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INPEAUCIIOBHUE

Mup nepexuBaet rnepuon GYPHOro pa3BUTHUS €CTECTBEH-
HBIX HayK, B TOM 4ucClie MeOULMHBL. B HacTosilee Bpems
6e3 3HaHUSI OCHOB MOJIEKYJISIPHOI GUOJIOrMU, TEHETHKH,
reHeTUYeCKOM MHXEeHEPHH, MUKPOOHOJIOTHH, UMMYHOJIO-
MU M OMOTEXHOJIOTUM HEJIb3S PACCYMTHIBATH Ha MOJIrO-
TOBKY I'PAMOTHOrO Bpaua Jioboro npoduis Wiv IApyroro
MeIMUMHCKOTo paboTHUKA. MeamuMHCKass MUKpo6Ho0-
rMsi © UMMYHOJIOTUSI TECHO CBSI3aHBI CO BCEMHM MeIAULIMH-
CKHMHU IMCUUIUIMHAMM, YEMY CIIOCOOGCTBOBAIM HOCTHXE-
HUSA B MH(PEKUIMOHHOH U HeMH(EKIIMOHHON MAaTOJIOTHH,
npoucliequiMe Bo BTopod nosioBuHe XX B. M3 mectu
NMpoGJeM 3APaBOOXPAHEHHUSI, ITOCTABJEHHBIX TIEpen Meayi-
UMHOK B mociienHee aecarwneTde XX B. (aTepocKiepos,
OHKOJIOTHYeCKHe O00JIE3HH, BUPYCHbIE HHGEKUUMH, aUa-
Ger, ankoronusM, BUY-uHpekuuss), HU oaHa mpodie-
Ma He MOXeT OBITh pellleHa 6e3 y4yacTusi MUKpoOHoJio-
roB U UMMYyHojioroB. Ha coBpeMeHHOM 3Tane HU3MEHH-
JIUCh 3a7a4d W METOAbl MUKPOOHONOTHUM U UMMYHOJIO-
THH.

Hoselii, 60jiee BbICOKHIA HAayYHO-METOAMYECKHUI ypo-
BEHb MMKPOOUOJIOTUM MU UMMYHOJIOTMM TMO3BOJIAET Hapsi-
Iy ¢ TpaOIMLMOHHBIMU 3agavyaMHu GOpbOBI ¢ WHMEKIHOH-
HBIMU 3a60JIeBAHUSIMM pellaTh BaXHEHIHe IPoOIeMbl
30pAaBOOXPAHEHUS] — JleYEHHUE CEPHEeYHO-COCYAMCThIX 3a-
OosieBaHUi, 3JI0KaYyeCTBEHHBIX HOBOOOpa3oBaHHUi, nepe-
CaJIky OpraHoB U TKaHEM.

Ha ocHoBe MHKpoOGHOJIOTMH M MMMYyHOJOTHM cop-
MHUPOBAAMCH HOBBIE HAMNpAaBICHUS — 3KOJOTMYecKas MHUK-
pobuosiorus ¥ UMMYHOJIOTMSI, UMMYHOIATOJIOTHUSI, [EHe-
THYECKAsd UHXEHEPHsi, GUOTEXHOJIOTHS, KOTOPbIE OKa3bi-
BalOT CHUJIBHOE BJIUSIHUE HA Pa3sBUTHE MeIULIMHBI B le-



JIOM, TaK KaK HEOTAEJUMEI OT COCTOSSHUSA U YCAOBUI cy-
[IIECTBOBAHUSA 4YeJIOBEKa.

Bo3spacralouiasi poib MUKpOOHOJIOTUM 1 HMMYHOJIOTHH
B U3yYEHUM STUOJIOTUM U [MAaTOreHesa, IMOBBILIEHUU 3P-
(bEeXTUBHOCTH AMArHOCTHUKHU, JIEYEHHUS M TNPOPUIAKTHKH
MHQEKIUOHHBIX U HEMH(EeKUHOHHBIX OonesHeil Tpebyer
MOBBILIEHUSI YPOBHSI MPENOJABAHUA 3THX AUCLMIUIMH Ha
BceX (akynpTeTax MENULIMHCKHX BY30B, B TOM YMCJIe Ha
cdapmaueBTHueckoM dakynsrete. B Oynyileii nesareabHoC-
TH Bpayeil M MPOBU30POB HEOOXOAMMBI 3HAHHWSI BOMPOCOB
o01ieil U CAHUTApHO MHUKPOOMOJIOTHH, KJIMHMUYECKOU M
dapmalieBTHYECKON MUKPOOUOJIOTHH C UMMYHOJIOTHEN, a
TaKXe YacTHoil MuKpobOuosiornu. byayiume Bpau M Mpo-
BU30p JOJUKHBI XODPOLIO OPUEHTHPOBATHCS TAKXE B IPO-
6ieMax COBpEMEHHOII GMOTEXHOJNIOTHH, 3HATh OCOOEHHOC-
TH NpUMeHEeHUs] GUOTEXHOMOrMYECKMX MEIULIMHCKUX Fpe-
naparoB (B YaCTHOCTH, UMMYHOLIUTOKHHOB, pPeryJsTOPHBIX
MEeNTUIOB U APYruX 3HIOTEHHEBIX NMPUPOIHBIX JIEKAPCTBEH-
HBIX BEIECTB).

[Mepsoe w3maHue yyeOHMKA ObUIO MpegHA3HAYEHO LIS
CTyHEHTOB (apMaLEeBTUYECKUX HHCTUTYTOB M ¢hapMaues-
THYeCKMX (aKyJIsTeTOB MEAUIIMHCKUX By30B. Bropoe
U3laHue Y4YeOHMKA JMOIMOAHEHO M CKOPPEKTUPOBAHO C
y4eTOM MOCIETHUX NOCTUXEHUH MHUKPOOMOJIONMM U UM-
MYHOJIOTMM U MOXET CIYyXHUThb Yy4eOHBIM rocobuem
IUIl CTYIEHTOB BceX (aKyJIbTETOB MEIMUMHCKUX BY-
30B, a TAKXe MperojasaTesieil Koeaxeil U Apyrux yd-
peXIEHHU MO MOArOTOBKE CPEIHEro 3BeHa MeJMLIMHCKUX
paboTHUKOB.

Y4eGHUK HAmWcaH rpyroi aBropos Kadenpsl MUKpO-
6UoIOTUN ¢ BUpycoJorueil U UMMyHosorueit MockoBc-
Kol MeauuunHckoil akagemuu um. M. M. CeuenoBa, ume-
IOLMX OMNBIT MpernojaBaHusi MUKpOOUOJOTUM U UMMYHO-
JIOTHM Ha Jie4eOHOM, MeaMKO-MpodilakTHYeckoM U dap-
MaleBTHYecKOM ¢akynbTeTax, aKynbTeTe MOArOTOBKU Ha-
YYHBIX M MMelIarornyeckux KagpoB, a TakKXkKe Ha axybre-
Te BBICLIEro cecTpuHcxoro obpasosaHusi. B cocras aBTop-
CKOTro KOJIIEKTHBA, KpoMe akagemuka PAMH npodecco-
pa A. A. Bopobresa, nmpodeccopa A. C. brikoBa, IOLEH-
tos E. Il. [Talukosa, A. M. PeiGakoBoii, BoultH Mpo-



teccop C. A. JlpareuH (mmasnt 8, 14, pasgensr 9.8,
11.1, 13.1.7) u pouenr H.T. Oxepensesa (rmasa 7, pas-
nenst 10.1, 11.1). Bonbluylo monb3y B MOATOTOBKE YyyeO-
HHMKA U ero TeXxHUYecKoM oOopMJIEHUM OKa3alu COTPYI-
HHUKH KadeIapsl, KOTOPbIM aBTOpbI NMpHUHOCAT Giaromap-
HOCTb.

ABTOpBI TOHUMAIOT, YTO YYEOHUK HE JIMLIEH HEIOCTaT-
KOB, W 3apaHee INMpU3HATENbHbI YUTATENSAM 32 BCE KPUTH-
YecKue 3aMevyaHusl.



O6wasn mukpodbuonorus

nasa 1

MUKPOBUONOIUA U EE PASBUTUE

OO6mas xapakTepHcTHK2 MHKpoopranusmoB. Brocdepa 3aceseHa orpoM-
HbIM YUCJIOM XHBbBIX cyuiecTB. OOHU M3 HHUX COCTaBJISIOT MAaKPOMHUD,
apyrue — MUKpoMHUp. K MakpoMHUpy OTHOCSATCSL XHUBOTHbIE, MTHLIBI,
pacTeHUsl, HACEKOMbIE M Ipyrie BHAMUMbIE HEBOOPYXEHHBIM [JIa30M
CYLLECTBA; MUKPOMUDY NPUHANJIEXAT HE BUIMMEIE HEBOOPYXECHHBIM
[1a30M MeJIbYaiiliIne XHBBIE CYIIIECTBA, MMEIOLMEe KaK DACTUTENb-
Hoe, TaK M XHBOTHOE MPOUCXOXIEHHUE; 3TO INIABHbIM oOpa3oM Gak-
TepUH, IpUOBI, NpocTeiiline U BUPYchl. 10 OPUEHTUPOBOYHEIM ITOI-
cyetaM, B OGuochepe obuTaeT He MeHee 10 Gakrepuii, a YUCIO BU-
PYCOB, MpPOCTEHUIMX HE TONNAETCH YYETy.

MuKpoopraHu3Mbl B 3aBUCHMOCTH OT MOJIEKYJIsIpHO-BHONIOrHYeC-
KO OpraHM3aiMd TNOoApa3fefisioT Ha MPOKApPUOTOB U 3YKapHOTOB.
IIpokapuorsl (oT Tped. karyon — sApo) — HOANEPHbIE NMPOCTEH-
II{e OXHOK/IETOYHbIe (POpMBI XH3HM, He MMEIOLLKE SIIEPHONH MEMO-
paHbl ¥ BBICOKOOPTAHM30BAHHBIX OpraHeiul. JTo OaKTepuu, B TOM
yycie aKTMHOMUMLIETHI U CHHe-3esieHble Bogopocid. K aykapuoTam,
MMEWUM 0dOPMIIEHHOE SIPO M BHICOKOOPraHM3OBAHHBIE OpraHel-
JIbI, OTHOCATCA OJHOKJIETOYHBIE ¥ MHOrOKJIETOYHbIE OPTaHU3MbI —
npocreiiline, rpubbl, Bogopociu (kpome cuHe-3eneHblx). IIpoxapu-
OTbl M 3YKapUOTbl UMEIOT ofpeleseHHOe CTpoeHHe, (PopMbl XXH3He-
OEeSITEABHOCTH U HAXOOATCA B OHoOLeHOTHYEeCKOM (OT rpey. bios —
XH3Hb M koinos — oOuMif) OTHOIUEHUH C HPYTMMH XHUBBIMH Cy-
LIecTBaMM, a TaKXe HEeXWBoil npuponoil. Kak mnpokapuoThl, TaK U
SYKAPMOTBI COCTOSAT M3 CTPYKTYP, 00eCeYMBalOILMX UX XU3HEHHBIE
TIPOLIECCHI, HAarpaB/lieHHbIE Ha BbDXKMBAHUE W DPa3MHOXEHHE.

Ocoboe MecTo Cpeiy MHKpOOPraHM3MOB 3aHWMAIOT BHMpYChbl (OT
JlaT. virus — f10) — Mespyaillide M npocreiiive (GopMbl XU3HHU,
CTOSILIME HAa TPAHH MeXIY XMBBIM M HEXUBBIM, HECIIOCOOHBIE XWTb
M pa3sMHOXAaTbCAl BHE XHMBOTHOM, PacTUTEJILHON WU MHOW KIIETKH.
B cocras BupycoB Bxoaat HykienHoBble kucaoTel (JHK uvmmu PHK),
6enku, depMentol. Eile Gojee MPOCTO YCTPOEHBI MPUOHBI — «HH-
¢exLIMOHHEBIE» OEJNIKOBble YacTHLbl, JHIIEHHbIE FeHETHYECKOro Ma-
TepHana, T.e. HYKJIEHHOBOI KUCJIOTHI.



Bupycbl U NPHOHBI SBASIOTCS OOMMraTHHIMM (00SI3aTeNbHBIMM)
BHYTPHKJIETOYHBIMU MNapa3sutaMu. IIpokapuoThl, KaK MNpaBuilo, pas-
MHOXAIOTCSI BHE KJIETKH, OHHAKO MOTYT SIBISIThCS (DAKyIbTaTUBHBI-
MU BHYTPUKJIETOYHBIMH IApa3UTaMM; TOJBKO HEKOTOpble M3 OaKTe-
puil (PUKKETCUH, XJIaMMIUM) SIBJISIIOTCSI OOJIMIaTHBIMM BHYTPHUKJIE-
TOYHBIMM Mapa3UTaMU. DYKApHOThl YCTPOEHBI 3HAYMTENBHO CIIOXHEE,
yeM MpoKapuoTbl. O6 3TOM MOXHO CyIMThb MO OOBEMY reHOMa, T.€.
YUCIY TeHOB, COCTABNISIONIMX TEHETUYECKHI amlmapar KieTku. ¥ syka-
pHOTOB ero ob6beM B AECATKUM M COTHU pa3 Oonblue, YeM y MpoKa-
puotoB. Tak, eciu y BUPYCOB 00BEM IF€HOMa COCTOMT IIPUMEPHO U3
10—100 reHoB, y Oakrepuit — u3 1000—5000 reHoB, To y mnpocTeit-
wux — u3 10 000 reHoB 1 Gojee. PasMepbl OTAENBHBIX MPeACTABUTE-
Jeit MHKpomupa Kojeomorcs ot 0,01—0,4 MM, win 10—400 HM
(Bupychl), 1o 10 Mkm U Oonee (GakTepHH, rpuObI, MPOCTEHLIHE).

MHUKpoOpraHM3Mbl UIPAIOT OrPOMHYIO pOJIb B MPUPOAE M XU3HHU
yeysoBeka. OHM 00OeCMEeYHMBaIOT KPYroBOpPOT BEILECTB W IHEPTUM B
MpupoAe, IUIOAOPOAHE IOYB, MOAAEPXaHHE ra30BOr0 COCTaBa aTMOC-
¢epbl U APYrUX MPUPOLHBIX MPOLIECCOB.

Tonasnsiowee GONBIIMHCTBO MUKPOCPraHU3MOB O€3BpelHO ANs
YeJIOBEKa, a MHOTHE M3 HUX TNMOJIE3HbI. B YacTHOCTH, MHKpOOpraHu3-
Mbl, HACENSIOUIME KOXY U CIU3UCTbIe 000JOYKY, XeNTyAOUHO-KHILIEeY-
HBIif U YPOreHHTAIbHBII TPAKThl, COCTABASIOT 3KOJOTHYECKOE €IUH-
CTBO C OPraHM3MOM Y€JIOBEKA M INMOAAEPXHBAIOT MOCTOSHCTBO HEKO-
TOPbIX MPOLIECCOB €ro XH3HEAEATENbHOCTH (3HI03Kojorus). MHorue
MHKPOOPraHU3Mbl MCMOJB3YIOTCH YEJIOBEKOM IpU TMOJNYYEHHH XH3-
HEHHO HeOOXOOMMBIX MPOIYKTOB U MAaTepHaIOB.

MuKpoopraHu3Mbl, KOTOpPblE HE OKAa3bIBAIOT HEBIAronpHUsITHBIX
BIMSIHUI Ha OpraHW3M YeJIOBeKa M He BBI3BIBAIOT Y Hero 3abojieBa-
HU, Has3blBAIOT HEMAaTOTEeHHBIMW, WIM canpoduTaMu (OT
rpe4. sapros — rHWIOi M phyton — pacreHue), T.e. MUTAIOLIUMHCS
OpPraHMYEeCKMMH BELIECTBAMHM OT OTMEpLUMX OpraHu3MoB. OIHAKo uMe-
eTcsl Tpynmna MUKPOOPraHM3MOB, BBI3BIBAIOILMX Yy YEJOBEKA pa3jiny-
Hble 3a00J1€BaHUS, MATOJIOTMYECKHE MPOLECChl. DTH MUKPOOPraHU3-
Mbl Ha3blBAIOT MaTOoreHHbIMHU (OT rpey. pathos —-6oe3Hb); OHH
XHMBYT M [MHUTAIOTCA 3a CYET opraHWyeckux cyberparoB. Komvuectso
MaToreHHbIX MUKPOOpPraHu3mMoB orpoMHo — 6Gosee 3000 BumoB (Oak-
TEpUH, BUPYChI, IpuObI), U3 HUX Gosee 1000 coCTaBNAIOT BHPYCHI.
IMpy COOTBETCTBYIOILMX YCJIOBHUSX, TIAaBHbIM 06pa3oM CHHXEHHMH CO-
MPOTHBJISIEMOCTH OpraHM3Ma, canpodHThl MOTYT BbI3bIBaTh OOJIE3HH,
T.€. BeCTH cebs KaK maToreHHbie MUKpPOOpPraHu3Mbl. Takue MMKpoop-
raHW3Mbl Ha3bIBAIOT YCJIOBHO-NATOTE€HHBIMH.

MHuKpoopraHuaMbel M3y4aeT HayKa, KOTopas MOJyyuia Ha3BaHUe

MMKpPO6GHONTOTHH.
3agaun H uem MUKpoOHOJIOrMM. MUKpOOHoJIOrUs (OT rpey. micros —
Maneiii, bios — Xu3Hb, logos — yyeHuHe) — Hayka, M3yyarolias

CTPOCHHUE, XU3HEACATCIIBHOCTD U 3IKOJOTrHI0 MHUKPOOPraHU3MOB —
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Menbyaiux ¢GopM XKU3HM PACTUTEJIBHOIO MJIM XHBOTHOTO MPOMC-
XOXIEHUS, HE BHUAMMBIX HEBOOPYXEHHBIM LasoM. MUKpo6GHoNorus
M3y4aeT BcexX MpejacraBuTeneil MUKpoMHpa (6akTepuH, rpuOB, Mpo-
creifuine, supychol). [To cBoeil cyTH MHMKpOOUONOrHUST SIBISIETCS OHO-
Jorudyeckoit ¢yHaaMeHTaJIbHOM Haykoi. [Iisi M3yyeHUA MUKpoOopra-
HU3MOB OHAa HCMOJIb3YeT METOABI APYTHMX HAyK, Ipexne Bcero ¢u-
3MKH, OGUOJIOTMH, GUOOPraHUYECKOH XUMHWH, MOJIEKYJIAPHOI OHoJo-
TMM, TEHETUKH, LIUTONIOTUU, UMMyHosorMu. Kak U Bcskas Hayka,
MUKpPOGHOIOTHS MOApa3esieTcsl Ha oOLIy0 U yacTHyro. OOlas MHUK-
poOGUONIOTHST M3yyaeT 3aKOHOMEPHOCTH CTPOEHHUSI M XKHU3HEAEsTE/b-
HOCTM MHKPOOPraHM3MOB Ha BCEX YPOBHSIX — MOJIEKYJISIPHOM, Kile-
TOYHOM, MOMYJSUHOHHOM; F€HETUKY U B3aMMOOTHOIIEHHUS MX C OK-
pyxaiouleit cpenoit. IIpeameToM n3ydeHust 4YacTHOH MMKPOOUOJOTHH
SIBJISIIOTCSI OTAEJIbHbIE MPEACTABUTENM MUKPOMHpA B 3aBUCMMOCTH OT
MPOSBNIEHUSI U BIMSIHUSL MX HA OKPYXAIOUIYIO Cpeny, XUBYIO MpH-
poly, B ToM uuciie uyenoBeka. K yacTHbIM pasfenam MHMKpoOHOJIO-
MM OTHOCATCS: MEOWLMHCKAsi, BeTepUHApHasi, CeJbCKOXO3SIHCTBEH-
Hasi, TexHHU4ecKas (pas3fies GHOTEXHOJIOTMU), MOpCKasl, KOCMHYeCKast
MUKpoOUoIIOTHS.

MeguumnHckass MUKPOOMONIOTHSI M3y4yaeT MATOTEHHbIE ISl 4YeJlo-
BeKa MMKPOOPraHU3Mbl: OAKTEpUH, BUPYChI, PUOBI, MpocTeifllue.
B 3aBMCMMOCTH OT MPUPOIBI U3yYAEMBIX MATOT€HHbIX MUKPOOPraHU3-
MOB MeIHLIMHCKAas MUKPOOUOJNIOTUS AeNUTCS Ha 6aKTepUOOr1Io, BU-
PYCOJIOTHIO, MUKOJIOTHIO, NIpoTo3oosioruto. Kaxpmas U3 3TMX AucLuI-
JIMH paccMaTpuBaeT cledyIolde BOMPOCHI:

® mopdosioruio U GUMOIOTHIO, T.€. OCYLLECTBISIET MUKPOCKOTHYEC-
KWe W JIpyrue BUIABlI MCCEIOBaHMIi, U3yyaeT oOMEH BELLECTB, IH-
TaHWe, IbIXaHWE, YCIOBHUSI POCTAa U PA3ZMHOXEHMS], T€HETUYECKUE
0CO0EHHOCTH TMaTOreHHbIX MUKPOOPIraHHU3MOB;

® poJib MHKPOOPraHM3MOB B 3THOJIOTMHM M MaroreHese MH(pEKLHOH-
HbIX OoJIe3HEeil;

® OCHOBHbIE KJIMHUYECKHE MPOSIBIEHUS] U PAClpOCTPAHEHHOCTb BbI-
3bIBaeMbIX 3a00J1€BaHUH;

® crieundHryecKy0 AUArHOCTUKY, MPOGIMIAKTUKY M JieYeHHE HHGEK-
LMOHHBIX OoJIe3HEN;

® 3KOJIOrMI0 MAaTOreHHbIX MUKPOOPraHU3MOB.

K MenuumHcKoit MMKpOOMOJOTMH OTHOCST TAaKXe CAHUTAPHYIO,
KJIMHUYECKYIO U (papMalleBTUYECKYI0O MUKPOOHOJIOTUIO.

CaHuTtapHass MUKpobuosorus M3yyaeT MuKpodopy OKpyXaio-
mei cpelbl, B3aUMOOTHOLIEHHE MHUKPOGIOpB ¢ OPraHH3MOM,
BJUSAHUE MHUKpOQJIOPBI M TNpPOLYKTOB €€ XHU3HEIesATeJbHOCTU Ha
COCTOSIHWE 3[0pOBbSl YeNoBeKa, pa3pabaThiBaeT MEpONpPHSITHS, TIpe-
Oynpexpaolme HebnaronpuarHoe BO3AEHCTBHE MUKPOOPTaHH3MOB
Ha yeJoBekKa.

B LleHTpe BHUMaH#s KIMHUYECKO MHUKPOOHOJOTMHM — DPOJIb YC-
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JIOBHO-TIATOrEHHBIX MMKPOOPraHW3MOB B BO3HUKHOBEHUHM 3aboJieBa-
HHii yesoBeKa, NMArHOCTHKA M mpodMaKTUKa 3TUX Gole3Hei.

®apmMaiesTHYecKass MUKpoOHosiorus MccieayeT MHPEKUUOHHBIE
60s1e3HM NIEKAPCTBEHHBIX PACTEHH, NMOPYY JIEKAPCTBEHHBIX pacTeHUM
Y CbIpbs M0 JEHCTBHEM MMKPOOPraHM3MOB, OGCEMEHEHHOCTh JieKap-
CTBEHHBIX CPEACTB B MPOLIECCE NPUTOTOBIEHHUS, 4 TAKXKE [OTOBBIX JIE-
KapCcTBEHHBIX (POPM, METOABl ACENTUKU M AHTUCENTHKH, Je3UHEeK-
UMM NpH TIPOU3BOACTBE JIEKAPCTBEHHBIX IMPENapaTroB, TEXHOJOTHIO
MOJIy4YeHUsI MMKPOOHOJIOrHYECKHX ¥ HUMMYHOJOTMYECKHUX TUarHOCTH-
YeCKHUX, MPOMUIAKTUYECKHX U JieueOHBIX NPENaparos.

BetrepuHapHasi MMKpOOHMOJIOrUsI M3y4yaeT T€ Xe BOIIPOCHI, YTO M
MeIULIMHCKas MMKpPOOUOJIOTHSI, HO MPUMEHUTE]BHO K MHKpoopra-
HM3MaM, BBI3BIBAIOLIUM GOJIE3HH >XHBOTHBDIX.

Miukpodiiopa nmoyBbl, pacCTUTELHOIO MUpa, BIMSHHE €€ Ha IUIo-
Iopolie, COCcTaB MOYBbI, MHEeKLUMOHHbIE 3a60JeBaHUs pacTEHMI U
T.I. HAXOJATCSl B LIEHTpE BHUMAHMS CEJIbCKOXO3SMCTBEHHOH MHKpO-
OHOJIOTHH.

Mopckast ¥ KocMHYecKasi MUKPOOHOJIOTHSI U3y4aeT COOTBETCTBEHHO
MuKpodIopy Mopeit U BOIHOEMOB M KOCMHYECKOIrO IPOCTPAaHCTBA U
IOPYruX IJIaHer.

TexHUueckass MUKpOOHOJIOTHS, SIBASIIOLIASICS 4acTblo OMOTEXHOJIO-
I'MM, pa3padaTbiBaeT TEXHOJOTHIO IMOJYYEHUs] U3 MUKPOOPraHU3MOB
pa3HooOpasHbIX MPOAYKTOB UISl HAPOMHOTO XO3SCTBA M MEIWLIMHBI
(aHTMOMOTUKH, BaKUMHBI, (hepMeHTbI, O6eJKH, BUTaMHHBI). OCHOBa
COBpPEMEHHOI GUOTEXHOJIOTMH — TeHETHUYECKas] MHXEHEPHs.

MHoroyucieHHbie OTKPBITHA B 06/1aCTM MUKpOOMOJIOrMHU, U3yye-
HME B3aHMOOTHOLLUEHHII Me€XIy MakKpo- U MHMKpPOOPraHM3MaMu BO
Bropoii nosiosuHe XIX B. criocoGcTBoBanM Havajay OypHOro pasBu-
THA MMMYHOJOTMK. BHayase UMMYHOJIOTUSI pacCMaTpUBaiach Kak
HayKa O HEBOCIPHMMYMBOCTH OpraHM3Ma K MH(EKIUOHHBIM 6oses-
HaM. B HacTosllee BpeMsi oHa craja obleMeInUMHCKOi U obLuebu-
OJIOTHYECKO# Haykoii. JlokazaHo, YTO UMMYHHasl CUCTEMa CIYXMT IUIs
3aUIMTHl OpPraHW3Ma He TOJIbKO OT MHMKPOOHBIX areHToB, HO U OT
J106BIX P€HETHYECKU YYXEpPOMHBIX OPraHU3MYy BELUECTB C LEJBIO CO-
XpaHeHMs IMOCTOSHCTBA BHYTPEHHEH Cpefbl OpraHu3ma, T.e. TOMeo-
cTasa.

HmMyHoorus siBnsieTcss OCHOBOI 1ist pa3paboTKu J1abopaTopHbIX
METONIOB THMAarHOCTHKH, NPO(PUIAKTHKH U JieUeHUsT MHQPEKLIMOHHBIX
M MHOTMX HeWH(pEeKIMOHHBIX Oosie3Heil, a TaKke pa3paboTKU UMMY-
HOGHOJIOTUYECKHUX TpenaparoB (BaKLMH, KMMYHOITIOOYJTUHOB, UMMY-
HOMOJYJIATOPOB, AJIJIEPreHOB, AMAarHOCTHMYECKMX Tipenaparos). Paspa-
0O0TKO#t ¥ MPOU3BOACTBOM MMMYHOOMOJIOrMYECKMX MpEenapaToB 3aHH-
MaeTcss UMMYHOOHMOTEXHOJIOTMSI — CAMOCTOSITE/IbHBIA pa3feNl UMMY-
Hojiornd. CoBpeMeHHast MegULIMHCKAass MUKpOOHOJIOrMsT U UMMYHO-
JIOTYsI HIOCTUINIH GOJIBLIMX YCIIEXOB M MTPaloT OrPOMHYIO pOJib B AM-
arHOCTHKE, MpodHIaKTHKE W JIeYeHUH MHGPEKLMOHHBIX U MHOTHX He-
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MH(PEKIMOHHBIX GoJle3Hell, CBI3aHHBIX C HapylUeHMEM WMMYyHHOI
cucteMbl (OHKOJNIOTMYecKHe, ayTOMMMYHHBIE 00Jie3HH, TpaHCILIAHTA-
LIMs1 OpraHoB M TKaHeil u Ap.).

Hcropus passurda MHKpoOHONOmMH. MUKpOGHONOrMA mnpolia K-
TEJIBHBIA MYTb Pa3BUTHS, UCUUCISIOWIMHACA MHOTMMHU ThICSIYEIETHS-
MU. Yxe B V—VI TbicayeneTHH 0O H.3. YeJOBEK MOIb30BAICH IUIOAA-
MU [ESITEIbBHOCTH MUKpPOOPraHW3MOB, He 3Hasl 006 HX CYIUECTBOBa-
HuU. BuHomenue, xieGoreuyeHue, ChIpOJETUE, BBIJENKA KOX — HE
4TO UHOE, KaK MPOLUECCHl, MpOXoAsiiliie ¢ y4yacTUEM MHUKPOOPraHH3-
MoB. Toraa xe, B APeBHOCTH, YYeHble U MBICAUTENM IpeIIoaarai,
YTO MHOTME OOJIe3HH BbI3BIBAIOTCS KAKUMH-TO MOCTOPOHHUMM He-
BUIUMBIMM TIPUIMHAMH, UMEIOILMMH XUBYIO npupoxny. CienoBatesib-
HO, MUKpPOOHONOTHS 3apoAuiiach 3aJoJiro 10 Haieil 3pel. B cBoeM
pPasBUTUM OHa MPOLIA HECKOJBKO 3TaroB, HE CTOJBKO CBSI3aHHBIX
XPOHOJIOTMYECKH, CKOJBKO O0YCNOBIEHHBIX OCHOBHBIMHM JIOCTHXEHU-
SIMH ¥ OTKPBITHSIMH,

Uctopuio pa3BuTUsI MUKPOOUOJOTHH MOXHO pas3le]MTh Ha MATb
3TAloOB: 3BPUCTUYECKH, MOPGONOTHYECKHUid, (PU3NOTOTUYECKHIT, UM-
MYHOJIOTUYECKHUI U MOJIEKYNSIPHO-TEHETUYECKHUIA.

Dppuctuyeckuit nepuoa (IV—III Teicauenerne mo H.3. —
XVI B. H. 3.) cBA3aH cKopee C JIOTMMECKUMH U METOANYECKMMHU IpH-
€MaMM HAXOXIEHUS UCTHUHBI, T.6. SBPUCTUKON, 4YeM C KaKUMH-IUOO
3KCIEpUMEHTAMM M JoKa3aTeJbcTBaMM. MBICIMTENH TOro BpEMEHM
(I'unmokpat, pUMCKHUii rucaTenb BappoH W Ap.) BbICKA3bIBAIH Mpeld-
MOJIOXEHUST O MpPUpode 3apa3HblX OosesHeil, MUa3Max, MeJIKUX He-
BUJIMUMBIX XXUBOTHBIX. DTH MnpeactaBieHusi O6bUTM chOpMYJIUPOBAHBI B
CTPOMHYIO THITOTE3Y CIIYCTSI MHOTHE CTOJETHUSI B COYMHEHMSIX WTANlb-
sitickoro Bpava J1. ®pakacropo (1478—1553), Bbicka3aBUIEro MAEIO O
>KMBOM KOHTAaruu (contagium vivum), KOTODPBIA BBI3bIBaeT OOJIE3HM.
Mpu 3ToM Kaxnas 6osie3Hb BbI3bIBAETCS CBOUM KoHTaruem. s mnpe-
HOXpaHeHUs OT Gojie3Hel UM ObUIM pEKOMEHIOBaHbI U30JsiLMs 60Jb-
HOro, KapaHTWH, HOlIEHWE Macok, oOpaboTka MpeIMETOB YKCYCOM.
TakuMm o6pazoM, 1. ®pakactropo Obil OOIHUM U3 OCHOBOMOJIOXHH-
KOB 3MUAEMUOJIOTUH, T. €. HayKKt O MPUYMHAX, YCIOBUSX U MEXAHU3-
max opMHpoBaHus 3a0oneBaHUil U criocobax MX MPodUIAKTUKH.

OnHaKoO JOKa3aTeNnbCTBO CYLIECTBOBAHMSI HEBUIMMBIX BO3OymuTe-
Jeit Gosie3Hell crajio BO3MOXHBIM [Ocie U300peTeHUs] MUKPOCKOIIA.

[MpuopuTer B OTKPBITUH MHUKDPOOPraHU3MOB MNPUHALJIEXKHUT
FOJIaHACKOMY HATYpaluCTy-aiobuTenio AHToHHO JleBeHryKy (1632—
1723). Toprosey, nosotHom A. JleBeHryk yBiekaicst LtMcdoBaHHUEM
CTEKOJ M IOBEJ 3TO MCKYCCTBO AO COBEpLIEHCTBA, CKOHCTPYHPOBAaB
MUKPOCKOI1, MO3BOJNMUBILHI YBEJIUYHBATh PacCMAaTpUBaEMble MpeaMe-
Tol B 300 paz. U3yyas nom MUKpPOCKOIIOM Pa3JIMYHble OOBEKTHI (IOX-
IoeBylo BOLY, HacToM, 3yOHoit HajleT, KpOBb, WCIpaXHEHMs, cIiep-
My), A.JleBeHryk Habnionan MelbyalllMX <«KUBOTHBIX», KOTOPBIX OH
HasBaj <«aHUMaibKynocaMus. CBoM HabmomeHus: A. JIeBeHTyK pery-
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JIipHO cooOwan B JIOHOOHCKOE
KopoJjieBcKoe obluecTBo, a B
1695 r. 06061mn B KHure «Taji-
HBI [PUPOIBI, OTKPbIThiE AHTO-
HueM JleBeHrykom». Takum o6-
pasoM, ¢ M300peTeHHUEM MMKpPO-
ckona A.JleBeHrykoM HauyMHaeT-
Cs CHAEeOYIOLLMI 3Tan B pa3BUTHU
MHKpPOOHOJIOTHH, MMOJTYYUBLUKA
Ha3paHWe Mop¢OJIOrHYecKoro.

Orkpbitie A. JleBeHryka mpu-
BJIEKJIO OFPOMHO€ BHHMaHHe
CIIeLIUAJIUCTOB, ¥ HEro IMosIBU-
JIUCb MHOIOYMC/IEHHbIE YYEHUKH
U nocnegosaten. OgHako ocra-
BaJICh HESICHBIMU BOIPOCHI O
MOSIBIEHUH MHUKPOOPTraHM3MOB,
YCIIOBUSIX MX JKH3HM, MpeaHa3Ha-
YEeHUH, YYaCTUM B BO3HMKHOBeE-
HuU GonesHel yemoBeka. Ha st
BOIIPOCHI BIOCIEACTBUU OBLIH
OaHbl YETKHE OTBEThI B MCCIENO-
BaHMSX MHOIHMX YYEHBbIX.

XoTsl nosiBieHue OOJNe3HEH W CBS3BIBAJIOCH C TEMEpPb YXE€ OTKPbI-
TBIMA MUKPOOPraHM3MaMM, OOHAKO HeoOXoaMMbl ObUIM NpsMbIE NO-
KazaTenbcTBa. M1 OHM ObUIH TOJIyYEHBI PYCCKUM BpayOM-3IMHIAEMHUO-
qorom M. CamoitnosuueM (1744—1805). UTto6bl gokazaTh, YTO 4yma
BBI3BIBAETCS OCOOBIM BO30OyIMTENEM, OH 3apasmi cebsi OTHeNsIeMbIM
oyboHa GosbHOro 4ymoif yejoBeka M 3abosen yymoil. K cyactbio,
JI. CamoitnoBuy octancs XuB. Briocnenctsuu repoudyeckue OMNbITHL 1O
CaMO3apaXXKeHHK s JokKasaTresibCTBa 34apa3dsHOCTU TOro WJIH MHWHOIo
MUKpoopraHuama rposenu pycckue Bpauu I'. H. Munx u O. O. Mo-
yyTKOBCKUH, M. M. MeyHUKOB U Op.

Bomnpoc o criocofe MosgBIEHUS U PA3MHOXEHUS MUKPOOPraHu3-
MOB ObLT pellieH B Crope ¢ TOCIMOACTBOBAaBIUEeH TOrga Teopuel ca-
Mo3aposxiaeHusi. HecMoTpst Ha TO 4TO WMTalbsHCKMit y4eHblit JI.Cnan-
na”Huanu B cepeauHe XVIII B. Habniogan rog MMKpOCKOIOM Jejie-
HUe OaKTepWH, MHEHHE O TOM, YTO OHH CaMO03apOXAAlTCA (BO3HM-
KAalOT M3 THHJIM, TPA3KM M T.I.), He ObLIO OIMpoBeprHyro. Drto ObuIO
chenaHo BbipalomMes ¢panuysckum ydeHsiM Jlyu Tlacrepom (1822—
1895), KoTophlif B OCTPOYMHOM, T€HUANBHOM IO CBOEl MpPOCTOTe
OMbITe MOKAa3ajl, YTO camo3apoXxmeHHs He cyiuectByeT. JI. [Mactep
IOMECTHJT CTEPWIbHBII OyaboH B Konby, coobuiasluylocsi ¢ aTMoc-
¢epHBIM BO3IYXOM yepe3 M30THYTYIO S-oGpazHyio TpyOky. B Takoii,
MO CYLIECTBY OTKPBITOi, Kojbe OyAbOH IMpH AJMUTENbHOM CTOSIHHM
OCTaBaJICsl MPO3PaYyHbIM, MOTOMY YTO W3OTHYTOCTb TPYOKM He naBa-
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J1. Macrep (1822—1895) IO.U.UsaHorckuit (1864—1920)

Jla BO3MOXHOCTH MMKPOOPTaHU3MAaM MPOHUKHYTH C MbUIbIO M3 BO3-
nyxa B Kojby.

BypHoe passutue Mukpobuomoruu B XIX B. npuBeno K OTKpbI-
THIO BO30OymMUTeNeH MHOrMX MHGpEKLUHOHHbIX GonesHei (cHOMpcKas
s13Ba, 4YyMa, CTONOHsAK, AudTepus, AU3EHTEpHs, Xojiepa, TyOepKy-
Je3 U ap.).

Hakoneu, B 1892 r. pycckuit 6oranuk J.HU.MBaHosckuit (1864—
1920) oTkpbT BHpYCHl — TIpeCTaBUTENei LlapcTBa vira. DTH JKUBbIe
CyLLECTBA MPOXOMMIM uepe3 (UABTPHI, 3aiepXuBaloue OakTepHH,
M 1Mo3ToMYy ObUIM Ha3BaHbl (UIBTPYIOLIMMHUCS BUpycaMu. BHauane
ObUT OTKPBIT BMPYC, BbI3bIBalOLMIT 3abosneBaHue Tabaka, U3BECTHOE
nol, Ha3BaHWeM «TabayHas Mo3auKar, 3ateM BUpyc suypa [Jleddnep
®., ©pow I1., 1897], xenroit nuxopanku [Punm Y., 1901] u mHo-
rue apyrde BUpychbl. OIHAKO YBHAETb BHPYCHBIE YACTHLIBI CTAIO BO3-
MOXHBIM TOJIBKO [OCJIe M300pEeTeHHsT JIEKTPOHHOTO MHUKPOCKOIA, TaK
KaK B CBETOBbIE MMKPOCKOITbI BUpYCbl He BUAHBIL. K Hacrosiemy Bpe-
MEHHM LapcTBO BHUpycoB (vira) HacuuTbiBaeT go 1000 GonesHeTBop-
HbIX BHIOB BHUpYycoB. ToJbKO 32 mocjiefiHee BpeMsi OTKPBIT psii HO-
RhIX BUPYCORB, B TOM uucie Bupyc, Bbi3biBatowmit CITUO. Hecom-
HEHHO, YTO MEPHUOMA OTKPBITUMA HOBBIX BUPYCOB M Oakrtepuil Oyamer
MPOAOJIXKATHCS.

OTKpbITHE HOBBIX MHUKPOOPraHU3MOB COMPOBOXAANOCH M3yYeHH-
€M HE TOJIbKO MX CTPOEHMSs, HO U Xu3HenedreabHocTH. [loaTomy
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XIX B., 0COGEHHO €ro BTOPYIO TOJIOBMHY, NPUHATO Ha3blBaTh U -
3UOJOTHYECKHUM [epHOJOM B Pa3BUTHM MHMKPOOHONOrMH. DTOT
oTan cBsizaH ¢ MMeHeM Jl. [lactepa, KOTOpBIit cTal OCHOBOMOJNOX-
HUKOM MEAMLIMHCKOA MHMKPOOHONOrMHU, a TaKXKe HMMYHOJIOTHH U
6uorexHosoruu. PasHocropoHHe 0Opa3oBaHHBIN, OJeCTSIuI dKCIIe-
puMeHTarop, wieH ®paHiy3ckoit akageMuu Hayk U DpaHuysckoit
MenuuuHckoit akamemud, JI. [lacrep caenan psin Buimarolimxcsi OT-
KpbITHi. 3a KopoTkuii nepuon ¢ 1857 mo 1885 r. oH gokasan, yro
6poxeHHe (MOJOYHOKKCIIOE, CIMHPTOBOE, YKCYCHOKMCIIOE) He SIBJIS-
eTcsl XMMUYECKUM [POLIECCOM, 4 €ro BBI3BIBAIOT MUKPOOPIAHU3MbL;
OMpOBEPI TEOPHIO CaMO3APOX/IEHMS; OTKPHUI SIBJIEHHE aHa’pobHo-
33, T.e. BOBMOXHOCTb XH3HHM MHKPOOPraHW3MOB B OTCYTCTBHE KMHC-
JIopofIa; 3aJIOXUJI OCHOBBI N€3MH(MEKLUH, aCENTUKU U aAHTUCENTH-
KH; OTKPbLI Croco® MperoxpaHeHUsT OT MHGEKLMOHHBIX 6oJe3HEl
C MOMOLLBIO BaKLIMHALKH. '

Muorue otkpbiTusa JI. [Tactepa mpuHecan 4ejioBE4eCTBY OIpOM-
HYIO TpakTHYecKyio mnosnb3y. IlyreM mnporpesaHus (facTepu3alyiu)
6T MOGeXAeHb! OoJe3HH MMBA U BUHA, MOJOYHOKHMCIIBIX ITPORYK-
TOB, BbI3bIBa€Mble MUKPOOPraHU3MaMH; [UIA TMpeaynpexXaeH!s THOA-
HBIX OCJIOXHEHMIt paH BBefneHa aHTHcentuka [Jlucrep M., 1867]; Ha
ocHoge rnipuHuunos JI. [Tacrepa paspaboTraHbl MHOIW€ BakKLMHBI IS
60ps0Obl ¢ MHPEKLIMOHHBIMU DOJIE3HSIMHU.

Onnako 3HaueHue TpynoB JI. [lacTepa BBHIXOAMT JaNeKo 3a paMKu
TOJIbKO 3THX MpakThyeckux goctikeHuit. JI. [lacrep BbiBen MHUKpo-
GHOJIOTHIO U MMMYHOJIOTHIO Ha MPUHLUMUAIBHO HOBbIE IMO3HLIMH,
MOKa3ajl pojib MUKPOOPTAaHM3MOB B XH3HHM JIIoged, SKOHOMHKE, Mpo-
MBILLIJIEHHOCTH, MH(PEKLHOHHON MaTOJIOrMH, 3AJIOXUA TPHHLIMIIBL,
MO KOTOPbIM Pa3BHUBAIOTCS MHUKPOOHMOJIOTHSI U MMMYHOJIOTUSL U B
Hallie Bpems.

JI. Macrep 6bUT, KPOME TOrO, BBLIAIOLIMMCS YYMTENIEM U OpPraHM-
satopom Hayku. [lacrepoBckuit HHCTUTYT B [lapuxe, OCHOBaHHbIA B
1888 r. Ha HaponHble CPeACTBa, O CUX [MOp fABJSAETCA OOHUM U3 BE-
OYILIMX HAYYHBIX yupexmeHuit Mupa. He ciyyaitHo BMpyc MMMYHoue-
¢duumTa yenoseka (BUU) otkpbiT yyeHbIM 3TOro MHcTMTyTa JI. MOH-
TaHbe (OAHOBpeMeHHO ¢ aMepukaHueMm P.['awio).

Dusnonornyeckuii NMepuos B Pa3’BUTHM MMUKPOOMOJIOTMM CBSI3aH
TaKxe ¢ MMeHeM HeMelKoro yyeHoro PoGepra Koxa, koTopoMy rnpu-
HAIUTEXUT pa3paboTKa METOAOB IOJyYeHMS] YUCTBIX KYJbTyp GakTepuit,
okpacku Bakrepuit mpu MUKpocKonuu, mukpodotorpapun. M3sectHa
Takxke ccopMynupobaHHas P. KoxoM tpuama Koxa, koTopo# o cux
Mop MoJb3YyIOTCS TPHU YCTAHOBJIEHHMU BO30YyIMUTENSt GOJIE3HMU.

Pa6orst JI. Ilactepa Mo BakUMHALMK OTKPbUIM HOBbLII 3Tal B pas-
BUTHH MMKPOOHOJIOrHM, MO TpaBy MMOJYYMBUIMII HA3BAHUE UMMY-
HOJIOTMYECKOTO.

Tpunuun arreHyauuu (ocnabiaeHus) MUKpPOOPraHU3MOB C NOMO-
L0 NAaccaxeil yepe3 BOCIPUMMYMBOE XHWBOTHOE WJIM MPU Bblaep-
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P. Kox (1843—1910) H. H. Meunukos (1845—1916)

XUBAaHUH MHUKPOOPraHW3MOB B HEOJATONPUSITHBIX YC/OBUSX (TeMIle-
patypa, BbicyluuBanue) nossonun JI. [Tacrepy monyuuth BakiMHBI
npoTuB GelleHcTBa, CUOMPCKON A3BBI, KYPMHOM XOJIEphl; 9TOT NPHUH-
LMIT JI0 HACTOSILETO BPEMEHM MCIOJb3YeTCsl NMPU TNPUTOTOBIEHUH
BaAKLUHH. CJ'[C,[[OB&TCJII:HO, JL. l'laCTep ABJIAETCA OCHOBOIIOJIOXKHHKOM
HayyHOM MMMYHOJOTHHU, XOTSl U OO Hero ObUT M3BECTEH METOX Mpe-
LYIpeXIeHUsT OCTbl MyTeM 3apaXeHWsl JIoAeil KopoBbeil OcCMoi,
paspaboTaHHbI aHraMickuM BpadoM 3. JlxeHHepoM. OmHako 3TOT
MeToA He ObUI pacmpocTpaHeH Ha MpoQUNIAKTHUKY IPYrUX GosesHei.

IMocne paGot JI. [Tactepa nosiBMIOCH MHOXECTBO HCCIEJOBAHMUIA,
B KOTOPBIX MBITATMCH OOBSCHUTH MPUYMHBI U MeXaHHU3Mbl popMHpoO-
BaHMS MMMYHMTETA MOC/e BaKLMHAUMKU. BbIgarouryrocsi pojib B 3TOM
ceirpati pabotbi M. U. Meunukosa u I1. Opauxa.

I1. Bpnux — HeMEUKWH XMMUK — BBIIBUHYJ TYMOpPAJbHYIO (OT
Jar. humor — XHIKOCTb) TeOpUI0 UMMyHUTeTa. OH CUMTAIN, YTO MM-
MYHHUTET BO3HMKAaeT B pe3yibTaTe oOpasoBaHUS B KPOBM AHTHUTE,
KoTopble HeWTpanu3yloT sa. [lonTeepxaeHueM 3ToMy OBLIO OTKpBI-
THE AHTUTOKCHHOB — aHTUTEN, HEHTPANU3YIOLUUX TOKCHHBI Y XH-
BOTHBIX, KOTOPbIM BBOAMJIM AU(MTEPHMAHBIA WM CTONOHAYHBIA TOK-
cuH (D. Bepunr, C. Kurazaro). OnHako uccnenosanust M. . Meunu-
xoBa (1845—1916) nokaszanu, 4yTo GONBIIYIO posib B (HOPMHUPOBAHUH
MMMYHHMTETA MIPAIOT OCOOble KIETKH — MaKpo- MU MUKpodaru. 3tu
KJIETKM MOMIOLAIOT U MepeBapUBAIOT UYXKepOoIHble YACTHIBI, B TOM
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qyucne 6akrepuu. MccnemoBanuss M. M. MeuHukoBa no darouurosy
ybenuTenbHO AOKAa3ajiH, YTO, NMOMMMO TYMOPAJIBHOTO, CYHIECTBYET
KiIeToyHblif UMMyHHTeT. M. 1. MeyHMKOB, GiMXaiflumMii MOMOLUHUK
U nocnegosarenb JI. [Tacrepa, 3aciayXeHHO cUMTaeTcd OOHHUM M3 OC-
HOBOITIOJIOXHHUKOB UMMYHOJIOTHH. Ero paGoThl MONOXWIN Hayano U3y-
YEHHUI0O UMMYHOKOMIIETEHTHBIX KJIETOK KaK MOpP}hOIOTHYECKOii OCHOBI
MMMYHHOI CUCTEMBI, ee eJUHCTBA M OMOJOTMYECKOi CYIIHOCTH.

VIMMyHOJIOTHYECKHt MTepHOJ XapaKTEPHU3YeTCs] OTKPHITUEM OCHOB-
HBIX peaKuUid MMMYHHON CHUCTEMBbI HA TEHETUYECKU YYXepOIHEIE Be-
HiecTBa (aHTUTEHBI): aHTUTEN006pa3oBaHUe U (HaroLMTO3, THUIIEPYYB-
cTBUTENbHOCTE 3aMemieHHoro tvma (I'3T), runepuyBCTBHTENBLHOCTH
HememieHHoro tuna (FHT), TonepaHTHOCTh, UMMYHOJIOTHYECKas Na-
msatk. I'3T u THT — nBe peakuuu, nexalive B OCHOBE aJUIEPIUU
(ot rpeu. allos — mpyroil U ergon — OeicTBUe), T. €. Oosie3Heit, Xa-
PaKTepHU3YIOLINXCS OMNpeAeSeHHBIMU KIMHHUYECKUMHU CHMIITOMaMH
BCJIEACTBUE HETHUITMYHOMN, MU3BpALLEHHON peakuvM Ha aHTUreH. AJi-
JieprHuecKre peakUuMyd MOryT BO3HHKAaTh, HARIPUMEpP, Ha CHIBOPOTOY-
Hble TpenapaThl, AHTHOMOTHKH, XHBOTHbIE M PaCTHTEJIbHbIE GEJKHM,
IOMAILHIOW IbUIb, MyX, LIEPCTb U T.A.

B 1915 r. pycckuit Bpau M. Paiickuii Bepsble HaGmonan siBIeHUs
MMMYHOJIOTUYECKOH TMAMSITH, T.e. OBbICTPYIO 3HEPrHYHYIO BBIPABOTKY
aHTUTEJ Ha MOBTOPHOE BBeJIE€HME TOro Xe aHTHreHa. BriocieacTBum
®. bepHet cBsizan 310 ¢ (GOpMUPOBAHMEM B OpraHM3Me KIETOK ITa-
MATH — T-1MMGPOLUUTOB — IOC/Ie TMEPBUYHON BCTpEYM C aHTHUTre-
HOM.

B 1953 r. anrnuiickuit yueHstit I1. MenaBap M YeLLCKUA Y4YEHBIi
M. lawiek OoTKpbBUIM SIBIEHHE TOJNEPAHTHOCTH, TEPIHMMOCTH, YCTOIA-
YUBOCTH K AHTUTEHY, T.€. COCTOSIHMSA, IMPH KOTOPOM HMMMYHHas cH-
cTeMa He pearMpyeT Ha aHTMreH. TolepaHTHOCTb K COOCTBEHHBIM aH-
THreHaM c¢opMHupyercsi B SMOPMOHAJIBHOM TepHoAe, ¥ €€ MOXHO HUC-
KYCCTBEHHO €O3[1aTh, BBOJSl AHTUIEH BO BpeMsI 3MOPHOHAJIBHOIC
nepuona nubGo cpasy mocjie poXAeHUs pebeHKa WIM XWBOTHOTO.
SIBneHne MMMYHOJIOTHYECKONH TOJIEPAHTHOCTH HCITOJIB3YETCSl B XUPYp-
MM [pH pelleHHWH NMpoGJieMbl MEPecagKH OpraHoB M TKAaHEH.

CreiyeT OTMETUTb TAKXE€ BaXHOCTb OTKPBITHSI B 2TOT MEPUOJ aH-
THI€HOB HOPMAJIBHBIX OPTaHOB M TKaHEi 4ejioBeKa M XUBOTHBIX [Yu-
cropuy O. A., 1898; Jlangwreitnep. K., 1900] u uHOMBUAYANBHBIX,
AHTUTEHHBIX PANIUYUN y JIOJEH U XUBOTHBIX. YacTbIM MPHU3HAKOM
3THUX aHTUTEHHBIX Pa3THUYMi SABJISIOTCS WHAMBMAYAIbHBIE IPYMMbI KPO-
BM y Jiogeit. OreyecTBeHHBIA Mccaemopareds JI. A. 3unnbep (1957)
OTKDBIJI @HTHUTEHbI 3JIOKAYeCTBEHHBIX OMYXOJei, YTO SBMJIOCH Haya-
JIOM H3y4YeHHUs IMPOTHUBOOIIYXOJIEBOrO MMMYHHTETA.

B MMMyHoNornyeckuii nepuosa pasBUTHA MUKPOOHOJOrMU ObLT co-
30aH paj TEOpUit UMMYHMTeTa: ryMopanbHas teopus I1. Dpnuxa, da-
rouuTtapHas Teopusi M. M. MeunukoBa, Teopusi MIMOTUIIMYECKHUX B3a~
uMmogeictsuit H. EpHe, runocduszapHo-runorajsaMo-aipeHanioBas Te-
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opus perynsiuu uMmyHureTa 1. ®@. 3nponosckoro u ap. OmHako Hau-
Oosee mpUeMIEMON ISl OOBSCHEHUST MHOTHX SIBJIEHMM M MeXaHU3-
MOB UMMYHHTETa OCTAETCH KJIOHAJIBHO-CEJIEKLIMOHHAsA TEOpHUs, CO-
30aHHas aBctpainiickuM MMMyHosiorom ®. BepHeroM (1899—1986).
AmepukaHckuii yuenniit C. TaHeraBa paspabortas reHerduyeckue ac-
MEKThl 3TOU TEOPHUHM.

OcoBeHHo OypHOe pa3BUTHE TONYYMIM MHMKPOOHONIOTUS M MMMY-
Hosorust B 50—60-e rogpl HALIEro CTONETHS. DTOMY CIIOCOBCTBOBAIH
caenyioune MpUYUHbL:

@ BaxHeHLIMEe OTKPLITUS B OOJNacTU MOJIEKYJISIPHOM OHOJNIOTMM, re-
HETHUKWA, OMOOpraHuYeckoi XHMUM;

® OsIBJIEHWE TAaKHUX HOBBIX HAyK, KaK TeHeTHYecKas HHXEHepusi,
OuorexHonorus, MHGOPMATHKA;

® Co3/jaHME HOBBIX METOAOB M Hay4yHOif ammapaTypbl, IO3BOJSIOLINX
raybxe NPOHUKATh B TAWHBI XMBOH MPUPOIBI.

Takum obpasoM, ¢ 50-x romoB B pa3sBUTHM MMKpPOOGHOJOTHH M
MMMYHOJIOTUM HA4aicsi MOJIEKYJNSAPHO-TEHETHYECKH 1 TepHon,
KOTOpBIH XapaKTepPH3YeTCsl PSAOM MPUHLMIHANIBHO BAKHBIX HAYIHBIX
OOCTHXEHHI U OTKpbITHIT. K HUM OoTHOcATCH:

A pacuiidpoBKa MONEKYISIPHOU CTPYKTYPBI U MOJIEKYISIPHO-6M0J10-
rMYeCcKoil OpraHM3aLM MHOTMX BUPYCOB M GakTepuit; OTKpbITHE IIpO-
creifinx opM XHU3HU — <«HHPEKIIMOHHOro Oejika» — TMPHOHA;

A pacuiM@poBKa XMMHYECKOTO CTPOCHHSI M XHMHUYECKMH CHHTE3
HEKOTOpPbIX aHTUTeHoB. Hanpumep, XMMHYECKHUH CUHTE3 JIU3OLM-
ma [Cena M., 1971], nentumos Bupyca CIIM[a (P. B. Ilerpos,
B. T. UBaHoB u np.);

A OTKpBITHE HOBBIX aHTUIEHOB, Harpumep omyxoseBbix (JI. A. 3uib-
6ep ¥ ap.), aHtureHos rucrocosMectumoct (HLA-cucrema);

A pacuindpoBKa CTpoOeHUs AHTUTE-UMMYHOINTOOYIUHOB [Dnenb-
MmaH [I., Tloptep P., 1959];

A paspaboTKa MeTOHa KyJbTYp XHBOTHBIX M PACTUTENIBHBIX KJIETOK
M MX BBIPALLMBAHUS B MPOMBIUUIEHHBIX MaclUTabax C LeJblo Io-
JIYYeHUSI BUPYCHBIX aHTHIEHOB;

A MolyyeHHe peKOMOHWHAHTHBIX OaKTepuil U peKOMOMHAHTHBEIX BM-
pycoB. CHHTe3 OTAeJbHBIX FeHOB BUpYycoB W Oakrepmii. [lonydye-
HUE peKOMOMHAHTHBIX IITAMMOB OakTepUil ¥ BUPYCOB, COYETAIO-
LMX CBOWMCTBAa POAMTENBLCKUX OCODEH MM MpUHOOpeTalolnux HOBhIE
CBOMCTBA,

A coanaHue rUGPUIOM INyTeM CJMSIHUSI UMMYHHBIX B-nmumdouuntos —
MPOJYLIEHTOB aHTUTE] M PAKOBBIX KJIETOK C HENbI0 TOMyYeHUst
MoHoknoHanpHbiX aHturen [Kemrep M., Munswreitn L., 1975];

A OTKpHITHE HMMYHOMOJYJISITOPOB — WMMYHOLMTOKMHOB (MHTEpJEii-
KWHbI, UHTepHEPOHBI, MMEJONENTUAbl U [Op.) — 3HAOreHHBIX
MPUPOIHBIX PEryIsITCpOoB UMMYHHOM CHCTEMBI U MX MCIOJIb30Ba-
HUE IJIs1 TpodHIAKTUKU M JIEYEHHUs] pasIMYHBIX Gosie3Heil;
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A monyyeHHe BakUMH (BakLUMHA rematura B, Mansapuu, aHTUreHOB
BHY u mpyrvx aHTUreHOB), GUOJOTMYECKM AKTHUBHBIX MENMTHUIOB
(MHTEpdEPOHDI, MHTEPIEHKUHBI, POCTOBbIE (HAKTOPHI U Ap.) C I10-
MOLLBIO METOAOB OGHUOTEXHOJNOTMM M IPHEMOB FEHETUYECKOW WH-
KEHEPUH;

A pa3paboTka CUHTETUYECKHUX BAKLUMUH HAa OCHOBE MPUPOMHbBIX WIH
CHHTETUYECKUX AHTUIEHOB U MX (PparMeHTOB, a TaKXe MCKYCCT-
BEHHOrO HOCHUTENISI — aJblOBaHTa (MIOMOLIHMKA) — CTUMYJIATOpPA
HMMYHUTETA,;

A y3yyeHUe BPOXKIEHHBIX U MPUOOPETEHHBIX UMMYHOLEDULIMTOB, UX
poTM B HMMYHOMATONOTMM W pa3paboTka HUMMYHOKOpPPHIHPY-
oiei Tepanuu. OTKpPHITHE BUPYCOB, BBI3BIBAIOIIMX UMMYHoIedhH-
LIUTBI;

A pa3paboTka NMPUHUMIHAILHO HOBBIX CITIOCOOOB AMArHOCTMKH HWH-
dbexuMOHHBIX U HeMH(EeKLUHUOHHBIX 6oJie3Hel (MMMYyHOMEPMEHT-
HBbI{, palMOUMMYHHBIA AHAIU3bl, UMMYHOOJOTTUHT, rMOpUIH3a-
UM HYKJIEMHOBBIX KHcioT). Co3gaHue Ha OCHOBE 3THX CHOCO6OB
TECT-CUCTEM [UISI MHAUKALUMU, UIEHTH(PHUKALIMM MHUKPOOPraHHU3MOB,
JUArHOCTUKM MHGEKLIMOHHBIX U HEeMH(pEKLUMOHHBIX bone3Hel (ormy-
XOJIM, CepHeYHO-COCYOUCTblE, ayTOUMMYHHbIE, SHOOKPUHHBIE U
Ip.), @ TaKXe BBHISIBIEHUS HapyLUEHWH INPU HEKOTOPBIX COCTOS-
HUAX (GepeMEHHOCTh, MepeMBaHUe KpPOBH, Iepecagka OpraHoB

U T.A.).

IMepeuncieHsl TONLKO Haubosiee KpYIMHbIE HOCTHXEHUS MOJIEKY-
JIIPHO-TEHETHUYECKOro TMepuoa B PasBUTUU MUKPODUOJOTHHU U HM-
MYHOJIOTHH. 3a 3T0 BpeMs ObUT OTKPBIT PSill HOBBIX BUpPYCOB (BO30Y-
IOUTEJM TeMopparuyeckux mauxopamok Jlacca, Mayyno; Bupyc, Bbl-
spiBatoinit CITH/I) u 6akrepuit (Bo30yauTesib 60JIe3HU JIETHOHEPOB);
CO3/laHbl HOBLIE BaKLMHHbIE M ApYrHe NpoduiakTHYeCKHe Mpernapa-
Thl (BaKUMHBI TPOTUB KOpH, TIONTMOMHUENUTA, MApOTUTA, KIIELLIEBOTO
sHUedaNUTa, BUPYCHOro renatura B, nmoiMaHaToKCHHBI NPOTHB CTOJ-
6HsKa, ra3oBoil raHrpeHsl U GOTyjIM3Ma M Ap.), HOBble JUATHOCTHU-
YeCcKMe Mpernaparhl.

BoJbloit Bk/1an B pa3BUTHE MUKPOOMOJIOTMM MU MUMMYHOJIOTHH B
stor nepuos BHecau 3apybexHble (P. bepuer, . Conk, A. CabuH,
I. Cena, T. Dgenpman, P. IMoprep, J. Kenep, 1. Munbiureitn, H. Ep-
He, C. ToHeraBa u ap.) u oredyecTBeHHbe (A. A. CMOpOIHUHLIEB,
B. 1. Tumakos, TI1. ®. 3aponosckuii, JI. A. 3unsbep, B. M. XnaHos,
. B. Boirogunkos, 3. B. EpmonbeBa, M. I1. Yymakos, P. B. Iletpos,
I1. H. KocakoB W ap.) y4yeHbIe.

B Poccuiickoit ®egepaliiy CyuleCTBYeT pa3BeTBICHHAs! CETb Ha-
Y4HO-HCCIEN0BATEJIbCKUX UHCTUTYTOB U MPEANPUITHH 1O MPOU3BOM-
CTBY INMArHOCTHYECKUX, NMpodUIAKTUYECKHUX M JleueOHbIX Mpemnapa-
ToB. B cucreme PAMH u npyrux BenoMcTB ¢pyHKUIMOHUPYIOT KpyI-
Hble HayyHO-HMCCHeZ0BaTENbCKUE MHCTHTYTHI: SMHUIEMHOJOTHU U
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Mukpoouonsoru um. H. ®. I'amaneun, supycosoruu um. JI. U. Usa-
HOBCKOTO, TMOJIMOMMENNTA U BUPYCHBIX 3HLedanuToB M. M. I1. Uy-
MaKOBa, BakUMH M cbiBopoTOK uM. U. U. MeyHnKOBa, BHPYCHBIX
MperapaToB U Ip.

mnaBa 2

MOP®OJ1I0rMs MUKPOOPIrAHU3MOB

2.1. CuctemaTtnka n HOMEHKNaTypa MMKpPOOPraHu3mMoB

MHorouucneHHblE MUKPOOpPraHM3mbl (OaKTepuu, I'puObI, HpocTeii-
lIMe, BUPYChI) CTPOTO CUCTEMATH3UPOBAHbBI B OTPEIEIEHHOM MMOPSIIKE
10 UX CXOACTBY, Pa3IM4MSIM W B3aMMOOTHOLIECHHUSIM MeXIy co0oii.
BTUM 3aHUMaeTcd CHeLUUaNbHAs HayKa, HasplBaeMasi CMCTEMAaTMKOM
MHUKpOOpraHu3moB. Pasjen cucreMaTHKM, M3YYarOUWIUi MPUHLIMITBI
KiaccuuKaluy, Ha3piBaeTcss TaKCOHOMMUe (OT Iped. taxis — pac-
MOJIOXEHUE, NopsAnoK). TakcoH — rpynmna opraHu3MoB, OOBEANHEH-
Has MO onpedeNeHHbIM OAHOPOAHBIM CBOMCTBAM B paMKax TOW UIU
WHOM TaKCOHOMUYeCKOi Kateropuu. Camoil KpymHOM TaKCOHOMHUYeC-
KOl Kateropueil sipasieTcsl LapctBo, Gojiee MEIKMMHM — TOMIAPCTBO,
OTIEN, KJacc, MopsIoK, ceMeicTBo, pold, BuA, noasua U ap. O6pa-
30BaHHUE Ha3BaHWH MHUKPOOPraHU3MOB perlaMeHTUpyeTcs MexayHa-
POMHBIM KOJEKCOM HOMEHKIATYpbl (300/10THYECKOH, GOTaHHYEeCKOH,
HOMEHK/IaTypbi GakTepuit, BUPYCOB).

B ocHOBY TaKCOHOMMM MHUKPOOPraHHM3MOB TOJIOXEHB! UX Mopgo-
Jornueckue, usznonornueckue, SHOXMMUYECKHE, MOJIEKYISIpHO-6HO-
JloTUYeCKHe CBOMCTRA.

OnHOM M3 OCHOBHBIX TAKCOHOMMYECKHUX KATErOpUi SIBJIsieTCSl BUL
(species) — COBOKYMHOCTbL 0cobei, 0O6bEIMHEHHBIX 110 OJIM3KUM CBOIi-
CTBAM, HO OTIMYAIOL(UXCA OT APYFMX MpeacraButeneil poga. CoBo-
KYITHOCTb OIHOPOAHBIX MMKPOOPraHU3MOB, BbIIEJIEHHBIX Ha MUTATEJIb-
Hoil cpefle, XapaKTepusylowascs CXOIHbIMM MOP(ONOTHUECKHMH,
TUHKTOPUAIBHBIMU (OTHOLIEHHE K KPACHTENSIM), KYJIbTYpajlbHbIMHU,
GHOXUMHUYECKUMH M aHTUTEeHHBIMH CBOMCTBAMM, HA3BIBAETCH YMCTOIA
KYJbTYPOH.

Yucrasi KynpTypa MUKPOOPraHU3MOB, BbUIEJIIEHHBIX U3 OIPENE/IeH-
HOI'O MCTOYHMKA U OTIMYAIOLLUXCSA OT APYrUX MpeACTABUTEJIEH BUAA,
Ha3piBaeTcsl witamMMmoM. Llltamm — OGosiee y3koe MOHATHE, YeM BH[
WK nmoABUA. BiAu3kMM K wwtaMMy SBISETCS MOHSATHE KIOHA; KJIOH
MpeACTaBIsieT COBOKYNTHOCTb IIOTOMKOB, BbIpallleHHbIX U3 €JUHCTBEH-
HO MHUKPOOHOI KIIETKHU.

Ins 0603HayeHUsE HEKOTOPHIX COBOKYITHOCTEH MMKXpOOPTraHWU3MOB,
OTJIMYAIOLLMXCSl 10 TEM WM UHBIM CBOMCTBAM, ynotpebnsercs cyd-
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¢ukc var (pasHOBUAHOCTH) BMeCTO paHee ymoTpebisBlierocs type.
[ToaToMy MHKpPOOPraHU3Mbl B 3aBUCHMOCTH OT XapakTepa pasuudit
o6o3HayaloT Kak mMopdoBapbl (OTIHYME MO MOPGOJIOTHH), Pe3UCTEHC-
Bapbl (OTJIMYME MO YCTOHYMBOCTM K AHTMOMOTHKaM), cepoBapbl (OTIH-
YyHe 0 aHTUreHaM), ¢paroBapbl (OTIHYME MO YYBCTBUTEJIBHOCTH K Oak-
Tepuocdaram), 61uoBapbl (OTIMYHE MO OMONOTMYECKUM CBOMCTBAM) M T. II.

PeinenneM MexnyHapogHoro kojaekca sl 6akTepuii peKkoMeHIo-
BaHbl CJeAyIOLIME TAaKCOHOMUYECKHE KaTeropMu: Kjiacc, OThes, Io-
pSIOK, ceMeiicTBo, pox, BuA. HazpaHue BHAA COOTBETCTBYeT GHHAp-
HOWl HOMEHKJIaType, T. €. COCTOMT U3 ABYX cyioB. Hampumep, Bo36y-
outenb OpiourHoro Tudga nuuierca kak Salmonella typhi. Ilepsoe cio-
BO — Ha3BaHME poJa, KOTOPOe HAYMHAETCS C IPOMMUCHOI GYKBbI,
BTOpO€ CJI0BO 0003HayaeT BUA M MHUILUETCS cO CTpouyHoH OykBbi. Ilpu
TIOBTOPHOM HAaNMCaHWM BUIA POJOBOE Ha3BaHME COKpalliaeTcs [0 Ha-
yajibHOM OykBbI, Hanmpumep S. typhi.

ITo knaccudukaumu bepmxu, 6GakTepHH COCTaBISIIOT LAPCTBO MPO-
KapuoT U aenarca Ha 4 otmena: rpaumaukyTthl (Gracilicutes) — 6ak-
TEpHU C TOHKOM KJIETOUHOH CTEHKOM, rpaMOTpHLATeNbHbIE; HUPMU-
Kytbl (Firmicutes) — 6akTepMd C TOJCTOH KJIETOYHON CTEHKOM,
rpaMITOIOXHTENIbHbIE; TeHepUKYTHl (Tenericutes) — GaKTEpUH «Msir-
KMe», <«HEXHble» 6e3 PUIMIHOH KJIETOYHON CTEHKH, BKJIIOYalOLIUe
MUKOILUTIa3Mbl; MeHI03uKYThl (Mendosicutes), Tak Ha3piBaeMble apXxe-
GakTepuH, oTIMYalomecs AedeKTHOH KIeTOYHOH CTEHKOM, 0COOeH-
HOCTSIMH cTpoeHus1 pubocoM, MeMbpaH U pubocomHbix PHK (pPHK).
Takoe nogpasgejienue GakTepuit, raBHbIM 00pa3oM Mo ocobeHHoC-
TAM CTPOEHMS KJIETOYHON CTEHKH, COOTBETCTBYET CIIOCOOHOCTH OaK-

TPALIMJIUKYTHHIE FAKTEPU U ®HUPMUKYTHBHIE BAKTEPUH
(TOHKOCTEHHEIE,')PAMOTPH- (ToncTocTeHHbIE, IpaM-
HATeTbHBIE) TONOXWUTENBHEIE)
[ Kokxn L4
L Manoukw —
Quuee BuGprons Banumm [T B e Jo |
1 2 3
P . Kamnunobakreprn Krocrpumun O O Oumn
Q™ Ny, C rrvipriiet Kopunetarrepuy o>—0
A~~~ Cripoxers Mmuko6akTepun P
o  Pukxercun AKTHHOMWLETH

e X pamumuu

Puc.2.1. OcHoBHble (HOpMBI MPAUMAHKYTHBIX H (PMPMHUKYTHBIX BakTepHii.
1 — ueHTpanbHoe, 2 — cy6TepMHHATBHOE, 3 — TepMHHAJILHOE PACNOJIOXKEHHE CIIOp.
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TepUil OKpalMBATbCA B TOT WIM MHOH LIBET MpPU OKpacKe 10 METO-
oy 'pama*. OgHako 3TO He SABASETCS IPAaBWJIOM; HAlpUMeEp, HEKO-
TOpbIE copoobpasyloiife GaKTEPUH BMECTO OOBIYHOIO IPaMIIOAOXH-
TEJIBHOTO THIA OKPACKH MMEIOT rpaMOTpHULATENbHYI0 oKpacky. Ilo-
3TOMY [UISI TAKCOHOMMM ©Oakrtepuit Gojiee BaXHOe 3HAYEHUE MMEIOT
0COOEHHOCTH CTPOEHUSA Y XMMHUYECKOTO COCTaBa KJIETOYHBIX CTEHOK,
a He TOJNbKO MX Okpacka rno ['pamy.

Cpeay rpalWIMKYTHBIX, T. €. TOHKOCTEHHBIX, FPAMOTPHLIATEBHBIX
6aKTepuil pasnUyaloT U3BUTbIE (POPMbI — CIHPOXETbl U CITMPUJLIBI,
pa3sHOOOpa3Hble MATOYKOBUIHbIE M ILHAPOBUIHBIE GaKTEPHH, B TOM
Yyucsie PUKKETCUHM U xi1aMuauu. K (pUpMUKYTHBIM, T.€. TOJICTOCTEH-
HBbIM, PPAMIIOJIOXUTEIBHBIM OaKTEPUSIM OTHOCAT pa3HooOpasHble ma-
JIOYKOBUAHBIE M WIAPOBMIHBIE OAaKTEpHH, 4 TAKXE AKTHHOMHLETHI
(BeTBsiliMecst OaKTEpUM), CXOXHME C HHUMM KOpMHeGakTepHu (Oyna-
BOBUIHble OakTepun) M MUKobakrepuu (puc. 2.1). IlompobHee atH
¢opmMbl GakTepuit OynyT omucaHsl B pasgene 2.2.1.

2.2. CTpykTypa 6aKTepManbHOM KIETKM

CrpykTypy OakTepuii U3y4aloT ¢ HOMOLUBIO 3JEKTPOHHON MHKPOCKO-
MUY LEJBbIX KJIETOK U MX YJIBTPAaTOHKMX cpe3oB. OCHOBHBIMHU CTPYK-
TypaMH OaKTepUaJIbHOM KIETKU SIBJSIOTCA: KIIETOYHAst CTEHKA, LIU-
Toria3MaTH4eckass MeMOpaHa, LMTOIIa3Ma C BKIIIOYEHUSIMHM M SApO,
Ha3bIBaeMoe HyKJjeouaoM. BakTepuu Moryr MMeTb M HOIMOJHUTE/b-
HBIE CTPYKTYpBI: Karicyl1y, MUKpPOKAmcyJjy, CAu3b, XIYTHKH, (puMO-
PHH, THIU; HEKOTOpPbie OAKTEPHM CIIOCOGHBI OGPA30OBBIBATH CIIOPBI.

Pasmepbt Gaktepuil U3MepsIIOT B MUKpoMeTpax (MkM). OnMH MHK-
pometp paseH 1000 HaHomeTpoB (HM). B HaHOMeTpax M3MepsIIOT OT-
JeNbHBIE KOMIMOHEHTbI OaKTepHil.

KnetouHass creHka — TMNpoyHas, yrpyras CTpyKTypa, TpH-
naoiass 6akTepum orpejeneHHyl0 (GopMy M CAEPXHUBAIOLIAS BbICO-
KOe OCMOTHYecKoe JaBieHMe B KiaeTke. OHa yyacTBYeT B Mpoliecce
IEJEHUsl KIETKM U TPAHCNOpTe METAbOIUTOB. Y IPaMIIONIOXHTEIbHbIX
GakTepHii KJIETOYHasl CTEHKA TOJIILE, YEM y rpaMOTPULIATENbHbBIX, HO-
crurast 50 HM U Gosiee. B KineToyHON CTEHKE IpaMIIONOXUTENbHbIX Oak-
TepUHA COAECPXKUTCH HEOONBbLIOE KOJMYECTBO I10OJMCAXapuaoB, JIMIIU-
0B U 6enkoB. Bonbluylo dyacth Maccel (40—90 %) xieTouHoit cTeH-
KM 3THX OakTepuil cocTaBisieT MENTUIOTIMKAH (CHHOHMMBI: Mype-
UH, MYKONENTHI), KOBAJTEHTHO CBSI3aHHBIH C TEAXOEBBLIMU KUCIO-
TaMu (oT rpey. teichos — crenka). B kietoyHol creHke rpaMoTpuiia-
TeNbHBIX BaKTepUil NeNTHOOTIIMKAHA colepXHuTcsl MeHbiue (5—10 %).

* Meron, nipeaioxeHHbii B 1884 r. marckum ydyeHbiM Ch.Gram. B 3aBu-
CHMOCTH OT Pe3YAbTATOB OKPAcKH OaKTepuu AenaTcs Ha rpaMmoioXUTeNb-
Hble (cHHe-dVONEeTOBBIM LIBET) W rpaMoTpHLAaTe/ibHble (KpacHblil LIBET).

21



Puc.2.2. CrpoeHve TpaMnoJiOXHTENbHO! (a) M rpaMoTpuuarensHoi (6)
6Gakrepnit (cxema).

K — xancyna; KC — knerounas crerka; HM — HapyxHas mem6pana; 1T — nen-

THaorukad; LIM — uurtonnasmartuyeckas Mem6Gpana; M — Mesocombl; P — pubo-

comst; B — Bomorun; H — nyxieoun; X — xryruk; IT — mum; ITJ1 — neperopox-

xa generns. CTpenkoii yKa3aHo AejleHye rpaMoTprLaTeTbHON GakTepuy myTeM oGpaso-
BaHMsl [IEPETSDKKU.

[MenTUOOMIMKAH NMpPEICTABJIEH [APAJUIEIbHO PACIIOJOXEHHBIMU MOJIE-
KyJAaMM [JIMKaHa, COCTOSILLEro U3 octatkoB N-aueTHINTIOKO3aMUHA
U N-aueTuaMypaMoBOH KMCIOTHI, COeIMHEHHBIX TUKO3UIHON CBSI-
3bi0 THNA B (1—>4). [MKaHOBbIE MOJIEKY/Ibl CBSI3aHbI IONMEPEYHOM
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nenTUIHOM cBA3blo. OTCloma M Ha3BaHMe 3TOro MOJIMMEpa — IIEITH-
noriukaH. OCHOBY NMeNnTHAHOW CBSI3U COCTaBJISIOT TETPANENTHAbL,
cocTosue M3 depeayiowuxcss L- u D-amMuHOKMCIOT, HampuMep,
L-anaHuH — D-riayramMuHOBass KMCJIOTa — ME€30AMAMHHOMMMETHHO-
Bast KMciota — D-ananuH. B nentuaomimkane rpaMIonoXHUTeIbHbIX
6axTepuii BMECTO ME30JUAMUHOIIMMEIMHOBOI KHCJIOTHI YacTo coiep-
XUTCs LL-muaMUHONMUMETHHOBASS KHMCJIOTa WM JIM3UH. DIIEMEHTBI
[JIMKaHa (aueTWITJIOKO3aMUH U alleTHJIMYypaMoBasi KMUCJIOTa) H aMH-
HOKUCIIOTHI TeTpanentuaa (Me3ogiMaMHUHOTIMMeNuHoBass U D-miyra-
MHHOBasi KUCJIOTBI, D-ajaHUH) SIBAAIOTCS OTIMYMTESLHOM OCOOEeH-
HOCTBIO HaxkTepyH, MOCKOJBKY OTCYTCTBYIOT Y KMBOTHBIX M 4YeJIOBE-
Ka. CrocoGHOCTb I'PaMNONOXUTENBHBIX GaKTEpUil MpM OKpacKe [0
I'pamy yaepxuBatb reHUHAHOBBIH (PUONETOBBIA B KOMIUIEKCE C ifO-
noM (cuHe-uoneToBasi okpacka GakTepuit) cBf3aHa CO CBOMCTBOM
MHOTOCJIOIHOTO NMEeNTUAONIMKAHA B3aUMOJEHCTBOBAaTh ¢ Kpackoit. OG-
paborka okpaluieHHoro no I'paMy maska GakTepuii CITMPTOM BbI3bI-
BaeT CyXeHHe [Op B MEeNnTUAOIMIMKAHE U TeM CaMbIM 3aJepXHBaer
Kpacky B KieTtoyHoi cteHke. HaoGopor, rpamorpuuarenbHbie Gak-
TEPUH TIOCJIe BO3AECHCTBUSL CIIUPTOM YTPAYMBAIOT KpacHUTEh, obecl-
BEYMBAIOTCS U MpH 00paborke ¢GyKCHMHOM OKpaIMBAIOTCH B KPACHBI
LBET BCHEACTBHE MEHBIUEro COmepXaHus mnentuaoraukada (5—10 %
Macchl KJIETOYHOM CTEHKH).

B cocras KjeTOYHOI CTEHKM IpaMOTpHLIATENIbHBIX OaKTepHuil BXO-
IOUT HapyxHasi MeMOpaHa (puc. 2.2), cBA3aHHAasl MOCPEACTBOM JIMIIO-
MpOTEMHA C MOJLIEXAIIUM cJioeM TenTuaormnkaHa. HapyxHas meM-
OpaHa MMeeT BHUJ BOJHOOOpAa3HOW TPEXCIOWHOW CTPYKTYpHI, CXOM-
HOM ¢ BHyTpeHHei MeMOpaHOi, Ha3bIBaeMOW LIMTOILIA3MATHYECKOMN
MeMbpaHoit. OCHOBHOI KOMITOHEHT 3THX MeMOpaH — GUMoJeKyIsp-
Hblit (qBOMHOM) cioit sMnuooB. HapyxHast MemOpaHa sIBIsIETCSl acHM-
METPHUYHOM MO3aMYHON CTPYKTYpO#l, NMpeACTaBIEHHON JMUMOMNoIuca-
xapuaamu, docdonunuaamu u 6enkamu. C BHEIIHEH CTOPOHBI ee pac-
nosioxeH sunomnonucaxapua (JINC), cocrosiuii U3 Tpex KOMIIOHEH-
TOB: JMnuIa A, 6a3sMCHON yacT, MIM siApa (OT JNaT. core — KOp),
1 O-cneuuduyeckoil Lenu rmoarcaxapuaa, oopa3oBaHHOH MOBTOPS-
IOLMMHCSL UAEHTHYHBIMU OJIMrOCaXapHIHbIMHK ITOC/IEA0BaTE]BbHOCTS-
MH. JIHmomoaucaxapui <«3asKopeH» B HapyXHoil MeMOpaHe JHUIU-
noM A (puc. 2.3), nNpuaaoili¥M TOKCHYHOCTH JIMIOMNOJIMCaXapuay,
OTOXAECTBASIEMOMY I[MO3TOMY ¢ 3HAOTOKcHMHOM. OT nunuza A oTxo-
IUT OasncHast yacTh aunonogucaxapuaa. HaubGonee nocrosiHHON 4a-
CThIO filpa JIMMOINOJHCAaxXapuaa SIBJISAETCA KETOAE30KCHOKTOHOBAsS
kucnora. O-crieuuduyeckas Lelb, OTXOAALLUAS OT sIpa JIUIIOMNOIU-
caxapuia, ornpemenseT ceporpymnmny, cepopap (pasHOBHMIHOCTh Gakre-
puit, BbIsIBNIsSIEMass ¢ TMOMOILBI0O MMMYHHOI# CBIBOPOTKHM) OIpeleseH-
Horo iraMma Gakrepuil. TakuM oOpa3oM, C MOHATHEM JHUIOMIOIN~
caxapulia CBsI3aHbl MpeACTaBieHUst 06 O-aHTHUrEHE, MO KOTOPOMY
MOXHO nU¢depeHUNPOBATh GaKTEPHH.
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Puc.2.3. CrpoeHue KIETOYHOI CTEHKH W LMTOIIa3MaTHYECKOW MeMOGpaHbl
rpaMoTpyLIaTeNbHBIX GakTepHit (cxema).

J1 — anunug; 11 — npotenn; JINC — naunonoaxcaxapua.

] [rrorurasmaTiaeckas

Benku mMarpukca HapyXHoW MeMOpaHBl IPOHU3BIBAIOT €€ TaKUM
o6pa3oM, yTO MoOJeKy/Ibl Oejika, Ha3blBAEMbIE NMOPUHAMH, OKAMMIIS-
10T rTMIpoGUIIbHBIE TIOPBI, Yepe3 KOTOPbIE MPOXOISAT BOma U MeJIKUE
MoOJIeKYJIbl Maccoit no 7 k. Mexny HapyXHO#H M LMTOIUIa3MaTHYyeC-
KOt MeMOpaHaMM HAXOAMTCS MEPUILIa3MaTHYECKOe ITPOCTPAHCTBO,
WM NepUIa3Ma, colepxatuasi ¢pepmenTsl. [Ipy HapylieHuH cuHTe-
3a KJIETOYHOM CTeHKU OakTepuili moj BAMsIHUEM (epMeHTa JU30LH-
Ma WJIM MEeHUUWIIMHA, a TaKXe 3allMTHBIX (haKToOpOB OpraHu3Ma
o6pa3yloTcsi KNeTKM ¢ M3MEHEHHOM, yacTo 1uapoBUAHON (GOpMOIii;
MPOTOILIACTHl — GAKTEPUH, IMOJHOCTHIO JIUILIEHHBIE KJIETOYHOM CTEH-
KM, U ctheporactel — 6aKTepuH C YaCTUYHO COXpaHHUBILEHCS Ke-
To4yHo# creHkoi. [lociae ymaneHuss MHIMOUTOPA CHUHTE3a KJIETOYHOL
CTEHKH Takue HM3MeHEHHble 0aKTepUH MOrYT peBepCHpOBATH, T. €.
NMpUOOpPETaTh MOJHOUEHHYIO KJIETOYHYIO CTEHKY M BOCCTaHaBIMBATh
ucxonHyto ¢opmy. Bakrepuu cdeporiacTHoro MM MpOTOILIACTHOrO
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TUMNA, YTPAaTUBIUME CNOCOOHOCTH K CHHTE3Y IMENTUAOTIMKAHA IOk
BJIUSIHUEM AHTUOMOTHKOB WM APYrux ¢(pakTopoB M CIIOCOOHBIE K
pa3sMHOXeHu!o, Ha3biBaloTca L-dopmamu. L-opMbl MOryT BO3HHMKATh
U B pesynbraTe MyTauuii. OHU MPEACTABISIIOT co00if OCMOTHYECKH
YYBCTBUTEJIbHbBIE, WAPOBUIHBIE, KOJIOOBHIHBIE KJIETKH pa3nUHOMN
BEJIMYMHBL, B TOM YHMC/E M IPOXOAsilHe Yeped GakTepHaibHble PUITb-
Tpbl. L-dopMbI MOryT 06pa3oBbIBaTh MHOTHE GakTEpUU — BO3OYIH-
TeaU UHOEKUMOHHBIX Oosie3Hel.

lHutonnaszMatuyeckasi MeMbGpaHa SBIAETCS TPeXCIOMHOM
CTPYKTYPOW M OKPYXaeT HapyXHYIO 4acTh LIMTOIUIa3Mbl 6aktepuid. Ilo
CTPYKTYpPEe OHa [10X0Xa Ha LIMTOIUIa3MaTUYECKYIO MeMOpaHy KJIEeTOK
JXUBOTHBIX; COCTOUT M3 ABOMHOIO CJIOSl JIUIIMIOB, INIaBHBIM 0OpasoM
dbocdonunuaoB co BCTPOEHHBIMH MOBEPXHOCTHBIMU U WHTETPaIbHBI-
MM OenkaMH, Kak Obl MPOHM3BLIBAIOILIMUMH HACKBO3b CTPYKTYPY MEM-
6paHbl. HekoTopble U3 HUX SIBJISIOTCS TMepMeasaMMu, Y4acTBYIOLIMMHU
B TpaHcriopTe BeilecTB. Llurornasmatuyeckas MeMOGpaHa sIBISETCS
IWHAMHUYECKOH CTPYKTYpO#l C MOOBHXHBIMA KOMIIOHEHTAMH, MO3TOMY
ec MPeICTABISIOT KaK MOOWJIBHYIO, TEKy4yl0 CTPYKTYpYy. OHa yJacTByer
B PEryJsiliMl OCMOTHYECKOTO NaBIEHMUsI, TPAHCIOPTE BEILUECTB U 3HEP-
reTU4eckKoM MeTabosu3Me KIETKM (32 cyeT (pepMEeHTOB LIeMU Mepe-
Hoca anekTpoHoB, AT®-a3bl u ap.).

Ilpy M30BITOYHOM pOCTe MO CPAaBHEHUIO C POCTOM KIIETOUHOM
CTeHKH LMTOIUIa3MaTHyeckasi MeMOpaHa oOpasyeT MHBAarMHarhl, T.€.
BMAYKUBAHUS B BUIE CJIOXHO 3aKPYYEHHBIX MEMOpaHHBIX CTPYKTYD,
Ha3bIBaEMbIX Me30COMaMU. MeHee CJIOXHO 3aKpYYEHHbIE CTPYKTYDBbI
Ha3bIBaIOTCA BHYTPHULUMTOILIA3MATHYECKUMH MeMOpaHamu. Poian Me3so-
COM W BHYTPULIMTOIUIa3MaTHUYeCKUX MeMOpaH [0 KOHLA HE BbISICHE-
Ha. TTonaraior, 4To OHM Y4acTBYIOT B HEJICHUM KJIEeTKH, obecreyu-
Basi dHEprueil CUHTE3 KIETOYHOM CTEHKH, CEKpPELIMM BEllecTB, CIIO-
poobpa3oBaHuM, T.€. B IMpolieccax, COMPOBOXIAMOWIMXCA OOJbILOIA
3aTparoil 3HEpPrUU.

IuTonnasma OGakTepuil 3aHMMaeT OCHOBHOH OOBEM KIIETKH M
COCTOUT M3 pacTBOPUMBIX GeskoB. Pubocombl OakTepuil UMEIOT KO-
adduimeHT cequmenTauun 70 S B omiMuue oT puBOCOM, XapakKTep-
HbIX A5 3yKapuoTuueckux kietok (80 S). ToaToMy HekoTopble aH-
TUOMOTHKU, JECTBUE KOTOPbIX OCHOBAHO HA MOJABJIEHUU CUHTE3a
Benka nyreM CBa3blBAaHMSI UX ¢ pubocomaMu GakTepuid, He OKa3hl-
BAIOT BAMSIHMSL HA CUHTe3 Genka 9YKapHOTHYEeCKHUX KieToK. B uuro-
T1a3Me MMEIOTCS PadIMyHble BKIIOUEHUS] — TONUcaxapuibl, MOJU-
B-MacisiHasi Kucmota M noiudocdarsl (BomoTUH). OHU HaKaruBa-
I0TCS NpU M3OBITKE MUTATE/IBHBIX BELIECTB B OKpYXaloule cpefe H
BBITIOJIHSIIOT POJIb 3aMACHBIX BELLECTB JUIS MUTAHUSI U SHEPreTUYECKUX
notpebHocTeil. 3epHa BOJIIOTMHA BBISIBAAIOTCS Y AMdTepUitHON Mmanoy-
KU B BUAEC WUHTEHCUBHO MMPOKpPALUUBAIOLIUXCS [MOMIOCOB KIIETKH.

Hykneoun (oOpasoBaHue, nonoGHoe simpy) — IKBUBAJIEHT sipa
y 6akTepuii. Hyxieoun pacrionoXeH B uUeHTPaNbHOI 30HE GakTepuit
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B Buae asyHutyatoit JJHK, 3aMkHyTOH B KOJNBLO M IJIOTHO yJiO-
XEeHHoH Harmonobue kiybka. B otnuuue ot aykapuor supo Gakrepuit
HE MMeEET SIIEPHOH O0OJIOYKHM, SIPBIILIKA MU OCHOBHBIX GeJIKOB (rMc-
TOHOB). OOBIMHO B GaKTepUATBHON KJIETKE CONEPXUTCH OXHA XPOMO-
coMa, MpelcTaBleHHasA 3aMKHyToi B koiblo mosekynoit JTHK. Ipu
HapylIeHUU [eJIeHUsI B HEel MOXeT Haxomurbcs 4 XpOMOCOMBI U
Goiee.

Hyxieounn, BbisiBISIETCSI B CBETOBOM MHKPOCKOIE IMOC/E OKPacky
crieundpuyeckumu wist JHK merogpamu no Pensreny mnu 'mmse. Ha
3JIEKTPOHOrpaMMax YJIbTPATOHKHMX Cpe30B GakTepuil HYKIeOuI UMeeT
BUI CBETJIBIX 30H C GUOPUIISAPHBIMM, HUTEBUIHBIMU CTPYKTYpaMu
OHK.

KpoMe Hykieouna, npencraBjieHHOTO OOHOM XpOMOCOMOiA, B 6ak-
TepHAJIbHOM KJIETKE MMEIOTCS BHEXPOMOCOMHBIE (DaKTOpbl Hacjes-
CTBEHHOCTH — IJIa3MUIbl (cM. pasmen 5.2).

Hekortoprle Gaktepuu (MHEBMOKOKKH, KjieGCHesUlbl U zp.) obpa-
3ylOT Kamncyjly — clu3dcToe obpa3oBaHHe, MPOYHO CBA3AHHOE C
KJIETOYHOM CTEHKOM, MMeIoLlee YEeTKO OyepyeHHbIE BHEIUHMUE Ipa-
HUUBL. Kamncyna pazimyuma B Ma3kax-oTIeyaTkax U3 MaToJIOrMYecKoro
Matepuana. B yHcThIX KynbTypax GakTepuil Karcysia obpasyercst pexe.
OHa BBIABJIAETCS MpPU CHELUANBHBIX METOHAX OKpPAaCKH, CO3MAIOLIMX
HEraTUBHOE KOHTpacTHpOBaHHWE BellecTBa Karcyibl. OObIMHO Karmcy-
Jia COCTOUT M3 MOJIMCAXapuaoB (3K30MOJMCAXapUIOB), UHOrAA Mo-
JIMMENTHAOB, HanpuMep y cubupesisaeHHo# 6aimsuibl. Karcyna run-
podunsHa, oHa mpensATcTByeT ¢aronurody 6aktepuit. MHorue 6ax-
TepUU 00pasyloT MUKPOKATICYJNy — CIAU3UCTOe 00pa3oBaHHE, Bbl-
SIBJISIEMOE TIPU 3JIEKTPOHHON MHUKpOcKONUHU. OT Kancyibl CleayeT oT-
JIMYaTh CJH3b — MYKOWAHbIE 3K30MOJIMCAXAPUIbI, HE HMMEIoLI1e
YeTKHUX BHELIHUX rpaHul. bakrepHaylbHbIE 3K30MMOJIUCAXAPUIBI YYACTBY-
10T B aare3uu (MpUWIMMAHUU K cybcTpaTaM), UX elle Ha3blBaloT [JIU-
KOKaJTUKCOM.

Kpome Toro, uto GakrepHUalbHble 3K30MOJMCAXAPUIbI CHHTE3U-
pylotcs 6aKkTepusIMM MMyTeM CEKPELMHM UX KOMIIOHEHTOB, CYLIECTBY-
€T W Ipyroil MexaHW3M UX oOpa3oBaHUsi — MpU AECHCTBUM BHEKIIE-
TOYHBIX (PEPMEHTOB Ha AUcaxapuipl. B pe3ynbrate 3T0oro obpasylorcs
OeKCTpaHbl U JieBaHbl. Karicyna M ciusb npefoxpaHsiiorT 6akrepuu ot
MOBPEXIEHUM, BBICHIXaHUSI, TAK KaK OHU TMAPOGHIbHBI U XOPOLLUO
CBSI3BIBAIOT BOAY, MPEMATCTBYIOT AEHCTBHIO 3aLMTHBIX (pAaKTOPOB Mak-
poopraHu3ma U OGakreprodaros.

Xrytuku 6axkrepuil OMpemeNslOT WX IMONBUXHOCTb. XKryTHku
MPeACTaBISAIOT cO00i TOHKHE HUTH, Gepyluue Hayajuo OT LMTOILIA3-
MaTHYecKoii MeMOpaHbI; JUIMHA UX GoJiblie, YeM JUIMHA KJIeTKU. Tou-
LMHA XTYTHKOB 12—20 HM, miMHA — 3—12 MKM. YMC/IO XIyTHKOB
y 6GakTepHif pamiMYHbIX BUIOB BAPbUPYET OT OXHOro (MOHOTPHX) y XO-
JIEpHOro BUOpPHOHA 1[0 OECATKA M COTEH XIYTHKOB, OTXOISLUMX IO Me-
puMerpy 6akrepuu (NMEpUTPUX), V¥ KUILEYHOMH NaJOUKW, NpoTest U Ip.
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Puc.2.4. Kuweunas nanouyka. DiaeKTpoHOrpaMMma.

1 — Xrytuku; 2 — BopcHHKM; 3 — F-nunu c ancopbHpoBaHHBIMH cepHYeCKMMH
Gaktepuodaramu (npenapar B.C.Tiopuna).

JIooTpUXU UMEIOT MYYOK XI'YTHKOB Ha OQHOM W3 KOHLIOB KJIET-
KU, aMPUTPUXH — MO OZHOMY XIYTHKY HWIM My4YKY XIYTHKOB Ha
MPOTHUBOMONIOXHBIX KOHUAX KIeTKH. ’KIYyTHKH MpHUKPeIUIeHbl K LH-
ToIJ1a3MaTHYeCKo MeMOpaHe M KJIETOYHOH CTeHKe CrellMalbHbIMU
nuckamu. T1o XHMUYECKOMY COCTaBY XIYTHMKM COCTOST M3 Oeska —
dnareunHa (ot anr. flagella — XryTuk), obnaagamolLero aHTUreHHOM
crietduuHocThio. CyObenrHULbI (rare/UIMHa 3aKpy4YeHbl B BUIE CITH-
panu. JKryTMKH BBISIBJISIIOT C MTOMOLUBIO 3JIEKTPOHHOW MHKPOCKOIHHU
MpernapaToB, HamblIEHHbIX TSXKEAbBIMU MeTajulaMu (puc. 2.4), WK B
CBETOBOM MHKpOCKOMNe mociie oO6paboTKu MpenapaToB CHeLHaNbHBI-
MU MeToziaMu (Hampumep, nocyie cepeOpeHust).

DOuMOGpUM U NMUAU — HUTEBUAHBIE 06pa3oBaHUA (CM. pHc. 2.4),
6onee ToHkHe U KopoTkue (3—20 Hmx0,3—10 MKM), yeM XIyTHKH.
DOuUMOpUU OTXONAT OT TMOBEPXHOCTH KJIETKH UM COCTOAT M3 Oelka,
HaspiBaeMoro nuiuHoMm. Cpenu ¢uMMOpHMIi pa3HOro THMa BBIIEISIOT
¢huMOpUK, OTBETCTBEHHbIE 3a anre3uio, T.e. NPHUKperieHue Oakre-
pUil K ropaxaeMoil Kierke (Harmpumep, nmund 1 obuiero Tuma —
common pili); dUMOpUK, OTBETCTBEHHBIE 3a IMKTAaHKE, BOXHO-COJIE-
Boit obmeH; mosiosble (F-munu), unu KoHblOrauMoHHble, MuanH. [Tunu
00LIEero TUMa MHOTOMMCIEHHbI M AOCTMIAIOT HECKOJIBKMX COTEH B
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OMHOM kiieTKe. TepMUH «MWIK» TIPUMEHSIETCs1 yalle sl 06o3Have-
HHUSL 0CcoObIX (PUMOpPHIT — MOJOBBIX MUIIEH, 00pa3yeMbIX TaK Ha3bl-
BAEMBIMU MYXCKUMM KIETKAMU-HOHOPAMU, CONEPXAUIMMM TPaHCMHC-
cuHble wasmuasl (F, R, Col); ux konuuecrso 1--2 Ha ietky. Or-
JIMYUTENIbHOM OCOOEHHOCTBIO TMOJIOBBIX MUWIEH SIBISETCSt B3aUMOIE-
CTBUE C OCODBIMM «MYXCKUMH» cepudeckUMU OGaktepuodaraMu.

Cnopsl — cBoeoOpa3zHass ¢opMa MOKOSLUUXCA (HUPMUKYTHBIX
GakTepui, T. €. GaKTepHil C IpPaMIIOJOXHUTENbHBIM THUIIOM CTPOEHHUS
KJIETOUHOM cTeHKHU. Cropbl 06pa3yloTcsi NMpU HEOMAronpHUsATHBIX YyC-
JIOBUSIX CYLLIECTBOBAHMSI OaKTEpHid, CONPOBOXIAIOLLIMUXCS BBICYILIMBA-
HUEM, AeHULMTOM NMUTATENBHEIX BElECTB U T. K. [Ipu 3TOM BHYTPH
ofHoi GaxkTepuu obpasyercs oxHa crniopa. [TosToMy obpasoBaHue criop
crocobCTBYET COXpAaHEHMIO BHUAA U HE SIBISETCS CIOCOOOM pa3MHO-
XeHUs, KaK y rpubos. CriopooOpasyioliue aspoOHble GakTepuu, y
KOTODbIX pa3Mep CHOpbl HE MpPEBBILLAET AUAMETpa KJIETKH, Ha3bIBa-
10TCsl GalMIaMu, a cropoobpasyolliue aHa3poOHbIE GaKTEpUH, Y KO-
TOPBIX pa3Mep CIOpbl MPEBLIIIAET AUAMETP KIETKH U OHU IMO3TOMY
MPUHUMAIOT ¢OpMY BepeTeHa, Ha3bIBalOTCS KJIOCTPUAUSIMH (OT Jar.
clostridium — BepeTeHO).

Ilpoluiecc cropooGpa3oBaHUsSI MPOXOAMT DS CTaNUi, B TeueHUE
KOTOPbIX YacThb LIMTOMIA3Mbl U XPOMOCOMa OTHENSIIOTCSI, OKPYXasch
LMTOIIa3MaTUYeCKOM MeMOpaHo#; ob6pa3yercsi mpocropa, 3areM ¢op-
MHUpYeTCs MHOrOC/IOHAas TJIOX0 MpoHHUaeMast obosouka. Crniopood-
pa3oBaHHe COMpPOBOXIAETCS MHTCHCUBHBIM MNMOTpeOJIeHUEM MpocIo-
poii, a 3areM c¢opMupyloLIeiicss 000J0UKON CIOpbl AUMUKOIUHOBOM
KUCJIOTHI M WoHOB Kanbuus. Ilocie dopMupoBaHHs Bcex CTPYKTYp
criopa npuoOpeTaeT TepMOYCTOMYMBOCTb, KOTOPYIO CBA3BIBAIOT C
HATMYMEM IUNUKoauHATa Kanbuus. CriopoobpasoBaHue, ¢opma U
pacrojioXXeHHUe CIop B KJeTke (BEereTaTUBHOM) SIBISAIOTCS BUAOBBIM
cBOMCTBOM 0akTepuii, 4TO MO3BOJSIET OTJMYATb UX LPYr OT Apyra.
®opma criop MOXeT OblTb OBaJIbHOM, LIAPOBUIHOMN; PACITOJOXEHUE
B KJIETKE TEPMMHAJbHOE — Ha KOHLE MajJoyKu (BO3OYAUTENb CTOJ-
6HsIKa), cyOTepMUHaNbHOE — OJMXKEe K KOHLY MaTOYKHU (BO3OGyauTe-
I GOTyaIM3Ma, ra3oBoW TaHCPeHbl) M LeHTpajibHoe (cubupesi3BeH-
Haga 6Gauuiia).

Cneuuduueckyie 3J1€MEHTbI CIIOPBI, BKJIIOYasi MHOTOCOHHYIO 060-
JIOYKY U JUNMUKOJMHAT KajbliMsl, OOYCIOBIMBAIOT €€ CBOWCTBA: OHa
IIOJITO MOXET COXpaHAThCS B MOYBE, HANpUMeEp Bo3GYIUTEeNHU cUOUp-
CKOH f3Bbl M CTOJIOHSIKA — HECATKH JieT. B GiaronpUsTHBIX YCIOBUSIX
OHHU MPOPACTAIOT, MPOXOIsl TPH CTAAUU: AKTUBALIMIO, ‘MHULHKALIMIO,
BolpacTaHusi. Flpu aToM U3 omHO# crniopsl oOpasyercss oqHa GakTepusl.
AKTHBALHUS — TFOTOBHOCTb K MpopacTtaHuio. OHa yCKOpSIETCSl NP Mpo-
rpeBaHud npu Temmeparype 60—80 °C. MHMuMaULUs NMpopacTaHusl
IJTUTCSl HECKOJIbKO MMHYT. BbIpactaHue xapaxtepusyercsi ObICTpPbIM po-
CTOM, CONPOBOXIAIILUMCA paspylleHHueM OOOJOYKY CIIOPbl M BbI-
XO[IOM TMpOPOCTKA. )
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Puc.2.5. OcHoBHble dopMbl GakTepwii.

I — cTaduAOKOKKH; 2 — CTPENTOKOKKM; 3 — caplHa; 4 — TOHOKOKKH; 5 —
NHEBMOKOKKM; 6 — Kamncyna NMHEBMOKOKKOB; 7 — KopuHeGaxtepuu avdrepun; § —
KiocTpuauu;, 9 — Gauunnn; 10 — BubpuoHbl; 11 — cnupuanei; 12 — TpenoHemsl;
13 — 6Goppenuu; 14 — nenTtocmupbl; 15 — aKTHHOMHMLETHI; 16 — pacnonoxeHue
XIYTHKOB: a — MOHOTPUXH, 6 — n0QOTPUXH, B — aMOUTPUXH, T — MNEPUTPUXH.

®opmbl 0axkTepuit. bakrepuy ObIBAIOT LIAPOBUAHBIE, MAJIOYKOBUA-
Hble, U3BUTbIE U BeTBAlUMecs (pHc. 2.5).

KokkW — LIApOBHAHBIE KIETKH, KOTOpPbIE B 3aBUCHMOCTH OT B3a-
UMHOTO pAacCMONIOXEHUS HensaTcd Ha MUKPOKOKKH, NUILIOKOKKH,
CTPENTOKOKKH, TETPAKOKKH, CapLMHBI, CTa(PUIOKOKKH. MHKPOKOK-
KM DACIoNaraloTcs B BUAE OTHENBHBIX KIIETOK, IUILIOKOKKH, WIH
MapHble KOKKH, — MapaMH (ITHEBMOKOKK, NOHOKOKK, MEHWHTOKOKK),
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TaK KakK KJIETKH Iocie JeJleHUs He pacxomsrtcs. [THEBMOKOKK (BO3-
OyauTeib MHEBMOHHMM) MMEET C TNPOTHUBOMONIOXHBIX CTOPOH JaHLE-
TOBUAHYIO (hOopMy, @ TOHOKOKK (BO3OYIUTE]h TOHOPEH) U MEHUHIO-
KOKK (BO30ynuTeNb 3MUAEMUYECKOTO MEHMHTUTA) — (opMy Kodeii-
HBIX 3€peH, OOpAaleHHbIX BOTHYTOH MOBEPXHOCTBIO APYr K IpYTY.
CrpenTokokku (OT rpey. streptos — LIEMOYKa) — KJIETKH OKPYIIOW
WIH BBITSIHYTOH (bOpMBI, COCTaBJISIIOLIME LEMOYKY BCIEACTBUE JeJie-
HHUS KJIETOK B OIHOI TUIOCKOCTU M COXPAHEHHS CBSI3M MEXAY HUMH
B Mecte JeneHusi. CapluHbl (OT JaT. sarcina — CBf3Ka, TIOK) pacro-
Jlaralotcsl B BUAE MakeToB U3 8 M Gojiee KOKKOB, TaK KaK OHH 00-
pasyloTcsi Npu JeJIeHUH KIETKH B TpeX B3aUMHO INeprieHAUKYIAPHBIX
obnacrax. Cradunokokku (oT rpey. staphyle — BUHOrpagHast rpo3isb)
MPELCTABNSIIOT COOOH KOKKH, PacrojioXEeHHbIe IpYNaMu (Ipo3fbs-
MH) B pe3yJNbTaTe OEJEHUS B Pa3HbIX IMJIOCKOCTSIX.

[TanoykoBuaHbie OGakTepud pa3lIMyalOTCs MO pa3MepaM, (opme
KOHIIOB KJIETKH M B3aHMMHOMY pPacloJIOXEeHHIO KJIeToK. JIMHa Kie-
TOK BapbupyeT oT | no 8 Mkm, tonumHa — ot 0,5 mo 2 Mkm. Ila-
JIOYKH MOTYT OBbITb NMpaBWIbHOW (KMILIEYHAss Majioyka U Jp.) U He-
npaBuibHON (KOPUHEOGAKTEpUH M Ap.) GOPMEI, B TOM 4YMCJie BETBS-
lmuecs, HampuMmep akTMHoMMUETbl. Haubosiee Menkue MmajoykoBHI-
Hble OaKTepUM — PUKKETCHUHU.

KoHIbI Maloyek MOryT ObITh Kak Obl 0Ope3aHHbIMU (CHOMpesi3-
BeHHad Oalu/uia), 3aKpyrjeHHbIMU (KUIlleYHasl Majiouka), 3a0CTpeH-
HbIMU (¢y306aKkTepun) WIM B BHUIE YTOJILEHHUS, U TOrAa Najoyka
noxoxa Ha OynaBy (KopuHeOGakTepuu audrepuu).

Crerka M30THYTble MAJOYKW HA3bIBAIOT BUOpHUOHAMM (xonep-
Hblii BUGpHOH). BoJIBILIMHCTBO MaJIOYKOBUAHBIX OakTepuil pacrnona-
raetcss GecrmopsAnoyHo, TaK KaK Mocje AEJNEHUS] KIETKU PacXomsiTcsl.
Ecnu nocne nejieHUsl KJIETKH OCTAlOTCA CBA3aHHBIMU oOlIMMH par-
MEHTAMU KJIETOYHON CTEHKM M HE pacXodsiTcsl, OHW pacCIojaraiorcs
non yrioM Apyr K Ipyry (kopuHeGaktepuu nucdrepuu), obpasyioT
uenouky (cubupes3BeHHass OaLUIIa).

WUssuthle dopMbl — crnivpaneBUiHble GaKTEPUH, HAIIPUMEP CITH -
PHUJIIBI, MMEIOWME BUI liTonmopoodpa3Ho M3BUTHIX kietok. K ma-
TOTEHHBIM CITMPHJUIAM OTHOCHUTCS BO3OYAMTENDb CONOKY (OOJNE3HU YKY-
ca KpbIC), K U3BHUTBIM — KaMITHJIODAaKTephl, UMEIOLLME U3rMObI, Kak
y Kphia JeTslied 4Yaiku; OMU3KUM K HUM M Takue OakTepuH, Kak
CIIUPOXETHl, UMEIOUIHE PSIi OTIMYUTEIbHBIX 0COOEHHOCTE.

CnupoxeTbl — TOHKHE, JUIMHHbIE, U3BUThIE (CIUpaJEeBUAHON
dopMbl) GakTepUH, OTIMYalOLIMECS OT CIUPHUII MMOABUXHOCTBIO,
00ycNOBIEHHO# «crubarebHBIMU» U3MEHEHUAMU KJeTok. Crinpoxe-
Thl COCTOSIT M3 HApYXHOW MeMOpaHbl (KJIeTOYHON CTEHKH), OKpY-
XaIWEA MPOTOIMIa3MAaTUYECKUA LIMJIMHAP C LIMTOIIa3MaTUYECKOMI
MeMOpaHOl M aKCHAIbHOM HUTHIO (AKCHMCTWIb). AKCHAJIbHAsI HUTb
HaxXOOUTCS TMoJ HapyXHOW MeMOpaHo#t M KakK Obl 3aKpyyusaercs
BOKDYT' MPOTOILIA3MATHUYECKOro LMJIMHIAPA CHUPOXEThI, MPUAABAs ei
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BUHTOOGpa3Hyl0 ¢opMy (IepBUYHBIE 3aBUTKH CITUPOXET). AKCHAIb-
Hasi HUTb COCTOMT U3 (UODUINT — aHAOTOB XIYTUKOB OakTepuit u
TIpeACTaBiIsieT co6oi coKpaTuTeabHbli OenoK duareuiuH. OHU npU-
KperuleHbl K KOHLIaM KJIETKM M HampaBjieHbl HAaBCTPEYY OPYr HOpPYry.
Ipyroit koHew ¢ubpunn cpoboneH. Yucio u pacronoxeHue ¢ub-
PWII BapbUpPYIOT Yy pa3HbIX BUAOB. PUOPWILIBI y4acTBYIOT B I[Epe-
IBUXEHUM CIIMPOXET, NPUIABasi KJIETKAM BpalllaTelbHOe, crubareinb-
HO€ UM mnocTyrnarejbHOe OBUXEHHe. [Ipu 3TOM criHpoxeTsl 06pasyioT
TNIETJIH, 3aBUTKH, U3rUObl, KOTOPBIE MOJYYMJIM Ha3BaHWE BTOPHYHBIX
3aBUTKOB. OHM [JIOXO BOCIIPHHHUMAIOT KpacuTeau. OObIYHO CIIMpoXe-
Thl OKpAIUMBAOT Mo Merody PomaHoBckoro—I'MM3el WM cepebpe-
HHeM. B XUBOM BHIE MX UCCIENYIOT C IOMOLUBIO (Pa30BO-KOHTpACT-
HOW WJIM TEMHOIIOJIbHOH MHMKPOCKOITHM.

CrpoxeThl MpencTaBieHbl 3 pojaMu, MAaTOT€HHBIMM ISl Yeso-
Beka: Treponema, Borrelia, Leptospira. Crimpoxetsl poxa Treponema
UMeT Mo 8—12 paBHOMEpPHBIX MEJKHMX 3aBUTKOB. IlaToreHHBIMH
npeacraButessiMu ansiorest T. pallidum — Bo30Oynutens cuduiInca
u T. pertenue — BO3OynUTENbL Tporuyeckon Gone3Hu dpambesun. ime-
I0TCsl U canpodUThl — oOMTATENM TMOJIOCTH PTa U Wia BogoemoB. CriH-
poxeThl pona Borrelia 6osee mIHHHBIE, UMEIOT MO 3—8 KpYITHBIX 3a-
BUTKOB. K HMM OTHOCUTCA BO30OYIUTENb BO3BpaTHOro THga B.
recurrentis. Crinpoxetsl poga Leptospira mMmeroT Hernybokue U 4yac-
Thle 3aBUTKH — B BHIEe 3aKpydyeHHOI BepeBKM. KOHIIBI 3TUX HHUTe-
BUAHBIX CITMPOXET K3OTHYThI HArNOZOOHEe KPIOYKOB C YTOJILIEHUSIMU
Ha KoHuax. O6pa3ys BTOpUYHbIE 3aBUTKU, OHHU IPUODPETAIOT BHI
6ykB S uan C. IlaTtoreHHblit npeacraButeas — L. interrogans U mp.
IaToreHHble JENTOCHUPHI MOMAJAIOT B OPraHW3M C BONOW WM TNH-
e, MPUBOIA K PA3BUTUIO KPOBOU3JIUSHMI U Xentyxu. Canpodur-
Hble MpEICTABUTEIM OOUTAIOT B BOIE.

PUKKETCUHM — MeJKUE paMOTpPHULIATEbHbIE MATOYKOBHUIHBIE
6aktepuu pasmepoM 0,35—1 Mkm; obauraTHble BHYTPUKIIETOYHBIE Ma-
pasuTbl. OGUTAIOT B OpraHU3Me YWIEHHCTOHOTUX, KOTOpBIE SIBISIIOTCS
UX Xo3sieBaMH WIM nepeHocyukamMu. CBoe Ha3BaAHUE PUKKETCUM [10-
ayuyunu B dectb X. T. PHUKKeTca — aMepUKaHCKOro Y4YeHoro, BIIEp-
Bble OMUCABLIETO OAHOrO W3 Bo30OymuTeNed (HNATHUCTasT JTUXOpalIKa
CKalucTbIX rop).

®opma 1 pa3Mep PUKKETCHUI MOTYT MEHSTbCS (KJIETKM HEMpaBHIIb-
HO#M ¢hopMBbI, HUTEBUAHbIE) B 3aBUCMMOCTH OT YCIOBUI pocra. Puk-
KETCHM, KaK U OOJIbLIMHCTBO 6aKTEpUi, pa3MHOXAIOTC OMHAPHBIM
neneHneM. CTpYKTypa pUKKETCHUI HE OTJIMYAeTCs OT TAKOBOM IpaMoT-
puuaTenbHbIX OakTepuii. BOJBIIMHCTBO PUKKETCUII HE MOIYT pa3BHU-
BaThCA BHE XHBOW KIIETKH, OHM BBIPAILMBAIOTCS B XEJNTOYHBIX Melll-
Kax KypuHOTo 3MOpHOHA, NMepeXHUBAIOILIMX KyJIbTypax KJIETOK U TKa-
HSIX XXWBOTHOro. PHKKETCHM 061aJal0T HE3aBUCUMBIM OT KJIETKH-XO-
351HHa MeTaboJM3MOM, OHAKO, BO3MOXHO, OHU IOJYYarOT OT HEro
MaxKpo3pruiecKkue COEIMHEHHs JUISl pa3MHOXeHUs. B maskax M Tka-
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HAX HMX OKpalIMBaT Mo Merony PomaHoBckoro—I'MM3sl wnu o
I1. ®. 3nponoBckoMy.

Y yesioBeKa PUKKETCHU BBI3BIBAIOT IMUACMUUYECKHIA CBITHOM TH(
(Rickettsia prowazekii), knewiesoit pukkercuos (R. sibirica), 1uxopanxy
uymyraMyiud (R. tsutsugamushi), maTHHCTyIO auxopanky CKaaucTbIX
rop (R. rickettsii) u np.

Xn1aMUIUU, WM TaablPOBMHM, OTHOCSITCS K OOJIHMIaTHBIM BHYT-
PUKJIETOYHBIM KOKKOBHIHBIM IPaMOTpHIATENEHBIM Gakrepusam. [erom
XITaMMIUA CONEPXUT B 4 pasa MeHbllie MeHEeTUYeCcKOoH WHOopMaLuH,
YeM TFeHOM KMILE€YHOI Hanoykd. XJIaMMIWM pasMHOXAIOTCS TOJBKO
B XMBBIX KJIETKaX: UX PacCMaTpUBAIOT KaK JHEPreTHYeCKUX Iapasu-
ToB. [lo-BUIMMOMY, y XJIaMUIOUI OTCYTCTBYET CHUCTEMAa pereHepauuy
ATO®. BHe kieTok xjaMuIMu UMeEIOT cepudeckyio dopmy (0,3 Mkm),
SIBJISISICh DJIEMEHTAapHBIMM TeJblaMH. BHYTPU KJIETOK OHM IpeBpalla-
I0TCA B JeJAIMecs peTUKYJISpHBbIE TeNbla, 00pa3yloTca MX CKOILUIe-
HHUS-BKIIIOYEHHS. Y 4eNloBeKa XJIAMMIWU BBI3BIBAIOT TPAXOMY, OpHH-
TO3 U Hp.

Mukomja3Mbl — MeJKHe OakTepWu, OKPYXEHHbIE LIUTOILIA3-
MaTHYECKOi MeMOpaHOi U He UMeEIollHe KIETOYHOH cTeHKH. OHM oT-
HOCSITCI K OTAENY TEHEepUKyToB, Kiaccy Mollicutes («MArkoKoxwue»).
H3-3a OTCYTCTBUSI KJIETOYHOH CTEHKH MMKOIUIa3Mbl OCMOTHYECKH YYB-
CTBHTEJIBHB M MMEIOT pa3HooOpasHylo (opMy:. KOKKOBHIHYIO, HUTe-
BHIHYIO, KOJGOBUAHYIO. BT OPMBI MOXHO paccMOTpeTh NpH ¢aso-
BO-KOHTPAaCTHOI MMKPOCKOITMM YHUCTHIX KYJBTYp MHUKoILIasM. Ha rrot-
HOHM THUTATENbHOM cpele MHMKOILIa3Mbl 06pasyloT KOJOHHH, HAIlOMM-
HAloIKe SHYHWIY-TNA3yHbIO: HEMPO3payHast LeHTpaIbHAs YacTb U I10-
rPyXeHHast B cpely W IpOCBeuyHBalolast repudepusi B BHAEC Kpyra.

ITatoreHHblE MUKOIUIA3Mbl BBI3BIBAIOT XPOHHYECKHE WHQEKIIUU.
Mycoplasma pneumoniae siBasieTcsl Bo30yauTeseM 3abosieBaHUsI IO
THIy OCTPOil pecrupaTopHOil MHpekuru. MHUKOIIa3Mbl MOTYT Mo-
paxarb He TOJBKO JIOAEH M XHBOTHBIX, HO M pacreHus. Jloctarou-
HO LUMPOKO pACIPOCTPaHEHbl M HEMAaTOreHHbIE MpPEeICTABUTENH.

AKTUHOMMLETH — BETBALLUECS IPAMIIONIOXUTENbHbIE OaKTe-
puu. CBoe HasBaHue (OT rpey. actis — Jiyy, mykes — rpub) oHHU
MONYYHUIM B CBA3M C BOSHHKHOBEHHEM B IOPAKEHHBIX TKAHSIX IPY3-
rpaHyl U3 IUIOTHO MeperuvieTeHHbIX HUTEH B BuIe Jiyyei, oTxons-
LIMX OT LEHTpa M 3aKaHYMBAIOWIMXCS KOJIOOBUIHBIMH YTOJNLIEHUSMH.
AKTUHOMMLETBI, KaK U rpuObl, 00pa3yoT MULIENUH — HUTEBHIHbIE
nepereramolmecs Kietkd (rugbl). OHU HopMUpYIOT CyOCTpaTHbIN
MMILEIUR, MOSABISIOIIMACS B pe3y/bTaTe BpacTaHUSI MULENUSA B MU-
TaTeJIbHYIO Ccpely, UM BO3IYLIHBIM, pacTylMii Ha MOBEPXHOCTH cpe-
IObl. AKTHHOMHLIETBI MOTYT JEJUTbCs MyTeM (pparMeHTaUUWd MHULIETUS
Ha MaJOYKOBHUAHBIE WU cdepuyecKue KIETKH, MOXOXHUe Ha Majioy-
KOBHMJHBIE U KOKKOBHAHbIE Gaktepuu. Ha Bo3nyliHbIX rpudax akru-
HOMMLIETOB MOTYT OOpa30BBIBATBCS CITOpbI, HEOOXOOMMBIE IS pas-
MHOXeHHUS. Criopbl aKTHHOMULIETOB OOBIYHO HETEPMOCTONKH.
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O61ylo ¢uIoreHeTHYECKYIO BETBb C aKTHHOMUILIETAMY COCTaBJISA-
IOT TaK Ha3blBaeMble HOKapauonogobHbie (HokapauodopMHbIe) ak-
TUHOMMILIETBI — COBHMpATE/bHas IPYINa MaJTOYKOBHUIHbBIX, HEMIPABU/Ib-
HOI (opMBI GakTepuii, OTHENbHBIE NMPEACTABUTENM KOTOPHIX 0oOpa-
3yloT BerBsilyMecs ¢opmbl. K HUM OTHOCAT GakTepuH pOIOB:
Corynebacterium, Mycobacterium, Nocardia u np. Hokapauonono6-
HblE€ AaKTUHOMHLIETHI OT/IUYAIOTCA HAIMYUEM B KIETOYHOH CTEHKe
caxapoB — apaGWHO3bl, rajakTo3bl, 4 TAKXe MMWKOJOBBIX KUCIOT U
GoNbIMX KONMUYECTB XHUPHBIX KUCIOT. MUKONOBbIE KHUCIOTHI U JIH-
MUABI KJIETOYHBIX CTEHOK OOYCNOBIMBAIOT KUCIOTOYCTOHYMBOCTh GaK-
TepUil, B YACTHOCTH MATOTeHHbIX MUKoOakTepuii. IlaTtoreHHbIe aKTH-
HOMMLIETHl BBI3BIBAIOT AKTUHOMUKO3, HOKAPAMU — HOKapIHO3, MH-
KobakTepuu — TyOepKyJie3, KOpHHebakTepun — IudTepHIo.

Canpodutnyeckue GopMbl aKTHHOMMIIETOB ¥ HOKapIHOIMOJOOHBIX
aKTMHOMMLETOB IUMPOKO PACMPOCTPAHEHBI B MOYBE, YYacTBYsl B Kpy-
TOBOpOTE BELIECTB B MPUPOIE, MHOTHE M3 HUX SIBJISIIOTCS TIPOAYLIEH-
TaMH aHTUOMOTHKOB.

2.3. Mopdonorus rpu6os, 0co6eHHOCTU Knaccugpukauum

I'pubnl (Fungi, Mycetes) — pasHopoaHasi Ipynmna 3yKapHuOTHYECKHX
MHKpOOPraHusMoB. ['pubel UMEIOT A4pO C siIepHOit 060/104KO, LUM-
TOIUIa3My C OpraHe/jlaMH, LMTOIUIa3MaTH4YecKylo MeMOpaHy (Koro-
past coaepXHUT (ochoNUNMUABI U CTEPOJIBI) M MOLUHYIO KJIETOYHYIO
CTEHKY, COCTOSILYI0O M3 TJIIOKAHA, LIEJUTIONO3bI, XUTHHA, Oesika, Nu-
nuaoB v ap. I'pubbI cOCTOAT U3 JUIMHHBIX TOHKUX HUTEH (rud), crue-
TaoWUXca B rpubHULy, wid Muueauid. T'mdpl HU3WKMX rpuboB —
(DUKOMMLIETOB — HE MMEIOT MeperopogokK. Y BLICIIKUX PUOOB — 3yMH-
LUeToB — TUdBbl pa3feseHbl NEPeropoakaMm; UX MHULEIHIA MHoOroksie-
TOYHBINA.

I'pubBl pasMHOXAIOTCA CMOpAMHM TOJOBLIM M OECMONIbIM CITOCO-
6aMH, a TaKXe BEreTaTUBHLIM NyreM (TMOYKOBaHWE WM parMeHTa-
uus rud). Ipubh, pasMHOXAOILMECS TTOJOBBIM U BECMONBIM MyTEM,
OTHOCATCS K coBepileHHbIM. HecoBeplLeHHBIMU Ha3blBAIOT IpUGHI, Y
KOTOPhIX OTCYTCTBYET WJIM €lle He OfTMCAaH IMOJIOBOH MyTb Pa3MHO-
Xenus. becnosnoe pasMHoxeHHe ocyLUECTBIsiETCS Y IpUGOB ¢ MoMo-
LIBIO 3HAOMEHHBIX CITOP, CO3PEBAIOLLUX BHYTPH KPYIVION CTPYKTYpbl —
cropaHrust (puc. 2.6,a), U 3K30reHHBIX CrOp — KOHUAMI, (OpMU-
pylollMxc Ha KOHYMKAxX rutogoHocsiiux rug (puc. 2.6,6,B).

