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IIpenucioBue

«Y4eOHOoe ocoOue K MPaKTUYECKUM 3aHATHSM IO MEAMIIMHCKOM MUKPOOHOJIOIUHU, BUPY-
COJIOTMM ¥ MUMMYHOJIOTHUHY JIOTIOJIHAET Y4€OHHMK IO 3TOH CHEIMaIbHOCTH M MO3BOJSET OBIA/ICTh
COBPEMEHHBIMH MHUKPOOHOJIOTMYECKUMH, BUPYCOIOIMYECKUMHA M UMMYHOJIOIMUECKUMH METOAAMU,
UCTIOJIb3YEMBIMU TPU IUATHOCTUKE MHPEKIIMOHHBIX 3a00JI€BaHUN YETI0BEKa.

ITocobue cocrout u3 Tpex yacreil. Ilepsas yacte «Mopdonorus MUKpOOPraHM3MOBY» 3Ha-
KOMMT C OCHOBHBIMHU JIAOOPATOPHBIMU METOJAMU M3YUYeHHUs MOP(OIOrUM MUKPOOPTraHU3MOB, C CY-
MIECTBYIOIIUMH METOJIaMH OKPACKHU JJISl U3y4YeHUS MOP(OJIOTHH U CTPYKTYP MUKPOOHOM KIICTKH.

Bo Bropoii yacti «®uU3K0JI0TUsT MUKPOOPTaHW3MOBY OIMCAHbl NIPHUEMbI OAKTEPHOIOrHYe-
CKOM TEXHHKH, TIOCTAHOBKM HAKOMUTENBHBIX KYJIbTYP IJIS BBIACICHHS (PU3HUOIOTMUYECKHX TPYIII
MHUKPOOPIaHU3MOB U MOJYYEHHE YUCTBIX KyJIbTyp. M3110KeHBI IPUEMBI U CIIOCOOBI U3yueHUs (pu-
3MOJIOTO - OMOXMMHYECKUX CBOMCTB YHCTBHIX KYJIbTYP MHUKPOOPTAaHW3MOB M UX WICHTU(UKAIIH.
[TpuBeneHsl crnocoObl KyJIbTUBUPOBAHMS aHA’pOOHBIX M a3POOHBIX MUKPOOPTaHU3MOB, METO]IbI
olnpezeeHuss aHTUMUKPOOHOIO JeMCTBHSI aHTUOMOTUKOB.

Tpetbst yacte «MHpEKIUS 1 UMMYHUTET» TOCBSIIEHA W3YYEHUIO MH(EKLIHOHHOIO Ipo-
1ecca ¥ NpUKIAJHOW UMMYHOJIOTUU. ABTOpaMHU YUTEHBI MOCJIEIHUE AOCTH)KEHUS HAYKH, IIPH CO-
CTaBJICHUM [1OCOOMS MCIOJIb30BAHBI COBPEMEHHbIE MHCTPYKTUBHO — METOJMYECKHUE MaTepuaisl. B
yeTBepToi yactu «Bupyconorusy npeacraBieHbl OCHOBHBIE METO/bI Ja0OPATOPHON AMATHOCTUKU
BUPYCHBIX HHEKIU.

Y4eOHbIN MaTepHral u3jaraeTcs 1o OTACIbHBIM TJlaBaM U TeMaM. Kaxas Tema paccuuTana
Ha OJHO WJIM HECKOJIBKO 3aHSATHH B 3aBUCHUMOCTH OT HUX NPOJODKUTENbHOCTH. MaeHTuukanus
BO30YAMTEINSI COMPOBOXKIACTCSI CXEMaMHM, TaOIUIAMH U PUCYHKAMHU.

VYyebHoe nocobue npeHa3HaueHo Il CaMOCTOATENbHOM MOATOTOBKY CTYIEHTOB K J1abopa-
TOPHBIM 3aHATHUSAM.
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I. MOP®OJIOI'USS MUKPOOPI'AHU3MOB

B paznene “Mopdonorust u GU3HOIOTHS MHUKPOOPTaHU3MOB™ H3ydaeTcsi opma, CTpoe-
HUE MUKPOOHOW KIIETKH, PU3HUOJIOTUS U OMOXUMHSI MUKPOOPTaHU3MOB.
Bce Mukpoopranusmbl Nogpa3AessioTcs Ha CIeAYIOIUe TPYIIbL:
1) 6akrepun;
2) rpudKwu;
3) cnupoXeTsl;
4) mpocTeimue;
5) pukkercuu;
6) GUIBTPYIOITHECS BUPYCHI.

1. Mopdonorua MMKpoopraHMsmoB

N3zydenue mopdonoruu MUKpOOOB BBUAY MX MajOW BEJIHMYHUHBI BO3MOKHO TOJIBKO C IO-
MOIIIBIO0 YCOBEPIICHCTBOBAHHOTO ONTUYECKOro Mprbopa — MHUKpOcKomna. BenmnunHa MUKpOOOB He-
3HAYHUTENIbHA, M3MEPSCTCS THICSYHBIMH JOJISIMH MUJUTUMETPA — MUKPOHAMH, BCJICJCTBHE Y€TO OHU
CTaHOBSITCS BUJIMMBIMH TOJIbKO ITpH yBeanueHuu ux B 500—1 000 pas.

BakTepuockonuyecKHii METOJl HCCIICIOBAHUS COCTOUT B MU3YYEHUH MUKPOOOB TOJ| MUK-
pockoroM. HccnenyroTcss MUKPOOPTraHU3MbI KaK B )KHBOM COCTOSIHUM, TaK M YOUTBhIC OKPAIICHHBIC
MUKpOOHBIe KiIeTKU. [locnenHuii crocod uccieoBanus SBisieTcs: Hanboliee YI00HBIM ISl PadOThI,
HauboJee MPOCTHIM U [TO3TOMY HauboJee pacpOCTPaHEHHBIM.

W3BecTHBl TpU OCHOBHBbIE (POPMBI OaKTepHii: IMAPOBHUIHBIC, NAIOYKOBUIHBIC (I[WJIMH-
JpUYecKasi) U U3BUTHIC. B COOTBETCTBHHM € 3THM Bce OakTepuu 10 (HopMe MOAPa3IeIIIOTCs Ha Clie-
JYFOIIUE TPYTIITbL:

1) KoKk (IIAPOBUIHBIE),

2) Ganusuibl (MTaTOYKOBUIHBIE),

3) cnupusuibl (M3BUTHIE B BUAE CIIUpAIIN).

Kokkn — 6akrepuu Kpyriioii (popmbl, umeroniye B ruamerpe 1—2 MkM. OHU pa3inndaroTcsi MEeXIy
c000i1 M0 B3aMMHOMY PaCIIOJIOKECHHUIO OTIENBHBIX KJIETOK, KOTOPOE 3aBHCHUT OT CIIOco0a MX Jele-
HUSL.

- €CJIM 10 OKOHYAHWU JICTCHUS] KOKKH Pa3beIUHSIOTCS Ha OTJECNbHBIC IIAPUKH, TOITYyYaeTCs
(opMa OOBIKHOBEHHOTO KOKKA - MUKPOKOKKU.

- TpyIIa U3 JBYX KOKKOB HOCHT Ha3BaHUE OUNIOKOKKU, KICTKH JICISATCS B OJHOW TIOCKOCTH U
pacnonaratorcst momapuo (Diplococcus, ot rpeueckoro ciosa diplos—uaBoiiroit). Kpome mpaBuib-
HOW Kpyriioi (Gopmbl, KOKKH MOTYT MMETh (JOpPMY OBaIbHYIO WJIM JIAHIICTOBHIHYIO (HAIpHMEp,
THEBMOKOKKH). HekoToppie KOKKM MMEIOT CXOJCTBO ¢ 0000M MM KO(EHHBIM 36pHOM, BOTHYTOU
CTOPOHOM OOpaIlleHHBIX K JAPYT APYyry (Hampumep, TOHOKOKKH, MEHUHTOKOKKH).

- €CJIM JIeJIeHHE KOKKOB IMPOMCXOAMT JIMIIb B OJHOM HAaNpaBICHUH M 00pa3yoUIHecs: KOKKU He
Pa3beUHAIOTCSA, TO IMOJYYaeTCs HUTh W3 NIAPUKOB B BHJC 1M, OTa (GopmMa HOCHT Ha3BaHHE
cmpenmorxokku (Streptococcus, ot streptoS—iuieTeHsbIi).

- MIPH JIEJICHUU B JIBYX B3aMMHO MEPHCHIUKYIISPHBIX HAMPABICHUAX BO3HUKAIOT COYCTAHHS IO
4eThIpe KoKka — memparxokku (Tetracoccus).

- €CJIM JIeJICHUE TMPOUCXOJHUT B TPEX B3AMMHO MEPICHIMKYIISIPHBIX HANPABICHUSIX, KOKKH COCIHU-
HSIOTCS B BUJE MAKETOB WM TIOKOB MO0 8 wiau 16 KIETOK B KaXJOM U MOJYyYalOT Ha3BaHUE
capyunwt (Sarcina, ot sarcio — COeauHSII0).

- JIeTsICh B Pa3HbBIX HANpaBJICHUSAX 0e3 0Co00i MPaBMIIBHOCTH, KOKKM 00pa3yroT O0ecropsIovHbIe
CKOTLICHHSI KJIETOK, HAIIOMUHAIOIIME BHHOTPaIHbIC Tpo3nau, cmaguroxoxkku (Staphylococcus, or
staphylos—suHorpaaHas rpo3p).



ManoukoBuaHasi ¢opma mpeacTaBieHa Camou

?:"?:?:- \v‘:‘:‘o;‘ MHE)roqI/ICJIeHvHoﬁ U caMoOil pa3HOOOpa3HON TpyII-
. “9:“ - ’\o‘“ noii 6akrepwii (puc. 1, 7, 8,9).
A AN B kmaccudukanum mamouyKoBUIHBIX  (OpM
2 J MPUHITO UMEHOBATh 0ALMIIIAMHU TE MaJIOYKHU, KO-

o TOpBIE CIIOCOOHBI 00Pa30BBIBATH CIIOPHI;

: " R % [Tamouku, He crmocoOHBIE K cropooOpaszoBa-
£ :...’ ‘“ ‘5:,"“-" @ @@ HUIO, Ha3bIBAIOTCA OAKTEPUSIMHU (B Y3KOM CMBICIIE
‘ o & 3TOTO CJIOBA).

4 5 “«\J BakTepuu, cmnopa KOTOpBIX _TIpEBBIIIACT JlHa-
METp KJIETKH U JeGopMUpYeT €€, Ha3bIBAIOT KJIO-

~ /,/ ,r’,’ & crpuausamMu. [1o Tumy AbIXaHUsS — 3TO aHAIPOOHL.
ANY f...' I/ . \\T‘\ bakTtepun, cnopa KOTOpPBIX HE IIPEBBILIAET
s NV < /‘ \\ ﬂ\ JIMaMeTp KJIETKU U He neopMupyeT e€, Ha3bIBaIoT

oanmiamu. [lo Tumy OpIXaHUS — 3TO CTPOTHE
2 a’po0b! i (GakyIbTaTUBHbBIE aHAIPOOBI.

4 /i 12

Puc. 1. OcnoBubie opmel 6akTepHil.

I — craduNOKOKKH; 2—3 — NUIVIOKOKKH; 4 — CTPENTOKOK-
KH; & — TeTPAKOKKH; 6 — capuuubl; 7—39 -— pasjuyHble
BUAbl Najnouek; I0 — BuGpHOHBI; [/—I2 — COMPUJJIBL.

Pacnosnoxenne crop:

- IEHTPaIbHOE — KJIOCTPHIMH T'a30BOM TaHTPEHbI, OALMIIIBI CHOUPCKOI S13BHI;

- TEPMHUHAJILHOE — CIIOpa Ha KOHIE KJIETKH — KJIOCTPUINHU CTOJIOHsKA (OapabaHHas Manouka);

- cyOTepMUHAIBbHOE — CIIOpa pacrojaraercsi ONMkKe K KOHILy KISTKH — KIOCTPUAWU OOoTyiam3ma
(TEeHHHCHAas paKeTKa).

VY nmanoykoBHIHBIX (OPM B MPOTHBOIOJIOKHOCTh KOKKaM HaOmrogaroTcest Oombirne Koieba-
HUS B BEJIMYMHE — OT HECKOJIbKUX J0Jeil MukpoHa 10 1—5 Mkm u Ooniee. B cBsi3u ¢ 3TuM pas-
JMYal0T KOPOTKHUE, JTHHHBIC, TOHKUE U TOJICTHIC MATOYKH.

JInst pacrio3HaBaHHs UX BaKHO 00paIliaTh BHUMAHUE Ha KOHIIBI TIAJI0YEK. BBIBAIOT MaNOUKH C
3aKpYIJICHHBIMU KOHIIaMU (Tajiouka OpromHoro tuga, KumewyHas naitodka- Esherichia coli), ¢ 00-
pe3aHHBIME Kpasmu (manouka cubupckoii si38ei- Bacilllus anthracis); y HekoTopbIxX manouek Kpast
3a0CTPEHBI, BRITSHYTHI - BEPETEHOOOpa3Has najiouka, y Apyrux, Haooopor, yrommieHs! (Corynebac-
terium diphtheria).

Pacnojio:xxenue nmajodex:

-MTaJIOYKH PACIIONIATalOTCsl TIOOUHOYKE — MOHOOaKmepuy - KUIICYHAs, TU3CHTepUITHAS MAIOYKH,
reMo(uiIbHAs MaI0vKa;

- MMAJIOYKHU TPYNTIUPYIOTCS TI0 JIBE - Qunjiobakmepuu — MajovKa KieOCHuesIbl THEBMOHUH,

- MAJIOYKH, PACIOJIOKEHHbIE JPYT 3a APYToM, LEHNOYKOH - cmpenmobaxmepuu — Najaoyka cuOup-
CKOM SI3BBI;

- TTAJIOYKU PACTIONAraloTCs 100 yeiomM K OpyT Ipyry (nmanouku auprepun), oopasys Gurypsl Hamo-
nobue OykBbI X WU V.

- OaKTepuu UMEET BUJI M30THYTOW MaJIOYKH WK 3arsToi - subpuonst (Vibrio), Hanpumep, xonep-
HBIIl BUOPHOH.



H3ButhICe GopMBI:

- €CJIM HECKOJIbKO KPYITHBIX 3aBUTKOB, TO OakTepusi Ha3bIBaeTcs cnupuinoi (puc. 1, 11—12). He
BBI3BIBAIOT 3200JIEBaHU y UEIOBEKA.
- cnupoxemul.
O6oppennu Bo3BpaTHOTO TH(]A — UMEIOT 3-4 KpYIHBIX HEPaBHOMEPHBIX 3aBUTKA,
TpenoHeMa NauuayM (Bo30yauTens cuduiuca)-10- 12 paBHOMEpPHBIX 3aBUTKOB,
JEOTOCHUPBl — MHOYKECTBO MEJIKUX PaBHOMEPHBIX 3aBUTKOB. Konipl nentocnup C - oOpa3Ho u30-
THYTHI (BO30YIUTEIH JIENTOCIIUPO3a)

JlnvHa BuOproHOB 1—3 MKM; IJIMHA CIUPWILT BapbUpyeT oT 5 10 30 MKM IpU TOJIIUHE OT
0,25 mo 1 MxMm.

2. Mukpockonbl. Mukpockonu4yeckue metoabl uccrnenosaHus. Npoctbie meToabl
okpacku. HeratuBHble MeTOAbl OKPaCKMW.

2.1. Mukpockon

Mukpockon (0T rpedecKux CIOB MICr0S — Mauibiii, SKOPEO — CMOTPIO) — ONTHYECKUil
npuOOp s U3yYSHHS MAIBIX 0OBEKTOB, HEAOCTYITHBIX HEBOOPYKEHHOMY TJ1a3y. B €/10:KHOM MHK-
pockorne (IpOCTBIM MHUKPOCKOIIOM HA3bIBAIOT JYIy) Pa3M4al0T MEXAaHUUYECKYI0 M ONTUYECKYIO
4acTb.

Mexanuueckas uacmos MUKpoCckona peiCTaBlIeHa MTaTUBOM (pucC. 2), KOPOOKH ¢ MEXaHHU3-
MOM, MPEIMETHOTO CTOJHKA, TyOycoaepKaress, MOHO-, OMHAKYJISIPHOW HACaJKH, PEBOJIbBEpPA 00b-
extuBa. [l nepemenienus Ty0yca MUKPOCKOII CHa0)K€H MAKpPOBHUHTOM U MHKPOBHUHTOM [UIsl TOH-
Koil okycupoBku. BepxHsas yacte TyOycomepkaTensi 3aKaHYMBAETCs TO-
JIOBKOH, CiyXallei Ui NpUKperieHus peBojbBepa 1 TyOyca.

B TyOyc mMukpockoma cBepxy BCTaBjieH o0 K y 1 s p (12), a B HUKHEH
YacTH OH CHa0)KEH BPALIAOIIUMCS 110 KPYTy “peBoibBepoM” (2), B 0TBEp-
CTHsI KOTOPOT'O BBUHYHMBAIOTCS 00beKTUBHI (3). Bpatas peBoibBep, MOXK-
HO TOJIBECTH TOJ| OTBepCTHE TyOyca Jt000i 00bEKTUB, KOTOPBINA C MTOMO-
IIBI0 0CO0O0M MPYKUHKH 3aKpEIUIsieTcs Ha MecTe. bombIIMHCTBO 00BEKTH-
BOB JIaeT Hawmlydllee n3oOpakeHue npu daune myoyca 6 160 mm. TyOyc
NepeIBUraeTcsl BBEpX U BHU3 C MMOMOIIBIO JBYX CHUCTEM: JIJIsl TpyOoro me-
PENBIUKEHHUS CIIY)KUT 3yOuaTka, WiIM Kpemalbepa, IpUBOAUMAs B JBIKE-
HHEe MakpoMeTprueckuM BHHTOM (11): UM MOJIB3YIOTCS TpHU CIa0bIX yBe-
JUYEHUSIX, a TAK)KE NMPHU CUIIBHBIX 00BEKTUBAX JJIS EpBOHAYAIBHOM Ipy-
0ol ycraHoBku. /1511 6ojee TOYHOM yCTaHOBKM CIIYXKHT MUKpPOMETpUYE-
ckuit BuHT {10}, MONHBIN TOBOPOT KOTOPOTO IMEPEABUTACT TPYOy MHUKpO-
ckona Ha 0,1 MmM. MUKpOMETpUUECKHI BUHT SIBJISIETCSA OHOU U3 Hanbosee
XPYIKHUX YacTel MUKpOCKOIa, U oOpalieHre ¢ HuM TpedyeT 0coboii ocTo-

Puc. 2. Muxkpockomn.

I — TyGyc; 2 — peBosbBep; §—06b-
eKkTHB; 4 — npeAMeTHbI CTOJIUK;
5 — OCBETHTeJbHEI anmapat (KOH-
AeHcop); 6 — 3epkano; 7 -— HOX-

Xa; & — 1mapHup; 9 — KOJIOHKA;

10 — MUKPOMETDPHYECKHH BHHT;
11 — MaKpOMeTpHYeCKHH BHHT;
12 — oxyasp.

poxxHoctu. [lepeaBuras TyOyc nMpu MOMOIIM 3TUX JBYX BUHTOB, €0 yCTa-
HaBJIMBAIOT TaK, YTOOBI MOJYYUTHh HanOoJee SICHYI0 MHUKPOCKOIHYECKYIO
KapTUHY; 3TO JOCTUTaeTCsl, KOTJa PacCTOSIHUE OT pacCMaTpuBaeMoro o0b-
eKTa 10 00BEKTHBA PABHO (POKYCHOMY PACCTOSIHUIO ATOI0 OOBEKTUBA.

Onmuyeckas yacms MUKPOCKOIIA COCTOUT U3 OCBETUTENHHOIO arl-
napata, 00BbEKTHBOB U OKYJISIPOB.

OcCBeTUTENbHBIN annapaT HaXOIUTCS MO/ MPEIMETHBIM CTOJIMKOM M COCTOUT M3 3€pKajia U KOH-
nencopa ¢ quadparmoit. 3epkano {6} cayXuT s oTpakeHUs] CBETOBBIX JIy4ell 10 HANpaBICHUIO K
00BEKTUBY U, Uepe3 HEro, BHyTpb MUKpockona. OHa cTOpoHa 3epKaia IiocKas, Apyras BOrHyTasl.
ITpu 1HEBHOM CBETE IOJIB3YIOTCS IUIOCKUM 3€pKajioM, IPU UCKYCCTBEHHOM OCBEILIEHUU — BOTHY-
ThIM. Koroencop (5) COCTOUT U3 CUCTEMBI CHIIBHBIX JIMH3, MTPEAHA3HAUYCHHBIX JJII COOMpPAHUS JTy-
Yeld, HIyIUX OT 3epKayia, B OAHOM Touke — (hOKyce, KOTOPBIN JOIDKEH HAXOAUTHCS B IJIOCKOCTH
paccMmatpuBaemMoro mpernaparta. [Ipy MUKpPOCKONUM C JHEBHBIM CBETOM KOHJIEHCOP JIOJIKEH OBIThH
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HOJHAT 10 YPOBHS IIPEIMETHOIO CTOJIMKA; IIPU UCKYCCTBEHHOM OCBELLEHUU KOHJIEHCOP OIyCKaIOT
JI0 TeX TOp, MOKa IIPU MUJIOM yBEJIMYEHUHU N300paKeHUE UCTOYHHMKA CBETA HE MOSBUTCS B IUIOCKO-
ctu npenapara. [Ipu n3ydeHun HEOKpAIEHHBIX O0BEKTOB CIIEIyET OIyCKaTh KOHACHCOP.

O0bem myuell cooOpa3HO C MOTPEOHOCTAMHU MCCIEJOBAaHUS peryjiaupyercss auaparmoii,
HaxXOoJsIIEeNcs 110 KOHIEHCOPOM, KOTOPast IPU ITOMOLIY pblYara MOKET Cy>KMBATbCs U PaCIIMPATh-
csl HarojoOue 3pauka riasa (oTcroa HazBaHue upuc-nuadparma). OkpalleHHble penaparsl pac-
CMaTpPHUBAIOTCA MpPHU COBEPIIEHHO OTKPHITOM auadparMe; Mpu pacCMaTPUBAHUU HEOKPAIICHHBIX
00BEKTOB CIIEyeT CY3UTh OTBEpCTHE AMadparMsbl, MPHUUEM MPUXOJUTCS TEM CHUIIbHEE 3aKPbIBATh
€ro, 4eM He)XHee CTPYKTypa U3y4yaeMoro oObeKTa.

Obvexmugbl COCTABISIIOT CaMyl0 BaXKHYIO M Hauboliee IEHHYI0 4acThb MHKpockoma. Kax-
Il U3 HUX MpeAcTaBisgeT co00l cucTeMy JIMH3, 3aK/II0UEHHBIX B MeTaNIN4ecKyto onpasy. Ilepen-
Hss (ppoHTaANBHAS) TMH3A camasi MaJeHbKas, SBJSIETCS TJaBHEUIIeH, IPOU3BOIAIICH YBEIHUCHHE.
Jlexxanue 3a Hel JIMH3BI HAa3bIBAIOTCS KOPPEKIMOHHBIMU, TAK KaK OHU NPEAHA3HAYEHBI Ul yCTpa-
HEHUS HEJIOCTATKOB ONTHYECKOT0 N300pakeHNU .

B coBpeMEeHHbIX MUKPOCKONAX HOBEHIINX CHUCTEM Ha OIpaBe OOBEKTHUBOB 0003HAdaeTCs
JlaBaeMoe UMHU yBenudeHue, Hanpumep: X8, X40, X90.

VBennyeHne o0bEKTHBA 3aBUCUT OT (DOKYCHOT'O PacCTOSIHUA, a CIIEAOBATENIbHO, U OT KPHU-
BU3HBI ()pOHTANBHON JIMH3BL. Yem Ooblie KpuBHU3HA (PPOHTAIBHOM JMH3BI, TEM KOpode (OKYCHOE
paccTosiHUE U TeM OOJIbIlIe YBEeIHMUeHHEe O0bEKTHBA.

Bce 00beKTHBBI pa3/ieisitoTCcs Ha CyXUe U UMMEPCHOHHBIE.

CyXxuM Ha3bIBaIOT TaKOW OOBEKTUB, MEXAY HPOHTAIBHOM JIMH30M
KOTOPOTO W paccMaTpUBacMbIM IpenaparoM HaxoAuTcs Bo3ayx. llpu
MUKDPOCKOIIMM  CBETOBBIE JIy4d, MIAYIIHE OT 3€pKaja IMPOXOIAT 4Yepes
KOHJICHCOP B OOBEKTHB Uepe3 HEOTHOPOTHBIE CPEIbl, C pa3HBIMHU IOKa3a-
TessiMu npenomiieHust. Tak, u3 Bo3ayxa (rmokasatens npesnomienus 1,0),
IIy4OK CBETOBBIX Jy4yell MomajaeT B CTEKJIO (MOoKa3aTeslb IPEeJOMIICHUS -
1,52) 3areM onATh 4epe3 BO3AYyX U BO (PPOHTANBHYIO JIMH3Y OOBEKTHUBA.
[Ipn xaxxaom mepexonae 4acTh JIyded IpesIoOMIISsICh Ha I'PAHMIE Pa3HO-
POIHBIX Cpel, OTKJIOHSETCS B CTOPOHY M HE IONajgaeT B OObEKTHUB. B pesynbraTe moise 3peHus
OCBEIL[AeTCs] HEJIOCTATOYHO.

ITpu uccnenoBaHuM MUKpPOOOB MTpUMEHSETCS MMMEpCHOHHas cuctema (o0bekTHB). Ee mpe-
MMYILECTBO IMEpea CyXMMH OOBEKTHBAMHU COCTOMT B TOM, YTO MEXIY CTEKJIOM U ()POHTaIbHOU
JMH30 yCTaHABIMBAETCsl OJHOPOAHAS (TOMOTeHHas ) cpefia (CTeKIIO Mpenapara — Macjiao — CTEKJIO0
00BEKTHBA) C OJMHAKOBBIM TTOKa3aTeJieM IpesioMmiieHus. biaronaps sTomy Bce Jy4u, HE MPETOoMIIs-
SCh U HE M3MEHss CBOEro HaIpaBlIEHMs, NMONAJAl0T B OOBEKTUB, YeM 51 JIOCTUTAeTCsl HawIydllee
OCBEIllEHUE MeNbyalnX 00BeKTOB. [ ATOro OOBIYHO MOJIB3YIOTCS KEAPOBBIM MacioM, MOKa3a-
TE€Nb NPEJIOMIIEHHsS] KOTOPOro IMOYTH paBeH MOKA3aTelro IperomiieHus crekna. Ilpu stom kams
Maclia TIOMeNlaeTcs Ha CTEKJIO Ipernapara U B Hee MOTpyXKaeTcsi UMMEPCUOHHBIN 00bekTuB. M-
MEpPCHUOHHBIE CUCTEMBbI UMEIOT Y HUXKHEro Kpas 000J0K: Oenblii — BOJHAs UMMEPCHsI, TEMHBIA —
MacisiHas. Y 0ObeKTHBOB CyXHUX CUCTEM 000/Ka HET.

Ha onpaBe 00beKTHBa yKa3aHO ero COOCTBEHHOE yBEIMUEHHE U 3HAYCHHE YMCIOBOM amep-
TYpbI — OIpeeNseTcs] TPOU3BEIEHUEM CUHYCA MOJIOBUHBI OTBEPCTHOTO YIJia Ha IMOKa3aTelb Ipe-
JIOMJIEHUS Cpe/ibl, 3aKJIFOUCHHON MeXay (pOHTaIbHOM JIMH30M 00BEKTHBA W mpenapaToM. Hucio-
Bas anepTypa CyXuX CUCTEM He MOKeT ObITh Bbime 0,95. ast Toro, 4Tro0bl €€ MOBBICUTH, OOBEKTHB
U KOHJIGHCOP MOTPY’>KaloT B Cpeay, MoKa3aTeidb MPeIoMIIEHUS] KOTOpPOH OoJblle moka3aTess mpe-
JIOMJIEHUS! BO3ayxa (Macio, Boaa). T. 0. KOHAEHCOop, KUJIKOCTh, Mpenapar, KUAKOCTh U 00BEKTUB
NPECTaBISIOT cO00M €MHYI0 CUCTEMY, HE BBI3BIBAIOIIYIO OTKJIOHEHHS CBETOBOTO JTyya.

Okynsipbl UMEIOT JIBE JIMH3bI: BEPXHSS JIMH3a Ha3bIBACTCS TIa3HOU, HUXKHSSI — coOupaTesnb-
HOM. PaccTosiHre MeXay JMH3aMHU, PaBHO MOJIycyMMe MX (DOKYCHBIX paccTosHui. Takum obpazom,
0 JUIMHE OKYJISIpa MOKHO MPUOJIM3UTETHHO ONPEeAeTuTh o01ee (GoKycHOE paccTosiHHE. A Tak Kak
C YMEHbIIEHHEM (POKYCHOTO PACCTOSHUS MOBBIIIACTCS yYBEIUUYEHUE OKYJIsIpa, TO 00jiee CHIbHBIMU
OyayT KOpPOTKHE OKYJISIpbI, a 6osee caadbiMu — JuIMHHBIE. OKYJISpbl C HAMMEHBIIUM YBEIHUYEHHUEM
obo3HauatoT nudpamu 1, 2, cpeqaue — 3—4; CHIBHO yBETUYMBAIOUIMNA OKYJISp 5 HE JaeT XOpo-
MIMX U300pakeHNH U MOTOMY ynoTpebiseTcs penko. B HacTosiee Bpemst 0003Ha4ar0T OKYJISpbl IO
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TOMY YBEJIMYEHMIO, KOTOPHIE OHU Aa0T, HanpuMep: X5, X7, X10, X12, X15.

CrnenyeT UMETh B BUJY, UTO OKYJISIp JIa€T TOJIBKO yBEJIUYEHHE, HUUETro He J0OaByss B JIeTa-
JSIX M300paKEHHS, KOTOPBIE PACKPBIBAET TOJIBKO OOBEKTHUB.

Yeon pesxoeo 3penus - BeTU4MHA yrila, IPU KOTOPOM IJIa3 CIOCOOEH pa3iIM4UTh JIBE pas-
JIEJIbHBIE TOYKHU.

Obuwee ygenuyeHue MUKpoCKona paBHSETCS MPOU3BEACHUIO U3 YBEIMUEHUs OObEKTHBAa Ha

yBeNnu4eHue oKyisipa. Takum oOpa3oM, Hampumep, KOMOWHAIMS IMMEPCHOHHOTO OOBEKTHBA C TIO-
kazatenem yBeaumdeHus X90 u okynsapom XI0 gaet yenudenue oobekrta B 900 pas u 1. 1. Mukpo-
CKOITBI, YMOTpeOJiieMble B IMOBCEIHEBHOW pabote, nmarotT yBenumueHue mnopsiaka 700—900. Ipu
MOJIb30BAHUN 3TUMH MHKPOCKOIIAMHU MPEISIIOM BUAMMOCTU SIBJISIOTCA OOBEKTHI Pa3MEepoM HE
MenbIe 0,2 MKM.
Xona ay4eii B MUKpockome. [Tydok cBera, OTpaKeHHBIN 3epKajioM, Yepe3 auadparmy romnajgaet B
KOHJIEHCOP, IIPEJIOMJISIETCS. B €r0 JIMH3aX W Jy4Yd MOMAJa0T Ha Ipenapar B BUAE KOHYCa, BEPIIMHA
KOTOpOro obOpaieHa K npemnapary. [Ipoiias ckBo3b mpemnapar, Jy4d BHOBb PAacXOJSATCS B BHJE KO-
Hyca M MonajaoT B 00beKTUB. [IpenoMuBIINCH B TMH3aX 00OBEKTHUBA, JIyYd Ha BBIXOJE U3 HEro Ja-
10T YBEJIIMUEHHOE, HO oOpaTHOoe n300paxkenue. M3o0paxkeHue cTpouTes JiydaMu Ha HEKOTOPOM pac-
CTOSIHMM OT 3a/IHel JIMH3bl 00BEKTHBA, HA YPOBHE AUa(parMbl OKYIsApa, U3 OKYJIsIpa JIyYH MPOXOAAT
B TJIa3 ¥ HA CETYAaTKE BO3HMUKACT MHUMOE YBEIMYCHHOE 00paTHOE N300pakeHHe.

Iopsiaok pa6oTsl ¢ Mukpockonom (nmo Kesepy).

1. IlpoBepuTh COCTOSIHHE MUKPOCKOTIA: TIOJHITH KOHAEHCOP, OTKPHITh €ro AuadparmMy, MoCTaBUTh
IUIOCKOE 3epKallo;

2. I'maas B OKyJIsIp M Bpallasi 3epKajioM, IPOU3BECTU YCTAaHOBKY OCBELICHMS;

3. TlonoxuTh Ha CTOJIMK Mpenapat, OCTaBUTh cyXoil 00bekTuB (8X) Ha paccTosHUU 1 cM OT mpe-
napara;

4. MemieHHo nogHuMasi TyOyc MakKpOBUHTOM, TOOUTHCS Pe3KOro M300pakeHus mnpemnapara. Bpa-
11ast 3epKaiio, JoOUThCs HauboJiee CBETIIOr0 OCBEILEHNUs ITPenapara;

5. Ilpunoassares TyOyc, Ha Ma30K HAaHECTU KaIUTI0 KUMMEPCHOHHOTO Maca;

6. [loBepHyTh peBOILBEP A0 METKH 00BeKkTHBA 90 X;

7. Ilox KOHTpOJIEM IJla3a OCTOPOKHO OMYCTHTh TyOYC MHUKPOCKOMA IO TOJHOTO MOTPpYXKEeHUs 00b-
€KTHBA B KaIlJII0 Macla;

8. I'msaast B OKyJIsip MEJIEHHO NMPHUIIOAHATH TYOYC MUKPOCKOIA JIO MOSIBJIICHUS H300pakeHUs;

9. VYcranoBut (pokyc mpu MOMOIIM MHUKPOBHMHTA, Bpallas €ro Ha MOJOBHHY 000pOTa B OJIHY WJIU
JIPYTYIO CTOPOHY;

10. TTocne mpocMoTpa, NpUNOAHATH TyOyC, yOpaTh npenapar ¢ IpeIMETHOIO CTOIUKA;

11. Ilo oxoHuaHHM pabOThI MUKPOCKONA HEOOXOAUMO BBITEPETh MACIO C HMMEPCHOHHOTO O0OBEK-
THBA U TIEPEBECTU PEBOJIbBEP HA MaJIbIil 00bEKTHB 8X.

CoBpeMEHHbIE MUKPOCKOTIBI UMEIOT Psi/i YCOBEPIIEHCTBOBAHU, UMEIOIUX LENbI0 YIydIlle-
HUE M300paKeHUs M pacIIUpeHe TPaHuUllbl, BUIUMOCTHU. [lepBoe mocTuraercst BBeIeHHEM B Mpak-
TUKY MHKPOCKOTIOB - OWHOKYJISIPOB, BTOPOE — HCCJIEAOBAHNEM B TEMHOM T10JI€ 3pEHUS.

BUHOKYISIpHBII MUKPOCKOII SIBIISIETCS. HOBOM MOJIENBIO, UMEIOIIEH OOBIYHBIA AJIT MUKPO-
CKOITa OMTHUYECKUH Tpe/ies, HO 00IaaroNie MPEeuMyIIeCTBOM B CaMOM ITPOIIECCE MUKPOCKOITHPO-
BaHUs. B OMHOKYISIPHOM MHUKPOCKOTIE KOJIOHKA UMEET HACaKy C ABYMs TyOycaMu, a CIeI0BaTeNb-
HO, U C ABYMs OKyJsspaMu. TakuM oOpa3oM, MHUKPOCKOTTMPOBAHHE MPOU3BOIAUTCS OJHOBPEMEHHO
000MMH TJ1a3aMH, HE BBI3bIBas MEPEyTOMIICHHUS OpraHa 3peHHUs, HEen30eKHOTrOo MPH IMOJb30BAHUU
OOBIYHBIM MHKPOCKOTIOM C OJTHUM OKyJsipoM. [Ipu HaOmogeHnn oObekTa 000MMHU Ti1a3aMH OJTHO-
BPEMEHHO JIOCTUTAeTCsl OOJIbIIAst PE3KOCTh TTyOHHBI, TUTACTUYHOCTh N300paKeHU.

DJIeKTPOHHBIIT MUKpPocKkon. Kak N3BecTHO, pa3peliarias crioCOOHOCTh OMTHYECKOTO MUKPOCKO-
na paBHa 0,2 MKM, T. €. Bc€ 00BEKTHI, pa3Mep KOTOPHIX MEHBIIIE TTOJIOBUHBI JJTMHBI CBETOBON BOJTHBI
(0,00004 cm), HEBUANMBI AaXKE B CAMOM JIy4IlIeM ONTUYECKOM MHUKPOCKOIIE, TaK KakK IOJIE3HOE yBe-
JUYCHHUE TOCIeTHET0 MOXKeT ObITh He Oosiee 1 000. BenencTBue 3Toro mpon3BOAMINCH MHOTOYH C-

10



JICHHBIE MCCJIeIOBAHNUs, HAIIPaBJICHHBIC M1a CO3aHue 00Jiee COBEPILIEHHOTO YBEIMYUBAIOIIETO MPH-
Oopa.

B 1932 r. 6b1 U300peTeH AMEKTPOHHBIH MUKPOCKOII, B KOTOPOM BMECTO CBETOBBIX Jy4el
UCIIOJIb3YETCSl TMOTOK AJIEKTPOHOB. [IpH 3J€KTPOHHOM MHUKpPOCKOMHHM BO3MOXHO paccMaTpuBaTh
00BeKTHI, pazmep KoTopbix B 50—100 pa3 MeHblIe BUIMMBIX B OOBIKHOBEHHOM MHKPOCKOIIE.

VYBenuueHue 1aBaeMoe JyqIIMM COBPEMEHHBIM 3JIEKTPOHHBIM MUKPOCKOIOM, paBHOo 20000-
40000 pa3. Ilpu nocneayooueM onmuieckom ygeauveHuu B 4—>5 pa3 MOXKHO MOJYUYUTh MOJE3HOE
yBenuuenue B. 100000—200000 pas.

[To pacnonoxeHuIo TUH3 U XOAY JIydel 3JEeKTPOHHBIM MUKPOCKOIl OYEHb ITOXO0X Ha MPOEK-
[IUOHHBIN ONTHYECKUNA MHUKPOCKON. B 3aBUCHMOCTH OT TOr0, U3 KaKuX JIMH3 COOpaH MUKPOCKOIL,
pa3INyaroT 3JEKTPOCTATHUYECKUE U JIEKTPOMArHUTHBIE MUKPOCKOIBI. VICTOUYHMKOM 3JIEKTPOHOB B
3TOM MPHUOOpE ABISIETCS DICKTPOHHAS MYIIKA (JIEKTPOHHO-Ty4eBast TpyOKa ¢ KaTOJIOM, COCTOSIIINM
U3 pacKaJeHHOW HUTH, U aHOAOM-IMIMHAPOM). BblieTeBlIne U3 HUTU DJIEKTPOHBI PA3TOHSIOTCS
BBICOKMM 3JieKTpudeckuM HampspkeHueM (50 000— 100000 V). Bpuueamunii U3 371€KTpOHHOU
MYIIKA MYYOK AJIEKTPOHOB MOMAJaeT B KOHJECHCOPHYIO 3JIEKTPOMArHUTHYIO JIMH3Y, KOTOpas CBO-
JUT WX HAa pacCMaTpUBaeMbIil mpeaMeT, Jexamuid  Ha  ToHKOoH (1/1000000 cm) ruteHke Koio-
musi. Ilocne 3Toro Jy4u momafaroT Ha OOBEKTHBHYIO 3JEKTPOMArHUTHYIO JIMH3Y, COOMPAIONIYIO
pacxoAsuecs JIy4H U Jarollyo repBoe (IpOMEXYyTOUHOE) YBEIMYEHHE MTPEAMETA.

DJIEKTPOHHBII CKAHUPYIOLIUIT MUKPOCKOI

910 n300pakeHne MOKHO HaOII0JaTh Ha CTIEHUATbHOM ITPOMEXYTOYHOM dKpaHe. B 1nienTpe
€ro cJlieJlaHo MaJeHbKoe oTBepcTue (ameprypHas nuadparma). HeGosnplnas yacTe NepBOTro yBeEIH-
YEHHOI'0 M300pakeHUs, paBHAsk OTBEPCTHUIO MPOMEKYTOUHOI'O 3KpaHa, CIYKUT “TIpeAMETOM’ IJis
nanpHeimero ysenuueHus. [I0Tok 37eKTpOHOB yepe3 3TO OTBEPCTUE MOMAAaeT Ha  MPOEKIIHOHHYIO
AJIEKTPOMArHUTHYIO JIMH3Y, CHAOKeHHYIO0 amnepTypHoil nuadparmoi. Bropoe yBennueHHoe nM300-
pakeHHe, JaBaeMoe MPOECKIIMOHHOM JIMH30H, MpUHUMAETCs Ha (QIII0OPECIUPYIOIUI YKpaH UIH Ha
dororpaduyeckyo MmIacTUHKY. MOXKHO MPUOErHYTh TaKXke K MOCIEAYIOIEMY ONTHYECKOMY yBe-
JUYEHHIO.

C noMouIpro 3JIEKTPOHHON MUKPOCKOIIMH YJIaJI0Ch TOJY4YUTh 3aMEYaTENIbHbIE PE3YJIbTAThl B
00J1aCTH MHKpPOOUOJIOTHUH: OOHAPYXHUTh MHOTHE Ba)KHbIE OCOOEHHOCTH M JieTalud MOp(oiIoruu
MHUKPOOPTaHU3MOB (MOPGOJIOTHSI BUPYCOB U OakTepuodara u ap.).

2.2. HeratmBHble cnocobbl OKpackyn npenapaToB

[Tpu 3THX cmoco0ax MCCIeAYIOT MUKPOOBI B HEOKPAIIEHHOM BHJIE, a Bech ()OH mpernapara
OKpallleH KaKUM-JIM0O BEIIECTBOM, KOTOPOE MPH MPUTOTOBJICHHH Ma3Ka pacrlpeesieTcss Ha CTeKIIe
BOKpYT MHUKpPOOOB, HO He azicopoupyercs numu. Ha okpamenHoM oHe HEOKpallleHHbIE Tela MUKPO-
0O0B SIPKO BBICISAIOTCS, IPHUEM KOHTYPBI UX OOPHUCOBBIBAIOTCS C OYEHD OOJIBIION TOUHOCTHIO.
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Cnoco6 byppu

Hcecenenyemslii  MaTepuall CMELIMBAIOT C TYLIBIO, I10-
3TOMY, MUKpPOOBI paccMaTpuBaroTcsi Ha yepHoM ¢oue. [Ipuro-
TOBJICHUI Ma3Ka: Ha NIPEJAMETHOE CTEKJIO HAHOCAT KaIUIIO TYLIH,
a psIOM C HEH — KaIrullo MCCIIETyeMOro MaTepuaia B JUCTUII-
JUPOBAHHOM BoJie. Ma30k Ha CTEeKJe I0JKEH ObITh CJIerKa MyT-
HOBAThIM, TaK 4TOObI OAKTEPHH JIeXKATU B HEM OJHHM CIIOEM.
O6e kamau ObICTPO, YTOOBI HE JaThb UM BBICOXHYTh, IEpeMe-
s 1mBapT. W3 MolydeHHOW CMENIaHHOH Karuii pedpoM BTOPOTO
CTEKJIa IPUTOTOBJISIOT Ma30K TaKUM K€ CIIOCOOOM, KaK M3 Karl-

: : o KpoBH. Korjga Ma3ok BBICOXHET, Ha HErO0 HAHOCAT Kallllo
Pac. 0. Ma3(0HKO é';pp;f“om Hainera KEJIPOBOT0 Macja M pacCMaTPUBAIOT €ro ¢ UMMEPCHOHHOW CH-

' CTEMOI: MUKpPOOHBIE KJIETKH OOHApy>KHWBAIOTCS B BHIE SPKO
OCBEILIEHHBIX TeJel] Ha TEMHOM (OHE.

Jlnist 03HAKOMJICHHUSI C TEXHUKOW OKPAaCKH 10 byppy MOKHO PUTOTOBUTH Ma30K M3 3yOHOTO
HasueTta. Ma3oK MPUTOTOBISAIOT CIEIYIOMIMM 00pa3oM: B Karllto BOABI, IOMEIIEHHYIO Y Kpas Mmpe-
METHOTO CTEKJIa, IOrpyKaroT HEOOJIbIION KycoueK 3yOHOIr0 HajleTa, B3STOro neriel y menku 3yoa,
1 PaBHOMEPHO 3MYJIbIUPYIOT €ro B Karuie. 3aTeM PsiIOM C Karjied BOJbl IOMELIAI0T KAIlI0 TYLIH.
O0e KarM CMENIMBAIOTCS METJIEH U AENal0T Ma30K M0J00HO Ma3Ky M3 KaIuld KpPOBH.

BwmecTo Tymm MoxHO B3sTh 2% pacTBOp KoJutaproiia unu 3% pactBop KoHropota, wiu 10%
pactBop HUTpo3uHa, uin 10% pacTBop onandiay.

Heo0xoauMo MOMHHTB, YTO NPU HETATUBHBIX CIIOCO0AX OKPACKHM MHUKPOOBI OCTAIOTCA B
npernaparax HeyOUThIMH.

KonTpoJsbHbie Bonpockl K 3aHATHIO Ne 1 «MHKpocKonu4ecKue MeToAbl HCCIeI0BAHUD).
. 3HaKOMCTBO ¢ J1abopaTopuei.

. Pexxum u npaBuna paboThl B MUKPOOHOJIOTHYECKOH 1a00paTOpUH.

. OcHOBHBIE IPUOOPHI 1 000PYTOBAaHNE MUKPOOHOIOTHYECKOM Ta00paTOpHH.

. MUKpOCKOIIBI 1 MUKPOCKOTIMYECKAst TEXHUKA.

. IIpaBuna paboThl ¢ UMMEPCHOHHBIM MUKPOCKOIIOM.

. Mopdonorus MUKpOOPraHU3MOB.

. MHKpOCKOIUs TOTOBBIX NIPENApPaTOB.

. [IpuroroBnenus ma3ka 3yOHOTO HalleTa, OKpacka ero no bypu u Mmukpockomnus.

CO~NO N A~ WN B

2.3. CTpykTypbl 6akTepuanbHom knetTkn. MeToabl X OKpacKku U BbISBIEHUS.
CnoxHble meToabl okpacku. ViccnegosaHme MUKpPOOOB B OKpaLLEHHOM COCTOSIHUM

N3zydenune mopdoaoruu MUKpoOOB B OKPAIIEHHOM COCTOSIHUH sABIsieTcs Hanboliee pacmpo-
cTpaHeHHBIM. J[OCTOMHCTBA MeTo/1a!
1) mo3BosseT M3Y4YUTh MOP(HOJIOTHIO MUKPOOOB, OTIIMYME MEXKTy HUMH, HHOT/IA JJa)Ke ONpPEACTUTh
U3y4aeMbIii MUKPOOPTaHH3M;
2) ynoOeH B MpaKTHYECKOH paboTe, TaK Kak Jierde Mpou3BOIUTh UCCIEIOBAHUE, MTOIb3YSICh YOUTHI-
MU MUKpPOOaMu, YeM >KUBBIMU (OCOOEHHO MPHU U3yYEHUH MaTOr€HHBIX MUKPOOOB);
3) noctyrnieH Oxarogapss MPOCTOTE TEXHUKH OKPALTMBAHMUS.

[IpuroroBjieHne U OKpalINBaHUe NMpenapara
[TpuroroBieHe OKPAIEHHOTO MPeTapara BKIFOYALT:

1) npuroroBieHne Ma3Ka;

2) BBICYIIIMBAaHUE Ma3Ka;

3) dukcanutio;

4) OKpacky.
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[IpenapaThl IPUTOTOBIISIOTCA HA YUCTHIX MPEAMETHBIX cTekiIax. Ha yrcTom crekie Karis
BOJIbI JIETKO PAcCIUIBIBAETCS MO MOBEPXHOCTH, @ HE NMPUHHUMAET IIApOBUIHYIO (opMy WM pacma-
JTaeTCsl Ha OT/ICJIbHBIE KaIeJIbKH (B 3TOM CIIy4ae CTEKJIO SBISIETCS HE 00€3)KUPEHHBIM).

1) lIpuroroBjienne Ma3ka. Ma3ok JODKEH OBITh TOHKUM, TaK KaK TOJIBKO IPH 3TOM YCJIOBUH OH
ynoOeH Ui U3ydyeHHsi MUKPOOOB, UMETh OINpesesieHHY0 (opMy M pa3Mmepbl. MaTtepuan B Ma3ke
JIOJOKEH OBITh pacrpesielieH PaBHOMEPHO B LIEHTpPE M Ha nepudepuu, Tak Kak paBHOMEPHOE pac-
npejeneHre MaTepuaia 3HauuTeNIbHO OOJIerdaeT U yCKOpsieT ero M3ydeHue. XOpoLlo HPUIOTOB-
JIEHHBIH TOHKHI Ma30K JOJKEH ObITh pa3sMepoM B 1—2 cM? U UMeTh KPYTUIyIO MM OBAIBHYIO (op-
My.

JUis IpUrOTOBJIEHUS! Ma3Ka Ha CEpellMHYy YUCTOIrO MPEIMETHOIO CTEeKJIa HaHOCAT HEOOJb-
HIyI0 KaIuTI0 BOJBI, PSAZOM HAHOCST KYJbTYpPY, PaCTUPAIOT €€ Ha CTEKJe, a 3aTeM SMYJIbIHPYIOT B
Karuie BoJibl. EciM nmpenapar NpUroToBISIIOT U3 KYIbMmypbl HA NIOMHOU cpede, TO, coOoas mpa-
BUJIAa ACENITUKH, U3 TPOOUPKH OepyT MeTield HEMHOTO MaTepHaja M 4acTh €ro MOrpy’KaroT B KaIlIio,
pacTuparoT psAIOM C HEW Ha CTEKJe, 3aTéM CMEIIMBAIOT ¢ Karuled W pacTuparoT B Hed. OcTaTok
KYJIBTYPHI B TIETJIEC COKUTAIOT HA TUIaMeHH ropenku. OCTYIUB NETII0, IPUCTYNAIOT K U3TOTOBIICHUIO
Ma3Ka: CHayajla KpaeMm IeTJIM KyJbTypy PaBHOMEpPHO Pa3MELIMBAIOT B Kalule, a 3aTeM, I1OJIOKUB
HETII0 BCEH IUIOCKOCTBHIO, PABHOMEPHBIMH KPYTOBBIMH JABIDKEHHUSIMH PACIIPEICIISIOT KAIUTI0 CMECH
Ha IUIOINAAM MPUMEPHO B TPETh MPEIMETHOro cTekya. Eciu mpenapar M3roTOBISIOT U3 JHCUOKOU
numamenvbHou cpedsl, TO OEPYT KAILUIIO KyJIbTYphl NETJIeH (II0JHOE YIIKO METJIN) WIN aCTEPOBCKOM
NUMETKON M, IOMECTHB KaIlII0 Ha CEpelMHy CyXOro YMCTOro CTEKJIa, PABHOMEPHO PACHPEENISIOT
ee B popme maska.

[Tocne npuroToBiaeHus Ma3Kka HETII0, HE BbI-
MycKas U3 pyK, IPOKUTAIOT Ha TUIAMEHH TOpeJ-
KU JJIS CTepUWIM3alliy, a MUIIETKY OIyCKaroT B
cocy ¢ Ae3uH(ULHPYIOLIUM PacTBOPOM.

M3 mamepuana, 63amozo y 60abHo20 (THOH,
MOKpOTA), JIeat0T Ma3KU CIEIYIOLIUM 00pa3oM:
MaTepHual MPOKaJICHHbIM M OCTYKEHHbBIM IHH-
[IETOM WJIM TIETJICH HAHOCAT Ha CepeluHy Ipe-

Prc. 6. TIpHrOTOB/eHHE Ma3Ka H3 MOKpOTHL METHOTO CTEKJa, 3aTeM IUIOTHO MPUKPHIBAIOT

: ero JAPYrHUM TIPEJAMETHBIM CTEKJIOM, TOMeIas

€ro Tak, 4ToObl OCTalach CBOOOIHAS JIEBasl TPETh HMKHETO CTEKJIA U MpaBasi TPETh BEPXHETO CTEK-

7a. B3sB 3a cBOOOAHBIE KOHIBI 00a CTEKJIa, Pa3/IBUTAIOT WX B CTOPOHBI OOCUMHU pyKaMH: IOJTyda-

IOTCS JIBa paBHOMEPHBIX OONBIINX Ma3Ka (puc. 6).

