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ITPEAUCIIOBUE

Mup nepexusaer nepuon GYpHOro pa3sBUTHSI €CTECTBEH-
HbIX HayK, B TOM YHucle MeOJULMHBL B Hacrosiuee Bpemst
6e3 3HaHUS OCHOB MOJIEKYJISIDHOM GHOJIOrMM, T€HETUKH,
reHeTUYECKOW MHXEHEpUHU, MUKPOOGHOJOTHH, UMMYHOJIO-
MU ¥ OUOTEXHOJIOTHU HEJIb3S PACCYUTHLIBATH HA IOATO-
TOBKY IPAMOTHOro Bpaya jaioboro npoduiss Wiu Apyroro
MeJULMHCKOro paboTHUka. MeauuuHcKkasgs MUEKpoOHoNo-
TUsi U UMMYHOJIOTHSI TECHO CBA3aHBI CO BCEMH MENULIMH-
CKMMH JUCUMIUIMHAMU, YEMY CIIOCOOCTBOBAIU HOCTHXE-
HHUS1 B MHQEKLUMOHHON M HeMH(}EKLUMOHHON MaTOJOTHH,
npoucweniuue Bo BTopoit monoBuHe XX B. U3 mectn
npoOJyieM 31paBOOXpAaHEHMSI, MTOCTABJeHHBIX TNepen Meau-
UMHOH B mociegHee Oecarwietne XX B. (aTepocKiepos,
OHKoJIOTHYecKUe OoJie3HH, BHUPYCHbIe HHGEKIIUH, aua-
6er, ankoronuaMm, BUUY-unpekuus), Hu omHa mnpooOie-
Ma He MOXeT OBITh pelleHa 0e3 yvyacTuss MHUKpoOHoJIO-
roB U MMMYyHoJioroB. Ha coBpeMeHHOM 3Tane H3MeHM-
JIUCb 33aJa4¥ M METOAbl MUKpPOOHONOrMH M MMMYHOJIO-
T,

HoBsblii, Oosiee BbICOKHiIT HayYHO-METOAMYECKUH Ypo-
BEHb MUKPOOMOJOTHM U MMMYHOJIOTMHU TIO3BOJISIET Hapsi-
Iy ¢ TpaduUMOHHBIMU 3agayaMu OopbObl ¢ MHGEKLIMOH-
HbIMH 3a0oJIeBAHUSIMM pelllaThb BaXHeHuine TNpoOaeMbl
3[paBOOXPAHEHHUS] — JieYEHHUE CEpAEYHO-COCYIUCThIX 3a-
boseBaHmit, 3710KaYeCTBEHHbIX HOBOOOpa3oBaHMii, mepe-
CajJlKy opraHoB M TKaHeM.

Ha ocHoBe MukpoOuosorun u uMMyHojornu cop-
MHUPOBAJIUCh HOBbIE HAMPABICHUS — 3KOJOTMYECKAs] MHUK-
pobuosioruss ¥ UMMYHOJIOTHUSI, UMMYHOIIATOJIOTHSI, [eHe-
THYECKasi UHXEHepUsi, OUOTEXHOJIOTHS, KOTOPblE OKa3bi-
BalOT CUJIbHOE BJIMSIHME HA pPa3BUTHE MEAULMHBI B Le-



JIOM, TaK KaK HEOTIETUMEI OT COCTOSIHUA U YCIIOBHIi cy-
ILIeCTBOBAHUS Ye€JIOBEKA.

Bo3spacraroiuasi poib MUKpOOHOJIOTHH M HMMYHOJIOTHH
B M3YYEHMH S3THOJIOTUM U MATOoreHesa, MOBBIMIEHUH 3¢-
(beKTUBHOCTH JHArHOCTUKH, JieUeHUS M NPOGUIAKTHKU
HHQPEKUMOHHbIX U HeUH(eKUMOHHBIX GoJjie3Hel TpebyeT
MOBHILLEHUSI YPOBHS NPENOAABAHUS ITUX AUCLIMILUIMH Ha
BceX (hakyspTeTaX MEIUUMHCKHUX BY30B, B TOM YHCJE Ha
dapMaLeBTHYecKOM ¢akynbreTe. B Oynyiieit gesitenpHocC-
TH Bpayed U IPOBU3OPOB HEOOXOJUMEI 3HAHMUS BOIPOCOB
obuieil ¥ caHUTapHO MUKPOOMOJIOrMH, KJIMHHUYECKOH M
cdapMaleBTUYECKON MHKDPOOUONOTHM ¢ MMMYyHOJOTHEH, a
TaKKe YyacTHOW MHKpoOuosoruu. bymyuire Bpau U mpo-
BU30p HOJIXKHBI XOPOLIO OPUEHTUPOBATHCS TAKXE B MpO-
OieMax COBpeMEHHOI OMOTEXHOJOTMM, 3HATh OCOOEHHOC-
TH NMPUMEHEHUs] OMOTEXHONOTMYECKHX MEIMLIMHCKHX Mpe-
naparoB (B YaCTHOCTH, UMMYHOLIMTOKHHOB, PeryJsiTOPHBIX
MENTHUIOB U APYTMX SHIOTEHHBIX MPUPOIHBIX JIEKAPCTBEH-
HBIX BELIECTB).

ITepBoe u3naHue yyeOHMKA ObUIO IMpeAHA3HAYEHO AJIS
cTyaeHToB (hapMalleBTUUECKUX MHCTUTYTOB M ¢hapMaLeB-
THYEeCKUX (akylbTeTOB MEIUMLMHCKUX By30B. BTopoe
u3gaHue y4yeOHMKA [JOMOJHEHO M CKOPPEKTHPOBAHO C
y4YeToM IOCJEAHUX JOCTUXEHUNA MUKpPOOMOJOTUM U UM-
MYHOJIOTHM M MOXET CJIYXMTh Yy4YeOHEIM Tnocobuem
Il CTYAEHTOB BCeX (haKy/JIbTeTOB MEIMLMUHCKUX BYy-
30B, a TAKXe MpelojaBareneid KoJemxeil U APYTUX yd-
pexOeHHUIi Mo TOATOoTOBKE CPEAHEro 3B€HAa MEIMLIMHCKMX
paboTHHUKOB.

Y4eOGHMK HAIMcaH IpyInoit aBropos Kadeapbl MUKpoO-
6MONOTMH ¢ BUpycosorueil MU UMMyHosorueii Mockosc-
Kot MenuuuHCKoil akageMuu um. M. M. CeueHoBa, ume-
IOUMX OIMBIT MpenogaBaHuss MUKPOOMOJIOTMM U MMMYHO-
JIOrM Ha JiedyeOHOM, MemuKo-TipoduiakTUyeckoM U ¢ap-
MaueBTHYecKOM (akynsreTaX, dakynpTere MOAroTOBKA Ha-
YUHBIX M IMeJarormyeckyx KalapoB, a Takxke Ha cdakyJibre-
Te BBICIIEr0 CECTpMHCKOro obpasoBaHus. B cocras aBrop-
CKOro KOJUIeKTHBa, KpoMe akagemuka PAMH npodecco-
pa A. A. BopobGbeBa, npodeccopa A. C. BeikoBa, OOLEH-
tos E. II. INawkosa, A. M. PeibakoBoii, Bouuin Mpo-



deccop C. A dpatBun (rnaeBel 8, 14, pasmensr 9.8,
11.1, 13.1.7) n pouent H.T. Oxepensesa (mnaBa 7, pas-
aensr 10.1, 11.1). Bonbliyio mone3y B MOATOTOBKE yye6-
HUKA M €ro TeXHUYeckKoM oOopMICHMH OKa3alu COTpYI-
HMKM Kadeapbi, KOTOpbIM aBTOpbl MpPUHOCAT Gnarogap-
HOCTb.

ABTOpBI TOHUMAIOT, YTO YYeOHHMK HE JHLUEH HEeJOCTAT-
KOB, M 3apaHee NpPU3HATEeNbHbI YUTATENISIM 33 BCE KPHUTH-
yeckue 3aMevyaHus.



Obwasn mukpodouonorus

Fnasa 1

MUKPOBUOIOIUA U EE PA3BUTUE

OO0mas xapakTepucTHKa MHUKpoopranuaMoB. briocdepa 3aceneHa orpom-
HBIM YMCJIOM XUBBIX cyiecTB. OJHHM U3 HUX COCTABJISIIOT MaKPOMHUPD,
Ipyrue — MHKpoMup. K Makpomupy OTHOCATCA XHBOTHbIE, NTHLBI,
pacTeHusi, HaceKOMbie M Apyrue BUOMMbie HEBOOPYXEHHBIM [JIa30M
CYIIECTBA; MUKPOMMPY TMPUHAMNEXAT He BUIUMBIE HEBOODYXCHHBIM
r1a3oM MeJlbyaiiliiie XWBBIE CYIecTBa, MMEIOIHe KaK pacTUTeNlb-
HOe, TaK M XHBOTHOE MPOUCXOXIEeHHe; 3TO TIaBHbIM oOpa3oM Oak-
TepuH, rpuOHI, npocreiiliie U BUpychl. [1o OpUEHTHPOBOYHBIM IO-
cuetaM, B Ouocdepe obutaer He MeHee 10% Oakrepuil, a 4MCIO BU-
pYCOB, MpPOCTEHLINX He TIOIIAeTcs Y4YeTy.

MukpoopraHu3Msl B 3aBUCMMOCTH OT MOJIEKYJISpHO-6uosoruyec-
KO opraHMsalMM MOIPa3geNsiOT Ha MPOKAPUOTOB U 3YKapHOTOB.
Mpoxapuotst (OT rpey. karyon — siipo) — HOsiepHble MPOCTEid-
IMe OJHOKJIETOUHBIE (POPMBI XHU3HM, He MMEIOLIe sIepHOil MeMO-
paHbl M BBICOKOOPTAaHM30BAaHHBIX OpraHe/l. D10 OakTepuH, B TOM
yyciie akTHHOMULETH ¥ cHHe-3esieHble Bojopocad. K syKapuoTtawm,
HMEOIUM 0QOPMIEHHOE AIpO U BBICOKOOPraHU3OBaHHbBIE OpraHel-
JIbl, OTHOCSATCSI OXHOKJIETOYHble M MHOTOKJIETOYHBIE OPTaHHU3MBl —
npocreifline, rpubbi, Bogopocau (KpoMe cuHe-3eneHbix). Ilpokapu-
OTHl M 3YKapHOTbl MMEIOT OfpeleieHHOe CTpoeHue, (POpMbl XHU3He-
HIesITeIbHOCTH U Haxomsitcsi B OMOLEHOTHYeCKOM (OT rpey. bios —
XHU3Hb U koinos — oOWIMiT) OTHOLUEHUHM C JAPYTUMH XHUBBIMH Cy-
IecTBAMH, a4 TaKXe Hexupoil npupoaoi. Kak MpokapHOTHl, TaK U
SYKApHOTHL COCTOSIT U3 CTPYKTYP, 0OecrneyuBalolliux UX XHU3HEHHBIE
MpOLIECChl, HarpabBleHHble Ha BbIKUBAHUE U DPAa3sMHOXEHHE.

Ocoboe MecTo CpeAy MUKpOOPraHU3MOB 3aHHWMAIOT BUPYCHl (OT
JIaT. Virus — sA) — Menbyaiiliue U mnpocTeiiline (GopMBI XKH3HH,
CTOSIIME HA TPaHU MeXIY XHBBIM U HEXHBBIM, HECIIOCOOHBIE XUThb
M pasMHOXaTbCA BHE XXMBOTHOMH, PACTUTENBHOH MM HHOM KIIETKH.
B coctas Bupycos Bxoasit HykienHoBbie kucioThl (JHK i PHK),
6enku, depmenTol. Ellle Gonee NpocTo yCTpOeHBI NMPUOHBI — «MH-
tekunoOHHEBIE» OEJIKOBbIE YacTULBI, JIMIIEHHBIE TeHEeTHYECKOTo Ma-
TepUaia, T.e. HYKJI€EMHOBOH KHUCJIOTHI.



BHpychl M TIpHOHbBI ABASIOTCS O6JUraTHBIMU (00S3aTeNbHBIMU)
BHYTPHIKJIETOUYHBIMU nNapasutaMy. IIpokapuoThl, Kak mpaBuio, pas-
MHOXAIOTCS BHE KJIETKH, OJHAKO MOTYT SIBIATLCH (DaKy/J1bTaTHBHbBI-
MH BHYTPHKJIETOUHBIMH Iapa3sMTaMH, TOJBKO HEKOTOpble U3 6GaKTe-
pHUi (DUKKETCHH, XJIaMMIMM) SIBASIOTCA OONIMraTHBIMH BHYTpHKJIE-
TOYHBIMH Tapa3sUTaMH. DYKApHOTH! YCTPOEHBI 3HAYHTENBHO CIIOXHEE,
yeMm npokapyotbl. O6 3TOM MOXHO CYOUTh M0 00BEMy reHOMa, T.c.
YHCIIy T€HOB, COCTABNAIOLIMX TEHETUYECKHI ammnapar KieTKH. ¥ 3yka-
pUOTOB e€ro o6beM B AECATKM M COTHM pa3 Gosblile, YeM y NpoKa-
puoToB. Tak, eciM y BUPYCOB OOBEM FeHOMAa COCTOMT MPHUMEPHO M3
10—100 reHos, y Gakrepnit — u3 1000—5000 reHoB, To y mpocreii-
wux — 13 10 000 reHos u 6ojee. PasMepbl OTOENBHBIX MpEACTABUTE-
neit MHKpomupa Kogebmorcst ot 0,01—0,4 MxMm, wan 10—400 um
(Bupycel), 1o 10 MKM M Gosnee (6akTepuH, rpuObl, MpocTeilumne).

MuKpoopraHU3MBl UIPAIOT OIPOMHYIO POJIb B IIPUPOAE W XU3HHU
yesnopeka. OHM 00eCneYHBAIOT KPYroBOpOT BeElECTB MU SHEPTHH B
npupole, IWIoAopoaHe NOYB, MOAAEepPXaHHe Ta30BON0 COCTABA aTMOC-
(epbl ¥ APYrBX NPHPOIHbIX IPOLIECCOB.

IMonasnsioliee 60JBIIMHCTBO MHUKPOOPTraHU3MOB O€3BpelHO st
YyeJIoBEKa, a MHOTHE M3 HUX MOJIe3Hbl. B YaCTHOCTH, MUKpPOOPraHu3-
MBI, HACEJISIIOUIME KOXY U CIM3UCThIe O000JIOUKH, XeNyIoUHO-KHILeY-
HBIIT ¥ YpOTeHHUTANBHBII TPAKTHl, COCTAB/IAIOT IKOJOTUYECKOE eIUH-
CTBO C OpPraHM3MOM YeJIOBEKa M IMOAACPXHBAIOT MOCTOSHCTBO HEKO-
TOPBIX TPOLIECCOB €ro XHU3HEAESATENbHOCTH (3HO03Kosorus1). MHorue
MHUKpPOOPTAHHU3MBI HCIIONB3YIOTCA YeJIOBEKOM TIpU TIOJYUEHHH XU3-
HEHHO Heo6XOAMMBIX MPOAYKTOB U MAaTEPHAIOB.

MuKpoopraHuamel, KOTOpble HE OKAa3bIBaIOT HeGJaronpHaTHbIX
BJIMSIHMI HA OPraHMU3M YE€JIOBEKA M He BBI3BIBAIOT Y Hero 3aboJieBa-
HMil, Ha3bIBAIOT HEMAaTOTeHHBIMH, WM canpodutamu (or
rpey. sapros — THWJIOI M phyton — pacTeHHe), T.e. NMUTAIOILUMUCS
OpPraHMYeCKHMH BELECTBAMH OT OTMepLUMX opraHu3MoB. ONHAKO MMe-
€TCs [pyNnna MUKpPOOPTaHW3MOB, BBI3bIBAIOLIMX Y Y€JIOBEKA pa3jiuy-
Hple 3a00eBaHUs, MATOJNOTHYECKHE MPOLECCHl. DTH MHUKPOOPTraHU3-
MBbl Ha3bIBAIOT MATOTeHHBIMU (OT rpey. pathos —-6oJsie3Hb); oHH
XHBYT M IMTAIOTCA 3a CYeT opraHuyeckux cyberparos. KommuecrBo
MaToreHHbIX MHKPOOPraHU3MOB orpoMHo — Gosiee 3000 BumoB (6ak-
TepUU, BUpYycHl, rpubhI), U3 Hux Gosee 1000 cocTaBnsAIOT BUPYCH.
IMpu COOTBETCTBYIOLLMX YCIOBUSX, IIABHBIM 00pa3soM CHUXEHHUH CO-
MpPOTHBJSIEMOCTH OpPTaHU3Ma, CAnpo¢HTH MOTYT BbI3BIBATb GOJIE3HH,
T.e. BeCTH cebsl KaK maroreHHble MHUKpPOOpTaHH3Mbl. Takpue MUKpoop-
TaHU3MBl Ha3bIBAIOT YCJIIOBHO-MATOTEHHBLIMMU.

MuKpoopraHu3Mbl U3y4yaeT HAayKa, KoTopas IMOJy4Yyuia Ha3BaHUe
MMKpPOOHOJIOTHH.

3agaum M uenn mMukpodHonormn. MukpoGuosiorust (oT rped. micros —
Manelif, bios — XH3Hb, logos — yuyeHMe) — Hayka, U3yvarouas
CTpPOEHHE, XHM3HEHEATEJPHOCTh U IKOJOTHIO MHUKPOOPraHU3MOB —
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MeJlbyaifliuX (POPM XHM3HM PaCTUTEIBHOTO WJIM JXMBOTHOTO POMC-
XOXIEHUS, HE BUIUMBIX HEBOOPYXEHHBIM riasoM. MuKpobHoorus
H3yyaeT Bcex MpencraBuTesel MUKpoMmupa (6akrtepuu, rpubbl, mpo-
creiiune, supycel). [lo cBoell cyTu MHKpoOuoJorusi sipiseTcss 6uo-
Joruveckod yHnaMeHTAIbHON Haykoil. [Iisg u3ydyeHus: MUKpOOpra-
HU3MOB OHa MCIIONb3YET METOABl OPYTMX HAyK, NpPEXAe BCero ¢u-
3UKH, OMOOrMH, GMOOPraHUYECKOH XUMHM, MOJIEKYJSIPHOH 6uoio-
TMH, TEHETUKH, LIMTOJOTMHM, UMMyHonoruu. Kak u Becsikas Hayka,
MMKpoGHoJIoryst noApasfessercss Ha obiryio u yacTHyo. O61uas MUK-
pob1oorusl M3yyaeT 3aKOHOMEPHOCTH CTPOEHUS U XU3HEIEsITeb-
HOCTM MMKPOOPraHM3MOB Ha BCEX YPOBHSIX — MOJIEKYJISIPHOM, KJe-
TOYHOM, MONYJISILIUOHHOM; T€HETUKY M B3aMMOOTHOMIEHUS MX C OK-
pyxaiowei cpenoit. IIpenmMeToM u3yyenus yacTHoit MUKpOGHOIOTUH
ABJISAIOTCS OTAEJIbHbIE MPEACTABUTEAN MUKPOMHUpPA B 3aBUCMMOCTH OT
MpOsABACHUS M BIMSAHMS MX Ha OKPYXaIOIUyl0 cpely, XWBYIO IpH-
poly, B TOM yucie 4yenoseka. K yacTHeIM pasgenamM MuUKpoGHOIIO-
TMU OTHOCATCS: MEJULMHCKASI, BETEPUHAPHAsl, CEJIbCKOXO3dMCTBEH-
Hasi, TexHuuecKas (pa3fen GMOTEXHOJNIOTMM), MOpcKasi, KocMHYecKas
MUKpOOHOJIOTHSI.

MenuunHcKass MUKpOGUOJMOTHSL M3yyaeT MAaTOreHHbIE IS Yesio-
BE€Ka MUKPOOpPraHM3Mbl: GAaKTepUU, BUPYCHI, TpuObI, MpOCTeiflIue.
B 3aBuCHMOCTH OT NpUpOIBl M3y4aeMbIX MATOreHHBIX MUKPOOPraHM3-
MOB MEIMULIMHCKAsT MUKpPOOMOJIOTHS AENIUTCS Ha 6aKTepUOJIOTHIO, BU-
DPYCOJIOTMIO, MUKOJIOTHIO, TTpoTo300jioTHI0. Kaxaas u3 aTtux gucuun-
JIMH paccMarpuyBaeT CJeyIOLUUE BOIMPOCHL:

® Mopdonornio U GU3NO0JIOTHIO, T.€. OCYLIECTBISAET MUKPOCKOIIMYec-
K€ U ApYyrue BUIbI UCCIENOBaHMIA, U3yvyaeT oOMEH BEIIECTB, MU-
TaHUE, [bIXaHHUE, YCJIOBUSI pocTa M pa3MHOXEHMS, '€éHeTHYECKUE
0cOOEeHHOCTH MaTOreHHbIX MUKPOOPraHHU3MOB;

® pojib MUKPOOPraHU3MOB B 9TUOJIOTMH M MaToreHe3e UHGEeKIMOH-
HBIX 0OJIE3HEIN;

® OCHOBHbIE KJIMHUYECKHUE TIPOSIBICHUSI U PACIIPOCTPAHEHHOCTh BbI-
3bIBa€MbIX 3a00JIEBAHUIA;

® creundHUyecKylo [UArHOCTHKY, MPOMUIAKTHKY U JieuyeHue uHbek-
LIMOHHBIX BGOJIC3HEI;

® 53KOJIOMMI0 MAaTOreHHBIX MUKPOOPTaHU3MOB.

K mennuuHckoit MUKpoOMONOTHM OTHOCSAT TaKXe CAHUTAPHYIO,
KJIMHUYECKYI0 U (apMalleBTHUYECKYI0 MUKpobuosoruio.

CaHuTapHass MUKpPoOHOJIOTHSL M3yyaeT MUKpodopy OKpyXaio-
el cpelbl, B3aMMOOTHOLLIEHUE MHUKPOQJIOPbl C OPraHU3MOM,
BIIUSTHUE MUKPOQIOpbl M NPOAYKTOB €€ XH3HEeNeATeJbHOCTH Ha
COCTOSIHHE 3[0pOBbsSl YesloBeka, pa3pabaTbiBaeT MEpPOIMPUATHA, TIpe-
Aynpexnawiue HeblIaronpusaTHoe BO3AEHCTBUE MHUKPOOPTaHM3MOB
Ha 4YeJoBeKa.

B ueHTpe BHUMAaHUS KIMHMYECKOH MMKPOOMOJIOIMM — POJb Yc-
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JIOBHO-TIATOTEHHBIX MHUKpPOOPTraHU3MOB B BO3HUKHOBEHHHM 3aboJieBa-
HMif vYesjoBeKa, AMarHocTuka M mnpodmwiakTtuka 3Tux GosesHei.

(MapmalieBTHYECKass MMKPOOHoOrusl UccaeayeT MHEPEKIMOHHbIE
00J1e3HH JIEKAPCTBEHHBIX PACTEHHI, MOPYY JIEKAPCTBEHHbBIX pacTeHUIt
M CbIpbsl NMOJA JEHCTBUEM MHMKPOOPraHU3MOB, 0OCEMEHEHHOCTD JIeKap-
CTBEHHBIX CPEACTB B Mpollecce NMPUTOTOBICHHUS, a TaKKE TFOTOBBIX Je-
KAapCTBEHHBIX (OpM, METOAbI aCENTHKM U AHTHUCENTHKH, Ae3UHEeK-
IIMM TIpM TIPOMU3BOJICTBE JICKAPCTBEHHBIX IIPEIIapaToB, TEXHOJIOTHUIO
MOJYYeHUSI MHKPOOMOJIOTHYECKUX U UMMYHOJIOTMYECKMX MArHOCTH-
YecKMX, MpOPHIAKTUYECKUX M JledeOHBIX MpPEenaparos.

BeTtepuHapHasi MUKpOOMUOJIOTHsST M3y4aeT Te€ Xe BOIPOCHI, YTO M
MEIMIMHCKAsT MHUKpPOOMOJIOTHS, HO TPUMEHMUTEIbHO K MMKpOOpra-
HU3MaM, BBI3bIBAIOIIMM OO0JIE3HH XHUBOTHBIX.

Mukpodopa 1MoYBsl, paCTUTEJIbHOTO MHMpA, BIMSIHUE ee Ha IUIO-
JOpOJIME, COCTaB TMOYBbI, UH(EKUIHOHHbIEe 3a00/ICBAaHUSA pacTeHU U
T.0. HaxonsTCs B LIEHTpe BHHUMAHHUS CEJIbCKOXO3SIHCTBEHHOW MHMKpO-
OUOJIOTHH.

Mopckas M KocMHYecKasi MUKpPOOHOJIOTHSI H3y4aeT COOTBETCTBEHHO
MUKpodIopy MOpeil U BOJZOEMOB M KOCMHYECKOro NpOCTPAHCTBA U
IPYTUX TUIaHET.

TexHuueckass MUKpOOHOJIOTHS, ABASIONIASACS YACTbIO OMOTEXHOJIO-
ruM, pa3pabaTbiBaeT TEXHOJIOTHUIO MMOJYYEHHs] U3 MUKPOOPraHM3MOB
pa3sHoOOpPa3HBIX MPOAYKTOB IS HAPOJHOIO XO3SHCTBA M MEOWLMHBI
(aHTHOHMOTHKHM, BakLUMHBI, (bepMeHTbI, Oenku, BUTaMUHBI). OcHoBa
COBpeMEHHON OHMOTEXHOJIOTMM — TEHETHYECKast MHXEHEepHs.

MHoroyucieHHble OTKPBITUSI B 06J1aCTM MUKPOOHOJIOrUU, U3y4ye-
HHE B3aMMOOTHOLUECHMIT MEXIy MakKpo- M MHKpOOpraHM3Mamy BO
BTOpoil mojoBuHe XIX B. crocoOCTBOBaJIM Hayaly OypHOro pasBu-
TUS UMMYHOJIOTHMH . BHayaje MMMYyHOJIOrMsSl pacCMATPUBAJIACh Kak
HayKa O HeBOCIPMHMYHBOCTH OpraHu3Ma K MUHGEKUMOHHBIM 6oses-
HsM. B HacTrosilee BpeMsi oHa cTaja obleMeAMLIMHCKO! U of11eou-
OJIOTMYECKOIl Haykoii. J]oKa3aHo, YTO UMMYyHHasl CHCTEMA CIIYXHT IS
3aIMTHl OpraHM3Ma He TOJbKO OT MMKPOOHBIX areHToB, HO M OT
JIIOOBIX TEHETHYECKH YYXEpPOMHBIX OpraHM3My BELUECTB C LIEJBIO CO-
XpaHeHHs TOCTOSIHCTBA BHYTPEHHEW cpelbl OpraHM3Ma, T.€. TOMeo-
crasa.

HMMyHoJIOrHs SIBNSETCS OCHOBO# mjisl pa3paboTku J1JabopaTOpHBIX
METO/IOB JMAarHOCTHKH, NMPO(MIAKTHKH U JieYeHUs] MH(EKLMOHHBIX
M MHOIMX HeuH(eKIMOHHBIX OoJie3Hel, a Takxke pa3paboTKH MUMMY-
HOGHMOJIOTHYECKUX MpenapatoB (BakKLMH, HMMYHOIIOOYJIHHOB, HMMY-
HOMOJYJISITOPOB, aJUIEPreHOB, TUAarHOCTHYECKMX Mpemnaparos). Paspa-
6GOTKOI U TPOU3BOACTBOM HMMMYHOOHOJNOTHYECKHUX TMpEIapaToB 3aHU-
MaeTcsi HMMYHOOMOTEXHOJIOIMMSI — CaMOCTOSITEJBHBII pa3fesl MMMy-
Hosiornu. CoBpeMeHHass MEQULMHCKAs MHUKPOOHONOrMst M1 MMMYyHO-
JIOTUsI TOCTUIJIM OOJIBLIMX YCIIEXOB M WIPAlOT O'POMHYIO poJib B IM-
arHocTuke, NpoUIaKTHKE W JieYeHUU MHGEKIIMOHHBIX U MHOTHX He-
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UHPEeKUHOHHBIX Gojie3Hel, CBSI3aHHBIX C HAapylUEHUEM WMMYHHOM
CUCTeMBbI (OHKOJNOrHYecKue, ayTOUMMYHHBIE Gofe3HHM, TpaHCIUIaHTa-
LM OpraHoB M TKaHeil u Ap.).

Hcropus passurvsa MukpoOHosormd. Mukpo6Honorust npoina mim-
TEJbHBIA MYThb Pa3BUTHUS, UCUMUCASIOUIUHACA MHOTUMM ThICSYEETUS-
MU. Yxe B V—VI Thicayenetu 10 H.3. YeJIOBEK IMOIb30BAICS TUIOA-
MH JeSITENIbHOCTH MHUKpOOPTaHU3MOB, He 3Has 06 WX CYIIECTBOBA-
Huu. BuHomenue, xieGoreueHHe, ChIpOAENHE, BHIAEIKA KOX — HE
4TO UHOE, KaK MpoUecchl, MPOXOMSIIUE C y4acTHEM MUKpPOOpPraHU3-
MoB. Torga xe, B APEBHOCTH, YYeHble U MbICJIUTENN Npeaioiaraiu,
4YTO MHOTHE GOJNe3HM BHI3bIBAIOTCH KAKUMHU-TO ITOCTOPOHHUMM He-
BUAMMBIMU APUYMHAMM, UMEIOILMMH XHBYIO Tpupony. CiregoBaTeib-
HO, MUKDPOOMOJIOrUsl 3apofuiiach 3a4ojiro A0 Halleil 3pol. B cBoeM
pa3BUMTUM OHA MpOLWIA HECKOJBKO 3TAllOB, HE CTOJILKO CBSI3aHHbIX
XPOHOJNIOTUYECKH, CKOJIbKO OOYCNOBAEHHBIX OCHOBHBIMHM JOCTHXEHH-
MU U OTKPBITHUSMM.

Uctopuio pa3BuTUS MUKPOOMOJOrMU MOXHO pa3lejuTh Ha INSTh
3TaNoB: IBPUCTHYECKUI, Mopdonornyeckui, puznonornyeckum, UM-
MYHOJIOTUYECKHIA U MONEKYJSIPHO-reHETHYECKHIA.

Oepuctuyeckuit nepuos (IV—IIl Tteicauenerue Ao H.3. —
XVI B. H. 3.) cBA3aH cKopee ¢ JIOTHMECKUMH M METOAMYECKUMHU HpH-
eMaMM HaxOXOEeHWsl UCTHUHBI, T.6. IBPUCTHUKON, 4eM C KaKUMH-JHOO
3KCMEepUMEHTaMU U J0Ka3aTelbCTBAMM. MBICIUTEAX TOrO BpPEMEHU
(Funmokpat, pUMcKUii mucatenb BappoH W Ap.) BbICKA3bIBAIU Tpea-
MoJIoXeHUs1 O MPUpoJe 3apa3Hbix Gone3Heil, MHazMax, MEAKUX He-
BUIMUMBIX XHUBOTHBIX. DTH INpejacTaBieHUst ObUTH chOpMyaUpOBaHbI B
CTPOMHYIO THIOTE3Y CIYCTS MHOTHE CTOJIETUSI B COUMHEHUSIX UTalb-
stHckoro Bpaya Jl. ®pakacropo (1478—1553), BbicKa3aBllero MIeK o
KMBOM KOHTarMu (contagium vivum), KOTOPbIi BbI3bIBAET OOJIE3HH.
Mpu 3ToM Kaxnast 6ose3Hb BbI3bIBAETCSI CBOMM KoHTarvem. Jlins mpe-
JOXpaHeHHs OT Gone3Heil UM ObUIM pPEKOMEHJO0BaHbI U30NALMs 60b-
HOro, KapaHTWH, HoOUleHHe Macok, o6paboTKa MpeIMETOB YKCYCOM.
Takum oGpasom, J1. ®pakacropo 6bU1 OIHMM M3 OCHOBONONOXHH-
KOB 3MUAEMHOJIOTHH, T. €. HAYKH O NMPUYMHAX, YCIAOBUSIX U MEXaHU3-
Max ¢opMupoBaHus 3aboseBaHMil M criocobax WX NMpodUNaKTUKH.

OnHako J0Ka3aTeJIbCTBO CYLIECTBOBAHUSI HEBUAUMBIX BO3OyauTe-
Jeit GonesHeil crajo BO3MOXHBIM MOce M300peTeHUs] MUKPOCKOMNA.

[MpuopuTeTr B OTKPHITHM MHUKPOOPTAaHM3IMOB MPUHAZIEXKUT
FOJIaHACKOMY HaTypaMCTy-noburento AHToHUo JleBeHryky (1632—
1723). Toproser; nonorHoM A.JleBeHryk ysiekajcsi UUTMdoBaHHUEM
CTeKOJ M JOBeN 3TO UCKYCCTBO [0 COBEPLIEHCTBA, CKOHCTPYHPOBAB
MHKpPOCKOI1, MO3BOJMBLIWI yBeIUYUBATh pacCMaTpUBacMble MpeaMe-
Tl B 300 pa3. U3yyass moax MMKpPOCKOIOM pazTU4YHble OOBEKTHI (JOX-
JAEeBYIO BOOY, HACTOM, 3yOHOIl HaJieT, KpOBb, MCHpPaXHEHWs, chep-
My), A. JIeBeHryk Habnogan MeldbYyalllIUX «KHBOTHBIX», KOTOPBIX OH
Ha3Baj <«aHUMajibKynocaMu». CBoM HabniogeHust A. JIeBeHTyK pery-
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JsapHo coobwan B JIoHHOHCKOE
KopoJjieBCcKoe o0luecTBo, a B
1695 r. 06061 B kHure «Taii-
HBI NIPUPOMIBI, OTKPHIThIE AHTO-
HueM JleeHrykom». Takum 06-
pa3’oM, ¢ M300peTeHMEM MMKpO-
ckomna A.JlepeHrykoM HayMHaeT-
CsA CICAYIOLLMN 3TAN B Pa3BUTHHU
MUKpPOOHOJIOTHH, ITOMYYH BLUIHMA
Ha3BaHHEe MOpPQOJIOrHYecKoro.

Ortkpertie A. JIeBeHIyka npu-
BJIEKJIO Or'pPOMHOE BHUMaHUEe
CMEeLUATUCTOB, Y Hero MOsBU-
JIMCb MHOIOYMCJIEHHbIE YYEHUKH
u nociaegosareny. OgHako ocra-
BaJIMCb HESICHBIMU BOIIPOCHI O
MOAIBIEHUM MHKPOOPraHM3MOB,
. ) YCIIOBMSIX MX XM3HHM, MpegHa3zHa-
: . 3 YEHUH, YYACTUU B BO3HUKHOBE-
A. Jlesenryk (1632—1723) HUM 6ose3Heii yemoseka. Ha atu

BOTIPOCHI BIOCHEACTBUM OBUIH
OAHBbI YETKWUE OTBEThI B MCCJIENO-
BAHMSIX MHOTHX YYEHBIX.

Xota nosipjieHue 0ojie3HEH M CBA3BIBAIOCH C TeMepb YXe OTKpbi-
TBIMH MUKPOOPraHM3MaMH, OJHAKO HeOOXOAMMbI ObUIM MpsIMbIE HO-
KazatejbcTBa. U OHM OBUTW TOJNYyMEHBl PYCCKMM BpauyoM-3NHAEMHO-
jgorom J. CamoitnoBuyem (1744—1805). YtoObl nokasaTe, YTO 4yma
BBI3bIBAETCH OCODBIM BO3byauTeNeM, OH 3apasuii cebst oTHeNnsieMbiM
6yboHa GombHOro 4YyMoi yesjiopeka W 3abosien uyymoi. K cuyactebio,
JI. CamoiisioBuY ocTaics XuB. BriocienctBun repouyecKmne OMbIThI MO
CaMO3apaXeHHUI0 JUIS N0Ka3aTesibCcTBa 3apa3HOCTH TOrO WM HMHOro
MHKpoOpraHusma rposeiu pycckue spauu I'. H. Muux u O. O. Mo-
yytKoBcKuit, M. M. MeuHukoB u Op.

Borpoc o criocofe MOSRIEHUsI U PA3MHOXEHUS MUKDPOOPraHu3-
MOB ObLT pelleH B crope ¢ TOCIOACTBOBABLUE Torga TEOpHei ca-
mo3apoxieHusi. Hecmotpst Ha To 4To MTaNbsAHCKMiT ydyeHsii JI.Cnan-
JnaHuanu B cepearHe XVIII B. HaOmogan non MMKpOCKOINOM [Oefe-
Hue OaKTepHii, MHEHHE O TOM, YTO OHH CAMO3ApOXAAKTCA (BO3HH-
KAalOT U3 THWJIU, TPA3H U T.I.), He ObLIO OINMpoBeprHyro. D10 ObUIO
chenaHo Beyaolmmcest dpauysckum ydeHsiM Jlyu IMacrepom (1822—
1895), KoTopblif B OCTPOYMHOM, FEHUANBHOM [0 CBOEil MpoOCTOTE
OMBbITe MOKA3aN, YTO camo3apoxIeHusi He cywlectsyeT. JI. [Tactep
MTOMECTUJI CTepUJIbHbIN OynboH B KoNOy, coobliaBLIylOcs € aTMOC-
epHBIM BO3AYXOM yepe3 M30THYTYIO S-obpasHyio TpyOky. B Takoii,
MO CYLIECTBY OTKpPBITOM, Kojb6e OYNbOH [MMpH HJMTENBHOM CTOSHUM
OCTaBajCs TPO3payHbIM, TMOTOMY YTO M3OTHYTOCTh TPYOKM HE JaBa-
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J1. Macrep (1822—1895) J.N.Uranorckuit (1864—1920)

Jla BO3MOXHOCTM MHKpPOOpPraHU3MaM MPOHUKHYTh C MbUIBIO W3 BO3-
nyxa B KoJsby.

BypHoe passutHe MUKpoOuosiori B XIX B. npuBeso K OTKpbI-
THIO BO3OyaMTENEel MHOIMX HHQeKUHMOHHBIX GosesHeit (cubupckas
s13Ba, YyyMa, CTONOHAK, AudTepus, AU3CHTEpHUs, Xojepa, TybepKy-
Jie3 M ap.).

Hakoneu, B 1892 r. pycckuit 6oranuk I.HU.MBanosckuit (1864—
1920) oTKpbLT BUpPYChl — MpeACTaBUTENEl LlapcTBa vira. OTH XHUBbIe
CylIeCTBa MPOXOAWIM uepe3 (UIbTPBI, 3agepXuBatolye GakTepuu,
W To3ToMy ObIIM Ha3BaHbl (PMIBTPYIOLLMMMCH BHpycaMu. BHavaie
ObLT OTKPBIT BUPYC, BbI3bIBalOILMH 3abosieBaHue Tabaka, U3BECTHOE
noj HasBaHueM «TabauyHas Mozaukas, 3areM Bupyc sawypa [Jleddnep
®., Opowr IT., 1897], xentoit nuxopamku [Pum VY., 1901] u MHo-
rue apyrue Bupychl. OfHAKO YBMICTb BUPYCHBIC YACTHLIbI CTAJIO BO3-
MOXHBIM TOJIBKO TMOCJe U300peTeHUsT 3JIeKTPOHHOI0 MMKPOCKOIA, TaK
KaK B CBETOBBIE MUKPOCKOMNBI BUPYChl He BUAHBL. K HacrosiueMy Bpe-
MEHHM UapcTBO BMpycoB (vira) HacumteiBaeT no 1000 GonesHeTBOp-
HbIX BHAOB BUpycoB. Tojibko 3a moclieHee BPEMsI OTKPHIT sl HO-
RhIX BUPYCOR, B TOM uucie BMpyc, BeizeiBatowmit CITHUI. Hecowm-
HEHHO, YTO IEPHO/ OTKPHITHI HOBBIX BHpPYcOB M Gakrepuii Gymer
MPOLOJIKATHLCS.

OTKpbITHE HOBbIX MUKPOOPraHM3MOB COIPOBOXIAJNOCH M3y4eHH-
€M HE TOJIbKO WX CTPOeHUsl, HO W XHu3HelesiTenbHocTH. [ToaToMy
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XIX B., ocobeHHO €ro BTOpYIO TMOJOBMHY, NPUHSATO HA3bBaTh (U -
3MOJIOTMYECKHM TEPHOJOM B PA3BUTUM MHUKPOOHOJOrMU. DTOT
3Tan cBsizaH ¢ MMeHem Jl. [lactepa, KOTOpBI CTal OCHOBOMOJIOX-
HUKOM MEIMUMHCKOH MHUKDOOMOJNOTMM, a TaKXKe MMMYHOJNOTHU U
6uorexHonoruu. PasHocropoHHe oGpa3oBaHHBIN, GlECTSLIMIA SKCITe-
pumeHTarop, uieH PpaHuysckoil akameMu Hayk v Dpaniuysckoit
MeaMUMHCKOR akagemum, JI. [lactep chenan psm BbOaOLMXcs OT-
KpbITHH. 3a KopoTkuit mepuon c¢ 1857 mo 1885 r. oH moxasan, yto
OpoxeHHe (MOJOYHOKHMCIIOE, CIIUPTOBOE, YKCYCHOKHMCJIOE) He SIBJsi-
€TCS XMMHUUYECKUM TMIPOLIECCOM, a €ro BhI3BbIBAIOT MMKDPOOPTraHU3MBL,
OIMPOBEPI TEOPHIO CaMO3apOXAEHHs; OTKPBUI SIBJIEHHE aHa3pobuo-
3a, T.€. BOBMOXHOCTb XW3HH MHUKDPOOPraHW3MOB B OTCYTCTBHE KMC-
Jlopolla; 3aJI0XKHUJ OCHOBBI Ie3MH(pEKLIMH, aCENTUKU U aAHTUCEITH-
KM; OTKpbUI Crioco0 MpefoXpaHeHHsi OT MH(peKLUMOHHBIX 60Je3Hei
C MOMOLUBIO BaKLIMHALKY.

Muorue otkpeitus JI. [lactepa mpuHecan 4YenoBEYECTBY OrPOM-
HyI0 MpPaKTHYECKyI0 Mojb3y. [lyrem mnporpeBaHusi (mactepu3aumuu)
6bL1M MoGexaeHbl 60JIe3HM MUBA U BUHA, MOJOYHOKHCIBIX MPOAYK-
TOB, BbI3bIBAEMbIE MUKPOOPraHU3IMAMM; Ul MpeAyNpeXaeHHs: THOI-
HBIX OCJIOXHEHMI paH BBedeHa aHTHcentuka [Jlucrep M., 1867]; Ha
ocHoBe npuHuunos JI. [lacrepa pa3paGoTaHbl MHOrMe BaKLMHBI [UIsl
60ppObl ¢ MH(pEKLMOHHBIMU GOJIE3HSIMHU.

OnHako 3HayeHue Tpynos JI. [lacrepa BoIXOAMT fajieko 3a paMKu
TONBKO 3THUX MpakTHYeckux poctuxeHui. JI. [actep BbIBENn MHKpO-
6MOJIOTHIO U MMMYHONOTMIO Ha MPHUHLIMIIHAIBHO HOBBIE MO3ULIUM,
NnoKasajn pojib MUKpOOPTraHM3MOB B XH3HM JIIOOEH, 9KOHOMMKE, Ipo-
MBIILJIEHHOCTH, MWHGEKLHOHHOH IMaTONOrMH, 3&JIOXKHNA TMPUHLIMIILL,
Mo KOTOPBIM Pa3BUBAIOTCS MUKPOOMOJIOTHSI U MMMYHOJIOTHSI U B
Hallle BpeMsi.

JI. Macrep 6bUT, KpOME TOrO, BBIAIOLIMMCS YYUTENEM W OpraHu-
3atopom HaykHd. [lactepoBckuit mHcTHTYT B Ilapuxe, ocHOBaHHBIH B
1888 r. Ha HaponHble cpeAcTBa, 4O CUX IOP SIBJSIETCS OOHMM U3 Be-
OYIIMX HAyYHBIX y4pexneHuit Mupa. He ciyyaitHo BMpyc MMMYHolIe-
¢duumra yenopeka (BHAU) otkpeitT yyeHsIM 3TOro MHCTHTYTa JI. MOH-
TaHbe (oAHOBpeMeHHO ¢ aMepHkaHuem P.['awio).

®usnonornueckuii NepHos B pa3sBUTHM MMKPOOMONIOIMM CBfI3aH
TaKXe ¢ UMeHeM HeMelKoro yyeHoro PoGepra Koxa, koTropomy mpu-
HAIJIEXUT pa3paboTka METONOB MOJYYEHUS] YMCTHIX KYJIbTYp OaktepHii,
OKpacku GakTepuit MpyU MMKpPOCKOMHUHU, MUKpodoTorpapun. U3secrHa
Takxe copMyrupoaHHas P. KoxoM tpuagma Koxa, kotopoit mo cux
Nop MOJIB3YIOTCS NMPH YCTAHOBJIEHUU BO3OYAMTENST GOJIE3HM.

Pa6orsl JI. IlacTepa Mo BakLMHALMK OTKPHUIM HOBBIH 3Tamn B pa3-
BUTMM MMKpPOOHOJIOTMH, MO MpaBy MOJYYMBIUMIA HA3BAHME M MMY-
HOJIOTHYECKOTO.

IMpuHuun arreHyauuu (ocnabiaeHusi) MUKpPOOPraHM3IMOB C MOMO-
Lbl0 Maccaxei yepes BOCIIPUMMYMBOE XWBOTHOE WJM TMPH Bbloep-
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P. Kox (1843—1910) H. H. Mcunwukos (1845—1916)

XHUBAHUM MUKPOOPraHU3MOB B HEONArompHUsATHBIX YCJIOBUSX (Temrle-
patypa, BbicyluuBaHue) nossonun JI. [Tacrepy nonyyuTbh BakiMHBI
NMpoTHB GellleHcTBa, CUOUPCKOIl SA3BBI, KYPUHON XOJiephl; 3TOT NPUH-
LMIT IO HACTOALLEro BPEMEHHU HUCIOJb3YeTCS TPU MPUTOTOBIEHUH
pakuuH. CnenosatenbHo, JI. [lactep sBIsieTcs OCHOBOMOMOXHUKOM
Hay4yHOH MMMYHOJIOTHH, XOTSI U [0 Hero ObUI M3BecTeH MeTol Ipe-
OYMpexXIeHUs OCIbl MYTEM 3apaXeHWus JI0Jeil KOpoBbEH OCIOI,
paspaboTaHHbIil aHTIMiicKuM BpadyoM 3. IxeHHepoM. OgHaKo 3TOT
MeTol He ObUT pacripocTpaHeH Ha MpoMWIAKTUKY APYrUX GonesHei.

[Tocne paGor JI. [lacTepa mosiBunock MHOXECTBO HCCIENOBaHHH,
B KOTOPBIX MBITAJMCH OOBACHHTL MPHYHHBL U MeXaHH3Mbl (opMHpo-
BaHUSA MMMYHMTETa Mocje BakUMHAUMU. Bpimawoouyiocsi poib B 3TOM
ceirpanu pabotsl M. Y. Meunukosa u I1. Dpimxa.

I1. Opaux — HeMeUKUH XMMHK — BBIIBUHYJ TyMOpalibHylO (OT
Jar. humor — XWIKOCTb) TeOpHI0 UMMYHHTETa. OH CYMTAN, YTO MM-
MYHHUTET BO3HHKAeT B peayjabTaTe oOpa3zoBaHMsl B KPOBM AHTUTE,
KoTopsle Hedtpanu3syor sn. IloaTrBepxneHueM 3ToMy ObLIO OTKpBI-
THE aHTUTOKCHHOB — aHTUTE], HEHTPANU3YIOLUMX TOKCHHBI Y XH-
BOTHBIX, KOTOpPbIM BBOAWIM AMGTEPUIHbIA WM CTOJNOGHSYHBIA TOK-
cuH (3. Bepunr, C. Kurasaro). Onnako uccnenoBanust M. M. Meunu-
koBa (1845—1916) nokasanu, yto GosblIylO ponb B (GOPMUPOBAHUU
MMMYHHTETA UIpaloT OcoObIe KJIETKH — MaKpo- U MHKpodard. 9tu
KJIETKU TMOIJOLAIOT U TepeBapuBaloT YYXepoqHble YAaCTHULEI, B TOM
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qucie Gakrepuu. HMccnemosanus M. Y. MeuHukoBa no darouurosy
ybeauTeNbHO AOKa3aiM, YTO, MOMHUMO TYMOPAJbHOTO, CYILECTBYET
KretouHblif UMMyHuTeT. U. 1. MeyHHMKOB, OMMXaiIlMii MOMOIUHUK
u nocneposarenb JI. [Tactepa, 3acnykeHHO CYMTAETCS OOHMUM U3 OC-
HOBOIIOJIOXXHHUKOB UMMyHOJIOTHH. Ero paboTbl MOJOXWIH Hayamo u3y-
YEHHUI0 HMMYHOKOMITETEHTHBIX KJIETOK KaK MOpdOJOrHYecKOi OCHOBBI
MMMYHHOW CHCTEMBI, ee €JUHCTBAa M OMOJOrMYecKOH CYILHOCTH.

VIMMYHOJIOTHYECKHit TTEPHOA XapaKTePH3yeTCs] OTKPBITHEM OCHOB-
HBIX peaKkUUi HUMMYHHO! CHCTEMBI Ha T€HETHYECKH YYXXepOTHbIE Be-
HiecTBa (AHTHIEHBI): aHTUTEN006pa3oBaHHE U (haroLUTO3, THIEPYYB-
cTBUTENIbHOCTE 3aMmeieHHoro THna (I'3T), rumepuyBCTBHTENBLHOCTH
HeMemteHHoro Tuna (I'HT), TonepaHTHOCTh, HMMYHOJIOTHYECKAS 1A~
Matb. I'3T u F'HT — nBe peakuuu, jexaiiue B OCHOBE AJUIEPIHH
(ot rpeu. allos — Apyroit u ergon — JHeiicTBue), T. €. Oojie3Heit, Xa-
PAKTEPU3YIOIIHUXCSI OMpeAeNCHHBIMH KIHHHYECKMMH CHMIITOMaMH
BCJIEACTBHE HETHUITMYHOMN, W3BPALIEHHON peakuuH Ha aHTHreH. Ai-
JiepriyecKne peakluMd MOryT BO3HHMKAaTb, HAIIPUMEpP, HAa CHIBOPOTOY-
HbIE TpernapaTbl, AHTUOMOTHKH, XHBOTHbIE H PACTHTEJbHbIE GEJIKHM,
IOMAILUHIO MbUIb, MyX, LIEPCTh H T.A.

B 1915 r. pycckuii Bpau M. Paitckuii Briepsble HaGmogan sBIeHHA
KMMYHOJIOTHYECKOH MAaMSITH, T.e. OBICTPYIO 3HEPruyHylo BbIpabOTKY
AHTUTEJ Ha MOBTOPHOE BBeJEHHE TOro Xe aHTHreHa. BriociencTBuu
®. bepHet cBsizan 310 ¢ GOpMUPOBAHHMEM B OpraHM3Me KJIETOK Ma-
MATH — T-1MMOUMTOB — TOC/HE TMEPBUYHON BCTpeYH C aHTHre-
HOM.

B 1953 r. aHrnuitckuit yueHsiit I1. MenaBap M 4YelLCKHi y4YeHBIH
M. lamek OTKpBUIM SIBI€HHE TOJIEPAHTHOCTH, TEPITMMOCTH, YCTOii-
YMBOCTU K QHTHIEHy, T.€. COCTOSIHHS, NMPH KOTOPOM HMMYHHas cH-
CcTeMa He pearMpyeT Ha aHTMreH. TojepaHTHOCTb K COOCTBEHHBIM aH-
TUreHaM c¢opMupyeTcsi B SMOPHOHAIBHOM TEpHOLe, U ee MOXHO HC-
KYCCTBEHHO CO03[aTh, BBOAS AHTHIE€H BO BpeMs 3MOPHOHaJIbHOTrO
nepuoga aubo cpasy IMocjie poXIeHHs pebeHKa MIIM XHBOTHOIO.
SIBneHre UMMYHOJIOTHYECKOM TOJNIEPAHTHOCTH MCIIONB3YETCSl B XUPYp-
MM MpH pellleHWH TpoOJieMbl MEpecaki OpraHoB M TKaHEM.

CnelyeT OTMETHTb TAKXe BaXHOCTb OTKPHITHS B 3TOT [EPHOA aH-
THI€HOB HOPMA&JIbHBIX OPTaHOB M TKAaHEil YejioBeKa M XHBOTHBIX [Yu-
cropuuy O. 4., 1898; Jlanmurreitnep K., 1900] 1 uHAMBUAYaNbHbBIX,
AHTHTeHHBIX PANTHYUH Yy Jlogeil U XHBOTHBIX. YacTbIM NMPU3HAKOM
3THUX AHTUTEHHBIX PA3IUYHIA SIBJISIOTCS WHAMBHAYAJIbHBIE IPYMIbI KPO-
BH y mofeil. OteyecTBeHHBINH Hccnenosarenp JI. A. 3unsbep (1957)
OTKpbUI AHTHreHbl 3J0KaYyecTBEHHBIX OMyXoJieil, 4YTO SABMJIOChH Haya-
JIOM H3y4EHHUs MPOTHBOOIYXOJEBOIO MMMYHHTETA.

B uMMyHoJoryeckuii Mepuos pa3BUTHA MHKPOOHONOTMH ObUI CO-
3[aH psii TEOPHiIt MMMYHMTETA: ryMopaibHas teopus I1. Dpnuxa, da-
rouutapHast Teopust M. U. MeuHunkoBa, Teopusi HIHOTHIIHYECKHX B3a-
nmopmeiicteuit H. EpHe, runodusapHo-runotraiamo-aiapeHanoBas Te-
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opus perymsiuuu MMMmyHuTeta I1. ®. 3nposoBckoro u ap. OmHako Hau-
bosiee nmpuemneMoil 1A oOBSCHEHHUS MHOTIMX SIBJEHHHA M MeXaHW3-
MOB HMMYHHUTETA OCTAeTCs KIJIOHAIbHO-CEJEKLIMOHHAS TEOPHS, CO-
3MaHHAas aBcTpAMHilckMM HMMYyHosiorom . BepHetom (1899—1986).
AmepukaHckuit yyenbiit C. TaHeraBa paspabotay reHeTHYecKHe ac-
MEKTbl 3TOH TEOPHM.

OcobeHHo OypHOe pasBUTHE TMOMYYHIH MHUKPOOHMOJIOTHS M HMMY-
Hosorust B 50—60-e rogpl HAILEro CTOMETHSA. DTOMY CIOCOBCTBOBAIH
c/leRyIolre IPUYHHDI:

® BaxHeilllMe OTKPBHITHS B o0JacTM MoJeKyJspHoil OHOJOTHH, re-
HETHKH, OMOOpPraHHYyecKoil XUMHH;

@ [OsIBJIEHME TAKUX HOBBIX HAYK, KaK FeHeTHYecKas HHXEHepHs,
6uorexHosorusi, MHGOPMaTHKA;

® co3JaHHe HOBBIX METOJOB MU HAyYyHOIl ammaparypbl, MO3BOJSIOIIHX
ray6xe NMPOHUKATh B TailHbI XHBOH NMPHPOLIBI.

TakuM obpasoM, ¢ 50-X romoB B pa3sBUTHH MHKpPOOHOJIOTHH H
HMMYHOJIOTHHM Hayaicsi MOJIEKYJSIpHO-TeHETUYECKHU I IepHos,
KOTOpBIl XapakTepH3yeTCsl PSOOM MPUHLMITHATBHO BAKHBIX HAYYHBIX
OOCTHXXEHHI M OTKpbITHHA. K HUM oTHocsTCS:

A pacuMbpoBKa MOJEKYJIAPHON! CTPYKTYPBl H MOJIEKYyIsipHO-6Ho0-
rMYeCKoi OpraHM3aliii MHOTMX BHUPYCOB U GaKTepHit; OTKpBLITHE IpO-
creifiyx ¢GopM XH3HH — «HHpeKIMoHHoro Oenka» — IpPHOHA;

A pacluMPpoBKa XMMHYECKOTO CTPOEHHSI H XMMHYECKHH CHHTE3
HEKOTOPBIX aHTUreHoB. HanpuMep, XUMHYECKUH CHHTE3 JIM3OLH-
Ma [Cena M., 1971], nentumoB Bupyca CITIHM[a (P. B. Ilerpos,
B. T. UsanoB u np.);

A OTKpbHITHE HOBBIX aHTHUIEHOB, HampuMep onyxoJeBbix (JI. A. 3uib-
6ep M Ap.), aHTUreHoB rucrocopMectumMoct (HLA-cucrema);

A pacuiMdpoBKa CTPOeHUsT AaHTHUTEN-UMMYHOIIOOYJIHHOB [Daeinb-
MaH [I., Tloprep P., 1959];

A paspaboTKa MeToJa KyJbTYp >XXUBOTHBIX M PACTHUTEJIbHBIX KIIETOK
M MX BbIPAILMBAHKs B MPOMBILUIEHHBIX MacluTabax c Lenbio Mo-
JIydeHHS BHUPYCHBIX aHTHIEHOB;

A TmoJlyyeHHe peKOMOHWHAHTHBIX OakTepuil ¥ pPeKOMOUHAHTHBIX BHU-
pycoB. CHHTe3 OTHeNbHBIX reHOB BHpYycoB M OGakrtepuil. Ilomyye-
HHE peKOMOWHAHTHBIX 1ITAMMOB OakTepHil ¥ BHpPYCOB, COYETalO-
L[MX CBOMCTBA POOUTENBCKUX 0CODE WM MpHOOPETAIOLIHX HOBBIE
CBOICTBA,

A co3maHue TMOpUIOM IyTeM CIMSHMS MMMYHHBIX B-nmumdouuToB —
MPOAYLEHTOB AHTUTE] M PpAKOBBIX KIIETOK C 1eJIbI0 MOMYYEHHS
MoHoknoHanpHbIX aHturen [Kemnep ., Munbwreitn L., 1975];

A OTKphITHE HMMYHOMOOYJATOPOB — HMMYHOLIMTOKHHOB (HHTEpJIEii-
KWHBI, UHTEpGDEPOHB, MMEJONENTHABl U HApP.) — 3HIOreHHBIX
MPUPOIHBIX PErYJSITOpOB UMMYHHOH CHCTEMBI H MX MCITIOJNb30Ba-
HUEe M1l TpOUIAKTHKY M JIEUEHHST pa3IMYHBIX OOJIe3HEI;
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A TI0JlyyeHHMe BAKLUMH (BaKUWHA rernatura B, Maasipuu, aHTUIeHOB
BHWY u npyrMx aHTHreHoOB), OHMOJNIOTMYECKM aKTUBHBIX MMENTUIOB
(uHTEpdepOHbI, HHTEPIEHKHUHBI, POCTOBBIE (HAKTOPBI H [p.) C I10-
MOIUBIO METOJO0B OHOTEXHOJOTHH M IMPUEMOB F€HETHYECKOW HH-
XKEeHepHH,

A pa3paboTKa CHHTETHYECKHX BAKLMH HA OCHOBE IPHUPOAHBIX WIH
CHHTETUYECKHX AHTMIEHOB U HX (PparMeHTOB, a TaKkKe HMCKYCCT-
BEHHOIO HOCHMTE/Is] — aOblOBAHTA (MMOMOL{HHKA) — CTHMYJIATOpPA
WMMYHNTETA;

A H3yyeHHE BPOXIEHHBIX U NPHOOPETEHHBIX HMMYHONE(DULIUTOB, HX
polM B HMMYHOMATOJOTMM W pa3paboTka HMMYHOKOpPPHIHMpY-
touteil Tepanuu. OTKpBITHE BUPYCOB, BBI3BIBAIOUMX HMMYHOLE(DU-
LUATBL;

A pa3paboTKa MPUHLUMOHAIBHO HOBBLIX CMOCOOOB NHMATHOCTUKH HH-
dexunoHHBIX U HeMHbEKUHOHHBIX Ooje3Helt (MMMyHOdEepMeHT-
HbIA, paIMOMMMYHHBI AHANU3bI, UMMYHOOJIOTTHHT, rHOpHIN3a-
UUST HYKJIEMHOBBIX KHcoT). Co3gaHHe Ha OCHOBE 3THX CIIOCOGOB
TECT-CHCTEM JUISl MHOUKALUH, WICHTHPUKAUMH MHKPOOPraHHU3MOB,
JIUArHOCTHKY MH(}EKLIMOHHBIX U HEUH(pPEKIIMOHHBIX Oone3Hei (omy-
XOJIM, CEpEeYHO-COCYAUCThIE, aYTOUMMYHHBIE, 3HIOKPHHHBIE H
Ip.), a TakXe BbISIBIEHUS HapYyLUEHUH IMPU HEKOTOPBIX COCTOSI-
HHAX (OGepeMEHHOCThb, NepeiMBaHHE KpOBH, INEpecagka OpraHoB

U T.0.).

IMepeunciensl ToNbKO Haubosiee KpPYMHBbIE NJOCTHXEHUS MOJIEKY-
JISIpPHO-T€HETHYECKOro MepHoia B pa3BUTHU MHUKPOOHONIOTHHU U HM-
MYHOJIOTMM. 32 3T0 BpeMsi ObLIT OTKPBIT PSII HOBBIX BUPYCOB (BO30Y-
IUTENI reMopparMyeckHx Juxopamox Jlacca, Mauyno; BHUpyc, Bbi-
spiBatoiunit CITU) u Gakrepuii (Bo3Oyaurenb 60Je3HU J1erHOHEPOB);
CO3JaHbl HOBbIE BakLMHHBIE U IpYrue npoduiakTHIecKue npemnapa-
Tbl (BAKUMHBI TPOTHB KOPH, MOTHOMHENIMTA, MAPOTHTA, KJIELIEBOIO
3HuEedaTHTa, BUPYCHOIO renatura B, nmolMaHaToOKCHHBI NPOTUB CTOJI-
6HsIKA, rasoBOi raHrpeHsl ¥ OOTyIM3Ma M Ap.), HOBbIE AMArHOCTH-
YecKHe Mpenaparhl.

BoJblioit Bkinag B pa3BUTHE MUKPOOHOJIOTHM U MMMYHOJIOTUH B
aT0T nepuos BHeciu 3apybexHbie (P. Bepuer, 1. Conk, A. Ca6uH,
I. Cena, T. Dgenbman, P. INoprep, 1. Kenep, L. Munsurreitn, H. Ep-
He, C. ToneraBa M np.) M oredyecTBeHHbIe (A. A. CMOpPOIHHLEB,
B. 1. Tumaxos, I1. ®. 3aponoBekwii, JI. A. 3unsbep, B. M. Xnanos,
I'. B. Boirogunkos, 3. B. EpmoneeBa, M. I1. Yymakos, P. B. Iletpos,
I1. H. KocsikoB U ap.) y4YeHbIe.

B Poccuiickoit ®denepaliiu CylIECTBYET pa3BETBAEHHasi CETh Ha-
YYHO-HCCIEN0OBATENBCKUX HHCTHTYTOB M TIpENNPHSITHH 1O NMPOU3BOL-
CTBY AHArHOCTHYecKHX, NpoduiIakTHYECKHUX M JeueOHBIX npenapa-
toB. B cucreme PAMH u npyrux BegoMctB (pYHKIIMOHHMPYIOT KpYIi-
Hble HAyYHO-HCCJIEAOBATENbCKME WHCTHTYThI: 3MHUIAEMUOJIOTHH U
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MUKpobuosorun um. H. ®. lamanen, supyconoruu um. JI. 1. Upa-
HOBCKOT'0, NOJUOMMENUTA U BUPYCHBLIX 3HHedanuToB uM. M. I1. Yy-
MaKoOBa, BaKUMH M cbiBOopoTOK MM. . 1. MeyHHKoBa, BHpPYCHBIX
npenaparoB M Ap.

lasa 2

MOP®OTIONMsA MMKPOOPIrAHU3MOB

2.1. Cucrematuka U HOMeHkKNaTypa MUKPOOPraHu3MoB

MHorouyucieHHble MUKpoopraHuambl (6akTepuH, IpHObI, MpocTei-
LUMe, BUPYChI) CTPOrO CHCTEMATH3UPOBAHbI B OIpeAesieHHOM IMOpsAIKe
MO HX CXOACTBY, Pa3MUUAM ¥ B3aMMOOTHOLIEHHAM MeXay coOoil.
DTUM 3aHUMaeTcs CrielMajibHasi Hayka, Ha3biBaeMasi CUCTEMATHKOM
MHKpOOpraHu3mMoB. Pa3gen cHcTeMaTHKH, U3YYaroWUil MMPHHLUIIBI
KiaccupHrKauu, Ha3biBaeTcsi TaAKCOHOMMUe (OT rped. taxis — pac-
MOJIOXEHHUE, NMOpAnoK). TakcoH — TpyIa OpraHu3MOB, OOBbEAUHEH-
Has MO oNpeaeJleHHbBIM OQHOPOIHBIM CBOMCTBAM B paMKax TOH MJIH
HHOI TaKCOHOMMYECKO kaTeropuu. CaMoil KpyIHOM TaKCOHOMHUYEC-
KO Kareropueil sipjisercsl LLapcTBO, Oojiee MEJKUMH — MOALAPCTBO,
OTJZIeN, KJIacc, MOpSINOK, ceMeNCTBO, pod, BUA, MmoaBux U ap. Ob6pa-
30BaHWe Ha3BaHMl MHUKPOOPraHU3IMOB perjlaMeHTHpyeTcsl MexayHa-
POOHLIM KONEKCOM HOMEHKJIATYpbl (300JIOrHUeCcKOM, OOTAHHYECKOI,
HOMEHKJIATypbl GakTepuit, BUPYCOB).

B OCHOBY TAKCOHOMMM MMKpPOOPraHM3MOB MOJIOXEHB HX Mopdo-
Jloruyeckue, pu3noornyeckue, 6HOXUMHUECKHE, MOJIEKYJIApHO-01O-
JIOTUYECKHE CBOWCTBA.

OnHOM M3 OCHOBHBIX TAKCOHOMHYECKMX KAaTEropuil sIBAsieTCsl BUJ
(species) — COBOKYNMHOCThL ocobei, 0ObeqUHEHHBIX MO OJIM3KMM CBOH-
CTBaM, HO OTJIMYAIOWMXcS OT APYrux npexacraButesieit popa. Coso-
KYITHOCTb OTHOPOAHLIX MUKPOOPraHU3MOB, BbIIEJEHHBIX Ha MMHUTATENb-
HOll cpeme, XapaKTepU3ylowascs CXOJIHBIMH MopdoJorHYecKHMH,
THHKTOPHAIIBHBIMK (OTHOUIEHWE K KPacUTENsM), KyJIbTypajJbHBIMH,
OMOXHUMUYECKUMH U aHTUTeHHbIMM CBOMCTBAMH, HA3bIBAETCS YUCTOM
KYJbTYpOH.

Uuncras KyapTypa MUKPOOPraHW3MOB, BBUIEJIEHHLIX U3 OIpeaeseH-
HOIO HCTOYHMKA U OTIMYAIOUIUXCSA OT APYrUX IpeACTaBUTENIeid BUAA,
HasbiBaeTcsl witaMMoM. llltaMm — Oosiee y3koe MoHATHE, YeM BHUJ
MK nogBUA. Bau3kuMm K wrtamMy SIBAsieTCs TMOHSITHE KIIOHA; KJIOH
MpeacTaBasieT COBOKYITHOCTb [TOTOMKOB, BbIPAILEHHBIX U3 €UHCTBEH-
HOW MHUKPOOHOI KIIETKMH.

IInst 06o3HaYeHUs1 HEKOTOPBIX COBOKYITHOCTEH MHKpPOOPraHW3IMOB,
OTJIMYAIOUIMXCA [0 TEM WK MHBIM CBOIICTBAM, ynorpebisieTcsi cyd-
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(ukc var (pa3HOBMIHOCTb) BMecTO paHee ymotpeGJsiBlUerocs type.
[MosToMy MMKpOOpraHM3Mbl B 3aBUCHMOCTH OT XapaxkTepa pajiMyuit
o6o3HayaloT Kak Mop¢oBapbl (OTIHYME MO MOPEOIOTUH), PE3UCTEHC-
Bapbl (OTJIMYME IO YCTOHYMBOCTM K aHTHWOMOTHKaM), cepoBaphbl (OTIH-
qie M0 aHTUreHaM), aroBapbl (OTIMYME MO YYBCTBHTEJBHOCTH K Oak-
Tepuodaram), 6UoBapbl (OTIMYHE MO OUONOTMYECKUM CBOMCTBAM) U T. 1.

PeitenueM MexnyHapogHoro Komekca /st GakTepHit pekoMeHI0-
BaHBl ClleAyIOL{Me TAKCOHOMUYECKUE KATeropuu: Kjiacc, oTges, IMo-
pSnoK, cemeiicTBo, pox, BuA. HaseaHue BUma cooTBeTcTBYeT GMHAp-
HOIl HOMEHKJIAType, T. €. COCTOMT M3 AByX cyioB. Hanmpumep, Bo3by-
auTensb OpioluHoro TMda numrercs kak Salmonella typhi. Ilepsoe cio-
BO — Ha3BaHME poja, KOTOpPOEe HAYWMHAETCA C IPOIMMCHOI OYKBBI,
BTOPOE CJIOBO O0O3HAYAET BUA M MHUIUETCSA CO CTPOYHON OykBhl. Ilpu
MMOBTOPHOM HAaNMMCAaHMHK BUIA PONOBOE HA3BAaHWE COKpALIAETCSl MO Ha-
4JajibHOM OyKBBI, HarpuMep S. typhi.

Mo knaccuduxaumnu Bepmxu, 6akTepuu COCTARNAIOT LE@APCTBO MpO-
KapHOT H OensaTcs Ha 4 otjena: rpauunukythl (Gracilicutes) — 6ak-
TEPUU C TOHKOI KIIETOYHOM CTEHKOM, rpaMOTpMUATENbHbIE; hUpMU-
Kythl (Firmicutes) -~ GakTepuu C TOJICTOIl KJIETOYHOM CTEHKOI,
rpaMmnojioxurenbHble; TeHepukyThl (Tenericutes) — GaKTEpHH «Msir-
KHe», «HeXHble» 0e3 pUTMOHON KIETOYHOI CTeHKM, BKIIIOYAIOLIUE
MMUKOIUIa3Mbl; MeHI03uKyThl (Mendosicutes), Tak Ha3bIBaeMble apxe-
BakTepuu, omnyalommecs: gedeKTHON KIETOUHON CTEHKOM, 0cOBeH-
HOCTAIMM cTpoeHHsi pubocom, meMbpaH ¥ pubocomHbsix PHK (pPHK).
Takoe mogpasgeseHre 6akrepHil, [JIABHBIM 00pa3oM Mo ocobeHHOC-
TSM CTPOEHMSI KJIETOYHOI CTEHKH, COOTBETCTBYET CIOCOOHOCTH 6aK-

TPAOVIIMKYTHBIE BAKTEPUUN OUPMUKYTHBE BAKTEPUU
(TOHKOCTEHHEIE, rPAMOTPH- (ToncToCTeHHEIE, IPaM-
HATETbHbBIE) MTONOXUTENBHBIE)
[ Koxkkn L]
- anoukw —
Qe Bubprons Bauwmm e WMe o ]
1 2 3
e KammmnoGaxrepun Kroctpniy  egOms  «Oma Oue
Q™ gy, C rivipiei Kopwnebakrepru >—e
=~ C mHpoxeTH Muko6akrepru o~
-  Pukretcuu AXTUHOMMUETE

o  Xjpamumau

Puc.2.1. OcHoBHble (GOpMbl TPALUMIHKYTHHIX H (PUPMHMKYTHBIX GaKTepHil.
1 — ueHTpanbHoe, 2 — cy6TEPMHHANBHOE, 3 — TEPMHHAILHOE PACTIONOKEHHE CITOP.
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TepUH OKpalMBaTbCcAd B TOT WIM WHOHW LBET MpH OKpacke 1o METo-
ay 'pama*. OmHako 3To He sABASieTCS NPABUIIOM; HATIPMMEP, HEKO-
Topbli€ criopoobpasyiolie 6aKTEPUHA BMECTO OOBIYHOIO TPaMIIOIOXH-
TeJIbHOr0 TUMA OKPackd MMEIOT FpaMoTpHLATeNbHYI0 oKpacKy. [To-
3TOMY IJIsI TAKCOHOMMUM OakTepuil GoJjiee BaxHoe 3HAaUYEHHUE HMEIOT
0COOEHHOCTH CTPOEHUSI XU XMMUYECKOTrO COCTABA KJIETOYHBIX CTEHOK,
a He ToJbKo MX oKpacka no I'pamy.

Cpenu rpalWJIMKYTHBIX, T. €. TOHKOCTEHHBIX, FPAMOTPULATENbHbIX
6aKTepHii pa3nuyaloT U3BUTbIe (POPMbI — CITHPOXETHI K CIHPWILIBI,
pazHoobOpa3Hpie MANTOYKOBUAHBIE M 1UAPOBUAHBIE OakTEPHUU, B TOM
yiclie PUKKETCHU U xiaMuauu. K biupMUKYTHBIM, T.€. TOJCTOCTEH-
HBIM, TPaMIIOJIOXKUTENIBHBIM OAaKTEPUSAM OTHOCAT pazHooOpas3Hble Ma-
JIOUKOBUIHBIE U LUAPOBUNHBIE OAaKTEPHUM, a TAKXKe aKTHHOMMLETHI
(seTBsIlLIMECS] OAKTEpUHU), CXOXHE C HUMHM KopHHebakTepuu (6yna-
BOBHIHble OakTepuu) U MuKobakTepuu (puc. 2.1). ITogpoGHee 3TH
thopmbr GakTepuit GYIYT onucaHbl B pasgene 2.2.1.

2.2. CTpykrypa GaKkTepuanbHOW KNeTku

CrpykTypy GaKTepyil U3y4aloT ¢ MOMOLIBIO 3JIEKTPOHHOM MHKPOCKO-
MAM LEJIBIX KJIETOK U MX YJABTPATOHKUX cpe3oB. OCHOBHBIMHM CTPYK-
TypaMM OakTepHaJibHOH KIIETKU SIBJISIIOTCA: KJIETOYHasl CTeHKa, LH-
Torla3MaTH4eckass MeMOpaHa, LIMTOMJIa3Ma C BKIIIOYEHUSIMH H SIAPO,
Ha3blBaeMoe HYKJIEOMIOM. DBakTepuu MOryT UMeTb M HONOJHHUTEJIb-
HbI€ CTPYKTYpPBI: Karicyjly, MUKpPOKAICYyNy, CJIU3b, XTYTHKH, (HUMO-
pHH, MUIH, HeKoTopbie OakTepHH cCMoOCOOHBI 0OPa3OBBIBATH CITOPHL.

PasMepbl GakTepuil uaMepsitoT B MUKpoMeTpax (MkM). OguH MHK-
pomeTp paeeH 1000 HaHoMmeTpoB (HM). B HaHOMeTpax U3MeEpSIOT OT-
HOeJbHble KOMIOHEHTHl OakTepHii.

KnetouHasgs cTeHKa — TpoyHas, yrpyrasi CTpPyKTypa, MpH-
gaowas 6akTepuu onpegeseHHYI0 GopMy M caepXuBawollas BbICO-
KOE OCMOTHMYECKoE [aBieHHe B KieTke. OHa ydacTBYeT B Hpolecce
HeJIEeHWS] KJIeTKH W TpaHCMopTe METaboJIUTOB. Y IpaMIOJIOXUTEbHbIX
GaKTepHii KJIETOYHAs CTEHKa TOJILIE, YEM Y I'paMOTPULIATEIbHBIX, HO-
crurast 50 HM U Gosee. B kieToyHo#M CTeHKe FMpaMMONIOXUTEIbHBIX OaK-
TepUit ComepXUTcst HeGoJibliloe KOJMMYECTBO TOJMCAXapHOoB, JTHITK-
noB 1 OenkoB. Bonbuywo yacte maccel (40—90 %) kieToyHoi creH-
KM 3THX 6aKTepuil cocTap/isieT MENTUAOMTMKAH (CHHOHUMBI: MYype-
WH, MYKOMNENTHA), KOBAJIEHTHO CBS3AHHBIA C TENXOEBBIMHU KHCIO-
TaMu (oT rped. teichos — crenka). B kieToyHoit creHKe rpaMorpuia-
TeJIbHbIX GaKTepuil MENTUOOIIMKAHA CogepXuUTcsl MeHblue (5—10 %).

* Meroa, npeatoxeHHblit B 1884 r. parckuM yyenbiM Ch.Gram. B 3aBu-
CHMOCTH OT pE3yJIbTATOB OKpacku OakTepuu Nenarcd Ha IpaMTIoNOXHTENb-
Hble (cMHe-(dHONeToBbIR LBET) W rpaMoTpHLaTe/NbHble (KpacHblii LBET).
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Puc.2.2. CrpoeHne TpaMmroNoXuTeNbHOH () W TrpaMoTpHLATENbHOR (6)
GakTepuii (cxema).

K — kancyna; KC — kietouHas crenka; HM — HapyxHas mem6pana; NI — nen-

Tupornukad; UM — uuronnasmaruueckas Mem6paHa; M — Mesocomsl; P — pu6o-

comMsi; B — Bomotun; H — Hywreoun; XX — xryruk; IT — mwm; I — neperopon-

Ka aeneHvst. CTpesikoit yKasaHoO AejeHue TpaMoTpHLaTebHOH GakTepHH nyTeM obpaso-
BaHUsA [EPETKKH.

[NenTHOOrIMKaH MpeacTaBiieH Mapajule/ibHO PacrooXEeHHBIMH MoJie-
KYJIAMH [JIMKaHA, COCTOSILIErOo M3 OcTaTKoB N-aLieTH/IIIOKO3aMMHA
M N-aueTuIMypaMoOBO# KHCJIOTbI, COEIMHEHHBIX [TTMKO3UIHON CBSi-
3blo TMna B (1—>4). [MMKaHOBbIE MoseKy/bl CBSI3aHbI MOIMEPEYHOIT
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nenTHAHOM cBaA3blo. OTcioga ¥ Ha3BaHHWE 3TOro MOJIMMEpPAa — MEMTH-
OOrMHKaH. OCHOBY MENTHAHON CBSI3M COCTaBJISIIOT TETPAMENTHUABI,
cocTositiie M3 9Yepeayiownxcss L- u D-amuHOKHMCIIOT, HampuMep,
L-anaHuH — D-riayraMHHOBasi KMCJIOTa — ME30AHAMHHOIHMEIHHO-
Bad KHciota — D-anaHuH. B nmenTumorMKaHe rpaMIosoXHTeNIbHbIX
GakTepHil BMECTO Me30AMaMMHOMMMETHHOBOK KHCIIOTBI YacTO cofep-
XHUTCHI LL-guaMMHOMMMENWHOBA KMCJIOTA WM JIM3MH. DieMEHTbI
[JIMKaHa (aueTHJITJIIOKO3aMUH M alleTWJIMYpaMoBas KHCJIOTd) U amMM-
HOKHCJIOTBI TeTpanentuaa (MesogqMaMUHONMMUMeNuHoBass U D-riyra-
MHUHOBasi KHCJIOTHI, D-ajlaHWH) SBISAIOTCS OTIIMYMTENIBHON OCOOEH-
HOCTbIO GaKTepHH, MOCKOJBbKY OTCYTCTBYIOT Y KMBOTHBIX M YeJIOBe-
Ka. CrocoGHOCTb rpaMITOJIOXKMTENbHBIX OaKTEpHii MpHM OKpacke Mo
['pamy ymepXuBaTh reHIIMAaHOBBI (PHONETOBBI B KOMILIEKCE C iO-
oM (cuHe-¢dHoNeTOBast OKpacKa GaKTepuil) CBS3aHa CO CBOHCTBOM
MHOTIOCJIONHOTO MENTHAOIJIMKAHA B3aHWMOAEICTBOBaTh ¢ Kpackoii. O6-
paborka okpauieHHoro no I'paMy Maska GakTepuil CIIMPTOM BBI3bI-
BAET CYXXE€HHME MOp B MENTHIOITIMKAHE W TeM CaMbIM 3adepXXHBaeT
Kpacky B KieroyHoil cteHKe. HaobopoT, rpamoTpuiarenbHbie 6Gak-
TEPUHU TOCJIE BO3AEHCTBHSI CIIMPTOM YTPAYMBAIOT KpacHTesb, obecil-
BEeYMBAIOTCS U NpH 06paboTke (yKCHHOM OKpAlIMBAIOTCS B KpaCHBIi
LIBET BC/IEACTBHE MEHbLUEro comepXaHMs MentugorivkaHa (5—10 %
MAaCChl KJIETOYHOI CTEHKH).

B cocraB KJIETOYHON CTEHKH rpaMOTPHIATEIbHBIX GaKTEPHIl BXO-
OUT HAapyxHasi MeMOpaHa (puc. 2.2), cBs3aHHasl [MOCPEACTBOM JIMIIO-
MpoTeHHa C MOMIeXAlUUM CJloeM TenTHAorHKaHa. HapyxHasg meMm-
6paHa MMeeT BHI BOJHOOOpPA3HON TpPEXCIONHOW CTPYKTYPBI, CXO[-
HOW ¢ BHyTpeHHeit MeMOpaHoOii, Ha3pIBaeMOil LIMTOIIa3MaTHYECKOit
MeMOpaHoi. OCHOBHOI1 KOMITOHEHT 3THX MeMOpaH — OGHMOJIeKyJIsIp-
HbIit (1BOMHOI) cioit umugoB. HapyxHass MemMOpaHa SIBNSIETCS acHM-
METpUYHOM MO3avMYHOW CTPYKTYpO#l, NpeACTaBJIeHHOW JIMITOMOoaUca-
xapuaamMu, dochonunuaamu U GenkaMi. C BHeElHe CTOPOHBI ee pac-
nosioxeH Junononucaxapun (JITIC), cocrosiuii U3 TpeX KOMMOHEH-
TOB: JUMuOa A, Oa3MCHON yacTH, WJM slpa (OT NaT. core — KOp),
U O-cneundpuyeckoii LeMH nonucaxapuaa, obpa3oBaHHOR MoOBTOPS-
OLUMHUCS MAEHTHYHBIMH OJIMIOCAXapUAHBIMU HOCJIENO0BATEIBHOCTS-
MH. Jlunononucaxapu <«3agKkopeH» B HapyXHO!l MeMOpaHe JHITH-
ooM A (puc. 2.3), NpHIAIOIIMM TOKCHYHOCTb JIMITOMOJMCAXapHuay,
OTOXIECTBASIEMOMY [MO3TOMY C 3HAOTOKCHHOM. OT JMnmuga A OTXo-
JuT 6asucHasg yacTh Junormnoaucaxapuaa. Hanbonee nmocrossHHON ya-
CThIO 4Apa JMIIONONHUCAXapHAA SIBISETCS KeTOJe30KCHOKTOHOBasI
kuciota. O-cneyuduyeckasd 1enb, OTXOAALIAS OT fOpa JHMIOMOJHU-
caxapHuza, olnpejelisieT ceporpymnmny, cepoBap (pasHOBUIHOCTb OaKTe-
pHit, BbisBiIsieMas C MOMOLbI0 HMMYHHOI CBIBOPOTKH) OIpefe/ieH-
Horo wTaMMma Gakrepuil. TakuM o0pa3oM, C TMOHSITHEM JIHMITOMOJIH-
caxapuJa CBsI3aHbl INpeacrapieHUsE 06 O-aHTUTEeHe, MO KOTOpPOMY
MOXHO XU depeHIMPOBaTh GAKTEPHH.
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Puc.2.3. Crtpoenue KieTouHOI CTEHKH W LMTOILIA3MATHYECKOM MeMOpaHbl
TpaMOTpULIATeNbHBIX BakTepHii (cxema).

J — nunua; 11 — nporeun; JINIC — nunonoaucaxapua.

1lrTonnasmaringeckas

Benku Matpukca HapyxHOi MeMOpaHbl NMPOHMU3BIBAIOT €€ TaKUM
o0pasoM, YTo MOJIeKyJbl Genka, Ha3plBAeMbl€ NMOPHHAMM, OKAWMJISI-
10T THApO¢MIbHBIE MOPBI, Yepe3 KOTOPHIE MPOXOAAT BOAA U MeEJIKHE
MoJiexynbl Maccoid o 7 xJI. Mexay HapyXHOH M LIMTOIUIa3MaTH4ec-
KOl MeMOpaHaMM HaxOOUTCSA MEpPHILIa3MaTH4YeCKoe MMPOCTPAHCTBO,
WK nepuniaasMa, comepxaiuas ¢pepmeHTsl. [Ipu HapyleHHH cHHTE-
33 KJIETOMHOM CTeHKH OakTepHii Mox BAMSHHEM (pepMeHTa JIM3OLH-
Ma WM MEeHUUMJUIMHA, 4 TakKXe 3allUTHbIX ¢aKTopoB OpraHusMa
o0pasyloTcsl KIEeTKH ¢ M3MEHEHHOH, yacTo 1IapoBHAHON ¢opMoii;
MPOTOIJIACTBl — GAKTEPHUH, MONTHOCTbIO JIMILEHHbIE KJIETOUHOU CTEH-
KH, H cheporutacTel — GaKTepHH C YACTUYHO COXpaHMBILEHCS KJie-
To4yHO#i creHkoit. [locne ymaneHus: HHrMOMTOpPA CHHTE3a KJIETOYHOM
CTEHKHM TaKHe H3MeHEHHble 0akTepuu MOTYT PEeBEpCHpOBATH, T. €.
NMpHOOpPETATh TMOJHOLUEHHYIO KJIETOYHYIO CTeHKY W BOCCTAHABIMBATH
ucxoaHyo dopMy. BakTepuu cheponnacTHOro Wi MpOTOMIACTHONO
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THIMA, YTPAaTHBLUHE CMOCOOHOCTH K CHHTE3y MeNTHAOMIHKAaHA MOoL
BIMSIHMEM AHTHOMOTHUKOB WM HAPYIMX (aKTOpOB M CITIOCOOHBIE K
pasMHOXeHHIO, HasbiBalorcsi L-bopmamu. L-dopMbel MoryT Bo3HHKATh
U B pesynbTare Myrauuii. OHHM TMpPeacTaBIsIOT coboif OCMOTHYECKH
YyBCTBUTEJIbHEBIE, ILIAPOBHIHBIE, KOJNOOBHAHBIE KIETKH DPA3THYHOI
BEJIMYMHBI, B TOM YHMCJIe M TMpPOXOAsilMe yepe3 GakTepHaibHble (DHIIb-
Tpol. L-¢popMel Moryt obpasoBbiBaTh MHOTHE GakTepuH — BO3OyIH-
TeJM WH(EKUHOHHBIX 0OJIe3HE.

IHutonnasmaTtHuyeckass MemOpaHa SBJSETCS TPEXCJOMHON
CTPYKTYPOH M OKpYXaeT HapyXHYIO YacTb LMTOIUIa3Mbl Gakrepuii. Ilo
CTPYKTYpE OHa MOXOXa Ha LIMTOIUIa3MaTH4YecKylo MemOpaHy KJIETOK
JXMBOTHBIX; COCTOMT M3 HBOXHOIO CJIOS JIMITUAOB, INIABHBIM 06pa3om
thochomUMUIOB CO BCTPOEHHBIMU MMOBEPXHOCTHBIMH M HHTETpa/IbHbI-
MH GeslKaMH, KaK Obl MPOHH3BIBAIOILIMMH HACKBO3b CTPYKTYPY MeEM-
Gpanbl. HekoTophle M3 HHUX SBISIOTCS MepMea3aMH, YYacTBYIOUIMMH
B TpaHcIopTe BeulecTB. LlMTorutasmMaTuyeckast MeMOpaHa SIBISIETCS
IUHAMMYECKON CTPYKTYPOH ¢ TMOABHMXKHHIMM KOMITOHEHTAMHM, MTO3TOMY
€€ MPeICTABISIOT KaK MOOWILHYIO, TEKy4ylo CTPYKTypy. OHa yyacTByeT
B PETyJSLMH OCMOTHYECKOTO NABIEHUSI, TPAHCIIOPTE BEIUECTB M 3HEp-
reTHdeckoM Metaboiu3Me KIeTKH (3a cueT (pepMEHTOB LiEMH Iepe-
Hoca 3nekTpoHoB, AT®-a3sl U ap.).

TIpu H3GBITOYHOM pOCTe TO CPABHEHHIO C POCTOM KIETOYHOIA
CTEHKH UHMTOIUIa3MaTuyeckas MemOpaHa oOpa3yeT WHBarMHaThl, T.€.
BIISIYMBAHUSA B BHAE CJIOXHO 3aKpyYeHHBIX MeMOpPaHHBIX CTPYKTYD,
Ha3nIBaeMbIX Me3ocoMaMu. MeHee CJIOXHO 3aKpyYEHHbIE CTPYKTYDHI
Ha3bIBAIOTCS BHYTPHUIMTOIUIA3MATHYeCKHMU MemOpaHamu. Posb Meso-
COM M BHYTPHLIMTOIUIa3MAaTHYECKUX MeMOpaH 10 KOHLA HE BbIsICHE-
Ha. [TonaraloT, 4YTo OHW YYAacTBYIOT B JeJIEHHH KIEeTKM, obecrieq-
Bas 3Heprueil CMHTE3 KIETOYHOH CTeHKH, CEKPELMM BELIECTB, CIO-
poobpa3oBaHuHM, T.€. B MpOLEccax, COMPOBOXAAOUIMXCSA OGoJbILIONH
3aTpaTod 3HEPrHH.

[{utonnaszma OakTepuii 3aHHMaeT OCHOBHOW 00beM KIIETKH H
COCTOUT M3 pacTBOpHMbIX OesnkoB. Pubocomsl GakTepHil HMEIOT KO-
apduuneHT cenumenTauuu 70 S B oTiIMyMe oT pHbocoM, Xapakrtep-
HbIX 1Sl ayKapuoTHueckuX kietok (80 S). ITosToMy Hekorophle aH-
TUOMOTUKM, HEHCTBME KOTOPHIX OCHOBAHO HA IMOJABIEHUM CHHTE3A
GenKka MyTeM CBsi3biBAaHMS WX ¢ pubocomamu GakTepHil, He OKas3bl-
BAIOT BJAMSIHMSI HA CHHTE3 Oejika 3YKapHOTHYECKHMX KieToK. B uuro-
TUIa3Me MMEIOTCA PAa3jIHYHble BKIIOUEHHS] — [MOJMcaxapHibl, MOJH-
B-MacisiHasg KMcioTa U nofugocdatsl (BomoTHH). OHM Hakamiusa-
IOTCSL MpH W3OBITKe MHUTATeNIbHBIX BELUECTB B OKpyXawooueid cpeae H
BBIMTOJHSAIOT POJIb 3aMAcHBIX BEILECTB JJIST MUTAHWS U 3HEPreTUHYecKuX
noTpebHocTei. 3epHa BOMIOTHHA BhIABIAIOTCA Y AM(TepHitHON Maioy-
KH B BHAE MHTEHCHUBHO TNMPOKpAlLIUBAIOLIKXCS [MOTIOCOB KIETKH.

Hyxneoun (obpa3oBanue, moaobHoe SApPY) — 3KBHBAJIEHT siIpa
y Oakrepuit. Hykieoun pacnojioXeH B LEHTPIbHOI 30He GakTepuii

25



B Buge nasyHurtyatoir JTHK, samkHyToM B KOJNBLUO M IUIOTHO yJio-
XeHHoH Haromobue kiyoka. B ominune ot aykapHoT siipo 6akrtepuit
HE MMeEET SIIEPHON 000JIOYKM, SIIPBIIIKA U OCHOBHBIX GEJIKOB (rMc-
TOHOB). OGbIMHO B 6aKTEpPHUANIbHOM KJIETKE CONEPXKHUTCS OIHA XPOMO-
coMa, MpeJcTaBleHHasa 3aMKHYTol B Kosbuo Mosekynoit JTHK. Ilpu
HapylUEHUM OEJIEHUS B HEl MOXeT HAaXOAUThCH 4 XPOMOCOMBI U
Gonee.

Hykneoun BbisiBIsIeTCSI B CBETOBOM MHKPOCKOIE IOC/IE OKPacKH
crieunpuryeckumu s JJTHK Meronamu no Penvreny mnu umze. Ha
3JIEKTPOHOTPAMMaX YJIbTPATOHKHUX CPe30B GakTepuil HyKJIeoun UMeeT
BUI CBETIBIX 30H C GUOPUIISAPHBIMM, HUTEBUIHBIMM CTPYKTYpamu
JHK.

Kpome Hykneouna, npencrasjieHHOro OIHONW XpOMOCOMOM, B 6ak-
TEpUATbHON KJIETKE MMEIOTCS BHEXPOMOCOMHBIEe (hakTopbl Hacjen-
CTBEHHOCTH — IUIasMuAbl (cM. pasgmen 5.2).

HekoTopele 6aktepuu (MTHEBMOKOKKM, KieGCHeENIbl U 1p.) obpa-
3yIOT Kamncyjay — CJIUM3UCTOE 0oOpa3oBaHHe, MPOYHO CBS3AHHOE C
KJIETOYHON CTEHKOW, MMEIOIUEEe YETKO OYepyeHHbIe BHEIIHWE rpa-
HUuUbl. Kancyna paziuyuma B MasKax-oTMeYarkax M3 [aToJIOrMYecKoro
Matepuana. B yucThix KynbTypax Gakrepuii Kancysa obpasyercst pexe.
OHa BBISIBISIETCS NPU CMELUAIBHBIX METONAX OKPACKH, CO3MAOLIMX
HEraTUBHOE KOHTpacTUpOBaHWE BellecTBa Karcysbl. OOBIYHO Karcy-
Jla COCTOMT M3 mojiMcaxapuios (3K3oMoJjiMcaxapuioB), MHOLIA ITO-
JIMMEeNnTUIOB, HanpuMep y cubupesispeHHoi Gauwsuibl. Kancyna run-
podribHa, OHa mnpensTcTbyeT ¢arounToly Gaktepuit. MHorue 6ak-
TepUUu 00OpasyloT MUKpPOKAMCYJy — CIU3MCTOe 0OpasoBaHMWE, BbI-
SIBISIEMOE MPU 3JIEKTPOHHOI MUKpockKonuu. OT Karcyibl CleayeT oT-
JIMYaTh CJIKW3b — MYKOMIHBIE 3K3OMOJUCAXapUAbI, HE HMEIOLLNeE
YeTKMX BHELIHMX rpaHull. baxkrepuanbHble 3K30MMOJUCAXapUAbI y4acTBY-
10T B aare3uu (MPWIMMAHWKM K cybcTparaM), UX elle Ha3bIBAKOT [JIU-
KOKaJIMKCOM.

KpoMe Ttoro, uro 6aktepuHanbHblE 3K30MOJHCAXAPUIbl CHHTE3U-
pyloTcs GaKTepUsIMU MyTEM CEKPELIMM HMX KOMIIOHEHTOB, CYLIECTBY-
eT U Jpyroif MexaHusM MX 00pa3oBaHWsi — TMpH ACHCTBUU BHeEKJIeE-
TOYHBIX ()epMEHTOB Ha AMcaxapuibl. B pesynsrate 310ro obpasyiorcs
NeKCTpaHbl M JiesaHbl. Kancyna v ciu3b MpenoxpaHsioT 6aKTepun ot
MOBPEXIEeHU I, BBICBIXaHUS, TaK KaK OHU TUApPo¢UIbHBI U XOPOLLO
CBSI3bIBAIOT BOMY, MPEMSTCTBYIOT NEHCTBHIO 3aLUMTHBIX (hakTOpoB Mak-
poopraHuama U Gaktepuodaros.

XrytTuku ©OakTepuid ompelessitor UX MOABMXHOCTb. KryTHMKH
MpEACTABIAIT coOOM TOHKUE HUTHU, Oepyllue HAyaio OT LIMTOIAa3-
MaTUYeCKOil MeMOpaHbI; JyinHA UX OoJiblie, YeM JUIMHA KIEeTkU. Tol-
LIMHA XryTHkos 12—20 HM, aiMHa — 3—12 MkM. Yucio XryTMkos
y GaKTepHii paanmMyHbIX BUAOB BapbUpyeT OT OAHOro (MOHOTPHUX) Y XO-
JiepHOro BUOpHOHA IO OECATKA U COTEH XTYTUKOB, OTXOQALIMX IO IMe-
puMeTpy 6aktepun (MEPUTPHUX), ¥ KHUILEYHOM MaJIOYKU, MPOTess U Ip.

26



Puc.2.4. Kuuieunas nanouxa. BneKTpoHOrpaMMa.

| — xrytMku; 2 — BopcMHKM; 3 — F-munu ¢ ancopbupoBaHHBIMM cepHYECKHMH
Gakteprodaramu (npenapar B.C.TiopuHa).

JlohoTprXy MMEIOT My4YOK XIYTHKOB Ha OIHOM M3 KOHLIOB KJIET-
KW, aM(UTPUXK — IO OJHOMY XKIYTHKY MJH IyYyKY XKIYTHKOB Ha
MPOTHBOMOJIOXKHBIX KOHUAX KieTKH. KryTMKH NpUKperieHbl K LH-
TomnjasMaTtuyeckoil MeMmbpaHe M KJIETOYHOH CTEHKE CITelMalbHbIMH
nuckamu. Mo XuMuyeckoMy coCTaBy XTYTMKH COCTOST M3 Genka —
cnarejuinHa (ot aur. flagella — XxryTuk), obanaioulero aHTUreHHOM
crietiudpuyHocTbio. CyObefnHULBI (are/UIMHA 3aKpy4YeHbl B BUJIE CITH-
pann. XKryTuKr BBIABASIOT C MOMOLUBIO JNEKTPOHHON MHKPOCKOMHHM
rpenapaToB, HarbUIEHHbIX TSXEJNbIMU MeTajyiaMu (puc. 2.4), WIH B
CBE€TOBOM MHKPOCKOHG rnoclue OﬁpaGOTKH npenapa'ron CrieqHaJbHbI-
MU MerofiaMu (Harpumep, rocie cepeOpeHMs).

DOuMOPHUU U MUNTU — HUTEBUIHbIE 06pazoBaHus (cM. puc. 2.4),
6onee ToHkHe U Koporkue (3—20 um=0,3—10 MKM), yeM XTYTUKH.
DuMOpUM OTXOOAT OT MOBEPXHOCTH KJIETKM M COCTOAT M3 Oenka,
HasbiBaeMoro nuinHoM. Cpean (buMOpMil pasHOro THITa BBIIEJSIOT
¢umMOpUK, OTBETCTBEHHBIE 33 ANre3uio, T. e. MPUKpelUIeHHe Gakre-
puil K mopaxaemoil kierke (Haripumep, miiM | obiero tuma —
common pili); oumMOpHK, OTBETCTBEHHBIE 33 IMWUTAHHE, BOAHO-COJIE-
BO#H obmeH; nosioBble (F-nuau), WM KOHBIOrALMOHHBIE, nuiK. ITuau
o0lIero TUMa MHOrOYMCIEHHBI M JOCTUIAKOT HECKOJbKMX COTEH B
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OIHON kieTke. TepMUH «IIWIW» TIPUMEHsIeTcst yalle Uit o6o3Haye-
HUSA 0coObIX (PUMOpUIA — TIONOBBIX THIIEH, 00pa3yeMbIX TaK Ha3bl-
BAEMBIMH MYXCKUMH KIETKAMU-IOHOPAaMHU, COIEPXALUMHU TPAHCMUIC-
cusHble 1wasMunabl (F, R, Col); ux komnuectso 1—2 Ha wietky. Or-
JINYUTEIIBHOH OCOOEHHOCTBIO MOJIOBBIX MUJEH SIRISETCS B3aUMOXEA-
CTBHE C OCOOBIMU «MYXCKHUMU» cdepuyecKUMU GakTepuodarammu.

Cnopbl — cBoeobpasHasi ¢opMa MOKOSILLUXCS (UPMUKYTHBIX
6aKkTepuii, T.e€. 6aKTEPHil C rpaMIIOJOXHUTENbHBIM TUIIOM CTPOEHUS
KJIETOYHOH cTeHKHU. Criopsl 06pa3yloTcsi mpu HeGNaronpusITHBIX Yc-
JIOBUAX CYILUECTBOBAaHUA GaKTepUil, CONPOBOXAAIOILUMXCS BbICYILINBA-
HUEM, NeDULUTOM MUTATENbHBIX BellecTB M T. . [Ipu 3TOM BHYTpM
onHoi Gaxkrepun obpasyercst onHa criopa. [ToatoMy obpasoBaHue criop
Croco6CTBYET COXpaHEHUIO BUAA M HE SBISAETCS CHOCOG0OM pa3MHO-
XeHusd, Kak y rpubos. Criopoobpasyioiine aspobGHble GakTepuu, y
KOTOPbIX pa3Mep CIOpbl HE TPEBBILLIAET AWaMeTpa KJIETKH, Ha3bIBa-
10TCA GauuilaMu, a cropoodpasylue aHaspobHbIe GaKTepHH, y Ko-
TOPBIX pa3Mep Cropbl IPEBbIMIAET AUAMETP KJIETKHM U OHU TO3TOMY
NMPUHUMaIOT (POpMY BEPETEHA, HA3BIBAIOTCS KJIOCTPUAMSAMU (OT JjaT,
clostridium — BepeTeHO).

Tlpoliecc criopoo6pa3oBaHMst MPOXOAWUT PAA CTAAWI, B TEYEHHE
KOTOPbIX YacThb LIUTOIUIa3Mbl U XPOMOCOMa OTJENSIIOTCS, OKPYXasach
LMATOIUIa3MaTHYeCKOW MeMOpaHo¥i; obpa3yercsi rpocriopa, 3ateM ¢op-
MUpYETCsl MHOTOCJIONHAsA TUIOXO NMpoHULaeMas obonouka. Criopoo6-
pa30BaHHWE COINPOBOXINAETCS MHTEHCUMBHBIM MOTPEOJIEHHEM TMpoCIo-
poHi, a 3ateM dopMupyloLleiics 060J0YKOH Cropbl AWIMUKOJIWHOBOMA
KUCJIOTBI ¥ MOHOB Kajbuus. Ilocite ¢opMupoBaHHst BCeX CTPYKTYp
crniopa mNpUoOpeTaeT TEPMOYCTOWYUBOCTb, KOTOPYIO CBSI3BIBAIOT C
HaJIMYMEeM IHMUKONWHATa Kanbuud. CropoobOpasoBaHue, dopma M
PacIoJIoXeHUe CIop B KJeTKe (BEereTaTUBHOM) SIBJISIIOTCS BUAOBBIM
CBOiicTBOM 0akTepHii, 4TO MO3BOJSIET OTJIMYATb WX JIPYr OT JApyra.
®opMa criop MOXeT ObiTb OBaJbHOW, LUAPOBUXHOMW; PAacloNOXeHWe
B KJIETKE TEPMWHAJIbHOE — HAa KOHLE MajJoukd (BO3OYAUTENb CTOM-
OHsKa), cybTepMUHANbHOE — OJiMKe K KOHLY Majo4kyh (Bo3Oyaure-
Jn 6oTynM3Ma, ra3oBoil FaHrpeHbI) W LEHTpajbHOE (CHOMpesi3BeH-
Hasi Gauwiia).

Creundryeckne 371EMEHTbI CIOPHI, BKIJIOYAsi MHOTOCIONHYIO 000-
JIOYKY U IUITMKOJIWMHAT KadblUusi, oOYCIOBIUBAIOT €€ CBOMCTBA: OHA
OJITO MOXET COXpAHSTbCSl B MOYBE, HANpUMep BO3OYIUTENIH CHOUD-
CKOM f3Bbl U CTOJIOHSIKA — HECATKH JieT. B ONaronpusATHbIX YCIOBUSIX
OHHM [MpOpPacTalOT, MpOXOoAs TpU CTAAMU: AKTUBALIUIO, WHULIMALMIO,
BblpacTaHus. [Ipu 3TOM M3 omHOM criopbl ob6pasyercss oaHa 6akrepusl.
AKTUBALUSL — FOTOBHOCTb K MpopactaHuio. OHa ycKOpSIETCS TIPH TIpo-
rpeBaHUU Tipu TeMmreparype 60—80 °C. MHMuuWauus IpopacTaHUs
IUTUTCSL HECKOJIbKO MMHYT. BblpacTaHue Xxapakrepusyetcsi ObICTpbIM po-
CTOM, COTIPOBOXAAIOILIMMCS paspyluieHHeM 00OJOYKM CIOpbl ¥ BbI-
XOJIOM [pOpoOCTKA. )
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9 10 11 12
13 15 16

Puc.2.5. OcHoBHble ¢dopMbl GakTepHii.

I — cTaguioKOKKH; 2 — CTPeNnTOKOKKHM; 3 — capLiMHa;, 4 — TOHOKOKKH; 5 —
HEBMOKOKKM; 6 — Kancyna NMHeBMOKOKKOB; 7 — KopuHeGaktepun mudrepuu; § —
xioctpuinu;, 9 — Gaumnnel; 10 — subpuonbi; 11 — cnupunnsl; 12 — TpenoHemsl;
13 — 6oppenun; 14 — nentocnupsl; 15 — akTHHOMMUETH; 16 — pacnonoxeHue
XIYTHKOB: a — MOHOTpUXH, 6 — 5o¢oTpuxH, B — aMPUTPUXH, T — MEPUTPUXH.

®opmpl 6akTepuit. bakTepuu GBIBAIOT 1APOBUIHEIE, MMAJIOYKOBUL-
Hble, U3BUTHIE U BeTBALLUecs (puc. 2.5).

Kokku — 1apoBuiHble KIETKH, KOTOpble B 3aBUCUMOCTH OT B3a-
MMHOTO pacloJIOXEHUS JIeaaATcd Ha MHMKPOKOKKHU, IHUILUTOKOKKH,
CTPEITOKOKKM, TETPAKOKKH, capUMHbI, CTadUIOKOKKH. MHKpoKoK-
KM pacnonaraiotcsi B BHUIe OTHEJNBHBEIX KIETOK; JAMIUIOKOKKH, WIIH
MMapHbBIE KOKKH, — MapaMu (ITHEBMOKOKK, TOHOKOKK, MEHHUHTOKOKK),
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TaK Kak KJIEeTKU rocjie JeieHusi He pacxonsrtcsi. [THEBMOKokk (Bo3-
OynuTe/Nb MTHEBMOHWH) UMEET C [MPOTHUBOTONOXHBIX CTOPOH JaHLE-
TOBUAHYIO (OpMYy, a rOHOKOKK (BO3DYIUTENh FOHOpPEW) U MEHUHIO-
KOKK (BO30yAUTENb STMUAEMHYECKOr0 MEHHMHIHUTA) — (opMy Kodeii-
HBIX 3€peH, OOpaLIeHHbIX BOTHYTO MOBEPXHOCTbIO Ipyr K ApPYry.
CrpenTokoKKM (OT rpey. streptos — LIEMOYKa) — KIETKH OKPYIJIOi
WIN BBITSHYTON ¢hOpMBI, COCTABJISIIOLLINE LETOYKY BCIEINCTBUE LEJE-
HUS KIETOK B ONHOI TUIOCKOCTH M COXpPaHEHHUS CBSI3U MeXIY HUMHU
B Mecte jeneHust. CapUuHBl (OT JIaT. sarcina — CBSI3KA, TIOK) pacrio-
Jlaraiotcsi B BUJE rnakeToB U3 8 W 6ojiee KOKKOB, TaK KaK OHU 06-
pasyloTcs Mpu AeJeHUU KIETKU B TpeX B3aUMHO TeEpPNeHIUKYISpHbIX
obnactax. CtapunokokKH (0T rpey. staphyle — BUHOrpagHasi rpo3asb)
TMIPEACTABISAIOT COOON KOKKH, PACMONOXEHHBIE IpyraMu (Trpo3absi-
MH) B pe3yJabTaTe JeJ€HUS] B Pa3HbIX TUIOCKOCTSX.

ITajoykoBuIHBIE GaKTEPUM pa3nUyalOTCs MO pa3Mepam, (opMe
KOHLIOB KJIETKM M B3aUMHOMY PAcMoOJIOXEHUIO KieToK. IMHa Kie-
ToK BappupyeT oT | mo 8 Mkwm, tomummHa — ot 0,5 no 2 Mkm. Ila-
JIOYKU MOTYT OBITh MMpaBWIbHON (KUILUEYHAs! Majouka W Jp.) U He-
MpaBWIbHON (KOpHHEGAKTEPUW W Ip.) (HOPMbI, B TOM YKCJIE BETBS-
LMecs, HarnpuMep akTHHOMMLEThl. Hanbonee Menkue najoykoBuI-
Hble 6aKTepUM — PHUKKETCHH.

KoHIBI majjoyek MOryT ObITb Kak Obl 0Ope3aHHBIMH (CUOUpes3-
BEHHas 0alu/uia), 3aKpyDIeHHBIMU (KUILIEYHAasi Tajo4ykKa), 3a0CTpeH-
HbIMU (¢y300aKkTepuu) WIM B BWJE YTOJIIEHWS, U TOrjaa Majoyka
noxoxa Ha OynaBy (KOpHHeOakTepuu AUPTEpHH).

Crnerka W30orHyThble MaJOYKH Ha3biBalOT BUOpUMOHAMHU (Xojep-
HbIii BUOpHOH). BoJbLIMHCTBO MaJIOUKOBUIHBIX GakTEpui pacriona-
raeTcst GecriopsiioyHo, TaK KakK [ocie AejeHUs] KIETKH pacXomsiTcs.
Eciu rniociie AeleHUs1 KJIETKH OCTalOTCsl CBSI3aHHBIMU OOILMMU ¢hpar-
MEHTAMU KJIETOYHONW CTEHKHM W HE pAacXOIsTCcsl, OHW PAacIoNaralorcs
noa yrjioM Apyr K Apyry (kopuHebakrepuu nudrepuu), obpasyior
Uenouky (cubupesisBeHHas OalWiia).

U3Buthie opMbl — cripaeBUIHbIE GaKTEpUU, HATIPUMED CTIH-
P, WMEIOUIHE BUO LUTONMOPOOGPa3HO M3BUTHIX KieTok. K ma-
TOTEHHBIM CMUPWLIAM OTHOCHUTCSI BO3OYIUTENb CONOKY (DONE3HU YKY-
ca KpbiC), K MU3BUTbIM — KaMIUJIO0AKTEPbI, UMEIOLINE U3TUOBI, KaK
y Kpblla JieTsiiieil 4aiku; OJUM3KM K HUM W Takue 6aktepuu, Kak
CNUPOXETHI, UMEIOLUE Psif OTIMYUTEIbHBIX 0COOEHHOCTEA.

CrnupoxeTbl — TOHKWE, /JIMHHbIC, W3BUThbIe (CMUpPAICBUIHOM
dopMbl) GakTepuH, OTIMYAIOLLMECS OT CIHPHUI [MOABUXHOCTHIO,
O0YCJIOBNEHHOM «crubaTebHBIMU» MU3MEHEHUSIMH KJIeTOK. Crinpoxe-
Thl COCTOSIT W3 HapyXHoi MeMOpaHbl (KJIETOYHOW CTEHKH), OKpY-
KaoILEeN MPOTOIUIa3MAaTHYECKUA LMUIUHAP C 1LMTOIJIA3MAaTUYECKOM
MeMOpaHOH W aKCHaNbHOW HUTBIO (aKCHCTWIb). AKCHAIbHas HWTb
HaxoIWuTcsl MoJA HapyXHOil MeMOpaHoit M Kak Obl 3aKpyuyuBaeTcs
BOKpYI' TMpPOTOIUIa3MaTHYECKOro UMJIMHApPA CIIMPOXETHI, MpUIaBas ei
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BUHTOOOpa3Hy ¢opMy (TepBUYHBbIE 3aBUTKH CIIMPOXET). AKCHAIIb-
Hast HUTb COCTOMT U3 GUOPUIUT — aHAJIOroB XTYTHKOB Gakrepuii u
TIPEACTABAET cob6oi cOKpaTUTeNbHbIH 6enok dareuinH. OHM TIpu-
KpEIUIEHB! K KOHLIAM KJIETKM W HaIpaBJieHbl HaBCTpeYy APYr ApPYrY.
Hpyroit xoHeu ¢ubpu1 cBoboneH. Uucno u pacrionoxeHne Gub-
PWUI BapbUpylOT y pasHbix BUIOB. DUOPWILIBI y4yacTBYIOT B mepe-
IBUXEHUHM CIIMPOXET, MPHUAaBasi KIeTKaM BpalllaTeJIbHOe, CrHOareiib-
HOE Y TMoCTymnaresibHoe ABxeHue. [Ipyu 3ToM cnupoxeTsl 06pasyior
NMETAN, 3aBUTKH, U3TUObI, KOTOPBIC TMOJYYWIM Ha3BaHWE BTOPUYHBIX
3aBUTKOB. OHHU TUIOXO BOCTIPMHUMAIOT KpacuTend. O6BIYHO CITMpoXe-
Thl OKpaWIMBalOT no MeTony PomaHoBckoro—I'mm3bl wiau cepebpe-
HUeM. B XXMBOM BHAE MX MCCIEAYIOT C MOMOUIBIO ¢a30BO-KOHTpAcT-
HOU WJIM TEMHOMNOJBHON MHKPOCKOIHHU.

CnupoXeTsl MpeACTaBACHbl 3 poAaMH, MAaTOr€HHBIMU [UIS YEJNO-
Beka: Treponema, Borrelia, Leptospira. Cniupoxetsl pona Treponema
uMeT o 8—12 paBHOMEpHBIX MeJKHMX 3aBUTKOB. [laToreHHbIMM
npencraButensMu siBasitorest T. pallidum — Bo3bymutens cudunuca
u T. pertenue — BO3OYIUTENb TponMyecKoi GonesHu ¢pambesnn. Ume-
10TCs1 U canpo¢uTel — OOUTATENN MOJOCTH pra U Wiaa BomoeMoB. Criu-
poxeTbl poaa Borrelia 6oJsiee WIMHHBIE, UMEIOT MO 3—8 KPYIHBIX 3a-
BAUTKOB. K HHM OTHOCHUTCsI BO30OymIuTeNb BO3BpaTHoro tudga B.
recurrentis. Cnimpoxetsl poma Leptospira MMelOT HErnyooKWe W yac-
Tble 3aBUTKM — B BHUIE 3aKpy4eHHOW BepeBKH. KOHIIBI 3THX HUTE-
BUIHBIX CIIMPOXET W3OTHYTHI HAMOAOOHE KPIOYKOB C YTOJILEHHSMH
Ha KoHuax. O6pa3ys BTOpPWYHBbIE 3aBUTKH, OHU TPHOOPETAIOT BHI
o6ykB S unu C. [latoreHHslit nmpencraBuTeNb — L. interrogans v ap.
ITatoreHHsle JETOCIMPHI MOMANAIOT B OPraHU3M C BOAOW WJIM TH-
LIeH, NMpUBOASI K Pa3sBUTHIO KPOBOUINMUSIHUM M XenTtyxu. Camnpodut-
Hbl€ IpEJNCTABUTENIM OOMTAIOT B BOIE.

PukkeTcHuu — MeJKHEe TrpaMOTpHLIaTe/IbHblE TMATOYKOBHIHbBIE
6akrepun pasmepoM 0,35—1 MKM; oGJIMraTHbIe BHYTPUKIIETOUHbIE Ma-
pa3utel. OGUTAIOT B OpPraHW3Me WIEHUCTOHOIMX, KOTOpbIE SIBISIOTCS
WX X03sieBaMHU WM TNepeHocynkamMd. CBoe Ha3BaHWE PUKKETCHHU IO-
ayyunu B yectb X. T. PHkkeTca — aMepHMKaHCKOrO YYEHOro, BIEp-
Bble OITHCABILEr0 ONHOTO W3 BO30yAuTeNned (IATHUCTas NTHXOpAIKa
CKaJTucThIX TOp).

®opMa 1 pa3Mep PHUKKETCHIA MOTYT MEHSTBCS (KJIETKM HElpaBHJIb-
HO# ¢opMbl, HUTEBHAHBIE) B 3aBUCHMOCTH OT YCJIOBWi1 pocrta. Puk-
KEeTCHM, KaK W OOJBIUMHCTBO GaKTepWid, pasMHOXaloTcsi GMHApHBIM
neneHneM. CTpykTypa pUKKETCHI HE OTJIMYaeTCsi OT TaKOBOI IPaMoT-
puuatenbHbIX O6akTepuil. BoNbIIMHCTBO PUKKETCUI HE MOTYT pa3BH-
BaThbCSl BHE XXWBOW KJIETKU, OHM BBIPALMBAIOTCS B XENTOYHBIX Melll-
Kax KypuHOro 3MOpWOHA, MepexHBAIOLINX KYJbTYpax KJIETOK M TKa-
HSIX XHMBOTHOro. PUKKETCUU 06/1aai0T HE3aBUCUMbIM OT KJIETKH-XO-
35IMHA MeTaboJIM3MOM, OJHaKo, BO3MOXHO, OHU MOJY4aioT OT HETO
MaKpo3pruyeckne COEAMHEHUs Uil pa3MHOXeEHHs. B maskax W TKa-
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HSIX MX OKpalupaior mo Merony PomaHoBckoro—I'MM3bl wim mo
I1. ®. 3nponoBckoMy.

Y uesnoBeka PUKKETCUM BbI3bIBAIOT SMUACMHYECKUI ChIMHOW TU(
(Rickettsia prowazekii), kneweBoit pukkercnos (R. sibirica), auxopanxy
uyuyramyumm (R. tsutsugamushi), nsaTHHCTYIO nuxopanky CKaJucThbIX
rop (R. rickettsii) u mp.

XnaMWUANM, WU TFadbIIPOBUU, OTHOCATCA K OOGMMIaTHBIM BHYT-
PUKIIETOYHBIM KOKKOBMIHBIM IPAMOTPHIIATEIBHBIM OakTepusM. I'eHoM
XJIaMUIMH CONEPXHUT B 4 pa3a MeHblIe reHEeTUYECKOW MHpopMaluu,
yeM FeHOM KMUIEYHOH MaTO4YKW. XJIaMUAHWU Pa3MHOXAIOTCS TOJBKO
B XMBBIX KJIETKax: UX pacCMaTpUBaIOT KaK SHEPreTUYeCKUX IMapasu-
toB. [lo-BMAMMOMY, y XJIAaMUIHI OTCYTCTBYET CHCTEMAa pereHepaluu
ATO®. Bue xierok xyaMuauu uMmeror chepnueckyio dopmy (0,3 Mm),
SBJISISICh 3JIeMEHTapHBIMU TelbLiaMH. BHYTpU KJIETOK OHMW TpeBpalia-
I0TCSl B JeJIsIlIMecs PeTUKY/sIpHbIe Teblia, o6pa3yloTcsl UX CKOIUle-
HHSI-BKIIOYEeHHUsI. Y yeoBeKa XJIaMHUAWHW BbI3bIBAIOT TPAXOMY, OpPHH-
TO3 U Ip.

MukonnasMbl — MelKUe GakTepud, OKpPYXEHHbIE IIMTOILIA3~
Matuyeckoit MeMOpaHO# M He MMelolle KJIeTOYHOH creHKH. OHU oT-
HOCSITCAL K OTHENTy TeHepuKyToB, Kjaccy Mollicutes («MSATKOKOXHE»).
H3-33 OTCYTCTBHS KJIETOUYHON CTEHKM MUKOIUIA3Mbl OCMOTHYECKH 4YYB-
CTBUTEJIbHBI M MMEIOT pa3sHooOpasHylo ¢opMy: KOKKOBHIHYIO, HUTE-
BHIIHYIO, KOJGOBHIHYIO. DT (HOPMBI MOXHO paccMOTpeTb mpH aso-
BO-KOHTPACTHOM MHKPOCKOITMM YHUCTHIX KYJIBTYP MHKoIUiasM. Ha ror-
HOI MUTATeNbHOM cpefe MHUKOIUIa3Mbl O6Pa3yloT KOJIOHHUU, HATIOMHU-
HaoLIKe SHYHULY-Ta3YHbIO: HEMpO3payHasi LeHTpaIbHAs 4yacTb U MO-
rPyXeHHas B cpefy M IpocBeydBalollasi nepudepusi B BUAE Kpyra.

ITaroreHHbie MHUKOIUIA3MbI BBI3BIBAIOT XPOHWYECKUEe WHOEKIUH.
Mycoplasma pneumoniae siBasieTcs BO3OymuTeNeM 3a6osieBaHHA I10
TUIYy OCTpOi pecnupaTopHOoi HHGeKUUH. MukorasMbl MOIYT TO-
paxaTtb He TOJIbKO Jiofeil ¥ XMBOTHBIX, HO W pacreHus. JloctaTou-
HO WHMPOKO PACMpOCTpaHEeHbl W HEMAaTOreHHbIe INPEACTABUTENIH.

AKTUHOMMULIETH — BETBSLLMECS TpaMIIONOXUTEIbHbIE 6aKTe-
puu. Cpoe HassaHue (OT rped. actis — Jjyy, mykes — rpub) OHHM
MOJIyYHJIM B CBSI3H C BOBHUKHOBEHWEM B IMOPAaXEHHBIX TKaHsX ApY3-
rpaHy/l M3 TUIOTHO MepelUIETeHHbIX HUTEH B BUAE JIydel, OTXOHA-
L1X OT LEeHTpa W 3aKaHYMBAIOIMXCSI KOJIOOBHIHBIMYU YTONLLEHUAMU.
AKTHHOMMUETBI, KaK ¥ I'pybbI, 00pa3yioT MULEIUMH — HUTEBHAHbIE
nepervieTalomuecss Kietku (rugbi). OHU PopMupyloT cybCTpaTHbIN
MULETWR, TOABISIOIMNACA B pe3yJbTaTe BpacTaHUsi MUUENUs B IH-
TaTeJbHYIO Cpelly, W BO3LYLIHBIA, pacTyllMid Ha TMOBEPXHOCTH cCpe-
Ibl. AKTHHOMHUETBI MOTYT JIeNUTbCA MyTeM ¢dparMeHTaUMu MUUETHS
Ha MAIOYKOBHWIHbIE WU ChepuyecKue KIETKH, MOXOXHe Ha Majioy-
KOBHHbBIE M KOKKOBUIHbIE 6akTepui. Ha Bo3myLIHbIX Ipudax axTu-
HOMHLIETOB MOTYT OOpa3OBbIBATHCS CrOpbI, HEOOXOOMMbIE ISl pas-
MHOXeHHUs1. Crioppl aKTUHOMHULIETOB OGBIYHO HETEPMOCTOMKH.
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Ob6u1y10 (UIOTEHETHYECKYIO BETBb C aKTHHOMMLETAMM COCTABJS-
I0T TaK Ha3blBaeMble HOKApnuononobHble (HokapauodOpMHLBIE) aK-
THHOMULETEl — coBUpaTeibHast rpyrnra Majo4KOBHIHBIX, HEMPaBHIb-
Hoil ¢opMbl GakTepuif, OTHEJbHbIE TMPEACTABUTENN KOTOPHIX O6pa-
3yloT BerBsilidecsi ¢GopMbl. K HHUM OTHoCAT GakTepudH pOJOB:
Corynebacterium, Mycobacterium, Nocardia u ap. Hokapauonono6-
Hble AKTHHOMMLETHI OTHMYAIOTCS HAJIHMYHMEM B KJIETOYHON CTEHKe
caxapoB — apabuHO3bl, [AAKTO3bl, a TAKXE MUKOJOBBIX KUCAOT U
OONBIUMX KOJMYECTB XUPHBIX KUCIAOT. MUKOJIOBbIE KUCAOTHI U JiH-
MUIBI KJIIETOYHBIX CTEHOK OOYCHOBIMBAIOT KUCIOTOYCTOMYHUBOCTh BaK-
TEPHI, B YACTHOCTM NMATOreHHBIX MUKobGakTepuil. ITaToreHHsle aKTH-
HOMMIIETHI BBI3bIBAIOT AKTUHOMHKO3, HOKApAUN — HOKApIHO3, MU-
KobakTepun — TyGepKysne3, KOpuHeOaKTepun — IUPTEPUIO.

Canpodutuyeckne GopMbl aKTHHOMULIETOB U HOKapIMOMOMOGHBIX
aKTMHOMMUIIETOB ILMPOKO PaclpoCTpaHeHbl B TMOYBE, Y4acTBysl B Kpy-
roBOpOTE BEULIECTB B NMPHUPOAE, MHOTHE M3 HUX ABJSIOTCS TMPOAYLEH-
TaMHU aHTHUOHOTUKOB.

2.3. Mopdponorus rpuboB, 0co6eHHOCTH Knaccudpukaumum

I'pu6el (Fungi, Mycetes) — pasHopoIHast rpyrina 3yKapHOTHYECKUX
MUKpoopraHu3MmoB. ['pubel MUMelOT PO ¢ AAepHO 000J104KO, K-
TOIIa3My C OpraHe/laMM, LIMTOTUIa3MaTHYeckylo MeMOpaHy (Koro-
past coaepXut dochomunmuibl ¥ CTEPOJbl) U MOIIHYIO KJIETOYHYIO
CTEHKY, COCTOSIIYIO U3 [JIIOKAHA, LIEJIION03bl, XUTHHA, Oeska, yu-
nunoB ¥ Aap. I'pubbl cocToAT U3 UIMHHBIX TOHKUX HuTel (rud), crine-
Taolmxecs B IpubHULY, wiu Muuenuit. Iudbl HU3WUX rpuboB —
hUKOMULIETOB — He UMEIOT Teperopolok. Y BbICIIMX pUOOB — 3ymu-
UeToB — rudbl pasjiesieHbl NeperopoAkaMu; UX MHIUEAUA MHOTOKJIe-
TOYHBIHA.

I'pubLl pasMHOXAKOTCA CrOpaMU TIONOBBIM M OecrosibIM CIOCO-
OamH, a TaKXe BereTaTHBHBIM NMyTeM (MoYKoBaHUWe WU ¢parMeHTa-
ura rud). Ipubsl, pasMHoXaouUlMecs MOJOBBIM U GECTONBIM NMyTeM,
OTHOCATCSl K coBeplueHHbIM. HecoBepllieHHBIMU Ha3blBAIOT PHObI, ¥
KOTOpBIX OTCYTCTBYET WM ellle HE OIMMCAH TMONOBOI MYyTh pasMHo-
XeHua. Becrionioe pasMHoXeHUE OCYLUECTBISIETCA Yy rpUOOB ¢ MoMo-
WIBIO0 SHIOTEHHBIX CTOP, CO3PEBAIOIMX BHYTPU KDYIJION CTPYKTYpbl —
criopanrusi (puc. 2.6,a), U 3K30TeHHBIX CNOp — KOHHAW, dopMH-
pYIOlKXc Ha KOHYMKAX rutogoHocsawmx rug (puc. 2.6,6,8).

Ipubel MoXHO pa3fenuTh Ha 7 KIaccoB: XHTPUAMOMMUILETHI,
rHpOXUTPUANOMULUETH, OOMMULUETBI, 3UTOMHIETHI, ac-
KOMHLIETH, Gasuauomuuernl, gedtepomuuersl. Cpenu
(PHKOMHUETOR pPA3NHUYAIOT: XUTPUIAMOMHULETBI, WM BOIHbBIE PUGHI,
BellyliMe canpodHTHYecKUit obpa3 XU3HU WM Topaxalollie BOomo-
pociy; rudoXUTPUIMOMHLETHI, UMEIOLIHE CXOACTBO C XUTPUAMOMH-
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Crnopaurnit

CriopanTHeHOCET]

Puc.2.6. ®opmbl criopoobpasoBanus y rpuGoB Mucor (), Aspergillus (6),
Penicillium (B).

LeTaAMU U OOMHUIIETAMHU; OOMMIETHl — MAPa3HThl BBICIIMX pacTeHUI
M BOIsIHbIE ITECEHU; 3UTOMMLIETHl BKIIIOYAIOT MpEACTaBUTENE pona
Mucor, pacnpocTpaHeHHbIX B MMOYBE U BO3AYXE M CMOCOOHBIX (Ha-
npumep, rpubsl pora Mucor) BhI3BIBATD MYKOPDOMHKO3 JIETKUX, IO-
JIOBHOTO Mo3ra M Ipyrux opraHos. IIpu GecrnionoM pa3sMHOXEHUM Ha
TUtofloHocslLeH rude-cnopaHrieHocle odpasyeTcss CMOPAHTHii — Lia-
pPOBUAHOE yToNlieHUE ¢ O00ONOYKOi, comepxkalliee MHOTOYHUCIEHHbIE
crniopsl (crmopaHruocnopsl). [TonoBoe pasMHoXeHHE (0OTaMus) y 3u-
FOMMIIETOB OCYUIECTBNSIIOTCS NyTeM 06pa30BaHHMS 3UTOCMOp, WU
oocrop.

JymuueTsl NMpeCTaRICHbl aCKOMULIETAMU M GasuaHoMMLIETAMH (CO-
BepleHHbIE TpHOBI), a Takxe IeiTepoMHUIeTAMH (HECOBEpLIECHHbIE
rpUOBI). ACKOMHUIIETBI (MM cymyaTbie rpHOBI) OOBEAMHSIIOT TpyMImy
rpu6oB, UMEIOILUX CENTHPOBAHHBIN MHUIETHI W OTIHYAIOILIMXCS CIIO-
COBHOCTBIO K MOJIOBOMY pasMHOXeHHI0. CBoe Ha3paHHe acCKOMHIE-
Thl MOJNYYHJIK OT OCHOBHOIO OpraHa IUIOMOHOLIEHUS — CYMKH, WJIH
acka, cojepxauiero 4 wWix 8 ramoMgHeIX MONOBBIX CIOp (ackocmop).
K ackoMHueTaM OTHOCSTCS MpeAcTaBUTedH podoB Aspergillus,
Penicillium u np., oTnuuawipecs ocobeHHOCTIMU (POPMHPOBaHUS
TUionoHocAIMX rHd. Y Aspergillus (JleeqHast riecedb) Ha KOHLAX TUIO-
JOHOCALIMX THP-KOHUIHEHOCIIEB MUMEIOTCA YTONEHHS — CTEpPUIMBI,
Ha KOTOpbIX 00pa3yloTcs 1IEMOYKH cnop — KOHMAWM. Hekotoprie BHAbI
acneprwul MOTYT BbI3BIBATb ACHEPrwIne3bl U a(IaTOKCHKO3bI.

[TnonoHocawas ruga y rpubos poxa Penicillium (kucreBuk) Ha-
MOMHMHAET KUCTOYKY, TaK KaK U3 Hee (Ha KOHMIMeHocle) obpasy-
IOTCAl YTONILUEHHS, Pa3BETRIAIOUINECS HA Gollee MeJTKHEe CTPYKTYpbl —
CTepUTMBI, HA KOTOPbIX HAXOAATCA LEMOYKU KOHUAMiL. ITeHHumMimnn-
JIbI MOTYT BbI3biBaTh 3a0omeBaHUs (MEHULIWIJIMHO3bI). MHOTHe BUABI
ACKOMHILIETOB ABJIAIOTCS NMPONYLIEHTaMH aHTHOMOTHKOB.

34



IIpencraButensiMH acCKOMHLIETOB SABJISIOT-
cfl U APOXXH — ONHOKJIETOUHLIE IpUOLI,
yTPaTUBLUHE CHOCOGHOCTh K OOpa3oBaHUIO
UCTHHHOTO MHLeaus. JpoXXu HMeloT
OBAIBHYIO ¢(OpMy KIETOK, AUAMETP KOTO-
pbIx 3—15 MkM. OHU pa3MHOXalOTCH TI0Y-

KOBaHWeM, OMHAPHBLIM AENeHUEM (IensiTcst Q

Ha IOBe paBHbIe KIETKH) WJIH IOJOBBIM C?

MyTeM ¢ 0Opa3oBaHHEM acKocrop. JApoxoku

UCTIOJIb3YIOT B OMOTEXHOJNOrMYECKUX Ipo-

ueccax. 3a6o/1eBaHHS, BbI3bIBAEMBIE HEKOTO-

pPbIMH BHIAMU APOXXKeil, MOJYYWIH Ha3Ba-

HUE APONOKEBBIX MMK030B. K ackoMuleTam

OTHOCUTCA U BO3OYIMUTENb 3protusMa, Wi Puc.2.7. TceBroMuuenuii
criopbiHbM (Claviceps purpurea), mapasuTH- rpuba poma Candida.
pYIOLUIMIA Ha 3akax.

Ba3sugHOMHLETEl — UUIAMOYHBIE TPUOBI C CENTHPOBAHHBIM MH-
LEJTHEM.

HeittepomuLieTel — HecoseplueHHble rpubnl (Fungi imperfecti) —
SIBJISIIOTCSL YCAOBHBIM KJ1acCOM IpuboOB, 0ObeAUHAIOMIMM TPHOBI C cell-
THPOBAHHBIM MHUUEIHEM, HE UMEIOL[HUX IMOJIOBOro pasMHOXeHHUs1. OHU
Pa3sMHOXAlOTCA TOJbKO GECMONbIM MyTeM, obpa3yst KOHMIHU.

K HecosepuieHHbIM rpubaM oTHocsATcs rpudbl pona Candida, mo-
paxarollMe KOXY, CJIM3UCTble 0OOJOYKH U BHYTPEHHHE OpraHbl (KaH-
1va03). OHK KUMeloT oBalbHYIO dopMy (puc. 2.7), IHaMeTp 2—5 MKM;
nenarcs mouykoBaHWeM (6JacTocIophl), oOpas3yloT ICeBIOMMUERNH
(ITOYKyIOIIHECA KJIETKH M3 POCTKOBOH TpPYyOOUKHM BBITATMBAIOTCS B
HHTh), Ha KOHUAX KOTOPOTO HAXONSITCSl XJIaMMIOCMOpPBI. DTU TpUOHI
Ha3BIBAIOT JPOXXENomo6HbIMU. MCTHHHBIE NPOXOKU (ACKOMHULIETHI)
06pa3yloT acKOCIOpbl, HE UMEIOT IMCEBIOMULEIUA M XJIaMHIOCHOP.

IMopasnsiouiee 60bIIKHCTBO TPHOOB, BbI3BIBAIOLIMX 3a00/€BaHHUA
y denoBeka (MHKO3bI), OTHOCATCA K HECOBEPLICHHBIM FpHGam.

2.4. Mopdonorus npocTrenwux, 0co6eHHOCTU
Knaccudpukauum

IMpocteiflune — 3yKapHOTUYECKUE OMHOKIETOUHBIE MHKPOOpraHH3-
MBI, COCTaBJSIIOIIME MOALApcTBO Protozoa wLapcTBa XHBOTHBIX
(Animalia). Tlpocreifiine BKIIOYAIOT 7 TUIIOB, U3 KOTOPBHIX TPU THIMA
(Sarcomastigophora, Apicomplexa, Ciliophora) UMeIOT NpeacTaBUTE-
Jiel, BbI3bIBalOUIMX 3aboneBaHUA y uesoBeka. Pa3Mepsl mpocteiinnx
KosebmoTtcst B cpenHeM oT 5 no 30 MkM.

CHapyxu mpocTeilliue OKpyXeHbl MeMOpaHOW (MeNMKyIoH) —
aHaJIOrOM LUTOIUIa3MaTHYECKOH MEMOpaHBl KJIETOK XHBOTHBIX. He-
KOTOpble IMpocTeilune uMeloT onopHbie ¢ubpusuisl. Hutonnasma u
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Puc.2.8. [pocreiitine — Bo3GyauTenn GonesHeil yenopeka.

a — neilIMaHMA; 6 — TpUXOMOHaa; B — OU3cHTepHiiHas aMeba; r — Tokconjas-
Ma; I — MNa3MOIWii MandpHH B 3PHTPOLIMTE.

AP0 COOTBETCTBYIOT MO CTPOEHUIO 3YKAPUOTHYECKUM KIETKaM: L(U-
TOIJIa3Ma COCTOUT M3 3HAOIIA3MATUYECKOro PEeTHKYTyMa, MUTOXOH-
IpHii, JTU30COM, MHOTOYHCIEHHBIX PUOOCOM M Ap.; SINPO UMEET sii-
pBILIKO W silepHYylo oGonouky. [lepeasuraiorcs mpocreiiliye nocpen-
CTBOM XIYTHKOB, pECHMYEK H IyTeM oOpa30oBaHUS [CEBHOMOIUM.
IMpocTeiiline MOryT MUTAThCH B pesyiapTate ¢arouurtosa MiIM obpa-
30BaHHA OCOBBIX CTpYKTYp. MHOrue npocreifiive npu Heomaronpu-
ATHBIX YCMOBHUSIX 0OpasyioT LIUCTbI — MOKOSILIUECS CTANMH, YCTOM-
yuBble K H3MEHEHHIO TeMINepaTypbl, BIaxHocTd U Ap. [lpocteiiuune
okpatuupaiores mo PomaHoBckoMy—TIuM3e (siipo — kpacHoro, LH-
TOTUIa3Ma — CHHEro LiBeTa).

Tun Sarcomastigophora. ITonTun Mastigophora (xryruko-
HOCLIBI) BKIIOYAET CJIeAYIOLIMX MATOreHHBIX MpeJcTaBuTeNe: TpH-
naHocoMy — Bo30yautensi adpUKaHCKOTO TPUMAHOCOMO3a (COHHas
6oJe3Hp); neifluMaHuM — BO30ymMTeNeH KOXHOW M BHCLEpAIbHOM
dopM neilIMAHHO30B; TPUXOMOHAIBI, MepefalouiMecs MONIOBbIM My-
TeM M MapasHTHPYIOLIHME B TOJCTON KHIIKE 4eloBeKa; JAMOIHIO —
BO30yauTeNnss nAMONIHO3a. DTH NMpocTeifliine XapakTepH3yloTcs Halu-
YUeM XIYTHMKOB. ONMH — Yy JediuMaHHit (pHc. 2.8,a), yeTbIpe CBO-
GOIHBIX XIyTMKa M KOpoTKasi YHAyTHpylouas MeMOpaHa — y TpH-
xoMoHan (puc. 2.8,6).

K moaruny Sarcodina (capkomoBble) OTHOCHUTCA TU3CH-
TepHifHass ame6a (puc. 2.8,8) — Bo3GyNUTENh aMeOHOI NU3CHTEPUH
yestoBeka. Mopdonornyecky cxofHa ¢ Heil HeraToreHHasl KHMLLIEYHast
aMe0a. BTU MpocTeiflue NepeaBUraoTcs nNyreM obpa3oBaHHS TCEB-
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nonoauit. TluraTenbHble BelECTBAa 3aXBaThIBAIOTCA M IOrPyXaloTCs B
uMromiasmy Kietok. IlosnoBoii MmyTe pasMHOXEHHs y aMe6 OTCYTCTBYeT.
Ipu He6MaronpUsATHBIX YCIOBUSX OHHM O6pa3yioOT LMCTY.

Tun Apicomplexa. B knacce Sporozoa (cmopoBHMKM) ma-
TOPeHHBIMH TMPEICTABUTENSIMUA SIRISIIOTCS BO3GYIMTE/IM TOKCOIUIa3MO3a
(puc. 2.8, r), KOKLMIMO3a, capKoLpcTo3a U Mansapuu (puc. 2.8, n).
XKu3HEHHBI LMKT BO3GYAUTENCH MATAPUM XapaKTepU3yeTCsl Yepeo-
BaH{EM T0JIOBOTO Pa3MHOXEHHUs (B opraHuaMe KomapoB Anopheles)
1 Gecrionioro (B KJIETKAaX TKaHEil M 3PUTPOLMTAX YeJIoBeKa OHM pas-
MHOXAIOTCSl MYTEM MHOXECTBEHHOTO HeNeHus1). TOKCOoIuIasMbel UMEIOT
dopmy nosnynyHHid. TOKCOIUIa3MO30M YEJIOBEK 3apaxaeTcsi OT XKUBOT-
HbIX. ToxcomnasMbl MOTYT TepenaBaThbCsi Yepes IUIALIEHTY M TTopaXarb
LUEHTPaJIbHYI0O HEPBHYIO CHCTEMY W IJla3a Iurofa.

Tun Ciliophora. ITaroreHHslii npexcrasutens — Bo3Gynutenb 6a-
JIAHTHAMA3a — ITOpaXaeT TOJICThI KMILEYHUK yesioBeKa. bamaHTuanu
MMEIOT MHOTOYHMCIEHHBIE PECHHYKH U IO3TOMY TOJBHIKHBI.

2.5. Mopdonorus BupycoB, ocob6eHHOCTH Knaccudukaumum

Bupycsl oTHocsIT K LapctBy Vira. 3to Mejbyaiiliide MHUKpPOOPraHu3-
MBbi, HE UMEIOLIME KIIETOYHOTO CTPOEHMSI, GEJIOKCHHTE3UPYIOILEH CH-
CTEMBI, COIEPXALIME TOJIbKO OOMH TUI HYyKJIeHHOBOii kuciothl (JIHK
win PHK). OHu oTnnyaiorcss oco6biM pa3o6uieHHbIM (IUCHIOHKTUB-~
HbIM) CIIOCOOOM pa3MHOXEHHMsS (PEerpOAYKLIMH): B KJIETKE OTAEIbHO
CUHTE3UPYIOTC HYKJIEMHOBbIE KUCJIOTBI BUPYCOB U MX OeNIKH M 3a-
TEM MPOUCXOOUT MX cOOpKa B BUPYCHbIE YacTHLbl. BUpyChl, SABISIACH
OGJIMFaTHBIMU BHYTPHUKJIETOYHBIMU TNapa3uTaMH, Pa3sMHOXAIOTCS B
uuTorviasme MM siape Kierki. ChopMHUpoOBaHHAS BHpPYCHasl YacTHLIA
Ha3bIBaeTcs BUpHOHOM (puc. 2.9).

Mopdosortio U CTpyKTypy BMPYCOB HM3Y4YalOT C NMOMOLUBIO 3JIEK-
TPOHHOrO MHMKPOCKOIA, TaK KaK MX pa3sMepbl MaJIbl U CPaBHUMBI C
TOJILLKMHOI 06onouku 6aktepuit. @opMa BUPHOHOB MOXET ObITh pa3-
anyHoit (puc. 2.10): najouykoBHaHO# (BHUpyc TabayHOii MO3auKH), my-
JnesuaHoi (BUpYyc GeuieHcTBa), chepuyeckoi (BUpychl NMOIHOMMENTHU-
ta, BUY), B BUae cnepmaTtozonga (MHorue Gakrepuodaru).

Pa3Mepbl BHPYCOB OIpeesiOT C NMOMOLIbIO 3JIEKTPOHHON MHK-
POCKONUH, METONOM YNbTpadUIbTPALMM Yepe3 (UIBTPHI C U3BECT-
HbIM [MAMETPOM MOp, METONOM YJIbTPALEeHTPUPYrupoBaHUs. ONHUM
U3 CAMBIX MEJKHUX BUPYCOB SIBJISIETCS BHPYC IOJMOMMENHTA (OKOJIO
20 um), Haubonee KpynHoIM — HATypanbHOil ocnbl (okoyso 350 HM).

Bupycel MMEIOT YHMKaJIbHBI# F€HOM, TaK KakK coaepxar Jaubo
IHK, iu6o PHK. IMostomy paznuyaior JHK-conepxauiue ¥ PHK-
conepxawue BUpYcHl (Tabi. 2.1). OHM OObIYHO TarUIOUAHDI, T.€. UMe-
10T OOMH Habop reHoB. [eHOM BHMpYCOB TMpeACTaBRJIEH Pa3TUYHBIMU
BHOAMH HYKNEUHOBBIX KHUCJIOT: ABYHUTYATBIMM, OJHOHUTYATBIMHM,
JIMHEHHBIMU, KONbLIEBHIMH, (parMeHTHpoBaHHbIMU. Cpenu PHK-
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Kanenpcocrommit  Puc.2.9. CrpoeHHe BUpHOHA
W3 KATICOMEPOB (xancoMepHoro). Cynepkan-
Hyxnenwosast CHI Y HEKOTOpbIX BHPYCOB
KncnoTa OTCYTCTBYeT (CXeMa).

Cynepkancun

®
@)

i1 12 13 14 15

Puc.2.10. ®opMbl BHPHOHOB.

| — BHpyC ocnbl; 2 — BHpYC Fepneca; 3 — aleHOBHpYC; 4 — MnanoBaBHpyc; 5 —

renagHaBUpyc; 6 — napaMHKCOBMpYC; 7 — BMpyc rpunna; 8 — xopoHaBupyc; 9 —

apeHaBupyc; 10 — perpoBupyc; 11 — peoBupyc; 12 — nukopHasupyc; 13 — BHpYyc
GeweHcrBa; 14 — ToraBupyc, duiaBuBupyc; 15 — OyHbsBHpYC.



Ta6nuua 2.1. Knaccnpuxauss ¥ HeKoropble CBOHCTBA OCHOBHBLIX BHPYCOB

Cewmeitcrso Hanuyne | Pasmep Tunosbie
BHpYCOB cynep- | BupHoHa NpeACTaBUTENN
KarncHia

JTHK-conepxaume BHpychl

AZIEHOBHpYCHI - 70—90 | AneHoBMpychl YenoBeKa

l'enagHapupycol + 45-50 Bupyc renatuta B

TepniecBupychl + 200 Bupychl npocroro reprneca, LMTOME-
FTJIMK U Jp.

[ManoBaBupychl - 4555 Bupychl ManunaioMel, MOMHOMBI

[MapBoBHpyCHl - 18—26 | AneHoaccollMHpPOBaHHBII BHpYC

[MoxcBupycH + 130240 | Bupychl OCHOBaKkLHHBI, HATypalb-
HOM OCIHI

PHK-copepxalane BHpychl

ApEHaBHpPYCHI + 50—300 | Bupycw Jlacca, Mauyno

ByHbsIBUpYCHI + 90—100 | Bupychl JHXOpamKy C TNOYe4YHbIM
CHHAPOMOM

Kannuusupycot - 2030 Kanuuusupych 4enoseka

KopoHapupych + 80—130 | KopoHaBupychl uenoBeka

OpTOMHKCOBHpPYCHI + 80—120 | Bupycnl rpumnmna

TapaMHKcoOBHpYCHI + 150—300 | Bupycnl KkopH, mapoTHTa, mNapa-
TPHUIINA, PECIKPATOPHO-CHHLIM-
THaNbHBII

[TukopHaBHpycChHl - 2030 Bupycs: monuomuenura, ECHO,
Kokcaku, renatuta A

PabaoBupychl + 70—175 | Bupyc GeuieHcTBa

PeoBupychl - 60—80 | PeoBHpychl, pOTaBHpYCHI

PerpoBupychl + 80—100 | Bupychl neilko3a 4enoBeKa, HMMY-
HofeDHLIMTA YenoBeKa

ToraBupychl + 30—-90 Bupycbt CHHAGHC, TIOIMAAMHBIX H-
nedanuros

®nasuBnpychl + 30—90 | Bupyc xneuieBoro M SIOHCKOTO 3H-

HeGalIMTOB, ACHTE, XENTOH JINXO-
Pajiku, KpacHYXH

COolepXall{UX BUPYCOB Pa3jIMYalOT BUPYCHI C MOJIOXHUTENbHBIM (TLIIOC-
uute PHK) renomom. ITmoc-wute PHK 31X BHpYCOB BBHIMOJHSAET
HacneacTBeHHYIO GyHkuMIO U ¢yHkumnio MHdopmaimoHHoit PHK
(uPHK). Umetorcsa takke PHK-coaepxatiine BUpYchl ¢ OTpULIATED-
HbiM (MuHyc-HuTh PHK) reHomom. Munyc-uute PHK atux Bupy-
COB BBINOJIHAET TOJNBKO HACNEACTBEHHYIO (PyHKIIMIO.

I'eHoM BHpYCOB CMOCOGEH BKJIIOYATHCS B COCTAB FEHETHYECKOTO
anrnaparta KJIeTKM B BUIE NpPOBUpYcCA, MPOSBIAA ceOsl FeHeTHYECKHM
napa3uToM Knetkd. HykierHoBble KMCIOTBI HEKOTOPHIX BUPYCOB (BH-
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PYCHI reprieca U Jp.) MOIYT HaxoXMThCA B LIMTOIIa3Me UHGULHUPO-
BaHHBIX KJIETOK, HarlOMHUHAsl IUIa3MUIBI.

PaannyaloT npocTo YCTPOEHHBIE (HanpuMep, BUPYC MOJIHOMHE-
JIUTa) U CJIOXHO YCTpPOeHHbIe (HarnpuUMep, BUPYCHl TPHIMA, KOPH)
BUpPYCBI. ¥ TIPOCTO YCTPOEHHBIX BUPYCOB HYKJIEMHOBAsI KUCJIOTA CBsl-
3aHa ¢ GesKoBOIT 060JIOUKON, Ha3bIBAEMOi KarcuaoM (OT jiaT. capsa —
¢bymnsp). Kancum cocToUT M3 MOBTOPSIIOIIMXCS MODPGONOTHYECKHUX
cyobenuHUL — KarncoMepoB. HykienHoBast Kxy¥ciora M Karicul, B3a-
HMMOECTBY ApYr ¢ ApYroM, obpasyloT HykjieoKarncua. Y CIOXHO
YCTPOEHHBIX BHPYCOB KAariCHJ OKPYXEH IOIMOJHUTEIbHOM JIKIIONpPO-
TeHIHOI 000NIouKOoit — cynepKancuiaoM (IIpOU3BOAHOE MEMOPAHHBIX
CTPYKTYP KJIETKM-XO35IMHa), UMeloweil «umnbi». Uit BUPUOHOB Xa-
pakTepeH CNUpanbHbIil, KYOMYECKHH M CIOXHBIH TUN CHMMETPUH
Kancuaa. CnupaibHbIil THIT CHMMETPUH OBYCIOBJIEH BHUHTOOGPA3HOM
CTpYKTYpoii HyKJIeoKaricuaa, Kybuuyeckuid TUI cMMMeTpuu — obpa-
30BaHHEM HM3OMETPUYECKH TOJIOTO TeNia M3 Karcuia, colepXallero
BUPYCHYIO HYKJIEMHOBYIO KHUCJIOTY.

Kancun u cynepkancui 3aliMLIAIOT BUPHOHBI OT BJIMSIHUSI OKpY-
Xarolreit cpedbl, oOycNOBIMBAIOT M3OUpaTEIbHOE B3aUMOJECTBUE
(amcopbUMI0O) ¢ KIeTKaMH, ONpENeNsioT aHTUTeHHbIE U UMMYHOIEeH-
Hble CBOiCTBA BUPUOHOB. BHYTpeHHHE CTPYKTYpbl BUPYCOB Ha3biBa-
I0TCSl cepIdLieBUHOM.

B BUpYCONOrMH HCIIONB3YIOT CeNYIOUIMe TAKCOHOMUYECKUE KaTte-
ropum: cemeiicTeo (Ha3saHMe OKaH4YMBaeTcs Ha viridae), nmomceMeii-
cTBo (Ha3BaHMe OKaHYMBAETCHA Ha virinae), pol (Ha3BaHME OKaH4YM-
BaeTcsl Ha virus).

OmHaKo Ha3BaHUA pOAOB U OCOBEHHO IoAceMeicTB chopMyau-
POBAHLI HE IS BceX BUpYcoB. Bua Bupyca GMHOMHHANBHOrO Ha3pa-
HHUA, KaK y Oakrepuii, He MOJY4YuI.

B ocHoBy KnaccuduKauuu BUPYCOB MOJIOXKEHBI ClENYIOIIME KaTe-
FrOpHH:
® Ttun HykienHosoit kucnotel (JIHK wiu PHK), ee crpykrypa, Ko-
JndecTBO HUTEil (ofHa WM ABe), 0COGEHHOCTH BOCIPOM3BOJACTBA
BUPYCHOTO TeHOMa;
pasmep ¥ Mopdoiorusi BUpMOHOB, KOJUYECTBO KAriCOMEPOB M THII
CUMMETPHH;

HaJiuuue cyrnepKarcuia;

YYBCTBUTEJILHOCTh K 3(UpPY U HE30KCHUXONATY;
MECTO pa3MHOXEHHUs B KIETKE;

aHTUTeHHbIE CBOWCTBA M TIp.

Bupychl nMopaxaloT Mo3BOHOYHBIX U GECNO3BOHOYHBIX XHBOTHBDIX,
a Takke pacTeHus U Gaktepuu. SBnsIICE OCHOBHBIMM BO30OYXUTENS-
MU HHGEKLIHOHHBIX 3a60MeBaHuil YesoBeKa, BUPYChI TaKkkKe Y4acTBYIOT
B Tpoleccax KaHLEporeHe3a, MOTYT MNepeJaBaThCsl PalIMYHBIMH My-
TAMH, B TOM 4YMCIE vepe3 IulaleHTy (BMUpYC KPacHyXH, LUTOMera-
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JIOBUPYC M 1p.), opaxasi o] YeioBeka. OHU MOIYT NMPUBOIAMTHL K
MOCTUH(EKUMOHHBIM OCJIOXHEHHSIM — Da3BUTHIO MHOKAPAMTOB, MaH-
KpeaTUToB, UMMyHOnebHULUTOB U Ip.

KpoMe 0o6bIYHBIX BUPYCOB, M3BECTHBI M TAK HAa3bIBAeMble HEKa-
HOHHYECKHE BUPYChl — MPUOHB — OesiKoBble HHPEKLIMOHHBIE Ya-
CTHLbI, SBJSIIOILMECS] areHTaMd OeJIKOBOM NpUpoOAbI, UMEIOILME BHL
¢ubpunn pasmepoMm 10—20x100—200 HM. IIpuoHBI, No-BHUAMMOMY,
SIBJIAIOTCS ONHOBPEMEHHO HHIYKTOPaMH H TIPOAYKTAMM aBTOHOMHO-
ro reHa deioBeKa WM XHUBOTHOTO M BbI3bIBAIOT Y HMX 3HUedanona-
THH B yCJIOBUSIX MeJUIEHHON BUPYCHOH MH(pexuun (6oseann Kpeirir-
denpara—Skoba, Kypy ¥ ap.).

HpyruMu HeoGbIYHBIMM areHTaMH, GAM3KMMH K BUpycaMm, SIBJIsI-
I0TCS BUPOMIBl — HEGONbIUME MOJNEKYNBl KOJbLEBOMH, CynepCnu-
panu3zoBaHHoit PHK, He comepxamue Genka, BbI3biBalOLHe 3a60-
JIEBAHUS Y pacTeHHil.

Fnasa 3

®U3NoNnorma MMKPOOPrAHU3MOB

®U3HONOTHST MUKPOOPTAHU3MOB U3YYaeT XU3HENESTENbHOCTh MUKPOG-
HBIX KJIETOK, TIPOLECChl UX MUTAHMSI, ABIXaHMsI, POCTa, pa3MHOXe-
HUSI, 3aKOHOMEPHOCTH B3aMMOIEHUCTBUSI C OKpYXalouleil cpemoii.

IpegMeToM H3y4eHUS] MEeQUUUHCKOH MHKPOGHONOTHM SIBISETCS
$bu3MoIOr1g NaTOreHHbIX M YCIOBHO-MATOTEHHBIX MHUKPOOPraHM3MOB,
CNOCOOHBIX BbI3BIBATh 3a6osieBaHUA venoBeKa. BoisicHeHHe dusmono-
MU 3THX MHMKPOOPTraHW3MOB BaXHO JUISi HOCTAHOBKH MMKpOGHOJIO-
THYEeCKOro AMarHosa, MOHMMAaHHUs TMAaToreHe3a, MPOBENCHUS JIEUEHHS
U TipodunakTMKU MHbEKIHOHHBIX 3a00JeBaHU, peryasuMd B3aHMO-
OTHOLLIEHUIt YEJIOBEKA C OKpYXalolei cpepoid U T.A.

3.1. Xumuueckum cocras b6akrepus

B coctas MUKpPOOpPraHM3MoOB BXOIOAT BoJa, GeJKH, HYKJICHHOBbIE
KHUCJIOTBI, YIJIEBOIbl, JIMITMAbI, MUHEPAIbHbIE BELUIECTBA.

Boga — OCHOBHOII KOMIIOHEHT GaKTepHaNbHON KIETKH, COCTaB-
nsiiowuii okoio 80 % ee maccel. OHa HaxoguTcs B CBOGOIHOM WU
CBSI3aHHOM COCTOSTHMM CO CTPYKTYPHbIMM 3JIEMEHTaAMH KJeTKM. B cro-
pax KosauyecTBo Boabl ymeHbuiaercss no 18—20 %. Bona sBasiercs
pacTBoputesieM IS MHOTHX BELIECTB, a TAKXe BbIMOJHAECT MEXaHHU-
YECKYI0 posib B obecrieueHuu Typropa. Ilpu rurasmosiMse — rotepe
KJETKOH BOOBI B FMITEPTOHUYECKOM pacTBOpe — TMPOUCXOIUT OTCIO-
€HHE MpOTOmNasMbl OT KAETOYHON 060/j04YKH. YIaleHHE BOIBI M3

41



KJIETKH, BBICYLIMBaHWE NMPHOCTAHABIMUBAIOT MPOLECCHl MeTaboIM3Ma.
BoJIbILIMHCTBO MHUKPOOPraHW3MOB XOPOLUO MEPEHOCSIT BLICYILIMBAHHE.
Ilpu HemocTaTKe BOAB!I MHKPOOPraHM3MbI HE pa3MHOXaloTcs. Beicy-
LLIMBAHWE B BAKYYME€ U3 3aMOPOXEHHOIO COCTOSIHUSI (JIMO(UIIH3ALHS)
MpeKpalaeT pasMHOXEHHE U CHOCOOCTBYET UIMTEIbHOMY COXpaHe-
HHUIO MUKPOGHBIX ocobeii.

Benku (40—80 % cyxoii Macchi) OMNpeNensOT BaxHeiiuue 6Ho-
JIOTHYeCKHe CBOMcTBa GaKTepuil M COCTOAT OOBIMHO U3 codeTaHHi
20 aMHHOKHCIOT. B coctaB Gakrepuii BXOAUT IMAMHUHOMUMETMHOBAS
kucnota (JIAIT), oTcyrcTBylOUIass B KJETKaxX 4eJI0BeKa M XXHUBOTHbBIX.
Baktepun cogepxat 6onee 2000 paziuMuHbIX GENKOB, HAXOMSLLMXCS
B CTPYKTYPHBIX KOMITOHEHTaxX M y4YacTBYIOLIMX B mnpoueccax MeraGo-
nu3sma. Bonbluast yacts GesikoB o6namaeT epMEHTATHBHON aKTUBHO-
cTbio. benku 6aktepuanbHON KIeTKH 0OYCIOBIMBAIOT aHTHIEHHOCTD
X MMMYHOT€HHOCTb, BUPYJIEHTHOCTb, BUIOBYIO MPUHAMJIEXHOCTh OaK-
TepHiA.

HyknenHoBble KHUCHAOTHl 6GakTepuil BHIMTOJHAIOT (DYHKLHH,
aHaOrMYyHble HYKJIEUWHOBBIM KHUCJIOTAM 3YKAPUOTHUYECKHUX KIIETOK: MO-
nekyna JJHK B Buae XxpoMoCOMbi OTBEYaeT 3a HacleACTBEHHOCTb, PH-
GOHYKJIEMHOBBIE KHUCIOTH (MH(MOpMALIMOHHASI, WJIM MaTpH4HasdA,
TpaHCIIOPTHasI U PUOOCOMHAs) yyacTBYIOT B 6MOCHHTe3e Oenka.

BakTepu MOXHO XapakTepH30BaTb (TAKCOHOMHUYECKH) IO Coaep-
XAHUIO CyMMbI ryaHuHa ¥ uurto3MHa (I'Ll) B MonsipHbIX NMpoueHTaX
(M%) ot obmero konuuectsa ocHosaHuit JJHK. Bonee TouHoit xa-
PaKTEPUCTHKON MHUKPOOPraHW3MoB siByisieTcs: rubpuansanms ux JHK.
OcnoBa Metoga rubpuamsaimu JHK — cnoco6HocTh AeHatypupo-
paHHoIi (ogHoHuTyaToit) JJHK peHaTypupoBaThCs, T.€. COEAMHSATHCS
¢ koMruieMeHTapHoit HUThio JITHK 1 o6Gpa3oBbiBaTh ABYXLIETIOUYEUHYIO
moniekyny JHK.

Yrneponsl 6Gaktepuil mnpelcTaBiaeHbl NMPOCTHIMU BELLECTBAMH
(MOHO- M JHMcaxapuipl) U KOMIUIEKCHbIMUM coeanHeHHusiMu. [lonuca-
XapHpl 4acTO BXOOAT B coctas Karcyl. HekoTopsle BHYTPHKIETOY-
Hbie Tonucaxapuasl (KpaxMaa, NIMKOreH W Jp.) SIBISIOTCH 3anac-
HbIMHM TIUTATEJIbHBIMU BELECTBAMH.

JIunuasl B OCHOBHOM BXOJAT B COCTaB [[MTOIUIA3MaTUYECKOIA
MeMOGpaHbl M €€ IPOM3BOIHbIX, 4 TaKXKe KIETOYHON CTeHKH Gakre-
pHii, HarpuMmep HapyXHO#i MeMOpaHbl, rie, KpoMe OGHOMONEKYSIp-
Horo ciost aunuaos, umeetcs JITIC. JIunuapl MOryT BHINOJHSTL B
LIMTOIUIA3ME POJIb 3aMacHbIX NMHUTATeNbHbIX BeuiecTB. Jlunuasl Gakre-
puil npencrasaeHsl pochonunUIaMH, XUPHBIMU KUCIOTAMH U K-
uepunamMu. Haubonpiuee konuyectso nunuuos (o 40 %) comepxar
MHUKOOaKTEpUU TyOepKynesa.

MuHepanbHble BeuliecTBa OGaxTepuii oOHApyXHBalOT B 30J€
nocje CXHUraHusi KJieToK. B 6oJblIoM KonnyecTBe BbISIBISIIOTCS ¢oc-
dop, kanuif, HaTpuii, cepa, Xene3zo, KajabUHUH, MarHuii, a TaKkxe
MHMKpPO3JIeMeHTbl (LIMHK, Melb, KobanbT, Gapuil, MapraHeu W Ap.).
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OHM y4acTBYIOT B pery/isilMM ocMoTu4eckoro nasneHusi, pH cpenpl,
OKHCJINTENIbHO-BOCCTAHOBUTEIBHOIO MOTEHLIHANA, aKTUBUPYIOT ep-
MEHTBI, BXOAAT B COCTaB (PEPMEHTOB, BUTAMMHOB U CTPYKTYPHBIX
KOMITOHEHTOB MHMKpPOOHOI1 KJIETKH.

3.2. NutaHue GaxkTepuu

OcobeHHocTM MUTaHUSI GaKTEPHATBHON KJIETKH COCTOAT B MOCTYII-
JICHUU MUTaTeabHbIX CYOCTPATOB BHYTPb 4Yepe3 BCIO €€ TOBEPXHOCTD,
a TaKXe B BBICOKOW CKOPOCTH MmpoleccoB MeTtabosusma M amgarnta-
UMK K MEHSIOLIMMCST YCIIOBUSIM OKDYXAaIOLIEH cpenpl.

Tunbi muranms. [upokoMy pacrpoctpaHeHuio GakTepuit crioco6-
CTBYET pa3sHooOpa3ue TUIMOB MUTaHHSA. MUKpOOpraHHaMbl HYXHAIOT-
csi B yrieBone, asote, cepe, ¢ochope, Kaluu H APYrMX SJIeMeHTax.
B 3aBMcHMMOCTH OT MCTOYHMKOB yrjepoaa Hisi MUTaHHs GakTepuu
aensArcst Ha aytoTpodbr (OT rped. autos — caM, trophe — muuia),
UCIOJIB3YIOlIHe ISl MOCTPOEHUS CBOMX KJIETOK JMOKCHI Yriaepona
CO, v mpyrue HeopraHM4ecKUe COeNUHEHHUs, U reTepoTpod sl (oT
rped. heteros — npyroit, trophe — nuiua), NUTaOLIHECH 33 CYET
rOTOBBIX OPraHMYECKHUX COECAMHEHHUit. AyToTpodHBIMM OGakTepUIMMU
ABNSIOTCA HUTpUdHULMpYIoMe OakTepud, HaxoOsIMecs B TOYBE;
cepobakrepun, obuTaloliue B Bole C CEpOBOLOPOAOM; Xeie306aK-
TEPUM, XUBYLIUE B BOAE C 3aKMCHBIM XEJie30M, U JIp.

I'etepoTpodbl, yruauaupyoniMe opraHyeckue OCTaTKU OTMEpILUUX
OpraHU3MOB B OKpYXalollieif cpeie, Ha3bIBAIOTCI CAaNpOPUTaAMHU.
I'eteporpochbl, BhI3bIBaIOLIME 3a60JIEBAHHS y 4YeJloOBeKa WM XHUBOT-
HBIX, OTHOCSAT K MaTOreHHbIM M YCJIIOBHO-TAaToreHHBIM. Cpeaun maro-
reHHBIX MMKpPOOPraHU3MOB BcTpeuvaloTcsi obGiuratHbie u ¢a-
KYJbTaTUBHbBIE mapa3uThl (OT Tped. parasitos — HaxiIeGHHK).
OG6nuratHble Mapa3suThl CMOCOOHBI CYLIECTBOBATh TOJBKO BHYTPH
KJIETKH, HAlPUMEP PUKKETCHM, BUPYCHl U HEKOTOpPBIE MPOCTeillne.

B 3aBucHMoOCTH OT oKucnasiemMoro cy6ceTpata, HasplBAEMOro NOHO-
POM 3JIEKTPOHOB MJIH BOLOPOJA, MUKPOOPraHM3MbI JENAT Ha [Be
rpyniisl. MUKpOOpraHU3MBl, UCMOAB3YIOL{HE B KayecTBE JOHOPOB BO-
Iopola HeOpraHUYECKUe COEOUHEHHS, HA3bIBAIOT JIUTOTPO(HBI-
Mu (ot rpey. lithos — KaMeHp), a MHKPOOPraHU3Mbl, UCNOJB3YIO-
L{Me B Ka4eCTBE JOHOPOB BOJOPOJAa OPraHHYECKHUE COCOUHEHUS], —
opraHorpodamu.

YuuTbiBasi UCTOUHHMK 3Hepruu, cpeau Gakrtepuit pasnuyaior ¢o-
ToTpodbl, T. €. (POTOCUHTE3NPYIOLIME (HArIpUMeEpP, CHHE-3eNeHbIe BO-
IOpOC/IH, UCTIONB3YIOIIME BHEPruio CBETa), U XeMOTpPOd b, HYX-
aolmecss B XWMMUYECKUX MCTOYHHMKAX SHEPrUM.

®akropul pocta. MHUKpoopraHM3MaM [UIA pocTa Ha MUTATEJIbHbIX
cpelax Heo6XoauMbl orpelesieHHble AOMOJIHUTENBHBIE KOMMIOHEHTHI,
KOTOpble MONYYUIM Ha3BaHWe ¢akTopoB pocra. dakTopbl pocta —
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HeoGXoAMMbIE [JII MHKPOOPTaHU3MOB COEIMHEHHsI, KOTOPhIE OHH
CcaMHM CHHTe3UpOBaTh HE MOIYT, MMO3TOMY MX HeoOXOaMMO NO6aB/IATH
B nuTarenbHble cpefbl. Cpeau (pakTOpoB pocTa pazivyaloT: aMMHO-
KMCJIOTbI, HEOOXOLUMbIE IS MOCTPOEHHsI GENKOB; MypHHBLI U MUPHU-
MUIMHBI, KOTOpble TpeOyloTcst L oOpa3oBaHHsl HYKJIEHHOBBIX KHC-
JIOT; BUTAMMHBI, BXOASILLME B COCTAB HEKOTOPbIX (hepMeHTOB. M o6o-
3HaYeHUs! OTHOLLUEHHS! MUKPOOPTraHM3MOB K (baKTopaM poCTa MCHOJb-
3ylI0T TEPMHMHbBI «ayKcOTpOthbl» U «MpPOTOTPOsI». AYKCOTpo b
HYXZIAIOTCA B OTHOM WJIM HECKOJIbKHX (baKTopax pocta, mMpoTOTpPO-
¢ bl MOryr caMu CHHTe3HpOBaTb HEOOXONUMbIE HJISi pocTa coequHe-
HUsi. OHU CcrOCOOHBI CHHTE3MpPOBaTh KOMITOHEHTbl U3 IIIOKO3bI M
cojlieil aMMOHMS.

Mexanusmpbl nuranus. [locTynneHue pa3nv4HBIX BellecTs B 6Gak-
TEPUAIbHYIO KJIETKY 3aBUCHUT OT BEJIMYHMHBI H PACTBOPUMOCTH MX MO-
JleKyn B aunuaax wiu Boae, pH cpensl, KOHUEHTpaLMUM BELLECTB,
pa3IMyHbIX (bakTOpOB MpOHHIaeMocTH MeMOpaH M ap. KierouHas
CTEHKa MpomycKaeT HeGoJbllMe MOJIEKYJIbI U HOHBI, 3alepXUBas Mak-
poMonekyasl Maccoii Gonee 600 [f. OCHOBHBIM PEryJsiTOPOM MMOCTYII-
JICHUsI BELUECTB B KJIETKY SIBJISiCTCSI L{MTOIUIa3MaTH4ecKasi MeMOpaHa.
YCJIOBHO MOXHO BBIIENNUTh YeTbIpe MeXaHU3Ma NMPOHUKHOBEHHUS IMH-
TaTeNIbHBIX BElLECTB B OAKTEPHANbHYIO KJIETKY: 3TO Mpocras aucddy-
3usi, obnerueHHass nU(GY3Usi, aAKTUBHBII TPaHCIIOPT, TPaHCIOKALMS
rpymi.

HauGonee nmpoctoit MexaHU3M MOCTYTUIEHHSI BELIECTB B KJIETKY —
npoctasa nu¢pdy3us, npy KOTOpoii NepeMelleHHe BeILECTB Mpo-
MUCXOOMT BCJIEACTBME PAa3HMIUBI MX KOHUEHTpPALMK MO 06€ CTOPOHBI
LMTOTUTa3MaTHYecKoil MeMGpaHbl. BellecTBa mpoxonsiT Yepe3 JIUINI-
HYIO 4acTh LUTOIUIA3MATHYECKO MeMOpaHbl (OpraHu4ecKue MoJyeKy-
JIbl, JIEKApCTBEHHbIE MMpemapaTbhl) H pexe Mo 3armoJHEHHbIM BOIOM
KaHajllaM B LUTora3MaTHyeckoit MeM6paHne. IlaccuBHast nuddy3ust
ocyuiecTaiasiercs 6e3 3aTpaThl 3HEPIUH.

O6neryenHHass nuccdy3us NPOUCKOAUT TAKKE B peE3YJIbTATE
pasHULbI KOHUEHTPAaLMH BELIECTB MO 00e CTOPOHbI LUTOMJIA3MATH-
yeckoil MeMOpaHbl. OHAKO 3TOT MPOLECC OCYLIECTBISETCA C [TOMO-
HIBIO MOJIEKYJI-TEPEHOCUYHUKOB, JIOKAJTU3YIOUIMXCS B LUTOILIa3MaTHyeC-
Kol MeMmOpaHe M obnanaiowmnx croeuubryHocTblo. Kaxnplii mepeHoc-
YUK TPAHCIIOPTHPYET 4Yepe3 MeMOpaHy COOTBETCTBYIOLIEE BELIECTBO
WIM fepefaeT JPYroMy KOMIIOHEHTY WUTONIasMaTtHyeckod memOpa-
Hbl — COOCTBEHHO MEPEHOCYUKY. berkamu-rnepeHOCYMKaMU MOTYT
GbITh MEpMeas3bl, MECTO CHHTE3a KOTOPbIX — IHUTOIIa3MaTHYeC-
Kas MeMOpaHa. O6neryeHHas qudy3us mporekaer 6e3 3aTpaThbl 3HEp-
THH, BeLeCTBa mepeMellaloTcsi oT Gojee BbICOKOM KOHUEHTPAMH K
6osiee HU3KOIA.

AKTUBHBI# TPAaHCHOPT MPOUCXONMT C MOMOMUIBIO MMEpMeas U
HampaBJIeH Ha MepeHOC BEILECTB OT MeHblieit KOHUEHTpaluu B CTO-
poHy Gonblueit, T.e. KaKk Obl MPOTUB TeYeHUs1, MOFTOMY JAHHbIA Mpo-
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LIECC COMpoBOXAaeTcsl 3aTpaTtoit Mertabonuueckoit sHeprun (ATD),
obpasyiolieiicss B pe3ynbTaTe OKUCIUTENbHO-BOCCTAHOBUTENIBHBIX pe-
aKuuif B KJETKE.

IlepeHoc (TpaHciOKauus) TPyMmMm CXOOEH C AKTUBHBIM
TPAHCMIOPTOM, OT/IMYAsICb TEM, YTO [MEPEHOCHMasl MoJieKyJa BHOO-
HU3MEHsieTCs1 B Mpoliecce MNepeHoca, Harnpumep docdopuinpyercs.

Brixon BelllecTB M3 KJIETKH OCyLUecTBIsieTcs 3a c4yeT Quddysuu
M TIPH y4aCTHH TPAHCIOPTHBIX CUCTEM.

®epmentor Gaxrepuit. DepMEHTHI PACIIO3HAIOT COOTBETCTBYIOILME UM
MeTabonuthl (cyOcTpaThi), BCTYNAIOT ¢ HUMH BO B3aUMOIEICTBUE U
YCKOPSIIOT XHMHYecKHe peakuuu. (PepMeHTHI ABRISAI0TC Ge/IKaMH, yya-
CTBYIOT B Mpoueccax aHabonusMa (cMHTe3a) M Karabonusma (pacna-
na), T.e. MeTabonusma. MHorue ¢epMeHThI B3aUMOCBS3aHbI CO CTPYK-
TypaMH MUKpoOHoii kieTkd. Hanpumep, B uutomnasmMatiuyeckoil MeM-
6paHe MMEIOTCS OKHUCIUTENIbHO-BOCCTAHOBUTENBHbIE hepMEHTHI, y4ya-
CTBYIOIIIME B JBIXaHUU U AENEHUM KIeTKH; ¢epMeHTH, obecrneunsa-
IOUHe MUTAHUE KIETKH, U Ap. OKUCIUTEIbHO-BOCCTAHOBUTENbHbIE
¢epMEHTHI LUTOIUIA3MATHYECKOX MeMOpaHbi M €€ [TPOU3BOAHBIX 0bec-
NeYUBAIOT BHEprueil MHTEHCUBHBIE ITPOLECChl OGMOCHHTE3a pa3iny-
HBIX CTPYKTYp, B TOM YMCJI€ KIETOYHOIH cTeHKH. DepMeHTHI, CBsl-
3aHHBIE C JEJIeHUEM M ayTOJIM30M KIETKH, OOHapYXHBAIOTCS B Kiie-
TOYHOIf cTeHKe. Tak Ha3biBaeMble 3ndoghepmernmsi KaTAIU3UPYIOT Me-
TaboJIM3M, NIPOXOMALLHI BHYTPH KIETKH. Ik30ghepmermu BbIICISIIOT-
cs KJIETKOH B OKPYXAIoUIylo Cpely, DPACLIECTUISISI MaKpOMOJIEKYJIbI
MUTATEJIbHBIX CYOCTPAaTOB MO MPOCTBIX COECAWHEHWIH, YCBaMBaEMbIX
KJIETKOM B KayecTBe MCTOYHHWKOB 3HEPruu, ymiepoaa u ap. Hekoro-
pbie 3k30(hepMeHThl (MEHUUWIINHA3a W [Op.) WHAKTUBUDYIOT aHTH-
GUOTHKH, BBIMOJHAS 3aUIMTHYIO (YHKILIMIO.

Pasnu4yaloT KOHCTUTYTHBHBIE W WHAYLUOGENbHble (hepMEHTHI.
K KOHCTHTYTHBHBIM (pepMEHTAM OTHOCST (PEPMEHTbI, KOTO-
pble CHHTE3UPYIOTCS KIETKOIi HeNpepbiBHO, BHE 3aBUCHMOCTH OT Ha-
nuvuusi cyberpatop B nutatenbHoi cpege. UuayuubenbHbie
(aganTuBHbIEC) (GepMEHTB CHHTE3UPYIOTCS OGaKTEpUATBHON KieT-
KOl TOJNBKO MPU HAIMYMKM B cpele cybcTpaTa gaHHOro ¢hepMeHTa.
HaripuMep, B-rajakrosuaasa KMILEYHOI MajJoYKOW HAa cpele ¢ [io-
KO30if NMpakTH4YeCKH He obpasyercs, HO ee CHHTE3 Pe3KO YBEIUYH-
BA€TCsI NP BbIPALIMBAHUM Ha CPEAE C JIAKTO30i WIM IPYyrUM B-ra-
JIAKTO3UIO30M.

Hekoropble ¢epMeHThl (TaKk Ha3biBaeMble (hepMEHThbI arpeccuu)
paspylialoT TKaHb W KJIETKU, OOYCJIOBJIMBAsl LIMPOKOE PAaCIpOCTpa-
HeHHEe B WH(ULHMPOBAHHON TKAHM MUKPOOPraHU3MOB U MX TOKCH-
HOB. K TakuM ¢pepMeHTamM OTHOCAT FHaJypoHMU a3y, KoJjjare-
Ha3y, ne3okcupuboHykneasy, HeipaMUHUZA3y, JEUH-
TOBUTeANa3y u Op. Tak, rMalypoOHMAA3a CTPENTOKOKKOB, pacller-
Jiisl THAJIyPOHOBYIO KHUCJIOTY COEAMHUTENBHOM TKaHW, CIOCOOCTBYET
pacrpocTpaHEHHIO CTPENTOKOKKOB MU MX TOKCWHOB.

45



H3Becto Gonee 2000 ¢epmeHToB. OHU OOBEAMHEHBI B 1LIECTh KJTac-
COB: OKCHIOPENYKTa3bl — OKHUCIMTCIbHO-BOCCTAHOBUTENbHbIE (ep-
MEHTbl (K HUM OTHOCAT NErMAPOreHasbl, OKCHUIa3bl M Jp.); TpaHcC-
dbepasbl, nepeHocslMe OTAENbHBIE PAXMKANIBI U aTOMbI OT OJHMX
COeIMHEHUH K APYrMM; T'MAPOJA3bl, YCKOPAIOLWIME PEaKLMU TUOPO-
JIi3a, T.e. pacLUEIUICHUs BellecTB Ha 6oJsiee NMpocThie ¢ MPUCOEIHHE-
HUEM MOJIEKY]l Bodbl (3cTepasbl, ¢rocaTasbl, MIIOKO3MAA3LI U AD.);
JIMa3bl, OTILEIVISIOWME OT CyGCTPaTOB XMMHYECKHE TPYMIbl HETHI-
POJIUTHYECKUM TMyTeM (KapOoKcuiassi M Ap.); M30Mepasbl, Mpespa-
IIAIOLIHE OpPraHUYeCKHe COeJUHEHUS] B UX U3oMephl (¢ocdorekcon-
3oMepasa M [Jp.); JIMrasbl, WJIH CUHTETa3bl, YCKOPSAIOUIHE CHHTE3
CJIOXHBIX COCIMHEHMI U3 GoJsiee nMpocThiX (acraparMHCUHTETasa, MIO-
TaMUHCHHTeTasa M 1Ip.).

Paznuuus B epMEHTHOM cocTaBe UCTIONB3YIOTCS U MAEHTUDU-
KalMH MHMKPOOPraHM3MOB, TAK KaK OHM OIPENeNSIOT UX pa3TM4yHbie
6rMoxrMMuUYEeCKHE CBOMCTBA: caxapoJIMTH4YeCKHe (pacLUeruieHUe caxa-
pOB), NPOTEOJUTHYECKUE (pa3ToXEHUE OENKOB) U Jpyrue, BbISIBIf-
€Mble M0 KOHEYHbIM MPOAYKTaM paclieiuieHus (oGpa3oBaHue LLEJIO-
4eif, KMUcCIoT, cepoBogopona, aMMHaka M Ip.).

®epMeHTB MUKPOOPTaHU3MOB HUCIOJNB3YIOT B FEHETHYECKOM MH-
XEHEPUU (pecTPUKTa3bl, JIUra3bl U Ap.) IS MONydyeHHs GHosoru-
4YecKU aKTHBHBIX COeqJUHEHHH, YKCYCHOI, MOJIOYHOi, JMMOHHON M
IPYTUX KHUCJIOT, MOJIOYHOKHUCIBIX NMPOOYKTOB, B BUHONEJIUU U JpY-
rux orpaciifx. PepMeHTbl PUMEHSIIOT B KayecTBe GHON06ABOK B CTH-
paibHble Mopoluku («OKa» U [p.) WIS YHUYTOXEHHUS 3arpsA3HEHMIA
6eKoBOif TTPUPOMBI.

3.3. ObixaHue Gakrepun

Ipixanue, win GHOJOrMYecKoe OKHUCIEHME, OCHOBAHO HAa OKMCIIM-
TEJIbHO-BOCCTAHOBUTENBHBIX peaKLUsIX, UOYIMX C oOpa3oBaHUEM
AT®-yHuBepcasbHOINO aKKYMyJISTOPa XMMHUYECKOWH SHEPrHU. DHeprus
HeobXxoguMa MMKpoGHOW KieTke U ee Xu3HemesAteJdbHocTH. [Ipu
ObIXaHUM TPOUCXOIST TNMpOLECcChl OKUCIEHHS U BOCCTAHOBJICHMS:
OKHCJIEeHHe — OThnaya AOHOpaMu (MOJIeKYJIaMM WJIM aToMaMH) BO-
nopofa WIM 3JIEKTPOHOB; BOCCTAHOBJIEHWE — MPHUCOEIUHEHHE BOIO-
pola WIH 2JEKTPOHOB K aKLENTOpy. AKLENTOpPOM BOAOpPONA WIH
3JIEKTPOHOB MOXET ObITh MOJIEKYNSIPHBII KHcopol (Takoe AbIXaHHe
Ha3piBaeTcss a’3po6HBIM) WJIM HHUTpPAT, cyibdar, ¢ymapart (Takoe
OblXxaHWE Ha3bIBaeTCs AHAIPOOHBIM — HHUTPATHHIM, CYJIb(aTHBIM,
c¢ymapatHbeiM). AHaspobuo3 (oT rped. aer — Bo3ayx + bios —
XU3Hb) — XHU3HEAESITEJIbHOCTb, NPOTEKAIOILasd NMPH OTCYTCTBHUM CBO-
6onHoro xucnopopna. Ecnu poHopamMu M akienTopaMd Boaoposa siB-
JISIIOTCSl OpraHWYecKue COeIMHEHHs, TO TaKOi Mpolecc Ha3bIBaETCs
6poxenueM. [Npu 6poxeHUU NPOUCXOIUT (PepMEHTATUBHOE pacllier-
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JIEHHE OpraHMWYeCKUX COeIUHEHHH, IMPEUMYLLIECTBEHHO YrAeBOAOB, B
aHa’poOHbIX ycioBusiX. C ydeToM KOHEYHOro MpOJAYKTAa paculeruteHUs
YIJIEBONOB PA3/IMYAIOT CIUPTOBOE, MOJOYHOKHCIIOE, YKCYCHOKMCIIOE
U Ipyrue BUAbI OpoXeHus.

ITo oTHOLIEHHIO K MOJIEKYJISIpPHOMY KHMClopoAly 6akTepuy MOXHO
pasfienuTh Ha TPU OCHOBHbIE IPYIIbI: o0NMraTHele, T.e. obs3areib-
Hbl€, a3po0bl, obnuraTHble aHa3poObl U daKkyabTaTHBHBIE AHA3POGHI.
Ob6aurarHbie a3poO6bl MOTYT pacTH TOJBKO IPH HATMYMU KMc-
Jopoga. O6nurarHble aHaspoObl (xlocTpuauu Gorynusma, ra-
30BOM raHrpeHbl, crojibHska, 6akTepouibl U Ap.) pacTyT TONBLKO Ha
cpeae Ge3 KuciopoAa, KOTOpbIA aia HUX TokKcudeH. [Ipu Hamuuuu
KHclopoga Gaktepuu oOpasyioT mepeKMcHble pamMKaabl KHUCIOpola,
B TOM 4iMcjie NMepeKHUCh BOJOpPOAA U CYMEPOKCHA-AHWOH KHCIOpo/a,
TOKCUYHble i oOMMraTtHelX aHApoOHbIX OakTepHil, MOCKOJIBKY
OHM He o0OpasyloT COOTBETCTBYIOLIME WHAKTUBHpyIowWMe dep-
MEHTBl. A3poGHble OaKTepMM MHAKTUBHUPYIOT IlepeKMch BoAopola W
CynepoKcUI-aHMOH COOTBETCTBYIOIUHMH (epMeHTaMu (KaTajasoif,
nepoKcuaasoit U cynepokcuaaucMyrasoit). @akynbTaTUBHBIE
aHa3po6bl MOryT pacTd Kak NMpH HAJIMYMHM, TAK M MPH OTCYTCTBHH
KHMCJIOpoAa, MOCKOJBbKY OHM CIOCOOHBI MepeKiloyarbesi C AbIXaHUs
B TMPUCYTCTBMH MOJEKYJSIPHOrO KHCJIopoAa Ha OpoXeHHe B ero or-
cytcrBie. DaKynbraTUBHBIE aHA3POObI CIIOCOGHBI OCYLLECTBIATh aHa-
3poOHoe JbIXaHHWe, Ha3blBaeMoe HHUTPATHBIM: HUTpAT, SABJASIOLIMICS
aKLeNnTopoM BOAOPOJA, BOCCTAHABIAMBAETCH 0 MOJIEKYJISPHOro a3o-
Ta U aMMMaKa.