FpuGsl MOXHO pazaenuTh Ha 7 KJIaccoB: XHTPUAMOMHLETHI,
THOOXUTPUANOMULETH, OOMULETBH, 3UTOMHULETHI, ac-
KOMHUEeThl, 6asuanoMuueThl, aAeittepoMulietnl. Cpenu
hHKOMHIETOB pPAINUYAIOT: XUTPHUAHOMHLETHI, HJIH BOAHBIE TPHOBI,
Beayue canpodUTHYECKHit 06pa3 XXU3HH WM TOpaxalolinie BOLO-
pocii; ruOXUTPUIUOMULIETHI, UMEIOLLIHE CXOACTBO C XMTPHUAHOMH-
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Puc.2.6. ®opmsbl cnopoobpasoBanus y rpu6os Mucor (a), Aspergillus (6),
Penicillium (B).

L[eTAMH H OOMHILIETAMM; OOMHLETBHI — IMapa3uThl BBICIIHX PACTEHMI
Y BOASIHBbIE MUIECEHH; 3UTOMHULETHl BKJIIOYAIOT MpeCcTaBUTe/Iell poaa
Mucor, pacnpocTpaHeHHbIX B IMOYBE M BO3AYXE H CIMOCOOHBIX (Ha-
npumMep, rpubsl poga Mucor) BBI3BIBATD MYKOPOMMKO3 JIEFKHX, ro-
JIOBHOTrO Mo3ra M apyrux opraHoB. [Ipu GecrnosioM pa3MHOXEHHM Ha
TUIONOHOCALIEH TrHge-criopaHrHeHOCLe 00pa3yeTcsl COpaHruii — Lia-
POBHIHOE yTOJIIIeHHE C 0BONOYKOM, coiepxalllee MHOTOYHCIEHHbIE
criops! (cropaHruocnopsl). ITonroBoe pasMHOXeHHe (0OramMust) y 3u-
TOMULIETOB OCYLIECTBJSIIOTCS ITyTeM OOpa3oBaHUsI 3WrOCIiOp, MM
oocrop.

DyMHLETH MpeINCTARTEHbl aCKOMULIETAMH U 6a3uaHOMHULIETaAMH (CO-
BepllieHHbIe TpUOBI), a TaKXe NEeHTEpOMHLIETAMH (HECOBEPIUIEHHEIE
rpubbl). AcKoMULieThl (WM cyMyarbie pUObI) OOBEAWHAIOT TpYIITY
rpuboB, UMEKUINX CENTUPOBAHHBI MMLEIWH U OTIMYAIOLUXCA crlo-
COOHOCTBIO K MOJIOBOMY pa3MHoXeHuIo. CBoe HasBaHWE aCKOMMUIle-
Tbl MOJYYHUIH OT OCHOBHOI'O OpraHa IJIOAOHOLUEHUS — CYMKHM, WIH
acka, comepxaiero 4 wiu 8 raruIOMEHBIX MOJNOBBIX CMOP (ACKOCIIOP).
K ackoMHlleTaM OTHOCATCS NMpeAcTaBUTENU poroB Aspergillus,
Penicillium u ap., omiMyawowMecs oco6eHHOCTAMH (hopMUpoBaHUS
ToionoHocsAmx rud. ¥V Aspergillus (JleeqHas ruleceHb) Ha KOHLAX TUIO-
NOHOCAILMX TH(-KOHUIUEHOCLEB UMEIOTCS YTONIIEHUSI — CTEPUTMBI,
Ha KOTOpbIX 06pa3yloTcs LEMOYKH crnop — KoHUaWH. Hekoropble Buabl
acnepri/ul MOTyT BBI3bIBATb ACHEPriUie3bl M adiaTOKCHUKO3BI.

ITnonoHocsiuast ruga y rpubos poga Penicillium (KucTeBUK) Ha-
MOMHHAEeT KHCTOYKY, TaK Kak M3 Hee (Ha KOHUIMEHocle) obpa3y-
IOTCSA YTOJILUEH WS, Pa3BETRIAIOMECS] HA Gojiee MEJKHE CTPYKTYphbl —
CTEPUIMBI, HA KOTOPBIX HAXOAATCH LENOYKH KOHUAWI. [leHuuuimn-
JIbl MOTYT BBI3bIBaTh 3a00JyieBaHUs (MTEHHUM/UIMHO3bI). MHOTHE BHABI
aCKOMMLIETOB SBJIAIOTCH NPOAYUEHTAMH aHTHGHOTHKOB.
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IpencraBuTensAMU acCKOMULETOB SIBISIOT-
C M JPOXXH — ONHOKJIETOYHbIE TpUOHI,
YTPaTUBIUKE CMOCOOHOCTE K 00pa3oBaHHIO
UCTHHHOrO Mulieaus. JApoXXH HMEIOT
OBIBHYIO (pOpMYy KJIETOK, AUAMETP KOTO- %
pbiX 3—15 MkM. OHU pa3sMHOXAIOTCH 10Y-
KOBaHMeM, GMHAPHBIM HeNeHueM (HensTcs Q
Ha JBe PaBHbIE KJETKH) WU IMOJOBBIM d
MyTeM ¢ obpasoBaHHeM ackocnop. Jpoxoku
UCTIONB3YIOT B OHMOTEXHONOTHYECKUX MNpO-
ueccax. 3abosieBaHHs!, BbI3bIBAEMbIE HEKOTO-
PBIMH BHIAMH APOXKeH, MOJYYHIU Ha3pa-
HHE APOXKEBBIX MMK030B. K ackoMuieram
OTHOCHUTCSI U BO3OYAHTE/b 3ProTM3Ma, WIH Puc.2.7. TMcesnoMuuennii
criopbiHbU (Claviceps purpurea), mapa3suTH- rpuba popa Candida.
pYIOIIMIA Ha 3/1aKax.

basuaMoMuLeTsl — UUIANOYHBIE TPUObI C CENTUPOBAHHBIM MU-
LeSTUEM.

HeittepoMuLieTel — HecoeplueHHble Tpubbl (Fungi imperfecti) —
SIBJISIIOTCSL YCJIOBHBIM KJ1acCOM MpUGOB, OObEIUHSIOIMM IPUOBI C cerl-
THPOBAHHBIM MHULEJIMEM, HE WMEIOLHX MOJIOBOro pasMHoxeHusi. OHHU
Pa3MHOXAKOTCA TONABKO OecrosiibiM nyTeM, obpa3yss KOHMIWM.

K HecoBeplueHHbIM rpubaM oTHocaTca rpubel poga Candida, mo-
paxarolye KOXY, CIM3UCTble O0OJIOYKH M BHYTPEHHME OpraHbl (KaH-
1uno3). OHU UMeIoT oBaIbHYIO dopMy (pHc. 2.7), tMaMeTp 2—5 MKM;
Inenarcd noykosaHueM (6JsacTocnophi), 06pasyioT MceBIOMMLETHIA
(noukyolHuecs KJIETKH U3 pOCTKOBOW TpPyOOYKU BHITATUBAIOTCA B
HHTb), HA KOHLIAX KOTOPOTO HAaXOASTCS XJaMHMIOQCMOpPBL. DTH rpubbl
Ha3bIBAIOT APOXKeMoAo6HbIMH. MICTHHHBIE HPOXOKM (2CKOMHLIETHI)
00pasyioT ackocrnopbl, He WMEIOT MMCEBAOMMLENINA U XJIaMHOOCIOP.

IMonmapnsiiowee 60MbIIMHCTBO IPHOOB, BbI3bIBAIOLMX 3a60j€BaHUS
y yesoBeKa (MHKO3bI), OTHOCATCS K HECOBEPLIEHHBIM TpHOaM.

2.4. Mopcdonorus npocreHiinx, ocobeHHoCTU
Knaccudgukauum

Mpocreifuine — 3yKkapuoTHYECKHE OJHOKIETOYHbIE MHKPOOpPTaHMU3-
MBI, COCTaBJSIONIME MOALAPCTBO Protozoa LiapcTBa XHBOTHBIX
(Animalia). Tpocreiiluve BKIIOYAIOT 7 THIOB, U3 KOTOPHIX TPH THMA
(Sarcomastigophora, Apicomplexa, Ciliophora) nMeloT npeacraBuTe-
Jieil, BbI3bIBaIOLIMX 3aboJyieBaHus y yenoBeka. Pasmepnbl npocreifiumx
KoJiebniorcst B cpesxHeM oT 5 go 30 MKM.

CHapyxu mpocTeiillive OKpyXeHbl mMeMOpaHoi (MeJUTHKyaoi): —
aHaAJIOroM LMTOIIa3MaTH4YEeCKO MeMOpaHBl KJIETOK XWBOTHBIX. He-
KOTOpBIE MMpocTeilie MMEIOT onopHble ¢ubpuiibl. [{uTorasma u
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Puc.2.8. [lpocreituine — Bo3Gyaurenn Gose3Heil yenoBeka.

a — neiiluMaHus; 6 — TPUXOMOHaZa; B — AM3EHTEpHiiHas ameba; r — TOKCOMIa3-
Ma; i — NNa3MOAWii ManfpHH B 3PUTPOLIMTE.

SIIPO COOTBETCTBYIOT MO CTPOEHMIO 3YKAPHOTHYECKHM KJIETKAaM: L(H-
TOMJIa3Ma COCTOMUT M3 3HIOIMJIA3MATUYECKOrO PETHKYIyMa, MUTOXOH-
IpUi, TU30COM, MHOTOYUCIEHHBIX pUOOCOM W Ip.; SIPO HUMEET sii-
PBILIKO U siepHYIo obonouky. Tlepensuraiorcest npocreifiiue mocpen-
CTBOM XT'YTHKOB, pECHUYEK M IyTeM OOpa3oBaHHUS IMCEBHOMOXUIA.
INpocrefiliie MOryT NMHUTATbCS B pe3yjbTaTe ¢paroluTo3a WiM obpa-
30BaHUsSI 0COOBIX CTPYKTYp. MHorue mnpocreifiude npu Hebiaronpu-
ATHBIX YCJIIOBUSX 00OpasyloT LUCTbl — TOKOSILIHECS CTallMM, YCTOMR-
YUBbIE K U3MEHEHHIO TEMIIEpaTyphl, BIaXHoCcTH W Op. IIpocreiiiune
okpauinBaoTcs nmo PomaHoBckoMy—IUM3e (spo — KpacHoro, Liu-
TOMJIa3Ma — CHHEro LIBETa).

Tun Sarcomastigophora. IToaTun Mastigophora (Xryruko-
HOCI[bI) BKJIIOYAET CJEAYIOLIMX MATOreHHBIX NMpelicTaBUTeNed: TpH-
naHocoMy — Bo30ymuTens adpHKaHCKOro TPHMIIAHOCOMO3a (COHHas
6oJie3Hb); JNeHlUMaHUH — BO30yAMTeNei KOXHOH M BHCLEPATbHOI
¢opM JeillIMAHHO30B; TPUXOMOHAIBI, IepefaloliHecs MOJOBBIM ITy-
TEM W NapasUTUPYIOIIME B TOJCTOH KHILUKE 4YejaoBeKa; JAMOIUIO —
BO30yauTeNs nAsAMO6aM03a. ITH MpocTeillle XapakTepH3yloTcs HaIH-
YMUEM XIYTHKOB. OAMH — Yy JNeiluMaHuit (puc. 2.8,a), 4eTbIpe CBO-
GOIHBIX XIYTHKA M KOPOTKas YHAYJMUpyiollass MeMOpaHa — y TpH-
xoMoHan (puc. 2.8,6).

K moatuny Sarcodina (capkoioBbie) OTHOCHTCS OH3EH-
TepuifHas ame6a (puc. 2.8,B) — Bo3GyaMTesb aMeOHOH IU3EHTEPUHU
yenoBeka. Mopgosiornyeckd cXoiHa ¢ Heil HeraToreHHast KHLIeYHast
aMeba. Ot npocTeiilune NepeaBUraloTcs nyreM obpa3oBaHus MNCEB-
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nonoauit. TIutarenbHble BElECTBA 3aXBATHIBAIOTCHA U IMOTPYXaloOTCs B
uMToIUIasMy Kietok. ITooBoil MyTh pa3MHOXEHHUS Y aMe6 OTCYTCTBYeT.
IIpy HebnaronpUsTHLIX YCJIOBUSIX OHU 0Opa3yloT LIMCTY.

Tun Apicomplexa. B xnacce Sporozoa (cnopoBHMKH) ma-
TOreHHBIMU NPEACTABUTESIMU SIRISIOTCS BO3OYIMTEM TOKCOIMIa3MO03a
(puc. 2.8, r), KOKUMAMO3a, CApKOLWCTO3a WM Mansipuu (puc. 2.8, n).
Ku3HeHHBIH LMK BO3OYOUTeNCii MATIAPUU XapaKTepU3yeTCs 4epeno-
BaHUEM [IOJIOBOTO Pa3MHOXEHHs (B opraHuaMe komapoB Anopheles)
U Gecrosioro (B KJeTKaXx TKaHell M IPUTPOLIMTAX YeJ0BeKa OHM pas-
MHOXAIOTCSI MYTEM MHOXECTBEHHOTo AeJieHus1). ToKcoIuia3Mbl UMEIOT
¢opmy nonynyHuit. ToKCOMIa3MO30M YEJIOBEK 3apaxaeTcst OT XWBOT-
HbIX. ToKCOILIa3Mbl MOTYT IepenaBaThCsl Yyepes IUIALEHTY U NopaXarb
LEeHTpaNbHYI0 HEPBHYIO CHCTEMy M Iias3a IUToia.

Tun Ciliophora. IMatoreHHslit npencraButenb — Bo3OyauTeNb Oa-
JIAaHTUAMA3a — [TOPAXaeT TOJICTBI KHILEYHMK YyesIoBeKa. balaHTHIHK
MUMEIOT MHOTOYMCNIEHHbIE PECHUYKH M TMO3TOMY MOIBHXXHBIL

2.5. Mopdonorusi BupycoB, ocO6eHHOCTH Knaccudukaumm

Bupycel oTHocsiT K uapcrBy Vira. 9To MeJibyailiiye MUKpOOpraHH3-
Mbl, HE MMEIOIME KIJIETOYHOTO CTPOEHHSI, OEJIOKCUHTE3UPYIOLLEH CH-
CTEMBI, collepXailiie TOJbKO ONMH TUI HyKJIeunHoBoit kuciorsl (IHK
wm PHK). OHu otnuyalorcss ocoOGbIM pasoOUIEHHBIM (IHCBIOHKTHB-
HbIM) CMOCOGOM pPa3MHOXEHHs (PENpONYKLHUH): B KIETKE OTAENbHO
CHUHTE3UPYIOTCS HYKJIEHHOBbIE KHUCJIOTHI BHPYCOB M MX OeJIKM M 3a-
TEM NPOMCXOIUT UX cOOpKa B BUPYCHble YacTULibl. Bupycel, siissich
0ONMraTHBIMM BHYTPHUKJIETOYHBIMU NApa3suTaMH, Pa3MHOXAIOTCS B
uuTonsiasMe Min siape kietkd. ChopMupoBaHHasl BUpyCHas 4acTULa
Ha3piBaeTcsA BUPHOHOM (puc. 2.9).

Mop@oJIoruio ¥ CTPYKTYpy BHUPYCOB M3Y4YalOT C MOMOILLBIO 3JIeK-
TPOHHOrO MHKPOCKOMA, TaK KAaK MX pasMepbl MAIbl U CPaBHUMBI C
ToMuMHOI 060mouku Gakrepuii. @opMa BUDHOHOB MOXET GbITh pas-
JuyHo# (puc. 2.10): najoukoBUIHO# (BUpyc TabayHOI MO3aMKHU), My-
nesunHoit (BUpyc GemieHcTBa), chepuuecKkoid (BUPYChl NMOIHOMMENN-
ta, BUY), B BHAe crmepmaro3onga (MHorue Gakrepuodaru).

PasMepbl BUPYCOB OMNMpENENsiiOT C TOMOILBIO SNEKTPOHHOH MUK-
POCKOMKUH, METOAOM YnbTpaduIbTpalMud yepe3 PpUIBTPHI C U3BECT-
HBbIM [IMAMETPOM TOp, METOIOM YNbTpaUeHTpU(YyrupoBaHUus. OoTHUM
M3 CAMBIX MEJKUX BUPYCOB SIBJISIETCSl BUPYC MMOJHOMMENUTA (OKOJIO
20 HM), Haubojee KpyRHbIM — HaATypaibHOH ocrbl (okoyo 350 HM).

Bupycel MMEIOT YHHMKaJibHbIi F€HOM, TaK Kak cojepxar jaubo
AHK, m6o PHK. IMostoMy paznuyaior JJHK-conepxaume u PHK-
conepxauie BUpYChbl (Tabn. 2.1). OHU OOBIYHO TATUIOMAHBI, T.€. UME-
IOT OOWH Habop reHoB. [eHOM BHMPYCOB IMPENCTABJIEH Pa3IMYHBIMH
BUIAMM HYKJNEHHOBBIX KHCJIOT: JHBYHMTYATHIMU, OXHOHMUTYATBHIMH,
JIMHEHHBIMU, KONBUEBBLIMHU, ¢parMeHTHpoBaHHbIMU. Cpean PHK-
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Kancun,cocromumit — Puc.2.9. CrpoeHHe BMpHOHa
13 KaricoMepos (xancoMepHoro). Cynepxarn-
Hyxnenrosas CHI Yy HEKOTOpPBIX BHUPYCOB
KHCTOTA OTCYTCTBYET (cxema).

Cyneprarncun

YRR
™

11 12 13 14 15

Puc.2.10. Gopmsl BHPHOHOB.

| — BHpyc ocnbl; 2 — BHpYc repneca; 3 — ageHOBMpYC; 4 — namnoBaBHpyc, 5 —

renagHaBupyc; 6 — mapaMHMKCOBUpYC; 7 — BHpyC rpunna; 8 — KopoHaBupyc; 9 —

apeHaBupyc; 10 — perpoBHpyc; 11 — peoBupyc; 12 — nuKopHasHpyc; 13 — BHpYyc
6ewieHcTBa; 14 — Torasupyc, dnasusupyc; 15 — GyHbsaBupyc.



Tab6bnuua 2.1. Knaccnduxauss H HeXKoTopble CBOHCTBA OCHOBHBIX BHPYCOB

Cewmeiicrao Hanuyue | Pasmep Tunosbie
BHPYCOB cynep- | BMpHOHa TIpeACTaBHUTENU
Karncuiaa
JHK-conepxamue BHpYChI

AzneHoBUpYCHI - 70—90 | AneHoBHpychbl 4YenoBeka

I'enagHaBMpychl + 45—50 Bupyc rematura B

I'epnecBupycsl + 200 Bupychl npocroro reprneca, LIMTOMe-
FaIMd W Jp.

[anoBaBupychl - 45-55 Bupycel nanuanoMel, noJMOMBI

[MapBoBupych - 18—26 | AneHoaccoUMHpOBaHHbBIN# BHpPYC

[TokcBupychl + 130—240 | Bupycbl ocHOBakUHHBI, HATypajb-
HOH ocrbl

PHK-conepxaiue BHpyCHI

ApeHaBHpYChl + 50—300 | Bupycn Jlacca, Mauyno

ByHbsIBUpYCBHI + 90—100 | Bupychl JIMXOpaAK¥ C TOYEYHBIM
CHHIPOMOM

Kanuuusupychbl - 20—30 KanuuuBupycel yenoBeka

KopoHasupychbi + 80—130 | KopoHamupychl yenoBeka

OpTOMHKCOBHPYCHL + 80—120 | Bupych! rpumnmna

ITapaMHKXCOBHpPYCHI + 150—300 | Bupychl KOpH, mapoTHTa, mapa-
TPUNNa, PecClHPaTOPHO-CHHLIN-
THaNbHBIA

[MukopHaBHpyChI - 20—30 Bupycw nonnomuenuta, ECHO,
Kokcaku, renatura A

Pa6noBupychi + 70—175 | Bupyc OewieHcra

PeoBupychl - 60—80 PeoBHpychl, poTaBUpYCHI

PerpoBupycsl + 80—100 | Bupych neiiko3a yenoBeka, UMMY-
HoAeKLNTA YesloBeKa

ToraBupychl + 30—90 Bupychi CHHAGHC, NOWAAWHBIX 3H-
uegainToB

®napuBHpyCH + 30—90 Bupyc KieuieBoro M siMOHCKOTO 3H-

ue(aIHTOB, ACHTE, XENTOH JIMXO-
PanKH, KpacHyXH

cofiepXailliX BUPYCOB Pa3jIM4YaloT BUPYChI C IOJIOXUTENBHBIM (TUTIOC-
Hute PHK) reHomom. ITmioc-vute PHK 3THX BUpPYCOB BBIMTOJIHSIET
HachaeACcTBeHHYI0 GyHKuMIO v yHkuuio uHpopMauuoHHoit PHK
(vPHK). Umetotcs takke PHK-comepxaliue BUpYChl ¢ OTpHLIaTeNb-
HbiM (MMHYC-HUTE PHK) renomom. Munyc-Hute PHK 3T1HX BUpY-
COB BBINOJIHAET TOJNbKO HAC/IERACTBEHHYIO (DYHKLIMIO.

I'eHoM BupycoB crocobGeH BKJIIOYATBCS B COCTaB FeHETUYECKOTO
anmapaTta KJIeTKd B BUAE IPOoBHpYyca, MpoSBIss ceOsi TeHETHYECKHM
napasutoM KinetkM. HykienHoBble KMCIOTBI HEKOTOPBIX BUPYCOB (BM-

39



pychl reprieca U Ip.) MOTYT HaXOZMTBCSI B LMTOIUIA3ME WHGULIUPO-
BaHHBIX KJIETOK, HAIIOMUHAs TJIa3MUIBL.

PaanuyaloT npocTo ycTpoeHHble (HanmpuMep, BUPYC MMOJHOMME-
JIUTA) U CINOXHO YCTpPOCHHbIe (HAalpUMeEp, BUPYCH TPHIINA, KOPH)
BUpPYCBI. Y MPOCTO YCTPOEHHBIX BUPYCOB HYKJIEMHOBAsl KHUCJIOTa CBsl-
3aHa ¢ GeskoBoi 060IOUKOI, Ha3bIBAEMOI KarCUAOM (OT jaT. capsa —
¢byrnsp). Kancug cocTouT M3 NMOBTOPAIOIIMXCSE MOPGhOIOrHYECKUX
cyOveauHul — KancomepoB. HykiieMHOBasi KMC/IOTa M Kalcus, B3a-
UMOZEHCTBYST ApYr C ApPYroM, oOpasyloT HYKJIEOKarncuA. Y CIOXHO
YCTPOCHHBIX BUPYCOB KariCU OKPYXEH HOMNOJHUTENbHON JHIOMNpo-
TeUHOH oBoNouKoi — cynepkancHaoM (MPOM3BOLHOE MEMGPaHHBIX
CTPYKTYP KJIETKM-XO3SIMHA), UMeIoLUeil «luumbl». LIS BUAPHOHOB Xa-
paKkTepeH CNHUPANbHbIA, KyOUYECKMI U CJIOXHBIA THII CHMMETpHH
Kancuaa. CriypaibHbIi THIT CHMMETPUHU 0OYyCIOBJIEH BUHTOOGpAa3HOM
CTPYKTYpOH HyKJleoKaricua, KyOuueckui THNM CUMMETpHH — obpa-
30BAHHEM H3OMETPUYECKH TOJIOro Teja M3 KalCHia, COAEpXaLero
BHPYCHYIO HYKJIEUHOBYIO KUCJIOTY.

Kancua v cynepkancun 3aliMIUaIOT BUPHOHBI OT BIMSIHUSA OKpY-
Xamoleit cpenbl, oOycIOBIMBAIOT U3OUpaTeNbHOE B3auMoaelcTBHE
(ancopOLHIO) C KNeTKaMH, OMpeaensiioT aHTUreHHbie i HMMYHOTEH-
Hble CBOiiCTBA BUPUOHOB. BHYTpeHHHE CTpYKTYphl BUPYCOB Ha3biBa-
I0TCA  CEepALEBHHOIA.

B Bupyconoruu HUCMonb3yloT Ciedyiolie TAKCOHOMHYECKHE KaTe-
FOPHH: ceMeiicTBO (Ha3BaHHe OKaHYMBaeTcsl Ha viridae), roacemeii-
cTtBo (Ha3BaHHWe OKaHYMBAeTCH Ha virinae), poj (Ha3BaHUE OKaHYU-
BaeTcd Ha virus).

OnHako Ha3BaHHUA POJOB U OCOOEHHO noaceMeicTB chopmysin-
POBaHbI He UIs Bcex BUpycoB. Bua Bupyca 6MHOMMHANBHOrO Ha3pa-
HMSl, KaK y Gakrtepuii, He MOJyYHUI.

B ocHOBY KiacCH(PMKaUHUH BUPYCOB MOJOXEHBI CAEAYIOLIME KaTe-
TrOpHH:
® tun HykaenHoBol Kucrothl (JJHK wiu PHK), ee crpykrypa, Ko-
JINYecTBO HUTEH (oIHA WJIM JBe), OCOBEHHOCTH BOCMPOW3BOACTBA
BHPYCHOIO T€HOMa;
pasMep u Mopdoorusi BAPHOHOB, KOJTMYECTBO KATICOMEPOB U THII
CHMMETPHH;

HalWyue cynepKarncuia;

YyBCTBUTEJIbHOCTb K 3(HUpY U AE30KCHXOJNATY;
MecTO pPa3MHOXEHHSl B KIeTKE;

AHTHUIEHHbIE CBOWCTBAa M mp.

BHpychl mopaxaioT MO3BOHOYHBIX U GECNO3BOHOYHBIX XHBOTHBIX,
a Takxe pacteHust U Gakrepuu. SABnsgscb OCHOBHBIMH BO30OYyIUTENS-
MU HHGEKIHOHHBIX 3a60/eBaHUil YeloBeKa, BUPYChI TaKXKe Y4acTBYIOT
B Mpoleccax KaHLEeporeHesa, MOTYT NepenaBaThCsl Pa3IMYHBIMU ITy-
TAMU, B TOM YHCJIe Yepe3 IIaleHTy (BUpYC KpacHyXH, LMTOMera-
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JOBHUpYC W [Ip.), Mopaxasi Miof uenoBeka. OHU MOTYT NPHUBOIUTh K
MOCTHHEKIMOHHBIM OCAOXHEHUSAM — DPa3BHTHIO MUOKAPAUTOB, MMaH-
KpeaTuToB, UMMYHROZE(ULUTOB U Ap.

Kpome 0OblYHBIX BHpPYCOB, M3BECTHBI W TAaK Ha3blBaeMble HeKa-
HOHUYECKHE BUPYChl — MPHOHBI — GenkoBble HHGPEKLUMOHHBIE Ya-
CTULBI, ABIAIOLIMECS areHTaMH OeNKOBOM NpHUPOIbI, UMEIOLHE BHL
dubpunn paamepom 10—20x100—200 HM. IIpHoHBI, 0-BUAMMOMY,
SIBJIAIOTCS OJHOBPEMEHHO WHAYKTOPAaMH M TPOAYKTaMHM aBTOHOMHO-
ro reHa YefoBeKa WM XHBOTHOTO M BHI3BIBAIOT Y HUX 3HLEe(asona-
TUM B yCJOBHUSAX MeJIeHHON BUpycHoi uHdexuumn (bonesnu Kpeirii-
dennara—Sxoba, Kypy M Ip.).

Jdpyrnmy HeoObIYHBIMM areHTaMHM, GIHM3KHMM K BUpycaM, SIBIs-
I0TCE BUPOU Bl — HeOOJNbUIME MOJEKYIBl KOJBLEBOM, Cynepcnu-
panusoBaHHoit PHK, He comepxkaiuue Genka, Bbi3biBamouipe 3abo-
JIEBAHUSl Y pAcTeHUH.

Fnasa 3

®U3N0JNTIOMMA MUKPOOPIAHU3MOB

Dusnonornss MMKpOOPraHM3MOB H3y4aeT XHU3HEHAEATENIbBHOCTh MHUKPOD-
HBIX KJIETOK, TMpOLIECCHl MX TMWUTAaHWS, ObIXaHWs, pPOCTa, pa3MHOXe-
HUSI, 3aKOHOMEPHOCTH B3aUMOIEHCTBUS C OKpYXalowei cpenoi.

TIpeameToM M3yYeHUsT MEXULIMHCKON MMKpPOOHUONOrMM sIBIsSETCS
dU3MOIOTUS MATOreHHBIX U YCIOBHO-NMATOT€HHBIX MUKPOOPraHU3MOB,
CIOCOGHBIX BBI3bIBAThL 3a00yieBaHMs yejioBeka. BoisicHeHue usnono-
MU 3TUX MMKPOOPraHW3MOB BaXXHO JUISI IMTOCTAHOBKH MHKpOOHOMIO-
TMYECKOro AMAarHo3a, MOHMMaHUs MaToreHe3a, NPOBEACHUS JEYECHUS
1 nipoMNAKTUKM MHGEKLIMOHHBIX 3a607IeBaHM, PEryjsaLUd B3aUMO~
OTHOLIEHHUIl YeJIOBEKAa C OKpYyXalolled cpeaoil U T.A.

3.1. Xumuueckuu coctaB baxTepum

B cocras MHUKpOOPraHM3MOB BXOAAT Bojia, O€NKH, HYKJIEHMHOBBIE
KUCHOTBI, YIIEBOAbI, JUMMUIAbI, MUHEpPAIbHbIE BELLECTBA.

Bomga — OCHOBHOH KOMIOHEHT GaKTepUaTbHOW KJIETKH, COCTAB-
Jsouwmis okono 80 % ee maccol. OHa HaxoouTcd B CBOOONHOM MM
CBAI3aHHOM COCTOSIHUM CO CTPYKTYPHBIMH 3JIEMEHTaMH KJIETKH. B cro-
pax Kojau4ecTBo BoAbl ymeHbiluaercss go 18—20 %. Boma siBiserca
pacTBopuTesieM AN MHOTHX BELIECTB, a4 TAKXE BBIMOJHAET MEXaHU-
4Yeckylo poiib B obecrieyeHHH Typropa. Ilpu rutasMonuse — [rotepe
KJIETKO# BOOBI B TMIEPTOHUYECKOM PACTBOpe — IMPOUCXOIUT OTCIIO-
€HUe MpPOTOMAa3Mbl OT KIETOYHOH 0060/04KH. YAaneHHe BOABI U3
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JOBHUpYC W [Ip.), Mopaxasi Miof uenoBeka. OHU MOTYT NPHUBOIUTh K
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JIEBAHUSl Y pAcTeHUH.

Fnasa 3
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KJIETKH, BBICYWIHBaHWe MPHOCTAHABIMBAIOT IIPOLIECCHl METABOIM3MA.
BoNbIIMHCTBO MMKPOOPTraHU3MOB XOPOLLO TIEPEHOCAT BbICYLLIHBAHHE.
ITpu HemocraTKe BOAbI MUKPOOPraHM3MbI HE pa3MHoOXaiorcsi. Boicy-
LUMBAHUE B BAKYyM€ M3 3aMOPOXEHHOIO COCTOSIHUSI (JIHOUIM3ALH)
MpeKpalaeT pa3MHOXeHHE U CNOCOOGCTBYET NIMTENIbHOMY COXpaHe-
HHUIO MUKpPOGHBIX ocobeil.

Benku (40—80 % cyxoit mMacchl) ONpeseNsAioT BaxHeiiuue 6uo-
Jloruyeckue cBoiicTBa OakTepuit U COCTOSAT OOGBIYHO M3 CoveTaHHi
20 amuHoKkucnoT. B cocraB Gakrepuit BXOAUT AMAMHHOMHUMEIUHOBAsS
kuciora (JAIT), oTcyTcTByIOlIass B KJIETKAX YENOBEXa M JKMBOTHBIX.
Bakrepun comepxat Gosiee 2000 pazMyHBIX G€NIKOB, HAXOMSLIMXCA
B CTPYKTYPHBIX KOMIIOHEHTax M y4yacTBYIOLIMX B Mpolieccax merabo-
ausMma. Bonbuag yacte 6enkoB obnagaeT ¢pepMeHTATHBHOM aKTUBHO-
cTblo. Benku GakrepuanbHOH KIEeTKH OOYCIOBIMBAIOT AaHTHIEHHOCTb
¥ MMMYHOT€HHOCTb, BUPYJIEHTHOCTb, BUIOBYIO MPHHAMLIEXHOCTb GaK-
TepUil.

HykneuHoBble KHCIOTHI GaKTepHit BBIMOJHAIOT (YHKLHM,
aHaJIOTUYHbIE HYKJIEMHOBBIM KHCJIOTAM 3YKApUOTHYECKHX KIIETOK: MO-
nekyna JJHK B Buoe XxpoMocoMbl OTBEYAET 3a HaCIEACTBEHHOCTb, PH-
OOHYK/IIEHHOBBIE KHMCIOTH (MH}pOpPMALIMOHHASI, MJIIM MaTpHyHas,
TpaHCMOpTHasE U PUOOCOMHAsI) y4yacTBYIOT B OHOCHHTe3e Oenka.

BakTepuu MOXHO XapaKTepH30BaThb (TAKCOHOMHUYECKH) IO COAEp-
XaHUIO cyMMbl ryaHMHa U uMTo3MHA (I'Ll) B MONMAPHBIX MpOLEHTAX
(M%) or obuiero konuuyectsa ocHoBaHuit JAHK. Bonee ToyHoii xa-
PaKTEPUCTHKON MHKPOOpPraHM3MoB sBIsieTca rmbpuamsauus ux JHK.
OcHoBa Metoaa rubpuausaumu AHK — cnocoGHoOCTh meHaTypupo-
paHHO# (ogHoHuTyaToit) JITHK peHaTtypupoBaTbcs, T.e. COEAMHATHCS
¢ xomruieMeHTapHoit HUThi0O JIHK 1 oGpasoBbiBaTh ABYXLIEMTOYEYHYIO
monexyny JHK.

Yraesoabl 6GakTepuit mpeactaBieHbl NMPOCTHIMK BELUIECTBAMH
(MOHO- M aucaxapuibl) M KOMIUIEKCHBIMU coeauHeHusimu. [lonuca-
XapHIbl YacTO BXOAAT B cocTtaB Kancyia. HekoTopble BHYTPUKIETOY-
Hble TMosMcaxapuabl (KpaxMai, TIHKOreH M Ap.) SIBISIOTCS 3amnac-
HbIMW TIUTaTEeJbHBIMU BELUECTBAMH.

Jlunuagsl B OCHOBHOM BXOJAT B COCTaB L[UTOIJIa3MAaTHYECKOM
MeMOpaHbl M €€ TIPOU3BOMHBIX, & TaKXe KJIETOYHON CTEHKH Oakre-
pHii, HampuMep HapyXHoi MeMOpaHbl, riae, Kpome GMOMOJNEKYNsAp-
Horo cnost aunuoos, uMeerca JITIC. JIunmuapl Moryr BBIMOJHSTL B
LIMTOIIa3Me poJib 3aMacHbIX MUTATENbHBIX BertecTB. Jlunmuapl Gakre-
puit mpencraeneHbl GochonMMUIaAMH, XHUPHBIMM KUCAOTAMM M TH-
nepuaaMu. Haubonbluee xonuyectso nunumos (1o 40 %) comepxar
MHKobakTepuu TyOepKyJesa.

MuHepanbHble BellecTBa OakTepuit 0OHapyXHMBalOT B 30J€
MOCIe CKHUraHMs KIeTOK. B 6osblioM KoauuyecTBe BhIABASIOTCA oc-
¢op, Kanui, HaTpuii, cepa, Xene3o, KaJbLIMi, MarHuif, a TakKxe
MHUKpO3JIEMEHTHl (LIMHK, Menb, KoGanbT, Gapuii, MapraHeu u Ap.).
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OHM y4acTBYIOT B peryisuuu ocMoTHYecKoro aamiaeHuss, pH cpenpl,
OKHCJIUTENBHO-BOCCTAHOBUTENILHOTO MOTEHI[MANA, aKTUBUPYIOT ¢ep-
MEHTBbI, BXOASIT B cocTaB ()EPMEHTOB, BUTAMMHOB M CTPYKTYPHBIX
KOMITOHEHTOB MHKpPOOHOM KJIETKH.

3.2. Nutanue GakTepui

OcobeHHOCTH MUTaHUS GakTepHalbHOM KIETKH COCTOSIT B TOCTYII-
JIEHUM MUTATeNIbHBIX CYOCTPaTOB BHYTPb Yepe3 BCIO €€ MOBEPXHOCTb,
a TakxXe B BBICOKOH CKOPOCTH INpolieccoB MeTaboiu3Ma M ajanTa-
UMH K MEHAIOLUMMCS YCIIOBUAM OKPYXAroOLIEH Cpeisl.

Tunbl nutanus. [IupokoMy pacnpocTpaHenuo Gakrepuii cnocob-
CTBYET pa3HooOpa3ue THUIMOB MUTaHHS. MHKpOOPTaHH3MBI HYXHAIOT-
cs B yrieBode, asote, cepe, ¢ocdope, KaTMM M APYrHX 3JEMEHTaX.
B 3aBuMcHMMOCTH OT WMCTOYHMKOB YIiepoja Ui TNMHUTaHHUA GakTepuu
nenarca Ha ayToTpodgbl (OT rpey. autos — cam, trophe — nuiia),
UCTIOJIB3YIOUIHE IS MOCTPOEHUSA CBOMX KJIETOK MHOKCHI Yriaepoaa
CO, v npyrue HeOpraHU4eCKMe COeMHEHHUs, U reTepoTpod bl (oT
rpeyu. heteros — apyroii, trophe — mnuuia), MATaOWMECS 32 CYET
FOTOBBIX OPraHMYECKHMX COEIUHEHHUi. AyTOTpOoHBIMU OaKTepUSIMU
SBJSIOTCS HUTpUDUUUpPYIOLIKE OakTepuu, Haxonsluiuecs B IMOYBe;
cepobakTepuu, obuTaloUIMe B BONE C CEPOBOLOPOLOM; XeJie300aK-
TEPUH, XHUBYIUHE B BOAEC C 3aKUCHBIM XeJie30M, W Ip.

I'etepotpodbl, YTHIH3UPYIOLLME OPraHUYECKHE OCTATKHU OTMEPLLMX
OpraHM3MOB B OKpyxalolleil cpeje, Ha3bpIBalOTCA camnpodUTaMHu.
I'etepotpodbl, Bbi3biBaOWIKE 3a00JieBaHUA Yy deaoBeKa WM XUBOT-
HBIX, OTHOCAT K MAaTOreHHbIM M YCJOBHO-matoreHHbiM. Cpeau maro-
reHHbIX MUKpOOPraHu3MOB BCTpedaloTcsi obiuratHbie U ¢a-
KYJAbTATUBHbBIE Mapa3uThbl (OT Tpey. parasitos — HaXJIEOHUK).
O6auraTHbie Mapa3’suTbl CHOCOOHBI CYLIECTBOBATH TOJIBKO BHYTPH
KIIETKHM, HAalpUMep PUKKETCHM, BUPYCHl M HEKOTOpble MpocTeifiune.

B 3aBHCMMOCTH OT OKMcIsieMOro cybcrTpata, Ha3blBAEMOro HOHO-
POM 3JIEKTPOHOB ' MJIK BOLOpPOJA, MUKDPOOPraHM3Mbl IEJAT Ha [ABE
rpymnrbl. MMKpPOOpraHHU3Mbl, MCITOb3YIOUME B KAYECTBE JOHOPOB BO-
IOpOfa HEOPraHWYECKHe COEJUHEHMSsI, Ha3blBAlOT AUTOTPOGHBI-
mu (ot rpey. lithos — kamMeHp), 2 MMKPOOPraHMU3MbI, UCNONb3YIO-
liMe B KadecTBe HOHOPOB BOLOPOJA OpPraHUYECKHE COEAMHEHHUS, —
opraHoTpodaMu.

YyuThIBasT UCTOYHUK 3HEPTUM, cpeau OakTepuit pasnu4yalor ¢o-
TOoTpOodbl, T. €. GOTOCHHTE3IUPYIOLLIUE (HANPUMEDP, CUHE-3EJIEHLIE BO-
OOpOCJIH, WCMOJb3YIOUIMe 3HEPruio cBeTa), U XeMOTpPOodbl, HYX-
namowuecss B XUMUYECKUX MUCTOMHMKAX 3HEPrUM.

®akTopsl pocta. MUKpoOpraHM3MaM Uil pocTa Ha MUTATENbHBIX
cpelax HeobxoqMMbl onpexeneHHbie JOMOJHUTENbHbIE KOMIIOHEHTBI,
KOTOpble MONyYyuIH Ha3BaHWe ¢akTopoB pocta. DakTopbl pocTa —
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HeoOxoquMble IS MUKPOOPraHU3MOB COEIUHEHMS, KOTOpPble OHM
CaMH CHHTE3UPOBaTh HE MOTYT, MMO3TOMY MX HeOOXOIUMO HOGaBIATH
B MUTaTeNbHble cpeibl. Cpean (akTopoB pocTa pas3HyaloT: aMUHO-
KHMCJIOTBl, HEO6XoauMble U1 MOCTPOEHMsT GEJIKOB; MypHUHBI U MUPH-
MUIMHBI, KOTOpPbIe TpeOyIoTCs ANisi 00pa3oBaHusi HYKIEWHOBBIX KHUC-
JIOT; BUTAMMHBI, BXOSLLME B COCTaB HEKOTOpbIX (hepMeHTOB. Misi 06o-
3HaYeHUs OTHOLUEHUS MHKPOOPTraHM3MOB K ()aKTopaM pocTa MCIOJb-
3ylOT TEPMHMHBI «ayKCOTPO(dbl» U «MPOTOTPOdB». AYKCOTpPOQHI
HYXJAIOTCS1 B OJHOM WJIM HECKOJIbKMX ¢hakTopax pocTa, MPpOTOTpPO-
¢ bl MOryr caMu CHHTE3HpOBaTh HEOGXOOWUMbIE MJISI pocTa COeqUHE-
HHUA. OHU CrMOCOOHBI CHHTE3MpPOBAaTh KOMITOHEHTHI M3 IJIIOKO3bI M
coJiei aMMOHHUSIL.

Mexannsmbl nuranua. TlocTyrieHue pasjMyYHBIX BelLeCTB B 6ak-
TEPHAJILHYIO KJIETKY 3aBUCHT OT BEJIMYMHBI U PACTBOPUMOCTH MX MO-
JleKyn B aunupgax wnu Boge, pH cpeabl, KOHUEHTpPaLMM BELLECTB,
pasuIUyHbIX (HaKTOPOB MpOHHUIIaeMOCTH MeMbpaH M ap. KietouHas
CTeHKa Mnponyckaer Hebo/blMe MONEKYIsl U MOHBI, 3aIepKHUBas -MaK-
poMosekyJisl Maccoil Gosee 600 JI. OCHOBHBIM pETYJIATOPOM . [TOCTYII-
JIEHMSI BELUECTB B KJIETKY SIBJISETCS LIMTOIUIa3MaTHYecKass MeMOpaHa.
YCcN0BHO MOXHO BBIIENNTh YEThIPE MEXaHU3Ma MPOHUKHOBEHHUS IH-
TaTeJIbHbIX BELUECTB B OAKTEPHANBHYIO KJIETKY: 3TO Mpoctasi auddy-
3us1, obneryeHHas aUdGy3usi, aKTUBHBIA TPAHCMNOPT, TPAHCIOKALMS
rpynm.

HaunGonee npocroit MexaHM3M MOCTYIJIEHUS! BELUECTB B KIETKY —
npoctas au¢¢ys3uns, NpM KOTOPOil IepeMelieHHE BELLECTB Mpo-
HCXOIUT BCIEACTBHE Pa3HMLBI MX KOHLIEHTpaUMU MO 06e CTOPOHBI
LMTONIa3MaTHYeCKoil MeMOpaHbl. BeuiecTBa mpoxonsr uepes JIMMUA-
HYIO 4acThb LIMTOMIa3MaTHYeCKO MeMOpaHbl (OpraHHYEeCKHE MOJIEKY-
JIbl, JIEKADCTBEHHBIE MpernapaTbl) U pexXe IO 3aMoJHEHHBIM BOJOI
KaHajaM B LIMTOIUIa3MaTHuyeckoit mMeMOpaHe. IMaccusHas nuddysus
ocyuiecTristercsi 6e3 3aTpaThl 3HEPTHU.

O6neryeHHas au¢py3uss MPOUCXOOUT TaKXKE B pesyjbTare
pasHHULb! KOHUEHTpAUMH BellecTB Mo obe CTOPOHbI LIMTOILIa3MaTH-
yeckoit MeMOpaHbl. OQHAKO 3TOT MpoLecC OCYLIECTBIASIETCS C MOMO-
LIBI0 MOJIEKYJI-TIEPEHOCYNKOB, JIOKATU3YIOLUXCSA B LIMTOILIA3MaTHYEC-
Koil MeMOpaHe M obnagalolux crneuuduyHocTelo. Kaxapiil nepeHoc-
YUK TPaHCNOPTHPYET 4yepe3 MeMOpaHy COOTBETCTBYIOLIEE BELIECTBO
WM TepefaeT APYroMy KOMIOHEHTY LMTOIUIa3MaTH4YeCKod MeMOpa-
HbI — CODCTBEHHO MepeHOCYHKy. belkaMu-nepeHoCUHMKaMU MOryT
ObiTb mMepMeasbl, MECTO CHHTE3a KOTOpPbIX — LHMTOIUIa3MaTHueC-
Kas MeMOpaHa. Ob6nerueHHas nudiy3ust nporekaer 6e3 3atparbl SHEp-
TMM, BeLUECTBa INepeMellaloTcsi oT 6ojiee BBICOKOM KOHLEHTPALMHU K
6oJjiee HU3KOIA.

AKTUBHBIA TPaHCNOPT MNPOUCXOAUT C MOMOLIbIO MEpPMeas U
HaMpaBieH Ha MepeHOC BEIUECTB OT MeHblUeil KOHLEHTpauuu B CTO-
poHy 6osblueit, T.e. Kak Obl MPOTUB TeYeHMs, MMO3TOMY AAHHBIA Mpo-
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LieCC COMpoBOXIAaeTcs 3aTpaToii MeraGonnyeckoit sHepruu (ATD),
oOpasylonuieifcsi B pe3yjsbTaTe OKUCIUTENbHO-BOCCTAHOBUTENBHBIX pe-
aKUUil B KJETKE.

IMMepeHoc (TpaHCNOKAUMSNA) TPYNN CXOHEH C AKTHBHBIM
TPaHCMOPTOM, OTJIIMYasiCb TEM, YTO IEPEeHOCHMAas MoJEKYJa BMIO-
U3MEHseTCsl B Mpoliecce NMepeHoca, HanpuMep docdopunupyercs.

Beixoa BeilecTB M3 IJIETKHM OCYLUECTBJsieTcst 3a cyeT OHddysum
M TIPH Y4aCTHM TPaHCIOPTHBIX CUCTEM.

®epmenmni Gakrepuit. DepMEHTHI PACMO3HAIOT COOTBETCTBYIOIME UM
MeTaGoyuTel (cyOcTpaThl), BCTYNAalOT ¢ HUMH BO B3aMMoOXECTBUE W
YCKODSIOT XUMHYecKHe peakuuu. OepMeHThI ABIAIOTC GeKaMH, yya-
CTBYIOT B fipolieccax aHabosu3ma (CHMHTe3a) M KaTaGonuama (pacna-
na), T.e. MeTabonuamMa. MHorue ¢gepMeHTBI B3aMMOCBSI3aHbL CO CTPYK-
TypaMU MHUKpoOHoii kneTkd. HanpuMep, B LMTOMIa3MaTHYECKOH MeM-
OpaHe MMEIOTCH OKHCIIMTENIbHO-BOCCTAHOBUTENBHBIE (hepMEHTHI, y4a-
CTBYIOLLME B JBIXaHUM WU JEJIEHUM KIeTKH; ¢epMeHThI, obecneynBa-
IOlUMe NMHUTAaHKE KIETKH, U IOp. OKUCIMTEIbHO-BOCCTAHOBUTENbHbIE
¢epMeHTBbl LMUTOIIA3MAaTHYECKO MeEMOpaHBl M €€ MPOM3BOAHbBIX obec-
MeYHBaIOT 3HEPrueil MHTEHCUBHBIE MpOLECChl OMOCHHTE3a pazIny-
HBIX CTPYKTYp, B TOM YMCJE KIeTOYHOi cTeHKH. PepMeHTbl, CBSI-
3aHHbIE C JEJIEHHUEM M ayTOJU30M KJIETKH, OOHApYyXKMBAIOTCSl B Kie-
TOYHOM cTeHKe. Tak Ha3biBaeMble 3HAoghepmenmsl KaTaTU3UPYIOT Me-
TaboJIN3M, TIPOXOASAILMI BHYTPH KIETKH. JKk3oghepmermu BbLIENAIOT-
CA KJIETKOH B OKPYXalOLLYyl0 cpelly, paculleriisisi MaKpOMOJEKYJbl
MUTaTeNbHBIX CYOCTpPaToB O IMPOCTBIX COEAMHEHMI, YyCBaMBaeMbIX
KJIETKOM B KayecTBe MCTOYHMKOB 3HEpruu, yriaepoaa u ap. Hekoro-
pbie 3K3odepMeHThl (MEHULMIMHA3A U Ap.) UHAKTUBUPYIOT aHTHU-
OGHOTHKHM, BBIMOJHAS 3AIUATHYIO (YHKLHIO.

Pa3nMyaioT KOHCTUTYTHBHbIE U UHAyUUOENbHblE (epMEHTHI.
K KOHCTHTYTHUBHB M (PpepMEHTaM OTHOCAT (hepMEHTHI, KOTO-
pble CHHTE3UPYIOTCS KJIETKOW HerpepbIBHO, BHE 3aBUCHMOCTH OT Ha-
JUYUs cybeTpaToB B nuTatenbHoit cpese. UHayuubenbHbIE
(aganTHBHBIE) (pepMeHTH CUHTE3UPYIOTCA OaKTEepHAJIbHOH KIIET-
KOl TONBbKO MPpH HAJIMYMM B cpeae cybcTpata gaHHOro c¢epMeHTa.
Hanpumep, p-ranakro3niasa KMILEYHOH NAJOYKOH Ha Cpele ¢ Mo-
KO30i MpakTH4YEeCKU He oOpasyeTcsl, HO €€ CHHTE3 PE3KO YBEIUYH-
BAETCsSl NPH BHIPALUMBAHWM HA CPEAE C JIAKTO30M WIM OpPYrMM B-ra-
JIAKTO3UI030M.

HekoTopble ¢epmeHThl (Tak HasbiBaeMble (epPMEHTbl arpeccuu)
paspyLlialoT TKaHb M KJIeTKH, oOYyCJIOBJIMBasi LUMPOKOE pacnpocTpa- -
HeHHe B UHGPUUMPOBAHHOM TKAHH MMUKPOOPraHU3MOB M HUX TOKCH-
HOB. K TakuM ¢epMeHTaM OTHOCAT ruajypoHupasy, KoJJjare-
Ha3y, ne3okcupuboHykneasy, HedpaMUHUAA3Y, JIELUMU-
TOBUTENNA3y M Ap. Tak, rHalypoHHIa3a CTPENTOKOKKOB, pacLier-
JISISl TMANypOHOBYIO KHUCJIOTY COEAMHHMTEIbHOM TKAHHU, CMOCOOCTBYET
pacnpocTpaHEHUIO CTPENTOKOKKOB U UX TOKCHHOB.
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HzBectHo Gonee 2000 ¢epmeHTOB. OHM OOBEAMHEHBI B IUECTh KIac-
COB. OKCUIOPEAYKTa3bl — OKHUCIAUTEIBbHO-BOCCTAHOBHUTE/IbHEIE ¢ep-
MEHTBl (K HMM OTHOCSIT AErHIpOreHasbl, OKCMIA3bl M [p.); TpaHC-
dbepasbl, mepeHocALHE OTAENbHBIE PAXMKAIBI H aTOMBI OT ONHMX
COCAUHEHUI K ApYrMM; TMApOJa3bl, YCKOPSIOL[WE peakLMH THOpO-
JIU3a, T.e. pacLUEerUIeHUs BellecTB Ha 6oJiee NMPOCTbIE C MPUCOEKHHE-
HHEM MoJiekyl Bopabl (3cTepasbl, drocarasbl, IIOKO3MAA3BI U AD.);
JIMa3bl, OTILEIUIAIOIHE OT CyOCTpaToB XMMHUYECKHE TPYIIMbl HETHI-
PONMTHYECKUM TNyTem (KapOokcunasbi M Ap.); W3OMEpasbl, mnpespa-
LIAIOLME OpPraHUYeCKUe COeAMHEHUs B MX MU3oMepbl (pocdorekcoun-
3oMepasa M [Ip.); AMrasbl, WIH CHHTETa3bl, YCKOPSIOILIHE CUHTE3
CNOXHBIX coelMHEHHUIT U3 Gosiee MPOCTBIX (acrnaparMHCUHTETa3a, [0~
TaMMHCUHTETa3a U Hp.).

Paanuumus B ¢epMEHTHOM cocTaBe UCMONB3YIOTCSA I MAEHTHGK-
KallM¥ MHMKpPOOPraHU3MOB, TaK KaK OHM OMNpPEAesIOT UX pa3NHYHbIe
6HOXMMHUYECKUE CBOKCTBA: caxapoJUTH4YEeCKHe (paclueluleHHe caxa-
pPOB), NMPOTEONMTHYECKHE (Pa3lToXeHHe OGEeNKOB) U Ipyrue, BbIABISA-
eMble MO0 KOHEYHbIM MpoAyKTam pacuieruieHus: (obpaszoBaHue Lieso-
Yeit, KMCIOT, CEepoBOIOpOAa, aMMHaka M Ip.).

@epMeHTE MUKPOOPraHU3MOB HCIONB3YIOT B TE€HETHYECKOW HH-
XeHepHUH (pecTpUKTa3bl, JIMrasel M Ap.) IS IOJy4YeHHs1 OUOJIOrH-
YeCKH AKTHMBHBIX COEOUHEHUM, YKCYCHON, MOJOYHOW, NTUMOHHOH H
IOPYrUX KHUCIOT, MOJOYHOKHUCIBIX MPOAYKTOB, B BUHOAEIHUH U HpYy-
rux orpacnsax. GepMeHTbl TIPUMEHSAIOT B KayecTBe 6MOR06aBOK B CTH-
panbHbie mopollku («OKa» U Ap.) WIS YHUYTOXEHHUS 3arps3HeHHMIA
6e1KOBOI NPHPOLBI.

3.3. ObixaHue 6axkrepun

I{pixaHue, uau OHUOJIOrMYecKoe OKHCIeHWEe, OCHOBAHO Ha OKMCIK-
TeJIbHO-BOCCTAHOBUTEBHBIX peaKUHAX, UOYIIMX ¢ oOpa3oBaHUEM
AT®-yHuBepcanbHOro aKKyMyasTOPa XMMHYECKOH 3HEPruu. DHeprus
HeoGxonMMa MHMKpPOOHOM KieTKe Ui ee Xu3HenesTeabHocTH. [lpu
ObIXaHUU MPOMUCXOOAT MPOLECCHl OKUCJIEHHS W BOCCTAHOBJIEHMS:
OKHMCJIEeHHe — oOTzaya AoHopamu (MoJjieKylaMd WJIM aTroMaMHu) BO-
IopoJa WM 3JEKTPOHOB; BOCCTAHOBJNEHHE — MPHUCOSAUHEHUE BOINO-
pola WM 3JEKTPOHOB K aKLENTOpy. AKLENTOPOM BOZOPOAA WIH
3JIEKTPOHOB MOXET OBbITb MOJIEKY/SIDHBII KUCIOpoH (TakKoe AbIXaHHe
Ha3piBaeTcsd as’poOHBIM) WJIM HMUTpPAT, cyiabdar, ¢yMmapaTt (Takoe
OblXaHWe Ha3bpiBaeTCS aHAd9POOGHBIM — HHUTPATHBIM, CYlIb(MATHEIM,
dymapaTtHeiM). AHaspobuo3 (oT rpey. aer — Bo3ayx + bios —
XHU3Hb) — XW3HENeATeAbHOCTb, MPOTEKAaoLias MPH OTCYTCTBUM CBO-
6ogHoro kuciaopona. Ecnu nqoHopamu M akuentopaMd Bogopona fiB-
JISIIOTCSl OpraHWYecKHe COeNMHEHMs, TO TaKOi Mpolecc Has3bIBaeTcs
6poxeHreM. Ilpu GpoxeHUH NMPOUCXOAUT hepMEHTATUBHOE pacllen-
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JleHHe OpPraHMYeCKHX COEAVMHEHMH, IpeHMYlLeCTBEHHO YIJIEBOMAOB, B
aHaspoOHBIX ycsioBusiX. C y4eTOM KOHEYHOIO MPOAYKTA paclUeruTeHHs
YIJIEBOMOB pAa3/IMYalOT CIIMPTOBOE, MOJIOYHOKHCIIOE, YKCYCHOKHCIIOE
U IOpyrue BUOBI OpoxeHMs.

ITo oTHoOLLEHHIO K MOAEKYISAPHOMY KHCRopody GakTepUHM MOXHO
pa3fenuTb Ha TPU OCHOBHBIE FPYNIbI: OOJUraTHbIE, T.e. 06A3ATEIb-
Hble, a3pobbl, o6NUraTHele aHa3poObl U aKyJbTaTHBHBIE aHA9POOHI.
O6auraTHbie a3po6bl MOIYT paCTH TOJNBKC IIPH HATUYMH KHC-
Jopona. O6nuraTHbie aHa3pob6Hu (kiIocTpuguu Gorynusma, ra-
30BOH raHrpeHsbl, cToJNOHsIKA, 6akTepoMABl U Ap.) PacTyT TOJBKO Ha
cpene Ge3 Kuciopoaa, KOTOPbIA i HUX TOKCHMYeH. Ilpu Hanuuuu
KHc/Iopolia GakTepuu 00pasyloT mepeKHUCHbIe pamuKaibl KMCIOpPOXA,
B TOM YHCJIE IEPEKUCh BOLOPOAA U CYMEPOKCHA-aHHMOH KHCIOpojIa,
TOKCHYHbIE [isi OOJMraTHbIX aHapoOHBIX OaKTepHii, IMOCKOJIBKY
OHU He oO0pasylOT COOTBETCTBYIOLLIHE MHAKTUBHpYylolne ¢ep-
MEHTbI. A3poOHble 6aKTepUM MHAKTHBUPYIOT MEPEKUCh BOAOPOAA H
CYMepOKCHI-aHUOH COOTBETCTBYIOIUMMHM ¢depMeHTaMH (KaTaiasoit,
NMepoKCUAAa30i M cymepoKCHIAUCMYyTa3oil). PaKynbTaATUBHBE
aHa’poO6bl MOryT pacTH Kak NMpH HAJIUYHUM, TaK ¥ MPH OTCYTCTBUM
KHCIIOpoIa, MOCKOJIBKY OHU CHOCOOHBI IMepeKioyaTbess € AbIXaHUS
B MPHUCYTCTBUM MOJIEKYISIPHOTO KHcJopoda Ha GpoxXeHHe B ero oT-
cytcTBUe. DakynbTaTUBHBIE aHA3POObI CrIOCOGHBI OCYLUIECTBIATh aHa-
3pobHoe [bIXaHWe, Ha3blBaeMOe HUTPATHBIM: HMUTpAT, ABIAIOLWIUICA
aKUenTopoM BOAOPO/JA, BOCCTAHABIMBAETCA OO MOJEKYJIAPHOrO a3o-
Ta U aMMHaKa.

Cpenu obnuraTHbix aHa3poOOB pa3niUYalOT a3poToNepaHTHble Oak-
TEPUH, KOTOPbIE COXPAHSAIOTCA [pU HAIUYUU MOJIEKYISPHOTO KHC-
Jiopojia, HO HE€ HCIOJb3YIOT €ro.

Jlns BbIpaluMBaHUg aHa3poboB B GakTepuonorMyeckux Jjaboparo-
pUSX MPUMEHSIIOT aHa3pOCTaThl — CHELHaJbHbIE €MKOCTH, B KOTO-
PBIX BO3[YX 3aMEHSETCS CMEChblO ra30B, HE colepXallMX KHciopona.
Bo3nyx MOXHO yRalaThb U3 MUTAaTEJbHbIX Cpel MYTeM KHIAYEHMH, C
MOMOILBIO XMMHYECKHUX afcOpOEHTOB KUCIOPOJa, TOMELAEMBIX B aHa-
3pocTarbl WIM ApYrHe €MKOCTH C IOCEeBaMH.

3.4. PocT u pa3mHoxeHue Gakrepui

XusHeaeatenbHocTh 6akTepuil xapaktepu3yercs pocToM — dop-
MHUPOBAHUEM CTPYKTYPHO-(YHKUMOHAIBHBIX KOMITIOHEHTOB KIETKH U
yBeJUYEHUEM camoit 6akTepuaibHON KJIETKH, a TAKXe pa3MHOXeE-
HUEeM — CaMOBOCIIPOM3BeJEeHHEM, MPUBOASILUM K YBETMYEHHUIO KO-
JInyecTBa GAKTEpHANBHBIX KJIETOK B MOMYASLIUH.

baktepuu pa3MHOXalOTcsl MyreM OMHapHOro HejleHWs IOMoJjaM,
pexe MyTeM MOYKOBAHHS. AKTHHOMULETBI, KaK ¥ IpUObI, MOTYT pa3-
MHOXAaTbcSl CrTOpaMHU. AKTHHOMHULETHI, sIB/ISISICh BeTBALUMMUCA Oak-
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Puc.3.1. ¥YnbTpaToHKMe cpesbl mensummxcad GakTepHii.

a — BpacTaHHe NeperopofkH MefeHHs y cradmnokokka; 6 — obpasoBaHHe nepe-
TAXKH Y KHLIEYHOH NaloukH (YKasaHO cTpelKaMH). DneKTpoHOrpamma.

TEpHSIMH, Pa3MHOXAIOTCA MyTeM (parMeHTalK HUTEBHUAHBIX KJIETOK.
I'paMnosioxuTebHble GakTepHUu HeNATCA MyTeM BPACTAHUS CHHTE3M-
PYIOILMXCS [TEPETOPOAOK AENEHUS BHYTPh KJIETKH, a IpaMOTpHLIATE b-
Hble — [MyTeM MNEPEeTSIKKU, B pe3yabraTe 0Opa3oBaHMsl TaHTENEBHI-
HbiX (GUryp, U3 KOTOpbIX 00pa3syloTcsi IOBE€ ONMHAKOBBIE KIETKH
(puc. 3.1; cM. puc. 2.2).

JeneHuto KIeTOK MpealiecTByeT peruiMKauys GakTepHalibHOM Xpo-
MOCOMBI IO TOJYKOHCEpBaTUBHOMY TuIly (aBycrniupansHast uens JHK
PaCKPBIBAETCH M KaXIasi HUTb NOCTPAMBAETCS KOMIUIEMEHTAPHOH HM-
ThIO), MpuBOALLIAs K ynsoeHHI0 Mojekyn JHK GakrepuansHoro suipa —
Hykieouna. Permkauust xpomocomHoit JJTHK ocyiiecTrisiercst oT Ha-
YaJIbHOM TOYKM ori (OT aHMI. origin — Hayano). XpomocoMa Gakrepu-
ANTBHOM KJIETKM CBsi3aHa B O0ONACTH Ori C LMTOMJIA3MAaTHYECKOH MeMO-
panoit. Perumukauust JHK katanuzupyercs JHK-nonumepazamu. Cha-
yaja MPOMCXOOUT PACKpPyYMBaHWe (HecrUpanu3alus) IBOHHON Lenu
IOHK, B pesynwrate yero obOpasyercsl perulMKaTUBHAs BWJIKA (pa3BeTB-
JIEHHBIE LENU); ONHA M3 LeMei, JOCTPauBasCh, CBS3bIBAET HYKIEOTH-
ol oT 5'- K 3'-KoHLy, Apyras — [OCTPauBaeTCs IMOCErMEHTHO.

Pernukauus [JJHK mpoucxogut B Tpu 3Tama: MHULMALMSI, SMOH-
rauus, MAM pocT uenu, ¥ tepMuHauus. ObpasoBasliuecs B pe3ysib-
TaTe pernJMKaUuMMd JBEe XpPOMOCOMBbI PAacXoOsTCsl, YeMY CIOCOOCTBYeT
yBeJIMUeHUEe Pa3sMEepOB PACTYLIEH KJIETKU: MPUKPEIUIeHHbIe K LUTO-
MiasMaTU4yeckoi MmeMOpaHe WM ee TMPOU3BOAHBIM (HampUMep, Me-
30COMaM) XPOMOCOMBI MO Mepe YBeJIMYeHHUsl oObeMa KIeTKU ymasi-
totest Apyr ot apyra. OKoHuaTenpHoe uMX obocobieHue 3aBepluaeTcs
o6pa3oBaHHEM [MEPETSXKKU WM reperopoaku neinenus. Kietku c
MeperopofKoi MejieHUs] pacxolsitcs B pe3yabTaTe NEHCTBUS ayTONH-
THYECKUX (PEPMEHTOB, pa3pyLUAIOILMX CEPALEBHHY MEPErOpoaKH Ae-
JIEHWs1. AYTOJNIM3 NMPH 3TOM MOXET MPOXOAMTb HEpaBHOMEPHO: Jes-
LHecs KJAETKH B OJHOM YYACTKe OCTAalOTCHl CBSI3AHHBIMM YacTbiO Kile-
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Jloraputbmuyeckas
dasa

Da3za orMupanns

Jlar-daza

]

Jlorapudmsr urcna 6akTeprit

Bpems

Puc.3.2. ®a3bl pasmHOXeHHs GaKkTepHil.

TOYHON CTEeHKHM B obyiacTv mneperopofkH aeneHus. Takue KIeTKu
pacriojiaraloTcs Mo yrjaom JApYr K Apyry, YTo XapakTepHo sl AUg-
TEpUHHBIX KOpUHEOAKTEPUIid.

Pa3mnoxkenne OaxkTepwii B XWIKOH nHTaTensHol cpeme. Bakrepun,
3acesiHHbIE B OIPENCJICHHbIH, HE HM3MEHSIOUHUiicss o0beM NUTaTeNb-
HOit cpefpl, pa3MHOXasACh, MOTPEOISIIOT MUTATENbHbIE 3JEMEHTBI, YTO
MPUBOIUT B AAIbHEHILIEM K MCTOLICHUIO NMUTATEJIbHOW Cpelbl U Tpe-
KpalleHuio pocra 6akrepuii. KynsruBupoBaHue GakTepHii B Takoil CH-
CTeME Ha3bIBaIOT NMEPUOIUYECKHM KYJNbTHUBUPOBAHMEM, a KYNLTYpPY —
nepuonnyeckoil. Eciin xe ycnoBUsi KyJTETUBMPOBAHUS TOAAEPXUBAIOTCS
MyTeM HEMpepbIBHOIt MOJa4Yu CBeXeil MUTaTe/IbHOM cpelibl M OTTOKA
Takoro xe obbeMa KyJbTYpanbHON XHIKOCTH, TO TaKOE KYJLTHBUpPO-
BaHME HAa3bIBAETCH HEMNpEPHIBHBIM, & KYJbTYpa — HEIMpPEPLIBHOMA.

Tlpn BbipamiMBaHuM OGakTepHit Ha XMAKON MUTATENILHOW cpeae
HaOozaeTcs NMPUAOHHBINA, TUd¢Y3HBIA WK NOBEPXHOCTHBINH (B BUIE
TUIEHKK) pocT KYIbTypbl. POCT nepuoguueckoil KyabTyphl GakTepuit,
BbIPALIMBAEMbIX HA XUAKOH MUTATEJIBHON| cpene, MOAPA3NENsIoT Ha
HecKoJNbKO (a3, UM MEpPHOIOB:

A jar-¢a3sa;

A aza norapudpMuyeckoro pocra;

A ¢aza cTauMOHAPHOIO POCTa, MU MAKCHMMAJIbHOH KOHUEHTpAaLMH
GakTepHi;

A caza rubenu Gaxkrtepuid.

OT1H Pa3sl MOXHO M300pa3uTh rpaduyecKH B BUIE OTPE3KOB KPH-
BO pa3MHOXEHHMs! GaKTepuii, OTpaxalolleil 3aBUCUMOCTb Jiorapud-
Ma yMcla XHMBBIX KJIETOK OT BpeMeHHM MX KyJIbTHBUpOBaHHUs (puc. 3.2).
Jlar-¢aza (or aHrn. lag — 3amasgeiBaHKe) — TMEPUON MEXAY MO-
ceBOM GakTepHii M HayaioM pa3MHoXeHMsl. [IpomosmxuTenbHOCTD Jar-
a3l B cpenHem 4—5 y. Baktepuu npu 3TOM YBEIMYMBAIOTCS B pas-
Mepax M TOTOBAITCS K AENEHMIO, HAPAcTaeT KOJHYECTBO HYKIEHHO-
BbIX KHCJIOT, Oejika U ApPYyrMX KoMmrnoHeHToB. Pa3a norapupmu-
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4ecKoro (9KCIMOHEHLMAIBHOIO) pocCTa SBISETCS MEPHONOM HH-
TeHCUBHoOro AeneHus 6akrepuit. [1pomsoaXHTENBHOCTL €€ OKOJIO 5—
6 4. Ipy oNTUMANBHBIX YCIOBHUSAX pocTa GaKTEpUH MOTYT AEJIUThCSH
Kaxapie 20—40 muH. Bo Bpemst 3toit a3l Gakrepuu Haubosee pa-
HHUMBI, YTO OOBSCHSIETCS BHICOKOH HYBCTBHTEJILHOCTbIO KOMIIOHEH-
TOB MeTaboJM3Ma MHTEHCHMBHO pacTyLUei KJIETKH K HMHIHOUTOpam
cHHTe3a Oenka, HYKJIEHHOBBIX KHCIOT M Jp. 3aTeM HacTynaeT
¢daza cTauMOHapHOro pocTa, IPU KOTOPOil KOJHYECTBO XH3-
HECITIOCOOHBIX KIETOK OCTaeTcsi 0e3 M3MEeHEHUH, COCTaBNAs MaKCu-
ManbHBI ypoBeHb (M-koHueHTpauus). Ee npono/XuTeJbHOCTh BbI-
paxaercsi B yacax M KoJebiercsi B 3aBUCHMOCTH OT BHUAA OaKTepHit,
HX OCOOEHHOCTEl M KYyJbTHUBMPOBAaHMS. 3aBepllaeT Mpolecc pocTa
6akTepuit ¢paza rubGesu, XapaKTepu3ylollasgcsd OTMHpaHHeM 6ak-
TepUil B YCIOBUSX MUCTOLUEHUS MCTOYHMKOB IHMTATENbHON Cpeasl W
HaKOIUICHUs B Heil mpolaykToB MerabosusMma Gakrepuit. Ilpomosxu-
TeAbHOCTh ee Konebnercsi oT 10 4 10 HecKOJBKMX Hemenb. MHTeH-
CHBHOCTb pOCTa U pa3MHOXCHUSI OakTepuil 3aBUCHT OT MHOI'MX ¢ak-
TOPOB, B TOM YHUCJIE ONTHUMAIBHOIO COCTaBa IMHUTATEJIBHON Cpebl,
OKHMCJIMTEIBHO-BOCCTAHOBUTEbHOrO MoTeHuuana, pH, temmepatypbl
U ap.

PasmHoxenne OaxTepuii Ha IIOTHOH NMTaTe]bHOH cpeme. Baktepun,
pacTyuiie Ha IIOTHBIX MUTATeNbHBIX cpelax, oOpa3yloT M30JMpPOBaH-
Hble KOJIOHHM OKpyrioit ¢opMbl ¢ pOBHBIMHU MJIK HEPOBHBIMHU Kpa-
aMu (S- 1 R-dopmbl; cM. riaBy 5), pazanMYHOU KOHCUCTEHLIUU WU LiBE-
Ta, 3aBUCALLErO OT MUIMEHTA OaKTepuil.

IMurmenTsl, pacTBOpUMEBIe B Bole, AU IYHIUPYIOT B MUTATENb-
HYIO Cpedy M OKpalIMBAIOT €€, HalpuMep CHHErHoiHasa Majloyka
(Pseudomonas aeruginosa) okpalliiBaeT cpely B cHHMIt uBeT. [py-
rag rpymnmna nMrMeHTOB HEpacTBOpMMAa B BoIe, HO pacTBOpMMA B opra-
HHYECKUX pacTBopHUTeNAX. Tak, KOJIOHHUHM «4yJeCHOH MaJloyKu» MUMe-
10T KpOBaBO-KpacHbI MUIMEHT, pacTBopuMblii B cruprte. M, Hako-
Hell, CYIECTBYIOT MUTMEHTHI, HE pacTBOPMMble HM B BOAE, HU B
OPraHNUYeCKUX COCAMHEHMSIX.

Hau6onee pacnpocrpaHeHbl cpeid MUKpPOOPraHW3MOB TaKue ITUT-
MEHTBI, KaK KapOTHHbI, KCAHTOQWUIBI U MEAaHUHBI. MelaHMHBI B-
JISIIOTCA  HEPACTBOPUMBIMM TTUIMEHTAMH YEPHOro, KOPUYHEBOIO WIM
KpacHOro LBETd, CHMHTE3UPYIOIUMMHMCH U3 (PeHOABHbIX COCAMHEHUA.
MenaHuHBl Hapsoy C Karajas3oif, CyNnepoKCHAIUCMYTa30il M MepoK-
cHAa3aMH 3alUMILAIOT MUKPOOPraHU3Mbl OT BO3ACICTBUSI TOKCHYHBIX
MEePEKMCHBIX paIUKaIoOB KMciopoaa. MHorve MUrMeHThI 06MafaloT aH-
TUMHKPOOHDBIM, aHTUOMOTUKONOXOOHBIM [AEiCTBUEM.

Bua, ¢opma, uBer U Apyrue ocoOGEHHOCTH KOJOHHI Ha MoOT-
HOH TNUTaTe/JibHOM cpelle MOTYT YYMUTBIBATbCSA MpPH HAEHTHUKA-
uuu OakTepuii, a Takke OTOOpe KOJIOHHM I MOAyYEHUS YHcC-
TBIX KYJBTYP.

B npoMbIliNeHHBIX YCJIOBHSX MPH TMOAyYeHHH GuoMacchl MUKpOOp-
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FAHH3MOB C LEJNbIO MPUIOTOBIEHUA aHTUOGMOTHKOB, BAaKLMH, AMArHoOC-
THYECKHMX MpenapaToB, 3yOHOTHKOB KYJLTUBHPOBaHUe GakTepHii M rpu-
60B ocyluecTBIAIOT B ¢epMeHTEPaX MPU CTPOrOM COOJMIONEHUM ONTHU-
MaNBHBIX [1apaMETPOB TSl pOCTa U Pa3MHOXEHHUS KYJIBTYp (CM. IIaBy 6).

3.5. Bzaumopeicrteue BMpyca c KNeTkon
H3BecTHbl Tpu THMA B3aMMOHEHCTBMS BMpYCa C KJIIETKOM:

8 NpoAYKTMBHBIA THUIM, 3aBeplUAlOIMiics 0OpaszoBaHUEM BHPYCHOTO
ITOTOMCTBA;

B aGopTHUBHBIA THI, He 3aBeplUAOLIMIic 00pa3oBaHWEM HOBBIX BH-
PYCHBIX YaCTHL|, TOCKOJIbKY MH(EeKUNOHHBII Ipoliecc MpepbiBa-
€TCid Ha OJHOM H3 3TalloOB;

B YHTErpaTUBHbBII THUI, WIM BUPOT€HHS, XapaKTepU3yIOLIHiicsl BCTpa-
uBaHueM BHpycHod [IHK B xpomocoMy kreTku-Xo3siMHa.

3.5.1. MNpodykmueHsili mun e3aumModeiicmeusi
(penpodykyus eupycoe)

Penpogykuusi BupycoB (oT aHri. reproduce — BOCIPOH3BOIMTD)
OCYLLUECTB/ISIETCS B HECKOJIBKO CTaHil, MOCIEJOBATEJIbHO CMEHSIIOLHX

Apyr mpyra:

afcopOuusi BUpyca Ha KJIETKE;
NMPOHUKHOBEHHE BUpYca B KIETKY;
«pasieBaHMe» BUpYCa;

OMOCHHTE3 BUPYCHBIX KOMITOHEHTOB B KJIETKE;
¢dopmHupoBaHUe BHUPYCOB;

BBIXOZ BHUpPYcOB M3 KiIeTKH (puc. 3.3).

>

Ancopbumsa. BzaumozeiicTBMe BHUpyca C KIETKOM HAYHHAETCS C
npolecca aacopbuuH, T. €. NPUKPETUIEHHS] BUPYCOB K TMOBEPXHOCTH
KJIeTKH. DTOo BbicOKOcneundHuueckuii npouecc. Bupyc axcopbupyer-
cs Ha omnpeleNeHHbIX YYacTKax KJIeTOYHOi MeMOpaHbl — TaK Hasbi-
BaeMbIX peuernitopax. KiieTouHblie peLielTopbl MOTYT UMETh Pa3HYIO XH-
MHWYECKYIO MPUPOARY, MpelacTaBiss coboi OeSKK, YrneBOAHBIE KOM-
MOHEHTH! GEJIKOB M JUNKOOB, JUMUABL. Yucno cneunduyeckux pe-
LIEENTOPOB Ha MOBEPXHOCTH ONHOM KJIeTKU kKoneGnerca ot 10* o 10°.
CnefnoBaTeflbHO, Ha KJIETKE MOTYT aicopOMpOBaThest HECATKH M Jaxe
COTHH BHPYCHBIX YACTHL.

[ToBEpPXHOCTHBIE CTPYKTYPbI BHpYyca, «y3HaloulMe» creuuduyecKkue
KJIETOYHbIE PELEeNnTOPbl U B3aUMOMAEIHCTBYOILIME C HUMHM, Ha3bIBAIOT-
cA MpUKpenuTeNbHbBIMK 6ekamMu. OOBIMHO 3Ty DYHKLIMIO BBHINMOTHS-
€T OMH U3 MOBepXHOCTHBIX OenKoB Karicuaa uiu cyrnepkarncuga. Co-
OTBeTCTBUE (KOMITIEMEHTAPHOCTb) KJIETOYHBIX PELENTOPOB BUPYCHBIM
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Knerounas
membpaHa

Puc.3.3. Cranuy penpoaykuuy BHpYCOB (CXeMa).

| — agcopOumus Bupyca Ha KJIeTKe; 2 — MPOHHKHOBEHHE BHpYca B KJIETKY MyTeM

BHpONEKCHCa; 3 — BHpPYC BHYTPH BaKYONM KJIETKH; 4 — «pa3jeBaHHe» BHpYyca; 5 —

pPerUIMKaUHUs BHPYCHOH HYKAeHMHOBO#l KHCIOTHl B sigpe (a) Wau uurtoniasme (6)

KJNETKH; 6 — CHHTe3 BMPYCHbIX GelKOB Ha pHGOcOMax KIeTku; 7 — ¢opMHpoBaHHe
BHpYCa; 8 — BbIXOA BHpYca M3 KIETKH TyTeM NMOYKOBAHMSI.

MPUKPENUTENbHBIM GeIKaM MMeEET 3HAYeHHE /IS BOSHUKHOBEHUS WH-
cekimoHHoro npotecca B xieTke. CrocoOHOCTh BUPYCOB W30MpaTeib-
HO Topaxatb ofnpelesieHHble KIETKU OpraHoB U TKaHe#d opraHuama
HA3bIBAIOT TPOMU3MOM BHMPYCOB (OT rpey. tropos — HaMpaBAEHUE).

Iposinknosenine 8 Kierxky. CyluecTByer ABa crioco6a MPOHHKHOBE-
HHSI BUPYCOB XHBOTHBIX B KJIETKY: BUPONEKCHUC M CJIUSIHHE BUPYCHOIA
obonouku ¢ knerouHoit MeMOpaHoii. Ilpu BHponexcuce nocie aacopb-
LIMM BHPYCOB NPOMCXOIAT MHBaruHauus (BMSAYMBAHUE) yYacTKa Kie-
TOYHOM MeMOpaHbl M ODOpa3oBaHHE BHYTPHKIETOYHOH BAaKYOJIM, KO-
Topasi COIEPXHT BUPYCHYIO YacTHLly. Bakyosib ¢ BUDYCOM MOXET TpaHC-
MOpPTHPOBATbCA B JIIOOOM HAMpaBICHWM B pa3Hble YYacTKM LIMTOILUIA3-
Mbl WK anpo KieTKu. [Ipoliecc ciMsiHUsI ocylliecTRAseTCS OAHHM U3
MOBEPXHOCTHBIX BHUPYCHBIX OEJIKOB KalCHIHOMH MM CYNEpKANCHAHOM
o6onoukn. IMo-suaumomy, oba MexaHH3Ma NMPOHHUKHOBEHHUSI BUpYCa B
KJIETKY HE MCKIIIOYaloT, a HOMOIHAIOT Ipyr Apyra.

«Pa3zgesanne». [lpoiiecc «pazneBaHus» 3aKiioyaercss B YAAJIEHUHU
3aLUTHBIX BUPYCHBIX 000n04YeK U OCBOGOXAEHHH BHYTPEHHETO KOM-
NMOHEHTa BUpyca, CMOCOGHOro BbI3BaTh MHEEKLIMOHHBINH Mpolece.
«PasneBaHue» BUpPYCOB MPOHMCXOAMT MOCTENEHHO, B HECKOJbKO 3Ta-
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MoB, B OMpeAeeHHbIX y4acTKax LMTOIUIa3Mbl WM sOpa KJIETKH, JUIf
yero KJieTka Mcrojbayer Habop crneuuanbHbIX ¢epMeHTOB. B ciyyae
NMPOHUKHOBEHHUSI BUpYca IYTEM CIMSIHUSL BUPYCHO# OBOJIOUKH C Kie-
TOYHOI MeMOpaHOil Mmpolecc NMPOHUKHOBEHHSI BUpYca B KJIETKY CO-
YeTaeTcs1 C MePBHIM 3ITANIOM €ro <«pasgeBaHMs». KOHEYHBIMH MpPOLYK-
TaMH «pa3leBaHUs» ABAAIOTCSA CepALieBUHA, HYKJICOKANCHA WIH HYK-
JIeMHOBasA KHCJOTa BHUpYcCa.

BuocunTtes komMnonenTos BHpyca. IIpoHMKIIas B KJIETKY BUpYCHas
HYKJIEHHOBast KHCJIOTA HeceT IeHeTH4YecKylo HHGopMalMIio, KOTOpas
yCHEeHIHO KOHKYPHPYeT ¢ reHeTHyecKoil MH(opMauueil kireTkH. OHa
Ae3opraHusyer paboTy KJAETOYHBIX CHCTEM, IMOIABAAET COGCTBEHHDIH
MeTabonmu3M KIeTKH M 3acTap/isieT ee CHHTE3UpPOBaTh HOBblE BHpYC-
Hble OeJIKH W HYKIEHMHOBbIE KUCJIOTbI, MAYIIHE HA NOCTPOEHHE BH-
PYCHOro MOTOMCTBA.

Peanu3auusi reHeTH4ecKoil MHGOPMALIMK BUPYCa OCYILECTBISET-
Cfd B COOTBETCTBMM C XOPOLUO HM3BECTHBIMM H3 GMOJIOTMH mpolec-
caMM TpaHCKpHMNUUHU (OT Jar. transcriptio — IepenucbiBaHUE, T. €.
cuHTe3 MHbopMaumoHHbix PHK — uPHK, xoMmniaeMeHTapHBIX
MatpuyHeiM JHK uim PHK), tpaHcnsuuu (ot nat. translatio —
repefaya, T.e. CHHTe3 GenkoB Ha pubocoMax KIIETKH C YYacTHEM
uPHK) u penaukauuu (ot nar. replicatio — mnoBTropeHue, T.e.
CHHTEe3 MOJIEKY HYK/JIEMHOBOI KUC/IOTHI, TOMOJIOTHYHBIX T€HOMY).
TlockonpKy reHeTHuecKHil arnapar BMPYCOB JOCTATOYHO pa3HOo6-
paseH, TO nepefaya HacAeNCTBEHHOH HMHPOpMAUUU B OTHOLUEHHUH
cunresa HPHK paznnyna. OcHoBHbIE CXeMbl peaiM3aLiMM BHPYCHOIA
reHeTHYecKoH MHPOpPMalMH MOTYT ObITh IpPeACTABIEHBbI CAeAYIOLMM
obpazoM:

® s JHK-comepxawmux supycos: JHK supyca - uPHK — Ge-
JIOK BHpYCa;

® mis PHK-comepxawmx munyc-HuteBsix BupycoB: PHK Bupyca —
nPHK — Genok Bupyca;

® s PHK-comepxawux mmoc-HuTeBbix BupycoB: PHK Bupyca —
Genok BUpYca;

® s PHK-comepxawmx perpoupycos: PHK Bupyca — kommne-
menrapHast JJHK — uPHK — Genok Bupyca.

Ins cuntesa MPHK onHu BUpYychl UCMONB3YIOT KiIeTOYHBIE thep-
MEHTHI, JpyrMe — co0cTBeHHBlt Habop cdepMeHTOB (MoNMMepa3).

BupycHasi HyKJIEMHOBAasi KACJIOTa KOOUPYET CHMHTE3 [IBYX KJIacCOB
6eIKOB: HECTPYKTYPHBIX GenkoB-(hepMEHTOB, KOTOpPble 06CIYyXHBAIOT
npoiiecc penpoayKLUM BHPYCOB Ha pasHbIX €ro 3Tamax, U CTPyK-
TYPHBIX GeSIKOB, KOTOpble BOMIYT B COCTaB BHPYCHBIX HaCTHL, MO-
TOMCTBa,

CuHTe3 KOMMOHEHTOB BHpyca (6EKOB M HYKJIEHHOBBIX KUCJIOT)
pa3obilieH BO BPEMEHU M MPOCTPAHCTBE, T. €. MPOTEKAET B Pa3HbIX
CTPYKTypax fZpa U UMTOMIa3Mbl KIETKU. BoT nouyeMy 3ToT yHMKaIb-
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HbIit crIoco6 pasMHOXEHHWSI BUPYCOB Ha3bIBAeTCS OUCBIOHKTHUBHBIM (OT
Jart. disjunctus — pas3oOlUeHHEbIi).

®opmuposanne (c6opka) BupycoB. CUHTE3UPOBAHHbBIE BHPYCHBIE
HYKJIEHHOBBIE KMCJIOTHI U Oenku 061anaiT cnocobHocThio crieuudu-
4YeCKH  «y3HaBaTh» JApYr JIpyra W NMpH AOCTAaTOYHOH KX KOHLIEHTpa-
LIMM CaMOIPOU3BOJIBHO COCAKHAIOTCH B pe3yJibTare ruapodoOHBIX, co-
JIEBbIX U BOAOPOIHBIX CBA3EHA.

CyluecTBYIOT cleayowide obuiye TPUHLMNBI cOOPKH BHUPYCOB,
MMEIOLLMX Pa3HYI0 CTPYKTYpY:

B ¢dopMHUpOBaHUE BUPYCOB SIBISIETCS MHOTOCTYIEHYATHIM MpPOLIECCOM
c obpa3oBaHHEM MPOMEXYTOUHBIX (OpM;

B c6opKa NMpOCTO YCTPOEHHBIX BUPYCOB 3aKJIIOYAeTCs BO B3aMMOIE-
CTBHU MOJIEKYA BUPYCHBIX HYKJIEHHOBBIX KHMCJOT C KANCHIHBIMH
6enkaMu U 06pa3oBaHMM HYKIEOKANCHIOB (HAaNpUMeEp, BUPYCHI
MIOJIMOMMENHUTA). ¥V CIIOXHO YCTPOEHHBIX BUPYCOB CHayana ¢hopMH-
PYIOTCS HYKJIEOKAICHIbI, C KOTOPHIMH B3aMMOIEHCTBYIOT GeJIKM
cynepKarncuaHeIx oboyoyex (HampuUMep, BHPYCHI IDHIIMa);

8 dopMUpoBaHMe BHPYCOB MPOMCXOAMT HE BO BHYTPHKIETOYHOI
XKHUAKOCTU, a HAa SOEPHBIX MAH LIMTOIUIa3MaTUYeCKHX MeMOpaHax
KJIETKH;

B CI0XHO OpraHM30BaHHbIE BHPYCHI B mpouecce (HOpMUPOBAHUS
BKJIIOYAIOT B CBOIf COCTaB KOMITIOHEHTBI KJIETKM-XO3fIMHA (JIMMH-
Ibl, YIJIEBOABL).

Bbixon BHpYCOB M3 KJETKH. PazinM4aroT JBa OCHOBHBIX TMIIa BBIXO-
a2 BUPYCHOTO NMOTOMCTBA M3 KJeTKH. [lepBblit THT — B3pBIBHOH —
XapaKTepu3yeTcss OJHOBPEMEHHbBIM BBIXOAOM OOJBLIOTO KOJIHUYECTBRA
BUpycoB. [Ipu aToM kieTxa 6sicTpo rorubaet. Takoit crnocob Beixona
XapakTepeH IS BUPYCOB, HE MMEIOLLUX CYyNepKancHAHO#i 000s0uKH.
Bropoit TMImT — mouykoBaHue. OH MpHCyHI BUpycaM, MMEIOLIMM
cyrnepkarncuaHyio o6onouky. Ha samountenbHoM 3Tane cOopkd HyK-
JIEOKANICHIBI CJIOXHO YCTPOEHHBIX BUPYCOB (PHKCUPYIOTCS Ha KJIETOY-
HOl Mya3MaTH4ecKoil MeMOpaHe, MOAM(UIUPOBAHHOH BUPYCHBIMU
GesKaMH, U MOCTENEHHO BBINSYUBAIOT ee. B pesynbrare BHIMAYMBA-
HUA 06pa3yeTcsl «MOYKa», comepXallasi HyKJIeOoKarncul. 3aTeM <«[moy-
Ka» oTmeJseTcsd oT KiIeTKU. TakuM oOpa3omM, BHeELLUHAS 000JIOYKA 3TUX
BUpycoB dopMHpyeTcsl B npolecce UX Beixoga M3 kieTku. [Ipu Ta-
KOM MeXaHM3Me KJIETKA MOXET MPOAOJIKUTENIbHOEe BPEMsl IMpOLYLIHU-
poBaTh BHUPYC, COXpPaHsASl B TOH WIM HHOW Mepe CBOM OCHOBHBIE
dbyHKLUU.

BpeMs, HeoOxomuMoe [ OCYLLECTBJIEHUS IMOJIHOIO LHMKJIA pen-
POLYKLIHU BUPYCOB, BapbUpyeT OT 5—6 y (BMpyCHl IpMIINa, Hary-
panbHOi ocribl U Ap.) A0 HECKOJNBKUX CYTOK (BHPYChl KOpH, alleHO-
BUpycHl U Ap.). O6pa3oBaBluMecss BUPYChl COCOOHB WHULMPOBATD
HOBBIE KJIETKU U MPOXOAUTH B HUX YKa3aHHbBI BbILi€ LIMKJI PEMpO-
IYKLHH.
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3.5.2. knmeepamueHnsbiii mun ezaumodeiicmeus
(saupo2eHus)

WHrerpaTMBHbIi THN B3aMMOJCACTBUS (BMPOIreHHUS) XapaKTepu3yeT-
csi BCTpaMBaHMeM (MHTerpauueil) HyKI€HHOBOH KHC/IOTBI BMpYCa B
xpomocoMy KieTku. [Ipu 3TOM BHpYCHBIH IeHOM PEILTHLIMPYETCH U
byHKUMOHHpYET KaK COCTAaBHasi YacTh KJIETOYHOIO NeHOMa.

HUnrerpaunsa BupycHoro reHetyeckoro Matepuana ¢ JJHK xner-
KM XapakTepHa NS OnpeAesieHHBbIX rpynn BHpycoB: 6akrepuodaros,
OINyXOJNEPOAHBIX (OHKOT€HHBIX) BUPYCOB, HEKOTOPBIX MH(EKLIMOHHBIX
BHpycoB (Bupyc renmatuta B, agenosupyc, BUY). s uuTerpauuu
¢ xpoMocomoil xieTku HeobxonuMa KojiblieBass ¢opMa ABYHHTYATOM
upyctoif JHK. Y AHK-coaepxawmx BUpycoB (BHpyc rematura B)
ux JHK obnagaer cBOACTBOM BCTPaMBaThCs B NEHOM KIETKM MPH
yuactuu psiga ¢gepmenToB. Y Hekoropeix PHK-coaepxawmnx Brpycos
(BHY, oHkoreHHble BUPYChI) Mpolecc MHTerpauuu Gojee CIOXHBINM
U siBifeTcss o0s3aTe/IbHBIM B LIMKIE MX PEMpOAYKUMH. Y 3THX BHpY-
coB cHayana Ha matpuue PHK c nomouwpsio Bupyccneunduyeckoro
¢depmeHTa obpaTHOi TpaHCKpMNTa3bl (peBepTas’bl) CUHTE3UpYeETCs
JOHK-konusa (xAHK), kotopas 3arem BctpauBaercsi B JHK xnetku.
OHK BHpyca, HaxoAslasicd B COCTaBE€ XPOMOCOMbI KJIETKH, Ha3bl-
Baetcss JHK-nposupycoMm. ITpu neneHUH KAETKH, COXpAHSIOLLEH CBOM
HopManbsHbie ¢yHkunn, JHK-nposupyc nepexoaut B reHOM nouyep-
HHX KJIETOK, T.e. COCTOSIHME BHUPON€HUM HacJieAyeTcs.

JTHK-npoBupyc HeceT AOMOJHUTEIbHYIO T€HETHYECKYI0O HHOp-
MaLHIO, B Pe3yAbTaTe Yero KJIETKU NMpUoOpeTalorT psa HOBLIX CBOWCTB.
Tak, HHTErpauus MOXET SIBUTbCA NMPUYMHOI BO3ZHMKHOBEHUSI psaa
ayTOMMMYHHBIX U XpOHMYeCKux 3a6GoseBaHMil, pa3sHOOOpa3HbIX ony-
xoneit. Ton Bo3aeiicTeueM pana PU3MYECKUX U XUMHUUYECKUX (akTo-
poB JTHK-npoBUpyc MOXET MCKIIOYATbCs M3 KIETOYHOHW XpOMOCO-
Mbl M TIEPEXOUTb B ABTOHOMHOE COCTOSIHME, YTO BENET K penpo-
OYKUMH BUpYca.

3.6. KynstuBMpOBaHue U MHANKALNA BUPYCOB

Ky/lIbTHBHPOBRHHE BMPYCOB YEJOBEKA U XHUBOTHBIX IMPOBOMST C Lie-
Jiblo 1a6OpaTOpHO# JMArHOCTUKHM BUPYCHBIX MHGEKUMA, Ui u3yye-
HHUSl BOIIPOCOB NAaToreHe3a ¥ WMMYHHUTETa, MMOJNYYEHUS NUArHOCTU-
YecKHX M BAKLMHHBIX MpenapatroB, MPUMEHSIOT B HayyHO-MCC/eao-
Batesibckoit paGore. Mockonsky BUPYCHI SIBASAIOTCS aGCOMOTHBIMM Na-
pasUTaMH, HX KYJbTHMBUDYIOT WJIW Ha YpOBHE OPraHM3Ma, MM Ha
YPOBHE XHBbBIX KJIETOK, BbIpalliMBacMbIX BHE OpraHM3Ma B MCKYCCT-
BEHHBIX YchoBHAX. B kadecTBe GMONOrHYeCKMX Moeaeil il Ky/AbTH-
BUPOBAHHUSL UCMOJIL3YIOT NAGOpAaTOPHBIX XHUBOTHLIX, pa3sBUBAIOLLMECS
KYpHHbIE 3MOPHOHBI U KYAbLTYPHI KJIETOK.
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JlaGoparopHbie XHUBOTHBIE (6eable MBILIK, XJIOMKOBBIE KPBICHI,
KPOJIMKU, XOMSIKM, 00€3bfiHBl M [Ap.) B HayajlbHbIA MEpPUOA pa3BU-
THUS BUPYCOJIOTUU OBbUIM €IMHCTBEHHON 3KCMEPHMMEHTAIbHOI GHoJIo-
TMYECKO MOJENbIO, KOTOPYIO HCIOJB30BAIM IS Pa3MHOXEHUS U
U3y4eHHUs1 CBOHCTB BUpPYycoB. Ha OCHOBaHMM pasBUTHSA THIIMYHBIX NPH-
3HakoB 3a6ojieBaHUSI U NaToMopdosoruyeckKux U3MEHEHUl OpraHoB
KUBOTHBIX MOXHO CYIUTh O PeNpoOAyKLMH BUDPYCOB, T. €. [TPOBOIUTH
UHIUKAUMIO BUpycoB. B HacTosiiee BpeMsi MpUMeHEHHE 3TON MoJe-
JIU NSl JUArHOCTUKH OTPaHUYEHO H3-3a HEBOCIIPUUMYHMBOCTH XH-
BOTHbIX KO MHOTMM BHMpYyCaM 4YeJIOBEKa.

KypuHbie 3MOPHOHBI MPEMIOXKEHBI B Ka4eCTBE IKCIIEPUMEHTAIb-
HOM Mogjenu st KyJlbTUBUPOBaHUSt BUPYCOB B cepeaurHe 30-Xx romos
@. BepHetoM. K mocToMHCTBAM MOJENM OTHOCATCS BO3MOXHOCTH Ha-
KOIUJIEHUsI BUPDYCOB B GOJIBLIMX KOJIMYECTBaX, CTEPHJIbBHOCTh OOBEK-
Ta, OTCYTCTBHE CKPBITBIX BUPYCHbIX MH(EKLHI, MPOCTOTAa TEXHHUKH
pabotbl. s KyTbTUBMPDOBAaHHMS BUPYCOB MCCIEAyeMblif Marepuain
BBOASIT B palIMYHbIE IMOJOCTHU M TKAHH KYPUHOIO 3apojbIllia.

WnaMKaumio BHPYCOB OCYILECTBISIIOT MO XapakTepy cretirduyec-
KMX MopaxeHUil obosodyek U Teja 3MOpHOHA, a TakkKe (PeHOMEHY
reMarriioTMHALUYM — CKIEMBAHUIO SPUTPOLIMTOB. SBiIEHHE reMarmio-
TUHAUUHU BriepBbie ObUIO OOHapyxeHOo B 1941 r. mpH KyJIbTMBHpOBa-
HUU B KYPUHBIX 3MOpHOHax BUpycoB rpurmmna. ITo3nHee Gbuio ycra-
HOBJIEHO, YTO TeMarrTIOTHHUPYIOLUMMHU CBOMCTBAaMM 00J1aJaloT MHO-
rue Bupychl. Ha ocHoBe 3Toro ¢eHomeHa GbL1a paspaboTaHa TEXHH-
Ka peakuuu reMmarrmotiHauuu (PI'A) BHe opraHusMa (in vitro),
KoTopasl ILUPOKO NMPHUMEHSETCS JJIs J1abOpaTOpHO AMArHOCTMKH BM-
pycHbix MHbekuuit. KypruHble 3MOpUOHBI HE SIBJISIIOTCS YHUBEPCAJIb-
HOIf OHoJIorMuecKoii MoIeblo st BUpYcoB. 1oyt HeorpaHU4YEeHHbIE
BO3MOXHOCTH TMOSBHJIKUCH Y BHPYCOJIOTOB IOCJIE OTKPBITUSE METOHA
BbIPALLIMBAHUS KYJIBTYP KJIETOK.

Merton Ky/JbTyp KJIETOK — BbIpAlIMBaHHE DA3NUYHBIX KJIETOK W
TKaHeil BHE OpraHM3Ma Ha HCKYCCTBEHHBIX MUTATENbHbIX Cpefax —
paspaborad B 50-x romax JIx. DHaepcoM u cotp. IMomasnsioluee Gonb-
UIMHCTBO BUPYCOB CITOCOOHO pa3MHOXATLCS Ha KyJNbTypax Kierok. st
MPUTOTOBJIEHUSA KYJBTYP KIJIETOK HCIIONb3YIOT caMble pa3HOOOpa3Hbie
TKaHM 4eJIoBeKa, XMBOTHBIX M NTUL. Bojbliioe pacrpocTpaHeHHe MMO-
JYYMAN KYJABTYPbl KJIETOK W3 3MOPUOHAJIBHBIX M OMYXOJEBLIX (3J0-
Ka4yecTBEHHO IMepepoXIEHHbIX) TKaHei, 061afaoluX M0 CPaBHEHHIO
C HOpMAJIbHOH TKaHbIO B3pOCJIOro opraHu3Ma 6ojiee aKTHUBHOM cho-
COBHOCTBIO K POCTY M Pa3MHOXEHHMIO.

B 3aBUCMMOCTH OT TEXHUKHU TMPUTOTOBJAEHUSI U KYJbTHUBUPOBAHHSA
pasinyaloT TPH OCHOBHBIX TUMHA KYJBTYp KJIETOK M TKaHEH: OIHO-
CNOWHBIE KYJbTYPBl KJIETOK; KYJbTYPbl CYCMEH3MPOBaHHbBIX KIETOK;
OpraHHbIE KYJBTYpPBI.

Haubonbluee npakTHyeckoe NMpUMeHEeHHe MOJYYUIH OJHOCIOHHbIE
KYJbTYpbl, pacTyllyde Ha [MOBEpPXHOCTH CTeKJsia JiabopaTopHOH Mocy-
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Puc. 3.4. OpHocnoitHasi KynbTypa KJIETOK.
a — He3sapaxeHHasl, 6 — 3apaxeHHas (LITID).

Ibl B BUAE MOHochos1 Kietok (puc.3.4, a). OmHOCHOHbBIE KYJIBTYPBI
KJIETOK B 3aBUCHMMOCTH OT YHCJIA XKH3HECNOCOOHBIX reuepauuﬁ B CBOIO
oyepeflb NMOAPa3NeNsIOTCS Ha NMEepBUYHBIE, WIM MEPBUYHO-TPUIICHHU-
3UpOBaHHbIE (CMIOCOGHBI PA3MHOXAThCSI OXHOKPATHO), MEPEBHBAEMbIE,
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WU ctabunbHble (CrIOCOOHBI nepeBUBaThbcs B J1abopaTopHBIX YycJio-
BUSIX B T€YEHHE HeOoNpeIeNeHHO IUIMTEJIBLHOrO cpoka), U MoJynepe-
BHUBaeMble (CMOCOOHbI pasMHoXatbcsi B TeueHue 40—50 maccaxeit).
KynbTypbl CycneH3MpoBaHHBIX KJIETOK pacTyT U pa3MHOXAIOTCH BO
B3BELUEHHOM COCTOSIHUU MPU MOCTOSSHHOM WHTEHCHBHOM MNeEpeMeLlH-
BaHUHU cpelnbl. OHM MOTYT ObITb MCMOJIL3OBAHBI [UI1 HAKOIIEHUS
Gonbliioro KonuuecTsa BUpycoB. HekoTopble BUPYCHI Jiydlile pa3MHO-
XAIOTCA B OPraHHbIX KYJIbTypaX, KOTOpbI€ TNpedcTaBIsIOT CO00M Ky-
COYKHM OpPraHOB XHWBOTHOTO WJIM Y€JIOBeKa, BbIpallUBaeMbIX BHE opra-
HHU3MAa M COXPAHSIIOILUX CBOWCTBEHHYIO JAHHOMY OpraHy CTPYKTYpY.
B 3aBHCHMOCTH OT CBOICTB BHUpyca NoAGHpaloT Haubosiee 4yBCTBH-
TEJIbHYIO K JAHHOMY BHpPYCY KYJIbTYPY KJIETOK, Ha KOTOPOH BO3MOXHa
€ro penpoxykuus.

O pa3MHOXEHHWHW BHUPYCOB B KYJIbTYpE KIETOK CBHIETEILCTBYIOT
cienyiouie NpHU3HaKU:

A uutonatuvueckuit sgdexr;

A 00pa3zoBaHHE B KJIETKaX BKJIIOUYEHHIA;
A oOpasoBaHHe OAfillLEK;

A ceHOMEH reMancopouuu;

A «lBETHas» peakuus.

Lntonaruueckuii adpdekr (HID) — BuAMMBIE MOA MUKPOCKO-
noM MopgoJIOTHYECKHE WU3MEHEHHWst KIETOK BIUIOTb O WX TMbenw,
BO3HMKAIOLLME B Pe3ybTaTe MOBPEXAAIOLLIETo ACHCTBUSL BUPYCOB (pHC.
3.4, 6). Xapakrep LII19, BbI3BAHHOTO pa3HbIMU BUpPYCaMM, HEOLH-

Puc.3.5. Tunbl BUPYCHBIX BKIIOYEHHI. Puc.3.6. Basukun Bupy-
a — uMTOonNa3MaTH4YeckHe; 6 — saepHbie. COB B KYJbTYpC KICTOK.
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HakoB. BxiioueHus npeacrapnsiior coboif CKOIIEHUST BUPYCHBIX 4ac-
THL, BUPYCHBIX O€JIKOB WJIM KJIETOYHOTO MaTrepuasia, KOTOphle MOX-
HO OOHApPYXMTb B SIP€ WM LIMTOILIa3Me KJIETOK IPH CIeLUATbHBIX
MeTonax okpacku (puc. 3.5). Basluku, WIU «HEraTMBHbIE KOJIOHHMH»
BUPYCOB, — YYacTKW paspylUEHHBIX BUPYCAMH KJIETOK; HX MOXHO
00HApYXUTh MNMPH KYJIbTUBUPOBAHMUU BHUPYCOB Ha OTHOCJOMHBIX
KJIETOYHBIX KYJNbTYpax, MOKPHITHIX TOHKUM cJioeM arapa (puc. 3.6).
Bnsiuky, obpa3yeMble pPa3sHBIMH BHPYCaMH, OTIMYAIOTCS MO BeJH-
yyHe, ¢opMe, BpeMEHU TMOSIBIEHHS, ITO3TOMY (PEeHOMEH OJSILKO-
00pa3oBaHUsl UCITONB3YIOT WSl AUddepeHIHaLMH BUpYCOB. Peaking
reMagcopOLuU — CMOCODHOCTh KJIETOYHBIX KYJBTYpP, 3apaXeHHBIX
BUPYCOM, afcoOpOMpPOBATh Ha CBOEH MOBEPXHOCTH 3PUTPOLIMTHI.
MexaHU3MBbl peakLuii reMaacopOLMy M reMarrJiOTHHALUUK CXOMHBI.
MHorue BHUpYyChl 00NAaalOT remMagcopOHpPYIOIHMU CBOMCTBAMH.
«lIBeTHas» peakuWsi OCHOBAHA HAa pa3HMIIE B I[BeT€ WHIUKATOPA ITH-
TaTeJIbHOW Cpellbl, UCNoNb3yeMoil g KyabTyp Kietok. Ilpu pocte
KJIETOK, HE MOPaXEHHbIX BUPYCOM, HAKATlJIMBAIOTCS MPOAYKTHl Me-
TaboNIM3Ma, YTO MPHUBOAMT K U3MEHEHMIO LIBETAa MHIMKATOpa MHUTA-
TellbHOW cpenbl. [IpM penpoaykuWu BUpPYCOB B KYJIbType Hapylla-
€TCSl HOPMAaJIbHBII MeTaboNMM3M KJIETOK M Cpela COXpaHSIeT MepBo-
HayajnbHbI LBET.

3.7. bakrepuodaru

baktepuodaru (ot «bakTtepus» M rpey. phagos — MOXUpaTesb) —
BUpYCHI GakTepuii, obnagaiouie crnocobHocTIO crneuydruieck npo-
HUKaATh B OaKTepUaNbHble KIETKH, PENpPONYLIMPOBATbCS B HUX U BBI-
3bIBaTh WX PACTBOpeHHe (JIU3HUC).

Hcropua oTKpeITHA GakTeprodaros CBSA3aHAa C MMEHEM KaHAICKO-
ro uccneposarenss ®. x’Bpemns (1917), koropblit o6HapyXun 3dgekT
Jin3uca 6aKTepHil, BBIIEJIEHHBIX U3 UCIPAXHEHUIT OONBHOIO AW3EHTe-
pueit. Takue sBneHWsi Habmonati U Apyrve Mukpobuonoru [Iama-
nes H. @., 1898; Tyopr ®., 1915], Ho nuwp D. n’Opemib, npexnmno-
JIOXUB, YTO HMMeEET JeJI0 C BMPYCOM, BBIIENUI 3TOT <«JIUTHYECKHIA
¢dakTop» ¢ noMolupio GakTepuanbHbIX GUIBTPOB U Ha3Baj ero 6ax-
TepHodaroM.

B janbHeiileM BBISICHWIOCH, YTO DakTeprodard IUMpOKO pacrpo-
cTpaHeHbl B nipupone. MUx obHapyxuiu B Bone, MoYBe, MULLIEBLIX MPO-
OYKTaX, Pa3/MYHBIX BbIOENEHUSIX U3 OpraHU3Ma JIIOAEH M XHUBOTHBIX,
T.e. TaM, rie BcTpeyalorcsi Oakrepuu. B HacTosiiee BpeMsi 3TH BUPY-
Cbi BBIAAIBJIEHBl Y OONBILMHCTBA GaKTEepUil, KaK GONE3HETBOPHBIX, TAK
U HeGOoJIC3HETBOPHBIX, @ TaKXe psAla JPYrMX MHUKPOOPraHM3MOB (Ha-
npuMep, rpubos). [1oaToMy B LIMPOKOM CMbIC/IE UX CTAJM HAa3bIBATh
npocto ¢aramu.

®daru pasnuuaioTcst o GopMe, CTPYKTYPHOH OPraHU3aLMM, THIY
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Tonoska

——— XBOCTOBO# OTPOCTOK

ySsovy XsoctoBasi HUTh

BazaneHas
MTACTHHA

Puc.3.7. Bakrepuodar (cxema cTpoeHNs).

HYKJIEHHOBOI KHCJIOTBI M XapakTepy B3aMMOMEHCTBHUA C MHKDOGHO#M
KJIETKOM.

Mopdonomsa. BojabluMHCTBO (paroB Moj 3JMeKTPOHHBIM MUKPOCKO-
noM uMeloT ¢opMy rosoBacTHKa WJIM CIIEpMAaTO30MAa, HEKOTOpblE —
KyOH4eCKyl0 ¥ HUTEBUAHYIO ¢opMbl. PazMepsl (barOB xonebmorcs or
20 no 800 HM y HUTEBUIHBIX (baros.

Hanbonee nosHo WU3y4yeHbl KpynHble OGaktepuodaru, UMeloLLHe
dopMy crniepmaTozonaa. OHH COCTOSAT U3 BBITAHYTOH HKOCasapHyec-
KO ronoBkH pasMepoM 65—100 HM W XBOCTOBOrO OTPOCTKa K-
Hoit Gosnee 100 HM (puc. 3.7). BHyTpu XBOCTOBOro OTPOCTKA MMEETCH
MOJIBIA LWIMHAPUYECKHI CTEpXEHb, COOOLUAIOIUMIACS OTBEPCTHEM C
rOJIOBKOI, CHapyXH — 4YeXoJ, CIOCOOHbIH K COKpAlLEHHIO Hamomo-
Oue MblB. XBOCTOBO OTPOCTOK 3aKaHYMUBAETCH WIECTUYTOMBHOMK
6a3ajbHOM TIACTUHKOM C KOPOTKMMHM UIMIIAMH, OT KOTOPBIX OTXO-
IOAT HUTEBHAHBIE CTPYKTYpPbl — (PUOPHIUIBI.

CyuiectByloT Takxke ¢arv, UMeoLMe UIMHHBIA OTPOCTOK, YeXOJN
KOTOporo He crmocobeH cokpauiatbesi, paru ¢ KOpPOTKMMM OTPOCT-
KaMH, aHajoraMM OTpOCTKOB, 6e3 oTpocTka.

Xumuyecknit coctaB. Parv cocToST U3 IBYX OCHOBHBIX XUMHYeEC-
KHX KoMmoHeHToB — HykienHoBoii kuciaotel (IHK win PHK) u
6enka. Y d¢aros, umelowux c¢opMy crepMmarosouga, ABYHMTYaTas
JHK mioTHo ymakoBaHa B BMIE CIIMpaJd BHYTPH TOJIOBKH.

benku BxomAT B cocTaB 0GONOMKH (KAalCHAA), OKPYXAlOLWEH HyKie-
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WHOBYIO KUCJIOTY, U BO BCE CTPYKTYPHBIE 3JIEMEHTbI XBOCTOBOTO OTpO-
crka. CtpykTypHble Genku dara paanvyaloTcsi Mo COCTaBy IMOJIMIENTH-
IIOB U MpeCTaBieHbl B BUIE MHOXECTBA UICHTUYHBIX CyOBSOUHMIL, YiIO-
KEHHBIX IO CIMUPVILHOMY WIH KYOHYECKOMY THUIy CHMMETPHH.

KpoMe cTpyKTYpHBIX ©€JIKOB, Y HEKOTOpPBIX (haroB OGHapyXeHbi
BHYTpeHHUE (reHOMHble) OeJIKU, CBA3aHHBbIE C HYKIEHMHOBOW KHC-
Jotoit, u Genku-pepmentnl (nzounm, ATd-asza), yyactsyouiue Bo
B3auMoeiicTBu (ara ¢ KIIETKOI.

Peaucrentnocts. Maru GoJsiee ycTOMYMBBL K NEHCTBHIO XHMHUEC-
KHX U ¢u3nveckux ¢akropos, yeM Gaxkrepud. Pam ne3uHUUMpyO-
iwux BeuecTB (eHon, 3TUNOBLIA cnMpT, 3dup M xnopodopM) He
OKa3bIBAIOT CYILECTBEHHOTrO RIUSIHUA Ha daru. BrlcoOKOUYyBCTBUTEb-
Hbl daru K ¢opMaMHy U KucnotaM. MHakTMBauus GoNbLUMHCTBA
daroB Hactynaer npu Temnepatype 65—70 °C. JlutesbHoe BpeMsi OHH
COXpaHSIOTCA MPHU BHICYIUMBAHUU B 3aMassHHbIX aMITyJiaX, 3aMOpaXu-
BaHUM npH Temiiepatype —185 °C B miMiepuHe.

B3aaumoneiicteue ¢ara ¢ OakrepnanbHoii Knerkoi. Ilo MexaHU3My
B3aMMOJICHCTBUS PA3TUYAIOT BUPYJIEHTHBIE U yMepeHHble dard. Bu-
pyJieHTHbe ¢aryv, NPOHUKHYB B OaKTEpHATBHYIO KIETKY, aBTO-
HOMHO penpoAyLHMpyIOTCS B Hei M BbI3bIBalOT Jin3uc Gakrepuid. Ipo-
1IECC B3aMMOAEIHCTBHUS BUpYJIEHTHoro ¢para ¢ OakTepueil MMpoTeKaer B
BUIE HECKOJIBKMX CTaouii U BecbMa CXOX C IPOLIECCOM B3auUMOIEii-
CTBUSI BUPYCOB Y€JIOBEKA M XHBOTHBIX C KJIETKO# X03sMHa (cM. 3.5.1).
OnHako mnsi ¢aroB, UMEIOLIMX XBOCTOBOI OTPOCTOK C COKpALLAIOLLMM-
cA 4eXJIOM, OH MMeeT OCOOEHHOCTH. DTH (haru ancopOMpyIoTCs Ha MO-
BEPXHOCTH OaKTEPHANbHON KIETKH C MOMOILbIO ¢(UOPHWILT XBOCTOBO-
ro otpoctka. B pesynbrate aktuBauuu darooro ¢epmenta ATPa3bl
MPOMCXOAUT COKPALLlEHHE YeX/1a XBOCTOBOIO OTPOCTKA W BHEApPEHHE
CTEpXHSA B KIeTKY. B mnipoilecce «mpoKanbiBaHHS» KJIETOYHOH CTEHKH
GakTepMM NpUHUMAaeT y4yactHe (epMEHT JIM3OLMM, HaxONsALUUIACS Ha
KOHILIe XBocToBoro otpoctka. Benen 3a atum JTHK dara, comepxania-
sics B IOJIOBKE, IPOXOOUT Yepe3 IOJIOCTh XBOCTOBOTO CTEPXHS U aK-
THBHO BIPbICKHBAeTCs B LMTOILUIa3My KJIETKH. OcTanbHbie CTPYKTYp-
Hbie 37eMeHThl dara (Xancua W OTPOCTOK) OCTAlOTCA BHE KIIETKH.

Mocne 6uocHHTE3a ParoBbiX KOMIIOHEHTOB W HX CaMOCOOpPKH B
6akrepHanbHOM KieTKe HakariusaeTca Ao 200 HoBbix ¢aroBbix ya-
cruil. ITon meiicTBueM charosoro JM30LMMa U BHYTPUKIIETOYHOTO OC-
MOTHYECKOIO AABJICHHUS MPOUCXOAMT PaspylleHHe KIETOYHOM CTeH-
KM, BbixoJ $aroBoro rnoTroMcTBa B OKPYXAIOLIYIO CpEAy M JU3HC
Gaktepun. OOUH JMTHYECKUN LUK (OT MOMEHTa aacopOuuu ¢$aros
0O MX BbIXoAa W3 KJIeTKH) mnpogonxaerca 30—40 muu. Tpouecc
6axreprodarud MpPOXOOUT HECKOJBKO LIMKJIOB, MOKa He OyayT Ju-
3MpOBaHbl BCe YYBCTBHUTENbHBIE K AAHHOMY (ary 6aktepuH.

Bsaumopneiicteue ¢aroB ¢ 6akTepHaNbHO KJIETKOM XapaKTepH3y-
eTcst onpelieNieHHOH creneHbio cneunduunoctu. o cneumnduynoc-
TH JeACTBUS pa3iUYalOT NMOJIMBAJICHTHbIE ¢ard, cnocoOHblE B3aMMO-
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NeCTBOBATh C POACTBEHHBIMH BHAAMM OaKTEpHii, MOHOBAJIEHTHLIE
taru, BzaumoneiicTBylolMe C GAKTEPUSIMU ONpelNeIeHHOro BUAA, U
TUNOBbIe (hard, B3aUMOJEHCTBYIOLIHE C OTAENBHBIMM BapUaHTAMHU
(TMmamMM) JaHHoOro BHMIa OakTepHid.

VYMmepeHHble ¢daru JU3MPYIOT He Bce KIETKH B MOMY/ISALIUH,
C YacCTbIO U3 HUX OHM BCTYyMaloT B cMMOMO3, B pe3ynbrate yero JJHK
tbara BcTpauBaeTcss B XpoMocoMy Oakrepuu. B TakoM ciy4ae reHo-
MoM dara HaspiBaloT npodar. IIpodar, craBiuMii 4acTbi0 XpoMoco-
MBI KJIETKH, NMPU €€ Pa3MHOXEHHH PEIUTHIIUPYETC CHHXPOHHO C
reHoM 6akTepuH, He BbI3bIBAas €€ JIM3MCA, U MepemaeTcs Mo Hacaea-
CTBY OT KJIETKH K KJIeTKe HEOrpaHMYeHHOMY YHCJY ITOTOMKOB. buo-
Jloruyeckoe fBlIEHHE CUMOUO3a MUKPOOHOH KIETKH C YMEpPEHHBIM
tdarom (mpocarom) HasbiBaeTcsi NU30reHHel, a KyabTypa 6akre-
pHii, copepxatas nmpodar, Moayyuia Ha3BaHUe JU30TeHHOMH . Bro
Ha3BaHHUe (OT rpey. lysis — pasnoxeHue, genea — MPOHCXOXIEHHE)
OTpaXxaeT CIOCOOHOCTh NMpodara CaMONPOU3BOJILHO WK TOA AEHCTBU-
eM psia PU3MYECKUX M XMMHUYECKUX (PAKTOPOB MCKIIIOYAThCA M3 XPO-
MOCOMbBI KJIIETKH M NEepeXoluTh B LIMTOIUIa3MY, T. €. BeCTH cebd Kak
BUPYJIEHTHBI ¢ar, TU3HPYIOLHIT GaKTepHH.

JIn3oreHHble KyNbTYphl MO CBOMM OCHOBHBIM CBOWCTBAM HE OT-
JIMYAIOTCS OT MCXOAHBIX, HO OHM HEBOCHPUHUMYMBBI K TMOBTOPHOMY
3apaXeHHWI0 TOMOJIOTMYHBIM WM ONU3KOPOACTBEHHBIM (aroM M,
KpOME TOrO, MpUOOPETaIOT HOMONHUTENBHBIE CBOWCTBa, KOTOpHIE
HaXOAATCS MMOJ KOHTPOJIeM reHoB npodara. M3ameHeHHe CBOICTB MHK-
POOPraHHW3MOB ITOI BIMSIHHEM Mpodara mosyyuio HaspaHue ¢ aro-
Boi KoHBepcHHU. IlocnenHsisi UMEET MECTO Y MHOTHX BHUIOB MHK-
POOpPraHHU3MOB M KacaeTcsl PasIMYHbIX UX CBOWCTB: KYJIbTYPAJIbHBIX,
GHOXMMHYECKHX, TOKCUT€HHBIX, AaHTHUIE€HHbIX, YYBCTBUTEJIBHOCTH K
aHTMOMOoTHMKaM M Jp. Kpome Toro, mepexoast U3 MHTErpUPOBAHHOTO
COCTOSIHMSI B BUPYJNIEHTHYIO (pOpMy, YMEpPEHHbI# ¢dar MOXeT 3axBa-
THUTb YacCTh XPOMOCOMBI KJIETKM W NpH JIU3UCE MOCTEAHENd MepeHo-
CHT 3Ty YacTb XpOMOCOMBI B ApYrylo Kiaetky. Eciu MukpobHas kier-
Ka CTaHET JIM30Te€HHOM, OHA MpHOOpeTaeT HOBbIE CBOiicTBa (CM. ria-
By 5). Takum o6pa3oM, ymepeHHble ard ABJISIOTCS MOLHBIM ak-
TOPOM HM3MEHYHBOCTH MHKPOOPraHM3MOB.

YMepeHHble ¢ard MOTYT HAHECTH BpeJ MHUKpPOOHMOJIOrMYECKOMY
npou3BoACTBY. Tak, €CIM MMUKPOOPTraHM3MBbI, HCIOJIb3YeMbIE B Kaye-
CTBe NMPOAYLIEHTOB BAaKLMH, aHTUOMOTHKOB U APYrHX GHONOTMYECKHUX
BEILIECTB, OKAa3bIBAIOTCA JIM30TEHHBIMH, CYLIECTBYET OIACHOCTb IMe-
pexolla YMepeHHOro ¢ara B BUDYJEHTHYIO. GopMy, YTO HEMUHYOMO
MPUBENET K JIU3UCY NMPOU3BOJCTBEHHOIO ILUTAMMA.

[IpakTuyeckoe ucnoib3oBaHue ¢aros. [IpumeHeHune
¢aroB ocHOBaHO Ha MX CTporoil creuugpuyHocTH aerctBus. Daru
MCIOJB3YIOT B IMArHOCTHKE WHMEKLMOHHBIX Ooie3Hei:

® C MOMOILbI0 U3BECTHBIX (IMArHOCTUYECKUX) ¢paroB MpPOBOASAT
MIEHTUGhUKALMIO BBIAENEHHBIX KYABTYp MHKpOOpraHusmoB. Bcmen-
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CTBHE BBICOKOH crielinyHOCTH (aroB MOXHO OMNPENETUTh BUI BO3-
OynuTenst WIKM BapuaHThl (THIBI) BHYTpU Buaa. (ParoTHnupoBaHHe
umeer GONbLIOE SMHAEMHOJIOrHYECKOe 3HaYEeHHE, TAK KaK MO3BOJIS-
€T YCTAHOBMTb MCTOYHMK M MYTH PacCNpPOCTPAHEHUS MHGEKLHUH;

® C MOMOLLBIO TECT-KYJIBTYPhl MOXHO ONpPENENTUTh HEHU3BECTHBIN ¢ar
B MCClle[lyeMOM MdTepualie, YTO YKa3bIBae€T Ha MPUCYTCTBHE B HEM
COOTBETCTBYIOLLMX BO3OYIUTE/ICH.

Qaryt MPUMEHAIOT WIS Jile4eHUS] U TMPOPUIAKTHKH HMHGEKLMOHHBIX
6onesneit. [IpouspomsaT OpIOLIHOTHGO3HBLA, TUICHTEPHIAHBIN, CHHETHOM-
HbIH, craputoKoKKoBblid ¢ard U KOMOWHHpOBaHHbIE Mpenaparhl. Crio-
coObl BBEIEHUSI B OPraHHW3M: MECTHO, SHTEPAILHO MM TapeHTEPILHO.

VYMepeHHBIe dard HCMONB3YIOT B TEHETHYECKOW WHXEHEPHH W
OMOTEXHOJIOTMM B KauyecTBe BEKTOPOB JUIS TOJyYEHHS] PeKOMOWHAH-
THbIX JHK (cM. rasy 6).

nasa 4

JKOoNorna MMKPOOPIrAHU3MOB

DKosorua (oT rpey. oikos — IOM, MECTO OOMTaHHMS) MHKPOOPraHU3-
MOB M3y4yaeT UX B3aMMOOTHOILUEHUS APYT C IPYrOM M C OKpYyXalo-
e cpemoit. Kak u3BecTHO, MUKpOOpPraHU3Mbl OOHApYXHBAIOTCS B
royBe, BOJAE, BO3AyXe, Ha pPACTEeHMUSAX, B OpPraHU3Me YeJoBeKa U
XXHUBOTHBIX.

4.1. Mukpocgnopa nousbl

Mukpodaopa nMouBsl XapakTepH3yeTcs OOJMBLIMM pa3HooOpasueM
MHMKDPOOPraHU3MOB, KOTOpble NMPUHUMAIOT y4acTHe B IPOLIECCAX MOoY-
BOOOpa30BaHUSI U CAMOOYMILEHHUS TTOYBBI, Kpyroobopora B IPUpPOLE
a3oTa, yriepoja M JIpyrux 3jneMeHToB. B noyse oburaior 6akrepuu,
rpu6bl, JUIIAKHKUKK (CMMOHO3 rpHOOB C LIMAHOOAKTEPUSIMU) U TNpO-
CTeMLLUHE.

Ha nosepxHOCTH MOYBHI MMKPOOPTAHU3MOB OTHOCHTEJIBHO Malo, TaK
KaK Ha HUX ryoutesibHo AeiictByior Y®P-Iyud, BbICYLIMBaHHME U T. I.

HauGosblilee YMCIO MMKPOOPraHU3MOB COIEPXHTCSI B BEpPXHEM
cnoe nousbl TomuuHoi A0 10 cM. ITo Mepe yriyOneHUs B MOYBY KO-
JUYECTBO MUKPOOPTAHM3MOB YMeHbBILAETCS] U Ha MiybuHe 3—4 M OHM
MPaKTUYECKH OTCYTCTBYIOT.