Mas3oxk u3 kpoeu TipuroToBisieTcss HHade. [IpUKOCHYBIIMCH TIPEIMETHBIM CTEKJIOM (Heaame-

KO OT €ro0 JIEBOTO Kpasi) K BBICTYIUBIIEH IIPU YKOJI€ Karjie KPOBH, MOIyYaroT HEOOIbIIYIO KAl Ha

CTEKJI€ M OBICTPO, YTOOBI HE 1aTh KPOBU CBEPHYTHCS, JENIAI0T MA30K CIEIYIOIIMM 00pa3oM: CTEKIIO

KJIa{yT Ha TOPU3OHTAJIBHYIO MIOBEPXHOCTh U MPUICPKUBAIOT JIEBOM PyKOil; mpaBoil pykoil k karuie

MPUABUTAIOT O] YTIIoM B 45° numn¢oBaHHOE CTEKIIO0, TI0 KPar0 KOTOPOTO PABHOMEPHO PACTEKAETCS

KaIuIsg; TOTYAC K€, IUIOTHO MPIKMMas NUIM(OBAHHOE CTEKJIO B TOM JK€ IMOJIOKEHHM MOJ| YIJIOM,
MPOJIBUTAIOT €T0 HAJIEBO MO MPEIMETHOMY CTEKITY, TIOJTy4asi PABHOMEPHBIN Ma30K.

2) BoicymmBanue. [Ipenapar BrICYIIMBAaIOT MpHU KOMHATHOM TeMIIEpaType Ha BO3ayXe. XOpOIIO
MIPUTOTOBIICHHBIA TOHKHI Ma30K BBICBIXaeT paBHOMEPHO U ObICTpo. Ecim ke BrICylIMBaHUE TIpe-
napara 3aMeJIeHO, TO JUUIsl YCKOPEHUs BBICBIXaHUs Mpenapar MoJorpeBaroT, AepikKa CTEKIO Ma3KoM
BBEpPX, B CTpy€ TEIUIOTO BO3/JyXa BBHICOKO HaJ IJIAMEHEM TOpEJIKHU, HE JOMycKas NeperpeBaHus
Ma3Ka, TaKk KaK MPU 3TOM MOXKET MPOU30UTH CIHUIIKOM OBICTPOE U Tpy0O€ CBEpThIBaHHE OEIKOB B
MPOTOIIa3Me MUKPOOOB, UTO HAPYIIUT UX CTPYKTypy. Eciu mpemnapar He MOTHOCTHIO BBICYIIIEH, TO
npu UKCAIIMN OH OKAXKETCS TakKKe HUCIOPYCHHBIM. Ecim BBICYyIIMBaeMble TpemapaThl CoAaepiKaT
3apa3HbIil MaTepuall, UX HAKPHIBAIOT CTEKJISTHHBIM KOJIAKOM, OCOOEHHO JIETOM, BO M30eKaHue Te-
peHoca MHKPOOOB MyXaMH U MOPYH CaMOT0 Mpernapara.

3) ®ukcanusa. Dukcarys npemapara HUMEET IENbIO:
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1) yOouTs MUKpPOOOB | ceNaTh O€30MaCHBIM albHEHIIIee 00paIlieHUuEe C HUMU;

2) NPUKPENUTh Ma30K K CTEKJTy, YTOOBI OH HE CMBIBAJICS MPU JAIbHEUIITNX MaHUITYJISIUAX;

3) caenatb MUKpOOOB OoJiee BOCIIPUMMYHMBBIMU K OKpacKe, TaK KaK yOUTble MUKPOOHBIE KIIETKU
OKpAILUBAIOTCA JTy4Yllle, YeM KHUBBIE.

Dukcayus dHcapom — HArpeBAaHUEM Ha IJIaMEHU ropeiku [IpocToll, mpuroJHeIM MOYTH JUIS
BCEX OOBEKTOB M CaMblii pacnpoCTpaHEHHBIH MeToll B MUKpoOuonoruu. IIpenapar GepyT 3a kpait
CTEKJIa Ma3KOM BBEpX IHHIIETOM M MPOBOJAT HECKOJBKO pa3 yepe3 Haubosiee ropsiuyro 4acTh IJia-
MEHH TOPEIIKU, [IPH 3TOM pyKa, KOTopasi AepKUT Mpernapar, OMUChIBAET TPUXKIbI KPYT TUAMETPOM B
0,25 m.

Best manunmysiius 3aHumaeT 5—o6 ceKyH, IpU4eM Ipenapar MoABEpracTcs Ipyu 3TOM Aeii-
CTBUIO IUIAMEHU He Ooiiee 2 ceKyH. bbicTpoTa U KpaTHOCTh MPOBEACHUS IpemnapaTta uepes miams
PETYIUPYIOTCS OIIYIICHUEM XOKEHHS B MAIbLIaX; €CJIM MpenapaT XopoIo 3apUKCUPOBaH, TO CTEKIIO
IIPU JIETKOM MPUKOCHOBEHUU MM TOTYAC [0 OKOHYAHUU (PUKCAIMH K THUIbHOW MOBEPXHOCTH JIEBOU
PYKH CJIeTKa 00KUTaeT KOXKY.

[Ipu u3nuIIHEM MeperpeBaHUM Ma30K MOPTHUTCS, TaK KaK CUIBHO HU3MEHSETCS CTPYKTypa
KJIETOK; HEIOCTaTOYHAsl K€ (UKcalus HE JOCTUTAeT LENH, TaK KaK Ma30K CMBIBAeTCs IpH J0CIe-
nyrolel oopaboTke.

B psne cinyuyaeB (Hampumep, NpU HCCIEAOBAHMM Ma3Ka KpPOBH, NMPU H3YUYEHUHU TOHKHUX
CTPYKTYP KJIETKH IPOCTEHIINX U COUPOXET) (PUKCAIHS KAPOM OKa3bIBAETCS CIMIIKOM rpyooit. To-
raa npuberarT K ¢ukcayuu npenapama HCUOKOCmsamu; Tpu 3ToM GUKCATOp WM HAJTUBAIOT HA Ma-
30K, WM TIperapaT MorpyskarT B cocyl ¢ (UKCUPYIOIIEH KHUIKOCTHIO Ha OMpPEeIeHHOe BpeMs, a
3aTeM BBICYUIMBAOT. J{JI51 3TOT0 MOKHO MOJIB30BAThCS OJJHUM U3 CIEAYIONINX CIIOCO00B (hUKCAIUH:
1) aTunoBeiM ciupToM 95° B Teuenue 10—15 MunyT;

2) METWJIOBBIM CIIUPTOM B T€UEHUE 2—3 MUHYT;

3) alleTOHOM B T€YCHHE 5 MUHYT;

4) cMechi0 paBHBIX 00BEMOB 3TUIIOBOTO ciupTa u ddupa (cmech Huknudoposa) B Teuenune 10—15
MUHYT;

5) xuakocteio Kapraya — nensiHas ykcycHas kuciora 10 mi, xmopodopm 30 mut, 96° ciupt 60 MM B
teyeHue 10 MUHyT.

Mo’kHO TOJIb30BaThCs TaKkKe Ul (PUKCAllMU MapaMM OCMHEBOM KHCIOTHI WK (popmanuHa (He-
CKOJIBKO CEKYH]I).

4) OxkpammBaHne Ma3KoB.

MexaHu3M OKpacku MUKPOOOB CIIEyeT pacCMaTpHUBaTh Kak IMpoiecc GU3UKO-XUMHUIECKUH,
KaK aJcopOIMI0 Kpacku MUKpOOHOMH KkieTkoi. CoennHeHre MUKpOOa ¢ KpacKoi siBisieTcs B O0Jb-
IIMHCTBE CJy4yaeB BeCbMa CTOMKHM, HE MOJIAETCS pa3pyLICHUIO WIM MPOCTOMY BBIMBIBAHUIO BO-
noii. Pa3zubie BUABI MUKPOOOB MO-Pa3HOMY pearupyroT ¢ OAHUMH M TEMH K€ KpackaMu, 4TO CBU/IE-
TENbCTBYET O pa3HUIIE XMMUYECKOTO0 COCTaBa MX MPOTOIIa3Mbl. B psizie ciyyaeB paznudHble CoO-
CTaBHBIC YaCTH MHKPOOHOW KJIETKH M30MpaATEebHO OKPAIIUBAIOTCS PA3IMYHBIMU KPACAIIMMH pac-
TBOPAMH.

Haubonee mpuroaHeIMu sl OKPackd MUKPOOOB OKa3aliCh aHWJIMHOBBIE KPACKH, TJIABHBIM
00pa3oM OCHOBHbBIE U HEUTpaJibHble. AHUJIMHOBBIE KPACKU MOCTYNAIOT B BUJIE CYXUX MOPOILIKOB, U3
KOTOPBIX B JIA0OPATOPUSX MPUTOTOBIISIIOT PAaCTBOPHL. ['OTOBST HACKINIEHHBIE CIIUPTOBBIE PACTBOPHI,
U3 HUX NPUTOTOBIIAIOT Pa3BeeHHbIE PACTBOPHI, KOTOPHIE U IPUMEHSIOT B IOBCEITHEBHO MPaKTHKE.

KonmruecTBo Kpacku AOHKHO OBITH TAKUM, YTOOBI MMOKPBITH BCIO TIOBEPXHOCTH Ma3ka. HaHo-
CAT HECKOJIbKHMX Karellb Kpacku, HAJIMBAeMbIX NP NoMoIM nunetku. [To ucreuenun cpoka okpa-
[IMBaHMS KPACKy CIMBAIOT C Tperapara U MPOMBIBAIOT JIETKOW CTPYEH BOJBI; MPU 3TOM CO CTEKIIa
CMBIBaeTCs TOJIBKO JIMIIHSS Kpacka, Kpacka ke, ajcopoupoBaHHasi MUKpoOamu, octaercs. OcraB-
IIYIOCS Ha CTEKJIE BOJIY OCTOPOXKHO YAAISIOT (PUIBTPOBATBHONW OyMaroil cjierka MpuxXumasi Kyco-
yek Oymaru k Ma3ky. OKpallleHHbIH Ma30K JOJIKEeH ObITh CYXUM, TaK KaK OCTaTOK BOJABI 00pa3yeT C
KEJIPOBBIM MAacCJIOM, HAHECEHHBIM HAa Ma30K, MYTHYIO 3MYJbCHIO, YTO MEHIAET MHKPOCKOMUPOBa-
HUIO.
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Cnoco0bl OKpamIMBaHUs MHUKPOOOB JEIATCA Ha MPOCTHIC M CIOXKHBIE, WIH JU(PepeHIT-
QJIBHBIC.

Ilpocmas okpacka TO3BOJISIET OBICTPO W XOPOIIO O3HAKOMHTHCS ¢ 00ImIel Mopdonorueit
MHUKPOOOB (pazMepsbl, popma, B3auMOpacIioIOKEHUE KIIETOK), BBUY YE€T0 3TOT CIOCO0 MpUMEHSIET-
cs B 1a00OpaTOpHSX Yalle BCETo.

[Tpu mpocToit okpacke OOBIYHO YHOTPEOIIsIeTCsl TONBKO OJIHA KPacKa, Yalle BCero KpacHas
— (YKCHUH, WU CUHSISI — METHJICHOBAsI CHHbBKA.

®ykcuH Kkpacut ObicTpee (1—2 MHHYTBI) 1 MHTCHCUBHEE U OKPAITMBACT OJIMHAKOBO BCE BU-
Il OaKTePUA.

Cunbka Kpacut MeqyieHHee (3—5 MHUHYT), MEHee SIpKO, HO Tpernaparsl MoiayJyarTcs Ooee
U3SIIHBIMH; KPOME TOTO, OHA JJAeT OKPACKY Pa3IMYHON HMHTEHCHUBHOCTH y Pa3HBIX BUJIOB OaKTEPHIA.

IIpuroToB/ieHHe KPACOK JJIsI MPOCTOr0 OKPAIIUBAHUS

1. ®ykcun. OykcuH (CONSTHOKUCIBIN, YKCYCHOKUCIBIA WM CEPHOKUCIBIA PO3aHWIMH, JepUBAT
TpU(pEHWIMETaHa) YIIOTpeOIseTcss B MUKPOOMOJIOTHYECKON MpakTUKe yaiie Bcero. OH MpUroToBs-
JsieTCsl B BHUJIE KOHIIEHTPUPOBAHHOTO KapO0JIOBOro pactBopa — ¢ykcuHa L{uisi, oueHb CTOMKOTrO U
IPUTOJIHOTO JJIi OKPAacCKH B TEUEHHE MHOTMX MecsleB. B Takom Buae OH ynoTpeOuseTcs TOJIbKO
JUIsL 0OBEKTOB, C TPYJIOM BOCIIPHHUMAIOIINX OKPACKY (11 KUCIOTOYHNOPHBIX OaKTepuil, I CIIop).

Jlist okpacku GonbIHCTBA OakTepuit pykcuH Lwns pazBogst B 10 pa3 AUCTHIUIMPOBAHHON
BOJIOH, MOJTyyasi Tak Ha3bIBaeMbId “‘pa3BeleHHBbIN Qykcun’, unu “Boanbil ¢ykcun [lddeiidpepa”.
Pa3BeneHHbIN (PYKCHUH OYEHb HECTOEK U MO3TOMY MPHUTOTOBIISETCS HENOCPEACTBEHHO Mepes OKpa-
[IMBaHKUEM Ipernapara.

Kap6oJi0Bb1it pykcun

®DyKcHH (OCHOBHOH) ........... Ir
Kap0o10BO#t KHCIIOTHI KPUCTAJUIMYECKOH . ... 5
Crupt 96° ... .. 10 Mmn
I'munepus ........... HECKOJIBKO KaIleJlb
Bonbl TMCTUIITUPOBAHHOM . . . . . ,....100 M

[Topomok gykcuHa TIATETBHO PACTUPAIOT U KapOOJIOBOW KHCIOTON B CTYyIKE, T00aBUB He-
CKOJIBKO KalleJb TJIMLEPUHA; BO BPEMS pacTUpaHUs NPWIMBAKOT MOHEMHOry cnupT. Koraa cmech
IPEBPATUTCS B MONYKUIKYIO KAy (6e3 KOMKOB MPUJIMBAIOT OHEMHOTY, POJIOJIKAst BCe BpeMs
pa3MeNnnBaTh, AMCTHIUIMPOBAHHYIO BOY). Jlat0T MOCTOSATH 2 CYTOK, IMOCJIE 4ero (GuiabTpyIoT.

Boansblii pyxcun

Kap6omnoBoro ¢ykcuna ....... Imn
JAucTrHiuimpoBaHHOM BOJHI ......... 9 M1
ITpenapat kpacar 1—2 MUHYTBI

2. MeTwjieHOBasi CHHbKA. MeTWUJIeHOBas CHHbKa (THA3WH, TETPAMETHUITHOHUH) MPUTOTOBIISACT-
sl 3apaHee B HACBIILIEHHOM PacTBOPE.

MerunenoBoit cuHpku . . . . . 10T

Coupra 96° ... . . . . 100 mna

W3 sTOTO pacTBOpa rOTOBAT IIETOUYHYIO CHHBKY.

HacpimmerHoro cniupToBOTO pacTBOpa CHHBKH (MPOGUIBTPOBAHHOTO) , ........ 30 Mo

Enxoro natpa (unu eakoro kanu) 1% .... 1 M

JAucTHIiMpoBaHHOM BOJHI ......... 100 mn

PactBop cToek u MoxeT noaro xpaHuthes. Kpacute 3-5 MUHYT.
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2.4. CnioxHble cnocobbl okpackn bakrepun

Crnoxusble, win nuddepeHimanbablie, crioco0bl OKPacKH OaKTepHil OCHOBaHBI HA OCOOCHHO-
CTAX (U3UKO-XMMHUYECKOTO CTPOCHUS MHUKPOOHOU KieTKH. OHM MPUMEHSIOTCSA AJs JIeTalIbHOIO
W3YYCHHS CTPYKTYPBI KIETKH (MaKpOKAIICYJIbI, )KTYTUKH, [IATOTUIA3MATHYECKUE BKIIFOUCHUS U T.1.),
a Taioke A AuddepeHnrand JaHHOro MUKpoOa oT apyrux. [lpu cioxHOM MeToie OKpacKku Hc-
HOJIB3YIOTCA /1Ba M Oosee kpacuteneil. Hanbombiiee mpakTuyeckoe 3HauUCHHE MMEET OKpacka IO
I'pamy u okpacka o Huiro - Huibcony.

Oxpacka no I'pamy

Mertoa okpacku 1o I'pamy sIBIsieTCss yHUBEPCAIBHBIM U3 CIOXKHBIX CIIOCOOOB OKpacku. Bece
OaKTepuH MO0 CBOEMY OTHOIIEHHUIO K 3TOMY METOIY Pa3JeisIOTCA Ha JBE IPYIIbL: Kpacsluecs 1o
['paMy — rpaMIonoXuTenpHble (TPaMIIO3UTHUBHBIE) U HE KpacAllUecss — IpaMOTpHULaTENbHBIE,
(rpamuerartuBHbie). OTHOIICHHE K OKpacke 1Mo ['paMy sIBIsSeTCS Ba)KHBIM OMO3HABATEILHBIM MPHU-
3HAaKOM OaKTepui, 4TO 00SA3aTEIHLHO YIIOMHUHACTCS B UX XapaKTEPUCTHKE.

Metoaunka oxkpacku no I'pamy

st okpacku o I'pamy TpeOyrOTCS ClieyIolre pacTBOPHI.
1. Kap0o1oBbIii TEHITMAHBUOJIET.
2. PactBop Jltoronsa (moaa KpUCTAIIMYECKOTO | T, HOIMCTOTO Kaius 2 T, BOIbI JUCTUIUIMPOBAHHOMN
300 mJy1; cHaYaa pacTBOPSIOT B HECKOJIBKUX MUJUTUIUTPaX BOJAbI HOJUCTHIN KaIWi, ITOCJIE Yero J0-
OaBJISIFOT KPUCTAJUIMYECKUH MOJI; TI0 PACTBOPCHHUU CMECH MPUOABIISIOT TUCTHILTUPOBAHHOM BOJIBI
10 300 mu).
3. Crupt 96°.

Mexanu3m okpacku no I'pamy

1. Ha ¢pukcrupoBaHHbIN Ma30K KJ1ayT HEOOJIBIION KyCOK (PHIBTPOBAIbHOW OyMaru U HaJIuBaroT
pacTBOp reHIMaHBUoJIeTa HA |—2 MUHYTBHI.

2. CaumaroT OyMakKy, CIIMBalOT KpPacKy M, HEe IPOMbIBAsi BOJOW, HAJMBAIOT Ha IIpernapaTr pacTBOP
Jlroronis Ha 1 MUHYTY (Ma30K YEpHEET).

3. CnuBator pactBop JIrorons u AefCTBYIOT Ha Ma30K CHUPTOM: WJIM HAJIMBAIOT €0 HAa Ma30K Ha
30 cekyHn, mpuYeM MpenapaT Hy>KHO ITOKaunBaTh, UM e MOTPyKar0T Ma30K B CTAKaHYHK CO
cupToM 2—3 pa3a, MoKa elle OTXOAT (PUOJIETOBbIE CTPYUKHU KPacKH.

4. IIpoMbIBatOT BOJO.

5. JIONOJHUTENBHO OKPAIIUBAIOT Pa3BEACHHBIM (PYKCUHOM B T€YEHHUE 2 MUHYT.

6. CuBaroT Kpacky, IPOMBIBAIOT BOJIOM, 0OCYIIHMBAIOT (hUIBTPOBAILHON OyMaro, HCCIEAYIOT C
MMMEpPCUOHHOMN CUCTEMOM.

XumMu3m okpacku no I'pammy

['pamnonoxurenbHble OakTepuu, uMeromue 6-8 ciaoes nentutornukana (I1IN) B kinerounoi
CTEHKE, XOPOILIO BOCIIPUHUMAIOT OCHOBHOM KpacuTelnb (reHunanBuosier). [loatomy kpacutens He
BbIMBbIBaeTcs ciuptoM. Kpome Toro, ['p (+) 6akrepun, conepxar B KC maraueByto conb PHK, ko-
Topasi 00pa3zyeT KOMIUIEKC C HOIOM U OCHOBHBIM KpacUTeJIeM. ITOT KOMIUIEKC HE pa3pyllaeTcs Mo
JefCTBHEM cnupTa M OakTepuu COXpaHsAT ¢uoneToBbld 1BeT. I'p (-) OakTepuu He CIOCOOHBI
yAepKaTb OCHOBHOM KpacUTeElNb, T.K. UMEIOT 1-2 ClI0sl IENTUTOINIMKAaHA U HE COAEPKAT MarHUEBOU
commu PHK. Tlox neficTBueM crimpTa KpacHTENbh BHIMBIBAETCS, KJIETKA 0OCCI[BEUYMBACTCS U OKpAIllH-
BaeTcs JOMOTHUTEIBHBIM KpacuTeneM ((yKCMHOM) B KPACHBI IBET.

Ynobnoii Mmogudukamueit seisercs cnocod CHHeBa, MPHU KOTOPOM TOJB3YIOTCS 3apaHee
IPUTOTOBJICHHBIMH TTOJIOCKAaMH (PUIBTPOBAIbHON OyMmaru, MpONMHUTAHHON KPAacKod T'eHIMaHBHOJIET
¥ 3aTeM BBICYIICHHOW. DTH TOJIOCKHA KJIaJAyT Ha (PUKCHUPOBAHHBI MaHOK, HA KOTOPBIH MpeaBapu-
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TEJIbHO HAHOCAT 2—3 KaIUIM BOJABI U B OCTAJIbHOM TEXHHKA OKPACKH aHAJIOTMYHA OPUTMHAIBHOMY
criocoOy I'pama. [Ipu npaBuiIbHOM OKpacke rpaMmoJio:KUTebHbIe MUKPOOBI OKPAIIMBAIOTCS TeH-
LINaHBMOJIETOM B TEMHBIN CHHe-(pHOJIETOBBIN LBET, IPaMOTPHLATeIbHbIe—B J[OIIOJHUTEIbHbII
KpacHbIi 1BeT (PyKCMHOM. YTOOBI MOJIyYNTh NIPABUIBHYIO OKPACKy, PEKOMEHIYEeTCsl yOTpeOIsaTh
Ui oKkpacku mo ['pamy cBexxue (CyTOYHBIE) KyJIbTyphl MUKPOOOB; CTapble KyJIbTYpPbI JAlOT HETo-
CTOSIHHBIE PE3yJIbTAThI OKPACKHU.

g nzydyenus merona ['pama OepyT cmech OakTepuid, KpacsIIMXCS U HE KpacALIMXCS IO
I'pamy, HanipuMep, CTaQUIOKOKK U KUIIEYHAs [TAJIOYKA.

IIpuroroBiienne ma3zka. Ha cepenquny npeaMeTHOroO CTEKIa HAHOCAT PSIOM JIBE KaIluld BOJbI; B
OJIHY KaIUII0 BHOCSIT HEOOJBIIOE KOJIMYECTBO KYJIbTYPbl CTA(QHIOKOKKA, B JIPYTYI0 — KYJIBTYpBI
KHUILIEYHON NaJouku. B ka0l Karie KpaeM IeTIM paBHOMEPHO Pa3MELIMBAIOT KYJIbTYpY, 3aTEM
BCEH IMJIOCKOCTBIO METIM CMEIIMBAIOT PaBHOMEPHO 00€ Karuid B ¢opMe 0ObIYHOro Maszka. Ma3zok
BBICYILIMBAIOT, PUKCUPYIOT U KpacsT. I paMIionoKuTenbHble CTaQUIOKOKKH OKPALIHBAIOTCS B CHHE-
(buoneToBbIN 1BET, TPaMOTPHUIIATENIbHBIE BUOPUOHBI — B KPACHBIHM I[BET — OHHM 00€CIBEYMBAIOTCS
CIHPTOM M BOCHPUHUMAIOT JOMOJHUTEIBHYIO OKPAcKy (DyKCHHOM.

OTHoLeHNs pa3JMYHbIX BU0B 0aKTepuil K okpacke no I'pamy

I'pamnosioxxkurenpsie I'p (+):

1. Bce KOKKH, KpoMe Helcceprii (MEHMHIOKOKKH, TOHOKOKKH);

2. [Nanouku He oOpasyromrue crop: baktepus Jledhdaepa (BL) - mamouka qudrepun, 6annmia Koxa
(BK) — maymouka Ty0GepkyJie3a, majodyka MmpoKasbl;

3. Bce ciopooOpasyroiue najnoyka — Oauuibl ¥ KIOCTPUIUH.

['pamorpuniarenbhbie I'p (-):

1. U3 xokKOB — Helccepun (TOHOKOKKH, MEHUHTOKOKKH );

2. Bce He criopoBble MAJIOUKH, KpoMe Tpex (hopM ykazaHHbIX B ['p (+);
3. Bce usBuUTHIE HOPMBEL.

Oxkpacka KucJ0TOyCTOHYUBBIX DaKTepuil

KucnoroycroiiunBocTh MUKpPOOHOM KJIETKH CBsS3aHa ¢ OCOOBIM XMMHYECKHMM COCTaBOM €€
kierouHoit creHku (KC) — nmeer 60IbIIoe KOIMYECTBO JIMIHIOB (PKUPHBIX KUCIIOT, TIIMKO - U (oc-
¢donunuaos, BockoB). KC KHCIOTOyCTOWYMBBIX OakTepuil UMEET OYeHb HU3KYIO0 MPOHUIIAEMOCTh
U MOATOMY IIJIOXO OKpalImBaeTcsi Kpacureinsimu. [1o3ToMy NeMCTBYIOT CHUIBHBIMU, KOHLIEHTPHUPO-
BaHHBIMHM PAacTBOpaMHU KPacoK C MPUMEHEHHE areHToB (KapOoJjioBasi KUCIOTA) U MOAOTPEBaHUEM
(mporpaBauBanme). PactBop kapOonoBoit kucnotsl paspeixiisier KC 1 moBblaeT €€ THHKTOPH-
albHbIE CBOMCTBA. BhICOKas KOHIIEHTpaIUsl KpacuTessl U HarpeBaHHe YCHJIMBAET B3aUMOJICHCTBUE
kpacutens ¢ KC, koropas okpammBaeTcst B KpacHbIi 1BeT. [Ipu nocnenyromem BO3AEHCTBUM KHUC-
JIOT HE KUCIIOTOYCTONYMBBIE OaKTEPUU 00ECIIBEUUBAIOTCS U JOKPAIIMBAIOTCS METHIIEHOBBIM CUHUM
B roJiy0oif I[BET, @ KMCIOTOYCTONYMBBIE OCTAIOTCS OKPALIEHHBIMU ()YKCMHOM B KpacHBIH 1BeT. M3
MaTOT€HHBIX OAKTEpUil KUCIOTOYCTOMUMBOCTBIO 00J1a1aeT TyOepKyJie3Hasl MajouKa U Majoyka mpo-
Ka3bl.

OCHOBHBIM CHIOCOOOM OKpAacCKH KHCIOTOYCTOMYMBBIX OakTepuil siBisiercs crnocod Luib-
Hunbcena. IMeHHO 3THUM CIIOCOOOM MOJIB3YIOTCS JJIsl OOHApPY>KEHHsI KUCIOTOYCTOWYHMBBIX TyOep-
KYJIE3HBIX MAJIOYEK B MOKPOTE TyOepKyJIe3HbIX OOIbHBIX.
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Cnoco6 Huab-Huabscena

1. Ha ¢uxcupoBaHHBIi Ma30K KJIaayT KycodeK (pHIbTPOBAIBbHONW Oymaru (BEIWYMHON He Ooblie
MPEIMETHOTO CTEKJIa) U HAJIMBAIOT KapOonoBelid pykcuH Lums (Wim HakIaAbIBAIOT 3apaHee 3aro-
TOBJICHHYIO IPONUTAHHYIO HEPa3BEeICHHBIM (PYKCHHOM U BBICYIICHHYIO OYMaxKy, PeIBAPUTEILHO
HaHeCcs Ha Ma30K 2—3 Karulu BOJIBI).

2. Ma3ok ¢ kpackoit 2—3 pasza moJ0rpeBaroT, Aepka BHICOKO Ha/Jl IIJITAMEHEM TOPEJIKH 10 TPEXKpaT-
HOTO MOSBIJICHUS TAPOB U KaXbIH pa3 OTCTaBJIASA Ipernapar B CTOPOHY J10 OXJIaxAeHUs (Ha0Jt0/1aTh
3a MOSIBJICHUEM TapoB, TJISS Ha Ma30K COOKY, a HE CBEpXY).

3. laroT npenapaTy OCTbITh, CHUMAIOT OyMaKKy, CIIMBalOT KPAcCKy, [IPOMBIBAIOT BOJOM.

4. O6ecuBeunBaroT npemnapar 5% CepHON KHUCIOTOU (MOTpYyKal0T B CTaKaHUUK C KHCIOTON 2—3
pa3a, He 3a/Iep>KHUBast B KUCIIOTE).

5. Ilpenapart TaTeabHO TPOMBIBAIOT BOIOM.

6. JlokpammBaioT mpenapar METHJIEHOBOH cHHbKOM 3—5 muuyT. KnucinoroycroitunBeie OakTepun
— pyOMHOBO - KpacHbIE, OCTaJbHbIE COCTABHBIC YaCTU Ma3Ka, B TOM 4ucie (POPMEHHBIE AIEMEHTHI
Y HEKUCJIOTOYCTOWYUBBIE OaKTEPUH, — CUHHE.

IIpuzkn3HeHHast OKpacka MUKpPoOOB

[Tprxn3HEeHHOHN (BUTAJIbHOM) OKPAaCKOM Ha3bIBAIOT OKPACKY, IIPU KOTOPOW KJIETKH MHUKPO-
00B IPOKPALIMBAIOTCS B )KUBOM COCTOSTHHSL.

Jl1s IpruKU3HEHHOW OKpacKyW MUKPOOOB NMPUMEHSIOT HaUMEHEE SJ0BUThIE KPacku (MeTHie-
HOBAas CUHbKA, HEUTpalibHAsl KpacHasi, Be3yBHH) B MaibIX KoHLeHTpauusx (ot 0,1 mo 0,001%).

OaHUM U3 MPOCTHIX CIIOCOOOB SIBJSETCS CIEAYIONINI: Ha YACTOE MPEAMETHOE CTEKIIO HaU-
BalOT HACBIILEHHBIM BOJIHBIM pacTBOP METUIICHOBON CUHBKH, JAIOT €EMY BBICOXHYTb M 3aT€M YMCTON
CYXOH TPAMOYKOH (Min GUIBTPOBATBHON OyMaroi) MpOTUPAIOT CTEKIIO, MTOKA HAJIET KPACKU Ha HEM
HE MPUMET CBETJIO- FoJy0oro OTTeHKa. 3aTeM Ha CTEKJIO HAaHOCAT KaIlllo UCCIIeAyeMOro MaTepuana
Y HaKpbIBAIOT €€ MOKPOBHBIM CTEKJIOM. [IpM MUKpOCKONMPOBAaHMM MOYHO BHAETH, KaK MUKPOOBI
MOCTENEHHO OKPAIIMBAIOTCS B OJXYOOH LIBET, OCTAaBasICh KUBBIMU (HaIlpUMep, HE Tepsis cBoeil mo-
JIBU>KHOCTH).

MoOXHO BOCHOJB30BaThCS 0ojee TpyObIM CHOCOOOM: KaIUIIO HCCIEIyeMOro MaTepuala
CMEIINBAIOT Ha MpeaMeTHOM crekiie ¢ kpackoi (0,1—0,01%), HakpbIBatOT MOKPOBHBIM CTEKJIOM H
paccMaTpuBarOT 0L MUKPOCKOIIOM.

Bua — coBOKYITHOCTh MUKPOOPIaHU3MOB, UMEIOIUX OOIIMIT KOPEHb MPOUCXOKACHUS, CXOAHbIN
TEeHOTHUI M MAKCUMaJIbHO On3Kkue (eHoTUnnyeckue npusHaku u coiicta (A.M. Koportses).

Yucrasi KyJbTypa — NOMyJALUs OakTepuil 0JJHOrO BUJAa WJIM OJHOW pazHOBUIHOCTH. Umcras
KyJbTypa HEOOXOauMa JJisi U3y4eHUs: MOPPOJOTUUECKHX, KYJIbTYPaIbHbIX 1 OMOXUMHUYECKUX MPH-
3HAKOB, 110 COBOKYITHOCTH KOTOPBIX M ONPEAEIAETCS BUI0Bask IPUHAAIEKHOCTh UCCIIETYEMOTO Op-
raHu3Ma.

IITamMM — KyJIbTypbl MUKPOOPTaHU3Ma OJHOTO U OTO K€ BUJAA, UM OMOBapa, BbIICICHHbIE U3
Pa3IMYHBIX UCTOYHUKOB WJIM B Pa3HOE BPEMS U3 OJJHOTO U TOTO K€ UCTOYHHKA.

BbuoBap — oguH BuI OakTepHil moapasenseTcs o 0JHOMY MPU3HAKY Ha OMOJIOTHYECKHE Bapu-
anThl. [logpasnenenne Ha OMOXMMHUYECKHE NMPU3HAKK — XeMOBapbl, 110 CEPOJOTHYECKUM CBOM-
CTBaM (aHTUTEHHOM CTPYKTYpE) — CepoOBapkbl, IO YYBCTBUTEIHHOCTH K (pary — ¢aroapsl.

Kosionns1 — BUMMOE M30IMPOBAHHOE CKOIJIEHHE 0CO0EH 0THOro BHAA MHUKPOOPTaHU3MOB, 00-
pasyIoLmXcs B pe3yIbTaTe Pa3MHOXKEHUS OJJHON OaKTepHaIbHOM KJIETKH Ha IUIOTHOM MHUTATEebHON
cpene.
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IIpu3Haku, npuMeHsieMble A1 WIeHTUPUKATUN MUKPOOPTaHU3MOB

Mopdgonocuueckue — Gopma, BeIMYMHA U XapaKTep PacHOIOKEHHs MHUKPOOOB K JIPYr IPyTy.
W3y4aroT npu MEUKpOCKOIIMH OKPAIICHHBIX Ma3KOB M HATHBHBIX IPENapaToB.

TunkmopuanbHble — CIIOCOOHOCTh MUKPOOOB OKPAIINBATHCS PA3IMYHBIMU KPACHTEIISIMHU.

KynvmypanvHbie — 0COOCHHOCTH POCTa MUKPOOOB Ha MHJIKUX U TUIOTHBIX ITUTATEILHBIX CPeliaX.

Buoxumuueckue — ciocoOHOCTh MUKPOOPTaHU3MOB TPOSIBIIATH CaXapOJUTUYESCKUE U MTPOTEOJIHU-
TUYECKHE CBOWCTBA C OOpAa30BAaHMEM XapaKTEPHBIX KOHEYHBIX MPOAYKTOB, T.€. U3Y4YCHHUE HX (ep-
MEHTATUBHOW aKTHBHOCTH.

Anmueennvie — 0COOCHHOCTH XMUMHUYECKOTO COCTaBa MUKPOOHBIX KJIETOK (aHTUT'€HHOU CTPYKTY-
pbl). BBISIBIISIIOTCS C TOMONIBIO CIIEIU(PHUSCKUX JUATHOCTHUECKUX UMMYHHBIX CBIBOPOTOK.

YyecmeumenvHocms K cneyuguueckum ¢pacam — CIOCOOHOCTh OaKTEPH JTU3UPOBATHCS CIICIIH-
buuecknumu O6akTeprodaraMu.

Buonocuueckue ceoticmea — CriocOOHOCTh TPOTYLUPOBATH TOKCUHBI, (PEPMEHTHI, OAKTEPUOLU-
HBIL

KonTpoJbHbie Bonpochl k 3aHATHIO Ne 2 «CTpoenne 0akTepuabHOil KieTKH. [IpocThie n
CJI0’KHbIE METO/IbI OKPACKID)

1. Knaccuduxanus mapoBUIHBIX MUKPOOPTaHU3MOB 110 (JOPME U B3aUMOPACIIOIOKEHUIO.

2. Kimaccudukanys najgo4koBUIHBIX MUKPOOPTaHU3MOB 110 ()OPME U B3aUMOPACIIOIOKECHHIO.

3. Knnaccudukanus U3BUTIX MUKPOOPTaHU3MOB 110 (hopMe 1 B3aMMOPACIIOI0KEHHUIO.

4. Knaccugukanus 6akTepuii 1o CriopooOpa3oBaHHIO.

5. XoJ1 y4eil B MUKPOCKOTIE.

6. ITopsitox paboThl C MUKPOCKOTIOM.

7. IlpocTbie METOBI OKPAcKH, UX HH(OPMATUBHOCTb.

8. Cino)KHbIe METO/Ibl OKPACKH, UX UHPOPMATUBHOCTb.

9. HeratuBHsble criocoOwl okpacku (1o bypn).

10. XuMu3M 1 MEeXaHHU3M OKpacku 1o [ 'pamy.

11. Xumu3M 1 MeXaHU3M OKpPacKH KHCIOTOYCTOHUMBBIX OakTepuil o Llumo- Hunbscony.

12. Knaccudukanus 6akrepuii mo okpacke mo I'pammy (I'pam (+) u I'pamm (-)).

13. [IpuroroBneHue nmpenapaToB, BICYIIUBAHHE.

Crnioco0nl (hukcanyu mpemnapaTos.

3. CtpoeHue 6akTepuanbHou KneTku. UayyeHune cTpykTypbl 6akTepuanbHOWN KINeTKu

OCHOBHBIE AJIEMEHTHI CTPOCHUSI OaKTEPUATBHOM KJIETKHU: 000JI0YKa, IIUTOILIa3Ma, sjaepHas
cyOcTaHIMs, HO, OHU UMEIOT MHOTO CBOEOOPa3HBIX OTIMYMI B CPAaBHEHUU C BBHICIIMMU OpPraHU3Ma-
MHU.

3.1. ApepHasa cybcTaHums 6aktepun

B Hacrosmiee BpeMs IIpu MOMOIIM XMMHUYECKMX PEAKIUN YCTAaHOBJIEHO HAJIU4ME SIEPHOMN
XpOMAaTUHOBOI cyOcTaHIMK B OaKTepHaJIbHBIX KJIEeTKax. MiMeeTcs HKBUBAJIEHT si/ipa B BUJE MEJKO
pa3poOJIEHHBIX 3EPHBINIEK XPOMAaTHHA, PACCESHHBIX MO BCEH MpOTOIUIa3Me OakTepuil U He OOHa-
PYXHBAE€MBIX B TAKOM COCTOSTHMH. B HEKOTOPBIX CTaausAX pa3BUTHUS OAKTEpHil, HApUMeED, MIPU CTa-
PEHHUH WIK NpU 00pa30BaHUM MHBOJIOLMOHHBIX (OPM, XpOMAaTHHOBBIE 3epHa, Au(depeHnupysch
OT OCTaJIbHOM MPOTOIIa3Mbl, 00pa3yIOT OOJIBIINE CKOTICHHUS U CTAHOBATCS] BUIMMBIMU IIPU CIELIH-
aJTBHBIX METOaX 00pabOTKH.

OOHapy:xeHue sepHOi cyOcTaHIMM y OakTepui, Kak yKa3blBaJoCh, TpeOyeT MpUMEHEHHS
crienuagbHOM 00paboTKH, HanpuMep, o crocody denprena nau no PomanoBckomy-I'nm3a.

[Ipu o6paboTke npenapara no cnocody Penbrena noiayyaercs cnenupuyHoe I XpoMaTu-
Ha HyKJIeadbHOe OKpamuBaHue. CyIIHOCTh 3TOT0 METO/A 3aKII0YaeTCs B TOM, YTO MPHU OCTOPOXK-
HOM THJIpOJIM3€e (IIPU TTOMOIIH COJITHOW KHCIIOTHI) CrieU(PUIHON I SIepHON CyOCTaHIIMM THMO-
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HYKJIEMHOBOUW KHCIIOTHI OCBOOOXKIAIOTCS allbJIETHIbI, JAarOIIne ¢ (PYKCUHCEPHUCTOW KHCIOTOH, (hu-
0JIETOBOE OKpPAITUBAHUE.

3.2. MpoTtonnasma 6akrepun. BkntoyeHums.

I[IpoToruiasmMa y MaToreHHbIX OaKTEpHi OJJHOPOIHA M [TOITOMY OKPAIIUBAETCS PABHOMEPHO.
OmHako B MPOTOIUIA3ME HEKOTOPBIX OakTepuil 00pa3yrOTCsS OTIIOKCHUS 3alaCHbBIX MUTATEIbHBIX
BEIIIECTB B BHI€ KOMIIAKTHBIX 3€PEH — JKUPOB, TIIMKOT€HA M BOJIOTHHA, OTIMYAOIINXCS 110 CBOEMY
COCTaBy OT MPOTOILIa3Mbl M MOATOMY OKPANIMBAIONIMXCS MHAYE. DTH 3€pHA, WIM BKIFOYECHUS, XO-
pouio oOHapyxkuBatoTcs, Hanpumep, y Corynebacterium diphtheriae, rane onu HocsT Ha3BaHHe 3e-
pen babem-DpHcTa, WK 3epeH BOMIOTHHA (110 aHAJIOTHH C TaKMMH ke 3epHamu y Spirillum volu-
tans). C nenpto 0OHApPYKEHHS 3CPCH BOJIIOTHHA YAIlle BCErO MOJIB3YIOTCS CIIOCOOOM OKPACKH IO
Heiiccepy.

Oxkpacka 3epeH BOJIOTHHA
Cnoco6 Heiiccepa

1. ®uKcUpOBaHHBIA MA30K OKpPAILIMBAKOT YKCYCHOKUCIIONW cuHbKOM Heliccepa 5 MuHyT;

2. [IpoMbIBatOT BO/IOM.

3. O6pabarsiBatot pactBopoM Jlroromnst 20—30 cexyH.

4. He npombIBast BOJOM, JOKpalIMBaloT Be3yBUHOM 10—15 cexyH.

5. IIpomMBIBatOT BOJOM, BEICYLIMBAIOT, UCCIAEAYIOT C MUMEPCUOHHON CUCTEMOM.
3epHa BOJIOTHHA MPEICTABISIOT COOOW BKIIIOYEHHUS MeTanoiaudochaToB, MMEIONUE B OTINYHE OT
LUTOIUIa3Mbl LIEJIOYHYIO0 peakuuio. VM mo3roMy H30MpaTenbHO BOCHPHUHUMAIOT AlETaT CHHBKH,
OKpAIIMBAsACh B TEMHO- (DMOJICTOBBINA, IOYTH uYepHBIA 1BeT. LluTormasma kieTtku, obiamaromias
KHCJIOW peakuuel, BOCIPUHUMAET LEJIOYHON KPacUTEIb BE3YBUH U OKPAILMBAETCS B COJIOMEHHO-
JKEITHIN LBET.

IIpuroroBiieHHe Kpacok

1. YkcycHokucaas cunbka Heliccepa
MetunenoBoii cuabku ...0,1 T

Cnupra 96° .... 2 mi

Kpenkoil ykCyCHON KMCJIOTBI .... 5 M

JectunnupoBaHHod BoabI . . . . . . . 100 ma
2. Be3yBun

BesyBuna ... .. ... .. .2r

Comupra 96°. . . . . ... .. .60 M

JvucTHITMpOBaHHOM BOABI ....... 40~

CMech KHITSITST, IO OXJIKIEHUU (DUIBTPYIOT
Oxkpacka MeTHJIEHOBBIM cMHUM 110 Jleddiepy

Ma3zok OKpalMBaroT MEI0YHBIM PACTBOPOM MeTuJIeHOBOro cuHero Jleddnepa B Teuenue 2-
3 muHYT. B Ma3ke — cuHue majgouku ¢ Oosiee TeMHBIM (ITOYTH YEPHBIM) OKpAITUBAHHWE KOHIIOB.
BunHa HepaBHOMEPHOCTh OKPACKH TeNa KJIETKH (MCYEPUYECHHOCTh, METaXpomasusi) U 0oJiee CHIIbHOE
OKpaIlIMBaHNE 3ePEH BOJIIOTHHA, KOTOPhIE UMEIOT KOJIOOBUIHOE B3[yTHE HAa KOHIIAX MAJIOYKH.

3.2. Obonouka H6akTepum

OO6osouka y OakTepuil HACTOJIBKO TOHKA, YTO OHA OOBIYHO HE OOHAPYKHUBAECTCS IMPH IMPO-
CTBIX crioco0ax uccnenoBanus. Hanmuune 0007104KH y OakTepuil T0Ka3aHO SBICHUEM IJIa3MOJIN3a:
MIpU TTOMENICHUU OaKTepuil B HACBHIIICHHBIC PACTBOPHI (caxapa, MOBAPEHHOM COJIM) MPOTOILIa3Ma
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X 00€3BOKMBAETCS, CMOPIIIUBACTCSI M OTCIIAUBAETCS OT O0OJIOUKH, CTAHOBSIIIIEHCS BUAMMOMN; 000-
JIOYKH BUJIHBI TAKXKe Y OTMHPAIOIIKUX OaKTepUil, KOr/la OHU ayTOJU3UPYIOTCS U IPU OKPacKe OT HUX
OCTal0TCs TaK Ha3bIBa€MbIE “TCHU .

[Tpy MuKpocKONMpOBaHUU OakTepuil B KMBOM COCTOSIHUM HMHOIZIA yIAeTCsl OOHAPYXKHUTb
000J10YKy B BHJE ONecTAIIeH KaeMKU Mo mepudepun KIeTKH Ojaronaps pazHOMY MPEIOMIICHUIO
Jdydel B 000J0YKE U MPOTOIUIA3ME, YTO U CBUJECTEILCTBYET O Pa3HUIE B UX (PU3UKO-XUMHUECKOM
cocTosHuU. Y OakTepuii 000J0YKa BHJIHA XOPOIIO B 3JIEKTPOHHOM MHUKPOCKOIE, HO y Hamboiee
KPYITHBIX U3 HUX OHA OOHApy’>KMBAeTCsI U IPU OOBIYHOM pacCMaTpPUBAHUU C UMMEPCHOHHON CUCTe-
MOH U 3aTEMHEHHBIM I10JIEM 3peHus (IIPU ONYyIIEHHOM KOHJIEHCOPE U CY>)KEHHOU auadparme).

VY psina Gaktepuii 00009Ka B HEKOTOPBIX YCIOBUSAX NEPEXOAUT B KANcyny, OOraryro BoaOM
u cinabo npenomisitomyto ceet. Kamncyna, TakuM o0pazom, sIBII€TCsl BUAOU3MEHEHHON 000JI0YKOMH,
OCITM3HEHHOU W pa30yxuield. bakTepun-canpoduTsl cCIOCOOHBI 00pa3oBaTh KAIlCyJly Ha CaxXxapHBIX
cpeax, CUHTE3Upys caxap MUTATeIbHOW Cpesibl B MOJIMCaxapu/l, OTKIAbIBasi €ro TOJICTBIM CIIOEM,
JaMeTp KOTOPOTO BO MHOTO pa3 MPEBOCXOJIUT AMAaMETp Tena camoro Mukpoba (Leuconostoc mes-
enterioides u ap.).

[Tatorennsie GakTepuu (HarpuMep, MHEBMOKOKK, MaJlOYKa CHOMPCKOM SI3BBI) CIOCOOHBI 00-
pa3oBaTh KarCyjy, TOJIbKO HAaXOJsIChb B OpraHU3MeE 4YelloBeKa WM kuBoTHoro. Kamcynoobpazosa-
HHUE y TIAaTOT€HHBIX OAKTEpHii SIBISAETCS BBHIPAKEHUEM MX 3aIIUTHOW peakiy. - OHU ciabee aromu-
TUPYIOTCSI U YyCTOWYMBBI K IEHCTBHIO AaHTUTEI.

[TaTorennsie “karncynbHble” O0akrepuu (6akTepust @puanenaepa, Nagaouku pUHOCKIEPOMBI U
03€HbI) 00Pa3yIOT Karcyjly U B opraHu3Me OOJbHOIO, U Ha MUTATEeNIbHOU cpejie, i€ OHU JIAloT Xa-
PaKTepHBIN JJIS1 HUX CIM3UCTBIA POCT KYJIBTYPHI.

B ma3kax 13 opraHoB KarcyJia sICHO pasiuyaeTcs Ipu Jr000oM crnoco0e OKpalluBaHUs, TakK
KaK OHa JTUOO COBCEM HE OKpAIMUBACTCS, MO0 OKpAIIMBAETCA WHAYE, YeM TEJI0 MUKPOOa; 00a 3Th
SBJICHUS CBUJICTEIBCTBYIOT O pa3HUIIE B PU3UKO-XMMHUUYECKON CTPYKTYpE KarcyJibl U MPOTOIIa3Mbl
OaxkTepuil.

XopommmH 00BEKTaMHU JIJIsl U3YUYEHUs KarcyJibl MOTYT CIYKUTh Oaktepust Opuienaepa B
guctoit KyibType, Clostridium perfringens, Bacillus anthracis 1 mHEeBMOKOKK Ma3KkaxX M3 OpraHOB
KUBOTHBIX, TOTHOLINX MPH 3apaKEHUU YKa3aHHBIMU MUKPOOaMHu.

3.3. Cnocobbl BbISABEHNSA Kancynbl
IIpocras okpacka

[Ipu okpacke pa3BeleHHBIM (PyKCHHOM Ma3Ka M3 OpPraHOB 3apaXeHHOT0 >KMBOTHOTrO (IO-
rulniero, HaIpuUMep, OT 3apaXKEHUs CUOMPESI3BEHHBIMU MaJOYKaMH WM THEBMOKOKKaMHM), Karcy-
Ja 0OHapy’KMBAeTCs B BHJI€ HEOKPAIIEHHON KailMbl BOKPYT OKpAallIEHHOTO Tejla MUKpoOa, T.K. Kal-
CyJla He BOCIIPUHUMAET aHUJIMHOBBIE KPACUTEIIN.

[Ipn oxpacke METUIEHOBOM CMHBKOW Karlcyja WM HE OKPalluBAETCs, WIA OKPAIINBAETCS B
PO30BBIN IBET (MpH YNOTPEOJECHUM JaBHO MPUTOTOBICHHOTO PAacTBOpAa CHUHBKH), OOJeKas TeJo
MUKpoOa, OKpacuBIIeecs] B CHHUN I[BET.

Cnoco6 bypu- I'muca
N3 B3Becu KamcyinbHOTO MHKpoOa (mamouka OpuajieHaepa, majouku KJIeOCHUEeIbl THEB-
MOHHH) TPUTOTOBIISIOT TYIIEBOM mpenapar no byppu, GUKCHPYIOT €ro Ha TUIAMEHU U OKpaIllu-

BaloT PyKCHMHOM. bakTepuun oKpammBaroTCsl B KPaCHBIN IBET, KAINCYJIbl OCTAIOTCS HEOKPAIlIEeHHBIMU
Ha TEMHO- KOPUYHEBOM (hOHE Ipernapara.
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3.4. Cnopsil

Jnis MHOTHX GakTepuil ABISETCS XapaKTepHbIM 00pa3oBaHHE BHYTPH UX Tella, OCEPEIUHE
WIN Ha OJJHOM W3 KOHIIOB, SHJOT€HHOW CIIOPBI KPYTJIOW Witk oBaJIbHOU (hopMmbl. Criopsl 00pa3yroTcs
npu  HEONarompHUsATHBIX BHEIIHUX
YCIOBHSIX (HEAOCTATOK ITHTATEIb-
HBIX BEIIECTB, HEOIAronpusTHAS
TeMIeparypa, HaJlU4ue BPEIHBIX
MPOJIYKTOB OOMEHA, BBICHIXAHHE).
[To mepe oOpa3oBaHuUs CIIOPHI KIIET-
Ka IMOCTEIIEHHO OTMHpPAET, HO CIIOpa
B OJIarONPUSATHBIX YCIOBHUAX BHOBb
poOpacTaeT B BEreTaTUBHYIO (op-
Mmy. Criopa oueHb CTO¥Kas1, 4To 00y-
CJIOBJICHO €€ (PU3UKO-XHMHUYCCKHM
cocraBoM. [Iporomnaszma crop cry-
1ieHa, 000JI0YKa YIUIOTHEHA M Ma-

JIOTIPOHHMIAEMA.
: Conopel  1pud  OOBIYHOM

Puc. 15. O6pasosa- OKpallMBaHUU HE  aJACOPOUPYIOT

HHe crop y Gakre- Puc. 16. HavanbHas cragus cnopoo6pa- 6

- puit (cxema). soBaHus (3JeKTpoHHast mukpockomug). KPACKy W TPEOYIOT CIICHHUATIBHBIX

CIoco00B OKpacKH.
CrniopooOpazoBanue Mpucyiie 6akTepusM (Majsoykam), HO He KOKKaM u criupriuiam. [Ipume-
POM CITOPOOOpa3yIOIIUX MATOTEHHBIX OAKTEpHUil MOKET OBITh Malouka cubupckoii s38b1 (B. anthra-
CiS), oOpasyroiasi OBaJIbHYIO CIIOPY MOCEpPEIHHE KIETKH, W manouka ctonbuska (Clostridium
tetani) ¢ kpyrio# cropoit Ha KOHIIE.

Oxpacka cnop

Criopsl ¢ Tpy10M BCTYNAIOT B (PU3UKO-XUMHUUECKHE PEaKLUU C Pa3IMYHbIMU BEILIECTBAMH, B
TOM YHCJIE U C KPACKAMH.