Cpenu obsuratHbIx aHa3poGoOB pa3zIUYyalOT a3poTosiepaHTHhle Oak-
TEPUM, KOTODblE COXPAHAIOTCA MPH HAJIUYUU MOJIEKYJISAPHOTO KHC-
Jlopoia, Ho He MCNOJb3YIOT ero.

Jns BblpalmBaHus aHaspoboB B GakTepuosiordyeckux Jiaboparo-
pUSAX NMPUMEHSIOT aHAa3poCcTaThl — cClelUaabHble €MKOCTH, B KOTO-
PBIX BO3IYyX 3aMEHSIETCSl CMeChblO ra3oB, HE COAEpXalllMX Kuciaopola.
Bo3ayx MOXHO yAaisiTh M3 MUTAaTEJbHBIX Cpel MyTeM KUIMSYEHUS, C
NOMOILBIO XMMHYECKUX afcOpOEeHTOB KUCIOPoaa, MTOMELAeMBbIX B aHa-
3pocTarbl WM JpyrHe eMKOCTH C [1OCEBaMH.

3.4. PocT u paamHoxeHue 6akrepuin

XKusnegearenpHocTb GakTepuit xapaxkrtepusyercs pocToM — ¢op-
MHUPOBAHUEM CTPYKTYPHO-(YHKLHMOHAIbHBIX KOMIIOHEHTOB KIETKH M
yBeJIM4EHUEM camoil GakTepuaibHOH KIIETKH, a TaKXKe pa3MHoXe-
HHUEM — CaMOBOCNPpPOU3BEIeHNEM, NPUBOISIIUM K YBEIUYEHHIO KO-
JinyecTBa OaKTEpHANBHBIX KJIETOK B MOMYASLIHU.

bakrepun pasMHOXaloTcss nyTeM OMHapHoro [JejieHHS [OMoJjaM,
pexe MyTeM MOYKOBAHMA. AKTUHOMHMLETBI, KaK ¥ Ipulbl, MOTyT pas-
MHOXAaTbCsl CrOpaMU. AKTHHOMMLETHI, SIBJASASACH BeTBAIIMMHUCA Oak-
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Puc.3.1. ¥YnerpaToHkHe cpe3wl aensiuuxcs GakTepHil.

a — BpACTAHHE MEPETrOpPOAKH [eNieHMsl y cTaunoKokka; 6 — obpajoBaHHe mepe-
TAXKH ¥ KHILEYHOH MajouKH (YKasaHO CTpenkamH). DneKTpoHorpamma.

TEepUSMH, PA3MHOXAIOTCH MyTeM (hparMeHTallHH HUTEBUAHBIX KJIETOK.
I'paMIooXHTEIbHBIE OAKTEPHH HEJIATCS MyTeM BpacTaHUSA CHHTE3H-
PYIOLLMXCS TIEPEropoAoK AENEeHUs BHYTPh KJIETKM, a IpaMOTPHLIATEINb-
Hble — MYyTeM MEepeTsiKKU, B peaysbTare oOpa3oBaHHS TaHTENeBHI-
HbiX dHUryp, U3 KOTOpbiX 00pasyloTcs OBE OAMHAKOBBIE KJIETKH
(puc. 3.1; cM. puc. 2.2).

JeneHuio KIeToK MpealecTByeT perumkauusi OakrepHalbHON Xpo-
MOCOMBI TT0 TMOJIYKOHCEpBATUBHOMY THIly (nBycnivpansHast uens JHK
pPacKpbIBAETCS U KAXIAs HUTb JOCTPAKBAETCS KOMIUIEMEHTAPHOM HM-
ThIO), NpuBoOsAWEAasA K yneoeHuio Monekyn JIHK GakrepuansHoro sympa —
Hykneonnga. Permkauust xpomocomHoi JJHK ocyluecteisercss ot Ha-
yaJbHOM TOYKM ori (OT aHMI. origin — Hayano). XpoMmocoMa Gakrepu-
WTbHOM KJIETKM CBf3aHA B oONAcTH Ori ¢ LMTOMNIA3MATHYECKOH MemO-
panoit. Permukauua JHK karanuzupyercs JIHK-nonumepazamu. CHa-
yaja MpPOMCXONUT pacKpyYuMBaHHe (HecrUpaid3alius) OBOHHON Lienu
IOHK, B pesynwrate uero obpasyercsi perUIMKATUBHAsI BUJIKA (pa3BeTB-
JIEHHBIE LIEMHU); ONHA M3 LIEMei, JOCTpaWBasiCh, CBSI3bIBAET HYKIEOTH-
npl OoT 5'- K 3'-KOHLY, Apyras — IOCTPauBaeTcs TMOCErMEHTHO.

Pernukauusa JHK npoucxomuT B Tpu STana: MHULMALMA, SIOH-
rauusi, Ui pocT uenu, ¥ tepMuHauus. O6pasoBaBlUecs B pe3yib-
Tate perMKaLMKd IBE XPOMOCOMBI pacXoOATCs, YeMy CMocoGCTByeT
yBeJlIMYeHUEe PA3MepOB PACTYLUEH KIeTKU: MPUKPErUIeHHbIE K LIUTO-
riasMaTuyeckoi MembpaHe WIM ee MPOM3BOMHBLIM (HAaNpUMEp, Me-
30COMaM) XPOMOCOMBI MO Mepe yBelUYeHHsl oObeMa KIIeTKH yaais-
toTcs apyr ot apyra. OKoHuaTeslbHOoe uUX obocoGneHue 3aBepluaeTrcs
00pa30BAHMEM MEPETSHXKHA WM neperopoiku nenenusi. Knerku c
neperopoikoil HeJieHUs pacxXofsiTcs B pe3yJibTaTe NEHCTBUS ayTONM-
THYECKUX (PEPMEHTOB, Pa3pyLUAIOLUMX CEPALEBMHY IMEPErOpoaKH Oe-
JIEHHs. AYTOJK3 MpPH 3TOM MOXET MPOXOJWTb HEPABHOMEPHO: HOENsA-
lMecs KNeTKH B OHOM YYacTKe OCTaloTCsl CBA3AHHLIMM 4YacThio Kile-

48



dasa

®a3a orMyipanud

Jlorapudmuveckast

Jlar-caza

__/

Jlorapudmsr uvicna GakTeprit

Bpemga

Puc.3.2. ®a3pl pasMHOXeHHA GakTepHil.

TOYHOWH cTEHKM B obnact¥ mneperopoaku aeneHus. Takue KiIeTKu
pacroiaralorcsl fiofi yrjioM ApYyr K JIpYry, 4To XapakTepHo mns Aud-
TEPUHHBIX KOpHUHEOaKTepHid.

Pazmnoxenne OaxkTepwii B XWIKOH nMTaTeabHol cpeme. Bakrepum,
3acesiHHbIE B OMpPEAC/ICHHbIH, HE M3MEHSIOLIMiicS oObeM mUTaTeNb-
Ho#t cpelbl, pa3MHOXasCh, MOTPEOSAIOT MUTATE/bHbIE 3JIEMEHTBI, YTO
MPUBOAUT B JAJBHEHILIEM K HUCTOILEHUIO MUTATEJIbHON cpellbl U Tpe-
KpaiueHuio pocra 6akrepuii. KynbruesupoBaHue Gakrepuit B Takoil cH-
CcTeMe Ha3blIBAIOT MEPUOAUYECKHM KYJbTHBHMPOBAHHMEM, a KYIbTYpY —
nepuognyeckoil. Eciin xe ycnoBust KylnbTHBHPOBAHHA MOAAEPXHUBAIOTCS
MyTeM HEMpepbIBHOI Mofayu cBexXeil MUTaTeSibHOM cpenbl M OTTOKA
TAaKOro xe obbeMa KyJnbTypalbHOI XHIKOCTH, TO TaKOE KYJILTUBUPO-
BaHHWe Ha3bIBAETCS HEMpepbIBHBIM, a KyJbTypa — HeEIpepbIBHOIA.

Tlpu BbipawimBaHuu OakTepHii HA XMIAKON NHUTATENbHOWU cpeae
HaGIofaeTcs NMPUAOHHBbIN, AUd¢Y3HBIA WK MOBEPXHOCTHDLIA (B BUAE
MIEHKH) pocT KyAbTypbl. PocT meproguyeckoil KyabTypbl 6akTepuii,
BbIpalliMBaeMbIX HA XHWIKOH MHUTATeNbHOHN cpele, MOApPasfessioT Ha
HecKonbko ¢a3, Wi MepHooB:

A nar-¢asa;

A aza norapudMuyeckoro pocra;

A ¢aza cTalMOHAPHOIo POCTAa, WJIM MAKCHUMAJbHOH KOHLEHTpaLUU
6akrepuii;

A caza rubenu Gakrepuii.

211 da3pl MOXHO M300pa3uth rpaduyecku B BUAE OTPE3KOB KpH-
Boif pa3sMHOXEHHUs GakrepHii, oTpaxaiouleii 3aBUCUMOCTb Jiorapudg-
Ma YMC/Id XMBBIX KJIETOK OT BpeMEHHM MX Ky/JbTHBHMpoBaHUsI (pHc. 3.2).
Jlar-¢aza (or aHrn. lag — 3ama3abiBaHue) — MAEPHOL MEXAY MMO-
ceBoM Oakrepuil M HayajoM pasMHoxeHus. IIpoaonxurenbHocTh nar-
da3pl B cpeaHem 4—5 4. Bakrepun mpu 3ToM yBeJIMYMBAIOTCA B pas-
Mepax M TOTOBATCS K ACJIEHHIO; HApACTAeT KOJUYECTBO HYKJIEHHO-
BbIX KHcJIOT, 6enka U apyrux KomroHeHtroB. Pa3a norapudpmu-
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YyecKoro (3KCMOHEHIIMANLHOr0) pocTa SBASAETCA MepHOLOM HH-
TEHCHUBHOro AejeHusn Gakrtepuit. I[IpodonXUTENBHOCTh ee OKOlO 5—
6 4. TIpy onTUMAaNbHBIX YCITOBMAX pocTta GaKTEpUM MOTYT AENMTbCH
kaxnaple 20—40 mMuH. Bo Bpems atoit dasnl Oakrepuu Haubosee pa-
HHUMBI, YTO OODBACHSAETCS BBICOKOW YYBCTBUTEJbHOCTBIO KOMITOHEH-
TOoB MeTaboiM3Ma MHTEHCHUBHO pacTyliei KJIETKM K WHTHOMTOpam
cHUHTe3a Oenka, HYKJIEMHOBBIX KHCIOT M Lp. 3aTeM HacTylnaeT
daza cTalMOHAPHOTO pOCTa, NPU KOTOPOH KOJHYECTBO XKH3-
HECHOCOOHBIX KJETOK OcTaercsi Ge3 M3MeHEeHHi, COCTaBNsAsd MakKCH-
MasbHbIit ypoBeHb (M-KoHueHTpauus). Ee mpomoiXUTeabHOCTh BbI-
paxaercsi B yacax u konebnercsi B 3aBUCMMOCTH OT BHIA GaKrtepwii,
UX ocobeHHocTeit M KY/JIBTUBMpPOBAHMA. 3aBepilaeT IMpoliecc pocTa
6akrepuit ¢daza rubGesnu, xapakrepusyouasgcs oTMHpaHueM Gak-
TepUN B YCIOBUSIX MCTOLIEHUS MCTOYHMUKOB MUTaTeJIbHOH cpembl M
HAaKoOMJIEeHUs1 B Hell NMpoAyKToB MeTabonusma 6akrepuii. [lpoxonku-
TeNnbHOCTh ee KoJsebnerca or 10 4 go HeckoJibKUX Hexenb. MHTEH-
CHUBHOCTb POCTa U pa3MHOXEHHUs] 6akTepuil 3aBUCHT OT MHOTHX (aK-
TOpOB, B TOM YHCJIE€ ONTUMAJIBHOIO COCTAaBA MUTATEJILHON Cpejbi,
OKMCJIUTENIbHO-BOCCTAHOBUTENIBHOIO MmoteHluana, pH, temneparypsbl
U 1p.

Pa3MHoxeHne GakTepHil Ha IUIOTHO# NMMTaTe/LHOI cpepe. bakrepuu,
pacTyl1e Ha IUIOTHBIX MUTATENBHBIX cpefax, oOpa3yloT M30J1MpOBaH-
Hble KOJIOHHM OoKpyrjioii ¢opMbl ¢ pOBHBIMM MM HEPOBHBIMU Kpa-
samMu (S- n R-popmbl; cM. tnasy 5), pa3iM4HoOW KOHCUCTEHUMU M LiBe-
T4, 3aBUCSALLETO OT MUIMeHTa GaKTepHii.

IIurmenTol, pactBopuMbie B Boje, AU(PGYHAMPYIOT B MUTATEb-
HYIO cpely M OKpalIMBalOT ee, HanmpuMeEp CHUHErHoiHas mnajtoyka
(Pseudomonas aeruginosa) okpauiMBaer cpely B cuUHUIt uBer. [py-
rag rpynna nUurMeHToB HepacTBOpMMA B BoJe, HO pacTBOpMMA B opra-
HUYECKHUX pacTBopUTensiX. Tak, KONMOHUU «4yAEeCHOH MAIOYKU» MMeE-
I0T KpOBaBO-KPACHBI MUTMEHT, pacTBOpUMBIl B cniupre. M, Hako-
Hell, CYLIECTBYIOT IMUTMEHTBbI, HE pacTBOpMMbIE HM B BOAE, HU B
OPraHUYecKHUX COCIUHEHUSIX.

HauGonee pacnpocTpaHeHb! cpeid MHUKPOOPraHM3MOB TaKHeE MHUT-
MEHTBI, KAK KaPOTHHbI, KCAHTODH/UIBI U MENaHUHbI. MeNaHuHbI SB-
JIAIOTCS HEPACTBOPMMBIMM MHUIMEHTAMU YEPHOIO, KOPUYHEBOrO WIHU
KPacHOro LIBETd, CHHTE3UPYIOLIUMMCH U3 (DeHONBHBIX COCAMHEHMIA.
MenaHuHBI Hapsoy C Karamasoif, CymepoKCHIZMCMYTAa3oil U MepoK-
CHAA3aMH 3AMILAIOT MMKPOOPTraHU3MBbl OT BO3AEHCTBUS TOKCHYHBIX
MepeKUCHBIX paguKagoB KHciopona. MHore nurMeHTsl 061afaioT au-
TUMHUKPOOHBIM, aHTMOMOTHUKOMOAOOHLIM HeiicTBHEM.

Bua, dopma, user U Apyrue ocoOGEHHOCTH KOJOHHMH Ha MIOT-
HOl MUTaTe/JbHOW cpele MOTYT YYMTHIBATHCS MPH HIAECHTUPUKA-
uuM OGakTepHit, a Takke orbope KOJOHMI ANS MoJyvyeHHs YHC-
TBIX KYJBTYP.

B npoMblilieHHBIX YCIOBHSIX MPH MOJydeHHn GMomacchl MHUKpoOOp-
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FAaHU3MOB C LIEJIBIO MPUTOTOBIEHUS aHTUOUOTHUKOB, BAKLIMH, JHMArHOC-
THYECKUX MpenapaToB, 9yOMOTMKOB KYJbTUBHUpOBaHMe OakTepuili U rpu-
GoB ocyliecTRISIIOT B ¢epMeHTEPAX MPU CTPOroM coOMOAEHUN ONTH-
MaNbHBIX MMapaMeTPoB UIA poCTa U Pa3sMHOXEHMS Ky/lbTyp (CM. raBy 6).

3.5. BzaumopgencTBue BUpyca C KNeTKOM
H3BecTHBl TpM THIIA B3aMMOJAENHCTBHS BHpPYCa C KIETKOM:

B poAyKTHUBHBIA THUII, 3aBeplUalOlIMiicss oOpasoBaHUeM BHUPYCHOIO
MOTOMCTBA;

B 260pTHBHBIA THUII, He 3aBeplUalOLMiicd o6pazoBaHHEM HOBBIX BH-
PYCHBIX YacCTHML, IMOCKOJbKY HH(MEKLHOHHBII Mpoliecc IpephiBa-
eTcsl HAa OJHOM M3 3TAIlOB;

@ MHTerpaTHUBHbIN THI, WX BUPOrCHMsI, XapaKTepU3YIOLLHIicCs BCTpa-
nBaHueM BHUpycHoit [THK B XpoMocoMy KieTKH-XO3siMHa.

3.5.1. NMpodyxkmueHbili mun e3aumodelicmeus
(penpodykyus eupycos)

Penponykuuss Bupycos (oT aHmi. reproduce — BOCHPOM3BOAUTD)
OCYIIECTRISETCA B HECKOJBKO CTaIHi, MOoCAe[oBaTEbHO CMEHSIOLIMUX

Apyr Apyra:

ancopbuusi BUpyca Ha KJIETKeE;
MTPOHMKHOBEHHE BHUpyca B KIETKY;
«pa3neBaHNe» BUpYCa;

GMOCHHTE3 BHPYCHBIX KOMIIOHEHTOB B KIIETKE;
¢opMHpoBaHUEe BHPYCOB;

BbIXOJ BHUPYCOB M3 KJIeTKH (pHuc. 3.3).

[ 20 2N 2 N 2N 4

Ancopbuma. BsauMopeiicTBMe BHpyca C KJIETKOM HauMHaeTcs C
npolecca afcopOLUMH, T. €. IPUKPEIUIEeHUs] BUPYCOB K TOBEPXHOCTU
KIEeTKH. BTo BbicoKocneundunyeckuit mpouecc. Bupyc ancopbupyer-
cs1 Ha omnpele/leHHBIX YYacTKax KjieTo4yHoii MeMOpaHbl — TaK Ha3bl-
BaeMbIX pelientopax. KiieToyHble pelienTopbl MOTYT UMETh PasHylo XH-
MUYecKyl0 MPHUPOAY, MpeAcTaBasis coboil Genaku, yrieBofHble KOM-
MOHEeHThl OeJIKoB W JIMMUAOB, gunuibl. Yuciao cneuudunyecknx pe-
LIENTOPOB Ha MOBEPXHOCTH ONHOM KiIeTKH Kosnebnercs ot 104 mo 10°.
CrnegoBaTesibHO, Ha KJIETKE MOTYT aAcopOMpoBaTbCs AeCATKH U OdaXe
COTHH BHMPYCHBIX YaCTHLL.

IToBepXHOCTHbIE CTPYKTYPbI BUpYCa, «y3HalOLIMe» crielucruyecKune
KJIeToYHble pelienTopbl M B3aUMOJECTBYIOIHE C HAMH, Ha3bIBAIOT-
csl IPUKPenUTeNIbHBIMU 6e1kaMu. OGbIMHO 3Ty (YHKLUMIO BBIIOJHSI-
€T OIMH U3 MMOBEPXHOCTHBLIX GejKoB Karncuaa uiau cynepkancupa. Co-
OTBeTCTBHE (KOMIUIEMEHTAPHOCTb) KJIETOYHBIX PELIENITOPOB BUPYCHBIM
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Krnetounast
membpana

Puc.3.3. Cranumu penpoaykuMH BHpYCOB (CXeMa).

| — ancopbuusa Bupyca Ha KiaeTke; 2 — MPOHMKHOBEHHE BHpYCa B KJIETKY MyTeM

BHpONEKCHCa; 3 — BHPYC BHYTPH BAaKYOJIH KNeTKH; 4 — «pa3leBaHHe» BHpyca; 5 —

PEIVIHKAUUs BHPYCHOH HYyKJIeMHOBOH KHCIOTH B siape (a) naM uuromnasme (6)

KNEeTKH; 6 — cHHTe3 BHPYCHBbIX GelIKOoB Ha pHOOCOMax KIEeTKH; 7 — dopmHupoBanme
BHpyca; 8 — BbIXOA BHpYca M3 KJIETKH NyTeM MOYKOBAHHS.

MPUKPENUTENbHBIM Oe/IKaM KMMeET 3HAYEHUE MJIi BO3HUKHOBEHHS! WUH-
cdekunoHHoro npouecca B Kierke. CrocoGHOCTb BUPYCOB U30Mpareib-
HO TOpaXxatb oIpele/ieHHble KIEeTKH OpraHOB U TKaHeil opraHuama
HA3bIBAIOT TPOMM3MOM BHMpPYCOB (OT Ipey. tropos — HAarpaBieHUeE).

IIponnkHosense B Kaerxy. CyiuecTsyer ABa criocoba MpoHWKHOBE-
HHsl BUPYCOB XHBOTHBIX B K/IETKY: BUPOMNEKCUC U CIUAHHE BUPYCHOH
obonoyky ¢ KretoyHoil MeMbpaHoii. IIpu BHponekcuce rmocie axcopb-
LMY BHPYCOB MPOMCXOAAT WHBarMHauUMs (BISIYMBAHHE) Y4acTKa Kiie-
ToyHoi MeMOpaHbl ¥ 06pa3oBaHHUE BHYTPHUK/IETOYHON BaKYolH, KO-
TOpasi COACPXUT BUPYCHYIO YacTHLy. Bakyosb ¢ BUpycOM MOXET TpaHC-
MOPTUPOBATbCS B JIIOOOM HAMpaBICHUU B pa3Hble YYacCTKU LMTOILIA3-
MBI WK sapo KieTku. [Ipouecc CIUSIHUSL OCYLECTBASIETCS OAHHUM W3
MOBEPXHOCTHLIX BHUPYCHbIX OENKOB KarcHOHOW WM CYNepKArCHIHO#M
obonouky. [lo-euaumMoMy, 06a MexaHu3Ma MPOHUKHOBEHHS BHpYyca B
KIIeTKYy HE HCKIIOHAIOT, a JOMOJHSAIOT Apyr Apyra.

«Pa3nesanne». Ilpouecc «pasaeBaHusi» 3aKII0YaeTCsl B YAAJICHUH
3AWMUTHBIX BUPYCHBIX 000JI04EK U OCBOGOXIEHUH BHYTPEHHEro KOM-
MOHEHTa BMpYca, ciocobHoro BbI3BaTh MHEEKLHMOHHBIN TMpoliecc.
«Pa3neBaHue» BHPYCOB NMPOUCXOAMT IMOCTENEHHO, B HECKOJIBKO 3Ta-
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NOB, B OMpPeAeNeHHbIX YYacTKaX LUMTOIUIA3Mbl WIM SApPA KIETKH, IS
yero KJieTKa Mcroib3yeT Habop crieuuaibHbIX hepmeHTOB. B ciiyyae
NPOHUKHOBEHHUSI BUpYCa MYTEM CIAMSHUS BUPYCHON OGONOYKH C Kie-
TOYHOH MeMOpaHoii npolecCc MPOHUKHOBEHHS BHpPYCd B KJIETKY CO-
YETAETCs C MEPBbIM 3TAMOM €ro «pa3fAeBaHUs». KOHEUHBIMM MpoayK-
TaMU «pa3feBaHUs» ABISAIOTCS CEpALEBMHA, HYKJICOKANCHI WM HYK-
JIeMHOBAsl KHUCJOTA BHpYca.

Buocuntes komnonentoB Bapyca. ITpoHuKIuas B KJIETKY BUpPYCHas
HYKJIEUHOBAsE KMCJIOTA HECET NeHeTHYecKylo MHGOpPMaLHIO, KOTopas
yCNEIIHO KOHKYPHpYET ¢ IeHeTH4YecKoil MHpopmaimeii kierku. OHa
Ie30praHM3yeT paboTy KJAETOYHBIX CHCTEM, ITOJABISiET coBGCTBEHHbIN
MeTabonu3M KJIETKM M 3aCTABJISIET €€ CMHTe3UpOBaTh HOBBbIE BHUpYC-
Hble BeJIKH W HYKIEMHOBbIE KUCIOTbI, MAYIIHE HA IOCTPOEHWE BHU-
pPYCHOro MOTOMCTBA.

Peanusauus reHetnyeckoil MHopMaLMK BUpPYyca OCYLUECTBIAET-
Ccsl B COOTBETCTBHM C XOPOLIO H3BECTHHIMH M3 OHMOJIOTMM Npoliec-
caMM TpaHcKpunuuu (OT nar. transcriptio — rnepenucbiBaHUE, T.e€.
cuHTe3 MHbopMaumonHsix PHK — uPHK, xomniemeHtapHbIx
martpuyHsiM JHK wunu PHK), tpaHcnsiumm (ot nar. translatio —
nepenaya, T. €. cMHTe3 OeskoB Ha pUbOocoMax KIIETKH C Y4acTHEM
nPHK) u pennuxkauum (or nar. replicatio — moBTOpeHMeE, T.e€.
CHHTE3 MOJIEKY] HYKJIEMHOBON KHCJIOTHI, TOMOJIOTMYHBLIX TE€HOMY).
IMocKkonbKy reHeTHYeckKnii annapar BUPYCOB AOCTATOYHO pa3HOOG-
paseH, To Nepeaaya HacleACTBeHHoH HMHQOpMALMHU B OTHOLLUEHHUM
cuHre3a MPHK pasnnyHa. OcHoBHBIE CXeMbl peaIM3aLIMM BUPYCHOI
reHeTYyecKoil MHGOPMALIMK MOTYT ObITh NMpPeNCTaBIEHDbI CIeAYIOLIHNM
oOpazoM:

® s JHK-comepxamux supycos: JHK supyca — uPHK — Ge-
JIOK BUpYCa;

® mns PHK-coaepxaimx MuHyc-Huresbix Bupycos: PHK Bupyca —
nPHK — Genok Bupyca;

® s PHK-cozepxammx rutioc-HuteBbix BHpycoB: PHK Bupyca —
6enok BHpYca;

® mis PHK-comepxaunx perpoeupycos: PHK Bupyca — komruie-
mentapHass JHK — uPHK — Genok Bupyca.

Hns cuntesa nPHK ogum Bupychl McIonb3yloT KiieTouHbie ¢ep-
MEHTBI, gpyrie — cobcrBeHHblit Habop depmeHTOB (MoOnMMepas).

BupycHasi HyKJIeMHOBAsi KMCJIOTa KOAHUPYET CHMHTE3 JBYX KJIACCOB
6€e/1KOB: HECTPYKTYPHBIX Gejikos-(pEePMEHTOB, KOTOpPbie OOCIYXHBAKOT
npolecc penpoayKUMH BHUPYCOB HA pa3HbIX €ro 3ranax, H CTpyK-
TYpHBIX 6eJIKOB, KOTOpble BOMJIYT B COCTAB BHPYCHBLIX YacCTHL] IO-
TOMCTEA,

CHHTe3 KOMMOHEHTOB BHpyca (6ENKOB M HYKJIIEMHOBBIX KHCJOT)
pa3obllieH BO BPEMEHHM M MpPOCTPAHCTBE, T. €. NMPOTEKAET B Pa3HbIX
CTPYKTYpax siipa U UMUTOIIa3Mbl KIETKU. BoT nmo4yeMy 3ror YHMKamh-
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Hblil croco® pa3MHOXEHHsI BUPYCOB HA3bIBAETCS NUCBIOHKTHMBHBIM (OT
nar. disjunctus — pa3obLIeHHBII1).

®opmupobanne (cOopka) BupycoB. CHHTE3MPOBAHHBIE BHPYCHbBIE
HYKJIEHHOBBIE KHCIOThl M Oenku 00/1a8a10T croco6HocThIO crielndu-
YeckM «y3HaBaTb» ApYr Apyra M MpH JoCTAaTOYHOH HX KOHLIEHTpa-
UMM CaMOITPOU3BOJILHO COENUHAIOTCS B pe3y/brare ruapodobHBIX, co-
JIEBbIX MU BOJOPOOHBIX CBSI3el.

CyuiecTByIoT cieaywowue obue MPUHLUMIBL cOOPKM BHPYCOB,

MMEIOLIUX pa3HYIO CTPYKTYpY:

¥ (bopMUpoBaHHE BUPYCOB SIBASIETCS MHOTOCTYMEHYATBIM MPOLECCOM
c o6pa3oBaHMEM NPOMEXYTOYHBIX (POPM;

B c6opka NMpocTo YCTPOEHHBIX BUPYCOB 3aKJIIOYAETCS BO B3auMOIECH-
CTBUU MOJIEKYJl BUPYCHBIX HYKJIEUHOBBIX KHUCIOT C KANCHUAHBIMH
6eskaMu ¥ 06pa3oBaHUU HYKIIEOKANCHAOB (HAMPUMEDP, BUPYCHI
MoJIMOMHUENNTA). Y CIIOXHO YCTPOEHHBIX BUPYCOB cHayana popMH-
PYIOTCSI HYKJIEOKATCHABI, C KOTOPbIMH B3aUMOACHCTBYIOT Geku
cynepKancuaHbix obonoyek (HAampUMep, BUPYCH IPHIMA);

B ¢opMHpoBaAHKE BUPYCOB MPOMUCXOAUT HE BO BHYTPUKIETOUHOM
XHIAKOCTH, 4 HA SAEPHBIX WX LIMTOMIA3MaTHYECKUX MeMOpaHax
KJIETKH;

B cioXHO OpraHM30BaHHbIE BHUpPYChl B mpolecce (opMHUPOBAHUS
BKJTIOYAIOT B CBO#H COCTaB KOMITOHEHTBHI KJIETKHM-X03sIMHA (M-
IIbl, YIJIEBOIB).

Boixoa BapycoB M3 KieTkH. PazmnyaioT 1Ba OCHOBHBIX THIA BBIXO-
Ila BUPYCHOTO MOTOMCTBA U3 KJIETKH. [1epBplit TUT — B3PBLIBHOW —
XapakTepHu3yeTcs OJHOBPEMEHHBIM BBIXOJOM O00JiblIOro KoJjiM4ecTBa
BHpycoB. IIpu atom kierka Gbictpo nmorubaer. Takoit cnocob Beixoxa
XapakKTepeH Ul BHpPYCOB, HE MMEIOLUX CYMEpKANCHAHOH 00OJIIOYKH.
Bropoit Tum — nmouykoBaHue. OH npucyul BUpycaM, HUMEIOIHUM
cynepkancuaHylo obosouky. Ha 3akmountensHoM atane cbopku HyK-
JIEOKATICUABI CJIOXHO YCTPOEHHBIX BUPYCOB (PHKCHPYIOTCST HA KJIETOY-
HOi TuiasMaTuueckoil MeMOpaHe, MoaudulnpoBaHHONU BHUPYCHBIMU
Oeskamu, M MOCTeNEHHO BBIMAYMBAIOT ee. B pe3ynbrare BbInsuKMBa-
HUsA obpasyeTcst «[oYKa», COOepXalas HyKJIeoKancua. 3aTeM <«rmoy-
Ka» oTaensercst oT kieTku. TakuM obpasom, BHellHsss 00ojiouka 3THX
BUpycoB opMHpyeTcsl B Mpoliecce MX Bbixoga M3 Kiretku. IIpu Tta-
KOM MEXaHHM3ME KJIETKA MOXET MPOdOJIXKHTEIbHOE BpEMS MpoayLH-
poBaTh BHpYC, coXpaHsis B Toil WIM HHONU Mepe CBOM OCHOBHbIE
byHKLMM.

Bpemsi, HeoOxoaMMoE [UIsi OCYLLECTBIEHHMS [TOJIHOTO LIMKJIA pell-
POOYKLUHN BUpPYCOB, BapbUpyeT oT 5—6 y (BUpychl Ipuima, Hary-
palbHON OCNbl U Ap.) 10 HECKOJNBKUX CYTOK (BHPYCHl KOpH, aJleHO-
BUpYychl M Ap.). O6pa3zoBaBlUnecs] BUPYCHI cmocoOHbl MHMHUIMPOBATH
HOBBIE KJIETKM M ITPOXOAWTb B HUX YKa3aHHbIi Bbille LIMKI PEMpo-

IYKUMH.
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3.5.2. Mumeepamuensiii mun ezaumModelicmeus
(eupozeHus)

HHrerpaTiBHblil THN B3auMoneicTBus (BUPOreHHMs) XapaKTepu3yer-
csl BCTpaMBaHMeM (MHTerpauuei) HyKAeMHOBON KHMCIOTH BHMpyca B
xpoMocoMy kietkd. [Ipu 3TOM BHpYCHBI M€HOM pEIUTHUMPYETCHA M
dyHKUMOHNpYeT KaK cOCTaBHas 4acTh KJIETOYHOINO reHOMa.

Hnrerpauus BupycHoro reHernyeckoro Matrepuana ¢ JJHK kier-
KM XapakTepHa Asl ONpEAENACHHBIX TPyMNn BUpPycoB: O6akreprodaros,
OIMYyX0JIEpOHBIX (OHKOT€HHBIX) BUPYCOB, HEKOTOPBIX MHEEKLMOHHBIX
BupycoB (Bupyc remarura B, ameHosupyc, BUY). ns uHrerpauuu
C XpOMOCOMO# KjIeTKM HeobXoluMa KonbLeBasi ¢popMa ABYHHUTYATOM
supycHoit THK. ¥ NHK-conepxawux Bupycos (Bupyc remarura B)
nx JHK o6nagaer cBOHCTBOM BCTpamBaThcs B T€HOM KAETKHM IpH
yyactuM psina ¢epmeHTOB. Y Hekotoprix PHK-coaepxaiiux Bupycos
(BHY, oHkoreHHbie BHPYCHI) MPOLECC MHTErpaluu Gosee CIOXHBIIM
U siBIsieTcs: 06s3aTeIbHBIM B LIMKIIE MX PeNpOAyKUMM. Y 3TUX BHPY-
coB cHayata Ha Matpuue PHK c¢ nomoiipio Bupyccrneundmnueckoro
tdepmenra obparHoil TpaHcKpuMnTassl (peBepra3nl) CHHTE3UpyeTcst
OHK-konus (xkAHK), koropas 3atem Bctpausaercs B JHK xuerkn.
IOHK Bupyca, HaxoasiLasicss B COCTaBE XPOMOCOMBI KJIETKH, Ha3bl-
Baetca JTHK-nposupycoM. Ilpu aeneHun KIeTKM, COXpaHSIOWIEH CBOM
HopMaibHele dyHkuuy, JTHK-npoBupyc nepexoaur B reHOM mouep-
HHX KJIETOK, T.€. COCTOSIHHE BUPOT€HMM HacleqyeTcs.

OHK-npoBuUpyc HeceT AOMOMHMTENbHYIO TeHeTHYeCcKylo HHop-
MaLMIO, B pe3yNbTaTe Yero KJeTkd NMpuobperaioT psifi HOBHIX CBOMCTB.
Tak, uHTErpaLus MOXET SBMTbCA NMPUYMHON BO3HMKHOBEHUS psifa
ayTOMMMYHHBIX U XpOHMYecKux 3aboseBaHuii, pa3HOOOpa3HEIX ony-
xoneit. IMox Bo3aeiticTBueM psiga du3MyecKNX W XMMHYECKUX akTo-
pos JIHK-npoBupyc MOXeT MCKIIOYAThCs M3 KJIETOUHOH XpOMOCO-
Mbl U TEpexonuTh B aBTOHOMHOE COCTOSIHME, YTO BENET K pernpo-
OyKUMM BHpYca.

3.6. KynsTuBMpOBaHKe U MHOUKALKUA BUPYCOB

KyAbTHBHpOBRHME BUPYCOB YeJIOBEKA M XHBOTHHIX MPOBOMAT C Le-
Jbl0 J1abopaTOpHO#M AMATHOCTMKHM BUPYCHBIX MHMEKLUi, 11 u3yye-
HUSl BOIMPOCOB NaTroreHesa M MMMYHWTETa, MOJYyYEHUsE DUACHOCTHU-
YECKUX M BaKUMHHBIX NpenapatoB, MPHUMEHSIOT B Hay4yHO-UcCCleno-
BaTesibekoit pabore. [lockonbky BMpYCHl IBASIIOTCS aGCOMIOTHBIMU Na-
pa3utaMM, UX KyJIbTHMBUPYIOT WJIM Ha YpPOBHE OpraHM3Ma, WiHM Ha
YPOBHE XHUBHIX KJIETOK, BbIpallMBAEMEIX BHE OpraHuM3ma B MCKYCCT-
BeHHBIX ychoBusix. B kadecrBe Guomornyeckux moneneit Anist KyJALTH-
BUPOBAHMSI UCMOJB3YIOT J1aGOpaTOPHBIX XHBOTHbIX, pa3BHBAIOILHECS
KypHHLBIe 3MOPHOHEI M KYNLTYPHI KJIETOK.

55



JlabopaTopHble XHWBOTHbIE (6€Nble MBIIUK, XJIOMKOBBIE KpbICHI,
KPOJIMKH, XOMSIKM, 00€3bsiHbI U Ap.) B HAYaJIbHBIA MEPUOL pa3BH-
THUSI BUPYCOJIOTUM OBUIU €IMHCTBEHHOI 3KCIIEPUMEHTAIBLHON 6GHOJO-
TMYECKON MOJEIIBIO, KOTOPYIO MCMONb3OBAIM IUISI Pa3MHOXEHUS M
U3y4eHUs] CBOMCTB BUPYCOB. Ha OCHOBaHWM Pa3BUTHUSI TUNIMYHBIX MpPU-
3HaKOB 3a00/IEBAHMSI U MATOMOPQONIOTHYECKHX M3MEHEHUN OpraHoB
XXHMBOTHBIX MOXHO CYIMTb O PENpPOAYKLMH BUDPYCOB, T. €. MIPOBOAUTD
WUHAMKALMIO BUPYCOB. B Hactosiiee BpeMsl TpMMEHEHME STOi Moje-
JU ISl TUATHOCTUKU OrpaHMYEHO H3-32 HEBOCIIPUUMYMBOCTH XHU-
BOTHBIX KO MHOTMM BHpYCaM 4YeJIOBEKa.

KypuHbie 3MOpHOHBI MpEIUIOXEHBI B KaYECTBE SKCIEPUMEHTANb-
HOM MoIenu AN KyJlbTHUBUPOBAHHUS BUpPYCOB B cepeauHe 30-X romos
®. bepHeroM. K 1ocTOMHCTBAM MOZENU OTHOCATCS BO3MOXHOCTb Ha-
KOIUIEHUsI BUPYCOB B OOJBLIMX KOJUYECTBaX, CTEPWIBHOCTh OOBEK-
Ta, OTCYTCTBME CKPBITBIX BUPYCHBIX HMH(EKLMWH, NMpPOCTOTa TEXHHUKH
pabotbl. [Insi KylNbTMBUPOBAaHUSI BMDYCOB HCCJEAYEMBI MaTepua
BBOIAIT B pa3jIMuHble MOJOCTH M TKAHU KYpHHOIO 3apoibilia.

Hnaukaumo BUpPYCOB OCYLIECTBISIIOT IO XapakTepy creluduyec-
KHMX MOpaXeHMUil obosouek U Tena 3MGpHoHa, a Takke ¢eHOMEHY
reMarriioTHHAUMU — CKJIEMBAHMIO SPUTPOLIMTOB. SIBIEHME reMarmiio-
TUHAUMM BriepBble 6bUTO OOHapyXxeHO B 1941 r. mpu KyJabTHBHpOBa-
HUMU B KYpMHBIX 3MOpUoHaxX BuUpycoB rpunra. ITo3gHee ObUTO ycra-
HOBJIEHO, YTO TeMAarrIlOTHHUPYIOLIMMHM CBoiicTBaMM 06/1afaloT MHO-
rue Bupychl. Ha ocHoBe 3Toro ¢deHoMeHa Oblia pa3pabGoTaHa TEXHMU-
Ka peakuuu reMarrmotHHauuu (PI'A) BHe opranusma (in vitro),
KOTOpasi LUPOKO NpUMEHseTcsl Juisl 1abopaTopHO TMArHOCTUKH BH-
pycHbIX HHbeKuuit. KypuHble SMOpHOHBI He SIBNISIOTCS YHHBEPCAID-
Hoit BHoMOrHYeCcKON MOZeNblo Wit BUpycoB. [1oYTH HeorpaHUYeHHbIE
BO3MOXHOCTH ITOSIBUJIMCh Y BUPYCOJIOTOB ITOC/N€ OTKPHITHSI MeToja
BbIPALUUBAHUS KYJBTYP KIJIETOK.

Merton Ky/npTyp KJNETOK — BbIpaUIMBaAaHHUE DPA3NTMYHBIX KIETOK H
TKaHei BHE OpraHM3Ma Ha MCKYCCTBEHHBIX MMMTATEJbHbIX Cpeaax —
paspaborad B 50-x romax Hx. DHoepcoM U cotp. IMogasisiiouiee Gob-
ILUMHCTBO BMPYCOB CITOCOOHO pasMHOXATBHCS Ha KYIbTypax KieTok. Jlas
MIPUTOTOBJNIEHUSI KYJNbTYD KJIETOK UCIOMNB3YIOT caMble pasHOOOpa3Hbie
TKaHU YeloBeKa, XMBOTHBIX M NTUL. Bosbluoe pacnpocTpaHeHue mMo-
JYYHJIA KYJBTYphl KJIETOK U3 3MOPUOHAIBHBIX M OMYXOJEBBIX (3J0-
Ka4eCcTBEHHO IMepepoXIEeHHbIX) TKaHei, 06afalomux Mo CpaBHEHHUIO
C HOPMAJIbHOI TKaHbBIO B3pOCJOro opraHuama 6ojiee aKTUBHOI CIO-
COOHOCTBIO K pOCTy M Pa3MHOXEHHMIO.

B 3aBUCHMOCTH OT TEXHMKH NMPUTOTOBJAEHHMS M KYJIHTUBUPOBaHHS
pa3MyaloT TpH OCHOBHBIX THNA KYJIBTYp KNETOK M TKaHEH: omHO-
CNOifHBIE KYJBTYPBl KJIETOK; KYAbLTYPhl CYCITEH3WPOBAHHBIX KIIETOK;
OpraHHbi€ KYJbTYDBI.

HauGonbiiee npakTuyeckoe NpUMEHEHHE MOJYYUIH OTHOCTONHbIE
KYJAbTYpbI, pacTylliie Ha TOBEpXHOCTH CTekJia JaGopaTopHOH mocy-
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Puc. 3.4. OpHocnoitHas KynbTypa KJIETOK.
a — HesapaxeHHas, 6 — szapaxeHHas (LIT13).

Ibl B BUAE MOHochos KieTok (puc.3.4, a). OmHocHOlHbIE KYTbTYPbl
KJNIETOK B 3aBHCHMOCTH OT HHCIa )KH3I'IGCHOCOGIII>IX reuepauuﬁ B CBOIO
ouyepenb NMOAPANENSIOTCS HA NEpBUYHbIE, MU MEPBUYHO-TPUINCUHH-
3UpOBaHHbIe (CIOCOOHBI PA3MHOXATbCsl OJHOKPATHO), MEpPeBMBaeMbIe,
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WIU cTaOM/IbHBIE (CMOCOOHBI MEpeBUBATLCS B JIaGOPaTOPHBIX YCIIO-
BUSIX B TEYEHUE HEONPEAESCHHO UIMTEJILHOTO CpoKa), W IoJynepe-
BHUBaeMble (CriocoGHbI pa3MHoxarbcsi B TeueHue 40—50 naccaxeit).
KynbTypbl CycneH3MpOBaHHBIX KJIETOK PAacTyT M Pa3MHOXAIOTCS BO
B3BCIUICHHOM COCTOAHHWH NPH NOCTOSAHHOM HHTCHCHUBHOM MNEPEMELLIU-
BaHWM cpelbl. OHW MOTrYT GbIThb MCMOJIL30BaHb! Ul HAaKOIUIEHUS
GoJibloro KonuyectBa BUpycoB. HekoTopbie BUpPYCHI Jyulile pasMHO-
XaloTcsl B OPraHHBIX KYJIbTYpaXx, KOTOpbI€ NpPEACTaBIsAIOT coboil Ky-
COYKH OpPraHOB XXMBOTHOFO WJIM YejIoBEKa, BhIPAlIIMBaeMbIX BHE opra-
HU3Ma U COXPAHSIOIIMX CBOMCTBEHHYIO JAHHOMY OPraHy CTPYKTYpY.
B 3aBucHMoOCTH OT CBOICTB BHMpyca moabupaloT HauGosee 4yBCTBU-
TENbHYIO K JAHHOMY BUPYCY KYJIBTYPY KJIETOK, HA KOTOPOif BO3MOXHa
€ro pernpoayKLusi.

O pasMHOXEHWH BHUPYCOB B KYJLTYpe KIETOK CBHIETENLCTBYIOT
CJIEAYIOLME TNPU3HAKH:

A yuronatuueckuit 3¢gek;

A 0o0pasoBaHHMe B KJIETKaxX BKJIIOYCHHH;
A oOpasoBaHMe OnsilLEK;

A eHOMEH reMajicopbunH;

A «[BETHas» peakLMs.

Huronatnuyeckuit addekt (LUI1D) — Buaumble nox MHKPOCKO-
noM Mop¢oorHyecKue W3MEHEHHUs KIETOK BIUIOTb A0 WX rubesnw,
BO3HMKAIOLIWE B pe3y/NbTaTe MOBPEXAAIOLLEero AeHCTBUSI BUPYCOB (pHcC.
3.4, 6). Xapakrep LTI, BbI3BaHHOr0 pa3HBIMU BHpYCaMH, HEOdU-

Puc.3.5. Tunbl BUPYCHBIX BKJIIOYEHHI. Puc.3.6. bnsawxn Bupy-
a — uHTOMJIa3MaTHYeCKHe; 6 — sjepHbie. COB B KYJIbTYpE KIIETOK.
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HaxoB. BkmoyeHUs! mpeacTaBasior coboit CKOIIEHUsT BUPYCHBIX Yyac-
THU, BUPYCHBIX GEJIKOB MJIM KIETOYHOro Marepuayia, KOTOpble MOX-
HO OOGHapyXWUTb B flipe WJIM LMTOIUIa3Me KJIETOK NpH CIEeLMAIbHBIX
Mmeronax okpacku (puc. 3.5). BAsiKH, UK «HEraTUBHBIE KOJOHUHU»
BUPYCOB, — YYaCTKH pa3pyLUEHHBIX BUPYCAMH KJIETOK, UX MOXHO
0OHApYXUTb MPH KYJIbTUBUPDOBAHUM BHPYCOB HA OIHOCJONHBIX
KJIETOYHBIX KYNAbTYpax, MOKPLITbIX TOHKUM cloeM arapa (puc. 3.6).
bnswku, obpaszyeMble pa3HbIMH BMpYCAMH, OTIMYAIOTCS 10 BEJU-
YuHe, popMe, BpeMEHH MOSIBIEHUS, MO3TOMY (DEHOMEH OJAILKO-
00pa3oBaHUsT UCMONB3YIOT MIsl AuddepeHUHMAUNU BUPYCOB. Peakums
reMaacopéunyu — CMOCOOHOCTb KJIETOUHBIX KYJIbTYp, 3apaxX€HHBIX
BUpPYCOM, afcop6UpOBATH HA CBOEHl MOBEPXHOCTH 3PUTPOLIUTHI.
MexaHu3MBbl peakuuii reMancopOUMU U reMarrIIOTHHALUU CXOIHBI.
MHorue BHpychl 00nagaloT reMaacopGHMpyIOLIMMU CBOMCTBAMM.
«lIBeTHas» peakuusi OCHOBaHa Ha pasHMIlE B LBeTe MHIMKATOpa MH-
TaTeJbHOW CpeAbl, UCIIONb3yeMoOil AN KynbTyp KiertoK. [Ipu pocte
KJIETOK, HE MOpaXeHHBIX BUPYCOM, HAKAaIUIMBAIOTCS MpPOLYKTHl Me-
Tabo/In3Ma, YTO NMPUBOIUT K M3MEHEHHUIO L(BETa MHAMKATOpA ITMTA-
TelbHOW cpenpl. Tlpu penpomykuuMy BUpYCOB B KYAbTYpe Hapyiua-
eTCsl HOpMaJbHbI MeTaboNM3M KJIETOK M Cpela COXpaHsSleT NepBo-
HayanbHbIA LBET.

3.7. bakrepuodcaru

Bakrepuodaru (ot «Gakrepusi» U rpey. phagos — IOXHpaTeIb) —
BUpYChl BakTepHuil, obnanamplue cnocobHOCTbIO crnielMduUecKu npo-
HUKAThb B OGaKTepuanbHble KIETKH, peNMpOAYLIMPOBATLCS B HUX U BbI-
3pIBaTh UX PACTBOpEHHUE (JIU3MC).

Ucrtopust oTKpbITHst DakTepuodaros cBsi3aHa ¢ UMEHEM KaHaICKO-
ro uccnegosarens @. x’Apenna (1917), KoTopwlit 0GHapyxun s¢ekr
nn3nca GakTepuil, BbIIENEHHBIX M3 MCMpaXHEeHU GONBHOTO IU3eHTe-
pueii. Takve sipneHus Habmoganu W Apyrue MuKpobuonorn [Iama-
nest H. @., 1898; Tyopr ®@., 1915], Ho auiup P. x’Opennsb, mpenro-
JIOXHUB, YTO MMeeT Jei0 C BUPYCOM, BBIAETUI 3TOT «IMTHYECKHIif
takTop» ¢ nomouipio GakTepuaNbHbIX (UIBTPOB W Ha3paj ero 6ak-
Tepuodarom.

B nanbHeineM BBISICHWIOCH, YTO GaKTepuodaru IIMpoKo pacrpo-
CTpaHeHb! B Ipupone. Mx oOHapyxuiu B Bome, NMoyvse, MULIEBLIX MPoO-
OYKTax, Pa3jIMYHBIX BBLIEJICHUAX U3 OpraHU3Ma Joged ¥ XUBOTHBIX,
T.e. TaM, Iie¢ BCTpeyaloTcst Gakrepun. B HacTosilliee Bpemst 3TH BUPY-
Cbl BBISIBJIEHBI Y GOJBIIMHCTBA GaKTepHit, KaK 0ONE3HETBOPHBIX, TaK
M1 HEeBGOJIE3HETBOPHBIX, a TaKXe PSla OIPYTMX MHUKpOOPraHM3MOB (Ha-
npumep, rpuoos). [1o3ToMy B 1WIMPOKOM CMBIC/IE UX CTAIM Ha3bIBAThH
npocro ¢aramH.

®arn paznuyaloTcst no ¢hopme, CTPYKTYpHOI OpraHU3aLUM, TUIY
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Tonoska

XBOCTOBOI OTPOCTOK

XsocToBast HUTb

Basansmas
MTACTHHA

Puc.3.7. Bakrtepuodar (cxema crpoeHHs).

HYKJIEMHOBOM KHMCJIOTHI M XapakTepy B3auUMOAEHCTBUS C MHUKPOGHOI
KJIETKOM.

Mopdosorns. BonbliMHCTBO (aroB 1Mo 3/1€KTPOHHBIM MHUKPOCKO-
MTOM UMEIOT (hOpMy rOJIOBACTHKA HJIM CIIEPMAaTO30MIa, HEKOTOpbIE —
KyOHuecKylo 1 HUTEBUAHYIO ¢opMbl. Pazmeprl d)aron KoneOnoTCs or
20 no 800 HM y HUTEBUAHBIX (haros.

Hanbonee nmosHO M3y4yeHbl KpynHble OGakrepuodary, UMeEOLHe
dopmy criepmarozonna. OHH COCTOAT M3 BHITAIHYTOH HKOCA3ApHYeEC-
Koii rojoBku pasmepoM 65—100 HM M XBOCTOBOrO OTPOCTKA IJIM-
Hoit 6onee 100 HM (puc. 3.7). BHYTpH XBOCTOBOrO OTPOCTKA MMeETCSA
MONBbIH UHIUHIPUYECKUI CTEPXEHb, COOOILAIOILMICSI OTBEPCTUEM C
[OJIOBKOM, CHAapyXH — 4€XOJ, CITOCOOHBIH K COKpalIEHHUIO Hamoio-
O6re MbILB. XBOCTOBOH OTPOCTOK 3aKAHYMBAETCS LLECTHUYTONbHOM
6a3ayibHOM MIACTHHKON C KOPOTKMMM LIMIIAMH, OT KOTOPBIX OTXO-
OAT HATEBUAHbIE CTPYKTYpbl — (HOPHILIBI.

CyiuectByloT TaKkxke ¢arv, MMeEIOLMe JUTHHHBI OTPOCTOK, YeXOJ
KoToporo He cnocabeH coxpallaTbCsi, (parM C KOPOTKMMHM OTpOCT-
KaMH, aHajoraMu OTpOCTKOB, 6e3 orpocTka.

Xumuvecknit coctaB. Parv cocTosT U3 ABYX OCHOBHBIX XHMMYEC-
KHX KOMnoHeHToB — HykieHHoBoil kuciotel (IHK wmu PHK) u
6eaka. Y caros, UMEOILHUX (GOPMY criepMaTo3oHaa, ABYHHTYATAs
JOHK miotHo ymakoBaHa B BHOE CIMpATM BHYTPHM TOJIOBKH.

Benku BxomsAT B coctaB 060j104KM (KarCUa), OKpyXaioleid Hykie-
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MHOBYIO KUCJIOTY, U BO BCE CTPYKTYPHBIE 3IEMEHTbl XBOCTOBOIO OTPO-
crka. CrpykTypHble Oenku ¢para paanMyaloTcs o COCTaBy MNOJUMENTH-
OOB Y MpeJCTARICHBl B BHIE MHOXECTBA WIEHTHYHBIX CYOBEAMHHL, YJIO-
XEHHBIX MO CMHUPAIBHOMY MM KyOMYECKOMY THITY CUMMETpPHHU.

KpoMme cTpyKTypHBIX G€/lKOB, Y HEKOTOPBbIX (haroB OGHApYXEHbI
BHYTPEHHHE (reHOMHBIE) GeNKU, CBS3aHHbIE C HYKJIEMHOBOI KHC-
Jotoit, u 6enku-pepmeHTsl (n3ounm, ATd-aza), yyacryolme Bo
B3aUMOJIENCTBUU ara ¢ KIETKOM.

Pe3ncrentnocts. ®aru Gonee ycroWuMBH K NEHCTBUIO XHMMYEC-
KUX U usnyeckux ¢axropos, yeMm Gakrepuu. Pam nesmHdpuumpyio-
wmx BewectB (peHon, 3TUIOBBIA crMpT, 3dup U xopodopM) He
OKa3bIBaIOT CYLLECTBEHHOTO BIUSIHUSA Ha caru. BricokouyBcTBHTEB-
Hbl ¢dary K ¢opMaiuHy M KucaoraM. MHakTuBauusi GONbLUMHCTBA
¢aros Hacrynaer npu Temneparype 65—70 °C. JIMTeabHOE BpeMsi OHU
COXPAHSAIOTCA NMPH BBHICYLUWBAHUM B 3aMAsHHBIX aMIIyJiaX, 3aMOpaXu-
BaHWU npu Temnepatype —185 °C B rauuepuHe.

Baanmoneiictene ¢ara ¢ Gaxrepuansuoii xnerxoi. ITo MexaHuaMmy
B3aMMOJEICTBUSl PAa3TUYAIOT BUPYJICHTHBIE U yMepeHHble darH. Bu-
pYJeHTHBIE ¢aru, NMPOHUKHYB B GAKTepUaIbHYIO KIETKY, aBTO-
HOMHO pelnpoAyHUPYIOTCS B Heil W BBI3bIBAIOT JU3UC Oakrepuii. [Ipo-
LilecC B3aUMOJICICTBUSI BUPYJIEHTHOro ¢para ¢ Gakrepueil Imporekaer B
BUIE HECKONIBKMX CTaAuif M BECbMa CXOX C IpPOLIECCOM B3aHMOJEHi-
CTBMSI BUPYCOB Y€JIOBEKA M XHMBOTHBIX C KJIETKOi X03sIMHA (cM. 3.5.1).
OnHako mist aroB, UMEIOLLMX XBOCTOBOI OTPOCTOK C COKpALLAIOIM-
CA YeXJIOM, OH UMeEET OCOBEHHOCTH. DTH (hark aacopOUpYIOTCsl Ha To-
BEPXHOCTH OAKTEPHUANIBHOM KIIETKH C ITOMOILbIO (PUOPWLT XBOCTOBO-
ro orpocrka. B pesynbrate aktuBauuu ¢arosoro gepmeHta AT®asbl
MPOMCXOOUT COKpPALLEHHE YyeXJia XBOCTOBOTO OTPOCTKA U BHEApPEHHE
CTEPXHS B KJIETKY. B mpouecce «npoKanbIBAHHS» KJIETOYHOM CTEHKHU
6akTepuy NpUHMUMaeT yyacte hepMEHT JIU3OLMM, HAXOASIUUICA Ha
KOHLIE XBocTOBOro orpoctka. Benen 3a stum JJHK dara, coaepxania-
fCSl B TOJIOBKE, MPOXOAUT Yepe3 MMOJIOCTb XBOCTOBOIO CTEPXHS U aK-
TUBHO BMpPBICKUBAETCSl B LIMTOIUIa3My KJIETKH. OcranbHble CTPYKTYp-
Hble 3MeMeHTHl dara (Kancui M OTPOCTOK) OCTAIOTCS BHE KIIETKH.

Tlocne 6HocHHTE3a ParoBbIX KOMIIOHEHTOB H HX caMOCOOpKH B
GakrepuanbHOH KieTKe Hakamuusaercs 10 200 HoBbix ¢aroBeix ya-
cruu. Ilonx meicTBueM ¢aroBoro NHU30LMMa U BHYTPUKIIETOYHOIO OC-
MOTHYECKOIO AABMEHUS] MPOMCXOAMUT Pa3pyLICHHUE KIETOYHOH CTEH-
KH, BbIXoj (haroBoro noroMcrsa B OKDPYXAIOLIYI0 Cpely H JM3UC
6akrepuu. OguH JUTHYECKHIT UMKA (OT MOMeHTa aacopGuuu ¢aros
A0 WX BbiXxoAa U3 KIeTku) npoponxaercs 30—40 muu. IMpouecc
6akTeprodaruu NPOXoJUT HECKOJBKO LIMKIOB, NMOKa He GymyT JH-
3MpOBaHbl BCE YYBCTBUTENbHbIE K NaHHOMY cary GakTepuH.

BzaumopneiicrBue daroB ¢ GakTepHaNbHON KJIETKOH XapaKTepu3y-
eTcs onpenesieHHO creneHblo cneuuduyHoctu. Mo cneunduyHoc-
TH IeWCTBUS Pa3nUYaloT MOJUBAJCHTHBIE (ark, CrIocOGHbLIE B3aUMO-
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HNeiCTBOBaTL C PONCTBEHHBIMM BUAAMU OakTepuii, MOHOBAIEHTHBIE
¢daru, BauMoneicTBylolMe ¢ GakTepHsAMH ONpeAeNeHHOro BHAa, U
TUMoBble aru, B3aUMOACHCTBYIOLIME C OTAEJBHBIMM BapHaHTAMU
(TMmamMu) naHHoro Bua GakTepHid.

YMepeHHble darv JU3MPYIOT He BCe KIETKH B MOMYMSALUM,
C YacThbl0O M3 HUX OHM BCTymHawoT B cUMOHO3, B pe3dyabstate yero JJHK
cdara BcTpauBaeTca B XpoMocoMy OaktepMH. B TakoM ciyyae reHo-
MoM ¢ara Ha3wiBaloT npodar. [Ipodar, craBiLMil YacCTBIO XPOMOCO-
Mbl KJIETKH, NMPU €€ Pa3MHOXEHHUH PEerIHLUPYETCS CHHXPOHHO C
reHoM GakTepuu, He BbI3bIBAsi €€ JIU3UCA, M MEpelaeTcsl Mo Haciaea-
CTBY OT KJIETKM K KJIETKEe HEOrpaHMYEHHOMY YHCJY MOTOMKOB. Buo-
JIOTHYECKOE sIBNEHHE CHMOMO3a MHUKpPOOHOH KIETKH C YMEepeHHBIM
cdarom (npocaromM) Ha3eiBaeTcs JU3OTeHH e, a KyJasTypa Oakre-
pHii, coepxaiuas npodar, nojyyusia HasBaHMe JU3OrFeHHOH . 3To
Ha3BaHue (OT rpeu. lysis — pasjloxeHue, genea — MPOUCXOXAEHHE)
OTpaXKaeT crocobHOCThL npodara caMONpoOM3BOJbHO WIM TOA AEHCTBU-
eM psila PU3NUECKHX M XMMHUYECKHX (haKTOPOB HUCKITIOMATBCA M3 XPO-
MOCOMBI KJIETKM W MEPEXOAUTb B LMTOMIA3My, T. €. BECTH cebs Kak
BUPYJIEHTHBI ar, JU3upylonii GakTepuH.

JIn3oreHHbie KyAbTYphl ITO CBOMM OCHOBHBIM CBOWCTBaM HE OT-
JIMYAIOTCS OT MCXOAHBIX, HO OHU HEBOCIPUUMYMBBI K ITOBTOPHOMY
3apaXeHHI0 TOMOJIOTMYHBIM WJIM OJU3KOPOACTBEHHBIM (aroM M,
KpoMe TOro, IpHOOpETaloT HOMOJHHUTE/IbHbIE CBOHCTBA, KOTOpHIE
HaXOHSATCS Iofi KOHTpoJieM reHoB npodara. M3ameHeHHe CBOICTB MHK-
POOPraHM3MOB IOJ BAUSIHUMEM MNpodara nojiyyuso HapaHue ¢aro-
Boil KoHBepcuu. [TocneaHsass uMeer MecTo y MHOTUX BUIOB MHK-
POOPraHM3MOB W KacaeTcsl PasiIMMHBIX HX CBOMCTB: KYJAbTYPaNbHbIX,
OHOXHUMHYECKHUX, TOKCUT€HHBIX, AHTUIE€HHbIX, YYBCTBHTEIbHOCTH K
aHTHOMOTHKaM M ap. KpoMe Toro, mepexonsi U3 MHTErPUPOBAHHOIO
COCTOSIHMSI B BUPYJEHTHYI0 (OpMy, YMepeHHbIil ¢ar MoXeT 3axBa-
THUTh 4aCTb XpOMOCOMbI KJIETKH W NPHU JIMU3MCE MOCAEAHEH MNEPEHO-
CHT 3TY 4YacTb XPOMOCOMBI B APYryi0 kieTkKy. Ecin MHKpoOGHas KJeT-
Ka CTaHET JIM30TeHHOM, OHa MpuoOpeTaeT HOBble CBOiCTBA (CM. Ia-
By 5). Takum o6pa3zom, ymepeHHble ard ABISIOTCS MOLIHBIM (ak-
TOPOM H3MEHUYHBOCTH MHUKpPOOPraHM3MOB.

YMepeHHble ¢pard MOTYT HAHECTH Bpel MHKPOOHOJOrHYecKoMy
npou3BoACTBy. Tak, ec/ii MUKPOOPTaHM3MBbI, UCMOJIb3YEMbIE B Kaye-
CTBE MNpPOAYLEHTOB BaKLIMH, aHTUOMOTHKOB M APYriMX OHONOrHYeCKHX
BEILECTB, OKa3bIBAaIOTCA JIW3O0M€HHBIMM, CYLIECTBYET OIACHOCTb Ie-
pexofa yMepeHHoOro ¢ara B BUPYJEHTHYIO (GopMYy, YTO HEMHUHYOMO
NPUBEAET K JIU3UCY NMPOHU3BOIACTBEHHOrO LITAMMA.

MpakTuueckoe ucnonb3oBaHue ¢aroB. [IpumeHeHHe
¢aroB oCHOBaHO Ha HMX CTporoif creuupuyHOCTH AeicrBus. Daru
HCMOAB3YIOT B NHATHOCTHKE MH(EKUUOHHBIX GoJie3HeN:

® C MOMOIUBIO HM3BECTHBIX (IMArHOCTHYECKHMX) (paroB MpPOBOASAT
MICHTU(UKALMIO BbIICNEHHBIX KYJILTYp MHMKpoOpraHu3MoB. Bcenmen-
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CTBHE BbICOKOH crieLiMpuyHOCTH $HaroB MOXHO OMNMpEAETUTh BHI BO3-
OyauTenst wiM BapuaHTHl (TUMB) BHyrpd Buma. ParotunupoBaHue
uMeeT GoJibliioe MHIEMHONIOrMUECKoe 3HAYEHHE, TaK KaK MO3BOJIs-
€T YCTAHOBMTb MCTOYHUK M IMYTH PACHPOCTPAHEHHMS] UHGEKLNH;

® C NOMOLIBIO TECT-KYJIbTYpPhl MOXHO OIpPEAENUTbL HEM3BECTHLI ¢ar
B MCC/IElyeMOM MaTepHajie, YTo YKa3bIBaET Ha IPUCYTCTBUE B HEM
COOTBETCTBYIOLLUX BO3OYIUTENEHA.

®aryt MPUMEHSIIOT VI JIeYeHUsT M TPOQIWIAKTUKM WHEOEKLMOHHBIX
6onesneil. [IponsoasaT OPIOLLIHOTUGO3HBILI, AUCHTEPHITHBIH, CUHETHOM-
HBIA, CTapMIOKOKKOBbI hard U KoMOUHMpOBaHHBIE Npenapathl. Crio-
coObl BBEICHHSI B OpPraHM3M: MECTHO, SHTEPAIbHO WM TMAPEHTEPATHHO.

YMepeHHbIE (paTH HCIOJIb3YIOT B TEHETUYECKOM WHXEHEpUH M
OMOTEXHONOrMHM B KAYyeCTBE BEKTOPOB VIS MOJyYEHHUs] pEKOMGHHAaH-
THeix [IHK (cm. rnasy 6).

lasea 4

JKOonorna MMKPOOPIrAHU3MOB

Dkonorust (oT rped. oikos — 10M, MECTO OOMTaHHUS) MUKPOOPraHHU3-
MOB M3Yy4aeT MX B3aMMOOTHOLUEHMSI ApYr C APYIOM M C OKpYXalo-
meit cpenoi. Kak u3BecTHO, MUKpOOpPraHU3Mbl OOHAPYXUBAIOTCS B
nmouBe, BoJle, BO3AYXE, Ha pAcCTEHHUsIX, B OpraHMW3ME€ uyeoBEKa U
JKUBOTHBIX.

4.1. Muxpocnopa noussl

Mukpodnopa nouBbl XapaKTepHU3YeTCsi GOABLIUM pa3HOOOpasHeM
MHKpPOOPraHM3MOB, KOTOphIE MPUHUMAIOT Y4YacTUE B IpoLieccax Moy-
BOOOpa3oBaHUsI U CAMOOYMILIEHHUS! TIOYBBI, Kpyroodopota B IpHUpoIe
a30Ta, yrepoia M Apyrux 3neMeHToB. B nouse obutalor Gakrepuw,
rpu6bl, TUIIAHHUKY (CHMGHO3 rpUOOB C LIMAHOOGAKTEPHSIMU) U TPO-
CTEHLLHE.

Ha roBepXHOCTH MOYBbI MMKPOOPraHM3MOB OTHOCUTENIBHO Mano, Tak
KaK Ha HUX ryoutenbHo AeictByior Y®-JIyuu, BbICYIMBAHUE M T. L.

HauGonbluee ynucno MUKPOOPTAHU3MOB COHEPXHUTCSI B BEPXHEM
cioe noussl TonudHoi o 10 cm. Tlo mMepe yrnyGneHUs B MOYBy Ko-
JIMYECTBO MUKPOOPraHM3IMOB YMeHbLUAeTCsS U Ha rrybuHe 3—4 M oHHM
NpakTUYECKU OTCYTCTBYIOT.

CoctaB MUKpO(JIOpbl MOYBEI MEHSIETCSI B 3aBUCMMOCTH OT THMNA
M COCTOSIHUSI MTOYBBI, COCTABA paCTHUTEIBHOCTH, TEMIIEPATYphI, BlIaX-
HOCTH U T.A. BONBUIMHCTBO MUKPOOPTaHU3MOB ITOYBBI CTOCOOHBI pa3-
BUBaTbCsA NMpU HeidTpasibHOM pH, BbICOKOH OTHOCHUTENBbHON BIaXHO-
CTH, Mpu TeMneparype ot 25 go 45 °C.
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B nouBe XuBYT GaKTepuH, CrOCOOHbIE YCBaUBaTh MOJEKY/SAPHBIil
asor (asoTduKcupywilMe), OTHOCHUIMECS K poaam Azotobacter,
Azomonas, Mycobacterium U ap. A30TQHKCHUPYIOLLIHE PA3HOBUIHOCTH
UMAHOOAKTEPHil, UIU CHHe-3CJIEHBIX BOAOPOC/ECH, TPUMEHSIOT IS
MOBBILLIEHHS TMJIOAOPOAUSI pUCOBBIX ToNieil. Takue GakTepuu, Kak rces-
IOMOHANbl, AKTHBHO YYaCTBYIOT B MUHEPAJM3alMH OPTraHUYECKHX BeE-
LIECTB, a4 TAKXKE BOCCTAHOBJIEHHH HUTPATOB O MOJIEKYJSIPHOrO a3oTa.
Kueunsie 6akrepun (ceM. Enterobacteriaceae) — kuiueyHas manod-
Ka, Bo30Oyaurenu GpiowiHoro TH}a, CATbMOHEIE30B, NU3EHTEPHU —
MOTYT rornajgath B nouBy ¢ ¢ekamusamMu. ONHAKO B TOYBE OTCYTCTBY-
10T YCJIOBUSL ISl WX DPA3MHOXEHMSI, U OHM IOCTENEHHO OTMMPAIOT.
B 4nCTBIX MOYBax KMWIEYHAs NAJOYKA W MPOTEil BCTPEYalOTCA PENKO;
OoGHapyXeHHe UX B 3HAYMTEJIbHBIX KOJMYECTBAX SABJISETCA II0Ka3aTesieM
3arpsA3HeHUs TI0YBbI (beKaluaAMHU YenoBeKa M XHUBOTHBIX M CBHUAETE/Ib-
CTBYET O ee CAaHMTapHO-3TTMAEMHONOrHYeCKOM HeGnaromnonyyuu (Bos-
MOXHOCTb Iepenaud Bo30yauteneil nHgpeKLHMOHHBIX 3a00/ieBaHMIA).

IMoyBa ciyXXHUT MECTOM OGMTaHMSI CIIOPOOOPA3YIOLIMX MaNodeK po-
noB Bacillus u Clostridium. Henmatorennsre Gawwmnsr (Bac. megatheri-
um, Bac. subtilis u ap.) Hapsay c nmceBIOMOHaKaMu, MpPoTEEM U He-
KOTOPBIMHM APYTUMHU GaKTEPUSIMH SIBISIOTCA aMMOHUDULIMPYIOLIMMH,
COCTABAAS TPYNNy FHUJIOCTHBIX GAKTEPHIii, OCYILECTBIASIOUIMX MHHE-
panu3zauuio 6enkos. IaroreHHble majouku (Bo3GyauTENb CUHOUPCKOM
S3Bbl, OOTYNMM3Ma, CTONOHSKA, ra30BOH TAHTPEHbI) CIIOCOOHBI -
TeJIbHO COXPAHATHCSA B TOYBE.

B moyBe HaxosiTC TAKXKe MHOTOMHCJIEHHBIE TIPEACTABUTENN TPU-
60B. 'puGHI yyacTBYIOT B 1MOYBOOOPa30BATE/IbHBIX TpOLiEccaX, MpeBpa-
IIEHUSIX COeAMHEHMIi a30Ta, BLIAENSAIOT OHOJNOTMMECKU AKTHBHLIC Be-
IECTBA, B TOM YKUC/€ AHTHOUOTMKH M TOKCHHBL. TOKCHHOOOpa3yio-
e rpubbl, monagas B MPOAYKTHI MUTAHUSI YEJIOBEKA, BBI3bIBAIOT
MHTOKCUKALMH — MHUKOTOKCHKO3bI U a(IaTOKCUKO3HI.

MukpodayHa nouBbl NpeAcTaBieHa NPOCTEHILUMMHU, KOJUYECTBO
Kotopbix kone6nercss ot 500 mo 500 000 Ha 1 r noussl. Iutasce
GakTepUsIMHU U OPraHMYECKMMH OCTAaTKAMH, TPOCTEHINHE BBI3LIBAIOT
M3MEHEHUsI B COCTaBe OPraHMYECKHUX BELLECTB MOYBHI.

4.2. Mukpocdnopa oAbl

Mukpodiopa Boabl, ABAASCH €CTECTBEHHOM cpeloil OOUTAaHUSL MHK-
POOPraHM3MOB, OTPAXAET MUKPOOHBIIf Mei3aX MOouBbI, TAK KaK MHUK-
poopraHM3Mbl NONAJAIOT B BoAY C YacTH4YKaMu nouBbl. Bmecte ¢ TeM
B Boze ¢opMHpYIOTCA omnpeje/eHHble GHOLIEHO3H C NpeodiagaHHeM
MUKPOOPraHH3MOB, aAanTHUPOBABILUMXCA K YCJIOBUSIM MECTOHAXOXIE-
HUA, T. €. GH3IMKO-XUMHUYECKHUM YCNOBUSM, OCBELIEHHOCTH, CTENIEHU
pacTBOPHMOCTH KUCJIOpoJa U OJUOKCHIA Yyriepolda, coaepXaHust opra-
HHUYECKMX U MHHEPAJIbHbIX BELIECTB W T. A.
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B Bomax mpecHBIX BOJOEMOB OOHApPYXMBAIOTCSA IMATOYKOBHIHEIE
(rIceBIOMOHaAbI, a3POMOHAAb! U [pP.), KOKKOBUIHbIE (MHKPOKOKKH)
Y U3BUThIe OakTepuu. 3arpsisHeHHe BOIbl OPraHMYeCKUMH BeleCTBa-
MH COIPOBOXHAETCSl YBEIMYEHHEM aHA3POOHBIX M a3poOHBIX GakTe-
puit, a Takxke rpudos. OcoGeHHO MHOro aHaspo6GoB B Wie, Ha JHE
BonoeMoB. MuKpodiiopa BOAbl BHIITOJIHSIET POJIb aKTUBHOIO (hakTopa
B IMPOUECCE CaMOOYMUILLIEHUS €€ OT OpraHUYEeCKUX OTXOJOB, KOTOpPbIe
YTUWIW3UPYIOTC MUKPOOpraHW3MaMu. BmecTe ¢ 3arpsAsHEHHBIMU JIMB-
HEeBbIMU, TAJTBIMH U CTOUYHBIMH BOJAMM B O3epa M pPeKH IMOMNanaioT
MpeACTaBUTENIM HOPMAJIBbHOH MHUKPOQIOPbl YenOBeKa M KUBOTHBIX
(KMiIeyHasi majouka, LMTpOOaKTep, 3HTepOOAKTEP, 3HTEPOKOKKH,
KJIOCTPUIHUU) W BO3OYIWUTENM KHULIEYHBIX WHQpEKUUN — OpIoLHOro
TU(a, mapaTudoB, TU3EHTEPUH, XOJIEPBI, JEMTOCIHPO3a, SHTEPOBHU-
pycHbix uHbekuuit u ap. [Tostomy Boxa siBnsteTcst pakTOpOM mMepe-
naud Bo3bymuTeneit MHOrMx MHdeKUUOHHbIX 3aGoneBaHuil. HekoTo-
pbpie BO3OYOWTENHW MOrYT AAXE pa3MHOXATbCS B BOAE (XOJEPHbIi
BUODHOH, JIETMOHEJUIBI).

Boga apTe3MaHCKUX CKBaXHH NMPAKTUYECKH HE COAEPXUT MUKPO-
OpraHU3MOB, OOBIYHO 3amepPXMBAIOLIUXCA OoJiee BEpXHUMM CIOSAMU
mouBbl. MHUKpodiopa Boabl OKEAaHOB M MOpPEil TaKXe CONEPXHT pas-
JIMYHBIE MMKPOOPraHU3Mbl, B TOM YMCNe cBeTALIMecS W ranodpuib-
Hble (conexioOUBbIe), HanpuMep rato¢puibHele BUOPUOHBI, Mopaxa-
IOL[HE MOJIIOCKM M HEKOTOpble BHMIbI PbHIObI, MPH YNOTPEOICHUU
KOTOPBIX B MHULLY Pa3BUBAETCS IMILEBAas TOKCHMKOWH(EKIIUS.

4.3. Mukpodnopa Bosayxa

Mukpodgiopa Bo3nyxa B3aUMOCBsI3aHa ¢ MUKpPOdJIopoii IMOYBBI U BOIBL.
B BO3yX TakxXe MOMaaloT MUKPOOPTraHU3MBbl U3 JbIXaTeJbHBIX MyTeiH
M C KaruyisMM CIIOHBI 4enoBeKa M XWUBOTHBIX. CONHEYHblE Ny4d U
Apyrue (akTopsl cnocoGCTBYIOT rHGenn MUKpodutops! Bo3nyxa. Bonb-
iee KOJMYeCTBO MUKPOOPraHU3MOB IPUCYTCTBYET B BO3OYXE KPYMHBIX
roponoB, MeHblliee — B BO3yXe CeJbCKONH MecTHOCTH. OcobeHHO Masio
MUKPOOPraHW3MOB B BO3[yXe Haj JiecaMu, ropaMd U MOpsiMH. B Bo3-
nyxe OOHapyXWBAalOTCS KOKKOBMIHBIE U IMAJIOYKOBMIHbIE OaKTepHH,
GauUIbl M KIOCTPUAMM, aKTUHOMMUETBI, TPUOBI U BUpPychl. MHoro
MHUKpPOOPraHU3MOB CONEPXHUTCA B BO3AYXe 3aKPBITBIX MOMELEHHIA,
MHUKpOOHasi 06CEMEHEHHOCTb KOTOPbIX 3aBUCHT OT CTeNeHM YOOpKH
NMOMEILEHUSI, YPOBHS OCBEILCHHOCTH, KOJMYECTBA JIOJed B MNMOMeLle-
HUM, YaCTOTHl MPOBETPUBAHUS M Op. KonnMuecTBO MMKPOOPTaHU3IMOB
B 1 M® Bo3smyxa (Tak Ha3bisaeMoe MHKpPOOHOe yMcno, wid oGceme-
HEHHOCTb BO3[lyXa) OTPaXaeT CaHWTAPHO-TUTMEHWYECKOE COCTOSTHUE
BO3/yXa, 0COOEHHO B OONMBHUYHBIX U HETCKUX yupexaeHHsX. KocseH-
HO O BbIIENEHWU NMATOTCHHBIX MHMKPOOPraHW3MOB (BO3OYIUTENEH Ty-
GepKyJie3a, TMdTepUr, KOKIIOIA, CKapIaTHHbI, KOPH, IpUIINa U Ap.)

65



Npy pasropope, Kaluie, YMxaHbe OONBHBIX M HOCHTENEH MOXHO Cy-
OUTb MO0 HAJHYMIO CAHUTApHO-INOKAa3aTeNbHBIX OaKTepHil (30J10THCTO-
ro craUIOKOKKA W CTPENTOKOKKOB), TaK KaK TIOCHEIHHE SIBJISIOTCS
NPEeNCTABUTENAMU MUKPOMIOpbl BEPXHHUX NbIXaTeNbHBIX NyTeil M UMe-
IOT OOIUMIA MyTh BbIOENEHUS C MATOeHHBIMH MUKPOOpPraHU3MamH,
nepealolluMUC BO3AYILHO-KAMEAbHBIM ITYTeM.

C uenpio CHHXEHHS MUKPOOHOH 06CceMEHEHHOCTH BO3[yXa Mpo-
BOOAT BJIAXHYIO YOOPKY IIOMELLeHUS B COYETAHHU C BEHTHIISLMEH
M OYUCTKON (¢unpTpaleii) nocTynaiolero Bo3ayxa; NPUMEHSIOT 00-
paboTKy MOMelleHU NaMnaMu yabTpadHONETOBOrO U3JNYYEHHS.

4.4. Ponb MUKpOOpPraHU3MOB B KpYroBopoTe BeLiecTB
B npupoae

C nomoLbi0 MHKPOOPTaHU3MOB OpPraHMYECKUE COeAMHEHHUSI pacT-
TEJIbHOTO U XWBOTHOTO MPOUCXOXIEHUS MHUHEpPAIU3yIOTCA 10 YInie-
poja, asora, cepbl, ¢ocdopa, XKene3a MU Ip.

Kpyroeopor yriepona. B kpyrosopote yriieposa akTHBHOE ydacTue
NPHHUMAIOT pacTeHusl, BOJOPOCIAH U I[HAHOGAKTepUH, (PHUKCHPYIO-
uue CO, B npouecce HOTOCHHTE3A, A TAKXKE MMKPOOPraHU3MBbI, pas-
Jlaraiolliie OpraHHYeCcKHe BeIleCTBA OTMEPIUMX pacTeHW U XKHBOT-
HbX ¢ BbigeneHueM CO,. Ilpy a3po6HOM paaoXeHHH OpraHUYECKUX
Belilects obpasyiorcss CO, W Boga, a MpH aHA’pOOGHOM OpOXEHUU —
kucnotel, criupTel, CO,. Tak, Npu CNMPTOBOM OPOXEHUH MHUKDPOOD-
TaHU3Mbl (IPOXXH M Ap.) PACLICIUISIOT YIMICBOAbI 10 3THJIOBOTO
CNUpTa M AMOKcHaa yrepona. MonouHokucnoe GpoxeHue, BbI3bIBa-
eMoe MOJIOYHOKHUCJIBIMU OaKTepUSIMU, XapaKTEepU3YeTCsl BbINENCHU-
eM MOJIOYHOI H YKCYCHOM KHCNOT M AMOKcujga yriaepoga. Ilpouecchl
MPOMUOHOBOKUCIOro (BBI3bIBAEMOTO MpPONHOHUOAKTEPUSIMHU), MACIS-
HOKHCJIOTO, aueTOHOOYTHJIOBOTO (BBI3BIBAEMBIX KJIOCTPUIUSIMHU) U
OpYTMX BHIOB 6pOKeHHs COMPOBOXIAIOTCS 00pa3oBaHMEM pPa3MuHBbIX
KMCJIOT ¥ JHOKCHIA yriepoja.

Kpyrosopor a3ora. ATMOcepHBIif a30T CBA3BIBAIOT TONBKO KIIyOeHb-
KOBble GaKTepHH MU CBOOOJHOXHMBYILHE MHUKPOOPraHU3MBI IMOYBBI.
OpraHuyeckue COeJUHEHUs pacTUTENbHBIX, XXUBOTHBIX 1 MUKPOOHKIX
OCTAaTKOB MOJBEPraioTcs B MOYBE MHUHEpPATH3ALUU MUKpPOOpPraHU3Ma-
MU, MpeBpallasicb B coeldHeHHs aMMOHHS. Ilponecc oGpasoBaHus
aMMuaka npu paspylleHuH OeJlka MHUKpOOpraHU3MaMu MOJYUYHI
Ha3paHue aMMOHU(QHKALWU, WIM MHUHepalIu3aUUd a30Ta. AKTUBHO
paspyliaioT 6e0K Takue OakTepuH, KaK NCeBIOMOHAIbl, MpPOTEi,
6aumnsl, kiocrpunuu. Ilpu aspo6HoM pacnage 6enkoB o6pa3yroTcst
OUOKCHA Yyrliepoaa, aMMuaK, cyibghaTel ¥ BOJAa; MpH aHA3POOHOM —
aMMHaK, aMUHBI, TUOKCHJ YIIepoJa, opraHMYecKHe KHUCJIOTBI, HH-
nooJl, ckaTtoi, cepoBoiopold. Pa3noxeHHe MOYEBUHEI, BBIACASIOILEH-
Ccd € MOYOIi, OCYLIECTBJSIIOT ypoOGaKTepuH, paclLUelUIfiolHe €€ 10
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aMMHUaKa, TMoKcHIa yrnepoaa ¥ Boabl. OOpa3yioldecss aMMOHUITHBIE
colu B pe3dynpTrate (epMeHTaUUU OaKTepUsSIMU OpPraHUYeCKHUX COemqy-
HEHUN MOTYT MCIIONB30BaThCS BBICIUMMH 3€JeHbIMKH pacTeHusiMu. Ho
HauboJNiee YCBOSEMBIMH ISl PACTEHMi SIBNSIIOTCH HHTpPAThl — a30T-
HOKHCJIBIE COJIM. DTH COMHU MOSBASIIOTCS TNPH pacrnane opraHu4YecKuX
BELUECTB B IMpoliecCe OKUCACHHUS aMMHAKa [0 a30THCTOH, a 3aTeM
a30THOM kucnoThl. JaHHbIH Tpolecc Ha3biBaeTCd HUTpU G UKAIIHU -
ef, a MMUKpOOpraHW3Mbl, €ro BbI3bIBAIOWIME, — HUTPUPULUDY-
oW My . Hurpuduuupyioume 6aktepun BbUIENIUN W OMUCAT PYCCKUI
yueHbiit C. H. Bunorpanckuit (1890—1892). Hutpudukaiust mpoxoaur
B [Be (a3pl: nepBylo a3y oCyLLEeCTBISIOT GaKTepuu pola HUTPO30-
MOHAC U Ap., NpU 5TOM AMMHAK OKMCJISIETCS OO0 a30THCTOM KUCIIO-
Thl, 00pa3ylOTCsl HUTPUTBI; BO BTOPOil (ha3e yyacTByIOT GaKTepuu poaa
HUTPOOAKTEp ¥ Op., NP 3TOM a30THUCTAsA KHUCJIOTA OKHCISIETCS [0
a30THOHM Y MpeBpalaeTcss B HUTpatel. [ABe a3bl HUTPUPUKALMHU SIB-
JISIIOTCST PUMEPOM MeTabHo3a — B3AWMOOTHOIUEHUII MHUKpOOpraHU3-
MOB, TMpPU KOTOPBIX OOUH MUKPOOPTaHU3M pa3MHOXAETCS, MCMOJIb3Ysl
MPOAYKTHI XU3HEACSATENbHOCTH IPYroro MUKpOOpraHU3ma.

Hutpatsl MoBBILAIOT TUIOAOPOAKME IOUBBI, OJHAKO CYLUECTBYET U
0oOpaTHBIN Npoliecc: HUTPaTbl MOTYT BOCCTAHABJIMBATLCS B PE3Y/IbTa-
Te Mnpoliecca JeHUTPUGUKAIMKU 0 BBUIENEHUSA CBOGOAHOrO a3oTa, YTo
obegHsieT ero 3anac B BHAE Cojieil B MoOYBe, NMPUBOAS K CHUXEHUIO
€€ MIoJopPOoaUs.

4.5. Mukpochnopa tena yenoeeka

OpraHu3M uesioBeKa 3aceneH (KolioHu3upoBaH) Gosiee yem 500 Bu-
OB MHKDOOPraHW3MOB, COCTaBJSIIOLIMX HOPMAJIBHYIO MUKpoduiopy
yeJioBeKa, HaxomsIIMXCSl B COCTOSSHUM paBHoBecusi (3yb6uosa) mpyr
¢ IpYroM ¥ OpraHu3MoM yejioBeka. Mukpodiiopa npencrabisieT Co-
60i1 cTabunbHOE COOBLIECTBO MUKPOOPTraHU3MOB, T.€. MUKDPOOUOLEHO3.
OHa KOJIOHU3UPYET MOBEPXHOCTh TeJla U I0JoCTH, coodiaoumecs
¢ okpyxaioluei cpenoil. Mecro obutaHusi coobuiecTBa MUKpoopra-
HU3MOB Ha3sbIBaercsi 6uomonom. B HOpME MUKpPOOPraHU3MBbI OTCYTCTBY-
10T B JIETKUX ¥ MaTKe. PaznuyaioT HOPMAIbHYI0O MUKPOQIOPY KOXH,
CIU3UCTEIX 00ONIOYEK pTa, BEPXHUX [AbIXaTEJNbHbIX IMyTed, MUIlleBa-
pUTEJIBHOTO TpakKTa U MouyellofioBoil cucremsl. Cpenu HOpMAabHO#M
MHKpo®oph! BBIIEISIOT pe3uieHTHYIO U TPaH3UTOPHYIO MUKpoduiopy.
PeaumeHTHas (nocrosHHasi) obnuratHas Mukpodiopa Npeiacras-
JleHa MUKPOOpPraHHW3MaMH, MOCTOSIHHO ITpHUCYTCTBYIOIIMMU B opra-
HusMe. TpaH3uTOpHasg (HerocTosiHHAs) MHKpodJopa He criocobHa
K JUTATENBHOMY CYLIECTBOBAHHIO B OpPraHMU3Me.

(QpraHu3M 4esoBeKa U ero HopMaIbHast MUKpogJiopa COCTaBJIsi-
0T €IUHYI0 KoNornyeckyio cuctemy. @opmuposaHue MuKpodIiopsl
HOBOPOXIEHHBIX HAYWHAeTCsl ¢ MONajaHUss MHKPOOPTaHW3MOB B IPO-
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LieCCe pOJIOB Ha KOXY M cIU3KCThie 060onouku. JanbHeiiuee popmu-
poBaHUE MUKPO]IIOPbI OMpPEAENSETCS CAHUTAPHBIM COCTOSIHUEM Cpe-
Ibl, B KOTOPOI MPOXOAWIM POXbl, TUIIOM BCKApMJIMBaHusi u ap. Hop-
MajibHast MUKpodJiopa CTAaHOBMTCS YCTOMYMBON M K KOHUY TPETHETO
Mecsilia XU3HU CXOAHOII ¢ MHUKpoduopoit B3pocaoro. Konuyectso
MUKPOOPraHU3MOB Yy B3pOCJOro YeJoBeKa cocTaBisier okomo 10"
ocobeil, nmpuyeM MpeobaafaloT B 3HAYUTEIbHONH CTEMeHH o6NHraT-
Hbl€ aHa3pO6HI.

IMpeacraBuTen HOPMANbHOH MUKPOGIOPHl 3aKIIOUYEHBI B 3K30-
MoJIMCaXapUIHO-MYLIMHOBBI MaTpHKC, o6pa3ysd Ha CIU3UCTBIX 000-
JIOUKax M KOXE€ Ouonoeuueckyi naeHky, YCTOMUMBYIO K PasIHYHBIM
BO3[ICHCTBUSIM.

Mukpodnopa KoXU uMeeT GOJbIIOE 3HAYEHHE B PACIpPOCTpaHe-
HUM MHUKDPOOPraHW3MOB B Bo3ayxe. B peaynprare meckBamaluu (Lieiy-
LIEHUSA) HECKOJbKO MWIIMOHOB YelllyeK, HeCYHIMX Kaxaas Mo He-
CKOJIBKO MMUKPOOPTaHU3MOB, 3arpsi3HsIOT OKpYyXalolyio cpeay. Ha xoxe
U B ee Oonee ryOOKHX cOsIX (BOJMIOCSIHbIE MEUIOYKH, MPOCBETHI Callb-
HBIX M MOTOBBLIX XeJe3) aHa’po6oB B 3—10 pa3 Gosblile, YyeM aspo-
60B. KOXY KOMTOHM3MPYIOT MPONMHOHHOAKTepHH, KopHHe(hOpMHbIe GaK-
TepUH, CTa(UIOKOKKHU, CTPENTOKOKKH, JpoXxXHu Pityrosporum, apox-
xenonobHele rpubsl Candida, peako MUKpokKoKku, Myc. fortuitum. Ha
1 cM? koxu npuxogutcsi MeHee 80 000 MuKpoopraHusmoB. B Hopme
3TO KOJMYECTBO HE YBEJIMYMBAECTCH B pe3ylbTaTe ACHUCTBUS OaxkTepu-
LMUAHBIX CTEPUIN3YIOILMX (PAKTOPOB KOXH, B YACTHOCTH B MOTE KOXH
OoOHapyXeHBbl o-TJT00YNIUH, UMMYHOINOOYNIuHbI A, G, TpaHcgeppHH,
JIU30LIMM M JpYrue MpOTHBOMHMKPOOHBIE BellecTBa. [IpoLiecc caMoouu-
ILIEHUS] KOXHU YCHJIMBAETCS HA YHUCTO BBIMBITOI KOXe. YCUJIEHHBI pocT
MHKPOOPraHU3MOB TMPOUCXOIUT HAa IPSA3HOI KoXe; MPH oclabIeHHH
OpraHM3Ma pa3MHOXAIOUIMECS MHUKPOOPraHM3Mbl OMPENENSIIOT 3amax
Tesa. Yepes rpsiaHbie PyKH MPOMCXOOUT KOHTAMMHALMA (3arpsisHEHHE)
JIEKapCTBEHHBIX CPEACTB MHKPOOPraHW3MaMH KOXH, UTO MPHUBOAMT K
nocaenyiouleif mopye JeKapcTBEHHBIX TPEnaparos.

B BepxHMe AbIXaTeJbHbie MYTH TNOMNAJalOT NbUIEBbIE Yac-
TULBI, HarpyXeHHbIE MMKPOOPraHW3MaMH, Gosbluasi YacTb KOTOPBIX
3aJep>XKHUBAETCS B HOCO- H POTONIOTKE. 3[eCh PacTyT DaKTepoMIbl, KO-
pUHedhOpMHBIE GaKTEpUU, reMOUIBbHBIE MANTOYKH, MENTOKOKKH, JIaK-
ToGaKkTepum, CcTadUIOKOKKH, CTPENTOKOKKH, HEMaTOreHHbIE Hekic-
cepu M Ap. Tpaxes U OPOHXM OOBIYHO CTEPMJIBHEI.

Mukpodiopa nuMuEeBapUTENbHOTO TpaKTa SABIAETCH
HauboJiee MpPEACTABUTEIBHON O CBOEMY KaYECTBEHHOMY M KoOJuYe-
CTBEHHOMY cocrtaBy. IIpM 3TOM MHUKpoOpraHu3mMbl CBOOGOJHO OOMTa-
IOT B ITOJIOCTH MHULLEBAPUTETBHOIO TPAKTa, a TaKXe KOJOHHU3MPYIOT
CIIU3UCTbIE 000JOYKM.

B nmonocTtu pra obuTar>T aKTMHOMMLETHI, GaKTeEpOUIbI, OUpHU-
nobakrepuu, 3ybakTepMu, (y3obakTepHu, JaKTo0aKTepUH, reModuib-
Hble NaJOYKH, JENTOTPUXUM, HeHCCepUU, CIUPOXEThbI, CTPENTOKOK-
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K1, cTaUIIOKOKKHU, BeilyioHe/UTbl U Ap. OOHApyXMBAaIOTCA TaKXe TpU-
661 poga Candida u mpocreitiine. AccolMaHThl HOPMAJIbHOK MUKpO-
¢yiopbl U MPOAYKTHI UX XKHUIHEAEATEIILHOCTH 00pa3yloT 3yOHOIl HajeT.

Miuxkpodnopa xenyaka MpeAcTarRieHa JaKTobaIuUIaMyd U JIpOX-
XaMHU, eIUHUYHBIMU TpaMOTPHMUATE/bHBIMA OakrepusiMu. OHa He-
CKOJIbKO OemHee, yeM, HAlpUMep, KUILIEYHUKA, TaK KaK XEJNydoy-
HbIi COK UMeeT HU3Koe 3HaueHUue pH, HeGmaronpusiTHoe WIS XWU3-
HU MHOruX MUKpoopraHu3MoB. [Ipu ractpurax, sisBeHHOI GoJe3HU
Xejnygka oOHapyXHBalTCS H30THyThie (opMbl OakTepuit —
Helicobacter pylori, KOTOpblE SIBASAIOTCA 3THOJIOTMYECKUMU (akTro-
paMU MaToOJIOTMYECKOro MnpoLecca.

B ToHKO# KkHLIKe MHUKPOOPraHU3MOB OOJIbLIE, YEM B XEIYI-
Ke; 3mech oGHapyxuBaloTcd OudumobGakTepuu, KIOCTPUINH, 3yOak-
TepHH, JIAKTOGALWIIBI, aHA3pOOHbIe KOKKH. HanGosblitee KOJIUYECTBO
MUKPOOpPraHU3MOB HAaKarUIMBaeTcss B TojicTo kuuke. B 1 r de-
Kanuit comepxurcsa go 250 mipn MUKpo6HBIX kKietok. Okomo 95 %
BCEX BUJOB MHKPOOPraHU3MOB COCTABJSIOT aHa’poObl. OCHOBHBIMH
MpeACTaBUTENIMU MUKPODJIOPHI TONICTONM KHULIKH SBISIOTCS: TPaMIIO-
JIOXHUTeIbHBIE aHa3pOOHbIE Maoykn (6UdumobakTepuu, JaKTodaLHI-
Jibl, 3yOaKTEpUU); MPAMIIOJIOXHUTENIbHbIE CIOpPoo6pa3yloLe aHa3po6-
Hble MaJouKH (KJIOCTPHIOUY, nepdpUHIEHC W Ap.); SHTEPOKOKKH; TpaM-
oTpMLAaTe/IbHbIe aHa3po6GHble MAIOYKU (OGaKTepoMibl); rpaMoTpULia-
TesibHblE aKyIbTaTUBHO-aHA3pOOHEBIE MAJIOYKM (KUILUEYHBIE MaJoy-
KV U cXolHble ¢ HUMHU Gaktepuu ceM. Enterobacteriaceac — uuUTpo-
Gakrep, sHTepobaKTep, Kiebcueuisl, MpoTe U Ap.). B MeHblUMX KO-
JuyecTBaXx oOHapyxuBaloTcs (y3zobakrepuu, MpPONMUOHUOGAKTEPUH,
BEIJIOHEJJIBI, TMEMTOKOKKHU, CTaUIOKOKKH, CHHETHOMHAs MNajoyuka,
APOXOKENOJAOOHbBIE TPUOBI, a TaKXKe MMPOCTEHIlINe, BUPYCHI, BKJIOYas
daru. Ha snuTe My ycneuHo pacTyT CIIMPOXEThbl, HUTEBUIHbIE Gak-
tepuu. Budpunobakrepun U 6akrepouns! cocrasisiior 80—90 % ot 06-
LIEro KOoJIHYeCcTBa MUKpodIoppl KULIEYHUKA.

BaxHy10 posib B XHU3HEACATEIbHOCTH YeJIOBEKA UrpaeT MHUKpO-
bnopa TOJNCTOH KHUWIKU — CBOEOOpa3HbIi 3KCTPAKOpMOpasib-
Hbllf opraH. OHa SIBJIAETCS AaHTArOHUCTOM THUJIOCTHOH MHKpOdJiophI,
TaK KakK TIPOAYLUPYET MOJIOYHYIO, YKCYCHYIO KMCJIOTbI, aHTUOUOTHU-
k1 u Op. A3BecTHa ee ponb B BOAHO-COJNIEBOM OOMeHe, peryasiuuu
ra3oBoro cocraBa KulIeyHHKa, oOMeHe OeJIKOB, YIJIEBOAOB, XUPHBIX
KMCJIOT, XOJIECTEpUHA W HYKJIEMHOBBIX KHUCJIOT, a TaKXe MpPOAYKLUHUH
6GUOJIOTUYECKH AKTUBHBIX COCAMHEHUH — AHTUOGMOTHUKOB, BUTAMHHOB,
TOKCUHOB U Jip. MopdokuHeTHyeckass poJib MUKpodJIopsl 3aKiioya-
€TCsl B €€ YYaCTMU B Pa3BUTUM OPraHOB U CHUCTEM OpraHu3ma; oHa
NPUHUMAET YYacTUE TakKe B (U3UOJIOTUYECKOM BOCMAJIEHUMU CIAU-
3UCTOI OOOJIOYKH M CMEHE SIIMTEJIUS, NMepeBapUBaHUM U JETOKCHU-
KalKMH 3K30TeHHBIX CybCcTpaToB M METAabOJMTOB, YTO CpPaBHUMO C
dyukumeir neyeHd. HopmanbHast MuKpodiopa BBIMOJHAET, KpoMe
TOro, aHTUMYTareHHy10 pOJib, paspyllasi KaHlleporeHHble BELECTBA
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B KMIUIeYHUKe. B To Xe BpeMsi HEKOTOpble GaKTEPUH MOTYT IMPOAY-
LIMPOBaTh CWIbHbIE MYTareHbl.

IlpucreHoyHass MUKpodopa KHLIEYHHKA KOJOHU3UDPYET CIU3UC-
Tyi0 060JI04KY B BUAE MUKPOKOJOHHMH, obpasysi cBoeobpasHyio G1o-
JIOTUYECKYIO TUIEHKY, COCTOSIILYI0 W3 MHUKPOOHBIX TE€J U 3K30MOJU-
CaxapUAHOro MaTpUkca. DK30Mojucaxapuasl MUKPOOPraHM3MOB, Ha-
3bIBa€Mble [JIMKOKAJIMKCOM, 3alUULIAIOT MUKPOGHbIE KJIETKH OT pas-
HOODOpa3HbIX (U3IUKO-XUMUYECKUX U OHMOJOTMYECKUX BO3AEHCTBUIA.
Cnusucrass 060yI04YKa KUILIEYHUKA TAKXe HAaXOAWUTCA IOJ 3alIUTOM
6uonoruueckoit MICHKMU.

3HayuTeAbHOE BIMSHWE OKa3biBaeT MUKpodJopa KHIUIEYHUKA Ha
dopmupoBaHUe U mopmepXaHue UMMyHUTeTa. B KulIeyHUKe comep-
XUTCST OKOJNO 1,5 KT MUKPOOPraHMU3MOB, AHTUTEHBI KOTOPBHIX CTHMY-
JIUPYIOT UMMYHHYIO CUcTeMy. EcTecTBEHHBIM HecmelMbUYECKUM CTH-
MYJISITOPOM WMMYHOT€HE3a SIBIsIeTC MYpPaMWIAMIIENTUO, oO6pasyio-
wuicst U3 MUKPOQJIOPHI MOJ, BIUSTHUEM JU30LIMMA U APYTUX JTUTU-
yecKUX (epMEHTOB, HaXONALUMXCA B KUILEYHHUKE.

Baxuneitieit @yHkKiMeir HopMajdbHOM MHKPOMJIOPHl KULIEYHHKA
ABJISIETCSl €€ yyacTUe B KOJOHM3ALUUOHHOMK pEe3UCTEHTHOC-
TH, MOJ KOTOPOH MOHUMAIOT COBOKYMHOCTb 3alUUTHBIX (DaKTOpPOB
OpraHu3Ma U KOHKYPEHTHBIX, aHTATOHUCTUYECKUX U JAPYTrUX ocobeH-
HocTell aHa’poOOB KUILIEYHUKA, MPUAAIOLIUX CTaAOUNBHOCTD MHUKPO-
dbnope U npemoTBpallaOIIMX KOJOHU3ALMIO CIU3UCTBIX 06O0JIOUEK
MOCTOPOHHUMHU MHUKpoopraHuamaMu. C Lesbio MpeJoTBpallleHUA UH-
(heKLIMOHHBIX OCNOXHEHUI, MPU MOHWUXEHHON COMPOTHUBIAEMOCTH
OpraHM3Ma Y TMOBBILUIEHHOM pPHCKEe ayTOMHGEKLUHMH, B clyyasx o0-
LUUPHBIX TpaBM, OXOroB, UMMYHOAEIPECCUBHOW Teparuu, TpaHC-
MJAaHTallUX¥ OPraHOB M TKAHEH MPOBOAAT MEPOIPHUSTHS, HAIpPaBICH-
Hble Ha COXpaHEHWE U BOCCTAHOBJIEHME KOJOHU3ALUOHHON pe3uc-
TeHTHOcTU. Mcxola U3 3TOro, oCyLUECTBISIOT CEJNEKTUBHYIO Je€-
KOHTAMUHALUIO — U30UpaTeIbHOE YHANEHHME U3 MULLIEBAPUTEIb-
HOro TpakTa as3poOHbIX GakTepuil U rpUOOB I MOBLILLEHUS COIPO-
TUBJISEMOCTH OpraHU3Ma K WH(EKUUOHHBIM areHtaM. CeleKTHBHYIO
JEKOHTAMWHAIUIO MPOBOAAT IMyTEM Ha3HAYEHUS IS NMpuemMa BHYTpb
MaJIoaicopOUpPyEeMBIX XWMUOIPENApaToB, MOMABISIOLIUX a3pO6HYIO
YacTb U He BIMAIOIIMX HAa aHa’poObl, HAIpUMEp KOMILIEKCHOE Ha-
3HayeHWe BaHKOMUIIMHA, T€HTAMULMHA M HUCTATHHA.

HopMmansHass MUKpodJopa Biraraauiga BkiioyaeT 6akrepo-
UAbBL, JAKTOGAKTEPHUM, MENTOCTPENTOKOKKU U KIOCTPUAMHU.

ITpencraBuTen HOpMaJIbHOM MUKPOMIOPH! MPH CHUXEHUU COMPO-
TUBJISEMOCTU OpraHU3Ma MOTYT BBI3BATh THOITHO-BOCMAJIUTENbHbIE
MPOLECCHI, T.e. HOPMaJIbHAst MUKpPO@dJopa MOXET CTaTh UCTOYHUKOM
ayTOUHGEKIMU, WIH SHIOTeHHOH MHpekuuH. OHa TakXe SIBIsieTcs
UCTOYHUKOM TeHOB, HanpUMep T€HOB JIEKAPCTBEHHOH YCTOMYUBOCTH
K aHTHO6MoTMKaM. Kpome Toro, Kak yxe OBIIO CKa3aHO BBILIE, KU-
uieyHass MuMKpoduiopa, Momagas B OKpYXaloliyl cpedy, MOXET 3a-
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[PA3HATH MOYBY, BOAY, BO34yX, MPOAYKTHl HUTAaHUA U T.n. IToaTomy
ee OGHapyXeHHEe CBHIAETEJLCTBYET O 3arpsA3HEHHH HCCIEeAyeMOro
00BEKTA BBIIENEHUSAMU YEIOBEKA.

Cocrosiine 3y6u03a — AMHAMHYECKOTO paBHOBecHss MUKpodio-
pel MU OpraHM3Ma YejoBeKa — MOXET HApyLIaTbCsl IMO4 BIUSTHUEM
(axTOpOoB OKpYyXarolleid cpeabl, CTPECCOBBIX BO3NEHCTBUM, LIMPOKOTO
U OGECKOHTPOJBHOTO NMPUMEHEHHsT aHTUMMKPOOHBIX MpernapaToB, Jy-
4YeBOil U XMMHUOTepanuu. B pesynbrate HapyulaeTcss KOJOHU3ALMOH-
Hasl Pe3UCTEeHTHOCTb. AHOMAILHO Pa3MHOXUBHIMECS MUKPOOPTraHU3-
MBI TMPOAYLUPYIOT TOKCHUYHBIE MPOAYKTH MeTabojau3smMa — UHOON,
CKaToJi, aMMMaK, cepoBomopoi. Takoe cOCTOSIHME, pa3BUBaoLicecs
B pe3yJIbTaTe YTpaThl HOPMAJIBHBIX (PYHKLHUH MUKpOPIOpHI, HA3bIBA-
eTcst nucbakTepno3oM UJIM pgucdbuosom. Ilpu gucbakrepuo-
3¢ MPONCXOIAT KOJUYECTBEHHbIE U KAYECTBEHHBIE M3MEHEeHUs Oax-
TEpUii, BXOAALUMX B coctaB MUKpodaopsl. Ilpu nucbuosze U3MEHe-
HUSL TIPOUCXOOST U CPEeOu APYrUX rpynn MUKPOOPraHU3MOB — BH-
pycos, rpu6oB U np.

Hucouoz u aucOAKTEpUO3 CYUTAIOTCS SHAOTEHHOH HHQEKLHE,
BO3HHUKAIOILEH yalle BCEro B pe3yJbTaTe HapyLIEHUs] aHTUMHUKpPOO-
HBIMU TIpernapaTaMd HOpPMaJIbHONH MHMKPOQIOPHI.

Jlng BOoCCTaHOBIEHUS HOPMaTbHOM MUKPOQIIOpHl HA3HAYAIOT Hpe-
napatel Tpo6UOTHKU (3YOUMOTUKH, cM. maBy 9), NnoaydeHHbIE
M3 TMOPUIBHO BBICYLLIEHHBIX XUBbIX OaKTEpHH, MPEACTaBUTENEH HOP-
MaJIbHOI MUKpo®dIopsl KHLIEeYHUKA — OUPUIoOaKTEPUA, KULIEYHOH
MaJIoykKH, NaktobakTepuit U Op.

4.6. Bnusanue hakTopoB OKpyXxaiouiel cpepbl
Ha MUKPOOPraHU3Mbl

XKusHenesTebHOCTh MUKPOOPIraHU3MOB HAaXOOUTCA B 3aBUCHMOCTU OT
($akTOpOB OKPYXaIOlIeil Cpenbl, KOTOpble MOIYT OKa3biBaTh GakTe-
pULMOHOE, T.6. YHHYTOXAIOLLee, JEHCTBHE Ha KIETKM WK GakTepuo-
CTATUYECKOE — MOABISAIOLIEE pa3MHOXEHUE MUKPOOPraHM3MoB. My-
TareHHoe AEHCTBUE NMPUBOIMT K MU3MEHEHHUIO HAc/IeICTBEHHBIX CBOMCTB.
®@usnyeckue, XMMHYecKUe U Guoornyeckue akTopbl OKpyXarouien
.cpelsl OKA3hIBAIOT pAalTMYHOE BO3IEHCTBUE HA MHKPOOPraHU3MBI.

Bimsanue ¢uznyeckux akropoB. PasnuuHble rpylibsl MUKpoopra-
HU3MOB pa3BUBAIOTCS MPHU ONPENENIEHHBIX IUANAa30Hax TEMIEPaTyp.
Baktepuu, pactylide NMpyd HU3KOW TeMIlepaType, Ha3blBalOT [CHUX-
podumamu, npu cpenHeit (okono 37 °C) — MeszodunaMu, Mpu BbI-
COKOif — TepMogUIaMHU.

K ncuxpoduUnpbHBIM MHKPOOPTaHU3MaM OTHOCHUTCA 0OOJb-
mwas rpymnmna canmpodUToB — obuTareNeil MouBkl, MOpeH, MPECHBIX
BOJOEMOB M CTOYHBIX Boj (Xeje306aKTepHH, NMCEBIOMOHAMbI, CBE-
TAWHMecs OakTepuu, 6aunns). HekoTopsle U3 HUX MOTYT BbI3bIBAaTh
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nopyy MPOLYKTOB MUTAHUS Ha xojofge. CrnocoGHOCTBIO pacTH Mpu
HU3KUX TeMmreparypax o0JaJaloT MU HEKOTOpble MaTOreHHbie GakTe-
puu (Bo30OyauTENb MCeBAOTYOEPKY/ie3a pa3MHOXAETCSl MPH TeMIepa-
Type 4 °C). B 3aBUCUMOCTH OT TeMIepaTrypsl KYJsTUBUPOBAHUSA CBOW-
cTBa Oakrtepuit MeHsiotca. Tak, Serratia marcescens o6pasylorT npu
Temneparype 20—25 °C 6osblliee KOJIHYECTBO KPACHOTO MUIMeHTA
(npoauruoszaHa), yeM npu temneparype 37 °C. CHHTE3 nosiucaxapu-
OB, B TOM YHUCJIe KaICYJbHbIX, aKTUBUPYETCA MpU Oojiee HUIKUX
TeMMepaTypax KyJbTuBUpoBaHus. WHTepBan Temmepartyp, npH KoOTo-
POM BO3MOXEH pocT NcUXpodWIbHBIX GakTepuit, Konebnercst ot —10
1o 40 °C, a temneparypHblit onTUMyM — ot 15 no 40 °C, npu6nu-
XKasicb K TEMMEpaTypHOMY ONTHMYMY Me30(PUIBHBIX OakTepuii.

Me3odunbl BKIIOYAIOT OCHOBHYIO TPYIIY NAaTOT€HHBIX U YCIOB-
HO-MAaTOreHHbIx Oakrepuii. OHU pacTyT B AUamasoHe TeMieparyp 10—
47 °C; ontuMmyM pocta mis GonpwnMHcTBa U3 HUX 37 °C.

Ilpu Gonee Beicokux Temmepatypax (ot 40 mo 90 °C) passusa-
1oTca TepModuaprHble 6akTepuu. Ha AHe okeaHa B ropsumx
cynbPHUIHBIX BOAAX XWUBYT OakTepuu, pa3BUBAIOILMECS NMPU TeMIIe-
parype 250—300 °C u agaBreHuu 262 atMm. Tepmoduisl o6UTaIOT B
ropsiYMX MCTOYHUKAX, YYaCTBYIOT B MpoLieccaX caMOHarpeBaHHUs Ha-
BO3a, 3epHa, ceHa. Hanuuue Goapuioro KojJuyecTBa TepModHUIOB B
MO4YBE CBUIETEJIBCTBYET O €€ 3aTPSI3HEHHOCTH HABO30OM M KOMIIOC-
ToM. ITockonbKy HaBo3 Haubonee Gorat TepModUIaMH, UX paccMmar-
PHUBAIOT KaK ITOKAa3aTejib 3arpsA3HEHHOCTH IMOYBBI.

TeMmnepaTypHbiit GakTOp YYMTHIBAIOT MPU MPOBENEHUU CTEPUIH-
sauuu. BereratupHele opMbl GakTepuil MorubarOT MpU TeMIepaType
60 °C B TeueHue 20—30 MHUH; criopbl — B aprokiase mpu 120 °C
noj, JaBjieHUEM Mapa.

XopouIo BbIIEPXUBAIOT MUKPOOPTraHU3MBbL AEHCTBUE HU3KUX TEM-
nepatyp. [1oaTOMy MX MOXHO [OJro XpaHWUTb B 3aMOPOXEHHOM CO-
CTOAHWH, B TOM YKCIE MPU TeMIepaTtype XuAxkoro rasa (—173 °C).

BricyuinpaHue. O0e3BOXHBaHUE BbI3BIBACT HapylleHHE (yHK-
LM GoiplIMHCTBA MHMKpoopraHusMos. Haubosiee 4yBCTBUTENBHBI K
BBICYIIMBAHUIO TMATOreHHbIE MUKPOOPraHW3Mbl (BO3OYOUTENM TOHO-
peu, MEHMHIUTA, Xojepbl, OpiomiHoro THUda, AUIEHTEPUU U Ap.).
Bojsiee ycTOMYMBBLIME SIBJSIIOTCS MUKPOOPraHU3MBI, 3aLIMILEHHbIE
cu3bi0 MOKpoThl. Tak, 6akTepuu TyGepKyJe3a B MOKPOTE BbIIEPXH-
BalOT BeicyuidpaHue Mo 90 gHel. YcToituMBhl K BHICYLUIMBAaHUIO He-
KOTOpbl€ Karcyno- U causeobpasylone 6akrepun. Ho ocoboit yc-
TOHYMBOCTBIO 00AAIOT CIOPBl GaKTepHii.

BricyuiBaHUe Mo BaKYyMOM U3 3aMOPOXEHHOrO COCTOSIHUSI —
JUODUIU3ALMIO — WCIONB3YIOT I MPOMUIEHUS XKU3HECTOoCcOoGHOC-
TH, KOHCEPBUPOBaHUSI MUKPOOPraHU3MOB. JIMODWIUZUPOBAHHBIE KyJlb-
TYpbl MUKPOOPraHU3MOB U UMMYHOOUONOTMYECKUE TMpenaparsl IIH-
TeNbHO (B TeY€HWE HECKOJbKUX JIET) COXPAHSIOTCA, He U3MeHS
CBOMX IE€pBOHAYaJIbHBIX CBOWCTB.
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HeicTtBue usnyyeHus. HenoHusupyoulee uanyyeHue — yib-
TpaduoneToBble U MH(PPaKpacHbIE JyYH COMHEYHOrO CBETA, a TaKXke
MOHU3MpYIOLLiee UNTyYeHHEe — raMMma-u3jlydeHHe pajMuOaKTHBHBIX Be-
LIECTB M 3JIEKTPOHBI BBICOKUX 3HEPrUil [YOUTENBHO HEUCTBYIOT Ha
MUKPOOpPraHU3Mbl Yepe3 KOPOTKUH MpOMeXyToK BpeMeHH. YP-nyuu
MIPUMEHAIOT Ui 00e33apaXuBaHUs BO3AyXa M Pa3lIMYHBIX TIpeaMe-
TOB B GOJBbHMIIAX, POOMIBHBIX IOMAax, MUKpOGUOJOrMYECKUX Jiabo-
paropusax. C 3Toil Lieablo UCNONB3YIOT GakTepuUMaHble JaMibl YP-
U3Jly4eHUs ¢ JUIMHOI BoJHBI 200—450 HM.

HoHusupyiolilee UaNnyyeHUe TIPUMEHSIOT ISl CTEPUIN3ALUU Of-
HOPAa30BO# IJIACTUKOBOH MUKPOOHOJOrMYECKOi TOCyIbl, MUTATEb-
HBIX Cpell, TEPEBA30YHBIX MATEpPUAIIOB, JIEKAPCTBEHHBIX MIPENapaToB
u gp. OnHako uMeloTcsl 6aKTepuH, YCTOMYMBBIE K AEHCTBUIO MOHM-
3UPYIOILMX M3NTydeHUit, HanpuMep Micrococcus radiodurans Obuta Bbl-
nejleHa U3 SiepHOro peakTopa.

HeiicTBHe XuMHYecKHX BewlecTB. XMMHYECKHE BEILIECTBA MOTYT OKa-
3bIBaTh palfIMYHOE OEWCTBUE HA MUKPOOPraHU3MBI CIYXHUTb HUCTOY-
HUKAMU MUTAHHUA; He OKa3bIBaTh KAKOTrO-NHOO BIMSIHUS, CTUMYNM-
poBaTh WM TIOZABIATH POCT. XMMHUYECKHE BelleCTBA, YHUUTOXAIOLIMUE
MUKPOOPTraHHM3Mbl B OKpYyXallleil cpeide, Ha3pIBalOTCA ne3uH G-
uupytouwnmu. lpouecc yHUITOXEHUS MUKPOOPTaHU3MOB B OKpY-
Xarllei cpene HasblBaeTcsl me3MHbeKIue i . AHTUMUKPOOHBIE XH-
MUYECKHe BellleCTBA MOTYT o0jagaTh GaKTepULIMAHBIM, BUPYJIULIMI-
HbIM, (QYHTHLMIHBIM OeicTBUEM M T.O.

XUMHYeCKUe BelllecTBa, UCTIONb3yeMble M Ne3MHEEKIIUH, OTHO-
cATCA K pasIMYHbIM TpyINnaM, cpegd KOTOpbIX Haubojiee LIMPOKO
NpencTaBjieHbl BellecTBa, OTHOCALIMECS K XJIop-, iHom- U GpoMco-
nepXaluM COeIMHEHUSIM U OKUCIUTENSIM. B xjopcomepXalliux Tipe-
napaTax 6aKkTepyMLMIHBIM AeHcTBHEM obnagaeT xiop. K 3TUM npema-
paTaM OTHOCSIT XJIOPHYIO U3BECTb, XJIOpAMHUHBI, MAHTOLMI, HeoMaH-
TOLMIA, HATPUS THUIIOXJIOPUT, THMIIOXJIOPUT KAJBLMSA, Ae3aM, XJIOpie-
3UH, CynbdoxIopaHTHH U Ap. IlepCreKTUBHBIMH aHTUMHMKPOOHBIMH
npenapataMd Ha OCHOBe ifoga M 6poma CUMTAOTCS WOAONMUPHH U
nUOpoMaHTHH. IHTEHCUBHBIMU OKUCAUTENSAMU SIBISIOTCS TEPEeKHUCh
BOIOPOAA, Kanmusl MepMaHraHat u ap. OHU OKa3bIBAIOT BBIpAaXeHHOE
OaKTEPULIMAHOE HEHCTBHE.

K ¢eHonaM U MX Tipou3BogHBIM OTHOCAT (PEHOJ, JIU30J, JIU30-
MO, KPeos3oT, KpEeoJlUH, XJIop-B-HadTON U rekcaxyiopodeH.

Belnyckarorcst Takxe 6akTepuiMIHbie MbUIA: (eHONOBOE, NETApHOE,
3eJieHoe MeAULIMHCKoe, «'uriena». Moo «I'uruena» comepxur 3—5%
rekcaxiopoeHa, obrafgaeT HaMNYJILMMU GAKTepULIMIHBIMM CBOMCTBA-
MU U DPEKOMEHOYETCA IUII MBITbSl PYK COTPYIHMKOB HWH(eKLIMOHHBIX
GoNBHULL, POOUJILHBIX AOMOB, HETCKUX YUpeXIeHH, NpeanpHsaTHil 06-
LeCTBEHHOIO [MUTAHUS U MUKpOOHOJIOTMYecKuXx Jlabopatopuii.

AHTUMHUKPOOHBIM IeiicTBHeM 00MamaloT Takke KHUCIOTHI U UX COJH
(okconvHOBasA, calMUMIOBass, GopHas); 1ieoyd (AMMHAaK U €ro CoJiH,
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Oypa); cnuptel (70—80° ataHoNm W Ap.); anpaeruanl (bopManbaerun,
B-TIPONTMOJAKTOH).

IMepcrieKTUBHOM rpyNmoif Ae3MHOULIMPYIOIUUX BELLECTB SBJSIOT-
CSl TIOBEPXHOCTHO-aKTHBHbIE BElIeCTBA, OTHOCSLUUECS K YETBEPTHY-
HBIM COeIMHEHUAM W amdoauTaMm, obnamaloline GAKTEPULHUIHBIMHU,
MOIOLIMMU CBOMCTBAMU M HU3KOH TOKCUYHOCTbIO (HUpTaH, amdo-
JlaH 4 Ip.).

Ina ne3snHdekUUU TOYHBIX TpUOOpoB (HaTmipUMep, HA KOCMHU4YeC-
KUX Kopabnsix), a Takxke oOOpymOBaHUSI M amnmaparypb! MCTIONb3YIOT
ra3’oByl0 CMeChb M3 OKCUAA 3THUJIeHa ¢ MeTuIOpomuaoM. HesuHdex-
LIMIO TIPOBOIMAT B repMETUYECKUX YCIOBUSX.

Bausanue Guonormueckux ¢pakropoB. MUKpPOOpPraHM3MbI HAXOHATCH
IPYT C IpYroM B pa3iHMYHBIX B3aUMOOTHOLUeHUSIX. COBMECTHOE Cy-
LIECTBOBAaHUE ABYX PaziWYHBIX OPraHW3MOB HAa3blBAETCA CUMOWO30M
(oT rpey. simbiosis — COBMeCTHasA XU3Hb). Pa3nuyaloTr HECKOJILKO Ba-
PHUAHTOB MOJIE3HBIX B3aMMOOTHOLUEHU: MeTabHO03, MYTYaJTU3M, KOM-
MEHCAJIU3M, CaTE/UIU3M.

MeTabuo3 — B3aMMOOTHOLUEHUE MeEXIY MMUKpOOpraHU3MaMHu,
TIpU KOTOPOM OIUH MHUKPOOPraHW3M HCIIOJNb3YeT ISl CBOEH XU3Hene-
SITEJILHOCTU MpONYKTHI XU3HEIeATEbHOCTH Ipyroro opraHusma. Me-
TabUO3 XapakTepeH MIsS MOYBEHHBIX HUTPUDULMPYIOLIUX OGakTepwii,
UCTIONB3YIOLLUX UISI METaboJIM3Ma aMMHaK — TIPOAYKT XU3HeAesATeNb-
HOCTH aMMOHUGUIMPYIOLIMX TIOYBEHHBIX GakTepuil.

MyTyanu3sM — B3aMMOBBITOJHbIE B3aMMOOTHOLUCHUS MEXIY pa3-
HBIMU opraHusmamu. IIpuMepoM MyTyaJUCTUYECKOTO CUMOUO3a SB-
JISIIOTCA JUILMAHHUKU — CUMOMO3 rpuba v CUHe-3eJIEHOl BOAOpOCIH.
TMonyyass OT KJIETOK BOZOPOCIH OpraHUYECKUEe BeElecTBa, Ipud B
CBOIO oyYepelb MOCTABIAET UM MHUHEPAIbHBIE COJMM W 3ALIMLIAET OT
BbICHIXaHHUSI.

KomMeHncanusm (oT nar. commensalis — coTpane3HUK) — co-
XUTEJBCTBO Ocobeil pa3HbIX BUIOB, MPU KOTOPOM BBIFOAY M3 CHUM-
6103a U3BIEKAET OOWH BHUI, He TIpPUYUHSAA Apyromy Bpeaa. KoMmeH-
caJlaMy SIBIAIOTCA GaKTepUH, TIpeNCTaBUTENM HOPMANbHOH MUKpodiio-
DBI YeJIOBeKa.

CaTeNNu3M — yCUJIeHHE pOocTa ONHOTO BHAA MUKpPOOpraHU3Ma
noJ, BIMSAHWEM ApYyroro MUKpoopraHusma. Hanpumep, KOJOHUU OpOXK-
Xell WIW caplMH, BbIAENSASA B MUTATEABHYIO Cpedy MeTaboJUTBI, CTU-
MYJIUPYIOT POCT BOKpPYT HMX KOJOHMiIT MUKpoopraHusmos. Ilpu co-
BMECTHOM pPOCTE HECKOJBKUX BHIOB MUKPOOPTaHU3MOB MOTYT aKTH-
BU3UPOBAThCA UX (U3HONOrHYeCKHE (YHKIIMM U CBOWCTBA, YTO MpH-
BoauT K 6oJjiee ObICTpOMY BO3IEHCTBHUIO Ha cybCTpar.

AHTaroHUCTUYECKHE B3AMMOOTHOLIEHUS, WIA aHTa-
TrOHUCTUYECKUNH CUMOUO3, BhIpaXalOTCA B BUAe HebGnarompu-
SITHOTO BO3[EHCTBUSI OOHOTO BUIA MUKpPOOPTaHW3Ma Ha Apyroi, mnpu-
BOAALLETO K TIOBPEXAEHUIO M JaXe K rubesid mociegHero. Mukpoop-
raHU3MBbI-AaHTarOHUCTHl PACTIDOCTPAHEHBI B TIOYBE, BOJAE U OPraHHU3MeE
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YyeJIOBEKa U XHBOTHRIX. XOpOLIO U3BECTHA aHTATOHUCTHYECKAss aKTHUB-
HOCTb MpeAcTaBUTENEel HOPMAJIBHON MHUKpPOdIOpHI TOJCTOTO KHIIEY-
HUKA yenoBeka — OMduaobakTepuid, TakTobaLIII, KALIEYHOM Majoy-
KU U Jp., SABASIONIMXCS aHTarOHUCTAMH THHJIOCTHON MUKpPOGJIOPLL.

MexaHn3M aHTArOHUCTHYECKUX B3aUMOOTHOLLIEHUI pa3Hoo6pa3eH.
PacrnipoctpaHeHHoit ¢popmoil aHTaroHM3Ma SIBJIsieTcsl 0Opa3oBaHHE aH-
THOMOTHKOB — criendUYEecKUX MPOAYKTOB 0OMeHa MUKPOOpPraHU3-
MOB, MOJABAAIOLUUX pa3BUTHE MUKPOOPraHU3MOB Opyrux Bumos. Cy-
LLECTBYIOT M ApYrue MpOABIECHUS aHTaroHU3Ma, Halpumep Gonpluas
CKOPOCTb Pa3MHOXEHUS, TMPOAYKLUHUA OaKTEPUOLMHOB, B YACTHOCTH
KOJIUUMHOB, MPOAYKUMS OPTraHUYECKHUX KHUCJIOT U APYTrUX MPOAYKTOB,
uaMmeHsolux pH cpenpr.

AHTaroHM3M MOXET pa3BUBaTbcsl B (POpME KOHKYPEHLHMH B OC-
HOBHOM 33 MCTOYHMKHU MUTAHUSA: UHTEHCHBHO pa3BUBasiCb MU HCTO-
lasi MUTATENBHYI0 CpeAy, MUKpOOPraHW3M-aHTarOHUCT MOOABISET
POCT APYTMX MHUKpoopraHu3MoB. Ilpy XM UHUYECTBE MHKpOOpra-
HM3M, Hanpumep ameba KMUIEYHMKA, 3aXBaThIBAaCT U MEepeBapUBaeT
OakTepuM KuileyHuka. HakoHeu, Takasi dpopma aHTaroHusMa, Koraa
MHUKDPOOPraHU3M HCIHONB3YeT OPYroil opraHM3M KakK UCTOYHMK MHUTa-
HHUs1, Ha3piBaeTCA MapasUTU3IMOM. [IpuMepoM mapa3suTU3Ma SIBJISI-
eTCsl B3aMMOOTHOLIeHHe Oakrepuodara U GaKTepHH.

4.7. Mukpocdnopa pacTuTeribHOro fieKapCTBeHHOro
Cbipbsf, (hUTONATOreHHble MMKPOOPraHu3Mbl,
MMKPOOMONIOrMYEeCKMA KOHTPOSIb NIeKapCTBEHHbIX
cpeacTB

PacTuTensHOE IEKApCTBEHHOE CBIpEE MOXET OOCEMEHSITECS MUKpO-
OpraHM3MaMH B [POLIECCE €ro MOJYYEeHUsS:: MHOULIMPOBAHUE MPOHUC-
XOMUT 4Yepe3 BOLY, HECTEPUIIBHYIO ANTEYHYIO IMOCYAY, BO3QyX MpoO-
M3BOACTBEHHBIX MMOMEILEHUIT U pYKH MepcoHana. ObceMeHeHuUe Mpo-
MCXOIMT TAKXKE 338 CYET HOPMaJIbHON MHMKpOMIOphl pacTeHHUl U du-
TOIMATOr€HHBIX MUKpPOOPraHMU3MOB — Bo30yauTeneil 3abonepaHUi
pacTeHHil. PUTONATOreHHbIE MUKPOOPTaHU3MBI CIIOCOOHBI pacnpocCT-
PaHATBCA M 3apaxaTb GOJbLIOE KOJHUYECTBO PACTEHHM.
MukpoopraH143Mbl, pa3BUBalOUIMECS] B HOPDME HA MTOBEPXHOCTH pa-
CTeHMIT, oTHOCATCA K 3nuduTam (rped. epi — Haia, phyton — pa-
creHue). OHH He HAaHOCAT Bpenda, SIBASIIOTCA AHTAarOHUCTaMH HEKO-
TOPBIX (DUTOMATOrEHHBIX MUKpOOPraHU3MOB, pacTyT 3a cyeT OObIY-
HBIX BbIIEJIEHUII pacTeHUA U OPraHUYECKHUX 3Arpsi3HEHUH TMOBEPXHO-
CTH pacTeHHit. DnupuTHasE Mukpodiopa MpeETsITCTBYET MPOHUKHOBE-
HUIO (PUTOMATOrEHHBIX MUKPOOPraHU3MOB B PACTUTENbHbIE TKAaHH,
YCWIMBash TEM CaMbIM MMMYHHUTET pacteHuii. HauGonbluee Konuye-
CTBO 3MUGUTHON MHUKpOGIOpbl COCTAaBAAIOT FPaMOTPHULIATEIbHEIE
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6axtepuu Erwinia herbicola, obpasylolie Ha MSICONENTOHHOM arape
30JIOTUCTO-KEAThIE KONOHUU. DTH OaKTepUU SIBJISIOTCS aHTarOHUCTa-
MH BO3OYIUTENS] MATKON THWIH oBolled. O6HApYXKUBAIOT B HOPME M
npyrue 6aktepuun — Pseudomonas fluorescens, pexe Bacillus
mesentericus ¥ HeGonblloe KoauyecTBO rpu6oB. MUKpoopraHu3Mbl
HaxomsITCSl HE TOJIbKO Ha JIUCTBbSIX, cTeOJsAX, HO U HAa ceMeHax pac-
TeHUi. HapyleHe NoBEPXHOCTU PacTeHMIt U MX CeMSIH CrocoOCTBYET
HaKOIUIEHUIO HAa HUX GOJBLIOrO KOJHUYECTBA MbUIM U MUKPOOPraHU3-
MoB. CocTaB MHUKpoOGhIOpsl pacTeHUil 3aBUCHUT OT BUAa, Bo3pacTta
pacTeHMi, TYMa MoYBbl U TEMIepaTyphl oKpyxawlueil cpeabl. Ilpu
MOBBIIUEHUU BIAKHOCTU YUCJIEHHOCTh SMUGUTHBIX MUKPOOPraH U3MOB
BO3pAcTaeT, MPU MOHMXKEHUU BJIAXHOCTU — YMEHBILAETCS.

B nouse, okono KOpHEH pacTeHWil, HaXOAUTCS 3HAYUTENLHOE KO-
JIUYECTBO MUKPOOPraHU3MoB. DTa 30Ha Ha3bIBaeTcsi pu3ocdepoii
(ot rpey. rhiza — kopeHb, sphaira — wap). B pusocdepe yacto npu-
CYTCTBYIOT Hecrmopoobpa3syiomue Gaktepyuu (rcesIoMoHambl, MUKO-
GakTepuu U Op.), BCTpeYaroTcs TaKXKe aKTHHOMULETHI, cHopoobpa-
3ylole 6aktepuu U rpubsl. MUKpoopraHusMel pusocdepst MepeBo-
IOAT pasiUyHbe cyOCcTpaTbhl B COETUHEHUS], JOCTYMHbIE JISI PACTEHUHA,
CUHTE3UPYIOT OGUOJIOTMYECKU AKTHUBHBIE COCAMHEHUS] (BUTAMUHBI, aH-
TUOUOTUKU U [p.), BCTYNAIOT B CUMOUOTUYECKUE B3aUMOOTHOLLUEHHUS
C pacTeHUSAMM, o0NajaloT aHTarOHUCTUYECKUMHU CBOMCTBAMHU IPOTHB
¢UTONATOreHHBIX GAKTEPHUA.

MuKpoopraHu3Mbl MOBEPXHOCTU KOPHSI pacTeHUi (MuUKpodiopa
pu3oIUIaHbl) B OGonablued cTeneHW, 4yeM pusocdepa, MpelcTaBIeHb
ncesnoMoHagaMu. CUMOMO3 MULIENTUS IpUOOB C KOPHSIMU BBICILMX pa-
CTEHUWI{ Ha3bIBalOT MUKOpPHU30# (T.e. rpubokopHeM) (OT rpeu.
mykes — rpu6, rhiza — kopeHb). MUKOpHU3a yJydllUaeT POCT pacTeHUH.

PacTeHUsI OKyNbTYpPEHHBIX MOYB B GONBLIEH CTEMEHU 3arpsi3HEHBI
MUKpPOOpPraHM3MaMH, YeM pacTeHUs JecoB M JyroB. OcoGeHHO MHO-
ro MMKpPOOPraHM3MOB COAEPXHMTCSI B HIKHEH NPUKOPHEBOH YacTH
pacTeHUif, YTO CBSI3aHO C MOMAaJAHWEM MUKPOOPraHU3MoOB U3 [1O-
yBpl. B GOJIBIIOM KOJMYECTBE OOHAPYXXKUBAIOTCS MUKPOOPraHU3MbI Ha
pacTeHUAX, PacTYLUX HA MOJSIX OpOLUEHMS, cBajKax, BONU3M cKia-
JUpPOBaHUS HaBo3a, B MecCTax Bbimaca ckorta. IlpM 3ToM pacTeHust
MOTYT 3arpsI3HSITbCSI MATOTEHHBIMU MMUKPOOPraHW3MaMHU U TMPU He-
MpaBWIbHOI 3aroToBKE MOIYT ObITh XOpolled NUTATEAbHON cpeloi
IJIs1 pa3MHOXEHUSI MUKpoopraHu3MoB. OIHUM U3 criocoboB, MpeniT-
CTBYIOILIMX MX POCTY HAa PACTEHHUSIX, SIBISIETCS MPOLIECC BBICYLIMBA-
HUSA pacTEHHUIA.

K dutronatoreHHbIM MHKpPOOPraHM3MaM OTHOCAT OGaKTepuUHu, BU-
pycel ¥ rpyObL. bose3Hu, Boi3niBaeMble GaKTepUsIMU, HA3BIBAIOT OakK-
Tepuo3aMu. Cpelu Bo3byauTeNeit GaKTEPHO30B BCTPEYAIOTCS MCEB-
JIOMOHabl, MUKOOAKTEpUU, 3PBUHUU, KOpUHeOaKTepUH, arpobakTe-
puu U gp. K 6akTepuo3aM OTHOCATCSI pa3nMyHbie BUIbI THWIEH, He-
Kpo3bl TKaHel, yBAgaHue pacTeHUi, pa3BUTHUE oIyxojieil U ap.
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Paanuyartor obue U MectHble GakTeprosbl. O6LHe 6aKTepHO3bI
BbI3bIBAIOT rWbeNbL BCero pacTeHUsl WIM ero OoTAeNbHBIX YacTei. OHHU
MOTIYT TIPOSIBJIATBCS HA KOPHSIX (KOpHEBbIE MHWJIH) WJIU B COCYIUC-
TOW CHcTeMe pacTeHWil. MecTHble 6aKTepHo3bl OrpaHUYMBAIOTCS MMO-
paXeHUeM OTHAEeNbHBIX YYACTKOB PAacTEHUi, MpPOSBISAACh HAa MapeH-
XUMHBIX TKaHSIX.

Pox Erwinia BxloYaeT BUABI, BBI3LIBAIOLIME GOJE3HU TUMA OXO-
ra, YBSiIaHUsi, MOKPOH WY BOASHUCTOH rHWIH, HanipuMep E.amylo-
vora — Bo3bygutenb oxora sioioHp U rpyu, E. carotovora — Bo36y-
IUTENIb MOKpPOil GaKTepUaibHOW THUJIU.

K poay Pseudomonas OTHOCAT paanuyHble BUABI, B YACTHOCTH
BbI3bIBaloLIUe GaxTepUaNbHYIO MATHUCTOCTL (P. syringae u ap.), npu
3TOM Ha JIUCTBsIX oOpa3yloTCsl MSITHA Pa3HON OKPacku W pa3MepoB B
3aBUCUMOCTH OT BMIOB PacTEHHIA.

Baktepuu poma Xanthomonas mopaxaioT JUCTbS, BbI3bIBas MAT-
HUCTOCTh; MPOHUKASl B COCYAMCTYIO CUCTEMY PACTEHUs, 3aKYIOpH-
Bas €€ 3JIEMEHTbl, OHU BbI3bIBAIOT rMbeNb pacTeHuUs. Pasznuyalor Bo3-
6ynuteneit cocynucroro 6aktepuo3za — X. campestris, TyOepkyie-
3a — X. beticola, yepHoit GakTepUaNbHON MATHUCTOCTH — X. vesi-
catoria u Ip.

IMpencrasutenn poaa Corynebacterium BbI3BIBAIOT COCYAMCTHIE W
napeHX1MMaro3Hble 3abosieBaHUA pacTeHUit. [iukonenTUasl 3TUX Gak-
TEepUil MOBPEXOAIOT KJIETOYHbie MeMOpaHbl cOcyldOB, B pe3yibTaTe
4yero NMPOMUCXONUT 3aKYNOpKa COCYAOB U rubenn pacTeHUss. OHU mMo-
PaxaloT pacTeHUs U3 ceMeiicTBa pa3HOLIBETHBIX U 6000BeiX (C. fa-
scians), BBI3BIBAIOT YBSiIaHWe pacTeHUil ceMeiictBa 6060BbIx (C. insi-
diosum), GakrepuanpHbiit pak (C. michidanense).

Arpo0akTepu Ccrnoco6CTBYIOT Pa3BUTUIO PA3dUYHBIX ONyXoJei y
pacteHuit. O6pa3oBaHUe OMyXOJeil BbI3HIBAETCSI OHKOTEHHOW IIa3MH-
Ioii, mepejalolieiicsi arpobakTepUsiMU B PacTUTE/bHbIE KIETKUA. DTH
6akTepUM BBI3BIBAIOT Y pacTeHWil 0O6pa3oBaHUE KOPOHYATHIX TAJIJIOB —
onyxoseil. Ilocne pa3BUTUA omyxoiu arpoOakTepuu B TKAHIX OOBIY-
HO OTCYTCTBYIOT.

IMepenaya Bo3OyaUTENEH 6AKTEPUO30B MPOUCXOAUT Yepe3 3apaxeH-
Hele CeMeHa, OCTaTKM OOJBHBIX PAcCTEHWid, MOYBYy, BOIY, BO3IYX,
MyTeM MepeHoca HACEKOMBIMU, MOJUIIOCKAaMHU, HeMaToJaMH. bBakre-
PUH MPOHUKAIOT B PACTEHUs Yyepe3 YCTbHULA, HEKTAPHUKU U Japyrue
YacTH pacTeHUH, a Takxke gaxe uyepe3 Hebosbuive nmoBpexneHus. [pu
MPOHUKHOBEHUU OAKTepUil BHYTPh PACTEHUI MPOUCXOAUT TOBPEX-
JleHWe PACTUTENbHBIX KJIETOK, OHM MALIEpUPYIOTCA U OTCJAUBAIOTCA
npyr ot gpyra. Takoi nmyTb MPpOHMKHOBEHWS Ha3blBaeTCA WHTpales-
JIIONIIPHBIM M MEXKJIIETOYHEIM, a 3300/IeBAHUS — MAPEHXUMATO3HbI-
MU. B ciayyasx pacrpocTtpaHeHWs] U pa3MHOXEHUsl OaKTepUid B cocy-
IUCTBIX MyYKaxX MPOUCXOAUT Kak Obl 3aKyrnopuBaHUE UX MpocBeTa Oak-
TepUanbHOIi Maccoil. B pesynbrate sToro mponecca U geicTBUs Gak-
TEPUANIBHBIX TOKCHHOB PAacTeHHs YBSIAIOT.
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Bupychl, BbI3bIBalOILME OONE3HM PACTEHMIA, OENSAT HA BO3OYIM-
TeJe MO3auKH U XeaTyxu. [Ipu Mo3auuHoi GONe3HU pacTeHMit Mo-
SIBJISIETCST Mo3auyHasi (MATHMCTAsA) PAclIBETKA [MOPAXEHHBIX JIMCThEB
U [UJIOQOB, pacTeHUst OTCTAlOT B pocte. XKenryxa nposiBiasgercss Kap-
JIMKOBOCTBIO PAaCTeHUH, U3MEHEHHBIMH MHOTOYHCIEHHBIMU GOKOBBI-
MM roleramMu, LBETKAaMM M T.1.

I'pubbi, mopaxamooluue pacTeHHs,, MOTYT B CJyyae ' [[PUTOTOBJIE-
HHUSL U3 TMOPAXEHHOIO 3€pHa NMPOAYKTOB MUTAHMUS BbI3BIBATH MMHILE-
Bbl€ OTPABJIEHUSI — MMKOTOKCHUKO3BI. [IpUMepoM MUKOTOKCHUKO3a SIB-
JISIeTC 3proTMsM — 3abosieBaHME, BO3HHUKAIOLUEe [pH ymoTpedie-
HUW TPOJYKTOB, [PUTOTOBIEHHBIX M3 3€pHA, 3apaXXeHHOTO CHOpHI-
Heell (rpub Claviceps purpurea). I'pu6 mopaxaeT B IMoJjie KOJIOCKM 31a-
KOBBIX: 00pa3syloTcsl CKJIEpOLMU rpuba, Ha3pIBAEMBIE POXKAMMU.

B ycnoBusiX MOBBILUEHHOW BJIAXHOCTH, HU3KOW TeMIlepaTypbl Ha
BEr€TUPYIOLLMX WJIM CKOLUEHHBIX PACTEHUSIX MOTYT pa3BUBATBHCS T'PHU-
661 ponos Fusarium, Penicillium, Aspergillus U ap., BbI3bIBAIOLIME Y
Jilogeit MUKOTOKCHKO3BI.

st 60pb6bI € PUTOMATOTEHHBIMM MHMKPOOPTaHW3MAaMHU [POBOIAT
CNeIyIoUIMe MEPOTIPUATHS: BO3IENbIBAHUE BBIHOCIUBBIX PACTEHMH,
OYUCTKY M 00paboTKy ceMsiH, obe33apaXWBaHWE [MOYBbI, YIaJTeHHUE
MOPAXEHHBIX pACTEHWH, YHUUTOXEHHUE MEPEHOCYHKOB BO3OYymUTeNeit
bone3Heil, oOUTAIOIIMX HA pacTEHHSIX.

Muxkpo6uoaornyeckuii KOHTPOJIb JIEKaPCTBEHHbIX cpeacts. Obceme-
HEHUE JIEKApCTBEHHOTO ChIpbsi BO3MOXHO Ha BCEX 3Talax ero 3aro-
TOBKM U MPU XPAHEHUU. AKTUBHOMY Pa3MHOXEHHUIO0 MUKPOOPraHM3-
MOB CMOCOOCTBYET YBIAXHEHHE PACTEHUI M pAaCTUTEJIBHOTO ChIPhS.
Pa3sMHOXUBILIMECS MHUKPOOPTaHU3MBI BBI3BIBAIOT M3MeHeHUe ¢apMa-
KOJIOTHYECKNUX CBOMCTB MpernapaTroB, MOJYYEHHbIX U3 JIEeKapCTBEH-
HBIX pacTeHW. MUKpPOOpPraHW3Mbl MOTYT- TAKXKE MOMafaTh U3 OKpY-
Xaloweh cpenbl, OT Jogeid U 0OCeMEHSATh JIeKaApCTBEHHBIE Mperna-
paThl B Mpolecce UX U3rOTOBIEHHUS U3 PACTUTENBHOrO chipbs. st
COOJIOJEHUS] CAHUTAPHOTO peXUMa H3TOTOBJIEHUS JIEKAPCTBEHHBIX
MpenapaTtoB [MPOBOAST CAHUTAPHO-MUKPOOUOOTMUECKUNA KOHTPOJIb
00BEKTOB OKpYXAIOLEH cpeabl MPENNpUATHST U KaXOON CEpUH Bbl-
MyCKaeMoi JieKapCTBeHHOM (opMbl. JIeKapCTBEHHBIE CPENCTBA IS
MapeHTepaJbHOrO BBENEHUS B BMIE MHBEKLMIA, IJa3HBIE KaIUH,
Ma3M, IUIEHKH U [Op., B OTHOWIEHUHU KOTOPBIX HUMEIOTCSI COOTBET-
CTBYIOLME YKa3aHUSI B HOPMATHBHO-TEXHUYECKOU MTOKYMEHTALUH,
OOJIXHBI OBITh CTEPUIBbHBIMU. KOHTpOJIb CTEPHIBHOCTH JIEKAPCTBEH-
HBIX CpelCTB MPOBOIST IyTeM IOCeBa Ha THOIVIMKOJIEBYIO cpeny Uil
BBISIBJIEHUST Pa3UUHbIX OaKTepuil, B TOM uMcCJe aHa’poOOB; IMpHU
moceBe Ha cpeny Cabypo BBIABNSIOT rpUOBI, INTaBHBIM 06pa3oM poaa
Candida. CTepuJIBHOCTb JIeKApCTBEHHBIX CPEICTB C aHTUMHKPOOHBIM
OEWCTBUEM OMpEAeNAIOT MyTeM MeMOpaHHOH (UIbTpalMH: GUILTP
mocne ¢GUIbTPALlMKM HMCCIEeIyeMOro Mperapara OelsST Ha YacTH MU
BHOCST [UISI MOJpalliMBaHUSI 3aJep>XKaHHBIX MHUKPOOPraHU3MOB B
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XUIKHUE muTateSbHble cpenbl. [Ipy oTCYTCTBUM pocTa npenapat cyu-
TaeTcsl CTEpHJIBHBIM.

JlekapctBeHHbIe cpencTBa, He TpeOyIOIIME CTEpUIM3ALUM, OObIY-
HO COAEpXAaT MUKpOOPraHU3MBbl, MTO3TOMY HX MCIBITHIBAIOT HA MHK-
pOOHONOrMYECcKYIO YMCTOTY: IPOBOMAT KOJHUYECTBEHHOE OMpeleeHMe
JKM3HECIOCOOHbIX OakTepHit M rpuboB B 1 r wiay 1 Mi npemapara, a
TAKXe€ BbISIBNISIOT MHKpPOOPraHU3Mbl (OaKTepuM ceMeNCTBa IHTEPO-
6akTepuil, CHHErHOMHasA [1aJ0YKa, 30JIOTUCTHIM CTadHMIOKOKK), KO-
TOpbI€ HE MOJDKHBI MPUCYTCTBOBATH B HECTEPHUIIbHBIX JIEKAPCTBEHHBIX
cpenctsax. B 1 r wiu 1 M1 JIEKAPCTBEHHOTO ChIpbsl IUIA [IPUEMa BHYTPH
HOJKHO ObiTh He Gonee 1000 Gakrepuit 1 100 JpoXOKEBbIX M IUIEC-
HeBbIX TpuboB. B ciyyasix MECTHOro mpuMeHeHUs (ITOJOCTb yXa, Hoca,
MHTPABarMHaJILHOE MCITOJIE30BAHME) KOJIUYECTBO MMKPOOPraHU3MOB
He JOJDKHO rpeBbliaTh 100 (cyMMapHO) MHUKpOGHBIX KJIETOK Ha | r
win 1 M npenapata. B TabneTupoBaHHBIX MpenapaTaX He HOJDKHO
ObITb MatoreHHo MUKpodIopbl, a obw@Aas 06ceMeHEHHOCTb HE JO0J-
XHa rpesbiwiath 10 Thic. MUKPOGHBIX KJIETOK Ha TabJETKY.

4.8. Llensb, 3afa4n M MeToALl CAaHUTAPHOW
MUKpooGuonoruu

CaHuTapHass MUKpOOUOJIOTHUSI — pasfges MEIMLUHCKON MHKpOOHO-
JIOTUM, W3YYaloLUi MMKPOOPTraHU3MbI, CONEpXallHecss B OKpyXalo-
uieil cpee U crnocobHble OKa3bIBaTh HEOJIAronpHsITHOE BO3NEHCTBHE
Ha COCTOSIHME 300pOBbsi 4YenoBeka. OHa paspabaThiBaeT MHKpOOHO-
JIOTUMECKHE [M0KA3aTeld TMTHEHUYECKOT0 HOPMHDPOBAHHS, METOJbI
KOHTpoJs 3a 3¢ dheKTUBHOCTbIO 06€33apakKMBaHUsI OGBEKTOB OKpYyXa-
IOIIeH Cpelbl, a TAKXE BBIIBISIET B OOBEKTaX OKpYXAlOILUEH cpembl
MaTOre€HHbl€, YCJIOBHO-MATOreHHbIE M CAHHUTApHO-I[10KA3aTeIbHbIE
MUKpPOOPraHU3Mbl.

OOHapyXeHHE MaTOTeHHBIX MHUKPOOPraHM3MOB [O3BOJISIET AATh
OLIEHKY 3IMUAEMHUOJIOTHYECKON CUTYallMM U MPUHATH COOTBETCTBYIOLIHE
Mepbl 1o 6opebe u npodunakTHke UHOPEKIHOHHBIX 3a00JEBaHMIA.

YCNOBHO-NATOT€HHBIE MHUKPOOPraHM3Mbl MOTYT Mora-
nath B MPOAYKTHl NMUTAHMSA, OBICTPO Pa3MHOXAThCsl C HAKOILJIEHHEM
60JIBLIOTO KOJMYECTBA MUKPOOHBIX KIETOK M UX TOKCHHOB, BBI3bI-
Basi MUILEBbIE OTPABJIEHHs MUKpOOHOH 3THOJOorMH. CaHHUTApHO-
MoKa3aTeJbHbBlE MUKPOOPTraHU3MBl HUCIOJB3YIOT B OCHOBHOM
IJIsl KOCBEHHOIO OIpeeieHUsT BO3MOXHOIO TIPUCYTCTBUSI B OOBEK~
Tax OKPYXalOUIEd Cpefpl MMaTOreHHbIX MHMKpPOOPraHMU3MOB, OHU He-
NMOCPEACTBEHHO MOTYT CBUIETEJILCTBOBATh O 3arpsSI3HEHUM OOBEKTAa BbI-
BEJICHUSIMA YEJIOBEKA M KMBOTHBIX, COJAEPXALIUMU MHUKpPOOPTraHU3-
mbl. Hanpumep, Bo3OyauTenu KUIIEYHBIX MHEPEKLMI MMEIOT OO
NyTh BblAENEHUA (C (eKanusIMKM) C TAKUMH CaHHUTApHO-MOKA3aTeNb-
HbIMU OaKkTepHsIMM, Kak OGaKTepUU TPYMMbl KUIIEYHOH [MATOYKH —
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BI'KIl (B a1y rpymnmny, KpoMe KHIIEYHOH MATOUKH, BXOAAT CXOOHBIE
no cpoiictBam Gakrepuu poaa Citrobacter, Enterobacter, Klebsiella),
SHTEPOKOKKHU, KIOCTPUAMM IMepdpUHIEHC; BO3OYIUTENM BO3AYLLHO-
KareabHbIX WHGEKUUA MMEIOT OOLIMHA MyTh BBIOEJIEHUST C GaKTEpUs-
MM, MOCTOSTHHO OOMTAIOLIMMH HA CJIM3UCTOM OOONOYKE BEPXHUX
ObIXaTeNbHBIX MMYTeH, BBHUICISIOLMMUCS B OKPYXAIOLIYIO Cpely MpH
Kallvle, YMxaHbe, pasroBope. B cBs3u ¢ 3THMM B KayecTBe caHUTAp-
HO-[MOKa3aTeJbHbIX OAKTEpUH U BO3Ayxa 3aKpBITHIX MOMELICHWH
MpPeIOXEHbI TeMOJUTUYECKUE CTPENTOKOKKU U 30JO0THCThIe CTadhu-
JIOKOKKH.

3arpsi3HEHHOCTb [MOYBBI, BOJBI, BO3dyXa, IPONYKTOB [MMUTaHUA U
AOpYrux o6BEKTOB BLUIEIEHUSMHU YEIOBEKA WIM XUBOTHBIX OIpeaess-
10T MyTeM KOJHUYECTBEHHOrO YYeTa CAHUTAPHO-MOKA3ATEIbHBIX
MHKpPOOPraHM3MOB. B BO3[MyXe perucTpupyioT KOJHYECTBO 30JI0THCTO-
ro crapuIOKOKKA M CTPENTOKOKKOB, B BOLe — KMILUEYHOH MAJI0Y-
k1, BI'KII, sHTepokokka, B rnoyBe — KuieyHoi rnamoyku, BIKII,
KJIOCTpHOUH repdpHHIeHC, B MPOAYKTaxX IMUTAHUS — KHILUEYHOMN mna-
Jgouku, BI'KII, sHTepoKOKKa, 30JI0TUCTOro CTadHIOKOKKA, MpPOTes.
Ha ocHoBaHMM KOJMYECTBEHHOrO BBISIBJIEHHSI CAHUTapHO-0KA3aTe/b-
HBIX MHKPOOPraHU3MOB BHEIYMCISIIOTCSI KOJH-TUTp, MepcpHHIeHC-
TUTP, TUTP SHTEPOKOKKA U T.A. Tak, HampuMep, KOMU-TUTP WIU TUTP
9HTEPOKOKKA BOJbl — 3TO HAaMMEHbLIEE KOJMYECTBO BOABI, B KOTO-
pOM orlpeliefisieTcsl KMIUeYHas najoyka wiM 3HTepoKokk. Ilokasare-
JieM 3arpsisHEHHOCTM BOIbI SIBASIETCS TAKKE KOJIU-WHAEKC — YHUCIIO
KWUIeYHbIX Majioyek B 1 J1 BOUBIL.

Yacro BMecTto koau-tutpa omnpepeisitorcs Tutp BIKII, k korto-
PBIM OTHOCSAT BCE IpaMOTPULATENbHBIE [MAJIOYKH, cOpaxuBaioLIie ¢
ofpasoBaHMeM KMCJIOTHI M Fas3a JaKTo3y WM IVIIOKO3Y IpH TeMIepa-
Type 37%0,5 °C B TeueHue 24—48 4 u He obnajaroUMe OKCUAAZHOM
akTUBHOCTHIO. HanGosee yacTo 3TOT rmokasaTeb MPUMEHSIOT KakK UH-
nMkarop dekanbHoro 3arpsisHeHust BoAbl. Ilpu GakrepuasbHoM 3a-
rpA3HEHWH BOMABI CBbILIE JOIMYCTUMBIX HOpPM CJENYEeT MPOBECTH JO-
MOJHUTENBHOE UCCAEJOBaHMEe HA HaJMuyue GakTepuit — mokasareseit
cBexero ¢ekajbHoro 3arpsisHeHus. K TakuM GakTepusiM OTHOCST KH-
IEeYHYIO MaJoYyKy, CMOCOOHYIO PACLUEIUIATh JIAKTO3Y N0 KHUCJIOTHI M
rasa rnpu Temneparype 43—44 °C B MpUCyTCTBUM MHIMOUTOPOB pOC-
ta (6opHas KMCJIOTA) M He pacTylyl0 Ha murtpatHoit cpexe. O cae-
XeM (eKabHOM 3arpsi3HeHHH CBHACTEIBCTBYET TAKOKe BbISBJIEHHE 3H-
Tepokokka. Ha crapoe dbekanbHoe 3arpsisHeHUe YKa3bIBalOT OTCYTCTBHE
BI'KIl u Hamuyue ompeieeHHOro KOJMYecTBa KJIOCTPUIMIA nepd-
PUHIEHC, T. . Haubojiee YCTONUMBBIX CIOPOOOPA3yIOLIMX GaKTEpH.

Kpome ornpeneneHus: MaToreHHbIX, YCIOBHO-ITaTOTEHHBIX U CaAHU-
TAapHO-0KA3aTeIBHBIX MHKPOOPTraHU3MOB, B [PaKTHKE CAHUTApHO-
MUKPOOUOJIOrHYECKUX HCCAENOBAHUH HMCIIOJb3YETCS OIlpeleNeHue
MUKpPOGHOro 4uca, T.e. obuiero Kojauyecrsd MUKpOOPraHM3MOB
B OMpENeJICHHOM O0BbeME MM OMpedec/ieHHON Macce ucciaenyeMoro
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Mmarepuana (BoZa, moypa, MPOAYKTHI ITUTaHUA, JieKapcTBeHHas ¢op-
Ma M Ip.).

CaHWTapHBI HAN30p 332 COCTOSIHUEM OOBEKTOB OOILECTBEHHOTrO
MUTAaHKs, alTeK, JeYeOHBIX U JETCKUX YYPEXIEHUI OCYILECTBISET-
csl MCclieJOBaHMEM CMBIBOB C pYK MEPCOHAJA, IMOCYIBI, MOBEPXHOC-
TH CTOJIOB, 060pyNoBaHUS U Jp. CMBIB BBICEBAIOT HAa PA3NIMYHbIE IMH-
TaTeJbHBIE cpelbl ISl ONpeleNeHUs MUKpOOHOH 06CeMEHEHHOCTH,
Hannyust BI'KII, nmaroreHHBIX 3HTepOOaKTEPUi, 30JOTHCTOrO cTadu-
Jokokka, rpu6os poma Candida u sHTepOBHpPYCOB.

nasa 5

FrEHETUKA MUKPOOPIrAHU3MOB

TeHeTHKa MUKPOOPTraHU3MOB KaK YYEHUE O HAC/IEICTBEHHOCTU H
U3MEHYMBOCTH MMEET XapaKTepHble OCOOEHHOCTH, COOTBETCTBYIOLIME
UX cTpoeHHuIO0 U Ouosnornn. HanbGosee u3yyeHa reHeTHKa GaKTepuid,
XapaKTepHBIMM YE€PTAMU KOTOPBIX SBISIOTCS MAaJbie pa3Mepbl U 6OJb-
1Iasi CKOpocTh pa3sMHOXEHUSI OaKTepHaJIbHON KJIETKM, YTO IMO3BOJSA-
€T MPOCIEAUTb TfeHETUYECKHE U3MEHEHUSI B TEYCHUE HEOOJBILOro rpo-
MeXYTKa BPEMEHM Ha OOJbILIOM 4ucie monyasuuil. bakrepuanbHas
KJIeTKa MMeeT OIMHApHBIN Habop reHoB (HeT ajuieneit). XpoMocoMa
GaKkTepuil ABISETCS MOJIMHYKICOTHIOM (ABE MOJMHYKJICOTUIHBIE LiE-
nouku JHK) mnunoit 1000 Mmxm 1 Moa. Maccoit okoyro 1,5—-2+10° 1.
OHa cynepcnupaJ30BaHa ¥ 3aMKHYTAa B KOJbLO: coAepxut oT 3000
1o 5000 reHoB. AHAJIOTMYHO XpOMOCOME B LIMTOIIa3Me OaKTepui pac-
noJjiaraloTcs KOBaJIEHTHO 3aMKHyThie kosabila JHK, Ha3biBaemblie
rasMuaaMu (BHEXpoMoCcOMHBIE (akTopbl HacaeACcTBEHHOCTH). Mac-
ca rula3Mu 3HAYMTENbHO MEHbBIIE MAacchl XpOMOCOM. XpoMocoma M
rurasMHua CrocoOHbBl K aBTOHOMHOMY CAMOKOIMNMPOBAaHUIO — peruin-
KallMy, MO3TOMY MX HAasblBalOT perinkoHaMmu. CpoiicTBa MHMKpPOOp-
raHU3MOB, KaK M JIIOOBIX JpPYyrUX OpPTraHMU3MOB, OIPENENSIIOTCS MX
reHOTHUIOM, T.€. COBOKYITHOCTbIO I€HOB JaHHON ocobu. TepMuH
«T€HOM» B OTHOILEHUM MHUKDOOPTraHU3MOB — IMOYTU CUHOHHUM MO-
HSATUS «TE€HOTHII».

MeHOTUIT MpEACTaBisieT COOOM pe3yabTaT B3aWMOAEHCTBUS MeEX-
Iy TEHOTUIIOM U OKpYXaIollleH Cpeloil, T. €. MpOSBJIECHUE TEHOTHUITA
B KOHKPETHBIX YCJIOBUSIX OOUTaHHUS. (PEHOTUII MHKpOOPTraHU3MOB XOTSI
Y 3aBUCHUT OT OKpyXalolleil cpelbl, HO KOHTPOJUPYETCSI FEHOTUIIOM,
TaK KaK XapakTep M cTerieHb BO3MOXHBIX IJIsl JAHHOM KIETKU ¢e-
HOTUMUYECKUX U3MEHEHHUI OMNpeAeNstoTcs HAbOpOM I€HOB, KaXKIbIii
M3 KOTOPBIX MpeACTaBleH onpeaeieHHbIM yyacTkoM Monekynsl JTHK.

B ocHOBE U3MEHYMBOCTH JEXUT AMO0 M3MEHEHHUE peaKLUH reHO-
TMNa Ha (akTopbl OKpyxalollel cpelabl, JUG0 MU3MEHEHHE CamMoro
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reHOTHNAa B PE3yJabTaTe MyTALMU T€HOB WM UX peKOMOMHaLuu. B ces-
34 ¢ 3TUM (EHOTUIMMYECKYIO M3MEHUYMBOCTh [MONPA3NEISAIOT HA Ha-
CJIEICTBEHHYIO M HEHaCJeICTBEHHYIO.

HenacnencrBeHHas (cpenopas, MonudpHKALHOHHAsA) U3MEHYHBOCTD
06ycJIoB/IEHA BIMSIHMEM BHYTPU- M BHEKJIETOYHBIX (haKTOPOB Ha Mpo-
sieieHue reHotuna. Ilpu ycrpaHeHuH akTopa, BHI3BABILErO MOIM-
¢duKauuio, JaHHbIE U3MEHEHUS! MCYE3aloT.

HacnenctBeHHast (reHOTHNIMYecKass) M3MEHYMBOCTb, CBSI3AHHAS C
MYTaLUUSAMU, — MYTALIMOHHAS U3MEHYMBOCTb. OCHOBY MyTalUU CO-
CTaBJIAOT M3MEHEHUS TNMOCAeNOBaTeIbHOCTH HyKIeoTHnoB B JTHK,
MOJIHAsA WM YaCTUYHAs MX YTPaTa, T. €. MPOMCXOIUT CTPYKTYPHAs Iie-
pecTpoiika TeHOB, MPOSBAsOUascss (PeHOTUITMYECKH B BUIE H3Me-
HEHHOro MpHU3HaKa.

HacnencTBeHHast M3MEHYMBOCTD, CBSI3aHHasi ¢ PEKOMOMHALUMAMH,
HAa3bIBaeTCS PEeKOMOMHALIMOHHON HM3MEHYMBOCTBIO.

5.1. PekombuHauuu y 6akrepum

PekomGuHauust (pe + nar. combinatio — coenMHEHME) — BO3HUK-
HOBeHMe HOBbIX nociuenosarenbHocteit JJTHK B pesyisrare paspsiBos
Y MOCIeoyIOLMX BOCCTAHOBIEHHIT ee MOJeKyl. B utore takux uame-
HeHuit JTHK Gakrepuii mosiBisiioTcsi Tak HasbIBaeMbIE PEKOMOMHAH-
THbIE WITAMMbI, MIM pEeKOMOUHaHTH . [Ipouecc pekoMbuHaium
y GakTepuil MMeeT HEKOTOpbIe OTJIMYHS, CBA3aHHbIE ¢ OCOGEHHOC-
TSIMU MX TeHETHMYeCKOro ammapata, ¢OpM reHeTHYeCKOro obmeHa.
NUMeHHO Ha MHUKPOOHBIX 0OBEKTaX ObUIM OTKPBITHI (OPMbI TEpeHO-
ca reHeTHYecKOro Marepuana — TpaHchopMalus, TPaHCOYKLIHA,
KOHBIOTalMs, HEU3BECTHbIE KJIACCUYECKOH T[CHETUKE, C IMOMOMIbIO
KOTOPBIX M3YyYyaroTCS MOJIEKYJSIPHbIE MEXAHU3MbI FeHETUYECKUX pe-
KOMOMHAaLMMA.

B miporiecce reHeTHYECKOro MepeHoca Y4acTBYIOT OaKTepHUsi-peLin-
MUeHT U GakTepusi-noHop. CTeneHb YYaCcTUSl UX HepaBHOMEpHa: B pe-
LUMIMMEHTHYIO KJIETKY MoMNajaer JUIUb ¢dparMeHT 3k3oreHHoi JTHK
6akTepHUH-TOHOpa, KOTOPBIA B3aMMOIEWCTBYET C LIEIbHOW XpOMOCO-
MOM pELMITMEHTa, B pe3yjbTaTe Yero MPOMCXOAMT YACTHYHOE Mepe-
pacripeneieHue (peKOMOUHAIMSI) TeHETMYECKOro MaTepuana ¢ 006-
pasoBaHHeM peKoMOMHaHTa. Bce artambl pekoMGUMHaLMKM y OaKkTepuit
obecreyuBaloTCs COOTBETCTBYIOIUUMH (DEPMEHTAMM: PECTPUKTA3AMHM,
JurasaMu M ap. Y OakTepuil pasnuyaloT TpU THNA peKOMOMHALIMIA:
o010, «HE3aKOHHYIO» U caifT-crieuugpuyeckyto. O6ulas, WIK ro-
MOJIOTMYHAsI, KJlacCUYecKasi, peKOMOMHALUA TPOMUCXOAUT, €CIU B
CTPYKType B3aumoneictByolteit JTHK uMmeroTcsi roMonornyHsie yya-
cTku (ot rpey. homologia — cooTeeTcTBHE). Tak HasbiBaeMasi «He3a-
KOHHAafA» peKOMOMHALMSA Uil CBOEr0 OCYLUECTBIEHMS He Tpebyer
3HayuTeapHOi romosnoruu JTHK B3auMomeicTBYIOLIMX CTPYKTYP.

82



I. Tpancopmanus

-9-8

PeuurnueHt PexoMOHHAHT
Honopa

I Tpaucnyxuus

2\ @

)| L
S =/ AN
w & o e

¢ BakTepHaIBHOM
L J |

O6pazoBanue Tpancoykuus
TPaHCIyUHpYIOWero dara

III Koubrorauus

Jlonop Peunnuent Pexombunant

Puc. 5.1. Tunbl nepeaayn HacleACTBEHHOTO Marepuana.

B «He3aKOHHOW» peKoMOWHALMM Y4acTBYIOT Hebonbllue (parMeH-
el JITHK, KoTOpble crTocoGHBI MepeMellaTbcsi, MUTPUPOBATh MO per-
NUKOHY (MasMHUAE, XpOMOCOME) HJIU MEXIY peIUIMKOHAMH. DTH
¢dparmentst JHK HasbisaioT MOABUXHBIMU TEHETHYECKMMH 3JIEMEH-
taMu: IS-anemenTst (OT anriI. insertion sequences — BCTaBOYHBIE OC-
JIeOBATeJIbHOCTH) U TPaHcMo30HH. [S-afieMeHTH — creluduyeckue
murpupylowue ¢pparMentsl JIHK, conepxamue reHnl, HeobXoauMele
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1. MHTErpalvu C HErOMOJIOTUYHBIMU YYAaCTKAMH PeIUIMKOHOB.
TpaHcniozoHbl — Gosiee CloXHBbIE reHeTHyeckue cTpykTypsl JHK,
KOTOpbIE COJEPXAT B CBOeM cocTape [S-a1eMeHThl M JONOJTHUTENb-
Hble TreHbl (HarpuMep, TeHbl JIeKapCTBEHHON YCTOWYMBOCTM M Ip).
IMonBHXHBIE FEHETHYECKHUE IEMEHTbI BBI3BIBAIOT MOBPEXIEHUE HIM
MHAKTUBALUIO TEHOB, CIHMSIHUE PEIUIMKOHOB, PACIIPOCTpAHEHHUE re-
HOB cpenu OaKTepuid.

O6uwas pekoMbuHaLUsT Hanbonee 3pdeKTHBHA NMPU BHYTPUBULO-
BOM T€HETUYECKOM OOMEHE, «HE3aKOHHAsl» pPEKOMOMHALIMA MIPaeT
BAXHYIO pOJib HE TOJBKO B Mpefeiax OTAEIbHBIX BUIOB, HO U MeEX-
Iy GaKTepusiMH Da3IMUYHEIX BUIOB W POJOB.

Tperbeit pasHOBUAHOCTbIO PEKOMOMHALMM SIBJISIETCS TAK HA3bIBA-
emas caiit-cneunnduueckas pekoMOGuHanMs (OT aHMI. seit — Me-
CTOIOJIOXKEHUE, YYaCTOK), JUIS OCYLUECTBICHHMSI KOTOPOI HeoOXOomM-
MbI CTporo onpeneneHHbie nocienosarenbHocTd JJHK u crienumans-
Hble depMeHThl. CaiiT-cneunduyeckass peKOMOUHALUA TIPOUCXOIMUT B
MEHeE TPOTSXKEHHBIX yJ4acTkax reHoma (B mpenenax 10—20 nap Hyk-
JICOTUIOB), HanpuMep TpU BKIOYEHUU Tpodara B CTporo orpaHu-
YEHHbIE Y4acTKH (CaWTBI) XPOMOCOMEI.

HaubGonee u3ayyeHol Tpu tMna nepemauu JHK, oranyarougmecs
Jpyr OT JApyra crocoboM ee TpaHCMOPTHPOBKH: TpaHcdhopMalus,
TPaHCAYKLMsS, KOHBIorauusa (puc. 5.1).

5.1.1. Tpancgopmayus

TpaHcdhopmanns (ot aar. transformatio — mpespallieHHe) 3aKiI0ya-
etcs B oM, uro JJHK, BeimeseHHas u3 Gakrepuii B cBoboaHO# pa-
cTBOopuUMoOit dopMe, nepenaercss bakrepuH-peununueHty. Ilpu TpaHc-
dopmaiun pekomGuHauus npoucxonut, ecnd JIHK 6akrepuit pon-
CTBEHHBI Ipyr apyry. B atom ciyyae Bo3MoXeH OOMEH TOMOJIOTHY-
HBIX YYacTKoB coGcTBeHHO#M M TnpoHukiieil u3sHe JTHK. Brniepsrie
siBneHue tpaHcopmauuu onucan @. Mpuddurc (1928). OH BBOAUN
MbILLIAM XHBOI HEBUPYICHTHbIA OeckarncylabHblif R-1TaMm nHEBMoO-
KOKKa M OJHOBPEMEHHO YOMTbIi BUPYJIEHTHBII KarcylbHbIA S-1mamMm
NMTHEeBMOKOKKa. M3 KpoBH morudIiIux Mblliei ObLI BbIIEJEH BUPYIEH-
THBI TMHEBMOKOKK, MMEIOUIMIT Kancyny youroro S-iirtamMMa MHEB-
MokokKa. TakuM o6pa3oM, yOUTbIA S-1UITaMM ITHEBMOKOKKA Tepeaasn
HACNEeJCTBEHHYIO CTIOCOOHOCTh Karcynoobpa3zoBaHus R-LrramMMmy MHes-
Mokokka. O. Osepu, K. Mak-Jleon u M. Mak-Kaprtu (1944) moka-
3aju, 4YTo TpaHCHOPMHUPYIOUIMM areHTOM B 3TOM CJIydYae SIBISIETCS
JHK. ITyreM TpaHchopMaliuu MoryT ObITh MepeHeceHbl pasiM4HbIE
MPU3HAKKU: Kancyloobpa3oBaHHE, YCTOMYUBOCTh K aHTHOHOTHKAM,
CHHTE3 (PEPMEHTOB.

H3yyeHue GakrepuanbHOM TpaHcdoOpMalUy NO3BOIMIO YCTAHOBUTH
poab JIHK kak marepuanbHoro cyGeTpara HacieqcrBeHHOCTH. Ilpu
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M3yY€HUM TeHeTHYecKoil TpaHchopMmauuu y Gakrepuit 6bUIM paspa-
6oraHbl Merobl 3KcTpakuMu U ouuctku JJHK, 6uoxumuyeckue u
ouodU3znyecKre MeTonbl ee aHajau3a.

5.1.2. Tpaucoykyus

TpaHcaykums (ot nar. transductio — mepeHoc, nepeMeleHue) —
nepegava JHK or 6akrepuu-zoHopa K GaKTEpHUH-PELIMITUEHTY MpH
ydyactuu 6akreprodara. Pazmyalor Hecneuuduueckyo (obuyo)
TPAHCAYKLMIO, MPU KOTOPOi BO3MOXEH MeEpeHoc Joboro ¢gpparMeH-
ta IHK noHopa, n cneuuduyecKkyio — MEpeHOC ONpeleaeH-
Horo ¢parmeHta [IHK nonopa Tonbko B onpenenenHbie ydactku JHK
peunnuenta. Hecrieunduueckas tpaHcaykius obycloBlIeHa BKIIOYE-
HueM JTHK nonopa B ronosky ¢ara JomoJHUTENBHO K TeHoMy cara
Wi BMecTo reHoMa ¢ara (nedexthbie daru). Crieunduyeckast TpaHe-
IOyKuusi obycyioBleHa 3aMellieHHEM HEKOTOpPBIX TeHOB (hara reHamMu
XpOMOcOMBl kieTKU-1oHopa. Q@arosag JAHK, Hecymas ¢parMeHTsi
XPOMOCOMBI KJIETKH-JIOHOpA, BKITIOYAeTCS B CTPOrO OMNpeleeHHbIE
YYacTKM XPOMOCOMBI KJIETKU-PELMIIMeHTa. TakuM 06pasoM, MPHBHO-
carcsi HoBhle reHbl M JIHK dara B Buze mpodara penpoayumpyercs
BMECTE C XpOMOCOMOH, T.€. 3TOT IPOLIECC COMPOBOXAAETCH JIM30re-
Hueit. Ecniu ¢parment JTHK, nepeHocumslit daroM, He BcTymaer B
pPEKOMOMHALIMIO C XpOMOCOMO# PELUITUEHTA U HE PEIUIULIUPYETCH, HO
C Hero cyuthbiBaeTcsl MH(OPMALUA O CUHTE3€ COOTBETCTBYIOUIENO IMpo-
IyKTa, Takas TpaHCAYKLIMA HasblBaeTcd a0OPTUBHOIA.

5.1.3. Konbrozayus

Konslorauusi (oT jar. conjugatio — coeauHeHue) omnmcana Jx. Jle-
nepbeprom u 3. Tatymom (1946), paGoTaBIIMMKM ¢ MyTaHTaMH KHILey-
Hoi manoyku. Kouwvloraius Gakrepil cOCTOMT B NMepexole TeHeTH-
yeckoro marepuana (JIHK) u3 knmeTku-moHopa («MyXCKOi») B KIeT-
KY-peLMnueHT («KeHCKYIo») MpHM KOHTAKTe KJIETOK MEXIy COGOM.
Myxckas knetka comepxur F-dakrop, miu nonosoit ¢akrop (ot
aHrn. fertility — nuogoBMTOCTB), KOTOPHI KOHTPOJIMPYET CHMHTE3 TaK
Ha3bIBAEMbIX MonoBbix nuae, i F-nuneit. Kierku, He comepxa-
e F-cakropa, asnsiorcs keHckumu; npu nonydeHun F-dakropa
OHM TIPEBPAILAIOTCSA B «MYXCKHE» U CaMM CTaHOBATCH JoHopamu. F-
¢daxTop pacrnonaraeTcsi B UMTOIUIa3ME B BUAE KOJbLEBOH IBYHHMTYa-
toit monekyabl IHK, T.e. spnasercs muasmumoit. Monekyna F-dax-
Topa 3HaYUTENBHO MEHbLIE XPOMOCOMBI M COZEPXHUT TeHbl, KOHTPO-
JIMpPYIOIIME NPOLECC KOHBIOTALMH, B TOM 4ucle cuHTes F-ruieii.
Ipu xowboraunu F-muwin coeauHSIOT «MyXcKyI0» U «KEHCKYIO»
KneTkH, obecneunBas nepexox JHK yepes xoHblorauuoHHbI# Moc-
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MK M F-nuiu. Knetrxu, comepxaume F-dakrop B uuTomiasme,
obosnavarorcss F*; onuu mepenator F-c¢aktop xierkam, oGo3sHavae-
MbIM F~ («KeHCKMM»), He yTpayMBas JOHOPCKOM CMOCOGHOCTH, TaK
KaKk ocTtasnsilor Konuu F-¢akropa. Eciu F-daxTop Bitoyaetcss B
XpOMOCOMY, TO GaxkTepu¥ NpPUOOPETAIOT CMOCOGHOCTH IepenaBaTh
dparmenTsl xpoMocomHoit JJTHK u HaswiBalorcst Hfr-xietkamu (ot
anrn. high frequency of recombination — BbICOKasi 4acToTa peKOM-
OHMHaLMIT), T.e. GAKTEPUSIMHA C BbICOKOI YacToToil pexoMOuHauumit. [Tpu
KoHnlorauuu kierok Hfr u knerox F~ xpomocoma paspbiBaeTcsi M
repenaeTcsi ¢ OINpelesIeHHOTO ydacTKa (HadyalbHOM TOYKM) B KIIET-
Ky F~, npomonxasi periuuuponatbcs. IlepeHoc Bceit XpOMOCOMBI
MOXeT uuThcsa n0 100 MuH.

IMepeHocumas JIHK B3aumopeiicteyer ¢ JHK peuunuenta —
ITPOUCXOOUT roMoJIorHyHas pekoMOouHauus. IlpepsiBasi npolecc KOHb-
oraiuyu G6akTepMii, MOXHO ONpeAeNATh MOCIeN0BATENbHOCTD PacHo-
JIoXeHHs reHoB B XpomocoMme. MHorna F-cdakTop MOXeT npy BhIXO-
€ M3 XpOMOCOMBI 33aXBaThlBaTb HeOOJbIUYIO €e YacTb, 0Opasyd Tax
Ha3bIBaeMblif 3aMellleHHBbIH ¢akTop — F'.

IMpy KOHBIOTAaUMM MPOMUCXOAMUT TOJBKO YACTUYHBIH [EpeHOC re-
HETHYECKOr0 MaTepHaia, II03TOMY €€ He ClIefyeT OTOXAECTBISTD IOJ-
HOCTBIO C TMOJIOBBIM IIPOLIECCOM Y OPYTMX OpPraHHM3MOB.

BaxHbIMH (daxTOpaMu TeHETHYECKOH H3MEHYHBOCTH SIBAAIOTCS
IU1a3sMHUIBL.

5.2. Mnaamugb!

Tiasamuasl — BHEXPOMOCOMHBIE MOGHJIBHBIE TEHETUYECKUE CTPYKTYDHI
6akrepuit, nMpeacrapisoliMe cob0oi 3aMKHYTHIE KOJbLd ABYHHUTYATOM
IOHK. o pasmepam cocrarnsior 0,1—5 % JHK xpomocomsl. [Tnas-
MUl CIIOCOGHBI aBTOHOMHO KOMMPOBAaThCs (peILIMLUUpPOBATHCS) U
CYILECTBOBAThH B LIUTOILIa3Me KJIETKH, HOITOMY B KJIETKE MOXET OBITh
HECKOJIbKO KOmnuii maasMua. [1aa3sMuabl MOTYT BKIIIOYAThCSI (MHTEr-
PHPOBaTh) B XpPOMOCOMY M PEIUTMLIMPOBAThCSl BMecTe ¢ Heil. Pasnu-
YAIOT MPAHCMUCCUBHBIE Y HEMPAHCMUCCUGHbe TUTIa3MUIBL. TpaHCMHUCCHB-
Hble (KOHBIOTATHBHbLIE) TJIA3MUIBI MOTYT MepenaBaTbCs M3 OINHOM
6aKTepuH B OpYrylo.

TepMHH «ILIa3MH[IBI» BIepBble BBeJEH aMEpPUKAHCKMM Y4EHBIM
Ix. Jlenepbeprom (1952) mnst o6o3HavyeHHs: HojioBoro ¢hakropa Gak-
Tepuii. TlnasmMuabl HecyT reHbl, He oOsi3aTejIbHbIE JJIS KIIETKH-XO03$I-
HMHa, APHOAIOT OaxKTepHsM OOMONHHUTENbHbIE CBOHCTBA, KOTOpHIE B
onpeneleHHbIX YCJIOBHUSIX OKpYXalowlei cpenbl obecrieynBaloT MX Bpe-
MEHHble MPEeUMYLIECTBA MO CpaBHEHMUIO ¢ OeclIa3MUAHBIMU OaxTe-
PUAMH.

Y 6GaxTepuit paziMYHBIX BUIOBR oOHApyXeHbl R-niazmudel, Hecy-
e TeHbl, OTBETCTBEHHbIE 32 MHOXECTBEHHYIO YCTOWYMBOCTb K Je-
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KApCTBEHHBIM MpenapaTaM — aHTUOUOTUKAM, cyjlbdaHWIaMHUaaM M
np., F-naazmude, win nonoBoit cdaxkrop GaxTepwii, onpenensioLiHii
HX CHOCOOHOCTb K KOHBIOTalMH M 06pa3oBaHUIO TMOJIOBBIX Muie, Ent-
naazmudsi, NETEPMUHMPYIOLLME MPOIYKLIMIO SHTEPOTOKCHHA.
TIna3Munbel MOryT omnpenefsiTb BUPYJIEHTHOCTh GaKTepHii, HaMpH-
Mep Bo30yauTesei YyMbl, CTOJIOHsKA, CIIOCOGHOCTb MOYBEHHBIX BaK-
TEpUIl KUCIOJNb30BaTh HeOObLIYHbIE MUCTOYHMKHU YIjiepoAa, KOHTPOJIH-
pOBaTh CUHTE3 OeNKOBbIX aHTUOMOTUKOIOOOOHBIX BElleCTB — OaKTe-
PHOLIMHOB, AETEPMWUHHUPYEMBIX INAa3sMUAAMU OaKTEpUOLIMHOTeHUH, U
T. i. CyluecTBOBaHHE MHOXECTBa APYrMX IUIa3MHA Y MUKPOOPraHM3-
MOB TO3BOJISIET M10JIaraTh, YTO aHAIOTHYHBIE CTPYKTYpPbI LIKPOKO pac-
MPOCTPaHEHB! y caMbIX pa3HOOOPa3HbIX .MUKPOOPTraHMU3MOB.
ITnasmuasl mogBepXeHb PEKOMOHHALUAM, MyTaLUAM, MOCYT OBITh
3JUMUHHUPOBAHBl (yoajieHbl) U3 GakTepuif, YTO, OOHAKO, HE BIMSET
Ha MX OCHOBHBbIe cBoiicTBa. [TnasMumbl sSBISAIOTCS YOOOHON MOMAEIBIO
IUIsl SKCIIEPUMEHTOB I10 UCKYCCTBEHHOI PEKOHCTPYKLIMM reHeTHyec-
KOI0 MaTepuaa, LIMPOKO MCIIOJAb3YIOTCS B FeHETUYECKON WHXEHE-
PHM IS TOJIy4eHUST pEKOMBMHAHTHBIX IITaMMOB (cM. riaBy 6). Baa-
rogapsi OBICTPOMY CaMOKOMMPOBAHUIO U BO3MOXHOCTH KOHBIOraLy-
OHHOM INepesayd TnasMuA BHYTPU BMAA, MEXIy BUAAMU WM Aaxe
poxaMy IUTa3MHUIBI UIPalOT BAXHYIO POJIb B 3BOJIOUMU GakTepHil.

5.3. MyTauuu

Mytauuu (oT natr. mutatio — M3MeHEHUe) — HacjenyeMble U3MeHe-
HMSI B N€HOTHITEe, He CBSI3aHHBIE ¢ SBAEHUSIMU peKkoMOuHauuid. My-
TalUM ONpPEAENSAIOTCS U3MEHEHUSIMUA TIOCIEJ0BaTEIbBHOCTA HYKIIEOTH-
nos B JHK. U3ameHeHus nocieaoBaTeJbHOCTH Hykieotnnos B THK
MOTYT OBITh CJIENCTBUEM Pa3HbIX MPOLIECCOB: OLIMOKA MPU peruIMKa-
UMM, BbIAJEHWE y4acTKOB (meneLusi), NMepeMelleH’e OTAEIbHOro
y4acTKa OTHOCHUTEJIBbHO JpYroro (TpaHCNOKAaLMsi) M Ip.