CoctaB MUKpOGJIOph! MOUBBI MEHSIETCSI B 3aBUCUMOCTH OT THNa
M COCTOSIHUSI TMOYBBI, COCTaBa paCTHUTEJIbHOCTH, TEMIIEPATyphl, BIaX-
HOCTH U T.A. BONBIIMHCTBO MMKPOOPraHU3MOB MOYBbI CIIOCOOHHBI pa3-
BUBAThCSl MPH HEATpabHOM pH, BBICOKON OTHOCHUTENBHOI BJAAXHO-
CTH, NpyU Temmneparype ot 25 go 45 °C.
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B noyse XuByT 6aKkTepHH, CMOCOOHBIE YCBAMBATH MOJIEKYJSPHBIi
asor (a3oTdUKCHpYIOLIHE), OTHOCsIIMecS K pomaMm Azotobacter,
Azomonas, Mycobacterium u ap. A30ThUKCUpYIOLIHE PAa3HOBUIHOCTH
LUUAHODAKTEpUl, MM CHHE-3eJIEHBIX BOAOPOCHEH, NMPUMEHSIOT IS
NOBBILIEHUA TJIOXOPOAUSI PUCOBbIX Noneil. Takue GakTepuH, Kak Ices-
IOMOHANbl, AKTUBHO YYaCTBYIOT B MHHEPATU3aLMH OPraHHYECKHX Be-
ILECTB, a TAKXKE BOCCTAHOBJICHHM HUTPATOB JO MOJEKYJISPHOrO asoTa.
Kuiieunole 6akrepun (ceM. Enterobacteriaceae) — kulleyHad manod-
Ka, Bo30yautenn GpioiiHoro THga, CalbMOHEUIE30B, IH3EHTEPUU —
MOTYT Monagath B NMo4By ¢ ekanusamu. OXHAKO B MOYBE OTCYTCTBY-
IOT YCJIOBUSL ISl MX Pa3MHOXEHHs!, U OHHM IOCTEMEHHO OTMHPAIOT.
B yKcThIX MOYBax KHILEYHAs NAJOYKa W NMPOTEH BCTPEYAIOTCS peaKo;
obHapyxeHHe MX B 3HAYUTEJbHBIX KOJIMYECTBAX SIBIsIETCS MOKa3aTe/ieM
3arpsI3HEHHUs! MOYBbl (eKANUSAMH YeIoBeKa M XXMBOTHBIX U CBHIETEJb-
CTBYET O €€ CaHWTAPHO-3MUAEMHOJIOrHYECKOM Hebnaromoayyud (Bo3-
MOXHOCTb Nepenayd Bo3byaurtencii WHGEKUHOHHBIX 3aGoseBaHMit).

IMouBa cyXHUT MecTOM OGUTaHMS CTOPOOOPa3yIOLLMX MATOYEK po-
1oB Bacillus u Clostridium. Henarorennsle Gauiel (Bac. megatheri-
um, Bac. subtilis ¥ ap.) Hapsgy ¢ nceBIOMOHAaZaMH, MpPOTEEM W He-
KOTOPBIMH IPYTUMHU GaKTEpUSIMH SBISIOTCA aMMOHUMDHULIMPYIOILIMMH,
COCTaBJIAIsl TPYINY FHUIOCTHBIX GaKTepHii, OCYILIECTBISIOIIUX MHHe-
panusauuio 6enkos. IlaToreHHble nanoukyu (Bo3byaurTenb CHOHMPCKOH
SI3Bbl, OOTY/NM3Ma, CTOJNOHSKA, ra30BOif FaHIpeHbl) CMOCOOHBI AIH-
TeJIbHO COXPaHSATHCS B MOYBE.

B noyBe HaxomsiTcsl TaKXe MHOTOYUCJIEHHbIE MPEACTABUTENH IPHU-
60B. I'puOBI yyacTByIOT B [O4B0OOPa30BaTENIbHBIX MpoLieccax, MpeBpa-
LIEHUsIX COeAUHEHHH a30Ta, BLIAENAIOT OGUOJIOrMYECKH AKTUBHBIE Be-
IIECTBa, B TOM YMCI€ aHTHOMOTHKM U TOKCHHBbI. ToKcHHOOOpasyio-
mMe rpubbl, Monagasi B MPOAYKTHI NMUTAHHMS YENIOBEKA, BbI3bIBAIOT
HHTOKCHUKALIUU — MHUKOTOKCHUKO3BI U a¢haTOKCHKO3bI.

MukpodayHa mouBbl MpeacTaBieHa MPOCTEHLIMMH, KOJHYECTBO
KoTopbix Konebnercsa or 500 go 500 000 Ha 1 r moussl. IluTasich
GakTepHSIMH W OpPraHM4YeCKHMHU OCTAaTKaMH, MpPOCTEHLINE BbI3bIBAIOT
H3MEHEHHUSI B COCTaBe OpPraHMYECKHUX BELLECTB MOYBEHI.

4.2. Mukpodnopa soabl

Muxkpoduiopa Boibl, ABNASICH ECTECTBEHHON cpefoil oOUTaHUS MHK-
POOPraHM3MOB, OTPAXaeT MUKPOOHBIN Mei3aX MoyBbl, TAK KaK MHUK-
POOpraHU3Mbl MOMANAIOT B BOAY C YaCTHYKAMH Mousbl. BMecre ¢ TeM
B Bole cdopMHUpYyIOTCS ofpeneieHHble GHOLEHO3bl ¢ MpeobnagaHueM
MHMKPOOPraHHU3MOB, aNaNTUPOBABLUMXCA K YCIOBHSIM MECTOHAXOXIE-
HHS, T. €. PUIUKO-XUMHUYECKHUM YCIOBUSM, OCBELLEHHOCTH, CTEMEHH
pacTBOPUMOCTH KUCJIOpoAa U HMOKCHIA yrjiepola, ColepXaHus opra-
HHYECKUX U MHHEPIbHBIX BELIECTB W T. I.
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B Bomax mpecHBIX BOJOEMOB OOHAapYXHMBAalOTCH MaJTOYKOBHIHBIE
(nceBaIOMOHANBI, A3POMOHAABl M JIP.), KOKKOBHIHbIE (MMKPOKOKKH)
U U3BUThIE OaKTepHK. 3arpsisHEHHE BOAbI OpPraHMYECKHMH BELIECTBa-
MU COIPOBOXMAAETCS YBEJUYEHUEM aHA3pOOHBIX U adpoOHBIX GakTe-
puit, a Takxe rpubo. OcoGeHHO MHOro aHa’pob6oB B WJIe, HAa JHE
BofioeMoB. Mukpodiopa BoJbl BBIMOJHSIET POJIb aKTUBHOIO (paKTopa
B MpPOLIECCE CAMOOYMILLIEHHUS €€ OT OPraHMYECKUX OTXOAO0B, KOTOpbIE
YTUIU3UPYIOTCS MUKPOOpraHUu3MaMu. BMmecTe ¢ 3arpsisHEHHBIMU JIMB-
HEeBbIMM, TaNbIMH U CTOYHBIMU BOJAMH B 0O3€pa U peKH IMONaaaloT
MpPEICTaBUTENM HOPMANbHOW MHUKPO(DJIOPHl YEJIOBEKA M XHBOTHBIX
(xvueyHas nanouyka, UUTpobakrep, 3HTEPOBAKTEP, IHTEPOKOKKH,
KJIOCTPUJIMU) U BO3DYAUTENM KHIIEYHBIX WHQEKIMiA — OpIOIHOro
TUda, napatudoB, TU3EHTEPUH, XOJEPHI, JIEMTOCIHPO3a, IHTEPOBHU-
pycHbix uHpekuuii U ap. [Toatomy Bona siBistetcst pakTOpoM Mepe-
ayu Bo3bynuTesieii MHOrMX HMHeKIHOHHEBIX 3a6GoneBaHuii. Hexoro-
pbie BO3DYOMTENM MOTYT JaxXe pa3MHOXaTbCsSl B BoAe (XOJIEPHBIH
BUOPDHOH, JIETUOHEJLIBI).

Bona apTe3aMaHCKMX CKBaXWH MPaKTUYECKH HE COAEpPXUT MHUKpPO-
OpraHU3MoOB, OOBIYHO 3alEePXKUBAIOLLUXCA GOJiee BEPXHHMHU CAOSIMH
nouBbl. MuKpodopa BoJbI OKEAHOB U MOpEif TAKXKE CONEpPXHT pa3-
JINYHBIE MMKPOOPraHU3MBbI, B TOM YMCJie CBETAUIMECS M Tranoduib-
Hble (conentobuBbIE), HarpuMep ranopuibHbIe BUOPUOHBI, MOpaxa-
IOU[ME MOJUTIOCKM U HEKOTOpble BUIbl PbIOBI, MPH YMOTpebIEeHUH
KOTOPBIX B MULLY Pa3BMBAETCS IMUILEBasT TOKCUKOWHGEKLUS.

4.3. Mukpocnopa Bosgyxa

Mukpoduiopa Bo3ayxa B3aMMOCBS3aHA ¢ MUKpodIopoid MOYBbI U BOIBI.
B BO3ayX TakxKe MOMamalT MUKPOOPTaHM3MBI M3 AbIXaTEJbHBIX MyTeH
M C KarulAMM CJIIOHbI YejoBeKa M XXKHUBOTHBIX. COJHEYHBIE JIyYH U
apyrue $akTopsl CrocobCTBYOT rHOen MUKpodiopsl Bo3lyxa. bob-
1l1ee KOJHYECTBO MUKPOOPIaHH3MOB MPUCYTCTBYET B BO3IYXE KPYIMHBIX
ropoJioB, MeHblliee — B BO3NYXe CeJIbCKOil MecTHOCTU. OcobeHHO masio
MUKPOOPraHU3MOB B BO3/IyXe Haj JiecaMH, ropaMd U MopsMHU. B Bo3-
nyxe OOHapyXMBalOTC KOKKOBMIHBIE W MAJIOYKOBUIHBIE OakTepuw,
OauMIbl M KITOCTPUAWM, aKTHHOMULIETBI, TPUOBI U BUpychl. MHoro
MHUKDOOPTraHU3MOB COIEPXMUTCA B BO3JyXe 3aKpbITIX MOMEILEHHH,
MHUKpOOHasi 06CEMEHEHHOCTb KOTOPHIX 3aBHCHUT OT CTEMeHH YOOpKU
MOMELLEHHNS, YPOBHA OCBELUCHHOCTH, KOJMYECTBA JIIOAEH B TOMeLLe-
HUM, YacTOTBl MpPOBETpUBAHUS U Ap. KonuuecTtBo MUKpOOPraHW3MoB
B 1 M? Bosmyxa (Tak Ha3piBaeMoe MHUKpPOOHOE 4YMCiIO, MIU obceMe-
HEHHOCTb BO3[yXa) OTPAXAeT CAHWUTAPHO-TMTMEHUYECKOE COCTOSTHHE
BO3/1yXd, 0COOEHHO B BOJIBHUYHBIX M JETCKUX yuypexneHusix. KocBeH-
HO O BBINEJIEHUHM MNATOTEHHBIX MUKPOOPTraHW3MOB (BO3OYAMTENEH TY-
OepkyJe3a, nudTepuHd, KOKIIOWIA, CKapJaTHHBI, KOPH, IpUINa U Ap.)
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MpH pa3roBope, Kalule, YMXaHbe OOJIbHBIX M HOCHTENE MOXHO Cy-
OUTb MO HAJIMYHUIO CAaHUTAPHO-NMOKA3aTeNIbHBIX OakTepuil (30y0TUCTO-
ro craMJIOKOKKAa M CTPENTOKOKKOB), TaK KaK IOCIEIHUE SIBISIOTCS
NpencTaBUTENSIMH MUKPOGJIOPBl BEPXHUX IBIXATEIbHBIX MyTEl U MMe-
I0T OOLUMIA TMyTb BBIOEJEHUSI C MATOT€HHBIMH MHKpPOOpPraHM3MaMy,
repeaalMKUCs BO3MYLIHO-KANeJbHbIM TIyTEM.

C uenblo CHUXEHUS MMKpPOOHOI 0OceMeHEeHHOCTH BO3dyXa Ipo-
BOASIT BJIAXHYIO YOOpDKY TOMEUIEHUSI B COYETAHUM C BEHTHISALMEN
U OYUCTKOW (chUabTpaLMeit) NOCTYNMAUIEro BO3AYXA; MPUMEHSIOT 00-
paboTKy NMOMeLUEHUH JamMnaMy YIbTpadHoJETOBOTO M3JTYYeHMS.

4.4. Ponb MUKpOOpPraHu3MoOEB B KPYroBOpOTe BeliecTB
B npupopge

C noMoLIBI0 MUKPOOPTaHU3MOB OpPraHMYECKHE COEAMHEHHsI pacTH-
TEMBHOTO U XHUBOTHOTO NMPOMCXOXIEHHUS MWUHEPAJU3YIOTCA [0 YIJIe-
poja, asora, cepbl, ¢ocdopa, Keaea U AOp.

KpyroBopot yriepona. B Kpyrosopote yrjiepona akTHUBHOE Y4acTHe
MPUHUMAIOT pacTeHMsI, BOOOPOCIU U LHAHOBGAKTepUH, (PUKCUPYIO-
wue CO, B npouecce HOTOCHMHTE3A, & TAKKE MUKPOOPraHU3MBI, pa3-
Jlaraiolye opraHMYeckre BelIeCTBA OTMEPLUMX PAacTeHHUI M XHUBOT-
HbIX ¢ BouieneHueM CO,. Ilpy aapo6HOM pasIoKEeHUH OpPraHUYECKHUX
BelilecTB o6pasyiorcs CO, U Bola, a MpH aHA’POOHOM OPOXEHUH —
kucnoTel, cruptel, CO,. Tak, Npy CIMPTOBOM OPOXEHUHU MUKPOOp-
FaHNU3Mbl (OPOXKH M [Ap.) PaclLUEIUISIOT YIIEBONBI 1O STHIOBOIO
CrMpTa ¥ AMOKCHAA yriepoaa. MojloyHoKHcIoe 6poXeHHe, BbI3bIBA-
eMoe MOJIOYHOKHUCJILIMU OakTepUsSIMU, XapaKTEPU3YeTCs BbLIEIEHH-
€M MOJIOYHOI M YKCYCHOH KMCJIOT M Juokcupa yriaepona. Ilpouecch
MIPOMTMOHOBOKUC/IOTO (BBI3BIBAEMOTO MPOMUOHUOAKTEPUSIMH), MaCs-
HOKHUCJIOTO, alleTOHOOYTHIOBOTO (BbI3bIBAEMBIX KJIOCTPUAMSMHU) H
IPYIHX BUIOB GPOXKEHMS] COMPOBOXAAIOTCS 0Opa30BAHMEM DPA3TMYHBIX
KMCJIOT M JHOKCHAA YIJepoaa.

Kpyrosopor a3ora. ATMOocepHBIii a30T CBS3bIBAIOT TOJNBKO KIIYOEHb-
KOBble GaKTeEpUHM H CBOOOJHOXMBYILME MHUKPOOPTaHU3MBI MOYBBHI.
OpraHuyeckue CoeqMHEHHUS] PaCTUTENbHBIX, XXUBOTHBIX U MUKPOOHBIX
OCTaTKOB IOJBEPraloTcsl B MOYBE MUHEpaIM3aLUK MUKPOOpraHU3Ma-
MU, TpeBpallasch B coeqMHeHMs aMMoHMs. Ilpollecc oOpasoBaHus
aMMHaka MpHU paspyllleHUH OeJika MUKpPOOpPraHU3MaMu MOJYYUI
Ha3BaHUEe aAMMOHMPHUKALUM, UM MUHEpaJIU3aLMK a3oTa. AKTUBHO
paspylaloT 06eoK Takue OaxTepuM, KakK ICeBIOMOHAIbI, MpOTei,
6aunyisl, kioctpunuu. Ilpu aspo6HOM pacnane 6enkoB o6pas3yloTcs
OUOKCHMI yriiepoja, aMMHUak, cyibdaTbl U BOXAa; NMPHU aHA3pOOHOM —
aMMHaK, aMMHBI, JUOKCHU[ YIJIEPOAa, OpraHUYecKue KHCJIOTbI, WUH-
ooJl, cKaTtoj, cepoBojopol. PasnoxeHue MOYEBUHBI, BBIACJISIOLLEH-
¢ C MOYOIf, OCYLUECTBISIOT YpOOaKTepuM, PACLUEIUISIOIIME €€ [0
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aMMMaka, JTUOKCHIAa yraepoia U Bodsl. O6pasyloluecs aMMOHUAHBIE
COJIU B pe3ynbTaTe (pepMEHTALMKU OAKTEpPUSIMM OPTaHUYECKUX COENM-
HEHUH MOTYT HCITOJIb30BAThCS BBICILIMMU 3ejleHbIMH pacTeHusMu. Ho
HauboJiee YCBOSIEMBIMM IJISI PACTEHHU SIBISIOTCS HUTPAThl — a30T-
HOKHCJIbIE COJTU. DTHU COJIM MOSIBJSIOTCS MPH pacliane opraHuYecKUx
BELUECTB B TIpolleCCe OKMCAEHHUS] aMMHMakKa IO a30THUCTOM, a 3areM
a30THON KMCHOTHI. JIaHHBIA TMPOLIECC HA3BIBAETCS HUTPUPUKALIHU -
e, a MMUKpOOpPraHU3Mbl, €ro BbI3bIBAIOIIME, — HUTPUPULUPY-
owuMu . Hutpuduurpytoume 6akTepuu BbIIEIUI U ONMUCAT PYCCKUN
yuenbiii C. H. BuHorpanckuii (1890—1892). Hutpudukauus npoxoqur
B ABe aspl: MepByl0 a3y OCYLIECTBISIOT OaKTEpUH pola HHUTPO30-
MOHAC U JAp., MPU 5TOM aMMMUAK OKHUCJSIETCS IO a30THCTOM KHCIO-
Thbl, 00pa3yloTcsi HUTPUTDBI; BO BTOpoii ¢hase yyactByloT OakTepuu poiaa
HUTPOOAKTED M OpP., NPU ITOM aA30THUCTAsl KHMCJIOTA OKUCISETCS JO
a30THOM U mpeBpalaercss B HATpathl. JBe ¢a3bpl HUTPpUDHUKALIMKM SIB-
JISIIOTCSL [MPUMEPOM MeTabuo3a — B3aMMOOTHOILIEHWI MHKPOOPraHU3-
MOB, TNpPU KOTOPBHIX OAMH MHUKPOOPTaHU3M pPa3MHOXAETCS, HCITONb3YS
MPOAYKTHI XU3HENESATEbHOCTU IPYroro MHUKpoopraHHU3Ma.

HuTtpaTel MoBbIlLIAIOT TUIOAOPOJUE IMOYBBI, OAHAKO CYLIECTBYET U
oOpaTHBIN npoLecc: HUTPAThl MOI'YT BOCCTAHABJIIMBATHCS B pE3YJbTa-
Te Mnpollecca AeHUTpUPUKAIMKA 10 BblIEAEHUSI CBOOONHOIO a30Ta, YTO
oOeHsIET €ro 3anac B BMAE COJIEH B MOYBE, NMPUBOASL K CHUXEHHUIO
ee IUJI0JOpOSHSI.

4.5. Mukpocpnopa tena yenoseka

OpraHu3M yYejioBeKa 3aceieH (KoloHu3upoBaH) 6ojnee yeM S00 Bu-
IOB MMKpPOOPraHM3MOB, COCTABJSIIOIIMX HOPMAJIbHYI0O MUKpodopy
yeJIOBEKAa, HAXONSIUMXCS B COCTOSIHUM paBHOBecHsl (3y0uosa) Ipyr
¢ JApYroM ¥ opraHusMoM yejiopeka. Mukpodopa NnpencTaBisieT co-
60l cTabuIbHOE COOOLIECTBO MUKPOOPraHU3MOB, T.€. MUKPOOUOUEHO3.
OHa KOJIOHM3UPYET MOBEPXHOCTL Tejia M IOJOCTH, cooblialoLmecs
¢ oKpyxXatoleil cpenoil. Mecro oburaHusi coobuiecTBa MUKpoopra-
HU3MOB Ha3biBaeTcsi 6uomonom. B HopMe MUKPOOPraHU3MBI OTCYTCTBY-
10T B JIerKAX M Matke. PasninyaioT HOpMaJIbHYI0O MUKPOQJIOPY KOXH,
CIM3UCTBIX ODONIOYEK pTa, BEpXHUX [bIXaTeJNbHbIX MyTEH, IMILEBa-
PUTEJIbHOrO TPaKTa M Mo4erlojioBoi cucTeMbl. Cpeau HOpMalbHON
MUKPOGhIOPbl BBUICSIIOT PE3UIEHTHYIO U TPAH3UTOPHYIO MHUKpPOQIIOpy.
PesunmenTHasa (rocrosHHas) obnuratHasi MUKpodiopa NMpencTaB-
JIeHa MUWKPOOPraHU3MaMu, MOCTOSIHHO TPUCYTCTBYIOLIMMHU B opra-
Hu3Me. TpaH3uTOpHAas (HenocTosHHas)) MUKpodiopa He crocobHa
K JUIMTENLHOMY CYILECTBOBAHWIO B OPraHHU3Me.

GpraHusM 4ejgoBeKa U ero HopMajibHas MHKpodiopa COCTaBJsI-
0T eIUHYIO 3KOJoTHYecKylo cucteMy. PopmuposaHre MUKpOdIOpPLI
HOBOPOXXIAEHHBIX HAYMHAETCA ¢ MONAaJaHUs MUKPOOPraHU3MOB B MpO-
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Llecce poJoB Ha KOXY M ciU3ucThie 000104k, JlanbHeitnee dopmu-
poBaHWEe MUKPOGIIOpHI OMpenessieTcs CAHUTAPHBIM COCTOSTHHUEM cpe-
IObl, B KOTOPOI MpPOXOOMIM POIbl, THIIOM BCKApMJIMBaHHA u 1p. Hop-
MaJjibHast MUKpochiopa CTAHOBUTCSI YCTOMYUBOM M K KOHLY TPETLETO
Mecsua XHU3HM cXxoAHoi ¢ MuKpodopoit B3pocioro. Konuuecrso
MUKPOOPraHM3MOB Yy B3pOCJIOrO YeJIOBEKa COCTaBisieT okoino 10%
ocobeif, mpuyeM npeodaagalOT B 3HAYMTEJIBHON CTEMeHU oOJMrar-
Hbl€ aHa3pOObI.

ITpeacraBUTENM HOPMAaJbHOM MHMKpPOQJIOpH 3aKIIOYEHBI B 3K30-
NoJUCcCaxapuIHO-MyUMHOBBIA MaTpUKCe, o0pa3ysl Ha CJIM3UCTBIX 060-
JIOUKaX U KOXe Ouonoeuueckyio naeHky, YCTOHYMBYIO K DPasIMYHBIM
BO3JEHCTBUSIM.

Mukpodiopa KoXH HMeeT GoJbLIOE 3HAYEHUE B pACIpOCTpaHe-
HHUU MUKpPOOPraHW3MOB B Boalyxe. B pesynbprate necksamauuu (uieny-
IWEHHMSI) HECKOJIbKO MWUIMOHOB YelllyeK, HeCYLIMX Kaxaas Mo He-
CKOJIbKO MMKPOOPraHHW3MOB, 3arpsisHSIOT OKpyXaloiuyio cpeay. Ha koxe
U B ee Gosee MIybOKUX cJiosix (BOJIOCSIHbIE MEUIOYKH, MPOCBETHI Callb-
HBIX U TMOTOBBIX Xejie3) aHaspoboB B 3—10 pa3 Goselile, YeM aspo-
60B. KoXy KOJOHM3UPYIOT MPONUOHUOAKTEPHUHU, KOpHHEDOPMHEIE GaK-
TepuH, CTaUIOKOKKH, CTPENTOKOKKH, ApoXxXKH Pityrosporum, Jpox-
xenono6Hsle rpubsl Candida, peako MUKpoKoKkH, Myc. fortuitum. Ha
1 cm? koxu npuxoautcsi MeHee 80 000 MukpoopraHusmoB. B Hopme
3TO KOJIMYECTBO HE YBEJIMYUBAETCS B pe3y/bTaTre AEHCTBUS OakTepH-
LUMIHBIX CTEPWIU3YIOLIMX (PAKTOPOB KOXHU, B YACTHOCTU B MOTE KOXH
OoOHapyXeHbl o-TJIOOYIHH, UMMYHODTOOYIuHbl A, G, TpaHcdeppHH,
JIU30LIMM U JIPYrHe MpOTHBOMUKpPOOHBIe BellecTBa. [Ipolecc caMoouu-
LLEHUSI KOXH YCHJIMBAETCS HA YUCTO BHIMBITON KOXe. YCHJIEHHBIH pocT
MUKPOOPTraHHW3MOB TPOMCXOOUT Ha TPS3HON KOXe; MpHU ociaabieHUH
OopraHu3Ma pasMHOXAIOlMecss MHKPOOPraHU3MbI OINpPENESSIoT 3arax
Tena. Uepes rpssHble PyKH MMPOMCXOOUT KOHTAMHUHAUUSA (3arpsi3HEHUE)
JIEKAPCTBEHHBIX CPEINCTB MUKPOOPTaHU3MaMH KOXW, YTO NMPUBOAUT K
nocjieayowei nopye JEKapCTBEHHBIX MPENaparoB.

B BepxHue AbIxaTelbHble HYTU TONANAlOT NbUIEBBIE Yac-
THLBI, HarpyXeHHbIE MHUKpOOpPraHM3Mamu, GonplIass 4acTh KOTOPBIX
3a[EpXXKUBAETCST B HOCO- U POTOMIOTKE. 3ech pacTyT GaKTepOUIbI, KO-
punHedopMHbIe 6akTepuu, reModWIbHbIE NTANOYKH, MENTOKOKKH, JIaK-
TODAaKTEpHUM, CTAPHIOKOKKH, CTPENTOKOKKH, HENaToreHHble HeHc-
cepud U ap. Tpaxes U OpOHXM OOBIYHO CTEPUJIBHBI.

Mukpodiopa NUILEBAPUTENbHOTO TpakKTa sBIAeTCS
HauboJsiee NpeacTaBUTENIbHONW O CBOEMY KayeCTBEHHOMY M KoJiMue-
CTBEHHOMY cocTaBy. IIpM 3TOM MHKpOOpraHH3mMbl CBOGOJHO OOHMTa-
IOT B MOJIOCTH NMULIEBAPUTENBHOTO TPaKTa, & TAKXE KOJOHHU3UPYIOT
CJIM3UCTLIE OBOJIOYKH.

B nosoctu pra oOMUTAKIT AaKTUHOMMLETBI, GaKTepouIsl, OUHU-
nobakrepuu, 3ybakTepuH, ¢y3o6aKTepUH, JJAKTOOAKTEpUH, reModuib-
Hble NAaJOYKH, JENTOTPUXUMU, HEHCCEPUHU, CIUPOXETHI, CTPENMTOKOK-
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K4, ctahUJIOKOKKH, BeilyioHewbl M Op. OGHApYXHUBAIOTCS TaKXe rpH-
6b1 pona Candida n mpocreitiiue. AccolaHTsl HOPMANBHONH MHMKpO-
¢yIopbl ¥ MPOIYKTH! MX XHU3HEIEATENIBHOCTH 00pasyioT 3yOHO# Haier.

Mukpodnopa xenyAKa MNpeAcTaRIeHa JAaKTOOAUWIIaMH U APOXK-
XaMH, €IMHMYHBIMM TPaMOTPHILATeNIbHBIMU OakTepusmu. OHa He-
CKOJIBKO OemHee, YyeM, HalpuMep, KMINEYHHMKA, TaK KaK XeJymoy-
HBbIi COK HMMeeT HH3Koe 3HaueHue pH, HeGiarompusTHoOe I XHU3-
HU MHOTHMX MHKpoopraHu3MmoB. IIpu ractpurax, a3BeHHOI GoJie3HH
XKejnyaka oOHapyXuBawTcsl HU30THYThie (GopMbl OakTepuit —
Helicobacter pylori, KkoTopble SIBAAIOTCA 3THOJOTMYECKMMM (hakTo-
paMU [aToOJIOrHYECcKoro Mpolecca.

B TOHKO#l KHLIKE MHUKPOOPraHM3MOB GOJbllle, YeM B Xeyl-
Ke; 3lech 0OHapyXUBaloTcsi 6uduIoOaKTepUH, KIOCTPUIUH, 3yOaK-
TEpHUH, JAKTOOALM/IBI, aHA3poOHble KOKKM. HauGosnblliee KOANYIECTBO
MUKPOOPraHU3MOB HAaKArUIMBaeTcss B TOJNCTON KuUlukKe. B 1 r de-
Kanuit cogepxurcst go 250 mupa MUKpoOHBIX KieTokK. Oxojio 95 %
BCEX BMIOB MHKPOOPTaHU3MOB COCTABJSAIOT aHa3po6bl. OCHOBHBIMM
MpeacTaBUTENSIMU MUKPOGJIODHI TOJICTOM KHILKH SIBJISIOTCSA: TPaMITO-
JIOXHUTeNIbHBIE aHadpoOHble Maloyku (6udumobakTepuH, JakTobaLuI-
Jibl, 3y0aKTEpHH); rPaMIIOIOXKUTENbHbIE CITOPOOOpa3yIolHe aHa3Po0-
HbIe MATIOYKH (KJIOCTPUIAMHU, MEPPPUHICHC U AP.); FHTEPOKOKKH; TpaM-
oTpHLATE/IbHbIE aHa3poOHble Manoykd (6axrepouibl); rPaMOTpULIA-
TeNbHbIe haKyNbTATHBHO-aHA9POOHBIE MATOYKH (KUIUEYHBIE MANOY-
KM ¥ CXOfiHble ¢ HUMHU Gaxtepuu ceM. Enterobacteriaceac — umrpo-
6akTep, HTEepobaKkTep, KieGcue/uTbl, MpoTei M Ap.). B MeHbLIUX KO-
JinyecTBax oOHapyxuawoTcs ¢y3obakTepuu, NMPONUOHUOAKTEPHH,
BeHJIOHEJTBI, MENTOKOKKHU, CTadWIOKOKKH, CHHErHOMHas majoyka,
IpOXXenonoOHble TPUOBLI, a TakXke MpPOCTeilure, BUPYCHI, BKJlOYast
¢daru. Ha snutesuu ycreuHo pacTyT CIIMPOXEThl, HUTeBUIHbIE Gak-
Tepud. Bugunobakrepuu U Gakrepounsl cocrasisiior 80—90 % ot 06-
LIEro KoAW4ecTBa MUKpO(IOpbl KUILEYHHKA.

BaxHyio poap B XH3HeaesITeIbHOCTH YeJIOBEKA UIpaeT MUKPO-
dropa TOACTONH KHMIUKHU — CBOEOOPA3HBI 3KCTpaKopropaib-
Hblif opraH. OHa sIBAsSETCA AHTArOHUCTOM THUJIOCTHOW MHUKpOgIIOpHI,
TaK Kak MPOAYLMPYET MOJIOYHYIO, YKCYCHYIO KMCJIOTbI, aHTUOUOTHU-
Kku ¥ Op. M3BecTHa ee ponb B BOAHO-COJEBOM OOMEHE, peryisiiuu
ra30BOro cocraBa KHilleyHHKa, oOMeHe 6ejIKoB, YIJIeBOIOB, XHPHBIX
KHMCJIOT, XOJIeCTepMHA U HYK/IEMHOBBIX KHMCJIOT, a TalOoke MPONYKLUU
610IOrMYEeCKH AKTUBHBIX COETUHEHUN — aHTUOMOTHKOB, BUTAMHHOB,
ToKcUHOB U Ap. MopdokuHeTHYecKast poiib MUKpOdJIOophl 3aKIioya-
eTcs B €€ YYacTHU B Pa3BUTHM OpPraHOB M CHCTEM OpraHu3Ma; oHa
MPHHUMAET Y4acTUE TaKXKe B (PU3MOJOTMUECKOM BOCHAEHUM CIM-
3HCTOIt OBOJIOYKH U CMEHE SIMTeNIUs, NMepeBapMBaHUM U JETOKCHU-
KalUH 3K30TeHHBIX CYOCTpaToB M METAabOJMTOB, YTO CPaBHUMO C
dbyHkuueit nevenu. HopMaspHast MUkpodiopa BBIMONHSET, KpoMe
Toro, aHTUMYTareHHy10 poJ/ib, paspyllasi KaHileporeHHble BellecTBa
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B KMlUeYyHUKe. B TO XXe BpeMsi HEKOTOpble GaKTEpUHM MOTYT MpPOLY-
LIMpOBaTh CUJIbHBIE MYTAreHbI,

IIpucreHoyHast MUKpodJopa KHIIEYHUKA KOJOHH3UPYET CIU3MC-
Ty10 060JI0O4KY B BUAE MUKDOKOJIOHHUIA, o6pa3ysi cBoeobpasHyio 6uo-
JIOTUYECKYIO TIJIEHKY, COCTOSILIYI0O M3 MHUKPOOHBIX T€Jl M 3K30MOJM-
caxapMIHOTO MaTpuKca. DK30MoaucaxapuIbl MUKPOOPraHU3MOB, Ha-
3bIBaEMBIE [JIMKOKAJIMKCOM, 3aLUMIIAIOT MUKPOOHbIE KIETKH OT pas-
HOOOpa3HbIX (PU3NKO-XMMHYECKUX U OHOJOTMYECKHUX BO3IEHCTBHIL.
Cnusucrass o60NM0YKa KHILEYHHMKA TAaKXE€ HAXOAMTCS IO 3aLLUTOM
Ouonornueckoil NjieHKHU.

3HauMTeIbHOE BIMSAHME OKa3bIiBaeT MHKpodopa KHMILEYHHMKA Ha
dopmrpoBaHue U MONAepXaHWe MUMMyHUTeTa. B KulleyHuke comep-
XKHUTCS 0KoJIo 1,5 KT MUKPOOPraHM3MOB, aHTUTE€HbI KOTOPBIX CTUMY-
JIMPYIOT UMMYHHYIO cHcTeMy. EcTecTBEHHBIM HecleuuPUYECKHUM CTH-
MYJISITOPOM MMMYHOI€HE3a SIBISETCS MypPaMWIIHUIIENTHA, o6pasyio-
LWUACA U3 MUKPOQJIOPHL TOJ BIMSIHUEM JU30LIMMA M APYTUX JUTH-
YecKUX ¢pepMEHTOB, HAXOISLUUXCA B KHLIEYHMKE.

BaxHeituieit pyHKLHeH HOpManbHOW MHMKPOGMIOPHI KHLIEYHHUKA
SIBJISIETCSL €€ Y4YacTMe B KOJIOHM3ALMOHHON pE3UCTEHTHOC-
TH, [OJ KOTOpOH MOHMMAIOT COBOKYITHOCTb 3alLUMTHBIX (HaKTOpOB
OpraHu3Ma ¥ KOHKYPEHTHBIX, aHTATOHMCTHUYECKHUX M APYTUX 0cOBEH-
HOCTEN aHa’3poOOB KMILUEYHHKA, MPUIAIOIIMX CTAaOMJIIBHOCTH MHKPO-
¢nope ¥ NpeaoTBpalliaAlOIUMX KOJOHHU3ALMIO CIHU3UCTHIX 0060JI0ueK
MOCTOPOHHUMH MMKpoopraHusmamu. C 1eJIblo MpeJoTBpalieHUsA HH-
(beKIMOHHBIX OCIOXHEHHUH, MPU MOHUKEHHON COMPOTUBIAEMOCTH
OpraHM3Ma M TMOBBILIEHHOM pHUCKe ayTOMHGEKIUH, B clyyasix 06-
LWKUPHBIX TPaBM, OXOrOB, UMMYHOJEIPECCHBHOI TepanuM, TpaHC-
TUIAHTAlUMM OPraHOB M TKAHE! MpPOBOASIT MEPOMPUSTHS, HAMpaBICH-
Hble Ha COXpaHeHHe M BOCCTAHOBJIEHUE KOJOHM3AaLIMOHHOW pE3HC-
TeHTHocTH. Mcxolst M3 3TOoro, OCyLIECTBAAIOT CEJEKTUBHYIO Ie-
KOHTaAaMUHaU U — M30Mpare/ibHOE YAANCHUE U3 MULUEBAPUTEIIb-
HOTO TpakTa a3poOHBIX OGakTepuii U rpubOB IJIsI MOBLILIEHUS COINPO-
TUBJIAEMOCTH OpraHM3Ma K MH(pEKUMOHHbIM areHTaM. CeJeKTHBHYIO
IeKOHTAMUHALIMIO MPOBOIAT IMyTeM Ha3HauyeHUs sl MpUEeMa BHYTpPb
MajioaicopOMpyeMBbIX XMMHOIIPENAPATOB, MOMABIAIOIIMX a3pOOHYIO
YacThb M He BJIUSIOIIMX Ha aHa’poObl, HAIPUMEP KOMIUIEKCHOE Ha-
3HaYeHWe BAaHKOMMLMHA, F€eHTaMMLMHA M HUCTaTHHA.

HopmanbHas MuKpodJyopa Biarajauina BKIOYaeT 6akTepo-
Wb, JaKTOOAKTEPHUH, IMENTOCTPENTOKOKKH U KJIOCTPUIMH.

IMpeacraButesin HOpMATEHON MUKPOQIIOPHI TPH CHUXEHUH COIMpPO-
TUBJISIEMOCTH OpraHU3Ma MOTYT BBHI3BATH THOHHO-BOCHMAJIMTENbHbIE
MpoLecchl, T.6. HOPMaJIbHAsI MUKPOQJIOpa MOXET CTaTb UCTOYHUKOM
ayTouHOGeKUNH, WM 3HIoreHHON MHpexuuu. OHa TakXe SIBIsSeTCS
HMCTOYHUKOM T€HOB, HAllpUMEp F€HOB JIEKAPCTBEHHOM YCTOMYMBOCTH
K aHTubuotukaM. KpoMe Toro, Kak yxe ObUIO CKa3aHO BbIUIE, KH-
meyHass Mukpoduiopa, monagas B OKpYXalolU[ylo cpeay, MOXET 3a-
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IPASHSTH TOYBY, BOAY, BO3MYX, MPOAYKTHl NMUTaHUA U T.n. [losTomy
ee OOHapyXeHMe CBHIETENbCTBYET O 3arpA3HEHHH MCCIEAYEMOTO
oObeKTa BhIIEJNICHUSIMH YesloBeKa.

CocrosiHne 3y6M03a — JUHAMHYECKOTO PaBHOBECHS MHKpOQIIO-
pbl UM OpraHM3Ma YejoBeKa — MOXET HapyLIaThCs TMOJ BIUSHUEM
¢akTOpoB OKpYXaIOLIE cpelbl, CTPECCOBBIX BO3AEHCTBUMA, ILIMPOKOTO
U GECKOHTPOJIBHOrO NMPUMEHEHUS aHTUMHUKPOOHBIX Ipernaparos, Jy-
4YeBO M XMMHUOTepanuu. B pesynbraTe HapyulaeTcs KOJOHHU3ALMOH-
Hasl Pe3UCTEeHTHOCTb. AHOMATBHO Pa3MHOXMBIUMECS MUKPOOPTaHHU3-
Mbl TMPOAYLHUPYIOT TOKCHYHBIE MPOIAYKTBHl MeTabonu3Ma — HHION,
CKaToN, aMMMaK, cepoBomopol. Taxoe cocTosTHME, pa3BUBAaOILEEeCH
B pe3y/bTaTe YTpaTbl HOPMAIbHBIX (PYHKLUUI MUKpoOGIOpHl, Ha3bIBa-
eTcsi fucbakTeprHo3oM MIM aucbuosom. Ilpu aucbakrepuo-
3¢ TIPOMUCXOIAT KOJUYECTBEHHbIE M KayeCTBEHHblE M3MeHeHUsl Oak-
Tepuii, BXoAsALUX B cocTaB MUKpodopsl. IIpn aucOuosze u3MeHe-
HUSI TIPOUCXOAAT U CPEAU APYTHUX TPYNIl MUKPOOPTaHW3MOB — BH-
pycos, rpuboB U Ap.

ucbuo3 M AMCOAKTEPHO3 CYMTAIOTCS 3HIOTeHHON WHbeKLHUei,
BO3HUKAIOUIEH Yallle BCEro B pe3yNbTaTe HApPYIUEHWUS] aHTUMUKPOO-
HBIMM TIpernapaTaMH HOpMaJIbHONH MUKPOQIIOPBI.

JInsg BoccTaHORBIIEHMS HOPMaJIbBHOM MMKpoduiopsl Ha3Ha4aioT Ipe-
napaTtel NpoOHOTHKH (3YOHMOTHUKH, CM. IIaBy 9), MojyyeHHbIe
M3 THOPUIBHO BBICYILEHHBIX XHWBBIX OaKTEPUH, MpeACTaBUTENEH HOp-
MaJIbHOH MHUKpOdIOpHl KHleYHUKA — O6uduIobakTepuil, KUllIeYHOU
MaJIOYKH, NAKTOOAKTEpUH U Ap.

4.6. BnusaHue dakTtopoB OKpyXaiouwen cpeabl
Ha MUKpPOOPraHU3Mbl

JKuzHeneaTenbHOCTb MUKPOOPTaHM3MOB HAXOMAUTCSI B 3aBUCUMOCTH OT
($akTOpoB OKpYXalollleil cpeabl, KOTOpble MOIYT OKa3biBaTb Oakre-
pPULMIHOE, T.€. YHUYTOXAIOILEE, NECTBME HA KIIETKU UIU GakTepHo-
CTATUYECKOE — MOJABJSIOLICE pasMHOXEHUE MUKPOOpraHU3MoB. My-
TareHHoe HOEHCTBUE TPUBOAMUT K M3MEHEHHUIO HAC/NEICTBEHHBIX CBOMCTB.
(Dusnyecke, XUMHYECKHE B OHonornyeckre (pakTopbl OKpyXarolen
.Cpellbl OKa3bIBAIOT PaITUYHOE BO3ACHCTBHE HA MUKpPOOPTaHU3MBI,

Bansanne ¢uzudeckux axropos. PaznuyHbie IpyIbsl MUKpoopra-
HHU3MOB Da3BUBAIOTCS IIpH OMNpeNeJeHHBIX QUaMa3oHax TeMIlepaTyp.
Bakrepum, pactyuide npy HU3KOH TeMIlepaType, Ha3bIBalOT ICHUX-
podunamu, npu cpenHeit (okosio 37 °C) — Me3zodunaMH, MPU BbI-
COKOW — TepMO(HIIaMHU.

K ncuxpodpuibHBIM MHUKPOOPraHU3MaM OTHOCUTCS GOJMb-
wasi rpynna canpo¢uroB — oOUTaTeNeil MOYBBI, Mopeil, MpecHBIX
BOIOEMOB W CTOYHBIX BOX (Xe/ne300aKTepuH, MCEBIOMOHAIbI, CBE-
TsWMecss 6akrepuH, G6auuinel). HekoTopsle M3 HUX MOryT BbI3BIBATh
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MOpyy MPOAYKTOB MUTAHUSI Ha xojofxe. CrocOGHOCTBIO pacTH Ipu
HU3KUX TeMIleparypax 00yiamaloT U HEKOTOpble MaTOreHHble Gaxre-
puH (Bo30OyaUTENb MCeBIOTYOEepKyJe3a pasMHOXAaeTcs MpPH TeMIlepa-
Type 4 °C). B 3aBUCMMOCTH OT TeMIlepaTrypsl KyJbTHBUPOBAHHUS CBOJ-
crBa Oakrepuii MeHsiorcs. Tak, Serratia marcescens obpasyioT npu
Temneparype 20—25 °C 6Gosblliee KOJIMYECTBO KPAcCHOTO IMUIMEHTA
(npomuruosaHa), yeM npu temmeparype 37 °C. CuHTe3 nosucaxapu-
OB, B TOM YHUCJIE KaIlCYJbHBIX, aKTUBMPYETCS IIpH Gojiee HU3KHUX
TeMMepaTypax KyJabTHBUpOBaHus. WiHTepBan Temmeparyp, TpH KOTO-
POM BO3MOXEH pocCT NcUxpodiibHbIx Gakrepwii, Konebmercss ot —10
no 40 °C, a temnepatypHblii onTMMyM — oT 15 no 40 °C, npubau-
XasiCb K TEMITEPaTypHOMY OINTHUMYMY Me30GbHIbHBIX GaKTepHii.

Me3odunbl BKIIOYAIOT OCHOBHYIO IPYITNY MATOT€HHBIX M YCIIOB-
HO-TIaToreHHbIX GakTepuil. OHU pacTyT B AuMamnasoHe Temreparyp 10—
47 °C; onmtuMyM pocta i GonbliMHceTBa M3 HUX 37 °C.

Ilpu Gonee Bbicokux Temmepatypax (ot 40 mo 90 °C) pasBuBa-
forci TepModunbHble 6akrepuu. Ha mHe okeaHa B ropsumx
cynbhHAHBIX BOJAX XMUBYT OakTepHH, pa3BHBAIOLIMeCS IIPU TeMIle-
patype 250—300 °C u naBnenuu 262 atm. TepModuibl obuTtaior B
rOpsiIYMX HMCTOYHMKAX, YJACTBYIOT B IMPOLIECCAX CAMOHArpeBaHMs Ha-
BO3a, 3epHa, ceHa. Hanumuue Gosbluoro Kojuyectsa TepModHIOB B
MoYBe CBUAETEJIbCTBYET O €€ 3arpsA3HEHHOCTH HaBO30OM M KOMIIOC-
ToM. Ilockonbky HaBo3 Haubosiee Gorat TepModUIAMH, UX paccMar-
PHMBAIOT KaK ITOKAa3aTesib 3arpsi3HEHHOCTH ITOYBBIL

TeMriepatypHblii (akTop YYMTBHIBAIOT MPH MPOBEAEHHH CTEPHIIH-
3auun. BereratuBHble PoOpMbl GakTepuil MorubaloT Mpu TEMIEpaType
60 °C B Teuenne 20—30 MuH; crioppl — B aBrokiase npu 120 °C
ol JaBJieHWEM Iapa.

Xopollo BbIIEPXHBAIOT MHKPOOPraHM3MbI AeiCTBUE HH3KHX TEM-
neparyp. ITosToMy MX MOXHO JOJIO XPaHHUTb B 3aMOPOXEHHOM CO-
CTOSIHHM, B TOM YMCIE IIpH TeMIiepaType Xuakoro rasa (—173 °C).

BoicymuBaHue. O6e3B0XMBAHHE BbI3BIBAET HapylueHHe (YHK-
uMit GonpmMHcTBA MUKpoopranu3moB. Haubosnee 4yyBCTBHUTENBHBI K
BBICYILMBAHUIO MAaTOreHHbIE MHKPOOPraHM3Mbl (BO3OYIUTENU TOHO-
ped, MEHMHIUTa, XojJepbl, OplomHOro THda, TU3EHTEPUH U Op.).
Bonee ycToiluMBBIMH SIBASIIOTCA MHUKPOOPraHM3MBbI, 3allMILEHHbIE
cu3blo MOKpoThl. Tak, 6akTepuu TyOepKy/e3a B MOKpPOTE BbIIEpPXH-
BalOT BbIcylIMBaHHMe f0 90 mHeil. YCTOMYMBEI K BBICYILMBaHHIO He-
KOTOpble Karicysio- U ciau3eobpasymouiue Gakrepud. Ho ocoboii yc-
TOMYMUBOCTbIO 06NaJalOT CIOpbl GakTepuit.

BoicyiiBaHue moj BaKyyMOM M3 3aMOPOXEHHOTO COCTOSIHMSI —
JIHOQUIIM3ALIMIO — MCMOJB3YIOT IS MPOMIEHUST XH3HECITOCOOHOC-
TH, KOHCEPBUPOBAHWS MMKPOOPraHU3MOB. JINODUIN3HPOBAHHBIE KyJb-
Typbl MHKPOOPraHHW3MOB U MUMMYHOOHOJOTHYECKHE TpenapaThl IJIH-
TeNbHO (B TeYEHHE HECKOJBKUX JIET) COXPAHSIOTCS, He W3MEHSs
CBOMX TNMEpBOHAYaJIbHBIX CBOWCTB.
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HeitctBue usnyuyeHus. HemoHusupymwiuee uanyyeHue — yib-
TpacduoneToBble U MHPpPaKpacHbIE JIyYH COJTHEYHOro CBETa, a TaKXe
HOHU3HPYIOLLee UATYYeHHEe — FaMMa-U3aJlydeHHe pagMOaKTUBHBIX Be-
LIECTB M 3JIEKTPOHbI BBICOKMX ZHEPTHH IyOUTENBHO AEHCTBYIOT Ha
MUKPOOPraHU3MBbl Yepe3 KOPOTKHil MPOMEXYTOoK BpeMeHH. YP-nyuu
MPUMEHSIIOT JUisi 06e33apaXMBaHUs BO3AyXa M Pa3sNHYHBIX Ipeame-
TOB B GOJIbHMLIAX, PONMJIBHBIX IOMax, MHKpPOOHOJIOrHYECKUX Jabo-
patopusix. C 3Toil Liebl0 UCMONB3YIOT OaKTepUIIMAHbIE JaMIbl YP-
uanydeHuss ¢ WIMHOM BoiHbl 200—450 HM.

HoHusupyiolliee UalyyeHUE NPUMEHSIOT ATl CTEPWIH3ALMHU Of-
HOpAa30BOi IJIACTUKOBOI MHUKPOOHONOTHYECKOH IMOCYABl, MHTATEIb-
HBIX Cpel, INepeBSI30YHBIX MaTEepHAJIOB, JIEKAPCTBEHHBIX IIPernaparoB
u Ap. OnHako MMeloTcss GakTepuH, YCTOHYMBBIE K NEHCTBUIO MOHHU-
3UpYlOLIMX M3nydyeHuit, HarpuMep Micrococcus radiodurans 6su1a BbI-
nejieHa U3 SNEPHOro peakTopa.

HeiicTBHe XUMHYeCKHX BelecTs. XHMHYECKHE BElECTBa MOTYT OKa-
3bIBaTh pa3iiMyHOE JeHCTBUE HAa MHKPOOPTaHMU3MBI CIYXHTb MCTOY-
HUKAMM MUTAHUS, He OKAa3blBaTb KaKOro-MTH6O BIMSIHUS, CTUMYJIHU-
pOBaTh WM MOJABISITh POCT. XMMHUYECKHUE BEILIECTBA, YHHUUTOXAIOLLME
MHUKPOOPTraHM3MbI B OKpYXalolllel cpele, Ha3bIBAlOTCA He3UHU -
unpylomumu . [pouecc yHUUTOXEHUS MUKPOOPraHU3MOB B OKpY-
Xarowueit cpege HaspiBaeTcsl Ae3MHPeKI el . AHTUMUKPOOHbIE XU-
MHUYECKHE BellecTBa MOryT o0jamarth OakTepULIMIHBIM, BHPYJIULIUI-
HbIM, YHTHLMAHBIM JeiCTBUEM M T.A.

XUMHYecKHe BellleCTBa, MCIOMb3yeMble A Xe3HHEEKIMH, OTHO-
CATCA K pa3IMYHBIM TpyINaMm, cpedu KOTOpbix Haubosiee HIMPOKO
TpencTaBiIeHbl BelllECTBA, OTHOCSLIMECS K XIop-, Hoa- U Gpomco-
IepXalluM COeJUHEHUAM W OKMCIUTENsIM. B ximopcoaepxaiux mnpe-
napatax GakTepMUMIHBIM AeiicTBUeM obnanaet xiop. K atum npema-
paraM OTHOCST XJIOPHYI0 M3BECTb, XJIOPAMHMHBI, MAaHTOLIUA, HEOIaH-
TOLMA, HATpUS THUITOXJIOPUT, THUIIOXJIOPHUT KANBLIMA, AE3aM, XJIophe-
3UH, cyabdoxnopaHTHH U ap. [lepcrneKTHBHBIMM AHTUMHUKPOOHBIMH
npenapaTaMd Ha ocHoBe ioma M OpoMa CUUTAIOTCSI MOJONMPHH M
OMOpoMaHTHH. MIHTEHCHBHBIMM OKHUCIUTENSIMU SIBIAIOTCA MEPEKUCH
BOJOPOAA, KW mepMaHraHat WM Op. OHU 0Ka3bIBalOT BbIpaXXeHHOE
faKkTepULMAHOE AEHCTBHE.

K ¢deHonam M ux MpoU3BOOHBIM OTHOCAT ¢eHOJ, JU30J, JIN30-
W1, KPEOo30T, KPEOJUH, Xjop-B-Hadron U rekcaxiopodeH.

BhinmyckaioTest Takxke OakTepuLIKIHbIE MbUIa: (PeHONIOBOE, AETTSIPHOE,
3e/ieHOe MeRULMHCKoe, «I'urneHa». Mbuto «vrueHa» copepxur 3—5%
rekcaxiopocgeHa, obnagaeT HaWAYJILMMH OaKTEepULIMAHBIMU CBOMCTBA-
MU U DEKOMEHIYETCA ISl MBITbS PYK COTPYIHUKOB HH(EKIMOHHBIX
GonbHUL, POAMIIBHBIX HOMOB, NETCKUX YYpEeXIEHHH, MpeanpusaTHii ob-
LIECTBEHHONO MUTAHUSA U MUKpPOOHOJIOTUUECKUX J1abopaTopHi.

AHTUMHUKPOOHBIM JAeiicTBHEeM OONAaNaloT TaKKe KMCIOThI U UX CONH
(oKco/IMHOBasI, canuLUIoBas, GopHas); wenmoyu (AMMHUAK M €ro COJIH,
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Oypa); couptel (70—80° sTaHONM U Ap.); anbaeruabl (hopMaibierul,
B-TIPOIHOJIAKTOH).

IlepcrieXTHBHOM rpynmnoi Ne3MHPUIUUPYIOLIUX BELIECTB SBIAIOT-
Csl MOBEPXHOCTHO-AaKTHUBHBIE BELIECTBA, OTHOCSLUMECS K YeTBEPTHY-
HbIM COeAMHEHUSIM U aMdouTaM, objagaioline GaKTEPULIMIHBIMH,
MOIOLIMMH CBOWCTBAMM W HHU3KOW TOKCHMYHOCTBIO (HMPTaH, aMd¢o-
JIaH 1 JIp.).

Jnst ne3auHpeKUMU TOYHBIX MpubopoB (HanpuMep, HaA KOCMHYec-
Kux kopabnsix), a Takxke oOOpyoOBaHHMS M amnmapatrypbl UCIONb3YIOT
ra3oByl0 CMeCh M3 OKCHUIA 3TUJieHa ¢ MeTwiaopomuaoM. JesuHpex-
LIMIO TPOBOIST B IepPMETUUYECKUX YCIOBHUSIX.

Bausuue Ononormueckux ¢akropoB. MuKpoopraHu3aMbl HaXoHsTCs
IOPYr C APYroM B pasiM4HBIX B3aUMOOTHoOlIeHHsX. COBMeCTHOE cCy-
LIECTBOBAHUE HBYX Pa3jIMYHBIX OPraHM3MOB HA3bIBAETCS CUMOMO30M
(oT rpey. simbiosis — cOBMecCTHas1 XH3Hb). Pa3nnyalor HECKOJIBKO Ba-
PHAHTOB IOJIE3HBIX B3aMMOOTHOLLEHMI: METaOMO03, MYTYaJIH3M, KOM-
MEHCQJIU3M, CATE/UIM3M.

MeTabuo3 — B3aUMOOTHOLUEHUE MEXIY MHUKDPOOPTaHM3MAaMHU,
IPpY KOTOPOM OHMH MHKPOOPraHU3M HCIIONb3YeT IS CBOEH XU3Hele-
SATEJIBHOCTH TIPOMYKTBI XHU3HEHESITEIbHOCTH APYroro opraHuama. Me-
TabMO3 XapakTepeH ISl MOYBEHHBIX HUTPUPUUMPYIOLIKUX OaKTepuii,
MCMOJIb3YIOLMX ISl METaboMM3Ma aMMHUAK — IPOAYKT XU3HEAEsITe b~
HOCTH aMMOHH(UUMPYIOLLIUX TOYBEHHBIX OaKkTepHil.

MyTyanu3M — B3aMMOBBINOJHbIE B3AMMOOTHOILEHUSI MEXIy pa3-
HBIMM opraHu3MaMu. IIpMMepoM MyTyaJHCTHYE€CKOro CUMOMO3a SIB-
JIAIOTCS JMIIAHUKKA — CUMOMO3 rpuba M cHHe-3eJIeHOH BOIOPOCIIH.
ITonyyast OoT KJIETOK BOMOPOCJM OpraHuYecKHe BeulecTBa, Ipud B
CBOIO OYepedb [MOCTABISET UM MHHEPAJIbHBIE COMH M 3alUMUIIAET OT
BBICHIXaHHSL.

KomMeHcanusm (oT nar. commensalis — COTpame3HUK) — CO-
XKHTEJbCTBO 0CObEil pa3HBIX BHIOB, NMPH KOTOPOM BLITOLY U3 CUM-
61032 U3BJIEKAET ONMH BUI, He MPUYMHSASA Apyromy Bpena. KomMmeH-
caJlaMM SIBJISIIOTCSL GaKTEpMM, TIPEICTABUTENM HOPMAIBHONH MUKpodio-
pBl YEJIOBEKa.

CaTenqJiu3M — YCHJIEHHE pOCTa OJHOTO BHUAA MHKpPOOPraHMU3Ma
IO/ BJMSIHUEM ApPYroro MuKpoopraHusma. Hampumep, KOJOHMM ApoX-
K€l WIM caplvH, BbIAEAS B MUTATEJbHYIO CPEAy METabOJIUThI, CTH-
MYJIMPYIOT POCT BOKPYI HMX KOJIOHHMH MMKpoopraHu3moB. Ilpu co-
BMECTHOM POCTE HECKOJBKHX BUIOB MHKPOOPTaHHW3MOB MOIYT AKTH-
BU3UPOBATbCS UX (U3UOJOTUYECKHE (PYHKIIMM U CBOICTBA, YTO MMpU-
BOIUT K Ooyiee GbICTPOMY BO3IEHCTBMIO Ha CyOCTpart.

AHTAaroHUCTUYECKHE B3aMMOOTHOLIEHUS, WIA aHTa-
FOHMCTHYEeCKUH CHUMOMO3, BhIpAXAlOTCd B BUIe HeOnarorpu-
STHOTO BO3[eiCTBUS ONHOrO BUIA MHUKDOOPraHM3Ma Ha ApYIoW, mpH-
BOMSILLIETO K TMOBPEXACHUIO U JaXe K rubeid mociegHero. Muxpoop-
FaHU3MbI-aHTATOHUCTBI PACIIPOCTPaHEHHB! B IOYBE, BOAE M OPraHM3Me
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YeJIOBEKA U XMUBOTHBIX. XOPOLUO M3BECTHA aHTATOHUCTUYECKAs] aKTUB-
HOCTb TpelcTaBUTeNel HOPMAIBHOU MHUKPOGIOPHI TOJCTOIO KHMILEY-
HMKA yestoBeKa — OudHaobakrepuii, JaKkTo6aMIl, KAILEYHOM TMaIoy-
KU W [p., SIBISIOWMXCS AHTATOHUCTAMH THHUJIOCTHOM MMKDPOQIIOPEL.

MexaHH3M aHTaroOHUCTHYECKUX B3AMMOOTHOILUEHHUI pasHOOOpaseH.
PacripocrpaneHHo# opMoil aHTaroHu3Ma siBjisieTcsi 00pa3oBaHHe aH-
TUOUOTUKOB — crelrdUYEeCcKUX MPOAYKTOB 0OMeHA MMKpPOOPTaHU3-
MOB, MONABNSIOUMX Pa3BUTHE MUKPOOPTraHU3MOB Apyrux Bumos. Cy-
IUECTBYIOT M Jpyrye MpOSIBICHUS aHTaroHW3Ma, Harpumep GoJbluas
CKOPOCTh Pa3MHOXEHHUS, MPOAYKUHUSI OAKTEpUOLMHOB, B YACTHOCTH
KOJULMHOB, MPOAYKUUS OPraHUYECKHUX KMCJIOT U APYIHX TPOAYKTOB,
uaMenstoiiux pH cpenbl.

AHTaroHuM3M MOXeT pa3BHUBaThcA B (opMe KOHKYPEHLIMM B OC-
HOBHOM 332 MCTOYHUKMU TNMHUTAHUS, MHTEHCUBHO pPa3BUBAsCh U MCTO-
1asi MMUTATeJbHYIO Cpely, MUKPOOPTraHW3M-aHTATOHUCT [10JaBJISIET
pOCT APYrUX MUKpOOpraHu3MoB. [Ipy XM LIHHYeCTBE MHKpoopra-
HM3M, Hanpumep ameba KMUICYHMKA, 3aXBaThIBAaeT M IMepeBapUBaeT
6akrepun KuireyHuka. HakoHeu, Ttakass ¢opma aHTaroHusma, kKoraa
MUKPOOPraHUW3M HCIOJIb3YyeT ApYrol opraHu3M KakK WUCTOYHMK ITMTa-
HUS, Ha3biBaeTcsl nmapasuTusMoM. IlpuMepoM mapasuTu3Ma SIBJISI-
eTCSl B3aMMOOTHOLIEHUE OakTepuodara U GaKTepHH.

4.7. Mukpodnopa pacTUTeNbLHOrO NIeKapCTBEHHOro
Cbipbf, huTonaToreHHbIe MUKPOOPraHU3Mbl,
MMKPOGMONOrMYecKui KOHTPOSb JNleKapCTBEHHbIX
cpeacTB

PactuTtenbHoe JIeKapCTBEHHOE ChIpbe MOXET 00CEeMEHSITbCS MHUKpPO-
OpraHM3MaMH B Mpoliecce ero MojydyeHus:: MHPULHPOBAHUE MPOUC-
XOOMT Yepe3 BOLY, HECTEPWJIbHYIO anTe4yHYl MOCydy, BO3AyX Mpo-
M3BOJCTBEHHBIX NOMELIEHUH U pYKH IepcoHana. ObceMeHeHue Mnpo-
UCXOAUT TAKXe 3a cYeT HopMajibHOM MMUKpodopbl pacTeHUid U pu-
TOIMATOreHHbIX MMKPOOPraHW3MoB — Bo30ynuteneil 3abosieBaHUMN
pacteHuii. PUTONATOreHHbBIE MUKPOOPraHU3MBI CIIOCOOHBI PacIpoCT-
PaHSIThCS M 3apaxaThb OOJblIOE KOJIUYECTBO PACTEHHUIA.
MukpoopraHu3msl, pa3BUBalOlIMECS] B HOPME Ha IOBEPXHOCTU pa-
CTeHHWH, oTHOCATCA K anuduram (rped. epi — Hag, phyton — pa-
creHue). OHM HE HAHOCAT Bpena, SIBJISIIOTCA aHTATOHMCTAMM HEKO-
TOpPbIX (hUTOMATOrEHHBIX MHUKPOOPTaHM3MOB, PACTYT 3a CYET OObIY-
HBIX BblOeJIeHUI PACTEHMH U OPraHUYECKHUX 3arpsi3HEHUM IOBEPXHO-
CTU pacTeHMit. DrnudutHasT MUKpodiopa IMpernsTCTBYET NPOHUKHOBE-
HUIO (HUTONATOreHHBIX MMKPOOPraHM3MOB B PACTUTE/IbHBIE TKaHH,
YCUJIUBas TEM caMblM UMMYHUTET pacTeHuit. HaubGosnbluee konunye-
CTBO 3MUMGUTHON MHUKPO(DIOpbl COCTABASIOT IPaMOTPULATEIbHBIE
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6aktepun Erwinia herbicola, ofpasyloiire Ha MsICONIENITOHHOM arape
30JI0TUCTO-XKENThIE KONOHUU. OTH OAKTepUH SIBISIOTCS aHTarOHMCTa-
MU BO30OYAUTENST MATKOM THUIM oBolleil. OGHApYXUBAIOT B HOPME U
npyrue 6aktepun — Pseudomonas fluorescens, pexe Bacillus
mesentericus ¥ HeboJibllloe KoiuyecTBo rpuboB. MukpoopraHusMel
Haxo[sITCS He TOJIbKO Ha JIUCTBbSIX, cTeOJIAX, HO M Ha ceMeHax pac-
TeHuil. HapylueHue rmoBepXHOCTH pacTEHWIt M UX CEMSIH CIOCOOGCTBYET
HaKOIUIEHUIO Ha HUX OOJIBLLIOro KOJWYecCTBa NMbUIM U MHUKPOOPraHU3-
MoB. CoctaB MUKpodJIOpel pacTeHMH 3aBHCHMT OT BHMAA, BO3pacTta
pacTeHMil, TMNa MOYBBI M TEMMEpPATyphl OKpyXatwoiueir cpembl. IIpu
MOBBILUEHUH BAAXHOCTH YUCIEHHOCTh SMUGMUTHBIX MUKPOOPraHU3MOB
BO3pACTaeT, NMpPH MOHUXKEHWUH BJIAXHOCTU — YMEHbLIAETCH.

B nouse, oko0Jio KOpHe# pacTeHHil, HAXOOUTCS 3HAYUTEIHLHOE KO-
JIMYECTBO MHUKPOOPTraHU3MOB. JTa 30HA Ha3biBaeTcsi pu3ocdepoit
(ot rpeu. thiza — kopeHb, sphaira — 1ap). B pusocdepe yacto npu-
CYTCTBYIOT HecrnopooOpa3ylouiie O6akrepuu (ICeBIOMOHAIbI, MMKO-
GakTepud M [p.), BCTpEHAIOTCS TaKXe aKTUHOMHUETHI, criopoobpa-
syioiue 6akTepuu U rpubsl. MuKpoopraHuaMbl pusocgepbl MmepeBo-
IOAT pasMyHble cyOCTpaThl B COEAMHEHHUS, NOCTYITHbBIE JUISI PACTEHHIA,
CHHTE3UPYIOT GUOJIOTMYECKH AKTHBHbBIE COCOTUHEHUS (BUTAMHUHBI, aH-
THOMOTUKMA W Ap.), BCTYMAIOT B CUMOMOTHYECKHE B3aMMOOTHOLUEHHS
C pacTeHHSAMM, 00J1aalOT aHTArOHUCTUYECKUMH CBOMCTBAMH [MPOTHB
dutonaToreHHbIX GakTepHii.

MuUKpoopraHu3Mbl TTOBEPXHOCTH KOPHSI pacTeHUi (MuKpodopa
pU30IUIaHbl) B OoJblUed cTerneHd, 4YeM pusocgepa, MpeacTaBIeHbI
ncesnomMoHagaMu. CUMOMO3 MHULIENIHUSI TPUOOB C KOPHSIMU BBICLIMX pa-
CTEHHWIt Ha3bIBAIOT MUKOpHU30# (T.e. rpubokopHeM) (OT rpeu.
mykes — rpu6, rhiza — kopeHb). MuKopu3a yayduiaeT pocT pacTeHHMIA.

PacTeHHsi oKyJNbTYpeHHBIX MOYB B OONbLUEI CTEMEHU 3arpsi3HEHBI
MHKpOOpraHM3MaMH, YeM pacTeHHsl JiecoB U JyroB. OcobeHHO MHO-
ro MMKpOOPraHM3MOB CONEPXHUTCSI B HUXHEH MPUKOPHEBOH 4acTH
pacTeHMit, YTO CBSI3aHO C TMOMAagaHWEM MHUKPOOPraHU3MOB U3 ITO-
yBbl. B GonblIOM KONMMYECTBE OOHAPYXXUBAIOTCSI MUKPOOPraHU3MbI Ha
pacTeHHUsAX, pacTylMX Ha MOJIAX OpOLUeHMS, CBaJKax, BOJMU3M ckiia-
IOUMpOBaHWs HaBo3a, B MecTax Bblmaca ckora. I[Ipy 3ToM pacTeHus
MOTYT 3arpsi3HAITbCSL MaTOreHHBIMH MMKPOOPraHM3MaMH U I[IpU He-
MpaBUJIBHOIM 3aroTOBKE MOTYT OBbIThb XOpollleit MUTATEAbHOW cpeaoi
VISl Pa3MHOXEHUSI MHKpOOpraHuaMoB. OIHUM M3 clloco0oB, MpPErsT-
CTBYIOLLMX MX POCTY Ha PACTEHUSX, SBISETCS MPOLIECC BLICYLUIMBA-
HUSA pacTeHHUit. ,

K ¢utonatoreHHsIM MHMKpOOPraHM3MaM OTHOCAT OaKTepuH, BU-
pychl ¥ rpuObl. Bone3Hu, BeI3pIBaeMble GaKTEpUsIMH, HA3bIBAIOT Oak -
Tepruo3samMu. Cpenu Bo3byauTeseit 6akTepro3oB BCTPEYAIOTCS! MCEB-
JOMOHazbI, MMKOOAKTepUH, 3pBUHUH, KOpUHEOAKTEpUH, arpobaKTe-
pum ¥ ap. K Gakrepuo3aM OTHOCATCS pa3iMyHblE BHABI HUIEH, He-
KpO3bl TKAaHeW, yBsJaHWE PACTEHHWi1, pa3BUTHE OMyXojeil u Aap.
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Pasnuyaior obuiMe U MecTHble GakTepuossl. O6LIMe GaKTEpHO3bI
BbI3BIBAIOT 'MbeENIb Bcero pacTeHUst WM ero OTAENbHBbIX 4acteil. OHU
MOTYT NPOSIBISITECS HA KOPHSX (KOpPHEBbIe 'HUJM) WJIH B COCYIHMC-
TON cucTeme pacTeHuit. MecTHBlE GaKTepHO3bl OrpaHUYMBAIOTCS [MO-
paXXEHUEeM OTHEeNbHBIX YYaCTKOB pacTeHHIii, MpOSBAASCh Ha IapeH-
XUMHEIX TKaHSX.

Pon Erwinia BkiioyaeT BUIBI, BBI3BIBAIOIIME GOJIE3HU THUIA OXO-
ra, YBAOaHUsl, MOKPOH WIX BOINSIHUCTOW IHWIM, HanpuMmep E.amylo-
vora — BO30yIuTeNb oxora siojoHb M Tpylu, E. carotovora — B036y-
IUTENb MOKpoW GakTepuaibHON THUJIH.

K poxy Pseudomonas OTHOCAT pa3H4YHbl€ BUIbI, B YACTHOCTH
BBI3bIBalOLLME OakTepUanbHyIo marHuctoctb (P. syringae u ap.), npu
3TOM Ha JIMCTBSIX 0Opa3yloTcsl MATHA pa3HO OKPackH W pasMepoB B
3aBMCHMOCTH OT BHUIOB pPacTEHM.

Bbaktrepuun poma Xanthomonas rnopaxalioT JHUCTbsS, BbI3bIBAasI IIST-
HUCTOCTh; MPOHUKASI B COCYIHMCTYIO CHCTEMY pAacTeHHUs, 3aKyMOpH-
Bas e€e 3JIEMEeHTbl, OHU BBI3LIBAIOT r'MbeNb pacreHusi. Pasnmnyaior Bo3-
o6yauteneit cocymucroro bakrepuosa — X.campestris, TyGepkyie-
3a — X. beticola, yepHoii GakTepuasNbHO nATHUCTOCTH — X. Vesi-
catoria ¥ Ip.

IMpencraButenu poma Corynebacterium BBI3BIBAIOT COCYIUCThIE W
MapeHXUMaTo3Hble 3a6oJieBaHUsI pacTeHWid. [TuKonenTUabl 3THX 6ak-
TEPU MOBPEXNAIOT KIETOYHble MeMOpaHbl COCydOB, B pe3yJbTare
Yyero MPOUCXOMUT 3aKyNopKa COCYIOB M rubens pacreHus. OHM mo-
paxaloT pacTeHWs W3 ceMeiicTBa pa3HOLBETHBIX M 6060Bbix (C. fa-
scians), BbI3BIBAIOT YBSiTaHUE pacTeHuit cemeiictea 6060BbIx (C. insi-
diosum), GakrepuanbHbiii pak (C. michidanense).

ArpoGakTepHu CHOCOOCTBYIOT Pa3BHUTHIO DA3jIMYHBIX OMyXojei y
pactenmit. O6pa3oBaHUE OMYXOJICH BBI3BIBAETCS OHKOMEHHOH IUIa3Mu-
noM, Mepenaiolleics arpoGakTepUsIMU B PACTUTENIbHBIE KIETKH. DTH
GaKTepHM BBI3BIBAIOT Y PACTeHMi 0Opa3oBaHME KOPOHYATHIX [AIJIOB —
onyxosneit. Ilocne pa3BuTusi onyxonu arpobakTepuM B TKaHSIX OObIY-
HO OTCYTCTBYIOT.

TMepenaya Bo3GyauTENEH GAKTEPHO30B MPOMCXOLUT YEpe3 3apaKeH-
Hbleé ceMeHa, OCTaTKM OOJILHBIX pAacTeHW, MOYBY, BOLY, BO3IYX,
MyTeM [EPEHOCa HACEKOMBIMH, MOJUTIOCKAaMHM, HeMmaTonaMu. bBakre-
pPHMM TPOHUKAIOT B PAacTEHHs yepe3 YCTbULA, HEKTAPHUKU M Jpyrve
YyacTM pacTeHHii, a Takxe faxe 4yepe3 HeGosbliMe nospexneHus. [Ipu
TIPOHUKHOBEHUM OGakTepHil BHYTpb pacTeHHUH NPOUCXOIUT IOBPEX-
NEHHE PACTUTENbHBIX KJIETOK, OHH MAalepUpylOTCd U OTCIaUBaIOTCH
apyr ot apyra. Takoi nyTb MpoHMKHOBEHWsI Ha3bIBAETCS MHTpALIEN-
JIIOMISIPHBIM M MEXKJIETOYHBIM, a 3a00/ieBaHUsI — MapeHXMMATO3HbI-
MH. B cayyasx pacrpocTpaHeHHs] U pa3MHOXEHHUs 6akTepuil B cocy-
JUCTBIX MY4YKaxX MPOMCXOAMT Kak Obl 3aKyNOpMBaHME MX MpocBeTa Oak-
TepuaJibHOW Maccoi. B pesynbrare 3Toro mpouecca U AeifcTBus 6ak-
TEPUATbHBIX TOKCHHOB DAacTeHWsl YBSIAIOT.
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Bupychl, BbI3bIBAIOLLME GOJIE3HU PACTEHUIA, NENAT Ha BO3OYIM-
Tejei Mo3auku U xenTyxu. I[Ipu Mo3auyHoi 60e3HH pacTeHH Mo-
sIBIsieTCsl Mo3auyuHasi (MSATHUCTAs) paclBETKa MMOPaXeHHBIX JIUCThEB
U IUIONOB, PAacTEHUs] OTCTAIOT B pocte. JKejnTyxa INposiBisieTcsl Kap-
JIMKOBOCTbIO PacTeHUH, U3MEHEHHBIMU MHOTOYMUCIEHHBIMU GOKOBBI-
MM ToberaMu, LIBETKAMHU W T.1.

I'pubel, mopaxaiouie pacTeHUsI, MOTYT B CJiyyae ' [IPUIOTOBJIE-
HUSI U3 TIOPAXEHHOIO 3€pHAa IMPOLYKTOB ITUTAHHUS BBI3BIBATH ITUILE-
Bbl€ OTPABJIEHUSI — MHUKOTOKCHKO3bI. [IpMMEpOM MHUKOTOKCHUKO3a SB-
JisieTcst 3proTusM — 3aboseBaHMe, BO3HHUKAIOLUee INpH ymoTpedie-
HUW TNPONYKTOB, IPUTOTOBJIEHHBIX U3 3€PHA, 3apPaXEHHOIO CIIOPHI-
Heeit (rpu6 Claviceps purpurea). I'pu6 mopaxaeT B Mojie KOJIOCKH 3N1a-
KOBBIX: 00pasyloTcsi CKJIEpOLMM Ipuba, Ha3bIBAEMBIE POXKAMHM.

B ycnoBUsIX MOBBILIEHHON BIAXHOCTH, HU3KOM TeMIlepaTypbl Ha
BETETUPYIOILIMX WJIH CKOLUEHHBIX PACTEHUSX MOTYT pa3BUBAThCH [PU-
661 pomos Fusarium, Penicillium, Aspergillus ¥ np., BBI3bIBaIOLIME Y
J100eil MUKOTOKCHUKO3BI.

Jnst 60pe0OBI ¢ PUTOMATOreHHBIMU MUKPOOPraHU3MaMH IPOBOJAT
cleqylolMe MEpOTIPUSITUS: BO3[ENIbIBAHUE BBIHOCIUBBIX PAaCTEHUH,
OYMCTKY M 00paboTKy ceMsiH, obe33apaXMBaHUE ITOYBBI, yJaJdeHHe
MOPaXEHHBIX PACTEeHUH, YHHUYTOXEHHUE MEePEHOCYUKOB BO3OyIUTENEiH
OoJyie3Heil, OOMTAIOLIMX HA PACTEHUSIX.

Mukpo6uoJiorndeckuii KOHTPOb JIEKAPCTBEHHBIX cpenctB. ObGceMe-
HEHUE JIEKapCTBEHHOrO ChIphsi BOBMOXHO HA BCEX STAalax €ro 3aro-
TOBKH U TIPU XpaHEHWHU. AKTUBHOMY Pa3MHOXEHHIO MHUKPOOPraHU3-
MOB CITOCOOCTBYET YBJIAXHEHME PACTEHUA U PACTUTEJBHOIO ChIpPbS.
PasMHOXHUBIIMECS MHUKPOOPraHU3Mbl BBI3bIBAlOT U3MEHEHHE papMa-
KOJIOTMYECKUX CBOMCTB INpEINapaToB, IMOJNYYEHHBIX U3 JIEKapCTBEH-
HBIX pacTeHH. MHUKpOOpPraHu3Mbl MOIYT- TAKXE MOMaaaThb U3 OKpY-
Xalouleit cpenpl, OT JoJeid U 0OCEMEHATh JIEKAPCTBEHHBIE Mpera-
paThl B MPOLECCE UX WU3TOTOBJIEHUS] U3 PACTUTENbHOrO ChbIpbsi. s
cOOJIIONEHUsT CAHUTAPHOIO peXUMa HU3TOTOBJIEHMS JIEKAPCTBEHHBIX
[pernapaToB IPOBOJSAT CAHUTApPHO-MUKPOOGHONIOTMYECKUH KOHTPOJIb
00BbEKTOB OKpYXalollei cpelbl MPEeATIpUSATHS U KaxXInoil cepuM Bbl-
MyCKaeMOi JieKapcTBEHHOM ¢opMbl. JleKapcTBEHHBIE CpeacTBa sl
MapeHTepaJbHOr0 BBEJEHUS B BUIE WHBEKIMIl, Ia3Hble KarliH,
Ma3M, TUIEHKU WU Jp., B OTHOUIEHUM KOTOPBIX MMEIOTCSI COOTBET-
CTBYIOLME YKa3aHUS B HOPMATUBHO-TEXHUYECKOH MOKYMEHTALMH,
IOJIXHBI OBITH CTEPUIIBHBIMU. KOHTpOJIb CTEPUIBHOCTH JIEKAPCTBEH-
HBIX CPEICTB MPOBCOST NMYyTeM IOceBa HA TUOTJIMKOJIEBYIO Cpely s
BBISIBIEHUSI pa3InyHbIX OakTepuil, B TOM yucie aHa3poboB; INpU
nmoceBe Ha cpeay Calypo BBISIBJSIIOT IpUOBI, MIaBHBIM 00pa3oM poja
Candida. CtepuIBHOCTb JIEKAPCTBEHHBIX CPEICTB C aHTUMUKPOOHBIM
IeCTBUEM OMMpENeNsioT nyteM MeMOpaHHOU ¢uabTpauuu: GUILTP
nocjiie GWIbTpallMd HUCCIENyeMOTo Mperapara OeisiT Hd 4YacTH U
BHOCSIT IJISi MOAPAIUMBAHUA 3aJepXXaHHBIX MWKPOOPraHU3MOB B
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XUIKHE TuTaTeabHble cpeabl. [IpH OTCYTCTBHHM pocTa IpernapaT C4Yi-
TaeTCsl CTEPUIBHBIM.

JlekapcTBeHHbIE CpefCTBA, He TPeOYIOILME CTEPWIM3ALUMU, OBBIY-
HO COIEpXAT MUKpPOOPraHW3MBI, MIOSTOMY HX HCIIBITHIBAIOT HA MUK-
pPOOHONOrHYECKYIO YHCTOTY: MPOBOAAT KOJIMYECTBEHHOE OIpeAeIeHre
Xn3HecrocoOHbIx Gaktepuil U rpubos B 1 r wim 1 M mpenapara, a
TAKXE BBISIBASIOT MHUKPOOPTaHU3Mbl (0aKTepuu ceMeNCTBa 3HTEPO-
0aKTepuii, CHHETHOIHAs MMAaJOYKa, 30JIOTHCTBIA CTapHIOKOKK), KO-
TOpbIE He MOJIKHBI MPUCYTCTBOBATH B HECTEPUJILHBIX JIEKAPCTBEHHBIX
cpenctBax. B 1 r unu 1 M 1€KapCTBEHHOIO ChIphsl U MpHeMa BHYTPb
IOoJKHO ObiTh He Gosiee 1000 Gakrepuit 1 100 ZPOXKEBHIX U II€C-
HeBbIX PHboB. B ciiyyasax MECTHOro NMpUMeHEHHS (ITOJIOCTh yXa, HOCa,
WHTpaBarMHajabHOE UCIOJb30BAHUE) KOJUYECTBO MHUKPOOPraHHU3MOB
He Jo/xHO rnpeBeiiath 100 (cyMMapHO) MHKPOOGHBIX KJIETOK Ha 1 r
wid 1 M npenapara. B TabGneTHpoBaHHBIX NpenapaTax He MOJXHO
ObITh IATOreHHON MUKpPOdIOPHI, a 06I1Last 06ceMEHEHHOCTh HE NOJI-
XHa npeBblwaTs 10 ThIC. MUKPOGHEIX KJIETOK Ha TaGJIETKY.

4.8. LUenb, 3aaaum U MeToabl CAaHUTAPHOM
Mukpobuonorum

CanurapHass MUKpOOUOJIOrMSl — pasfeN MEIULIMHCKOH MHKpOOHO-
JIOTMM, M3YYarLIHi MHUKPOOPTaHM3MEBI, CONEPXalluecss B OKpyXalo-
e cpeme M CrocoOHbIe OKa3blBaTh HEONArONMpPHUSITHOE BO3MIECTBUE
Ha COCTOSIHWE 300poBbsi 4enoseka. OHa pa3pabaTeiBaeT MUKpPOOHO-
JIOTHYeCKHe I[TOKa3aTeJd TMTHEeHUYEeCKOro HOPMHUPOBAHUS, METOIbI
KOHTpoJs 32 3¢ dheKTUBHOCTBIO 00€33apaXiBaHUs OOBEKTOB OKpYXa-
IOLLEH cpeldbl, @ TAKXKE BLISIBISET B OOBEKTaX OKPYXAIOIWIEH Cpembl
[MaToreHHbie, YCJIOBHO-MATOTEHHBIE M CAHUTAPHO-IOKa3aTelbHbIe
MHKPOOPTaHU3MBI.

O6HapyXeHHe MaTOTeHHBIX MHUKPOOPTaHM3MOB I1O3BOJIIET AATh
OLIEHKY 3IMHIEMUOJIOTHYECKON CUTYALIMH U MPUHSTH COOTBETCTBYIOLIHE
Mepbl Mo Gopsbe U npodunakTike MHPEKUMOHHBIX 3a00/1eBaHMA.

YcnoBHO-NMAaTOreHHbIE MUKPOOPTaHU3IMBL MOIYT Ioma-
IaTh B MPONYKTbl MUTAHWS, OBICTPO Pa3MHOXATbCS C HAKOILUIEHUEM
BOJIbLIOrO KOJMMYECTBA MHKPOOHBIX KJIETOK M UX TOKCHUHOB, BBI3bI-
Basi NMUILIEBbIE OTPABJIeHUs] MMKpOOHOW 3THoNOoruu. CaHUTApHO-
NoKa3aTeJbHbie MUKPOOPTraHU3MBl UCMONB3YIOT B OCHOBHOM
BJIST KOCBEHHOTO OIIpefesieHUs] BO3MOXHOTO IPUCYTCTBUSI B OOBEK-
Tax OKpYXAaOLIEH Cpeapl MAaTOT€HHbIX MUKPOOPraHW3MOB, OHM He-
MOCpPEeICTBEHHO MOTYT CBHJIETE/IbCTBOBATh O 3arpsi3HEHUU OODBEKTa BbI-
OEJICHUSIMA YeJlOBeKAa W XXUBOTHBIX, COAEPXKAIUMMU MUKPOOPraHHU3-
Mbl. Hanpumep, Bo3GyauTeau KHULIEYHBIX MHGEKIIMA UMEIOT OOLLHUIA
NyTh BbigeneHUst (C dekaNMsMH) C TAKUMHU CAHUTAPHO-IOKA3aTENb-
HbIMM OaKTepusMHU, Kak OaKTepUH rpyIIbl KUIIEYHON MajoykKd —
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BI'KII (B a1y rpymmy, KpoMme KHILUEYHOU MaJOYKH, BXOIST CXOLHBIE
no csoiicrBaM Gakrepuu poma Citrobacter, Enterobacter, Klebsiella),
9HTEPOKOKKH, KJIOCTPUIUU NepdPUHreHC; BO3OYOMTENH BO3AYLIHO-
KarnejabHbIX MHMEKUUNA UMEIOT OoOLIMi TyTh BBIEICHHUS ¢ GaKTepus-
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Kallule, YUXaHbe, pasrosope. B cBsi3W ¢ 3TMM B KayecTBe CaHMTap-
HO-IOKAa3aTeJbHbIX OaKTepuii ISl BO3AYXa 3aKpPBITBIX IMOMELUEHHIA
NPEIJIOXEHBI TEMOJUTUYECKHE CTPENTOKOKKM U 30JIOTUCThIE CTapu-
JIOKOKKH.

3arpss3HEHHOCTb ITOYBBI, BOIbI, BO3QyXa, NPOAYKTOB IMUTaHUSI U
Opyrux o6beKTOB BBIICJICHUSIMH YE€JIOBEKA WIH XUBOTHBIX OIpEmesisi-
IOT MYyTeEM KOJIMYECTBEHHOrO0 y4YyeTa CAaHUTAPHO-ITOKAa3aTeJbHBIX
MHUKpPOOPraHU3MOB. B Bo3lyxe perucTpupyioT KOJMYECTBO 30JI0TUCTO-
ro cTapuiIoKOKKa M CTPENTOKOKKOB, B BOIE€ — KHILEYHOMN IaJoy-
kd, BI'KII, sHTepoKOKKa, B noyBe — KHIUeyHoiIt nasouyku, BIKII,
KJIOCTpUAUI nepdpUHIreHe, B MPOAYKTaxX MUTAHUSA — KUILEYHOM Ma-
Jouku, BI'KII, 3HTEpOKOKKa, 30JI0THCTOro CTaHIOKOKKA, MpOTes.
Ha ocHOBaHHH KOJMYECTBEHHOTO BbIABIEHMS CAHUTAPHO-ITOKA3aTelb-
HbIX MHKPOOPraHM3MOB BBIYMCJSIOTCS KOJH-THTpP, NMEpHpPUHreHC-
TUTpP, THTP 3HTEPOKOKKA U T.A. Tak, HarpuMep, KOJIU-THTP WIH TUTP
9HTEPOKOKKA BOABI — 3TO HaMMEHbIlEEe KOJIMYECTBO BOIbI, B KOTO-
POM oripelesisieTCsl KHIlIeYHas Najoyka MJIH 3HTEpoKoKK. [loka3zare-
JIEM 3arpsi3HEHHOCTH BOZbI SIBJSIETCSI TAKXKE KOJNH-WHIAEKC — YHUCIO
KHIIeYHbIX Majoyek B 1 J1 BOOBI.

Yacro BMecto Konu-THTpa omnpeaensiorcss THTp BIKII, k koto-
PBIM OTHOCSAT BCE TpaMOTPHLIATENIbHBIE [MAJIOYKH, cOpaxuBaioliue C
o6pa3oBaHMeM KMCJIOTHI M rasa JIAKTO3y UJIM DJIIOKO3Y MpH TeMIlepa-
Type 37%0,5 °C B TeueHue 24—48 4 U He obnajamolLMe OKCHAA3ZHOM
akTHBHOCThI0. Hanbosiee yacro 9TOT nmokasartejib MPUMEHSIOT KaK UH-
ouKarop ¢ekaubHOro 3arpsisHeHUs1 Bonbl. [Ipu GakTepuasbHOM 3a-
IPA3HEHUH BOMbI CBBILIE JOMYCTHUMBIX HOPM CJIeAyeT IMPOBECTH IO-
MOJIHUTEJBHOE UCCIIeOBAHHE HAa HAIHYUE GakTepuil — mokasareyieit
cBexero ¢ekanbHoro 3arpsa3HeHusi. K takum GakrepusiM OTHOCAT KH-
LLIEYHYIO MaJOYKy, CIMOCOOHYIO pDACUICIUISITh JIAKTO3y OO KHUCIOTHI U
rasa npu temnepartype 43—44 °C B NpUCYTCTBMM MHTHOMTOPOB pOC-
ta (bopHas KHCJIOTa) M He pacTylLlylo Ha uuTparHoii cpene. O cBe-
XeM (bekaTbHOM 3arpsi3HEHUM CBUAETENBCTBYET TAKXKe BBHISIBICHUE SH-
Tepokokka. Ha crapoe ¢exanbHoe 3arpsi3HeHHe YKa3bIBAIOT OTCYTCTBHE
BI'KIl u Hanuuue onpeneneHHOro KOJHWYECTBA KJIOCTPUIMIA mepd-
PHUHIEHC, T. €. HauboJjiee YCTONYMBBIX CIIOPOOOpa3yIOUIMX GaKTEPH.

Kpome onpeneneHusi maToreHHbIX, YCJIOBHO-MATOreHHBIX U CaHH-
TApHO-M0KAa3aTeJbHbIX MUKPOOPTraHU3MOB, B IMPaKTHKE CaHUTApHO-
MHUKpPOOHONIOrHYECKUX MCCIETOBAHMIT MCITOIb3yeTcs OMNpe/esicHUe
MHUKpoOOHOro 4yucia, T.e. oblero KoaMyecTsa MUKpOOPraHU3MOB
B OlpeneJieHHOM o0ObeMe WM OMNpeAe/IeHHOH Macce HCCIenyeMoro
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Matepyana (BoAa, moyBa, MPOAYKThI MUTAHHUs, JeKapcTBeHHas ¢op-
Ma U Ip.).

CaHuTapHbI Hamg30p 33 COCTOSIHUEM OOBEKTOB OOLLECTBEHHOTrO
IMIUTAHUS, anTeK, JEYeOHbIX M JETCKUX YYPEXIEHMH OCYLIECTBIISAET-
csl Mcclle/JOBAHUEM CMBIBOB C PYK MMEPCOHANA, MOCYAbI, MOBEPXHOC-
TH CToJIOB, 060pynoBaHust U Ip. CMbIB BBICEBAIOT HA PAa3lIMYHBIE TMH-
TaTeJbHbIE CPeJbl IUIsl ONpeleN€HHss MUKPOOHOH 0BCEMEHEHHOCTH,
Hannuus BI'KII, matoreHHbIX 3HTepoOaKTepHii, 30J10TUCTOro cTadu-
JIOKOKKa, rpu6oB porna Candida u sHTepoBHpYCOB.

fmasa 5

FrEHETUKA MUKPOOPIrAHU3MOB

leHeTHKa MHUKPOOPraHM3MOB KaK YYEHHE O HAC/IeJCTBEHHOCTH U
U3MEHYMBOCTU MMEET XapaKTepHble 0COOEHHOCTH, COOTBETCTBYIOLLUE
UX cTpoeHuto U Guonorun. HambGonee u3ydyeHa reHeTHKa GakTepHii,
XapaKTEPHbIMH YEPTAMHM KOTOPBIX SIBJISAIOTCS Majible pasMepbl U GOJb-
11asi CKOPOCTb Pa3MHOXEHHUs GaKTEepUATbHOM KJIETKH, YTO IO3BOJISI-
€T NMPOCJeAUTh TeHETUYECKHE U3MEHEHHA B TeYeHWe HEOONBUIOro Mmpo-
MEXYTKa BpeMEeHM Ha GOJIbLIOM YHCJIe MOmyasiuiil. bakrepuaibHas
KJIETKa WMEET OJIMHApHLIN HaGop reHoB (HeT amiesneit). XpoMocoMa
GakTepuil SIBNSIETCA MOJMHYKJIEOTHAOM (IBE IMOJUHYKIICOTHIHBIE Lie-
nouku JHK) mmmHoit 1000 MxM 1 Mo, Maccoit okoso 1,5—2-10° 1.
OHa cymepcnupajiM30BaHa U 3aMKHYTa B KOJbLO: cofepXHUT ot 3000
oo 5000 reHOB. AHaJIOrHYHO XPOMOCOME B LIMTOIUIa3Me GakTepuil pac-
noJiaraloTcs KoBajieHTHO 3aMkHYyThle Kojybua JHK, HasbiBaemble
nasMuaaMu (BHEXpOMocOoMHbIe (PaKTOpbl HaclaeACTBEHHOCTH). Mac-
ca IiasMuI 3HAYUTEIbHO MEHbLIE MAacchl XpoMocoM. XpoMocoMa U
MJ1a3MHIa COCOOHBI K aBTOHOMHOMY CaMOKOINHMPOBaHUIO — pEeIJIU-
KallMy, MO3TOMY MX Ha3bIBalOT peruinkoHamu. CsoiicTBa MHUKpPOOp-
raHU3MOB, KaK U JIOOBIX APYriX OPraHU3MOB, OMNpPEAC/SIIOTCA WX
reHOTHMOM, T. €. COBOKYIMHOCTbIO I'¢eHOB NaHHOW oco6u. TepMUH
«F€HOM» B OTHOLUEHWH MHUKPOOPraHM3MOB — IIOYTU CHUHOHHUM MO-
HATUA <«T€HOTHUI».

MeHoTUN TIpENCTaBAseT co60U pe3yabTaT B3aUMOIEHCTBUS MEX-
Iy TeHOTUIIOM M OKpyXalollei cpenoii, T. €. MposiBIeHUE reHoThna
B KOHKPETHbIX YCIOBHsIX o6UTaHUS. DEHOTUIT MUKPOOPTraHU3MOB XOTs
U 3aBUCUT OT OKpYXalolleil cpelbl, HO KOHTPOJUPYETCSE FTEHOTUIIOM,
TaK KaK XapakTep M cTerneHb BO3MOXHBIX I JAHHOM KIETKU de-
HOTUIMUYECKUX U3MEHEHMIi Oompenensiorcsi HabopoM IeHOB, KaXIbIi
M3 KOTOPBIX MPEJCTABNEH ONMpeaeJeHHbIM y4acTkoM Mosekyasl JHK.

B ocHOBE U3MEHYMBOCTH JIEXUT AUOO H3MEHEHUE peakLWHU IeHO-
TUNA Ha (akTopbl OKpyxawlied cperbl, MO0 M3MEHEHHE CaMOro

81



Matepyana (BoAa, moyBa, MPOAYKThI MUTAHHUs, JeKapcTBeHHas ¢op-
Ma U Ip.).

CaHuTapHbI Hamg30p 33 COCTOSIHUEM OOBEKTOB OOLLECTBEHHOTrO
IMIUTAHUS, anTeK, JEYeOHbIX M JETCKUX YYPEXIEHMH OCYLIECTBIISAET-
csl Mcclle/JOBAHUEM CMBIBOB C PYK MMEPCOHANA, MOCYAbI, MOBEPXHOC-
TH CToJIOB, 060pynoBaHust U Ip. CMbIB BBICEBAIOT HA PAa3lIMYHBIE TMH-
TaTeJbHbIE CPeJbl IUIsl ONpeleN€HHss MUKPOOHOH 0BCEMEHEHHOCTH,
Hannuus BI'KII, matoreHHbIX 3HTepoOaKTepHii, 30J10TUCTOro cTadu-
JIOKOKKa, rpu6oB porna Candida u sHTepoBHpYCOB.

fmasa 5

FrEHETUKA MUKPOOPIrAHU3MOB

leHeTHKa MHUKPOOPraHM3MOB KaK YYEHHE O HAC/IeJCTBEHHOCTH U
U3MEHYMBOCTU MMEET XapaKTepHble 0COOEHHOCTH, COOTBETCTBYIOLLUE
UX cTpoeHuto U Guonorun. HambGonee u3ydyeHa reHeTHKa GakTepHii,
XapaKTEPHbIMH YEPTAMHM KOTOPBIX SIBJISAIOTCS Majible pasMepbl U GOJb-
11asi CKOPOCTb Pa3MHOXEHHUs GaKTEepUATbHOM KJIETKH, YTO IO3BOJISI-
€T NMPOCJeAUTh TeHETUYECKHE U3MEHEHHA B TeYeHWe HEOONBUIOro Mmpo-
MEXYTKa BpeMEeHM Ha GOJIbLIOM YHCJIe MOmyasiuiil. bakrepuaibHas
KJIETKa WMEET OJIMHApHLIN HaGop reHoB (HeT amiesneit). XpoMocoMa
GakTepuil SIBNSIETCA MOJMHYKJIEOTHAOM (IBE IMOJUHYKIICOTHIHBIE Lie-
nouku JHK) mmmHoit 1000 MxM 1 Mo, Maccoit okoso 1,5—2-10° 1.
OHa cymepcnupajiM30BaHa U 3aMKHYTa B KOJbLO: cofepXHUT ot 3000
oo 5000 reHOB. AHaJIOrHYHO XPOMOCOME B LIMTOIUIa3Me GakTepuil pac-
noJiaraloTcs KoBajieHTHO 3aMkHYyThle Kojybua JHK, HasbiBaemble
nasMuaaMu (BHEXpOMocOoMHbIe (PaKTOpbl HaclaeACTBEHHOCTH). Mac-
ca IiasMuI 3HAYUTEIbHO MEHbLIE MAacchl XpoMocoM. XpoMocoMa U
MJ1a3MHIa COCOOHBI K aBTOHOMHOMY CaMOKOINHMPOBaHUIO — pEeIJIU-
KallMy, MO3TOMY MX Ha3bIBalOT peruinkoHamu. CsoiicTBa MHUKpPOOp-
raHU3MOB, KaK U JIOOBIX APYriX OPraHU3MOB, OMNpPEAC/SIIOTCA WX
reHOTHMOM, T. €. COBOKYIMHOCTbIO I'¢eHOB NaHHOW oco6u. TepMUH
«F€HOM» B OTHOLUEHWH MHUKPOOPraHM3MOB — IIOYTU CHUHOHHUM MO-
HATUA <«T€HOTHUI».

MeHoTUN TIpENCTaBAseT co60U pe3yabTaT B3aUMOIEHCTBUS MEX-
Iy TeHOTUIIOM M OKpyXalollei cpenoii, T. €. MposiBIeHUE reHoThna
B KOHKPETHbIX YCIOBHsIX o6UTaHUS. DEHOTUIT MUKPOOPTraHU3MOB XOTs
U 3aBUCUT OT OKpYXalolleil cpelbl, HO KOHTPOJUPYETCSE FTEHOTUIIOM,
TaK KaK XapakTep M cTerneHb BO3MOXHBIX I JAHHOM KIETKU de-
HOTUIMUYECKUX U3MEHEHMIi Oompenensiorcsi HabopoM IeHOB, KaXIbIi
M3 KOTOPBIX MPEJCTABNEH ONMpeaeJeHHbIM y4acTkoM Mosekyasl JHK.

B ocHOBE U3MEHYMBOCTH JIEXUT AUOO H3MEHEHUE peakLWHU IeHO-
TUNA Ha (akTopbl OKpyxawlied cperbl, MO0 M3MEHEHHE CaMOro

81



T€HOTHIIA B PE3yAbTATE MYTAlMX NEHOB WIM UX peKoMOuMHauuu. B ces-
34 ¢ 3TUM (PEHOTUITUYECKYI0O M3MEHYUBOCTh MMOAPA3NENSIOT HA Ha-
CIeICTBEHHYIO U HEHACJIEICTBEHHYIO.

HeHnacnencrBeHHast (cpenoBasi, MOnM(HKALIMOHHAS) H3MEHYHBOCTD
obyc/oB/IeHa BIUSIHUEM BHYTPH- M BHEKJIETOYHBLIX (haKTOpOB Ha Ipo-
sinieHne reHoTuna. I[Ipu ycTpaHeHuMM (akTopa, BbI3BABLUErO MOAM-
¢buKauMIo, JaHHbIE U3MEHEHHS MCYE3aloT.

HacnenctBeHHast (reHOTHUITHYECKas) H3MEHYMBOCThL, CBSI3AHHASI C
MYTAalLUAAMH, — MYTALMOHHasA U3MeHYMBOCTb. OCHOBY MYTallUU CO-
CTaBJIIIOT M3MEHEHUSI MOoCienoBaTeIbHOCTH Hykieotnos B JJHK,
MoJIHasi WIM YacCTUYHAsl UX yTpaTa, T. €. MPOUCXOMUT CTPYKTypHas Ie-
pecTpoiika reHoOB, MposBisAwILaAcs (GEeHOTHITUYECKH B BUIE H3Me-
HEHHOro MpU3HaKa.

HacnenctBeHHasi U3MEHUMBOCTb, CBSI3aHHas C PEKOMOMHALMIMM,
HAa3bIBAETCS PEKOMOMHALMOHHOM U3MEHUMBOCTHIO.

5.1. PekoMbuHauum y 6akrepum

PexombuHauust (pe + nart. combinatio — coeauHeHHe) — BO3HHUK-
HOBeHHe HOBbIX nocneaoBatenbHocteilt JITHK B pesynsrare pasphiBoB
Y TMocnenyIolIMX BOCCTAHOBIEHH ee MoJeKyl. B uTore Takux muame-
HeHu#t JIHK Gaktepuit nmosiBASIOTCA TaK HasblBaeMble peKOMOWHAH-
THBIE WITaMMbI, MK peKoMOMHaHTH . [Ipouecc pekombGuHalH
y OakTepuii MMeeT HEKOTOpble OTJIMYMS, CBSA3aHHble C 0COOEHHOC-
TAMH MX TFeHETHMYECKOro ammnapatra, ¢OpM I€HETHYECKOro oOMeHa.
HNMeHHO Ha MUKPOOHBIX 00BeKTax ObUTM OTKPBITHl (POPMbI TIEpEHO-
ca reHeTHYeCcKoro Marepuana — TpaHcopMamus, TpaHCAYKLWS,
KOHBIOTALlMSl, HEU3BECTHbIE KJIACCHYECKON TeHETHKE, C MOMOILbIO
KOTOPBIX M3YYalOTC MOJEKYJSpHble MEXaHU3Mbl T€HETHUECKHUX pe-
KOMOMHALIUA.

B mipoliecce reHeTHYECKOro MepeHoca YYacTBYIOT OaKTepHsi-peLiu-
nMueHT U Gakrepus-noHop. CTeneHb y4yacTUsi UX HEpaBHOMEpHA: B pe-
LMMUEHTHYIO KJIETKY MomnaxaeT Julub ¢parMeHT sk3oreHHoit JJHK
6akTepuH-IOHOpa, KOTOPBIA B3aMMOIENCTBYET C LIEJBHON XpOMOCO-
MOl peUMIIMEHTa, B pe3y/lbTaTe Yero MPOMCXOAMT YaCTUYHOE Mepe-
pacrnipeaejieHe (peKOMOWHALMSI) FeHETUYeCcKoro martepuaia ¢ o0-
pa3oBaHMEeM pekoMOMHaHTa. Bce atambl pekoMOMHaLMKM y GakTepHit
006eceunBalOTCS COOTBETCTBYIOIIMMHM (EPMEHTAMU: PECTPUKTA3aMH,
JurazamMM ¥ Ap. Y 6akTepuii pa3ndyaoT TPU THIMA peKOMOMHALUIA:
o0l11y10, «HE3aKOHHYIO» U cailT-crneuu¢puyeckyro. O61mas, Wik ro-
MOJIOTMYHAsI, KJlacCHYyecKasl, peKOMOMHALUS MPOMCXOAHUT, €CH B
cTpyKType B3aumopeiictyoiteir JHK uMmerorcs romonornuyHsie yya-
ctku (ot rpeu. homologia — cootsercTBue). Tak Ha3biBaeMasi «<He3a-
KOHHAasA» peKOMOMHALIMA [JIt CBOEro OCYLIECTBNeHUS He Tpedyer
3HauYMuTeNbHOI romosioruu JTHK B3auMoIeiCTBYIOIMX CTPYKTYP.
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1. Tpancopmauys
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PeuurnueHT PexomMOHHAHT
nonopa

II. Tpancaykuus
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Ob6pasosaHue Tpancaykuus
TpaHcOyuupymoulero dara

1II. Konsrorauus

Jlonop Peuunuent PexoMOuHanT

Puc. 5.1. Tunbl nepenauyd HacneACTBEHHOro Marepvana.

B «He3aKOHHO» peKoMOMHALMHK Y4acTBYIOT HebGosbline (parmeH-
o1 JIHK, KOTOpBIE CITOCOGHBI MEpPEMEILAThCS, MUTPHPOBATE IO pell-
MUKOHY (rasMuAe, XpoMOCOME) WM MEXIY PEIUVIMKOHAMHU. DTH
¢parmenTtsr THK Ha3biBaioT MOIBMXHBIMU TEHETHUYECKUMH JIEMEH-
TaMu: IS-aneMeHThl (OT aHri. insertion sequences — BCTaBOYHBIE MOC-
JIEIOBATEJIBHOCTH) U TpaHCMO30HbI. 1S-ameMenTsl — crieuugpuyeckue
murpupyoue dparments AHK, conepxkaniue reHbl, HEOGXOAHMbIE
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ISl MHTErpauyM ¢ HEroOMOJIOTMYHBIMM YYACTKAMHU PEIIUKOHOB.
TpaHcriozoHbl — Gosiee cioxHble reHeTHdeckue cTpyktypol JHK,
KOTOpbIE COIEPXAT B CBOEM cocTaBe [S-3JIeMEHTBI M HOMONHHUTENb-
Hble reHbl (HarpuMep, reHbl JIEKAPCTBEHHOW YCTOWYMBOCTH M Ap).
TMoaBHXHBIE FEHETHYECKHE JIEMEHTBI BBI3BIBAIOT MOBPEXIAEHHE WIM
MHAKTUBALMIO T€HOB, CJIMSHHUE PEIUIMKOHOB, PacNpOCTpPaHEHHE re-
HOB cpelu GakTepHit.

Ob61as pekoMOrHauus Haubosee 3¢peKTUBHA NMPU BHYTPUBHAO-
BOM [€HETUYECKOM OOMeEHE, «He3aKOHHas» PEKOMOMHALMS WIpaeT
BAXHYIO pOJib HE TOJBKO B MpEAeNax OTAENbHBIX BHIOB, HO U MeEX-
ny GaKkTepUsiIMM DPa3/IMYHbIX BUIOB M POIOB.

Tperbeii pa3sHOBUAHOCTbIO PEKOMOMHAIIMM SIBJISIETCS TAK Ha3biBa-
eMasd caiiT-cneunduyeckasg pekoMOMHALMS (OT aHIVI. seit — Me-
CTOMNOJIOXECHHUE, YYaCTOK), IS OCYLIECTBJIEHUS] KOTOpOil Heobxomu-
MBI CTporo ompexaeieHHble nochenosarenbHoctH JHK u crieuunasns-
Hble depMeHThl. CaitT-crieuvdnyeckass peKOMOWHALIMS TIPOMCXOOUT B
MeHee IMPOTSDKeHHBIX yyacTkax reHoma (B npenenax 10—20 map Hyk-
JIEOTUOB), HAMpPUMEP MPU BKIIOYEHHU Mpodara B CTPOro orpaHu-
YEeHHbIe y4acTKU (CalTbl) XPOMOCOMBI.

Hanbonee u3ayueHsl Tpu THna nepemayu JHK, ornuyaroumecs
Opyr OT Apyra crnocoboM e€e TpaHCIOPTUPOBKU: TpaHchopmalius,
TpaHCAYKLHUSA, KOHBIOrauusi (puc. 5.1).

5.1.1. TpaHnchopmayusn

TpaHchopMauus (oT jatr. transformatio — mMpeBpalleHUe) 3aKiIioya-
erca B ToM, yrto JJHK, BeLieneHHas u3 Oakrepuii B cBoGOIHOH pa-
cTBOpHMOil dopMe, nepeaaercs Gakrepuu-peunnueHty. [Ipu Tpanc-
dopMauuu pekoMOuHaiust npoucxoaut, eciu JHK 6Gakrepuit pon-
CTBEHHBI Opyr npyry. B atom ciyyae Bo3MoXeH oOMeH roMonoruy-
HBIX y4acTKoB coGcrBeHHOM M mpoHukuiei u3sHe JTHK. Brepsble
apneHve tpaHcdopmauun onucan . I'pudpdurc (1928). OH BBOAMN
MbILLIAM XHBOI HEBUPYJIEHTHBIH GecKarcyabHblit R-1ITaMM MHEBMO-
KOKKA U OJHOBpEMEHHO YOUTBIN BUPYIEHTHBIH KarcyJabHbIA S-1uTamM
NMHeBMOKOKKa. M3 KpoBM rorudLInMx Mbilied ObUT BbIIEJIEH BUPYJIEH-
THBIi NMHEBMOKOKK, MMEIOLIUI Karncyly youtroro S-iiTaMMa [MHEB-
Mokokka. TakuM oOpa3oM, yOuThiii S-1ITaMM MMHEBMOKOKKA Mepena
HACJIeJICTBEHHYIO CIIOCOOHOCTb KarcynooOpa3oBaHusi R-1uraMMy MHeB-
Mokokka. O. Oepu, K. Mak-Jleon u M. Mak-Kaptu (1944) noka-
3aIM, YTO TPAaHCHOPMHUPYIOLLIMM areHTOM B 3TOM CJydYae SIBJISETCS
JHK. Ilyrem tpaHcdopmauuu MoryT ObITh NMepeHeceHbl pa3jinyHbIe
MPHU3HAKK: KarcyjlooOpa3soBaHWe, YCTOHYMBOCTh K aHTHMOHMOTHKaM,
CHHTE3 (PepMEHTOB.

Hayyenune GakrepuasibHOH TpaHc(OPMaiMK MO3BOJHIO YCTAHOBUTH
ponb JHK kax MartepuasibHoro cyberpara HacneactBeHHoctd. Ilpu
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M3YyYEHUM TeHeTHyecKoil TpaHchopMauuu y Gakrepuil ObUM paspa-
6oTaHbl MeToAbl 3KCTpakuvM U ourctku JIHK, Guoxumuueckue u
6uodu3nyecKHe MeTONbl €€ aHaNU3a.

5.1.2. TpaHcoykyus

TpaHcaykuusa (oT nart. transductio — rmnepeHoc, nepeMeleHue) —
nepenaya JHK ot Gakrepuu-moHopa K GaKTepHH-PELHITHEHTY MpPH
yyacTuu Gakrepuodara. Paznmuyalor Hecrieundpuyeckyo (obuLyio)
TPAaHCAYKLIMIO, NIPH KOTOpOil BO3MOXeH MepeHoc J1io6oro ¢gparMeH-
ta JJHK noHopa, ¥ cneuucuyeckyio — IepeHOC ompelesieH-
Horo ¢parmenTa JJHK poHopa Tonbko B onpeneneHHble yyactku JJHK
peurnuenrta. Hecneunduueckass TpaHcOyKLUMsl oOyciaoBlIeHa BKIIOYE-
HueM JJHK noHopa B ronoBky ¢ara momosHUTeNbHO K FeHoMy chara
WK BMecTo reHoMa (ara (nedextHbie daru). Creimgpuryeckas TpaHc-
OyKUusi obycnoB/eHa 3aMellicHUEM HEKOTOpBIX reHoB ¢hara reHamu
XpOMOcoMbl KeTKU-foHopa. Paroasi JJHK, Hecyuias ¢parmeHThI
XPOMOCOMbBI KJIETKH-IIOHOpA, BKJIIOYAETCA B CTPOro ONpeaesieHHbIE
YYacCTKU XPOMOCOMBI KJIETKHU-pELMIIHEeHTa. TakxuM oOpa3oM, NMPUBHO-
carcs HoBble reHbl U JIHK cara B Buae mpocgara penpoaylupyercs
BMECTE C XPOMOCOMOIA, T.e. 3TOT MPOLIECC COMPOBOXIAETCS JIM30re-
uueit. Ecnin ¢parment JHK, nepeHocumblii ¢paromM, He BCTYMaeT B
PEKOMOMHALIMIO C XPOMOCOMOM PELMITUEHTa U He PEIUTHLIUPYeTCs, HO
C Hero cyuThiBaeTcs MHGOPMALIMA O CUHTE3€ COOTBETCTBYIOLLErO Mpo-
OyKTa, Takas TPaHCOYKLIMSI Ha3blBaeTCi aGOpPTHUBHOMA.

5.1.3. Konwrozayun

KoHbiorauus (oT jar. conjugatio — coeaMHeHue) omucaHa x. Jle-
nepbeprom u D. Tarymom (1946), paboTaBlIMMH ¢ MYTaHTaAMH KULLeY-
Hoit manouyku. KoHblorauusi 6akTepHil COCTOMT B MeEpeXoie IeHETH-
yeckoro Matepuana (AHK) u3 kneTku-moHopa («MyXCKOH») B KJIeT-
Ky-PELMITUEHT («<XKEHCKYI0») MpPH KOHTAaKTe KJIETOK MeXIy coboii.
Myxckas kinetka conepxut F-cdakrop, wiu nosnosoit gakrop (o1
aurn. fertility — nyiofoBMTOCTB), KOTOPBIH KOHTPOJIUPYET CUHTE3 TaK
Ha3pIBaeMbIX MOJOBBIX muieid, win F-nuneit. Knerku, He conepxa-
e F-dakropa, sBasioTca XeHCKMMM; NpH nojyyeHUH F-¢akropa
OHU TNPEBPAILAIOTCS B «MyXCKHE» U CAMH CTaHOBATCS AOHopamu. F-
tdaxTop pacrionaraeTcs B HUTOIJIa3Me B BUIE KOJIbLIEBOi JAByHHTYa-
toit Monekynbl JIHK, T.e. apigercs mnasmunoit. Monekyna F-¢ax-
Topa 3HAYMTEJIbHO MEHbBLIE XPOMOCOMBI M CONEPXKMT FEHBI, KOHTPO-
JIMpYIOUIHE MPOLIECC KOHBIOTALMU, B TOM YHUcne cuHTe3 F-nuei.
Ilpu KoHblOrauu¥ F-NMujaM COEAMHSIOT «MYXCKYIO» U <«KEHCKYIO»
KneTkH, obecneynsas nepexon JJHK uepe3 KoHblOralMOHHBIN MOC-
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K wiu F-nunu. Knetkn, comepxauide F-¢akTrop B uurtonnasme,
obo3navalorcst F*; ouu nepepaior F-cpakrop knerkam, o6ozHauae-
MbIM F~ («KeHCKHM»), He yTpayWBasi JOHOPCKOH CMOCOOHOCTH, Tak
Kak ocraBnsioT Konuu F-¢akropa. Ecau F-dakrtop Bximouyaercs B
XpOMOCOMY, TO GakTepHM NpUOOPETAIOT CHOCOGHOCTH IEpenaBaTh
¢dparmenTl xpomocomHoii JTHK u HaseiBatorcs Hfr-knerkamu (ot
anrn. high frequency of recombination — BeicoKkasi 4acToTa pekoM-
6MHaLui), T.e. GaKTepUsIMH C BbICOKOM YacToToif pekoMbuHauumit. Ipu
KoHblorauuu kinerok Hfr u knerok F~ xpomocoma paspeiBaercsi u
nepenaeTca ¢ OMNpelesieHHOro y4acTka (HayalbHOW TOYKH) B KJIET-
Ky F-, npomonxas permnuuupoBatbcs. IlepeHoc Bceil XpoMoOCOMBI
MoxeT mutThest o 100 mMuH.

IMepeHocumass JHK B3aumoneiicteyer ¢ JHK peuunuenra —
MPOMCXOIUT rOMOJIOrMYHasi peKoMOMHauus. [IpepeiBast mpouecc KOHb-
loraiuy 6akrepuii, MOXHO OMpPEAENATh NMOCIEN0BATEILHOCTh Pacio-
JIOXeHHUs] TeHoB B xpoMocoMe. MHorna F-gaktop MoXeTr npu Bbixo-
Ie U3 XpOMOCOMBI 3aXBaThIBaTb HEeOOJIBLIYIO €€ 4acTh, 0Opasys Tax
Ha3bIBaeMblif 3aMellleHHbI ¢akTop — F'.

IpH KOHBIOTAaLMH MPOMCXOMAMT TONBKO HACTHUHBIA MEPEHOC re-
HETHYECKOrO MaTepyana, Mo3TOMY €€ He CIAEAYET OTOXHECTBIATH MNoJ-
HOCTBIO C TMOJIOBBIM TNMPOLECCOM Y IPYrMX OPraHM3MOB.

BaxHbiMu ¢akTopaMH T€HETMYECKOH HM3MEHYMBOCTH SIBASIOTCH
TUTa3MHU/IBI.

5.2. Nna3smuabl

TlnasaMuasl — BHEXPOMOCOMHbBIE MOOWIBHbBIE NEHETHYECKUE CTPYKTYpBI
6akrepuit, npeAcTaBIsiOlINE COOON 3aMKHYTBIE KOJbLA ABYHUTYATON
IOHK. Mo pasmepam cocrasaswor 0,1—5 % JHK xpomocomsl. I1na3-
MHIBI CMOCO6GHbBI aBTOHOMHO KONUWPOBAaThcs (periHLMpOBaThCA) U
CYILIECTBOBaTh B LIUTOMJIa3ME KJIETKH, MOITOMY B KJIETKE MOXET ObITh
HECKOJIBKO Komuii rurasmua. IInasMuapl MOTYT BKIIIOMAThbCsl (MHTEr-
pUpOBATh) B XPOMOCOMY M PEIUTHLIMPOBAaThCcA BMecTe ¢ Hed. Paznu-
YAIOT MPAHCMUCCUBHBIE Y HEMPAHCMUCCUGHbe TUIA3MUIBL. TpaHCMHCCHB-
Hble (KOHBIOTATHUBHbIE) IUIa3MHABI MOTYT IepenaBaTbcsi U3 OQHOM
GaxkTepuu B IpYrylo.

TepMHUH <«IJIa3MHIbl» BIEpBble BBENEH AMEPUKAHCKHM YHYEHBIM
Ix. JlenepGeprom . (1952) nnst ob6o3HaueHHUs mojioBoro ¢akTopa 6ak-
Tepuii. [nasMuabl HecyT reHsl, He obsi3aTesibHbIE JJIST KIETKU-XO3S-
HHa, NpUIaloT OaKTepHsM IOMOJHHUTENbHbIE CBOMCTBA, KOTOPHIE B
onpeneNeHHbIX YCIOBUSX OKpYXalollei cpeibl 0becrneynBaloT UX Bpe-
MEHHbIE MPEeUMYILECTBA N0 CpaBHEHHIO ¢ GecriasMuaHbIMH bakTe-
PHSIMH.

Y Gakrepuit pa3iMuHbBIX BUAOB OOHAapyxXeHbl R-naazmudsi, Hecy-
IL{M€ TeHbl, OTBETCTBEHHbIE 332 MHOXECTBEHHYIO YCTOWYMBOCTb K Jie-
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KapCTBEHHBIM MpernapataM — aHTUOMOTHKaM, cyiabdaHWIaMHAAM W
ap., F-naasmuow, wnu monosoit gakrop GaxkTepuil, onpenesouumin
HX CITOCOOHOCTB K KOHBIOTALUMHM U OOpa3oBaHMIO MOJIOBBIX Muneit, Ent-
naazmudsl, NETEPMUHHPYIOLIUE MPONYKLMIO SHTEPOTOKCHHA.
TInasMuasl MOTYT OMpefeNsiTh BUPYJEHTHOCTh GakTepHit, HaMpu-
Mep Bo30yauTeseil YyMbl, CTOJIGHSKA, CIIOCOOHOCTh MOYBEHHBIX 6aK-
TEpUH HCMOJB30BaTh HEOOBIYHbIE HCTOYHHMKH YIJIEPOAA, KOHTPOJIH-
poBaTh CUHTE3 GEJKOBBIX aHTUOUOTHMKOMOMOOHBIX Bell[eCTB — Gakre-
PUOLIMHOB, IEeTEPMUHHUPYEMBIX IIa3MUIaMH GaKTepHOLMHOTEHUH, U
T. 4. CylUecTBOBaHME MHOXECTBA APYTHX IIa3MHI Y MHKpPOOPraHW3-
MOB TO3BOJISIET MOJIAraTh, YTO AHAJIOTMYHBIE CTPYKTYPhI LUIMPOKO pac-
MPOCTPAHEHBI Y CaMbIX PasHOOOPa3HBIX MHUKPOOPraHHU3MOB.
IMnasMuael mogBepXeHbl peKOMOMHALIUAM, MyTaLUSM, MOTYT GbITh
3JIMMUHUPOBAHHI (YIaleHbl) U3 OaKTepHif, YTO, OXHAKO, HE BIHSET
Ha UX OCHOBHBbIE cBoiicTBa. [TnasMumbl ABIAIOTCST YIOOHONH MOOENBIO
IUTSL SKCMIEPUMEHTOB IO MCKYCCTBEHHOM PEKOHCTPYKLIMM TeHETHYEC-
KOro Matepuasa, LUIMPOKO HUCIIONB3YIOTCSI B T€HETUYECKON HHXEHe-
PMM TSl TOJTyYeHHUs] peKOMOMHAHTHBIX 1UTAMMOB (cM. m1aBy 6). Bria-
rogapst ObICTpOMY CaMOKOIMMPOBAHMIO M BO3MOXHOCTH KOHBIOTALHU-
OHHOI mepejay MaasMUI BHYTPU BMJIA, MeXIy BUAAMU WIH HaXe
poJlaMM TUIa3MUIbl MIPalOT BAXHYIO POJb B 3BOJNIOLMU GakTepHii.

5.3. MyTrauuu

Myrauuu (oT JaT. mutatio — M3MEHEHUe) — HacjegyeMble U3MeHe-
HHs1 B FEHOTHIIE, He CBA3aHHBIE C ABJAEHUSMU peKoMOMHauuil. My-
TaUMK ONpPEAENAIOTCH U3MEHEHUSMH TIOC/IEN0BaTeIbHOCTH HYKJIEOTH-
nos B JHK. U3ameHeHus nocienopatesbHOCTH HyKieoTnos B JJTHK
MOTYT ObITb CJIEACTBHMEM PAa3HBLIX MPOLIECCOB: OMIMOKA NMpPH perUiMKa-
LM, BHIMTAJIECHHWE YYacCTKOB (mejiellusi), MepeMellleHUe OTAEJIbHOTO
y4yacTKa OTHOCUTEJIBHO JApyroro (TpaHCIOKALUsl) U Ip.

Myranuu y 6aktepuii oOHapyXUBaIOTCS MO M3MEHEHUIO Joboro
M3BECTHOro MpPU3HAKa MHUKPOOpPraHW3Ma (Harmpumep, crocobHOCTh
CHHTE3UPOBAaTh AMUHOKHCJIOTY, YYBCTBUTENBHOCTb K aHTUMMKPOOHBIM
npenapatam M 1p.). CywectsyloT pasinyHble TUnbsl MyTauuii. [lo mpo-
HCXOXIEHHUIO MyTallMd MOryT ObITb CIIOHTAaHHBIMU MIM UHAY-
uupoBaHHLIMU. [lepBeie BO3HMKAIOT 6€3 BMEILIATEIBCTBA IKCIEPH-
MEHTATOpa, BTOPLIE — B pe3y/bTaTe BO3NEHUCTBMS MYTareHOB Ha
OaKTepUaIbHYIO MONMYJSILMIO, T. €. (PU3MYECKUX, XUMHUYECKUX WIK 6HO-
JIOrM4ecKUX (akTopoB, CriocOOHBIX BBI3bIBATh MyTallMio. K MyTareHam
OTHOCATCH Pa3IMYHBIE BUIbI pagHalLlMM, TEMIEpaTypa, psl XUMHUYec-
KMX COeIMHEeHHIt (HATpaThl, HUTPUTHI, OpoMypalii, 2-aMUHOIYPHH,
HHUTPO30TYaHUIUH M Op.). YacToTa CIIOHTAHHBIX MYTalHWil B cpeqHeM
paBHa 107,

Myrauuu noapasiensior Ha NMpsiMble U OOpaTHBIE, ECIYM peyb MIeT

87



O HamnpamjeHMH MYTaUMOHHOro M3MeHEHHUs.. Myraluu, BO3HUKAIOILME
B FEHOME <«IMKOro THUMa» y GaKkTepUil B €CTECTBEHHBIX YCIIOBHMSX OOH-
TaHUs, Ha3bIBalOTCA NMpsMbiMU . OOpasoBaBUIMECS OCOOM SIBJIAIOTCA
MyTaHTaM 4. Myrauuu, 3aBepluarolidecs] BO3BPATOM OT MYTAHT-
HOTO THMNa K AMKOMY, Ha3blBalOTC OGPAaTHBIMH, WIH peBepcHeil.
Ocobu, BO3HMKIUKE B pe3ylbTaTe OOPAaTHBIX MYTALIMii, Ha3bIBAIOTCS
peBepTaHTaMUu. B Hacrosiee BpeMsi OTAEJIbHbIE PeBEPCUH U Jie-
Xale B UX OCHOBE MEXaHU3Mbl M3y4eHbI JIMIUb Yy OakTepuii U BH-
pycos. Ilpeanonaraercs NOCTATOYHO YHHUBEPCATBHBIA XapakTep 3THX
rpoueccoB. PeBepcMM BO3HMKAIOT MOJ AEHCTBHEM TeX Xe (haKTOpoB
OKPYXaIOLUEH CcpeAbl, KOTOpbi€ BbI3bIBAIOT IMOSABIEHHE MPSMBIX MY-
Tauuit. PeBepcHst MOXET ObITh «HCTMHHOWM» B pe3y/bTaTe BOCCTAHOB-
JIEHUs1 MIEpBOHAYANBHOTO COCTOSIHUSI MYTAHTHOTO I'€HA; €CJIM OHa Ipo-
VICXOOUT 34 CYeT JOMOJHUTEIbHON MyTallMM, TO Ha3bIBAETCS CYyMpec-
COPHOM MyTaLue.

BonpwimHcrBo mnpoucxoasauwiux B JHK u3MeHeHMiHt MPUBOOUT K
BpEAHBIM MYTalUUsM JUOGO BbI3bIBa€T TrHbGElb MHUKPOOPTraHH3MOB.
TloaToMy Bce KJIETKM HMMEIOT OCOOble MeXaHW3Mbl PEKOHCTPYKLMH,
UCIpaBIeHUsT MOBPEXIEHUIi, Ha3pIBaeMble pernapailHOHHbBIMH.

