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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
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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.
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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.
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