[Ipu 00BIYHBIX crIOCO0aX OKpaIIMBaHUS OHU HE MPOKPALINBAIOTCSA, OCTABAsICh O€CIBETHBIMU
BHYTPHU OKPACHBIIUXCS BETETATUBHBIX TEJ OaKTEPHii, YTO MO3BOJISET OOHAPYKUTh PACIIONOKEHHE,
BEITUYUHY U (POPMY CTIOPHI.

Jlnis okpacku crop TpedyeTcs cnernuanbHas 00paboTka Ma3Ka WM B BHUJE MPEIBAPUTEIb-
HOTO MPOTPEBAHMS B KUCIOTE JJIS Pa3MATICHUS 00OJIOUKH, WK “TIPOTPABIMBAHUS M BO3JICHCTBHS
KOHILIEHTPUPOBAHHBIX PACTBOPOB KPAacoK MpPU BBICOKON Temmeparype. [lpu 3Tom crnopsl mpoyHO
aZICOpOUPYIOT KpacKy, 4TO HE OOECI[BEYMBAIOTCS TPH IMOCIEAYIOMEe 00padoTKe KHCIOTOH, B TO
BpeMsl KaK BEreTaTUBHBIC Tella OOECIIBEUMBAIOTCS U CTAHOBITCS BUJUMBIMU TOJIBKO MPH JTOTIOTHH-
TEJIbHOM OKpalllMBaHUU KOHTPACTHOW KPACKOM.

Cnoco6 Oxemiku

Ha npaBom y3koM Kparo ImpeaMEeTHOIro CTEeKIIa AeNaloT TYCTOH Ma30K U3 KyJbTYphl, IPOCY-
IIMBAIOT €r0 U, He (UKCUpPYs, HanMBalOT Ha Hero 0,5% pacTBOp COJSTHON KUCIIOTHI, KOTOpast Jeii-
CTBYET B KauecTBe MpoTpasbl. [logorpeBatoT 2 MUHYTHI (10 MOSIBICHUS [1aPOB) U CIIMBAIOT KUCIIOTY.
[Tocie 3TOro Ma3ok MPOMBIBAIOT BO/IOH, 0OCYIIMBAIOT, (PUKCUPYIOT M KpacsT (Kak U IpU OKpacke
KHCJIOTOYCTOMYMBBIX OakTepuii) kKapOoosoBbiM GykcuHOM Llwis uepe3 GpunbTpoBanbHy0 Oymary c
NoJ0TpeBaHUeM. 3aTeM MpenapaTr o0ecuBeUnBaOT 5% CEpHOM KUCIOTOM M JOKpAIIMBAIOT JOMOJ-
HUTEJLHO METHJICHOBOW CHHBKOW B TeueHue 3—>5 mMuHyT. Cropbl, CTOMKO MpoKpacuBmuecs pyk-
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CHHOM, SIPKO- KpacHbIC; BEreTaTUBHBIC Tena OakTepwii, 0OeclBETHBIINECS OT (PyKCHHA B CEpHOU
KHCJIOTE, OKPAIICHBI B JOMOTHUTEIBHBIA CHHAMN [IBET.

3.5. XKryTukun

Bce Gakrepun moapasnensioTCs Ha NnoO8udicHvle U Henoosudichvle. OmnpenesieHne 3Toro
CBOICTBAa OAKTEPHIl UMEET AUAarHOCTUYeCcKoe 3HadeHrne. OpranaMu JABMKEHUS Yy OaKTepuil SBISIOT-
Csl AKTYTHUKU — TOHKHE 3JIaCTUYECKUE HUTH; JUIMHA WX UHOTAA B HECKOJIBKO pa3 OOJIbIIE AJTMHBI Te-
Ja camoro Mukpo0a. I1o unciay KryTHKOB M UX pacloyIOKEHUI0 OaKTepUH JeNSITCs Ha:

- MOHOMpUXU, UMEIOIINE HAa KOHIIE CBOCTO TeJIa OJIUH JKI'YTHK;

- 10¢pompuxu ¢ My4YKOM KT'YTUKOB Ha KOHLIE;

- amgumpuxu, AIMEIOIINE )XTYTUKU Ha 000MX KOHLIAX;

- nepumpuxu, y KOTOPBIX KT'YTHUKU PACIIONOKEHBI BOKPYT Tesa. TUIUYHBIM IPEICTaBUTENIEM MOHO-
TpUXa SIBIISIETCSI XOJIEPHBIM BHOPUOH,
nepuTpuxa — OpromHoTH(O3HAS ma-
J0YKa.

Nx M0oxHO 0OHApYXUTH TOJIBKO
IpU CIIEHUAIBHBIX crocobax obpabot-
Kd: OOBIYHO TMPU TOMOIIUA HPOTPABBI
JOCTUTaeTcs pa3OyxaHue KIyTUKOB M
yBEJIIMUEHUE UX pasMmepa, Onmaromaps
YeMy OHHM CTAHOBSITCS BHUAMMBIMU TIPU
MUKpockonupoBanuu. [Ipu u3rorosie-
HUM Ma3ka Tpedyercs ocobasi OCTo-
POXKHOCTb, TaK KaK >KTYTUKH JIETKO OT-
pBIBalOTCS OT Tena MuKpooOa. Kynbrypa
JIOJDKHA OBITH MOJIOJION, He Ooliee 18—
24 yacoB pocra.

Puc. 17. JXryruku y Gaxrepui.

Tak kak MeTOAbl OOHAPYKEHUS
KT'YTUKOB TPYAHBI, a OTIpe/IeNIeHNe TIOJIBUKHOCTH y OaKTEpHil SBIISIETCS BaKHBIM TUATHOCTHYECKUM
MPU3HAKOM, TO NPHU MOBCEJHEBHOM MPAKTUYECKON paboTe ISl onpeaesaeHus] MOABUKHOCTH MOJb-
3YIOTCS OJHMM U3 OOBIYHBIX CIIOCOOOB HaOMIOAeHMs OakTepuil B KHUBOM COCTOSSHUU — B pas3-
0aeleHHol Kanjie WU B gucayetl kanie. [Ipu 3ToM clielyeT OTIn4YaTh aKTUBHYIO MOJABUKHOCTH OaK-
TEepUH, CBUJIECTEIbCTBYIOIIYIO O HAJIMYMU Y HUX OPTaHOB JBUKEHHUS - KTYTHUKOB, OT IMACCUBHOTO
(OpOYHOBCKOTO0) IBKEHMSI, CBOMCTBEHHOTO BCEM B3BEIICHHBIM B JKUJKOCTH MEJIKUM YacTUIlaM (B
TOM 4HCJIe U OaKTEpPUsIM).

Oxkpacka JKITyTHKOB
Cnoco0 Jlepduepa

1. ITpenapat npuroraBiauBaT u3 18—24 yacoBoil KynpTypsl. Matepu-
an 6epyT moOJIM30CTU OT KOHACHCALIMOHHON BOJIbI, IIEPEHOCIT B MPOOUPKY
¢ 1—2 M1 cTepriIbHON BOJONPOBOIHOM BOJIbI, OCTOPOXHO NOTpY’Kas €ro,
HO He pa30anTeiBasi; MPOOUPKH BbIIEepKkUBAIOT 30—60 MUHYT MpH KOMHAT-
HOW TeMmmepaType. 3aTeM B3Bech OaKTepuil MEPEeHOCAT B KAl BOABI (HE
pa3masblBas €€ NeTiieil), HAHECEHHYIO Ha IPEAMETHOE CTEKJIO, H Jal0T BbI-
COXHYTbh. 1yl oOecrieyeHns: COXpaHHOCTH KT'yTUKOB HEOOXOIMMO UpE3BBI-
YaifHO 0CTOPOKHOE OOpaIllEeHUE C Ma3KOM BO BPeMsI BCEX MaHUIYJISIIUH.

Puc. 18. JXKryruku y Gpiom- o
HOTH(O3HOH GakTepuH (3.eK- 2. O6pabateiBatoT 15—20 MHHYT Ipu KOMHATHOW TemrmepaType Mpo-

TPOHHAS  MHKPOCKONHA). TpaBOil cielyIomero cocrtapa: 1 M HACHILEHHOIO CIMPTOBOIO PacTBOpa

¢yxcuna + cmech u3 10 M 25% BoxHOTO pacTBOpa TaHWHA C 5 MJI HAChI-
IIEHHOTO0 BOAHOTO PacTBOpa CEPHOKUCIIOTO jkeie3a (IIPOTpaBy TOTOBST 3a HECKOJIBKO CYTOK IO
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yHoTpeOieHus; epe]] ynoTpeOieHueM ee OTUIBTPOBBIBAIOT).

3. TmarenbHO MPOMBIBAIOT BOJIOM, BHICYIIIMBAIOT HA BO3TyXE€.

4. loxpammBaroT ¢pykcuHoM Luis 3—4 MUHYTHI IPH JIETKOM TOIOTpeBaHUU (0€3 OTXOXKICHUS
MapoB).

5. IIpoMBbIBatOT BOJIOM, BHICYIIMBAIOT (Ha OTHEM).

Cnoco0 BuHNHBETTH

I'otoBsT 3 pacTBOpa 3a 2-3 1HS 4O OKPACKH.
1. cynbdar nuHKa Ir

TaHUH 15r

aucTuupoBanHas Boja 100 mu
2. HaCBIIICHHBIA TOPSYNN BOTHBIN pACTBOP KBACIIOB
3. HaCBILIEHHBIN CIMPTOBON PacTBOP I€HIIMAHBUOJIETOBOIO.
Henocpencrsenno nepen okpackoit 1, 2 u 3 pacTBopsl cMemuBaroT B nponopuuu 5:5:3. Hanuarot
Ha (MKCHPOBAHHBI Ma30K CMEIIAHHYIO KPAaCcKy U HaJI INIAMEHEM TIOJIOTPEBAIOT 2-3 MUHYTHI JIO T10-
ABJIeHUs napoB. [IpoMbIBalOT BOJON M HpocymMBaroT. PaccMarpuBaroT ¢ UMMEPCUOHHOW CUCTE-
MOH.

3.6. iccnepgoBaHne MUKPOOOB B XKMBOM COCTOSIHUN

MHuUKpOOBbI M3y4aroTCsi B HEMTOBPEXKICHHOM BHJIC, TOTJa KaKk 00paboTKa mpernapara mpu ero
OKpAITMBAaHUU TPHUBOIUT HEPEAKO K YACTUIHOMY M3MEHEHHUIO MUKPOOHBIX KIIETOK TOJI BIUSHUEM
BBICYIIIMBAHUS WM BO3JICHCTBUS KPACSIINX BEIECTB.

[TpermMyIIecTBOM 3TOTO METO/a SBJSICTCS U TO, YTO HAOIIOJCHUE MUKPOOOB B KUBOM BH/IE
MO3BOJIIET BBIBUTH PSJI CBOMCTB, HE OOHAPYKMBAEMBIX Y YOUTBHIX MUKPOOOB, HApPUMEp, UX aK-
TUBHYIO TIOJIBH)KHOCTB U JIP.

OOpartieHue ¢ )KMBBIMU MATOTEHHBIMH MHUKpPOOaMH TpeOyeT UCKIIOYUTEIHLHOW OCTOPOKHO-
CTHU U HaBbIKa (00s3aTEILHOE OTPYKEHHE Ma3Ka B JIE3MHUIIMPYIONTUN PacTBOP MOCIE MUKPOCKO-
AW U T. 11.).

B xuBOM cocTossHUM MHUKPOOOB HCCIEAYIOT B ‘“‘PasdasienHou” unu 6 ‘“‘eucsaueu” kanie.
PaznaBneHHy0 WM BUCSYYIO KaIlJIl0 MUKPOCKOMHUPYIOT C CyXOM MIJIM ¢ UMMEPCHOHHOM CUCTEMOH B
3aTEeMHEHHOM I10JI¢ 3pEHUS — TIPH CYKEHHOU uadparMe ¥ OMymeHHOM KOHJIEHCOPE.

Jlyuiiie e BCero UX MHKPOCKOMUPOBATH B MUKPOCKOIIE C TEMHBIM TOJIEM 3PEHHUSL.

“PazmaBiaeHHas” KaIJjs

Ha CCpCAHY NMPCAMCETHOI'O CTCKJIA HAHOCAT MeTae WX MHUIIETKOM KaIllio HCCIICAyEeMOTO
MaTcpHralia; 9Ty KaIlJIF0 HAKPBIBAIOT IMMOKPOBHBIM CTEKJIOM, OCTOPOKHO HaKJIaAbIBasd €ro IMMHIOCTOM,
4YTOOBI B KHUIKOCTHU HE 06pa3OBaJ'IOCB ITy3BIPBKOB BO31yXa. HpaBI/IJIBHO CACIIaHHAasA KallJlsd 3aIl10JIHACT
BCC€ MPOCTPAHCTBO MCKY MOKPOBHBIM U IMPEAMETHBIM CTCKIJIOM, HO IIPHU 3TOM KHUAKOCTb HEC BBICTY-
naeTt 3a, Kpad IMOKPOBHOT'O CTCKIJIA. Ecimu Tpe6yeTc;1 paccMaTpuBaTh Npcrapar NpoaAOJIKUTCIBHOC
BpEM:, TO Kpast IIOKPOBHOI'O CTCKJIA NPEABAPHUTCIEHO CMAa3bIBAOT BA3CIIMHOM.

«Bucsiuas» Kamnjisa

Kamtro uccnemyeMoro Mareprasia HAHOCST Ha CepeNHY 00€3)KMPEHHOTO MMOKPOBHOTO CTEK-
na. Ha Hero HakiaApIBalOT TMPEAMETHOE CTEKIIO C YriyOleHueM (JIyHKOH) B CepeauHe TakK, YTOObI
Karis HaXxOJWJach B IIEHTpe JyHKHU. [Ipemapar ObICTpO MOBOpAaYMBAIOT KaIulell BHU3 M Karulsd
JIOJI’KHA CBOOOJTHO CBUCATh B YIITyOJIGHHE, HE COMPHUKACAsACh C €ro THOM U Kpasmu. Kpasi BeleMKH
Ha IPEeIMETHOM CTEKJIE CIIeyeT NMPEeABAPUTENbHO CMa3aTh Ba3eIMHOM; TAaKUM 00pa3oM, Karuis oKa-
3pIBACTCS TEPMETUYECKHU 3aKPBITOM BO BJIAXKHOM KaMepe M 3allUILEHHOW OT BbIChIXaHUs. Mcnounb-
3YIOT 00BEKTHUB Majoro yBenuudeHus (8 miau 10), HaXOASAT Kpal Karuik, a 3aTeM yCTaHaBIWUBAIOT
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00bexTuB 40 umu 90.
Ecnu uccnenoBanuio mojBepraercs MIOTHBIM MaTepua,

///// e / TO €ro MPEeABAPUTEIBHO ASMYJIBIUPYIOT B (U3HOJIOTHUYECKOM

//% % pacTBope.

Z ,
//// HccaenoBanue B TEMHOM I0JI€
a

T - MUKpPOCKOI C TEMHBIM IOJIEM 3PEHHUSI OTJIMYAETCS OT
£ O0OBIYHOTO MHKPOCKOIA  CIIOCOOOM OCBEIEeHHUs MpernapaTta. B
Puc. 19. «Bucsuas» Kanas. OOBIKHOBEHHOM MHKPOCKOIIE HCCIETyeMbIii 00BEKT paccMaTpH-
a—BuA cBepxy; 6 —BuE cGOKy. BacTCd B NPOXOISIIEM CBETE, a B JAHHOM ClIy4yac NPUMEHAECTCSI

sipKoe OOKOBOE OCBEIICHHE, BCICACTBUE YETO MOIyIaeTCsl H300-
pakeHue CBeTAIerocs oobekTa Ha TeMHOM (oHe. [Ipu 3TOM KOChIe JIydr HE ONagalT B 0OBEKTHB
U, CIIeJIOBATENbHO, B TJIa3 HAOMIOAATENs], B CHIIY Yero IOJIe 3pEHUs OKA3hIBACTCSI COBEPIICHHO HE-
OCBEILIEHHBIM (T€MHOE Toje 3peHus). B rma3 nHabmogaTens nonagarOT TOJBKO JIy4H, Ha-
TOJIKHYBIIMECS Ha CBOEM ITYyTH Ha UCCIEAYEeMbId OOBEKT U OTPAKEHHBIE OT HEro (JIy4u, Mmperep-
neBiIe B 00bekTe qudpakaiuio). ITo sBlieHrue MoA00HO TOMY, KOTOpOe MPUXOAUTCS HAOII0aTh,
KOT/Ia B KOCBHIX JIydax COJIHIIA, TPOHUKAIOIINX Yepe3 IIeNb, BUIHBI JIBHXKYIIUECS MBLUTUHKH, COBEP-
IICHHO HEBUIUMBIC NP OOBIYHOM OCBEILICHUH.
Takoe 00KOBOE OCBEUICHHE B MUKPOCKOIIE MOKHO IOJIYYHTh Pa3HbIMU Crioco0amMu; Hambo-
Jiee YHUBEPCAIIbHBIM SIBJISIETCS MOJIb30BAHUE CIEIUAIbHBIM KOH-
JIEHCOPOM C 3aTEMHEHUEM B LIEHTPE, MPOITYCKAIOITUM TOJIBKO 00-
KOBBIE KOCBIE JTy4H.
OOBEKTHI, KOTOPBIE MOKHO HAOIIOJATh MIPU MTOMOIIHA Me-
TOAA KOCOTO OCBCIICHHUS B TEMHOM IIOJIC 3PCHHS, U3MEPSIOTCS

V., Nl 0,06—0,04—0,02 MKM, T. €. OHH JIEKAT 3a MPEAEIaMU BHIMMO-
;/ // Xy )
; ) . 2 CTH B OOBIYHOM MUKDPOCKOIIE.

gﬁ’;’%ﬁ,”;ﬁ,’z’ Texunka MuKpockonuu. Karumo wucciemayeMoro mare-
Puc. 20, Xox ayseh » mmkpockone ¢  PAAT13 HA MPEIMETHOM CTEK/IC HAKPHIBAIOT MOKPOBHBIM CTEKIIOM
TEMHbIM TOJeM 3DeHH, ~ (cneautb, yTOOBI HE OBLIO My3BIPEKOB Bo3yxa!). Ha o0e mosepx-
a-—c cyxoii cHcremo#; 6 —c HMMepCHOH

HOH CHCTeMOi, : HOCTHU TIpernapara MoMeMIaT Karjil KeAPOBOro Macia Jijisl TOTo,
YTOOBI TIPOXOJIAIINE JIyYd CBETA HE MPEITOMIISITHICH; MHKPOCKO-
MUPYIOT ¢ IMMEPCUOHHON cUCTeMOH. [Ipyn MUKPOCKOIUU ¢ CyXOW CUCTEMOW Ha KOHAEHCOpP HAHO-

CUTCS Karutst BOJbI. TakuM crioco00M HCCIeAYIOT JSTTTOCTUPEI.

Obsepmul

* flpedmernoe
cmehnn

&

4. Mopdonorus rpubkoB
4.1. Mopdonorus rpnbkos

I'pubku (Mycetes) npuHaaiexar K Kiaccy HU3LIUX PACTEHUH, JMIIEHHBIX XJIOpoduiia.
MHoro4uciaeHHble MUKPOCKOITUYECKHEe TPUOKH MPEICTaBICHBI KaK OJHOKJIETOYHBIMHU, TaK U MHO-
TOKJIETOUYHBIMHM OpraHu3MaMu. Tak Ha3piBaeMble T U ¢ bl TPUOKOB MPEACTABIAIOT COOON TOHKHE
BETBSILMECS HUTH; OHU cOOpaHbI B I'yCTO MepeIuIeTeHHbIE BOMIOKOOOpa3Hble CKOMJICHUS — MUIe-
il rpubKa.. I'prOKu pa3sMHOXKAIOTCS MPU MOMOIIIM CIIOPOOOpPa30BaHUs; B CBSI3U C 3TUM cpeiu rud
BCTPEYAIOTCS TaK Ha3bIBaE€Mbl€ IUIOAOHOCANIME THU(BI, HA KOHIAX KOTOPBIX HAXOIATCS IUIOIOBBIC
Tea — CIOpbl, 00pa30BaHHbBIE Yy PA3IMUHBIX MPEACTaBUTENCH TPUOKOB SHIOT€HHBIM WM IK30T€H-
HBIM ITyT€M (HIOCIIOPBI U DKTOCTIOPHI ).

Muxkpockomnuyeckue rpuOKH MoApa3IesIFoTCs Ha JTyYUCTble” HUTYAThIE U IPOKKEBBIE.

Jlyyucmule epubku, MM aKTHHOMHLETHI (OT actiS — myd u mycetes—rpuOsbl), TOTydUIN
CBOE Ha3BaHUE BCIIEACTBUE 00pa30BaHUS MMHU JIYUUCTHIX Jpy3 (CM. HMKE) B THOIO WJIM B TKaHSX
OOJIbHBIX aKTUHOMHUKO30M. DTH MUKPOOPTaHU3MBI COBMEUIAIOT YE€PThl CTPOCHUS OaKTepuil u rpuod-
KOB U MOATOMY SIBJISIOTCS Kak Obl EPEXOAHOM IPyNIION MeXAy HUMH, IPUYEM C OaKTEpUSIMH OHU
UMEIOT OOJIBIYIO CBSA3b, B 0COOCHHOCTH € BETBAIUMHUCS. CXOJCTBO C OaKTEpUSMHU OTPAKEHO U

B MOP(OIOrHYecKOi CTPYKType JYYHCThIX IPUOKOB: B YHCTOH KYJbType MX TH(BI Ipen-
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CTaBJIAOT CO60ﬁ OOJHOPOAHBIC HUTHU OAWMHAKOBOI'O0 JUAMETpPA, MHOrJa pacCllaBIIMCCA Ha YYaCTKH, U
TOTJIa UX TPYJAHO OTJIMYUTH OT OakTepuii (puc. 21).

O6onouka Tudbl TOHKA U HEBUAMMA MOJOOHO OaKTepHaIbHON 000JI0YKE; BOMPOC O sApe
0OCTOUT TaK ke, KaKk M B OTHOIICHUU siZjpa OAKTEPHIi; OKPAITUBAEMOCTb JTyYUCTBIX TPUOKOB TaKOBa
Ke, Kak U OakTepuit. OTIMYHeM OT OAKTEPHid SIBISETCS CIIOCOO pa3MHOKEHHS CIIOpaMu — 00pa3o-
BaHME “BO3YNIHBIX" CIOP HA KOHIIE TU(BL. Y HEKOTOPHIX aKTHHOMHMIIETOB PA3MHOXKEHHE MTPOUCXO-
JUT IyTeM NpocTor (pparmMeHTannu rudbl, ¥ TOraa UX Naro4kooOpasHble OTPE3KU HEOTIMUYUMBI OT
OaKTEepPHITHBIX KJIETOK.

Puc. 21. JIyuncTslii rppO0K—Ma30K U3 YUCTON KYJIbTYpPHI.
Puc. 22. JIyuuctslii rpubok—/py3a.

[lomagast B opraHu3M, MaTOT€HHBIE JyYUCThIe TPHOKH M3MEHSIOT CBOM MOP(OIOTHYECKHE
CBOWCTBA: OHM 00pa3yloT APY3bl—TYCTOE NEeperuieTeHre rug B LHEHTPE C OTAETbHBIMH, OTXOISIIH-
MU Hanojobue myuei rudamu no nepudepun (puc. 22). Ilpu 3ToM KOHIBI TH(], NOTPYKEHHbBIE B
TKaHb, KOJIOOBUHO B3yThl, YTOJIIEHBI (OCIM3HEHBI) U OKpAIlleHbl B OTIUYAIOLINICS OT LIEHTPaIb-
HOUW YacTu APY3bI I[BET; 3TO SIBJICHUE, TO-BHIUMOMY, UMEET XapaKTep 3alMTHOTO MPUCTIOCOOTICHNUS
Harnoao6ue o0pazoBaHMs KAICYyJIbl y OakTepHil.

Humuamuie epubku nMeroT TUQBI, pa3HOOOpa3HBIC MO JUTMHE W TOJIIIUHE, HEPEIKO pasfe-
JIEHHBIE MEePEropoIKaMu Ha OT/eNbHbIE KJIETKH; PU UCCIEIOBAaHUH UX B )KUBOM COCTOSTHUM BHUJIHA
000J104YKa, OJTHO WJIM HECKOJIBKO Si/Iep, MPOTOIIa3Ma ¢ BaKyOJISIMU M 3€pHAMH 3alIaCHOTO MTHTATENb-
Horo marepuana. ['uds1 HUTUATHIX TPUOKOB MOTYT UMETh pa3iuyHyto 1uddepeHnunanuo: HepeaKo
OHHU CHAOKEHBI IPUCOCKAMU ISl TPUKPETUICHNS, COCYIIIMMHU OpTaHaMHU JIJIsl TTUTaHUS U T. 1. Y TII0-
JOHOCAIIMX THU( Ha KOHIAX HAXOJATCS OpPraHbl IUIOJAOHOLICHUS C SHAO - WIM dK30cnopaMu. [Ipu-
MEpOM 00pa3oBaHMsI SHIOCIIOP MOKET OBITh MyKopoBas ruieceHb (Mucor corymbifer), umeroras
HepacuieHeHHble TH(bI. [nogoHOCsmas riuda Ha3pIBaeTCs CIIOPAHTUEHOCIIEM; Ha KOHIIE €€ UMeeT-
s mapooOpa3Hoe paciIMpeHHe—CIOpaHTHi, HANIOJIHEHHBIH dHI0Ccopamu (puc. 23, 3).

OOpa3oBaHuEe IKTOCIIOP MOX-
HO HaOJIOMaTh y JICEYHOH IIJIECEHU
(Aspergillus): rudsr pacuneHeHs me-
peroponkaMu;  OT  IUIOAOHOCSIICH
rudbl, HOCsIEH HAUMEHOBAHUE KOHM-
JIMEHOCIIA, KaK OBl OTIIHYPOBBIBAIOTCS
cropbl (KOHUIUU), pacrlojararouuecs
[0 pajguycaM Iapa ¥ HallOMUHAIOIINe
MOSTOMY BBUTMBAIOIIMECS U3 JICHKH
cTpyw Boasl (puc. 23, 2).
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Prc. 23. Huryarsle rpu6xu,
I — Penicillium; 2 — Aspergillus; 8 — Mucor.



Y nenurmummyma (Penicillium), uin kucteBrka, SKTOCIOPBI PACIIONIOKEHBI B BUIC KH-
crouexk (puc. 23, 1).

IIpu m3roroBneHuu npenapata Juis HaOJIIOAEHUS B KUBOM CO-
CTOSIHUM KYCOYEK IIJIECEHU HY’KHO OYEHb TINATEIBHO PACILEIUTD
IIpernapoBaIbHBIMU UIJIAMH B Karule BOABI, TOraa OyAayT XOpOILo
BUJIHBI OTIENbHBIC TH(]BI;, K Kaljie MOXHO MPUOABUTH HEMHOTO
(dyKcHHa A1 OKpalllMBaHMs B KMBOM BHjAe. Ma3ok paccMmarpu-
BAIOT C CyXOH CHCTEMOM IIpU OIYIIEHHOM KOHACHCOPE U CYXKEH-
HOH auadparme.

Puc. 24. Hdpoxxa.

4.2. Opoxxu

Hpoxxu — rpulbl, HE 00pa3yIOIINEe MUIIEIIHS.

JlposxkeBasi KJeTKa MMeeT MIapooOpa3Hylo WM OBalIbHYIO (OpMY, pa3Mep ee JOCTHraeT
8—10 mxkm. Ona muddepeHnupoBana Ha 000J0UYKY, MPOTOILIA3ZMY H sSapo. B mporomiasme 9acto
BCTPEYAIOTCS BKIKOYEHUS B BUJIE T'PaHyJl, CUIIBHO MPEIOMIISIIOIIUX CBET, U BaKyOJIH C KJIETOYHBIM
COKOM. S po umeer kpyriyto Gopmy (puc. 24).

JIpO>KM Pa3MHOKAIOTCSl ITyTEM MOYKOBAaHMS: HA MAaTEpUHCKON KIIETKE IMOSBIISAETCS B31Y-
THE, JA0Iee Haualo HOBOW KJIETKe, KyJa MePeXOoAanuT M 4acTh nensmierocs sapa. CriopoodpazoBa-
HUE Yy JIpOAOKEH HacTymaeT 0ObIYHO MOCIe MHOTOKPATHOTO Pa3MHOKEHHs TTOYKOBAHUEM U MIPU HC-
TOILICHUH MUTATEIIBHON CPEJIBI.

CrtpoeHne pOoxIKEBBIX KIETOK OTUYETIIMBO BBISBIISETCS MPU MUKPOCKOIMUPOBAHUU UX B XKU-
BOM COCTOSIHUM (pa3/iaBleHHasl KaIlisl) C CyXOH CHCTEMOU MpH OITyIIEHHOM KOHICHCOPE U CYXKEH-
Ho nuadparme. IIpu okpacke GUKCUPOBAHHBIX KIETOK METHUJIEHOBOW CHMHBKOW CHIIbHEE OKpPAIIH-
BalOTCA I'paHyJibl (3epHa BOJIIOTHHA) U ciabee - MpoToruia3ma.

5. Mopdonorusa cnupoxet

CrnupoxeTsl MPECTaBISIOT CO00H 0COOYI0 CaMOCTOSITENBHYIO TPYIIITY MHUKPOOOB, UMEIO-
IIyI0 KaK CBOM XapaKTepHBIE CBOICTBA, TaK M MPU3HAKH, OOIIHe ¢ OAKTEPUSIMHU U C MPOCTCUIITUMU
MHUKPOOPTaHU3MaMH.
CrupoxeTsl UMEIOT (OpMYy HUTEBUAHON CIIUPANIU C PAa3TUYHBIM YHCIOM 3aBUTKOB. B OT-
JIMYXEC OT CITUPHUILIT, UMCHOIITNUX 06OJ'IO‘—IKy U TICPEABUTAIOMINXCA C TIOMOIIBIO KTYTUKOB, CITUPOXETHI
JUIIEHBI 000JIOYKH, U TIOATOMY TEJIO UX CIIOCOOHO aKTUBHO COKpAIIaThCsA. B KMBOM COCTOSIHHH Y
HUX MOXKXHO Ha6J'IIO}IaTB OIMPEACIICHHBIC IBMKCHHUA — BIICPC U Ha3a/l, BpalllaTCIbHBIC BOKPYT TEJIa
WA MasiTHUKOOOPA3HO Kadaromuecs. B 2IeKTpOHHOM MHKPOCKOIIE Y CIIUPOXET OOHAPYIKEHBI JKT'y-
TUKH, pacIioJIarafoIIuecs MyYKoM Ha KOHIIE Tella CITUPOXETHI.
CrpoxeTsl He UMEIOT AU(EepEeHIIMPOBAHHOTO S/Ipa; MPOTOIIa3Ma UX CIHpaneoOpasHo 00-
BHUTA BOKPYT 3JIACTUYCCKOM MPSAMOI HUTH (HECYIIEH CKeleTHYI0 (QyHKIIHIO), OOHAPYKUBACMOU TIPH
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CHeIaIbHON 00paboTKe.

[TaroreHHbIe CIMPOXETHI MPUHAAJICKAT K TPEM THUIAM: recurrentis (crimpoxera BO3BpaTHOTO
tuda), pallidum (Bo3Oyauresns cudpummca) u interrogans (Bo30yauTesb HHOEKIIMOHHON JKENTYXH).
Mo xnaccuuKalyu, NPUHATON B PsIJIc COBPEMEHHBIX PYKOBOJCTB, CIIMPOXETHI THIA IECUITens oT-
HeceHbl K poxy Borellia, Tuna pallida—xk poxy Treponema, tuna icterogenes — x poxy Leptospira.

[TepBbic M3 HUX CIOCOOHBI OKPALIMBATLCS (YKCHHOM, OCTAJIbHBIC TPEOYIOT CIEIUATBHOM
OKpackH. B >KHBOM COCTOSIHUY CIMPOXETHI UCCICAYIOTCS B TEMHOM I10JIC 3PCHHSL.

Treponema pallidum — gucimo o6oporoB crupanu 8 - 12, 3aBUTKM paBHOMEPHBIC, KBEPXY 3aKPyT-
JeHHble. PaccTosiHMe MeXay HUMH OJMHAKOBOE, BBHICOTA 3aBUTKOB IO HANPABICHUIO K KOHIIAM
yMmeHbInaercs. JKrytuko HeT. IMEIOT TpeXcCIOWHYI0 HAapyXXHYIO CTEHKY M TPEXCIOWHYIO IUTO-
IUIa3MaTHYECKyI0 MeMOpany. Mexy HUMHU pacnojiaraercs my4ok ¢ubpwm. IIpu HeGmarompusT-
HBIX YCIIOBHAX 00pa3yroT IHCTH. B opranm3ame o0pasyer KarcyaonoJ00HBIH 4eX0l U3 MyKOITOJIH-
caxapuga. YyBCTBUTENbHBI K NEHUIWUINHY. JIBI)KEHHE — IUIaBHOE, MasTHUKOOOpa3Hoe, cruda-
TeIbHOE (B OTIMYMK OT canpopuTHYECKUX crupoxet —I. macrodenticum) . /IuarHoCTHKa- MUKpPO-
CKOTIMPOBaHUE Ma3Ka M3 TBepaoro mankpa. Oxpacka: cepedpenneM nmo Mopo3oBy (4epHO- KOpUY-
HeBble), 0 PomanoBckoMy-I'mM3e (OJeHO-PO30BBINA LBET), TEMHOIOJbHAS MHUKPOCKOMUs (BH
PaBHOMEPHO OCBEIIEHHOW TOHKOH crrpanu). [Ipu BTOpHYHOM U TPETUYHOM CU(DUIHCE TPUMEHSIOT
CEpPOMarHOCTHUKY.

Leptospira interrogans — B »kMUBOM BH/IE TOIyIPO3payHbIie (C1a00 mepeioMisiioT cet). [laToreH-
HbIe ¥ OOJIbIIAs TPyMIa HEMATOTEHHBIX JIENTOCTIHP MOpdorornyeckn He pasnuyatorcs. Crimpae-
BUJIHBIC HUTHU, KOHIIbI KPIOYKOOOPA3HO 3arHyThl. 3aBUTKU MEIKHE, TECHO MPUJIETaloT APYT K APYTY
(Ha 9 Mxm puxoautcs 18 3aBuTKOB). [IBryKeHHe: MPSMOIMHEIHOE, 110 KPYTY, BpallleHHe Ha MECTE,
B MOJIYKHJIKHX cpenax — 3MmeeBuaHoe. Jnuna — 7- 14 mxH, mupuna — 0,07-0,14 mMxH. MIMeroT Tpex-
CJIONHYI0 000JIOUKY, TOHKYIO PETUIHYIO OCEBYIO HUTh M LIUTOIIA3MAaTUYECKYIO CIIUpallb, KOTOPas
pPaBHOMEPHBIMU 3aBUTKaMH OKPY’KaeT OCeBYI0 HUTh. L{uTorasma umeer coOCTBEHHYIO OeccTpyK-
TypHY10 000y0uKy. J)KTyTUKOB U YHIyJIupytoieil MmeMopanbl HeT. Juddepennupyrorcs Ha OCHOB-
HbI€ CEpOJIOTHYECKHE TUIIBI, U3BeCTHO 124 cepotuma, 18 ceporpynn. B CHI' k Bo3OynuTensm jien-
TocTiupo3a OTHOCAT 13 ocHOBHBIX ceporpymm. Juarnoctuka: PMAJI — peakiusi MUKpOarTIrOTHHA-
UK ¥ ausmca. Jlenrocnupsl Mexy co00I0 CKIEUBAIOTCS IMOCPEACTBOM aHTUTEIN, TEPSIIOT TOJBUXK-
HOCTb, MOKET MPOUCXOJUTD JU3UC — 00pa3oBaHUE 3€pHUCTOCTH, pacnaj Ha ¢pparmMeHThl. OKpacka
1o P-I": p030BO-CepeHEBBIN LIBET.

Borellia recurrentis — Bo30ynuTenb eBpoONeiickoro BO3BpaTHOTO Thda, MepeacTcsi Yepe3 Mmiars-
HY!0 Bollb. M3BUTAas J1€BO- U MpaBOBpallaroIascs cnupaib JIuHoi 15-20 MkMm., mupuHoi 0,2-0,3
MKM. uMeeT 3-10 KpynmHBIX 3aBUTKOB, HEPaBHOMEPHBIX, C 3a0CTPEHHBIMU KOHLIaMu. MmeeT neHu-
CTyI0 31acTuyHyto obonouky u LIIM, mexay kotopsiMu jexar 15-20 mapamienbHbIX (GUOPHILI,
oOBMBarOIMMX TeJo KieTku. Het Muroxonapuit u yuaynupytromeit meMOpanbsl. CTporue anaspoobl.
JIBI>KeHNe — TOIYKO0Opa3Hoe, CrudaTebHO- MMOCTYNATeIbHOE. XOPOILIO OKpPAIIUBACTCS] aHUJIUHO-
BbIMH Kpacutessimu, 1o P-I" okpammBaroTcs B cuHe- (nOIeTOBBIN IIBET, TPAMOTPULIATEIbHBI.

Jnst uzydeHus: MOp(OJOTHH CIIMPOXET MOXKHO BOCIIONIB30BAThCS TOTOBBIMH Ma3KaMU W3
KPOBH MBILIEH, 3apaK€HHBIX CIHPOXETaMU BO3BpaTHOro TH(da (Wi OT OONbHBIX BO3BPATHBIM TH-
¢om). B oxpareHHOM MaszKe Cpeau IPUTPOLMUTOB BUAHBI TOHKHE CIHMPOXEThl MMerouue 3—b5
KPYIIHBIX 3aBUTKOB; JJIMHA Teja cnupoxerl5—20 MKwm, T. €. IPpeBOCXOIUT B 2—2,5 pasa AuameTp
sputpouurta (puc. 25).

Cx0acTBO cIMPOXeET € MPOCTEHIMMH:

- HE UMEIOT PETUIHON 000JIOUKH;

- UMEIOT 0oJiee CI0KHOE CTPOCHHE, YeM OakTepuu (oceBast HUTh, MUKPO(OUOPUILIBI);

- OKpaIMBarOTCs Kak U npocteiue ( mo P-I');

- 00pa3yroT UCTHI (TOKosIHecs Gopmbl);

- BBI3BIBAIOT 3a00JIEBaHUS 110 TEYCHUIO CXOMHBIC C MPOTO30iHON MH(peKIuel (Bo3BpaTHBIN TH(] TTO-
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X0 Ha MaJISIPHIO);
- IUI0XO KYJIbTUBUPYIOTCS.

CX0aCTBO CIUPOXET ¢ DAKTEPUSAMMU:

- UMEIOT HYKJICOMI;

- HalTOMUHAIOT CIIUPUILIBL;

- JIEJIATCS IPOJOJIBHO;

- YyBCTBUTEJbHBI K aHTUOMOTHUKAM U XUMHOIIpErapaTaMm;
- 00pa3yIoT IUCTHI

Oxpacka no Pomanosckomy - I'mm3a

Kpacka Pomanosckoro-I'mm3a — cmech asypa (opranudeckasl Kpacka, rnojry4aeMasi U3 me-
TUJICHOBOM CHHBKH), 503WHA U METHJIEHOBOW CHHBbKHU. Byayuu B pacTBope cruHe-(uOoIeTOBOrO IBe-
Ta, OHA OKpAIlMBAET KJIETOYHYIO IJIa3My B Toiy0oil IBET, a siipa KJIETOK, 3€pHUCTOCTb, CIIU3b,
KarcyJbl 0akTepuii — B KpacHO-¢puoneToBbld 1BeT. Kpacka mHUpoko NpuMeHseTcss B MUKPOTEXHU-
K€, TaK KaK I03BOJIIET OOHAPYKUTh pa3juuHble LuTojgorudeckue aeranu. Okpacka no PomaHos-
ckomy-I'mm3a sBISieTCS OJTHUM U3 OCHOBHBIX METOJIOB MPU HM3YYEHHH MOPQOIOTUU KpoBemapaszu-
TOB, a TAK)KE TPH MCCIIEOBAHUU (POPMEHHBIX 3JIEMEHTOB KPOBH.

Cnioco6 npumenenust. K 10 M1 AUCTHILTMPOBAHHOM BOJIBI HEUTPAIBHONW PEAKIIMH HETOCPE/I-
CTBEHHO TIepej] OKpacKoi mnpemnaparta mpubasisioT 10 Kamrens Kpackd M TOTYAC )K€ HAIMBAIOT HA
dbukcHpoBaHHBIN Npenapar (WK MOrpy>KaloT MpenapaTt B CTaKaHYUK ¢ Kpackoi). Uepes 1 vac kpac-
Ky CJIMBAIOT, IIperapar MpOMBIBAIOT BOJIOM, BBICYIIMBAIOT Ha BO3AyXe U uccienytoT. Eciu nome-
CTHUThH IpernapaT ¢ Kpackoil B Tepmoctart npu 37°, To okpammBanue npoucxonut Ovictpee (30—40
MUHYT).

Pe3ynpTaTsl OKpammBaHUs 3aBUCAT OT CBOMCTB BOJIbI, IOATOMY CIIEYET IIPOBEPSATH €€ pe-
akiuio (oHa nomkHa uMets pH=6.8—7,0).

6. Mopdonorus pukkeTtcumn

PukkeTcusiMi Ha3bIBalOT CBOEOOPA3HYIO TPYIIY
MHUKpPOOPTraHU3MOB, 3aHUMAIOLIYI0 MTPOMEXYTOUHOE
MOJIOKEHHE Mexy OakrepusmMu u Bupycamu. C
OaKkTepusMU OHU CXOAHBI MO CBOEH MOp(dOIOTrHH:
MeNbuailiie MHUKPOOpraHu3Mel paszMmepoM 0,2—
0,3x0,3—1 MKM, pUKKETCHH UMEIOT KOKKOBHTHYIO
win OausipHyto GpopMy, mpuueM ode 3T (GopMel
Ype3BbIYAITHO MOJIUMOP(HBI.
' ITo I1. @. 3npongoBcKkOMy, HAOIIOJAIOTCS Ye-
Puc. 30. Pukkercun, THIPE MOP(OIOTHUCCKUX THIA PHUKKETCHH: 1) KOK-
'~ KOBUJHBIC; 2) MAJIOYKOBHAHBIE (KOpoTKue); 3) Oa-
HWUISpHBIE (JUTMHHBIE, U30THYTHIE); 4) HUTEBUIHBIE.
BHyTpukierouHoe pa3MHOKEHHE M aOCOJIOTHBIA Mapa3suTU3M CONMKAIOT PUKKETCHUH ¢
(GWIBTPYIOIIUMUCS BUPYCaMHU.
Pukkercun okpammBaroTCs Kpacko PomaHoBckoro-I'mmsza B pO30BO-KpacHBIM IBET.
Oxkpacku pukkercuii 1o I1. @. 3apogoBCcKOMY: MpemapaT TOHKUM CJIOEM HAaHOCST Ha CTEKJIO, (PUK-
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CHPYIOT Ha IJJAMEHHU U OKPAIIMBAIOT pa3BeJCHHBIM KapOonoBbM (pykcuHoM (10—15 kanens ¢yk-
cuHa Ha 10 M1 IBaXKIbl TUCTHJTMPOBAHHOM BOJIBI) B TE€UEHHUE 5 MUHYT. 3aTeM Mpernapar odeciBe-
YUBAIOT NOrpyxeHuem Ha 1—3 cexyHabl B cinadyto (0,01%) consiHyto KUCIOTY, IPOMBIBAIOT BOJOM
u nokpamuBaroT B TedyeHue 30 cexkyna 1 % BogHON METHIIEHOBOM CUHBKOW. PUKKEeTCHI OKpalinBa-
I0TCS B PyOMHOBO-KPAaCHBIN IIBET, a KJIETOYHBIC AJIEMEHTHI B Toy0o0i (MpoToruiasmMa) Wid CHHHMA
(siapa) 1BeT.

Pukkercuil SBASIOTCS Mapa3UTaMH Pa3TUYHBIX WICHHCTOHOTHX. Cpear MHOTOYHCICHHBIX
BHUJIOB PUKKETCUHM MMEIOTCS TMATOTEHHBIE JUIsl YEJIOBEKa W JKMBOTHBIX. 3apa)KCHUE PUKKETCHUSIMH
MIPOMCXOAMT MPHU MTOCPEICTBE KPOBOCOCYIIUX WICHUCTOHOTHX.

KonTposabHubie Bonpockl K 3aHATHIO Ne 3 «CTpoenne 0akTepuaibHOi KieTtku. U3zyye-

HHE CTPYKTYP 0aKTepHAJBLHOMH KIeTKI»

1. O6s3aTenbHBIC U HEOOS3ATEBHBIE CTPYKTYPBI OAKTEPHUATIBHON KIICTKH.

2. Kancyna. ®ynkiun. CriocoOb! BBISBICHUS KaIICYJIbI.

3. Krytuku. @ynkiuu. OKpacka KI'yTHKOB.

4. Bximouenusi. Gynkuun. Okpacka 3epeH BOJIIOTHHA.

5. Cnopsl. ®ynkuuu.Okpacka crop.

6. Orambl ciopoobpazoBanus. [Ipopocranue ciops

7. MuxpoBopcunku. CtpoeHue u QpyHKIUH.

8. Kierounas crenka. @yHKIUU.

9. CTpoeHune nenTuaoraiuKata KIeTOYHON CTeHKU

10. CtpocHuE KJIIETOYHON CTEHKH TPaMITOJIOKHUTEIBHBIX OaKTEPHiA.

11. Ctpoenue KJIETOUHOM CTEHKH T'PaMOTPUIATENIbHBIX OaKTepuid.

12. [lurorutazamaruyeckas MeMOpaHa, CTpOCHHE, (yHKITUH.

13. TlepumnasmaTuueckoe NpoCcTPaHCTBO, HYHKIIUH.

14. IluTomia3ma, e€ COCTaBIISIOIINE.

15. IHK (ayxieotun, reHodop).

16. Pubocomsr.

17. TlpuroToBreHne NpenapaToB «BHUCSIUAs KAL) U «pa3/iaBIeHHAs KaTuisy.

18. Mopdosorust ciupoxer.

19.Ctpoenne Treponema pallidum, Leptospira interrogans, Borellia recurrentis

20. Mopdomnorust IpoxKenog00HbIX TPHOOB

21. Mopdomnorust pUKKeTCHH.

II. PU3N0J0I'USA MUKPOOPI'AHU3MOB

B otnene “@usnonorus MUKpOOPraHHW3MOB” H3Yy4arOTCS OCHOBHBIE (PYHKIIMM MHUKpPOOOB -
NUTaHUE, Pa3MHOXKEHHUE, JbIXaHUe, ABIKeHHE. BiusHue Ha MUKpOOOB BHEIIHUX (DaKTOpPOB, pa3-
JIMYHBIE MPOSBICHUS UX XUMUYECKON aKTUBHOCTH, UCIIOJIb3yEMBIE B JIAOOPATOPHOU MPAKTUKE C -
arHOCTUYECKOH 1elnblo. JleiicTBUS MUKPOOHOH KIIETKH, 00YCIOBIMBAIOIINE UX POJIb B MATOJIOTUYeE-
CKUX Ipoleccax B opranu3me. HakoHnern, cBoeoOpa3Hble IpPOIECCHI, KaK SIBJICHUS aHTaroOHM3Ma
MHUKPOOOB U (peHOMEH OakTeprodaruu.

1. OCHOBHbIe NpUeMbl 6aKTepPUOSIOrMYecKkom TEXHUKM U annapartypa
1.1. Ob6palleHune c bakTepunanbHbIMU KyNbTypamm

B cBoeil gesrenbHOCTH MUKPOOHOJIOT paboOTaeT ¢ “YUCThIMU’ KyJIbTypaMu MHUKPOOOB (POCT
MUKpPOOOB TOJILKO OJIHOTO ONPEEICHHOI0 BUa), TOOUBAsACh UX MOJyUYEHUs U3 HCCIEAyeMOro Ma-
Tepuana, a 3aTeM MOAJEPKHUBAsi POCT YHCTHIX KYJIBTYp B TeueHHE He0OXoauMoro cpoka. IIpu nepe-
CeBE MX C OJIHOM cpenbl Ha APYTYI0 WU MPHU HU3BICUEHUU YACTH KYJIBTYPBHI JJISl MPUTOTOBIICHUS
Ma3Kka HeoOXOJMMO COOJIIOJIaTh YCIOBHS, 0OECIIEUMBAIONIUE MTPETOXPAHEHHE YUCTOW KYJIBTYpBI OT
3arpsi3HEHUS] TOCTOPOHHUMH MUKpoOamu. CoXpaHeHHE YUCTOTHI KYJIbTYpbI SBJISETCSI OCHOBOM Oak-
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TEPUOJIOTUIECKOHN paboThl, TaK KaK TOJIBKO MPU ITOM YCIOBHU BO3MOXKHO TOYHOE BBISIBIEHUE BCEX
CBOMCTB M3y4aeMOro MUKpoOa (MOp(hoIorndecKux, OMOXUMHUYECKHUX U Jp.).

W3BriekaroT MUKPOOOB M3 TPOOUPKH C TTOMOIIBIO METAJUTMUECKOH (TIATUHOBOM ) TIPOBOJIOKU
B BHJIE NETJIM WIH UIJIbl, KOTOPBIE CTEPUIIM3YIOT B IJIaMeHH ropenku. [Ipu sTom netins (wim uria)
OBICTPO HaKaJIMBAaETCs U TaK )K€ CKOpPO OCThIBAaeT Oe3 moBpexeHus metawia. [Ipu npoxanuBanuu
NEeTJII0 WM ULy CIeAyeT JepKaTh B IJIAMEHU BEPTUKAIBHO JUIS TOTO, YTOOBI MPOBOJIOKA Ha BCEM
IPOTSKEHUM OblIa HaKajJeHa JI0KpacHa. 3aTeM, MPOBEs HECKOJIBKO pa3 ye-
pe3 Iiamsi, CTePHIIN3YIOT U OMIKaWIINi K IPOBOJIOKE OTPE30K CTEKIISIHHOM
WM METAJUINYECKOM MaJIOYKH, B KOTOPYIO Bl€JaHa NeTJIs.

IIpuKOCHOBEHHE K KYJIBTYPE CIUIIKOM ropsdYei METIN MOKET IOBpe-
IUTh MUKpoOaM. OCTyXaroT METII0, NPeABAPUTEIHHO MPUKOCHYBIIUCH €10 K
BHYTPEHHEH MOBEPXHOCTU MPOOUPKHU WM XKe K MUTATEIbHOH cpeze, cBoOo -
HOM 0T 0aKTepHalbHOTO HayleTa (€clii UMEIOT JIeJI0 C TBepOi Cpeoi); eciu
IIPOBOJIOKA HEAOCTATOYHO OCTHUIA, TO Cpela IpPU MPUKOCHOBEHUU IETIH C
TPECKOM PaCIUIaBIACTCS WU “KUIUAT .

Jis M3BIeUEHHSI KYJIBTYpBI C LEIBIO MPUTOTOBJICHUS Ma3Ka MpoOup-
Ky OepyT B JIEBYIO PYKY MEXIy OOJIBIINM M YKa3aTEeJIbHBIM NaJIbIIeM B IOUYTH
TOPU30HTAJIBLHOM TOJI0KeHUU. [Ipu 3TOM N0JKHA OBITH XOpOILO BHUJHA BCS
MOBEPXHOCTh MUTATENLHOM Cpeibl C KyJIbTYPOU OaKTepUil.

be3pIMAHHBIM NaNbLIEM U MU3UHLEM [IPaBON pyKH (OCTajbHBIE MaJb-
bl IPABOM PYKH 3aHATHI METJIEH) BHIHUMAIOT U3 IPOOUPKH BaTHYIO MIPOOKY U

P

l’4

Puc. 5. Hraa
(a) m nerns
(6, 8, 2) nna

1oCeBoB; 6, 8 —
TIeTIST MPHTOTOB-
JleHa HelpaBWlb-
HO; & — NpaBHIIb-
- HO.

TaK JIep>KaT €€ BO BPEMsI IIOCIIETYOIINX MAaHUITYJISIUI.

BriHyB npoOKy, CTepHIIM3YIOT Kpas MpOOUpPKHU, O0XKHras WX Ha Iuia-
MEHU T'OpPEJIKHU, 3aTEM MOrPY>Ka0T METII0 B IPOOUPKY.

OctynuB mnemno, 0epyT €0 HeOONbIIOe KOIUYECTBO KYJIbTYpPHI IS

IIPUTOTOBJICHUS Ma3Ka, HE 3aXBaThIBasi MMUTATEIbHON CPEJIBL.
BbiHyB netmimo, onsaTh 00XKHMraroT Kpail mpoOHpKH, a TakXkKe Clerka O0XKHIraiT M MpoOKy,
MOCJIE YEero €10 3aKphIBatoT NMpoOupKy. He Beimyckas nmeTiv u3 pyk, CTaBsAT NPOOUPKY B IUTATHB U
IPUCTYNAIOT K IPUTOTOBJIEHUIO Ma3Ka.