Myrauuu y GakTepuit oGHApyXMBAIOTCSI HO M3MEHEHHUIO Jioboro
M3BECTHOrO TMpHU3HAKa MHKpOOpraHu3Ma (HalpuMep, cIloco6HOCThb
CHUHTE3UPOBATh AMWUHOKHCJIOTY, YYBCTBUTENBHOCTE K aHTUMHKPOOHBIM
npenapataM # 1p.). CyliecTBylOT pasiMaHbie TUIBI MyTauHii. ITo npo-
MCXOXAEHHUIO MYTallMM MOTYT ObITh CMOHTAaHHBIMU WIM HHAY-
uMpoBaHHBIMU. [lepBre BO3HMKAIOT 6€3 BMElIATENbCTBA SKCIEPU-
MeHTaTopa, BTOPBIE — B pe3yJbTaTe BO3ACHCTBUS MYyTareHoB Ha
6aKTepHAbHYIO MONYIALHIO, T. €. PUINIECKUX, XHMHUYECKUX WU BHO-
Jjornyeckux ¢akTopoB, criocoOHBIX BbI3bIBATh MyTaLuio. K MyrareHam
OTHOCSITCS pa3IMYHbIE BUOBI pagvallUd, TEMIIepaTypa, pso XUMHYec-
KUX COoeAMHEHHIt (HATpaThl, HUTPUTHI, GpoMypaLni, 2-aMHUHOMYPHH,
HUTPO3OTYaHUAWH M Ap.). YacToTa CITOHTAHHBIX MYTalLYil B cpeqHeM
pasHa 1077,

MyTauuu nompa3fensior Ha NpsiMble U OBpaTHBIE, €CJIU pedb WAET
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O HaNparjeHMH MYTAUMOHHOIO MU3MeHEeHHMs. MyTtaluy, Bo3HHKAIOIIHE
B FEHOME «IUKOIO TUMa» y OaKkTepHii B €CTECTBEHHBIX YCJIOBHSIX OOH-
TaHUs, HA3bIBAIOTCA NMpSAMbBIMU . Obpa3oBaBiiKecss 0COOH SBIAIOTCS
MYTaHTaMu. Myrauuu, 3aBepluarolydecsl BO3BPATOM OT MYTaHT-
HOro THUIA K AUKOMY, Ha3bIBAlOTCSI OOPATHBIMU, WIM PEBEpCHE.
Oco0M, BO3HUKIIKE B pe3yNbTaTe OOpaTHbIX MyTaLlMif, Ha3bIBAIOTCS
peBepTaHTaMu. B Hacrosilee BpeMsi OTAEIbHBIE PEBEPCUM M JIE-
XallMe B UX OCHOBE MEXaHW3Mbl M3YYeHbI JIMLIb Y OaKTepuii U Bu-
pycoB. Ilpeanonaraercs ZOCTaTOYHO YHMBEPCAIbHBIA XapakTep 3THX
npoueccoB. PeBepcMM BO3HHMKAIOT MoJ ACHCTBMEM TeX Xe (hakTopoB
OKpPYXaIOILiei cpellbl, KOTOpbI€ BBI3bIBAIOT MOSBICHHE MPSMBIX MY-
Taluif. PeBepcHs MOXeT ObITh «MCTMHHOI» B pe3yJbTaTe BOCCTAHOB-
JIeHUs] NepBOHAYAIILHOTO COCTOSIHMSI MYTAHTHOTO T€HA; €CJIM OHa Ipo-
HCXOAUT 33 CYET JOMOJHUTEJIbHON MYTalUMM, TO Ha3bIBAETCH CyIpec-
COpDHOIl MyTalUei.

BonpmimHeTBO npoucxopawmx B JHK u3MeHeHWI MPHBOAMT K
BpeAHBIM MYTallUAM JUOGO BBI3bIBACT THOGETb MHKPOOPraHU3MOB.
IloaToMy Bce KJIETKM MMEIOT OCOOBIE MEXaHW3Mbl PEKOHCTPYKLIMH,
UCIpABIEeHUS] MOBPEXIECHUI, HAa3bIBa€Mble penapalMOHHBIMH.

OnHoit u3 dopM MyTauuid fABAsiETCST QUCcouMauusa (OT Jar.
dissociatio — pacluenjieHue) — BO3HUKHOBEHHE B MOMYISLUUA MHK-
POOPraHM3MOB 0CO0EH, OTIMYAIOLLMUXCS OT UCXOAHBIX MUKPOOPraHMU3-
MOB BHEIIHMM BUAOM M CTPYKTYpPOil KOJIOHMIA, TaK HA3bIBAEMBIX S-
u R-dopm (or aHr1. smooth — rmagkuit, rough — LIepoxoBaThlii).
S-dopMbl KOMOHMI — KpyrJble, BJaXHble, ¢ OJecTAlUeid TIIaaKoii
[IOBEPXHOCThIO, POBHBIMH KpassMH; R-c¢opMbl 06pasyioT KoJOHHM
HeNnpaBHJIbHON (OpMBI, Hempo3payHble, CyXUe C 3a3yOpeHHBIMH
KpasiMM ¥ HEPOBHOH LIEPOXOBATON MOBEPXHOCTHIO. Pa3mMyHOMYy BHeL-
HEMY BHAY KOJOHMH COOTBeTCTBYeT psii cBoiicTs. Yaule S-c¢opMsl
GoJjiee BMPYJIEHTHBI, KJIETKM UMEIOT HOPMaJbHYI0 Mopdoioruio,
OHOXHMMHYECKH OoJiee aKTUBHbI, ODBIYHO BBbIACJSIIOTCS B OCTPOM
nepHoje 3a00JieBaHUS; Y KANCYJIbHBIX BHIOB XOPOLUO Pa3BUTHI Kall-
Cy/Bl, y TOABMXHBIX BHIOB HMelotcss Xrytuku. [nagkue (S) u
urepoxoBathie (R) kojloHMM sBASIIOTCS KpalHUMHM  (popmamu
OHMCCOLMAlMK, MEXIY KOTOPBIMM MOTYT BCTPEYaTbCSl MEPEXOAHBIE
dopmbl. Juccolnalius paccMaTpUBaeTCs Kak SIBICHUE IeHEeTHYECKOMH
MPUPOIbI, CBSI3aHHOE C XPOMOCOMHBIMM MYTAalMSIMH T€HOB, KOHT-
POJIUPYIOIIMX CUHTE3 JIMITONOJIUCAXapUAOB KJIETOYHOM CTEHKU Oak-
TEpUH.

Huccoumanus n3BecTHA y MHOruX BugoB. OObIYHO OHA BBIABISA-
eTCA B CTaperolluX KynbTypax. Juccouuanus BO3HUKAET U B MPHPOI-
HbIX YCJIOBUSX (Y MATOreHHBIX MUKPOOPTraHW3MOB B XXHBOM OpraHM3-
Me). BoJIbLIIMHCTBO MHUKPOOPTraHU3MOB MMeeT TMOJHOLUEHHbIE CBOMCTBA,
HaxoIsichb B S-cdopMe, ONHAKO CYLUECTBYIOT HCKIIOUEHMS: IS MH-
KobakTepui Tybepkysnesa, 6auul cUOUpCKoit sI3BBI M BO3OYIUTENS
YyMbl HOpManbHOH siBnsieTcsi R-copMa KonoHwMil.
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5.4. Oco6eHHOCTH reHeTUKU BUPYCOB

I'eHOM BMpYCOB MMeeT MpOCTOE CTPOEHHE M MAJYIO MOJIEKYISPHYIO
maccy. Yucno reHoB y BMpYCOB KoneGnercs oT 4—6 (NMapBOBHPYCHI)
oo 150 reHoB u Gosbie (BUPYC ocnibl). B ocHOBE M3MEHYMBOCTH BH-
pycoB JiexkaT MyTauuu. MyTauuu HoOCAT CHAyYailHbIiA XapakTep WiIn
MOTYT ObITb HarpasjieHHbIMM. Bupyc, saBAssCH 06IUraTHBIM BHYTPH-
KJIETOYHBIM [1aDA3UTOM, peaTu3yeT 3TOT MapasuTH3M Ha reHeTHyec-
KOM ypoBHe. IIpucyTcTBHe HECKONBKMX THUIOB BHUPYCOB B WHGMLIHK-
POBAHHBIX KJIETKAX, T.e. CMELUAHHAas WHGEKIUSI, MOXET NPUBOIUTH
K TaKUM FeHETUYECKUM B3AUMOAEHCTBUSM MeEXIY HUMH, KaK MHO-
XKECTBeHHAs peakTUBALUS, PEKOMOMHALIMSA, KPOCC-peakTUBALMSA U [p.;
MOTYT UMETh MECTO U HereHeTHYecKue B3aHMOIEIICTBUSI — KOMILIE-
MeHTaluus ¥ Aap.

MHoXecTBEHHAasT peaKTUBAILUA — MPOLECC B3aAUMOAEH-
CTBHA BUPYCOB C TOpAXEHHEM DA3HLIX EHOB, B pe3yJlbTaTe KOTO-
poro B3aUMOEWCTBYIOILME BUPUOHBI JOMONHSAIOT ApYr Apyra 6saro-
napsi TeHETUYecKoi peKoMOUHALMU, oOpasys HenmoBpeXIXeHHbIH BH-
pyc. PexoM6uHauUus — o6MeH reHeTUYeCKUM MaTepPHaioM MeX-
Iy BUpyCaMH — BO3MOXHa B BUIe oOMeHa reHamMu (MeXreHHasl pe-
KOMOWHALMA) WIK YYacTKAMH OZHOrO M TOro Xe reHa (BHYTPUIE€H-
Hasi peKoMGUHauus). Y BUPYCOB peKOMOUHAIUS TIPOUCXOOUT B MpO-
Lecce 3apaxeHus IOBYMs WM Oojiee THMAMU BUPYCOB, OTJIMYAIONIH-
MHCSL ApYyr OT Apyra Mo reHeTU4eCKUM Npu3Hakam. BapuaHToM pe-
KOMOMHALMU SBJISIETCHA MMEepeKpecTHas peakTuBalus, WX Kpocc-
peakTUBaL Mg, IPOUCXOAALLAS B TOM cjy4yae, Korga y OJHOTO
U3 LITAMMOB BHUpYCAa YacTh eHOMa IOBpeXaeHa, a JApyroit reHoM
HopMaJibHBIH. TIpu cMelnaHHOM MHQEKUMH IByMsI TAKHMKM BUpPYCAMMK
B pe3y/IbTaTe PEKOMOMHALIMM MOSIBJSIOTCS LITAMMBI BUpYca CO CBOIi-
CTBAMU POAMTENHECKUX MUKPOOPTaHU3MOB.

B kayecTBe npuMepa HEereHETMYECKOro B3aUMOAEHCTBUSI BUPYCOB
MOXET OBbITh MpPUBEAEHA KOMIIJIEMEHTAL U : IIPU CMEIIAHHO! UH-
ek CTUMYIUpYETCS perpoAyKUUsl o0OMX Y4acCTHUKOB B3auMoJeil-
CTBMSA WIM OZHOrO M3 HUX Ge3 U3MEHEHHsI TEHOTUIOB BUpYcoB. KoM-
MjieMeHTaluusA WHUPOKO paciipocTpaHeHa cpead BUPYCoB U Habmona-
eTCsi MEXAY KaK POICTBEHHBIMHM, TAK U HEPOACTBEHHBIMU BHPYCAMMU.
OOMeH reHeTHYeCKKM MaTepHuasioM Mpu 3ToM ¢eHoMeHe He HabJio-
naetcs.

Ecinn reHoM ofHoro pupyca 3akiloueH B Karcui APYroro BUpY-
ca, aror ¢eHOMEH Ha3biBaeTci GEHOTHNUYECKUM CMeElIuBa-
HueM, HabMOJaeMbIM Mpu cCMELIAHHONW HHGpEKLUH.

Bo3MoXHBI TaKXe reHeTHuecKue B3aUMOIECTBHS HEPOICTBEHHBIX
BUDYCOB, U3ydaeMble FeHeTHYecKoi WHXeHepueil (cM. riasy 6).

HsyyeHne reHeTMKH MHKPOOPTaHU3MOB He TOJIBKO UMeeT BaXHOe
6uonoryyeckoe 3Ha4YeHHe, HO U CIOCOOCTBYET PELICHUIO MHOTHX Me-
OUUMHCKUX MpobieM, Takux, KaK pa3paboTKa MaToreHeTHYeCKUX oc-
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HOB JIEYEHUS! U NMPOPUIAKTHKU HHPEKUUOHHBIX GOsie3Heil, crioco-
0oB IMarHocTMKU (nonumepasHas uenHas peakuus, JHK-3oHmsI),
co3gaHue NpoGdWIAKTUIECKUX, JEYeOHbIX M JHATHOCTUYECKHUX TNpe-
NapaToB.

[Tonumepasnasa uenHass peakuusa (ITLP) ocHoraHa Ha
aMIIupHUKaLUK, T.. YBEIUYEHUU KOIUYECTBA KOMWIi creludpuyec-
Koro («MapkepHoro») reHa Bo3bymutensi. s 3TOro IBYHUTYATYIO
AOHK, BblzeneHHyl0o u3 HcCleIyeMOro Martepuana, JeHAaTypupyloT
(«pacneTaloT») U JOCTPAMBAIOT K «paciuieTeHHbIM» HuTaM JHK
HOBBble KOMILIEMEHTapHble HUTH, B Pe3yJbTaTe Yero W3 OJHOro reHa
obpasyloTcsi 1Ba. DTOT mpolecc KOMUPOBAHUSI F€HOB MHOTOKpPATHO
MIOBTOpSIETCS MPHU Pa3TMYHbIX TEMIMEPATYPHBIX pexuMax. Jocrpausa-
HUE HOBBIX KoMIuieMeHTapHeix HuTed JHK npoucxoout B mpobup-
Ke (in vitro) mpu OoGaBleHUM K aMIUIMDULIMPYEMbIM reHaM Mpaii-
MepoB (3aTpaBKu M3 KOpoTkux onHoHHUTeBbix JHK), THK-nonaume-
passl U HYKJICOTHIOB.

FnaBa 6

OCHOBbI MEQULIMHCKOW BUOTEXHONOIMHU

6.1. NMoHATHe O OMOTEeXHONOrMK, LLennM U 3agaum

buotexHosorus npeacTaepnseT coboil 061acTh 3HAHMI, KOTOpasi BO3-
HHKIAa ¥ o(dOopMUIACh HA CThIKE MHUKPOOUOJIOrHM, MOJEKYIAPHOIA
OMOJIOTHH, TeHETUYECKOH WHXKEHEPUH, XMMHUYECKOH TEXHOJOIMU U
psna ApyruX Hayk. PoxaeHue 6UOTEXHONIOrMK OOYC/IOBIEHO MOTpe6-
HOCTAMM 0OlLIeCTBa B HOBbIX, Dojiee HEIIEBbIX MpPOOYKTaX IUIsl Ha-
PONHOrO XO03diicTBa, B TOM 4YMCJIe MEIWIMHBI ¥ BETEPUHApHH, a
TaKXe B NPUHLMIIMAIBHO HOBBIX TEXHOJOrusXx. buortexHonorns (ot
rpe4y. bios — Xu3Hb, teken — HCKYCCTBO, MacTepcTBo, logos —
HAyKa, YMEeHue, MacTepcTBO) — 3TO MOJyYeHHE MPOLYKTOB U3 BuO-
JIOTUYECKHUX OOBEKTOB WJIM C NPUMEHEHMEM OHOJIOrMYECKUX OOBEK-
TOB. B KayecTBe GHONOrMYECKUX OOBEKTOB MOTYT GBITH UCIIONB30BA-
Hbl OpraHW3MBI XHMBOTHBIX M 4eJOBeKa (HAampuMep, NOJyYEHHE KM-
MYHOIJIOOYJIMHOB K3 CbIBOPOTOK BaKUMHWPOBAaHHBLIX JiOWIAned wiu
JIIO/Ie; TIoNydeHWue MpenapaToB KpOBU [JOHOPOB), OTAE/IbHBIE Opra-
HBI (MOJyYeHWe TOPMOHA WHCYJIMHA U3 MOMKEIYIOYHBIX XKee3 Kpyn-
HOro pOraToro ckoTa W CBHHEH) WJIM KYAbTypsl TKaHeill (TonmydeHue
JIEKapCTBEHHBIX NpenapaToB). OJHAaKO B KayecTBe OHONOrMYECKHX
OOBEKTOB Yallle BCEro WMCIIOAb3YIOT OJAHOKIETOMHbIE MWKPOOPraHW3-
MBI, a TaKX€ XUBOTHLIE U PAaCTUTEJbHbIE KIeTKU. BriOop 3THX 00BeK-
TOB OOYC/IOBJIEH CIEAYIOWMMKY NPUYMHAMMU:
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B KIeTKH SBISIOTCS cBoero pona «buogabpukamu», BbipabaTeiBalo-
WKMHA B Mpoliecce XU3HEIESATEIbHOCTH pa3sHOOOpasHble LiEHHbIE
NpoayKThl (0O€NKK, XUpPblI, YIJIEBOIb!, BUTAMWHbBI, aMHHOKHCJIO-
Tbl, aHTUOUOTHKM, TOPMOHBI, AHTUTENA, AHTUICHbI, (EPMEHTHI,
CIIUPTHl M Mp.). DTU MPOLYKTHI, KpaiiHe HeoOXooWMbI€ B XW3HU
yejoBeKa, MoKa HEIOCTYMHbBI UIST TOJYYEHUS! «HEOUOTEXHOJOTH-
YECKMMH» CNocobaMU H3-3a CIIOXHOCTH TEXHONOTMY TMpPOLIECCOB
WIM 3KOHOMHYECKOH HEleaecoobpa3HOCTH, 0COGEHHO B YCIOBHU-
SIX KpyNHOMAaclUTaGHOro NpOM3BOACTBA;

B KIeTKX Ype3BblYaifHO OBICTPO BOCNPOU3BOLATCS, YTO TO3BOJSET
38 OTHOCHUTEJBHO KOpPOTKOE BpeMsl HCKYCCTBEHHO HApacTUTh Ha
CPaBHMUTEJNBHO ACLIEBbIX ¥ HEACHUIMTHBIX NMUTATENbHBIX Cpegax B
MPOMBILLIEHHBIX MacluTtabax OrpoMHble KojudecTBa OuoMacchl
MUKpPOOHBIX, XXUBOTHBIX WM PACTHUTENBHBIX KIETOK,;

B OMOCHUHTE3 CJIOXHBIX BelleCTB (OeTKOB, aHTUOUOTUKOB, aHTUre-
HOB, aHTUTeJ M Ap.) 3HAYUTEIbHO 3KOHOMUYHEE M TEXHOJO-
rMYECKU IOOCTyMHEE, YeM xUMUYeckuil cuHred. KosadduuueHr
MOJIE3HOro AeicTBUSl «paboThl» KJIETKH paBeH 70 %, a camoro
COBEPUIEHHOr0 TEXHOJOTHYECKOro Mpouecca — 3HAYUTEITbHO
HUXE;

® BO3MOXHOCTb MPOBEACHHUSI OUOTEXHOJIOrMYECKOro mnpolecca B Mpo-
MBILLITIEHHBIX MaclluTadax, T.e. HaJIMYKHe COOTBETCTBYIOLLEro TEXHO-
Jloruyeckoro obopydOBaHUS U anmnaparypbl, JOCTYIIHOCTb ChIpbd,
TEXHOJIOTHH MepepaboTKu M p.

KneTky XHBOTHBIX M pacTeHHi, MHUKpOOHbIe KJIETKM B Mpoliecce
KU3HENEATENTbHOCTH (ACCUMWISLIMM U AUCCUMWISILIMK) 0o6pa3yioT Ho-
BbI€ MPOAYKTHl U BBIACASIOT METaboMUThI, obnagalolue pa3Hoodpas-
HBIMU (PUIUKO-XUMUUYECKUMHU CBOWCTBAMM ¥ OUOJOTMYECKUM Jeii-
cTBUeM. OOBIYHO MPOAYKTBHI XU3HEAEATEIBHOCTA OZHOKIETOUHBIX
OensT Ha 4 KaTerOpuu:

A caMyu KJeTKM KaK HCTOYHHK LenaeBoro mpoaykrta. Hampumep,
BbIpallieHHbIE GaKTEPUH WM BUPYCHl UCIOJB3YIOT JUISl MONTYyYEHUS
XKUBOI WM YOUTOR KOPMYCKYISPHOH BAKUWHBI; IPOXXH — Kak
KOPMOBOii 0€JI0K WIX OCHOBY ISl MOJY4EHUS] TMIPOIU3ATOB MU-
TaTeJbHbIX Cpel U T.4.;

A KpymnHpie MOJIEKYIbI (MaKpOMOJIEKYJIbI), KOTOPbIE CHHTE3UPYIOTCS
KJIeTKaMH B Mpoliecce BbIpaluMBaHus: (hepMEHThbI, TOKCUHBI, aH-
TUreHbl, aHTUTENA, TMENTUAOIIUKAHBI K Op.;

A pepBHYHBIE META0OMMTBHI — HU3KOMOJIEKYJISAPHbIE BELUECTBA, He-
obxonuMble LIS pOCTa KJIeTOK (aMMHOKHWC/IOTbI, BUTAMHUHBI, HYK-
JIEOTHIbI, OPraHHYECKHE KHUCJIOThI);

A BTOpPHYHBbIE META0OIUTHI (MAMONMUTBI) — HU3KOMOJIEKYJISPHbIE
coeIMHEHNA, He Tpedyloumecs s pocTa KIETOK (aHTHOUOTH-
KM, ajKaJIOWabl, TOKCUHBI, TOPMOHbI).
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BuotexHomorusi UCMonb3yeT 3Ty MPOAYKLHUIO KIETOK KaK CHIpbE,
KOTOpoe B pe3y/ibTaTe TEXHOJOTHYeckoil oOpaboTKH IMpeBpallaeTcs
B KOHEYHbIi Mpoaykr. C nmoMolipio OHOTEXHONIOIHH TONYYaloT MHO-
JKECTBO TPOAYKTOB, HCIOJb3YEMBIX B Pa3IMYHBIX OTPACISX:

® MeauuMHe (AHTHOMOTHKH, BUTAMHHBI, (PepMEHTBI, aMHHOKHCIIO-
Tbl, TOPMOHbBI, BaKLMHbI, AHTHTEJIA, KOMITOHEHTbl KpPOBH, JHAr-
HOCTHYECKHE TIpernapaTbhl, UMMYHOMOIY/ISITOPbI, ANKAJIOMIbI, MH-
wieBble OENIKKM, HYKIEUHOBBIE KHCJIOTBI, HYKJIEO3HIbI, HYKJIEOTH-
Obl, JTHUMUIBI, aHTHMETAOOMUTBI, AHTHOKCHJIAHTHI, TPOTUBOLJIUC-
THbIE U TPOTHBOOIYXOJIEBbIE MpPEraparol);

® BeTepHHApUM M CEJIbCKOM XOo3sicTBe (KOpMOBOI OENIoK: KopMo-
Bble aHTUOMOTHUKH, BUTAMHHBI, TOPMOHBI, BAKLIMHbI, OHOIOrHYEC-
KHE CpelCTBa 3alUTHl PACTCHHH, MHCEKTUIUABI);

® [HILEBOI MPOMBILIEHHOCTH (AMUHOKHCJIOTBI, OPraHHYECKHE KHC-
JIOTbI, nuiueBbie 6enk, GepMeHTbI, JIMMUAbI, caxapa, CIHPTHI,
OPOXKHU);

® XUMHYECKOH TTPOMBILULIEHHOCTH (AlLl€TOH, STHUJIEH, OyTaHoI);

® sHepreTuke (OHoras, 3TaHoN).

CnenoBarejbHOo, OHOTEXHOJIOTUSI HAMpaB/leHa Ha Co3laHMe Ouar-
HOCTUYECKUX, NPOodHIAKTUYECKUX U JEYEOHBIX MEAMLIMHCKHUX U Be-
TepUHAPHBIX TIPENapaToB, Ha pelUeHHE MPOZOBOJBCTBEHHBIX BOIPO-
CoB (TOBBIILIEHUE YPOXAHOCTH, TNPOAYKTUBHOCTH XWBOTHOBOICTBA,
yJAyqllieHHEe KadyecTBa MHUILIECBBIX MPOAYKTOB — MOJIOYHBIX, KOHINUTEP-
CKHX, XJ1e00OYIOYHBIX, MACHBIX, PBIOHBIX); Ha obecrie4yeHHe MHO-
MX TEXHOJOTMYECKHX fPOLECCOB B JIETKOH, XMMHYECKOX M IpYyrux
oTpacisiX MpoMbIlLIeHHOCTH. HeobXoaMMo OTMETHTb TakXKe BCe BO3-
pacTalollylo pojib OHOTEXHOJNOrMM B 3KOJIOTHMH, TaK KaK OYHCTKA
CTOYHBIX Boj, MepepaboTKa OTXOHZOB M MOGOYHBIX MpPOLYKTOB, UX
nerpanauus (deHos, HedTenpoaykTel U Apyrue BpedHbIE AT OKpY-
XaoWel cpelbl BELIECTBA) OCYLLECTBISIOTCSI C MMOMOLUbIO MHUKpO-
OpraHU3MOB.

B HacrosiLiee BpeMsi B GHOTEXHOJOIHH BBIUIENSIOT MeAuKo-(papMa-
LIEBTHYECKOE, TPOIOBOJILCTBEHHOE, CEJIbCKOXO3SIHCTBEHHOE M 3KOJIO-
rM4YecKoe HampabBieHHd. B COOTBETCTBMHM C 3THM OHOTEXHOJOTHIO
MOXHO pas3/eIiTh Ha MEIHIIMHCKYIO, CEeJIbCKOXO3SiCTBEHHYIO, IIpo-
MBILJIEHHYIO U 3KoJIorMYecKylo. Meauintuckas B CBOIO o4epenb Mmoi-
pasfensieTcs: Ha (papMaLlEBTUYECKYI0 ¥ HMMYHOOHONOTHYECKYIO, CEJib-
CKOXO3SIICTBEHHAast — Ha BETEpPUHApPHYI0 M OHOTEXHOJIOTHIO pacTe-
HUM, a NPOMBILIVIEHHAas — HA COOTBETCTBYIOLLME OTpac/eBble HallpaB-
JeHust (muuieBas, jerkasi MPOMBILIEHHOCTb, SHEpreTHKa U T. O.).

buoTrexHoMoro TakXe MOAPA3AENsiOT Ha TpaJdLIMOHHYIO (cTa-
pyio) U HoBylo. ITocieHIOw CBS3BIBAIOT C TFEHETHYECKOW HHXeHe-
pueil. Oblienpu3HaHHoe OfIpene/ieHre MpeaMeTa «GHOTEXHONIOTHs» OT-
CYTCTBYET M [1aXe BeAETCS AUCKYCCHS O TOM, Hayka 3To WIH Mpo-
U3BOJICTBO.
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Buanumo, npaBuiibHO OYIET ONPEAENUTh GUOTEXHONIOTHIO KakK chepy
IEATeJIbHOCTH, KOTopast Ha OCHOBE M3YYEHMSI MPOLECCOB XH3HeIesATe b-
HOCTH XHUBbIX OPraHW3MOB, [JIABHBIM 00pa3oM KIIETOK MUKPOOPraHu3-
MOB, XHBOTHBIX M PaCTUTEJIbHBIX KJIETOK, HCMOJb3YET 3TH MPOLECCHI
M caMu oOBEeKTBl ISl MPOMBILUIEHHOTO TMPOWU3BOJICTBA MPOIYKTOB, He-
00XOMUMBIX B XU3HH 4YE€JIOBEKA, a Takxe TMojydeHUs OHo3d¢eKTOB,
paHee He BCTpeYaBLUMXCS B MpUpone (HampuMep, NojydeHue peKoM-
OMHAHTHBIX GaKkTepuil, TPaHCTE€HHBIX PACTEHHUH M XXMBOTHBIX).

B G1oTeXHOJIOrMM, KaK B HUKAKOM Apyroi o6yjacTy 3HaHW, Tec-
HO YBSI3BIBAIOTCSI, MHTErpUPYIOTCS HayKa W TPOU3BOIACTBO.

[pombliieHHOE MPOU3BOICTBO B GMOTEXHONOTMK MO CYTH OCHO-
BAHO Ha HECKOJbKMX NpuHUMNax: GpoxeHuu (bepmeHTauus), 6uo-
KOHBEpCHM (MpEBpalCHUE OJHOro BelllecTBa B JPYroe), KYJIbTUBM-
POBaHUM PACTUTEJBHBIX U XHUBOTHBIX KJIETOK, GakTepHii U BHUPYCOB,
reHeTHYECKUX MaHUNYISAMAX. Peanusaunst 3TUX HaydHBIX MPUHLH-
TIOB B MPOMU3BOJCTBE NOTPeOOBAIA pa3pabOTKH MPOMBILLIIEHHOIo 060-
PYIOBaHHS W ammapaTypbl, OTPaGOTKM M ONTHMM3ALUU TEeXHOJIOTH-
YeCKUX MPOLIECCOB, pa3paboTKu CocoG0B OUEHKH U KOHTPOJS Mpo-
AOYKIIMM Ha BceX €€ CTaJusX.

CoppemeHHast 6M0TeXHOJIOrMYeCKas TIPOMBIULTEHHOCTh paclojiaraer
KPYNHbIMHM 3aBOJAMU, OMNBITHO-KOHCTPYKTOPCKUMHU YUYPEXKACHUSIMH,
HayyHo-HCCNeIOBATEILCKUMUA MHCTUTYTaMU. DyHIaMeHTaIbHBIMU TPO-
OeMaMy OMOTEXHOJIOTHH 3aHATHI HAyYHO-MCCIEHOBATENbCKHE UHCTHU-
Tyl PAH, PAMH u psn npukiagHbIX oTpacjieBbIX WHCTHTYTOB.

Ha 3aBomax MukpoOuosiorndeckoil (6GMOTEXHOJIOTMYECKoH) Ipo-
MBILUTEHHOCTH €XErofHo MPOU3BOASTCS MMJUIMOHBI TOHH KOPMOBO-
ro Gejka, JECATKH ThICAY TOHH (P€PMEHTOB, AHTHOUOTUKOB, COTHHU
JWarHOCTHYECKUX M NPOdUIAKTUYECKUX BAKUMHHBIX U WUMMYHHBIX
fpenapaToB, Habop MpaKTHYECKM BCEX AMUHOKHUCIOT, BUTAMMKHOB,
FOPMOHOB, CIIUPTOB, OPraHWYeCKUX KHUCJIOT M MHOro JIpyrow Mpo-
aykimy. OgHako norpeGHOCTH ObICTPO PAcTYILUEro HapoZHOro xo3siii-
cTBa GMOTEXHOJIOTMS YAOBIETBOPSET €LIE JAJEKo He B IOJHON Mepe.
IMoaToMy pa3BUTHIO OUOTEXHOJIOTUM B HACTOALLEE BpeMs yaeasieTcs
MocTOsSIHHOe BHMUMaHUE, W 3Ta OTpacib ObICTpO Pa3BUBAETCS.

6.2. KpaTkan uctopus pa3Butus 6MOTeXHONOrUK

BuortexHonorust Bo3HHKAa B JApeBHocTH (rmpumMepHo 6000—5000 ner
OO H.3.), KOTAa JIOJM HaydyWJHMCh BBINEKATh XxJieG, BapuTh MHBO,
MPUrOTOBASITh CBIP X BUHO. DTOT NEepBbIA 3Tan pasBUTUS GUOTEXHO-
Jjorun 6bUT cyrybo 3MIUpu4ecKUid U MPOAOJIKAJ OCTaBaTbCA TAKUM,
HecMOTpPsl Ha COBEPLUEHCTBOBAHME TEXHOJNOTMYECKUX TIPOLIECCOB U
pacuiupeHue cdep MUCNonbp30BaHUA OHOTEXHONOTMYECKHMX MPHUEMOB,
BrutoTb A0 OTKphITUsA Jl.[TactepoM B XIX B. mpupomsl mpoiecca 6po-
Xeuns. C 3Toro MOMEHTa Havajics BTOpPOI HAayYHBIA 3Tam Tpaguiiv-
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OHHOIt 6uoTeXHONMOrMK. B 3TOT nmepuos nonyyeHs! M BbiaeneHs ep-
MEHTBI, OTKPHITHI MHOTME MUKPOOPraHU3MBI; pa3paboTaHbl CIOCOOH
MX BHIpalLlMBaHUS B MACCOBBIX KOJIMYECTBAX; MOJYYECHBI KYJIbTYPhI XU-
BOTHBIX U PACTUTENBHBIX KJIETOK M pa3paboTaHbl CIOCOObI UCKYCCT-
BEHHOIO UX KYJbTHBUPOBAHUA, B pe3yNbTaTe MU3yyeHUA (puanoIoruu,
OMOXMMHU U FEHETUKU MHUKPOOHBIX M XUBOTHHIX KJIETOK MOJTyYEHBI
MHOI'€ NMPOAYKTHI MUKpPOOHOJIOIHIECKOTO CHHTE3a, HEOOXOmMUMbIe IS
MEIULUHBI, CEeJIbCKOrO XO3SIHCTBa M mpoMbiluieHHOCTH. ChopMupo-
Bajach BHayajie TeXHHYecKass MHKpOOHOJOrvs, a 3aTeM OUOTEXHO-
sorusi. OqHaKo NMPOMBILUIEHHOE MPOU3BOJICTBO CBOIWIOCH B OCHOB-
HOM K MMOJYYEHWIO NMPOAYKTOB Ha OCHOBE NMPUPOIHBIX LLITAMMOB.

Ha cMeHy crapoif TpaIMLMOHHON OMOTEXHOJNOIMH TpUILIA HO-
Basi GUOTEXHOJIOTUS, OCHOBaHHAs! Ha MPUMEHEHUH UCKYCCTBEHHO IO-
JlyJaeMbIX LUTAMMOB — CYINEpIPOAYLIEHTOB, WUCIOJb30BAHUU MMMO-
OWIN30BaHHBIX (epMEHTOB, NMPUMEHEHUH KYJIbTYp XWUBOTHBIX U pa-
CTUTEJNbHBIX KAETOK, LUMPOKOM MCIMOJb30BAHUM [EHETHYECKOH HH-
XEeHEpHUM I NOJyYeHHS KJIETOK-pEKOMOUHAHTOB, MOHOKJIOHAIBHBIX
aHTUTEN U APYruX GHMONOrMYecKd aKTUBHBIX BELIECTB.

HoBas 6uMoTexHOJIOrds BO3HMKJIA, TaKUM 0OpasoM, Ha OCHOBE
OOCTHXEHHI MOJNEKYJSpHO OMOOrMU U MMKPOOMOJOTMH, IEHETH-
KW M FeHeTHYeCKOH WHXEHEPUH, UMMYHOJIIOTHH U XHUMHUYECKOU Tex-
Honornu. OcHOBOH ee SIBUWIAch FeHETHYECKAasl WHXEHepus, WHAYCT-
pus pexkombuHaHTHEIX JHK.

6.3. MukpoopraHuamsl, KNneTku M npoueccsl,
npumeHsieMble B GMoTexXHonornm

B npupoze cyuecTByeT OrpoMHOE YKCIO MHUKpOOpraHu3MoB. Bce oHu
CnocoOHBl CUHTE3UPOBATh NMPOJAYKTHI WJIM OCYLUECTBISTh peakUuH,
KOTOpble MOTYT OBITh IMOJE3HBI [UIsi GuoTexHonorud. OmHako npak-
THYECKOE NMpuMeHeHue Hauuiu He 6onee 100 BUIOB MMUKPOOPraHwus-
MOB (6akTepuu, rpubbl, IPOXXKH, BUPYCHI, BOIOPOCIH), TAK KaK OC-
TaJbHbIE MAJlO U3Y4YEHBI.

ApoXXM ILHPOKO UCTIONB3YIOT B XjieborieyeHUH, 1MBOBAPEHIH,
BUHOIEJIMH, MOJYYEHUU COKOB, KOPMOBOro Gejika, MUTATeNIbHbIX Cpejl
IV BbIpALLMBaHUA GaKTepHii U KYJIbTYp XHBOTHBIX KieTok. M3 500
WU3BECTHBIX BHIOB JIPOXCKEN MCIIONB3YETCS] TONBKO HECKOIBKO BHIOB —
Saccharomyces cerevisiae, Saccharomyces carlsbergencis,
Saccharomyces uwarum.

Cpeay 6aKTepu il 4valle BCEro NMPUMEHAIOT B OHOTEXHOJIOTMH
TIpEACTaBUTENIE CAEAYIOLMX POoAoB: Acetobacter, KOTopbie MpeBpa-
LAIOT 3TaHOJ B YKCYCHYIO KMCJOTY M YKCYCHYIO KMUCJIOTY B YIile-
KMCIBbIA ras u Bony, Bacillus — gus monyyeHust pepMeHTOB
(B. subtilis), cpeactB 3amutbel pacteHuit (B. thuringiensis);
Clostridium — s cOpaxuBaHWsl caXxapoB B aLieTOH, 3TaHoJ, Oyra-
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HoJI; MonouHokuciabele 6akTepuu (Lactobacillus, Leuconostoc,
Streptococcus); nceBIOMOHaAbl — Hampumep P. denitrificans — mns
nonyyeHus putamuna B,,, Corynebacterium glutamatum — st no-
JY4EHUSI aMMHOKHUCIIOT U [p.

st monyyeHust pa3sHOOOpa3HbIX aHTHOMOTHKOB B GHOTEXHOJIOTHMH
NPUMEHSIOT aKTMHOMMLETHI (pox Streptomyces), rpubsr Penicillium
chrysogenum, Cephalosporium acremonium u p.

MHorue MHKpPOOpraHu3Mbl — GaKTEpHH, IPOXKH, BUPYCH —
MCIOJIb3YIOT B KAa4YeCTBE PELIMIIMEHTOB YYXEPOJIHOrO reHETHYECKOro
Marepuana c UeJbl0 MONy4eHUs! peKOMOUHAHTHBIX LITAMMOB — [IpO-
OyUEHTOB GUOTeXHONMOru4eckoi npoaykuuu. IlonydeHsr pexomOuHaH-
THoie wrammbl E. coli, mpoxyuupyioume uHTEPGEPOHBI, WHCYIHH,
ropMoH pocrta, aHtureHol supyca CITMda; mramMmer B. subtilis, BbI-
pabaTbiBatolie MHTEPGEPOH; LUTAMMBbI IPOXXKEH, MPOLYLIUPYIOLUX
UHTEPJIEHKUH-2, aHTUIeH BUpyca renatuta B; pekoMGUHAHTHbIE BH-
pychl OCMOBAaKLWHbI, CHHTE3UPYIOLLIME AHTUTeHb! renatuta B, Bupy-
ca OelueHcTBa, KielleBoro sHuedanura 1 ap.

s monyyeHusi BAKUIMH ¥ ITHATHOCTHYECKMX IPENApaToB WUCMO/b-
3yI0T TaKXe MaTOreHHbIe MUKpOOpraHU3Mel (6proiuHoro tuda, Kok-
molua, JTU¢pTepuH, CTONOHAKA W Op.).

IIIupokoe npuMeHEHHEe B GHOTEXHOJOTHHM HALIK KYJIbTYPhl
XHUBOTHBIX U PacTUTENbHBIX KJETOK. M3BECTHO, YTO CTpoOe-
HHMe, Pu3noorus U OUOTEXHOJIOTUS XHBOTHBIX U PACTHUTEIbHBIX
KJIETOK OoJyiee CIOXHbI, YeM OakTepHasibHbIX KiIeTOK. M3 KyaeTyp
KUBOTHBIX M PaCTUTENbHBIX KIETOK MOXHO HM3BI€Yb OoJiee HIMPOKUiA
4CCOPTUMEHT CJIOXHON W LEHHON MPOLYKUMH, OLHAKO IPOLECC KYJb-
TUBKPOBAHUSI PACTUTENbHBIX U XUBOTHBIX KIETOK Oojee TpyloeMKHUM
U goporocrositiuit. M3 KyabTyp TKaHe#d pacTeHHH MOXHO MOJIy4aTh
pa3HooOpa3Hbie COEAUHEHHS, MUCMONb3yEMble B MEAULIMHE (aJKaJio-
MBI, TPOTMBOBOCMAJIATE/IbHbIE BELLIECTBA, MPOTHBOJEHKO3HbIE H MpPO-
TUBOOMYXOJIEBbIE, MPOTUBOOAKTEPHANIbHBIE, CEpACYHBIE M TMOYEYHbIE
cpenacTBa, ¢GepMEHTHI, BUTAMMHbBI, ONMATBI M [Jp.), CEJIbCKOM XO3Sii-
CTBE, XHMUUYECKOM U JIPYrUX OTPAC/ISX NPOMBILUIEHHOCTH. 2KHBOTHbIE
KJIETKH MCIOJb3YIOT KakK Uit MOJY4YeHUS] NMPOAYKIIMH, CUHTE3Upye-
MO KJIETKAMH, TaK ¥ JUIST BbIpAllIMBAHUS B KJIETKAX BUPYCOB C LEJBLIO
MOJIy4EHUST U3 HUX BAKUMH M IUArHOCTHMYECKUX MpenapaTos.

TexHOJNOTUS MOJYYeHUST MPOAYKTOB MUKpoOHoOro wm
KJIeTOYHOTrOo cUHTe3a. OCHOBHbIM YCIOBHEM ISl YCIELIHOIO
MPOBEJEHUS TEXHOJOTHYECKOro npolecca sBasercs BbIOOp WiU mo-
JlydeHUe BBICOKONPOLYKTMBHOIO TPOMBILIUIEHHOIO IUTAMMa-IIpojy-
LIEeHTa U MOAAEpXaHWe ero B aKTUBHOM cocTosgHuM. M3BecTHO, yTo
pa3IuyHbIC IUTAMMBI MO KOJUYECTBY M KauyeCTBY MPOAYKLMUA TOrO WIU
uHoro seulectBa (depmenTta, aHTUOHOTHKA, BUTAMMHA, AMWHOKHC-
JIOTbI, aHTUI€Ha, ATKAIOWAa U IOp.) MOTYT CYUIECTBEHHO OTIHYATh-
csi. EcTecTBEHHO, 4TO OT 3TOr0 B 3HAYUTEJBHON Mepe 3aBUCST KO-
HoMuUyecKasi 3¢dEeKTUBHOCT, U aKTUBHOCTD LIEJIEBOTO TMPOLYKTA.
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BTOpBIM BaXXHBIM YCIIOBHEM SIBJISIETCS TTO60OP IMUTATENBHBIX CpPEL,
obecrneynBaoUX MAKCHMAaabHOE HAaKOIUIEHHe GMOMAcChl WM Lele-
BOTO MpPOAYKTa; MUTATENbHbI€ Cpellbl JOJKHbI COCTOSATh U3 [ELLCBO-
ro, HeJeGUUUTHOrO ¥ NOCTYIIHOIO Chipbsl, MOCKOJbKY TPH MPOMBiLli-
JIEHHOM KYJbTHUBHPOBAaHUH MUKPOOPraHU3MOB IMOTPEOISIOTCH OTPOM-
Hbie UX KonuyecTBa. B KpynmHoMaciutabHOM NMpOM3BOICTBE AJs MPH-
FOTOBJICHUSI TIUTATEAbHBIX CPEll CIYXHUT OOBIYHO CPABHUTENBHO [e-
eBoe coipbe (Menacca, napaduHbel HebTH, APOXXKH, YKCycHas
KHCJIOTa, MPUPONHBIN ra3). Bonee orpaHuyeHHOe NMpUMeHeHMe, IJIaB-
HbIM OOpa3oM IpH MOJYYEHHMH METULMHCKMX NpPEernapaTroB, HaXOAST
Ka3euH, npenapaTbl KPOBH, cpelbl M3 MSCHBIX TMIPOJM3ATOB.

Jlns BbIpalMBaHMST XUBOTHBIX KJIETOK MPUMEHSIIOT MUTATe]bHbIE
cpenbl, UMEIoLUE CIIOXHBINA cocTaB. OHM KOMIAHYIOTCSI U3 BBICOKO-
Ka4YeCTBEHHOI0 CPaBHUTENbHO HOPOroro Chipbsi (AMHHOKHUCIOTHI,
coi, poctoBbie (akTopbi). B mocnenHee BpeMsi ycmeliHo paspaba-
THIBAIOTCA IMMUTATENbHbIE Cpellbl ISl KYJAbTYyp KJIETOK M3 TMAPOJIH3a-
TOB Ka3eWHa, NpOXXeil, MsAca U KPOBH.

st nonmyyeHUst TPOAYKUMH B MaKCMMAJIbHBIX KOJHYECTBAX aKTHB-
HBIA 1UTAMM-IIPOAYLEHT BBIPALMBAIOT Ha ONTHUMAJBHON INHTATENb-
HOW cpele B ONTUMAJIBHBIX YCIOBHUSIX KYJBTUBUPOBAHMA (TToceBHas
no3a, TeMneparypa, pH, OKMCINUTEbHO-BOCCTAHOBUTENbHbINH MMOTEH-
UMan, aspauusi, MacCOOOMEHHBbIE XapaKTepUCTMKH, NMHUTaTeJbHbie M
pOCTOBbBIE 100aBKH, CPOKHM KYJbTUBHUPOBaHHMS). BeipalliiBaHHe Ipo-
BOASIT B (pepMeHTaTopax (KyJbTHUBATOPAX), BMECTHMOCTH KOTOPBIX
MOXeT BapbHpoBarh OT 2 g go 100—400 mM® B 3aBUCMMOCTH OT MO-
TpeOHOCTH B npoaykrte. s MoayueHUs KyJabTyp XHBOTHBIX KJIETOK
00beM ¢pepMeHTAaTOPOB IMOKa He TpeBhilliaeT 3 M>. B HacTosiiiee Bpe-
Msi OMOTeXHOJIOTHYeCcKasi MPOMBILUIEHHOCTh OCHalleHa (hepMeHTaTo-
paMH, MO3BOJNAIOLIMMHM BECTH NpPOLIECC B ABTOMATHUYECKOM peXHUMeE
¢ mporpaMMHbIM yrpasieHHeM. [Ipoliecc KynmbTHBHUPOBaHHS BeIETCS
B acelTHYeCKHX YCIOBHSX, YTOOBbI MOJYYUTh YMCThie KYJAbTYpPHI Le-
JIEBBIX MHUKPOOPraHMU3MOB MM KYJbTYPBI KJIETOK.

IMomuMo cycrieH3uoHHoro (r1y6MHHOro) KyJabTUBUpOBaHUS B (ep-
MEHTATOpax MHOrIAa IMPUMEHSIOT MOBEPXHOCTHOE KYJIBTMBUPOBaHHE Ha
IJIOTHBIX NMHUTATENbHBIX cpegax (6akTepuH, rpHObI) HIH B XHIKOM
MOHoOCO0e (KyJbTYpbl XHBOTHBIX KIeToK). IlocnemHmit crmoco6 ocy-
LIECTBASETCS B POJUIEPHBIX (BpallaloLUXCsi) ycTaHOBKAX.

IMonyyeHHyo 6MoMaccy MHUKpOOPraHU3MOB MJIH KYJIBTYPbI KJIETOK
IIOBEpraloT 3aTeM INepepaboTke, CYLIHOCTb KOTOpOMl OIpejensiercs
TEXHOJIOTHEH MOJNyYeHHS LieseBoro nponykra. HamGosiee THIIOBBIMU
SIBISIIOTCSL CJIIYIOLME IMPOLECCHI:

A KOHLIEHTpUpOBaHHe GHoMaccei (cerapupoBaHueM, LEHTPHUDYrHpo-
BAHMEM) M TPUTOTOBJICHUE M3 HEro XHAKOro (CyCHeH3WH, mac-
ThI) WIHM CYXOro IIPOAYKTA;

A BBICYLIMBAHHE, KOTOPOE NPOBOAMUTCH NHOGHIBHBIM CIIOCOGOM M3
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3aMOPOXEHHOINO COCTOSIHMS MIIM TMyTEM paclbUIEHHUsI B IIOTOKE Tell-
Jioro Boanyxa. [l 3Toro cyllecTBYIOT crieliMaabHble JTHOPHUAbHbIE
anmaparbl (B TOM 4YMcj€ JEHTOYHbIE aBTOMaTHYECKHE CYLIMJIKH
6oBLLIOIT MOLLHOCTH) M PaclbUIMTENbHbIE CYIIMIKH, B TOM YHC-
JIe 3KOJIOTMYECKH YHUCTBhIE, TAK KaK MPOLECC BEAETCS B 3aMKHY-
toM uukie. IlocieqHue MMeEIOT GOJIBIIYIO MOLHOCTh, OMHAKO He
MO3BOJIAIOT CYLUMUTH TEPMOIAOHIBHBIE MPOLYKTHI;

A cbop ueHrpudyrara nocsie oTaeaeHHUs OMOMACCEI U BBIIEIEHUS U3
HEro LeJieBoro MpoayKra, HampuMep aHTUI€HOB, TOKCMHOB, MH-
cyavHa u ap. MHorna nmpenBapureibHO MpUGEraloT K Ae3UHTErpa-
UMM (pa3pylUEHHIO) KIETOK MEXaHHYEeCKHM CIocoOOM WIM ¢ Mo-
MOLLbIO yJbTPa3ByKa, OCMOCA, YTOObI YBEJUYMTb BBIXOH LIEJNIE€BO-
ro MpoayKTa.

B tex ciyyasx, korfa u3 6uomaccel WIM LieHTpUdyrata (KyJabTy-
paibHasl XHUIKOCTb) HEOOXOMHMO BBIAEINTH AKTUBHYIO CYOCTAHLIMIO —
BUTAMHUH, aMUHOKHUCJIOTY, aHTHUI€H, aHTHTENO, PepMEHT U Mp., MpH-
MeHAIoT Gu3nyeckue Wi GHU3UKO-XUMHYECKHE METOIbI OYHUCTKH.
BoiGop ux omnpenenserca cBONCTBAMU BblAeJsIeMOro Bellectsa (MpH-
poaa, MosieKy/sIpHasi Macca, JJabWIbHOCTh K BHELIHHUM BO3[IEWCTBU-
M, XMMHYECKOe CpPOJICTBO W T. 4.). U3 ¢pU3HYecKHUX METOmOB valle
BCEro NMPUMEHSIIOT Ha MEPBMYHBIX CTAOUSIX CEMapUpoOBaHHe, LEHTPH-
¢yrupoBaHue (ynbTpaueHTpudyrupoaHue), a U3 GUMKO-XUMUYEC-
KMX — OCaXIEHHWE HEUTpaJIbHbIMH COJIIMH, CIIMPTOM, all€TOHOM, a
TaKXe yIbTpagHIbTpallMio, XpoMarorpa¢uio, anekrtpodopes. Mero-
OBl BbIOEJEHHUS M OYMCTKH, KaK MpaBWJIO, MHOrocryneHdyatbie. Yuc-
TOTY MMOJY4YaeMOro MpOAYKTa XapaKTepHU3ylOT HAIKMYHUEM B HEM MpHU-
Meceil M BBIpaxXaloT Ko3(PHUIHUEHTOM OYUCTKH, KOTOPBI NpeaCTaB-
JIIET OTHOLLEHHUE YMCJIa aKTUBHBIX €IMHMUIL] MPOAYKTOB Ha 1 Mr 6ein-
Ka WM a3oTa (Tak HasbiBaeMasi yiesbHash aKTUBHOCTb) B OYMILEH-
HOM TIpernapaTe K yleJbHOH aKTMBHOCTH HCXOMHOro (HEOYMILEHHO-
ro) MHpOmYKTa.

OOGBIMHO B INpenapaTtax aKTHMBHasl cyOcTaHUMs He Bcerna HaxoauTcs
B MpeleabHO OYHULUEHHOM COCTOSIHMM, MOCKOJIBKY B IIPOU3BOACTBEH -
HBIX YCJIOBUSIX NpU NepepaboTke 6oNbIIUX OOBEMOB ChIpbA U Cylue-
CTBYIOILIMX METOIAaX OYMCTKM 3TOro JoOUThcs moka He ynaercsi. Ilo-
3TOMy MUMMYHOOHOJIOrHYeckHe MpenapaTbl, TONyYEHHbIE KaK Tpagu-
LIHOHHBIM METOIOM, TaK ¥ clocofOM reHeTU4YecKoil MHXEeHEepUH, co-
oepXar, Kak [MpaBuIo, NpUMECH MUTaTENbHBIX cpell, Ha KOTOPBIX BbI-
palMBaJii MUKPOOPTaHU3MBI, a TaKXe MPOAYKTbI MeTaboIM3Ma U He-
creuu¢pUIecKUe KOMIIOHEHThl — TMPOAYKTHI pacnagza MHKpOOHOM
kietkd. K npuMecsM oTHocaTcst GeJIKM, MOJHCAXapyabl ¥ UX KOMII-
JIEKCHI, HYKJIEHHOBbIE KHCJIOTBI, COJIM U APYrHe HHU3KOMOJEKYJsp-
Hble BewecTBa. OHM He TONIBKO Oecrosie3Hbl [JJIst ApenaparoB, HO
MHOTrId BbI3bIBAIOT HEXejaTejlbHble MOOOYHbIE peakUUMH OpraHu3Ma
TpH NMPUMEHEHUH MpeNnaparoB (MECTHbIE PeaKI[MH, IMOBbIILIEHHE TEM-
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nepaTyphl TeNa, aliepruyeckue MposiBieHus). B npuHuuie Heobxo-
IMMO CTPEMMTBCS K IMOJYYEHHIO MPENapaToB, COAEPXKAIUMUX aKTHB-
HYIO CcyOCTaHLIMIO B MpeJeibHO OUYMINEHHOM COCTOSIHMM.

Tlocne nmonyyeHUs] aKTUBHOH CybCTaHLUMU M3 HEE KOHCTPYMPYIOT
KOHeYyHBIit npenapaTr. B coOTBETCTBUM C HAa3HAYEHHUEM H CIIOCOOOM
MIPUMEHEHHUSI OH MOXET ObITb B XHUIKOM WUJIM CyXOM COCTOSIHUM (pa-
CTBOp, CyCMeH3Md, NMOpOILoK) MM B Buie Maseil. [Ipemapar Moxer
ObITh MpeAHA3HAYeH I8 HApYXXHOro, MapeHTEPAJIbHOTO WJIM DHTe-
paJIbHOTO, a3pO30JIbHOTO MPUMEHEHUs. B 3aBUCHMOCTH OT 3TOrO Ipe-
Mapar MOXET OBITb CTEPHJIBHBIM U HECTEPHIIBHBIM.

KoHeuHbli1 mpenapar oObIYHO COAEpPXKHUT, MOMUMO TMpUMECEH, oT
KOTOpBIX He YAAJIoch OcBOOGOAMTBCS, HEOOXOMMMBIE NOGABKU: KOHCEp-
BaHT (QHTMCENTUK IUISl MOJNEPXAaHMUSI CTEPUJIBHOCTH Tperapara npu
XpaHeHUM), cTabunmnzatop (0OBIYHO MHEpPTHBIC OEJIKH, AMUHOKHCIIOTHE
IJISL TIOBBILLIEHUS YCTOWYMBOCTH JJAOMJIPHOrO aKTMBHOTO Hayajaa Ipu
XpaHeHMH), aKTUBATOPbI (HampUMep, aIblOBAHTBI © UMMYHOMOAYJIA-
TOpBl B Baki[MHAX). B KOHEYHOI KOMITO3MLIMM Mpernapar gacyercsi (am-
nyJasl, GprakoHbl, TabjJeTKH, Ma3n), ITUKETUpyETCs, cHabXaeTcs WH-
CTPYKLIMEH MO MPUMEHEHHUIO.

Kaxpas cepus nmpenapara NpOXOAUT CTRHOAPTH3ALIMIO B COOTBETCTBUM
C TEXHWYECKOi JOKYMEHTALMEH (TEXHUYECKUE YCJIOBUSI, TEXHOJIOTHYEC-
KMii perlaMeHT Ha M3TOTOBJIEHWE) Ha NMpoM3BOAcTBe M B [ocymapcTBeH-
HOM HMHCTHUTYTE CTAHAAPTH3aUMH M KOHTPOJS MEIULIMHCKUX OMOJIOTH-
yeckux npenaparoB uM. JI. A. TapaceBnua win B PapMaKoIorHiecKkom
KOMHTETE B 3aBUCMMOCTH OT Ha3Ha4yeHHs fperapara.

6.4. NeHeTM4YecKas UHXeHepusa
u obnacrtbL ee NpuMeHeHUsa B GMoTexHONoOruu

TeHeTHYECKAs MHXEHEpHs SBJSIETCS OCHOBOM GuoTexHonoruu. I'eHe-
TUYECKasl MHXEHEPHsT M0 CYLIECTBY CBOAMUTCA K T€HETHYECKOR pe-
KOMOMHALMH, T.e. OOMEHY reHaMU MEXIy AByMs XpOMOCOMaMH, KO-
TOpasi MPUBOJUT K BO3HUKHOBEHHIO KJIETOK MM OPTaHU3MOB C AByMst
u GoJlee HAC/EACTBEHHBIMU AeTepMUHAHTAMU (reHaMH), MO KOTOPBIM
POJMTENH pa3TMYaIMCh Mexay coboit. Meron pekoMOMHALMK 3aKII0-
4yaercsi B CACAYIOLIEM:

A ppenenne JJHK u3 pasHbIX BUOOB OpraHU3MOB WM KIIETOK;

A monyyeHue rubpuaHsix monekyn JHK;

A BBellcHHE pPEKOMOMHAHTHBIX (TMOPHIHBIX) MOJIEKYN B JKUBBIE
KJIETKH;

A CO3JaHHE YCJOBHM IS SKCIPECCHU M CEKpELMH MpOAyKTOB, KO-
IUPYEMBIX F€HAMH.

TeHBI, KOAMPYIOUIHE TE WJIW WUHBIE CTPYKTYDBI, BBIAENAIOTCS (KJIO-
HUPYIOTCSI) U3 XPpOMOCOM MM IUJIa3MUA, TIPULIENBHO BBILLEIUISIOTCS

98



M3 3THX FEHETUYECKHX OOpa3OBaHMi C MOMOLLUBIO (PEPMEHTOB PECT-
PHMKLHMHM WIH CUHTE3UpyloTc xumHudecku. HaGop depmeHTOB (M3Be-
cTHO Gosnee 500 pectpukras), crnoco6Hbix pesars JJHK no onpene-
JICHHBIM CBfI3SIM (cCaifTaM), SIBNSIETCSI BaXHbIM HHCTPYMEHTOM TIEHE-
TUYECKOH MHXEHEepUH. B mocienHee Bpemst o6HapyxeHbl GepMEHTBI,
pacwerisioliye no onpeaeiaeHHsiM cBa3siM PHK Hamomo6ue pect-
pukuuu JHK. Oti depmenTst HazBaHbl pubosumamu. MIx ponsb ete
MOKa He BBISICHEHA.

C nmoMouibio XMMHYECKOTO CHHTE3a MOTYT ObITh MOJy4EHBI CpaB-
HHUTENbHO HeboJiblliMe reHbi. Il 3Toro BHavale paclundpoBbIBAIOT
YHUCJIO W TOCJICAOBATENILHOCTh AMUHOKUCIOT B 6€lKOBON MoJieKyJie
BEILECTBA ¥ 1O 3TUM JAHHBIM Y3HAIOT OYEPEAHOCTh HYKJIEOTUAOB B
FeHe, MOCKOJbKY KaXIOH aMHHOKMCIOTE COOTBETCTBYIOT TPU HYK-
neotuna (komoH). C MOMOLLBIO CHHTE3aTOpa CO3NAIOT XUMHUYECKUM My-
TEM [EH, aHAIOTMYHBIA MPUPOLHOMY TEHY.

IMosiyyeHHBIN LIENEBOI reH C MOMOIIbI0 GEepMEHTOB JIMra3 CLIK-
BAIOT C APYTMM FE€HOM, KOTOpPBI MCITONIB3YETCS B KayeCTBE BEKTOpa
IUId BCTpauBaHUA T'MOpUAHOro reHa B KJIeTKy. B KayectBe BexTopa
MOTYT CIyXHUTh [JIa3MHUAbl, GakTepHodaru, BUPYChl YeNOBEKA, XH-
BOTHBIX U PAacCTCHHH.

KonuyecTBo miasmua B GaKTepHaJIbHOM KJIETKE MOXET KOJebaThes
OT ONHOH A0 HECKOJbKHUX COTEH, NMpH4YeM 4YeM O6ojblliMe pasMephbi
MMEET I1a3sMuIa, TeM MeHblle e KOMUil B KieTke. C NMOMOLIBIO aM-
nIMKaLMK TEHOB, T. €. YBEJIMYEHHUS YHCNIa KOMUIR OMpeneseHHOro
réHa B KJIETKE, MOXHO PE€3KO MOBHICHTb MPOMU3BOJACTBO KOAMPYEMO-
ro BELUECTBa KJIETKOH. AMMdaUKalMei ynaercs JoOUTBCS MONydeHHSs
no 3000 konwuit MiIasMMAHBIX F€HOB Ha KJIETKY.

Bakrepuodar kak BeKTop Mcronb3yeTcsl aHadorudHo. Llenesoit ren
BCTPanBaeTcss B reHOM dhara, perUIMLHPYETC BMECT€ C FeHaMM BH-
pyca npH pa3MHOXEHMH mocieaHero B 6akrepuaibHoil kierke. Yauie
BCEro Mcnoypsyetrcs ar nambaa, koropsiit cogepxur JHK, cocro-
aiyio U3 50 Teic. map HykineotunoB. [Ipeumyuiectso dara nambaa ne-
pen nuasMMgaMM B TOM, 4To (baroBblif BEKTOp MO3BOJSAECT KIOHUPO-
BaTb Gonbiine dparmeHTbl vyxeponHoit JHK.

B cnyyae ucnonb3oBaHMs B Ka4eCTBE BEKTOPOB BHPYCOB YEJioBe-
Ka, XHMBOTHBIX M PacCTeHMit uyXepomHbiii reH BctpauBawoT B JHK
BHUpYC4, U OH PEIUIMLIUPYETCS BMECTE C Pa3sMHOXEHHUEM ITOCIEIHErO
B kjeTKe. [IpMMeHsIIOT B KauecTBe BEKTOpa KOCMMIbI, MpPeICTABIsAIO-
e coboif rubpun nnasMuas! ¢ ¢paroM. KocMUAbI UCTIONB3YIOTCS ISt
KJIOHUpOBaHUSA GonblUX (1o 45 ThIC. Map HYKJIEOTHAOB) dparMeH-
ToB JJHK aykapuor.

Ias PHK-cogepxauiMx BupycoB nepenaya reHeTHueckoil MHGOp-
MaLVM BO3MOXHa C IOMOLIBI0 peBepra3bl (06paTHOi TpaHCKpUIiTa-
3b1), nepenaioiieit MHpopmauHio o crpykrype Genka or PHK k
IOHK, xoropasi sapnserca xomruiemeHtapHoit HPHK.

Ha puc.6.1 nokasaHa npMHUMIHATBHAA cXeMa MOJYYEHHS PEKOM-
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AHK 2

o
TInazmwnaa

KneTka ¢ peKoMOUHAHTHOMK
JHK

®ar

JIHK 1

PecrprkTasa

ITenesoit

PacierienHas PexombunanTHag JHK
K TOBAPOBAHHBIA WITH XHMIHECKH JHK 2 (sexTop) (MHA3MRIA C UENEBHM TEHOM)
CHHTE3HPOBAHHBIH LEeBOi reH

Puc.6.1. Tlonyyenne pexombGuHaHTHbIX JJHK M peKoMGHHAHTHBIX ILITAMMOB
MHKPOOPTraHH3MOB (CXeMa).

ouHaHTHBIX Moiekyn JHK M pekoMOMHaHTHBIX GakrepHil. DKcrpec-
cHpyeMbIil reH B Buae pekoMbuHantHoi JHK (nnasmuma, ¢ar, koc-
muaa, BupycHas JHK) BcTpauBaeTcs B GaKTepHaIbHYIO HAM XH-
BOTHYIO KJIETKY, KOTOpasi MpHobpeTaeT HOBOE CBOMCTBO — CITOCOO-
HOCTb [POAYLIMPOBaTh HE CBOMCTBEHHOE 3TOM KJIETKE BELUECTBO, KO-
IUpYyeMoe 3KCIpecCHpYeMbIM reHoM. st nydlliero nmpoHMKHOBEHHSI
BEKTOpa 4Yepe3 CTeHKY OakTepuil MHoraa npuberaloT K BO3AEHCTBHUIO
Ha CTeHKY (HampMMep, XJOPUIOM K&JIbIUA), 4TOOB!I YBEIUYMTH ee
MIPOHHULIAEMOCTb.

B kayecTBe peLMITMEHTOB 3KCIIPECCHPYEMOTO Te€Ha 4allle BCEro Mc-
nonb3ytor E. coli, B. subtilis, nceBgoMoHansl, OpoXXH, BUpychi. Pe-
LMITUEHTA MOAOMPAIOT HE TOJIBKO C YYETOM BO3MOXHOCTH BCTPOWKH
YyX€ePOJHOro reHa, Ho U YPOBHS BBIPaXEHHOCTH (3KCIpPECCUH) CHUH-
Te3a BEILECTBA, KOJUPYEMOrO reHOM, BO3MOXHOCTH €ro CeKpeluH B
OKpYXalOILlyl0 cpely, JIETKOCTH M JOCTYMHOCTH MaccOBOTO KyJIbTH-
BHUPOBAHMS, 3KoJlornueckoil GezonacHoct. HekoTopble witaMMbl pe-
KOMOHWHAHTHBIX OaKTepHil CIOCOOHBI MEpEeKIIoYaTh HA CUHTE3 YyXe-
POMHOTO BELUECTBa, IKCIpecCHpyeMoro reHoM, no 50 % cBoero cuH-
TETUYECKOTO noTeHuuana. Takue LITaAMMBI — CYNepHpOAyLIEHTHI lie-
JIEBBIX TMPOLYKTOB — YX€ MOJlydeHbl U MPUMEHSIOTCS B GHOTEXHO-
JIOTMYECKOM TPOMBIULIEHHOCTH; OHU HOCAT Ha3BaHWE NpPOMBILLIEH-
HBbIX 1ITaMMOB. B kayecTBe mpuMepa MOXHO IMPHUBECTH IUTAMMBI —
cyneprpoayueHTbl MHTepdepoHa, unrepneitkuHa, 6enkos BUY u mp.

HekoTopsie miTaMMbl MUKPOOPraHU3MOB XOPOLIO 3KCIPECCUPYIOT
YYXEpOJHblE T€HBbI, HO IUIOXO CEKPETHPYIOT MPOAYKT B OKpYXaro-
LyIo cpeny. B Takux ciydyasx npUXOZMTCSI MPUMEHATH Je3MHTErpaLuio
(pa3pylieHHe) KJIETKH C IIeJIbI0 BBICBOGOXIEHHS M3 Hee CHHTE3M-
POBAHHOIO MpOMLYKTA.
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B HekoTopbix ciyyasix, HECMOTpSI Ha HAIMYME IKCIIPECCHU U CEK-
peLMH, NMPOAYKT HE yhaercsl MONy4uTh, BEpHee cobpaTb, M3-3a pas-
PYLIEHUS B Tpollecce CHHTE3a WIM TOCHE HEero npoTeasaMu M Ipy-
TMMU UMHTM6UTOpaMU. DTO MpEXAE BCEro OTHOCHUTCH K HU3KOMOJIE-
KYJSIPHBIM MENTUIAM.

C uenbio NMOBBILIEHUS YPOBHS CEKPELMH LieNEBOro Genka
MOJIb3YIOTCST CIEAYIOLIMM TIPUEMOM: K TEHY LiejieBoro Genka mpu-
COEAMHSIOT reH 6enka, Xopollo CeKpeTHPYEMOro KJIETKO peLu-
nueHrta. O6pasywoluuiics B pe3yibraTe TaKoil MaHMUIYJIALMUHM XH-
MEpHBbIK 6eI0K, XOpOoLIO CEeKpeTHUpYeMBIil KJETKO, COBHpaIoT M
OT HEro OTLIEMIAIOT LeneBoi 6enok. Bo3MoXHO Takxe K FeHy lie-
JieBoro 6ejka NMPHUCOENUHUTH FE€H-UHAMKATOP, T. €. FeH, KOAUDPY-
IOIIMA JIETKO y3HaBaeMblit 6€lOK, B pe3y/lbTaTe 4ero Mojy4yaloT
XUMEDPHbI MHAMKATOPHEIA 6€N0K, a U3 Hero — 1ejeBoii 6eyok.
B kavecTBe MHAMKATOpa MOXHO MCIOJIb30OBaTh, HallpUMeEp, Talak-
TO3UIAa3y.

6.5. Buonoruyeckue npenaparbl, NONy4YeHHbIe
METOAOM reHeTU4YECKON MHXeHepuu

W3 MHOrMX COTEH NpemnapaTroB, MOJAYYEHHBIX METOAOM T'eHETHYECKOM
MHXEHEPHUH, B NIPAKTHKY BHEAPEHA TOJIBKO YacTh: MHTEPGEPOHDBI, UH-
tepneilkuusl, dakrop VIII, uHCynHH, TOPMOH pocTa, TKaHEBLIN aK-
TUBATOp IJIa3MMHOTEHA, BAaKLIMHA TMIPOTHB reflaTuta B, MOHOKJIOHAB-
Hbl€ AHTHTENa U TMPEAYIPEXIEHUs OTTOPXEHMS IpH TMepecamkax
MOYKH, AMAarHocTHYecKue mpernapartsl st BeisiBdeHuss BUY u gp. Bro
06CTOSATEILCTBO MOXHO OOBSICHHTD HECKOJBKMMM TMPHYKMHAMH. Bo-
MEpBbIX, UIMTEJIbHOE BpeMsi K 3TUM IIperaparaM M peKOoMOMHaHT-
HBIM LITAMMaM MHKPOOPraHH3MOB OTHOCHJIMCb HAaCTOPOXEHHO, ofla-
casgcCh, YTO MOXET IPOU3OITH HEYIPABJISIEMOE pacCIpOCTPaHEHHE KO-
JIOTMYECKK OMACHBIX PEKOMOMHAHTHBIX MMKpPOOpraHu3MoB. OnHaKo B
HalUM JHU 3TH ONaceHMsl MpakTHYeCKH CHSTHI. Bo-BTOPBIX, UCIIONb-
30BaHHE pPeKOMOMHAHTHBIX ITAMMOB IIPOAYLICHTOB MpeRyCMAaTpHBa-
€T pa3paboTKy CIOXHBIX TEXHOJOTHYECKHX MPOLIECCOB 10 MOMYYEHHIO
M BBUIENIEHHIO LIENEBBIX MpoaykToB. Ha pa3paboTKy TeXxHOMOTrHH no-
JIydeHHUsl TIpErnapaToB METONOM TEHETHMYECKOH MHXEHEpHUH, HOKIIH-
HUYECKHE U KIMHUYECKUE MCIBITAHUS WX OOBIYHO 3aTpauyMBaeTCs 3Ha-
YuTeNbHO GoJblIE CPEACTB, YyeM Ha MOJydYyeHHE LUTaMMa. B-TpeTbux,
MpY TOJyYEHHH TIPEMApPaToB METOJOM TFeHETHYECKOH MHXEHEpHH
BCErNa BO3HHMKAET BOIpOCc 06 MAEHTMYHOCTH aKTUBHOM cyOcTaHLIMM,
BbIpabaTpIBaEMOIl PEKOMOGMHAHTHBIM LUTAMMOM-TIPOSYLEHTOM, MpHU-
POXHOMY BEILECTBY, T. €. TpeGyeTCsl MPOBEAECHUE MCCIIEA0BATENBCKHX
paboT, HallpaBNE€HHBIX Ha [OKA3aTEJbCTBO MAEHTUYHOCTH, a TaKXe
HMHOTAA pelIeHHE JOMNOTHUTENBHBIX 3aJa4 M0 NPUIAHMUIO TNPORYKTY
NIPUPOJHOTO XapaKTepa.
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MeHuMHCKHE NPenapaThl,
pa3pabaTbiBaeMble METOJAMH COBPEMEHHOH GHOTEXHOJOTHH

Tun npenapama

Ipumenerue

AHTHKOAryasHTel ¥ TpoMbo-
JIUTHKH

TkaHeBbIli akTHBaTOp NMIa3MHHOreHa, ¢ax-
topul VIII u IX

Kononunecrumynnpyiouire ComaromenyiH C, rpaHynouuTHHH KCOP,
dakropn (KCD) Makpodaranpupiit KCO

HUMMyHOUMTOKHHBI HutepdepoHbl, HHTepNeiKHHBI, hakTop
HEKpOo3a onyxonei, MHUENONENTHILI, Ter-
THIbl BHUJIOYKOBOI XeJe3bl

T'opMoHbI l'opMOH pocra, MHCYNWH, 3PHTPONO3THH

DepMeHTDI JIuna3sel, mporeass

BaxuuHe IMporns BUY-undekunn, renatura B, ma-
JNAPHUU MU Jp.

JnarHoCTHKyMBI IOna BuiaBnedns BUUY-uHbekuMH, renatura
B, cudunuca u np.

PeuenTtoprl T-4 numdouuroB (benok CH-4) u np.

Ina MMMyHoTepanuMi onyxonei, npeaynpex-
AeHHUA peakuMit OTTOpXEeHHSA

MoHokoHaNbHble aHTHTENA
(He mns IMarHOCTHYECKHX
ueneit)

Ipoune Tpunrodan, Genox A, ansGyMuH, NMoBegeH-

YECKHE NEenTHibl U Ip.

OnHako MeTof, TEHETHYECKON MHXEHEPHH OTHOCHUTCS K YMCIY Iep-
CMEKTUBHENLIMX NMPHU MOJYYEHUU MHOTUX OENKOBBIX OMOJOTMYECKHUX
BELLECTB, NMPEACTARMSIOUMX LEHHOCTh IIs1 MeauLMHBI. B obnactu co-
3aHUS. GMOJIOTMYECKU AKTHMBHBIX BEILECTB MEAMLIMHCKOrO Ha3Haye-
HHMSl C MOMOILBIO METONA TEHETHUYECKON MHXKEHEPUH HCCIeHOBaHHUS
MPOJOJIXKAIOTCSA Ha CJEAYIOLLEM 3Tare — CO3NaloTCs Npernaparbl BTO-
pOro MOKOJICHHUS, T. €. aHATOTH TPUPOHHBIX BElECTB, OOMAXAIOLLIUX
6oabueit 3¢peKTUBHOCTBIO NEHCTBUS.

Ilpy ompeneneHUHU LENECOOOPa3HOCTH U SKOHOMMYHOCTH METO-
IOB TEHETHMYECKON WHXCHEPHHU IS MOJYYEHHS MENULIMHCKHX WM
IpYyruX npenapatoB Mo CpaBHEHUIO C TPAAMIIMOHHBIMM CIIOCOOaMM
YYMUTBHIBAIOTCSI MHOTHE OOCTOSITE/IbCTBA, B MEPBYIO OYEpPEAb HMOCTYII-
HOCTb 3TOr0 METOAd, 3KOHOMHYHOCTb €ro, KayecTBO I[OJIydaeMoro
npernapaTta, HOBU3Ha, 6€30MacHOCTb NMpoBeAeHUsA paboT M ap.

MeTon reHeTHYeCKO MHXEHEPUM SIBASETCS E€AMHCTBEHHBIM IPH
MOJIyYEHUM TPENAapaToB, €CJIU NMPUPOSHBI MUKPOOPTraHHU3M WIH XH-
BOTHBIE U PACTUTE/NbHBIE KIETKU HE KYJIBTUBHUPYIOTCS B IPOMBILI-
JeHHBbIX ycnoBusix. Hanpumep, Bo3bymurens cuduinca WM MaaspHii-
HBIM TIa3MOAMM NMPAaKTUYECKH HE PACTET HAa MCKYCCTBEHHBIX IMMTA-
TeNbHBIX cpenax. [ToaToMy i moNydeHHMss JUarHOCTMYECKHMX Mperna-
paToB MJHM BakUMH MPHOGEraloT K KJIOHHPOBAHMIO WIM CHHTE3y re-
HOB INPOTEKTHBHBIX AHTUIC€HOB, UX BCTPAMBAHMIO B JIETKO KYJIBTHBH-
pyeMmble Gaktepuu. IIpu BbIpaliuBaHUM 3TUX PEKOMOMHAHTHBIX 6ak-
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TepUH-PELIMIIMEHTOB MMOJYYalOT HYXHbIE aHTMIeHBI, HA OCHOBE KO-
TOpPBIX CO3JAIOT AMArHOCTUYECKHI MpermapaT WM BakKuuHy. Takum
00pa3oM, yxe NpoU3BOAMTCA BakiuHa npotuB renaruta B. I'en HBs-
aHTHUIeHa BHpYyca TenaTuTa BCTPOEH B JPOXXKEBYIO KIETKY; IpH
BblpaulMBaHuK Jpoxxei obpasyercas HBs-aHTureH, us Koroporo
FOTOBSAT BAaKLIHHY.

MeTon reHeTMYECKON WMHXEHEPUM MpENIOYTUTENbHEE TaKKE B TOM
cllydyae, Korma MHKPOOPraHM3M BBICOKO IMAaTOreHeH W OIaceH IpH
NpOMBILULIEHHOM Npou3BoacTBe. Hanpumep, mwism noayyeHus us BUY
IOHMArHOCTHYECKMX MPEnapaToB M BAKLMH IPEANIOYMTAIOT HE BhIpalliM-
BaTh BHUPYC B OOJNBUIMX KOJHYECTBAaX, a HEOOXOZMMBIE AHTUTEHBI
MOJIy4aloT METOIOM FeHeTH4ecKoil MHxeHepud. K HacrosiieMy Bpe-
MEHM NpaKTHyeckd Bce ocHoBHble aHTUreHbI BUU (p24, gp4l, gpl20
M Jp.) MOJYYECHBbI NMYTEM BbIpAlUMBAHUS PEKOMOMHAHTHBIX LITAMMOB
E. coli unu npoxckeil, crmocoOHBIX MpoayLUpPOBaTh 3TH aHTUreHH. Ha
OCHOBE DPEKOMOMHAHTHBIX OENKOB yX€ CO3[aHbl JHArHOCTHYECKHE
npenaparbl st o6Hapyxenus CITH]Ia.

MeToa reHeTHyecKoM WHXEHEpHUH HCIIONB3YIOT B TOM cllyyae,
KOIJa HCXOTHOE Chipbe IS TMOJyYeHHUs Mpernapara TpaguiLMOHHBIM
criocoboM sBiseTcsl JeULIMTHBIM WK goporoctosiiiiM. Hanpumep,
JIEHKOLIMTapHbIH o -HHTEpGEPOH MMOJYyYAIOT U3 JIEHKOLIMTOB JOHOpC-
Koit kpoBH uenoBeka. M3 1 i kposu monyyaioT 2—3 J03bl BBICOKO-
KOHLIeHTpupoBaHHOTrO UHTepdepoHa. Ha Kypc neueHus: oHKoorHYec-
Koro GojbHOro TpedyloTcsi COTHM go3 npemapata. CnegoBaresibHO,
MaccoBoOe IMPOM3BOACTBO M MpPUMEHEHHE JeiKouuTapHoro uHrtepde-
pOHa M3 KpoBH HepeaibHo. IIpon3BoACTBO JIEHKOLHUTAPHOrO HHTEP-
depoHa MeTOIOM FeHETHYECKONH MHXEHEpHUU 3HAYMTENIBHO SKOHOMHY-
Hee U He TpebyeT geduuuTHOro chipbsi (KpoBu). Ero noaydaior ny-
TeM BblpalllMBaHUs peKOMOMHAHTHBIX 1TamMMoB 6Gakrtepuit (E. coli,
TICEBIOMOHAN), CIMTOCOGHBIX MpOAYLHpOBaTh HHTEphEpPOH B peE3yib-
TaTe BCTPOMKHU MM reHa o-uHTephepoHa. M3 1| 1 KynbTypbl pekoM-
6uHaHTHBIX 6akTepuit nony4ator 100—150 o3 neHKOUMUTAPHOTO HH-
TepepoHa ¢ aktuBHocThio 106 ME.

IMonyyeHne MpUpOHOro MHCyJIMHa — TOpMOHa IS JIEYEHHUS M-
abera, OCHOBAHHOE Ha M3BJIICYEHHM €ro M3 IMOMXKENyIO4YHBIX Xee3
KpPYIMHOTro pOraToro cKota u cBHHEH, caepxkuBaeTcsl nehULIUTOM Chbi-
pbsi. KpoMe Toro, ropMoH umeeT XHBOTHOE MpoucxoxiaeHue. Paspa-
60TaHHDbII NEHETHYECKOH HHXEHEpPMEH METOo[ NMoay4YeHHs dejoBevyec-
KOro WHCYIMHA TMyTeM BblpallinBaHKS peKOMOMHAHTHOrO LUTaMMa
E. coli pewnsn npobneMy oGecrneueHusi GONbHBIX 3TUM XHU3HEHHO BaX-
HbIM rnipenapaToM. Takas xe cuTyaliMss HabilogaeTcs U B OTHolle-
HUM FOpMOHA pOCTa YENOBeKa, MOJy4aeMoro M3 runogusa ymMeplumx
Jogeil. 3roro ropMoHa He XxBaTalo IS JIEYEHHUSA KapIUKOBOCTH, Gbl-
CTpeLLIEro 3aXMBJIEHMS paH 1 T.0. [eHeTHyecKass MHXEHEpHs pelInia
3Ty npo6nemy: poctatoyHo 1000 n KynbTypsl peKOMOGHHAHTHOrO
wramMma E. coli, 4To6Bl nonyyuTh KOJHYECTBO FOpMOHA, AOCTATOY-
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HOE JUIsl JIEYEHUS] KapIMKOBOCTH, HAIPUMEpP, B TaKoil GOJIBLION cTpa-
He, kak CHIA.

Bonpuiyio rpynny HMMyHOLMTOKHHOB 3HIOTEHHOTO MPOUCXOXIE-
HUS (CM. [1aBy 9), UrpaloiuX GONBUIYIO POJb B PETYNALUA UMMY-
HUTETA, KOOMNEpaUMH MMMYHOKOMIIETEHTHBIX KJIE€TOK H B CBSI3H C
3THM HCITOJIB3YEMbIX VIS JIeYEOHBIX U MPOoGUIAKTUYECKUX LIETEH NpU
UMMYHOAEDHIIMTAX, ONYXOJSX, HAPYIUEHHSX paGOThl KIMMYHHOM CH-
CTEMBI, MOJNYYalOT [JIaBHBIM 00pazoM METOJOM I€HETHUYECKOH HHXKe-
HEpYH, MOCKOJbKY 3TOT Metox 3dhdexTuBHee TpaauiimoHHoro. K uM-
MYHOLIMTOKMHAM OTHOCAT MHTEpPAEHKMHBI (HacuuUThIBalOT 18 pasHo-
suaHocreit: UJI-1, UJI-2... UJI-18), Muenonentunsl, ¢akropsl poc-
Ta, TOPMOHBI BUJIOYKOBOM Xeje3bl. Bce oHM ABASAIOTCS MENMTHAAMM,
BbIpabaTbIBa€MbIMM HMMMYHOKOMIIETEHTHBIMM KJIETKAMU, U obnana-
10T 6MoNOrHyeckuM JeHCTBUEM, BIMAIOT Ha nponudepaumio, aud-
epeHUHPOBKY MM (PM3HONOTMYECKYI0O AaKTHBHOCTh MMMYyHOKOMIIE-
TEHTHBIX M apyrux Kietok (T- u B-numdoiuroB, Makpodaros). Um-
MYHOLIUTOKMHBI TOJY4aloT ITyTeM KyTbTHBHPOBAHMS KIeTOK (umco-
LIMTOB, MakpodaroB U JIp.) Ha UCKYCCTBEHHBIX NHUTATENBHBIX Cpeaax.
OpHako mpoliecc 3TOT CIOXEH, MPOAYKLHS MMMyHOLIMTOKMHOB He-
3HAYUTENbHA U HE HMeEET NMpaKTUYecKoro 3HayeHus. Iloaromy mis no-
JlydeHUs] UMMYHOLIMTOKMHOB MPUMEHSIOT METOX FeHETHYECKO MH-
XeHepUU. YKe co3laHbl pekoMbuHaHTHBIE wiraMMbl E. coli u apyrue
IWITaMMBI, npoaylupyouue uHtepnekuusl (MUJI-1, 2, 6 u gp.),
cdakrop Hekpo3a omyxonei, ¢akrop pocra ¢pubpobdnaactoB U ap. BTO
3HAYMTEJbHO YCKOPHJIO TpoliecC BHeIpeHHUS HMMYHOLIMTOKMHOB B
MPAaKTHKY.

MeTon reHeTHYecKoil MHXEHEPHH HCIONb3YETCsl sl MOJYyYeHUst
MPUHLMITHAJIBHO HOBBIX MPOAYKTOB M IpenapaTroB, He CYLIECTBYIO-
1IMX B npupoae. HampuMep, TONBKO C MOMOLIBIO NEHETHYECKON HMH-
KEHEPHUH MOXHO TOJYYUTh PEKOMOMHAHTHBIE MOJUBANCHTHBIE XH-
Bble BAKLMHBI, HECYLHE AHTUCEHBI HECKOJBKMX MHKPOOPTaHM3MOB.
IMosnyyeH peKOMOMHAHTHBIN LITAMM BHpPYyca OCIMEHHOH BaKUMHBI, Mpo-
gyuupylouinii HBs-antureH Bupyca rematuta B, GeteHcTBa, ielle-
Boro 3Hiledanura. Takue XUBble BAKUMHBI Ha3bIBAIOT BEKTOPHBIMH.

MeTon reHeTHYeCKOW MHXEHEPMM MO3BOJSET TAKXE 3aMEHHUTH
MHOTHEe METOABI, OCHOBAHHBIE HA IMOJIYYEHWH IMPOAYKTOB in vivo, Ha
crnocobbl MoJy4eHUsT 3TUX NMPOAYKTOB in vitro. Jlo mocnegHero Bpe-
MEHU IHarHocTHYeckue, jeyeOHble U npo¢UNaKTHIECKHE CBhIBOPOT-
KH{ TIOJlyYyaiud M3 KpPOBH MMMYHHU3WDOBAHHBIX JiOLIaged WIM BaKLiM-
HHUPOBAHHBIX JIIOAEH-IOHOPOB. B HacTosilliee BpeMsi 3TOT AOPOroi M
HEINpocTol crnoco® BBITECHSAETCS MOPUIOMHOIM TEXHUKOW IMOJy4eHHs
aHTUTEN. BTa TEXHHKA OCHOBaHA HAa TMOJYYEHHH KJIETOK-TMOpUIOM
nmyTeM cusiHus B-nuMdoumToB, B3ATHIX OT MMMYHH3UPOBAHHBIX XH-
BOTHBIX U MHENOMHbIX (pakoBbiX) KiIeTok. O6pasylouiasics rubpu-
Has wietka (rubpuaoma) obnanaeT CrocoGHOCTBIO MHEJOMHOI KIeT-
KM OBICTPO Pa3MHOXaTbCSl HA UCKYCCTBEHHBIX IMHMTAaTeNbHBIX Cpefax
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M NpooyuUpoBaTh MpH 3TOM aHTUTeNna (TaKk Xe, Kak B-numdouur)
K aHTHUreHY, MCIOJIb30BAHHOMY Ui MMMYHH3allUH.

I'mbpunoMBl, MPONYLUMPYIOLINE AHTHTENIA, MOTYT BhIpAlllMBATbCS B
GosblliMx MacliTabax B KyJbTHBATOpaxX WM CIEUMAaIbHBIX ammaparax.
IMockonbKy obpasyoliuecss rHOpUIOMON aHTHTENA «IIPOM3OLLUIU» OT
OJHOI ponoHavyaubHON KieTkd (B-nuMmdoruTa), To OHM HAa3BIBAIOT-
Cs1 MOHOKJIOHQJIBHBIMU aHTUTENIAaMH. MOHOKIOHATbHBIE aHTUTENA LIK-
POKO HCIMOJIb3YIOTCSA VISl CO3JaHHUsl TUAarHOCTHYECKHX Mpernaparos, a
TAXKe B HEKOTOPBIX CIY4asX NMPUMEHSIOTCA C JIeyeOHOM LENblo (B OH-
KOJIOTHH).

MHnorue ¢apmaxonornyeckue cpeacrsa 40 CHUX Mop MOMYYalOT My-
TeM MepepaboTKH JIEKAPCTBEHHBIX TpaB. st 3Toro Heo6GXOOMMO opra-
HM30BaTh COOp 3THX TPaB MM BBHIpAllMBATL MX HA IUIAHTAUUK. BHo-
TEXHOJIOTUSI U TEHETUYECKAsi UHXEHEpHsl MO3BOJISIIOT IMOJYYaTh 3TH Xe
npupogHele (apMakoNorMyecKMe BELIeCTBA MMYTeM BHIpAlLIMBAHUS B
MTPOMBILLIEHHBIX YCIOBUSIX KYJBTYp KJIETOK JIEKAPCTBEHHBIX PacTeHMIA.
B Hacrosiiige BpeMsi HaNlaxKeH BbINMYCK TAKMM CIIOCOGOM JECSATKOB Jie-
KapCTBEHHbBIX CPEACTB, CPpeiMd HUX XEHblIEeHb, CTPOPAHTHH M Ip.

Fmnasa 7

XUMUOTEPANEBTUYECKUE NPENAPATDI.
AHTUBNOTUKU

7.1. MNoHATHe O XUMUOTEPANUMU U aHTUOUOTUKAX

XUMHOTepanus — cleuuduyeckoe aHTUMHUKpOOHOE, aHTHIapa3uTap-
HOE JieyeHWE MpU MOMOUIM XMMHYECKHMX BeLUecTB. DTH BellecTBa obna-
JAI0T BaXHEWLIMM CBOMCTBOM — M30MpPaTEIbHOCTLIO AEHCTBUS NMPOTUB
60/1e3HETBOPHBIX MUKPOOPraHU3MOB B YCJIIOBUSIX MAaKpOOpraHM3Ma.

AHTH6HOTHKH (OT rpey. anti bios — NpPOTUB XHU3HHU) — XHUMHO-
TepaneBTUHYECKHE BELLECTBa, MPOAYLMPYEMbIe MUKpPOOPraHM3MaMH,
XUBOTHBIMM KIIETKAMM, pACTEHHUSIMH, & TaKXE€ HX [POU3BOAHBIE H
CHHTETHYECKHE MpPOAYKTBI, KOTOpble 0GNaNaloT U3b6MpaTeNbHON Cro-
CcOBHOCTBIO YTHETaTh U 3aQepXHUBaTh POCT MMKPOOPraHU3MOB, & TaKXe
NOJABJIATL PA3BUTHE 3JI0KaYeCTBEHHBIX HOBOOOpa30BaHHIA.

OCHOBOITOJIOXXHUKOM XUMHOTEPAIIMH SIBASETCS HEMELUKUI XMMMK,
naypear Hobenesckoit npemun I1.Dpnux, KOTOpBIH# yCTaHOBWII, 4TO
XMMHYECKHE BELLECTBA, ColepXKalliie MBIWIbSK, TyOUTENbHO NEHCTBY-
I0T H4 CMPOXEThl MU TPUIMAHOCOMBI, U monyuus B 1910 r. mepselit
XMMHOTEpANEeBTUYECKUI NpenapaT — cajibBapcaH (COEAMHEHHE MbI-
WwhsAKa, ybusaroliee Bo3OGyautensi, HO Ge3BpeaHOe IS MUKpoOOpra-
HU3MA).
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B 1935 r. npyroii Hemeukuit xumuk I'.Jlomark ob6HapyxXuin cpeau
aHUJIMHOBBIX KpacuTesjed BEIIECTBO — IPOHTO3WJ, MJIM KpacHBIi
CTPENTOLM/, CIAcaBIUUi 3KCIEPUMEHTAIBHBIX XHBOTHBIX OT CTPEIMTO-
KOKKOBOW MHGeKLHMH, HO He HNEHCTBYIOIUMA Ha 3TH OaKTepuM BHE
opranusma. 3a 3ro otkpeitve I'.Jlomark 61 ymocroeH Hobenepc-
ko#t npemuu. IosaHee GbUTO BBISICHEHO, YTO B OPraHMU3ME [POUCXO-
IMT pacraj IMpoHTO3MNa ¢ obpasoBaHueM cynbdaHuiaMuaa, obia-
narouiero aHTU6aKTepHAJIbHOM aKTMBHOCTBIO KakK in vivo, Tak M in
vitro.

MexanusM gpeiicTBus cynbdaHunaMUaoOB (cyibGOHAMMIOB) Ha
MHKPOOPraH13Mbl 6bl1 OTKpHIT P.ByncoM, ycTaHOBHBILMM, YTO Cyb-
daHunaMuabl SABASIOTCS CTPYKTYPHBIMU aHaJIoraMd IapaaMUHOOEH-
soitHoit kucnotel (ITABK), y4acrtByioieit B G6MocHHTE3e (ponUeBOit
KMCJIOTBI, HEOOXOAMMOM Uit XKHU3HelesTeJbHOCTH Gakrepuit. Bakre-
puM, ucrons3ysi cynbdanunamus sMecro ITABK, morubaror.

NH, NH,
L) O
AN X
COOH SO;NH-
NMABK Cynudanunamun

IlepBblit MPUPOOHBI aHTUOMOTHK 6BUT OTKPHIT B 1929 r. aHrMii-
ckuM 6akrepuonorom A.@nemunrom. IIpy U3yYyeHHH IUIECHEBOrO Ipu-
6a Penicillium notatum, mpemATcTByIOLIEro pocty GakTepHAIbHOM
KynbTypbl, A. @neMUHr OGHAPYXWI BElECTBO, 33AePXHBAIOIIEE POCT
6aktepuit, U Haspan ero nmeHMUMUIMHOM. B 1940 r. T. ®nopu u
3. YeiiH nonyyunu oYMUICHHBbIH nmeHMUWIIMH. B 1945 r. A. ®nemuHr,
I'. ®nopu u 3. YeiiH cranu HobeneBcKMMH JlaypeaTaMi.

B HacTtosiliee BpeMsi MMEETCsl OrPOMHOE KOJMYECTBO XMMHOTEpa-
MEBTHYECKHUX IIPeNapaToB, KOTOPble MPHMEHSIIOTCS ISl JieYeHUs 3a-
0oJieBAHWI, BBI3BAHHBIX Pa3NTUYHBIMH MHUKPOOPTraHHU3MaMHU.

7.1.1. Knaccugpukayus aHmubuomukoe

3a TOT mepuod, KOTOPBIM Mpoiwea co BpeMeHH oTkpbitus I1.Dpnu-
xa, 6bUto nonydeHo 6Gosee 10 000 pasnMyHBIX aHTHOMOTHMKOB, MMO-
3TOMY BaXHOW MpPoOGAEMOii sIBASUIACH CUCTEMATH3aUMA 3THX [Mpera-
paroB. B HacTosllliee BpeMsl CYLUECTBYIOT pPa3IM4YHble KAACCU(PHUKALIUMU
aHTHOMOTHKOB, OMHAKO HU OHA U3 HUX He SIBJIAeTCA OOLUEMpPHHS-
TOM.

B ocHoBy rnaBHo# kinaccupHKaLUMM aHTUOHOTUKOB MONOXEHO MX
XMMHYECKOE cTpoeHHe (Tabn. 7.1).

Haunbonee BaXHBIMM K1accaMU CMHTETHYECKHUX aHTUOHOTHKOB SIB-
JIIIOTCSL XMHOJIOHBI M (DTOPXMHOJIOHBI (HampuMep, LUPogJIOKCaLIMH),
cynbdaHunamMuasl (CynbhaIMMeTOKCHH), UMHIA301b (METPOHHAA30),
HurpodypaHbl (bypagoHuH, c¢yparuH).
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Ta6auua 7.1. Kiaccudpuxauns NpHPOIHBIX AHTHOHOTHKOB B 3aBHCHMOCTH
OT XHMHYECKOH CTPYKTYpbI

Knace Ha3paHue xnacca MpencraButenu
] p-Jlaktambl IMenuumnanHe, uUedaTOCTOPH-
HBl M Ip.
H Makponnau DPUTPOMMLIMH, a3HUTPOMHUMH
H Ip.
I AMMHOTTTHKO3UIbI CTpenToMMLIMH, KaHAMWLIUH,
TeHTAMMLWH, aMMKALMH U Jp.
1A TerpauMKHHBI OKCHTETpaUMKNHH, AOKCHLIMK-
JIMH # Ap.
\Y% TMonunentuap ITonumMukcuupl, 6auMTPaLHH U
ap.
VI [Monuensl Hucratnn, amdorepuLnH B u
ap.
VII AH3aMHLWHBI PudaMnuumH 1 ap.
HononHurens- JleBOMHLIETHH, JIMHKOMMLHH,
HBI Kjace rpU3eodyIbBUH H Ip.

bonbliass yactb aHTUOMOTUKOB HWMEET INMPHPOAHOE MPOUCXOXIE-
HME, H UX OCHOBHBIM IMPOAYLIEHTOM SIBASIOTCS MHUKpPOObl. MuKpoop-
raHM3MBI, HAaXoMsACh B CBOEH eCTeCTBEHHOM cpele OoOMTaHHSI — B OC-
HOBHOM B IOYBE, NMPOM3BOMIAT AHTUOHOTHKM B KayecTBE CpEACTBA
GopbOBI 3a cyllecTBoBaHHE ¢ cebe MomoOHBIMMU.

B 3aBMCHMOCTH OT MCTOYHMKA NOJYYEHHS Pa3lTMYalOT LECTb IPYIII
aHTUOHOTHKOB:

® aHTHOHMOTHKM, MOJydeHHble M3 rpuboB, Hanpumep poma Penici-
llium (MeHHUMINKHBL, rpu3eodynbBuH), poma Cephalosporium (ue-
(anocnopuHel) U T. A.;

® aHTHOMOTUKHM, MOJIyYeHHbIE U3 AaKTHHOMMLIETOB; [pYINa BKIIOYAeT
okosio 80 % Bcex aHTMO6MOTHKOB. Cpeau aKTHHOMMIIETOB OCHOB-
HOe 3HA4Ye€HHE HMEIOT MpEACTABMTENM poaa Streptomyces, sIBJISA-
IOLLIMeCs TIPOMYLIEHTAMH CTPENTOMULIMHA, 3PUTPOMHLIMHA, JIEBO-
MHUUETHHA, HMUCTATHHA ¥ MHOTHMX JpPYTMX aHTHOHOTHKOB;

® aHTUOMOTHKHM, MpOAYLIEHTaMH KOTOPBIX SIBJISIIOTCS COOCTBEHHO Gak-
Tepuu. Yauie Bcero ¢ 3Toil 11e/MbI0 MCIOMB3YIOT MpeACTaBUTENEH
ponoe Bacillus u Pseudomonas. TIpumepamu aHTHGHOTHKOB HaH-
HOW TpyYIBI SIBASIOTCS MOJMMHMKCHHBI,

©® OauMTpalLMH;

® aHTUOMOTHKM XMBOTHOIO INpPOMCXOXIEHHS; U3 pPBIObEro Xupa mo-
JIYHAIOT SKTEPULIHI;

® aHTHOHMOTHKHM PacCTHUTEJILHOrO NMPOUCXOXIeHUs. K HMM MOXHO OT-
HECTH (PUTOHLMABI, KOTOpbIE BBUIENSIOT JIYK, YE€CHOK, ApYrue pa-
CcTeHMS. B 4McCTOM Buge OHM HE MOJYYeHBI, TAK KaK SIBISIOTCS
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4YpEe3BbIYAHHO HECTOMKUMU COEIUHEHUSIMU. AHTUMHUKPOOHBIM neii-
CTBUEM OO6JIaaloT MHOrME PACTCHMSI, HATIPUMED POMAllIKa, Ilaj-
deit, xaieHayna;

@ CHHTETUYECKUE AHTUOMOTHUKH.

7.1.2. Cnocobbl nonyyeHus aHmubuomuxoe

CyluecTBylOT TpM criocoba Iojy4yeHUs] aHTHOHMOTHKOB.

buonoruvyeckuit cuHTes. nd nonyueHUs aHTHOMOTHKOB
STUM CMOCOGOM MCIOJIB3YIOT BBHICOKOMPOAYKTUBHBIE IUTAMMBI MHK-
POOPraHU3MOB M CIIELHAIbHBIE ITUTATEIbHbIE CPENbl, HA KOTOPBIX HX
BbIpalIMBaIOT (CM. m1aBy 6). C 1oMoliipio GUOIOTHYECKOrO CUHTE3A T10-
JIy4yaloT, Harpumep, MEeHULIWUIKH.

XuMuueckuit cuHTtes. IMocne U3ydeHHS CTPYKTYPbl HEKOTO-
PbIX TMPUPOAHBIX AHTUOMOTUKOB CTAJI0O BO3MOXHBLIM HX TMOJyYeHHE
MyTeM XUMHYECKOro cuHTe3a. ONHUM M3 MEPBBIX [PeNnapaTos, MOJY-
YeHHBIX TaKUM METONOM, Obl1 JieBoMULIETHH. KpoMe Toro, ¢ romo-
LIbI0 3TOr0 METOAA CO3[AaHbl BCE CHHTETHYECKHE AHTUOUOTHUKH.

KOMOUHUpPOBAHHBIA METOX. DTOT METOH MpEACTABIAET CO-
60l coueTaHHe IBYX MNpEeabIAYLIMX: C NMOMOUIbI0 OHOJOrMYECcKOro
CHHTE3a MOJY4YaloT aHTUOHMOTHUK, BBIIECJSIIOT U3 HEro TaKk Ha3bIBac-
Moe sIpo (Hanpumep, 6-aMUHOIEHULIMJUIAHOBYIO KMCIOTY M3 IE€HH-
UMJUTHHA) M XMMHYECKUM MYTeM [H00aBASIIOT K HEMY pasIH4YHbIE
pamuKaIbl. AHTUOMOTHKH, MOJYYEHHBIE C IMOMOILBIO 3TOr0 METoxa,
Ha3bIBAIOTCS MOJIYCUHTETHYEeCKUMU . HarpuMep, NnonycUHTETH-
YECKMMM MEHULWUIMHAMU SIBISIOTCS OKCALMJUIMH, a3JIOLIWJUIMH.
LK1poKo HCIONB3YIOTCS MOJYCHHTETHYECKHE LedasioCOpUHEI, TeT-
PALMKIMHBL U Ap. JIOCTOMHCTBOM IMOJYCUHTETHYECKHX AHTUOWOTHKOB
SABISIETCA YYBCTBUTEJBHOCTh K HMUM YCTOMYMBBIX K NPUPOLHBIM aH-
THGUOTHKAM MHKpOOpraHu3MoB. KpoMe Toro, ato Haubosee 3KOHO-
MMUYECKU BBIFOOHBIM CrIoco6 MPOM3BOACTBA aHTUOMOTHKOB: U3 OAHO-
ro NMpUPOXHOTO aHTMGMOTHKA, CTOUMOCTD ITOJY4EHUSI KOTOPOIO OY€Hb
BBICOKA, MOXHO co3aaTh npumMepHo 100 mosycHHTeTHYECKHUX Mperna-
paToB C pa3sHbIMHU CBOMCTBaMHU.

7.1.3. Cnexmp u mexaHu3M delicmeusi aHmubuomukoe

ITo cnexkrtpy neidcTBUS aHTUOUOTUKHU AENAT Ha MATb [PYII B 3aBU-
CHMOCTU OT TOro, Ha Kakue MUKpPOOPTraHHU3MBI OHM OKa3bIBaIOT BO3-
neiticteue. KpoMe Toro, CyllecTBYIOT NMpPOTHBOOIYXOJeBble aHTHOHO-
THUKH, TPONYLEHTAMU KOTOPbIX TAKXKE ABRIAIOTCS aKTHHOMMLETHL. Kax-
nast U3 3TUX TPYNIT BKJIIOYAET NBE MOATPYITIBI: AHTUOMOTUKH ILUMPO-
KOro M y3KOro criekrpa NeNCTBUSL.

AHTHGaKTEpHalbHbIE AHTUOUOTHUKH COCTABIAIOT CAMYIO

108



MHOTOYHC/IEHHYIO Ipynny npenaparoB. [Ipeobnanaior B Heil aHTUOU-
OTHMKHU LIMPOKOIrO CHEKTpa AEHCTBHUSI, OKas3pIBaIOLIME BIUSHUE Ha
MpencTaBUTEIE BceX Tpex oTaenoB bGaktepuil. K aHTHOHOTHMKaM
LIMPOKOro CrEeKTpPa ACHCTBUS OTHOCSATCS AMWHOITIMKO3WABI, TETpa-
UMKIUHBL U AP. AHTUOUMOTUKU Y3KOro CIEKTpa AeicTBUA 3(PGHEeKTUB-
Hb! B OTHOWIEHWM He6oJbIIOro Kpyra OakTepuil, HanmpuUMep MOJHU-
MHUKCUHBI HEHCTBYIOT Ha [PaLlWIMKYTHbIE, BAHKOMMILIMH BIUSIET Ha
rPaMIIOIOKHUTEIbHbIE GAKTEPUH.

B oTnenbHbIe rpynmbl BBIIESIOT NMPOTHBOTYGEPKYIE3HbIE, MIPOTH-
BOJIEIPO3HBIE, NMPOTUBOCUDUIUTUUECKHE IpenapaThl.

MMpoTuBorpu6KOBBIE AaHTUGHOTHUKH BKIIOYAIOT 3HAYUTEID-
Ho MeHbLiee yucio npernaparoB. HIMpokUM crieKTpoM neHCTBHS 06-
Jlafaet, Hanpumep, amborepulMH B, 3¢ ¢eKTUBHBIN NMpU KaHAUIO-
3axX, 6/1acTOMUKO3aX, aclepruiesax; B TO Xe BPeMsl HUCTAaTUH, Heii-
cTBylowMii Ha rpubsl pona Candida, sBisiercd aHTUGMOTHKOM Y3KO-
ro criekTpa IeNCTBMS.

AHTUNPOTO30WHBIE U AHTUBUPYCHBIE AHTUOMOTUKMU Ha-
CUMTHIBAIOT HEOOJIBLIOE YMCIIO INpEnapaTos.

[IporuBoOMyXoneBbie AHTUOMOTUKU MPEINCTABIEHBI Mpenapa-
TamH, 06JIANAIOLIMMU LIUTOTOKCHYECKUM JeHCTBUEM. BONBUIMHCTBO U3
HUX MPUMEHSIOT MIPU MHOTUX BUJAX OIyXOJei, HanpyuMep MHUTOMM-
uuH C.

AHTHOaKTEpHaIbHOE JEHCTBME AHTUOMOTUKOB MOXET ObITh O aK -
TEPUUMUIAHBIM, T.€. BbI3BIBAOLIMM rubenbp OGakTepuil (Hampumep,
y NMEeHHLUWUIMHOB, lLedalocnopuHOB), © 6aKTepHOCTaTHYEC-
KUM — 3a1epXUBAIOIMM POCT U pa3BUTHe GaKTepuil (Hampumep, y
TETPALMKIUHOB, JleBoMulieTHHA). [IpH yBeaMuyeHUHU no3bl GakTepHo-
CcTaTHYeCKHe aHTHOUOTMKM MOTYT TaKXKe BbI3bIBaTh rubesib 6akTepuil.
AHAQJIOTMYHBIMH THIIAMU JEHCTBUS 001aJal0T MPOTUBOrPUOKOBLIE aH-
THUOMOTUKH: GYHTHUMUIHBIM WU (GYHTHOCTATUYECKHUM.

O6BIYHO MNMPH TSKEJBIX 3a00JeBAHUAX HA3HAYalOT 6aKTEpULIUAHBIE
U $YHTULUAHbIE aHTUOUOTHUKHU.

JeiicTBe aHTMOMOTHKOB Ha MUKPOOPraHU3MbI CBSI3aHO C UX CIIO-
cOBHOCTBIO MOAABNATh T€ MM MHBIE OMOXMMHUYECKHE pEakLUH, IMpo-
UcXoasipe B MUKpOOHOIf kneTKe. B 3aBUCMMOCTH OT MeXaHM3Ma Jei-
CTBUSl Pa3IUYalOT NSITh [PYNI aHTHOUOTHKOB:

A aHTMOMOTHMKM, Hapyllalouiie CHHTe3 KieToyHoi creHKH. K aroii
TpyIIie OTHOCSITCS, HanpuMep, B-nakTaMbl. [Ipenapatsl aToit rpyn-
Nbl XapaKTEpPU3YIOTCH caMoii BBICOKOW H3GUPATeSbHOCTBIO AEii-
CTBUA: OHM yOMBAIOT GakTepHH U HE OKAa3bIBAIOT BJIMSHUA Ha KIIET-
KU MMKPOOpraHM3Ma, TaK KakK IoCIeAHHE He MMEIOT TIJaBHOro
KOMIIOHEHTa KJIETOYHOH CTEHKM OaKTepuil — nenTUaorIuKaHa.
B cBA3M C 3TUM B-JIaKTaMHbIE AHTHOMOTHKM SIBJISAIOTCS HaHMeHee
TOKCUYHBIMMU I MaKpoopraHHW3Mma;

A aHTUOMOTMKHM, HapYyLIaOIIHEe MOJEKYJAAPHYIO OpraHu3a-
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LU0 U CUHTE3 KJIETOYHBIX MeMOpaH. [Ipumepamu monob-
HBIX TPENapaTtoB SIBJSIOTCS IMOJMMUKCHHEI, IMOJUEHDI;

A aHTHMOMOTHKM, Hapymialoliue CHHTe3 6Gesika; 370 Haubosee
MHOrOYMCJIEHHAasl rpyrmnia mnpenapatoB. IIpeacraBuTensiMu 3ToiA
CPYNIbl SBJIAIOTCS aMUHOIJIMKO3WIBI, TETPALMKIMHBI, MaKpOJU-
Ibl, JIEBOMULIETHH, BbI3bIBAIOLIME HapyuleHHe CHHTe3a Gejika Ha
Pa3HbIX YPOBHSIX;

A AaHTUOMOTUKUM — HUHTUOGUTOPHI CUHTE3a HYKJEHHOBBIX
kucjaor. Hanpumep, xuHononsl Hapywaior cuHTe3 JHK, pudam-
nuuMH — cuHte3 PHK;

A aHTUOMOTUKH, NMOJABIAIOIIME CHHTE3 NMYpUHOB U AMUHOKMCIIOT.
K »3Toit rpynne oTHocATcs, HanpuMep, CylTbpaHWIAMHUIbL.

7.1.4. MoboyHoe delicmeue aHmubuomukos

U3 mnonyyeHHBIX ThICIY AHTHOMOTHMKOB B KJIMHWYECKON NpakTHKe
HaxoaaT npuMeHeHHe numb 150—200 npenaparoB. O6BACHAETCST 3TO
TE€M, YTO MHOIME€ aHTHUOUOTUKH, 6ynydH 3¢¢eKTUBHBIMU AHTHMHK-
POGHBIMHU CpPENCTBAMH, OKa3bIBAIOT BHIPAXKEHHOE OTPULIATE]BHOE BO3-
IEHCTBUE HA OPraHU3M U JUIS JIeyeHUsS] OOJIbHBIX HE MOTYT OBITH HC-
MoJib30BaHbL. Jlaxe Te HECKOJBKO HECATKOB YMOTPeOISIeMBIX aHTHOM-
OTHMKOB, KaK W BC€ JIEKapCTBEHHBIE [lperapartbl, obJagalT nodou-
HbIM JIEiCTBHEM Ha OpPraHU3M.

Pa3MyaloT HECKONBKO [PYIIT OCAOXHEHUH aHTUOHOTHKOTEparum.

Tokcuyeckne peakium. TokcHyeckoe NeifCTBHE aHTHOMOTHKOB 3aBU-
CHUT OT CBOICTB IMpernapara, ero Xo3bl, Cllocoba BBEAEHUS, COCTOSI-
HUA GosbHoro. Cpeny OCHoXHEHMIA 3TOM TPYMIbI Ha MEPBOM MecTe
CTOMT IopaxeHue rneyeHU. [TonoOGHBIM AeHCTBHEM 06J1aaloT, HaIpH-
Mep, TeTPalMKIMHBIL. BTopoe MecTo 3aHMMAalOT aHTUOMOTMKU C He-
¢ppoTOKCHYECKUM HEHCTBHEM, HANpUMep aMHHOIIMKO3UIBL: IMOBpPEX-
IeHHe TNevYeHU U TMOYEeK CBSA3aHO C UX 0DOe3BpEXHUBaioUICii U BBLACIU-
TeJabHOU (PYHKUMAMU. AMUHOIIMKO3UIBI MOTYT TaKOKEe BbI3bIBATH HEO-
6paTUMoe IMopaXeHHe CIyXoBoro Heppa. JIEBOMHULIETHH MOXET Iopa-
KaTh OpraHbl KpOBETBOpPEHHs, OH X€ 00amaeT 3MOPHOTOKCHYECKUM
neiticrBueM. Uedanocriopunst 111 nmokoneHus HapymialoT cuHTe3 BHUTa-
muHa K, B pe3ynbraTe 4yero BO3MOXHBI KpoBoTeueHHs.. HaumeHee
TOKCHYEH U3 NMPUMEHSIEMBIX aHTHOMOTUKOB NMEHULIWUIMH, OXHAKO TP
ero JJIMTeJbHOM HCIOIb30BaHUH Bo3MoXHO mopaxenue 1THC.

Hns npenynpeXxneHUs: TOKCHYECKOro ACHCTBUSI aHTUOMOTHKOB He-
obxoguMoO BhIOMPATh Haubosee Oe3BpeqHBIE IS JAHHOro GOJIbHOro
npenapatbl (He Ha3HayaTh, Hanpumep, He(POTOKCHUYHBIE aHTHGHO-
THUKU OOJIBHOMY C MOpaXeHHeM Io4eK) W TMOCTOSIHHO CIEAUThL 33
COCTOSIHUEM OPraHOB, JUISi KOTOPbIX aHTWOMOTHK TOKCHYEH.

Huc6uosnl. TIpM McroNb30BaHUM AHTUOMOTHKOB LIMPOKOrO CIEK-
Tpa NEHCTBUSI Hapsily ¢ Bo3OymuTensiMu 3a0ojieBaHUs, IS YHUYTO-
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XEHHS KOTODbIX HX IMPUMEHSIOT, ITOrubaloT U HEKOTOphbIE NpencTa-
BUTEJM HOPMaJIbHON MHKpPOGIIOPB!, YYBCTBUTEJbHBIE K 3THM aHTHU-
ouotukaMm. OcBobGoxiaeTcs MECTO IJ aHTUOMOTHMKOPE3UCTEeHTHBIX
MHMKPOOPraHU3MOB, KOTOpbleé HAaYMHAIOT YCWIEHHO pPa3MHOXAaTbCs U
MOCYT CTaThb MPUYMHON BTOPUYHBIX SHIOT€HHBIX WHOEKUUH, Kak
6aKTepUabHBIX, TaK U rpubkoBeix. HanpuMep, y 6osbHoro crapu-
JIOKOKKOBOIt IMTHEBMOHUEH B pe3y/ibTaTe aHTUOMOTUKOTEpPArh MOXET
Pa3BUTbCA LMCTUT, BbI3BaHHBIN E. coli. TIposieieHneM nucbrosa Mo-
XKeT CTaTh TaKXe KaHAUIaMuKo3 (cM. riasy 14). IlomaBneHue aHTU-
6UOTHKAMH HOPMAJIBbHONA MHUKPOQIOPHI MPHUBOOUT K HApYIUEHHUIO ee
AHTaroHUCTHYECKOM 0 OTHOLUEHUIO K ITAaTOTeHHBIM MUKPOOpraHM3-
MaM (YHKIIMM W MOXET CrocoOCTBOBAaTh Pa3sBMUTHUIO pa3IMYHBIX 3a-
6oseBaHuii. HanpuMep, Mcnosib30BaHWEe aHTUOMOTUKOB, IOIABJISIO-
wux E. coli, nenaet opraHu3M 0oJjiee BOCIMPUUMYMBBIM K JH3EHTE-
pHUH, XoJiepe, APYTMM KHILIEYHBIM HHGeKLIUSIM.

IMpenynpenuth pa3sBUTHe AMCOMO3a HEBO3MOXHO, HO BIIOJIHE pe-
QIBHO CBECTH 10 MMHMMYyMa ero nocjieacTBusi. Bo-mepBbIx, 1Mo Bo3-
MOXHOCTH CJlelyeT UCITOJIb30BaTh aHTUOMOTUKM Y3KOrO CIEKTpa Heit-
CTBUSI, BO-BTOPbIX, MApaLIEJIbHO aHTHOaKTepUaJIbHBIM aHTHOUOTUKAM
Ha3HayaTb INMPOTUBOrpUOKOBBIE Npemnaparthl; B-TPETbUX, MJIS BOCCTa-
HOBJIEHUS] HOPMAIBHONH MHKPOQJIOpEl IPUMEHSATb 3YOHOTHKH (CM.
rnasy 9).

Heiictene Ha mMMyHHTeT. [IpHMeHeHHe aHTHOHOTHKOB MOXET BbI-
3BaTh ajljiepruyeckue peakL UM, BOSHUKHOBEHUE KOTOPBIX 3a-
BHCHUT OT CBOMCTB MNpernapaTta (Hauboyiee CUJIbHBIMH aJlJIepreHaMH siB-
JISIOTCA MEHULIWUIMH U HedaiocmopUHbl), cniocoba BBEAEHUS U HUH-
IVUBUIYAIBHOM YYBCTBUTEJBHOCTH 60JIbHOrO. AJLIEpru4eckie peakliuu
Habmonatoress B 10 % ciayyaeB. MoryT MOSIBUTBCS Chllb, 3YyI, Kpa-
nmuBHMLA U Ap. OYeHb pelKO BO3HUKAET TAaKOEe TSXKEJIOE OCJIOXHE-
HMe, KaK aHapUIaKTUYeCKUN wok (cM. rmasy 9). Jua npe-
RYNpeXIeHUd 3THX peakuui aHTUOMOTHMKM HeoOXOIMMO Ha3HayaTb
C yYeTOM WHIMBMAYaJbHON YyBCTBUTEJIBHOCTH GOJBHOro npu o64-
3aTeJIbHOM TIIATeJIbHOM HabJiogeHUH 3a OOJBHBIM IOCHE BBEIEHUA
aHTUOKOTUKOB. [IpH MOABIEHUH ALIEPrUYECKUX peakLud aHTHOHO-
THUK OTMEHSIIOT.

HmmynonenpeccusHoe neiicrsue. HarpuMep, J1eBOMULIETHH [MOAAB-
JIIeT aHTUTeJIoo6pa3oBaHKe, TETPALMKINH yrHetaer c¢parountos. B roc-
JIeMHWE oAbl MpU OMepauMsiX Mo Mepecagke OpraHoB U TKAHEH OYEeHb
LUMPOKO TNMPHUMEHSIOT LUMKIOCHOPHH, TIPENSTCTBYIOLUNA MX OTTOpXKe-
HUIO. DTOT Mpenapat ObUT MoJlydeH KakK MPOTHBOrPpUOKOBBIA aHTH-
6MOTHK, HO €ro UMMYHOIeNpecCUBHOe elicTBe Ha T-cUcTeMy 3Ha-
YUTEJIbHO IMPEB3OLIJIO €r0 aHTUMHUKpOOHBIE CBocTBa. MHOrMe aHTH-
6UOTHKHM OKa3biBalOT OTPULIATEIBHOE BIUSIHUE HA pa3jIMYHble 3BEHBs
MMMYHHOI1 CHUCTEMBI, YTO BBbI3bIBAET HEOOXONMMOCTb Ha3HayaTb HX
OYeHb OCTOPOXHO.

Kpome HenocpeacTBEHHOro mAeHCTBHSI HA MMMYHHYIO CUCTEMY, aH-
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TUOMOTHKHU TNpU (POPMMPOBAHUM HUMMYHHMTETA MOTYT SIBUTBCS TPH-
YUHON HENOCTATOYHOro AHTUIEHHOTO BO3NEHCTBHUS MHKDPOOPraHU3MOB:
B pe3y/lbTaTe NMPUMEHEHHUSI AHTUOMOTHMKOB MHUKPOOPraHM3Mbl MOrM-
0aioT npexme, 4eM YCIEBAIOT BBIMOJHHUTb CBOIO AHTUIEHHYIO (pyHK-
uMio. Beiencreue atoro He BbIpabGaTbIBA€TCS MOJMHOLIEHHBIA MMMy-
HUTET, 4YTO NPUBOLUT K rnepexony 3aGojieBaHUA B XPOHUYECKYIO
¢opMy, BO3ZHMKHOBEHHUIO peUHpeKUUH U peuunauBoB. ITonoGHbIH
apexT Habniomaerca npu ckapaaruHe, OpPIOLIHOM TH¢E U APYrux
3a60JI€eBaHUSAX.

I npodpUIakTHKH KaHHOTO OCJOXHEHHUA MOXHO HCHOJMb30BATh
MMMYHOAQHTHUOMOTUKOTEPANHUIO (CouyeTaHHOe NMPUMeHEHHE aHTUOHOTH-
K2 U COOTBETCTBYIOLIeH BakiMHbI). B pesyabrare meifcTBusa aHTMGHO-
THKa rorubator Bo3OynuTenu 3aboseBaHus, AeiicTBUe BAKLIMHBI TPU-
BOOUT K (POPMHUPOBAHUIO UMMYHMTETA.

HeiicTBue aHTHOMOTHKOB Ha MHKpoopramusmbl. ITomMuMo HeGiaro-
NMpUATHOro NMoOOYHOro BIMSHMSA HAa MakpoopraHu3Mm, aHTUOMOTUKHU
MOTYT BbISBIBATh HEXeJaTeJbHble IUIA 4YeJoBeKa M3MEHEHHs CaMMX
MHUKPOOPraHU3MOB.

Bo-nepBbiX, Y MUKPOOPraHH3MOB MOTYT M3MEHAThCA MOpdoJio-
ruyeckue, OHoxuMHUyeckre U Apyrue ceoiictBa. Hanpumep, ciencTsu-
eM aHTHUOHoTHKoTepanuu Moxer ObiTh obpazoBaHue L-¢dopM Gakre-
puit. MuUKpoopraHusMbl ¢ U3MEHEHHBIMM CBOMCTBAMMU TpPYIHO pac-
MO3HAaBaTh, W, CJIIENOBATENbHO, CIIOXHO IMOCTABUTh HUArHo3 OoJibHO-
MY, ¥ KOTOporo OoHM oOHapyXeHBI.

Bo-BrophIX, npM JiedyeHMH aHTUOMOTMKaMM y Oakrepuii ¢opmu-
pyerca npuobpereHHas aHTUOMOTUKOycTOHYUBOCTEL (pe-
3UCTEHTHOCTb). BpoxieHHast, Wi BHIOBAasl, YCTOWYUBOCTD IPUCYINA
GaxTepusiM OT poXAeHHMs U ofyciloBieHa TaKCOHOMUYECKUMU CBOM-
cTBaMu Buaa. HampuMep, MeHUMIWUIMH HE AEHCTBYeT Ha MHMKOILIA3-
MBI, TaK KaK Y HHUX HET MEeNTUROTIMKAHA — MMUIEHHU, Ha KOTOPYIO
3ToT aHTHOWOoTHMK BiaMser. Korma y mnonyjgsauud MHKpPOOPraHM3MOB
MOABJAIOTCH 0cO0M, KOTOpble YCTOHYMBEI K 6ojiee BBHICOKOH KOHILIEH-
Tpauud aHTMOMOTHKA, YEM OCTaJIbHBIE, TO TOBOPAT O (HOPMHUPOBA-
HUM TpHOOpeTeHHO ycTOHYMBOCTH. B HEKOTOpBIX Ciy4yasix cpeau
BakTepuii o0OpasyloTcss aHTHOMOTHKO3aBUCUMBbIE (DOPMBI.

AHTUOMOTHKOYCTOHYMBBIE OAaKTEpUU TMOSBIAIOTCS BHE 3aBUCHUMO-
CTH OT NMPUMEHEHHUS HAHHOTO aHTHUOMOTHKA; BO3MOXKHO CYUIECTBO-
BaHUEe aHTHOMOTHMKOpPE3UCTEHTHBIX ocobeil K TeM mperaparaM, Ko-
TopbIe elle He co3naHbl. Hcrionb3oBaHHe HOBOro aHTUOMOTUKA TpU-
BOIUT K TMOeIM aHTUOMOTUKOYYBCTBUTENBHBIX U PAaclpOCTPaHEHHUIO
aHTUOMOTHKOYCTOIYMBBIX OaKTepHid, T. €. RHTUOMOTUK MIpaeT poiib ce-
JlekTUBHOro ¢akropa. ObbiyHO yXe yepe3 1—3 roma mocne cosgaHus
U NPUMEHEHHUS HOBOTO IpenapaTa MosBISIOTCA YCTOMYMBbIE K HEMY
Gakrepun, a yepes 10—20 ser popmupyeTca NMoJMHasE PE3UCTEHTHOCTb.
Her HM omHoro aHTUOMOTHKA, K KOTOPOMY HE BO3HUKaIH ObI yc-
TOMYUBLIE (POPMBI.
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[MpobreMy npro6peTeHHON YCTOMYHBOCTH MOXHO PacCMaTpUBATh
C JIBYX CTOPOH: FeHeTHMYeCKOH U OMOXMMMYECKOA.

FeHeTHYecKHe acnmeKThl NPUOOpPETEHHOK YCTOHYMBO-
cTH . Bo3HKMKHOBeHHEe aHTHOMOTHKOPE3UCTEHTHOCTH MOXET GBbITh CBSI-
33HO C M3MEeHEeHWSIMM B cCaMOil OGaKTepHaJIbHOH XpoMOCOMe, BO3HH-
KalolUMMU B pe3yibTaTe MyTtaluid. Takoid BuUA YCTOWYMBOCTH Ha3bi-
BaeTCSI XpPOMOCOMHOM ycTOoHYUBoCThIO. OGBIYHO B pe3yibTa-
Te MyTallMHd y O6akTepuii BO3HHUKAeT PE3UCTEHTHOCTh K OJHOMY aH-
THOHOTHKY. [lepenaBaThbcsi XpOMOCOMHAsi YCTOMUMBOCTh MOXET IMpH
BCeX BMIAaX reHeTHUYECKOro obMeHa.

Kpome TOro, Bo3MOXHO (pOpMMpPOBaHWE BHEXPOMOCOMHOI
YyCTOHYMBOCTH, YTO HabIIOKAETCS 3HAYMTENbHO yaule. BHexpoMo-
COMHasi pe3MCTEeHTHOCTh CBsI3aHA ¢ HaTW4yueM R-mnasmupgbl — dak-
TOpa MHOXECTBEHHO JIEKAPCTBEHHOU pe3UCTeHTHOCTU. R-rasmuna
HeceT cpa3y HECKOJIbKO IeHOB, OTBETCTBEHHBIX 33 YCTOMYMBOCTb K
HECKOJIbLKMM aHTHOHOoTHKAaM. BakrepuabHasi KJIeTKA MOXET MMETb He-
CKOJIBKO pa3HbIX R-masmui, 4yto oGycloBnHBaeT BOZHUKHOBEHHE IO-
JIUPe3UCTEHTHBIX IUTAMMOB. R-Tta3Muabl MOFyT nepenaBaTbesl OT 6ak-
TepUM K OAKTEpHUH C NMOMOLIBIO KOHBIOraMU WIM TPAHCAYKLHH,
BO3MOXHAa M MeXBUHOBas lMepefaya BHEXPOMOCOMHOM yCTOWYMBOC-
TH. OnpeneeHHYIO poJib B BOSHUKHOBEHUM BHEXPOMOCOMHOM yCTOM-
YUBOCTU WIPAIOT TPAHCITO3OHHI.

Cy1LecTBYIOT TPU YCJIOBUS, MTPU KOTOPBIX aHTUOMOTUK MOXET OKa-
3aTh GAaKTepULUAHOE WM OaKTepUOCTATUYECKOE NEHCTBHE HAa MMK-
POOHYIO KIIETKY:

® JHTHOMOTHUK HOJXKEH MPOHMKHYTh B KJIETKY;

® aHTUOMOTUK HOJDKEH BCTYITMTh BO B3aMMOJEHCTBHUE C TakK Ha3bl-
BaeMOii MUIUIEHBIO, T. €. CTPYKTYpOH, KOTOpAasi BBIMOJHSAET BaX-
HYIO IJIS XH3HenesTeJIbHOCTU 6akTepuil ¢yHKLMIO (HarmpuMep,
6akTepuanbHoit pubocomoit, IHK u np.) U monaButh 3Ty QyHK-
LHHIO;

® aHTUOUOTUK JOJXKEH IMPU 3TOM COXPAHUTH CBOIO CTPYKTYPY.

Ec/ii OBHO U3 3TUX YC/IOBMii He BBINONHSETCS, DaKTepusi NMpHOG-
peTaeT YCTOMYUBOCTD.

IMpu nepenaye reHeTMYeCKoit MH(OpPMALMM KIeTKa MpHobGpeTaeT
reHbl, OTBETCTBEHHbIE 33 CUHTEe3 TeX WJIM WUHbIX (EPMEHTOB, B pe-
3yNbTaTe B KJIETKE MPOMCXOOUT U3MeHeHUe OOBIYHBIX 6GMoxUMUYec-
KHUX peakiMid WM HapylLAIOTCS YCJIOBUS, HEoOXoquMble Ul AEHCTBUA
aHTUOMOTHKA.

BbroxuMHuyeckue MeXaHU3Mbl NMPUOOPETEeHHON ycToOM-
YUBOCTH. Bo-NnepBbIX, MOXET U3MEHSATbCSI MPOHULIAEMOCTb KJIETOY-
HbIX MeMOpaH [uis aHTMO6MOTHKa, KaK 3To HabionaeTcs, HanpuMep,
NpY BO3HMKHOBEHWM PE3MCTEHTHOCTH 6aKTepUi K TeTpauMKIMHY. Bo-
BTOPBIX, IMPOUCXONSAT WU3MEHEHUS! MUUIEHHU. Tak, ycTONYUBOCTH K
CTPENTOMHULIMHY BO3HMKAET BCJIEACTBUE W3MEHEHWs1 pUOOCOMATbHO-
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ro 6ejka, K KOTOPOMY OOBIYHO IPUCOEAUHSIETCS CTpPENTOMMIIMH. B
TOM WU IpYroM ciiyyae (OpMUpPOBAHHE PE3UCTEHTHOCTH CBSI3AHO C
nepenayeil MapkepoB, HaXONSIUMXCSI B 6AKTEPUABHONH XpOMOCOME.

OnHaKko OCHOBHOH OMOXMMHYECKMI MEXAHM3M BO3HMKHOBEHUS
AHTUOMOTUKOPE3UCTEHTHOCTU — MoOsiBIeHHE (PEepMEHTOB, IpeBpalla-
IOUMX AKTUBHYIO popMy aHTUOMOTHKA B HEaKTUBHyIO. B pesynsrare
UX IEHCTBUSA MOXET IMPOMCXOOUTh, Hanpumep, docdopuinpoBaHue
CTpENTOMMLIMHA MJIM allETUJIMPOBAaHHUE JieBoMHLIETHHA. Ho camylo
BaXHYIO poOJIb B IpoLecce obpa3oBaHUsI YCTOMYMBOCTH UrpaloT Iern-
THRA3bI — (bepMEHTBI, BBI3BIBAIOIIIME THAPOIU3 AHTUOHOTHKOB. K HUM
OTHOCSITCSI, HampuMep, [-JaKTaMa3bl, KOTOPbI€ pPa3pylUalOT f3-JaK-
taMHoe KoJiblo. Tak, no 98 % craduiioKOKKOB 06pa3yiOT OXHY M3
B-1aKTamMa3 — MEHULWUIMHA3y U [O03TOMY 00JaJaloT YCTOMYMBOC-
TBIO K NEeHUUWUIMHY. OOpa3oBaHMEe 3THUX (PEPMEHTOB CBSI3aHO C
R-nmnazMunaMu M TpaHCIO30HAMM.

ITpo6nremMa  aHTMOMOTMKOYCTOMYMBOCTH, OCOOEHHO Mpobiaema
R-mnasmun, ypesseiaiiHo BaxHa. Ee peuieHue GyneT ornpeaensrb Bo3-
MOXHOCTb MCIOJIb30BAHWSI AHTUOUOTHKOB B OyIylIEM.

MpenynpenuTs pa3sBUTHE AHTHOMOTHKOPE3UCTEHTHOCTU HEJIb3sl, Of-
HAKO HEOoOXONMMO MNMpUAEPXUBATHCS HEKOTOPBIX NMPAaBHJI, YTOObI 3Ty
npo6iieMy He yCyryoisiTb: INPUMEHSITb AHTUOMOTHUKHU CTpOro Io Io-
KAa3aHMUSIM; OCTOPOXHO MCMOJBb30BaTh UX C NMpodMIaKTHYECKOH Le-
Jblo; yepe3 10—15 ngHell aHTMOMOTHUKOTEPAIIMM C YYETOM TOro, 4TO
y MUKPOOPraHHW3MOB OGBIYHO CYILECTBYET IEPEKPECTHASl YCTOHYMBOCTD
K aHTUOMOTUKAM OJHOM IpYINIbl, MPOU3BOAUTb CMEHY AHTUOUOTHKA
ONHOI rpymnrsl HA AHTUOWOTHUK APYroi rpyNIbl; MO BO3MOXHOCTH
UCIOJIB30BaTb AHTHOMOTUKHU Y3KOro CHEKTpa HEWCTBHUS; 4Yepe3 olipe-
IneJleHHOe BpeMsl NMPOM3BOAUTh CMEHY aHTUOMOTHKA HE TOJNBKO B
OTHENIEHUH, 6GOJIbHUIIE, HO U pPErHOHe; OrpaHUYEHHO IPUMEHSATH
AHTUOUOTUKM B BETEPUHAPHM.

B ToM cnyuae, ecnu 6akTepUM BbIpaGATHIBAIOT -JaKTaMaly, MOXHO
YCTPaHUTD ee JeicTBUE, IPUMEHSISE UHTUOUTODBI B-JIAKTaMa3 — CYJib-
0akTaM, Ta300aKTaM, KJI4BYJaHOBYIO KHCJIOTY.

Euie onHUM OTpHLATENbHBIM 3¢h¢deKTOM AHTUOMOTHKOTEPAITHU SIB-
JSIETCSI MHAKTHBALMA NPYIMX JIeKapcTBeHHbIX mpemapatos. Hanpumep,
3PUTPOMULIMH CTHUMYJHUPYET BHIPAGOTKY (EPMEHTOB MEYEHH, KOTO-
pble paspymnialoT MHOTMe JIEKApCTBA.

7.1.5. lMpuHyune! payuoHansHOU aHMubuomukomepanuu

Mukpo6uooruyeckud MPpUHLUMUI. AHTUOUOTUKU cClelyer
NMPUMEHSATh TOJNLKO MO IMOKA3aHUSAM, Koraa 3abosieBaHME BBI3BAHO
MHUKPOOPraHM3MaMH, B OTHOILUEHUM KOTOPBIX CYLLECTBYIOT 3(PQEKTHB-
Hble nipenapartel. JIns ux rog6opa HeoOXoOUMO N0 HA3HAYEHUSA
JIeHeHUs B34Thb y 60JBHOro Martepuasi M UCCIeIOBaHHs, BbUAC-
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JIUTh YUCTYIO KYIBTYPY BO3OYAUTENS U ONPEAESUTh €ro YyBCTBUTEb-
HOCTb K aHTUOMOTHUKAM.

YyBCTBUTENBHOCTh K AHTHOMOTMKAM, WJIM aHTUOMOTHKOrpamMmy,
ONPEESISIIOT C MOMOLLBIO METONOB pa3BeneHus: U AUPPY3UH (K HUM
OTHOCHUTCA MeTo 6yMaXXHBIX TUCKOB). MeToapl pa3BeeHUs SIBISIOT-
cs 6oJlee YYBCTBUTEJbHBIMU: C MX MOMOILBIO BBIACHSIIOT, KAKOW aH-
TUOMOTHUK 3h(eKTHBEH 10 OTHOLIEHUIO K AaHHOMY MHUKpPOOPIraHM3-
MY, U OMPERENSIOT €ro HeoGXOOMMOE KOJIMYECTBO — MHHMMAIBHYIO
nonasnswliyio KoHUeHTpauuio (MIIK).

Qapmakosordueckuit npuHUUN. [Ipu Ha3HAYEHUU AHTU-
O6MOTHKA HEOGXOAMMO OMpEAENUTh MPaBWIbHYIO HO3UPOBKY Mpenapa-
Ta, Heobxoaumble MHTEPBAJbl MEXJY BBEIEHHEM JIEKAPCTBEHHOIO
CPEACTBa, IMPOXOJIXHUTENbHOCTh AHTHOMOTHKOTEPAITMM, METOABI BBE-
nexus. Crnenyet 3HaTh (apMakKOKMHETHKY IIperapara, BO3MOXHOCTH
COYETAHUS Pa3TUYHBIX JIEKAPCTBEHHBIX CpPEACTB.

Kak npaswio, neyeHne WHGEKLMOHHBIX Gose3Hel NTpOU3BOAMUTCS
C MOMOLUBIO ONHOro aHTUOUOTHKA (MOHOaHTUOMOTHKOTEepanus). Ipu
3a60/1€BAHUAX C JIMTEJIBHBIM TeyeHHeM (ITOJOCTPhIi CENMTUYECKHUIt 3H-
IOKAapOUT, TyOepKyne3 W Ip.) IS NpenyrpexaeHus ¢GopMUpOBaHUS
aHTUOUOTHKOPE3IUCTEHTHOCTH MMPUMEHSIIOT KOMOWHUPOBAHHYIO aHTH-
OUOTUKOTEpAIHIO.

Knunuyeckuit npuHuun. IIpu Ha3sHaYeHUH aHTHOMOTUKOB
YYUTHIBAIOT 0Olllee COCTOSSTHUE OONBHBIX, BO3pAacT, IMOJI, COCTOSHHE
MMMYHHOI CHMCTEMBI, COMNYTCTBYIOLIWE 3a0oJieBaHUsA, HAIHUYHe Oepe-
MEHHOCTH.

OnupeMuonoruyeckuit npuHuun. Ilpu nogbope aHTUOU-
OTHKa Heob6XoauMMO 3HaTh, K KAKUM AHTMOMOTHKAM YCTOMYMBBI MHK-
pOOpraHusMbl B cpelie, okpyxalouieid 6osbHoro (otaefeHue, 6ONb-
HHULA, reorpaduyeckuii peroH). PacrpocTpaHeHHOCTb YCTONYHBOC-
TH K AaHHOMY aHTHMOMOTUKY HE OCTaeTcsl IMOCTOSIHHOM, a U3MEHSET-
¢l B 3aBUCHMMOCTM OT TOro, HackoJIbKO ILIMPOKO UCIIONb3yeTcsl aH-
THOHOTHK.

@®apMauesTuueckuid npuHuun. HeobxoguMo y4yHTbIBaTh
CPOK TOXHOCTH W YCJIOBMSI XpaHeHMs TperapaTta, TaKk Kak MpH €ro
IUTUTEIBHOM U HENpPaBUJIBHOM XpPaHEHWU 0OpasyloTcsi TOKCHMYHBIE
MPOAYKTHl Jerpanaliu.



Fmasea 8

YYEHUE OB UHOEKLIUA

8.1. Xapakrepuctuka uHtheKLUMOHHOTO npouecca

ITox HazBaHueM «MH(EKIUHUsA> ITOAPA3yMEBAIOT NTPOHUKHOBEHUE MUK-
poopraHu3Ma B MaKpoOPraHHU3M M €ro pa3sMHOXEHWe B HeM, B pe-
3yJIbTATE 4E€Tro BO3HUKACT WHQEKLHWOHHBIA Mpolecc, KOTOPhIA B 3a-
BUCUMOCTHU OT CBOMCTB BO3OymuTesisi U POpPMBI €ro B3aUMONECHCTBUSA
C MaKpOOPraHU3MOM MOXET UMETb pa3lIu4HbIe IPOSBIEHUS: OT bec-
CUMIITOMHOTO HOCHUTEJIBCTBA N0 TSLKeJeHiuX ¢opM HHEPEKLMOHHO-
ro 3abojieBaHUsl ¢ JeTANbHBIM UcXonoM. HauGosiee BbIpaxeHHas
dopMa MHGPEKUHMOHHOIO MNpoliecca HAa3bIBaeTCd UHGPEKLUOHHOIM
00JIE3H IO, IS KOTOPOil XapaKTepHO HAIW4KME OMNMpEREEHHOro BO3-
Oynuresisi, UHKyOAIMOHHOro repuona, crelMpUIHbIX A JaHHOH 60o-
JIE3HU CUMIITOMOB W UMMYHHOro orpera. HaspaHue GoJjie3HH OOBIU-
HO BKJIIOYaeT Ha3BaHue BO30Gynurens (BWA, POX WIM ceMeicTBO) ¢
nobasneHuem cyddukcoB -03, -e3 wiu -a3. Hanmpumep, caibMoHe-
Jla — CaJIbMOHEJIe3, pUKKETCUSI — PUKKETCHO3, aMeba — ameOMas.

B pesynabrare MHQEKLUMH, T.e. TPOHUKHOBEHUS MATOTEHHOIO MHK-
pOOpraHu3Ma B MaKpOOpPraHW3M, Pa3MHOXEHHSI B HEM, BBICBOGOXK-
OeHUsT NpoayKToB MeTtabonusMa (¢pepMeHTHI, TOKCMHBI) U JeicTBUS
UX HA MAaKpPOOPraHW3M HApYLIAIOTCSI HOPMAJIbHbIE (PU3UOIOrHYECKUE
MpOLIECCHI, NMTOCTOSTHCTBO BHYTpPeHHEH cpennl (roMeocras). Makpoop-
raHu3M, MODWIM3ysl NpPUCYLLIME eMy Hecrnenuduueckue U crelugpu-
YecKe MeXaHW3MbI 3aILUMThI, CTPEMUTCS YMEHBIIMTh WJIH MOJHOC-
ThIO JIMKBUIUPOBATH ITATOrEHHYIO HESTEIbHOCTb BO3OYTUTESISI, BOCCTA-
HOBHTb HApylUEeHHbI roMeocra3d. B Go/bLIMHCTBE Cly4yaeB BOCCTAHOB-
JIeHHE roMeocTa3a COINpPOBOXAAETCS NMpUOOpPEeTEeHUEM OPraHW3IMOM
HOBOIO KayecrBa — WMMYHUTETA.

Bo36yaurensMu HMHGEKUUOHHBIX GoJie3HEH SBISIOTCS BHUPYCHI,
MPUOHBI, GakTepuu, rpubbl, npocreiiuue, reabMUHTE. Bce oHu sB-
JISIOTCS mapa3uraMu. I1apa3uTuisM — ¢opMa OTHOLIEHUH Mexny
IByMSI OpraHu3MaM¥ pa3HbIX BUIOB, U3 KOTOPBIX ONWH, HA3bIBAEMBIA
Napa3suToM, MCHOJIb3yeT NPYroro, MMeHYEMOro XO3SMHOM, KaK McC-
TOYHUK TMUTAHUS U MECTO MOCTOSIHHOrO WJIM BpeMeHHOro oGuTaHus.
CBOJCTBO NMapa3uTH3Ma Fe¢HETUYECKH 3aKperieHO 3a BUIOM U mepe-
naercsa mo HacienctBy. K mapasuramM oTHocATCsI BCe BO3GYIUTENH
UHGEKLUMOHHBIX (M3 MHPA PACTEHUI) U MHBA3MOHHBIX (U3 MHUpa XH-
BOTHBIX) OoJie3Heil 4YejoBeKa.

ITaroreHHble (60J€3HETBOPHBIE) MUKPOOPIraHU3MBI ITPOU3OLLIH,
Mo-BUAMMOMY, OT CarpodUTOB, NMPUCITIOCOBUBILUXCST B IPOLIECCE 3BO-
JIIOUWMH K NAapasUTU4eCKOMY TUIY MUTAHUSA B PA3IUYHBIX TKAHAX W
opraHax >XMBOTHOro opraHusma. [latoreHHOCTb — BUHOBOIi NPH-
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3HaK, TNepeaalolMiicss 110 HACIEACTBY, 3aKPEIUIEHHBIH B reHOME MHK-
poOOpraHM3Ma, B IPOLECCE 3BOJIOLMM Mapa3uTa, T. €. 3TO TeHOTHITH-
YeCKHiA NMPU3HAK, OTPaXalOWHi MOTEeHUHATBHYIO BO3MOXHOCTb MHK-
POOpraHu3Ma IMPOHUKATh B MaKpoopraHusM (MHGEeKTUBHOCTB) U pas-
MHOXaThcsl B HeM (MHBa3HOHHOCTb), BBI3BIBATH KOMIUIEKC MMAaTOJO-
TMYECKUX MPOLIECCOB, BO3HHMKAIOLIMX IpU 3aboneBaHul. PeHoTHnn-
YeCKUM TMPH3HAKOM MAaTOreHHOTO MHKPOOpPraHW3Ma SIBJSETCS €ro
BUDPYJIEHTHOCTbH, T.€. CBOMCTBO LITaMMa, KOTOpOE IpOSIBISETCS
B oMNpeleNeHHbIX YCAoBUAX (rMpH M3MEHYHMBOCTH MHKPOOPTaHMU3MOB,
W3MeHEHHH BOCIIpHMMYMBOCTH MaKpoopraHusma 4 T.n.). BupyseHt-
HOCTh MOXHO MOBBILIATh, MOHMUXATh, M3MEPATh, T.€. OHA SIBISETCSA
Mepoii natoreHHocTH. KosnMyecTBeHHBIE ITOKA3aTeTH BUPYJEHTHOCTH
MOryT ObITh BbipaxeHbl B DLM (MHHMMaNbHast JieTalbHas 103a),
DL, (mo3a, sei3biBalonasi ruGenb 50 % sKcrepUMEHTANBHBIX XHBOT-
HbIX). [IpH 3TOM YYHUTBHIBAIOT BUA XHUBOTHBIX, ITOJI, Maccy TeJa, CIo-
co6 3apaxeHHs, CPOK rubei.

OpraHusM 4YeJjioBeKa WM XMBOTHOIMO, HaXOMALUMICSA B COCTOSIHUM
UHGEKIWH, Ha3bIBalOT MHOULUMPOBAHHBIM, a MPEIMEThl OKpYXalo-
e cpelbi, Ha KOTOpHIE ITOMNAJM BO3OYIMTENH, Ha3bIBAlOT 3arpsi3-
HEHHBMH, WIM KOHTAMHHHUPOBAHHBIMH.

Ins vHoekuMoHHoro 3abojieBaHUS XapakKTepHbI OIpene/eHHbIE
CTalud Pa3BUTHSA;

A YHKYOALIMOHHBIHA INMepuon — BpeMs, KOTOPOE IMPOXOMUT C MO-
MEHTA 3apaXeHUs N0 Hayana KIMHUYECKUX MpPOSBIEHUI GOJNE3HMU.
B 3aBUCHMMOCTU OT CBOICTB BO3DyOMTENsI, AUMMYHHOIO CTAaTyca Mak-
pOOpraH13Ma, XapakTepa B3aMMOOTHOLUEHMH MeEXAy MakKpo- U
MMKpPOOPTaHHW3MOM HWHKYOALMOHHBIH TepUol MOXET KojebaThcs
OT HECKOJIbKMX 4YacoB IO HECKOJbKMX MeECSLEB U Haxe JeT,

A MpoIpoMaJibHBI MEPHOA — BpEMS IMOSBIEHHS ITEPBBIX KIHMHU-
YeCKMX CHMIITOMOB OGLIEro Xapakrepa, HecrneLMdbHYecKUX st
naHHoro 3abojieBaHMs, HarpuMep ciaabocTb, ObICTpast yTOMIIsie-
MOCTb, OTCYTCTBUE alIeTura 4 T. I.;

A mepuol OCTphIX NposiBNeHUN 3aboeBaHUsA — pasrap
601e3HK1. B 3TO BpeMa NposBAAIOTCS TUNMUYHbIE M JaHHOTO 3a-
6oJieBaHUSA CHMIITOMBI: TeMIepaTypHasi KpHBasi, BBICHINIAHUS,
MeCTHBbIe MOpPaXeHUS M T. IL.;

A nMepvol pPeKOHBajecUeHLUHU — IEPUOI YracaHUs U MCYE3-
HOBEHUSI TUITUYHBIX CUMITTOMOB U KJIIMHUYECKOTO BBI3IOPOBJIEHUS.

He Bcerna KaMHMYecKoe BBI3AOPOBJIEHHE COIPOBOXIAETCSA OCBO-
6oXneHeM MakpoopraHM3Ma ot MHKpoopraHusMoB. MHorna Ha ¢oHe
MOJIHOIO KJIMHHMYECKOrO BBI3NOPOBIEHUS MPAKTHUYECKU 3MOPOBBIA Ye-
JIOBEK TMPOJOJIXAET BBIAENATH B OKPYXAIOLLyIO cpely MaToreHHble
MUKDPOOPraHU3Mbl, T.e. HaGJIIONaeTCI OCTPOE HOCHUTENhCTBO,
MHOIZa Nepexonsiliee B XpOHHMYEecKoe HOCHTENbCTBO (MpH
OpIOLLHOM THU(de — MOXU3HEHHOE).
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3apa3HocTb HHpeKuHoHHO# GoJe3HHM — CBOWMCTBO MNepenaBaTh
BO30ynUTENsl OT UH(UIIMPOBAHHOIO K 3[I0POBOMY BOCIIPHHMYUBOMY
opraHusmy. UHbek1MoHHbIe GOe3HH XapaKTepU3yIOTCS BOCITIPOM3BOL-
cTBoM (pasMHOXEHHEM) 3apasHoro Hayaja, cloco6Horo BbHI3BAThH
UHGEKIUIO Y BOCIIPUMMYHBOTO OPraHHU3Ma.

HHpexunonHble 3a6ojieBaHUA IIMPOKO PACIPOCTPAHEHBI Cpeau
HacesnieHUs1. [To MaccoBoCTH OHM 3aHMMAIOT TPETHE MECTO MMOCHIE Cep-
IEYHO-COCYAUCTBIX U OHKoJlorHuecKux GosesHeit. MHdexkioHHbIe Go-
JIe3HU OTPULIATENIbHO BAMSIIOT HA 3MOPOBbE JIIOXEH M HAHOCAT 3Ha-
YUTEbHBIH 9KOHOMHYecKMii yiiep6. CylecTBYIOT KpU3HCHbIE MH(pEK-
LUOHHbIE Oone3nu (Hampumep, BUU-undekuus), kotopbie B cuiy
CBOEi BBICOKOI1 3MUAEMUYHOCTU U JIETAILHOCTH YIPOXAIOT BCEMY 4e-
JIOBEYECTBY.

HHpekuroHHble GONE3HH pa3IMYAIOT MO CTEMEHHU pachnpoc-
TPAHEHHOCTH CpeOu HacelleHUs; YCJIOBHO MX MOXHO pa3IejuTh
Ha MATb TPYMI:

® uMelouMe Haubosbllyio pacrpocTpaHeHHocTh (Gonee 1000 cuy-
yaes Ha 100 000 Hacemenus) — rpummn, OPBHY;

® mKpoko pacnpocrpaHeHHble (Gosee 100 cnyyaes Ha 100 000 Ha-
CeJIEeHUSI) — BHUPYCHBIl renaTuT A, IUWreiuie3bl, ocTpble KHIEeY-
Hble 3a00JieBAaHUsI HEYCTAHOBJIEHHOW 3THOJIOTMM, CKapJaTdHHa,
KpacHyxa, BeTpsiHasl ocCra, 3MUAEMHYECKHIl MapoTHT;

® yacro Berpevaoinuecs (10—100 ciayyaes Ha 100 000 HaceneHust) —
caibMoHeJu1e3bl 6e3 OpioliHoro THga, racTpo3HTEPOKOJIUTHL YyC-
TaHOBJIECHHOIN 3THOJIOTMH, BUPYCHBI rematut B, KOKIOII, KOpb,

® cpaBHUTEJbHO MajiopacnpocTtpaHeHHble (1—10 ciayqaes Ha 100 000
HaceJleHHs) — OplolHoi TH¢, mapatudbl, MepCUHHHO3bI, Opy-
LeJiIes, MEHMHIOKOKKoBasl HHGpeKUMs, KiellieBoi 3HIedaur, re-
MopparM4yeckue JIMXOpaaKu;

® penko BcTpeyaioliuecs: (MeHee 1 cayyast Ha 100 000 HaceneHus) —
[MOJIMIOMUENIUT, JIEMTOCIUPO3, TUdTEpUs, TYISIpeMUs, PUKKETCHO-
3bl, MaJasApHsi, CHOMpcKasi f3Ba, CTOJNOHsIK, GelleHCTBo.

BosHukHoBeHMEe UHPEKIIHOHHOTO 3a60jIeBaHUST 3aBUCHUT OT MHO-
rux ¢(akTopoB: MATOreHHOCTH M BUPYJIEHTHOCTH MHKpPOOPTraHU3Ma,
ero Jo3bl, croco6a M IMyTH MPOHUKHOBEHHUSI, COCTOSIHUSI MaKpoop-
raHu3ama. PakTopbl BUPYJEHTHOCTH ONpPERESIOT CIOCOOGHOCTh MMK-
pPOOPraHU3MOB TMPHUKPEIUIAThCS (aZcopOUpoBaThCca) Ha KieTkax (an-
re3usi), pa3MHOXaThCsl Ha HX MMOBEPXHOCTH (KOJOHM3ALHUS), IMPOHH-
KaThb B KJIeTKH (TeHeTpalus), MPOTUBOCTOSTh (haKTOpaM HecIeLH-
¢uyeckoil pe3UCTeHTHOCTH U UMMYHHO# 3aILMTHI OpraHu3Ma (arpec-
cus). HauanbHoit cragueit mHQeKIMOHHOrO MpoLiecca ABISETCS MPo-
HUKHOBEHHE MHUKPOOPraHM3MOB BO BHYTPEHHIO Cpeay opraHM3Ma
MyTeM MpPeodo/IeHUs UMU MexaHU4YeckKMX GapbepoB (KoXa, CIU3MC-
Thle 000JIOYKU, GakTepHIUMAHBIE M OakTepHOCTaTHYECKHE BelllecTBa
KOXH, IHUIIEBAPUTEJIBHOIO TpaKTa — ¢(epMEHTHI, COJISIHAsE KUCIOoTa
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xenyaka M 1.1.). IIpu 3ToM MHMKpoopraHU3Mbl MOTYT IPOHHUKATh Ye-
pe3 KOXy U CJIM3UCTble OOOJOYKHU, PECHUPATOPHBIN, XeJydouHO-
KMIIEYHBI TPaKT, MOYENOJIOBYIO CHUCTEMY U T.I.

CnenyioniuMu cTagdsiMU SIBASIIOTCA aAre3usi M KOJOHHU3a-
LU, CBA3aHHbIE C MPHUKPEIUICHUEM MHUKPOOPraHW3MOB HA YYyBCTBH-
TEJIbHbIE KJIETKU C MOCIEAYIOLIMM pa3MHOXEHHEM BO30OYIUTENss Ha
MOBEPXHOCTH 3THUX KIETOK. MexXaHu3M aare3ud OCHOBaH WM Ha
du3MKo-XxUMHYECKOM B3aHMOAEHCTBUM MeXNy KJIETKAMH BO30yIUTe-
JI1 U MakpoopraHusMma (BaH-Aep-BaaJibCOBbI CHJIbI), WJIM Ha CrelM-
uyeckoM BlaMMoONEHCTBMM C anresMHaMH — XUMMWYECKHUMH TpyIi-
MUPOBKaMH, pacloIOXEHHBIMU Ha MOBEPXHOCTH MUKPOOGHBIX KJIETOK,
COOTBETCTBYIOIIMX PELENTOPaM KIIETOK XO3sIMHA. Y KaXIOoro BMIA M
Jaxe IITaMMa MHMKpOOpraHM3Ma HMMEIOTCS CBOM aare3dHbl, obJaja-
I0lIMe YHUKAJIbHBIMH CTPYKTYpaMH, YTo obecreyuBaeT BhICOKYIO CIie-
UUbUYHOCTh B3aUMONEHCTBUS GAKTEpUANbHONW KIETKH C KIETKOM
xo3siuHa. C 3THM CBSI3aHa TPOITHOCThL GaKTepHii, T.e. H3BUPATENILHOCTD
CBSI3bIBAHUSI MMKPOOPTAHU3MOB C TEMH HMJIM MHBIMU KJIETKAMH Opra-
HU3MA, HalpUMeEp CPOACTBO K SIUTEJIUIO PECMUPATOPHOTO TPAKTA,
KHUIIEYHOMY 3IMTEJIMIO, HEPBHBIM KJIETKAM MU T.A.

Anre3auHbsl MHorux Gakrepuit otmena Gracillicutes cBsizaHbl C
buMbpusmu, y 6aktepuil otaesna Firmicutes agre3amHbl B OCHOBHOM
MpeICTABSIIOT coboi GeKU U JMIoTeitXoeBble KUCIOThl KIeTOYHOMI
CTEHKH.

Bce BUpychl, a TaKXe HeKOTOpble BHIbl MAaTOrEHHBbIX GakTepuii
MOryT MEHETPUPOBATH (MPOHUKATH) BHYTPb KJIETOK MaKpoopra-
HU3MA. B snurenuaibHble KIeTKU MPOHUKAIOT 1UWrelJIbl, HEKOTopbie
cepoBaphl 3LUEpUXHI, TIe OHM, PAa3MHOXAsICh, Pa3pyLIAIOT KIETKU
¢ o6pa3oBaHHEM 3PO3UI CIU3UCTOI 06oJloukn KulieyHuKa. IIpouecc
MPOHUKHOBEHUS BUpyca B KJIETKU — MHOTO3TAITHbIH CJIOXHBIA MMpo-
uecc (cM. masy 3).

B3aumMoneiicTBUE MUKpO- U MAKpPOOPraHM3Ma MOXET NPHUBECTH K
MoJaRIeHHIO Hecreuuduyeckux $HakTopoB 3alLUUTHL. ATpeccHus ocCy-
LIIECTBJSIETCS. 34 CYET CTPYKTyp OaKTepHaibHON KIETKH: Karcylbl,
KIE€TOYHOM CTEHKHM, JIMITONOJMCAXapUIOB TPAMOTPULIATENIbHBIX Gak-
TepUit, KoTopble MOLABJSIOT MUTPALIMIO JIEHKOLIMTOB, MPEMNSTCTBYIOT
darouutosy. s nomasieHHss UMMYHUTETa MaToreHHble MUKpoopra-
HU3MBI MPOOYLHMPYIOT (pepMeHTBI: MPoTeasbl, pas3pyllalolliie UMMY-
HorIoOY/IMHBI; Koaryjiasy, CBepTHIBAIOILYIO IIa3My KpoBH; puUOpHU-
HOJIM3UH, PAaCTBOPSIOLIME cryctku ¢ubOpUHA; JEMTHHA3y, pacTBo-
pAOLLYIO JIEUUTHH B 060JI0YKaxX KJIETOK 4YeJIOBEKa.

OnHUM U3 MOWIHBIX (PaKTOPOB ArpeccH SIBJISIIOTCI TOKCHUHBI,
Urpaioliye OCHOBHYIO poJib B MaTtoreHe3e MHPeKIMOHHOro MpoLec-
ca. bakrepuaibHble TOKCHHBI MOTYT GbITh CEKPETHPYEMBIMH (3K30-
TOKCHH) M HECeKpeTHpyeMbIMH (3HIOTOKCHH).

ITo MexaHM3My AEHCTBMA 3K3O0TOKCHHBI [EJATCS Ha YeThIpe
THIA.
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A JIUTOTOKCHHBI OGNOKHPYIOT CHHTe3 Gesika Ha CYyOKIETOYHOM
yposHe. Hamnpumep, nudrepuitHblif TMCTOTOKCHH IMOJIHOCTBIO YI-
HetaeT neiictBue ¢epmenta TpaHchepassl II, orBeTcTBeHHON 3a
3NIoHrauu©o (YIUIMHEHHE) IMOJUITENTHAHON Lienu Ha pubBocoMe.

A MeMOpPaHOTOKCHHBI MOBBILAIT MPOHULAEMOCTb MOBEPXHO-
CTHOH MeMOpaHbI 3pUTPOLIMTOB (TEMOJIM3UH) U JIEHKOLIMTOB (JIeii-
KOLIMOAMHBI), paspyluasi MX.

A OyHKUMOHANBbHBIE GJOKATOPH — TOKCHHBI, GIOKHpYyIOLIHE
$yHKUMHM onpeneneHHBIX TKAHEBBIX CUCTEM. DHTEPOTOKCHHBI (XO-
JIEpOreH M [p.) aKTUBUPYIOT aXeHWJIATLHMKIA3y, YTO MPUBOIUT
K TMOBBIUIEHUIO MPOHULAEMOCTH CTEHKH TOHKOM KMIIKU M IO-
BBILLIEHUIO BBIXOJA XHUIKOCTH B €€ MPOCBET, T.e. Auapee. Heiipo-
TOKCHHBI (TETAHOCTA3MUH CTOJNOHAYHOI MNaJOYKU U Ap.) 6Jo-
KHMPYIOT Mepenadyy HEPBHBIX UMITYJIbCOB B KJIETKaX CITMHHOIO MO3-
ra,

A 9KcodonHaTuHBT U BPUTPOTEHHUHBI 00pasylOTCs He-
KOTOpbIMU IITAMMAMH 30JI0TUCTOTO CTaHIOKOKKA M CKapiaTH-
HO3HOI'O CTPENTOKOKKA.

OtnenbHble YYacTKH OG€JIKOBOM MOJIEKY/IBI 3TUX TOKCMHOB HMM-
TUPYIOT CTPYKTYPbl CYGBEIMHMI] TOPMOHOB, (hepMEHTOB, HeiipoMe-

Tab6nuua 8.1. XapakrepucTuka GakTepHaabHBIX 3K30- H IHIOTOKCHHOB

Caoiictaa DK30TOKCHHEI DHIOTOKCHHBI
Xumunuyeckas npupona |benku (9—19 amunoxkuc- {JITIC ¢ Genkom
JioT)
ITpoucxoxneHue Brigensiorcs B npouecce | CBA3aHbI CO CTPYKTYpa-
XH3HEAEATENbHOCTH. MM OaxTepHii; Bolie-
Yaie rpaMIionoXHTEb- JIAIOTCS TIPU  paspy-
Hble GaKTepHMn . LIIEHHUHN KieTKH. Yaliie
rpaMOTpHLIaTEIbHblE
6akrepun
OTHolueHHe K TeMrie- | TepmonaGuabHbE TepMocTaGUIIbHEIL
parype
CreneHb a10BUTOCTH | OYeHb TOKCHYHBI MeHee S00BHTHI
CkopocTb aeHcTBHS TMocne wHTy6auun JoBOJILHO GLICTPO
18—72 4
CrneunduyHocTb BripaxeHa JInwena tponuama
neicreus
OrtHoweHne K XMMH- | YyBCTBUTENBHBI K CIHp-| Maio YyBCTBUTENBHBI K
YECKHM BelllecTBaM Ty, KHCJIOTaM, 1lUeNo-| XWMHUECKHM Belle-
YaM, TMULICBAPUTENbHBIM|  CTBaM, He IEpexoasT
c¢epMeHTaM, TNpY OEHCT-[ B aHATOKCHHBI
BUM (opMaiMHa nepe-
XOAAT B aHAaTOKCHH
AHTHUIEHHble CBOMCTBA | AKTHBHbIE aHTHTEHBI Cnabble aHTHIeHBI
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AMATOPOB MAaKpOOPraHu3Ma U GNOKMPYIOT (YHKLIHOHATBHYIO aKTHUB-
HOCTb 3TUX COCHUHEHMIA.

OHOOTOKCHHBI OTIMYAIOTCA OT IK3OTOKCHHOB MEHblleil crie-
UMGPUYHOCTBIO NEHCTBUSI, MEHbBIUEH TOKCHYHOCTHIO, Gonblueil Tep-
MOCTaOGMJIPHOCTBIO. DHIOTOKCHUHBI YTHETAIOT (haroliUTo3, BbI3bIBAIOT
OIBIILKY, IUapelo, MafgeHWe cepledyHOi NesTeIbHOCTH, MOHMXEHHE
TEMIEpATyphl TeJa. Majible Z0o3bl SHIOTOKCHHA MOTYT BbI3bIBATH 00-
paTHbIi 3¢¢dekT. DHAOTOKCUHBI AKTUBUPYIOT KOMIUIEMEHT MO aJTb-
TepHaTUBHOMY nytH (Tabnm. 8.1).

MHorue ¢dakTopbl BUPYJIEHTHOCTH 6GaKTepHii (aares3usi, KOJOHM-
3alMsl, MeHeTpauus, UHBa3us, MolaBNeHHE Heclelupuyeckoil U uM-
MYHHOM 3al{1Tbl MAKPOOPraHW3Ma) KOHTPOJIMPYIOTCS XPOMOCOMHbBIMH
M IJIa3MMOHBIMM TFeHaMH. R-rutasmufibl JeTEpMUHUPYIOT HE TOJNBKO
MHOXECTBEHHYIO PE3UCTEHTHOCTb K Pa3HbIM aHTUOMOTHKAM, HO M UX
TOKCUIeHHOCTb. TOKCHHOOOpa3oBaHHE NeTEPMHUHHUPYETCS XPOMOCOM-
HbIMH reHaMu win pasniMuHbiMu TuiasMugamu (F, R, Col u ap.),
COIepXaILMMU tOX-TPAHCIO30HEI UM YMepeHHble ¢ark. YTpara ruias-
MHUIHBIX (B OTJIMYHE OT XPOMOCOMHBIX) F€HOB HE IPHUBOOUT K THM-
6enn GakTepHaTbHOU KIETKH.

B yciioBusix MakpoopraH1sMa Ha )oHe XMMHOTEPAIUH MOXET Ipo-
MCXOUTh CeJIEKUHUSI aHTUOMOTHKOYCTOMYMUBBIX MAaJIOBUPYJIEHTHBIX
LUITAMMOB, TpeACYLIECTBYIOLLMX B reTeporeHHoi mnomyaauuu. Mexa-
HU3M CEJIEKLIMU OCYLUECTBASICTCS MpU oTOOpe aBUPYJIEHTHBIX M BbI-
COKOBHMPYJIEHTHBIX ILITAMMOB.

HHbexuMoHHBIH mpouecc MOXET MPOTEKATb B PAIMYHBIX KIH-
HUyeckux Gopmax. Ux nposisiieHns1 0603HAYAIOT CrIEUUATBHBIMH Tep-
MHHaMH.

Cemncuc — reHepaiv3oBaHHas ¢opMa HHeKIHU. XapaKTepH-
3yeTcsl pa3MHOXEHHEM BO30OYIUTENIS B KPOBH BCJIEJCTBUE CHUXEHMS
MMMYHHBIX MeXaHu3MoB. [IpH BO3HUKHOBEHHH BTOPMYHBIX THOMHBIX
0oYaroB BO BHYTPEHHUX OpraHax pa3BMBaeTCsl CENMTHKOMUEMHUS, a
MpHY MaccCMpOBAHHOM MOCTYIUIEHHH B KpOBb GakTepuil U UX TOKCH-
HOB MOXET pPa3BUBaThcsl GAKTepUEMHUUYECKHUN HIM TOKCHKO-CEII-
THYeckuit oK. OmHoit U3 cTaguit B MaroreHe3e HEKOTOPLIX MHGeK-
LUMOHHBbIX GoJje3Heil saBaAdA0TCT GakTepueMHUSI M BUpyceMHS.
OHU OTIMYAIOTCH OT celicMca TeM, YTO Bo3OyIWTEJM He pa3sMHoXa-
IOTCSI B KPOBH, a KPOBb BBIMIOJIHAET TPAHCIOPTHYIO (YHKUMIO IS
MukpoopraHu3Ma. [Ipy HeKOTOpbIX MPOTO30MHBIX MHMEKUIUAX HAGTIO-
naeTcd UMKIMYECKOe pa3sMHOXeHWE B KPOBHM MapasuToB (Maispus,
TPUITAHOCOMO3).

HUHpekuoHHoe 3a60J1eBaHHE, BbI3BAHHOE ONHMUM BUIOM MMKpO-
OpraHu3MoB, Ha3blBalOT MOHoOMH$eKumHueit, a AByMa Wiu Gosee
BHUIaMH (MHOTHE DECIUpATOpHblE MHGEKIUH, BHYTpUGOIbHUYHBIE
MHGpEKUMH) — CMEWaHHON (MUKCT-)uH$pekuuei. Or cMme-
IIAHHBIX MHQEKUMI OTIMYAIOT BTOPUYHYI0 MHGEKIMIO, KOraa
K IepBOHAYanbHOM, OCHOBHOH, YXe pasBuBILeiics MHPEKIMOHHOM
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Gosie3HU NpHUcoeUHseTCS Jpyrasi, Bbi3blBaeMas HOBBIM Bo36ymure-
JieM (Ha ¢oHe BpiourHoro THda MoXer BO3HUKHYTb MHEBMOHMS, 6Gak-
TepuaibHast WIM BUpycHas)). Peundexius — nosropHoe 3apaxe-
HHEe TeM Xe Bo30ymuTesneM (Mocjie HeKoTOophIx 3a0ojieBaHMil cTO¥-
KWit UMMYHUTET He oGpa3syercs)). Ecniu nnduumupoBanue tem xe Bo3-
GyauTteneM NMPOUCXOAUT A0 BbI3NOPOBAEHUS, BO3HUKAET CYIIEPUH -
dbexuug.

HHorna KIMHUYECKHE CUMITOMbI O0JIe3HU MOSBISIOTCS BHOBL 6€3
MOBTOPHOro MHOULIMPOBAHUSA — 33 CUeT aKTHUBALMM OCTABLLUUXCS B
MakpoopraHuaMe Bo3GyauTesieil (BO3BpaTHBIM THG, OCTEOMHEHT,
celmHoi TUG, Gosne3Hb Bpuns). B Takux ciyvasx roeopar o pelu-
nuBe Oone3nn. MHdeknoHHOE 3a60sieBaHHEe MOXET COMPOBOXIATHCS
MTOJIHBIM HAaGopoM XxapaKTepHBIX AJIsSI Hero cuMnrToMoe (MaHu(ec-
THass ¢opma) nubo cUMNTOMBI 3a6oJieBaHMSA MOryT ObITh Ciabo
BbIpaXeHbl (MHannmapaHTHass ¢opMa) WIM NPoTeKaTh C HeMosl-
HBIM HaGopoMm cumnTomoB (aboptuBHas ¢opma). MHorma noc-
Jie MepeHeceHHoro 3abGojieBaHUST PopMHpyeTcsl peKOHBaleCLIEHTHOe
HOCHTEJNbCTBO, Korma ¢usnoloruyeckue MokKasareld 3XOPOBbsS
BO3BPAILAIOTC K HOpMe, HO OGOJILHON NpPOXOMXKAET BbIIENATb XU3-
HecnocoOHbIX BO3GynuTENCH.

8.2. OcHOBHbIE 3NUAEMHUONOTHYECKMe NOHATUA

ONUEEeMHONOTHS — 3TO HayKa, M3yyaloulass YCJIOBHS BO3HHKHOBE-
HUSA M MEXaHU3Mbl paclpoCTpaHeHHs 3MHIeMHYECKOro Mpollecca, a
TAKXe COBOKYMHOCTb MPOTHBOAMHIEMUIECKUX MEpOIPUSITHIA, HallpaB-
JIEeHHBIX HA MpeAynpeXieHHue U CHUXeHUEe MHEPEeKUHOHHBIX 3aboJe-
BaHMH, LUPKYIUPYIOIUX B YeJIOBEYECKOM KOJJIEKTHBE.

DnMaeMHYECKHii MPoUecC BKIIOYAaeT TPH B3aUMOCBSI3AHHBIX 0053a-
TeJNbHbIX JJIEMEHTA:

A UCTOYHMK HHbeKIuH;
A MexaHM3M Mepelayd UHOEKIUH;
A BOCTIPMVMMYMBBIW KOJUIEKTHMB JTIOZEH.

HckioueHne no6oro U3 MepeyrcNeHHBIX 3JIeMEHTOB IpephIBACT
3MUAEMUYECKHI Mpollecc.

HUcTouHUK MHPeKIIHHU MpencTaBiser coboit 6MoNOrHuecKuis
WM abUHONOrHYeCKHit oOBbEeKT, SIBIAIOMIMICS eCTeCTBEHHOH cpeloit
o6uTaHusl, pa3sMHOXEHUS IMaTOreHHBIX MUKPOOOB. BTO MoXeT ObITh
yenoBeK (OOJNbHOM WJIM HOCHUTENB), XUBOTHBIE (GOJbHbIE WIH HOCH-
TeJIH) U HEKOTopble oOBbeKThl BHELIHEW cpelbl, Lie Mpd Garonpu-
SITHBIX YCJIOBUSIX (TeMIlepaTypa, BIaXHOCTb, MUTATe/IbHASA Cpela) BO3-
MOXHO pa3MHOXeHHWe Bo3Oyauresieil GoneaHu. BonesHH, nmpu Koto-
PBIX UCTOYHUKOM HH(MEKUHMU SIBIsIeTCS 4esIoBeK, Ha3bIBaloTCs AHT -
POMOHO3aMHU; e€CIM UCTOYHMKOM HH(PEKUHUH SABIAIOTCA XHUBOT-
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Hble, — 300HO3aMHU,; a B TeX CilydyasX, Korga 0GoJIE3HETBOPHBIi
MHUKpoO pasMHOXaeTcs B OKpyXalollei cpelne, GOJe3HM Ha3bIBAIOT
CanpoHo3aMU. Y canpoHO30B MEPBblif U BTOPOIl 3JEMEHTHl 3MU-
JEMHUYECKON LIEMOYKH KakK OBl CIMBAIOTCS BOEIMHO.

MsBectHeiit poccuitckuit yuensiit JI. B. Fpomamesckuit paspa6o-
Tan 3aKOHOMEPHOCTb ME€XaHHW3Ma mepenauyu MHPEKLUHUH U3
MHOULIMPOBAHHOTO OPraHU3Ma B HEWMH(ULIMPOBAHHbBINA, CBSA3I Me-
XaHU3M nepesayv UHGEKUHH ¢ JIoKaTU3alMei MaToJorMyeckoro oya-
ra B MHGHULMPOBAHHOM OpraHHU3Me W Ha 3ToH ocHOBe paspaboTasn
Kjaccudprkauuio MHGEKUHOHHBIX GoJie3HEN, MPHUHATYIO BO BCEM
MHpe:

A rpynna I — 6oe3Hu ¢ ¢ekanbHO-OpaibHBIM MEXAHU3MOM Mepe-
nauu (IM3eHTEpHst, xoJiepa U T. 1.);

A pynna Il — 6oJjie3HH ¢ asporeHHbBIM (PECTIMPATOPHBIM) MExa-
HU3MOM TMepelayd (oudrepus, Kopb U T. 1.);

A rpynna Il — Gose3un ¢ TPAaHCMUCCHBHBIM MEXaHW3MOM Mepe-
oadu (cbinHOW THQ, MaiaApus U T. 4.);

A rpynna IV — 605e3HU C KOHTAaKTHBIM MEXaHWU3MOM I[epeJaqyu
(cudunuc, roHopest U T. 1.).

IMocnenosareau JI. B. ['poManiesckoro paciunpuin paspaboTaHHyIo
MM cxeMy, 0o0aBUB B Hee MCKYCCTBEHHBI MapeHTepajbHBIA Mexa-
HU3M 3apaxeHHus1 (WMPpHLbI, TUIOXO CTEPHUIN3OBAHHbIE MEIULMHCKUE
MHCTPYMEHTBI U T.I.), 2 TaKX€ BEPTUKAJIbHbII MeXaHU3M Mepena-
Yy, NPU KOTOPOM BO3OYIMTE/Ib MOXET Yepe3 3apolblllieBble KIETKU
nepenaBaThesl MUIOAY; Pasle/ MM KaXaylo rpynny Ha aHTPOMOHO3HBIA
Y 300HO3HBIN psii. B pamkax omHoro MexaHu3Ma Tepefayd Moryr JIei-
CTBOBATb pa3fMYHble NYTH Mepenayd (MUILEBOM, BOMHBIA W Ap.).
B pamxax muieBoro NMyTv Mepelayy MOryT AeWCTBOBATb OTIEJbHbIE
cdakTopbl nepemayu (MOJIOKO, MSCO W T. 1.).

TpeTHit 3JIEMEHT 3MUAEMHYECKOTO [MPOIIECCA COCTABISAET BOCIPHU-
HMYHBOCTb K NAHHOW MH(}EKUHN KOHKpEeTHOro KojJaekKTusa. B mno-
HSTHE KOJUIEKTUBHOH HEBOCHPHUMYMBOCTH BXOAAT HE TOJNBKO HMM-
MYHHasi TIpocJioiika HaceJeHUs! (KOJM4YeCTBO HEBOCITPUMMYMBBIX JIIO-
neit u3 100 ywieHOB KOJJIEKTHBA), HO M COLIMAIbHbLIE YCIOBUS KU3-
HHU, YpOBEHb NMHUTAHUS U T. .

[MpoTuBO3NMAEMHUYECKHE U MPOGHUIAKTHYECKHE MEPOMPHUATHS
oObiYHO HAMpaBjiieHbl HA BCE TPHU 3BEHA SMUAEMHYECKOi Lienu: Ha
MEPBbIi 2JEMEHT — paHHee BhIIBICHWE, NUATHOCTHUKA, H30NALMUS
(B crauMoHape WM Ha OOMY), KAPAHTHHHBIE MEPbl — IEPATH3ALIUS
Ha BTOpO 3JIEMEHT — HAe3uHdekLuus B oyare Gosie3HH, Ne3uHEeK-
LHs MUTbEBOI Bolbl, o6e33apaxvBaHWe HEYUCTOT, OPraHU3ALMUSA ca-
HUTAPHO-TIPOTUBOIMUAEMUYECKOTO PEXHMA B MEIMLIMHCKHUX Y4YpPEX-
IOEHUsIX, OTNYTMBAHUE U YHUYTOXEHHE WIEHUCTOHOTHMX MEPEHOCYH-
KOB Gone3Heit (MHCEKTMUMIBI M peMneJUIeHThl, MPOTHBOMOCKUTHBIE
CETKM); HA TPETUH 3JIEMEHT — IUIAHOBasg M IO 3MUIEMHOJIOTHYeC-
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KMM MOKa3aHUSIM aKTUBHAs MMMYHHU3ALUSA, 3KCTPEHHast (MpUMEHe-
HHUE AHTMOMOTHUKOB) WM TACCHUBHAS UMMYHHW3aIMA.

3t0 0b61Iast cxema, HO MpH Kaxnoi 6oJe3HH MEAUILMHCKas ciyx6a
nenaeT pa3nuyHele akueHThl. Harpumep, npu Gopbbe ¢ museHTepM-
el (M GONBIIMHCTBOM KHILIEYHbIX MHPEKIMii) aKLUEeHT MpOTHUBO3MH-
JEMUYECKUX MEPONPHUATUI CMELLAeTcd Ha BTOPOM 3JIEMEHT 3IHie-
MUueckoil uenu, npu Goppbe c nudpTepueil — Ha TPETHI 3JIEMEHT
(MaccoBasi BaKI[MHALIMA), YTO, KOHEYHO, He MCKIIIOYAeT BO3LEHCTBUS
M Ha Apyrue 3JeMEHTbl 3MUAEMHYECKOro IMpoliecca.

W HTeHCUBHOCTb 3MHAEMHYECKOro MPOLIECCA BbIPAXAETCA B MHTEH-
CHUBHBIX [MOKa3aTessix 3a60J1eBaEMOCTH (CMEPTHOCTH): KOJMYECTBO 3a-
GoneBwnx (ymepiinx) Ha 10 000 (wmm 100 000) HaceneHus c yka-
3aHMEM Ha3BaHHUS GOJIE3HM, TEPPUTOPUU M HUCTOPUYECKOro OTpe3Ka
BpEMEHH.

BNUIEeMHONIOTH Pa3IMYalOT TPU CTEIEHW WHTEHCHUBHOCTU 3ITUIE-
MHYECKOro mporecca.

Cnopanuyeckas 3aboseBaeMoCTb — OObIYHBIA YpOBEHb 3a-
6oJieBaeMOCTH IaHHOI Ho3oJloruyeckoi dopMoii HA JaHHOH TeppH-
TOPUM B JAHHBIA MCTOPUYECKUIl OTpE30K BpeMeHHU (Halpumep, 3a-
GoJieBaeMocTb GplolIHBEIM TH¢OM B ropoxe N. B 1988 r. cocraBuia 2
Ha 100 000 HaceneHust).

OnuapeMuss — ypoBeHb 3a060JIeBA€MOCTH JAHHO HO30JIOrHYeC-
Kot ¢dopMoii Ha JaHHOW TEPPUTOPUM B KOHKPETHBI OTpE30K Bpe-
MEHH, Pe3KO TpeBbIIIAIOIIMNA YpOBEeHb criopagnieckoii 3aboseBaemMo-
cTH (HampuMep, 3aboJjieBaeMocTh OpiolIHbIM TH¢dOM B ropoge N. B
1976 r. cocrapuwna 200 Ha 100 000 HaceneHuHs).

INMangemMuss — ypoBeHb 3a00J1€BAEMOCTH JAHHOW HO30JIOrHMYec-
Koif ¢opMoii Ha JaHHOW TEPPUTOPUM B KOHKPETHBIA OTPE3OK Bpe-
MEHM, pe3KO MpeBbILIAIOIIUIA ypoBeHb 3numemuit. Kak mnpasuno,
TaKkoil BBICOKMiIi ypoBeHb 3a00JIeBa€MOCTH TPYIHO yAEpXaTb B paM-
Kax ormnpejeJeHHOro reorpa¢puieckoro peruoHa, u 3abosieBaeMoCTb
0OBIYHO GBICTPO PACMPOCTPAHSETCS, 3aXBATbIBASI HOBLIE U HOBBIE T€O-
rpacuyeckue 30HBI (HampuUMep, MaHIEMUS XOJEpPhbl, TPUINA U Op.).
He ucxiioyeHa BO3MOXHOCTb MaHOeMHU Kakoro-jaubo 3abosneBaHus
B CTporux reorpapuueckux pamkax. Hampumep, naHaeMus ChITHOTO
THda B nepuon rpaxaaHckoil BoitHel B Poccun (1918—1922), koto-
past He BbluLIa 3a rpaHuubl Poccuu.

DHIEeMUS — He XapaKTepu3yeT WHTEHCHUBHOCTb 3MHIEMUYECKO-
ro rnpouecca. DTo MOHATHE BKJIIOYaeT B ceOS OTHOCHUTEJbHYIO 4acTo-
Ty 3aboyieBaHMSl JaHHON Ho3osiorHyeckoil ¢opMoii Ha JaHHOH reo-
rpaduyeckoit Tepputopur. PasmuyaloT 3HIEMHIO MMPUPOJHO-0YaA-
FOBYIO, CBSI3aHHYIO C MPUPONHBIMH YCJIOBUSIMH U apeaioM pacrpo-
CTpaHEHHUS! MEpPEeHOCYUKOB U pe3epByapoB MHPEKUMHU (HarpUMep,
XeJTasi JIMXopajika, YyMa MU 1p.), U SHIEMUI0O CTATHCTUYECKYIO,
00yCJIOBICHHYIO KOMIUIEKCOM KJIMMaToreorpapuyeckux U cCoLHUaib-
HO-2KOHOMUYecKUX ¢hakTopoB (Hampumep, xojiepa B MHauu u np.).
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KoHBeHUMOHHBIe (KapaHTHHHbIE) Goe3HU — Haubosee
onacHbie Oosie3HU, CKIIOHHBIE K ObICTpOoMY pacripocTpaHeHH10. Cuc-
TeMa WHGPOpPMAUMU U Mepbl MPoPUIAKTUKH B 3THUX Ciiyyasix obyc-
JIOBJIEHBI MEXIOYHAPOJHBIMU COTrNalleHUSIMU (KOHBEHILIHE). DTO Ka-
CaeTcsl, HANpPHUMEDP, YYMbl, XOJNEPbI, OCIbI, XEATON JUXOpALKH.