OnHo#t U3 dopM Mytauumii siBasieTrcss Juccouuauus (or Jnar.
dissociatio — pacluernjeHue) — BO3HUKHOBEHHE B MOMYJISALHH MHUK-
POOPraHU3MoOB 0coOeil, OTIMYAIOLLUXCS OT UCXOIHBIX MUKpPOOPraHU3-
MOB BHEUWIHMM BHIOM M CTPYKTYpOil KOJIOHMi, TaK Ha3bIBAEMBIX S-
u R-¢opM (ot aHrn. smooth — rmmagkuit, rough — 1IepoOXOBaThlif).
S-¢opMbl KOJIOHUH — KpyIible, BJIaXHble, ¢ OnecTsiueil riamkoii
MOBEPXHOCTBIO, POBHBIMH KpasiMH; R-¢popMbl 00pa3yioT KOJOHHU
HErNpaBUIbHON (OPMBI, Henpo3payHble, CyXHe ¢ 3a3yOpeHHBIMU
KpasiMi M HEpOBHOI 111epOX0OBATON MOBEPXHOCTbIO. Pa3nMuHOMY BHeLL-
HEMY BHMOY KOJOHHH COOTBETCTBYeT psil cBOMcTB. Yaie S-¢dopMsl
GoJiee BUPYJIEHTHBI, KJIETKU HMMEIOT HOPMaJbHYI0 Mopdosoruio,
6HoXMMHYEeCKH Oojiee aKTUBHBI, OOBIYHO BBIAENSIOTCS B OCTPOM
neprone 3aGojieBaHUSA; Y KArCYJAbHBIX BHIOB XOPOLLIO Pa3BUTHI Karl-
Cy/bl, Yy TOOBHXHBIX BHIOB HMelorcsl Xrytuku. [nagxue (S) u
wepoxoBathie (R) xoJoHMM sABISIIOTCA  KpalHUMH  popMaMu
OUCCOLUMAallMM, MeXIy KOTOPBIMM MOTYT BCTpeyaTbcsl MEpPEeXOAHble
¢opmbl. Iuccounaliusi pacCMaTpUBAeTCsl KaK SIBIEHUE TeHETUYECKOM
MPUPOADI, CBS3AHHOE C XPOMOCOMHBIMU MYTALUSIMU T[E€HOB, KOHT-
POJIUPYIOILIUMX CUHTE3 JIMITOMOJIMCAXapUIOB KJIETOYHOH CTEeHKH Oak-
TEpHHA.

IluccouManus U3BeCTHA Y MHOrMX BuIOB. OObIYHO OHA BhISBIS-
eTcsl B CTapeloiluX KyjnbTypax. JJuccouuanusi BO3HUKAET U B TIPUPOA-
HBIX YCIOBUAX (Y MATOr€HHBIX MHKPOOPraHU3MOB B XMBOM OpraHM3-
Me). BonblIMHCTBO MUKPOOPTaHM3MOB MMeeT ITOJIHOLIEHHbIE CBOMCTBA,
Haxo#sicb B S-copMe, OIHAKO CYIIECTBYIOT MCKTIOYEHMS: IS MH-
kobakTepuil TyGepKynesa, Gauul cUOMpCKOM $13BbI M BO3OYIUTEISI
YyMbl HOpManbHO# siBisieTcsi R-cdopMa konoHMiA.
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5.4. Ocob6eHHOCTH reHeTUKU BUPYCOB

I'eHOM BHpPYCOB UMeeT MPOCTOE CTPOEHHE U MAJYI0 MOJIEKYISPHYIO
Maccy. Yucno reHoB y BHpYCOB KoJieGneTcsi ot 4—6 (ImapBoBHpYCHI)
o 150 reHoB u Gonbiue (BUPYc ocrbl). B ocHOBE M3MEHYMBOCTH BH-
pYCcOB JyieXaT MyTauuu. MyTaliu HOCSIT CAyYaiHBIl XapakTep HIH
MOTYT ObITh HaIlpaBjieHHbIMU. Bupyc, ABISsICH OOIUraTHEIM BHYTpH-
KJIETOYHBIM [apa3suTOM, peajiu3yeT 3TOT Mapa3suTH3M Ha reHeTuyec-
KoM ypoBHe. IIpucyTcTBHE HECKOJIBKHUX THUTIOB BUPYCOB B WH(HIM-
POBAHHBIX KJIETKAX, T.e. CMElUaHHas MHGEKIUsI, MOXET MPUBOIUTH
K TaKMM TeHETHYECKHMM B3aMMOICHCTBUSM MEXOY HUMM, KaK MHO-
KECTBEHHAs1 peaKTUBaLMsi, peKOMOMHALIMA, KPOCC-peakTUBaLMA U 1p.;
MOTYT UMETb MECTO M HEreHETUYECKUE B3aMMOINECHUCTBHS — KOMILIE-
MEHTauud U Op.

MHoXecTBeHHAass peaKTHUBAallMd — TMPOUECC B3aUMOMAECH-
CTBHSI BHPYCOB C ITOPaXEHMEM pasHbIX I'€HOB, B pe3yJibTaTe KOTO-
poro B3aHMMOAEHCTBYIOIIWE BUPHUOHBI JOIOJHSIOT Apyr Apyra Giaro-
napsi TeHETUYeCKOM peKOMOMHALIMM, oOpa3ysi HEeIOBpeXIeHHBbIA BU-
pyc. PexkomGuHaumusa — ob6MeH reHETUYECKMM MaTepHaloM MeX-
Iy BUpycaMHM — BO3MOXHA B BHAe oOMeHa reHaMM (MeXreHHasl pe-
KOMOMHALMS) HJIM YYaCTKAMH ONHOTO M TOro Xe reHa (BHYTPUICH-
Hasg peKoMOWHauus). Y BUPYCOB peKOMOMHALIMSA MPOUCXOIUT B IpPO-
uecce 3apaxeHusl AByMsi Wi Oojiee TMIIAMHM BUPYCOB, OTVIMYAIOLUH-
MHCSI ApYr OT Apyra o reHeTHYeCKHMM IpuU3HaKaMm. BapuaHToM pe-
KOMOMHAIIMU SABJISIETCSl MEPEKPECTHas pPEeaKTUBALMS, UIM KpoOcCC-
peakTHUBaLlUA, MpOUCXOHSILAsl B TOM cCiy4ae, KOrga y OIHOIO
U3 IITAMMOB BHpYyca 4YacTh F€HOMa HNOBpPEXOEHa, a APYroil reHoM
HopMastbHBIA. [IpM cMelraHHON MHGEKLMU ABYMSI TaAKUMU BHUPYCaMU
B pe3yJibTaTe PeKOMOWHAIIMK MOSBNSAIOTCS 1ITAMMbI BUpYca CO CBOIA-
CTBaMH POAMTENBCKMX MHUKPOOPTaHU3MOB.

B kayecTBe npuMepa HEreHETMYECKOro B3aWMOAEICTBUS BUPYCOB
MOXeT ObITh NPUBEAEHA KOMITJIEMEHTAL U : NP CMELIAHHOK UH-
(beKLMH CTUMYIHMPYETCSl penponyKuusi o6OMX Y4aCTHUKOB B3aUMOJEH-
CTBMS MJIM ORHOIrO U3 HUX 6e3 U3MEHEHMs FeHOTHINOB BUpycoB. KoMm-
MiIeMeHTalHa WHPOKO paclpocTpaHeHa cped BHpycoB WU Habmonxa-
eTcsl MEeXAY KaK pONCTBEHHBIMHM, TAK U HEPOACTBEHHBIMU BHUPYCAMHU.
O6MeH reHETMYECKMM MaTepHajloM MpHU 3ToM (peHoMeHe He Habio-
naercs.

Ecnu reHoM oOHOro Bupyca 3aKillodeH B Karicuj ApYroro BUpy-
ca, sror ¢eHOMeH Ha3biBaeTcsl (GEeHOTUNMUUECKUM CMelluBa-
HHEeM, HaOMIOJAEMbIM NpU CMEIUAHHOW HMHGEKLMH.

Bo3MOXHBI TaKKe reHeTHYeCKHEe B3aMMOIEHCTBUSI HEPOACTBEHHBIX
BMpPYCOB, H3y4yaeMble FeHETHYECKON MHXeHepueil (cM. riaasy 6).

H3yyeHUe reHeTUKHM MHUKPOOPTaHM3MOB HE TOJIBKO MMEET BAXHOE
61onornyecKoe 3HaYeHHe, HO M CMOCOOCTBYET pELIEHUIO MHOTHX Me-
OWULIMHCKUX TIpobiieM, Takux, Kak pa3paboTka MaToreHeTUYeCKHUX oc-
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HOB JledeHHs] ¥ TNpoHIaKTHKH HHbEKUHOHHBIX 6GoJie3Hel, croco-
60B guarHocTMku (nonumepasHasi uenHas peakumsi, JHK-3oumsi),
co3gaHue NpoUIAKTHYECKUX, JeYyeOHbIX U JTHATHOCTHUYECKUX ITIpe-
11apaToB.

ITorumepasHas uenHas peakuus (IIIP) ocHosaHa Ha
aMruinuKanum, T.e. YBEJUYEHUU KOJIMMECTBA KOMUM crieiuduyec-
Koro («MapkepHoro») reHa Bo36ymutensi. Mjnst 3toro OBYHMTYATYIO
OHK, BblIeneHHYI0O U3 HCCIeAyeMOoro Marepuana, OeHaTYpHUpPYIOT
(«pacnieTaioT») M JOCTPAMBAIOT K «pacriuieTeHHbIM» HUTaM JHK
HOBbIE KOMIUIEMEHTApHbIE HUTH, B PE3YJIbTATE YEro W3 OJHOro reHa
obpasyiorcss OBa. DTOT MpoLecc KOMUPOBAHUA IeHOB MHOTOKPATHO
MOBTOPSiETCS MPHU Pa3TMYHBIX TEMMEPATYPHBIX pexuMax. Jocrpausa-
HHUE HOBBIX KoMruieMeHTapHbIXx HUTei JHK npoucxomut B nmpoGup-
Ke (in vitro) nmpu KoGaBNeHUU K aMIUVIMGULIMPYEMbIM reHam Ipaii-
MepoB (3aTpaBKM M3 KopoTKux omHoHHUTeBbix [JHK), JTHK-nonume-
pasbl ¥ HYKJIEOTHIOB.

Fnasa 6

OCHOBbl MEOULIMHCKOW BUOTEXHONOIMMU

6.1. NonATHe 0 OMOTEXHONOrMM, Lenun U 3anaum

BbuotexHonorus npeacrasnsieT coboit o6aacTh 3HaHWI, KOTOpasi BO3-
HUKIAa ¥ odopMHIACh HA CTbIKE MUKPOOMOJNOTHM, MOJIEKYJISPHOM
6HONOTMHU, TeHETUYECKON WHXEHEPUH, XMMHYECKON TEXHONOTUU H
psina Apyrux Hayk. PoxgeHue OGMOTEXHOJOrMU o6yciioBiIeHO norpeb-
HOCTAMM oOlecTBa B HOBBbIX, Oojee AelIEBBIX MPOAYKTaX Wil Ha-
PONHOTO XO3fiCTBA, B TOM YHUCJIE€ MEIMLUMHBI M BETEPUHApUH, a
TaKXe B MPUHLMIIMAJIBHO HOBBIX TeXHOJOrusix. buorexHonorust (ot
rped. bios — xXu3sHb, teken — HcKyccTBO, MacTepcTso, logos —
Hayka, yMeHHe, MacTepcTBO) — 3TO TONyYyeHue MpoAYKTOB U3 Guo-
JIOTHYECKHUX OOBEKTOB MM C NMPUMEHEHHEM OHOJIOrHYecKHUX obbek-
ToB. B KayecTBe GMOJOrHYECKUX OOBEKTOB MOTYT OBITh HCIOJIb30Ba-
Hbl OPTaHM3MBbI XHBOTHBIX U YeJOBEKa (HANpUMep, MOJyYeHHE HM-
MYHOIJIOOYJIHHOB M3 CHIBOPDOTOK BaKLMHMPOBAHHBIX JIOIIANEH WK
JIOfieit; TOJIydeHHE MperapaToB KpPOBU JOHOPOB), OTAEbHBIE Opra-
HbI (MTOJIyyeHHe OPMOHA MHCYJIMHA U3 ITOMXENTYHOYHBIX XKEJIe3 KpyTi-
HOTO POraToro CKOoTa U CBUHEH) WM KyJbTypbl TKaHed (TIOTyyeHue
JieKapCTBEHHBIX MNpenapaTtoB). OZHAKO B KayecTse OHOJOTMYECKHX
00OBEKTOB Yallle BCEro MCIOJBb3YIOT OJHOKIETOYHbIE MHKPOOPraHM3-
MBI, a TAKXE XHWBOTHbIE MU PacTHTENbHbIE KIETKH. Bpibop 3THX 0OBEK-
TOB OOYCJIOBJIEH CIEOYIOLUMMH TTPUYHHAMMU:
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HOB JledeHHs] ¥ TNpoHIaKTHKH HHbEKUHOHHBIX 6GoJie3Hel, croco-
60B guarHocTMku (nonumepasHasi uenHas peakumsi, JHK-3oumsi),
co3gaHue NpoUIAKTHYECKUX, JeYyeOHbIX U JTHATHOCTHUYECKUX ITIpe-
11apaToB.

ITorumepasHas uenHas peakuus (IIIP) ocHosaHa Ha
aMruinuKanum, T.e. YBEJUYEHUU KOJIMMECTBA KOMUM crieiuduyec-
Koro («MapkepHoro») reHa Bo36ymutensi. Mjnst 3toro OBYHMTYATYIO
OHK, BblIeneHHYI0O U3 HCCIeAyeMOoro Marepuana, OeHaTYpHUpPYIOT
(«pacnieTaioT») M JOCTPAMBAIOT K «pacriuieTeHHbIM» HUTaM JHK
HOBbIE KOMIUIEMEHTApHbIE HUTH, B PE3YJIbTATE YEro W3 OJHOro reHa
obpasyiorcss OBa. DTOT MpoLecc KOMUPOBAHUA IeHOB MHOTOKPATHO
MOBTOPSiETCS MPHU Pa3TMYHBIX TEMMEPATYPHBIX pexuMax. Jocrpausa-
HHUE HOBBIX KoMruieMeHTapHbIXx HUTei JHK npoucxomut B nmpoGup-
Ke (in vitro) nmpu KoGaBNeHUU K aMIUVIMGULIMPYEMbIM reHam Ipaii-
MepoB (3aTpaBKM M3 KopoTKux omHoHHUTeBbix [JHK), JTHK-nonume-
pasbl ¥ HYKJIEOTHIOB.

Fnasa 6

OCHOBbl MEOULIMHCKOW BUOTEXHONOIMMU

6.1. NonATHe 0 OMOTEXHONOrMM, Lenun U 3anaum

BbuotexHonorus npeacrasnsieT coboit o6aacTh 3HaHWI, KOTOpasi BO3-
HUKIAa ¥ odopMHIACh HA CTbIKE MUKPOOMOJNOTHM, MOJIEKYJISPHOM
6HONOTMHU, TeHETUYECKON WHXEHEPUH, XMMHYECKON TEXHONOTUU H
psina Apyrux Hayk. PoxgeHue OGMOTEXHOJOrMU o6yciioBiIeHO norpeb-
HOCTAMM oOlecTBa B HOBBbIX, Oojee AelIEBBIX MPOAYKTaX Wil Ha-
PONHOTO XO3fiCTBA, B TOM YHUCJIE€ MEIMLUMHBI M BETEPUHApUH, a
TaKXe B MPUHLMIIMAJIBHO HOBBIX TeXHOJOrusix. buorexHonorust (ot
rped. bios — xXu3sHb, teken — HcKyccTBO, MacTepcTso, logos —
Hayka, yMeHHe, MacTepcTBO) — 3TO TONyYyeHue MpoAYKTOB U3 Guo-
JIOTHYECKHUX OOBEKTOB MM C NMPUMEHEHHEM OHOJIOrHYecKHUX obbek-
ToB. B KayecTBe GMOJOrHYECKUX OOBEKTOB MOTYT OBITh HCIOJIb30Ba-
Hbl OPTaHM3MBbI XHBOTHBIX U YeJOBEKa (HANpUMep, MOJyYeHHE HM-
MYHOIJIOOYJIHHOB M3 CHIBOPDOTOK BaKLMHMPOBAHHBIX JIOIIANEH WK
JIOfieit; TOJIydeHHE MperapaToB KpPOBU JOHOPOB), OTAEbHBIE Opra-
HbI (MTOJIyyeHHe OPMOHA MHCYJIMHA U3 ITOMXENTYHOYHBIX XKEJIe3 KpyTi-
HOTO POraToro CKOoTa U CBUHEH) WM KyJbTypbl TKaHed (TIOTyyeHue
JieKapCTBEHHBIX MNpenapaTtoB). OZHAKO B KayecTse OHOJOTMYECKHX
00OBEKTOB Yallle BCEro MCIOJBb3YIOT OJHOKIETOYHbIE MHKPOOPraHM3-
MBI, a TAKXE XHWBOTHbIE MU PacTHTENbHbIE KIETKH. Bpibop 3THX 0OBEK-
TOB OOYCJIOBJIEH CIEOYIOLUMMH TTPUYHHAMMU:
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B KIETKM SBIAIOTCH CBOEro poaa «6uodabpukamu», BeIpabaTbhIBalo-
LWMMHK B MpoLecce XUIHEACATEIbHOCTH pa3HooOpasHbie LIEHHBIE
MpoOyKThl (6€NKU, XUpPbl, YrJI€BOAbI, BUTAMMHbBI, aMUHOKMCJIO-
Tbl, aHTUOMOTHKM, TOPMOHBI, AHTUTENA, AHTUIeHbI, (EPMEHTHI,
CIUPTHl U TIp.). DTH NPOAYKTHI, KpaiiHe HeobXomauMble B XHU3HU
YyeoBeKa, NMoKa HeJOCTYMHBI Uil MOJy4YeHUs! «HeOUOTEXHOJOTH-
YECKUMH» cnocobamyu M3-3a CIOXHOCTH TEXHOJIOTHHU NPOLECCOB
UM 3KOHOMHMYECKOI HELeaecoobpa3sHOCTH, 0cOOEHHO B YCJIOBH-
SIX KpyYNMHoMaclITaGHOro NnpoHu3BOICTBA;

B KJIeTK¥ Ype3BbIYaiiHO OBICTPO BOCHPOU3BOASATCH, YTO MO3BOJSET
33 OTHOCUTEJBHO KOpPOTKOE BpeMSI MCKYCCTBEHHO HApacTHTh Ha
CPABHHUTENIbHO ACLIEBbIX U HEAEPULIMTHBIX THUTATEJbHBIX CpefilaX B
NPOMBIUUIEHHBIX MacilTabax orpoMHbie KOJUYeCTBA OHOMACCHI
MUKpPOOHBIX, XXUBOTHBIX WM PACTUTEJbHBIX KIETOK,;

B OMOCUHTE3 CJIOXHBIX BellecTB (OeKoB, aHTUOMOTHKOB, aHTHIe-
HOB, aHTUTEN U Op.) 3HAUMTEJIBHO 3KOHOMMYHEE U TEXHOJIO-
IMYECKH [OCTyNnHee, 4yeM XUMHUueckuit cuHrte3. KoapdpuumeHr
noJie3HOro AeiicTBUs «paboTel» KJeTKH paBeH 70 %, a caMoro
COBEPIUEHHOI0 TEXHONOI'MYECKOro TMpoliecca — 3HAYUTEJIbHO
HUXE;

@ BO3MOXHOCTb NMPOBEAEHUS OUOTEXHOJIOIMYECKOro Mnpolecca B Mpo-
MBILLIEHHBIX Maciitabax, T.e. HAJIMYKME COOTBETCTBYIOUIETO TEXHO-
Jlornyeckoro obopyqoBaHHs W amnmaparypbl, JOCTYMHOCTb ChIPbS,
TEXHOJIOTUHK MepepaboTkKu U Ap.

KieTkH XHUBOTHBIX M PacTeHUit, MUKpOOHbIE KJIETKU B MpoLiecce
KU3HEAEATEBHOCTH (ACCUMWIALIMM U AUCCUMIISALIMK) 06pasyioT Ho-
Bble MPOAYKTbl M BBIIEJSIOT MeTabOJMUTHI, obafaoliue pasHoobpas-
HBIMU (PUBHKO-XUMHUUYECKHUMH CBOMCTBAMU M OGMONOTHYECKUM [Eii-
ctBueM. OGBIYHO MPOAYKTbI XH3HEHEATEIBHOCTU OLHOKIETOYHBIX
OENAT Ha 4 KaTeropuu:

A camMy KJIETKM KaK MCTOYHMK uUejseBoro mpoaykra. HampuMep,
BbIpallleHHblE BAKTEPUH WM BUPYCBI UCIIOAB3YIOT Uil MOJYyYEeHUs
KUBOM WJIM YOUTOH KOpPIYCKYJSIPHOH BaKLMHBI; JPOXXH — Kak
KOPMOBOI1 6€JI0K WM OCHOBY VISl MOJIy4EHUs] TUAPOJIH3ATOB NMU-
TaTeJIbHbIX Cped U T.[.;

A KpynHpIe MOJIEKY/IbI (MaKpoOMOJIEKYJbl), KOTOpblE CUHTE3UPYIOTCS
KJIETKaMH B MpoLiecce BhIpALIMBaHUsI: (PEPMEHTBI, TOKCUHBI, aH-
THreHbl, AHTUTENA, TENTUAONIMKAHBL U Op.;

A epBHYHbBIE META0OIUTHI — HHU3KOMOJIEKY/SIPHbIC BELLECTBA, He-
00xoouMble [ pocTa KIEeTOK (AMUHOKHUC/IOTbI, BUTAMUHBI, HYK-
JIEOTUABI, OPraHUYECKHE KMUCIIOThI);

A BropuYHblE MeTabOMUTHI (MOMOJUTBI) — HU3KOMOJIEKYJSIPHBIE
coeMHEHUsl, He TpeOylolunecs Mg pocTa KieTok (aHTUOMOTH-
KM, QJIKaJTOUIbl, TOKCUHBI, TOPMOHBI).
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BuoTeXHOMOTUS UCIIONB3YET 3Ty MPOLYKLHUIO KJIETOK KaK ChIpbe,
KOTOpOE€ B pe3y/bTaTe TEXHOJOTMYECKOH oOpaboTKM mpeBpalllaercs
B KOHEYHBbIA MpoayKT. C moMouiplo GMOTEXHOJIOMMH TIOAYYAIOT MHO-
JKECTBO IPOAYKTOB, MCIOJIb3YEMbIX B Pa3jIMYHbBIX OTPACsX:

® MeauuuHe (AHTHOMOTMKM, BUTAMHHBI, epMEHTBI, aMUHOKHCIIO-
Tbl, TOPMOHBI, BAKLMHbI, AHTHUTEIA, KOMITOHEHTbI KpPOBH, HHAr-
HOCTUYECKHE Mpernaparbl, HMMYHOMOIY/ISTOPbI, AJIKAJOUObI, MH-
ueBble 6eJIKM, HYKJIEUHOBbIE KHUCIOTBHI, HYKJIECO3HAbI, HYKIEOTH-
Obl, JUMUObI, AHTUMETAOONUTBI, AHTHOKCHJAHTHI, MPOTUBOIJIUC-
THBIE M TPOTHBOOIYXOJIEBbIE MpPEraparhl);

® BeTepUHApUM U CeJIbCKOM XO3siiicTBe (KOpPMOBOI G€OK: KOpMO-
Bble aHTUOMOTHUKM, BUTAMMHBI, FOPMOHBI, BAKLIMHbI, OHOIOTHYEC-
KHe CpelCTBa 3allMThl PACTEHUI, MHCEKTHULMADBI);

©® [UuUIeBOI MPOMBILIIEHHOCTH (AMUHOKMUCIOTHI, OpraHUYeCKHE KHC-
JIOTbI, MulUeBble 6enku, (epMeHTBbI, JUMUABI, caxapa, CITMPTHI,
TIPOXKH);

@ XUMMYECKOH TPOMBILLJIEHHOCTH (AlleTOH, 3THJIEH, GyTaHo);

® sHepreTdke (Ovoras, 3TaHon).

CnepoBare/ibHO, OMOTEXHOJNOTHUSI HAMpaB/JeHa Ha CO3JaHHe AMar-
HOCTMYECKHX, TTPODHIAKTUYECKUX U JIEUeOHBIX MEAMLIMHCKUX W Be-
TepUHAPHBIX MPenaparoB, Ha peLUEHHE ITPOLOBOJLCTBEHHBIX BOIPO-
coB (MOBBILLIEHUE YPOXAWHOCTH, MPOAYKTMBHOCTY XWBOTHOBOICTBA,
yJIyyllieHHe KayecTBa MHUIIEBBIX MPOAYKTOB — MOJIOYHBIX, KOHIAUTEP-
CKUX, XJIeOOOYIOYHBIX, MSACHBIX, PbIOHBIX); Ha obecrieyeHHe MHO-
'MX TEXHOJOrMYECKUX MpPOLECCOB B JIETKOM, XMMUYECKON M ApPYrux
oTpacjsix npombiluieHHoCTH. HeobxomuMo OTMETUTb TaKXe Bce BO3-
pacTalollyl0 posib OGMOTEXHOJOrMM B 3KOJIOTHM, TaK KAaK OYHUCTKA
CTOYHBIX BOH, TepepaboTKa OTXOAOB M TMOOOYHBIX IPOAYKTOB, HX
gerpagauusa (¢peHos, HebTENPOAYKTHl U ApYrue BpeldHble ISl OKpY-
Xarolleil cpeabl BELIECTBA) OCYLUECTBIASIOTCS C [MOMOUIbIO MUKPO-
OPraHU3MOB.

B Hacrosiiee BpeMst B GHOTEXHOJNOTMM BBIIENSIIOT MEIUKO-(papma-
LIEBTUYECKOE, TPOAOBOJILCTBEHHOE, CEJIbCKOXO3SICTBEHHOE H 3KOJIO-
rMyeckoe HampasjieHHsl. B COOTBETCTBUM ¢ 3TUM OHOTEXHOJOTHIO
MOXHO pa3feJIuTh Ha MEIULMHCKYIO, CeIbCKOXO3SiCTBEHHYIO, Mpo-
MBILLIEHHYIO U 3KOJIOTHYeCKyl0. MeIuUMHCKAs B CBOIO o4Yepenb IMon-
pasnensiercsi Ha papMaLEeBTUYECKYI0 U MMMYHOOHOMOTMYECKYIO, Cellb-
CKOXO3STICTBEHHAas] — HAa BETEPUHAPHYIO M OMOTEXHOJIOTMIO pacTe-
HUIii, a MPOMBIILIEHHAas: — HA COOTBETCTBYIOLLME OTpacJieBble HaIpaB-
JeHust (muLLeBasi, Jerkasi MpOMBILUIEHHOCTb, SHEpreTHKa U T. I.).

BuorexHomoruo TakXke MOAPA3AENSAIOT Ha TPAAMLIMOHHYIO (cTa-
pyio) U HoByw. [TocneAHIO CBS3BIBAIOT C TFeHETUYECKON HHXeHe-
pueit. ObLIenpU3HAHHOE OMNpeneieHUe MpeaMeTa «GHOTEXHOMIOTHUS» OT-
CYTCTBYET M [aXe BeAETCS AUCKYCCHS O TOM, HayKa 3TO WU [po-
U3BOJICTBO.
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BuauMo, npaBuiibHO OyleT ONPEAEAUTb OHOTEXHONOTHIO KaK cepy
HESATEIbHOCTH, KOTOpasi Ha OCHOBE M3yYeHMS IMPOLIECCOB XHU3HEAESATE b~
HOCTH XHBBIX OPraHM3MOB, IJIABHBIM 00pa3oM KJIETOK MHKPOOPraHu3-
MOB, XWMBOTHBIX M PacTUTEJbHBIX KJIETOK, MCIIOJNb3YET 3TH IPOLIECCHI
M caMHU OOBEKTBbI IS MPOMBILLUIEHHOrO IPOM3BONCTBA MPOAYKTOB, He-
OOXONMMBIX B XH3HU YeJIOBEKA, a TakKXe MOJy4eHus 6uoaddexTos,
paHee He BCTpeYaBLUMXCS B MpUpone (HarpuMep, MOJYYeHHE PEKOM-
OMHAHTHBIX OAaKTEpUil, TPAHCTEHHbIX PACTEHUIl M XMBOTHBIX).

B GMOTeXHOJOTHHU, KaK B HMKAaKOil Apyroif o6nactd 3HaHMii, Tec-
HO YBSI3BIBAIOTCSI, UHTEIPUPYIOTCA HAyKa W NPOM3BOACTBO.

[TpoMbliLIEHHOE MPOU3BOACTBO B OMOTEXHOJOIHH MO CYTH OCHO-
BAHO Ha HECKOJIbKUX NpUHLMMNAX: OpoxeHuu (pepMeHTauus), 6Ho-
KOHBepcuM (MpeBpallieHUe OJHOro BelllecTBa B ApPYroe), KyJIbTHBH-
POBaHWM PACTUTEJIBHBIX U XHUBOTHBIX KJIETOK, GAKTEpHil U BHUPYCOB,
reHeTUYECKUX MaHUNyasuusix. Peanuzauus 3TMX HayyHBIX TPUHLIK-
MOB B MPOU3BOACTBE NOTpeGoBaia pa3paboTKH MPOMBIILLIEHHOro 060-
PYAOBAHUSI M anmnapatypbl, OTpabOTKH M ONTHMH3ALMHK TEXHOJIOTH-
YEeCKHX NMpOLECcCOB, pa3paboTKH crocob0B OLIEHKH M KOHTPOJS IMpo-
OyKUHHM Ha Bcex ee CTaausX.

CoBpeMeHHasi OMOTeXHOIOrMYeCKasi MPOMBILLUIEHHOCTb Pacojiaraer
KPYMHBIMM 3aBOJAMH, OMBITHO-KOHCTPYKTOPCKUMHU YUpPEXICHUSIMH,
Hay4yHO-MCCNIETOBATENIbCKUMU UHCTUTYTaMU. (DyHIAMEHTATBHBIMM TIPO-
OieMaMH OMOTEXHOJIOTMH 3aHATHI HAyYHO-HCCIIENOBATEIbCKHE UHCTH-
tytei PAH, PAMH ¥ psin npykiIagHbIX OTpacieBbIX MHCTHUTYTOB.

Ha 3aBomax MHKpoOHOiOrHyeckoii (6MOTEXHONIOrMYEeCKOH) Mpo-
MBIIJIEHHOCTH €XEroXHO MPOU3BOMATCS MHJUIMOHBI TOHH KOPMOBO-
ro 6esika, HECATKU Thicy TOHH ¢epMEHTOB, AHTUOUOTUKOB, COTHU
IUATHOCTUYECKHUX M MPOQHUIAKTHYECKUX BAKIIMHHBIX U MMMYHHBIX
npenapaToB, Habop MPaKTHYECKH BCEX AMUHOKHCIOT, BUTAMHWHOB,
FOPMOHOB, CMMPTOB, OPraHUYECKUX KUCIOT U MHOro Apyroi mpo-
nykuuyd. OOHAKO MOTpeGHOCTH OLICTPO PACTYLUENO0 HAPOLHOTO XO3sd-~
cTBa GUOTEXHONOTHS YIOBIETBOPSIET ELUE JAJEKO HE B MOJHON Mepe.
IMosToMy pa3BUTHIO GUOTEXHOJOTMM B HACTOsILLEe BpeMsl YAeJseTcs
MOCTOAHHOE BHHUMaHHWE, M 3Ta OTpacjb OBICTPO pa3BMBACTCS.

6.2. KpaTkas ncropus pasButus GumotexHonorum

BuotexHonor1si BO3HUKIA B JApeBHOCTH (mpumepHo 6000—5000 net
o0 H.3.), KOTHAa JNIOAM Hay4YuJIMChb BBINEKaTh XJieh, BapuThb IMUBO,
MPUrOTOBNATL ChIP U BUHO. DTOT MEpPBbIH 3Tan Pa3BUTUSA GUOTEXHO-
Joruu ObUT cyry6o SMNUMpUYecKUH M MPOHOJXKAI OCTaBaThCsl TAKUM,
HECMOTPS Ha COBEpIUEHCTBOBAHME TEXHOJOIMUYECKUX TIPOLIECCOB M
pacuiMpeHue cdep HMCMonp30BaHUsA OMOTEXHOJOTMYECKHUX MPUEMOB,
Bru1oTh A0 OTKpbiTUA Jl.ITacrepom B XIX B. mpupomsl mpoiecca 6po-
xeHusa. C 3TOro MOMEHTa Hayaics BTOpOi HayyHblil 3Tan TpagdLH-
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OHHo¥t 6uoTexHoNOTMU. B 3TOT nepuol nonydeHs! M BblaeNeHb dep-
MEHTbl, OTKpPbITBI MHOTHE MHUKPOOPTaHU3Mbl; pa3paboTaHbl CNOCOGHI
HX BBIpAlLMBAHUSI B MACCOBBIX KOJIMYECTBAX; MOJYYEHB! KYJLTYPBI XH-
BOTHBIX MU PACTUTENBHBIX KJIETOK U Pa3paboTaHbl CcrOcOObI MCKYCCT-
BEHHOTO MX KYJIBTMBHPOBAHHs, B Pe3y/bTaTe M3ydeHHs1 (PU3NOJIOTHH,
6UOXMMUU U FEHETUKH MHMKpPODHBIX U XUBOTHBIX KJIETOK ITOJMYYeHBI
MHOTHE MPOAYKThl MHKPOOHONIOrMYECKOTO CUHTEe3a, HEOOXOAUMBIE I
MEIUUHUHBI, CEJIbCKOTO XO3SIHCTBAa M NPOMBILLTEHHOCTH. ChopMHpo-
Bajlach BHayajie TeXHHYecKasi MUKpoOuojorusi, a 3areM OuoTexHo-
Joruss. OQHAKO MPOMBILUIEHHOE MPOU3BOICTBO CBOAWJIOCH B OCHOB-
HOM K TMOJIYYEHHIO MPOAYKTOB Ha OCHOBE IMPHUPOIHBIX LITAMMOB.

Ha cMmeHy crapoit TpaIMUMOHHOW OHMOTEXHONOTMM [MpHULIA HO-
Basi OMOTEXHOJIOTHsl, OCHOBAHHAsi HA TIPUMEHEHUM HMCKYCCTBEHHO TO-
JlyyaeMbiX LITAMMOB — CYMEPNPORYLEHTOB, MCIOJb30BAHUU HMMO-
6WIM30BaHHBIX (PEPMEHTOB, MPUMEHEHUHM KYJIBTYp XHUBOTHBIX M pa-
CTHUTENbHBIX KJIETOK, 1UMUPOKOM HCITOJIb30BAaHHH TeHETHYECKOH WH-
XEHEPUU LI MOJYYEHUS KIETOK-peKOMOMHAHTOB, MOHOKJIOHANbHBIX
aHTHUTE] U APYrux OHONOTrMYeCKH aKTHBHBIX BELLECTB.

HoBag GuoTexHOJIOTHST BO3HMKJIAa, TAKUM 0Opa3oM, Ha OCHOBe
JOCTHXEHHI MOJIEKYISIPHOI GHOJIOTUM MU MHUKPOOHOJIOTHH, TeHETH-
KH M TeHeTHYecKOi WHXeHepHH, HMMYHOJIOTMH M XMMHYECKOH Tex-
Hoymoruu. OcCHOBOM ee sIBUJIach FeHETHYecKas WHXEHepus, HHAYCT-
pusi pekombuHaHTHeIX JTHK.

6.3. MukpoopraHusMbl, KneTku M npoueccsl,
npuMeHseMbie B 6MOTeXHONOrnu

B npupose cylecTByeT OrpoOMHOE YKMCIO MHKpOopraHusmoB. Bece oHu
crnocobHbl CMHTE3UPOBATh MPOLYKTBl WJIM OCYLUECTBASTh PEAKLMH,
KOTOpble MOTryT ObIThb IoJie3Hbl M1 6MoTexHoMorMu. OnHako npak-
THYECKOE MpUMEHeHHe Hauuid He Gonee 100 BMIOB MMKpPOOPraHM3-
MoB (6axTepuu, rpuObI, APOXXKH, BUPYChl, BOLOPOCIH), TAK KaK OC-
TaJbHble Majl0 U3y4YEHBI.

JAPOXXKU IKPOKO MCTIONB3YIOT B XieOoneueHnu, TUBOBAPEHHH,
BUHOIENHH, MOJIy4EHHH COKOB, KOpMoBOro Oejika, NMUTATENbHbIX Cpex
IUIS BbIpalMBaHUsi GakTepHUil M KyJbTYp XUBOTHbIX Kietok. U3 500
WU3BECTHBIX BHIOB IPOXCKEH MCIIOJIb3yeTCsl TOJNBKO HECKOJbKO BHIOB —
Saccharomyces cerevisiae, Saccharomyces carlsbergencis,
Saccharomyces uwarum.

Cpenn 6akTepuil Yalle BCEro MPUMEHSAIOT B OHOTEXHOJIOTHH
NpeAcTaBUTeNIedl CleaylolMX pofoB: Acetobacter, KOTopble IpeBpa-
LWAIOT 3TAHOJN B YKCYCHYIO KHMCJIOTY W YKCYCHYIO KHUCJIOTY B yIJe-
KUCIblit ra3 U Boay; Bacillus — mns monyyeHus ¢epMeHTOB
(B. subtilis), cpemctB 3amuthl pacteHuit (B. thuringiensis);
Clostridium — s cOpaXxuBaHMsI caxapoB B aleTOH, 3TaHOM, OyTta-
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HoJ; MoJloyHokHcabie 6akTepun (Lactobacillus, Leuconostoc,
Streptococcus); nmcesgoMoHaabl — HampuMmep P. denitrificans — wis
nonyyenus putamuHa B ,, Corynebacterium glutamatum — misa mo-
JIyYeHHUs] aMMHOKHKCJIOT M Ip. _

Ins monyyeHusi pa3HooOpa3HbIX AHTHOHOTUKOB B GHOTEXHOJIOTHH
NPUMEHSIOT akKTUHOMMLEThI (pon Streptomyces), rpuGbl Penicillium
chrysogenum, Cephalosporium acremonium u ap.

MHore MUKpPOOPraHM3Mbl — GaKTepUU, APOXKXKH, BUPYChl —
UCMOJB3YIOT B KAYeCTBE PELIMIMEHTOB YYXEPOJHOrO IeHETHYECKOro
MaTepuayia ¢ LEeJblO MONTyYeHUs] peKOMOMHAHTHBIX LUTAMMOB — ITIPO-
IyLIEHTOB GMOTEXHONIOTHYECKOM MpoayKuuu. IonydeHsl peKoMOUHAH-
THble 1WwTamMmbl E. coli, mpoayuMpyoume uHTepdepOHbl, WHCYIHH,
ropMoH pocta, aHTureHnl BUpyca CITM/a; uirammel B. subtilis, BBI-
pabaTbiBaoIe WHTEPGEPOH; LUTAMMBI APOXKEil, MPOMYLIMPYIOLMX
UHTEpNIeHKUH-2, aHTUTEH BUpYca rematura B; peKkoMOMHAHTHEIE BH-
PYChl OCIOBAKLIMHBI, CHHTE3UPYIOLLIME aHTHIeHbl rematura B, BUpy-
ca OelleHCTBa, KJelleBoro sHuedaiuTa U Ip.

Ina nmonyyeHus: BAKUMH W AMATHOCTHYECKHX TPEMApaTOB MUCIOJb-
3yI0T TaKX€ IMaTOreéHHbIe MMUKPOOPraHU3Mbl (OpIOLLHOTO TH(dA, KOK-
moua, nudTepuu, CToiaOHsiKA M Ip.).

Illupokoe npuMeHeHHEe B OMOTEXHOJOTMM HAUUIU KYJBTYPbI
XHBOTHBIX M PacTUTENbHBIX KieToK. M3BecTHo, YTO CTpoe-
HHE, Pu3HoIOTUS U OHOTEXHONOTHSI XHUBOTHBIX U PACTUTEIbHBIX
KJIeTOK Gojiee COXHBI, YeM OakTepHaNbHBIX KieToK. M3 KynbTyp
KMBOTHBIX M PAaCTHTEJIbHBIX KIETOK MOXHO H3Bjeub 0ojiee LIMpPOKUH
aCCOPTHMEHT CJIOXHO! U LiIeHHOW MPOAYKUMH, OZHAKO MPOLECC Kyjb-
TUBUPOBAaHHSI PACTHUTENbHBIX MU XHUBOTHBIX KJIETOK oJiee TpynoeMKHH
U goporoctositiid. M3 KynbTyp TKaHeW pacTeHHUH MOXHO MOJy4aThb
pasHoobpasHble COEOUHEHHS, UCIHOJb3yeMble B MeIULMHE (ankaio-
nIsl, MPOTHBOBOCHAIMTEBHbIE BELLECTBA, TPOTUBOJICHKO3HBIE U NpO-
THUBOOIIYXOJIEBBIE, MTPOTHBOOAKTEPUAIbHBIE, CEPACYHBIE U MOYEYHBIE
cpencrsa, GEPMEHTBI, BUTAMUHBI, OMMMATBI U [p.), CEJIBCKOM XO3slii-
CTBE, XMMHUYECKOI M OPYrUX OTpacisX MPOMBILUIEHHOCTH. 2KUBOTHbBIE
KJIETKM HMCMOJB3YIOT KaK MJIsl MOJYYEeHMS TMPOAYKUMH, CHHTE3UpYe-
MO KJIETKaMHM, TaK W JUIS1 BbIpalUMBAaHUSA B KJIETKAX BUPYCOB C LIEJIbIO
MONlyYeHUSI U3 HUX BAKUMH M OUArHOCTHYECKMX Iperaparos.

TeXxHONMOTHSA MOJyYeHUS NMPOAYKTOB MUKpPpoOoOHOro Wiu
KIE€TOYHOTr0o CHUHTe3a. OCHOBHBIM YCJIOBUEM IS YCMELIHOTO
NpOBEIEHHUA TEXHOJOTHYECKOro Mpoliecca SIBIsieTcsl BbIGOp WIH Mo-
JiydeH{e BBICOKOIPOAYKTHBHOIO IMPOMBILLIEHHOTO LUTAMMa-Ipoay-
LeHTa M MOMAEpXaHHe ero B aKTUBHOM cocrosiHMM. H3BecTHO, 4TO
pasuyHble LHTAMMbI NIO KOJIMYECTBY U KAYeCTBY MPOIYKLUH TOTO WIH
HHoro BewectBa (dpepmenTta, aHTUOMOTHKA, BUTAMMHA, aMHUHOKMC-
JIOThI, aHTUTEHA, aNKajJIoMAa U HOp.) MOIYT CYILUECTBEHHO OTJIMYaThb-
cs. EcTecTBEHHO, YTO OT 3TOr0 B 3HAYMTEJBHON Mepe 3aBUCST 3KO-
HoMuyecKast 3¢ deKTUBHOCT U aKTUBHOCTH LIEJIEBOTO IPOAYKTA.
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BTOpBIM BaXXHBIM YCJIOBUEM SIBJISIETCS] MOAGOP MHUTATENbHBIX CPEI,
obecreynBalOIIMX MAKCUMAIbHOE HAKOIUIEeHHe GMOMAacChl WM Liese-
BOTO TPOAYKTA; MUTATENbHbIE cPeldbl AOJKHBI COCTOSITh M3 [IELIEBO-
ro, HeaeULUUTHOIO U JOCTYITHOTO ChIPbSI, MOCKOJBKY TPH IPOMBILI-
JIEHHOM KYJbTUBUPOBAaHUM MHUKPOOPTraHM3MOB MOTPEOIAIOTCS OrpoM-
Hble UX KojuyectBa. B kpymHoMaciuTaGHOM TIPOU3BOACTBE IS MPH-
FOTOBJIEHUS] MUTATENbHBIX CPEl CIYXHUT OOBIYHO CPaBHUTEJIBHO He-
uieBoe chipbe (Menacca, mapaduHbsl HehTH, APOXXKH, yKCYCHas
KHCJIOTa, MpUpoAHbIit ras). bonee orpaHHYeHHOE MPUMEHEHME, IVIaB-
HbIM 00pa3oM MNpU MOJYYEHHMH METULMHCKHMX TpenaparoB, HaXOOAT
Ka3euH, Mpenaparbl KPOBH, Cpelbl M3 MSCHBIX THIPOJIHU3ATOB.

st BeIpalLlMBaHMS XUBOTHBIX KJIETOK MPHUMEHSIIOT IMTaTEbHbIE
cpenbl, UMEIOLINE CIOXHBIN coctaB. OHH KOMMAHYIOTCA U3 BBICOKO-
Ka4yeCTBEHHOT0 CPaBHUTEJNBHO AOPOroro Chipbs (AMHHOKHUCIIOTHI,
conu, pocroBble ¢akTopsl). B mocnegHee Bpems ycreliHo paspaba-
TBIBAIOTCSl MUTATENIbHbIE Cpelbl sl KYJIBTYp KJIETOK W3 TMIpOJH3a-
TOB Ka3eMHa, OPOXXeH, MAca M KPOBH.

st nomyvyeHust MPOAYKIMH B MAaKCHMAJIbHBIX KOJIMYECTBAX AKTHB-
HBIi 1ITaMM-TPOAYLUEHT BBIPALMBAIOT HAa ONTHMAJBHON MHTATE b~
HOH cpelle B ONTHMAJIBHBIX YCIOBHUSIX KYJbTMBHUPOBaHHs (TioceBHast
no3a, teMmnepatypa, pH, okuciIHTeNIbHO-BOCCTAHOBUTEIBLHBIN MMOTEH-
LMan, aspauus, MacCOOOMEHHBbIE XapaKTepUCTHKM, IUTATeNIbHbIE W
pocTOBble 100AaBKHM, CPOKHM KYJIbTUBHUPOBAaHMS). BbipamiuBaHue mpo-
BoOST B ¢depMeHTaTopax (KyJIbTHBATOpax), BMECTHMOCTh KOTODPBIX
MOXeT BapbupoBaTh oT 2 g a0 100—400 M® B 3aBMCHMOCTH OT IO-
TpeOHOCTH B MponykTe. st MoMy4eHHUs] KyJAbTYp XHBOTHBIX KJIETOK
o6beM (depMeHTATOPOB ITOKa He TipeBhIlIaeT 3 M3. B HacTosiiee Bpe-
MsT GHOTEXHOJIOrHYecKasi MPOMBILIEHHOCTh OCHallleHa (hepMeHTaTo-
paMy, TMO3BOJIAIOLIMMH BECTH IPOLIECC B ABTOMATHYECKOM DpEXHME
¢ MporpaMMHbIM yrpaBieHHeM. IIpoliecc KynmbTMBUPOBAaHUSI BEAETCS
B aCEeNTHYECKUX YCJIOBHMSAX, YTOOBI IMOJNYYUTh YHUCTbIE KYIbTYpBI LiE-
JIEBBIX MMKPOOPTraHW3MOB WJIM KYJIBTYPHI KJIETOK.

IMomumo cycrieH3noHHOro (TyOMHHOTrO) KyJbTHBUPOBaHHS B ep-
MEHTATOpax MHOIIA MPHMEHSIOT MOBEPXHOCTHOE KYJIBTHBUPOBAaHHE Ha
IUIOTHBIX THTATEJbHBIX cpegax (6akTepuH, rpubbl) WIM B XHUAKOM
MOHocCJIoe (KyNbTYpbl XHUBOTHBIX KieTokK). ITocinemHuit crocob ocy-
LECTBISIETCA B POJLIEPHBIX (BPALLAIOLIMXCSI) YCTAHOBKAX.

TTonyyeHHyl0 GHOMAaccy MUKPOOPTaHU3MOB WM KYJBTYPBI KJIETOK
MOIBEPraloT 3aTeM MepepaboTKe, CYLIHOCTb KOTOPOM ONpenesieTcs
TEXHOJIOTHEH MoJIyyeHUsl ueneBoro npoaykra. Haubosiee THMOBHIMH
SIBJISTIIOTCSL CIIEAYIOLLUAE TPOLIECCHI:

A KoHUeHTpHpoBaHHe OHoMaccel (cemapupoBaHHeEM, LIEHTpH}YrHpo-
BAHMEM) M TMPUTOTOBJIEHHWE M3 HETO XHMAKOro (CycleH3WH, mac-
Thl) WJM CYXOro IIPOOYKTA;

A BbICYIIMBaHUE, KOTOPOE MPOBOAUTCS JHOGHILHBIM CIIOCOOOM H3
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3aMOPOXEHHOTO COCTOSHMS VIK MyTEM pacllbUIEHUSI B MOTOKE TeIl-
Joro Boaayxa. st aToro CyilecTBYIOT CrieLMaibHbIe JTHOPUABHBIE
annaparsl (B TOM Yucjie JIEHTOMHBbIE aBTOMATHYECKHE CYIIWIKU
6ONbILOIf MOILHOCTH) U PacHbUIUTENbHBIE CYILHIKH, B TOM YHUC-
Jie 3KOJIOTMYEeCKH YMCThle, TaK KaK IIPOLIECC BENETCS B 3aMKHY-
ToM uukie. IlocienHue UMeEIOT GOMBLIYIO MOLIHOCTB, OQHAKO HE
MO3BOJISIOT CYIUUTh TEPMOJAOMIBHBIE MPOINYKTHI;

A c6op ueHTpudyrara nocie oTaeseHUss OGMOMACCHEI K BBIIETEHHS U3
HEro LeJeBOro NMpOAYKTa, HanpuMep aHTUIEHOB, TOKCHHOB, WH-
cynuHa u ap. MHorna npeaBapuTeibHO NMpUGEraioT K Ae3uHTErpa-
UMK (pa3spylUEHHIO) KIETOK MEXaHHYECKMM CITocobOM WM ¢ mo-
MOLUBIO YJIBTPA3ByKa, OCMOCA, YTOObl YBEAHWYMTh BBIXOH LIEJIEBO-
ro MpoAayKTa.

B Tex cnyyasx, korga u3 6uomMaccel wiM LeHTpudyrara (KyJabTy-
pajIbHasi XUAKOCTb) HEOOXOAMMO BBIIEIUTh aKTHBHYIO CYOCTaHLIMIO —
BUTAMMH, AaMUHOKMCJIOTY, aHTHUTEH, aHTHUTEJIO, PEPMEHT U IIp., MpPH-
MeHSIIOT du3nyeckue Wik GU3MKO-XMMUYECKHE METONbl OYMCTKH.
BuiGop Mx omnpenensieTcsi CBOMCTBAMM BbIIEJSEMOro BellecTBa (IIpU-
poza, MoJIeKyasipHas Macca, JIJaGMJIBHOCTh K BHEIUHHMM BO3JIEHCTBH-
M, XMMHYECKOe CpPOACTBO U T. n.). U3 (M3HYeCcKUX METOmOB yalle
BCEro NMPUMEHSIOT HAa MEPBUYHBIX CTAOUSX CeMapHpoOBaHUE, LEEHTPHU-
¢dyrupoBanue (ynsTpaueHTpudyrupoBaHue), a U3 GU3MKO-XUMHUYEC-
KHX — OCaXIeHWE HEHTPATbHBIMU COJIIMH, CIIMPTOM, allETOHOM, a
TaKxe ynbTpadmIbTpaluo, Xpomarorpaguio, anekrpodopes. Mero-
IbI BBITEIEHHUST U OYMCTKH, KaK MpaBWJIO, MHOroctyneHu4arsle. Yuc-
TOTY NOJY4aeMOro MpoAyKTa XapakKTepHU3YyOT HAJIMYUEM B HEM IpH-
Meceil B BbIpaxaoT Ko3¢GdHUUUEHTOM OYMUCTKM, KOTOPBbIA IpexcTaB-
JISIET OTHOILIEHWE YMCJa aKTUBHBIX €IWHMI[ NMPOAYKTOB Ha 1 Mr Gein-
Ka WiM a3oTa (TaKk HasbiBaeMasi yAe/JbHasi aKTUBHOCTb) B OYMILEH-
HOM [Ipernapare K yIeJbHOH aKTMBHOCTHU MCXOAHOro (HEOUMLIEHHO-
ro) MNpoAyKTa.

OObMHO B NpenapaTax aKTHBHAasi cyOCcTaHLMS HE BCEria HaXOMUTCs
B MpenejbHO OYMIUEHHOM COCTOSSHHH, TIOCKOJIBKY B IIPOU3BOINCTBEH-
HBIX YCJIOBUSIX NpU NepepaboTke 60ibIIMX OOBEMOB CHIPbA U Cylle-
CTBYIOIIMX METONAX OYMCTKH 3TOro JHOOMThCH roka He ynaetcd. Ilo-
3TOMY MMMYHOOMOJIOTMYECKHE MpenapaThl, MONYYEHHbIE KAaK Tpalu-
LIMOHHBIM METOJIOM, TaK H CIOCODOM reHeTHYeCKON MHXEHEpUH, co-
IepXaT, Kak MpaBwio, NpUMECH MUTATENbHBIX Cpel, HA KOTOPbIX BbI-
palLMBAIA MUKPOOPTraHW3IMBbI, a TaKXe MPOAYKTbl MeTabolu3Ma U He-
crenudUuecKie KOMIIOHEHTH — ITPONYKTBI pacraga MHUKpOOHOI
kieTku. K rnpuMecaM oTtHocsaTcsl GENKM, MONMHCAXapUabl U UX KOMII-
JIEKChI, HYKJIEMHOBbBIE KMCJOTBbI, COJIM W ApYyrde HHU3IKOMOJEKYIsp-
Hble BewecTBa. OHM He TONBKO GecrosesHbl AJA [MpenaparoB, HO
HMHOTAA BBI3BIBAIOT HEXenarejlbHble MOOOYHBbIE pPeakKUHMHM OpraHu3Ma
MpH NMPYMEHEHUHU TpernapatoB (MECTHbIE peakKiiMH, MOBBILIEHHE TEM-
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Meparypsl Tejla, al/Iepruueckue MmposiBieHust). B npuHummne Heobxo-
OUMO CTPEMMTBCSl K ITOJYYEHHMIO TpENapaToB, COAEPXAILUUX aKTHB-
HYI0 CyOCTaHLIMIO B MpeAeSIbHO OYMLIEHHOM COCTOSIHMM.

Tlocne mony4eHUs] aKTUBHOH CYOCTaHLIMM U3 HEE€ KOHCTPYMPYIOT
KOHeYyHbIi mnpernapaT. B cooTBeTCTBUM C Ha3HaYeHHEM M CIIOCOHOM
NPUMEHEHHSI OH MOXET OBbITb B XHMIKOM UM CYXOM COCTOSIHHH (pa-
CTBOp, CYCIEH3Msi, MOpPOILOK) MM B Buae maseit. Ilpemapar moxer
ObITh MpeAHa3HavYeH I HapY)XHOro, MapeHTepaTbHOTO MM IHTE-
paJIbHOTO, a3pO30JbHOrO NMPUMEHEHHSI. B 3aBMCHMOCTH OT 3TOro rfipe-
rapat MOXeT OBITb CTEPHJILHBIM H HECTEPHJIbHBIM.

KoHeuHblil npenapaT oOBIYHO COLEPXKHMT, TOMHUMO TpHMecei, oT
KOTOpBIX HE YAalOoCh OCBOOOIMThCS, HEOGXOAMMBIE HOGABKH: KOHCEp-
BaHT (AHTHCENMTUK AJiSI MOAACPXAHUSI CTEPUJIBHOCTH Mpernapara npu
XpaHeHUM), CTabWiIn3aTop (OOBIYHO MHEpPTHBIE OENIKM, AMUHOKHUCIIOThE
IJ1Sl MOBBIILEHUS YCTORYUBOCTU JIaBMJIBHOrO aKTMBHOIO Havaja IMpH
XpaHEHMH), aKTUBATOPbI (HANMpUMEp, aXbIOBAHTHl U UMMYHOMOIY/S-
TOpbl B BakUMHax). B KkoHeYHOH KoMITO3uLMK npenapat gacyercs (aM-
nynbl, ¢aakoHsl, TabaeTKH, Ma3Hu), STUKETUPYETCHA, CHaOXaeTcs MH-
CTPYKUMEH IO MPUMEHEHHIO.

Kaxnas cepust npenapara NnmpoxXoguT CTAaHOAPTU3ALIMIO B COOTBETCTBUH
C TEXHUYECKOW NOKYMEHTaLHei (TeXHUYeCKUe YCIOBHSI, TEXHONOTHYEC-
KM perylaMeHT Ha M3rOoTOBJIEHME) Ha Mpou3BoAcTBe U B [ocymapcrBeH-
HOM MHCTUTYTE CTAHAAPTU3ALMHM M KOHTPONSI MEOULIMHCKHX OHOJIOTH-
yeckux npenapatoB UM. JI. A. TapaceBuya wim B PapMakonorn4eckom
KOMHUTETE B 3aBUCMMOCTH OT Ha3HA4YeHMs Mperapara.

6.4. MeHeTHYeCcKasn MHXeHepUs
n obnacTtb ee NpuMeHeHus B GuoTexHonorum

TeHeTHYecKass MHXEHEpPHUs SABJISIETCS OCHOBOM OHoTexHonornu. I'eHe-
THYECKast MHXEHEPHUsl MO CYIIECTBY CBOAMTCS K IE€HETHYECKOi pe-
KOMOMHALKU, T.e. OOMEHY reHaMH MEXIy ABYMSI XpPOMOCOMAaMH, KO-
TOpasi MPYUBOIUT K BO3HHKHOBEHHUIO KIETOK MM OPraHU3MOB C ABYMsl
U 6oJyiee HacJeACTBEHHBIMU JeTepMUHAHTaMu (reHaMu), MO0 KOTOPbIM
POIMTENH pa3nuyaIMch Mexny coboil. MeTon pekoMOMHALMHU 3aKIIO-
4yaeTcsl B CJIENYIOLEM:

A ppigenenue JHK u3 pasHbiX BMAOB OpPraHM3MOB MM KIIETOK;

A nonyyeHue rubpuaHeix Monekyn JHK;

A BBelIcHHEe pPEKOMOMHAHTHBIX (THOPHIHBIX) MOJIEKYJT B JXXHBBHIE
KIIETKH;

A co3jaHHe YCJIOBMH IS 3KCIPECCUH M CEKPELMM MPOAYKTOB, KO-
OUPYEMBIX F€HaMH.

[eHbl, KOOUPYIOLUME T€ WJIH UHBbIE CTPYKTYPHI, BbLIEJSIOTCA (KO-
HUPYIOTCSA) U3 XPOMOCOM WM IIa3MMA, NMPULENbHO BBILEIUIAIOTCS
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U3 9THX TeHEeTHYeCKHX oOpa3oBaHHUil C MOMOLLUBI0 (epMEHTOB pecT-
PUKUMU MW CUHTE3UpyloTcs xuMuuecku. Habop depmeHToB (M3Be-
cTtHo Gojiee 500 pecrtpukra3), cnoco6Hsix pesats JHK mo ompene-
JIEHHBIM CBSI3sIM (caitTaM), AIBASIETCS BaXKHBIM HHCTPYMEHTOM TreHe-
TUYECKOH HHXeHepuH. B mocienHee Bpemsi oOHapyXeHbl (hepMEHTHI,
paciuerisitole mo omnpeneieHHbIM cBsiaaM PHK Hanomo6ue pecr-
pukund JHK. D11 depmenTsl HaspaHbl pubosumamu. Mx posb euie
MOKa He BbISICHEHA.

C noMolLpl0 XMMUYECKOTO CHHTE3a MOTYT OBITh [TOJIydEHBI CpaB-
HUTENIbHO HeOonbluve reHbl. s 9Toro BHayaje paclidgbpoBbIBAIOT
YHUC/IO M TOC/NeJOBaTeIBHOCTh AMHUHOKHMCIOT B OENIKOBOI MOJIEKYJIe
BELIECTBA M MO 3THM [JaHHBIM Y3HAIOT OYEPEIHOCTh HYKJIEOTHIOB B
reHe, MOCKOJbKY KaxIoiH aMMHOKHCJIOTE COOTBETCTBYIOT TPU HYK-
seotuna (komoH). C MOMOIIBIO CHHTE3aTOpa CO3NAIOT XMMHYECKUM ITy-
TEM TeH, aHATOTHYHBIH TIPHPOIHOMY TEHY.

I]onyquHbm LeJIeBOif TeH ¢ MOMOLUIbI0 (PEPMEHTOB JHUra3 CLIM-
BAIOT C APYTMM T€HOM, KOTOpPBIf HCITOJNB3YyeTCd B KayecTBe BEKTOpa
IUTSl BCTpaWBaHus MOpMAHOro reHa B KJIeTKy. B xayecTse BekTopa
MOTYT CIYXWTb IUIa3MuIbl, 6akrepuodary, BHPYChl YeOBEKa, XH-
BOTHBIX U pacTeHHi.

Konuuecrso mrasMun B 6aKTepuaibHOM KJIETKE MOXET KojnebaTbest
OT OJHOH O HECKOJbKHX COTEH, MpH4YeM 4YeM OoJIblMe pa3Mepbl
HMeeT J1a3Muaa, TeM MeHblIe ee KOIMHit B KieTke. C MOoMOLUBIO aM-
ndaMKaLUuy¥ reHoB, T. €. YBEJIMYEHHs YHUC/Ia KOMW omnpeaesieHHOro
reHa B KJIETKE, MOXHO pE€3KO MOBBICUTb NPOM3BOJICTBO KOLHUPYEMO-
To BeILecTBa KJIETKOi. AMnduMkauueit ynaercs 1oOUTbhCA MONTydEeHUSs
no 3000 konuif MaasMMIHBIX F€HOB Ha KIETKY.

Bakreprodar kak BekTop Hcroib3yeTcsl aHajtoruuHo. LleneBoit reH
BCTpauBaeTcs B reHoM dara, peruIMLUHApYeTcsl BMeCTe C FeHaMHU BU-
pyca npH pasMHOXEHHMHU mocieaHero B 6akrepuanbHoOi kietke. Yauie
BCero ucronbayercs ¢ar gambaa, koropsiit comepxut IHK, cocro-
suryro u3 S0 Teic. nap HykieotunoB. [IperMmyiuectBo ¢dara nambaa ne-
pel MaasMHAaMH B TOM, YTO (aroBblif BEKTOP IMO3BOJSET KIOHHUPO-
BaTb Gospline ¢dparmeHTb! yyxeponHoi JHK.

B ciyyae ucronb3oBaHMs B KauecTBe BEKTODOB BHPYCOB YeJIOBe-
Ka, XMBOTHBIX M pPAacTeHMil 4yXepoiHblit reH BctpauBaior B JJHK
BUpPYCa, U OH PEIUIMLMPYETCA BMECTE C Pa3MHOXEHHMEM TMOC/IEAHEro
B KieTke. [IpuMeHSIIOT B KauecTBe BEKTOpa KOCMMIbI, MPEACTABISAIO-
wue coboit rubpun naasmMuasl ¢ ¢parom. KocMuapl ucnons3yiores as
KJIOHUPOBaHHA GOAbLIMX (10 45 ThIC. Map HYKIeOTUAOB) ¢parMeH-
toB IHK sykapuor.

Jns PHK-comepxalinx BHpYCOB Mepefaya reHeTHYeCcKoM m{cbop-
MaLMH1 BO3MOXHA C MOMOILLBIO peBepTassl (06paTHOM TPaHCKPHUIITA-
3pl), nepenawoweid MHdopmauuio o ctpykrype Geaka or PHK k
IOHK, kortopas ssnserca komruieMeHTtapHoit HPHK.

Ha puc.6.1 nokasaHa npuHUMNHAIBHASA CXEMA MOJYYEHHS] PEKOM-
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JAHK 2

e
TInasmuaa

KreTka ¢ pekOMEMHaHTHOI
JHK

Par

JAHK 1

PecTpukTasa

Henesoit

Jlvraza CobcTBeHABIE

Pacurennenmas PekombunanTHas JHK
KAOHMPOBAHHEL MW XHMIIECKH JTHK 2 (sexrop) (MNasMmzIa C UENEBEIM TCHOM)
CHHTE3MPOBAHHBIN LIENICBOH reH

Puc.6.1. Tlonyyenne pexomGuHaHTHEIX JHK 1 peKOMOMHAHTHBIX 1ITAMMOB
MHMKPOOPraHMW3MOB (CxeMa).

6uHaHTHbIX Mojekyn JJHK u pekoMOMHAHTHBIX GakTepuid. DKcIpec-
cupyeMblit reH B Buae pekoMbuHautHoit JJHK (mnasmuaa, dar, koc-
Muaa, BupycHas [JHK) BcTpauBaeTcs B OakTepUaNbHYIO WM XH-
BOTHYIO KJIETKY, KOTopasi npHobGpeTaeT HOBOE CBOMCTBO — CITOCOO-
HOCTb TPOIYLIMPOBATh HE CBOMCTBEHHOE 3TOM KJIETKE BEIECTBO, KO-
IMpyeMoe 3KCIpeccUpyeMbIM reHoM. Jlis Jiydiiiero MpoOHUKHOBEHHS
BEKTOpa uepe3 CTeHKY OakTepuil MHoraa npuberaior K BO3IEHCTBUIO
Ha CTeHKY (HarpuMep, XJIOPUIOM KajbLiMfA), YTOObI YBENHYMTH €€
MPOHUIIAEMOCTbD.

B KauecTBe pelLUITHEHTOB 3KCIIPECCUPYEMOTO I'€Ha 4Yaille BCETO HcC-
noae3yior E. coli, B. subtilis, mceBmomMoHansi, Apoxoku, BUpychl. Pe-
LIMTIMEHTA MOAGHPAIOT HE TOJIBKO C YY€TOM BO3MOXHOCTH BCTPOMKH
YyXXEepOJIHOro reHa, HO ¥ YPOBHSI BBIDAXEHHOCTH (3KCHPECCHH) CHH-
T€3a BELLUECTBA, KOAMPYEMOTrO reHOM, BO3MOXHOCTH €ro CeKpeuuH B
OKpYXalwiilylo cpefy, JerKocTH ¥ AOCTYIMHOCTH MaccoBOTO KYJIBTH-
BUpOBaHUs, 3KOJOrn4eckoit 6esonacHoctd. Hekotophbie LITaMMBl pe-
KOMOMHAHTHBIX GakTepHil CMOCOOHBI MEpPEeKTIoUaTh HA CHHTE3 YyXe-
POINHOTO BellleCTBA, IKCrpeccupyemoro reHom, 1o 50 % ceoero cuH-
TETUYECKOTo MoTeHuuana. Takue 1UTaMMBl — CYMEPIPOAYLEHTHI 1ie-
JIEBBIX TMPOAYKTOB — YyXe IOJIydeHBI U NMPUMEHSIOTCS B OHOTEXHO-
JIOTUYECKOM [TPOMBIIUIEHHOCTH; OHH HOCAT Ha3BaHHE IPOMBIILIIEH-
HbIX WTaMMoB. B kayecTBe npuMepa MOXHO MPUBECTH [UTAMMBI —
CynepnponyueHThl WHTepdepoHa, UHTepaeiikuHa, 6enkos BUY u np.

HexoTopbie miTaMMbl MUKPOOPTaHHU3MOB XOPOLUO 3KCIPECCHPYIOT
YyXepOJHble TeHbl, HO IUJIOXO CEKPETHPYIOT NPOAYKT B OKpYXaio-
uyio cpeny. B takux ciyyasix MpUXOOUTCS [MPHUMEHATh AE3MHTErpaLMio
(paspylueHHe) KIETKH C UEJbl0 BBICBOGOXIEHHUS M3 Hee CHHTE3M-
POBAaHHOTO MpOAYKTA.
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B HekoTOpbIX ciyyasix, HECMOTPSl HAa HAIMYME SKCIPECCHH M CeK-
peuHH, MPOAYKT He yaaercsl TMOMYYUTh, BepHee coOpaTh, M3-3a pas-
PYLWIEHUSI B MpOLIECCe CHHTE3a WIM MOCHEe HEro MpoTeaszaMu M Ipy-
'’MMM HMHTMOMTOpPaMH. BTO MpEXIe BCEro OTHOCUTCS K HU3KOMOJe-
KYJSIPHBIM MeENTHIAM.

C uesblo MOBBIILEHUS YPOBHS CeKpelHM liejaeBoro 6eika
MONb3YIOTCsl CACAYIOWUM MPUEMOM: K reHy IleJieBoro Oejaka rnpu-
COENUHSIOT TeH 6elika, XOpOolIO CEKPETUPYEMOro KJIEeTKOH peiu-
nuenta. O6pa3yioiluuiics B pe3ylbTaTe TAKOH MAHUMYISALHUU XM-
MEpHBIN 6eoK, XOpOoLIO CEKPETUPYEMBI KIIETKOM, COOMpAIOT M
OT HEro OTLIEIUIAIOT LieseBoit 6enoK. Bo3MOXHO Takxe K reHy Ie-
JeBoro 6enka MPUCOEJUHUTh F€H-UHIAMKATOP, T. €. FeH, KOOUPY-
IOIUMIA JIETKO y3HaBaeMblid O€NOK, B pe3y/lbTaTe 4Yero Mojy4aloT
XUMepHBIA MHIUKATOPHBIA OEoK, a U3 Hero — liejieBoil GeokK.
B kayecTBe MHIMKATOpa MOXHO MCIOJB30BAaTh, HAMPUMED, TajlaK-
TO3MIa3y.

6.5. bBuonoruyeckue npenapartbl, NONy4YeHHbie
MEeTOJOM reHeTUYEeCKON MHXEeHepUuM

W3 MHOTMX COTEH MpenapaToB, MOJYYEHHBIX METOHOM T'€HETUUECKOI
WHXEHEPHUH, B MPAKTUKY BHEApPEHa TOJBKO 4acTh: MHTEP(EPOHDBI, UH-
TepneitkuHbl, ¢akrop VIII, MHCYIMH, rOpMOH pocTa, TKaHEBbIH aK-
TUBATOp IUIA3MHMHOrEHA, BaKLIMHA MPOTUB renatura B, MoHOKIIOHab-
Hble aHTUTeNa LISl MpeaylpexXAeHUsT OTTOPXEHHUS IpH Tfepecagkax
MOYKH, AUArHOCTHYEeCKHe Mpemnaparsl List BeisiBeHus: BUY u ap. Bro
06CTOSTENILCTBO MOXHO OOBSICHUTh HECKOJIBKMMM MpUYMHamu. Bo-
NepBbIX, MIMTEJIbHOE BpeMsl K STUM IpenapataM ¥ pPeKOMOHMHAHT-
HbIM WITAMMaM MUKPOOPraHU3MOB OTHOCHJILCh HACTOPOXKEHHO, Olla-
casiCh, YTO MOXET IPOU3OHUTH HEYIMPABJISAEMOE PACIIPOCTPAHEHHUE 3KO-
JIOTMYECKH OMACHBIX PEKOMOMHAHTHBIX MMKpoopraHu3moB. OfHAKo B
HallM OHW 3TH OMAceHMs [MPAKTUYECKHU CHATbI. Bo-BTOpBIX, HCIHOML-
30BaHHE PEKOMOMHAHTHBIX LUITaAMMOB MPOAYLEHTOB IpelycMaTpUBa-
€T pa3paboTKy C/IIOXKHBIX TEXHOJIOTHYECKHX MPOLIECCOB 110 MOJYYEHHIO
M BbIAEJIECHHIO UEJeBbIX mpoaykTtoB. Ha pa3paboTKy TexHOIOrMM Io-
JIydeHUsI TIpenapaToB MeToJOM T'€HETUYECKOM HHXEHEPUHU, NOKIIU-
HUYECKUEe U KIMHUYECKUE MCIBITAHUSI UX OOBIYHO 3aTpayuBaeTCs 3HA-
yuTesbHO OoJible CpeAcTB, YyeM Ha MojyyeHHe wtamMMma. B-TpeTbux,
NMpU MOJyYEHUU TIPENAPATOB METOAOM TE€HETHYECKOM HWHXEHEPHU
BCErAa BO3HMKAET BOMpPOC 06 MAEHTHYHOCTH aKTUBHON CyOCTaHLIMH,
BbIPabaThIBACMOII PEKOMOWMHAHTHBIM LUTAMMOM-ITIPOAYLIEHTOM, MpPH-
POIHOMY BELIECTBY, T. €. TpeOyeTcs MpOBEACHME MCCIENOBATEIBCKUX
paboT, HANpaBACHHBIX Ha [0KA3aTeJIbCTBO MIOEHTHUYHOCTH, a TaKXKe
MHOTAA peleHHE MOMOJIHUTEABHBLIX 33Ja4 MO NMPUIAHUIO MPOLYKTY
MPUPOAHOro XapakTepa.
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MenHuHMHCKHe NpenaparThi,
pa3pabaTbiBaeMble METOJAMH COBPeMeHHOH GHOTeXHOIOTHH

Tun npenapama

Tpumenenue

AHTHKOAryassHTbl 1 TpoMbo-
JINTHKH

KonoHHecTHMyHpyloLIHe
Gbaxropn (KCOD)

HWMMYHOLMTOKHHEI

T'opMoHbI
PepMeHTHI
BakuuHbi

JMarHoCTHKyMBI
PeuenTophl

MOHOK/IOHaNbHbIE aHTHUTENA
(He s JUArHOCTHYECKHUX

TxaHeBbIli aKTHMBaTOp IUIa3MHHOreHa, ak-
topsl VIII u IX

Comaromenud C, rpanynouutHuit KCO,
MakpodaranbHuiit KCO

HnrepdepoHbl, HHTepNEeHKHHBI, (akTop
HEKpOo3a onyxojeil, MAEJONENTHALI, Nern-
THAbl BHJIOYKOBOM Xe€Je3bl

T'opMOH pocTa, MHCYJIWH, 3PUTPONO3THH

JIunaspl, nporeass

Mporus BUY-uHdekunn, renarnta B, ma-
JIAPHU U JIp.

Ona uiasneHus BUY-uHbekunu, renatura
B, cudmnuca u np.

T-4 numdouutos (6enox CI-4) u np.

IIns MMMyHoOTEparnuHu oIyxoseit, npeaynpex-
DIeHHA peakUMil OTTOpXEHHUS

uenei)
IMpoune Tpunrodan, Genox A, anbGyMuH, NMoBeneH-

YE€CKHEC nentuabl U IOp.

OnHako MeTofl FfeHETHYECKOM MHXEHEPUM OTHOCHTCSL K YHUCIY Iep-
CMNEKTUBHEHIIHUX MPH MOJYYEHUM MHOTHX GeJKOBBIX OMOJOrMYECKUX
BEIIIECTB, MpPeICTABASIOIMX LIEHHOCTh I MeguuuHbl. B obiactu co-
3MaHUA OMOJIOrMYECKH AKTUBHBIX BELECTB MEIUIIMHCKOrO Ha3Haye-
HHUA C NOMOLIBIO MeTola TeHETHYEeCKOH WHXEHEPUM HCCIedoBaHUs
MIPOMOJIXKAIOTCA Ha CJIeAYIOLIeM 3Tale — CO3AalTCA Mpenaparbl BTO-
poro IMOKOJNEHHS, T. €. aHAJIOTH NMPHUPONHBIX BELIECTB, 001aaOIUX
6oablueit 9 peKTUBHOCTHIO NEHCTBHUS.

IMpn onpeneneHun menecoobpa3sHOCTH M 3KOHOMUYHOCTH METO-
HOB FeHEeTHYECKOM HMHXEHEepUH AN MONyYeHHs] MEAMLIMHCKUX WU
OpYruxX MpenapaToB MO0 CPaBHEHHIO C TPagULIMOHHBIMM criocobamu
YYUTBIBAIOTCSI MHOTHE OOCTOSTE/IbCTBA, B NEPBYIO oYyepelnb JOCTYM-
HOCTh 3TOr0 MeToJa, 9KOHOMMYHOCTb €ro, KayecTBO MOJIy4aeMoro
npemnapaTta, HOBH3Ha, Oe3omacHOCTb MpoBeAeHHs paGoT U Ip.

Meron reHeTHYecKoil MHXEHEDUH SIBISETCS €AMHCTBEHHBIM MpPH
MOJIy4eHHUHU MpPEenaparoB, €C/¥ NMPUPOAHbI MUKPOOPraHHU3M WIH XH-
BOTHBIE€ U DACTUTENbHblE KJIETKA HE KYJAbTMBHUPYIOTCS B ITPOMBILL-
JIeHHBIX ycnoBusax. HanpuMep, Bo3bynurens cuduinca WiM MaIspHii-
HBI TUIa3MOAMI MPAKTHYECKU HE PACTET HAa WMCKYCCTBEHHBIX TNMHTa-
TenbHbIX cpenax. [loatoMy mjisi moayvyeHuss JUarHOCTUYECKHX Ipena-
paToB WJIM BaKUMH MpHUOEraloT K KJIOHMPOBAHMIO MJAM CHHTE3y re-
HOB MPOTEKTUBHBIX AHTUTCHOB, UX BCTPAMBAHMIO B JIETKO KYJIbTHBH-
pyemble 6aktepuu. Ilpu BhipaliWBaHUK 3THX PEKOMOWHAHTHBIX Gak-
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TEpU-pELIMITUEHTOB MONYYalOT HYXHBIE AHTHUTEHBbI, HA OCHOBE KO-
TOPBIX CO3MAIOT MUATHOCTHYECKMIl TpernapaT Wi BakKuuHY. Takum
o0pas3oM, yxe MPOU3BOAUTCA BakKLUMHA npoTHB renatura B. en HBs-
aHTHIeHa BHMpyca TrelnaTuTa BCTPOEH B APOXXKEBYIO KIIETKY; IIPH
BbIpallMBaHUM APOXXKeil obpasyercss HBs-aHTureH, us koroporo
FOTOBSIT BaKLMHY.

Merton reHeTHYECKO MHXEHEPHH MPENITOYTUTENIbHEE TAKKE B TOM
ciyyae, KOrja MHUKPOOPraHM3M BbLICOKO IATOTE€HEH M OraceH IpH
MPOMBIUUIEHHOM Tpou3BoacTBe. Hanmpumep, mis noayyenus us BUY
IOUarHOCTUYECKMX MPEenapaToB M BaKLMH IMPEANTOYMTAIOT HE BhIpALLH-
BaThb BHpYC B OOJIBLIMX KOJNUYECTBAX, 4 HEOOXOJMMBIE AHTHUIEHBI
Nofy4yaloT METOIOM reHeTHYecKoil uHxeHepuu. K Hacrosiuemy Bpe-
MEHM NpaKTU4YeCKH Bce ocHOBHbIE aHTUreHBI BUY (p24, gp4l, gpl20
M Ip.) MOJY4YEeHBl MyTeM BbIPAILMBAHMS PEKOMOMHAHTHBIX ILITAMMOB
E. coli unu Opoxckeid, criocoGHBIX MpOAYyLMPOBATh 3TH aHTHreHbsl. Ha
OCHOBE PEKOMOMHAHTHBIX OEJIKOB yXe€ CO3JaHbl JUarHOCTHUYECKHE
npenapatsl misi o6Hapyxenuns CITH]la.

Meroa reHeTHYecKOi WHXEHEPHUH HCIIOJB3YIOT B TOM Ciyyae,
KOrJa MCXOZHOE ChIpbe I MOJYyYeHHs Mperapara TPaguLMOHHBIM
crocoboM saBisieTcs Je(PULIMTHBIM MNU HoporoctosiuuM. Hanpumep,
JIeiKOUMTApHbIit o-UHTEPDEPOH MONYYAIOT U3 JIEHKOLIMTOB JOHOPC-
KO KpoBM uejioBeka. M3 1 i kpoBM mosyyaior 2—3 [103bl BBICOKO-
KOHLIEHTpHUpOBaHHOTro MHTepdepoHa. Ha Kypc neueHMs1 OHKOMOrHYec-
Koro GosbHOro TpebylorTcsi cOTHM 03 mnpenapata. CremoBaresbHO,
MaccoBO€ [MPOU3BOACTBO U NMPUMEHEHHE JieiiKouuTapHoro uHrepde-
pOHa U3 KpPOBH HepeajibHO. ITpOM3BOACTBO JIEMKOLIMTAPHOTO HHTEP-
tdepoHa MeTONOM T€HETHYECKOW MHXEHEpUM 3HAYHUTEJbHO IKOHOMHY-
Hee U He Tpebyer meduuuTHOro chipbsi (kpoBu). Ero mojyyator my-
TeM BbIpalIMBaHUs peKoMOMHaHTHBIX wITaMMoB OGakrtepuii (E. coli,
[CEBIOMOHAN), CIIOCOGHBIX MpPOLYLIMPOBaTh MHTEP(EPOH B pe3ylb-
TaTeé BCTPONKHU MM reHa o-uHTepdepoHa. M3 1 1 KyabTypsl peKoM-
6uHaHTHBIX GakTepuit monyyaior 100—150 mo3 neitkounUTapHOTO MH-
TepdepoHa ¢ aktuBHocTeio 10° ME.

IMonyyeHne MPUPOIHOro MHCYJHHA — TOPMOHA ISl JIEYEHUS IU-
abeta, OCHOBAHHOE HA M3BJICYCHHU €ro M3 IMOMXKENYAOYHBIX Xeje3
KPYITHOTO POraToro CKoTa W CBHHEil, ciepXuBaeTcs Ne(DULIUTOM Chl-
pbsi. KpoMe TOoro, ropMoH umeeT XHBOTHOE MpoucxoxneHue. Paspa-
GOTaHHBI MEeHETUYECKOH MHXeHEpHeil MeTOol MOoJyYeHHs yenoBeyec-
KOro MHCYIMHA NYTEM BbIpal{MBaHHS PeKOMOMHAHTHOrO ILUTAMMa
E. coli peluwn npobneMy obecrieueHUst OOJNIBHBIX 9TUM XH3HEHHO BaX-
HbIM npenapatoM. Takasi xe cuTyauusi HaGirogaeTcss M B OTHOLUe-
HUU FOpMOHA POCTA YeJIOBeKa, MOJyyaeMoro M3 rumocdpusa ymepumx
Jnoneil. 3Toro ropMoHa He XBAaTANIO IS JIEYEHHS] KapJIMKOBOCTH, Obl-
CTpeillliero 3aXUBIEHUS paH W T.I. [eHeTHYecKass UHXEHEepUsT peluwia
3Ty npobneMy: mocraroydo 1000 1 KyabTypbl peKOMOHHAHTHOIO
wramma E. coli, 4yTo6GBl MonyyuTh KOJNHMYECTBO FOPMOHA, HOCTATOY-
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HOE JJIA JieYeHUsI KapJIMKOBOCTH, HAalIPUMEpP, B TaKoil OOJbLIOH cTpa-
He, kak CIIIA.

Bonbuiyio rpynnmy MMMyHOLMTOKHHOB 3HIOTEHHOTO MPOUCXOXIE-
HMS (cM. [1aBy 9), urpaloumx 6oJblIyl0 POJb B PEryasiiud UMMY-
HUTETa, KOONepauMHd HMMMYHOKOMIIETEHTHBIX KJIETOK U B CBS3H C
3THM HCIIOJIb3YEMBIX ISl JIEUEOHBIX U MPOQIIAKTUYECKUX LieNeil MpH
UMMYHOAEDHLUTAX, OMYXOJISAX, HAPYLIEHUSAX paboThl UMMYHHOMN CH-
CTeMBI, TMOJY4YaloT [JIAaBHBIM 00pa3oM MeTOAOM TeHETHYECKOM HHXe-
HEpUMH, TOCKOJbKY 3TOT MeTof 3ddexTunHee TpaauimonHoro. K mm-
MYHOLIUTOKMHAM OTHOCAT UHTEpJeHKHUHBI (HACYMTHIBAIOT 18 pasHo-
BupHocteit: WI-1, WJI-2... UJI-18), mMuenonentuabl, ¢pakTopsl poc-
Ta, TOPMOHBI BHJIOYKOBOH Xeje3pl. Bce OHM ABNSIOTCS MENTHIAMM,
BbIpabaTbIBAEMBIMM MMMYHOKOMIIETEHTHBIMHM KJIETKaMH, M o0OJaja-
10T OHOJIOTMYECKUM IEeNCTBHEM, BIIMSIOT Ha MNpoiudepauuio, aud-
¢epeHUMPOBKY WIH (PU3NOJOTHYECKYI0O aKTHUBHOCTb MMMYHOKOMITE-
TEHTHBLIX M Apyrux Kietok (T- u B-muMountos, Makpodaros). M-
MYHOLIMTOKHHBI IOJy4YalOT ITyTeM KYJIbTMBHPOBAHHUS KJIETOK (JMMdo-
LIMTOB, MakpogaroB 1 [p.) Ha MCKYCCTBEHHBIX IMUTATEJBHBIX Cpeaax.
OOHaKo MpPOLIECC 3TOT CJOXEH, MPOAYKLUA UMMYHOLIMTOKHMHOB He-
3HAYMTEJIbHA M HE MMEET MpaKTH4YecKoro 3HaveHus. [loaroMmy [t mo-
JIy4eHUSI UMMYHOLIMTOKMHOB MPUMEHSIOT METON TeHeTHYeCKoil HH-
XeHepHH. YXe co3maHbl peKoMOMHaHTHBIe 1iTamMMbl E. coli U apyrue
LITAMMBI, TpoaylHpylolie uHTepaeikuusl (UJI-1, 2, 6 u ap.),
dakrop Hekpo3a omyxosneit, dakrop pocra ¢ubpobiacroB u ap. Bto
3HAYMTEJBHO YCKOPWIO IpoliecC BHEApPEeHUS HWMMYHOLIMTOKHHOB B
MPaKTHUKY.

MeTton reHeTMYeCKO WHXEHEPHHM HCITOJNb3YETCSl IS TNONYyYeHHUS
MPHHLMITHANIBHO HOBBIX TNMPOAYKTOB M IpernaparoB, He CYLLIECTBYIO-
IMX B npupone. HanpuMep, TOMbKO ¢ MOMOILBIO NeHETUYECKON MH-
XEHEPUH MOXHO IOJYYHTb PEKOMOHWHAHTHBIE TONHBATEHTHBIE XH-
Bble BAaKLHHBI, HECYlL[M€ AHTHUTEHBI HECKOJbKUX MHKPOOPraHHU3MOB.
INony4yeH peKOMOMHAHTHBIA LITAMM BHpPYyca OCITEHHOH BaKLIMHBI, IPO-
ayuupytowmit HBs-aHTHreH Bupyca remnatura B, GewieHcTsa, Kiele-
Boro sHiledanura. Takue XuBble BAKUKMHBI HA3bIBAIOT BEKTOPHBIMU.

MeTon reHeTMYecKO HMHXEHEPDUM IMO3BOJSIET TAKXKE 3aMEHMTH
MHOTHME METOIbI, OCHOBaHHbIE Ha MOJYy4eHHH MPOAYKTOB in vivo, Ha
crnocoGsl MOTYYEHHsT 3THX TPOAYKTOB in vitro. Jlo mociemHero Bpe-
MEHH JUaTHOCTHYecKHe, JieueOHble U NMpOoPHIAKTHYECKHE ChIBOPOT-
KM TIONYy4YaJIH U3 KpOBM MMMYHHU3MPOBAHHBIX JIOIHAAEeH WIM BaKLHU-
HUPOBAHHEBIX JIIOAE-TOHOPOB. B HacTodlllee BpeMs 3TOT JOporoi u
HEMpOCTOi cIToco® BbITECHSIETCSI THOPUIOMHOM TEXHMKOM IMONYyYEHUS
AHTHTEN. 3Ta TEXHHKA OCHOBAHA HA IONYYEHHH KIETOK-THOpHUIOM
MyTeM CIMSHUS B-TUM@OLMTOB, B3SATBIX OT MMMYHH3HPOBAHHBIX XH-
BOTHBIX U MHEJIOMHBIX (pakoBbIX) KieToK. OOpa3syioliasaca ruGpui-
Hasl kneTka (rubpumoma) o6j1aaeT CriocoGHOCThIO MMEJIOMHOM KIIET-
KU OBbICTPO pa3MHOXaTbCS Ha MCKYCCTBEHHBIX IMTATEJIbHBIX Cpelax
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¥ TPOAYUMPOBATh TMpH 3TOM aHTUTeNna (TaK Xe, Kak B-nuMmdoruur)
K aHTUreHY, WCMOJb30BAHHOMY I UMMYHH3ALHH.

TuGpuloMsl, NpooyLMPYIOLIHE aHTHUTENA, MOIYT BBIPALLUBATLCA B
OonbluMx Macwrtabax B KyJbTUBATOpax MJIM CIELMANbHBIX alraparax.
ITockonbKy oOpasyloluecss TMHOPUIOMOM aHTHUTENA <«IIPOM3OLLIN» OT
OHOW poloHayajbHOH KJeTKU (B-nmumdouuTa), To OHU HaA3BIBAIOT-
€Sl MOHOKJIOHAJIbHBIMHA aHTUTENaMH. MOHOK/IOHAIbHbBIE AHTUTENA LLH-
POKO HCIMONB3YIOTCS ISl CO3AAHUSI NMarHOCTHYECKUX Npernaparos, a
TaKkKe B HEKOTOPBIX CAyyasix MPUMEHSIOTCS C Jie4eGHOI Leablo (B OH-
KOJIOTHH).

MHorue ¢dapmakonoruueckie cpeicTsa 10 CHX IMop MOJYYaioT My-
TEM IepepaboTKH JIEKAPCTBEHHBIX TpaB. st 3Toro HeobGXOAHMO opra-
HU30BaTh cCOOp 3THX TPAB WIM BbIpall[MBaTh MX HA IUIAHTALMU. Buo-
TEXHOJIOTUS. U TEHETHYECKask MHXEHEPUs MO3BOJISIIOT MOJy4Yarh 3TH Xe
npuponHele (apMakoJOrMuecKe BelIecTBa IMyTeM BhIpAlLMBAHUS B
NPOMBIILIEHHBIX YCIOBUSIX KYJBTYp KJIETOK JIEKAPCTBEHHBIX pacTeHHI.
B Hacrosiuee BpeMsl HaJlaXkeH BBIMYCK TAKUM CIIOCOOOM AECSTKOB Jie-
KapCTBEHHBIX CPEACTB, CpeNd HUX XeHbIIEeHb, CTPOGaHTHH U Ip.

Fmasa 7

XUMUOTEPANEBTUYECKUE NMPENAPATDL.
AHTUBNOTUKU

7.1. MoHATHE O XMMHUOTEPANUU M aHTUOUOTUKAX

Xumuortepanusi — creuudUyeckoe aHTUMUKPOOHOE, aHTUIIapa3suTap-
HOE JIedeHWe NP TMOMOLIM XUMMYECKUX BelllecTB. DT BelllecTBa obna-
IAI0T BaXHEHIHUM CBOMCTBOM — U30MPATESIbHOCTBIO AECUCTBUSI NMPOTUB
G0JIE3HETBOPHBIX MUKPOOPTraHU3MOB B YCJIIOBUSIX MAKpOOpraHU3Ma.

AHTHOUOTHKM (OT rpey. anti bios — MPOTUB XU3HU) — XHUMHO-
TepaneBTUYECKHE BELIECTBA, NMPOAYLMpPYEMbIE MHUKPOOPraHU3MaMHy,
XKUBOTHBIMM KJIETKAMH, pacTEHHSIMM, a TAKXKE WX [POU3BOIHBIE U
CHUHTETHYECKHUE MPOAYKTHI, KOTOpble 001a1a10T H30MpaTeIbHOM CIlo-
COBHOCTEBIO YTHETaTh U 3alepXHUBaTh pOCT MUKPOOPIaHU3MOB, a TakKxke
MOAABNATb PA3BUTHE 3JI0KAYECTBEHHbIX HOBOODPA30BAHMIA.

OCHOBOITOJIOXXHUKOM XHMUOTEPANHUU SIBISIETCS HEMEUKUHR XUMHUK,
naypear Hobenesckoit npemun [1.Opaux, KoTopblit YCTAHOBMI, 4TO
XUMHYECKUE BELUECTBA, COMEPXKALUUE MBILIBSIK, TYOMTENbHO NEHCTBY-
IOT Ha CIMPOXEeTbl U TPUMaHOCOMBI, ¥ moxyyun B 1910 r. mepseIit
XUMHOTepaneBTHUYECKUI npenapar — cajibBapcaH (COEAMHEHUE MbI-
WibsiKa, ybuBaiouiee Bo3OymuTeNsi, HO Ge3BpefHOE ISl MMKpOOpra-
HU3Ma).

105



¥ TPOAYUMPOBATh TMpH 3TOM aHTUTeNna (TaK Xe, Kak B-nuMmdoruur)
K aHTUreHY, WCMOJb30BAHHOMY I UMMYHH3ALHH.

TuGpuloMsl, NpooyLMPYIOLIHE aHTHUTENA, MOIYT BBIPALLUBATLCA B
OonbluMx Macwrtabax B KyJbTUBATOpax MJIM CIELMANbHBIX alraparax.
ITockonbKy oOpasyloluecss TMHOPUIOMOM aHTHUTENA <«IIPOM3OLLIN» OT
OHOW poloHayajbHOH KJeTKU (B-nmumdouuTa), To OHU HaA3BIBAIOT-
€Sl MOHOKJIOHAJIbHBIMHA aHTUTENaMH. MOHOK/IOHAIbHbBIE AHTUTENA LLH-
POKO HCIMONB3YIOTCS ISl CO3AAHUSI NMarHOCTHYECKUX Npernaparos, a
TaKkKe B HEKOTOPBIX CAyyasix MPUMEHSIOTCS C Jie4eGHOI Leablo (B OH-
KOJIOTHH).

MHorue ¢dapmakonoruueckie cpeicTsa 10 CHX IMop MOJYYaioT My-
TEM IepepaboTKH JIEKAPCTBEHHBIX TpaB. st 3Toro HeobGXOAHMO opra-
HU30BaTh cCOOp 3THX TPAB WIM BbIpall[MBaTh MX HA IUIAHTALMU. Buo-
TEXHOJIOTUS. U TEHETHYECKask MHXEHEPUs MO3BOJISIIOT MOJy4Yarh 3TH Xe
npuponHele (apMakoJOrMuecKe BelIecTBa IMyTeM BhIpAlLMBAHUS B
NPOMBIILIEHHBIX YCIOBUSIX KYJBTYp KJIETOK JIEKAPCTBEHHBIX pacTeHHI.
B Hacrosiuee BpeMsl HaJlaXkeH BBIMYCK TAKUM CIIOCOOOM AECSTKOB Jie-
KapCTBEHHBIX CPEACTB, CpeNd HUX XeHbIIEeHb, CTPOGaHTHH U Ip.

Fmasa 7

XUMUOTEPANEBTUYECKUE NMPENAPATDL.
AHTUBNOTUKU

7.1. MoHATHE O XMMHUOTEPANUU M aHTUOUOTUKAX

Xumuortepanusi — creuudUyeckoe aHTUMUKPOOHOE, aHTUIIapa3suTap-
HOE JIedeHWe NP TMOMOLIM XUMMYECKUX BelllecTB. DT BelllecTBa obna-
IAI0T BaXHEHIHUM CBOMCTBOM — U30MPATESIbHOCTBIO AECUCTBUSI NMPOTUB
G0JIE3HETBOPHBIX MUKPOOPTraHU3MOB B YCJIIOBUSIX MAKpOOpraHU3Ma.

AHTHOUOTHKM (OT rpey. anti bios — MPOTUB XU3HU) — XHUMHO-
TepaneBTUYECKHE BELIECTBA, NMPOAYLMpPYEMbIE MHUKPOOPraHU3MaMHy,
XKUBOTHBIMM KJIETKAMH, pacTEHHSIMM, a TAKXKE WX [POU3BOIHBIE U
CHUHTETHYECKHUE MPOAYKTHI, KOTOpble 001a1a10T H30MpaTeIbHOM CIlo-
COBHOCTEBIO YTHETaTh U 3alepXHUBaTh pOCT MUKPOOPIaHU3MOB, a TakKxke
MOAABNATb PA3BUTHE 3JI0KAYECTBEHHbIX HOBOODPA30BAHMIA.

OCHOBOITOJIOXXHUKOM XHMUOTEPANHUU SIBISIETCS HEMEUKUHR XUMHUK,
naypear Hobenesckoit npemun [1.Opaux, KoTopblit YCTAHOBMI, 4TO
XUMHYECKUE BELUECTBA, COMEPXKALUUE MBILIBSIK, TYOMTENbHO NEHCTBY-
IOT Ha CIMPOXEeTbl U TPUMaHOCOMBI, ¥ moxyyun B 1910 r. mepseIit
XUMHOTepaneBTHUYECKUI npenapar — cajibBapcaH (COEAMHEHUE MbI-
WibsiKa, ybuBaiouiee Bo3OymuTeNsi, HO Ge3BpefHOE ISl MMKpOOpra-
HU3Ma).
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B 1935 r. apyroit Hemeuxuit xumuk I'.Jlomark oGHapyXus cpeau
aHWIMHOBBIX KpacHUTejedl BEIIeCTBO — IPOHTO3W, WJIM KpPaCHBIi
CTPENTOLMI, CIACaBIUK 3KCMEPHUMEHTAIBHBIX XHBOTHBIX OT CTPEITO-
KOKKOBOM WMH(EKUMHU, HO HE JEHCTBYIOIUMIA HAa 3TH GaKTepUM BHE
opraHusMa. 3a sto otkpbitie I'.JloMark Obu1 ymocroeH Hobenesc-
Kol npemuu. IlosnHee ObUTO BBIICHEHO, YTO B OPraHM3Me MPOUCXO-
OWUT pacraj MpOHTO3MJIA ¢ o0pa3oBaHUEM cCyibdbaHuIaMuaa, obia-
HalOLEero aHTUOAKTepHAIbHOM aKTUBHOCTBIO KaK in vivo, Tak U in
vitro.

MexaHu3M JeicTBUS cylbpaHUnaMUIOB (Cylb(OHAMUIOB) Ha
MHMKPOOPTraHU3Mbl OblT OTKpHIT P.ByncoM, ycTaHOBMBILKM, YTO CYJIb-
cdanunamMubl ABNSIOTCS CTPYKTYPHBIMH aHAJIOraMM MNapaaMUHOOEH-
3oiiHoit Kucnotbl (ITABK), yyactBylouieit B GuocHHre3e donnesoit
KUCJIOThI, HEOOXOMUMOM IUIsi XKU3HeNeATEebHOCTH OakTepuii. Bakre-
puH, ucronb3yst cynbdanunamun smecro ITABK, noru6ator.

D,

O CJ

SO,NH-
Cynudanunamun

IepBblil MPpUPOAHBII aHTUOMOTUK OBUT OTKPBIT B 1929 r. aHrMii-
ckuM GakrepuonoroM A.@nemuHroM. IIpy M3yYeHHH IUIECHEBOIO Ipu-
6a Penicillium notatum, npensaTrcTByiolLero pocty 6akTepHaJbHOM
KyNbTypbl, A. ®eMHHT OOHApYXWJ BElIECTBO, 3al€PXHBAIOILEE POCT
Gakrepuii, M Ha3pan ero meHHUWUIMHOM. B 1940 r. T. ®nopu u
9. YeitH nonyyund OYMLIEHHBIA MeHMUWUIMH. B 1945 r. A. ®@neMuHr,
I'. ®nopu u D. YeitH cramn HobeneBckUMU NaypeaTaMu.

B Hacrosiniee BpeMsi MMEETCS OTPOMHOE KOJHYECTBO XHMHOTEpa-
MEBTHYECKUX MPENapaToB, KOTOPble NMPUMEHSIOTCS JUIsl JIEYEHHs 3a-
OonepaHU, BBI3BAHHBIX PAa3TUYHBIMU MHUKPOOPraHU3MaMH.

7.1.1. Knaccugpukayus aHmubuomukoe

3a TOT MepHoi, KOTOPbIA npollies co BpeMeHU oTKpbiTHUs [1.Dpnu-
xa, 6but0 nonydeHo 6Gonee 10 000 paznMyHBIX aHTUOMOTHUKOB, MO-
3TOMY BaXHOMH MpoOJeMoil ABNSUIaCh CHCTEMATU3alUs 3TUX Mpemna-
paroB. B Hacrosilee BpeMsl CYILECTBYIOT pa3jIMyHble KJIacCU(bHKALUU
aHTUGHOTHKOB, OJHAKO HU OJHA U3 HUX HE SIBjIeTcS OOLIenpUHS-
TOH.

B ocHOBy rniaBHo#t KiIaccH(UKALIMM aHTUOMOTHKOB TMOJIOXKEHO UX
XUMHYecKoe ctpoeHue (Tadn. 7.1).

HanbGosee BaXXHBIMM KJIACCAMM CUHTETHYECKHX aHTMOUOTHKOB SB-
JITIOTCS. XMHOJIOHBI U (PTOPXMHOMOHBI (HarpuUMep, LUnpodIoKcalyH),
cynbdaHunaMuabl (CyabpartMMeTOKCUH), UMHAA30JIbl (METPOHKIA30),
HuTpodypaHbl (bypaloHWH, ¢yparuH).
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Ta6aunua 7.1. Kiaccupuxauns NpUpoaHbIX aHTHOHOTHKOB B 3aBHCHMOCTH
OT XMMHYECKOH CTPYKTYpbl

Knacc HazBanue kiacca MpeacraButenu
I p-JlaxTaMel IMenuumnnunb, uedarocnopu-
HBl U Ap.
I Makponuasi OPUTPOMHULMH, a3UTPOMMUHH
n ap.
II AMUHOTTTUKO3H b CTpenToMMLIMH, KaHAMHWLHH,
TeHTaMULIMH, aMMKaLlWH W Jp.
v TeTpauNKIUHbBI OKCHTETPaUMKIHWH, JOKCHLIVIK-
JUH M Ap.
\Y [MonunenTtuast ITonuMuKcHHbI, GaUNTPaLIMH U
ap.
VI ITonueHn Hucrarnn, amgorepuuny B u
ap.
VII AH3aMHULIMHBI PucpamMnuuvH w ap.
Jononuurenb- JleBOMMUETHH, JIMHKOMHULIMH,
HBIA Knacc rpu3eodynbBUH U Ip.

bonbuiasg yacTp aHTUOMOTHKOB MMEET MPHPONHOE MPOHCXOXAE-
HHUE, U UX OCHOBHBIM INPOAYLIEHTOM SIBISIOTCS MUKpOOBl. MUKpoop-
raHU3Mbl, HaxodsiCb B CBOeii eCTeCTBEHHOMN cpene oOMTaHUS — B OC-
HOBHOM B TNOYBE, NMPOU3BOAAT AHTUOMOTHKH B KayecTBE CpeNCTBa
OopbObl 3a cyliecTBoBaHHE ¢ cebe MOJOOHBIMHU.

B 3aBUCMMOCTH OT MCTOYHMKA MOJYYEHHS Pa3MYalOT LIECTh TPy
aHTUOUOTUKOB:

® aHTUGMOTHKH, MoJydeHHble U3 rpubos, Hanpumep pora Penici-
ltium (neHUUMIHUHBI, rpu3eodyabBUH), poaa Cephalosporium (ue-
danocnopuHel) U T. I.;

® aHTUOHMOTHKM, MOJNYYEHHBIE W3 aKTHHOMMULIETOB; IPyNNa BKIIOYaeT
okosio 80 % Bcex aHTHOMOTHKOB. Cpelu aKTUHOMHULIETOB OCHOB-
HOE 3HAYeHWE MMEIOT MpPEACTaBUTENM pola Streptomyces, ABJS-
IolHecs TIPOAYLIEHTAMU CTPENTOMUIIMHA, SPUTPOMHULIMHA, JIEBO-
MUIETHHA, HUCTATMHA ¥ MHOTMX IPYTMX aHTUOMOTHKOB;

® aHTUOUOTHUKH, MPOLYLEHTAMH KOTOPHIX SIBJISIIOTCS cOBCTBEHHO Hak-
TepuM. Yalle Bcero ¢ 3Toil LENBIO HCIONB3YIOT MpeacTaBUTENCH
ponos Bacillus u Pseudomonas. [Ipumepamu aHTUOMOTUKOB HaH-
HOIi TpyNIbl SBNSIIOTCA [TOJUMHUKCHUHBI;

® GalMTpaLMH;

® aHTUOMOTMKM XHBOTHOro MpPOMCXOXIEHMS; U3 PbIObEro Xupa Io-
JIy4alOT 3KTEPHLIMA;

® aHTUOMOTHUKMU PACTUTENBHOrO MPOUCXoXneHUs. K HUM MOXHO OT-
HECTH (PUTOHLMABI, KOTOphIE BBUAEIAIOT JIYK, YECHOK, ApYrue pa-
CTeHMsl. B 4HMCTOM Buge OHM He TIONYYeHBbI, TaK KakK SIBASIOTCS
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Ype3BbIMAHHO HECTOMKMMM COeAMHEHUSMH. AHTHMHKpPOOHBIM Jeii-
CTBHEM 00JIaialoT MHOTME PACTEHMSI, HATIPUMEP POMallIKa, IIaji-
deit, xanenmyna;

® CHHTETHYECKHE AHTUOMOTHKH.

7.1.2. Cnocobbl nonyyeHus aHmubuomuxoe

CyuiecTtByIoT Tpu crioco6a nony4eHuss aHTHOUOTHKOB.

buonornueckuit cuHtes. Hasa monyyeHUss aHTUGMOTUKOB
3TUM cNOcOOOM HUCHONB3YIOT BHICOKOMPONYKTUBHBIE IUTAMMBI MMK-
POOPraHU3MOB U CMELHMAIBHbIE MUTATEJIbHBIE CPENbI, HA KOTOPBIX HX
BbIpalMBaloT {cM. maBy 6). C noMouiplo GMOJOrHYECKOro CHHTE3a IM0-
JIy4aioT, HanpuMep, NMEeHULUUIHH.

XuMuueckuit cuHTe3. ITocne U3ydeHHS] CTPYKTYPhI HEKOTO-
PBIX MPUPOAHBIX AHTUOMOTUKOB CTAJI0 BO3MOXHBIM HX MOJIyYeHUE
MyTeM XMMHYECKoro cuHTe3a. ONHHUM M3 MEPBbIX MPENapaToB, IONy-
YeHHBIX TaKUM METOJoM, Obin JeBoMHLIETHH. KpoMe Toro, c romo-
LIbI0O 3TOro METoJAa CO3[aHbl BCE CHHTETHMUYECKHE AHTHOMOTHKH.

KoMO6MHUPpOBAaHHBIK MeTOA. BTOT METOH MPEACTARISET CO-
60i1 coyeTaHHe ABYX MNPEIbIAYLIMX: C MMOMOLUBIO OHOJOTHYECKOro
CHHTE3a IMOJNYYalOT AHTUOMOTHK, BBIIENSIIOT M3 HEro TaKk Ha3bIBae-
Moe sapo (Hanpumep, 6-aMHHOMEHULIM/UIAHOBYIO KHCJIOTY U3 MEeHM-
UMJJIHHA) U XMMHYECKHMM TMyTeM A00GaBASIOT K HEMY pasjidyHbIE
panukanbl. AHTUOMOTUKH, MOJyYeHHBbIE C MOMOLLUBIO 3TOr0 MeTona,
Ha3bIBalOTCSA MOJIYCHHTEeTHYeCKUMHU . Hanpumep, NMoJyCUHTETH-
YeCKUMM MMEHULUIMHAMHU SIBJIIIOTCS OKCALMJUIMH, a3JOLUJUIMH.
LHupoko Hcroyb3yioTcs NMOJYCUHTETHYECKHE LedasioCOpUHEI, TeT-
PALMKINHBL U JIp. JOCTOMHCTBOM MOJYCHUHTETHYECKUX aHTUOUOTHKOB
ABJISIETCA YYBCTBUTEJILHOCTh K HUM YCTOMYHUBBIX K NMPUPOAHBIM aH-
TH6MOTHKaM MHMKpoopraHusmoB. KpoMe Toro, ato Hauboyee 5KOHO-
MMYECKH BBITOLHBINA criocod Mpou3BOACTBA aHTUOMOTUKOB: U3 OJHO-
ro NpUPOAHOTO aHTMOMOTHKA, CTOMMOCTb MOJYYEHHSI KOTOPOro o4€Hb
BBICOKA, MOXHO co31aTh npuMepHo 100 moysiycMHTETHYECKUX Mpena-
PaToOB C pa3HbIMM CBOWCTBAMH.

7.1.3. Cnekmp u mexaHu3M Odelicmeusi aHmubuomukoe

ITo cnektpy neilcTBUS aHTUOUOTUKH NENSIT HA MATH TPYMN B 3aBHU-
CHUMOCTH OT TOr0o, Ha KaKue MHUKpOOPraHH3Mbl OHHM OKa3bIBAIOT BO3-
neicreue. KpoMe TOro, cyuiecTByloT NMpOTHBOOMYXOJEBbIE aHTHOHO-
TUKH, NMPOAYLIEHTAMH KOTOPbIX TAKXE SIBIAIOTCA aKTHHOMHULEThL. Kax-
0ast U3 3TUX TPYNN BKIIOYAET JIBE MOATPYIIbI: aHTUOHOTUKH LIKPO-
KOro M Y3KOro CHeKTpa NeHCTBMSI.

AHTUOAKTEPHANbHBIE AHTHUOUOTHUKU COCTABISIOT CAMYIO

108



MHOTOYMCJIEHHYIO rpynny npernaparos. Ilpeobnanaior B Heil aHTHOM-
OTHMKM UIMPOKOTO CMEKTpa NEWCTBUS, OKa3bIBAIOWIHE BJIMSHHE HA
NMpelcTaBUTeNIell BceX Tpex oThenoB Oakrepuit. K aHTMOHOTHKaM
LLIMPOKOTO CMEKTpa AEHCTBUSI OTHOCATCS AMHHOIIMKO3HABI, TETpa-
UMKJIUHBL U Ap. AHTUOMOTHKH Y3KOTO CITeKTpa AeicTBUST 3¢ PeKTUB-
Hbl B OTHOILIEHWM HeOOJNBILIOrO Kpyra OakTepuii, HampUMep ITOJH-
MUKCHHBI JeHCTBYIOT Ha TpPALIJIMKYTHbi€, BAHKOMULIMH BJIHUSAET Ha
rpaMIoNoXuTeNbHble GakTepuu.

B otaenbHble rpynibl BHIZENSIOT MPOTUBOTYOEPKYIE3HbIE, TPOTH-
BOJIEMPO3HbIE, NMPOTUBOCH(UIMTHUECKHE IIpENapark.

MporuBorpu6KoBbe aHTUOMOTUKH BKIIOYAIOT 3HAYUTENb-
HO MeHbllee yucjio npernaparoB. HIupokum criekTpoM meicTBus 06-
najnaer, HanpuMep, aMdboTtepuiMH B, 3¢deKTHBHBIA MPH KaHIMUZO-
3ax, 6acTOMMKO3axX, acleprujuie3ax; B TO Xe BpeMs HUCTATHH, Jeii-
cTBylolIMIA Ha rpubbl pona Candida, gpisiercss aHTUGHOTHKOM Y3KO-
ro criektpa IeiicTBus.

AHTHUTIPOTO30iHBIE U AHTHBUPYCHBIE AHTUOMOTHKM Ha-
CUMTHIBAIOT HEOOJBIIOE YMCIIO MpPENapaToB.

IIpoTuBOONyXoseBbie AHTUOMOTHKM MpPENCTABJICHBI Mpenapa-
TamHu, 00JIafaloIMMU LIHTOTOKCHYECKUM AeicTBHeM. BOoNbIIMHCTBO U3
HHX NPUMEHSIOT NP MHOTHUX BHIAX OIYXOJeil, HallpUMep MHUTOMM-
uuH C.

AHTHOaKTEpHaNbHOE JeCTBME AaHTUOMOTUKOB MOXET ObIThb HaKk -
TEpUUUAHBIM, T.€. BbI3bIBAIOIIMM rubenp Oaxkrepuit (Hampumep,
y NMEeHULUMUINUHOB, LedanrocropyHoB), U OakTepuocTaTHYEC-
KHUM — 3aAepXHBAIOILUM POCT U pa3BUTHe Gaxkrtepuit (Hampumep, y
TETPALMKIUHOB, JeBoMulieTHHA). [Ipu yBequ4YeHUU N03bl GakTepHo-
cTaTU4YecKue aHTUOMOTHKM MOTYT TAKXe BbI3bIBATh rHbesb GakTepHil.
AHAJIOTUYHBIMH TUNAMU ACHCTBUS 061a0aI0T MPOTHBOrPUOKOBLIE aH-
TUOHOTHKH: GYHTHULUMIHBIM WU (PYHTHOCTATUYECKHUM.

OOBbIYHO NPH TSIKENBbIX 3a007€BaHUAX Ha3HAYal0T 6GaKTEpULIMAHBIE
U (GYHTHIUHUAHBIE aHTHOMOTUKM.

HeiictBe aHTUOMOTHKOB Ha MMKPOOPraHU3MBbI CBSI3aHO C MX CITO-
COBHOCTBIO MONABIATH TE WJIM WHbIE OBUOXUMHUYECKUE PEAKLIMM, TMPO-
ucxonsle B MUKpOOHO# KieTke. B 3aBUCHMOCTH OT MexaHu3Ma aei-
CTBUSl PaIMYAIOT MATh IPynn aHTHOMOTHKOB:

A aHTUOMOTHMKHM, HapyLIalolMe CHHTE3 KieTo4yHoi creHKU. K atoit
TpyIne OTHOCSTCS, HanpuMep, B-Naktamel. [Ipenaparel 3Toi rpym-
MBI XapaKTEePU3YIOTCA CAMOM BbICOKOM H3OMPATENBbHOCTHIO OEHi-
CTBHA: OHM YOUBAIOT 6akTepUM U HE OKAa3bIBAIOT BIMSHUSA Ha KIeT-
KM MHUKDOOPFraHM3Ma, TaK KaK MOCHEAHHE HE HMMEIOT IJIABHOrO
KOMIIOHEHTAa KJIETOYHOH cTeHKM OakTepuil — NEeNTHAOTIMKAHA.
B cBSi3u ¢ 3TUM B-NaKTaMHble aHTUGHOTHKY SIBJISIIOTCSI HAUMEHee
TOKCUYHBIMU [UISI MaKpOOpraHM3Ma;

A aHTHOMOTHKM, HapyllaloU[HE MOJEKYJSPHYIO OpraHu3a-
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LMI0O U CUHTE3 KIeTOYHBIX MeMOpaH. [Ipumepamu mono6-
HBIX MperapaToB SIBJSIOTCS IMOJMMUKCHHBI, IOJMEHBI;

A aHTUOMOTMKM, HapylualliMe cHHTe3 Oeyika; 3to Haubosnee
MHOTOYMCJIeHHas1 rpymnna npemnapatoB. [IpeacraButensiMu 3ToM
rpymnbl ABJIAIOTCH aMUHODIMKO3MIBI, TETPALMKIHNHBI, MaKpOJIH-
IObl, JICBOMULIETAH, BBI3bIBAIONLIME HApyllleHHEe CHHTe3a Gejka Ha
pasHbIX YPOBHSIX;

A aHTUOMOTUKM — HUHTUOHUTOPHI CHHTE3a HYKJIEHHOBBIX
kucyot. Hanpumep, xuHonons! Hapywaior cuHtes JHK, pudam-
nuuMH — cuHTe3 PHK;

A aHTUOMOTHKM, MONABJSIOIIME CHHTE3 ITypHHOB W aMHHOKHCIIOT.
K 3T0lf rpynne oTHocsiTcs, HanpuMep, CyJbpaHWIAMUIbI.

7.1.4. Mo6oyHoe Oelicmeue aHmMubuomukos

W3 monyyeHHBIX THICAY AHTHOMOTMKOB B KIMHWUYECKOM IMpaKTHUKE
HaxoasaT npumeHeHue Jiniub 150—200 npenapatos. O6BACHsAETCA 3TO
TeM, YTO MHOTrMe€ aHTUOUOTHKH, Oyaydyu 3¢pdeKTUBHBIMH aHTHMHK-
pOOHBIMH CpPEeNCTBaMHU, OKa3bIBAIOT BhIPAXEHHOE OTPHLIATEJIBHOE BO3-
IeHCTBUE HA OPraHU3M M LIS JieyeHUsI OONBbHBIX HE MOTYT ObITh MC-
noyib30BaHbl. Jlaxe T€ HECKOJBKO JeCATKOB YMOTPEOIseMbIX aHTHOH-
OTHKOB, KaK M BCE€ JIEKAPCTBEHHBIE IMIpemnapartbl, 00JjajaloT moboy-
HbIM JI€HCTBUEM Ha OpPraHMU3M.

Pa3iM4aloT HECKOJBKO IPYMI OCJIOXHEHUH aHTUOMOTHKOTEpPAITHH.

Tokcuyeckne peakumu. TokcHyeckoe JEHCTBHE aHTHOMOTHKOB 3aBH-
CHT OT CBOKMCTB Iperapara, ero ja03bl, cliocoba BBEJEHHS, COCTOSI-
HHUA GonbHOro. Cpelin OCHOXHEHHH STOM IpYNNBl Ha NEPBOM MecTe
CTOUT nopaxeHue rneyeHU. [lonoGHBIM JericTBUEM 001analoT, Hanpu-
Mep, TeTpPaUMKIWHbIL. Bropoe MecTo 3aHMMAOT aHTUOHMOTHKM C He-
(bpOTOKCHYECKHM NEHCTBHEM, HANMpUMEp AMHHOTJIMKO3WIbL: IOBPEX-
IeHue MeYeHU M IMoYeK CBSA3aHO C MX 00e3BpeXMBAIOLIEH U BbUICIH-
TeJIbHOM (PYHKUUSIMH. AMHUHOIJIMKO3UIBI MOTYT TakoKe BbI3bIBATh HEO-
6paTHMOe MOpaXeHHe CIyXoBoro Heppa. JICBOMULIETHH MOXET Iopa-
XaThb OpraHbl KPOBETBOpEHMS, OH Xe 00amacT 3MOpHOTOKCUYECKUM
neiictaueM. lledanocnopunst 111 nokoneHuss HapylalOT CHHTE3 BUTa-
MuHa K, B pesynbrate 4yero BO3MOXHBI KpoBoTeueHUs. HaumeHee
TOKCHYEH U3 NMPHUMEHSEMbIX aHTUOMOTHKOB. MEHULIWUIHH, OJHAKO TPH
ero JUIMTEJIbHOM HCIIOJNb30BAHUU BO3MOXHO mnopaxeHue HLHTHC.

Jns npenynpexneHUs] TOKCUYECKOro ACHCTBUS aHTUOMOTUKOB He-
obxonuMo BbIOMpaTh Haubosiee Ge3BpeiHble MUt JAHHOrO GOJBHOrO
npenapartsl (He Ha3HaYaTh, Hanpumep, HedPOTOKCHYHBIE AHTHOHO-
TUKM OOJIBHOMY C MMOPaXEHHEM I[04YeK) M IOCTOSIHHO CIEAUTh 3a
COCTOSIHUEM OpraHoB, IJIS KOTOPbIX aHTUOUOTHUK TOKCHYEH.

Hucouosbl. [Ipy HCMONb30BAaHMHM aHTHOMOTHKOB LIMPOKOro CIEK-
Tpa AeHCTBUSI HAapsay ¢ Bo3OyauTeNsiMy 3a6ojieBaHMs, ISl YHHUYTO-
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XEHHSI KOTOPBIX HMX MPUMEHSIIOT, NMOrubaloT U HEKOoTOphle IpejcTa-
BUTEIM HOPMAJTBHOI MHKpOQJIOPHI, YYBCTBUTE/NbHBIE K 3TUM aHTHU-
o6uorukaMm. OcBoboXxaaeTcsl MECTO ISl aHTHOMOTHUKOPE3UCTEHTHBIX
MUKDPOOPraHU3MOB, KOTOpbI€ HAYWHAIOT YCHJIEHHO Pa3MHOXAaThCS M
MOTYT CTaThb MPUYHUHONH BTOPUYHBIX SHIOOTEHHBIX WHG}pEKIUU, Kak
GakTepHaNbHBIX, TaK U rpubKoBbIX. HanpuMep, y 6onbHOro cradu-
JIOKOKKOBOI [MHEBMOHMEl B pe3ysibTaTe aHTUOMOTHKOTEPATUH MOXET
pa3BUThCS LHCTUT, BbI3BaHHBIH E. coli. IIposgBreHneM nuctuosa Mo-
XKeT CTaTh TakxXe KaHAUWAaMHuKo3 (cMm. riasy 14). IlopaeieHue aHTH-
6UOTHKAMK HOPMAJbHON MHUKpOGIOpPHI MPUBOIUT K HAPYLUEHHUIO €€
aHTarOHUCTHYECKOH MO OTHOLIEHHUIO K NMATOreHHHLIM MMKPOOpPraHM3-
MaM (YHKLMHM W MOXET CHOCOOCTBOBATh Pa3sBUTHUIO PA3NMYHBIX 3a-
o6oneBaHuil. Hanpumep, ucnonb3oBaHHe aHTHOHOTHUKOB, MOJAABJSIO-
wux E. coli, menaer opraHusM 6ojiee BOCTIPpUMMYUBBIM K JU3EHTe-
puH, Xojiepe, APYIMM KHIIEYHBIM WHGQEKIUIM.

IMpenynpeauts pasBuTHEe AHcOMO3a HEBO3MOXHO, HO BIIOJIHE pe-
aJlbHO CBECTH 10 MUHUMYyMa ero rnocielcTBusi. Bo-mepBbix, Mo BoO3-
MOXHOCTH CJIefyeT UCITOJb30BaTh aHTMOMOTHKU Y3KOrO CIEKTpa Ieii-
CTBUSI, BO-BTOPbIX, MapaljieIbHO aHTHOAKTEpPUABHBIM aHTHOUOTHKAM
Ha3Ha4yaTh IPOTHUBOTPUOKOBBIE IpErapaThl; B-TPETbUX, Ml BOCCTa-
HOBJIEHUS] HOPMAJIbHOM MHUKpOQUIOphl MPUMEHATh 3YOHOTHKH (CM.
riasy 9).

Heiicteie Ha umMMynHuTeT. [IpMEHeHHe aHTHOHOTHKOB MOXET BbI-
3BaTh ajJJlepruYecKue peakKLU MU, BO3HUKHOBEHUE KOTOPBIX 3a-
BUCHUT OT CBOMCTB INpenaparta (HauboJiee CHJIBHBIMH aJlylepreHaMH sB-
JAI0TCA MEHULUU/UIMH B UedanocnopuHbl), crocoba BBEACHUS U WH-
IMBUAYATbHOM YYBCTBUTENBHOCTH GOJILHOrO. AJIEpruyecKue peakLuu
Habmonalores B 10 % ciayyaeB. MoryT MOSIBUTBCS Chlllb, 3yl, Kpa-
nuBHMLA M Ap. OYeHb peAKO BO3HUKAET TAaKOEe TSKEJOE OCIOXHE-
HHME, KaK aHadpUNaKTUYeCKUN woK (cM. masy 9). g mpe-
OyNpexXAeH!sl 3THX peakiuil aHTUOMOTHMKM HEoOXOAMMO Ha3HayaTb
C YYETOM MHIUBMAYAIbHOW 4yBCTBUTENBHOCTH GosbHOro mnpu 064-
3aTeJIbHOM TIL@TEIbHOM HabMogeHWH 3a OONbHBIM Moche BBENCHUS
aHTUOUOTHKOB. [IpM MosABIEeHUM AJUTEPrMYECKUX peakLUUi aHTUOHO-
THK OTMEHSIOT.

WmmyHonenpeccuBHoe peiicteue. HampuMep, J1eBOMULIETUH MOAB-
JISIeT aHTUTeN006pa30BaHKe, TeTpalMKIMH yrHeTaeT darouuTos. B moc-
JIeAHWe TO/IbI MPH OMEPaLUsX Mo NMEepecagke OpraHoB M TKAHEH OYEHb
LWIMPOKO MPHUMEHSIIOT UMKIIOCITOPUH, MPENSITCTBYIOWIUA UX OTTOpXe-
HUIO. BTOT Mpenapar ObUT MOJyYeH KaK MMPOTHBOrPUOKOBBIH aHTH-
6MOTHK, HO €ero UMMYHoOIeNpecCHBHOe AeiicTBue Ha T-cHcreMy 3Ha-
YUTEJIbHO MMPEB30OLIJIO €f0 AHTUMUKpPOOHbIE CBoiicTBa. MHOrue aHTH-
OMOTUKM OKAa3bIBAIOT OTPULIATENIbHOE BIMSIHHE HA Pa3IMYHbIE 3BEHbS
MMMYHHO} CHUCTEMBI, YTO BBI3BLIBAET HEOOXOOUMOCTh HA3HAYyaThb MX
OUYEHb OCTOPOXHO.

KpomMe HenmocpeacTBEHHOro NeHCTBUS HA UMMYHHYIO CHCTEMY, aH-
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THOMOTHKHU TIpH (POPMHUPOBAHUU UMMYHHUTETa MOIYT SIBUTHCA MpHU-
YMHOH HENOCTATOYHOrO AHTHUIEHHOTO BO3AEHCTBHMS MHUKPOOPraHHU3MOB:
B pe3yJbTare NpUMEeHEeHUs AHTHUOMOTHKOB MHUKPOOPraHHM3MbBI [TOIM-
6aloT Mpexne, YeM YCIeBaiOT BBIMOJHHUTh CBOIO aHTHUTEHHYIO (PyHK-
uuio. Bcaencteue storo He BbIpabaThHIBAeTCSI MOMHOLIEHHBIA HMMY-
HUTET, YTO MPUBOAHAT K Tepexony 3a0ojieBaHUA B XPOHMYECKYIO
¢dopMy, BOZHHKHOBEHHIO peHHbeKUui U peuuauBoB. ITomo6HbIi
a¢dekT Habmopaercss MpH ckapiaTuHe, OpIOIUHOM THde U APYrux
3a60yieBaHUSIX.

Inst npodUNaKTUKKU HaHHOTO OCJHOXHEHHSI MOXHO HCIIOJIb30BaTh
MMMYHOQHTUOMOTHKOTEPANHIO (COYETAHHOE IMPHUMEHEHHE aHTHOHOTH-
Ka U COOTBETCTBYIOLIEH BaKIMHBI). B pe3ynbraTte meiicTBUA aHTHOHO-
THKa norubaior Bo3OyauTenu 3aboseBaHus, NeHCTBUE BAKLIMHBI TMpH-
BOIUT K (POPMHUpPOBAHHIO MMMYHUTETA.

HelicTBHe aHTHOMOTHKOB Ha MHKpooprammsmmel. [Tomumo HeGiaro-
MIPUATHOTO TMOOOYHOro BJIMSIHUS HAa MaKpOOpraHM3M, aHTHOHOTHKH
MOTYT BbI3BIBATH HEXEJAaTEJNbHbIE IS 4YeJIOBEKAa M3MEHEHMS CaMHUX
MHKpPOOPraHU3MOB.

Bo-nepBbiX, Yy MHUKpPOOPraHU3IMOB MOIYT H3MEHSTbcs MopdoJio-
ruyeckue, OMOXMMHYECKHE M Apyrue cBoitctBa. Hampumep, ciaencrBu-
eM aHTHOMOTHKOTeparmMu MoXeT ObITh 0OpasoBaHue L-dopM Gakre-
pHii. MUKpOOpPraHu3Mbl C U3MEHEHHBIMM CBOMCTBaMH TPYOHO pac-
MO3HAaBaTh, W, CJIEIOBATEJNbHO, CJIOXHO MOCTAaBUTh AUATHO3 OOJIBHO-
MY, ¥ KOTOpOro OHH OOHapyXeHBbI.