1.2. MepeceB 4MCTOW KynbTypbl HA NAOTHbLIE NUTATENbHbIE Cpeabl

[TepeceB mnu nepeBUBKA YUCTHIX OaKTEpPHANBHBIX KYJIbTYp SIBIsETCS HanboJiee 4acTol Ma-
HUMYJSLIKMEN B MOBCETHEBHOM JlabopaTtopHoW mpakTuke. IlepeceB uMcTON KyJBTYphl Ha CBEXYIO
MUTATENIbHYIO Cpelly HEOOXOAUM JIJIsi COXpaHEHHUS KU3HEIeATEIbHOCTH MUKPOOOB, TaK KaK IIpH po-
CT€ OHM M3BJIEKAIOT U3 CPEJbl MUTATENIbHBIM MaTepuall U HACHIIIAIOT €€ MPOAYKTaMH COOCTBEHHOTO
oOMeHa, Mo3TOMY Cpella CTAHOBUTCSI HEMPUTOJHOM UIs HOPMAJIbHOIO pocTta MUKpoOoB. Ilpu uc-
CJIeZIOBaHUHM MOP(OIOrHYECKHX U OMOJOrMUYECKUX CBOMCTB MUKPOOOB TaK)Ke HEOOXOIUMBI ITOCEBbI
Ha CBEXKHE CPEeJIbl, TAK KaK U3yueHHUe MPOXOAUTCS JIHUILb Ha KyJIbTypax OMpeaeJIeHHOTO BO3pacTa.

OCHOBHBIM HENPEMEHHBIM YCIOBHEM IIPU TIOCEBE SIBISIETCS COXPAHEHHWE YUCTOTHI KYJIb-
TYpBbI, T. €. MOCTOSIHHOE COXpaHEHHE B MPOOUPKE TOJIBKO OJHOTO BHUJAa MHUKpPOOOB, O€3 3arps3He-
HUS €r0 MOCTOPOHHUMHU MUKpoOamHu. J[71st 3Toro HeoOXoauMo coOII0IeHHe BCeX JieTaneil TeXHUKU
1oceBa, 00ECIeYnBAIOUINX CTEPUIIBHOCTh. [loceBbI MPOM3BOAATCS HEMOCPEICTBEHHO OKOJIO 3a-
AOKEHHOU TOPEJIKH, B IJIAMEHH KOTOPOM CTEpUIIM3YeTCs MeTJIsA, 00KUTat0TCs Kpasi IPOOMPKHU, KOTAa
€€ OTKpPBIBAIOT M 3aKpbIBAIOT, & TaKKe M NMPOOKU MPOOMPOK, BIHMMaeMble npu mocese. Creayer
MOMHUTb, YTO, HECMOTPS Ha OBICTPOTY BCEX MAHUITYJIALUH, OTKPHIThIE TPOOUPKH HEKOTOPOE BpeMs
COIPHUKACAIOTCA C BO3TyXOM, BCETa COAEPKAIIUM OO0JIbIIIOE KOJTMYECTBO MUKPOOOB. [[j1s1 TOoro uTo-
Obl HE BHECTHU MOCIEIHUX B MPOOUPKH, BCE JIBMXKEHUS PYKH IPU MTOCEBE JJOJKHBI OBITH OBICTPBIMH,
HO TOYHBIMH M OCTOPOKHBIMH; MPOOUPKU CIEIyeT Jep>KaTh CHJIBHO HAKJIOHEHHBIMH, TaK Kak B
IPsIMOM TIOJIOKEHWH B HUX HEMOCPEACTBEHHO “‘mananu’’ Obl OakTepuu u3 Bo3ayxa. [Ipu mocese
HEJb3sl Pa3roBapuBaTh, KalUIATh, TAK KaK IPU 3TOM ¢ MeJIbYalIIMMM KalelbKaMu CIU3H BbIJIEI -
IOTCSI MUKPOOBI U3 POTOBOM MOJOCTH. B KOMHaTe He TOHKHO OBITH KOJIEOAHUH BO3IyXa OT XOXKJIe-
HUS IPYTHX JIML, TeM 0oJjiee HEJOMyCTUMO MTOAMETaHHE 110JIa BO BPEMs [TOCEBOB U JaXKe HE3aJ0JIr0

31



710 HUX.
Ilocesvl na nnomuvie cpedvl. CaMbIM YaCThIM METOJIOM NEPEBUBKU OaKTEpuil ABISETCS MOCEB
HA NPOOMPKY € KOCHIM arapom.

1. IlpoOupky c YHCTOH KyJbTypOl Ha KOCOM arape OepyT B JIEBYIO pPyKy B HaKJIOHHO-
TFOPU30HTAJILHOM I10JIOKEHUHM MEXAy OOJIBIIMM MajiblieM U NEepBOM MSCTHOW KOCThIO; CKOLICHHAs
IIOBEPXHOCTh arapa MOBEpHYyTa K Ija3aM M JOJDKHA ObITh BCS BUAHA. PA70M ¢ MpoOUpPKOH ¢ KyJib-
TypO# MOMEILAIOT B TOYHO TAKOM € IOJOXKEHUU NMPOOHPKY C HE3aCESHHOW MUTATEIbHONW Cpeioi.
[TpoOupku Aep:kar B TAKOM IOJI0XKEHUH, HE BBIITYCKas UX U HE IepecTaBisis, BO BpeMs BCeil MaHU-
ITyJIILUYU TIOCEBA.

2. B34 B mpaByl pyKy Inerie-
JiepKarelb, Kak IMcyee Iepo, IPOoKa-
JUBAIOT NETIIIO, IEP>KA €€ BEPTUKAIBHO
B IJIAMEHU T'OpEJKH, JO KPacHOro Ka-
JIeHUs, 3aTeM OBICTPO IMPOBOJAT yepes
iamsi 2 — 3 pasa OTpe30K JeprKaTelis
= y nemin. [IpocrepunnzoBaHHy0 NETIIO

HE BBIIYCKAIOT U3 PyK 10 KOHIA IIoCce-

== : Ba U CICIOAT, yTOOBI OHA HU K UMy HC

: : IIPUKOCHYJIACh.
Puc. 8. Ilepecep H3 onHOE NPOGHPKH 'B APYryio.

3. Mu3uHLEM IIpaBol PYKH IUIOTHO 3aXBaThIBAlOT HAPY’)KHBbIE KOHLbI BaTHBIX NMPOOOK U BBIHU-
MaroT NPOOKU U3 MPOOUPOK; NpU AATbHEHIIMX MAHUIYJALUAX CIEIAT, YTOObI MPOOKU HU K YeMy
HE MPUKOCHYJIUCK.

MoxHO aep)xaTh NPOOKU B JIEBOM pyKe, IOMECTUB OJIHY U3 HUX MEXAY O€3bIMSHHBIM U CpPell-
HUM, & BTOPYIO — MEXJly CPEAHUM U yKa3aTeIbHbIM HaJIbLIEM.

4. O6xkuraroT Kpas IpoOUpOK Ha IJIAMEHU TOPENIKH.

5. BBoagT netiio B NpoOUpPKY C KyJIbTYpOil; MPUKOCHYBILIKCH METJIENH K Y4acTKy Cpeibl, CBOOOI-
HOMY OT TOceBa, yOeXJatoTCsl, 4TO METIs OCThUIA (arap He JOJDKEH “KUMeTh” MoA Hetieil); oepyT
MOJIHYIO METIIO KYJIbTYpBHI.

6. BeIcTpO TepeHOCAT METIO0 C B3ATHIM MaTepHajIoM B IPOOUPKY C MUTATEIbHOM Cpesioil, He 3a-
JieBasi KpaeB M CTEHOK 00enX MpOoOUPOK.

7. OmyckaroT METII0 10 KOHAEHCAIlMOHHOM BOJIbI, HaXoAsAlIeHcs: y JHA MPOOUPKH, U JIeNaoT
MIOCEB KYJBTYphl Ha CKOIIEHHON MOBEPXHOCTU CpPeAbl OJTHUM U3 TpeX crocoOoB: 1) moces uepToit
— MPOBOJAT" METIIO MO MPSAMOM JIMHUU 10 CEPEAUHE NMUTATEIBHON CpeAbl OT KOHJEHCAIIMOHHOM
BOJIBI IO BEPXHEro Kpas; 2) MoceB “IITPUXOM’~ — IMPOBOISAT 3Ur3aroo0pa3HyI0 JIMHUIO, CKOJB3S:
HeTeH 1o MOBEPXHOCTU CPeJibl OT OJHOTO Kpas MPOOUPKU K APYyromy, MOAHUMAs IITPUXU OT KOH-
JICHCAIIMOHHOM BOJIbI /10 BEPXYIIKH CPEbl; 3) MOCEB CIUIOIMIHON — pacTHpaloT MaTepuall Herpe-
PBIBHBIMHU KPYT'OBBIMH JIBH’KEHUSIMHU 110 BCEW TOBEPXHOCTU IUTATEIBLHON CPEJIBI.

8. BboIHMMAIOT MeTo U3 NpoOupKu. beicTpo 00KuraroT Kpast NpoOUPKU U BHYTPEHHUE KOHIIBI
npoOoK; He TyIlIa 3aropeBIIUXCcs MPOOOK (He AyTh Ha MPOOKH!), BCTABIISAIOT UX B IPOOUPKH.

9. TmaTenbHO MPOKAIUBAKOT METIIO HA IIJIJAMEHU U CTaBAT €€ B IITaTHUB.

10. OTcTaBUB B CTOPOHY HMPOOUPKY C KYJIbTYpOIl, HO HE BBIMYCKasi U3 PyK BHOBb 3aCESIHHOM
NpOOMPKH, HAMUCHIBAIOT Ha HEW Ha3BaHUE IIOCEIHHOTO MUKpoOa M JaTy IMOceBa; TOJIbKO MOCie
ATOTO MPOOUPKY C MOCETHHBIM MAaTEPUAIOM CTaBAT B IITATHB, KOTOPYIO MOMEIIAIOT 3aTEM B TEPMO-
cTart.

2. MnutaHne MUKpoopraHN3ImMoB

AKT nuTaHus y 6akTepHil OCyIIeCTBIsSETCS MyTEM OCMOCa MUTATENbHBIX CyOCTPaTOB Yepe3
000J104KyY, KaK uepe3 MOoIyIPOHULIaeMYI0 MEMOpaHy.

Heo6xonuMmele 11 mUTaHUS MUKPOOOB BEIIECTBA Pa3HOOOPA3HbI, HO 0053aTENIbHO MPUCYT-
CTBME B HMX TAaK Ha3bIBa€MbIX OPraHOI€HOB — KHCJIOPOAA, BOJOPOJA, YIVIEPOAd, a30Ta, HAINYME
KOTOPBIX SIBJISICTCA HEOOXOAUMBIM JUISl CHHTE3a TMPOTOIUIA3MBI U JUI KHU3HEIEATETbHOCTH MUKPO-
00B. Tumnbl nutanus y O6akTepuii pa3HOOOpPa3HBI B 3aBUCHMOCTH OT TOTO, B KaKOW Mepe MaHHBIA
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MUKPOOPTaHU3M CITIOCOOCH CUHTE3UPOBATh OPraHUYECKHE BEIIECTBA!

IUISL OTHUX — NPOMOmpodhos — MUTATEIBHBIMH CyOCTpaTaMH SIBIISTFOTCS] BEIIECTBA B BHUIE dJie-
MEHTOB, U3 KOTOPBIX MUKPOOBI CITOCOOHBI CAMHU CHHTE3HPOBATh CIIOKHBIC BEIECTBA,

IPYyTUM — Memampogham — TpeOyIOTCS U TUTaHUS CIIOYKHBIC BEIIECCTBA;

IUTSE aymompoghoé Hy KHbl HEOPTaHUYECKUE BEIIECTBA,

UL 2emepompoghos, K KOTOPBIM MPUHAJICKUT OONBIIMHCTBO Canpo(HUTHBIX OakTepuii, HE0O-
XOJIUMBI OPTaHUYECKHE MTUTATEIbHBIC CyOCTPaThI;

MaTOTCHHBIC OAKTEPUHN — napampo@vl — SBISIOTCS Tapa3uTaMH, IS )KU3HEICSITEIbHOCTH KO-
TOPBIX HEOOXOIUM JKUBOTHBIN OEIIOK.

K xapakTepHbIM 0COOEHHOCTSIM IIpOIecca MUTAHUS y OaKTEepPHii OTHOCUTCS,

- BO-TIEPBBIX, OBICTPOTAa U MHTEHCHUBHOCTH, O0YCJIOBJICHHBIC TOHWKCHHBIM OCMOTHUYECKUM J1aB-
JICHUEM U OBICTPBHIM OOMEHOM BEIIECTB C OKPYIKAIOIIEH Cpeaoi;

- BO-BTOPBIX, CIIOCOOHOCTH OaKTEpUi MPUCTIOCOONIATHCS K OKPYKAIOLIUM YCIOBHSIM U U3MEHSTh
THUT TTUTAHUS U XUMUYECKUI COCTaB CBOEro tena. [I[puMepoM MOMKET CIyKUTh JIETKOCTh Mepexoa
OT MapaTpoHOro TUIA MUTAHHS K TeTepOTPOHHOMY MPHU KyJIbTHUBUPOBAHUN NATOTCHHBIX OaKTEpHiA
Ha MEPTBBIX OPTaHUYECKUX CyOCTpaTax (MCKYCCTBEHHBIC IMUTATEIBHBIC CPEIbI) IMOCIE BBIICICHUS
WX U3 OPraHU3Ma, IJIe OHU IHUTAJIKCh 33 CUET JKUBOTO OPraHU3Ma.

2.1. OCHOBHbIE NUTaTENbHbIE cpenbl

N3yyenne pazHOOOpa3HBIX CBOWCTB MHUKPOOOB MOXKET MPOHU3BOAUTHCS B Jaboparopuu
TOJIBKO B YCJIOBHSAX, KOT/Ia MUKpoOaM oOecriedeHa BO3MOXKHOCTh PACTH, Pa3MHOXKAThCS M TPOSIB-
JISTh CBOIO JKM3HENEATEIHHOCTD; OJJHUM U3 TaKUX BAXKHEHIIINX yCIOBUH SBIISETCS MPUMEHEHHUE CO-
OTBETCTBYIOIIUX MUTATEIBHBIX CPEJl JIsl BRIPAIIMBAHUS MUKPOOOB.

B nabGoparopHoil mpakTHKe MPUMEHSIOTCA KHJIKHE U TBepJble (IJIOTHBIE) MUTATEIbHBIC
Cpeabl; TIOCIEAHHE SBISIFOTCA Hanboiee yA0OHBIMH 151 paOOTHI.

OcHoOBHbIE Ka4eCcTBAa NUTATEIbHOM Cpeanl

- JIOJDKHBI cOZiepKaTh BCe HEOOXOAMMBbIE BEIIECTBA (MCTOYHUKHU YTIEpoaa U a30Ta, GaKkTopbl po-
cTa);

- uMeTh omnpeaeneHnyo pH cpensl: HelTpanbHas 7,2 - 7,4 nis OGOJNBIIMHCTBA MUKPOOPTAHU3-
MOB, I1IeJ04Has (XoJepHblii Bubpuon) — 9,0, cnabokucnas -6,2 - 6,8- TyOepkyse3Has najnouka;

- IPO3PAYHBIMU;

- CTEpUJIbHBIMH;

- BIIQKHBIMU;

- Oy(depHBIMU- T.€. cOollepKaTh BELIECTBA, HEUTPATUIYIOIIME MPOIYKTHI OOMEHa, YTOOBI HE W3-
MeHunacek pH cpensr;

- N30TOHUYHBIMU — BHE M BHYTPH KIIETKH MaplUUAIbHOE JaBJIeHUE JODKHO OBITh OJMHAKOBBIM;

- OIpeJieIeHHas BI3KOCTh, KOHCUCTEHIIHS;

- MUMETh OIpPE/EICHHBIH OKCIUTEIBHO — BOCCTAHOBHUTEJBHBIN MOTEHIMAN- MOKa3aTelb Hachl-
HIEHHOCTH cpenibl KucaopoaoM. /st onHUX M/0 HyKeH BbICOKHM, He Huxke 10, 11 apyrux (aHas-
poObI) — He BhILIE 5;

- YHU(UUIUPOBAHHBIMH — COJEPXKATh IMOCTOSHHOE KOJMWYECTBO OTIEIbHBIX HHTPEAUEHTOB —
CTaHJapTHBIN COCTaB.

Kaaccudukanus nuTaTeIbHbIX Cpe 10 HA3HAYEHUIO

- yHueepcanvHbie — pacTyT MHOTHE Buabl Oaktepuit — MIIA, MIIb, arap u 6ynboH XOTTUHTEpa.
OcHoBOM ISl X MPUTOTOBJICHUS SIBISETCS MSICHAs BOJA, COJEprKallasi HIKCTPAKTUBHBIE BEIlECTBA
U3 CBEXKETO (HE MOPOYKEHOT0) MsCA;

- JughghepenyuanvHo- ouacHocmuyeckue — MOXHO OTIIMYHUTH OJIUH BUJ OAKTEPHI OT IPYTUX IO
uX (hepMEHTATUBHOM aKTUBHOCTH — cpeabl DHN0, JIeBuHa, [Inockupesa, ['ucca;

- cenlekmugHble — Ha HUX UHTHOUPYETCsl POCT OJJHUX M CTUMYJIUPYETCSI POCT APYTUX MHKPOOp-
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raHU3MOB (HCIIONB3YIOT CIienaIbHbIe BemecTBa: cpeaa [lnockupeBa- coau )KeMIHBIX KUCIIOT, Cpe-
na PamornopT- xemds, CeCHUTOBBIN OyIbOH- celleHUT). Eciu moceBHOM MaTeprall COAEPKUT CMECh
pa3Ho00pa3HBIX MUKPOOOB, HA MUTATEIHHON CPE/Ie PaHBIIIEC BCETO MOSBIISIETCS POCT TOTO BHJA, JJIS
KOTOPOTO JIaHHAs Cpe/ia SBISIETCS SJICKTHBHOM, a pa3MHOXKECHUE APYTrUX MUKPOOOB U3 cMecH He Oy-
JET WY HACTYIUT 3HAYUTEIBHO TI03KE.

- Ougpepenyuanvro-cenekmusHvie - COYETAIOT CBOMCTBA AU (PepeHInanTbHO — JUarHOCTHYe-
CKHX U CeNeKTUBHBIX cpell (cpena [Tnockupena);

- cneyuanvHble — pacTyT OaKTepHH, KOTOPhIC HE PaCcTyT HAa YHUBEPCAIBHBIX cpeaax (cpena Mak-
Kost ju1s Tynspemun, cpea JlepeHmreiina — Mencena s MukoGakTepuii TyGepKyesa);

- cuHmemuieckue — COJEpPKAT XMMUYECKHE BEUIECTBA ONPENIEICHHOr0 COCTaBa (pPacTBOPHI He-
OPraHUYECKUX COJICH, XUMUYECKHE BEIIECTBA KaK UCTOYHUKA yIiiepojia U a30Ta);

- nosycuHmemuieckue — K CHHTETUYECKUM cpeiaM T00aBISIFOT MPOAYKT OMOJIOTHYECKOTo Mpo-
HCXOXKJIEHUS (CBIBOPOTKA KPOBH).

IIpuroroBjieHne MsICHOMH BOIbI

1. 500 r msca, 0CBOOOXKIEHHOTO OT KOCTEH, )KUpa U CYXOXKHIIIUN, pa3pe3aroT Ha MEJIKHE KyCOUKU
(uu mpomycKaroT yepe3 MICopyOKy), 3auBatoT 1 J1 (JIBOMHONM 00beM) BOJONPOBOIHOM BOJIBI.

2. OCTaBISIOT B IPOXJIAAHOM MECTE HAa CYTKH WJIM Ha 2 yaca B TepmocTare npu 37°.

3. OTXXMMAIOT MSICO Y€pe3 MapJIt0 WM MTOJIOTHO.

4. Kunarar 5 MUHyT, 1at0T OCTHITb.

5. @uabTPyYIOT Yepe3 BaTHbIN GUIBTP U JOIHMBAIOT BOJIOW JI0 TIEPBOHAYAILHOTO 00BhEMa,

HpI/IFOTOBJ'IeHI/Ie MSACO-IICNITOHHOTO ﬁyJ'ILOHa

1. B 1 1 MsCcHOM BOJBI PACTBOPSIOT MPH OAOTPEBAHNUN U TOCTOSITHHOM ITOMEIINBAHUH CTEKJISIH-
Hoif manoukoif, 10 (1%) nentona u 5t (0,5%) moBapeHHOM comu.

2. YCTaHaBIIMBAIOT CIa00MIETIOUHY0 peakiuto mpu momomu 10% pacTBopa coabl (MU €IKOTO
HaTpa) Ha JJakMyc (KpacHas JJakMycoBasi OyMa)KKa CJIerka CUHEET).

3. Kunsitar 30—45 MuHyT.

4. J1atoT OCTBITh, PUIBTPYIOT Yepe3 OyMaKHbINH (GHIIBTP U TOBOJAT J10 IEPBOHAYAIBHOTO 00beMa
BOJIOH.

5. Iposepsitot mo pH- MeTpy M UCTIPABISIOT peakuuto, ycraHoBus pH= 7,4—7,6 (mpu nomoriu
10% pactBOpa wIENIOUM, €CIIM PEAKLUsS KUCHasd, WIH ACLUHOPMAIbHON COJIIHOM (MM YKCYCHOM)
KHCJIOTBI, €CIIM PEAKIIUS CIUIIKOM IIET0YHas).

6. CHOBa KHUIIATAT, OCTYKalOT, QUIBTPYIOT.

7. Crepunuzytor 15—20 munyT B aBTOKsaBe npu 120°. [lepen crepunmsanueil npuroToBieH-
HBIH OynboH paziuBatoT mo 50—100 mut B K006l 1 110 5—6 MIT B TPOOHPKH.

OOBbIuHBIN, WM “TIPOCTON”, OYJIHOH MPUTOJCH AJIS BhIpAIIMBAaHUs OOJBIIMHCTBA OAKTEPHIA;
JUIS HEKOTOPBIX Ke€ M3 HUX, 00Jiee TpeOOBATEIbHBIX K MUTATEIBHOU cpefie, K OyIbOoHY J00aBISIOT
1 % rmoko3bl (“‘caxapHblii” OyJbOH U KYJBTUBHUPOBAHMS CTPENTOKOKKA), 2—5% TIHIepHHA
(“rmunepuHOBRIA” OyJIBOH TS TYOepKyJie3HbIx OakTepwuii), 10—20% ceiBopotku, 25—30% acmu-
TUYECKOU KUAKOCTH.

OOblyHast HeMTpanbHasl WK cllabolIeslouHas peakius OylboHa Ui HEKOTOPhIX OakTepuit
JOJKHa OBITH M3MeHeHa Ha Oonee kucnyro (pH=6,8 mist TyOepKkyne3Hoi najouku) uin Oomee mie-
nounyto (pH=7,8 ms nudrepuitHoit mamouku, pH=7,8—8,0 my1s1 XonepHoro BUOproHa).

HpI/IFOTOBJIeHI/Ie MSACO-IICNITOHHOIO arapa

1. K npuroroBnenHomy OynboHY npubaBisior 2—3% arap-arapa, IpeaBapUTEIbHO H3MENb-
YEHHOTO, U HArpeBaroT CpPeay N0 IMOJIHOTO PacTBOpPEHUs ero. Aarap-arap — pPacTUTEIbHBIN CTY-
JIeHb, TOOBIBaEMBIN M3 MOPCKUX Bogopociei. [Ipu nobaBieHun K )XKUAKOU cpefe, arap-arap mpuja-
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€T el TaKyIo IJIOTHOCTb, YTO PACIUIABJIICHHE €€ BO3MOXHO TOJIBKO MIPHU TEMIIEPATYPE KUTICHHUS.

2. PactuiaBiisitoT B aBTOKJIaBE.

3. Ocryxatot arap 10 50°.

4. J1ns npocBeTIACHUS Cpeibl 100aBIIAIOT OEIOK OJHOrO KypUHOTrO SIiIa, TIIATeIbHO CMEIIaH-
HBIM C JBOWHBIM KOJIMYECTBOM XOJIOJTHOW BOJIBI.

5. I[TomeniaroT B aBTOKJIaB Ha 45 MUHYT nipu 115° 115 ocakaeHus (XJI0Mbs CBEpHYBIIErocs 0er-
Ka a7IcOpOUPYIOT BCE B3BEIICHHBIC YACTHIIHI).

6. OuIBTPYIOT arap Wiu uepe3 Oymary, Wi 4epes3 CJIoi BaThl B ropsiueM aBTOKJIaBe, UJIU B CIie-
[UAIBHON METaJNTNYeCKOH BOPOHKE C ABOMHOI CTEHKOM, Ky/la HaJuTa ropsyasi BojAa; Mpu 3TOM BO-
POHKa BCE BpeMsI TIOJIOTPEBACTCS COOKY.

7. PaznuBaiotr yepes CTEKISHHYIO BOPOHKY € 3aKUMOM B MOCyAy (poOupKH, (hIakoHbI, KOJIOBI),
HE CMauyuBas Kpaes, 9TOOBI HE MPUCTAIa IPOOKa.

8. CTtepunu3yroT B aBTokjIaBe B TeueHue 15—20 munyT nipu 120°.

9. IIpUroTOBISIFOT B IPOOMPKAX CKOLICHHBIA M MPSIMOU arap (uiau arap ctoinbukom). B mepBom
cliy4ae MpOOUPKH C pacIUIaBICHHBIM arapom
OCTaBJISIOT B HAKJIOHHOM  TOJIOKE€HUH JI0 TIOJIHO-
ro 3acTbIBaHHUS, BO BTOPOM cCJIy4yae MpOOHPKH
MTOMEIIAIOTCS B IITATUB B CTOSYEM TOJIOKEHUH.

Cpena c arap-arapom UMeeT TO NpeuMy1ie-
CTBO, YTO OHA SIBJISIETCS TBEPJOM (IIOTHOI), BBU-
Jly 4ero BaKHEUIINe MaHUIYJISIIUK (HapuMep,
BBIJICJICHHE YUCTHIX KYJIBTYP) BO3MOXKHBI TOJIBKO
Ha arape. [ToaTomy MsCO - IENTOHHBIN arap sB-
JSIeTCsl OCHOBHOM CpeJioi B 1a00paTOpHOii mpax-
TUKE; OH MPUMEHSETCS B BHJIE “IPOCTOro” arapa WId Mociie J00aBJIeHUs K HEMY JTOTIOJHUTEIbHBIX
BEIICCTB (HAIIPUMEp, YIJIEBOAOB) U HHIUKATOPOB B BUJIE CIOKHBIX AU (HEePeHINATBHO - JHATHO-
CTUYECKHUX CpPeJl, WM TaK Ha3bIBAEMBIX ‘“3JIEKTUBHBIX  CpEl.

Puc. 33. IlpuroToBieHHe CKOIIEHHOrO arapa

Onpenenenne pH nurareabHOM cpeabl

Poct MukpoGoB, ux Mopdosorus u (HU3N0JOTHIEeCKUe CBOMCTB” MPOSABISAIOTCS TOJBKO Ha
MUTATENILHOMN cpesie OIpe/ieIeHHON peaKkluy, TaK Kak MUKpPOObl BECbMa YyBCTBUTENbHBI K Hel. [1o-
TOMY BaKHO YCTAQHOBJIEHHE COOTBETCTBYIOLIEW pEaKIMM MUTATENbHOM cpensl. OnpeneneHue pe-
aKLHUU CPEeJbl IPU MOMOIIHN JJAKMYCOBOM OyMaKKH SIBJISIETCS CaMbIM IPOCTBIM, HO HETOYHBIM CIIO-
co6oM. TouHBIM M yOOHBIM CIIOCOOOM SIBIISIETCS ONpE/IeNICHHE B Cpeie KOHIIEHTPAUK BOAOPO-
HbIX MOoHOB (H) cneunansHeiM mpudopom — pH-meTpom.

Bonoponuslii mokaszarens o6o3HauaeTcss cuMBosioM pH, mpezacraBisomuM jorapudm Be-
anansbl (H), B34ThIi ¢ 00paTHBIM 3HaKOM. OTIBITOM YCTAHOBIJIEHO, YTO Y YUCTEHIIEeH HEUTpaIbHOM
JECTUJUIMPOBAHHOW BoAbl pH = 7; Bbllle 7 MIOyT IOKA3aTeNd IIEIOYHOM PEAKIUU, HUKE 7—
MTOKAa3aTeJIN KUCIION PEaKIui.

[IpakTruecku onpeznenenue pH cpenbl IpOU3BOAUTCS IIPU IIOMOIIY HOHOMETPA, K KOTOPOMY
uMeeTcsl Habop CTaHIapTOB KHUAKOCTEH ¢ pa3zHbIMU pH.

2.2. lpyrue nutaTenbHble cpeqbl
KpOMC OCHOBHBIX IMUTATCIIBHBIX CPCA — MACO-IICITOHHOTO 6y.)'ILOHa Hn MACO-IICITOHHOI'O
arapa, IMEIOINX CaMo€ IMHMPOKOE NMPUMEHEHNE B NMPAKTHUKE, 3aCIIYKUBACT BHUMAHUS PSII APYTHX
cpell, JOCTaTOYHO YacTO YyHOTPeOIIeMBIX PH OAKTEPUOIOTHUECKOM padoTe.

Kpossinoii arap

Arap ¢ no6aBieHHeM KPOBH - KPOBSIHOM arap - MCIIOJIb3YEeTCs /ISl BBISABICHHUS T€MOTOKCHY-
HBIX CBOMCTB MUKpO00a, HalpUMep, Yy TEMOJIUTUYECKOTO CTPENTOKOKKAa. OH SBISETCS TaKXKe XOpo-
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el MUTATeNTbHON CpPeloi sl MATOr€HHBIX MUKPOOOB, TPeOYIOMUX MPU POCTE HA UCKYCCTBEHHOMN
cpene n00aBieHUs CyOCTpaTOB YKUBOTHOT'O MPOUCXOXACHUS, HAIPUMEp, JUIsl MTHEBMOKOKKA. JTa
cpefa SIBJIAETCS TaKXKe JIEKTUBHOM Ui 0COOOW IpymIbl OaKTEepHid, XapaKTepH3YIOLIEHCS reMorIio-
OMHOHILHBIMU CBOMCTBAMH (BO30YIUTEb KOKIIIOMIA, TUPTEPHH).

Cnocob npuecomosenenus 1. PacinaBisitoT MsCO-TIENTOHHBIN arap (B ONMpPEACICHHOM KOJIMYECTBE)
Ha BOISHON KUIIAIIEH OaHe 1 0XJIaXaaroT 10 S50°.

2. K ocryxxenHomy arapy ao0aBisitoT crepuwibHO 5—10% nepubpunupoBanHoi kpoBu (Oa-
paHbeil, Kpoarubeil) U TIIATEIBHO CMEIIMBAIOT €€ OCTOPOKHO HAKIIOHSS HECKOJIBKO pa3 KOJOy WM
MPOOUPKY WIIM Bpallas ee MEXy JIaJOHSIMHU.

3. Pa3nuBaiot, He aBasi OCTHITh, B YalKK IleTpy HETOICTHIM ClIOEM WM B IPoOUpKH 1o 3—4
MJI J1J1s1 IPUTOTOBJIEHUSI CKOLIEHHOTO arapa.

CBepHyTasi CLIBOPOTKA

Ota cpena MpuroaHa Juisg BeIpAIIMBaHUSI MHOTUX MUKPOOOB, HO B OCHOBHOM OHA MPUMEHSI-
eTCcs P MUKPOOMOJIOTUIECKOM JIMAarHo3e JUPTEPHH, TaK KaK SBISIETCS AIIEKTUBHOU I TU(TE-
puitHol manouku. Cpela TOTOBUTCS U3 CTEPHIIBHOM JIOMIAJUHON CHIBOPOTKU. CBHIBOPOTKA CBEp-
ThIBaeTcs mpu Temmneparype 80°C.

JInst cBepThIBaHMS OEpyT MM OOBIYHYIO HEpa3BEICHHYIO ChIBOPOTKY (cpema Py), wiau Chbi-
BOPOTKY, pa3BEIEHHYIO caxapHbM OyiboHOM (3 wactu chiBOpoTkH + 1 dacTe OyinboOHa) - cpena
Jlepdnepa. CepThiBaHe MPOU3BOAUTCS B clieluaibHOM amnmnapare Koxa ¢ JBOMHBIMU CTEHKaMH
WJIM BOJSTHOM OaHe, KyJa HaJIMBAETCs BOJa, MEJUICHHO HarpeBaemast 10 80° (armmapaTt cHaOxeH Tep-
MOMETPOM, MOTPYKEHHBIM B BOAY MEX]Ly CTEHKAMH).

CrepunbpHble MPOOUPKHU, B KOTOPHIE HAIUTO MO 3—4 MJI CHIBO-
POTKH, TOMENIAIOT B HAKIIOHHOM TIOJIOKEHUU B ammapar, rie oHa Moj-
Bepraercsi CBEpThIBaHUIO Npu Temmeparype 80° B Teuenue 1—1/2 ga-
coB 3 nHs noapsia. CBEpHYTYIO CHIBOPOTKY CTaBAT HA CYTKU B TEPMO-
CTaT Jyisl IPOBEPKU €€ CTEPUIIHLHOCTH.

Msco-nenToHHAaA KeJIATHHA

K  wmsco - nenToHHOMY OyJbOHY npubasisitor 10—15%
MEJKO Hape3aHHOM KEJIaTUHBI, Tal0T el HA0yXHYTh M HarpeBaroT B Ka-
CTpIOJIE Ha TOJIOM OTHE JI0 MOJIHOTO pacTBopeHus. OHa J0KHA UMETh
pH 7,1—7,2. 3arem oxnaxnaatoT 10 60°, mpuOaBISIOT SMYHBIN OENOK,
u3 pacuera | OemOK Ha JUTP KETATUHBI, U KUIIATAT B TEKy4eapOBOM
anmaparte Koxa (mpu 100°) B Teyenne yaca. [locie Bapku mpoBEpsSIOT
peakmuio, GUILTPYIOT (B TOpPSYEM BHUJE), PA3IUBAIOT MO MPOOUpPKaM,
koj6aM, prakoHaM U MOABEPraroT APOOHON CTEPUIU3AIMY B almapare
Koxa 3 nus mogpsa mo 1 gacy. [locne crepunuzannu CTaBAT cpeny
JUTSL KOHTPOJISL CTEPUIIBHOCTU B TEPMOCTAT HA TPOE CYTOK.

Prc. 35, Amnapat a8 csepTaBaimg
CHIBOPOTKH. 2.3. lncbepeHumansHO - AgnarHoctTnyeckue cpeabl anga 6akrepun
KMLIEYHO-TUGO3HON rpynnbl

Cpena Juno

K crepunsHOMy pacrutaBnerHomy 3% MIIA noGasmsiror (Ha 1 11 mutatenpHON cpesi): 1)
10 r makTo3sr; 2) 10 M HACHIIIEHHOTO CIIHUPTOBOTO PACTBOPAa OCHOBHOTO (hyKCHHA, HEHUTpaIN30-
BaHHOT010% BOJIHBIM pacTBOpOM cyibduta HaTpus (MHAMKATOpP AHIpene). CBeXenpUroToBIeH-
Hasl cpefia OecIBETHA MM UMeeT OJIeIHO-PO30BYI0 OKpacKy. pH cpensr HelTpanbHas. Cpeny roro-
BAT U Pa3IMBaIOT B cTepuibHbIe yamku [leTpu B neHb moceBa. Yamku co cpefoi cienyer 3aliu-
11aTh OT CBETA, NHAUY€ OHA ITIOKPACHEET.

Ecnu mukpoopranusm GpepMeHTHpyeT jakto3y (lac +), BeLAESIOTCS KUCIIbIe MPOAYKTHI pe-
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akuuu, pH cIBUraeTcst B KUCIYI0 CTOPOHY, IIEN0Yh HEHTpamu3yeTcs, GyKCHH BOCCTAHABIMBACTCS,
IIBET KOJIOHUI — KPacCHBIN, ¢ MeTauIMueckuM OjieckoM (11BeT ¢ykcuHa). Ecin e MUKpoopraHusM
He pepmenTupyer snakro3y (lac -), pH cpeapl ocTaercss HEHTpaIbHBIM, KOJOHUHU OCCIIBETHBIC MU
c1a60- po3oBbIe (IIBET HEU3MEHEHHOM CPEIbI).

Cpena JleBuna

K 100 M crepuinbHOTO pacIuiaBJIeHHOTO arapa q00aBisroT: 1) 2 jmaktossr; 2) 1,5 mi mogmo-
IPETOro pacTBOpa METUIICHOBOM cMHBKH; 3) 1,5 M pactBopa s03uHa; 4) 0,2 T AByOoCHOBHOTO (hoc-
dopuokucnoro kanmus (K2HP04), mpenBaputenbHo pacTBOPEHHOTO B CTEpHILHON Bone. pH cpens
HEUTpaIbHBIN, IIBET Cpebl TEMHO-(hUO0IeTOBBIA. Cpeay pas3iuBaroT Mo ydamikam. JlakTozoorpuia-
TEJIbHBIE OaKTepUu 00Pa3yIOT OECLBETHBIE KOJIOHUH, JTAKTO30TIOIOKUTEIIBHBIC - YEepHBIE, TPOTEH —
OpaHXeBbIE.

Cpena IlnockupeBa

ConepXuT MsCO-IIENTOHHBIA arap, JIaKTO3y, OpUJIMAHTOBBIA 3€JEHBIH, COJIM MKETYHBIX
KHCJIOT, MUHEPAJIbHBIE COJIM, HHIUKATOP HEUTpaIbHBIN KpacHbId. Cpena sBisiercs u quddepeHiu-
JIbHO-JUAarHOCTUYECKOM U CEeNEKTUBHOM, T.K. COJM KEMTYHbIX KUCIOT U OpMIIJIMAHTOBBIN 3€JIeHBIN
MHTUOMPYIOT POCT KUIICYHOH NMaIOUKU (0aKTepHOCTaTHYECKOE ICHCTBHE), @ COH JKEITYH CTUMYJITHU-
pYIOT pocT canbMoHeNT U wmuremu. Jlakrozodepmentupyromue 6akrepun (lac +) oOpasyror kpac-
HbI€ KOJIOHMM (METHJIOBBIM KpacCHBIM BOCCTaHaBIMBaeTcs M3-3a cABura pH B KHCIyi0 CTOpOHY),
JaKTo300TpHLATeNbHbIe OakTepuu (lac -) 00pasyroT OeclBETHBIE KOIOHHH.

Cpegabl ¢ yrneBogamu ansa “necrtporo psiga”
a) CopaskuBaHue yIiieBO/10B

B 3aBucuMoOCTH OT BHJIa MUKPOOPTaHH3MOB COpaKMBaHHUE YTIEBOJOB MPOUCXOIUT C 00pa-
30BaHMEM PA3IMUYHBIX BEIIECTB (MACITHOKUCIOE, YKCYCHOKHUCIIOE, CIIUPTOBOE U IPYTHE BUIbI Opo-
skeHus). CmocoOHOCTh pazfiaraTh pazJIMyHbIC YTIEBOABI (KaK MPUHATO HA3bIBaTh ‘‘caxapa’) ¢ oOpa-
30BaHUEM aJIbJIETHJIOB, KMCIIOT U ra3000pa3HbIX npoaykroB (CO2, H2, CH4) obHapyxuBaeTcst npu
M0CeBe Ha XHUJIKHE cpeibl [ ncca ¢ pa3inyHbIME YTIEBOJAMH U PEaKTUBOM AHJpEE WIH JaKMYCO-
BOW HACTOMKOM B KaY€CTBE UHAMKATOPA.

Ipunyun koncmpyuposanus cped necmpozo paoa I ucca:
1. Kuakas win nomyxkuakas (s yJaaBiIuBaHUs ra3000pa3oBaHus) MUTATENIbHAsS OCHOBA;
2. Cy6ctpar (1% pacTBOp yriaeBoja WM MHOTOATOMHOTO CIIUPTa, aMUHOKHUCIIOTHI) - TJIFOK03a, JIaK-
TO3a, MaJIbTO3a, caxapo3a, MaHUT);
3. Mnnukarop pH. B xunkux cpeagax ucnonb3yroT uHAUKATOp AHApene. I'otosas cpena umeer pH
7,2-7,4, niBeT OJIETHO-PO30BBIA, TPH OOpPA30BAaHUU KHUCIIOTHI, cCpela KpacHeeT. J[s yiaaBiIwBaHUS
ra3o00pa30BaHus UCIONIB3YIOT CTEKJIIHHBIN MOMJIABOK. B MOMYKUAKUX cpellaXx MCMONb3yI0T HHIU-
katop BP (BogHbIif TOTy00# 1 po30sI0Bast KMUCIIOTa), TOTOBas cpeaa OeciBeTHas. [Ipu oOpazoBanun
KHCJIOTHI CpeJla CUHEET, 1Ieoul — kpacHeeT. OOpa3yromuiics ra3 pa3pbIBaeT CTOJIOUK MOITYKUIKO-
ro arapa.

Cpenpl pa3uBaioT B MPOOMPKH € MOIUIaBKaMu U ctepuin3yioT npu 110°C 30 muH.
4. IIpoGupka ¢ Msco - nentoHHbIM OyiaboHOM (MIIB) ns u3yueHus: KyapTypaibHBIX U MPOTEOTH-
TUYECKUX CBOMCTB.
5. I[Ipobupka co cpenoit [lenmkoBoit - njst onpenesaeHus MOABUKHOCTH.
6. IIpoGupka co ckomeHHbIM MITA - U1 HaKOMIJICHHS U COXPAHEHUS YUCTON KYJIbTYPBHI.
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Hexotopsie MUKPOOPTraHU3MbI UMEIOT 0COOEHHOCTH POCTA HA KUIKHUX CPeAax:

- TAJIOYKA YyMbl - 00pa3yeT TOHKYIO IUICHKY. [IeHka co BpeMeHeM rpyoeer, OT Hee BHHU3 KO JAHY
MPOOUPKH CITYyCKAIOTCA «CTaJAKTUTBD», 00pa3yercs PhIXJbIA 0caJoK, OyJIbOH OCTaeTcsi mpo3pau-
HBIM;

- Gamuia cuOMpPCKO sA3BBI — Ha JHE MPOOUPKHU 00pazyeTcsl MyLIUCThIH 0Ca0K «KOMOYEK BaThD»,
OyJIbOH OCTaeTCsl IPO3PAUHbIM;

- XOJIepHbI BUOpHOH — uepe3 6 dacoB Ha 1% menToHHON Boxe oOpa3yercst HekHas roiy0oBaTo-
cepas IJIeHKA, ClIassHHas CO CTEHKaMU MPOOUPKH. XOpOIlIo BUAHO IIPU HAKIIOHE MPOOUPKHU;

- CTPENTOKOKKH — 00pa3yloT MPHIOHHO- IPUCTEHOYHBINA POCT, OCaI0K, OyJIbOH OCTAETCs MPO3pad-
HBIM.

- 1udQy3HBII POCT — MO BCEH MOBEPXHOCTU >KUJKOW MUTATEIBHON Cpeapl (KUIIEYHas Majoyka,
CcTa(hUITIOKOKK):

- POCT B BUJIE 0CaJiKa, OyJIbOH OCTAETCsI IPO3PAYHBIM.

0) PacimenJienune 6eJ1KoB

Pacmienyienue 6enkoB (rHUEHUE), SBISIOLIEECS OJHOW U3 CTaJuil KpyroBOpOTa a30Ta B MpHU-
pojie, OCYIIECTBISIETCS Pa3INYHBIMU MUKPOOPTaHU3MaMH.

Paznoxxenune Mukpobamu Oeka COMpoBOKAAaETCS 00pa30BaHUEM HHJ0NIA U BBIAEICHUEM Ce-
poBogopoaa. s oOHapyKeHUsI STUX peaKkIMi JeNaroT TOCeB Ha OyJIbOH HIIM MENTOHHYIO BOAY U
BBIIEP>)KUBAIOT 3aCESIHHYIO CPEly B TEPMOCTATE B TeUEHUE 2—3 JAHEH.

Paz:xukeHue KeJaTHHBI

YV HekoTopbIX OakTepHil (XOJepHbII BUOPHUOH, CTAPUIIOKOKK, CHOUpEsI3BEHHAs MajJoyKa U T.
J1.) IPOTEOIUTUYECKUN (DEPMEHT BBIABISETCS MTyTEM Pa3KUKEHUS KEJIATHHbI, CBEpPHYTON ChIBOPOT-
KU ¥ Jpyrux 0enkoBbIX cpel. IIpoBoasT moceB KyJnbTypbl YKOJIOM B CTOJIOMK enatuHa. UHKyOu-

pytoT npu 22°C HeckonbKo nHel. [Ipoucxonur paszxuxe-
¢ 3 7 e

" HUE KeJlaThuHa, 00pa3yercs BOPOHKA WIIM «elloukay. [Ipo-
= LIECC Pa3KUKEHUS UJIET CBEPXY, IPUUYEM Pa3JIMUHbIE BUIBI
MHUKpPOOOB J1al0T XapaKTEpHYIO s HUX (opMy pazKuxe-
HUs: B (opme rBO37st (XOoJepHbIH BUOpHOH), 0), B dopme
> 7 4yika (CTapuIIOKOKK, ) MOCIOWHOE, T. €. MIyIIee POBHO

CBEepXY BHU3 (CHHETHOMHAS MaNouKa, 0).

Puc. 48. Pasxuxenne >XelaTHHH TNpH MOCEB
ykojmoM (cxema).

a — JRHHA  yKOMa NpH  nocepe; & — (A3AHMEHHE
JenaTHHs B QopMme reosas; & — s (opme UYIK3
2 — BoponKoll; @ — nocaoilyoe; e — penoBHIHOE.

IToceB na MIIb muis ynaBiauBaHMs NMPOIYKTOB PACHICIUICHUS aMUHOKHUCIIOT: aMMMaKa, WH-
nona, cepoBogopoza. [lomocku GuiabTpoBaIbHON Oymaru, MpONUTAHHBIE PEAKTHBAMH, TIOMEIIAIOT
noJ1 MpoOKy MPOOHPKHU TaK, YTOObI OyMara He Kacajaach KHJIKOCTH.

Oo0Hapy:keHHe aMMHaKa
1. JIna ynaBnuBaHuUs aMMHUaKa MCIIOJIb3YIOT PO30BYIO JIAKMYCOBYIO OyMary - CUHeeT.

Peaxknus Ha HHA01

1. Cnocob Spnuxa. Heo6xoauMbl CleAyIOMINE PEaKTUBBL:
[TapagumeTnnamMugo0eH3aIbICTHAA ... 4r
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Cnupra 96° .......... 380 M

CoJISIHOM KUCIIOTHI KOHIIEHTPUPOBaHHOM . . 80 MIIL.

K OynpoHHOI KyJbType (Hampumep, KUIIEYHON Nalouku) npubasisaor 1—2 mi a¢upa. [Ipodupky
CHJIBHO BCTPSIXUBAIOT HECKOJBKO pa3, 3aTeM JO0aBIAIOT IO CTEHKe MpoOupku 1—2 Mi pactBopa.
[Tpy HanW4yMM WHAONA HE TO3JHEE YeM 4Yepe3 5 MUHYT MOSIBIISETCS KPaCHOE OKpPAIIMBAHUE BCETO
3(HUPHOTO CIIO4.

2. Jlna ynaBnuBaHUS WHAOJNA HCIOJIB3YIOT peakTuB (maBeneBas kuciora). Ilocne 1—3nHeBHON
MHKYyOAaIM B TEPMOCTATE B Cilydae 00pa30BaHUs MH]0Ja HUXKHSS 4acTh OyMa)KKU OKpAlIMBAaeTCs B
PO30BBIi IIBET.

Peakuusi Ha cepoBoaOpOI

Jis peakiy Ha CEPOBOJIOPO]] HCIIOJIB3YIOT YKCYCHOKHUCIBIA CBUHEN. [Ipy BbIIeneHun ce-
poBojiopoia 0bpasyercs cepHokucibiii cBuHel (PhS) — Oymara uepHeer.

B) Penykuus kpacamux BeuecTs

Penyuupyromas (BoccTaHaBIMBaOIIAs) CHOCOOHOCTh MUKPOOOB OIMPEACIISIETCS UX OTHOIIIE-
HUEM K ONpEeCJCHHbIM OPraHUYEeCKHUM KpackaM, KOTOpblEe OHHU NEPEeBOASAT B O€CIBETHBIE JICHKO-
npoaykTsl. [locnennue npu oOMIBHOM JIOCTYIIE KUCIOpOAa CHOBA Aal0T OCHOBHOM LBET Kpacku. K
TaKUM KpacKaM IPUHAAJIEKUT METUIEHOBAs CUHbKA, THOHUH, JJAKMYC, UHIUTOKapMUH, HEHTpab-
Has KpacHast 1 JIp.

Penynupyronyto cnocoOHOCTh MUKPOOPTraHU3MOB HUCCIEAYIOT, NPUOABIIss pacTBOPHl yKa-
3aHHBIX KPACOK K JKUIKUM WJIM TBEPIBIM MUTATEIBHBIM CpelaM, Ha KOTOPhIE MPOU3BOMIAT TTOCEBHI
UCCIIElyeMbIX MUKPOOOB; Yallle BCEro Ui ATOH LIeIH MOJIb3YIOTCS IIOCEBOM YKOJIOM B arap CToja0u-
KoM. Takue moceBbI MO3BOJISIOT HAOIIOAATh MOCTENIEHHOE 00eCcBeUNBaHME (PEIYKIIMIO) KPACKH TI0
Xofy ykona. MccienoBanuem pegyuupylomieil cnocoOHOCTH MUKPOOa MoJIb3yoTes 11 Juddepen-
[MUAJILHO -TUAarHOCTUYECKUX IEIIEH.

Penynupyromas cmocoOHOCTh pe3KO BbIpaXkeHa y psia Oakrepuil kuiieyHoW rpymnmsl: E.
coli, Salmonella paratyphi B, S. paratyphi A. [l oGHapy KeHHsI €€ IeTatoT OCEB YKOJIOM Ha CPey
PotGeprepa [arap + 1 % IIOKO3bI + HECKOJIBKO Kamellb HACHIIIEHHOIO PAacTBOpa HEUTPaIbHOMN
KpacHOU Kpacku (HeiltpanbpoT)]. Uepes 2—3 cyTok cpefia MEHSIET CBOM IIBET: KPACHBIH 1IBET arapa,
0COOEHHO B HMKHEW 4acTU MPOOUPKH, IEPEXOTUT B JKEJITHIN, )KEITO-3€JIEHBIMH, cilerka (QJroopeciu-
pyrouuii. OMHOBPEMEHHO SHEPTHYHO TPOSIBISCTCS U Pa3I0KEHNUE YIIeBOIa — TIFOKO3bI; 00pasy-
IOIIAsACs IPH ATOM YTJIEKHCIIOTa Pa3phIBaeT CTOJIOMK arapa, MOJHUMAas KyCOUKH €ro BBEpX IO Mpo-
oupke.

nyne NMUTATEJIbHBIC CPEAbI

B nHacrosiiee BpeMs IIUPOKO MOJIB3YIOTCS CYXUMHU MUTATEbHBIMU CPEaMH B BHJIE TOPOIII-
KOB HJIM TaOJIETOK, COJIEpKAIMX KaK OCHOBHBIE MTUTATEIbHbBIE, TaK U JOOABOYHbIE BELIECTBA (CyXue
MIIb u MITA, pasnauunsie nuddepeHInanbHO-THarHoCTHYEeCKHE cpebl U ap.). [Topomiok pacTBo-
PSIIOT B ONPENIETIEHHOM 00beMe AUCTIIIMPOBAHHON BOBI, CpEy Pa3IUBAIOT B MPOOUPKHU MM KOJI-
Obl U cTepmn3yioT. [locTosHCTBO cocTaBa, MPOCTOTa U yA0OCTBO pabOTHI, JIETKOCTh TPAHCIIOPTH-
POBKM M XpaHEHHUS SIBJISIOTCS LEHHBIMU KaUECTBAMH CYXHX CpPENl.

CunreTnyeckue cpeabl

Ot CpCAbl TOTOBAT U3 HCOPTraHUYCCKUX U OPraHUYICCKHUX COGJII/IHCHI/II‘/’I, CIIOCOOHBIX o0ecIe-
YUTh a30TUCTOC, YITICPOJHOC U MUHECPAJIbHOC ITUTAHUC MHUKPOOPIraHU3MOB. CocraB THX Cpea BCC-
Tla TOYHO M3BCCTCH WU BCCrJa IOCTOSHCH, UYTO MPCACTABIACT 0O0JIBIIIOE y,[IOGCTBO JUIA pa6OTI>I. Ot
Cp€abl HEHHBI B TOM OTHOIICHWH, YTO IO KX COCTAaBY MOXXHO OIIPECACINTD HOTpe6HOCTI> H3y4acMOoro
BUaa MI/IKpOGOB B TCX WJIM MHBIX ITMTATCIBHBIX BEIICCTBAX.
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3. KynbTBMpoBaHme MMKpOOpraHu3mMoB
3.1.TepmocTtar

Jlnist pocTa ¥ pa3sMHOKEHUSI MUKPOOPTaHU3MOB, KPOME MUTATEIBHON CPeibl, HEOOXOIUMBI U
COOTBETCTBYIOIIUE TEMIEPATYPHbIE yCIOBUS. [[15 pa3nuuHbIX BUJIOB MUKPOOPraHW3MOB TeMIEpa-
Typa, KOTopast sABJsieTcs HauOosee OJaronpusaTHON (ONTUMYM) JAJS MX Pa3MHOXKEHUS, U TeMIiepa-
TypHBbI€ Npeaesnsl (HU3UIHI — MUHUMYM U BBICIIHA — MaKCUMYyM) HEOIMHAKOBBI.