Fmaea 9

YYEHUE Ob UMMYHWUTETE

9.1. CywHoOCTb M poSfib UMMYHUTETA

IMon uMMyHuTeToM (OT siaT. immunitas — ocBoboxIeHUe, U3baBie-
HHE OT 4Yero-yinbo) B OHOJOTMH M MeNHLIMHE ITOHMMAIOT KOMILJIEKC
peakuuil opraHusMa, HampaB/leHHBIX Ha COXpaHEHHE €ro CTPYKTYyp-
HOM U (YHKUMOHAJIbHON IEJOCTHOCTH TIPU BO3NeHCTBMM Ha opra-
HU3M TeHETUYECKU YYXEpOAHBIX BELUIECTB, KaK MOCTYMAIOILMX U3BHE,
TaKk U obpasylolluxcsl BHYTpU opraHusMa. s momgepXaHUst U co-
XpaHEHHUsI MOCTOSHCTBA BHYTPEHHEH cpelbl OpraHu3ma, TaKk Hasbl-
BaeMOro TOMeocTas3a, y MO3BOHOYHBIX cPOpMHpPOBajiach CIeLHAIbHas
MMMYHHast cucteMa, coctodiiasg u3 jauMdbouaHol tkaHu. K reHetu-
YECKH YYXXEpPONHbIM BELUECTBAM OTHOCHUTCH OFPOMHOE MO pasHooOb-
pasuio Yyuciio OMOJIOTUYECKU aKTUBHBIX MAKPOMOJIEKYJ, CIOCOOHBIX
BIMATH Ha OHoJIOrMYecKHe Mpolecchl opraHn3aMa. Kak mpaBuio, a3TH
yyXepo[Hble BEIeCTBA UMEIOT opraHHYecKoe NMpoucxoxaeHue (6e-
KM, MoJMcaxapuabl U WX KOMILUIEKChI, HYKJIEMHOBBIE KHUCJIOTHI); OHU
MOJYYMIN Ha3BaHWe aHTHreHoB. UyxepodHble BELIECTBA IO CBOEM
CTPYKTYpe OTJIHYAIOTCA OT cOOCTBEHHBIX AHTHUICHHBIX MaKpOMOJEKYII,
M3 KOTOPBIX COCTOMT OpPraHM3M, TaK Kak MocieJHUe TeHETUYECKH Oe-
TEPMHUHUPOBAHBI, T.€. HAC/IEACTBEHHO 3aKpPEIUICHbl 38 KaXIbIM BHIOM
U uHIuBHIoM. MIMeHHO B CBAI3H C 3THUM YYyXeEpolHble BellecTBa, 00-
Jlafaiolne cBOMCTBAMH AHTUICHOB, CITOCOOHBI HApYI{UTh B OpraHU3Me
OHoxuMHueckhe (GYHKIIMM U Tpolecchl, MPUBOISALLME K CTPYKTYp-
HBIM U (YHKUMOHAIBHBIM HM3MEHEHUSM.

K aHTHreHaM He oTHoCATCSI HU3KOMOJIEKYJSIpHBIE BELLECTBa opra-
HUYeCKoil U HeopraHMYecKod MpUpPOIbl, KOTOpblE BXOIASAT KAK CTPYK-
TYpHBlE KOMIIOHEHTHl B KJIETKH M TKaHW OopraHu3Ma Wiu obpasyioT-
csi B HopMme B pe3yibTate oOMeHa BelllecTB (HampuMep, aMHHOKHC-
JIOTBI, XWPHBIE KHUCJIOTBI, XJIOpWUL HATpusd, 3TaHOX W 1Op.).

KonnyecTBo aHTHIEHOB, OKpYXaIlOIMX YejioBEKA, OrPOMHO. BTo
6esiku, nojvcaxapuibl WM UX KOMIUIEKCHl C APYTMMH BellecTBaMH,
MMEIoLIMe DPacTUTENbHOE, XHUBOTHOE, B TOM YHCIie M MHUKpPOGHOE,
NMPOUCXOXKIEHHE, a TaKXKe HCKYCCTBEHHO CHHTE3WpPOBAHHbIE XHMHU-
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YecKHue BeLIeCTBA. AHTUIEHbI MOTYT IMOMAJaTh B OPraHU3M Yepe3 [bi-
XateJibHble MYTU (BAbIXaHWE MbUIbLBI PACTEHMil, MUKPOOHOI MbUTM
U T. [.), MHUILEBAPUTESIbHBIA TPakT (C NMUILEH U BOLOi), BCACHIBATDH-
csl 4epe3 KOXHbIe M CIIM3UCTbIe MOKPOBBI. AHTUIE€HBbI, HE CBOIICTBEH-
Hble OpPraHU3My, MOTYT 0oOGpa3oBBIBATbC TAKXKE B MPOLIECCE XHU3HE-
HEATEIbHOCTU B PE3y/IbTaTeé TOro WIM MHOrO MAaTOJOrHYECKOro Mpo-
uecca (BO3HHKHOBEHHE OITYXOJIEBbIX KJIETOK, FeHETHMYECKHE aHOMA-
JMK U T. I.).

OcHoBHasi GyHKIMS UMMYHHON CHCTEMbl — PACIO3HABAHUE «Uy-
XHUX» AHTUIEHOB, T. €. CIIOCOGHOCTb OTIMYHUTh «YYXOi» AHTUIEH OT
«cBoero» U obe3Bpenutb ero. MHbIMM clioBaMu, UMMYHHas cucreMa
BBIMOJIHSIET (PYHKIMIO MUMMYHHOIO Hag3opa, Haxonsl M 0Ge3BpexH-
Bas yyxepoIHble aHTUIeHHbie BelllecTBa. [10aTOMy PoJib UMMYHHTETA
Ype3BblYaiiHO BeJMKA He TOJbKO B MOMIEPXaHMM IOMEOCTa3a, CO-
XpaHEHUM MHIMBHIYATHOCTU U OMOJIOrMYecKoro BHIA, HO M B 3a-
LIMTE U TpeRoXpaHEeHUHU OpraHu3Ma OT MHOrux 6oJie3Heil Kak WH-
dbexMoHHON, TAK U HEUHQPEKIHUOHHON NPUPOLBI.

9.2. UmmyHoOnorna n ee 3apaum

H3yyeHuneM cylIHOCTH M (YHKIIMOHMPOBAHUSI UMMYHHOH CHUCTEMBI
3aHUMAeTcsi UMMMYHoOJIOruss — oblebronoryyeckast ¥ MeIULMHC-
Kasi Hayka, U3yvamllasi crmocobbl U MeXaHU3MBbI 3aLMTHl OpraHU3Ma
OT IeHETUYECKH YYXEPOIHbIX BElIeCTB (T.€. AHTUI'€HOB) 3K30I'€HHO-
ro ¥ 3HIOTeHHOIo MPOUCXOXIEHUS C LEbIO TMOMIepXAaHUST FoMeoc-
Ta3a, CTPYKTYpHOU U (YHKIIHOHATbHON 1EJIOCTHOCTH OpraHM3Ma, MH-
IUBUIYyaNbHO U BUIOBOH GHONIOrMYECKON CAMOCTOSITEJIbHOCTH.

B 3aBucuMocTH oT criocoba M 06bekTa MO3HAHUSI UMMYHOJIOTHIO
MOXHO pas3[eJIMTh HA OOLUYI0 W yacTHyio. O6LUass UMMYHOJIOIMST H3y-
YaeT npoiecchl HMMMYHHTETa Ha MOJIEKY/ISIPHOM, KJIETOYHOM M opra-
HU3MEHHOM YPOBHSIX, TEHETUKY M 3BOJIIOIUI0 UMMYHMUTETA, peryJs-
LMI0 UMMYHHUTETA Ha BCeX ypoBHAX. YacTHast UMMYyHOJIOTUSI U3y4aeT
crocoObl U MeToXbl MPOQUIAKTUKH, HUATHOCTUKH MU JIEUEHUS HH-
dekunoHHBIX 6Go0Je3Hell (MMMyHomnpodMHIaKTHKA, BAKIUHOJIOIHS);
3JI0KaYeCTBEHHBIX OnmyXoJieil (MMMYHOOHKOJIOTHS); YCJIOBUS, CIOCO0-
CTBYIOLLME Tepecagke YyXepoAHbIX OpraHOB W TKaHel (TpaHCIUIaH-
TALMOHHAST UMMYHOJIOTHSI); U3BpallleHHbIe PeaKiLMy Ha aHTUreHsl (-
JIEProJjIorusi, UMMYHOITATOJIOTUS); BJIUSIHUE HA HMMMYHHYIO CHCTEMY
takTopoB okpyxarileii cpenbl (3KoJoruyeckasi UMMYHOJIOTHsT). Bel-
OENIAI0T TaKXe WMMYHOJIOTMIO Martepd M IUIOJa, MMMYHOreMartoJio-
FHIO U Jpyrue pasiejibl UMMYHOJIOIMH.

CnenoBate/ibHO, UMMYHOJIOTHSI pellaeT BaXHeulline mnpobeMsl
KJIMHUYECKOH U MpodUIAKTHYECKOH MeIUUMHBL: Goppba ¢ MHEex-
LIMOHHBIMU U OHKOJIOTUYECKMMHU O0JIe3HSIMU, ajileprueit, ayroum-
MYHHbIMH GOJIE3HSIMU; Tiepecaka opraHoB M TKaHeii; YCTpaHEHHUE He-

126



6yaronnpUATHBIX BO3ACACTBUM Ha OpPraHU3M 3KOJOTMYECKHX (akTo-
poB U Ip.

C MoMoLIpbI0 HOBEHLUErO HAMPABIEHUS UMMYHOJNOTUM — UMMY-
HOOHOTEXHOJNIOTHM — pEILAIOTCSl 3a4a4YU CO3HAHUS U TPOHU3BOJICTBA
MHOTOYUCJIEHHBIX TUArHOCTHYECKMX, MPOPUIAKTUYECKHX U Je4eOHBIX
MMMYHHBIX TIpernapaTtos.

9.3. KpaTkas uctopusa pasBUTUSS UMMYHONOrMmu

Okono 200 ner Hazam aHrIuicKuil Bpay . JIXeHHep BIIEpBbIE YC-
NewHo MPUMEHWN Ui TMpeloXpaHeHUsT OT OCIbl YeJoBeKa BaKL(H-
HaLMI0O BUPYCOM KOpoBbei ocribl. OHaKo 3T0 HabmogeHue 6bUIo YH-
cto aMnupudeckuM. [1osToMy BO3HMKHOBEHHE HMMYHOJOTHMH Kak
HayKd CBSI3aHO C HMMEHAMHU BblHaionerocss (ppaHIly3cKoro yyeHoro
JI. Ilacrepa (1822—1895), xoTopblii 3aJ0XWA TMPHHLMIBI BaKi[KHA-
LMY U CO3[JAHHUS HEBOCIIPUUMYMBOCTU K MH(PEKLIMOHHBIM BGOJIE3HSM,
a Takxe pycckoro yyeHoro M. U. MeyHuKoOBa, OTKpBIBILEro SIBJIEHUS
¢darounTo3a ¥ Mo MPaBy CYMUTAIOIIEroCs OCHOBOIOJOXHHUKOM KiIe-
TOYHOI1 MMMYHOJIOTHH.

Bonbllyio posib B pa3BUTHH UMMYHOJIOTMH CHITPaJId HEMELKHit
y4eHbIi-XxUMHK [1. Opiaux, pa3paGoTaBlIMil T'yMOpPaJbHYIO TEOPHIO
UMMyHHUTeTa U yyeHue o6 antutenax; XK. bopue u H. ®©. Uncrosuy,
ONnMcaBlUMe TKAHEBble aHTUT€Hbl U TAKUM OOpPA30M MOJOXHUBILIHE Ha-
Yajo TpPaHCIUIAHTALMOHHOA WUMMYHOJOrHMY; ABCTPUNCKHUHA Yy4yeHBIH
K. JlaHaiureitHep, OTKPbIBIIMM M30AHTUIE€HbI U TPYMIbI KPOBU M SIB-
JISTIOIMICS OCHOBOIMOJOXHHUKOM HMMyHoreHeTduku; Il. MemaBap u
M. Taniek, OTKphIBLLIME SIBIE€HHE TOJEPAHTHOCTH; ABCTPATMACKUM WM~
myHosor @. bepHer, chopMyTHpPOBaBILIMIA KIOHAIBHO-CENEKIIMOHHYIO
Teopuio MMMyHuTeTa; JI. A. 3nbbep, OTKpPBIBILIUI aHTUTEHBI OITyXOoJeit
M CTOSIBLIMIA Y HCTOKOB MMMYHOOHKOJOTHMHU, W Dsi IPYTUX YYEHBIX.

CoBpeMeHHBIN 3Tan Pa3BUTHS UMMYHOJIOTMM XapaKTEpU3yeTcsl or-
DPOMHBIMHM JOCTHXEHMSIMM B 0GMAaCTH pacliM(pPOBKH MOJIEKYJISAPHO-
reHeTHYecKMx M KJIETOYHBIX MeXaHU3MoB MMMyHHMTeTa. K Hacrosiue-
My BpeMeHM YCTaHOBJEHbI CTpyKTypa aHTuten (. DnenabmaH u
P. [Toprep); pojib MU OCHOBHBIE MeXaHU3Mbl (PYHKLIMOHMPOBAHHUS
T- 1 B-nmumpounToB ¥ Makpodaros, a Takxe KoolepaTUBHbIE B3a-
UMOIECTBUA MEXAY HUMH; T€HETUYECKUIt KOHTPOJb UMMYHHOIO OT-
Bera (®. Bepuer, X. Mwmnep, B. benaueppag, P. B. I[letpos u ap.);
MEXAHHU3MbI PETYJISALMU UMMYHHBIX B3aHMOIEHCTBUH (MMMYHOLIMTO-
KHMHBI); poJib BUJIOUKOBOI Xesle3bl KaK opraHa MMMyHuTeTa. Pacimd-
POBaHBI MHOTME MEXaHW3MBbl TKaHeBoit coBMecTHMocTH. Co3faHo
yueHue 06 uMMmyHonehULIMTaX ¥ UMMYHHOM CTaTyce, MOJiyduia pas-
BUTHE UMMyHOreHeTHka. MMyHoNoruss mpoHUHKia GyKBaJbHO BO Bce
6uonornyeckue U MEOMLMHCKHE NTUCLUHMIUIMHBL. OHAa ABIseTCS OIHOM
M3 BEAyL(MX HAyK, C MOMOIUbIO KOTOpOif pacliMdpOBBIBAIOTCA Me-
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XaHM3MBbI MHOTUX OGMOJIOTMYECKHUX ITPOLIECCOB, pa3pabaThIBAIOTCS CITO-
cobbl NMPOPUIAKTUKH, AUATHOCTUKU M JIeYeHUS WHEPEKLUHOHHBIX M
HeMHQEeKLUMOHHbIX GoJie3HEil yenoBeKa M XHBOTHBIX.

O BaxHOM OMONOTMYECKOM M MEOULMHCKOM 3HaY€HUM UMMYHO-
JIOTUM CBUAETENBCTBYET TOT (akT, YTO 3a OTKPHITHSL B OOGJACTH UM-
MYHOJIOTMM MHOrHe y4yeHble ynocToeHbl HobGenesckoit npemuu
(K. . Meunukos, I1. Opaux, K. JJanmureitnep, X. bBopne, @. Bep-
HeT, I1. Menapap, /. OmennoMan, P. Iloprep, O. Kennep, 1I. Muib-
wireitH, C. ToHerapa ¥ MHorue Apyrue).

9.4. UImmyHHas cuctema. UMMYHOKOMMNETEHTHbIE KNETKU

HMMmyHHast cucteMa mpejactaBieHa TUMQOUIHONH TKaHBIO. DTO clie-
LMaIU3MPOBAaHHAs!, aHATOMHYECKH 060cobIeHHas TKaHb, pa3bpocaH-
Hasl [0 BCEMY OpraHM3My B BHIAE Pa3IMYHbIX JUMGPOUIHBIX 06pazo-
BaHuil. K numdonaHoi TKaHM OTHOCSTCS BHIOYKOBAas, WIM 300Has,
XeJje3a, KOCTHBI Mo3r, ceje3eHka, JUMdaTudeckie yaisl (rpynrno-
Bble JUMpaTHueckue (OJUTUKYIBI, WIN NeiiepoBbl ONSILLIKK, MUHAA-
JIMHBI, MOAMBILLEYHbIE, MTax0oBble U ApYyrve JuMdaTudeckue obpaso-
BaHMsI, pa3bpocaHHble MO BCEMY OpPraHU3My), a TaKXe LMUPKYJIUpY-
1oue B KpoBud auMouuntsl (puc.9.1). JIumdbouaHas TkaHb COCTOUT
U3 PETHUKYJSPHBIX KJIETOK, COCTABISIOIIMX OCTOB TKAaHU, U JIUMPO-
LMTOB, HaxoIsLIMXCS MEXIY 3TUMM KIeTKaMH. OCHOBHBIMH (PyHK-
LHOHAIBHBIMU KJIETKAMH MMMYHHOI CUCTEMBI SIBISIOTCS JUMQOLM -
Thbl, noppasgensiommecs Ha T- U B-ntumdouutsr u ux cybromnyns-
uuu. OOuiee YHUCIO JTHMQOLMTOB B YEJIOBEUECKOM OpraHM3Me JOC-
Turaet 102, a obmass Macca JUMPOUIHON TKAHM COCTABISIET ITPH-
MepHO 1—2 % oT macchl Tena.

JIlumbounHble opraHel OESIT Ha LEHTpaibHbie (ITEPBUYHBIE) H
nepugepuyeckre (BropuuHbie). K e HTpaabHBIM OTHOCSAT BUJIOY-
KOBYIO Xe€J€3y M KOCTHBIH MO3r, TaK KaK KIETKH STHX JUMEOMI-
HbIX OOpa3oBaHMil OCYLIECTBISIIOT UHCTPYKTHUBHbIE (YHKLUH, obec-
NneYynBasi MMMYHOJIOTHYECKYIO KOMIIETEHTHOCTh KJIETOK-ITPEIIIeCTBeH-
HHUKOB, a TAKXKe€ BBIITOJHSIOT PETYAATOPHbIe (PYHKUMHU. Y NTULL LEH-
TpaJibHbIM OpraHoM MMMYyHHTeTa sgBJisieTcsi cymka Pabpuumyca. Bu-
JIOYKOBasi xejne3a (opMupyeT (MHCTpYKTHpyeT) T-TMMQOLMTHI, a
KOCTHBII Mo3r yejoBeka W cymka Pabpuriinyca (bursa Fabricii) y mruig
dopmupyor B-1uMbOLHUTEL.

K nmepudeprnueckuM opraHam OTHOCAT cele3eHKy, JTuMd@a-
TUYECKUE Y3Tbl M CKOIUIEHUsT TUMGpOUIHBIX TKaHel Mo BCeMy opra-
Hu3Mmy. Kitetku nepudgepryecKuX opraHoOB HEMOCPeICTBEHHO OCYLLE-
CTBJIAIOT PeaKUMHU KIETOYHOrO M ryMOpaIbHOro MMMYHHTeTa (oOpa-
30BaHWE aHTUTEN, LMUTOTOKCUYECKasi, KwiiepHas (YHKUMS U Ap.)
M T03TOMY Ha3bIBAlOTC UMMYHOKOMITETEHTHBIMM KJIETKaMH (MMMYy-
HOLIUTAMH).
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Puc. 9.1. JInumdatnyeckas cucteMa yenoBeka (cxema).



BunouxoBasd Xejie3a — LEHTPAIbHBII opraH JumdoLuToIOo-
9332 MO3BOHOYHEIX. DTa XeJie3a MOSIBISAETCS B MEepUOA BHYTPHYTpOO-
HOIO PasBUTHS U K MOMEHTY POXIEHHS HocTuraer Maccel 10—I15 r,
OKOHYaTeJILbHO co3peBasi K IMSATOMY FOAY XH3HM M JOCTUrasi MakcH-
MaibHbIX pa3mepos (30—40 r) k 10—12 romam; mocyie 30 jneT Ha-
yyHaeTca OOpaTHOEe pa3sBUTHE XeEJe3bl.

B KOpKOBOM BELECTBE BUJIOYKOBOI XeJie3bl CTBOJMOBLIE KIETKH
KOCTHOTO MO3ra IpeBpalialoTcs B TUMOUMTBHI Ha Pa3HBIX CTAAMSX
mmddepeHupoBKH. [To Mepe co3peBaHHsI OHH TMOKHAAIOT Xejie3y ye-
pes sMMpaTHiecKie cocydbl M MOMAafaioT B KpoBb. KJIETOUHEIN LMK
NpoTeKaeT B XeJieze B TeueHUe 4—6 4, a MONHBIIA OOMeH Bceil Mo-
NyAsSLMd TUMOLIMTOB 3aBepiuaercd 3a 4—6 nHeit. Kpome Toro, B Xxe-
Jiese CeKpPEeTUPYIOTCSI TOPMOHOTIONOOHbBIE BElECTBA: TUMO3WH, THUMO-
MO3TUH U Jpyrue JUMGPOLUTOKHUHBI, CIIOCOOCTBYIOIIME CO3PEBAHUIO
T-numdouunTos.

JeTH ¢ BpOXHEHHBIM OTCYTCTBHEM BMJIOUKOBOM Xejie3bl HeXH3-
HeCrocoOHbI M3-32 UMMYHOJIOTHYECKOH HEKOMIIETEHTHOCTH JIMM(O-
uutoB. Ilpu ymaseHMM Xene3bl y B3POCIBIX, 4 TAKXe IMPH CTAPeHHUU
cHMXaercd PyHKUMA MMMYHHUTeTa. MHOrma oTMeYaloTcsi BpOXIEHHBIE
nopaxeHHUs1 XeJjie3pl — runormiasust (cuHapoM Ju JIxopmxu), M-
MYHOJIOrH4yecKasi HeIoCTaTOYHOCTh C THMOMOM, aramMmaryioGyJ1MHeMus
bpyroHa u np.

B xocTHOM Mo3re (OPMHPYIOTCSI KJIETKU-MpEaLUeCTBEH -
HUKHK, MOJUMOTEHTHbIE CTBOJIOBbIE KJIETKHM KOCTHOTO MO3ra 4eJso-
BEKa UM IPYIMX MJIEKOIMTAIOUIMX, KOTOpble 3aTeM TpaHCHOPMHUPYIOT-
ca B T- u B-numdountsl WIKM Apyrve KIETKH KPOBH, YTO IO3BOJIsA-
eT CUMTATh €ro LEeHTPAIbHbIM OPraHOM MMMYHUTETA.

pynnmosbie nuMmdaruyeckre Goanukysl (mneidepoBol
GJISIIKK) — 3TO CKoIieHHWe JUMGOUIHONH TKAHU B CJIM3MCTOI 06O-
JIOUKE TOHKOM KMIIKK. WX TMpOAyKUHMsI B 3HAUUTEJBHOI CTENEHH
obecreyMBaeT MECTHBIII UMMYHHTET CAU3MCTON 00OOYKM KHUILHEYHUKA
M peryJHpyeT BHIOBOW COCTaB €ro MHMKPO(MJIOpHI.

He6Hbie MUHIAJIUHBL MPeACTABISIIOT COO0ON CKOIUIEHHE JIMM-
($OMAHBIX 3JIEMEHTOB IIOTOYHOIO KOJIbHA, 3ALMILAIOT BEPXHHE JbI-
XaTeJIbHblE MYTH OT BO3HMKHOBEHMSI BOCTIAJIMTENBHBIX 3a00J€BaHUM
U PEryJIHpYIOT HOpMOGIOpY MOJOCTH PTa U HOCOIJIOTKH.

JJumdbarnyeckue y3abl — MEJKUE OKpYIible 06pa3oBaHUSA IO
xony naumdarnyeckux cocymos; 95 % numdbounutos B JumdaTHyec-
KUX y3/1aX MOCTOSHHO LIMPKYJIMPYIOT B JiMMGaTHYeCKUX U KPOBEHOC-
HBIX COCYIaX.

B ceneseHke cyuwectBylor T- U B-3aBucHMble 30HBI pacnoJo-
XeHUst TMM@ouuToB. B celleseHKe B OCHOBHOM KOHLEHTPHUPYIOTCS
MJja3sMaTHYECKHe KIETKM — IPOAYUEHThI aHTUTEN.

B ciau3ucTOM M MOACAM3UCTOM Cjioe almMmeHIMKCa MMEIOTC
CKOIUIEHMS TUM@OHIHON TKAHM, cocTodwMe U3 Jumdbatnieckux do-
JIMKYJIOB.
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JIumbougHble cKOMNAEHUS 00pa3yloTCsl B CIM3UCTOI 060j104-
K€ ropraHy, GPOHXOB, B MOYKAX, KOXe NPU BOCHAIUTENbHBIX 3a60-
JICBAHWSAX COOTBETCTBYIOILEN JIOKATN3ALIUH.

KpoBb oTHOCUTCS K TepHpepryecKUM OpraHaM HMMYHHUTETA.
B He#t uupkyaupylor T- u B-numbouutsl, nmonumopdHo-saepHbie
neikouuthi. JIuMdbouuTs coctapnsior 30 % oT 4ucaa JeHKOLUTOB.

PonoHayaibHHUEH OOMBIIMHCTBA KJIETOK KPOBH, B TOM YHUCHAE H
JUMGOLUTOB, SIBIsIeTCs MOJMUTIOTEHTHasA CTBOJOBAas KJEeTKa Ko-
cTHoro Mosra (Mopdosioriyeckn He UIEeHTH(hHLUHUPYETCS), KOTOpas
npu anddepeHUMpoBKe U TIponudepalid MOXET IMpeBpaliaTbCs B
npeniecTBeHHUKOB T- n B-numdoumros. IIpenitecrseniuku T-mHM-
(hOLIMTOB MUTPHUPYIOT B BHJIOYKOBYIO Xejiedy, Ilie Toj BIMSIHMEM TH-
MO3WMHa, TUMOTIO3THHA U APYTMX MEAMATOPOB co3peBaioT U audde-
pEHLMpYIOTCA, 00pa3sysi pasHOBHOHOCTH JuMdouuToB: T-xeane-
pot, T-cynpeccopsl, T-addekropel. [IpenuiectBeHHUKH B-nnMdpoun-
TOB MUTPHUPYIOT B KOCTHEII MO3I' M TIpeBpAlLAIOTCsi B KOCTHOMO3ro-
Bble B-1MMdoUUTEI, KOTOpble 3aTeM MepexOoasT B IIa3MaTHYECKHE
KJIETKH, MpoldyuMpyloline aHTuTena (puc. 9.2).

Makpodaru, rpaHyJoUHTbl TaKXe MPOHCXOASAT OT 0Olero npea-
LIECTBEHHHKA — KPOBETBOPHOI CTBOJIOBOM KJIETKH.

Benyiuas acgpexropHas posyip B JeSITEJIbBHOCTH UMMYHHON CHCTEMBI
MPUHALIEXUT MUTpUpylolim nuMdonmtam. Jlumdouur sBisiercss PyH-
KLUMOHAIBHBIM 3JIEMEHTOM B PEAKLUSX KJIETOYHOIO UMMYHHTETA, Mpe-
LLIECTBEHHUKOM [U1a3MaTHMYECKOI KJIETKH, MPOAYLHpYoLleit MUMMYHO-
roGyIMHbI, HOCHTENEM UMMYHOMOTHYECKON TIAMATH, UHIYKTOPOM HM-
MYHOJIOTHYECKOI TONEPaHTHOCTH (HEOTBEYAEMOCTH HA AHTHICH).

T-nuMdouuTsl 00ecreYnBalOT KlIeTouyHble POPMbl HMMYHHOIO OT-
Bera (TMMEepYyBCTBUTEIBHOCTh 3aMEJUIEHHOTO TWUIa, TpaHCIUIAaHTaLM-
OHHBII MMMYHMUTET, TIPOTHBOOIYXOJEBbIH HMMMYHHTET M T.H.), a
B-71uM}pOLUMTEl OTBEYAIOT 332 T'yMOpPaJbHbIf HMMYHMTET (BCE BHIBI aH-
TuTenoo0paszosaHust). T- n B-cucrembl 1uMGpOLUTOB B3aMMOIEHCTBYIOT
Mexay coboit U MakpodaraibHoit cucremoit, npu 3rom T-cucrema
Mo oTHOlLUEHHIO K B-cucreme siBasieTcss peryjampyrowei.

K MoHoHykeapHbpIM ¢arouutam (makpodaram) oTHocsartcs ¢a-
roLuThl, LIHPKYJIHpYIolwHe B Mepudepuyeckoil KPoBH, a Takxke TKa-
Hepble Makpodar. OHY 0Opa3yloTcsi B KOCTHOM MO3re U3 MOJIHIIO-
TEHTHOM CTBOJNIOBOI KJIETKHM, [TOC/IE HECKOJBKUX CTAAWN pa3BUTUSA Mo-
Naga;oT B KPOBOTOK B BUAE MOHOLMTOB. TkaHeBble Makpodaru ¢op-
MUPYIOTCS YACTMYHO M3 MOHOLIMTOB, a YaCTUYHO — B TIpOLIECCE Mpo-
Judepauuy Makpodaros.

IMon MMKpOCKONOM MjM TIyTeM OKpalllMBaHUsI paziuyath T- U B-
KJIETKM HE YAAeTCsi — 3TO BO3MOXHO TOJIBKO C TIOMOLLBIO pacTpo-
BOI 37IeKTPOHHON MuKpockonuu. Ins B-numdouutoB xapakrepHa
BODCHHYATasi MOBEPXHoCTh, T-KiIeTKU Gosiee riagkue, BOPCUHOK
ouyeHs Mao. Korna B-kieTku HauMHaOT NpoRyLHPOBaTh KIMMYHOIIO-
OGyJIMHBI, HA UX MOBEPXHOCTH BO3HHMKAIOT LIApOOOpa3Hble CTPYKTYDH.
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Puc.9.2. MmmyHonos3 (cxeMa).

CK — crBonoBan knerka; I — npeawecrsednuk; Tn — T-numdounr; Bn — B-

numouut; 3 — aputpourt; Bn — B-numdouut namatu; Tn — T-numdouut na-

math; Tx — T-xennep; Ta — T-addexrop; Tc — T-cynpeccop; Tk — T-kunep;

Mn — nnasmount; M — moHouuT-Makpodar; NK — ecrectennbiit kuanep; T, —
HyneBble Kierkd; Ta — amruindaitepsl.

T
~
~

MoHOUUTE UMEIOT HOJMBYATYIO CTPYKTYpy. Ha mosepxHocTH numdo-
LUMTOB CYLUECTBYIOT cneuuduyecke MeMOpaHHbIe pelUenTopbl, KO-
TOpbIE CIYXaT aHTUI€HaMM 3THX KJIeToK. B Hacrosiliee BpeMs ¢ fo-
MOLLbI0 MOHOKJIOHAJIBHBIX AHTUTET MOXHO UIEHTU(UUMPOBATh BaX-
Heilune cydmonyasauuu JuM¢pOLUTOB U MOHOLMTOB [0 AaHTUTEHHOM
ctpykType. B 80-x rogax 6buta MpHHSITA MeXIyHapomHass HOMEHKIa-
Typa auddepeHHPOBaHHbIX aHTUIEHOB JieiikounToB YenoBeka (CD-
claster of differentiation).
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3pesbie B-muMdounTsl Ha KI€TOYHOU MeMOpaHe HMEIOT MMMY-
HOMJIOOYJIMHBI, UTPAIOLLME POJib AHTUreHCIIEH(HYECKUX PEUENTOPOB.
[Mocne aHTUreHHOM CTUMYIALUMM B-TUM@OUUTHI MepexonsaT B Iias3-
MaTHYECKHE KIIETKH, KOTOphIE Pe3KO YCHIMBAIOT CUHTE3 MMMYHOLJIO-
OyJIMHOB ompeneNeHHoi crneuudPUYHOCTH.

Y HOpMaIbHBIX XMBOTHAIX IMOCTOSHHO BO3HUKAIOT M paspylIaloT-
csl MOMYMSLMU KIETOK, BbIPAaOATBIBAIOILMX AHTHUTENA K TOMY WJIM
WHOMY aHTHUIE€HY WIM OCYLIECTRISIOLIMX KJIETOYHbIE UMMYHHBIE pe-
akuuu. JIumdouaHas cucreMa He COLEPXKHT rOTOBBIX Mopgojoruyec-
KMX CTPYKTYp, CMOCOOHBIX MOCTOSIHHO OTBEYaTh HAAEXHOM 3alluT-
HOM peakLued Ha HOBbIE AHTUIEHBI.

Kak 6bu10 ckazaHo, T-TUM@POLIMTBEI MMEIOT HECKOJBKO Cybrony-
JISLIMA € Pa3IMYHBIMU (PU3MONOTMYECKHUMHK (DYHKLIMSAMM.

T-xennepsl OTHOCATCS K perynupyomiuMm kietkam. ITonyuus or
Makpodaros MHpopmauuio o6 aHTHreHe, T-Xejmepbl ¢ MOMOLUBIO
umMyHouutoknHos (MJI-2) mepemaloT curHan, ycuausalomuit mpo-
augepaunio T- u B-nuMpoumToB HYXHBIX KJIOHOB, IpeBpamias Hx
B akTuBUpoBaHHbie T-3ddekTopsl WIM TIa3MaTUYECKHE AHTUTEJNO-
MpOAYLIMPYIOLIUE KIIETKH.

T-cynpeccopbl TOXe OTHOCATCS K peryjisiTopaM MMMYHHOro OT-
BETa. OTU KIIETKU SIBAAKOTCS aHTaroHHctaMu T-xennepos u GJIOKH-
PYIOT pa3BUTHE TYMOPAJIBLHOrO M KJIETOYHOTO HMMyHMTETa.

T-adpextopst (Mnu T-Kuiepel) OTBETCTBEHHBI 32 KJIETOUHBIM
MMMYHUTET B pa3jiIMYHBIX €ro IMposiBIEHUSX: Pa3pyllaioT OIyXOJieBble
KJIETKH, TPAHCIUIAHTHPOBaHHbBIE KJIETKH, MYTHPOBABIUIME KIETKH COO-
CTBEHHOrO OpPraHM3Ma, YYacTBYIOT B THIIEPYYBCTBHUTEJILHOCTH 3aMel-
JIEHHOro TUMa. BTO LUTOLUAHBIE KIETKH, paspyllalolfe KIeTKU-MHU-
LIEHH TPH HEIMOCpeACTBEHHOM KOHTAaKTe 3a CYET BbUAe/sieMbIX hep-
MEHTOB-TOKCHHOB WM B pe3yJibTaTeé aKTHBallUM B KJIETKaX-MHILe-
HSIX JIM30COMAIbHBIX (hbepMEHTOB.

T-amruingaiiepsl — KIETKH, YCHUJIHMBAIOIIME OEHCTBUE TeX HIHU
HHBIX cyononynsiunit T-nimMdounToB.

Hynesble KJIETKH — JTUMGOLMUTBI 6€3 OTIMYMTENbHBIX NPU3HAKOB
T- u B-xknetok. Tor ¢akT, YTO OHH BCTPEYAIOTCS CpeAM JUMpOLH-
TOB KOCTHOTO Mo3ra B 50 % cny4aes, a cpenu JHUM}pOLHUTOB KPOBH
B 5 % cny4aes, MoO3BojsieT MPEANOJOXUTb, YTO 3TO He3pejble ¢op-
MBI JIMM(POLIUTOB, XOTs U 0OJaJalolde LUTOTOKCHYECKOI aKTUBHO-
CTBIO.

EcrecreeHnble Kuyteps! Natural killer, wau NK-knetku, Takxe
Hejib3si N0 MOP(MONOTHYEeCKUM WIM AHTUTEHHBIM CBOMCTBAM OTHECTH
Hu X T-, H1 Kk B-numdouuraM, Ho OHM aKTMBHO YYACTBYIOT B IpO-
THBOOITYXOJIEBOM MMMYHHUTETE, OTTOPXEHUM- TPAHCILIAHTATA.

CyutectByioT B- u T-kieTku maMaru. DTo HOJArOXUBYUIHE JUM-
(bOLNTHI, COXpaHSIOLIUE MOC/e MEPBUYHOrO KOHTAKTa ¢ AHTUICHOM
MH(OpMalMIO O HEM B TeUYEHHE MecsleB, JieT, AecatuiaeTit. [Ipu
BTOPMYHOM TOMAaJaHUM TOTO X€ AHTUreHa MPOUCXOAUT CTUMYJISILIMS
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Puc.9.3. TpexkieroyHass Koonepauus (cxema).

AT — auturen; MK — nnasmatnyeckue xknetku; B — B-numbountn; Tx — T-xen-

nepbi; Tc — T-cynpeccopsl; Tk — T-xunnepnl; M — Makpodar;, UJI — uHTepneit-

KMHBI, | — cneunduyecKuit aHTHIEH; 2 — aHTHUNeH DIABHOTO KOMIIJIEKCa THCTO-
cosMectiMocth (MHC/HLA).

3TOro KioHa KJeToK. B-kimerku ObicTpo TMposudepupyloT U NpeBpa-
LIAIOTCA B [UIa3MaTHYeCKMe, KOTOphIE NMPOAYLMPYIOT aHTHUTENA HYX-
HO# crneun¢pUIHOCTH.

TakuM o6pazoM, GpYHKUMHM UMMYHUTETA OCYUIECTBIAIOT TPA BHOA
MMMYHOKOMIIETEHTHBIX KIeToK: Makpodaru, T-nuMboumnTsl u
B-nuMdouuTsl . JedareJ/bHOCTb 3TUX KJIETOK, HalpasieHHast Ha pac-
MO3HaBaHHE U YHUYTOXEHUE MEHETUYECKH YYXEPOAHBIX BEUIECTB, T. €.
MOJEPXaHUE FOMEOCTasa, OCYHIECTBISIETCS B COApPYXecTBe APYr C
APYroM, B TaK Ha3biBAEMOM KOOIMepaTMBHOM B3aumopeiictBuu. Koo-
nepauuio KieTok (puc. 9.3) ocyluecTBASIOT MEAUATOPbI, MMMYHOLIM-
TOKHMHBI U JpPYrHe peryasiTOPHbIE BELIECTBA M MEXaHM3MBL.

9.5. Buabl ummyHuTeTa

Pa3nuualor HeckoJibKO OCHOBHBIX BHIOB MMMyHUTeTa. Hacinen-
CTBEHHBI# HMMMYHUTET (BpOXIAEHHBI, BUIOBOI) 00YCIOBIEH
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BbIpaGOTaHHOI B Mpouecce (uiioreHe3a reHETHYECKH 3aKpeIEeHHOI
HEBOCIIPHUMYHBOCTHIO BHIA K HAHHOMY aHTHreHY WJIH MHKpOOpra-
HHU3MY; OH cBA3aH ¢ OHMONOrMYecKMMH OCOGEHHOCTSIMH Makpo- H
MUKPOOpPraHM3Ma M XapakTepoM HX B3auMoAeiicTBHsi. BHIoBOil MM-
MYHHMTET HecleUMPUIEH KU MOXET OBITh aOCONIOTHBIM (HAMPH-
Mep, HEBOCITPHHMYHBOCTb XHBOTHBIX K B030ymutenaio BHY-uHdek-
UMM 4YesloBeka, K BHpycam OaKTepHit) ¥ OTHOCHMTENbHBIM (Ha-
NpHMep, MOosiBIEHHE YYBCTBHUTEIBHOCTH K CTOJIOHSYHOMY TOKCHHY Y
HEYYBCTBUTEJIBHAIX K HEMY JIATYLIEK MpPH MOBBILIEHHH TEMITEPATypbl
Tena).

MpuoGpereHHBH MMMYHUTET crneunduyeH ¥ He Mepena-
eTcsl mo HacieacTBy. OH (oOpMHMpYeTcsl eCTECTBEHHO M CO34AeTcsl Mc-
KyccTBeHHO. EcTeCTBEHHBIH NMpHOGpEeTEHHBIH HMMYHHTET IO-
SBJIsieTCsL Mocsie NMepeHeceHHoro MHbeKLOHHOoro 3abosesaHnst (ocra,
KOpb U Jp.) WIK MPH OBITOBBIX CKPBITBIX KOHTAKTaX C HEGOMBIIMMH
No3aMH MHKPOOHBIX aHTMIeHOB (Tax Ha3biBacMas OBITOBass MMMYHH-
saumsi). MckyccTBeHHEBIH NMpHoOGpeTeHHBI HMMMYHHTET BO3-
HUKaeT NMpUH BaKLMHALMHK.

WMMyHuTET OBIBAET aKTHBHBIM M MACCHMBHBIA. AKTHBHBIA HM-
MYHUTET BbIpabaThIBa€TCsl OPraHU3MOM B pe3y/IbTaTe BO3AEHCTBHS
aHTHIeHa Ha MMMYHHYIO CHCTEMY (HanpuMep, NMpH BaKUMHALHMH).
IlaccuBHBI# MMMYHHUTET OOYC/IOBJIEH aHTHUTEJaMH, TepelaBa-
€MbIMH OT MMMYHHOH MaTepH peOeHKYy Npu POXIEHHH WIH MyTeM
BBeAeHHS! HMMYHHBIX CBIBOPOTOK, & TaKXe IpH Mepecajike HMMYH-
HBIX KJIETOK.

AKTHUBHBIIT KMMYHHTET MOXeT ObITb TYMOpaJibHbBIM (0OYC/IOB-
JieH aHTHTeJaMH), KJEeTOYHBIM (06GycaoBIeH MMMYHOKOMIIETEHT-
HBEIMM KJIETKAaMH) B KJIETOYHO-TYMopaJbHBIM (0OyciosiieH U
aHTUTEIaMH, H HMMYHOKOMIIETEHTHBIMH KieTkaMu). Hanpumep, aH-
THTOKCHYECKHIT UMMYHMTET K OOTYJIH3MY U CTOJIOHSIKY SIBASIETCS Ty-
MOpAaJIbHBIM, TaK KaK OH OOYCJIOBIIEH aHTHTENIAMH, LIUPKYIUPYIOLIK-
MK B KpOBH, HMMYHHTET K Jieripe WM TyGepKyje3y — KIETOUHBIH,
a K ocre — KJIETOYHO-I'yMOPAaJIbHBIH.

Paznnyaror Tak:ke MMMYHUTET CTEpPHJBHBINA, COXpaHSIOIHUHACS
B OTCYTCTBHE MHMKpPOOPraHH3Ma, U HeCcTepPUJbHBIH, KOTOPHIA Cy-
LIECTBYET TOJILKO IMpH HAMMYMHU BO3GyauTeNst B opraHu3Me. Kiaccu-
YeCKHM TPHUMEPOM HECTEpUJIBHOTO MMMYHHTETa SBISIETCSI UMMYHH-
TeT MNpH Tybepkynese.

OT1nenbHO BHIAENSAIOT TaK Ha3bIBaeMbIf MECTHBIM MMMYHHUTET,
KOTOPBHIA 3allKIAeT OTHAeNibHBIE YYacTKH opraHM3Ma, HalpHMep
CJIM3UCThIE 0GONIOYKH, OT BO3OynuTeneil HH(pEKUHOHHBIX Gosie3HeMH.
OH dopMupyeTcd NPH YYaCTHH CEKPETOPHOr0 MMMYHOLJIOGYIHHA A
(cM. pasmen 9.9) u xapakrepusyeTcsa Oosiee aKTHBHBIM ¢aro-
LIUTO30M.
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9.6. Peakuumn U mexaHU3Mbl UMMYHUTETA

3auMTHble QYHKUMM, T. €. NMOAIepXaHHEe FOMeoCTasa MpH aHTUIEH-
HBIX BO3AEHCTBHSIX, HMMYHHasi CUCTEMa OCYILECTBJSET C TIOMOILBIO
KOMIUIEKCA CJIOXHBIX B3aHMOCBSI3aHHBIX peakLHil, HOCAIMX KaK CIie-
uubHYECKHH, T.e. TIPUCYIIMI TOJIBKO UMMYHHOM CHCTEME, TaK H He-
crieuuduyeckuit (obedusnonornyeckuit) xapakrep. ITostomy Bce
(opMbI UMMYHHOTO pearMpoBaHHs U akTOpbl 3aAIUMTHI OpPraHH3Ma
MOOpasfeNsIoT Ha crneuuduueckue U HecnenudPUIECKHe.

K Hecnmeunduueckum ¢axktopaM pe3HMCTEHTHOCTH OTHO-
CAT CJeAyIolHeE:

® MexaHHYecKHe (KOXa W CIM3HCTblE OOOJIOYKH);

® dbusuko-xumuyeckue (depMeHTHI, peakuus cpedbl H 1p.);

® UMMYHOOHOJIOTHYECKYIO 3AlLUTY, OCYLLUECTBISEMYIO HOPMAIBHBI-
MH HEUMMYHHBIMH KJIeTKaMH ((barouUThl, €CTECTBEHHbIE KHJLIE-
pbl) U TYMODPAIbHBIMM KOMIIOHEHTaMH (KOMIUIEMEHT, HHTepde-
pOH, HEKOTOpble OGeNKH KpOBH).

K cneuuduruyeckum ¢akTtopaM 3alUUTBI OTHOCATCH ClEdY-
1o1He GHOpMbl pearHpoBaHUsST UMMYHHON CHCTEMBI:

aHTUTEI000pa3oBaHUE;

HMMYHHBIH (parouuTo3 U KujutepHass GYHKLUUST UMMYHHBIX Mak-
podaroB H JHMQOIHTOB;

THUITePYYBCTBUTENbHOCTD HeMemteHHoro tHna (IFHT);
THIIEPYYBCTBUTENBHOCTh 3amemieHHoro tuna (I'3T);
HMMYHOJIOTHYECKasl NaMsTh;

HMMYHoOJIOTHYecKas TojepanTHocTb. MHorna x ¢opMaM UMMYHO-
JIOTHYECKOrO pearipoBaHUSI OTHOCAT MIHMOTHUI — AHTHMOUOTHUITU-
yeckKoe B3aHMozeiicTBHeE.

Hecneuuduueckue u crnenudpuyeckue ¢GakTopbl 3alUThl HENb3sI
paccMaTpMBaTh M30JIMPOBAHHO, TaK KaK OHU (GYHKLUHOHHPYIOT BO
B3aHMOLENCTBHH, COCTABIAS €IMHYIO LEJIOCTHYIO CHCTEMY 3allH-
Thl OpraHM3Ma OT aHTUreHOB (Hallpumep, BO3OyauTeneil MHEpEK-
LHOHHBIX Gone3Heit). OMHAKO OHM MOTYT BKJIIOYATbCs B IpPOLECC
3alMUTEl HE OJHOBpEMEHHO M He Bce cpasy. B 3aBHcHMoOcCTH OT Xa-
pakTepa aHTUT€HHOTO BO3AEHCTBUS BEAYIUMMH MOryT OBITH MIIH
OfHa, WJIH HECKOJIbKO (OpM pearMpoBaHHS, HEKOTOpblE TIPH STOM
MOTYT He TIposABIsATbCs. B 3TOM 3axiitoyaercss MHOroobpasue, 3KO-
HOMHOCTb H 3¢G(PEeKTHBHOCTh AeHCTBUSI HMMYHHOI cucTteMbl. Ha-
npUMep, i 06e3BpeXHBaHUS TUPTEPUITHOrO, CTONOHAYHOrO WK
OpYroro TOKCHHA NOCTATOYHO TAKOi peakuMHd HMMYHHTETa, Kak
o0pa3oBaHHe AHTUTEN, IMOCKOJbKY BbIpabaThlBaeMble AHTUTOKCH-
Hbl HEHTPaJIM3YIOT TOKCHH; MpH TYyOepKyje3e OCHOBHOE 3HAaYeHHUe
umeeT KutepHass QyHkuusi T-1uMbOLUTOB, B MPOTHBOBUPYCHOI
3alUTe BEAYILYIO POJIb HUrpaeT INMpPOTHBOBUPYCHBI O€NOK, BbIpa-
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6aTbIBa€MbI KJIETKAMHA WMMYHHOI CHUCTEMBI, — WHTep(depoH; B
MIPOTUBOOIYX0JIEBOM UMMYHUTEeTe — (YHKLMSI €CTECTBEHHBIX KWJ-
JIepoB U T. A.

9.7. ®akTopbl HecneuUdUYECKON 3aLUTLI OpraHM3Ma

Mexanuyeckue ¢daktopsl. Koxa U ciu3ucTele 0OOJIOUKH Me-
XaHWUYeCKU TMpPEMSATCTBYIOT MPOHWUKHOBEHWIO MMUKPOOPraHM3MOB M
OpYTUX aHTUreHOB B opraHusm. [locjiefHue Bce Xe MOryT Momajnath
B OpraHM3M mnpH 3a00JeBaHUAX M TOBPEXIEHUSIX KOXW (TPaBMEI,
OXOTW, BOCIMANWUTE/bHBIE 3a00JIEBaHMUSA, YKYChl HaceKOMbIX, XWBOT-
HBIX M T. 1.), @8 B HEKOTOPBIX CIy4yasix U yepe3 HOPMAaNbHYI0 KOXY U
CIIU3KCTYI0O 000JIOYKY, MPOHUKAsi MEXIy KJIETKaMU WIX uYepe3 KJeT-
KM 3nuTesuns (Hampumep, BUpychl). MeXaHUYECKYIO 3allMTy OCYILE-
CTB/ISIET TAKX€ DPECHHUTYATBIA SMUTENIUN BEPXHUX IbIXaTEJbHBIX My-
Teil, TaK KaK JBUXeHWE pEeCHUYEK MOCTOSIHHO yHaJisieT C/U3b BMec-
T€ C NOMABIUUMH B JbIXaTeJibHblE MYTH WHOPONHBIMH YacTULIAMM Y
MHUKpPOOPraHU3MaMH.

Pusnko-xumuuyeckue GakToOpbl. AHTUMHKPOOHBIMUA CBOM-
CTBaMH 00JIaNalOT YKCyCHasi, MOJIOYHAsi, MypaBbUHAasi U Apyrue Kuc-
JIOTBI, BbLOEISIEMbIE MOTOBBIMU M CAJIBHBIMM XeJe3aMHU KOXU; COJIs-
Hasg KUCJIOTa XeJyZOYHOro COKa, a TaKXe MpOTEOJUTHUYECKUE MU
npyrue ¢depMeHThI, UMeloLMecss B XUAKOCTAX M TKaHsAX OpraHu3ma.
Ocofast pojib B aHTUMUKPOOHOM NEHCTBUYU MPUHALIEXUT DEepMEHTY
Au30uuUMy. DTOT NMPOTEONUTHYECKHUH ¢epMeHT, OoTKphiThIit B 1909 r.
T1. JT. JlTaiueHko W BeigesieHHBIA B 1922 r. A. OneMyHroM, nmojyuui
Ha3BaHUE «MypamMuIasa», TaK KaK paspyllaeT KIEeTOUHYIO CTEHKY
GakTepHit M APYrMX KIETOK, BbI3bIBasi WX rubejir ¥ crocobGCTByd
darouurosy. JIuzounM BbipabaTeiBalOT Makpodard ¥ HeATpoGubL
ConepXuTcsi OH B GOJNBIUMX KOJIMYECTBaX BO BCEX CEKpeTaX, XHIKO-
CTSX M TKaHSX opraHMama (KpoBb, CJIIOHA, CJie3bl, MOJIOKO, KHLIEY-
Hasi Ciu3b, MO3r U T. n.). CHUXeHue ypoBHS (epMeHTa MPUBOAUT K
BO3HUKHOBEHHIO MHGEKLMOHHEIX U IPYruX BOCMAIMTENbHBIX 3abosie-
BaHuil. B HacTosilillee BpeMsi OCYUIECTBIEH XWUMWYECKUN CUHTE3 JIU30-
LMMa, M OH MCIIOJIb3yeTCs KaK MEeNWLMHCKUI mpemapar Iuis Jieye-
HMSI BOCHMAMUTEIBHBIX 3a00seBaHUil.

HUmmMmyHoOHoOOrnyeckue ¢aktopsl. B mpouecce sponounu
¢OpMHUPOBAJICS KOMIUIEKC [YMOPAIBHBIX M KIETOYHBIX (PaKTOpOB He-
crieLudUYecKord pe3UCTEHTHOCTH, HampaBjieHHBIX Ha YCTpaHEHHE 4y-
XepOJHbIX BELUECTB U YacTHLl, MOMABLIMX B OPFraHU3M.

I'ymopanbHbie dakTopbl HecreUUbHUYECKOH Pe3UCTEHTHOCTH CO-
CTOSIT M3 pa3HooOpasHbIX GeJIKOB, comepXallluxcsi B KpPOBH M XKHUI-
KocTsax opraHuama. K HUM oTHocATcs Gejnku cHCTeMbl KOMIUIEMEH-
Ta, UHTepdepoH, TpaHcheppUH, B-JM3UHEI, OejloKk mponepauH, Guob-
POHEKTHH H Ip.
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Benku cUCTEMbl KOMIUIEMEHTA OOBIYHO HEAKTUBHBI, HO IPUOO-
pETAlOT aKTHBHOCTh B pe3YJIbTaTe IOCJIEIOBATEJIbHON aKTHBALUU W
B3aMMOJEICTBUSI KOMIOHEHTOB KoMruieMeHTa. HTepdepoH okasbi-
BaeT UMMYHOMOAYIUPYIOILUHA, npoiugepaTUBHbIA 3¢PEKT U BhI3bI-
BaeT B KJIETKE, HHPULIMPOBAHHONW BUPYCOM, COCTOSIHHE MPOTHBOBM-
PYCHOIt pe3ucTeHTHOCTH. P-JIM3uHBI BBIpabaThIBalOTCSI TpoMGoLMTa-
MU U o6nmajalorT G6akrepuLIMAHBIM HeiicTBueM. TpaHcheppUH KOHKY-
PUPYET C MUKpPOOPraHM3MaMH 3a HeOOXONUMbIe IJISI HUX MeTaGosu-~
Thbl, 6€3 KOTOpbIX BO3GYIUTENM HE MOTYT pasMHOXarbcs. Bejyok mpo-
MepAUH YYACTBYET B aKTMBALMM KOMIUIEMEHTA M IPYTHMX peaklusiX.
ChIBOpOTOYHBIE MHTMOUTOPHI KPOBHM, HAaNpuMep [-HHTUOUTOPBI (B-
JIUMONPOTEUHBI), UHAKTUBUPYIOT MHOTHE BUPYChl B pe3ylbTare He-
cneruduyeckoid 610Kanbl UX MOBEPXHOCTH.

OtgefibHble TyMopasibHble (PakTopbl (HEKOTOPbIE KOMITOHEHTHI KOM-
rieMeHTa, PUOPOHEKTHH M Jip.) BMeCTE C aHTHUTEJIaMHM B3aMMoJeii-
CTBYIOT C TOBEPXHOCTBIO MHKPOOPraHU3MOB, criocobcTBysi UX ¢aro-
LMTO3Y, UIPast Pojib ONCOHUHOB.

Bonbuioe 3HayeHue B HecneubUYECKOl Pe3UCTEHTHOCTH HMEIOT
KJIETKU, CIOCOOHBIE K (parolUTO3y, a TaKXKe KJIETKH C [IUTOTOKCHU-
YecKOil aKTUBHOCTBIO, Ha3bIBaeMble €CTECTBEHHBIMM KMJUTEPAMHU, WIH
NK-knerkamu. NK-kineTku npeactariusior coboit ocobyio nomynsiiiuio
JUMPOUUTONONOGHBIX KJIeTOK (GoJblIMe IPaHyJoCOdepXKalUe JIMM-
douuTsl), 00NANAIOIIUX LUTOTOKCHYECKUM ACHCTBUEM TPOTUB YyXKe-
POIHBIX KIETOK (PaKOBbIX, KJIETOK IMPOCTEHILHUX U KIETOK, MOpakeH-
Hbix BUpycoM). Bumumo, NK-kjieTKu ocylUecTBISIIOT B OpraHu3Me
MPOTHBOOIIYXOJIEBBIH HAA30p.

B nongepxaHuu pe3MCTEHTHOCTH OpraHM3Ma HMeeT OoJbluoe 3Ha-
YeHMe M HopMaibHasi MuKpodiopa opraHu3Ma (cM. paszen 4.5).

9.7.1. ®azoyumos

@arouuto3 (or rpey. phago — MOXHpal0 M cytos — KIeTka) —
npouecc MOMIOIIEHNsI U NepeBapHBAHUS AHTUTCHHBIX BELIECTB, B TOM
Yycjie MUKPOOPraHU3MOB, KJIETKAMH Me30IEPMABHOIO [POMCXOX-
neHusi — ¢arouutamu. M. M. MeynukoB painenun ¢aroluTbl Ha Mak-
podaru ¥ MuKpodaru. B Hacrosiiee BpeMs Makpo- U MHKpodaru
obbenuHEHB! B eAMHYIO cucTeMy Makpodaros (CM®). K atoit cuc-
TEMe OTHOCAT TKaHeBble MaKpodard — SIUTEJHATbHBIE KIETKH, 3BE3-
nyarble PETHUKYJIO3HAOTENHOLUTH (KieTku Kyndepa), anbeeossipHble
U MepUTOHeaNIbHble Makpodaru, HaxoAsiluecs B afbBeosiax U IoJo-
cTH GplouIMHBI, GeJible OTpOCTYaThie SMUAEPMOLIMTHI KOXH (KIETKH
Jlanrepranca) u Jmp.

Gyukunu Makpodarop ypessblyaiiHo pa3HooOpa3Hbl. OHU TepBble
pearupyloT Ha 4yXepoIHOe BeulecTBO, SIBISSICh CIELUATU3UPOBAH-
HbIMH KJIETKaMU, TMOTJIOIAIOIMMHY H YHUYTOXAIOIIMMHM B OPTaHU3-
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b AT Felg

@ DR+DT

Puc. 9.4. ®yHKuMoHaNbHbIE CTPYKTYPhl Makpodara (cxeMa).

A[ — anturen; AT — perepmuHanTa antureHa; ®C — darocoma; JIC — nusocoma;

& — cdepmentnr; PJ1 — daronusocoma; MAI — MetaGonu3npoBaHHBI aHTUIEH;

HLA-DR — pacnosHaoumii antured; DR + DT — koMmiekc pacno3Halouiero aH-

TUreHa ¢ aetepMmuHaHTol; Fclg — peuentop x Fc-dparmenty Ig; C3 — peuentop

K ¢dparMeHTy KoMmmiemeHTa; I — peuentop K rucraMuy; C® — cexpeuus ¢ep-

MeHTOB; C — ceKkpeuusi KoMnoHeHToB KomiuieMeHTa; MJI-1 — cekpeumss MHTepaeiku-
Ha; T, B — peuentopst x T-, B-numdountam.

Me 4YyXepoaHble cybcraHMK (OTMHMpaloUIMe KIeTKH, PaKoBble KIET-
KM, 6aKkTepuM, BUPYCH ¥ OpyrHe MHKPOOPTraHW3MbI, aHTUTEHBI, He-
MetabonusupyeMble HeopraHu4eckue BeulecTBa). Kpome Toro, Mak-
podary BbIpabaThIBAIOT MHOTME GHONIOrHYECKH AKTUBHbBIE BElLECTBA —
¢dbepMeHTsl (B TOM YMCIIE JIU30LUMM, MEPOKCHIA3y, 3cTepasy), 6eaku
KOMIUIEMEHTa, UMMYHOMOLYNSATOPBLI TUMA UHTepieiikuHoB. Hannuue
Ha MOBEPXHOCTH MakKpodaros pelieNTOpoB K UMMYHOITIOOYIMHAM (aH-
THTEJIAM) M KOMIUIEMEHTY, a TakXe CHCTeMa MeAuaropoB obecre-
YMBAIOT UX B3aumonenctaue ¢ T- U B-nmumdouuramu. Ipu sToM Mak-
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pocdaru akTUBHpYIOT 3alUTHbIe ¢yHKuMKM T-nmumdbounros. braarona-
P HATMYUIO PELENTOPOB K KOMIUIEMEHTY M MMMYHOIJIOOYIMHaM, a
TaKXe aHTUIEHOB cucTeMbl rucrocosMectuMoctd (HLA) maxpoda-
M MPUHUMAIOT y4yacTHe B CBSI3bIBAHMM U PAClO3HABAHUM AHTHTE-
HoB (puc. 9.4).

Mexauusm ¥ cragus darouuro3a. OTHON U3 OCHOBHBIX ByHKUMIA
Makpodaros siBisietcsl GarouuTo3, KOTOpbIH MMpeacTapiser coboi 3H-
IOIIMTO3, OCYLLUECTBISIEMBI B HECKOJILKO cTamuii (cM. puc. 9.4). Ilep-
Basi CTAOus — afcopOuMs YacTHIl HA MOBEPXHOCTH Makpodara 3a cyeT
SJIEKTPOCTATUYECKUX BaH-IEP-BAATBCOBBIX CHJI ¥ XMMHYECKOrO CpOJ-
CTBa 4acTHll K pelientopaM ¢arouura. Bropas cragusi — uHBarMHa-
LIS KJIETOYHOW MeMOpaHbl, 3aXBaT YacTHLbl M MOTPyXeHHe ee B Mpo-
TorutasMy. TpeTbs cTamusi — oOpa3zoBaHue (parocoMbl, T. €. BaKyOJIH
(my3bIpbKa) B MpOTOIUIa3Me BOKpYI MOMIOLIEHHON YacTuibl. Yersep-
Tasg CTagMs — ciusHue ¢arocoMsl ¢ Ju3ocoMoi darouuta, comep-
Xauiei gecsitku depMeHTOB, U obpasoBaHue ¢aroauzocoMsl. B ¢a-
TOJIM30COME MPOUCXOIUT NMEpPEBApUBAHUE (IECTPYKLMSA) 3aXBaYEHHOI
yacTulbl ¢pepMeHTamMu. [Ipy mornoleHUH YacTULbI, MpUHALIeXalleil
opraHusMy (HamnpuMep, norubilas KJIETKa WIM ee YacTH, coOCTBEH-
Hble GeJIKM M Opyrve BelLIeCTBa), MPOUCXOAMT paclueiuleHue ee dep-
MeHTaMH (aroJIM30COMbl 0 HEAHTHUIEHHBIX BEUIECTB (AMHUHOKHUCIO-
Thl, XHPHbIE KHUCIOTHI, HYKIEOTHIbl, MOHOcaxapa). Eciu moriouia-
eTcsl yyXepodHasi 4acTuua, pepMeHThl (HaroM30CoMbl HE B COCTOS-
HUM paclleNUTh BELIECTBO IO HEAHTUIEHHbIX KOMITIOHEHTOB. B Takux
ciyyasx ¢$aroM3ocoMa C OCTaBILUEHCS ¥ COXpaHMBLIEH YYXEPOIHOCTb
4acThio aHTUTeHa rnepenaercsl Makpodarom T- u B-numdouuram, T. e.
BKJIIouaeTcsl criel¢pruyeckoe 3BeHO MMMYHHUTETAa. DTa nepenaya He-
paspyllleHHOW YacTd aHTUreHa (nerepMUHaHTbI) T-IMMdoLUTY ocy-
LIECTBISETCS NyTeM CBA3BIBAHUSI NETEPMMHAHTHI paclo3HaloUM
AHTUIEHOM KOMIUIEKCA MMCTOCOBMECTHMOCTH, K KOTopoMy Ha T-ium-
douurax umelorcs cneunduyeckue peuentopbl. ONMMCaHHBIA MeXa-
HM3M JIEXHT B OCHOBE PacHO3HABAHMS <«CBOErO» U «4YXOro» Ha
ypoBHe Makpodara 4 siBieHus: paroLuTosa.

Poap darountoza. Marouyros sipisieTcss BaXHEHIUEN 3aLIUTHOM pe-
akuueil. darounThl 3aXBaThIBAIOT GaKTepuH, IPUOBI, BUPYCHl X MHAK-
TUBUPYIOT MX MOCPeACTBOM Habopa (pepMeHTOB U CITOCOGHOCTH CEK-
peruposats H,O, u npyrue nepexucHble coeanHeHHs], obpasyiolune
aKTUBHBINA Kuciopol (3aBeplueHHBIH ¢aroyurtos). OgHako B He-
KOTOpPBIX CJIy4asiX 3aXBaueHHble (arolMTOM MUKpPOOPTraHU3Mbl BBDKH-
BAIOT M Pa3MHOXAalOTCS B HEM (HampyMep, TOHOKOKKH, TybepKyJies-
Has nanoyka, Bo3dyautenb BUU-undexunu u ap.). B Takux ciayyasx
darounTo3s Ha3bIBAIOT HE3aBEPUIEHHBIM.

darouuTo3 ycuJIMBaeTcs aHTUTEJIAMK-OMCOHWHAMH, TaK KaK CBf-
3aHHBIi MMM aHTHUTEH Jierye afcopbupyeTcsi Ha MOBEpXHOCTH ¢paro-
LUTa BCHAEACTBHE HANUYMUS Y MOCHEAHEr0 PELIENTOPOB K ITUM aHTH-
tenaM. Takoe ycunenue parouurtosa aHTUTENTAMH HA3BAHO OTNCOHHU-
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3aUMei, T.e. MOArOTOBKOI MHUKPOOpPraHU3MOB K 3axBary carouy-
Tamy. ParoLnTo3 ONCOHU3UPOBAHHBIX AHTUIEHOB HA3bIBAIOT UMMYH-
HbIM. [l XapakTepUCTUKM aKTHBHOCTU (harouurosa sBeseH daro-
UMTApHB mokasaTteyb. [Ina omnpeaeneHuss ero NMoACYUTHIBAIOT
IO MUKPOCKOIIOM 4YUca0 GakTepUil, MOMIOLIEHHBIX OAHUM (arowy-
toM. ITonp3yrorcst Takke onMcoHOMaroUMTApHBIM MHAEKCOM,
NPEACTaBISAIOIIUM OTHOLIEHHE (aronuTapHbIX Mokaszaresiei, MonydeH-
HBIX C MMMYHHOI M HEMMMyHHOI chIBOpOTKOi. ParouuTapHelii rmo-
Ka3aTenp M oncoHo¢aroUUTapHbIi WHAEKC UCIONB3YIOT B KIMHUYEC-
KO MMMYHOJIOTMU IS OLEHKU COCTOSIHMSI UMMYHUTETA U UMMYH-
HOTO cTaryca.

®arouunTos urpaer GoNBLIYIO POSb B MPOTHBOBAKTEPUATBHOM, TPO-
THUBOIPUOKOBOWH M TMPOTHBOBUPYCHOH 3aliuTe, MOXAEPXKAHUU PEIUC-
TEHTHOCTH OpPraHM3Ma K 4YyXepOAHBIM BelecTBaM.

9.7.2. KomnnemeHm

IIpupoga kommaementa. KoMmieMeHT mpencrapisieT coboit CIOXHBIN
KOMIUIEKC 6€lKOB CHIBOPOTKHM KPOBM, PEArupymrolUX MexXAay coboii
B ONpele/IeHHON MOCIeNoBaTeIbHOCTH U ObGecreyHBAOIIMX YydacTHe
AHTUTEHOB U AHTUTEN B KIETOMHBIX M TYMOPAJIbHBIX PEaKLHUAX MM-
MyHUTeTa. OTKpBIT KOMIUIEMEHT paHiy3ckuM yuyeHbIM K. Bopre, Ha-
3BABIUUM ero <«ajieKCHHoM». CoBpeMeHHOEe Ha3BaHUE KOMIUIEMEHTY
nan T1. Dpnux.

KommreMeHT cocTouT M3 20 pasnmuuamoumxcs no Gpuanko-xuMu-
YeCKHUM cBOMCTBaM GeJIKOB CHIBOPOTKH KPOBH, €ro 0003HAYaioT CUM-
BoJIoM «C», a NeBATh OCHOBHBIX KOMIIOHEHTOB KOMIUIEMEHTa — LU~
pamu: Cl, €2, ... C9. Kaxnaplii KOMIIOHEHT UMeeT CYOBeIUHULIBI,
KOTopbie 00pasyloTcsl MpH pacllelUIeHHH; o0o3HavyaloTcsl oHu Oyk-
Bamu: Clq, C3a, C3b u T1.0. Benku KoMIuieMeHTa SIBNSIIOTCS roby-
JMHAMM WIM DIMKOIPOTEMHAMM C MOJNIEKYIsipHOit Maccoil ot 80 (C9)
1o 900 teic. (C1). BoipabatbiBaiotcsi MakpodaraMu, HelTpodburaMu
n cocraBnstioT 5—10 % Bcex 6eJKOB CBIBOPOTKH KPOBH.

Mexanusm aeicTeus u ¢ynkuuu. KoMIUIeMEHT BBIMOJHSIET pa3HO-
obpasHble PyHKUUU U SIBASETCA OOHUM U3 TJIABHBIX KOMIIOHEHTOB
UMMYHHOI cucTeMbl. B opraHu3Me KOMIUIEMEHT HaXOOUTCS B Heak-
TUBHOM COCTOSIHUM M aKTuBHpyeTcsl oOblYHO B MOMeHT obpa3osa-
HUS KOMIUIEKCa aHTUreH — axTuTeno. Ilocie akTuBauuu ero neii-
CTBME HOCMT KACKAIHBIA XapakTep M IIPEACTaBJISAET CEpPHIO IPOTEO-
JIMTHYECKUX PeaKLMil, HallpapieHHbIX Ha yCHJIEHHE UMMYHHBIX U KIe-
TOYHBIX peakUUil M aKTHUBAUUIO AEHCTBUS aHTHUTEN MO YCTPAHEHHUIO
aHTureHos. CyllleCTBYeT ABa MyTH AKTHBALMM KOMIUIEMEHTA: KJIac-
CHYECKUH M anbTepHAaTUBHBIA. KaccHuyecKHit MyTh OCYLIECTB-
JIsleTcst ¢ ydacTeM aHTUTeN ¥ cXeMaruyecKd M3o0paxeH Ha puc. 9.5.
[Ipu sTOM crocobe akTMBaLMK MPOUCXOOUT MPHUCOEAMHEHHE K KOM-
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Kmmmelic MewmGparoaTaxyouuit
KOMTINIEKC
aimneso | AT A .
MemGpana
KNETKH
N
Pasmit KoMTUTeKC B""‘p::?"gga":;""“
a
Autvren 7\
f@
“ Cs ,‘ C5
- J
6 MemGpaHoaTtaxylouruit
KOMTUIEKC

Puc.9.5. Knaccuueckuii (a) ¥ anbTepHaTHBHBIA (0) NMyTH aKTHBALlHU KOM-
ieMeHTa (cxema).

Cl, C2, C3... C9 — kommnoHeHTh KoMruteMeHTa; Al — aHTureH; AT — aHTHTeNO;
B, 1 — KOMMOHEHTh (PpepMEHTATHBHOI NpHpoas; P — Gelok nponepauH.

ruiekey aHtureH — aHtureso (Al + AT) BHayane komroHeHrta Cl
KommemenTa (ero Tpex cyopenuHun Clg, Clr, Cis), 3areM K obpa-
sopaBuieMycsi KoMiutekcy AT + AT + Cl npHcoeTdHSIOTCS Mocie-
OOBAaTeJIbHO «paHHMEe» KOMIOHeHThl KoMruieMeHTa C4, C2, C3. I
«paHHHe» KOMIIOHEHThl aKTHBHPYIOT C IMOMOIIbIO (PEPMEHTOB KOM-
noHeHT C5, mpuyeM peakuus TpPOTeKaeT yXe 6e3 YYacTHs KOMII-
nekca Al + AT. Komnonenr CS npukperiisiercs K MeMGpaHe KieT-
KM, U Ha HeM oOpasyeTcsi JTUTUYECKUI KOMIUIEKC U3 <«IMO3THUX»
KOMIIOHeHTOB KoMIuiemMeHTa C5b, C6, C7, C8, C9. Dror nuruyec-
KMl KOMIUIEKC Ha3biBaeTcs MeMOpaHOoaTaKyIolMM, TaK KaK OH OCy-
LIECTBISIET JIM3UC KIIETKHU.

AnbTepHaTHBHBIH NMYTh aKTHBALUM KOMILIEMEHTA MPOUCXO-
oUT 6e3 yyacTHsi aHTUTENl M OCYLIECTBIsIeTCS A0 BHIpaGOTKHM aHTH-
TeJl B OpraHu3Me. AJIbTEPHAaTUBHBIA MyTh TakKXe 3aKaHYMBaeTCs aK-
THBalMeil komnoHeHTa CS5 u 06pa3oBaHuUeM MeMOpaHOATAKYIOLIETO
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KoMIUIekca, HO 6e3 yyactus kKoMroHentoB Cl, C2, C4. Becp mnpo-
llecc HayUHaeTcsl C akKTUBaIlMM KoMrioHeHTa C3, Koropas MOXET
IPOUCXONUTh HENOCPEACTBEHHO B pe3yJbTaTe MPSAMOro NeiCTBUS
aHTUreHa (HampuMep, nojiucaxapyuaa MUKPOOHOM KJIETKH). AKTHBH-
poBaHHbIH KoMmoHeHT C3 B3aumoneicrsyer ¢ dakropamu B u D
(dbepmenTaMu) cuctembl KoMrieMeHTa U GejikoM npornepauHoM (P).
O6pa3zoBaBluuiics KOMIUIEKC BKJIIOYaeT KOMMoHeHT CS5, Ha KOTopoM
1 dopMupyeTcs: MEMOpaHOATaKyIOLIMi KOMIUIEKC, KaK W TMpH Kiac-
CUYeCKOM MyTH aKTUBALIMM KOMIUJIEMEHTA.

Takum 06pa3oM, KJacCUYeCKHii ¥ aJbTEpHATHBHBIN IMYTH aKTH-
BallUM KOMIUIEMEHTa 3aBepluaioTcsi obpasoBaHHeM MeMOpaHoaTaky-
JOLIEro JIMTUYECKOro KoMILIeKca. MexaHu3M JeHCTBUSA 3TOro KOMIi-
JIEKca Ha KIIETKYy IO KOHLia He BbIsicHeH. OIHAKO M3BECTHO, YTO 3TOT
KOMIUIEKC BHenpsiercsi B MeMOpaHy, obpasyer Kak Obl BOPOHKY C
HapylLIEHUEM LIEJIOCTHOCTH MeMOpaHBl. DTO NMPUBOAUT K BBHIXOAY M3
KJIETKH HU3KOMOJIEKYJISPHBIX KOMITOHEHTOB IIMTOIJIa3Mbl, a TaKXe
6eJIKOB, MOCTYIJIEHUIO B KJIETKY BOIbI, YTO B KOHEYHOM HTOre MpH-
BOAUT K I'Mbeny KIETKH.

Kak yxe ykasbiBasioch, NMpoliecC aKTHBALIMH KOMIUJIEMEHTA Mpes -
CTaBJIIeT KacKaaHylo (pepMEHTaTHBHYIO peaklHI0, B KOTOpOH yya-
CTBYIOT MpPOTEa3bl U 3CTepasbl, B pe3ylbTaTe 4ero odpasyorcs Mnpo-
OYKThl TpoTeojin3a KoMroHeHTtoB C4, C2, C3, C5, ¢dbparmMeHTHI
C4b, C2b, C3b, C5b, a Takxe ¢parmentsl C3a u CSa. Eciau ¢par-
MeHTbl C4b, C2b, C3b, C5b y4yacTBYIOT B aKTHBAaI[UH CHCTEMBI KOM-
njaeMeHTa, To ¢parmenTsl C3a u CSa obnamaroT ocoboit Guosoru-
yeckoil akTUBHOCTbIO. OHM BBICBOOOXIAIOT TMCTAMMH U3 TYYHBIX
KJIETOK, BbI3bIBAIOT COKpallleHWe T[JaAKOoil MYyCKYynaTypbl, T.e€. BbI-
3bIBAIOT aHAaUIAKTHYECKYIO peaKLMIO, TO3TOMY OHM Ha3BaHbI aHa-
dbunorokcuHaMu.

CucreMa KOMIUIEMeHTa oOecrnedyuBaerT:

A I[IMTOJUTHYECKOE U LIUTOTOKCHYECKOE NEWCTBME aHTUTEN Ha KieT-
KM-MHLIeHH 6narogapsi o6pa3oBaHUI0 MEMOPaHOATAKYIOLIETO KOM-
TeKca; i

A aktyBanvio darouuTos’a B pelyNbTaTe CBSI3bIBAHUS C UMMYHHbBI-
MM KOMIUIEKCaMM M afcopOLMKM UX peLienTopaMu Makpodaros;

A yyacTHe B MHIAYKLIMM MMMYHHOTO OTBETa BcaencTBue obecrieve-
HUS mpolecca AOCTaBKM aHTUIEHa Makpodaramu;

A yyacTHe B peaklyd aHaduIakcHH, a TaKXKe B pa3sBUTUM Bocra-
JIEHUsI BCIEOCTBUE TOTO, YTO HEKOTOphle (PparMEHTHl KOMILIEMEHTA
006J1aal0T XEMOTAKCHYECKOH aKTHUBHOCTBIO.

CrnenoBaTtejibHO, KOMIUIEMEHT O0ONagaeT MHOTOCTODOHHEH MMMY-
HOJIOTMYECKO# aKTMBHOCTbIO, YYAaCTBYET B OCBODOXIEHWH OpraHu3-
Ma OT MMKPOOPraHM3MOB U ApYrUX aHTUIEHOB, B YHUYTOXEHUU OIy-
XOJIEBBIX KJIETOK, OTTOPXEHMM TPAHCIUIAHTATOB, AJIEprMYecKUX Mo-
BpEXIEHUSIX TKaHel, MHAYKIMH MMMYHHOro OTBETa.
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9.7.3. humepchepoH

IIpupona untepdepona. MurepdepoH mnpencrasnsier coboii Geok,
obagaoiMii NMPOTUBOBUPYCHBIM, MPOTHUBOOIMYXOJEBHIM U HMMYHO-
MOIYJUPYIOIIUM CBOICTBAMU, BbipabaTbiBaeMbli MHOTMMH KJIETKA-
MH B OTBET HAa BHEIpeHHE BUpyca WIH CJIOXHBIX 6uononumepoB. UH-
TepcdepoH reTEPOreHeH Mo CBOEMY COCTaBy, €ro MOJIEKY/ISIpHAasi Macca
Konebnercs ot 15 mo 70 xJI. OtkpseiT B 1957 1. A. AiizekcoM u XK. JIun-
IEMAHOM MpPH H3YYEHWM SIBNEHHUS UHTepdepeHLUH BUPYCOB.

CewmeiictBo UHTepdepoHOB BKMoYaeT Gojiee 20 6e)IKOB, pas3jiv-
YaoIIMXC Mo PU3NKO-XMMHYECKUM cBolicTBaM. Bce oHU oGnemuHe-
Hbl B TPU IPYNIIbI MO MCTOYHUKY TMPOUCXOXIEHUS: o, B, y. o-HH-
TepdepoH BbIpabaTbiBaercsi B-nmuMdoliuraMu; ero noxyyaior us Jeii-
KOLIUTOB KPOBH, MO3TOMY HA3bIBAIOT JieiiKoLMTapHBIM. B-HHTepde-
POH MOJNYYalOT MPH 3apaXEHUHM BHPYCAMH KYJIBTYpbl KIETOK ¢bHO-
po0JiacToB YejioBeKa; ero HasbiBaioT PpubpobiaacTHeIM. y-HHTepdepoH
MOJIYYaIOT U3 UMMYHHBIX T-1MMGOLIHUTOB, CEHCHOMIM3UPOBAHHbIX aH-
TUTEHaMH, [MO3TOMY €ro Ha3bIBAIOT UMMYHHBIM. MHTepdepoHbl 06-
JIAAlOT BHUAOBOM cneunpUYHOCTDIO, T.e. MHTEP(PEPOH YeIOBEKA Me-
Hee 3¢ deKTUBEH IS XUBOTHBIX U Hao6OpOT.

Mexanusm aeiicTBud. [IpoTHBOBHpYCHOE, aHTUIpOIUdepaTUBHOE U
MMMYHOMOAYIMpYIOlllee NeiiCTBUE HUHTEP(EpPOHOB HE CBSI3aAHO C He-
[TOCPEACTBEHHBIM BIMSHMEM HA BUPYCHl WJIH KJIETKH, T.€. MHTepde-
POH HE HEHCTBYET BHE KJIETKH. AGCOpOUpysichb HAa MOBEPXHOCTU KIIETKU
MJIM TIPOHUKAS BHYTPb KIETKH, OH Yepe3 FeHOM KIETKH BIIUSET Ha
npoliecChl PeNnpoayKUMu BuUpyca wid nponudepauuio kietku. Ilo-
3TOMy JeiicTBue HMHTepdepoHAa B OCHOBHOM MPOGHIAKTHYECKOE, HO
€ro MCIMOJIb3YIOT M B JIeUEOHBIX LIENISX.

3nauenne untepdeponoB. Mnrepdepon urpaer Gonbilyio poib B
noqiepXaHUHU PE3UCTEHTHOCTH K BUpycaM, MO3TOMY €ro NMpHUMeEHs-
0T M1 MpOdUIAKTUKM M JIEYEHHS] MHOTMX BMPYCHBIX HHQEKLMA
(rpumm, aJeHOBUPYCHI, Tepriec, BUPYCHBIN remnaTuT U Ip.). AHTHIIpO-
audepaTUBHOE NeACTBHE, OCOGEHHO y-UHTEpGEPOHA, UCTIONL3YIOT JUIS
JIe4YeHHUsT 3JI0KAaYECTBEHHBIX OIyXojieil, a UMMYHOMOAYJIHUpYIOLiee
CBOMCTBO — JUISI KOppPeKUMHM paboTbl UMMYHHOU CHUCTEMBI C LIEJIBIO
€e HOpMANM3ALMKU TIPH PA3TUYHBIX UMMYHOAE(DULMUTAX.

Pa3pa6otaH M NpoM3BOOUTCA PSII MpernapaTtoB o-, B- U y-HHTEpde-
poHos. CoBpeMeHHbIe Tpernaparsl MoAy4aloT MeTogaMy GHOTEXHOJIOTHH,
OCHOBAHHbIMM HA MPUHLMIAX NEHETUYECKOM UHXeHepuH (cM. IviaBy 6).

9.8. AHTUreHbl

AHTHUTEHBI — 3TO JI0Oble FeHETHYECKM YyXKepOoAHbIe MJISI JaHHO-
ro opraHM3Ma BellecTBa (O6BIYHO GHOMOTMMEpHI), KOTOpBIE, TMOMAaB
BO BHYTPEHHIOIO Cpelly OpraHM3Ma WM o6pasysich B OpPraHU3MeE, Bbl-
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3bIBAIOT OTBETHYIO CrELU(PHYECKYIO HMMYHOJOTHYECKYIO peaklHio:
CHUHTE3 aHTHUTeJI, MOsIBIeHUe CEHCUOMTM3NPOBAHHbIX JTUMPOLUTOB WK
BO3HUKHOBEHHE TOJIEPAHTHOCTH K 3TOMY BELIECTBY, THITEPYYBCTBHU-
TETbHOCTH HEMEMJIEHHOTO U 3aMelUIEeHHOTO TUIIOB MMMYHOJOTUYec-
KOil maMsTH. AHTUTENA, BblpabaTbiBaeMble B OTBET Ha BBeleHHE aH-
TUFeHa, crielU(pUUecKH B3AUMONEHUCTBYIOT C 3TUM aHTUIEHOM in vitro
¥ in vivo, oOpa3ysl KOMIUIEKC aHTHIeH — aHTHUTEJO.

AHTHreHs!, BbI3bIBaIOLUIHE MOIHOLIEHHBIH MMMYHHbBIA OTBET, Ha-
3bIBAIOTCA MOJIHBIMHU AaHTUTEHAMHU. DTO OpraHUYecKHe BelllecTBa
MHKPOBGHOro, PacTUTEIbHOTO U XHBOTHOTO MPOUCXOXACHHUSI. XUMH-
YeCKUE IJIEMEHThI, MPOCThIE U CJIOXHbIEe HEOpPraHUvecKue COeIuHe-
HUSI aHTUTEHHOCThIO HE 00/1aHaloT. AHTUIEHAMH MOTYT GbITh KaK Bpel-
Hble, TaKk U Ge3BpefHble [UIsI OpraHU3Ma BelllecTBa.

AHTHreHaMu ABISIIOTCA TakKxXe GakTepuu, rpubbl, MpocTeiflive,
BUPYChI, KJIETKM M TKAaHHM XUBOTHBIX, MOMNAaBLUME BO BHYTPEHHIOIO
cpelly MakpoopraHu3Ma, a TaKXKe KJIETOYHbI€ CTEHKH, LMTOIUIa3Ma-
TUYecKHe MeMOpaHbl, pUGOCOMbI, MUTOXOHIAPHHU, MHUKPOOHBIE TOK-
CHHBbI, 3KCTPAKThl MEJIbMUHTOB, SIIbI MHOTHX 3M€ M M4es, MpUpOI-
Hble GenkoBhie BelllecTBa, HEKOTOpble MOJMCaXxapuIHble BellecTBa
MHUKPOOHOro TMPOUCXOXAEHHUSI, pacTUTENbHbIE TOKCHHB M T. 1. AH-
TUIFEHHOCTb ONpenessieTcs CTPYKTYPHBIMU 0coOeHHOCTSIMU GUOMNONH -
MepoB, SBISAIOIIMXCA TeHETHYECKHM YYXKEepONHbIMH JUisl OpraHu3ma.
BoNBLUIMHCTBO M3 HHUX COAEPXKAT HECKOJNBbKO BHIOB aHTHUreHOB. Ko-
JIMYECTBO AHTUIEHOB B TNPHPOAE YBEJIUYMBAETCS B pe3yJbTaTe IMOsB-
JIEHUsI AaHTUTEHHbIX CBOWCTB Y MHOTHX HEAHTUIEHHbIX CYOCTaHLMIA MpH
COeIMHEHUH MX C OPYrMMM BellleCTBAMH.

HekoTtopble BelllecTBa CaMOCTOSITEIbHO HE BbI3BIBAIOT UMMYHHO-
ro OTBETa, HO MPHUOOPETAIOT 3TY CNOCOOHOCTb MPH KOHBIOTALUU C
BBICOKOMOJIEKYJIAPHBIMU GEJTKOBbIMU HOCHUTEISIMU WJIM B CMECH C
HuMHM. Takue BelIECTBA HA3bIBAIOT HETOJHBIMM AHTHUIEHAMH, WIH
rantTedaMu. [anTeHaMu MoryT ObITb XMMHMYECKMe BELIECTBA C Ma-
JIoil MoJeKylIsipHOil Maccoit unu Gosiee cloOXHble XMUMHYECKUE Be-
1IeCTBa, He OOMamaioliye CBOCTBAMM ITOJIHOTO AHTHUIEHA: HEKOTO-
pble GakTepUanbHbIE MONMCAXapUAbl, MOJUIMENTUL TYOEPKYJIE3HON
nanouku (PPN), AHK, PHK, nununsi, mentuasl. I'anteH sBasgercs
YacThiO MMOJHOTO WJIM KOHBIOTMpOBaHHOro aHTUreHa. O6pasyiouuecs
K KOHbIOraty 6ejika c ranTeHoM aHTHUTeNla MOTYT TaKXe pearupo-
BaTh U cO CBOOOOHBIM ranrteHoM. ['anTeHbl UMMYHHOTro OTBETA HE
BbI3bIBAIOT, HO OHM BCTYMAIOT B PEAKI[MI0 C ChIBOPOTKAMH, colep-
XauuMu crieriupruYecKie K HUM aHTUTENA.

AHTHreHbl 0671aNAIOT crieUpUYHOCTHIO, KOTOpasi CBA3aHA C Ka-
Koi-nbo onpeneseHHoil XMMUYECKOil rpynnoil B cocraBe MoJIEKy-
JIbl, Ha3biBaeMOl NE€TepMUHAHTON, WM 3nmUTOonoM. [letepmu-
HAHTbl AHTUreHa — 3TO Te ero YacTH, KOTOpble Pacro3HAIOTCS aH-
TUTEJIAMU U UMMYHOKOMIMETEHTHBIMU KJIETKAMM.

[TonHble aHTHreHbl MOTyT MMETb B CBOEM cOcTaBe nBe M Gonee
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ONHO3HAYHBIE ACTEPMUHAHTHbIE IPYNIUPOBKH, MOITOMY OHU SIBAS-
I0TCS1 IBYXBAJIEHTHBIMU WIH MONUBAIEHTHBIMU. HenonHble aHTUrEHBI
(ranTeHsl) MMEIOT JIMLIb OAHY JETEPMHUHAHTHYIO TPYNIUPOBKY, T.€.
SIBJISIIOTCS ONHOBAJIEHTHBIMU.

Hau6onee BhipaX€HHBIMH AHTUTeHHBIMU CBOMCTBaMM o6iamaior
6enKuM Kak OHOMNONUMEPBI € BHIDAXEHHOH TeHETHYecKoil 4yxepoa-
HocThlo. UeM nasibilie apyr ot Apyra B (pHIOreHETHYECKOM Pa3BUTHH
OTCTOSIT XHWBOTHBIE, TeM Oonbllleli aHTHIEHHOCTbIO OYIyT 06iamath
UX OeNKM MO OTHOUIEHHIO APYF K IpYyry. DTO CBOMCTBO OeNKoB uc-
MOJIb3yeTCsl IS BHISIBNEHUSI (PUIOrEeHETHYECKOTO POMCTBA XMBOTHBIX
pa3NMYHBIX BUIOB, a TaKKe B CyldeOHO-MeNMIIMHCKOH 3KCITepTH3e
(g onpexeteHus] BUIOBON NMPUHALIEXHOCTH MATEH KPOBHU) U MMU-
1IeBOi NMPOMBILUIEHHOCTY (ISl BLIABIEHHUS PaNibcUPUKALMU MSICHBIX
MPOAYKTOB).

Bosbiloe 3HaYeHHEe UMEET MOJIEKYJISIpHAsi Macca aHTUIeHa. AHTHU-
FTeHHOCThIO 06J1afaloT GUONOIMMEPHI C MOJIEKYJISIpHONW Maccoil He
Mmenee 5—10 kJI. M3 3Toro npasuia cyllecTBYIOT MUCKITIOYEHUS: HYK-
JIEMHOBbIE KHUCIOTHI 061amaioT 6oIblIOi MOJEKYJISIpPHOM Maccoi, HO
Mo CpaBHEHHIO ¢ OETKOM MX aHTHICHHbIE CBOICTBAa ropasmo MeHee
BbipaxkeHbl. ChIBOPOTOUYHBIH abOYMUH ¥ reMOMIOOUH 00NamaloT ofu-
HaKoBO# MoJteKyJsipHoi Maccoit (~ 70 000), Ho anb6yMuH sBNseTCA
6Gonee CHIBHBIM AHTUTEHOM, YE€M reMOITIOGMH. 3To 06YCIOBIEHO
pa3iMyMeM B BAJEHTHOCTH YKa3aHHBIX O€JIKOB, T.e. 4ucJie coAepxka-
LIMXCSA B HUX JETEPMUHAHTHBIX TPYIIIL.

AHTHUT€HHOCTb CBSI3bIBAIOT C XECTKOI MOBEPXHOCTHON CTPYKTYpOi
IETEPMUHAHT, PacloOXEHNEM aMUHOKHUCIIOT, COCTABISIOILUX MOJH-
MenTUAHbIE LeNd, ocOGEHHO MX KOHUeBble yacTd. Hampumep, xe-
JIATUH MHOTHE TOAbl HE CYUTAICS AHTUFEHOM M3-32 OTCYTCTBHS Xe-
CTKHX CTPYKTYp Ha IMOBEPXHOCTH MOJIEKYJIbI, XOTS MpeACTaBISIET
coboii 6etoK ¢ Gonblloit MosekyaspHoil Maccoit. Monekyna xena-
THHA MOXET MpUOOpecTH CBOMHCTBA AaHTHUIEHA, €CJIIM BBECTU B €€
CTPYKTYPY THUPO3UH WJIM JIPYroe XMMHUYECKOE BELUECTBO, MpUAAIOLIEE
XKECTKOCTb [TOBEPXHOCTHBIM CTPYKTYpaM. AHTUIeHHasi AeTEpMUHAHTA
MOJINCAXapHUIOB COCTOUT M3 HECKOJBKUX TEKCO3HBIX OCTATKOB.

AHTHTeHHBbIE CBOCTBA XeJIaTUHA, reMONIOOKHA U APYTUX cJIabbix
AHTUTEHOB MOXHO YCHJIMTb, aAcOpPOUpYysl MX Ha pa3jIMYHbIX HOCUTe-
Jiax (KAoJIMH, aKTHBUPOBAHHBIN Yroyib, XMMUYECKUE MMOJIUMEPDI, THI-
POOKUCh ATIOMHUHUSA M JIp.). DTH BEILECTBA MOBBIILAIOT WMMYHOTEH-
HocTh aHTHMreHa. OHM Ha3bIBalOTCA aabloBaHTaMu (cM. DiaBy 9).

Ha MMMyHHBII OTBET BINSIET KOJMYECTBO MOCTYMAIOIIErO aHTH-
reHa: yeM ero 6GoJbile, TeM 6onee BbIpaXeH UMMYHHBIH oTBeT. Of-
HaKO MpHU CAULIKOM GOJIBLUOI 03¢ aHTHUIEeHA MOXET HACTYMHUTb UM-
MYHOJIOTUYECKAS] TOJIEPAHTHOCTb, T.€. OTCYTCTBHE OTBETa OPraHM3-
Ma Ha aHTUTEHHOE pa3JpaxeHHe. DTo ABJEHUE MOXHO OGBSICHHUTH
CTUMYJISILMEN aHTUreHOM cyGrmonyasiuMu cynpeccopHbiXx T-nmuMdo-
LIUTOB.
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BaxHbIM ycJIOBUEM AHTUTEHHOCTH SBASIETCSI PacTBOPHMOCTb aH-
tureHa. KepaTiH — BBICOKOMOJIEKYJIAPHBIH O€IOK, HO OH HE MOXET
ObITb MpEICTaRNeH B BUIAE KOJUIOUWAHOTO pacTBopa M He SIBIAETCS aH-
TUTEHOM.

lanTeHsl u3-32 HEGONMBILOI MONEKYNIAPHON Macchl He (UKCHPY-
IOTCSI UMMYHOKOMITETEHTHBIMU KJIETKAMM MaKpoOpraHu3Ma M He
MOTYT BbI3BAaTh OTBETHYIO MMMYHOJIOTHYeCKyI0 peakiiuio. Eciu Moje-
KYJly rarnteHa UCKYCCTBEHHO YKPYMHUTh, KOHBIOTUPDOBAB €€ C KpYII-
HOil 6eJIKOBOH MOJIEKYJIOH, MONYYUTCA IMOJHOLEHHBI aHTUrEH, crie-
IMPUYHOCTD KOTOPOro OymeT ornpeNeNiATh ranTteH. begox-HocuTtenab npu
3TOM MOXET TepATh CBOI0 BUIOBYIO ClellM(UYHOCTb, TaK KakK Je-
TCPMHUHAHTBI TaNTEeHa PacloJOXEHbl Ha ero MOBEPXHOCTH M Hepe-
KPBIBAIOT €ro COOCTBEHHbIE NeTePMHHAHTHI.

MonyranreHsl — HeopraHuWyeckHe pamukaibl (ifon, 6poM, HUT-
porpymmna, a3oT ¥ T.I.), MpUCOoeAHHUBUIMECA K OeJKOBOH MoJeKy-
Jie, MOTYT MEHSITb UMMyYHoJIorMYecKyio crnieuuduyHocts Genka. Ta-
KHe HoaupoBaHHbBIE WIM GpoMHUpoBaHHbIE GENKM BbI3BIBAIOT 06pa3o-
BaHWE aHTHUTEJN, CrelMbUUHBIX K ioly ¥ GpoMy COOTBETCTBEHHO, T. €.
K TeM JeTepMHMHAHTaM, KOTOpPBIE PACIOJNAraloTCsl Ha MOBEPXHOCTH
MOJIHOTO aHTHIEHa.

[IpoaHTHUreHbB — ranTeHbl, KOTOpble MOTYT COeIHHSATHCA C
coOCTBEHHBIMY OeJIKaMH OpraHu3Ma M CEeHCUOWJIM3MPOBATh €ro Kak
ayroaHTurensl. HarmpuMep, MpoloyKThl pacuieruieHusl MEHULIWUIMHA B
COeNMHEHUM C GeJIKaMH OpraHu3Ma MOTYT ObITb aHTUIeHaMH.

leTepoaHTUreusl — oOllMe AHTUTEHbI, BCTpeyawlolUIuecss y
pa3HbIX BHIOOB XHBOTHBIX. Brniepsble 5TOT (peHOMeH ObUI OTMeyeH B
onbirax JIx. ®opcmana (1911), koTopblii MMMYHU3UPOBAIL KPOJIHUKA
CYCreH3uell opraHoB Mopckoii cBUHKH. ITojlydeHHasi OT KpOJIUKA Chl-
BOPOTKA COAEpXajla aHTUTeNa, BCTYMaBLIME BO B3aUMOICHCTBUE HE
TOJNILKO ¢ GeikaMH{ MOPCKOH CBMHKM, HO U C 3pUTpoLiuTaMu Oapa-
Ha. Oxasanoch, YTO MOAMCAXapHAbl MOPCKOM CBUHKH B aHTUIEHHOM
OTHOLIEHHH ONMHAKOBBI C NOJUcaxapUiaMH 3PUTPOLUTOB GapaHa.

IetepoaHTHIeHbl OOHApYXeHbl y 4eJloBeKa ¥ HEKOTOPBIX BHUIOB
Gakrepuii. Harpumep, Bo3GyquTeN b YyMbl M 3PUTPOLLUTHI YeIOBEKA
¢ 0 rpynmnoii kpoBu uMeloT obliMe aHTureHbl. B pesynbrare ummy-
HOKOMITETEHTHbIE KJIETKH 3TUX JIIOAC He pearupyloT Ha Bo30ymute-
JIL YYMbI KaK Ha 4YyXepPOAHbIi aHTUreH M He pa3BUBAIOT MOJHOLEH-
HOl UMMYHOJIOTMYECKON peakIiui, YTO HEPEAKO NMPUBOLUT K JIETAIb-
HOMY HCXOLy.

ANJIOAHTHUTEeHbl (M30AHTUMEHbI) — pa3IMYHble aHTUTEHbI BHYT-
pu oaHoro BuIa. B HacTosiiee BpeMsi B 3pUTPOLIMTAX YesioBeka 006-
HapyxeHo Gojee 70 aHTHreHoB, Koropsie naioT okono 200 000 co-
yeTaHui. I mMpakTUYeCKOro 3APaBOOXpPAHEHHMs pellaiollee 3Haye-
HHE MMeIOT rpynibl KpoBH B cucreMe ABO u pesyc-aHTtureH. Kpome
3PUTPOLIUTAPHBIX AHTUTCHOB, y YEJIOBEKA CYyLUECTBYIOT W Apyrue aj-
JIOAHTHUIEHBI, HAMPUMEP AHTUTNEHbl [JIABHOTO KOMILIEKCa THMCTOCOB-
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mectumocth — MHC (Major Histocompatibility Complex). B 6-it nape
XPOMOCOM 4eJIOBEKA paclosiaraloTcsl TPAHCIUIAHTALIMOHHBIE AHTHIe-
Hel HLA (Human Leucocyte Antigens), AeTepMHHHUpYIOL[HE TKaHe-
BYIO COBMECTUMOCTb MpH NEpecanke TKaHeil U opraHoB. TkausaMm yeso-
BeKa mpucylna abcomoTHas WHIMBUAYAIBHOCTb, U MOA0OpaTh JOHOpa
M pELMNHEHTa C ONMHAKOBBIM HAOOpOM TKAHEBBIX AHTHUTEHOB MpaK-
THYECKH HEBO3MOXHO (HMCKIIOYEHUE — OJHOSAMLIEBbIE GIM3HELbI).

KneTku 3mokayecTBeHHBIX OMYXOJIEH TaKXe€ COAEPXAT AHTHUTEHBI,
OT/IMYAIOIIMECS OT AHTUTEHOB HOPMAJIBHBIX KJIETOK, YTO HCMOJIb3Y-
eTcsl JUIl UMMYHOIWArHOCTHKH ormyxoneit (cM. rnasy 9).

AHTHTreHbl OaKkTepHii, BUPYCOB, rpuGOB, MPOCTEHIUUX SBASIOTCH
MONHBIMU AHTUT€HAMH. B COOTBETCTBUH ¢ XMMHYECKHM COCTaBOM, CO-
NepXaHHEM M KayecTBOM O€/IKOB, JIUMHUAOB, UX KOMILIEKCOB aHTH-
FeHHOCTb Y pPa3HbIX BMIOB MHKpPOOpPraHu3MoB pa3iuyHa. Iloatomy
KaXAblil BHJ MPEICTABIAET COO0i aHTUIeHHYI0O MO3auKy (CM. IJ1aBy 2).
AHTHreHbl MHKPOOPraHM3MOB HCMOJIB3YIOT ISl TMOJYYEHHS! BaKLHMH
M JIMAarHOCTHYECKHX MpPEenaparoB, a TaKXe WIAEHTU(MUKALUHU U UHIU-
KallUh MHUKPOOPraHU3MOB.

B npollecce 3BONMIOLMM AHTUIEHHAS CTPYKTYpa HEKOTOPHIX MHK-
POOPraHU3MOB MOXeT MeHATbcss. OcoGeHHO GOMbIIOI U3MEHYHBOC-
TbIO aHTHrEHHOM CTPYKTYpbl obnagaior BUpycht (rpumnmna, BUY).

Takum o6pa3oM, aHTHUreHbI, KAaK TeHETHUYECKU YYXEpOINHBIE Be-
LIECTBA, OCYILECTRISIOT 3aMyCK UMMYHHOI CUCTEMBI, MPUBEICHHUE ee
B (YHKUHOHAJIBHO AKTHBHOE COCTOSIHME, BbIpaXaioilieecss B IMPOsSB-
JIEHUH TEX WM WHBIX UMMYHONOTHYECKHMX peaKLMil, HanpaBiEHHBIX
Ha ycTpaHeHHe HeOJaronmpHUsTHOrO BO3ACHCTBHS AHTUIEHA.

9.9. AHTUTEenooGpasoBaHue

Ilpupona antuten. B oTBeT Ha BBENEHHE AHTUTEHAa UMMYHHasl CHUCTe-
Ma BbIpaGaThIBaeT aHTHUTENA — GEJNKM, CMOCOGHDBIE CrELIHPHYECKH co-
eAMHATBCH C AHTHIEHOM, BbI3BaBIIMM KX 00pa3oBaHHMe, U TaKHM
obpa3oM yyacTBoBaTh B HMMYHOJNIOTHYECKUX peakuusax. OTHocsTCS aH-
THUTeNa K y-TNOGY/JIMHAM, T. €. HAUMEHEe MOABUXHON B 3JIEKTpHYEC-
KOM noJie ¢ppakuuu GeJKOB CHIBOPOTKM KpoBH. B opraHuame y-rio-
Oy/IMHBI BLIPaOaTBHIBAIOTCS OCOGBIMU KJIETKAMM — TutasMouutaMu. Ko-
JIMYECTBO y-IIOOYJIMHA B CBHIBOPOTKE KpPOBM COCTaBJISIET MPUMEPHO
30% ot Bcex 6eskoB KpoBH (an1bOyMHUHOB, o.-, B-DIOOYJUHOB M AOp.).
B cootBercTBMH ¢ MexayHapoaHo# KiaccuduKauuei y-rao0yTHHEL,
Hecylude (YHKUMU aHTUTEN, MOJYYHIM Ha3BaHHE UMMYHOINOOYIH-
HOB U oBo3HauyaloTca cuMBosioM Ig. CirenosaTenbHO, aHTHUTENA — 3TO
UMMYHOTJIOOYJIMHBI, BbipabaTpiBaeMble B OTBET Ha BBEACHHE AHTH-
reHa U crocoOHble crielupUYecKd B3aMMONEHCTBOBATh C 3THM Xe
aHTHUIEHOM.

Qyuxupn anThTen. IlepBuyHast GYHKUMSA aHTHTEN COCTOMT BO B3a-
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UMONEHCTBUM HX AKTHBHBIX LEHTPOB C KOMIUIEMEHTAPHBIMH MM Je-
TEPMHHAHTAMHM aHTHreHoB. BropuyHass ¢(yHKIHA aHTHTEJ] COCTOMT B
HUX cnocobHOCTH:

@ CBS3BIBATH @HTHIEH C LEJIbI0 €ro HeHTpaIM3alMH U IJUMHHALUUH
U3 OpraHu3Ma, T. €. MPUHUMATh y4yacTHe B GOpMHUPOBAHHH 3aLLH-
Thl OT AHTHMIEHa;

® y4yacTBOBaTh B PACMO3HABAHUH <«YYXOro» aHTHIEHA;

® 06ecrneYnBaTh KOOMEPALHI0 UMMYHOKOMITETEHTHBIX KAETOK (MaK-
podaros, T- u B-numdoLuTOB);

® yyacTBOBaTh B PaxIM4YHBIX opMax MMMYHHOro orsera (¢arouu-
To3, KwutepHas ¢yHkuus, THT, I'3T, uMMmyHolorHueckas To-
JIEpAHTHOCTb, UMMYHOJIOTHYECKAS] MaMSTh).

Ilpumenenne anTHTe] B MeauuMHe. BciemcTBue BbICOKOM CrielM-
¢uyHOCTH U GONBILOH PONM B 3ALUMTHBIX UMMYHHBIX PEAKLUAX aH-
TUTEJIA UCTIONB3YIOT I JUATHOCTHKU WHQEKLUHOHHBIX U HEMHpeK-
LIUOHHBIX 3a060JIeBaHUi, onpee/leHHS UMMYHHOIO CTaTyca OpraHM3-
Ma, MpoPUNAKTUKH M TEpanuHu psiza WHGEKUHOHHBIX U HEHH(EK-
UMOHHBIX Gosie3Hei. g 3TOro CyiecTBylOT COOTBETCTBYIOIIHE UM-
MYHOGHOJIOTHYECKHE TIPENapaThl, CO3AAHHBIE HA OCHOBE AHTHTEN W
HMelolUME 1esieBoe HasHayeHue (cM. raasy 10).

Ctpykrypa auTHTen. bejku UMMYHOIJIOOYJIMHOB MO XUMHYECKOMY
COCTaBY OTHOCATCSl K [JIMKOIPOTEHAAaM, TaK KaK COCTOSIT U3 NpoTe-
MHA U caxapoB, MocTpoeHbl M3 18 aMuHoxucnoT. UMeloT BUIOBLIE
OT/JIMYMSA, CBA3AHHBIE IJIaBHbBIM 0o0OpasoM ¢ HaGOpOM aMHHOKHCIIOT.
MonexynsapHas Macca MMMYHOIJIOOYAHHOB HaxXOIUTCH B Mpenesax
150—900 xJI. Ux Monekyabl UMEIOT LHWIMHIPHYECKYIO (opMy, OHHU
BUIHBI B 3JIeKTpoHHOM MukKpockone. [Jo 80 % MMMyHOrnoGyJIHHOB
HUMEIOT KOHCTAHTY CeIUMEHTALUU 7S; yCTOMYUBBI K C/aGbIM KHCIO-
TaM, lLeJoyaM, HarpesaHHio o 60 °C. Bbuiequth MMMyHOIJIOGYIH-
HbI U3 ChIBOPOTKH KPOBH MOXHO (PM3UYECKUMH U XUMHYECKUMHU Me-
TogaMH (3NeKTpodope3, H30JEKTPHYECKOE OCAXKIEHHE CIHUPTOM M
KHCJIOTaMH, BbicaiMBaHHe, apduHHass xpoMmarorpadus u ap.). OtH
METO/bl MCIOJIb3YIOT B MPOU3BOACTBE NPHU MPHIOTOBIEHUH UMMYHO-
OUOMOrHYECKUX MpENapaToB.

WMMyHOrIOGYIMHBI MO CTPYKTYpPE, aHTUTEHHBIM U UMMYHOOHO-
JOrHYecKUM CBOWCTBaM pa3fensioTcs Ha MnaTh Kiaccos: IgM, IgG,
IgA, IgE, IgD (ta6n. 9.1). HMmyHorn06yIMHB M, G, A MMeloT nox-
xiaccel. Hanpumep, IgG umeer vethipe nomkinacca (IgG,, IgG,,
IgG,, 18G,). Bece knacchl M moaxiacchl pa3nmMyaloTcs Mo aMHHOKHMC-
JIOTHO# nociiefoBateNbHOCTH. MMMYHOIIOOY/IMHBI YeloBeKa U XXHBOT-
HBIX CXOJHBI MO CTPOEHHIO.

P. Ioptep u /. DnenpMaH yCTAHOBHIM CTPOEHHE MOJIEKYJbl UM-
MyHOrJ106yJiMHOB. [1o MX HaHHBIM, MOJIEKYJIbI HMMYHOIJIOOYJIMHOB BCEX
MATH KJIACCOB COCTOAT M3 MOJIMIIENITUAHBIX Leneii: JBYX OAMHAKOBBIX
Tsikenbix ueneil H (or aHrn, heavy — Taxenblit) U IBYX ONUHAKO-
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L-uens H-uens H-uen»  L-uens

Fab- {
dparMenr

C-vacrp <

Fc-dparment

Puc.9.6. CrpoeHne uMMyHornobynuHa knacca G (cxeMma).
OObsicHeHHe B TEKCTE.

BbIX Jierkux uerneil — L (ot aHr. light — nerkuit), coeIUHEHHBIX
Mexay coboit aucynbbHAHBIME MOCTHKAMH (puc. 9.6). CooTBeTCTBEHHO
KaximoMy Kiaccy MMMyHornobynuHos, T.e. M, G, A, E, D, paau-
4YaloT MATh THMOB TSKEJbIX Leneh: p (Mio), y (ramma), o (anbda), €
(ancuiioH) U & (mesbTa), UMEIOLMX MOJIEKYJISIDHYIO Maccy B Mpeje-
Jnax 50—70 k[ (comepxar 420—700 aMMHOKHCIOTHBIX OCTAaTKOB) H
Pa3THYaIoLKXCS N0 AHTHIeHHOCTH. Jlerkue Lienu Bcex IMSTH KIaccoB
ABNSAIOTCA OOWMMHU U OBIBAIOT ABYX THMOB: x (Karmna) ¥ A (nam6aa);
HMeloT MoekyasipHylo Maccy 23 k]I (214—219 aMHHOKHCIOTHBIX
ocTaTkoB). L-Lenu UMMyHOrJOOYJIHMHOB PANVIMYHBIX KJIaCCOB MOTYT
BCTYNaTh B coeqUHEHHE (PeKOMOUHMpOBATHCA) KAK C TOMOJIOTHYHBI-
MH, TaK U c rerepojiornuHsiMi H-nenamu. OnHako B ogHOi ¥ Toi
Xe MoJIEKyJie MOTYT ObITb TOJBKO MAEHTHYHble L-uenu (x wim ).

Kax B H-, tak u B L-uensx umeercs sapuabenpHass — V (oT aHm.
various — pa3Hblif) obsacTh, B KOTOpOii MOCIEAOBATEIBHOCTh aMUHO-
KUCJIOT HEMOCTOSHHA, U KOHcTaHTHas — C (oT aHm. constant — rno-
CTOSIHHBII) 00NacTh C NMOCTOSHHBIM HAaGOPOM AMHUHOKUCIOT. B Jierkux
M TXesbIx Uensax padinyaror NH,- 1 COOH-koHuesbie rpymbl.
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Puc.9.7. UMMyHOrNo6ynHHBl PasinYHBIX KIAcCOB (cxema).
OObBsAICHEHHE B TEKCTe.

ITpu o6paboTke y-r10GYTMHA MEPKANTOITAHOJIOM pa3pylUAIOTCs
OUCYNbMHAHBIE CBA3H M MOJIEKYIAa UMMYHOIJIOOYJIMHA pacrajaercs
Ha oTAeJibHble Lieny noaunentuaos. IIpyu Bo3neiCTBUH MPOTEOMUTH-
YeCcKUM (pepMEHTOM MarnanHOM HMMYHOIJIOOYIMH pacuieriseTcs Ha
TpU (hparMeHTa: IBa HEKPUCTAJUIM3YIOILUXCS, COAEPXKALIUX JAETEPMH-
HaHTHble IpyMNInbl K aHTUreHY U Ha3BaHHbIX Fab-¢parmeHTamu I u
Il (ot aHrn. fragment antigen binding — ¢dparmMeHThI, CBA3BIBAIOLLME
aHTHTEH) U oWH KpucTtaumsywowuii Fc-pparment (or anrn. fragment
crystallizable). Fabl- u Fabll-¢parMeHTB! cXOOHBI MO CBOCTBAM W
aMWHOKHUCIOTHOMY cocTaBy U omiauvaiorca or Fc-¢parmeHra; Fab-
1 Fc-dparMeHTH! ABASAIOTCA KOMIMAKTHBIMM OOpa30BaHUSMM, COENH-
HEHHBIMM Mexi1y coboil rubkumu yuactkamu H-uenu, Gnaromaps
YyeMy MOJIEKYJIbl UMMYHOIJIOOYJIMHA UMEIOT FHOKYIO CTPYKTYpY.

Kak H-uenu; Tak u L-uenu MMeloT otaeibHble, JUHEHHO CBS-
3aHHblE KOMIAKTHbIE Y4aCTKH, Ha3BaHHbIe JoMeHaMH; B H-uenu
ux no 4, a B L-uenu — no 2.

AKTHBHBIE UEHTPBI, WIM NETEPMHHAHTHI, KOTOphle opMupy-
1otcs B V-061acTaX, 3aHUMAIOT NpUMepHO 2 % MOBEPXHOCTH MO-
JIeKyNbl UMMyHOIIOOYyMHA. B Kaxzaoi Mojekyse UMEIOTCH JABeE Ae-
TepPMHUHAHThI, OTHOCSLUHECA K rurnepsapuaGesbHbIM y4acTKam H-
u L-ueneii, 1. e. Kaxnaas Mojiekyaa UMMYHOTJIOOYIMHA MOXET CBSI-
3aTh JIBe MOJIeKYJIb! aHTUreHa. [1o3ToMy aHTHTeNna ABNAIOTCS ABYX-
BaJICHTHBIMH.

TunoBo#t cTpyKTYpoii MoJIEKylbl HMMYHOTIO6YauHA siBasiercs 1gG
(cM. pHc. 9.6). OctanbHble KJIACChl HMMYHOIJIOOYJIMHOB OTJIHYAIOTCS
or IgG NOMOJHUTENBHBIMU 3JIEMEHTAMU OpPraHU3aLUMH HMX MOJIEKY-
abl (puc. 9.7). Tak, IgM npencraBasier co6oii neHTamep, T.e. MATh
Monekyn IgG, coelMHEHHBIX MOMHIENTUOHOI LENbI0, 0603HaYaeMOi
6yxBoit J (ot aHr. joining chain — ctpoeHue Monexynni). IgA 6biBa-
€T OObIYHBIM, T. €. MOHOMEDHBIM, 2 TaKXe AW- W TpUMEpHbIM. Pas-
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Juyaior IgA chiBopoTOuHBIf M ceKpeTopHBIi. B mociegHemM Mosekyna
COEUHEHA C CeKPeTOpHbIM KOMMOHEHTOM (SC), BblaensieMbIM 3MH-
TEeMANBHBIMU KJIETKAMH, 4TO 3alMiuaetr IgA or paspyiueHus ¢ep-
MeHTaMu. IgE oGnapaet BbICOKOI LIMTODHUIBHOCTBIO, T.€. CIIOCOGHOC-
ThIO MPUCOEIUHATBCA K TYYHBIM KiIeTKaM U Oasodunam, B pe3yiib-
TaTe 4ero KJIETKHU BBIZENSAIOT FMCTAMHH M THCTAMMHONOAOOHBIE Be-
wmectba, Boi3biBaowme 'HT. IgD ckioHeH Kk arperaumu, uMeer go-
MOJIHUTENbHbIE NUCYNbMHUIHbIE CBA3M.

B oTBer Ha BBeseHME JIIOOOrO AHTUTEHAa MOTYT BhIpPaGaThIBATHCSH
aHTUTeNa BeeX NMATH KinaccoB. OObIMHO BHavane BbipabGatbiBactTcst IgM,
3areMm IgG, ocrajibHble — HECKOJNBLKO Mo3xe. OCHOBHYIO Maccy Chbl-
BOPOTO4YHbIX UMMYHoODIOOYHHOB (70—80 %) cocramnsier IgG; Ha
nomo IgA npuxomurca 10—15 %, IgM — 5—10 %, IgE — 0,002 %
u gD — okono 0,2 %. CogepxaHue HMMYHOIJIOOYJIHHOB MEHSETCS
¢ Bo3pactom. IIpy HEKOTOpPbIX MAaTOJOrHYECKMX PACCTPOMCTBAX HAGMIO-
NAIOTCA OTKJIOHEHHUS B YPOBHE MX colepXaHUs B Kposd. Hanpumep,
KoHueHTpauMsa IgG Bospacraer npu MHEKUHOHHBIX GONE3HsIX, ayTO-
HMMYHHBIX PacCcTpOiCTBaX, CHMXAeTCHd INMPU HEKOTOPbIX OMYXOJISX,
arammarnooyanHemuu. Cogepxanue IgM yBsennuuBaercss mpH MHO-
rMX UHGEKUMOHHBIX GONE3HAX, CHHUXAETCA NMPH HEKOTOPBIX HMMY-
HOJEPULIMTHBIX COCTOSTHHUSX.

Cunre3 asmnren. Kak yxe ObpUI0 CKa3aHO, UMMYHOIJIOOYJIMHBI CUH-
TE3UPYIOTCA TUIa3MOLIUTAMHU, KOTOpbie 00pa3yloTcsl B pe3yabTate Jud-
¢epeHLIMPOBKH MOJMUIOTEHTHOM CTBONIOBOM KieTKH. Ilna3sMouut cuH-
Te3UpYeT Kak HEHMMMYHHBI, TaK U UMMYHHBIA y-rno6yauH. UHpop-
MALIHIO O CeH(PUYHOCTH CHHTE3UPYEMOro MMMYHOLJIOOYJIMHA TUIa3-
MOLIMTHI fonydaloT oT B-nmuMdouuros; L- u H-uenu cuHtesupyior-
csl Ha NoJMpHOOCOMax MIasMOLMTA OTAENbBHO U COEAUHSIOTCH B elM-
HYIO MOJIEKYJTy Mepel BbiaeneHueM H3 kieTkiu. COopKa MOJIEKY/Ibl HM-
MyHoroOyniMHa U3 H- u L-ueneit mpoucxogut o4yeHb ObicTpo, B
TeyeHHe 1 MMH. BhlieseHHe UMMYHOIOOYIMHA U3 JIA3MOLMTA OCY-
ILECTBASETCS MyTEM 3K30UMTO3a MJIM KJIa3MaTo3a, T. €. OTMOYKOBHI-
BaHMSA YacCTH LMTOIUIa3Mbl ¢ UMMYHODTOOYIMHOM. Kaxablil riasmo-
uMt cuutesupyer no 2000 monekyn B cekyHay. CMHTe3HpOBAHHbIE
aHTHTEJIa MOCTYNAIOT B JIMM¢y, KpOBb, TKAHEBYIO XHAKOCTb.

Tenernka antHTen. UMMyHornoOynuH, kak ¥ BesKMil 6ejiok, 06-
JIAIAeT aHTUIEHHOCTbIO. B Mojiekyie MMMYHOIIOOY/IMHA Pa3ityaloT TpH
THMA AHTUIEHHBIX JETEPMMHAHT. M3OTUIIMYECKHE, AJUIOTHIIHYECKHE
U uamorunuyeckue. Mzorunuruyeckre AeTepMUHAHTHI (M3OTHIIbI)
SIBASIOTCS BUIOBBIMHU, T. €. OHU HIEHTHUYHBI JIA BceX ocobeil maH-
HOro Buaa (HampuMep, 4ejioBeKa, KpOoJMKa, cobaku). AJJOTHINH -
YyecKHue AETEPMHHAHTH! (JUTOTHIIBI) Y OMHUX ocoleil JaHHOro BUAA
MMeloTcs, Y APYTUX — OTCYTCTBYIOT, T. €. OHU SIBJISIIOTCS WHIMBHAY-
anbHbIMU. HakoHeu, HAMOTHNHYECKHU E NETEPMHHAHTBI (MIHOTH-
Nbl) MPUCYLIM TOJNBKO MOJIEKYJIAM aHTHTe, obJIafalomuX omnpene-
JICHHOH cMeUUUYHOCTBIO. DTH ACTEPMUHAHTHBIE PAITHYHS OOYCIIOB-
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JIEHBI YUCJIOM U MOPSANKOM YE€peIOBAHUS AMHHOKHCIOT B AKTHBHOM
LEHTPe MOJEKYNbl UMMYHOINOOYIHHA.

HM3oTunuyeckue getepMUHaHTHI pacronaraiorcss B C-yactu H- u
L-ueneit u cnyxat ana auddepeHUMPOBKH UMMYHOTNTOOYTHHOB Ha
KJIacChl M MOAKAAcChl. AJIIOTUMUYECKHE JETEPMHUHAHTBI OTPAXAIOT
BHYTPHBHMJIOBbI€ AHTHIEHHbIE PA3TUYUA HUMMYHOITIOOYIHHOB, a HAUO-
THIIHYECKHE NETEPMUHAHTBI — WHIMBMAYAJbHBIE Pa3IM4Ms B CTpOe-
HUHU aKTHMBHOro LeHTpa. ClenoBaTe/ibHO, UMEETCH OTPOMHOE pa3Ho-
obpa3ue UMMYHOTrNOOYJTMHOB, PalIMYAIOLUXCA MO THITY AHTUTEHHBIX
IOETePMHUHAHT. B 3aBUCMMOCTH OT M30THMOB CYLIECTBYET 5 KJIaCCOB M
MHOXECTBO MOAKJIACCOB; OT AJUIOTHNMOB — Tonbko Y H-ueneir usse-
cTHO A0 20 pa3HOBHUAHOCTEH, C Y4ETOM WIMOTHIIOB, T. €. CTPOEHHS
aKTHMBHOIO LEHTPa, aHTHTENa paxIU4alOTCAd He TONbKO B KJaccax M
nofikjlaccax, HO Jaxe B ANNMOTUMAX. DTHM ONPEAENSIOTCS MHOXECTBEH-
HOCTb AHTUTEN U UX CNELUU(PUYHOCTH MO OTHOIUEHHIO KO BCEMY
MHOroo6pasuio aHTUIeHOB, CYLLIECTBYIOLUMX B npHpone. Yuciio Bapu-
auMif aKTUBHBIX I[EHTPOB AHTUTEN OrPOMHO, MPAKTHYECKH Gecrpe-
nenbHO, TaK Kak oHo omnpeapensietcsa uucioM H- u L-uemeit, ux
BapHaHTaMH (INOTHNAMU) U OCOOEHHO MAMOTHMMHYECKHUM Pa3HOOO-
pa3ueM aKTHBHBIX LEHTpoB. Takoe paljiMYHe 3aKperieHO reHeTHYec-
KH U OCYLUECTBASETC B npolecce (POPMMPOBAHUS AKTUBHBIX LIEHT-
POB B 3aBUCMMOCTH OT CNELM(PUYHOCTH AKTMBHOrO LIEHTPA aHTHre-
Ha. UMMyHornoGynuHoBass MOJEKYyNa KOAMPYETCS TPeMsl TpymnaMu
redoB. OgHa rpynna kogupyet H-uens moboro knacca, gpyras —
L-uenps x-tuna u tpethd — L-uemnp A-tuma.

Bnarogaps NOCTOSTHHbIM MYTALUSIM [€HOB, MYTALIUSIM KJIOHOB MM-
MYHOKOMITETEHTHBIX KJIETOK, FMaBHBIM 06pa3oM JIMMGOLUTOB, Mpak-
THYECKH Ha BBEeJEHHME JIOOOro aHTUreHa MOrYT [OC/ENOBATh peak-
M oOpa3oBaHHUA crieLM(PUYECKOro aHTUTENa U Pa3MHOXEHHE TOro
KJIOHa NUMGOLIMTOB, KOTOPbIii CHHTE3UPYET AHTHTENA, KOMIUIEMEH-
TapHble aHTUreHy. CrefyeT Nom4epKHYTh, YTO ONHA IJIa3MaTHYECKast
KJIETKA BbipabaThiBae€T aHTHUTENA TONBKO OfHOM creuuduuHoctH. Cre-
OOBaTENbHO, B OpraHHU3Me JOMXHO CYyLUECTBOBaTb MHOXECTBO KJIO-
HOB MMMYHOKOMITETEHTHBIX KJIETOK. OKOHYATeIbHO MEXaHH3M CHH-
Te3a U Nepefadyd Nno HaCAEACTBY CMOCOOHOCTH BbIpaGOTKH OrPOMHO-
ro KojluyecTBa creyUPpUYecKux aHTUTEeN OYKBaJIBHO K jio6oMy U3
MHOrOYMCIEHHBbIX aHTUIeHOB HesceH. HauGonee nojiHO 3TOT Mexa-
HU3M OOBACHAIOT KJIOHANbHO-celekiHoHHast Teopus @. bepHera u
Teopust C. ToHeraBbl.

Junamuka anmurencoGpaszosanns. Crioco6HoCTh K 06pa3oBaHHIO aH-
TUTEN NOABJAAETCS BO BHYTPUYTPOOHOM mnepuoae y 20-HeaenpHOro
3MOpPHOHA; TOCJE POXHEHUS HaYMHaeTcs CcOOCTBEHHas MpPOIYKLMS
UMMYHOTTIOOY/IMHOB, KOTOpasi YBEJIMUMBAETCA OO HACTYIUIEHUS 3pe-
Jloro Bo3pacTa U HECKOJIBKO CHUXAaeTcs K crapocTd. JIuHamuka o0-
pa3oBAHUS AHTUTEN HMEET PaMIUYHbIA XapakTep B 3aBUCHMMOCTH OT
CWJIBI AaHTUTE€HHOIO BO3JEHCTBUA (O3Bl AHTHMIEHA), YacTOThl BO3MEH-
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YposeHb
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Hepeuutoe Tosropnoe
BBEACHME AHTUIEHA BBEACHWE AHTUICHA

Cpoky nocne
BBEAeHHS aHTUIEeHA

Puc.9.8. JluHaMuka ob6pa3oBaHust aHTHUTEN NMPH NEPBUYHOM (A) M BTOpHY-
HoM (B) BBemeHMM aHTHreHa.

®da3bl aHTHTENOO6pPA30BAHMA: 4 — JaTeHTHas; 6 — sorapudMHYecKoro pocra; B —
CTAUMOHAPHAN; T — CHHXEHHS.

CTBUSI AHTHIE€HA, COCTOSIHMSI OPraHHU3Ma U €ro UMMYHHOH CHUCTEMEI.
Mpy nepBUYHOM M TIOBTOPHOM BBEIEHMM AHTHUTEeHa IWHAMMKA aH-
TUTEN000PA30BaHUSE TAKXKe pa3THYHA M MPOTEKaeT B HECKONBKO CTa-
ouit (puc. 9.8). Beinensior naTeHTHYI0, Norapudpmuyeckylo, craluo-
HapHylo a3y U ¢a3y cHuxeHus. B nateHTHoi ¢ase npoucxomsr
nepepaboTka W MpeacTaBleHHe AHTHreHa WMMYHOKOMITETEHTHBIM
KJIETKaM, pa3MHOXeHHe KIOHa KIEeTOK, CMELUATH3UPOBAHHOIO Ha
BbIpaGOTKY aHTHTEN K AAHHOMY aHTHUIE€HY, HayMHAaeTCs CHHTE3 aH-
THTeJ. B 3TOT mepuon aHTUTesa B KpoBH He oOGHapyxusalorcs. Bo
BpeMsi Jorapudmuueckoit $aszpl CHHTE3UPOBAHHBIE aHTUTENA BBICBO-
6GoXIa10TCS M3 T/1a3MOLIMTOB M MOCTynalT B Jumdby U Kposb. B cra-
L{MOHapHOo# (a3ze KOAMYECTBO aHTHTEN NOCTHTaeT MaKCUMyMa M cTa-
OMAM3UpYeTCs, 3aTeM HacTymaeT ¢a3a CHHXEHMS YDOBHS aHTHTEJL.
Ip® nepsUYHOM BBENCHUM aHTHreHa (MepPBUYHBIH HMMYHHBIH OT-
BeT) nateHTHass ¢asa coctaBisier 3—5 cyT, Jorapudmuueckas — 7—
15 cyt, craunoHapHas — 15—30 cyT u ¢asza cHuxeHus — 1—6 mec
H Gonee. OcobeHHOCTBIO MEPBUYHOTO MMMYHHOI'O OTBeTa SIBJsETCA
TO, 4YTO MepPBOHaYaJIbHO cHHTe3upyetca IgM, a 3arem IgG.

B oTanuKe OT MEpBHUYHOro UMMYHHOIO OTBETA IPH BTOPHYHOM
BBEACHHH AHTHreHa (BTOPMYHLIH HMMYHHBIH OTBET) NATEHTHBIA
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MEPHOI YKOPOYEH N0 HECKOJNBKHMX 4acoB wid 1—2 cyr, norapudmu-
yeckasi ¢aza xapakTepu3yeTcsi ObICTPEIM HapacTaHUEM W 3HAYHTE)b-
HO Oojiee BBICOKUM YPOBHEM aHTHTE], KOTOPBIH B MOCIEAYIOLIUX
casax anuTenbHO ymepXuBaeTca M MENJIEHHO, HHOTAA B TEYEHME He-
CKOJIBKUX JIeT, cHuxaetcs. IIpu BTOpUYHOM HMMMYHHOM OTBETE B
OTJIMYME OT MEPBUYHOrO CHHTE3UPYIOTCSl FaBHBIM o6paszom IgG.

Takoe pa3nvuuMe TUHAMMKH aHTUTEN000pa3oBaHMS NP NEPBUY-
HOM ¥ BTOPUYHOM MMMYHHOM OTBETe OOBSICHSIETCH TEM, YTO TTOCI]E
TepBUYHOrO BBEACHHUS aHTHMreHa B UMMYHHOH cucteMe dopmupyerT-
csl KIOH JIMM(GOLIUTOB, HECYIIMX UMMYHOJOTHYECKYIO MaMATh
o maHHoM aHtureHe. [locie MOBTOPHOI BCTPEYM C 3TUM XKe aHTHre-
HOM IKJIOH NTUMGOLMTOB C UMMYHOJIOTHMYECKONH MaMsIThio OBICTPO pas-
MHOXaeTcss U MHTEHCHBHO BKJIIOYAeT MPOLIECC AHTHUTEJIOTEHEe3a.

OueHb GBICTpOE M SHEPrHYHOE AHTUTEN00OpPa3OBAHUE TIPH MTOBTOP-
HOH BCTpeYye C aHTUI€HOM MCIONb3YeTCsl B MPAKTHYECKHUX LENAX MPH
HEOOXOIUMOCTH MOJNyYEHHUS] BBICOKUX THUTPOB AHTUTEN MPHU TPOMU3-
BOJCTBE JUArHOCTHYECKHUX U JIeYeOHbLIX CHIBOPOTOK OT UMMYHHM3HUPO-
BaHHBIX XHUBOTHbIX, & TaKXe I 3KCTPEHHOro CO3JaHUS UMMYHH-
TeTa NpPU BaKLUHALMH.

Buapt anmated. IToMMMO TTOMHOLIEHHBIX aHTHTEN, OGNAJAIOIHX Crie-
UMGPUYHOCTHI0O U aKTHUBHBIM YYacTHEM B pPeakLUsIX UMMYHHOM 3alltu-
Tbl, BBIAENSAIOT HOPMANbHbIE, WIU €CTECTBEHHBbIE, aHTHTENa M He-
noaHeie aHTUTena. K HOpMajibHBIM OTHOCAT aHTHTENa, OGHapy-
KUBaeMble Yy JIIOAEH WJIM XXMBOTHBIX, HE MOJBCPraBLUIMXCS KaKoi-1ubo
HMMyHH3aMH. VX ponb B 3auMTe He coBceM scHa. K HEMOJNHBIM
aHTHUTeIaM OTHOCATCS UMMYHOINIOOYNIMHBI C OOHUM aKTMBHBIM LIEH-
TpoM (BJIEHTHOCTBbIO). DTH AHTUTENA HEMONHOLUEHHBI, TaK KaK, CO-
eIMHSISACh C AHTUTEHOM, OHH He MOTYT arperupoBaTh YacTHLIbI B KOH-
riomMepatsl. Y HEMOMHbBIX aHTUTEN BTOPOHl LEHTP HUMEETCs, OZHAKO
OH 3KPaHHPOBaH MJIM MUMEET MAIylo aBUAHOCTb. [l BLISIBIEHUS He-
TMONHBIX AHTHUTEN HUCMOAB3YIOT peakuuio Kymbea.

IMocne UMMYHM3ALMH, NaXe MOHONETEPMWHAHTHBIM AHTUIEHOM,
B Tyle WMMYHOIJIOOYTHHOB, CHHTE3UPYEMbIX COBOKYITHOCTBIO KJIE-
TOK, colmepXaTcs aHTHTeNa, pa3iuyaloimecs: Mexay coboit, T.e. cbli-
BOPOTKH COIEPXAT MOJUKIOHAIBHBIE aHTHTENA. DTa [E€TEPOreHHOCTD
aHTUTEN OOYCIIOBJIEHA TEM, YTO KaXKAbIA MMJIa3MOLMT BblpabaTbiBacT
TOJNBKO OAMH THM, BUI, Kiacc, noaxiacc aHTHTedn. CnemoBarenbHo,
Kax[asi KJeTKa WM ee MOTOMCTBO, KJIOH BbLIpabaThIBAIOT CBOM THIT
aHTHUTEJN, HONYyYUBLUUX Ha3BaHHE MOHOKJOHaNbHBbIX. [IpuHUMNIN-
anpbHO MOHOKJIOHAJIbHBIE aHTUTENA MOXHO ITONYYHUTh MCKYCCTBEHHO,
KYJIbTUBUPYS KAXIYI0 aHTHUTEJONPOAYLUPYIOLIYIO KIETKY, T. €. Moy-
Yyasi MOHOKJIOHAIbHYIO KYJAbTypy KiIeTOK. OQHAKO TPakTHYECKH 3TO
TpyaHo ocyinectBumo. [losToMy rubpuaHyio KJIETKYy MOJNy4aloT my-
TEM CIAWSIHUSE HMMYHHOrO aHTUTeJonpoayuupyiouiero B-mumdpoun-
Ta, T. €. TMMdouuTa, BIATOr0o OT UMMYHHOTO XHUBOTHOIO ¥ PakoBoii
MHeNnoMHON kineTkH. Takas ru6pumoma npuobperaeT cBoiicTBa Po-
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IUTEJIbCKUX KIIETOK, T. €. XOpOILUO pa3MHOXAeTCSd HAa MCKYCCTBEHHbIX
MUTATENBHBIX cpeaax (KaKk M MHENIOMHast KJeTka) W BbipabaTbiBacT
aHTHTeNa, creuudpuyHble i 1aHHoro B-numdonura.

Briepsbie ruGpraoMBbl, MPOAYLMPYIOLHE MOHOKIOHANbHBIE aHTH-
tena, nonyuunu M. Keaep u L. Munbiureitn (1975). MoHokioHaNb-
Hbl€ AHTHTENIa HAUUM LIMPOKOE MPUMEHEHHE TMPH CO3NAHMM JHAr-
HOCTHYECKHX M JieueOHbIX MpenapaTtoB, a TaKXe MNpPU MPOBEACHUHU
Pa3NTHYHbIX HccaegoBaHWH. Croco6bl MPOMBILLIEHHOTO MONyYeHHUS
MOHOKJIOHAJIbHbIX aHTHTEN OMUCaHbl B TJiaBe 6.

B nocnexHue rombl OTKPHIT €llie ONMH BHJI AHTHTEN — abG3MMBI.
BT0 aHTHUTENA-KATAUTU3ATOPbI, CMIOCOOHBIE B HECKOJIBKO THICAY pa3 yc-
KOpATh 6MOXMMHMYECKUE PEaKLMK, BO3NEHCTBYS HA MPOMEXYTOYHBIE
BEIECTBA peakKlMM. MexaHu3M MX AeACTBUA H3ydaeTcs.

9.10. UmmyHONOrMYecKas NamMAThb

HUmMyHomornyeckoii NaMsaThio Ha3bIBAIOT CIIOCOOHOCTh OpPraHM3Ma TMpH
MOBTOPHO BCTpPEYE C OJHUM M TEM X€ AHTUICHOM PpearupoBaTh
Gonee akTUBHBIM M OoJiee ObICTPbIM (OPMHUpPOBAHHEM HMMMYHHTETA,
T. €. pearupoBaTh MO THUIY BTOPUYHOTO MMMYHHOIO oTBeTa. I1OBBILLEH-
Hasg 4YYBCTBUTEJIBHOCTb, WJIH UMMYHOPEAKTHUBHOCTb, K AHTUICHY CO-
XpaHsieTcs Npd 3TOM TOJaMH U Jaxe JECATHJIETHSAMH.
HWMMmyHoTOrYecKkast NaMATh paclpocTpaHAETCs KaK Ha ryMopaib-
Hblit (BbIpaOOTKA AHTUTEN), TaK U KIETOYHbI# UMMYHHUTeT. I'3T,
TPAHCIVIAHTALIMOHHBIA UMMYHUTET M Apyrue (popmbl UMMYHHTETA,
CBSI3aHHbIE B OCHOBHOM C (yHKUHMEd JUMEPOLMTOB, «3aNOMUHAIOT-
csa» B He MeHbluel mepe. ClegoBaTe/IbHO, MMMYHOJIOTHYECKas Ma-
MATh OGYCJIOBNEHA AeATENIbHOCTbIO B-nuMdbouuToB (ryMopanbHbIH
nmMMyHHUTeT) U T-n1MMbouUTOB (KNIETOuHbI# UMMYHHUTET). U3BecTHO,
YTO B MOMYNSLUMH 3THX KJIETOK HMEIOTCSI «KJIETKH MaMsITH», coxpa-
HSIOLE MHOTHE TOABI CIOCOGHOCTh pearupoBaTh Ha MOBTOPHOE BBE-
OEHHE aHTHTeHAa, TaK KaK BbIpabaThiBAlOT pelENTOpbl K 3TOMY aH-
TUreHy. Buaumo, Beaylast poib B COXpAaHEHHH WMMYHOJIOTHYECKOMH
NaMsTH KCMOJB3YeTcsl B MPaKTHKe BaKLMHALMM Jilofed. DTo AenaloT
B TEX CJy4asiX, Korma HeoOXom¥MO CO34aThb BBICOKHH YpOBEHb MM-
MYHHUTETa U NMOALEPXHUBATh €ro JUIMTEIbHOE BpeMs Ha 3TOM YPOBHE.
OcyiLecTBAAIOT 3T0 2—3-KpaTHBIMU NPUBHUBKAMHM MpPH TMEPBUYHOMN
BakKUMHALUHUHKU H NEepHOAUYECKUMHU MOBTOPHBIMU NMPUBHBKAMHU — pe-
BakuMHauusiMi. Hanpumep, npotuB audrepun npusuBaioT peGeHKa
Ha BTOpOM roiy XHW3HHM, 3aTeM B JETCKOM cady, LIKOJNEe, apMHH,
T. €. IPUBUBKHU [POBOAAT C MHTEpBAIaAMU B 5—7 JierT.
PeBakuMHAUMIO MPUMEHSIOT TaKXe MO MPOTHBOIMMAEMHYECKUM
NOKa3aHUsAM, KOrga Heob6XoauMo ObICTPO CO3[AaTh KOJIEKTHBHBIH
MMMYHHUTET CpElM paHee NpUBHBABIUMXCA JIOACH (HAampUMeEp, npu
oudrepun, OplowiHOM THdeE, yyme U ApYrux HUHGEKIHUsX).
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9.11. AMMyHORNoOruyeckaa ToNepaHTHOCTb

HUMMyHoONOrMYecKas TOJNEPAHTHOCTb — SIBIEHWE ITPOTHBOIOIOXHOE
MMMYHOJIOTUYECKOI naMATH. B 3ToM ciyyae B OTBET Ha MOBTOpHOE
BBEJIEHUE aHTMICHA OPraHU3M BMECTO SHEPIMYHOIl OBICTPOIf BbIpaGOTKM
WMMYHHUTETA MPOSIBISIET apEaKTUBHOCTb, HE OTBEYaeT MMMYHHOI pe-
aKkluei, T.e. TONepaHTEeH K aHTUreHy. ToNepaHTHOCTh creuuuUyHa,
TaK KaK MpOSIBASIETCS TOJNBKO K TOMY AHTUTEHY, C KOTOpPbIM opra-
HMU3M yXe BCTpeyaJics; OHa MOXeT ObiTh TIOJIHOM WIW YAaCTHYHOI, Bbi-
pabaTbiBaTbCsl TOJIBKO K OAHOM Kakoi-mubo (OTCyTCTBHE BbIpaGOTKH
anturen wid THT ¥ 1. 1)) unM Ko BceM UMMYHHBIM DPeakLUsAM.

TonepaHTHOCTb GbIBaCT BpOXAeHHas (ECTECTBEHHas) U MpPH-
obpeteHHas. [IpumMepoM BpOXIEHHOIH TONEPAHTHOCTH SIBNISIETCS OT-
CYTCTBUE peaKUHUH MMMYHHOI CHUCTEMBI Ha CBOM COOCTBEHHbIE aHTHIe-
Hbl. TTproBpeTeHHYIO TONEPAHTHOCTD MOXHO CO30aTh, BBOAS B OPraHU3M
BelleCTBa, MOoAaBsIOLIiE UMMYHHTET, T. €. UMMYHOJENPECCAHThI, a TaK-
e ecJIM BBOIUTb aJUTOTEHHbBI aHTUreH BO BpeMsi SMOPHOHANBHOIO Ie-
pHOAa WIM B IMEpBble AHU MOCIE POXACHUSI XUBOTHOTO WM YeJOBEKa.

HWMMyHolornyeckasi ToJIEpaHTHOCTh OTKpbITa B 1953 r. yeiuckum
yueHbIM M. laiekom u aHramiickum ydeHsiM I1. MenaBapom, Ko-
TOpbIE MOKA3aJIM, YTO MPU BBEAEHUM AHTUreHa SMOPHOHY MBbILLHU PO-
IMBLLIEECS XUBOTHOE OKAa3bIBAETCSI HEYYBCTBUTEJIbHBIM K JAHHOMY aH-
THreHy. BrniocnaenctBum ObLIO0 YCTAaHOBJIEHO, YTO HA pa3BUTHE Tojle-
PaHTHOCTH BIMSIOT BO3PACT, CTENEHb YYXEPONHOCTH aHTHreHa I
JAHHOrO OpraHu3Ma, Jo3a aHTUIeHA, JUITUTENbHOCTE ITpeOBIBAHUS €ro
B opraHM3Me. AHTHIEHbI, BbI3bIBAIOLIMUE TOJEPAHTHOCTH, HAa3bIBAIOT
TtoneporeHaMu. AMU MoryT ObITP NMpakTHYECKU Bce AHTUrEHBI,
ONHAKO Hauboiplieil ToJeporeHHOCThIO 00JIaAI0T MoJUcaXapUIHbIe
aHTHUreHbl, TAK KaK OHM B MeHblEH cTereHH MeTaboJU3NpYIOTCs B
opranuaMe. HuskoMonekynsipHbie aHTHreHsl obaagaot Gosbliei To-
JIEPOFEHHOCThIO, YEM BBICOKOMOJIEKYNISIPHBIE AHTUTEHBI.

B 3KcnepyMeHTe TOJEPAHTHOCTb BO3HUKAET yepe3 HECKOJbKO THEH,
a HMHOrJa YacoB Iocje BBeJEHHS aHTUreHa-ToJeporeHa M, Kak mpa-
BUJIO, HE COMPOBOXJaeTcsl BbIPAOOTKOW AHTHUTE.

MexaHu3M ToJIepaHTHOCTH MHoroobpa3seH. OTCyTCTBHE UMMYHHOM
peaklMM HAa AHTHUIEH MOXET ObITh OOYCNOBJIEHO CHEAYIOLMMH IpHU-
YMHAMMU:

® ¢dyHKuMoHanbHBIMU M3MeHeHUsAIMH T- v B-nmumdountos, Hanpu-
Mep akTuBauMeil T-cynpeccopoB, MOAABNSIOIMX UMMYHHTET, HIIH
6nokanoii peuentopoB T- u B-numdouuros, BocnpyMHMMAIOLLIMX
aHTHUIEH;

® GLICTPBIM CBA3bIBAHMEM AHTUre€HA aHTUTENAMM M BBIBEAECHHEM €ro
M3 OpraHu3Ma;

® B cilyyae TONEPAHTHOCTH K COOCTBEHHBIM AHTUréeHaM MOXET Mr-
paTth posib SAUMHHALMUSA U3 OPraHu3Ma KIOHOB JUMQOLHUTOB, pe-
arupylolmMx Ha coGcTBeHHble aHTUTEHHBI.
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CrnefioBateibHO, B OCHOBE TOJEPAHTHOCTH JIEXaT WJIM OOBIYHbIE
HopManbHble MeXaHU3Mbl (PYHKUMOHUPOBAHHMSI UMMYHHON CHCTEMBI
(T-cynpeccusi, peakuusi aHTUTEH — aHTHUTENO), WM MPHUYUHBI, CO-
30aHHbIE B 3KCHEPUMEHTANBHBIX ycaoBUsX (GlloKana pelientopos, Mo-
nasneHue 3(pgeKTopHbIX KJIETOK).

Takum o6pazoM, nobbie npouecchl, MPUBOASAILME K MMOAABIEHHIO
UMMYHHUTETa, CIIOCOOCTBYIOT BOZHMKHOBEHHIO ToJiepaHTHOCTH. ITon-
OepXaHWe TojepaHTHOCTH TpebyeT MPHUCYTCTBUS aHTHUITEHa B opra-
HU3ME TyTeM WIM UIMTEJIbHOM €ro TEePCUCTEHLIMM, MJAH MOBTOPHO-
ro BBecHus. [Ipu oTCYTCTBMM aHTHUreHa TONEPAHTHOCTh MOXET GBITh
ocnabieHa WM yrpayeHa. MoXHO MCKyCcCTBEHHO OTMEHMTb, T. €. yC-
TPaHUTb, TOJEPAHTHOCTb MpPUEMaMM, AKTUBHUPYIOLUMMH HMMYHHTET
WM YCTPaHSIOIMMH AEHCTBUE aHTUTeHa (BBeJAEHWE AHTHTE], CBSi-
3bIBAIOILMX AHTUTEH; BBEJEHHWE HOPMANBHBIX JUMQPOHIHBIX KAETOK;
UMMYHM3aLMA MOIU(MULMPOBAHHBIMU aHTUTE€HAMH, aKTMBALIUSL UM~
douuToB agbiOBaHTAMU M T. 1.).

SlBneHne UMMYHOJIOTUYECKON TONEPAHTHOCTH MCIOJNb3yeTCH JUIS
pelleHUsT BaXHbIX NMpobiieM MeAMUMHBI, TAKUX KaK [epecajka opra-
HOB M TKaHei, TNMONABJIEHME ayTOMMMYHHBIX peakuUMil, ajnepruii u
IOPYrMX COCTOSHMH, CBSI3aHHBIX C MUMMYHOJENpeccHeil.

9.12. Anneprus (runepuyyBCTBUTENbLHOCTDL
HeMeAneHHOro u 3amMeAnleHHoOro TUNoB)

Cywnocts aanepruu. B oTiMyne oT MMMYHOMOTMYECKMX peaklLUii Ha
BBEAEHUE AHTUIEHA, BBIPAXKAIOLIMXCA B aHTUTEJI000pA30BAHUM, KiTe-
TOYHBIX 3aIUMTHBIX PEAKUMSX, TOJEPAHTHOCTH, CYILUECTBYET OCOOBIA
TUI pearMpoBaHMsA HAa aHTHMIEH, CBA3AHHBIA C MOBBILIIEHHON YYBCTBU-
TeAbHOCTBIO (IMMIIEPYYBCTBUTEJIBHOCTHIO), WIH TUIlepeprueit, Kk aH-
THUIEeHY, YTO CONPOBOXAAETcs, KaK NpPaBUJIO, NMATOJOTUYECKON pe-
akuueil. Ity HeoObIuHYIO, HHYI0 (POpMYy pearMpoBaHMsi Ha aHTHUIEH
HasbIBalOT anneprueii (or rpey. allos — apyroit U ergon — neit-
CTBHE), M H3y4aeT ero CaMOCTOSTENbHAsl JUCLMIUIMHA — ajuiepro-
Jorsl. AHTHUTEHBI, BbI3BIBAIOILHE AUIEPTUUYECKUE peakLMM, Ha3bIBa-
I0T alIiepreHaMu.

[ToHsaTHe «anneprusi» BhepBbie BBeN (PaHIY3CKUH yyeHbIit
K. Mupke (1906), xoTophiii aniepruio MOHMMAT KaK HM3MEHEHHYIO
YyBCTBUTENBHOCTh OPraHU3Ma K YyXEPOLHOMY BELIECTBY MpPH MOBTOP-
HOM KOHTakTe C 3TUM BeliecTsoM. Ilpy 3TOM K ajleprum oH OTHO-
CWJI KaK MOBBIIIEHHYIO, TAK U MOHUXEHHYIO UYBCTBUTEJNHHOCTb K
aHTHreHy. B HacTosiiee Bpemsi K alepruM OTHOCST MOBBILUEHHYIO YyB-
CTBUTE/IbHOCTD, TOYHEE IOBOPS, KAYECTBEHHO M3MEHEHHYIO PeaKLHIo
OpraHM3Ma Ha 4yXepoAHoe BelUeCTBO.

Tunwi anneprwyeckux peakumii. OGbIYHO K AJIEPIUYECKUM peak-
UMAM OTHOCAT ABa TUIA peardPOBAHMUSI HA yyXepoJdHOEe BELIECTBO:
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rUNepYyBCTBUTENIbHOCTh HeMendeHHoro tuna (FHT) u
rMnepyyBcTBUTedbHOCTh 3aMenneHHoro tuna (I'3T). K
T'HT oTHocsiTcs annepruyeckue peakliMM, MPOSBISIOIHECS YXE Ye-
pe3 20—30 MHMH TocJie TTOBTOPHOI BCTpeYM ¢ aHTUIeHoM, a K I'3T —
peaklMM, Bo3HHKawlMe yepe3 6—8 u U mosxke. MexaHusM U KIU-
Huyeckue nposiienuss THT u 3T paznmmunsl. THT cBsi3aHa ¢ BbI-
paborkoit aHTuTen, a '3T — ¢ KJIETOYHBIMU peakLUsIMU.

THT BnepBeie onucadHa B 1902—1905 rr. ¢paHily3ckuMu Hccieno-
patessimu LI. Puine u XK. Tlopree u pycckum yuensim T. 1. Caxapo-
BbIM, KOTOphle MOKa3aid, YTO Ha MOBTOPHOE BBEACHHE aHTHUIEHA Y
XUBOTHBIX MOXET BO3HMKATh CTEPEOTHIIHO MpOTeKalolas MaToloru-
yeckasi peaklMs, HHOLIA 3aKaHYMBAlOLIasicss cMepThio. Briocaencraun
ObUTO YCTAHOBJIEHO, YTO 3Ta peaklMsl BO3HMKAET IMpH 06pPa30BaAHMUHU
KOMIUIEKCA aHTUTeH — aHTHTeN0 M AeHCTBMM 3TOTO KOMIUIEKca Ha
yyscTBUTeNbHBIE KeTKM. THT nposipnsiercs B HECKONBKHX KIMHHYEC-
Kux ¢opmax: aHadUIaKCUH, aTONMMYECKHX OO0JI€3HAX, CHIBOPOTOYHOM
Gone3Hn, peHoMeHe ApTioca U O0Je3HAX UMMYHHBIX KOMIUIEKCOB.

I'3T snepsbie onucaHa P. Koxom (1890). Orta dopma nposiBreHus
He CBf3aHa C aHTHTEJAaMH, OMocpeloBaHa KJIETOYHBIMM MeXaHU3Ma-
MU ¢ yyactieM T-numdountos. K I'3T oTHocsTest cnenylowue ¢op-
Mbl TIPOSIBJIEHUS: TYOepKyJIMHOBAas peakuus, 3aMemJIeHHasl ajUieprus
K OenkaMm, KOHTAKTHasi ayleprus.

B HacTostiliee BpeMsl NIpUIAEPXUBAIOTCA KIacCMPUKALMU ajiepr-
yeckux peakumii mo Jdxemny u Kym6ey, Boimenas S tumos. I, 11, II1
THUINB peaklUMil cBA3aHbI ¢ aHTHTENAMH M MX KoMIUiekcamu. K atum
THNaM peakuuit oTHocaT IgE-omocpenoBaHHble peakitMd, LIMTOTOK-
CHYECKHE peaklMH, peaKLMM UMMYHHbIX KoMIiuiekcoB. IV Tum peak-
LIMK OIocpefoBaH JUMMOUIHBIMU KIeTKaMM, raaBHbIM oOpasoM T-
anmdorutamu. O cootBetrctByeT I'3T. V THm peakumu — MMMyH-
Hble peaklMH, OCYLIECTBISIOIHE aKTHBALMIO WIM MHrubuUpoBaHuUe
dusnonornyecknx ¢yHKUUIA KieTok, oOycloBiieHbl NeHCTBUEM aH-
TUTEN K peliefnTopaM KJIETOK, HalpHMep ropMOHOB IUHUTOBMAHOM
XeJie3bl. B Toil MM MHOI cTeleHM 3TH 5 TUNOB aIEPru4YecKux pe-
akumit ykinanbiBaioresi B moHatue o peakuusx — HT u I'3T. Huxe
6ynyT omMcaHbl OCHOBHbIe IPOSIBJIEHUS AJUIEprUYEcKUX peakuuit,
BO3HUKAIOLMX NPU MOBTOPHOM KOHTAKT€ C AHTHTEHOM.

9.12.1. Peakyuu IgE-onocpedoeaHHble U aHanoau4Hble
(mun |)

9.12.1.1. AHagbunakcusn
AHadunakcus (oT rpey. ana — oOpartHblii, filaxis — 3amuTa) npen-
cTaBisier coboii peakuuio HeMemIeHHOro THMIa, BO3HUKAIOWIYIO TpH

NMapeHTepaIbHOM IMOBTOPHOM BBCACHUM aHTUICHA B OTBET Ha ITOBPEXK-
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naiouiee JeiCTBUE KOMILIEKCa aHTUIEH — aHTUTENO M XapaKTepH3y-
IOLLYIOCSl CTEPEOTUITHO MPOTEKAloUEd KIIMHUYECKOH U Mopdosioru-
YyecKOW KapTHHOIM.

OcHoBHYI0 poJib B aHaMIIaKCUM UTPaeT LUTOTpOonHblii IgE, uMe-
IOIMA CPOACTBO K KJIETKaM, B YAacTHOCTH GasoduiaM M TYYHBIM
kinerkaM. [locie mepBoro KOHTaKTa opraHuMsMa ¢ aHTMreHoM obpa-
syercsi IgE, KoTopblii BciaencTBMe UMTOTPOMHOCTH afacopBUpyeTcsi Ha
NOBEPXHOCTH HA3BaHHBIX BhIlLE KJIeToK. [Ipy rMoBTOpHOM MomnagaHuu
B OpPraHm3M 3Toro Xe aHTHreHa IgE cBs3biBaeT aHTHreH ¢ o6paso-
BaHMEM Ha MeMOpaHe KieToK KoMuiekca IgE — anTturen. Komrieke
MOBpPEXaeT KJEeTKH, KOTOpble B OTBET Ha 3TO BBIAEJSIOT MeXMATo-
pbl — T'MCTAMMH M TMCTaMUHOMOAOGHbIE BewecTBa (CEPOTOHMH,
KUHHH). OTH MEAMATOPbl CBS3bIBAIOTCS PELIENTOPAMH, UMEIOLLUMHUCS
Ha MOBEPXHOCTH (YHKUMOHAIbHBIX MbILIEYHBIX, CEKPETOPHBIX, CJIM-
3UCTHIX M IPYTMX KJIETOK, BBI3BIBASL MX COOTBETCTBYIOLUME PEAKLIMH.
OTO BemeT K COKPAalLeHMIO [IAXKONW MYCKYJIaTypbl GpOHXOB, KHLIEY-
HHKa, MOYEBOIo My3bIpPsl, MOBBILIEHUIO MPOHULAEMOCTH COCYIOB M
OpyrUM GYHKUMOHAJIBHBIM U MOPGhOJIOTHYECKUM H3MEHEHHSIM, Ko-
TOPBIE COMPOBOXIAIOTCS KJIMHUYECKMM mnposisieHeM. KivHuuecku
aHaduIaKcusi NPOSIBASIETCS B BUIOE OIBILIKM, YAYIIbsS, ciaGocTH,
6ecriokoiicTBa, CYIOpOr, HEMPOU3BOJBHOIO MOYEHCIycKaHUs, nede-
KauMu ¥ ap. AHadunakTHyecKasi peaklius TIpoTeKaeT B TpU ¢asbl: B
1-ii ¢pase MpoMCXOAMT cama peakuusi aHTUreH — aHTHUTENo; BO 2-if
thaze BLLIENAIOTCH MeIUATOPBl aHA(UIAKTMYECKON peakUuHd; B 3-if
thaze nposBIsIOTCA QYHKUMOHAIBHBIE U3MEHEHUS.

AHaduiakTHYecKasl peakUpsi BO3HUKAET CIYCTA HECKOJbKO MM-
HYT MJIM YacoB ITocjie MOBTOPHOro BBefleHUs aHTUreHa. [Iporekaer B
BUIle aHa(UIAKTHYECKOTO II0KA WU KaK MecTHble nposiBieHus. HH-
TeHCUBHOCTh PEaKUUM 3aBUCHUT OT AO3bl aHTHIEHa, KoJiMuecTsa o0-
Pas’yIoOLIMXCS aHTUTEJ, BUJA XXUBOTHOTO U MOXET 3aKOHYHMTBCS BbI3-
IOpPOBJIEHUEM WM CMePTbIO. AHA(PWIAKCHIO JIETKO MOXHO Bbi3BaTh B
3KCMEPUMEHTE HAa XHBOTHBIX. ONTUMAIBHOI MOJENBIO VIS BOCIIPO-
U3BelleHUS aHapUIaKCUU SIBNSIETCS MOPCKasi CBUHKA. AHaguiakcus
MOXeT BO3HMKaTb Ha BBelleHMe JiloOOro aHTUreHa JiloObIM crocobom
(roakoxHo, Yepe3 mbIXaTeabHble NMYTH, [MHILIEBAPUTEIbHbBIA TpPaKT)
IpH YCJIIOBMHM, YTO AHTHIeH BbI3BIBAET 00pa3oBaHHME UMMYHOIIO6Y-
JuHOB. [lo3a aHTUreHa, BbI3BIBAIOLIAS CEHCHMOWIN3ALIMIO, T. €. MOBbI-
IIeHHYI0 YyBCTBUTEJIbHOCTb, Ha3bIBaeTCA ceHCUOWIM3npyoweil. OHa
o6bIYHO OYeHb Maja, TaK Kak OoJiblliMe H03bI MOCYT BHI3BaTh HeE
CEHCUOMIM3aLIMIO, a pa3BUTHe MMMYHHOI 3amuThl. Jlo3a aHTHUreHa,
BBeICHHasi YXe€ CEHCHOUIU3MPOBAaHHOMY K HeMy XHWBOTHOMY W BbI-
3biBalollasi MposiBjieHWE aHahwiaKCuM, Ha3bIBaeTCs paspellarouiei.
Paspenaiomniasi 103a KOMXHA GBITb 3HAYMTENILHO GoJiblLIE, YEM CEH-
cUbUIIM3UpYIOLLIad.

CocTosiHME CEeHCUOHIM3ALMKU TIOC/Ie BCTPEYM C AaHTHreHOM CoXpa-
HSIeTC MecsiLlaMy, UHOTAA roflaMU; UHTEHCUBHOCTb CEHCHOWIN3aLMU

161



MOXHO MCKYCCTBEHHO YMEHbLIMTb BBEACHHEM MAJIBIX PaspelaloliyuX
OO3 aHTUIEHA, KOTOPLIE CBSA3BIBAIOT M BBIBONAT M3 UUPKYISALUUU B
OpraHM3Me YacTb aHTHUTEA. DTOT NMPUHLMI ObLT UCTIOAb3OBAH IS e~
ceHcUOWIM3aUMU (TMIIOCEHCUOMIN3ALNU), T.€. MPEAYNPEXIECHUA aHa-
¢dunakTHYeCKOro 1oka NnpH MOBTOPHBIX BBEJEHUSIX aHTHUIreHa. Brep-
BbI€ CIOCOO JECEHCUOMIM3ALMY NPELTOXIWI PYCCKHIl yueHbIil A. be3-
peaxa (1907), nmostomy oH Ha3biBaetcs croco6oM Bespeaxu. Cro-
cob COCTOUT B TOM, YTO YENOBEKY, PaHee MOJy4YyaBIUEMY KaKo-nu6o
aHTMIeHHbI mnpenapar (BakLUMHY, CBIBOPOTKY, aHTUOMOTHMKM, Mpe-
napatbl KpOBU U [p.), NPH TOBTOPHOM BBEAEHUHU (NP HATUYMM Y
HEro MoOBbILIEHHON YYBCTBUTENBHOCTH K Mpenapary) BHayaje BBO-
oAt HeGonbiayto go3y (0,01; 0,1 mn), a 3ateM, yepes -1/, u, —
OCHOBHYI0. TaKUM INpHUEMOM MOJIb3YIOTCH BO BCEX KIMHWKAX I M3-
6exaHMusl pa3sBUTHS aHA(GUIAKTUYECKOrO 1I0KA; 3TOT MPHEM SIBJISET-
csi 00s13aTeIbHBIM.
BosMoxeH mnacCHBHBINH MepeHOC aHaUIAKCUM C AHTUTEAAMM.

9.12.1.2. Amonuu

K aronmnuyeckuM 60jie3HAM (OT rpey. atopia — CTpPaHHOCTb) OTHOCHAT
OGPOHXMANBHYIO aCTMY, AJUIEPrUYeCKUil HACMOPK, allepruyeckue Jep-
MaTUThI, YPTUKAPUHU, IETCKYIO 3K3EMY, a TaKXKe alMMeHTapHbie (ITH-
LIeBble) U NeKAPCTBEHHbIE A/UIEPTHU. ATOMUYecKHe GOIE3HH UMEIOT,
KakK MpaBMIO, MECTHBIN Xxapaktep. MexaHHW3M cBsi3aH ¢ 06pa3oBaHH-
€M aTONMWYEeCKUX AHTHTEN B OTBET HA IUIUTEAbHOE BO3IECTBHE He-
MOMHOLIEHHBIX AHTUreHOB — ranTeHoB. CYMTAIOT, YTO MMeeTcs re-
HETHYeCKasl MMPeAPaCONOXEHHOCTb K aTOMUAM — IOBbILIEHHAs CIIo-
COOHOCTBb KJIETOK aicopOMpoBaTh ranteHbl WM BbipabateiBath IgE. s
JeYeHHUs] aTONMYeCKUX OoJie3Heil MPUMEHSIOT NMPUHLMII JeCeHCHOU-
au3aumy (TMIOCeHCHOWIM3aUUH), 3aKIIOYalOUIniicss B MHOTOKPAaTHOM
BBEJIEHMH TOrO0 AHTUreHa, KOTOPbIi BbI3BAI CEHCHOWIM3auuio. Me-
XaHU3M JeCeHCHMOMIM3HpYIolleil Tepanuu o6YCHOBJIEH CHIXEHUEM
ypoBHsl IgE, yBennuenueM uucia T-cynpeccopoB, yMeHbllieHHEM
uyuciaa T-xennepoB U B-aumdoumros — npoayueHtos IgE.

s npodunakTHKK atonuyeckux GonesHeil HEOGXOIMMO BBISIBUTD
M HCKJIIOYUTh KOHTAKTHl C AJJIEPIEHOM.

9.12.2. Jumomokcu4eckue peakyuu (mun Ii)

K amnepruueckum peakuusim Il TMma oTHocaTcs peakluH, BbI3BaH-
Hble 06pa30BaHMEM aHTHMTEN K MOBEPXHOCTHBIM CTPYKTypaM COOCTBEH-
HBIX KJIETOK KPOBH U TKaHe#l (meyeHW, MOYKH, cepAala, MO3ra M T. I.).
OGpasyiowvecss B pe3ynbTaTe ayTOMMMYHH3alMH aHTHTENA K KOM-
[TIOHEHTaM COOCTBEHHbIX KJIETOK CBA3BIBAIOTCS C MeMOpaHaMM 3THX
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KIETOK U BBI3BIBAIOT MX MOBpexaeHWe. Bo3HMKaIOT aepruyeckue mo-
paXeHWsl MedyeHHU, cepaua, Modyek M T.A. MexaHM3M 3TMX peakuuii
NOCTATOYHO CJOXEH M CBSI3aH C LMTOJM30M, BbI3BAHHBIM AKTHBa-
uMed KommjieMeHTa, (arouUTo30M M aHTUTEN03aBUCUMON KJIETOY-
HOM UMTOTOKCHYHOCTBIO.

9.12.3. Peakyuu uMMYHHbIX KoMmsekcoe (mun i)

OBpaaoBaHuc B opraHM3Me MMMyHHbIX KoMiuiekcoB (MK), cocros-
LIMX M3 MHOTOYUCHEHHBIX AHTHTEHOB M aHTUTeN, siBisgerca ¢usuo-
JlorMYeckoil peakuueit. B HopMe MMMyHHble KOMIUIEKChI ObICTpo (a-
FOUUTUPYIOTCS U paspyluaiorcsi. OQHAKO MpHU OMNpefedeHHbIX yClo-
BUSIX OHM BBI3BIBAIOT MaToJOrHYeckKue peakuuu. TaAKUMM YCIOBHUSMM
MoryT ObITh NMpeBbilleHHe cKopocTH obpaszosanust UK Hax ckopoc-
TblO HMX 3AMMMHALIMM U3 OpPraHu3Ma; obpa3oBaHME He3TMMHMHHpYe-
Mbix UK; nedpuuuT KoMIieMeHTa, y4yacCTBYIOLIErO B JMMHMHAUMH
HK; nedekr ¢darouurapHoit cucremsl. O6pazoBaHHe UMMYHHBIX KOM-
TUIEKCOB MOXeT OBITh NMPUYMHOI MHorux OonesHeit, Tak kak MUK
BBI3bIBAIOT M3MeHEHHE aKTMBHOCTHM OIfpelefeHHBIX KJIeTOK (HeHTpo-
¢unsl, Makpodaru), aKTMBALMIO KOMIIOHEHTOB IUIa3Mbl (KOMILIE-
MEHT, CUCTEMA CBEPTHIBAHUS KPOBH) WM IONABASIOT UMMYHHBIE Me-
XaHU3MBI.

BhinesisIlOT HECKONIbKO rpynn GoJjie3Heii, cBs3aHHBbIX ¢ obpa3soBa-
HueM HUK:

A 336oneBaHUsI, BbI3BAHHbIE K30T€HHBIM aHTUreHoM. K HUM OTHO-
CAT CHIBOPOTOYHYIO ©0jie3Hb, BHI3bIBAEMYIO OCIKOBBIMH aHTHIE-
HaMH, U OojesHH ThMa deHoMmeHa AprTioca (HampuMep, auiep-
rMYECKHUIl albBEOJINT);

A ayToMMMYHHBIe 3a60jieBaHHMsI, BbI3BIBAEMbie DHIOTCHHBIMU AHTH-
reHaMH: CHMCTeMHasl KpacHas BOJIYaHKa, PEBMAaTOMAHBIA apTpuT,
306 (TUpeoMAUT) XacHMOTO, remaTUT U Ap.;

A yHOeKIMOHHbIE 6OJie3HH, COMPOBOXJIAloIHeCsT aKTHBHBIM 00pa-
3osaHMeM MK, 4To BbI3bIBaeT peaklUHWIO THIA CHIBOPOTOYHOIT 60-
JIE3HH WM TMoJaBieHWe UMMYHHOH KIETOYHOH peakLWH;

A omyxosu c obpasopaHueM UK, uTo nmpuBomMT MHOrma K Hapy-
LIeHUIO MEXaHU3MOB MMMYHODETYISIUMU U CIYXHUT MPOrHOCTHYEC-
KM TNPHU3HAKOM YCUJIEHUS OIYyXOJIEBOro Mpoiecca.

IMpu nepecankax opraHoB M TKaHe#l 4acTo oTMe4vaeTcs MOBHILUe-
HHe ypoBHs LUpKyiupyowmnx UK.

IMpodunaktika 3aGoneBanuii, BoisBaHHbIX UK, cocrout B mckiio-
YEeHHUU WIM OIPaHMYEHUH KOHTAaKTa C aHTHreHoM. [ jieyeHHs mpu-
MEHSIIOT MPOTHBOBOCITAIUTENIbHBIE CPEACTBA M KOPTHKOCTEpOUAH. MM-
MYHOCYIpecCHBHasi Tepalus He BCEeraa IoJie3Ha,
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9.12.3.1. CbieopomoyHas 6one3Hb

CbIBOpOTOYHO! GOJIe3HBIO HA3BIBAIOT PEaKLMIO, BO3HUKAIOLIYIO MPH
Pa30BOM MapeHTEpANbHOM BBEeIeHHM GONBLIMX OO3 CHIBOPOTOYHBIX M
Opyrux GenikoBbix mnpenaparoB. OObIYHO peakiMUsl BO3HMKAET CIYCTH
10—15 cyr. MexaHuam cbiBopoTOYHO# Gosie3HM CBsI3aH ¢ o6pa3obBa-
HMEM aHTHTEJ IPOTHB BBEASHHOTO uyXepoaHoro 6ejika (aHTHreHa)
Y TMOBPEXAAINUM AeiCTBUEM Ha KJIETKH KOMIUIEKCOB AHTHICH —
aHtuteno. KnuHuueckn ceiBopoTouHast 60/1e3Hb NMPOSIBASETCS OTEKOM
KOXH U CIM3UCTBIX 000Ji04eK, MOBhHILLIEHHEM TeMIepaTyphi Teja, NMpu-
NnyXaHWEM CYCTABOB, CHINbI0 W 3YJOM KOXH; HaONIONAIOTCS W3MEeHe-
HMS B KpoBH (yBeinyenne CODB, neiikoumutos u np.). Cpoku mpo-
SABIEHUA U TAXECTb CHIBOPOTOMHON GOJie3HH 3aBUCAT OT colepXka-
HUS UMPKYJTUPYIOIIMX aHTUTEA U HO3bI Nperaparta. D10 oObACHAETCS
TEM, 4TO KO 2-if Hefesie Nocie BBeAcHUs OeJIKOB CBIBOPOTKH Bbipa-
6aThIBAIOTCS aHTUTENMA K GeJIKaM ChIBOPOTKM M 0DOpasyeTcsi KOMILJIEKC
aHTUreH — aHtuTeNo. IIpodunakTMKa CHIBOPOTOYHOMN 6OJie3HH Ocy-
mwecTBaseTcs no crocody bespenxu.

9.12.4. Peakyuu, onocpedosaHHble T-knemkamu (mun 1V)

B ominuue ot peakumii I, IT u Il TvmoB peakuuu IV THna He cps-
3aHbl ¢ AHTUTENAMH, a OOyC/NOBJEHBl KIETOYHBIMH peakLUsIMH,
npexgae Bcero T-niumpountamu. Peakuuu IV tuna otHocsitest k I'3T,
TaKk Kak pa3BMBalOTCsi He paHee yeM 4epe3 24—48 4 mocie noBTOp-
HOTO KOHTAKT4 C AHTUTeHOM. PeaklUWW 3aMefIeHHOro THUMA MOTYT
BO3HMKATh NMPU CEHCUOWIM3ALUU OPraHU3Ma:

A MHKpPOOPraHM3MaMH M MMKPOOHBIMM aHTUIN€HaMM (6aKTepHaibHbI-
MM, rpUOKOBBIMHM, MPOTO30HHBIMHU, BUPYCHBIMH);

A rejibMMHTaMU;

A MPUPOAHBIMM M MCKYCCTBEHHO CHHTE3MPOBaHHBIMU TralTeHaMH
(leKapcTBEHHBIE MpenapaThl, KPacHTENH);

A HeKOTOpBIMH 6eJiKaMH.

CiefoBaTeIbHO, peakUMs 3aMeJIEHHOTO TUIIA MOXET BbI3bIBAThb-
csl npaktuyecku Bcemu aHTureHamMH. Ho Haubosnee sipko oHa mpo-
ABISETCA Ha BBEJCHMUE IOJNMCAXAPUAOB, HU3KOMOJIEKYISPHBIX Mern-
THAOB, T.€. MAJIOMMMYHOTEHHBIX aHTHUreHoB. IIpy 3TOM peakuuio
BbI3BIBAIOT MaJjible A0O3bl AHTMIEHOB M JIy4Yllle BCEro MPH BHYTPHUKOX-
HOM BBeNEHMH.

MexaHu3M aniepruyeckoil peakumy 3TOrO0 THIA COCTOMT B CEH-
cubunuzauuu T-numdbounToB-XenepoB aHTUreHoM. CeHCHOHIM3aLMs
JuMGOLMTOB BBI3BIBAET BbIAEJIEHHWE MEAMATOPOB, B YAaCTHOCTH MH-
TepieifKMHA-2, KOTOpble aKTMBUPYIOT Makpodari U TeM caMbiM BOB-
JIEKAIOT UX B NPOLIECC paspyleHUs aHTMI€Ha, BbI3BaBlIEro CEHCH-
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ounuzaumio amMdouuToB. LIMTOTOKCUYHOCTD NIPOABISAIOT TaKkKe W
camu T-aumdountsi. O poayn TUMGPOLHUTOB B BOIHUKHOBEHUH ajliep-
rMit KJIETOYHOIo THIMAa CBUACTEJILCTBYIOT BO3MOXHOCTh Mepenayu ai-
JIEprMM OT CEHCUOHJIM3UPOBAHHOIO XHUBOTHOTO HECEHCHOWJIM3UPOBaH-
HOMY C MOMOILIbI0 BBEAEHUS AUMGOLMTOB, a TaKXKe IOJaBjieHHE
PeaKkLMU MpH MNOMOIUM AHTUIMMGOLMTAPHON CHIBOPOTKH.

Mopdonoriueckas KapTHHA MpU AJUTEPTUAX KIETOYHOIO THIA HO-
CHUT BOCMAJIUTEJbHBIA XapaKTep, oOycJOBJICHHDIA peakuuei iuMo-
LUMTOB M MakpodaroB Ha oOpa3ylolUiicsl KOMILJIEKC aHTUIeHA C CeH-
CUOMAN3UPOBAHHBIMU JIMM(OLIUTAMH.

Aniepruyeckue peakUuy KJIETOYHOIO THMIA MPOSBASIOTCS B BUIE
TyGepKYIHHOBOM peaklUMH, 3aMeIEeHHON aJliepriu K OejKaM, KOH-
TAKTHOM ajjiepruu.

TybGepKkynuHoBasi peaklLusi BO3HUKAeT yeped S—6 4 rmocyie BHYT-
PHKOXHOIO BBENEHUSI CEHCUOUNU3NPOBAaHHBIM TyOepKy/Ie3HO! Manoy-
KOW XWBOTHBIM WM 4eJIOBEKY TyOepKyjauHa, T. €. aHTUI'€HOB TyOep-
Kyne3Hoii najouku. Belpaxaercst peakuus B BHAE IOKPaCHEHHs, MPH-
MYXJIOCTH, YIUIOTHEHUsI Ha MecTe BBeAeHHMA TyOepkynauHa. ConmpoBox-
IaeTcsi MHOrga MOBbilIEHWEM TeMMepaTypsl Tesaa, JumdoneHueii. Pas-
BUTHE peaklUH JOCTUraeT MakcumyMa uepes 24—48 u. TyGepkynu-
HOBas peaklMs HCMOJb3YeTCs C JIMArHOCTMYECKOM LIEBbIO IS BbI-
ABJIeHUst 3a0oeBaHUl TyOEpKyfAe30M WJIM KOHTAKTOB OpraHM3Ma c
TyOepKyIe3HOH NaNOYKOH.

3ameaneHHast aJUIeprUs BO3HHMKAET MPU CEHCHUOMAU3ALMM MATbl-
MH J03aMH GeAKOBbIX AaHTUI€HOB C aIbIOBAHTOM, a TakKXe KOHBIO-
rataMy OeNKOB ¢ ranTeHamMu. B 3TUX cayvasix arepruueckasl peak-
LiMs1 BO3HUKAET He paHbilie yeM yepe3 S5 mHeit U gnurtca 2—3 Hen.
Bunumo, 3mecs UrparoT polib 3aMeMIEHHOE AeficTBUE KOHBIOTUPOBAH-
HBEIX 6eIKOB Ha JMMGOUAHYIO TKaHb U ceHcubuausauus T-aumdo-
LIUTOB.

KoHTaKTHasl aieprusi BO3HMKAET, e€CAM aHTUTeHaMU SBISIOTCS
HU3KOMOJIEKYJIIpHEIE OpraHWYecKWe W HeOopraHWYeckHUe BelUecTBa,
KOTOpBIE B OpPraHU3Me coeqUHsIoTcs ¢ GejikaMu, obpa3sys KOHbiora-
Thl. KOHBIOrMpOBaHHEIE COEAMHEHMS, BBIMIOAHSSA POJb ranTeHOB, Bbl-
3bIBAIOT CeHCHOMAU3aLUIo. KOHTaKTHasi asieprusi MOXeT BO3HMKATh
MpY UIMTEAbHOM KOHTAaKT€ C XMMMYECKMMM BEIIECTBAMU, B TOM
yucae ¢apMaueBTHYeCKUMHU MpeliapaTaMy, KpackaMu, KOCMETHYeC-
KMMM npenapataMu (ryOHasi nomaga, Kpacka mis pechHui). Ilposis-
JifleTcsl KOHTAKTHAS aJIEprHsi B BUAE BCEBO3MOXHBIX JEpPMATHTOB, T. €.
nopaxeHuif MOBEPXHOCTHBIX CJIOEB KOXH.
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9.13. OcobeHHOCTH UMMYHUTETA NPU HEKOTOPbLIX
MH(pEKLUMOHHbIX K HeMH(EeKLUMOHHLIX Bone3Hax

WUMMyHHBII# Tpollecc MPOTEKaeT MO eNUHOH CXEME M COCTOMT W3
HECKOJIBKMX 3TalloB.

IMepBblit 3Tan — nonajaHWe aHTUTeHAa M3BHE WIH 06pa3oBaHHE
ero BHYTpM opraHMsma. Bropoii 3tan — pacrnosHaBaHHe aHTHUIeHa KaK
TEHETHYECKM YYXEPOINHOTO BELUECTBA, T. €. OTIMYMUE «CBOETO» OT «4y-
xoro». TpeTHii 3Tan — BKJIIOYEHUE KOMIUIEKCA 3AMMTHBIX peakLMi
crieunduyeckoro M HecneludUyeckoro xapakrepa. Uerseprhlit sTan —
obe3BpexuBaHMe, INMUMUHALMS aHTUIEHA M NPUODBpETEHHE OpraHm3-
MOM HOBOro MUMMYHHOTO cOCTOSIHUSI (HEBOCIIPUHMYMBOCTD, TOJIEpaH-
THOCTb, UMMYHOJIOTMYECKasi MaMATb, aJleprus). ST cTaluu SIBJIs-
I0TCSl HelpPeMEHHbBIMHM KOMIIOHEHTaMM WMMYHHOrO [Mpoliecca NpH
BO3JCHCTBUM Ha OPraHU3M JIOOBIX AHTUIEHOB — OaKTepHadbHBHIX,
BUPYCHBIX, TKaHEBbIX, OIYXOJIEBbIX, PACTUTEIbHBIX, TpaHCIUIAHTALY -
OHHBIX U Jap. OnHako aHTUIEH MOXET BKIIOYaTh He Bce, a JIMILIb
OTAeNbHblE cUCTeMbl WM (DAKTOPHl UMMYHHUTETa, NPUYEM ONUH M3
HUX MOXeT ObITh BeAyltMM. Takoil MexaHU3M B paGore MMMYHHOIX
cHcTeMbl BhIpaboTajicsi SBOMIOLMOHHO, PACCYMTAH Ha pasHoobpasue
«MHMpa» aHTUIEHOB, MyTeil BO3MeHCTBHS UX Ha OUOJIOrHYECKHE Tpo-
Lecch U KIETKU-MHIIEHU, HO KOHEYHas LieJib 3TOro MeXaHu3Ma —
obecrieyeHHe MOCTOSTHCTBA BHYTPEHHEH cpelnbl U COXpaHEHHE YCTOii-
YUBOCTH XXM3HEHHO BAXHBIX MpoleccoB B opraHuaMe. C 3TUX MO3H-
UM M Heo6XOAMMO paccMaTpuBaTh 0COOGEHHOCTH NMPOTHBOBUPYCHOTO,
MPOTHBOOITYXO0JIEBOTO M TPaHCIUTAHTALIMOHHOTO BMIOB MMMYHMTETA.

9.13.1. llpomueoeupycHbIll UMMyHUmMem

Hecneunduyeckas NpoTUBOBUPYCHAs PE3MCTEHTHOCTh CBSI3aHA C
OTCYTCTBUEM B KJETKAaX OpPraHM3Ma peleNTopoB U YCIOBHM, HeoO-
XOMMMBIX IUIA Pa3MHOXEHHUsI BUPYCOB, HaJIMYHEM HecleUnPUuecKux
ChIBOPOTOYHBIX MHTMOUTOPOB Hykjiea3 B KpoBHu. IlpensitcTByloT pas-
MHOXEHMIO BHUPYCOB TaKXe [OBBILUEHHAS! TeMIIepaTypa Teia U YBe-
JIUYEHHasA KUCJIOTHOCTb CPEMB.

OcobeHHOCTH MPOTMBOBUPYCHOr0O UMMYHMTETA OGYCIOBJIEHBI TeM,
YTO BUPYCHI SIBASAIOTCS BHYTPUKJIETOYHBIMH OOJUIaTHBIMM Iapa3uTa-
MH. OHU pa3MHOXAIOTCS B KJIETKax 3a cyeT Ux pecypcos. YacTs BU-
PYCOB HaXOAWTCS BHYTPM, a YacTb — BHe KJIeTKU. IT0CcKoNbKy aHTH-
TeJa HE NPOHUKAIOT B KJIETKH, OHM He3((EKTUBHBI MPOTUB BHYT-
PUKIIETOYHOTO BUpYCa M AEHCTBYIOT TOJNBKO Ha BHEKJIETOYHBIA BHU-
pyc. OddeKTHBHO MHAKTUBUPYET BUPYC HA MMOBEPXHOCTH CIM3MUCTHIX
obojoyek cekpeTopHblil IgA. AHTUTeNna K BUpYycy Mano3¢gekTHBHBI
npotuB BupycHbix JTHK n PHK, o6namaiommx MHGEKLIMOHHOCTHIO.
CnepoBatenbHO, aHTHTENA He BIMSIOT Ha BHYTPUKJIETOYHYIO Perpo-
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OYKUMIO BUPYCa, 2 TOJBKO MPEINSTCTBYIOT FeHepalu3allii BHUPYCHOMH
UH}pEKUUU. AKTHBHBI B POTUBOBUPYCHOM MMMYHHTETE LIHTOTOKCH-
yecKHe TUMGOLMTHI, YHHYTOXAIOIUE WHOUIIMPOBAHHBIE BUPYCOM
KJIeTKH.

darouuTo3 BUPHOHOB, MOPAXEHHBIX KIETOK C colepXalluMcs B
HUX BUPYCOM, a TaKXe KOMIUIEKCOB AHTHI€H — AaHTUTENO XOTd H
3apepluaeTcsi NepeBapuBAHMEM, OLHAKO BHPYCHI, 0COGEHHO MX HYK-
JIEUHOBBIE KHCIOTHI, Gonee yctoiunssl K ¢epMentam darouuros. Io-
3TOMY B OTHOLIEHHMHM BMPYCOB Yalle, YeM, HalpHUMeEp, B OTHoLIE-
HuU Oaxrepnit, HabnlogaeTcsl HelapeplLUEHHBIN (aroLuTo3.

MowHbiM $akTopoM NPOTUBOBUPYCHOrO MMMYHMTETa SIBISETCS
HHTEpdEpPOH, ONHAKO OH HE AEHCTBYET HEMOCpeJCTBEHHO Ha BUpYC —
HH BHYTPHMKJIETOYHBIH, HU BHeKJIeToYHBIH. [loaToMy nipodmiakTHyec-
kuit addexr uHTepdepoHa BbIpaxeH cUibHee, ueM JeuebHbiil. UH-
TepdepOH BbHI3BIBAET B KJIETKE, HH(MHUIUHPOBAHHON BUPYCOM, COCTO-
SIHUE aHTUBMPYCHON PE3UCTEHTHOCTH NMyTeM MHAYKUMU ¢epMeHTOB,
MOJABISIIOIUMX CUHTE3 KOMIIOHEHTOB BUpPYCOB. y-WHrtepdepoH, BbI-
nensieMblit T-nmumeouuntamu, ycunusaeT ¢arouuTos U aKTUBHOCTH
NK-knerok.