Bo-BTophIX, NMpH JeyeHUH aHTUOMOTHKaMM Yy Gakrepuii dopmu-
pyetca nmpuobGpeTeHHass aHTUGUHOTUKOYCTOHYUBOCTD (pe-
3UCTEHTHOCTb). BpoXaeHHasi, WIM BUOOBasi, YCTOWYMBOCTH TpHUCYyLIA
OakTepusiM OT POXIEHHUS U OOyCIOB/IEHa TAKCOHOMHUYECKUMH CBOH-
cTtBaMM BMaa. Hanmpumep, NMEHUMLUWUIMH He AEWCTBYeT HAa MHUKOILIA3-
Mbl, TaK KaK Y HHMX HET MENTUAOIIMKAHA — MMILEHHU, Ha KOTOpYIO
3TOT aHTUOWOTUK BausierT. Korga y momyiasiiMM MHKpPOOPraHW3MOB
MTOSIBJISIIOTCA 0COOH, KOTOpbIe YCTOMYMBEI K Oosiee BHICOKOW KOHILIEH-
TpauMM aHTUOMOTHKA, YEM OCTaJIbHbIE, TO TOBOPAT O (popMHUpOBa-
HUM TIpPHOOpETEHHON YCTOWYMUBOCTU. B HEKOTOPHIX ciyyasx cpeau
6akTepuit 06pa3yloTCsi aHTUOUOTHKO3aBUCUMBIE (POPMBI.

AHTHOMOTHKOYCTOHYMBBIE GaKTepUH MOSIBISIOTCS BHE 3aBUCHUMO-
CTH OT MpPUMEHEHHA AAHHOrO AHTHUOMOTHKA; BO3MOXHO CYLIECTBO-
BaHHE aHTHOMOTHMKOPE3UCTEHTHBIX ocobeil K TEM mpemaparaM, Ko-.
Tophle elle He co3maHbl. Mcnoib3oBaHKe HOBOro aHTMOMOTHUKA MpU-
BOOUT K THOEIM aHTUOMOTHUKOYYBCTBUTEJIBHBIX U paclpOCTPaHEHHUIO
aHTHOMOTHKOYCTOMYMBEIX OaKTEpUiA, T. €. aHTUOMOTHUK UTPAET poJib Ce-
JIeKTUBHOTO (pakTopa. OObMHO yXe yepe3 1—3 roma mociie co3gaHus
U TIPUMEHEHHUsI HOBOTO Mpernapara MOsBJISIOTCS YCTOWYMBBbIE K HEMY
6aktepuu, a yeped 10—20 net ¢opMmupyeTcs MONHAS Pe3UCTEHTHOCTb.
Her HU oaHOoro aHTMOMOTHKA, K KOTOPOMY HE BO3HUKaIU OBl yc-
ToYUBbLIE HOPMEIL.
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[MpobneMy nmpuobpeTeHHOI YCTOIYHBOCTH MOXHO paccMaTpUBaTh
C IIByX CTOPOH: IeHeTHYecKOoi M OMOXMMHYECKOIi.

FeHeTHYyeckHe acnmekThl NPUOGPETEHHON YCTOMYUBO-
cTH. BosHUKHOBEHME AHTUOMOTHKOPEIUCTEHTHOCTH MOXET ObITh CBSI-
33HO C U3MEHEHHUSIMM B caMOi OaKTepUalbHOIl XpOMOCOME, BO3HM-
KaloLMMU B pe3yabraTe Myrauuid. Takoit BUA YCTOWYMBOCTH Ha3bl-
Ba€TC XPOMOCOMHOMN ycToW4YHUBOCTbIO. OGBIYHO B pe3yinbTa-
Te MyTauuK y G6akTepuil BO3HUKAET PE3UCTEHTHOCTb K OJHOMY aH-
TUOUOTUKY. [lepenaBaTbcsi XpOMOCOMHAsI YCTOMUHBOCTb MOXET IPU
BCEX BUIAX I'eHETUYECKOro oOMeHa.

Kpome Toro, BO3MOXHO (POPMUpOBaHME BHEXPOMOCOMHOM
YCTOHYMBOCTH, YTO HaOMOOAETCA 3HAYUTEIbHO yaile. BHexpomo-
COMHAas1 PE3UCTEHTHOCTb CBSi3aHa ¢ HaiuuveM R-mmasmuabl — ¢ak-
TOpa MHOXECTBEHHOM JIEKAPCTBEHHOM pe3UCTeHTHOCTH. R-Iasmuna
HECET cpa3y HECKOJIbKO I'€HOB, OTBETCTBEHHBIX 332 YCTOWYMBOCTB K
HECKOJNIbKMM aHTHUOMOTHKAaM. BakTepuanbHast KJIeTKa MOXET UMETh He-
CKOJIBKO Pa3HbIX R-miasmun, 4ro oOycioBIMBaET BOZHMKHOBEHHE ITO-
JIUPE3UCTEHTHBIX IITAMMOB. R-11asMHIBI MOTYT NiepeaaBaThCsi OT Gak-
TepUM K OGaKTepuMy C IMOMOLUBI0O KOHBIOTALIMHU WIM TPaHCAYKUMH,
BO3MOXHa M MEXBHUIOBAs Mepefaya BHEXPOMOCOMHOW yCTOMYMBOC-
TU. OnpeesieHHYIO poJib B BO3HUKHOBEHUM BHEXPOMOCOMHOM YCTOW-
YUBOCTH UIPalOT TPAHCITO3OHHBI.

CyLLeCTBYIOT TPH YCJIOBUS, NTPU KOTOPBIX aHTUOUOTHUK MOXET OKa-
3aTb GakTepULMIHOE WU OaKTEpUOCTATUYECKOE [EHCTBHE HAa MUK-
pPOGHYIO KJIETKY:

® QHTUOMOTUK JOJXKEH MPOHUKHYTh B KJIETKY;

® aHTUOMOTMK JOJIXEH BCTYMUTh BO B3aWMOJEICTBHE C TaK Ha3bl-
BaeMOM MHUILUEHBIO, T. €. CTPYKTYpPOM, KOTOpasl BLIMOJHSIET BaX-
HYIO 111 XHU3HemesATeJbHOCTH Oakrtepuit GyHKUMIO (Hampumep,
6akTepuanpHoit pubocomoit, JIHK u np.) u nonaBute 31Ty PyHK-
LU0,

® aHTUOMOTHK JOJXKEH NMPU 3TOM COXPaHUTb CBOKO CTPYKTYPY.

Eciy ofHO M3 3TUX YCJIOBHII He BBIMOJHSETCS, GaKTepUs NMpuob6-
peTaeT yCcToiuMBOCTb.

Ipu nepenaye reHeTMYECKOH HMH(pOpMALMU KJeTKa npuobperaer
reHbl, OTBETCTBEHHbIE 32 CUHTE3 TeX WJIM WHBIX (hepPMEHTOB, B pe-
3yJbTaTe B KJIETKE NPOMCXOAUT U3MEHEHHE OOBIUHBIX OMOXUMHUYEC-
KUX peakUMid ¥ HapyllaloTcs YCIOBHUsI, HEOOXOZUMBIE sl AEUCTBUSA
aHTUOHOTHKA.

BuoxuMuueckue MeXaHU3Mbl NMpUOOpPETEHHON ycTOM-
YUBOCTH. Bo-MepBbIX, MOXET N3MEHATHCS [MPOHMLAEMOCTb KJIETOY-
HBIX MeMOpaH mis aHTUOUMOTHKA, KaK 3To Habmomaercs, HalpuMep,
NpH BO3HUKHOBEHWM PE3UCTEHTHOCTU GakTepHil K TeTpaUuMKIUHYy. Bo-
BTOPBIX, MPOUCXOASAT U3MEHEHUS MHUILUEHHU. TakK, YCTOMYUBOCTH K
CTPENTOMULIMHY BO3HMKAET BCJIeACTBHE M3MEHEHMsT pUOOCOMAaJibHO-
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ro 6egKa, K KOTOpOMY OOBIYHO MPUCOEAUHSIETCS CTPENTOMULIMH. B
TOM M IpYyroM ciy4yae (OpPMHPOBAHHE PE3UCTEHTHOCTH CBSI3aHO C
nepenayed MapkepoB, HaxoNSILIMXCA B OaKTEPHAIBHON XpOMOCOME.

OIHaKO OCHOBHOM GMOXMMMYECKHII MEXaHU3M BO3HUKHOBEHMS
aHTUOUOTHUKOPE3UCTEHTHOCTH — IIOsIBJIEHUE (hepMEHTOB, IpeBpalla-
IOLLMX aKTHBHYIO (pOpMYy aHTUOMOTHKA B HEaKTHBHYIO. B pesynprare
UX HOEHCTBUSI MOXET IPOUCXOLUTh, Hampumep, $ochopHIMpoBaHHE
CTpeNTOMMLMHA WJIM aLeTHWIMpOBaHHUE JeBoMHLETHHA. Ho camylo
BaXHYI0 poJib B Mnpolecce o6pa3oBaHUsl YCTOWYMBOCTH MIpaioT remn-
THAA3bl — (hepMEHTHI, BBI3BIBAIOLIME THIPOIU3 aHTHOMOTHKOB. K HUM
OTHOCSITCSI, HalpHUMep, B-J1aKTaMasbl, KOTOphle pa3pyllaloT B-jaK-
TaMHOe Koiblo. Tak, 10 98 % cradmiokokkoB 06pa3yloT OHY M3
B-J1aKTaMa3 — MEHULWUIKMHA3y U [O3TOMY OOJAJalOT YCTOMYMBOC-
ThIO K MeHUUWLIMHy. OOpa3oBaHMEe I3THX (hepMEHTOB CBSI3aHO C
R-masMuaaMH M TpaHCIO30HAMMU.

IMpoGreMa  aHTUOMOTHKOYCTOMYMBOCTH, OCOOEHHO TMpobieMa
R-mnasmun, ypesBbivaitHo BaxkHa. Ee peuieHHe OymeT onpenensTh Bo3-
MOXHOCTb HUCIOJIb30BAHUS AHTUOMOTUKOB B Oymylem.

IpenynpenuTs pasBUTHE aHTHOMOTHKOPE3HCTEHTHOCTH HENb3s, OI-
HaKO HeOOXONMMO MpUIEPXHUBAThCSI HEKOTOPBIX MpPaBHJI, YTOOBI 3Ty
npobseMy He ycyryoisitTh: MPUMEHSTh aHTUOMOTHKHM CTPOro Mo Io-
Ka3aHHAM; OCTOPOXHO MCITOJIb30BaTh HX C MpodHIAKTHYECKOH Lie-
Jblo; yepe3d 10—15 nHeit aHTUOMOTUKOTEPANIMM C YYETOM TOrO, YTO
y MUKPOOPTraHM3MOB OGBIYHO CYILIECTBYET MEPEKPECTHAsT YCTOHYMBOCTD
K aHTUOMOTHKAM OZHOM TpYINbl, MPOU3BOAUTb CMEHY aHTUOUOTHKA
ONHOM Ipynnbl Ha AHTHOMOTHK APYroi TPYNIBI; MO BO3MOXHOCTH
HCIOIb30BaTh aHTHOMOTHKHU Y3KOIO CHEKTpa NeWCTBHUS; 4epe3 olpe-
neJleHHOe BpeMsl MPOM3BOOHTh CMEHY aHTUOHMOTHKA HE TOJBKO B
OTHeJNIeHWH, OOJIbHMLE, HO W pPErdoHe; OrpaHMYEHHO IPUMEHSTh
AHTUOMOTUKHM B BETEPUHAPHH.

B ToM ciyyae, ecniu GaktepUM BbIpabGaThIBalOT B-JlaKTaMa3dy, MOXHO
YCTPaHWUTD ee JeiCTBHe, MPUMEHSISI HHTMOUTOPBI B-JlaKTaMas — cym;-
6akTaMm, Ta3obakTraM, KJIaBYJaHOBYIO KUCJOTY.

El.ue OIHMM OTPHLATEbHBIM 3(deKTOM aﬂm6uom1<0'repannn SIB-
NSIeTCS. MHAKTHBALMS JPYIHX JieKapcTBeHHbIX npenapatoB. Hanpumep,
SPUTPOMULIMH CTUMYJIMPYET BbIpaOOTKY (EPMEHTOB MEYEHH, KOTO-
pble pa3pyllaloT MHOIME JIEKapCTBa.

7.1.5. Mpunyunb! payuoHansHOU aHMubuomukomepanuu

MukpobuonornyeckMii MPUHLUMI. AHTHUOHOTUKHM ClelyeT
MPUMEHATh TOJBKO MO MOKAa3aHWsIM, Koraa 3abojieBaHHE BHI3BAHO
MUKPOOPraHU3MaMH, B OTHOLUEHWH KOTOPBIX CYLIECTBYIOT 3(heKTHB-
Hble nperapatel. s ux nogbopa Heob6xoOMMO A0 HAa3HAaYeHUS
JleyeHUS B3ATb Y GOJBHOrO MaTepual IUIS MCCJIEJOBaHMs, Bblae-
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JIUTh YUCTYIO KYJIBTYpY BO3OYAMUTENst U ONPENENUTh €ro YyBCTBUTE/b~
HOCTb K aHTHOMOTHKAM.

YyBCTBUTEIBHOCTh K aHTHOMOTMKAM, WJIM aHTHOHOTHKOTpamMMy,
OIpeeNAIOT C MOMOLLBI METONOB pa3BeAcHUS U nUdPy3un (K HUM
OoTHOcUTCs MeTol OyMaXHBbIX OUCKOB). MeTonsl pa3seleHHUs SABJIAIOT-
csl bonee YYBCTBUTEJNbHBIMU: C UX MMOMOILBIO BBISICHSIOT, KAKO aH-
TUOUOTUK 3¢deKTUBEH MO OTHOLIEHUIO K JAHHOMY MHKPOOPraHM3-
My, U ONPpeneNsior €ro Heo6xooMMoe KOJHMYECTBO — MHHUMAIBHYIO
moaanisiioillyio KoHueHTpauuio (MITK).

®apmakonornyeckuit mpuHuumn. Ilpu Ha3HAYEHUH AHTH-
61oTHKA HEOOXOMMMO OMpeNeIUTh NMPaBUIBHYIO JO3MPOBKY Mpernapa-
T4, HeoOXonUMble MHTEPBaJNbl MEXIY BBEIEHHEM JIEKAPCTBEHHOIO
CpelcTBa, MPOMdOIXKHUTENbHOCTE AHTUOUOTUKOTEPANTUK, METOIbLI BBe-
neHus. Crenyet 3HaTh apMaKOKMHETHKY INpernapaTta, BO3MOXHOCTH
COYETAaHUS PA3NUYHBIX JIEKAPCTBEHHBIX CPEACTB.

Kak npaBuno, neuyeHne MHGpEKUMOHHBIX 60jie3HEH MPOU3BOIUTCA
C MOMOLBIO ONHOro aHTHOHWOTHKA (MOHOaHTHOMOTHKOTepamus). [Mpu
3a60JIeBaHUAX C JUTHTEJIBHBIM TeueHUEeM (MOMOCTPhIA CENTUYECKUIA 3H-
OOKapaMUT, TyOepKyae3 W Ap.) VISl MpeayrnpexaeHus: ¢GopMUpOBaHUsI
aHTUOUOTHKOPE3UCTEHTHOCTH MPUMEHSIOT KOMOMHUPOBAHHYIO aHTHU-
GUOTHKOTEPAIHIO.

KnuHuyeckuidt npuHuumn. Ilpn HazHaYeHMH AHTUOMOTUKOB
YYUTHIBAIOT oOlUee COCTOSIHHE OOJBbHBIX, BO3pPACT, ITOJ, COCTOSIHUE
MMMYHHO#H CHCTEMBbI, CONYTCTBYIOIIME 3aboyieBaHUsI, Hanuuue Oepe-
MEHHOCTH.

OnugeMuosoruyeckuit mpuHuun. Ilpu nogbope aHTHOU-
OTHKa HeoOXoqUMO 3HaTh, K KAKMM aHTHOMOTHKAM YCTOMYMBBI MHMK-
poopraHu3Mbl B Cpelle, OKpyXaloileii 6osbHoro (otaeineHue, 6oib-
HM1[a, reorpadUyecKUii peruoH). PacrpocTpaHEHHOCTbh yCTOHYMBOC-
TH K JAHHOMY aHTMUOMOTHKY HE OCTAaeTcsl IMOCTOSIHHOM, a U3MEHSET-
c B 3aBUCUMOCTH OT TOrO, HACKOJIbKO HIMPOKO HCHOJB3YyeTCs aH-
TUOHUOTHK.

MapMaueBTHuecKuit npuHuun. Heobxogumo y4YHMTBIBaTh
CPOK TOOHOCTM M YCNOBHSI XpaHEHHUsl Tperapara, TaKk Kak MpH ero
IUIUTENTBHOM M HEMpaBHUJIBHOM XpaHeHWHM ob6pasyioTcsi TOKCHMYHbIE
MPOAYKThI AErpafaniuu.



lmasea 8

YYEHUE Ob UHDEKLIUA

8.1. XapakrepucTtuka uHpeKLUMOHHOro npouecca

IMon Ha3BaHMeEM «HHPEKUHS» NOAPA3YMEBAIOT IIPOHUKHOBEHUE MHUK-
poOOpraHUM3Ma B MakpoOpPTraHU3M U ero pasMHOXEHHE B HeM, B pe-
3yJIbTaTE Yero BO3HUKAET MH(EKUMOHHBIH Mpoliecc, KOTOpHIl B 3a-
BUCHUMOCTH OT CBOICTB BO3OynuTeNisi U (popMbl €ro B3aMMOIEHCTBUSA
C MaKpOOpraHM3MOM MOXET MMETh Pa3lIMYHbIe MPOABIEHUA: OT Bec-
CUMIITOMHOTO HOCHTEJIBCTBA 10 TsKejelimmx ¢opM HHEEKIIMOHHO-
ro 3abojieBaHMSI C JeTadbHBIM HcxomoM. HauGosiee BBIpaxeHHas
¢dopMa HMHGpEKIIMOHHOTO TMNpolecca Ha3biBaeTcsi HHGEKIIMOHHOIM
0O0NIE3HbIO, IS KOTOPOM XapaKTepHO HAJIWYHUE OIpEAeIeHHOIo BO3-
OyauTenst, UHKYOAIIMOHHOIO nepuona, crielinbHYHbIX LIS JaHHOM 6o-
JIe3HH CHMITTOMOB M UMMYHHoro orBeta. HaspaHue 6ojie3HH OOBIY-
HO BKJIIOYAeT Ha3BaHME BO3OymuTeNs (BUI, PON WIM CEMEHCTBO) C
nobaeneHnem cyddukcoB -o3, -e3 wid -a3. Hanpumep, canbmoHen-
Jla — caJlbMOHeJUIe3, pUKKETCUsI — PHUKKeTcHo3, aMeba — ameOuas.

B pesynabrate MHgpeKUUH, T.6. IPOHUKHOBEHHUSI NMATOTEHHOrO MHK-
pOOpraHM3Ma B MAaKpOOPTraHU3M, pasMHOXEHHSI B HeM, BBICBOOOX-
NeHUSI NMpoAyKToB MeTabosin3Ma (¢pepMeHTbl, TOKCHHBI) H OEHCTBUSA
MX Ha MaKpoopraHM3M HapylUaroTcsl HOpMaJibHbIE (DU3UOJIOIHYECKHE
MPOLIECCHI, MOCTOSTHCTBO BHYTpPEeHHelH cpeabl (roMeocras). Makpoop-
raHu3M, MOOWJIM3Ysl MpHUCYlHe eMy Hecrneuuduyeckue U crnerudu-
YecKHe MeXaHHM3Mbl 3aLUThI, CTPEMHUTCS YMEHBUIMTh WIM HMOJIHOC-
THIO JIMKBUAMPOBATH MMATOT€HHYIO NESTEIbHOCTh BO3OYIMUTENsA, BOCCTA-
HOBUTh HapylUeHHBIi roMeoctas. B GoibIIMHCTBE Cy4aeB BOCCTAHOB-
JIeHHEe TOMEOCTa3a COITPOBOXAAETCA INPUOOPETEHWEM OpPraHU3MOM
HOBOIo KayecrBa — WMMYHMTETA.

Bo3bynurtenamMun MHGEKUHOHHBIX 6OJie3HEH SIBISIIOTCS BUPYCHI,
npUHoHbI, 6akTepuu, rpubbl, MpocTeiilike, reJbMUHTEL. Bce oHM sB-
JAIOTCA napasutamMu. Tlapa3uTu3M — ¢opMa OTHOLUEHHI MexXay
IOBYMSI OPraHM3MaMH pa3HbIX BUIOB, U3 KOTOPBIX OOWH, Ha3bIBaEMblii
Mapa3’uToM, MCIONb3yeT APYroro, UMEHYEMOIo XO35IMHOM, KaK HcC-
TOYHHK MUTAHUA U MECTO MOCTOSSHHOTC MJIM BPpEMEHHOIo OOMTaHMS.
CBOICTBO Mapa3uTH3Ma T'€HETHYECKH 3aKpeIJIeHO 3a BHUAOM U Mepe-
naetcs no Hacienctsy. K mapasMTam OTHOCATCSI BCe BO3OYOMTENH
WHGpEKUMOHHBIX (M3 MMpPA PacTEHUH) M MHBA3HOHHBIX (M3 MHpa XH-
BOTHBIX) OoJie3Heil uyejoBeKa.

[MatoreHHble (60JIE3HETBOPHDBIE) MUKPOOPraHU3Mbl MPOU3OLLIH,
MO-BUIMMOMY, OT CanpodUTOB, APHUCITOCOOUBILUXCS B MPOLIECCE IBO-
JIIOLMA K MAapa3sUTHYECKOMY THIYy MUTAHUS B PA3NTUYHBIX TKAHAX H
opraHax >XMBOTHOro opraHu3ama. IlaToreHHOCTb — BHIOBOi MPHU-
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3HaK, MepealoLIMiics Mo HACJACACTBY, 3aKPEIUIEHHbI B reHOME MHK-
poopraHu3Ma, B Ipoliecce 3BOJIOLMH Mapa3nuTa, T. €. 3TO TeHOTHUIIH -
YeCKUI NMPU3HAK, OTPaXalOIWMH MOTEHUMAIBHYIO BO3MOXHOCTb MUK-
pOOpPraHu3Ma MPOHUKATh B MaKpOOpraHU3M (MHGEKTHBHOCTb) M pas3-
MHOXaTbCsl B HeM (HHBa3HOHHOCTb), BBI3BIBATH KOMILIEKC [1aTOJO-
TMYECKUX MpOLIeCCOB, BO3ZHUKAIOUIUX NMpH 3aboneBaHuu. PeHoTHnu-
YeCKMM TMPHU3HAKOM TATOr€éHHOT0 MHWKPOOpraHW3Ma SBJSETCS €ro
BUPYJEHTHOCTh, T.€. CBOMCTBO IUTaMMa, KOTOpOE MPOSBIAETCS
B ONpeJeNeHHBbIX YCIOBUSX (MPH M3MEHYHMBOCTH MHMKpPOOPTaHHU3MOB,
U3MEHEHHH BOCIPHUMYHBOCTH MAaKpoOOpraHusMa M T.I.). BupyneHr-
HOCTb MOXHO MOBBILIATh, MMOHUXATh, U3MEPSTh, T.€. OHA SIBJISAETCS
MEpPOi NMaTOreHHOCTH. KoJInvyecTBeHHbIE MMOKA3aTed BUPYJIEHTHOCTH
MoryT ObITb BbipaXeHbl B DLM (MUHMManbHas JeTanbHas [103a),
DL,, (mo3a, BbI3biBaouas rudenb 50 % sKcrepMMEHTAIbHBIX XUBOT-
Hbix). [IpH 3TOM YYMTBIBAIOT BHJ XHBOTHBIX, MOJI, Maccy TeJa, CIo-
co0 3apaxeHHs, CPOK I'MOesH.

OpraHusM 4ejoBeKa WM XHBOTHOINO, HaXxOAAIUMICA B COCTOSHHH
UHQEKUHH, HA3bIBAIOT WHQUUMUPOBAHHBIM, a MpeAMETbl OKpYXalo-
el cpenbl, HA KOTOpble MOMNajii BO3OYIUTENH, HA3bIBAIOT 3arpsi3-
HEHHbBIMH, WIM KOHTAMHHHUPOBAHHBIMH.

Onsa wudexkunoHHoro 3abosieBaHUS XapaKTepHBI OINpenesieHHbIE
CTaiMH Pa3BUTHS:

A VHKYOAIMOHHBIH MepHOX — BpeMsl, KOTOPOE IMPOXOIUT C MO-
MEHTa 3apaXeHHsl M0 Hayala KIMHUYECKUX [POSBICHUIT GONe3HM.
B 3aBUCMMOCTH OT CBOICTB BO3OyauTeNsi, UMMYHHOTO CTaTyca Mak-
pOOpraHu3Ma, XapakTepa B3aMMOOTHOLUEHWMIT MeXAy Makpo- M
MHKPOOPraHM3MOM HHKYOAIlMOHHBIA IMEpUON MOXET KoJyebaTbcs
OT HECKOJIbKMX YaCOB JO HECKOJBKUX MECSLECB U HaXe JIET;

A poapOMAaNIbHBIH MEPHOL — BpeMs IMOSRICHUS MEPBBIX KIUHU-
YeCKHX CHMIITOMOB OOILLUEro XapakTepa, HecrneluH(pUYecKHUX IUis
naHHoro 3aGojeBaHusi, HampuMep ciaabocTb, GbICTpast yTroMise-
MOCTb, OTCYTCTBHE aIlleTuta 4 T. I.;

A mepuoJ OCTPHIX NposBJIeHUH 3aboseBaHUsT — pasrap
Gose3nn. B 310 BpeMsi MposBISIIOTCSl TUIIMYHbIE ISl JAHHOTO 3a-
Go/ieBaHUSI CUMIITOMBI. TeMIl€paTypHas KpHWBasi, BBICHIMTAHMS,
MECTHBIE MOpPaXeHUs W T.IL.;

A nMepHoOd PEKOHBAaJieCUEeHL MU — TEPUOJ YracaHusi ¥ MUcyes-
HOBEHUS TUIIUYHBIX CUMIITOMOB U KIIMHUYECKOTO BbI3JOPOBICHMUS.

He Bcerna KJIMHMYECKOE BBI3OPOBJIEHHE COIPOBOXIAETCS! OCBO-
6oxneHMeM MakpoopraHu3Ma oT MUKpoopraHuaMoB. MHoraa Ha ¢oHe
MOJTHOrO KJIMHHYECKOTrO BBI3NOPOBIEHUS PAKTUYECKU 3MOPOBBIH Ye-
JIOBEK MPOAOJIXAET BBIACJATH B OKPYXAIOLLYIO Cpely I1aTOTeHHbie
MHUKpPOOpPraHU3MBbl, T.€. HaGJIONAETC OCTPOE HOCHUTENBCTBO,
MHOIIA nepexonsiiiee B XpoOHHUYECKOe HOCHUTEJNbCTBO (MpH
6ploiiHOM TH(e — MOXH3HEHHOE).
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3apa3zHocTh HMHQEKUMOHHOH GOJNE3HU — CBOMCTBO NepenaBaTh
Bo30ynuTenss oT HHGULMPOBAHHOIO K 3J0POBOMY BOCIPHMMYHBOMY
opraHusmy. UH¢pekiMoHHbIe Goe3HH XapaKTepH3yIOTCS BOCITPOM3BOL-
CcTBOM (pa3MHOXEHHEM) 3apa3HOro Hayaja, CIIOCOGHOro BHI3BAThH
UH}EKUUIO Y BOCIPUUMYHMBOTO OpraHU3Ma.

HUHpexkunoHHble 3a60NeBaHUS IIMPOKO PACIPOCTPAHEHBI CpEaM
HacenieHUsl. [To MaccoBOCTH OHM 3aHMMAIOT TPEThE MECTO IMOCHEe Cep-
IeYHO-COCYRMCTBIX U OHKOJIoTHuecKux Gonesneidl. MHGpexkimoHHbIe Go-
JIE3HU OTPULIATEIBHO BIMUSIOT Ha 3I0POBbE JIOAEH U HAHOCAT 3Ha-
YUTEJIbHbIH 3KOHOMUYECKMIA yiepO. CylIeCTBYIOT KPU3HCHEBIE UH(EK-
uMoHHble 6one3nu (Hanmpumep, BUU-uHekuus), KoTophie B CHIY
CBOCH BBICOKOW 3MHUAEMHUYHOCTH U JIETAIBHOCTH YIPOXAIOT BCEMY 4Ye-
JIOBEYECTBY.

HWHpekuoHHbIE GONE3HHM pa3IMYAIOT MO CTENEeHU pacrnpoc-
TPAaHEHHOCTH CpEIU HAacCeJNEHUS, YCJIOBHO MX MOXHO pa3lelUTh
Ha MATh IpyNm:

® yMemolMe Haubosbllyl0 pacrpoctpaHeHHocTh (6onee 1000 cy-
yaep Ha 100 000 Hacenenus) — rpunn, OPBH;

® mupoko pacrnpocrpaHeHHble (Gomee 100 ciyuaeB nHa 100 000 Ha-
CeJIeHUsI) — BUPYCHBIl TeMaTHT A, IIWIeTe3bl, OCTPble KHILEY-
Hble 3a00JleBaHUSI HEYCTAHOBJNEHHOW 3THOJIOTHM, CKapJiaTHHa,
KpacHyxa, BeTpsiHAsi OocCra, 3MUAEMHYECKHIl MapOTHUT;

® yacro Berpevalowuecs: (10—100 ciayyaes Ha 100 000 HaceneHust) —
caJibMOHe UTe3bl 6e3 OplolHoro TMda, racTpO3HTEPOKOJIMTHL YC-
TAHOBJIEHHOH 3THOJIOTMM, BUPYCHBIH remarut B, kokimoll, Kopb;

® CcpaBHHUTEJbHO MasopacnpoctpaHeHHble (1—10 ciyuaes Ha 100 000
HacejleHUd) — OplolHoi TH(¢, mapaTudbl, UEPCUHHO3BI, GpYy-
Lee3, MEHHHIOKOKKOBast MH(EKLHs, KiellieBoi 3HLedauT, re-
MOpparuyeckue JHUXOPAAKH;

® penko Bcrpeyaroiunecs (meHee 1 cnyvas Ha 100 000 HaceneHust) —
[TOJIMOMUEIIUT, JIEMITOCIUPO3, TUdTEpHs, TyIsIpeMus,, pUKKETCHO-
3B, MaIsApus, CUOMpCKas fA3Ba, CTOJNOHSK, GEIIEHCTBO.

Bo3nukHoBeHHe MH(EKIMOHHOrO 3a00/€BaHUSI 3aBUCUT OT MHO-
rMXx (paKTOpOB: MATOeHHOCTH W BUPYNEHTHOCTH MHUKPOOPraHHU3Ma,
ero 103bl, crocoda U NMyTH MPOHMKHOBEHHS, COCTOSIHMS MaKpoop-
raHu3Ma. MakTopbl BUPYJIEHTHOCTH OMNpPENEAIOT CIIOCOGHOCTh MHMK-
POOPraHU3MOB MpPHUKpeEIUIATbes (ancop6upoBaThesl) HA KieTKax (an-
re3us), pa3MHOXAaThC Ha HX IMMOBEPXHOCTH (KOJOHM3ALMSI), POHHU-
KaTh B KJIETKH (MeHeTpalus), NMPOTHBOCTOSITh (haKTOpaM HECIELU-
¢udeckoii pe3UCTEHTHOCTH U MMMYHHOI{ 3alLMTHI OpraHu3Ma (arpec-
cus). HayanbHoil cragueit MHGEKUMOHHOIO Mpoliecca ABISETCA Mpo-
HUKHOBEHHWE MHUKPOOPTaHU3MOB BO BHYTPEHHIOIO CPEIy OpraHuM3Ma
MyTeM MpeoJoJIeHUS UMH MexaHMYeCKMX 6GapbepoB (KOXa, CIHU3MC-
Tble 00OJOYKM, GaKTEpULIMAHbIE W GAKTEPHOCTATHYECKHE BELIECTBA
KOXH, MHUIIEBAPUTENBHOIO TPaKTa — (PepMEHTHI, COJNSIHAsA KUCIOTA
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xenynka u T.4.). IIpn 3ToM MUKPOOPraHM3Mbl MOTYT IIPOHMKATh Ye-
pe3 KOXY M CIM3UCThle OGOJNIOYKH, PECIUPATOPHBIN, XENyIOYHO-
KULIEYHBI TPaKT, MOYEIOJIOBYIO CHCTEMY H T.A.

CnenyloluuMy CTaMsiMM SIBISIIOTCSL ajnre3uss M KOJOHH3a-
L KS, CBA3aHHbBIE ¢ MPUKPEIUIEHUEM MHUKpPOOPraHM3MOB Ha YYBCTBH-
TeNbHbIE KNETKU C MOCIELYIOLIUM pasMHOXEHHEM BO3OYyIUTENsT Ha
MOBEPXHOCTH 3TUX KIETOK. MexaHu3M aare3auM OCHOBAaH WU Ha
dHU3UKO-XUMUYECKOM B3aMMOIECHCTBUM MEXIY KIETKAMH BO3OYIUTE-
Jii M MakpoopraHMsMa (BaH-Aep-BaaJbCOBBI CHJIBI), MJIM Ha CreLUM-
¢dbuyeckoM B3aUMOAEUCTBMM C QAre3aMHAMU — XHMUYECKHUMH TpYyII-
MUPOBKAMH, PACMONOXEHHBIMUA Ha MOBEPXHOCTH MUKPOOHBIX KJIETOK,
COOTBETCTBYIOLIMX PELIENTOPAM KJIETOK XO3sIMHA. ¥ KaxXIOro BHAA U
Oaxe IITaMMa MHUKpOOPraHM3Ma HUMeEIOTCS CBOU aiare3dHbI, obJana-
IOlIME YHUKAJIBHBIMM CTPYKTYpaMH, 4To obecrieyuBaeT BBICOKYIO Cle-
HUMPUYHOCTD B3aUMOICHCTBUSI GaKTEPHANBHON KJIETKH C KIETKOM
xo3siMHa. C 3TUM CBSI3aHa TPOIMHOCTh GaKTepHii, T.e. U3OMpPATENBHOCTD
CBSI3bIBAaHUSI MUKPOOPTaHU3MOB C TEMHM WJIM HHBIMHU KJIETKaMH opra-
HHU3Ma, HAIIPUMEP CPOACTBO K JMUTENUIO PECIMPAaTOPHOro TPaKTa,
KHMILEYHOMY SIMTEJIMIO, HEPBHBIM KJIETKaM U T.A.

Anre3auHsl MHorux 6akrtepuit otmena Gracillicutes cBsizaHbl ¢
. buMbpusamMu, y baktepuii otnena Firmicutes agre3aMHsl B OCHOBHOM
MpeaCTaBsAIOT coboil OeNKM U JIUMOTEHX0eBble KUCIOTHI KIETOUHOM
CTEHKH.

Bce BHMpychl, 2 TakXe HEKOTOpble BHABI MATOTE€HHLIX OakTepwii
MOTYT MEeHEeTPUPOBAaTh (MPOHUKATh) BHYTPb KJIETOK Makpoopra-
HU3Ma. B snuTenuanbHble KIETKA MPOHUKAIOT LUMIE/bl, HEKOTOPhIE
CcepoBapbl SLUEPUXUM, rlie¢ OHU, PAa3MHOXAsCh, pa3pylIaloT KIETKH
¢ obpazoBaHHEM 3PO3UIl CAM3KUCTOM 0bonouku KulieyHuKa. [Tpouecc
MPOHUKHOBEHUSI BUpYyca B KIETKM — MHOTO3TAINHbIA CIOXHBIH Mpo-
tecc {(cM. rasy 3).

B3auMoneiicTBHE MMKpPO- U MaKpOOPraHM3Ma MOXET MPHUBECTH K
MONARNIEHUIO Hecreunpuyeckux GakTopoB 3alUUTEL. ATpeccus ocy-
LIECTRISIETCS 32 CYET CTPYKTyp OakTepuManbHOH KIETKU: KarcyJibl,
KJIETOYHOM CTEHKH, JUIIONOINCAXapUIOB IPaMOTPULIATENbHBIX 6Gak-
TepHi, KOTOPBIE IMONABMSAIOT MUIPALUIO JIEHKOLIUTOB, MPENMATCTBYIOT
darouuTosy. [Insg nopasieHss MUMMYHUTETa MaTOreHHbIE MUKpoOoOpra-
HU3MBI TIPONYLMPYIOT ¢(epMEHTHI: TpoTeassl, paspyllualolye HMMY-
HOIIOOYNIMHBI; KOaryjiasy, cBepThIBAIOLIYIO IU1asMy KpoBW; pubpu-
HOJIM3WH, PACTBODPSIIOLIMIA crycTku ¢GuUbpHUHA; JELUTHHA3Y, PacTBO-
PAIOLLYIO JIELUUTHH B 060JI0YKaxX KJIETOK YEJIOBEKA.

OOHUM U3 MOIUHBIX (DaKTOPOB arpeccUy SIBJISIIOTCA TOKCHUHBI,
Urpamwollue OCHOBHYIO pojib B MaTroreHe3e MH(pEKLUMOHHOTrO MpoLec-
ca. bakTepHaIbHble TOKCHHBI MOTYT OBITb CEKPETHPYEMBIMU (3K30-
TOKCHH) M HECEKPETUPYeMbIMU (3HAOTOKCHH).

ITo MexaHu3My HeiCTBUS 3K30TOKCHHBI [ENATCA Ha YEThbIpe
THIA.
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A IIMTOTOKCHUHBI OJOKHDPYIOT CHHTE3 Oejika Ha CyOKJIETOYHOM
ypoBHe. Hanpumep, nudrepuitHblii THCTOTOKCHH IOJHOCTBIO YI-
HeTtaeT AeiicTBue ¢pepMeHTa TpaHcdepassl II, oTBeTcTBeHHOI 3a
aJIoHrauulo (yUIMHEHWE) TIOJIMITENTHIHOW Lienmu Ha pubocoMe.
MeMOpPaHOTOKCHHBI MOBBILIAKIOT [MPOHULAEMOCTh MOBEPXHO-
CTHOH MeMOpaHBI 3pUTPOLIUTOB (TEMOJU3UH) U JIEHKOLIMTOB (Jieii-
KOLIMAUHBI), paspyluass HX.

DOyHKIHOHANBHBIE OJIOKATOPHI — TOKCHHBI, OIOKUpYIOLLME
bYHKUHU ONPERETCHHBIX TKAHEBBIX CUCTEM. DHTEPOTOKCHHH (XO-
JieporeH W Ap.) aKTUBUPYIOT aJeHUJIATUUKIA3y, YTO MPUBOIUT
K MOBBILIEHUIO MPOHULAEMOCTH CTEHKM TOHKOH KWIUKU W MO~
BBILIEHHMIO BBIXOAA XHMIKOCTU B €€ INMPOCBET, T.¢. Auapee. Heilipo-
TOKCHHBI (T€TAHOCMA3MHH CTOJIOHAYHOM MaMouYKd U Op.) Ono-
KHUPYIOT Mepenayy HEPBHBIX MMITYJIbCOB B KJIETKaX CIIMHHOTO MO3-
ra.

JkcodbonuaTHHBL M SPUTPOreHHUHB 0OpasyloTcsa He-
KOTOpPBIMM IITAMMAMMU 30JIOTUCTOTO CTA(UIOKOKKA U CKapiiaTH-
HO3HOIO CTPENTOKOKKA.

OTlICJ'lebIe Y4acTKH 6enKoBoit MOJIEKYJIBI 3TUX TOKCHHOB HUMHU-

TUPYIOT CTPYKTYPbl CYOBEIUHHI[ FOPMOHOB, (PepMEHTOB, HeiipoMe-

Ta6nuua 8.1. XapakrepucTuka 6aKTepHATBHBIX JK30- H FHIOTOKCHHOB

Caoiictsa DK30TOKCHHEBI DOHIOTOKCHHEI

XuMuyeckass npupona

OTHOLUEHHE K TeMIie-

Benxu (9—19 amunoxuc- | JITIC ¢ Genkom

JioT)
IMpoucxoxaeHune Boigensiorcs B npouecce | CBA3aHB CO CTPYKTypa-
XHU3HEAESATEIbHOCTH. MH 6aKTepuii; Bblae-

Yallle rpamronoxXuTeNb-
Hble OaKTepHH

JISIOTCA TIPU  paspy-
1IEHHWU KieTKu. Yaue
rpaMOTpHLIATeNIbHbIE
bakTepuun

TepMonabunbHbI TepmocTaGUIBHBL

patype

OyeHb TOKCHYHBI MeHee s.10BHUTHI

CreneHb SJ0BHTOCTH
CkopocTb aeicTBUS

CrieumdpHYHOCTh
AecTBud

OTHOllIEHHE K XHMH-
YeCKHM BelllecTBaM

AHTUTreHHbIE CBOMCTBa

ITocne uHTy6auun

18—72 4
BripaxeHa
YyBCTBUTENIBHBI K CITMp-
Ty, KHCJOTaM, Lliejio-

yaM, THLICBAPUTETBHBIM
depMeHTaM, NpH JCHCT-
BHM ¢opManMHa nepe-
XOAAT B aHaTOKCHH
AKTHUBHBIE AaHTHUrEHBI

HosonbHO GbicTpO

JInwiena tponuama

Marso 4yBCTBHTENbHBI K
XUMHUECKHM Belle-

CTBaM, He IepeXoAaT
B aHaTOKCHHBI

Cnabbie aHTHTEHBI
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IMaTOPOB MaKpoopraHuiMa M OJIOKMPYIOT (GYHKIIMOHANBHYIO aKTHB-
HOCTb 3THUX COeIWHEHMH.

DHAOTOKCHHE OTIMYAIOTCA OT 3K30TOKCHHOB MEHbILUEH crie-
LHUPHUYHOCTBIO NEeACTBUSI, MEHbLIE TOKCHMYHOCTbIO, Gojblueil Tep-
MOCTaOUIbHOCTBIO. DHIOTOKCHUHBI YrHETAlOT (barolyTo3, BbI3bIBAIOT
ONBILLKY, OHMapelo, IMafeHHe CepaeyHoi desATeJbHOCTH, MOHMXEHHE
TEMIIepaTyphl Teja. Majbsle K03bl 3HIOTOKCHHA MOTYT BBI3bIBATH 06-
paTHbIl 2¢dPeKT. DHAOTOKCUHBI AKTHBHPYIOT KOMIUIEMEHT IO ajib-
TepHaTUBHOMY myTH (Tabn. 8.1).

MHorue ¢akropbl BHPYIEHTHOCTH GakTepHil (aaresusi, KOJOHH-
3alMsi, MEHeTpaLrs, UHBa3us, oJaBlieHHe HecrelungpHIecKoih U UM-
MYHHO#M 3alUMTBl MAKPOOPTaHHW3Ma) KOHTPOJHUPYIOTCA XPOMOCOMHBIMH
Y TUTa3MMAHBIMU FeHaMH. R-miasMuabl IeTEpMHUHHMPYIOT HE TOJBKO
MHOXECTBEHHYIO PE3UCTEHTHOCTb K pPa3HbhIM aHTHOMOTHKAM, HO M HX
TOKCUICHHOCTh. TOKCHMHOOOpa3oBaHUe JEeTEPMHHHUPYETCA XPOMOCOM-
HbBIMM TeHaMd WiM pasnuuyHbeiMH tutasmuaamu (F, R, Col u gp.),
colepXallMMH tOX-TPAHCITO30HBI WJIH YMepeHHBIe ¢ary. YTpara mias-
MUOHBIX (B OTIMYME OT XPOMOCOMHBIX) F€HOB He MPUBOOUT K IH-
Genn GakTepUaIbHOM KIIETKH.

B yciioBHsSIX MakpoopraHu3Ma Ha ¢oHe XMMHOTEPAITUH MOXET Ipo-
HUCXOOUTHh CEJIEKLIMSI AHTUOMOTHKOYCTOMYMBBIX MAaJIOBUPYJIEHTHBIX
LITAMMOB, MPEACYLIECTBYIOLIMX B reTeporeHHoW momyasunu. Mexa-
HHM3M CEJIEKLIMM OCYLUECTBIAETCA MpH OTOOpE aBUPYJEHTHBIX M BbI-
COKOBHUPYJICHTHBIX IITAMMOB.

HWHpeKuoHHbI MpoliecCc MOXET IPOTeKaTb B PA3IMYHBIX KIIH-
HUYeckux dopmax. Ux nposiBieHuss 0603HAYAIOT ClieLMATbHBIMU Tep-
MHUHaMH.

Cencuc — reHepaiusoBaHHas ¢opma HHbeKUUH. XapakTepu-
3yeTcd pa3MHOXEHHEM BO3OYIUTENsi B KPOBU BCJIEACTBUE CHUXECHUSI
HMMYHHBIX Me€XaHHU3MOB. IIpu BO3HUKHOBEHUH BTOPUYHBIX FHOMHBIX
oYaroB BO BHYTPEHHHMX OpraHax pa3BUBaeTcsl CENTUKONMUEMUS, a
MPH MacCUPOBAHHOM TNOCTYIUIEHUM B KpOBb 6aKTepUil M MX TOKCH-
HOB MOXeT pa3BHUBaThbcsi 6aKTepUEMUUYECKUN WIH TOKCUKO-CEIl-
THYecKkHii 1oK. ONHOM M3 CTa[uit B raToreHe3e HEKOTOPbIX MHGEK-
UMOHHBbIX Oone3Heit saBndAlOTcd OakTepUeMHUs U BUPYCEMHUA.
OHM OT/IMYAIOTCA OT CeliCMCa TeM, YTO BO3OYIUTENM HE Pa3MHOXa-
IOTCST B KPOBM, & KPOBb BBINOJIHAET TPAaHCMOPTHYIO GYHKUHIO s
MuKpoopraHuaMa. Ilpu HeKOTOphIX MPOTO30MHBIX MHGEKIIUAX HAOIIO-
gaeTcsl UUKIMYECKoe pasMHOXEHMEe B KPOBM IMapasuToB (Masipus,
TPUITAHOCOMO3).

HUndekunoHHoe 3abojieBaHKe, BbI3BAHHOE OOHHM BUIOM MUKpPO-
OpraHW3MoOB, Ha3blBalOT MOHoMH$eKIHHeH, a AByMsa win Gosee
BUAaMH (MHOTME pecrnupaTopHble MH(pEeKUHUH, BHYTPUOOTbHHUYHBIE
uHbexuun) — cMelwaHHo (MUKCT-)UHbekuueit. OT cMe-
IIaHHBIX MWHMEKUUH OTIMYaloT BTOPUYHYI0 MHEPEKLUHIO, KOora
K NEepBOHAYAJIBHOW, OCHOBHOM, yXe pa3BMBIICc HHGEKIHOHHOMH
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60/1€3HN TPUCOEAUHSIETCS ApYrasi, BbI3biBacMas HOBBIM BO30ymuTe-
nem (Ha ¢oHe OprolHoro THda MOXET BO3HMKHYTh IMTHEBMOHMS, 6aK-
TepHaJbHasd WIM BUpycHas)). Peundexuusa — noBTopHoe 3apaxe-
HUHE TeM Xe Bo3bymurenaeM (Mocjie HEKOTOpbIX 3abojeBaHUil CTOIA-
KHif UMMYHUTET He obpa3syercs)). Ecniu nHHumpoBaHue TeM Xxe BO3-
6ynuTesieM MPOMCXOAMUT AO BBI3AOPOBJIEHHUS, BO3HUKAET CYMEPUH -
bexkuus.

HHorga kiMHUYecKHe CHUMIITOMBI 60JIE3HH MOSIBIISIIOTCS BHOBL 663
MOBTOPHOro MHGWUIMPOBAHUS — 33 CYET AKTMBALUMHM OCTaBLUMXCA B
MakpoopraHuame Bo3bynureseit (BO3BpaTHbBIf TH(], OCTEOMMENHUT,
cbinHOM TH(, 6onesnp bpuns). B Takux ciyyasix rOBOpST O pelH -
nuse 6onesnu. NHpekUMoOHHOE 3a001eBaHME MOXET COMPOBOXIATHCS
MOJIHBIM HAaboOpOM XapaKTepHBIX ISl HEro CUMNTOMOB (MaHHUdec-
THass ¢opma) aubo cuMmnTombl 3abojieBaHMs MOryT ObITh cJiiabo
BbipaxeHsl (MHamnnapaHTHas ¢bopMa) WIKM NMPOTEKATh C HENOJ-
HbIM HabopoM cuMnToMoB (abopTuBHas ¢opma). MHoraa moc-
Jle nepeHeceHHoro 3aboneBaHUs (HOPMHUpYETCS PEKOHBAJECLIEHTHOE
HOCHUTENbCTBO, Korga (hu3HOJIOTHUECKHE ITOKA3aTeNd 3M0POBbS
BO3BPAILAIOTCS K HOpME, HO OOJBbHON MPOMOJKAET BHUIENSATH XWU3-
HecrocoOHBIX BO3GyauTEJIEH.

8.2. OcHoBHbIe 3anuAeMUoNnornyYeckue NOHATHA

DNUIEeMHONOTHST — 3TO HayKa, M3y4Yalollas YCJIOBMSI BO3HHKHOBE-
HUSA M MeXaHW3MBbl paclpOCTpaHEHHs MHIEMHYECKOro Mpolecca, a
TaKXe COBOKYMHOCTb ITPOTHBOSIMTUIEMMYECKUX MEPOIPHSTHIA, HArpas-
JIEHHBIX Ha TpPEAYNpeXAeHUe U CHUXEHHE MHGEKLMOHHBIX- 3ab0e-
BaHWi{, UMPKYJUPYIOIUMX B Y€JOBEYECKOM KOJIEKTHBE.

DnuaeMHYECKHii Npouece BKIIOYAET TPH B3aMMOCBSI3aHHBIX 00s13a-
TEJNbHBIX DJIEMEHTA!

A YCTOYHMK WHOEKUUH;
A MexaHW3M Mepefayd MHOEKIUH;
A BOCTIPUMMYMBBIA KOJIIEKTUB JIIOACH.

HUckiioueHne 1000ro M3 MnepeyucieHHBbIX 3JIEMEHTOB IMpEpPHIBAET
SMUAEMUYECKUI MpoLece.

UcTouyHUK MHPEeKLUHUHU TMpeacTaBiaseT coboit GHOMOrMYEeCKHIA
WM abuoNornyeckuit oObeKkT, SIBIAIOLIMNUCA eCTeCTBEHHOM cpenoi
OOMTaHHUS, PAa3MHOXEHUS [MATOr€HHBIX MUKPOGOB. DTO MOXET OBITh
yeyioBeK (6OJNBHONH WM HOCHUTENb), XXUBOTHBIE (0OJBHbIE WIM HOCH-
TEJIM) U HEKOTOpble OOBEKTH! BHEUIHEH Cpefbl, rae MpH Oaaromnpu-
SITHBIX YCJIOBMSIX (TeMIlepaTypa, BlaXHOCThb, ITMTAaTE/IbHAsA Cpeda) BO3-
MOXHO pa3MHOXeHHue Bo3byauteneit 6onesnu. bonesHu, nmpu KoTo-
PBIX MUCTOYHUKOM HHMEKLUU SBISIETCA YEIOBEK, HA3bIBAlOTCA AHT-
POMOHO3aMHM; ecld MCTOYHMKOM HH(QEKIUHH ABIAIOTCS >XUBOT-
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Hble, — 300HO3aMH; a B TeX clydasx, Korza 6osie3HETBOPHBIH
MHKpPOO pa3MHOXaeTcsi B OKpyXalolleil cpele, 00je3HU HA3bIBAIOT
carmpoHo3aMUu. Y canpoHO30B IEpPBbIii U BTOPOI 3JIEMEHTHI 3MH-
IeMHUYECKOH 1LIEMOYKM KaK Obl CIUBAIOTCS BOEIUHO.

U3BecTHBIi poccuiickuit yueHsiit JI. B. I'pomarneBckuit paspaGo-
TaJl 3aKOHOMEPHOCTb MEXadHM3Ma Mnepenayu UHPeKIUUU U3
HHOUIIMPOBAHHOTO OpraHM3Ma B HeMH(HULIMPOBAHHBIN, CBSI3aM Me-
XaHWU3M Tepegayy UHGEeKIUU ¢ JIoKaJIu3aluei maToIorHyeckoro oya-
ra B MHGUIMPOBAHHOM OpraHuM3Me M Ha 3TO ocHOBe paspabortan
Kjlaccupukalurio MHGEKUUOHHBIX OoJie3Heil, MPUHSTYIO BO BCEM
MHUpe:

A rpynna I — 6one3Hu c ¢eKalbHO-OpaIbHBIM MEXaHU3MOM Iepe-
Oayd (OU3eHTEepHsi, Xojepa U T. O.);

A rpynna Il — Oone3Hu ¢ asporeHHbIM (peclMpaTopHBIM) Mexa-
HU3MOM Tepenauy (audTepusa, Kopb U T. 1.);

A rpymna Il — ©one3Hu ¢ TPaHCMUCCHMBHBIM MEXaHU3MOM Iepe-
nayu (ceimHoOM THG, MansApus U T. 1.);

A rpynna IV — 06o0se3HM ¢ KOHTAaKTHBIM MEXaHU3MOM IiepeJayu
(cuduauc, roHopest M T. I.).

IMocnenosarenu JI. B. IpomanieBckoro pacummpwin pa3paboTaHHYIO
MM cXxeMy, no0aBMB B Hee MCKYCCTBEHHbII NapeHTepaibHbIA Mexa-
HU3M 3apaxeHus (LUTMPHULBI, TUIOXO CTEPUIM3OBAHHbIE MEAULIMHCKUE
MHCTPYMEHTbl U T.T1.), @ TAKXE BEPTHUKAJIbHBIH MeXaHU3M Iepela-
YW, NpH KOTOPOM BO3OYAMTENb MOXET Yepe3 3apOoJbIILEBbIE KIETKU
NepelaBaThCsl TUIOAY; PA3fe/IUIN KaXIyIo IPyIy Ha aHTPOMOHO3HbIN
1 300HO3HBIN psia. B paMkax omHoOro MexaHu3ma rnepegayd Moryr Aeid-
CTBOBaTb pas3JIMYHble MYTH Mepenayd (MULLEBOM, BONHBIA M Ap.).
B pamkax mnuiueBoro MyTH Meperayu MOTYT NeHCTBOBATH OTAEBHbIE
cdakropbl nepeagayd (MOJOKO, MSCO M T. I.).

TpeTtHit 3eMEHT 3MUIEMUYECKOTO [pollecca COCTaBIseT BOCIPH-
MMUYMBOCTb K JaHHOM MH}eKLIMH KOHKPETHOTO KoJlJieKTUBa. B no-
HATHE KOJUIEKTUBHOM HEBOCIIPMUMYMBOCTH BXOISIT HE TOJBKO HM-
MYHHasl poCJIoifika HaceleHUsS (KOJIM4YeCTBO HEBOCIIPMMMUMBBIX JIIO-
neit u3 100 yieHoOB KOJMJIEKTHBA), HO W COLIMAJTIbHbIE YCIAOBHMS XM3-
HHU, YpOBEHb NUTAHUS U T. L.

IMpoTnBoanuaeMuyeckie U MPOoGUIAKTUYECKHE MEPOTIPUATHUS
0oObIYHO HampaBjieHbl HA BCE TpPU 3BeHA SIIMAEMUYECKOM Lenu: Ha
NepBbIA 3/1EMEHT — paHHee BbIABJIEHUE, IMArHOCTUKA, M30NSAUUA
(B crauMoHape wJid Ha JOMY), KApaHTHUHHBIE Mepbl — HEepaTH3aLIUs;
Ha BTOpO# 3JIeMEHT — He3uHdekuusi B oyare OGosie3HH, Ae3nHPEK-
LM NIUTheBOM BOJIbl, 06e33apaXBaHME HEYUCTOT, OpraHU3aLMs ca-
HUTAPHO-TIPOTUBOAMUAEMUUYECKOTO PEXHUMA B MEAULIMHCKUX Y4YpeX-
NEHUSAX, OTIMYTMBAHUE U YHUUTOXEHHE WICHHMCTOHOTHUX MEPEHOCUYM-
KOB GojesHeill (MHCEKTULMABI M peEMNeJUIEHTHI, NMPOTUBOMOCKUTHbBIE
CETKH); HAa TpeTUH 3JIEeMEHT — IUIaHOBasg M MO 3MUAEMHOJIOruyec-

123



KUM [OKa3aHWsIM aKTUBHAsS WMMYHU3aUMsl, 3KCTpeHHast (IpuUMeHe-
HUE AHTUOMOTMKOB) M TACCUBHASI UMMYHU3AILIUS.

3ro obuiasi cxeMa, HO MpPU Kaxaoil 60Me3HN MEeAMLIMHCKAs ciyxba
nenaeT pasnuyHble akueHThl. Hanmpumep, npu 6opbbe c auseHTepH-
eil (M GONBIIMHCTBOM KUIUEYHBIX UHGEKIHUIA) aKLUEHT MPOTHBOIIIHU-
IEMUYECKUX MEPOTPUSITUIA CMEILIAeTCsl HA BTOPOM 3JIEMEHT 3nuje-
MHYECKOil lLienu, nmpu Oopnbe c gudTepHeit — Ha TPETHIl IMEMEHT
(MaccoBasi BakLMHALMS), YTO, KOHEYHO, HE HMCKIIIOYAET BO3AEHCTBUSA
W Ha ApPYrue 3JIEMEHTbl 3MUAEMHYECKOro Ipollecca.

M HTEeHCUBHOCTh 3MMIEMUYECKOTO TMpOoLiecca BBIPAXAETCH B MHTEH-
CHBHBIX ITOKa3aTessIx 3a00/ieBa€MOCTH (CMEPTHOCTH): KOJIMYECTBO 3a-
6oneBuinx (ymepuinx) Ha 10000 (unm 100 000) HaceneHuss ¢ yka-
3aHMEeM Ha3BaHUs OOJIE3HU, TEPPUTOPUM M MCTOPUYECKOTO OTpe3Ka
BPEMEHHU.

DONUIEMUONIOTH Pa3TUYAIOT TPU CTENMEHH HHTEHCHBHOCTH 3ITHIE-
MHYECKOro Ipoliecca.

Cnopaaunueckas 3aboseBaeMOCTb — OObIYHBIN YpOBEHb 3a-
60JiIeBaeMOCTH JAaHHOI HO30JIOrMYecKoil ¢opMoii Ha JaHHOI TeppH-
TOPHUU B JAHHBIH HMCTOPMYECKHIT OTpe30K BpeMeHHW (Hampumep, 3a-
6oseBaeMocTb GOpoliHBIM TUdOM B ropoae N. B 1988 r. coctaBuia 2
Ha 100 000 HaceneHust).

AnuapeMuss — ypoBeHb 3a00JIeBA€MOCTH JAHHOI HO30JIOTHYEC-
Koit ¢opMOii Ha HAaHHOW TEPPUTOPHHU B KOHKPETHBI OTPE30K Bpe-
MEHM, pe3KO MpeBbILIAIOUIMIA YPOBEHDb CIIOPAaguyeCcKoit 3aboyieBaeMo-
cti (Harpumep, 3abojieBaeMocTh OproluHbIM THOM B ropoae N. B
1976 r. cocraBwia 200 Ha 100 000 HaceneHus).

[TangemMuss — ypoBeHb 3a00J€Ba€MOCTH AAHHOW HO30JIOTHYEC-
Kol ¢opMoOif Ha HAHHOH TEPPUTOPUM B KOHKPETHBII OTpPE30K Bpe-
MEHM, pe3KO MpeBbILIAoIMi ypoBeHb 3nuigeMuil. Kak mnpasuio,
TaKo# BBICOKUII ypOBeHb 3a00JIEBAEMOCTH TPYIHO YAEPXaTb B paM-
Kax orpeneseHHoro reorpaguueckoro permoHa, u 3abojeBacMocTh
OOBIYHO OBICTPO pACIPOCTPAHSETCSI, 3aXBAaTbIBASi HOBbIE M HOBLIE FEO-
rpaduyeckre 30HbI (HarpuMep, MaHOEMHUsl XOJepbl, TPUNNa U Op.).
He ucxioyeHa BO3MOXHOCTh NMAaHAEMHHM Kakoro-nubo 3aboseBaHus
B CTpOrMxX reorpacguyeckux pamkax. Hampumep, maHaeMust ChIITHOToO
Tda B repuon rpaxmsaHckoit BoitHbl B Poccun (1918—1922), koto-
pas He BbILLIA 3a rpaHuubl Poccum.

DHIeMHUs — He XapakTepu3yeT WHTEHCHUBHOCTb 3MHUAEMHYECKO-
ro npouecca. 3To NMOHATHE BKIOYaeT B ce0Sl OTHOCUTEIbHYIO 4acTo-
Ty 3aboseBaHUsl AAHHON Ho3osornyeckoil ¢opmoit Ha JaHHON reo-
rpacuyecKoil TeppUTOpHHU. Pasnuyalor 3HAEMHIO MPUPOJHO-0YA-
TOBYI0, CBA3aHHYIO C MPUPOJHBIMM YCIOBUSIMH M apeasioM pacripo-
CTPaHEHUs] NMEPEHOCYUKOB M pe3epByapoB MHpeKuuu (Harpumep,
XeNTas JIMXopagKa, yymMa M [Ip.), U 3HIEMHI0O CTAaTUCTHUYECKYIO,
OOYCJIOBJIEHHYIO KOMILJIEKCOM KJIuMaroreorpaduyeckux U collajb-
HO-9KOHOMMYECKUX ¢akTopoB (HampuMep, xojepa B UHauu u Ap.).
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KoHBeHUHMOHHBIEe (KapaHTUHHbIE) OoNe3HU — Hauboiee
onacHble Oone3HU, CKIOHHBIE K OBICTPOMY pacripocTpaHeHHio. Cuc-
TeMa MHGPOPMauUMKU U Mepsl MPoWIAKTUKM B 3THX Ciyyasix obyc-
JIOBJIEHbI MEXIYHApOOHbIMU cOrNallleHUSIMU (KOHBeHIIMel). DTo Ka-
caeTcsl, HanmpuMep, YyMbl, XOJIEpbl, OCIIbI, XEITON JIMXOpalKH.

FnaBa 9

YYEHUE Ob UMMYHWUTETE

9.1. CymyHoCTb U ponb UMMyHUTETa

[Ton uMMmyHuTeTOM (OT JIAaT. immunitas — ocBoboXxIeHUe, U3bapie-
HHUE OT 4Yero-jubo) B OMOJOTMH U MeIULMHE ITOHMMAIOT KOMILIEKC
peakuuil opraHu3Ma, HarpaBlI€HHBIX HA COXpaHEHWE €ro CTPYKTyp-
HOM U (YHKHMOHAIbHOM LIEJIOCTHOCTH TNpPM BO3AEHCTBMM Ha opra-
HU3M TFeHETUYeCKH YYXEpOAHBIX BELECTB, KaK MMOCTYMAIOLLIUX U3BHE,
TaKk ¥ obpa3yiolliuxcsi BHYTpH opraHusMa. i momaepXaHHsl U CO-
XpaHEHUST MOCTOSTHCTBA BHYTpeHHeM cpeabl OpraHuM3Ma, TaK Ha3bl-
BaeMOr0 roMeocTasa, y IMO3BOHOYHBIX chOpMHpPOBAIACH CHELMAJIbHAL
MMMYHHasi cMcTeMa, cocToslias u3 JuMdounHoil TkaHu. K reHeru-
YEeCKHM YYXEPOAHBIM BELIECTBAM OTHOCUTCA OIPOMHOE IO Pa3HO0O6-
Pa3sHI0 YUCJIO OUONOTMYECKU aKTUBHBIX MAaKpPOMOJIEKYJ, CITOCOOHBIX
BIMATh Ha OHoJorMyeckre npolecchl opraHusMa. Kax mpaBWIO, 3TH
YyyXKepoJHble BELIECTBA UMEIOT OpraHHYecKoe MpoucxoxaeHue (Ge-
KH, TTOJIMCAaXapUAbl U UX KOMIUIEKChI, HYKJIEUHOBBIE KHCJIOTBI); OHHU
MOJIYYUSIK Ha3BaHME aHTUreHOB. UyxepoaHbie BELECTBA MO CBOCH
CTPYKTYpe OTIMYAIOTCS OT COOCTBEHHBIX AHTUTEHHBIX MAKPOMOJIEKYI,
M3 KOTOPBIX COCTOMT OPraHM3M, TaK KaK MocjieqHWe TeHETHUYEeCKH Ie-
TEPMUHUPOBaHBI, T.€. HACTEACTBEHHO 3aKPEIUIEHBI 33 KaXIbIM BHIOM
Y MHIMBUIOM. MIMEHHO B CBA3M C 3TUM MyXEpOJHble BelUecTBa, 00-
JIAfAIOUHE CBOICTBAMM AHTUICHOB, CITOCOOHBI HAPYIUUTh B OPraHU3Me
6uoxuMuyeckue (YHKUMM U MpOLECCHl, MPUBOISALLME K CTPYKTYp-
HbIM ¥ (YHKIMOHAIBHBIM H3MEHEHUSIM.

K aHTMreHaM He OTHOCSATCS HU3KOMOJIEKYJISIpHbIE BElLlECTBA opra-
HUYECKOIl M HeOopraHMYeCKOM NMpUPOABI, KOTOPEIE BXOMAT KAaK CTPYK-
TYpHble KOMITOHEHTHI B KJIETKH U TKAaHU OpraHu3Ma MM obpasyloT-
csl B HOpMe B pesyJibTate oOMeHa BellleCcTB (Hanmpumep, aMUHOKHUC-
JIOTBI, XWPHBIE KHUCIOTbI, XJIOPUA HATPUSI, ITAHOA U [p.).

KonnyecTBo aHTUreHOB, OKpY:KalOLHX YeJOoBEKA, OPOMHO. JTO
Oesiku, moaucaxapuibl UIH MX KOMITJIEKCHI C JAPYTMMH BellleCTBaMH,
MMEIOLLIMe pPAaCTUTENbHOE, XHMBOTHOE, B TOM 4Mciie U MHKpOOHOE,
MPOUCXOXAECHHUE, A TaKXe HCKYCCTBEHHO CHHTE3MpOBAaHHBIE XHMM-
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YyecKHe BelIecTBA. AHTUIE€HBI MOIYT MONAaJaTh B OPraHU3M 4epe3 Abi-
XaTeJbHble NMYTH (BObIXAHWE IBUIBLIBI PACTeHMi, MUKPOGHOI IBUIH
U T. 4.), MHUILEBAPUTENbHBIA TpakT (C MULIEH U BOMOIf), BCACHIBAThb-
Cs Yyepe3 KOXHbIE U CIU3UCTbIE MOKPOBbl. AHTUTEHBI, HE CBOICTBEH-
Hble OpraHHM3My, MOTYT OOpa30BBLIBATHECSA TaKXKe B IpOLiECce XH3He-
IIeSITEJIbHOCTH B PE3y/IbTaTe TOrO MJIM MHOTO NATOJOTMYECKOro Mpo-
uecca (BOBHMKHOBEHME OIYyXOJNEBBIX KJIETOK, NeHETUYECKME aHOMa-
JUK U T. O.).

OcHoBHasA (pyHKLMSA UMMYHHOI CHCTEMBI — pPAaCIIO3HaBaHHE «Yy-
XHUX» AHTUTEHOB, T. €. CIIOCOOHOCTb OTIMYUTh «YY)XKOH» AHTUIEH OT
«cBoero» U 0be3ppenuTh ero. MHbIMM ciioBaMH, MUMMYHHass cUcTeMa
BBITIOJIHSIET (DYHKLHIO MMMYHHOrO Haj3opa, HaxoOd M 00e3Bpexu-
Bas YyXepoJHble aHTUIECHHbIE BelllecTBa. [1o3TOMY poslb HMMYHHTETA
Ype3BblYaifHO BeJIMKa He TOJIbKO B MNMOMIEpXaHHMM T'OMEeocTasa, co-
XpaHEHUU WHIWBHIYAJIbHOCTH U OMONIOTMYECKOro BHMIA, HO M B 3a-
LIUTE U MMpeJOXpaHEHUH OpraHU3Ma OT MHOTHX Oojie3Heil Kak WH-
¢eKUHOHHOMN, TaK U HEeUH(EKIIMOHHON ITPUPOIEHI.

9.2. UMMyHoOnOrMa 1 ee 3agavm

HsyyeHuneM cyumiHocTd M (YHKUMOHMPOBAHMST MUMMYHHOM CHCTEMBI
3aHUMaeTcd UMMYHOJIOTHUSL — obliebuonornyeckass 1 MeauLMHC-
Kas HayKa, M3y4alou[asi criocoObl U MEeXaHU3Mbl 3aL[UThl OPraHH3Ma
OT TeHETHYECKH YYXEPOAHBIX BEIUeCTB (T.e. AHTHUIEHOB) 3K30T€HHO-
r0 ¥ DHIOTEHHOTO NPOUCXOXIEHHS C UENbIO MOIIAEPXKAHHUS FOMeoc-
Ta3a, CTPYKTYpPHOH M (YHKIIMOHAILHON LEIOCTHOCTH OpraHu3Mma, MH-
IOUBUIYaNbHOM M BUIOBON OGHONOrMYECKON CAMOCTOSITENIBHOCTH.

B 3aBucuMocTH oT crioco6a H oOBbeKTa MO3HAHUS UMMYHOJIOTHIO
MOXHO pa3JeJIiTh Ha oblIyi0 M yacTHylo. OO6Luasi MMMYHOJIOTHSI U3Y-
yaeT Mporuecchl MMMYHMTETA Ha MOJIEKYJISIPHOM, KJIETOYHOM M Opra-
HU3MEHHOM YDOBHSX, T€HETHKY W 3BOJIOLIMI0O UMMYHUTETA, PEryJs-
LMI0 MMMYHHTETA Ha BCeX YpoBHsX. YacTHass UMMYHOJIOTHsT U3y4yaeT
crmoco6bl MU MeToAbl MPOMUIAKTHKH, AUATHOCTUKU U JIEYEHUS WH-
dbekumoHHbIX Gose3Heil (MMMYHOIMpPOUNIAKTHKA, BaKLUHOIOTHSA);
3JI0Ka4YeCTBEHHBIX OMyXoJieii (HMMMYHOOHKOJIOTHSA); YCJIOBUS, CITOCOO-
CTBYIOLIME TepecalKe YYXEPOAHbIX OpPraHoB M TKaHeil (TpaHcIulaH-
TallHOHHasi UMMYHOJIOTHSI); U3BpallleHHble peakuMy Ha aHTUreHsl (aj-
Jieprojiorusi, UMMYHOITaTOJIOTUS); BJUSIHME HAa MUMMYHHYIO CHCTEMY
cakTopoB okpyXaiolei cpeabl (3KoJIoruyeckasi MMMYyHoIorus). Bol-
OENSIOT TaKXe MMMYHOJIOTHIO MaTepd W IUioga, MMMYHOreMaroJio-
TMIO ¥ JIpyrde pasiejbl UMMYHOJOTHH.

CnenoBareibHO, UMMYHOJIOTHSL pelIaeT BaXHeline npobiaeMsl
KIMHUYECKON U npoduiakTHYeckoit MeIMLMHBI: Gopsba ¢ MHek-
LUMOHHBIMU U OHKOJIOTMYECKUMH OOJIe3HSIMM, ajieprMed, ayToMM-
MYHHBIMH 60Je3HsIMU; Tepecagka OopraHoB M TKaHeil; YCTPaHeHUE He-
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6/1arONMPHUATHBIX BO3[AECTBMII Ha OpPraHU3M 3KOJIOTMYECKUX (PaKTo-
poB M Ip.

C rnoMouIpl0 HOBEWIIEro HAIMpPaBICHUS! HMMYHOJIOTHH — HMMY-
HOGHOTEXHOJIOTHM — pELAOTCs 33JaYd CO3HAHMSA W TIPOM3BOACTBA
MHOTOYHMCNIEHHBIX AHArHOCTHYECKHX, MPOPHIAKTHUECKHMX M JIE4EOHBIX
VMMYHHBIX Tpenaparos.

9.3. KpaTkass ucropuss pasBuTUS MMMYHONOrMmu

Okono 200 ner Hasax aHTIMACKUi Bpad D. JIXEHHEp BIIEpBbIE YC-
NelHO MPUMEHWN IUIS MpPeNOXPaHEeHUsi OT OCMbI YejloBeKa BaKlIM-
HalMio BUPYCOM KOpoBbeil ocribl. OmHako 310 HabmoaeHue 6bUI0 YH-
CTO SMNHUpuyecKUM. [1o3TOMy BO3HMKHOBEHHE HMMYHOJOTHHM Kak
HayKM CBSI3aHO ¢ MMeHaMHu Bblaatouerocsi (ppaHily3ckoro yyeHOro
JI. ITacrepa (1822—1895), KoTOpbIii 3a10XHI NMPUHUMIIBI BaKLMHA-
IIMM U CO3NaHUSI HEBOCIIPUUMYMBOCTU K MHPEKLMOHHBIM GOJIE3HSIM,
a Takxe pycckoro yyeHoro M. . MeyHHMKOBa, OTKpPBIBLLETO SIBIEHUS
¢darouuTo3a M MO MpPaBy CYMTAIOLLETOCS OCHOBOIOJIOXHHKOM Kile-
TOYHOI MMMYHOJIOTHH.

Bosibliyl0 pojib B pa3sBUTHM MMMYHOJIOTMM CHIIPaJIM HEMELIKMit
yuyeHblii-xuMuK I1. Opnux, pazpaboTaBLUIHMil T'YMOPAIBHYIO TEOPHIO
MMMYHHUTETA M ydyeHHe o6 anrtutenax; XK. bopne u H. ®. YUncrosuy,
ONMMcaBiIMe TKAHEBbIE aHTUTEHbl M TAKUM OOpa3oM ITOJIOXUBILIHE Ha-
YyaJi0 TPAHCIUIAHTALLIMOHHOW HWMMYHOJIOTUH; ABCTPUMCKMHA YYEeHBIiH
K. NauaurreitHep, OTKPbIBLUMIT W30AHTUIEHbl U TPYIIbI KPOBU M SIB-
JISTIOLLMICS OCHOBOITOJIOXKHUKOM MMMYHoreHeTukH; [1. Menasap u
M. laitiex, OTKpbIBILWE SIRJICHHE TOJEPAHTHOCTH; ABCTPAIMIACKMIL UM-
myHosior . BepHer, c(hOpMyIMpPOBaBLINiT KIOHAIBHO-CENIEKUMOHHYIO
Teopuio MMMyHHTeTa; JI. A. 3uab6ep, OTKPBIBIIMI AHTUTEHEBI OITYXOJNEii
U CTOSIBUIMIA Y UCTOKOB MMMYHOOHKOJIOTMHM, U DS APYITMX YYEHBIX.

CoBpeMeHHBIN 3Tan Pa3sBUTHUSI UMMYHOJIOTMM XapaKTepU3yeTcs Or-
POMHBIMHM JOCTHXEHHUAMHU B 007aCTH pacluMppOBKH MOJIEKYJIAPHO-
reHETUYECKUX M KIETOYHBIX MEXaHU3MOB UMMyHHUTeTa. K Hacrosiue-
My BpPEMEHM YCTaHOBJIEHbI CTpykTypa aHTtutesn (/. DaenbmaH u
P. IToprep); po/ib U OCHOBHble Me€XaHU3Mbl (GYHKLIMOHMPOBAHHUSA
T- u B-numdouutoB u Makpodaros, a TaKXe KOOMEPAaTUBHbIE B3a-
MMOZEHCTBUS MEXIY HUMH, TeHETUYECKHI KOHTPOJIb UMMYHHOIO OT-
Beta (P. beprer, X. Mwutep, B. benaueppad, P. B. IlerpoB u np.);
MEXaHU3MBbl PETYJISLIMM MUMMYHHBIX B3aMMOZEHCTBUII (MMMYHOLIUTO-
KMHBI); poJib BUJIOYKOBO Xeje3bl KakK opraHa UMMyHuTeTa. Pacumd-
POBaHBI MHOTME MEXAHU3MBI TKaHeBOi coBMecTHMocTH. Co3maHo
yueHue 06 uMMyHoaedHLMTaX K UIMMYHHOM CTaTyce, MOJyYyWia pa3s-
BUTHE UMMyHOTeHeTHKa. UMMyHOJIOTUSL MMPOHHKJIA GYKBaJIbHO BO BCE
6uonornyeckie U MEAULMHCKHE OTUCUMIUIMHBL. OHa SIBJSeTCS OAHOIM
U3 BEAYLUUMX HAYK, C TOMOILUBIO KOTOpOil pacliMdpoBBIBAIOTCH Me-
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XaHU3Mbl MHOTMX GUOJIOPMYECKHX IMPOLIECCOB, pa3pabaThIBAIOTCH CITO-
co6bl MPO(UIAKTUKH, TUATHOCTUKU U JIeYeHUS MHGPEKUMOHHBIX M
HEMH(PEKLUOHHBIX GOJie3HEH YeIOBEKA U KMUBOTHBIX.

O BaxXHOM OHOJIOTHYECKOM M METULIMHCKOM 3HauyeHHHd HUMMYHO-
JIOTUM CBUAETENBCTBYET TOT (aKT, YTO 32 OTKPHITHUS B OOGJIACTH MM-
MYHOJIOTUM MHOrHe yuyeHble ymocToeHbl HoOeneBckoil nmpeMuu
(. U. Meynukos, I1. 9pnux, K. Jlanmwreitnep, XK. bopae, ®. bep-
Het, Il. Menasap, /1. DaensMmaH, P. Iloprep, M. Kearep, 1. Muib-
wrteitH, C. ToHeraBa M MHoOTHe Ipyrue).

9.4. UmmyHHana cucteMa. UMMYHOKOMMNETEHTHbIE KNeTKH

VIMMyHHast cMcTema mpelAcTaBieHa JUMEPOUIHON TKaHBIO. BTO Cre-
LMaIU3UpOBaHHasl, aHaTOMUYecKu 0b6ocobiieHHast TKaHb, pa3dpocaH-
Hasl Mo BCeMYy OpraHU3My B BHIE Pa3IMYHBIX JUMGOUAHBIX 00pa3o-
BaHuit. K 1MMPOUIHONM TKAHM OTHOCSITCS BMJIOYKOBAsl, WJIM 306HasI,
Keje3a, KOCTHBIM MO3r, celle3eHKa, JuM@artuiyeckue yaibl (Tpyrmo-
Bble JuMdaTnyeckue (OJUTUKYIBI, WIN NeitepoBbl ONMALLIKK, MUHAA-
JIMHBI, MOAMBIlIeYHbIe, MaXoBble U Apyrue nuMdarnyeckue obpaszo-
BaHHUsA, pa3bpocaHHble MO BCEMY OPraHM3MY), a TaKXe LUPKYIUPY-
olIMe B KpoBH JuMouuThl (puc.9.1). JIuMdonaHas TKaHb COCTOUT
U3 PETUKYJISPHBIX KJIETOK, COCTABJSIOLIMX OCTOB TKAaHM, U JuMdo-
LMTOB, HaXOMSLIMXCS MEXIy STMMH KieTKkamMH. OCHOBHBIMH (DyHK-
LIMOHAJBHBIMH KJIETKAMH MMMYHHOH CHCTEMBI SIBASIIOTCA JMMbOLHU-
Thl, moapasgensomuecs Ha T- U B-nmumdountsel U ux cyonomyns-
uuu. OGuiee yuciao JUMGOLIMTOB B Y€JIOBEUECKOM OPraHHU3ME JOC-
turaet 102, a o6uwag macca auMbOUIHONK TKAHM COCTaBISIET IpPH-
mepHo 1—2 % ot Mmacchl Tena.

JlumdounnHble OpraHbl IeSIT HAa LEHTpaJibHble (IIEPBHYHBIE) U
nepudepuyeckue (BropuyHbie). K LeHTpaabHBIM OTHOCAT BWIOY-
KOBYIO Xejie3y M KOCTHBI MO3r, TaK KakK KJIeTKH 3THX JuMdpoua-
HBIX 0Opa3oBaHMil OCYILIECTRASIOT MHCTPYKTMBHBIE (PyHKLMH, obec-
MeYrBasi UMMYHOJIOTMYECKYIO KOMITETEHTHOCTb KJIETOK-TIPEILLUECTBEH-
HUKOB, @ TAKX€ BBIMOJHSAIOT peryasTopHble GyHKUMHU. Y NTUL[ LEH-
TPaJIbHBIM OpPraHOM MMMYHHUTeTa siBisieTcsi cymka Pabpuumyca. Bu-
JoykoBasg xeje3a dopmupyer (MHCTpyKTHpyeT) T-aMMdOLUTHI, a
KOCTHBIN Mo3r yeyioBeka M cyMka ®abpuiyca (bursa Fabricii) y nrun
dopmupylor B-n1umdouuTe.

K nmepudepuyeckMM opraHaM OTHOCAT CelE3eHKY, JuMda-
THYECKHE Y3JIbI U CKOIUIEHUs1 iMMpOUIHBIX TKaHei Mo BceMy opra-
Hu3my. Kiietku nepucepriyecKux opraHoB HENoOCPeACTBEHHO OCyllle-
CTBJSIIOT peakilMM KIJIETOYHOro M ryMopajibHoro MMMyHurera (oOpa-
30BaHME AHTHUTEN, LHUTOTOKCHYeckas, KWlepHasd (GYHKUUS W Ap.)
Y TO3TOMY Ha3bIBAlOTCSI MMMYHOKOMIIETEHTHBIMH KJIETKAMH (MMMY-
HOLIUTAMH).
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Puc. 9.1. JInmdarnyeckas cucreMa yesoBeka (cxema).



BunoukoBas xeje3a — LEHTPAIbHBIA opraH JUM¢OLUTOITO-
332 MO3BOHOYHBIX. JTa XeEJIe3a MNOSBISAETCS B MEPUON BHYTPUYTPOO-
HOTO pa3BUTHS U K MOMEHTY POXIEHMs mocTuraer Maccel 10—15 r,
OKOHYATEJIbHO CO3peBasi K MSATOMY TOAY XHM3HM M JOCTHTasi MakKCH-
ManbHbIX pa3mepoB (30—40 r) k 10—12 romam; nocne 30 ner Ha-
YMHAeTCs OBpaTHOE PAa3BUTHE XeEJNE3bl.

B KOpkOBOM BelLECTBE BHUJIOYKOBOM XKeJie3bl CTBOJNIOBBIE KIETKH
KOCTHOTO MO3ra MpeBpalialoTcsi B TUMOLMTBEI HAa pa3HBIX CTAAMAX
nuddepeHposkd. [To Mepe co3peBaHHSI OHU MOKMIAIOT XKeje3y ye-
pe3 JuMbaTHyecKue cocyibl U MOMafalT B KpoBb. KIIETOUHBIA LMK
MPOTEKAET B XeJiede B TeueHHEe 4—6 4, a TONHBIA O0OMeH Bceil mo-
MyAsIHMH THMOLIMTOB 3aBepluaetcs 3a 4—6 gHeii. Kpome Toro, B xe-
Jie3e CeKpeTHUpYIOTCSl TOPMOHOTIORO6HbIE BeleCTBA: TUMO3MH, THMO-
MO3THH U JOpYrue JUMQOLMTOKUHBI, CITOCOOCTBYIOLIHE CO3PEBAHMIO
T-numdoLuTOB.

et ¢ BpOXIEHHBIM OTCYTCTBUEM BHJIOYKOBOM XeJie3bl HEXH3-
HECMOCOOHBI U3-3a UMMYHOJIOTHYECKOH HEKOMHETEHTHOCTH JHMMGoO-
uuToB. [IpM ymajeHHHM Xejie3bl Y B3POCJBIX, & TAKXKE MPU CTAPEHUU
cHUXaetcss GyHKUMs UMMyHHUTeTa. MHOTHAa OTMevaloTcsi BPOXIEHHbIE
nopaxeHus1 xeje3bl — runornasus (cuHmpoM Jdu HXopmxu), UM-
MYHOJIOrMYeCcKasi HEJOCTATOYHOCTh C THMOMOM, araMMarjio0oyJIMHeMus
BpyroHa u 1p.

B xocTHOM Mo3re (QOpMHpYIOTCI KJETKH-IPEAIIECTBEH-
HUKHK, MOJHUIIOTEHTHBIE CTBOJOBbIE KJIETKM KOCTHOIO MO3ra 4ejo-
BeKa W JAPYrMX MJIEKOITMTAIOLIMX, KOTOpPbIE 3aTeM TpaHC(HOPMHUPYIOT-
ca B T- 1 B-nuMdbouuTel UIK OpYrUe KIETKH KPOBH, YTO ITO3BOJIS-
€T CYMTATb €ro LIEHTPAJIBHBIM OPraHOM MMMYHHTETA.

I'pynnosbie numbatruyeckue ¢oaauKyasl (neiepoBbl
6MALIKK) — 3TO CKOIJIeHHe JUMGOUIHONH TKaHU B CIU3HCTOH 060-
JIouKe TOHKOM KMLIKM. MX MpoayKuusi B 3HAYMTEJbHOH cTeneHu
obecreYuBaeT MECTHBII MMMYHHUTET CJIM3HCTOH 0GOJOYKM KHIIEYHHKa
W peryaupyeT BHIOBOM COCTaB €ro MHUKpPOGIOpLI.

He6Hble MUHOAJMHBI TPEACTABIAIOT cOOOM CKOIUIEHHE JTUM-
GOMIHBIX 3/IEMEHTOB IJIOTOYHOIO KOJIbLA, 3ALUMILAIOT BEPXHHE Hbl-
XaTteJIbHBIE [yTH OT BO3HHMKHOBEHMS] BOCHMAJIMTEIbHBIX 3aboieBaHUM
U PeryaupyioT HopModiopy MOJOCTH pPTa M HOCOTJIOTKH.

JinMpaTrHyecKkue y3Jbl — MEJIKHE OKpyIble 06pa3oBaHHs IO
xony numdartnyeckux cocymos; 95 % numdouutoB B aumdpaTnuec-
KHMX y3JaXx MOCTOSIHHO LIMPKYJHUPYIOT B JIMMKaTUYECKUX YU KPOBEHOC-
HBIX cocyaax.

B cenesenke cywmectByor T- 1 B-3aBUcCHMbIe 30HBI pacrioso-
XeHHs JIuMpouuToB. B cene3eHke B OCHOBHOM KOHLIEHTPUPYIOTCS
MIa3MaTHYECKHE KIETKH — MpPOLYLEHThI aHTHUTEN.

B causucToM M MOACAU3UCTOM cClloe alnmeHAMKCa HMEIoTCs
cKoruieHus TuMbongHON TKaHM, cocTosire U3 Jumdarniyeckux ¢on-
JINKYJIOB.

130



JInmdbouagHble cKkomjeHUsT oOpa3yloTcs B CAU3UCTON 060J10Y-
Ke ropraHu, OpOHXOB, B MOYKAX, KOXE€ IPH BOCMAIUTEJBHBIX 3a60-
NIEBaHWAX COOTBETCTBYIOILEHN JIOKATM3ALIMH.

KpoBb OTHOCHTCSI K MepudepUYecKUM opraHaM MMMYHMTETA.
B ne#t uupkynaupylor T- u B-mumdouutsi, monumopcdHo-saepHbie
neikouutsl. JIuMdouutsl cocrabisior 30 % oT uMcaa JIEHKOLMUTOB.

PonoHayanbHHLEH GOJBIIMHCTBA KIETOK KPOBH, B TOM YHCIE U
JuMbOLHTOB, SIBISIETCS MOJUIIOTEHTHAass CTBOJOBasdg KJETKa KO-
CTHoro Mo3ara (Mop¢oJioruuecku He HIeHTU(GHUHUpYETCS), KoTopas
npu auddepeHUUPOBKe U Tpoivdepaliii MOXET NpPEeBpalLlaTbCA B
npeAwecTBeHHUKOB T- u B-nmuMdounros. IpeairectBeHHUKH T-THM-
houHTOB MUIPUPYIOT B BHJIOYKOBYIO XeJie3dy, TA€ 1MoJ BIMSHUEM TH-
MO3MHA, TUMOIIO3THHA U APYIMX MEAHATOPOB CO3peBaloT U Iudde-
peHUMpyoTcs, obpasys pasHOBHIHOCTH JuUMdouuTos: T-xenme-
pbl, T-cynmpeccopsl, T-addexropsl. IIpeniiecteHHuKy B-numdorn-
TOB MUTPUPYIOT B KOCTHBIf MO3I M IMpeBpalIaloTCd B KOCTHOMO3IO-
Bole B-1MMGoOLUTEI, KOTOpble 3aTeM MEpPEXOAAT B IIa3MaTHYECKHE
KJIETKH, Mpolyuupylolie aHTutena (puc. 9.2).

Makpodaru, rpaHyJIOUMTEl TaKXe MPOMCXOISAT OT oOiiero mpea-
UIECTBEHHUKA — KPOBETBOPHON CTBOJIOBOI KJIETKH.

Benyuias ac¢pdekropHas posib B HeATEBHOCTH UMMYHHON CHUCTEMBI
MPUHALIEXKUT MUTPUpYIOLLIUM JTuMdoumTaM. JIumbouur sisistercss byH-
KLIMOHAJIbHBIM 3JIEMEHTOM B PeaKUMsIX KJIETOYHOro MMMYHMTETA, Mpel-
LLIECTBEHHUKOM [UIa3MaTHYECKOM KJIETKH, MPOAYLHMpYIOIEeit UMMYHO-
[JI00YJIMHBI, HOCUTEIEM HMMYHOJIOTHYECKOM IMAMSATH, UHIYKTOPOM HM-
MYHOJIOTHYECKOI TOJEPAaHTHOCTH (HEOTBEYAEMOCTH HA AHTHUICH).

T-nmumdouutsl obecreynBaloT KaeTouHble GOpMbI UMMYHHOIO OT-
BeTa (MMIEPYYBCTBUTEIBHOCTD 3aMEJIEHHOIO THMIIA, TpafCILTAHTALM-
OHHBII MMMYHUTET, I[IPOTHBOOMNYXOJEBbII MMMYHHUTET M T.I.), a
B-nuM}OLTEl OTBEYAKOT 32 T'YMOPAIbHBI UMMYHUTET (BCE BMABI aH-
TUTeJ006pasoBaHusa). T- u B-cucreMsbl TMMGOLIUTOB B3aUMOIEHCTBYIOT
Mexay coGoit M MakpodaranbHOIl cucTeMoii, nmpu 3ToM T-cuctema
MO OTHOLUEHUIO K B-cucreMe sBisieTcsl peryaupyloLei.

K MoHoHykieapHbIM ¢arouutaM (Makpodaram) oTHocsitcs a-
FOLMTHI, LUPKYJIUpYIOLHE B MepudeprHuecKoil KpoBM, a TaKxke TKa-
HeBble Makpodaru. OHM 06pa3yloTCst B KOCTHOM MO3I€ U3 IOJIMITIO-
TEHTHOI CTBOJIOBOM KJIETKM, IMOC/HE HECKOJbKMUX CTaAuil pa3BUTHS IO-
nagaloT B KPOBOTOK B BuAe MoHouMTOB. TkaHeBble Makpodaru ¢op-
MUPYIOTCS YaCTUYHO U3 MOHOLIMTOB, a YaCTMYHO — B IpOLIEcCe Mpo-
nudepauuy Makpodaros.

IMox MMKPOCKONIOM MJIM IyTeEM OKpalllMBaHUsi pa3nuyats T- u B-
KJIETKU He YOAeTcsl — 3T0 BO3MOXHO TOJIBKO C ITOMOLUBIO pacTpo-
BOH 3/1IeKTPOHHON MuKpockonuu. ns B-numdouutoB xapakrepHa
BOpCHUHYaTasi nmoBepxHocTs, T-KieTKH Ooliee IIagKHe, BOPCHHOK
oyeHb Manio. Korga B-kjetky HauMHaOT MpoayLupoBaTh KUMMYHOIJIO-
OyJNIMHbI, HA UX MOBEPXHOCTH BO3HMKAIOT ILAPOOOpa3HbIE CTPYKTYPHI.
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Puc.9.2. HMiMMyHonoss (cxema).

CK — crBonosas knetka; 1 — npenwectBeHHuK; Tn — T-numdouut; Bn — B-

numdouut; 3 — sputpount; Bn — B-numdbouut nmamatu; Tn — T-aumdount na-

mati; Tx — T-xeanep; Ta — T-adekrop; Tc — T-cympeccop; Tk — T-kumnep;

Mn — nnasmoumt; M — MoHouuT-Makpodar; NK — ecrectsenHblit kuanep; T, —
HyaeBble Kietkd; Ta — ammaudaiepsi.

MoHouuTel MMEIOT H0BYaTYIO CTPYKTYpY. Ha mosepxHoctH inMdo-
LUTOB CYILUECTBYIOT crelHduyecKue MeMOpaHHBIE peLeNnTopbl, KO-
TOpbIE CIYXAaT aHTUIEHAMH 5TUX KIETOK. B Hacrosiuee Bpems ¢ rmo-
MOLIbI0O MOHOKJIOHIBHBIX AHTUTEN MOXHO MAEHTH(UIHPOBATh BaX-
Helue cybronyasauuu JUMGOLHUTOB U MOHOLMTOB IO aHTHIEHHOM
crpykrype. B 80-x rogmax Gbina mpuHsATA MEXIYHAPOLHAs HOMEHKIA-
Typa nuddepeHUMPOBAHHBIX aHTHTEHOB JieiikouuToB Yeoseka (CD-
claster of differentiation).
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3penpie B-nuMdoldTel Ha KJIETOYHON MeMOpaHe HMEIOT UMMY-
HOMJIOOYJIUHBI, UTPAIOLIME POJb AHTUTreHCIEHpHUYECKUX PELIENITOPOB.
[Mocne aHTUreHHOH CTUMYIAUMHM B-TMMQOIMUTHI Mepexomar B ruias-
MaTHYECKHE KIIETKU, KOTOpble PE3KO YCHJIHBAIOT CHHTE3 HMMYHOIJIO-
Oy/JIMHOB onpeneieHHOoM crielMPUIYHOCTH.

Y HOpMaJIBHBIX XHBOTHBIX MOCTOSIHHO BO3HMKAIOT M Pa3pylIaioT-
cA TIONMYMSIUMM KIJIETOK, BblpabaThIBAaIOIUMX AHTHTENAa K TOMY WJIH
VMHOMY aHTHUTE€HY WM OCYLUECTBISIIOLIMX KJIETOYHBbIE MMMYHHBIE pe-
akuuu. JlumdounaHas cucreMa He COOEPXHT rOTOBBIX Mopdororuyec-
KHMX CTPYKTYp, CIIOCOOGHBIX MOCTOSSHHO OTBeYaTh HaJeXHO 3alluT-
HOH peakuueil Ha HOBBIC AHTUIECHBI.

Kak 6buto ckazaHo, T-mHUMGOLMTE MMEIOT HECKOJbKO cybmomny-
JISILMI C pa3IMYHBIMU U3HOTOrHYECKUMHU (DYHKIHAMHU.

T-xennepsl OTHOCATCS K peryivpyroliuM Kietkam. IMoayuus ot
Makpodaros uHpopmauuio o6 aHtureHe, T-Xejanepsl ¢ MOMOILBIO
uMMmyHouuToKMHOB (MJI-2) mepemaioT CUrHaI, YCHJIMBAIOUIMIA TIPO-
nugepauuio T- U B-nuM¢poLMTOB HYXHBIX KJIOHOB, MpeBpailas MxX
B aKTUBUpoBaHHbie T-3dbdekTopsl UMM FUIa3MAaTHYECKHUE AHTHUTENIO-
MPOAYUMPYIOLIHE KIIETKH.

T-cymnpeccopbl TOXe OTHOCSITCSI K peryasropaM HMMYHHOIO OT-
BeTa. OTH KIETKH SIBISAIOTCA aHTaroHUcTtaMu T-xejnnepoB M OJIOKHU-
PYIOT pa3BUTHE TYyMOPAJIBHOTO M KJIETOYHOIO MMMYHHTETA.

T-a¢ddexropsr (Mau T-kuilepbl) OTBETCTBEHHBI 33 KJIETOYHBIIA
MMMYHHTET B Pa3IMYHBIX €r0o TMPOSIBJICHUSX: PaspyLUalOT OMyXOJIeBbIe
KJIETKH, TPAHCIUIAHTHPOBAHHBIE KIETKW, MYTHPOBAaBlUIME KIIETKH COO-
CTBEHHOTO OpraHM3Ma, y4acTBYIOT B T'MIIEPYYBCTBUTENbHOCTH 3aMej-
JIEHHOro THNAa. 3TO UMTOLMIHBIE KIETKH, pa3pylUaloilie KIETKH-MHU-
LIEHU NPH HETOCPEACTBEHHOM KOHTAaKTe 3a cYeT BbifelisieMbix cep-
MEHTOB-TOKCMHOB WM B pe3yJibTaTeé aKTMBallMM B KJIETKax-MHIile-
HSIX JIM30COMAJIbHBIX (PePMEHTOB.

T-ammuindaiiepsl — KJIETKH, YCHJIHUBAIOWINE [EWCTBUE TeX WIHU
MHbIX cyoronynsuuit T-aumd¢ouHnTOB.

Hynesble kieTku — JauM¢OUUTH 6€3 OTVIMYMTENbHBIX MPU3HAKOB
T- u B-xnetok. ToT ¢akt, 4To OHM BcTpeyaroTes cpeau JumdboLH-
TOB KOCTHOro Mo3ra B 50 % cayyaeB, a cpegu JTUMGOLUTOB KPOBU
B 5 % cny4aeB, MO3BOJAET NPEANOIOXUTh, YTO 3TO He3pesbie ¢op-
MbI JIUMGOLUTOB, XOTA W obnajalole LUTOTOKCUYECKOH aKTHBHO-
CTbIO.

EcrecrBeHHble Kwineps!l Natural killer, win NK-kietku, Takxe
HeJb3sl 0 MOPQOJIOTUYECKUM MM AHTUTEHHBIM CBOICTBAM OTHECTH
HU K T-, HM K B-1uMdounTtam, HO OHM aKTMBHO y4acTBYIOT B Mpo-
THBOOIYXOJIEBOM WUMMYHHTETE, OTTOPXEHMM. TPAHCILIAHTATA.

CyutectByioT B- u T-xieTku maMaTu. DTo NOATOXHUBYUIME JIUM-
¢bounTsl, coxpaHsOLIUE TOCIE MEPBUYHOrO KOHTAKTA C AHTUIEHOM
WH(POPMALIMIO O HEM B TeYeHHE MecsiieB, JieT, AecsaTuietuii. [Tpu
BTOPUYHOM MOMNAJaHUU TOrO XE AHTHUNeHZ NMPOUCXOAUT CTHMYJISALIUA
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Puc.9.3. TpexkneroyHasd Koomepauus (cxema).

ATl — auturen; MK — nnasmatuyeckue kietku; B — B-numdbounTter; Tx — T-xen-

nepbr; Tc — T-cynpeccopni; Tk — T-kunneps;; M — Maxkpodar; UJT — unreprneii-

KuHbl;, | — cneuMduyeckuil aHTHreH; 2 — aHTHIEH [JIABHOTO KOMIJIEKCA TMCTO-
cosmectuMoctTh (MHC/HLA).

3TOro KJIOHa KJIeTOK. B-kierku ObicTpo mponaugepupyloT U NpeBpa-
LIAIOTCA B IUIa3MaTHYECKHE, KOTOpbIe MPOLYLHUPYIOT aHTHTENa HyX-
HOH crieuUUYHOCTH.

TakuM obpa3oM, PyHKLUMM HMMYHHUTETa OCYLUECTBISIOT TPHU BUAA
WMMYHOKOMITETEHTHBIX KJIeToK: Makpodaru, T-nuMPpouuTs M
B-nuMdouuTe . JearenpbHocTb 3TUX KJIETOK, HanpamjieHHass Ha pac-
MOo3HaBaHWE U YHUUYTOXEHUE TEHETHMECKH YYXepONHbIX BELUECTB, T. €.
MoAAepXaHHe rOMeoCTa3a, OCYLIECTBISETCS B COAPYXeCTBE APYr C
IOpYroMm, B TaK Ha3bIBAEMOM KOOIEpAaTUBHOM B3auMojeiicTeuu. Koo-
nepaumio kKietok (puc. 9.3) ocylecTBAsIIOT MeAUATOPbI, UMMYHOLIY-
TOKUHBI U [pyrue peryiiTOpHble BELUECTBA MU MeEXaHH3MBbI.

9.5. Buabl ummyHuTeTa

PasnuyaloT HeckoJibKO OCHOBHBIX BMOOB MMMyHMTera. Hacnep-
CTBEHHBIH HUMMYHUTET (BpOXIEHHBbI, BUIOBOH) 0ByCIOBIEH
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BbIpabOTaHHOI B mpouecce PHUIOreHe3a reHETHYECKH 3aKpereHHoi
HEBOCIIPUMMYHMBOCTLIO BMAA K JAHHOMY AHTHMIEHY HJIH MHMKpOOpra-
HHU3MY; OH CBSI3aH ¢ OHOJOTMYECKMMHU OCOOGEHHOCTSIMM MakKpo- U
MHUKPOOPraHM3Ma M XapakTepoM HMX B3auMoleicTBusi. BumoBoit HM-
MYHUTET HecrneuuduyeH M MOXeT ObiTb a6CONIOTHBIM (Hanpu-
Mep, HEBOCIMPUHUMYHUBOCTb XHMBOTHBIX K Bo30ymurenio BHY-undek-
UMM YeJIoBeKa, K BHUpycaM O6akTepuil) ¥ OTHOCHUTENbHBIM (Ha-
TIPUMED, MOsBNIEHUE YYBCTBUTEJIILHOCTH K CTOJOHSYHOMY TOKCHHY Y
HEYYBCTBUTEJNBHBIX K HEMY JIATYLIEK MPH MOBBIILIEHUH TEMITEPATYPhI
Tena).

Mpuo6GpeTeHHBI# MMMYHHUTET creuududeH U He Iepena-
etcst o HacjeacTBy. OH GopMHUpyeTCsi eCTECTBEHHO M CO3NAETCsl Mc-
KycCTBeHHO. EcTecTBEHHBH NPpUOOGpETEHHBI A HMMMYHHTET [TO-
SIBJISIETCSL MOCNe MepeHeceHHOro MH(eKUMOHHOro 3aboesaHust (ocra,
KOpb U Ip.) WK MPHU OBITOBBIX CKPBITBIX KOHTAKTAX C HEGONBIIMMU
I03aMM MHKPOOHBIX aHTHUIeHOB (TaK Ha3blBaeMasl ObITOBAsT UMMYHHM-
sauMs). MckyccTBeHHBI NMpUOOpPETEHHBI HMMYHHUTET BO3-
HUKAaeT NpU BaKUMHALMH.

HMMyHuTeT OBIBa€T AKTUBHBIH M MAcCCHUBHBIA. AKTHMBHBINH MM -
MYHHUTET BbIpabaThLIBAETCH OPraHM3MOM B pe3yabTaTe BO3ZEHCTBHA
aHTUIeHa Ha HMMYHHYIO cHcTeMy (HampuMMep, NpM BaKUHUHALUH).
IlaccuBHBIE MMMYHHUTET oOycIOBJIEH AaHTHTEJNaMM, ITepenaBa-
€MbIMM OT MMMYHHON MaTepd peOeHKy NpH pOXIEHUM WM IIyTeM
BBeAEHHUS WMMYHHBIX CBIBOPOTOK, a TaKXe TpH Iepecaike UMMYH-
HBIX KJIETOK.

AKTHBHBIIT UMMYHHMTET MOXET ObITb I'yMopaJbHBIM (00ycioB-
JIeH aHTUTeJaMu), KJIEeTO4YHBIM (00ycaoBIeH HMMYHOKOMITETEHT-
HbIMH KJIETKaMH) M KJIETOYHO-TyMopaJbHbIM (0bycioBieH u
AHTHTEIaMH, U UMMYHOKOMIIETEHTHBIMU KiieTKamu). Hanpumep, aH-
TUTOKCHYECKHIA MUMMYHHTET K OOTYJIM3MY M CTOJNIOHSIKY SIBJsIETCS Ty-
MOpPJIbHBIM, TaK KaK OH OOYC/IOBJIEH aHTUTEIAMH, UMPKYIUDPYIOLLH-
MM B KPOBM, MMMYHHTET K JIEMpe WJIM TyOepKyJe3y — KJIETOYHBI,
a K ocrne — KJIeTOYHO-TyMOPAJIbHBIH.

Paznuyaior Takke MUMMYHUTET CTEpPHJIBbHBIH, cOXpaHsIOILHUIACS
B OTCYTCTBHE MHMKPOOPraHM3Ma, ¥ HECTEePUJBbHBIH, KOTOPLIA Cy-
LECTBYET TOJBKO MPH HaJUYMM Bo3OymuTtenss B opraHusMe. Kiaccu-
YEeCKHM TIPUMEPOM HECTEpHUJIBHOTO MMMYHMTETA SIBISIETCSI UMMYHM-
TeT npu’ TyGepkynese.

OTmenpbHO BLIJENSIOT TaK Ha3blBa€MbIif MECTHBIH MMMYHMUTET,
KOTOpBIi 3alUMIAeT OTAEJNbHBIE YYaCTKH OpraHM3Ma, HalpuMep
CNIU3UCThIE 000104KH, OoT BO3OyauTeNneil MHGpEeKLUHMOHHbIX GosesHel.
OH dopMmupyercsi NpU YYaCTHM CEKPETOPHOrO MMMYHOIIOOYJIHMHA A
(cM. pasgen 9.9) u xapakrepusyercss Oosiee aKTHBHBIM ¢aro-
LIUTO30M.
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9.6. Peakuum u mMexaHU3Mbl UMMYHUTeTa

3awuTHble QYHKUMM, T. €. ModIepXaHWe roMeocTasa MpH aHTUIEH-
HBbIX BO3JEHCTBUSAX, UMMYHHAs CHCTEMa OCYILECTBJSIET C TOMOILIBIO
KOMIUIEKCA CJIOXHBIX B3aMMOCBSI3aHHBIX peakilvii, HOCAIIMX KaK CIe-
uUdHIECKHil, T.e. MPUCYIUMI TOJIBKO MMMYHHOM CHCTEME, TaK U He-
cneunduyeckmnit (obwedusuonornyeckuit) xapakrep. ITostomy Bce
(opMbl UMMYHHOIrO pearupoBaHusi ¥ (pakTopbl 3aLUMTHI OpraHM3Ma
MoIpa3feNsioT Ha crneurdUyecKue U HecreuupUIecKue.

K Hecneuududyeckum c¢akTopaM pE3MCTEHTHOCTH OTHO-
CAT Cleaylouue:

® MexaHuyeckue (KOXa M CIHU3HUCTble OBGONOYKH);

® ¢dusuxo-xumuueckue (pepMeHTHI, peakuus Cpeibl U Ip.);

® JMMYHOOMONOIMYECKYIO 3alIMTY, OCYILECTBISAEMYIO HOPMAaJIbHbI-
MU HEMMMYHHBIMH KJIeTKaMH ((aromuThl, €CTECTBEHHbIE KHILIE-
pBl) U TYMOD&IbHBIMYM KOMITOHEHTAMH (KOMIUIEMEHT, MHTepde-
POH, HeKOTOopble GeJKH KpOBH).

K cneundpuvyeckuM ¢dakTopaM 3aiUThl OTHOCATCS Cleay-
1oue ¢opMbl pearMpoOBaHUMSE HMMYHHOM CHCTEMBI:

® aHTHTeN000pa3oBaHMe;

® JMMYHHBIH ¢arouutos UM KuiepHas ¢yHKIHS MMMYHHBIX Mak-
podaros U JUMGOLIUTOB;

® TUIIEPYYBCTBUTENBHOCTh HeMemieHHoro tuna (FHT);

@ [UMEePYYBCTBUTENBHOCTL 3aMemieHHoro Tuma (I'3T);

® JIMMYHOJIOTMYECKasl MaMSITh;

® WMMYHOJIOrMYecKass TojiepaHTHOCTh. MHorma k ¢opMam MMMYHO-

JIOTUYECKOTO pPearupoBaHUs OTHOCAT MIAUOTUIl — AHTUHUAMOTHMITU-
YyecKoe B3aUMOJeiicTBUE.

Hecneumpnueckue u cneuugpuyeckue ¢GakTopbl 3alUTH HENb3sl
paccMaTpMBaTh M30JAMPOBAHHO, TaK KaK OHM (YHKLHMOHMPYIOT BO
B3aHMONENCTBMH, COCTABIAS €IMHYIO LIEJOCTHYIO CHUCTEMY 3ally-
Thl OpPraHM3Ma OT aHTUreHOB (Hampumep, Bo3byauteneil MHGeK-
LMOHHBIX GonesHeit). OgHAKo OHM MOTYT BKJIOYaTbcs B Ipoliecc
3aLIMTHl HE ONHOBPEMEHHO U He BCe cpasy. B 3aBucuMocTH oT xa-
paKTepa aHTUTE€HHOTO BO3JEHCTBHUS BEAYLIMMH MOTYT OBITh MK
OfHAa, UK HECKOJIbKOo (GopM pearMpoBaHHUsi, HEKOTOpLIE MPH 3TOM
MOTYT He MposABIATbCs. B 3TOM 3axiiouyaeTcsi MHoroobpasue, 3Ko-
HOMHOCTb U 3¢ eKTUBHOCTb AeHCTBUST UMMYHHOIM cucTeMbl. Ha-
npuMep, s 06e3BpexXuBaHUA AUPTEpUITHOro, CTOJNGHAYHOrO WIIH
Opyroro TOKCHHA OOCTATOYHO TAaKON peakIMU MMMYHHUTETa, KakK
o6pa3zoBaHHe aHTHUTEN, MMOCKOJbKY BblpabGaTbiBaeMble AHTHTOKCH-
Hbl HEHUTPAIU3YIOT TOKCHH; MpH TyOepKyJsiese OCHOBHOE 3HAYEHMeE
umeer KunepHas GyHkuust T-1uMdolUTOB, B MPOTHBOBUPYCHOI
3alUTe BENYIWYIO POJib UrpaeT NPOTHBOBUPYCHEIN OeJioK, BhIpa-
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OaTbiBaeMbI KJIETKAMU MMMYHHOM CHUCTEMBbI, — HHTephepoOH; B
MPOTUBOOIYXOJIEBOM HMMYHUTETE — (YHKIIUS €CTECTBEHHBIX KHJI-
JIEPOB U T. I.

9.7. ®akTopbl HecneLuUPUYECKONU 3alUTbl OpraHu3Ma

MexaHnuuyeckue dakTopbl. Koxa u ciusucreie 000JI0YKH Me-
XaHUYECKH MPENATCTBYIOT MPOHUKHOBEHWIO MHKPOOPIaHU3MOB M
IOpYyTrUX aHTUIeHOB B opraHusM. IlocienHue Bce Xe MOTYT IMOIAAATh
B OpPraHuaM IpHU 3a00J€BaHUAX U IOBpPEXIEHUSAX KOXHU (TpaBMBbI,
O0XOTU, BOCIANUTE/IbHBIE 3a00JIeBAHUSA, YKYChl HACEKOMBIX, XHUBOT-
HBbIX M T.I.), @ B HEKOTOPBIX CIy4asiX U Yyepe3 HOPMAIbHYIO KOXY W
CJIIM3UCTYIO ODOJIOYKY, NMPOHUKAST MEXAY KIETKAMU WIM Yepe3 KIeT-
KU 3nuTeausl (HarpuMmep, BUPYChl). MexaHMYeCKylo 3allUTy OCYILe-
CTBJISIET TAKXE PECHUTYATBHIA SMUTENMNA BEPXHUX IbIXATEJIbHBIX I1y-
Tel, TaK KaK JBUXEHHE PeCHUYEK NMOCTOSIHHO YHNAISET CJIM3b BMEC-
Te C MOMABIIMMM B JbIXaTejbHble MYTH WHOPONHBIMKM YaCTULIAMH H
MHUKpPOOpPraHH3MaMH.

Pusznko-xuMuueckne pakTopsl. AHTUMUKPOOHBIMH CBOIf-
CTBAaMM 00JaJaloOT yKCycHasl, MOJIOYHasi, MypaBbUHasl U Jpyrue Kuc-
JIOTBI, BBIIEJISIEMbIE MOTOBBIMH M CAJIbHBIMH XKeJle3aMM KOXH; COJISI-
Hasg KHCJIOTAa XeJyIOYHOro COKa, a TaKXe IIPOTEeOJUTHYECKHEe MU
npyrue (epMeHThl, UMelolecs] B XKUIKOCTSX U TKAaHSIX OpraHU3Ma.
Ocobas pojib B aHTHMHKPOOHOM IEWCTBUHM IPUHALIEXUT (HEepMEHTY
ausoyumy. OTOT MPOTEOTUTHYECKUI dhepMeHT, OTKphIThIA B 1909 r.
1. JI. Jamenko u BbigesneHHblit B 1922 1. A. @reMHUHIOM, IOJYYHIT
Ha3BaHWE <«MypaMHUOa3a», TaK KaK pas3pyllaeT KJIETOYHYIO CTEHKY
GakTepuil M OPYrux KJIeTOK, BBhI3bIBasi UX IMOelb U CrOcOOCTBYS
¢darouutosy. JIuzouuM BbipabaThBAlOT Makpodard W HEHTpOGUIIBL.
ColepXuTcsi OH B GOJNBLIMX KOJWYECTBAX BO BCEX CEKPETaX, XUIKO-
CTAX M TKaHAX opraHusma (KpoBb, CIIOHA, CJIE3bl, MOJIOKO, KHLIEY-
Hasl CJU3b, MO3r U T. 1.). CHUXeHHE ypoBHS (pepMeHTa NMPUBOIMT K
BO3HUKHOBEHMIO UH(MEKIMOHHBIX U JPYTHX BOCMAJIUTEIbHBIX 3a00se-
BaHWi. B HacTosilee BpeMsl OCYyLIEeCTBIEH XHUMHUYECKUH CUHTE3 JIU30-
LMMa, ¥ OH MCHOJb3yeTCd KaK MEOULIMHCKWH rpemnapatr IJis Jeye-
HUSI BOCHMAJIMUTENbHBIX 3a00jieBaHUM.

UmMMyHoOHOoNTornYeckue paktTopsl. B mpouecce spomounn
c(hOpMHUPOBAICS KOMIUIEKC I'yMOPaNbHBIX M KJIETOYHBIX (haKTOpoB He-
crieliMpUYECKON Pe3UCTEHTHOCTH, HAMpaBJeHHbIX HA YCTPaHEHUE Yy-
KEPOMHBIX BELUECTB U YACTUII, MOMABLIMX B OPraHHU3M.

I'yMopanbHble (akTopbl HecrelnpUYecKoil pe3MCTEHTHOCTH CO-
CTOAT M3 pa3sHOOOPasHbIX GeKOB, coaepXallMxcsd B KPOBUM U XHI-
KocTsAX opraHuama. K HHUM oTHoOcsATCS GejIKM CHCTEMBI KOMIUIEMEH-
Ta, UHTEPGEPoH, TpaHcheppuH, B-TU3UHBI, OeI0K MponepauH, dub-
POHEKTHH U [p.
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Belku CHUCTEMBI KOMIUIEMEHTA OOBIYHO HEAKTHUBHBI, HO MPUOO-
PETaloT aKTHBHOCTb B pe3YJIbTaTe IMOCIENOBaTeNbHOM aKTUBALUM U
B3aUMONEICTBHUSI KOMIIOHEHTOB KoMiuteMeHTa. MHTepdepoH okasbl-
BaeT WMMYHOMOIYJUPYIOIUUH, nponudepaTuBHbIl 3¢deKT U BbI3bI-
BaeT B KJIETKEe, UHDHILHPOBAHHOI BHUPYCOM, COCTOSIHHE TMPOTUBOBHU-
pYCHOH pE3UCTEHTHOCTH. B-JIM3MHBI BbIpAGATHIBAIOTCA TPOMOGOLIMTA-
MU U 0o0NMagaloT OakrepullMIHBIM AeiicTBueM. TpaHcdheppUH KOHKY-
pHpYeT C MUKpPOOPraHM3MaMu 3a HeobXxoauMble IS HHUX MeTabosu-
Tbl, 6€3 KOTOPBHIX BO3OYyNUTENM HE MOTrYyT pa3MHoXatbcsl. benok mpo-
NepOUH Y4acTBYeT B aKTHBALMU KOMIUIEMEHTa U OPYTHX pPeaKLHsX.
ChbIBOpOTOYHBIE MHTUOUTOPBI KPOBH, HANpUMep PB-HHrUOUTOPHI (-
JUTIONPOTEUHBI), WHAKTUBUPYIOT MHOTHE BUPYChl B DE3yJIbTATE He-
cneunduyeckoil 610Kagbl UX MOBEPXHOCTH.

OtaenbHble ryMopayibHble (pakTopbl (HEKOTOPBIE KOMITOHEHTHI KOM-
rneMeHTa, GUOPOHEKTUH M JIp.) BMECTE€ C aHTUTEJIAMHU B3aUMOZEN-
CTBYIOT C NMOBEPXHOCTHIO MUKPOOPTaHU3MOB, crocoOCTBYSl UX ¢aro-
LIUTO3Y, UIpast poJib ONCOHUHOB.

Bonblioe 3HayeHHe B HecnelU¢pHUYECKOH PEe3UCTEHTHOCTH HUMEIOT
KJIETKH, CIOCOOHbIe K ¢(harouuTo3dy, a TakKe KIETKH C LIUTOTOKCH-
YeCKOif aKTUBHOCTbIO, Ha3bIBaEMble €CTECTBEHHBIMU KUJUTEPAMH, WITH
NK-knetkamu. NK-kineTku npenctaBasiior cob6oit ocobyio MomyJsiiuio
JUMGPOLUTONOROOHBIX KIETOK (6OJIbILIME TPaHyJOCOAEpXAlUUe JIUM-
¢ouuThl), 06MANAIOLIMX LIHTOTOKCUYECKUM HEHCTBUEM INMPOTUB YyXe-
POIHBIX KIETOK (paKOBbIX, KJIETOK ITPOCTEHILMUX U KIIETOK, MOpaXeH-
HbIX BUpycoMm). Bummmo, NK-KIeTKM OCYLLUECTBISIOT B OpraHU3Me
MPOTHUBOOIMYXOJIEBBIA Hax3o0p.

B nommepXaHUM pPe3UCTEHTHOCTH OpraHU3Ma UMeeT GoJblloe 3Ha-
yeHWe W HopMaJibHasg MUKpodsopa opraHuaMa (cM. pasnen 4.5).

9.7.1. ®azoyumo3s

@arouuto3 (or rpeu. phago — MOXUPAO U Cytos — KIETKA) —
npolecc MOMIOIIEHMS U NepeBapuBaHUSl AHTUTEHHBIX BELUECTB, B TOM
YHcJle MUKPOOPraHM3MOB, KJIETKAMHM ME30d€PMAaNbHOTO MMPOMCXOX-
nexus — ¢arouutamud. Y. M. MeunukoB pazgenun ¢arolutbl Ha Mak-
podaru U MuKpodaru. B Hacrosiiee BpeMsi Makpo- MU MUKpodaru
o6beAMHEHBI B eIMHYIO crucTeMy Makpodaros (CM®). K aroit cuc-
TeMe OTHOCAT TKaHEBble Makpodard — SIMUTENMHATBHBIE KIETKH, 3BE3-
myatble peTHKynosHaoTeauounThl (Kietkn Kyrdepa), anbBeosipHble
Y nepuTOHeaNbHble Makpodaru, HaXOmsIIMUECsi B aNbBeOJaX U ToNo-
cTH OploWKHBI, 6enble OTpocTYaThie 3MUIEPMOLIUTBI KOXH (KJIETKH
JlaHrepranca) u Ip.

OyHKUMM MakpodaroB 4pessbyaifHO pasHOOOpa3Hbl. OHM MepBble
pearupyioT Ha 4YyXEpOIHOe BeLUECTBO, SIBASLSICh CIELHaIUu3UpOBaH-
HBIMM KJIETKAMM, TMOMOLLAIOUIMMH U YHUYTOXAIOLIMMH B OPTraHM3-
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Puc. 9.4. DyHKUMOHAIbHBIE CTPYKTYPhl Makpodara (cxema).

ATl — anturen; [T — aetepmuHanTa aHtrena, ®C — cdarocoma; JIC — nusocoma;

@ — ¢epmentni; @I — ¢aronusocoma; MAT — MeTaGonu3MpoBaHHbIA aHTHICH;

HLA-DR — pacnosHalowmit aHtureH; DR + DT — xoMnnexc pacro3Haioniero aH-

THTeHa ¢ AetepMuHanToi; Fclg — peuentop x Fc-dparmenty Ig; C3 — peuenrop

K ¢parmenty kommieMenta; I' — peuentop x rucraMuHy; CP — cexpeuns ¢ep-

MeHTOB;, C — cekpelidst KOMoHeHToB KomruieMeHTa; MJI-1 — cekpeuns MHTepneikn-
Ha; T, B — peuentopsl Kk T-, B-numdouutam.

Me YyXepomHble CyOCTaHIMK (OTMHMPAIOIIME KIETKH, paKoBbie KIIET-
KW, 6akTepuM, BUPYCHl U APYrHe€ MHMKPOOPTaHU3MbI, AHTUIEHbI, He-
MeTaboNn3npyeMble HeopraHu4eckue BenlecTBa). Kpome Toro, Mak-
pocdary BpIpabaThIBAIOT MHOIrME OMONIOTHYECKH aKTHBHBIE BEILECTBA —
dbepmeHTs (B TOM YMUCJIe JU3OLUMM, MEpOKCUAA3y, 3crepasy), Geiaku
KOMIUIEMEHTa, UMMYHOMOIYJISITOPBI TUMA HHTepJeiikuHOB. Hannuue
Ha MOBEPXHOCTH MaKpodaros pelenTopoB K UMMYHOIIOOYIMHAM (aH-
TUTENIaM) U KOMIUIEMEHTY, a TakXe CHUCTeMa MeIHaTopoB obecrie-
YUBAIOT UX B3auMmopneiicteue ¢ T- U B-numdouuramu. IIpu sTtoM Mak-
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podard aKTUBHUPYIOT 3alUMTHBIE YyHKUMHM T-nmumdounros. biaaroga-
Pl HUTMYMIO PELENTOPOB K KOMIUIEMEHTY M UMMYHOIJIOOYJIMHAM, a
TAKX€ aHTUIeHoB cucteMbl rucrocoBMectumoct (HLA) Makpoda-
T TIPUHUMAIOT y4yacTH€ B CBSI3BIBAHMM W PAaCliO3HaBaHUM aHTUreE-
HoB (puc. 9.4).

Mexannam H craguu (arountosza. OTHON U3 OCHOBHBIX (DYHKLIUI
Makpodaros sisieTcsi ¢GarouTo3, KOTOPHIi NMpeacTapiseT coboil 3H-
IOLIUTO3, OCYLUECTRISAEMBIA B HECKOJbKO cramuid (cM. puc. 9.4). Tlep-
Basi CTaisi — ancopOLMs YacTHII Ha MOBEPXHOCTM Makpodara 3a cHeT
3JIEKTPOCTATUYECKHX BaH-J€P-BAaJIbCOBBIX CUJI U XMMHYECKOTO Cpoj-
CTBa YacTHUL K peuernrtopaM ¢aroiura. Bropas craguss — MHBaruHa-
LMS KJIETOYHOI MeMOpaHbI, 3aXBaT YacTULI! M MOTPYXKEHHUE ee B Mpo-
Torutasmy. TpeTbsi cTagusi — oOpa3zoBaHHe (haroCoMbl, T. €. BaKYOJIW
(my3bIpbKa) B NMPOTOIUIa3Me BOKPYI MOrNolieHHON 4acTuilbl. YeTsep-
Tast cTagusi — ciusiHUE ¢arocoMbl C JiM3ocoMoil ¢arouuTa, comep-
Xalei aecaTku ¢epMeHTOB, U obpa3oBaHue daronuzocomel. B ¢a-
roJIN30cOME MPOMCXOMMUT NepeBapuBaHUe (AECTPYKLUS) 3aXBaYEHHOIA
yacTULbl ¢epMeHTaMU. [Ipy NMOIJIOLEHUU YacTHULIBI, NMPUHAMJIEXALLEH
opraHusMy (Hampumep, MorudUIAs KIETKA WIK ee 4acTH, coOCTBEH-
Hble OeJIKM U JApyrHe BeILECTBA), MPOMCXOAUT pacilieruieHue ee ¢ep-
MEHTaMH (aroJIM30COMbl 10 HEAHTUTCHHBIX BeLIECTB (AMHHOKHCIIO-
ThI, XUPHBIE KUCJIOTBI, HYKJIEOTUIbI, MOHOcaxapa). Eciu norsoiua-
€TCsl YyXepolHast 4acTHla, pepMeHThl (Paroiv3oCOMbl HE B COCTOSI-
HUM pacIIENUTh BELECTBO NO HEAHTUTEHHBIX KOMITOHEHTOB. B Takux
ciryqasix (arojid3ocoMa ¢ OCTaBILECS U COXpaHUBILEH YyXepOXHOCTb
4acThlo aHTUIeHa nepenaetcst MakpogaroM T- u B-nmumdouuTam, T. e.
BKJTIOYaeTcsl creln¢pruyeckoe 3BeHO UMMYHHMTETa. DTa Mepejaya He-
pa3pyllleHHOH YyacTH aHTUreHa (metepMUMHaHThI) T-nMMpoLUTy ocy-
LIECTBJISIETCS MYTEM CBSI3bIBAHUSI AETEPMMHAHTBI PACHO3HAIOLIUM
AHTUreHOM KOMIUIEKCAa MMCTOCOBMECTMMOCTH, K KOTopoMy Ha T-nuM-
donurax umelorca crneunduyeckue peuentopbl. ONMUCAHHBIA Mexa-
HM3M JIEXHUT B OCHOBE PACMO3HABAHMUSI «CBOEro» MU «4yyXoro» Ha
ypoBHe Makpodara W SIBNeHUs ¢arouuTosa.

Pom dparounTosa. Parouutos spisiercss BaxHeiei 3aluTHoR pe-
akuueil. ParoUnThl 3aXBaThIBAlOT GaKTEpUM, IPUOHI, BUPYCHl M UHAK-
TUBHMPYIOT MX TMOCPEACTBOM Habopa (hepMEHTOB K CIOCOOHOCTH CEK-
petupoBath H,O, M npyrue nepekucHbie coenMHEHUs, obpasylolure
aKTUBHBIIX KHcopol (3aBepuieHHBIH ¢darounTo3s). OnQHAKO B He-
KOTOpPBIX C/Iy4YastX 3axBayeHHble (parolluiTOM MHUKPOOPraHU3Mbl BBDKH-
BalOT U Pa3MHOXAaIOTCSI B HEM (Hampumep, TOHOKOKKH, TybGepKynes-
Hasi najoyka, po3bynurens BUY-undekunu u ap.). B takux ciyvasx
darounTo3 Ha3bIBAlOT HE3aBEpPIUIEHHBIM.