TemnepaTypa KyJIbTUBHPOBAHHS MUKPOOPTaHU3MOB:

- wist repmoduinos (thermos — rtemsiid, filein — mr06uTh) onTEMyM cocraBisier 50—60°, Mu-
HUMYM 35°, makcumyM 70—75°;

- utst icuxpodutoB (PSichros— xomoauHsit) ontumyM cocrasister 15—20°, Muaumym 0°, Mak-
cumym 30—35°;

- 15 Me30¢uiIoB (Mesos — cpennuid) ontumym coctasisier 30—37°, munumym 10°, Makcu-
mym 40—45°.

Bce maTtoreHHbie MUKPOOBI OTHOCSTCS K Me30(uiIaM, U AJsl TOJIABISIOIEro OONbIINHCTBA
13 HUX ONTUMYMOM SIBJISIETCS] TEMIIEpaTypa 4esoBeueckoro tejaa — 37°.

s BbIpamMBaHus MHUKPOOOB IMOJIB3YIOTCS TEPMOCTaTaMH, B KOTOPBIX MOJAEPKUBACTCS
MOCTOSIHHASI TeMIIepaTypa MpH TOMOIIM OCOOBIX MPUOOPOB, HA3BIBAEMBIX TEPMOPETYISTOPAMU.
TepMoperynsTopsl ObIBAIOT Pa3HbIX TUIIOB, HO UX YCTPOWCTBO TAaKOBO, YTO KaK TOJBKO TeMIlepaTy-
pa JOCTUTHET YCTAaHOBJICHHOTO YPOBHS, aBTOMAaTHYE€CKU YMEHBIIIACTCS WJIM MPEKPaAIIaeTCsl JOCTYII
MPUTOKA TEILIa.

TepmocTaTbl UMEIOT IBOMHBIE CTEHKH, MEX/AYy KOTOPBIMU HaXOJIUTCS BO3IYX, OJOTpeBae-
MBI HICTOYHUKOM TEIUIa — DJIEKTpUYecTBOM. HapykHasi CTEeHKa clieaHa U3 TIOXOTro MPOBOIHHUKA
teruia. /IBepra TepMocTara IjIoOTHO 3aKkpbiBaeTcsa. Kpbliika TepMocTaTa 00bIYHO CHa0XKeHa TepMO-
MCTPOM U BCHTUIIALIUOHHBIMHU OTBCPCTHAMMU. CreHkHn TEpMOCTAaTa JOJIKHBI OBITH HCIIPOHUIIACMBI
JUIS CBETa, BPEAHO ACUCTBYIOLIEro Ha MUKpoOOB. KynbTypbl OakTepHii yalie BCEro MOMEIIAIOT B
TepmocTaT Ha 18 - 24 gaca — cpok, oOecrieynBarONINi MaKCHMaIbHOE pa3MHOKEHHE OOJIBITUHCTBA
NaTOreHHBIX OaKTepUi.

4. BakTepMonorn4yeckum mMeton AUarHocTuku. BoigeneHme 4YncTom KynbTypbl U eé
naeHTUdUKauma

4.1. OTanbl BblAeNeHNs YUCTOM KyNbTYpbl U ee MAeHTUUKaLUS

I 3Tan. PacceB cMmecu G6akTepuii (MccieayemMblii MaTeprai) Ha IUIOTHBIE TUTATENIbHBIE CPE/IBI C Lie-
JbI0 MOJYYEHHUS W30JIMPOBAHHBIX KOJIOHMH. B 3aBHCHMMOCTH OT KIMHUKH (KHIIEYHasl, KarejabHas
UHQEKINH U T.J.), CEIOT Ha T€ CPEebl, HA KOTOPBIX MUKPOOPTraHU3M OyAeT aKTUBHO Pa3MHOKAThCA.
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Taxxe MPOBOIUTCS MOCEB HA KUAKUE CPEAbl HAKOIUICHUS, T.K. B UCCIIElyEMOM MaTepUalie MOXKET
OBITH MaJIO BO30YIUTEIIS.

Il 3Tan. OT6Op MOAO3PUTENHHBIX 110 BHEITHEMY BUIY KOJOHUH, MUKPOCKOIHS YacCTH KOJIOHUH, U
NepeceB OCTaBIICHCA YaCTH Ha MOAXOSAIIYIO TUIOTHYIO MUTATENbHYIO CPEAY JUIsl HAKOILICHUS U CO-
XpaHeHusl YuCcTol KynpTyphl. MHKyOauus B TeueHuu 18 yacos mipu 37°.

Il 3ran. WaeHTudukamus 4UCTOM KyJBTYphl 10 OMOXMMHYECKUM, aHTUTCHHBIM, MATOTCHHBIM,
TOKCHT€HHBIM cBoicTBaM. OnpeneneHine aHTHONOTHKOTPaMM.

WNukyOanust B Teuenun 18 yacoB mpu 37°.

IV 3T1an. AHanu3s MoJiy4eHHBIX Pe3yJbTaTOB U Bblladya 3aKIIOYCHHUS.

4.2. NpeHtudpmkaumsa Bo3byautens no AHAM uUccrenoBaHums

1 nensb. [ToceB MmaTepuana Ha MOAXOASIINE TUIOTHBIC U KUJIKWAE MUTATENIbHBIC cpeabl. IHKyOamus B
teuenue 18 yacos npu 37°.

2 nenb. M3ydyeHue BBIPOCHINX KOJIOHHH (pa3mep, XapakTep MOBEPXHOCTH, LIBET, XapaKTep Kpaes,
KOHCHUCTEHIIMS ). MUKPOCKOIHSI 4aCTH KOJIOHUH 10 ['paMMy 1 OTCEB OCTaBIIEHCS YaCTH KOJOHUH HA
ckomennbiii MITA. Muky6anus B Teuenue 18 gacos mpu 37°.

3 nenb. nentudukanys BBICICHHON YHCTOW KyJIBTYpBI: IOCTAaHOBKA «IECTpoOro psga» I'mcca ¢
HENbI0 U3YYEHHS] OMOXMMHYECKHUX (CaXapOJUTUYECKUX U MPOTEOJIMTUYECKHX) CBOWCTB, MOCEB Ha
JKUJIKUE CPEJbl AJI U3YUYCHHE KyIbTYpPalbHbIX CBOWCTB, U3yUCHHE aHTUTC€HHOU CTPYKTYPBl B peak-
LMW arrjiloTHHAIMM Ha CTEKJE C JIMarHOCTUYECKMMHU aHTHUCBIBOPOTKAMH, OINpPEACIICHUE YyBCTBU-
TEIBHOCTH K aHTHOMOTHKAM U Oaktepuodary. Onpenenenne Hamuaus GEpPMEHTOB MMaTOTEHHOCTH H
HaIU4usl TOKCUreHHocTu. Mukybanus B Teuenue 18 yacos mpu 37°.

4 neHb. AHAJIN3 TIOJYYCHHBIX PE3YyJbTATOB U BbIJaua 3aKIIOYCHUSI.

5 nenb. Tak kKak Ha 2-0if J€Hb MEPECEBAIOT MATEpUAT C )KUJIKONH Cpe/ibl HAKOIUJICHHS Ha TUIOTHYIO
MUTATEIBHYIO CPEy M Jajiee UCCIEA0BaHUE MTPOBOJIAT MO CXEME, TO Ha 5 JICHb MOBTOPHO MPOBOAST
aHaJIu3 pe3yJbTaToOB.

4.3. BakTepronormyeckuini MeTo ANarHoCTUKMN.

HepocTraTkm: JUINTENBHOCTD, TPOMO3JIKOCTb.

IIpenmyuiecTBa: onpeaeeHue BIIa MUKPOOPTaHW3Ma, YyBCTBUTEIBHOCTA K aHTUOMOTHKAM, XH-
MUOIIpenaparaM 1 6akreprodaraM 1Jis JeUSHHs], 3HAYCHHE [T SMUAEMUOJIOTOB (BCIBIIIKA OJJHOTO
oyara WJIM 3TO pa3HbIe OYard C pa3jIMYHBIMHU pe3ysbTaTaMu (aroTUIUPOBAHUS, IS OTPEICICHUS
UCTOYHHKA UHPEKIIIH)

IlepBblii AeHb: nocee uccredyemozo mamepuana.
IHoceBbl Ha KUAKHUE CPeAbI

TexHuka moceBa Ha >KUJKWE MHUTATEIbHBIE cpebl (OyIbOH) B OCHOBHOM TaKOBa, KakK U IO-
ceBa Ha TBepable cpeabl. Kak oTiMuMTenbHble OCOOCHHOCTH IMOCEBA HA KUJAKHE CpEIbl HYXKHO
Y4ECTh CIIEYIOIIEE.

1. He nomyckatb, 4T00OBI XHJIKOCTh MUTATEIBHOM Cpe/Ibl BEUTMBAIACH IIPU TOPU3OHTAIBHOM I10-
JIO’)KEHUU MPOOUPKHU.

2. Cnenuth, YTOOBI JKUAKOCTH HE CMayMBalla KpaeB MPOOUPOK U BATHBIX MPOOOK.

3. Ilpu nepecese C KUAKOW Cpellbl HA KUAKYI0 MOYKHO IOJIb30BaThCS METIIEH, CTEPUIIBHOM Ipa-
JyMpOBaHHOM NMHUIETKON WM CTEPWIBHON NacTepoBCcKOil nuneTkoi. Kanwmisp macrepoBckol mu-
MEeTKU OTJIAaMBIBAIOT MPOKaJICHHBIM MUHIETOM, CJIEeTKa 00KUTatoT Ha TUIAMEHU TOPEJIKH, TOCIIE YETro
MUMETKY BHOCAT B MMOCEBHOM MaTepuai; Martepuan HabMparoT B KaMJUISIp MUIETKU ITyTeM Hacachl-
BaHM IpylIei. 3aTeM MUIETKY MMOrPYXKaroT B MUTATEIbHYIO Cpely, KyJa U BbIIYBAaeTCs €€ CoJep-
KHMOE; TTOCJIE TIOCeBa MUMETKH MOMEIIAIOT B Ae3MH(DUIUPYIOMIUNA pacTBOpP.
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IHoceB ykosom

[ToceB ykonoM B arap cTONOMKOM (TIpsSMOW arap) MPUMEHSETCS WM Ui BBIPAIIMBAHUS
aHa’po0O0B, WK AJISl BBISIBICHUS XapaKTEPHOro MpH3HAKa MUKpPOOa, TaK KaK pOCT MO YKOIY THITH-
YeH JUIA 1eOoro psina OakTepuil: HampuMmep, y CHOMpPEs3BEHHOW MAJOYKU XapaKTePHBIM POCT 1O
YKOJIy UMEET BUJ ONMPOKUHYTOM €JI0YKH; MPU MOCEBE YKOJIOM B CTOJIOMK >KeIaTHHbI HaOII0AaeTcs
pa3KmKeHue ee y OakTepHii, 00Ja1alonX MPOTEONUTHIECKUM (hepmenToM, U T. 1. IloceB ykomaom
MPAKTUKYETCS TAKXKE C LEJIbIO JJINTEIILHOTO XPAHEHUS KYJIbTYP.

[Ipn moceBe yKoOJOM MPOOHMPKY C MPSMBIM arapom (WUiu
CTOJIOMKOM JKEJIaTUHBI) IePKaT THOM KBEPXY, BBIHUMAIOT IPOOKY U
00XUTraloT Kpal mpoOUpKU; MaTepual, coaepKaluii MUKPOOBI, 3a-
OHMparoT MPOCTEPIIM30BAHHON HAa IJIAMEHH TUIATUHOBOW WIJION U
MPOKAJIBIBAIOT €10 CTOJOMK MUTATENIbHON Cpebl CHU3Y BBEpX, IO-
YTH JI0 CaMOTro JHa NpoOoupku. OCTOPOKHO BEIHUMAIOT UTITY, 00XKH-
raroT Kpai NpoOUpKHU U MPoOKY, 3aKPHIBAIOT MPOOUPKY, THIATEIHHO
MIPOXKUTAIOT UIJy, CTABAT €€ B IUTAaTHB, HAJIUCBHIBAIOT NPOOUPKY U
CTaBSIT B KOPOOKY.

Puc. 41. Tloces yxonom. MeToab! BbljieJIeHHS YUCTBIX KYJAbTYP

Beigenenne OTAENBHBIX BHJIOB OaKTEpHUH U IMOJNYYCHUE YUCTOW KYJBTYPbI SIBISIOTCS OC-
HOBOW OaKTEpHOJIOTNYECKON pabOThI, TaK KaK Ha IIPAKTUKE Yallle BCEro MPUXOJUTCS UMETh JIENO0 C
MaTepualioM, CO/ICPXKAIUM CMECh MHKPOOOB. YCTaHOBJIEHHE K€ BUAa MHKpoOa M U3y4CHUE BCEX
€Tr0 CBOMCTB BO3MOKHBI TOJILKO TOorga, Korma 6aKTepI/II/I IMOJIYYCHbI B YMUCTOM, U30JIMPOBAHHOM BHU-
e, T. €. B UUCTOU KyJIbTYype.

OCHOBHOI 3amayeill mpu MCCIEIOBAaHUN MaTepUaa, COAEpXKallero CMeECb MHKpPOOOB,  SB-
JsieTcs TIOJTydYeHUe OTAETbHBIX KOJIOHUH BCEX MUKPOOOB, HAaXOSAIIMXCS B UCCIENyeMOM MaTepHua-
ne. [Ipocreitmunii cnocod — MexaHH4ecKoe pa3o0IleHne MUKPOOOB Ha MOBEPXHOCTU IUIOTHOW MH-
TaTeNnbHOU cpesbl Ha yaiuke [leTpu cpennero pazmepa, 10 cM B tuamerpe.

BblejieHHe YHCTBIX KYJbTYP METO0M pacceBa HA YalIKax

IToceB mmaresem

[TpocreiimmmM cnoco6oM pazbeAMHEHUS] MUKPO-
0O0B ABJISIETCS TOCIIEOBATENIBHOE PACTUPAHUE UCCIIENye-
MOT0 MaTepHaja CTEKJISHHBIM IINaTesIeM WM MeTsIeH 1o
MOBEPXHOCTH arapa Ha HECKOJbKMX dammkax [letpu ¢ mu-
TaTeIbHON CPEHOM.

Arap B yamikax NPUTOTOBIISIIOT 3apaHee CIeaylo-
MM 00pa3oM: CTEpHIJIbHBIM arap, HaXOISIIUICS B KOJI-
06ax wiu (rakoHaxX, pAcIUIaBISIIOT Ha BOJSHOW OaHe;
KoJIOY C pacIiaBI€HHBIM arapom OepyT B MpPaBYIO PYKY,
JIeBOM pyKOM BBIHMMAIOT MPOOKY; 00KUTalOT TOPIIBIIIKO

KOJIOBI ¥ OOJIBIIUM U YKa3aTeJIbHBIM MaJbLIEM JIEBOU py-

Puc. 42 PasiuBKa arapa B 9alIKu, KHA TIPHUIIOJHUMAIOT KPBIIIKY YalllK{ JIAIIb HAaCTOJBKO,

4TOOBI B IIEJh MOTJIO MPOMTH TOPIBIIIKO KOJIOBI CO cpe-

J0i. BBOZIAT TrOPIIBIILIKO MO/ KPBIIIKY YalllKK (HE Kacasich

ee KpaeB), HaJIMBalOT B yamky 10—15 M nuratensHoM

Cpelibl, OBICTPO BBIBOJASAT TOPJIBIIIKO KOJOBI U3 YallIKM M 3aKPBIBAIOT KPBINIKY mocienHed. ToTuac

e 00KUTaI0T Kpail TOpIIBIIIKA KOJIOBI U MMPOOKY M 3aKpbIBatOT KoiuOy. Eciu cpena He pacnpenenu-

Jachk PAaBHOMEPHO IO JHY YaIlKH, TO, OCTOPOKHO ITOKAa4YMBask YalIKy, CPEAY PACHPEEIIAIOT POBHBIM
CJIOEM TOJIIMHON mpubnu3uTensHo B 0,5 cM.

IToka cpena He 3aCTBIHET, YallKU HEJb3s1 NEPEABUraTh WM EPEHOCUTh. 3aCTHIBIIYIO CPELY
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MOJICYIIMBAIOT B TEPMOCTATE MJIM B 3aKPBITHIX YalIKaxX B TeueHUE 1—2 4acos.
IIpu noxcymmBaHuy UcHapsieTcs KOHACHCAMOHHAA BOA C IIOBEPXHOCTH IH-
TaTEJIbHOM Cpellbl U C BHYTPECHHEN ITOBEPXHOCTH YAILKHU.

IepBrlii AeHb: nOCEs uccredyemozo mamepuana.

[ToceB mpoun3BoauTCs Ha Tpex 3aHyMepoBaHHbIX yamkax Ilerpu (I, II,

IIT) ¢ muTaTenbHOM cpenoit. [l moceBa 3apaHee 3aroTOBIISIOTCS CTEKIISTHHBIC

1Irnareny, 3aBepHyThie B Oymary u MpOCTEepPHIN30BaHHbIE. MOXXHO CTEpPHIIU-

30BaTh IIMNATEIh OOKUTaHHEM HA TUIAMEHM TOPEJIKM TOTYac MOcIe HOorpyKe-

HUS LIIIATeNs B CIUPT.

1. Ha noBepXHOCTh NMUTATEIbHOW Cpelpl B yaiike | HaHOCAT neriet

WJIY CTEPWIBHOM NACTEPOBCKOM MUITETKON KAIUII0 UCCIIEyEMOT0 MaTepraia u

: 5 ;‘géblé& (;J]‘;g’; pacTUparoT €e CTEPUIIbHBIM ILIIATENIEM, JBUTasl €r0 CHavala B3aj U BIEpe] Ha

"~ Tenn. HEOOJIBIIOM yYacTKe, a 3aTeM KPYTOBBIMU JIBHMKEHHUSIMH MO BCEH MOBEPXHO-
CTHU MHUTATEIBHON CPEBI.

Puc. 44. IMoces mmnarteneM Ha 4allKH.

[Tpu 3TOM KpBIIIKY YalIK{ MPUOTKPBIBAIOT JIEBOM PYKOH JIMIIb HACTOJIBKO, YTOOBI B IIENb
MOT IIPOMTH TOJBKO LINATEINb.

2. BelHUMarOT mmnaTens U3 4amky I, 3aKpbIBaloOT ee U ObICTPO MEPEeHOCAT InaTeab B yamky 11,
He IIpokuras ero. PactuparoT matepuai 1o BCcel MOBEPXHOCTU CPEAbl, IPUKACAACh K HEH TOM Ke
CTOPOHO 1LIIaTelsd, KOTOpOoH pactupaincs marepuain B yamke [. Yamky I 3akpeiBaror.

3. Tak xe nepeHocsaT mmatenb B yamky Il u pactuparoT Marepuan Mo MOBEPXHOCTH MUTa-
TEJIBHON CPeJbl TOM K€ CTOPOHOM Imaress. 3akpsiBaroT yamky. [Ilnarens npoxkuraror wim omyc-
KalOT B JIE3UH(DUIHUPYIONIYIO KHIKOCTb.

4. Yamku HaJANMUCHIBAIOT (Ha3BaHUE MaTepuaina, (haMuins O0JIbHOTO, 1aTa) U CTaBsIT B TEPMO-
CTaT BBEPX JHOM, YTOOBI 00pa3yroLIrecs KanelabKy IapoB BObI, OMAJAI0NINE Ha KPBIIIKY, HE CTe-
KaJIM Ha MIOBEPXHOCTH CPEbl U HE Pa3MbIBAIM NOoceBa. Yamkn HaxoaaTcs B TepMocTare 18—24 va-
ca.

IloceB nertJaei

1. IIpocTepuiin30BaHHON Ha TJIaMEHU TOPEJIKH M OXJIAKICHHOM IeTiiei OepyT MaTepuai AJs Mmo-
CEBA M OCTOPOYKHO BBOJAT NETIIIO B YAIIIKY.

2. Ha nmoBepXHOCTH NMUTATEIBHOW CpEbl YAIIKA PACHpEIesaiOT MaTepuall NeTier napauiesib-
HBIMU IITPUXaMHU Ha paccTossHuu 0,5 cM OMH OT IpYyroro OT OJAHOIO Kpas Yallkd K Apyromy, JAep-
’Ka MeTIIo TUTalMs (He [aparnarth NUTaTelbHOM cpenpl!).

3. BBIHMMAIOT METII0 M3 YalllKU; TOTYaC e, 3aKPbIB YallIKy, OOKUTAIOT METJII0 M CTaBsT €€ B
HITAaTUB.

4. Yamky HaANKCHIBAIOT U MIOMEIIAIOT B TEPMOCTAT THOM BBEPX Ha CYTKHU.

Poct Ha yamnike Ha epBOM HITPUXE CIUIOIIHOM, Ha CIEAYIOUINX — U30JIMPOBAHHBIMHU KOJO-
HUSIMU.
Bce nmanpHelmme MaHUNYJSIIUHA C U30JIMPOBAHHBIMU KOJOHMSIMHU COBEPUIEHHO TaKHE K€, KaK
IIPU [TOCEBE ILIATEIIEM.
[Toces meTeii ucciemyeMoro Marepuaia (B3sSTOro B HEOOJIbIIOM KOJUYECTBE) MTPOU3BOIAT BCE-
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0 JIMIIb HA OJHY YaIlKy C arapom, IoJiydasi B OCIEIHUX MTPUXAaX POCT MUKPOOOB B BUE U30JIH-
POBAHHBIX KOJIOHU.

BTopoii neHb: uzyuenue Kononuii u evloesieHUe YUCMBIX KYIbMYP.

KoJionust 6aKkTepuii - 3T0 MOMyJIAMsS MUKPOOHBIX KJIETOK OJHOTO BHJA, COPMUPOBaBIIE-
€csl B pe3yJbTaTe ACJICHHUS OJHOM KIETKU B YyCIOBHUAX KyJIbTUBUPOBAHMS HA IUIOTHOW IHUTATEIBHOU
cpejie Ipy ONTUMAJIbHON TEMIIEpaType.

Yepes CyTKM 3aCesIHHBIC YAIIKHA BHIHUMAIOT U3 TEPMOCTATa U U3y4alOT IIOJyYEHHBIE [TOCEBBI.
Ha vamxe I, rae Obu1o MHOTO MaTepHana, MoyqmiIcs CIUIOMIHON pocT OakTepuid, M OTJAENbHBIX KO-
JOHWH He BUAHO; Ha Yamke Il u B ocobenHoctr Ha vamke [l komoHMM pacnpenenuaIncy H30JIUpo-
BaHHO U [1I03TOMY JIETKOJOCTYITHBI UCCIIEOBAHHUIO.

[Tpesxne Bcero u3ydaroT KOJIOHMU MAaKpOCKOIIMYECKHE HEBOOPYKEHHBIM I1a3oM. IIpocmart-
pHUBaIOT YalIKy (HE OTKPbIBAsi) CO CTOPOHBI IHA B IIPOXOSIIEM CBETE, I€PKa €€ Ha ypOBHE IJ1a3 Ha
paccrossauu 20—30 cm.

1. M3yuarwt xapakmepucmukxy (Mopgoiocuro) KoJOHUL U UX nOOCYem:

- pa3mepsl (KpynHble — 4-5 MM B [uaMerpe, cpeinue — 1-2 MM, KapJuKoBble- MeHee 1MM);

- bopma (kpyrias, iockas, cheprueckas);

- IPO3pPavyHOCTh (MYTHBIE, OIYIPO3pAYHbIE, IPO3pPaUHbIE);

- uBeT (OecuBeTHast, BBIICICHUE TMTMEHTA);

- XapakTep MOBEPXHOCTH (Irajkas, Oyrpucras, Ojectsias, MaToBasi, CKiaa4daras);

- pacroyio)KeHUE KOJIOHWW Ha TIOBEPXHOCTH Cpeabl - Mpouih (BBIMTYKIOE, TUIOCKOE, BABIECHHOE,
BpacTarolee B arap);

- XapakTep KpaeB KoJIOHHH (pOBHBIE, (hecTOHYATHIC, 3a3yOpPEHHEBIE);

- CTPYKTYpa KOJIOHUH (FOMOT€HHasl, 3€pHUCTAsl, OJJHOPOAHAS WM pa3IMyHas B LIEHTPE U IO MepH-
epun);

- KOHCHCTEHIM (MacstHUCTas!, TeCTOOOpa3Has, Bs3Kas, IIeHYaTast).

OO0Hapy>XKHBaOT, UTO MOCEB CMECU MUKPOOOB J1all pOCT HEOAHOPOIHBIX KooHuM. Ecnu myist moceBa
ObLIa B35ITa CMECh U3 KYJbTYP JIUMOHHO-KEJITOr0 CTaMIOKOKKA U KMIIEYHOU Malo4KH, TO BbIpac-
TalOT JiBa BU/1a KOJOHUMN: O0Jsiee Mpo3payHble KPYIHbIE roy0oBaThie KOJIOHUH (KUIIEYHas ajlouKa)
U MEJIKUE MJIOTHBIE KOJIOHUH JKEJITOBATOr0 11BeTa (CTa(QUIOKOKK).

1. Kaxxnomy Buly MUKpOOOB Ha OMpEIeTIECHHON MUTATEIbHON cpejie PHUCYyIa TUIHas ¢popma
KOJIOHUH. M3y4aroT HEBOOPYKEHHBIM IJIa30M WJIN C IIOMOILBIO JYTIbI.

2. Eme myuyiie BUIHA pa3HULA B CTPYKTYpEe KOJOHUN MPH PACCMOTPEHUU UX C YBEIMUEHUEM.
J1s1 3TOr0 MOMB3YIOTCS WM JIYTOH, WM BBIHYTBIM U3 TyOyca MUKPOCKOMA OKYJISIPOM, MIIM MUKPO-
CKOIIOM €O c1abol CyXol CHUCTeMOM MpHU CY>KEHHOW Juadparme UM HECKOJIBKO OIYLIEHHOM KOH-
neHcope. [Ipy m3ydeHnn 1moj MUKpPOCKOIIOM YallKy IOMEIIAIOT HAa CTOJIMKE THOM BBEpX M, Iepe-
JIBUTAsl €e, OTMEYAl0T Ha YallKe KapaHJalloM KOJIOHMU pa3iudHON (OpMBI, OUepuuBasi UX Kpyx-
KOM.

[Ton MUKpPOCKOTIOM PE3KO BBISBIISIETCS CTPOEHUE KOJOHUMN: XapakTep KpaeB (poBHBIE, (hecTOHYA-
Thle, 3a3yOpeHHBIE), XapaKkTep MOBEPXHOCTH (IJajaKas, IIepoxoBaTas), CTPYKTypa (TOMOreHHasd,
3epHUCTAsl, OTHOPOHAS UJTU pa3Inyarolascs B LIEHTPE U 1o nepudepun).

Kaxnomy Bu1y MUKpOOOB CBOWCTBEH ONpEAETCHHBbIM XapakTep kojoHuil. Hepenko xapakrep
KOJIOHUH UMeeT JUarHOCTUYeCKOe 3HaUeHUe JJIs OonpeiesieHus: BO30yauTes 00Ie3Hu.

3. Y3 yacTu KaKaoi NMOA03PUTENBHBIX KOJIOHUN JIENal0T Ma3Ky, OKpaluBaroT ux no I'pamy. Ta-
KUM 00pa3oM, U3 CMECH MOTYT OBITh BbIIETICHBI OT/IIbHBIE BUABI YUCTHIX KYJIbTYp OaKTepHil.

4. ITopo3puTenbHbIe KOJIOHUHU MIEPECEUBAIOTCS HA TPOOUPKHU C KOCBIM arapom.

[IpoGupku ¢ moceBamu MOMEMIAIOT B TepMocTaT Ha 18—24 yaca.

TpeTuii ieHb: nposepka uucmomol Kyibmypsl u uyyenue colicme MuKkpooa.
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N3yuyeHue OMOXUMHYECKUX CBOCTB OakTepuil AJsl
AudepeHUAIbHO-THATHOCTHYECKHUX LesIel

Uepes cyTku MpOOMPKH C ITOCEBAaMHU BHIHUMAIOT U3 TEPMOCTaTa U yOSKIAIOTCS, YTO B KaXk-
JI0OM U3 HUX IOJIy4YEH I0CEB OJHOPOIAHON KYyJbTYpPBI, OTIIMYAIOIIECHCS OT KYyJbTYypbl B IPYroil Ipo-
Ooupke. B mpoOupke ¢ moceBOM KHILIEYHOW MajJOYKU KyJIbTypa MUMEET BHJ OOMJIBHOIO COYHOTO
HaJieTa 0eIoBaToro 1BETA; KyJIbTypa CTaQHIOKOKKA OoJiee cyxasl, CIerKa jKeITOBaTasl.
[IpoBepsieTcst yucToTa KyJbTypbl U U3ydaercs Mopdosiorus 6akrepuii B Ma3kax, OKpalleH-
HbIX TI0 ['pamy.
[TonydyeHHas 4yucTas KyJabTypa MOXKET ObITh MCIIOJIb30BaHa Juisl JIoObIX enel. Ilpu Boiae-
JICHUHM YHMCTOM KyJbTYpbl U3 MATOJOTUYECKOTO0 MaTepuana (MOKpPOTa, THOM, KPOBb, HUCIPAKHEHUS
0OJBLHOT0) C LEJbI0 YCTAHOBJICHHUSI MHUKPOOHOJIOTHYECKOTO TUArHO3a HEOOXOIMMO TOYHOE PacIio-
3HaBaHME BO30yuTENs 3a00JI€BaHUS:
- MUKPOCKOIIMYECKHUM ITyTEM;
- IyTeM MOCeBOB Ha auddepeHnanbHO-IMarHOCTUYECKHE CPebl ISl U3Y4YeHHs] OMOXUMUYe-
CKHX CBOWMCTB MUKPOO0a;
- MyTeM OMpeeNieHUs] MPUPOABl BbIACIECHHONW OaKTepHil C MOMOIIBIO CHENU(PUIECKIX CEepPOIIOo-
TUYECKHUX PEAKIUM (peakui ¢ UMMYHHBIMU CBIBOPOTKAMHU, COJIEPKALIIMU AHTUTENA).

B MeauuuHCKOM MUKPOOHONIOTHN M3yYeHHE OMOXUMHUYECKUX CBOMCTB MHUKPOOOB SIBIISIETCS
OJITHUM M3 OCHOBHBIX AU (epeHInanbHo - TUarHOCTHUECKUX METOJIOB JUIsl TOYHOTO paclio3HaBaHUs
B030yauTenst 6onesznu. s buoxumudeckoit ruddepennnaniy MEKpoOOB B OCHOBHOM H3Y4arOTCS
CJIEYIOLIHNE UX CBOMCTRA!

1) ciocoOHOCTEL COpakMBaTh YTIIEBOIBI ¢ 00pa30BaHNEM KHCIOTHI HITH KUCIIOTHI C Ta30M;

2) criocOOHOCTH pasiiaraTh OEIKOBBIC TPOAYKTHI;

3) CIOCOOHOCTH PeayIUPOBATH KPACKH.

st oOHapy’KeHUs! 3TUX CBOMCTB MUKpPOOOB IOJIb3YIOTCS TIOCEBOM HX Ha JU(PEpeHIHATBHO -
JIMarHOCTUYECKUE THTATeNbHbIE Cpebl (KUIKHE W TUIOTHBIE), COAEpIKaIlne BEIIeCTBA, B OTHOIIE-
HUM KOTOPBIX MUKPOOBI CIIOCOOHBI MPOSIBIISATH CBOIO XUMHUYECKYIO ((hepMEHTATUBHYIO) AKTUBHOCTD.
PesynbraT peakiuu omnpenensieTcsi Ipy MOMOIIH T00aBISIEMbIX B MUTATEIBHYIO CPENy pa3IMIHBIX
MH/INKAaTOPOB, JAIOLIMX B OOJBIIMHCTBE CIIy4aeB I[BETHble peakuuu. [loaTomy meron moceBa Ha
T depeHIManbHO - AMATHOCTUYECKUE CPebl IOMYUn Ha3BaHUE I10CeBa Ha “TIeCTpbId ps”.

PaccmoTpum nmpuMep, 1eMOHCTPUPYIOIINH OMOXUMHUYECKYI0 aKTUBHOCTh MUKPOOOB IIPH 1OCEBE
Ha TecTphld psia. Hammydmum oOBEKTOM JUISl ATOM HENM MOXKET CIYXHThb KHUIICYHAs Tajloyka
(Esherichia. coli), kak obnanaroas XopouMu pepMEHTATUBHBIME CIIOCOOHOCTsME. [IpoTHBOIO-
JIOXHBIM TIPUMEPOM sIBIsieTCst OpromHoTH(Oo3Has nanouka (Salmonella. typhi) — mukpo6, poa-
CTBEHHBIM KMIIIEYHOW Majloyke, HO 3HAYUTENIbHO YTPATHUBIIMM CBOIO XMMHMUYECKYIO aKTUBHOCTH B
CBSI3U C Mapa3sUTHYECKIM 00pa30M >KHU3HH.

[Tpornecc kucaoT00Opa3zoBaHusl OOHAPYKHUBAETCS TAKXKe MPHU MMOCEBE HA M O JI O K O: MOJIOKO,
3acesTHHOE KUIICYHON NMaIOUKOM, Yepe3 CyTKH CTBOPAKMBACTCS, TaK KaK KUIIEYHAs IMajovKa pasia-
raeT MOJIOYHBIN caxap ¢ 0Opa30BaHHWEM MOJOYHOI KHCIIOTHI; MOJOKO, 3aC€IHHOE OpIOIIHOTU(O3-
HOU TAJIOYKOM, OCTAETCS HEM3MEHEHHBIM.

Ceersimumecst 6akTepuu

CymiecTByeT JOBOJIBHO MHOTO BUJIOB CBETSIIMXCS OakTepuil (KOKKH, MaJIOUKH, BUOPHOHBI),
y KOTOpBIX OKHCIIMTEIbHBIE NPOLIECCH B KIIETKE CONPOBOXKIAIOTCA OTAAUEN CBETOBOW JHEPIHUU;
CBEUYEHHE MOps, THUJIOIO JIepeBa, MUIIEBBIX MPOIYKTOB (MsICO, pbiOa) 00yCIOBIMBAETCS MPUCYT-
CTBHEM CBETSIIUXCS OaKTepHid, Win poToOaKTepuil.

Jns momydeHUs KyJbTyp CBETALIMXCS OaKTepHil MOXKHO BOCIIOJIB30BATHCS CIEAYIOLIUM
IPUEMOM: KYCOK MsCa WJIM PbIOBI MOTPYXAlOT HANoOJOBUHY B 3% pacTBOp MOBapeHHON CONM U
OCTaBJISIIOT TOJT KOJIOKOJIOM B TipoxiagHoM (5—10°C) teMmHoM mecTe. Uepe3 CYTKH TMOSBISETCS
CBEYCHHUE.

JanpHeimee conepkaHue KyJbTyp CBETAIIMXCS OaKTEepUil B J1aOOpaTOpPHM MPOU3BOAAT Ha
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PBIOHBIX TUTATENBHBIX cpenax (OynboH, arap).

4.4. TIurmeHTbl MMKpo6oB

Hekotopsie Buabl MUKpOOpraHU3MOB (OakTepuu, TpUOBI) B IMpoliecce oOMeHa 00pa3yroT
0c00bIe KpacsIue BenecTBa—IUTMEHTBI Pa3HOOOPa3HBIX IIBETOB.
[TurmeHT 00pa3yeTcs UK TOJBKO BHYTPH KJIETOK, HJIM OH BBIZCISCTCS M3 HUX, OKpAIluBasi,
HarpuMep, MATATeIBHYIO CPEy.
[To pa3nMYHOMY OTHOLICHHIO K PACTBOPUTEIISIM — BOJIE, CIIUPTY, 3PUpyY U Ip - pa3uyaroT:
1. ITurMeHTsI, pacTBOPUMBIC B BOJIC U OKPALIMBAIOIINE MTUTATEIBHYIO Cpey (HampuMep, CHHUI
MUTMEHT MTUOLMAHKH, BhIJICIIAEMbI CHHETHOMHOM majoukoii—Pseudomonas aeruginosa).
2. [TurMeHTHI, HEPACTBOPUMBIE B BOJIC U PACTBOPHMBIC B CIIHPTY (HAaIIpUMeEp, MPOJIUTHO3UH —
KpacHbI urMeHT Bact. prodigiosum).
3. [IurMeHThI, HEPACTBOPUMEBIC HU B BOJIE, HU B CIIUPTY, BCTPEUYAKOTCS PEIIKO.
[TurmeHTBl 00pa3yrOTCsT OOBIYHO TOJBKO B NMPHUCYTCTBHM KUCIOPOAA M 4YacTO TOJBKO B
OIPENICIICHHBIX YCIOBHX (ONPEACICHHBIN COCTAB ITUTATEIBHOM CPE/Ibl, TEMIIEpaTypa u T. 1.).

KonTtpouabnbie Bonpockl k 3aHATHIO Ne 4 «Ilutanume mukpoopranuzmos. IluraresbHble
cpensbl. Unentudukanuss MUKPOOPraHU3MOB))
1. Metoas! noceBa Ha IUIOTHBIE TUTATENBHBIE CPEJIbI
. IlnTaHne MUKpPOOPraHU3MOB.
. [luTaTenbHble cpeibl: OCHOBHBIE KaUECTBA, KilacCU(UKaLMSI [10 HA3HAUYEHUIO.
. IlpuroroBneHue MACHON BOJbI, MSICOIIENITOHHOTO 0YJIbOHA, MACOIENITOHHOTO arapa.
. YHuBepcanbsHble cpenibl: coctaB cpeq MIIb, MITA, KA, cBepHyTOH CHIBOPOTKH.
. Auddepennmanbho - TuarHocTuyeckue cpeapl: DH0, JIeBuHa.
. CenexrtuBHsble cpeabl: [lnockupena.
. Cpenpl «1iectporo psina». [IpuHIUI KOHCTPYUPOBAaHMUSI, yUET PE3yIbTaTOB.
. Oco0OeHHOCTH pocTa M/0 Ha )KUJIKUX Cpefax.
10. 3y4yeHune caxapoJUTHUECKUX CBOWCTB OaKTEpUH.
11. 3yueHue npoTeONUTUYECKUX CBOMCTB OaKTepuit
12. Temmneparypa KyJIbTUBHPOBaHHE MUKpOOpraHu3mMoB. TepmocTar.
13. Dransl BeIIEIEHHS YUCTOH KYIBTYPHI.
14. Unentudukaius Bo30yUTENS 110 THAM UCCIIEI0BAHUS
15. IlepBoIil €HB: MOCEB UCCIEAYEMOr0 MaTepHaa.
16. Bropoii 1eHb: n3y4eHnEe KOJIOHUI U BBIACIEHUE YUCTBIX KYJIBTYP.
17. KonoHust MUKpOOPraHU3MOB, €€ XapaKTePUCTHKA.
18. Tperuii nenn: M3ydyenue cBOUCTB OakTepuid.
19. [TurmeHTHI OaKTEPHH.

O©CoOoO~NO Ok WN

5. lbIxaHMe MUKPOOpPraHM3mMoB

ITo crocoOy nbIXxaHusi MUKPOOPTAaHU3MBI Pa3/IEISIOTCS Ha a3poO0B M aHAdPOOOB. AIPOOBI
WCTIONB3YIOT JUIS JIbIXaHUSI CBOOOMHBIN KHUCIOPOJ MO THUITY ABIXaHHS BBICIIMX XHUBOTHBIX, B Opra-
HU3ME KOTOPBIX OPTaHWYECKOE BEIIECTBO PACHICIUISICTCS JIO YIJICKUCIOTHI M BOJBI C TTOMOIIBIO
KHCTIOpOJIa BJABIXaeMOTO BO3JyXa. B pesynbrare 3TOro mpoiiecca, XapakTepU3yroIIerocss OKUCIH-
TCJIIBHBIMU PCAKIUAMMU, OCBO60)K)IaeTC$I SHAYUTCIBHOC KOJUYCCTBO SHECPTHUH, KOTOpAsA YTUIIN3UPY-
€TCsl OpraHu3MOM. AHaYpOOHBIE MHUKPOOPTAHU3MBI HE TOJIBKO HE HYXTAIOTCS AJIsl CBOCH JKU3HEIe-
ATCIBbHOCTHU B KHCJIOPOJAC BO3ayXa, HO HOCJ'IG)]HI/II\/II ABJISICTCS OJIA HUX JAaXKE FY6I/IT6J'II)HI)IM. Heo0xo-
JUMYIO SHEPTUI0 aHa’pOObl MOTYYalOT PACIICTIIICHUEM BEIIECTB B OTCYTCTBHE CBOOOIHOTO KHCIIO-
poJia, TJIaBHBIM 00pa30M YTJIEBOJIOB B IpoIieccax OpPOKEHUS.

HekoTopeie MHKpOOpPTaHU3MBI, MPUCTIOCOOMSAACH K OKPYKAIOIINM YCIOBHSIM, CIIOCOOHBI
MEHSATh a3POOHBIN THIT IBIXaHHS HA aHAYPOOHBIN U 00paTHO,— OHU XapaKTEPHU3YIOTCA Kak (PaKyib-
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TaTHBHBIC T. €. YCIIOBHBIC, aHadpOObI. [lpyrue MUKpOOpraHU3MbI CITIOCOOHBI )KUTh TOJBKO B OTCYT-
CTBHE CBOOOJHOTO KHMCIOPOIa,— OHU Ha3bIBAIOTCS OOJIMTATHBIMH, T. €. 00s3aTeIbHBIMH aHAdPO-
OaMmu.

5.1. MeToabl KynbTMBMPOBaHUS aHa3poboB

Jlnst KyJIbTUBUPOBAHUS aHA’POOOB HEOOXOIMMO CO3/1aTh CHUKEHHOE IaplIUaIbHOE COAEp-
KaHHME KUCIIOPOJia B Cpe/ie WK B BO3JyXe, C KOTOPbIM OHA CONPHUKACAETCS, YTO JOCTUraeTCs pas-
JUYHBIMU METOJIAMHU.

Mexannueckuii MeToJ.

1. ITuraTenpHbIC Cpebl TIEPEa MOCEBOM aHAAPOOOB “pEreHEPUPYIOTCS” — KHITATATCS Ha BOJS-
Holi 6ane 10-20 muH. BeITecHs€TCSI KUCIOPOT BO3AyXa. BBICTpO OXJakaaroT cpemry, 4ToObl HE AaTh
el HaCBITUTCS BO3IYXOM U Mpou3BoAAT noceB. [locie moceBa ux 3aquBaoT cBepXy cinoeM napadu-
HOBOTO MJIM Ba3eJIMHOBOTO Maclia JijIsi pa300LIeHUsI OT aTMOC(EPHOT0 BO3ayXa.

2. Mna ymensiuenus auddysun Oz U3 Bo3Ayxa, MUTATENbHbIE CpPEIbl CBEpXY 3aJUBAIOT CTe-
PWIBHBIM Ba3eJIMHOBBIM MaciioM Wid napaduHoM Ha 1-1,5 cM. moceB mMaTepuana mpoBOIAT yepes
Maclio;

3. oGaBnenne peayupyromnX BeMEeCTB — IUCTHHA, TIIIOKO3bI, aCKOPOWHOBOM KUCIOTHL. Pemy-
[UPYIOIIUE BElecTBa MOTIOMIAI0T Kuciaopo . Yaie Bcero ynorpebinsercs cpena Kurta —Tapounu -
OynboH ¢ 0,5% TIIIOKO03bI U KYCOUKaMH CBEKHUX OPTaHOB )KMBOTHBIX (MJIM C MSCHBIM (apiiem); Ky-
COUYKHM OPraHOB, a TaKXKe TJI0KO03a 00JIaJaloT penylupyromeil cnocoOHocteio. Cpeny 3aauBaioT
CBEpXY CJI0EM MacJia.

4. JlobaBneHue KyCOUKOB MapeHXMMAaTO3HBIX OPTraHOB Ui CBSI3bIBAHUS KHciopoa (cpena Kuta
— Taporuu ¢ KycoukaMu TOBsIKEH TIEYCHH ),

5. B xunkue cpeqsl 100aBIsAIOT MOPUCTHIE BELIECTBA — BaTa, IeM3a, KOTOPbIe Ha CBOEH MOBEPX-
HOCTHU aJICOPOUPYIOT My3bIPbKH BO3/1yXa.

duznueckuii MeToI.

1. [ToceB o Benwsine — Beliony. [IBykpaTHble pa3BeeHus uccienyemMon KyasTypsl B 0,5% ca-
XapHOM arape, oxJaxxaeHHbIM 110 40-45 °C, HabuparoT B NacTEPOBCKYIO MMUIETKY JIHHON 30 cM.
BoiTsHyTHIN KOHel TpyOKku 3anauBaioT. Yepes 2-3 cyTok MHKYyOaluu B CTOJIOMKE arapa MOsIBJISIOT-
csl KOJIOHMH M/0. Eciii moceB ObIIT HE CIMIIKOM I'yCTOHM (PEKOMEHIYIOT JeJlaTh HECKOJIBKO pa3Beie-
HUM), TO B CPE/€ BHIPACTAIOT SICHO BUAMMBIE CHapYyX MU KOJOHHUU OaKTepuil, KOTOpblE MOXKHO H3-
BJI€Yb, PACIIUIUB TPYOKY

2. Ynanenne Bo3znyxa. s 3TOro moyib3yrTCsi 0COOBIM TPUOOPOM: BaKyyM — aHAdPOCTATOM, U3
KOTOpPOro BO3AYX BBbIKAUMBAeTCs HacocoM. lMcrnomb3ys crenuanbHble ra3oBble MAKEThI, IPOBOJIAT
3aMeHy aTMOC(EPHOT0o BO3yXa ra30Boil CMeChIo;

3. DkcukaTop co cBedoil. Kpblliky skcukaropa XOpoLo NPUTHPAIOT U 110Ka TOPUT CBEYa, KHUC-
JIOPOJI CTOPAET, 3aMEHSSACH YTIIEKUCIIBIM Ta30M.

XuMHYECKU METO1.

1. IIpou3BoaAT noceB Ha IUIOTHYIO cpeny Ha damke [lerpu. Ha kpeimky vamku Iletpu mome-
Ial0T XUMUYECKUN TOTTIOTUTENb: TUocyibduT Na, menounoil nuparamiosn;

Buogornuyeckuii meros.

1. Meron @optHepa. CoBMeCTHOE KYJIbTHBHPOBAHUE CTPOTUX aHA3pOOOB M a’3po0OB HA KPOBSI-
HOM arape C INIFOKO30H, pa3JelIeHHOrO IOIOJaM BBIPE3aHHOW IO CEPEIUHE YalIKU IPOKAJICHHBIM
CTEpHJIBHBIM CKaJbIleleM HeOOoJbIIoi mosiockoit arapa. Ha oqHO# monoBuHe arapa JenaioT 1MOoceB
KyJbTYpHl a3po0a, Ha JApyrod — MOceB aHadpoOHOU KynbTyphl. Yamky Ilerpu mapaduHUpYIOT.
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CHauana pactyT a3po0bl (ObICTPO), TOCHe CHIKEHUS coepkanust Oz — prcTyT aHa’poObl (MeAJIeH-
HO, K 7 1H10). B kadecTBe cTporux a’po0oB ncmos3yroT Bacterium prodigiosum (uymecHast maaod-
Ka), Serracia marcensens.

5.2. BblaeneHue 4nucTbiX KynbTyp aHaspobos

IlepBbiii 3Tam.

1. Hakomtenne marepuana. Mccnenyemslii Marepuan (HampuMmep, MEPeBsI30YHBIA MaTepua,
THOM) 3aCcEBalOT ACTEPOBCKOM MUNETKOM B JiBE MpoOupku co cpenoi Kurra - Tapouuu, npoxuns-
YeHHBIX B TeueHue 20 MUHYT Iepe]] OCEBOM U OCTYKEHHbIX (pereHepanus cpeabl). [locne nocesa
marepuana | mpoOupky HarpeBaroT 15 mMuHyT mpu 80° i YHHUTOKEHHS BETE€TATUBHOU (IIOPHI,
CIOpBI aHa3pO0OB, MPHU 3TOM He yHUUTOXkatoTcs. [Ipobupku ¢ moceBamu CTaBsAT B TEPMOCTAT Ha
244 ipu 37 °C. U3 uccnenyeMoro maTepuaiia roToBsIT Ma3ok 1o ['pamy.

Bropoii 3Tan.

Yepes cyTkH cpefja OKa3bIBAeTCsl MOMYTHEBILEH (POCT MUKPOOOB), MHOT/IA B HEH BHJHBI Iy-
3BIPbKU Ta3a. JlenaroT Ma3KH, OKpallMBalT ux 1o ['paMy u 0OHApYyKMBAIOT KPYIHbBIE CIIOPOBLIE U
HECIIOPOBBIE IPAMIOIOKHUTEIbHbIE OAKTEpHH. MUKPOCKONIMYECKasi KapTUHA JaeT TOJIBKO OPUEHTH-
POBOYHOE IIPEICTABICHUE O MUKPOOHOH (I10pe HCCIeyeMOro MaTepuaila.

2. BpijeneHue 4McToi KyJIbTyphl MOXKET ObITh MMPOU3BEACHO MO OAHOMY M3 CIEAYIOIIUX METO-
JI0B.

a) Ilo Leiiccnepy: kammo matepuana co cpeabl Kutra - Taporiy momemniaror Ha cepeauHy
YalKH [ ¢ KpOBSIHBIM CaXxapHBIM arapoM M pacipeesstoT 0 HEW CTEKIITHHBIM LINAaTeNIeM; ITHM JKe
mmareseM npousoautcs noces B yamke II m gamke III. [ToceBsl Ha yamkax MOMEIIAXOTCS B TEP-
MocCTaT B aHa3pOOHBIX ycioBusax. Ha cienyromuit aeHp no gopMe KOIoHUM (IIpU paccMaTpUBaHUU
yepes JIyIy) U MUKPOCKOIIMM Ma3KOB M3 HUX NMPOU3BOJUTCS OPUEHTHUPOBOYHOE ONpE/EIIEHNE BUAA
MHUKpOOa 1 mepeceB OTJENIbHBIX HAaMEUEHHBIX KOJOHUN Ha cpeny Kurtra -Tapouim s BelAeIeHUS
YUCTOM KYJIBTYPBI M TOYHOTO ONPEJECICHUS BUIa MUKPOOPraHU3Ma.

0) Ilo BeilinOepry: HeckoJIbKO Karenb U3 moceBa Ha cpeae Kuta -Taporu nepeHocsT B mpo-
O6upKy c OyJIbOHOM, OTKYJIa 3aTeM 3alassHHbIM KOHIIOM KallWJIIspa MacTepOBCKON MUIETKH MEePEeHO-
CAT UX MOCIEA0BATEIHHO B HECKOIBKO Y3KHX MPoOUpOK (Win TpyOOK BUHBSIIS) ¢ pacTOIIEHHBIM,
IIPOKUITSTYEHHBIM B TeueHue 20 MUHYT U CJIeTKa OCTY>KEHHBIM CaxapHbIM arapoM. 3acesiHHbIE Mpo-
Oupku (Win TpyOKH) OBICTPO OXJIAXKIAIOT XOJIOAHOW BOJIOM /10 3aCThIBaHMS U MOMEIIAIOT B TEPMO-
crar. Ha cnenyromuii 1eHp usyuaercs (popMa BBIPOCIIMX KOJOHUH M OTMEYAIOTCs KOJOHUM JUIS T1e-
peceBa, 3aTeM MPOU3BOAUTCS pacnuil TPyOKH MM MPOOUPKH Yy MecTa OTMeueHHOoM kononuu. Komo-
HUIO BBICACHIBAIOT NIACTEPOBCKOM MUIIETKOM U 3aceBaroT Ha cpeny Kurra -Tapouun.

Tpernii 3tan. IlpoBoasaT oTOOp M30IMPOBAHHBIX KOJOHUHM Ha cpeay Kuta -Tapouiu 11t Hakomn-
JICHUS YUCTOU KyIbTYphl. M3yuaroT Mopdonoruto 0akrepuil, KOJOHUN, OMOXUMUYECKHE CBOWCTBA.

YerBepThlil 3TAN. YUET MOITYYEHHBIX PE3YIbTATOB.