9.13.2. [Ipomueoonyxoneanili uMMyHuUmMemM

Mexay cocrosiHUEM UMMYHHOM CHCTEMBI U BO3ZHHMKHOBEHWEM W Te-
HE30M Pa3BHTHS 3IOKAYECTBEHHBIX OIyXOJieil CyllleCTByeT TeCHasl CBA3b.
O6 TOM CBHIETENBLCTBYIOT ClEAyIOIIMe (DaKThI:

@ noBbileHHas! 3a60j1eBaEMOCTb 3I0KaYECTBEHHBIMH HOBooOpasoBa-
HUSMM CPEAM JIML C MEPBUYHBIMU U BTOPUYHBIMM UMMYyHoxedu-
LIMTAMU;

® MOBBIIIEHHAs! YaCTOTA BO3HWKHOBEHUS OMyXojeit B NOXWIOM M
CTAPYECKOM BO3pACTE B CBA3M C MOHWXEHHON AKTUBHOCTBIO MM-
MYHHOH CHCTEMBI,

® panvuve y GONIBHBIX C ONMyXoJMsMH CHElUPUYECKUX MPOTHBOBH-
PYCHBIX aHTUTEN U JNHWMQOLUTOB-KUILIEPOB, CEHCUOWIM3UPOBAH-
HBIX K OMYXOJEBbIM aHTHUIEHaM;

@ BO3MOXHOCTb 3KCIMEPUMEHTAJIBHOMO BOCTIPOU3BEAECHUS UMMYHUTETA
K OIMyXoNsiM 3& CYET BBEACHWs AHTHICHOB WM IMPOTHBOOITyXoJie-
BbIX AHTUTEN, & TaKXKe BO3HUKHOBEHMS OIyXOJM MpPU UCKYCCT-
BEHHOM TMONABNEHUM HMMYHMTETA.

UMMyHHAs cucTeMa, Kak W3BECTHO, OCYHIECTBISIET PYHKLUUIO HM-
MYHOJIOTHYECKOTO Ham3opa. OHa MOCTOSTHHO CJIEAMT 3a TOSBIEHUEM
KJIETOK-MYTaHTOB WX MYTUDYIOLMX MOJIEKY)I, PaclO3HaeT UX H YHMY-
ToXaeT. B ciiyyae CHHMXEHWS aKTHBHOCTH WMMYHHON CHCTEMBI WIU
MOBBILLIEHUS] YaCTOThl MYyTallMii BO3HUKAET BO3MOXHOCTb COXpaHEHMS
U Pa3sMHOXEHMS KJICTOK-MYTaHTOB, T. €. 06pa3oBaHMsl OMyXoJeii.
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H3BecTHO, YTO OMYXONHM WHAYLIMPYIOTCSI (BBI3BIBAIOTCS) BHUpYca-
MH, a TaKXe XMMHYECKMMH U (U3IHYECKHMH KaHUEporeHaMu M
HMEIOT CBOHM CltellM(PUYECKHE AHTUIEHbl. AHTHIEHBI OITyXoJeil, BbI-
3biBaeMbIX BHpycaMH (capkoma Payca, BHUpyc jeiiko3a M fp.), HMe-
IOT OAWHAKOBYIO cCleliMUYHOCTb, HO OTJIHYAIOTCS OT AHTHUIEHOB,
BBI3LIBAEMBIX XUMHYeCKUMHU (GeH3MUpeH M Op.) U du3nyeckumH (Bce
BUIbI M3JIyYEHHit) KaHLeporeHaMH. B mocieqHeM ciyyae omyXoid mno
aHTHUreHHOH cneuUdUYHOCTH CTPOro HHAWBHAYAJIBHEI, T.e. pa3djiHya-
I0TcA no aHTUreHHocTH. MiMeloTcsi Takke SMOpPHOHAIbHBIE AHTHIeE-
HbI, KOTOpPBbIE HE BCTPEYAIOTCS B HOpPME B IOCTHATAJILHOM IepHoIeE,
HO OOHapyXHUBalOTC B Cilydae BO3HMKHOBEHHMS OMyxojeii (remnaro-
MBI, CApKOMBI, KapuuHoMbI). ITockonbKy JIOObIE ONyXoJieBble aHTH-
TEHBI SIBJIIIOTCS YYXepOOHBIMH JJIi OpraHW3Ma, OHU BBI3BIBAIOT Y-
MOpPIbHBIE U KJIETOYHBbIE PEaKIMH.

OCHOBHYIO pOJIb B MPOTHBOOMYXOJEBOM HMMYHHTETE HIpAlOT
T-numdonutsl, ocobeHHo ectectBeHHble Kuuiepbl (EK), ceHcuGu-
JIL3UPOBaHHBIE K OMYyXOJEBbHIM aHTHreHaM. OHHM PAacMO3HAIOT aHTH-
reHHble JEeTEPMHHAHTHI OMYXOJIEBBIX KJIETOK, NMPUKPEIUISIOTCA K TMo-
BEPXHOCTH 3THX KJIETOK, BBIACISAIOT LUTOTOKCHHBI (BUAMMO, (epMeH-
ThI), KOTOpbIE pa3pylUalOT CTEHKY KIETKH, AeJaloT ee MPOHHIaeMOi
M JOCTYMHOM Uit AEHCTBHMSI MPOTEOJHTHYECKUX M ApYrux depmeH-
TOB, a Takxe ¢arouutoB. Kierka nuaupyetcs M momowaercs daro-
LMTaMH.

ITpoTHBOOMyXONEBbIE AHTHTE/IA HE BCETa MIPaloT 3alIUTHYIO pOJib,
a MHOTAA JaXe CTUMY/IHMPYIOT pa3BHTHE ONMyXOAH. DTO, BUIAMMO, CBSi-
3aHO C TeM, 4YTO chneunudUyecKue HMMYHOrNTOOGYJIUHBI CBSI3bIBAIOT
aHTHIeHHBIE PELENTOpPbl OMYXOJEeBOH KIIETKH, TeM CaMbIM IpersiT-
CTBYl KOHTaKTy T-THMQOLHUTOB-KWIIEPOB C KJIETKOW. AIONTHBHBIK
nepeHoc UMMYHHBIX T-1MMGOLMTOB B MHTAKTHBII OpraHu3M coo0-
1aeT MPOTHBOOMYX0JeBblii UMMyHUTET. I1acCHBHbI MepeHOC MPOTH-
BOOMYXOJIEBbIX aHTHTE]l UMMYHHUTETa HE coobluaer.

OnHako MPOTHBOOMYXOJIEBbIE MMMYHHUTET, K COXAJIEHHIO, MaJio
BIMSAET Ha TeyeHHe yXe pa3BHMBILeicS OMmyxoJu. JTo, MO-BUAUMO-
My, OOBSICHSIETCSI HECKOJIbKUMH TNPHYUHAMM:

® CBA3BIBAHWEM AHTUIEHPACIO3HAIOIMX PELENTOPOB HAa MOBEPXHO-
cti T-1MM@POLMTOB-KWUIEPOB OMYXOJIeBBIMM aHTUIeHaMH, BbIO-
pachbiBAEMbIMM B UMY U KpOBb OMYXOJIEBHIMM KJIETKAMH;

® OTCYTCTBHEM 3alUUTHOrO 3¢exTa y NMPOTHBOOMYXOJNEBBIX AHTH-
Ten;

® MMMYHOCYIIPECCUBHbIM HEHCTBHEM OIYXOJIM, BbIpaXalOIIMMCSI B
CHHXEHMHM [oKa3aTeNieil KJIEeTOYHOTO MMMYHHUTETa;

® HHTEHCUBHOCTBIO POCTa 3JIOKAaYeCTBEHHbIX HOBOOOpa3oBaHUii, omne-
peXalollero CKOpocTb pa3BUTHS MMMYHHTETA.

OnHako MMMYHOJIOTHYECKHE METOABLI OJUArHOCTHKH M JIe4eHHS
onyxosieil Bce yallle HaXoRAT npuMeHeHHe. MMMyHOIMarHocTMKa OIIy-
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XoJjilell OCHOBaHAa Ha omnpelcieHUH B KPOBHM OINYXOJEBBIX aHTHIEHOB
M aHTHTeN, a TAKXe CEeHCHOMIM3UPOBAHHBIX K OMYyXOJIEBLIM aHTHre-
Ham JiMMdounToB. TakuM crioco6oM yxe IHArHOCTHPYIOT OMYXOJIH
ne4YeHH, paK Xenyaka, KMIIeYHUKA U Ap. KauecTBo AMarHOCTHKH BO3-
pacTaeT nmpu MCMoJib30BAHUM MOHOKJIIOHAJIBHBIX AHTHTEN MPOTHB aH-
TUIEHOB OMyXoJieil.

IlpakTH4yecKoe MpUMeHEHHe JJIs JiedeHUs onyXojieil HaLUTH UM-
MYHOMOAYJISITOPI, CTUMYJIHMpPYIOLIUE JeATeJIbBHOCTh UMMYHHOI cHc-
TeMbl: UHTepieHKUHBI-2 U 1, UHTepdepoHbl (a, y), pasHooGpa3HbIe
albIOBAHTHI — KOMITOHEHTHbl GakTepuanbHbIX KieTokK (BILXK, nponu-
rMo3aH, GNACTONU3WH, MYPAMWIAMNENTHI U Ap.).

9.13.3. TpanHcnnaHmayuoHHbIll UMMyHUMem

TpaHCIUIaHTALUMOHHBIM UMMYHUTETOM Ha3bIBAIOT UMMYHHYIO peakliMio
OpraHyY3Ma, HanpaBlIeHHYIO IPOTUB YYXepPONHbIX TKaHeil (TpaHCIUlaH-
Tara).

3HaHKe MeXaHU3MOB TPAHCIUIAHTALIMOHHOTO MMMYHHUTETA, ero BO3-
HUKHOBEHHUSI U TeYEHUS] HEOOXOAMMO MIS pellieHUsI OMHOH W3 Bax-
HeilMx npobneM MeZMUMHBI — Mepecagky OpraHoB U TKaHei. Tex-
HUYECKU TPAHCIUIAHTALMOHHAS XUPYPrus, KoTopas 3aHUMAaeTcs Iie-
pecaikoil opraHoB U TKaHei, B COCTOSSHUM MPOBECTU MPAKTUYECKH
JN100yI0 onepalMio Mo nepecanke MOYTH JIOOBIX OpraHOB M TKaHei
(cepniie, Jierkue, neveHb, MOYKH, cocylsl, koxa M T. n.). OnHako
ycrexX onepauuy B MOjamisionieM GoJbLIMHCTBE CliydaeB 3aBUCHUT OT
MMMYHOJIOTHYECKOI COBMeCTHMOCTH TKaHeil. IMMyHHas peakuust Ha
qyyXepoAHble KIeTKM M TKaHH obycjioBleHa TeM, YTO B HUX COCTaBe
cozepXarcsi reHeTUYecKM 4yxIble LIS OpraHu3Ma TpaHCIUIAHTALM-
oHHble aHTUreHbl. Tlo cneldUYHOCTH TKAHEBBIX AHTUIEHOB BCE CY-
LLIECTBYIOILIME BUIBI, a TAKXe WHIAMBUABI BHYTPM BUIAa UMEIOT pa3-
JIMYUA. AHTMTeHHas IuddepeHLMpoBKa TKaHEe BMIa U UHAMBUIA 3a-
KONMpOBaHA B I'€HAaX; OHA 3aKJIOYEHA B MIABHOW CUCTEME I'MCTOCOB-
MECTHMOCTH, MMeIOLIeiicsl Y YenoBeKa W y BCeX XWUBOTHBIX. KoMmr-
JIeKC aHTHI€HOB CHCTeMBbl TMCTOCOBMECTHMMOCTH Haubosiee MOJHO
npejcTaBieH B jeiikouutax Kposd. IToaToMy sta cucrema y yenose-
ka nonyymna HasBaHue HLA (Human Leucocyte Antigens). ¥ xu-
BOTHBIX OHa MMeeT apyroe o0o3HaueHHe, CBSA3AHHOE C BUIOM XH-
BOTHOTO.

B cucreme HLA uenoBeka oTkpeiTo yxe Gojee 100 aHTHreHOB
THCTOCOBMECTHMOCTH, KOTOpPEBIE CrPYNITUPOBAHBI B HECKONbKO peru-
oo (HLA-A, HLA-B, HLA-C, HLA-D, HLA-DR). Iomumo aH-
THureHoB cucreMbl HLA, y uyejioBeka W XHBOTHBIX MMEIOTCA ApYrue
TPaHCMIAHTALLMOHHbIE AHTHIEHBI.

AHTHreHBbl [JIaBHOro KoMmmiekca rucrocomectiMoctd (HLA) He
TOJIBKO HIPAIOT OCHOBHYIO PoOjib B TPaHCIUIAHTALIMOHHOM MMMYHHU-
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TETE, HO U OMpeldeNsoT MPEAPacHoNOXEHHOCTb K TOMY WIH HHOMY
3a60/1eBaHUIO, B TOM YUCIE YYBCTBUTEABHOCTD K MHMEKLIMOHHBIM 60-
Jie3HAM. BUOMMO, reHbl TMCTOCOBMECTMMOCTH CLIEIUICHBI ¢ FeHaMH,
KOOMPYIOLIUMH Te WU WHbIe GHOJIOrMYecKue MPOLIECCHI.

TpaHcIUTaHTallMOHHBIE AHTHIeHbl MMEIOTCS BO MHOTMX KJETKAaX.
Bonbwe Bcero ux B nMMGOUIHOI TKaHHU, 3aTeM B Mopsjke ybbiBa-
HUSL cIefyIOT TKAaHU TMEYEHU M JIErKUX, KHIIeYHHUK, cepALe, Moy-
KM, XenyaoK, Mo3r. AHTHreHsl HLA oTcyTcTBYIOT B 3pHTpOLIMTaX M
XHPOBOH TKaHH.

TpaHcmIaHTALMOHHBIE AHTHTEHbI NMPEACTABASIOT CO00if B OCHOB-
HOM IJIMKONPOTeUIbl U pacrojaralotcsi Ha MeMOpaHax KiIeTok.

B orBer Ha 4YyxXepoAHble TPaHCIUIAHTALIMOHHbIE AHTHIEHBI Opra-
HU3M OTBEe4YaeT [YMOPAJIbHOMH M KJIETOYHO MUMMYHHBIMH PeaKkLUSIMH.
OCHOBHyIO POJib B TPaHCIUIAHTALIMOHHOM HMMYHHUTETE WrpaeT Kie-
TOYHAs peakLHUs, 3aKIMIOYAIOLANAC B TOM, 4TO T-TMMGOLMTHI-KHI-
Jiepbl pelUIineHTa, ceHCHOMIM3NPOBaHHBIE aHTHIEHAMH JOHOpa, MHT-
PHPYIOT B MepecaXeHHYI0 TKaHb (TPAHCIUIAHTAT) M OKa3bIBAalOT L(M-
TOJIMTHYECKOE [OeiCTBHE Ha KJIEeTKH TpaHcruiaHTata. B pesynbrare
knerka rubHer. INoruGuine Wix rMoepexaeHHble KIETKH TpaHCIUIAH-
Tata ¢arounuTHpylorcs MakpogaraMu. TIpoHCXOONT oTTOpXEHHE TpaHC-
rulaHTata. MexaHW3M MMMYHHOTO OTTOPXEHHSI TPaHCIUIAHTaTa MMe-
et Ase da3bl. B repsoit ¢ase BoKpyr TpaHCIUIAaHTATa M COCYIOB CKarl-
JIUBAIOTCA JMM@OLUTBI, MaKpodaru, Mia3sMOLUTE U ApPyrue KJIeTKH.
Bo Bropoit ¢a3e, Korda TpaHCIUIAHTAT MHQHJILTPUPOBAH MMMYHO-
KOMITETEHTHBIMU KJIeTKaMU, MPOUCXOMAT JECTPYKLUA KIETOK TpaHC-
IUIAaHTaTa, BOcMaJeHHe, TpoMGO3 KPOBEHOCHBIX COCYIOB, B pE3yib-
TaTe 4yero Hapyllaercs MUTaHHE TpaHCIUIaHTaTa U OH rubHer. Kui-
nepHblit 3¢ dekT NUMPOLUTOB MOXHO BOCIPOM3BECTH in vitro Ha
KYJIbType KJIeToK. Bo3MoxeH aJonTUBHEIA nepeHOC TPaHCIUIAaHTaLM-
OHHOro UMMYHHUTETA, T.e. C MOMOILLbIO CEHCHOMWJIU3UPOBAHHBIX JTUM-
doumTos.

B TpaHCIIaHTALlHOHHOM MMMYHUTETE UIpaioT pojb U aHTUTENA,
obpasyoniecss Ha 4yXepoOHblH TpaHCIIaHTAaT (reMarrIOTHHUHBI,
reMOJIM3UHBI, JIEIKOTOKCHHBI, LIUTOTOKCHHBI). O0 3TOM CBUIETE/b-
CTBYeT BO3MOXHOCTb MaCCHBHOrO MepeHoca TpaHCIUIAHTaLMOHHOIo
MMMYHHTETA CO clneuudHryecKkoil aHTHUCBIBOPOTKOM, comepxaliei
aHTHTENla K aHTHreHaM TpaHcriaHTata. ONHaKo Helb3s C onpele-
JICHHOCTbIO CKa3aTbh, YYacCTBYIOT JIM aHTHTeNa B Mpolecce OTTOpXe-
HHSl TPAHCIUIAHTATA WIH XK€ POLIECC OTTOPXEHMsI TpaHCIUIaHTaTa co-
MpPOBOXAAeTCs BHIPAOOTKOWM aHTHUTEN.

OcHOBHass MMMYHHasl peakuMsi MpH 4yXepoOHOM TpaHCILIAHTaTe
Ha3blBaeTcs peakuueil TpaHcruiaHTata rpotus xo3suHa (PTITX). Oxa
pa3BHBaeTcA B cllydyae HECOBMECTMMOCTH AHTHIEHOB KOMIUIEKca M-
crocoBMecTiMocTd HLA y IoHopa M peuMmueHTa. Brta peakuus He
BO3HHMKAeT B cJlyyae COBMECTMMOCTH aHTHreHoB KoMruiekca HLA (Ha-
npumep, y OGIH3HELIOB), U BBIPAXEHHOCTb €€ 3aBMCHT OT CTEleHM
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YyXEPOIHOCTH U KOJIMYECTBA YYXKEPOAHBIX KIETOK MepecaxMBacMo-
ro oprasa.

Kak yxe Oblio cKa3aHO, peaklUMsi OTTOPXEHHMS TPaHCMJIAHTATAa
SIBJISIETCA [JIABHOM NMPMYMHOW Heylay B TPAHCIUIAHTALMOHHON Xupyp-
run. UIMMyHonorus moka He HaUUIa PagUKaJbHBIX CPENCTB JUIS TIpe-
OIOJICHUS TKaHeBOW HecoBMecTMMocTH. OXHaKo onpeneleHHbie yc-
nexu yxe nocTMrHytel. Mcronsiyetcs nmop6op mo TKaHeBoi coBMec-
TUMOCTH [OHOpa U PEUMITHEHTa HA OCHOBAHMM ONpENENEHUS aHTH-
reHoB kommiekca HLA. JIns nonasieHUs: peakUMH OTTOPXEHHUS
TPaHCIUIAHTATa MMPUMEHSIOT HUMMYHOIENPECCAHThI, KOTOPhIE WHIHMOH-
PYIOT KieTouHoe HeneHHe U OuddepeHUMpoBKY WIK O6NANaOT Liu-
TocTaThyeckuM Aeiicteuem. Haubonee a¢beKTHBHBI LIMKIOCTOPHH U
aKTHHOMHMUMH D. ITpUMEHSIIOT Takke MepKanmTonmypMH, KOPTHKOCTe-
POMIbI, aHTUIUMQOLUUTAPHYIO CHIBOPOTKY, a MHOTAa OGIyYeHHUE.

9.14. Teopun UMMyHUTeTa

Il oObACHEHHUST CIOXHBIX M 3a4acTyl0 3araloyHbIX MEXaHU3MOB M
MPOSIBIEHUIT UMMYHHUTETa Y4eHbIMM OBUTO BBICKA338HO MHOXECTBO T'H-
notes U Teopuil. OXHAKO TONLKO HEMHOTHE M3 HUX ITOJIYYMJIM TNIPHH-
LUUITHaIbHOE MONTBEPXIeHHe MM ObUIM 060CHOBAaHBI TEOPETHYECKH,
GOJIBIIKHCTBO X€ MMEIOT TOJIbKO MCTOPHYECKOe 3HAayeHHe.

TepBoit MpMHIMNHANBHO BaxHOM Teopuedl 6pula TeopHsa 6o-
KOBBIX uemneii, seiBUHyTast I1. Dpiauxom (1898). CornacHo 3Toif
TEOPUU KIETKH OpraHOB M TKaHed MMEIOT Ha CBOed ITOBEpXHOCTH
pelenTopbl, CrOCOGHBIE B CHJIy XMMHUYECKOro CpOACTBAa C aHTHIe-
HOM CBSI3bIBaTh MOCHeqHUI. B3aMeH CBSI3aHHBIX aHTHIEHOM PeLENTo-
POB KJeTKa BblpabaTbiBaeT HoBble peuenTtopbl. M36bITOK MX mocTyma-
eT B KPoBb M obecreyuBaeT MMMYHHUTET K aHTHIeHY. DTa TEOpHS XOTH
M HaWBHa B CBOeil OCHOBE, HO NMPHUBHEC]Aa B UMMYHOJIOTHMIO IIPMH-
LM 0Opa30BaAHMSI aHTHTEJN, CITOCOGHBIX CBSI3bIBATh AHTUIEH, T.e. 3a-
JIOXHWJIAa OCHQBBI IPENCTABIEHHSI O TYMOpPaabHOM HWMMYHHTETE.

Bropoit ocHoBomonaraiolleil Teopueil, GnecTsie MOATBEPXIEH-
Hoit mpakTHKoW, 6bula ¢parouMTaApHAsd TEOPHUS HMMYHUTE-
ta WM. U. Meunukora, paspa6oraHHast B 1882—1890 rr. CyTp yyeHus
o tdarouuTose U darouUTax UITOXKEHa paHee. 3XECb YMECTHO JIMILD
MOXYEPKHYTb, YTO OHA ABWJIACH (DYHEAMEHTOM IS M3y4YEHMs! Kiie-
TOYHOTO UMMYHHUTETA U MO CYLIECTBY CO3JA/Ta MPEANOChbUIKU Ast ¢op-
MHPOBAHUsL TMPENCTABJICHUS O KIETOYHO-TYMODAJIbHBIX MeXaHHU3MaXx
UMMYHHUTETA.

JocToliHel YNIOMUHAHUS TaKX¢ TaK Ha3blBaeMble HHCTPYKTHBHBIE
TEOpUH, OOBACHSBLUINE MEXaHH3Mbl OOpa3oBaHUs crielMHUUECKUX aH-
THUTE]l HHCTPYKTUBHBIM HedcTBHeM aHTUreHoB. CoOrlacHO 3THM Teo-
pusim [bpeitune ®P., Tayposutu P., 1930; IMonunr JI., 1940], us-
BECTHbIM TaKXe KaK MATPHMYHBIE T€OpHUH OOPa3OoBAHMUS AHTHUTEI,
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agTUTena ¢hOpMUPYIOTCA B NMPUCYTCTBUU AHTUreHa, T.€. AHTUTEH SIB-
Jsietcs Kak Obl MaTpHLIei, Ha KOTOPOHM UTAMIyeTCsl MOJIEKYa aH-
TUTEJNA.

Pan teopuit [EpHe H., 1955; bepHer ®., 1959] ucxoaunu u3
TIPEATTONOXEHHST O TIPEACYIIECTBOBAHUM AHTUTEN B OPraHU3Me IpaK-
TUYECKH KO BCEM BO3MOXHBIM aHTUreHaM. OcoOeHHO MyBoKo M Bce-
CTOpPOHHe 3Ty Teopuio o6ocHoan ®. bepHeT B 60—70-¢ roanl Ha-
LIEero CTOJIETUsI. DTa TeopUs TIONy4YHJia Ha3BaHHE KJIOHAJbHO-ce-
JEKUMOHHON U sIBAsSeTCS ONHOI M3 Haubojiee O60CHOBAHHBIX
TeopUil B UMMYHOJIOTHHU.

CornacHo Teopuu @. bepHerta nuMdounHasi TKaHb COCTOUT U3 Or-
POMHOTO YKCla KJIOHOB KJETOK, CHEeLMaTU3UPOBABLUUXCS Ha BbIpa-
60TKe aHTUTeN K pa3HooOpa3HbIM aHTHreHaM. KJIOHBI BO3HUKIM B
pe3ynbTaTe MyTaUMid, KJIOHUPOBAHMS TION BJIUSHHUEM aHTHreHos. Cie-
NOBATEJIbHO, COMIACHO TEOPUHM, B OpraHU3Me NpelCYUIECTBYIOT KIIO-
Hbl KJIETOK, KOTOpbi€ CITOCOOHBLI BbIpaOATbIBATh AHTUTENA Ha JIIOOBIE
aHTUreHol. [lomaBuiMii B OpraHu3M aHTMIEH BbI3bIBAET aKTHBALUIO
«CBOEro» KHAOHa JIMMGOLMTOB, KOTOPbI H36UpaTeIbHO pa3MHOXa-
eTcsl ¥ HayMHaeT BblpabaTeiBaTh crieuMduyeckue aHTUTeNa. Eciaum xe
1032 aHTUTeHa, BO3AECHCTBYIOLIENO Ha OPraHM3M, BEJIHKAa, TO KIOH
«CBOMUX» JIUM(GOMIHBIX KJIETOK 3JIMMHHHUPYETCS, YCTPAHSAETCsl U3 00-
el monyasuUMU, U TOrAa OPTaHU3M TepsieT CIOCOOHOCTh pearupo-
BaTb Ha CBOIl AHTUTEH, T.€. OH CTAHOBUTCS K HEMY TOJEpPaHTHBIM. Tak,
no @. bepHety, hopMUpyeTcs: B 3IMOPHOHANLHOM TEpHOAE ToJepaH-
THOCTb K COGCTBEHHBIM ZHTHIEHaM.

Teopuss @. bepHeta OGDBSICHSIET MHOTHE WMMYHOJIOTHYECKHE pe-
aKUMU (aHTUTEI006pa3oBaHHE, reTepOreHHOCTh AHTUTEJI, TOJEepaHT-
HOCTb, UMMYHOJIOTHUYECKYIO IaMSiTb), OJHAKO He OOBSICHAET MNpen-
CYLICCTBOBAHUSI KJIOHOB JIMM(OLUTOB, CITOCOOHBIX OTBEYaTb Ha pas-
HooOpa3Hble aHTUTreHbl. [lo @. BepHety, cyuectsyer okoyxo 10 000
TaKMX KJIOHOB. OIHaKO MHp aHTUIeHOB HAMHOTO 6OJibllie U OpPraHU3M
crmoco6eH OTBe4yaTh Ha JitoGoii U3 HuX. Ha 3TH Bompockl Teopus He
oTBeyaeT. HekoTopylo SICHOCTb B 3TO MpEACTaBieHUE BHEC aMEpHKaH-
ckuii yyeHorit C. ToHeraBa, Kotopblii B 1988 r. o6ocHoBaj ¢ reHe-
THYECKOH TOYKH 3peHHUsI BO3MOXHOCTb OOpazoBaHHS CrieLUbUYECKUX
MMMYHOTJIOOYIMHOB MPaKTUYECKH KO BCEM MBICIMMBIM aHTHUIeHaM.
BTa TeopHst UCXOOUT M3 TOrO, YTO B OPraHHU3Me YEJOBEK3a M XHMBOT-
HBIX MPOMCXOAMT IMEpPETacOBKA F'eHOB, B pe3yJibTaTe Yero obpasyioT-
csi MUJUIMOHBI HOBBIX F€HOB. BTOT MPOLIECC COMPOBOXIAETCS MHTEH-
CUBHBIM MYTaUHMOHHBIM MpoueccoM. Otciona u3 V- U C-reHos, re-
HoB H- u L-uemneit MoXeT BO3HMKHYTb OTPOMHOE YHCJIO TE€HOB, KO-
OUpPYIOLLKX pa3Hoobpa3Hbie MO crnelMPUIHOCTH UMMYHODIOGYIMHBI,
T.e. MPAKTUYeCcKU crieuupHryHble K JII0O0MY aHTHUIEHY.

Crenyet ynoMsiHyTh TaKXe TEOPHIO CeTeil peryisauuu (MIMMyHHOI
CETH), OCHOBHOH CTepXXHEBOW HIeeil KOTOpoii SIBJISETCS BbIABMHY-
Tast aMepuKaHckuM y4yeHbIM H. EpHe B 1974 r. ugHOTHII-aHTHUIHO-
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THNHYeckas perynsuns. CoracHO 3TOM TEOPUM MMMYHHasi cMcTeMa
npeacrapiigeT coboif Lenb B3aUMOAEHCTBYIOIIMX HIWOTHITOB U aHTH-
WIMOTHIOB, T.e. cneunUYECKUX CTPYKTYp AKTMBHOIO LEHTpa aH-
TUTEN, chopMUPOBAHHBIX MOJ BIUSHUEM aHTUIeHa. BeefeHue aHTUre-
HA BBI3bIBAET KACKANHYIO LEMHYI0 peakuuio o0pa3oBaHHA aHTUTEIN
1-ro, 2-ro, 3-ro v T.n. mopsiakos. B 3ToM Kackage aHTuTeno 1-ro
nopsiika BbI3bIBaeT o6pa3oBaHHe K cebe aHTHUTeNa 2-Tro MOpPSOKa,
rocneJHee BHI3bIBAET 00pa3oBaHUe aHTUTeNA 3-ro mopsanka u T.J. Ilpu
3TOM AHTHUTEJIO KAXAOro Mopsifika HeceT «BHYTPeHHWII oOpa3» aHTH-
reHa, KOTopblii mepelaercs 3craeTHO B Uend 0Opa3oBaHHUS AHTH-
UAMOTUITHYECKUX AHTUTE]L.

JlokazaTeIbcTBAMU 3TOH TEOPHH SABISIOTCS CYLIECTBOBAHME AHTH-
WAMOTUIIMYECKUX aHTHTeN, HeCylIMX «00pas» aHTUreHa M CIOCOOHBIX
BbI3BaTh MMMYHHUTET K 3TOMY AHTHUIEHY, a TaKXe CyLIeCTBOBAHUE CEH-
CHOWIM3UPOBAHHBIX K AHTHUIHOTUIMYECKUM aHTUTENaM T-muMdo-
LIMTOB, HECYILIMX Ha CBOEil MOBEPXHOCTU PELENTOpPbl 3TUX AHTHTEIL.

C nomousio Teopud H. EpHe MoXHO o6bsicHUTD dopMHUpoBaHUe
«MMMYHOJIOrHYeCKOM MaMsATH» U BO3SHMKHOBEHHE ayTOMMMYHHBIX pe-
akuuii. OfHaKO 3Ta TeopUsl He OOBACHAET MHOTUX SIBIEHUH HMMY-
HUTETA, HANMpUMEp, KaK OTIUYAEeT OPraHM3M <«CBOE» OT «4YXOIO»,
MoYeMy MacCHUBHbIIi MMMYHUTET He NEepeXOJUT B AKTUBHBIA, Koraa
U MoyeMy 3aTMXaeT KacKaj] aHTMMIHOTHUITHYECKMX peakuuit u T.O.

B 60-e roan! Bbimaronmiics coserckuit uMmyHotor I1. ®. 3apomos-
ckuii chopmynupoBan ¢GU3MOIOTHYECKYIO KOHLEMIUI0O UMMYHOIeHe-
3a — TUMOTAIAMO-THITIODU3AIPEHAJIOBYIO TEOPHIO DETYIISALIMA MUMMY-
HuteTa. OCHOBHAst el TEOPUU CBOAMJIACH K TOMY, YTO peryJiMpyio-
Iyl0 pojib B 0OpasoBaHHWU AHTHTE)I WUIPalOT rOpMOHH M HepBHas
cHcTeMa, a MPOAYKLMS AHTHUTEN MOJYUHsETcsl obuuMm dusnonoru-
4ecKMM 3aKoHoMepHocTAM. OfHAKO Teopusi He KacaeTcsl KIETOYHBIX
U MOJIEKYJIIPHBIX MeXaHU3MOB HMMYHOIeHe3a.

9.15. MonaTue 06 UMMyHHOM cTaTtycCe.
UmmyHonornyeckan HeAOCTaTOMHOCTL

@®yHKUHOHANIBHOE COCTOSIHUE MMMYHHOH CHCTeMbI OlpefesseTcs
KOMIUIEKCOM crnelMduyecKux U HecnieLMpUYECKUX MOKa3aTenei, xa-
paKTepH3yIOLIMX PaboTy KaK OTAEJIbHBIX 3BEHbEB, TAK U CHCTEMBI B
LeJIOM. DTH MOoKa3aTejiIi MOTYT GbITh U3MEPEHBl M BBIPAXEHBI B KO-
JIHYecTBEHHOI ¢opMe, TaK KaK M3BECTEH MX YPOBEHb MPU HOPMAJb-
HOM ¢byHKUMOHMUPOBAHUU MMMYHHOWH CHUCTEMBl U MOXHO HaGJIOJATh
OTKJIOHEHHSI NP1 HapyuleHHUsX ee paboThl. IlokasarenasiMu, XapakTe-
PHU3YIOLIMMHU COCTOSIHHE crieuudHYecKoro 3peHa UMMYHHOH CHCTe-
MBI, SIRJISIOTCS CJEAYIOLHMe: YPOBEHb HUMMYHOIIOOYJIMHOB BCEX Kiac-
COB B KPOBH; KOJIHYECTBO U ¢(yHKLUMOHANbHAst aKTMBHOCTb T- M B-
nuMGOLUTOB U UX CyONomynsuuii; BHIPAXeHHOCTh KJIETOYHOIO M [y-
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MOPAJIbHOIO MMMYHMTETa Ha BBeJ€HHE AHTMIEHOB M MHTOreHOB, a
takxe peakuMu ['3T M KOXHBIX peakuMii; COCTOSHHE CHUCTEMBI UM-
MYHOLUTOKHHOB; aKTUBHOCTb MMMYHHOro ¢arouutosa u xp. Cocro--
siHue (aKTOpOB, OMpeHeNsIOUMX €CTECTBEHHYI0 PEe3UCTEHTHOCTb,
YYUTBIBAIOT [yTeM OMpeNeNeHUs] COAepXaHUsl Makpodaros M MX
¢arouuTapHoii crmoco6GHOCTH, PYHKLIMOHMPOBAHMST HOPMAJIbHBIX KWiI-
JIEPOB, COHEPXAHUS B KPOBH KOMILIEMEHTa, MHTepdepoHa, HeKo-
TOPbIX (pepMEHTOB (JIU3OLUM) U HHIMOGUTOPOB.

CoBoKynHOCTb MoKasarteieii creljiduyecKkoro W Hecneuuduyec-
KOro xapakTepa ofpejgesisieT UMMYHHOE COCTOSIHME OpraHu3Ma, T. €.
HMMYHHBIH CTaTyc.

MMMyHHBII cTaTyc opraHH3Ma HaXOOWTCS B JHHAMWYECKOM paB-
HOBECHH, TaK KaK Ha HEro MOCTOSHHO AEHCTBYIOT (PaKTOphl OKpYy-
xKawlluei cpenbl (KJIMMaTHYECKHE, COLIMANIbHO-OMONIOTHYECKHE, IKO-
JlorTiyeckue) U 3HAOreHHble akTopbl, BAMSIOWIME HA (PU3HOIOrH-
yeckue ¥ GMOXMMHYECKHE Mpollecchl opraHuama. I1oaToMy HMMyH-
HBIl CTaTyc ompexessieTcsl Mpexiae Bcero (Gpu3MOoNOrH4ecCKUM COCTO-
SIHUEM OpraHM3Ma B LIEJIOM.

Pabora MMMYHHOW CHUCTEMBI, KaK M Jl000i Apyroi CHCTEMBI opra-
HH3Ma, MOXET HapyLIaThCs MOL BIMSIHMEM HeOJarompusTHLIX BO3-
neicTBuit (MHekUMs, HITyYeHHe, XMMUYECKHE BelllecTBa, JeKap-
CTBEHHbIE Mpernaparbl, 06pa3oBaHHe ayTOAHTUIEHOB M ayTOAHTHTEII,
HapyilleHHe GeJIKOBOro CHHTe3a M Hp.), a TaKXe B pe3ybTaTe BPOX-
IEHHBIX FeHETHYECKUX HedeKTOB aHATOMHYECKOTO U (PYHKIIHOHAJIb-
Horo xapaktepa. HapyliueHuss HMMyHHOro craTyca, HenoJHOLIEHHOe
(GYHKLUHOHHpPOBaHHE HMMYHHOI CHCTeMbl Ha3bIBAIOT MMMYHOJE -
buuntamMmu. UMMyHonebuLMTE M3yYaeT KJIWHUYECKAsE UMMYHOJIO-
T'Ms, TaK KaK OHH COMPOBOXIAIOTCS WJIM JieXaTr B OCHOBe crieluMpu-
YeCKHX KIMHUYECKHMX CHMITOMOB M GoJe3HeH.

HNMMyHonepHLIMTHOE COCTOSIHME JeNiT HA MepBUYHBIE (BPOX-
HeHHble) 1 BTOpUYHBIe (mpuobpereHHble). Kak Te, Tak u Apyrue
MoOryT 3aBuceTb WiH oT aedpuunra T- wnu B-cucrembl UMMyHHTETA,
T. €. HENOCTATOYHOCTH KJIETOYHOTO WJIM TYMOpP&JIbHOIO 3BEHAa, WM
ObiTb KOMOMHHpPOBAHHBIMK (HemocTaTouHOCTh T- M B-cucremsr). Tlpu-
MepoM BpPOXIEHHOI HeFOCTaTOYHOCTH B-cHcTeMbl siBiseTcd aramMma-
rao6ynuHeMusl (HECIIOCOOHOCTb BbIpabaThIBATh y-IJIOOYAMHBI), @ He-
HOCTaTOYHOCTH T-CHUCTEMBI — TMMOIUIA3USI BUIIOYKOBOW Xele3bl (CHH-
npoM u dxopmxu). BeTpevaiorcss BpoxXneHHble nedeKThl ¢arowu-
TapHOW CHCTEMbl, KOMIUIEMEHTa M APYrMX 3BeHbeB MMMYHHOMN CHC-
TEMBI.

BropuyHble HMMYHOIE(DULIMTHI Pa3BUBAIOTCS MPU MHOTUX Gakre-
PHAIBHBIX U BUPYCHBIX MH(EKIUAX, OMyXOJsIX, BO3NEHCTBUM Ha opra-
HM3M BelIecTB, 00Mafalolmnx cynpecCuBHBIM IeiCTBUEM (HEKOTOpbIe
JieKapcTBeHHbIE BELLECTBAa, AHTUOMOTHKM), BIUSHUH MpodeCCHOHAIb-
HbIX BpEXHOCTEH M T. I.

[NepBu4HBIE ¥ BTOpUYHBIE UMMYHOLE(DULMTHl ABIAIOTCA MPHYH-
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HOW MHoOrux OGonesHeil, BeAYyT K XapaKTepHBIM KJIMHHYECKHM [IpoO-
SIBJIEHUSIM, 4Yalie BCero K BOZHMKHOBEHHWIO MHMEKLHA (ITHEBMOHHH,
XeJNYIOYHO-KHILIeYHbIe 3a60JIeBAHUSA, THOMHBIE U BOCHANUTEJIbHbIE 3a-
60JieBAHUA KOXH, CyCTaBOB, HEpPBHOI, MOYEMOJIOBONH CHCTEMBI W
T. ), @ TaKXe OMyXOJieBhIX MpoleccoB. HarnsamHbIM MpUMEpPOM $iB-
JIAI0TCA BTOPUYHBIE WHQEKUHWH, MMopaxaroulde opraHu3M npu BHUU-
HHbEKLHH,

UMMyHonebHLIMTHBIE COCTOSIHMS, JIEXALlMe B OCHOBE MHOTMX 60-
Jile3Held U KJIMHMYECKHMX MPOSIBJIEHHUIA, MONNAIOTCS JIEYEHHIO H KOp-
pekuMu. JInst 3TOro mMpUMEHSIIOT UMMYHOCTHMYJHPYIOLLYIO U HMMY-
HOCYIPECCHBHYIO Tepamnuio (CM. riaBsel 6 u 9).

9.16. Peakuumu ummyHuteTta

IMpouecc B3aumonmefCTBMSI AaHTMI€HA M AHTHTeNa MPOTEKAET B [BE
da3sl — crneunduyeckyio U HecneuupUYecKyro, MeXaHu3M MU CKO-
POCThH MPOTEKAHUSI KOTOpbIX paxiuuHbl. Cneuupuyeckas ¢asa
COCTOUT U3 cheLuPHYECKOro coeJMHEHHS aKTHBHOTO [IEHTpa aHTH-
Tela ¢ COOTBETCTBYIOLUMM aHTHreHoM. OHa pa3BuBaeTca ObIcTpo. 3a-
TeM, Gojiee MeJIeHHO, pa3BUBaeTCsl Hecneuuguyeckas ¢asza —
BHElLLIHee MposiBieHUe peakuuu aHTureH — aHtuteno. Hecmeum-
duyeckas ¢dasa ocyuiecTniseTcss OObIYHO B MPUCYTCTBHU IJIEKT-
POJIUTOB, 3aBUCHUT OT CBOWCTB aHTUIreHa W MPOSIBISIETCSA B BHE XJIO-
MbEB, €CIM KOPHYCKY/ISIpHblE AHTUIEHbI arperMpylorcsi ¢ IOMOILBIO
aHtutesl ((peHoOMeH arrioTHHALUMHM), NMOMYTHEHHuS (MpeLMIIWTaTa) B
pe3ynbTaTe B3AKMOIEHCTBUSL PACTBOPUMBIX (MOJIEKYNSIPHBIX) aHTUIe-
HOB C aHTUTEJIAMH U JIp.

KoMilieKC aHTHreH — aHTHTENO XapaKTepu3yeTcsl MpOYHOCTHIO,
OH CTabMIM3MPOBAH HEKOBAIEHTHHIMHU CBSI3SIMM MEXAY JeTepMUHAH-
TaMH (3MMTOMAMH) aHTHreHa ¥ aMMHOKMCJIOTHBIMH OCTaTKaMu, 06-
Pa3’yOIMMHK MOJIOCTh aKTMBHOIO LIEHTpa aHTUTen (BapvabenbHOId
yact Fab-¢parmeHTa aHTHUTEN).

B cBA3bIBAHHKM AHTHIeHA C AKTUBHBIM LIEHTPOM AHTUTEN YYacTBYy-
10T ruapodoGHbIE B3aUMOACIHCTBUS, BOJOPOAHbIE CBSI3U, BaH-Aep-Ba-
anbcoBbl cuiabl M Ap. TakuM o6pa3oM, MPOYHOCTb COENMHEHHMS aH-
THTENA W AHTHUTEHA OOYCJOBJIEHA KOMIUIEMEHTAPHOCTHIO WJIM TpO-
CTPAHCTBEHHOW TOYHOCTBbIO MX B3aMMOICICTBYIOLIMX YYacTKOB — aK-
THBHOTO LIEHTPA AHTHUTEN] U AHTUFEHHOW AEeTEPMUHAHTbHI AHTUIEHA.
IpoyHoCTs COEAMHEHUSI aKTUBHOTO LIEHTpA aHTUTENA U AHTUTE€HHOU
NeTepMUHAHTHI aHTUreHa HaspiBaercs adduHuTeroM. CyMMapHasi cuia
B3aUMOIEACTBUSI MOMUBAIEHTHOrO AHTUTENIA C HECKOJBKUMH JeTep-
MHKHAHTAMKM aHTUIEeHAa (MONMAETEPMHHAHTHBHIM AHTUIEHOM) HA3bIBA-
eTcsl aBHIHOCTbIO aAHTUTE.

Peakuuu MMMYHHMTETA HCIHONB3YIOTCA INMPH AMATHOCTHYECKUX H
UMMYHOJOTMYECKHX UCCIeNOBaHUAX Y OOJIbHBIX W 3IOPOBBIX JIOACH.
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C 3TOi LeNnbl0O MPUMEHSIOT CepoJIOTUYECKHE UCCIENIOBaHUS (OT JiaT.
serum — cbIBOpoTKa + logos — y4yeHHe) — MEeTOHbl U3yYeHUS aHTH-
TeJl U AHTUTEHOB C TMOMOILBIO peaKUWii aHTUFeH — aHTHUTENO B Chl-
BOPOTKE KPOBU W IPYIrMX XMAKOCTAX, a4 TAKXKE TKAHSX OpraHu3Ma.

O6HapyxeHWe B CbIBOPOTKE KpOBU OGOJBHOMO aHTUTEN K BO36y-
IUTENIO UH(PEKUUOHHOI 60JIe3HU WIM COOTBETCTBYIOIIErO0 aHTHUreHa
MO3BOJISIET YCTAHOBUTh 3ITHUOJIOTMYEeCcKUii ¢akrop 3aboneBanus. [lpu
BBIZEJIEHUM MUKPOOpPraHU3Ma OT GOJILHOrO MpOBOASIT UIEHTU(HUKA-
LMI0 BO30OYXUTENd, U3y4yass ero aHTUreHHbIe CBOMCTBA C IOMOLIBIO
UMMYHHOH KUarHOCTUYecKOi ChIBOPOTKHM (TaK Ha3blBaeMasi cepojio-
rudeckasi uaeHTUdukauus MukpoopraHusmos). Ceposnoruyeckue uc-
CNIEOBAHUS TMPUMEHSIIOT TaKXKe JUISl ofpelejieHUs] aHTUTeHOB pa3iny-
HBIX BEILECTB, IPyNN KpOBH, TKAHEBBIX AHTUIE€HOB, AHTHUTEHOB OMy-
XOJIei, a TaKXe YPOBHS 'yMOpaJIbHOro 3BeHa UMMyHHTeTa. JInst BbI-
SIBIEHUSI UMMYHHBIX KOMIUIEKCOB, 0Opa3oBaBLUMXCA NpH CrHeLudu-
4eCKOM B3aUMOIEWCTBUU AHTHIEH — aHTUTENIO, TAKXE HMCMONb3YIOT
pa3IMyHbIE CEPOJIOTUYECKHE DPEaKIHH.

Paznuyalor peakuuu arrjuOTMHALWK, NpeUUIIUTALHHA, HeHTpaiu-
3aLMM, peakUHHd C yyacTHeM KOMILIEMEHTa, ¢ MCIOJIb30BAHUEM Me-
YeHbIX AHTUTEN] U AHTUreHOB (PAXIMOMMMYHONOTHYECKUI, UMMyHO-
depMeHTHBIIH, UMMyHOdITI0OpecLieHTHBII). [lepeynciieHHble peakiLuu
OTJIMYAIOTCA MO peructpupyeMoMy 3cdbdeKTy U TeXHHKE IOCTaHOB-
KM, OXHAKO BCe OHM OCHOBAHBI Ha peaKLWH B3AUMONECTBUA AHTHU-
reHa ¢ aHTUTEJIOM U MHPUMEHSIOTCS ISl BbIABIEHUS KaK AHTHUTE,
TaK U aHTHUIEeHOB.

Peakuna arrmoruHauun (PA) — npocras mo MoOCTaHOBKE peak-
U, TMPU KOTOPOH MPOMCXOMUT CKIEHBAHWE KOPMYCKYISPHBIX aH-
TUreHoB (MMKpPOOPTaHU3MbI, 3PUTPOLIMTHI, APYrde KJIETKH, a TaKxke
WHIUPPepeHTHBIE KOPIMYCKYJISIPHbIE YaCTHLBI C anCOp6UPOBAHHBEIMU
Ha HUX aHTMTeHaMH) MOX HAeCTBUEM aHTUTEN, YTO MpOsBIAETCA 06-
pa3’oBaHUEM OCAIKa WM XJOMbeB. Peakuuio arrmioTUHALUK UCIOJIb-
3YIOT AJIA OMpelesieHUsl aHTUTE)l B CHIBOPOTKE KpOBU OOJNIBHBIX, Ha-
npuMep npu GprowHoM Tude U naparudax (peakuust Bunans), 6py-
uejiese (peakuuu Paitra, XepmicoHa), TyIsipeMHH U IpYrUX UH(eK-
UHMOHHBIX GOJNIE3HAX, a TaKXe IS OMNpelelieHUsl BO3OyquTessi, BbI-
IeJIeHHOro oT GojJbHOro. DTa Xe peakuUusi MPUMeHsieTcs Ui Ompe-
NeJIeHUs TPYII KpOBH.

Peakuus arrmoTHHALMKM HMeeT HECKOJIBKO pa3HOBHUAHOCTEM.

PazBepHyYyTyl0 peakl M0 arrjJilOTHUHAaUWU TNPOBOIAT B
npobupkax. K pa3peieHUSIM ChIBGPOTKHA GOJIbHOro [X06aBISIOT B3BECH
yOUTBIX MMKpPOOPraHW3MoOB (HMArHOCTHMKYM) M 4Yepe3 ollpelejieHHoe
BpeMd npu 37 °C oTMeyvalor HauboJblilee pasBeeHUe (TUTP) ChIBO-
POTKH, MPU KOTOPOM MPOU3OLIIA arrIIOTHHALIMA.

OpHEHTUPOBOYHYIO peaKLU M0 arrilTUHALMUU CTaBsAT Ha
MpeIMETHOM cTeKJle IJISi ompeleieHUss BO3GyXMTelNs, BbIAEJIEHHOro
oT GonbHoro. K karuie KMarHOCTH4YeCKOil MMMYHHOI CbIBOPOTKH B
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paspeneHuu 1:10, 1:20 106aBASIOT YUCTYIO KynbTYypY BO3GYIMUTENS.
Ecnu nosiBasiercsi XJIoNbeBUAHBIA OCAOK, CTaBAT Pa3BEpPHYTYIO pe-
aKUMIO arrfioTHHAUUU C KYJNbTypoH, BbIIEJIEHHON OT 60JbHOTO, M
C pa3sBeNeHUSIMU JMATHOCTHYECKOI CBHIBOPOTKH. PeakilMIo CTaBsT C
YBEJUYUBAIOUIMMHY Pa3BEIeHUSIMUA THATHOCTUYECKOIN CBIBOPOTKH, I0-
6aBJisisi B KaXIYI0 J03Y CHIBOPOTKM 2—3 KalUIM B3BECHM MHUKpoopra-
HU3Ma. PeakuMio cYMUTAIOT INOJOXMUTENbHON, €ClU arrToTHHAIUSA
oTMeYaeTcs B pa3BeleHUH, OJIU3KOM K TUTPY JMAarHOCTUYECKOM Chl-
BOPOTKH. B XOHTposix (CHIBOPOTKA, pa3BeleHHass W30TOHUYECKUM
pacTBOpoM XJIOpHIA HATPHUs, WIA B3BECb MUKpPOOPraHM3MOB B TOM
XK€ pPacTBOpe) oCajoK B BUJE XJIOMNbEB JOJXEH OTCYTcTBoBaTh. LIIu-
POKO NPHUMEHSIIOT JUAaTHOCTUYECKHE aacopOUpOBaHHbBIE arrIIOTHHU-
pYIOIUME CBHIBOPOTKU, KOTOpbIEe MOJYYalOT B peakuuu ancopbuum u
YOaN€HUsI POJICTBEHHBIX IMEPEKPECTHO pearupyiolidx aHTUTEN [0
Kacrennauu.

Peakuusa HenpsiMoi (IMaccUBHON) reMarriiOTHHALUU
(PHT'A) ocHoBaHa Ha WCMNOJIL30BAHWM SPHTPOLMTOB C aicopbupo-
BaHHBIMU Ha MX MOBEPXHOCTH AHTUIeHAMH WIM aHTHUTENIAMH (3pHUT-
POLMTAPHBINA JUArHOCTUKYM), B3aUMOJEICTBHE KOTOPBIX C COOTBET-
CTBYIOLIMMH AHTHTEJAMHU WIU AHTUTEHAMHU CBIBOPOTKH KpOBH 60Jb-
HbIX BBI3bIBAET BbIMAJEHHE SPUTPOLIUTOB HA NTHO NPOOMPKU B BUIE
decroHyatoro ocanka. Peakuuio MpUMEHSIOT IS TUATHOCTUKH WH-
tdbekiMoHHbIX Gone3Heil, olipeieNeHU TOHAJOTPOITHOTO FOPMOHA B
Moye TMpU YCTAHOBJNICHHUU OepeMEHHOCTH, BBISIBJICHUSI MOBBIIIEHHOIA
YyBCTBUTEJIBLHOCTH OOJBHOIrO K JIEKApCTBEHHBIM IIpenapaTtaM U rop-
MOHaM.

Peakuus topmoxeHus remarrnioTuHauuu (PTTA) oc-
HOBaHa Ha CIOCOOHOCTU aHTHUTE] UMMYHHOI ChHIBOPOTKM HEUTpAIM-
30BaTh BUPYChI, KOTOpbI€ B pe3yJbTaTe 3TOro Ipoliecca TePSIOT CBOIA-
CTBO arTIIOTUHUPOBATh 3PUTPOLUTHI. PeakuMio MPUMEHSIOT B AMAar-
HOCTHKE MHOTMX BMPYCHBIX Gone3Heil, Bo3OyauTenu KOTOpbIX (BUPY-
Chl TPHUIINA, KOPH, KPAacHYXH, KIeEIlEeBOro sHiedariura U Ap.) Mo-
IYT arrTIOTUHHPOBATh SPUTPOLIMTHI PA3TUYHBIX XHBOTHBIX.

Peakuus arrjJiOTHHAIUU AN ONpeleleHUS rpynn
KpPOBM M pe3yc-dakTopa. AHTUTENA K pe3yc-paKTopy 3pUTpo-
IIUTOB SIBJISIIOTCS HETOJHBIMM, [MO3TOMY, CBSI3BIBASICh C SPUTPOLM-
TaMU, 3TH aHTHUTEJNa HE MOTYT MX arrIIOTUHUpoBaTh. Jlg UX BbISAB-
JIEHUs! JTOMOJHUTENbHO B peaKiHI0 BBOIST aHTUIJIOOYJIUHORBYIO Chbi-
BOPOTKY, COIEpXallyld aHTUTela K WMMYHOIIOOYyJIMHaM 4YeloBeKa
(peakuusa Kym6ca). AHTUTena aHTUIIOGYTMHOBON CHIBOPOTKH, B3a-
HMOCICTBYSl C HEMOJHBIMM aHTUTENaMU K pesyc-dakTopy, amcopbu-
POBaHHBIMH Ha IPUTPOLINTAX, ArTMIOTHHUPYIOT 3pUTpounTsl. C nomo-
wpio peakiud Kym6ca BHIABIAIOT KaK aHTUTeNa MPOTHB pe3yc-dak-
Topa, TaK U pe3yc-GhaKTop; AMAarHOCTUPYIOT TEMOJIUTUYECKYIO 6OE3HD
HOBOPOXIEHHBIX, SPUTPOLIUTHI KOTOPBIX COEIHHAIOTCS C LUPKYIHUpPY-
IOH[MMH B KPOBH HEIMOJIHBIMUA aHTUTENaMH K pe3yc-(akropy.
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Pa3HOBHIHOCTBIO peakilMd arrIOTHUHALUU SIBJSIETCA peaKLus
KOarrJlTUHAaUUU — peakius, B KOTODOW AHTUIEHH BO30OYIM-
TENSl OIPenessIIOT ¢ MOMOILBIO CTAQWIOKOKKOB, MpeIBAPUTENIBHO 06-
paboTaHHBIX UMMYHHON IUAarHOCTU4ECKON ChIBOPOTKOM. Cradmiokok-
KH, colepXalide MpoTeMH A, MMEIOILUIA CPOINCTBO K HMMYHOIJIO-
OynuHaM, Hecneluuduyeckd ancopOUpYIOT aHTUMUKPOOHbBIE aHTHTe-
Jla, KOTOpbIE 3aTeM B3aUMOAEMCTBYIOT AKTUBHBIMHU LIEHTPaMH C CO-
OTBETCTBYIOLUMMH MUKPOOPraHW3MAaMH, BbLICJICHHBIMH OT GOJIBHBIX.
B pesynbraTe KOArraoTHHALMK OOpa3ylOTCSl XJIOMbS, COCTOSILLME U3
CTa(UIIOKOKKOB, aHTUTEN IUArHOCTHMYECKOH CHIBOPOTKM M OIlpesne-
JileMOro MUKpOOPraHHU3Ma.

Peaxumsa npemmmuramnd (PIT) — ocaxneHWe KoMIUTeKca aHTHUIEH —
AHTUTEJI0, 06pa3yolerocss B pe3ybTaTe COEIUHEHUS] pPaCTBOPUMOro
aHTHTeHa co crelnpuYecKUMU aHTUTeaMi. OcaxoK KOMITIEKca aH-
TUTEH — aHTHUTENI0 Ha3blBaeTCs MpeLUNnuTaToM. Peakiuio cTaBsiT B
npobupKax HaHeceHHeM (HACJIOEHHWEM) pacTBOpa aHTUIeHa Ha UM-
MYHHYIO CbIBOPOTKY. [IpM ONTUMaJbHOM COOTHOLIEHWH aHTUIEHA M
aHTUTENl Ha rpaHUIE 3THUX PACTBOPOB oOpa3syeTcs Henmpo3payHoe
KOJBLIO MpeLunuraTa (peakus KoJblemnpeuunurayuu). Us-
OBITOK AHTHUIEHa He BIMSIET HA pPE3YJNbTAaT PeaklMH KOJbLIENpeLHu-
NMUTALMU B pe3yibTaTe MocTeneHHoi nuddy3un peareHToB K Irpa-
HULE XHUAKocTeil. Ecau B KayecTBe aHTHIEHOB B peakUMH KOJbLie-
MPELIUMUTALUNA HCIOJIB3YIOT MPOKUISTYEHHBbIE U MPOGUIbTPOBAHHEIE
BOJAHbIE 3KCTPaKThl OpPraHOB U TKaHeM, peaklMss HOCHUT Ha3BaHHE
peakUMH TepMOMpeUUNUTAUUM (peakuuss ACKOJH).

[IIupokoe pacnpocTpaHeHWe MONYYWIM PEAKLUMHU TNPEeLIMITUTALIMU
B MOJYXHWIKOM rejie arapa WIM arapo3sl — JIBOHHAas UMMYHOIUG-
dy3us o OyXxTepioHH, paguanbHass UMMyHOIU(QPYy3us, UMMYyHO-
afiextpocdopes u Ip.

JInst MOCTaHOBKM peakKLU MM NBOWHON MMMyHonudpdysuu
no OyXTepJOHHU pACTOIUIEHHbIN arapoBbIi rejib BbUIMBAIOT TOH-
KHM CJIOEM Ha CTEeKIAHHYIO MJIACTMHKY M [OCje 3aTBepAeBaHUs
BBIPE3alOT B HEM JIyHKH pasMepoM 2—3 MM. B JIyHKM pasiesibHO
MOMELIAIOT AHTUTeHbl U UMMYHHBIE CHIBODOTKH, KOTOpble, THDPYH-
nuvpysi B arap, oOpa3yloT B MecTe BCTpeYM MpeLMMUTaT B Bule Oe-
JIOK MOJIOCHI.

IMpu nocraHoBke peaKU MU paguajibHOX uMMyHoruddy-
3UM MMMYHHYIO CBIBOPOTKY BHOCSAT B arapoBblif rejib. B JyHKH resst
MOMELIAIOT pacTBOp AHTHUIE€HA, KOTOpHI, NUGDYHAMpPYST B reib,
o6pa3syeT KOJIbLIEBbIE 30HBI MpPELMITUTALMM BOKpPYr JIyHOK. JlHameTp
KOJIbLIa MPELUUMUTALMMA MPOMOPLMOHANTEH KOHLEHTpAalMd aHTUIEHA.
PeakiiM1o MCIMONb3YIOT, B YaCTHOCTH, IS OIpeneieHUs] CONEPXaHUS
B KPOBU MMMYHOIJIOOYJIHHOB pa3jIMYHbIX KJIACCOB, KOMIOHEHTOB
CHUCTEMbI KOMIUIEMEHTA.

HUMMyHoO31ekTpodope3 coyeraeT MeTox aJiekTpodopesa U
peakuUHUIo MPpEeUUNUTALMUA; CMECh AHTUTEHOB PAa3Ae/sIoT B rejie ¢ Io-
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MOLUBIO 3JIeKTpodopesa, 3aTeM MapauleJibHO 30HAM 3JeKTpodopesa
BHOCAT MMMYHHYIO CBHIBODOTKY, aHTHUTeNa KOTOpOoi muddyHaupyloT
B I'tJib U 00pasyloT B MeCTe BCTpEYM C AHTUIEHOM JIMHUU IMpeLdITH-
TalUUH. Pa3sHOBUIHOCTBIO NMPELMITUTALIMM SIBISAETCS peaKU s ¢GIoK-
KYJISUUHU — MOSBIEHUE ONATECLeHUUH WM XJIONMbEBUIHON Macchl
(MMMYHOIIpELMITMTALlMA) TPU peakKiUd TOKCHUH — AHTUTOKCUH WU
aHAaTOKCHH — AaHTUTOKCHH; IPUMEHSIETCS Ul OlpeneNeH!s1 aKTUB-
HOCTH aHATOKCHHA WM AHTUTOKCHYECKOW CBHIBOPOTKH.

Peakuma Heitrpamsaumu (PH). AHTUTeNa MMMYHHOI CBIBOPOTKH
CMOCOGHBI HEWTPaTM30BaTh MOBPEXIAlOLIee AEHCTBHE MUKPOOPraHU3-
MOB WJIH HUX TOKCMHOB Ha YyBCTBHUTENbHBIE KJIETKH TKAHU. DTO CBs-
3aHO ¢ OJI0Kagoi MUKpPOOHBIX AHTUT€HOB AHTUTENAMH, T. €. UX Heii-
Tpanu3auueit. IlpM nocrtaHOBKe peakUUHd CMeCh aHTUT€H — aHTHUTe-
JIO, TOJIY4EHHYIO in Vitro, BBOISAT XUBOTHBIM WU BHOCHT B KYJIBTY-
py kietok. Ilpu oTCyTCTBUU MOBpeXHaloOUIero NeiCTBUsA MUKpOOpra-
HU3MOB WJIM MX AHTUTEHOB M TOKCHHOB TFOBOPSIT O HEUTpanusyio-
LEeM NEeHCTBUM UMMYHHOHR CBIBOPOTKHM H, CJE€IOBATEeJIbHO, Crenugpuy-
HOCTH B3aMMOJCHCTBUSI KOMILUIEKCA AHTUIFEH — AaHTHUTEJO.

Peakuuu ¢ yyacTHeM KOMILIEeMEHTA OCHOBAHBI Ha aKTHBALUM KOM-
fJIEMEHTa B pe3yJIbTaTe MPUCOEAMHEHUSI €ro K aHTUTEeNaM, HaXOHs-
LIMMCSl B KOMILIEKCE C aHTUTeHOM (peaki[MH CBSI3bIBAHHUSI KOMILIE-
MEHTa, PagUAIBHOIO reMoJIM3a U 1p.).

Peakuuwo cBsa3biBaHug KommniaemeHTa (PCK) nposousrt
B 1Be a3l 1-s ¢paza — UHKYOaUusi CMECH MCKOMOTO aHTHreHa (Wiu
aHTUTENAa) C AUArHOCTUYECKOH CBIBOPOTKOW (MM aHTHUIEeHOM-IMar-
HOCTMKYMOM) M KOMILUTEMEHTOM; 2-1 ¢asza — HHAUKATOpHAS —
oMnpeneNeHrue HATUYUS B CMeCH CBOOOZHOro KOMIUIEMeHTa nobasie-
HUEM TeMONUTUYECKONW CHCTEMBI, COCTOSILIEH M3 3pUTPOLUTOB 6a-
paHa ¥ reMOJIMTHUYECKOW CHIBOPOTKH, COAEpXKALIEH aHTUTeNA K 3PUT-
pouurtaM 6apaHa. B 1-if ¢pase peakuuu rnpud oOpa3oOBAHMM KOMILIEKCA
aHTUreH — AHTHUTENIO MPOUCXOIUT CBSI3bIBAHHE UM KOMILIEMEHTa, BO
2-it ¢ase reMoau3 CEHCUOMIU3UPOBAHHBIX AHTUTENAMU 3PUTPOLIUTOB
OTCYTCTBYeT (peakUus moyoxuTenbHast). [IpyM oTpULATENbHOM peak-
IIMHU, €CU AHTUT€H M AHTHUTEJI0 He COOTBETCTBYIOT ApYr Ipyry,
KOMIUIEMEHT OCTaeTcsi CBOGOAHBIM M BO 2-i ¢ha3e peakldd OH TMpH-
coequHsAeTcs K KOMIUIEKCY SPUTPOLIMT — AHTUIPUTPOLIMTApHOE aH-
TUTENIO NeMOJMTUYECKON CHIBOPOTKH, BbI3piBasg remonus. PCK mipu-
MEHSIOT I JUAarHOCTUKM MHOTHX HHQEKIMOHHBIX Ooyie3Hei, B
qactHocTH cupunuca (peaxuus BaccepmaHa).

Peakuuio panuMajapbHOro reMojJu3a CTaBiAT B reje arapa,
conepxailueM 3pUTpOUUTHl 6apaHa M KomrueMmeHT. ITocie BHeceHUs
B JIYHKHU TreJisi FTeMOJIMTUYECKOI CHIBOPOTKH BOKPYI HMX B pe3ysbTa-
Te paguanbHoit nuddy3un aHTUTEN 06pa3yeTcs 30HA reMoju3a, pas-
MepBl KOTOPO# TpPOMOPUMOHANBHBl TUTPY ChIBOpOTKHU. Takum obpa-
30M MOXHO OINpEAENUTb aKTUBHOCTh KOMILIEMEHTAa W FeMOJIUTUYEC-
KO CBIBOPOTKM, @ TaKXe€ aHTHUTENAd B CHIBOPOTKE KpOBHM OOJbHBIX
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TPUIIOM, KPacHYXoii, KICWEBbIM 3HLedatuToM. st 3Toro Ha 3puT-
pOLIMTaX aACOPOMPYIOT COOTBETCTBYIOLIUE AHTHUIEHbl BMpyca, a B
JIYHKH TeNil C JaHHBIMM 3PUTPOLIUTAMHU NOOGABISIOT CHIBOPOTKY KpO-
BU 6onbHOro. I1poTHBOBUpPYCHBIE aHTHUTENA B3aUMOIEICTBYIOT C BH-
PYCHBIMM aHTHUTeHaMH, aICOpPOMPOBAHHBIMU HAa IPUTPOLIUTAX, MOC-
Jie 4ero K 3TOMy KOMIUIEKCY MPUCOEIUHSIOTCS KOMIIOHEHTBhI KOMIT-
JIeMeHTa, BbI3bIBasi reMoiu3. Peakuuio pagudaJbHONO reMoiusa IMpu-
MEHSIOT TaKXe MMpH OfNpenesieHHH aHTUTEN000pa30BaHus.

Peakuusi MUMMYHHOToO MpPUJIUMAHUA OCHOBaHAa Ha aKTH-
BallMX CHCTEMBI KOMIUIEMEHTa KOPIYCKYISIPHbIMA aHTHreHaMu (6ak-
TepUH, BUPYChI), 06paboTaHHBIMU MMMYHHOI CBIBOPOTKOI. B pe3yinb-
TaTe o6pasyercsi aKTUBUPOBAHHBIA TPETUH KOMIIOHEHT KOMIUIEMEH-
ta (C3b), KOTOpbIit NMpUCOEIMHAETCS K KODITYCKYISIDHOMY aHTHUIEHY
B COCTaBe MMMYHHOro KoMiuiekca. Ha apuTpouuTax, TpoMOGOLIMTAX,
Makpodarax umerorca peuentopsl mis C3b, Gnaromaps uyemy npu
CMEIUMBAHUU 3THX KIETOK C UMMYHHBIMU KOMIUIEKCAMH, HECYLI[H-
Mu C3b, npoucxomaT UX coenMHEeHHEe M aArmIIOTHHALMSA.

Peakunu ¢ HCNOJL30BAHHEM MEYEHLIX AHTHTEN WM AHTHIeHOB. Pe-
akuusga uMMyHoodawopecueHuuu — PHUD (Meton KyH-
ca) OCHOBaHAa Ha TOM, YTO AHTUIeHbI TKaHel WIM MHUKPOOpPraHH3-
MbI, 06paboTaHHble MMMYHHBIMM ChIBOPOTKAMM C aHTHTEJIaMH, Me-
YeHHbIMH GIII0OPOXPOMaMHU, CMOCOOHB! CBETUThCS B Y®-jnyyax mio-
MHHECLIEHTHOr0o MHUKpockorna (rpssMoil Meton). bakrepuu B Maske,
obpaboTaHHble Takoi crielr¢pruyecKkoil CBIBOPOTKOM, CBETATCS IO Ie-
pudepud KIETKM B BHAE KaiMbl 3ejleHOro uBera. Pasmuyalor Tpu
OCHOBHbIE€ Pa3HOBMAHOCTU MeEToja: MpPsIMOM, HEMNpsIMO, HenpsAMoit
C KOMILUIEMEHTOM.

NUMMmyHodepMeHTHBIH aHanu3s — HUDPA (uMmyHodepMeH-
THBI METON) — BbIIBNIEHHE AHTHMIEHOB C MOMOILLbIO COOTBETCTBYIO-
IUX UM aHTUTEJ, KOHBIOTMPOBAHHBIX C (PepMEHTOM (MEepOKCUAA30i
XpeHa, B-TajakTo3oi wid 1wenoyHoil ¢docdarasoit). INocne coenmue-
HUS aHTUTeHa ¢ MeuyeHHOW ¢(epMEHTOM HMMMYHHOIl ChIBOPOTKOi B
cMech J06aBIAIOT cyOCTpaT, KOTophIif pacliervisiercs: (bepMEeHTOM C OK-
palllMBaHMEM pAcTBOpPAa B XEJITO-KOPHYHEBbIH (repokcHaasa) WK Xen-
to-3eneHblit (docdaraza) uBer. Haubonee pacnpocrpaHeH TBepIO-
basubiit UMMyHodepMeHTHbIH Meton. Ha TBepmoMm Hocure-
Jie, HarpuMep B JIyHKax MUKpOINaHeseil M3 MOJUCTUpOJia, copOupy-
IOT aHTUIeH. B JIyHKM ¢ ancopOUpoBaHHBIM aHTHUTEHOM HO0ABJISIOT Chl-
BOPOTKY KPOBU OOJILHOTO M 3aTeM aHTUIIOOYJHHOBYIO (MpOTHBOYE-
JIOBEYECKYIO) ChIBODOTKY, MeUYEHHY0 (depMeHTOM, U cybcTpaT I
depmenTa. TIpu monoxuTeNIBHOM pe3yJibTaTe U3MEHSIETCS LBET pacTBOpA.
TeepnodasHblit HOCHTENb MOXHO CEHCHOMTM3MpPOBaTh HE TONBKO aH-
TUIEHOM, HO U aHTUTeNOM. Torma B JIyHKM C COpGMpOBAaHHBIMHM aH-
TUTENIAMU BHOCAT KMCKOMBIH aHTUIeH, MOOABMSIIOT UMMYHHYIO ChIBO-
POTKY NMPOTHUB aHTHUIE€HA, MEYEHHYI0 (PEPMEHTOM, 3aTeM CybCTpar IS
depMerTra. UMMyHOGEpMEHTHBIA METON NMpUMEHSIETCH I AMArHOC-
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THKH BHPYCHBIX, GakTepHalbHBIX M Mapa3sHTapHLIX 3a0o/ieBaHMiA, B ya-
ctHoctH AuarHoctukd BUY-undexkuwmit, remarura B u ap.

PaguouMMmyHonoruyeckuit aHaanus (PHUA) — xonuye-
CTBEHHOE oOIpeJeieHHe aHTUTE] WJIM AHTUICHOB, MEYEHHBIX Paguo-
HYKJIHAOM, C IIPUMEHEHUEM AHATOTMYHBIX AHTUTEN WIM aHTUIECHOB:
HanmpHUMep, MCKOMOro aHTHUIEHA C NMpHMEHEHWEM HMMYHHOH ChIBO-
POTKM M aHAIOTMYHOrO aHTUIreHa, MEYEHHOro pamvoHyKiIuaoM. [Tocre
UX B3aUMOIEHCTBUSI OTIEJSIOT 0O6pa3oBaBUIMIICS pamUOAKTHUBHBIN
KOMIUIEKC aHTMIeH — AHTHUTENIO U OMNpeAeNISIOT ero paguoaKTHBHOCTb
MO CYETYUKY HMMITYJIHCOB: KOJUYECTBO MEYEHOro aHTHUIEHA, CBS3aB-
HIErocst ¢ aHTHUTeJaMH, OOpaTHO IMpPONMOPUHOHAIBHO KOJHUYECTBY
uckoMoro aHtureHa. IlIupokoe pacmpocTpaHeHHe MOJYYWIM TaK Ha-
3bIBaeMble MpPSIMOA M HENpPSMOA BapHUaHThI TBEpAOGA3ZHOro pagHo-
MMMYHOJIOTUYECKOrO METO[d, MPU KOTOPBIX HMCIIOJb3YIOT MNOJUCTHU-
POJIOBBIE TUTAIIKU C ancopOMpOBAaHHBIMU AHTUICHAMU WIM AHTUTE-
JamMd. Metoll MPUMEHSIOT JUISl BBIABJIEHHSI AaHTUTEHOB MUKPOOPraHU3-
MOB, ONpeIe/IeH!sI TOPMOHOB, pepMEHTOB, JIEKAPCTBEHHBIX BELLECTB
U HMMYHODJIOOYJIHHOB.

MUMMYHOONOTTUHT — OlpeleieHHe aHTUIEeHOB MJIM aHTHUTEN
C MTOMOLIBIO HM3BECTHBIX CBIBOPOTOK WJIM aHTHUIeHOB. Meron ocHoOBaH
Ha BbIIEJIECHUH aHTHUIE€HA C MOMOLIBIO JIeKTpodope3a B MOTHAKPHI-
aMHIHOM rejie, MOCHeNYyIOLEM NMEPEHOCE BbIIEIEHHOIO aHTUIEHa U3
ress Ha aKTMBUPOBAHHYIO OyMary Wi HUTpoueutono3y (6aor-nsr-
HO) Y BBISIBIEHUU HAa ITOJJIOXKE HCKOMOrO aHTUIEHa C IMOMOILBIO
HU®DA. Ucnonpayercs Kak AMATHOCTUYECKUI METOLL.

9.17. UmmyHOOUHONoruyeckue MeauLUUMHCKUe npenaparsbl

HMMMyHOOGHOJIOTHYECKHMM Ha3bIBAIOT MPENapaTbl, KOTOPbIE OKA3bIBAIOT
BIMSIHUE HA UMMYHHYIO CHCTEMY, IEHCTBYIOT yepe3 MMMYHHYIO CH-
CTeMy WIM TNPUHLMIT NAEHCTBUSL KOTOPBIX OCHOBAH Ha MMMYHOJIOIHU-
yecKHMX peakuusix. Braromaps 3TMM cBoiicTBaM MMMYHOGHOJIOTHYEC-
KHe TIpenapaTbl NMPUMEHSIOT LISl NMPOPHIAKTHUKH, JIEYEHHUsT M Juar-
HOCTMKH MHQEKIUOHHBIX U TeX HeWH(eKIHOHHBIX Gone3Hei, B re-
He3€ KOTOpbIX HUIpaeTr pojib UMMYHHast CUCTEMaA.

B rpynny ©UMMyHOGHOJIOTMYECKHUX IpEenapaToB BXOMAT pasTHYHbIE
Mo MpUPOAE, MPOUCXOXIEHUIO, CITOcOOy MOJIY4EHHUS M NPUMEHEHUS
npenaparsl, KOTOpbI€ MOXHO IMOoApa3AeNuTb Ha CICAYIOLIHME TpYINIbI:

A BaKUMHBI U Apyrve npo¢uIaKTUYECKHe U JieueOHble NMpernaparsl,
NPUTOTOBJIEHHBIE M3 XUBBIX MMUKPOOPraHU3IMOB WJIM MHUKpPOOHBIX
NpoIyKTOB (aHATOKCHHBI, ¢ard, yOHOTHKH);

MMMYHHbBIE ChHIBOPOTOYHBIE IIpEIlapaThl;

UMMYHOMOYJISITOPHI;

IHarHOCTUYECKUE Tperaparkl, B TOM YHMCJE alJEepreHbl.

> > >
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HUmMyHOOGHOIOrMYeCKHE TIpernapaTsl IPUMEHSIOT UISl aKTUBALIMH,
MOJARIEHUS] WIM HOPMAIU3ALUU NESTCIBHOCTH UMMYHHON CHCTEMBI.

BoaneiictBue ©MMYyHOGHMOMOrHYECKUX NPENaparoB Ha MMMYHHYIO
CHCTEMY MOXET OBbITh AKTUBHBIM U ITACCMBHBIM, CNELMPUYECKUM U
HecrieupHUIECKUM. AKTUBHBIM BO3IEHCTBMEM Ha3bIBAIOT HEMOCPeN-
CTBEHHYIO aKTUBAaIMI0 MMMYHHOI CHCTEMbl OpraHM3Ma [penaparoM
(HampuMep, MpU BaKUMHALMK); MaCCUBHBIM — BBeIeHHUE MNpera-
paToB, CMOCOOCTBYIOIHX OESATEILHOCTH UMMYHHON CUCTeMBI (BBele-
HUE UMMYHOIIOBYJIMHOB, HMMYHOMOAYJIATOpoB). HeiicTBre mpenapa-
TOB MOXET ObITh crie iU PUUYECKHUM, €C/AM OHO HAMpaBlIeHo Ha 3a-
IIUTY OT KOHKPETHOro aHTUIeHa (HarpuMep, BaKLUMHA TIPOTUB KOK-
JIOLIa, IpUINa; UMMyHHas ChIBOPOTKA MpPOTHB CTOJNOHSKA U T. I.),
U HecmeUUPHUIECKHUM, €CIM OHO CBOAMTCS K aKTUBALIMH HWMMYH-
HOM CHUCTEMBI, TIOBBILIEHUIO €€ CMOCOOHOCTH K BBHITTOJHEHMIO 3allIUT-
HbIX GYHKUUHA (HarpUMep, UMMYHOMOXYJIATOPBI, aKTUBHpYyloLHre a-
FOLKTO3 WIM Tpoardepaluio MMMYHOKOMIIETEHTHBIX KJIETOK).

AKTHBALMIO WM HOPMAIM3ALUIO AEATEAbHOCTH MMMYHHOM CHUCTe-
Mbl C [IOMOLIbI0 UMMYHOOMOJIOTHYECKHX MperiapaToB MPUMEHSIOT Mpu
MEPBUYHBIX U BTOPUYHBIX UMMYHOIE(DHULIHTAX, JUISI CO3TAHHSA HEBOCII-
PUMMYHMBOCTH K MH(EKIUOHHBIM 0GOAE3HsM, MOJaBJIeHUS] pocTa Olly-
XOJIEBBIX KJIETOK, JIeYeHUS] AIEPri4ecKUX, ayTOUMMYHHbIX GoJe3HeN.

IMonapneHue HeITeABHOCTH UMMYHHON CUCTEMBI C TTOMOLUBIO UM-
MYHOGHOMOrMYECKHUX TMPenapaToB MPUMEHSIOT MPH TPaHCIUIAHTALlUU
OpraHoB M TKaHel, B HEKOTOPbIX Cly4asiX TPH ayTOMMMYHHBIX U -
JIepru4eckux O0oJe3HsIX.

HWMMyHHas cucreMa crienMbuyeckd U HecrieLMbUYecKHd pearu-
pyeT Ha AeiCTBHEe MATOreHHOIo areHTa, IMOCTYMAlOLLEro B OpraHU3M
M3BHe WIM oOpasylolierocss B opraHM3Me B pe3yjbraTe GonesHeld U
HeKOTOpbIX (PYHKIMOHAIbHBIX HapylleHUH. DTH OTBETHBIE peaKUUH
WMMYHHOM CHUCTEMbl HOCSIT YMOD&IbHBIA U KJIETOYHBIA Xapakrep,
OHHM MOTYT BBLISIBISATbCS C MOMOLIBIO CreLU(PUYECKUX TECTOB U MM-
MYHHBIX peakuuii (cM. rnasy 9). Ha ocHoBe 3THX peakuuii mocrpoe-
HO OGOJIBUIMHCTBO AUArHOCTUYECKHUX TperapaToB.

9.17.1. BakyuHsb!

BakuyHaMy Ha3bIBalOT HUMMYHOOHOJIOrMYECKHe Mperaparsl, MpeaHas-
HayeHHble W CO3MaHUS AKTHBHOIrO Crielu¢pUIecKOro MMMYHHTETA.
IIpuMeHAIOT UX [IaBHBIM 00pa3oM Wi NMpoUIaKTUKU, HO MHOIAA
MCTIONB3YIOT JUIA ieueHUs MHGEKUMOHHBIX Oone3Heit. HdeiicTBytolliuM
HayaJoM BakKLMHBI ABIsAETCS crelucpuyecKuil aHTHreH. B Kayectse
aHTHIeHa KCTOJIb3YIOT:

® XWUBHE WJIM MHAKTUBUPOBAHHBIE MHUKPOOPraHU3Mnl (b6aKTepHH,

BUPYCBI);
® phieseHHble U3 MUKPOOPraHHW3MOB crielM¢puyeckue, TaKk Hasbl-

BaeMbI€ IMPOTCKTUBHBIC, AHTUTCHBI,
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® o6pa3zyeMble MUKpOOPraHM3MaMH aHTUTeHHbIE BELIECTBAa (BTOPUY-
Hble MeTaboJUTHI), UTPAIOILME POJIb B IaToreHe3e 6oJie3HH (TOK-
CHHBI);

® XUMUYECKM CHHTE3MPOBAHHBIE AHTUTPEHbI, aHAJIOTMYHBIE MMPUPOI-
HbIM,;

® aHTHUreHbl, MOJIYYCHHBIE C TMOMOLIBIO METoAa IeHETHYECKON UH-
XEHEePHUH.

Ha ocHoBe omHOro U3 3TUX aHTHreHOB KOHCTPYUPYIOT BaKIIMHY,
KOTOpasi MOXET B 3aBMCHMOCTH OT MPHpPOAbl AHTHUreHa U (OpMbI
npenapara BKJIIOYaTb KOHCEPBAHT, CTabWIM3aTOp M aKTUBATOp (AXIb-
10BaHT). B kayecTBe KOHcCEpBaHTOB MpuMeHsiIoT MepTHoaat (1:10 000),
asun Hatpus, ¢opManbaerua (0,1—0,3 %) c uenbio MogapaeHUs no-
CTOpoHHeil MUKpodJIophl B IMpouecce xpaHeHHs mnpenapara. Crabu-
JiM3aTtop no6GaBIAIOT LIS MPENOXPAHEHUSI OT paspyllUeHHUsl JaOUIbHBIX
aHtureHoB. HanmpuMep, K XMBBIM BaklMHaM JOGaBJIAIOT caxapo3o-
XEJIATUHOBbIA arap WJIU 4ejioBeyecKuil anbOyMHUH. JIIg MoBBIlLIEHUS
addekra neiicTBUA aHTUreHa K BaKLMHE WHOraa NoOaBISIOT Hecrie-
UMbUYECKHI CTUMYNATOP-aIbIOBAHT, aKTUBUPYIOIUMH UMMYHHYIO CH-
creMy. B kauecTBe amrblOBaHTOB MUCIIOJIb3YIOT MHUHEpaJbHbIE KOJUIOH-
ot (Al(OH),, AIPO,), nonuMMepHble BeiwecTBa (JIMIOMOIMCAXAPUIbI,
noJjxcaxapubl, CHHTETUYECKHe MoJuMepbl). OHU U3MEHSIOT (PU3MKO-
XMMHUYECKOE COCTOSIHME AHTHreHa, CO3Nal0T AENO aHTHreHa Ha Mec-

JXKupble BaKHMHBI

® aTTeHYUMpPOBAaHHBIE,
® [IUBEpreHTHLIE,;
@ BeKTOpHble PEKOMOMHAHTHBIE.

HexuBble BaKIHHBI:

® MOJIEKYJISIpHbIC:
Mony4YeHHbie IyTeM OUOCUHTE3a;
MOJYYeHHbIE MyTeM XMUMHUYECKOTO CHHTE3a;
MOJYYEHHbIE METOAOM FEHETHYECKOH HHXXEHEpUH;
@ KOpITYCKYJISIDHbIE:
LETbHOKJIETOYHbIE, UEIbHOBUPUOHHbBIE;
cybKeTouHble, CyOBUPHUOHHBIE,
CUHTETUYECKUE, MOJYCUHTETHYECKHUE.

AccolHpoBaHHble BAKUMHBI

SR e
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Te BBelieHHs. BakKIMHEI C aXbIOBAHTAMH HA3BIBAIOT afbIOBAHTHBIMH,
COpOMPOBAHHBIMH, A COPOMPOBAHHEIMU WM I€MOHUPOBAHHBIMUA BaK-
LIUHAMHU.

B 3aBHCMMOCTH OT NMpPUPOAH, HU3UYECKOrO COCTOSIHUS B MpeMna-
pate ¥ criocoba MOJy4YeHHs] aHTHUreHa BaKLUMHBI JeNATCS Ha XUBBIE
W HeXWBbHle, WIM WHAKTHBUPOBaHHEIE.

9.17.1.1. XXuebie eakyuHbi

XuBpile aTTeHyMpoBaHHBIEe BaKLMHB KOHCTpYHPYIOTCA Ha
OCHOBE OC/IabJIEHHBIX LITAMMOB MHUKDOOPraHU3MOB, MOTEPABIIUX BH-
PYJIEHTHOCTb, HO COXPaHMBILIMX aHTUIeHHEIe cBOWcTBAa. Takue 1ITaM-
MBI MMOJyYaloT MeTONaMU CelIeKIMM WM FeHEeTHYECKON MHXEHEPUH.
HHorna UCMONb3YIOT IUTaMMBI GIIM3KOPOACTBEHHBIX B AHTUICHHOM OT-
HOLLEHUH, HeGONE3HETBOPHEIX IS YeJloBeKa MUKPOOPraHHW3MOB (au-
BEPreHTHBIE IITAMMBI), U3 KOTOPHIX MOJY4YeHbl NTUBEPTeHTHBIE
BaKUUHB. HampuMep, misa MpUBUBKK MPOTHUB OCMHl HCMOJB3YIOT
BUPYC OCIMBbI KOpOB. JKUBBIE BaKUMHBI MPU BBENEHMH B OPTaHU3M [PH-
XKHUBJSIIOTCSI, PA3MHOXAIOTCSl, BBI3BIBAIOT I€HEPATM30BAHHBIA BaKLU-
HaJIbHBII Mpollecc U (opMUpoBaHUe crielUPUIECKOro UMMYHUTETa
K MAaTOreHHOMY MHKpOOpPraHU3My, U3 KOTOpPOro MOJYYEH aTTEHYU-
POBAHHBIA LITAMM.

IMony4aloT XUBBIe BaKLMHBI MyT€M BBHIpAlMBAaHMS aTTeHYHpPOBaH-
HBIX IITAMMOB Ha MUTATENBHEBIX cpefax, ONTUMANBHBIX IUISI JAHHOTO
MHKpoopraHiusma. bakrepuanbHbple IUTAMMBI KYJIbTUBUPYIOT WIH B
cepMeHTepax Ha XHAKHX MATATENBHBIX CPENaX, WIX HA TBEPHBIX MH-
TaTeNLHBIX CpellaX; BUPYCHbIE 1ITAMMbI KYJIBTUBUPYIOT B KypHHBIX 5M-
OpHoHax, MepBUYHO-TPUMCUHU3IUPOBAHHEIX, MMEPEBMBAEMBIX KYJIBTY-
pax kierok. Ilpolecc BenyT B acenTuyeckux yciosusix. BuoMaccy ar-
TEHYMpPOBAHHOIO LIITAMMA MOABEPraloT KOHLUEHTPUPOBAHUIO, BHICYILIH-
BaHUIO CO CTAOWJIM3MpPYIOWIEH Cpenoiil, 3aTeM ee CTaHAAPTHU3UPYIOT
Mo YMcly MHUKPOOPraHHM3MOB M (acyloT B aMmyisl WIM (IaKOHBI.
KoHcepBaHT K XUBOI BakKiMHe He no6apisior. OGBIYHO OfHA MpHU-
BMBOYHas 1033 BaKUUHBI cocTaBisieT 10°—10° XUBBIX MUKpOOpraHms-
MoB. CpoK TOIHOCTM BaKIWHBI orpaHvyeH 1—2 romamu, BakUMUHA
IOMXHA XpaHUTBCS WM TPAHCMOPTHUPOBATECS MPU MOHMXKEHHOH TEM-
neparype (ot 4 g0 8 °C).

Xusble BakKUMHBI MPUMEHSIOT, KaK [paBWIO, OAHOKPATHO;
BBOOAT HX MOJKOXHO, HAKOXHO WJIM BHYTPHMBILIEYHO, a4 He-
KOTOpEIE  BaklUMHB — MEpOPATbHO (MOJTUOMHENUT) M HWHrajd-
LMOHHO.

KviBble BaKLMHBI COCTABJSIOT NPUMEPHO MOJIOBUHY BCEX MpUMeE-
HSeMBIX B MpaKTUKe BakKiuH. HaubGojiee BaXHbie IS HMMYHOIPO-
buUNaKTUKK XUBBIE BAKLIUMHBI MPUBENEHBI HHXE.

BaxTepuannHbie xuBbie BaKUHHbI: TyOepKyjesHas (M3 ITaMMa
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BILX, nonyyennoro A. Kanpmerrom u K. lepeHoM); yymHas (u3
wramMa EV, nonyyennoro I'. ZKupapom u XK. Po6ukom); TyasipeMuit-
Hag (u3 wramma Nel5, nmomyyenHoro B. SI. Dn6eprom u H. A. Tait-
CKMM); cubupedsseHHasd (43 wramMma CTH-1, nonaydyeHHoro
H. H. T'unz6yprom, JI. A. TamapusbeimM u P. A. CanteikoBbiM); 6pyuien-
ne3Has (13 wramMa 19-BA, monyyenHoro I1. A. BepiunnoBoit); npo-
™MB Ky-nuxopanku (M3 miraMMa M-44, monydeHHoro B. A. Tenur u
1. ®. 3nponosckum).

Bupychble XuBble BAKUMHBI: OCIIEHHAsi (HAa OCHOBE BMpYyca OCTIbI
KopoB); kopeBast (43 wTamMma JI-16 u mraMmMa DOMOHCTOH, moiy-
yeHHbIX A. A. CMoponuHueBsiM U M. I1. YyMakoBbIM); TTOIHOMHETHT-
Hag (u3 wramMmoB A. Cabuna tumoB 1, 2, 3); MpoTHUB XeENTOil JIH-
xopanku (u3 wramMa 17D); rpunnosHas (U3 nabopaTOpHBIX LUTAM-
MOB, nony4yeHHblx B. M. JXKnaHoBbIM U ap.); MPOTHUB BEHECY3JIbCKOro
sHuedamoMuenura Jomagei (u3 wramma 230, MOJYdEHHOro
B. A. AuppeeBsiM U A. A. BopoGbeBbIM); MapoTHTHAsg (M3 IUTAMMOB,
nonyyeHHbix A. A. CmoponuHuesbiM u H. C. Kiguko).

CylecTBylOT MM pa3pabaThiBalOTCS XUBbie BaKLIMHBI VISl MpoO-
(pUNaKTUKU APYrUX BUPYCHBIX M GakTepHaIbHbIX MHpEKLMIA (ageHo-
BUpPYCHast, TIPOTUB KPacHyXH, JierHoHejuie3a U Ap.). K XuBbIM Bak-
LIMHAM OTHOCSITCSA TaK Ha3blBaeMble BEKTOpPHbIE pEeKOMOHMHAH -
THbBle BaKLHUHBI, KOTOpble TMOJYYalOT METOAOM IE€HETHUYECKOM
HHXeHepyH. BeKTopHble BaKIMHHBIE IITAMMBI KOHCTPYUPYIOT, BCTpa-
uBas B reHoM (JAHK) BakuuHHoro iurtaMma BUpyca wiM GakTepuit
reH YyXepoAHOro aHTUreHa. B pesysbTaTe 3TOro BEKTOPHBIH BaKIMH-
HBIA IUTAMM IOCJIE€ MMMYHHU3aLMH BbI3bIBAET UMMYHHUTET HE TOJIbKO
K BaKUMHHOMY LUTAMMY-PELIMIIMEHTY, HO U K HOBOMY YYXEPOIHO-
MY AQHTHIEeHY. YXe MOJy4eHbl peKOMOMHAHTHBIE IUTAMMBI BUpYca
OCMEHHOIl BAaKUMHBI C BCTPOEHHBIM aHTHreHoM HBs BuUpyca rema-
tuta B. Takasg BekTOpHas BakKILMHAa MOXET CO3[aBaTh MMMYHHUTET
IPOTHB ocrbl ¥ rematura B omHoBpeMeHHO. M3yyaeTcs Takxke Bek-
TOpHAasi BaKIIMHA HAa OCHOBE BHpPYCa OCIOBaKIMHBEI M aHTUIre€Ha BU-
pyca GelleHcTBa, KielleBoro sHuedanura.

9.17.1.2. Hexuebie (UHaKmueUpPOBaHHbIE) 8aKUUHbI

K TakuM BaKLIMHAM OTHOCSATCSI KOPITyCKYJSpHble OaKTepHUaNbHbiE H
BHPYCHbIE BaKLIMHBI, KOPIYCKYNSPHbIe CYOKJIETOUHbIE U CyObeAMHUY-
Hbl€ BAKLIMHBI, 4 TAKXE MOJIEKYJSAPHBIE BAaKLIMHBI.
KopnyckynspHble BaKI[MHbI MPeACTARISIOT coOO MHAKTHU-
BUpoBaHHble (U3MYECKUMH (TeMIepartypa, Y®-nay4u, HMOHHU3UPYIO-
1iee U3Ny4YeHUE) WIK XUMUYECKUMH (dopManuH, deHomn, B-Mpornuo-
JIAKTOH) CIOCO0aMU KYJIBTYpbl MATOTE€HHBIX WJIM BaKIMHHBIX LUTAM-
MoB 6aKkTepuil U BUpPYCOB. MHaKTUBALIMIO IIPOBOISAT B ONTHMAIBHOM
pexuMe (MHaKTUBHUPYIOLLasi 1033, TEMIIEpaTypa, KOHLIEHTPaUUsi MUK-
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POOPraHMU3MOB), YTOObI COXPAHUTb AHTUIEHHBIE CBOMCTBA MUKpOOp-
raHMU3MOB, HO JIMLUMTb UX XHM3HecrocobHocTH. KopnyckynsapHele Bak-
UMHBI, MOJNYYEHHble U3 LIEJbHBIX GaKTepHil, HAa3bIBAIOT LIEJBbHO -
KJAETOYHBIMMU, & U3 HEPA3pYLIEHHbIX BUPUOHOB — L EJbHOBH -
PUOHHBIMHU.

WHakTUBMpPOBaHHBIE BAKLUHBI TOTOBAT B aCENTUYECKUX YCIOBHSX
Ha OCHOBE YHUCTBIX KYJIbTYp MHKpOOPraHuaMoB. K rorosbiM, n03u-
POBAaHHBIM (110 KOHLIEHTPALMM MHUKPOOPTraHM3MOB) BaKLMHAM f06aB-
JIAIIOT KOHCEPBAHT. BakuMHbBI MOTYT GbITh B XHAKOM (CYCIIEH3UH) WIH
cyXxoM Buie. BakuuHauuio BbIMONMHAIOT 2—3 pasa, BBOAS npenapar
MOAKOXHO, BHYTPHMBILLIEYHO, a3p030JIbHO, MHOrAAa nepopaibHo. Kop-
MYCKYJISIPHbIE BAaKUMHbI NMPUMEHSIOT 11 NMPOGWIAKTUKM KOKJIIOLIA,
rpurnna, remaTura A, reprieca, KJIelEBOro 3HuUEDAIUTA.

K koprnyckynspHbIM BaKLIMHAM OTHOCHT TaKXe CYyOKJIE€TOYHbIE
MU CyOGBUPDHMOHHBIE BAKUMHBI, B KOTOPbIX B Ka4eCTBE JAEHCTBY-
IOLUEr0 Hayajaa MCHOJB3YIOT AHTUTE€HHbIE KOMIUIEKCHI, BbIAEJIEHHbBIE
U3 Oakrepdil UM BUPYCOB Iocie MX paspylieHus. IIpuroromneHue
CyOKJIETOUHBIX U CyOBHUPHMOHHBIX BAKIMH CJIOXHEE, YEM LIEJbHOKIIE-
TOYHbIX U LEJIbHOBUPUOHHBIX, OJHAKO TaKue BAKLIMHBI COZEPXAT
MeHblle OaJIaCTHBIX KOMIIOHEHTOB MHKPOOPraHM3MOB.

PaHblie cyGKIeTOYHbIE U CyOBUPUOHHbBIE BAKLMHBI HA3bIBANA XU -
MUYECKUMHU , MOCKOIbKY MPUMEHSIH XUMUYECKHE METOIbI NPU BbI-
JEJIEeHUW aHTUIEHOB, U3 KOTOPbIX TOTOBWJIM BakiWHy. ONHAaKO 3TOT
TepMUH Oojiee NMPUMEHUM K BaKLIMHAM, MOJYYEHHBIM METOIOM XH-
MHYECKOTr0 CHHTE3A.

B HacTtosiLiee BpeMsI UCTIOJIb3YIOT CYOKIEeTOYHbIE MHAKTMBUPOBAH-
Hble BaKLMHbI NpOTHB OpiomHoro tuda (Ha ocHose O-, H- u Vi-
AHTUIEHOB), HOM3eHTepUM, rpumnna (Ha OCHOBE HeWpaMUHHAA3BI
M reMarrioTHHUHA), CUMOMpPCKOil 3BbI (HA OCHOBE KarCy/JIbHOIO aH-
TUreHa) W fAp. Takue BaKLMHBI, KaK TMpPaBWIO, MPHUMEHSIIOT C JO-
6aBleHHEeM aqbIOBAHTOB.

MonekynsapHbie BakuuHbl. K HUM oTHoCAT crienuduyeckue
aHTHUIEeHbl B MOJIEKYJISIDHOI ¢opMe, MONydeHHblE METOAAMU GHOJIO-
THYECKOro, XMMHUYECKOTO CHHTE3a, N'eHETHYeCKoil MHXeHepuHd. [IpuH-
UM MeToga OMOCHMHTE3a COCTOMUT B BBIOENIEHUHM U3 MUKPOOPraHU3-
MOB WJIH KYJIBTYPaJbHOM XHIKOCTH NMPOTEKTUBHOIO aHTUIeHA B MO-
neKyssipHoit ¢opme. Hanpumep, HCTHUHHBIE TOKCHHBI (TUGTEPHIAHBIH,
CTONOHSAYHBINA, GOTYIMHOBBINH) BBIIEIAIOTCS KIETKAMM NPU UX POC-
Te. MoNeKypl TOKCHHA Npu 00e3BpeXUBaHUKM (OPMATMHOM NpeBpa-
LAIOTCA B MOJIEKYJIBl aHATOKCHHOB, COXpaHsOIIMUE crienuduiec-
KH€ aHTUIeHHbIE CBOWCTBA, HO Tepsiiole TOKCHYHOCTb. CremoBaresb-
HO, @HATOKCHUHbI SIBISIIOTCS THUIMAYHBIMA TIPENCTABUTESIMU MOJIEKY-
JIAPHBIX BaKUMH. AHATOKCHHBI (CTONOHSMHBIN, AudTepUitHbIii, GoTy-
JIMHOBbIH, CTaUIOKOKKOBBIH, MPOTUB 'a30BOIM raHrpeHbl) Nojyda-
10T NyTeM BBIPALIMBAHUA TIYOMHHBIM CnocoO6oM B ¢epMeHTaTopax
Bo3byaureneil cronbHska, nudrepun, GoTynIM3Ma U APYrUX MHUKpO-
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OpPraHU3MOB, B PE3YJIbTATE Y€ro B KyJLTYPAIbHOM XHIKOCTH HaKarm-
JIMBAIOTCA TOKCHUHBI. Ilocjie OTaeNeHUS MUKPOOHBIX KIETOK Cerapu-
POBAaHUEM KYJIBTYPAIBHYIO XUIKOCTh (TOKCHH) 00e3BpexXxHBaIOT (op-
ManuHoM B KoHueHtpauuu 0,3—0,4 % npu 37 °C B TeyeHue 3—4 Hen.
O6e3BpeXeHHbI TOKCUH — aHATOKCHH, MOTepSBIINA TOKCHYHOCTD,
HO COXPAHUBIUWI aHTUI€HHOCTb, MOIBEPralOT OYMCTKE M KOHILEHT-
PHPOBAHUIO, CTAHIAPTU3ALMU M dacoBKe. K OUMIIEHHBIM aHATOKCH-
HaM J00AaBJISIOT KOHCEpBAHT M aXbIOBAHT. Takue aHATOKCHHBI Ha3bl-
BAalOT OYULIEHHbIMU COpOMPOBAHHBIMHU. JIO3UPYIOT aHATOKCHH B aH-
tureHHsIX equuunax (EC — emgunuua cegspiBaHus, JI® — ¢rokky-
AsUMoHHAs eqMHULA). IIpUMEHSIOT aHATOKCHHBI NMOIKOXHO, BHYTPU-
MBIIIIEYHO; CXeMa UMMYHM3aLMU COCTOUT M3 2—3 NMPUBHUBOK C MOC-
JIeNyIOIMMHU peBaKLIMHALIMSIMHU.

BeigesneHne MPOTEKTUBHBIX aHTUTEHOB B MOJIEKYJISpHOU dopMme
U3 CaMMX MHKpPOOPraHW3MOB — 33aa4a JOBOJIBHO CJIOXHAsI, TO3TOMY
MPUroTOBJIEHHE MOJIEKYIAPHBIX BaKLIMH 3THM CIIOCOO0OM HE BBILLIO
3a paMKHM 3KcrepuMeHTa. Bojiee NMpoayKTHBHBIM OKasajics METOX re-
HETHUYECKON WHXEeHEpHUM, C MOMOILbI0 KOTOPOTo MOJYYEHbI PEKOM-
OGMHAHTHbIE 1UTAMMBI, MPOAYLUPYIOLIHe AHTUI€HbI 6aKTepUit U BU-
pycoB B MoJiekynsipHoit dopMe. Ha ocHoBe TakuMx aHTUreHOB MOX-
HO co31aBaTh BakiMHBEL. Tak, yxe pa3zpaboraHa M BblllycKaeTcsl Mpo-
MBILLJIEHHOCTbIO MOJIEKYJISIPHAS BaKILMHA, COIEpXKaillasi aHTUIEHBI
BUpyca renatuta B, npoxyuupyembie peKOMOMHAHTHBIMM KJIETKa-
mu npoxxeit. CosnaHa MosekyiaspHas BakuuHa npotuB BHY wus
AHTUIEHOB BMpYCA, MPOAYLUPYEMbIX PEKOMOMHAHTHBIMU IITAMMA-
Mu E. coli.

XUMHMYECKHIT CUHTE3 MOJIEKYNISIPHBIX aHTUI€HOB IMOKA IIIMPOKO HE
MpUMEHSAETCSl U3-3a CBOel CIOXHOCTH. OXHAKO yXe IOJydeHbI Me-
TOOOM XMMHYECKOTO CHHTE3a HEKOTOpbie HU3KOMOJIEKYNISIDHbIE aH-
turensl [[Terpos P. B., UBaHoB B. T. u coaBT. u ap.]. Oto Hanpasie-
Hue, Ge3yclioBHO, OymeT pa3BMBaThCA.

9.17.1.3. CuHmemuyeckue u nosycuHmemu4yecKkue
8aKyUHb!

C uenbio MOBbIEHUSA 3PPEKTUBHOCTH BAKUMUH U CHHXKEHUS nobou-
HOro OEeWCTBUA 32 cyeT OaJUTACTHBIX BELIECTB B HACTOSLLEE BpEeMs
petaercs MpobieMa KOHCTpYHpPOBAHUS MCKYCCTBEHHBIX BaKLMH. Oc-
HOBHBIMH KOMITOHEHTAMM TAaKUX BAKLUMH SIBJISIOTCA aHTUTEH WIH €ro
IETEPMHUHAHTA B MOJIEKY/ISpHOM BUIE, MOJUMEPHBIA BHICOKOMOJIE-
KYJISIpHBIA HOCUTEJb ANl MpUIAHUS MaKpOMOJIEKYJIADHOCTH aHTUre-
HY M axblOBAHT, Hecneuuduyeckd MOBHIIAIOIMA aKTUBHOCTh aH-
TUIeHA.

B KayecTBe HOCHUTEJIS MCMOJIB3YIOT MOJUINIEKTPOIUTHI (BUHWIITUP-
POJIMAOH, AEKCTpaH), C KOTOPbIMU CLUHMBAeTCSl AHTHMIEH.
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9.17.1.4. AccoyuuposeaHHbie 8aKUUHbI

Jnst ogHOBpeMEHHON MMMYHU3aUMM TMPOTHUB psga MHGEKLUMi Mpu-
MEHSIOT TOJMBANEHTHBIE, WIM acCOUMMPOBAHHBIE, BaKUMHBL. OHM
MOTYT BKJIIOYaThb KaK OXHOPOAHBIE aHTUIeHbl (HAIPUMEDP, aHATOKCHU-
HBI), TaK M AHTUTEeHBl DPA3JIUYHOIl TpHUponbl (KOPMyCKYIspHbie U
MOJIEKYJISIpDHbIE, XUBbIe U YOUTHIE).

I1puMepoM accolMMpOBaHHOHN BAaKLMHBI MEPBOrO THIIA MOXET CNY-
XWTh CEKCTAaaHATOKCHH MPOTHUB CTOJNOHSKA, Ta30BOM raHrpeHsl u 6o-
Tyau3ma, Broporo Tmna — AKJIC-BakiHa, B KOTOpPYIO BXOHAT CTOJ-
OHAYHBI{, MUPTEpUHBII aHATOKCUHBI U KOKJTIOUIHAST KOPMYCKYJISAp-
Hast BaKIMHA. B XMBYIO MOJUBATEHTHYIO aCCOLMMPOBAHHYIO IOJTMOMM-
ENUTHYIO BaKUMHY BXOHST XWBbIE BaKLMHHBIE ILTAMMbBI BHUpyca Mo-
suomuenuta I, 1I, III tumos.

B accoummnpoBaHHble BaKLUMHBI BKJIIOYAIOTCS aHTUTEHBI B O3UPOB-
Kax, He CcO3JalOLIUX B3aUMHON KOHKYpPEHUMH, YTOOBI UMMYHHTET
¢dopMHpOBaICS KO BCEM BXONSILMM B BakIMHY aHTHUTEHaM.

9.17.1.5. Maccosbie criocobbi sakyuHayuu

BakiMHBI BBOIST HAKOXHBIM, YPECKOXHBIM (ITOAKOXHO M BHYTPHU-
MBILLIEYHO), MHTpaHa3aJbHBIM (Yepe3 Hoc), NepopajbHbIM (uepes
pOT), MHTAIALUOHHEIM (4Yepe3 Jierkue) myTsiMdU. Crioco6 BBemeHHSA
BaKLMHBI 00YCJIOB/IEH XapaKTepoM MperapaTta ¥ BaKIMHAILHOIO Mpo-
necca. HakoXHBbIil, MHTpaHA3ANBHBIN, MepopabHBIH crocobbl Oonee
HaIeXHBI JUI XWBBIX BakUMH. CopOMpoBaHHbBIE BaKIIMHBI MOXHO BBO-
IUTh TOJIBKO YPEeCKOXHBIMU MeronamMu. OnHako moboit meron Hoj-
XeH ofecreYnBaTh peajn3aliio UMMYHOTEHHbIX CBOWCTB BaKIIMHBI U
HE BBI3bIBATh YPE3MEPHBIX MMOCTBAKLMHAIBHBIX pEaKLIMM.

Bojbllloe 3Ha4eHUEe MMEIOT MPOM3BONMTEIBHOCTh U 3KOHOMUY-
HOCTh crocoba BBefeHMS IMpemnapata. 3To npuobperaer ocobyio
BaXHOCTb B cjiiydyae HeoOXOZMMOCTH OBICTPOro OxBaTa NpUBHBKa-
MU GOJBLIMX MAacc Jiloged B KOpOTKOE BpeMsi, HarnpuMep B Mepu-
on snuaeMuii. IlpumeHeHe ckapupUKaUMOHHOIO WM ILUMPHLEBOro
criocoba BBEAEHUS B 3THUX CUTyauusix TpebOyeT HJIMTEIBHOIO Bpe-
MEHHM U OTPOMHOIO 4Mcjia MeIUIIMHCKOro nepcoHana. IlostoMy pas-
paboTaHbl MaccoBple CIOCOObBl MMMYHU3ALMU, K KOTOPBIM OTHO-
cAT 6e3bIrOJIbHYI0O MHBEKLIMIO, MEPOPANbHBIA U a3pO30JbHBIN (MH-
FaJISLMOHHBIA) cnocobbl. DTH cnocobbl MO3BOJAIOT Gpurage U3 1—
2 yenoBeK MpuBUTb oKojo 1000 u Gonee yenoBek B yac. st
0e3BIrOJIbHOW MHBEKIMN TIPUMEHSIOT aBTOMAThl NMMCTOJIETHOIO
THMA, B KOTOPBHIX CTPYSl XWAKOCTU (BaKLUHBI) Moj OOJBIIKUM
HaBJIEHUEM IPOHUKAET YEPE3 KOXY Ha 3aMaHHYIO IyOMHY (BHYT-
PHKOXHO, MOAKOXHO, BHYTPUMBbILIEYHO). 1N nepopanbHOit U HMH-
raJIILIMOHHON MMMYHH3aUMH MCIIOJIB3YIOT CIEIMabHO CKOHCTPY-
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MpOBaHHBIE BakUMHBI (TaONETKH, KOHQeTbI-Ipaxe, XHUIKHE H CY-
XH€ Mpenaparsi).

IMepopanbHble BakUMHBI HauboJsiee YAOBIETBOPSIOT TPEOOBAHUSM,
MpeIbsBIsIEMBIM K MAacCOBBIM METOXAM BakKLMHAI[MX, OHM MeHee pe-
aKTOTeHHBl M KCKJIIOYAIOT Tepefavyy «IUMPULEBBIX» HHPEeKUUi —
BHY (CITHUAO), supycHeix renaturoB B u C, cudunuca, Manspuu.
IIIupoko NMpPUMEHSIOT MEPOPAJbHYIO MOJHOMHUEIMTHYIO BaKLIMHY;
paspaboTaHbl TaKXe IepopalbHble TabJIeTMPOBAHHBIE XMWBBIE BakK-
LIMHBl MPOTUB YYMBI, OCIbI U Apyrux uHoexuuit (A. A. Bopobres
u Ip.).

9.17.1.6. 3¢hgpexkmusHOCMb 8aKUUH

UMMyHU3MpYIOLLYI0 CITOCOGHOCTL BakKIIMH MTPOBEPSIIOT B 3KCHEPHUMEH-
Te Ha XWBOTHBIX M SMHMAEMHYEcCKOM ombiTe. B mepBoM ciyyae ee
BbIpaxaloT Koagduuuenrom 3amutbl (K3), Bo BTOpoM — HHEek-
coM a¢dektusHoctn (UI). Kak K3, tak u D npencraeasior co-
6oiif oTHOLIeHUEe YMciia 3a60IeBIIMX MM MOTUOLIMX cpegu HeBaKIM-
HUPOBAaHHBIX 0cobeil K yuciy 3a60eBIUMX WJIM MOrMOLIMX Cpeay Bak-
LIMHUPOBAHHBIX 0co0eil mpu ux wH$uumposaHuu. Hanpumep, cpenu
1000 BakuMHHpoBaHHBIX 3a6oneno 10 denoBek, a cpean 1000 He-
BakLMHUpOBaHHEIX — 100 yeymoBek. B aToM ciryuae:

100
M3 =—— = 10.

WD s pasnuyHbIX BaKIMH IUMPOKO BapbupyeT — oT 1,5—2 po
500. Harmpumep, VIO rpumnro3Heix BakuuH KoiebieTcss B npenpenax
1,5—2,5, a ocrnieHHoit BakuUuHBI gocturaer 500.

DdPeKTUBHOCTD MMMYHM3ALMU 3aBUCUT HE TOJBKO OT MPUPOIbI
M KayecTBa MpernapaTta, HO M OT CXEMbl ero NMpUMEHEeHUs (BeJuuyrHa
103bl, KPATHOCTb NPUMEHEHHsI, MHTEPBAJIbI BPEMEHU MEXIY MPHUBUB-~
KaMM), a TaKXe COCTOSIHMSl PEAKTHBHOCTH IPMBMBAEMBIX (COCTOSIHUE
300pOBbSA, MUTaHWE, BUTAMUHHAsA 06ecriedeHHOCTb, KJIMMAaTHYeCKue
YCJIOBHSI U IP.).

Cucrtema BakUMHAUMU JUIsl NpodUIAKTHKKA HHGEKUIMOHHbIX 6oJies-
Heil cpeyu HacelleHUs! CTPaHbl PerIAMEHTUpPYETCS KaJeHAApeM Mpu-
BUBOK, B KOTOpDOM, HauMHasi C pPOXAEHUS U HO CTAPOCTH, OMNpene-
JIeHo TpoBefeHHe obs3aTeNbHbIX MPUBUBOK M NMPHUBUBOK 10 IOKa3a-
HuAM. B Kaxuoii cTpaHe cyllecTByeT Takoi KaleHnapb npusuBoK. IToct-
BaKUMHAJIbHBIe (HeXeNnaTelibHble, MOOOYHBIE) peakUUH, KaK MecT-
Hble, TaK M oOlIMe, Ha BBeleHHe BaKUWH BbIPAXAIOTCS CTEMEHbIO
WHTEHCUBHOCTH (IMaMeTp oTeKa, TMIIepeMMM Ha MecTe WHBEKLIHH,
BBICOTA TeMIIEpaTyphl).

IMepen BbIMycKOM KaXAoi BAaKLUHBI KOHTPOJMUDYIOT ee 6e3Bpen-
HOCTb, MMMYHOT€HHOCTh W JpYrM€ CBOMCTBA HAa IMPOM3BOLACTBE W B
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KOHTpOJIbHBIX JlabopaTopusx, a BbIOOpoyHO — B MHcTHUTYTE CcTaH-
OAPTU3aUUN M KOHTPONS MEIULUHCKUX OMOJOrMYECKUX MperapaToB
uMm. JI. A. TapaceBuuya.

9.17.2. Aybuomuxu

B pesynprate HapyuieHMii HopMaJbHOTO OHOLIEHO3a MUKpPOGJIOpHI
KMIIIEYHHKA BO3HHMKAIOT AUCOAKTEpHO3bI, KOTOpHIE JIEXAT B OCHOBE
MHOrux Oone3Heil wiu corpoBoxiaaloT 6ojie3HH (cM. riasy 4). Jns
JleyeHUs: AMcOAKTEPHO30B MPUMEHSIOT TpenapaThl, MPUTOTOBIEHHbIE
Y3 MMKpOOPraHU3MOB, KOTOpbIE SIBASIIOTCS TpPEACTABUTENIIMA HOp-
ManbHOI MUKpodIOpEl KMLIEYHUKA YeoBeKa. DT Mpernapatsl, npes-
Ha3HAYEHHbIE [Jisi HOpPMAJIM3AUMH KHUILIEYHON ¢IOpEI, HA3BIBAIOT
sybuotukamu. Hanbosee yacto npuMeHSIOT ciegyiomime 3yGHOTHKH:
6udpugymbakTepuH, KonubOakTepUH, JakKToOGaKTEpUH,
cy6btunun, 6udukon. Ilpenapatel npencTapasioT coboit XuBble
BbICYLIIEHHBIE KYJBTYPbl COOTBETCTBYIOLIUX MHUKPOOPTraHU3MOB, OOBIY-
HO B TabseTupoBaHHOi ¢opMe, ¢ yKazaHWEM YMClia MUKPOOHBIX
KJIETOK B npemnapate. Pa3spaboraHbl Takke 3YOMOTUKM B BHIE KHCJIO-
MOJIOYHBIX NpoaykToB (kedup «budumo», «buokedpup» u ap.). Yuu-
ThIBasl, YTO 3YOMOTHUKM COAEPXAT XMUBbIE MHKPOOPraHMU3MBI, OHHU
IOJIXKHBI XPAHUTHCS B IAISALIMX YCIOBHUSIX.

HazHauaior 3yOMOTMKM TMepopaibHO Mo 2—3 pasa B feHb IUIN-
TeJIbHBIMH KypcaMu oT 1 go 6 Mec, KaK IpaBWJOo, B KOMOMHaUUU
C APYrMMHU MeToHaMH JieYeHHS].

9.17.3. dazu

®aru — UMMYHOGHONOTHYECKHE MpenapaThl, CO3AAHHbIE HA OCHOBE
BHpycoB OakTepuii. Mcrmonb3yioTest mjisi IMarHOCTUKH, NpOgHIaKTH-
KM ¥ NeyeHus GakrepuasbHbIX MHekuil. daroguarHocTuka MIpu-
MeHsieTcsl WIS MAEHTUDUKALMM M MHIMKAUWMKM Gakrepuii, ¢arorpo-
dunakTMKa — [ MpeRynpexneHUs 3MugeMUyeckux OGonesHeit
(OprowrHoit TMd, mu3eHTEpUsi, Xojiepa u Ap.), ¢arotepanus — LIS
JieyeHus] MHPEKLMOHHBIX Oojie3Heil, BHI3BAHHBIX OakTepHsIMH (KHILeY-
Hble, paHeBble U Apyrue MHbexkunn). MexaHusM geiictBust ¢paros —
JIM3UC KJIETOK OakTepuil.

@ary nosyyaloT KyJIbTUBUDOBAHMEM IOpaXeHHBbIX ¢aroM Oakre-
pHil U BBIIETEHUEM U3 KYJIBTYpaJbHON XHIKOCTH (WUIbTpara, co-
nepxailero ¢arv, ¢ mocjenyloliMM ero BhICYIIMBaHUEM U TabJyieTH-
poBaHueM. TutpoBaHue aroB MpoOM3BOAAT HA COOTBETCTBYIOLIMX YYB-
CTBUTEJIBHBIX K HEMY KYJbTypax OakTepuii, BbIpallleHHBIX Ha ILIOT-
HBIX WIM XUAKHX MUTATEJIbHBIX Ccpelax.

AKTMBHOCTb (hara BbIpaXaloT YUCIOM YacTHII ¢ara, cofepXaluxcs
B 1 M1 win 1 tabnetke.
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C npodunaktuyeckoil U yeyeOHOM Lenbi0 ¢darv HA3HAYaIoT Me-
POPATBHO MJIM MECTHO (OpOLUEHME PaHEeBOI ITOBEpXHOCTH) IJIMTENb-
HbIMHM Kypcamu. Dddekt aronpoduyiakTuki U JieueHHs] YMEPEHHBIH.

9.17.4. CoieopomoyHble UMMYHHbIe nperapamei

K chIBOPOTOYHBIM MMMYHHBIM MpernaparaM OTHOCST MMMYHHBIE Cbl-
BOPOTKM M UMMYHOIJIOOYJIHUHB. UMMYyHHBIE CBIBODOTKH MNOIY-
YalOT U3 KPOBU IMIIEpUMMYHU3MPOBAHHBIX (MHTEHCUBHO MMMYHU3HU-
POBAHHBIX) XMBOTHBIX (JOLUAAM, OCIBI, KPOJUKH) COOTBETCTBYIOLUEH
BaKUMHON WJIM KPOBM MMMYHM3MPOBAHHEIX JIIOAEi (MCIOMB3YeTCs JO-
HOpcKast, fuialeHTapHasi, aboptHast KpoBb). HaTtMBHBIE UMMYHHBIE CbI-
BOPOTKM IUISL YRAXEHUS U3 HUX OaLTACTHBIX O€IKOB M TMOBBIILEHUS
KOHUEHTpaUUX aHTHUTE] TONBEPraloT OYMCTKE, MCMONb3ys paziny-
Hble PU3MKO-XMMHUYECKHE METOLbl (CIMpTOBOM, (epMEHTATUBHBIN,
adpuHHas xpomatorpadusi, yabTpaduabTpaums). OYUIUEHHBIE U KOH-
LEHTPUPOBAHHbIE UMMYHHBIE CBIBODOTKM Ha3bIBAIOT MMMYHOTJIO-
OyJMHaMHu.

HMMMyHHBIE CBIBODOTOYHBIE [Mpenaparbl, MOJy4eHHbIE M3 KPOBU
XUBOTHBIX, Ha3bIBAIOT reTepoOJOrMYHbBIMM, a U3 KpOBM Jilogei — ro-
MOJIOTHYHBIMHU. AKTUBHOCTb ChIBOPOTOYHBIX TIPENapaToOB BHIPAXAIOT B
TUTpaX AHTATEA — AHTUTOKCHHOB, reMarrjilOTUHUHOB, KOMILUIEMEHT-
CBA3LIBAIOLIMX, BUPYCHEHUTPAIU3YIOUIMX H T. I,

CbIBOpOTOYHBIE MMMYHHBIE Mpernapartbl MPUMEHSIOT IS CHeLH-
duyeckoro JeyeHUsT U 3KCTPeHHOI MpoduIakTUKU. OCHOBHON Me-
XaHU3M JjieuebHOro ¥ npPodUWIAKTUYECKOTO AEUCTBHSA CBOOUTCS K CBSI-
3bIBAHUIO M HEHTpalM3alMM aHTUTESaMM GakKTepuil, BUpPYCOB U HX
aHTUIeHOB, B TOM YucJie TOKCHHOB B OpraHu3dme. B cBs3au ¢ 3tMM
pazIMyaloT MPOTUBOBUPYCHBIE, aHTUOaKTepHaJbHbIE, AHTUTOKCHYEC-
K€ MMMYHHbI€ CHIBOPOTOYHBIE MpENaparhl.

ChIBOpOTOUHBIE Npenaparbl BBOAST BHYTPMUMBIILIEYHO, MOAKOX-
HO, MHOTAA BHYTpUBeHHO. D deKT oT BBEACHUS Npenapara Hacry-
naer cpasy mocjie BBeReHMS M Npopoixaercss ot 2—3 Hex (retepo-
JIOTUYHBIE aHTUTeNa) go 4—5 Hen (roMmoJiorMuHele aHTHTENa). dins
UCKITIOYEHHUs] BO3HUKHOBEHMS aHapUIaKTUYECKOl peakuuu U Chbl-
BOPOTOYHOH 6OJNE€3HH CHIBOPOTOYHBIE IMperaparbl BBOASAT MO METO-
oy bespenkwu.

['oMomornyHble CHIBOPOTOYHbIE MpEenapathl IIHMPOKO MPUMEHSIOT
s npoPHUIaKTUKM M JiedeHHsT BUPYCHOTO TemaTuTa, KOpH, IS
JiedeHust 6OTyaU3Ma, CTOJOHsIKA, CTAQUIOKOKKOBBIX M ApDYrMX WH-
dexumit. FeTeporornyHble cHIBOPOTOYHBIE MIPENapaThl UMEIOT CTPOTO
OrpaHUYeHHoOEe MPUMEHEHUE M3-32 ONMACHOCTU AIEPrUYECKHUX OCIOX-
HEHUIl pH1 UX BBEJACHWH.

B nocienHee BpeMsi MonydeHbl UMMYHHBIE MIpenapaThl HA OCHOBE
MOHOKJIOHAJIbHBIX aHTUTeN. OQHAKO OHU €lle He HAIUIM UIMPOKOro
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JieuebHOro M MpoduiiaAKTHIECKOro MPUMEHEHHUS, a HCIONb3YIOTCH
MoKa B JMAarHOCTUYECKHX LEJSIX.

9.17.5. UmmyHomodynamopsbl

K 2T0ii rpynne MMMYHOOGHONOTHYECKUX MPENAPATOB OTHOCHATCS HM-
MYHOMOAYJIUPYIOIUME JIEKAPCTBEHHBIE CPEACTBA XUMMYECKON WJIM
6uosiornyecKoi MpUpoabl, CIIOCOOHBIE MOMLYJIMPOBATH, T. €. CTUMYJIU-
poBaTh, YTHETATb WJIM DEryJIMpOBaTh MUMMYHHBIE PEAKIIMH B PE3Yib-
TaTe BO3JEWCTBHSA HA aKTUBHOCTh MMMYHOKOMIIETEHTHBIX KJIETOK, pe-
TYJATOpHBIE MEXaHU3MBI, Mpoliecc 0Opa3oBaHUSI WMMYHHEIX (paKTo-
POB WM Jpyrue UMMYHHEBIE rpolecchl. MMMyHOMORYIATOPEI MO PO-
UCXOXIEHUIO HENAT Ha rOMOJIOTMYHBIE M reTeposiornyHbie. K romo-
JJOTUYHBIM OTHOCSTCS MMMYHOMOAYJSITOPbI, BblpaGaTbiBaeMbIE B
OpraHusMe, TaKk Ha3blBaeMble HAOTeHHbIE HMMYHOMOAYIATOPHI (LIK-
TOKMHBI, K KOTOPBIM TMpUHaLIeXaT UHTephepOHbl, UHTEePJIeHKUHBI,
cdakrop Hekpo3a omnyxosied, MUEONEITHUAbI, BEIECTBA BUJIIOUYKOBOIL
xeJyie3bl ¥ Ap.). IlogyyeHue u cBoifcTBa 3TMX NPUPORHEIX, €CTECTBEH-
HBIX MpenapaToB HAOTEeHHBIX UMMYHOMOLY/ISITOPOB OMUCaHbI B Iia-
Be 6. K reTepoJIOrMYHBIM MMMYHOMOMYJIAITOPAM OTHOCUTCS IPYIT-
Ma XMMHYECKUX BELLECTB, OKA3bIBAIOLLIMUX BIMSIHME HA UMMYHHYIO CH-
cTeMy. DTo0 JieBaMU30J (leKapuc), peryaupylolnii cospeBaHue T-nuMm-
(oLMUTOB ¥ IPaHYJIOLHUTOB; JieBaKaguH (2-Kap6GaMOIUTa3uITUPHUI), CTU-
Myaupyroumit T-xennepsl 1 UHrubupyloumit T-cynpeccopbl; LIMKIO-
CIOPMH A — MMMYHOHEIPECCAHT. OTH Mpernaparbl MCHOAb3YIOT IS
MOAABJICHUSI TPAHCIUIAHTALIMOHHOTO MMMYHUTETAa MpH Mepecangkax
opraHos ¥ Ap. VMelorcd MMMyHOMORYJIATOPBI, MPEUMYLUECTBEHHO
BIMAIOLU{HE HA CHUCTEMY MOHOHYKJIEapHBIX (arouuToB (HyKIEHHAT
HaTpHs), a TAKXE Mpernaparbl IIaBHbIM 00pa3zoM MHMKPOOHOIO Ipo-
nucxoxaeHus (roJjivcaxapuabl WIM JIMIIONONMcaXapuibl, IPOAUIMO3aH,
MUpOreHay, MyPaMWJIAUNENTHI W Hp.), KOTOpble MOBBILLIAIOT AHTH-
MHGEKIMOHHYIO Pe3UCTEHTHOCTh. B KauectBe MMMYHOMOAYJISTOPOB
MIPUMEHSIOT TaKXe aHTUJIMMQOLUTAPHYIO CBIBOPOTKY U UMMYHOIJIO-
6ysuHbl (rMeHTarmo6MH, MHTPAriio6UH).

B 3aBUCHMOCTH OT OKa3biBaeMOro 3¢¢eKra MMMYHOMOZLYJISITOPBI
IEeJIAIT Ha TPU TIPYIIbl: HMMYHOCTUMYJISTOPbl, UMMYHOLEIPECCAHTHI
W CpeAcTBa 3aMeCTUTeIbHOI Tepanuu. Ilo MexaHM3My meicTBUS UM-
MYHOMOZIYJISITOPHI JEJISAT Ha BELLECTBa, BiausiouiMe Ha T-cucreMy UM-
MyHUTeTa, B-cucTeMy MMMYHMTETAa MU HA CHCTEMY MOHOHYKJIEApHBIX
¢aroumToB.

UMMyHOMOZYJIITOPB! C yY4ETOM Me€XaHM3Ma HMX AeHCTBUS HasHa-
YalOT MPU MNEPBUYHBIX M BTOPHYHBIX MMMyHonedHLMTaX, 370Kaye-
CTBEHHBIX HOBOOOpPAa30BaHMX, AyTOMMMYHHBIX 3a00JeBaHMUsAX U ApYy-
'MX UMMYHOIATOIOTMYECKHUX COCTOSTHHSIX.

192



9.17.6. QuazHocmuyeckue nipenapambi

JnarHocTuyeckue UMMYHOGHONOTHYECKME TIPENaparhl MIMPOKO IpU-
MEHSIIOT IS TUAarHOCTUKM MHGEKIMOHHBIX 6ojie3Heil, amnepruyec-
KMX COCTOSHHHf, OMYXOJIEBHIX MPOLIECCOB, MMMYHOIATOJOTMUECKUX
nposiBieHdit ¥ T.8. [IpMHIUN KefdcTBUS AMArHOCTHYECKHUX Mperapa-
TOB OCHOBaH Ha MMMYHOJIOTMYECKHX peakiusX (peakiusl aHTUIeH —
aHTUTENO, KJIETOYHBbIE peaklMH), KOTOPhIE PErHCTPUPYIOTCH Mo Gu-
3MYECKUM, XMMHMYECKUM WM KIMHUYecKUM 3¢ddekTaM.

i fuarHocTHKM MH(EKLMOHHBIX U HEMHQEKIIMOHHBIX 60Jie3Heil
CO3JaHO HECKOJBKO COT HMAarHOCTHYECKUX MMMYHOOHOJOrMYecKux
npenaparos. C ux nomMolubio guarHoctupyior BUY-undekuuio, su-
PYCHBIE TrernatuThl, 6ploiiHoit TUD, AudTEpUIO, KOPb U MHOTHE IpY-
rue uHGeKIMOHHbIE GONE3HU; MULIEBHIE, TTPOdeCcCHOHANBHBIE U UHBIE
BUABl ALJIEPTHif; JIOKATU3ALMIO 3JI0KAYECTBEHHBIX OInyxoyieil (pak
MEYEeHU, JIeTKUX, TMPSMON KMIUKKM M Op.); UMMYHHBIE B3aHMOOTHO-
LIEHUs] MaTepu W Tutofa, 6epeMeHHOCTb; COBMECTMMOCTb OPraHOB W
TKaHed Mpu repecagkax; UMMYHORE(DHUILUTHBIE COCTOSHUS.

YyBCTBUTENBHOCTD U CHELIMPUIHOCTD SUATHOCTHYECKMX Tperapa-
TOB, OCHOBAaHHBIX Ha MMMYHOJOTMYECKHUX IMPUHIMMAX, KaK MpaBU-
Jio, BbIIlIE, YeM APYrMX METOAOB AUAarHocTUkHW. [IpumeHeHHE MOHO-
KJIOHAJIbHBIX aHTUTEJ] M OYHULIEHHBIX aHTUreHOB elle OoJiee TOBBI-
CHJIO crielnUYHOCTh AMATHOCTUYECKUX TIPErapaTros.



YacTtHan mukpobuonorusa

NPUHLIWMNBI MUKPOBUONOrNMYECKOMN
AWATHOCTUKMU

[TepBbIM 3TamoM MHUKpPOOGHONIOrMYECKON AMArHOCTUKH WHGEKLIMOH-
HbIx Oone3Heil sBnsieTcs BpIOGOp MaTepuana Iyl McclienoBaHusi, obyc-
JIOBJICHHBbI NaToreHe3oM 3aboJeBaHUS.

Paanuyalor cregyioliue MeTogbl MHKpOOHMOJIOrMYecKoil muarHoc-
TUKM GaKTepUATbHBIX- MHOEKUMIT: 6aKTEPMOCKOMNYECKHUH, GaKTepH-
oJioruyecKuit, OMosorMyeckuit, ceposormyeckKuii, auiepruyeckKuii.

Bakrepuockonuueckuii, OGakTepUONOrHYecKuii U GHOJIOrHYeCcKHUit
MeTolbl HarpaB/leHbl Ha OOHapyXeHHe BO3OYIUTENSI B MCCIELyeMOM
Matepuasie. bakTepnockonuyeckuif MeTOA 3aKIIOyaeTcss B
NIPUTOTOBJIEHMM Ma3Ka M3 MCCIEeAyeMOro MaTepualsia, OKpacke ero
(MHOrga M3yvyaloT BO30OyOMTEssI B XUBOM COCTOSIHUM) M MMKPOCKO-
nuu. JaHHbIH METOX HAXOAMT OrpaHWYEeHHOE NpPHUMEHEHME, TaK Kak
MOXET OBITb MCIIOJB30BaH JIMIIb MPY HAIMYUM KaKUX-TUOO Mopdo-
JIOTMYECKUX WJIM THUHKTOPHMAJIbHBIX OCOOEHHOCTEIt Y BO30OYymMTENS M
IJOCTaTOYHOM COJepXaHUHM BO3OYZUTENST B MCCIeAyeMOM MaTepuale.
Yamie Bcero 6aKTEpMOCKOMUYECKU METON NMPUMEHSIIOT KaK OpHEeH-
TUPOBOYHBIHA.

OCHOBHBIM METOLOM IMArHOCTUKM HH(PEKUMOHHbIX 3aboseBaHMiMA
ABnsieTcss 6akTepuosornyeckuit Mmeton. Ero mpuMeHsIOT rpak-
THYECKM TIpU Bcex OakTepHUaNbHbIX MHQEKUMSAX M YCTAHOBIEHMS
TOYHOro AMArHo3a M Hepefko I HAa3HAYEHUS JIEYEHUS, HECMOTPS
Ha TPOJOJIXUTEIbHOCTh MCCAENOBAHMS — OT 3 g0 5 gHeil (MHorza
no 2 Mec). baktepronoruyeckuii METOX BKJIIOYAET MOCEB UCCIERye-
MOro MaTepuajla Ha MUTaTeNbHbIE CPelbl, BbLIEIeHHE YUCTOM KYIb-
Typbl U ee ugeHTHUduKauuio. B ToM ciyyae, eciu B HccielyeMOM
MaTepuaie NpearnoiaraeTcs coxepxaHue Bo30YIUTENIST B JOCTATOYHOM
KOJIMYEeCTBe, MOCEB MaTepuajia TIPOM3BOASIT HA TUIOTHBIE IUTATENb-
Hble cpeabl (IS MOJXYYEHUs U30JUPOBAHHBIX KOJIOHMIA). IIpu He3Ha-
YUTEJIBHOM COAEPXAHUM MUKPOOPraHM3MOB McCIefyeMbld MaTepuat
npexae BCero 3aceBalOT Ha XMAKHUE TMUTATeNbHbIE CpPefdbl — Cpenbl
oborauieHusi. MaeHTHUKALMIO BbIAEIEHHON YUCTOM KYJBTYpBI MpO-
U3BOAAT Mo MOP(OJIOTMYECKNM, THHKTOPHANbHBIM, KYJIbTYPAJbHBIM,
OMOXMMUYECKUM, AHTUIEHHBIM M TOKCHUIeHHBIM CBOICTBaM (B 3aBM-
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CUMOCTH OT BMAAa Bo36yauTens). OrmnpelnejieHue nepedrcieHHbBIX
CBOJCTB M03BOJIIET YCTAHOBUTb BUI Bo30yautess. C amMaeMHOJIOTH-
YeCKOMH LeJIBI0 MPOM3BOIAT BHYTPHUBHUAOBYIO MIAEHTHDMKALIMIO (3MH-
JIeMHUOJIOTUYeCcKoe MapKHPOBaHHeE) BBLIENEHHOW KyNbTYphl: OoNpene-
Ji10T ee cdarosap, 6uoBap ¥ T. 1. KpoMe Toro, i HasHayeHUs pa-
UMOHAJIbHOM XUMMOTEpANMM, KaK IMPaBHJIO, OMNPEHESSIOT YYBCTBH-
TEJBHOCTh BBIAEJIEHHON KYJIBTYPH K aHTUOMOTHMKAM.

ITpu 3abosieBaHHAX, BBI3BAHHBIX YCJIOBHO-MATOreHHBIMM GaKTepu-
SIMM, HEOOXOMMMO OIpeNessiTh KOJIMYeCTBO MHKPOOPraHM3MOB B UC-
cJiefyeMOM MarepHale.

Buojsornyeckuit MeTox HampaBieH Ha oOHapyxeHHe B HC-
clegyeMOM Matepuasie Bo3OyauTeNns MM ero TOKcuMHa. MeTopx 3ak-
Jilo4aeTcs B 3apaXeHWM HCClefyeMBIM MaTepHanoM JiabopaTopHbIX
XUBOTHBIX C MOCJERYIOLIMM BbifleJIeHUEM YMCTOHM KYJIBTYpbl B030Yy-
OUTENISE U ee WAeHTHDMKALMeH! WM orpeleleHUEM TPUPOIABI TOK-
CHHa.

OpHako MocTaHOBKA MHMKpPOOHOJIOrHYecKOro AuMarHo3a MHQeKIIHU-
OHHoro 3a00JieBaHMSI BO3MOXHA HE TOJBKO C IOMOIIBIO BBIAEIEHUS
U WAEHTUOUKALIMK Bo3OYXMTENSI, HO M MpM OOHApYXeHUMU CreLu-
¢dundecknx aHTUTEN K Hemy. Jisf 3TOr0 MCIOJb3YIOT CEPOJIOTHYECKHU
METOJl, 3aKJIIOvalolIuiics B MOCTAHOBKE peakKlMid MMMYHUTeTa. AH-
TUTeNa K BO30yAUTENO 3a00JieBaHUS MOSBISIOTCS, KaK MpaBWiIoO, K
KoHUy 1-i1 Hexequ 3abojieBaHMUSs, C DTOrO BPEMEHU W MCHOJb3YIOT
Ha3BaHHBIH MeTon. B HEKOTOpBHIX CiIy4asix cEpOJIOTMYECKHI Me-
TOJ MOXET OLITh HampaB/ieH Ha BhIsABIeHHUE crelu¢pUYecKOro aHTH-
reHa HernocpelCTBEHHO B MCCIeAyeMOM Martepuane. B yacTHocTH, Aist
SKCIpecCc-IUarHOCTHKU WHPeKUHOoOHHOro 3abosieBaHUS MPUMEHSIOT
peakuuio MUMMYHOQIII00peCUeHIIMH, TT03BOJISIIOLIYIO ObICTPO (B Teue-
HUE HECKOJBKMX YacoB) BbISSBUTb BO30YyOMTESI B MCCIEAyeMOM Ma-
TepHae.

U, HakoHel, ajjepruyeckKMii MeTOJH HampaBleH Ha BbIAB-
JieHWe TIOBBIIIEHHON YyBCTBHTEJIbHOCTH OpraHu3Ma K creuuduyec-
KOMY aJyiepreHy, KOTOpbIM siBjisieTcsl Bo3OyauTenb 3aboneBaHus. Ilpu-
MEpPOM 3TOr0 METONA SBJSeTCS MOCTAHOBKA KOXHO-alJIeprU4ecKuX
npo6. B ocHOBe MeToga iexUT eHOMEH THIIEPYYBCTBHTENBHOCTH 3a-
MeJIEHHOTo THIA.

[IpuMeHSIOT TakXe MOJIEKY/JISIPHO-TeHeTUYECKHE METOABl AMarHo-
cruxu: TMUP, ru6puauzauus JHK u ap.
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fnasa 10

BO3BYAUTENN KUWIEYHbLIX WHOEKLIMOHHbIX
BONE3HEU

10.1. Bo3byaurenu 6axrepmanbHbiX KMILEYHbIX
nHpeKLUA

10.1.1. Bo36ydumenu 3wepuxuo3oe

D1llepuxuo3bl — 3aboJeBaHUs, BO3OYAUTEISIMU KOTOPBIX SIBISETCS
Escherichia coli. Pasanuyaior aHTepanbHble (KHIUEYHBIE, STHAEMHYEC-
KME) 3LIEPUXHUO3bI — OCTpble MH(PEKUHOHHbIE GOJIe3HM, XapakTe-
PUBYIOLLMECS MPEUMYLUECTBEHHBIM MOpaXeHWEM MHUIIEBAPHTEILHOTO
TpaKTa, BO3OYAUTENSIMU KOTOPBIX SIBNISIOTCS AMAapeereHHbIE LLUTAMMBI
E. coli, ¥ mapeHTepanbHBie 3LUEPUXMO3bI, MPOTEKAIOUIUE C TOpaXe-
HHMEM JII0ObIX OPraHOB M BBI3BIBAEMBIE YCIIOBHO-ITATOr€HHBIMM ILITAM-
mamu E. coli. KuueyHas nanouka 6su1a otkpeita T. Diepuxom (1885).

3navenne E. coli. Kuiueynas najmouyka — HOpMajibHBIi IpeacTa-
BUTEJIb MUKPOGJIOPHl TOJCTOM KHUIIKH; BBIMOJHSIET pSAA IOJE3HBIX
¢byHKUMit, B TOM YHCJIe aHTATOHMCTA MATOr€HHBIX KHIUIEYHBIX Gak-
TepUil, FHUJOCTHBIX Oakrepuii, rpuboB pogsa Candida, npuHUMaeT
yyacTHe B cuHTese BMTamuHOoB rpynnsl B, E, K,, yactuyHo pac-
LWETUISeT KJaeTyarky. B tojsctoM kuuieyHuke oburtaloT E. coli, oTHo-
csmmecss K ceporpynnam 02, O7, 09 u ap.

E. coli mumpoko ucrnosb3yetcss B HAyYHBIX M IPAKTUYECKHMX LIEJISIX,
SIBJISISICh YHUBEPCAJIbHON FeHEeTHYeCKON MOZENbI0, OOBEKTOM, LIMPO-
KO TIpUMEHSIEMBbIM B T€HETHYECKOH WHXEHEPUUM U OMOTEXHOJIOrHM;
ee TakXe MCITONb3YIOT KaK CaHMTapHO-NOKa3aTeNbHbIi MHMKpoopra-
HM3M TSl BBISIBIEHUS (beKaJIbHOro 3arpsi3HEHUsl OOBEKTOB OKpyXa-
IOIUENA CpElbl.

Onnako E. coli MOXeT nMpUYMHUTD M Bped 4esloBeKy. YCJIOBHO-Ia-
TOreHHbIe IITAMMBI, OOMTAIOUINE B TOJICTOM KMILKE, NMpU ocaabie-
HUM UMMYHHOH CHCTEMBI OpraHM3Ma MOTYT BBI3BATh Pa3jiMYHBIE THOW-
HO-BOCHANUTE/IbHBIE 3a00IeBaHUS 3a TpejeiaMi MULIEBApUTEIbHO-
IO TpakTa: LHUCTUTHI, OTUTH, MECHUHTUTBl U JaX€e KOJIH-CEICHC. DTH
3aboeBaHusg HA3BIBAIOT MAPEHTEPANIBHBIMM SIIEPUXMO3AMH.

Cy1uecTByloT Takxe U Oe3ycnoBHO MaroreHHbie wrammbl E. coli —
IUapeereHHble, WK SHTEPONATOreHHbIe, kulleyHbie nanodyku (DIIKIT),
KOTOpbie, MOMajfasi B OPraHW3M W3BHE, BHI3BIBAIOT BCMBIWKH 3a00-
JIeBaHUM, UMEHYEMBIX SHTEPaJIbHBIMU (KMIIEYHBIMU, SMUAEMHYECKH-
mH) swepuxuosamu. [peacrasutenu Gonee yem 80 ceporpymn E. coli
SBISAIOTCS 3HTEponaToreHHeIMy (Hampumep, 055; Ol111; O15). Or
SMKIT yawe cTpagaioT rpygHble AETH, Y KOTOpbIX MMMYHHAasl cHc-
TeMa ewe He chopMUpOBanach, He BbIpabaTBIBAIOTCH COOCTBEHHBIE
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MMMYHOIIOOYJIMHBI, 3al{Lialo-
I[He OT IpaMOTpHLATENbHBIX
b6axkTepHii, a KUCJIOTHOCTb Xey-
IOYHOIO coKa Hu3Kasl. Y gerteit
pa3BuBaeTcsl KOJXU3HTEpPUT. Ho
OIIKIT Mmoryr mnopaxars M
B3pOCTBIX, MPUYEM S3ILUepUXHO3
MOXET MpOTeKaTh, HAaMpHUMep,
MO THIY XOJNepbl WIH AU3EHTe-
puu. Kpome toro, E. coli moxeT
OBITh NMPUYMHOM MUILEBOH TOK-
CUKOUH(EKIINH.

Takconomus. E. coli — ocHoB-
HOW  mpedcTaBUTENb poja
Escherichia, ceMeicTBa
Enterobacteriaceae, BXOIILLEro B
otaen Gracilicutes.

Puc.10.1. Bakrepun — Bo36GyaMTENH
KMILIEYHBIX MHGEKLMH.

Mopq)o.uomn M THHKTOPHAJb- 1 — swepuxum; 2 — wuremb; 3 —

¥ E li CUIBMOHE/UIbI; 4 — UePCHMHMM; 5 — BHG-

Hbie cBoficTBa. E. coli — MenKMe  youw: 6 — Gpyuennsi; 7 — nenrocnu-

rpaMOTpHULIATEJIBHBIE MAJIOYKH pul; 8 — kamMnunobakrepun; 9 — xioc-
ITUHOW 2—3 MKM, IIMPUHOM TpUAMH Gorymmama; 10 — aucTepun.

0,5—0,7 MKM ¢ 3aKpyriieHHbIMH

KOHLIAMM, B MasKax pacrojara-

iotcsl GecriopsigoyHo (puc. 10.1); He 00pasyloT criop, HEKOTOpHIE
IITAMMBI MMEIOT MUKpOKArICyJly; MepUTPUXH; KpOMe XIYTUKOB, HHOT-
Ia OOHapyXWBAIOTCS MWIH.

KyabTuBHpoBanne. Kuuieunas nanoyka — ¢akyabTaTUBHBIA aHa-
3po6; He TpeGoBaTe/ibHA K MUTATETBHBIM CPeAAaM, XOpPOLIO pacTeT Ha
MPOCTBIX MUTATEJbHBIX cpeaax npHu temmnepatrype 37 °C u pH cpens
7,2—7.,4, Boi3piBast augpdy3Hoe NMOMYyTHEHHME XWIKOH cpedbl M 006-
pasysi OObIMHBIE KOTOHWM Ha MIOTHBIX cpefaxX. JUIsi AMarHOCTHKM slie-
PUXMO30B ILIMPOKO MCMONB3YIOT AN depeHIMaTbHO-IHarHOCTUYECKHE
cpenbl DHAo, JleBuHa W ap.

DepmenTaTnBHas akTHBHOCTD. E. coli o6namaeT BbicoKoi depMeHTa-
TUBHOM aKTUBHOCTBIO. KuilleyHass nmajoyka — MpeJCTaBUTeSb CeMel-
crea Enterobacteriaceae, paciersioiuvii B TeyeHue 24 4 JakTo3y.

AuntnreHnas ctpykrypa. KuileuHas majouka obnajaer coMaruyec-
kuM (O), xrytukoBeiM (H) um moBepxHoctHhiM (K) aHTHUreHamu.
Kaxnpiii U3 aHTMreHOB HeomHopomeH: O-aHTUreH HAcYMUTHIBaET GO-
Jee 170 Bapuanros, K-anturen — 6Goiyee 100, H-auturen — 6onee
50. Crpoenue O-aHTHUreHa onpefelsieT MPUHAMIEXHOCTb K CEpOrpyrie.
LltamM, uMeomuit cBOii HaGop aHTUreHOB, CBOIO AHTHUIEHHYIO
dopmyity, HasbiBaeTca ceponorudeckuM BapuaHtoM E. coli. Hanpu-
mep, wraMm O55:K5:H21 orhocurcs k ceporpynme OS5S.

@axTopsl matorennoctH. E. coli oOpasyer 3HIOTOKCHH, OKa3biBa-
IOUIHil PHTEPOTPONHOE, HelpOTPONHOE, MUPOFeHHOE JeicTBHE
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(SIIKII). SIIKII npoayuupyer 3K30TOKCUH, KOTOpLIi, afcopbupysich
Ha 3MUTEJMHM TOHKOW KHIIKH, BBI3bIBAET IMIEPCEKPELUIO BOABI M
XJIOPHIOB B MPOCBET TOHKOH KHMILUKM M HapyliaeT o6parHoe Bcachl-
BaHHMe HaTpHsi, YTO MPHUBOAMT K YCWIEHHIO MEPUCTAIBTUKH, MOHOCY
U 00e3BOXMBaHMIO. Y HEKOTOPHIX AMAPEETeHHBIX SLIEPUXHil, KaK U
y Bo30ynuTeseil AM3EHTEpUH, OOHApyXeH HMHBa3MBHbI dakTop,
CItoco6CTBYIOILMIA [IPOHMKHOBEHUIO GakTepuii BHYTph KieTok. IlaTo-
reHHocTs BIIKIT Takxe MoOXeT MposiBIATBCA B HEDHPOTOKCHYECKOM
AOeACTBHH, BO3HUKHOBEHHH reMopparuii. K daxropaM naroreHHocTu
OTHOCSITCS TaKXe IMWIKM M 6elKH, CMocO6GCTBYIOLINE aAre3uu, U
MHMKpOKarcyna, MnpensrcTByiomas ¢aroumuTosy.

YcioBHO-NaTOreHHble ¥ JWAapeereHHble KUIUEYHBIE MAJOYKH OT-
JIH4AIOTCA aHTUTEHHOM CTPYKTYpoil U HabopoM ¢haKTOpoB MaToreH-
HOCTH.

Pesucrenrnocts. Cpenu Apyrux 3Htepobaxrepuit E. coli otyaercs
Goniee BBICOKOI pPE3MCTEHTHOCTBIO K HEHCTBUIO PA3MYHBbIX (PAKTO-
pOB OKpYyXalolUei Cpelbl.

ONMIEMHOIONs SHTEPAJIbHBIX SLIEPHXHO30B ([TAPEHTEPAIbHBIE DLLE-
pHXHO3bl — cM. pasfen 13.1.7). MCTOYHHKOM 3HTEpalbHBIX SLUEpHU-
XHO30B SBISIIOTCA OO/NBHBIE JIIOAM U XHBOTHbie. MeXxaHW3M Mepea-
4¥ MHQPEKUUN (eKaNTbHO-OPANbHbIH, OCHOBHBIE MYyTH Nepenayd —
NUILEBOH, KOHTaKTHO-ObITOBOI. 3abosieBaHue yalile HOCUT XapakTep
BCITbILIEK.

ITaTorenes. BxoaHsie Bopora uH(eKUun — moysocTh pra. E. coli,
nornagasi B TOHKYIO KMILIKY M o00jiazasi TpOMM3MOM K KJIEeTKaM ee
SMHUTENUS, aACcOpOHpPYeTCS HA HUX C MOMOLLBIO IMuei U OeJKoB Ha-
pyxHoit MeMOpaHbl. BakTepHH pasMHOXalOTCs1, MOTHOAIOT, 0CBOGOX-
Iasi 3HOOTOKCHH, KOTOPBIN YCHJIMBAeT NMEPUCTAJIBLTHKY KHIIEYHHKA,
BBI3BIBACT AMApEIO, MOBBILIEHNE TEMIEPATYPhl, MPU3HAKU OOLIEH MH-
Tokcukauun., KpoMe Toro, kuiuieyHast majoyxa BbIAEISIET 3K30TOK-
cHH, obycnopiuBalounii 6osee TAXKeAyl0 Auapelo, pBOTY M 3HAYM-
TeJibHOe HapylleHue BoaHo-cojieBoro ooMeHa. BITKII, obpasyloime
Ipyrie (akTopsl MaTOréHHOCTH, OKA3biBAIOT COOTBETCTBYIOLIEE JEii-
CTBME HA OpraHM3M, 4YTO M OmnpelessieT KIMHUYECKYI0 KapTHHY 6o-
JIE3HH.

Kmnimyeckas kapmuia. MHKyOALMOHHBIH NMEpUOA MPONOIXKAETCsS OT
2 1o 6 nHei. 3aGoJsieBaHHWe HAYMHAETCA OCTPO C MOBBILIEHUS TEMITE-
patypsl Teja, NoHoca, pBoThl. Pa3puBaercsi 00e3BOXMBaHHE, MOIYT
TOSABUTBCS KPOBb B MCIMPAXHEHHAX, MPU3HAKK TOpaXeHHs ITOYeK.
@®opMbl 3HTepaNbHBIX 3LUEPHXHO30B MOryT OBITh pasavyHbie — OT
GeccMMNTOMHOM 10 TOKCHKO-cenTH4eckoit. KonnaHTepuThl ABISIOT-
¢ ONHOH K3 MPUYMH paHHeil HEeTCKOH CMEPTHOCTH.

HIMMyBHTeT NOC/IE NEpeHeceHHOTo 3a60/1€BaHUsl HEMPOYHBIA U He-
MpPONOIXUTENbHBIM.

MukpoOnonoruyeckas JuarsocTuka. OcHOBHOJ Marepuan ISl uc-
CNe]OBaHHs — HCIMpaxXHEeHUs. JIMarHocTuka OCYILECTBIAETCS ¢ Mo-
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MOLLUBIO OaKTEpHOJOrHYECKOro METOAAa, NMPH KOTOPOM He TOJBKO
OTpENESIOT pod U BHI BbLAEJNEHHON YMCTOM KYIBTYpBI, HO M ycTa-
HABJIMBAIOT MPUHAMIEXHOCTh €€ K CepOrpyrnre; BHYTPUBUIOBAS WIEH-
THdHUKALMA 3aKII04aeTCss B ONpeleieHUH cepoBapa; 06s13aTelIbHO
orpeac/ieHHe aHTHOMOTHKOrpaMMBbl.

Jlevenme. JIna neyeHusi 3a6oneBaHMil, BbisbiBaeMbIX E. coli, ucronn-
3YI0OT AaHTUOHMOTHKH.

IIpodmnakmka. [IposegeHme caHHUTAPHO-THTMEHNYECKUX MEPOTIPH-
SATUM.

10.1.2. Bo36ydumenu duseHmepuu

BakTepuanbHass AM3CHTEpHs, WIH LIKre/uie3, — WHEPEKIHOHHOe 3a-
b6onesaHune, Bbi3biBaeMoe GaktepusiMu pozaa Shigella, mpoTtekaroiee
C MpPenMYLLIECTBEHHBIM NOpaXeHueM ToJIcToil KulIKK. HaizpaHue poma
cBsizdaHo ¢ umeHeM K.HIuru, oTKpbiBILEro OJHOrO M3 BO3GyauTeNeH
ION3EHTEPHH.

TakcoHomnsa ¥ Kiaaccupukamma. Bo3Gyautenn NnM3eHTEPHH OTHOCAT-
cs x otaeny Gracilicutes, cemeiictsy Enterobacteriaceae, poay Shigella.
CoBpeMeHHas MexIyHapoiHas kKiaccudukalius NpuBeleHa B
Tabm.10.1.

Mopdonorus ¥ THHKTOpHANbHBIE cBoitcTBa. Lllurenst — rpamor-
pHLIATENIbHBIE NMANOYKH C 3aKPYDIEHHBIMH KOHUAMH, IJIMHOH 2—3
MKM, TojituHOi 0,5—7 Mkm (cM. puc.10.1); He obpa3yloT crop, He
MMEIOT XTYTHKOB, HENOABIXHBI. ¥ MHOIMX 1LUTAMMOB OGHapyXmHBa-
10T BOPCHHKH 00l1ero Tuna u noyossie nuian. Hekortopsie mmresisi
0o6nafaloT MHUKPOKAICYJIOM.

KyasTusapoBanue. JIp3eHTepuiiHbIe NaIOYK¥ — aKyabTaTUBHbIE
aHaspo6bl. OHM HeTpeGoBaTeNbHBI K MHUTATENIbHBIM CPEAaM, XOPOLIO
pactyr npu TeMreparype 37 °C u pH cpenst 7,2—7,4. Ha nioTHbix
cpelax o6pa3yloT MeJIKME Mpo3payHble KOJOHUH, B XUIKHX cpeiax —
nuddysHoe noMyTHeHue. B kauecrse cpenpl oOOTallEHUs! IAS KYJIbTH-
BHUPOBaHMSA LUMIEJUT Yallile BCEro MUCMOJB3YIOT CEJIEHUTOBBIHA OYIbOH.

MepmenTaTuBHAA aKTHBHOCTb. LIlurennnl obnagaloT MeHbIlel dep-
MEHTATHBHON aKTMBHOCTBbIO, 4eM JApPYrue sHTepobakTepuu. YrieBo-
IObl OHM COPAXHBAIOT ¢ O6pa3zoBaHMEM KHCIOTHL. BaXHBIM NpH3Ha-

Ta6anua 10.1. MexnynapoaHas KiacCHPHKAUMA UIMIeJLT

I'pynna Hassanue Buma BapuaHuThbl
A Shigella dysenteriae 1—12 (ceponormyeckue)
b Shigella flexneri 1—6 (ceponornyeckue)
C Shigella boydii 1—18 (ceponoruyeckue)
D Shigella sonnei 1—7 (buoxummueckne)
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KOM, mo3BojsiioliuM AnddepeHUHNPOBATh LINTEJJIbI, SBISETCS HX
OTHOLUEHHE K MaHHWTY: S. dysenteriae He ¢epMEHTHPYIOT MAHHUT,
npeactasuteaun rpynn B, C, D maHHuTmO3nTHBHEL. Hanbonee 6mo-
XHMHYECKN aKTHBHBI S. sonnei, KOTOpble MELIEHHO (B TeueHHe 2 cyT)
MOTyT cOpaxuBaTh JlakTo3y. Ha ocHOBaHUM OTHOLIIEHHS S. sonnei K
pPaMHO3€, KCHIO3€ M MAaJbTO3€ pa3lnyaloT 7 GHOXMMHYECKHX Bapu-
aHTOB ee.

AnTurennas crpykrypa. [Ilurennst umeror O-aHTHUIEH, €ro HEOQHO-
POMHOCTb TO3BOJISIET BBIAENSATH BHYTPH IpYINI CEpOBapbl M MOACEPO-
Bapbl; Y HEKOTOpBIX TpeacTaBuTeNeil pona o6HapyXuBaT K-aHTureH.

PakTophl NATOreHHOCTH. Bce AM3eHTepuilHbIE NMAIOYKK 06pasyioT
3HIOTOKCHH, OKa3bIBaIOILUHA 3HTEPOTPONHOE, HEHPOTPONHOE, MUpO-
reHHoe peiictue. Kpome Ttoro, S. dysenteriae (ceposap I) — wumu-
rejuibl I'puropbeBa—IlInru — BBbIAENSIOT SK30TOKCHH, OKa3bIBAOLLIMIA
SHTEPOTOKCHUYECKOE, HEHPOTOKCHYECKOE, LIUTOTOKCHYECKOE H Hedpo-
TOKCHYECKOE AEHCTBHE Ha OpraHM3M, YTO COOTBETCTBEHHO Hapylla-
€T BOJHO-coyeBoii o6MeH u aestenibHocTh ITHC, npuBoauT Kk rmbe-
JIM 3MUTENHATBHBIX KJIETOK TOJNCTOM KHINKM, ITOPAXEHUIO MTOYEYHBIX
KaHanbleB. C obpa3oBaHMEeM 3K30TOKCHHA CBSI3aHO Golee Tsokenoe
TeYEHHUE QU3CHTEPHUH, BbI3BAHHOH NAHHBIM BO30OYINTENEM. DK30TOK-
CHH MOTYT BbIIENATb M Apyrue Buabl wiuret. O6HapyxeH dakrop
npoHutaeMoct RF, B pesynbTare neHCTBUsSI KOTOPOro MNMOpaxaroTcs
KpoBeHOCHbIe cocyabl. K ¢akTropaM NaTOreHHOCTH OTHOCSITCSI TAKXe
MHBA3UBHbIH GEJIOK, CITOCODCTBYIOIUMH MX NPOHMKHOBEHHIO BHYTpPb
SMUTENNANIBHBIX KIIETOK, a TAKXE MNMWIN U OENKH HapyXHOH MeMO-
paHbl, OTBETCTBEHHBbIE 3a afre3uio, ¥ MHKpPOKAIcyna.

PesncrentHocts. [Iuresuibl 061a1al0T HEBBICOKOH YCTOMYMBOCTBIO
K IEHCTBUIO pa3nTMyHbiX (pakTopoB. bonbilieil pe3sucTeHTHOCTbIO 00-
Jagaiot S. sonnei, KOTOpbie B BOIONPOBOAHOI BOIE COXPAHSIOTCH A0
2!/, Mec, B Bole OTKpPBITBIX BOZOEMOB BbIXHBaioT 10 1'/, mec. S. sonnei
MOTYT He TOJIbKO JOCTATOYHO [JOJI'0 COXPaHATHCH, HO M Pa3sMHOXAThb-
csl B NPOAYKTaX, OCOGEHHO MOJIOYHBbIX.

Omunemuonornna. [y3eHTepruss — aHTPONOHO3HAs MHQEKIHs: Hc-
TOYHHKOM SIBJISIIOTCSI GOMbHbBIE JIIOAM M HOCHTENH. MexaHH3M mnepe-
mayy wHpexumii — ¢ekaabHo-opaabHbIi. Iyt nepegaymM Moryt ObITH
pasnIMnyHbie — TIpH AM3eHTepuM 30HHE mnpeobiafaeT MUILEBOH NYTh,
npu ausentepun OrekcHepa — BOAHBIM, Aus Au3eHTepuu ['puro-
preBa—IIuru xapakTepeH KOHTaKTHO-ObITOBOI MYTb.

Jlu3eHTepus BcTpeyaeTcsi BO MHOTHMX CTpaHax Mupa. B nocienHue
roapl HabnonaeTcs pe3Kuil NMorbeM 3a0oJieBaeMOCTH 3TOH HMHeKLIHe.
BoneloT nogn Bcex Bo3pacToB, HO HaubGojiee NOLBEPXEHbl TU3EHTE-
puu geti ot 1 roga no 3 ner. KonmyectBo GoNbHBIX YBEJUYMBAETCS
B Ml — ceHTA6pe. PasnuyHble BHABI WIMIe/UT 1O OTAENbHBIM pe-
TMOHAaM pacnpocTpaHeHbl HepaBHOMEpPHO.

IlaTorenes. llluresuibl yepes poT MONAamalOT B XeAyIOYHO-KHLLIEY -
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HBIA TPAaKT M JOCTHTaloT TOJICTOM KHIUKK. O6nagas TPonm3MoM K ee
SMUTEJINIO, C NMOMOLLBIO Nuieil M 6eJIKOB HapyXHOIl MeMOpaHbI BO3-
OyauTeNnu NpUKperUIsiorest K KieTkaMm. brarogapst unHBasuBHoMy dak-
TOPY OHY MPOHHUKAIOT BHYTPb KJIETOK, Pa3MHOXAlOTCS TaM, B pe-
3yJIbTaTe 4ero KieTku norudalor. B cTeHke KuieuHmka obpasyloTcs
U3bSI3BJIEHHs], HA MeCTe KOTODBIX 3aTeM (OpMHpPYIOTCS pyOLbl. DH-
IOTOKCHH, OcBOOOXIAIOLIMIACS NpH pa3pylueHHWH OGaKTepHii, BbI3bI-
BaeT OOUIYI0 MHTOKCHKALMIO, YCHJIEHHE TepPUCTAIbTUKHM KHILeYHH-
Ka, noHoc. Kposb 13 06pa3zoBaBIUMXCS SI3BOYEK IOMANAET B UCPAX-
HeHUs. B pesynbrate neiicTBHsA 3K30TOKCHHA HabiiogaeTcst 6ojee Bbl-
paxeHHoe HapyllleHie BOJAHO-coJieBoro ooMeHa, aesteiapHocT [THC,
nopaxeHue MoYyex.

Kinnyeckan kapruna. MHkyGaUmoHHBIH nepuon IIUTCS oT 1 10
5 nHeil. 3aboneBaHue HAYMHAETCS OCTPO C MOBBILIEHUS TeMIlepaTy-
pbl Tena go 38—39 °C, nosiBasitotcs 60Jib B XUBOTE, NoHOC. B cryie
o0OHapyX#BaloT NnpuMech KpoBH, ciu3b. HauGosee Tsixeno mporeka-
et nu3eHTepus ['puroppesa—luru.

Mmmynuter. Tocne nepeHeceHHoro 3aGoieBaHUs MMMYHHTET He
TOJIBKO BHAO-, HO M BapuaHTocneundndeH. OH HenpoIOIXKUTENEH
M HenpoueH. Hepeako 3aboneBaHue MNepexodUT B XPOHHYECKYIO
dopmy.

MuxkpoOuonornyeckas AHArHOCTHKA. B xayecTBe HcClieyeMoOro Ma-
Tepuajia GepyT ucnpaxHeHusi 6onbHoro. OCHOBOH AMArHOCTHKH SIB-
Jisiercsl 6aKTepHOJIOTMYECKUH MeTOM, MO3BOJAIILMHK MAeHTHDULHPO-
BaTb BO3OYAHTENIs, ONPeAEIUTh €r0 YYBCTBHUTEJIbHOCTh K aHTHOMOTH-
KaM, NMPOBECTH BHYTPHUBHIOBYIO MAeHTH(dHKauuio (onpeneaurb Guo-
XHMHYECKHI BapHAHT, cepoBap WM KojuluHoreHosap). Ilpu 3aTax-
HOM TeYeHUH AM3eHTEPHH MOXHO HMCIOJIb30BaTh KaK BCIIOMOTaTelb-
HBIIl cepoJioTHYeCKHH MeToH, 3aKJII0YalollKiicss B nocTaHoBke PA,
PHI'A (o HapacTaHHIO THTpa aHTHTeN NPH NOBTOPHOR MOCTaHOB-
K€ peakLMH MOXHO MOATBEPAUTb AMATHO3).

Jleyenue. BosbHEBIX TsxenbIMi opMaMu au3eHTepuu [pHropbe-
pa—IIuru u PnekcHepa Jieyar aHTHOMOTHKAMHM LIMPOKOIO CIEKTpa
neiicTBUsL ¢ 00sI3aTe/IbHBIM y4eTOM AHTHOMOTHKOrpaMMbl, TaKk XKak
Cpeay IIUreJUl HepelKO BCTPEYaloTCS He TOJbKO aHTHOMOTHKOYCTO#M-
YuBble, HO ¥ aHTHOMoOTUKO3aBucumble ¢opmbl. TIpn nerkux dopmax
IOU3EHTEPUN AHTUOHMOTUKH HeE MCIOJb3YIOT, MOCKOJBKY HX TpHMe-
HeHWe NPHUBOAMT K AUCOAKTEpMO3y, YTO YTSIKEJSET NaTOJOTHYECKMIA
npoliecc, ¥ HapylLieHUI0 BOCCTAHOBHUTENbHBIX MPOLIECCOB B CIM3HUC-
TOW 000JIOYKE TOJICTOW KHIIKH.

IlpopunakTuka. EqvHCTBEHHBIM Npenapar, KOTOPbI MOXET ObITh
UCronb30BaH B oyarax MHoekuUun ¢ NMpodUIaKTHIECKON LIENbIO, —
OU3eHTepUHbINH GakTepuodar. OCHOBHYIO posib MIpaeT Hecneuudu-
yeckasi NMpo¢HIaKTHKA.
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10.1.3. Bo36ydumenu 6prowHo20 mugha u napamuchoe

bprowHoit T u napatudst A 1 B — uHpekunoHHbe Gose3HH,
BbI3bIBaeMble COOTBETCTBEHHO Salmonella typhi, Salmonella paratyphi,
Salmonella schottmuelleri, conpoBoXxnaroIKecs: CXOIHBIMH NaTOreHe-
THYECKUMH M KIMHUYECKHMHU TNPOSIBICHUSIMH, XapaKTepH3yIolpecs
nopaxeHueM JuUMdaTHyecKoil cCHCTeMbl KHMINEYHHMKA, BHIPAXEHHOM
MHTOKCHKauueil. Ha3saHue pona Salmonella cBszaHo ¢ mMeHeM
. CanbMoHa.

Takconomus. Bo3bynutenn GpioirHoro Tuda u napatindos A u B
otHocsitcs K otaeny Gracilicutes, cemeiictBy Enterobacteriaceae, pony
Salmonella, Bkniovatomemy 6osee 2000 Bumos.

Mopdonorns H THHKTOpHAJbHbIE CBOMCTBA. CabMOHEIBI — MeJ-
Kue, JUIMHOW 2—3 MkM, mmpuHoit 0,5—0,7 MKM, rpaMorpuLaresb-
HblE MaJIOYKH C 3aKpYMIEHHbIMM KOHLIAMH (cM. puc.10.1). B Maskax
pacnonaraiorcs GecriopsimoyHo. He obpasyioT criop, WMeOT MUKPO-
Karncyay, NepuTPHUXH.

KyabTusupoBanue. CanbMOHe/UIbI — (haKyJbTATUBHBIE aHA3POOBI.
OHM HeNMpUXOTAMBBI M pacTyr Ge3 BCSAKMX OCOOEHHOCTEH Ha mnpo-
CTBIX NUTATEbHBIX cpenax npu teMneparype 37 °C u pH cpenpt 7,2—
7,4. DNEeKTUBHOI cpefoil sSRIsETCs, HallpUMep, XeuHbIin O6yaboH. [Tpu
IUarHocTKe OploliHoro Tuda, Kak ¥ JAPYriX KHILEYHBIX WHpEKLMH,
UCNOJb3YIOT AKdepeHInaNbHO-THArHOCTHYECKHE cpeabl: DHIO, Jle-
BHHA, BHUCMYT-CYIbGUTHBIA arap u Ip.

®epMeRTATHBHASA AKTHBHOCTb. BHOXMMITYeCKass aKTHBHOCTb CAJIbMO-
HeJUl NOCTATOYHO BbICOKA, HO OHH 00NamaloT MEeHbIUMM HaGopoM
c¢epmenToB, yem E. coli, B yacTHOocTH He cOpaxXHBalOT JaKTO3y.
S. typhi MeHee akTHBHA, YyeM BO3OyIUTeNIH MapaTidoB: OHa GepMeH-
TUpYET psil yrjieBofoB 6e3 oOpa3oBaHMS rasa.

AnTtHrennble cpoiicTsa. CaibMoOHeJUlbl MMeloT O- M H-aHTHreHsi,
cocrositpe u3 psiga dpakuuii, win peuentopos. Kaxuplid BUx mMe-
eT onpenaeleHHbId Habop dpakumnit. ©. Kaypman u I1.Yaiir npegno-
XIIM CXeMY KiacCM(HUKALUKY CATbMOHEIUT 10 aHTUFEHHOH CTPYKTY-
pe, B OCHOBY KOTOpO# NoJioxeHOo cTpoeHue O-aHTureHa. Bece Buabl
CATbMOHEJUI, UMeloIIMe OOIMI, TaKk Ha3biBaeMbI TpyIMIOBOH, pe-
uentop O-aHTHreHa, oObenuHEHDbI B OAHY rpynmny. Takux rpynn Ha-
CYMTHIBAETCS B HacTosiliee BpeMsi 65. B cxeme Takxe yKasaHo CTpo-
eHre H-aHtureHa. Hekortopbie BHOBI CaJbMOHEJI, B TOM 4Hcie S.
typhi, UMEIOT NOBEPXHOCTHbIN Vi-aHTHIEH — aHTHUrEH BUPYJIEHTHO-
CTU, C KOTOpPBIM CBSI3aHAa ycTOMYMBOCTb OakTepuil K (paroLMTosy.

®akToppl nmaTorennocTH. CanbMOHeNIbI 06Pa3yloT 3HIOTOKCHUH,
OKa3bIBAIOLIHH IHTEPOTPONHOE, HEHPOTPOITHOE W MUPOreHHOE Heii-
crue. benky HapyxHOi MeMGpaHbl O6GYCIOBIMBAIOT afr€3MBHBIE CBOW-
CTBa, YCTOMYMBOCTb K (parolMTO3y CBsI3aHa C MHUKpPOKAMNCYJIOM.

Pe3suctenTHocTh. CabMOHE/UIBI NOBOJBHO YCTOMYMBBI K HM3KOM
TeMIepaType — B XOJONHOW YMUCTOI BOAE MOTYT COXPAHSIThCA IO
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MOJIYTOpa JIET; OYEHb YYBCTBUTENbHBI K NE€3NHODHULMPYIOLIMM Cpe-
CTBaM, BbICOKON Temmeparype, Y®-nyyam. B muiuesbix Mpoaykrax
(MficE, MOJIOKE M Ap.) CANbMOHENIBI MOTYT HE TOJBKO HOJIO CO-
XpaHATBECS, HO M Pa3MHOXAThCA.

Dmunemuonorus. UcrouHukom GplouiHoro tuda u napatudos siB-
JSIOTCSL GonbHBIE JiloaM M HocuTenu. MexaHusMm nepenayu MHQek-
UMM — cdexanbHo-opaibHbli. [IpeobnanaeT BoaHBII MYTh Nepenayu,
pEXe BCTPEYAIOTCsl MUILEBOH M KOHTAKTHO-GBITOBOI MyTH. BpioluHoii
™Mb ¥ naparnds — 3abosieBaHUsl, KOTOpbIE PErMCTPUPYIOTCS B
pasHbIX ctpaHax mupa. Yawe Gonelor monu B Bo3spacre ot 15 mo 30 ner.
Haubosnee spicokass 3a60JieBaeMOCTb OTMEYAETCS JIETOM M OCEHBIO.

IlaTorenes. BoaGyaurenu nomagalor B OpraHM3M 4Yepe3 poT, JAOc-
TUTalOT TOHKOW KMUWIKH, B JIMM@aTHYecKux oOpa3oBaHMsIX KOTODOi
pa3sMHOXalOTCsI, a 3aTEM [OMAafaloT B KpoBb. TOKOM KpOBHM OHM pa3-
HOCATCsI 10 BceEMY OpraHuU3My, BHEADASICh B [TapeHXMMATO3HLIE Opra-
Hbl (Cene3eHKy, MeyeHb, NMOYKH, KOCTHbIM Mo3r). Ilpu rubenn Gax-
TepuUil ocBobOXaaeTcsl 3HIOTOKCHH, BBI3BIBAIOILINI MHTOKCHKalMIO. U3
KEJTYHOTrO My3bIpsi, TI€ CAIbMOHEIIBI MOTYT JUTHTENIBHO, daXe B Te-
4YeHHME BCEH XXM3HU COXPAHSTHLCS, OHH BHOBD IMOMANAIOT B TE€ X€ JIUM-
daTuyeckre o6pazoBaHMsI TOHKOH KHMILKH. B pesynbrare MOBTOpHOro
MOCTYIUIEHHUs CAJIbMOHEIT MOXET pa3BUThCsSI CBOeOGpa3Hasi ajuiepru-
yeckasl peakLiMsi, MpOSIBJSIIONIAsICSl B BHAE BOCIAJIEHUS, a 3aTeM He-
Kpo3a nuMdaTnyeckux obpaszoBaHMii. BeiBonmsiTcsi caibMOHeEIbl U3
OpraHM3Ma ¢ MOYON M HCIPaKHEHHUSIMH.

Knunpyeckasn kapruna. KiuHuyecku GplouiHoit THd M nmapatudsl
He omMuMMbl. HKYGallMOHHBII Nepron npoposkaeTca 12—14 nHeii.
3aGonepaHHe OOBIYHO HAaYMHAETCSI OCTPO C ITOBBILIEHHS] TeMIepaTy-
pbl Tela, NMpOsiBIeHUs] cNaboCTH, YTOMIIAIEMOCTH, HapylaloTCs COH,
annetut. JIns GploltHoro Tuda XapakTepHbl MOMpayeHHE CO3HAHHS
(ot rpey. typhus — nabIM, TyMmaH), Opel, TaJUTIOLMHAUUK, HaTHYHE
coinmi. OyeHb TSKENbIMH OCIOXHEHHSMHU 3a00J1eBaHUs SBJSIOTCA Ie-
PUTOHMT, KMILEYHOE KPOBOTEYEHHUE B peE3yjbTaTe HeKpo3a Jimmda-
THYECKUX 00pa3oBaHUM TOHKOH KMILIKH.

Mmmynuter. [Tocne nepeHeceHHoro 3abosieBaHUS BbIpabaThiBaeTCs
MPOYHBIA U MPOJOJKUTENBHLIA UMMYHUTET.

Muxkpo6nonornyeckas JHarsocrnka. B xauectse matepuana s wc-
cJIeIOBAHUSI MCIOJIb3YIOT KpOBb, MOUY, HCIpaxHeHHs.. OCHOBHBIM
METOJIOM JWAarHOCTUKHU SIBJIsieTcsl GAKTEpHONIOIMYECKHIt, 3aBeplalo-
WUKicss BHYTPUBUAOBON MIEHTHU(UKALMEH BBIIEICHHON YHUCTOM Kyib-
TYpbl BO36yauTeNnss — ofpeneneHueM darosapa. [IpuMeHSIIOT Takxe
cepojioryyeckuii METol — peakyMio arrmotruHauud Bupana, PHTA.

Jleyenue. Ha3HayaroT aHTU6HOTHKHU. TIpUMEHSIOT TaKXe UMMYHO-
aHTHOMOTHKOTEpanuio (cM. rasy 7).

IIpodpunaktka. [Ins nNpoduaakTHKU MPOBOIAAT CAHUTAPHO-TUTHE-
HHUYECKHE MEPOIPHUATHUS, 4 TaKXKe KWCHONb3YIOT BAKLIMHALIMIO B paii-
OHax c He6narononyyHoil snmuaemMuyeckoi obcraHoBkoit. IlpuMeHs-
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10T OpIOLHOTH(O3HYIO XUMHYECKYI0O ¥ OplolIHOTH(DO3HYIO crupTo-
ByIO BaKUMHBI, MocjenHsst oboraueHa Vi-aHtureHoM. [lns skcTpeH-
Ho#M MpodWIAKTHKH B oyarax MHQEKLUUH WCMOJb3YIOT GpIOLIHOTH-
(o3Hblil GakTeprodar (B Buae TaGIETOK ¢ KMCIOTOYCTOHYMBOH 000-
JIOUKOI U B XHIKOM BHIE).

10.1.4. Bo36bydumenu canbmMoHene3oe

CanbMoOHeJule3 — ocTpasi KHLieyHasi MHGMEeKIUs, XapaKTepu3yloLas-
Csl MPEUMYLIECTBEHHBIM MOpPaXEHHEM XEeNyJI04YHO-KUILEYHOTO TpaK-
Ta, BO3DYAMUTEJSIMM KOTOPOM SIBJSIIOTCS MHOTOYMCIIEHHble OaKTepuu
u3 poaa Salmonella (kpome S. typhi, S. paratyphi A, S. schottmuelleri).

Pon Salmonella conepxut 6onee 2000 Bunos, Gosblas 4acTb Ko-
TOPBIX MOXET CTaTb IpUYHHOI canibMoHelule30B. Tosbko B Mockse
n Mockosckoii obaactét oT GonbHbIX BbiaenswoT okofo 100 Bugos
canbMoHen. Yaure npyrux ob6Hapyxusailorcss Salmonella typhimurium,
S. enteritidis, S. heidelberg, S. newport.

TakcoHOMHYECKOE TONI0KEHHe H CBOHCTBA CAJIbMOHEJUT OIMUCAHBI
Bbilie (cM. pasgen 10.1.3).

Omupemuonorna. OCHOBHOI MCTOYHHK 3a60/eBaHUSI — XHBOTHBIE,
MpeNMYLLECTBEHHO JOMaliHKe (KPYMHBIH M MeJIKMi poratblif CKOT,
CBMHbBM WU [p.) U MNTHUBI (Kypbl, YTKH, TycH M ap.). Hocurensamu
CaJIbMOHEJT MOTYT ObITb M IpYyrue IMpeAcTaBUTeNH (ayHbI: MbILLH,
royiyOu, uYepernaxu, YCTpHLbI, TapakKaHbl M Ap. Pexe HCTOYHHMKaAMH
3abosieBaHUs ABJISIOTCS JIOAH — OONbHBIE M HocUTeaM. MexaHuam
3apaxeHHuss — ¢eKanbHo-opaibHblii. OCHOBHOI MyTb Mepeaayn MH-
dexunn — nuuieBoil. PakropaMy Mepefayd MOTYT ObITH HE TOJNBKO
MSICO XHMBOTHBIX M NMTHL, MHO)HUIHPOBAHHOE MPH XH3HHU XHBOTHOIO
Jmbo npu ero obpabotke, Ho U sitia. Haubosee BOCIPHHUMYMBBI K
3ab0/ieBaHHIO JIIONK CO CHHXEHHbIM HUMMYHHBIM CTaTyCOM (B TOM
yucie TpyaHble OeTH) U OoJibHble, MOJydalolde aHTUOMOTHKHU. 3a-
0osieBaHNie LIKPOKO pACIpOCTpaHEHO Ha BCeX KOHTHMHeHTax. [ToxbeM
3aboneBaeMOCTH HabJIOmaeTcst JIETOM.

Ilatorenes. CalbMOHe Bl IIPOHUKAIOT B OPraHU3M 4Yepe3 poT, JA0-
CTHTalOT TOHKOIO KHMIUEYHMKA, TAe U pas3BepTbIBAETCS IMATONOTHYec-
KHii npouecc. bakrepun Onaronapst dakropaM aaresuy MpHUKPEUISIOTCs
K CJIIM3UCTOI 000JIouKe, MPOHUKAIOT B ee NIyOOKHe CIOM, IIe 3axBa-
ThIBalOTC MakpodaraMd. CajibMOHEJUIbI pa3MHOXAlOTCA M MOrudaior
¢ ocBOOOXIeHNeM SHIOTOKCHHA, KOTOPBIA, MOMMMO oOLIed MHTOK-
CHKAllMH, BbI3biBAeT AHAPEl0 W HapylleHWe BOIHO-COJNIEBOTO OOMEHa.
Haxozsiuiasicss B HOpMJIbHOM COCTOSIHHM MMKpodiopa KHILEYHHKA B
3HaYUTENIbHOW Mepe MpensTCTBYeT HAKOIUIEHHIO CabMOHE/T. B Heko-
TOPBIX Clyyasx (NP CHHXEHWM WMMYHHOTO CTATyca M BBICOKOM BH-
PYJIEHTHOCTH BO30OyIMTENsI) BO3MOXHO pa3BUTHE GaKTepHeMHH M MO-
paxeHHe KOcTed, CYCTaBOB, MO3TOBbIX 000JIOYEK M APYTMX OpPraHos.
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Knuauka. HKyGallMOHHBIA TEepUon paBeH B cpenHeM 12—24 y.
3aboneBaHUE XapaKTEPU3YETCs TOBBILLIEHHMEM TEMIIEPaTyphl, TOLIHO-
TOii, pBOTOI, mOoHocoM, Gonbio B XuBoTe. Kak mpasmio, mpomoi-
XUTEJIbHOCTb GoJjie3HU cocTasiisieT 7 nHeit. Ho B HekoTopbix ciiydasix
HabyloJaeTcss MOJNHUMEHOCHasi TokcHueckass ¢opMa, NMpUBOAAILAS K
cMepTU BosbHOrO.

HAMMyHMTET nociie nepeHeceHHOro 3abojieBaHUsI COXpaHsIeTCs] Me-
Hee rofa.

MiuxkpoSuonornyeckas arHocTdka. B xavecTBe ocHoBHoro Mare-
puana JUisi McCiefoBaHUs MCNOJb3YIOT PBOTHBIE MACChI, UCIIpaXKHe-
HMUsI, NPOMBIBHbIE BoAbI Xeayaka. [IpuMeHsioT 6aKTepUonIorHyecKHit
n ceponornyeckuit (PA, PIITA) MeTtombl IMarHOCTHMKH.

Jleyenne cajibMOHE/UIE3a 3aKIIIOYAETCSl B MPOMBIBAHUH XKEJyIKa,
nueTe, BBEIEHUM XHUIKOCTEH i1 HOpMAalu3allMM BOJHO-COJIEBOFO
obMeHa. AHTUOHOTHKU TIpU ¢opMax cpefHe TIKECTH M JIEFKUX He
Ha3HayaloT, TaK KaK UX NpUMEHEHUEe TPUBOIUT K AUcBGAKTEpHO3Yy U
B pe3ysbrate Oojiee MIUTENLHOMY TeYEHMIO OONE3HM; KpPOME TOrO,
OYEHb BEJMKO YMCIIO AaHTUOMOTHKOPE3UCTEHTHBIX CAJIbMOHEILI.

IpopunakTuka HecneuuduUyeckas — CaHUTAPHO-TUTMEHHYECKUE
MEPONPUSATHS, 3aKJIIOYalOLMeECs], B YaCTHOCTH, B NpaBMJIbHON Ky-
JIUHapHoil o6paboTke Msica U UL,

10.1.5. Bo36ydumenb Kuwe4HO20 UEPCUHUO3a

Kuureunsiit MepcuHHo3 — HMHPeKUHOHHass 6oJie3Hb, BbI3biBaeMast
Yersinia enterocolitica, xapakTepu3yiouiasicsi MOpaXeHUEM MHUILEeBapU-
TEJBHOrO TPaKkTa, TEHAECHIMeNH K reHepaM3alliM ¢ BOBJICYECHMEM B Ma-
TOJOTMYECKHH MpOLIECC pa3TUYHBIX OpraHoB U cucteM. Bo3byaurtens
nepcurnosa 6eut onucaH . HlneitdcereitHom u M. Konemanom (1939).

Takconomusa. Yersinia enterocolitica otHocuTest K otaeny Gracilicutes,
cemeiicTsy Enterobacteriaceae, pony Yersinia.