ParouuTo3 ycMaMBaeTcss aHTUTENAMH-ONICOHMHAMH, TaK KaK CBS-
3aHHbII MMM AHTHUIEH Jierye aacopOUpyeTcsl Ha MOBEPXHOCTH ¢aro-
LMTa BCJIEJCTBUE HAJIMYUS Y MOCIEIHEro pelenTopoB K 3TUM aHTU-
TenaM. Takoe ycuieHue aroiuro3a aHTHTETAMU HA3BaHO OTCOHH -
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3aluei, T.e. MOArOoTOBKOH MHUKDOOPraHU3MOB K 3axBaTy ¢aroiu-
TaMHi. ParolTo3 ONCOHU3MPOBAHHBIX AHTUT€HOB HA3BIBAIOT UMMYH-
HbIM. LISl XapakTepUCTUKU aKTUBHOCTH ¢aroluTosa BBeaeH ¢aro-
LUTAapHBIH nokasartenab. s ompexeieHus: ero MoaCYMTHIBAIOT
MOoX MMKPOCKOIIOM 4YHUCJIO GaKTepHii, MOMIOLIEHHBIX OMHMUM (arouy-
ToM. ITons3ylorcst Takke OonMCOHOPArOUMTAPHBIM MHAEKCOM,
MPEeACTABSIIONIAM OTHOLIEHHEe (ParolMTApHbBIX IMOKAa3aTelei, MojyyeH-
HbIX ¢ MMMYHHOH U HEMMMYHHOH ChIBOPOTKOi. ParolMTapHEI 110-
Ka3aTeyb U orncoHoharoUTapHbIii WHAEKC UCIONB3YIOT B KIMHHYEC-
KO MMMYHOJIOTUM IJIST OLEHKHU COCTOSIHUSI UMMYHHUTETA U UMMYH-
HoOro craryca.

@arouuTo3 urpaet GOJBLUIYIO Pojib B MTPOTUBOGAKTEpUANLHOM, TIpO-
TUBOTPUOKOBOI M TIPOTMBOBUPYCHOMN 3allldTe, MOMAECPXKAHHUH DPe3uc-
TEHTHOCTH OpraHM3Ma K UY)XKEPOAHBIM BElIECTBAM.

9.7.2. KomnnemeHm

Ipupona xommiementa. KoMrnieMeHT npeacrapisieT coboi CIOXHBIN
KOMIUTIEKC OeJIKOB ChIBOPOTKM KPOBM, PEardMpyloliMX MeXAy coboi
B ONpeEAENIeHHOM MOoCIeN0BaTeIbLHOCTH U 00eCreYHBaOUIMX Y4acTHe
aHTUIEHOB M aHTHTEN B KJIETOYHBIX M TYMODPAIbHBIX PEAKUUSIX UM-
MyHHTeTa. OTKPBIT KOMIUTeMeHT paHiy3ckuM yueHbiM XK. Bopze, Ha-
3BaBIIUM ero <«ajieKcHHoM». CoBpeMeHHO€ Ha3BaHHE KOMIUIEMEHTY
nan [1. Dpnux.

KommieMeHT cocTouT M3 20 pasiHYamIUMXCS MO (HU3MKO-XHUMM-
YEeCKUM CBOMCTBaM GEJIKOB CHIBOPOTKHM KPOBH, €ro 0003HAYaIOT CUM-
BosioM «C», a IEBATb OCHOBHBIX KOMIIOHEHTOB KOMILJIEMEHTa — Liuc-
pamu: Cl1, €2, ... C9. Kaxnplif KOMIOHEHT MMeeT CYObEAMHULIBI,
KOTopble 0Opa3yioTcsi NMpH pacllielUIEeHHH; 0003HAYyaloTcsi OHM Oyk-
pamu: Clq, C3a, C3b u T.0. benku KoMIuieMeHTa SIBISIIOTCS r106y-
JUHAMYU WM [JIMKOMpPOTEHHAMH C MoieKyasipHoit Maccoii ot 80 (C9)
1o 900 Teic. (C1). BolpabarbiBaioTcss Makpogaramu, HedTpodunaMu
u cocrapnsioT S—10 % Bcex GelKOB CHIBOPOTKH KPOBH.

Mexanusm jelicTeus U pynkuus. KoMIUIEMEHT BBIMOJIHSET pa3HO-
obOpasHble QYHKLUMU U SIBASIETCS] OOHMM M3 IIaBHBIX KOMIIOHEHTOB
UMMYHHO#H CUCTEeMBbl. B opraHusmMe KOMIJIEMEHT HaxoOUTCS B Heak-
TUBHOM COCTOSIHUM M aKTUBMpYeTCsi OOBIY4HO B MOMEHT oOpa3oBa-
HUS KOMIUIEKCA aHTUreH — antureno. [locne akTuBanuu ero aei-
CTBUE HOCHUT KacKaZHblii XapakTep W IpEACTABJSET CEPUIO MPOTeo-
JIMTUYECKUX peakLMi, HanpasleHHbIX HA YCHJIEHUE UMMYHHBIX H Kie-
TOYHBIX peakuuil U aKTHUBALUIO NEHCTBUS AHTUTEN 110 YCTPAHEHHUIO
aHTureHoB. CyullecTBYyeT IBa INyTH AKTHBAllMK KOMIUIEMEHTA: KJac-
CHYECKMI W aNbTEpPHATUBHBIN. KiaccHYecKUH MYyTh OCYLIECTB-
JIIETCSL C yYACTUEM AHTUTEN U CXEeMAaTHYeCKH H300paxeH Ha puc. 9.5.
ITpu 3TOoM crniocobe akTUBaLMKU MPOUCXONUT MPUCOEIUHEHHE K KOM-
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MewmGparoaTaxylomuit
KOMTIIIEKC

A

B\ =

BHeZpeHHe KoMIUieKca
B MeMGpany

~
PanHuit koMrutexc

©
B e

6 MemGpaHoaTakyoumH
KOMTUIEKC

©

Puc.9.5. Knaccuueckuii (a) M anbTepHaTHBHBIN (0) MyTH aKTHBallMM KOM-
TiieMeHTa (cxema).

Cl, C2, C3... C9 — koMmnoHeHTh KoMmiuteMeHTa; AT — aHTureH; AT — aHTHTeNO;
B, I — KOMMOHEHThl (PepMEHTATUBHOI TNpHponbl; P — 6e10K nponepauH.

miekcy aHtureH — antutesio (A + AT) BHayane xommoHeHTta Cl
kommieMeHTa (ero Tpex cyopenuHul Clg, Clr, Cis), 3areM K obpa-
soBaBueMycst komruiekcy AT + AT + Cl npHcoemuHsIIOTCS Mocie-
I0BaTeJIbHO «paHHHE» KOMIIOHEHTHI KoMruieMeHTa C4, C2, C3. Bru
«paHHHE» KOMIIOHEHTbI aKTUBHPYIOT C MOMOIUbI0 (epPMEHTOB KOM-
noHent C5, npuyeM peakuusi NMpoTeKaeT yxe 6e3 YYyacTHs KOMII-
nekca Al + AT. KomnoHentr CS npukperisiercss K MeMOpaHe KIeT-
KH, U Ha HeM o0pasyercsi NUTHYECKHH KOMIUIEKC H3 <«IIO3THHX»
KoMroHeHTOB KoMruiemMeHnta C5b, C6, C7, C8, C9. Bror nuTHyec-
KHUHA KOMIIEKC Ha3blBaeTCst MeMGpaHoaTaKylomnM TaK KaK OH OcCy-
WIECTBASET JIM3UC KIETKH.

ANbTepHATHUBHBIM MyTb AaKTUBALUK KOMILJIEMEHTA MPOUCXO-
IuT 6e3 yyacTust aHTHMTENl M OCYLUECTBISETCS IO BHIpabOTKM aHTH-
TeJl B OpraHu3Me. AJIbTEPHATHUBHBIN MyTh TAKXe 3aKAHYMBAETCS aK-
TuBauuei komnoHeHta C5 M oOpasoBaHMEM MeMOpaHOATAKYIOIIETO
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KoMIulekca, Ho 6e3 yyactusi KoMroHeHToB Cl, C2, C4. Becp mpo-
liecc HayWHaeTcs C aKTUBaAUMU KoMmoHeHTa C3, Koropas MoXer
MPOUCXOAUTh HEMOCPENCTBEHHO B pe3yJbTaTe MPAMOro AeiCTBUS
aHTUreHa (HampuMep, MoJMcaxapuga MHKpPOOHOM KieTKH). AKTUBH-
poBaHHbI# KoMroHeHT C3 B3auMmoneiictByer ¢ ¢aktopamu B u D
(dbepMeHTaMH) cUCTeMBI KoMIUleMeHTa M GejikoM rponepauHoM (P).
O6pa3oBaBLUMIICS KOMILIEKC BKJIIOYaeT KOMIOHeHT C5, Ha KOTopoM
n dopMupyercss MeMOpaHOaTaKyIOLUUH KOMILIEKC, KaK W TpH Kiac-
CUYECKOM MYTH aKTUBALMHM KOMILJIEMEHTA.

TakuM 06Gpa3oM, KJIACCMYECKMII M aIbTEPHATUBHBIA MYTH aKTH-
BallMK KOMIUJIEMEHTA 3aBepluarTcsi oOpazoBaHHeM MeMOpaHoaTaKy-
IOLUET0 JTUTHYECKOr0 KOMILIeKca. MexaHU3M [JeifCTBHA 3TOro KOMII-
JieKca Ha KIETKy [0 KOHLA He BbIACHEH. OIHaKoO M3BECTHO, YTO 3TOT
KOMIUIEKC BHeIpsieTcsi B MeMOpaHy, oOpasyeT Kak Obl BOPOHKY C
HapyLIEHHWEM LEJIOCTHOCTU MeMOpaHbl. DTO IPUBOAMT K BBIXOAY M3
KJIETKM HHU3KOMOJIEKYJISIPHBIX KOMITOHEHTOB IIMTOILJIA3Mbl, a TaKXe
6eJiKoB, NMOCTYIUIEHUIO B KJIETKY BOIbI, YTO B KOHEYHOM HMTOre MpPH-
BOIMUT K THOEH KIETKH.

Kak yxe ykasbIBajoch, Nnpoliecc akTUBAaLlMM KOMIUJIEMEHTAa Ipen-
CTaBNAET KackamHylo ¢epMEeHTATHBHYIO peakLHI0, B KOTOPOH yda-
CTBYIOT MpOTeaskl W 3CTepasbl, B pe3y/bTaTe yero obpasylorcs npo-
OYKTBI mpoTeosn3a kKoMmnoHeHToB C4, C2, C3, C35, c¢bparMeHTs
C4b, C2b, C3b, C5b, a Takxe ¢parmeHnthl C3a u C5a. Eciu ¢par-
MeHThl C4b, C2b, C3b, CSb yyacTByIOT B aKTMBallHM CUCTEMBI KOM-
njaeMeHTa, 10 ¢parMentsl C3a u CS5a obnamaroT ocoGoit Guomoru-
YecKoi aKTUBHOCTbIO. OHM BBICBOOOXITAIOT T'MCTAMHUH M3 TYYHBIX
KJIETOK, BbI3BIBAIOT COKpallleHWE TJNaAKOi MYCKYIaTypsl, T. €. Bbl-
3bIBAIOT aHAQHIAKTHYECKYIO peaKUHIo, TO3TOMY OHM Ha3BaHbI aHa-
(bUIOTOKCUHAMM.

CucreMa KoOMIUIEMeHTa o0ecreuyuBaeT:

A LUTOJIUTHYECKOE W LIMTOTOKCHYECKOE NEeHCTBME aHTUTEN Ha KIIET-
KHU-MUILUEHH Grarogapsi o6pa3oBaHHI0 MeMOpPaHOATaKyIOLEro KOM-
nieKca; i

A axtupauMio arouuTo3a B pe3yNbTaTe CBA3BIBAHUS C MMMYHHbI-
MM KOMILUTEKCAMHM M aICcOpOLMU UX peLentopaMd Makpodaros;

A yyacTHe B MHAYKUMM MMMYHHOTO OTBeTa BCJIENCTBHE obGecrieye-
HHUSA mpoliecca [JOCTaBKHM aHTUreHa Makpodaramu;

A yyactve B peakUHUM aHapuIAaKCHHM, a TaKXe B Pa3BUTUH BOCHA-
JIEHWs BCNEICTBHE TOTO, YTO HEKOTOpble (pparMeHTH KOMITIEMEHTA
00J1aal0T XeMOTAKCHYECKOH aKTUBHOCTBHIO.

CnenoatenibHO, KOMIUIEMEHT 00j1ajaeT MHOTOCTOPOHHEN HMMMYy-
HOJIOTHYECKON aKTUBHOCTbIO, YYacTBYeT B OCBOOOXEEHHM OpraHu3-
Ma OT MUKPOOPraHM3MOB Y JPYrHX aHTUT€HOB, B YHUYTOXCHHUH OITy-
XOJIEBBIX KJIETOK, OTTOPXEHMHM TPAHCIUIAHTATOB, AJUIEPIrHMYECKHX T0-
BPEXIEHUAX TKaHed, UHAYKLUMH MMMYHHOrO OTBeTa.
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9.7.3. Uhmepgpepor

Ilpupona untepdepona. UHrepdepoH mnpencrabiaser coboil Genox,
obyanaonuii MPOTUBOBUPYCHBIM, MPOTHBOOMYXONEBbIM M HMMYHO-
MOJYJIUPYIOLUUM CBOWCTBAMM, BbIPabaTHIBAEMbIi MHOTMMM KJIETKA- -
MU B OTBET Ha BHeJpeHUE BHUpyca WU CIOXHBIX 6HoromumepoB. UH-
TepcdepoH reTeporeHeH Mo CBOEMY COCTaBY, ero MoJeKyjspHas Macca
kosebnercs ot 15 mo 70 x/I. OtkperT B 1957 r. A. AiizexcoM 1 X. JIun-
OeMaHOM NpPU HM3YYEHHUU SIBJIEHHS] WHTep(depeHIIMH BHPYCOB.

CeMeiictBo MHTEpdepoHOB BKIO4aeT Gonee 20 GenkoB, pasiu-
yaoluxcsi mo GpU3MKo-XMMHYECKUM cBoiicTBaM. Bce oHU oGbemuHe-
Hbl B TPU IPYIIBI 110 UCTOYHHKY NMPOUCXOXIEHHUS: o, B, y. a-WH-
TepdepoH BbipabaTbiBaeTcsl B-muMdoliMTaMu; €ro MmoayyaloT U3 Jieii-
KOLIUTOB KPOBH, MO3TOMY Ha3bIBAalOT JiedKouuTapHbiM. B-HHTepde-
POH MOJY4YalOT NMPHU 3apaXeHUU BHUPYCAMHU KYJAbTYPHI KIETOK (uUO-
pobacToB 4yeynoBeKa; ero Has3bBalOT GpuGpobIacTHEIM. y-UHTepdepoH
MONYYAIOT U3 UMMYHHBIX T-TUMGOIIUTOB, CEHCHOMIN3UPOBAHHBIX aH-
TUTEHAMH, TO3TOMY €ero Ha3blBalOT UMMYHHBIM. HMIHTEepdepoHbl 00-
JIAJAlOT BUIOBOI CrIelMPUYHOCTBIO, T.e. MHTEP(EPOH YeIoBEKAa Me-
Hee 3(eKTUBEH IUISI XUBOTHBIX U HaobOpoT.

Mexanusm aeiictus. [IpoTrBoBHpYycHOE, aHTUNpOIHGEpaTUBHOE H
HMMYHOMOIYJIHpYIOlllee NeicTBUe MHTEpGEpOHOB HE CBA3AHO C He-
MOCpeICTBEHHBIM BJIIMSIHUEM HAa BHPYCHI WJIH KJIETKH, T.e. MHTepde-
POH He JIeiCTByeT BHe KJIeTKH. AGCOpOUpYsCh Ha MOBEPXHOCTH KJIETKH
WM MPOHMKAsl BHYTPb KJIETKH, OH Yepe3 reHOM KIeTKH BJIUSAET Ha
TpoLiecChl PENpPORYKLUMKM BHUpyca WIM mpojindepauuio xierku. IMo-
3TOMY HAeicTBHe UHTepdepoHa B OCHOBHOM ITPO(HIAKTUYECKOE, HO
€ro UCMOJIb3YIOT U B JIEYEOHBIX LIENSX.

3nauenne maTepdeponoB. MHtepdepoH urpaer Gonbluyio ponib B
MOAJEPXAaHUM PE3UCTEHTHOCTH K BUpYycaM, IMO3TOMY €ro IpHUMEHs-
10T U MPOWIAKTUKH M JIeYEHUS] MHOTHUX BHUPYCHBIX WMH(pEKUUi
(rpumnr, ageHOBUPYCHI, repliec, BUPDYCHBINA IenmaTut U Ap.). AHTUIIPO-
JindepaTUBHOE JeiicTBHe, 0COGEHHO y-MHTepdepoHa, UCIONB3YIOT AMiS
JIeYeHHUs 3JI0KAYEeCTBEHHBIX OINyXoJieil, a MMMYyHOMOZIYJIUpYyIoLee
CBOMCTBO — ISl KOPPEKIHUH paboTbl UMMYHHON CHUCTEMBI C LIENbIO
ee HOpMAIM3alMKU MPH PaA3THUYHBIX UMMyHomedHIIUTaX.

Pa3paGoraH U MPOM3BOOMTCA PAX MPENapaToB o.-, B- U y-UHTEpDe-
poroB. CoBpeMeHHbIe Mpenaparsl MOJy4aloT MeToaMid OHOTEXHONOTHH,
OCHOBaHHBIMK Ha TIPUHLIMIAX TeHETHYeCKON HHXeHepuu (cM. riaBy 6).

9.8. AHTUreHbI

AHTUTeHbl — 3TO JIIOOble T€HETMYECKH YyXepOAHBbIe IJISI NaHHO-
ro opraHusma BeluecTBa (OOBIYHO GHOIOJMMEDHI), KOTOpBIE, IMOIMAaB
BO BHYTPEHHIOIO Cpelly OpraHu3Ma WM obpasysich B OpraHuU3Me, BbI-
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3bIBAIOT OTBETHYIO CHELU(PUYECKYIO MMMYHOJIOTHYECKYIO PeakLHIo:
CHHTE3 aHTHUTeJl, MOsIBICHUE CEHCHOMIH3UPOBAHHBIX JTUMGPOLMTOB WIH
BO3HMKHOBEHHE TOJIEPAHTHOCTA K 3TOMY BELUIECTBY, T'MIEPYYBCTBU-
TEJIBHOCTU HEMEMJIEHHOIO U 3aMeUIEHHOIo THIIOB MMMYHOJIOTHYEC-
KOi mamMsTH. AHTHUTENA, BblpabaTbiBaeMble B OTBET Ha BBEEHME aH-
TUrEHA, CreLnpUYEecKH B3aUMOJIEIHCTBYIOT C 3TUM aHTUTEHOM in Vitro
M in vivo, o6pa3ysl KOMIUIEKC AHTUTEH — AaHTHUTEJIO.

AHTHreHbI, Bbi3bIBAIOIHE MOTHOLEHHBIA UMMYHHBIH OTBET, Ha-
3bIBAIOTCA MOJIHBIMHU AaHTUTEHAMM. DTO OpraHNMYecKHe BelllecTBa
MUKPOGHOTO, pacTUTENIBHOrO U XWBOTHOTO MPOUCXOXIEHHA. XUMH-
YECKUE 3JIEMEHTHI, NMPOCThIE U CJOXHbIE HEOPraHUYecKHe COeAMHE-
HUSI aHTUTEHHOCTBIO He 00Naalor. AHTUIEHAMH MOTYT ObITh KaK Bpef-
Hble, TaK U Oe3BpelHble IS OpraHU3Ma BeleCTBa.

AHTHUreHaMH SIBJIAIOTCA Takxke OakTepuM, rpuObI, TNpocTeiiliue,
BUpYChI, KJIETKU M TKAHU XHBOTHBIX, MOMAaBLIME BO BHYTPEHHIOIO
cpelly MakpoopraHuM3ma, a TakXe KJIEeTOYHble CTEHKH, LIMTOIJa3Ma-
THYECKHME MeMOpaHbl, pUbOCOMBI, MHUTOXOHIAPHH, MHUKpPOOHBIE TOK-
CHUHBI, 3KCTPAKTbl F€IbMMHTOB, bl MHOTMX 3MEH W mMyel, NMpHpo.-
Hble OG€JIKOBble BelLIECTBa, HEKOTOpbI€ MOJMCcCaXapUAHble BelllecTBa
MHUKPOOHOTO TMPOUCXOXIEHUS, PACTUTEIbHbIE TOKCHMHBI M T. . AH-
TUIEHHOCTb OMNpEAEAseTcss CTPYKTYPHbIMH OCOOEHHOCTSIMU OHOMONHU-
MEpoB, SIBIAIOIIMXCS TEHETUYECKH UYXEPOAHbIMH IJISi OpraHMU3Ma.
BonbIIMHCTBO M3 HHMX COAEPXAT HECKOJBKO BMIIOB aHTHUreHOB. Ko-
JINYECTBO AHTHUIE€HOB B MPHPOME YBEJIUUMBAETCS B pe3y/bTaTe MOsB-
JIEHUS] aHTUTEHHBIX CBOWMCTB Y MHOTMX HEAHTUTEHHBIX CYOCTaHLIMiA NpH
COeIMHEHHH UX C IPYrMMM BellleCTBAMH.

Hexkoropble BelECTBa CAMOCTOSTENIbHO HE BbI3HIBAIOT UMMYHHO-
ro oTBeta, HoO NMPHOOPETAIOT 3Ty CHOCOOHOCTH MPU KOHBIOTALUU C
BbICOKOMOJIEKYISPHBIMU  O€JIKOBLIMH HOCHTENAMU HJIU B CMECH C
HUMHU. Takue BeleCTBa Ha3bIBAIOT HEMOJHBIMU AHTUIEHAMH, WU
ranteHaMu. ['anTeHaMu MoryTt ObITb XMMHYECKHE BELIECTBA C Ma-
JIoif MoneKyJspHOi Maccoil Wi Gonee CHOXHbLIE XMMHUYECKUE Be-
liecTBa, He obnanalolie CBOICTBAMM IONHOTO AHTUTEHA: HEKOTO-
pble OaKTepUaNibHbIE MOAMCAXapUIbl, MOAUMNENTUA TyOepKyne3HoH
nanouku (PPH), AHK, PHK, aunuael, mentuabl. I'anteH sapiasgeTcs
YaCThiO MOJHOTO MJIM KOHBIOrMpOBaHHOTO aHTUreHa. O6pasylowmecs
K KOHbloraty 6enka ¢ ranteHoM aHTHTeJa MOIYT TaKKe pearupo-
BaTh U cO CBODOAHBIM ramnreHoM. lanTeHbl UMMYHHOro OTBETa He
BbI3bIBAIOT, HO OHM BCTYMAalOT B PEAKLHUIO C ChIBOPOTKAMH, coAep-
XalMU crieudHryeckue K HUM aHTHTeNa.

AHTHreHbl 065131a10T crieuM¢pUYHOCTBIO, KOTOpasi CBA3aHAa ¢ Ka-
Koit-mubo onpeneseHHOH XMMUYECKOH TPYMIOH B COCTABE MOJIEKY-
Jibl, Ha3bIBaeMO NE€TEPMHUHAHTON, WIM 3nuTOoNoM. Jletepmu-
HaHTbl @HTUIEHAa — 3TO Te ero YacTH, KOTOphbie PAacCMO3HAIOTCS aH-
TUTEIAMH U UMMYHOKOMMETEHTHBIMU KJIETKAMM.

[MonHble aHTHreHbl MOTYT MMEThb B CBOEM COCTaBe 1Be U Oosee
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ONHO3HAYHbIE AETEPMUHAHTHBIE IPYNIMUPOBKH, MO3TOMY OHH SIBNS-
10TCS1 ABYXBAJICHTHBIMU WM MoNUBaIeHTHBIMU. HermonHble aHTHUreHDbI!
(ranteHbl) MMEIOT JIMLIbL OAHY AETEPMUHAHTHYIO IPYMIHUPOBKY, T.€.
SIBJIAIOTCS OXHOBAJIECHTHBIMMU.

Haubonee BbIpaXeHHbBIMH AaHTHUI€HHBIMU CBOCTBAMM 001aHaIOT
6enkd Kak OMOMOAMMEPBI C BbIPaXKEHHON TEHETHYECKO YyXepoj-
HocTblo. YeM Janblie Apyr oT Apyra B (pMIOTE€HETHYECKOM Pa3sBUTHH
OTCTOSIT XHBOTHbIE, TeM OoJbllueil aHTUIeHHOCTBIO OymyT obiaamars
HX OeJKH MO OTHOLUEHMIO APYr K JAPYry. BTo CBOHCTBO GEJIKOB HC-
MOJIb3yeTCH ISl BbISIBJICHUS (PUIOTEHETHYECKOrO POACTBA XHBOTHBIX
Pa3iMuHBIX BHIOB, a TaKXe B CyneOHO-MeIMLIMHCKOH 3KCITepTH3e
(st onpenesieHUs BUAOBO NMPUHAUIEXHOCTH MSTEH KPOBH) W IHU-
1eBOi MPOMBILLIIEHHOCTH (IS BbISIBICHUS] PanbCHUKALUN MSICHBIX
MPOAYKTOB).

Bosbllioe 3HaYeHUE MMEET MOJIEKYJIsSpHAasi Macca aHTUreHa. AHTH-
FeHHOCTBIO 006sa1al0T OGMONMOJAUMEPBI C MOJIEKYISIpHOH Maccoil He
MeHee 5—10 kJI. M3 atoro nmpaBujia CYIUECTBYIOT UCKJIIOUEHHUSA: HYK-
JIEMHOBBIE KUCJOTbl 0ONafalot Gosiblioi MOJIEKYJISApHOI Maccoii, Ho
MO CpaBHEHMIO ¢ OCJIKOM MX aHTHIeHHbIE CBOMCTBA ropasio MeHee
BblpaXeHbl. ChIBOPOTOYHBIH aIbOYMHH M reMOrIoOMH 00/1ajaioT ofu-
HaKoBoil MoJsieKynsipHoii Maccoit (~ 70 000), Ho anbGyMHH sABAsIETCS
Gosiee CUNBHBIM AHTUIEHOM, Ye€M reMOraoSuH. D10 00yciaoBJIEHO
pa3iHYMeM B BAJIEHTHOCTH YKa3aHHBIX O€JIKOB, T.e. YUCJIE colepXa-
LIMXCS B HUX JETEPMUHAHTHBIX [PYMIL.

AHTHTEHHOCTb CBSI3BIBAIOT C XECTKOI MOBEPXHOCTHOI CTPYKTYpOit
HNETEPMHHAHT, PacloioXeHHeM aMUHOKHMCIIOT, COCTaB/ISIIOIUMX TOJNH-
nenTHAHbIE Lenmd, ocobeHHO MX KOHLeBble yacTH. Hampumep, Xxe-
JIATUH MHOTHE Tofbl HE CYUTAICA AHTUTEHOM H3-32 OTCYTCTBHS Xe-
CTKHMX CTPYKTYpP Ha MOBEPXHOCTH MOJIEKYJbl, XOTS [MPEACTABIACT
coboii 6enoK ¢ 6oJIblIOK MOJEKYIsApHOK Maccoil. Monekyna xena-
THHAa MOXET NMpUOOpecTH CBOWCTBA AHTUreHAa, €CJIM BBECTH B €€
CTPYKTYPY THPO3WH WM IpYroe XMMHUYECKOe BEILECTBO, MpHIalolLee
XKECTKOCTb MOBEPXHOCTHBIM CTPYKTypaM. AHTUIeHHasi AeTepPMUHAHTA
MOJINCAXapPUAOB COCTOUT U3 HECKOJBKHUX FEKCO3HBIX OCTAaTKOB.

AHTUreHHbIE CBOHCTBA XENaTUHA, reMorioOMHa U Apyrux cnabbix
AHTHIEHOB MOXHO YCHJIUTb, aACOPOMpYSl HX Ha pa3jIM4HBIX HOCHTE-
Jiax (KaoJMH, aKTHBUPOBAHHbIN Yrojib, XMMHUYECKHE MOJIUMEPDI, M-
POOKHMCh ATIOMMHHUSL M JIp.). DTH BEILECTBA MOBBIIIAIOT UMMYHOTEH-
HocTb aHTUreHa. OHM Ha3bIBalOTCA agblOBaAaHTaMH (cM. miaBy 9).

Ha MMMyHHBIX OTBET BIMSET KOJMYECTBO MOCTYMAOLEro aHTHU-
reHa: 4eM ero Oosiblle, TeM Oonee BbipaXeH WMMYHHBIH oTBeT. On-
HaKo NpH CIAULIKOM OOJIbLIONH 03¢ aHTHI€HA MOXET HACTYNMUTb UM-
MYHOJIOTHYecKasi TONEPAHTHOCTb, T.€. OTCYTCTBME OTBETa OpraHHU3-
Ma Ha aHTUTEHHOE pa3JpaXeHHe. DTo SABJEHHE MOXHO OOBSICHHUTH
CTUMYJISILMER AHTUIEHOM CYOMOMYNISLUU CYNnpeccopHbIX T-numeo-
L{UTOB.
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BaXHbIM yCIOBUEM AHTHIEHHOCTH SABJISIETCS pacTBOPMMOCTb aH-
TUreHa. KepaTHH — BBICOKOMOJIEKY/ISIPHBII §€0K, HO OH HE MOXET
ObITh NMpeaCcTaBicH B BUJIE KOJJIOMIHOTO PacTBOpa U He ABJAETCH aH-
TUTEHOM.

FanTeHsl M3-3a HEOOJNBILOH MONEKYNSAPHOM Macchl He (PUKCHpPY-
IOTC UMMYHOKOMIETEHTHBIMU KJIETKAMM MaKpOOpraHM3Ma U He
MOTYT BBI3BaTh OTBETHYIO MMMYHOJIOTHYECKYIO peakuuio. Ecau more-
KYyJly rafnTeHa HCKYCCTBEHHO YKPYITHHMTb, KOHBIOTHPOBaB €€ C KpyIl-
HOM GeJIKOBOi MOJIEKYJIOH, MOMYYUTCH TMOJHOUEHHBIH aHTHUrEH, CIe-
UMpUYHOCTb KoToporo Oyner orpelensTh ranrteH. bejlok-HocHUTeENb MpH
3TOM MOXET TEPSATh CBOIO BUIOBYIO ClieLM(UYHOCTh, TaK KakK [Je-
TEPMUHAHTBI ranTeHa paclnoloXeHbl Ha ero IOBEpPXHOCTH W Tepe-
KDbIBAIOT €r0 COOCTBEHHbIE NETEPMHUHAHTHI.

MonyranmreHbl — HeOpraHUYECKHe pamuKaibl (ifox, 6poM, HHUT-
porpynmna, a3oT 4 T.I.), IPUCOEOHHUBILUMECS K OEJIKOBOM MoOJeKy-
Jile, MOTYT MEHATb MMMYHOJIOTHYECKYIO cneunduyHocTs 6enka. Ta-
KHe iHoAMpoBaHHBIE WIM GpOMUpOBaHHBbIE GeJIKM BbI3bIBalOT 00pa3o-
BaHHE aHTHUTEN, crieUPUYHBIX K ioay U OPOMY COOTBETCTBEHHO, T. €.
K TeM AEeTepMMHAHTaM, KOTOphI€ PACIOJNIAraloTCsl Ha I[OBEPXHOCTH
MOJIHOTO AHTHUIEHA.

[IpoaHTHUTeHH — ranTeHbl, KOTOPble MOTYT COEIHHATBHCA C
coOCTBEHHBIMU OE/IKaMU OpraHM3Ma M CeHCUOWIM3MPOBATh €ro Kak
ayroaHTHreHsl. HanpuMep, npoayKThl paclUeIVIEHHs] MEHULHWIHHA B
COelMHEHUH ¢ OGeNKaMM opraHu3Ma MoryT ObITb aHTUreHaMM.

IF'eTepoaHTUreHbl — oOOlIME AHTUIEHBbI, BCTpeyamol(Uecs Y
pa3HBIX BUIOB XHBOTHBIX. BriepBble 3TOT (peHOMEeH ObUI OTMEYeH B
onbrax JIx. ®opcmana (1911), xoTopblit UMMYHH3UPOBAT KpPOJHUKA
CyCHeH3Hell opraHoB MOpCKOil CBUHKH. [TosiyyeHHast OT KpoJiMKa Cbl-
BOPOTKA COZEepXajla aHTWUTeNa, BCTYMaBLIKME BO B3aUMOJEHCTBUE HE
TOJILKO ¢ OeJIKaMHU MOPCKOM CBMHKH, HO U C 3pHUTpoLMTamMH Oapa-
Ha. OKasanoch, YTO MOJUCAXAPUABI MOPCKOW CBMHKH B aHTUI€HHOM
OTHOLIEHUN OJMHAKOBBI C IOJMCAXapUIaMH SPUTPOLIUTOB OapaHa.

IetepoaHTHTeHB! OOHAapyXeHbl y YEJIOBEKA M HEKOTOPBIX BHIOB
6aktepuii. Hanpumep, Bo30yauTeN b YyMbl U SPUTPOLIMTHI YeaoBeKa
¢ 0 rpynmoii xpoBu MMeilOT ofllMe aHTHreHbl. B pesynbrate HMmy-
HOKOMIETEHTHbIE KJIETKH 3TUX JIIOAeH He pearupyior Ha Bo3byauTte-
JIL YyMBI KaK Ha YyXEpPOAHDLIf aHTUINeH M He Pa3BUBAIOT ITOJHOLECH-
HOH MMMYHOJIOrHYECKON peaki[ud, YTO HEepedKO MPUBOIUT K JeTanb-
HOMY KCXOLY.

AnnoaHTHTeHB (U302HTHIEHBI) — PANIMYHBIE AHTHUTCHBI BHYT-
pHu oxHoro Buaa. B Hacrosiiiee BpeMsi B 3pUTPOLIMTAX 4YeJioBeKa 00-
HapyxeHo Gosee 70 aHTHreHoB, KoTopele maioT okoino 200 000 co-
yeTaHUi. s rmpakTHyeckoro 3APaBOOXpaHEHHs pelualollee 3Haye-
HUE UMEIOT rpynibl KpoBU B cucteMe ABO u pesyc-antureH. Kpome
SPUTPOLIMTAPHBIX AHTUIEHOB, y YEJIOBEKA CYUIECTBYIOT M ADYrHe aji-
JIOAHTHUTEHBI, HAMPUMEDP AHTUIEHBbl IJIABHOrO KOMILUIEKCA THMCTOCOB-
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mectumoctt — MHC (Major Histocompatibility Complex). B 6-it nape
XPOMOCOM YeJIOBEKA pACMOJAraloTCsl TPAHCIUIAHTALIMOHHBIE AHTHIE-
Hel HLA (Human Leucocyte Antigens), AeTepMHUHUpYIOILHE TKaHe-
BYIO COBMECTUMOCTh TIpH Nepecalke TKaHeil U opraHoB. TkaHaM yeno-
BeKa NMpucylua abcomorHas MHIUBUOYANbHOCTh, U MOXOGPaTh JOHOPa
M pEeLMNHUEHTa C OJWHAKOBBIM HaGOpOM TKAHEBbIX AHTHUIEHOB MpaK-
THYECKH HEBO3MOXHO (MCKIIIOYEHHE — OIHOAMLIEBblE GIM3HELbI).

KneTkn 3710Ka4ecTBEHHBIX OMYXOJieil TaKkxke COAEpXaT aHTUIeHBI,
OTJIMYAIOLLMECS OT AHTUTEHOB HOPMAJIBbHBIX KJIETOK, YTO MCIOJIb3Y-
ercsl JUIsi UMMYHOAMArHOCTUKH onyxoneit (cM. riaBy 9).

AHTHTEHbI 0akTepuii, BUpycoB, rpuOOB, MpPOCTEHLIMX SBIAIOTCH
MONHBIMU aHTUreHaMH. B COOTBETCTBHM C XHMHYECKHM COCTaBOM, CO-
IepXaHHEM M KayeCTBOM OCJIKOB, JIMMHAOB, UX KOMILIEKCOB aHTH-
TeHHOCTb Y pa3sHbIX BHIOB MMKPOOPraHW3MoB pa3nuyHa. [Toatomy
KaXObIii BUA MpeACTaBsieT cobOH aHTUreHHyI0 MO3aHMKy (CM. IJiaBy 2).
AHTHreHbl MHUKPOOPraHM3MOB HCHOJIB3YIOT IS TOJYYeHUsI BaKLIMH
M JUArHOCTHYECKHX MpenaparoB, a TaKXe HACHTHHHKALMM U UHAM-
KaluUu MHKPOOPraHH3MOB.

B npoiiecce 3BONIOLMM AHTUIEHHAs CTPYKTypa HEKOTOPBIX MMK-
POOPraHM3MOB MOXeT MeHSITbcsA. OcoGeHHO GOJIbIOI M3MEHYMBOC-
ThIO AHTHTEHHON CTPYKTYpbl oOnamaioT BHUpych (rpunmna, BUY).

Takum o0pa3oM, aHTHUreHbl, KAK FeHETHYECKH YYyXepoAHblie Be-
LIECTBA, OCYILECTBISAIOT 3aMyCK UMMYHHOI CHCTEMEbI, NIPUBENEHHUE ee
B (YHKUHMOHAIBHO aKTHBHOE COCTOSHHUE, BHIpaXalollieecsi B MpOsB-
JICHHHM TeX UIH WHBIX UMMYHOJIOTHYECKHMX peaKLMii, HanpaBlneHHbIX
Ha ycTpaHeHHe HeOGIaronpUATHOro BO3ACHCTBMS aHTUICHA.

9.9. AHTUTEenoobpasoBaHue

Ilpupona anturen. B oTBeT Ha BBeAEHWE aHTUreHa UMMYHHasl CHCTe-
Ma BbIpabarbiBaeT aHTUTeNAa — OEJNKU, CIOCOOHbIE cnelupHYEcKH cO-
eAMHATBCS C AHTUTeHOM, BBI3BABIIMM HMX oOpa3oBaHMe, U TaKUM
06pa3oM yyacTBoBaTh B HMMYHOJOTHYECKUX peakuusx. OTHocsTes aH-
THTENa K y-Io0yaHHaM, T. €. HAUMEHee MOABUXHONH B JJIEKTpHYec-
KoM nonie ¢ppakiun 6eIKOB CHIBOPOTKH KpoBU. B opranusme y-rio-
6yAMHB! BbIpabaThIBAIOTCA OCOOBIMHM KJIETKAMH — TutaaMouutaMu. Ko-
JINYECTBO y-INIOOYJIMHA B CHIBOPOTKE KPOBH COCTABNSET MPUMEPHO
30% ot Bcex 6enkoB KpoBH (ansOyMUHOB, o-, B-IJIOGYJIUHOB U Ap.).
B cootBetrcTBHMH ¢ MexnyHaponHo# KiaccuduKaluen y-raoGyaHHBI,
Hecywne (pyHKLUUU aHTHTEN, MOJyYMSIM Ha3BaHUE UMMYHOINOOYnu-
HOB U oGo3HayaloTcsi cumBosioM Ig. CrremoBaTenbHO, aHTHTENIA — 3TO
UMMYHOTNOOY/IMHBI, BblpabaTpiBaCMble B OTBET Ha BBEACHHE AHTHU-
reHa U cnocoGHble crieleryeckd B3aHMOLCIACTBOBATH C 3THM Xe
AHTUIECHOM.

@ynxunn anTuren. IlepBuyHas (yHKUMS aHTUTEN COCTOMT BO B3a-
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MUMOJEHCTBHH MX aKTUBHBIX LIEHTPOB C KOMIUIEMEHTAPHBIMH UM Je-
TEPMHHAHTAMU aHTHUreHOB. BTOpHYHAs (YHKIIHSA aHTHTEN COCTOUT B
ux crocobHocTu:

® CBSI3BIBATh AHTUTEH C LIENBIO €ro HeHTpaNM3alMKU M TUMHHALUU
M3 OpraHu3Ma, T. €. MPUHUMATh y4acTe B OPMUPOBAHHMHM 3aLIM-
Thl OT aHTHMIeHa;

® y4yacTBOBAaTh B PACNO3HABAHHHU <«4YXOIO» aAHTMICHA;

® 0GecneynBaTh KOOMEPALHI0O HMMYHOKOMITETEHTHBIX KAETOK (MakK-
podaros, T- n B-mumdbouuToB);

® y4yacTBOBAaTh B Pa3lM4HbIX popMax UMMYHHOro orpera (carouu-
t03, KWutepHas ¢yukuusa, THT, I'3T, umMmyHonrornyeckas To-
JIEPAHTHOCTb, WUMMYHOJIOTHYECKAsA TNaMSTh).

IlpumMenenne aHTHTE]l B Meauiuue. BciencTBue BBICOKOM CrieLM-
¢dudHOCTH W GONBLLIOH PONH B 3ALUUTHBIX HMMYHHBIX peakLHUSIX aH-
TUTENIAa UCTIOJB3YIOT IS AUATHOCTUKM WHMEKIHOHHBIX U HeHHbeK-
LIMOHHBIX 3a60/IeBaHUH, ONpeeleHHs] UMMYHHOTO CTaTyca OpraHM3-
Ma, NpoHNAKTUKH M Tepanuu psifa UHGDEKLHOHHBIX U HeUH(eK-
LMOHHBIX Goie3Heil. g 3TOro CyliecTBYIOT COOTBETCTBYIOIIHE HM-
MYHOOHOJIOTHYECKHE TpenapaThl, CO3NAHHbBIE HA OCHOBE AHTHTEN M
UMelolliHe LeleBoe HasHaueHue (cM. raaBy 10).

CrtpykTypa anTHTen. Beskd MMMYHOITOGYJIMHOB 1O XHMHYECKOMY
COCTaBy OTHOCATCH K IIMKOMPOTEMIAM, TaK KaK COCTOSIT M3 MpoTe-
HMHA U caxapoB; mocTpoeHbl M3 18 amuHokucnoT. MMelor BUmoBbIE
OTJIMYHS, CBSI3aHHbIE [IaBHBIM 00pasoM ¢ HaGoOpoM aMHHOKHCIIOT.
MornekynspHas Macca MMMYHOIJIOGYAUHOB HAXOZUTCS B Iipeaeiax
150—900 xJI. Ux Monexynbl WMEIOT LIMWIMHIPHYECKYIO dOopMy, OHU
BHAHBI B 3JIEKTpOHHOM MHKpockomne. [lo 80 % wMMyHOrn1oGyIMHOB
HMEIOT KOHCTaHTY CelMMEHTAUMH 7S; YyCTOMYUBBEI K CHAaGbIM KHUCIIO-
TaM, 1Ieso4aM, HarpesaHHio no 60 °C. BbuieauTs MMMYHOIJIOOYH-
Hbl U3 CHIBOPOTKH KPOBM MOXHO (bH3HYECKMMU U XUMHUYECKMMHU Me-
TofaMH (3/ekTpodope3, M303MEKTPUYECKOE OCAXKAEHHE CITUPTOM M
KMCJIOTAMH, BbicanuBaHue, appuHHasi xpomarorpadus U nap.). BTH
METOJbI HCHOJIb3YIOT B MPOU3BOACTBE NPHU IPUTOTOBIEHUU UMMYHO-
6HOTOrMYecKUX MpenapaTos.

UMMyHOrNIOBYIMHBI 1O CTPYKTYpE, aHTUT€HHbBIM U UMMYHOOHO-
JIOTMYECKHM CBOJCTBAM pa3mesigiorcss Ha narb Kiaccos: IgM, IgG,
IgA, IgE, IgD (ta6n. 9.1). UMMyHornobynunsl M, G, A umeror noa-
knaccel. Hampumep, I1gG umeer uernipe noaxnacca (IgG,, IgG,,
IgG,, 1gG,). Bce kiacchl ¥ MOAKIACCHI PA3TUYAIOTCA MO AMUHOKHC-
JIOTHOI MocienoBaTe/IbHOCTH. UMMYHOIIOGY/IHHBI YeIOBEKA W XXHBOT-
HBIX CXOIHBI MO CTPOEHHIO.

P. INoprep u JI. DnenbMaH yCTAHOBWIM CTPOEHHE MOJIEKYJIbl MUM-
MyHor1o6y1uHOB. 1o UX HaHHBIM, MOJEKYIBI UMMYHOIJIOOYJIHHOB BCEX
MATH KJIACCOB COCTOSIT M3 MOJIMIIENTUAHBIX Lenei: JBYX ONMHAKOBbIX
Tkenslx ueneit H (oT aHmi. heavy — TsixeNblif) U ABYX OXMHAKO-
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L-uens H-uens H-nens  L-uens

o b

Fab- & 55§ 5
¢parMenT
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r 3
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1 >
{ - |
Fc-¢parmenr

Puc.9.6. CrpoeHne uMMyHornoGynuHa knacca G (cxema).
OOGbsICHEHHE B TEKCTe.

BbIX Jerkux ueneit — L (ot aurn. light — nerkuit), coeguHEHHBIX
Mexay coboit aucynsGUIHBIMH MOCTHKAMH (pHc. 9.6). CooTBETCTBEHHO
KaxmoMy Kiaccy MMMyHornobyiuHos, T.e. M, G, A, E, D, paamu-
YaloT NATH TUMOB TSXENBIX Leneh: p (Mio), y (ramma), a (anpda), €
(ancuiioH) U & (mesabTa), UMEIOLIMX MOJIEKYJISIPHYIO Maccy B Ipeae-
nax 50—70 /I (comepxar 420—700 aMHHOKHCIOTHBIX OCTAaTKOB) M
PA3TMYAIOLINXCSA 10 AHTHreHHOCTH. Jlerkue Lemu BceX MATH KJIacCoB
ABNAIOTCA o6IMMH ¥ ObIBAIOT ABYX TMMOB: k (Kamma) u A (am6aa);
HMeIOT MOoJIeKyasipHylo Maccy 23 kI (214—219 aMHHOKHCIOTHBIX
ocratkoB). L-uenu MMMYHOIVIOBYJIMHOB pa3fMYHBIX KJIACCOB MOTYT
BCTYMaTh B coeqUHEHHE (PeKOMOMHMPOBATHCSA) KaK C FOMOJIOTHYHBI-
MH, TaK U ¢ rerepojornyHbiMH H-nemsmMu. OnHako B ofgHO# U Toik
Xe MoJIEKYJle MOryT ObITb TOJNLKO WIAeHTHYHbIe L-uenu (x WM A).

Kak B H-, tak u B L-uensix uMeerca BapuaGenbHas — V (oT aHD.
various — pasHblif) obacT, B KOTOpPOIi I10C/AEIOBATETBHOCTE aMHHO-
KHUC/IOT HEMOCTOSIHHA, U KOHcTaHTHas — C (oT aHmi. constant — mo-
CTOSIHHBIH) 00acTh C MOCTOSIHHBIM HaBOpOM aMHHOKMCIOT. B jerkux
v Taxenbix uensx pasnuyaior NH,- 1 COOH-koHuesbie rpynmbl.

150



¥00°0—200°0

z'0—¢0'0

H o+

0s1
§T

L1—8

+++

+++

+++
+++
01
s
006
S
+
6'1—50

ALHOMTRII €3doh QMHAWXOX0d]]
XeLHNodwHIr eH godoiuanad oSHhHMIrRH
RLHOWOIINOY OHHedMEKE))

XsHIDIead XMMOShHINeIH(eHe € JHIdBhL
BMITEHHLOILIY

BHITeLALHTId] |

BUITREHHOOLIO

9IO0OHENINE EeXOOhHINOLOLU]]
4ILO0HLHaIrRYg

dO0doWOHOW O0H109hHLOY

I’ ‘edden BeHdBUAISKOW

HHY ‘94 (¢ ereuoced womdol]

xeloddoo 4 oMhHIRH

/1 ‘ngod aiodogMd 4 dHsgodL

38]

asy

of]

W3}

exuoHdaedey

BXEOIoh SOHHIAQONIONAWNWH mMHLOMdoLYedwx aMmEOHI(Q ‘['§ eMHILQR ]

4I
[T2)
-



1gG

Puc.9.7. UMMyHOmo6ynuHb! paiHyHBIX KiaccoB (cxema).
OO6bACHEHHE B TEKCTE.

Ipu o6paboTke y-rnobGyNiHHA MEPKAaNTO3TaHOJOM pa3pyLIAIOTCS
nucynbhuaHbe CBA3M M MOJIEKYJa MMMYHOIIOOYJHHA pachanaaercs
Ha OTHeJIbHbIE Leny moaunentuaoB. [Ipu Bo3meiicTBUM ITPOTEONUTH-
4ecKMM (pepMEHTOM MallauHOM MMMYHOIJIOOYJIMH pacuIeruisieTcsl Ha
TpH (parMeHTa: ABA HEKPUCTAJUTU3YIOLMXCS, COAEPXALIUX AETEPMH-
HaHTHbIEe IPYIHIbI K aHTUreHY U Ha3BaHHbIX Fab-¢dparmenramu I u
II (ot anrn. fragment antigen binding — ¢parMeHTHI, CBA3BIBAIOLIHE
AHTHIreH) ¥ oAUH Kpuctaumusylowuii Fe-gpparmenT (or aHmt. fragment
crystallizable). Fabl- u Fabll-¢parmeHTbl CXOmHBI MO CBOACTBAM M
AMUHOKHCJIOTHOMY cocTaBy M othauyaorcs ot Fc-¢dparmenta; Fab-
u Fc-dparMeHThl ABASIOTCSI KOMITAKTHBIMH O0Opa3oBaHHUSAMM, COEIH-
HEHHBIMH Mexay coboii rubkumu yvyacrkamu H-uenu, Gnaronmaps
yeMy MOJIEKY)IbI UMMYHODJIOOYJIMHA MMEIOT TMOKYIO CTPYKTYpY.

Kak H-uenu, Tak U L-uenu uMeloT otaejbHble, JUHEHHO CBS-
3aHHble KOMITaKTHbIE YYaCTKH, Ha3BaHHble JoMeHaMu; B H-uenu
ux no 4, a B L-uenu — no 2.

AKTHUBHBIE LIEHTPBI, WIH AECTEPMUHAHTBbI, KOTOphle (OopMHUpY-
1oTca B V-0o6nactsax, 3aHUMAIOT NMPUMEPHO 2 % TOBEPXHOCTH MO-
JIeKy/ibl UMMyHortoOynuHa. B kaxnoit MojieKyine UMeIoTcsl ABE Ae-
TEpMHHAHTBI, OTHOCSILLUMECH K rMnepBapuabenbHbIM yuyactkam H-
u L-ueneit, 1. e. Kaxnas Mosexkyjia HMMYHOIJIOOYIHHA MOXET CBS-
3aTh ABE MOJIeKyNbl aHTUreHa. [loaToMy aHTHTENna SABAAIOTCS OBYX-
BaJICHTHBIMH.

TUnoBoit CTPYKTYpoOil MoNeKynbl UMMYHortoGynuHa sianserca IgG
(cM. puc. 9.6). OcranbHble KJIAacChl HMMYHOIIOOYJIHHOB OTIIHYAIOTCA
or IgG HONMONHUTENBHBIMM 3JIEMEHTAMH OPraHW3alUUH HX MOJIEKY-
abl (puc. 9.7). Tak, IgM npencrasnsier coboif meHTamep, T.€. NATh
Mmonekyn IgG, coeIHHEHHBIX MOAUTIENTHAHOMN Lenbio, 0603HaYaeMoii
6ykBoii J (or aHrn. joining chain — cTpoeHue Monekynbl). IgA ObiBa-
€T OOBbIYHBIM, T. €. MOHOMEPHBIM, a TaKXe AU- U TPUMEPHBIM. Pas-
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Juvalor IgA celBOpoTOYHBIH U cekpeTopHblit. B mocieaHem monekyna
COeMHEHa ¢ CeKpeTopHbiM KoMioHeHToM (SC), BblaensieMbIM SITH-
TeIUANIBHBIMM KJIETKaMHM, yTo 3amimuiaeT IgA ot paspyiueHus ¢ep-
MeHTamH. IgE oGnanaeT BbicOKO# LIMTOGMILHOCTBIO, T.€. CIOCOGHOC-
ThIO NMPHUCOEAUHATHCA K TYYHBIM KiIeTKaM M 6azodmuiaam, B pesyib-
TaTe€ 4Yero KIETKH BLIICNAAIOT THCTAMHUH H FHCT&MHHOIIOJIOﬁHbIe BE-
wiectsa, Bei3piBaolMe FHT. IgD ckioHeH k arperauuu, UMeeT Jo-
MOJIHUTENIbHBIE AUCY/IbGUIHBIE CBA3M.

B orBer Ha BBeleHHMe JIOGOro aHTUreHa MOTYT BbIpaGaThIBaThCs
aHTHTeNa BeeX NATH KiaccoB. O6bIMHO BHavyale BhlpabGareiBaeTcs IgM,
sateM IgG, octaibHble — HECKONbKO mo3xe. OCHOBHYIO Maccy Chbi-
BOPOTOYHbIX MMMYHOrIoOyuHOB (70—80 %) cocraBnsiet IgG; Ha
nomo IgA npuxoaurca 10—15 %, IgM — 5—10 %, IgE — 0,002 %
u IgD — okono 0,2 %. ConepxaHne MMMYHOIJIOOYJIHHOB MEHSIETCS
c Bo3pactoM. IIpy HEKOTOPEIX MAaTOJIOrHYECKHX PACCTPOMCTBaX Habulio-
aoTcsl OTKJIOHEHUs B YPOBHE MX colepXaHus B KpoBd. Harnpumep,
KoHueHTpauus IgG BospactaeT npu MHGEKUHOHHBIX GONE3HSX, ayTo-
MMMYHHBIX PacCTPOHCTBAX, CHMXAETCH IPU HEKOTOPBIX OMYXOJsX,
aramMmarnobynuHemuu. Cozepxanue IgM yBeguumBaercsi MpH MHO-
rMX MHGEKUHOHHBIX BGOJIE3HSAX, CHHXAETCS IMPH HEKOTOPbIX WMMY-
HonebHULIMTHBIX COCTOSTHMSIX.

Cunte3 armuren. Kak yxe Obl10 cKa3aHO, UMMYHOIOOYJIMHBI CUH-
Te3UPYIOTCS MIa3MOLIMTAMH, KOTOpble 00pa3yloTcsi B pe3yabrate qud-
(epeHUMPOBKH MMOJIMITOTEHTHOM CTBOJIOBO# KieTKH. [TnasMouuT cuH-
Te3UpyeT KaK HEMMMYHHBIH, TaK U UMMYHHBI y-ro6yauH. Mudop-
MalHIO O crelMPUIHOCTH CHHTE3HPYEMOro MMMYHOMIOGYIMHA TUla3-
MOLMTHI nonydyaloT oT B-iuMdouuTos; L- u H-uenu cuHTE3UpYIOT-
csi Ha moJupubocoMax IMIa3MOLMTA OTIAEJNBHO U COSIUHSAIOTCA B €AM-
HYIO MOJIEKYNy Mepel BblaefieHWeM M3 KieTKH. COopka MOJIEKYIbl MM-
MyHornoGynuHa U3 H- u L-uenmeit mpoucxonut odyeHb GbicTpo, B
TeyeHHe 1 MuH. BolgesieHHe UMMYHODTIOOYIMHA M3 MJIA3MOLIUTA OCY-
LECTRISIETCS MMyTEM SK30LIMTO3a WM KJIasMarosa, T. €. OTHOYKOBbI-
BaHMS YaCTH LMTOIUIAa3Mbl ¢ MMMYHoIOGYIMHOM. Kaxablit riasmo-
uutT cuutesnpyetr qo 2000 Monekynm B cekyHRY. CHMHTE3MpOBaHHbIE
aHTHTeNa MOCTYNaloT B JMMdY, KpPOBb, TKAHEBYIO XUIKOCTb.

Tenernka anmuren. UMMyHornoGynuH, Kak M BesiKit Gesiok, 06-
JIafiaeT aHTUTeHHOCTBIO. B Mostekyne MMMyHoroby/IMHa pa3iMyaloT TpU
THMA AHTHTEHHbIX AETEPMHMHAHT. M30THIHYECKUE, AUIOTHITUYECKHE
W uavorumnuyeckue. U3oTunuueckue AETEPMHUHAHTH (M3OTHUIIbI)
SIBSIIOTCA BMIOBBIMU, T. €. OHM MIEHTHYHBI IS Bcex ocobeil AaH-
Horo BMja (HarpuMep, 4yeaopeka, KpojiMKa, CODAaKH). AJJIOTHIIH -
yecKHe ACTEPMHMHAHTBI (UUIOTHUIIBI) Y OAHMX ocobeii KaHHOro BMAA
UMEIOTCsl, Y APYTHX — OTCYTCTBYIOT, T. €. OHHM SIBASIIOTCS MHIWBUAY-
ansHbIMU. HakoHeu, MAMOTHMHYECKHE NETEPMUHAHTHI (MAMOTH-
Nbl) MPUCYLUM TOJNBKO MOJIEKY/IAaM aHTHTeN, OONafalolIMX Ofpexe-
JICHHO# crneundUYHOCTBIO. DTH AETEPMHHAHTHBIE PazTHYUsl O0YyCI0B-
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JIEHBI YHUCJIOM M TMOPAOKOM 4epeNOBAHHS AMHUHOKHCIOT B aKTHBHOM
LIEHTPE - MOJIEKYJIbl MMMYHOIJIOOYJIMHA.

Hsotunuueckne gerepMHHaHThl pacronaraiorca B C-yactu H- u
L-ueneit u cayxar s auddepeHUMPOBKH HMMYHOIIOOYJIHHOB Ha
KJIACChl M MONKJIACCH. AJUIOTUMHYECKHE NETEPMMHAHTHI OTPaXaloT
BHYTPUBHIOBbIE aHTUICHHbIE PAITUYMS MMMYHOIIOGYIMHOB, a MAMO-
TUMUYECKHE NETEPMUHAHTHl — WHIWBHAYAJIbHbIE Pa3IMYMs B CTpOE-
HUM aKTMBHoOro LeHTpa. CiefoBareibHO, HMEETCS OTPOMHOE pasHo-
obpasue UMMYHODIOOYIMHOB, PA3IMYAIOLIMXCS 110 THIYy aHTHIE€HHBIX
OeTEpMHUHAHT. B 3aBUCMMOCTH OT M3OTHIIOB CYLUECTBYET 5 KJIaccoB M
MHOXECTBO MOAKIACCOB; OT AJUIOTHIIOB — ToJbKo ¥ H-1eneit uase-
cTHO 10 20 pa3sHOBMAHOCTEN, C yYeTOM HIHOTHIOB, T.€. CTPOEHHS
aKTUBHOIO LIEHTpA, AHTHUTESA pa3TMYalOTCA He TOJbKO B Kjaccax M
nofKiaccax, HO JaXe B AUIOTHIIAX. DTHM ONpPEAeAIOTCS MHOXECTBEH-
HOCTb aHTHTEN W HX CNEeUMPUYHOCTb IO OTHOIUEHHIO KO BCEMY
MHOroo6pa3uio aHTHMTeHOB, CYILECTBYIOLIMX B mpHpoae. Yncio Bapu-
auMi aKTUBHBIX LIEHTPOB AHTMTEJ OrPOMHO, MPAaKTHYECKH Oecrpe-
IeNbHO, TaK KaK oHO omnpepensierca uucioM H- u L-uemeit, ux
BapHaHTaMH (AUIOTMNAaMH) U 0COOGEHHO MIMOTHITHYECKUM pa3HOOb-
pa3MeM aKTHBHBIX LEHTPOB. Takoe pauTHyHe 3aKpeIlIEHO TeHeTHYec-
KH W OCYLUECTBJIAETCS B Npolecce GOPMUPOBAHUS AKTHBHBIX LIEHT-
pPOB B 3aBUCHMOCTH OT CMELUM(PUYHOCTH AKTUBHOIO LIEHTPAa aHTHIre-
Ha. UMMyHoOMI0OYIHMHOBas MoJieKyJila KOOUPYETCA TpeMsi Ipynnamu
reHoB. OgHa rpynna komupyer H-uenn moboro knmacca, gpyras —
L-uens x-tMna U Tperbi — L-uens A-Tuna.

Biarogaps NoCTOSIHHBIM MYTallUSIM T€HOB, MYTaLMSIM KJIOHOB HM-
MYHOKOMITETEHTHBIX KJIETOK, IJIABHBIM 00pa3oM JHMGOLMTOB, Mpak-
THYECKM Ha BBeJeHHe JiloOoro aHTHreHa MOIYT MOC/HEROBaTh peak-
LMA oOpazoBaHHUA CMELM(PUYECKOTO AHTHUTENIAa U PA3MHOXEHHE TOro
KI0Ha JMMGOLIMTOB, KOTOPbIif CHHTE3UPYET aHTHUTENA, KOMIUIEMEH-
TapHble aHTUreHy. CrefiyeT MOMYEPKHYTh, YTO ORHA IJIa3MaTHYeCKast
KJI€TKa BbIpabaThiBaeT aHTHUTENA TOJIbKO OOHO# creumduyHocTH. Cre-
NOBaTeJbHO, B OpPraHHU3Me [HOJIXHO CYLECTBOBaTb MHOXECTBO KJIO-
HOB MUMMYHOKOMTIETEHTHBIX KJIeToK. OKOHYATeNIbHO MEXaHU3M CHH-
Te3a M Nnepefayd Nno HacAeICTBY CIIOCOOHOCTH BbIpaGOTKH OrpOMHO-
ro KojHuyectsa creuudryecKUX aHTHTEN OyKBaIbHO K JI0OOMy M3
MHOTOYMCJIEHHBIX aHTHIeHOB HesceH. HauGosnee ronHo 3ToT Mexa-
HU3M OOBACHAIOT KJIOHAIbHO-celeKuuoHHasi Teopus @. bepHera u
Teopus C. ToHerasbl.

Junamuxa auTHTeN000pazoBanua. CriocoGHOCTL K 00pa3soBaHHUIO aH-
TUTEJT TOABJIAETCA BO BHYTPHYTpoOHOM mnepHome y 20-HemeabHOro
aMOpHOHA; mocjie pOXAECHHUS HaYMHAeTcs COOCTBEHHAs! MPOAYKLUS
WMMYHOIJIOOYJIMHOB, KOTOpas YBEJIMYMBAETCA HO HACTYIUIEHMS 3pe-
JIOro BO3pacTa MU HECKOJIBKO CHUXaeTcsi K crapocTd. JIMHamMmuka o6-
pa3oBaHMsl AHTHUTEJ MMEET PAIUYHBIA XapaKrep B 3aBUCHMOCTH OT
CHJIBI AaHTUTEHHOIO BO3[EHCTBUA (O3Bl aHTHIeHa), YaCTOThl BO3MACH-
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YpoBeHb
aHTUTEN b
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_
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JAnn Mecsiibt 1 Ouu Mecsubi Tonnt
Tlepeuunoe ITosropHoe
BBEACHHUE aHTHIEHA BBe[IEHME AHTUICHA
Cpoku nocine

BBeJeHUSI AaHTUIECHA

Puc.9.8. JInHamuka oGpa3oBaHMst aHTUTEN TMpH NepBUYHOM (A) M BTOpHMY-
HoM (B) BBeseHMM aHTUreHa.

®da3bl aHTHTENOOGpa30BaHMS: 4 — JaTeHTHasA; 6 — norapupMHUYECKoro pocra; B —
CTaLHOHAPHAS, T — CHHXEHMS.

CTBUSI AHTUI€HA, COCTOSIHMSI OpraHHW3Ma W ero UMMYHHOH CHCTEMBI.
Ipy mepBMYHOM M TMOBTOPHOM BBENEHMH aHTUreHA AHHAMHKa aH-
TUTEN000pa30BaHUA TAKXKe Pa3IMYHA U MPOTEKAET B HECKOJIBKO CTa-
auit (puc. 9.8). Beinensior AaTeHTHYIO, JorapupMUYEcKylo, CTalMo-
HapHylo ¢asy u ¢dasy cuuxenusa. B nareHTHo# cbasze mpoucxomsit
nepepaboTka U TpeacTaBieHHe AHTUIeHa WMMYHOKOMITETEHTHBIM
KJIETKAM, pa3sMHOXEHHE KJIOHa KJIETOK, CHeLHaIM3HPOBAHHOTO Ha
BbIpaGOTKY aHTUTEN K AAHHOMY aHTMreHY, HAYMHAeTCsl CHHTE3 aH-
TiTeN. B 3TOT nepuon aHTHUTena B KPOBM He oOHapyxusaioTcsi. Bo
BpeMst jorapudMHyeckoil (a3l CHHTE3UPOBAHHBIE AHTHUTENA BBICBO-
GOXIAIOTCA U3 MJIa3MOLIMTOB M IMOCTYMNAIOT B JUMEY M KpoBb. B cra-
LIMOHApHO1 (aze KOJIMYECTBO aHTUTEN JOCTHUTAaeT MaKCMMyMa M CTa-
Ounu3upyetcs, 3aTeM HacTynaeT $a3a CHHUXEHUS YPOBHS aHTHTEN.
Ipu neppHyHOM BBEAEHUM aHTHreHa (MePBUYHBIA MMMYHHBIA OT-
BET) JlaTeHTHas ¢as3a cocrabisieT 3—S5 cyr, norapudpmuyeckas — 7—
15 cyr, crauoHapHasgs — 15—30 cyT ¥ ¢a3a cHUXeHUa — 1—6 Mec
1 Gonee. OCOBEHHOCTBIO MEPBUYHOTO MMMYHHOIO OTBETA SBISETCA
TO, YTO NEpBOHAYaJIbHO CHUHTe3upyeTcs IgM, a sarem IgG.

B otanumMe oT nepBMYHOro HMMYHHOIO OTBETa MPHU BTOPHYHOM
BBEJEHHUH AHTHreHa (BTOPHMYHBIH MMMYHHBIH OTBET) NAaTEHTHBIN
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MepUOI YKOPOYEH 0 HECKOJIBKMX YacoB wiu 1—2 cyr, norapudpmu-
yeckas ¢asa xapakTepu3yercsi OBICTPHIM HapacTaHMEM M 3HAYMTEJIb-
HO 6oJiee BbICOKMM YPOBHEM aHTHMTEJ, KOTOPbIH B MOCIELYIOLIHX
dazax mnuTesbHO YAEpXUBaeTCs M MEIIEHHO, HHOIIA B TEYEHUE He-
CKOJIbKUX JIeT, cHuxaeTcsi. Ilpy BTOpUYHOM HMMYHHOM OTBETE B
OTJIMYME OT MEPBUYHOIO CHHTE3UPYIOTCA TNIaBHBIM obpasoM IgG.

Takoe pasnnuue AMHAMMKU AHTUTEN000Pa30BAHUS NpPH MEPBUY-
HOM W BTOPUYHOM HMMMYHHOM OTBETE€ OOBSICHSIETCSI TEM, YTO MOCJ]E
TEpBUYHOrO BBEACHHUS aHTUreHa B MUMMYHHOMH cucteMe dopMmupyerT-
¢ KJIOH JTUM(OLIUTOB, HECYIIUX UMMYHOJIOTHYECKYIO MaMATb
0 JaHHOM aHTureHe. [locjie MOBTOPHOM BCTpeYyH C 3TUM Xe aHTHUre-
HOM KJOH JMMGOLMTOB C UMMYHOJIIOTHYECKONH MaMsIThiO GBICTPO pas-
MHOXAa€TCSI U MHTEHCUBHO BKJIOYAET MPOLIECC aAHTUTEJIOTeHe3a.

OueHb ObICTpOE M 3HEPIMYHOE AHTHTEJ000pa30BaHKE NMPH MOBTOP-
HOH BcTpeye ¢ aHTUICHOM HCHOJB3YeTCs B MPAaKTHYECKHUX LEJISIX MPH
HeoOXOAMMOCTH MOJIyYeHHS] BBHICOKMX THTPOB AHTHUTEA MPHU IPOMU3-
BOJCTBE JUArHOCTHYECKUX M JieueOHBIX CBIBOPOTOK OT UMMYHH3HPO-
BaHHbIX XHWBOTHBIX, 4 TaKXe€ IS 3KCTPEHHOro CO3AAHUA HMMYHM-
TETa NMpPH BaKLMHALMH.

Buas asnmuren. [ToMMMO MOMHOLEHHBIX aHTUTEN, OOMagaloLLMX Crle-
UHINYHOCTBIO M AKTHBHBIM Y4YacTHEM B peakLMsIX UMMYHHOM 3ailiy-
Tbl, BBIHENSIIOT HOPMaJibHbIE, WJIM €CTECTBEHHbIE, AHTHTENa U He-
nmoJiHble aHTUTeNla. K HOpMAaJbHBIM OTHOCAT aHTUTENa, OOHapy-
XUBaeMbl€ Yy JIIOAEH WIM XUBOTHBIX, HE MOABEPraBILUXCsl KaKO#-11b0
nMMyHH3auuu. UIX ponp B 3amimTe He coBceM sicHa. K HeMmoAHBIM
AHTUTENAM OTHOCSITCI MMMYHOIJIIOOYJIMHbBI C OAHUM AKTHMBHBIM LIEH-
TpoM (BQJIEHTHOCTBIO). DTU AHTUTENIAa HEIMOJHOLEHHbI, TaK KaK, Co-
eAUHSACh C AHTUTEHOM, OHH He MOTYT arperupoBaTb YaCTHLIbI B KOH-
roMepatbl. Y HEMOJNHBIX AHTUTEN BTOPOH LIEHTP MMEETCSA, OMHAKO
OH 3KpaHUPOBaH WIX MMEET MAJIYI0 aBUIHOCTb. JIns BBISBIECHUSA He-
MOJIHBIX AHTHTEN Mcnoib3yloT peakuuio Kymbca.

IMocie MMMYHM3ALHK, JaXe MOHOAETEPMUHAHTHBIM AHTUIEHOM,
B MyJie UMMYHOIJIOOYAHHOB, CHHTE3UPYEMbIX COBOKYIHOCTBIO Kil€-
TOK, COepXaTcsi aHTUTENA, pasfuyamliuecs Mexay coboi, T. €. cbl-
BOPOTKH COIEPXAT MOJMKIOHAJIbHbIE aHTUTENA. DTa FeTepOreHHOCTh
aHTUTEN OOycJioBAeHa TEM, YTO KaXIAbli MJIa3MOLMT BbipabaTbiBaeT
TOJIbKO OOUH THMN, BUA, Kiacc, Mmoaknacc aHTurten. CremoBatesbHo,
Kaxaas Kj1eTka WIM ee IMOTOMCTBO, KJOH BbipabaThiBaIOT CBOM THI
aHTUTEN, NOJAYYMBILMX Ha3BaHHE MOHOKJOHaJbHBIX. [IpuHUMIK-
a71bHO MOHOKJIOHAJIbHBIE AHTUTENA MOXHO ITOJYYUTh MCKYCCTBEHHO,
KYJIbTUBUDYS KAXIYI0 aHTUTEJONPOAYLUHUPYIOILYIO KIETKY, T. €. Mojy-
yasi MOHOKJIOHAJABHYIO KYABTYpY KiIeToK. OmZHaKo NMpakTHYeCKH 3TO
TpyAHO ocyliecTBuMO. [loaToMy rMOpHAHYIO KJIETKY NOJy4aloT My-
TEM CAMAHUA MMMYHHOIO aHTUTENoNmpoayHupyiouero B-numdouu-
Ta, T. €. JTUM(OLUTA, B3ATOro OT UMMYHHOIO XHWBOTHOTO U PaKoOBOiA
muenoMHoi KneTku. Takast ru6pugoma npuoGpeTaeT cBoicTBa po-
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IOUTENBCKMX KJIETOK, T. €. XOpOLUO Pa3sMHOXAaeTcss Ha MCKYCCTBEHHBIX
MUTATENbHBIX cpemax (KaKk M MMENIOMHasl KJieTKa) W BhbipaGaTbiBaeT
aHTuTena, crneuuduyHsie A JaHHoro B-numdornra.

BriepBbie ru6pUaOMbBI, MPOAYLMPYIOIIHE MOHOKIOHAIBHBIE AHTH-
Tena, nonyuwnu 1. Keanep u L. Munbiureitn (1975). MoHoOKIOHaB-
Hble AHTHTENIAa HaLLIM IUMPOKOE MPUMEHEHHE MPH CO3JaHUM HMar-
HOCTHYECKHX M JieyeOHbIX MPENapaToB, a TakXe IMpH MPOBEAECHHUH
Pa3nnyHbIX HccaegoBaHui. CrocoObl MPOMBIIIEHHOTO MOJYYEHMSs
MOHOK/IOHQJIbHBIX aHTHTEN OMMCcaHbl B riaBe 6.

B nocneaHue roabl OTKPBIT €lle OAUH BHI aHTUTEN — aG3MMBI.
BTo aHTUTENA-KaTAIU3aTOPbI, CMIOCOOHBIE B HECKOJIBKO THICSY pa3 yc-
KOPATb GHOXMMHYECKME PEaKLMM, BO3AEHCTBYSl Ha IIPOMEXYTOYHBIE
BeLLEeCTBa peaklMU. MexaHM3M UX HeiCTBUS M3ydaeTcs.

9.10. UmmyHONOrM4Yeckas NamMAThb

HWMMyHONOTHYECKOM MaMSIThIO Ha3bIBAIOT CMIOCOOHOCTL OpraHU3Ma IpH
MOBTOPHOI{ BCTpeYe C OAHMM M TE€M Xe AHTHICEHOM PpearupoBaTb
Gosee akTUBHBLIM U Goinee GbiCTpbiM (POPMHPOBAHHEM HMMMYHMTETA,
T. €. pearupoBarb Mo TUMY BTOPMYHOIO MMMYHHOrO oTBeTa. IloBbIlLIEH-
Hasi YyBCTBHUTEJIBHOCTb, MJIK MMMYHOPEAaKTUBHOCTb, K aHTHUIE€HY CO-
XpaHsieTcsl TIpH 3TOM IoJaMH M JIaXe NAECATHIECTUSIMH.
VIMMyHoTOryYecKasi naMsaTh paclpocTpaHsieTcsl KaKk Ha ryMOpaib-
Hblit (BbIpaGOTKA aHTHTEN), TaK M KiIeTouHblit mMMmyHuter. 3T,
TpPaHCTUIAHTALMOHHBI MMMYHMTET M Apyrue ¢opMbl UMMYHHTETA,
CBfAI3aHHbIE B OCHOBHOM C ¢yHKIMEH JTMMQOLHUTOB, «3arOMHHAIOT-
csi» B He MeHblueil Mepe. CregoBaTesibHO, UMMYHOJIOTHYECKAsI Ma-
MATb 0OYyCJIOBlIEHa AeATENbHOCTBIO B-nuMdbouLuTOB (ryMopanbHbIi
uMMmyHutet) U T-nuMdbouuToB (KneTouyHblii MMyHuUTeT). U3BecTHo,
4TO B MOMYJSAUMH 3THX KIETOK MMEIOTCH <«KIETKU HaMSITH», coXpa-
HSIOLUME MHOTME TOAbI CMIOCOGHOCTh pearMpoBarh Ha MOBTOPHOE BBe-
AEHHWE aHTMreHa, TaK KaK BbIpabaThiBAlOT pELENTOpbl K STOMY aH-
TUreHy. Buaumo, Beayuiast poiib B COXpPAaHEHMH WMMYHOJIOTMYECKOMN
NaMsITH UCIOJIb3yeTCsl B MpaKTHKe BAKLUMHALIMM JIOAEH. BTO AenaioT
B TeX Cily4asiX, Korga HeoOXoOMMO CO3AaTh BBICOKMH YpOBEHb HM-
MYHHTETa U MOJJAEPXHUBATH €ro JUIMTEJIbHOE BPEMsi HA 5TOM YPOBHE.
OcywecTBasiior 310 2—3-KpaTHbIMM NPHUBUBKAMH [PH TMEPBUYHOM
BAKLMHALMM M MEPUOAUYECKMMH MOBTOPHBIMH TPUBUBKAMU — pe-
BakuuHauussMu. Hanpumep, npotuB audrepun npususaloT peGeHka
Ha BTOpPOM TFOHY XH3HH, 3aTeM B AETCKOM caly, LUKOJNE, apMHH,
T. €. IPUBMBKH TPOBOASAT C MHTEpBAIaMU B 5—7 Jier.
PeBakuMHAUMIO MPUMEHAIOT TaKXe IO MPOTHBO3TUAEMHUYECKUM
NoKa3aHUAM, Korma Heobxomumo ObICTpo CO34aTh KOJUIEKTHUBHBIM
HMMYHHUTET Cpeld paHee NpPUBMBABLUMXCS JloZel (Hanmpumep, INpu
audtepuu, OpowHoM THde, yyme M APYrux MHEEKUMSX).
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9.11. UMMyHORNOrMYecKas TONepaHTHOCTL

VIMMyHosorHueckasi TOJIEPAHTHOCTb — SIBJIEHHE MPOTHBOIOJIOXHOE
MMMYHOJIOTHYECKOIf maMATH. B 3TOM ciyyae B OTBET Ha MOBTOpHOE
BBENCHWE aHTUTEHAa OpraHWU3M BMECTO 3HEPIMYHOMN OBICTPOif BBIPaBGOTKH
HMMYHUTETA NPOSIBASET apeaKTUBHOCTb, HE OTBEYaeT UMMYHHOMR pe-
aKLuei, T. e. TojlepaHTeH K aHTureHy. ToJjiepaHTHOCTh cnenudUYHa,
TaK KaK MpOsBISIETCS TOJBKO K TOMY AHTUIEHY, C KOTOpPBIM Opra-
HU3M yX€ BCTpEJasicsi; OHa MOXET ObiTh ITOJIHOI WiIM YACTHYHOM, Bbl-
pabatbiBaThCsl TOJIBKO K ONHOWM KaKOW-1M60 (OTCYTCTBHE BbIPAGOTKH
antutren wid THT u 1. 1.) wiM Ko BceM MUMMYHHBIM DPEaKLIUSAM.

TonepaHTHoCTh GbIBaET BpOoXAeHHAas (ECTECTBEHHast) U MpPH-
o6peteHHas. [IpumepoM BpoXIEHHOI TONEPAHTHOCTH SBISETCH OT-
CYTCTBUE peakUMM MUMMYHHOH CUCTEMBI Ha CBOW COOCTBEHHBIE aHTHre-
HbL. ITprobpeTeHHYIO TOJIEPAHTHOCTE MOXHO CO30aTh, BBOAS B OpPraHU3M
BELLECTBA, MOAABJSAIOLLIME UMMYHHUTET, T. €. UMMYHO/ENPECCAHThI, a TaK-
e €C/IM BBOAUTDb AJUIONCHHBIIA aHTUIEH BO BpeMsi SMOpHOHAIBLHOTO Me-
pHola WK B NEpBbIe AHU TOC/E POXIEHUS XHBOTHOIO WM YeJIOBEKA.

HWUmMMyHoTornyeckas ToJIEpaHTHOCTb OTKpBITa B 1953 r. yemIcKUM
yyeHbIM M. laiuekoM M aHrauiickuMm ydeHbiM I1. MemaBapoM, Ko-
TOpbIE MOKA3aJIX, YTO NMPU BBEACHHUU AHTUreHa MOPMOHY MBILUH pO-
IUBLIEECS XHWBOTHOE OKa3bIBAETCSI HEYYBCTBUTENbHBIM K JaHHOMY aH-
TUreHy. BrocmeacTBuu ObUIO YCTAHOBJIEHO, YTO Ha pa3BUTHE TOJiE-
PaHTHOCTH BIMSIOT BO3PACT, CTEMeHb YyXEPOAHOCTH aHTHIeHa st
IAHHOTO OPraHW3Ma, 1033 AHTHIreHa, JUIMTENBHOCTD [1peGbIBAHMS €ro
B OpraHu3Me. AHTHMIeHBbI, BBI3BIBAIOIIME TOJEPAHTHOCTb, HA3BIBAIOT
ToneporeHaMu. MUMu MoryT ObITb NMPAKTUYECKU BCE AHTUIEHBI,
OIHAKO HAMO6OJIbILEH TONEPOreHHOCTHIO OGANAIOT MTOJIMCcaXapHIHbIE
aHTUIEHBbI, TAK KaK OHM B MeHblied cTeneHU MeTaboIu3UpyloTcs B
opranusme. HuskomosekynsipHbele aHTUreHb! obnanaior Golnblueit To-
JIEPOFEHHOCTBIO, YEM BBICOKOMOJIEKYJIAPHBIC aHTHUIEHBI.

B akcniepuMeHTe TOJIEPAHTHOCTh BO3HMKAET Yepe3 HECKOJIbKO JHEM,
a MHOIZA YacoB IOcCjie BBEAECHHUS aHTUICHA-TOJIEpOreHa M, Kak mpa-
BWJIO, He COMpOBOXAaeTcsl BbIPAOOTKON aHTHUTEN.

MexaHH3M ToJIepaHTHOCTH MHOroo6paseH. OrcyrcTBe HMMYHHOIA
peakuud Ha aHTUIeH MOXeT ObITb OOYC/IOBJIEHO CieAyIOLIMMM IIpU-
YHHAMU:

® byHKuMOHANBEHBIMU U3MeHeHUsIMU T- u B-numdouuTos, Hanmpu-
Mep aktuBaumueit T-cynpeccopoB, MOAABMAIOIMX UMMYHHUTET, WIH
6nokanoii peuentopos T- v B-nuMmdouutos, BocnpuHHUMAIOIMMX
aHTHUrEeH;

® ObICTPBIM CBA3bIBAHUEM aHTUr€HA aHTHTEJAMU U BBIBEIEHHEM €ro
W3 OpraHu3Ma,

® B Cly4yae TOJIEPAHTHOCTH K COOCTBEHHBIM AHTHUreéHaM MOXET Mr-
paTth pojiib 3JIMMMHALMSA M3 OPraHU3Ma KJIOHOB JIMMGOLIMTOB, pe-
arupyolmMx Ha COGCTBEHHBIE AHTUIEHBI.
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CrnefioBaTeIbHO, B OCHOBE TOJIEDAHTHOCTH JIEXAT MJIM OOBIYHBIE
HOPMaJIbHbIE MeXaHU3Mbl (YHKLIMOHUPOBAHUSI UMMYHHON CHCTEMbI
(T-cynpeccusi, peakiuusi aHTUI€H — AHTHUTENO), WIH MPHYHHBI, CO-
34aHHBIE B 3KCMNEPHUMEHTANbHBIX YCIoBUSIX (OloKasa pelenTopos, Mo-
naBneHue 3(¢peKTOPHBIX KIIETOK).

TakuMm o6pa3zoM, niobbie mpoluecchl, MPUBOISILUIHE K [TOAABIEHHIO
HMMYHHUTETa, CocoGCTBYIOT BO3HMKHOBEHMIO TosepaHTHOCTH. [lox-
AEepXaHHE TOJNEPaHTHOCTH TpeOyeT MPUCYTCTBHSI aHTHreHa B opra-
HU3ME MyTeM WIH JUIMTENbHON ero MepcUCTeHLIMM, WK MTOBTOPHO-
ro BBeAeHust. [IpH OTCYTCTBMM aHTHUI€HA TOJIEPAHTHOCTb MOXET ObITh
ocnabieHa wiM yrpayeHa. MoXHO MCKYCCTBEHHO OTMEHMTh, T. €. yC-
TPaHHTh, TONEPAHTHOCTb NPUEMAMM, AKTHBHUPYIOLLHMH HMMMYHHTET
WIN YCTPaHAIOIUMMH AEHCTBME AHTHUIeHAa (BBeJEHWE AHTUTEN, CBS-
3bIBAIOLIUX AHTUTEH; BBEACHUE HOPMANbHBIX JUMGOUIHBIX KIETOK;
WMMYHH3aUUs MOAUDHULIMPOBAaHHBIMU AHTUI€HAMHU, aKTHBALHSA JTUM-
douuTOB anBIOBAHTAMU M T. 1.).

flBneHne MMMYHOJIOTHYECKOH TOJNEPAHTHOCTH MCIIOMB3YETCSA IJIS
pelIeHUs] BaXHBIX MpobsieM MeIULMHBI, TAKMX KaK Mepecajka opra-
HOB M TKaHe#, MmoJamieHWEe ayTOMMMYHHBIX peaKlMii, ajulepruii u
IOPYFUX COCTOSIHUiM, CBSI3aHHBIX C MMMYHOIENpECCHEN.

9.12. Anneprusa (runepyyBCTBUTENLHOCTb
HeMeANeHHOro U 3ameasieHHOro TUnNoB)

Cywnocts ajieprun. B oT/iMune OT UMMYHOJIOTHYECKHUX pEaKLMil Ha
BBelEHUE AHTUIEHA, BBIPAXAIOLIMXCA B aHTHTEN00Opa30BaHUH, KJie-
TOYHBIX 3ALUTHBIX PeaKLMsX, TOJNEPAHTHOCTH, CYLIECTBYET OCOOBI
TUIT PpearHpoBaHUsl HA aHTUIEH, CBSI3AHHBIA C MOBBIIIEHHON YyBCTBHU-
TeJIbHOCTbIO (TMMEpPYyBCTBUTENBHOCTBIO), MM TUMEpEprueii, K aH-
THUreHY, YTO CONPOBOXAAETCA, KaK MPaBWJIO, MAaTOJOTHYECKOW pe-
aKLHei. DTy HeoObIYHYI0, HHYI0 (OpMYy pearHpoBaHMsi Ha aHTUreH
Ha3slBaIOT anieprueit (ot rpeu. allos — apyro#t U ergon — nei-
CTBME), M H3YYAET €ro caMoCTosTeNbHas IUCLUIUIMHA — aJliepro-
JIorusl. AHTHIEHBI, BbI3bIBAIOLLHUE AJJIEPTHYECKUE PeakLMH, Ha3blpa-
10T ajljiepreHamu.

ToHsaTHEe «anneprusi» BliepBble BBEJ (PaHUY3ICKUH YyuyeHBIN
K. Mupke (1906), xoTophelif ajaeprui0 MOHMMAJT KaK HM3MEHEHHYIO
YyBCTBUTEIbHOCTh OPraHU3Ma K 4yXXepOJHOMY BELUECTBY MpPH MOBTOP-
HOM KOHTaKkTe C 3TUM BeluecTBoM. IIpu 3TOM K ajlepruM OH OTHO-
CUJI KaK TMOBBIIIEHHYIO, TAK U MOHMUXEHHYIO UYBCTBUTEJIBHOCTb K
aHTHreHy. B Hacrosilee BpeMsi K a/UIEPTMH OTHOCSAT MOBBILIEHHYIO YyB-
CTBUTEJIbHOCTb, TOYHEE TOBOPSI, KAYECTBEHHO M3MEHEHHYIO PEaKIHI0
OpraHM3Ma Ha 4yXepoAHOE BelUECTBO.

Tunm asneprmyeckux peaxumii. OObIYHO K aJUleprHYecKHUM peak-
UMM OTHOCAT [Ba THUNA pearupoBaHUS HAa YYXEPOAHOE BElleCTBO:
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TUNEepYyBCTBUTENbHOCTh HeMelJeHHoro tuna (FHT) u
rMNepyYyBCTBUTENbHOCTb 3aMedneHHoro tuma (I3T). K
T'HT orHocsiTcs anneprudeckue peakilMM, MpOSIBISAIOLIMECS yXE ye-
pe3 20—30 MHH mocsie NOBTOPHOM BCTpeYHM C aHTUreHoM, a Kk I'3T —
peakuuu, Bo3HHKawuue yeped 6—8 4 u mosxke. MexaHu3M U KIH-
Huveckue nposisieHuss THT u I'3T paznmuunbl. THT cBsizana ¢ BHI-
paborkoit aHTuTen, a I'3T — ¢ KJIETOYHBIMH peakLUAMU.

THT sniepBbie onucaHa B 1902—1905 rr. ¢paHLy3cCKUMH HcciIeno-
parensimu LI Puine u XK. TMoptee u pycckum yuenbim T. I1. Caxapo-
BbIM, KOTOpbi€ MOKa3ajH, YTO Ha IOBTOPHOE BBEACHHE AHTHUIEHA Y
KUBOTHBIX MOXET BO3HUKATh CTEPEOTHUIIHO IMPOTEKAIOLIAS MMaToI0rU-
yeckasi peaklUusi, MHOrIAa 3aKaHYMBAIOLIAsCsA CMepThio. Briocaencreuu
6bUIO YCTAHOBJIEHO, 4TO 3Ta peaklMsi BO3HHMKAeT MpH oOpa3oBaHHUU
KOMIUIEKCa aHTHIeH — aHTUTENOo ¥ NEeMCTBMM 3TOTO KOMIUIEKCa Ha
qyyscTBUTeNbHbIe KIeTKU. THT nposiBiseTcs B HeCKONBKHX KIMHHYEC-
KHX ¢opmax: aHapUIIaKCUHM, ATONMUYECKHUX 60Jie3HAX, CHIBOPOTOYHOM
6onesnn, peHomeHe ApTioca U GONe3HAX UMMYHHBIX KOMIUIEKCOB.

I'3T BrepBbie onucaHa P. Koxom (1890). Bra dopMa nposiBieHust
He CBf3aHa C aHTHUTEJaMM, OINOCPEAOBaHAa KIETOYHBIMH MeXaHH3Ma-
MU ¢ yyactieM T-numc¢ouutos. K I'3T otHocsTes cnepyiomue ¢op-
MBI MPOABIEHUS: TyOepKYJIMHOBAsI peaklusi, 3aMeJieHHas auieprus
K OejlkaM, KOHTAaKTHasi ajlieprus.

B Hacrofiliee Bpemsi TPUAEPKHBAIOTCA KiaccHbUKaIlMU ajutepru-
yeckux peakuuii mo Jxenny u Kymbey, Boinenss S tumnos. I, 11, II1
TUNBI peakUUil CBSA3aHbl C @HTHTENAMUM U MX KoMIUlekcaMu. K atum
THNaM peakuuii otHocaT IgE-onmocpenoBaHHble peakUHH, LIUTOTOK-
CHYeCKMe peaklMH, peakLMd MMMYHHBIX KOMIUIEKCoB. IV Tvn peak-
MM ornocpenoBaH JUMPOUIHBIMM KIETKAMH, [JIaBHBIM oOpasoM T-
auMdouutamu. OH coorBerctByeT I'3T. V TUN peakuuM — HUMMYH-
Hble peakLHH, OCYLIECTBISIOIME AKTHBALUIO WIM MHrubupoBaHUe
dusnonornyeckux ¢yHkUM KneToK, 06ycloBIeHbl AECHCTBHEM aH-
TUTEA K pelenTopaM KJETOK, HanpuMep FOPMOHOB LIMTOBUIHOM
xene3bl. B Toil MM MHOI cTereHU 3TH S5 THNOB aNIEPrH4YeCKHUX pe-
aKuuit yknanbisalorcsi B moHsirue o peakuussx — FHT u I'3T. Huxe
6yayTr omnucaHbl OCHOBHbIE TpOSIBIEHUS a/VIEprHUYeCKUX peakuuit,
BO3HMKAIOLIMX [MPH MOBTOPHOM KOHTaKT€ C AHTHIEHOM.

9.12.1. Peaxyuu IgE-onocpedoeaHHble u aHanoau4Hsie
(mun |)

9.12.1.1. Anagbunakcus

Anadwunakcus (ot rpey. ana — obpartHbiii, filaxis — 3awura) npea-
craBiser coboif peakUHI0 HEMeMISHHOrO THNA, BO3HUKAIOILYIO NpH
MapeHTepalbHOM MOBTOPHOM BBEACHUU aHTUIEHA B OTBET HA TMOBPEX-
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namoulee JeCTBUE KOMILIEKCA aHTUIEH — AQHTUTENO M XapaKTepua3y-
IOLLYIOCA CTEPEOTUITHO MPOTEKAIoOWENR KIMHUYECKOH U Mopdosoru-
YecKOil KapTHHOIL.

OCcHOBHYI0 ponb B aHatWwIaKCUU urpaet uurToTpomnHsli IgE, ume-
IOLUMA CPOACTBO K KJIETKaM, B YacTHocTU GasodbmiaM M TYYHBIM
kierkam. [locne mepBoro KOHTakTa opraHM3Ma C aHTUIEHOM ofpa-
syetcsi IgE, KoTOpBIi BCIEACTBUE LIMTOTPONHOCTU ancopbupyercss Ha
MOBEPXHOCTH Ha3BaHHBIX Bhbilie KieToK. [IpH moBTOpHOM MomnamaHMM
B OpraHu3M 3Toro e aHTureHa IgE cBssbiBaeT aHTHreH c oGpaso-
BaHMEM Ha MeMmOpaHe wieToK KoMruiekca IgE — aHtureH. Kommnekc
MOBpEXAaeT KJIETKHU, KOTOpbie B OTBET HAa 3TO BBHIICASIOT MEIUATO-
pbl — TUCTAMMH U THCTAMUHOMOZOOHBIE BelIEeCTBA (CEPOTOHMH,
KMHHMH). DTU MeIUaTophl CBA3BIBAIOTCH PEUENITOPAMHU, MMEIOMIMMHUCS
Ha MOBEPXHOCTU (HYHKLMOHANBHBIX MBILIEYHBIX, CEKPETOPHBIX, CJIH-
3UCTBIX M IPYrMX KJIETOK, BbI3bIBASI MX COOTBETCTBYIOILME pPEAKLUH.
3TO BEOET K COKPALUEHHMIO MIAAKOW MYCKYJIaTypbl OpOHXOB, KHILEY-
HUKa, MOYEBOIo Iy3bIpsi, MOBBILIEHUIO NMPOHULIAEMOCTH COCYIOB U
IpyruM (YHKUMOHAIBHBIM K MOPQOJIOrHYECKMM H3MEHEHHSAM, KO-
TOpBIE COMPOBOXAAIOTCH KJIMHUYECKUM MposiBieHHeM. KiauHuuecku
aHaduaaKcus NposIBISieTcl B BHAE OMBIUIKW, YAYLIbs, clabocTH,
6ecrokoiicTBa, CyZOpor, HeNpOU3BOJIBHOIO MoOYeHcnycKaHus, aede-
KaluMu ¥ Jp. AHadUIaKTHYECKAs peakuMs MpoTeKaeT B TpH ¢asbl: B
1-i1 ¢asze mpoucxoOUT caMa peaklUusl aHTUTeH — aHTUTENO; BO 2-if
daze BbLIENAIOTCA MeaWaTOpbl aHAUIAKTUHECKO peakuuu; B 3-i
¢daze nposiBasioTcA (YHKUMOHANBHbIE U3MEHEHHMS.

AHadunakTHyecKass peaklusi BO3HUKAET CHYCTS HECKOJbKO MM-
HYT WK YacoB IOCJe MOBTOPHOrO BBeAEHUs1 aHTUreHa. [Ipotekaer B
BUlle aHa(pUIAKTHYECKOro II0KA MM KAK MECTHble rposiBieHust. HH-
TEHCHUBHOCTh pE€aKLMHM 3aBHCHT OT AO3bI aHTUIeHa, KOJIUYecTBa 00-
pa3yIoUIMXCsl aHTUTEN, BUJA XHMBOTHOIO M MOXET 3aKOHYMTbCS BBI3-
IOPOBIEHUEM HMJIU CMEPTBbIO. AHa(UIAKCHIO JIETKO MOXHO BbI3BAaTh B
3KCMEPUMEHTE Ha XHBOTHBIX. ONTUMAIBLHOI MOIENbIO UIS BOCIpO-
u3BeleHus aHacdbHIaKCcHU SBAsSiETCS MOpCKasi CBUHKA. AHaduaakcus
MOXET BO3HMKATb Ha BBeJeHMe JIIOOOro aHTUreHa JIIOOBIM crocoGoM
(MOAKOXHO, 4Yepe3 AbIXaTejdbHble MYTH, MMHILEBAPHUTEABHBIA TPaKT)
NpH YCNOBUH, YTO AHTHUIEH BbI3bIBaET OOpa3oBaHHME WMMYyHorn00y-
aunoB. Jlo3a aHTHMreHa, BbI3BIBAIOILAS CEHCUOMIU3ALMUIO, T. €. TTOBBI-
LICHHYIO YYBCTBUTEJIbHOCTD, Ha3bIBaeTCcsl CEHCHOUIM3upyioleit. OHa
0OBIYHO OYE€Hb Majia, TaK Kak OoJiblIMEe OO3bl MOCYT BbI3BaThb HE
CEHCHOMJIM3aLIMIO, a pa3BUTHE MMMYHHOM 3awmTel. J[o3a aHTHMreHa,
BBeJE€HHAs yX€ CEeHCHOWIM3UPOBAHHOMY K HEMY XHBOTHOMY M BbI-
3piBalolias MposiBieHHe aHa(UIAKCHM, HA3bIBAETCSl paspeluaioileit.
Paspeualoiniasi 1o3a OMXKHA ObITh 3HAYWUTENBHO OOJIBLUE, YEM CEH-
cHBUHU3UpYyIOLLas.

CocTosiHME CEHCUOWIM3aUMM TOCe BCTPeYM C aHTUIEHOM Ccoxpa-
HsAeTcst MecsilaMM, UHOTAA romgaMM; MHTEHCUBHOCTb CEHCHOWIM3aLMuU
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MOXHO HMCKYCCTBEHHO YMEHBLUMTb BBEJEHHEM MAJBIX Pa3peilaroLinx
03 aHTUIE€HA, KOTOpbi€ CBA3BIBAIOT M BBIBOUAT W3 LMPKYISALUUH B
OpraHM3Me YacTb aHTHUTEN. DTOT MPUHUMIT ObUT MCIOJB3OBAH IS Ae-
CEHCHOMIN3AUMH (THITOCEHCHOMIIM3ALIMK), T.e. MpedyIpeXacHHs aHa-
¢buaakTHYecKOro 1Ioka MpU MOBTOPHBIX BBENEHHUSIX aHTMreHa. Brep-
Bbl€ CMOCOO JECEHCHOMMM3AaLMM TPEIOXKWI PYCCKUd ydeHbIi A. bea-
peaka (1907), nostoMy oH HasbiBaeTcs cnocoboM beapeaku. Cro-
cob COCTOMT B TOM, YTO YEJOBEKY, paHee MoJiydaBllueMy KakKoil-1ubo
AHTUIEHHbI npenapar (BaKUWHY, ChIBOPOTKY, AHTUOGHOTHMKH, Mpe-
faparbl KpoB4M M Op.), NPU MOBTOPHOM BBEAEHUHU (MPH HATHYMHK Y
Hero MOBBILIEHHON YYBCTBUTEJNBHOCTH K MpenapaTy) BHayajie BBO-
mat HeGonbuiytlo o3y (0,01; 0,1 mn), a 3atem, yepes 1—1'/, 4, —
OCHOBHYI0. TakKMM NMPUEMOM IOJIb3YIOTCSI BO BCeX KJIMHMKAX [UIS U3-
6exaHHs pa3sBUTHSI aHa(HIAKTUYECKOro ILIOKA; 9TOT NMPHEM SIBJISIET-
cs1 06s13aTeIbHbIM.
Bo3MoXeH maccHBHBIH MepeHoc aHadMIaKCHH C aHTUTENaMH.

9.12.1.2. Amonuu

K aronuyeckuM GojieaHsIM (OT rped. atopia — CTPaHHOCTb) OTHOCHAT
OpOHXMANLHYIO acTMY, AIEPrHYECKHUi HACMOPK, aIepruyeckue Jep-
MaTHUTBI, YPTUKApHH, AETCKYIO IK3EMY, a TaKXE aJIMMEHTapHbie (MH-
LIeBble) U JIEKAPCTBEHHbIE aJ/IEPTUU. ATONHYecKUe GOIE3HH UMEIOT,
KaK MpaBMJIO, MECTHBIH Xapakrep. MexaHHW3M CBsi3aH ¢ o0pa3oBaHU-
€M aTONMMYECKUX aHTUTEN B OTBET Ha JJIMTE/IbHOE BO3[EHCTBUE He-
MOJIHOLEHHBIX AaHTUIEHOB — ramTeHoB. CYMTAIOT, YTO UMEETCS re-
HETHYeCKasi NpeJpaciioNioXXeHHOCTh K aTOMUSIM — IIOBbILLIEHHAs CMOo-
cobHOCTb KIETOK agcopOupoBaTh ranTeHsl WK BblipabateiBath IgE. [lns
JIeYEHHs] aTONMMYeCKUX Oosie3Heil MPUMEHSIIOT MPUHIUMIT JeceHCUOU-
JNIU3aUMH (TMITOCEHCHMOMIM3aLMHK), 3aKTIOYAIOIIHicCS B MHOTOKPaTHOM
BBEEHUM TOI0 AHTMreHa, KOTOPbIi BbI3BAI ceHcHOWIM3auuio. Me-
XaHU3M feceHCHOMIM3UpYIoLeil Tepanuu oOYCIOBAEH CHHXEHHEM
yposust IgE, yBennueHueM uucia T-cympeccopoB, yMeHbliEHHEM
yucna T-xenanepoB u B-numdoimroB — mponyueHros IgE.

U1t mpopMNaKTHKKU aTonmuyeckux Gosie3sHeil HeobXOAUMO BBISIBUTh
W MCKJIIOYUTH KOHTAKTHI C AJIEPIEHOM.

9.12.2. umomokcu4eckue peakyuu (mun i)

K autepruyeckuM peakuusiM II TMma oTHOCATCS peakilMy, BbI3BaH-
Hble 00pa30BaHUEM AHTHUTEN K ITOBEPXHOCTHBIM CTPYKTYpaM cOOCTBEH-
HBIX KJIETOK KPOBH M TKaHe# (rmevyeHu, MOYKM, cepAlia, Mo3ra U T. I.).
Obpasymoluecs B pe3yibTaTe ayTOUMMYHH3AlLMU AHTUTENA K KOM-
[TOHEHTaM COOCTBEHHBIX KJIETOK CBA3BIBAIOTCSI ¢ MeMOpaHaMu 3THX
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KJIETOK W BBI3BIBAIOT WX IMOBpeXAeHUE. BO3HHUKAIOT ajutepryeckKue Mno-
PaXEHHUs MeYeHHU, cepiaua, Moyek U T.J4. MexaHM3M 3THX peakuuii
IOCTAaTOYHO CJIOXKEH U CBSI3aH C LMUTOJM30M, BBI3BAHHBIM aKTHBa-
uued KoMmieMeHTa, (paroudTO30M M AHTHUTEN03aBUCHMMOM KJIEeTOY-
HOH LIMTOTOKCUYHOCTBIO.

9.12.3. Peakyuu uMMyHHbIx komnnekcoe (mun i)

OBpaaoBaHne B opraHu3Me MMMyHHBIX KoMiutekcoB (MK), cocrosi-
IMX U3 MHOTOYMCJEHHBIX AHTHUIeHOB M AHTHUTEN, SBAseTCS (PHU3HO-
Jlorndeckoii peakuueil. B HopMe UMMYHHbIE KOMILIEKCHI OBICTpO (a-
roLUUTUPYIOTCST M paspyiualorca. OmHAKO Mpu ONpeneNeHHBIX YCIo-
BUSIX OHM BBI3BIBAIOT NATOJOrHYeCKHe peakiu. TAKMMH YCIOBUAMM
MOTYT OBITh NpeBbillIeHHEe cKopocTH obpasoBanust UK Hanm ckopoc-
TbIO MX 3JMMWHALUM W3 OpraHu3Ma; obpa3oBaHHE HEITMMHUHHpYe-
mbix UK; nepuumt kommjieMeHTa, y4yacTBYIOILErO B SJIMMHHALIUM
UK; nedekr darountapHoit cucreMsl. O6pa3oBaHne UMMYHHBIX KOM-
MJIEKCOB MOXeT OBITh NMPUYHMHON MHorux ©6onesHeit, Tak kak MUK
BbI3bIBAIOT M3MEHEHUWE AKTUBHOCTH OfIpelesIEeHHBIX KJIETOK (HEeHTpo-
b1, Makpodaru), akKTHBALMI0 KOMITIOHEHTOB IUIa3Mbl (KOMILIE-
MEHT, CHMCcTeMa CBEpPThIBAHMSI KPOBH) MJIM TIOJABASIIOT WMMYHHBIE Me-
XaHHU3MBI.

BoiensiioT HECKOAbKO IpyIri Gojie3Hel, cBs3aHHBIX ¢ obpa3oBa-
HueM HK:

A. 3a60j1eBaHKs1, BbI3BAHHBIE SK30M€HHbIM aHTHTeHOM. K HUM OTHO-
CAT CBHIBOPOTOYHYIO 00Jie3Hb, BbI3BIBAEMYIO OEJIKOBBIMM aHTHUIE-
HaMd, M Oone3Hu Tuna c¢eHoMeHa ApTioca (Hampumep, aep-
THYEeCKUil aNbBEOJIUT);

A ayrouMMyHHble 3a60JIeBaHMsI, BbI3bIBA€Mble SHIOOTEHHBIMU AHTH-
reHamMy: CHCTEeMHasl KpacHas BOJYaHKAa, PEBMAaTOUAHBIH apTpHT,
300 (TMpeouzuT) XacHMOTO, rermaTtuT U Ap.;

A yHopekMOHHBIE §0JE3HU, COMPOBOXAAIOLIMECS AKTUBHBIM 00p&-
soBaHMeM MK, uTo BBI3BIBaeT peakiMio THUIA CHIBOPOTOYHOI 60-
JIE3HW WM MOJABIEHHME WMMYHHOH KIETOYHOU peaxkuui;

A onyxonu c obpasopanuemM MK, uto nmpuMBOAMT MHOrAA K Hapy-
LIEHWI0O MEXaHU3MOB MMMYHOPETYJISIIMH M CIYXHUT TIPOrHOCTHYeC-
KMM TPU3HAKOM YCHJICHHUSI OITyXOJIEBOrO Mpoliecca.

IMpu nepecankax opraHoB ¥ TKaHeW YacTO OTMEYaeTcsl MOBBILLIE-
HUe ypoBHs UupKyrupyoowmnx MK.

IMpodunaxkruka 3abonesanumii, BeizBaHHbIX UK, cocrour B uckmo-
YeHUM WIM OrpaHWYeHHUM KOHTaKTa C aHTUreHoM. LISt jleyeHus npu-
MEHSIOT NPOTHBOBOCHANMTE/NbHbBIE CPEACTBA U KOPTHKOCTEpOUIbl. M-
MYHOCYMpECCUBHAsI Tepanus He BCEra MoJjie3Ha.
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9.12.3.1. CbisopomoyHas 60ne3Hb

CbiBOpoTOYHO#H 6O0JIE3HBIO HA3BIBAIOT PEAKLMIO, BO3HMKAIOILYIO NMpH
Pa30OBOM MApeHTepabHOM BBeJeHUM GONBUIMX HO3 CHIBOPOTOYHBIX U
apyrux GenkoBbix mpenapaToB. OObMHO peakuMsi BO3HMKAeT CIYCTS
10—15 cyr. MexaHu3M cbIBOpOTOYHOI GoNe3HM CBSI3aH ¢ obpa3zoBa-
HUEM aHTHUTE] TMPOTHB BBEACHHOIO YyXepoxHoro Oenka (aHTHIeHa)
M MOBPEXAAIOIIMM AEHCTBMEM HAa KJIETKM KOMILIEKCOB aHTHIEH —
anTuteno. KnuHuuecku chiBopoToyHasi 6oJie3Hb NPOABIAETCA OTEKOM
KOXH M CIIM3UCTBIX 000I04€EK, MOBbILLIEHHEM TEMIIEPATyphi TeNa, MpH-
MyXaHHEM CYCTaBOB, ChIMbIO M 3y[JOM KOXH; HaGMIONAIOTCS M3MEHe-
HUsA B kpoBH (yBenumuyeHue COD, nefikouutos u np.). Cpoku mpo-
SIBJICHUSE M TSKECTb ChIBOPOTOMHOM OONE3HH 3aBHCAT OT coAepXa-
HUS LUMPKYJMPYIOLUX aHTUTES M 03bl Mpenaparta. 3ro oObscHsAeTcs
TEM, YTO KO 2-i Helene mocje BBeAeHHMs] OEJIKOB CHIBOPOTKH BbIpa-
6aThIBAIOTCST AaHTHTENA K GejikaM ChIBOPOTKH M 00pa3yeTcsi KOMILIEKC
aHTMreH — anrtuteno. IIpodunakriuka CbIBOpOTOUHOI §oJE3HH OCY-
wecTpisieTcss Mo criocody bespeakwu.

9.12.4. Peakyuu, onocpedosaxHble T-knemkamu (mun 1V)

B otminuue ot peakumit I, II u III Tvnos peakuuu IV-TMna He cBsi-
3aHBI C AHTHUTEJAMH, a OOYCJIOBJIEHBI KJIETOYHLIMH DPEaKLMAMH,
npexae Bcero T-numdouuramu. Peakuuu IV tima orHocsites k I'3T,
TaK KaK pasBUBAIOTCS He paHee yeM uepe3 24—48 4 nocne MoBToOp-
HOTO KOHTaKTa C aHTHreHoM. Peakuuu 3aMemIeHHOrO THUIA MOTYT
BO3HMKATh NMpPH CEHCHUOWIM3ALMH OpraHH3Ma:

A MMKpOOpPTaHH3MaMM M MHUKPOOHBIMM aHTMreHaMH (6aKTepHaJibHbI-
MH, rpHOKOBBIMH, MPOTO30HHBIMU, BUPYCHBIMM);

A reJIbMHUHTaMHU;

A MpPHPOAHBIMM U MCKYCCTBEHHO CHHTE3UPOBAHHBIMM TranTeHaAMH
(JlekapcTBEHHbIE TPENaparbi, KpacHTENH);

A HEKOTOpBIMH Oe€IKaMH.

Cnenoate/ibHO, peakUMs 3aMeIJIEHHONO THIA MOXET BbI3bIBATb-
csl npakTtu4yecku Bcemu aHTMreHamd. Ho HauGosnee sipko oHa npo-
ABJISETCH HA BBeJeHWE MNOJIMCAXAapUOOB, HH3KOMOJEKYASPHBIX Iel-
THIOB, T.€. MUIOUMMYHOTeHHBIX aHTUreHoB. IlpM 3TOM peakuuio
BbI3bIBAIOT MaJible JO3bl AHTUTEHOB M JY4lli€ BCEro MPH BHYTPHKOX-
HOM BBENECHMH.

MexaHU3M alIepru4ecKoil peakuMH 3TOro THUIMA COCTOMT B CEH-
cubunuzaumu T-n1nmdounuTOB-XeNNnepoB aHTHreHoM. CeHcHOMIH3aLus
AUMAOUUTOB BBI3BIBAET BbiAEJIEHUE MEAMATOPOB, B YAaCTHOCTH MH-
TepieiKnHa-2, KOTOpble aKTUBUPYIOT Makpodard U TeM caMblM BOB-
JIEKAIOT UX B MpOUECC pa3pylleHHWs aHTMIeHa, BBI3BABILEIO CEHCH-
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6unu3aumio auMdoumTos. LIMTOTOKCMYHOCTE TMPOSBIAIOT TaKXE M
camu T-muM¢oumtel. O ponu nuMGpOLUTOB B BOSHHKHOBEHHM aJliep-
ruil KIETOYHOIO THUMA CBMAETENBCTBYIOT BO3MOXHOCTH fiepefauyu aji-
JIEPTHH OT CEHCUOMIIM3MPOBAHHOIO XHMBOTHOIO HECEHCHOWJIM3UPOBAH-
HOMY C MOMOLUIbIO BBeAEHUS JUMGOLMTOB, a TaKXe MoJaBiaeHue
peakuMu Npu MOMOLUM AHTWIMMGOLUTAPHOMU CbHIBOPOTKH.

Mopdonornyeckass KapTHHa MPU AJUIEPTHAX KIETOYHOIO THIA HO-
CHUT BOCHAJUTE/IbHBII XapakTep, oOyC/NOBJICHHbII peakuuei Jumdpo-
UMTOB U MakpodaroB Ha obpasyloluiicsi KOMIUIEKC aHTUIeHa C CeH-
CUOUNM3UPOBAHHBIMH JTMMPOLIUTAMHU.

Annepruyeckie peakuuu KJIETOYHOTO THUMA TNpOSBISIOTCS B BUIE
Ty6epKyIHHOBOI1 peakuuH, 3aMeIeHHON ajulepruu K OejkaM, KOH-
TaKTHOW aJUIEPTUH.

TybepkynuHoBasi peakuusi BO3HHKAeT yepe3 5—6 4 mocjie BHYT-
PUKOXHOIO BBEJEHHSI CEHCHOMIU3UPOBAHHBIM TYOEepKy/NIe3HOil manoy-
KOM XWBOTHBIM WIH Y€NOBEKY TybepKyaWHa, T. €. aHTUIeHOB TyDep-
Ky/Ie3HOi nanoyku. BbipaxaeTcsi peakuusi B BUA€ MOKPACHEHHS, MPH-
MyXJIOCTH, YIUIOTHEHUS HA MecTe BBefeHMs TyGepkynnHa. ColpoBoX-
Iaercs MHorma MOBHIILIEHMEM TeMIlepaTyphl Teaa, JuMdoneHueit. Pas-
BUTHE PEaKLMH JOCTHraeT MakcHMMyMa yepe3 24—48 u. TyGepkynu-
HOBast peaklUusi UCMOJb3yeTCsl C AMArHOCTHYECKOH LIENBbIO JUIST BbI-
sABNeHUs 3aboseBaHMit TyOepKyne3oM WM KOHTAKTOB OpPraHM3Ma C
TyOepKyJie3HOH MaTO4KOM.

3amemneHHast anneprusi BO3HUKAET MPHU CEHCUOWIM3ALUUMU Maibi-
MH J03aMH OeNKOBbIX AHTUICHOB C aIbIOBAHTOM, a TAKXE KOHBIO-
rataMd 6eJIKoB ¢ ranteHamMu. B oTUX ciiyyasix ajjiepruyeckast peak-
LHs1 BO3HWKAET He paHblue 4YeM yepe3 5 nHeit U miutcest 2—3 Hen.
Buaumo, 3mech MrpaioT poJib 3aMeIEHHOE JieficTBUE KOHBIOTHPOBAH-
HbIX 6eKOoB Ha NTUMPOUAHYIO TKaHb U ceHcuOunuzauusa T-aumbpo-
LIMTOB.

KoHTakTHasi ajjieprusi BO3HMKAET, €C/IM aHTUTeHaMM SBJSIIOTCS
HU3KOMOJIEKYISAPHbIE OpraHUYeCKHE M HEOpPraHUYecKue BeLecTBa,
KOTOphIE B OpraHM3Me COEAMHSIOTCA ¢ GesKaMH, obpasyst KOHbiora-
Tbl. KOHBIOTHpOBaHHBIE COEAMHEHUS, BBIMONHSS POJIb IanTEeHOB, Bbi-
3bIBAIOT ceHCcHOWIM3aimio. KoHTakTHas anneprusi MOXeT BO3HHMKATb
OpPH JUINTEIBHOM KOHTAaKTe C XMMHYECKMMM BELIECTBAMH, B TOM
yucne apMaleBTHYECKUMH MpenapaTaMv, KpackaMH, KOCMeTHYec-
KMMH MpenapataMu (ryOHasi nmoMajga, Kpacka misi pecHul). Ilposis-
JIfieTCsl KOHTAKTHAsl aJUIeprisi B BUIIE BCEBO3MOXHBIX JEPMAaTUTOB, T. €.
MOpPaXEHHIA MOBEPXHOCTHBIX CJIOEB KOXH.
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9.13. Oco6eHHOCTU MMMYHUTETA NPU HEKOTOPbIX
MH(EKLUUOHHBIX U HEMH(PEKLMOHHBLIX Bone3Hnax

UMMYHHBII IIpoliecc NMPOTEKAeT IO €IMHON CXeMe M COCTOUT U3
HECKOJIBKHMX 3TaloB.

IlepBblit 3Tan — nonagaHuWe aHTUIeHa M3BHE MIM obpa3oBaHHe
ero BHYTpM opraHu3Ma. Bropoit 3Tanm — pacrnio3HaBaHHe aHTMIE€HA KaK
T€HETUYECKM YYXEpOIHOIO BELIECTBA, T. €. OTIIMYHE «CBOETO» OT «Yy-
xoro». TpeTuit aTan — BKIIOYEHHE KOMILIEKCA 3ALIMTHBIX peakLMii
crieurdryeckoro U HecrienudUueckoro xapakrepa. YersepThlit 3Tanm —
o0e3BpeXHBaHKe, NMMUHALUS AaHTUIEHA M NIPHOOPETEHHE OpPraHu3-
MOM HOBOT'O MMMYHHOTO COCTOSIHUSI (HEBOCIIPUUMYMBOCTb, TOJNEPAH-
THOCTb, HMMYHOJIOTHYECKasl MaMSTh, aJUIEprusl). BTH CTaOUH SIBJSA-
I0TCSL HENpPEeMEHHbBIMH KOMIIOHEHTAMH HMMMYHHOTO IIpoilecca MpH
BO3JEHCTBMH Ha OpraHM3M JIO6bIX aHTUIEHOB — OaKTepHaNbHbIX,
BHUPYCHBIX, TKAHEBBIX, OMYyXOJEBbIX, PACTUTEJbHBIX, TPAHCIUIAHTALIH-
OHHBIX M Ap. OZHAKO AaHTUIeH MOXET BKJIIOYaTb He BCE, a JIHILIb
OTAENbHbIE CHCTEMbl MM (baKTOpPbl UMMYHHTETa, NMpPHYEM OXUH W3
HHMX MOXeT ObITh BeayliuM. Takoit MexaHU3M B paGoTe WMMYHHOMI
CHUCTEMBbI BbIpaboTaICsi BONIOLMOHHO, PACCYUTAH HA pa3sHooOpasue
«MHpa» aHTUICHOB, MyTell BO3MeHCTBHS UX Ha OUONIOrHYEcKUe IMpo-
LECChl U KAETKH-MMILIEHH, HO KOHEYHas LieJib 3TOro0 MEeXaHM3Ma —
obecrieyeHHe NMOCTOSTHCTBA BHYTPEHHEH Cpeibl U COXpaHEHHE YCTO¥-
YHBOCTH XH3HEHHO BAXHBIX TpoLieccoB B opraHuaMe. C 3THX MO3M-
LM MU HeoGXOOMMO paccMaTpuBaTh OCOGEHHOCTH MPOTUBOBUPYCHOIO,
MPOTHBOOITYXOJIEBOrO M TPAHCIJIAHTALIMOHHOTO BMIOB MMMYHHTETA.

9.13.1. NMpomueoesupycHbIl UMMyHUMeEM

Hecreunduyeckas npoTHBOBHPYCHAsI pe3UCTEHTHOCTb CBSI3aHA C
OTCYTCTBMEM B KJIETKax OpPraHM3Ma DELENTOPOB M YCJIOBMii, HEoO-
XOIUMBIX U1 Pa3sMHOXEHHs] BUPYCOB, HAIHYMEM Hecreuupuyeckmx
CBIBOPOTOYHBIX MHFMOUTOPOB HyKJIea3 B KpoBu. [lpensiTcTByloT pas-
MHOXEHHI0O BMPYCOB TaKXE MOBBILICHHAs TeMIlepaTypa Tela M yBe-
JIMYEHHass KUCJIOTHOCTb Cpelbl.

OcoOeHHOCTH MTPOTMBOBUPYCHOTO UMMYHUTETa OOYCIIOBIEHBI TEM,
YTO BUPYChI SIBISIIOTCS BHYTPUKJIETOYHBIMU OOJHMraTHbIMM [Mapa3uTa-
MH. OHM pa3MHOXaIOTCSl B KJIETKax 3a cYeT X pecypcoB. YacTp BU-
PYCOB HaxOOUTCS BHYTPH, a 4acTb — BHEe KJIeTKH. I1OCKOJNIbKY aHTH-
Tela HE MPOHMUKAIOT B KIETKH, OHH Hed(dhEeKTUBHBI MMPOTUB BHYT-
PUKJIETOYHOTO BUpYyca M IEHCTBYIOT TOJbKO Ha BHEKIETOYHBIH BH-
pyc. DddeKTUBHO UHAKTUBUPYET BUPYC HA MMOBEPXHOCTH CIU3UCTBIX
obonoyek cekpeTopHblil IgA. AHTHTENA K BHpYcY Maioad¢heKTHUBHBI
npotus BupycHbix JJHK u PHK, o6namarommx nHGpEKIIMOHHOCTHIO.
CrnenoBaTeNbHO, AHTHTE/IA He BIMSAIOT HA BHYTPHKIIETOYHYIO peflpo-
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IOYKLUMIO BHPYCa, a TOJILKO MPENATCTBYIOT FeHepaNiu3allid BHPYCHOI
HH}EKUUH. AKTUBHBI B POTUBOBUPYCHOM MMMYHMTETE 1IIUTOTOKCH-
yeckue JTHMGOUMUTH, YHHUYTOXAOIHe HWHOUUMPOBAHHBIE BUPYCOM
KNEeTKH.

®darouuto3 BUPMOHOB, MOPAXEHHBIX KJIETOK C COMEpXAIUMCS B
HHUX BMDYCOM, a TaKXe KOMIUIEKCOB AHTHUI€H — AHTUTENO0 XOTH M
3aBepluaeTcsl repeBapMBaHUEM, ONHAKO BUPYCHI, 0COOEHHO MX HYK-
JIEMHOBbBIE KMCIIOThI, Gosiee yctoituuBbl K ¢epMeHTam darouutos. Ilo-
3TOMY B OTHOLUEHHWM BHMPYCOB uallle, Ye€M, HArpHMEp, B OTHoLIe-
HuM Gakrepuii, HaGnionaeTcsl He3aBeplUEHHBI (paroLMTo3.

MowHbIM (paKTOPOM NPOTHBOBUPYCHOTO MMMYHHUTETA SABJISIETCS
UHTEpdEPOH, OXHAKO OH HE JEHCTByeT HEMOCPEACTBEHHO Ha BUPYC —
HU BHYTPHMKJIETOYHbIN, HH BHeKIeTouHbIi. [TosToMy npodunakTuyec-
Kuit 3dbdext uHTEpdEpOHa BbIpaXeH CHiIbHee, ueM JieueOHbiil. UH-
TepepoH BLI3LIBAET B KJIETKE, HHOULHUPOBAHHON BHPYCOM, COCTO-
sIHUE AHTUBUPYCHOH PE3MCTEHTHOCTH NMyTeM MHIYKUMHM ¢(hepMEHTOB,
MOJABNAIOIIMX CHHTE3 KOMIIOHEHTOB BHpPYcOB. y-HHTepdhepoH, Bbl-
nensieMmblit T-numdoumramu, ycunupaer ¢arouMtos ¥ aKTHBHOCTb
NK-knerok.

9.13.2. [Ilpomueoonyxoneasiii uMMyHumem

Mexay cocroiHHEM MMMYHHO# cCHCTEMBbI U BO3HMKHOBEHHEM M Te-
HE30M Pa3BHTHs 3NMOKAYECTBEHHBIX OIYXOJEil CYLUECTBYET TECHAS CBS3b.
06 3ToM CBHAETENLCTBYIOT Ciieayiolue ¢akThl:

@ noBsblllleHHAs 3a601€Ba€MOCTb 3TOKAYECTBEHHBIMM HOBOOOpa3oBa-
HHUSMH CPefi JIULL C MIEPBUYHBIMM U BTOPUYHBIMM UMMYHoZedH-
LIUTAMM;

® roBbIlLIEHHAs 4acToTa BO3HMKHOBEHMSI OMYyXOJieH B TMOXWIOM U
CTap4YeCKOM BO3pacTe B CBSI3H C NMOHWXEHHON aKTHBHOCTBIO MM-
MYHHOH CHCTEMBI;

® Hajnyue Yy GOJIBHBIX C OMyXONsIMH CrneUU(PUYECKHX TPOTUBOBU-
PYCHBIX AHTHTEN M JUMGOLIMTOB-KHILIEPOB, CEHCUOUIU3NPOBAH-
HBIX K OIyXOJIeBHIM aHTHI€HaM;

® BO3MOXHOCTb 3KCNEPUMEHTAILHOIO BOCIPOU3BEACHUS UMMYHHUTETA
K OMyXOJIAIM 33 CYET BBEAEHUS AHTHTEHOB WM MPOTHBOOMYXOJNE-
BbIX AHTWTEJ, & TaKXe BO3HHKHOBEHHSI OMYXOJIU MPU MCKYCCT-
BEHHOM MOJABJIEHUM HMMYHHTETA.

HMMMyHHasi CHCTEMA, KaK M3BECTHO, OCYIUECTBSET (yHKLHMIO UM-
MYHOJIOTHYecKoro Hamsopa. OHa MOCTOSIHHO CJIEOMT 3a MOsIBleHHEM
KJICTOK-MYTAHTOB WIH MYTHDYIOLLMX MOJIEKY/, PACIIO3HAET UX U YHHY-
ToxXaeT. B ciyyae CHMXeHMsI aKTMBHOCTM MMMYHHOM CHCTEMBI MM
TMOBBILLEHHUS] YaCTOTBl MyTaliMii BO3HWKAET BO3MOXHOCTL COXpaHEHHS
M Pa3MHOXEHHSI KJIETOK-MYTAHTOB, T. €. 06pa3oBaHUsI OMNyXOJieil.
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H3BecTHO, YTO OMYXOJAM WHAYLMPYIOTCS (BbI3BIBAIOTCS) BHpYca-
MH, a TaKXe XMMHYECKMMH M (U3HYECKHMH KaHUEeporeHaMu M
HUMEIOT CBOM ClTeLlMpUYECKHE AHTUIeHbl. AHTUIEHBI OITyXOJiEil, BbI-
3bIBaeMbIX - BUpycaMu (capkoma Payca, BUpyc Jeiiko3a u fap.), UMe-
0T OAWHAKOBYIO ClelM(dUYHOCTb, HO OTIMYAIOTCS OT AHTHUIEHOB,
BbI3bIBaEMBIX XUMHMYECKMMH (GeH3MHpeH U Op.) U dusnyeckuMu (Bce
BUIbl UITYYEHUIt) KaHLeporeHaMu. B mocyieqHeM ciyyae omyxosnu Mo
aHTHIeHHOI CcrelU(PUIYHOCTH CTPOro WHAMBUIOYAIbHBI, T.€. pa3jinya-
IoTcA Mo aHTUreHHocTH. MiMeloTcst Takke 3MOpHOHANIBHBIE aAHTHre-
Hbl, KOTOpBIE HE BCTPEYAIOTCS B HOpPME B MOCTHATAILHOM IEpPHOIE,
HO OOGHapyXHBAlOTCA B cjydae BO3HHMKHOBEHHA omyxoJseil (remaro-
MBI, CapKOMbI, KapuuHoMbI). ITockosibKy io0ble OMyXoJjieBble aHTH-
FeHBbl SRJISIOTCS YYXepOOHBIMHM JUISl OPraHM3Ma, OHH BBI3BIBAIOT Iy-
MOpPAJIbHblE U KJIETOYHBIE PEAKLIMM.