5.3. Cpeabl Ansi KynbTUBMPOBaHMS aHa3poboB
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Kene3o - cyabpurHblii arap (cpena Buabscon-baepa)

CocraB cpenpl: MITIA ¢ 1% rmoko30ii, 20% cynbdurom HaTpus u 8% XJIOPUAOM Keje3a
(11- BasientHoOr0). [ToCEB MPOBOMAAT B MIIyOUHY CTOJIOMKA PEreHEPUPOBAHHOM cpeibl. UepHbie KOIO-
HUU 00pa3yroTCs 32 CUET BOCCTAHOBJICHHUSI CyIb(pUTAa HATPHUS B CyIb(haT HATPUS, KOTOPBIA COEIUH -
SCh C JIByXBAJICHTHBIM XJIOPHJIOM elie3a, o0OpasyeT 4epHbId ocalok cyibdara xenesa (Fe S).
Clostridium perfringens (Bo30yauTesb ra30Boil TaHIPEHBI) 00pa3yeT YepHbIe KOJOHHH depe3 1-2
yaca, Apyrue aHa’poObl uepe3 6-18 yacoB 00pa3yroT 3eJIeHOBaTO-YePHBIE KOJIOHHUHU.

Cpena Kurra- Tapouuu

CocraB cpefpl: ObIUbs MeUeHb (0€I0K KypHHOTO SIilia) B TPEXKPAaTHOM 00beMe MUTATEIbHO-
ro OynboHa kumATAT 30 MUHYT. Msico moacymuBaioT, OyJIb0H QUIBTPYIOT. 3-4 Kycouka ObIYbeid
nevyeHu coenuustor ¢ 7-8 mi 0,5% caxapHoro (ri1r0k03a) OyaboHa B IPOOHPKE, CTEPUITUIYIOT.
[ToceB mpoBoAsT B IiyOMHY pereHepUpPOBaHHOW CpEJbl, CBEPXY 3aJIMBAIOT CTEPHJIBLHBIM mapadu-
HOM, MPOOKY Tak >xe nmapadunupyrot. [Ipu pocte ana’poboB Habm0gaeTcst OypHOE razoo0pas3oBa-
HUE, n3MeHeHne pH B KUCITy 0 CTOPOHY, POCT MUKPOOPTaHU3MOB Ha JHE TPOOUPKH.

5. AcenTuka, aHTucenTuka, Ae3mHdeKkuusa
5.1. MeToab! ctepunusaumm

CaMbIM pacnpoCTpaHCHHBIM, YI00HBIM M HAJISKHBIM CIIOCOOOM cTepuim3anuu  (obecruio-
xuBanus (Sterilis—Oecmionublit)), sSBIsSETCS MPUMEHEHHE BBICOKOW Temmeparypbl. CylIeCTBYIOT
pa3IuYHbIE CTIOCOOBI CTEPUIIN3ALINN TPU TOMOILIY BBICOKOW TEMIIEPATYPBHI.

1. IIpokasuBaHue HAa OrHe (ra3oBasi ropejika WM CIMPTOBKA) — CaMblii OBICTPBIA U BEpHBIN
croco0 cTepuiM3alum, HO, TaK KaK IPU HEM MOPTATCS CTEPUIIM3YEMbIe MPEAMETHI, OH UMEET Orpa-
HUYEHHOE NpuMeHeHue. [IpokanuBanueM CTEPUIN3YIOT NETIM U UIIIbl IS [TOCEBOB, IIPEIMETHBIE
CTEKJIa, MEJIKUHA NHCTPYMEHTAPHIA.

2. Kunsiyenue—unpocrelmmii cnoco® CTepuwin3alui, HE BCerjga, OAHAKO, rapaHTHPYHOIUI
MOJIHOE 00ECIJIOKUBAHUE, €CIIM B CTEPUIIM3YEMOM MaTepuaie HaXxoAsaTcs cropbl Oakrepuil. Kums-
YyeHueM B Bojie B TeueHue 10—15 MUHYT cTepuiin3yioT OyMaXkHble (QUIBTPBI, PE3UHOBBIE TPYIIH.

3. Crepuau3anms CyXuM KapoM IPOM3BOJIUTCA B OCOOBIX amrmaparax- 3JeKTPUUYECKUX CyXO-
KapOBBIX MIKagax, KOTOPHIE MPEACTABISAIOT cOO00H METaITMYECKUi mKad ¢ TBOWHBIMUA CTEHKAMHU
(MeXly KOTOPBIMH NPOXOIHUT TOpsuuil Bo3ayx). CBepxXy uepe3 OTBEpCTHE B KPBIIIKE BCTaBIICH
TEPMOMET), OITYCKAIOIINKCS BHYTPb amrapara.

Marepuan crepunusyroT B Teuenue 60 munym npu memnepamype 180°, cuutas ¢ TOro MOMEHTA,
KOTJ]a PTYTh B TEPMOMETPE TIOJHUMAETCS 0 dTOW TemMmepaTypbsl. Bo Bpems cTepuim3anuu moaava
TEIJIa OTPETyJIMpoBaHa Tak, 4ToObl Temmeparypa 180° ocraBaach MOCTOSIHHOM Ha BCE BpeMs CTe-
punu3anyM, Tak Kak Beime 170° HaunHaeTcst 00yriauBanue Oymaru, a mpu 0oJjiee HU3KOM TeMIiepa-
Type Tpedyercst 0obIIHii Cpok cTepru3anuu (mpu 160° 2 gaca).

CyxuM >XKapoM CTepWJIM3YIOT CTEKJIsHHYI0 nocyay (wamku [lerpu, mpoOupku, macTepoBCKHE
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NUMNETKH) U MeTaluInueckue npeamersl (mmarenu). [lepen crepunmsanueit mocyaa 10mkHa OBITh
BBIMBITA, BBICYIIICHA M 3aBepHyTa B Oymary. [IpoOupku, koia0bl, (hakoHBI 3aKphIBAIOT BAaTHBIMH
npobkamu. IIpoOku cTaBAT B MPOBOJOYHBIE CETKU WIJIM 3aBEPTHIBAIOT B Oymary mo 10—15 mryk,
TOPJIBIIIKY KOJIO 0OBSI3bIBAIOT OyMakHbIMU Konmaukamu. Yamiku [letpu 3aBepThiBatoT B Oymary 1o
OJTHOW MITyKe, macTepoBckue nunetku — no 5—I10 LITyk, rpagyupoBaHHble MHIIETKH—IIO0 1—3
mtyku. KputeprueM 10cTaTOUHOM CTEpUIIM3AlUY SBIISIETCS JIETKOE MOXKelITeHue Oymaru, B KOTOPYIO
3aBEPHYTHI CTEPUIIN3YEMBIE IIPEAMETHI.

MO’XHO CTepUIN30BaTh MUIETKH U YallKy B 0COObIX MeTainueckux ¢ytispax. [To okonuanuu
CTepUJIN3alluU T€Yb OTKPBIBAIOT TOJBKO IMOCJIE TOr0, KaK OHAa OCTHIHET, B MPOTHBHOM Ciyd4ae,
BCJIE/ICTBUE PE3KOI EpEMEHBI TEMIIEPATYPBI, CTEKISTHHBIE IPEIMETHI MOT'YT JIONHYTh.

4. Crepuiu3anusi napoM He TpeOyeT Takol BBICOKOM TeMImepaTyphl, KaK CTEPUITU3ALUS CYXUM
KapoM, T.K. Iap JeHCTBYeT Ha MUKPOOOB CHIIbHEE; IOITOMY OOECIIOKHMBAHUE C TOMOIIBIO IMapa
npou3BoauTcs npu Temmneparype B 100—120°. CymiecTByeT ABa crioco0a 00eCIUIOKUBAHMS TTAPOM:
1) crepuin3alyst HaCHIIICHHBIM ITAPOM 0] TABJICHUEM, 2) CTEPUIIA3AIHS TEKYYHM ITapOM.

1) Cmepunuzauyus napom noo oasrenuem — cambiii 3GGEKTUBHBIA B OaKTEPHOIOTHUYCCKOM
IIPAKTHKE CIIOCO0 CTEpUIM3ALMH, TaK KaK C €r0 MOMOIIBI0 OBICTPO JOCTUTAETCs MOJTHOE M HaJeXK-
HOE 00eCIUIOKMBAaHUE, BKIIOYAsi U CIIOPOHOCHBIE OakTepuu. DTOT COco0 CTEPUIIM3AIMA OCHOBAH
Ha TOM, YTO 0Opa3yIOLIUICS IPU KUIIEHUH BOJIbI IIap HE BBIXOJAUT HApPYyXKy, a, CKOIUIAACH B 3aMKHY-
TOM IPOCTPAHCTBE, MOBbIIAET JaBieHre. COOTBETCTBEHHO JaBJICHUIO MOBBIIIACTCS U TEMIEpaTypa
KUIIEHUS BOJIbl; IIPU MOBBIIIEHNWU JaBiIeHUS Ha 1 aTMm. Temmeparypa kuneHus Oyaer pasHa 120°,
IIpU NOBBIICHUHU J1aBiieHus Ha 2 atM.— 134,18° u T. a. Ilpu Takoil Temnepatype MUKpPOOPTaHU3MbI
U UX CIIOpPBI MOTH0at0T oueHb ObIcTpo (pu 120° B Teuenue 15—20 MuHyT).

DM croco0OM MOJB3YIOTCS U cTepuiu3aiu nutarenbabix cpen (1 atm. 20-30 mun, 0,5
at™. 30 muH); mocyabl, uHCTpyMeHToB (1,0 at™M. 45 MHH) U T. 1., @ TakKe ISl 00e33apaKHBaAHUS
UH(EKIIMOHHOTO MaTepraia (KyJIbTYypbl MUKPOOPTaHH3MOB, MIATKHiT MHBEHTaph U T. 1. (1,5 atm. 60

Crepunuzanus napom noJ JaBJ€HUEM TPOU3BOJUTCS B aBTOKJIaBaX.

5.2. ABTOKNaB

ABTOKJIaB TPEACTaBIsET, COOON MPOYHBINA IMIMHAPHUUECKUN Mel-
HBIM KOTEN, C TOJICTBIMU JIBOWHBIMU CTEHKaMH M C T€pMETHYECKH 3aKpbIBAIOIIEHCsS MpU MOMOIIH
0cOOBIX BUHTOB MacCUBHOM Kpbikoi. Ha kpeiike (mim cOOKy) HaXOAUTCS MAaHOMETP, MpeoxXpa-
HUTEJIBHBIN KJIAllaH U BBITYCKHOW KpaH. [log MHOM aBTOKIaBa IMOMeEMIAETCs JIEKTpUYECKas Mpo-
BozKka. Ha 1HO aBTOKIIaBa HaIMBaKOT BOJY; HAJl HEM HA MOJICTAaBKE MOMEIIAIOT B IPOBOJIOYHBIX CET-
Kax CTepUIM3yeMbl€ IPEIMETHI U 3aKPHIBAIOT KPBIIIKY. BKIIIOUAIOT 3JIEKTPUUYECTBO U TIOBOJIAT BOAY
JI0 KUNIEHUST; 00pa3yIoLHiics Ipy 3TOM Iap BBIXOJUT yepe3 BBIMYCKHOW KpaH: CHayaja MJET Ipe-
PBIBUCTOH CTPYyEH map BMeCTe ¢ BO31yXxoM. Korga Bech BO31yX BBITECHEH M BBIICIIAETCS HENPEPBIB-
Has CTpys Iapa, 3aKpbIBAlOT BBIIYCKHON KpaH; Iap OKa3bIBA€TCsl B 3aMKHYTOM IIPOCTPAHCTBE, U
HA4YMHACTCS IOBBIIICHUE JABICHHUS U TeMueparypbl. Korna MaHoMeTp MOKaKeT HYXKHYIO BBICOTY
nasieHus (1 1/2—2 atM.), aBTOMaTHYECKU PETyJIUPYETCs 3JICKTPONUTAHHUE, YTOOBI 3TO JaBICHHE
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nepxanock 15—20 MUHYT (IpU CTEPUIIM3ALIMN MaTEPHAIOB B OONBIIUX 0ObeMax (BpeMs YBEIUYH-
BaIOT 710 2 yacoB). [lociie yero 3nekTponuTaHue OTKIYAETCs, )KIYT, IOKa CTpesIka MAaHOMETpa He
ynazet 10 0. ToybKo 1mocie 3Toro OTKpbIBAIOT BBIITYCKHON KpaH, OTBUHUMBAIOT U CHUMAIOT KPBIL-
Ky aBTOKJIaBa. Eciii OTKpBITH aBTOKJIAB paHblle, YEM CTpesIka MaHoMmeTpa aoiaer 1o 0, To, Bciea-
CTBUE OBICTPOTO NaJACHUS AaBICHUS, CTEPHIIN3YEMAs KUAKOCTb 3aKUIIUT, BBITOJIKHET IPOOKU U BBI-
IUIECHETCS U3 COCY/JIOB.

[TpenoxpaHUTENBbHBIM KJIAIIAHOM aBTOKJIAB CHA0KAeTCs Ha TOT CiIydall, €clM JaBJIE€HHUE 10-
CTUTHET IIpeJielia: TOr1a KilarnaH aBTOMaTUYECKH OTKPBIBAETCS U BBIPHIBAIOIIASACSA CO CBUCTOM CTPYS
napa “mpenynpexiaaer’ 0 HeOOXOJUMOCTH HEMEUIEHHO NPEKpaTUTh HarpeB aBTOKJIABA, YTOOBI
JlaBJieHUE OOJIbINIE HE MOBHIIIATIOCH (ABTOKJIAB MOXKET B30PBATHCH).

2) Cmepunuzayus meKyuum napom NPOU3BOAUTCSI B annapame Koxa, npeAcTaBIsIONIeM co0oii
BBICOKMM METAJUIMYECKUH LMIUHAP, C ABOWHBIM JHOM U HEIUIOTHO 3aKPBIBAIOIIEHCS KPBIIIKOM,
cHa0OkeHHOM TepMomeTpoM. Ha nHO anmmapaTa HamUBaroT BOLY, IMOJOTPeBaeMyro 10 kurenusi. O0-
pasyromumiics nap BbIICIAETCS Yepe3 Kpask HEIUIOTHO 3aKPBhITON KpbIIKU. CTEpUIN3aLnio IpOU3BO-
1T B TeueHue 30—40 MUHYT ¢ MOMEHTA BBIJICJICHUS TTapa.

Crepwin3anyio TEKy4uM IIapoOM MOXHO IPOU3BOAMTH TaKXKE U 6 a6moKIaee; B TAKOM CIIy-
yae KpbILIKa aBTOKJIABa OCTAETCS HE3aBUHUYEHHOM, a BBIIIYCKHON KpaH OTKPBITHIM; Hap BBIIAEIAETCS
yepes LIEJb MEXKAY KPBIIIKONW U aBTOKJIABOM M Yepe3 BBIITYCKHOM KpaH. Bpems, HyxHOe 1i1s cTepu-
JU3aluy, OTMEYAETCSl C MOMEHTA BBIX0J1a HEMIPEPHIBHOM CTPyH Iapa, Korjaa TemrepaTrypa JoCTura-
et 100°.

TexyuuM napom CTEpHIIM3YIOT MPEIMETHI, NOPTAIIMECS OT JEHCTBUS BBICOKOM TeMIlepaTy-
pbl (IUTATEIbHBIE CPEJIbl C YIIIEBOIAMHU, KEJIaTHHA).

OonokpamHas cmepuiuzayus meKy4um MapoM HE 00ECIeUMBAET MOJHOTO OOECIIOKHBa-
HUS CTEPHIIM3YyEeMbIX O0BEKTOB, Tak Kak npu temnepatype B 100° (Texyuuil map) ruOHyT Berera-
TUBHBIE ()OPMBI, HO HE cropbl OakTepuii. [lomHOE oOecmIoKMBaHUE MPH MOMOIIM TEKY4Yero mapa
JIOCTUTAeTCs JIUIb IPU MOBTOPHBIX CTEPHIIM3ALIUAX; 3TOT METO HOCUT Ha3BaHuUe “IpoOHOI cTepu-
au3anun’.

Hpobuas cmepunuzayus. JJpoOHON CTEpUIN3ALUU MTOIBEPralOTCsl MaTepHalbl, MOPTAIINECS
OT CYXOr0 Kapa U MpOoJIOJKUTENILHOTO JEHCTBUS Napa, He MepeHocse reMmneparypsl Boiie 100°
(>kenaTHHA, MOJIOKO, MUTATEIbHbBIE Cpellbl ¢ yIileBoiaMu). B ocHOBY MeTona npoOHOM cTepuinza-
AU TIOJIOKEH CIICAYIONTUN MPUHIUI. YMEPIIBISAIOT Tpu Temneparype B 100° BereraruBHbie (op-
Mbl OAaKTEpHii, Jal0T OCTABIIMMCS CIIOpPaM IPOPACTH B BereTaTUBHBbIE (opMbl. Uepes CyTKH CHOBa
crepunn3ytoT matepuai npu 100°. OcraBuMcs: B MEHbLIEM KOJIMYECTBE CIIOpaM CHOBA J1at0T Mpo-
pacTu U 4yepe3 CyTKU CHOBa cTepuin3yroT Matepuai npu 100°. OGpIYHO mocie TpeTbelt cTepuiin3a-
iy npu 100° matepuan okazbIBaeTCsl 0OCBOOOXKIEHHBIM OT OAKTEpUH U CHOP.

Crepwimzanus tekyuum napom npu 100° npousBoautes B annaparte Koxa nin B aBTOKJIaBe
3 nus nmoapsn no 1 yacy. B mpoMexyTkax cTepuian3yeMblii MaTepuan HaXxOIUTCs IMpU KOMHATHOU
Temreparype. 3a 3TOT CPOK CIIOpHI JOJDKHBI IIPOPACTH B BeTre€TaTUBHBIE (POPMBI, KOTOPbIE YHUUTO-
KaTcs MOCIEYOMMUM HarpeBanuem 10 100°.

Tunoanuzayus npencTaBiseT coOol IpoOHYIO CTEPHIIM3ALUIO MPU HU3KOM TeMIIeparype,
npeioxkeHHyo Tunnanem 11 00beKTOB, He MepeHocsaux temmneparypsl B 100°. VIx nmoasepraior
HarpeBaHUIO B TeUeHHe 5—O6 qHel nmoapsan npu 6ojee HU3KOM TemmnepaType (Hampumep, A Oen-
KOBBIX JKUJKOCTeH mpu 56—58°) mo 1 vacy exenHeBHO (B MEpBBIM J€Hb B T€UeHHE 2 4yacoB). B
IIPOMEXYTKAX MEXAY HarpeBaHUSAMH, €CIIM >KMJIKOCTb XPAHWUTCS IPU KOMHATHOM TeMIIeparype,
CIOpBI YCMEBAIOT MPOPACTU B BEreTaTUBHbBIE (POPMBI, KOTOPbIE YMEPIIBISIOTCS IMOCIETYIOIINM
HarpeBaHUEM.

Tunnanu3anus NpoOU3BOAUTCS WIM Ha BOJSHBIX OaHSIX, WM B CIEHHUAJIbHBIX MpUOOpax ¢
TEPMOPETYJIATOPAMH.

ITacmepuzayusn. ot Meton ObUT mpeIokeH [lacTepom s YacTHYHOTO (HE TIOJHOTO)
00€CTIIOKUBAHMS JKUKOCTEH, TEPSAIOLINX CBOM KayecTBa MO/ JACHCTBHEM BBICOKOW TeMIIEPaTyphl
(Mosioko, BUHO U T. [1.). [IpenorBpaimaercs nopya npoayKTa, HO COXpaHSEeTCs dHepreTudyeckas u
NuIIeBas IEHHOCTb.

Cnoco6 OCHOBaH Ha TOM, YTO TPH HarpeBaHuu XUAKOCTH 10 50—60° B Teuenue 15—30
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MUHYT 1iH 10 70—80° B Teuenue 5—10 MuHyT nmorudaer OOJBIIMHCTBO HECTIOPOBBIX MUKPOOOB (B
TOM YHCJIE TATOTEHHBIE), CIIOPHI K€, €CJIM OHU COJEPXKATCS B JAHHOM MKUAKOCTHU, OCTAIOTCS KU3HE-
crocoOHbIMU. [loaTOMY BO M30€KaHHE MX MPOpPACTAHUS MACTEPU30BAHHBINA MPOAYKT HEOOXOIUMO
XpaHUTh Ha XOJIOAY.

B 0aktepuonornyeckoil mpakTuke macrepusanus npu 90° nmpuMeHseTCs HEepPeIKo U pas-
JIEJICHUS CIOPOHOCHBIX U HE CIIOPOBBIX BUOB OaKTEpHil.

Cmepunuzayusa unvmposanuem. Mexanndeckuii crnocod GuIbTpauu Kak crocod 0CBO-
00X IeHUsI OT MUKPOOOB YIOTpeOIIgeTcsl B TeX clydasix, Korja MaTepuail He MOXKET ObITh MOJIBEPT-
HYT HarpeBaHuIo (HaIpuUMep, CBIBOPOTKH, P ICKaPCTBEHHBIX BEIIECTB U T. 11.).

JUist 3TOM e U3TOTOBISIOTCS (PUIBTPBI C HACTOJIBKO MEJIKHMHU IOPAMH, YTO OHH HE MPO-
MyCKaloT MUKPOOOB (MOCTIEAHNE 3aI€PKUBAIOTCS TOBEPXHOCTHO-aKTUBHBIMU CHJIAMHU aJICOpOEHTa
Ha (unbTpe). OUIBTPHI U3TOTOBJISIOTCS U3 MEITKOMOPUCTBIX BEIIECTB: MH(PY30pHOI 3emiH, hapdo-
pa, kaonuHa, acOecta. OHU TOTOBSTCS B BUJE IMIMHApUYeckux ceuei (¢punbtp lllambepnana,
bepke-denbna) mim ac6eCTOBBIX TUIACTUHOK.

OuIbTpOBaHUE MPOU3BOAUTCS WU TOJ TOBBIINICHHBIM JIaBIICHUEM,
BCJICJICTBHE YET0 KHUJIKOCTh HATHETAETCS Yepe3 MOphl PUIIbTpa B MPUEMHUK,
WJIM 7K€ CO3JIaeTCsl pa3pekeHre B MPUEMHHUKE U TOT/Ia KUJIKOCTh BCACHIBACT-
Csl B HETO uepe3 PuiIbTp.

[Ipubop s dunbrpoBanus (GUIBTP, MPHUEMHUK) JOJDKCH OBITh
MPEIBAPUTEILHO MTPOCTEPHIIN30BAH B aBTOKJIABE.

JeiicTBHe BHICOKOH TeMIlepaTypbl Ha OaKTepUH.

N3 Bcex ¢usuueckux (akTopoB Hambojee T'yOUTENbHO BIUSET Ha
MHUKpOOOB BBICOKasi Temmeparypa. [lox neicTBreM BBICOKOW TeMIEpaTyphl
IPOTOILIa3Ma MUKPOOOB U3MEHSETCS M OHU ITOTU0AIOT.

duc. 39, Gumrp BereratuBHble (hOpMBI MATOTEHHBIX MUKPOOOB MOTHOAIOT mpu 50—
eftna. 60° B Teuenue 30 muHyT, a npu 70°—s TeueHune 5—10 muHyT. Criops! xe
OaxTepuil 00sagat0T OOJIBIION YCTOMYMBOCTBIO K BBICOKUM TEMIIEpPATYpPaM,
4TO OOBSCHSAETCS MajbIM COJEpKAHWEM B HUX BOJIbI U IJIOTHOCTHIO 0007104KkH. OJHAKO MPH BO3-
neiictBun TemmnepaTypsl B 120° B TeueHue 15—20 MHUHYT MOXHO JOCTUTHYTh YMEPIIBJICHHS U
criop. st Toro 4roObl yOeAUTHCS B TYOUTEIBHOM JIeMCTBUN BBICOKOW TeMIIepaTypbl Ha OaKTepUH U
UX CIIOPbI, MOXHO MpPOJENaTh CIEAYIOMNNA onbIT. B Tpex mpoOupkax ¢ HEOOJIBIIUM KOJINYECTBOM
(U3UOJIOrHUECKOTO PacTBOpa MPUTOTOBIISAIOT B3BECh OakTepuil: B 0JJHON MpoOUpKe—HE CIIOPOBBIE
OaxTepu (KMILIEYHAas MMaJl0YKa), B IByX OCTAJIbHBIX — CIOPOHOCHOW OaKTepHH, HaIpUMeEp, CEHHOU
nanouku. [Tpobupky ¢ KuIedHOM Majgoukol U 01HY U3 MPOOUPOK C CEHHOM MaJOYKOM MOABEPraroT
KUIISTYEHUIO B TeueHue 10 MUHYT; Ipu 3TOM NOTMOal0T BCe BereTaTUBHBIE (hOPMBI OAKTEPUIA, CIIOPHI
e OCTalTCsl HeBpeAMMBIMH. {111 TOro yToOB MOTrMOIM U CHOPHI, BTOPYIO MPOOUPKY C B3BECHIO
CEHHOMW MaJIOUKH CTEpUIIN3YIOT B aBTokiIaBe pu 120° B Teuenue 15—20 munyt. [locne storo s
NPOBEPKU JIEHCTBHSI TEMIIEpaTyphl Ha OaKTepUU U3 BCeX MPOOMPOK JIENaloT IMOCEBHI Ha arap IITPH-
XOM U TIOMELIAIOT UX B TEPMOCTAT Ha CYTKH.

Ha crenyromuii 1eHb Ipu pacCMOTPEHHH TOCEBOB OKa3bIBAETCS, YTO MPOOUPKA, 3acesTHHAS
KHILIEYHON NMaJOYKOM, OCTaach CTEPUIIbLHON, TaK KaK MpH KUISYeHUU Bce Oakrepuu norudmau. Ilo-
CEeB M3 B3BECH CEHHOM MaJOYKH, MOABEPTHYTOM KUIISTYEHHIO, JaJl POCT, Tak Kak npu 100° He moru6-
au cnopbl. [loceB u3 BTOpOW MPOOMPKH C CEHHOW MAaJOYKOM, CTEPUIM30BABIICHCS B aBTOKIIABE,
OCTaJICsl CTEPHIIBHBIM, TaK Kak MpH Temneparype B 120° morudmau u cnopsl 6akTepHid.

5.3. KoHTponb paboTbl CTepunusytoLlein annapaTtypbl

1. @Qusuyeckuil memoo. Temmeparypy, JaBI€HUE MPOBEPSIOT MO MprOOpaM, BMOHTHPOBAHHBIM B
ammapart (TepMOMETpPbI, MaHOMETpHI). OMH pa3 B FOJ CPEACTBA N3MEPEHHSI TOBEPSIOTCSL.

2. @usuko- xumuyeckuti. IloMenaroT Ha pa3HBIX YPOBHSX MOJOCKHM OyMarud ¢ HaHECEHHBIM Bellle-
CTBOM, MMEIOIINM TEMIIepaTypy IUIaBJICHHUS PaBHYIO TeMIIEpaType CTEpMIIN3AINH, C JOOABICHUEM
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KpacuTels (MHIUKATOphl cTepuin3anun). [locne crepunu3anuu HaOI01al0T U3MEHEHUE 1[BETa WH-
JUKaToOpa COrJIaCHO 3TajoHy. B HacTodiee Bpems HCIONB3YIOT TEPMOBPEMEHHBIE WHIMKATOPHI
CTEPWIN3AIUU — XUMHUECKOE BEIIECTBO IJIABUTCS MPU JTIOCTHXKECHUH TEMIIEPATYPhl CTEPUIIN3ALNU U
BBIZICp)KaHHOM dKcro3unuu (Bpemenu crepunm3anuu): UC 180°- 1 gac, UC 120°- 20 muH. Xumu-
YECKHE BEILECTBA UCTIOIB3YIOIIHUECS B KAYECTBE MHIUKATOPOB:

- QHTUIIUPUH - TeMnepaTypa miasieHus 115° umum 0,5 atm.

- OcH3oiiHas kuciaora — 121° mmm 1,0 at™.

3. Buonoeuueckuii. Icrionb3ytoT GUIakoHBI ¢ BHICYIICHHOM CIIOPOBOM KYJIBTYPOUW B ONMpEEICHHOM
KOHIEHTpauuu (6uotectsl). buoTecTsl yKIaAbIBalOT Ha pa3Hble YPOBHU CTEPUIIM3YIOIIEH armapa-
Typhl. [locne crepmmmsanyu B 0OBIYHOM peKUME BO (DIIAKOHBI BHOCAT KUAKYIO MTUTATEIBLHOM cpe-
noit ¢ uanukatopom pH. MukyOupyrot 7 cytok npu 37°. [Ipu HeapdekruBHOM paboTe crepunn3a-
TOpa HAOIIOJaeTCs IOMYTHEHHE U M3MEHEHHE IIBETA CPEJIbl, B PE3yJIbTaTe POCTa MUKPOOA.

4. [locesé nHa cmepunvrocmys. BeIOOPOUYHBINA TTOCEB CTEPUIBLHOTO XHUPYPTUUYECKOI0 U MITKOrO MaTe-
pualia Ha XUAKUE MHUTATEIbHBIC CPeAbl ISl pocTa (PaKyIbTaTHBHO - aHAIPOOHOW W aHAIPOOHOM
dnopsl. MukyOupyrot 7 cytok mnpu 37°. Ilpu HeadheKTUBHON CTepUIM3ali — POCT MUKPOOpra-
HU3MOB.

5.4. OnbIT ge3nHdeKkummn

1. IlpuroroBienrue OakTepUaIbHBIX TECTOB JJI UCTBITAHUS NEHCTBUS NE3UH(DUIUPYIOMUX
BelecTB. benmyio xmomyaTodyMakHy10 TKaHb CTUPAIOT OOBIYHBIM CITIOCOOOM, TTOMEIIAIOT B CIUPT HA
30 MUHYT, OT)KMMAIOT, MPOIOJACKUBAIOT, CylIaT U MPOIrJIaXUBAIOT, 3aT€M Pa3pe3ar0T Ha MPsSMO-
YTONbHUKH (JUIMHOH 1 cM, mupuno# 0,5 cM), KOTOpble moMenlatoT B yaliku [letpu u crepunusyor.

Cycnensust MUKpOOOB (30JIOTUCTBIN CTaUIOKOKK, KUIIIEUHAs MaI04YKa, aHTPAKOUI) [ 3a-
paKeHUS TeCTOB: TOTOBAT ABYXMHUJUIMAPIHYIO B3BECh CYTOUYHOW arapoBOM KyJIbTYphl CTAQHIOKOKKA
WIN KUILIEYHOM MajlouKy; B3BECh aHTPAKOUa MPUTOTOBIISIOT U3 KYJbTYpbI, CoAeprKaliell 0obIoe
KOJIMYECTBO CIIOP.

Kycouku TkaHM MOMEIIAIOT B CYCIIEH3UI0 MHUKpOOOB Ha 20—25 MMHYT, 1OCIIE Yero u3Bie-
KaloT, TMOJACYIINBAIOT MEXAY JINCTAMH CTEpWIIbHOW (uiabTpoBanpHON Oymarwm, a 3atem 15—20
MHUHYT B TEPMOCTATE.

CpoK TOIHOCTH TECTOB, 3apaKEHHBIX CTA(UIOKOKKOM U KHUIICUHOW MAJOYKOH, 2—3 IHS,
cropoBoi B3Becbio— 10 qHEN.

2. VcnipiTanue AEUCTBUS A€3MH(UIIUPYIOMNX BEIIECTB. TeCThl MOMEMAIOT B Je3UH(UIH-
pyromuii pactBop (5% pactBop kapOomoBol KuchoThl, 5% pactBop nuzona, 10—20% B3Bech
XJIOPHOHM M3BECTH), IPUUYEM Ha KaXKIbI TECT JOJHKHO OBITH HE MEHEe 3 MJI pacTBOPA, a Ha KaXIyI0
DKCIIO3ULUIO HE MEHEE TPEX TECTOB. Bpemst ucnbiTanust — oT 5 MuHyT 10 | yaca.

W3 ne3uHpuuumpyromero pacTBopa TECThI MOCIE IKCHO3UIUHN MEPEHOCAT B CTEPHIIBHYIO
IIPOMBIBHYIO BOAY M JEpPKaT UX 10 5 MUHYT B IByX IPOMBIBHBIX Bogax. Ilocie mpoMbiBaHUsS TecT
MOMEIIAIOT B TPOOUPKY ¢ Oyap0HOM. [10CeBBI BBIACPKUBAIOT B TepMoOcTaTe 6—8 aHEl s cradu-
JIOKOKKAa M KHMIIEYHOW NAJIOYKH U 21 neHb Ui cnopoBBIX KyJbTyp. Ilpu nossieHnn pocra npous-
BOJISIT BBICEB HA MPOCTOM arap (U1l cTaUIOKOKKA M aHTPAaKOWJa) U Ha cpely DHAO (Uil KUIley-
HOM TaJIOYKH).

KoHTposib — moceB TecToB, HE MOABEPIIINXCS IEHCTBUIO Je3UH(QULIHPYIONIUX BEIIECTB.

6. AHTUOMOTUKU
6.1. OnpegeneHne 4yBCTBUTENBHOCTM MUKPODOOB K aHTUBMOTMKAM

UyBCTBUTEIBHOCTh MHKPOOPTaHU3MOB K aHTUOMOTHKAM U JIPYTUM XUMHOIIpenaparam

53



OTIPEICIIICTCS ABYMS METO/IaMU:

- 0ucko - oughghyzuonnuiii. Ha moBepxHoCTh moacymeHHou cpeast AI'B B wamke [letpu HaHOCST
0,1 M1 MccreyeMoii CyTOUYHOM KyNbTyphl B KoHIeHTparuu 108, pactuparor mmarenem. M3651ToOK
KUJKOCTU yAQISIOT nurneTrkod. Yamku noacymmBaroT 15-20 MUH 10 MOJHOTO BBICBIXaHUS arapa.
Jlucku ¢ aHTHOMOTHKAMU HAKJIAJbIBAIOT TUHIICTOM HA PACCTOSIHHMHM 2 CM JPYT OT JAPYra U OT Kpas
yamku (Ha 1 yamky He Oosiee 6 auckoB). Yamiku CTaBAT B TEPMOCTAT BBEPX THOM U MHKYOUPYIOT
npu 37°C 18-20 uvacos. Ilpu yuere 3amepstoT JIMHEHKON TuaMeTp 3aJepKKH POCTa MUKPOOpra-
HU3MOB BOKpYT JAUCKOB (10JDKEH OBITH He MeHee 20 MM).

- CepuliHbIX pazeedeHull aHmudbuomuka 6 numamenvHol cpede. 11opolok aHTHOMOTHKA B3BEILIU-
BAIOT M PACTBOPSIOT B CTEPWIBHON JUCTUIJIMPOBAHHOW BOJE 10 ONPEAECICHHONW KOHLEHTPALHH,
Harpumep 2000 mxr/min (ED/mn). I'otoBar psn npobupok. Kpome nepBoii Bo Bce BHOCAT 1Mo 1 mut
NUTATEIbHOTO OyNboHA. B mepByro mpoOupKy BHOCAT 2 MJI pacTBOpa aHTHOMOTHKA C KOHLIEHTPAIH-
et 256 ED/mn (2 Mt pactBopa Ab 2000 ED/mn + 13,62 Ma OynboHa). OTASIbHBIMA THUIIETKAMH
nepeHocsT 1o 1 My pactBopa aHTHOMOTHKA U3 1-0i MPOOUPKH BO BTOPYIO, y3 2-0i — B TPETHIO, U3
3-eif — B yeTBepTyIO U T.1. V3 npeanocnenueit npodbupku 1 M yaanstoT. B mocneanioo mpoOupky
AHTUOMOTHK HE 100aBJISAIOT — KOHTPOJIb. [loiydaroT AByKpaTHbIE pa3BeqeHUs aHTHOUOTHKA OT 256
ED/mn, 128 ED/Mn u 1. 1. no 0,25 ED/mi. B kaxayo npobupky BHOCST 10 1 MIT KyJIbTYphl B KOH-
nentpanuu 10° Muxpo6ubIX Ten/mi. IloceBsl HEKYOHpPYIOT ipu 37°C 10 MOSBIEHHS POCTA B KOH-
Tpoe (24 yaca). OTMEYaOT NOCIEAHIOK MPOOUPKY (MaKCUMAaIbHOE pa3BeICHUE) C 3a/IePKKON po-
cTa MUKpOOOB (IIpo3payuHasi MUTATEIbHAs CPEla) — TO MUHUMAJIbHAS WHTUOMPYIOIIas KOHIEHTpa-
st (MUK B ED/min). Tepanesrudeckast konuentpanus (TK) pasusercs yasoennoit MUK (t. e.
IpelblayIlee pa3BeAeHUEe aHTUOMOTHKA).

Ne  mpo- | KoHnueHnrpanus Hccnenyemasn Poct  Gaxrepuii
Oupku AaHTHOMOTHKA KYJIbTypa, Ml (moMyTHEHHE
ED/mn cpefibl)

1. 256 1,0 -

2. 128 1,0 -

3. 64 1,0 -

4. 32 1,0 -

S. 16 1,0 -

6. 8 1,0 -

7. 4 1,0 -

8. 2 1,0 +

9. 1 1,0 +

10. 0,5 1,0 +

11. 0,25 1,0 +

12. - 1,0 + KOHTPOJIb

MUK cocrasiaser 4 ED/Mi, TK- 8 ED/min.

- YCKOpeHHble MemoObl OnpedeieHus Yy8CmMEUmenbHOCMU MUKPOOP2AHUIMA K AHMUOUOMUKAM.
Hcnonb3yloT aBTOMaTU3UPOBAHHbBIE CUCTEMBI. B KlOBeTax maHeNlu coAepKaThCs JerpaJipoBaHHbIe
cyOcTpaThl WIN JUCKH aHTUOMOTHKOB B ONPEAEICHHBIX KOHIIEHTPALUAX, COOTBETCTBYIOIINUX KPH-
TEpUIO MPHUHAJJIKHOCTH OaKTepUil K IpyIe «4yBCTBUTENbHBIX» K aHTHOMOTHKY (MUK). Onno-
BpeMeHHO Tectupyercs 20 u 6osiee aHTUOMOTHKOB. BHOCAT B KIOBETHI B3BECh HCIIBITYEMbIX MHUKPO-
opranu3moB. Muakyoupytot mipu 37°C B TeueHnue 4-5 9acoB. YUeT MpOBOIAT CEKpodOTOMETpHUEe-
CKU T10 ONTHYECKON TNIOTHOCTU POCTa MUKPOOpPTraHu3mMa 0e3 aHTHOMOTHKA B KOHTPOJIE.

7. Mukpodnopa 4enoBe4yeckoro tena
Bce MMOBCPXHOCTHU U ITOJIOCTHU TEJIa YCIIOBCKA, COIIPUKACAOIIUCCS C BHEIITHEH CpGl[OfI, 3ace-

JICHBI MUKPOOpTraHU3MaMHu. Paszmuoxkenne MHOCJICIHHUX 3aBUCHT OT YCHOBHﬁ, B KOTOPBIX OKAa3bIBAOT-
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Cs1 MUKpPOOBI B TOW MJIM MHOM OOJIACTH OpraHm3Ma 4enoBeka. Tak, Ha KOK€ M Ha CIU3UCTBHIX KOJIH-
YECTBO MX HEBEIUKO, a B KUIICYHHWKE OTrPOMHO. VIHTEHCHBHOCTH MX Pa3MHOKEHHUS 3aBUCHUT OT
HaJIMYUS MUTATEIbHBIX BELLECTB; B TO K€ BPEMsI IPOUCXOJUT OYMILEHUE OPraHu3Ma OT MUKpPOOOB
IIpU MOMOIIHU (PAaKTOPOB 3aIUTHI; TOCIEAHUE ABISIOTCA MPEMSATCTBUEM U JIJIs1 IPOHUKHOBEHUS MUK-
poOOB B OpraHu3M.

Iloces ¢ nanvyes pyx. YOeAUTENbHBIM, XOTS U IPyObIM J0Ka3aTeIbCTBOM 3arps3HEHHOCTH
KOXH MOXET CITY’KUTh IIOCEB “OTIEYATKOB™ NaJIbLIEB, TOJIyYEHHBIHN IyTEM IPUKOCHOBEHMSI ATIBLIEB
K arapy B vamke [lerpu. Yamku craBst B TepMocTar Ha 24 yaca, 3aTeM BBIIEP>KUBAIOT B TCUCHUE
2—3 CyTOK IIp¥ KOMHATHOM TeMIeparype.

Ha gamkax oOHapy>KuBaeTcss OOMIBHBIA POCT MUKPOOOB — TJIaBHBIM 00pa3oM craduiio-
KOKKOB, CaplUH, KOpUHEOAKTEePHil, CTPENTOKOKKOB, OAaIilj, TJIECHEBBIX U JPOXIKEBBIX TPHUOKOB.
[TonaB Ha KOy M3 BHELIHEHN cpefbl (BO3AYX, BOJA, IPEIMETHI, BbIIECICHUS YEJI0BEKA), MUKPOObI HE
HAXOJSAT 3/1eCh OJIArONPUSATHBIX YCIOBUN U HE Pa3MHOXKAIOTCSI, HO BCE YK€ KOJIMYECTBO UX JOCTATOU-
HO Bermuko — 102-10* MukpoooraHM3MoB Ha MIOmaaM KOXH B 1 cM2,

Iloces u3 3esa. Cau3pb U3 3¢Ba 3a0UPAIOT MPU MOMOIIM CTEPUIBHOTO BaTHOTO TaMIIOHA, 3a-
KPEIUIEHHOTO B MPOOKe CTEepUIbHON MPpoOUpKHU. JleNaroT MoCeB ITUM e TAMIIOHOM ITPUXaMHU Ha
Yamky ¢ KpoBsHbIM arapom. Ilocne cyTok nukyOGamnuu mpu 37° U3 BBIPOCUINX KOJOHHUI MPUTOTOB-
JSI0T MIpenaparbl, KOTOpble OKpamuBaioT no I'pamy. Ha cin3ucThIX 3€Ba y 30pOBOr0 4eJIOBEKa
Hepenko Berpevarores Staphylococcus spp., Streptococcus spp., Lactobacillus spp., Bifidobacte-
rium spp., Leptotricha bucalis, Vielonella spp., Bacteroides spp., Candida spp., Neisseria spp.,
Treponema skoliodontum, Mycoplasma spp.

Iloces ucnpaosicnenuii. VicnpaxxaeHus: pa3BoJsaT B NpoOUpKe (PU3HOIOTHYECKUM PaCTBOPOM
B 10 pa3. [Tocne orcrauBanus 6epyT neTieil ¢ MOBEPXHOCTH JKUIKOCTH KaIUTIO M MPOU3BOIAT MOCEB
HITPUXOM Ha YaIIKy C MPOCTBIM €O cpenoit Dumo (s saTepodakrepuit), JKCA (s cradumokok-
KOB), KPOBSTHOM arap ([Ji1 CTPENTOKOKKOB U BBISIBICHUS T€MOJIUTUYECKUX (HOPM IPYTUX MUKPOOP-
raau3MoB), ouduaym - arap (s oudumymbakrepuii), cpeny Bumscon-brepa (st kinoctpunuii),
cpeny Cabypo (AJis MIIECHEBBIX M APOKKEMOJOOHBIX TPUOOB), SHTEPOKOKK-arap (st sHTepobaKTe-
puit), nakroarap (g naktoOakrepuii). [locne cyrok pocta npu 37° NpUTrOTOBISAIOT Ma3Ku U3 KO-
JIOHUH, OKpamuBaoT 1o I'pamMmy, MUKpPOCKOITUPYIOT, HIACHTU(DUIUPYIOT.

Cocmae M”Kp0¢ﬂ0pbl moJjicmozo KutieéuHuka:

1. Crporue aHa’poObl: He 0Opa3yrolue CHop IpaMHOJOXKHUTENbHbIE (OupuaymMObakTepun) u
rpamoTpuuaTensHble (0akTepon b)) manouku - 96-99% Bceit MUKpoQITOpHI;

2. ®akynIbTaTUBHBIE aHAPOOBI — KUILIEYHAs NTAJI0OYKa, SHTEPOKOKKH, JakToOakTepun — 1-4%;

3. Ocrarounast MEKpoQIOopa — CTAaPIIOKOKKH, TpoTeH, npoxoku, kiroctpuann — 0,01-0,001%;

4. Pa3nuuHble TpecTaBuTENHN cemeiictBa Enterobacteriaceae.

8.1. Mukpobbl B OKpy>atoLen cpeae

[ToBcemecTHOE pacnpocTpaHeHHE MHUKPOOOB B MPUPOAE U B OKpY’XKAIOLIEH cpene MMmeer
orpoMHeiiee U pazHooOpasHoe 3HaueHue. C OJHOW CTOPOHBI, MUKPOOaM MPUHAJIEKUT BaKHEH-
1iasi poJib B T€X Ipoleccax, KOTOPhIE UMEIOT pelIarolee 3HaYeHUe I CYLECTBOBAHUS KU3HU Ha
3emJie (KpyroBOpPOT BEILIECTB B IPUPOJIE);

Benuka poiab MUKPOOOB M B pa3HOOOPa3HBIX OTPACISAX MPOMBIIUIEHHOCTH U CETbCKOTO XO-
3stiictBa. C Ipyroil CTOPOHBI, HATMYUE MAaTOTCHHBIX MUKPOOOB B OKPYIKAIOIIEH CpeJie SIBIISIETCS UC-
TOYHUKOM 3apa’K€HHsI YelloOBeKa, KHBOTHBIX U PACTEHHUH W, CIEI0BaTeNbHO, MOOYXIaeT K 0be33a-
pakuBaHUIO OOBEKTOB, OKPY>KAIOILEH cpeibl, K pa3paboTKe ClieHUualbHBIX MEPONPUATUH Ui OOpb-
OBl C HACETAIOIIMMHU €€ MUKPOOPTaHU3MaMHU.

MeToapl crenuanbHBIX OaKTEPUOJIOTHUECKUX AaHAJN30B JJIsl OINpEIeNICHUs COJep>KaHus
MHUKpOOOB B BOJIE, BO3/1yX€, MMOUBE, MPOAYKTAX U T. JI. U3y4alOTCs B Kypce rurueHsl. O1Hako B Mpo-
1ecce MPaKTUYECKOW paboThl MUKPOOMOJIOTY MOCTOSIHHO MPHUXOAWUTCS YYUTHIBATh MPUCYTCTBUE
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MHUKPOOOB B OKpY>KalOIIEeH cpesie, B CBSI3U € YeM TOJIE3HO 03HAKOMUTHCS C COJIEPKAaHUEM HX B T€X
00BbeKTaX, KOTOPBIC HEMOCPEICTBEHHO CBS3aHbBI C JIFOOOW pabouell MaHUIYJSIWEH, HAlpUMEp, B
BO3/yX€, Ha NaJbLaX PyK U T. 1.

Iloces u3 6030yxa. ConepxkaHue B Bo3ayxe OaKTepuil MPoILIE BCErO OMpPEeNsieTcs METOA0M
ocenanus mo Koxy. Yamku [leTpu ¢ arapom OCTaBISIFOT OTKPBITHIME Ha ompeneneHHoe Bpems (10
MHUHYT — Ha OOIIYI0 MUKPOOHYIO 00CEMEHEHHOCTh, 45 MUHYT — Ha CTa(pHIIOKOKK)), TTOCJIC YeTo 3a-
KPBIBAIOT UX KPBIIIKAMH, HAJMKUCHIBAIOT U MOMEUIAIOT B TEPMOCTAT HA CYTKH; 3aTEM UX BBIIEPKU-
BaroT 1ipu 37°C 24—48 yaco. OceBmne U3 BO3ayxa Ha MHUTATEIbHBIA CyOCTpaT MUKPOOBI JTarOT
pPOCT pa3HOOOPa3HBIX KOJIOHUM, 4aCTO MUTMEHTUPOBAaHHBIX. KoIMuecTBO KOJOHUI COOTBETCTBYET
CTETICHU 3arpsA3HEHHOCTH BO3/yXa: MO MpHOIM3UTENbHOMY TojicueTy (OMeNsHCKUI) Ha II0Ma b B
100 cM? B TeueHHE 5 MHHYT OCEIAIOT CTOIBKO MUKPOOOB, CKOJIBKO HX coziepuTcs B 10 11 Bo3ayXa.
OTOT cnocol moceBa JaeT TOJIBKO MPHOIM3UTENBHOE IMPEJICTABICHHE O HACBHIIIEHHOCTH BO3/yXa
MUKpOOaMu, TOYHBIH K€ MOJICYET UX BEAETCS C MOMOIIBIO CTIeUaIbHbIX MeTO10B. OCHOBHAs Macca
MHKpPOOOB BO3iyXxa siBisieTcs carnpoduramu (capuunbl, Bact. prodigiosum, BceBO3MOXXKHBIC THTI-
MEHTHBIE MUKPOOBI). HacTo BCTpeuaroTcs Takke cTahpUIOKOKKH, PeKe CTPENTOKOKKHU U JIp.

Iloceg 600vi. Tlpu B3siTHM TPOOBI BOJBI JJIsi OAKTEPUOIOTHYECKOTO aHAIM3a HEOOXOIUMO
XPaHUTh €€ OT 3arpsi3HEHUs MOCTOPOHHUMH MHUKPOOAMM W3 BHELIHEH cpeibl, sl Yero mpoobl Hc-
cleyeMoi BOJbl HAOMPAIOT B CTEPUIIbHYIO TIOCYAy, COOII0asi ONpeiesIeHHbIE IPaBUila MPEI0CTO-
poxkHoctu. [loceB oKeH MPOU3BOAUTHCS MIIM HETIOCPEICTBEHHO HAa MECTE B3SITUS BOJBI, HIIU He-
MEJICHHO 110 PUOBITHH B J1abopaTopuio. KommaecTBo BOMIBI I TOCEBa BAPbUPYET B 3aBUCHMOCTH
OT TPEIoIaraéMoil CTENEHH ee 3arps3HeHHOCTH — | MJT MM HECKOJIBKO AECATHIX MM COTHIX J10-
JeH ero.

Hccnenyemblit 00beM BOIBI BHOCST B CTEpHIIbHYIO Yamiky [leTpu, Kyna 3aTeM BBUIMBAIOT
15 M pacmiiaBI€HHOrO M OCTYKEHHOIO /10 45° arapa u ObICTPO CMEIIMBAIOT HMX OCTOPOYKHBIM I10-
KauuBaHueM vamiku. Korma arap 3acThIHET, YalllKy MOMEMIAIOT B TepMOCTaT Ha 1 cyTku uiu, (B
Clly4ae HCCIIEIOBaHUS BOJbI U3 OTKPBITHIX BOJOEMOB, OCTaBISIOT HAa 2 CYTOK) IHpU KOMHATHOMN
TEMIIEPATYPE, TIOCIIE YErO MPOU3BOIAT MOJACUET KOJIOHUM .

HccnenoBanue BoAblI Ha COJEP’KaHUE B HEH MATOr€HHBIX MUKPOOOB MPOU3BOJIAT MO CIIELHU-
ATbHOW METOJMKE, U3J0KEHHONW B COOTBETCTBYIOIINX pasjenax (OpromHoTH(O3HbIE OaKTepHH, XO-
JIEepHBIA BUOPHOH U 1p.). Muxpodiopa BoAsl HOCUT B OOIIEM CIydYalHBIN XapakTep, XOTsS B HEH
UMEIOTCS U HEKOTOPbIE MOCTOSHHBIE BUBI, SBISIONIUECS €CTECTBEHHBIMU OOUTATENSIMU BOJBI. J{iist
CaHUTApHO-0AaKTEPHOJIOTMUECKON XapaKTEepPUCTUKU HCCIEeAyeMOl BOAbl HauOoJblliee 3HAuYEHUE
MMeeT HaJM4Ke B HEM KUIIEYHOU MaTOUKH.

8.3. AHTaroHn3am mMukpobos

B mpupoaHBIX yCIOBUSAX Pa3iM4YHbIE BUIbl MUKPOOPTaHU3MOB JKMBYT B aCCOLIMALIAAX, OKa-
3bIBasl B3aMMHOE BIIMSIHME JIPYT Ha Jpyra, 3aBUCSIIEE KaK OT CBOICTB MUKPOOOB, TaK U OT OKpYy»Xka-
IOIMX ycinoBuil. OQHON U3 GOpM B3aMMOAEHCTBHSI MUKPOOOB SBIISICTCS aHTAarOHW3M — YTHETAalo-
1iee BIUSHUE OAHOI0 MUKPOOHOTO BHJIa HAa JPYroi; OHO BBIpaKaeTcs B 3aJEpPKKE pPa3BUTHS U T'-
0e MUKpOOPTraHU3MOB, Ha KOTOPBIX MUKPOO-aHTarOHUCT OKa3bIBaeT CBOE JACUCTBHE.