Mopdonors ¥ THHKTOpHAJIbHBIE cBOHCTBa. Bo3bynuTenb MepcuHM-
03a nonuMopdeH: MOXeT UMETb NGO dopMy MANOYKH C 3aKpyIIeH-
HbIMM KoHlUamH (mmuHOM 0,8—1,2 MkM, mupuHoit 0,5—0,8 MxM),
1160 oBOMAHYIO (hopMy ¢ GUnoJsIpHbIM OKpaiMpaHueM (cM. puc.10.1).
Cnop He oGpasyer, uHorga uMmeeT Kamncyny. Ileputpux, HO noasu-
XeH Juub npu TeMmneparype 18—20 °C, npu 37 °C nmoaBUXHOCTb
yrpaunBaeT. Hekoropsie mwitaMMbl UMEIOT NUIK. ['paMoTpULIaTeNeH.

KyastuBupoBanue. Y. enterocolitica — aKyabTaTUBHBIN aHa3POO.
OntuManeHbiM pH cpenbt mg ero pocra ssnserca 7,2—7,4. Hanbo-
Jiee GnaronpusTHas TeMmneparypa 22—25 °C, yTo sBisieTcsi ocobeH-
HOCTbIO 3TOr0 MUKpoopraHusma. OH HENpUXOTIUB M pacTeT Ha Ipo-
CTBIX MUTATENBHBIX CPEHaXx.

MepMeHTATHBHAA AKTHBHOCTH. BHOXMMHNyecKass aKTMBHOCTb BO3Gy-
IOUTENs] NEPCUHMO3a HOCTaTOYHO BbicOKa. B 3aBMCHMOCTH OT oTHOLUe-
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HUA K HEKOTOPbIM YIJIEBOJAM pPAa3NYAIOT 5 GUOXMMHYECKHX BapH-
aHTOB.

AnTurenHas crpykrypa. Bakrepum umeior O- u H-aHTHreHsl, y
HeKOoTOphIX WTaMMoB OOHapyxeH K-aHTuren. ITo O-aHTHreHy pas-
Jnyator 6onee 30 cepoBapos; oT GONBHBIX Yalle BCero BbigessioT O3
1 O9 ceposapsl.

DaxTopsl narorenHocTH. Y. enterocolitica MMeeT 3HIOTOKCHH, OKa-
3bIBAIOUIMI SHTEPOTOKCHYECKOE NEUCTBHE; HEKOTOphIE HITAMMBI — BE-
LIECTBO, COOTBETCTBYIOLIEE 3K3O0TOKCHHY, O0Nagalolliee SHTEPOTOK-
CHYECKUM M LIMTOTOKCHYECKUM JAeHCTBHEM. Y HepcHHH oGHapyXeH
TAKXE MHBa3MBHbLINH OesIoK. ANre3mBHasi aKTUBHOCTbh MEPCUHUI CBSI-
3aHa ¢ MUISMHU U GenKaMu HapyXHoit Membpanbl. Kamncyna mpensr-
CTBYET (haroiuro3sy.

PesucrenTocts. Bozbynurens MepcHHMO03a YYBCTBUTENEH K BBICO-
KUM TeMIepaTypaM, COJHEYHBIM JIyyaM, A€3MH(UUHPYIOIIKM cpell-
CTBaM, HO OYEHb YCTOMYUB K AEHCTBHIO HHU3KHX TEMIIEPATYp: XOpO-
o nepeHocHT Temmnepatypy — 15—20 °C, npu 4 °C MoXeT pa3MHoO-
XaThbCsl.

BocnpraMuMBOCTSL XUBOTHBIX. Bo30ynuTens MepcHHMO3a maToreHeH
IJIsl MHOTHX XHBOTHBIX, HO 3KCIEPHUMEHTAIbHO# MONEIM IS HU3Yy-
yeHusi 3abosieBaHMsl IO CHX MOP HE CYyINECTBYeT.

Onupemuonornd. Ilepsbie cnydyau uepcuHmosa ObUIM OTKCAHBl B
Hayane 60-x romos Bo Ppanumu, Beabrun, HIperun. Ceityac 310
3aboneBaHKe BCTpEYaeTCss BO MHOTHMX cTpaHax MHpa. Y. enterocolitica
UIMPOKO paclpoCcTpaHeHa B MPHPOE, BLIIENSIOT €€ OT MHOTHMX BU-
IOB XMBOTHBIX ¥ MTHI. OOHapYXHBAIOT MEPCHHHH TAKXE B OTKDbI-
TBIX BOJOEMax, Ile OHH HaxomsTcs B CHMOHMO3e C HMHQY30pPHIMH,
pbi6aMK, YTO ITO3BOMSIET OTHECTH KHIUEYHBIA MEPCHHHO3 K callpo-
HO3HBIM MH@eKIUAM. MCTOUHNKOM MHGEKIHUU IS YeoBeKa SBJIS-
IOTCA B OCHOBHOM JOMAallIHWE XHWBOTHbIE (CBMHBH, KOPOBBI, KOLI-
KH). MexaHusM nepenaun mHbeKud — deKaibHO-OpIbHBIN, OC-
HOBHOW MyTh MepelayM — MUILEBON: 3aboneBaHMe MOXET BO3HMK-
HYTh NpH ynoTpebleHHH MONOKa, Msica, (ppyKTOB, OBOILEi, daxe
XpaHUBIUKMXCA B XONONMNbHIKE. BO3MOXHBI TakKXe KOHTAKTHO-ObITO-
BOi (MpM KOHTaKTe Jilomeid ¢ OONbHBIMM XHBOTHBIMH) M BOAHBINH
nyTH Mepegayu. DBojeloT MepCHHHO30M JIOAM BCEX BO3PACTOB, HO
6osiee BocipHMMYMBBI K Hemy aeTH 1—3 net. 3aGomeBaHue BeTpeya-
€TCsl yallle B XOJIOAHOEe BpeMs roja.

ITarorenes. Bo3byaurens nonagaer B OpraHU3M Yepe3 poT, B HIX-
HUX OTAeNax TOHKOW KHIIKH MPHUKPEIISETCS K 3MHUTEIUIO CAN3HC-
TOIl ODONOYKHM, BHEAPSIETCA B KJIETKH SMHTEJHSA, BbI3bIBAas BOCHAJIE-
Hue. UHorpa B mpoliecc BOBJEKAETCH anmeHAUKC. Y ynoneil ociaab-
JIEHHBIX MOTYT Pa3BUTBHCSl CEMCHC, CENTHKOMMEMHS ¢ O0Opa3oBaHUEM
BTOPUYHBIX THOMHBIX OYAaroB B MO3re, IMEYEHH, Cele3eHKe.

Kannnyeckas Kapruna. 3aboneBaHue pa3HOOOpasHO MO TSXKECTH U
KIMHUYECKMM MPOSIBICHUSIM. Pa3nnyaloT racrposHTepOKOJIUTHYECKYIO,
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anneHAUKYISpHYyI0, cenThiyeckylo GopMbl. MHKYOALIMOHHEIH MEpHOa
1—4 nHs. 3aboneBanue HAUMHAETCS OCTPO, MOBBLILIAETCS TEMIEPATY-
pa Tena mo 38—39 °C, nosimigloTcs NpHU3HAKHU o6lUei MHTOKCHKA-
LIMH, PAa3BMBAIOTCS CHUMITTOMBI B 3aBUCHUMOCTH OT (opMbl 6OJIE3HH.

HAmMmynuTeT npu MepcuHHO3E H3yYeH MAo.

Mukpoouoornyeckasi JMarHoCTHKA. MarepuanoMm Ui MccliefoBa-
HUS CIYXAT MCNpaxXHEeHUs, MoYa, KpoBb, CTHHHOMO3TOBAs XUIKOCTb.
OcHoOBHOI MeToJ| JUATHOCTUKU GAKTEPHOJIOTUYECKHUI, NO3BOJISIOLIUIA
UAeHTUPULIMPOBATh BO3OYIUTENS, ONPEAETUTh AHTHOMOTHKOTPAMMY,
MPOBECTH BHYTPUBHIOBYIO MIeHTU(DHKAIMIO (YCTAHOBHTHL CepoBap,
OMoXMMHYecKuii BapUaHT, ¢arosap). B kayecTse BcroMorateJibHOro
NpUMeHsIIOT ceposiornueckuit Meton (PHTA).

Jleyenne. Haznayaror aHTHOMOTHKM.

Ilpodpunakruka. CobniogeHne caHNTaAPHO-TUTMEHHYECKHUX NMPaBHII,
0COOEHHO TNpH XPaHEHHHU M TPUTOTOBJICHHMM THILH.

10.1.6. Bo36ydumesnb xonepbi

Xonepa — ocobo onacHasl, KapaHTHHHAsA MHQEKIMOHHasA 00Jie3Hb,
BbI3blBaeMasi HEKOTOPBLIMMU TNpeacTaBHUTENIIMM BHuIa Vibrio cholerae,
XapaKTepU3yIOLIAsCsl MOPaXEeHUEM TOHKON KMILUKM, HapyllleHUeM BOA-
HO-CoJIeBoro o6MeHa M MHTOKCUKaluei. XonepHblii BUGPHOH OBl BbI-
nened B 1883 r. P. KoxoM ot GosbHoro xosnepoit. B 1906 r. Ha kapaH-
THHHOM cTaHuMK Diab-Top B Erunrte npu obcienoBaHUU NMaJOMHH-
koB ®. u Y. ToTuuiuxu BbLAENMIM BUOpHOH Dib-Top.

Takconomus. XoJiepHblii BUGpHOH oTHocuTest K otaeny Gracilicutes,
ceMeiicTBy Vibrionaceae, poay Vibrio. BHyrpu Bupa Vibrio cholerae
pasnuyalor 2 oCHOBHbIX GuoBapa: biovar cholerae classic (BblaeieH-
Heiit P. KoxoM) u biovar eltor (otkpbiteiii @. u E. loTuuinxamu).

Mopdgonorus H THHKTOPHAIbHbIE CBOWCTBA. XOJIEPHbIA BUOPUOH —
HeGoJsibllIasi TpaMOTpMLIATEbHAS M30THYTasi Najgoyka MIUHOH 2—4
MKM, ToiimHoi 0,5 Mkm (cm. puc.10.1), He obpasyeT cnop, He uMeeT
Kancyjbl, MOHOTPUX U Ype3BbIYAHHO NOABUXKEH.

KymntuupoBanme. V. cholerac — dakynpraTvBHBI aHa3pob, HO
NpeANnoYUTAIOUINI a3pobHble YCIIOBUSI, MO3TOMY Ha MOBEPXHOCTH
XHMIKoit mUTaTenabHOM cpeibl o6pasyeT IUIeHKY. ONTUMaNbHasT TeM-
neparypa s pocra 37 °C, naubosiee GnaronpusitHoe 3HayeHue pH
cpelbl B OTJIMYME OT OpYTMX MHUKpoopraHusmos pasho 8,5—9,0. Xo-
JiepHblif BUOPMOH — OUY€Hb HENPUXOTIMBBIH MHKPOOPraHHM3M: pac-
TET Ha MPOCTBHIX MMUTATENbHbIX Cpeaax, Takux Kak 1 % uienoyHas
nenToHHasl BOAA, WLIENOYHOI arap. DTH cpelbl SIBISIIOTCS 3JIEKTHB-
HBIMM ISl Hero. XapakTepHoil ocoGeHHOCThlo V. cholerae siBnsieTcs
ObICTpbIA pPOCT — [UJIEHKA HAa MOBEPXHOCTH XHIKOW cpeiabl obpasy-
ercsi yepe3 6—8 uy. Ha ruoTHo#t cpeae obGpasyer Menkue rony6osa-
Thi€ KOJIOHHMH.
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MepMeHTATHBHASA AKTHBHOCTb. BHOXMMMYECKasi aKTHBHOCTb XOJiep-
Horo BMOpHUOHA NOCTAaTOYHO BHICOKA; OH oOjamaer GojblIMM HabGo-
poM ¢epmeHTOB. [IpH MOEeHTH(UKALIMK HaHOoOJIee BaXKHBIM SIBJISIETCS
oInpe/ieJICHHE ero OTHOILUEHUsI K MaHHo3e, apabuHo3e u caxapose. [lo
croco6HocTH pepMeHTHpOBaTh 3TH yrieBoIsl Xeitbepr Bce BUGPHO-
HbI cemeiictBa Vibrionaceae pasfgenun Ha 8 TpPyNn; XojiepHbId BHUG-
PHOH OTHocHTcsl K 1-if rpyrnme (MaHHo3a+, apabuHo3a-, caxaposa+).

AHTHTeHHAsA CTPYKTYpa. XojuepHblit BUGpHOH UMeeT O- u H-aHTu-
reHbl; B 3aBUCUMOCTU OT CTpoeHUs] O-aHTHreHa y Hero pasjiM4yaiorT
6osee 150 ceporpynn. Bo3bynuTenb Xxomepbl OTHOCUTCS K CEpOrPYII-
naMm Ol u 0139 (ero o6o3naueHue V. cholerae Ol u V. cholerae
0139), Bce mpyrue npeAcTaBUTEIM BHAA V. cholerae He sBIAIOTCH
BO3OYIUTENSAMH XOJIEpbl, HO MOIYT BBI3BIBATh, HAIMpUMEp, racTpo-
9HTEpUTHL. O-aHTUreH cocTouT U3 3 KomroHeHToB: A, B u C. B 3a-
BUCUMOCTH OT MX COYETAHMSI pasjiMyaloT 3 cepoBapa Bo30yauTes
xoyiepel — Orapa (AB), Mua6a (AC) u TI'mkommma (ABC). H-aHnTtH-
reH HecrieuuduyeH aust V. cholerae, oH gBasgeTcss obLUM IS BCEToO
poaa Vibrio.

@aKTophl NATOrEHHOCTH. XOJIEPHBIN BUOPHOH 06pasyeT 3HIOTOK-
cuH. KpoMe Toro, oH BblIejsieT 3K30TOKCHH, COCTOSIILMIA U3 HECKOJIb-
KMX ¢pakuuit, Haubosee BaXHONU U3 KOTOPBIX SIBJISETCS XOJIEPOTeH.
XoseporeH BBI3BIBAET MMIIEPCEKPELIMIO BOABI M XJIOPUAOB B MPOCBET
KMIIEYHMKA, HapylleHWe oOpaTHOro BCAchIBAHHMSI HATpHs, B pe3ylib-
TaTe BO3HMKAeT AWapesi, NMPUBOASLIAS K 006e3BOXWBAHUIO OPraHMU3-
Ma. DK30TOKCUH 00J1aflaeT TaKXe LIMTOTOKCUYECKUM AeWCTBUEM U
BBI3bIBAaET MGENIb KIETOK SMUTEIHS TOHKOM KHUUIKHU. Y BO3OYIUTENs
XoJiepbl UMEIOTCS ¢(hepMEHTBI arpeccud — ¢UOPUHOMU3UH, THATYPO-
HUOa3a, JeuUTHHAa3a, HeidpamMuHuIaza. [1aToreHHOCTh CBsI3aHa TaKXe
C aare3auBHBIMH CBOMCTBAMH (OENKM HapyXHOW MeMOpaHbI), MOJBUX-
HOCTBIO BUMOpHOHA.

Huddepennmanua 6uosapos clolerae u eltor, cXoqHBIX MO BCEM
MepeYrcaeHHBIM CBOMCTBaM, MPOM3BOAMTCS C IMOMOILUBIO psiia Tec-
roB;, Haubonee BaXHblE M3 HUX — YYBCTBMTEJBHOCTb K crielucu-
yecKUM OakrepuodaraM, MOJMMHKCUHY W arrIIOTHHALMU KYpHUHBIX
3PUTPOLIUTOB.

Pesucrentnocts. Bojiee yCTOHYUBBIM K HArpeBaHWIO, AEHCTBUIO
COJIHEUHBIX Jy4Yyed, Me3uHPUUMPYIOIIUM cpelcTBaM siBisieTcsi OMoBap
eltor, XOT# €ro pe3UCTEHTHOCTb CPABHMUTENIbHO HeBbIcOKAa. OueHb YyB-
CTBUTEJIEH XOJEPHBIH BMOPUOH K KHCJIOTaM.

BocnpuuMyHBOCTh KHBOTHbIX. 2KMBOTHBIE K BO30YIMTENIO XOJEphI
HEYYBCTBUTEJIBHBI.

Onupemuojiorua. Xonepa — 3abojieBaHUe, M3BECTHOE C APEBHHX
BpeMeH, Ho mo Havyasa XIX B. oHa Bcrpeyanach Tosbko B MHauw,
Ie CYILIECTBOBAT MOCTOSIHHBIA ovyar MHGEKIHH, COXpaHSIOWMIACS U
B Hacrosiilee BpeMs. B 1817 r. ouepenHas smunemus xonepbl B UH-
1MW BIIEpBble BBILILIA 32 €€ MMpelesibl U OXBaTWIa MHOTME CTPaHBI.
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B 1817—1926 rr. 66110 6 MaHgeMHit xosepbl; ¢ 1961 r. Hayamach ceab-
Masl naHaeMusl, IPUYUHOH KOTOpOii ABMJICA OuoBap eltor. B HacTos-
1iee BpeMs perucTpupyercsi BocbMas IMaHAEMUA, BbI3BaHHasd
V. cholerae 0139 biovar eltor. Xonepa BcTpeyaeTcsi 6ojiee 4eM B
90 cTpaHax BceX KOHTHHEHTOB, KpOMe AHTapKTUABL. DTO aHTPOMOHO3-
Hasg WHQEeKLHs; KCTOYHUKOM HHGEKHHH SBISIOTCS OOJIbHBIE JIOOU
U HocHTenu (HOCUTENbCTBO GHoBapa eltor BcTpeyaeTcss 3HAYMTENb-
HO yvaile, yeM GuoBapa clolerae). MexaHu3m nepenayd MHQPEKIUU —
(dbeKabHO-OpaNbHbIA, cpeqy MyTeil Mmepenayu MpeobianaeT BOMHBIA,
OIHAaKO BO3MOXHbI MUILEBOA U KOHTAKTHO-ObITOBOIA.

IlaTorenes. BuGpuoHLbI, monajaiolne yepes poT B XENYHOK, B
pe3ynbTaTte OEACTBUS COJIAHOM KUCIOTBI MOTrYT NMOrMOHyTh. OmHaKo
MIpY TOCTYTAEHUH OONBILIOro KOMUYECTBa BO3OYAMTENEH M CHHUXe-
HHUM KHMCJIOTHOCTH XeJyAOYHOro coaepXumoro (paszbaBireHHE ero
BONOM, MUILEH, TaCTPUT CO CHIXEHHOM KHCAOTHOCTbIO) BHUGPHOHBI
nornagaloT B TOHKYIO KHMUIKY, PasMHOXAalOTCs, MPUKPENsach K ee
SIMUTENNIO, U BBIACIAIOT 3K30TOKCUH, KOTOpBIHi HapyllaeT BOMHO-
coneBoil o6MeH, MPHUBOAUT K PE3KOMY 06€3BOXHMBAHMIO OpraHM3Ma
1 apuposy. McnpaxHeHus, cocToside M3 XUAKOCTH W MOrHbIIMX
KJIETOK CJIM3UCTOIl 0DONOYKM, MMEIOT BMA pucoBoro orBapa. Ilpu
rubesu BUOPUOHOB OCBOGOXIAETCS 3HIOTOKCHH, BBI3bIBAIOIIMI MH-
TOKCHKALIMIO,

Krnauyeckas kapmna. MHKyGaUMOHHBIA MepUOl NMPOMOIXKAETCA OT
1 mo 6 nHeii. 3aGoneBaHKe pa3BUBAETCA OCTPO — C MOBBILUEHHSA TEM-
neparypbl Teja, PBOTHI, MMoHoca (MCHpaXHEHHSA U PBOTHbBIE Macchl
MMEIOT BUI PUCOBOro OTBapa). Drta cTaaus Mpoponxaercsa 1—3 OHS,
3aTeM 3abosieBaHHE MOXET WJIM 3aKOHYWTbCA (MpH Nierkoit gpopme xo-
JIepbl) WU TEPEHTH B CNEAYIOLIYIO CTaiHl0 — CTaIUI0 FacTpO3HTeE-
purta (dopMa cpeldHeil TAXeCTH), KOrAa YCWJIMBAIOTCA PBOTA M TO-
Hoc, GonbHOM Tepsier mo 30 g XHUAKOCTH B CYTKU. Pe3koe obe3po-
XHWBaHHE TPUBOAMUT K HApYIIEHUAM CepIeYHO-COCYIMUCTOMN, AbIXaTelb-
HOit cucTeM, cygoporaM. 3ateM 3aboneBaHUE MOXET MEPEHTU B Tpe-
TBIO cTajuIo (TsaXemas opMa Xolepbl) — XOJIEPHOro alruaa (ot Jjar.
algidus — XosomHbINA), XapakTepHbIM IPU3HAKOM KOTOpPOIO SIBJISET-
csl CHUXeHHUe TeMilepatypbl Tena 10 34 °C. XonepHbIid alrvl 3akaH-
YUBaETCSI CMEPTbIO OOJILHOTO.

Bbuosap eltor B omiMuMe or OGMoBapa cholerae yaiie BbI3bIBAET
3abosieBaHKe, MpoTekalouiee B Jerkoi c¢opmMe.

HAIMMyHHTET, BEpOATHO, HEMPOYHBIA M HEMpPOAOIXUTETbHBIMN.

MiuxkpobHonornueckas IMArHOCTHKAa. Marepuaniom Ui Mccienosa-
HUSl ABNSAIOTCS PBOTHbIE MAacchl, UCIIPAXHEHMS, MUILEBLIE MPOMYK-
Thi, BoAa. Kak opMeHTHpPOBOYHbBII MOXET GLITh UCIONB30BAH GakTe-
pHOCKONMYECKUHA MeToA. B ocHOBHOM IMpUMeEHSIOT GakTepHoNornyec-
KUI{ METOJ, MO3BONAIOILUN MAeHTUDUIMpPOBaTh Bo30yauTens (ompe-
nenutb V. cholerae O1 uau O139), ycTaHOBUTH YYBCTBUTENLHOCTb K
aHTUOMOTUKAM, NMPOBECTH BHYTPHBUAOBYIO MIEHTH(HHUKALHUIO — Bbl-
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siBeHre GMoBapa M cepoBapa. DKCIMpecc-AUaTHOCTUKY XOJIepbl Mpo-
u3BoAsT ¢ nomoiupio PUD.

Jleyenne. HasHayaoT aHTUOMOTHMKM LIMPOKOrO CHEKTpa AEWCTBUA
M BBOAAT IUIa3MO3aMeLIAIOLIME XUAKOCTH.

TIpodnnakmuka. [maHble npodaKTHYECKUE MEPOIPHITUS — He-
cneurgryeckie CaHUTapHO-TUTMEHUYeCKHe UM KapaHTUHHBIE. s cne-
ur$rYecKoil MpodpHIaKTUKHU, UMEIONIEH BCIIOMOTaTe/IbHOE 3HAYEHHE,
MPUMEHSIIOT XOJIEpHYI0 YOUTYIO BakKLIMHY M XOJNEPHYH KOMOMHMpPO-
BAHHYIO BaKIMHY, COCTOSIHIYI0 U3 JABYX KOMIIOHEHTOB: XOJIEpOreHa-
aHaTokcMHa U O-aHTHUreHa XOJepHOro BMOpPHOHA.

10.1.7. Bo36ydumenu 6pyyennesa

Bpyuennes — HH¢peKnMOHHAasA 6oe3Hb, BBI3bIBAEMass OakTEpUSIMU
pona Brucella, xapakrtepu3ylow@ascss IIUTEJbHON JUXOpagKou, mo-
paxeHHeM OMOPHO-ABUIATEJIBHOrO arnnapara, HEpBHOMH, ceplevyHO-Co-
CYAMCTO U Mouenoyiopoil cucreM. HaspaHue pona cBA3aHO C MMe-
HeM [.Bpioca, orkpeisiiero B 1886 r. BosGyautens: Gpyuesnesa.

Takconomusi. OcHOBHbIe B030ynuTenu Opyueiesza — Brucella
melitensis, B. abortus, B. suis, otHocsitcst K otaeny Gracilicutes, pony
Brucella.

Mopdosorua H THHKTOpHAJNLHBbIE cBolicTBa. Bpyuesuisr — Menkue
rpaMoTpMLAaTeIbHble MaJOYKH OBOMOHON ¢opmbl HmuHod 0,6—
1,5 Mxm, mmpunoit 0,5—0,7 Mxkm (cM. puc.10.1). He obpasyioT crnop,
He MMEIOT XTYTUKOB M KallcyJbl.

KynsTusnposanne. Bpyuensl — obiauratHbie aspoObi; B. abortus
ISl pocTa HyXmaercsl B mpucytcrBun 5—10 % yrmiekucioro rasa. Omn-
THMajabHast TeMneparypa WIS pocra 37 °C, omrdMajJpHOE 3HAYECHMUE
pH cpensr 6,8—7,2. Bpyuesuisl Tpe6oBaTeNbHbl K NUTATENbHBIM Cpe-
1aM M pacTyT Ha clelMaibHbIX cpenax (meyeHouyHbx M Ap.). Mx oco-
GEHHOCTBIO SBNAsETCS MEUIEHHBIH (B TeueHUMe 2—3 Hel) pPOCT.

@epMeHTATHBHAS AKTHBHOCTb. BHOXMMIUecKas aKTMBHOCTb Opymesut
CPaBHUTEJILHO HEBBICOKA.

AnTHrenHas CTpyKTypa. Bpyuemibl umeior 2 pasHoBuaHocTH O-aH-
TMreHa — A U M. D1u aHTHreHsl BugocneudduuHsl; y B. melitensis
B GoJibllleM KoJIMYecTBE comepXurtcs M-aHTtureHn, y B. abortus u
B. suis npeobranaer A-aHTUIEH.

ITo 6MOXMMHUYECKUM, AHTUTEHHBIM CBOMCTBaM, CMOCOOHOCTH pa-
CTH Ha cpefax ¢ KpacHTeNsIMH ¢YKCHHOM U THUOHWHOM BHYTPH BHU-
OB pasjiuyalor 6MOoBapbl.

®axTopsl naroreHHocTH. bBpyleynbl 00pa3yloT SHIOTOKCUH, obJa-
NAOILMHA BBICOKOM WHBAa3MBHOM CIOCOOHOCTBIO, a TAKXe MpOdyUM-
PYIOT OAMH M3 (pepMEHTOB arpeccMd — ruajiypoHuaasy. Mx aaresus-
HbIe CBOMCTBa CBs3aHBI C OeJIKAMU HapyXHOW MeMOpaHBI.

Pe3ucrentnocth. bBpyneiiel oyeHb GbICTpO MOrMGaloT MpH KUIs-
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YEeHUH, JeHCTBUU AE3NHPULMPYIOLINX CPEACTB, HO AOBOJIBHO YCTOM-
4YUBBI K HU3KUM TeMIiepaTypaM (B 3aMOPOXEHHOM MSCe COXpaHSIOTCS
HO 5 Mec, B MOJIOYHBIX TpomykTax jgo 1'/, Mec).

BocnpuumumBocTs XuBOTHBIX. K GpylLieiuiaM o4yeHb YYBCTBUTEJBHBI
MOPCKME CBHHKH, KPOJIMKH, OeJible MBIIIIH,

Omaemuonoma. bpyuenies — 300HO3HAass WHPEKLUSA;, UCTOYHH-
KOM MH(peKUMH SBNSAIOTCS KPYIHBIH U MEJKHIl porarbliif cKoT, CBH-
HBU, pexXxe OJIEHH, JIOWaau, cobakH, KOIUKH M APYrHe XHBOTHBIE.
B Poccuy 0ocHOBHOII HMCTOYHHMK Opyleiie3a — OBLbI, BbIIESIOLIME
B. melitensis, Ho MoryT 6bITb U KopoBbl (B.abortus). BoseHbele noau
HE SIBJSIIOTCSI UCTOYHUKOM MHpeKIMH. 3apaxeHHe OpyLesie3oM npo-
MCXOOUT TIpH ynoTpeblieHUH MOJIOYHBIX NMpPOLYKTOB, Msica. Hepeako
3aboeBaloT JIIOAW, MMEIOIHE KOHTAKThl ¢ GOJBHBIMM XMBOTHBIMH,
HanpuMep KOSIPKH, Nactyxu. bpyuesnies Bcrpeyaercss B pasHbIX cTpa-
Hax. Habmomalorcst Kak criopangudeckue cjrydyau, TaK U BCMBILLIKY 3a-
60JieBaHKS B OCHOBHOM B XXWUBOTHOBOTYECKUX paifOHax.

INarorenes. Bpyuewisl NpOHUKAIOT B OPraHU3M Yepe3 CIM3UCTHIE
000JI04KH U KOXY, MOMNANAIOT B peTHOHapHble TUMQPATUYECKHE Y3TbI,
3aTeM B KpoBb. TOKOM KpoBU 0akTepuH pasHOCATCS IO BCeMy opra-
HHU3MY W BHEIpPSIOTCS B OpPraHbl peTHKYJIO3HIOTEIHAIBHON CHUCTEMBI
(neyeHb, celle3eHKY, KOCTHbI# MO3r). TaM OHM MOIYT IUIMTENbHOE
BPEMsI COXPAaHATbCA M BHOBb MMonaaarb B Kposb. Ilpu rubenu Gpy-
el ocBOOOXAAeTCcsl DHAOTOKCHH, BBI3BIBAIOUIMM HMHTOKCHKALIMIO
opraHuama. B naroreHese 3aboneBaHMil UIpaeT TakKkKe poJib CEHCUOU-
JM3alMs opraHusMma GpyueiiaMu.

Kimnnyeckas kapruHa. MHKyGalMOHHBII NepHoa cocTaBiseT oOT 1
no 3 Hex. CuMnTroMaTHKka pasBuBalolllerocsi 3a60jieBaHUSA O4YEHBb pa3-
HooOpa3Ha. Bpynesnes xapakrepusyercs JUIMTEJIBHON JIMXOPAJKoid, 03-
HoOaMH, MOTIMBOCTbIO, OOJNISIMH B cycraBax B pe3ylbTare MX Iopa-
xeHus. Hepeaxo BO3HMKAIOT pamyKyJUTbl U MUO3WTbL. B marosoru-
YeCKHM Mpolecc BOBIEKAOTCA TaKXKe CepAeYyHO-COCYAUCTas, Mouye-
nojioBass U Ipyrue cucteMsnl. Bolle3Hb MMeeT 3aTsSXHON Xapakrep.

HNvmynnrer. [locne nepeHecenHoro 3aboneBaHust GopMUpyeTcs He-
NMPOYHBIAH U HEMNPOMOIXUTENbHBII UMMYHHATET, OH COXPaHAETCS B Te-
yeHue 6—9 Mec. Hepeako nonu, mepeHecine Gpylienies, BHOBb 3a-
60J1eBaIOT 3TOH HH(EKUUEH.

Mukpobunonorsyeckas IMATHOCTHKA. B xayectBe Marepuana misi uc-
CJIeHOBAHUA HCMONB3YIOT KPOBb, MO4YY, KOCTHBIH Mo3r. OCHOBHOIA
METOA HOUArHOCTUKM — OaKTepuojorMyecKuii, NMo3BOJSIIOLIMI olpe-
IeNUTH HE TOJIBKO pol Bo30yAuTeNsl, YTO BaXHO IS NMOCTAHOBKH IH-
arHosa, HO M BUI, YCTAHOBJIEHUE KOTOPOro IpOM3BOAAT IS BbISABIIE-
HHUSL UICTOYHHUKA MHGEeKUMH. TIpUMEHSIIOT TaKkKe CepONIOTHYECKHI Me-
toi (peakuuu arnioTMHanuu Paiita u XemmiecoHa, PHTA, PCK u
ap.), KOXHble aieprudeckue npobbl (nmpoba BiopHe ¢ GpylLesiMHoM).

Jleyense. OCHOBHOE JiedueHHe — aHTHOMoTHKoTepanus. OYeHpb penKo
MCIOJIb3YIOT U BaKUWHOTepandu YOUTYIO BakKLMHY.
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IIpogpunakmika. OcHoBHas poyib B NMpoduIaKTHKe Opylieliiesa
NPUHALIEXUT CAHUTAPHO-THTHEHUYECKUM MEpPONpPHUATUSIM (B TOM YHC-
Jie mactepusanMi Mojyioka). KpoMe Toro, mpuMEHSIOT MO 3MUIEMH-
YECKUM IMOKA3aHHUAM XHBYIO OpYUENIE3HYIO BAaKIHUHY.

10.1.8. Bo36ydumens nenmocnupo3a

Jlentocnpo3 — uH$peKuMOHHaa 6oje3Hb, BbI3biBaeMass Leptospira
interrogans, XapakTepuaylolaiacs NnopaxkeHHeM KPOBEHOCHBIX Karui-
JIIpoB, TeyeHH, moyek, Mbil, LIHC, Hepeako comnpopoxnaloias-
ca xenatyxoil. Bosbyautens jentocnuposa Obul BbloeseH B 1914 r.
P. Unano u U. Uno.

Takconomusa. BozOymauTeNnb JeNTOCNUMpPO3a OTHOCHUTCA K OTHOENY
Gracilicutes, ceMeiicTBy Leptospiraceae, pony Leptospira.

Mopdosorns ¥ THHKTOpPHAJbHbIe cBOicTBa. JlenmTocnupbl — GakTe-
pHUM, UMelolIMEe W3BUTYIO dopMmy, HIHHOW 7—14 MKM, TOJUHON
0,1 MM (cM. puc.10.1); xapakTepu3ylOTCd HaJIMYHMEM MHOTOYMCIEHHBIX
MEJIKHX 3aBUTKOB, KOHIIbl JIENTOCIUpP 3arHyThl B BHAE KploykoB. He
00pasyloT crop M Karmncyj; MOABHXXHBI — COBEPLIAIOT MOCTYIAaTe)b-
Hoe, BpalartejibHoe, crudarejqbHoe ABUXeHHst. JlenTocnmupbl aHWIH-
HOBBIMH KpacHTeJIIMHU KpacsTcs Mioxo, mo PoMaHoBckoMy—I'MM3e ok-
palIMBalOTCS B PO3OBEIM I[BET, I'paMOTpHIaTeNbHbl. ONTHUMAaIbHBIA
crmocob M3y4eHUss UX MOPQOJIOrMH — TEMHOIIOJbHAsA MHUKDPOCKOIHS.

KyabtusupoBanue. Jlentocnupbl KyTbTUBUPYIOT B a3poOHBIX YcJIO-
BHSIX HA CNELUaJIbHBIX NMUTATEJbHBIX Cpefax ¢ HaTUBHOW KpOJIUYbEi
cbiBopoTkoit mpu 25—35 °C u pH 7,2—7,4. Pactyr MeaneHHoO.

@epMeHTATHBHAA AKTHBHOCTL. bUoXxMMHUYecKass akTMBHOCTD JIENTOC-
NMUp HEBBICOKAS.

Anmvrennas crpyktypa. Cpenu npeacrasuresieit pona Leptospira Bbl-
nensiotr oxkono 200 cepoBapoB, 00beAHMHEHHBIX B 19 ceporornyeckux
rpynmn. PogocrneuupruecKuM SBISETCS MoJIMcaXapUaHblid GHOpHLIp-
HBII aHTHMIeH, MPUHALIEXHOCTb K TPYIIe U BapUaHTY OMNpENeIsIeT-
cs1 COOTBETCTBEHHO 000JIOYEYHBIMU GEJIKOBBIMU U JIMTIONPOTEUHOBBIM
aHTHIeHaMH.

®axTopbl maTorenHocT. [laToreHHbie cBoiicTBa JienTocnup obyc-
JIOBJIEHH 00pa3oBaHHEM MAJIOM3YYEHHBIX 3K30TOKCHHOIMOAOOHBIX Be-
LLIECTB U 3SHAOTOKCHMHOB. JIeNTOCMHpBbI, KpOMe TOro, MpOLYLHUPYIOT
¢UOPpUHONMU3MH U TJIa3MOKoaryJasy.

Pe3ucrenThocth. Jlentocnupbl o4eHb ObicTpo MmorubaloT npu mei-
CTBMM BBICOKMX TEMIEpaTyp, Ae3UH(HUUHPYIOLIUX CpeACTB, HO AOC-
TaTOYHO YCTONYMBBI K HM3KMM TeMIiepaTypaM. B BoJe ecTecTBEHHBIX
BOMOEMOB COXPaHSIIOT XHW3HecocOOHOCTh B TeueHue 5—10 nmHeil, B
cbipoif moyse — no 270 mHeii.

BocnpuuMuHBOCTh JKHBOTHBIX. MHOTHE XHUBOTHBIE YYBCTBHTE/bHBI
K JIENTOCIHpaM.
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Dunpemuoniorna. Jlenrocnupo3 — LUMPOKO PacHpOCTPAHEHHBIH 300-
HO3, BCTpeyaeTcss BO Bcex 4YacTsax cBera. CylecTBYIOT NMpPHPOAHbIE
0oY4aru JIENTOCMHpO3a — MpeHMYLLECTBEHHO B JiecaX, 3a00JI0YEHHBIX
MECTHOCTSIX, pekaX. McTOUHUKOM MH(MEKUMH B HUX SBIAIOTCA AUKHE
XHBOTHBIE — IPBI3YHBI, JIMCHI, Neclbl U Ap. MoYa XHBOTHBIX MorMa-
naeT B BOMY, 3arpsi3HSET TOYBY, PaCTUTEJNbHOCTb. 3abojieBaeMOCThb Xa-
PaKTepHU3YeTCs CTPOroil CE30HHOCTBIO (MIOHb — CEHTIOpb) M CBS3a-
Ha C CeJbCKOXO3giCTBEHHBIMU paboTamu (roxoc JnyroB, ybopka
ceHa), a Takxe cOopoMm rpuboB, Arom, oxoToil, pbeibaikoi. B cenbc-
KO MECTHOCTH HMCTOYHMKOM WH(}pEKUHU MOTYT OBITH AOMAILHHE
XXHUBOTHbIE. CBHHBM, KPYIHBII pOraThiii CKOT, cO0akH. 3apaxeHue
MOXET MPOUCXOOUTh MUILEBLIM TYTEM, HalpUMep Npu ynoTpebie-
HHUU Monoka. Bo3aMOXeH TakXe KOHTaKTHO-OBITOBOI MyTh Nepeaayd —
NpM yxome 3a GOJBHBIMHU XHBOTHBIMH. ONHAaKO OCHOBHOM MYTb Ne-
penayu MHbpeKMd — BomHbIA. Hepeaxo B celbCKO MECTHOCTH NpH
KyNaHWM JTIOOei B 3arpsASHEHHBIX MOYOiIl GOJBHBIX XHBOTHBIX BOLO-
€Max BO3SHHKAIOT «KYMaJbHbIC» BCIBIILKK. BO3MOXHEI ciIyyau JiemToc-
MHUpo3a TakxKe B MOPTOBBIX Fopofax, rae MHOIO KpBIC.

ITaTorenes. BxomaHbie BopoTa MHGpEKIMH — CIM3UCTHIE OOOJOUKH
POTOBOM TMMOJIOCTH, [Na3, Hoca, Koxa. JlemrocnmuUpbl pacrnpocTpaHs-
10TCS HO TUM(pATHYECKUM MYTSAM, MPOHHUKAIOT B KPOBb H TOKOM KpO-
BU Pa3sHOCATCS MO OpTaHH3MY, MOMNanasi B Pa3IMYHbIE OpraHbl — Te-
YeHb, MOYKH, JIETKME U T.A. B opraHax MUKpOOpPraHU3Mbl UHTEHCHUB-
HO pa3MHOXAalOTCsl, 3aTeM BHOBb MOCTYMAalOT B KpoBb. B pesynbraTe
BeiCTBUS BO30OyOUTENIEl U MX TOKCHHOB TIOBPEXIAETCsl CTEHKAa Kpo-
BEHOCHBIX KANMWLIAPOB M HaOMIONAIOTCS KPOBOUIIMSIHHUS B pa3iiny-
Hble OpraHbl U TKaHW. Bosbllle Bcero crpaialoT TeEY€Hb, MOYKH,
HAAMOYEYHHUKH, CEpALE, MBILLULBI.

Kiauauwdeckas Kapmuna. MHKyGanMoHHBINH MEepHoa OObIMHO MPONOI-
xaetcs 7—10 aHeit, 3a6oneBanue — 5—6 Hed. Bose3aHb, Kak mpa-
BUJIO, HaYMHAeTCs OCTPO, TeMIepaTypa TejJa MOBbIIAETCS A0 39—
40 °C, nosBisIOTCS rojioBHasg 60Jb, pe3kue OOJM B MBIIIIAX, OCO-
GeHHO B MKpOHOXHbIX. B 3aBUCHMOCTH OT ITOPAXEHHMsI T€X WJIH HHBIX
OpPraHoB MOSIBJISIIOTCS CUMITTOMBI MX MOBPEXIEHHS: MoYyeyHas Helo-
CTaTOYHOCTD, XeJITyXa U JAp. XapakTepHa BOJIHOOOpa3Hasl JIMXOpaaKa.
Knauuuueckue ¢opMbl JIENTOoCMUpo3a pa3UyHbl — OT JIErKUX IO
TSDKEJIEHIIUX, MPUBOASIUMX K CMEPTH.

Nmmynurer. UMMYHUTET JIUTEJNbHbBIA, HANIPSXXKEHHBIH, HO Xapax-
TEpU3YeTCsl CTPOroil cepoBapocnelMPUYHOCTIO.

MuxpoGxoaorndeckas aMarHocTHka. B xauectBe Marepuana mist Mc-
cjeqoBaHUsT Ha 1-it Hemene 3aGosieBaHUsI OepyT KPOBb, MO3XE MOXHO
UCIMOJB30BaTh MOYY, CITMHHOMO3IOBYI0 XHUAKOCTh. [IpuMeHsioT akre-
PHUOCKOIUYECKHIA METON («TEMHOTIONbHAS MUKPOCKOITHSI»): BakTepHo-
nornyeckuii, 6uonoruueckuit Mmeroabl. Ho Haubosee 1LIHpOKO MCMONb-
ayiot cepoornyeckuit Meron (PCK, PHIA, PA, peakuusi nusuca);
[0 HApAcTaHWIO TUTPa AHTUTEN CYIAT O HAIU4YMK 3a060JIeBaHMS.
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Jlegenne. IpuMeHAIOT aHTHOMOTHKU U TIPOTHBOJIENTOCITMPO3HBIit
reTepoIOrHYHBIA HMMYHOIJIOOYJIUH.,

IIpodmnaxmaka. Hecneuuduyeckan npodunakTuka 3akiioyaercs B
coOioneHHH psila NMpaBHII: HENb3A YNOTPeOIATh ChIPYIO BOLY M3 He-
MPOTOYHBIX BOJOEMOB I ITMThS W YMBIBaHHsI, Kynatbcd B HeGOJb-
LIKX BofoeMax, ocobeHHO B MecTax Boformnos ckora. Jns crneuudu-
4ecKoii NMpoHIAKTHKH 1O IMUIEMHYECKHM TOKA3aHUAM HCITOJIb3Y-
10T YOHTYIO BaKIiMHY.

10.1.9. Bo36ydumenu kamnunobakmepuo3oe

Kamnunobakrepuos — uH¢eKUHMOHHass 60j1e3Hb, BbI3piBaeMas Gak-
Tepusamu pona Campylobacter, XapakrepH3yloLascs NpeUMYLLECTBEH-
HbIM TOpaXeHHeM MUILEBAPHTENIBHOIO TPaKTa.

Taxcoromusa. Kamnunobakrepuu otHocsites K otneny Gracilicutes,
pony Campylobacter. Pon Campylobacter skmouaer C. jejuni, C. fetus,
C. coli u np.

Mopdosorns H THHKTOpHANLHBIe cBolicTBa. Kamnurobakrepun —
ToHKkue (mnuHoit 0,5—5 MxM, TomuuHo# — 0,2—0,5 MxmM) namoy-
KH, UMewlire ¢GopMy JIAaTHHCKOW OYKBBI S WJIM M3OTHYThIE B CIIM-
panp (cM. puc.10.1). Cniop u Kancyn He obpa3yoT. OdeHb NMOIBHX-
HbI, CpelH HMX BCTPEYalOT MOHOTPHUXH, aM(DUTPHUXHU, JODOTPHXH.
AHWJIMHOBBIMH KPAacHTEJSIMM OKPALLUMBAIOTCA TJIOXO, [IS BHISBICHHUS
MX HMCIOJIB3YIOT Kap6oJjioBblii ¢yKcHH. I'paMOTpHLaTeIbHBIL.

KyaotuBupoBanne. Kamnuiobakrepud — 0oOBIYHO MHMKpoaspodu-
JIbl (PacTyT NMpH MOHKWXXEHHOH KOHLEHTpAaLMH Kuciaopona). OnTuMab-
HbIMH Ui HuX siBasiotes pH cpenmt 7,0, temneparypa 37—42 °C.
JUta KyJeTUBHPOBAaHHA KaMMUIOGaKTepHil UCIONB3YIOT ClieLMATbHbIE
cpenbi, Ha KOTOPBIX OHM 0Opa3yloT MeNKHe KaruleoGpa3Hble KOJo-
HUHK. PactyT MelieHHO.

PepMeHTATHBHAS AKTHBHOCTb. BroXMMHMuecKasi aKTHBHOCTb KaMIIH-
nobakrepuil HeBBICOKA.

AnTnrennnie csoiictBa. Kammuno6akrepun umetor O- u H-antu-
TeHBI.

(PakTopbl NMaTOreHHOCTH H3YYeHbl HEIOCTAaTOYHO; BEPOSITHO,
KaMnuio6akTepru o0pasyloT SHTEPOTOKCHH U LIMTOTOKCHH.

PesucrentnocTs. KaMnuiao6akTepuu 4yBCTBHTENBHBI K INEHCTBUIO
BBICOKHMX TEMIIepaTyp, ONHAKO NOCTATOYHO [OJIFO COXPAHSIIOTCS IPH
HM3KHMX TeMIlepaTypaX — M3 3aMOPOXEHHOro Msca MX BbUIEJSAIOT Ye-
pe3 HEeCKOJIbKO MecsilieB, Ha pa3JIMYHBIX MpeaMeTax NMpH KOMHATHOM
TeMIlepaType OHHM COXPaHAIOTCA A0 2 Hell.

BocnpunmunsocTs xuBoTHbIX. K KaMniobaktepusiM 4yBCTBHTEIbHBL
MOpCKHE CBMHKH, XOMSAKH.

Omaemuonorna. Kamnunobakrepuos — 6ome3Hb, IIKPOKO pacrpo-
CTpaHeHHass BO MHOIHMX CTpaHax MHpa (3a00jeBaeMOCTb COCTaBJsAET
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5—10 % ot Bcex KUIIEYHbIX MHEEKIMIT). BTO 300HO3HOE 3a60JEBa-
Hue. McrouHukoM HHGEKIUU ABNAIOTCA MHOTHE BHABI XHUBOTHBIX,
NMpPEeUMYLLECTBEHHO JOMAIIHHE U CEJTbCKOXO3SHCTBEHHBIE: KPOJIUKH,
KOILUKH, YTKM. OuyeHp peako nepegaeTcsi 3abojieBaHHE OT YeJIOBeKa
yejjoBeKy. MexaHu3M nepenaud MHGPEKUUU — (heKATbHO-OPATBHBIA.
Iytu nepemayn — mNpeUMYLIECTBEHHO BOAHBIA W MHIEBONH (IPH
yNoOTpeOJIEHUM Msica, MOJIoKa OONBbHBIX XHBOTHBIX). Ilpu yxome 3a
GOJIBHBIMU XHBOTHBIMM BO3MOXEH TAaKXK€ KOHTAKTHO-OBITOBOM ITYTh.
Yame kamnunobaktepuo3oM GONelOT AETH, MOXWJbE JIOAU, Oepe-
MEHHBIE XEHIUUHBl — JIIOAM C OocNableHHOH MMMYHHON CHCTEMOIA.

ITarorenes. Kammuwio6akTepuu MomnagaioT B OpraHU3M OOBIYHO Ye-
pe3 poT, UHOTAA Yepe3 MOBPEXAEHHYIO KOXY. B Xesyake, TOHKOi U
TOJICTON KHIIKAaX pa3BUBAETCSl BOCHAIMUTENbHAsE peakuus. UMeer me-
CTo OaKTepueMusi, B pe3yJibTaTe Yero y ocjabJieHHBIX JIIOAEH MOTYT
00pa3oBaTsCsl BTOPUYHBIE BOCIAIMTENbHBIE OYard (MEHWHIHUT, SHLE-
danut, sHAOKApIUT, MEPUTOHUT U Ap.). Y GepeMeHHbIX XEHIUHMH BO3-
MOXHA TPaHCIUIALEHTapHas1 Mepefaya WHEPEKUHH, YTO MPUBOTUT K
abopTraM WIM 3apaxeH’Io IUIoa.

Knunnyeckas kapruHa. MHKyGauMOHHBIH nepros oObIYHO MPONOJI-
xaercsi 1—2 nHs. 3aboneBaHHe yallle IPOTEKAET B BULE FaCTPOIHTE-
PUTA, XapaKTepU3YIOLLErocss OCTPhIM HAYajioOM, IOBBILIEHUEM TEMIIE-
patypsl Tena, OOJSIMM B XHUBOTE, TOILHOTOW, PBOTOI, IMOHOCOM
(MHOrma ¢ MMPUMEChI0 KPOBH U CIU3U). Moryt HabMoAaTbCd CHUMIT-
TOMbI 00€3BOXHUBAHUA opraHu3Ma. MUHorma, ocoGeHHO y HOBOpPOX-
JIEHHBIX, pa3BUBAeTCS CElITUKONMUEMHS. B 3aBUCMMOCTH OT Xapakrepa
TeYeHHUs pa3lIuyaloT OCTpble U XpOoHHUYecKUe popMbl KaMmmuiobaKre-
puo3a. '

HAmmynnrer. [[o HacTosiuero BpeMeHH He U3y4eH.

Mukpo6uosornyeckas aHarHocruka. I1poBoasiT uccienoBaHUsT Mc-
MpaXHEeHWi, KPOBU, CIMHHOMO3TOBOW XHIKOCTH OOJNILHOIO C Io-
MolLIbIO GaKTepHoJIOrHYecKkoro MeTona. Jns perpocneKTUBHOM guar-
HOCTUKH MpHuMeHsIoT ceposornueckuit metoxr (PCK, PHIA c¢ wuc-
c/efoBaHWeM TApHBIX ChIBOPOTOK).

Jleyenne. HazHavaior aHTHGHOTHUKH.

ITpodunaxmuka. BrisiRneHne GONMBbHBIX, COOMIONEHHUE CAHUTAPHO-TH-
rMeHHMYecKMX HOpPM IIPH YXOAE 3a XUBOTHBIMU, TLUATeJbHas obpa-
60TKa MSICHBIX U MOJIOUHBIX ITPOAYKTOB.

10.1.10. Bo36ydumenu nuuieebix moKCUKOUHGhekyui
U UHMoOKcukKayuu

TuineBble TOKCHKOMH(EKUUY — OCTpbie 60J€3HHU, BO3HHKAIOLIUE B
pe3ynbTaTe yrnorpedaeHUs MUK, UHOUIMPOBAHHONH MHKPOOpPraHHU3-
MaM{, M XapaKTepu3ymoll¥ecs CUMITOMAMH [ACTPO3HTEPUTA U Ha-
pYLLEHHEM BOIHO-coJIEBOro ooMeHa. B ToMm ciyuae, eciau ISl pa3Bu-
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TUA OOJIe3HM OOCTATOYHO IOMAJAHUS B OPraHU3M C MUIUEH JIMIIL
TOKCMHOB MHUKpPOGOB, IOBOPST O TMHUILEBBIX MHTOKCHUKALMUSIX.

OHonomms. Bo3GymuTensiMi NMUILEBBIX TOKCHKOMH(EKLIMI SBISIOTCS
pa3jIMuHbIE YCIOBHO-NAaToreHHole 6aktepud — Escherichia coli,
Clostridium perfringens, Bacillus cereus, HekoTopble BMABI MNpoTes,
kiebcHenn, BAGPUOHOB, IHTEPOKOKKOB M Ap.; K BO3BYAMUTENSAM MH-
ToKcuKauuit oTHocaTcs Clostridium botulinum, cradguiokokku, He-
Kotopble rpubbl (cM. rmnaBy 2). 3aboneBaHHMe, BBI3BIBAEMOE
C. botulinum, mo narorexesy M KIMHUYECKON KApTHHE OTIMYAETCH
OT MHTOKCHUKALIMiA, BbI3BAHHBIX IPYTHMH MHKPOOPTraHH3MaMH, U OMHU-
CBHIBAETCS OTHENbHO.

@DakTophl maToreHHocTH. Bo30yauTeNM NMULIEBBIX TOKCHMKOMHGeEK-
LUM{ NMPOAYUMPYIOT KAaK 3HAO-, TaK U 3IK30TOKCHHBI. DHIOTOKCHHBI
OKa3bIBAIOT 3HTEPOTPOIHOE, HEMpPOTPOIMHOE NeHCTBHE, MOBHILLAIOT
TEMIIEpaTypy TeJla, BbI3bIBAIOT rOJIOBHYIO 60Jb, HEAOMOraHWe W HApY-
rHe CUMNTOMBI o0lueit HHTOKCHMKALMK. DK30TOKCHHBI 06/1a0aloT 3H-
TEPOTOKCUYECKMMH M LIMTOTOKCUYECKHMMH CBOWCTBaMHU. B pesyibraTe
INeHCTBUSL 3HTEPOTOKCHMHA YCWJIMBAETCA CEKpeUMS XHWIKOCTH M COo-
Jeil B NMpOCBET KHILEYHHKA, Pa3BUBAETCS Nuapes, C YeM CBSI3aHO
HapyllleHHe BooHO-coyieBoro obMeHa. Llutorokcuyeckuit apdekr 3ak-
Jlloyaercss B MOBPEXAEHUU KIIETOK 3MHUTENHH CIU3UCTOI O0ONOYKH
MUILEBAPUTENIBHOTO TPaKTa, B KOTOPOIl MPOUCXOOAT BOCTIAJIUTE/BHbIE
u3MeHeHus. IlaroreHHOCTh Bo30OyauTeN el MHUILEBBIX TOKCMKOWH(EK-
LM cBfi3aHA TakXe C HaJIUYMEM KAlCyJbl, TIWJIeH y HEKOTOpBhIX U3
HUX, BbIpaGOTKON ¢(epMEHTOB arpeccuu.

Pesuctrentaocts. Bo3bynuTenu NMUILEBBIX TOKCUKOMHEKIMI oba-
AalOT HOCTAaTOYHO BBHICOKOW YCTOMYMBOCTBIO K HEWCTBHIO pa3iMYHbIX
daxkTopoB OKpyXalolleil CpeAbl U MOTYT MOBOJILHO JIMTENBHO CO-
XPaHAThCS B Pa3IMYHbIX MMILEBBIX MpodyKTax. JUIt UX YHHUUTOXEHMS
Tpebyercs mauTeNbHas TepMHUuyecKas oOpaborka. OueHb BHICOKOI pe-
3UCTEHTHOCTBIO XapakTepHU3YIOTCsl clopoobpasyioue bakrepuu —
npeacrasuresd pomoB Bacillus u Clostridium.

Omagemuonorna. Octpbie NuiLeBble TOKCHKOMH(EKUUH — 3a60-
JIeBaHHA, paclipocTpaHeHHbie MOBCEMeCTHO. boselor uMu moau pas-
HBIX BO3pacToB. BoCIpMMMYMBOCTE Pa3IMYHA M 3aBUCHUT OT HO3bI BO3-
OyauTensi, HMMYHHOrO Craryca YeJioBeKa, yNoTpeOuBlUero HHpu-
LIMPOBaHHbIe MPOAYKTHL. YpOBeHb 3a00/IeBaeMOCTH YBEJUYHBACTCS B
TeIUIOE BpeMsi rofia, YTO CBS3aHO C GJIArONMPUSITHBIMU YCJIOBUSMHU
i pa3sMHOXEHUsT MUKpoOoB B nponaykrax. McTouHHKOM HHGeKUuU
MOTYT GbITh XWBOTHBIE W JIIOAM, BbIAEISAIOLIME 6OJbILIYIO YACTh BO3-
6ynuTeseil MUIIEBBIX TOKCUKOMHEKIUI C UcMpaxXHeHusamMu. HM3-3a
LIXPOKOro paclipocTpaHeHusi Bo3byauTese B mouse, BoAe, HAa pas-
JUYHBIX TIpeaMeTaX MCTOYHMK WHQEKLMU Yalle BCEro YCTAaHOBHTHb
TpyaAHO. MexaHu3M nepenayn UHPeKUMU — ¢eKalTbHO-OpATbHBIM.
IMyre nepenaun — nuiueBoit. YnorpebiieHre caMbIX pa3sHbIX MPOMYK-
TOB MOXET IMPUBECTH K PA3BUTHIO NMUILUEBOH TOKCHMKOWHGEKUMH WU
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HHTOKCHKaLMU. B Msce, peibe MOryT comepXaThcs, HalpuMep, IMpo-
Ted, MOJIOYHBbIE MPOAYKTHI (CMETaHa, MOPOXEHOE, KpEM) SBJISAIOT-
cs Havboyee GMaronpUATHON MUTATEbHOW cpemoit mist craduio-
KOKKOB, HO B 3THX X€ IMpOOyKTax, TaK X€ KaKk U BO MHOTHUX OpYy-
I'MX, MOI'YT HaXOOMThCA U HOpyrue MUKpoopraHusmsl. Hepeako mnpo-
DYKTBI, HHPHUIMPOBAaHHBIE MUKPOOPraHM3MaMH, MOTYT ObITh BHeILHE
HE U3MEHEHHBI.

ITatorenes. OcoGeHHOCTBIO MHUILIEBBIX TOKCUKOUH(PEKLUH ABISAET-
¢ CIOCOBHOCTh BO3GYAMTENEH MPOAYHMUPOBATh 3K30- U 3HEOTOKCH-
Hbl HE TOJIbKO B OpraHHW3Me 4YeJIoBeKa, HO M B MHILEBBIX MPOLYK-
Tax, 4eM U oObsicHsAeTCsI KOPOTKMII MHKYOGalIMOHHBINA mnepuon. Pas-
BUTHE CTa(pUIIOKOKKOBON TNHINEBOH HHTOKCHKALMK OOYCIOBIEHO
JIMIIb TOMagaHUEM B OPraHM3M 3K30TOKCHHA.

B pesynbrate nmeiicTBUsi ocBoGoXAalolerocs Mpu ruéenn Gaxre-
pUi SHIOTOKCHHA MOBbIIIAETCS TeMIepaTypa Teja, YXYILIaeTcs ca-
MOYYBCTBHE, MOTYT BO3HUKHYTh HapylI€HHUs CEpIeYHO-COCYIMCTOIA,
HEPBHOM CHUCTEM M Ap. DK3O0TOKCHHBI BBI3BIBAIOT MOpa)KeHHE IMHUIIe-
BapHTEJIbHOTO TpaKTa U HapylleHWe BOLHO-COJIEBOro oOMeHa.

Kiuauyeckas kapruHa. HMHKyGauMoHHBIA nepuox cocTaBisieT OT
2 no 24 4. 3aboyieBaHME HAYMHAETCA OCTPO C KPaTKOBPEMEHHOIo Mo-
BBILLIEHHST TEMIEpaTyphbl Tejla, 03Ho0a, cjlabocTH, MOSABIAIOTCS TOLL-
HOTa, pBOTa, 60JM B XuBoTe, MoHoc. Kak mnpaBuio, 3aGoseBaHue
nponoypkaercsa 1—7 ngHeit M 3akaH4YuBaeTcs Bbi3gopoBieHHeM. Ho Bo3-
MOXHBI MU MOJIHUEHOCHBIE TOKCHYECKHE (OpMBI, MpHUBOAALIME K
JIETATBHOMY HCXOLY.

Hmmynurer. Tlocne nepeHeceHHOro 3a0oneBaHUST UMMYHUTET He-
MPOYHBIA U HENpPOMOJIXHUTEIbHBIMA.

MukpoOuozornyeckas JUArHOCTHKA. MarepuanoM s Mccienoba-
HUS ABJISAIOTCS PBOTHBIE Macchl, IPOMBIBHbBIE BOABI XEJYAKa, UCIIpaX-
HEHHUs, OCTaTKH NUILUM. JIns AMarHOCTMKHA HCMOJIB3YIOT 6aKTepUoIIo-
TMYECKUi# METOL.

Jledenne. TIpy ocTphbIx NMUILEBBIX TOKCUKOMH(EKLIUAX TPEXAE BCETO
Ha3HayaloT Hecneuududeckoe JieYEHHE — MPOMBIBAHHE XeJyAKa.
MpuMeHeHHe XMMHUOIpeNapaToB MpH HEOCHOXHEHHOM TEYEHUM He-
LejecoobpasHo.

Ilpogunakmka. CobiiogeHre caHUTapHO-TUTMEHHYECKUX HOPM TpH
MIPUTOTOBACHHH W XpaHEHUU TMHIIHU.

10.1.11. Bo36ydumenr 6omynusma

BorynuaM — MH$peKUHOHHass 60Je3Hb, XapaKTepHU3ylolascss UHTOK-
cHUKalMeil opraHu3Ma ¢ TpeUMYIECTBEeHHbIM MNopaxeHueM LIHC,
BO3HHUKAIOILEE B pe3yJibTaTe ynoTpeOJieHUs MUILEBBIX MPOIYKTOB, CO-
pepxanmx TokeuHbl Clostridium botulinum. C. botulinum 6sU1 BbIxE-
neH B 1896 r. O. Ban-DpmeHreMoM M3 OpraHuH3Ma MOTUOILEro U oc-
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TaTKoB Kojbacel (yat. botulus — konbaca), ynotpebneHue KoTopoit
MPUBEJO K CMEPTH.

Takconomus. Bos6yauTtenbp 60Tynu3Ma OTHOCUTCS K OTHENY
Firmicutes, pony Clostridium.

Mopdoaorus 1 THHKTOpHANBHBIE CBoiicTBa. Bo3Oyrnurtenn GoTynus-
Ma UMeloT ¢opMy Manoyex MIUHON 3—9 MKM, 1uMpHuHOit 0,6—1 MxM
C 3aKpyrieHHBIMU KoHUaMH. [Tamoyku oGpasyroT CyO6TepMHMHAIbHO
pacriojioxeHHble criopbl (cM. puc.10.1) ¥ UMeOT BUI TEHHMCHOI pa-
KeTKU. Kancynel He o6pasyloT, nepUTpuxu. I'paMIiooxXUTe bHBIL.

Kyastusuposanne. C. botulinum — crporuii aHaspo6. OnTuMaib-
Has TeMriepatypa ajs pocra 25—35 °C, pH cpenwst 7,2—7,4. Ha kpo-
BSIHOM arape obpa3yeT HeGoJblMe Npo3payHble KOJOHUHM, OKpPYXEH-
Hble 30HOH reMonu3a. B BbICOKOM cTONOMKE caxapHOro arapa KoJjo-
HUM UMEIOT BUJA MYLIMHOK WM 3epeH YeyeBMIIBI.

®epmentaTnBHas akTHBHOCTL. C. botulinum o6namaer GoabLIMM
HabOpOM CaxapoJIMTHYeCKHUX U ITPOTEOJIMTHYECKUX (bepMEeHTOB.

AHTHMreHHBIMH CBOHCTBaMHM, Hauboliee BaXHBIMU Ui MIEHTHGU-
Kauuu Bo30Oyautens, objagaer 3k3oTokcuH C. botulinum. Pazmuyaror
7 cepoBapoB Bo3bynutens 6oryauama — A, B, C, D, E, F, G, u3
KOTOpbIX Haubosiee pacripocTpaHeHsl A, B, E.

®akTopsl matorenHocTd. C. botulinum BbIIENAET IK3OTOKCHH, ca-
MBIN CUJIBHBI M3 Bcex OMosornueckux simoB. CMepTeNbHas [o3a ISk
yenoBeka paBHsercsa 0,3 MKr. BoTylIMHMYecKHiI 3K30TOKCHMH OKa3bl-
BaeT HelpoToKCHYecKoe, reMarrIioTHHHpYIollee neiictBue. Ero oco-
OEHHOCTBIO SIBJISIETCS BBICOKAsl YCTOMYMBOCTH K HarpeBaHHUIO (coxpa-
Hsetca B TeyeHue 10—15 mun npu 100 °C), kucnoif peakuuy,
BBICOKHM KOHIIEHTpalMSIM IOBAapeHHO! COJM, 3aMOPAXHBAHHIO,
MUILEBAPUTENBHBIM (bepMeHTaM.

Pesucrentnocth. Criopbl C. botulinum 06jamal0T oYeHb BBICOKHUIA
PE3UCTEHTHOCThIO K BBICOKHM TeMIieparypaMm (BbLIEPXUBAIOT KHIIf-
yeHWe B TeyeHHe 3—5 4).

BocnpuumunBoCTh KMBOTHBIX. K 3K30TOKCHMHY BO30OyauTenst GOTy-
JIU3Ma Haubosiee YYBCTBUTENBHBI JIOLIAMA, MOPCKME CBMHKH, Gelible
MBILIX U Opyrue XHBOTHBIE,

Omaemuonorusa. Bo3byaurens 60TylM3Ma ILIMPOKO paclpoOCTpaHeH
B npupone. Ero o6HapyXuBalOT B OpraHM3ME XWBOTHBHIX, phIO, pa-
KooOpa3HbIX, OTKylda OH IiOnajaeT B IMOYBY M BoAy. B mouse
C. botulinum zmoaroe BpeMsi coXpaHsAeTcd B BHUIE CIIOP U JaXe Mo-
XET pasMHOXAaTbCs, YTO [MO3BOJSET OTHECTH OOTYIM3M K CarpoHO3-
HbIM HHGekuusM. M3 rmousbl GOTYJIMHMYecKas MMajioyxa IornajaeT B
MHLUEBble MPOAYKTHI, TA€ PasMHOXAETCSI M BbINENSAET 3K30TOKCHUH.
Mytb nepenayn uHbpexuMn — nuiesoir. Yame Bcero ¢axTopoM Me-
penayd MHGEKLUHU SABISAIOTCS KOHCEpBBI (TpHOHBIE, OBOIIHBIE, MAC-
Hble, ppiOHBIE). OT yYenoBeka yeoBeKy 3abojieBaHME He Mepefaercs.

Ilatorenes. BoTynmHHMYECKHiIT TOKCHH IIONMANaeT C MUIUEA B IHILE-
BAPUTEJIBHBIA TPAKT. YCTOWYMBRINM K HeHCTBUIO IMHLIEBAPUTEIIBHBIX (ep-

218



MEHTOB, TOKCHH BCachIBaeTCsi Yepe3 CTeHKY KHIINEeYHHWKAa B KpOBb M
O6YCITOBNMBAET WINTEIBHYIO TOKCHHEMHUIO. TOKCHH CBA3BIBAETC HEpPBHbI-
MU KJIE€TKaMH W OJIOKMpYeT Mepefayy MMIIYJIBCOB Yepe3 HEPBHO-MBI-
LIe4Hble cHHanchl. B pesynbrate pasBUBaeTCS Mapaiuy MBI MOPTaHH,
IJIOTKH, [bIXaTe/IbHbIX MBILLLL, YTO MPUBOAMT K HAPYLUEHHWIO TJIOTAHUS
W IbIXaHWs, HaOMIONAIOTCS U3MEHEHUSI CO CTOPOHBI OPraHOB 3pEHMA.

Kiunmyeckan kapmmna. MHkyGauMoHHbIH nepyol NpoaoiXaeTcss oT
6—24 4 mo 2—6 nHeii. YeM Kopoue HMHKYGalMOHHBIA Mepuon, TeM
TAXesee nporekaeT 6oJie3Hb. OO6bIYHO 3abosleBaHMEe HAYMHAETCA OC-
TPO, HO TeMMepaTypa Tela MpH 3TOM ocTaeTcd HopMaibHOil. Bos-
MOXHBI pa3ityHble BapHaHThHl OOTyIM3Ma — ¢ MpeobnagaHueM CUM-
NITOMOB MOpaXeHHs MHILEBAPUTENILHOTO TPaKTa, paccTpoicTB 3pe-
HUA Wid pbixatedsHoM ¢dynkuun. B mepsoM ciyyae 3aGosneBanue
HaYMHAETCA C TOSBJIEHUS CYXOCTHM BO pTY, TOIIHOTBI, pBOTHI, MMO-
Hoca. Bo BropoM — mepBble nmposiBieHusi Gone3HU CBA3aHbI C Hapy-
IIEHURMU 3peHust (OONbHOM XallyeTcsi Ha <«TyMaH» Mepel rjasaMv W
gBoeHue). B pesynsTate mapanuya MbIL[ TOPTaHHU MOSIBIAETCA OCHII-
JIOCTb, a 3aTeM roJioc mnponagaer. bojibHble MOryT MOTrMOHYTH OT
napaauya ApixaHus. 3abojieBaHUE MOXKET OCJIOXHMTHCH OCTPOIl THEB-
MOHMeH, TOKCHYECKUM MHOKApAMTOM, ceTlicucoM. JleTalbHOCTb NpH
6oTynusMe cocrtamiser 15—30 %.

HAmmynnrer. [TocTuHdEeKIMOHHBIE UMMYHUTET He (OPMHUpYETCA.
AHTHUTEIa, KOTOpble BblpabaThiBAIOTCA B TeueHHe 3abojieBaHMs, Ha-
MpaBjieHbl MPOTHB OMpEAeSIeHHOro CepoBapa.

Muxpo6uonornyeckas anarnoctuka. MccienyioT MpoMBIBHbIE BOMbI
XeJNyaKa, pBOTHbIE Macchl, ocTaTKM NMULIM. [IpuMeHstoT 6akTepuo-
JIOTMYECKMIT METOH, HarpaBleHHblii Ha oOHapyXeHHe BO3OymMTENS,
Ouosornyeckuii Meton (peakuuio HEHTPAIM3ALMM TOKCHHA AHTHTOK-
CHHOM in vivo) M ceponornyeckuit Meton (PHFA), mosponsiouue
BbIIBUTL B HCCJIEAyeMOM MaTepuane GOTYIUHMYECKMH TOKCHH.

Jleyenne. Mcnonb3yloT aHTUTOKCHYECKHE MPOTHBODOTYIMHHYECKHUE
reTepoJIorHYHble CHIBOPOTKM M FOMOJIOTMYHbIE UMMYHOTJIOOYJIMHBI.

IIpodmnakTuka. OCHOBHYIO posib B MpeAyNnpexaeHuu 6oTynu3Ma
urpaet cobilogeHue ofpeneseHHbIX MPaBU MPUTOTOBIEHUS MMpPOAYK-
TOB, TIpeXIe BCero moMailHUX KoHcepBoB. st crieruguyeckoii npo-
¢unnakTuky 60TynM3Ma orpaHHYeHHO MPUMEHSAIOT TeTpa- U TpUaHa-
TOKCHH, B COCTaB KOTODBIX BXOAAT OOTYJIMHMYECKHE AHATOKCHHBI
tunoB A, B, E. DkcrpeHHas npo¢uIakTHKa OCyLIECTBIsAETCA ¢ Mo-
MOILBIO TMIPOTUBODOTYIUHHUYECKHUX CbIBOPOTOK.

10.1.12. Bo36ydumens nucmepuo3sa

Jluctepnos — uHbekuMoHHasas OGose3Hb, BhI3bIBaeMas Listeria
monocytogenes, xapakTepusylolasica pasTMYyHbIMM BapHaHTaAMH Te-
YeHUs, CpeAU KOTOpbIX Mpeo6aalaloT aHTMHO3HO-CENTHYECKAs U He-
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pBHast ¢opmbl. BosbyauTtenr nuctepuosa omucaH M. Xandecom
(1911).

Takconomua. Bo3byauTenb nucTepHo3a OTHOCHUTCH K OTIAENY
Firmicutes, pony Listeria. Pox Ha3BaH B yecTb LUOTIAHACKOTO XMpypra
. Tucrepa.

Mopdonoruss ¥ THHKTOpPHANBHBIE CBOMCTBA. L. monocytogenes —
KOpPOTKHe, cJierka W30THyTble Mmajouyku (minnoit 0,5—0,5 MkMm) wiu
KokkoGaxTepuu (cMm. puc.10.1). B ma3skax Hepemko pacriosnaraiorcst na-
pa/ieJIbHO WM TIOR yrjaoM Opyr K apyry. OG6/1ajaloT XryTHKami,
karncynoi. He o6pasyioT crnop. I'paMnosioXuTeIbHbI.

KynpTHBHpOBanne. Bo3Oyautens nucreprio3a — aspob, pactet (HO
MJI0X0) Ha OGBIYHBIX MUTATEJBHLIX cpeaax MpU CnaboluesoyHoit pe-
axuuu cpeabl ¥ Temneparype 37 °C.

@®epMeRTATHBHAS AKTHBHOCTb. BHOXMMMUYeCKast aKTHBHOCTb HEBbI-
cokxasi.

AHTHreHHas cTpykTypa. JInctepuu umetor O- u H-aHtureHsr, pas-
JIUYUSI B AHTUIEHHOM CTPYKTYpe MO3BOJISIIOT BbUIENIUTL 7 CEPOBAPOB.

@®akTopbl naToreaHocTH. Bo3bynurtens nucreprosa obpasyeT 3HIIO-
ToKcuH. OOnagaer reMOJMTHYECKOM, JIELIMTMHA3HONH aKTUBHOCTLIO,
MOHOUMWTO3CTUMYJUPYIOLIUM peiicTBueM (oTcioma Ha3BaHHe
monocytogenes).

PesucrentHoCTh. JIMcTep 001afalOT 3HAYMTENBHON YCTOMYMBOC-
ThIO: XOPOILO MEPeHOCAT HU3KHE TeMIepaTypbl, BbICYWUMBaHWE, MpU
KUNsYyeHUU norubaioT B TeueHne 3—5 MuH. B Boge, 3epHe, conome
NpU HU3KUX TeMITepaTypaX MOTYT COXPaHATbCS B TeYeHHE HECKOJIb-
Kux jer. B Monoke u Msce npu 4 °C He TOJNLKO He THOHYT, HO
pa3MHOXAaIoTCs.

BocnpHMYHBOCTb KMBOTHBIX. MHOTHE XXMUBOTHBIE YyBCTBUTEIbHbI
K JIUCTEPHUSIM.

Dnuapemmonorns. JIMCTEPHO3 OTHOCHUTCH K CAMPOHO3HBIM HHoek-
LIMAM, M Bo30yauTeNieil KOTOpPbIX BHEWIHSAS cpena SBISETCSA [aB-
HBIM MecToM o6uTaHusA. JIucTepUHM OOHAPYXMBAIOT BO MHOTMX NMpHU-
pOIHBIX 00BEKTAX, HO GOJIbLIE BCEro MX HaXoOAT B CHJIOCE M APYTHX
pPacTUTENBHBIX KopMax. BbimensioT nuctepuyt OT MHOTMX OMKHUX (Ha-
npuMep, Mblilieit, KaGaHOB, JIMC) M AOMALUHHUX XWBOTHBIX M NTHL
(HanpuMep, KOpoOB, KPOJMKOB, CO0aK, KOWIEK, Kyp), KOTOpble, 3a-
paxasich npu yrnortpebJeHHH KOPMOB M BOObI M ApYyr OT npyra, Mo-
TyT ObITb MCTOYHMKOM WHGEKUMH Isi 4deaoBeka. OCHOBHBIM IyTEM
nepejavd JUCTepuo3a ABISETCH AIMMEHTAapHBIi — TpH ynorpebie-
HUM Msica, MOJIOKA, Cbipa, oBolUci. BO3MOXHBI TakXe BONHBIH,
KOHTAKTHBIA MYTH Mepeaadd — IMPU KOHTAKTE ¢ OOJNbHBLIMU XHBOT-
HbIMH, BO3QYWIHO-TNIbUIEBOH — NpH 00paboTKe IepcTH >XMBOTHBIX,
WKyp, nyxa. OObIYHO OTMEYAIOTCH CropagMyecKue ciaydan HHbek-
uuu. bonee BocmpuMMYMBLI K JIMCTepHO3y JIIOAM cTapiue 55 ser, petu
oo 1 roga u OonbHble MMMyHoxepuuMTaMKH (C nopaBaeHrem T-cu-
CTEMBI),
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OnHako HauboJjiee omaceH JUCTEPHO3 LISl OepeMEHHbIX XEHILMH,
y KOTODBIX TAKXE€ CHMXEH UMMYHHBIA cTaTyc. 3a00/ieBAHHE MOXET
nepefaBaThCsl TUIOAY TPAHCIIALUEHTAPHO, YTO TMPUBOAMT K THGEIH
riofa WIM pOXAEHWIO HeOOHOolIeHHOoro 6GosibHOoro pebeHka, KOTo-
pblif OOBIYHO TOrM6GaeT. 3apaxeHHe HOBOPOXIEHHOro OT GoJbHOM
MaTepU MOXET MPOMUCXOLUTb TAKXKE BO BpeMsl POJIOB.

IaTorenes. BxomHble BopoTa WHGEKUHUH — valle BCEro CIM3MUC-
Tasi 060/104YKa MHUILEBAPUTENLHOTO TPAKTa, AbIXaTeNbHBIX MyTeil, Mo-
BpexIeHHast Koxa. JIMcTepuM nomagaioT B KpoBb, ¢ KPOBBIO IpoO-
HUKAIOT B OpraHbl peTUKYJIO3HIOTEIUANbHOM cHCTeMbl (MeYeHb, ce-
Jie3eHKy, JumdaTHyecKue y3lbl) U HEpBHYIO cucTeMy. B aTux opra-
Hax obpasyloTcs JMCTEPUOMBI — Y3eJIKH, COCTOSIME U3 M3MEHEH-
HBIX KJIETOK OpraHoB MU MOHOHYKJIEApHbBIX (parollMTOB, a TAKXe CKOIM-
JNeHuit Bo3Gymutensi. JIMcTepdoMbl MOTYT HEKPOTHU3MPOBATBCS, YTO
MPUBOIUT K DUCTPOPHUYECKUM U3MeHEHHUsIM opraHoB. [Ipu rubenu nu-
cTepUil 0cBOOOXAAETCA 3HAOTOKCUH, BbI3bIBAIOLIUA MHTOKCUKALIUIO.
B pesysnbTaTe nmoBpexaeHusi ¢arolMTOB yCyryONsieTcsi COCTOSTHUE MM-
MyHoAedUIUTA.

Kimnudeckas KapruHa. MHKyOalMOHHBIH MepHo NMpOIoIkKaeTcs 2—
4 Hen. 3abosneBaHHe MOXET MpOTeKaTh MO THIy AHTWHBI, CercHca,
THda, MoryT npeobnagate npusHaky nopaxeHuss LTHC (MeHuHrH-
Thbl, 3HUedanuThl, abcuecc Mo3ra, ncuxossi). Ilo TeueHHto pa3nuya-
10T OCTpbi€, MONOCTphie U XpoHHYeckKHe ¢opMbl aucTepros3a. Hau-
Gosiee TsXKeso, IO THUIly celchca, ¢ BbICOKOH JieTalbHOCTbIO (6onee
50 %) npoTeKaeT JMCTEPHO3 y HOBOPOXIEHHBIX.

HMmmynurer. PDopMupyeTcss HENMPOUHBIH MMMYHMTET, HOCSILMIA B
OCHOBHOM KJIETOYHBIA Xapaxrep.

MiuxpoOHoiorHYecKas IMATHOCTHKA. Matepuan [yisi UCCIeNOBAHUS —
KpOBb, CITMHHOMO3roBasi XWIKOCTb, CMbIB M3 3¢Ba, OKOJIOIUIOAHbBIE
Bonbl. [IpuMeHsiioT GakTepuojornuyeckuii, ceponornueckuit (PCK,
PHTA ¢ nmapHbIMM CBIBOPOTKAMM), &IJIEPTHUYECKUN METOMBI.

Jleyenue. HasHayaioT aHTUGHOTHUKH.

Ipo¢unakmuka. [poBoautcs Hecneuudpuyeckass npopHIaKTHKa.
MoJ10KO M MSICO XMBOTHBIX B oyarax MH¢peKLUHHU MOXHO ynoTpeb-
JIATh TOJILKO Mocje TepMHyecKoil o6paboTKH. BepeMeHHBIX Heo6-
XOOIMMO MepeBOAMTh Ha paboTy, rae UCKJIIOYEH KOHTAaKT C XHUBOT-
HBIMU.

10.2. Bo3byautenu BMPYCHbIX KUWEYHbIX WHMEKLUNA

Bo30ynMTeNsIMU KULLIEYHBIX MH(MEKUMN sBiaseTcss Ooibllias rpymnmna
BUPYCOB, BbI3bIBAIOWIMX Pa3HOOOpa3Hble MO KIMHWYECKHUM TMpH3HA-
KaMm 00jie3HU, OCHOBHOM MEXaHM3M Iepefayd KOTOpbix — (eKalb-
Ho-opanbHblit. K HUM OTHOCATCS HTEPOBUpPYCHI, BUPYCHI IelaTUTOB
A u E, poTaBMpychi.
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10.2.1. dHmeposupycsbi

DHTEpOBUPYCHl (OT rpey. enteron — KMIIKA) — BUPYCHI, 06UTaI0-
LIHE MPEeUMYLUECTBEHHO B KMUIEYHHUKE YEJOBEKA M BBIOESIOLLHUECS
B OKpYXAIOLLYIO cpely ¢ (eKaTHAMH.

Takconomus u Knaccupuxauus. DHrepoBupychl — PHK-comepxa-
LHE BUPYCbI, OTHOCATCS K cemelicTBy Picornavirus (ot snat. pico —
Mmanas BenuuuHa, rna — PHK), pony Enterovirus. IlpeacraBurensmu
pona sIBISIOTCA BUpYChbl ronuomuenura, Kokcaku, ECHO, anTtepo-
BUpYChl THIOB 68—71.

Mopdonorns 1 XMMHYECKH# COCTaB. BHTEPOBHPYCHl — CaMble Mel-
KMe M Haubonee MPOCTO OpPraHM3oBaHHbIE BUPYChI chepHueckoit dop-
Mbl, muametpom 20—30 HM (puc.10.2), cocTosT M3 OJHOHHTYATOI
JuHelHoit rtoc-HuTeBoit PHK u kancupa. Karicun nmoctpoen u3 60
0eKOBBIX CYOBENUHHL, YIOXEHHBIX 0 KyOHYeCcKOMY TUMY CHMMeET-
puu. Bupychl He MMEIOT HapyXHOH cymepkancuaHoi obonoyku. B ux
COCTAaBe HET YIJIeBOLOB W JIMMHMIOB, MO3TOMY OHM HEYYBCTBUTEJIBHBI
K 3dUpy U OPYrumM XUPOPACTBOPUTEISIM.

KynsTuBHpoBanne. BoJBIIMHCTBO 3HTEPOBUPYCOB, 32 MCKITIOYEHM-
eM BHpycoB Kokcaku A, XOpolUO penpoAyLMPYIOTCS B NEPBHUYHBIX
W NepeBUBaeMbIX KJIETOYHBIX KyJAbTypax M3 TKaHeil 4eloBeka U 00e-




3bdHbl. [Tpouecc penpodykuvMy BUPYCOB MPOMCXOAMT B LIMTOIIAa3Me
KJIETOK U COMpOBOXAaeTcs LuTonatuyeckum acdgexroM. B KympTypax
KJIETOK MOJ arapoBbIM NMOKPLITUEM 3HTEPOBUPYCHI 06pa3ylOT OJISAILKH.

AHTHreHHas CTPYKTypa. AHTUTEHHbIE CBOWCTBA BUPYCOB CBSI3AHBI C
4 BUIAMHU KarnCHAHBIX GENKOB. DHTEPOBUPYCHI MMEIOT OBLLMIA IS poa
rpymnnocneuuguyeckuii KOMIIIEMEHTCBA3BIBAIOIMA 1 TUIIocneLUPH-
YeCKUE aHTUTEHBI.

PesncTenTHOCTb. DHTEPOBUPYCHI YCTOMYMBBI K (paKkTOpaM OKpyxKa-
IolIed cpefbl, MOITOMY UIUTENBHO (MecsilaMM) BbDKMBAIOT B BOIE,
MoYyBe, HEKOTOPBIX NMUILEBHIX MPOAYKTAaX M HAa MpeaMerax oOMXona.
Mrorue nesundextantsl (dpeHon, cnupr, ITAB) ManoadpekTHBHBI
B OTHOLUEHMM IHTEPOBUPYCOB, OAHAKO MNoCHegHHE MOrubaioT Mpu
neicTtBUM Y®-jnyyeit, BBICYLIMBAHHUS, OKMUCAUTeNel, dopMaiuHa,
temnepatypel 50 °C B TeyeHWe 3 MMH, NpU KUMAYEHUMH — B Teue-
HHME HECKOJIbKMX CEKYH..

BocnpuuM4HBOCTD KHMBOTHBIX. DHTEPOBMPYCHI CYLIECTBEHHO pa3iy-
YaloTcsl MO0 MATOTEHHOCTU ANA 1aGopaTOpPHBIX XHUBOTHBIX.

DnuaemMuonorus H narorened. 3aGoieBaHus, BbI3bIBAEMBIE IHTEPO-
BMpPycaMi, pacnpoCTpaHeHbl MOBCEMECTHO, OTIMYAIOTCH MAacCOBBIM
XapakTepoM C IPEMMYILECTBEHHBIM MopaXeHUeM gaeTeil. BoaHbie,
MULIEBbIE MUAEMUYECKUE BCITBIILIKH 3HTEPOBUPYCHBIX MH(EKIIMIA pe-
TUCTPUPYIOTCA B TeYEHHE BCero rolja, Ho Haubojee 4acTo B JIETHHE
mecsiupl. [Ilnpoko pacnpocTpaHeHO HOCHTENBCTBO BUPYCOB MOJHOMM-
eanrta, Kokcaku, ECHO.

HUcroyHnkom uHbpekUnH ABIAIOTCA 60JbHBIE M HOCHTENH, BbLIE-
JistioliMe 9HTepoBUpYchl B GosblioM konuyectBe ¢ dekanuamu. Oc-
HOBHOH MEXaHW3M [epefayd — ¢eKaTbHO-OPANBHBIA. DHTEPOBUPY-
CHl MEpefaloTcsl yepe3 BoAy, IMOYBY, MUILEBbIE MPOAYKTHI, MpeaMe-
Thl 06uxona, 3arpsi3HeHHbIE PYKM, MepeHocATcsl MyxaMu. OmHako B
nepBble 1—2 Hex GONME3HU SHTEPOBUPYCHI KPATKOBPEMEHHO BBHIAEJS-
I0TCSl U3 HOCOTJIOTKH, OGYC/IOBIMBAs BO3AYLIHO-KAaMNeJbHbIA MyTh Me-
peaaywu.

DHTEepPOBUPYChl MPOHUKAIOT B OPraHM3M 4Yepe3 MUILEeBapUTEbHBbILI
TPAKT, PeMpOAYLMPYIOTCS B 3MUTEIUH U JUMEPATHYECKUX y31aX po-
TOTJIOTKM M TOHKOM KHIUKH, 3aTE€M MOMAajaloT B KPOBb, BbI3bIBasI BH-
pycemuio. JanpHeiilllee pacnipocTpaHeHHe BMPYCOB, a TaKXe IMopa-
XEeHHe TOTO WIM MHOro OpraHa 3aBMCUT OT THIIA SHTEPOBUpPYca H
UMMYHHOI'O cTaTyca YeJoBeKa.

Oco0eHHOCTH KIMHMYECKMX MposBJieHMii. Bupyc nojiMoMuendTa Bbl-
3bIBAET CAMOCTOATENIbHYIO HO3010THYeCKYI0 POpMY — TTOJTHOMMUEHT.
Jlpyrue 3HTepoBHUpPYChbl BbI3BIBAIOT 3a60jieBaHMS, XapaKTepHU3yIOIIHe-
csi MHoroobpasueM KJIMHUYECKMX MPOSIBMIEHWI, TaK KaK MOTIYT MoO-
paxaTth pa3nuuHsie opraHbl U TKaHu: LHHC (nmosnomuenutonomnod-
Hble 3a00JieBaHUSA, MEHUHTUTBI M 3HLedaMUThI), MoMepeyHonoaoca-
TYIO MYCKYJaTypy (MUanrus, MUOKAapAWUT), OpraHbl AbIXaHUS (OCT-
pble pecMpaTopHble 3abojieBaHMS), MUIMEBapUTENbHBIA TpakT (rac-
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TPO3HTEPUT, IUapes), KOXHbIE U CIAU3HUCTbIE MOKPOBHI (KOHBIOHK-
TUBUT, JAMXOPAJOYyHble 3a00JieBAHUA C CHITbIO U Oe3 Hee) U Ap.
HAmmynnret. Ilociae nepeHeceHHON SHTEPOBUPYCHOM MHGEKLVH B
opraHuame (popMHupyeTcsi CTOUKMH, HO TUMOcNeUUPUYECKUT UMMY-
HUTET.
Ilpodpunaktuka. [Tpu GOJNBIIMHCTBE 3HTEPOBUPYCHBIX 3a6oseBaHMil
cneuuduryeckue cpeactsa Mpo¢UAaKTUKM OTCYTCTBYIOT.

10.2.1.1. Bupycsl nonuomuenuma

TMonuomuenur — octpoe JauxopamoyHoe 3aGojieBaHWE, KOTOPOE B
YacTH CJIyyaeB COMPOBOXIAETCS MOpaXeHWeM ceporo BellecTBa (OT
rpey. polyos — cepblif) CMUHHOrO MoO3ra U MO3rOBOTO CTBOJIA, B pe-
3yJbTaTe 4Yero pa3BUBAIOTCA BSUIble aTpodMyecKue Mape3bl M Iapa-
JIMYU MBI HOr, PYK, TYJOBHUILA.

TTonuomuenur ussecteH ¢ niydokoii apesHoct. B 1909 r. K. Jlau-
nuireitHep 3. Ionnep mokasaqu BUPYCHYIO 3TUOJIOTHIO MOJHOMM-
eJInTa.

AHTHreHHas CTPYKTypa. M3BeCTHBI TPU CEepOJIOTMYECKUX THMIIa BU-
pycoB nosuomuenura — I, II, III, koropbie He BBI3BIBAIOT Mepe-
KpecTHOro MMMYHMTeTa. Bce TpM cepoTuIia B 3KCIIEpUMEHTE IarTo-
reHHbl [Uisl 06e3bsiH, ¥ KOTOPHIX BO3HMKAaeT 3aboJieBaHUE, CXOLHOE
MO KIMHMYECKUM TIPOSIBIEHUAM C IMOJIMOMHUEIUTOM Y 4eJioBeKa.

ITaToreHe3  KaMHHdYecKas KapruHa. BXOAHBIMU BopoTaMu HH(pek-
UMU SABJSIOTCA CIU3UCTBle 0OOJIOUKHM BEPXHUX ABIXaTEJIbHBIX MyTeid
Y MuLIeBapUTesbHOro Tpakra. IlepBUYHas penpoayKUus BUPYCOB IPo-
UCXOAUT B JUMaTHYeCKHX yTax INIOTOYHOro KOJbLA U TOHKOHM KHLI-
KH. 310 0obycIoBIMBaeT OGWIbHOE BbleNeHHE BUPYCOB M3 HOCOIJIOTKH
U ¢ dexatusaMHU ele O0 NMOSABAEHUS KIMHUYECKMX CHUMITTOMOB 3a-
GoneBanuda. U3 numdaTryeckoit cucteMbl BUPYCHl IPOHMKAIOT B KpOBb
(Bupycemus), a 3zateM B LIHC, roe oHM u30upaTenbHO MMOpaxaloT
KJIETKH NepeaHUX POroB CIIMHHOrO Mosra (IBUraTejbHble HEHPOHBI),
B pe3y/JbTaTe Yero BO3HUKAIOT Mapaauyd. B ciyyae HakoIUIEHUS B
KPOBHM BUPYCHENTPATIM3YIOUIMX AHTUTEN, GIOKUPYIOLMX MPOHUKHO-
sBenue Bupyca B IIHC, nmopaxenus IHHC nHe HabGaiomaercs.

HMHKy6auMOHHBII nepuoa Mpogosixaercsl B cpegHeM 7—14 gHeii.
Paznuyaior TpM KJIMHUYecKHe (POPMBI MOJUOMMEIUTA: MapaMTHyec-
Kyl (1 % cnyyaes), MEHUHIeaNbHYIO (6e3 mapanuyeif), aDOPTUBHYIO
(merkass ¢opma). 3abGosieBaHue HaYMHAeTCS C IMOBBLILLIEHUS TeMIiepa-
Typbl Teja, obluero HeIOMOTraHWs, ToJIOBHBIX GoJjieit, pBoThl, 6osei
B ropse. ITonuoMHeauT HepeaKo UMeeT ABYXBOJHOBOE TeYEHHE, Koraa
nocye Jierkoit ¢popMbl U HACTYMUBILUErO 3HAYUTEJBHOIO YJIYULUEHUS
pa3BuBaetrcs Tskenasi dopMa Gonesnu. IMapaautuyeckyro dopMy yaiie
BBI3LIBAET BHpPYC MOJUOMHUENUTA ceporumna I.

Ammynnrer. locne nmepeHeceHHOro 3aboJjieBaHUSI OCTAETCS MOXU3-

224



HEHHBIM THMoCcHeUbUYECKUA UMMYHUTET, 0OYCIOBJIEHHBII aHTUTE-
JaMHU U MECTHOI PE3UCTEHTHOCTDBIO CIU3UCTOU O0GOJIOYKU MIOTKH U
KMIIeYyHUKa. [laccUBHBINH ecTecTBEHHBII HWMMYHMTET COXpaHsSieTcs B
TeyeHUe 3—5 Hea XHU3HM peGeHKa.

JIaGopaTopHaa muarHocTnka. MaTepualiioM [Isl UCCAENOBAHUSA SB-
Js0Tc ekanuu GONbHBIX, OTHENSEMOE HOCOIJIOTKH, MPU JETAlb-
HBIX MCXOJaX — KYCOYKM rOJIOBHOTO U CHMHHOINO MO3ra, JUMQaTH-
YECKHEe Y3Jbl.

BeiresnieHe BUpPYcOB MOJMOMHUENUTA ITPOBOAAT ITYTEM 3apaxeHHs
HUCCIeAYEeMbIM MaTepUaJIOM TMEPBUYHBIX (KJIETKH MMo4yekK o0e3bsiH) U
NEPeBUBAEMBIX KYJIbTYp KieToK. O pernpoOyKLUW BHPYCOB CymAT IO
uuTonatuueckomy 3¢ddexkry. MaeHTHPHULMPYIOT (TUMHPYIOT) Bbioe-
JIEHHBIW BUpYC € MOMOLbI0 TUMoOcNeundHYecKUX CHIBOPOTOK B pe-
akuuu Heitpanusauuu (PH) Ha kynbrype kietok. BHyrpuTHMoBas
avddepeHUHALUS «IUKUX» (BUPYJIEHTHBIX) M BaKLUMUHHBIX BapHaH-
TOB BMpYca MoJIMOMHeNnTa rpoBoauTcs ¢ rmomoiwbio HPA, PH uu-
TonaTtuyeckoro addexrTa BUpyca B KYJAbTYype KIETOK CrieliMprUIecKUMHI
cbIBOpoTKaMu, a Takxe ITLP.

Ceponuarnoctuka Bkmoyaer PCK, PH ¢ napHbiMu cbiBOpoTKa-
MU OOJIBHBIX C MOMOLUBIO 3TAIOHHBIX LITAMMOB BHpYCa.

Crneundmyeckas npopuiakTaka H jJedeHHe. DMUIEMUM TTOTHOMME-
JuTa oxpatbiBaiu B 40—50-x romax ThICAYM U OECATKH ThICAY YesO-
BeK, M3 xotopeix 10 % ymupanu u npumepHo 40 % CTaHOBWIMCH
WHBATIMIAaMHU. MaccoBoe NpHMeHEHHE BaKLUMHBI MIPOTUB MOJIHOMUE-
JIUTA MPUBENO K Pe3KOMY CHMXEHMIO 3a00JIeBaeMOCTH B MUPE, B TOM
Yyycjie U B Halleil crpaHe.

Paspa6orannas [x. ConkoMm (1953) uHakTMBMpOBaHHasi BaKLH-
Ha [POTHB MOJUMOMMENUTA He TMpPeJOTBpalliaNia LIUPKYISLHUIO MOJU-
OBHUPYCOB CpelM HaceJIeHMs, MOCKOJIbKY HE obecreynBala MeCTHYIO
PE3HUCTEHTHOCTD [MHIIEBAPUTEILHOrO TPaKTa.

A. C36uH (1956) momy4us arreHYMpoBaHHbIE 1ITAMMbI BUpYyca Tio-
JIMOMMEJIMTA TPEX TUMOB M MpelJIOXKWI MCMOJIb30BaTh UX B KayecTBe
XUBOW BaKLMHBI.

B 1958 r. oreyectBeHHBbIE BHUpycosiord A. A. CMOpPOIUHLIEB U
M. [I. YymakoB pa3paboTajii MepopanbHYIO XUBYIO KyJbTYPaJbHYIO
BaKUMHY u3 wiTamMmmoB Ca6uHa (BbIMycKaeTcsd B XUAKOM BHIe), KO-
TOPYIO MCIMOJIB3YIOT ISl TIPUBUBOK JETSM C TPEXMECSYHOro Bo3pac-
Ta. BakuuHa co3gaeT CTOMKUiT ryMOpasbHBIA U MECTHBIIf UMMYHHTET.

Jleduenue monuoMHuenuTa cumnrToMarHyeckoe. [lpumeHeHHe romo-
JIOTHYHOTO WMMYHOIIOOYIMHA IS TIpedynpeXIeH!s pa3BUTUS Ma-
panuThyeckUXx ¢opM BecbMa orpaHUYeHO.
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10.2.1.2. Bupycsl Kokcaku, ECHO u 3aHmeposupycesi
munoe 68—71

Bupycel Kokcaku Boigenerbl B 1948 r. B CHIA B Mecteuke Kokcaku
U3 UCTMpaXHEHUN GOJIbHBIX MOJTUOMUETUTONMOZOGHBIM 3a60/IeBAHUEM.

Bupycel Kokcaku no crerneHM NaTtoreHHOCTH JISI HOBOPOXAEH-
HBIX MbIlieN pa3feneHbl Ha 2 rpynnbsl — Kokcaku A (ropaxaloT cke-
JIETHYIO MYCKYJIATypy C pa3BUTHeM BsUIbIX Mapanudeit) u Kokcaku B
(nopaxator HHC ¢ pasputHeM cnacTUYECKHUX NMapajuyeil; BbI3bIBAIOT
rubesibp Mbluteit). I'pynna A npejcrasieHa 23 cepoTumamu, rpyiia
B — 6 ceporunamu, OTAMYAIOILMMMCS MO AHTUIEHHBIM CBOHCTBaM.
Bupycnl 061a1a10T reMarrilOTHHUPYIOLIEN aKTHUBHOCTBIO.

Bupycst ECHO nonyywin HasBaHMe MO HayaJibHBIM GYKBaM CJIOB:
enteric cytopathogenic human orphans viruses (IOCJOBHO: KMIIEYHBIE
UMTONATOreHHbIE YeJoBeYyeCKHe BUPYChI-CUpOThI). BHUpYyChl BhigeneHb
B 1951—1953 rr. or 60JbHBIX ¢ 3a60eBaHUEM, HANOMHHAIOLUM [10-
Juomuenur. B otanume ot BupycoB mojiMmomuenuta U Kokcaxu BH-
pycsl ECHO HemaroreHHbl mIsi BCeX BHAOB JIAGOPATOPHBIX XUBOT-
Hbix. M3BectHo Gosiee 30 ceporunoB Bupycos ECHO, otnuyarommx-
csl [0 AHTUTEHHBIM CBoWcTBaM. MHOTHe cepoTHNbI O6GMaNalOT remar-
DIIOTHHHUPYIOIIMMH CBOHCTBAMH. DHTEPOBMPYCHI cepoTUnoB 68—71
BoigesieHbl B 70-x rogax. Haubosblllee 3HaueHHe B MATOJOIMM YeJIO-
Beka MMeloT BMpyc Tvna 70 (BblIejiieH BO BpeMsI MaHAEMHH OCTPOro
reMOpPparu4eckoro KOHbIOHKTHBUTA) U BUpyc THNa 71 (BbiaeseH BO
BpeMsl 3MUIEMUHU OT GOJIbHbIX MEHMHIUTAMU W 3HUedanutamu). o
6M0JIOrHYeCKUM CBOMCTBAM 3TH BUPYCHl 3aHUMAIOT MPOMEXYTOYHOE
MOJIOXEHHE CpPeld APYrHX SHTEPOBUPYCOB.

JlaGopaTopuas mmarHoctuka. HMccienyeMbiM MarepuaioM cilyxar
dexannu, HOCOMIOTOYHBIN CMBIB, KPOBb, CITMHHOMO3IOBAasL XXHIKOCTb.
Bupychl BBIIENAIOT B KYJbTYpe KJIETOK M Ha HOBOPOXAEHHBIX MbI-
wax. BoigeneHHblit Bupyc uaeHTHGMUMpYOT ¢ nmoMolipio PH Ha co-
OTBETCTBYIOLLMX Guosornyecknx obbekrax, a Takxe PTTA (i sH-
TEPOBUPYCOB, 06J1aJAI0LMX FeMATTIIOTHHUPYIOILEi akTUBHOCThIO). Ce-
POOMATHOCTHKA TaKasi Xe, KaK IMpU [oJUOMUEIUTE.

Cneundnyeckas npopunaxTHka u jevyeHne. OTeyecTBEHHBIMU yue-
HbBIMH pa3paboTaHa MHAKTHBHPOBAaHHAs BaKl[MHA IIPOTHB SHTEPOBH-
pyca cepotumna 71. B oTHOllLleHHM APYruX 3HTEPOBUPYCOB BaKLMHOM-
podunakTMKa OTCYTCTBYeT. JleueHHe CUMNTOMAaTHYECKOe.

10.2.1.3. Bupyc 2enamuma A

lenatut A — octpoe HHeKLUMOHHOe 3a60/ieBaHKHe, KOTOPOe Xapak-
TEPU3YETCS JIUXOPAAKON, MOpaXeHUEM IMeYeHH, B psiie ClydyaeB —
XKENTYXOH U OTIMYaeTcsl CKIOHHOCTBIO K BIMHAEMHYECKOMY pacripo-
CTpaHEHMIO.
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3abojieBaHUEe H3BECTHO ¢ yOOKO ApEeBHOCTH M OIMMCAHO elle
FunnokparoM B IV—V BB. g0 H.3. Bupyc rematura A (BI'A) orxpsit
B 1973 r. C.®eitHCTOHOM.

Takconomust, Mopgosiorusi, aHTHreHHas CTPYKTypa. Bupyc renmaru-
Ta A oTtHOocuTcsl K ceMeiictBy Picornaviridae, pony Hepatovirus. ITo
CTPYKTYPHOI1 OpraHM3aLMy U XUMUYECKOMY COCTAaBYy CXOHEH C Ipy-
T'MMHU 3HTEPOBMpYCAMH, UMEET OOUH BUpyccItelpHUYecKHil aHTUIEH.

Kynbmusuponanne. BI'A KyJbTUBHDPYIOT B KYJILTYypax KJIETOK, HO B
OT/IMYME OT APYrHX SHTEPOBHUPYCOB LMKI penpoaykiuuu BI'A Gonee
IJWTENbHbINA, a uUTOnaTudeckuit 3¢ ¢eKT He BbIpaXeH.

Pesucrenmocts. BI'A oTinyaercst oT Apyrux 3HTEPOBHMPYCOB 6ob-
lie# ycTOMYMBOCTbIO K HATPEBAHUIO: COXpaHseT MHGEKIIMOHHYIO aK-
TUBHOCTb Npu 60 °C B TeyeHue 12 4, HO MHAKTUBUpPYETCS NPU KU-
NAYEHUU B TeueHUe 5 MUH. Bupychl BbLKMBAIOT B OKpyXalolllei cpe-
ne (Boge, BbieNeHUAX GOJIBbHBIX).

BocnpHEMYMBOCTD JKHMBOTHBIX. DKCITEpUMEHTANIbHYIO MHbEKUMIO yna-
€TCA BOCIPOM3BECTU HA o6e3bsiHAX — MapMo3eTax M LUMMIIaH3e.

Dmpemunonoruda. [enatuT A pacmpocTpaHeH MOBCEMECTHO, HO OCO-
6eHHO B perHoHax ¢ TUIOXOM CHUCTEMOI BOAOCHAOXEHUS M KaHAIU-
3alMK, a TaKKe HU3KMM YPOBHEM TrMrHeHbl HaceneHus. Ilo macco-
BOCTH TMOPaXEHWS TeMaTUT A SBASETCS BTOPOIl MOc/e rpuMa BU-
pycHo#t uHdekuuei. DoneloT MperMyIlecCTBEHHO AETH B BO3PAcTe OT
4 no 15 net. INomseM 3abosieBaeMocT HabMOAaeTCA B JIETHUE M OCEH-
HUE MecCsILbl.

HUcrounukoM HHGeKUMH ABISAIOTCSA GoJbHbIE KaK € KIMHUYEC-
KM BBIpaXXeHHbIMU, TaK ¥ GeccMMNTOMHBIMH dopMaMu HWHGEKLHUH.
Mexanusm nepenaun MHGeKUUM — (eKaTbHO-OpalbHblil. Bupycsl
BbLIENAIOTCA ¢ PeKaTusiMHM, HayuHasi co BTOPOI MOJOBMHBI MHKY-
6auMoOHHOro MepyuoJa M B Hayale KIMHUYECKUX MPOSBIEHMIA; B 3TO
BpeMsi 6osibHble HauGojiee omacHb! ISl okpyXaiowuX. C BO3HUKHO-
BEHUEM XEJTYXH{ MHTEHCUBHOCTb BbIIEJIEeHHsi BUpyca cHuxaercs. BI'A
nepeaaioTcs 4Yepe3 BOAy, MMILEBbIE MPOAYKTHI, MPEAMETbI 06UXO-
1a, rpA3Hble PYKHU; B JAETCKMX KOJIEKTUBAaX — HWIPYLIKH, FOPUIKH.
Bupychl cnocoGHbI BbI3bIBaTh BOAHbIE U MUILEBbIE SMUAEMUYECKHE
BCTIBILUKH.

ITaToreHe3 W KiaWHM4YecKasi KapruHa. IlaToreHe3 rematura A u3y-
YeH HelloCTATOYHO W OTJIMYaeTcs OT [ATOreHe3a APYrMX 3HTEpPOBM-
pycHbIX MHbeKUUi: nepBUYHOe pasMHoXeHue BI'A B kulIEYHUKE He
IOKa3aHO; BUPEMHsI KPaTKOBpPEMEHHAs; YCTAHOBJIEH CTPOTUil TPOIMMU3M
BUpYyca K KJIETKaM MeyeHU, B UMTOILIa3Me KOTOPLIX OH penpoLyliu-
pyeTcs.

HUHkybaunoHHbIit nepvon konebnerca ot 10 mo 50 gueit, cocTas-
JiAs B cpedHeM 2—3 Hen. BoigensiiorT Tpu KIMHUYecKHe PopMbI re-
natuta A: xeatywHyio (1—10 % ciy4aes), 6e3XenTylluHylo, HeccuM-
nroMHylo. TIpogpoMasibHbIil epMoA HaMOMMHAET OCTPOE PecliUpaTop-
Hoe 3abojyieBaHue, crnycTd 4—5 AHeit Ha ¢oHe CHUXEHHs TeMIlepa-
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TypbI TeJia pa3BHBAIOTCA CHMIITOMbI, XapaKTepHBIE M XENydoYyHO-
KUILEeYHbIX 3a6oseBaHuil. Y geTeit yale BcTpeyaeTcsi Ge3XeNnTyllHas
¢opma. Teuenue 3aGoneBaHMs, KaK NpaBuiio, H0GPOKAYECTBEHHOE,
6€e3 TaXeNbIX OCIOXHEHUH. XpoHUueckue ¢(OpMbl HE pa3BUBAIOTCS.

HAmMyHnuTeT CTOMKMIA, CBSI3aHHBIA ¢ UMMYHODIOGYIMHAMM KJiac-
ca G u cexkpetopHbIMU IgA. B Hauane 3a0ojeBaHust B KPOBU MOSIB-
nsilorest IgM, KoTopble COXpaHAIOTCS B OpraHu3Me B TeueHue 4—6
MEC M MMEIOT AMArHOCTUYEecKoe 3HayeHue. Y JeTeil Mepsoro roaa
XH3HW OOHApyXWBAIOTCA AHTHTENA, MOJNyYeHHBIE OT MaTepy 4epes
TUTaLEHTY.

JlaGopaTtopnas muarHoctuka. MccrenyeMbIM MaTepuaioM CiyXar
KpoBb (chiBopoTKa) M (pexanuu GonbHoro. Ilpu paHHel AMarHocTH-
K€ OCHOBHOE 3HaYeHHe MMeeT oOHapyxXeHWe HapacCTaHWs TUTpa aH-
tuten kinacca IgM c¢ nomoinsio HDA, PUA u vuMMyHHOI amekT-
poHHON Mukpockonuu (UDM). DTuMu ke MetogamMu MOXHo obHa-
PYXHWTb BUPYChl WU BUPYCHBII aHTUreH B pekaiusax GonbHLIX. Bbl-
IeJIEHUs] BUPYCOB HE INPOBOASAT U3-32 OTCYTCTBMS METOJOB, HAOCTYII-
HBIX JUIA MPAKTUYECKUX JIabopaTopuid.

Cremmguyeckas npoduiakTuka u jJedenne. 11 npopuiakTMKu re-
naTuTa A UCMONb3YIOT UMMyHOrIoOyauH. [Ipenapar BBOJAT AETSAM B
npeasnuaeMUYecKUi NMepuosA, a Takxke JHMLAM, MMEBIUUM KOHTAKT
¢ 6osbHBIMH. JlI0ASIM, BBIE3XKAIOIUMM B PErMOHbI C BBICOKHM YpPOB-
HeM 3260JIeBa€MOCTH IO renaTuty A, peKOMeHIyeTcsl BBEAEHHE WHAK-
THBUPOBAHHOM KyJbTypaJibHON BaKIUHBIL.

10.2.1.4. Bupyc 2cenamuma E

Bupyc o6Hapyxen B 1980 r. npu ucciegoBaHuu exanuit 60JabHBIX
metogom HOM. Cogepxur PHK, oTHocurca k ceMeicTBy
Caliciviridae (ot nar. calix — vawa), pony Hepevirus. Bupyc rematu-
ta E umeer HeGosbluue pasmepsl (32—34 HMm), cdepuueckyio dop-
MY, MPOCTO OPraHU30BaHHYIO CTPYKTYpY, OTJIMYAeTcsl OT BUPYCOB re-
naTura A no aHTUreHHbiM cpoiictBaM. C TpyooM KyJbTHBUDYETCS B
KYJIbTYpe KJIETOK, MaToreHeH s 00e3bsiH (LIMMIaH3e, MaKaku).

AnugeMuu renatuTa E peructpupyloTcsi B OCHOBHOM Ha Teppu-
topusix Cpeaneit Asuu, lOro-BoctouHoit Asuu, LeurpasibHoii AMe-
puxu. Mcroynuk — GonbHble moau. MexaHusM 3apaxeHus — ¢e-
KaJIbHO-OpaJibHbI, OCHOBHOH MyTh Mepefayd — BOAHBINA. boselor
NPEMMYILIECTBEHHO JIMLIA MOJIOZOrO M cpefHero Bospacra (15—40 ner).
NHKkyOauMOHHBINH MepuoJ COCTaBNsAET oT 2 A0 9 Hend.

Kiunnyeckas xapTHHA CXOXa C TakoBoit mpu renatute A. Teue-
Hue 3aboneBaHusi, Kak TpaBuio, JoOpokayecTBEHHOE, OAHAKo y Ge-
PEMEHHBIX XeHLUMH OTMEYaIoTCs TsiXesible PopMbl Goie3HH C JieTalb-
HbIM HCXOJIOM.

HAMMyHATET HEJOCTATOYHO M3YYeH.
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U1 {MArHOCTHKHM MCITONIb3YIOT CEPOJIOTUYECKHIT METOA, 3aKilioya-
IouMiicss B oOHapyXeHUH aHTUTEN K BUpYcy ¢ nomoupio UPA. PHK
Bupyca renatuta E MoXHO onpefenuTth B dexanusAx U ChIBOPOTKAxX
6onbHbIX MeTomom TTLIP.

Jledyenwe cuMmTOMaTHYECKOE.

s cnewuduyeckoi npodunakTmky rernatura E 6epeMEHHBIM XeH-
IMHAM MOXHO BBOAUTb MMMYHOINTOOGYIMHBI. Co3naHbl UHAKTHBUPO-
BaHHbIe BAKLMHBI, pa3pabarbiBaloTCs peKOMOUHAHTHbBIE M XUBbBIE BAK-
LINHBL.

10.2.2. Pomaeupychbli

PoTtaBupycel — BO3GYAMTENNM OCTPBIX TACTPOIHTEPUTOB Y HENOBEKA,
obHapyxeHbsl B 1973 r.

Takconomusn, Mopdonorns, XHMHIECKHI cocTaB. PoTaBMpyCbl OTHO-
carcsl k cemeiictBy Reoviridae, pogy Rotavirus. Bupyc umeer coe-
puyeckylo ¢opmy, adamerp 70—75 HM, coAepXHMT ABYHUTYATYIO
¢parmentuposannyio PHK u gBa kancuma ¢ KyGUYeCKUM THUIIOM
CUMMETpUU — BHYTpPeHHHU#t 1 HapyxXHbii. Kamcuasl MMeloT BUI Ko-
Jieca (obox co crnMLaMu), YTO MOCHYXHJIO OCHOBAaHMEM [UISl Ha3Ba-
HUA BUpycoB (OT JIaT. rota — Kojeco). HapyxHasi nunonpoTredaHast
0007104Ka OTCYTCTBYET.

KynntusupoBanue. Bupychbl ynaercs KyJTbTMBMpPOBATh Mpu olpeje-
JIEHHBIX YCJIOBMSIX B KyJbTypax KieTku. JlaGopaTopHble XHBOTHbIE He-
YyBCTBUTEJbHBl K POTABUPYCaM 4YeJIOBEKA.

AnTnrenHas cTpykTypa. MMetotcsi BHYTpeHHMH rpynnocneuudguyec-
KMif M HapyXHble TUMocnenubuyeckue aHTUTEHBI, 0 KOTOPBIM po-
TaBUpychl KjaccUPUUMPYIOT Ha 4 cepoTHIa.

PesucrentHocTs. PoTaBUpPYChl COXPAHSIIOT XMU3HECTOCOOHOCTb B OK-
pyXalollieif cpefile B TeYeHHE HECKOJbKUX MecsleB.

Omapemuonorua. PoTaBUpYCHBIH MACTPO3HTEPUT PACNPOCTPAHEH MMO-
BCEMECTHO, ITOPaXaeT NMpeHUMYILECTBEHHO AeTeil B BO3pacTe OT 6 Mec
no 6 ner (40—60 % cnyyaeB Bcex MOHOCOB y AeTeit). XapakTepHa
Bbipa)XeHHasi 3UMHSAA Ce30HHOCTb. PerucTpupyloTcs BOOHBIE, MUILE-
Bble, ceMeifHble M BHYTPUGONIbHUYHBIE BCMBILIKYU 3aboneBanus. Mc-
TOYHUK MHPeKUUU — GosibHblE MU HOCUTENU. MexaHu3M nepegayu —
¢exanbHO-OpANbHBIN.

IlaToreHe3 u KIMHMYecKana KapTHHA. Bupyc pasmHoxaercsi B KieT-
KaxX CJIM3UCTOM 000JI0OUKM TOHKOH KHIUKH, BBI3bIBasi BOCMAJIMUTENb-
Hblil Npouiecc. MHKyOaUMOHHBIN MepHo npoaoskaeTced oT 15 4 go 5
AdHeill. 3aGojieBaHME COMPOBOXAAETCA MOHOCOM, TOLUHOTOM, PBOTOIA,
GonsiMM B XMBOTe U OObIYHO 3aKAHYMBAETCH IOJHBIM BBI3JOPOBIIE-
HUeM uyepe3 S—7 mHeif.

Hmmynuter. UMMyHUTET 06ycnoBieH o6pa3oBaHUEM ChIBOPOTOY-
HBIX, CEKPETOPHBIX aHTUTeN U uHTepdepona. IlaccuBHBIA ecTecTBeH-

229



HBIIt UMMYHUTET COXPAHSIETCA Ha MPOTSKEHUM MepBbIX 6 Mec Xu3-
HU pebeHkKa.

JIaGopaTopHas amarmocTHka. MatepuasioM LSl MCClHeNOBaHUS SIB-
nsotest pexanuu. DKcpecc-IMarHoCTUKa OCHOBAHA HA BhIABIEHUH
BUPYCOB WM aHTUreHoB ¢ momolipio DM, UOM, UDA u PHUA.
BolzeneHue BUPYCOB He MPOBONAT M3-32 OTCYTCTBUSL METONOB, JOC-
TYNHBIX A/ MPaKTHYeckuX naboparopuit. CepomuardHocTuka ocylie-
craiagercsi ¢ nomoiupio PH, PCK, PTTA ¢ napHbsIMH CbIBOPOTKaMH
GONIbHBIX.

Crnemndudeckas npodriakmaka u Jeyenwe. PazpaboraHa mHakTH-
BUpOBAaHHAs BakLMHA. JledeHHe CHUMIITOMAaTHYECKOE.

10.3. Bo36yautenu npoTO30MHbLIX KUIWEYHbIX UH(EKUUH

10.3.1. Bo36ydumens amebua3sa

AMme6uas — uHpekuuoHHass GoyesHb, Bbi3biBaeMas Entamoeba
histolytica, conmpoBoxaaouiasics SI3BEHHBIM TMOPAXEHUEM TOJICTOMN
KMILKH; BO3MOXHO 00pa3oBaHHe abCLEcCOB B pPa3siMYHBIX OpraHax;
TIPOTEKAET XPOHUUYECKH.
Boa6ynurens otHocutrcsi K Protozoa, tumy Sarcomastidophora,
noaruny Sarcodina. OtkpriT B 1875 r. pycckum ydyeHsim @. A Jlewuem.
Mopdonorns u KyipTuBHpoBanHe. Bo3bynuTesib CyLUeCTBYeT B IBYX
CTAaIMSIX Pa3BUTHSA: BEreTaTMBHOM M LMCTHOMW. BereratuBHast cragus
uMeeT Heckonbko ¢GopM (TKaHeBasi, 6oJiblliasi BereTaTUBHasA, MPOCBET-
Has ¥ npeauucTHas). Llucra (mokosiujasicss ctagus) UMEET OBATbHYIO
dbopmy 1 nuaMetp 9—14 mxm; obpasyeTcsi U3 BereTaTUBHBIX PopM B
kuireyHuke. MHGULMpOBAHUE MPOMCXOAMT MPH MOMagaHUM LUCT BO3-
OyouTeas B KMIIEYHUK, [Ae U3 HUX oBpasyloTcd KMILUEYHbIE BereTa-
tuBHbie popmbl. [TpocseTHass popMa umeer pasmep 15—20 MKM, oHa
nepenpuraeTcss MeQleHHo, oOUTaeT B MPOCBETE TOJICTOW KMIIKH Kak
6e3BpeIHbIii KOMMEHCAJ, HO B OMPEAEIEHHBIX YCIOBUAX CTAHOBHMTCS
MaToreHHo! Y MpeBpalaeTcs B TKAHEBYIO, WIM MHBA3UOHHYIO, dop-
Mmy. Tkanesas dopMa nmeer pasmep okoso 30 MkM u obiagaer noa-
BUXXHOCTBIO 3a cyeT ¢opMupoBaHus mncepuonoanit. OHa MoxeT 06-
HapyXHUBaTbCSl B CBEXEBBINENEHHBIX (eKaNUAX yeloBeka, MPOHUKAET
B CTEHKY TOJICTOM KMIIKM, BBI3BIBAET SI3BEHHBbIE MpoLeCcChl, crocob-
Ha darouUTHpOBaTh 3PUTPOLUTHI (3puTpodar, wiu remarodar).
Pe3nctentHocTh. BHe opraHusma 6Gnictpo (uepes 30 MuH) moru-
6aloT TKaHeBass M MpocBeTHasg ¢opMbl Bo3bymutensa. LIMCThI ycToii-
YUBbl B OKpyXawllieil cpefie, coxpaHssichk B dekaqmax U BoLE TpHU
temriepatype 20 °C B TeyeHue Mecaua. B mpomykrax MUTaHUsA, Ha
oBollax U pyKTax LHUCTHI COXPAHAIOTCA B TEYEHHUE HECKOJBbKUX HHEH.
Dmupemuonormsa. AMe6Mas — aHTporoHo3Hoe 3aboneBaHue. Mcroy-
HUKOM HMHBa3uu ABJISETCA 4esioBeK. MexaHU3M nepefayd — dexaib-
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HO-OpaJibHbIi. 3apaxeHHe NMPOMCXONUT MIPU 3aHECEHUH HUCT C Mpo-
OYKTaMH NUTaHUs, ocOOEHHO OBOLIAMU M (pPYKTaMU, pexe — C
BOMOH, yepe3 mpeaMeThl HOMallHEro obuxona. PacnpocTpaHeHHIo HUCT
croco6CTBYIOT MYXH M TapaKaHBbl.

ITaTorenes m KauHMyeckas KapruHa. LlMCThl, MonaBluMe B KulUeY-
HUK, U obpa3oBaBiumecs npocBeTHbl® (popMbl aMef MoOryr oburarthb
B HEM, He BbI3biBasg 3a6oneBaHusi. IIpM CHUXEHUM PE3UCTEHTHOCTU
opraHu3Ma ameObl BHEAPSIIOTCA B CTEHKY KHIUEYHUKA M pa3MHOXa-
torcsi. PasBupaercs kuuieyHslil ame61uas. DToMy mporeccy crnocobeTBy-
IOT HEKOTOpble MpencTaBuTeNd MUKpodopsl KulueuHuka. ITopaxa-
10TCsl ¢ oOpa3oBaHUEM fI3B BEPXHHMI OTHEN TONCTOM KMIUKH, WHOT-
na — npsiMas Kulika. OTMevaeTtcss YacThlif XUIOKHIA cTyl. B ucnpax-
HEHHUSX OOHapyXHBAalOT THOWHbIE 3NEMEHTBI U CIH3b. MoXeT MpoHc-
XOOUTh nepdopalusi KUIIEYHOH CTEHKU C pa3sBUTHEM THOMHOro ne-
pUTOHUTa. AMEOBI C TOKOM KPOBH MOFYT MOMAajaTh B NeYeHb, Jier-
Kue, ToJOBHOM MO3r — pa3BMBaeTcsl BHEKHIUEYHBIH amebuas. Bos-
MOXHO [OSIBIEHHE KOXHOro ame6uasa, pa3BUBAIOILErOCs KaK pesyiib-
TaT BropuyHoro mpouecca. Ha koxe mepuaHanbHoil obiacTH, mpo-
MEXHOCTH U Aroluil o6pasyloTcss 3po3uu U Majgobosie3HeHHbIe SA3BbL.

HMmmynnrer. [lpu ame6uaze UMMYHUTET HECTOMKHIA.

MugpoGHoIorHyecKas AnarHocTnga. OCHOBHBIM METONOM SIBJISIET-
csl MUKPOCKOMHYECKOe HMCClefoBaHMe HUCIMpaxHeHui 6ojJbHOro, co-
nepXuMoro abclieccoB BHYTPEHHHX OopraHoB. Masku oKpallMBalOT pa-
ctBopoM Jlioronsi U reMaTokcuiMHOM. CepoJioryeckue HcclefoBa-
uua (PHTA, PCK u np.) npu ame6Guase OGbIBAIOT YaCTO IMOJNIOXKH-
TeNbHBIMH.

Jleyenne u npodunakTika. B NeueHUM UCMONB3YIOTCS clenyloliue
npenaparbl: HeCTBylOlIMe Ha aMe0, HaxXOASLUMXCS B NPOCBETE KH-
leYHUKa (IpOM3BOAHBIE OKCHXUHOJIMHA — XMHHUOQPOH, IHTEpOCEN-
To, MekcadopM, MHTECTOMAaH, a TaKXe COeNMHEHWS MbIlbsKa —
aMHHAapCcOH, 0Ocapcoll U [p.); AEHCTBYIOLMe Ha TKaHeBble (POPMBI
aMe0 (mpemapaTbl 3MeTHHA); AeUCTBYIOLUHE HA MpocBeTHble GOpMBI
aMeb ¥ aMe0, HaXoOALMXCS B CTEHKe KMIUKM (TeTPauUKIWHbBI); Xeif-
cTBylolIMe Ha aMe6 npu 1060 MX AOKATM3ALUU (POU3BOJHBIE UMH-
JazoJa - METPOHHAA30J).

MpodunakrTika aMe6uasa cBfA3aHa C BBISIBIEHHEM U JeYeHUEM
LMCTOBBIICNUTEIEl U HOoCUTeNell ameb.

10.3.2. Bo36ydumenr moKconnasmosa

TokcoriasMo3 — 300Ho3Hasi MH(pEKUHOHHaA Oojie3Hb, Bbi3bIBaeMas
BHYTPUKJIETOYHbIM Mapa3utoM Toxoplasma gondii, conpoBoxxaloita-
Acs Mapa3’MTeMHMEH, MOpaXeHHEM PalIMYHBIX OPraHoB; Y YejoBeKa
KJIMHUYECKUE TPOSIBAEHUS] MoAMMOPGhHDI, UM 3abojieBaHUE MpoTe-
KaeT 6ECCMMITTOMHO.
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Boz6ynutenb otHocuTcs K Protozoa, Tumy Apicomplexa, Kmaccy
Sporozoa. Orkpsit B 1908 r. HI.Hukonem u JI.Mamnco.

Mopdonomsa 1 KyIsTHBHPOBAHHE. B XHU3HEHHOM LIMKIIE TOKCOIUIA3M
pa3NM4aloT HECKoIbKOo Mopdosornyeckux craguit. XapakrepHyio ¢op-
MY KMMEIOT 3HAO30UThI (TPOO30UTHI) — AaIeabCUHOBAs HOJbKA MJIU
nonyMmecsit, pasmepoM 4—7x1,5—2 Mkm. Ilpu okpacke nmo PomaHos-
ckoMy—I'um3e uuroruiasma umeer roiyboit upet, a sigzpo — pybu-
HOBO-KpacHbIii. TokcomnaasMbl KyJbTUBUPYIOT B KYPUHBIX 3MOpHOHaX
M Ha KyJAbTypax TKaHeH, a Takxke IyTeMm 3apaxeHHUs JiaGopaTopHbIX
XKHUBOTHBIX — O€JbIX MBbILIEH U [p.

PesncrenTrocTh. TOKCOIUIa3Mbl GbICTPO MOTMGAIOT MPU TeMIiepa-
Type 55 °C, BbicOkO yyBcTBUTENbHBI K 50 % cnupTty, 5 % pacrBopy
NH,OH.

Onapemuonorns. TokcoruiasMbl paclpoCTpaHEHbl MMOBCEMECTHO.
HUcTOYHHMKOM MHBA3WM CIIYXAaT MHOTME BMABI JOMAIUHMUX U JUKHMX Mie-
KOMUTAIOUIMX, & TakKke NTUUBL 3apaXeHWe MPOUCXOIAMT 4YacTo B pe-
3y/lbTate ynotpebaceHUA B TMILY TEPMUYECKM IUIOXO O6paGOTaHHBIX
nponykroB (MsICO, MOJIOKO, fiflia), MOJYYEHHBIX OT XHBOTHBIX, 3a-
PAXEHHBIX TOKCcOMIazMaMH. OKOHYATEIbHBIMM X035€BAMH TOKCOILIA3M
SIBNISIIOTCS KOLUIKM M MPEIACTABUTEM CeMeHCTBa KOIaybuX, BbIAEISAIO-
He C KMCIPAXHEHUSMU OOLMCThbI Bo3Gymurens. Yenosek, MHPULIHK-
POBaHHBIl TOKCOIUIa3MaMHU, HE BbIIEJISAET MX B OKPYXAIOUIYIO Cpendy.

ITaTorenes H KIMHAYECKas KaptwHa. B opraHusm yejioBeka Bo3bymu-
TeJIM MOMAajalT AIMMEHTAPHBIM, peXe KOHTaKTHBIM (Yepe3 MoBpexX-
NEHHYIO KOXY M CIAM3UCTbIe OGOJIOYKH) WAM BO3MYLUHO-ITbLIEBBIM
nyreM. [Ipy BpoXEEHHOM TOKCOIJIa3MO3€ BO30yIUTE/Nb MPOHUKAET B
IUTof, Yepe3 TIUIALIEHTY.

TokcomiasMbl, MPOHUKIIME B OPraHM3M, OOCTUrAlOT C TOKOM
JuMdbl perMoHapHbIX JUMEATUYECKUX Y3JIOB, pa3MHOXAIOTCA U Ipo-
HUKAIOT B KpOBb, Pa3HOCSITCS [0 OpPraHU3My, IMomnajxasti B KJIETKU pe-
TUKYJIO3HAOTEJUANbHOM M LIEHTPaJIbHOM HepBHON CHMCTEM, rme ob-
Pa3yloT LMCTbI, COXpPAHAIOWMECA NECATHIETUSMM.

WHKyGaimoHHblii mepuog okojio 2 Hen. Kiunuyeckas KapTHHa
pasHoOGpa3Ha M 3aBUCHMT OT Jiokanusauuu Bosbynurens. [Ipu Bpox-
IEHHOM TOKCOIUIa3MO3€ BO3MOXHBI rM0eb IioJa, caMONMpOM3BOJIb-
Hblii BBIKMABILI WIM MEPTBOPOXACHUE, pOXIEHUe neTed ¢ medek-
TAMU Pa3BUTHA.

HMmmynnrer. [lpu 3a6oseBaHUM OTMEYAIOTCS MPOSBIECHUS KIETOY-
HOTO Y TYMOpPaJbHOr0O MMMYHHUTETa, YTO TpPENATCTBYeT HOBOMY 3a-
pPaxeHUIo TOKCoIlazMaMU. Pa3BMBaeTcsi TaKxXe ajieprus.

MiukpooHoornyeckas TUArHOCTHKA. J{HarHocTHKa MPOBOAUTCA My-
TEM MHKDPOCKOIMMM Ma3Ka, MOJyYeHHOro U3 MaToJIOrMyeckoro marte-
puana, okpallieHHoro 110 PomaHoBckoMy—Ium3e. Pexe npumeHser-
¢t 6Moslornueckuii Merol 3apaxeHHs Mblilieil. OCHOBHBIM B JHarHo-
CTHKE ABNsAeTCA ceposnordyeckuit meron. Ilpumensior PU®, PHTA,
PCK, a Takxe peakumnio Ca6uHa—®Penbamana, win KpacsllHil TECT,
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MpY 3TOM MEpO30UThI BO3OYAMTENsE B 3aBUCHMOCTH OT CBOIICTB aH-
TUTENl HCCIeyeMOii ChIBOPOTKH KPOBH MO-Pa3sHOMY OKpalUWBalOTCA
METHUJIEHOBBIM CHHUM. HMCMofb3yoT auieprudeckuii MeTof — rnocra-
HOBKY BHYTPMKOXHOMN NpOOLI C TOKCOIUTa3MHHOM.

Jleyenne u npopmnaxmika. B neyeHun nmpuMeHsioT xiopuAvH. Hau-
6onee acddeKTUBHBIM SIBISETCS NMPUMEHEHUE KOMOWHALMKA THpUMeE-
TaMWHa (mapanpuMa) ¢ cyiabaHwaMUIHbIMU Tipenapatamu. [Ipu Ge-
PEMEHHOCTH peKOMEHIYETCS BMECTO NMHpUMETAMHHA NMPUMEHSTh CITH-
pPaMHULMH, KOTOPBIA HE IMPOXOOUT Yepe3 ILIALEHTY.

K Mepam npodmiakTMKA OTHOCAT THTHEeHUYECKHe TpeOOoBaHUS,
B YAaCTHOCTH MBIThe PYK Nepel enoii; HeobxonMMa TIUATE/bHAS Tep-
Muyeckas obpaborka Msica; cieayer usberatb oOLIEHUS C OecrnpH-
30pHBIMHU KOLLIKAMH.

10.3.3. Bo3bydumens nambnuo3sa

JIamMO1mo3 — aHTpONOHO3HAA MH(pEKUIMOHHAsS 60Jie3Hb, BHI3HIBAEMAs
Lamblia intestinalis (Giardia lamblia), xapakrepuayouiasica Hapyiue-
HMeM GYHKUHHA TOHKOW KMILIKH; YacTO MPOTEKAeT KaK GecCUMITOM-
HO€ HOCUTeJNbCTBO. Bo3b6ynutenp oTrHocuTcs K Protozoa, Tuny
Sarcomastigophora, nmoaTuny Mastigophora (XryTMKoHOCLBI), BIep-
Bbie onucaH B 1859 r. pycckuM yuensim JI.D.JIsmOnem. Cyluectsyer
B BWle BereratuBHOW ¢opMbl W LuCThl. BereratuBHast ¢opma rpy-
weBuAHasA, pasMepoM 9—21x5—12 MKM, NMONBUXHASI, UMEET 4YEThi-
pe Mmapbl CUMMETPUYHO PACHOJIOXKEHHBIX XIYTHKOB.

HcrounvkoMm uHbekuuu spisiotcsi 00JibHbIE JIOAM U 34OPOBbIE
HOCUTENH. 3apaXeHHe NMpPOMCXOLUT MUILEBBIM WIM BOXHBIM MYTEM.

JIns (MArHOCTHKM MPOBOJAT MUKPOCKOMUYECKOE UCCIENOBAHHE Ha-
TMBHBIX M OKPAILUEHHBIX Ma3KOB, MMOJYyYEeHHBIX U3 UCIPAXHEHUH, Ny-
ONEHAIBHOTO COAEPXHUMOTO.

T JedeHHs TNPUMEHSIIOT METPOHMIA307, HUPUIA30J, AKPUXUH

W 1p.

10.3.4. Bo36ydumens 6anaHmuduosa

BanantTuavos (mu3eHtepusi uH¢pY30pHass) — 300HO3Hasi HMHdeKUH-
OoHHas 0(oJie3Hb, XapaKTepU3YIOLUAsCS SI3BEHHBIM TMOPaXEeHWEM TOol-
CTO KHUILUKHU U obuieil MHToKcukauueil. BosOyaurens GanaHTHAMO3a
Balantidium coli otHocutca k Protozoa, Tumy Ciliophora. Tlapasur
MMeeT BEreTaTUBHYI0 M LICTHYIO CTaOWM pa3BuTUsl. LlMcThl momapa-
IOT B OKpyXawuwylo cpeay ¢ ¢eKalusIMU M JJIATENIbHO B Hell co-
XpaHsIloTCsl. 3apaxeHWe LUCTaMM MPOUCXOIUT vepe3 poT. Bereratus-
Has CTaius MpeicTaBjieHa Mapa3uTaMu OBaNbHOU (GOPMBI C pECHHY-
KaMH; Ha KOHLIE MMEETCH ILENEBUIHOE OTBEPCTHE — IIEPUCTOM C
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POTOBBIM OTBEPCTUEM — LiUTOcTOMOM. Ilapasur pacnpocrpanen miu-
POKO, ONHAKO penKO BHI3bIBaeT 3abosieBaHUe. JleueHHe cXOmHO ¢
JleyeHUeM ameOuasa.

fmaesa 11

BO3BYAUTENN UHOEKLUMOHHbLIX BEONE3HEN
AbIXATEJNbHBLIX NYTEWU

11.1. Bo3byautenu 6akrepmManbHbIX WHGEKUMIA
AblXaTenbHbLIX NyTen

11.1.1. Bo36ydumenu dugpmepuu

Iudrepus — uH¢exUHOHHas Gosie3Hb, Bhi3piBaemas Corynebacterium
diphtheriae, xapakrepu3sywoumasca GpUOEPUHO3ZHBIM BOCMANEHUEM B
3eBe, I'OpTaHU, Tpaxee, pexXxe B JPYrHX OpraHax W SBACHUAMM WH-
Tokcukauuu. Bosbynurens nudrepun Ut otkpeir B 1883—1884 rr.
T. Kne6com u ®@. Jlepdnepom.

Takconomus. Corynebacterium diphtheriae oTHocuTcs x otaeny
Firmicutes, pony Corynebacterium.

Mopdonorns ¥ THHKTOpHAIbHBIE cBOiicTBA. Bo30bynurenb audrepun
Xapakrepusyercs MoiuMopdUsMoM — Hapsiny ¢ Haubosee pacrpoc-
TPaHEHHbBIMU TOHKHMH, ClerKa U3OTHYTBIMU MAJOYKAMH [UIMHON 1—
5 MKM BCTpeualoTcsi KOKKOBUAHBIE M BeTBsiliMecs ¢opmbi. Pacriona-
raiorcs 6akTepuH Hepeako Mof yrjioM Apyr K apyry (puc.11.1). Ouu
HE 00pasyloT CIOp, HE HUMEIOT XIYTHMKOB, Y MHOTHX LUTAMMOB BbI-
ABISIOT MHKpokaricyny. XapakrepHoil ocobeHHocthio C. diphtheriae
SIBISIETCS. HAIMYME HA KOHLAX NMAaJOYKH 3€peH BOJIOTHHA, 4TO obyc-
JIOBJIUBAET HEPAaBHOMEPHOE OKPAlUWBAaHWE KJIETOK AHWJIWHOBBIMH Kpa-
curensamMu. I'paMnonoxureneH.

KyavTtupuposanmne. C. diphtheriae — dakynsTaTUBHBI aHa3po6,
onTUManbHas Temneparypa g pocra 37 °C, pH cpenst — 7,6. Pa-
CTEeT Ha CMEeLUANbHBIX NMUTATEJBHBIX cpefax (B 4acTHOCTH, HA 3JieK-
TUBHOHM cpene — CBEpHYTO# ChIBOpPOTKe); Ha cpeme Knaybepra, co-
gepxaiuei KpoBb U TEJUIYPUT Kaausi, oOpa3lyeT KOJOHUU TpeX TH-
MOB: KPYMHbIE Cepbleé C HEPOBHBIMU KpassMH, pagdaibHOi HcYep-
YeHHOCTBIO, HAMOMUHAIOIKMEe MAprapuTKH; MEJKHe 4YepHbie, BBIMYK-
JIble C POBHBIMU KpasiMU; KOJIOHHM, TIOXOXHE Ha KOJIOHHU 0BGOMX
THMOB.

B 3aBMcuMoOCTH OT KyJAbTypaibHbIX U (DEpMEHTATUBHBIX CBOICTB
pasnuyalor 3 6vonornueckux sapuanra C. diphtheriae: gravis, mitis
¥ intermedius.
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DepMEHTATHBHAA AKTHBHOCTD.
buoxuMuueckas akTUBHOCTb
Bo36ynuTenss au¢TepuH HocTa-
TOYHO Bbicoka. Hapsiny ¢ npyru-
Mu depMmeHTaMu oH obnamaer
UMCTHHA30i, KOTOpasi OTCYT-
CTBYET Yy ApPYrux KopuHebakre-
puii. buosap gravis pepmeHTHpY-
€T KpaxMai ¥ [JIMKOreH B OTNIH-
yye OoT GuoBapa mitis.

Anrnrensas crpykrypa. Ha oc-
HoBaHWU ctpoeHuss O- u K-aH-
TUreHoB pasnuyalor 11 cepoBa-
pOB BO30ynuTeNs AUPTEPHH.

®akTopsl naroresnocTy. Oc-
HOBHBIM (PaKTOpPOM TATOreHHO-
CTU SIBASIETCA IK30TOKCHH, IO-
paxalowMui MbIILY cepaLla,

Puc.11.1. Baxrepuu — B030OyauTeNnH
WHGEKLUMA AbIXaTeJbHBIX TIYTEH.

1 — Gopaetemnbl; 2 — JETHOHEABI;, 3 —

XJaMHIOUK; 4 — MEHHHTOKOKKH, 5 —
HaAMOYCYHUKH, TNOYKHM, HE-  crpenrokokkH; 6 — MHUKOGaKTepHu Ty-
pBHble raHrMK. CrocoOHOCTb  6epkynesa; 7 — xopuHebakTepun nud-
BbIpabaTbIBaTh TOKCHH CBS3aHA C Tepuu; 8 — MHKOMIAIMBI.

HaluyveM B KieTKe npodara,

Hecywiero reH tox*, oTBeTCTBEHHBIH 3a 0Opa3oBaHue TOKCHHA (CM.
pasgen 3.7). KpoMe Ttoro, C. diphtheriae nponyuupyer depMeHTHI
arpeccMd — ruajnypoHuzaasy, HeipaMuHWAAasy, Kopa-cgakrop.

Pe3ucrenrroctb. [JudTepuitHag namoyka ycToifuMBa K BbICYLLMBA-
HHIO, JeHCTBHIO HU3KHUX Temmepatyp. MoXeT coxpaHaThcs Ha JAeTc-
KMX Hrpyiukax xo 15 mHeit, B Bome — 6—20 mHeii.

BocnpuuMYHBOCTh KHBOTHBIX. Mozaenu I KyJNbTHBHPOBAaHMUS
C. diphtheriae HeT, ogHaKO K TOKCHHY 4YBCTBHTEJbHBI MOpCKME
CBHHKH, KPOJIUKH M Hpyrue XWBOTHbBIE.

Ycnosno-naTorennbie kopuneGakTepun. K poay Corynebacterium, nomMu-
Mo BO30yaMTensi AWMTEpHH, OTHOCATCH ApPYTHME BHABI, CIOCOOHBIE TNpHM OI-
peleseHHbIX YCJIOBMSX BbI3bIBaTb 'HOMHO-BOCNAIWTENbHbIE 3abojieBaHus —
C. pseudodi phtheriticum (hoffmanii), C.xerosis ¥ T. . OTH Gakrepuy oburta-
10T TaMm Xe, Fae W Bo3OyauTenn nudrepuv, — B 3€Be, Ha KOHBIOHKTHBE,
KOXe.

Omapemuonorua. UcrouHnk uHdexuuy — OGOJbHBIE JIOAM U HO-
curend. OCHOBHO#I MyTb NMepefayd MHGpeKUHY — BO3AYLUIHO-KaNelb-
Hbli{, HO BO3MOXEH M KOHTaKTHO-ObITOBOi — u4epe3 Oeybe, mnocy-
ny, vrpywku. BocnpuuMumBocts K mudrepuu Bbicokas, Haubonee
YyBCTBMUTEJIbHbI K BO3OYAHMTENI0 JETH, OJHAKO B MOCjHeqHUe TOALI Ha-
OionaeTcst «ITOB3pOciIeHUe» 60Je3HU. 3aboneBaHue yallle BCTpeyaeT-
cfl OCEHbIO.

ITarorenes. BxoaHuie Bopora uHbexuuy — ciausucTblie 060104KH
3eBa, HOca, AbIXaTeJbHbIX myteil ¥ T. 1. Ha MecTe BXOAHBIX BOpOT
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Habmionaercsi GubpMHO3HOE BOCMAEHHE, OOpa3yeTcsl XapaKTepHas
nudrepuyeckast IieHKa, Kotopas ¢ TPYAOM OTHENSCTCA OT Mojte-
XalUX TKaHei. 3K30T0Kcuﬂ BbIIENSEMbIi1 GaKTepUsSIMH, MomazaeT
B KpOBb, B pe3y/ibTaTe 4Yero pa3BMBaeTcsi TOKCHHeMHSA. TOKCHUH mo-
paxaeT MWOKapll, MOYKH, HAIMOYEYHUKH, HEPBHYIO CHCTEMY.

Kmanyeckas kapruna. CylllecTBYIOT pa3HOOBGpa3Hble 110 JOKAIM3a-
umuu dopmbl andrepun: audrepus 3eBa, HOca, ropTaHM, a3, HapyxX-
HbIX MOJIOBBIX OPraHOB, KOXH, paH u Ap. B 85—90 % ciy4aes Habmo-
naercst Audrepusi 3eBa. MHKyb6aLMOHHBI nepuox — ot 2 no 10 aueit.
3aboneBaHne HaYUMHaeTcs C TOBBILIEHMS TEMIIEpATYphl TeNia, MOsIBIe-
HUsA 6ONM MpH INOTAHHUHM, TUIEHKH Ha MHUHIAIMHAX, YBEAUYEHMS JIUM-
darnyeckux yanos. VY B3pocisix Audrepusi MOXeT MPOTEKaTh KaK AaKy-
HapHas aHIMHa. Y JeTeil paHHero BO3pacTa HepeAKO ONHOBPEMEHHO C
3¢BOM M HOCOM B IaTOJIOTMYECKUI TMpPOLIECC BORIEKAETCS I'OPTAHb, U
B pE3y/ibTaTe OTEKa IOpTaHW pa3BuBaeTcsl NucTepUifHbIi Kpym, KOTO-
Pblil MOXeT NMPUBECTH K ac(hUKCUU U CMepTH. [Ipyrue TsKesible OcIoX-
HEHMsl, KOTOpble TaKXKe MOTYT SIBUTHCSI TIPHYMHOI CMEPTH, — TOKCH-
YeCKUA MHUOKApIAUT, OCTPAasi HeNOCTaTOYHOCTh I'MITodH3apHO-HAAMOYEY-
HUKOBOW CHCTEMBI, Mapaji4 AbIXaTeJbHBIX MBILLILL.

HAmmynnrer. Tloce nepeHecerHoro 3abonesaHust BbIpabaThiBaeTCs
CTOKUH UMMyHHUTET. JIOCTATOYHO NMPOJONKUTENbHBIM SABIAETCSA [M0-
CTBAKLMHAIbHBIA UMMYHUTET (B0 3—5 siet). BrIBIsAIOT HATMYKE aH-
TUTOKCHUYECKHUX aHTHUTeN ¢ momouisio PIITA.

MuxpoGunosoruyeckas aHarHocTuka. s 6aKkTeproNOrH4ecKoil Iu-
arHocTMKHM Audrepun GepyT MaTtepHal U3 3eBa M Hoca. Jlis mocra-
HOBKH NpeABapUTENBHOTO NHAarHO3a BO3MOXHO NpHMeHeHHe GakTe-
procKonuyeckoro Meroaa. OCHOBHOI Meron — 6aKTepUONOTHYECKUIA.
B npouecce unaeHTHPMKAUMK BbLIENEHHOH 4MCTON KyabTypbl C.
diphtheriae nuddepenuupylor ot Apyrux kopuHebakrepuii. BHyrpu-
BUIOBasT MAeHTU(hHUKALMA 3aKJII0YaeTcs B OIpeNeieHUH OHOBapa, YTo
HMMeeT TOJBKO IMUIEMHUYECKOE 3HAYeHHeE.

Jlevenne. OCHOBHOI MeTON NeYeHUS — HeMe[UIEHHOE BBeleHHe
aHTUTOKCHYECKOl MpOoTHUBOAUGTEPUITHOI chiBOpoTKH. TIpoBoastT Taxke
aHTUOUOTHKOTEPATTHIO.

IIpopunaktka. Crneuuduueckas npopuiakTika 3aKiIio4aercsi BO
BBENEHUM TPYIHBIM JETAM, HaYMHAA C TpeXMeCs'YHOro Bo3pacrta (IO
3TOTO BpPEMEHM Y HHUX COXpaHseTCsl TUIaLieHTapHbId UMMYHMTET), UG-
TepUITHOTO aHAaTOKCHHA, BXomsiero B coctas MpenaparoB AKJIC (an-
cOpOMPOBAHHO KOKITIOWHO-AUTEpUITHO-CTONOHAYHONR BaKLIMHBI),
AJIC (ancopbuposaHHOro IUPTEPUIIHO-CTONOHAYHOrO0 AHATOKCHHA).
PeBakunHauu0 NMpou3sofsaT ¢ noMoiplo AJIC-aHaTOKCHHA He TOJIBKO
B JAETCKOM BO3pacTe, HO M B3pOCAbIM JoAsM kaxasie 10 ner. Ilpu
KOHTaKTe C GOJIbHBIM YENIOBEKOM JIIOASM, HE MMEIOLIMM HampsKeH-
HOIO0 aHTUTOKCHUUYECKOr0 MMMYHUTETA, BBOAAT NuTepUiiHbIA aHaTOK-
cuH (All). TlomuMo maHHbIX mpenaparos, BeiyckaloT AKJIC-M,
AJC-M, AII-M — aHaTOKCHMHBI, COAEpXKAlle Majoe KOJHUYECTBO aH-
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THreHa U HCrojib3yeMble IS UMMYHHU3ALUUM JIO0ned ¢ Mpeapacnoiio-
XKE€HHOCTBIO K aJUIepruM, OONHAKO 3TH IMperaparbl ABAAIOTCA MeEHEe
UMMYHOTE€HHBIMH.

11.1.2. Bo3bydumenb ckapnamuHsi

CkapnarnHa — uHbeKLnoHHas 6oyie3Hb, BbI3biBaeMasi Streptococcus
pyogenes, COMpOBOXJAWOLIascs OOLIeH MHTOKCHKALIMEH M XapaKTep-
HOM APKO-KpacHO# ChIMbi0 (OT uTai. scarlatto — KpacHbli, Garpo-
Bolif). Briepeeie B 1902 r. I'. H. [aGpuyeckuii BbICKa3a1 NMpeaionoxe-
HHUE O CTPENTOKOKKOBOH 3THOJNIOTMH CKapnaTHHbl. Bo3bymutenem ckap-
JIATHHBI, TaK Xe KaK ¥ APYTMX OCTPbIX H XPOHMYECKUX 'HOIHO-BOC-
NaJTuTeNbHbIX 3a00N€BaHUI YenoBeKa (POXHUCTOE BOCMAJIEHHE, CTper-
TOKOKKOBAsi aHTMHA, OCTPbIif W MOZOCTPBIA 3HIOKAPAUT, TIOMEpY-
noHedpUT, peBMaT3M), sBisieTcst S. pyogenes (cM. puc.11.1). Xapak-
TEPUCTHKY Bo3OymuTens cm. 13.1.7.

Onupemuonorun. OCHOBHOM TyTh Mepenay MHPEKLUHUH — BO3AYLL-
HO-KalenbHblii — OT OOJNILHOrO YenoBeKa (MAM HOCHUTENS]) K 310po-
BoMy. Ilocye nmepeHeceHHOro 3a6oNeBaHUsl OCTAETCS CTOMKHI UMMY-
HuteT. [loaToMy B3pOCJbIE JIIOAM, KaK MPaBWIO, HEe GONEIOT cKapna-
TUHOW. HanGonee BOCHpUHMMYMBLL K cKapaatuHe getu (1—8 ner).

IlaToreHe3 M KinHuyeckas KapTHHa. CKapiaTMHA — TOKCHKO-CEI-
THYecKoe 3abosieBaHHe, COMPOBOXIAIOLLIEECS JTUXOPATOYHON peaKiy-
eif, aHrMHOMH (HepeIKO HEKPOTHYECKOH), yBeAnyeHUEM JuMdarnyec-
KHMX Y3/10B, MEJIKOTOYEYHOI ChINbI0O Ha Koxe. Bo3byaurenb npoHu-
KaeT B OPraHW3M Yepe3 CIM3HUCTYIO 0DO0JIOYKY 3€Ba M HOCOIMIOTKH
(MHOrma yepe3 MOBPEXIEHHYIO KOXY), Tlleé pa3BMBAIOTCS CKapjiaTH-
HO3Hasi aHTMHA W MOTYeMOCcTHOM NuMdaneHUT. OT pa3MHOXAIOLIMUX-
cA B MUHIAJIMHAX MUKPOOPraHM3MOB TOKCHH ITOTIANAeT B KPOBb, YTO
MPUBOAUT K OBLIEH MHTOKCHMKALMKM C TOCHEedYIOled aaeprusaluei
U rosiBneHueM HedpuTOB, apTpuToB, NuMdaneHuToB. MHKybauuoH-
HBIA Mepuon mpopomxaercs 1—12 nHei, B cpenHeM 4—5 OHeM.

MuxpoGHoNOrHyecKas JHArHocTHKa. J/IMarHo3 cTaBsiT B OCHOBHOM
Ha OCHOBaHMU KIMHHYECKMX M 3TMUAEMHONOTHYECKMX AaHHBIX. [lns
nabopaTopHOro MOATBEPXKAEHUS NMArHO3a MCIOJIB3YIOT MUKPOGHOIO-
TMYEeCKU U cepoNoruyeckuii Meroabl. MarepuaioM [isi MUKpoOHO-
JIOTUYECKOTO MCCJIENOBAHMS CIYXHT Ma30oK M3 3eBa, KOTOPbIH 3ace-
BAETCSl Ha KPOBSIHOM arap. Y BpIpOCHICH KYTbTYphl OTMpPENENsIOT ce-
porpynny, ceposap. sl cepoIOrHyYecKOro MOATBEPXIEHUA AUATHO-
3a BO3MOXHO oOHapyxXeHHe aHTUTena K O-CTpenTosu3uHy.

Peakiusa JIuka (BHyTpuMKoxHas rnmpo6a Ha HaIMYME AHTUTOKCUYEC-
KOO UMMYHHUTETa) MO3BOJISIET ONMpPEAETUTh YYBCTBUTENBHOCTh K CKap-
JIaTWHE, HO cedac BHYTPUKOXHBIe MPOOLI CTABUTh HE PEKOMEHIYIOT.

Jleyenne. st neyeHUs: UCronb3ylOT aHTUOGUOTUKH.

ITpodpunakmuka. Crieunduyeckas npoguaaktuka He paspaboraHa.
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11.1.3. Bo36ydumens Koxmowa

Koknomr — uHpexkunonHas Gone3nb, Bhi3biBaemas Bordetella
pertussis, xapakrepusylollascs NMPUCTYNAaMH CIIa3MAaTHYECKOro Kall-
ns. HabGmonaetcss nperMyLLECTBEHHO Y AeTeil XOMIKOJILHOrO BO3PAcTa.
Bos6ynurens Kokmoiua 6bu1 oTkpbiT B 1906 . XK. Bopne u O. Xanry.

TakconomMusa. Bo36ynuTens KOKIIOIIA OTHOCHUTCS K OTAENY
Gracilicutes, pony Bordetella.

Mopdonorns 1 THHKTOpHAJIbHBIE CBOHCTBA. B. pertussis — menkas
OBOMAHAs rpaMOTPULIATENIbHASA MAN04YKa C 3aKPYIIEHHBIMU KOHLAMM
wnHo#t 0,5—1,2 MkM (cM. puc.11.1). Criop m XIYTUKOB HE MMeeT,
obpasyeT MHKpOKaIICyIy.

KyastusupoBanne. B. pertussis — crporuii aspo6, onTuManbhas
temneparypa aisi pocra 37 °C, pH cpensi 7,2; oveHb TpeboparenbHa
K MUTaTeNbHBIM cpemaMm, pacreT Ha cpemax bopme—Xaury (kapro-
denpHO-rTHLIEPHHOBOM arape ¢ RoGapjieHHEM KPOBH), Ha KOTOPOiA
00pa3yloTcsl KOJMOHUM, TIOXOXHE HA KalejJbKd PTYTH, U Ka3eHHOBO-
yronsHoM arape (KYA), obpasysi cepoBaTro-KpeMOBbIE KOJOHHH.

®epMeHTATHBHAA aKTHBHOCTb. B. pertussis GHOXUMUYECKH HHEPTHA.

AuTHreHHas CTpykTypa. bopneresursl umelor O-aHTHreH, cocros-
wmit U3 14 xkomrnoHeHToB (dakropos). B. pertussis obnamaer oGs3a-
TeqbHbiMM ¢akTopamu 1, 7, a Takxe 2, 3, 4, 5, 6 B pazmAIUYHBIX
KOoMOUHalusaX. B 3aBUCMMOCTH OT HUX COYETaHUS pa3U4alOT CepoBa-
pul B. pertussis.

®akTopn! naTorenHocTH. B. pertussis — 3HIOTOKCHH, BbI3bIBAIOLIMIA
JIUXOpANKy, OEJIKOBBI TOKCHH, obOnamarouuii antudaronTapHoi ak-
THUBHOCTBIO M CTHUMYJIHUpYIOLIKIT NUMbpOLUTO3, (epMEHTBI arpecCcHH,
MOBEIILIAIOLIME COCYIUCTYIO MPOHUIIAEMOCTD, O0Iaflaloline rMCTaMUH-
CEHCUOWIM3MPYIONIUM XeHCTBUEM, BhI3bIBAIOLIME rMOENb SMUTEIUAD-
HBIX KieToK. B axresumn GakTepuili MPUHUMAIOT YYaCTHE IE€MarriioTH-
HUH, NWIK U OeJKU HapyXHOH MeMOpaHBHI.

PesucrenTaocts. Bo3bynurens Kokimoiuia o4eHb HEYCTOWYUB B OK-
pyxawowei cpene.

BocnpuumunBoCTh KHBOTHMX. [IpM MHTpaHa3aNBHOM BBENEHWU
KyJIbTypbl B. pertussis GeyibIM MbIlIaM pa3BMBAETCS MHEBMOHMS.

Ompemuonorna. Koknoil — aHTpornoHo3Hoe 3a00sieBaHUE; UCTOY-
HUKOM HMH(EeKUHUH SBISAIOTCs 60onbHble NOAM (0cOOEHHO OMAacHble B
HavyaJbHOU craguu Gonesnu) u Hocurend. [lepemaya uHgekuK ocy-
ILECTBJIsIETCS] BO3AYIIHO-KAMeNbHbIM MyTeM. 3a0oieBaHUEe BCTpeyaer-
cs noBceMecTHO. Boselor vaie neru xomiKonbHoro sospacta. Oco-
6eHHO BOCNPUMMYHMBBI K KOKJIIOLLY TPYXHbIE N€TH, IUIA KOTOPBIX OH
Haubonee omnaceH. OceHbI0 M 3UMOI1 HaAGJIOKaeTCs IMOBHILIEHHE 3a-
GoJieBaeMOCTH.

ITarorene3. BxomHbsiMu BopoTaMu MHbeEKLUN ABAAIOTCA BepXHHE
IbIxaTe/bHBIE MYTH, TO€ Pa3BUBAeTCsl KarapajbHoe Bocnaienue. B pe-
3yNbTATE MOCTOSIHHOTO DAa3fpaXeHHsl TOKCUHOM pELIeNTOpOB HbIXa-
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TeJIbHbIX TyTeil MosiBNsieTcs Kaillejlb, B JaJibHeHIIeM B AbIXaTeJIbHOM
LUeHTpe obpasyeTcst oyar BO3OYXIEHHS M TIPUCTYNBl KalUig MOTYT
6bITh BbI3BaHB M HecrneUUPUUECKUMHU pasfpaxuTeJssMU. B Bo3HMK-
HOBEHMM INPUCTYNOB KALUISI MMEET TaKXe 3HayeHWe CceHCUBUIM3a-
uMs OpraHMaMa K TOKCHMHaM B. pertussis.

Knnanveckas kaprua. MHKyOaiMOHHBIM MepuoOn cocTaBiser 2—
14 nuHeit. TosiensioTcss HenOMOTaHMe, HEBBICOKASI TeMIepaTypa TeJa,
HeboJIblloN Kailiesib, HacMopK. [lo3nHee HAaYMHAIOTCS MPUCTYMBI crias-
MAaTUYECKOTrO Kaliis, 3aKaHYMUBAIOIIMeCcs BblueJeHHeM MOKpoOThl. Ta-
KHX TIPUCTYNOB MOXeT ObITb 0T 5 1o 50 B cyTku. 3a6oseBaHue Ipo-
nonxaercs go 2 Mec. Pasnnyalor Jierkylo, cpegHeTaXeNylo ¥ TsKe-
Jiy10 GopMbI KOKJTIOLHA.

HAmmymuter. [Tocie nepeHeceHHOro 3a60seBaHUs BbipabaThbiBaeTcs
CTOWKUI MMMYHHMTET, KOTODbIH COXpaHsEeTCsl HA IPOTAXEHUH Bceid
XHU3HH.

MukpoGunonornyeckas IMarHocTuka. MarepuaiioM Ui McciefoBa-
HUS SIBNsieTCsl CJIM3b U3 BEPXHUX AbIXaTejdbHbIX NMyTeil. OcHOBHOM
METOJ AMArHOCTUKK OakTepuonoruvyeckuit. JUs peTpocieKTUBHON IH-
arHOCTHUKHU MNMpuMeHsIoT cepojiornueckuit Meron (PA, PCK, PHTA).

Jleyenne. Tpu Taxenbix ¢opmax KOKIIOINA HA3HAYAIOT aHTHUOHO-
TUKHW, HOPMAIbHBIA FOMOJIOTUYHBIA UMMYHOIIOOYIHMH. PekoMeHmyloT-
Csl AHTUTMCTAMUHHBIE Tpenaparbi, XOJOMHbIM CBEXWUI BO3OyX.

IlpodmnakTuka. s cneunduyeckoil npoduakTHKM KOKIIOLIA
NMPUMEHSIIOT afcopOUPOBAHHYIO KOKIIOIHO-AU(TepUIfHO-CTONOH Y-
Hyo BakuuHy (AKJIC). BoasaT ee meram HauuHag ¢ 4 mec. Jeram
oo 1 roma ¥ HeMPUBUTBIM MpPHU KOHTaKTe ¢ OOJBHBIM BBOISAT HOp-
MaJIBHBIH YesloBeYecKUii MMMYHOIJIOOYIMH.

Bo3dyaurens napakoxmoma — Bordetella parapertussis — BbI3bIBaeT CXOX-
Hoe ¢ KokmwouieM 3aboneBaHHe, HO Jierdye nportekaioulee. Bo3Oyautenb mna-
PaKoK/IOLla OTNHYaeTCs OT Bo3OyauTeNs KOKIOWA MO KYJIbTYPATbHbIM, 6HO-
XMMHYECKMM W aHTHTEHHBIM CBOJCTBaM.

11.1.4. Bo36ydumenb MeHUH20KOKKOB80U UHGeKyuu

MenuHrokokkoBas UHGpeKIHs — HHDeKIMoHHAas 6ojie3Hb, BbI3bIBA-
emas Neisseria meningitidis, nposiBieHUs: KOTOpO#t BapbUPYIOT OT Gec-
CUMNTOMHOTO HOCHTEJIbCTBA N0 TSAXEJIeHIINX MEHHUHTeabHbIX (GOpM.
Bo3bynutenns Bnepsble moapobHo u3ydeH B 1887 r. A.BakcesnbaymoMm.

Takconomun. Bo3byautens orHocutcs K otoeny Gracilicutes, ce-
Mmeitctey Neisseriaceae, pomy Neisseria.

Mopdonorns ¥ THHKTOPHANBHBIE CBOHCTBA. MEHMHIOKOKKH — MeJI-
kue aumiokokku (0,6—0,8 Mkm). XapakrepHo pacroJioXeHHe HX B BUIE
napbl KoeHbIX 3epeH, oOpaleHHbIX BOTHYTBIMU MOBEPXHOCTAMM APYT
K apyry (cM. puc.11.1). MeHUHIOKOKKYU HeMNogBHXHBI, CIIOp He o6pa-
3yI0T, [PAMOTPHLATENIbHBI, Karcy/la HeNocTOsIHHA, UMEIOT MMM,
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KyapTuBapoBanue. A3po06bl KyNbTUBUPYIOT HAa Cpelax, CONEpXa-
IMX HOPMAIbHYIO CBIBOPOTKY N160 AedrOPUHUPOBAHHYIO KPOBb
6apaHa MM NOlIATM, a TAKXKe HAa CEeJNEKTMBHOM Cpelleé ¢ pUCTOMH-
unHoM. IlosbiueHnas KoHuentpauus CO, cTUMymIMpyeT poct Me-
HHUHTOKOKKOB.

AnTHrenHas cTpykrypa. Ilo xamcynbHbBIM aHTUI€HaM MeHUHIOKOK-
KM Iensrcsi Ha ocHoBHble ceporpynnbl A, B, C, D u nononnurens-
Hole X, Y, Z, W-135, 29E. Ilo aHTMreHaM KJIETOYHON CTEHKH MO-
3BOJIAIOT pasleIUTh MEHWHIOKOKKM Ha ceposapbl (1, 2, 3 u 1. 1.).
Bo BpeMsi anuzeMuyecKHUX BCHBILEK OOBIYHO LIUPKYTUPYIOT MEHHH-
roKOKKkH rpynmbl A. TOKCHH MEHHHIOKOKKOB MpEACTaBIsieT coboil Jiu-
normojsucaxapul KieToyHoil creHku. Ero konumdecrso omnpegensieT
TAXECTb TeYeHUs 3aboJeBaHus.

Pe3ucrenTHOCT. MEHMHIOKOKKM MAJOYCTOYMBBI B OKpPYXalOLIeit
CpeZie, YYBCTBUTENIbHBI K BBICYIIMBAHUIO M OXJAXIeHUI0. B TeyeHue
HECKOJIbKMX MHWHYT Moru6aior npu TeMnepatype sbiiie 50 °C ¥ HuxXe
22 °C; 4yBCTBUTENbHBI K MEHHUWUIMHAM, TeTPAUUKIMHAM, 3PUTPO-
MULIMHY, YCTOHYMBBI K PUCTOMULIMHY M CYAb(aMUAAM; YYBCTBUTENb-
Hol K 1 % pacreopy denona, 0,2 % pacTsopy XJIOpHOIl W3BECTH,
1% pacTBopy XJIOpaMuHa.

ITaTorene3 M KiIHHHYecKast KaprtmHa. UYenobeK — eIUHCTBEHHbIH
ecTeCTBeHHBIIl X03iMH MeHHHrokokkos. Hocornortka smiusercs sxon-
HbIMH BOpPOTAMHM HH(eKUUU. 3aech GaKTepUM MOTYT [UIMTENBHO CY-
L1eCTBOBaTb, HE BbI3BIBAS BocrmadeHUss (HOCUTENLCTBO), HO WHOIAA
CTaHOBATCA NMPUYMHOIN HasodapuHruta. M3 HOCOTNOTKM OHM MOIyT
MONacTh B KpOBsHOe DycNo (MEHHHTOKOKKEMHS) C Pa3BUTHEM JIM-
XOpajgKu M reMopparuyeckoit chinbio. HauGosee 4yacTbiM ocioxHe-
HUEM MEHMHTOKOKKEMHHU SIRISIETCS MEHWHTUT MM MEHHHIO3HLeda-
auT (BOCMaieHHWe MO3rOBhIX 060J104eK).

Mmmynnrer. [MoctHpEeKUHOHHBIA UMMYHHUTET NpH TeHepaTH30BaH-
HbIX ¢hopMax 6One3HU CTOMKMIA, HAMPSKEHHBIMA.

Mpuxkpoounonornieckas quarnocTika. [Ind naboparopHoii auarHoc-
THKH HCCAEIYIOT KpPOBb, CITMHHOMO3TOBYIO XWAKOCTb, C/IHU3b C HO-
COTIOTOYHBIX TaMnoHoB. IIpM MHKpPOCKONHYECKOM HCCIeNOBaHUHU
ocaika LeHTPU(PYrUpOBAaHHON CIMHHOMO3TOBOM XHUAKOCTH U Ma3KOB
U3 3eBa BUIHbI TUITUYHbIE HEHCCEPUW BHYTPU HEMTPOPUIOB WIKM BHe-
kneroyHo. Iloces MaTepuana NPOU3BOAAT cpa3y IOCHE B3SATHA Ha
KpOBSIHOM arap (LIOKONAmHbBIH arap), arap ¢ pUCTOMHULMHOM (MM
JUHKOMHLHHOM), cpely MapreHa — arap ¢ aHTUOMOTHKaMH
(BKH — BaHKOMMLIMH, KOMUCTHH, HUcTaTUH). MHKybauuio nposo-
OAT B atMocdepe, comepXxauieil S % yriaexuciaoro rasa.

Jlevenne. B xayecrse 3THOTPOIMHOM Tepanmuy UCMONb3YIOTCS AHTH-
6MOTHKM: NeHULWUIMH, NeBOMHLETHH, pudaMMIULKH.

ITpopunakTuka. Pa3paGoTaHa MEHWHIOKOKKOBAsh XMMHYECKAs I0-
JincaxapuiHasi BakLMHA, KOTOPAsl MPOXOJAMUT arpobaliuio.
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11.1.5. Bo36ydumenu my6epkyne3a

Tybepkynes (tuberculosis; or Jat. tuberculum — 6yropok) — uHpeK-
LUMOHHas 6oJie3Hb, BbI3biBaeMas MUKODAaKTepUSAMH, XapaKTepU3ylo-
asicsl MOPaXXCHUEM pa3jIMYHBIX OpPraHOB M cucTeM (JIErKuX, Muille-
BapUTEJIBHOTO TPAKTa, KOXH, KOCTEH, MOYEIOJIOBOIH CUCTEMBI U Ap.).
Boi3biBaeTcst TpeMs BMIAaMH MHKobakTepuii: M. tuberculosis, M. bovis,
M. africanum. Bece Tpu BMza omMyaiorcs 1o MopgoJIOrHYecKUM, KY/b-
TYpaIbHBIM, BMOXUMHYECKMM W MaroreHHbIM ceoiicrsaM. Kpome nux,
K 3TOMY poiy OTHOCSTCA HeTybepKyJe3Hble WIM YCJIOBHO-MATOTEH-
Hbple MUKobakrepuu (M. avium, M. cansasi), KoTopbie MOTYT MHOrIA
BBbI3bIBATh 3200JIEBAHUSA YelOBEKA U XMBOTHhIX. Bo3Gyauress 6b11 OT-
kpbiT P. Koxom (1882).

Takconomusa. Bos3bynurenb orHocutces K otneny Firmicutes, cemeii-
ctBy Mycobacteriaceae, pony Mycobacterium.

Mopdonoras n THHKTOpHANbHBIE cBolcTBAa. KyasTHBHpOBaHHeE.
M. tuberculosis — mnuuubte (1—3,5 MkM), ToHkue (0,2—0,4 MkM),
clerka M3OTHYTble NMAJOYKH, TPaMITONOXUTENbHBIE, HEMOJABHXHBIE,
Crop M Kancyl He obpasylor, okpaiuusaoorca no Llnmo—Hunsceny
(cM. puc.11.1). Ha xXunkux cpeaax yepes 2—3 Hea JAlOT POCT B BUIE
MOpILUMHUCTON [JIEHKH, a Ha TUIOTHOH cpene oOpasylor 6opomasya-
Thiii Harer. OmTUMaibHAg cpefa Uil KYJIbTUBUPOBAHUSA — sIMYHAas
cpena ¢ moGaBneHueM riuuepuHa (cpena JleseHuureiiHa—MeHceHa).
OnTtumanbHasg OGuosorMyeckasi Moielb — MopcKasi cBMHKA. TIpu Muk-
POKYJIbTUBUPOBAHUM HA CTEKJIAX B XMIKOW cpene yepe3 3 cyr obpa-
3YIOTCSI MUKPOKOJIOHUH, TJe BUPYJIEHTHbIE MHUKODAaKTepHH pacrojia-
raloTcsl B BUIE <«KOC», WIM «XKIYTOB». DTOT (PEHOMEH HAa3bIBAETCH
Kopa-dakTopoM.

M. bovis — KOpoTKHe TojicThle MAJTOYKH C 3epHaMH. ONMTHMAaIb-
Hasi Guonoruyeckass Mofens — KpoJuMKU. M. africanum — ToHkue
IUTMHHBIE MATOYKH. PacTyT Ha MpocCThIX NMUTaTeNbHBIX cpemax. Temre-
patypHblit ontuMyM 40—42 °C. ManonaroreHHb [Jis yenoseka. Bu-
pyJieHTHble HITaMMbl M. tuberculosis Ha TUIOTHBIX cpenax Jalr R-ko-
JIOHUHU.

PepMeHTATHBHAA AKTHBHOCTH. TYyOepKyne3Hble MUKOOAKTEPUHU JaI0T
MOJIOXKUTEIBHBIA PE3yJbTaT NpM HUALMHOBOM TECTE, PenyLUpYIOT
HUTPAThI, Pa3jaraloT MOYeBUHY, HUKOTMHAMHUI, MHUpPa3MHaMMA.

AHTHIeHHAs CTPYKTYpa. AHTMICHHAsl CTPYKTYpa MHKODakTepuil mo-
BOJILHO CNOXHAasi. AHTUreHbl CBSAI3aHBI C KJIETOYHOH CTeHKoii, pubo-
COMaMH, I1MTOIJIA3MOii, MMeloT OeKORYI0O H JIMIONOJIHCAXapHIHYIO
npupony, y4yactsylor B peakuusax I'3T u T'HT, obnamaior nporek-
THUBHOH aKTUBHOCTBIO.

PesucrenTHocTh. MukoBakTepHH YCTOHYMBBI K OKPYXalolleil cpe-
ne: B NbLIM coxpaHsAwoTca 10 AHER, Ha KHMrax, Mrpyiuikax — jo
3 Mec, B Bome — 10 5 Mec, macie — no 10 Mec, ceipe — 10 8 Mec,
mokpore — no 10 mec. Ilpu kunayeHun morubarot yepes 5 MuH. s
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ne3uHGpeKUUH UCMONb3YIOT AKTUBUPOBAHHBIE PAaCTBOPHI XJIOpaMHUHA U
XJIODHOH W3BECTH.

DnUaeMHOJIOTHA, MaToreHe3 M KJIHMHHYeCKast kaprtuHa. Tybepkynes
pacrnpocTpaHeH MOBCEMECTHO, SIBSIETCSl COLMANBHON npobiiemoit; UH-
bULMpPOBAaHHOCTb HaceJIeHHs, 3a60J1eBaeMOCTb U JIETAIBHOCTD IOBOJb-
HO BBICOKH, 0cOGEHHO B ClIabopa3BUTHIX cTpaHax. BocrpuuM4uBOCTH
mopeit K TyOepkyiesy Bceobiias. Ha 3aGoneBaemMocTh BAMSIIOT COLIU-
ajibHbIe YCJIOBUS XH3HHU HaceleHHUs. McTOYHMKOM WHOEKHH SBJIS-
eTcst OOJIbHOI 4YeNoBeK; MYTH Mnepeaadyd MHPEXUUU — TIpeUMylle-
CTBEHHO BO3IYyLIHO-KaIeJbHbIA, PeIKO KOHTaKTHO-ObITOBOM. Druze-
MH4YeCKYIO OIACHOCTb IpeICTABISAIOT TOJBKO GOJIbHBIE C OTKPBITO
dopmoit TyGepKyNe3a, KOrma NpOUCXOAMT BbigesieHHe BO30OYyIUTENS B
OKPYXAaIOILYIO Cpeny.

[1pn 3apaxeHur (MHKYOALUUMOHHBI nepuon 3—8 Hen) Ha MecTe
BHeapeHusl Bo30ymuTeNisi (opMHUpyeTCs NepBUYHBIA TYOepKYIe3HbIi
KOMIUIEKC (BOCHANIMTENbHASA WIM BOCHMAIMTEIBHO-HEKPOTHYECKas pe-
aKLus), KOTOPbIii MOXET paclpocTpaHUTbCS U NPUIaTh GOJIE3HU pas-
JINYHble POPMBI — OT JIErKHX IO TSKENbIX CENTHYECKHX, C IMopaxe-
HHEM pavuTMYHBIX OpPraHoB W cucrem. Yawe Bcero TybepKyies nopa-
XaeT Jierkue.

Jlna Ty6epkyne3Hoit uHpekuuu xapakrepHa peakiuus I'3T, Bbi-
ABNsieMast BHYTPUKOXHBIM BBefieHUeM TyOepkyinuHa (peakuuss MaH-
ty). JInd nposeieHus 3Toil NMpoObsl ucnonbdyercss PPD-b6enxoBssiit
OYMILEHHBIN MpenapaT W3 MuKobGakrepuii Tybepkynesa. HeceHcu-
OWIM3MPOBAHHBIH OpraHM3M Ha MpenapaTr He pearupyer, HO ecCiH
B OpraHu3Me MPHUCYTCTBYIOT XHBble MHUKoOaktepun (y GoJbHOro
WIM BaKLIMHUPOBAHHOIO), TO yepe3 48 y pa3BMBAETCA MECTHAs BOC-
nanurelbHas peakuusi. [1poTuBoTyGepKYNe3HbII HMMYHUTET HEMpPO-
YeH ¥ COXPaHSETCSA TOJbKO NPU HATMYHUU B OPraHHU3Me MHKOOAK-
TepHi.

Mukpoounosoruyeckas auarHocruka. Jlns naboparopHoro noarsep-
XIEHUsT OuarHo3a TybepKyne3a OOBIMHO HWCCNeLyIOT MOKPOTY, HpO-
MBIBHBIE BOABI GPOHXOB, MOYY, CIMHHOMO3TrOBYIO XWIKOCTb W [p.
Baktepnockonus ma3kos, okpalteHHbIX nmo [umo—Hunsceny, ac-
¢eKTMBHA TONBKO MPH BHICOKOM KOHLEHTpaluu MUKODaKTepHii B Uc-
clenyeMoM marepuane. ns «oborauieHusi» McclemyeMoro marepvana
MCMOJIb3YIOT pa3jIMyHbIE METOAbl, B YACTHOCTH LeHTpH(YrHpoBaHHe.
Baktepnonornueckuif MeToa, MoceB Ha XWAKWE W TUIOTHBIE IHTa-
TenbHble cpeapl Gonee addekTuBHB, HO Tpebylor 3—4 Hen. Kak
YCKOPEHHBI MeToJ JTUArHOCTUKU MCMOJIb3YeTCs MHUKPOKYJIbTHBHPO-
BaHMe Ha crekiax B cpene llxonbHukoBa. MHorma ucnosns3ylor 6uo-
JIOTMYECKUH MeTOon — 3apaxeHHWe MOPCKON CBMHKH.

Jleyenne. HasHayaior usonunasun, pudamMmuLyuH, 3TaMbyToN, Npo-
THOHAMMJI, MUPA3UHAMUI, LHUKJIOCEPUH, CTPENTOMMLHH, KaHAMM-
UMH, GIOPHMHLIMH, THOAlLETa30H (TMOOH), napa-aMHHOCAIHLMIO-
Byto kuciory (I1ACK).
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Ipogunakmaka. ITpoBeneHUe KOMIUIEKCA CAHUTAPHO-THTHEHHYEC-
KMX M NPOTHBO3MHIEMHYECKHUX MEPONPUATHI (CAaHUTApPHOE COCTOSA-
HHUE TIPEATIPUATHIH, NETCKUX YUYpPeXIEeHUH, WIKOJ WU T.A., BbIABICHHE
GoNbHBIX, B3ATHE Ha YYeT ceMeil, NMCIaHCepU3alusa, SMUIEMHONIO-
THYecKMil Hag3op M T.1L.). Creuudpuueckyio NMpo@UIaKTHKY OCYILe-
CTBJASIOT MyTeM BBedeHHUS XMUBoi BakuMHb — BCG (Bacille
Calmette—Guerin), nmonyyeHHoit KanemerroM M I'epeHoM mpu ar-
TeHyauMd MHMKoGaKTepuil Ha creLMabHON cpeme. BakuuHupyior
HOBOPOXJEHHBIX (5—7-i IeHb XW3HH) BHYTPHKOXHO C ITOC/IENyIO-
weit pesakumuHauueit B 7, 12 u 17 ner. Ilepen pesakuuHauueil npo-
BoIAT npoby Manty. [1py monoxurtenbHol peaklMH peBaKl[MHALIKIO
He IpPOBOIAT.

11.1.6. Bo36youmenu nez2uoHennesa

JlernoHennes — uHpekuronHas 6ose3Hb, BbI3biBacMas Legionella
pneumophila, xapakTepu3syloiasicsi AMXOpaaKoii, BEIpaXXeHHOH oblieit
WHTOKCHKALMEeH, MopaxXeHUueM JIETKUX U ApYyrux opraHos. Bosbymu-
TeNb JernoHenne3a 6ei1 oTkpeiT B 1977 r. [0. Mak-Jleitnom u C. llle-
napaom.

Takconomna. Legionella pneumophila oTHocuTcs K oraeny
Gracilicutes, cemeiictBy Legionellaceae, pony Legionella u siBnsieTcst
HauboJlee BAXHBIM [pEICTABHTENEM 3TOro poja.

Mopdoaoms U THHKTOpHAJIbHBIE CBOHCTBA. JlerHoHe/UIbl — rpaMoT-
pHLaTenbHble manoukud pasmepoM ot 0,3—0,9 mo 2—3 MxM (cMm.
puc.11.1), uHoroa BcTpeyaloTcsh HUTEBMAHBIE (opMbl LTHHON 1o 20
MKM. Criop M Karmcyl He o6pa3yioT, MMEIOT XTYTHKHU.
< KyasTHBHpOBaHHE. JlernoHeUIbl SBJISIIOTCS a3pobaMu, XOpoLLo pa-
CTYT B MPUCYTCTBUHU 5 % yriieKUCIOTo rasa, BecbMa TpeboBaTeIbHbI
K YCIIOBHSIM KYJIbTUBUPOBaHMS: PacTyT TONBKO Ha CIIELIMAIBHBIX CIOX-
HbIX MUTATENBHBIX cpenax (YroqsHO-Ipoxckesoif arap). Ha 3—5-it neHp
Ha IUIOTHOMW cpene JerroHe/utbl oOpasyioT XapakTepHH€ KOJOHHHU C
KOPUYHEBbIM MUIMEHTOM, AWbdYyHIMpyOLMM B arap. JlernoHemis
ABNSAIOTCA (haKyIbTaTUBHBIMM BHYTPUKIIETOYHBIMM I[apa3suTamu, IO-
3TOMY HX MOXHO TaKXe KYJIbTHBUPOBATH B XEATOYHOM MeLIKE K-
pHHOIo 3MOpHOHA KU KYJIBTYpe KIETOK.

®epMeRTATHBHAA aKTHBHOCTb. BHOXUMMUECKasi aKTUBHOCTb JIEMHO-
HEJIT HEBBICOKAs.

AHTHrennasi cTpykTypa. B 3aBHCHMOCTH OT aHTHIE€HHOI CTPYKTYpbI
paatdyalor 7 cepojiordueckux rpynmn L. pneumophila.

@akTopbl NATOreHHOCTH. JIerMOHEJUIBI MMEIOT TepMOCTaGHIBHBIN
SH/IOTOKCHH, 0ONANalOT reMOJUTUYECKOM, LIMTOTOKCHYECKOI aKTHB-
HOCTBIO.

Pe3HcTeHRTHOCTb. JlerHoHe/ Bl B TeUeHHe roJa MOIYT COXPaHSATHCS
B BOJONPOBOIHOI BOAE, HO OYEHb YYBCTBHUTENBHBI K 3TUJIOBOMY
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crupty, c¢eHony, ¢opMaidHy, BBICOKOH TeMnepaTrype — 1ol Oei-
CTBUEM 3THX (AKTOpOB MOTUGAIOT B TEYEHHE HECKOJBKHX MHHYT.

BocnpHHMYHBOCTD JKMBOTHBIX. YyBCTBUTENIBHBI K JIETHOHE/IAM MoOp-
CKHE CBMHKH, OO€3bsHBI.

Omuaemuonorus. Briepeble anmuaeMus JiernoHesUe3a 6buia 3aperc-
TprpoBaHa B 1976 r. 8 Ounagensdun Bo BpeMs Che3na OpraHHU3aLMU
«AMEPHKAHCKHIt JIerHoH» (OTclona Ha3BaHHe — GOJIE3Hb «IETMOHEPOB»).
B nocnenyouye roasl MHOTOYUCIEHHBIE BCIIBIIIKK M cIIOpagyiyecKue
cllyyad JIerMoHe/ie3a HaOMoNANMch B PasHBIX CTPaHaX MHpa.

JlernoHesyie3 OTHOCHUTCA K TaK Ha3bIBa€MBIM CAINIPOHO3HBIM HH-
exuuamM.

JlernoHebl Ype3BblYaifHO IIMPOKO PAcIpoCTPaHEHbI B IpHUpoLE,
0cOOEHHO B TEIUIBIX BOJOEMaX, HaceNeHHBIX BOIOPOCISAMH M Ipo-
CTEHLIMMH: Y JIETHOHENT CIOXUINCh CUMOMOTHYECKHE B3aMMOOTHO-
LUEHHUSI ¢ 3TMMH OpPraHM3MaMH, 3a cyeT MpOIYKTOB MeTabonu3Ma
KOTOPBIX OHH CYUIECTBYIOT.

3apaxeHHe MPOUCXOAUT BO3NYLIHO-KarenbHbIM myTeM. MakTopa-
MU TNepefay SBJISIIOTCS MoYBa B SHIAEMHYHBIX pailoHax, Boda B CHU-
CTEMAX KOHIWLIMOHHPOBAHHUS BO3IYXa, N'OJIOBKM JYIUEBBIX YCTAHOBOK.
BoneloT nermoHeIe3oM JNIOOH pa3sHBIX BO3PACTOB, HO Yallle MYXYHU-
HBI CpellHero M MOXHIOro Bo3pacTa, 0ocobGeHHO paGOTHHKH BOIOXO-
3qiicTB, NMpavyeyHbIX, 6aHb. 3abojieBaHHE vallle BCTPEYaeTcs B JIET-
HUIl mepHol.