OCHOBHYIO pOJib B MPOTHBOONYXOJEBOM HMMYHHMTETE MIPAIOT
T-numdouutsl, ocobeHHo ectectBeHHble Kuuiepbl (EK), cencuOu-
JIN3UPOBaHHLIE K OMYyXOJIEBHIM aHTHreHaM. OHM pPacMoO3HAIOT aHTH-
reHHbIe JETEPMUHAHTBI OINMYyXOJIEBBIX KJIETOK, MPUKPEIUISIOTCS K IMOo-
BEPXHOCTH 3THX' KJIETOK, BBIOEASIOT UMTOTOKCHHBI (BUIMMO, (pepMeH-
ThI), KOTOpbiE Pa3pyllaloT CTEHKY KJIETKH, AENalOT ee MPOHMLIAeMOi
U JDOCTYMHOM Uil AEHCTBUSI MPOTEONUTHYECKHUX M JOPYrux cdepMeH-
TOB, a TakXe ¢arouuros. Knerka jguaupyercsa 1 noromaercs ¢aro-
LUTAMH.

IpoTuBoONyXONEeBEIE aHTHTENA HE BCEra UTPaloT 3aLUMTHYIO POjib,
a MHOTJA JaXe CTUMY/IMPYIOT pa3sBUTHE OIyXOJH. DTO, BUAMMO, CBS-
3aHO C TeM, YTO creuudPUIYecCKHe HUMMYHOITOOYJHHBI CBSI3LIBAIOT
aHTHreHHbI€ PELIENTOPbl OMYXOJEBOM KJIETKH, TEM CAMBIM Mpersr-
CTBY KOHTAaKTy T-TMM(OLIMTOB-KWUIEPOB C KJIETKOM. AIOMTHBHbIHA
nepeHoc MMMYHHBIX T-TUMGOLMTOB B MHTAKTHBIA OpraHW3M coo0-
LIAET MPOTHBOOMYXoJeBbif MMMyHHTET. TlacCHBHBIN MepeHoC MPOTHU-
BOOIYXOJIEBBIX aHTHTENl MMMYHUTETa He COOOLLIAeT.

OnHako MPOTHBOONYXOJEBbIi MMMYHHMTET, K COXAaIEHHIO, MAaJio
BIMSIET HA TEYEHHE yXe pa3BMBILUEHCA OMyXojaH. JTo, MO-BUAUMO-
MY, OOBSICHSIETCSI HECKOJBKMMH MPUYMHAMMU:

® CBS3bIBAHWEM AHTUTEHPACMO3HAIOLIMX PELENTOPOB HAa MOBEPXHO-
cti T-TMMPOUUTOB-KHIUIEPOB OMYXOJEBBIMM aHTUT€HaMH, BbIO-
pachiBaeMbIMM B JUMQY U KPOBb -OMYXOJIEBbIMU KIIETKAMH;

® OTCYTCTBMEM 3alIUTHOrO 3¢¢deKTa y MpOTHUBOOMYXONAEBbIX AHTH-
Ten,

® MMMYHOCYNPECCHMBHBIM [IEHCTBHEM OMYXOJH, BbIpaXalolMMCS B
CHHXEHMUH [T0Ka3aTesieil KJIeTOYHOro MMMYHHUTETA;

® YHTEHCHUBHOCTBIO POCTa 3JTOKA4YeCTBEHHbIX HOBOOOpPa3oBaHHii, orre-
PEXAIOLIEr0 CKOPOCTh Pa3BUTHA UMMYHMTETA.

OnHako MMMYHOJIOTUYECKHE METOABl JWArHOCTHKH M JIEYEHHS
omyxoJieif Bce yalle HaxomsT npuMeHeHne. MMMyHoxMarHoctHka omy-
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XoJieil OCHOBaHA Ha OMNpeleIEHUH B KPOBM OIYXOJIEBBIX AHTHIEHOB
M aHTHUTEN, a TaKXKEe CEHCHOWIM3UPOBAHHBIX K OIMYXOJIEBBIM aHTUTE-
HaM nuMdouuToB. TakuM CrocoGOM yXe NTUArHOCTHPYIOT OIyXOJIH
Ne4yeHH, paK Xejlynka, KMIIEYHMKA U Jp. KauecTBo AMArHOCTHKH BO3-
pacTaeT npu UCMNOJb30BAHUM MOHOKJIOHAJIbHBIX aHTHTE/ NMPOTHB aH-
TUI€HOB OMNYyXOJIEH.

IpakTHyeckoe NMpUMEHEHHE Ui JIEYEHUsS OMYyXOoJNeil HALLM UM-
MYHOMOAYJSITOPbl, CTUMYJUPYIOLIHE AESATEABHOCTb UMMYHHOI CHUC-
TEMbL: MHTepieHKUHbI-2 U 1, uHTEpdeEpoHbl (o, y), pasHOOOpa3HbIe
axbIOBAHTHI — KOMITOHEHTBI 6akTepuanbHbiXx KieTok (BIUXK, npomu-
rMo3aH, GJacTOMU3MH, MYPAMWIAMIENTUA U Op.).

9.13.3. TpaHcnnaHmayuUoHHbII UMMyHUMem

TpaHCIUIaHTALMOHHBIM MMMYHHMTETOM HA3BIBAIOT UMMYHHYIO PEaKLIMIO
OpraHM3Ma, HalpaBleHHYIO MPOTHB YyXEPOJHBbIX TKaHeH (TpaHCIUIaH-
TarTa).

3HaHMe MEeXaHU3MOB TPAHCIUIAHTALIHOHHOTO MMMYHMTETA, €ro BO3-
HUKHOBEHUSI U TEYCHUS] HEOOXOAMMO ISl pELUECHMUST ONHOH U3 BaX-
HelIKux npobieM MeIULMHBI — Mepecagky OpraHoB U TkaHei. Tex-
HUYECKH TPaHCIUTAHTALMOHHAS XUPYpPrusi, KOTopasi 3aHMMAaeTrcs Iie-
pecasikoil OpraHoB M TKaHEH, B COCTOSSHUM TPOBECTH IMPAKTUYECKHU
Jo0yio onepaluio Mo Iepecagke MOYTH JIOOBIX OpraHoB M TKaHei
(cepale, JierKHe, NeyveHb, MOYKH, COCYAbI, KOXa M T. A.). OgHako
ycrex onepalHy B MOAABISIONIEM GOJBUIMHCTBE C/Iy4aeB 3aBUCUT OT
MMMYHOJIOTHYECKO! COBMECTUMOCTH TKaHeid. IMMyHHas peakuusi Ha
yyXepoaHble KJIETKH M TKaHM oOyCJOBJIeHA TEM, YTO B MX COCTaBe
cojiepXaTcsi MeHETUYECKU 4YyXAble JIsi OpraHU3Ma TpaHCIIaHTALu-
oHHble aHTUTeHbI. To cnendUYHOCTH TKaHEBBIX AHTUI€HOB BCE CY-
LLECTBYIOLLME BUABI, a TaKXKE WHIMBUABI BHYTPU BHUJA UMEIOT pa3-
Juyvs. AHTUreHHas augdepeHUMpoBKa TKaHEl BUAA M MHIWBUIAA 3a-
KOIMPOBaHAa B NeHAaX; OHA 3aKJIIOYeHa B IIABHOW CHUCTEME T'MCTOCOB-
MECTHMOCTH, MMEIOUIEHCA Y YeloBeKa M Yy BCeX XUBOTHBIX. Komi-
JIeKC aHTHT€HOB CHCTEMbl TMCTOCOBMECTMMOCTH Haubosiee MOJHO
NipeacTanieH B JieikouuTax kposd. [ToaToMmy 3Ta cucTeMa y yenoBe-
Ka monyymna HasBaHue HLA (Human Leucocyte Antigens). ¥ xu-
BOTHBIX OHa MMeET Jpyroe oOo3HaY€HHE, CBA3AHHOE C BUAOM XH-
BOTHOTO.

B cucreme HLA uenoseka orkpbiTo yxe Gosnee 100 aHTUreHOB
THCTOCOBMECTUMOCTH, KOTOpbi€ CrpyHITMPOBaHbI B HECKOJbKO peEru-
oHoB (HLA-A, HLA-B, HLA-C, HLA-D, HLA-DR). IlomMumo aH-
THreHoB cucteMbl HLA, y uyenoBeka M XHBOTHBIX MMEIOTCS APYrue
TpaHCI/IAHTALlHOHHbIE AHTHIEHBDI.

AHTHreHBI [JaBHOro koMmmiekca rucrocosMmectumoctd (HLA) He
TOJILKO MrpaloT OCHOBHYIO DOJib B TPAHCIUIAHTALMOHHOM WMMYHHU-
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TETE, HO M ONpEAENSAIOT MPEAPACNONOXEHHOCTb K TOMYy WIH HHOMY
3260/1eBaHUIO, B TOM YMCJIE€ YYBCTBUTENbHOCTb K HH(PEKLIMOHHBIM 60-
Ne3HsAM. BUANUMO, reHbl TMCTOCOBMECTMMOCTH CLEIUIEHBI C FEHaMH,
KOAMPYIOILNMHU T€ MJIU HHBIE OHOJOrHYECKHE MPOLECCHI.

TpaHcCIIAHTALMOHHBIE AHTHTEHbI MMEIOTCS BO MHOTHX KJIETKaXx.
Bonblie Bcero ux B JMMGOUAHOI TKAaHH, 3aTeM B Nopsake yGbiBa-
HUSl CNeAyIOT TKaHU [1€YEHH M JIETKHUX, KUIIEYHUK, CepAle, IMoYy-
KM, Xenyaok, Mo3r. AHTHreHol HLA oTcyTcTBYIOT B 3pHUTpOLIMTaX M
XUPOBOH TKAHH.

TpaHCIUVIAHTALMOHHBIE AHTHIEHbI MPEACTABASIOT co0Oil B OCHOB-
HOM NJIMKOMPOTEMAbI W pacnojaralorcsi Ha MeMOpaHax KJIeToK.

B orser Ha 4YyXepoAHble TPAHCIUIAHTALIMOHHBIE aHTHreHLI Opra-
HU3M OTBEYAET 'YMOPAJIBHOH M KIIETOYHO MMMYHHBIMH peaKLUSIMH.
OCHOBHYIO POJIb B TPAaHCIUIAHTALLHOHHOM WMMYHHTETE WrpaeT Kie-
TOYHAsl peaklMs, 3aKJIIOYAIOLAsAca B TOM, 4YTO T-TMMQOLMUTBI-KHII-
Jiepbl peLMITMEHTa, CEHCHOWIN3NPOBAHHbIE AHTHIEHAMHU JOHOPA, MHUT-
PUPYIOT B NEpecaXeHHYIO0 TKaHb (TPAHCIUIAHTAT) M OKAa3bIBAlOT LIM-
TOJIUTHYECKOE NEHCTBME HA KJIETKH TpaHCIiaHTata. B pesynbrare
knerka rubHer. Tlornbuine anM noBpeXIeHHbIE KNETKH TPaHCIUIaH-
Tata ¢arounTHpylorcsi MakpogaraMu. ITpoMCXOaUT OTTOpXEHHE TpaHC-
rulaHTarta. MexaHu3M MMMYHHOIO OTTOPXEHMS TPaHCIUIAHTaTa MMe-
et nBe ¢a3bl. B neppoii ¢aze BOKpyr TpaHCM/IAHTATa U COCYAOB CKar-
JIUBAIOTCS JIUMGOUMTBI, Makpodard, MaasMOLMUTbl U APYrUe KIEeTKH.
Bo Bropoii ¢aze, koraa TpaHCIUIAHTAT WHUILTPUPOBAH HMMYHO-
KOMIETEHTHBIMU KJICTKAMH, MPOUCXOMAT NECTPYKUUSI KIETOK TpaHC-
fUTAaHTaTa, BOCHajJieHUE, TPOMOO3 KPOBEHOCHBIX COCYIOB, B pe3ylib-
Tare 4yero Hapyuiaercs MUTaHWE TpaHCIUIAHTaTa U OH rubHer. Kui-
JepHblii 3ddekT TMMPOLIUTOB MOXHO BOCNPOM3BECTH in vitro Ha
KyJbType KJIeTOK. Bo3MOXeH alonTUBHBIA nepeHOC TpaHCIUIAHTaLK-
OHHOro UMMYHHTETA, T.€. C MOMOLIbI CEHCUOWIN3UPOBAHHBIX JIMM-
doumnTos.

B TpaHCMAaHTaLLHOHHOM MMMYHHUTETE UIpaioT pojib U aHTHTENa,
oOpasylolMecss Ha 4yXepoAHblid TpPaHCIAAHTAT (reMarrTiOTHHUHBI,
FeMOJIM3UHBI, JIEHKOTOKCHHBI, LIUTOTOKCHHBI). O0 3TOM CBUIETENb-
CTBYET BO3MOXHOCTb MAaCCHBHOTO IEpeHOca TPAHCIJIAHTAUMOHHOIO
HMMYHHUTETA CcO creurdHryecKoil aHTHCHIBOPOTKOM, coiepxaluei
aHTHTeJa K aHTHreHaMm TpaHcmjiaHTata. OMHAaKO Hejib3sd C Oonpesae-
JICHHOCTBIO CKa3aTbh, YYacCTBYIOT JIH aHTHTEJIA B MpoLEcce OTTOpXe-
HHUS TPAHCIUIAHTATA WM Xe€ MPOLIECC OTTOPXEHHUS TPAHCIUIAHTATA CO-
MPOBOXAAETCH BbIpabOTKOW aHTUTEN.

OcHOBHasi UMMYHHAas peakuusi NMpH YYXKEPOJHOM TPAHCIUIAHTaTe
Ha3blBaeTcs peakuueil TpaHcmiaHTata npotuB XodauHa (PTITX). OHa
pa3BUBaeTCs B clyyae HECOBMECTMMOCTH aHTHINEHOB KOMIUIEKCA IM-
crocoBMecTimMocTd HLA y noHopa v peuunueHTa. JTta peaklus He
BO3HMKAET B C/ly4yae COBMECTHMOCTH aHTHreHoB Komruiekca HLA (na-
npuMep, y GJIM3HELIOB), U BbIPAXEHHOCTb €€ 3aBUCHT OT CTENEeHH
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YYXXEPOOHOCTH M KOJIMYECTBA YYXKEPONHBIX KIETOK I€PEeCaxuBaeMO-
ro opraHa.

Kak yxe ObUl0 CKa3aHO, peaKLUsl OTTOPXEHUS TpaHCILUIAHTaTa
SIBJISIETCS. [JIABHOM NMPUYMHOMN HEylay B TPAaHCIUIAHTALIMOHHON XMUpYp-
ruv. UMMyHosorusa moka He Hauwla paauKajibHbIX CPEACTB IS Mpe-
OJI0JIEHUSI TKaHEeBOI HECOBMECTUMOCTH. OIHAKO orpele/ieHHbIE YC-
nexu yxe HocTUrHyTsl. Mcrosnb3yeTcss moaGop Mo TKaHEBOM COBMeC-
TUMOCTH JOHOpa M PELUITMEHTa HAa OCHOBAHWM OMNpeENeIeHUs aHTH-
reHoB Kommiaekca HLA. Ind monaBieHust peaklLuy OTTOPXEHUS
TPaHCIUIAaHTaTa NPUMEHSIIOT MMMYHOIENPECCAHTHI, KOTOpblE MHIHOM-
pYyIOT KietouHoe meneHue M auddepeHUMpoBKY MaM 061aNaloT LiM-
TocTaTUYeckUM aeiictBueM. HanbGonee adpdexTuBHBI LIMKIOCIIOPUH U
akTMHOMULMH D. TIpUMEHSIIOT TakXe MepKanToNnypuH, KOPTHKOCTeE-
POMAbI, AHTUIMMQOLIUTAPHYIO CHIBOPOTKY, a WHOrIa o6iyyeHHe.

9.14. Teopun UMMyHMUTETa

Ilna oObACHEHHUS CIOXHBIX M 3a4YaCTYIO 3aralOyHbIX MEXaHU3MOB M
NpOoSBAEHWUT UMMYHHUTETA YYEHBIMH GBUIO BBICKA3aHO MHOXECTBO M-
note3 U Teopuit. OOHAKO TONBLKO HEMHOTHE U3 HHX NOJYYUIH NPUH-
UMNHaIbHOE MOATBEPXIEHKE UK ObUIH 000CHOBAHBI TEOPETHYECKH,
GOJMBUIMHCTBO X€ HMMEIOT TOJNIbKO MCTOPUYECKOE 3HAYyeHHeE.

TlepBoit MpUHUMNMANBHO BaXHOW Teopueit 6GbUla Teopus 60-
KOBBIX uemnei, spinBuHyTas I1. Dpauxom (1898). CornacHo 3Toif
TEOPUM KJIETKM OpraHOB M TKaHeil MMEeIOT Ha CBOEil IMOBEPXHOCTH
pELIENTOpbl, CMOCOOGHBIE B CHJIY XMMHYECKOrO CpPOJCTBA C aHTHUIe-
HOM CBSI3bIBaTh MocieqHHid. B3aMeH CBSI3aHHBIX AHTMTEHOM pPELENTO-
POB KJieTKa BbipaGaThiBaeT HOBble peLienTopbl. M36BITOK UX MocTyna-
€T B KpOoBb U 0GECIIeYMBaeT UMMYHHUTET K aHTUTEHY. DTa TEOpUSI XOTH
M HaWBHAa B CBoeil OCHOBE, HO MPHUBHECJIA B UMMYHOJIOTHIO IPUH-
UM o6pa30BaHUSI AHTUTEN, CIOCOOHBIX CBA3BIBATH AHTUIEH, T.e. 3a-
JIOXWa OCHOBBI [peICTaB/IeHUs] O TYMOPAIbHOM MMMYHHUTETE.

Bropoit ocHoBormoJiaraioleii Teopueit, Onectsile MOATBEPXIEH-
HOil npakTukoif, 6puia darouuTapHas Teopus MMMYHUTE-
ta WU. U. MeuHukosa, paspaGoranHast B 1882—1890 rr. Cytb yuyeHus
o ¢arouuTtose U darourTax U3I0XKEHA paHee. 31ecCb YMECTHO JIMIIb
NOAYEPKHYTh, YTO OHa SABWIACh DYHOAMEHTOM IUIS M3yYeHUs KJie-
TOYHOTO MMMYHHMTETA W 1O CYIIECTBY CO3aNa MpeaNoChUIKH sl ¢hop-
MHMpOBaHUs TIPEACTABIEHUS O KIETOYHO-TYMODPATBHBIX MEXaHHU3Max
MMMYHHTETA.

JOCTOiiHBI YyIIOMHUHAHUS TAKXKE TAK Ha3blBaeMble HWHCTPYKTHUBHBIE
TEOPUH, OOBACHSIBLUINE MEXaHH3Mbl OOPa30BaHUs CrieLUPUUIECKUX AH-
TUTET WHCTPYKTUBHBIM JeiicTBHEM aHTHreHOB. COrJIACHO 3TUM Teo-
pusM [Bpeithne @., Tayposutu @., 1930; Mosunr JI., 1940], us-
BECTHBIM TAaKXE KaK MATPHUYHBIE TeOpHU U 0OpPa3OBaHUS aHTUTE,
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aHTUTeNa (HOPMHUPYIOTCS B MPUCYTCTBHUH AHTUIEHA, T.€. AHTUIEH $IB-
Jsdercsi Kak Obl Marpuueil, Ha KOTOpoil 1UTaMAyeTcs MOJIEKyja aH-
TUTENA.

Pan rteopuit [Epue H., 1955; Bepuer ®., 1959] ucxomunu us
TIPEATIONIOXEHHUS O MPEACYLIECTBOBAHMM AHTUTE B OpPraHU3Me Ipak-
TUYECKH KO BCEM BO3MOXHBIM aHTHreHaM. OcobeHHO Iy6oKo M Bee-
CTOpOHHe 3Ty Teopuio oGocHopan @. bepHer B 60—70-¢ roapl Ha-
UIEro CTOJIETHSI. DTa TEOpHUs MOJy4YHIa Ha3BaHME KJIOHAaJIbHO-CE-
JEKLUHMOHHON U sBNgeTcss ofHOW M3 Haubosee 0O0OCHOBAHHBIX
TEOpUIl B UMMYHOJIOTHM.

CornacHo Teopun @. bepHera mUM¢pOUAHAA TKAHb COCTOUT M3 Or-
POMHOIO 4HCJia KJIOHOB KJIE€TOK, CMELHATIM3UPOBABLUMXCSA Ha BbIpa-
GOTKEe aHTUTEeN K pa3HOoOOpasHbIM aHTHreHaM. KJIOHBI BOSHMKIM B
pe3y/ibTaTe MyTalWil, KIOHUPOBAHUS MNOJ BIUSIHHUEM aHTUreHoB. Cre-
NIOBAaTeJIbHO, COTJIACHO TEOPUH, B OpPraHM3Me NpPencyLIeCTBYIOT KIIO-
HBI KJIETOK, KOTOpble CMOCOOHBbI BbIpaOaThIBaTh AHTHUTENA HA JiOGBIE
aHtureHol. [TomaBIUWii B OpraHM3M aHTHIEH BbI3bIBAET AKTHBALUIO
«CBOEro» KAOHa JNHUMGOLIMTOB, KOTOPbIii H30UpaTeJIbHO pa3sMHOXa-
eTcsl ¥ HaYMHaeT BhIpabaThiBaTh crieuuduyeckue aHTurena. Eciau xe
032 aHTUIeHa, BO3AEIMCTBYIOUIErO Ha OpPraHU3M, BeJHKa, TO KIOH
«CBOUX» JIUMGOUIHBIX KJIETOK 3JTMMHHUPYETCS, YCTpaHSeTCH U3 00-
1€l NOMyNSILIMK, U TOTAA OPraHU3M TEPSIET CHOCOOHOCTh pearupo-
BaTh Ha CBOI AHTUIEH, T.€. OH CTAHOBHUTCSI K HEMY TOJIEpaHTHbIM. Tak,
o ®. bepHery, dopMUpyeTcss B IMOPHOHAILHOM TMEpUONE TOJIEpaH-
THOCTh K COOCTBEHHBIM AHTHUIEHAaM.

Teopus @D. bepHera 00OBACHAET MHOrME MMMYHOJNOTHYECKHE pe-
akuuu (aHTUTeN000pa3oBaHHe, TeTEPOr€HHOCTh AHTUTEN, TOJIEpAHT-
HOCTb, UMMYHOJIOTHYECKYIO MaMATh), OJHAKO He OOBACHSIET Mpel-
CYLIECTBOBAHUS KJIOHOB JHM(MOLUTOB, CIIOCOOHBIX OTBEYAaTh Ha pa3-
HooOpasHbie aHTureHel. [To @. BepHery, cyutecrByer okono 10 000
TaKUX KJIOHOB. OJ[HaKO MHUpP aHTUIE€HOB HaMHOTO GOJIbILiE U OPraHU3M
crocobeH oTBeyarh Ha ioboif u3 HuX. Ha 3t Bompockl Teopusi He
otBeyaeT. Hexoropyio sicHOCTh B 3TO MNMpeACTaBIeHHEe BHEC aMepUKaH-
ckuit yyeHbiii C. ToHeraBa, koropblii B 1988 r. o6ocHoBas c reHe-
THYECKOM TOYKH 3peHHsI BO3MOXHOCTb 00pa3oBaHUS ceUPUIECKUX
UMMYHOIJIOOYIHHOB NPAKTHYECKM KO BCEM MbICAMMBIM aHTUrEHaM.
3Ta TeopUs UCXOHUT U3 TOro, YTO B OPraHHU3MeE YeJOBeKa U XHBOT-
HBIX [POMCXOAMUT [EpeTacoBKa I'eHOB, B pe3yjbTaTe Yyero odpasyloT-
csi MUWUIMOHBI HOBBIX F€HOB. DTOT IMPOLIECC COMPOBOXIAETCA MHTEH-
CHBHBIM MYTaUHOHHBIM MpoueccoM. Otciona u3s V- u C-reHos, re-
HoB H- u L-ueneii MoxeT BOSHMKHYTb OrPOMHOE YMCJIO FEHOB, KO-
OUPYIOLLUX Pa3sHOOOpa3HbIe MO CreUUPUIHOCTH UMMYHOIIOOYIMHBI,
T.€. NPaKTUYECKH crnietu¢pHUYHBIE K JIOOOMY aHTHUIEHY.

CnenyeT ynoMsiHyTb TakKe TEOPHUIO ceTeil peryasiuuu (MMMYHHOM
CETH), OCHOBHOM CTEepXXHEBOI HIeeil KOTopoii ABISETCA BbIIBHHY-
Tasg aMepukaHcKuM ydeHsiM H. EpHe B 1974 r. uaMoTHn-aHTUMAHO-
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THNHYecKasa peryasiuus. CorlacHO 3Toil TEOPUM MMMYHHasi CHCTEMa
npeacTaBasieT coboif 1enb B3aUMOACHCTBYIOUMX HIHOTHIIOB U aHTH-
WAMOTHIIOB, T.e€. crneuudHYECKUX CTPYKTYP AKTMBHOIO LEHTpa aH-
THTEN, c(OPMHPOBAHHBIX MOJ BIUSHUEM aHTHIreHa. BeefeHue aHTHre-
Ha BbI3bIBAeT KACKANHYIO LEMHYI0 PeakUuMio 06pa3oBaHUs aHTUTEN
1-ro, 2-ro, 3-ro ¥ T.n. NMOpPAAKOB. B 3TOoM Kackame aHTHTENO 1-ro
nopsiaka BbI3bIBaeT oOpa3oBaHUe K cebe aHTHTeNa 2-ro mnopsiaka,
rocjiefHee BHI3bIBAECT 0Opa3oBaHUe aHTHTENA 3-ro nopsinka u T.1. Ilpu
3TOM aHTHMTENO KaXIOro MopsiiKa HeceT «BHYTPEHHWil oOpa3» aHTH-
reHa, KOTopblil mepenaercsi 3crageTHO B LieMH 0oOpasoBaHUsA aHTH-
UIANOTHUITHYECKHX AHTHUTEIL.

JlokazaTe/IbCTBAMH 3TOi TEOPUH SIBJISIOTCS CYLUECTBOBAaHHE aHTH-
WIUOTUITMYECKUX aHTHUTEN, HECYUIHX «00pa3» aHTHIEHa U CIOCOGHBIX
BbI3BATD HMMYHHMTET K 3TOMY aHTHIE€HY, a TAaKXKe CYLIECTBOBAHHME CEH-
CHOWIM3HPOBAHHBIX K AaHTUHAHOTHMHMYECKUM aHTUTeNaM T-aumdo-
LIMTOB, HECYLIUX HAa CBOEH IMOBEPXHOCTH peLENTOpbl 3TUX aHTUTEN.

C nomoupio Teopu H. EpHe MoxHO oGbsicHuTh (popMHpOBAHUE
«AMMYHOJIOTHYECKOH MaMsITH» U BO3HUKHOBEHHE ayTOMMMYHHBIX pe-
akumit. OnHaKO 3Ta TeOpHSi He OOBACHSAET MHOTHUX SIBIEHHUH HUMMY-
HHUTETa, HAmMpUMep, KaK OTIMYAET OPraHU3M <CBOE» OT <«HyXOro»,
Mo4yeMy MacCUBHBIH MMMYHUTET HE MEpEeXOAUT B aKTHUBHBIA, Koraa
W MOYEMY 3aTHXaeT KacKajl aHTHHUAUOTUITMYECKUX peaKLHil U T.I.

B 60-e rons! Beinamolmiica coserckuit ummyHosnor I1. ®. 3xpoaos-
CKHii copMYTHPOBAT (PUUOIOTHYECKYI0O KOHLETILUIO UMMYHOTEHe-
3a — THMOTAJIAMO-THIIO(U3ALPEHANIOBYIO TEOPUIO PETYNISILIMH HUMMY-
HuteTa. OCHOBHAsA WAiesl TEOPHH CBOXWIACh K TOMY, YTO peryjiupyio-
uylo poiib B 00pa3’0oBaHHM AHTHTEN MIPAIOT FOPMOHBI M HEpBHas
cHCTeMa, a MpPOXYKLIMS aHTHTEN MONYHMHSAETCS O6GIUM HU3HONOTH-
YecKUM 3aKOHOMepHoCTAM. OJJHAKO TEOpPHSI He KacaeTcst KJIETOYHBIX
H MOJIEKYJISIPHBIX MEXaHU3MOB MMMYHOIEHE3a.

9.15. MNonaTue 06 UMMYHHOM cTaTyce.
UmmyHonoruyeckas HeAOCTaTOYHOCTb

OyHKUHOHANBHOE COCTOSIHUE MMMYHHOW CHUCTEMbl OIlpelenseTcs
KOMILIEKCOM crelUdpUYecKUX U Hecrneluduyeckux rnokasareneii, xa-
PaKTepu3ylOLlIMX paGoTy KakK OTHENbHBIX 3BEHBEB, TAK U CHCTEMBI B
LEeJOM. DTH MOoKa3aTeJu MoryT ObITh M3MEPEHBI W BBIPAXEHHI B KO-
JuyecTBeHHO# (popMe, TaK KaK M3BECTEH HMX YPOBEHb NPH HOPMAJb-
HOM ¢(YHKUMOHHPOBAHMM UMMYHHOH CHCTEMBI U MOXHO HabmopmaTth
OTKJIOHEHMS MpHU HapyuieHusx ee paborbl. [TokasarensiMu, xapakre-
PHU3YIOILUMH COCTOsIHHE crieliudHuYecKkoro 3peHa MMMYHHON CHCTe-
MBI, SIBASIIOTCH CEAYIOLHe: YpOBEHb UMMYHOITIOOYIMHOB BCEX Kiiac-
COB B KPOBH; KOJHMYeCTBO W (yHKLHOHANbHAsA aKTUBHOCTb T- U B-
IUMGOLIUTOB U HUX CyBnomynsiuuii; BEIPAXXEHHOCTb KJIETOYHOTO M Iy-
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MODPAIbHOTO MMMYHHUTETa Ha BBeJ€HHE AHTHI€HOB M MHTOIEHOB, a
takxe peakUMM I'3T U KOXHBIX peakiHii; COCTOSSHHE CHCTeMBbl UM-
MYHOLIUTOKHHOB; aKTMBHOCTb UMMYHHOro carouurosa u ap. Cocro--
siHUe (aKkTOpOB, ONpeleSIOLUX €CTECTBEHHYI0 PE3UCTEHTHOCTb,
YYUTBIBAIOT MYTEM OINpPedeieHUs] COdepXaHUss Makpodaros M HxX
¢darouuTapHOii cnocoGHOCTH, PYHKLIMOHUPOBAHHST HOPMAIBLHBIX KWI-
JIepoB, COAECpXaHUSI B KPOBH KOMIUIEMEHTa, MHTepdepoHa, HEKO-
TOpBIX ¢(epMEHTOB (JIM3OLMM) U HHTHOUTOPOB.

CoBokynHocCTb fToKasateseil creluduyeckoro U HecreuugpHuyec-
KOTo XapakTepa omnpenefsieT HIMMYHHO€ COCTOSIHHE OpraHu3Ma, T. e.
MMMYHHBIN cTaTycC.

WMMyHHBII cTaTyc opraHM3Ma HaXxOOUTCS B TWHAMMYECKOM paB-
HOBECHM, TaK KAaK Ha HEro IMOCTOSHHO AEUCTBYIOT (PaKTOphl OKpY-
Xalolueil cpeibl (KJIMMaTHYECKHE, COLMATBHO-OGHOJIOTHYECKHE, 3KO-
Jioruueckue) U 3HAOTeHHble (akTophi, BAUAIOILIME Ha (PU3HOJIOTH-
yeckue U OMOXMMMYecKHe Mpolecchl opraHuama. [1oaToMy HMMYyH-
HbII CTaTyc OMpeaessieTcs Mpexae Bcero (pM3HONOTHYECKHM COCTO-
SIHHEM OpraHuW3Ma B LIEJIOM.

Pabora UMMYHHOM CHUCTEMBI, KaK U JII00Oi Apyroil cHcTeMbl opra-
HH3Ma, MOXET HapylaThCs IOA BIMSIHMEM HeOJarolpUaTHBIX BO3-
neWcTBUil (MHGeKUUs], UITyYeHHe, XMMHYECKHe BelleCTBa, JieKap-
CTBEHHbIE MpenapaTbl, 00pa3oBaHUE ayTOAHTUIEHOB M AayTOAHTHUTEI,
HapylIeHHe OeJKOBOro CHMHTE3a W Jp.), a TaKXe B pe3yJbTaTe BPOX-
IOEHHBIX TeHETHYECKNX Me(eKTOB aHATOMHYECKOTO M (PYHKUHMOHAJIb-
Horo xapakrtepa. HapyluieHHss HMMyHHOrO cTaryca, HEMOJHOLEHHOe
GYHKIIMOHHUPOBAHUE MMMYHHOI CHUCTEMbI HA3bIBAIOT MMMYHOJE -
duuutaMmu . UIMMyHoneHLIMTH M3y4aeT KIMHUYECKAass UMMYHOJIO-
r'¥sl, TaK KaK OHH COIMPOBOXIAIOTCS WM JIeXaT B OCHOBE crielUMdH-
YECKUX KIIMHUYECKMX CUMIITOMOB U O0JIe3HE.

UmmyHonebHIIUTHOE COCTOSIHHE OENSAT HAa MEepBUYHBIE (BPOX-
IeHHBle) U BTOpUYHBIEe (npuoOpereHHble). Kak Te, Tak U Apyrue
MOIyT 3aBMCETh WIH OT Aeduiuta T- win B-cucreMbl UMMyHMTETA,
T. €. HEZOCTATOYHOCTH KJETOYHOTO WJIM [yMOPAJbHOIO 3BEHA, HIIHU
OBITb KOMOMHUPOBAaHHBIMU (HemocTaToyHocTh T- ¥ B-cucreMnl). [pu-
MEpOM BPOXIEHHON HEZOCTATOYHOCTH B-cHcTeMBbI sIBsieTCSl araMMa-
r100yIMHEMHS (HECITOCOGHOCTh BhIpabaThIBATL y-TJIOOYJIMHBI), a He-
IOCTATOYHOCTH T-CHUCTEMBI — TMIIOIUIA3¥sI BUJIOYKOBOM Xejie3bl (CHH-
opoM JAu Jdxopmxku). Berpevalorcss BpoxaeHHble HedeKTbl ¢arouu-
TapHOW CHUCTEMBI, KOMIUJIEMEHTAa U IPYrMX 3BeHb€B UMMYHHOW CHC-
TEMBI,

BropuuHble UMMYHOIE(HULMTH pa3sBUBAIOTCS MPU MHOIMX Oakre-
PHATBHBIX U BUPYCHBIX MH(}EKIUSX, OIMyXOJsiX, BO3NEHCTBUM HAa opra-
HU3M BELLECTB, 061a0al0IMX CYMPECCUBHBIM AEHCTBHEM (HEKOTOphIE
JIEKapCTBEHHBIE BELLECTBA, aHTUOMOTUKU), BAUSIHUU MPodheCCHOHAIb-
HbIX BpPEJHOCTEN U T. O.

[TepBuyHbBle U BTOPUYHBIE UMMYHOMAE(HHULIUTHI SABJISIOTCA MPUYHU-
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HOH MHorux Gone3Heil, BeAYT K XapaKTepHbIM KJIWHHUYECKUM MpO-
SIBICHUAM, vallle BCero K BO3HUKHOBEHMIO HWH(eKLMiIt (ITHEBMOHHH,
XKENYNOYHO-KHIIEYHble 3a00/IeBAHYUSA, THOMHbBIE U BOCIAIMUTEIBHbIE 3a-
GoNeBaHUSI KOXH, CYCTaBOB, HEPBHOIf, MOYEIIOJIOBON CHCTEMBI M
T. I.), @ TaKXe OINyXoJeBbIX MpoleccoB. HarnsaaHpiM MpUMeEpOM sB-
JISTIOTCA BTOPUYHBIE HHpEKUUHU, Mopaxawluue opraHusMm npu BUY-
nHbeKUHH.

UMMyHonebHLUTHBIE COCTOSIHUS, JIeXallHe B OCHOBE MHOTHX 6o-
Ne3Hel U KIMHHYECKUX NPOSBIEHHUM, NMOMNAIOTCH JIEYEHHIO U KOp-
pekuun. JIns 3Toro MpUMEHSIOT UMMYHOCTHMYJHPYIOLLYIO H HMMY-
HOCYIPECCUBHYIO Teparuio (cM. miaBel 6 U 9).

9.16. Peakunn ummyHHuTeTa

IIpouecc B3aUMOmENHCTBMS AaHTMTEHA M aHTHTENA IMPOTEKAeT B [BE
da3pl — crieundpUIecKy0 U HecneluMPHUECKYIO, MEXaHU3M H CKO-
pOCTb MPOTEKAHUS] KOTOPbIX pa3ivyHbl. Cneuuduyeckas ¢asa
COCTOUT U3 CrieLiupHYECKOro COEMHEHUST AaKTUBHOTO LEHTpa aHTH-
TeJla ¢ COOTBETCTBYIOLUMM aHTHreHoM. OHa pa3BuBaeTcs ObicTpo. 3a-
TeMm, Oosiee MelNjIeHHO, pa3BuUBaeTcsl Hecrneuuduyeckas ¢asza —
BHEllIHEe MpOSIBICHHE peakuMu aHTUreH — aHTtuteno. Hecrneuu-
buyeckaa dasa ocyuecrpasieTcs OObIYHO B MPUCYTCTBUH JIEKT-
POJIMTOB, 3aBUCHT OT CBOICTB AaHTUT€HA U NPOABISAETCS B BHIE XJIO-
MbEB, €CNM KOPITYCKYJISIPHbIE aHTUIEHbl arperupyiorcs ¢ IOMOLLbIO
aHTuTeNn (theHOMEH arrmiOTHHALIMK), NOMYTHEHMS! (NpeLMuIUTaTa) B
pe3ynbTaTe B3aMMOACHCTBUSL paCTBOPUMBIX (MOJIEKYNSIPHBIX) aHTHIe-
HOB C aHTUTEIaMH U Ap.

KoMIieKkc aHTUreH — aHTUTENO XapaKTepU3yeTcs MPOYHOCTHIO,
OH CTaOWJIM3MPOBAH HEKOBAJIEHTHBIMH CBS3SIMU MEXY IETepMUHaH-
TaMH (MUTONAMHU) AaHTUTEHAa H AMMHOKMCJIOTHBIMM OCTaTKaMH, 00-
pasyloLIMMH MOJIOCTh AKTHBHOTO LEHTpa aHTUTeN (BapHabenbHo
yactu Fab-gparmeHTa aHTHTEN).

B CBSi3bIBAHMM AHTHI€HA C aKTUBHBIM LIEHTPOM AHTHUTE)N y4acTBY-
10T ruapocdobHble B3aUMOAEHCTBHSA, BOLOPOLHKIE CBSA3H, BaH-IEp-Ba-
anbcoBbl cuibl M Op. Takum 06pa3oM, NMPOYHOCTb COCAHHEHMS] aH-
THTENa U aHTHUIEHA OOYC/OBIEHa KOMIUIEMEHTapHOCTBIO MJIM Mpo-
CTPAHCTBEHHON TOYHOCTHIO MX B3aUMOJECHCTBYIOLIUX YYacTKOB — aK-
TUBHOrO LIEHTPA AHTHUTE] W AHTUIeHHOMN JEeTepMUHAHTBhl AHTUTEHa.
IpoyHoCTh COEAMHEHUS] aKTUBHOIO LIEHTpA aHTUTENA U AHTUTEHHOM
OeTepMUHAHTBI AHTHreHa HasbiBaeTcst adpuHUTeTOM. CyMMapHasi cuna
B3aWMOJEIACTBUS MOJMBAIIEHTHOr0 aHTHUTENA C HECKONbKHMM IeTep-
MHMHAHTAMH aHTUreHa (MoJHUAETEPMHUHAHTHBIM aHTUI€HOM) Ha3biBa-
€Tcl aBHOIHOCTbIO AHTHUTEN.

PeakuMy MMMYHHUTETa HMCMOJB3YIOTCS MPH HMATHOCTMYECKHX M
WMMYHOJIOTHYECKHX UCCIEHOBAHUAX Y OOMbHBIX W 3MOPOBBIX JIONEIA.
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C 3TOii LIENBIO MPHUMEHSIOT CEPOJIOTUYECKHE MCCIIEIOBaHUA (OT Jiar.
serum — chIBOpPOTKa + logos — yyeHHe) — METOAbI M3YYeHUSl aHTH-
Tel U aHTUIEHOB C MOMOLIBIO peakKuUil aHTUIEH — AHTHTENO B ChI-
BOPOTKE KPOBM M ADYrMX XHIKOCTAX, a TaKXe TKaHAX OpraHM3ma.

OG6HapyxXeHHe B CbIBOPOTKE KPOBH OOJNBHONO aHTUTEN K BO306y-
nuTesio MHGEKLIMOHHOM 0OoJIe3HH WM COOTBETCTBYIOLIETO aHTHIEHa
MO3BOJISIET YCTAHOBUTb 3THOJIOTHYeCKU hakTop 3aboseBanus. [Ipu
BbIJJ€JICHUM MHUKPOOPraHu3Ma oT GOJIBHOTO MPOBOMAT MAECHTH(HKA-
LMIO BO3GYAMTENs, H3yyass €ro aHTUTEHHbIE CBOMCTBA C ITOMOLIbIO
UMMYHHOW JOUAarHOCTHYECKOH ChIBOPOTKM (TaK Ha3bIBaeMasi cepoJio-
ruyeckas uaeHTUduKaums MuUkpoopraHusmoB). Cepoiornyeckue uc-
CJIE[IOBAHUSI IPUMEHSIIOT TAaKXe JUISl ONpele/ieHUst aHTUIEHOB pa3iny-
HBIX BEIIECTB, IPYNI KPOBU, TKAHEBBIX AHTUTE€HOB, aHTMIEHOB OMYy-
XOJIei, a TaKXe YPOBHS IyMOPaJbHOrO 3B€Ha UMMYHUTeTa. JLast BHI-
SIBIEHUST UMMYHHBIX KOMILIEKCOB, 00pa3oBaBLIMXCSA MpPU CrielU(pU-
4YecKOM B3aMMOAEUCTBUH AHTUIEH — aHTHUTENO, TAaKXe HCIOJb3YIOT
pa3NMYHbIE CEpPOJIOTHYECKHE PeaKiiH.

Pasnuyaor peakumu arrjilOTHHALWHK, MPEeLMITUTALIMHM, HEHTpaU-
3alMM, PeakLUMHU C y4acTHEM KOMIUIEMEHTa, C MCHOJIb30BAHHEM Me-
YeHbIX AHTUTENl U AHTUTEHOB (PaJUOMMMYHOJOTMYECKHI{, UMMYHO-
cdepMeHTHBII, UMMyHOdITIOOpecLieHTHbII). [lepeynciieHHbIe peakluu
OTJIMYAIOTCSL O perucTpupyeMomy 3¢ddbekTy U TeXHHMKE IOCTAHOB-
KH, OJHAKO BCE OHH OCHOBaHbl Ha peaklMH B3aHMOIECHACTBHUS aHTH-
reHa C aHTUTENIOM M TNPUMEHSIIOTCS /ISl BBISBJICHHUS] KaK aHTHUTEN,
TaKk U AHTUFEHOB.

Peakuna arrmorurauun (PA) — npocras nmo nocraHOBKE peak-
LM, MPH KOTOPOM MPOMCXOAMT CKJIEUBAaHHE KOPHYCKYJISIDHBIX aH-
TUreHOB (MMKPOOPTaHHW3Mbl, IPUTPOLIMTHI, APYrHe KIETKH, a TaKXe
uHIHGdepeHTHBIE KOPMYCKYISPHbBIE YaCTHLIBI ¢ aACOPOUPOBAHHBIMHU
Ha HMX aHTMI€HaMH) MOJ JEACTBUEM aHTUTEJ, YTO MPOSABIsAETCS 00-
pa3oBaHHEM 0OCaaKa WM XJONbeB. Peakiuio arriioTHHALUUN HUCITONb-
3YI0T VISl OTIpeleNleHH aHTUTEN B ChIBOPOTKE KPOBH OOJIbHBIX, Ha-
npumep npu OpioutHoM Tde ¥ mapatudax (peakuust Bunans), 6py-
uesnnese (peakuuu Paitra, XemmicoHa), TyasspeMUH U OpYrHX MHGeK-
UMOHHBIX OOJIE3HAX, a TaKXe ISl OIpeleleHUs] BO3OYIUTENs, Bbl-
neJleHHoro oT 6ojibHOro. DTa Xe peakuusl TIpUMEHsETCs Ui onpe-
IeNeHUs] TPYIN KpPOBH.

Peakuust arnmoTMHALMM UMEET HECKOJIBKO pa3sHOBUIHOCTEH.

Pa3sBepHyTyl0 peakuHIO arrjJiOTHHAL WU TNPOBOIAT B
npobupkax. K pa3peieHHsIM CbIBOPOTKH GOJILHOrO I00aBISIOT B3BECh
YOUTBIX MMKPOOPraHW3MoOB (IHATHOCTMKYM) M 4epe3 OIpeAcsicHHoe
BpeMst nipu 37 °C oTMeyaioT HauGoJbliee pa3BeieHUE (THUTP) ChIBO-
POTKH, TIPH KOTOPOM TMPOM30LLIA arrMTIOTHHALUA.

OpPHEHTHPOBOYHYIO peaKL MO arrjlOTHHAUMUMU CTaBAT Ha
MpeIMETHOM CTeKJIe JUJISl ONpeleNieHUs BO3OYAMTENS, BBIAEIEHHOro
oT GosbHoOro. K Kkaruie QuarHoCTU4eCKOil MMMYHHOW CHLIBOPOTKHM B
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pasBeneHuu 1:10, 1:20 moGaBisIlOT YUCTYIO KyAbTYPY BO30OYIUTEJS.
Ecnu nosiBnsieTcsi XJIONMbEBUIHBIA OCAIOK, CTABAT PAa3BEPHYTYIO pe-
aKUMIO arrIiOTHHAUMKM C KYJBTYPOU, BBUIEJIEHHOH OT OOJIBHOro, U
C pa3BelNeHHSAMU RUATHOCTHYECKON CHIBOPOTKHU. PeakllMio crassiT c
YBEJIUYMUBAIOLUMMH Pa3BeIeHUIMU JUATHOCTUYECKON CBIBOPOTKH, IO-
6aBiisiai B Kaxaylo J03y ChIBOPOTKHM 2—3 Karuim B3BECH MMKpoopra-
HU3MA. Peaknuio CYMTAIOT IOJOXMUTENbHONU, €CAU arrTioTHHALUA
OTMEYaeTCcsa B pa3BeleHUH, OJIM3KOM K TUTPY AUArHOCTUYECKOM Chl-
BOPOTKH. B KOHTpoJsiX (CHIBOPOTKA, pa3BeleHHas W30TOHHYECKHUM
pacTBOpoM XJIOpHJia HATpHUs, WIM B3BECh MHKpPOOPraHU3MOB B TOM
K€ pAacTBOpE) OCaOK B BUAE XJIOMBEB JOJKEH OTCyTcTBOBaTh. 11lu-
POKO NMPHUMEHSIOT IUArHOCTHYECKHE aIcOpOMpOBaHHbBIE ATTIIOTHHM-
pylollMe CBIBOPOTKU, KOTOPBIE NOJYYalOT B pPeakUMM ancopOLuud u
VAAJIEHUS POIACTBEHHBIX NMEPEKPECTHO pearupylolInX aHTUTEN [0
Kacrennauu.

Peakuusa HenpsaMod (maccUBHOM) reMarrJOTHHALHUHU
(PHT'A) ocHOBaHa Ha MCHOJIb30BAHHHM 3PUTPOLMTOB C AaqcopOHpo-
BaHHBIMU Ha MX MTOBEPXHOCTH AHTUTCHAMM WJIM AHTHUTENIAMH (IPHT-
POLIMTAPHBIA JTMArHOCTUKYM), B3aUMOJEHCTBHE KOTOPHIX C COOTBET-
CTBYIOLLUMMM AHTUTEIAMU WJIM aHTUT€HAMU ChIBOPOTKH KPOBH 6OJIb-
HBIX BBI3BIBAET BBINAJEHHE SPUTPOIMTOB Ha JHO NMPOGHPKH B BUJE
¢ecToHyaTOro ocagka. Peakiuio NMPUMEHSIOT JUISE TUATHOCTUKH WH-
exuMoHHBIX GoJye3Hel, ompeneNeHUs] rOHaIOTPOIIHOrO TFOPMOHA B
MoYye MpH YCTAHOBICHUHM OEpPEMEHHOCTH, BBISIBJIEHHUS IOBBILLIEHHOMN
YYBCTBUTEJIBHOCTH OOJIBHOTO K JIEKAPCTBEHHBIM TpenapataM U rop-
MOHaM.

Peakuusg topMoxeHus remarraioruHauuu (PTTA) oc-
HOBaHa Ha CHOCOOHOCTH aHTHTEN MMMYHHOI ChIBOPOTKH HEUTpaIu-
30BaTh BUPYChI, KOTOpPbIE B pe3yJIbTaTe 3TOro Ipoliecca TepsAIOT CBOM-
CTBO arrTIOTHHUPOBATb SPUTPOLMTHI. Peaklnio MpUMEHSIIOT B AUar-
HOCTHKE MHOTHX BUPYCHEIX 0oJjie3HEi, BO30YOUTENIN KOTOPBIX (BUpPY-
Cbl TpMINA, KOPH, KPACHYXH, KJ€lleBOro sHuedaiuta U Ap.) Mo-
IYT arnTIOTHHHPOBATh SPUTPOLIMTE PA3MMYHBIX XMBOTHBIX.

Peakuus arriioTHUHaAUUMU AN OMpelNeleHUs Trpymnn
KpOoBM U pe3yc-dakTopa. AHTUTENA K pe3yc-(pakTopy 3pUTpO-
LIUTOB SABJISIIOTCS. HEIOJMHBIMM, MOITOMY, CBSI3bIBasiCb C 3PUTPOLHU-
TaMH, 3TH aHTUTENA HE MOTYT WX arrIOTHHUpoBaTh. ISt UX BBISB-
JIEHHS JOMOJHUTENBHO B peakLHWIO BBOIST aHTUIJIOOYJTMHOBYIO Chbi-
BOPOTKY, COIEpXallyl0 aHTUTeJa K WMMYHOIJIOOyTMHAM 4YeloBeka
(peakuusa Kym6ca). AHtuTeNa aHTUDIOOYTMHOBOI CHIBOPOTKH, B3a-
UMOJEUCTBYSI C HEITOJHBIMK aHTHUTEJaMH K pesyc-¢akropy, ancopou-
pOBaHHBIMH Ha 3PUTPOLIUTAX, ArTJMIOTHHUPYIOT IpUTpoLUThl. C HOMO-
1plo peakud Kym6ca BBIABIAIOT KaK aHTHTENa NMPOTUB pe3yc-dak-
Topa, TaK U pe3yc-daKTop; JUarHOCTUPYIOT FeMOJUTHYECKYIO GONe3Hb
HOBOPOXIEHHBIX, SPUTPOLIUTHl KOTOPBIX COEAMHSIOTCS C LUPKYIUPY-
IOIMMH B KPOBHM HEMOJHBIMU aHTUTEJAMU K pe3yc-dakropy.
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Pa3HOBUIHOCTBIO peakLUMH arrIiOTHHALMM SIBJISIETCS peaKL U
KOAarrJIOTHHAUUM — peakuusl, B KOTOPOi aHTHIeHbl BO3OYIU-
TEJIsl OMPENESIIOT C MOMOLBIO CTAQUIOKOKKOB, MpPEABAPUTEILHO 06-
paboTaHHBIX UMMYHHO!N TUArHOCTHYECKOH CBIBOPOTKOM. CTaduyioKoK-
KM, COAEpXailllue MPOTEeHH A, HMMEIOIMI CPOACTBO K MMMYHOIJIO-
OynuHaM, HecneuuPUyecKu aacopOUpYIOT aHTUMHUKPOOHBIE aHTUTE-
Jla, KOTOpBIE 3aTeM B3aUMOIECTBYIOT AaKTUBHLIMHU LIEHTPaMU C CO-
OTBETCTBYIOIIMMH MUKPOOPTraHM3MaMH, BBIIEJIEHHBIMH OT GOJBHLIX.
B pesynbrate KOAarrmoOTHHAUMK oGpasylOTCSl XJIOMbS, COCTOSIILIME M3
CcTapWIOKOKKOB, AHTUTEN DUArHOCTMYECKOW CHIBOPOTKM M OIpese-
JIIEMOTO MHKpPOOPraHU3Ma.

Peaxuus npemmmurammn (PIT) — ocaximeHue KOMIUIEKCa aHTUIEH —
aHTHUTENO, 0bpa3syiollerocsi B pe3yabTaTe COEIUHEHHUS] PaCTBOPUMOTrO
aHTUIeHa co creluupuYecKUMU aHTUuTeaaMu. OcagoK KOMIlIeKca aH-
TUTEH — aHTUTEJIO HAa3bIBACTCS MpelunuTaToMm. PeakliMio cTaBAT B
npobupkax HaHeceHHEM (HACIOEHHWEM) pacTBOpa aHTHMIeHAa Ha HM-
MYHHYIO CbIBOPOTKY. [IpM ONTHMaJIbHOM COOTHOLIEHHWM AHTHTEHA U
AHTUTEJl: HA TpaHMIE 3TUX PACTBOPOB oOpasyeTcsl Henmpo3payHoe
KOJIbLIO MpeuunuraTa (peakiusl KoJblempeuunurauuu). Us-
OBITOK aHTUT€Ha He BJIUSET Ha pe3y/NbTaT peakLUMH KOJbLENpeLy-
MUTALUUUd B pe3yjbTaTe MocTeneHHON nu¢@y3Mu peareHTOB K rpa-
HULe XUAKocTeil. Eciu B KayecTBe aHTUIE€HOB B peaKLMUH KOJbLE-
MpeLUITUTALIMM UCTIOJIB3YIOT MPOKUIIAYEHHbIE U MPOUIbTPOBAHHbIE
BOJHbIE 3KCTPAaKThl OPraHOB M TKaHEH, peakuuss HOCUT Ha3BaHHE
peakKLUUM TepMOMNMpeUUNUTAUUH (peaKUHUsA ACKOJH).

[lIupokoe pacrpocTpaHeHHe MOJYYUIM PeakUUH NMpeLUITUTALUU
B TOJIYXWIKOM Trejie arapa WIM arapo3bl — JABOfHAas UMMYHOOUG-
dy3us nmo OyxrepsioHH, paguanbHasgs UMMYHOAMGDGY3Us, UMMYHO-
afiektpodopes u mp.

JInsg mMocTaHOBKM peakKl MM AKBOWHOW HUMMYyHoIudody3uu
no OyxXTepJlOHHU PpacTOIUIEHHBIA arapoBhIfi rejb BbUIMBAIOT TOH-
KHM CJIOEM Ha CTEKISAHHYIO IJIACTHHKY M TMOCJ€ 3aTBepAeBaHUSA
BBIpE3alOT B HEM JIYHKH pa3MmepoM 2—3 MM. B JyHKM pa3neibHo
MOMELAIOT aHTUTEHbl ¥ UMMYHHBIE CHIBOPOTKH, KOTOpble, AUDDYH-
IUpys B arap, obpasyloT B MecTe BCTpeuM MpeLMITUTaT B BUIe Oe-
JIOK MOJIOCHI. ‘

Ipu nocraHoBKe peaKUMH pagualbHON MMMyHorudy-
3UM HMMYHHYIO CHIBOPOTKY BHOCSIT B arapoBbiif renb. B JyHKM renst
MOMELIAI0OT pacTBOpP aHTUreHAa, KOTOpbId, AUPDYHIUpYsS B reib,
oOpa3yeT KoJbLEBble 30HBI MPELMITUTAMH BOKpYT JYHOK. Juamerp
KOJIblIa MPELUNUTALMMA MPOMOPLUUOHATIEH KOHLEHTpAlMM AHTUIEHa.
PeakUMI0 MCMONb3YIOT, B YaCTHOCTH, ISl OTPENEIEHHs COMEePXaHUs
B KPOBU HMMMYHOIIOGYJUHOB pa3jIMYHBIX KJIaCCOB, KOMIIOHEHTOB
CHUCTEMBI KOMIUIEMEHTA.

HUmMMyHoanekTpodopes codyeraeT MeTol 3jekTpodopesa u
peakLMIo MpeLuUNUTaluU; CMECh AHTUTEHOB PA3lesidloT B rejie ¢ [1o-
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MOLUBIO 3JieKTpodopesa, 3aTeM MNapa/uleIbHO 30HaM 3JeKTpodopesa
BHOCST MUMMYHHYIO CHIBOPOTKY, aHTHUTeNa KoTopoil IuddyHIUpYIOT
B I't/ib U 06pa3yloT B MECTe BCTPEYHU C AHTUTEHOM JIMHUHU IpeLUITH-
TalWy. PasHOBUIHOCTHIO MPELMITUTALIMM SABJIAETCA peaKUuAa ¢IoK-
KYJISSUUU — MOSRICHHE OMNAJIECLUEHLIMU WIH XJIOTIbEBUIHOM Macchl
(MMMYHOTIpEUMITHTaLUA) TIPY PeaKIUHM TOKCHH — AHTUTOKCHH WIIH
AHATOKCMH — AHTMTOKCHH, MPUMEHSIETCS IS OMpEREeHUs] aKTUB-
HOCTU AHATOKCHHA MJM AHTUTOKCHYECKOW CBHIBOPOTKH.

Peakuns Heitrpamuzaumn (PH). AHTHTeNa MMMYHHOMN CBIBOPOTKH
CMocoBOHBI HEHTPpATU30BaTh NMOBPEXIAlOllee AeCTBHE MUKPOOPTraHHU3-
MOB WIH UX TOKCHHOB Ha YYBCTBUTENIbHEIE KJIETKH TKaHH. DTO CBd-
3aHO ¢ OJIoKamoi MHKpPOOHBIX aHTUT€HOB aHTHTENAMH, T. €. UX Heii-
Tpanu3aumeit. Ilpu nocraHoBKe peaklWH CMeCh aHTHT€H — aHTHTe-
JIO, TOJNY4eHHYIO in Vitro, BBOISIT XXWBOTHBIM HJIM BHOCST B KYJIBTY-
py xinerok. IIpu OTCYTCTBUU MOBpeXAAIONIEro AeHCTBUS MHMKpoopra-
HHU3MOB WJIM MX AHTUTEHOB M TOKCHHOB TOBOPAT O HEHUTpaIu3yio-
HIeM IeHCTBUM MMMYHHOH CBIBOPOTKH H, CJIENOBATe/IbHO, creruguy-
HOCTH B3aMMOJIEWUCTBUSI KOMILIEKCA aHTUIeH — AaHTUTEJO.

Peaxkunu ¢ yyacTHeM KOMILIEMEHTA OCHOBaHbI Ha aKTHUBAallUH KOM-
TUIEMEHTa B pe3y/bTaTe MPUCOEAMHEHHS €ro K aHTHTeNaM, HaXoAas-
HIUMCSI B KOMILIEKCE C AHTHTeHOM (peaki[UM CBA3bIBAHHS KOMILIE-
MEHTa, paguaJIbHOro reMojM3a W Jp.).

Peakiuuwo cBsg3bsiBaHUAg KoMmiueMmeHTa (PCK) npoBomsit
B OBe ¢asbl: 1-s1 Ppasza — MHKybGauHs cMecd MCKOMOTo aHTHreHa (WiIx
aHTUTeNa) ¢ JUArHOCTHYECKOH CHIBOPOTKOM (WJIM aHTHreHOM-ZMar-
HOCTHUKYMOM) M KOMILIEMeHTOM; 2-1 ¢a3a — HHOUKATOpHAsT —
omnpeaeaeHue HAIHMYMS B CMECH CBOOOJHOro KOMIUIEMEHTAa HoOamie-
HUEM TeMOJIUTUYECKOH CHCTEMBI, COCTOSILIEH U3 3PUTPOLUTOB Ga-
paHa ¥ reMOJIMTUYECKOI CBHIBOPOTKHM, cojlepXallileil aHTUTEeNa K 3PHUT-
pouuTtaMm GapaHa. B 1-if ¢pase peakuuu npu oOpa3oBaHUM KOMILIEKCA
AHTUTeH — AHTHUTEJIO TIPOMCXONMT CBSI3bIBAHME UM KOMIUIEMEHTa, BO
2-i1 ¢daze reMonu3 CEHCUOUIM3UPOBAHHBIX AHTUTENAMHU 3PUTPOLIUTOB
oTcyTCTBYeT (peakuus TmonoxuTtensHast). [Ipy oTpuuaTeNbHONA peak-
LIMM, eCNM AHTHUIeH M AHTUTEJI0 He COOTBETCTBYIOT HPYT ApYTy,
KOMIUIEMEHT OCTaeTcsl cBOOOMHBIM M BO 2-if ¢ha3e peakUHH OH MpU-
coeluHAeTCS K KOMILUIEKCY 3PHUTPOLIMT — AHTU3PUTPOLMTApHOE aH-
THTEJIO FeMOJIMTUYECKON ChIBOPOTKM, BbI3biBasg remonus. PCK mpu-
MEHSIOT IS OUAarHOCTHKU MHOTHX WH(bEKIIHOHHBIX Ooyie3Hed, B
yacTHocTH chdunuca (peakuus Baccepmana).

Peakuuio paguvaapbHOro reMoJIM3a CTaBAT B Teje arapa,
coliepxaileM 3pUTPOLUTH GapaHa u xomruiemeHT. [locne BHeceHUs
B JIYHKHU TeJii FeMOJMTUYECKO CHIBOPOTKHU BOKPYI HMX B pe3y/bTa-
Te pamuanbHoil nuddy3uu aHTuTeNn oGpasyeTcs 30HA reMoJM3a, pas-
MEDPBI KOTOPOM NPOMOPLMOHANBHBl TUTPY ChIBOpPOTKU. Takum obpa-
30M MOXHO ONpEAENUTb aKTMBHOCTb KOMIUIEMEHTa M TIeMOJUTHYEC-
KOM CBIBOPOTKM, a TaKXe AaHTHUTeJld B ChIBOPOTKE KpOBH OOJBHBIX
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TPMIIIIOM, KPaCHYXoif, KielleBbiM 3HUedanuToM. st 3Toro Ha apuT-
poLMTaX aJcopOUpYIOT COOTBETCTBYIOLLME AaHTUIEHBI BMpyca, a B
JIYHKU Tejisl C JaHHBIMU 3PUTPOLIMUTAMHU N00aBNISIOT CHIBOPOTKY KpO-
BM GosbHOro. [IpoTHBOBMpYCHBIE aHTUTENAa B3aMMOIEWCTBYIOT C BH-
DYCHBIMM aHTUT€HAMH, aJCOPOMPOBAHHBIMU Ha SPUTPOLIMTAX, TOC-
JIe Yyero K 3TOMY KOMIUIEKCY NMPHCOEIUHSIOTCS KOMIIOHEHTBI KOMII-
JIEMEHTa, BBI3bIBASI reMoyin3. Peakuuio paguaibHOrO reMoju3a Mpu-
MEHSIIOT TaKXe MPU OINpeHeSIEHHH aHTUTEI000pa3OBaHMSI.

Peakxuns MMMYHHOTO NpUJIHUNAHUSA OCHOBAHA Ha aKTH-
BalldM CMCTEMBI KOMIUIEMEHTAa KOPIYCKYJISIDHBIMA aHTUreHaMu (6ak-
TEepUH, BUPYChI), 0OpabOTaHHBIMU MMMYHHOH CHIBOPOTKOM. B pe3yinb-
TaTte oOpa3yeTcsl aKTUBUPOBAaHHBIM TPETUH KOMIOHEHT KOMIUIEMEH-
Ta (C3b), KOTOpBI MPUCOEAMHSIETCS K KOPITyCKYJISIPHOMY aHTHUIEHY
B cocTaBe MMMYHHOro komiuiekca. Ha sputpouuTax, TpomMGoLMTax,
Makpodarax uMelotTcsa peuentopbl L C3b, Onaromapst yemy Ipu
CMELIMBAHUU 3THUX KJIETOK ¢ MMMYHHBIMM KOMIUIEKCAMM, HECYLIM-
Mu C3b, MpoucXogsT UX COEJUHEHHE M arrJIIOTMHALIUA.

Peakimu ¢ MCHoJb30BaHHEM MEYeHbIX AHTHTEN WIH aHTHreHos. Pe-
akuus HMMYHodiawopecueHuuu — PH® (Meton KyH-
ca) OCHOBAaHA Ha TOM, YTO AHTUIEHbl TKAHEH WJIM MUKPOOPraHU3-
Mbl, 00paboTaHHbBIE MMMYHHBIMM CBIBOPOTKAMH C AHTHTEJIAMH, Me-
YeHHbIMH QIII0OpOXpPOMAMH, CNOCOOHBI CBETHThCA B Y®-nyyax mo-
MHMHECLIEHTHOrO MHKpOcKomna (rpsiMoii Meton). bakrepuu B Maske,
obpaboTaHHbIe Takoi crieliuUYEeCKOi CHIBOPOTKOM, CBETIITCS ITO ITe-
pudepur KJIETKM B BHMAE KaiiMbl 3ejieHOro IlBeTa. Pasnuyaor Tpu
OCHOBHbIE€ Pa3HOBMIHOCTU METOHA: MpPSAMOM, HEMpSIMOi, HENMpsIMOH
C KOMILJIEMEHTOM.

UMmMmyHobepMeuTHHH aHanu3 — UDA (ummyHodepMeH-
THBIA METON) — BbIABJICHHE AHTHIEHOB C ITOMOLUBIO COOTBETCTBYIO-
LUX MM aHTHUTEN, KOHBIOTHPOBAHHBIX C (pepMeHTOM (TepOKCHAA30H
XpeHa, B-TajiakTo3oi WM LuesnoyHoit docdarasoit). Ilocne coenuHe-
HUS aHTUTEHAa ¢ Me4YyeHHO (epMEeHTOM MMMYHHOH CHIBOPOTKOH B
cMech I0GABISIOT CyOCTpaT, KOTOpbIid pacuieruisiercsi GepMEHTOM € OK-
pailiMBaHUEM PacTBOpPa B XKEJITO-KOPHYHEBBIH (IMepoKcUIa3a) WK XeJl-
To-3eneHblii (dbocdaraza) user. Haubonee pacrnpocrpaHeH TBEPIO-
basupiii UMMYHOodepMeHTHBINH MeTon. Ha TBepaoMm HocuTte-
Jie, HarpuMep B JIYHKaXx MHKpoMaHejeid U3 IOJUCTHposia, copOUpy-
IOT aHTHIreH. B yHKH ¢ apcopOMpoBaHHBIM AHTHTEHOM HAOOABJSIOT Chl-
BOPOTKY KpOBH OOJIbHOTO M 3aTeM aHTUIJIOOYJIMHOBYIO (ITPOTHBOYE-
JIOBEYECKYIO) CHIBOPOTKY, MeuYeHHyi0 depMeHTOM, M cyOcTpaT s
depmerTa. TIpu MoNMOXUTENBHOM pe3YJIBTaTE U3MEHSIETCS LIBET PacTBOpPA.
TeepnodaszHblif HOCHTENIb MOXHO CEHCHOWIM3HUPOBATh HE TOJBKO aH-
TUTEHOM, HO U aHTUTeNOM. Torma B JIYHKM C COpPOMpPOBAHHBIMM aH-
TUTEIAMH BHOCSAIT MCKOMBIN AHTUTeH, N00ABISIIOT UMMYHHYIO CBIBO-
pPOTKY NPOTHB aHTHUIEeHA, MeYeHHYI0 (depMEeHTOM, 3aTeM cybeTpar st
depmenta. UMMyHOEPMEHTHEBIA METON MpPUMEHSAETCS IS JAHArHoc-
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THKH BUPYCHBIX, GaKkTepHaNbHBIX M IMapasHTapHBLIX 3a00JeBaHMIA, B Ya-
cTHocTH AuarHocTukyd BUY-undexkuwmii, rematura B u ap.

PaguouMMmyHonorudyeckuin aHanui (PUA) — xomauue-
CTBEHHOE OIMpefieieHre aHTUTEN WIH AHTHTEHOB, MEYEHHBIX palHo-
HYKJIHAOM, C IPUMEHEHHEM aHAJIOTHYHBIX AHTHTEJ] WIM AHTHIEHOB:
HampHUMep, HCKOMOro aHTUreHa ¢ NMpUMeHeHMEM WMMYHHOMN CHIBO-
POTKM M aHAJIOTHYHOTO AHTHIEHA, MEYEHHOTO pamMOoHyKIMaoM. ITocie
HUX B3aMMOIEICTBUS OTAEJNSIOT 0Opa3oBaBINMHCH pPaXHOaKTHUBHBINM
KOMIUIEKC aHTHI€H — AHTHTEJIO U OMNpeleNsioT ero paIuoaKTHBHOCTh
M0 CYETYHKY MMITYJBCOB: KOJNMYECTBO MEYEHOro aHTUIEeHa, CBS3aB-
LIErOCsl C aHTUTENaM#, OOpaTHO MPONMOPHHOHAIBHO KOJIUYECTBY
uckomoro antureHa. LlIupokoe pacrnpocTpaHeHHe MOJYYMIA TaK Ha-
3bIBa€Mble MPSIMOA M HEMNpPSIMOM BAapUaHTHI TBepHOGpA3HOTO pPagUO-
MMMYHOJIOTUYECKOTO METOAA, NMPU KOTOPBIX MCIIOJNB3YIOT IMOJHMCTH-
poJIOBBIE TUIAIIKK C afcopOMpOBAaHHBIMH AHTUIEHAMHM WIH aHTHTE-
JaMu. Merol NMpUMEHSIOT IIS1 BHISIBNIEHUS] aHTUTEHOB MHUKPOOPraHH3-
MOB, OIpele/IeHUsI TOPMOHOB, (pepMEHTOB, JIEKAPCTBEHHBIX BELUECTB
U MMMYHOTJI00YJIUHOB.

MUMMYHOGJIOTTUHT — olpele/ieHHe AHTUIEHOB WIM AHTHTEN
C MOMOLIbIO U3BECTHBHIX CHIBOPOTOK HJIM aHTHUIE€HOB. MeTon OCHOBaH
Ha BBIIEJICHMM aHTUIEHA C TMOMOIUBIO 3/IeKTpodope3a B MOJUAKPHII-
aMUIHOM Tejie, MOCIEAYIOlEeM IepeHOCe BBIIEJIEHHOTO aHTUIeHa U3
rejs Ha aKTUBHPOBAHHYIO OyMary WJIM HUTPOLEJUI0NI03y (6A0T-IsAT-
HO) M BBIIBIEHWH HAa IOUIOXKE HCKOMOIO aHTHUIEHa C IMOMOLIBIO
H®DA. Ucnonb3yeTcss Kak THATHOCTHYECKHIT METO..

9.17. UmmyHOOHONOrMYeckue MeaULIMHCKUE npenaparthbl

HMMMyHOGHOIOTHYECKUMH HA3bIBAIOT IMPENapaThl, KOTOPbIE OKa3bIBAIOT
BIMSIHAE Ha MMMYHHYIO CHCTEMY, NEHCTBYIOT Yepe3 UMMYHHYIO CH-
CTEMY WIH TPUHLMI AEHACTBHS KOTOPBIX OCHOBAaH Ha MMMYHOJIOTH-
yeckMx peakuusx. Biarogapsi 9TMM cBoiicTBaM MMMYHoOHosIOrHYec-
KMe Ipenaparbl MPUMEHSIOT IS MPOodWIAKTHKH, JIEYEHUsT U JIuar-
HOCTHKH HHQEKLMOHHBIX U TeX HeHMH(EKLHOHHbIX Gose3Hel, B re-
He3e KOTOPBIX UIPAaeT pojib UMMYyHHasl CHCTEMA.

B rpynny MUMMyHOGHOJIOTHYECKUX TPENapaToB BXOAAT pPa3iH4yHble
Mo MPUPOZE, MPOUCXOXKAEHHIO, COCOOy MONYYEHHS] U TIPUMEHEHHUs
Mpernaparbl, KOTOpbleé MOXHO TMOAPa3Je/UTh Ha CACAYIOLUIME IPYNIIbI:

A BaKUMHBI U JIpyrue npouiIakTHyeckue U JiedeGHbIe Mpenaparsl,
MIPUTOTOBJIEHHBIE U3 XHBBIX MUKPOOPTaHHW3MOB MJIM MHUKpPOOHBIX
MPOAYKTOB (AaHATOKCHHBI, paru, 3YOGHOTHKH);

MMMYHHbIE CHIBOPDOTOYHBIE Ipernaparsl;

UMMYHOMOJYJIATODHI;

IUAarHOCTUYECKHE MpernapaThi, B TOM YHC/IE AJJIEPreHbl.

> > >
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HmMyHOGHOMOTHYECKHE FIpernapaThl MPUMEHSIOT MU aKTHBALMH,
MOJARMEHUS WIM HOPMAIH3ALUU NEATEbHOCTH UMMYHHOR CHCTEMBI.

BoaneiictBHe UMMYHOOHOJIOTHYECKHUX [IPENApaToB HA HMMYHHYIO
CHCTEMY MOXET ObITb aKTHBHBIM M ITaCCUBHBIM, crieLUbHYECKUM H
HecrieLupUIecKUM. AKTUBHBIM BO3ACHCTBUEM Ha3bIBAIOT HEMOCpe[-
CTBEHHYIO aKTUBaLMI0O UMMYHHOI CHUCTEMBI OpraHM3Ma MpenapaToM
(HanpuMep, NpU BaKIMHALWHK); MACCUBHBIM — BBEIEHHE Mperna-
paToB, CIOCOBCTBYIOIMX HNESATENHHOCTH UMMYHHOI CHCTeMBI (BBeEZe-
HHE HUMMYHOIIOOYJIMHOB, UMMYyHOMOAYJIsiTopoB). JleiicTBe mpemnapa-
TOB MOXET ObITh cie {HPUYECKHUM, €CJIH OHO HalpaBJIeHO Ha 3a-
IIMTY OT KOHKPETHOrO AHTUI€Ha (HAalpUMeEp, BaKLMHA NPOTHB KOK-
JIIOlUa, IpUIMNA; MMMYHHAasl ChIBODOTKAa MPOTHB CTONGHSKA W T. A.),
M HecrmeUMPHYECKHUM, €CIM OHO CBOAUTCS K AaKTUBALMM MUMMYH-
HOIf CHCTEMBI, MOBBIILIEHUIO €€ CITOCOOHOCTH K BBIMOJHEHMIO 3alL(UT-
HBIX GYHKIUMI (HarpyMep, UMMYHOMOIYJISITOPbI, aKTUBHpYIOIIKE (a-
FOLIUTO3 WM NpoiHepalinio UMMYHOKOMIIETEHTHBIX KJIETOK).

AKTHBALIMIO WIH HOPMAIM3ALHUIO AEATEJIBHOCTH UMMYHHOM CHCTe-
MBI C TOMOLUBI0O HMMYHOOHOIOTMYECKHMX MpenapaToB MPUMEHSIOT MpH
MEPBUYHBIX U BTOPUYHBIX UMMYHOIE(DULHUTAX, JUIA CO3NAHUA HEBOCI-
PUMUMUYHUBOCTY K MH(EeKHMOHHBIM GONe3HSIM, MOAABAEHUS POCTa OIy-
XOJIEBBIX KJIETOK, JIEUEHHUS AJUIEPrUYecKnX, ayTOMMMYHHBIX Gose3Heil.

IMonaBneHne OeATEABHOCTH MMMYHHON CHUCTEMBI C MOMOIIBIO MM-
MYHOOHOJIOTHYECKHX TPENapaToB MPUMEHSIOT NMPH TPAaHCIUIaHTALIUK
OPraHOB M TKaHeif, B HEKOTOPBIX CJIy4yasiX NPH ayTOMMMYHHBIX H -
JIepru4eckux 6oJie3HsIX.

HWMMyHHast cucreMa crnieuudpuyeckd M HecnenMbHYecKH pearu-
PYET Ha AeiCTBHE MATOreHHOTO areHTa, MOCTYMAIOLIEro B OPraHMU3M
HU3BHE WIH oOpasyiolllerocss B OpraHu3Me B pesyiabrate Gone3Heit U
HEKOTOpPHIX (PYHKLHOHAJNBHBIX HApYLUEHHUH. DTH OTBETHBIE peaKLHH
HMMYHHOH CHCTEMbl HOCSAT T'YMOPA&JIbHBIA M KJIETOYHBIA XapakTep,
OHH MOIYT BBHIABISITECA C IMOMOLIBIO crieUpUIECKUX TECTOB U UM-
MYHHBIX peakiuii (cM. miaBy 9). Ha ocHoBe 3THX peakuuii moctpoe-
HO GOJIBIUIMHCTBO JUACHOCTMYECKHX IpENapaTos.

9.17.1. BakyuHbi

BakuuHaMyu Ha3pIBAIOT HMMYHOOHOJIOTMYECKHE Ipelaparhl, MpeaHas3-
HayeHHbIe JUIS CO3MAaHMS aKTHBHOrO CrenudUYecKoro MMMYHHTETA.
TIpuMeHSIOT MX DIaBHbBIM oOpasoM Ui npodpUNaKTUKK, HO MHOrIa
HCITOJIB3YIOT JUIA JIeYeHUST WH(EKIUOHHBIX Gone3Heil. JelicTBylOLMM
HayaJioM BakLHHbI ABJAETCS creludUIecKHil aHTHreH. B kauectse
aHTHIeHa MCIIOJIB3YIOT:

® XHBHIE MJIM WHAKTMBMPOBAHHBIE MHUKpPOOpPraHW3Mhl (6akTepum,

BHUpPYCHI);
® BbIIeNeHHbIE U3 MHKPOOPraHHM3MOB creluduyeckue, TaKk Hasbl-

BAcMbIC TPOTECKTHUBHBIC, AaHTUTCHBI,
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® o6pasyeMble MUKPOOPraHM3MaMH aHTUTEHHBIE BEILECTBA (BTOPUY-
Hble MeTaboNMTBI), UrpaIoLIMe POJb B MaToreHese Gone3HH (TOK-
CHHBI);

® XHMUYECKH CHHTE3UPOBAHHBIE AHTHUTEHBI, aHAJNIOTMYHBIE MPUPOL-
HBIM;

® aHTUTEHbI, MOJy4EHHBIE C TOMOLIbIO METONa I'€HETUYECKOM HH-
XEeHEepHUH.

Ha ocHoBe omHOTO M3 3THX AHTUTEHOB KOHCTPYMPYIOT BaKLMHY,
KOTOpasi MOXeT B 3aBUCHMOCTH OT NPHUpPOAbI aHTHIeHa U GopMbI
npenapara BKJIIOYaTb KOHCEPBAHT, CTaGMIM3aTOp M aKTHBAaTop (ath-
10BaHT). B KayecTBe KOHCEpBaHTOB NMpyuMeHsIoT MepTHonat (1:10 000),
asun Hatpusi, popmanpaerun (0,1—0,3 %) c uenbio nogapJIeHUs Mo-
CTOpPOHHEH MHMKpodJIOphl B Mpouecce XpaHeHUs! npemnapara. Crabu-
NU3aTOp NO6ABIAIOT WISl MPEIOXPAHEHHS OT Pa3pyLUEHHs JaGUIBHBIX
aHTHreHos. Hanpumep, K XHBBIM BakLMHAM XOOaBJIAIOT Caxapo3o-
XEJATUHOBBIA arap WM YelOoBeYeCKHit anbOyMHUH. JInsi MOBBILICHHUS
adpekTa JeifcTBUS aHTUIeHAa K BaKLIMHE MHOIIA NOOaBIAIOT Hecre-
LUHYECKHIT CTUMYISTOP-aIBIOBAHT, aKTUBUPYIOLUMIA UMMYHHYIO CH-
cTeMy. B kayecTBe agblOBAHTOB UCIIONb3YIOT MUHEPAIbHBIE KOJUIOH-
ot (Al(OH),, AIPO,), monMMepHbie BelecTBa (JIMMOMOIHUCAXaPHIbI,
TMOJMCaXapHAbl, CHHTETUYECKHE TONMUMepBI). OHU U3MEHSIOT PU3MKO-
XMMHYECKOE COCTOSIHME AHTHTeHA, CO3Jal0T AENO aHTUIEHAa Ha Mec-

XKupbie BAKUHHBI

® aTTeHYHMPOBAHHBIEC,
@ [UBEpPreHTHEIE;
® BeKTOpHble peKOMOMHAHTHBIE.

Hexusble BAKUHHBI:

@ MOJIEKY/ISIpHBIE!
noJiydeHHble MyTeM OHOCHHTE3A;
MOJy4YeHHbIE MyTeM XHMHYECKOro CHHTEe33;
MoJyYeHHbIE METOJOM F€HETHYECKON WHXEHEpPHUH;
® KOpITYCKYJISIDHBIE:
LeJIbHOKJIETOYHbIE, LeTbHOBUPUOHHBIC;
cyOKJIeTOYHble, CyOBUPHOHHBIE;
CUHTETUYECKHE, MOJYCUHTETHYECKHE.

ACCOIHIHPOB&HHHG BaKIHHbI
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Te BBeJeHUA. BakiMHBI ¢ aIbIOBaHTAMU HA3BIBAIOT ANBIOBAHTHBIMM,
COpPOHPOBAaHHBIMHU, aICOPOMPOBAHHBIMU WIIM JENOHUPOBAaHHBIMU BaK-
LUHAMH.

B 3aBucHMMOCTH OT npuponabl, GH3MYECKOTO COCTOSIHMA B Ipena-
pare ¥ crnocoba MoJyyeHUs] aHTUreHa BaKLMHbI JEJISATCH Ha XUBBIE
M HEXWBble, WIH UHAKTUBUPOBAHHBIE.

9.17.1.1. Xueble 8aKkyuHbI

XuBple aTTeHYMpOBaHHBIe BaKLMHBI KOHCTPYHPYIOTCA Ha
OCHOBE OCJabJIEHHBIX 1UTAMMOB MUKPOOPTraHM3MOB, NOTEPSBLINX BH-
PYJIEHTHOCTb, HO COXPAHMBILUX aHTUTEHHbIE CBOIcTBA. Takue 1UTaM-
MBI MOJYYalOT METOAAMHU CENEKIMH WIM TEeHETHYECKOH WHXEHEpPHH.
WHorna ucnonsb3yloT 1ITAMMBI GIIM3KOPOICTBEHHBIX B AHTHIEHHOM OT-
HOLLIEHUU, HeGONE3HETBOPHBIX ISl YEIOBEKA MUKPOOPraHW3MOB (IH-
BEPreHTHbIE LITAMMBI), U3 KOTOPBIX IOJY4YeHbl TUBEpPTEHTHBHIE
BaKUMHB. HanpuMep, Wi NpUBUBKU MPOTUB OCIBl HCIOJB3YIOT
BUpPYC OCITbI KOpoB. 2KUBble BaKUMHBI IPH BBEACHUH B OpraHU3M IpU-
XHUBJISIIOTCS, Pa3MHOXAIOTCSI, BBI3bIBAIOT NeHEpaTM30BaHHBIA BaKIIM-~
HaJIbHBIA Mpoiiecc U dopMuUpoBaHHE CIleUPHUYECKOTO UMMYHHMTETa
K MAaTOreHHOMY MHKPOOPTaHU3My, M3 KOTOPOTo IOJY4Y€H aTTEHYH-
POBAaHHBIA LUTAMM.

ITonyyaioT XuBble BaKUUHBI ITyTEM BBIPAl{WBaHUS aTTEHYUPOBAH-
HBIX IITAMMOB Ha IMHUTATEJBHBIX Cpelax, ONTUMAIBHBIX I JaHHOIO
MHUKpOOpraHu3Ma. bakTepHalibHbIE INTAMMBI KYJIBTHBUDPYIOT WIH B
¢epMeHTepax Ha XHIKHUX NMUATATENbHBIX CPEAAX, WIM Ha TBEpIBIX MH-
TaTeJIbHBIX CPeNaX; BUPYCHbIE LUTAMMBI KYJBTHBUPYIOT B KYPHHBIX 3M-
6pHoHax, MepBUYHO-TPUIICHHU3UPOBAHHBIX, MEPeBUBAaEMbIX KYJIbTY-
pax knetok. Ilpolecc BenyT B acenTHYecKHUx ycioBusix. buomaccy ar-
TEHYMPOBAHHOIO LUTaMMa IOJBEPraioT KOHLIEHTPUPOBAHUIO, BBICYIIHU-
BaHUIO cO CTaOMIM3UpYIOLLEH cpeloi, 3aTeM ee CTaHAapTU3HPYIOT
M0 YUCIY MHUKPOOPraHM3MOB M bacyloT B aMmynbl WIM (UIaKOHBIL.
KoHcepBaHT K XHBOW BakIWHe He H06aBiA0T. OGbIMHO OfHA IpH-
BMBOYHAs 1033 BaKUMHBI cocTarisieT 103—10° XHUBbIX MUKPOOPraHH3-
MOB. CpoK TOIHOCTH BaKI[MHBI OrpaHuyeH 1—2 romamu, BaklMHA
IOJIXHA XPAHUTHCS M TPAHCIOPTHPOBATHCS NMPH TMOHIKEHHOH TeM-
nepartype (ot 4 no 8§ °C).

XKuBble BakUMHBI TMPUMEHSIOT, KAaK MpaBWIO, OMXHOKPATHO;
BBOASIT WX [OKKOXHO, HAKOXHO WIW BHYTPUMBIIIEYHO, a He-
KOTOpble  BakKIMHBI — MEepOpaTbHO (MOJUOMMENUT) H MWHrand-
UHOHHO.

ZKuBble BaKLMHBI COCTABJISIOT IIPUMEPHO IMOJIOBUHY BCEX MPHUME-
HSIEMBIX B NpakTHKe BakMH. HauGoyee BaxHbie qis UMMYHOIPO-
WIaKTHKU XUBBIE BaKLMHBI MPUBEAEHBI HUXE.

BaxkTepuanbHble XuBble BaKUMHbI: TyGepkyse3Has (M3 IHTaMMa
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BLIX, nonyuennoro A. Kamemerrom u K. I'epeHoM); uymHasa (u3
wramMMa EV, nonyyenHoro I'. XKupapom u XK. Po6ukom); Tymnsipemmii-
Has (u3 wramMma NelS, monyuenHoro b. SI. Dan6eprom u H. A. Taii-
cKkMM); cuHbupesasBeHHad (u3 wramMmma CTH-1, moayyeHHOro
H. H. T'un36yprom, JI. A. TamapunbiM u P. A. CanTelKoBbIM); OpyLEs-
Je3Hast (M3 mrraMMa 19-BA, nmoayuenHoro I1. A. Bepiuusosoit); npo-
B Ky-nuxopangku (U3 wramma M-44, noayyeHHoro B. A. I'enur u
I1. ®. 3aponoBcKUM).

BupycHble xuBble BAaKUMHBI: OCIIEHHAast (Ha OCHOBE BHMpYCa OCIHBI
KopoB); KopeBasd (u3 wramMa JI-16 M wTaMMa DIMOHCTOH, IONY-
yeHHbIX A. A, CMopoauHUeBbiIM U M. I1. UyMakoBBIM); TTOJIMOMMENHUT-
Hast (u3 wramMmoB A. C3buHa TumoB 1, 2, 3); MpoTHB XeJITOM JIK-
xopagku (M3 wrtamMma 17D); rpunnosnad (M3 naGopaTopHbBIX ILTAM-
MOB, nosiyueHHbIX B. M. JXnaHoBBIM U 1Ip.); MPOTHB BeHECY3JILCKOTO
sHuedaromuenura jgowaneit (U3 wramma 230, IMoJy4eHHOro
B. A. AHnpeeBbiM H A. A. Bopo6beBbIM); MapOTHTHAsA (M3 LUTAMMOB,
nonyyeHHbix A. A. CmopoautuessiM 1 H. C. Kisiuko).

CyecTByioT WM pa3pabaThiBalOTCS XMBbIe BaKILMHBI IS MPO-
¢hunakTUKU Ipyrux BUPYCHBIX M OakTepMalbHBIX MH(eKUUi (ageHo-
BUpYCHasi, TIPOTHB KpacHYXH, JierMoHeJute3a M nap.). K XHBbHIM Bak-
LIMHAM OTHOCSITCSl TAK Ha3blBaeMble BEKTOPHBIE pPEKOMOMHAH-
THbl€ BaKLUHHBI, KOTODBIE IMOJYYalOT METOHOM TIeHETUYECKOI
HHXeHepuH. BeKkTopHble BaKUMHHBIE IITAMMBI KOHCTPYMPYIOT, BCTpa-
uBass B reHoM (JHK) BakuMHHOro iitamMma BHpyca WIM OaKTepuii
reH YyXepomHOro aHTHreHa. B peayibraTe TOro BeKTOPHBIN BAKLUH-
HBIM 1UTAMM [OCJE MMMYHM3ALMM BBI3BIBAET MMMYHHUTET HE TOJIBKO
K BaKUMHHOMY LITAMMY-PELUITMEHTY, HO U K HOBOMY YYXEPOXHO-
My aHTHTeHy. YXe MojydyeHbl peKOMOWHAHTHBIE IUTAMMBI BHUpYca
OCITEHHOM BaKUHMHBI ¢ BCTpoeHHBIM aHTHreHoM HBs Bupyca rema-
Tuta B. Takas BekTOpHasi BaKUMHA MOXET CO3HaBaTb UMMYHUTET
MPOTHUB ocmbl U rematuta B omHoBpemeHHOo. M3yyaeTcsi Takxke Bek-
TOpPHasl BaKIMHA HA OCHOBE BHpPYCa OCMOBaKLUMHBI M QHTUIEHA BH-
pyca GellleHCTBA, KJIEILEBOTo 3SHLUedanIuTa.

9.17.1.2. Hexuebie (UHakmueupogaHHbIE) 8aKUUHbI

K TakuM BaKUMHaM OTHOCSITCSI KOPITyCKYJISIDHbIe OakTepUajibHbIE W
BUpYCHbIe BaKLIMHEI, KOPIYCKYJISIpHbIE CYOKJIETOYHBIE U CyObeUHNY-
Hble BaKUMHBI, @ TAKXe MOJEKYJISPHbIe BaKUHHBL
KopnyckyasipHble BaKIMHBI TPEACTABISIOT CO0OH MHAKTH-
BUPOBaHHble (PU3HNUecKUMU (TeMrepatypa, YP-Jyud, HMOHHUIUPYIO-
Liee M3ydeHUe) WM XUuMudecKuMu (opmanuH, deHos, B-mporuo-
JIAKTOH) CIoco0aMyu KYJIBTYphl ITATOT€HHBIX WM BAKLUMHHBIX 1UTAM-
MoB Oaktepuit U BUpycoB. MHAaKTUBaLMIO [TPOBOJAT B ONTHMAJIBHOM
pexuMme (MHAKTHBUPYIOLLAA 033, TEMITepaTypa, KOHLIEHTpaUUs MHK-
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POOPraHMU3MOB), YTOGBI COXpPAaHUTbh AHTHUIEHHbIE CBONCTBA MHKpPOOD-
TaHM3MOB, HO JIMILUTh MX XH3HecrmocoOHocTH. KopITycKy/sapHble Bak-
UMHBI, IOJy4eHHble M3 LeJbHbIX OakTepuii, Ha3bIBAIOT LEJbHO -
KNE€TOYHBIMM, a U3 HepaspylieHHbIX BUPHOHOB — LEJBHOBH -
PUOHHBIMH.

WHakTHBHpOBaHHbIE BAKLUMHBI I'OTOBSIT B aCEMTHYECKHX YCIOBHAX
Ha OCHOBE YMCTHIX KYJBTYP MHKpOOpraHuamoB. K rotoBsiM, Ho3u-
POBaHHBIM (110 KOHLEHTPALMX MHMKPOOPraHH3MOB) BaKIMHaM Jo6as-
JIAIOT KOHCEpBaHT. BakMHBI MOTYT OBbITb B XHIOKOM (CYCIIEH3HUH) HIH
cyxoMm BuIe. BakuuMHaUMIO BBIMOJHAIOT 2—3 pasa, BBOAA ITperapar
MOJKOXHO, BHYTPUMBIIIIEYHO, 23P030JIbHO, HHOTAA fepopaibHo. Kop-
MYCKYJsSIpHble BaKUMHbI MPUMEHSIOT IUIS1 NMPOoHIAKTUKH KOKITIOIIA,
TPHIINIA, remaTuTa A, repreca, KIeLIEBOro sHuedanura.

K kopnycKynsapHbIM BaKLIMHAM OTHOCSIT TaKXe CYOKJIeTOYHBbIE
U CyOBUPHOHHBIE BaKUHMHBI, B KOTOPHIX B KayecTBe HNEICTBY-
IOLIEro Havyaja MCHOJb3YIOT aHTHUTeHHBIE KOMIUIEKCHI, BBbIAEJIEHHbBIE
u3 6aKTepHif WM BUPYCOB rocje Hx pa3spyiueHus. [IpurortosieHue
CYOKJIETOYHBIX U CYOBUPHMOHHBIX BAKLMH CJIOXHEE, YeM LIEJbHOKIIE-
TOYHBIX M LICJIbHOBUPHOHHBIX, ONHAKO TaKMe BaKUMHBI COOEPXaT
MeHblle Oa/IaCTHBIX KOMIIOHEHTOB MHUKPOOPraHM3MOB.

Panblue cyOKneToYHbIe U CYOBMPHOHHBIE BAKLIMHBI HA3hIBAIM XH -
MHYECKHUMHU, MTOCKOJIbKY NMPUMEHSUIM XHUMUYECKHE METOABI MPH BbI-
IEJeHUH aHTUTEHOB, M3 KOTOPhIX FOTOBMJIM BakKLMHY. OOHAKO 3TOT
TepMHUH Gojlee NMPUMEHMM K BaKLMHAM, IMOJYYEHHBIM METOHOM XH-
MHYECKOTr0 CHHTE3A.

B HacTosiiee BpeMsi MCIOJIb3YIOT CyOKJIETOYHbIE HHAKTUBUPOBAH-
Hble BaKUMHBI NMpoTHB OpioitHoro THda (Ha ocHoe O-, H- u Vi-
aHTHUIEHOB), MAM3EHTEpUHM, Tpumna (HAa OCHOBE HeWpaMHHHIA3BI
M TeMarrjloTHHHHA), CHOUPCKOM sI3Bbl (Ha OCHOBE KAMCYJIBHOIO aH-
TMreHa) M Ap. Takue BakUMHBI, KaK MNpaBHJIO, MPUMEHSIOT C [O-
GaBneHUeM aIbIOBAaHTOB.

MonexkynapHbsie BakuuHbl. K HUM oTHOCAT crieuuduyeckue
aHTHIEHBI B MOJIEKYJISApHOM (opMe, MoNyYeHHbIE MeTogaMHu 61oso-
IMYEeCKOro, XMMMYECKOTo CHHTe3a, NeHEeTHUecKoil MHXeHepud. [IpuH-
LMIT MeTolna GMOCHMHTE3a COCTOMT B BBIACJIEHHMHM M3 MUKPOOpPraHW3-
MOB WJIH KYJIbTYPaIbHOIM XHIKOCTH MPOTEKTHBHOTO aHTHIeHa B MO-
JieKynsipHoi dopme. HanpuMep, HCTHHHBIE TOKCHHBI (IUbTEPUAHBIN,
CTOJIOHAYHBIN, OOTYNMHOBBINH) BBIAEISIOTCA KJIETKAMH ITPU MX pocC-
Te. Mojexyspl TOKCMHA NpU 06e3BpeXuBaHUM (PopMaTHOM Ipespa-
IIAIOTCS B MOJIEKYJIBI aHATOKCH HOB, COXpaHsiolie crieliuduyec-
KM€ aHTUTeHHbIE CBOWCTBA, HO TepSIOLIMe TOKCHYHOCTh. ClienoBaresb-
HO, QHATOKCHUHbBI SIBJISIIOTCS TUIMUYHBIMHM TPEACTABUTEISIMH MOJIEKY-
JIAPHBIX BaKUMUH. AHATOKCHUHBI (CTONOHSMHBIN, AMdTepHitHBIH, OOTY-
JINHOBBIN, CTAPMIOKOKKOBLIH, MPOTUB Ia30BOi TaHIPEHBI) IOJy4Ya-
IOT MyTeM BblpaliMBaHUs TIYyOMHHBIM cIoco6oM B ¢epMeHTaTOpax
Bo30ynureneit cronbHsKa, audTepud, GOTYIM3Ma M IPYTHX MHKpO-
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OpPraHU3MOB, B pe3y/bTaTe Yero B KyJIbTYPaJIbHOIM XHIKOCTH Hakari-
JauBaiorces TokcuHbl. [locie OTOeNeHHsI MUKPOOHBIX KJIETOK CelapH-
POBaHHEM KYJIBTYpPAJIbHYIO XHIKOCTh (TOKCHH) 00e3BpexXuBaloT ¢op-
MainHoM B KoHueHTpauuu 0,3—0,4 % npu 37 °C B teyeHue 3—4 Hen.
O0e3BpeXEHHbI TOKCMH — aHATOKCUH, MOTEPSIBIUHI TOKCHYHOCTD,
HO COXpPAHWBIUMI AHTUI€HHOCTb, MOJBEPraloT OYMUCTKE M KOHIIEHT-
PUPOBAHUIO, cTaHZapTH3aUMU M dacoBke. K OYUILEHHBIM aHATOKCH-
HaM J00aBNAIOT KOHCEPBAHT M aibIOBaHT. TakuWe aHATOKCUHBI Ha3bl-
BAaJOT OYMIUEHHBIMU cOpbHpoBaHHLIMH. JlO3UPYIOT aHATOKCHH B aH-
TUreHHbIX eauHuuax (EC — emxunuua cegspiBaHuA, JI® — ¢mokky-
JALUMOHHASA eAMHULA). [IpUMEHSIOT aHATOKCHHBI MOIKOXHO, BHYTpH-
MBILIIEYHO, CX€Ma UMMYHHU3aUUM COCTOUT U3 2—3 NMPUBMBOK C TMOC-
JIeyIOIIMMHU PEeBaKLIMHALIMSIMH.

BoineneHne HPOTEKTHMBHBIX aHTHTEHOB B MOJIEKYIApPHON ¢opme
Y3 CaMUX MHKPOOPraHM3MOB — 3al1a4ya JOBOJIbHO CJIOXHAsl, TIO3TOMY
MPUTOTOBJIEHUE MOJIEKYJSIPHBIX BaKLIHH 3TUM CIIOCOGOM He BHILLIO
32 paMKM 3KclepuMeHTa. bosiee MpoayKTHBHBIM OKa3ajcs METOJ re-
HETHYECKON MHXEHEepHU, C MOMOIUBIO KOTOPOro IOJYYEeHbl PEeKOM-
6MHaHTHbIE HITAMMBI, MPOAYLUPYIOIIUE AHTUT€Hbl OaKTEpUIl U BH-
pycoB B MoJieKyJisipHoOii ¢opMe. Ha ocHOBe TakMX aHTUT€HOB MOX-
HO cO3[aBaTh BakLUUHBI Tak, yxe pa3dpaboraHa M BBITycKaeTCs Mpo-
MBILLUIEHHOCTBIO MOJIEKYJIsipHAasl BaKILIMHA, cOJAep:Kallasi aHTUTEHBI
BUpyca rematuta B, npoayuupyemble peKOMOWHAHTHBIMM KJIETKa-
MU npoxxeit. CosgaHa MosiekynsipHas BakiimHa npotdB BUY us
aHTUTEHOB BHMpYyca, NPOLYLHMPYEMbIX PeKOMOMHAHTHBHIMU HITAMMA-
-mMu E. coli.

XUMHMYECKHIT CUHTE3 MOJIEKYISIDHBIX aHTHUICHOB [TOKA LIUPOKO HE
MIpUMEHSAETCS U3-3a CBoeit CIOXHOCTH. OMHAKO yXe IMOJy4yeHbl Me-
TOLOM XHMHYECKOro CHHTe3a HEeKOTOphle HHM3KOMOJEKYJSIPHBIE aH-
Turesl [ITerpos P. B., UBanoB B. T. 1 coasr. # ap.]. D10 Hampasie-
Hue, Oe3ycjioBHO, OyaeT pa3BHUBaThCS.

9.17.1.3. Cuhmemuyeckue u rosycuHmemuyecKue
8aKUYUHBb!

C uenbio noBbllieHUs 3¢ ¢eKTUBHOCTH BaKUMH U CHIDKEHMS nobody-
HOTo AeACTBHSI 33 cyeT OalIacTHBIX BELIECTB B HACTOSILEE BpEMsi
peliaercs mpoblieMa KOHCTpYMPOBAaHHUS HCKYCCTBEHHBIX BakUuH. Oc-
HOBHBIMM KOMITOHEHTAMHU TaKUX BAKLIMH SIBISIOTCS AHTUTEH WIM €ro
NeTepMUHAHTa B MOJIEKYJISIpHOM BHUJE, NMOJMMEPHBIA BBICOKOMOJIE-
KYASPHbIA HOCHTENb AJSi TMPHUAAHNSA MAKpOMOJIEKYJISPHOCTH aHTHre-
HY M aIblOBaHT, HecrneuudUYecKU MOBBILUAIOUIMIA AKTUBHOCTb aH-
THUIeHA.

B xauecTBe HOCHTENSI UCMOJB3YIOT MMOJUINEKTPONUTBI (BUHWITIUP-
POJIUAOH, HEKCTPAH), C KOTOPBIMM CLIMBAETC AHTHIEH.
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9.17.1.4. AccoyuuposaHHbie 8aKYUHbI

Hnsi ogHOBPEMEHHOW MMMYHM3AaLMH MPOTUB psifa MHGEKUUI MpH-
MEHSIIOT NOJIMBAJIEHTHBIE, WIM acCOLMMPOBaHHbIE, BaKLMHbl. OHHU
MOTYT BKJIIOYAaTh KaK OIHOPOAHbIE aHTUTE€HbI (HANPHMEDP, aHATOKCH-
HBI), TaK M AHTUIeHBbl Pa3TUYHOI TNPUPOLbl (KOPMYCKYJISPHBIE U
MOJIEKYJISIPDHBIC, XUBBIE W YOWTHIE).

[TpuMepoM accolMMpPOBaHHON BAKLIMHBI MIEPBOrO THIIA MOXET CIy-
XWUTb CEKCTAaHATOKCHH NMPOTUB CTONOHSKA, Ta30BOIi TaHrpeHsl M Go-
Tynu3Ma, Broporo thna — AKJC-BakliMHa, B KOTOPYIO BXOISIT CTOJI-
GHAYHBIA, TUGTEPUHHBIA aHATOKCUHBI U KOKJTIOUIHAS KOPITYCKYJIsAp-
Hasl BAKUMHA. B XMBYIO MOJIMBAIEHTHYIO aCCOLIMMPOBAHHYIO TTOJMOMH-
€JIUTHYIO BaKLMHY BXOIST XWBble BaKUMHHbIE IITAMMBI BUpyca ITO-
auomuenura I, 11, III Tumnos.

B accouuupoBaHHbIE BaKLMHBI BKJIIOYAIOTCS AHTUTE€HBI B JO3MPOB-
Kax, H€ CO3JAlOLUMX B3aUMHOI KOHKYPEHIUHUH, YTOOBI MMMYHUTET
dopMHpoBaICS KO BCEM BXONAILIMM B BaKUMHY aHTHIEHAaM.

9.17.1.5. Maccosbie criocobbl sakuyuHayuu

BakuuHbI BBOAST HAKOXHBIM, YPECKOXHBIM (MIOAKOXHO M BHYTPH-
MbIIIEYHO), MHTpaHa3aJbHBIM (Yepe3 HOC), IepopajbHbIM (Yyepes
POT), MHTANALUMOHHEIM (4epe3 jierkue) myraMu. Crioco6 BBeAEHUS
BaKLMHBI 00YCJIOB/IEH XapaKTepoM IpernapaTa ¥ BaKIMHAIBHOIO Mpo-
necca. HakoxXHbIil, MHTpaHa3aIbHBIN, MepopanbsHbIid criocobbl Oosee
HaJeXHBbI I XKUBbIX BaKUMH. CopOMpoBaHHBIE BaKLIMHBI MOXHO BBO-
IUTh TOJIbKO YPECKOXHBIMH MeromaMH. OmHako JiioGoit Merod HoJ-
XeH ofecrieydBaTh peaM3alui0 HMMYHOTEHHBIX CBOWCTB BAKILMHBI U
HE BBI3bIBATh YPE3MEPHBIX MOCTBAKLUHAIBHBIX peakLUi.

Bosnbliloe 3HaYeHHe MMEIOT NMPOU3BOIUTENBHOCTD U 3KOHOMHY-
HOCThb crocofa BBeleHHUs IMpenapaTta. 3To npuobperaeT ocobyio
BaXHOCTb B CJiydae HeoOXOZMMOCTH OBICTPOro OXBaTa NMPUBHMBKA-
MU OOJIBIIMX Macc JioJeid B KOPOTKOE BpeMsi, HalipUMep B IE€PH-
on amuaeMuit. IlpuMeHeHHe CKapU(UKALMOHHOrO WM LUIIPULIEBOrO
cniocob6a BBENEHUSI B 3THX CHUTYaUUsIX TpeOyeT MJIMTESBHOrO Bpe-
MEHU U OFPOMHOIO YMcJa MEIMLIMHCKOro nepcoHana. [Toatomy pas-
pabGoTaHbl MaccoBble CITOCOOBI MMMYHMU3aLIMH, K KOTOPBIM OTHO-
CAT Ge3bIr0JbHYIO MHBEKIIHIO, MePOPAIbHBIN M a3pO30JIbHbIA (MH-
raJsiUMOHHBIN) cHOCOOBL. DTH criocoObl MO3BOJISIOT Opurage U3 1—
2 yenoBek npuBuUTh okoJio 1000 u Gosee uyenosek B yac. [lns
6e3bIr0JIbHOM HMHBEKIMM IPUMEHSIOT aBTOMAaThl THUCTOJIETHOTO
THMA, B KOTOPBbIX CTPYSl XHUIKOCTH (BakKIMHBI) IOl OOJBIIHM
JaBJeHHWEM IPOHMKAET Yepe3 KOXY Ha 3aJaHHYIO IIYOUHY (BHYT-
PHMKOXHO, TMOJKOXHO, BHYTpHUMbILIEYHO). /ISl MepopajbHON M UH-
raasiliMOHHON MMMYHHU3AUMU HMCIOJB3YIOT CIIELHAJBHO CKOHCTpY-
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MpOBaHHbIE BaKUMHBI (TabneTKH, KOH(eThI-Apaxe, XHAKHE H Cy-
XH€ Tpenaparsbi). ‘

IepopanbHble BaKUKHHBI HauGojiee yaOBIETBOPSIOT TPEGOBAHUSAM,
NpeqbsiBisieMbIM K MAaccoBbIM MeTOIAM BaKLMHALMH, OHM MeHee pe-
aKTOTeHHBbl M WCKIIIOYAIOT Nepenavyy <«UIMpULEBBIX» MHOEKUHA —
BHUY (CITHU M), supycHbix renatutoB B u C, cudunnca, Mansapuu.
II¥poko NMPUMEHSIOT MEPOPAIBHYIO MMOJIHOMUEIUTHYIO BaKIIMHY;
pa3paboTaHbl TakXe MepopajbHble TaGJETMPOBAHHBIE XWBBIE BaK-
LHMHBl MPOTUB YyMbl, OCMbl U Opyrux MHopexkuuit (A. A. Bopobres
U Ip.).

9.17.1.6. 3¢pghekmusHocmb 8aKYUH

W MMyHU3UPpYIOLLYIO CITOCOGHOCTh BAaKIIHH MPOBEPSIOT B 3KCIIEPUMEH-
Te Ha XHBOTHBIX M S3MUIEMUYECKOM ombiTe. B mepsom ciydae ee
BbIpaxalioT Ko3gduuuentom 3awutbl (K3), Bo BTopom — HHueK-
com 3ddexrupHoct (UB). Kak K3, tak u D npeacrasnsior co-
60i1 oTHOLIEHHE YHUCIA 3a00JIeBUIMX MM MOTMOLIMX Cpeay HeBaKIM-
HUPOBAHHBIX 0co0el K yucily 3a6oNeBIIMX WIM MOrHOIUMX Cpely Bak-
LMHUPOBAHHBIX ocobeil Mpu ux MHUUMpoBaHWU. Hanpumep, cpenu
1000 BakuMHMpoBaHHBIX 3abGoneno 10 yemoBek, a cpeau 1000 He-
BakUMHUpoBaHHbIX — 100 yenosek. B aToMm cnyyae:

100
Mo =—7— = 10.

HUD mna pasnuyHbIX BaKUMH IMMPOKO Bapbupyer — otT 1,5—2 go
500. Hampumep, UD rpumnmo3HbIX BakLIMH KoJjiebieTcsa B Mpenenax
1,5—2,5, a ocrneHHoi BakLUMHBI gocturaet 500.

B¢ heKTUBHOCTD HMMYHHU3ALMU 3aBUCUT HE TOJIBKO OT IMPHUPOIBI
M KayecTBa Mperapara, HO ¥ OT CXEMbl ero MpuMeHeHUs (BelIHYHHa
03bl, KPATHOCTh MPHUMEHEHHWS, UHTEPBAJIbI BPEMEHU MEXIY MPUBHUB-
KaMM), a TaKXe COCTOSIHMSI PEaKTMBHOCTH MPHUBHMBAEMbIX (COCTOSIHME
3[10pOBbsi, MMMTaHNE, BUTAMUHHAsA OOECIIEYEHHOCTb, KIUMAaTUYECKHE
YCIOBUSI M Jp.).

CucreMa BakUMHALUUK IS MPODUIAKTHKM HHPEKIIMOHHBIX OoJe3-
Heil CpeaM HACEJIeHWs CTpaHbl PErIAMEHTHPYETCSl KaJleHAApeM IpH-
BUBOK, B KOTOpOM, HauMHasi C POXIEHUs WU HO CTapOCTH, OIpene-
JIEHO MpoBeleHHE 063aTeNbHbIX MPUBUBOK M MPUBHUBOK MO MOKAa3a-
HusM. B kaxnoii crpaHe cyuiecTByeT Takoil KajieHaaps mpusKBok. [Tocr-
BaKLIMHAJIbHBIE (HeXenaTenbHble, MOGOYHBIE) peaklMH, KaK MecT-
Hble, TaK U oOluMe, HA BBelcHHE BAKLMH BHIPAXAIOTCH CTEIEHBIO
WHTEHCUBHOCTU (IMaMeTp oTeKa, TMIIEpeMHM Ha MecTe HMHBEKIUH,
BBICOTAa TEMITEpPATYpPHI).

IMepen BBIMYCKOM KaXaoil BakLMHBI KOHTPOJHMPYIOT ee Ge3Bpel-
HOCTb, UMMYHOT€HHOCTb W JpYrde CBOMCTBA Ha IMPOM3BOJACTBE U B
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KOHTPOJIbHBIX J1abopaTopusix, a Bbl6opoyHO — B HMHcTUTYTE CTaH-
OApTU3aLUU U KOHTPOJIS MEeIULMHCKHUX GUOJIOTMYECKHMX MMpPEraparoB
um. JI. A. Tapacesuya.

9.17.2. 3ybuomuku

B pesynbpTare HapylieHHH HOPMAJIBHOrO OMOLIEHO3a MMKPOQIIOpHI
KMIIeYHHUKA BO3HHUKAIOT OUCOAKTEpHO3bl, KOTOPHIE JIEXAaT B OCHOBE
MHOrux 6oje3Hell WIM COMpoBOXIalOT 6ojie3HU (cM. miaBy 4). Jns
JleueHUst QUCOAKTepHO30B MPUMEHSIOT Ipernaparbl, MPUrOTOBIEHHEIE
M3 MUKPOOPraHH3MOB, KOTOpbI€ SIBISIIOTCS NpEICTABUTENSIMH HOp-
MaJibHOI MUKpOdIIOpB! KUIIEYHHMKA YeJIoBeKa. DTH Ipernaparsl, npea-
HAa3HAYEHHbIE [JI HOpMAaJIM3alMUd KHIIEYHOI ¢IOpEl, Ha3bIBAIOT
sybuorukaMu. Haubonee yacto mpUMEHSIIOT Cleqylolue 3yOHOTHKHU:
6uduaymbakTepuH, KoiauMbOaKTepHUH, JNAaKTOOGAKTEpHH,
cybrunun, 6udukon. Ilpenaparsl mpeactaBasOT coboil XUBEIE
BBICYLLIEHHBIE KYJBTYPbl COOTBETCTBYIOLLIMX MHKPOOPTAHU3MOB, OObIY-
Ho B TabneTupoBaHHOH ¢opMe, ¢ yKazaHMEM 4YMClIa MHMKPOOHBIX
KJIETOK B Mpemnapate. PaspaboraHbl Takke YOHOTHKM B BHIE KHCJIO-
MOJIOYHBIX NMpoRykToB (Kecdup «buduno», «bnokedup» u mp.). Yuu-
ThIBasi, YTO 3YOMOTHKHM COHEpPXKAT XUBbIE MHUKpPOOPraHU3MbI, OHH
OOJIXHBI XPAHUTBCS B IMAMSIIMX YCIOBHSIX.

HaszHavatoT 3y6HMOTHKM MepopasbHO Mo 2—3 pa3a B OeHb K-
TeJbHBIMH KypcaMH oT 1 o 6 Mec, Kak MpaBWiIO, B KOMOMHALMK
C IpYrMMH METOJAMH JIeUeHHUS.

9.17.3. dazu

Pary — MMMYHOOHOJIOTHYECKHE Ipenaparhl, Co3IaHHble HA OCHOBE
BUpycoB Gaktepuii. Mcnonb3ylores Ais OMarHOCTUKM, NPOGUIaKTU-
KM ¥ JieyeHUs OakrepuanbHbiX MHeKIui. daroguarHocTuka MpH-
MeHsieTcsl U MIeHTH)UKAMKM M MHIMKAUMKH OaxTepwii, darompo-
dunakTuka — A8 NpeldynpexneHUs SMUIeMHUYEecKUX Oone3Hei
(OprowHo#t THd, AU3eHTEpUs, xolepa M Ap.), ¢arotepanust — ISt
JiedeHus] UHPEKUMOHHBIX Gose3neil, BbI3BaHHBIX OakTepusaMH (KHILey-
Hble, paHeBble U Ipyrve WHGpeK ). MexaHn3M meicTBust ¢aros —
JIM3KC KJIETOK O6akTtepuil.

@ary mosyyaloT KyJIbTHBUPOBAHMEM IMOpaxeHHBIX ¢aroM Oakre-
PHIl ¥ BblOeJEHHEM U3 KYJbTYpPaJbHOM XMIOKOCTH (UIbTpaTa, CO-
mepxaiero ¢aru, ¢ mociaenyloliMM ero BbICYLIMBaHMEM W TabjeTH-
pobanueM. TutpoBaHue ¢aroB NpoU3BOJAT HA COOTBETCTBYIOLUMX YYB-
CTBUTEJIBHBIX K HEMY KY/JbTypax GakTepuil, BbIpalEHHBIX Ha IUIOT-
HBIX WM XHUAKHUX MUTATEJIbHBIX Cpemax.

AKTHBHOCTb ¢hara BbIpaXXaloT YMCJIOM YacTHL ¢para, coaepXaluxcs
B | M unn 1 tabnetke.
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C npodunakTHyeckoit M JeueOHOoil Lenblo ¢ard HasHAYaloT Me-
POPAIBHO WJIM MECTHO (OpOLIEHHE paHEeBOMl MOBEPXHOCTH) IJIUTENb-
HBIMH KypcaMu. DddexT daronpoduIaKTHKH U JIeYeHHST YMEPEHHDII.

9.17.4. CbieopomoyHblie UMMYHHbIe npenapambl

K CBIBOPOTOYHBIM WUMMYHHBIM TpeaparaM OTHOCAT UMMYHHBIE ChI-
BOPOTKM U UMMYHOLJIOOYJIMHB.. UMMYyHHBI€ CBIBOPOTKH IOMIY-
4aloT U3 KPOBH T'MITIEPUMMYHHU3UPOBAHHBIX (MHTEHCUBHO UMMYHH3H-
POBaHHBIX) XHBOTHbIX (JIOLIaAM, OC/bl, KPOJUKH) COOTBETCTBYIOLLEH
BaKUMHON WM KPOBH UMMYHHM3HWPOBAHHBIX JIONEi (HUCIIOJIB3yeTcs JIO-
HOpCKasi, IaueHTapHasi, aboptHasi KpoBb). HaTHBHbIE HMMYHHBIE CBI-
BOPOTKM ISl yHANEHUs U3 HUX OaTacTHBIX OEJIKOB M IMOBBILLEHHS
KOHLIEHTPaUUU aHTUTEN IOABEPraloT OYHCTKE, HCIONB3Ys paziny-
Hble (U3MKO-XHUMHYECKHE METOABI (CIHUPTOBOM, (PepMEHTATUBHBIN,
adduHHas xpomarorpacdus, yrprpadmibTpanus). OYHIUEHHBIE H KOH-
LIEHTPUPOBAHHBIE MMMYHHBIE CBIBOPOTKM Ha3bIBAIOT MMMYHOTJIO-
OyJiuHaMHu.

HWMMyHHBIE CBHIBOPOTOYHBIE Mpenaparhbl, MOJYYEHHBIE W3 KPOBH
JKUBOTHBIX, Ha3bIBAIOT NETEPOJIOTMYHBIMH, & M3 KPOBM JIOJEH — ro-
MOJIOTUYHBIMH. AKTMBHOCTb CBIBOPOTOYHBIX MpENapaToB BbIpaXaioT B
TUTpax aHTUTE] — AHTUTOKCHHOB, Te€MArTJIIOTUHUHOB, KOMILJIEMEHT-
CBA3BIBAIOLUMX, BUPYCHENTPAIUIYIOIIUX U T. I.

ChbIBOpOTOYHbIE MMMYHHBIE MpenapaTbhl MPUMEHSIOT ISl CreLu-
tdbuyeckoro eyeHNsI U 3KCTpeHHO# mMpoduiIakTUKU. OCHOBHOI Me-
XaHU3M JieyebHoro U npo¢hHIaKTHYECKOTro JeMCTBUST CBOTUTCS K CBS-
3bIBAHMIO M HeHTpanmM3allMH aHTHUTeJaMH GakTepuid, BUPYCOB U MX
aHTHTEHOB, B TOM YHCJile TOKCMHOB B OpraHu3me. B cBsiau ¢ 3TMM
pas3TMYaloT MPOTUBOBUPYCHBIE, aHTUOaKTepUaIbHble, aHTUTOKCUYeC-
KHEe MMMYHHBIE CHIBOPOTOYHBIE MpenapaTsl.

ChIBOpOTOYHBIE MpenapaThl BBOASAT BHYTPMMBILIEYHO, MOAKOX-
HO, HHOTAA BHYTpMBeHHO. DddeKT oT BBEAEHMs MMpenapara HacTy-
maer cpasy Iocje BBeIeHHsS M Mpoioixkaercsi oT 2—3 Hex (retepo-
JIOTHYHBIE aHTUTENa) N0 4—35 Hen (roMojorWuyHwmie aHTHTrena). diasa
UCKIIIOYEHUsI BO3HUKHOBEHMsS aHA(PUIAKTUYECKOH peakLMu U Chbl-
BOpPOTOYHOI GOJIEe3HU CHIBOPOTOYHBIE Mpenaparbl BBOIAT IO METO-
ny Beapenku.

I'oMoTornyHble CBIBOPOTOYHbIE MpenapaThl LKUPOKO MPUMEHSIOT
IS poUJIAKTUKU U JIEYeHHS] BHPYCHOTO TemaTuTa, KOopu, M
neyeHust GOTy/aM3Ma, CTONGHAKA, CTapUIOKOKKOBBIX M OPYIrMX HMH-
¢dexuuii. TeTeposornuHbie CbIBOPOTOUHBIE MpPENapaTel UMEIOT CTPOro
OTpaHUYeHHOE MPUMEHEHHE M3-32 OMACHOCTU AUIEPrUYECKUX OCIOX-
HEHUHA MpU MX BBEIECHHH.

B nocnenHee BpeMsi nosydeHbl UMMYHHBIE TIperapaTbl HA OCHOBE
MOHOKJIOHIBHBIX aHTUTel. OMHAKO OHM €llle He HALUIM LUUPOKOro
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Jeye6HOro U NpodUIaKTHYECKOT0 NMPHUMEHEHHS, a HCIOJb3YIOTCS
MOKa B JMAarHOCTHYECKMX LEJIAX.

9.17.5. UMmMyHOMOGynamopsbi

K 3to0it rpyrine UMMYHOOHOJOrMYECKUX MpEIapaToB OTHOCATCS HM-
MYHOMOAYJIUPYIOLLME JIEKAPCTBEHHBIE CPENCTBA XHMMYECKOM HJIU
61oIOrMYecKoi MPUPOABI, CITOCOOHBIE MOIYIMPOBATh, T. €. CTUMYJIH-
poBaTh, YTHETaThb WJIM PEryjiMpoBaThb UMMYHHBIE peakLMM B pe3yiib-
TaTe BO3AEHCTBUS HA AKTUBHOCTb MMMYHOKOMITETEHTHBIX KIETOK, pe-
TyJATOPHBIE MEXaHU3MBI, Ipolecc oOpa3oBaHUSA MMMYHHBIX (hakTo-
POB WJIM Ipyrie UMMYHHbIe npoueccsl. MMMyHOMOAYISTOPHI IO Mpo-
HCXOXICHUIO AENST Ha OMOJIOTMYHEBIE U retepojiornyHeie. K romMo-
JJOTUYHBIM OTHOCATCSI UMMYHOMOAYJIATOPHI, BbipaGaThiBaeMble B
opraHu3Me, TaK Ha3bIBaeMbl€ SHIOTeHHbIE HMMYHOMOIY/ISATOPHI (1M-
TOKMHBI, K KOTOPBIM MNpPHHAIeXaT WHTepdepoHbl, UHTEPJIEHKHUHEI,
¢akrop Hekpo3a oIyxoJieif, MHUEJONENTUAbI, BELECTBA BUJIOYKOBOIt
xesie3pl ¥ Ap.). [TonyyeHHe U cBOMCTBA 3THX IPHPOMHEIX, €CTECTBEH-
HBIX TpenapaToB 3HAOTEHHBIX UMMYHOMOIYJISITOPOB OMKCAaHBI B IJa-
Be 6. K reTepoTOrHYHBIM HMMMYHOMOIYISATOPAM OTHOCHTCS TPYI-
Ma XMMHYECKUX BELLIECTB, OKA3bIBAIOLLMX BIMSIHUE HA UMMYHHYIO CH-
cTeMy. DTo JieBaMU30J (IeKapuc), peryaupyoluuii cospesanue T-aum-
¢boLHTOB M rpaHyNOLHUTOB; JieBaKanuH (2-KapOaMOILIasUIIMPUA), CTH-
Myiupyroumit T-xennepbl 1 MHrHO6MpylolMit T-cynpeccopsl; LUKIO-
CIIOPUH A — HMMYHOIEIPECCAaHT. OTH Mpernaparbl UCIOAB3YIOT IS
MoJaBiAeHUsl TPaHCIUIAHTALIMOHHOIO MMMYHMTETa IpHU Iepecagkax
opraHoB M nap. MMeloTcs MMMYyHOMOXYJSITOPBI, MPEUMMYILECTBEHHO
BJIMSOILME HA CHUCTEMY MOHOHYKJIEAPHBIX (paroluToB (HYKJIEHHAT
HaTpud), a TaKXe IpernapaThl [JIaBHBIM 00pa3oM MUKpPOOHOIO Ipo-
UCXOXHEHHUS (MoJIMcaXapuabl HIM JIMITOMOMUCAXapUIbl, [IPOAUTHO3aH,
[IMpOreHaJl, MypaMMJIOUIIENTHI M [Ip.), KOTOpbI€ MOBBIIIAIOT AHTH-
MHGEKIIMOHHYIO PE3UCTEHTHOCTh. B KayecTBe MMMYHOMOJYJISITOPOB
NIPUMEHSIOT TaKXe aHTHIMMGOLUTAPHYIO CHIBOPOTKY U MMMYHOILJIO-
OyauHbI (MMEHTATOGUH, MHTPariobUH).

B 3aBucuMoOcCTH OT OKa3biBaeMoro 3ddexra UMMYHOMOIY/ISITOPHI
OeJIAT Ha TpM TPYIIBI: UMMYHOCTUMYJSTOPBI, UMMYHONEIPECCAHTHI
U CpelcTBa 3aMECTHTENIbHOIM Tepanuu. [lo MexaHU3My HeHCTBUSI UM-
MYHOMOZIYJISITOPHL JEJST Ha BEILECTBAa, BIMsIOUIME HA T-cucreMy MM-
MyHUTeTa, B-cucreMy MMMYHHUTETAa U Ha CHCTEMY MOHOHYKJIEAapHBIX
¢aronuToB.

WMMyHOMOZYASTOPBI C y4eTOM MeXaHHM3Ma MX HeHCTBMS Ha3Ha-
YalOT MPH MEPBUYHBIX M BTOPUYHBIX MMMyHOHEeGhULIATAX, 3jI0Kaye-
CTBEHHBIX HOBOOOpAa30BaHUSX, AyTOUMMYHHBIX 3a00JIecBAHUSX U Ipy-
I'MX UMMYHOIMATOJOTHYECKHX COCTOSHHSIX.
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9.17.6. fluazHocmu4eckue npenapamsl

JnarHocTuyeckue MMMYHOOHMOJIOTMYECKHUE IpEITapaThl LIMPOKO TPH-
MEHSIOT Ui OUAarHOCTUKM HMH(EKUHOHHBIX Goje3Hel, ajepruyec-
KHX COCTOSIHMIf, ONYXOJIEBBIX ITPOIIECCOB, MMMYHOIIATOJNOIHYECKHUX
nposiBeHUit U T.A. [IpHHIMI AEHCTBUS OUArHOCTUYECKUX Mperapa-
TOB OCHOBAH Ha MMMYHOJIOTHYECKHMX peakuMsX (peaklids aHTHreH —
AHTUTEJIO; KJIETOYHbIE PEaKIH), KOTOpble PErMCTPUpYIOTCA Mo du-
3MYECKUM, XMMHUYECKUM WM KIMHUYECKUM 3¢pdexram.