SIBneHne aHTaroHM3Ma B MHpE MHUKPOOOB HU3BECTHO JAaBHO (MEUYHHKOB); aHTaroHU3M
HaOJII01aeTCs Cpei MHOTOUUCIICHHBIX TPy MUKPOOOB M B HACTOSAIIEE BPEMsI IIUPOKO UCIIONb3Y-
eTCsl B MEAUIIMHCKONW MPAKTHKE B BUJE MPUMEHEHHS] aHTUOMOTHKOB (ITPOJYKTOB KHU3HEAESITEIbHO-
CTH MHMKpPOOOB-aHTaroHUCTOB) JUIA JIEYEHUSI U NMPO(UIAKTUKY MH(EKIHOHHBIX OoJie3HEeH. AKTHB-
HbI€ aHTarOHUCTHI OOHAPYKUBAIOTCS B MOYBE, BO3AyXe, BoJe. IIpu mocese uccieayeMoro marepua-
Ja WM cMeceid MUKpPOOOB MPUCYTCTBUE MUKPOOOB-aHTarOHUCTOB OOHAPYKUBAETCS 110 CBETIIBIM 30-
HaM, OKpPYKalOIIUM HUX KOJOHHWH; 3TH 30HBI CBHUJIETEILCTBYIOT O MOJABIEHUU POCTa YTHETAEMOTO
MHUKpOOa, IpUYeM BEeIMYMHA 30HbI yTHETEHUS OIpeelisieT Ty UM HHYIO CTelIeHb aKTUBHOCTH aHTa-
ronucra. Mimes B mabopatopuu H30JMPOBAaHHBIE IITAMMbBI MUKPOOOB-aHTarOHUCTOB, MOYKHO MPOU3-
BECTH OIIBITHI JIS1 BBISIBJICHHUS aHTarOHU3Ma 10 CJIENYIOLIe METOIHUKE.

1. Yammky ¢ MsCO-TIEITOHHBIM arapoM paBHOMEPHO 3aCEBAIOT IITATEIEM CyTOYHON OyJIbOH-
HOW KyJIbTYpOH YTHETaeMOro MHKpoOa (Hampumep, CTapuIOKOKKa). 3aTeM W3 YalllKh C arapom,
IPEBapUTENILHO 3aCEIHHON aHTArOHUCTOM (HaIlpuMep, aKTHHOMUILIETOM), BBIPE3a0T BMECTE C ara-
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POM KOJIOHMIO aHTAarOHMCTa M HAKJIAAbIBAlOT Ha NEPBYIO 3aCESIHHYIO YalIKy (KOJOHUEH KBEPXY).
DTy 4YalKy CTaBAT B TepMocTaT npu 37°. Pe3ynbpTaT yUuTHIBAIOT Yepe3 CYTKH — oOpasyeTcs cTe-
pHIbHAS 30HA.

2. Ha yamky ¢ MsCO-IIENITOHHBIM arapoM MOCpeIrHEe HIMPOKOM MOJI0COi 3aceBalOT CyTOY-
HYI0 OYJIbOHHYIO KYJIBTYpY aHTaroHucra (Hanpumep, B. coli M-17). Uepe3 cyTku nepreHIuKyIsp-
HO K IIOCEBY BIJIOTHYIO MOJICEBAIOT CYTOYHYIO OyJIbOHHYIO KYJBTYpy YIHETaeMoro Mukpooa (cra-
(WIOKOKK, AU3EHTEpUiiHAs Majoyka). Pe3ynbTar yunThIBalOT Yepe3 CyTKH NMpEeObIBaHUSA B TEPMO-
CTaTe — POCT YTHETAeMOIro MUKpoOa OTCTyMHaeT OT MOJIOCHL, 3aCEIHHON aHTarOHUCTOM.

KonTposbHble Bonpochbl K 3aHsaTtHue Ne 5 «AHa’poObl. Crepuiamzanust U aAe3uHdexums.
OmnpenesieHue YyBCTBUTEJIbHOCTH K AHTHOMOTHKAM.
. Mexannyeckuii MeTo KyJIbTUBUPOBAHUS aHAAPOOOB.
. @U3NYECKUil METO KyJIbTHBHPOBAHUS aHAIPOOOB.
. XUMUYECKHUI METO/ KyJIbTUBUPOBAHUS aHA3POOOB.
. buonoruueckuit MeTo Ky IbTUBUPOBAHUS aHAIPOOOB.
. Bbiienenue yucThIixX KyJIbTyp aHadpoOOB.
. Cpenpl 1715t KyJIbTUBUPOBAHUS aHadpo00B: cpeaa Bunscon-bnepa, Kurra- Taporm.
. MeTonpl cTepuiin3auu: NPOKAIMBAaHUE HA OTHE, KUIISTYCHHE.
. MeToapl CTeprIIN3aIluu: CTEPHIIU3AIUS CYyXUM >KapOM.
. MeTonpl cTepuiin3aluu: CTEpUIM3alis IapoM MO/ JaBJICHUEM, TEKYYUM IapOM.
10. MeToibl cTepHIIM3alUN OJTHOKPATHAS U APOOHAS CTEPUIN3AINS TEKYIUM TapOM.
11. MeToabl cTepUIN3alvU: TUHAATU3ALMS, TaCTepU3alIUs.
12.Crepunm3anus TUTaTeIBHBIX cpel (PUIBTPOBAHUEM.
13. KoHTposb paboThl CTEpUIU3YIOLIEH anmapaTypbl: GU3HUECKUN, XUMUYECKUN METO/IBI.
14. KoHTposab paboThl CTEpUIM3YIONIEH anmapaTypbl: OMOIOTHYECKUH, TOCEB HA CTEPUIBLHOCTD.
15. Omnpenenenrie 4yBCTBUTENLHOCTH K aHTUOMOTUKAM JUCKO — AU(PPY3HOHHBIM METOIOM.
16. MeronoM cepuiiHBIX pa3BeCHU aHTUOMOTHKA B TUTATEILHOU cperie.
17. YckopeHHbIE METO/BI ONIPEAETICHUS YyBCTBUTEILHOCTH MUKPOOPTaHU3Ma K aHTUOMOTHKAM.
18. CocraB MUKPO]IIOPHI TOJICTOTO KUIIICUHUKA.

OO NO OIS~ WN B

1. HTHOEKIUA U UMMYHUTET

B pazgene “Uadexuus 1 IMMYyHUTET H3y4alOTCS CIIOKHbBIE MPOLIECCHI, TPOSBISIONINECS B
pe3yJbTaTe B3aUMOJEHCTBHS MHUKPO - U MAaKpOOpraHM3Ma B BHUJE JIBYX CBSI3aHHBIX MEXAy cOOOMH
SIBJICHUM:

1) undexum, npeacTapisoLied co60il KOMIJIEKC MPOLECCOB, BOZHUKAIOUIUX B OpPraHU3Me B OTBET
Ha MPOHUKHOBEHHE U Pa3MHOKEHUE B HEM ITaTOT€HHBIX MUKPOOOB, U
2) IMMYyHHTETa — HEBOCIIPUUMYHMBOCTH OpraHU3Ma.

“ITox HEBOCTIPUUMYHMBOCTHIO K 3apa3HbIM OOJIE3HSM HAJI0 MMOHUMATh OOIIYI0 CyMMY sIBJie-
HUH, 6J1aroapst KOTOPBIM OPTaHU3M MOXET BbIIEPKUBATh HamaaeHue 00JIe3HETBOPHBIX MUKPOOOB™
(MeyHHKOB).

1. UHdekuunsn

1.2. OnpegeneHve BUPYNEHTHOCTN MUKPOHOB
1.3. DK30TOKCUHBI 1 BHOOTOKCUHBI

Hekotopble BHIBI MATOr€HHBIX MHKPOOPTaHM3MOB XapaKTEpU3YIOTCS 00pa3oBaHHEM OCO-
OBIX SIIOBUTHIX MPOAYKTOB, KOTOPHIE HOCSAT Ha3BaHUE TOKCUHOB.

Hekotopbie MUKpoOBb! (HampuMep, CTOJIOHSUHAS U JUQTEepHiiHas Naloyka) BBLACISIOT TOK-
CHHBI B OKPY’KAIOIIYI0 CpeAy; 3T TOKCHHBI MOJYYMJIM Ha3BAHUE IK30MOKCUHOS, WIN UCTUHHBIX
TOKCHHOB. B TO BpeMsi Kak MUKpPOO, TMomnaasi B OpraHu3M, OCTAaeTCcs Ha MeCTe BHEAPEHUs (HaIrpH-
Mep, Npu AU(GTEpUH B MUHAAIMHAX), BBIACISAEMbIN UM SK30TOKCHH PaclpOCTPaHSAETCs MO BCEMY
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opraam3my. [Ipy moceBe TOKCUTCHHBIX MUKPOOOB Ha XKHUAKYIO MUTATEIbHYIO Cpely B MOCIeIHEH
HAaKaIuIMBaOTCS MPOAYLUPYEMbIE UMH 3K30TOKCUHBI.

Y MHOTUX MUKPOOOB TOKCHHBI CBSI3aHBI C MPOTOIIA3MON KIETKH, OHU HA3bIBAKOTCS HOO-
MOKCUHAMU; TAKUE TOKCUHBI OCBOOOKIAIOTCS TOJIBKO MPH THMOEIN U pachajie KIeTOK. DHIOTOKCH-
HBbI MOXXHO TaKXKe MOJIyduTh IN VItro, HO TOJBKO MPUMEHSS KaKue-Tu00 XUMUYECKne Wik (pusznde-
CKH€ BO3JICHCTBUS I pa3pylICHUS MUKPOOHOM KJIETKH M OCBOOOXKIEHHS SHIOTOKCUHOB M3 €€
npoToria3Mel. Hampumep, mpu 00paboTKe TPUXIOPYKCYCHOM KHUCIOTOH YIanoCh M3 HEKOTOPBIX
rpaMOTPULIATENbHBIX OaKTepUil MOJYYUTh TIFOLUUIOIUIONOTIOIUIIEITUAHBIA KOMIUIEKC CO BCEMU
CBOMCTBAaMH SHJIOTOKCHHA.

[TaToreHHble MUKPOOBI, 00IaAONIUE CIIOCOOHOCTHIO OOpPA30BHIBATH AK30TOKCUHBI, SIBIIS-
I0TCS BO3OYAMTEISIMH TSDKETBIX 3a00JIeBaHUN: CTONIOHSKA, ra30BOW raHTpeHsbl, audTepun, 00Ty-
JU3Ma, CKapJIaTHHBI, HEKOTOPBIX (POPM TM3EHTEPHH U CTPENITOKOKKOBBIX WH(EKIIUH.

EauHuinbl u3MepeHus BUPYJIEHTHOCTH:
1.Dosis letalis minima (DIm - muHHManbHAs cMepTeNIbHAs 103a) — HAUMEHbIIIAs 1038 MHKPOOpPTra-
HU3Ma, KOTOpasi IPU OIMPEICIICHHOM CIIOCO0E 3apakKeHUs, B OIMPEICIICHHBIX YCIOBHUSIX BBI3bIBACT
rubess 0KoJ10 95% MOONBITHBIX )KUBOTHBIX OJJHOTO I10J1a, Beca, BO3PAcCTa;

2. Dosis letalis 50% - (Dlso) - m03a Mukpoopranusma, Bbi3biBarolias ruoeins 50% 3apakeHHBIX JKH-
BOTHBIX;

3. Dosis certe letalis — ( Dcl - naumenbiast 6e3yciaoBHas CMepTelbHAs 103a)- HaUMEHbIIast 1032
MHUKpOOa, KoTopas sBIsIeTCS cMepTeabHO# i1 BceX 100% KUBOTHBIX, B3STHIX B OIIBIT.

Hus  ycranosienuss DIM paznndnbie KOJIMYECTBA MUKPOOOB BBOJISAT BOCITPUMMYHUBBIM JKH-
BOTHBIM, MPHYEM CIIOCO0 BBeeHUsI (I10]] KOXKY, BHYTPHOPIOIINHHO) 3apaHee ycranoBieH. DIm mo-
JKET OINPEIENIATHCS Y KyJIbTYpP, BRIPOCIINX KaK Ha JKUIKOW, TaK M Ha IUIOTHON MUTATEIBHOMN cpefe.
B nepBoM ciiyuae (eciau uMeercsi OyJIbOHHAs KyJIbTypa) MPEIBAPUTEILHO CTEPUIBHO MPOU3BOIAT
ec JICCATUKPATHBIC Pa3BEICHHS a 3aT€M JKUBOTHBIM BBOJIAT ONPECICHHBIN 00beM Ka)I0ro pasBe-
nenus. [pu onpenenennu Dim arapoBoii KyJIbTypbl CTEPUITBHO MPOU3BOIST CMBIB POCTa (DU3HOJIO-
THYECKUM PAaCTBOPOM, ITOCIIE YETO B3BECh MUKPOOOB CTaHIAPTHU3UPYIOT MO ONMTHYESCKOMY CTaHIap-
TY ¥ 3apaKarOT )KUBOTHBIX PA3TUYHBIM KOJTHIECTBOM MUKPOOHBIX TEIL.

DIm pa3nu4HbIX MUKPOOOB BapbUpPYET B 3aBUCHMOCTH KakK OT MX BHJA, TaK U OT B3ATOTO B
OITBIT IITAMMA.

Onpenenenne DIM 6yJb0HHOI KyJIbTYpbl THEBMOKOKKA

B psa npoOGupok rpaayupoBaHHOM nuneTkoi HamuBaroT no 1,8 mi pusnonornyeckoro pac-
TBOpa. 3aTeM B MEPBYIO MPOoOUPKY BHOCAT 0,2 MJI CYyTOUHOM OYITHOHHOM KYJIbTYpPhl THEBMOKOKKA U
TIIATENbHO TepeMenuBaioT. Iloyydaercs passenenue B 10 pas (10™). 3atem 0,2 Mn nepeHoCAT U3
TepBoii IpobuUpKU Bo BTOpyIo (pasBenenue 1072), u3 BTopoii B Tpethio (10°) u T. 1. 10 MoMydYeHus
pasBeleHMs MHEBMOKOKKa, paBHoro 108—10°. Kaxnoe passemeHue rotoBsT ocoGoif MHIETKOIA.
[Tocne 3Toro Npou3BOAAT BHYTPHUOPIONIMHHOE 3apakeHue Mbliiei 0,2 M1 JaHHOTO pa3Be/IeHus.

Ha kaxxayio 103y MHEBMOKOKKA eNaTeIbHO OpaTh 1Mo 3 MBIIIM s O0JIbIIeH J0CTOBEPHO-
CTH pe3yJIbTaToB.

[Tpu mpoBeeHNH 3apaKeHUs KUBOTHBIX OJHUM U T€M XKe IIMNPUIEeM He0OX0AMMO HauuHATh
OTIBIT C BBE/ICHUS OOJIBIINX Pa3BEACHUU KYJIbTYPBHI.

Onpenenenne DIM arapoBoii KyJbTypbl najouku ®@puaienaepa

[TocraHoBKa onbITa HAYMHAETCSA C MOJIyUYEHHUs B3BeCH Nanouku Opujyienepa B pU3n0I0ru-
YeCKOM PacTBOpE, JJIA Yero B MPOOUPKY C BBIPOCIIEH HA arape KyJIbTypOll CTEPUIBLHO JOOABISIOT
1—2 M (pU3HOIOrHYECKOro pacTBOpa U BpallleHHEM MPOOUPKU MEXY JTaJOHSIMHU UM BCTPSIXUBA-
HUEM MPOU3BOJAAT CMBIB MUKpPOOOB ¢ arapa. CycreH3ui0 MHUKPOOOB OTCACHIBAIOT B CTEPUIIbHYIO
MPOOUPKY U CTAaHIAPTUIUPYIOT MO ONTHYECKOMY CTaHIApTy MYTHOCTH JO COJEPKaHUS ONpeIeeH-
HOT'O KOJIMYecTBa MUKPOOHBIX Tel B 1 mi1. Ilocie 3Toro B psAJl CTEpHIBHBIX IPOOHPOK HATTMBAIOT 110
1 Mu1 pU3HOTIOTHYECKOTO PACTBOPA, 3aTEM B MEPBYIO MPOOUPKY BHOCAT | MIJI CTaHAapTH30BAaHHOM
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MUKpPOOHOU B3BECH W MyTEM IEpeHoca Mo | M KUAKOCTH U3 MEPBOM MPOOMPKH BO BTOPYIO, H3
BTOPOH B TPETHIO U T. J. TOTOBAT JIBOWHBIE pa3BeACHUs KyJbTypbl. lIpuroroBiienue paspencHuii
MIPOU3BOJUTCSl CTEPUIIBHO, IPUYEM KaXK/0€ Pa3BEICHHUE MPUTOTOBIAIOT OTIAEIBHON MHUIETKON C
THIATEFHBIM CMEIIMBAHHEM BHOCUMBIX MUKPOOOB € (DU3HOJIOTHYECKUM PACTBOPOM.

[Tocne nmpuroToBieHus: pa3BeeHUN MTPOU3BOIAT 3aPAKEHUE MBIIICH, KaK 3TO OMUCAHO MPHU
omnpenencaud DIM mHeBMOKOKKa.

Ha cnepyromem 3aHSATUH MyTeM ydeTa MOTHOMINX MBIIIEH ¢ OaKTePUOCKOTMYECKUM U OaK-
TEPUOJIOTMYECKUM HCCIEOBAaHUEM Tpyla MPOU3BOJAAT OIpeAesicHHEe MHEBMOKOKKA U MaJOYKU
OpuieHaepa.

Metoabl 00HApYKEeHHNS IK30TOKCMHOB

in vitro:

1.Peaxyus npeyunumayuu 6 acape. IlpumeHsieTCs 1Sl ONPEAEIEHUs] TOKCUTEHHOCTH MUKpOOpra-
Hu3Ma. Ha nno vamku Iletpu ¢ nutaTenbHBIM arapoM yKJIaJbIBalOT MOJOCKY (DUIBTPOBAIBHOMN OY-
Maru, pazmepom 1,58, CMOUEHHYIO AHTUTOKCUHOM (AHTUTOKCHUUYECKON NPOTHUBOIU(DTEPUIMHON ChI-
BOpoTKOil) ¢ 500 AE/min. Ha moBepxHOCTh arapa 3aceBaioT B BUE OJSIICK UCIBITYEMYIO KyJIbTYypy
¥ KOHTPOJIBHBIN TOKCHUTEHHBIH mTaMM Ha pacctosHuM 0,5 cM OT HOJOCKH, PAacCTOSHUE MEXKIY
omsamkamu 0,5 oM, nuamerp Onsamku 0,7 cM. Yyer mpoBoautcs uepe3 24-48 yacos. Tokcun u3
KynbTyp auddyHmaupyer B arap, Te BCTpEUaeTCss ¢ aHTUTOKCMHOM, KOTOPBIA TUPPYHIHPYET
HaBcTpeuy. Ha Mecte BcTpeun aHTHreHa U aHTUTeN oOpasyeTcs Oenas MmojocKa NpeluInuTaTa B BU-
JI€ U30THYTOW JIMHH.

2. ['emonu3un OTMPENEISIIOT IMyTEM IOCEBA MCIIBITYEMOH KyJIbTYpbl Ha 4amKky [leTpu ¢ KpoBSHBIM
arapom. [Ipu Hanuyre TOKCHMHA BOKPYT KOJIOHUU 00pa3yeTcs 30Ha reMoJin3a

3. Onpeodenenue mumpa O-cmpenmonusuna CTPENTOKOKKA IPyHmbl A. DK30TOKCUH CTPENTOKOKKA
(cTpenTonu3uH) 00Ja1aeT TEMOJIMTUYECKON aKTUBHOCTBIO. ['OTOBAT psJ ABYKPATHBIX CEPUMHBIX
pas3BesieHull OyIbOHHOH KYJIBTYpHI 3- TEMOJMTHUECKOTO CTPENTOKOKKA. B Kaxkayro npoOupKy BHO-
CAT paBHBIN 00BbeM 5% B3BECH OTMBITHIX 3PUTPOLUTOB Kposmka. UHkyOupytoT npu 37°C B TeueHue
1 daca. YueT pe3yJbTaTOB MPOBOJAT MO HAIWYMIO T'eMOJIM3a (KpacHas Hpo3payHas «JIaKoBash»
KpPOBb) WM IO €ro OTCYTCTBHIO (OCAJOK 3PUTPOLMUTOB). THUTP IeMOIUTHUYECKON aKTHUBHOCTU —
HauOoJblIee pa3BeieHue QuibTpaTa OyJIbOHHOMN KYJIbTYpbl, IPU KOTOPOH ellle HaOIroaaeTcst TeMo-
TU3.

4. [Jumomokcunbl OOHApPYXKUBAIOT BHECEHUEM (DUIbTpaTa OyJIbOHHOW KYJIbTYphbl OAKTEpUN B KYyJIb-
Typy kiertok. [Ipu nonoxurensHom pesynbrare Habmogaercs LIIT: nsmenenue Gpopmsl, pa3mepos
KJIETOK, TTOSIBJICHHEM BaKyoOJIei B IMTOILIa3Me, HApyIIEHHEM KJIETOYHOTO MOHOCIIOS H T.JI.

(in vivo) Ha IKCTIEPUMEHTAJIbHBIX KUBOTHBIX:

5. Peaxyus neimpanuzayuu 3K30mMoKCUHA AaHTUTOKCHYECKOW CHIBOPOTKON HA KUBOTHBIX.

B omnbIT 6epyT 2 rpynmsl ;kUBOTHBIX: KOHTpoJbHYIO (K) 1 onbitHyi0 (O) 10 4 ocobu. K uccnenye-
MOMY MaTepually COJAEpKalleMy SK30TOKCHH (OCTaTKH MUIIEBBIX MPOJYKTOB, KPOBb, TKaHEBas
’KHUJIKOCTh, UCCEYEHHAs TKaHb U T.J.) MPHINBAIOT COOTBETCTBYIONIYI0 AaHTUTOKCUYECKYIO CHIBOPOT-
Ky. Cmech BbiepxkuBatoT npu 37C B Teuenne 40 MUHYT A CBSI3bIBAHMS TOKCHMHA. ONBITHOU
TpYTIIe XUBOTHBIX BBOAST MPUTOTOBIEHHYIO CMECh, KOHTPOJIBHON — TOJBKO MCCIIEIYEMBId MaTepH-
as. Ecnu aHTUTOKCHUECKasi CHIBOPOTKA CBSI3bIBAET (HEWTpalu3yeT) TOKCHUH, TO B ONBITHOM IpyIie
’KHBOTHBIE OCTAIOTCS )KUBBIMH. B KOHTPOJIBHOM TpyIIe )KUBOTHBIC TIOTHOAOT.

JlnarHoctuka 60Tynu3Ma. DKCTpakT MpoObl et Ha 2 yacTH. K ogHON 100aBiIsOT mou-
BaJICHTHYIO aHTUOOTYJIMHUYECKYIO CHIBOPOTKY M cMech BbiepxkuBatoT 30-40 munyt. Onnoit (O)
rpymIe MbIeld B/M WU B/B BBOAAT cMech, Apyroi (K) — ¢umpTpaT npoOsl 0e3 aHTUTOKCHUYECKON
CBIBOPOTKH. 3a00JieBaHWE W THOEh )KMBOTHBIX HacTymaeT depe3 1-4 aHeit. Knunuka: yuarieHHoe
JbIXaHue, paccialieHne U 3amageHue MBI OpIOITHON CTeHKH (OCHHAas Tayus), CyJIOpOTH, mapa-
74, 3aTeM THOeNb )KMBOTHOTO. J[J1s onpesienienns TuIia TOKCMHA (HarpuMep, Ipu 00TyIM3MeE), 0J1-
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HOBPEMEHHO C OCHOBHBIM OTIBITOM 7 TPYIIaM OMBITHBIX JKUBOTHBIX BBOJSIT UCCIIENYEMBI MaTEPH-
aJl CMEIIaHHBIA C ONPEeIeTICHHBIM THIIOM aHTUTOKcHUYeckor chiBopoTku (A, B,C, II, E, F). Ocraer-
Csl )KUBOU Ta TPYyIIa XUBOTHBIX, KOTOPHIM BBEJIM TOMOJIOTUYHBIN TOKCHUHY THUIl aHTUTOKCHYECKOH
CBIBOPOTKH (Hampumep, A). Jlis kax 10l CbIBOPOTKU OepyT OTAEIbHBIN HIMPHULI.

Omnpenenenre DIM cTonOHAYHOrO 3K30TOKCUHA. B psii mpoOMPOK TpayupoBaHHOMN MUIIET-
KON CTEpUIIbHO HAMBAIOT 110 | MIT (PU3MOIOTHYECKOro pacTBOpa. 3aTeM B MEPBYIO MPOOUPKY BHO-
cat 1 mi ucxogHoro passenenust TokcuHa (1:1 000 - 1: 2000) u mocie nepeMenmBalusi TOTOBSIT
nBoiHblie pa3BeneHus ero (mo 1: 8 000 - 1: 16000). Kaxxmnoe pa3BeneHre roTOBAT OTICILHON TUTIET-
koi. [locne npuroToBieHus pa3BeleHUs IPOU3BOAAIT 3apakeHUe Mbllier BBeaeHueM 0,2 Ml TOKCU-
Ha B MbIIIE Oeapa. [Ipu paboTe 0HUM MINPHUIIEM MBIIIAM CHaydaixa BBOJAT OOJIbIINE pa3BEICHUS
TOKCHHA, a 3aT€M MEHBIIIHE.

Yepes 24 vaca y )KUBOTHBIX HaUMHAIOT MOSBIIATHCS MEPBbIC MPU3HAKU CTOJIOHSAKA: CHACTH-
YECKUE COKpPAIICHUS MBIIII XBOCTa U OMMKAMIINX K MECTY BBEJIEHUSI TOKCHHA MBIIICUHBIX TPYIIIL.
3areM NOpakKeHHUE PacIpOCTPAHSIETCA HA JPYIHe MBILIIBI TOM e [MOJIOBUHBI TEJa, I10CJIE YEro Io-
CTEMEHHO TMOPaXXalOTCS U MBIl TPOTHUBOMOJIOXKHOW  CTOPOHBI — Pa3BUBACTCS ““BOCXOMASIINN
CTOJIOHSIK”, B 2—3 JIHS NPUBOIAILINMI )KUBOTHOE K THOENH.

Haubonbiiee pa3BeneHue TOKCHMHA, BhI3BABIIEEe THOENb MBIIICH, SIBISIETCA €r0 MUHUMAIIb-
HOM CMEPTEIBHOMN J030M.

6. [epmonexpomuueckas npoba. BHyTpUKOXXHOE BBEJICHHE MOPCKUM CBUHKAM JU(TEPUITHOTO TOK-
cuHa. Jlyid u3ydeHus HaJIW4yus JIE€PMOHEKPOTUYECKOTO JNEHCTBUS 3K30TOKCHMHOB, MOPCKOM CBHHKE
BHYTPUKOXKHO (TyOEpKYJIHHOBBIM INIPHUIIEM ¢ TOHKOW wurioi) BBoaar 1/50—1/100 DIm mudre-
puiinoro TokcuHa B oobeme 0,1—0,2 M. Uepe3 HECKOJIBKO JHEH (2—4 1qHs) HA MeCTe BBEACHUS
o0pa3zyeTcst HeKpO3.

7. Onpedenenue HeKpomoKCUHaA MPOU3BOJUTCS NMyTEM BHYTPHUKOKHOTO BBEJCHHS J1a0OpaTOPHOMY
*KuBOTHOMY 0,2 M1 OyJIbOHHOU KYJIBTYPBI UCIIBITYeMOro Mukpoba. YUepes 1-2 cyTok Ha mecTe BBe-
JeHUs 00pa3yeTcsi oyar HeKpo3a.

8. Kepomoxonuvronkmusanvuas npoda. CyTOUHYIO arapoByIO KylIbTypy OakTepuil cTaHIapTHOM
0aKTEepHOIOrMYeCcKOl MeTiel JuaMeTpoM 5 MM BBOJAT IOJ HUYKHEE BEKO MOpPCKOM cBHHKE. Uepes
2-4 cyT HaONIOAAIOT BBIPAXKEHHOCTh KEPATOKOHBIOHKTHUBUTA: CTENEHb MOMYTHEHUS, HarHOCHUS,
U3BSI3BIICHUS POTOBUIIBI.

9. Onpeoenenue supyireHmuocmu daxkmeputi u moxcuunocmu. VcpITyemble KyJIbTypbl UM TOK-
CHHBI B JICCATUKPATHBIX Pa3BEIEHUSIX BBOJAAT OTIEIBHBIM TpyNIaM >KUBOTHBIX. OTMEYaIOT YHCIIO
MOTUOIINX B KXKIOW I'PYIIE )KUBOTHBIX U MPOU3BOAAT pacueT DL so, Bei3BaBmIHnil rubens 50% xu-
BOTHBIX.

10. Onpeoenenue DIm oprownomughosznoco snoomorcuna. JIns onpenenenust DIm OpromroTidos-
HOT'O ?HJIOTOKCHHA OepyT 3apaHee MPUTOTOBICHHBIN TIFOIHI0JIUIIONI0IOIUIEITHIHBIN KOMIUIEKC.
MelmiaM BHYTpUOPIOMKMHHO BBOJAT 1O 0,5 MII 3HIOTOKCHHA B pa3BeneHusx 1:2, 1: 4, 1: 8 u 1. 1.
MuHuManbHasi cMepTelibHas J103a HHJIOTOKCHHA, TaK K€ KaK M 3K30TOKCHHA, ONpPENeNseTcs ero
HauOOJIBIIMM pa3BEIEHUEM, BBI3BABIIMM THOEIb ONpPENEIEHHOrO BHJA JKUBOTHBIX. ONHAKO MpHU
BBEJICHUH JKUBOTHBIM 3HJOTOKCHHA KIMHUYECKas KapTHHA 3a00J€BaHMs HE SIBISETCS CHelu(ud-
HOU U1 TaHHOTO BUJa MUKpOOOB, MPUBO/IS KUBOTHOE K THOenu yepe3 24—96 yacoB 6e3 Hamu4uus
XapaKTEepHBIX KIMHUYECKUX U MATOJIOr0aHaTOMUYECKUX MpU3HakoB. Cienyer oOpaTUTh BHUMaHUE
TaKXe Ha 3HAUYUTEJIbHO MEHBIIYIO SJOBUTOCTh YHJIOTOKCMHOB B CPABHEHUH C YK30TOKCHHAMH.

IIpakTHyeckoe NpUMEHEeHNE IK30TOKCHHA:
- JUISI TIOJTyYeHHsI aHaTOKCUHOB (BaKIIMH);
- JUIsl IOJYYEHUsI aHTUTOKCUYECKHX JIEYeOHBIX CHIBOPOTOK;
- JUI TIOCTAHOBKU BHYTPHKOKHOM MpPOOBI C 1ENbI0 BBISBICHUS UMMYHHUTETa y 3/IOPOBBIX JFOJEH
(peaxuust [uka npu ckapnatuse, peakuus luka npu qudrepun).

IIpuroroBjieHHe aHATOKCUHA

AHATOKCHH — 3TO TOKCHH, JJUIIEHHBIA CBOMX SIIOBUTHIX CBOMCTB, HO COXPAaHUBIINNA UMMY-
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HOTCHHOCTb (QaHTUT'€HHOCTB). /71 momyyeHns: aHaTOKCHHA UCTIONB3YIOT CHIIbHBIN 9K30TOKCHH. TOK-
CUTEHHAs KyJbTypa OaKTepUil BHIpAIIUBACTCS B TeUEHUE 7 JHEHW Ha XKUIKOW cpene U GUiIbTpyeTcs
yepe3 OakrepuanbHble GUIbTpbl. K 9K30TOKCHHY, HAMUTOMY BO (DjakoH MM KoJOy, J0OaBISIOT
0,3—0,4% cdopmanuna, nocie yero (IaKkoH TIIATEIBHO 3aKPhIBAIOT U IOMEUIAIOT B TEPMOCTAT IPH
temneparype 37—40° na 18—30 mneil 1o momHOro 0Oe3BpekuBaHUs. [lomyueHHBI aHATOKCHH
KOHTPOJIMPYIOT Ha Oe3BpeJHOCTh IyTEeM BBEICHHS €ro MOPCKMM CBUHKaM, a TaKXe Ha CTe-
PHJIBHOCTh 1 UMMYHOTE€HHOCTb.

3.6. OnpenenexHne epMeHTOB (hakTOpPOB) NATOrEHHOCTU

1. T'uanyponudaza ruipoan3yeT rualypoHOBYIO KHCIIOTY, KOTOpas I€pecTaeT 1aBarh C yK-
CYCHOMW KHMCIIOTOM CrycTOK MyluHa. B mpobupky ¢ cyOcTpaToM, colepalliuM rMaaypoHOBYIO KHC-
JIOTY BHOCSIT CYTOUHYIO KyJIbTYpy OakTepuit, UHKyOupytot 15 munyt npu 37°C. 3aTemM 100aBIsIOT
2-3 Karuld KpemKoil yKCyCHOM KHCIOThl. B mpoOupkax, rie mpoucxoauT pa3pylieHHe THaTypoHO-
BOIl KUCJIOTBI, HE IPOUCXOIUT 0OPAa30BaHUSI CIYCTKA.

2. IInazmokoazynaza. VicubiTyeMyto KyiabTypy BHOCAT B 0,4 M CTEpWJIbHOM LUTpaTHOU
TU1a3Mbl KpoBH Kposnka. MakyOupyroT npu 37°C B Teuenue 4-18 gacos. [lpu Hanmmunu pepmenTa y
OaKkTepHil MPOUCXOIUT CBEPThIBAHUE IJIA3Mbl, B KOHTPOJIE OHA OCTACTCs JKHUIKOM.

3. Jleyumunasa. BeISBIsIETCS TIPU TOCEBE HA arap ¢ KenTkoM KypuHoro siima (OKCA s
cTaduaokokkoB). Yuer yepe3 18 yacoB npu 37°C. @epMeHT pa3pylIaeT JEUUTHH KyPHHOT'O JKeJITKa
¥ BOKPYT KOJIOHWI 00pa3yeTrcsi 30Ha IOMYTHEHHS C TIEPIIaMyTPOBBIM OJIECKOM.

4. Ob6napyscenue kancyivi MUKPOCKOITMUYECKUM METOIOM.

5. Buisisnenue kopo - pakmopa mukobakTepuii Tyoepkyiesa (meton [Ipaiica). BeipammuBa-
IOT MUKOOAKTepUH Ha MPEJIMETHBIX CTeKJIaX, 00pab0TaHHBIX CEPHOI KHCIOTOW M MOrpy>KEHHbIX B
CTaKaHYMK C KHJIKOUW Cpesiol Ha OCHOBE UTpaTHOU KpoBH. [locie nHKyOaIuu cTekiia OKpalmBarT
no [uns-Hunbceny. MukoOakTepun BUPYJIEHTHBIX IITAMMOB PACTYT B BHUJE MEPEIUIETEHHBIX Ts-
JKel, KocC.

6. Buiasnenue aoeesuu daxmeputi. Ma3ku co CIU3UCTON OOOJIOUKH MOPAKEHHBIX OPraHOB
okpamuBarT 1o PomanoBckomy-I'mm3ze. bakrepun B 0O0JBIIOM KOJIWYECTBE MPUKPEIUISIOTCS K
MeMOpaHe MUTEINANBHBIX KIIETOK (KIF0UEBbIe KJIETKH).

7. Hezasepwennwiti ghacoyumos. Ilpn Mukpockonuu Hado1aeTcsi 60IbI10€ KOJIUYECTBO HE
pa3pylIeHHBIX MUKPOOPTaHU3MOB, PACIIOIOKEHHBIX BHYTPH NMPO(HEeCCHOHAIBHBIX (ParouTOB.

KonTtpoabnbie Bonpockl k 3aHATHI0O Ne 6 « Undexnusi, eé uabl. [laToreHHocTs n BUpY-
JICHTHOCTh MUKPOOPIraHU3MOB»

1. Mudexuns, nHeKunoHHbIN mporece, MHPEKINOHHAs O0JIE3Hb.

2. MyTtanu3m, KOMMEHCAJIN3M, TapA3UTU3M.

3. ®opMbl HHGEKIUH 110 TPUPOJIE U JOKATU3ALUN BO30Y IUTEIS.

4. ®opMbl MH(MEKIMH [0 TOBTOPHOMY 3a00JIEBaHMIO, MPOAOKUTEIBHOCTH, BBIPAXKEHHOCTU
CUMIITOMOB

5. @opMbl HH(DEKIHMH 10 KIMHUYECKOMY TE€UEHHUI0: a0OpTUBHAS, APEMITIONIAs, THITUYHAS.

6. @opMbI HHPEKIMH 110 KIMHUYECKOMY T€UEHHUIO: aTUIHMYHAas, IEPCUCTEHTHAs (XpOHUYecKas),
MeJUICHHAsI, MUKCT-UHQEKIINs, ONMOPTYHUCTHYECKAst (BTOpUYHAS).

7. lunamuka pa3BUTHA UHPEKIIMOHHOTO Mpoliecca.

8. Ucrounnku nHpeKIuu.

9. llepcucrenuus.

10. IIaTOreHHOCTh U BUPYJIEHTHOCTD — ONPEJAECIECHUS, KPUTEPUU ITATOT€HHOCTH.

11. ®akTOpsl NATOTEHHOCTHU: aATE3UH, KOJIOHU3ALUH.

12. ®akTopsl MaTOTeHHOCTH: (DEPMEHTHI HHBA3HUH.

13. ®akTOpbI MaTOreHHOCTH: (DAKTOPHI 3ALTUTHI.

14. ®akTopbl TATOTEHHOCTH: CUHTE3 TOKCHUHOB.

15. CBoiicTBa 3K30TOKCHHOB.
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16. Knaccugukanust 5k30TOKCUHOB 110 MEXaHU3MY JACHCTBHS.
17. IlpakTrdyeckoe MpUMEHEHUE YK30TOKCHHA.

18. Equnuiia u3mMepeHust 3K30TOKCHHOB.

19. Metoabl 0OHapyKEHUS IK30TOKCHHOB N Vitro.

20. MeTombl 0OHAPYKEHUST DK30TOKCHHOB 1N VIVO.

21. IlpuroroBieHue aHATOKCHHA.

22. Onpenenenue (HepMEHTOB MATOI€HHOCTH.

23. CBoiicTBa PHIOTOKCHHA.

2. dusmonornyeckme MexaHu3Mbl eCTECTBEHHOro MMMYyHUTETA
2.1.Brnnanune BHelwwHen cpefbl Ha BUOOBON UMMYHUTET

OnauM u3 (HaKTOPOB, BIHSIONIMX HA UMMYHOJIOTHYECKOE COCTOSIHHE OpraHW3Ma, SBISICTCS
BHEIIHSS Cpefia, HaXOosIIasiCsl B €IMHCTBE C OPTaHU3MOM. BiusiHie u3MeHeHus BHEIIHEH Cpefibl Ha
COCTOSIHME PEaKTUBHOCTU OpraHU3Ma JOKa3bIBAeTCs KiacCu4yeckuM ombliToM [lactepa mo 3apaxke-
HUIO Kyp CUOMPCKOM S3BOM MPU UX OXJIAXKICHUU.

Bnusinue temmeparypHoro (aktopa Ha U3MEHEHHWE BUIOBOTO MMMYHHTETa MOXKET OBIThH
MIPOJIEMOHCTPUPOBAHO OIBITOM BBEJIEHUS JISATYIIKAM CTOJOHSYHOIO TOKCHHA MPH PA3IUYHON TeM-
neparype. MI3BeCTHO, UTO JSATYIIKK BEChbMa PE3UCTEHTHBI K JACHCTBUIO TOKCHHA. B 0OBIYHBIX J1200-
paTOpHBIX ycloBHUSAX (Temmeparypa 18—22°) mis moiydeHus cMepTelbHOM CTONOHSYHON MHTOK-
CHKAI[MK HEOOXOJUMO BBeCTH BHYTpHuMbIe4HO He MeHee 400—500 DIm TokcuHA ISl MBIIICH.
Onnako 3Ta 703a MOXeT ObITh yMeHbIneHa 10 20—40 DIm npu coaepikaHuu JATYIICK MPU MOBbI-
HIEHHOU Temmneparype — 37°.

ITocTanoBKa onbITa

JIByM nsirynikam B MblIiis! Oenpa BBoasaT mo 20—40 Dim cTonOHAYHOrO TOKCHHA B 00beMe
0,2 mi1. 3aTemM OAHY M3 HUX IOMEUIAIOT Mpu Temreparype 37°, a Ipyryio — B OOBIYHBIE YCIOBHSL.
Yepe3 1—3 nHA y AATYLIKH, HaxoAsMeics npu TemnepaTtype 37°, pa3BuBaeTcs KIMHUYeCKas Kap-
THHA CTOJIOHsKA (TIOBBIIIEHHAS BO30YAMMOCTb, CYJIOPOTH ), BCKOPE 3aKaHUYMBAIOIIASICS €€ THOEIBIO.
Y KOHTPOJIBHOM JIATYIIKA CUMIITOMOB CTOJIOHSIKA HET.

2.2. daroynTtos

darouuto3om (ot phagein — noxupars, Cyt0S — KJIeTKa) Ha3bIBACTCS MOTJIOIICHUE KIIET-
KaM# Kakux-JIMOO YacCTHIl C TIOCIEAYIONUM UX TiepeBapuBaHueM (B OONbIIMHCTBE ciydaeB). daro-
IIUTO3 MUKPOOOB — 3alIUTHOE MPUCIIOCOOICHHE OPTraHUu3Ma.

Knetkamu ¢aronuramu SBISIOTCSA JEUKOUUTHI (TPaHYJOLMUTHI U MOHOLIUTHI), a TaKke (PUK-
CHUPOBAHHBIE KJIETKU PETHKYJIO-3HIOTEIHAIBHON TKaHH. MHOTUX MUKPOOOB JIEHKOIUTHI CIIOCOOHBI
(baronuTHPOBaTH CAMOCTOSITENIbHO; HanboJIee ke BUPYJIEHTHbIE MUKPOOBI (harOUTHPYIOTCS TOJIBKO
IIPY y4aCTUU aHTUTE] — OIICOHUHOB U TPOIIMHOB.

[TprcyTCTBHE UMMYHHOI CBHIBOPOTKH CHOCOOCTBYET YCHUJIEHHIO (harouuTo3a, U Mo CTETEeHU
(aronnTo3a MOXKHO CyIUTh O COCTOSIHUM 3aIIUTHOW CIIOCOOHOCTH OpraHu3Ma (ornpeesneHue orco-
HUYECKOTO WHJIEKCA).

OmnbIT parouunrosa

Jlnig n3ydenus siBiieHus GaronuTo3a CTaBIATCs CIEIyIOIIHE OIBITHI.

1. 3a 2—3 yaca /10 omnbITa B OPIOIIHYIO MOJOCTh MBIIIK BBOAAT 2—3 MJI CTEPHIIBHOTO MsICO-
nenToHHoro OynboHa. [1o ucredyeHnn 3Toro BpeMeHH B OPIOIIHOM MOJOCTH HAOMIOAAETCs CKOILIe-
HUE OTPOMHOI0 KOJIMYECTBA JIEUKOLIUTOB, YTO SIBISETCS PE3YJbTATOM MX IOJIO)KUTEIBHOTO XEMO-
Takcuca K MenToHy. B OPIONIHYIO MOJOCTh MBIIIM BBOJAST IIMPHUIIEM ¢ TOHKOW urimon 0,5—1 mn
OYCHb I'yCTOM CYCIIEH3UU B (PU3HOIOTUYECKOM PACTBOPE JKUBBIX CTAPHIOKOKKOB (MM APYTHX OaK-
tepuii). Uepez 8—10 MUHYT B OpIOIIHYIO MOJOCTh BBOSAT KOHEI] KaMMJIISpa MaCTEPOBCKOM MTUTIET-
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Kd (ele JIydile OTTSHYThI Ha IUIAMEHU BOJIOCOK Kamwiuisipa). M3 OplomrHol mojmocTé OBICTPO
HaOUPAIOT B MUIETKY MYTHO- OEIYI0 *KHMJIKOCTh — B3BECh JIEMKOLUTOB; U3 KAIUIM 3TOW KUIKOCTH
JIeNaloT TOHKWH Ma30K Ha MPEIMETHOM CTEKJIE, BBICYIIMBAIOT €r0 Ha BO3AyXe U (DUKCHUPYIOT B
KHUIKOM (pukcaTope. OKpallnBalOT Ma30K pa3BeACHHON BIBOE METUJIEHOBOW CHHBKOM, IpHUYEM Je-
JAIOT 3TO OYEHb OBICTPO: HATMBAIOT KPACKy U ceivac jke €€ CMBIBAIOT.
ITox MUKpPOCKOIIOM B Ma3Ke BHIHO MHOXECTBO JIEMKOLUTOB; B UX IPOTOILIa3Me, OKpaIlIEH-

HOU B OJeHO-TOIYOOH IBET, BUAHBI (ParouuTUPOBaHbIE CTA(PHUIOKOKKH, OKPACHUBIINECS B CHHHUN
L[BET

2. OnpezneneHye OICOHUYECKOro UHAeKca. [t onpeaesieHus: OICOHNYECKOro HHAEeKca Heo0Xo-
JTIMBI:

1) IeiKOLUTHI AKUBOTHOTO, OJIy4YE€HHbIE U3 1e(PUOPUHUPOBAHHON KPOBH;

2) rycras B3Bech Oaktepuii (7—S8 mupa. B 1 mi);

3) uccnenyemasi CBIBOPOTKA, COAEprKalllasi aHTUTENa K JaHHOMY MUKPOOY;

4) HOpMaJIbHasl CHIBOPOTKA.

bepyT nBe mactepoBckMe MUMETKH, B KAWLIAP KaX10i HaOMPAIOT 10 METKU OakTepUalIbHYIO
B3BECh, 3aTEM JI0 STOW K€ METKH JICHKOIMTHI, 3aTEM CHIBOPOTKY (B OJHY IHIIETKY OEpyT MMMYH-
HYIO CBIBOPOTKY, B JAPYT'yI0 — HOpPMaJIbHYI0). BITyBatoT copepkumMoe KaKa0ro Kanuwuisipa Ha Ja-
COBOE CTEKJIO, THIATEIBHO MEPEMEIINBAIOT BTATUBAHUEM B MHIIETKY W BBIIYBaHUEM W3 Hee. 3aTeM
HaOUpPalT CMeCh B MUIETKY, 3allauBalOT KaWUIAp U MOMELIA0T ero B TepMocTaT Ha 30 MHHYT.
[Tocie 3TOTO OTIAMBIBAIOT KOHI[B KAMMJUIAPOB M OEpyT MO Karie CMECH ISl IPUTOTOBIICHUS Ma3-
KOB. Ma3ku (pUKCHPYIOT B )KUIAKOM (PUKCATOPE, OKPAIIMBAIOT Pa3BEIEHHON CUHBKOM WM pa3BeleH-
HBIM ()yKCHHOM.

Oncono - pacoyumaprnas peaxyus. B nutpaTHyr0 BEHO3HYIO KpOBb 00cCieayeMoro 00JIbHOTO U
HEMMMYHHOTO (He 00JieNl U He MPUBUBAJICS OT JaHHOTO 3a00JIeBaHUs) BHOCST B3BECh YOUTHIX Oak-
TepHid, Harpumep, Opyuemt mpu Opynemiese. [IpoOupku moMemaroT B TepMOCTaT Ha 2 daca MpH
37°C. Obpazytorcs 3 ¢Gpakiuu: CIOi SPUTPOIMTOB (HMXKHUK), CION JIGHKOIIUTOB (CpEIHUN TOH-
KW cJI0i) U CBIBOPOTKA KpOBU. ['OTOBAT mpenaparbl Ma3KH U3 €105 JEHKOIMUTOB. PUKCUPYIOT CMe-
cpto Hukudoposa, okpammBaroT cuHbkoit MeHcoHa 30 cexk.

- pacoyumapnvii nokasamens (@I1) - TpoUEHT (HaroUTUPYIONUX KIETOK — YUCIIO JICHKOLUTOB
C TIOMJIOMIEHHBIMU MEKpoOamu n3 100 HabmomaemMbIX. Y 310poBeIX Jirojel % cocraiseT 40-80%,

- pacoyumapnoe yucno (®Y) — cpeaHee KOJIMUECTBO MOTIOMIEHHBIX OJTHUM JIEHKOIIUTOM MHUK-
po6oB. [ToACUNTHIBAIOT KOJIMYECTBO MOTJIOUICHHBIX OakTepuit 25-10 neikonuraMu. YacTHOE KOJIH-
YyecTBa IMOIJIONIEHHBIX OakTepuil Ha 25 Ha3biBaeTcs paronuTtapHbiM yucioM. [loacunteiBaror ®Y
6o1bpHOTO ¥ HeMMMYyHHOro. @Y 3710pOBOro yenoBeka cocrasisier oT 1 7o 5.

- oncoHuyeckuti unoexc — 310 otHomeHne OY MMMyHHOH CBIBOPOTKHU (60bHOTO) K Y He
MMMYHHOH (310pOBOr0). YcuieHue (Gparonuro3a B MPUCYTCTBUU MMMYHHOW CHIBOPOTKH SIBIISIETCS
pe3yJIbTaTOM BO3JCHCTBUSL AHTUTEN — OIICOHMHOB M TPOITMHOB — Ha OaKTepuii, OTYEro MOCIeTHIE
cTaHOBsITCA OoJiee AocTynHbIMU (aronuTo3y. OU 6omnpiie 1, roBoput o ctaboM HMMYHHOM OTBETE.
Yem Oonbiie OU, TeM He OnaronpusiTHee TEUEHUE M UCXOJ 3a00JIeBaHMUS.

N3Becten psn mHDEKMd — TOHOpEs, TyOepKyJie3, MpoKasa, JEHIIMaHN03, MPU KOTOPHIX
(arouuTapHsbIif porecc He 3aBepIaeTcs (pa3oil BHYTPUKIETOYHOIO MepeBapuBaHMs TOTJIOMIEHHbIX
MHUKPOOOB,— HA00OPOT, OHU HAXOJAT B KJIETKE - (DaroIuTe BCE YCIOBHSI I CBOETO Pa3MHOKEHHSI.
B takux cimyyasx ¢aronuTHpoBaBlias KJIETKa OKa3bIBAeTCs MEPENOJTHEHHON Maccoi pa3MHOXKaro-
HIMXcs B HEll MUKPOOOB (HampuMep, FOHOKOKKOB). DTO SBJIEHWE HOCUT Ha3BaHUE HE3aBEPLUICHHOTO
¢aronurosa.

2.3. Jln3zouum

OpuuMm u3 akTOpOB BUAOBOTO HMMYHHTETA, T'YOUTENbHO ACHCTBYIONIUM Ha CaipoGUTHYIO
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¢uopy, a Takke Ha HEKOTOPBIX MPEICTaBUTENEH MAaTOTCHHBIX MUKPOOOB, SBISETCS (EPMEHTOIO-
NoOHast CyOCTaHIIMsI, HAXOASIIAsACS B PA3IMYHBIX Cpelax OpraHn3Ma (IiasmMa KpoBH, IIEPUTOHEAIb-
Hasl )KHJIKOCTh, XPSIIIl), @ TAKXKE B CEKPETax pa3InYHbIX jKele3 (CIe3HbIX, CIOHHBIX). [Ipu aericTBun
JU30LIMMA Ha pa3IMyHble MEKPOOPTaHU3Mbl HAOOaeTcs uX ju3uc. Hanboee 4yBCTBUTEIBHBIM K
mu3onumy siisiercss Micrococcus lysodeicticus. JIuzomum 6wt Briepebie oTkpeIT I1. H. Jlamenko-
BbIM B O€JIKE KYpHHOTO SIiIa, KOTOPBIN M SBJSICTCS OAHUM M3 MCTOYHUKOB €ro NojydeHus. Juzo-
IIUM TOJYyYHJI IPUMEHEHHE B Ka4eCTBE OMOJIOTMYECKOr0 aHTHUCENTHKA KaK B MeIUIMHE (OCOOCHHO
B TJIa3HOW KJIMHUKE), TAaK ¥ B HAPOJIHOM XO3SICTBE (KaK KOHCEPBAHT HEKOTOPBIX MPOYKTOB).

Cuna nu3onuMa OnpesenseTcss ero TATPOM — HAuOOJBIIMM €r0 pa3BeJICHHEM, BBI3BIBAIO-
UM Ju3uc KyabTypel Micrococcus lysodeicticus. [{ist BbIsIBIICHHS CHIIBI ICHCTBUS JIM30IMMA Ha
pa3JIMYHBIC BHIBI MUKPOOPTAaHU3MOB MOKHO ITOCTABUTH CJICTYFOIIUI OIIBIT.

OnpIT JeHCTBHUA JU301IMMA HA Pa3JHYHbIC BUAbI MHKpOﬁOB

B 5 mpobupok mamuparoT 1o 0,9 mu 0,5% ¢usnonorndeckoro pacreopa, mocie 4ero B
nepByro pooupky nobasisirot 0,1 M1 JIM30IIMMAa U TOTOBSIT JCCATHKPATHBIC Pa3BEICHUS IyTEM Tie-
peHoca U3 mpeapIyIIei npooupku B mocieayromtyto mo 0,1 M o passenenus 1: 10000 (werBepTas
npodupka). [Iaras mpobupka, KOHTPOJIbHAS, HE COJCPKUT JIM30IMMa. Bo Bce MpOOUPKU BHOCSAT T10
0,5 mu1 cTanaapTU30BaHHOW o HOMMILTHApAHOW B3Becu Micrococcus lysodeicticus, E. coli wiu npy-
roro MUKpoOa, Coep>KUMOoe TPOOUPOK THIATEIBHO MEPEMEIINBAIOT U CTABAT B TEPMOCTAT MpH 37°
Ha 3 4Yaca, 1ocJie Yero yYUTHIBAIOT Pe3yJIbTaThl M OTMEYAIOT HauOOJbIee pa3BeICHHUE JIH30I[UMAa,
BBI3BaBIIICE JIN3UC JIAHHOTO MUKPOOa.