IlaTorene3. BxonHrble BopoTa MHGpEKUMH — IbIXaTeJbHBIE IyTH.
B HUXHHMX MX oTHenax pasBHUBacTcHA BOCHANMTENbHBIN mpollecc. Bos-
MoXHa 6GaktepueMus. IIpu rubenu Gakrepuit ocBobGoXIaeTcss 3HIO-
TOKCHH, KOTOpPBIii 0OYC/TOBIMBAET HHTOKCHKALIMIO M [OpaXeHue pas-
JIMYHBIX OPraHOB U CHCTEM — CEpIeYHO-COCYIHMCTON, MHULIEBAPHTEND-
Hoit, HHC, nouek.

Kmmnnveckasa kapruna. CyllecTBYIOT ABe ocHOBHble (OPMEI JerH-
OHeJIe3a; MHeBMoHHYecKass (Gojie3Hp JierHoHepoB, dmranensduiic-
Kasi JIUXopagKa) M ocTpoe peclivpaTopHoe 3aboneBaHue Oe3 mHeB-
MoHuH (nuxopanka IToHtnak). MHKyOGaLMOHHBI epron oGbIYHO co-
crapnser 5—7 gueii. 3ateM B 5 % ciydaeB pa3puBaeTcs TsDKeJast [THEB-
MoHHs, nopaxaworcs LUHC, nuineBaputenbHas cHCTEMa, MMOYKH, Y
OCTanbHBIX JNIOAEN, MHPHUMUPOBAHHBIX TeMH Xe IUTaMMaMH
L. pneumophila, Habmonaetcs nuxopagka IToHTHak, mpoTekalomas
KakK oOblyHOe oCTpoe pecrnupatopHoe 3aGosepaHue. [lokasarenu e-
TAIBHOCTH BO BpeMs anuaeMuil ¢unamenbduiickoit TUXOpPagKH BbI-
coki — 18—20 %.

HMmmynnrer. [TocTHHOEKIIMOHHDBIE HUMMYHHTET He H3YYeH.

Mpuxpo0OHonoruyeckas IHArHoCTHKA. B KauecTse WccresyeMoro Ma-
Tepuaja OGBIYHO MCIIOJNB3YIOT IUIEBPATBHYIO XHUIKOCTh, PEXE MOK-
poTy, KpoBb, KyCOYKM JieroyHoil TKaHU. [IpuMeHsioT GakTepHoJio-
THYecKUii, 6uoslornyeckuit (6osiee HameXHBIA), cEPOIOTMYECKHUIA
metonsl (UDA), PUD mns skcrnpecc-IMArHOCTHKH.
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Jleyenne. IIpuMeHSIOT aHTUOMOTHKH.

IIpodmaakmuka. [TpoBeneHNe CaHUTAPHO-TMIHEHUYECKHX MEPOIPU-
atvit (IpoMbIBaHME ropsiueil Booil AYLIEBBIX YCTAHOBOK, KOHTPOJb
32 paboroit KOHIMLIMOHEPOB, BBISIBJIEHHE BOJIHOrO pe3epByapa BoO3-
GynuTeNieii U ero O34OpOBJIEHME).

11.1.7. Bo36ydumenu opHumo3sa

Opnuto3 (or rpey. ornis — nTUla) — HMHPeKUMOHHAsA Gole3Hb,
Bbi3biBaeMasi Chlamydia psittaci, xapaktepu3yiouasicss HHTOKCUKAIU-
ef, NpeuMYILECTBEHHBIM MOpaXeHUeM Jerkux. Bo3bynureslb opHH-
To3a 6bU1 BhieNAeH B 1930 r. oT GoABHBIX JIOAEH, 3apasUBIIUXCA OT
ronyraes (rpey. psittakos — monyraif).

Takconomua. Chlamydia psittaci otHocutcs x otneny Gracilicutes,
pony Chlamydia.

Mopdonorms H THHKTODHANbHBIE CBOMCTBA. Bo36ynuTenb opHUTO32
numeeT bopMy Kokkos guamerpom 0,3—0,5 mMxm (cM. puc.11.1). He
o6pasyeT criop, HE MMeeT XTYTHKOB M Karicynbl. PacrionaraeTcss BHYT-
PH KJIETOK, TaK KaK SIBiseTcS OOJUraTHbIM BHYTPHKIETOUYHBIM I1a-
pasutoM. I'paMoTpHiIaTeieH, Ui OKpacKH IpuMeHsoT Meton Poma-
HOBCKOro—I'MM3BI.

KymtusnpoBanne. C. psittaci sBiseTcss o6AUraTHbIM, BHYTPHKIIE-
TOYHBIM ITAPA3UTOM, ITOITOMY €ro KYJbTHBHDPYIOT HA KypHHBIX 3MO-
pPHOHAX, B OpraHu3Me JabOpaTOPHBIX XHUBOTHBIX, KYJBTYpe KIETOK.

AHTHTeHHasi CTPYKTYpa. Bo30OyauTesib OpHHTO32 MMeeT POJOCHEIH-
¢pHUeCKHI MUKONPOTeHHOBBIH TEPMOCTAOMIBHBI AHTUIEH, JOKaJIH-
3yIOLLHIicSA B KJIETOYHOH CTeHKe, U TepMOJAGWIBHBINA BHIOCTIELIU(pH-
yecKHif aHTHreH 6e1KoBoif MpHupoabl, pacoJoXeHHbIH Gonee rnosepx-
HOCTHO.

@akropnl naTorennocTd. C. psittaci 06pasyer TOKCHYECKYIO CyGCTaH-
LMIO THITA 3HIOTOKCHHA.

Pesucrentrocts. Bo3bymuTtend MHaKTUBHUPYIOTCA MOA HeiCTBUEM
Ie3vHGHUMPYIOIIMX CpeJCTB, IIPH HarpeBaHMH, HO NOBOJIBHO YCTOM-
9YMBbI K BBICYLIMBAHHIO, 3aMOPaXHUBAHUIO. B oKpyXamllei cpene co-
XpaHsIoTcs 10 2—3 Hen.

Dmaaemuonorua. OpHHTO3 — LIMPOKO PACIpOCTPaHEHHAs! 300HO3-
Hast MHPEeKUHS; UCTOYHUKOM HHGEKUMH SBISIIOTCS MHOTHE BHIBI JO-
MaLUHHUX XUBOTHBIX M JUKUX nTull (Gonee yeM 170 Bumos). HauGonb-
jee MMIEMUONOTHYECKOE 3HAYeHHEe HMEIOT FOpoICKHE Trojiyou, Io-
nyrav, YTKd, MHIOWKY. OCHOBHBIE ITepeqayd MHQPEKIUH — BO3MYIL-
HO-KarneapHbB M BO3AYLIHO-TIBUIEBOH, HO BO3MOXEH M ITHUIEBOIA.
BoclipuHMYHMBOCTE K OPHUTO3Y BHICOKAs, Yallle OoJeloT JIOOH cpejl-
Hero W crapluero Bo3pacra. 3aGoieBaHHe BCTpevaeTcsi OOBIYHO oOce-
HbI0 M BecHol. IlpeoGnafalor cropaguyeckue ciaydad, HO BO3MOX-
HB! M BCIILIIUKH OpHHUTO3A,
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ITaTorenes. BxogHeIMH BopoTaMH HHGbEKLMH SBISIIOTCS BEPXHHE
IOpIXaTeapHbie MyTH. Bo3GynuTesNb MonagaeT B JErOYHYIO TKAHb, Ie
MPOUCXOIMT €ro pa3MHOXEHHe, HabionaeTcs MHTOKCHKALWA opra-
HU3Ma. B pesynbrate npOHUKHOBEHHS BO30OynuTeNneil B KPOBb OHH pas-
HOCATCS MO BCEMY OPraHM3My, Iopaxast pa3fiHyYHble opraHbl — Ie-
YeHb, CeNe3€HKY, HAANOYEYHHKH, CEpIEYHYIO MBILILY, HEPBHYIO
CHCTEMY.

Kmnnyeckas Kaptana. MHKyGallMOHHBIN neproll MpogoKaercs oT
6 no 17 gneii. 3aGosieBaHHe yallie TIPOTEKAET B BUIE TSXKEION ITHEB-
MoHMH. MHorna B maTollorMyecKuil mpolecc BOBJIEKAIOTCH cepaey-
HO-COCYIHCTast CUCTEMA, TeueHb, Cee3eHKa, BO3MOXHO pa3BUTHE ce-
PO3HOro MeHHHTHTa. Moryr HaGmio#aTbCs Kak OCTpbIe, TAK M XpoO-
HHYecKue ¢opMbl HHPEKLIHH.

HMmmynurer. [locne nepeHeceHHoro 3a6oiepaHust BbIpabaTbiBaeTCs
HECTOMKHI HMMYHHTET, TIO3TOMY BO3MOXHA peUH(EKLHA.

MukpoGuoiornyeckas quarHocTka. OCHOBHBIM METOJOM IUArHO-
CTHKH sBisieTcs ceponornyeckuit Meton (PCK, PTTA). BosmoxHo
TIpUMEHEeHHe GaKTEpHONOrHYECKOro U aUIEpruyeckoro MeToNOB.

Jleyenne. HasHayatoT aHTUOHOTHKH.

ITpomnaxmaka. IlposeneHue HecrieLMPUIECKMX MEPOTIPUSTHIL: pe-
I'YJIMpOBAHUE YMCJIEHHOCTH rojiybeil, caHUTapHO-BeTEpPUHAPHBIE Me-
POMPUATHS B NMTHLIEBOACTBE U T. 1.

11.1.8. Bo36ydumesns MuKonnasmosa

MukormnnasMo3 — HHpeKUHOHHasi 60yie3Hb, BhI3biBaeMasti Mycoplasma
pneumoniae. Bo36ynurenb srepsbie BolaeieH B 1944 r. M. HtoHoM
OTHeceH K BHMpycaM, ToJbKo B 1962 r. naeHTHPHULHMPOBAH KaK MH-
KoIluta3ma.

Bo3bynutens oTHocuTcsa K otaeny Tenericutes, cemerictsy Myco-
plasmataceae, pomy Mycoplasma; M. pneumoniae — eIUHCTBEH-
HBI BHMIO 93TOro poja, MaTONeHHOCTh KOTOporo i 4YeJloBeKa
IoKa3aHa.

MukonnasMbl [peCTaBASIOT coOoil Melikue cepUyecKde U HHU-
T€BHAHBbIE KNETKH (cM. puc.11.1). ¥ HHX OTCyTCTByeT PHTHMIHas Kie-
TOYHasi 000/104Ka, BMECTO KOTOpOil OHH MOKPBITHl TPEXCIONHOH MeM-
6panoii. brarogapsi 3ToMy MHKOIUIa3Mbl MOLYT MEHATb GOpMYy M Jaxe
MPOXOAUTH Yepe3 GakTepHanbHbie (UABTPBl. MHKOIUIA3MBI PE3UCTEH-
THbl K TIEHMIIWIUTHHY, HO TeTPALUMKIHH W SPUTPOMHULIMH YTHETAIOT
ux pocT. KyisTHBHpYIOTCS Ha CHIBOPOTOYHOM arape C JoOaBiIeHHEM
aueraTa Tajuida IS MMoAaBieHUs] mocTopoHHelt ¢utopsl. Ilpu nepeuy-
HOM MoceBe MaTepuana oT OojibHOro Ha IUIOTHOM cpene yepe3 1—2
Hel BBIPACTAlOT MEJIKME KOJIOHMH ¢ BTAHYTBIM B Cpelly LIEHTDOM.

HUctoyHnkoM HHpeKLUUU SIBISETCH YeJIOBeK, GONbHON IMTHEBMOHHU-
eif, Wi Hocutenb. 3aboJieBaHHe PacIIpOCTPaHAETC BO3MYLIHO-Karte)b-
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HbBIM MyTeM. MatepuanoM i UccieOBAaHHS MOXET CIYXKHTb MOK-
poTa M HOCOIIOTOYHAS CIK3b. JIMarHo3 MoXeT GBITh TAKXKe MOATBEp-
xaeH ceposornyeckumMu Metolamu (PCK, PU®, PTITA).

OTHOTPONHOE JIeYEHHE OCYLUECTRISIETCS aHTHOMOTHKAMM (3pHUTpPO-
MHMLMH M TeTpauMKIMH). Cneuunduyeckass npoduiakTHKa He pa3spa-
6oTaHa.

11.2. Bo3byaurenn BUPYCHbIX UH(EKLUK
AblXaTenbHbIX NyTex

11.2.1. Bupycsb! 2punna u dpyaux ocmpbix
pecnupamopHbix 3a6osieeaHull

I'pynna ocTpeix pecnupaTopHBIX (OT JaT. respiratio — IBIXaHHE)
BUpYcHbIX UHbekuuit (OPBU) Bkiovyaer GoJibliioe KOJHYECTBO HAU-
Gosnee pacnpocTpaHeHHBIX GoJe3HEl, XapaKTepU3YIOILMXCS MopaXxe-
HUEM Pa3IMYHBIX OTAEJNOB [bIXaTEJbHbIX MyTeil U a3POTeHHBIM Me-
XaHU3MOM [epefayHu.

OPBH wMmoryt Bmi3biBaTh Gosiee 200 BHpycoB: BHpYCHI TpHINa,
naparpunmna, pecliipaTopHO-CHHTHLIMANBHBIA BHUPYC, PUHOBHMPYCHI,
KOPOHAaBUPYCHI, pEOBUPYCHI, alEeHOBUPYCHI, HEKOTOpPbIE CEPOTHITBI BU-
pycoB Kokcaku u ECHO. Bce 3ti BHpyCHI NMpHHATIEXAT K pasHbIM
ceMeiicTBaM M pollaM, OTJIHYAIOTCS MeXIy coGoii Mo GMoJoruyec-
KMM CBOMCTBaM M TIO3TOMY TpeOYIOT MHIMBHIAYAJIbHOTO MogxoJa Ipu
MpoBeAECHUH J1abopaTOPHBIX MCCIENO0BaHUIA.

HauGosnbliiee 3HauYeHHWe B MATOJOTHH YeJOBeKa HMMEIOT BHUPYCHI
rpunna. Cpeay Ipyrux BUpycoB — Bo3Gyauteneit OPBH — Hau6ob-
HIMii yAeJbHBIA BeCc 3aHHMAlOT PUHOBUPYCHl M KOPOHABHUPYCHI, BH-
pyChl Maparpumna U pecliMpaTopHO-CUHLUTHANIBHBIA BUPYC MOTYT Bhi-
3bIBaTh TAXENbIe BOCIAIUTENbHBIE 3a001€BaHUSI HUXKHUX OTIENOB Ibl-
XaTeJIbHbIX MyTEH.

11.2.1.1. Bupycs! epunna

I'punnm — ocTpoe pecrnuparopHoe 3ab6ojieBaHHe, XapaKTepu3ylolllee-
Csl TIOPAaXEHUEM CIU3UCTBIX 000JI04eK BEPXHUX ObIXaTeJbHBIX NMYyTei,
JUXOPaAKo#, CRMIITOMaMH oOlleil MHTOKCHKALIMY, HapylLeHUEM [e-
SITEJIBHOCTH cEPAEYHO-COCYAUCTO U HepBHOUM cucTeM. I'punmn otiu-
YaeTcsi CKJIOHHOCTBIO K 3MMIEMHUYECKOMY M MaHIEMUYECKOMY pac-
NpoCTpaHEeHHIO BGilarosapsi BBICOKOW KOHTaTHO3HOCTH M M3MEHYHBO-
CTH Bo3byaurens.

B 1933 r. Y. Cmut, K. Suapioc u I1. Jleiianoy ot GoJlbHBIX IPHII-
MoM BBINEIWJIM BUPYC, Ha3BaHHBIM BIIOCIEACTBMM BHPYCOM IpHNIa
tina A. B 1940 r. 6sU1 OTXpLITHI BHMpYcHl IpHIINa THHa B, a B
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Puc.11.2. Bupyc rpunna.

4 — 3IEKTpOHOrpaMma; 6 — cxema CTPOCHHA.
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1947 r. — tuma C. B Poccum mepBbie BUPYChI rpunmna GbUIM Bbiaese-
Hbl B 1936 1. A. A. CMOPOIMHLEBBIM M OTHECEHBI K TUITY A.

Takconomusn, knaccudmxaums. PHK-conepxaiuue BMpychl oTHoOCAT-
cst K ceMeictBy Orthomyxoviridae (oT rpey. orthos — npaBHIBHBIIA,
myxa — causp). CeMeicTBO BKJIIOYaeT ABa poxa: pod Influenzavirus
obbenuHsieT BUpycHl rpumnmna tMnoB A u B, poa Influenza C npea-
cTaBjieH BUpycoM rpummna tuma C.

Mopdonorus 1 xuMHyeckHii cocraB. BupuoHbl uMeroT chepuuec-
Kylo ¢dopmy muamerpom 80—120 um (puc.11.2, a), pexe mHanoyko-
BUIHYK) M HUTEBHIHYIO; COCTOSIT U3 CEpAUEBUHLI M HapyXHOI JuU-
nonpoTeuaHoil o6onouku. CepaleBUHa CONEPXHUT ONHOHMTYATYIO
JMHEHHYI0 ¢parMeHTHpoBaHHYI0O MUHyc-HHUTeBYi0 PHK, GenxoBblit
Karncul, OKpPYXEHHBIX HOMOJHUTEAbHO MeMOpaHoii — cioeM Mart-
puKcHoro Genka. Hykiieokancua UMeeT CIMPaTbHBIA TUIT CUMMETPHH.
Ha moBepxHOCTH cymepKancHiaHoi o60JOUYKH MMEIOTCs IUUIBI [AH-
KOTIPOTEeUIHOM! NPUPOIbI, OAHU U3 KOTOPBIX SBISIOTCS reMarriioTH-
HUHOM, ApyrHe — HeilpamuHUzasoit (puc.11.2, 6).

Kynsrusuposanue. [ KynbTUBMpPOBaHHUST MCMONB3YIOT KypHHBIE
3M6pHOHBI, KYJbTYphl KIETOK, MHOTHA JIaGOpaTOPHBIX >KUBOTHBIX.

AHTHIeHHAA CTPYKTYPA. BHpYCHI rpHUITIIa MMEIOT BHYTPEHHHE M IIO-
BEPXHOCTHbIE aHTHUIeHbl. BHYTpeHHHE cephleBHUIHbIe AHTHUIEHB! SAB-
Js1I0TCcA TUIocneUUpUISCKUMHM, Ha OCHOBAHHWH 4E€ro BUPYCHI TPHII-
na rojpasuensiiorea Ha Tunsl A, B 1 C, moBepXHOCTHBIE MpeNCTaB-
neHbl remarrniotiHuHoM (H) u Heitpamunmnpasoit (N). H — ocHoB-
HOt creun¢UYeCKUl aHTUreH, BbI3bIBAIOILHIA 0Opa3oBaHHE BHUpYC-
HEHTpaNU3YIOLIUX aHTUTeA U obecreyuBaloOmnit agcopOLUMIO BHpyca
Ha KJeTKaX, B TOM YHUCJe SPUTPOLIMTAX YeJOoBeKa WJIM XUBOTHBIX, B
pe3yabTaTe 4Yero MPOMCXOAMT MX CKjeuBaHMe (reMarrIioTUHALUSA).
N BbI3bIBaeT 00pa3oBaHHE aHTUTEN, YACTUYHO HEHTPAIM3YIOILNX BH-
pychl; saBistsick depMeHTOM, N y4yacTBYeT B OCBOGOXIECHHH BUPYCOB
U3 KJIETKH.

XapakTtepHoil 0COGEHHOCTBIO BHPYCOB TpHIIIIa, B OCHOBHOM TH-
na A, aeisercst usMeHunBocTh aHTureHoB H 1 N. UssectHbl Tpu pas-
HoBugHoctH H u aBe pasHosuaHocT N. B 3aBUCHMMOCTH OT uX coO-
YeTaHUsl BbIAEJAIOT TPU MOATHIA BHUpyca rpumma A yejoBeka: HINI,
H2N2, H3N2, cootBetcTBeHHO Al, A2, A3. BHYTpH MOATHIIOB MME-
€TCSl MHOXECTBO aHTHUT€HHBIX BapHAHTOB, OTAUYAIOLIMUXCS IO CTPYK-
Type H- u N-aHTUreHOB.

H3MeHYMBOCTb MOBEPXHOCTHBIX AHTUTEHOB cBsi3aHa ¢ dparMeH-
tTapHbIM cTpoeHHeM PHK Bupyca M MoXeT NMpoHcXomuTh B BHIE
apeita u wudTa. Jpeitd — MOCTOAHHO OCYILUECTBIAIOIIMECS He-
3HauuTeNbHble M3MeHeHUsT H- u N-aHTUreHoB B pesy/ibTaTe Toyey-
HbIX MyTauuil, NMpuUBOAALIME K BO3HUKHOBEHUIO HOBBIX aHTUTEHHBIX
BapuaHTtop Bupyca. Il udT (ckayok) — peaxo BeTpevarolMecs: 3Ha-
yuTtenbHble U3MeHeHUs] H- u N-aHTUTeHOB B pe3yJsbTaTe peKoM6u-
HaUWi, NpUBOASILME K TMOSBICHUIO HOBBIX NOATUIIOB BHpYca.
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ITo cpaBHEHHUIO ¢ BUpyCaMM TPHUIINA THIIA A aHTHI€HHAas CTPYK-
Typa BHPYCOB IpMmIa THna B u3MeHsieTcsi TolbKo Mo THIY Apeiida,
a Tun C He umeer N-aHTHINeHa U MO M3MEHYMB.

PesncrentHocTh. B BO3nyXe BUPYCHI IPHUIINA MOTYT COXPAHATb HH-
c¢deKuMoHHBIE CBOWCTBA NMPH KOMHATHOI TeMIlepaType B TeYEHHUE He-
CKOJIBKMX 4YacoB; YeM BhIllIe TEMIIEpaTypa MU OTHOCUTE/JbHAs BJAX-
HOCTh BO3/IyXa, TeM ObICTpee MHAKTUBUPYIOTCS BUpPYychl. Bos3bymute-
JIM TPUIINAa YYBCTBUTENbHBI K feiicTBUI0 YD-nyueit, MHOTUM HE3UH-
dunmpyommum cpeactsam (popManuHy, 3TUIOBOMY CIHpPTY, (PeHo-
Jy, XJIOpaMHUHY), XMpPOPACTBOPHMTE/ISIM; B XUAKOHN cpeme MHAKTHBHM-
pytorcsa npu Temneparype 50—60 °C B TeueHHe HECKONBKHMX MHHYT.
JUiuTenbHoOe BpeMsl COXPAHSIIOTCS B 3aMOPOXEHHOM COCTOSIHHM M B
TIHLEpUHE.

BocnpuHMYHBOCTL JKMBOTHBIX. B ecTecTBEHHBIX YCJIOBHMSX BUPYCHI
rPUIINA TUIa A TOPaXaloT Kak yeaoBeKa, TaK M XUBOTHBIX; BUPY-
cbl TunoB B u C — TojabpKo 4yesnoBeka. Cpeau 1aGopaTOPHBIX XUBOT-
HbIX K BHUPYCaM TIpHIIIA YYBCTBUTENbHBI atpHKAHCKHE XOPbKH, CH-
pHiickHe XOMSIKM, Gejiple MBIILIM. 3abojieBaHUE XapaKTepU3yeTcsl Mo~
paxXeHHeM JIETKMX M HEPEIKO 3aKaHYMBAETCS TMOENBIO XHMBOTHBIX.

Dnugemuonorua. M3 Bcex oCTpBIX pecrUpaTOPHbIX BUPYCHBIX MH-
dekuuit rpunn saensgercd Haubosnee MaccoOBBIM U TsKe/NbIM 3aboie-
BaHueM. [laHmeMMH M 3MMAEMHMH TpuUmma oxsaTeiBaloT go 30—50 %
HaceJeHUs 3eMHoro wapa U Gosiee, HaHocs OrpoMHBIH yiuepb 3mo-
POBBIO JIOfEH U 3KOHOMHMKe cTpaH. Tak, MaHAEMHUs IPHUIMA «HMCMaH-
Ku», BeI3BaHHas BupycoM A (HINI1) B 1918—1920 rr., oxsatuia
okoJjio 1,5 Mapa 4enosek U yHecna Gonee 20 MiIH xu3Hei. Bocripu-
MMYHBOCTD JIIOAEN K IPUIMY BbicoKasi. BosieloT Bce BO3pacTHbIE Ipyrn-
Mbl HacejJeHUs!, MPEUMYLUECTBEHHO B 3MMHEE BpeMsi roja.

Bo3HUKHOBEHHE TAHAEMHUH M KPYIHBIX SMHIEMHHA OOLIYHO CBA-
3aHO C MOSIBIEHMEM HOBOTO MOATHUIIA BUpyca rpunma A. ExerofHbie
SMUIEMUYECKUE BCMbILIKK BbI3bIBAIOTCA HOBBHIMM aHTUICHHBIMU Ba-
pMaHTaMU ofHoro mnoatuna. B mocaegHue roabl 3MUIEMHUM TPUINA
cBsizadbl ¢ Bupycom rpunmna A (H3N2), xors cpeny HaceseHUs npo-
JoJKaloT LUMpKyauposaTh Bupyckl rpumna A (HIN1) u B.

Hcrounuxom rpunmnosHoit uHdeKUUn sBiseTcss 60JbHOI YeaoBEK
c KJIMHMYECKH BbipaxeHHOH wiamu 6eccummnToMHoit dopmoit. Ilyte mne-
penadyd — BO3AYLIHO-KAMENbHbIN (TMPU pa3roBope, Kallie, YUXAHBE).

TIaTorenes M KiMHMYeCKas KapTHHA. BUpycbi rpUIInia BHEAPSIOTCS
U PENpOAYLHUpPYIOTCA B 3MUTENHATbHBIX KIIETKaX CJAU3UCTO obosoy-
KM BEPXHHX IbIXaTeJIbHbIX MyTeH, OTKylda MPOHUKAIOT B KpoBb U pas-
HocsITc Mo BceMy opraHuaMmy. IIpomykThl pacmaga MoBpeXIeHHBIX
KJIETOK M HEKOTOpble BUPYCHBIE OE/IKM OKa3bIBalOT TOKCHYECKOE JEH-
CTBME HAa Pa3MYHBIE OPraHbl U CHUCTEMBI OPraHU3Ma.

HNHky6aLiMoHHBIA NMEepHoJ KOPOTKMH — OT HECKOJBbKMX 4acoB HO
1—2 cyr. s rpumnna xapakTepHbl ocTpoe Hadailo, BbiCOKas TeMIle-
patypa TeJla, obllUas MHTOKCHKALMS, BBIpAXAIOLIAsICS B HeAoMora-
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HHUM, TOJIOBHOI 60K, 6o B IAa3HbIX sA0J0KaX, MOpaxeHHe IbIXa-
TEABHBIX MyTeil paziWyHOM cTENMeHH TsXecTH. JIMxopamoyHoe cocTo-
sTHAe TIPU rpurine 6e3 oclHoXHEHWH Tpojaoixkaerca He OGojee 5—6
oHeit. Tsaxects ¥ Hcxon GONE3HM HEpeaKO CBA3aHbI C OCIOXHEHHS-
MU, BbI3BAHHBIMM CAMHUM BUPYCOM IpHIa (TPUIMMO3HAsA MTHEBMOHHS,
OCTPbIif OTEK JIETKMX) MJIM YCJIOBHO-TIATOreHHbIMU Gaktepuamu. Paz-
BUTHIO OCNOXHEHUH crocoOCTBYyeT yrHetalolliee HeiHCTBUE BHUPYCOB
TpUMNa Ha MpoliecChl KPOBETBOPEHHS! U MMMYHHYIO CHCTEMY opra-
HU3Ma.

HMmMmynnrer. [locne nepeHeceHHoro 3aGosieBaHUs (oOpMHUpyeTCs
CTOMKMIl THMO-, NMOATUNO- M BapHAHTOCTEHUPHUYECCKUIA UMMYHHTET,
KOTOpbI obecledynuBaeTcs KJIETOUHbIMM U FYMOpaJbHBIMHU (hakropa-
MU 3auuThl. Boabluoe 3HavyeHHe MMeloT aHTUTena kiacca IgA. TMac-
CUBHBIA eCTECTBEHHbII MMMYHUTET coxpaHsiercsl y aeteit a0 8—11 mec
XU3HHU.

JIaGoparopHaa aumarHocTHka. MartepuanoM Wi oGHapyXeHHS BH-
pyca WIM BUPYCHOrO AHTHUTEHA CAYXAT Ma3KH-OTNEYATKH CO CIMU3H-
CTOi 000M0YKM HOCOBOM TTOJIOCTH, OTHENAEMOE HOCOITIOTKHM, MPH Jie-
TTbHBIX UCXOJAX — KYCOUYKH JIETOYHOM TKAHM WJIM MO3Fa. DKCIpecc-
IUAarHOCTHKa OCHOBAaHA Ha BBISIBAEHWM BUPYCHOTrO aHTUrEHAa C MO-
mouibio PU®; paspaborana tecr-cucreMa juii UMA. Jlia sbigene-
HHUSl BUPYCOB HMCIONB3YIOT KypHHbIEe 3MOpMOHbI. MHAMKALUMIO BUpY-
COB IpMIINA OCYLIECTBIAIOT NMPH MOCTAHOBKE pEaKLMH reMarraoTH-
Hauuu. UaeHTHOULIMPYIOT BbIAEAEHHBIE BUPYChI MO3TANTHO: THITOBYIO
NpUHaIIeXHocTh onpeaenstor ¢ nmomoiipto PCK, nmoarun — PTTA.
CepoauarHoctuky nposoaar ¢ nomouisio PCK, PTTA, PH B xynb-
Type KJIETOK, peakuMu Mpeuunurauuu B rene, MOPA.

Cneuvuyeckas npodunakTika H JjedenHe. [Ins cneuududeckoit
NMpodUAaKTUKH MCNONb3YIOT XHUBblE U MHAKTUBUPOBAHHbBIE BAKIUHBI
u3 supycoB rpunna A (HIN1), A (H3N2) u B, xynsTUBHpYyeMbIX B
KypHHBIX 9MOpHoHax. CyliecTByeT TPU THUIMA MHAKTUBUPOBAHHBIX BaK-
LMH: BUPUOHHBIE (KOPITYyCKyJIsApHbIE); PAcIUerIeHHbIe, B KOTOPBIX
CTPYKTYPHBIE KOMMOHEHTbl BUPHOHA Pa3beAMHEHbI C MMOMOIIBIO Ae-
TEPreHToB; CyOBeIUHUYHBIE, COAEPXKAILME TONBKO FEMArrNIOTUHUH U
HelipaMUHKHAA3y. BakuuHy M3 TpeX BHUPYCOB TPHIINA BBOAAT MHTpa-
Ha3aJbHO B OJHON MPHUBMBOYHOI J03€ IO CrEeLMAaNbHOI cxeme. Bax-
UMHAUWS [MOKAa3aHa orpejejeHHbIM KOHTHHIEHTaM, MMEIOLIMM BbI-
COKHUH DPHUCK 3apaxeHHs.

TTpoXoauT UCHBITAHUS KYRbLTYpaJbHAasA MHAKTUBMPOBAHHAS BaKLIMHA,
Beayrcst pa3spaboTKH 1O CO3AaHMIO MPUINO3HBIX BAaKLMH HOBOTO IO-
KOJIEeHUS!: CUHTETUYECKHUX, reHHO-UHXEHEPHBIX. K coxXaleHHulo, B OT-
OeNbHbIE rollbl OTMEYaeTcsl NOBOJABHO HU3Kasd 3¢eKTUBHOCTh BaK-
LIMHAUMU BCHEACTBME BBICOKO! M3MEHYHUBOCTH BUPYCOB IPUMMNA.

JIna leyeHus], a TakKXKe 3KCTPEHHON MpodHIaKTUKK PUIINA IpHU-~
MEHSAIOT XUMHOTEpaneBTUYecKre MPOTHBOBUPYCHBIE Mpenaparsl (pe-
MaHTaiMH, BHUpa3oi, apbuaon u Ap.), npenapatbl MHTepdepoHa M
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MMMYHoMoRyJsiTopsl (qubaszosn, nesaMu3on U ap.). Ilpu Tsxkenom te-
YEHUH rpUIINa, ocobeHHO Y JeTeil, MoKazaHo NMpUMEHEHHE NOHOp-
CKOro TIPOTUBOIPHUITIIO3HOTO MMMYHOINIOOYIMHA, a Takxe Mpenapa-
TOB, SABJISIOUWIMXCS MHIHOGHUTOpaMM KIETOYHBIX TpOTeas: ropaokca,
KOHTpHKana, aMUHOKANMpPOHOBOMH KHC/OTHI.

11.2.1.2. Bupycbi napazpunna

Briepsbie Beigenensl B 1956 r. PHK-cogepXauime BUpychl oTHOCSITCS
K ceMeiictBy Paramyxoviridae, pomy Paramyxovirus, npenctapieHbl
5 ceporunamu. Mopdosorus BUpYcoB oT/MyaeTcsl MOJIUMOPHUIMOM,
yaiue BCTpeyaloTCs BUPHUOHBI OKpYIIof dopMbl guamerpom 100—
300 uM (cM. puc.2.10). BUpychl MMEIOT CIIOXXHOOPTAHH3OBAHHYIO CTPYK-
TYpY, CocTosIT U3 cepaueBuHbl, coaepxaileit PHK u 6eaku, u Ha-
PY>KHOI nUIMONpOTeUIHON 060N0YKH ¢ mMnukaMy. O6aagaior remar-
MIIOTUHHpYIOLEH aKTUBHOCTBIO. B oKpyXalowueil cpere oTHocUTe b-
HO HECTOWKHM. Bupychl maparpumnma xopoluo penpomyLupyioTcs B
KYJbTypax KJIETOK, BbI3bIBasl XapaKTepHBIH LMTOMATHYECKUIT 3ddexT
(causiHue KiIeToK U 06pa3oBaHUe MHOTOSIEPHBIX KJIETOK, Ha3blBae-
MBIX CHUMIUIACTAMU WIM CHHLMTHEM), a Takke (peHOMeH remancop-
6uuK. B ecrecTBEHHBIX YCIOBHAX HEMATOTE€HHBI ML XUBOTHBIX.
IMaparpumnmosHble BUPYCHl BbI3BIBAIOT CIIOpaAUyYeCKHE 3a6o0eBaHHsA
WK 3MUIeMHUYECKHUE BCTIBIILUKKA MPEUMYILECTBEHHO Cpely JeTeil Miaji-
uero Bospacrta. 3aboneBaHUe xapaKTepusyeTcsl oOlieil UHTOKCHKALH-
ei, MopaXeHHEeM CIHU3UCTbIX 000J0YEK BEPXHHX AbIXATeNbHBIX IyTeM,
yallle ropTaHH, y AeTell TMepBoro roma XWU3HH 3aboneBaHHe NpoTe-
KaeT Taxeno. UMMYHHTET HeNmpoZoJXKUTENbHBIA, THIOCTELHpUYec-
kuit. BhigeneHue BUPYCOB U3 OTHENSIEMOro HOCOIIOTKH ITPOBOJAT B
KYJAbTYpax KIeTOK, UIeHTHUPUuUpPYIOT ¢ nomoiublo PH, PUD, PTTA,
PCK. 311 xe peakuudu UCIONB3YIOT U CEPOIMArHOCTUKHU 3aboie-
BaHus. Crieuuduyeckas nmpo@uiakTuka U JeyeHue He pa3paboTaHbl.

11.2.1.3. PecnupamopHo-cuHyumuasbHbill eupyc (PC-eupyc)

Boizenen B 1957 r. PHK-comepxaiuuit BUpyc oTHOCHTCA K ceMeii-
ctBy Paramyxoviridae, pony Pneumovirus, npemctaBieH 2 cepoTH-
namu. Mopdosornuecku cxomeH ¢ Bupycamu mnaparpumnma. PC-su-
pYC HeYCTOMYMB B OKpyXalolliei cpene, Xopollo pernpogyHHUpyercs
B KYJbTYpax KJETOK, BbI3bIBASl XapakKTePHbIH LMTOMATHYECKUH 3¢-
dexT — obpasoBaHue CMHUMTHA (OTClOAa HasBaHue BHpyca). Ilato-
reHeH ansi o6e3psiH. PC-BUpyc BbI3BIBAET €OMHUYHBbIE 3a60J€BaHUS
U SMUIeMUYecCKUe BCMbBILUKHK, yawle cpeau ngeteil. Haubonee oma-
CeH MJIA [eTeil rpyIHOro BO3pacTa, Y KOTOPBIX HEpEIKo pa3BHBAET-
C NMHEBMOHHUS CO CMEPTeNbHBIM HcXogoM. UMMYHHUTET Hempomoi-
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xuTeabHblid, JlabopaTopHasi AMAarHoCTHKa CXoJ[Ha C JUArHOCTUKOMH
naparpunna. Cneuuduyeckast npopUIaKTHKA U JieyeHHEe He pa3pa-
60TaHbI.

11.2.1.4. PuHosupycb!

Bnepsrie BoieaeHsl B 1960 r. PHK-conepxaiiine BUpychl OTHOCATCS
K ceMeiictBy Picornaviridae, pomy Rhinovirus. U3BectHo Gonee 100
cepoTUrnoB. PUHOBUPYCHl UMeEIOT cdhepHuecKyio (opMy ITHaAMETPOM
20—30 HM M POCTO OPraHU30BaHHYIO CTPYKTYPY. KyjabTHBHpYIOT BH-
pYyChl B OJIHOCHIOMHBIX M OpTaHHBIX Ky/NBTypaX Kietok. JlaroreHHs! mis
00e3psiH. PuHOBHpYCHasi MHEeKLUA — BBICOKOKOHTardo3Hoe 3abone-
BaHUE, Mopaxaiolllee BCe BO3PACTHBIE TPYIIbI JIOAEH, XapaKTepH-
3yeTcsl BOCMANIEHHEM CAU3UCTON 00OJIOUKH HOCAa M MpPOTEKaeT C SIB-
JeHUAMHM HacMopka. UMMYHUTET Henpogo/DKHTEIbHBIH, THMOCNEUH-
duyeckuit. [is BbimeEHUsI BUPYCOB UCMOJB3YIOT KJIETOUYHBIE KYJb-
Typbl, 1 uaeHTUdukauuu — PH. Cneunduueckas npodurakruka
M NedeHHe He paspaboTaHbI.

11.2.1.5. KopoHasupychbl

Briepiole BhigenaeHbl B 1965 r. PHK-comepxkauiue BUpychl 3 cepoTH-
noB oTHocATcsl K ceMeiictBy Coronaviridae, pony Coronavirus, uMe-
10T okpyriylo dopMy auamerpoM 70—160 HM M CiIOXHOOpraHU3o-
BaHHYIO CTPYKTYpy (cM. puc.2.10). Mopdosoruveckass ocobeHHOCTD
BUpYCOB — HajluyMe Ha MOBEPXHOCTH BBICTYNOB GynaBoBUAHON ¢op-
MBI, HalloOMHHAIOWMUX COJHEYHYIO KOPDOHY BO BpeMsi 3aTMeHHUs (OT-
cioga M HaseaHHe BUpYcoB). Bupychl 06;1a5al0T BBICOKOH KOHTaruos-
HOCTbIO, MO3TOMY YacThl BHYTpPHCEMeHHbIEe M BHYTPUGOJBHHYHBIE
BCOBIUKY UHpeKuHH. OCHOBHBIM CUMNTOMOM 3abosieBaHUs SABJSAET-
csl TSDKEJIO MPOTEKAIOLIMI HAacMOPK. Y MaJCHbKUX IeTeH BO3MOXHBI
OCJIOXHEHUs! B BUAE NMHeBMOHMHM. MMMYHMTET HENMPOINOAXUTEIbHBIN.
Ky/nsTMBUpOBaHHE KOPOHABUPYCOB B JIAGOPaTOPHBIX YCJAOBMSX 3aTpy.-
HEHO, MO3TOMY B HeoBGXoMMMBIX CAy4asiX AUarHo3 MoATBEpXIAlOT Ce-
posiornuyeckuM MetozoM. Crieuubuyeckass NpodHIAKTUKA U JIeUeHHe
He pa3paboTaHbl.

11.2.1.6. Peosupycsi

Bnepsbie BbigeneHbl B 1959 r. PHK-comepxalie BUpychl OTHOCSTCS
K ceMmeictBy Reoviridae, pomy Reovirus, npesacraBieHsl 3 cepoTH-
namMu. Mopdosorudeckoit 0co6eHHOCTbIO BUPHOHOB, UMEIOLLIMX cde-
puyeckylo dopmy nuametpom 60—70 HM, ABIgETCA HATMYUE OBYX
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Ge/IKOBBIX KalcHIoB — BHYTPEHHEro M HapyxHoro. Jlumomnpoteus-
Hast o6oJsiouka orcyrcTByeT (cM. puc.2.10). Bupycs xopoiuo pernpony-
LMPYIOTCA B KYJAbTYpax KJIETOK, BBI3bIBasI LIHTOMAaTHYECKUil >PdexT
1 obGpasopaHue BKIIOYeHUH. [latoreHHB! T MIEKOMUTAIOLMX U ITHULL
B cBsI3u c BBICOKOW KOHTarMO3HOCTBIO M YCTOWYHBOCTBIO B OKpYyXa-
I01lIeif cpelle peOBUPYChl HEPEAKO BBHI3BIBAIOT SMHIEMUYECKHE BCIIbIII-
KU, NMpeuMYLIECTBEHHO B OPraHM30BaHHBIX HNETCKHX KOJJIEKTHBAX.
IToMumo asporeHHoro BO3MOXeH (eKalbHO-OPANBbHBIII MEXaHU3M
nepenayd. PeoBUpychl BbI3BIBAIOT BOCMAIUTENbLHBIE MPOLIECCH! HOCO-
DIOTKM M KHILEYHMKA, OTKYAa M MPOMCXOAHMT MX HasBaHue (OT aHI
respiratory — pecnMpaTopHbIid, enteric — KHWIIEYHBIH, orphan —
CHPOTCKMIA, T.€. HE UMEIOT ONpPEAEIeHHOro OTHOUIEHUS K KOHKpET-
HoMy 3a6oneBaHuI0). TeueHue 3aGosieBaHUiM HOGPOKAYECTBEHHOE.
HUMmyHuter Tunocneunduyeckuii. BoigeaeHne BUPYCOB OCYUIECTBISIIOT
Ha KYJbTYpaX KJIETOK U HOBOPOXAEHHBIX MBILIAX, UACHTUDULIUPYIOT
¢ nomouisioc PH, PTTA, PUD. [na cepolHarHOCTUKU HCHOAB3YIOT
PTTA. Crneuudunieckasi npoduiakTHKa U JIeUEHHE He pa3paboTaHBbl.

11.2.1.7. AGeHosupycsbl

Bniepsbie BeigeneHbl B 1953 r. B ominune oT APYrUx pecnupaTopHBIX
BupycoB coaepxat JHK, otHocsaTcs k cemeitctBy Adenoviridae, pony
Mastadenovirus. U3sectHO Gonee 40 cepoTHNOB. AZEHOBUPYCHI HMeE-
10T cepuueckyio popMmy auameTpom 70—90 HM M TIpOCTO OpraHH-
30BaHHYIO CTPYKTYpY (cM. puc.2.10). YcroituuBbl B OKpyXaloilei cpe-
ne, JUTMTEABHO COXPaHSIOTCS B BO3AyXe, BoJE, JEKApCTBEHHBIX MHpe-
naparax, ymoTrpeGnseMbix B IIasHOH KIMHHKE, HAa MpeaMerax oOu-
xona. IIpu pasmMHoXeHUH B KYJbType KJIETOK aJ€HOBHUPYCHI BbI3bIBa-
10T UMTonaTuyeckuit addekr u obpasyioT BHYTPUSIAEPHEBIE BKJIIOYEC-
Hust. HenatoreHHb! M1 XuUBOTHBIX. HekoTopble CEpOTHITBI afeHOBU-
pycoB 001agal0T OHKOF€HHBIMH CBOHCTBAaMH (BBI3BIBAIOT PAa3BUTHE
3JTOKAYECTBEHHBIX OMyXo/deil y 1aGopaTopHBIX XUBOTHBIX). [ToMHMO
a3pOreHHOro BO3MOXeEH (PeKaTbHO-OPATBHBI MEXaHU3M Iepenayu
BO30yauTeNs (Yepe3 MULIEBbIE MPOAYKTHI, BOAY OTKPBITHIX BOAOEMOB
Y IU1aBaTeNabHBIX 6acceifHOB). PerHCTpHpYIOTCS criopaidyecKue Ciy-
Yayd ¥ SMUAEMUYECKHE BCTBIUKUA aAeHOBHUPYCHON WHMEKIMH, Mpe-
MMYILIECTBEHHO B JAETCKUX KOJUIEKTHBaxX. XapakTepHO MHorooGpasue
KJIMHUYECKUX TPOSBJIEHUI, MTOCKOMBKY aAeHOBUPYChl MOTYT TMOPAXAaTh
nbIXaTe/lbHble MYTH, CAU3UCTYIO 000J0YKY riasza, KUIIEYHUK, MOYe-
Boii TMy3bipb. UMMYHUTET THUMoOCHELUPUYECKUI. DKCMpecc-aMarHoc-
THKA 3aKJloyaeTcs B OGHApYXEeHUU BUPYCHOrO aHTMIeHa C MMOMOLIBIO
PUD, UDA, PHUA. Boiaensior aieHOBUPYChl Ha KYNbTYpax KJIETOK,
upeHtuduimpyiotT ¢ nomoiublo PCK, PH, PTTA. Dtu Xe peakumu
UCMOAB3YIOT ISl CepoAMarHocTUKU 3abojiesanusi. PaszpaGoTtaHbl XH-
Bbl€ MU WHAKTUBHPOBAHHBIE BAaKLUMHBI, KOTOPbIE HE IMOAYUMIU LIM-
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POKOTO TMPAaKTUYECKOTO MPUMEHEHUS H3-32 OHKOTE€HHBIX CBOICTB
ageHoBupycoB. [Ipu mopaxeHMsIX rja3 NPUMEHAIOT Mpenaparbl MH-
TepdepoHa, epMEHT Ne30KCUPHOOHYKIea3y, NMPOTUBOBUPYCHBIE Ia3-
Hble Ma3u (¢ Te6podeHOM, OKCOJHHOM H Ip.).

11.2.2. Bupyc HamypanbHoU ocnibl

Bupyc BbI3bIBa€T 0c060 OMacHOe BBICOKOKOHTArMo3Hoe MHGEKLMOH-
Hoe 3aosieBaHME, XapakTepH3yloileecss OOLIMM MOpaXeHUEM opra-
HU3Ma K OGMJIBHOM CBITbIO HAa KOXE U CIM3UCTBIX o6osioukax. B mpo-
UJIOM OTMEYATUCh 3MUAEMHHU U naHgeMHHu 3a6ojieBaHUSA, COMPOBOX-
JAIOLIMECH BbICOKOH JIETAMBHOCTBIO.

B 1892 r. I'".I'sapHuepu, uccienys moa MUKPOCKOIIOM Cpe3bl po-
FOBULBI 33paXEHHOTo KpoJiMKa, OOHapyXwi crienudHUyecKHe BKIIO-
YeHUs!, BIOCHEACTBMU Ha3BaHHBIE TeabLAMH ['BapHUepH, TNpelncTaBs-
nsolpMe coboit CKOTUIEHUSI BUPYCOB HATypaNibHOM ocrbl. Bo3Gymu-
TeJIb OCMbl BriepBble OOHapyXeH B cBeToBOM MHKpockone E. ITarue-
HoMm (1906).

Takconomus. Bupyc HatypaisHoi ocnbl — JHK-comepxaiuuit;
OTHOcUTcsl K cemeitctBy Poxviridae (oT aHri. pox — s3Ba), pomy
Orthopoxvirus.

Mopdonorusa, xumHuecKHii cocTaB, aHTRreHHas CTPYKTypa. Bupyc
HaTYypaJbHOU OCIIBI ABASETCA CaMBIM KpYIHBIM BHPYCOM, MpH 3J€K-
TPOHHOH MHMKpPOCKOMHM HUMeeT KUpnuueobpasHyo ¢opMy C 3aKpyr-
JIEHHBIMHM yrjaMu pazmepoM 250—400 M (cm. puc.2.10). Bupron co-
CTOMT M3 cepAileBHHBI, UMelwolleil ¢opMy raHTelHd, ABYX OGOKOBBIX
TeJI, PachojioXeHHBIX Mo 00e CTOPOHBI OT CEepALIEBMHBI, TPEXCIOM-
HO#t HapyXxHo# o6onouku. BuUpyc comepXHUT NTUHEWHYIO IBYHUTYATYIO
JOHK, 6Gonee 30 cTpykTypHBIX O€JKOB, BKJIIOYasi pepMeHTHI, a Tak-
Ke JIMMUIbI U YIJIEBOJBL.

B cocrase BHpyca OGHapyXeHO HECKONbKO aHTUIEHOB: HYKJICO-
MPOTEUIHBIA, PACTBOPUMbIE M FeMarrjilOTMHUH. Bupyc HatypanbHoi
OCIbi MMeeT OOIHMe aHTUreHbl ¢ BUPYCOM OCIIOBAKUHMHBI (KOpOBBEi
OCIIbI).

KyaerusupoBanve. BHpyChl XOpoOLIO pa3MHOXAaIOTCS B KYpPHHBIX
aMOpuoHax, obpa3sys GeJible MIOTHbIe OJAIIKM HAa XOPUOHAIIAHTO-
UCHoOIt oGosiouke. Penpoaykuusi BUpyca B KyJAbTYpe KJIETOK COIpO-
BOXIaeTcd HUTONATUYyecKUM 3¢h¢ekToM U 06pa3oBaHUEM XxapaKTep-
HbIX LMTOINA3MAaTHUYECKUX BKIIIOYeHUi (Tejen I'BapHuepw), uMero-
IMX THArHOCTHYECKOEe 3HAuYeHHe.

PesucrenTHOCTb. Bupychl ocnbl 06/1a1at0T JOBOJIBHO BBICOKOM Y-
TOMYMBOCTBIO K OKpyxatoule# cpeae. Ha paznuuHbpIXx npeaMeTtax npu
KOMHATHON TeMIeparype COXpaHAIOT HWHGEKIIHOHHYIO aKTUBHOCTh B
TeyeHHE HECKOJIbKMX HeleNib U MECSLER; HE UYBCTBUTEJNBHBI K 3¢H-
py ¥ apyruMm xupopactsoputessam. Ilpu temneparype 100 °C Bupycel
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norubaioT MomeHTanbHo, Mpu 60 °C — B TeueHue 15 MuH, npu
obpabotke ae3MHUUMpPYOWMMH cpeacTBaMU (deHon, xiopaMuH) —
B TeYeHHE HEeCKONbKMX yacoB. JiurtenbHo coxpaHsiotea B 50 % pa-
CTBOpE [NHIEPUHA, B JTUODUIMIMPOBAHHOM COCTOSIHUM U MpPU HU3-
KHMX TeMreparypax.

BocnpuuM4HBOCTb KHBOTHLIX. 3abojeBaHue, CXOMHOE MO KJIUHHU-
YECKUM TPOSIBIEHUSAM C GOJIE3HBIO YEIOBEKA, MOXHO BOCNpOH3BeEC-
TH TOJIbBKO Yy 00e3bsiH. [l GonblMHCTBA J1aGOpaTOPHBIX XHBOTHBIX
BUPYC OCMBI MAJONATOreHeH.

Omupemuonorua. HatypaneHas ocna u3BecTHa ¢ IyGokoit Opes-
Hocti. B XVII—XVIII BB. B EBporie ocnoit exeronHo Gonelo okono
10 MJIH yenoBeK, U3 HUX ymuparo okoino 1,5 muiH. Ocna sBasnace
TaKXe IIaBHOW MpUYUHOI cinenotel. Ha ocHoBaHMM BBICOKOI KOH-
Taruo3HOCTH, TSKECTH TEYEHUS U 3HAYUTEIbHOM JIETAILHOCTH Ha-
TypajibHasi 0Cla OTHOCUTCSI K 0cobo OnacHbIM KapaHTMHHBIM MHpEK-
LMSIM.

HctouHukoM uHbekuuu sBisiercs GONBHOW 4YeNOBEK, KOTOPBIi
3apa3eH B TeYyeHHe Bcero mepuona GojesHu. Bupyc nepemaercss Bos-
OYUIHO-KAMeNbHBIM M BO3AYIHHO-TBIIEBBIM MYyTSAMHU. Bo3MOXeEH KOH-
TaKTHO-ObITOBOW MEXaHU3M MepelJayd — 4Yepe3 MOBPEXAEHHBIE KOX-
Hbl€ MOKpOBBI.

B Havane 20-X romoB TeKylliero CTOJIETUSI B pe3yibTaTe NpUMe-
HEHUSl OCMEeHHOW BAaKLMHBI YAATOCh JHKBUIMPOBATH HATYPATbHYIO
ocny B Espone, CeBepHoii AMepuke, a Takke B CCCP (1936). Ore-
yecTBeHHble yyeHble B. M. XKnaHoB, M. A. Mopo3oB 1 jip. 0GocHO-
BAIM BO3MOXHOCTb OCYLIECTBJEHHUS MMOOANBHON JTMKBUIALMHU OCIIBI.
B 1958 r. no mpemnoxenuio CCCP BcemupHasi opraHu3auus 3apa-
BOOXpaHEHMS! NMPUHSIA PE3ONIOLUMIO U pa3paboTana nporpammy Mo
JHUKBUAALMK OCMBI BO BCEM MUpE, KOTopas Obula YCMELIHO BBHIMOJI-
HeHa Onaromapsi roGaTbHOM MPOTMBOOCIMEHHON BaKLMHALMMK JIIO-
neit. B 1977 r. B8 Comanu Obl1 3aperdCTPUPOBAH MMOCIEIHUIA Cirydait
ocrnbl B Mupe. TakuMm obpaszoM, ocna ucyeana Kak HO30Jiornyeckas
¢opma.

IlaTorenes W KjiMHHYecKas KapruHa. Bupyc ocnbl NMpoHUKaeT B
OpraHU3M 4Yepe3 CIM3MCTYI0 O6ONIOYKY IbIXaTeNbHBIX MyTeid U pexe
yepe3 MoBpeXAEHHYIO KOXY. Pa3MHOXHUBILIMCh B pErHOHAPHBIX JTHUM-
daTuyeckux y3nax, BUpychl [onaiaioT B KpoBb, 00yC/IOBIMBasi Kpar-
KOBPEMEHHYIO MEpPBUYHYIO BUpycemuio. JanpHeiflllee pasMHOXEHUE
BUPYCOB TPOUCXOAMUT B JUMMOUAHON TKaHW (ceneseHKa, TUMdarTu-
YeCKUE Y3Jbl), COMPOBOXHAETCA MOBTOPHBIM MAaCCHBHBIM BBIXOLOM
BUPYCOB B KPOBb M MOpPaXEHWEM pPa3IHYHBIX CUCTEM OpraHHU3Ma, a
TaKXe SMuIepMHca KOXH, TaK Kak BUpYC 001agaerT BBIPAKEHHBIMU
€PMAaTOTPOMHBIMU CBOHCTBAMH.

HHkyGaumoHHblit nepuon coctasisier 8—18 auHeit. 3abonesaHue
HayMHaeTcs OCTPO, XapaKTepusyeTcsl BBICOKOM TeMIlepaTypoil Tea,
TOJIOBHOW U MOSICHUYHOU Gonblo, nogBieHHeM Chinu. [is BbIChIMa-
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HMii XapakTepHa MoCAeA0BaTEAbHOCTD MpeBpallieHNs U3 Makyasl (ISIT-
Ha) B mamyay (y3ejoK), 3aT€M B Be3MKyay (My3bIpeK) M MYyCTyay
(rHOMHUYOK), KOTophle TMOIACBIXAlOT ¢ obpaszoBaHuMeM Kopok. ITocie
OTMALEHUS KOPOK Ha KOXE OCTaloTcsl pyousl (pabuxbl). ITo TsaxecTn
TEYEHHUS] pasnuyaloT Tskeiaylo c¢opMmy («uepHasi» M C/IMBHasi ocra)
co 100 % netansHOCTBIO, CpemHIOW C JAeTanbHocThio 20—40 % U
JerKylo ¢ netanbHocThio 1—2 %. K uucny nerkux ¢opM HaTypaib-
HOI OCTIBl OTHOCHUTCSI BapHOJIOMI — OCIIbl Y NMPUBUTHIX. Bapuonoun
XapaKTEepU3yeTCs OTCYTCTBHEM JIMXOPAIKH, MAIbIM KOJHYECTBOM OC-
MEHHBIX 3JIEMEHTOB, OTCYTCTBUEM IyCTYJ WM CBHIMM BooGHIE.
Ammynurer. Y nepeboseBluux jioneit dopMupyercsi CTORKHMH Mo-
XHU3HEHHBIH UMMYHUTET, 00yC/IOBJIEHHBI BBIPAOOTKOM aHTUTEN, UH-
TepdepoHa, a TaKXe KIeToOYHbIMM (pakTopaMu MMmyHHUTeTa. [Tpoy-
HBIA MMMYHUTET BO3HMKAET TaKXe B pe3y/lbTare BaKLMHALIMH.
JIaGoparopnas miarsoctuka. PaGora ¢ BUPYCOM HATYpaJibHOM OCHBI
MPOBOIUTCS B CTPOTO PEXHMHBIX YCJIOBHSAX IO MMpaBHaM, Fpeayc-
MOTPEHHBIM 1Jisl ocobo omnacHbIX MHMekuuit. MatepuaioM miga uc-
CNeJOBAHUS CIYXHUT COHEPXUMOE 3JIEMEHTOB CHIMK Ha KOXe M CJIH-
3UCTBIX 000/JI0YKAX, OTHENSAEMOE HOCOTJIOTKH, KpPOBB, B JIETAIBHBIX
clyyasXx — KYCOYKH MOPaXEHHOW KOXH, JIETKOTO, CENe3eHKH, KpOBb.
DKcIpecc-IMarHocTUKa HaTypaldbHOW OCHBI 3aKkiiovyaercd B oGHapy-
XEHUHU: a) BUPYCHBIX YACTHULL MOJ 3JEKTPOHHBIM MHKPOCKOIIOM;
6) Teneu I'sapHHepH B MOpaXeHHBIX KJIETKaX; B) BUPYCHOTO aHTH-
reHa ¢ nomouwio PU®, PCK, PIITA, UPA u apyrux cneuudu-
YyecKUX peakuuii. BolieneHue BHpyca OCYLIECTBISIIOT B KYPHUHBIX 9M-
OpHOHaxX WU KJIETOYHBIX KyabTypax. MaeHTUdHUKaLUIO BUpyca, BbI-
JeJIEHHOro M3 KypHHOro 3MOpHOHA, TMpoBoasT ¢ NMoMolibio PH (Ha
KypuHbix am6puonax), PCK umu PTTA. Bupyc, BblIeneHHBIA Ha
KYJIBTYpe KJeToK, obnagaer remagcopOUpyIOlieii aKTUBHOCTBIO MO OT-
HOLUEHUIO K SPUTPOLMTAM KYp, IMO3TOMY JUil €ro MAECHTUDHUKALUMU
MCMOJIb3YIOT PEakuuio TopMoXeHus remazxcopbuuu U PHU®. Cepo-
JIOTUYECKYIO0 JHATHOCTHKY ocylliecTBasior ¢ nomoiubio PTTA, PCK,
PH B xypuHBIX 3MOpHOHAaX MU HA KYJBTYpax KJIETOK.
Crneunduyeckas npopHIakTHKA W Jjeyenne. XuBble oClIEHHbIE BaK-
LMHBI FOTOBAT HAKOXHBIM 3apaXeHHEeM TeJAT WM KypUHBIX 3MOpH-
OHOB BMpycOM BakiuHbI (ocrioBakuuHbl). [loBceMecTHast BaKuMHALIMSA
HaceJeHUs1 MpHUBeNAa K JUKBUIALMHK HATYpPAIbHON OCMBI HA 3€MHOM
mape ¥ orMeHe ¢ 1980 r. obs3aTennHoro ocrionpuBuMBaHus. IToarto-
My OCMEHHBIE BaKLUMHBI HEOOXOMUMO KCIONb30BATh TOJMBKO MO SMH-
IeMUYECKUM TOKa3aHUSAM C LENbI0 SKCTPEHHOM MaccoBoi Mpocdu-
JIAKTUKH. MeTolp! BBeicHUST BAKUMH — HAKOXHO HJIM 4epe3 poT (TaG-
JetupoBaHHas ¢dopma). [Tocne BakuuHauuu GopMHUpyeTCs MPOYHBIN
HMMYHHUTET.
Ana nevyeHWs HATYpalIbHON OCHBbI, TIOMHMO CHMITOMAaTHYECKOM
Tepanuy, MPUMEHSIM XMMHOTEpANEBTHYECKUI Mpenapar — MeTHca-
30H.
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11.2.3. Bupyc ocnbi 06e3bsiH

Bupyc ocmnbl 06e3bsiH BriepBbie BoiieeH B 1958 r. 8 KoneHrareHe ot
OoJibHBbIX 00e3bsiH, MpHBe3eHHbIX U3 CHHramypa, a B 1970 r. — ot
GoJsibHOrO HeBaKLMHUPOBAHHOIO peOeHKa, MpoXHUBAIOIIero B 3aMpe.

ITo MopdonoruieckuM U GHONOTHYECKUM CBOHCTBaM BHMPYC OCITBI
06e3bsiIH CXOIeH ¢ BUPYCOM HAaTypaJibHOM ocmbl yenoBeka. MMeer kax
crneuugpuueckue, Tak U oOILMe C BUPYCOM HATYpaJIbHOM oCHbl aH-
TUreHbl. X0polluo KyJbTUBUpPYETCSI Ha KypUHBIX SMOpHoHax. B skcre-
PHMEHTE BHpPYC MNMATOreHEeH IS MbIeil M KpOJMKOB.

HcroyHukoM HHbpeKIHU SABISIOTCS 00€3bsIHbI, BOSMOXHO OENKHU.
KoHrtarnosHocts GOJIBHBIX MoAei He3HauuTensHa. [Ipenmosaraemsiit
MeXaHU3M Mepefayd — adpPOreHHBI.

Y yenoBeka BUpyc ocmbl 06e3bsiH BbI3bIBaeT 3abosieBaHKE, HATo-
MHHalolllee Mo KIMHUYECKUM MPOSBREHUSAM JIETKYI0 (hOpMy HaTypaib-
Hoi ocnbl. OTIMYaeTcsT OT MOCAEAHEeH CUMIITOMOM TeHepaJHu30BaH-
Horo JuMdbaneHUTa — YBeJMYEHHEM MOAKOXHBIX JUMGATHYECKUX
y3Ji0B B 1LIEHHOM, MOAMBILLIEYHON HWIM MaxoBoit obnactu. UMmyHu-
TeT He u3yuyeH. KNMHUYeCKHUI AUArHo3 MOATBEpXIAIOT MyTeM Bbife-
JleHUsT U uaeHTHDUKAUUK Bo3bynutens. B neastix npenynpexiaeHust
3aboyieBaHMil aopeit ocroil 06e3psiH MoXeT OBITh peKOMEHIOBaHa
OCIMeHHasi BaKLMHa.

11.2.4. Bupyc kopu

Bupyc xopu (nat. morbilli) BbI3biBaeT octpoe MH}EKLUMOHHOE BbI-
COKOKOHTarnosHoe 3abojieBaHHMe, TMopaxaloliee r1aBHbIM obpazom
IeTeil, XapakKTepu3ymollieecss JHUXOpagKoi, KarapaJbHbIMU sIBIEHHS-
MH H Chiblo. Bupyc Kopu BbizeneH B 1954 r.

Takconomua. PHK-conepxaiuit BUpyc OTHOCHUTCSI K CEMEHCTBY
Paramyxoviridae, poay Morbillivirus.

Mopdonoms, anTurennas cTpykrypa. I[lo Mopdonoruu Bupyc xopu
cXofleH c OpyrdMMM mapamukcoBupycamd (cMm. 11.2.1.2), comepxwur
HECKOJIbKO aHTHUIEHOB: BHYTPEHHHe ceplAlEeBHHHBIE M TOBEPXHOCT-
HBle AaHTHrEHBI HapyXHON 000JI0YKH. AHTUTEHHble BAPHAHTHI HE 00-
HapyXeHbl; objafaeT reMarriiOTHHUPYIOLIEH aKTUBHOCTHIO.

KyasTupnpoBanue. IIpy pasMHoXeHHH BHpyca B KJIETOYHBIX KyJb-
TypaxX HaOJI00al0TCS XapaKTepHbIii LuTonaTHyeckuii addekr (obpa-
30BaHME TMTAaHTCKUX MHOTOSIAEPHBIX KJIETOK — CHMILUIACTOB), MOSIB-
JIEHHE I[UTOIJIa3MaTHYECKUX WU BHYTPUSIEPHBIX BKIIOYEHHUH, beHo-
MeH reMancopOuUuu u OasiikooOpazoBaHUE TMOJ arapoBbIM IOKpBI-
THEM.

Pesucreamiocts. B okpyxaroiieit cpene Bupyc Gbictpo norubaet rnop
IeiicTBMeM NPSIMOro COJHEYHoro cBeta, Y®-nyyeif, MosToMy Ae3UH-
dexnuio npy KopH He MPOU3BOJIIT.

258



BocnpuuMyHBOCTb XHBOTHBIX. THIHYHYIO KApPTUHY KOPEBOi UHGpEK-
MU ymaeTcsi BOCIPOMU3BECTH TOJIbKO Ha obOe3bsiHax, Apyrue jnabopa-
TOPHbIE XXHBOTHBIE MaJIOBOCIIPUUMUMBBI.

Dmaemuonorus. B ecTecTBEHHBIX YCIOBUSIX 60JieeT TOJNBKO YeJo-
BeK. BocmpMMMUYMBOCTD K KOpPH 4pe3BblYaifHO BbICOKa. 3aboyieBaHUe
BO3HUKAET B BUAE SMUAEMUIN, NMPEUMYLIECTBEHHO B AETCKUX KOJIJIEK-
tMBax. PacnpocrpaHeHne WHGpEKUMM CBS3aHO C COCTOSIHUEM KOJLUIEK-
THUBHOTO WMMYHUTeTa. MoryT 60JieTb M B3pOCibie JIOAU. DIUASMH-
YecKue BCMBILKH PErMCTPUPYIOTCS Yallle B KOHLIE 3MMBI M BECHOIA.
BosbHOI cTaHOBUTCS 3apa3HbIM B MOCJHeNHHE OTHU WHKYOALMOHHOTO
nepuoia ¥ B MepBble OHU BBICHIMAHUN. MexaHU3M MNepenayu Bo3OY-
OWTENSE — a3pPOreHHBIN.

IlaTorenes M KIMHMYECKas KapTHHa. Bupyc NpoHMKaeT uepes Cliu-
3UCTYIO 00OJIOYKY BEPXHMX ObIXAaTEeJIbHBIX MYTEH, e MPOUCXOAUT ero
penpoayKuMsi, 3aTeM BUPYChl MOMAJAIOT B KPOBb M [MOPAXalOT KJET-
Ku cocynoB. MukybauuoHHbiit nepuon mmurcs 8—21 peHs. Ilpoapo-
MaJIBHBIA MEpUON MPOTEKaeT MO THUMY OCTPOro PeCcNUpaTOpPHOro 3a-
GosieBaHust. 3aTeM Ha CIIM3UCTBIX ODOJIOYKAX M KOXE MOSIBISIETCS ChIIb,
pacrpocTpaHgiolascs cBepxy BHU3. 3aGojeBaHue uiutcs 7—9 AHed.
OcnoXHEHHUsSIMU KOPM SIBISIOTCSL MHEBMOHUS, B PelKUX cliy4asgXx — OCT-
pbiii 3HieDAUT U MOAOCTPBINA CKIEPO3UPYIOLIMH MaHIHLEDATHUT.
MocnenHee 3aGonepanue xapakrepusyercsi mopaxennem LIHC, pas-
BUBAeTCs MOCTENEHHO, Yalle y Aereil S—7 JeT, nepeHecLIMX KOopb, U
3aKaHYMBaeTcsl cMepThio. B pa3BUTUM ocnoXHeHUH GoJibliioe 3HAYEHUE
MMeeT coCOBHOCTb BUpYca KOpPH MOJABIATh aKTUBHOCTb T-JMMdouu-
TOB U BbI3bIBATH Oc/labjieHHe MMMYHHBIX peakuuil opraHu3Ma.

Hmmynnrer. TMocne 3a6oneBaHMsl BbIpaGaThIBACTCS! MOXU3HEHHBIH
MMMyHUTET. [1accUBHBIH €cTeCTBEHHBIH UMMYHHUTET COXPaHSETCA 10
6 Mec.

Jlabopatopnas mmarHoctuxka. Uccnenyemblit MaTepuan — otaensie-
Mo€ HOCOITIOTKH, COCKOOBI C KOXH K3 y4yacTKa ChIMHU, KpOBb, MOYa,
B JIeTAJIbHBIX CJIy4asix — MO3roBasl TKAaHb.

Dkenpecc-IMarHOCTUKAa OCHOBaHA Ha obHapyxeHUU crnieundudec-
koro aHtureHa B PU®, a takxke antuten wiacca IgM ¢ nmomouipio
WU®DA. [Ina BblieJeHUs BUPYCa UCMOJb3YIOT KyNbTypy KieTok. Mnen-
TudHUKALMIO BBIAEIEHHOrO BUpyca NpoBOsAT ¢ nomolisio PUD,
PTTA, PH B kynbrype Kietok. [lisi ceponorMyecKoi TUarHOCTHKU
ucnonsdyior PH, PCK, PTTA.

Cnenmgrieckas npoduaakTHka n Jedenne. /(s cneuuoudeckoit
NpodUIAKTUKHA IPUMEHSIOT XUBYIO aTTEHYMPOBAHHYIO KODEBYIO BaK-
HuHy, nonay4eHHyo A. A. CmoponuHueBsiM 1 M. I1. YymaKkoBBIM.
BakuyHa BBOAMTCS AeTAM B Bo3pacte 1 roma mapeHTepansHo. Y 95%
BaKUMHUPOBAHHBIX (OpMHUpPYETCH IIIUTENbHBIE UMMYHUTET. B ouarax
Kopu ocnabieHHbIM JeTAM BBOOST MPOTHBOKOPEBON WMMYHOLIOOY-
JuH. [podomKuTeJbHOCTh TTACCUBHOrO MUMMYyHMTeTa 1 mec. JleueHue
CHMMTOMATHYECKOE.
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11.2.5. Bupyc anudemuyvecko20 napomuma

OnuaeMuyeckuit Mapotut (OT rpey. para — OKOJIO, Otos — yX0),
CMHOHMM <«CBUHKa», — ocTpoe MHQeKUHOHHOe 3aboiieBaHue, BO3-
HMKAIOIIEE B OCHOBHOM Yy JIeTeH U XapaKTepHU3ylOILEeecs NMpeuMyILLe-
CTBEHHBIM MOPAXEHUEM OKOJIOYIIHBIX CIIOHHBIX Xele3. Bupyc Brep-
Bble BbiIeJieH B 1934 r.

Takconomma. PHK-conepxaummit Bupyc orHocutcst K cemeiicTBy
Paramyxoviridae, pony Paramyxovirus.

Mopdonorus, anturennas crpykrypa. [lo Mopdonoruu u crpyk-
TYPHOI OpraHM3allMWM AHTUIEHOB CXOHAEH C APYrMMU MapaMHKCOBM-
pycamu (cM. 11.2.1.2). Bupyc He MMeeT aHTUreHHbBIX BAPUAHTOB,
obrafgaeT reMarUIIOTHHUPYIOIEN aKTUBHOCTEHIO.

KynsTHBnpoBanne. Bupyc KynbTHBHpyeTcst Ha KypMHBIX 3M6pHo-
Hax M B KJIETOYHBIX KylbTypax. O pasMHOXEHWM BUPYCOB B KYJIbTY-
pax KJIETOK CBUIETENBCTBYIOT O6pa3soBaHWE TMTAHTCKMX MHOTosiiep-
HBIX KJETOK — CUMIUIACTOB, (OpMHPOBAHME LMUTOMIA3MATHYECKUX
BKJIIOYEHMIi, CMOCOGHOCTh MOPAaXEHHBIX KJIETOK K reMancopbLuu.

Pesncrenraocts. B okpyxatoileit cpene Manoycroituus. Brictpo pas-
pywiaercsi Mpv KOHTAKTe C XWPOpACTBOPUTENSIMU, 2 % pacTBopoM
dopmanunHa, cnuprom, temnepatype 50 °C.

BocnpHHMYHBOCTb JKHBOTHBIX. B ecTecTBEHHBIX YCIIOBUSX BHMpYC Na-
POTUTA HE BbI3bIBAET 3a060JI€BaHUI y XUBOTHBIX. B axcniepumMenTe yna-
€TCsl BOCMPOU3BECTU 3aboJieBaHUE, CXONHOE MO KIMHUYECKUM IMpo-
SIBIEHUSIM C TMAapOTUTOM 4E€JIOBEKA, TOJIbKO Y OBE3bsiH.

Dmmaemuonoras. DNuIeMUUeCKU MapOTUT PaclpOCTpaHeH MoBce-
MECTHO, Yauie mopaxaer JeTeid B Bo3pacte oT 3 mo 15 ser. Moryr
6onetb M B3pociblie. BoclipUMMYMBOCTD K BUPYCY MapOTUTA MpHOIU-
xaercs K 100 %. 3aboneBaHue perucTpupyeTcs B BUIAE IMUIEMHUYEC-
KUX BCTIBIUIEK U CHOpAJMYECcKHX ciydyaes, Yallie B 3UMHHUE M BECEH-
HHUe Mecsubl. UCTOUHMKOM WH(EKLUU ABIsIoTcs: 60JibHblE ¢ KIMHU-
YeCKH BBbIpaXeHHBIMH U cTepThIMU dopMaMu HHbeKuuu. U3 opra-
HM3Ma OOJIBHOTO BUpPYC BBIIEINSIETCSl CO CIIOHO. MexaHuaM nepena-
YU — a3pPOreHHbIN.

IlaToreHe3 B KIHHHYECKaA KapTHHA. BXOAHBIMM BOpOTAMM ISl BO3-
OyaNUTENS SIBJISIIOTCSL CJIM3UCThle OOOJOYKM IBIXATeNILHBIX NyTei, Mo-
JIOCTM pTa U KOHBIOHKTUBA [JIa3a, OTKyda MOCJe pa3MHOXEHMS BU-
pYCbl NIPOHUKAIOT B KPOBb U pPa3HOCATCSA MO OpraHu3My. Bupycel mna-
poTUTa 06J1aJaI0T TPONMU3IMOM K XeJIe3UCThIM OpraHaM M HepBHOMN
TKaHM.

[pogomxuTtenbHOCT MHKYGALMOHHOrO MEpUoga COCTABISIET B
cpenHeM 18—21 nenn. 3aboneBaHue XapaKTepu3yeTcsl JIMXOPAIKOi,
BOCMAJIeHUEM U OIyXaHHUEM CJIOHHBIX XeJie3 (IIaBHBIM 06pa3oM OKo-
JoyurHbIx). JIMLO GOJBHOTO CTAHOBUTCH IOXOXHM Ha TOJIOBY ITOpPO-
ceHKa (oTcioga HasBaHWE <«CBMHKA»). BoiesHp miures 7—10 AHeii.
B TsKesbIX cnyyasix MpU reHepajau3alMM MpoLECca BUPYC MOXET Io-
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paxarb npyrue Xxenesuctoie opraisl ¥ HHC, B pesysnbrate yero Bos-
HUKAIOT OCNIOXHEHMS: BOCMANEHHEe SIMYKA Y Malb4MKOB (OpXHUT),
MEHMHIUT, 3HUedanuT U ap.

HMmmynurer. [locne nepenecenHoit GoliesHH (opMUpYeTCsl CTOM -
KM TMOXHW3HEHHBbI1 UMMyHUTET. JleTu B mepBble 6 MeC XHU3HU
MMEIOT MacCUBHBII ecTecTBEHHBI# HMMMYHHTET U He GOJIeOT na-
DOTUTOM.

JlaboparopHas auarnocTuka. B xayecTse uccienyemoro Marepuana
MOXHO HCII0/Ib30BaTh CJIIOHY, OTAE/NSEMOE HOCOIJIOTKM, MOYY, MpM
nopaxeuusix HHC — cnuHHOMO3roByio XHIKOCTb.

Akcnpecc-mMeTon AuarHoctuku — PU®. Bupyc BbaEnsioT B KyJb-
TYpax KJAETOK WIH Ha KypHHBIX 3MOpHoHax. MaeHTHOMKALMIO BbIne-
JIeHHOro Bupyca ocyitecTrisior ¢ nomoiipio PU®, PH, Topmoxe-
Hua remagcopbunu, PTTA, PCK. ns cepoaMarHOCTUKM MCIIOJb3y-
1ot PTTA, PCK, UDA.

Cnemudmyeckas npopunakTuka M jedende. JIns creumdpuryeckoit
NpodUNaKTUKKU MCMONB3YIOT XUBYIO KyJbTYPaJbHYIO MAPOTHTHYIO
BaKIUHy u3 wrramMma JI-3, paspaboranHyio A.A.CMoponuHLEeBbIM. Bak-
LIMHA BBOJIUTCS MapeHTepalbHO AeTSIM B BoapacTe 18 Mmec. Jleuenue
SMUAEMUYECKOTro MAPOTHTA CUMIITOMATHYECKOE.

11.2.6. Bupyc KpacHyxu

Bupyc BbI3bIBaeT KpacHyXxy — octpoe MHdeklunoHHOoe 3aboseBaHue,
fopaxarolliee MpeuMYILEeCTBEHHO JeTeil, XapaKTepu3yollieecs: JINXo-
pamKoil M ChIMbIO; KpacHyxa y OepeMeHHBIX XEHIIMH MOXeT IMpH-
BECTM K ypoiacTBaM M rubenu mioma. Bupyc BnepBbie BBIENEH B
1961 r.

Takconomna. PHK-cogepxaiimit BUpyC OTHOCUTCSI K CEMEHCTBY
Togaviridae (ot s1aT. toga — ruiawi), pony Rubivirus (ot nar. rubrum —
KpacHBIii).

Mopdonorns, auTurenHas crpykrypa. BupuoHsl uMmeror chepuyec-
Kyto opMy mramerpoM 60—70 HM M CIIOXHOOPraHW3OBAHHYIO CTPYK-
Typy. Bupyc conepXur koMruieKc BHYTPEHHHUX W HapYXHBIX aHTHre-
HOB, HE MMEET aHTUIEHHbIX BApPUAHTOB, 00JIagaeT reMarrIloTUHHUPY-
IolEel aKTUBHOCTBIO.

KyasTHBupoBaHKe. Bupyc pasMHoOXaeTcsl B MepBUYHLIX U MEPEBH-
BaeMBIX KJIETOYHBIX KYJAbTypaX ¢ 00pa3oBaHWEM LIMTOIL1a3MaTHYECKUX
BKJIIOYEHUH, MHOrHa LuTonatuyeckoro s¢dekra.

Pe3ncrennoctb. Bupyc HeycToifuuB B OKpyXamwolleil cpene, Jier-
KO paspyuiaercsl o aevicteueM Y®-nyyeit, xupopacTBoputesei U
MHOTMX XMMHYECKUX BELUECTB.

BocnpuHMYHBOCTD JKMBOTHBIX. DKCIEPUMEHTATEHO UHGEKLMIO yia-
€Tcsl BOCIPOM3BECTH Ha obe3pAHax.

OnupemHonorna. KpacHyxa — BBICOKOKOHTaruo3Has MHdpekuus,
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pacrnpocTpaHeHa IMOBCEMECTHO, MOpaXaeT IMPEeUMMYILECTBEHHO AeTei
B Bodpacte 3—6 yer. Moryr 6onetb U B3pocibie. 3aboNeBaHue peru-
CTpUpyeTCsl B BHAE SMMAEMUYECKHX BCIBIILIEK, BO3HUKAIOU[MX Yalle
B OpraHM30BaHHBIX HETCKUX KoJulekTuBax. [loaneM 3aboneBaeMocTh
OTMeyaeTcsl B 3MMHe-BeCeHHUN Tnepron. UcTouHMKOM HHbEKINH SB-
nsterc GONBbHOI ¢ KIMHUYECKH BbIpaXeHHOW MM OecCMMNTOMHOM
cdopmoit nHGeKIHU. BUpychl BBIIEISIOTCS CO CIM3BIO U3 BEPXHUX JbI-
XaTeJIbHBIX MyTei, ¢ peKATMSIMH K MoYyoit. MexaHU3M nepemavyd BO3-
GyauTensi — asporeHHulil. Bupyc KpacHyxu criocobeH INMpoXoauTh 4e-
pe3 IUlalieHTapHbIil Gapbep M 3apaXxaTb ILIOA.

ITaTorenes W KiMHMYECKAs KApTHHA. BXxomHBIMM BOpOTaMH ISl BO3-
Oynutesieit siBAsieTCsl CIM3UCTas 060JI0YKAa BEPXHUX ABIXATENBHbIX My-
Teif. [Tocne pasMHOXeHUS B LUEHHBIX JIMMGATHUECKUX Y3/Iax BUPYCHI
MomnagalT B KPOBOTOK U Pa3HOCSTCS MO OPraHU3MY.

IpopomxuTebHOCTh HHKYOAUHOHHOrO mepuoaa cocrasasier 11—
22 pHsa. XapakTepHble CUMIITOMBI G0JIe3HH — MOBBILIEHHE TeMIlepa-
TypbI Tejla, MeJIKOMSITHUCTAs CBIMb Ha Telie, MPUIMyXaHue 3agHeLleii-
HbIX JuMdaTHYECKUX y31oB. 3abojieBaHHE NMPOTEKAET CPaBHUTEIBHO
JIerKo, OCIOXHEeHUs1 penku. KpacHyxa omacHa s GepeMeHHbIX XeH-
I{MH, MOCKOJBKY MOXET MPOH30HTH 3apaXeHHWe IUlofa, YTo Hepel-
KO MPUBOAMT K MPEPBLIBAHUIO OEpeMEHHOCTH, TUOEU WIH TSIXENbIM
ypOICTBaM Iuioga — IJIyXOTe, MOPaXEHUIO OPraHoOB 3pPEHMs, NICUXHU-
4YecKoil HEeMOJHOLUEHHOCTH, HeNOPa3BUTHIO OTAENbHBIX OpraHoB. Yc-
TaHOBJIEHO, YTO B MepBbie€ TPU Mecsiya GepeMEeHHOCTH pUCK Topa-
XeHus rutoga Haubonbnit. [ToaToMy 3a6oseBaHMe XeHLIMHB! Kpac-
HYXOM B 3TOT MEPHOMA CIYXWUT MPSIMBIM MMOKAa3aHUEM K TNpEpbIBAaHHIO
6epeMeHHOCTH.

Hmmynnrer. [ocie nepeHeceHHo# MHGEKUMM UMMYHUTET CTOH-
KUl TTOXHW3HEHHBIN.

JlaGopaTopnas amarHocTuka. Mccienyemblil MaTepuan — otaensie-
Moe HOCOIJIOTKH, KpOBb, Moua, ¢deKaluu, KyCodKd OpraHos Morué-
wwero roga. Bupyc BbleNsIOT B KylbTypax kietok. MaeHTuduumpy-
IoT BbLAEJEHHBbIH Bupyc ¢ nmoMouipio PTTA. [lng cepoauarHoCTHKM
ucronssylor PUD, UDA, PHUA, PITA.

Cneunduueckan npopuiakTaka u jgesenne. OcHoBHad Ue/b BaKLM-
HoNpopUIaKTUKK MPU KPacCHYXe COCTOMT B 3alliure GepeMEHHBIX XeH-
UMH U Kak CIEACTBUE — B MperynpexaeHUM WHPULMpOBaHUs IMofa
U pOXIOEHWs HeTeil ¢ CHHIPOMOM BpOXIEHHON KpacHYXM.

BakuuHauuio nposogat Bo MHorux crpaHax. B Poccuu mpusuBka
MpPOTHUB KPAacHYXM He BKJIOYeHAa B KaJleHIapb, TaK KaK OTEYECTBEH-
Hasg BakUMHA He nmpousBoaAuTcs. CylllecTBYIOT 3apyGeXHble KpacHyLI-
Hbi€ XHMBble aTTeHYWpOBaHHble BAKILMHBI, BBIITYyCKaeMbleé B BH/E
MOHO-, a TaKXe JAM- W TPUBAKUUHBI (MApOTUT — KOPb — KpacHyxa).
B GoNbLIMHCTBE CTpaH MPOBOAAT OBYKPAaTHYI0 MMMYHU3aLMIO AETeit
MJIafiliero M LKoJibHoro Bo3pacTa (18 Mec U 12—14 ner).

JleueHe cUMITOMAaTHYECKOE.
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11.2.7. Bupyc eempsHoOU ocnbl U OMosichiéalowe2o
eepneca

Bupyc Bbi3biBaeT ABa WHbEKUMOHHBIX 3a6oneBaHusi: 1) BeTpsiHYIO
ocIly, BO3HHKAIOLLYIO TIPEHMYILECTBEHHO Y HeTeil B pe3yJibTaTeé 3K-
30reHHoro 3apaxeHusi; 2) omnosiceiBalounii reprec (herpes zoster) —
SHAOreHHyI0 MHGEKLMIO, pa3BUBAIOILYIOCS Yallle y B3POCJbiX, Mepe-
HeCIIMX B JETCTBE BETPSIHYIO oclly. 3aGoseBaHus pa3jvyaloTcs Tak-
Xe MO JIOKUTU3ALUMA My3bIPbKOBBIX BBICBIIAHWIT HA KOXE M CIH3HC-
ThiX ob6osioukax. Bupyc orxpsiT B 1911 1.

Takconomuna. Bupyc BerpsiHOil ocrsl M ONOSCBHIBAIOLLETO reprieca
conepxut JIHK, oTHocutcsi k cemeiictey Herpesviridae (oT rpey.
herpes — non3yuas), pony Varicellavirus.

Mopdonorns, xHMuyecKHii COCTaB, aHTHIeHHAas1 CTPYKTypa. Bupuo-
HBI UMEIOT OBATbHYIO dopMy nraMeTpoM 120—179 um (cM. puc.2.10),
COCTOSIT U3 CEPALIEBHHBI, comepXaluei auHeiHylo apynutdaryio JTHK,
W HapyXHOH JIMMONPOTEUAHON OOOJIOUYKM C IUMIMMKAMHU [JIMKOMpOTE-
UIHO# npuposl. Pajnuyalor BHYTpeHHHE cepAlleBUHHBIE U HApYXHbIE
aHTUreHbl. AHTUIeHHbIE BApHAHTBI BUpyca HEe OOHAPYXEHBI.

KyasTnBupoBarne. Bupyc penpomyumpyeTcs B MEpBMYHBIX M ITe-
PEeBUBAEMBIX KYJIBTypax KJIETOK C LUToMnaTuyecKuM sddekrom (cum-
miaacTbl) 1 00pa3oBaHWEM BHYTPUSIAEPHBIX BKIIIOYEHMIA.

PesncrentHocTs. Bupyc ManoycToifuuB B OKpyXamwlleii cpene, Tep-
Mos1abuJIeH, YYBCTBUTEJIEH K XXHPOPACTBOPHUTENSIM U OOBIYHBIM Je-
3SUHOULIMPYIOILIMM CPEICTBaM.

BocnpunMyHBOCTH KMBOTHBIX. BUpyc HematoreHeH [uisi JjlaGopatop-
HBIX XHWBOTHBIX.

Onuaemuonornsa. BeTpsiHast ocra pacnpocTpaHeHa IMOBCEMECTHO,
BOCIIPMMMYHUBOCTD K BO30OYIUTENIO OYEHDb BBICOKAS. DMUIEMUYECKHE
BCMBIILKA OTMEYAIOTCSl B OCEHHEe-3UMHUN [epuoi, IaBHBIM oOpa-
30M B OpPraHM3OBAHHBIX KOJUIEKTMBAX CPeAW HAETEi AOLIKOJIBHOTO
Bo3pacTa. Moryt Gosiets B3pociyible. McTOUHMK MHPEKUMH — TOJIBKO
60spHOM yenoBeK. MexaHu3M nepefgayd — a’poreHHnlil. BriaeneHue
BUPYCOB B OKDYXAIOLIylO0 cpely MPOMCXOAUT NMPU HapyLieHWH UEJo-
CTHOCTH Iy3bIPBKOBBIX BBICHITAHHIA.

OnosiceIBalOIMI repriec MopaxaeT B OCHOBHOM B3pOCJHBIX, HO-
CUT cropagnyeckuil xapakrtep, He WMeeT BbIPAXEHHON CE30HHOCTH.
BoJibHBIE OMOSICHIBAIOILMM TEPIECOM MOTYT ObITh MCTOYHMKOM BET-
psIHO# ocIibl y neTeit.

ITaToreHes B KIMHWYeCKas KapTMHa. BXOHBIMU BOpOTaMH IJISL BO3-
OyauTens ABISETCA caM3ucTas oboNoyka IbixaTeNbHBIX MyTel, roe
BUpYChl pa3MHOXalOTcsl, 3aTeM NMPOHUKAIOT B KPOBb, ITOpaxasi 3IMU-
TeNMA KOXU U CIU3UCTBIX 000NOYEK (IepMAaTOTPOIU3M).

HHKybauuoHHbI Nepuoa NMpu BeTpsiHOH ocne coctaBisger 14—
21 peub. 3abonepaHne xapaKTepu3yeTcsl MOBBILIEHWEM TEMIIEPATYPhI
TeJla U My3bIPbKOBOHM CBINMBIO HA TeJieé U CIM3UCTBIX 00OJOYKAX pTa,
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3eBa, BECbMa MOXOXEH Ha BBICHIMAHMS NMPH HATypaibHOIM ocre (OT-
ciona HasaHue 6one3uu). [locne ornagenust Kopok pybupb! He ocra-
1o1cst. OcnoxHenusi (MHeBMOHHUM, dHUEATUTB U Ap.) GbIBAIOT PENKO.

OnosichIBaIOILMI Tepriec BO3HMKAET y JIIOAEH, MepeHecuux B aeT-
CKOM BO3pacTe BETPSIHYIO OCMy. BHpyc MOXET IUIMTENbHO COXpaHATBCS
B HEPBHBIX KJIETKaX MEXIMO3BOHOUHBIX y3IOB M AKTHBM3HMpYyeTCs B
pesyibTaTe 3aboneBaHUM, TpaBM W APYTUX (GAKTOPOB, OCHAGISIOLMX
MMMyHHTET. 3ab60sieBaHMEe XapaKTepU3YeTCsl JIMXOPANKOM, My3bIPbKO-
BbIMM BBICBINMAHMSIMM B BHIE 0Opyya mo xomy mopakeHHbIX (yalue
MeXpebepHbIX) HepBOB, 0O0JNEBbIM CHHAPOMOM.

Hmmynurer. [Tocne nepeHeceHHOH BeTpsiHOM Ocribl popMUpyeTCs
MOXU3HEHHBIH UMMYHHUTET, KOTOPBIA, OIHAKO, He MPENSTCTBYET CO-
XpaHEHHIO BHpyca B OpPraHM3Me U BO3HMKHOBEHHMIO Yy HEKOTODhIX
Jiofied pelMAUBOB OMOSICHIBAIOIIETO TepIIeca.

JlaGopaTopnas muMarHocTHKa. MarepuaioM MJIsl UCCIeqOBaHHSH SiB-
JisieTcsl CONepXHMOE BBICBIMAHMM, OTAENsieMOe HOCOIIOTKH, KPOBb.

DKenpecc-QMarHOCTHKA 3aKJIOYaeTcsi B O6HAPYXXEHHH MMof CBETO-
BbIM MHUKDOCKOIMOM THTaHTCKMX MHOTOSIAEPHBIX KJIETOK — CHMILIAc-
TOB C BHYTPHMSIIEPHBIMH BKJIIOUEHUSIMM B Ma3Kax-OTIEYaTKaxX M3 BbI-
ChIMaHMit, OKpallueHHBIX Mo PomaHoBckoMy—I'HMM3e, a Takke creiy-
¢puyeckoro antureHa B PUD ¢ MOHOKJIOHAIBHBIMU aHTHTENaMH. Bbi-
JeJISIIOT BUPYC B KYJIBTYpe KIETOK, UASHTHMUIMPYIOT ¢ nomolbio PH
u PUO. ina cepomuarHoctuku ucnonssyior PH, H®A, PCK.

Cnemadmyeckas npouIaKTHKA M JiedeHMe. AKTHBHAs MMMYHHU3AIUS
He MpOBOAMTCS, XOTH pa3paboraHa XuBas BakuMHa. B oyarax seTpsiHo
oCIbl oc/labieHHbIM JeTAM MMOKa3aHO MPHMEHEHHE HMMYHOIIO6yIHHA.
ILnst neyeHMst OMOSICHIBAIOLLIETO Teprieca MCMOJB3YIOT MpernapaTsl al K-
JIoBUpa, UHTep(EePOHBI U UMMYHOMOIYJISITOPBI. DJIEMEHTHI CHIMH 00-
pabaTbiBalOT GPUJUIMAHTOBBIM 3€JEHBIM WA IIePMAHTaHATOM KaJlusl.

Fnasa 12

BO3BYAUTEIIN TPAHCMUCCUBHBLIX
MHOEKUUOHHbLIX BONE3HEWN

12.1. Bo36GyauTenu 6aKkrepumanbHbIX KPOBSIHbIX
nHdekumn

12.1.1. Bo36youmesns yymbli

Yyma (ot nar. pestis) — BBICOKOKOHTaruosHasi uHbexuvoHHas 6o-
JIe3Hb, BhI3blBaeMasi Yersinia pestis, XapakTepH3yiolascsl TsOKeIOH MH-
TOKCHMKALIMEH, BBICOKOW JIMXOPafKOi, mopaxeHueM JUMGaTHYECKOM
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CHCTEMBI, celTHIieMHuEl. Bo3by-
JuTeNb YyMbl OTKpHIT B 1894 T.
A. Hepcenom u C. Kuracaro.

Takconomus. Y. pestis oTHO-
curcs k otneny Gracilicutes, ce-
MeitictBy Enterobacteriaceae,
poay Yersinia.

Mopdonorns H THHKTOPHAIb-
Hble CBO#CTBA. Y. pestis — Moju-
MopcdHast MenKas  OBOUAHAS
Najo4yka, XIYTUKOB He HMeEeT,
crop He obpasyeT, MOXeT obpa-
30BbIBATH Karcyny, rpaMoTpuua-
TeJIbHA, ¢ OUIMOJSIPHON OKpalliy-
BaeMOCTBIO B Ma3KaX, B3SITBIX M3

Puc.12.1. Baxrepun — Bo3GyauTenn

MaToJIOrM4YeCKoro MaTtepuaia .
(prc.12.1) KPOBSIHBIX MH(MEKUHI.
Kymsmvsuposarme. Bos6ymurenns 1 — Bosbyaurtenp uymnl; 2 — BO3OymHM-
" " TeJNb TyNsApeMUH; 3 — Goppenuu BO3BpaT-
yyMbl — (aKyJabTaTUBHEIA aHa- HOrO TH®)I; 4 — PHKKETCHH.

3pob, ncuxpodun: oNTUMYM po-

cra npu 28 °C. Ha rutoTHBIX cpe-

Iax MOXET BbIpacTaTb B BHe KoOJOHUI R- u S-cdopmbr; R-dopmbr

o0JIafaloT BBICOKO# BUPYNEHTHOCTBIO, S-()opMbI MeHee BUPYJIEHTHBI.
®epMeHTATUBHAA AKTHBHOCTh. Bo3bynurens obiagaer 6HoxMMHUyec-

Kol aKTUBHOCTbIO, (epMeHTHUpPYET yrIeBoAbl A0 YIIEKMCIOro rasa,

cuHTe3upyeT GUOpUHOMU3UH U Koaryiasy. B 3aBucumocTu oT dep-

MEHTAUMM TJIMLEPUHA BBIOENSIOT «+»- U «—»-BapHaHTHI.

AHTHreHHAsi CTPYKTYpa H ¢axTOpbl MATOreHHOCTH. Y. pestis MMeeT
TepMOJIAOMIBHBIA KarCyNbHBIA U TEPMOCTAOUNBHBIA COMaTHUYECKUiA
aHTHTeHbl; OCHOBHbE U3 HUX F -, V- u W-anturensl. meer obuine
AHTUTEHBl C APYTMMU HMEPCUHMSIMHU, SILUEPUXUSIMHU, CAJIbMOHEIUIAMH,
LWHTeJIaMu.

BakTepyu 4YyMBl OTIMYAlOTCSl BBICOKOW BHMPYJIEHTHOCTBIO, Mpo-
HUKAIOT AaXe 4Yepe3 HeMoBPEeXIeHHYI0 KOXY, o0pa3yloT ocoOblit
TOKCHUH, BBICOKOSUIOBHTBIN [UISI MbIlIei, 6aKTepHOUUHbBI — TECTH-
uMHbl. BoibUIMHCTBO ¢dakTOpoB BUPYTEeHTHOCTH (V-, W-aHTUTEHBI,
MBIIIMHBINA TOKCHH, F , Kkoarymasza u Ap.) KOHTponupyercst reHa-
MU TUIa3MMI.

PesncrentHocTb. ColtHeuHbli U yABTPadUOJIETOBBIN CBET, BBICYILHU-
BaHMWe, BbICOKAsl TeMrepatypa M OesuHuuupyowmre cpeacrsa (de-
HOJI, XJIOpaMUH W Ip.) BbI3bIBAIOT OBICTpyl0 r'ubenb Y. pestis. Xopo-
WO MepeHOCAT HU3KUE TeMIepaTypbl, 3aMOpaXHMBAaHWE W OTTaAWBA-
HUYe; B marojiorMyeckoM marepuaie nepexusaioT go 10 cyr, npu 0°C
coxpaHsiiotest 10 6 Mec.

BocnpaumunBocTh XKuBoTHbIX. K BO30OyaUTENIO YyMBI YYBCTBUTEE-
HBI IPBI3YHBbl (TapbaraHel, CypkW, MECYaHKH, CYCIMKH, KpBICHI, IO-
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MOBble MbIlIM). BocnpuUMuMBBI BepOIIONbI, KOILLUKH, JIMCHUIIbI, €XHU
u ap. Cpeau nabopaTOpHBIX XHUBOTHBIX HauboJiee BOCIMPUMMYUBbLI
6enble MBIILM, MOPCKME CBMUHKH, KPOJMUKH, 06E3bsIHbI.

Dmipemuonorna. YyMa — mpupolHO-04aroBoe 3abosieBaHME, OT-
HOCUTCST K 0c000 omacHbIM HHGEeKUUSIM. BNUAeMUU YyMbl B cpel-
HUE BEKa YHOCUJIM AECITKU MWIUIMOHOB XMU3Heil. CyluecTByloT oua-
T'M YyMbl U B HacTosiuee Bpemsi, ocobeHHO B cTpaHax ¥Oro-Bocrou-
HO#t Asuu. BerpeualoTcss emvHuunbie ciyyau sabonesanusi B Cpen-
Heil Asuu. OcHOBHOM UCTOYHMK Y. pestiS — pa3IM4Hbie BHIBI IPbl-
3yHOB (TapOaraHbl, CYpKH, CYCIIMKH, TecYaHKd W Ip.). BropocremneH-
HbIM HCTOYHUKOM SIBJISIIOTCSI JOMOBBIE MBIIIW, MOJIEBKU, 3ailbl,
KpbIcbl. OCHOBHO# MexaHW3M nepefauyd MHEEKUUU — TPaHCMUCCUB-
Hblil. YenoBek 3apaxaercs B pesyjbTaTe yKyca WHGMIIMPOBAHHOM
6y0XH, a TaAKXKe KOHTAKTHBIM (NpH yboe OOJILHOTrO XWBOTHOIO, CHSI-
TUM WIKYpbl, pa3desike TYLIU) U MUILEBLIM (YMoTpebieHWe HeaocTa-
TOYHO TepMUYecKU oOpaboTaHHOro Mmsica GOJBHOIO XHWBOTHOIO)
nytsasMu. [locne 3apaxeHWsT UCTOYHMKOM YYMbI SsIBjisieTcsi GOJIbHO#
yenoBeK. Ocob0 BbICOKON KOHTAarMO3HOCTBIO OTIMYAETCs GOJILHOM C
neroyHoit ¢dopmoit uymel. IIpu nmoboit dopme 3ab6oseBaHUsT GOJBHBIX
M30JIMPYIOT, MPOBOIAT CTPOrMe KApaHTHMHHBbIE MEPONPUSITHS.

Ilarorenes. Bo3Oynutesb, MPOHUKAs Yepe3 KOXY M CIM3UCTble 060-
JIOYKHU, pacrnpocTpaHseTcs Mo JuMbaTUIecKUM cocyaaM, ObICTpo pas-
MHOXaeTcsl, BbI3bIBAET MHTOKCHKALIUIO, MOpaXeHUe JTUMEPaTHYECKUX
y3JIOB, JIEFKUX W APYTMX OPraHoB.

Paanuyaior OyOOHHYIO, JIEFOYHYIO U MEPBUYHO-CENTUYECKYIO dop-
mbl. [Ipu 6y6onHoit dopMe mopaxarorcsi TuMdaTuieckue yzibl (Oy-
60H — yBeJIWYEHHbIH JuMdaTUYecKuil y3en), OoTKylda BO30yauUTENH
MOTYT PaclpOCTPaHSTBCS M0 BCEMY OPraHM3My, B TOM YHcCJE [ola-
IaTb B JIETKWE, BbI3bIBasi BTOPUYHYIO TTHeBMOHMIO. [Ipu Bo3myllIHO-
KarejbHOM MyTH TMepefayd pa3BUBAeTCsl MEpBUYHAS JieroyHas c¢op-
Ma yymbl. [Ipy MaccMBHOM 3apaXeHWH MOXeT ObITb MEpPBUYHO-CEI-
THyeckas ¢opma. HesaBucumo oT ¢opMbl YyMbl MOpaxaroTcsi Bce
CUCTEMbI M OpraHbl: CepOeYHO-COCYAMCTasi, MOYKH, NeyeHb, cele-
3€HKa, KOCTHbI MO3r, XeJie3bl BHYTPEHHEH ceKpeuuu W Jp.

Kimnnyeckas kapruaa. MHKyGauuMoHHBIH neprol oObYHO Npomos-
xaercs 2—3 ausa. 3abosieBaHHe TNPOSBISIETCd OOLUMMHU CUMITTOMAMMU
(ronoBHast GoJib, MOBBILIEHWE TeMIepaTyphl Teja, 03HOG M Ap.), a
TAKXe CHMIITOMAMM, XapaKTepHbIMU JUIsi OyOOHHOW WM JIEFOMHOM
¢opmbl.

HAmmynuTter. UMMyHUTET pasiMYyHON! IIUTENIbHOCTH U HANPSIKEH-
HocTh. OmnKcaHbl CIyyal MOBTOPHBLIX 3a0osieBaHMIA.

MHuKpoOHoorHUecKas IHATHOCTHKA. Bce uvccrienoBaHUst MPOBOASIT-
csl B cnielMabHbIX JIabopaTopusiX, B 3alLIUTHBIX KocTioMax. Marepu-
aJIOM JUTSl MCClIeOBaHUSI MOTYT CIYXWUThb coJepXHMoe Gy6oHa, MOK-
pOTa, KpOBb, KaJI, KyCOUKH OPTraHOB yMEpILUMX, TPYMOB >XWBOTHBIX
n gp. Ilpu G6akrepruockonuu Ma3koB OOHApPYXMBAIOTCS FpaMOTPHLA-
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TeJIbHBIE OBOMAHBIE OUITONSIPHO OKpalleHHbIE MAaJOYKH, MO3BOJSIO-
L[1e TIOCTaBUTh MpedBapUTe/bHBIA auarHo3. OKoHYaTeNbHbIM aMar-
HO3 CTaBWTC Ha OCHOBAHWMW BbLIENECHUS M WAEHTH(PUKALUU KyJb-
TYpbl U THOENM 3apaXEHHBIX MOPCKHUX CBUHOK M Oe/IbIX MBILLIEH Tmocie
BBeJleHUsl HccieayeMoro Marepuana. Mcronb3yloT Takke yCKOPEHHBbIH
MeTon JUTsl Ofipeflie/IeHHs] aHTUIeHa B uccienyeMoM Martepuaite (PHUD)
u cepornorudeckuit Meton (MMDA).

Jleyenne. M3 aHTUMUKPOOHBIX MpenapaToB MPUMEHSIOT TETPALIMK-
JIUH, JIEBOMULIETHH, pUDAMIULKUH U Ap.

Ipodunaktnka. OCHOBHBIMU SIBISIIOTCH MpeXynpeluTe/bHble Me-
POTPHSITUSA, MPEROTBpalAlolMe 3aHOC WHbEKIMU Uu3-3a pybexa, M
BO3HUKHOBeHMe 3a060JieBaHUIt B 3HAEMUYECKUX MO YyMe ovarax. Jlis
3TOro CYLIECTBYET CUCTeMa Mep, perIaMeHTHPOBAHHBIX MEXIYHapo.-
HBIMU U pecrybJMKAaHCKUMU MpaBuiaMu U TpeboBaHusiMu. B Hatuei
CTpaHe CylllecTBYeT CeThb MPOTUBOYYMHBIX WHCTUTYTOB U CTaHUMIA,
paspabaThIBAIOLLIMX U OCYLIECTBISIIOIIMX TPOTHBOYYMHBIE MEPOIIPHUSI-
. Crieuduieckylo npodUIakTUKy MPOBOASAT MO SMUAEMUYECKHUM
MOKa3aHUsAM: B clyyae MosiBieHUs1 6OJbHBIX YYyMOWH WU B OTHOIIC-
HUU JIML, MIPOXMBAIOIIMX B MPUPOAHBIX ouarax YyyMbl. [IpumeHsioT
XHBYIO BaKLIMHY M3 aTTeHyMpoBaHHoro mtamMma EV, koTopyio MOXHO
BBOAMTH HAKOXHO, MOAKOXHO (0e3bIrosbHast UHBEKIMS), Mepopaib-
HO W adpO30JIbHO.

12.1.2. Bo36ydumenp mynsipemuu

Tynsipemust (ot HazpaHuss MectHocTd Tulare B KanudopHuu) —
300HO3HAs MH(eKUMOHHAs 60Je3Hb ¢ MPUPOTHON OYAaroBOCTHIO, BbI-
spiBaeMas Francisella tularensis, xapakTepu3ayollasics JIMXOpaIKoi
nopaxeHueM JTUMPaTHIECKUX YIIOB.

Bos6yautenb 6onesuu otkpoiT B 1911 r. I'Mak-Koem u X.Yenu-
HoMm B KamudopHuu u nsyden 3.Dpencucom. CeMeilicTBo He ormpe-
IeNeHo.

Takconomna. F. tularensis ornocutcst X otneny Gracilicutes, pony
Francisella.

Mopdonorns u KymmtusHposanue. Menkue (0,3—0,5 MkM) rpamor-
puliaTebHble 6aKkTepuu (cM. puc.12.1), rpauMInUKyThl, XIYTUKOB He
MMel0T, clop He 0o0pasyloT, BOKpyr GakTepuil BbISBJSIETCS Karcy-
nornogobHbeIit cau3ucThiit Mokpos. F. tularensis — ¢akyJbTaTUBHBIA
aHaspob, He pacTeT Ha MPOCTBHIX MMTATENBHBIX Cpelax; KyJbTUBHUPY-
eTcsl HA cpedax ¢ JHobGaBneHUEeM XeaTka uau uucTdHa. [Ipu xynbTH-
BMpOBAaHUM MPOMCXONSAT aTTeHyauusi 6akTepuit U npeBpallieHUe UX
M3 BUpYJIEHTHO#H S-¢opMbl B aBUpPYIeHTHYIO R-cdopmy.

AnTHTEeHHBIE CBOHCTBA M (akTophi matorenHoctH. F. tularensis co-
AepXuT obonouyedyHbld Vi- U coMaruueckuit O-aHTUreHbl, obHapy-
XUBAeT aHTUTEHHYIO G1U30CTh K Opyle/ulaM. bosesHeTBopHbIe U UM-
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MYHOTEHHbIE CBOICTBA CBS3aHbI C Vi-aHTHI€HOM, C TOKCUYECKUMMU
BEILlECTBAMM THUIMA SHAOTOKCHHA.

Pesucrenrnocte. F. tularensis JUIMTENIBHO cOXpaHsieTCS B OKpyXa-
Iolei cpene, ocobeHHO NMpu HU3Koi Temreparype (8—10 mec); He-
CTOMKa K BBICOKMM TeMIleparypaM: KMIsiYeHWe yOMBaeT HeMemLleH-
HO, HarpeBaHHue g0 60 °C BpI3biBaeT rubens yepes 20 MUH; nox neii-
CTBUEM MPSMBIX COJHEYHbIX Jiydeit morubaer yepe3 20—30 muH. Bak-
TepuM F. tularensis He CTOMKH K OOBIMHBIM Oe3UHGEKTAHTAM U UOHM-
3UPYIOLLEMY U3TYyYEHHUIO.

BocnprAMYHBOCTL XKHBOTHBIX. Bo30yauTtenp TyliapeMuUM MaToreHeH
TSI MJIEKOMUTAIOILUX MHOTHUX BMIOB, OCOOEHHO TPBI3YHOB U 3aiflieB.

Omupemmosiorns. TyjsspeMust pacrpocTpaHeHa Ha MHOTUX KOHTM-
HeHTtax. McTouHMKOM MHGbEKLMH SIBISIOTCS BCE BMABI TPBI3YHOB, Yalle
BOJsIHAsi MOJIeBKAa, OHAATpa, HOMOBasi MbILb, 3adll U ap. [lepemauya
BO3OYIUTENS CPEAU XKMBOTHBIX MPOMCXOOUT Yalle Yepe3 KPOBOCOCY-
IIMX YJIEHUCTOHOTUX: KJielleif, koMapoB, pexe 61ox. IIytu sapaxe-
HUSl YejloBeKa — TPAHCMUCCUBHBINA (MpH yKycax WHGUIMPOBAHHBI-
MU KJI€LWaMH, KOMapaMH, CJeNMHsIMU), KOHTaKTHO-OBITOBOIl (4epes
MOBPEXAEHHYI0O KOXY HWJM CIM3UCTYIO 060JIOUKY IIa3), MUILEBOIA
(npu ynotpebyieHUU 3apaxXeHHO!M BOAbI WIM MUIUEBBIX MPOAYKTOB),
BO3AYIUHBIA (MPU BOBIXAaHMU C BO3AYXOM MBUIM WJIM Karejek, 3ar-
PSA3HEHHBIX BBIAETEHUSIMU rpbidyHOB). OT yestoBEKa YeJOBEKY BO30Y-
OUTENb HE TMepenaercs.

IlaTorenes. B Mecte BHempeHUS! BO3OYAWTENsT pa3BUBAETCSl MEPBUY-
Hbll ouar. Benyniee 3HayeHue B MaToreHe3e MMeEET pPacHpOCTpaHe-
HMe BO3OyauTeneit mo auMdaruyeckuM cocyaaM. Bosbyautens, ero
TOKCHUHBI, NPOHUKAsI B KpOBb, BBI3BIBAIOT NopaxeHue JuMdaruyec-
KUX y3/10B (oOpa3oBaHue GyOOHOB).

Knnanyeckasa kapruna. MHkyGauuonHblil nepuon cocrasisieT 3—7
nHeil. boje3Hp HauMHaeTcd BHE3amHO, TeMIeparypa Tejla MOBbILLA-
ercs g0 38—40 °C, cMMITOMBI 3aBMCSIT B 3HAYUTENBHOMN CTeMeHU
OT MyTH nepenayd MHpexuuu u GopMbl 6ose3nn. Paznuuaror OyOoH-
HYIO, IJIa306yOGOHHYIO, aHMMHO3HO-OYOOHHYI0O M CcenTHuecKylo ¢op-
mbl. JletansHocth 10 5 %.

HMmmynurer. Tocie nepeHeceHHoit WHGEKIIMM UMMYHUTET COXpa-
HseTcsl JOJIr0, WHOIAA MOXW3HEHHO; pa3BUBaeTCs aulepru3auusi K
aHTUreHaM BO30ymWTENs.

MiuxkpoGunosornyeckas uaraocTnka. OCHOBaHA Ha CEPOJIOTHYECKOM,
610JI0rMYecKOM U OAKTEPHONIOTHYECKOM HCCIIENOBAHHMIX MarepualioB,
B3ATBIX OT GOJILHOTO (CMBIBBI, KPOBb, NMyHKTAT 6y6oHOB). IprMeHsIOT
PA ¢ TynspemuitibiM auardHoctukymoM, PHT'A ¢ sputpoumTapHbiM
auarHoctukymoM, a takke PCK, PU®, UDA. Bakrepuosioruyeckue
UccllelOBaHUsI MaTepuana, B3groro or GoJibHOro, o6BIYHO Oe3ycrelil-
HBL. Bbinenstior U MOEHTUPULMPYIOT BO3OYAUTENS MOCHIE 3apaXeHHUs Hc-
ciledyeMbIM MAaTEpUAIOM MOPCKMX CBUHOK HJIM OEJIbIX MBILLEH.

TIpoBoAAT KOXHBIE @LlepruyecKkue AMarHocThyeckue npobsl ¢ Ty-
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JIADAHOM — TYJSIDEMUIAHBIM aHTUreHoM. [IpH MonoXHTENbHOH pe-
aKIMKM Ha MecTe MHBEKUMM yepe3 12—24 4 nosinsroTcss KpacHOTa M
OTEYHOCTb.

Jleyenne. ITpUMEHSIIOT aMMHOIIMKO3HIbI (CTPENTOMMLIMH, KAHAMM-
UMH U 1p.), TETPALMKIHH, JIEBOMULETUH, 3PUTPOMMLIMH.

ITpodunakruka. IMpodunakruyeckue Mepbl coisTcss K Gopbbe ¢
TPbI3YHAMH, 3alMTE BOJLOMCTOYHUKOB, CAHMTAPHO-ITPOCBETUTENBCKOM
pabore.

Inst co3gaHusi aKTUBHOrO MMMYHMTETA 10 3MUIEMUYECKUM ITO-
Ka3aHUSIM MPUMEHSIOT 3(GeKTUBHYIO XUBYIO TYIAPEMUITHYIO BAKLIM-
HY, TOJYYeHHYIO M3 ImramMMma No 15 oTe4ecTBEHHBIMH YYEHBIMH
H. A. llaiickum u B. 5. Danbeprom.

12.1.3. Bo3bydumenb 3anudeMu4yecKo20 e036pamHoO20
mucgha

Omupemuyeckuit Bo3BpatHblit T (Typhus recurrens) — uHpeKLM-
OHHas 6one3Hb, BbI3biBaeMas Borrelia recurrentis, xapakrepusyloiascs
MIPUCTYNAMM JIMXOPAAKU C MBIIIEYHBIMU M TOJIOBHBIMU OOJNAMM, cMe-
HAOLLUMHCS 6e3TUXOPafOYHBIMM HHTEPBAIAMU. AHTPOMOHO3HOE 3a00-
nesaHue. Criupoxera oTkpbita B 1868 r. HemeukuM BpayoM Q. O6ep-
MeifepoM. boppennu — KpyrHbie CIIMPOXEThI ¢ GOJIBIIMMU HEpaBHO-
MEpHBIMH 32BUTKaMH (cM. puc.12.1); rpaMoTpULIaTe/IbHBI, TTOABHXXHBI.

ITepeHocuukoM Bo3GyaMTe el sBNIsIETCA IUIaTsHas Boiub. [Ipu kpo-
BOCOCAHMHM OOppesMU OT GOJBHOIO IMOCTYMAIOT B KMINEYHUK BIUU U
MOTYT COXpAaHSTbCSI TAM B TeYEHUE Bceil ee XMU3HU. 3apaxeHue Mpo-
HUCXOAMT B Ppe3y/IbTaTe pa3faBjiWBaHUS BIIM, BTHUpaHUS BO3OyIduTeE-
Jieit, comepxaluxcs B remonauMde, B pacuechl. BHeapuBilmecs B
opraHu3M OoppenuH 3axBaThiBaloTcs MakpodaraMu U JTUMGOUIHBI-
MH KJIeTKaMH U O Mepe pa3MHOXEHMS! MOCTYMNaloT B KpoBb. Pa3py-
1asicb, 0cBo0OXAAIOT 3HAOTOKCUHBI, SIBNSIOLIMECS NMPUYUHON KIM-
HHUYECKUX MpOSBIEHUII — 03HOOA, MOBLILIEHUSA TEMIIEPATYphl TeJa,
TOJIOBHBIX M MBbIIlIEYHbIX Gonell U ApYyrux cUMntoMoB. MHKy6alMoH-
Hblit MepHOR B cpelHeM cOCTaBnseTr 7—8 HHeit.

TMocTHHpEKIIMOHHBIH UMMYHHTET HECTONHKUH UM HeNpOHOIXKXHUTENb-
Hblit. JleyeHHe MPOBOAAT AHTHOMOTUKAMM.

Cneunduyeckas npodunaktika He paspaboraHa. OCHOBHbBIE MepbI
Oopbbbl CBOJATCS K YHHYTOXEHUIO BLUEH, BBISABJIEHUIO OONBHBIX,
caHuTapHoil oOpaboTKe ML, HAXOAUBLUMXCS B Ovare.

Mukpo6uonoruyeckasi AMarHocTUKa G6a3upyercss Ha oBGHApYXEHUH
Goppenuii B Ma3kax M3 KpoBH Go/IbHOro, OKpallleHHbIX 10 PoMaHOoB-
ckoMy—I'um3e. BcriomorarenbHoe 3HaYEHUE UMEIOT CEPOJIOTHYECKHE
peaxkiuu.

Hna nudpdepeHUMALMH C SHAEMHYECKUM CBITHBIM TU(OM MpH-
MEHSIOT 3apaxeHHe MOPCKHMX CBHMHOK KpOBbIO 6OJILHOrO.
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12.1.4. Bo3bydumesnb anudeMuy4yecKoz0 cbiHO20 muga

CoinHoit T (Typhus exanthematicus) — uHbekuMOHHas Gose3Hs,
Bhi3biBaeMast Rickettsia prowazekii, conpoBoxzarowiasicst TMXopankoi,
cnieynduyeckoit cbinbio, nopaxeHneM LIHC u kpoBeHocHBIX cocy-
IIOB. AHTPOIIOHO3.

Takconomus. Bo3byaurenb cbinmHOro THga Ha3BaH B YECTb aMEpPM-
kaHckoro yyeHoro H. T. Pukkerca u yemickoro yyenoro C. [Tposa-
ueka, norubllnx MpH U3yyeHHH chbilHoro THga. Pukkercuu Iposa-
ueka otHocsitest K otaeny Gracilicutes, cemeiictBy Rickettsiaceae.

Mopdonorus, KyIbTHBHPOBAHHE W AHTHTEHHASI CTPYKTYpa. Pukketcun
ITpoBaueka — rpamMoTpHilaTe/ibHble NMaTOYKH pazmepoM 0,3—0,6x0,8—
2 MkM (cM. puc.12.1), okpammsalorca mo PomaHoBckoMy—Iumse B
KpacHbIi LBET, MX CYyOMHKPOCKOITUYECKOE CTPOEHHE CXOXE C OPraHHU-
3auMeil rpaMoTpuLaTebHbIX 6akrepuit. UMeloT 1Ba OCHOBHBIX aHTHre-
HA: TMOBEPXHOCTHBIH TepMOCTaOMJIBHBIN JIMTIONOMCAXAPUI, U COMATH-
YecKMil HepacTBOPUMBIH TepMOJIAOMJIbHBIN OeNKOBOIOIMCAXAPUIHBIH
KOMILIEKC. MeToIoM reHeTH4YecKoi MHXEHEPHH TOJIydeHO TPH 6esko-
BbIX aHTMreHa pukketrcuit [posaiieka. Bo3byaurenb chimHoro tTuga —
BHYTPUKJIETOYHBII Mapa3ut, pasMHOXaeTcs B LMTOIUIa3Me KJieTok. O6-
JIANAET TOKCUYECKUMHM U INeMOJIMTHYECKUMH cBolictBaMu. Kynberusupy-
eTcsl B XeJITOYHOM MeIlKe KYpHHBbIX 3MOpPHOHOB, KYJIBTYpax KIETOK,
HA YYBCTBUTEJIbHBIX XHBOTHBIX (MbILLIH, MOPCKHE CBUHKH, KPOJMKH).

Puxxercuu [lpoBalieka B oKpyXaloliled cpene ObICTpo MOruoaror,
YyBCTBUTEJIbHBI K AEHCTBUIO BBICOKMX TEMIIEpaTyp, He3MH(pEKTaHTaM,
AHTUOMOTUKAM, OQHAKO JUTHTEJIbHO COXPAHSIOTCA MpPH HU3KUX TEM-
neparypax, B Cyxux (ekasusx 3apaxeHHBIX BIIEH.

Onuaemuonorua. UctouHnkoM HHbpeKUHM sBasieTcsl GOJIbHOM yYe-
sioBeK. IlepeHOCYHMKOM BO30ynMTeNIel COYXHT IUIaTsHasl Bollb, 3apa-
Xaloufascs NpH KpoBOCOCAHHWH Ha GOJIbHOM. PUKKETCHM pa3MHOXa-
JOTCSl B STMTEJUU KHUIIKH BIIK W BBIUIEJSIIOTCS B IPOCBET €€ KHIley-
HUKA. B CIIOHHBIX Xeje3ax, cocaTeJIbHOM arnmnapare BIUEH pUKKETCHH
HE ColepxXarcs, TMO3TOMY C YKYCOM He Mepenaiorcsl. YKyC BIIM CO-
NpoBoXaercsi 3yAoM. YesioBek, pacuechiBas MECTO YKyca, BTMpaer
B Hero ¢ekajlliu BIIM, colepXallue PUKKETCHH, U TaKUM oOpasoM
3apaxaercsd. CrnenoBaTeJbHO, BOZHUKHOBEHHWE M pACIPOCTPAHEHHE
ChiMHOTIo TU(A CBA3aHbI C BIIMBOCTHIO (reauKyne3oM). CoimHON TH(
U3BECTEH C IPEBHUX BpeMEH, HO KaK caMocrositeJbHoe 3aboJieBa-
Hue BbiaeneH B KoHue XIX B. PacnpocrtpaHeH moBceMecTHO. Dmuie-
MUM CbINTHOro TH(A COMPOBOXIAIOT BOHHBI, TOJIOA, COLMAIBHBIE
MOTPSACEHUS, T.€. CBA3aHbI CO CHWXKEHHWEM CAHHTApHO-TUTHEHWYECKOro
YPOBHSI M YCIOBMSIMM XU3HU mioneit. JletanbHocTs nocrurana 80 %.
B Hacrosilliee BpeMsi perMcTpuUpyloTcsl CIIOpaIH4YecKHe CJIydaH, B Oc-
HOBHOM B BHAe OosiesHH bpwina.

ITaTorene3. Puxkercuu Ilpopaueka nonanaiotr B KpoBb, MPOHUKA-
10T B KJIETKH 3HIOTE/HS, BbICTWIAIOLIME KPOBEHOCHBIE COCYIbI, pa3-

270



MHOXaloTcst B HUX, ocBoGoxaasi 3HAOTOXCUH. [lom meiicTBHEM TOK-
CHHA TNPOUCXOAUT pa3pyLIEHHE SHAOTEJUATLHBIX KJIETOK, PUKKETCHH
BHOBb ITOCTYNAIOT B KpoBb. [lopaxaioTcsl NMpedMYyIeCTBEHHO MEJKHE
COCYIbl, KAMWUISIPbI, YTO BeJET K HAPYIIEHWI0 MMKPOLMPKYISLMU
B TOJIOBHOM MO3re€, MUOKapjie, MoYKax M IPYrMX OpraHax U BO3HMK-
HOBEHWIO0 MEHUHTO3HLUedaTUTa, MUOKADIAUTA, TJIOMEpY/IoHedpHUTa.
B opranusmMe GonbHBIX PUKKETCHM MOTYT JUIMTENBHO COXPaHSThCS U
MOCJI€ BBI3IOPOBICHHUS, YTO CAYXUT NMPUIXHON INOSBICHHUS PELIMIUB-
HbIX opM chInHOTO THA.

Kiunuyeckass Kaprua. MHKYGalIMOHHBIA NEPUON B CPEIHEM CO-
crapisier 12—14 pHeil. PasznuyaloT jerkoe U pasIMyHON CTeneHHU
TSDKECTU TeueHUe Gosie3HH. Bosle3Hb HauMHaeTCsl C MOBBILIEHUST TEM-
neparypbl Tejla, MYyYUTENbLHON TOJIOBHOM GoJiM, GECCOHHUIIBI, BO3-
GyxneHus; yepe3 4—5 IHelt MOSBIAETCS XapaKTEpHast CbIMb BCiE-
CTBHE PACLIMPEHHS] KANWJUIAPOB KOXU W WX MoBpexaeHusa. Ilpu -
XeJIbIX (opMax MOTrYT PasBUTBbCS OCIOXHEHHS B BHIE TOpPaxXeHMsI
cepiua, Mo3ra. B Hacrosiiiee BpeMst yallle BCTpEYalOTCs cily4au pe-
LIMAUBHOUI OPMBI CBIMTHOTO TU(A, oTIMYaollMecs Gosiee JErKMM
TeYEHUEM M MOJyYUBIUME Ha3BaHue GosesHu Bpwmna.

Muxkpo6uonoryyeckas IMarHOCTHKA. BbinesieHue pUKKETCHii U3 ‘opra-
HU3Ma GOJIbHOTO 3aTpynHeHo. OCHOBHBIM METOJOM IHATHOCTHKHM SIB-
nsiercst cepojiorndeckuit. TIpumensiior PHI'A, PA, PCK, PUOD, UDA
s oBGHapyXeHUsl PUKKETCHO3HOrO AHTUIeHa WIM aHTUTEN B pas-
JIMYHBIX Marepuainax, B3sIThIX OoT GojbHbIX. JuddepeHIIMaNbHAA AU~
arHocruka csinHoro tuda u GonesHd Bpuina ocHoBaHa Ha ¢eHoO-
MeHEe UMMYHOJIOIMYECKOM TAaMSTH: NMPU CHITHOM THU(E IPOUCXOTZUT
dopmuposaHue cHavyana IgM, a 3arem IgG; npu Gonesun Bpuina —
obicTpoe obpasoBaHue IgG.

Jleyenne. HauGonee acheKTUBHBIMA AaHTHPUKKETCUO3HBIMH Cpe-
CTBAMM SIBJSIOTCS TETPAUUKIIUHBI, JIEBOMULIETHH, pUdaMNULIMH.

Ipodminakmka. HeobxonuMsl TUKBUOALMS U NMpodHUIaKTUKA BILM-
BocTtd. Cneuuduyeckas nmpodwIakTUKa UMeeT BCIIOMOTaTe/IbHOe 3Ha-
yenyue. B Hacrosiee Bpems B Poccuiickoit Pefepaliu roToBUTCS Cy-
Xasi XMMMYecKas cbilMHOTH(O3HAs BaKLUHA, MpeAcTaBisionias coboi
OYUILIEHHYI0O KOHUEHTPHPOBAHHYIO CYOCTAHLHIO MOBEPXHOCTHOIO aH-
TureHa pukkercuil Ilposalieka. BakiguHauuio NMpoBOAST MO 3MHIe-
MHYEeCKUM MokaszaHusM. [loka3zaHbl NMPUBUBKU MEIUIIMHCKOMY Iiep-
cOHajly, paboTaiolleMy B yCIOBUSIX SMHAEMUId WIM B HAy4YHO-HCClIe-
MOBATEJbCKUX J1a6OpaTOpUSIX.

12.1.5. Bo36bydumenb 3HOeMUYeCKO20 CbINHO20 mucha

DHaeMUYeCKUA, UM KPbICUHBIH, CBITHOU THD — OCTPOJIMXOpamoy-
Hasl 300HO3Hasi UHGeKUuUs, BcTpeyalowasica y Kpsic. Bo3bGynurenu
undekunun — Rickettsia typhi, 6au3kue no GMOJOTHYECKMM CBOI-
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CTBaM, BKJIIOYas aHTUTeHHbIe, K puxkkercusiM Ilposauexa. IepeHoc-
yuKaMu Bo30OyauTeNeil cayxat 6jgoxu. 3abojieBaHUSA Y JI00El B BHIE
eMUHUYHBIX CllyyaeB HabG/I0[al0TCS B MECTHOCTAX, B KOTOPBIX BCTpe-
4aloTCcsA 3a00JIEBAHUS KDBIC.

CepoIuarHocTuka co crielMpU4eCKUM aHTUTEHOM IMO3BOJISIET CTa-
BUTb AMATHO3 KPBICUHOrO ChIMHOro THda u auddepeHUUpPOBaTh €ro
OT 3MUIEMHUYECKOIO CBIMHOTO THUdA.

12.1.6. Bo3bydumens Kneujeeo20 CuinHO20 mugha

KiewneBoit pMKKeTCHO3 (KJIELIEBOI PUKKETCHO3 CEBEPOA3UATCKUIN) —
HHPEKIITMOHHOE NMPUPOIHO-0YaroBoe 3a00JI€BAHUE, BHI3bIBAEMOE
Rickettsia sibirica, xapakrepusyioieecss JUXOpagoYHbIM COCTOSSHUEM,
MEPBUYHBIM OYAroM, YBEJIMYEHUEM PETHOHAPHBIX JTUMdaTHYECKHX y3-
JIOB, CBIMNbIO.

Bo3zbynutens uHdexuun — R. sibirica — rpamotpuuiatebHble Gak-
TEPUHU, UMEIOLIUE NMATOYKOBUAHYIO opMy (cM. puc.12.1), KyJbTUBU-
PYIOTCSL B XKEJTOYHBIX 00O0JI0YKAX KYPUHBIX 3MOPMOHOB, B KYJIBTYypax
KIeToK. PasMHOXAlOTCS B LIUTOIUIA3Me U SIIPE MOPAKAEMBIX KIIETOK.

Pukxercuu ManoycToMYuBBI K HAarpeBaHMIO, HEYCTOHYMBBI K ACii-
CTBUIO Ne3UHPUUMPYIONIMX CPEACTB. PUKKETCUM KIIEIIEBOrQ ChITHOrO
TUda ABNAIOTCA OOUTATE/ISIMU MKCOMOBBIX KIELIEH PAa3TMYHBIX BUOOB.

DKCMEPUMEHTAIBHO 3a00JIeBAHHE BOCIIPOU3BOJUTCSI ¥ MOPCKUX
CBUHOK-CaMLOB, 30JIOTUCTBIX XOMSYKOB, O€/bIX MBbILICH.

KreieBoif pUKKETCHO3 BCTPEYAETCS TOJBKO HA ONMpPENEEHHBIX Teo-
rpaguyeckux Teppuropusx B Cubupu u Ha [ansHem Bocroxe. Oc-
HOBHBIM WCTOYHUKOM M MEPEHOCYMKOM BO3OYIMTENsl SABISIOTCS €C-
TECTBEHHO 3apaX€HHbIE MKCOAOBBIE KJICIIH, KOTOpble CIMOCOOHBI K
IUTUTEIBHOMY COXPAHEHHWIO PUKKETCHH M K TNepejaye MX MOTOMCTBY.
3apaxeHue YeJIOBeKa MPOUCXOIUT TOJBKO B Pe3yjbTare NpUcachbiBa-
HMS 3apaXEHHBIX pUKKeTcusaMHU Kieineit. WHumpoBaH1e npoucxo-
INT TOJbKO TPAHCMHCCUBHBIM TyTeM, MO3TOMY OOJIbHBIE ONACHOCTH
IUIsl OKPYXAaIOIIUX HE TMpPenCTaBMSIOT.

B Mecre BXOJHBIX BOPOT NMPOUCXOMUT PA3MHOXECHHE BO3OYyIUTES.
PuxkercuM nomnamaior B KpoBb, MOPAXAIOT NMPEUMYHIECTBEHHO COCY-
Ibl KOXHM M TOJIOBHOTO MO3ra, BbI3bIBASI CUMIITOMBI JIMXOPAaJKU C
CBINbIO; JIETAIbHBIE MCXOABl HE OTMEYAIOTCH.

Y nepeboneBuIMX BbipabaThiBaeTCA MPOYHBIH UMMYHHUTET. Peumau-
BOB M IOBTOPHbIX 3a00jieBaHUI He Habmozaercs.

Muxpobuonoruyeckasi AMarHOCTHKA OCHOB2HA Ha CEPONIOrMYECKOM
merone: PHIA, PCK, PU®D. PazpaGoran UODA.

JleyeHHe NpPOBOAUTCS AHTUOUOTUKAMU TETPALUKIMHOBOIO pSIaa.

IMpodunakTuka BKJIIOYAET KOMIUIEKC MEPONPHATHI: MHIUBUIYATb-
Hasl 3aHIMTAa OT HAMAACHUs M TNpUCACHIBAHUS KIEHIEeH, YHUUYTOXe-
Hue wieweit. Cnieunduyeckas NpodunakTUKa He pa3paGoTaHa.
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12.1.7. Bo36ydumens mapcensckoil nuxopadku

Mapcenbsckasg auxopanka (CpelU3eMHOMODPCKHUI PHUKKETCHO3) —
uHdekHoHHas Gone3Hb, Bbi3biBaeMast Rickettsia conori, xapakrepu-
3youlasicss 106pOKaYeCTBEHHbIM TeUeHHEM, HAIMUYMEM MHEPBUYHOTO
oyara Ha Koxe, PaclpOCTPaHEHHOM ChINbIO, MOPAXEeHHEM PErMoHap-
HBIX JIUMMATUYECKHX Y3JIOB.

Bos6ynurens — R. conori — napasutupyeT BHYTPHM LIKTOIIA3MBI
¥ BHYTpH sigpa. Mopdooruyecku, TUHKTOPUAIBHO M [10 AHTHUTEH-
HbIM CBOWCTBAM CXONEH C APYTMMM PUKKETCHAMH.

R. conori mepenaiorcs co CAIOHON MpPH KpOBOCOCAHUM KJIELLAMM.
Krewwu ssnsiorcst pesepByapoM M nmepeHocurkoM Bosbymutens. Ile-
penaya UHQEKLUHH OT YeJOoBeKa K YelOBeKYy HE YCTaHOBJIEHA.

HUMMyHuTET MOC/e NepeHeceHHOTo 3a60NeBaHHs CTOMKHUM, MOXM3-
HEHHBIN; 3ddeKTUBEH MPOTUB APYrUX PUKKETCHIl (Harpumep, Boiby-
IUTENEeH KIEeleBOro pukkeTcnosa). IIns jieueHus NMpUMEHSIIOT aHTH-
OMOTHKM TeTpalMKIMHOBOro psna. IlpoduinakTuka cBoauTcs K obs3a-
TenbHONM o6paboTke MecT obuUTaHUA Kiewlei (cobaubu OyOKU, CTEHB!
capaes, 3abopbl U np.). Crneunduyeckass MpodpUIAKTUKA OTCYTCTBYET.

12.1.8. Bo36ydumens yyuyzamywu

Llyttyramyiuy (oT sINOHCK. — KJiellleBasi 60Jie3Hb; CHH.: SITTOHCKasl pey-
Has Juxopaaka) — WHQeKUUOHHAS NPUPOAHO-o4yaroBas ©oJie3Hb,
BbI3biBaeMast Rickettsia tsutsugamushi, xapakTepu3syowascst nepBUYHbLIM
0YAroM Ha KoXe, OOLUM MopaXeHHeM JTUMGPATHYECKUX YIIOB, ChIMbIO.

Bo3sbynurenp 3aboneBaHusi — R. tsutsugamushi — TUIIMYHBIA Mpen-
cTaBuTeIb pofa pUKKeTCHil. NcTOUHUKOM UHEKLUH SBISIOTCA Mbl-
wieBUIHbIE TpbI3yHbl. [lepeHOoCYMKU BO3OyOMTENSA — JTMYMHKM Kpac-
HOTEJIKOBBIX KJellleil. 3aboneBaHue perucTpupyercs B Mepuon Hawu-
6oJbllIeit aKTUBHOCTH JIMYMHOK, T.€. B HIOHe — ceHTsAOpe. 3abGoJsieBa-
Hue BcTpeyaercd Ha JlanbHem Boctoke.

PukkeTcuM, nomnasllie B OpPraHU3M MMPU YKYCE 3apaKEHHbIX JIU-
YMHOK KJIellei, MPOHUKAIOT B KpOBb, pa3MHOXAlOTCSl B SHIOTEIHK
cocylloB, Iie obpasyloT ysenku. KiaumHuyeckass KapTHHa XapakTepu-
3yeTcsl JIMXOPAJKOM, ChIMblo; 00I€3Hb MPOTEKAET TSKENO, JIETATBHOCTD
Boicokass. UMMyHuTeT nocne Gosie3HM MANOCTOMKUH, HEMPOLOJIKU-
TeJIbHBIN, LUTaMMocrelndUYHbIA; OTMEYAIOTCA MOBTOPHBIE Cyyau 3a-
6oneBaHUA. MuKpobuoIoruyeckuit JUarHo3 CTPOUTCA Ha OCHOBAHHUUW
obHapyxeHus antutein: PCK, PHIA, paspa6atsiBactcs MDA. Tna
JIeYEHUS TIPUMEHSIOT AHTHOWOTHUKHU TeTPALUKIWHOBOIO psila, JIeBO-
MULIETUH.

MpodunakrTuka 3aKnioyaercss B 3alMTE YeJOBEKA OT HaraieHus
JIMYMHOK, KPAaCHOTEJIKOBbIX Kieilel, ux yHuyroxeHuun. Cneunduyec-
Kasg MpodUIaKTUKA OTCYTCTBYeET.
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12.1.9. Bo3bydumens Ky-nuxopadku

Ky-nuxopanka (oT aHria. query — HESICHBIA, HeEoINpeneNeHHbI) —
300HO3Hasg MHoeKlnoHHass Gojie3Hb, Bbi3biBaeMass Coxiella burnetii,
XapaKTepu3yIollasicsi NoJHMOPPHONH KIMHMYECKOH KAPTHHOM c mpe-
VUMYILIECTBEHHbIM MOpPaKEHHEM JIETKHUX.

Bo30bynurens Gonesuu — pukkercuu C. burnetii, oTHocsiecss K
otneny Gracilicutes, cemeiictBy Rickettsiaceae. I'paMorpHuaTenbHble,
HEIMOABUXHBIE, MEJIKUE KOKKOBHAHBIE WIN MajlouKOBUIHbIE 0Opa3o-
BaHus pa3MepoM 0,25x1,5 mxMm. C. burnetii — obnuraTHsie BHYTpPH-
KJIETOYHbIE MApa3HThl C ABTOHOMHBIM, B OTJIHYHE OT BHPYCOB, 06-
MeHoM BellecTB. KyJIbTHBUPYIOTCS B XENTOYHBIX MELIKAX KYpUHOTO
9MOpPHOHA WJIM B KYTbTYpe KjieToK. JIOBOJIBHO YCTOWYMBBI K BO3JIEii-
CcTBHIO pU3NYEeCKUX-H XUMHUYecKHX ¢akTopoB. Harpesanue no 90 °C
BbIIEPXUBAIOT Gojbllie 4aca. [INTENIbHO COXpAHSIOTCS B OKpYXalo-
weit cpene. K Bo30yautensiM YyBCTBUTEJIbHBI MHOTHE BHMIbI JabGopa-
TOPHBIX U CEJIbCKOXO3SIHCTBEHHBIX XHBOTHBIX.

Ky-nuxopanka pacrnpoctpaHeHa noBceMecTHO. IlapasurHpoBaHue
C. burnetii BbIIBIEHO Yy MHOTHX BHIOB MIEKOIMHTAIOILUX, NTHL, Yje-
HUCTOHOTHX. B 3MuIeMUyeckoM OTHOLIEHHH OCOOEHHO OMACHBI JoMalll-
HHE XHUBOTHbIE M HEKOTOpbI€ BHIbI rpbi3yHoB. Ilepemaua Bo3byaute-
Jeil B IPUPOIHBIX 04araXx NMPOUCXOIUT TPAHCMMCCHUBHBLIM TNyTeM (KJie-
). B cenbckoxo3siCTBEHHBIX OYarax MCTOYHHMKOM BO3OymIMTeNeil sB-
JIAIOTCSL KPYTMHBIA M MENKHMI poratblil CKOT, JioLUaaH, BepOJIOIbI.

IMepenaya Bo3Oymureneil NMPOMCXONUT BO3AYLIHO-TBUIEBBIM (MpH
06paboTKe 1IEPCTH, KOXH 3apaKE€HHBIX XKUBOTHBIX) U MHULIEBBIM (MpH
yIOTpeOIEHHH B MHUILY MOJIOKA M MOJIOYHBIX TPOAYKTOB) MNYTSIMH.
3apaxeHue 310pOBOro 4YejloBeka oT GojbHOro He Habmonaercsi. Bos-
OyauTENb MOMALAET B KpOBb, PACIPOCTPaHsieTcs Mo opraHaM U TKa-
HSAM, Bbi3biBasi MOpPaXeHUE MHOTHX OPraHOB, Yalie BCEro JETKHX.
[Iporekaer Kak JuxopagoyHoe 3aboseBaHMeE.

WMMyHuTter v nepeboseBuinx Ky-muxopankoi NMpoYHBIA U JUIM-
TENIbHBIN; MOBTOPHbIC 3a00/J€BAHUST PEAKH.

Muxkpobuonoruyeckass IHATHOCTUKA OCHOBAaHA HA BblIEJIEHUH BO3-
OyauTeNsl U3 KPOBH, MOKPOTbI U Moyu. C 3TOl LeTbi0 MOPCKMM CBHMH-
KaM, MbILLIAM BBOAAT Mmarepuan or GonbHoro. M3 cejneseHKH Mopc-
KOM CBMHKM BO30yQMTeseil BbIIENSIOT MyTEeM KYJbTHBUPOBAHMS Ha
KYpHHOM 3M6puoHe. Jlnst cepommarHoctuku npuMeHsior PA, PCK,
paspaboran M®PA. JIna nuarHo3a MOXET ObITb MCIONb3OBAHA KOX-
HO-ajjiepruyeckasl npoba ¢ aHTUTEHOM.

Jleyenue cpooMTCA K HA3HAYEHUIO AHTUOMOTHKOB M3 IPYNIBI TET-
PALMKIMHOB, NIPUMEHSIOT JIEBOMHUETHH. [Ins HecnelucHyeckon npo-
¢unakTHkn HeoOXoOUMbl CAHWTAPHO-BETEPUHAPHBIE MEPOIPHUSITHSL.
s co3MaHMs UMMYHUKTETA NPUMEHSIOT paspaboranuyio I1. @. 3apo-
noBckuM U B. A. T'enur s¢pdekTHBHYIO XMBYIO BAKUWHY U3 LITaMMa
M-44.
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12.2. Bo36yautenn BUPYCHbIX KPOBSIHbIX UH(EKUUNA

12.2.1. Bupyc ummyHodecuyuma 4Yesioeeka

CunHapoM npuobpereHHoro ummynonedpuuura (CITHUI), wiu AIDS
(ot aurn. aequired immunodeficiency Syndrome), — tsxenoe 3abose-
BaHue, BbI3bIBAEMOE BUPYCOM WMMyHoneduiura yesoeka — BHY,
win HIV (or anm. human immunodeficiency virus), mopaxaiomum
NPEUMYILIECTBEHHO HMMYHHYIO cUcTeMy. Bone3Hb xapakrepusyercst [UTU-
TEJIbHBIM TeYeHUEM, MOJUMOPPHOCTEIO KIIMHUYECKHUX IMPOSBIEHHUIA,
BBICOKO# JIETAILHOCTBIO, MEPENaeTcd B €CTECTBEHHBIX YCIOBUAX MpHU
MOJIOBBIX KOHTAKTAX, 4 TAKXE C KPOBBIO MPH MEIMLIMHCKMX MAHHITY-
JIAUUSAX U CMOCOBHA K OBICTPOMY 3MUIEMHYECKOMY paclpOCTPaHEHHUIO.

BHY orkpeiT B 1983 r. aMepukaHckuM ydyeHbiM P. Tajuto u ¢paH-
Ly3ckuM HcchenopateieM JI. MoHTaHbe OJHOBpEMEHHO W HE3aBUCH-
Mo JIpyT oT Jpyra.

Takconomua. BUY otnecen k cemeiictBy Retroviridae, nomcemeii-
crey Lentivirinae.

Mopdonorus u Kynstusuposanue. BU — cpasHuTeIBHO NpPOCTO
ycrpoeHHbiit PHK-conepxauiuii Bupyc (puc.12.2), umeer chepuyec-
Kyio ¢opmy, pasmep okosio 100 HM; ero cepaueBrHy oOpa3yloT IJIaB-
HbIil Genok p24 u apyrue Oenku, a JunuaHas o6oJiouka NMPOHH3aHA
IJIMKONpPOTEUIHBIMU aHTureHamu gpl20 u gp4l (momeHbl gpl60);
PHK — nsyxcnupanbHas, IUtsl OCYLIECTBICHHUS MpoLiecca penponyk-
uun BUY umeer oBpaTHYIO TPAaHCKPHUIITAa3y MJIU peBeprasy (OHa xe
PHK-3aBucumasa JHK-nonume-
pasa). Bupyc oueHb TpyAHO
KyJbTHBHUPYETCSI B UCKYCCTBEH-
HBIX YCJIOBMSIX, pa3MHOXAaercs
TOJILKO B KYIbTypax JUMdoLu-
TOB, HAaKOIUIEHHE HEBBICOKOE.

AnTurennas cTpykrypa. BUY
MMeeT paI TOBEPXHOCTHBIX
(gp160, gp120, gp4l) u cepaue-
BUHHBIX (p24, pl8 W np.) aH-
TUTEHOB, ONpPEeAEe/SIOUINX Ero ce-
poJioryeckue cpoiictea. B Hacro-
siiee BpeMsl BBIIENSIIOT ABE aH-
THreHHbIE PA3HOBUIHOCTH BUPY-
ca: BU4-1 u BUY-2. OcHoBHbie
AHTUTreHH BBI3BIBAIOT OOpa3oBa-
HUEe aHTHUTEN Yy WHGUIMPOBAH-
HBIX JIIO/IEH; BHaYajie MOgBIsIOT-
cs antuTena k gpl20, gpdl, 3a-

Puc.12.2. Crpoenne BUY (cxema).

JIO — nunonpoTenaHast obonouka; R —
pesepTtasa; pl8, p24, gpl20, gp4l —

TeM p24, KOTOpbi€ IJIUTEJIbHO
COXPAHSIOTC B KPOBH.

NOBEPXHOCTHbIE M CepALEBUHHbBIC AHTH-
redbl BHpYca.
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BUY o6siaraeT yHUKAJbHOW aHTHreHHON U3MEHYMBOCTHIO, KOTO-
pasg B COTHM U THICAYM pa3 MPEBOCXOIUT U3MEHYMBOCTb BHUpYca IPUII-
na, 6rarogaps TOMY YTO CKOPOCTb €ro TPaHCKPHUIIIMU 3HAYUTEIBHO
BBILUE, YEM Y OPYTMX BHUpPYCOB. DTO 3aTPYMHSIET NUATHOCTUKY W CIie-
uMbuyeckyo npodpunaxktuky BUY-undexuun.

®aktopul natorensocTi. BUY obnagaer numdborponHocThio 6a-
rogapst TOMy, 4To Ha jgumcouuTtax T-xennepax CyLECTBYIOT B HOp-
Me peuentopbl CD-4, umerommue cpoacrtBo K 6enky gpl20 Bupyca.
D10 co3naer GaaronpusATHbIE YCIOBUS IUIA NMPUKPEIJIEHUS BUpyca K
NUMOLIMTAM, TIPOHUKHOBEHUS UX B KJIETKY U TOCNEAYIOLIETOo pas3-
MHOXeHHUs B nuMdoiuure. B pesynbrate pasMmHoxeHuss BUY B aum-
douuTax MmociegHUe paspylIalOTC M MOTMGAIOT WIM CHUXAIOT CBOIO
dyHxkunoHanbHyl0 aktuBHocTb. OgHako BUY nopaxaer He TOJBKO
T4-numcbouuTbl, HO U Opyrde KIeTKH (HepBHble, B-numdouursl,
Makpodaru, kKinerku JlaHrepraHca), XOTOpble UMEIOT PEIIENTOPhl THUIIA
CD-4, xak y T-nmumdouutos. [TopakeHHue UMMYHHBIX U JpPYTrUX Kiie-
TOK NMPHUBOIUT K CHUXEHMIO 3AIUTHBIX (PYHKIIMIA UMMYHHO! cUcTe-
MBI, Pa3BUTUI0O UMMYHONE(UIIMTHOTO COCTOSIHUS U TIPOSIBIEHUIO B
pe3ynbTaTe 3TOr0 BTOpUYHBIX 3a60neBaHUN MHGEKIIMOHHOW U HEUH-
dbeKMoHHOM NPHPOJBI.

PesncrentHocTs. BUY cpaBHUTENBHO MAaNOyCTOHYHUB B OKPYXAalO-
mei cpene, a Takke K (pU3MYeCKUM U XMMHYeckUM ¢axrtopaM. Ilpu
KOMHATHOM TeMIlepaType coxpaHsercsi no 4 cyrt; yepes 5—10 MuH
HMHAKTUBUpPYETCA Mnocie obpaboTKH CIUpTOM, 3(UPOM, THITOXJIOPH-
TOM, OBICTpO THOHET NMpPH JeUCTBUM MOIOLIMX cpencrB. KunsiueHue
6bicTpo youBaer Bupyc, nporpeBaHue go 80 °C oGesBpexuBaer ero
B TeyeHue 6—7 MuH, a go 60 °C — B teueHue 30 MHUH.

BocnpuumunsocTs kuotHoiX. K BHAY uyyscTBUTENEH TONBKO 4e-
JoBek; ornenbHble npossieHus BHUY-uHpeKiUH MOXHO BbI3bIBATDH
AUlb y 06e3bfH UIMMIAH3E;, Y KOTOPbIX, OQHAKO, CHMMMTOMATHKA
CIIU]la He pa3BuBaetcs.

Omupemuonorda. BUY-uHgexuus BrepBble 3aperdCTpUpoOBaHa B
1980—1981 rr. B CIIIA cpeny roMOCEKCyalMCTOB, 3aTeM CPEIM JIHUIL,
CTPAjAIoIWMX TeModUIMei, KOTOPBIM Il JIeYEHUSI YACTO TNPOBOIAT
MepeNYBAHUA KPOBHU, a BIIOCHEICTBUU Cpeqy HAPKOMAHOB U TPOCTH-
TyToK. UCTOYHMKOM MHGEKIUU SIBISIOTCS TOJNbKO OONBHOW YEJOBEK
u Hocutenb BUY. 3apaxeHue NMPOUCXOIUT MPHU IOJIOBOM KOHTAKTE
U napeHTepaibHoM BeeaeHUM BUY-uHOUIIMpOBAHHBIX MAaTEpUAIOB
(XpoBb, CHIBOpOTKA, IMJa3Ma, INpenapatbl KpoBH), a TAKXKe HCIOJb-
30BAHME HECTEPMUJIBHBIX MHCTPYMEHTOB U NPUGOpPOB, 3arps3HEHHBIX
KpPOBbIO GOJIBHBIX (LLUMPHLIbI, UITIBI, CUCTEMBI IS MEPETUBAaHUsT KPOBU
U T. 1.). Bo3aMoxHo BHYTpuyTpoGHOE HHGUIMpOBAHWE IUIONA, A TaK-
xe uHdHipoBaHue pebeHKa yepe3 Mojioko BUY-undumposaHHoR
matepu. Ilpu GHITOBBIX KOHTAKTAX M Yepe3 KPOBOCOCYIMX HACEKO-
MBIX BUPYC HE MepenaeTcs.

BUY-uHbexUsa pacnpocTpaHeHa Ha BCEX KOHTHHEHTAaX B MONAB-
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JsiomeM GosbIIMHCTBE CTpaH, oco0eHHO B AMepuke, Adpuke u
Espone. Onuaemus BUY-uHPEKUUN CTpeMUTENBHO paclpocTpaHsi-
eTcsl; uuciao OoJbHBIX YyHnBauBaercsi yepe3d Kaxable 8—10 Mec u 3a
15 ner HocTMrno HECKONbKUX MWILIMOHOB npu 20 MJIH HOCHUTENEi.
BHNY-uHbexkuuss oTHECEHa K KPU3UCHBIM HHGEKIUSAM, YIPOXAIOLMM
CYLLECTBOBAHHIO 4eJoBeyecTBa, noaroMy BO3 paspaGorana Mepbl 1o
OTPaHUYEHUIO ero pacnpocrpaHeHusi. [IpHHAT 3akoH mno Gopnbe ¢
BWY-undekuuneit u B Poccuu.

Bupyc nomagaer B KpoBb IPH TMOJIOBLIX KOHTAaKTax (0coBeHHO
M3BpAILEHHBIX) WJIM YKAa3aHHBIX BbIlllE METWIIMHCKUX MaHMITYJISALK-
SIX, IPOHUKAeT B KJIETKH, Pa3MHOXAaeTcss B HHUX, BBIXOAUT U3 KJle-
TOK M PpacrpoCTpaHsIeTCsl 1o BceMy opraHu3My. Ero MoxHo o6Hapy-
XKUTb B KpOBM, JuMde, ClIOHe, cjie3ax, CliepMe, OTHEISIEMOM Bia-
FajiMINa, KoxXe U JPYTMX XHAKOCTAX M KIETKAaXx.

ITaTorenes. ITopaxeHne UMMYHOKOMITIETEHTHBIX KIE€TOK ITPHUBOAUT
K PacCTpONCTBY HAE€STEIbHOCTH WMMYHHON CHCTEMBbI, 4YTO TpPOSIBIS-
€TCcsl yTHeTeHUEM MUMMYHHOTrO OTBETA Ha aHTHIEHbI U MUTOIEHBI, OC-
JnabreHWeM UMMYHHBIX peakUMii, CHUXKEHUEM NPOAYKUMH HHTepde-
pPOHA, KOMIUIEMEHTA, MUHTEPJEHKHHOB M JPYrUX MMMYHHBIX (aKTo-
poB. BecnencrBue MojuKIoOHaNbHON akTUBaUMU B-numdouuros BUpy-
COM BO3MOXHO HOBBILIEHUWE YPOBHSI UMMYHOI/IOOYIMHOB. B pe3ynb-
TaT€ WMMYHOIENPECCHHU, MOAABNIEHMUS KIETOYHOrO U IyMOpajbHOro
3BeHAa UMMYHUTETA OPraHWU3M CTAHOBHMTCS 0e33allMTHBIM MPOTUB 3K-
30reHHBIX (OakTepuH, BUPYChI, TPUOBI, MpOCTERIINE) U IHIOTE HHBIX
(omyxosieBbie U ApYrue KIETKH) AaHTUTEHOB. DTOT MEXaHM3M JIEXHUT
B OCHOBE BO3HMKHOBEHHS BTOPWUYHBIX 00Jie3HEH M KIMHUYECKHUX
nposieneHuit BUY-uHbexkumu.

Kminnveckas kaptuna. BUY-uHdekus xapakrepusyeTcsl HECKOJb-
KUMHU CTagUSIMU:

® juxopazoyHas cragus: yepe3 1—2 Mec mnocje WHOHUUHPOBAHUSA
MOTYT TOSIBUTbCS JIMXOpanKa, UWHTOKCHKAUMS, yBEIUYEHUE JIUM-
¢daTuyeckux y3anoB, IOHOC U Jp.;

® OecCHMIITOMHAS CTagMsA: Bce SIBIEHUS TNEpBOM CTAAMM MUCYE3aloT,
4yeJIoBEeK BHEILHE 3[0pOoB, OAHAKO Yy Hero MOSIBAIOTCS aHTUTeja
kK BHY; cranusi MoxeT JUIMTbCA HECKOJIBKO JIET;

® cragus BTOPMYHBIX 3aGoneBaHuii, ocioxHeHuit BUY-undexuun.
Beigensior 4 rpynmnbl BTOPUYHBIX 3a60/eBaHH, MPOTEKAIOWIUX C
nopaxenueM HC (abcuecchl, MEHUHTUTBI, 3HLEDATUTB U 1D.),
Nerkux (MHEBMOHMM, BbI3bIBa€Mble GaKTEPUSAMM W INPOCTEHILU-
MH), MULIEBAPUTENIbBHOrO TpakTa (guapesi, YMeHbIUEHUE Macchl
Teaa M Op.) MU BO3HUKHOBEHWEM ormnyxoueil (capkoma Kamoriu
U Ip.);

® TepMUHaNbHAs CTalMsl: pa3sBUBAIOTCS KaxekcHs (pe3koe yMeHbllie-
HUE Macchl Tena), amuHamus, JeMeHUMs (chaboyMue) W Apyrue
SIBIEHUSA TIpU CHUXEHUU BceX HMMYHOJIOTMYECKMUX ITOKA3aTeNeid.
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C‘{HTaIOT, 4YTO TOJIBKO TCPMHHANBbHYIO CTAAUIO MOXHO OTHOCHUTDH
K cobcrBeHHo CITM/ly, Bce mpeablnylMe cleayeT TPakToOBaTh Kak
BHUY-undexkuuio.

JleranbHocts nipy CIIUJle nocturaer 100 %.

Hmmynurer. UMMYHUTET HOCUT FYMOPAJBHBIH M KJIETOYHBIHA Xa-
paktep. Posb aHTHTEN HEOOCTATOYHO BBISICHEHA.

JlaGopaTopnas aMarHocTska. Bupycosornyeckas u ceponoruyeckast
IMATHOCTHKA CBOMMTCH K OMNpee/ieHHIO B XXUAKOCTAX M TKAHAX opra-
HH3Ma (CBIBOPOTKA KPOBH, JIMMGOUUTEI, Makpodaru, crnepma, cio-
Ha, COlepXHMMoe BIarajiyiia M ap.) BUpyca WIM €ro aHTHIeHoB, a
takxe aHtuten kK BUY B ceiBopoTke KpoBH. Bupyc Bbimensiior B
KYJIbType KJIETOK JUMGOIMTOB, YTO JOBOJIBHO TPYIHO B OOBIYHBIX
ycnoBusx. AHturena K BUY onpenensiior B OCHOBHOM C TTOMOLIBIO
HU®DA, noareepxnas NoJaOXHTENbHbIE PE3YJIbTAThI, UCHOb3YS METOM
UMMYHOOJIOTTHHTA (CM. T1aBy 9).

Jleyenne. JleyeHue HeaddekTHBHO. HekoTophle pesynbraThl AaeT
NMpUMEHEHHE a3UIOTHMHIHHA, MOMABJSAIOIIErO PErUIMKALIMIO BHUpYyca
B KJETKe.

IIpopmnakuka. Crnieuuduyeckas npoduwiakTika He paspaboraHa.
OcHoBHble Mepbl GopbObBI CBOOATCA K IpeceYeHUI0 BO3MOXHOCTEM
nHGHUMPOBAHUSA MPH TMOJIOBbIX KOHTAKTaX (MeXaHWYEeCKHe CIocoObl
3alIUThI), 60pbOE C MPOCTUTYUHEN, HAPKOMAHHENW U TOMOCEKCYaIH3-
MOM; HCKIIOYeHHIO ycnoBuii nepenayd BUY npu MenuumHCKHX Ma-
HHUNYAAUMAX (OMHOPA30Bble MINPHIBI, MIJIBI, CUCTEMBI IS TEpesu-
BaHHMSI KpOBHM, NpoBepKa JOHOpPOB M MpenaparoB KpoBu Ha BUY u
T. I.); CAHUTAPHO-TIPOCBETHTENbHOM paGore. C LiEeNbI0 OorpaHUYEHUS
pacrnipoctpaHeHus: BUU-undekimu Munanpasom PQ yrBepXieHs! co-
OTBETCTBYIOL[HE TpaBHUJIa MEIMIMHCKOTO OCBHIETEJIbCTBOBAHMS Ha
BBISIBJIEHHE 3apaXeHUs BUPYCOM HMMYHoaepHUMTa YeloBeKa, per-
JIAMEHTHpPYIOLIHE KOMILIeKC NMpodHUIAKTHYECKHX MEpONpPHITHI Mo
Goppbe c 3TON Ype3BbIYaiiHO onacHOH 60Jie3HbIO.

12.2.2. Bupycbi 2zenamumoe B, D, C u G
12.2.2.1. Bupyc 2enamuma B

BupycHBIil remaTtuT — cHcTeMHoe 3a0ojieBaHue, BHI3IBAEMOE BHpY-
coM remaruta B, xapakTtepusyloleecss MpeUMYILIECTBEHHBIM TOpaxe-
HHMEM TIEYEHH.

Bupycel renatuta B y yesnoseka BriepBble ONMMCAHBI KAK YaCTULIbI
HeitHa B 1970 r., KoTopble OH Habmiogan oA 3JEKTPOHHBIM MHMK-
POCKOIIOM B CBIBOPOTKE GOJIBHBIX renaTtuToM. BmecTe ¢ BUpycaMH re-
MIATUTOB JIECHBIX CYPKOB M 0eJIOK, MEKMHCKHUX YTOK OTHOCHUTCS K CEM.
Hepadnaviridae, poxy Orthohaepadnavirus.
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Mopdororns 1 anTaressas crpykrypa. Bupuonel renatura B ume-
10T BUL cdepuyecKUX obpa3oBaHUil nuaMetpoM 40—45 HM (cM.
puc. 2.9). CepaueBuHa BHpyca COCTOMT U3 aHTUreHa HbcAg, uHpek-
uMoHHoro aHtureHa — HBeAg, oco6oro ¢epmenra PHK-3aBucu-
moit THK-nonumepasbl U reHoMa, TNMpeACTaBIeHHOTo CBOEOBpasHoi
konbuepoii asyxcriupaibHoit IHK. CepauesiHa okpyxeHa o60y0y-
KOH, conepxalleit MoBepXHOCTHhIN aHTHTeH HBsAg (aBcTpanuiickuii
aHTHUreH), rukonporevaHoit npupoasl. HBc- 1 HBe-aHTHIeHBI nipe-
CTAaBJAIOT CO0Oil ONWUH U TOT Xe IOJUMENTHL.

Kymneuposanne. Bupyc renatura B ¢ TpynoM pasMHOXaeTcsl B
KYJILTYPE KJIETOK, YTO MPEMNATCTBYET €ro HAaKOIJIEHHIO M M3YYEeHHIO.
EnuHcTBEHHOE XHMBOTHOE, BOCIIPUUMYHMBOE K BHpYCy, — LUHMMAH3e.

Pesucrenmnocts. Bupycel uyBcTBUTENBHBI K 3UPY U NETEPreHTaM,
YCTOWYUBBI K BBICOKGH TeMIteparype, OCOOEHHO €ClId HaxoIsTCsl B
CbIBOPOTKE KPOBH: B TEYEHHUE HECKOJBKUX MHUHYT BBIIEPXHUBAIOT KH-~
nsiyeHue. Bupyc He uHakTuBUpyeTcs NMpuU YP-o01yyeHUH IUIa3MBbl,
xpaHeHud npu —20 °C, NOBTOPHOM 3aMOpPaXUBAHWUU U OTTAMBAHUHU.

Omupemuonorus. [enatut B sBasieTcsi omHoI U3 pacnpocTpaHeH-
HBIX TsXeNbIX Ooyie3HEl; UM 60JIeI0T COTHU MUJUTMOHOB Jiioneif. Oc-
HOBHOH ME€XaHU3M nepenayd HHGpEKIMH — MapeHTepaabHbIi. 3apa-
KEHUE MPOMCXOIUT MPU XUPYPrUYECKUX OMNepalMaX, B3ATUM H Tie-
PEJIMBAHUM KPOBHM, HHBEKIMSIX M OPYrHX MaHUMYJISLUSAX, COMPOBOX-
DAIOLIMXCS HAPYLIEHUSIMH LIEJJOCTHOCTH CJIM3MCTHIX MMOKPOBOB. Bupyc
renatuta B MoXeT nepenasaThCsl OT MaTepu peGeHKY BO Bpemsi Oe-
PEMEHHOCTH M pOJIOB, a TaKXe MOJIOBLIM MYTEM, B OCHOBE KOTOPO-
TO JIEXWUT MapeHTEPAIbHLIA MyTh Mepenaywu.

Ilarorenes u KiMHHYECKas KapTHHA. BUpychl IPOHUKAIOT B KPOBb
MapeHTepaNbHO, C KPOBbIO MEPEHOCATCS B Me4YeHb U Pa3MHOXAIOTCS
B KJIETKaX neyeHH — refarouutax. MHKyOalMOHHLIA MepHon OTIH-
YaeTcsd MPOJOJDKUTENLHOCTRIO 10 3—6 Mec.

B 3aBHCHMOCTH OT THITa B3aHMOAENICTBUS BHPYCOB C KJIETKAMH
neyeHH (MpoarGepaTUBHBIA WM HHTErpaTUBHBLA), CHJIBI UMMYHHO-
ro OTBeTa, NO3bl BUpyca pasBUBAIOTCA Pa3UyHbie (GOpMbl OoNe3HU:
TSDKEJIBI TeMaTUT C BBICOKOi JIETAJILHOCTBIO M MEPEXONOM B XPOHH-
4ecKylo (opMYy; IUTUTEIbHOE HOCUTEIbCTBO; MEPBUYHBIA paK MeYeHH.

HMmmynnrer. UHGEKUMOHHBII MPOLIECC COMPOBOXAAETCS Pa3BUTH-
€M HMMMYHUTETA, BbIpabOTKOH AHTHUTEN KO BCEM TpPEM aHTHTeHaM.
XpoHuueckue ¢opMel renatura B obycioBieHs HMMYHOLEPULUHTHBIM
COCTOSIHHEM; MMPHU OCTPhIX (hopMax HMMYHONEDUIIUT HOCHUT ITPEXO-
OSUIMIA XapakTep.

Ceoiie 5 % cnyyaes renatuta B 3aKaH4YMBaeTCst HOCHUTELCTBOM
HBs-aHTHreHa, sIBASIOIIErocs OCHOBHBIM ITOKAa3aTesieM ITepeHeCceH-
HOM XpPOHH4YECKON MH(eKuuH U HocuTedncTBa. Yucio Hocureneil B
Mupe, no naHHeiM BO3, nocturaer 300 miH.

MuxkpoGHonornueckas nMarHocTHka. MatepuajioM 18 KCClenoBa-
HUS CIIYXMT KpOBb GOJILHOro, B KOTOPOW OMpENENSIOTC AHTHIeHbI
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BHpYyca ¥ aHTUTeNa npoTuB HUX — aHTHM-HBs, ant-HBc u anT-HBe
knaccos IgM u IgG. Ing 3Toro MpUMEHSIIOT CEpONIOTHYECKUE peaK-
uun: UDPA, PUA, PHTA. B GyayiieM BaXHOe MeCTO 3aifMET MeTOZ
JOHK-rubpuausaumu, nossonsiiounii onpenenarte JHK Bupyca B
KpOBH W KJIETKaxX ITeYeHH.

Jleyenne. CoBpeMeHHBII MeTOl JIEYEHUSI CBOAMTCS K MPHMeEHEHHIO
MMMYHOMOIYJISITOPOB, B YaCTHOCTH MHTepdepoHa-peacdepoHa, nomy-
YeHHOr0 METONOM TeHETHUYECKON HHXEHEPHH. '

Ilpodurakmuka. Hecneuuduueckas npogpunakTuka ocHosaHa Ha
npeaynpeXaeHUU MapeHTePATbHOIO 3apaXEeHHUs MpPHU UHBEKLUSIX, Me-
PEIMBAHUAX KpOBH, OMEpAauMsIX, BbISIBICHHH HOCUTeNei M OTCTpa-
HEHUU UX OT IOHOPCTBA, UCMOJNB30BAHUM MEAULIMHCKUX MHCTpYMEH-
TOB OJHOPA30BOIO MOJIE30BAHHS.

Iina cneunguryecKoi NMpodWIaKTUKH paspaboTaHa U NMpUMEHSeT-
¢ pekoMOMHaHTHass BakuuHa u3 HBs-aHTUreHa, monyyeHHas Me-
TOIOM TEHETUYECKON WHXeHepHH (CM. rnaBy 6).

12.2.2.2. Bupyc ecenamuma D

B 1977 r. oTKpbIT 0COOBIN nedeKTHBI BHPYC, MONYYUBLIMIA MepBo-
HayaJIbHOe Ha3BaHME NeJIbTa-aHTUTEH, B HACTosiliee BpeMsi pacliud-
poBaH kak omHocrnupaibHbeiit PHK-BUpyc, Ha3BaHHBI# BUpPYCOM re-
natuta D. leeKTOM ero sBisieTcs OTCYTCTBHE COOCTBEHHOM 00ONMOY-
KM, TO3TOMY JUIsl TNpOSIBAEHUS] MAaTOreHHOro AEWCTBMSL OH HOJDKEH
MCMONIb30BaTh 060JI04KY BUpyca rematuta B. Bupyc remarura D mo-
XKET BbI3bIBATH MOPAXEHHE MEYeHH JIKILD Yy Jionei, yxe WHOULUpO-
BaHHBIX BHpYCOM rematura B.

MMMyHHTeT K renatuty B 3amiyinaeT oT 3apaxeHUs BUPYCOM re-
natura D: uMMyHHU3auusl npoTus renatuta B sddexTBHA ¥ MpoTUB
renatura D.

12.2.2.3. Bupyc eenamumos C u G

T'enatutr C BBI3bIBa€TCS BHPYCOM, OTJIMYAIOUIMMCS OT BHpyca remna-
tuta B. OTHOCHTCs1 K cemeiictBy Flaviviridae, pomy Hepacivirus, PHK-
coliepXaluii BUPYC, CIOXHO YCTpOEHHBIA. UyBCTBUTENEH K 3(DHUpPY,
Y®-nyyam, aetepreHTaM. BosbGymuresb nmepemaeTcss MapeHTEpabHO,
Kak u Bupyc rematuta B. Haubonee yacro 3aGonesalor nuua rocie
MOBTOPHBIX MepeJUBaHUi KpoBH. B moJioBUHE cliyyaes rpotecc Me-
PEXOOUT B XPOHHYECKOE 3a00JNieBaHUE C BO3IMOXHBLIM DPa3BUTHEM
LUppO3a WY MEPBHYHOrO paka rneyeHH. Jlewenue — uHTepdepoH U
pubasupuH. Hecneundpuueckas npogunakruka renarura C Takas xe,
KaK ¥ npu renature B. Crneuuduyeckas npodunaktuka He paspa-
6oraHa. Bupyc renatura G otHocutcs K cemeiictBy Flaviviridae, pomy
Hepacivirus; Majo usyueH.
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12.2.3. Ap6osupychi

ApGoBupycel (oT aHri. arthropod borne viruses — BHUpYChI, nepeaa-
BAEMbIE YJIEHUCTOHOTMMH) — MHOTOYMCJIEHHASI KOJIOrH4ecKasi rpyr-
fa BHPYCOB, LUUPKYJIUPYIOIIMX B NPUPOAHBIX ouyarax Mexiay BoOC-
NMPUUMYMBHIMH MMO3BOHOYHBIMH XHBOTHBIMH M KPOBOCOCYLIMMH YJIe-
HUCTOHOTHMH.

Takconomus. ApGOBUpPYChl He SIBIAIOTCA €NUHOM TAKCOHOMMYEC-
KO# TIpyImoi, a BKIIOYAIOT MpPEACTABUTENEH M3 pa3HBIX CEMEMCTB.
Haubosnpliiee 4yucao apOOBHPYCOB OTHOCHUTCS K  CeMeNCTBaM
Togaviridae (Gonee 30 npenmcraBureneit), Flaviviridae (okono 60),
Bunyaviridae (oxono 200), Reoviridae (60), Rhabdoviridae (okomo 50).
B Hacrosiuiee BpeMst u3BeCTHO okoJio 450 apGoBMPYCOB, YHCJIO KO-
TOPBIX MOCTOSSHHO PACTET 3@ CYET OTKPBHITHS HOBBIX MNMpPEACTABUTEJIEH.
Oxono 100 u3 HUX criocoGHBI BbI3biBaTEH 3aGojeBaHus y moneil. Hau-
Gosbliee 3HAYEHHUE B MATOJNOTMH 4YeJIOBEKAa HMMEIOT BHUPYCHI KJielle-
Boro 3HuUedaNUTa, SIMOHCKOro sHuedaiuTa, OMCKON reMopparuyec-
KON JHXOpaJKH, KPbIMCKO reMoppary4eckou JIMXOPaAKH, XKeENToH
JINXOPAafKH, JIMXOPAAKU AeHre, MOCKUTHOI (cdneboroMHOI) nuxo-
paKH.

Mopdonorus, XMMHYECKHH COCTAB, aHTHFEHHAS CTPYKTYpa. B 3aBu-
CHMOCTH OT TAKCOHOMHYECKOro MOJIOKEHHSI apOOBUPYChl MOTYT MMETh
chepuueckyro (cM. puc. 2.10) unu pexe nyaeBuaHylo (paGmoBupy-
cbl) dopmy; pasmep BupycoB oT 40 o 100 HM. Cocrosit u3 PHK #u
OeJikoBOoro Karcuaa, oKpy>XeHHOro HapyXXHO# JHUMonporeuaHoit obo-
JIOYKOI, HA MOBEPXHOCTH KOTOPOM HMEIOTCS IUUMHKH, oOpa3oBaH-
HEBIE TIHKOMpoTreHaaMu. Bupycel uMeloT rpynmocrneuudpuyecKkue aH-
THUTEHBI, CBSI3AHHbIE C HYKJIEOKANCHAOM, M BUIocnelHpHIECKHEe aH-
TUTEHBI FIMKONpOTeHAHOM nMpuponbl. K HacrosieMy BpeMeHH H3Be-
cTHo okoyio 70 aHTUreHHBIX rpynmn apbosupycoB. bosbluasi 4acrtb
apOoBHpYyCOB O0J1alaeT reMarrTIOTUHUPYIOIWMMH CBOICTBAMM.

KyasTHBHpoBanHe. ApGOBHpPYCHI KYJbTUBHUPYIOT B OpPraHU3Me Ho-
BOPOXIAEHHBIX OesbIX MbllIed, B KYJbTypax KiaeToK (IepBUYHbBIX U Te-
peBHUBaeMbIX), HHOIIA B KYpUHBIX 3MOpHOHAaX. Y MbIlleii-COCYHKOB
MpM 3apaxKeHHUH B MO3T pasBMBAETCSl oCcTpass WHPEKUHUsI C nmopaxe-
Huem LIHC, koropas sakaHYMBaeTcsl MapajaM4aMyd KOHEUYHOCTEH H
rubesibio XXUBOTHBIX. Lluronarnueckuit adpdekT Habnmonaercs ToAbKO
B HEKOTOPbIX KYJbTYpax KJIETOK.

PeancrentHocTh. ApGOBUPYCHI YYBCTBHTENbHBI K 3GHPY H APYTUM
KHPOPACTBOPHUTENSAM, HOpMAHHY, HU3KUM 3HayeHUsiM pH, YPD-06-
JIydeHHU10, UHaKTUBUpYioTcs: Npu 56—60 °C B teuenune 30 muH. Jdnu-
TEJIBHO COXPAHSIIOTCSl B 3aMOPOXEHHOM H JIMODHUIH3HPOBAHHOM CO-
CTOSIHUU.

OnuaemuoJiordsa. ApGoBUPYCHl LIHPOKO PACITPOCTPAHEHBI HA 3eM-
HOM Luape, apean oOblMHO OrpaHH4e€H 30HON OOHTAHHUS MEPEeHOCYHHU-
koB. PesepByapoM ap6oBupycoB B NMpHpone SBJSIIOTCS TEMIOKPOBHBIE
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W XOJIOMHOKPOBHbIE XWBOTHbIE, OCOOGEHHO NMTHLBI, TPHI3YHBI U Jie-
Tyyde MbIid. OCHOBHOM MEXaHM3M TNepenayd — KpPOBSIHOM TpaHC-
MHCCHBHBIN (4epe3 yKyCc WHOHLUHUPOBAHHOIO MEPEHOCYHUKA — KpO-
BOCOCYLIErO 4YJieHHCTOHOroro). Crieuu¢puyecKuMu NepeHOCYMKaAMU
apOOBUPYCOB SIBASIOTCA KOMaphbl, KJIELIM, MOCKHTbI, MOKpelpl. He-
KOTOPbI€ BHIbI YJIEHUCTOHOTHX CITOCOOHBI K IUTMTENIbHOMY TMOXU3HEH-
HOMY XpaHEHUIO BO3OyAMTENs U Tiepenaye ero MOTOMCTBY, T. €. Bhi-
TOJIHSAIOT PONb MPHMPOOHOro pesepsyapa apOoBupycoB. Ilpu Hekoro-
PBIX YCJIOBUSIX apbOBHPYCHl MOTYT TMEpenaBaThCsl Yepe3 KPOBOCOCYILMX
YJICHUCTOHOTHX OT YeJioBeKa K yeyioBeKy. Ce30HHOCTh 3aboJieBaHUiA
CBg3aHA C MEpHOAOM AKTUBHOCTH NEPEHOCUYMKA.

B psine cnyyaeB BO3MOXHbBI JPYTHE MEXaHM3MbBI M IYTH Tepeaaqyu
3TUX BUPYCOB — adpOr€HHbIH, anuMeHTapHbld (4epe3 HMHGHLHpPO-
BaHHbIE MHIIIEBbIE MPOAYKTbI), KOHTAKTHBIA (MTPH MOMATAHUM KPOBHM
6ONBHBIX HA MOBPEXIEHHYIO KOXY). B nabopaTopHbIX YCIOBUSIX 3apa-
XeHHEe MOXET MPOM30OHTH B pe3ybTaTe BIBIXAHHS BHPYCHOIO a3po-
30JI1 MpU BHICOKOH KOHLEHTPALUWM BHPYCOB B BO3AYXE, IMO3TOMY
pabota c apboBupycaMy AONXKHA MPOBOAUTHLCS C COOMIONEHHUEM CIie-
HANBHOrO 3alUMTHOrO peXHma. ApOOBUPYCHl MOTYT BbI3BIBATH 3IH-
IeMHUYeCKre BCTBIIIKH U CHOpaAuyecKue ciaydyau 3aboneBaHMUS.

ITaTorene3 M KinHMyeckas KaptuHa. [locie ykyca KpoBOCOCYLUIMM
YJIEHWCTOHOTMM BO30YIMTENb C TOKOM KpPOBH 3aHOCHTCH B peruo-
HapHble TUMMATUUECKHE Y3JIbl, IJe NPOUCXOOUT €ro NMepBUYHasl per-
POIYKL{Us, 3aTEM OH IoNamaeT B KpoBb (BUpyceMusi). Janee Bupychi
MOTYT TOpPaXaTh KJIETKW LIEHTPAIbHONH HEPBHON CUCTEMBI, KPOBEHOC-
Hble KaMMJUIAPbI KOXH, CIM3HUCTBIX O0OJIOUEK, a TaKXKe BHYTPEHHUE
opraHbl ¥ TKaHu (rMeyeHb, CeJie3eHKY, NMOYKM U Ap.). B marorenese
apGOBMPYCHBIX MH(EKUMA 3HAYUTENBHYIO POJib MIPalOT MMMYHOJO-
ruyeckue peakuuu ¢ pasputueM peakuuu I'3T.

KnuHuyeckas xaptuHa apOOBUPYCHBIX MHQEKIMIA XapaKTepu3yeTcst
MHOroofpasmMeM CUMIITOMOB M (opM TpOSABIAEHUST — OT TSXKEJIEH-
IIMX CIy4YaeB C JIETaJbHbIM MCXOIOM 10 GeCCMMITTOMHBIX GopM. Bbl-
OENSIOT TPU IPYINbl CHHIPOMOB:

® CUCTEeMHbIE JIUXOPAAKU, MHOTAA C CHIMbIO M TMOpaXeHHeM CycTa-
BOB, INpoOTeKaolie I00pOKAYECTBEHHO;

® reMopparuyeckue JIMXOpPaIgKH;

® sfileanuTsl, XapaKTepU3YIOUIMECS TSKEIbIM TEYEHUEM M BBICO-
KOl JIeTalbHOCTDIO.

Hmmynnter. Ilocne nepeHeceHHoro 3abonesaHuss opMUpyeTCs
CTOMKMIt TyMOpaibHBIf THTIOCNEUMbHUYECKUI UMMYHHTET.

JlaGopaTtopHas IMarHOCTHKA. B CBA3M ¢ BHICOKOI OMACHOCTHIO Ja-
6opaTopHoro 3apaxeHHs apOOBHpYCaMU a3pOTeHHBLIM NMyTeM pabota
C HUMHU MOXET NMPOBOAMTHCA TOJNIbKO B Clel{HaJibHO 00OpPYIOBaHHBIX
Jlaboparopusix. MatepuanoMm Iia UCCNENOBAHHS CIyXaT KpOBb, CITMH-
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HOMO3roBast XXUIKOCTb, B JIETAIBHBIX CIyyasiXx — MaTepdail U3 Bcex
opraHoB. I IMarHOCTMKM HEKOTOPBIX apOOBHPYCHBIX MHpeKLMil pas-
paboranbl skcnpecc-metoast — PU®, UDA, PUA, PHTA, npu-
MEHSIEMBIE IUIi OOHAPYXEHHsI BUPYCHOTO aHTHUIeHA. YHUBEpCalbHbIM
METOIOM BblIeJeHUs apOOBUPYCOB SIBJISIETCS 3apaXeHUe HOBOPOXIEH-
HbIX (1—3-gHeBHBbIX) Mbleil B Mo3r. [Ipd HekoTopbix apGoBMpyc-
HBIX MHGEKUMAX (JIMXopagKa Oe¢Hre) UCIOMb3YIOT KYJbTYDBI KIETOK.
BoineneHHslit Bupyc uaeHtuduuupyior ¢ nomowpbio PCK, PTTA u
PH. D11 xe peakuMu NMpUMEHSIOT 1JISl cepofrarHocTuku apbosupyc-
HbIX UHpEKUHH.

Cnemudnyeckass npopunrakTuka M Jeyenue. sl co3gaHMs aKTHMB-
HOTO UMMYHHMTETa TMPOTUB psifa apOOBUPYCHBIX MH(EKLMIA UCMONb-
3YIOT MHAKTUBHPOBAHHbIE (DOPMAIMHOM BaKUMHBI. FIMHCTBEHHBIM Mc-
KJTIOYEHHUEM SIBJISIETCSl XHBasi BAKLMHA TMPOTHUB XEATON JIMXOPAIKH.
BakuMHauusa npoBoauTcs Mo 3MNUAEMHYECKMM TMOKAa3aHUAM JIMLAM,
MIPOXUBAIOLIMM B SHIEMHYECKHMX 04Yarax MY HarpasjisieMbIX Ha Bpe-
MEHHbIe paboThl B Takue ovard, a Takxe pabortaroliuM ¢ apGoBu-
pycamu. [Ins SKCTPeHHOU MPOPWIAKTHKH M JIEYEHHSA MPUMEHSIOT
FOMOJIOTUYHBIE U TETEPOJIOTMYHbIE clieluPHYECKrEe HMMYHOIOOYIH-
Hbl. JInist Jie4eHUs1 HEKOTOPBIX apOOBUPYCHBIX MHMEKLHIA HUCTIONB3YIOT
TaKXe npenaparsl pubaBUpuHa, uHTepdepoHa H Ip.

12.2.3.1. Bupyc kneweeozo sHyegbanuma

Brniepsoie BoiaeseH B 1937 r. Ha JanpHeM Bocrtoke rpynmnoit ote-
4eCTBEHHBIX BUpycosioroB Bo raaee ¢ A. A. 3unbbepoM. Bupyc ot-
HocuTcst K ceMeiictBy Flaviviridae, poay Flavivirus (ot nar. flavus —
KEATBI1), sIBIseTCS TMMMYHBIM apboBUPYcoM yMepeHHOro mnosca,
apeaq KoToporo 3aHumaeT oOuIMpHOE NMPOCTPAHCTBO TAHIU M Jie-
COB OT ATJlaHTHuecKkoro Jo Tuxoro okeaHa. [lepeHocyukamMu W 1oJ-
roBpeMEHHbIMU XPAHHUTENSAMM BUpPYCa SIBASIOTCS WKCONOBBIE KJIe-
wy. dna kiemeBoro 3HiLedalMTa XapakKTepHa BeCEHHe-JeTHsA ce-
30HHOCTh. YesoBeK 3apaxaercs TMpH yKyce HHOHUIUPOBAHHBIMU
KJIEIAaMK WK ynoTpebieHUuH 3apaXeHHOTo ChIporo MoJIoKa, 4Yalle
BCEr0 KO3bEro.