Jnst anarHocTHKH WHGEKIMOHHBIX U HeMH(EKLIMOHHBIX GoesHeil
CO3[[aHO HECKOJIBKO COT AWArHOCTHYECKHX MMMYHOOHOJOTHYECKUX
npenaparos. C ux nomowbio guarHoctupyiotr BUY-uHdpekiuo, Bu-
PYCHBIE TemaTuThl, OpIoliHON TUd, TUbTEPHIO, KOPb U MHOTHE JApY-
riue UH(EeKIMOHHbIE 0ONE3HY; MULLEBbIE, IIPodeCCHOHANBHBIE U MHBIE
BUIBl AJUIEPTHii; JIOKATU3ALMIO 3JI0KAYeCTBEHHBIX OmMyXxoyiel (pak
MeYeHH, JIETKUX, MPSAMON KHIUKKH M Op.); UMMYHHBIE B3aHMOOTHO-
HIEHUA MaTepu U Tiofa, 6epeMeHHOCTb, COBMECTHMOCTh OPraHOB U
TKaHeil MpM nepecagkax; UMMyHonedULIMTHBIE COCTOSTHHS.

YyBCTBUTENBHOCTh U CMEUUPUYHOCTD TUATHOCTUYECKHX Tperapa-
TOB, OCHOBAHHBIX Ha MMMYHOJIOTMYECKMX MPUHIMMAX, KaK MpaBU-
JI0, BBIILIE, YeM JPYTMX METONOB MTUAarHocTUku. [lpuMeHeHne MOHO-
KJOHAJIbHBIX AHTHTEN M OYMUIEHHBIX AHTUIEHOB elie Oojee IMOBBI-
cuio creurupUIHOCTh JUArHOCTUYECKHUX IpernapaTos.



YacTtHaa mukpobuonorun

NMPUHLUUNBbI MUKPOBUONOIUMYECKOM
ANATHOCTUKHU

[MepBbIM 3TanoM MHUKpPOGHONOrMYECKON AMArHOCTUKH HMHGpEKLMOH-
HbIx Gosie3Hell siBisieTcs BbIGOp MaTepuasia Uil McciegoBaHusi, obyc-
JIOBJIEHHBIN MnaToreHe3oM 3aboneBaHMsI.

PasnuyaioT ciepyioine METOAbl MHKPOOHOJIOIMYECKON OUarHoc-
THKMA GakTepUalbHbIX- MHPEKUUNA: GAKTEePHOCKONMUYECKHI, GaKTepH-
OJIOTUYECKUI, OHMONOTMYECKHH, CEPOJIOrMYECKHUd, ajliepru4ecKHii.

bakTeprockonuyeckuit, 6aKTepUONOrMUYECKUt W OMOJIOrMYyecKHi
METOIbl HampasBleHbl HA OOHapyXeHHe BO3OYyIMUTENSI B MCCIEAyEMOM
MaTepyate. BaKTepHOCKONMUYECKH MeToJ 3aKIIOYaeTcsi B
NMPUTOTOBAEHUM Ma3Ka M3 MCCJIEAYEMOro MaTepHasna, OKpacke ero
(MHOrga M3y4yaloT Bo3OyauTeNnst B XMBOM COCTOSIHUM) MU MHUKPOCKO-
nud. JaHHBIA METON HAXOOUT OrpaHMYEHHOE MPUMEHEHHWE, TaK Kak
MOXET OBITb MCIMOJB30BAH JIMIIb NMPU HAIMUYUM KaKUX-THO60 Mopdo-
JIOTMYECKHUX WIM THMHKTOPHUAIBHBIX OCOOEHHOCTEit y BO3OyauTessi U
MOCTATOYHOM COAepXaHUM BO3OYAMTENsT B McCIeoyeMOM MaTepuale.
Yaiue Bcero 6aKTepHOCKONMMYECKUA METOA MPUMEHSIIOT KAK OpHEH-
THUPOBOYHBIHA.

OCHOBHBIM METONOM IMArHOCTUKHM WHGEKUHUOHHBIX 3a0osieBaHUi
sBnsieTcst 6axTepuonormyeckuit Meron. Ero nmpuMeHsIoT rpak-
THYECKM TMpH BceX GakTepUalbHbIX MHMEKUHMAX [Uisi yCTAaHOBIEHHS
TOYHOTO JMarHo3a W Hepeako IS Ha3HAYEeHHUs JieYeHHs, HECMOTpS
Ha TPONOXUTENbHOCTb MCCIeNOBaHUS — OT 3 Ao S gHed (MHoraa
oo 2 Mec). bakteprosioruyeckuii Meton BKIIIOYAeT IMOCeB Hcciaeaye-
MOro MaTepuaja Ha MUTATeJIbHbIE CPEeAbl, BbIACIEHHE YUCTOH Kyb-
TYpel M €€ HAeHTHdUKauuio. B ToM ciydae, eciu B MccienyeMoM
MaTepuaie MpennojiaraeTcs couepXaHue Bo3OYAUTENS] B JOCTATOYHOM
KOJMYecTBe, MOCEB MaTepHana TMPOU3BOAAT HA TUIOTHBIE MUTATENb-
Hble cpeapl (IS MOJAYYEeHHUST U30JUPOBaHHBIX KOJOHHUI). [Tpu He3Ha-
YUTEAbHOM COZEPXAHUM MUKPOOPraHM3MOB HMCCIIEfyeMbIii MaTepuan
MpEXAE BCEro 3aceBalOT Ha XMIKHE IMUTaTeNbHbIE CpPeAbl — Cpelbl
oboraweHusi. UneHTUGHUKALUIO BbIIEJIEHHOU YUCTOM KYJILTYPBI IPO-
U3BOZAT MO0 MOPGhOJOrHYECKUM, THHKTOPHAJbHBIM, KYJIbTYPaJIbHbIM,
6MOXMMHMUYECKUM, AHTUTEHHBIM M TOKCHI€HHbIM CBOMCTBaM (B 3aBM-
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CHUMOCTH OT BHAa Bo36ymauTens). OmnpeldeneHHe MepeyHCIeHHbIX
CBOICTB IMO3BOJIAET YCTAHOBUTH BUJ BO3OyauTens. C snuaeMHOJIOTH-
4YeCKOH Lesiblo MPOU3BOIAT BHYTPUBUAOBYIO MIAeHTUDHKALMIO (SMH-
OeMHOJIOTHYECKOe MAapKUPOBAaHME) BbIIEJEHHON KYJIbTYpbL OIpeje-
ns10T ee ¢arosap, 6WoBap U T. A. KpoMe Toro, mist HazHaueHHs pa-
UMOHAJIBHON XMMMOTEpANUM, KaK [PaBUIIO, OMpEAENsIOT YyBCTBHM-
TeJBHOCTb BBIIENEHHOM KYJbTYPbI K aHTHOMOTHKAM.

[pu 3aboneBaHHAX, BbI3BAHHBIX YCJIOBHO-MATOreHHBIMM GaKTepH-
SIMU, HEOOXOOMMO OMpPENENATh KOJUYECTBO MHKPOOPraHU3MOB B HC-
cleyeMoM Mmatepuale.

Buosiornyeckuii MeTon HampaBieH Ha OOHapyXeHWe B HC-
cnegyeMoM Marepuvalie Bo3OyauTesst MM ero TOKCMHA. Meton 3ak-
JloYaeTcsl B 3apaXeHUU HcclelyeMbIM MaTepHaJIOM J1abopaTOpHBIX
KMBOTHBIX C MOCIEAYIOLIMM BbIIEIEHHEM YHUCTOW KYNbTYpbl BO30OYy-
IUTENst U ee uIeHTUdUKALMeil WIM olipeaeseHUEM IPUPOALI TOK-
CHHA.

OpHako MocTaHOBKAa MUKPOOHOJIOTHYECKOTO AMarHo3a MHEPeKUH-
OHHOro 3a60JileBaHUSI BO3MOXHA He TOJIBKO C ITOMOIIbIO BhIIEIEHUS
M uAeHTU(UKAUMU BO3OYIMTENSI, HO U MpU OOHAPYXEHHM CHELH-
¢uyeckux aHTUTEN K Hemy. LISl 3TOro MCIONb3YIOT CEPOOrHUeCKUit
METOJ, 3aKJIIOYAIOUIMIACSA B IMOCTAHOBKE peakLUh MMMYHUTETA. AH-
TUTENA K BO30yauTeNio 3abosieBaHUS TIOSABIAIOTCS, KaK MpaBwio, K
KoHLy 1-if Hemenu 3abojieBaHUA, C 3TOTO BPEMEHM U HUCIOJb3YIOT
Ha3BaHHBII MeTOJ. B HEKOTOPBIX Cyyasix CEpOJIOTHYECKUI Me-
TOX MOXeT ObITb HallpaBjiieH Ha BbISIBIEHHE CIELM(PHUIECKOTro aHTH-
reHa HenocpeJCcTBEHHO B McclleflyeMOM MaTepuasie. B wacTHoctH, mist
3KCIpecc-AUarHOCTHKU UHGEKLMOHHOro 3abojieBaHUSI MPUMEHSIOT
peakuHi0 UMMYHOQII0OPECLIEHLIMH, MO3BOJISIIONIYIO ObIcTpO (B Teue-
HHUE HECKOJbKMX YacOB) BbIIBUTb BO3OYIOHUTEIS B MCCIEAYEMOM Ma-
Tepuane.

M, HakoHell, ajnnepruyeckuid MeTOJ HaMpaBieH Ha BbIAB-
JIEHHE TIOBBILUEHHON YYBCTBUTEJILHOCTH OpraHu3aMa K crenudpudec-
KOMY ajijiepreHy, KOTOpbIM sIBJIsieTCsl Bo3byautenp 3abonesaHust. [1pu-
MEPOM 93TOTO METOHA SIBJISIeTCS MOCTAHOBKA KOXHO-aJIEPrMYECKUX
npo6. B ocHoBe MeTona NEeXUT (peHOMEH THUITEPUYBCTBUTENBHOCTH 3a-
MeJJIEHHOro THIA.

TTpUMEeHSIIOT TakXe MOJIeKyIsiPHO-TeHETHYECKUE METOAbI AMArHo-
cruku: IMTUP, rubpuausauua JHK u mp.
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fnasa 10

BO3BYAUTENN KUWEYHbIX UHOEKLUMNOHHbIX
BONIESHEU

10.1. Bo3byautenu 6axrepmanbHbiX KMILEYHbIX
UH(eKUUun

10.1.1. Bo36ydumenu 3wepuxuo3oe

Duiepuxuo3sl — 3abojieBaHUS, BO3OYNMUTENIIMU KOTODBIX SIBIAETCA
Escherichia coli. Paziuyalor sHTepanbHble (KMILEYHBIE, 3MTUIEMUYEC-
KHe) 3LUepUxuo3bl — ocTpble MHbeKHHOHHbIe ©0Je3HM, Xapakre-

pU3yIOLLHecs] TPEeUMYIIECTBEHHBIM TMOpaXeHUeEM ITULIEBAPHTEILHOIO
TpakKTa, BO3OYAMTENSIMU KOTODBIX SIBNSIOTCS AMApeereHHbIe IUTAMMBbI
E. coli, 1 mapeHTepaibHble 3LUEPUXHO3bI, NMPOTEKAIOUIUE C ITOpaxe-
HHUEM J1100bIX OpraHOB U BBI3bIBAEMbIE YCIIOBHO-ITATOr€HHBIMM ILITAM-
Mamu E. coli. KuiieuHas narouyka 6biia otkpeita T. Dinepuxom (1885).

3nayenne E. coli. KulueyHasi nmajmoyka — HopMadbHBI TpecTa-
BUTE/Ib MUKPOQJIOpPbl TOJCTOH KHUIUKH; BBIMOJHSAET Psf IOJIE3HBIX
¢yHKUMIA, B TOM YMCJI€ AaHTarOHMCTAa IMaTOr€HHBIX KHILEYHbIX 0ak-
TepHii, FHUJOCTHBIX OakTepuii, rpuboB poma Candida, mpuHHUMaeT
yyacTue B cUHTede ButamuHoB rpynmel B, E, K,, yactyHo pac-
LIEerUIseT KieTyaTky. B TosctoM KuiueyHuke obutaior E. coli, oTHo-
cauecs K ceporpynmam 02, O7, O9 u gp.

E. coli miMpoko MCIONB3yeTcsi B HAYYHBIX U MPAKTUYECKHX LIEJISX,
ABNAACH YHUBEPCAIbHOW TeHETHYECKO MoaeNbio, 0OBEKTOM, LIMPO-
KO IPUMEHSIEMbIM B T€HETHYECKOH MHXEHEPUM U OHOTEXHOJIOMUH;
ee TakXe MCITOJIb3YIOT KaK CaHMTapHO-T0OKAa3aTe/bHbI MHUKpoopra-
HU3M IS BbISIBNEHUS (peKajbHOro 3arpsi3HeHWs OOBEKTOB OKpyXa-
IOlEl cpedpl.

Onnako E. coli MoXeT MPUYMHHUTD U Bped YEJOBEKYy. YCJIOBHO-MA-
TOreHHble ILUITAMMbI, OOMTalOLIME B TOJCTOH KHILUKEe, NpU ociabie-
HUM MUMMYHHO#M CHCTEMbI OpraHM3Ma MOTYT BbI3BaTh pa3IMYHbIE THOM-
HO-BoCMAaJUTENbHbIE 3a00eBaHUS 3a MpedeaMM IMULIEBAPUTENIbHO-
ro TpakTa: UMCTHUTHI, OTUTbI, MEHUHTUTBl U JaXe KOJM-CEeICUC. DTH
3200JieBaHUS HA3bIBAIOT MMAPEHTEPAJbHBIMU SLIEPUXHO3AMHU.

CyllecTBYIOT TakXe M 6e3ycioBHO nartoreHHble wwtammsl E. coli —
IlMapeereHHble, WIM 3HTEpONaToreHHble, KuilleyHble nmanoyku (BIIKIT),
KOTOpbie, MOoMajasi B OpraHM3M M3BHe, BBI3BIBAIOT BCIIbILIKY 3a00-
JIeBaHU i, UMEHYEMbIX SHTEPAJIbHBIMU (KHUILEYHbIMU, IMUIEMHUYECKH -
MH) swwepuxuosaMu. [pencrasurenu Gonee yeM 80 ceporpynn E. coli
SIBASIIOTCA  dHTepornaToreHHbIMU (HanpuMep, O55; O111; O15). Or
BIIKIT yawe cTpagaloT rpygHble HAETH, Y KOTOPbIX UMMYHHas CHC-
TeMa eue He chopMmupoBanach, He BblpabaTbIBalOTCA COGCTBEHHbIE
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MMMYHOIJIOOYNIMHBI, 3alIMIlAI0-
HiMe OT rpaMOTPHLATEJIbHBIX
6akTepHii, a KUCIOTHOCTb Xely-
IOYHOTO coKa HM3Kas. Y ndereit
pa3BuUBaeTcsl KOJU3HTEPUT. Ho
BIIKIT wmoryr mopaxaTb u
B3pOCJBIX, MpUYEM SILUEPUXHO3
MOXET NMpoTeKaTb, HANpHUMeD,
Mo THUMY XoJiepbl WIM IU3EHTe-
puu. Kpome toro, E. coli MoxeT
ObITb MPUYMHOIM MULUEBOH TOK-
CUKOUHGEKILINH.

Takconomus. E. coli — ocHoB-
HOM  mpeAcTtaBuUTENb  poaa
Escherichia, ceMeiicTBa
Enterobacteriaceae, BXoasilero B
otanen Gracilicutes.

Mopdonorus ¥ THHKTOPHAIb-
Hbie cpoiicTBa. E. coli — Menkue
rpaMoTpHLIATENbHbIE MaJTOYKH
IJHHOK 2—3 MKM, ILIMpPHHON

Puc.10.1.
KMILEYHBIX MHGEKLIMH.

Bakrepun — Bo3GyauTenu

1 — slepuxuu; 2 — wMremabl; 3 —
Ca/IbBMOHE/UIbI; 4 — WepCHHMM; 5 — BHO-
pHOHbl; 6 — Gpyuennsi; 7 — aenrocnu-
pbl; 8 — kaMnunobGakTtepuu; 9 — Knoc-
Tpuauu Gotynmama; 10 — nucrepuu.

0,5—0,7 MKM ¢ 3aKpyrieHHBIMU

KOHLIaMH, B Maskax pacrosara-

totcsi G6ecriopsnoyHo (puc. 10.1); He o0O6pasyloT crop, HEKOTOpbie
LITAMMBI MMEIOT MHUKPOKATICYJy; NMePUTPUXH; KPOME XIYTUKOB, HHOT-
Ia oOHapyXUBalOTCA MUIU.

KyasTuBnpoBanne. KuiueyHast najoyka — ¢akyapTaTHBHBIN aHa-
9po0; He TpebGoBaTeJbHA K MUTATEIbHBIM CPEAAM, XOPOLUO pacTeT Ha
MPOCTHIX MMUTATENbHBIX cpexax rpu temmneparype 37 °C u pH cpensbt
7,2—7,4, BoisbiBast OudbPysHoe MOMYTHEHHE XHUIOKOI cpeldbl U 06-
pasyst oObIYHbIE KOJIOHMM HA TJIOTHBIX cpejax. Jist AMarHOCTHKH Slle-
PUXKHO30B LIMPOKO UCMOJb3YIOT AUdPepeHIHATLHO-IUarHOCTHYECKHUE
cpenbl DHpo, JleBuHa M Jp.

@DepmenTaTuBHasA akTHBHOCTB. E. coli oGnamaer Bbicokoil ¢epMeHTa-
TUBHOM aKTUBHOCTbIO. KuieyHast majouka — MpenCTaBUTENb cemeit-
ctBa Enterobacteriaceae, paciueruisiioltnit B TeueHne 24 4 JaKTO3y.

Antnrennas crpykrypa. KuureyHas namouka obnagaer comaruyec-
kuM (O), xrytukosbiM (H) u nosepxHoctHeIM (K) aHTHreHaMw.
Kaxapiit U3 aHTHreHOB HeomHoponeH: O-aHTHUreH HAacuMUThIBaeT 0O0-
nee 170 BapuanroB, K-anturen — 6osnee 100, H-anturen — Gosee
50. CrpoeHue O-aHTHreHa onpepe/isieT MPUHAIIEXHOCTb K CEpPOrpyIie.
LtamMm, MMeouinit cBoii HaGop aHTUreHOB, CBOIO AHTHIEHHYIO
dopmyny, HasbiBaeTcs ceposorndeckum BapuantoM E. coli. Hampu-
mep, wraMm O55:K5:H21 otHocutcs k ceporpynme O55.

@akrtopsl narorenHoctH. E. coli oGpasyer 3HIOTOKCHH, OKa3hiBa-
IOLUIl IHTEPOTPOINHOE, HEUPOTPOMHOE, MUPOTEHHOE HEiCTBUE
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(DIIKII). SIIKII npoayuuMpyer 3K30TOKCUH, KOTOpPBIif, aicopOUpysch
Ha 3MNUTEJIMU TOHKOH KMIIKH, BbI3bIBAET TMIEPCEKPELMIO BOABI M
XJIOpPHAOB B NPOCBET TOHKOI KMILUKM M HapyllaeT o0paTHOe BCachl-
BaHUE HATpUsl, YTO MPUBOAMUT K YCHIEHHUIO MEPUCTAIBTUKH, MTOHOCY
U 00€3BOXMBAHUIO. Y HEKOTOPBIX JUAPEETCHHBIX SLIEPHUXMIl, KaK M
y Bo3byauTeNieil AU3EHTEpUU, OOHapyXeH WHBAa3UBHbIH ¢akTop,
crnocoOCTBYIOIUIT NPOHUKHOBEHMIO GakTepuit BHYTphb kieToK. [laTo-
redHocTh BIIKIT Takxe MoOXeT MpoABIATHCA B HEPPOTOKCHYECKOM
IeiicTBUY, BO3HUKHOBEHUM reMopparuii. K ¢akropaM naroreHHocTH
OTHOCATCSA TakKXe MUJIU U GelKM, CrmocoOCTBYIOUIME anre3u, U
MHUKpOKArcyaa, NpensiTcTByowas ¢arouurosy.

YcnoBHO-NaTOreHHble M AMapeereHHbIe KMIUEYHBbIE Majo4KH OT-
JIMYAIOTCSl aHTUIEHHOM CTPYKTYpoil U HabGopoM (pakTopoB maToreH-
HOCTH.

Pe3ucrenmiocts. Cpenu apyrux aHtepobakrepuii E. coli oTinyaercs
Gonee BBICOKOW pPE3UCTEHTHOCTBIO K AEHCTBHIO Pa3iMyYHBIX (hakTo-
POB OKpyXaloll[eil cpelbl.

DnMAeMHONOMS 3HTEPAIBHBIX 3MIEPHXHO30B (T1apeHTepabHBIE 3ile-
pHxHo3bl — cM. pasgen 13.1.7). UcToOYHUKOM 3HTEpaJIbHBIX 3LUEPH-
XHO30B ABNAIOTCS GONBHBIE NIOOU M XUBOTHbiE. MexaHu3M nepena-
yu HHGEKUMH (PeKaTbHO-OpaibHbIA, OCHOBHbIE IYyTH Iepegayd —
MUILUEBOH, KOHTAKTHO-ObITOBOI. 3aboseBaHue yallle HOCUT XapakTep
BCITbILLIEK.

ITaTorene3. BxonHbie BopoTta MHPEKUMH — 1mojocTh pra. E. coli,
rmonanasi B TOHKYIO KHILUKY M obiajgas TpPOMM3MOM K KJETKaM ee
SMUTENINA, ANCOPOUPYETCS Ha HHUX C MOMOLUBIO Mueit U GeNKkoB Ha-
pyXxHoii MeMOpaHbl. BakTepuu pasMHoxawoTcs, norubaior, ocBobox-
Jasi SHAOTOKCHH, KOTOPBI YCWIMBaeT MEePUCTAJIbTUKY KHILIEYHHMKA,
BbI3bIBAET JHapelo, MOBLILLIEHHE TeMIepaTypbi, IPU3HAKU OOLLed MH-
Tokcukauu. Kpome Toro, KulleyHas MajoykKa BBIACISET 3K30TOK-
CHH, oOycioBIMBalOLIMI Oosiee TsKeNylo AUapero, pBOTY U 3HAYH-
TeJibHOE HapylLleHHe BogHoO-cofieBoro oomeHa. BITKII, obpasyiouue
opyrue ¢akTopbl MaTOreHHOCTH, OKAa3bIBAIOT COOTBETCTBYIOLIEE HeM-
CTBHE Ha OPraHU3M, YTO M OINpefesieT KIMHUYECKYID KapTHHY 6o-
JIE3HH.

Kmnnyeckas kapruia. MHKyOALIMOHHBIA MepUol MpoaoIXKaeTcsl oT
2 g0 6 nHeit. 3aboseBaHKEe HAYMHAETCA OCTPO C MOBBILLEHHUS TeMIIe-
paTypsl Tejia, MoHoca, pBoThi. Pa3BuBaercsi 00Ge3BoXHBaHHE, MOTYT
MOSIBUTBCS KPOBb B MCMPAXHEHUAX, MPHM3HAKU MOpaxeHUs MOYeK.
MopMbl 3HTEpaNBHBIX - LUIEPUXHO30B MOTYT ObITh pa3MyHbie — OT
6ecCUMNTOMHOM O TOKCHKO-CENTHYeCKOi. KolMaHTepUTh! SBASIOT-
cSl ONHOW U3 NMPHYMH paHHEH AETCKO# CMEPTHOCTH.

HmMysnaTer ocie nepeHeceHHOro 3a6oJjieBaHUsI HEMPOYHBIA U He-
MPOAOIXKHUTENbHBIN.

MukpoGHonornueckan JuarHocTuka. OCHOBHOI MaTepual LISl UC-
CNeJOBaHUSI — HCMpPaXHEeHUs. JIMarHoCTUKA OCYILECTBISAETCS C NOo-
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MOLUBIO GaKTEpPHOJOrHYECKOro METOAa, MPH KOTOPOM HE TOJBKO
ONMPEAE/SAIOT pol M BHI BBLIENEHHON YUCTON KYIBLTYpbI, HO H ycTa-
HaB/IMBAIOT MMPUHAJIEXHOCTb €€ K CepOrpyrnre; BHYTpUBUIOBAas MOCH-
TUGUKALMSA 3aKTIOYaeTcss B OMpeldeieHUM cepoBapa; 00s3aTesIbHO
oMnpeleJleHUue aHTUOMOTUKOTPAMMBI.

Jleyenne. [Inst neueHus 3abGoyeBaHmii, BeiabiBaeMbIX E. coli, Mcnosnb-
3YIOT aHTHOMOTHKHU. ,

IIpodmnakmaka. ITpoBeneHue caHUTAPHO-TUTMEHHUYECKUX MEPOIPH-
ATHH.

10.1.2. Bo36ydumenu duszeHmepuu

bakTepuasibHas AM3EHTEpUs], WIIH IUMresie3, — HWHPEKIHOHHOe 3a-
6oneBaHue, Bbi3biBaeMoe GakTepusiMu poaa Shigella, mportekaroiee
¢ MpeUMYLLIECTBEHHbIM MOpaXeHueM TosicToil Kuiukd. Haspanue ponma
ceszaHo ¢ umeHeM K.IIuru, oTKphIBlUEro OAHOrO M3 BO3GYIUTENE
IU3EHTEPHH.

Taxkconomna u knaccupukaumsa. Bo3Gyaurenu Iu3eHTEPUH OTHOCAT-
csa K otaeny Gracilicutes, ceMmeiictBy Enterobacteriaceae, pomy Shigella.
CoBpeMeHHasi MexIyHapoaHas kinaccuduKalMsa NpHBeJeHa B
1a611.10.1.

Mopdonorus u THHKTOpHAJILHbE cBoiictBa. Illuresnbl — rpaMort-
pULaTeNbHbie MAaAOYKH C 3aKPYDIEHHBIMM KOHLIAMU, IJIMHOK 2—3
MKM, TojiuHoi 0,5—7 mMxkm (cm. puc.10.1); He obpa3yioT criop, He
UMEIOT XTYTUKOB, HEMOABMXHBI. Y MHOI'MX ILUTAMMOB OOHapyXHBa-
10T BOPCHMHKH 00lliero Tvna u royosbie Mwin. HekoTopble mmresnist
061agaloT MHUKPOKArICYJIOM.

KyasTneupoBanse. /lu3eHTepuiiHble Majiouku — (aKyabTaTHBHbBIE
aHaspoObl. OHM HeTpeGOBaTENbHBI K IMMTATENBHBIM CPEaM, XOPOILLO
pactyt npu Temmepatype 37 °C u pH cpenbt 7,2—7,4. Ha ruioTHbIX
cpelax oOpasyloT MeJIKMe Mpo3payHble KOJOHMM, B XHUAKHUX Cpefax —
mudpysHoe moMyTHeHHe. B KauecTBe cpeapl 0OOraleHUA LIS KYJIbTH-
BMPOBAHHWSA LUMIeJUT yalle BCEro WCMOJNb3YIOT CEJIEHHUTOBBIA OynboH.

®epmenTaTuBHAA aKTHBHOCTb. [IIurennbl obnagaor MeHblueii dep-
MEHTATHBHOM aKTWBHOCTbIO, YeM Ipyrue 3HTepobakTepuu. Yrieso-
Opl OHM cOpaxuBaloT ¢ 0b6pazoBaHHEM KHCJIOTbl. BaXHBIM npu3Ha-

Ta6anua 10.1. Mexaynapoanas KiaccHPHKAIMA WIHTEJLT

I'pynna Ha3sanue Buma BapuanThl
A Shigella dysenteriae 1—12 (ceponornyeckue)
b Shigella flexneri 1—6 (ceponornyeckue)
C Shigella boydii 1—18 (ceponornyeckue)
D Shigella sonnei 1—7 (6uoxuMHYecKue)
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KOM, MO3BOJSIOIIMM AUddepeHIIMPOBATh LIMTEJUIBI, ABASETCS UX
OTHOILLUEHHE K MaHHMTY: S. dysenteriae He GEPMEHTHPYIOT MaHHMUT,
npeacrasutenu rpynn B, C, D ManuutnosutMBHb. Haubosnee 6uo-
XMMHMYECKH aKTUBHBI S. sonnei, KOTOpble MEIEHHO (B TeyeHHE 2 CyT)
MOTYT cOpaXxuBaTh JlakTo3y. Ha ocHOBaHMM OTHOIUEHMs S. sonnei K
paMHo3e, KCWJIO3e U MAJIbTO3¢ pa3iuyaioT 7 OMOXMMHYECKMX Bapu-
aHTOB ee.

Anrtnrennas crpyktypa. Llluremnbl umeror O-aHTUrEH, ero HEOMHO-
POOHOCTb MO3BOJISIET BBIAENSTh BHYTPU TPYIIN CEPOBaphbl M MOACEPO-
Baphl; Y HEKOTOPBIX MpeacraBuTeNeil poga obHapyxuBaoT K-aHTureH.

®akTopsl NATOreHHOCTH. Bce AM3eHTepHitHbIE MANOYKH 0O6pasyioT
3HIOTOKCHH, OKAa3bIBAIOLIMII SHTEPOTPOITHOE, HEHPOTPOITHOE, MHUPO-
reHHoe aeiicreue. Kpome Toro, S. dysenteriae (cepomap I) — um-
resbl I'puroppeBa—IlIur — BBUIENISAIOT 9K30TOKCHH, OKAa3bIBAIOLMIA
3HTEPOTOKCHYECKOE, HEMPOTOKCHYECKOE, LIMTOTOKCHYECKOE M Hedpo-
TOKCHYECKOE AEiCTBUE HA OpPraHM3M, YTO COOTBETCTBEHHO HapyIla-
€T BOIHO-coJjieBoif obMeH M mesitenbHocTh ITHC, npuBomuT K rube-
JIH SMUTEIMATIBHBIX KJIETOK TOJICTOW KHIIKM, MOPaXEHHIO MOYEYHbIX
KaHaibles. C oOpa3oBaHMEM 3K30TOKCHHA CBsi3aHO Ooyee TsiKesaoe
TeYeHUEe NHU3CHTEPUH, BbI3BAHHOM HAHHBIM BO30OyOUTENeM. DK30TOK-
CHH MOTYT BBLIENSTh M Apyrue Buiabl wwuret. O6HapyxeH dakTop
npoHuuaeMocty RF, B pe3ynbraTe OeHCTBHS KOTOPOTO MOPAXAIOTCA
KpoBeHoCHbIe cocylbl. K ¢akropaM MaToreHHOCTH OTHOCSTCS TaKXe
VWHBa3MBHBI#t GENOK, CIMTOCOOCTBYIOIMI MX IMPOHUKHOBEHHIO BHYTpb
SIUTETUAIBHBIX KJIETOK, & TaKXe€ IMWIM U OelIkh HapyXHoil MeMO-
pPaHbl, OTBETCTBEHHbBIE 34 aAre3Wi0, ¥ MHUKPOKAICYIIa.

Pesucrentnoctb. IHuremsl 061amaoT HEBICOKOH YCTOMYMBOCTBIO
K JEeACTBUIO pa3NHyHBbIX ¢pakTopoB. Bosbiueit pe3sncTeHTHOCTBIO 06-
JajgaoT S. sonnei, KOTOpble B BONOIPOBOAHOH BOAE COXpaHSAIOTCS OO
2!/, Mec, B BOJie OTKDBITHIX BOJOEMOB BbDKMBAIOT 1o 1!/, Mec. S. sonnei
MOIYT He TOJIBKO JOCTATOYHO [OJINO COXPAHSTHCS, HO U pa3MHOXarb-
¢l B MPOAYKTaX, OCOOEHHO MOJIOYHBIX.

Omupemuonorun. JIuseHtepuss — aHTPONOHO3HA MHEKLHUS: Hc-
TOYHMKOM SIBJIIOTCSI GOJIbHBIE JIIOAM U HOCUTENH. MexaHu3M mnepe-
naun uHbexkuuit — ¢exanbHo-opaabHbiih. IyTH nepegayu MoryT ObITh
pasiMyHbie — MpU Au3eHTepu 30HHE Mpeobiamaer MUIUEBON MYTb,
npu au3eHtepuu DrekcHepa — BOAHBIN, s AuM3eHTepun Ipuro-
peeBa—llIury xapaktepeH KOHTAKTHO-OBITOBOMH MYTh.

JluzeHTepust BcTpeyaeTcsi BO MHOTMX CTpaHax mupa. B mocnenHue
rogsl HabmonaeTcs: pe3kuii mogbeM 3a060J1eBaeMOCTH 3TON MHGEKIIMEH.
BoneroT moau Bcex BO3pacToB, HO Haubojsee MOABEPXEHBI TU3EHTeE-
puu getd ot 1 roga ao 3 yetr. Konnyectso GobHBIX YBETHUMBAETCS
B HIONIe — ceHTI0pe. PasnuyHble BUIOBI IUUTE/UT MO OTHEIbHBIM pe-
TMOHaM paclpoCTpaHEHbl HEPABHOMEPHO.

ITatorenes. Illurenyel yepe3 poT MONANAIOT B XeJyAOYHO-KHILEY -

200



HBII TPAaKT U AOCTUTAIOT TOJCTOM KULIKK. Ob6namas TPONMM3MOM K ee
SMUTEHUIO, C NTOMOLIBIO MTHJIEH U OEIKOB HApYXHOIl MeMOpaHEl BO3-
OyaUTeNIM NMPUKPEIUIIOTCS K KieTkaM. Biaromapsi MHBa3sMBHOMY ¢ak-
TOPY OHU MPOHHUKAIOT BHYTPh KJIETOK, Pa3MHOXAlOTCS TaM, B pe-
3yJIbTAaTE YEro KJIeTKW morubaroT. B creHke KulleyHuKa ob6pasyloTcs
U3BA3BIEHNSA, Ha MECTe KOTOpbIX 3aTeM (DOPMUPYIOTCS pyOLbl. DH-
"MOTOKCHH, OCBOOOXIAIOIUUKCA MpU paspylieHUU OakTepHit, BbI3bI-
BaeT OOlIyI0 MHTOKCHKALIMIO, YCHJIEHUE IMEePUCTATIbTUKU KULIEYHH-
Ka, noHoc. KpoBs u3 00pa3oBaBILMXCS SI3BOYEK IOMANAET B UCHPaX-
HeHUs. B pesynbraTe NeiicTBUS 3K30TOKCHHA HalOiogaeTcs GoJiee BhI-
paxeHHoe HapyilieHHe BOAHO-cojieBoro obMmeHa, nesiteibHoctd [THC,
MOpaXeHHe MOoYeK.

Knunnyeckan kapruna. MHKyGalMOHHLIA Mepyon InuTest oT 1 1o
5 nmHeit. 3aboneBaHWe HAYMHAETCS OCTPO C IMOBBILUEHHS TEMITEPATY-
pbl Tena go 38—39 °C, nosiBasiiotcst 60b B XXKHBOTE, MOHOC. B cTyne
oOHapyXUBaIOT NIpUMeCh KpOBH, ciiu3b. Haubosee TsKesro mporeka-
eT auseHtepus I'puropsesa—IlIuru.

HNmmynnter. [locne nepeHeceHHOro 3a6ojieBaHUsE UMMYHUTET He
TOJIBKO BUAO-, HO W BapHaHTocneurpuyeH. OH HEMpOJOJIKUTENEH
v HernpoueH. Hepenko 3abosieBaHuE MepeXogUT B XPOHHUYECKYIO
dopmy.

MpukpoOuonornyeckas AMarHocTnKa. B kayecTBe ucciemyemoro ma-
Tepuasia 6epyT ucrpaxHeHUs 6oabHoro. OCHOBOI JUArHOCTUKHU SIB-
JisieTcsi GAaKTepUONIOTUUECKUIA METO[, TMO3BONSIOIUNA HACHTUDHUIIHPO-
BaTh BO3OYAMTENS, ONpPEAETUTb €r0 YYBCTBUTEIBHOCTb K aHTHOUOTH-
KaM, MPOBECTH BHYTPUBUIOBYIO MAEHTU(DHUKALMIO (ONpeneJuTb GHo-
XMUMHUYECKUIl BapHaHT, cepoBap WM KoJMLUHHOreHosap). [Ipu saTax-
HOM TEYEHUU JU3EHTEPUH MOXHO MCIIOJIb30BATh KaK BCIIOMOTATENb-
HBIA CEepOJIOTMYECKUM METOJ, 3aKmioyalolluiics B MocTaHoBKe PA,
PHTA (o HapacTaHWiO TUTpa aHTUTEN IpPH MOBTOPHOH MOCTaHOB-
K€ peakLWH MOXHO MOATBEPAUTH TUArHO3).

Jleyenue. BOJILHBIX TsDKENBIMU (popMaMu au3eHTepUH Ipurophne-
Ba—IIIurn u PnekcHepa nevyar aHTUOMOTHKAMM LLUHPOKOTO CMEKTpa
IeicTBUA ¢ 00s3aTeNbHBIM yYeTOM aHTHOMOTMKOrpaMMBbI, TaK Kak
cpeld IIMre/Ul HEpPeAKO BCTPEeYyaroTcsi HE TOJNbKO aHTUOMOTMKOYCTOM-
YKUBblE, HO U AaHTUOHOTHKO3aBUcUMbIe dopMbl. Tlpu erkux dopmax
IU3EHTEPUH AHTMOMOTUKU HE MCIMOJB3YIOT, MOCKOJbKY MX MNMpHMe-
HEHUE MPUBOIUT K OUCOAKTEPHO3Y, YTO YTSDKEJSIET MaTONOTMYECKUI
npoliecc, ¥ HApYLUEHUIO BOCCTAHOBUTEJILHBIX MPOLIECCOB B CIU3MC-
TOl 000JI0YKE TOJCTOW KHILLKH.

Ilpodnaaktuka. EnMHCTBEHHbBIT MpenapaTt, KOTOPbIf MOXET ObITh
WUCMONBL30BaH B ovarax WHGpeKUUn ¢ MpodUIaKTUIECKON LIETblo, —
Iu3eHTepUitHbIil G6akTeprogar. OCHOBHYIO poJib UTPaeT Hecneludu-
yeckass MpoduIaKTUKa.
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10.1.3. Bo36ydumenu 6piowHo20 mugha u napamuchoe

bplowHoi THG W napatudel A 1 B — uHekiMoHHBIE Gone3HH,
BbI3bIBa€MbIE COOTBETCTBEHHO Salmonella typhi, Salmonella paratyphi,
Salmonella schottmuelleri, conpoBoxnalolrecss CXOOHBIMU TaTOreHe-
THUYECKUMH U KIMHUYECKMMH TPOSIBICHUSAMU, XapaKTepHU3yIoLIHecs
MOpPAXEHHUEM JTMMGATUYECKO CHUCTEMBl KMIIEYHHWKA, BBIpaXEHHOM
uHTOKCcUKauuei. Haspanue poma Salmonella cBs3aHo ¢ MMeHeM
. CanpMoHa.

Takconomusa. Bo3bynurenu GprowHoro tTuda u napatudos A u B
otHocsTe K otaeny Gracilicutes, cemeiictBy Enterobacteriaceae, pony
Salmonella, BkmoyaomeMy 6Gosee 2000 BumoB.

Mopgosorns 1 THHKTOPHAIBHBIE CBOHCTBA. CaIbMOHENIBI — MeJl-
KHe, IIHHOW 2—3 MkM, mmupuHoit 0,5—0,7 MKM, rpaMotpuLaTes-
Hble NAJIOYKU C 3aKpYrJIEHHBIMH KoHUaMH (cM. puc.10.1). B Maskax
pacrnionaratorcst 6ecriopsinoyHo. He oOpasyior criop, MMeOT MHMKpoO-
Kancyny, MepUTPUXH.

KysnTusnpoBanne. CanbMOHE/UIBI — (hbaKyJIbTaTUBHBIE aHA3POOHI.
OHM HENpPUXOTIMBBI M pacTyT 6e3 BCAKMX OCOGEHHOCTEH Ha Mpo-
CTBIX MUTATENBHBIX cpeaax npu temnepatype 37 °C u pH cpeant 7,2—
7,4. DNEKTUBHON cpeloy SBISETCS, HallpUMep, XXeMYHbIiA OynboH. Tlpu
IMAarHOCTHKE OplolHOro THga, KaK ¥ JPYruX KUIUHEYHBIX UHMEKLIHH,
UCrmoNb3yloT auddepeHInanbHO-THaTHOCTUYECKHE cpelbl: DHao, Jle-
BHHA, BUCMYT-CYIbGUTHBIH arap U Op.

®epMeRTATHBHAS AKTHBHOCTb. BHOXMMHMYECKasi aKTHBHOCTb CaJIbMO-
HEeJUT JOCTAaTOYHO BBICOKA, HO OHHM OONaaloT MEHbIUUM HabopoM
¢epmeHTOB, YeM E. coli, B yacTHOCTH He CcOpaxXuBAIOT JIAKTO3Y.
S. typhi MeHee akTHMBHA, YeM BO30yauTeNU napatgoB: oHa dhepMeH-
THpPYeT psal yrieBoaoB Oe3 oOpa3oBaHUS rasa.

AHTHreHHbIe cBoiicTBa. CanbMoHewsl uMeloT O- U H-aHTUreHs!,
cocrosiie U3 psna (ppakuuii, WK peuenTtopoB. Kaxuplit BUL uMe-
eT omnpeaeneHHblit Habop dpaxkuumit. O. Kaybdman u I1.YVaiit npemio-
KWIK CXEMY KJIaCCU(PHUKALIMM CaNBMOHEJU M0 aHTUTEHHOM CTPYKTY-
pe, B OCHOBY KOTOpOil monoxeHo cTpoeHue O-aHTureHa. Bce Buubl
CIBMOHEII, UMEIolNE OOLIMA, TaK Ha3plBaeMbIi TPYIIOBOM, pe-
uentop O-aHTHreHa, o6beAMHEHBI B ONHY rpynmy. Takux rpynm Ha-
CUMTBIBAaETCA B HacTosuee BpeMs 65. B cxeMe Takke yKasaHO cTpo-
enne H-aHTureHa. Hekoropble BUIBI CalbMOHE/UI, B TOM yucle S.
typhi, UMEIOT MOBEPXHOCTHBIM Vi-aHTUreH — aHTUreH BUPYJIEHTHO-
CTH, C KOTOpBbIM CBfI3aHA YCTOMYMBOCTb OaKkTepHii K ¢arouurtosy.

®akTopel natorenHocTH. CanbMoHE/BI 00pa3yioT SHIOTOKCHH,
OKa3bIBaIOLMI IHTEPOTPOITHOE, HEHPOTPOITHOE U IMPOTeHHOE Oeii-
crBue. benku HapyxHoit MeMOpaHbl OOYC/TORTUBAIOT afire3UBHbBIE CBOM-
CTBa, YCTOMYMBOCTb K (paroUMTO3y CBSI3aHA C MHKpPOKAICYJOM.

PesuctentHocTh. CanbMOHENIBI JIOBOJBHO YCTOMUMBBI K HM3KOM
TeMIepaType — B XOJIONHOW YHUCTOIl BOJE MOTYT COXPAaHATHCS 10
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MOJIYTOpa JieT; OYeHb YYBCTBMTENbHBI K AEe3WHMDHUIMPYIOLUIMM Cpel-
CTBaM, BBICOKO# TeMmneparype, Y®-nyyam. B muuIeBbIX npoaykTax
(Mfice, MOJIOKE M Ap.) CAJIbMOHENNB MOFYT HE TOJNBKO NOJIO CO-
XPAHATBCA, HO M Pa3sMHOXATbCA.

Omuaemuonorus. MctouHHKOM GplolliHOro THga ¥ napatugos siB-
Js10TCA GosibHBIE JIIOAM U HOCHUTENM. MexaHM3M nepenadu MHGeK-
UMM — dexarbHo-opaibHbIA. [Ipeobnanaer BOAHBIN NMyTh NMepenay,
pexXe BCTpeyaloTcsl NMUILEBOH M KOHTAKTHO-OBITOBOM nyTH. BpromiHoit
T M mapatide — 3a6oNeBaHUSI, KOTOPBbIE PETHCTPUPYIOTCS B
pa3HbIX crpaHax Mupa. Yaiue Goneror oo B Bospacre oT 15 mo 30 ser.
Haubonee Boicokasi 3a60JI€eBAEMOCTh OTMEYAETCSl JIETOM M OCEHbBIO.

Ilarorenes. Bo3GyruTenu monagaloT B OpraHU3M 4Yepe3 poT, AOcC-
TUralOT TOHKOM KHLIKHU, B JUMPaTHUeCKHX OOpa3oBaHHUSAX KOTOpOM
pPa3sMHOXAIOTCS, a 3aTeM IOMafaloT B KpoBb. TOKOM KPOBH OHHM pas-
HOCSITCSI [10 BCEMY OPraHU3My, BHEADSASICh B IMapeHXHMATO3HBIE Opra-
Hbl (Cejle3eHKy, MeyeHb, MOYKH, KOCTHbIA Mo3r). Ilpu rubenu Gak-
Tepuil oCBOOOXAAETCA SHIOTOKCHH, BBI3BIBAIOLIMI MHTOKCHKauMIo. M3
XKeJIYHOro Ty3bIps, TIe CAJIbMOHEIUIbI MOTYT JUIMTENIbHO, daXe B Te-
yeHUe BCEH XU3HU COXPAHSTHCS, OHM BHOBb MOMNANAIOT B TE XK€ JIMM-
cdaTnveckue obpazoBaHUs TOHKOM KHUIUKU. B pesyabraTe MoBTOpHOTO
MOCTYIUIEHUs CAJIbMOHEJUT MOXET pa3BUThCS CBOeoOpasHasl ajulepru-
yeckas peakLusi, IMpOSIBJSAIOILAsICS B BUAE BOCIAJEHHUs, a 3aTeM He-
Kpo3a JuM@paTHYecKuX obpa3oBaHHii. BeIBoosiTCS CaJbMOHENUIBI U3
OpraHM3Ma ¢ MOYOIl U HCIpaXXHEeHUSMHU.

Knunnyeckas kapruHa. KnuHuvecku GploniHoi TMd U napaTtudsl
He oTauuuMbl. MHKyGallMOHHBI nepuod npoxoskaetcsi 12—14 nHeid.
3abosieBaHME OOBIYHO HAYMHAETCSl OCTPO C MOBBILLEHUS TEeMIIEpaTy-
pbl Tesa, MposiBieHUs! caboCcTH, YTOMJISIEMOCTH, HapyLUAlOTCSl COH,
annetut. [ns OploniHoro THga xapakTepHbl NTOMpayeHHUE CO3HAHHUS
(ot rpeu. typhus — awiM, TymaH), Opea, TaLTIOUMHAUWUU, HATHUYUE
coiny. OueHb TAXENBIMH OCIOXHEHUSIMU 3a00J1eBaHUs SABJISIOTCA Ie-
PUTOHUT, KHUILEYHOE KPOBOTEYEHME B pe3yjabTaTe HEeKpo3a Jaumda-
THYECKHUX OOpa3oBaHUM TOHKOM KHLLUKH.

Hmmynnter. TMocre nepeHeceHHOro 3ab6oeBaHusl BhIpabaThiBaeTCs
MPOYHBIA M MPONOJIKUTEIIbHBIH HUMMYHHUTET.

MukpoGHoiornyeckas JMarHocTHKa. B kauecTse matepuana IUisi Uc-
CJe€AOBaHHUA HCIONB3YIOT KpOBb, MOYYy, UCIpaXHeHUS. OCHOBHBIM
METONOM JUAarHOCTUKHU sBsieTc OaKTepUOJOTMYEeCKHUii, 3aBeplialo-
LUMICS BHYTPUBUAOBON UAEHTH(UKAUMUEH BBIIETEHHON YUCTON Kyib-
Typbl BO3OyaOuTeNsi — onpeneneHUeM ¢arosapa. IIpuMeHsIOT Takxe
CEpOJIOTMYECKUIT METOI — peakUMIo arrmoTuHauuu Bumans, PHTA.

Jleyenne. HasHauaior aHTUOMOTUKU. TIpUMEHSIIOT TakXke HMMYHO-
aHTHGHOTHKOTepanuio (cM. riasy 7).

Ipodunakruka. s npodunakTUKy MPoOBOIAT CAHUTAPHO-TUTHE-
HUYECKUE MEPOINPUATHSA, @ TaKXKe UCIOJb3YIOT BaKLIMHALIUIO B paii-
OHax c Hebnaromnojy4Hoil amuaeMuyeckoid obcraHoBKOM. [TpumeHsi-
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10T OpIOIHOTU(DO3HYIO XMMHUYECKYIO U OpIoLIHOTH(O3HYIO criMpTOo-
BYIO BaKLMHBI, NocieaHssl oborawieHa Vi-aHTUureHoM. J{ns skcrpeH-
HO#il MpodHJIAKTUKM B oyarax MHGEKLUUM HUCIONB3YIOT OPIOLIHOTH-
¢o3Hblit 6akTeprodar (B Bue TaOJETOK C KMCIOTOYCTONYUBONH 060-
JIOUKOH U B XHIKOM BHUIE).

10.1.4. Bo36ydumenu canbMOHes1e308e

CanbMoHeIe3 — ocTpast KMIlleyHasd MHGEeKINs, XapaKkTepU3yloLLas -
cs MPeUMYLIECTBEHHBIM TMOPAXEHUEM XENYI0YHO-KUIIEYHOro TPaK-
Ta, BO3OYAUTENSIMU KOTOPOW SIBISIIOTCS MHOTOYMC/IEHHbIE OAaKTEPUM
u3 poaa Salmonella (kpome S. typhi, S. paratyphi A, S. schottmuelleri).

Pon Salmonella coxepxur 6onee 2000 Bumos, Gonbliias 4acTh Ko-
TOPBIX MOXET CTaTh MPUYMHON cajibMOHeJU1e30B. Tonbko B Mockse
U MockoBckoit obnacty ot GONBHBIX BBIAEISAIOT oKojo 100 BumoB
casbMoHeJ1. Yauie npyrux obHapyxuBaiotcss Salmonella typhimurium,
S. enteritidis, S. heidelberg, S. newport.

TakcOHOMHYECKOE NOJI0XKEHHe M CBOHCTBA CaJIbMOHEJI OIHMCAHBI
Beile (cM. pazgen 10.1.3).

Omuaemuonorusa. OCHOBHOI UCTOYHUK 3a00JI€BaHUA — XHBOTHBIE,
MpEeUMYILIECTBEHHO AOMalllHKWe (KPYIMHBIA M MEJKHI porathlif CKOT,
CBUHbBM M JAp.) U TNTHULBI (Kypbl, YTKM, rycu 4 ap.). Hocutensmu
CaJIbMOHEJJI MOTryT OBITh M ApPYrMe€ TpencTaBUTENM (hayHbI: MBILIH,
ronyoy, 4Yeperaxu, YCTpHLbI, TapakaHbl U Ap. Pexe UCTOYHMKAMU
3abojieBaHUsl SIBJISIIOTCS JIIoOM — OOJIbHBIE M HOCUTEIH. MexaHusMm
3apaxeHus — ¢eKaabHO-opaibHbIA. OCHOBHO! MyTh Mepesayu MH-
dexunu — nuiueBoil. MakTopaMH IMepesayd MOTYT ObITh HE TOJIBKO
MSICO XMBOTHBIX M NTHL, WH(GULUMPOBAHHOE TPH XU3HHU XUBOTHOTO
Jmbo mipu ero obpaborke, HO U siiua. Hanbonee BocnpUMMYMBBI K
3a60JIeBaHUIO JIIOAM CO CHMXEHHBIM MMMYHHBIM CTaTycoM (B TOM
yucyie rpydHble JeTH) U GOJIbHbIE, MONyYalolde aHTUOMOTHKH. 3a-
6oJieBaHME LLIMPOKO pACMpOCTPAHEHO Ha BceX KOHTHHeHTaX. [lomseM
3aboseBaeMocTH HabiofaeTcs JIETOM.

IMarorene3. CajibMOHe/IBI MPOHUKAIOT B OPraHU3M Yyepes poT, IO-
CTUTAlOT TOHKOrO KHMINEYHMKA, TIe M pasBepThIBAETCS IMATOJOrMYec-
Kuii mpouecc. bakrepun Osaromaps ¢akropam amresuu MpUKpEIVISIOTCs
K CIIM3UCTOI 000JIOYKE, MPOHMUKAIOT B €€ IIyOOKUE CJIOW, [OE 3aXBa-
ThiBalOTCA MaKpocaraMd. CajlbMOHEJJIbl pa3MHOXAIOTCS U IMorubaior
¢ 0CBOOOXIEHUEM SHIOTOKCHHA, KOTOPBIHA, MOMHUMO OOLUE MHTOK-
CHKAlIMM, BbI3bIBAET AMAPEI0 M HapyIIEHWE BOJHO-COJIEBOrO OOMEHA.
Haxonsiuiasicss B HOpMaJIbHOM COCTOSIHUM MHUKpodiopa KHMILEYHHKA B
3HAYUTENIbHOW Mepe MPETSITCTBYET HAKOIUIEHUIO caibMOHe/U. B Heko-
TOpBIX Cllyyasx (Mpy CHUXEHUH MUMMYHHOrO CTaryca U BBICOKOH BH-
PYJIEHTHOCTA BO3OYIOMTENA) BO3MOXHO Pa3sBUTHE GakTepUEMHUM U MO-
paxeHHe KOCTed, CyCTaBOB, MO3IOBbIX OOOJIOYEK M JPYrMX OpPraHoB.
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Kinnnka. UHKyOaLIMOHHBIM NEepUox paBeH B cpenHeM 12—24 y.
3aGosieBaHNe XapaKTEepPU3YETCsl MOBBbILIEHUEM TEMITEpPaTyphl, TOIIHO-
TOH, PBOTOI, MOHOcoM, Oonbio B XHBoTe. Kak mpasmio, npomo-
XUTEJIBHOCTb GoJjie3HU cocTasisieT 7 mHeil. Ho B HEKOTOpHIX ciiydasix
Ha0JlonaeTcss MOJHUEHOCHAst TOKcHyecKasi (opMa, MpUBOOALLAA K
cMepTU 6obHOTO.

HAmMynnTeT nocjie nepeHeceHHOro 3aboJieBaHUS COXpAHSIETCsI Me-
Hee roja.

MuxkpoGronornyeckas JMarHocTika. B kayecTBe ocHoBHoOro Mare-
puana Juisi UCC/ie[OBaHUS MCIOJb3YIOT PBOTHBIE MAacChl, MCIIPaXXHE-
HUS, MPOMLIBHbIE BoAbl Xeaynka. [IpumMeHsior GakrepHosoruueckmii
u ceponoruyeckuit (PA, PIITA) Mmerombl AMarHOCTHKH.

Jledenue canpMOHE/IE3a 3aKIIOYAETCS B IIPOMBIBAHHH . XeEJYIKa,
nueTe, BBENEHMM XHIKOCTEH IUII HOPMATH3allMd BOIHO-COJIEBOrO
obMeHa. AHTUOMOTHKU NpU ¢dopMax cCpenHei TSKECTH M JIErKUX He
Ha3HAYaloT, TaK KaK UX MPUMEHEHUE NPHUBOLUT K AUCOAKTEPUO3Y U
B pe3y/ibTate Gosiee AJIMTEIBHOMY TeYE€HHIO OOJIE3HH; KpPOME TOro,
OUYeHb BEJIMKO YUCIO aHTUOMOTHKOPE3MCTEHTHBIX CAJTbMOHEJLI.

IMpopunnakTuka Hecneuuduryeckasr — CaHUTAPHO-TUTHEHHYECKHE
MEPOTIPUSITHS, 3aKJIIOYalolIMecsi, B YaCTHOCTH, B MPaBUJIbHOH Ky-
JIMHApHOii obpaboTke Msca U SIULL.

10.1.5. Bo3bydumenb Kuwe4HO20 UEPCUHUO3a

KuieyHplit MepcHHHO3 — HHpeKUHOHHAsE 00Jie3Hb, BbI3bIBAEMAs
Yersinia enterocolitica, XxapakTepHu3yoILasCad MOPaAXXEHUEM MULLEBADH -
TeJILHOTO TPaKTa, TeHAEHLIMEN K reHepalM3allii C BOBNEYEHHEM B Na-
TOJIOTUYECKHI TpoLiecC pa3TMYHBIX OpraHoB M cucrteM. Bo3byaurenb
uepcuHuosa 6eut onucaH [. HlneitdereitHoM u M. Konemanom (1939).

TakconoMusa. Yersinia enterocolitica oTHocuTcst K otaeny Gracilicutes,
cemeiictBy Enterobacteriaceae, pony Yersinia.

Mopdoaorusa H THHKTOpHAJbHBIE CBOHCTBA. Bo3Gynurenb MepcHHU-
03a 1nonuMopdgeH: MOXeT UMeTh JIMG0 (hopMy MaNoOYKH C 3aKpyrJeH-
HbiMM KoHUamu (mivHoi 0,8—1,2 MkM, mupuHOH 0,5—0,8 MKM),
6o oBouzHylo PopMy ¢ OUMONSPHBIM OKpaluBaHueM (cM. puc.10.1).
Crniop He obpasyer, MHorna MMeeT Karicyny. IlepHUTpUX, HO MOABH-
XeH auwb npu Temneparype 18—20 °C, nmpu 37 °C moaBUXHOCTDb
yTpayuBaeT. Hexorophbie WutaMMbl UMEIOT muiK. [paMoTpuLiaTesieH.

KyasTBupoBanme. Y. enterocolitica — ¢aKyIbTaTUBHBIA aHa3po6.
OntumaneHsiM pH cpenbl mnst ero pocra sasnsiercst 7,2—7,4. Hanbo-
Jee GnaronpusTHas Temmeparypa 22—25 °C, yro siBisieTcsl ocobeH-
HOCTBIO 3TOr0 MHUKpoopraHuaMa. OH HENMpUXOTJIUB M pacTeT Ha Mpo-
CThIX MUTATEJIBHBIX Cpeaax.

@epMeHTATHBHAA AKTUBHOCTB. BHOXMMUyeckass aKTUBHOCTb BO3Gy-
IUTeNsT UEPCHHMO3a HOCTATOYHO BHICOKA. B 3aBMCMMOCTHM OT OTHOLIIE-
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HUSl K HEKOTOPBIM YIJIEBOAAM pPa3IMYyaioT 5 GMOXMMUYECKHX Bapu-
aHTOB.

- AnTHreHHasa crpykrypa. bakrepuu umeior O- u H-aHTureHsl, y
HeKoTopbix 1TaMMoB obHapyxeH K-antureH. Ilo O-aHtureHy pas-
nuyalor 6onee 30 cepoBapoB; ot 6OJIBHBIX yalie Bcero Boiaessitor O3
n 09 cepoBaphl.

DakTopbl maToreHHocTH. Y. enterocolitica UMeET HIOTOKCHH, OKa-
3BIBAIOLLMIA IHTEPOTOKCUYECKOE ACHCTBUE; HEKOTOPhIE HITAMMBI — Be-
UIECTBO, COOTBETCTBYIOLLEE IK3O0TOKCHUHY, OOJafaolliee SHTEPOTOK-
CUYECKUM U I[UTOTOKCUYECKHM AEHUCTBHEM. Y HEPCHUHUN OOHapyXeH
TaKXe WHBA3MBHBIA GesIoK. AIre3suBHasi aKTUBHOCTb UEPCHHHUM CBS-
3aHa ¢ MUAAMH M OeKaMM HapyxXxHoit MeMOpaHbi. Karcyna mpensr-
CTBYeT (harorurosy.

PesncrentHocTs. Bo3Oyautens HepcHHMO3a YYBCTBUTENEH K BBICO-
KMM TeMIIepaTypaM, COJIHEYHBIM JIy4aM, Ne3MHPHUIIUPYIOIUM cpef-
CTBaM, HO OYEHb YCTOWYMB K NEHCTBHIO HHU3KHUX TeMIIEpaTyp: XOpo-
1o nmepeHocuT Temrepatypy — 15—20 °C, npu 4 °C MoxeT pasMHO-
XKAaThbCsl.

BocnpHEMYHBOCTD XKMBOTHbIX. Bo30ynuTenb MepCHHMO3a MaTOreHeH
IUTS MHOTHX XHWBOTHBIX, HO 3KCIIEPUMEHTANBHONH MOJENH ISl U3Y-
YyeHHUs 3a0o0fileBaHUSA JO CUX [Op HE CYUIECTBYET.

Onupemuoaornga. [lepBbie ciayyan HEepCHHHO3a ObUIM OMNMMCAaHbI B
Hayane 60-x romos Bo @PpaHuuu, benpruu, Isenuu. Ceiiyac 3to
3abosieBaHME BCTpeyaeTcss BO MHOTMX CTpaHax MHpa. Y. enterocolitica
HIMPOKO PaclpoCTpaHeHa B MpPHUpPONE, BLIIEHSIOT €€ OT MHOTHUX BU-
OB XHWBOTHBIX U ITHL. OOHapyXHUBaIOT HEPCUHHMHU TAKXKE B OTKDbI-
ThIX BOJOEMax, IOe OHH HaxoasTcs B CHMOMO3€ C HHQY3OPHIAMM,
pBIOaMH, YTO MMO3BOJSAET OTHECTHM KUHIEYHBIH MEPCUHMO3 K CaInpo-
HO3HBIM HHpexuuaM. MUcTouHUKOM MHbeKIuH LU YeaoBeka SABMs-
IOTCI B OCHOBHOM JOMAIlIHHE XWBOTHbie (CBMHBU, KODOBBI, KOLL-
KH). MexaHusMm mnepegauu MHpexunu — dekanbHO-OpaIbHBIN, OC-
HOBHOIl nyTh Tepedayd — MNHUILIEBOI: 3abojieBaHHE MOXET BO3HHUK-
HYThb Tpu yrioTpebIeHUM MoJOKa, Msica, (pyKTOB, OBOLIEH, Haxe
XpPaHMBLIMXCSA B XOJOOUNBbHHKE. BO3MOXHBI TakXe KOHTAKTHO-OBITO-
BOii (npM KOHTaKTe Jiogei ¢ OGOJBHBIMM XHBOTHBIMM) M BOAHBIH
NyTH nepenadyd. boieoT MEpCHHHMO30M JIOLM BCEX BO3PacToB, HO
6osiee BOCIIPHUMUYMBBI K HeMy netd 1—3 jnet. 3abosneBaHUe BeTpeya-
eTcs yallle B XOJIOAHOEe BpeMs roja.

Iatorene3. Bo3Oyaureb rmomagaer B opraHU3M 4epes poT, B HHX-
HUX OTHeNIaX TOHKOH KHUIKU NPUKPEIUISETCS K SIUTENMIO CIU3UC-
Tol 060JI0YKH, BHEApSIETCS B KJIETKU SIUTENHsI, BbI3bIBasi BocHase-
Hue. MHorma B mpolecc BOBjEKaeTcsl anmneHIMKe. Y Jiioned ocnab-
JIEHHBIX MOTYT Pa3BUTBCH CENCHMC, CENTHKOMMEMHSI ¢ 00pa3oBaHUEM
BTOPMYHEIX THOWHBIX OYaroB B MO3re, MEYEHH, Cele3eHKE.

Kimnnyeckana KaptuHa. 3a6ojieBaHHEe pa3sHOOOPA3HO IO TSLKECTH U
KJIMHUYECKUM MPOSIBIEHUSIM. PazinyaloT racrposHTEpOKOIUTHYECKYIO,
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anneHIUKyIsipHyio, centiuyeckyto dopMbl. MHKYOALKMOHHEIN TEpHOL
1—4 nHs1. 3aboneBaHWe HAYUHAETCS OCTPO, MOBBILIAETCH TeMITepaTy-
pa tena mo 38—39 °C, nosiBNAOTCS TPHU3HAKU 0OLIel MHTOKCHKA-
MU, Pa3BUBAIOTCS CUMIITOMBI B 3aBUCHUMOCTH OT HopMbI GONE3HMU.

HIMMyHHTET NpY MEPCUHUO3e U3Y4eH MAJo. ,

Mukpobuonornyeckas IMarHOCTHKa. MartepuaioM Ui MccienoBa-
HUS CJIYXaT UCIPaXHEHUS, MOYa, KPOBb, CITMHHOMO3roBast XHIKOCTb.
OCHOBHOI MeTOH IUATHOCTUKH OGAKTEPUOTOTHYECKHUI, MO3BOISIIOILMIA
UAEHTUDULIMPOBATh BO3OYIUTENSI, ONPENENUTs aHTUOMOTUKOrPAMMY,
MPOBECTH BHYTPUBHUIOBYIO UIEHTU(PUKALMIO (YCTAHOBUTH CEpOBAp,
OuoxuMMYeCKHit BapuaHT, ¢daropap). B kayecTse BCITOMOrareJbHOro
NpUMeHsIOT ceponoruyeckuii meron (PHTA).

Jleyenne. Ha3nayaror aHTUOGHOTHKH.

IMpopmnakruka. CobironeHHe CaHUTAPHO-TUTUEHNYECKUX TPABUIL,
0COOEHHO TpPH XpPAaHEHUM U TPUTOTOBAEHUM ITUILH.

10.1.6. Bo36ydumenb xonepbi

Xonepa — ocobo omacHasi, KapaHTHHHasA MHOEKLUMOHHAsT 60Je3Hb,
BbI3blBaeMasi HEKOTOPHIMM TMpejcTaBUTENsIMM Bujaa Vibrio cholerae,
XapakTepu3yIolLIasAcsl NMopakeHWeM TOHKOM KHUIIKM, HapyllleHUeM BOJ-
HO-COJIEBOro oOMeHa M MHTOKCHKauuei. XoJiepHbIii BUOPUOH ObLI BbI-
neneH B 1883 r. P. KoxoM or GonbHoro xonepoit. B 1906 r. Ha kapaH-
TUHHOHN cTaHUMM Diab-Top B Erunte npu obeieoBaHUM NAJIOMHU-
koB @. u VY. Totuumuxu Bbixenuav BUGpUOH Dnb-Top.

TakcoHomus. XoepHbiif BUOpHOH oTHocuTcsl K otaeny Gracilicutes,
cemeiictBy Vibrionaceae, pony Vibrio. BHyrpy Buma Vibrio cholerae
pa3nMyaloT 2 OCHOBHBIX GuoBapa: biovar cholerae classic (BbleneH-
Helif P. Koxom) u biovar eltor (otkpeiteiit @. u E. ToTmnuxamu).

Mopdonorna 4 THHKTOpHAJbHbIE CBOMCTBA. XONEPHbIA BUODUOH —
HeGoJbllIas rpaMoOTpULIaTeNbHAsh W3OTHYTasl TManoyka MJIUMHOH 2—4
MKM, ToimHoi 0,5 MKM (cM. puc.10.1), He obpasyer criop, HE UMeeT
Karcyjibl, MOHOTPUX W 4pe3BbIYaHO MOIABUXKEH.

Kyastuuposanuwe. V. cholerae — akyrbTaTHBHBIN aHa3pob, HO
MpeaToYUTAIOILMIA a3poOHBIE YCTOBHUS, MO3TOMY Ha IOBEPXHOCTH
XUIKOM NMUTaTeNbHOH cpenpl o6pa3yeT IeHKy. OnTUMajbHasT TeM-
nepatypa ansi pocra 37 °C, HauGonee 6narompusitHoe 3HadyeHue pH
cpefbl B OTIMYME OT APYTMX MUKpoopraHusMoB pasHo 8,5—9,0. Xo-
JIepHbli1 BUOPMOH — OY€Hb HEMPUXOTIMBBIH MUKPOOPTaHU3M: pac-
TET Ha TNPOCTHIX NMUTATEJBHBIX Cpeax, TakuX Kak 1 % 1uenoyHas
NMenToHHasi BOIA, LLUENOYHOW arap. OTH cpenbl SIBASIIOTCS 3JIEKTHB-
HBIMH IU1S Hero. XapaKkTepHoil ocobeHHOCThIO V. cholerae siBisieTcs
ObICTPBIA POCT — TIUJIEHKA Ha TTOBEPXHOCTH XHWAKOW cpeabl obpasy-
erca yepe3 6—8 4. Ha nmorHoit cpene obpasyer Meixue ronyGopa-
Thie KOJIOHWH.
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DepmMeHTATHBHAS AKTHBHOCTb. BUOXMMHYECKasi aKTUBHOCTBb XoJiep-
HOro BHOpHOHA MOCTAaTOYHO BHICOKA, OH oGjazaeT GoybLIMM Habo-
poM c¢epmeHTOB. [Ipu MaeHTHDUKAIUH HAHOONEe BAXHBIM SBISIETCH
onpenesieHHE ero OTHOLUEHUS K MaHHO3e, apabuHO3e U caxapose. Ilo
cnocobHocTH ¢epMeHTHpOBaTh 3TU yrieBonsl Xeitbepr Bce BUOpHO-
Hbl ceMeiicTBa Vibrionaceae pasgenun Ha 8 Tpymnn; XoJepHbIA BUOG-
PHOH OTHOcUTCA K 1-i rpynme (MaHHo3a+, apabuHoO3a-, caxaposa+t).

Anrurennas cTpykrypa. XosepHblit BuGpuoH umeer O- u H-aHru-
reHbl; B 3aBUCUMOCTU OT CTpoeHUsi O-aHTUICHA Y HEro pas3jInyaioT
6osee 150 ceporpynn. Bo3Oymutens Xonepsl OTHOCHTCSA K CepoOrpyll-
naM Ol u O139 (ero obGosznaueHue V. cholerae Ol u V. cholerae
0139), Bce mpyrue mnpeAcTaBuTeNd BHOa V. cholerae He sBisAIOTCA
BO30OYIUTENSIMM XOJIEpbl, HO MOTYT BHI3BIBaTh, HAIpUMEp, TacTpo-
SHTepUTHI. O-aHTUreH cocToUT U3 3 KoMmoHeHTOoB: A, B u C. B 3a-
BUCUMOCTU OT MX COYETAHMUSl pas3nuyaroT 3 cepoBapa Bo3OymauTENS
xonepbl — OraBa (AB), MHa6a (AC) u Tukommma (ABC). H-aHTu-
reH HecrieunduyeH mansg V. cholerae, oH gBaseTcsi OONIMM ISt BCEro
pona Vibrio.

@®aKkTopsl NATOreHHOCTH. XOJIEPHBIH BUOPMOH 06pasyeT SHIOTOK-
cuH. KpoMe Toro, oH BbIIENSIET 9K30TOKCHH, COCTOSIIMIA U3 HECKOJIb-
KUX ¢pakuuii, Hanbosee BAXHOW U3 KOTOPBIX SIBISIETCSI XOJIEPOTEH.
XoneporeH BbI3bIBAET TMITEPCEKPELIMIO BOABI U XJIOPUIOB B IPOCBET
KHILEYHHUKA, HapylleHHe oOpaTHOro BCACBIBAHMSI HATpUs, B pe3yib-
Tare BO3HMKAeT AMapesi, MPUBOASLIAS K 06e3BOXWBAHUIO OpPraHU3-
Ma. DK30TOKCUH 00JiaaeT TakXke WUUTOTOKCHYECKHUM AEHCTBHEM M
BBbI3bIBAET 'MOEb KJIETOK SIMUTENUSI TOHKOW KULUKU. Y BO3GyAMTENst
XoJiepbl UMEIOTCS (pepMEHTHI arpeccui — (UOPUHOJIU3UH, THATYPO-
HUIa3a, JleUTHHAa3a, HedpaMuHKIa3a. [1aToreHHOCTh CBSI3aHa TaKXe
C aAresMBHBIMHU cBoiicTBaMH (OeKM HApYXKHOU MeMOpaHbl), MOJBHX-
HOCTbIO BUOpHUOHA.

HOuddepennmanusa Guosapos clolerae u eltor, cXOIHBIX MO BCEM
MepevyrcaeHHBIM CBOICTBaM, MMPOM3BOAUTCS C TMOMOILBIO psiia Tec-
roB;, HauGoJiee BaXHblE U3 HUX — YYBCTBUTEJNBHOCTh K clieludHu-
4yecKMM OakrepuocaraM, MOJIUMUKCUHY U arrlOTUHALUUK KYPHUHBIX
IPUTPOLIUTOB. '

Pe3uncrenTHocTs. boJjiee yCTOWYMBBIM K HAarpeBaHUIO, JEHCTBUIO
COJTHEYHBIX JIyYeH, Ne3MHOULUPYIOLIUM CPEICTBaM sABJsieTcsl OUOBAp
eltor, XOT#1 ero pe3MCTEHTHOCTb CPaBHUTEJbHO HeBbicoKa. OueHb YyB-
CTBUTEJIEH XOJIEPHBIA BUOPHOH K KHCJIOTaM.

BocnpuaMynBoCcTh KHBOTHBIX. 2KHBOTHBIE K BO3OYNHUTENIO XOJNEpbl
HEYyBCTBUTEJIbHBI.

Onupemuosorus. Xojsepa — 3aboyesaHHE, U3BECTHOE C JPEBHUX
BpeMeH, Ho no Havyana XIX B. oHa Bcrpeyasnach Toqbko B Muauu,
[€ CYLLECTBOBAJ MOCTOSIHHBIA o4yar MHGEeKINH, COXpaHSIOMIAcS 1
B Hacrosllee BpeMs. B 1817 r. ouepenHas snuaemus xonepbl B UH-
1MW BIEpBble BBILIUIA 32 €€ Mpelesbl MU OXBaTHIa MHOTHME CTPaHBbI.
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B 1817—1926 rr. 6buto 6 manaeMHit xostepbl; ¢ 1961 r. Havamace celp-
Masl ITaHaeMusi, MPUYHHON KOTOpOii sIBUJICA OuoBap eltor. B Hacros-
€€ BpeMs perucTpUpyeTcsi BOChbMasi IMMaHAeMWs, BbI3BaHHasd
V. cholerae O139 biovar eltor. Xonepa BcTpeyaetcsa Gojiee 4eM B
90 cTpaHax BceX KOHTHMHEHTOB, KpoMe AHTapKTHObI. DTO aHTPOIOHO3-
Hasd UHQPEKLUHA; UCTOYHUKOM HHQEKLUHM SIBIAIOTCS OONbHBIE JIOOU
U HocuTenu (HOCHTEJNBCTBO OMoBapa eltor BCTpeyaeTcss 3HAYUTENb-
HO yaile, yeM 6uoBapa clolerae). MexaHusm nepenayn MHGEKUUU —
(dexanbHO-opaNIbHBIA, CPeIM IMyTel Mepenauyd npeobiagaer BOIHBIMA,
OIHAKO BO3MOXHbI MHUILEBOM U KOHTAKTHO-OBITOBOIA.

ITaTorenes. BuGpuonbl, nmonajamollye 4epe3 pPOT B XEJNYIOK, B
pesynbTarte OEHCTBUSI CONSAHON KUCIOTBI MOryT MOTrMOHYTb. OIHaKo
IpU ToCTyrnAeHUH OOJbIIOro KOJMUYEcTBAa BO3OYIUTENEH M CHUXe-
HUU KHUCJIOTHOCTU XEJIYNOYHOro colepXHMoro (paszbaBjieHHUE ero
BOIOH, MULLEH, TaCTPUT CO CHHUXEHHOW KHCIOTHOCTHIO) BHOPHOHBI
MOMajaloT B TOHKYIO KHIIKY, PasMHOXAalOTCS, MPUKPEIUISASCh K ee
SMUTENUIO, U BBIIEIAIOT 3K30TOKCUH, KOTOPbIA HApyLUAeT BOAHO-
coyieBoil 06MeH, MPUBOJIUT K Pe3KOMY O0E3BOXMBAHUIO OpPraHM3Ma
U aumposy. McrpaxHeHusi, cOCTOSIIUME M3 XUAKOCTH WU MOrUGLIMX
KJIETOK CJIU3UCTOH 00OO0JIOYKH, UMEIOT BMI pHUcoBoro oteapa. [Ipwu
rubenu BUOPHMOHOB OCBOOOXIAETCS SHAOTOKCUH, BbI3BIBAIOLUMI WH-
TOKCHKALIMIO.

Knanueckas KapmuHa. MHKyGaUMOHHBINA MepUo MPOIOKaeTcsl OT
1 1o 6 mHeit. 3a6ojieBaHKe Pa3BUBAETCH OCTPO — C MOBBIIEHUS TEM-
nepatypbl Tejla, pBOThI, MOHOCA (MCIPAXHEHHUS U PBOTHbIE MACChI
MMEIOT BUJ PUCOBOro OoTBapa). Drta cramus Npoxosxaercsa 1—3 nH,
3aTeM 3a00JIEBAHUE MOXET WJIM 3aKOHYUThCA (TpH Jierkoit ¢opme xo-
JIEpbI) WU TEepPedTH B CIEOYIOLIYIO CTaAMI0 — CTaJMI0 racTpOIHTE-
puta (opMa cpemHeil TsSXKeCTH), KOTAA YCWIMBAIOTCA PBOTA U MO~
Hoc, GonbHOU Tepsier Ko 30 1 XMAKOCTM B CYTKU. Peskoe oGe3Bo-
XKMBaHHE MPUBOIMUT K HApyIIEHHUSM CEpPIeYHO-COCYAUCTOM, AbIXaTeNb-
HOIi cucTeM, cymoporaM. 3aTeM 3aGojieBaHUE MOXET IMEPEHTH B Tpe-
ThIO cTamuio (Tsxenas ¢opMa Xolepbl) — XOJIEpHOro airuaa (ot jar.
algidus — XOJIOMHBII), XapakTepHbIM MPU3HAKOM KOTOPOIO SIB/ISIET-
csl CHUXeHUe TeMiepatypbl Tena Jo 34 °C. XosnepHblit airua 3akaH-
YMBAETCS CMEPTbIO OOJILHOTO.

BuoBap eltor B ominyue or 6uMoBapa cholerae yaile BbI3bIBaeT
3abosieBaHKe, MpoTeKalollee B JNerkoil ¢gopme.

HIMMyHHMTET, BEpOSITHO, HEMPOYHBLIA U HEMPOLOJIKUTENbHBIN.

MukpoOHoNOrHYeckasn IHATHOCTHKA. MartepuasioM Ut UcClefoBa-
HUf SBJISIIOTCS PBOTHBIE MAacchl, UCIPAXHEHMS, MUILEBLIE MPOLYK-
Thl, Boaa. Kak opueHTUpOBOUHBI MOXeT OBITh MCNONB30BaH Gakre-
PUOCKOIMUYECKUIX MeToA. B OCHOBHOM NMpUMEHSIOT OakTepuosiornyec-
KU METOH, MO3BOJAIOIUKI uaeHTUHIIMpoBaTh Bo3OyauTens (omnpe-
aeautb V. cholerae O1 unu 0139), YCTaHOBUTH 4YBCTBUTEIBHOCTb K
aHTUOMOTUKAM, MPOBECTH BHYTPUBUAOBYI0O MIEHTH(MhHUKALMUIO — BbI-
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siBlieHHe GUOoBapa U cepoBapa. DKCNPECC-IUATHOCTHKY XOJIEphl Mpo-
U3BoAAT ¢ nomoluubio PUD.

Jleyenue. HaszHayaioT aHTUOHOTHUKH LUMPOKOTO CIIEKTpa AEHCTBUS
M BBOIST IUIA3MO3aMellalolNe XUIKOCTH.

IIpodmnaxmika. 'naBHble MpodUNaKTHYECKHE MEPOTIPHSTUS — He-
crieuudHYecKre caHUTapHO-TUTHEHUYeCKHe W KapaHTMHHble. st crie-
uudHuyeckoil NpodHIaKTHKKA, UMEIOILIEH BCIIOMOraTe/IbHOE 3HAYEHHE,
MPUMEHSIIOT XOJIEpHYI0O YOMTYI0 BakUMHY M XOJEPHYIO KOMOGMHHMpPO-
BaHHYIO BAKLIWHY, COCTOSILLYIO M3 JBYyX KOMIIOHEHTOB: XOJIEpOTeHa-
aHaToKCHHAa M O-aHTHreHa XoJiepHOro BUGPHOHA.

10.1.7. Bo36ydumenu 6pyyennesa

Bpyuennes — uHbekUHOHHass 6oJyie3Hb, BbI3bIBaeMast 6GaKTepHAMH
pona Brucella, xapakrepu3sylowasicss JIHTENbHOM JIHXOpaAKoi, Mo-
paxeHHUEM ONOpPHO-IBUIaTENBHOrO amnmnapara, HEpBHOM, ceplIeYHo-Cco-
CYIHCTOM U ModyenoyioBoit cucreM. HasBaHue poma cBsI3aHO ¢ UMe-
HeM [I.Bpioca, otkpebiBiuero B 1886 r. Bo3bynurenss Gpyueiesa.

Takconomna. OcHoBHble Bo36yauTeaud Opyuesiesa — Brucella
melitensis, B. abortus, B. suis, otHocsitess Kk otaeny Gracilicutes, poay
Brucella.

Mopdosioris M THHKTOPHANBHBIE CBOMCTBA. Dpyue/uibi — Menkue
rpaMoTpHLIaTeNbHbIE MaJOYKH OBOMAHOMK ¢opMbl mMIHHON 0,6—
1,5 MM, umputoit 0,5—0,7 MM (cM. puc.10.1). He obpasyior criop,
He MMEIOT XIYTHKOB W KaricyJbl.

KynsTuBnpoBanne. Bpyuennsl — obauratHeie aspodsl; B. abortus
IV pOCTa HyXOaeTcs B MpUcyTcTBUH 5—10 % yrmekucioro rasza. On-
THMaTbHasA TeMmnepatypa MUisi pocta 37 °C, omrdMaibHOe 3HAYEHHUE
pH cpeant 6,8—7,2. Bpyuesmibl Tpe6oBaTENbHBI K MUTATEIbHBIM Cpe-
IaM M pacTyT Ha CIEeLMaTbHBIX cpenax (rmeyeHoYHbIX U Jp.). HUx oco-
GEHHOCTBIO SIBASETCS MEINEeHHBIA (B TeueHHe 2—3 Hend) pOCT.

PepMenTATHBHAA AKTHBHOCTb. BHOXMMUYeEcKas aKTUBHOCTb GpyLiesLT
CPaBHHMTEJIbHO HEBBICOKA.

AnTHrennas cTpykrypa. Bpyuesmisl uMeror 2 pasHoBuIHOCTH O-aH-
TUreHa — A U M. D1 aHTUTEeHBI BUaocneuMdHyHbl; y B. melitensis
B OoJibLIEM KoJIMYeCTBE coaepXHUTcst M-aHTHreH, y B. abortus u
B. suis npeobnagaer A-aHTUIEH.

ITo 6HOXHMHUYECKHM, AHTUIEHHBIM CBOMCTBaM, CIIOCOOHOCTH pa-
CTH Ha cpelax ¢ KpacuTtelssMu (YKCMHOM MU THOHHWHOM BHYTPH BH-
OB pa3fiMyaloT OMOBApBI.

DaKTOoph! NMaTOreHHOCTH. Bpylenibl 06pa3yloT 3HIOTOKCHH, oba-
NAIOWMA BBICOKO MHBAa3MBHOW CIIOCOOHOCTBIO, a TaKXe MpOLyLH-
PYIOT OOMH U3 (PepMEHTOB arpecCUd — ruanypoHunasy. MUx aaresus-
Hble CBOMCTBAa CBSI3aHbl C OejJKaMM HapyXHOW MeMOpaHBbI.

Pe3uctentHocTs. BpylLemibl o4eHb GbICTPO MMOTMGAIOT MPH KHIIS-
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YeHUH, AeWCTBUU Je3uHPHULUPYIOLUX CPENCTB, HO JOBOJIBHO YCTOIA-
YMBBI K HU3KUM TeMIiepaTypaM (B 3aMOPOXEHHOM MSCe COXPaHSIOTCS
.o 5 Mec, B MOJIOYHBIX MpoxykTax jmo 1'/, mec).

BocnpaumumBocTs kuBoTHBIX. K GpylLie/iaM ouyeHb YyBCTBUTENBLHBI
MOPCKHe CBUHKHU, KPONHUKH, Oejble MBILLY.

Omupemuonoras. bpyliennes — 300HO3HaA WHPEKUUA; UCTOYHU-
KOM UHpeKUMH SABISIOTCA KPYIMHBIA U MEJKUil poratblii cKOT, CBHU-
HbU, pEXe OJIEHM, Jiollanu, cobaku, KOLUKU W LIpPYrHe XHBOTHBIE.
B Poccur ocHOBHOM MCTOYHMK Opyuenne3a — OBLbI, BbIIESIOLIHE
B. melitensis, Ho MoryT 6bITe U KOpoBbl (B.abortus). BonbHbBIe JIOAH
HE SIBJSIOTCS MCTOYHHKOM MH(ekuu. 3apaxeHue Opylie/uie3oM Mpo-
UCXOOMUT IpHU ynoTpebGleHUU MOJIOYHBIX NMpoaykroB, Msca. Hepenko
3ab0neBaloOT JIONM, HMEIOIINE KOHTAKTHI C GOJBHBEIMH XWBOTHBIMH,
HarnpHMep NOSIPKHU, MacTyxu. bpylenies BcTpevaeTcs B pasHbIX CTpa-
Hax. Ha6nonalorest kak cropaaydeckue ciiydyad, Tak M BCIBILUKH 3a-
foneBaHHsi B OCHOBHOM B XXHBOTHOBONYECKHMX paiOHaXx.

Iarorenes. Bpyuemsl MPOHUKAIOT B OPTaHU3M Yepe3 CIIM3UCTHIE
000JI0YKHM M KOXY, MOMANaloT B perHOHapHbIe JTUMQATHYECKHE Y3IIHI,
3aTeM B KpoBb. TOKOM KpoBM 6aKTepuM pasHoOcATCA IO BCeMY opra-
HU3MY U BHEIpPSIOTCA B OpPraHbl PETHKYJIOPHIOTEIUAIBbHON CHCTEMBI
(neyeHb, ceie3eHKy, KOCTHbIA Mo3r). TamM OHM MOFyT JUIMTENbHOE
BPEMsI COXPaHSITbCS M BHOBb Momamath B KpoBb. [Ipy rubenu 6py-
e ocBOGOXIAeTCs IHAOTOKCHH, BBHI3BIBAIOIIMI HHTOKCHKALIUIO
opraHu3ma. B nmatoreHese 3abosieBaHU MIpaeT TaKXe pOJib CEHCUOU-
JIU3aLHUsa opraHu3Ma Opylennamy.

Kmnuyeckas kapruna. MHky6anuroHHBIH nepuon cocrapisieT ot 1
no 3 Hex. CumnrToMaTHKa pasBuBalollerocsi 3a6ojieBaHUA O4YeHb pas-
HooOpa3Ha. bpyuennes xapakrepusyercsi [JUTMTEAbHON JIMXOPaAKoi, 03-
HOOaMM, MOTIMBOCTHIO, DONSIMH B CycraBax B pe3y/ibTaTeé MX Mopa-
XeHusd. Hepellko BO3HMKAIOT paaMKyJUTbI U MHo3uThbl. B naronoru-
YeCKMI IpOLIECC BOBIEKAIOTCA TaKXKe CepAeYyHO-COCYNUCTasl, Moue-
noJjioBast U Opyrue cucreMbl. bojlie3Hb MMeeT 3aTsSKHOW Xapakrep.

Hvmynmrer. [locne nepeHeceHHoro 3abosieBaHus GOpMHUpYeTcsl He-
MPOYHBIA Y HEMPOJOJKUTENBHBIA UMMYHUTET, OH COXPAaHSETCS B Te-
yeHue 6—9 mec. Hepenxo ntonu, mepeHecuine 6pyuesnsies, BHOBb 3a-
GonesaloT 3To MHbeKLME.

MpukpoGnoioruuecKkas IHarHocTHKa. B KayecTBe Marepuaia LIS Mc-
CJIEAOBAHMUS UCITOJNB3YIOT KPOBb, MOYY, KOCTHBIH Mo3r. OCHOBHO#
METOI RMAarHoCTUKM — OakTepuoNOrM4yecKuii, MO3BOJAIOLIMNA orpe-
IOEJUTh HE TOJIBKO pol BO3OyAMTEN s, YTO BaXHO IJIS MOCTAHOBKH [H-
arHo3a, HO ¥ BHI, YCTAHOBJIEHHWE KOTOpOro IPOHU3BOAAT IS BhIABIE-
HUSI UCTOYHUKA MHPeKUUHU. TIpUMEHSIOT TaKKe CEpONIOTHYECKH Me-
Ton (peakuuu arrmoruHaumu Paitra m Xemmiscona, PHI'A, PCK u
Op.), KOXHble ajuieprudeckue npobsl (mpoba BiopHe ¢ Gpylie/uiMHOM).

Jledenne. OCHOBHOE JieyeHHe — aHTHOHOTHKoTepanusa. OYeHb peaKo
WCTIONB3YIOT MU BaKUMHOTEparuu yOUTYIO BaKLIMHY.
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IIpodunaktuka. OcHOBHas pojib B NMpoduJaKTUKe Opylesiesa
NPUHAJIEXUT CAHUTAPHO-TUTHEHUYECKUM MEPOIPUSIITUAM (B TOM YHC-
Jile macrepuzaudd MoJioka). KpoMe Toro, nmpuMEHSIIOT MO 3MMUIEMH-
YECKUM [IOKAa3aHHUSIM XHUBYIO OpYLENJIE3HYIO BaKLIMHY.

10.1.8. Bo36ydumens nenmocnupo3sa

JlenTocniupos — HHpeKUHOHHAast Ooye3Hb, BbI3biBacMasi Leptospira
interrogans, XxapakTepH3yloLLasicsl MopakeHUEeM KPOBEHOCHBIX KaIluWI-
JisipoB, ne4yeHH, nouek, Mbiwl, LUHC, Hepeako compoBoxnaronias-
cs Xenryxoi. Bosbynurtenp nentocrnuposa Obul BbigeseH B 1914 r.
P. UHano u H. Uno.

Takconomusa. Bo3Oyaurtenb nentocrnuposa OTHOCHTCS K OTHENY
Gracilicutes, ceMeiictBy Leptospiraceae, pony Leptospira.

Mopdonorns 1 THHKTOpHAIBHLIE cBoOlicTBa. Jlenmrocnupsl — Gakre-
PUH, UMelollMe U3BUTYI0O ¢dopMy, JIHMHOIK 7—14 MKM, TOJIIMHOM
0,1 MKkM (cM. puc.10.1); XapakTepU3yIOTCS HATMYUEM MHOTOYHCIEHHBIX
MEJIKUX 3aBUTKOB, KOHIIbl JIEMTOCIIMP 3arHyThl B BHUAE KplouykoB. He
00pasyloT criop M Karcyi; MOABHMXHBI — COBEPLUAIOT IOCTYyMaTeb-
HOe, BpalliaTeJibHOe, crudarejbHoe ABMXeHMs. JlenmTocnupbl aHWIH-
HOBBIMH KDPAacHTEISIMU KpacsiTcsi Iioxo, 1o PoMaHoBckoMy—I1M3e ok-
palIMBAIOTCS B PO3OBHI L[BET, IpaMOTpHULATElbHbl. ONTUMAIbHBIH
crnocod usyuyeHnss UX MopdoJIorHM — TEeMHOITONIbHAS MMKPOCKOIHS.

KyabrasupoBande. JlenTocnupbl KyAbTUBUPYIOT B a3pOOHBIX YCJIO-
BHUAX HA CMELUANbHBIX IMTATeJbHbIX Cpedax ¢ HATUBHOW KpOJUYbEi
cbiBopotkoit npu 25—35 °C u pH 7,2—7,4. Pactyr MeMIEHHO.

DepMeHTATHBHAS AKTHBHOCTb. BHOXMMMYECKass aKTHUBHOCTBD JIEINTOC-
MUp HEBBICOKAs.

Anmirennas cTpykTypa. Cpenu rnpezacraButesieit poga Leptospira BbI-
nensior okoJio 200 cepoBapoB, 0OBEIMHEHHBIX B 19 ceposornyeckux
rpynn. Pomocneunpryeckum sBISeTCS NMoMcaxapuaHbiii pubpuwuisap-
HBI aHTUIeH, MPUHAIEXHOCTh K TpyIIe U BapUaHTy OIpeleser-
csl COOTBETCTBEHHO 000JI0YEYHBIMU OEJIKOBBIMU M JIMIIONPOTEUHOBBIM
aHTHICHaMH.

®@akTopsl natorenHocTH. [laToreHHble cBoiicTBa Jiemrocnup obyc-
JIOBJIEHBI 00pa3oBaHUEM MalOU3YYEHHBIX 3K30TOKCMHOMOMOOHBIX Be-
HIECTB W 3HAOTOKCHHOB. JlenTocnuphl, KpoMe TOro, MpOAYLMPYIOT
¢GUOPUHOMM3UH U TIa3MOKOAryJsasy.

PesucrentHoctb. JlenTocrupbl oYeHb OBICTPO MOrMOAIOT MpPH ACH-
CTBMM BBICOKMX TEMIIepaTyp, AC3UHPUUUPYIOLIUX CPeACTB, HO AOC-
TATOYHO YCTONYMBBI K HMU3KUM TeMIieparypaMm. B Bole ecTeCTBEHHBIX
BOJIOEMOB COXPAHSIOT XH3HECNOCOOHOCTh B TeueHUWe 5—10 nHeil, B
cbipoii moue — go 270 mHeid.

BocnpuuMYHBOCTL KHMBOTHBIX. MHOTHE XHBOTHBIE YYBCTBUTENBHBI
K JIEMITOCIIHpaM.
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Bmmaemuoiorns. JlenTocnpo3 — IMHPOKO PACHPOCTPaHEHHBIH 300-
HO3, BCTpeYaercsi BO Bcex 4vacTsax cBera. CylllecTBYIOT NPUPOIHbIE
OouYard JenTocnupo3a — MpeHMYLUECTBEHHO B Jecax, 3a00JI0YEHHBIX
MecTHOCTSIX, peKaX. McToyHUKOM MH(GEKIIHH B HUX SBISAIOTCS TUKHE
JKMBOTHbIE — TpBI3YHbI, JHUCHI, MeCUbl KU Ap. Mo4ya XHBOTHBIX MOMa-
IAET B BOAY, 3arpsi3HsIET NMOYBY, paCTUTENIbHOCTh. 3ab0JjieBaeMOCTh Xa-
pakTepu3yercsi CTporoil CE30HHOCThIO (MIOHb — CEHTSIOpb) U CBsi3a-
Ha C CeJIbCKOXO3SIMCTBEHHBIMU paboTamMu (IMOKoc JIyroB, ybopka
ceHa), a Takxe cbopoM rpuboB, rol, oXoroii, pribaixoil. B cenbc-
KOW MECTHOCTM MCTOYHHKOM HMH}EKUMU MOryT OBbITh JOMAallHUE
>KUBOTHbIE: CBHHbU, KPYMHBIA poraThlif CKOT, cO0aku. 3apaxeHue
MOXET MPOUCXOAUTh MHUILEBBIM MYTEM, HArpuUMep TpH yrnoTpebiie-
HUHA MOJoKa. Bo3aMoOXeH TakXe KOHTaKTHO-OBITOBOHM MyTh Iepenayd —
MpM yxole 3a OOJBHBIMM XHUBOTHBIMU. OIHAKO OCHOBHOWM IyTh Me-
penayu vH¢peKUMH — BOAHbIA. Hepelko B CeIbCKOM MECTHOCTH IpH
KYNaHUH Jrofei B 3arpsi3HEHHBIX MOYO# OGOJBHBIX XHBOTHBIX BOIO-
€MaX BO3HHUKAIOT <«KYNAJbHbIC» BCIBILIKH. BO3MOXHBI Cllyya JienToc-
MHUpO3a TAKXKE B MOPTOBBIX FOPONaxX, L€ MHOIO KpBIC.

IaToreHe3. BxonHble BopoTa MHPEKIMH — CIHU3UCTBIE ODOJIOYKHU
pPOTOBO# MOJIOCTH, [J1a3, HOca, KoXa. JlemTocmUpbl pacIpoCTpaHsi-
10Tcsl O NUM@ATUUECKUM NYTSIM, POHUKAIOT B KPOBb M TOKOM KpO-
BU pa3sHOCATCS MO OpraHM3My, Momnanasi B pa3jM4yHble OpraHbl — [Me-
YeHb, MOYKH, JIETKHUE U T.A. B opraHax MHKpOOpraHW3Mbl MHTEHCHB-
HO pa3MHOXAalOTCS, 3aT€M BHOBb MOCTYNalOT B KpoBb. B pe3yibrate
neHdCTBUA BO30yauTENEeH MU UX TOKCHHOB TIOBPEXIAETCS CTEHKA KpO-
BEHOCHBIX KanWUISIPOB M HaOJIONAIOTCS KPOBOU3IMUSIHMA B pa3iiny-
Hble opraHbl M TKaHH. DoJibllie BCEro CTpajaloT NEYEHb, MMOYKH,
HaAMOYEeYHUKH, CEpALE, MBILULIBL.

Kimanyeckaa kaptuHa. MHKyOGaliMOHHBIN MEepHoa OOBIMHO MPOXOJI-
xaercsi 7—10 nHeit, 3abonepanne — 5—6 Hea. Bone3Hs, kak mnpa-
BWJIO, HayMHAETCs OCTPO, TeMIepaTypa Teja IMOoBbllLaeTcss go 39—
40 °C, nosiBAAIOTCA rojioBHast 60Jib, pe3Kue OOMM B MBILILAX, OCO-
GEHHO B MKPOHOXHbIX. B 3aBUCUMOCTH OT IMOPAXEHUS TEX WIM HUHBIX
OpraHOB TMOSBASIOTCS CUMIITOMBI UX MOBPEXIEHMS: MoYeyHasi Helo-
CTaTOYHOCTb, XeJITyxa U Ap. XapakTepHa BOJIHOOOpa3Hasl JIMXopaaka.
Knunuyeckue ¢opMbl JienTocrndpo3a pasivyHbl — OT JIETKUX [0
TSDKEJIEHIINX, TTPUBOASILIMX K CMEPTH.

Ammynuter. UMMyHUTET INUTENbHBIA, HANIPAXEHHbINA, HO Xxapak-
TEPU3YyeTCsl CTPOroi cepoBapocrnelUuPUIHOCTHIO.

MuxpobHonornyeckas aMarHocTHka. B kayectBe Marepuana isi Mc-
CIeOBaHUA Ha 1-it Hexmesne 3abosieBaHUsI GepyT KPOBb, MTO3XE MOXHO
UCIOJIB30BATE MOYY, CTUHHOMO3IOBYIO XuaxkocTb. [IpuMmeHstior Gaxre-
PHOCKONIUYECKUIA METON («TEMHOIOIbHAs MUKPOCKOITHsI»): 6akrepHo-
JIOrHYeCcKuid, Ouosornueckuit Meronsl. Ho Haubosee LIMPOKO MCITONb-
aylor ceposnornyeckuid Meron (PCK, PHIA, PA, peakuusi nusuca);
MO HApacTaHUIO TUTPA AHTHUTENI CYOAT O HANWYMU 3a00JIeBaHUS.
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Jlesenne. IIpuMeHSIOT aHTUGUOTHKU U IPOTHUBOJNENTOCITHPO3HbIM
reTepoJOrMYHbIi UMMYHOILJIOOYIHH.

ITpopunaxmka. Hecneuucduyeckas npopuaakTuka 3akiIiodaercs B
cobnoneHHH psila NpaBWI: HENb3sl YMOTPEOIATh ChIPYIO BOAY M3 He-
MPOTOYHBIX BOLOEMOB [UIsl MUTbS MU YMBIBAHHUS, KyNnaTthcsl B HE6GOb-
LIKMX BoAoeMax, ocobeHHO B MecTtax Bomxomnosi ckora. ns cneundu-
4yecKoil NMPOMHIAKTHKH MO SMHIEMHUYECKHM MOKA3aHUAM HCITOJb3Y-
10T YOMTYIO BakKLHUHY.

10.1.9. Bo36ydumenu kamnunobakmepuo3oe

Kamnunobakrepnos — uH¢eKkHOHHasA 60Jie3Hb, BbI3piBacMasi 6ak-
TepusaMU pora Campylobacter, xapakTepu3yomasics IpeUMyLIECTBEH-
HbIM MMOPRXEHHEM IHILEBAPUTEIBHOTO TPAKTa.

Taxconomusi. Kamnunobakrepun otHocsitest K otaeny Gracilicutes,
pory Campylobacter. Pog Campylobacter Bxmiouaer C. jejuni, C. fetus,
C. coli u np.

Mopdonoms H THHKTOpHANBHBIe cBoMcTBa. Kamnumobakrepun —
ToHkHe (IIuHo#i 0,5—5 MkM, TomumHoi — 0,2—0,5 MKM) manoy-
KH, uUMeolimue GopMy JaTHHCKOH OYKBBI S WJIM H3OTHYTbI€ B CITH-
panb (cM. puc.10.1). Cnop u xancyn He obpasyior. OyeHb MOABHX-
Hbl, Cpedd HHUX BCTPEYalOT MOHOTPHXH, AMQUTPHUXHU, JODOTPHUXH.
AHWIHHOBBIMU KPAaCHUTEJISIMH OKPAILMBAIOTCS IJIOXO, ISl BBIABJICHHS
HX HCMONb3YIOT Kap6onoBblit ¢ykcHH. I'paMOTpULIaTENbHBI.

KyastBupoBanne. Kamnuiobakrepud — oOblMHO MHMKpoaspodu-
Jbl (pacTyT MpH MOHWXKEHHOI KOHUEHTpAUHH Kuciaopona). OnTuMab-
HbiMK Ui HUX sBistiotest pH cpenbt 7,0, Temneparypa 37—42 °C.
i KyJbTHBUPOBAHUS KaMITWIOOAKTEpHUI UCIOJB3YIOT CrieLHalIbHbIE
cpedbl, HA KOTOPBIX OHH 00pa3yloT MeNKHe Karuieobpa3Hbie KoJo-
HHUH. PacTyT MemieHHo.

DepMeHTATHBHAA AKTHBHOCTb. BHOXMMHMYECKass aKTUBHOCTb KaMITU-
nobaxkrepuili HeBLICOKaA.

Antarennble csoiicrBa. Kamnuno6akrepun umeior O- u H-aHTH-
TeHB.

(MakTopbl MaTOreHHOCTH H3YYeHbl HENOCTAaTOYHO; BEPOSITHO,
KaMmuiao6akTepun obpas3yloT 3HTEPOTOKCHH U LIUTOTOKCHH.

PeancrenTrocTs. KamMnwioGakTepuu 4YBCTBUTENbHBI K HEHCTBHIO
BbICOKMX TEMIIEpaTyp, OHaKO AOCTATOYHO [OJT0 COXPaHAKOTCH NpH
HHU3KHX TEMITepaTypaXx — M3 3aMOPOXEHHOro Msica MX BBUIE/ISIOT Ye-
pe3 HECKONbKO MeCsSILieB, Ha Pa3JIUYHbIX MPEAMETaxX NMpH KOMHATHOM
TEMIIepaType OHHM COXPaHMIOTCS [0 2 Hen.

BocnpuaMuuBocTh XKHBOTHBIX. K KaMnynioGakTepusiM YyBCTBUTENbHBI
MOpPCKHE CBHHKH, XOMSKH.

Omipemuonorus. Kamnuio6akrepnos — 6Gose3Hb, LIMPOKO Paclpo-
CTpaHeHHass BO MHOIMX cTpaHax mupa (3aboneBaeMOCTb COCTaBJsIET
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5—10 % ot Bcex KUUeYHbIX MHGEKLHIT). DTO 300HO3HOE 3a6oeBa-
Hue. VcToYHUKOM WHbeKUUH SIBISIOTCS MHOTHE BHIABI XHBOTHBIX,
NMPEeUMYLUECTBEHHO NOMAIUHHE U CEBCKOXO3STMUCTBEHHBIE: KPOJHUKH,
KOILUKH, YTKM. O4yeHb pelxo mepenaercsi 3abojieBaHHE OT YejIoBeKa
yesoBeKy. MexaHu3M nepesauv UHGEKUUU — eKaTbHO-OpaIbHbIMA.
Iyt nepemayd — mpeUMYLIECTBEHHO BOAHBIA M MHILEBOH (rpu
yrnoTpe®aeHUn Msca, MoJioka OoJibHBIX XWBOTHbBIX). Ilpu yxome 3a
6ONMbHBIMU XHUBOTHBIMU BO3MOXEH TaKXe KOHTAKTHO-OBITOBOW IMYTh.
Yaule kaMnunobakTepuo3oM GONEIOT AETH, MOXHIbe ogu, Oepe-
MEHHBIE XEHUHUHBI — JIOAU ¢ OoCNabAeHHOW MMMYHHOH CHCTEMOIA.

ITaTorene3. Kamnuno6akTepuu nomnanaloT B OpraHU3M OGBIYHO Ye-
pe3 poT, MHOTIa Yepe3 MOBPEXACHHYIO KOXY. B Xenynke, TOHKOH u
TOJICTOM KHILIKAaX pasBUBAETCS BOCMANWTENbHas peakius. Umeer me-
cTo OaKTepueMMUsi, B pe3yJbTaTe Yero y ociableHHBIX JNIoAed MOryT
06pa3oBaTbCs BTOPUYHbIE BOCIAJIUTENbHBIE O04ard (MEHWHTHT, 3HIIE-
(dhanuT, 3HIOKAPIUT, MEPUTOHUT U Ip.). Y GEpeMEHHBIX XEHILIUH BO3-
MOXHa TpaHCIUIALEHTapHasl Nepefadya WHEPEKUUH, YTO MPUBOTUT K
abopTamM WM 3apaXeHHUIo IIoja.

Knnnnyeckas kapruna. MHKyGanMoHHbI nepuos oGbIMHO NMPOXONI-
xaetcss 1—2 nHa. 3aGoneBaHMe yallle MPOTEKAET B BHIE I'aCTPO3HTE-
PUTa, XapaKTepU3YIOLIErocsi OCTPhIM HAYajioM, MOBbLIILIEHUEM TeMIIe-
patypbl Tena, GoJIMM B XMBOTE, TOIUMHOTONH, PBOTOI, MOHOCOM
(MHOrma ¢ MPUMECHIO KPOBU M CiIM3M). Moryr HaGmomaTbCsi CHMII-
TOMBbI 00€3BOXHBaHHA opraHH3ma. MHorma, ocoOEHHO y HOBOPOX-
IEHHBIX, pa3BUBaETCA CENTUKOMUEMHS. B 3aBUCHMOCTH OT Xapakrepa
TeYeHUs pa3NUYalOT OCTPble U XpOHHWYECKHE (POpMBbI KaMmuinobakre-
puo3sa. '

HmmynuTet. {0 HacToslero BpeMEHU HE U3Y4eH.

MuxpoOHonornyeckas aHarHocTHka. [IpoBoisit MccinefoBaHus Mc-
NpaxXHeHHi, KpoBU, CITMHHOMO3NOBOM XMIAKOCTH OOJBHOro c Mo-
MolLBI0 BakTepHoiorHyeckoro Metona. st peTpoCcneKTUBHOM auar-
HOCTHMKM TNpuUMeHAIOT ceponorndyeckuit Meron (PCK, PHIA c uc-
c/IefOBaHHEM MapHBIX ChIBOPOTOK).

Jleyenne. HazHavaior aHTUOMOTUKH.

ITpopunaxmuka. BoisiBneHne GonbHBIX, COOMIOAEHNE CAHUTAPHO-TH-
TMEHUYECKUX HOpM TMpU YXOIE 3a XWBOTHBIMH, TILATeNbHass obpa-
60TKa MSCHBIX U MOJIOYHBIX MMPOAYKTOB.

10.1.10. Bo36ydumenu nuujeebix MOKCUKOUHpeKyul
U UHMoKcukayui

TMuiieBble TOKCUKOMHGbEKIMY — OCTpble 60J€3HH, BO3HHMKAIOIHE B
pesynabTaTe ynorpebieHus nuiu, UHGUUHPOBAHHOW MMKPOOPTaHU3-
MaMH, M XapaKTepHU3YIOLUMecss CUMIITOMaMH TFaCTPOSHTEpPUTA U Ha-
pyLIeHHEM BOLHO-coJieBOro o6meHa. B ToM ciyyae, eciu ISl pa3Bu-
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THA GOJIE3HM [OOCTATOYHO MOMANaHMUS B OPraHM3M C MULUEH JNULIbL
TOKCUHOB MHKpPOGOB, rOBOPSIT O MUUIEBBIX WHTOKCHKALMSIX.

DtHonorus. Bo3byaureasiMu NMUILEBbIX TOKCHKOMHMEKIUI SIBISIOTCS
pasnuUyHble YCJOBHO-naroreHHnie O6aktepun — Escherichia coli,
Clostridium perfringens, Bacillus cereus, HekoTopble BMABI MpOTes,
KiebcHen, BUGPUOHOB, SHTEPOKOKKOB M Ap.; K BO3OYIUTENAM HH-
ToKcuKauuit otHocsitcst Clostridium botulinum, craguiokokku, He-
KoTopble rpubpl (cM. mIaBy 2). 3aboneBaHWe, BBI3bIBaEMOE
C. botulinum, no maroreHe3sy M KIMHHUYECKON KapTHHE OTIMYaeTcs
OT MHTOKCUKAUWH, BbI3BAHHBIX IPYrMMH MHMKPOOPraHHU3MAMH, U OIU-
CBIBAaeTCA OT/AEIbHO.

®akTophl NATOreHHOCTH. Bo30ynnTeNH NMUILIEBBIX TOKCMKOHMHGpEK-
LUA MPOAYLUMPYIOT KAaK 3HIO-, TAK U 3K30TOKCHHBI. DHIOTOKCHHBI
OKa3bIBalOT 3HTEPOTPOIHOE, HEMpOTpOINHOE NeHCTBUE, MOBBILIAIOT
TEMIIepaTypy Teja, BhI3bIBAIOT FOJIOBHYIO 60Jb, HEZOMOraHue W ApY-
rHe CHMIITOMbI o0lIeil MHTOKCUKALMM. DK30TOKCHHBI 001anaioT 3H-
TEPOTOKCHYECKMMH M LIUTOTOKCHYECKHMMM CBOMCTBAMH. B pesynntate
NEACTBUS SHTEPOTOKCHHA YCHJIMBAETCSl CEKpeLMsl XUIOKOCTH H CO-
Jieit B MpOCBET KHILEYHHMKA, Pa3BUBaeTcsl Juapes, C YeM CBS3aHO
HapyllleH’e BOAHO-comeBoro ooMeHa. Llutorokcuueckuii agdekr 3ak-
JIIOYaeTcsi B NMOBPEXAEHUM KIIETOK SMUTENMsI CIM3UCTOH 060M0YKH
MULLEBAPHUTENBHOIO TPAKTa, B KOTOPOI MPOMCXONAT BOCHANMTEbHbIE
u3MeHeHHusn. IlaroreHHOCTh Bo3OyauTeNeil MUIIEBBIX TOKCHKOMH(bEK-
LM CBfI3aHAa TaKXe ¢ HATMYUEM KarcCyjbl, IMWieH Y HEKOTOPBIX U3
HHUX, BbIpaGOTKOI ¢(epMEHTOB arpeccuu.

PesncrenTHoCTs. BO36ynuTeN NMULIEBHIX TOKCMKOUHpeKUHUIt oba-
AT JOCTATOYHO BHICOKOW YCTOHYMBOCTBIO K HEHCTBUIO Pa3MMYHBIX
cdakTopoB okxpyxaloiueil cCpeibl U MOTYT AOBOJBHO AJIMTENLHO CO-
XPaHATLCA B PAa3TMYHBIX MUILEBBIX MPOAyKTaxX. Jisi UX YHHUYTOXECHHUS
TpebyeTcs IIMTENbHAsE TepMHYecKasi obpaborka. OueHb BBHICOKOH pe-
3MCTEHTHOCTBIO XapaKTepU3YIOTCsl cliopoobpasyioiiye GakTepuv —
npeacraButeau ponoB Bacillus u Clostridium.

Smugemuonords. Octpble nuiLeBble TOKCUKOMHPEKUHH — 3a60-
JIeBaHUA, pacrpoCcTpaHeHHbIe MOBCEMECTHO. boneloT uMuU Joau pas-
HBIX BO3pacToB. BocpMMMUYHBOCTE pa3iMyHa U 3aBUCHUT OT JO3bI BO3-
6ynuTesia, UMMYHHOTO CTaTyca YeJioBeKa, yrmorpeOuBiero MHPH-
LIMPOBaHHbIE MPOAYKThI. YPoBeHb 3a60JieBa€MOCTH YBEJIHYUBACTCS B
TeIJIoe BpeMs rola, YTO CBA3AHO C ONMAroNpUATHBIMH YCJIOBUSIMU
IUTSL pa3sMHOXEHHUs1 MUKpoBoB B nponykTtax. McrouHukoM HMHbEKIHUU
MOTYT GbiTh XMBOTHbIE M JIIOAHW, BBUIEAIOILME GONBILIYIO YAaCTh BO3-
OynuTeneil MUILEBBIX TOKCMKOMHPEKUMII ¢ HcnpaxHeHUaMU. H3-3a
IUMPOKOro pacrpocTpaHeHUs Bo3GyauTeNeil B MoyBe, Boge, Ha pas-
JUYHBIX TIpeJMeTaX MCTOYHMK WHEPEKLUHH yalle BCEro yCTaHOBUTh
TpyaHo. MexaHU3M mnepenayd WHPeKUUU — ¢eKanibHO-OpaJIbHBINA.
IMyTs nepenayd — nuiLeBoil. YrnorpeOiaeHHe caMbiX paszHBbIX MPOIAYK-
TOB MOXET IMPUBECTH K PA3BUTHIO NMHILEBOI TOKCUKOWHGEKLHUU WIH
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MHTOKCHKauuu. B Msice, poibe MOTYT colepXaThCsi, HAIIpUMep, Npo-
Teil, MOJIOYHBIE MPOAYKTbl (CMETAHA, MOPOXEHOEe, KpeM) SBJISIOT-
cs Hauboyee OnaronpuATHON NMUTATENIBHON cpemoil ajis craduiio-
KOKKOB, HO B 3THX Xe€ MPOAYyKTax, TaK Xe€ KaK U BO MHOTHMX IpYy-
'MX, MOI'YT HaXOOUTbCS U Ipyrue MUKpooprauuamel. Hepemxo rpo-
IOYKTbI, UH(UIMPOBAHHBIE MUKPOOPTAaHM3MAaMHU, MOTYT OBIThH BHELIHE
HE W3MEHEHBI.

ITarorenes. OcoGeHHOCTBIO MUILEBLIX TOKCMKOMH(MEKLMI ABISAET-
¢l COocOBHOCTh BO36GYAUTENEH MPOAYLHPOBATh 3K30- M IHIOTOKCH-
Hbl HE TOJILKO B OpraHMU3Me 4YejoBeKa, HO W B IMIUEBHIX MPOAYK-
Tax, 4eM U OOBSACHSeTCS KOPOTKHIl WHKyOalMOHHBIH mnepuon. Pas-
BUTHE CTAPUIOKOKKOBOH MUILEBOH HMHTOKCHKALMU OOYCIOBJIEHO
JIUIIB TMOMNafgaHWeM B OPraHM3M 3K30TOKCHHA.

B pesyabrate neiicTBUsl ocBoboxaalolerocs Inpu rubenu Gakre-
pUil SHIOTOKCHHA MOBBILIAETCS TeMIlepaTypa TeJjla, YXYyHALIAeTcsl ca-
MOYYBCTBHE, MOTYT BO3HUKHYTb HApYLIEHHUS CEPIEYHO-COCYIUCTOI,
HEpBHOM cuCTeM U Ap. DK3OTOKCHHBI BBI3BIBAIOT MOpaXEHHE MUIUe-
BapUTEJIbHOTO TpaKTa M HapylHeHHe BOIHO-COJIEBOro oOMeHa.

Kiaunuyeckas xapruHa. WHKyGalMOHHbBIM NMEpHON COCTaBiIsSiET OT
2 1o 24 y. 3aboneBaHKe HAYMHAETCHA OCTPO C KPAaTKOBPEMEHHOro Mo-
BBIIIEHHSI TEMITEpATYpbl TeNna, 03Hoba, cnabocTH, MOABASIOTCS TOLU-
HOTa, pBOTa, Goiu B XuBoTe, MoHoc. Kak mpaBuio, 3aboneBaHue
npononxaercst 1—7 AHeit u 3akaHuyuBaeTcs BbiznopomieHHeM. Ho Bo3-
MOXHBI M MOJHMUEHOCHBIE TOKCHYeCKHe ¢(OpMBI, MPUBOASALIUE K
JIeTaJJbHOMY HcXony.

Hmmynurer. [locne nepeHecenHHoro 3aboneBaHUss UMMYHUTET He-
MPOYHBIH M HEMPOAOIKUTENBHBIA.

MukpoOuonoruyeckas auarHocTuka. MarepuaioM g ucciaeqoBa-
HUA SIBJISIIOTCS PBOTHBIE MAcChl, IPOMBIBHBIC BOABI XXEJYNKa, UCIIpaX-
HeHus, ocTaTku muiuy. g QUATHOCTMKM UCIONB3YIOT Oakrepuono-
TMYECKU METOL.

Jlegenme. TIpH oCTpBIX MULLEBbIX TOKCUKOMHGEKIUAX MPEXIE BCETO
Ha3Ha4alT HecMeuudHUyecKkoe JeYEHHE — IPOMBIBAHHME XEyAKa.
[MpuMeHeHHe XUMMONpenapaToB MPU HEOCHOXHEHHOM TEYEHUH HE-
LeJIecoodpasHo.

Ipodmiakmuka. CoGioneHye CAaHUTAPHO-TUTMEHNYECKUX HOPM IpU
MPUTOTOBAEHUU M XPAHEHUM IMHLIM.

10.1.11. Bo36ydumens 6omynu3sma

BorynmuaM — HWHGeKUHOHHass 60NEe3Hb, XapaKTepHU3yIoIasacsi UHTOK-
CHKaLMeit OpraHusMa c rpeuMyllecTBeHHbIM NopaxeHuem LIHC,
BO3HMKalOLIEE B pe3y/ibTaTe ynoTpeOIeHMsT MULLEBBIX MPOLYKTOB, CO-
gepxauux TokeuHbl Clostridium botulinum. C. botulinum 65Ut Bbige-
ned B 1896 r. O. BaH-DpmeHreMoM M3 opraHM3Ma MOTHGILEro U oc-
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TaTKoB Konbacel (nar. botulus — kombaca), ynorpebieHue KoTopoit
MPUBEJIO K CMEPTH.

Takconomusi. Bo3bynuTtenb 60TynuM3ma OTHOCHUTCH K OTHENY
Firmicutes, pony Clostridium.

Mopdroniorusi 1 THHKTOPHAJLHBIE CBOlicTBAa. Bo3bynurenu 6ortymus-
Ma HMeloT ¢GopMy mnanoyek INUHON 3—9 MKM, wmpuHoit 0,6—1 MM
C 3aKpyrieHHbIMH KoHUaMH. ITamouyku o6pasyioT cyOTepMHMHAIBHO
pacrnosioxeHHble cropbl (cM. puc.10.1) U MMEIOT BUI TeHHUCHO# pa-
KeTku. Kancynel He o6pa3yloT, NepuTpUXH. I'paMITOIOXUTETBHBI.

KyabtueupoBaaue. C. botulinum — crporuii aHaspo6. OnTumalib-
Hasl TeMnepatypa ans pocra 25—35 °C, pH cpennt 7,2—7,4. Ha kpo-
BSIHOM arape obpa3syeT HeOoJbliue Mpo3payHble KOJIOHUHU, OKPYXEH-
Hble 30HOI reMonu3a. B BbICOKOM cTONGHKE caxapHOro arapa Kojo-
HMM MMEIOT BUI NMYLIMHOK WJIM 3€peH YeyeBHLIbI.

®epmeHTaTHBHAA aKTHBHOCTL. C. botulinum o6iazaer GOJBLIMM
HabopoM CcaxapoJIMTUYECKUX M ITPOTEOJUTHYECKHUX (PEPMEHTOB.

AHTHreHHbIMH CBOHCTBaMH, HauGosee BaXHBIMM IS HUAEHTHDU-
KalMKM Bo3Oymuress, obnagaer 3k30TokcuH C. botulinum. Pasnuyaior
7 cepoBapoB Bo3bOymutenst 6orynusma — A, B, C, D, E, F, G, us
KOTOpbIX Haubojiee pacrpocTtpadeHsl A, B, E.

®axToppl matorenHocTH. C. botulinum BbIIENAE€T 3K30TOKCHH, Ca-
MBIt CHJIBHBIN U3 Bcex OMomornvyeckux smos. CMepTebHas H03a IS
yenoBeka paBHsierca 0,3 MKr. BoTyJMHMYECKM# 3K30TOKCHH OKa3bl-
BAeT HelpOTOKCHYECKOe, reMarrIioTHHUpYIollee neitctBue. Ero oco-
GEHHOCTBIO SBNISIETCS BBICOKAsl YCTOMYMBOCTh K HarpeBaHuio (coxpa-
HaeTcss B TeyeHue 10—15 mun npu 100 °C), kucioit peakuuu,
BBICOKMM KOHI[EHTpalLMsIM TOBapeHHOH CONH, 3aMOPAaXHBaHUIO,
MULUEBAPUTENIbHBIM (bepMEHTaM.

Pesncrentnocts. Criopsl C. botulinum 061agaloT 04eHb BBICOKMIA
PE3UCTEHTHOCTBIO K BBICOKMM TeMIlepaTypaM (BbLIEPXHWBAIOT KHIIS-
yeHHe B TeyeHue 3—S5 u).

BocnpuuMYHBOCTh XKMBOTHBIX. K 3K30TOKCHMHY BO36yAuTelst 6OTY-
JIM3Ma Haubojsiee YYBCTBHUTENbHBI JIOLIATH, MOPCKUE CBUHKH, Oeble
MBILIM U OPYyrue >XUBOTHBIE.

Omiaemuonorna. Bo3byauteas 60TynIM3Ma IMPOKO paclpoCTpaHEH
B npvpone. Ero o6HapyXXHBalOT B OpPraHM3Me XHBOTHBIX, pHIO, pa-
Koo6pa3HbIX, OTKyda OH NONajaeT B MOYBY U Body. B mouse
C. botulinum mojiroe BpeMSI COXpaHSETCSl B BHIE CIOP M JaXe MO-
XET pa3MHOXAaTbCs, YTO MO3BOJSIET OTHECTH OOTYJIM3M K CalpoHO3-
HbIM MHOekuuaM. U3 mouBbl GOTYJMHMYECKAs MajioyKa IOMAagaeT B
NUILEBbIE MPOAYKTHI, € Pa3MHOXAETCS M BBIIENAET 3K30TOKCHH.
ITyts nepenaun umHbpexku — nuiueBoil. Yaute Bcero ¢akTopoM Iie-
penayd UHGeKUUH SBASIOTCS KOHCEPBBI (rpHOHbIE, OBOLIHBIE, MSIC-
Hble, pbIOHBIE). OT yenoBeKa 4eaOBEKY 3a0o/eBaHHE HE MepenaeTcs.

ITatoreHe3. BoTyJIMHUYECKHMII TOKCHUH ITONAfaeT ¢ MUILEi B IMHILE-
BapUTENbHBIA TPakT. YCTOMYMBBINA K AEHACTBHIO MUILEBAPUTEIILHBIX (hep-
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MEHTOB, TOKCHH BCACHIBa€TCSl Yepe3 CTeHKY KHIIEYHWKAa B KpPOBb H
O0YCJIOBIIMBAET JTUTEbHYIO TOKCUHEMUIO. TOKCHH CBSI3BIBAETCS HEPBHBI-
MU KIIETKaMK WU ONOKHUpYeT mepemayy WMITYJIbCOB Yepes HEPBHO-MbI-
1LeYHBIE CHHAICBL. B pesynbrate pa3sBUBaeTCs MapaIdy MBILULL FOPTAHH,
[JIOTKH, JBIXaTeJIbHBIX MBILLL, YTO MPUBOAUT K HAPYLIEHHWIO TIOTAHUSA
U JbIXaHUsA, HaOMoOaloTcsl U3MEHEHHUS CO CTOPOHBI OPraHOB 3PEHHS.

Knnmryeckas Kapmana. MHKyGaLMOHHEBIN NepHoOa MPOmoikKaeTcsl OT
6—24 4y o 2—6 pHeil. UeM xopoue MHKYOGALIMOHHBIN IMEpHOlN, TEM
TsKenee nmporekaeT 60Je3Hb. OOblYHO 3abojieBaHHE HAYMHAETCS OC-
TPO, HO TeMIepaTtypa Tela MpU 3TOM OCTaeTcss HopMaibHOI. Bos-
MOXHbI pa3NuyHble BApUaHTbI 6OTyNM3Ma — c MpeobnafaHUEM CHM-
NTOMOB TOPaXEHUs] MULIEBAPUTESILHOIO TPaKTa, PACCTPONCTB 3pe-
HUST MU abixaTeabHO ¢dyHkuuuM. B mepBoMm ciyyae 3abosneBaHue
HauYMHAETCA C MOSBJIEHUS] CYXOCTM BO PTY, TOIIHOTBI, PBOTHI, MMO-
Hoca. Bo BTopoM — mepBbie NposiBeHUs GONE3HU CBA3aHBI C Hapy-
IIEHUAMH 3peHUsT (OONbHOM XajyeTcsl Ha «TyMaH» Mepel [J1a3aMHu U
aBoeHue). B pesynbTate mapanuya MBILIL TOPTAHU MOSIBIAETCA OCHII-
JIOCTh, a 3aTeM Trojoc rpomnagaer. bonbHble MOryT MOrMGHYTH OT
napanuya AbIxaHUsl. 3a0601eBaHNE MOXET OCJIOXHUTHCS OCTPOil ITHEB-
MOHMEH, TOKCHMYECKMM MHMOKApIWTOM, celcucoM. JleTanbHOCTb NMpH
6oTtynusMe coctapaser 15—-30 %.

HMmmynanter. TlocTMHEKLMOHHBIIT UMMYHUTET He (opMHpyeTcs.
AHTHUTENA, KOTOpble BbipabaThIBAIOTCSI B TeyeHUE 3a00jeBaHMsI, Ha-
npaBjieHbl MPOTHUB OMNpEAeSIeHHOro cepoBapa.

MukpoOuonornieckas QUarHocTuka. MccienyioT npoMbiBHbIE BOIbI
XeJlyJiKa, pBOTHbIE MAacchl, ocTaTKM Nulu. [IpuMeHsioT 6aktepuo-
JIOTMYECKMIT MeTol, HarpasleHHbId Ha OOHapyXeHUe BO3OyauTens,
6Honornyeckuit MeTon (peakuuio HeTpaJM3auuU TOKCMHA aHTHTOK-
CHHOM in vivo) M ceponorudeckuit meron (PHIA), nospossioiue
BbIIBUTb B HCCIIEyeMOM MaTepuajie OOTyTHHUYECKHMA TOKCHH.

Jleyenne. McrnonpayloT aHTUTOKCHYECKHE MPOTUBOOOTYAMHUYECKHE
reTepoJIorHYHbIE CHIBOPOTKM M TOMOJIOTUYHbIE MMMYHOIJIOOYTHHBI.

ITpodunakTuka. OCHOBHYIO poJib B MpelynpexieHuu 6otyausma
urpaet cobnioficHWe onpeAeNeHHbIX MPaBUI MPUIOTOBICHUS MPOAYK-
TOB, TPEXZE BCEro AoMailtHMX KoHcepBoB. [liisi crieuuguyeckoit mpo-
¢una