WHkyGaunoHHbIit nepuon mintess 7—12 gHeit. Pasnuyaior 3 Kiu-
HUYecKHe (opMBbl KieleBoro 3HUedanmuTa: JUXOPALOYHYIO, Me-
HUHTeanbHyl0 M ouaroBylo. OuvaroBasi ¢jopMa MpPOTEKAET TAXEO,
¢ nopaxenuem LHC, conpoBoxnmaercsi cToiiKMMM mapajivyaMu
MBILIL LIEX X BEPXHUX KOHEYHOCTEMH, JieTaibHOCTh HoXoAUT fo 30%.
Ina cneunguryeckoit NPopHIaKTHKHA MPUMEHSIOT HHAKTHBUPOBAaH-
HYIO KYJBTYPaJibHY10 COPOMPOBAHHYIO XUIKYl0 BakLuuHy. B mepsbie
AHU Gone3Hu 3(PPEeKTHBHO BBEIEHHE CNELUMPUIECKOTO0 MMMYHO-
rI00ynuHa.
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12.2.3.2. Bupyc anoHckoe2o 3Hyeghanuma

Bupyc Bnepsoie BoinesieH B 1933 r. H. Xasiuu. IlpuponHsie ovaru
BUpyca HaxoJfATCS Ha TeppuTopUHM psiga crpaH IOro-BocroyHoit
A3uu, Berpevatotcs Ha tore I[IpuMopckoro kpas. IlepeHocuuku Bu-
pyca — Komapsl. KiiMHHYeCKas KapTHHA BapbUpyeT OT oblieIuxopa-
IOYHOTrO CHHApPOMA MO TsKeaoM ¢hopMbl 3HUedanuTa. JletanbHOCTh
MoxeT gocturarb 40 %. JInss UMMYHM3ALMKM UCIIOJB3YETCS BBICOKO-
OYHILEHHAs] UHAKTUBHPOBAHHASI MO3roBasi BaKIMHA.

12.2.3.3. Bupyc omckol eemoppazudeckol
nuxopadku

Bupyc BbizeneH B 1947 r. M. I1. UymakoBbiM. T1o aHTHrEHHBIM U GHO-
JIOTUYECKHUM CBOHCTBAM OJIM30K K BUpPYCY KielleBoro sHuedhaanTta.
IMpuponHeie oyard BHpyca HaXoAsTCs Ha TeppuropHd 3anagHoit Cu-
6UpH, B MOAAEPXKAHUM HMX YYACTBYIOT MO3BOHOUYHBIE XHBOTHBIE, Mpe-
UMYLLECTBEHHO OHJATpbl, U KielH. 3apaxeHue JIoAei NMpOUCXOTUT
TPAaHCMHUCCHUBHbIM MYyTEM WU MpPH NPSIMOM KOHTaKTe ¢ HHPULIHpO-
BaHHBIMU XXHUBOTHBIMH. 3abojieBaHUE XapaKTepU3YeTcsl MOPAXKEHUEM
KanwuisipoB, HEPBHOI CHUCTEMbl M HAAMOYEYHHKOB, COMpPOBOXIAET-
csl KPOBOTEYEHHUSAMH, 0cODEHHO HOCOBbIMU. BosiesHb 06bIYHO TIpoTe-
Kaet 100poKayecTBEHHO. AKTHBHAas HMMYHH3ALMS He ripoBomurcs. st
JIEYeHHUs] X SKCTPEHHO! NMPOMUIAKTUKH UCIONB3YIOT CrielndUyecKuit
reTeEPOJIOTHYHbIA UMMYHOIIOOYIHH.

12.2.3.4. Bupyc KpbiMCKOU 2eMoppaauqeckou
nuxopadku

Bupyc Bnepseie BbimeneH B 1945 r. M. I1. Yymakosbim. IIpuponHsie
oyary BHMpyca HaxoArcsi Ha Tepputopuu Poccum (AcrpaxaHckas,
PocroBckas obnactv, KpacHomapckuit v CraBpomojibCKMil Kpasi) W
pana ctpad Esponel u Asuy. [lepeHOCUHKAMH SIBJISIIOTCS MKCOJOBbIE
Kiemn. MexaHu3M mepeqayd TPAHCMUCCHBHBINA, OMHAKO BO3MOXHO
3apaxeHHe Yepe3 MOBPEXAEHHbIE KOXHBIE MOKPOBbI MpPH KOHTAKTE
C KpoBbiO 6OJILHOTO yejoBeka. 3abosieBaHHE XapaKTEPH3YETCsl JIMXO-
pPagoOYHbIM COCTOSIHUEM, MHTOKCHMKAaLMeil ¥ MHOXECTBEHHBIMH Kpo-
BOMINUSHUAMHU (reMopparusiMd) Bo BHYTPEHHHE opraHbi. Bo Bpems
SMUIEMHYECKUX BCIIbILIEK JIETAIBHOCTE MOXeET AocTurath 50%. Pas-
paboraHa MHAKTHBHpPOBaHHAas MO3roBasi BakLWHA. IIA jleyeHUs Hc-
NMoNb3YIOT pUOOBUPHUH, MHTEpPGDEPOH, creurudryecKuil UMMYHOIJO-
OyJIuH.
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12.2.3.5. Bupyc xenmol nuxopadku

Bupyc orkpeir B 1901 r. Ha Kybe Y. Punom. CyiecrByloT aBa 31muie-
MUYECKUX TUIA OYaroB XEJITOH JIMXOPANKUM — JKYHIJIEBbIE U ropoi-
ckue. B mpupoaHbIX ovyarax XEATOH NUXOPagKU B IXKYHIIAX, HAXOMS-
LIUXCA Ha TeppUTOpUU Tponuueckod Adpuku u HOxHoit Amepuxy,
BUPYC UMPKyJWUpyeT IIaBHBIM OOpa3oM Mexay o0e3bsiHaMU U KoMa-
paMu. ['aBHYIO OMacCHOCTb MPEACTABISET FOPOACKAs XeNTas JUXOpan-
Ka, MpU KOTOpOil pe3epByapoM HMHGEKUMU SIBAAIOTCA OONbHBIE JIIOAM.
Bornesub nepenaercs oT yeNnoBeKa K YENOBEKY Yepe3 yKyc KoMapa, MpH
3TOM BO3HUKAIOT TSDKEJIble 3nuaeMuyecKue cutyauuu. XKenrasg auxo-
pajka siBiseTCsi €AUHCTBEHHOW KApaHTMHHOi apOoBUpPYCHOH HHpeEK-
uueit. 3aboneBaHue COMPOBOXIAETCS JIMXOPALOYHBIM COCTOSHMEM, MH-
TOKCUKALMEH, FEMOPPAarH4ecKUM CUHAPOMOM, IMOPAXEHUEM I[eYEHU
u noyek. JleranbHocth cocrasnsaeT 40—50 %. BceM nuLaM, Bblie3xalo-
LIMM B PErHOHbI, HEOJIATONONMYYHBIE IO XENTOi NMUXOpajKe, [MpUBU-
BAOT XUBYIO BakuuHy (wraMM 171, KynbTHBUpPOBaHME HAa KYpPHHbBIX
3MOpHoOHax). BakuuHa co3gaer MHOTOJNIETHHMH UMMYHUTET.

12.2.3.6. Bupyc nuxopadku OeHee

Bupyc BoimeneH B 1944 r. A. CabunbiM. M3BecTHbl 4 aHTUreHHBIX
BapUaHTa BUpyca, KOTOPBIE LUKPOKO IMPKYJHPYIOT B TPOMUYECKOM
U cybrponuyeckoM fosice BO MHOTMX crpaHax. CylIecTBYeT Ba 3Mu-
JEMUYECKUX TUMA OYaroB JIMXOPAAKH IEHTe: JXKYHIJIEBbIE U FOPOJC-
kue. [lepBbie monnepXuBaOTCs UUPKYJISUMER BUpyca Mexny obe3b-
SSHAMM U KOMapaMH, BTOpble — MEXIy YeJIOBEKOM M KOMapoM-Tie-
peHocurkoM. JIMxopagka meHre OTHOCMTCS K 4uclIy Haubonee Mac-
coBbIX apOoBUpPYCHBIX UHGeKUuil. 3aboneBaHe xapakKTepu3yercs Jin-
XOpafKoif, CYCTABHBIMU M MbIIIEYHbIMU OOJNISIMH, MHOTIA CHINbIO, B
TAXENBIX CIy4YyassX — reMOppard4ecKMM CHHIPOMOM; JIETaJlbHOCTD
Bblcokast. UMMyHUTET TUNocneunuyecKMi. BakuuHbl L1 MaccOBO-
ro ApMMEHEHUs] He pa3paboTaHbl.

12.2.3.7. Bupyc mockumHoli nuxopadku

Bupyc BbinenieH B 1955 r. A, CabuHbiM. MH(eKUMs pacnpocTpaHeHa B
Espone, Asuu U AdpHuKe B 30Hax OOMTAHMS NMEPEHOCYUKA BUpyca —
MOCKMTOB. BCHBILLKKH MOCKUTHOM JIMXOpagKH oTMevajauch B 3aKapKa-
3pe, CpenHeit Asuu, Kpoimy 1 Momnmose. Bupyc skomoruyecku cpsi-
3aH C [ecYaHKaMH, HO B HaceJeHHBIX MYHKTaX MOXET IepenaBaThCs
MOCKMTaMU OT 4€JIOBEKAa yeJioBeKy. DoJIe3Hb XapakTepusyeTcs JIHXO-
pankoif, CUIBHBIMU [JA3HBIMU U TOJIOBHBIMM GONSIMM, KOHBIOHKTHU-
BUTOM. TeueHue OnaronpustHoe. BakuuHbl He pa3paGoTaHbL.
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12.3. Bo3byauTtenu npoTo30MHbLIX KPOBAHBLIX UHMeKLUN

12.3.1. Bo36ydumenu mansipuu

Mansipusi — aHTpPOIOHO3HAsI MH(pEKUMOHHAsA GOJIe3Hb, BbI3bIBACMAS
HECKOJIbLKUMM BHIAMM TpocTeiiiux pona Plasmodium, nepenaroiia-
scsl KomapaMu (Anopheles), cormpoBOXIAOLIASCA JMXOPANKOM, aHe-
MUEH, YBEJIMYCHUEM IEUYEHM M CeJIE3CHKMU.

Bosbynurenu Manapuu otHocsites K Protozoa, Tuny Apicomplexa,
Knaccy Sporozoa u Buaam Pl. vivax, Pl. malariae, PI. falciparum,
Pl. ovale.

KW3HEHHBIA LMK IIa3MOIMEB IMMPOXOAUT B OPraHM3ME Komapa
(OKOHYATEIbHOM XO3SIMHE) M OpraHM3MeE 4YeJIoBEKa (IPOMEXYTOYHOM
X0351MHe). B opraHu3Me KoMmapa TNpOMCXOUT IOJIOBOE PasMHOXEHMUE,
v crioporoHusi (06pa3oBaHue MENKHMX KJIETOK — CIIOpO3OMTOB), a
B OpraHM3Me 4YeJIOBEKa OCYLIECTBISETCS Oecrooe pasMHOXEHHE —
LIM3OTOHUSL MJIM, TOYHEE, MEpPOrOHMsA, TpU KOTOpoH oOpasyiorca
MEJIKHME KJIeTKH — Mepozouthl. [locse ykyca criopo3oMThl U3 CIIIOH-
HBIX Xe€JIe3 KOMapa MOMafaloT B KPOBb, 3aT€M MPOHUKAIOT B IMEYEHb,
B KJIETKAX KOTOpOUW cOBepuIaeTcsl MEpBbI 3Tanm MepOroHUM — TKa-
HeBass MeporoHust (LUM3oroHus). B KJeTkax meveHu CIOpO3OMT Mepe-
XOOMT B CTagMI0 TKAHEBOTO WIM30HTA, MOCJE pPA3BUTHS KOTOPOTO
HAcTymaeTt AejieHHe (MepyJsilusl), 3aBeplialolieecsi oOpa3oBaHHEM
TKAHEBBIX MEPO30MTOB, MOCTYMAIOUIMX B KPOBb. MeEpO30OMTHI MPOHU-
Kal0T B 3pUTPOLIMTEI, B KOTOPBIX COBEpLUAETCA HECKOJbKO LMKIIOB
S3PUTPOLUTAPHOH MEpOroHUM (LIU3OrOHMM). [Ipu 3TOM MEpPO3OUTHI
npeBpallalTes B pactyuire GopMel napasura (Tpo¢do30UTH) B 3pUT-
poLuTe: KOMbLUEBUAHBINA, IOHBIH, B3pociblil Tpodosout. [MocmenHuit
INEeJUTCS W TMpeBpallaeTcss B IIM3OHT. W3 pensinuxcs LUM3OHTOB 00-
pasyloTcsi MEpO3OUTHI, BHEAPSIOLIMECS B JPYTHe SpUTPOLIMTHI; 3TOT
npoliecc MOBTOPSIETCSI MHOTOKpAaTHO. B apUTpoLIMTaX MEpO3OMUTHI Jai0T
Hayajo Kak GecrosbiM ¢opMaM TpodO30MTa (araMOHTAaM), TaK M
f10J10BbIM ¢opMaM (ramoHTaMm). [1poRoIIKUTENBHOCTD LMK PASBUTHSA
y Pl.vivax, Pl falciparum, Pl.ovale cocrasnster 48 u, y Pl.malariae —
72 4. IIpu ykyce nosnosbie ¢HopMbl BO3OYRMTENSE MOMAAA0T BMECTE C
KpOBblO 0OJbHOIO YeJoBeKa B XEJYIOK caMOK KomapoB. B komape
raMOHTBI MIPMCTYNAlOT K rameroroHuu. IMosnosbie GopMEI co3peBaloT
M OIUTONOTBOPAIOTCSA, 00Opa3ysi 3UToTy, MpeBpaLAIOULYIOCS B Y-
HEHHYIO, MOABUXHYIO (popMy — OOKMHETY. OOKWHETa TPOHUKAET
Yyepes CTeHKY XeJydKa W [IpeBpalllaeTcs B OOLMCTY, B KOTOpOi 3a-
BepllaeTcd cIoporoHusi ¢ obpasopaHueM A0 10 ThIC. CIIOPO30MTOB.
Criopo3ouThbl 3aTeM IOMafaloT Yepe3 reMojuMdy B CAIOHHBIE Xeje-
3bI KOMapa.

Xapakrepuctuka Bo30ymureneit. Pl. vivax orkpsit B 1890 r. B. I'pac-
cu U P. @enerru. Spasiercss Bo3ByauTENIEM TPEXOHEBHON MaSpHK.
B spurpoumTe mnpM oKpacke Ma3zKa M3 KpoBM MO0 PoMaHOBCKOMYy—
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F'um3e vmeer dopmy Konpla NpaBUIbHON OpPMBI: KpYITHAsI BAKYOJIb
B LEHTpe, OKaiMileHHas ronyboil LUMTOruiasmMoil ¢ pybHMHOBO-Kpac-
HbIM A1poM (KoJibLEeBUIHBINR TpodosouT). MHorna B omHOM 3pUTpO-
uuTe Bctpevaercs: 2—3 kosbua. IMonys3pocislit Tpoo30MT UMeeT B
aputpouute opMmy amebbl ¢ ncesmonoausiMH. Ha HekoTopeix cra-
IUSX Pa3sBUTHS B [MOPAXEHHOM SPUTPOLIUTE BBISABIAECTCA KUPIMHYHO-
KpacHast 3epHUCTOCTb. B cTaguu neneHus napasuta obpasyercss 12—
24 Mepo3ouTa.

Pl. malariae otkpeiT B 1880 r. A. JlaBepanom. Ssnsgetca Bo3GyIu-
TeaeM veTelpexaHEBHON Mansapuu. [Tonys3pociblit TpOPO3OUT BHYT-
PU 3pUTpoLMTa OoTiiMyaeTcsl oT ¢opM Pl. vivax, Tak KaKk MMeEeT JieH-
TOBUAHYIO (OpMYy M MAapasHT JenuTcsl Ha 6—12 Mepo30MTOB, pac-
NOJIAraloLMXcsl YIOPSAOYEHHO BOKPYT MUIMEHTa, OOBIYHO B BUAE PO-
3€TKH.

Pl. falciparum otkpeit B 1897 r. VY. Vanuewm. SIsnsieTcss Bo3bynute-
JIeM TpOTMYecKoi Mansipuu. XapakTepHO Hajiuuyue IOHbIX (opM ma-
pasuUTa B BHIE MEJKHX KOJIELl B SPUTPOLUTE, 4acTo no 2—3 B of-
HOM 3PUTPOLIMTE, a TaKXKE MOsIBACHUE B NeputepryecKoil KPOoBH I0-
JIOBbIX KJIETOK B BUIE TIOJYJIYHHUA.

Pl. ovale otkpbIT B 1922 r. X. CruBeHceHoM. ABngercsa Bo3Oymu-
TEJIEM TpeXIHEBHOW MansApuu. [TapasuT B cTaguM Kojblida B 3PHTPO-
uMre MMeeT Bosee KpynHoe siapo, yeM B Konble Pl vivax. HekxoTo-
pbl€ IPUTPOLIUTHL UMEIOT OBaibHYI0 (hopMy. B 3pHUTpOLIMTE BBHISIBIISA-
eTcs 3epHHUcTOcTh. Ilapasur menutcs Ha 6—12 MepO3OHUTOB.

Bmmnemuonornsa. Mansipueit 60el0T COTHH MUJUIHOHOB YejOBeK,
XHUBYLLMX B CTpaHax TPOIMUYECKOro KJIMMATa, YTO OMNpeeNseT BaX-
HOCTh IpobJyieMbl 3aB03a Majiipid B Hawly cTpaHy. McTOYHHK HH-
beKuMM — WHBA3UPOBAHHBII YETOBEK; MEPEHOCYHK — CAMKa KOMa-
pa poma Anopheles. OcHOBHOI MeXaHU3M Mepeqayd — TPaHCMHUCCHB-
HBIH, Yyepe3 yKyc MHBA3UPOBAHHOM CaMKHU Komapa.

ITaTorenes u KimManvyeckas KapruHa. MHKyGaMOHHBIA MEpHoOA MpH
pazTuYHbIX opMax Mansipuu KonebjeTcs OT Hemend Ao roga u 6o-
Jee. Manspud CBOWCTBEHHO NpPUCTYNIOOOpa3HOe TeYyeHUe: O03HOD ¢
CHJIbHOM TOJIOBHOH OOJIbIO CMeHAETCS TTOLBEMOM TEMIIEPATYphl Tejia
100 39—40 °C u BbIlIe, HOC/E Yero MPOUCXOMUT OBICTPOE CHHXEHHE
TEMIIEPATYpbl TeJa ¢ ODHJIbHBIM TOTOOTAEJEHUEM M BbIPAXKECHHOM
€J1aboCTbIO.

Hmmynnrer. [Ipu 3a6onesanuu popMHUpyeTcsi HECTOHMKHI BHUIO-
creundrYecKUil HECTEPUIbHBII HMMYHUTET. BO3MOXHBI TIOBTOPHBIE
3a6o0s1eBaHUA.

MukpoOuonornyeckas auarnoctuka. OcHOBaHA HA IPUTOTOBJIEHUH
Ma3KoB M3 KPOBH, OKpacke Hx 1o PomaHoBckoMy—IuM3e, MHKpo-
CKOIUM M OOHapyXEHHUH pasinyHbIXx GOpM BO3OYIMUTENS; MPUMEHS-
ior PHTA, U®A, JHK-rubpuausauuio mis obuapyxenus JHK mna-
Pa3UTOB B KPOBH.

Jleyenue n npodpuaakTuka. [TpoTHBOMANAPUIiHBIE MPENApaThl OKa-
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3pIBAIOT pa3zMyHOe AeiicTBHE Ha Oecrosibie, [OJIOBbIe CTaAMM IUIA3-
MoaueB. K OCHOBHBIM NMpOTUBOMAJSIPUIAHBIM TpEMnapaTaM OTHOCST XU-
HUH, XJIOPOXMH, AKPUXMH, TPUMAXWH, XMHOLMA, OuUryManb, XJjo-
PUIMH U Ip.

[Mpodunakrnueckue MepONpPUATHS HarpaBlieHbl HA UCTOYHUK BO3-
oynurenst (JieyeHUe OOABHBIX MaaspuUedl U HOCHTENei) U YHUYTOXe-
HHME MepPeHOCUYMKOB BO30OyauTeasi — KomapoB. PaspabarbiBaloTcsl Me-
TOABI BAKLUMHALMM HAa OCHOBE AHTHIE€HOB, MOJYYEHHBIX METOAOM re-
HETUYECKOM MHXeHepuu (CM. rmaBy 6).

12.3.2. Bo36ydumernu neliwmMaHuo306

JleiiliMaHHO3bl — TPAHCMHUCCHBHbIE 3a00N€BAHUS YejloBeKa WU
>KUBOTHBIX, BbI3blBaeMble JEHIIMAHUSAMM W TNepenaloniecs MOCKH-
TaMM; XapaKTepu3YIOTCS TOpPaXeHWEeM BHYTPCHHHX OpraHoB (BHclie-
paJbHbIA JIEHIIMAHWO3) WIM KOXH U CIM3UCTBIX oBosouek (KOX-
HBIA JeiiMaHno03).

Bos6yaurenu neituiManno3oB L. tropica, L. braziliensis, L. donovani
otHocsitcsl K Protozoa, tumy Sarcomastigophora, noarumy Mastigo-
phora — XIYTUKOHOCLBI.

JleIMaHuM UMEIOT JBa LMKIA pasBUTHS: JeHLUMaHUAJbHbIA (0e3-
KFYTHKOBBI) U JIEMTOMOHAIHBIA (KryTukoBbIi). JledlMaHUaIbHBIA
LMK MPOMCXOAUT B PETHMKYJIOSHAOTEJIHAIBHBIX KJIETKAX [eYeHH, ce-
Je3eHKH, JuM@paTHUeCKUX y3jgax M Makpogarax MHGULMPOBAHHBIX
moneit ¥ xuporHbix. ITapasutel okpymioit ¢popmel (2—5 mkm), 6e3
XIyTHKOB, TMpH OKpacke MaskoB no PomaHoBCKOoMy—IuMmse LuTO-
MmuasMa MMeeT cepoBaTo-roiyboil LBET, a AP0 — KpacHOBAaTo-(puo-
JIETOBBI.

B nenTtoMoHaiHOM LMKJIE MApasuThl Pa3sBHUBAIOTCS B KHUIUEYHMKE
mMockuta. OHM UMEIOT XIYTHK M CIIOCOOHBI K mMepeaBieHHIo. Bos-
OyauTenb MMeeT YIUTMHEHHYIO BepeTeHooOpasHyio ¢opMy, IMHA €ro
10—20 MKM, nomepedyHHMK — okoso 5 MkM. Ilpororinasma comepXur
snpo, UuToruiasmy, Giegaporuiact M 3epHa BosioTdHA. XryTvk or-
XOOMT OT 3a0CTPEHHOro KOoHUa. B KayecrBe MHUTaTeNbHBIX Cped ISt
KynbTuupoBanus (ripu 22 °C) ucnons3yior cpeny NNN (arapusu-
POBaHHYIO cpeny) W Ap. JledliMaHHH pacTyT TaKXe Ha XOPHOH-aJI-
JJaHTOMCHOM 06O0JI0YKE KypHHOro 3MOPHOHA U B KYJbTYpax TKaHEu.

K naGoparopHoMy 3apaxeHHI0 JieHIIMaH UMK BOCTIPUUMYUBEI Oe-
Jible MBILIH, COOaKM, XOMSIKH, CYCAMKH W OOEe3bsHBI.

Omuaemuonorns. OCHOBHBIMM MCTOYHMKAMM BO3OYyHUTEEH BUCLE-
pajbHOro JeilIManyuo3a SIBASIOTCS MHEULMpOBaHHble cobaKku, a
KOXHOrO JIEHIIMAHKO3a — CYCIUKH, MEeCYaHKU W ApYrde rpbI3yHBI.
IMepeHocunkaMu Bo3OyauTeNEil IBIAIOTCS MOCKUTHI poaa Phlebotomus.
MexaHu3M nepefayu Bo3OyAuTeNeil — TPAaHCMMCCHBHBIN, Yepe3 YKyC
MOCKHTOB.
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ITaTorenes u KiuHuyeckas Kaprtuna. Pasiuyaior ape ¢opMsl BoO3-
OyauTeneit KoxHoro JjeiiluManuo3a: L. tropica minor — Bo36ymuTeNb
aHTPONOHO3HOr0 KOXHOro JeHlIMaHuo3a (ropoicKoro THUMA) H
L. tropica major — Bo30yaMTEJ]b 300HO3HOIO KOXHOIO JIEHILIMAHUO-
3a (cenabckoro Tuna). Ilpm aHTponoHo3HOM KOXHOM JIEHILIMaHNO3€
MHKYDALMOHHBIH NMepUOl COCTABISIET HECKOJIbKO MecsueB. Ha mecte
yKyca MOCKHTa MosiBjisieTcs O6Yropok, KOTOpBIif yBeJIMUMBAETCS M
yepe3 3—4 mec u3bA3BAsSIeTCA. SI3BBI yallle pacroyaraloTcs Ha JINLE
M BEpPXHHX KOHeYHocTaX. McTouHnkamu Bo3OyauTesst ABnsorcs 6071b-
HOH uenoBeK M cobakH.

IIp1 300HO3HOM KOXHOM JIeHLIMAHMO3e MHKYOAUMOHHBIHA NepH-
on cocraBiasieT 2—4 Hen. 3aboneBaHme xapakTepmayercs GoJiee ocT-
pbIM TeueHHueM. S3Bbl yallle JOKATU3YIOTCS Ha HUXHHMX KOHEYHOCTSIX.
Pesepsyapom seiillIMaHUil SIBISIOTCA MECYaHKM, CYCIMKM, €XH. 3a-
6onesaHue pacnpoctpaHeHo B CpeaHeit Asum, CpeanseMHOMOpPbE M
3akaBkasbe. L. braziliensis BbI3bIBae€T KOXHO-CJIU3UCTBIHN JieilLIMaHHU-
03, XapakTepHU3YIOLHiics TPaHYJeMaTO3HbIM U SI3BEHHBIM MOPaXEeHHEM
KOXHM HOCa M CJU3UCTBIX 000JI0ueK MOJIOCTH pTa M TOpTaHU. BTa
¢opMa BcTpeuaercss mpeumyllecTBeHHO B FHOXHOI AMepuke.

BucuepanpHbiit JieiitiMaHuo3 (Kana-asap, MJM vepHas 0oJie3Hb)
BbI3bIBaeTca L. donovani M BcTpewyaercsi B CTpaHaX TPOITHYECKOTO M
cybrponnyeckoro kanmara. MHKyGalMOHHBIA Mepuo cocTaBisieT 6—
8 mec. Y 6oJIbHBIX YBEJINYUBAIOTCS MEYEHb U CEJIe3eHKA, IMOpaxaloT-
C KOCTHBIII MO3T M MHLIEBAPUTENBHBIA TpPaKT.

Hmmynuter. Y nepebosieBHINX ocTaeTcs CTOMKUI MOXHU3HEHHBIH
NMMYHUTET.

MpukpoGunonornyeckas IuarHocTuka. B ucciegyeMom matepuale
(Ma3ku 3 GYropkos, COAEPXHMOTO 513B, OKpallleHHbIX 1o PomaHoB-
ckomy—I'M3e) OGHapyXHBAIOT MeJIKME OBaJIbHOH (bopMBbl JieiiMa-
Huu. JlesaloT Takxke MoceBbl HA COOTBETCTBYIOLME ITUTATE/IbHBIE CPE-
Abl JJIS BBIAEJIEHUS] YMCTOIl KyJIbTYpbl BO3DYAUTENS.

Jleyenne u npodunakTuka. s jJeyeHUsT BUCLEPAIBHOTO JieiliMa-
HHO3a MPUMEHSIOT MpenapaTbl cypbMbl (COMIOCYPMMH, HeocTH603aH
M [p.) M apoMaTuyeckue JUaMHUIMHbBI (CTUILOAMMAMH, MEHTAMUAUH).
B ciyuae koXHoOro seifliMaHuo3a NMPUMEHSIOT aKPUXUH, TIpenapaTsl
cynembl, aMmdotepuunH B, MoHoMMuMH ¥ Ip.

C uenbio npoUNakKTUKK JeHIlIMAHUO30B YHHUYTOXAIOT GOJIbHBIX
cobak, nmpoBoIsAT 6opwby ¢ rpeisyHamMu M Mockutamu. OcyluecTsis-
10T NMpUBUBKM XHBO# Ky/IbTypoiil L. tropica major.

12.3.3. Bo36ydumenu mpunaHocomMo306

Ina yenopeka mnatoreHHbl Tripanosoma gambiense u Tripanosoma
rhodesiense, BbI3piBaKOiMe aPpPUKAHCKMI TPUNAHOCOMO3 (COHHYIO
6onesns), u Tripanosomacruzi — po30yIuTe/Nb AMEPHKAHCKOTO TPH-
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naHocomosa (6osiesHb Lllaraca). TakcoHOMUYecKOe MOJNOXEHHE HA
YPOBHE BBICILHMX TAKCOHOB TaKO€ Xe€, KaK W y jediumanuit. Tpuna-
HOCOMO3bl MMEIOT MPOJOJIrOBAaTOE Y3KOE TEJIO CO XIYTUKOM M YHIY-
JiMpyowed MeMOpaHoiA.

IMepeHocunkom adpHKaHCKOro TPUIIAHOCOMO3a ABJAIOTCS MYXH
ueue, a Gonesnu lllaraca — tpuaromosele Kiomnel. B Haiueit crpaHe
MOTYT BBISIBJIATBCSI TOJIbKO 32BO3HbI€ CJIy4YaH TPHUIAHOCOMO3OB.

Fnasa 13

BO3BYOAUTENN UHOEKLUOHHBLIX BONE3HEN
HAPYXHbIX MOKPOBOB

13.1. Bo3byautenun G6akrepuanbHbix MH(EKLUA
HapyXHbIX NMOKPOBOB

13.1.1. Bo36ydumens cubupckol s138bi

Cubupckas a3pa (anthrax) — 300Ho3Hast UHGEKLUHOHHAs 6GOJIE3Hb,
BbI3biBaeMast Bacillus anthracis, xapakrepu3syowasicsi TSKEJ0H MHTOK-
cuKaiueit, nopaxeHHeM Koxu U JUMbATHYECKOH CHCTEMBI.

Bos6yaurtenn cubupckoit si3sut B. anthracis seizenen P. Koxom B
1876 r.

Takconomua, Mopdoorusa, KyaLTHBHpPoBaHHe. Bo3bymuress OTHO-
cutcst K otaeny Firmicutes. DTo KpyIHasi, FpaMIoJIOXHUTe/bHas, He-
MOABMXHAS MNaNO4YKOBHIHAsi Gakrepusi LIMHONW 6—10 MKkM, uUMeeT
LeHTpalbHy10 criopy (puc.13.1); B opraHu3Me 4eJIoBEKa M XKHMBOTHO-
ro, a TakxKe Ha CreLMaibHBIX MUTATENbHBIX Cpefax obpasyeT Karicysy.

Bauumel cubupckoit s3Bbl XOPOLUO PAacTYT HAa OCHOBHBIX MUTa-
TeJbHBIX cpegax; Ha MIIA BelpacTaloT IiepoxoBaThie KOJIOHUU
R-dopMbpl, Kkpasi KOTOpBIX MOA MAJBIM YBEJIMYEHHEM MHUKPOCKOMa
CPaBHMBAOT C FONOBOI MeAy3bl WU TPUBOI JIbBa.

AHTHIreHHas CTPYKTYpa ¥ dakTopb! maroreHsoctd. BosOymurenb ume-
€T Karicy/bHbI# MPOTEUHOBBIA U COMATUYECKUMA TMOJMHUCAXapUIHBINA pO-
NOBOH aHTHUTEeHBI, NPOAYLUPYET IK3O0TOKCHH, NpeacTaBJsIOUIMil co-
60it 6€eKOBbINf KOMILJIEKC M3 HECKOJIbKUX KOMIIOHEHTOB (JIeTaJIbHO-
ro, BbI3bIBAIOIUETO OTEK, W MPOTEKTHBHOIO).

Pe3suctentHOCTb. B XMBOM OpraHuaMe Bo3OyauTeNb CYLIECTBYET B
BereraTUBHON ¢opMe, B OKpyXailouieit cpene obpasyer YCTOWYMBYIO
cnopy. BererarupHble ¢GopMBl Maioycroitunsbl: norubator npu 60 °C
B TeyeHWe 15 MHUH, Npu KUMOSSYEHUH — 4vepe3 MUHYTY. CHoOpbl BbI-
COKOPE3NCTEHTHBI: CyXoi Xap yOuBaer ux ripu temmeparype 140 °C
B TeyeHHe 2—3 4; B aBTOKJIaRe Npu TeMmeparype 121 °C oHu rub-
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HyT 4Yepe3 15—20 muu. Criopsl
NECATUIIETUSIMU COXPAHSIIOTCS B
noyse.

BoCpUHMYHBOCTD XMBOTHBIX.
K Bo3byaurtento cubupckoi
SI3Bbl BOCMPUUMYMBBL KPYIIHBIA
U MEJIKWIi poraTblil CKOT, Jiolia-
o4, BepOnoabl, CBUHBU, AHKHUE
>KUBOTHBIE,

Onupemuonorua. Cubupckas
S13Ba pacnpocTpaHeHa MoBceMe-
cTHo. BocnpuumyuBocTs Joneii
sBjsieTcs BceoOluel, HO 60Jb-
HO# YeJloBEK He3apa3deH s
OKpYXAaIoIIMX: KaK U NpH Apy-
I'MX 300HO03aX, OH MpeACTaBsAET-
csl 6UOJIOrMYECKHM TYMHUKOM VIS
aTol uHbeKUMU. YposeHb 3a60-

Puc.13.1. baktepun — Bo3GyauTenn
MHOEKIMY HApYXHBIX ITOKPOBOB.

I — Bo3OyauTenu cUOUpcKoOil 5I3Bbl; 2 —

o BO3OymMTENN cana; 3 — KJIOCTPUAMH
JICBACMOCTH CPCIH JIOACH 3aBH-  cronbusika; 4 — KIOCTPUAMH ra30BOJ
CHUT OT paclpocTpaHeHHUs 3NUae- raHrpeHbl; 5 — 6neaHas TpemoHeMa; 6 —
MU cpeﬂ” XHUBOTHDBIX (3[1”30_ TOHOKOKK, 7 — B036yJIMTCHM TPaXOMbl;

8 — BO30yIOUTENM BEHEPUUECKOW I'paHy-

OTHIiA), ocoBeHHO cpeau Aomaill- eMbL

HUX XHBOTHBIX. MCTOYHUK HH-

ek — OGOJIBHBIE XUBOTHBIE.

JnvrenbHas COXpaHsSIeMOCTb BO3DYAMTENS B MOYBE CIYXHT NPUIMHOMH
SHIeMHYHBIX 3a60JieBaHH CUOUpPCKOM s13BOM cpeau XUBOTHBIX. [lyTH
nepefayu MHQEKLHH pasiudHble: KOHTAKTHO-OLITOBOM (NpH yxone 3a
XHUBOTHBIMU, CHSATHUM IIKYPbI, NPUTOTOBJICHHW H3OCAUIA M3 KOXHU H
1IepCTH GOJILHBIX XXHWBOTHBIX), a3pOreHHBIH (MpW BAbIXAHMM MbUIM, CO-
nepxauieii MUKpoObl), nuieBoi (ymorpebGleHWe HeXOCTaTOYHO Tep-
MHYyecku 0OpaboTaHHoro Msica GOJMBHBIX XUBOTHBIX) M TPaHCMHCCUB-
HbIi (MPU KPOBOCOCAHUU CJIEMHSIMH, MYXaMu, >XHUTAJIKaMH).

Iartorene3. BxomHbIMH BOpoTaM¥ AJig BO3OYAUTENs SBASIOTCS
KOXa, pexXe CIU3UCTble 000JIOUKM OBIXATeJbHBIX MyTeH, MULLIEBAPH-
TeNbHOro TpakTa. OCHOBHBIM MATOreHETUYECKUM (haKTOPOM CIYXHT
3K30TOKCHH, KOMIOHEHTb! KOTOPOTO BbI3bIBAIOT OTEK, HEKpO3 TKa-
HEH U ApYrve TOBPEXACHUS.

Kinnnyeckaa kapruna. Pazin4yaloT KOXHYIO, JIETOUHYIO, KHIUeY-
Hy10 ¢GOpMbl CUOGHDCKOI $3BbI, KOTOPbIE MOTYT OCJIOXHSITHCS Cell-
cucoM. MHKyBGaLHOHHLIH nepuod B cpeaHeM paseH 2—3 aHsm. [pu
KOXHOi (opMe Ha MecTe BHeapeHHs BO3OyauTeNsl pa3BUBAETCS CH-
OMpesI3BEHHBIH KapbyHKyJl — oyar reMoppariyecku-HeKpOTHYECKO-
ro BOCHAICHHUS MIyOOKHUX C/loeB KOXM € obOpa3oBaHueM Oypo-yep-
Hoit Kopku (anthrax — yronb). Tlpu kvieyHoit U JerouHoit popme
pa3BUBAIOTC MHTOKCUKALMSI, reMopparHyecKue MopaxeHus KUILey-
HUKa U JerkuX. JleTanbHOCTb BBICOKAS.
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MmmynuTer. B pesysbrate rnepeHeceHHoro 3abosneBaHusi (GOpMHpY-
eTcst CTOMKUA MUMMyHUTET. OMHAaKO BO3MOXHBI peLMIMBBI.

MukpobHnoaorpyeckass IMArHOCTHKA. MarepuaioM mig Kcciefosa-
HUSL CNYXAT COAepXHMMoe KapOyHKyJia, MOKPOTa, HMCHpaxXHeHus,
KpoBb. [IpoBoasiT 6aKTEPMOCKONHIO Ma3KOB, AEJal0T MOCeBbl Ha M-
TaTeJIbHbIE Cpelbl, 3apaxatoT JabopaTopHbIX XHUBOTHLIX (Ouornpoba).
dnsa obHapyXeHHs1 aHTUreHa B MCCJeIyeMOM MaTepuane MCHONb3y-
ioT PU® u peakuuio npeuunurauum ACKOJAM C AUMArHOCTHYECKOIi
nNpeuunUTUpYyIollelt cubupeszBeHHO! chiBOpoTKO. [IpuMeHsoT an-
JIEPrHYecKy0 BHYTPHKOXHYIO MPoOy C aHTPAaKCMHOM — ajljlepreHoM
U3 cuOHpess3BeHHbIX OalHL.

Jleyenne. HasHavyatoT aHTHOMOTHKU: TIEHULIMJIIMHBL, TETPALMKIIU-
Hbl, JIECBOMHLETHH, PUAMIIULIMH.

IIpopunaktnka. Hecrieuncuueckas npocdunaktuka ocHOBBIBAETCS
Ha KOMILJIEKCE BETEPUHAPHO-CAHUTAPHLIX MEPOMNpPHSTHIL: BBISIBJISIIOT
1 JUKBUAMPYIOT ovyard WHbekuuu. Creuuduueckas NnpoduiakTuka
3aKioyaeTcs B NMPUMEHEHUU XVBOM cubupesiaBeHHoM BakiMHb CTU,
npemioxedHoi H. H. T'uHcOyprom u A. JI. TamapuHeiM. Bakuuua
NnpeAcTaBisieT co0oii CopoByio KylbTypy O€cKalcyJbHOro BapuaHTa
cHOMpesi3BeHHbIX Galwiul. BakuyHa npUMEHseTCsl Mo 3MUAeMHIECKUM
NOKa3aHHSIM; NMPUBUBAIOT pabOTHUKOB XHBOTHOBOJCTBA B HaceJieH-
HbIX MyHKTax, HeGsaronosiydHsix Mo CUOMPCKOI s3Be.

13.1.2. Bo36ydumensb cana

Can (malleus) — 300H03Has uHdekUMOHHAA 60JIe3Hb, BbI3bIBAEMAst
Pseudomonas mallei, xapakrepu3ylolasicsi celTHKONUEMHEi, Iopa-
KEHUEM KOXH, CIMU3UCTbIX 000JIoueK M BHYTPeHHUX opraHon. 3abo-
JIeBaHUsl cpead JIIOAEeH B HacTosiIliee BpeMsl BCTPEYalOTCs PejKo.

Bosbynutens cana otkpoiT B 1882 r. @. Jleddnepom u X. Hior-
ieM. IpeacraBnsger coboii noJuMopdHyIo, NaTOYKOBUAHYIO IPaMOT-
puuarensHyto b6akreputo (cM. puc. 13.1), He obpasywoulyo cnop u
karicyi. KynbtuBupyetcsl Ha oObIYHBIX NMUTATENBHBIX cpejax. B okpy-
Xamollei cpeage 6bicTpo norubaer, B BblaeNeHUSIX OOJNBHBIX XHBOT-
HBIX, BOJI€ M IIOYBE COXPAHSIETCSI 4O MECSLA.

OCHOBHBIM HMCTOYHUKOM HHpEKLHU SABIASIOTCS OOJIbHBIE [OMAlLi-
HUE XMBOTHbIE — JIOIUAAM, MYJbl, OCJbl, BepOiiogbl. 3abojieBaHHE
y HHMX MpOTEeKaeT ¢ oOpa3oBaHUEM THOSLUMXCA $3B Ha CJIM3UCTON 00o-
Jlouke Hoca. BoigeneHust M3 Hoca cogepxkar Bosbygutesieil. 3apaxe-
HUe YenoBeKa NMPOMCXOAUT IpH ToNajaHUM BbigesieHuit GOMbHBIX XH-
BOTHBIX Ha KOXY M CJHM3UCTble 0DOJIOYKM IOJIOCTH pTa WIM Hoca. 3a-
paxeHHe yejloBeKa OT HOJILHOrO yejioBeKa MajgoBeposiTHO. IlaToreHes
cana M3yyeH HexmocTarouHo. KiuHuveckue nposiBieHuss — obpaso-
BaHHE Y3eJIKOB Ha MeCTe BHEAPEHHSI BO3DyAUTENst U B JPYrHX opra-
Hax ¢ nocneaylowuM obpazoBaHUEM A3B.
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BocnipyuuM4MBOCTb siofieit K cany BbicoKas. UMMYHUTET He U3y-
yeH. Mukpo6Hooruyeckmii IMarHo3 CTaBUTCSE HA OCHOBAHMM HakTe-
PHOCKOMHYECKOTO KCCIIEIOBAHUA OTALNISIEMOTO M3 HOCA, CONEPKMMOIO
THOMHBIX oyaroB, KposH. IlpumeHsioT cepoamarHocTHky: PCK, PA,
CTaBAT KOXHO-AJLJIEPTUYECKYI0 Npoby ¢ MajUleMHOM — (UJIBTPATOM
yOUTOH KyJNbTypHI.

Jleuenue npoBoAAT cyabAHUTAMHIHBIMHU [perapaTaMu B codYe-
TaHUM c aHTHOWOTMKamH. Creuuduveckas npoduiakTHKa He pas-
pabotaHa. Hecneuuduyeckass npodunakTKa BKIOYAET TILATEILHOE
cobofieHue npaBul MHAMBUAYAJILHOHM 3alMTHl MPH yXoie 3a 60Jb-
HBIMM WJIM TOJO3PHMTEJILHBIMU Ha 3a00JieBaHHE XHBOTHBIMH, BETe-
PUHAPHO-CaHUTAPHBIN HAN30p C LIEJIbIO BBISIBIEHHS OOJIBHBIX XHMBOT-
HBIX.

13.1.3. Bo36ydumens cmonbHaka

CronbHsk (tetanus) — Tspkenasi paHepass WH¢eKUHs, BbI3bIBaeMast
Clostridium tetani, xapakTepM3yiolascst rnopaxeHueM HepBHOI cuc-
TEMbI, NPUCTYNIAMH TOHHYECKUX M KIIOHHYECKHX cymopor. Bo3byaH-
Tesib cTOIOHSIKa OTKpHIT B 1884 r. 3. Hukonaitepom n C. Kutasaro.

Mopdosiorns ¥ KyasTuBdpoBanne. CToNOHSYHAA Majioyka — CTPO-
TMii aHaspob, rpammnoyioxuTesbHa, ee pasmepbl 0,5—1,7x2—18 MkM
(cM. puc.13.1); neputpux, obpasyer TEpMHUHAIBHO PACIOJOXEHHYIO
KPYIJIyl0 CHoOpY, NPOOYLIUPYET CHUJIbHBIH 3K30TOKCHH MPH BHIPALLHU-
BaHMHM Ha XHAKHX NHUTaTeNbHbIX cpefaX. Ha MIOTHBIX MUTATENBHBIX
cpenax ¢opMHUpPYeT Mpo3payHble MJIM CJIeTKa CepoBaThle KOJOHUH C
LLIEPOXOBAaTOH MOBEPXHOCTLIO; HE pacUIErlisieT YIJIeBOAOB, obyianaet
cnabpIMU MIPOTEONUTUYECKUMH CBOICTBAMU.

Anrurennas cTpykrypa. ITo H-antureny C. tetani nenst Ha 10 ce-
posapoB. O-AHTHIeH sIBISIETCS OOLLMM [UIS BCeX IMpencTapuTesie Buna.
Bce cepoBapbl NpoAyUHPYIOT ONHOPOAHBIA TOKCHH, HEHTPalU3YIO-
IMiics UMMYHHOH CHIBODOTKOH MpPOTMB TOKCHHa Jiloboro ceposapa.

®axTopsl natoreHHocTH. OCHOBHBIM (PAKTOPOM MAaTOTEHHOCTH SIB-
JIfieTct 9K30TOKCHH. CTOJIGHAYHBIA TOKCHUH MpeacTaBiser coboit be-
JIOK ¢ MoJieKyaapHoi maccoit okojio 150 kII. CocToMT M3 TeTaHOJIHU-
3MHA M TETAHOCIIa3MHHA, OKa3bIBAIOILMX TE€MOJINTHYECKOE M CIIACTHU-
yeckoe neiictBue. K cTojGHAYHOMY TOKCHHY YYBCTBMTEJIBHBI YeJlo-
BEK, MbILIM, MOPCKHE CBHHKHM, KPOJMKH U HOpYrue XHUBOTHBIE.

Pe3ucrentHocTs B 3K0j0oruaA. C. tetani pacnpocTpaHeH MOBCEMECTHO.
SAensach HOPMAJIBHBIM OGUTaTENEeM KHUIEYHHKA 4ejloBeKa M XHUBOT-
HbIX, OH MONajaeT B MO4BY, [A€ B BHAE CIIOP MOXET COXPaHATHCA
ronamy, pecaTuneTusiMu. CTonbHsYHasl Majoyka BECbMa ycToiuMpBa K
nesnHeektaHTaM. [Ipu kunsueHny criopbl noru6aior yepes 50—60 MuH.

Omagemuonorua. CTojOHAK pacnpocTpaHeH MOBCEMECTHO, BBI3bl-
Basi criopajH4ecKyio 3a6oJieBaeMOCTb C BBICOKO# JIETAILHOCTBIO. 3a-
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paxeHHe MPOUCXOQUT NP NPOHUKHOBEHUU BO3OYMMUTENSI B OpPraHU3M
yepe3 JedeKTbl KOXM M CIM3UCTbIX 00oJoyeKk npu paHeHusx (Goe-
BbIX, MPOM3BOACTBEHHBIX, OBITOBBIX), OXOrax, OTMOPOXEHHUSX, ye-
pe3 onepaudoHHbie paHbl. I1py HHGUUMPOBAaHMKM MYNOBUHBI BO3MOX-
HO pa3sBUTHE CTOJIOHSIKA Y HOBOPOXIEHHBIX. Bo/JIbHOI cTONOHSKOM He
3apa3eH ISl OKPYXaIoLIuX.

Ilatorene3. I'J1aBHBIM MaTOreHETMYECKHM (DAKTOPOM SIBJISIETCS CTOJ-
OGHAYHBII TOKCHH, KOTOPBI{ pacrnpoCTpaHSAeTCs C MeCTa pa3sMHOXe-
HUS BO3OyAUTENS (B paHe) Mo KPOBEHOCHBIM M JUMGATHYECKHM CO-
cylaM, HEpBHbIM CTBOJIAM, BBI3bIBASl MMOPAXEHWE HEPBHONM CHCTEMbI.
TMopaxaloTcs HepBHbIE OKOHYAHWSI CHUHAIICOB, CEKPETUDYIOILUE Me-
auaropbl (AaHETHJIXOJMH M IpYrHe BelLEecTBa), HapylUaeTcsi MpoBeje-
Hye UMIYIbCOB 10 HEPBHBIM BoJMOKHaM. Ilpu cTonbHsike mopaxaer-
CS He TONbKO HEpBHAsl CHCTEMA: B MATOJIOTMYECKUIT Npolecc BoBile-
KaloTcsl NMpPakTHYeCKH BCe CHCTEMbl OpraHM3Ma.

Kimnnyeckaa xapruna. VHKyGanMOHHbBI NMepHon cocTaBisieT 6—
14 nHeit. Y GoJibHbIX HaOMIOAAIOTCS CMa3M XKeBaTeJbHBIX MBILIL], 3a-
TPYAHEHHOE [JIOTaHME, HaIpsiKeHue MBIIUL 3aTbUIKa, CIUHBI (TyJNO-
BHUIIE NPUHUMAET AYrooOpasHOE MoJIOXeHHe — OMUCTOTOHYC), CY-
OOpOrd MBbILIL BCEro Tejia, MOBbIIUEHHAas 4yBCTBUTEJIBHOCTb K pas-
JUYHBIM pasgpaxuTesisM. 3abosieBaHHe MPOTEKAeT MPH MOBbILUEHHOH
TEMIIEpaType Tejia ¥ SICHOM CO3HAaHWH.

Hmmynnrer. [locie nepeHeceHHOI 60JIe3HH MMMYHHTET He BbIpa-
6aTbiBaeTcs. OT Matepu, BaKLIMHUPOBAHHOI MPOTHUB CTOJOHAKA, HO-
BOPOXIEHHbIM MepelaeTcss HEeNpPOAOXKHUTENbHBINM MMaCCUBHBI aHTH-
TOKCHYECKUA MMMYHHTET.

MpukpoGnonornyeckas IMArHocTHka. Mukpo6Hosoruaeckue uccie-
JIOBaHHSA JIULLb MOATBEPXAAIOT KIMHHYECKHH auarHos. s Gaxkrepu-
OJIOTHYECKOTO HCCNIeOBaHMSL GepyT MaTepual M3 paHbl U BOCHAJIH-
TEJIbHBIX O4aroB, a TaKXe KpOBb, B KYJbTypax BbISIBJISIIOT CTOJIOHSY-
HbIii TOKCUMH, MPOBOAS ONBIT HAa MbIILUAX, Y KOTOpPbIX pa3BuBaeTCs
XapakTepHas KIMHH4Yeckass KapTuHa. OOGHapyxeHHe CTOJOHSYHOro
TOKCMHA MpPH HAJIHYUYM TPAMITONIOXHUTENBHBIX MMaJloueK C KPYIIBIMU
TEPMUHAJIBHBIMH CHOpPaMH MO3BOJSET CHOEJIaThb 3aKJIIOUeHHE, 4TO B
ucciegyeMom Mmartepuasne npucyrcrByetr C. tetani.

Jleyenune. [IpHMEHSIOT NPOTHMBOCTONOHSIYHYIO AHTHTOKCHYECKYIO
CBIBOPOTKY HJIM MPOTHUBOCTOJOHSYHBIA MMMYHOTIJIOOYJUH YeoBeKa.

Ilpodunakmnka. Ilpu oblIHMpHBIX TpaBMax HeoOXoauMo 0OpaTHUTh-
csa K Bpauy. [IpoBomsar xupyprudeckyio obpabotky paHbsl. HamexHbim
criocobOM 3alLMThl OT CTOJNIGHSIKA SIBNSIETCS crieLuguyeckast npodu-
JJAKTUKA, KOTOpasi COCTOMT B IMPOBEAECHHUM IJIAHOBOW MpPOGPHIIAKTH-
YECKOI M IKCTPEeHHON MMMYHM3ALUMU. DKCTpeHHAasd aKTUBHAs MMMY-
HU3AUUS OCYLIECTBASICTC Y NPUBUTHIX AETEH U B3POC/BIX MPH TPaB-
Max, OXOorax M OTMOPOXEHHSIX, YKycaxX XHBOTHBIX, BHEOOJIbHUYHMIX
aboprax BeegeHHeM 0,5 MJI CTONOHSIYHOTO aHATOKCHHA; HEMPUBUTHIM
BBOASIT 1 Mi1 cToNGHsIMHOrO aHaTokcMHa M 250 ME uesnoseyeckoro
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UMMyHomobyivHa. [Ipyu oTCyTCTBUM MocjieqHero BBOMST MocJie Tpel-
BAPHUTEJIbBHOW BHYTPUKOXHOW TMpOOBI NMPOTHUBOCTOJNOHAYHYIO reTepo-
JIOTHYHYIO ChIBOPOTKY B Ho3e 3000 ME.

Ins co3gaHusi HCKYCCTBEHHOTO aKTHBHOIO UMMYHUTETA B IJIaHO-
BOM MOpPSIAKE MPHUMEHSIOT aacopOMpOBaHHBIA CTONOHSYHBIA aHATOK-
cuH B coctaBe BakuMH AKJIC u AJIC uaM ceKcTaHaTOKCHHA.

13.1.4. Bo3bydumenu aHaapobHoli uHghekyuu

AHa’pobHas MHbekuus — uHbpeKuoHHoe 3abosieBaHHMeE, BbI3bIBAE-
Moe aHaspobaMu, XapakTepusyiolieecss oOLIeil MHTOKCUMKALIMEH, He-
KpO30M TKaHei, UX pacrnagoM. OObIvHO nof aHaspoOHOH MHQEKLH-
efl MOHWMAIOT paHEeBYI0 MH(pEKLHI0, OMHAKO aHa3poObl MOryT mopa-
XaTpb J10Gble OpraHbl U TKaHHU.

AnaspobHasi MHbeKUUsT BbI3bIBAETCSI OOJMMIaTHBIMM aHaspobaMu,
pasgessiioliMMucss Ha 2 rpynnel: Gaktepuu, oOpasyiolie CHOpPbI
(knoctpuauu), ¥ GakTepuu, He oOpa3yloule Crop, WIH TaK Ha3sbl-
BaeMbie HEKIOCTPUIMANIbHbIE aHaspoObl. PaHeBas MH@eKUHs!, BbI3BAH-
Haa 6aktepusamu popa Clostridium (C. perfringens, C. novyi,
C. ramosum W [p.), Ha3bIBAeTCS ra3oBOd FaHTPEHOIA.

Mopdonorua u KyantupupoBanMe. Bo3OyguTenu ra3oBoif raHrpe-
Hbl — TMAaNOYKOBUIAHbBIE T[PAMIIONOXHUTENbHBIE OakTepuu (oTHEN
Firmicutes), obpasyiolye oBajibHbIE CIMOpBI, B JHAMETpe IMpeBbIlla-
iolMe MoNMepevyHuK BereTaTHBHOM yacTtH (cM. puc.13.1). B nopaxeH-
HbIX TKaHSX KIIOCTPUIMM Ta30BOH TaHTPeHbl (HPOpMUPYIOT Karcyiy.
KyabTUBUPYIOTCS Ha XUIKHUX U TUTOTHBIX MUTATEJNbHBIX Cpedax B aHa-
3pOOHBIX YC/IIOBHSIX.

®axTopsl maToreHHoCTH. [IpoayuHpYIOT 3K30TOKCHHBI, cCrielrbH-
yecKkue IUTsl Kaxmoro suma, BosgeiictBytoume Ha IHHHC; Belmensior
tbepmeHTHl (KOJUIareHasy, ruajypoHugasy, Ae3oKcHpuboHykiieasy),
paspylamole COeAMHUTENbHYIO TKaHb, a TaKXKe [EMOJIM3UH, pas-
PYLLAIOIWUIA SPUTPOLIUTHI.

PesucrenTHOCTS M 3K0JIoruA. BeretatnBHbIe (hOPMbI KIIOCTPUIMIL TyB-
CTBUTEJIBHBI K KHUCJIOPOAy, COTHEYHOMY CBETY, BBICOKOI TeMIepartype,
KHCJIOTaM, Ae3MHGUUHUpYIoIMM cpeacTBaM. Criopsl B MpPOTHBOIOJIOX-
HOCTb BeretatBHbIM GopMaM YCTOHUMBBI K BBICOKUM TEMIIEPATYpaM,
KACIOTaM W APYrMM (pH3MYECKMM W XMMHYECKUM (hakTopaM.

Bo30yauTeNnd rasoBoil raHrpeHbl, SIBIASICH HOPMAJIbHBIMM OOUTA-
TeJAMU KHIUIEYHUKA XHBOTHBIX M 4YeJioBeKa, ¢ (beKaJIHUsIMU Tornana-
IOT B IMOYBY, II€ CIOpPHI JUIMTEJIbHOE BpeMs COXpaHsIoTcsa. B HekoTto-
PBIX MOYBAX KJIOCTPHMAMMU MOLYT pa3MHOXaTbcs.

BocnpunMyHBOCTb XHBOTHBIX. K 3apaxeHHI0 BO3OyIuUTE/NSIMU Ta30-
BOi raHrpeHsl YYBCTBUTENIbHB! KPOJUKH, MOPCKHE CBMHKH, MBILIH.

Omupemuonorsa. ['azopasi raHrpeHa B CBSI3d C LUMPOKOIi pacrpoc-
TPaHEHHOCTBIO BO3OYHIHUTENSI BCTpEeYaeTcsl JOBOJBHO YacTo, OcoOeH-
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HO MpH MACCOBBIX paHEHHMAX M TpaBMax (BOIHBI, KaTtacTpodbl) U He-
CBOEBpEMEHHOH XUpypruyeckoii obpaboTKe paH.

IlaTorene3s u KiMHRYecKas KaptiHa. ['asoBasi raHrpeHa pa3suBacT-
¢ B pesy/ibTaTe nonagaHusi Bo30yauTesiell B paHy, OCOGEHHO MpH
HATIMYUU B PAHE HEKPOTH3MPOBAHHBIX TKaHEH, CHUXEHUU PE3UCTEH-
THOCTH opraHusma. ObpasyeMble BEreTaTUBHBIMM (OPMaMu KIIOCTpPH-
OMii TOKCHHBI M (DEPMEHTBI NMPUBOAST K MOBPEXAEHHUIO 3MOPOBBIX
TKaHe#l U TaxXesnoil obiueil MHToKcuKauuy opraHuaMa. MHkyGauHoH-
Hblii nepuog KOpoTKHii — 1—3 gHs, KIMHHUYecKas KapTHHa pasHo-
obpa3Ha M CBOAHUTCA K OTEKY, ra3oobpa3oBaHuIO B paHe, HarHoe-
HUIO ¢ MHTOKcHKauuei. TeueHue GoJiesHH ycyrybJisiloT COnyTCTBYIO-
e MUKpOOpraHu3Mbl (CTaduIOKOKKH, MpOTeH, KUIUeyHasl Majoy-
Ka, Gakrepouasl u Ap.).

HMmmynmrer. [lepeHecenHass MHGEKUMS He CO3aeT UMMyHUTETa. Be-
Oyluiasi pojib B 3alUMTE OT TOKCMHA MPUHAMLIEKHT RHTUTOKCHYECKO-
MY UMMYHUTETY.

Muxpobuosornyeckas IMATHOCTHKA. Matepuan Ui MCClen0BaHHit
(KycoukH TOpaXeHHBIX TKaHeil, paHeBOe OTAEJIeMOE, KpOBb) MHK-
POCKOMUPYIOT; MPOBOAST OAKTEPHOJIOTHIECKOE UCCIIEAOBAHUE B aHa-
3pOOHBIX YCIOBUSIX; MIEHTUGDULMPYIOT TOKCHH ¢ noMolubio PH Ha
MBIIAX C AHMATHOCTHYECKUMH AHTHTOKCHYECKHMM ChIBOPOTKAMH.

Jleyenne Xxupypruyeckoe: HMCCeYeHHE BCEX OMEPTBEBILIMX TKaHEN.
Nocne onepanuy HazHAYaIOT aHTHOMOTHKH LIMPOKOTrO CHEKTpa Oeii-
CTBMS, MPOTHMBOTAHTPEHO3HYIO AHTHTOKCUYECKYIO CHIBOPOTKY.

IIpodpnnaxmaka. [IpaBuibHast xupyprudeckass obpaboTka paH, co-
GnoaeHne acenTMKH W aHTUCENTHKU MpPH OMepaunHsx.

Jis akTMBHOM HMMMYHH3AUUM TIPUMEHSIIOT AHATOKCHHBI MPOTHB
ra3oBoii raHrpeHbl B COCTaBe CEKCTAHATOKCUHA, MPUBHUBKHK IPOBO-
OAT MO CHeLMaJIbHBIM TMOKa3aHUSIM (BOEHHOCYXAlHe, 3eMJIEeKOINbl

v 1op.).

13.1.4.1. Hecnopoobpasyroujue aHaspobbl

Hecnopoo6pasyolie aHaspobbl (HEKJIOCTPUAUAIBHBIE) — 3TO PaM-
oTpuuaTe/ibHble (DakTepouabl, ¢y3ob6aKTepUH, BEUJIOHEIUIB) U
TPaMIIOJIOXHTENbHbIE (aKTUHOMULETBI, MENTOKOKKH, MeNTOCTpeNnTo-
KOKKH), MajOYKOBUIHbIE M KOKKOBHAHBIE 6akTepuu ¢ pasHoobpas-
HbIMH OHoOJIori4ecKiMH cBoiticTBaMu. COCTaBISIIOT OBGUIMPHYIO TpYII-
ny obauraTHbIXx aHa’poboOB, COCTOAIUYIO U3 Pa3JIMYHBIX TAKCOHOMH-
YeCKMX KaTeropuu.

Ky bTMBAPYIOTCA B CTPOTMX aHaspoOHBIX ycioBusaX (0GbMHO B aT-
mocepe u3 cmecu N,, CO, u H,). Hecriopoobpasyrouine anaspo6bl
OTVIMYAIOTCS NoJuMopdhH3MOM, 00/1afal0T pa3IMYHOM cTeneHbo dep-
MEHTATUBHON aKTMBHOCTH. AHTUI€HHBIE CBOWCTBA Y OTHAEJIbHBIX BHU-
OB H3Yy4YeHbl HemocTaTodyHo. PakTopaMH NATOTeHHOCTH SIBJISIOTCH
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KarcyJibl, (hepMeHTBI, JIMIONOJMCAXAPUI Y TPAMOTPHULIATEIbHBIX HaK-
Tepuil.

Bo3bymutenu GuicTpo morubaioT B aspobHbIX ycioBuax. Ha Bo3-
naeicTBre bU3MUecKMX U XMMHUYECKHX (HaKTOpOB pearupyroT TaK XKe,
KaK ¥ He obpasyoure criop 6akrepuu. YyBCTBUTENLHOCTh K aHTH-
6uotukaM MHAMBUAYanbHasA. I'pamoTpuLaTeibHble aHa3po6bl (HAnpH-
Mep, HauOosiee THUNUYHBINA npeactaButesnb Bacteroides fragilis) He-
YYBCTBUTE/IbHBI K aMHHOIJIMKO3UAaM (reHTaMHULHMHY, KaHaMHLMHY),
YYBCTBHTEJBHBI K METPOHHIA30Jly (TPUXOITONY), KIUHIAAMULIMHY U He-
KOTOPBIM ApYrMM aHTUOMOTHKAM ILUMPOKOro CIEeKTpa HEHWCTBHA.

Hecnopoo6pa3syioutie aHaspobbl (6aktepouabi, dyszobakTepuu,
nophHpPOMOHANIbI, MPEBOTE/UIBI U Ap.) ABISIOTCA COCTABHONM YacTbio
HOpMaJibHON MMKpodIIopbl yeoBeKa. OcoGeHHO OBMIIBHO HaceJieHbl
MMH CJIU3UCTbIE OBOJIOYKM POTOBOWM IMOJIOCTH, TOJCTOM KHUIKH W MO-
JIOBBIX OPraHOB Y XEHILHH.

DnunemMMoNIorda MHGbEKLMIA, BbI3bIBAEMBIX HECIIOpOO6pa3yOILMMU
aHaspobamu, He HU3yuyeHa. 3abojieBaHMS Yallle BBI3bIBAIOTCS COOCTBEH-
HbIMH, PHIOTeHHbIMU OAKTepHsIMU, TJIaBHbIM 0Opa3oM Mpu CHUXe-
HUU Pe3UCTEHTHOCTH OpraHM3Ma XO3sSHHA.

Hecnopoo6Gpasyiouue aHas3poGbl BBI3bIBAIOT Camble pasHOOOpasHbIe
rHOMHO-BOCHAJIMTE/IbHBIE MIPOLIECCHI: B YEJIIOCTHO-JNULIEBON obNacTH,
JIeTKUX, Me4YeHH, TOpaxXaloT MOYEINOJIOBYIO CUCTEMY, OMNOPHO-IBHU-
ratejibHbIil anmnapar, BBI3LIBAIOT anreHAUMUMT, MEPUTOHMT, CeMCHC.
OObIYHO 3TO CcMellaHHble HH(EKIUMH, BbI3BIBAEMbIE aCCOLMALIMAMHU
aHaspoboB ¢ aspobaMi.

HAMMyHHTET He HU3YyuyeH.

Ilns MHKPOGHOIOMMYECKOl AMATHOCTHKM MCIIO/Nb3YIOT THOM MM HO-
PaXEHHYIO TKaHb, KPOBb; NPOBOAST GaKTEpHOCKONHIO M Hakrepuo-
JIOTHYECKOe HccleqoBaHHe; IIss oOHapyXeHHsT aHaspoboB NpUMeHS -
10T Ta30XHIKOCTHYIO xpomatorpaduio, MDA u mp. ObssarensHa aH-
TUOMOTUKOrpaMMa.

Jleyenne 4yacTo XMpypruyeckoe B COYETAHMU C aHTUOAKTepUaib-
HbIMU [penapaTaMu: MeTpOHMIA30JIOM, KIHHAAMULKUHOM, Ledano-
CMOPHHOBLIMU AHTMOMOTHKAMU. MOrYyT HPUMEHSITLCSI IEBOMULIETHH,
SPUTPOMHIIMH.

Crneunduueckas npouJakTHKa OTCYTCTBYET.

13.1.5. Bo3bydumens cughunuca

Cudunuc — uHpeKkUHOHHOe BeHepHyecKoe 3ab6oJieBaHUe, Bbl3biBa-
emoe Treponema pallidum, xapakrepusyioleecsi mopaxeHHEM KOXH,
BHYTpeHHHX OpraHoB, KOcTeif, HepBHOM cucTembl. Paziuyaior npu-
oOpeTeHHbI U BPOXIEHHBIM cuduic.

Takconomusa. Bosbynutenp cudunuca — 6GiegHas TpernoHeMa
(Treponema pallidum) — otkpuiT B 1905 r. ®. [llayaunHom u 3. Tod-

297



¢dMaHOM; oOTHOcUTCE K ceMeilcTBY Spirochaetaceae, OoTAeNly
Gracilicutes.

Mopdonoras # THHKTOpPHAILHLIE CcBoicTBa. Hasmsauue «BneqHas»
TPENoHeMa MoJly4ynsia U3-3a HU3KOH CriocobHocTH K oKpacke. Cyie-
CTBYIOT Opyrue natoreHHnle TpenoHemsl: T. pertenue — Bo3byauTesb
¢dpambeaun, T. carateum — Bo3GymuTens NuHTHL, T. bejel — Bo36y-
ouTenp 6emxens. YkazaHHble BO3OYIHUTENH M BbI3bIBAEMBIE UMU 6O-
JIe3HU Yalle BCTPEYaloTCs B PEerOHaX C XapKUM Y BIIAXHBIM K-
matoM. bijienHass TpermoHemMa — TOHKasi GakTepusi CIIMpPaieBUIHOMN
¢dopmsel (cM. puc. 13.1), 1MHoi OT 4 Ko 14 MKM, ¢ paBHOMEPHBIMU
MEJIKUMH 3aBUTKaMH, Hapsdy cO CIIMPAJIEBUIHON MOXET MUMETb Jpy-
rue ¢$opMbl — B BUAE uUMCT, rpaHyt, L-dopM; okpairusaercs rno
PomaHoBckoMy—TI'MM3e B xapakTepHBbIit Cj1a60-pO30BBIH LBET.

Ky.asTuBuposanue. BrenHasi TpenoHemMa — o6JMraTHbIN aHaspob,
C TPYAOM PACTYIIUH Ha CIELMANIbHBIX MHTATeNbHBIX cpegax. KyabTu-
BUpyeMast Ha IMUTATENbHBIX CPefax TPEroHeMa — KYJIbTypalbHas CIiu-
poxeta — OT/IMYAETCA OT NATOr€HHOH MEHbLIeH BUPYJIEHTHOCTHIO,
OHAKO MX AHTHIEHbI CXO[HbI, YTO UCIOJIb3YyeTCs IMPH CEPOIUATHO-
CTHKe cuduInca.

AHTHreMHas cTpyKtypa. BienHas TpermoHeMa xapakTepu3yeTcsi aH-
TUreHHBIMU CBSI3SIMU C OPYTMMM TpEllOHEMaMu, a TakXe Jirnouaa-
MU TKaHeH XKHMBOTHBIX U YeJIOBeKa. YCTAHOBJIEHO HECKOJBbKO aHTUIe-
HOB Yy BO30yAuTeNSl, OOMH M3 KOTOPBIX — JIMTIOMAHBIA aHTUrEH —
UIEHTUYEH JIMMOUAHOMY 3KCTpPaKTy ObIYBEro cepiua.

Pe3suctrentHocth. B okpyxaroleit cpene 6ieqHasi TperoHeMa cia-
6oycroiuupa; nipu 55 °C rubHer B TeueHHe 15 MUH, YYBCTBUTE/bHA
K BBICBIXaHHIO, CBETY, COJIIM PTYTH, BUCMYTY, MBIIUBSKY, MEHUI-
auHy. Ha npeametax gomailHero obuMxola COXpaHsieT 3apasvTe/IbHOCTh
0O MOMEHTa BBICHIXAHHS, XOPOIIO COXpaHsAeTCs B TKAHH TpyIa.

BocnpuuMYMBOCTD KMBOTHBIX. DKCIIEPUMEHTANBHO MAaTOJIOTHYECKHM It
Npoilecc MOXHO BbI3BaTb B SIMYKE M HA KOXE KPOJIMKOB, B KOXe y
4eJI0BEKOODPA3HBbIX 0OE3bsH.

Onuaemuonorua. UctouHuk nHdekuyn — 6GosipHOM 4YesioBeK. 3a-
paxeHue MPOUCXOOUT MPEUMYLIECTBEHHO ITOJIOBEIM MyTEM, pPeAKO —
yepe3 npeaMeThl AOMAIHero obuxoaa (CTakaHbl, 3yOHbIE LUETKH, MNa-
MHPOCH W Ap.), 3arpsi3HEHHbIE OTAENSIEMbIM OT GOJIBHOrO, BO3MOX-
HO 3apaxeHue uepe3 IOLEJYH, MOJIOKO KopMsiueid matepu (Obito-
BOH cu(MIMC), HE WUCKIIOUEHBI CJyYyad 3apaxeHus Mpu TepesnBa-
HUM KPOBU OT HOHOPOB, DOJIBHEIX CH(UIHUCOM.

IlaTorenes u KiuHu4eckas kapruHa. Bosbyautens cuduiuca npo-
HHMKAeT B OPraHU3M Yepe3 KOXY MJM CIU3UCTYIO 000JI0UKY, pacrpo-
CTPaHsIeTC O OpraHaM M TKaHsIM, BbI3bIBass MX nopaxeHue. MHky-
6auroHHbIi nepuoa minTcs B cpeaHeM 3—4 Hen. [Mocne uHKybau-
OHHOTO Mepuofa cUdUIHC NMPOTEKAET LUKIMYECKH B BUAE MEpPBUY-
HOro, BTOPUYHOrO U TPETHYHOrO MEPUOIOB. B MecTe BHeAPEHHUS BO3-
O6yauTens (Ha MOJIOBBIX opraHax, rybe W T.0.) IMOSBISETCA NEPBUY-
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HOE MOopaXeHWe — TBEpHbId LIAHKP — pe3Ko OTrpaHU4YEeHHOE Y-
JIOTHEHHE C SI3BOM HA MoOBepXHOCTH. BTopuuHbI nepuon cuduinca
nutes 3—4 roma, XapakTepu3YeTcsl ChIMblO, HApylIeHUEM obLLIero
COCTOSIHUSI opraHu3Ma. TpeTUYHBIA MEPHON XapaKTepU3yeTcsl Mopa-
XKEHUEM KOXH, CIU3UCTBIX 000JIoueK, BHYTPEHHUX OPraHOB, KOCTEH,
HEPBHO# CHUCTEMbL. MOSBIAIOTCS 00Opa3oBaHMs, CKJIOHHBIE K pacra-
1y, W3BbSA3BJIEHUIO.

WmmynnTer. BpoXxneHHOro UMMYyHUTETa K CUPHIUCY HE CYLUECTBY-
er. Ilpu cudunmnce paspuBaeTcsi HECTEPUIBHBIA MMMYHHTET, MOCIHE
U3JIEYEHUS] UMMYHHUTET HE COXPaHSIETCS, MTO3TOMY BO3MOXHBI [TOBTOD-
HBIE 3a00JIEBAHUS.

MpukpoGuonornyeckas aumarHocrtuka. [ obHapyxeHUs GnexHoi
TPEMNOHEMBI B OTIE/NISIEMOM TBEPIOrO LIAHKPA MPUMEHSIIOT MUKPOCKO-
nuio B TeMHoM foJie. K KoHLly MepBUYHOro U BO BTOPUYHOM MEpHO-
I€ CTaHOBSTCS MONIOXHUTEAbHBIMU CEproIoTHYecKUe peakluu Baccep-
MaHa, ocamouyHble peakuuu KaHa, 1uToxoneBas W Ipyrue npoGel,
BbISIBJISIIOLLME aHTUTeNna K OnenHoil TperoHeMe. IIpu MaccoBbix obcne-
INOBAHUSIX MPUMEHSIIOT OTOOPOUHYIO peakuuIo, I MUKPOPEaKIIUIO Ha
CTEKJIE, C Karieit KPOBH WM ChIBOPOTKHM W CMELMATBHBIM aHTHIE-
HoM. B HccrenoBateibekux 1abopaTopusiX UCMONB3YIOT TaKXKe PEaKLIMIo
UMMOOHUIM3ALIMK TPENOHEM M [Ipyrlie COBPEMEHHBIE METOMIBI.

Jleuenne. Haubonee appekTHBHBIMH aHTUMUKPOOHBIMU CpeICTBAMU
SIBISIOTC. aHTUOWOTUKU NMEHULWUIHHOBOro pana. IIpuMeHsioT Tak-
Xe MpenapaTtbl BUCMYTa, Homa W mp.

Ilpoduaakmaka. Crieuududeckass npoduaakTuka orcyrcrsyetr. He-
crieunduyeckas MpodUIaKTUKA 3aKIHOYAETCS B COOMIONEHUHN MPABUI
TUTWeHbl, @ TaKXE B TMPOBEAEHUM KOMILIEKCA CAHWUTAPHO-TUTHEHU-
YEeCKHUX MEpPOMNpPUSITUIl OOLIECTBEHHOTO XapakTepa: y4eT GOJbHBIX CH-
dunncoM, rocrnutanusauusi BceX OOJNBHBIX 3apa3HbIMU opMaMH,
npuBjie4yeHHe K OOCNENOBAaHUIO BCEX WIECHOB CeMbU 3aboJeBiiero,
CUCTEMATHUYECKOE OOC/eIoBAHUE TPYNI PUCKA, BOCIUTAHUE Hacese-
HUA U T. A.

13.1.6. Bo36ydumens 20HOpeu

FoHopes — HH}EKLIMOHHOe BeHepuyecKoe 3abojieBaHue, BhI3bIBae-
Moe Neisseria gonorrhoeae, xapakTepusyollieecsi FTHOWHBIM BocHajie-
HUEM CIU3UCTBIX 0D0JIOYEK OpPraHOB MOYEITOJOBOM CHUCTEMBI.

Bo3byauresb roHOpen — TOHOKOKK, OTKpbIThIA A. Heiiccepom B
1879 r., otHocuTca Kk cemeiictBy Neisseriaceae, otneny Gracilicutes;
BbI3BIBAET TAKXE OCTPOE THOMHOE BOCMAJNEHWE CIU3UCTOLH ODONOYKH
riasa — OJEHHODPEIO.

Mopdosorns 1 Ky1bTHsnpopaHHe. [ OHOKOKK — IpaMoTpHULaTe b-
HbI# IUIIOKOKK 6060BHAHON ¢opMbl (cM. puc. 13.1), HEMOABUXEH,
CIIOp HE KMMEET, Karcyjbl He obpasyeT. B rHoifHOM otaenseMoM TH-
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MTUYHO PacIONOXKEHUE TOHOKOKKOB BHYTPH JIEHKOLIMTOB (HE3aBEpILEH-
HbIA (paroLnTo3s).

FoHokokk — aspo0, BbIpalMBACTC Ha MUTATENBHBIX Cpenax, co-
IEpXKALMX ChIBOPOTKY, KPOBb WU ACUUTHYECKYIO XHIKocTh. OnTu-
MaJIbHbIE YCJIIOBUS IUISl KYJbTUBUPOBaHUsI — Temmnepatypa 37 °C u
NOBBIILEHHAs] KOHLEHTpPALUS YIIEKHCIOro rasa. 'oHOKOKK obanaer
cnaboil caxapoJUTUYECKON aKTHBHOCTHIO.

AHTHTeHHAA CTPYKTYpa B (aKTOpbl NATOrEeHHOCTH. AHTHUIEHHas
CTPYKTypa u3ydeHa Mayio. PakTopoM MaTOIeHHOCTU SIBJISIETCS TOKCH-
yeckasi CyOCTAHLIMSI KJIETOYHOM CTEHKU — JIMNONONIUCAXapHL.

Pe3ancrentHocTh. TOHOKOKK OTJIMYaeTCs] BHICOKON YYBCTBUTEIHHO-
CTbIO K BBICYLIMBAHUIO, INE3WHODHIMPYIOLUM CpencTBaM, TemIlepa-
type (rpu 56 °C norubaer yepe3 5 MUH); YYBCTBUTEIEH K OEH3WII-
NEHULWIINHY, 3pUTPOMULMHY, TETPALUKIHUHY, HOKCHLUKIWHY,
uedanocnopuHaM, GUCENTONY.

Dnugemnonorus. NoHOKOKK SIBIsiETCS aBCOMIOTHBIM NMApa3suToOM Ye-
JoBeka. HY oqUH BUI XHUBOTHBIX B €CTECTBEHHBIX H 3KCIEPUMEH-
TaJbHBIX YCJIOBUSIX HE BOCIPUMMYMB K TOHOKOKKY. EZWHCTBEHHBIM
UCTOYHUKOM WHpeKUnU siBisgercs 60nbHON yenoBeK. OCHOBHOM MyTh
nepenayyd Bo30yAUTENss — IOJOBOM, Npy OJIEHHOpEE 3apaXKeHHE Mpo-
UCXOOUT Yepe3 MH(UUHPOBAHHBIE POJOBBIE NMYTH Martepu. Boamox-
HO, XOTSl U pelnKo, ObITOBOE 3apaXE€HHE 4Yepe3 HHOHUIHPOBAHHBIE
NpeaMeThl JOMallHero obuxoma — obluue c OOJbHBIM IOCTENb,
6enpe, MOYaNKy, TMOJOTEHLE WU JIp.

IlaTorene3 u KIMHMYecKas KAPTHHA. ['OHOKOKKH, MoMajgasi B opra-
HU3M, NPUKPEIUISIOTCS K B3IMUTEIUI0O MOYEBBIX NYTEH M CIU3UCTBIX
000JI0YEK MMOJOBBIX NMYTEH U MPOHHUKAIOT BHYTPb KiIeTOK. PasMHoXxa-
IOTCSI Ha CJIU3UCTBIX 000JI0yKax, ocBoOOXIAIOT nocie rubeln 3HIOo-
TOKCHH, BBI3bIBAIOT BOCITAJIMTENbHBIA Npoliecc ¢ OOMIbHOI MuUrpa-
uueil aeikotuToB. F'OHOKOKKH (ParolUTUpYIOTCS JTEHKOLIMTAMU, UH-
TEHCUBHO pa3MHOXAIOTCSI B HUX U HE IepeBapuBaloOTCs.

3abosieBaHuE Tociie UHKybalMoHHOro rnepvoaa (2—4 gHs1) npo-
SIBJIIETCS. MCTEYEHUEM THOS U3 MOYEUCITYCKATeJbHOro KaHand, co-
NPOBOXHAEMbIM GOISIMU NMPU MOYEUCITYCKAHUU.

HMmmynuter. [TepeHeceHHoe 3a60JieBAHHE HE OCTABJISIET Mocje cedst
WMMYHUTETA, MPEIOXPaHSIOUIEro OT NOBTOPHOTO 3dpa’KEHUS.

MukpotuoJiornyeckas JuarHoctTika. OCHOBHOMH MeToJ AUarHOCTH-
KU — OaKTEpUOCKOMUS IpenapaToB THOMHOTO OTAESIEMOro, OKpa-
1IeHHbIX Mo 'paMy U MeTWIeHOBBIM cHHUM. [IpU OTCYTCTBUU pe3yIib-
TATOB GAKTEPHUOCKOIUU UCMONb3YIOT OAKTEpHUOJOTHUECKUIA METOL.

Jleyeame — npuUMeHEeHUE AaHTUOUOTUKOB W XuMuollpenaparoB. [1pu
XPOHUYECKOW FOHOpEE BBONAT YOUTYIO TOHOKOKKOBYIO BakLIMHY C
LEJIbI0 UMMYHOTEPANUU.

IIpodmnaxTuka. Cneunduyeckas npoduiaktuka orcyrcrayeT. Oc-
HOBHbIM NPOGUIAKTUYECKUM CPEICTBOM SIBIAETCH Ipe3epBaTUB, MNpe-
NOXpAHAMIIUIA OT 3apaXeHUsi KaK MYXUYMHY, TaK U XCHILUHY.
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Bops6a ¢ roHopeeit 3aKJ04aeTcsi B BBISIBIEHWU W JIEYEHUU JIULL,
SBNSTIOLMXCA MCTOYHHKOM HMHbEKUMH. 3aKOHOM MpeaLyCMaTpUBAaeTCA
HaKa3aHWe 33 YKJIOHEHWE OT JIEYEHUS] U 3aBEAOMOE 3apaxeHWe Ipy-
TUX JIALL.

13.1.7. YcnoeHo-namoz2eHHbIe MUKPOOp2aHU3Mbl —
68036ydumenu 2HoliHO-e0cnanumenbHbix 60ne3Hel

I'paHKLAa MEXIy MaTOTeHHBIMA U HEMATOreHHBIMU MMKpPOOpraHu3Ma-
MU 4eTKo He o6o3HayeHa. [lomMMMoO MHUKpOOpPraHuU3MOB, KOTOpPbIE
MpakKTUYECKU BCErIa NMPU MUHUMAIBHBIX UHOUIMPYIOLIUX J03aX BbI-
3bIBAIOT Y YeNIOBeKa WH(EKUUOHHOE 3200J€BaHHE, U MHUKPOOPraHU3-
MOB, KOTOpbie faxe Npu OoNbIIMX UHGPULUMPYIOUIMX 103aX HE Bbi-
3bIBAIOT OOJIE3HU YETIOBEKAa, CYLUECTBYET MHOXECTBO MUKpPOOpIraHU3-
MOB, 33HUMAIOLLIMX MTPOMEXYTOYHOEe MoJjiokeHue. Mx Hepeako Bbice-
BAIOT NMpU 0OCIEIOBAHUU COBEPLUICHHO 3J0pPOBOr0 4eJNOBEKa, HE
MPENbABNISIONIEr0 HUKAKUX XaJioh, U 3T Xe& MUKPOOPraHU3MbI MOTYT
BbI3bIBATh TSLKEJELee 3a00/eBaHUE YEJIOBEKA HEPEIKO CO CMEPTEJIhb-
HbIM HcXomoM. Takue MUKPOOPraHW3MbI HA3bIBAIOT YCIOBHO-IATOTEH-
HbIMUA, WIM MUKpoOaAMHU-ONMOPTYHUCTaMU (OT aHI. to take op-
portunity — BOCITO/Ib30BaTbCsl GMaronpusATHON BO3MOXHOCThIO). CaM
TEPMUH «YCJIOBHO-NIATOTCHHBIE MUKPOOPraHU3Mbl» HOCUT BeCbMa
yCIOBHBIM Xapaktep. Hanpumep, oOblMHasi KuuieyHass Majoyka, $B-
JISIOUIASICA CITYTHUKOM 4YE€TOBEKa OT POXICHUS 0 CMEPTHU, Korma-
TO CYMTABLLIASICA HEMTATOTEHHBIM MHUKPOOPraHM3MOM, ITONaB B YYXYIO
DKOJIOTHYECKYIO HUMHIY, HA (OHEe CHUXEHUS pEe3UCTEHTHOCTH Opra-
HHU3Ma MOXET BbI3bIBATD T'HOWHBIE OTWMTHI, MTHEBMOHWM, MEPUTOHM-
Thl, abcliecchl MSITKMX TKaHeM K Jaxe cencuc (HEpemIKo co cMep-
TEJIbHBIM HCXOIOM).

MHOrMMU yYEHBIMU JETATUCh MOMNBITKU NMPOBECTH YETKUE TPaHU
MEX/Yy MAaTOT€HHBIMU, YCJIOBHO-MATOI€HHBIMHU, WIU MUKpobaMu-oIn-
NOPTYHUCTAMU, U HEMAaTOT€HHBIMU MHWKPOOPraHW3MaMHU, HO 3TH
rPaHU HACTOJIBKO Pa3MbIThl U HACTOJIBKO BAXHYIO POJIb WUIPAET CO-
CTOSIHME MAaKpOOpraHM3Ma B BO3HUKHOBEHUM WH(GEKLUHUHU, YTO Ha
YPOBHE COBPEMEHHBIX 3HAHUWIL 3TO Bpsi JU BO3MOXHO.

B Hacrosiluee BpeMss B MUpOBOH JUTEpaType MNOSIBUICS TEPMHH
«KJIMHUYECKas] MUKpOBHOJIOrsT», MOJ KOTOPBbIM ITOIpa3yMEBalOT TOT
pasnen MUKpOOUOJIOrMU, KOTOPBI U3y4yaeT MH(EKLUUOHHBIE Mpoliec-
Cbl, BbI3BAHHBIC YCIIOBHO-NATOTEHHBIMH MWKDOOPraHW3MaMu B He-
MH}pEeKLUMOHHBIX cTaHMOHapaxX. Bo36yauTenssMd Takux FHOMHO-BocCa-
JIUTENIbHBIX 3a00/IEBaHUI 4Ye0BEKa MOTYT ObITh NMPEACTABUTENU HOP-
MaJIbHOM MUKpOdIOpbl YEJTOBEYECKOro TeJia U MUKPOOPraHM3MBbI,
obuTalolMe B OKpyXalolleit cpene, obnamaloumue cnaboil matoreH-
HOCTbIO IJISl YENIOBEKA: BCe CTaPUIOKOKKU, MHOTHE CTPEITTOKOKKH,
HEKOTOpblE HEHCCEPHHU, BLIEPUXUU, KIeOCHEIbl, MPOTEH, DHTE-
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pobakTepbl, LUTOGAKTEpPbl, NCEBAOMOHAaAb!, OGakTepoUdbl, 'pUOH U
ap. 3TH cnabonaToreHHble MUKPOOPraHU3Mbl MOTYT BbI3BaThb THOIA-
HO-BOCMATUTEIbHBIE 3a00JIEBAHUSA B TEX CJIy4yasiX, KOTMA UX KOHLEH-
TpalMsl OYEHb BEJMKa, a €CTeCTBEHHAsl COMPOTUBISIEMOCTb MAKpO-
opraHu3Ma pe3ko cHuxeHa. JIlomM co CHUXEHHON pe3lCTEHTHOCThIO
Ha3bIBAIOTCS UMMYHOKOMIIPOMHCCHBIMH X03fieBaMU (OT aHIJl. immune
compromised host). OTo cocrosiHUE MOXET ObIThb BBI3BAHO JUIUTEJb-
HBIM 3a00/ieBaHUEM (XPOHUYECKHE MTHEBMOHHUSI, MUeNoHeDpUT U Ip.),
OOMIMPHBIM XUPYPTUYECKUM BMELLATEBCTBOM, OHKOJIOTUYECKUMU
60J1€3HAMU, BPOXIAEHHHIMU UMMYyHoIedULIMTAMU U T. . Bo MHorux
cy4asiX ONMOPTYHUCTUYECKHE WHOEKLMU MOXHO CYMTATh «SITPOTEH-
HbIMU Oosie3HssMU» (6OJIe3HUM, BHI3BAHHBIE BpavyoM), NOCKOJIBKY He-
npaBWIbHbIE NEHCTBUSA Bpaya MOTYT CIpoBoLHpoBaTh Gone3Hb. He-
000CHOBaHHOE Ha3HaYeHWe FOPMOHAIBHBIX MPENnapaToB, aHTUOUOTU-
KOB MOXET BBbI3bIBATb HUMMYHOIEIPECCUBHOE COCTOSIHUE, HE TOBOPS
O TeX Cjyyasx, Koraa Bpay BBIHYX/EH YrHETaTb WMMYHOTIEHE3 JUTsl
NpefoTBPALIEHUS] OTTOPXEHUS TpaHCIUIaHTaTa (Hanpumep, nepecan-
Ka MOYKU) WU B APYrUX Ciyyasx.

Bosibliioe KOJUYECTBO UMMYHOKOMITPOMUCCHBIX XO351€B HAXOIUT-
Cst B pasfIMMHBIX CTallMOHapaX (XUpYprudeckue OTHENIEHUS, OXOro-
Bble LIEHTPHI, OTHENCHUS peaHUMAllMM W WHTEHCHUBHOH Tepamnuu,
OTHEJeHUS] HETOHOWIEHHBIX AeTedl U T.n.). IloaToMy onmopTyHUCTH-
yeckie UHMEKLUU OOBIYHO HOCAT XapaKTEp TOCHUTAIbHBIX WHMEK-
uuit. OOBIYHO YpOBEHBb 3a060JIEBAEMOCTH TOCHUTAILHBIMU UHbEKLMS-
mu konebnercss ot 5 mo 500 Ha 10 000 rocnutanusnpoBaHHbIX. [lo-
3TOMY OINIMOPTYHUCTUYECKUE WHMEKLIMU MpeIcTaBasioT coboi cepb-
€3Hyl0 NpobjeMy COBpeMEHHOM KIMHUYECKOW MEIUIIMHBI BO BCEM
MUpe.

PacnpocTpaHeHUIO roCUTANbHBIX UHGEKIMHA HEeMaIo cnocoOCTBy-
10T aHTUCAHUTApHBbIE YCOBUS NpeObiBaHUS OOJbHBIX B CTAalMOHA-
pax, MOrpelHOCTH MEIUUUHCKUX PAGOTHUKOB B aCENTHKE W AHTHU-
cenTvke. Yacto MeOULIMHCKWUNA WHCTPYMEHTapWil U annapaTtypa He
MOABEPraloTCs JOCTATOYHOM NE3MH(MEKLMU U CTEpUIU3ALIMU, WHOrIA
YCJIOBHO-TIATOT€HHble GaKTepUHM MOXHO OOHApyXWUTh Jaxe Ha fe-
PEBA30YHOM W ILHOBHOM MaTepHalie, B TOTOBBIX JEKAPCTBEHHBIX
tbopmax.

B HeKOTOpBIX Cyyasix YCJOBHO-ITATOMEHHbIE MUKPOOPTaHU3MBbI KOH-
TaMUHUPYIOT (3acesioT) GOJNBHUYHYIO arnapaTtypy, CAyXallylo s
ofbcnenoBaHust U JiedeHUs] OOJNbHBIX, WIM antTeyHble npubophl, Uc-
noJib3yeMble JUISI MPUTOTOBIEHUS JeKapcTBeHHBIX (opM. Hampumep,
KOHTaMHWHALIUS TCeBIOMOHAZAMU IUCTWLIATOpPA MPUBOAUT K TOMY,
4YTO NUCTWIJIMPOBAHHAs BOAA, KOTOPYIO WCMOJb3YIOT Ml MPUTOTOB-
JIEHUSI MHOTUX JIEKAPCTBEHHBIX CPENCTB i1 GOJNIBHBIX, COINEPXHT
P. aeruginosa 1 BMecTe C JIeKapcTBEHHbIM CPEICTBOM MONAagacT B opra-
HU3M OGoJIbHOTO.
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JMardocTuka OMIMOPTYHUCTUYECKUX WHOEKIUII CBSI3aHA C MHO-
'MMU TPYAHOCTSIMU U3-32 MHOTO00pa3us JOKAJIU3AUWU BOCITAIUTEb-
HbIX MPOLECCOB U, CIeJOBATE/IbHO, CHMIITOMATHKU 3abosepaHuii. Kpo-
Me TOro, OOHAPYXEHWE B IHOE WJIM MOKPOTE CTa(UJIOKOKKA HE fB-
JisleTCA 0Ka3aTeJbCTBOM TOro, YTo CTaPUIOKOKK BhI3BaJl 3TO 3a00-
JieBaHUE, TaK KakK cTapuIOKOKK (Kak M OOJbLIWHCTBO IPYrUX Y-
JIOBHO-TIATOr€HHbIX MUKPOOPTAHU3MOB) SIBJIIETCH [MMpeACTaBUTEIEM
HopMaJibHOM Mukpodiopsl YesoBeyeckoro Teja. s moKasare/ibcTsa
3THOIOTUYECKONH 3HAYMMOCTH BBIIEJEHHBIX MHUKPOOPTraHM3MOB-OIIIOpP-
TYHUCTOB HEOOXOMUMBI KOJUYECTBEHHBIE WCCIEIOBAHUS, NOKA3LIBA-
IOLLME BBICOKYIO KOHUEHTPAUMIO JAHHOTO MUKPOOpPraHu3Ma B McClie-
ayeMoM cybcrtpare. JpyruM noKas3aTenbCTBOM 3THOJOTMYECKOW 3HA-
YMMOCTU BBIIEJEHHON KYJNbTYPBl MOXET CIYXMTh IOJIOXUTEIbHAS
CEPOKOHBEPCHS: HAPACTAHUE TUTPOB AHTUTEN K JaHHOMY MUKPOOpP-
raHU3My Npu HabnogeHUU 3a OonbHBIM B TeyeHUe 2—3 Hen. OmHo-
KpaTHOE HCCICNOBAaHWE TUTPA AHTUTEN HE MOXET CJYXUTh JOKa3a-
TEJIbCTBOM 3THOJIOTUYECKONW 3HAYMMOCTH, TaK KaK JWUATHOCTUYECKUE
TUTPbl HEU3BECTHBI U3-32 UX BapHabeIbHOCTH Y pa3HbIX jarofaeil. OObIu-
HO TUTPbl aHTUTEN K MPEACTABUTENISIM HOPMaJibHONH MHUKpPOGIOpEl
yeJoBEKa OYEHb HU3KHE W HE CIyXKaT LEeIsIM IUarHOCTUKM.

BoJIbIIMHCTBO KIIMHUYECKUX MUKPOOHUOJIOrMYECKHX JlabopaTopuit
¥ JlabopaTopuil CAHUTAPHO-IMUIEMUOJIOTUYECKUX CTAaHUUH MaJjo UcC-
MOJIb3YIOT TEXHUKY aHa3poOHBIX MOCEBOB, MO3TOMY PENKO OOHapy-
XUBAOT B UCCIEIYEMOM MaTepHasie OOJUraTHbIX aHadpOOHBIX BO3-
OyauTesei rHOMHO-BOCNANUTENbHBIX 3a60neBaHuiA. OaHU U3 Haubo-
Jiee paclpoCcTpaHEHHBIX HOPMAJIBHBIX OOMTATEiel KULIEYHUKA 4e-
JoBeka 0akTepuu poaa Bacteroides Hepellko B COYETAHUU C JAPYTH-
MU MUKPOGaMH-OIMIMTOPTYHUCTAMU BbI3bIBAIOT JIOKAJIBHBIE a6GCLECCH
OpIOLIHOM MMOJOCTH, MOJOCTH Majoro Ta3a, 4YeJICTHO-JIUIIEBOH
obnactu u Ap.

YcioBHO-NIaToreHHbIE OAaKTEPUM MOTYT ObITh OOHApYXEHB! HE TOJb-
KO B IMaTOJIOTMYECKOM MaTepuajie, B3ITOM OT OOJBbHOTo, HO U B CMbI-
BaX C NPEIMETOB OKPYXAIOLIEH CPeAbl: XaJIaTOB, PYK MepcoHasia 6oiib-
HUUpl MM anTeKu, WHCTPYMEHTOB, MOCYAbl, JiabopaTopHoi anmna-
paTypbl, MEPEBS30YHOTO U LLIOBHOTO MAaTEpHUAsa, FOTOBBIX JIEKAPCTBEH-
HBbIX ¢opM. CMBIBbI POU3BOIAT CTEPUIBHBIM TAMITIOHOM, CMOYEHHBIM
CTepHJIbHBIM U30TOHUYECKMM pACTBOPOM XJIOPWAA HATpus, € MOC-
JIENYIOIMM ITOCEBOM Ha cpellbl HAKOIUTeHU S, TudepeHIMaibHO-I1-
ArHOCTUYECKME U DNEKTUBHBIE cpellbl. BbileICeHHBIE YUCTBIE KYJIBTY-
pbl uaeHTUOUUHPYIOT o Buma. Ilo TpeGoBaHMIO Jieyawux Bpauyeii-
3MUAEMUOIIOTOB J1IAGOPATOPUS MPOBOIUT MOMOJHUTEbHBIE UCCIEHO-
BaHUf IO OMNPEAEJICHUI0O YYBCTBUTEJBHOCTU BbiIEJIEHHbIX OakKTepuil
K aHTubuotHkam (aHTUOUOTHKOrpaMma) wid ¢araMm, GaKTepHUOLIU-
HaM W JpYrdM MapKepam [UISl pacliMdpoBKH 3MUIEMUONIOTHYECKOM
CUTYaUWH B CTalLIMOHape.
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13.1.7.1. Kokku

B 3Ty rpynmy BXosAT MAaTOreHHBIE U YCITOBHO-IATOrEHHBIE IJIST Ye-
JloBeKa Kpyriable ¢opMbl Gaktepuil. Cpenu HUX €CThb CTpOrve aHas-
pobbl (NMEenTOKOKKH, MENTOCTPEeNTOKOKKU, BEHJIOHEeMIbl), (hakyibTa-
THBHBIE aHa3poOLl U adpoObl (CTAPUIOKOKKH, CTPENTOKOKKH, Heilc-
cepuu). Bce oHU MOTYT BEI3BIBAThH Y YeJIoBeKa FHOWHO-BOCIAIUTEb-
Hbie 3aboJIeBaHUs, pasNUYAoIMecs MO JIOKANHU3ALUU U TIKECTH.

Cradmnorokku. Otnen Firmicutes, cemeiictBo Micrococcaceae, pox
Staphylococcus. B poxn Staphylococcus no kinaccudukauuu Baiipm—
IMapkep Bxomar 3 Buma: S. aureus, S. epidermidis u S. saprophyticus.
INpemoxeHHble HeNaBHO ApYyrue KiacCU(UKALUMM BKIIOYAIOT GOJIb-
Hiee KOJMYECTBO BHAOB CTaPUNOKOKKOB, HO OHW HCIIOJNb3YIOTCH IMOKa
TOJIbKO B HAYYHBIX UCCICIAOBAHUSAX.

Bce BuIgbl cTauIOKOKKOB MpelCcTaBisIioOT coGoil OKpYIble KiIeT-
Ku auamerpoM 0,5—1 MkM. B Maske pacriofaraiorcsi 06bIYHO HECHM-
METPUYHBIMU Tpo3ObAMU («rpo3IbsT BUHOTPAAa»), HO BCTpeyaloTcs
OIUHOYHbBIE KJIETKM, Mapbl KIeToK. I'paMmonoxurenbHsl. Criop He 00-
pasyloT, XIYTUKOB He UMEIOT. Y HEeKOTOpBIX IITAMMOB MOXHO OOHa-
PYXUTh Karicyly. Moryr obpasosbiBaTh L-opMel. KiteToyHast ctenka
cOnepXUT OONbILIOe KOMUYECTBO MENTUIOMIMKAHA, CBS3aHHBIX C HUM
TeiX0eBBIX KUCJIOT, MPOTeUH A.

CradunokoKKu Xopolllo pactyT Ha mnpocthix cpenax (pH 7,0—7,5);
tdakynrTaTMBHBIe aHadpoObl. Ha mIoTHBIX cpemax obpasyloT riankue
KpYIJIble BBIMYKJIbIE KOJOHWUW C pa3TUYHBIM MUTMeHTOM. [TurMeHT He
MMeeT TaKCOHOMMYECKOro 3HayeHUs. Moryt pactu Ha arape ¢ BHI-
cokuM coaepxaHueM (8—10 %) NaCl. IIpooyuupyior caxapoiuT-
yecKue U npoteonuTuyeckue depMeHThl. CTapunoKoKKU BbipabaThi-
BAalOT reMOJU3WHbI, GUOpHHOIN3UH, (ocdartady, P-lakTamasy, G6ak-
TEPUOLIMHUHBI, SHTEPOTOKCHHBI, Koarynasy, JHK-a3y, neiikouuau-
Hbl, JELIMTOBUTEIIA3Y W Op.

CradpUIOKOKKH OYEHb MJIACTUYHBI: OBICTPO BhIpadaTLIBAIOT YCTOM-
YUBOCTb K aHTUGAKTepUaabHbIM mpernapaTtaM. CylleCTBEHHYIO pojb B
3TOM WUIpaloT TUIa3MMIBI, Nepelaiolivecss ¢ MOMOILBIO TPaHCAYLIU-
pyolux ¢aros oT oqHON KIETKM K Ipyroi. R-maasMumbl netepMu-
HUPYIOT YCTOHYMBOCTbL K OINHOMY WU HECKOJIBKUM aHTHOUOTHKAM,
B TOM YMC/NE€ M 33 CYET IKCTPALE/UTIONAPHON MPOAYKLMHU p-JIaKTa-
Ma3zsl — (epMeHTa, paspyllaoliero NMeHULUW/UIMH, paspbIBAOLLEro
ero p-JIaKTaMHOE KOJIBLIO.

AHTHreHHas CTPYKTypa cTapUIOKOKKOB CIOXHAs W BapuabGeabHast.
H3BecTHo okosno 30 aHTUreHOB, IpencTaBAAIOIINX coboil Genku,
MoJIMcaxapuabl, TeixoeBbie KUCIOTHI. [IpoTeMH A obnagaeT cBOMCTBOM
NpoyHo cBs3bIBaThea ¢ Fc-¢pparmentom mo6oit Monekynsl IgG. Ipu
sToM Fab-¢parMeHT MoJiekynbl UMMYHOLIOOYIHHA OCTaeTcss cBODOI-
HbIM U MOXET COeIUHATBCS €O cnelnduueckKiM aHTUreHoM. B cBA3u
C 3TUM CBOWMCTBOM IIpOTeWMH A Hallen NMpUMEHeHWe B JUArHOCTH-
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yeckKUx MeTogax (KoarmiloTHHALUA). BolbIIMHCTBO BHEKIETOUHBIX Be-
LECTB, MPOAYLHUPYEMbIX CTAPUIOKOKKAMU, TAKXKe 00JamaeT aHTUIEH-
HOM AKTUBHOCTBIO.

YyBcTBUTENBHOCTE K OakTepuogaram (daroTurr) sIBIsSETCS cTa-
OWJIbHOM reHeTHYeCKoN XapakTepUCTUKOM, 6a3upylolLeics Ha MoBep-
XHOCTHBIX peuenrtopax. MHorve wraMMbl cTa(pHIOKOKKOB SIBISIIOTCS
Ju3oreHHeIMU. U3 o-TOKCHHA (IK3OTOKCHH) MOXHO IPUTCOTOBHUTH
aHATOKCHH.

IMpu MukpoGHONOrMYecKoit TMATHOCTMKE OTHECEHME KYJIBTYPhl K
pony CTapWIOKOKKOB OCHOBBIBAETCSI HAa TUIIMYHONM Mopdoioruu u
OKpacKe KJIETOK, UX B3aMMHOM PACIONOXEHHH M aHa3poOHoil dep-
MEHTAUMU [IoKo3bl. JUIst BUAOBOM MIeHTUDHKALUM HCIONB3YIOT B
OCHOBHOM 3—4 TecTa: NMpPOIYKLHUIO TUIa3MOKOAryiasbl, JIEIHTOBUTE-
J1a3bl, aHadpoOHYI0 (hepMEHTALMIO MAHHUTA U [IIOKO3bl. B cOMHUTEND-
HBIX ciiy4assx npoBoAsT TecTel Ha Hanuuue JHK-a3bl, o-TokcHHa.

Bo3bynuteneM cTadUIOKOKKOBBIX MH(eKLUI 4Yame OnBaeT
S. aureus, HeckoJbKo pexe — S. epidermidis, oyeHs» perko —
S. saprophyticus. CraduIOKOKKH SIBISIOTCA NpeACTABUTENAMU HOP-
MaJIbHOIT MUKpPO(IIOpBI YeTOBe4YEeCKOro Tea, Mo3ToMy MHUKPOOUOIO-
ruyeckasl [MarHocTvka crauioKoKKOBbIX MH(MEKLUUHA HE MOXET or-
PaHUYUTBCS BbIIEICHUEM W WACHTU(UKALMENH Bo3OymuTeneit; Heob-
XOJUMBI KOJIMYECTBEHHBIE METOIbI UCCICNOBAHUS, T. €. OMNpeaesieHHe
4YycIa MUKPOOPraHU3MOB B Mpobe.

Jleyenue cTaUIOKOKKOBBIX UH(MEKLHI 0OBIYHO MPOBOIAT aHTH-
6uoTrKaMu U cyrbaHuIaMUIHBIMUA NpernapataMy. B rocienyue rompl
OT GOJIBHBIX YaCTO BBIJENSAIOT CTAPUIOKOKKHU, pe3UCTEHTHBIE K G0Jib-
HIVHCTBY XUMHUOTEpare BTUYECKUX Npernaparos. B Takux ciayvasx mis
JIEYEHUS HCIOJIb3YIOT AHTUTOKCHYECKYIO MPOTHBOCTA(UIOKOKKOBYIO
ITa3My WIH UMMYHOLJIOOYJIUH, TOJY4eHHbIe U3 KPOBH IOHOPOB, UM-
MYHW3UpPOBAHHBIX CTA(UIOKOKKOBBIM dHATOKCHHOM. sl akTuBHOM
UMMYHU3aUUK (TUTAHOBBIX XUPYPrHYeCcKUX OOJBHBLIX, GepeMeHHbBIX
XEHIUMH) MOXeT ObITh UCITOb30BaH ANCOPOHPOBAHHBIN CTAUIOKOK-
KOBBbI1 @HATOKCUH.

Crpenrokokkn. Otaen Firmicutes, cemeiictBo Streptococcaceae, pon
Streptococcus. B pox Streptococcus BxousitT Gosiee 20 BUAOB, cpenu
KOTOPBIX €CTh TMPEICTABUTEIM HOPMAJIbHONW MUKpO@IOpbl YeIOBEUYEC-
KOro Tejaa W BO3OYIUTEM TSXKeNbIX HH(GEKUHOHHBIX SIMUISMUYECKUX
3a0o/leBaHUI YeoBeKa.

CrpenTokoKku — Menkue (MeHble 1 MKM) LIApOBUIHBIE KJET-
K4, pacrioararoliuecs UeroykaMu WIM IMONapHo, PaMIIoIOXHTE b-
HBI, CIOp HE o0OpasyloT, HemoABUXHbI. BoJbUIMHCTBO LUITAMMOB
CTPENMTOKOKKOB 00pa3yloT Karicyly, COCTOAILYIO H3 CHalypoHOBOIA
kucioTel. Knetounas crenka copepxut 6enku (M-, T- u R-anrture-
Hbl), yrieBoasl (rpynnocneuugpuyeckie) U nentTuaoriukansl. Jlerko
nepexoasit B L-¢opMbl.

PactyT Ha cpenax, oboraleHHbIX YrJieBogaMH, KPOBbIO, ChIBOPOT-
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KoM, acuuTudeckoi xuakocteio. Ha rioTHbeIx cpegax obbiuHo dop-
MUDYIOT MeJIKMe cepble KoJoHWMM. Ha Xuakux cpengax Iuis cTpenTo-
KOKKOB XapaKTepeH MpUIOHHBIA pocT. CTpPenTOKOKKU — ¢aKyiabTa-
TUBHbIe aHa’poObl. Ha KpoBsSIHOM arape BbI3BIBAIOT o-reMosiu3 (3e-
JeHswuii) U B-remonu3s (rnonaHeiit). IlorubaioT nMpu nacrepusaLuu
npu 56 °C B Teyenue 30 muH.

I'eHeTUYeck1it 0OMeH BO3MOXEH 3a cyeT TpaHchOpMalMKU M TpaHC-
IOYKLMH, HO HE KOHBIOTALIMU. YCTOHYUBOCTb K aHTUOMOTHKAM Bhbipa-
GaTbIiBaeTCS MeEJJIEHHO.

Ha ocHoBe nonucaxapuaHoro aHTureHa — «cy6eranuusi C» (rmo
JIaHcunba) — CTPENTOKOKKM aefstcss Ha ceporpymnsl (A, B, C...
S). CTpenToKoKKU Tpynmnbl A Ha MOBEPXHOCTH KJIETKH HMEIOT Geji-
KOBBbIil aHTUT€H M, KOTOpbIif TECHO CBSI3aH C BUPYJIEHTHOCTHIO (Fipe-
MSATCTBYET (baroliuTosy). 3ToT OelloK ornpenesisieT TUMOBYIO CriellugHy-
HOCTb CTPENTOKOKKOB.

Crpentokokku rpynmnbl A BblpabaTsiBaroT Gojee 20 BHekjeToy-
HBIX BellecTB, 00JafalolUX aHTUIEHHONU akTUBHOCTHIO. Haubosnsliee
3HayeHWe B flaToreHe3e CTPENTOKOKKOBBIX MH(MeEKIIMit MMeIoT:

A crpenTokyuHa3a (¢pUOPUHONU3UH) — MPOTEOIUTUYECKUI depMEHT,
pacuieruisiiolit GUObpUH U apyrue OeNKu;

A JTHK-aza — ¢epmenr, nenonuMepusyoumii JIHK. Cvecs JTHK-a3bt
U GUOpUHOJM3UHA clTocoOHA pa3XuXaTb 3KCCYAAThbl, TU3UPOBAThH
BEHO3HbIE TPOMOBI, TO3TOMY MOXET ObITb MCIOJIb30BaHA IS yia-
JIEHUSI THOS U HEKPOTU3UPOBAHHBIX TKaHEH W3 paHbl;

A ruanypoHugaza — (pepMEHT arpeccuy, paspylUalolUid THaTypo-
HOBYIO KHUCJIOTY, BXOHASIILYIO B COCTaB COEJUHUTEJIbHOH TKaHH
(«axkTOp TPOHUIIAEMOCTHU»);

A 3pUTPOTEHUH — TOKCHUH, MPOAYUUPYEMBIA B-reMOTUTUYECKUMU
CTPEITOKOKKAMU IPYIbl A, CIIOCOOHBIMYU BbI3bIBaTh CKapJaTHHY.
Bolgensercss ToJNbKO JU30T€HHBIMU KYJIbTYpPaMH.

CraHgapTU30BaHHbI pa3BeeHHbI 3PUTPOreHUH MCTIOJb3YIOT NpU
MOCTaHOBKE BHYTpUKOXHOHN TMpobe!l (nMpoba [uka) st BbISABIEHUS
YYBCTBUTEJBHOCTU K 3TOMY TOKCUHY (BOCIpUMMYMBOCTb K CKapJia-
THHE).

ITHeBMoKOKKU — Streptococcus pneumoniae — rpaMrionoXu-
TeNbHbIE TUTUVIOKOKKH, OOBIYHO JIAHLETOBUIHLIE WIM pacroJjaralolu-
ecsi B BUae lleNoyek, MMEIOLIME IMOJIMCAXapUaHYI0 Kamcyny, KoTo-
pasi TIO3BOJISIET JIETKO <«TMITUPOBaTh» UX CHELIM(UIECKUMU AHTUCHI-
BopoTKaMu. ITHEBMOKOKKY HEMOJIBUXHBI, CIIOp He oOpa3yloT; ¢aKyJib-
TaTUBHble aHa3poObl. [IpU KYJIbTHBHPOBAHWM HA HMCKYCCTBEHHBIX MH-
TaTeJIbHbIX cpejax TepsioT Karcyily, nepexoaar u3 S- B R-dopmy.
Xopolllo pacTyT Ha KpoBSIHBIX U CHIBOPOTOMHBIX cpenax. BeicokoBu-
py/leHTHb! i Genbix Mblluei (cerncuc). Ilo KancyJlpHOMY aHTUIEHY
MTHEBMOKOKKU Jejsitcsl Ha 85 cepoBapos.

UMMyHUTET K MHEBMOKOKKOBOI WH(EKLMH SIBISeTCs TUIOCHe-

306



unucdnyeckuM. [THEBMOKOKKH YYBCTBHUTENbHBI KO MHOTMM aHTHOakTe-
PUANILHBIM TpernapaTaM, BKIIOYas MEHUIULTHHBL.

Heiiccepun. Otnen Gracilicutes, ceMeiictBo Niesseriaceae, pon
Niesseria. Haubosiee maToreHHble [Uisi uejioBeKa BHMIbI HeilccepHi
(N. gonorrhoeae 1 N. meningitidis) ormucaHsl B riaBax, NMOCBSILLEH-
HbIX MHpEKUUAM, MepelaloliMMcs KOHTAaKTHBIM (roHopesi) MU pec-
MUPATOPHHIM (MEHUHTOKOKKOBBI# MEHMHIHMT) NYyTAMM.

13.1.8. Bo36ydumernb mpaxombi

Tpaxoma (or rpeu. trachys — HepOBHBIH, LIEPOXOBATHI) — XPOHM-
yeckoe HH(peKLMOHHoe 3aboneBaHMe a3, Bbi3biBaeMoe Chlamydia
trachomatis, xapakrepusyiollleecsi MOpaXeHHEM POroBHIbI U KOHbB-
IOHKTUBBI ¢ obpasoBaHMeM ¢oOJIHUKYTOB (TPAXOMATO3HBIX 3epeH),
U3BSI3BIIEHHE KOTOPBIX MPHUBOAHUT K pybiieBaHMIO.

Bosbynurenp tpaxomsl.— C. trachomatis, otkpsithiii B 1907 r.
C.ITpoBauekoM u JI.XansbeplITeATEPOM, OTHOCHUTCH K CEMENCTBY
Chlamydiaceae, otneny Gracilicutes.

Mopdoiorus v KyibTHBHpOBaHHe. Bo30yauTenb TpaxoMbel — rpaM-
oTpUUaTeNbHas MenKasa G6akrepus (cM. puc. 13.1); BHYTpHUKIETOYHBIH
obOnuratHbeIit mapasurt. PazaMHoXasichb B KJIETKaX SMHUTENUS] POrOBULIBI
rnasa, obpasyer BKIOYeHHss — Tenbua IlpoBalieka, oKpalMBaloL{U-
eca Mo PomaHoBckoMy—I'MM3e B (PUOJNIETOBO-CHMHMII LiBET € Kpac-
HbIMH 3€PHBILLIKAMHU.

KynsTHBHpYeTcst B KypHHBIX SMOpHOHAX, KYJIbTypaxX KJIETOK KOHbB-
IOHKTHMBbI IJ1a3a.

AHTHTeHHBIe cBOHicTBa. Bo30Oyaurenb TpaxoMbl MMeeT poxocrneLu-
(uyeckuit, BUIO- U BapHaHTocNeUMHUIECKHIT aHTUIeHbI (cepoBapbl),
obozHauaemble kak C. trachomatis A, B, Ba, C.

Bo36ynuTesib OTHOCHTEIbHO HECTOeK, MHAKTUBHUpYETCsl MpU Neil-
CTBUM (PU3HUYECKUX U XUMHUYECKUX (aKTOPOB.

Dmuaemuonorus. TpaxoMa u3BecTHA JaBHoO; 3aboseBaHue pacnpocT-
paHeHO MOBCEMECTHO, UMEIOTCSI SHIEMHUYECKME OYaru; B Hacrosllee
BpeMs 3a00/ieBaHHe HOCUT cliopaguyeckuii xapakrep. bonelor Tosnbko
monu. McTouHHMK WHGekuuu — OoNbHbIe M HOCHUTETH. 3apaxeHHue
MIPOMCXOIUT KOHTAKTHO-ObITOBBIM (TIPAMBIM HJIM KOCBEHHBIM) IIy-
TeM — uyepe3 PYKM, MpeaMeThl obuxona (MoJOTeHIa, ofeXxly M Ip.).

IIaTorenes M Kaunmueckas kapTHHa. 3aboJieBaHMeE CBA3aHO C MO-
BpeXAAIOIUKUM [eicTBUEM XJIaMUIMHA Ha 3MUTEIHANbHbIE KIETKH
KOHBIOHKTHBBI M POTOBHUBI ¢ MOCTENYIOUIMM paclpocTpaHeHHeM
npollecca Ha Jexaume Gonee rmyboKo TKaHM.

HukybauMoHHbIl nepuox cocraBasier 7—14 nxeii. [Mopaxaiores
oOpiyHO 06a rnasa. B Hayane 3abosieBaHUsT MOTYT TOSIBIATHCS OLLY-
ILIEHHe UHOPOJHOro Teja M 4yBCTBO XXeHusl B Miasax. Bo3aMoxHO H
ocTpoe Hayajo: cBeToOOsI3Hb, CIM3UCTO-THOIHOE OTAeNsieMoe. Pas-
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BMBAIOTCS KOHBIOHKTHUBUT U KepaTOKOHBIOHKTUBUT, CONPOBOXAAIO-
1{1ecs U3BA3BJIEHUEM U PYOLEBAaHUEM, YTO MOXET NpPUBECTH K 06-
pa3oBaHUIO OeibMa U cCJeroTe.

Mukpobuoaornyeckas IMarHocTaka. BosOyautens oGHapyxuBaeTcs
B IIMTOIUIa3Me KJIETOK SIUTeNUS KOHBIOHKTUBHI B (JOpMe BKITIOYe-
Huil — Tteney Xanebepiurentepa—IIpopaiieka. Bolnensiotr BosbyauTenu
U3 COCKOOOB KOHBIOHKTHBBI IMyTeM 3apaXXeHus KypuMHOro 3MOGpHOHA.
Hcnonbsyior PU® mnsg obHapyxeHUss BO3OYIUTENS B COCKOOAX KOHB-
IOHKTUBBl WJIM AHTUTE] B ChIBOpOTKE GOJILHOTrO.

Jleyenne n npodmaaktnka. Hanbonee 3¢eKTUBHBI TeTpaLMKIIM-
Hbl B BUAE Masel, pudaMnuuuH U cyabdanmwiamunsl. Criennguuec-
Kas npodunaktuka orcyrctByer. Hecneumduueckas npodunaktika
3aKJII0YaeTCA B NPOBEJEHUU TIPOCBETUTENbHOM paboThl, KOHTPOJIE 3a
cobMogeHUeM rMrueHu4Yeckux TpeboBaHUil B ceMeifHbIX oyarax.

13.1.9. Bo36ydumenu ypo2eHumanbHo20 xJs1aMuouosa
U eeHepuyeckol numegozpaHynemMsi

13.1.9.1. YpoeceHumanbHbIll xnamuduo3s

YporeHUTaNbHBII XJTaMMAUO3 — IIMPOKO pacrpocTpaHeHHoe 3a0o-
JIeBaHWE MOYEINOJIOBOrO TPaKTa, BbI3bIBAEMOE OMNpee/leHHBIMUA Cepo-
BapaMi.

Takconomusa. bakrepuu, otHocsiuecs K otaeny Gracilicutes, poay
Chlamydia.

KyabTypanshbie 1 OmoXMMHYECKME CBOMCTBAa BO30yquTeneit ypore-
HHUTAIBHOTO XJIAMUAMO3a T€ Xe, YTo U BO30OyauTeNeid Apyrux xia-
MUIHO30B (TpaxoMa, OpHUTO3 W Jp.).

AHTHreHHbIe cBOMcTBa. Bo30ymuTesln YpOreHUTaIbHOrO XJIaMMAU-
03a 10 aHTMreHHbIM CBOMCTBaM MpHHamexar ceposapaM C. tracho-
matis, o6o3HayaeMbIM oT D jgo K BKIIIOYHTENBHO.

Anuaemuoorui. AHTpornoHo3Hast uHgekums. UctouHuk — Gob-
HblE JIIOOM, TIaBHBIM O6Gpa3oM XeHLIUHBI, C MAJIOCUMIITOMHBIM TE-
yeHueM Gone3Hu. MexaHM3M 3apaxeHUs1 — KoHTakTHbIi. [lepemaya
MHGEKLUUHU TPOUCXOAUT IMOJIOBLIM NMYTEM, HO BO3MOXEH MU KOHTAKT-
HO-ObITOBOM MyTh (MpH KyNaHUM B GacceifHe XJIaMHAUU TPOHHUKAIOT
B KOHBIOHKTHBY). XJ1aMUIUU MOTYT UHGUUUPOBATh [IOX BO BpeMs
OepeMeHHOCTH OOJILHON MaTepu.

IMatorenes. XjaMuauu NpPOHUKAIOT Yepe3 CIU3UCTble OBONOYKU
YPOTreHUTATBHOTO TPAKTa, & TAKXKE yepe3 KOHBIOHKTUBY. Bo3bymute-
JIX BBI3BIBAIOT BOCMAJIEHUE YPETPHI, LUEHKWU MATKU, MPUAATKOB, Mpen-
CTaTeJIbHOW Xejie3bl, KOHbIOHKTHUBHL.

Knnnnyeckas kapruna. J[nurensHocTe MHKYGAlMOHHOrO MNepuona
7—14 npueii. IlosBAAIOTCA BblgeNeHUSA, 3YH, TMMEPEMUS CIU3UCTBIX
obosioyek. 3aboneBaHUe YaCTO MEPEXOJUT B XPOHUYECKYIO OpMY.
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HMMyHNTET noOCcie BBISIOPOBIEHUs He dopMupyeTcs.

MuxkpoGuonornyeckas AMarHocTuka. MeTonbpl MccenoBaHus: KyJlb-
TypaJbHbIi (Ha KynbType KIeToK), ceponoruyeckuit (MPA, PIITA,
PCK ¢ napubiMu chiBopoTKamu). Haubonee vacro npumeHsior PUD
U UDA mnsa oOHapyXeHHs] XAaMHIUKHOIO aHTMIeHa B OTHEJIAEMOM
U3 CIU3MCTBIX 00ONOYEK.

ITpy KOHBIOHKTHBHUTE MPUMEHSIOT MUKPOCKOMUIO cocko6a KOHb-
IOHKTUBBI JUISl BBISIBIEHWS BHYTPHUKJIETOYHBIX BKIIIOYEHHUH — Tenel|
IpoBanexa—Xanbbepiurenrepa.

Jleyenre. AHTMOHMOTHKH LIMPOKOrO CIEKTpA HEHCTBMS.

TIpodmnakTaka HecreluduiecKas.

13.1.9.2. BeHepu4deckas numgbozpaHynema

Benepuyeckass nuMdorpanyisema (BJIT) — 3aboseBaHHe INMOJIOBBIX
OpPraHOB M pEruoHapHbIX JUMGpAaTHYECKUX Y3JOB, BHI3BIBAEMOE
C. trachomatis cepoBapoB L1 u L2, t.e. Bo36ynurenpy BJIT ominuaer-
cA OT JPYrMX XJIAMMIMH TOJNBKO MO AHTUIEHHBIM CBOMCTBaM.

Omipemuonorna. Mcrounuk uHbpekuun — OonbHON yenoBek. 3a-
paXeHHe IPOUCXOAUT MPEUMYIECTBEHHO IIOJIOBBIM IIYTEM, pexXe
yepe3 npeaMeTsbl obuxoma. BerpeuaeTcs B cTpaHax C XapKuM M BIIAX-
HbIM KJIMMAaTOM, OTJIMYAETCH BBICOKOH KOHTarMO3HOCTBIO.

IMaToreHe3 M KIHHHYECKAsA KapTHHA. BXoaHble BopoTa — CIM3HC-
Tasi 060JI0YKa MoJioBbix opraHoB. MHKybalMoHHbIN nepuon — no 30
nHeit. Ha momoBbIx opraHax MOSBASIOTCSA MamyJbl, SI3BOYKU. YBENH-
YUBAIOTCH PErMOHAapHbIe JTUMMbATHYECKHUE YIIIbL.

HWmmynnTer nociie 3abosneBaHus croiikuit. Muxkpobuonornyeckas
JAHAarHoCTHUKA: MCMOJB3YIOT OAKTEPHOJIOIrMYECKUH U CEepOIOTUYECKH i
METOJbI.

Jleyenne — aHTUOMOTHKH.

IIpopunakTaka HecreuuduyecKas.

13.2. Bo36yaurenu BUPYCHbIX UHMEKLUA HapPYXKHbIX
NoKpoBOB

13.2.1. Bupyc 6eweHcmea

BeleHcTBO (CMHOHMMBI: rabies, lyssa, hydrophobia — Bomo6GosiaHb) —
0cobo omnacHasi MHdeKIIMOHHas GoJIe3Hb YeJloBeKa M TEIUIOKPOBHBIX
XUBOTHBIX, MepeNalouiasica NMpH KOHTAKTe ¢ WH(PUIIMPOBAHHBIM XH-
BOTHBIM (YKYC, OCIIIOHEHHE MUKPOINOBPEXICHHI), XapaKTepu3yoLLa-
sicsi mopaxeHueM LUHC u cMepTenbHBIM HUCXONOM.

BupycHast sTHoMOrHMs OelreHcrBa JgokasaHa B 1903 r. I1. Pem-
JIEHXeE.
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Takconomus. Bos3bOyautens GeutreHctBa — PHK-comepxauiuit su-
pyc, oTHocutcss K cemeictBy Rhabdoviridae (ot rpeu. rhabdos —
npyt), poay Lyssavirus.

Mopdonorna u xuMHYECKHi cocTaB. BHpHOHBI nyneBumHON ¢op-
Mbl (cM. puc. 2.10), pasmepom 170x70 HM, COCTOSIT U3 CEPALIEBUHBL,
OKPYXXEHHOW JIUIONMPOTEHIHOH 060I0OYKON C LUMNUKAMM [JIMKOMpPO-
teuaHoit npuponsl. PHK — omHouuTyarasi, MUHYC-HUTEBAS.

KyabrierupoBanmne. Bupyc OellleHCTBa KyJAbTHBHPYIOT B MO3LOBOM
TKaHU GesbIX MbILLEH, CUPUICKUX XOMSIYKOB, KPOJUKOB, KpBIC, MOp-
CKHX CBMHOK, OBell ¥ Ap. Y 3apaXeHHbIX XUBOTHEIX pa3BUBAIOTCA
napajMyM KOHEYHOCTeit, 3areM oHM morubaior. Bupyc GelieHcTpa
MOXeT ObITh aAanTUpPOBaH K MEPBMYHBIM WU IMEPEBUBAEMBIM KYNBTY-
paM KJIEeTOK M KypMHBIM 3MOpuHOHaM. B uuTOIUIasMe MopaxXeHHBIX
BUPYCOM KJIETOK TOJIOBHOTO MO3ra XHBOTHBIX WJIM KYJABTYD TKaHHU
obpasylorcst crieLiu¢pryecKHe BKITIOYEHHS, BriepBble onucaHHble B. Ba-
6emwrem (1892) u A. Herpu (1903) 4 moaToMy HasBaHHbIE TEJNbLAMU
babewa—Herpu. BkimioueHusi cepruyeckoit mim oBaIbHON (HOPMBI,
BenuuuHoit ot 0,5 mo 20 MKM, Xopolllo OKpalIMBAIOTCS KHCIBIMU
KPacHTENSAMH, COIEPXKAT BUPYCHBIA AHTUICH, UMEIOT JUAarHOCTUYEC-
Koe 3HayeHHe.

AnTtHrennas cTpyxTypa. B cocraBe Bupyca GellleHCTBA 0OHapyXeHB
cepILIEBUHHbIE M MMOBEPXHOCTHBIE AHTUIeHBI. IIMKONPOTEUIHBINH aH-
tureH (6enok WMNMHUKOB) oOnafgaeT BbIPAKEHHBIMU WMMYHOTEHHBI-
MH cpoiictBami. CyleCTBYIOT B2 BUpyca O€LIEHCTBa, MIEHTHYHBIX
MO @HTUIEHHBIM CBOHCTBAM: HUKMI, LUPKYJIUPYIOLIHI Cpeay XHUBOT-
HBIX, MAaTOTEHHBIH JUIS YeNoBeKa, Ha3BAHHBIA YJIUYHBIM BHPYCOM,
U dukcupoBaHHbiii Bupyc (virus fixe), momyyeHHsiit JI. ITacrepom B
NaGopaTOPHBIX YCJIOBUSIX MyTeM IIMTENbHBIX MMAaccaxei yIMYHOro
BHpYCa Yyepes MO3l KpOJIMKOB. B CBA3M ¢ yTparoif MOCNeIHUM BHUpY-
JneHTHocTH s yenoBeka JI. ITactep ucnonb3oBaj 3TOT BUPYC B Ka-
yecTBe aHTHUPabMyecKoil BaKLMHBI.

PesucrentnHocts. Bupyc GelieHcTBa MajloycTOMYUB B OKpYXarolen
cpene: ObICTpo MorubGaer moj AeicTBUEM COJNHEYHbIX U YD-nyded,
ae3svHGULMpyIolMX cpeldcTB (deHon, xiopaMuH, ¢dopManuH), 4YyB-
CTBHMTEJIEH K XHUPOPACTBOPHUTEJIAIM M LLUEJIOYHBIM pacTBopaM. Juturens-
HO coxpaHsieTca mpu Hu3Kod temmeparype (—20 °C).

Omuaemuonorma. belileHCTBO M3BECTHO C JAPeBHUX BpeMeH. DTO TH-
MUYHas 300HOo3Has MHGEKLUHsS, KOTopas LIMPOKO pacrnpocTpaHeHa Ha
3eMHOM 1i1ape. Bce TemoKpoBHble XHBOTHbIE MOTYT GoJieTh OelueH-
ctBoM. OnHako B cully 0CODEHHOCTe MexaHusMa Iepegayd (uepes
YKyC) LMPKYJISALMIO BUpYyca B NpHUpoje 00ecreynBaloOT JUKHUE U JIO-
MalIHHe IUIOTOSIIHBIE XUBOTHBIE, IJIABHbHIM 06pasoM cobaku, BOJI-
KU, JIUCULIB, eHOTOBHAHbIE cobaku, uHIakaubl, Kolukd. [IpuponHbie
oyard GellleHCTB2 HMEIOTCA MOBCceMeCTHO. YenoBek SIBISETCH Cydaii-
HBIM 3BEHOM B 3MHMAEMUYECKOM Npollecce U He TPUHMMAET y4acTus
B UMPKYJIALUMK BUpYca B IPHpOIE.
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Bupyc OelieHCTBa HakKarMBaeTCsl M BBIAENSAETCA Yepe3 CIIOHHbIE
XeJie3bl XUBOTHOTO BO BpeMsi OOJNIE3HM UM B TOCHEOHUE AHHU HMHKY-
6auroHHoro nepuoaa. MexaHu3M repenauyu Bo3OyouTens: — MPsAMO
KOHTaKTHBIA, B OCHOBHOM NPU YKycax, B MEHbIIEH CTEMEHH IpH
0OMNTBHOM OCJIIOHEHHM KOXM, UMEIOLIE LapanuHbl U ccaguHbl. Ponb
6OoJIbHOrO Y€IoBEKa KaK MCTOYHMKA HH(pEKUUU MHUHUMAIbHA, XOTS
CJIIOHA €ro U COAECPXHUT BUpyc OelieHcTBa. UMeloTca MUl equHUY-
HbIE CJlydad 3apaXCHHs YeJIoBeKa YEJIOBEKOM.

ITaTorenes H KiHHWYecKas KapTHHA. Bupyc GeiteHctBa obGnagaer
BbIpaXX€HHBIMU HENPOTPONHBIMU cBodicTBamu. M3 Mecta BHeapeHus
Bupycel nocrynaioT B LTHC no nepucdepuyeckuM HEpBHBIM BOJIOK-
HaM, pa3MHOXAalOTCSl B HEid, a 3aTeM pPaclpoCTPaHAIOTCSA [EHTPobexX-
HO, fopaXxasi BCIO HEPBHYIDO CHCTEMY, B TOM YMCJI€ HEPBHBIE Y3Ibl
HEKOTOPBIX XEJIE3UCThIX OPraHOB, OCOOEHHO CIIOHHBIX Xene3. B moc-
JIEIHUX BUPYCbl Pa3MHOXAIOTCS M BBLIENSIIOTCS CO CJIIOHOH B OKpY-
Xalolllylo cpeny.

WUnHKybGalHoHHBIA mepuoa npu GelIeHCTBE y YeloBEKa BapbUpYeT
oT 7 gHe#lt nmo | roma u Goysee B 3aBUCMMOCTH OT JIOKANTM3aLUU H
XapakTepa NOBpEeXIEHHs, a TAKXKe BHUPYJICHTHocTH lutamma. Haubo-
Jiee KopoTKash UHKybauusi Habmonaercs MMpu OOLIMPHBIX yKycax ro-
JIOBEL.

B kinMHMYecKoil KapTHHe OELIEHCTBA y YeJIoOBEeKa pas3liMyaroT cie-
IyIOlIMe MEePUOIBI: NMPEABECTHUKOB (ITPOAPOMANbHEIT), BO3OYXIEHUS
U napanuyeil. 3aboneBaHUe HAYMHAETCS C IMOSIBIIEHUS YyBCTBAa CTpa-
Xa, GECITOKOICTBa, pa3lpaXHUTEIbHOCTH, OECCOHHMLbI, 0DOIIEro He-
JNOMOTaHusl, BOCTANUTEJIbHONU peaki[Md Ha MecTe yKyca. Bo Bropoit
nepuoj 0oJE3HM pe3Ko IoBbILIAeTCd pedeKTopHas Bo30yIMMOCTb,
NoABNATCS ruapodobus (Bogob6osi3Hb), CITa3MaTUYECKHE COKpalle-
HUS MBILIL DJIOTKM M JIbIXaTEJbHOW MYCKYNATypbl, 3aTpYIHSIIOLIME
IbIXaHUE, YCHIIMBAETCs CIIOHOOTAENEeHHE, OOJIbHbIE BO3OYXIEHBI,
WHOTIa arpecCHBHBI. Yepe3 HECKOJBbKO JHEH BO3HUKAIOT Mapajuyu
MBILLL KOHEYHOCTEH, JMLA, AbIXaTeAbHON MycKynaTtypbl. IIpomomku-
TenbHOCTh 3aboneBaHust 3—7 nHeii. JletansHocth 100 %.

HMmmysuter. EcrecTBeHHO MpHOOPETEHHBI MMMYHHMTET HE W3y4YeH,
TaK KaK oOblYHO 3aboyeBaHue 3aKaHYMBaeTCd cMepThio. McKyccTBeHHO
NnpuoOpeTeHHBI MMMYHHTET BO3HMKAET IMOCHE NPOBeJEeHUS BaKLM-
HALiUM JIONSIM, YKYUIEHHBIM GelleHbIMU XHUBOTHbIMU. OH 00Oycnos-
NeH BbIPaGOTKOM aHTUTEN, COXPAHSIOWMXCS B TeYeHUe roxa, obpa-
30BaHMEM MHTepdepoHa, a TAKXE KJIETOYHBIMM (PaKTOpaMHU HMMY-
HHTETA.

JIaGopaTopnas auarHocTHKA. JlabopaTopHbIe MCCIEIOBAHUSA [POBO-
IOAT mocMepTHO. B KayecTBe McclielyeMOro MaTepyaia MCIONL3YIOT Ky-
COYKM TOJIOBHOIO M CNMMHHOIO MO3ra, MOJYENIOCTHbIE CIIOHHbIE
XeJie3bl COIMIaCHO MpaBWiaM, NMpelyCMOTPEHHBIM UIst paboTbl ¢ ocobo
OMAacHBIM MH(EKIIHOHHBIM MAaTEPHAIIOM.

BKcnpecc-1MarHoCTHKa OCHOBaHA Ha OGHapyXEHHUH crneuuduiec-
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Koro aHtureHa c¢ nomouipio PUD u UDA u teneu Babewra—Herpu.
Boiaensiror BUPYC C MOMOLUBIO 6MOMPOOBI Ha GEJBIX MbILIaX.

Cneunduyeckas npoduiakTHKa M Jedyenne. BakiuuHbl npotus Ge-
leHcTBa ObUTM paspaboraHbl ¥ npemtoxeds! Jl.ITacrepom. Bakiuusl,
MOJlyYeHHbIEe U3 MO3ra 3apaCHHbIX XXUBOTHBIX — KPOJHUKOB, OBELL,
MOTYT BbI3bIBATh OCJOXHEHHS, MO3TOMY HMX MCNOJb3YIOT penko. B Ha-
LIed CTpaHE MPUMEHSIOT aHTUPAOUYECKYIO KYJIbTYPATbHYIO KOHLEH-
TPUPOBAHHYIO BakKLMHY, MOJYYEHHYIO U3 IuTaMMa BHykoBo-32 (npo-
UCXOIUT OT (buKcHUpoBaHHOTO Bupyca Ilacrepa), HHAKTUBUPOBAHHYIO
Y®- unu ramma-yyam.

Jleye6HO-NpohUIAKTUIECKOM BaKLIMHALMK MMOJBEPraroT JIKIL, YKy-
IIEHHBIX WIH OCHIOHEHHBIX OGOJIBHBIMM WIM MOJO3PHUTENbHBIMU Ha
GelreHCTBO XUBOTHBIMH. TIpMBMBKY HEOOXOAMMO HAYMHATH KAK MOX-
HO paHbllie Mocjie yKyca. B TsKesNbIx ciydasix MpUMEHSIOT KOMOHUHU-
POBaHHOE BBEACHUE AHTHUPAOMYECKOr0o MMMYHOIIOOYIMHA M BakLIM-
Hbl. Pa3zpabatbIBaloTcsi reHHO-UHXEHEPHbIE aHTHPAOHYECKHE BaKLIM-
Hbl. JleyeHUe CHUMITOMAaTU4YeCcKoe.

13.2.2. Bupyc npocmoz2o 2epneca

[Mpocroii repmec — oaHa U3 CaMbIX PAacNpOCTPAHEHHBIX BHPYCHBIX
HHGpEKUUI YelOBeKa, XapaKTepH3yIolasacsl JMXOPaXOYHbIM COCTOSI-
HUEM W My3bIPbKOBBIMU BBICBIMAHUSAMHK, KOTOpBIE Yallie BCEro JioKa-
JIN3YIOTCS Ha KOXE M CIU3UCTBIX oboyioukax. BaxHbIMU ocobeHHOC-
TAMH reprneTMiecKod MHQPEKLMH SABJSIOTCH MOXHU3HEHHOE HOCHTE/b-
CTBO BHMpYCa M YacTble PELMOUBBI GONE3HM,

BupycHass npupoma mnpocToro repreca ycraHoBieHa B 1912 .
Y. I'protepom.

Takconomusi, Mop(oaOTHA, XUMHYECKHIi cocTaB. Bo3bynurenb nmpo-
croro reprneca — JIHK-conepxaumii BHUpyc, OTHOCHTCS K CeMeid-
ctBy Herpesviridae, pony Simplexvirus. [To Mopdonoruu u xumuyec-
KOMY COCTaBy He OTJIMYaeTcsl OT BHPYCOB BETPSIHOW OCHbI U OMOS-
chiBaowiero repneca (cM. puc. 2.10 B pasgene 11.2.7).

KymsrusnpoBanne. Bupyc mpocroro repreca (BIII) xynabtusupy-
10T B KYpUHBIX 3MOpHOHAX, KYJbTypaX KJIETOK M OpraHusmMe jabopa-
TOPHBIX XHUBOTHBIX. Ha xopHoHa/UIaHTOUCHOU 000/I04KE KYPHHBIX 3M-
GpHOHOB BHpYC 00pa3zyeT MejKHe Gejible IUIOTHbIE Y3eNKU-ONSLIKY;
B 3apa)XECHHBIX KYJIbTYpax — BbI3bIBAET LIMTOMATHYECKUi 3¢pdexT: 00-
pa3oBaHUE TMTAHTCKMX MHOTOSIIEPHBIX KJIETOK C BHYTPHSAAEPHBIMH
BKJTIOYEHUSIMH.

AHTHIEeHHas CTPYKTYpa. Bupyc comepXuT psin aHTUIeHOB, CBSI3aH-
HBIX KaK C BHYTPEHHHUMHM OeJIKaMH, TaK M C NIMKOMPOTEUJAaMH Ha-
pyxHoit obonouku. [TocnenHue sABNAIOTCS OCHOBHBIMM MMMYHOTEHA-
MU, MHAYLHUDPYIOIUMMHU BBIPAGOTKY AHTHTEN M KJIETOUHBIH WMMYHH-
teT. CylecrByer nBa ceporuna supyca: BIIT tuna 1 u BIIT Tuna 2.
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Pe3sucTenTHOCTh. BHpyc MOXET BHDKMBATh Ha TMOBEPXHOCTH TIpeld-
METOB NPM KOMHATHOI TeMmeparype B TeUYe€HHE HECKOJBbKHX YacoB,
yyBcTBUTeeH K Y@-jy4yaMm, OOBIYHBIM HE3UHGULUPYIOUIUM Cpex-
CTBaM, XHpPOPACTBOPUTENSM, TepPMOJIabMJIIEH.

BocnpHHMYMBOCTh JKHBOTHBIX. BUpyc Mpocroro reprieca maroreHeH
IJIE MHOTHMX XKHBOTHBIX, Y KOTOPbIX BbI3biBaeT 3HLeaATUT npu BBe-
IE€HHY BO3OYRMTENS] B MO3T MJIM MECTHBIH BOCHAIMTENBHBIA Mpoliecc
MPH 3apaXeHHH B a3, B ecTecTBEHHBIX YCIIOBHSX XHBOTHbIE HE 00-
JIEIOT.

Onupemuoniornd. [TpocToit repriec — ogHa M3 caMbIX pacripocTpa-
HEHHBIX UHGEKIMI, KOTopas MopaXaeT pa3lMyHble BO3pAcTHbIE IPyH-
nbl JIIOACH, yalle B oceHHe-3MMHHMI niepuol. OTMevaloTes crnopajgu-
yeckue ciaydau 3abojieBaHMs, HHOTAA HEOONBLUME BCIBIIIKH B CEMb-
SIX, HETCKUX KOJUICKTUBaX, OOJIbHMLIAX. DnuIeMuid He HaOmomaeTcs.

HcroyHnkoM MHpEKUUU SBAsIOTcs: 60ibHbIE U HOocHTENIH. OCHOB-
HOM MEXaHW3M Mepefayd — KOHTAKTHBIM, a3pOTeHHbIH. 3apaxeHue
NMPOMCXOOUT TIPH TOINAZAHMM BUPYCOB Ha IOBPEXIEHHbBIE KOXHbIE
MOKPOBBl MUJIU CIU3MCTbie 0DONOYKH.

DNUAEMHOJIOrMs repreca, BbI3BAHHOrO BUPYCaMH THUMOB 1 u 2,
paanuyHa. BIIT tuma 1 nepexgaercs yepes CIOHY, 3apaXEHHbIE CHIO-
HOM pyKd M mpeamMeThi Obita, a BIIT Tuma 2 — mnoJoBbIM MYTEM.
Bo3MOXHO 3apaXeHH€ [UIOJA YEPE3 IUIALEHTY.

ITaTorenes H KiMuHYeckas KapruHa. [1lo KJIMHUYECKMM MPOSIBIIE-
HUSIM pas/IMyaloT MEpBUYHBIA U PeLMIUBUPYIOLMI repriec. BxogHbl-
MM BOpPOTaMH BO30yIMTENS MpPH MEPBUYHONM reprneTuyeckoi MHGeEK-
LMK SIBJISAIOTCS MOBPEXIEHHBIE YJAaCTKH KOXH M CIM3UCTBIX 00oJo-
YyeKk pTa, IVia3, HOca, MOYEMOJIOBOro TPakTa, [IE€ BUPYCHl PENpOXy-
uMpylotcsd. 3ateM Mo JMM(MATHYECKUM cocylaM BUpPYChl MOMAafaloT B
KpOBb M 3aHOCSTCS B Pa3IMYHBIE OPTraHbl M TKaHM.

W HKyGaLHMOHHBIA Mepuon npyd MEpBUYHOM Iepliece COCTaBJsIET B
cpenHeM 6—7 mHeii. 3aboneBaHWE HAYMHAETCA C XXKEHHMs, 3yla, Mo-
KPacHEHHS, OTeKa Ha OTPAHWYEHHBIX Y4acTKax KOXH M CIU3UCTBIX
000JI04€K, 3aTEM HA 3TOM MECTE [MOSIBJSIOTCA IY3bIPbKOBBIE BbICHI-
naHus, HamoJIHEHHbIE XuaKocTelo. MHorna 3aboneBaHue conpoBoX-
naeTcsl MOBBILIEHWEM TEMIIEPATYPhI Tejla U HApyLIEHUMEM OOLUETO cO-
crostnusi. [Ipy momchixaHuu y3bIpbKOB pyOLIOB He obpasyercs. [lep-
BUYHBII TEprec y HOBOPOXICHHBIX MPOTEKAET TSLKEJO M HEPEAKO 3a-
KaHYuBaeTcs cMepThio. OmHako y GoJbLIMHCTBA Joged MepBUYHast
MHGEKLHUS OCTAETCsl HEPACIIO3HAHHOM, TaK KaK MpoTeKaeT Geccumit-
TOMHO.

Mocne nepBuuHOM uHeKuun (ABHOIH M OGeccuMNTOMHON) 70—
90 % moaeit ocTaloTcA MOXWU3HEHHBIMU HOCHTENSIMH BUpYyca, KOTO-
pbIif cOXpPAaHSETCS B JIATEHTHOM COCTOSIHHM B HEPBHBIX KJIETKax YyB-
CTBUTENbHBIX raHmIMeB. Hepenko y HocuTeiel MOSBIAIOTCA PELMIU-
Bbl GOJIE3BHH B PE3YJIbTATE TEPEOXTAXACHUS, MEPErpeBaHusI, MEHCT-
pYauuu, MHTOKCHKALMM, PAIUYHBIX MH(EKLUOHHBbIX 3a00JIEBaHUA,
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CTpPeccoB, HEPBHO-NMCHXMYECKUX PACCTPOMCTB. [Nl peunIuBUpYIOLIE-
ro reprneca XapakTepHbl MOBTOPHbBIE BBICBHIMAHHUA HA KOXE W CIU3U-
CTBIX 000JIouKax, HepenKo B Tex xe Mectax. Haubosnee vactoit Jsoka-
JM3auMel peuMaMBUpYyioLiero repneca, spizBaHHoro BIIIT tuna 1,
SIBNSAIOTCS T'yObl, KpbUIbsSl HOCA, MOJIOCTh PTa, KOHBIOHKTUBA mia3. BIIT
THUMA 2 MOpPaXaeT MOYENOJIOBYI0 CUCTEMY M BBI3bIBAET reprnec HOBO-
poxaeHHbIX. JokaszaHa poss BIII' Tuma 2 B pasBUTHUM paka LUEHKH
marku. CpaBHUTENIbHO PEAKO BCTPEYAIOTCH TeHepaiM30BaHHbIe ¢op-
MBI PELUAMBUPYIOILErO repreca, B YACTHOCTH MOPAXEHUS HEPBHOM
CHCTEMBbI U BHYTPEHHHUX OPraHoB.

HmmynuTer. B pesynbrate nepBuYHOM reprnetudeckoil uHbEKLMU
B OpraHusMe oOpasyloTcsi CBIBOPOTOYHBIE U CEKPETOPHBIE AHTHUTE-
Jla, KOTOpble OOYCNOBJIMBAaIOT UMMYHUTET K MEPBUYHOMY repliecy,
HO HE€ MpENsATCTBYIOT COXPAHEHMIO BHpyca M BO3HUKHOBEHHMIO pe-
UXAMBOB. PeurauBUpYIOIUMil repnec BO3HMKAET NPH BHICOKOM YpOB-
He aHTHTEN K BUpycy repneca. OCHOBHOE 3HayeHHE B Pa3BUTHU pe-
UMIMBUPYIOLIErO reprneca MMEET COCTOSIHHE KJIETOYHOTO HMMY-
HUTETA.

JlaGopaTopuas amarHocTHKa. MarepuasoM Ajsi UCCEIOBAHUS SIB-
JISIOTCSL COHEPXUMOE TepneTHIECKUX My3bIpbKOB, CJIIOHA, COCKO-
6b1 ¢ porosoii 06onoYkM rnasa, KpoBb, LepeOGpOCNIUHANBHAS XHA-
KOCTb, B JIETAJIbHBIX CJIy4asiX — KYCOYKH TOJIOBHOTO M CIIMHHOTO
Mo3ra.

BKcnpecc-IMarHocTHKa 3aKiioyaeTcsi B 0OGHAPYXEHUH THUraHTC-
KHUX MHOTOSIIEPHBIX KJIETOK C BHYTPUSIEPHBIMH BIUTIOYEHHUSIMU B
MasKax-oTieyaTrkax U3 BHICBIMAHMIA, OKpalIeHHBIX Mo PoMaHoBcKoO-
My—TIumse. Ins auddepeHMALNU OT APYTUX BUPYCOB, MpUHALJIe-
XalUx K 3TOMy ceMeiicTBy, Hcnoab3yior PU®, HOA, PUA, TTHP.
BeineneHne BUpyca NMpPOBOASAT Ha KYPUHbIX 3MOPHOHaX, KyJbType
KJIETOK M Ha JIaDOpaTOPHbIX XUBOTHBIX (MBIIIHM-COCYHKH), WIEHTH-
¢uuupytot Bupyc ¢ nomouisio PU® unu PH. B nocneanue roaer B
IUAarHOCTUKE MpOCTOro reprneca Hayamd MPUMEHSTb MOHOKJIOHAJIb-
Hble aHTHUTENa, YTO HAe€T BO3MOXHOCTb OMNPENESIUTh CEPOTHUIl BUPY-
ca. Jlna cepomuarHocTHKH 3aboneBaHus wucnoab3yior PCK, PH,
PUO, UDA.

Cnemnduyeckas npoduiakTHka H Jedenme. JInsi npodUIaKTHKU
TSXENbIX (POPM peLIMIMBHUPYIOLLETO reprieca B MEPUOL PEMUCCUU MPU-
MEHSIOT MHOTOKpaTHOe BBEJE€HHE HWHAKTUBUPOBAHHOMW, KyJbTypallb-
HOW repreTuyeckoil BakUMHbL. BakuuHauus, a Takxke NMpUMEHEHUe
MMMYHOMOJYJIATOPOB, HanmpuMep peadepoHa, yIJTHHAIOT MEXpEeUH-
IOVBHBIA TMepHOX U OGJNErYaloT TedyeHHe MOCHEAYIOIUX DPELHIUBOB.
B ocTpoM nepuonme c JedeGHON LENbI0 MCMOJIb3YIOT XHMHOTEpaneB-
TUYECKHE Mpenaparbl (BUPas3ol, aLUKIOBUp, OKCOJUHOBYIO, TeOpO-
deHoBYy10, dopeHanoByi0o Ma3u, GoHadTOH), UHTEPEPOHBI U HH-
IYKTOpbl MHTEpdEepoHa.
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13.2.3. Bupyc yumomezanuu

Bupyc BbI3bIBAET LMTOMETAIOBUPYCHYIO (OT Ipey. cytys — KIETKa,
megas — OoJiblLoil) MHGDEKLHUIO YEJIOBEKA, XapaKTepU3YIOLIyIOCs Mo-
paXeHUeM MOYTH BCeX OpPraHoB (MPEHMMYILECTBEHHO CIIIOHHBIX Xe-
Jie3) ¢ obpa3oBaHHEM B HHMX TMTAaHTCKUX KJIETOK C BHYTPHSLOEPHbI-
MH BKJIIOYEHUSIMM, IMPOTEKAIOLLYI0O B pa3nMYHbIX ¢opMax — oT Bec-
CHUMITTOMHOTO HOCHUTEJIbCTBA IO TSDKEJION reHepalu3oBaHHOH ¢opMbl,
3aKaHYMBaIOLLEHCS JIETAIbHBIM HCXOIOM.

Bupyc Bnepsbie Boimened K. CmMutoM B 1956 T.

Takconomus, Moptosorus, aHTHreHHasi CTpyKTypa. Bosbynuresb Lu-
toMmeranuu — JHK-comepxawmit BUpyc, oTHOCHTCSI K CeMeEHCTBY
Herpesviridae, pony Cytomegalovirus. Mopdosorusi, XuMuueckuii co-
CTaB THIMHMYHEI UL ceMeicTBa repriecsupycos (cM. pasmena 11.2.7). Ve-
TaHOBJIEHO 2 AHTUIEHHBIX CEpOTHIIAa BHpYyca.

KymnruapoBanne. LlutoMeraiosupyc pernpolylMpyeTcsi B OrPaHH-
YEHHOM 4YHCJie NEPBUYHBIX U MEPEBUBAEMbIX KJIETOYHBIX KYJIBTYD, BbI-
3bIBasi XapakTepHbld UMUTOnaTuyeckuii 3cddekt — oOpazoBaHMe TM-
TaHTCKUX («LMTOMETaIOBUPYCHBIX») KJIETOK C BHYTPUSIIEPHBIMU BKIIIO-
4YeHUsIMH. Bupyc nmatoreHeH misi oGesbsiH.

PesuctentHocTs. Bupyc TepMosabuiieH, 4yBCTBUTENEH K Ae3nHbH-
UMpPYIOILUM CPEACTBAM U XHPOPACTBOPUTEISIM.

Onunemuonorns. LutoMeranosupycHast MH(eKLUS LIMPOKO pacrpo-
CTpaHeHa Ha 3eMHOM iape. M icTouHMKOM BHpyca sBnsieTcs OOJNbHOM
4eJIOBEK WIM HOCUTeNb. BUpyc BbUIE/ISIETCS CO CIIOHOI, MOYOif, cek-
peTaMM opraHuama, pexe cdekanusamu. [Ipenmonaraercsi, 4To Beny-
LM MeXxaHH3M nepeaayd MHEGEKUMHM — KOHTAaKTHO-OBITOBOH, BO3-
MOXHbI a3pPOreHHbI U (beKaATbHO-OpaNbHBIA MEXaHU3MBlI Mepenayu.
LinToMeranoBupyc obGiasaetT BBICOKOI CITOCOOHOCTBIO MPOHWKATH
yepe3 IJIalUeHTy (BepTHKajbHasl Mepenava), BbI3bIBasi BHYTPHYTpoOG-
HYIO TaTOJIOTHIO TUIONA.

Ilarorene3 H KiMHMYecKas KapTHHa. [laToreHe3 He BIOJHE BBISIC-
HeH. MHdekuus cBsizaHa ¢ LTUTEAbHBIM HOCHUTEJECTBOM BMpYyca, KO-
TOpBI B JIATEHTHOM COCTOSIHMM COXpAaHSIETCS B CNIOHHBIX XeJe3ax,
NnoykKax M JPYyrux opraHax. AKTHBaLMs JIaTeHTHOH MH(MEKUUU NMpo-
HUCXOIHUT MPH UMMYHOIEPULUHUTHBEIX COCTOSTHUSAX, UMMYHOIEIMPECCHB-
Hoit Tepanuu. Bupyc nmopaxaer IIHC, KocTHBII Mo3r, NoYku, ne-
YEHb, KJIETKM KPOBU. Y OepeMeHHbBIX XEHLIMH LIMTOMEraNiusi MOXET
MPUBOIUTb K HENOHOILIEHHOCTH, MEPTBOPOXAEHUIO, Pa3BUTHIO aHO-
MaIuil y miona.

HAmMynnTer. Y GONBHBIX HE3aBUCUMO OT KJIMHHUYECKOH (POpMbI MH-
deKUMH, a TaKXe Yy HocuTeNei o0Opa3yloTcsi aHTHTeNa, KOTOpbIE,
O[HAaKO, HE MPENATCTBYIOT COXpAaHEHUIO BUpYCa B OPraHU3Me M Bbi-
OENIEHUIO ero B OKpyXaloulyio cpeny. MHTEHCUBHOCThL pa3BUTHUA 0o-
JIE3HH HAXONUTCH IMOA KOHTPOJEM KJIETOYHON HUMMYHHOH CHCTEMBI
XO35IMHA.
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Jlabopatopnas amarsocTHKa. OOGcnefoBaHMIO Ha LIMTOMErajuio B
nepBylo ouepenb nomiexar getv c nopaxeHueM IHHHC u BpoxnmeH-
HBIMH YPOICTBAMH, a TaKXe XEHIIMHEI ¢ HeGraromonyyHo mpore-
Kawleit 6epeMeHHoCThIO. MccnenyeMblit MaTepuan — ciioHa, Moda,
MOKpOTa, UepebpocnuHaNibHasl XHUIKOCTh, KpOBb, MYyHKTAT MEYEHH.

JinarHoctMka ocHOBaHa Ha BBUSIBJIEHMM B MCCIEIyEeMOM Martepua-
Jie O] MMKPOCKOIMOM <«LUTOMETaJIMYecKHX» KJIETOK, a TaKke OOHa-
pyxeHuu aHtuten xiacca IgM c momomsio PUD, UDA, PUA.
Bupyc BBIIEASIOT B KYIbTYPE KJIETOK, MIEHTUDULMPYIOT MO MOp-
donornyeckuM M3MeHEeHHsIM 3apaxXeHHBIX KJIETOK U ¢ rnomoreio PH.
Bkcnpecc-guarHoctuka — PU®D ¢ MOHOKIIOHATBHBIMU aHTUTENAMMU.
IMpumeHsioT Takxke metoabl reHomuarHoctuku: [P u rubpuomsa-
UMIO.

Creuuduyeckas npopunakTika u jevyenne. PaspaboraHa xuBasi aT-
TeHYMpOBaHHasl BakUWHA. s NedeHUsI MPUMEHSIIOT XHMHUOTEPAITEB-
THYECKHE MpenapaThl (TaHLMKIOBUpP, (POCKOPHET HATpPHUA), UMMYHO-
MOIYJATOPBI, UHTEP(DHEPOH.

13.2.4. Bupyc awypa

Buipyc BeiseiBaeT 3aGojieBaHHE, XapaKTepu3YIOLIEecs JTUXOPamoYHbIM
COCTOSIHMEM M SI3BEHHBIMM IMOpPaXeHUsMHU (adpTaMu) causucroit obo-
JIOYKH PTa ¥ KOXH.

BupycHast npupoaa siuypa ycraHopieHa @. Jleddnepom u I1. Opo-
wem B 1898 r.

TakcoHOMHMsi, MOpP(OJIOTHA, AHTHTeHHasi CTPYKTypa. Bosbymurens
amypa — PHK-comepxamuit BUpyc, OTHOCHUTCS K CEMENCTBY
Picornaviridae, pomy Aphthovirus. ITo Mopcdoaorus ¥ XMMUYECKOMY
COCTaBy CXOINEH ¢ IpYyrMMM NMUKopHasupycamu (cM. pazaen 10.2.1).
H3BecTHO 7 cepOTHIIOB BHpYca.

KyasTuBupoBanne. BHUpychl KyJILTHMBUPYIOT B KYJABTYpE KIETOK C
uMTonaTuyeckum 3d@PeKToM, a TaKkKe Ha nabopaTOpHBIX XHUBOTHBIX.

PesucrentHocTs. Bupyc miuTensHO (B TeUEHUE HECKONBKHUX He-
JENb) MOXET BbIXHMBATHL B OOBEKTaX OKpYXaloOLEH cpelbl, MUILEBBIX
MPOAyKTaxX, YCTONYMB K HEHCTBUIO MHOIMX XUMHUYECKHX BEILLECTB,
WHaKTUBUpYETCS MPH BO3NEHCTBUU LUEA0YEH, KUCIOT, MacTepU3aliu
U KUNSAYEHUH.

DmuaeMuoiorud. fyp — Taxenas anMUgeMUuecKast 300HO3HAs UH-
dexumnsa. EcrecTBeHHBIM pe3epByapoM BHMpyca Sliypa B MpPHPOAE U
MCTOYHUKOM MHOEKUUH 1S YeAOBeKa ciyxXar OO/NbHbBIE XHBOTHBIE,
B OCHOBHOM KpYITHbIii porathiif cKoT. Bupyc Beigenasiercs ot 607b-
HBIX XHMBOTHBIX C MOJIOKOM, CNIOHOH, Mo4oii. OCHOBHOII MeXxaHU3M
nepegayn — KOHTAKTHO-OBLITOBOI, BO3MOXEH (eKabHO-OpATBLHBIMA
MexaHu3M. YenoBek 3apaxaeTcsi mpu yxone 3a GONBHBIMHA XXHUBOTHBI-
MH, a4 TAKXE 4epe3 Chipoe MOJOKO M MOJOYHBIE MPOAYKThl. Bocmpu-
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MMYMBOCTb YeJIOBEKA K SILUYpPY HeBeNMKa. BoJIbHOi suypoM yenosek
3apa3eH Uil XUBOTHBIX.

IlaTorenes u xnIMHHYeCKass KapruHa. B opraHuam yenoBeka BUpYc
NPOHHMKAET Yepe3 CIM3UCTYI0 0GONIOYKY PTa U MOBPEXIEHHYIO KOXY.
Ha Mecre BXOmHbIX BOpPOT chycTsi 2—5 AHeil BO3HMKAaeT MEpBUYHAs
adTta — nysbipek, HaMOJHEHHBIN MPO3PaYHON XHAKOCTHIO, MPUOD-
peTaoLleil 3aTeM MYTHO-XENTOBaThii OTTEHOK. 3aTeM BHMPYCHI Mpo-
HHKAIOT B KpOBb U, MOMAJasi BHOBb B CIU3MUCThIE ODONOYKH M KOX-
Hble MOKPOBBI, BbI3bIBAIOT Pa3BUTHE MHOXECTBEHHBIX BTOPUYHBIX adT,
KOTODbIE 3aTeM H3bSA3BISIOTCHA. 3a0o/ieBaHME COMPOBOXAAETCH JUXO-
panoyHpiM coctosiHUeM. [IporHo3 GraronpusITHBIA.

HWmmynmTer. BoipabaThiBaeTcs HEeMPOJOMXUTENbHBIA, THIOCHELH-
dbHyeckHit UMMYHUTET.

JlaGoparopuas amarsocTnka. Mccnenyembiit MaTepuan — conepxu-
moe adt, KpoBb, MO4Ya. BUpYCHI BbIENSIOT HA MOPCKHX CBMHKax (3a-
paXeHHe B MOAYLUEYKY JIalm), MBILIAX-COCYHKaX, B KYJbTypax Kie-
toK; uaeHTuduuupyotr ¢ nmomouipio PCK, PUD. [Ina cepoauarto-
CTHKHM 3a0oneBaHusa ucnonbdyior PCK, PH, UDA.

Cneunduyeckas npopuiaktaka u Jevyenwe. Creuncduyeckas mpo-
cdunakTika y moneit He paspaboraHa. CeJlbcKOXO3SMCTBEHHBIX XH-
BOTHBIX MPUBUBAIOT WHAKTUBUPOBAHHON KYNbTYPaJlbHOM BaKLIMHOH.
JleyeHHe cUMITOMAaTHYECKOE.

13.3. Bo3Gyautenu npoTo30MHbIX UH(MEKLUA HaPYXKHbIX
NOKPOBOB

13.3.1. Bo36ydumenb mpuxoMoHO3a

TpHUXOMOHO3 — AHTPOMOHO3HasA UH(PEKLMOHHAsi OoJie3Hb, BbI3bIBaE-
Masi MouemnoJyioBoii TpuxomoHago# (Trichomonas vaginalis), corpo-
BOXIAIOWIAsic! MOpaXeHUsiMM MouemoyioBoil cucreMbl. [lepepaercs
MPEUMYUIECTBEHHO MOJIOBBIM ITYyTEM.

Bos0Oyautenb oTHocuTcs K Protozoa, Tumy Sarcomastigophora,
nmoatuny Mastigophora — xryrukoHocupl. Lluct He obpasyer. Umeer
rpyieBuaHyo ¢opmy, pasmeppl — 8—45x2—14 mkm. Yetblpe Xry-
THKa PACIOJIOXEHbI Ha MepejHeM KOHLe KIeTKH. OOUH XTYTHK CO-
ellHEeH ¢ KJIEeTKOH yHaynupylowehd MeMOpaHoii. B okpyxatolei cpene
6bicTpo norubaet. sl MOCTAaHOBKM JWarHo3a UCMONB3YIOT MUKPOCKO-
MAYECKUH METon.

3aboneBaHue IepesaeTcsl MOJOBBIM MYTEM, peJKO Yepe3 MpeaMe-
Thl JIMYHOIH T'MTHEHBL JLIs1 leyeHUs1 MPUMEHSIOT METPOHHAA30/, TH-
HMJa30J, ocapcoll, aMUHAapcoH, ¢ypaszonuaoH U ap. IlpopunakTuka
MPOBOAMUTCS KakK IpU BeHepUYecKUX 3a0ojieBaHUSX.
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Fmasa 14

BO3BYAUTENIN MUKO30B

3aboneBaHus, BbI3blBacMbie rpubOamMu, HaspiBalOTCA MHKo3amMu. Ha-
3BaHWs OoJie3Hell MHOrIA CBA3aHBI C JIOKAJU3ALMEN NaToNOrM4YecKOro
npouecca (Ha KoxXe — JePMAaTOMHUKO3bl, B JIETKHX — MHEBMOMUKO-
36l U T.HA.), MHOTAA — C BUAOM BO30yauTenss (MyKOpOMHKO3, ac-
nepruyies, Tpuxobutus 1 T. A.). boraHuueckass kiaccudpukauus u
cTpoeHHe rpuboB npuBelJeHbl B rabe 2. Huxe npuBomuTCA Kiaccu-
dbukauus Bo3OyIUTENEH MHUKO30B.

I. Bo3byaurenu rnybokux (cucteMHbiX) mMuko3oB: Coccidioides im-
mitis, Histoplasma capsulatum, Criptococcus neoformans,
Blastomyces dermatitidis.

I1. Bo3bymurenu MoAKoXHbIX (CyOKyTaHHBIX) MHKO30B: Sportrichum
schenckii u gp.

I111. Bo36yautenu snujepMOMHKO30B (aepMaTomuko3os): Epidermo-
phyton floccosum, Microsporum canis, Trichophyton rubrum u zap.

IV. Bo30yauTenu KepaTOMHKO30B (ITOBEPXHOCTHBIX MUKO30B): Malas-
sezia furfur, Cladosporium wemeskii, Trichosporon cutaneum u Ap.

V. Bo36yauteau onmnopTyHuctHdeckux muKoson: Candida albicans;
pasnuyHbie BUAbl poaoB Aspergillus, Mucor, Penicillium u ap.

14.1. XapaKkrepuctnka MMKO30B

InybGokue MHUKO3bI HAMOMHHAIOT XpOHWYecKUe OakTepuanbHble WH-
tdbekuuu, BbI3BaHHbIE TyOEPKYJe3HOH MATOYKON M aKTUHOMMUETAMH.
IMepBuuHbIe MopaxeHusi OOBIYHO 3aTParMBalOT JIETKUE U MPOTEKAIOT
B (opMe OCTPHIX MHEBMOHHWI; HHOIJA EeMaTOr€HHO paclpoCTpaHs-
IoTcs Mo BceMy opraHu3My. Bone3Hb HekoHTaruosHa. B noanHtubuo-
THYECKYIO 3Py 3aKaH4YMBaNach JieTaNbHO. Bricoko3¢peKTHBHBI MOH-
€HOBble AHTHUMHUKOTHYECKHE Mpenaparsbt.

MoagKoXHBIE MHUKO3bl XapaKTEPHbI ISl XHUTENCH CelbCKor Me-
CTHOCTH B CTpaHax c XapKuM KiuMatoM. OGpa3syiorcs MonkoXHbie ab-
cuecchl M IpaHy/JIeMbl, KOTOPbIE MO3Xe NEpeXOfAT B XPOHUYECKUE S3BbI
Cc MopaXeHUeM MSITKHUX TKaHel M KOCTeid — MMLIETOMBI.

ONuaepMOMHKO3bl — XpOHMYeCKHe MHGMEKLMH, OOLIYHO Mpo-
Tekawiuye nerko. Bo3Gyauteau obUTAIOT Ha KOXe MJIEKOMHUTAIOLLUX
(u3peaka B MoyBe) M MNepejaloTcsl MPH KOHTaKTe ¢ OOABHBIM XH-
BOTHBIM HMJIM YEJIOBEKOM.

KepaToMuKO3bl — peIKHE JierKkonporeKaiole 3aGoaeBaHusI.
3tu 3ab60oneBaHUs — Pa3HOUBETHBIN JuLIail (Manacce3nos), YEPHBIi
auwaii (knagocnopuos), Oenass npegpa (TpUXocnopo3) — Ha Tep-
PUTOPUH Hallleil CTpaHbl MPAKTHYECKHM HE BCTPEYalOTCH.
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ONMnMopTYHUCTHYECKHE MHKO3bl — acrepruuiesbl, KaHIu-
IO03bI, MYKOPO3bl ¥ Ap. — BO3HMKAIOT Ha (poHE HMMYHOAEPHUIIUTOB.

MHorue M3 Bo3OyauTeNei ABNSIOTCS MPEACTABUTENAMU HOPMAJIb-
HOi MUKpodopsl yenoBeka. KiTMHMYecKasi KapTHHA OMpeJeNsieTcs JIo-
KaJIM3alue mpottecca (MECTHOTO WIM reHepanu3oBaHHoro). Mcxon 3a-
GoneBaHKMA B 3HAYMTEJIBHON CTEMEHH OOYCJOBJIEH COCTOSSHHEM MHK-
poopraHH3ma.

14.2. [InarHocTnka MUKO30B

st 1MarHOCTHKM MMKO30B MOTYT OBITb MCITONb30BaHbI MHUKPOCKO-
MUYECKHE, MHUKOJOrHYECKHE (KyIbTypajbHble), ANAEPrUYe€cKHe, ce-
poJioruyeckue, OMONIOrMYeckue M THCTOJIOTMYECKME METOAbI MCCIIe-
noBaHusi. B 3aBHUCHMOCTH OT maToreHe3a MaTepHaOM ISl MCCIENO-
BaHHA MOTYT OBITh THOHM, MOKpOTa, MOpaXeHHble BOJIOCHI, HOITH,
YelyiHKK KOXH, MyHKTaThl KOCTHOTO Mo03ra, JUMdaTHYeCKUX Y3/I0B,
BHYTpEHHHMX OpPraHOB, KpOBb, X€JT4b, HCIPaXHeHHs], 6HonTaThl TKa-
Heil U T. M.

Mukpockonmuueckoe HCCIEAOBAHHE BKJIIOYAET MUKPOCKOIMMIO Ha-
TUBHBIX (HEOKpallleHHbIX) M OKpallleHHbIX Ma3KoB. [lJisl MpUIOTOBJIE-
HMS HaTHMBHBIX TMpEnapaToB BOJIOCBI, COCKOOBI KOXH, HOITEH Mpo-
ceeTsiioT B 10—30 % pacrtBopax KOH win NaOH. O6pabotaHHblit
LLIEJIOYBIO MaTepHal MOMELIAIOT Ha MPEeJMETHOE CTEKIO B Karulio [IH-
LIEpMHA, HAKPbIBAIOT MOKPOBHBIM CTEKJIOM W MHKPOCKOMUPYIOT (MOX-
HO MCIOJb30BaTh (Ha30BO-KOHTPACTHYK) MUKPOCKOIMMIO), 4YTO AaeT
BO3MOXHOCTh M3YYMTh CTPOE€HHE TIpHba, pacroyioXeHHe CIop, HO
OKOHYATEJIbHOE 3aKII04eHHE O BHMAOBOM MpPUHAMJIEXHOCTH rpuba
MOXHO CAE€NaTh TOJIbKO [Ocje KyAbTYPAJbHBIX MCCIEAOBAHUMA.

Ilnsi OKpacKu Ma3koB 4Yallle BCEro MCIOJb3YIOT MeToabl I'pama,
Huns—Hunbcena, Pomanosckoro—I'uM3sl. s okpacku nepmaTodu-
TOB MPMMEHSIOT Takxe Mmeronsl Cabypo, AmamcoHa W Ip.

KynbTypanbHoe (MHKOJIOTMYECKOE) HCCIEAOBAaHWE MPOBOIAT ISt
BbileJIeHUSI YUCTOM Ky/nbTyphl rpuba u ee uaeHTUgHKauuu. Hcmoib-
3yI0T MJIOTHBIE M XHakue muTartensHble cpensl (Cabypo, cycno-arap,
Yameka u ap.). UHkybauus B Tepmocrate (22—28 °C) miurenbHas
(3—4 Hen). Yucryio kyastypy rpuba MaeHTUGUUMPYIOT 110 COBOKYII-
HOCTH MPHU3HAKOB: opMe KOJIOHHMi, UX LIBETY, KOHCUCTEHLMH, MHK-
POCKONMUYECKON KapTHHe (XapaKTep MHLEIHs, paciojoXeHHe CIIop,
KOHHAUEHOCLIEB) M APYIMM MpPU3HaKaM.

Ceposormyeckue peakuuu Ui AMarHOCTHKU IpUGKOBBIX 3abosie-
BaHUf MPOBOAAT C IPUOKOBLIMM aHTMTEHAMM MO OOLLEMPUHSATHIM Me-
TOAMKAM, KaK M WISl AMarHOCTHKHM INPYTMX MHGEKUHMOHHBIX 3abose-
sanuit (PA, PII, PCK, PHTA, PU® u ap.).

Anyiepruyeckue npoObl MOXHO MPOBOAMTH MO OOLUEMPUHATBIM MeE-
TOJUKAM BHYTPHUKOXHBIM BBEJEHMEM COOTBETCTBYIOLUMX JIEPIreHOB
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(rmonucaxapuiiHbele U 6eIKOBble GpakKLMK M3 KIETOK WIM KIETOYHBIX
060J104eK, B3BeCh KJIETOK YOUThIX rpuboB, GuabTpaThl KynbTyp). Jdis
BbiaBieHuss THT MoxXHO MCNoOnb30BaThb TeCT AerpaHyNsiiUM TKaHe-
BbIX U CBHIBOPOTOYHBIX 6azocduinoB, a mis BoisiBieHUss I'3T — peak-
LMK TOPMOXEHHsI MUTpallMu darouutoB, 61acTHOM TpaHcdhopMaluu
JUMGOLUTOB.

Buonoruyeckoe ucciefoBaHHe MPOBOAAT Ha JaGOpaTOPHBIX MO-
Jensix (MbILLHA, KpbICbl, MODCKHE CBMHKH, KPOJHWKH, cObBaku, KoOlI-
Ku). Buonornyeckyro Mofiesib MUKO3a UCTIOJB3YIOT TS BHISBJICHHS TTa-
TOr€HHOCTH BO36GYIMTessl, BBIAEIEHUS] YMCTOM KYJIBTYPBI, U3YYeHUS
HOBBIX AHTUMMKOTHKOB.

I'vcTonornyeckoe vcciefoBaHWe AAET BO3MOXHOCTb OOHAPYXHThb
rpu6 B TKaHAX, U3YYUTh €ro MopdoJIOoruio U ocOGEHHOCTH MaTOJO-
T'MYECKOro Mpolecca, BbI3BAHHOTO UM B OpPraHHU3ME.

Fnasa 15

BO3BYAUTENWU MEANEHHBIX BUPYCHbIX
WHOEKLIUN

MeieHHble BUpYCHble MH(MEKUUH XapaKTepU3YIOTCSl ClEeRYIOLIMMMU
MPU3HAKAMU:

® [UIMTEIbHBIII MHKYGaLMOHHBIH nepuol (B TeYeHHE HECKOJbKUX
MecsILIEB WM JIET);

® cpoeoOpa3HOe MOpaXeHHE OPraHoOB M TKaHEil, NMpEUMYILIEeCTBEHHO
HEHTpa/JIbHOW HEpBHOWM CHCTEMBI;

® McIIeHHOE, HO HEYKJIOHHOE MporpeccupoBaHue 3abosieBaHus;

® HensbexHasi cMepTh.

Bo36yauTensiMy MeUIEHHBIX BUPYCHBIX MHGEKLUUA MHOTAA MOTYT
6bITb 0BbIYHbBIE BUpYChl (BUPYCBHl KOpH, KpacHyxu u Ip.). Hanpumep,
BUPYC KOPM MOXET BbI3bIBaTb MOJOCTPBIN CKICPO3UPYIOIIUI MaHIH-
vebanur (I1ICIID), BMpyc KpacHyxd — MpPOrpecCUpYIOLIYI0 BPOX-
AEHHYIO KPacHYXy M MpOTPecCHPYIOIMI KPacHYLUHbI# MaH3HLeda-
nuT. B ocHoBe maToreHe3a MeJICHHBIX BUPYCHBIX MHQpEKLUUH Jexar
nepcUcTeHUMA BUpyca (JUIMTEbHOE npeGhlBAHME B OPTaHU3ME) U €ro
noBpexaarollee AeHcTBUE Ha KIETKU U TKAHM.

MenneHHsle BUpycHble MHGEKLHH MOTYT pasBMBATbCS B pe3yJib-
TaTe HAEHCTBUSL HE TONBKO OOBIYHBIX BHPYCOB, TAKMX, KaK BHPYCHI
KOpH, KPACHYXH M Jp., HO U MHGEKLHMOHHBIX OETKOBbIX YacTHL —
MPUOHOB.

IIpuonnsie Gone3nn. Bo3byautenn sTux Gose3Heid — MPHOHBI —
OTJIRYAIOTCS OT OOBIYHBIX BUPYCOB psiioM cBOMCTB. [IpvoHbI fABMISA-
10Tcsl MH(EKUMOHHBIMM O€KAMU ¢ HM3KOH MOJIEKY/ISIpHOH Maccoit
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nopsiaka 30 kI, He MMEIOT HYKIEMHOBBIX KHUCJIOT, HE BbI3bIBAIOT
BOCITaJIECHUSS U UMMYHHOIrO OTBETA4, YCTOMYMBBI K BBICOKOH TeMIIe-
patype, ¢opManbaeruay, rayTapaibAeruay, g-fMpoMnUONaKTOHY, K
pPa3IUYHBIM BUAAM M3Ny4YeHHUil. BeloK MpHoHa KoaupyeTcs reHaMu
OpPraHU3Ma-Xo3siMHa, KOTOpble, KaK [MOJMAratoT, COAEPXATCS B KaX-
IOOW KJIETKE M HaXoAATCA B PEMPEcCCUPOBAHHOM cOCTOSIHMM. TIpHOHBI
MMEIOT psii CBOWCTB, XapaKTEpHBIX ISl OOBIYHBIX BHPYCOB: OHH
UMEIOT YIBTPaMUKPOCKOMUYECKHME pa3Mephbl U MPOXOIAT 4epe3 OGak-
TepUalibHblE GUIBTPbI, HE KYJbTUBHUPYIOTCA HA MCKYCCTBEHHBIX
TIUTATENIbHBIX CPEAax, PEMpOAyLUPYIOTCA TOJNBKO B KJIETKaX AO BbI-
COKHX TUTPOB, UMEIOT 1UTAMMOBBHIE Pa3lIUYUsl U Jp.

MaTtorenes. HHpHLMPOBaHWE MPUOHAMM [MPOUCXOIMT B PE3YIib-
TaTE MMOCTYIJIEHUS] B OpraHu3Mm (c MHULIEH, Yepe3 KpoBb WIH [IPH
TpaHCIUIAHTAlMM HEKOTOpBbIX TKaHeit) u3odopmbl GelKoBoit Mone-
Ky/ibl npuoHa. OHU MonajgaroT OT OOJBHBIX CEIbCKOXO3SMCTBEHHBIX
XUBOTHBIX (KDYMHBI poratelif CKOT, OBLBI M Ap.) Mpu yrnotpebie-
HHUM HENOCTATOYHO TepMUyecKU oOpaboTaHHOro Msica, cybOmpoayk-
TOB WIU OT JIIOAEH MpU pUTYaATbHOM KaHHMOanu3Me, Korja foeaa-
€TcA MO3T YMEPLUMX POACTBEHHUKOB (KaK HaHb yBaXeHHUS K MOru6-
wemMy wieHy kiaHa) (y abopureHoB Hosoit I'Bunen). M3sodopmsi
MPUOHA, [OfaB B OpraHW3M, BUIMMO, AEPEMPECCHUPYIOT F€H, KO-
pYIOLIMA CHHTE3 MPHUOHA, B PE3YJIbTATE YEro MPOUCXOAMUT HAKOIIE-
HHE MPHUOHOB B KJIETKE, BeAyllee K rybkooOpa3HOMY MepepoXIeHHIO,
pa3pacTaHUI0 MIUANBHBIX KJIETOK, HAKOIUIEHHIO MO3rOBOrO aMHJIOU-
na. lopaxeHue KJIETOK LEHTPAJNbHOM HEpPBHOW CHMCTEMBI BBI3bIBAET
XapaxkTepHblE KJIWHWYECKHE MPOSIRIEHUS], TaK Ha3bIBaeMble TMOZOCTPbIE
ryokooGpa3Hbie 3HUEDATOMATHH.

Knunuuyeckas kKapTuHa. B Hacrosiiee BpeMs U3BECTHO 6o-
Jee 10 nmpuOHHBIX Oone3Heil. DTo GONE3HHU yenoBeka Kypy, KpeiTu-
denpaa—Akoba, cuHapom I'epctManHa—IlTpycnepa, cemeitnas ¢a-
TaJbHast GECCOHHMLIA, a Takxke 60/e3HU XUBOTHBIX — CKpeNH y oBell,
rybkoobpasHast sHLUEdaronaTust y KpylmHOro poraToro cKoTa, KOLIEK,
TpaHCMHMCCUBHAasA 3Huedanonatuss Hopok u ap. MHKyGauMOHHBI
MepUOA MPH MPHUOHHBIX GOJIE3HSIX COCTABNISET HECKONBKO JieT (1o 15—
30 ner).

Kypy (ot cnoBa apoxarb) — TaK Ha3blBaeTcsi GOJE3Hb HA SI3bIKE
nanyacoB octpoBa HoBas I'BuHesi, 4TO O3HayaeT APOXaThb OT XOJO-
na wiu crpaxa. IIpu 3Toit GonesHu B pesynbrate MOPaXEHUs LIEHT-
panbHOI HEpBHOW cHUCTeMbl Pa3BHUBAIOTCS HApYLUIEHUS ABUXEHHS,
MOXOAKH, O3HOO, 3idopHsa («Xoxouylllass CMEpPTh»).

FBonesny Kpeiimygensda—Sxoba — peaxas Gone3Hb, HO OOHapy-
XUBaeTcsl BO BCeX cTpaHax mMupa. Ilporekaer B BUIe AeMEHUHUHU (Cia-
GoyMHUs1) U IBUTaTeNbHBIX PACCTPONCTB CO CMEPTENbHBIM HCXOAOM.
HMHuumposaHne Bo3MOXHO NMpH yrnoTpeOaeHUM HEZOCTATOYHO [MPO-
Bap€HHOro Msica, MO3ra oBel, U KOpoB ¢ rybkoobGpa3HoH 3HLeda-
nonatuei (6ONBHBIX «KOPOBBMM GELLIEHCTBOM»), @ TAKXKE CHIPBIX yC-
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TpULL ¥ MOJUTIOCKOB. M3BecTHBI ciydyau MHGHUIMPOBAHMS IPHOHAMHM
MpH Mepecagke poOroBHLbI IJ1a3a, MpU NMPUMEHEHUM JIEKAPCTBEHHBIX
npenapatos (FOPMOHOB M Ip.) XUBOTHOIO IPOMCXOXAEHHS, IPH
HEHPOXHPYPrHYECKHMX OINEPALMSAX, TAK KAK CTEPHIIM3ALMS MHCTPYMEH-
TOB KUMAYECHHEM, pa3NHYHBIMM BHIAMU M3Ny4YeHUs, HOPMAIHHOM,
CITUPTOM HE€ HWHAKTHBHUPYET MOJIHOCTHIO B036y11P[TeJ'[b. HOBTOMy CTEC-
PUIM3ALHIO HHCTPYMEHTOB PEKOMEHIYETCSI MPOBOAUTL aBTOK/IABHPO-
BaHueM (1 4 npu 6,7 arM), obpaGoTkoit 5 % pacTBOPOM TIMIIOXJIO-
puna Harpust uau 0,1 N pactBopom NaOH.

JdrarHocTHKa OCHOBAHAa HA BLIBIEHWH KJIMHHYECKON KapTH-
HBI U SMUAEMHOJIOFMYECKHX JAaHHBIX. Bupyconornyeckas AHArHOCTH-
Ka, crieuuduyeckas MpodUIAKTUKA U JieyeHHe He pa3paboraHnl. He-
crieurdHyeckasi MpoPrIAKTHKA CBOAUTCA K O3JOPOBIEHHIO ITOTojIo-
BbSl CEJIbCKOXO3SIMCTBEHHBIX XHMBOTHBIX M HCKJIIOYEHUIO OIMACHBIX

PHUTYAJIBHBIX OOpPSIIOB.
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