1.1. BKkcnepuMeHTanbHoe 3apaKeHne XXMBOTHbIX

DKCcIepUMEHTAIbHOE 3apaKeHUE KUBOTHBIX UMEET O0JIbIIOe 3HaU€HHEe B MUKPOOHOJIOrHye-
ckoi npakTtuke. OHO CIYKUT JJIsl pa3HBIX IEIeH:

1) g ycTaHOBIIEHHS] MMKPOOHOJIOTHYECKOT0 JMarHo3a B TeX CIy4dasx, KOrja BO30YyIUTEb,
Hanpumep, QUIbTPYIOUIMICS BUPYC, HE MOXET ObITh OOHApyX eH APYTMMHU CIOCO0aMH, a TOJIBKO
BOCIIPOM3BEICHUEM THUIIMYHOTO 3a00JIEBaHUS Y )KUBOTHOTO;

2) IUTS BBIJEIICHUS] BO3OYIUTENS C LEIBI0 MOMYYSHHUS YHCTBIX KYJIBTYp M3 UCCIIEAyeMOro Mare-
puaia, Korja rnocjieHui CUIBHO 3arpsi3HEH IPYTUMU MHUKpoOaMH, HampuMmep, U3 MOKPOTHI, THOS,
3arHUBLIET0 TPYMHOIO Marepuaiga ¥ T. 1.;
IpY BBEJCHMM TaKOro MaTepualia BOCIIPH-
UMYMBOMY >KMBOTHOMY B €ro OpraHu3Me
IIPOUCXOJUT TPEXKJIE BCErO0 PA3MHOKEHUE
MAaTOTEHHBIX MHKPOOOB, U, TAKUM 00pa3oM,
nocje ruleny KMBOTHOTO MOXKHO BBIIETHUTD
YUCTYIO0 KYJIBTYpy BO30yauTens 3a0oJieBa-
HUS;

3) s ompeAeneHuss BHUPYJIEHTHOCTU
MHUKpPOOOB U T. JI.

Puc. 52. [MomkoxkHoe 3apaxeHHe MOPCKOH TexHunka 3apaskeHUs ;KUBOTHBIX
CBUHKH.

Omobop srcusomuuix. J1ns uenen skc-
MEpUMEHTa CITy’)KaT TaK Ha3bIBaeMble J1abo-
PaTOpHBIC KUBOTHBLIC! Ocnble MBI, Ocnble
KPBICBI, KPOJIUKM U MOpCKHE CBHUHKH. Komi-
KM, COOAaKH, KPYIHBbIC JKUBOTHBIC, MTHUIBI B
MHUKPOOHOJIOTHYECKON TPAKTUKE HCIOIb3Y-
I0TCSl peiko. B ombIT GepyTcst )KUBOTHBIE IO
BO3MOXHOCTH OJWMHAKOBOI'o B€Ca U COACP-
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JKaIUecs: B OJIMHAKOBBIX yCIOBUSX.

Iloozomoska osrcusomnoeo. Ilepel ONbITOM KUBOTHBIX B3BELIMBAIOT (B3BEIIMBAHHUE MOBTO-
pSIIOT B TeueHUe onbiTa). MHOTA /U1 cienuanbHBIX eIl B TeUeHHE HECKOJIBKUX JHEH /10 OmbITa U
B XOJI€ OIbITa MIPOU3BOJUTCS U3MEPEHUE TEMIIEPATyphl CIEIHAIBHBIMI TEPMOMETPAMU Yepe3 Mpsi-
MYIO KUIIKY.

Jlns BBeneHust Marepualia Heo0XoAUMO (GUKCUPOBATH )KUBOTHOE B CLIOKOMHOM, HEIMOJBHK-
HOM COCTOSIHMHM. JTO JI€JaeTcsl WM NpPH MOMOIIU CHEHUaTbHBIX
MPUCTIOCOOTICHU — Pa3IMYHOIO TUMA JOCOK, SIIHUKOB, Jep)KaTe-
JIeH, WK ke )KUBOTHOE JIep>KUT moMouIHuK. [Ipu padore ¢ menkumu
KUBOTHBIMU (MBIIIHN) (PUKCHPOBAHKWE M BBEACHUE MaTepuaya Mpo-
U3BOJATCS 0€3 MOMOIIHHUKA U 06€3 0COOBIX MPUCIIOCOOICHUN caMUM
paboTaroIINM.

3areM ciefyeT MOArOTOBUTh MECTO MHBEKIUHU: BHICTPUTAIOT
(WU BBIOPUBAIOT, WJIM BBIITUIBIBAIOT) IIEPCTh, MECTO HHBEKIIUU JAC3UHPHUIUPYIOT (CITUPTOM, HO-
HOM HACTOMKOM).

Iloocomoska uncmpymenmos u mamepuana. LLINpuisl 1 Urabl CTEPUITU3YIOTCS KUTISTYCHHU-
eM. Marepual, HyXHbI{ JJI1 UHBEKIUH, IOMEIIAI0T B CTEPUIIbHYIO TIOCYY.

[Ipy HamoOJHEHWH IIMPUIIA OMYCKAIOT OTBEPCTUE WIJIbl HIIKE MOBEPXHOCTH MaTepHasia W
OCTOPOKHO U MEJUIEHHO HaOWPArOT B MWJIMHJIP IIIPHUIIa HEMHOTO OOJIbIlIee KOJIMYECTBO MaTepuaa,
geMm TpeOyercs. [ToBepHYB MITPUI] BEPTUKATBHO UTIIOW BBEPX, MOKPHIBAIOT
KOHEI[ UTJIbl CTEePUIILHON BATOW, BHITAJKUBAIOT U3 LIMPUIIA My3BIPEKUA BO3-
nyxa, CIeJls 3a TeM, 4TOObl MaTepral HA B KOEM Cllydae He pa30phi3rasics;
3aTeM BaTy cOpachIBaloT B Je3uHPUIHpYromuid pactBop. [locie 3apaxeHus
HITPUILL CTEPUITU3YETCS KUTISTICHUEM.

Cnoco0bl 3apaskeHus ;KUBOTHBIX

Yarre Bcero moyib3yroTes CIeAYIOMUMHI CIOCO0aMH 3apaskeHHS.

1. Bgedenue noo xkoocy — Hambosee 4acThlii crocod 3apaxeHus. Koxy >KMBOTHOro 3aXBaThiBa-
IOT B CKJIQJIKy U B HEE€ BBOST UTJY MPUMEPHO JIO MOJIOBHHEI. MeUIEHHO BBOISAT HY)KHOE KOJIMYe-
ctBo Marepuana (0,5—1—2 mir), 3aTeM OTIYCKAlOT CKJIAJKY, HAKJIaJbIBAIOT HA UIITy CTEPHIIbHYIO
BaTy W OBICTPO M3BIIEKAIOT UTITy. Eciy BBEIEHHBII MaTepra MpocaunBaeTCsi HAPYXKyY, MECTO YKOJIa
3aKpBIBAIOT BaTOW C KOJUIOJUEM WJIM, YTO MPOILE, MPIKUTAIOT KaKUM-JIN00 HArpeThiM MpeaMeTOM
(Hampumep, CTEKISTHHON MaJIOUKOMH).

[Tonko)xHOE 3apa)keHHue MPUMEHSETCS C LENbI0 BBI3BATh 0OIYI0 MH(EKIMIO WU Ui Habo1e-
HUS JIOKAJTM30BAHHBIX TPOIIECCOB — OTEK, HATHOCHUE U T. 1.

2. BuympukootcHvlii Memoo TIPUMEHSETCS] TOJIBKO CO CHEeIHMaIbHBIMU LENsAMU (Hampumep, A
“KOKHBIX TPOO”~ ¢ ToKkCMHOM). Marepuain B HeOosbiioM o0beme (0,1—0,2 Mi1) BBOAAT TOHKOM UT-
JIOK B TOJIILYy KOXH (XKeIaTeIbHO MOJIb30BaThCs “TYyOepKyJINHOBBIM ™ LIPHUIIEM C JEEHUSIMUA Ha CO-
TBIC TOJM caHTUMeTpa). Urity mepkaT oTBepcTeM KBepxy. Ecim uriia BBeieHa mpaBMIIbHO, TO OHA
BUJIHA CKBO3b SMHUJIEPMUC U HA MECTE MHBEKIMU 00pa3yeTcsl XapaKTEepHbIH My3bIpb, OXOXKHUNA Ha
JMMOHHYIO KOPOUKY.

3. HakoorcHolll, unu Kodchwlll, cnocod 3apakeHus MPeICTaBIseT co0ol BTUpaHUE MaTepHaia B
BBIOPUTHIA y4acTOK KOKH WJIM B CKapU(HUIMPOBAHHYIO KOXKY. BTHpaHue mpou3BOIAT OCTOPOKHO
(Jryumie moj IPUKPHITHEM CTEKJISIHHON BOPOHKH) IJIaJIKOW CTEKJISHHOW NMajO4yKOM WIM LINaTeseM.
XKuBoTHOE HOIKHO OBITH (PUKCHPOBAHO IO TEX IOp, MOKAa MAaTepHan COBEPIICHHO HE BBICOXHET.
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OTUM cI0COOOM TOJB3YIOTCS PEIKO, TOIBKO CO CHEIHMATbHBIMU IENSIMU M TOJBKO MPHU TeX MH(DEK-
UAX, BO3OYIUTENN KOTOPBIX CIOCOOHBI NMPOHUKATh YEpe3 HEMOBPEKICHHYIO KOXKY (4yMHas ma-
JI0YKa, CIUPOXETHI).

4. Buympumviuteunoe sapasicenue. Kponukam 1 MOPCKUM CBUHKaM MaTepuajl BBOJAT Yallle BCEro
B MBILLITY 3a/IHEH JIalbl, ITULAM - B MBIIILBI TPYIH.

5. Buympubprowunnoe sapasicenue. JKuBoTHOE Jiep>KaT rojIoBOW BHU3 (BHYTPEHHUE OpraHbl me-
pemematorcs Oirbke K auadparme), yToObl H30€KaTh MOPAKEHUS KHUIIEYHUKA UTIor. C ATOH ke
LEJbIO MOJB3YIOTCS UTJION C MPUTYIUIEHHBIM KOHIIOM.

Wubekuuio npou3BoIAT B HUKHEH YacTH KUBOTa, COOKY OT cpeaneil muHuu. CHauyana, 3aXBaTUB
B CKJIQJIKy KOXY, IPOKAJIBIBAIOT €€, BBOJS UIJIy IOJl OCTPBIM YIJIOM; 3aT€M, IOBEPHYB LUIIPUIL O]
HPSIMBIM yTJIOM, TOTYKOOOPa3HBIM ABMKEHHUEM IPOKAJIBIBAIOT OPIOLIHYIO CTEHKY; IPH 3TOM OIIY-
maeTcst Kak Obl “npoBal” MBI B OPIOIIUHY.

6. Unvexyuu 6 mok kposu (enympueenHoe) MPOU3BOAITCS MO-Pa3HOMY Y Pa3IUYHBIX KUBOT-
HBIX: MBIILIAM, KpbICaM U KpOJIUKaM — B BEHY, MOPCKUM CBHHKaM - B BEHY U BHYTPHUCEPAECUHBIM
CIocoooM.

BuyTpuBeHHOE BBEIEHHE KPOJIMKAM OCYLIECTBIIIETCS OYEHb JIETKO Oaroaapsi MOBEPXHOCT-
HOMY PAaCIIOJIOKEHUIO YIIHBIX BEH.

[Ipexe yeM MpHUCTYNUTH K BBEJCHUIO MaTepualia B BEHY, KPOJIMKA ClieAyeT (PUKCHPOBATH;
IPOIIIEe BCETO 3TO ClIeNaTh, 3aBEPHYB KPOJIUKA B MOJIOTEHIIE, KOTOPOE OJIKHO IJIOTHO MPHUXKATh K
TYJIOBUILLY NEPEAHNUE U 3aJJHUE Jalbl )KUBOTHOTO. [lociie 3T0ro moMOUIHUK KPENKO ACPKHUT KPOJIuU-
Ka OJTHOM pyKoH y ceOs Ha KOJIEHSX WJIM Ha CTOJE, a IPYroi CXKMMAET yXO y KOpHS, HaJaBUB MpHU
ATOM BEHY, BCJIEICTBUE YETO OHA CHIIbHO HaOyxaeT. Eciu morepers KoKy KCHUIIOIOM, TO BeHa OyeT
BUJHA el sicHee. IHbeKIHIO JTydllle MPOU3BOAUTE B HAPYKHYIO BEHY, TaK KaK OHA IJIOTHO JIKUT
B OKpy:karomel TkaHu. [locne npokosia BeHbl UTJION CAABIMBAHUE yXa CIEAYET MPEKPaTUTh, U TO-
I/1a KUJKOCTh CBOOOJHO BIMBACTCS B BEHY IMPH CAMOM JIETKOM HaJaBIMBAaHUM MOPIIHS IIIPHIIA.
Ecnu npuxoauTcs CUIIbHO Ha/1aBlIMBATh MOPLIEHb, 3TO 03HAYAET, YTO UIJIa II0Majia HE B BEHY, a MOJ]
KOKY; TOT/Ia HY>KHO BBIHYTb UIJIy U NPOU3BECTH HOBBIM MPOKOJ BEHBI O1MXKe K KOpHIO yXxa. OKoH-
YUB BBEJCHUE MaTepualia, IPUKUMAIOT, BEHY B MECTE YKOJIa CTEPUIIbHOW BAaTOM, U3BJIEKAIOT UTTTy U
TOTYAC e 3KUMAIOT ITON BaTO MECTO MHBEKLINH, YTOOBI HE OBLIO KPOBOTEUEHHSI.

BuyTpuBeHHOE 3apaskeHne OebIX MBILIIEH U KpbIC IPOU3BOAST YEPE3 XBOCTOBYIO BEHY.

Jlis 3apa)keHust MOPCKUX CBUHOK B TOK KPOBH MOJIb3YIOTCSI BBEIEHUEM B IPEMHYIO WJIH, YTO
JIOBOJIBHO TPYJHO, B OeZjpeHHyt0 BeHy. Horna npuxoautes npuderaTb K BHyTPUCEPICYHOMY BBe-
JIEHUIO MaTepualla, TaKk KaK y MOPCKMX CBUHOK IMOBEPXHOCTHO JIEJKalllMe BEHbI HE BUAHBL. Bee atn
CIOCOOBI CIIOKHBI ¥ TPEOYIOT OOJIBIIOTO OIbITA.

[l BBelleHUS B SIPEMHYIO BEHY WJIM B CEpALE )KMBOTHOE HAJO IPUBA3aTh )KMBOTOM BBEPX
3a YeThIpE JIANKH Ha CIELMaTIbHOM CTaHKE WM JIOCKE; TOMOIIHUK YAEpPKHUBAET KUBOTHOE B HEMO-
JBUKHOM COCTOSIHMH, IIOJIOXKMB €MY Ha >KMBOT PYKy. UIs BIpPBICKMBAaHUS B SIPEMHYIO BEHY €€
IIpe/IBapUTENIHO OTCENAapOBBIBAIOT. MaTepuan BBOJAAT TOHKOM WIJION; 3aTEM Ha KOy HaKJIaJblBa-
0T IIBBI.

IIpn BHyTpHCEpAEYHOM 3apa)KEHUU HAIIYIIBIBAIOT TOIYOK cepAla Ha 1—2 cm BeIlIe Mede-
BHUJHOTO OTPOCTKA U YYyTh BJIEBO OT IPyJAuHBI. BKanbIBaloT UIiIy B “TOJYOK™ CEpLA YEPE3 MEXKpe-
OepHbIif mpomexxyTok. Eciu nriia BBeieHa NpaBUiIbHO, TO B IIIPUIIE MOKA3bIBAETCA KPOBb, U TOT /1A
OCTOPO’KHO BBOJIAT 3apa3Hblil MaTepuas B o0beMe He 6osee 1,5—2 mul.

Brenenue 3apa3Horo martepuaia B TOK KPOBH JaeT Hambosee KOPOTKUM WHKYOAIMOHHBIHA
nepuoJl 1 ObICTpOe TeueHUe HH(EKIINH.

7. 3apasicenue yepe3 nuwesapumenvhvlti mpaxm TPOU3BOAAT WIM MyTEeM MpPUMEIIMBAHUS 3a-
pa3HOro MaTtepuaia K KopMy, UM ITyTEM BBEACHMSI €T0 KUBOTHOMY B POT MJIM HEMIOCPEACTBEHHO B
xKemyok yepes 6oua. [locneanuit cnocod Hanboiee TOYHBIN.

8. Beeoenue uepesz noc. IIpoBOIAT MOJ JETKUM HAPKO30M, MH(EKIIMOHHBIN MaTepuall riy0oKo
IIPOHUKAET B JIETKHE.

9. Buympumo3seosoe gedenue. MenKiUM XKMUBOTHBIM MaTepuall BBOIAT TyOepKYIMHOBBIM I~
IIOM C TOHKOW WTJIOW, C OTPAaHUYCHHON METAINTMYeCKON My(Toi, Ha rryOuny 1,5-2 MM B KoJnue-
ctBe 0,01-0,02 mMn. Ykon nenaroT Ha ypOBHE CPEIHEHN TPETH JIMHUU, COCIUHSIOLIEN BHYTPEHHUMN
yTOJI TJ1a3a ¢ OCHOBaHUEM yxa. MaTepuan BBOASAT MEAJIEHHO, YTOOBI HE BBI3BATh PE3KOr0 yBEJIUYe-
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HUs BHYTPUYEPEITHOIO JaBJICHUS.

1.4. baktepuonornyeckoe uccrnegosaHne Tpyna

bakrepuosornyeckoe uccieoBaHUE Tpyla MUMeeT OOJblloe, MHOIJAa pellarollee JAUarHo-
cTrueckoe 3HadeHrne. OHO MO3BOJISET YCTAHOBUTD NMPUUUHY 3a00JI€BaHUs, €CIIM OHA HE ObLIa BBISIC-
HEHa B Te4eHue OO0JIe3HU, WIN K€ MOATBEP)KIAeT ANArHo3, yCTaHOBIEHHBIN MPU KU3HU OOJIBHOTO.
[Tpu sxcnepuMeHTaIbHON HHPEKIMK OaKTEPHUOIOTHYECKOE UCCIIC0BAaHIE TPYIIA 3apaKEHHOTO K H-
BOTHOTO BBISIBIISIET PE3YJIbTAT SKCIIEPUMEHTA.

Llenpro GaKTEPUOIOrUYECKOTO HUCCICIOBAHUS SIBJIAETCS OOHApY>KCHHUE U OIpEAETICHUE Me-
CTa JIOKAJIM3alUKu BO30yauTeNs] MH(EKUMOHHOTO 3a00JieBaHUsl B TPYNHOM MaTepuaye. TpynHbIi
MaTepHrall HCCIEAYIOT OAKTEPHUOCKOITMUYECKH - MHUKPOCKOIIMEH Ma3KOB U OAaKTEPUOIIOTHYECKH - ITy-
TEM 1O0CeBOB. [[11s1 mosyueHust ucciieyeMoro Marepraia npou3BOAsT BCKPBITHE TPyIa.

Bckpvimue mpyna. Ilpu BCKpHITUH 3apa3HOTO Tpyna HEOOXOIUMO COONIONATh ONpPEIEICHHBIC
YCIIOBHS.

1. BekpoiTne Tpyna u ero 0akTepHOJIOTHUECKOE HCCIIEAO0BAaHNE IPOU3BOIAT BO3ZMOXKHO CKOpee
nocie cMepTH. J1o BCKPBITHS TPYI IOJKEH COXPAHAThCS Ha XOJIOY.

2. BekpeiTue Tpyma, B3sTHE MaTepHalia U MCCIEJI0BAaHHE €ro MPOU3BOMAT B YCIOBHAX, MPEIO-
XPaAHSIOMIUX OT 3arps3HEHUs] IOCTOPOHHUMH MUKPOOAaMU.

3. 3BneueHHbI MaTepual He JO0JDKEH CONPHKAcaThCsa A0 MOMEHTA M0ceBa ¢ Je3UHPHUIUPYIO-
MU CPEICTBAMM.

4. Bce TpynHBIE MaTepUabl IOCIE HCIIOJIB30BAHMS JTOJDKHBI 00€33apakuBaThCS; TPYIIBI JKUBOT-
HBIX, @ HHOTJIa U JIIoJIel (HanpuMep, Ipu 4yMe) CKUTAI0TCS.

5. Bce HaOmoieHust BO BpeMsi BCKPBITHS, a TAK)XKE Pe3yJIbTaThl NCCIIETOBAHMS TPOTOKOIUPYIOT-
csl.

6. Ilpu BCKpBITHH 3apa3HOTO TpyIa U UCCIIEIOBAaHMH MaTepHala U3 HEro abCOMOTHO HEOOXOAH-
MO MPEayNpeInuTh BCIKYIO BO3MOXKHOCTD 3apakK€HUs KaK CaMHX pabOTaroIIMX, TaK U APYTUX JIMIL, a
TaK)Ke U OKpY’Karoleld 00CTaHOBKH.

Iloocomoeka nozubuie2o HcU8OMHO20 K 8CKPLIMUIO TIPOU3BOIUTCS CIEAYIOIIUM 00pa3oM: KH-
BOTHOE 3aXBaThIBAIOT MHHIIETOM, KJIQJIyT OPIOIIKOM BBEpPX Ha JICPEBSIHHYIO TOCKY, TOMEUICHHYIO B
HMAIMPOBAHHYIO WJIM OIIMHKOBAHHYIO KIOBETY, U MPUKPEIUIAIOT K JOCKE 3a YeThIPE JIANKH, IHUPOKO
pa3aBuHYB uX. [IponM3BOAST OCMOTp TpyIia U OTMEYAIOT BHEIIHHUE MATOJIOTHYECKHEe H3MEHEHUsI, €C-
JM TakoBble nMeroTcs. Ha HekoTopoe BpeMs MOKPBIBAIOT TPy BAaTOM, CMOYEHHOH ne3uH(Uuupy-
IOIIMM PacTBOPOM, YTOOBI P BCKPHITUU HE pa3iieTanach MepCTh, CoAepKanasi MUKpOOOB, U ObLTH
YMEpILBIEHbI HACEKOMBbIE (3KTONapa3uThl )KUBOTHBIX). Ilepes caMbIM BCKpPBITHEM TIIATENBHO MPO-
TUPAIOT KOXKY NE3UHPHIUPYIOUIMM PACTBOPOM WIIM CIHPTOM WM OOKUTAIOT IIEPCTh TUIAMEHEM
TOPEJIKH.

BckpriTHe 1 nccieoBaHue TPyTa )KHBOTHOTO PACIaIalOTCs Ha TPH dTara:
1) BCKpbITHE U HCCIIEJOBAHNE HAPYKHBIX TOKPOBOB;
2) BCKpBITHE U UCCIIEJJOBaHUE IPYAHON TOJIOCTH;
3) BCKpBITHE U UCCIIEJOBaHUE OPIOIIHON MOJIOCTH.
WNHCTpyMEHTHI TIepe]] BCKPHITHEM TIEPEHOCST U3 CTEPUIIN3aTopa B CTaKaH CO CIIUPTOM M Ba-
Toii Ha niHe. [lepes ynoTpebieHrneM HHCTPYMEHTBI O0KUTal0T Ha MJIaMEHH.

1. Bckpwimue u uccnedosanue HapysiCHuIX NOKPOGoE. JlenaroT pa3pes3 Koxu (He MOBpekaas Npu
ATOM HIDKENEXalUX TKaHeH) MO MpsIMOil JIMHUM OT HIDKHEH YelrocTH 10 J00Ka, 3aTeM OOKOBBIE
pa3pessl K jamkam. OTcenapoBhIBAIOT KOXKY B 00€ CTOPOHBI OT pa3pe3a. OTMeUaroT W3MEHEHUS B
MOJIKO’KHOW KJIeTYaTKe: pacIIMpeHHe COCYA0B, KPOBOU3IHUSHUS, OTEK, COCTOSHUE JTUM(paTHIECKIX
Kenes u T. 1. Ecniu umeercs npunyxaHue WM HarHOGHUE JKeJie3, eNIAl0T U3 HUX Ma3KU U [TOCEBBI.

2. Bckpvimue u uccnedosanue 2pyOHoti notocmuy. 3axBaTUB MUHIETOM MEUYEBUIHBIM OTPOCTOK,
JIENAl0T 1101 HUM HaJpe3 U, BCTABUB B HETO HOKHUIIBI, IEPEPE3at0T ¢ 00enX CTOPOH pedpa B MecTax
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UX COeQMHEHHUs ¢ xpamamu. OTKUIBIBAIOT IPyIUHY KBEPXY, MPOU3BOAAT OCMOTP OTKPBIBLICHCS
TPYAHOH MOJIOCTH, OTMEYAIOT HAIMYUE UM OTCYTCTBHE KMJIKOCTH B HEl, 00paliatoT BHUMaHNUE Ha
BHEIIHUI BHUJI JIETKUX, CEP/LIA.

[IpousBonaT 00sA3aTeNbHBINA MMOCEB KPOBU U3 cepAaua. g 3TOro NpU»XUraroT MOBEPXHOCTh
BEPXYLIKU CEep/lla PACKAJCHHBIM CKaJbIENIEeM M Yepe3 MPIKKECHHBIH yYaCTOK BKaJBIBAIOT KaIluJl-
JSIp CTEPUIIbHOM MACTePOBCKOM MUIETKU (KOHEI Kalujuisgpa repes MoceBOM 00JIaMbIBaIOT, MPOBO-
JISIT €T0 uepes3 Iiamsl); BBIAYBAIOT MO0 HECKOJIbKY Karelb KPOBU B MPOOHPKHU € OYIHOHOM M arapoM.
W3 ocraBuielics KpOBU J€1at0T Ma3KHU.

[Tocne moceBa opranbl rpyJIHOM MOJOCTH OCMAaTpPHUBAIOT Oojee MOAPOOHO M Bce HabIIOIe-
HUS 3aHOCAT B IIPOTOKOJI. B ciyyae HaqoOHOCTH J1€7at0T MOCEBBI M MA3KU U3 TKAaHU JIETKUX, IJIEB-
PBIL, DKCCYIaTa.

3. Bekpvimue u uccneoosanue 6prowHot noiocmuy IPOU3BOJISATCS MOCIE UCCIIEIOBAHUS TPYAHOM
nosioctu. [IpunoaHsB NUHIETOM OPIOIIHYIO CTEHKY, pa3pe3aloT ee HOKHULIAMU OT Auadparmsl 10
n00Kka (Mpu TOM HH B KOEM Cllydae He IMOPAHUTh KUIIeUHUKa!) 1 00pa3oBaBIIHECs JIOCKYThl OTBO-
IST B CTOpoHBL. Eciii Hy’XHO, AenaroT moceB u3 skccynara. OcMaTpuBaOT U OTMEYAIOT B MPOTO-
KOJIE COCTOSIHUE OpraHoB OpromiHoi monoctu. OcoOeHHO BHUMATEIHHO OCMATPUBAIOT IEYCHb, Ce-
JIe3€HKY, OTMEYAIOT UX BEITUYHHY, I[BET, KOHCUCTEHIINIO. BhIpe3aB Kyco4ek Celie3eHKH, IeatoT Mo-
ceB M Ma3ku. B ciryuae HaoOHOCTH JENAlOT MOCEBHI M Ma3KW U3 JIPYTHX OPraHOB OPIOUIHOM MOJI0-
CTH.

Matepuai 1715 IOCEBOB U3 OPraHoB OepyT CEeIyIOUIMM 00pa3oM: MPHKUTalOT IOBEPXHOCTh
OopraHa M Ha 3TOM MeCTe JENalT pa3pe3; ¢ MOBEPXHOCTH pa3pe3a COCKaOIMBAIOT METeil TKaHb U
3aceBaloT ee Ha OyJIbOH U arap.

Ma3zku U3 OpraHoB TOTOBST pa3Ma3blBaHUEM IO CTEKIy IMOBEPXHOCTHIO pa3pesa Wi OTIe-
YyaTKaMU: BBIPE3AIOT U3 OpraHa HEOOJIbIION KyCOYEK U, B35B €r0 MUHIIETOM, HECKOJIBKO pa3 MpHKa-
CalOTCsl TOBEPXHOCTBIO pa3pes3a, Kak Mevyarblo, K IpeaMeTHOMY cTekiny. OTnedaTku BceX OpraHoB
JIEJIal0T Ha OJTHOM CTEKJIe, CO0JII0/1asi ONPEACIICHHYIO MOCIEe10BAaTEIbHOCTh UX PACIIONIOKEHMUS:

1-i1 psn — mumdartndeckue y3isl,

2-0i1 - JIeTKOE,

3-i - celme3eHKa,

4--1i - TIeYeHb,

S5-I - Ma30K KpOBH.

@UKCHPYIOT Ma3KH WM OOBIYHBIM CIIOCOOOM Ha TUIAMEHH, WJIM, €CJIH XOTSAT COXPaHHUThH
CTPYKTYpPY KJIETOYHBIX 3JIEMEHTOB OpraHa, B >kuJKkoM ¢ukcatope (cMech Hukudopona (cnupt +
a¢up mopoBHy)) -10-15 MUHYT, METHIIOBBINA cUPT — 3-5 MUHYT. OKpammBaOT Ma3ku (pyKCHHOM
(umu cuHbKOM) M 10 ['pamy.

Bo Bpemsi BCKPBITHSI HYKHO THIATENBHO CIEIUTH 32 TE€M, YTOOBI 3apaKeHHBIH MaTepua
(KyCOUYKH TKaHeH, KpOBb, )KUIKOCTh, IEPCTh KUBOTHOT0) HE MoMajal Ha cToji. Kareropuuecku 3a-
IpenaeTcs KJIacTh MPSMO Ha CTOJI YIOTPEOIISBIINECS TPH BCKPHITUH MHCTPYMEHTHI. [lociie BCKpHI-
THUS TIPOU3BOJIAT TIIATENBHYIO YOOpKY pabodero mecra. Bce HHCTpYMEHTBI KUIATAT: JOCKY U KIO-
BETY MPOTHPAIOT TAMIIOHAMH CO CIIHPTOM M OOKHTAIOT WMIJIM 3AJIMBAIOT HA CYTKH JIe3WHUIHPYFO-
MM PACTBOPOM; TPYI KUBOTHOTO CXKUTAIOT MIIU aBTOKJIABUPYIOT. [IOCEBBI TIATENFHO HAIMUCHI-
BalOT U IIOMEIIAIOT B TEPMOCTAT.

KoHTpoJibHbIe BONIPOCHI K 3aHATHIO Ne 7 «DU3HO0JI0THYEeCKHEe MEXaHM3Mbl €CTECTBEHHOM
PE3UCTEHTHOCTH.
1. IloHATHE BUAOBOrO MMMYHHTETA. BilMsiHME BHEMIHEN Cpeibl HA BUIOBOW HMMYHHUTET
. Knaccugukarnus BuoB u ¢opM UIMMYHUTETA, CIIOCOOBI CO3/TaHUS
. bapbepHas poJib KOKHBIX IIOKPOBOB U CIU3UCTHIX.
. EcTecTBEHHBIE KMIITIEPBL.
. Bocnanenue, nuxopajaka, HopMaiabHas MUKpo(dopa opranusma.
. bapbepnas ponb 1MM}Oy3710B, BbIIENUTENbHAS QYHKIHUS.
. bronornueckre MexaHU3MBbI CAMO3AILUTHI HA YPOBHE T'€HOMA KJIETKH.
. l'ymopasnbHble aHTUMHKPOOHBIE (DaKTOPBI.
. Cuctema makpodaron, PyHKITMH Makpo(aros.
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68



10. Dramsl (haronuros3a, NpUUMHA HE3aBEPIICHHOTO (ParounTo3a, MeXaHu3M (GarouuTos3a
11. Metonp! uzydeHus aromnmurosa.

12. Onconunsupymomye CBOMCTBa NMMYHHBIX CHIBOPOTOK.

13. Cuctema uHTEpPEpOHOB, OMOJOTUUECKHIE CBOMCTBA HHTEp(EpOoHa

14. Cucrema KOMIUIEMEHTA: COCTaB, (yHKIUH.

15. TexHuka 3apakeHus Ja00PaTOPHBIX )KUBOTHBIX.

16. CriocoOb1 3apakeHust )KUBOTHBIX

17. bakTepronoruueckoe BCKPbITUE TPYTIA.

3. NpuobpeTeHHbIN UMMYHUTET. MeTOoAbI UMMYHU3aL UK.
U3yyeHue peakumm UMMyHUTETA.

3.1. MonyyeHne MMMYHHbIX CbIBOPOTOK

MIMMyHHBIE CBIBOPOTKH, IIPUMEHSAEMBIE B MEIULMHCKON NPAKTUKE, COAEPKAT aHTUTENA K
MUKpOOaM WIJIM UX TOKCUHAM: OHU TOTOBSTCS ISl IeYeOHbIX U OUACHOCMUYECKUX Yelell.

Jleuebnvie cbiopomku MPUMEHSIOTCS AJIS JIeUeHUs UH(EKLMOHHOr0 3a00/1eBaHul, TaK Kak
BBEZICHHE OOJHHOMY OOJBIIOTO KOJMYECTBA TOTOBBIX aHTUTEN MPUBOAUT K THOETHM MHUKPOOOB —
BO30yauTeNel O0JIE3HN WIN K 00€3BPEKUBAHUIO UX TOKCUHOB. DTHU CHIBOPOTKH PEXKE MPUMEHSIOTCS
C TIPOQHUIAKTHYECKON LENbI0, TaK KaK OHU COOOMIAIOT JIMIIb MACCUBHBIA HMMMYHHUTET, UISALIHACS
KopoTkoe Bpemst (2—3 Henenu). Paznnyaror:

- AaHTUTOKCUYECKHUE;

- QaHTUMUKPOOHBIE;

- AaHTUBUPYCHBIE CHIBOPOTKH.

Huaenocmuueckue cbiopomku WUCHOIB3YIOTCS AJsl YCTAHOBICHMS J1aOOPATOPHBIM ITyTEM
JMarHo3a MHQEKIHOHHOro 3a00JieBaHUs: MPHU IMOMOLIM CIEUU(PUUECKUX AHTUTEN Paclo3HAETCs
BBIJICJIEHHBI M3 OpraHu3Ma MUKpOO - BO30yauTeNb JaHHOTO 3aboseBaHus. /IMarHocTHUECKue Chl-
BOPOTKHU IIHPOKO MPUMEHSIOTCS B TJAOOPAaTOPHON MPAKTHKE:

- arTJIIOTUHUPYIOLIUE;

- IPELUIUTUPYIOIINE;

- FEMOJIMTUYECKHUE;

- aHTUTJIOOYJIMHOBBIE.

JleueOHbIE M AMArHOCTUYECKHE CHIBOPOTKU TOTOBSTCS IMYTEM TMIIEPUMMYHM3AllUU KUBOT-
HBIX COOTBETCTBYIOIIMMHU aHTUTeHaMU. [ monydeHust OOJIbIINX KOJUYECTB JIeUeOHONU CHIBOPOTKU
UMMYHU3UPYIOT KPYIHBIX XKHBOTHBIX (J10mIajeit). JJuarnoctuyeckre ChIBOPOTKH MOJIy4atOTCs Yallle
BCEro MyTeM MMMYHH3aluu KPOJUKOB. VMIMMyHU3alusi MpOBOJUTCS MYTEM HMOJIKOXKHBIX WM BHYT-
PUBEHHBIX MHBEKIHUHA AaHTUIEHAa B BO3PACTAIOLIMX KOJMYECTBAX OOBIYHO C MHTEPBAIAMH MEXIY
WHBEKIUAMU B 5—8 JTHEH; YUCIIO0 UHBEKIIMN 3aBUCUT OT LI€JIM UMMYHHU3AIMU U XapaKTepa aHTHUTe-
Ha.

[lepBbIM 3TaroM B TE€XHHKE MOITYYEHHS] HMMYHHBIX CHIBOPOTOK SIBJISIETCS MPHUTOTOBICHUE
AQHTUTE€HOB. AHmuceHamy Ha3bIBAIOTCA UyKEPOIHBIE AJI1 OpraHU3Ma BELIECTBA, KOTOPBIE BBI3BIBAIOT
B Oopranusme obpazoBanue antuteln. [locnennue pa3nuyHbIM 00pa3oM BO3JEHCTBYIOT HA MUKPOOBI
WIA UX MPOAYKTHL. AHTUT€HOM MOXXET OBITh JH000€ BEIIECTBO OEIKOBON MPHPOJBI — MHUKPOOBI
WIM Jpyrue KIETKH, MPOTyKThl MUKPOOOB (HarpuMep, TOKCHUHBI) U, HaKOHEIl, Apyrue OeiIKOBbIE
BEIlIeCTBa (HalpuMep, CHIBOPOTKA).

[To oxoHYaHUHU Kypca UMMYHHU3AIUU y KUBOTHBIX CTEPUIBLHO OepyT KpoBb (y Jomaaein —
IIyTEM KPOBOIIYCKaHMS U3 SIPEMHOM BEHBI, Y KPOJIMKOB - HEIIOCPEACTBEHHO LIIIPUIIEM U3 CEPALIA) U
MOJTy4aroT U3 Hee IOCJe CBEPThIBaHUS CHIBOPOTKY. C 3TOH I11eNIbl0 KPOBb, COOPAaHHYIO B CTEpPUIIb-
HYIO [IOCYJly, CHayaJjla [IOMEIIAI0T B TepMocTaT 1pu 37° Ha 4—6 4acoB, JUIsl yCKOPEHUS CBEPTHIBA-
HUS, 3aTEM B JICHHUK Ha CYTKH. [IoiydeHHYI0 MpO3padHyr0 CBIBOPOTKY OCTOPOXKHO OTCACHIBAIOT B
CTEpIIIbHYIO TIOCYy, IPUOABIAIOT K Hell ans koHcepBupoBanus 0,5% xmopodopma uiam Apyrux
BemecTB. JIeueOHbIE CHIBOPOTKH BBIJICP)KUBAIOT HA JICAHUKE B TeueHUe 4—6 MecsIeB. 3a 3To Bpe-
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MsI TPOUCXOUT MPOCBETIECHUE CHIBOPOTKU BCIICICTBUE BHITIAICHUS HECTOMKUX OEIKOB, CHUKAIOTCS
ee TOKCHYECKHE JUIS YelOoBeKa CBOWCTBA M yCTAHABIIMBAETCS Oojee MM MEHEe YCTOMUMBBIN TUTP
AHTUTEJ. 3aTeM CHIBOPOTKU TUTPYIOTCS HA COJEPIKAHUE aHTUTEI, POBEPSIOTCS HA CTEPUIIBHOCTD U
Ha 0e3BpEeIHOCTD JUIS KUBOTHBIX U pac(acoBbIBAIOTCA MO aMmirysiaM. ChIBOPOTKH COXPaHSIIOTCS Ha
XO0JIOAY U B TEMHOTE; CPOK TOJTHOCTH ux cuutaercsa | roj. [loMmyTHeBIINE CRIBOPOTKU HE JIOMyCKa-
I0TCS K yIOTPeOJICHHIO.

Haubounpmee pacrnpocTpaHeHHe NPUOOPENH aHMUmMoOKCUYecKue JjeyebHvle CblBOPOMmKU
(mporuBogudTEpUiHas, MTPOTUBOCTOJIOHSYHAS, TPOTUBOTAHTPEHO3HBIE U JIp.), AAroliue OBICTPHII
TepaneBTHUuecKuil 3P ekt Omarogaps HeUTpanu3auuu MUKPOOHOTO TOKCHMHA B OpraHu3Me OOJbHO-
ro. AHTHOaKTepUATbHEIE CHIBOPOTKH (ITPOTUBOMEHUHTOKOKKOBAsS, IPOTHBOCTPENITOKOKKOBASI) OKa-
3BIBAIOT O0JIEe MeJICHHBIN 2P (DEKT.

[Tpr mpakTHYECKOM MPUMEHEHUHU JIeYeOHBIX CHIBOPOTOK OOJIBHOMY BCETAa BBOJSIT CTPOTO
OTpefieNIieHHBIE JTO3bI 3TUX CHIBOPOTOK. J[J11 aHTUTOKCHUUYECKUX CHIBOPOTOK JIEUECOHYIO CHITY OIpejie-
JISIOT B TaK HA3BIBAEMBIX AHMUMOKCUYECKUX eQuHuyax, obosnavaemvix AE. EqMHNAIIa aHTUTOKCHHA
ABIISIETCS YCIOBHOM BenuuuHoM. Tak, ana audrepuitHoro antutokcuHa 1 AE cuutaercs To
HaMMEHbBIIIEE KOJMYECTBO MIMMYHHOM CBIBOPOTKH, KoTopoe HerTpanusyeT 100 DIm audrepuiinoro
TOKCHHA JIJI1 MOPCKOM CBUHKHU BecoM 250 T.

Peakuus ¢guiokyasuuu ¢ 1uQTepuilHbIM AHATOKCHHOM

Cuna aHaTOKCHHA, BbIpakaeMasi B UIMMYHOT'€HHbBIX (AHTUTC€HHBIX) €AMHULIAX, ONPEAEIAeTCs
peakuuen QIIOKYJISIUKN C COOTBETCTBYIOIIEH aHTUTOKCHUUYECKONW CHIBOPOTKOM. BbUIO MOKa3aHO, UTO
B IPOOWpKE, I7Ie KOJINYECTBO AHTUTOKCHYECKUX €IUHHI] CBIBOPOTKH COOTBETCTBYET KOJHUYECTBY
AHATOKCHHA W BCTYNAaeT ¢ HUM B HEHTpaJbHOE COCTUHEHHE PaHbIIe, YeM B JIPYI'HMX, BBIIAJAIOT
HEXXHBIE XJIONbs (MHUIHATbHAs Qurokyssinus). KonmnyecTBo aHatokcuHa, maroiee B cmecu ¢ 1 AE
CBIBOPOTKHM MHUIHMAIBHYIO (DIOKYIALNIO, Ha3bIBaeTCsl | MMMYHOT€HHOM eauHuleil anaTokcuHa (1
UE).

ITocTtanoBka peaknuM. AHTUTOKCHYECKYIO CHIBOPOTKY HW3BECTHOM CHIIBI PA3JIMBAIOT B
YMEHBIIAIOMINXCS KOJIMYECTBAX B s NPOOUPOK, B KOTOPBIE 3aTeM J00aBIISIOT MO 2 MJI aHaTOKCH-
Ha Y1 [TOMEUIAIOT B BOASHYI0 OaHio nipu 45°. BpeMs oT BpeMeHU NpoOupKH MPOCMaTPUBAIOT U OTMeE-
4aloT Ty, B KOTOPOM paHbIlle BCero mpowusomnnia Guokysiius. 3Has koaudecTBo AE ChIBOpOTKH B
JTAaHHOM MpOoOMpKe, JETKO BBIUUCINUTh U KOJIMYECTBO UMMYHOTCHHBIX €IMHMII aHaTokcHHa. Hampu-
Mep, €CJIM MHULMaNbHas QJIOKYJISIIMS MOsBUIIach B MpoOUpKe, Kyaa Obl1o BHECeHO 0,2 MJT aHTUTOK-
cuueckoil ceiBopoTkH cuinoit B 200 AE B 1 My, To pacdeT mpou3BOAUTCS CIEAYIOIUM 00pa3oM: B
0,2 mn ceiBopoTku coaepxutcs 40 AE, a Tak kak B MpoOUpKe COAEPKUTCA HEHTpanbHas CMECh
(mpouzomnuia GroKysAus), TO, CIeI0BaTeNbHO, 2 Ml aHaTokcuHa coaepxkar 40 UE, a 1 ma1 — 20
HE.

3.3. Peakuusa npeunnutaumm

[Ipenmmnuranueil Ha3pIBaeTCsl SBICHUE OCAXKICHHUS aHTHTeHa (MPEIUIHUTHHOTEHA) M3 pac-
TBOpA IPHU BO3CHCTBUN HA HETO UMMYHHOW CBIBOPOTKH, COZEpKaIel aHTHTeNa — MPEIUITUTHHBI.
HMiMMyHHas CBIBOPOTKA, MPEIUITATHPYOIIAS OTIPEICIICHHBIA BUI aHTUTEHA, TIPUTOTOBIISIETCS ITyTEM
UMMYHHU3AIIH )KUBOTHOTO UMEHHO 3TUM aHTHT€HOM.

BHeniHee nposiBieHHE HACTYNHBIIEH PEaKIMH MPEIUIHTAIIUN BBIPAKAETCS B CIEIYIONIEM:
IPU OCTOPOXKHOM JT0OABJIEHUHU MPO3PAYHOTO KUJIKOIO aHTUT€HA K MMMYHHOM NPEUNHUTUPYIOLIeH
CBIBOPOTKE Ha TpaHUIle 00euX >KHUIKOCTEH IMOSBISIETCS MYyTHOE KOJIBIIO BBIMAAIOIIETO B OCAIOK
(MpeuunuTaT) aHTUTeHa, B CBSI3M C YEM 3Ty PEAaKIMI0 YacTO Ha3bIBAIOT KOJIbLEHPEIUMHUTAIIEH.
[Mperunurarius BIpaXkaeTcst TAaK)Ke U 00pa30BaHUEM OCaJIKa Ha JTHE TIPOOUPKH.

Peakiusi nmpenunuTanuy XapakTepU3yeTcsl Ype3BbIYaiHO BBICOKOH UyBCTBUTEIBHOCTHIO U
crenruaHocThi0. OHA TTO3BOJIIET OOHAPYKUTH MUHUMAJIBHBIC CIIEbl OeKa-aHTUTeHa (10 pa3Be-
neaus 1: 100000 u BbIme), 6aronaps 4eMy NpPELUNUTAIMS TPAKTUYECKU CTalla BAXKHOU peakiuen
B Pa3HOOOPAa3HBIX 00JIACTAX: B XMUMHUH, B OMOJIOTUU U T. .
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Ype3BblyaitHO 00/Ib1110€ 3HAYEHHE PeAKIUS NPeUNUTAIMHA UMeeT:

- B CY0eOHO-MeOUYUHCKOU npakmuxke AJisl paclio3HaBaHUs BUAOBOW MPUHAUIEKHOCTH KPOBU HE
TOJIBKO B CBEXXEM U >KMJIKOM COCTOSIHMM, HO TAaK)K€ M B BBICYLIEHHOM, HallpUMep, B ISATHAX OYEHb
JTABHETO MPOUCXOXKJEHHS Ha oJex/e. M3 KpOBSHOro msATHA JAENal0T BBITSDKKY (PU3HOIOIHYECKUM
pacTBOpOM, MPOPHUIBTPOBBIBAIOT €€ M MOJYYSCHHYIO MPO3PAUYHYIO KUAKOCTh YIOTPEOISAIOT B Kaye-
CTBE QHTUT€HA I PEAKIMH C MPELUITUTUPYIOLIEH CHIBOPOTKOM, MPUTOTOBIEHHON IyTEM UMMYHHU-
3allUM KPOJIMKOB YeJIOBEYECKUM OesIkoM (ChbIBOpOTKOH). ITonmoxuTenpHas peakius nperunuTaniu
IIOKA3bIBAET, YTO B UCCIIETYEMOM IISITHE COAECPIKUTCS YEIOBEUECKAs KPOBb.

- B CAHUmMAapHol Npakmuxe peakuus MNPELUNUTALUU SBIAETCS METOJOM Ul ONpeAeieHus
danbcupuKau MICHBIX, MyYHBIX U IPYTHX IPOTYKTOB.

- 8 MUKpOOUOIO2UYeCKol npakmuke: peakiusi ACKOJIM B JUArHOCTHKE CUOMPCKON sA3BbI. Peak-
[Us TIPEIUIUTAIMA KaK METOJ TUarHOCTUKU WH(EKIMOHHBIX 3a00JIeBaHUI UMEET MEHbIIee MpH-
MEHEHHUE, YeM LIMPOKO PACHPOCTPAHEHHAs peaKIsl arriaoTHHALMY.

Jlj1s cepoJIOrMYecKOro JuarHo3a Mojb3ylTcs peakiuued NpeuunuTaluy B TeX ciayvasx, Ko-
I71a @aHTUIeH MOXeET OBITh MOJIyYeH TOJIBKO B JKUIAKOM COCTOSIHUM, HAaIIPUMED, B BBITSKKE U3 UH(U-
[IUPOBAHHBIX OPTAHOB, B CIIMHHOMO3TOBOM KHJIKOCTH, B MOY€ OOJIBHOTO H T. 1.

Peakuus npenunuTanyy MOXET CTaBUTbCA KaK C BELIECTBaMHU O€JIKOBOM MPHUPOJBI - MOJ-
HOLICHHBIMHM aHTUT'€HAMM, TaK U C ralTeHaMH — HENOJHOLIEHHBIMU aHTUTC€HAMU {IOJIHCaXapHibl,
JIMIION/IbI), KOTOPbIE CaMu IO ce0e HECIIOCOOHbI BbI3bIBATh 0OOPAa30BaHUE AHTUTEN, HO CHOCOOHBI
BCTYINAaTh B COEIMHEHUE C MTOCIETHUMM.

Bosblioe 3HaueHue peakiys NperunuTanuy npuolpena JUisi pacro3HaBaHUsl CHOMPCKOM s13-
BHI (peakmust Ackonu). OHa Halwia MPUMEHEHHE PU MMOCTAHOBKE auarHo3a audrepuiiHoi nHpek-
mun  (peakuus Mnuka). bonbiioe y1o0cTBO B MpakTHKE MPEACTaBISET XapaKTepHas 0COOCHHOCTh
psna GakTepUMHBIX aHTUT€HOB — IPELUIIUTOTEHOB: UX BBICOKAsl PE3UCTEHTHOCTh K BBICOKOM TEM-
nepatype (10 100°). Ha 3TomM ocHOBaHa peakiusi TEpMONpPELUIUTAINN O ACKOJIU AJs AMarHo3a
CUOMPCKOM $I3BbI; aHTUIEH M3BJIEKAIOT M3 HCCIEAYEeMOro marepuaia (KyCOYKHM OpPraHOB, KOXa,
IEPCTh) C MOMOLIBIO KUIITYSHUS; TIPU 3TOM CBONCTBA aHTUI'€HA TMOJHOCTBIO COXPAHSIOTCS U B TeX
ciIydasix, KorjJa McciaeayeMblil MaTepual MoJgBEpresi THUEHHUIO.

Peaknus KoJIbIeNpenunuTanumn

J1J1 TOCTaHOBKM peakuy NpelUuuTalii HE00X0IMMO UMETh:
1) NpenunUTUPYIOIIYI0 CHIBOPOTKY, MPUTOTOBJICHHYIO NMyTeM MMMYHU3AIlUM KPOJMKOB COOTBET-
CTBYIOIIIMM aHTUT€HOM;
2) uccaenryeMblii aHTUIeH B BUJE NMPO(UIBTPOBAHHOIO MPO3PAYHOr0 pacTBOpa (3KCTPAKT U3 MHK-
POOHBIX TeJl, U3 MATOJOTUYECKUX CYyOCTpaToB OT OOJIBHOTO, U3 OPraHOB, U3 KPOBSHBIX MISATEH, ChI-
BOPOTOYHBIE OCJIKHU H T. [1.).

[lepen mocTaHOBKOM peakiuu JAeNaroT pa3Be/eHue aHTureHa ((U3HOIOTHYECKUM PAacTBO-
poMm) He MeHee ueM 1: 1000;
3) duznonoruueckuil pacTBoOp (U1t pa3BeCHUS CHIBOPOTKU U aHTUTEHA);
4) cneunanbHble y3kue (He mupe 0,75 cM) npoOUpKH ¢ KOHYCOOOpa3HBIM JHOM U3 OUYEHB NPOo3pad-
HOTO CTEKJIa;
5) macTepoBCKHUE UIETKH.

OO0s13aTENIbHBIM YCIIOBUEM SIBIISIETCS TOJIHAS MPO3PAYHOCTh YYACTBYIOIIMX B PEAKIUH HH-
I'PEAMEHTOB — CHIBOPOTKH U QHTUTEHA; B IPOTUBHOM CJIydae pe3yJIbTaThl peakui Oy IyT HESICHBI.

- B IpoOupKy HanmuBatoT 0,5 MJT IPEeUUIUTUPYIOLIEH CHIBOPOTKHU;

- 3aTeM IIpH [TOMOIIM [TACTEPOBCKOM MUIIETKH OCTOPOKHO HACIauBalOT Ha ChIBOPOTKY 0,5 M1 aH-
TUTEHA;

- MPOOHMPKY TPHU 3TOM CJIEAYyeT AEpKaTh B HAKIOHHOM IOJOXKEHUH, a HAcllauBaHHE aHTHIeHA
IPOM3BOJIUTH OCTOPOXKHBIM OIyCKaHMEM JKUJIKOCTH 10 CTEHKE NMPOOMPKU TaK, YTOOBI OH HE CMe-
IIMBAJICS C CHIBOPOTKOM, a 00pa3oBas Haja Hell BepxHuit cinoii Jl06aBUB aHTHIEH, TPOOUPKY OCTO-
POXKHO MEPEBOJAT B MPSIMOE MOJIOKEHUE U CTAaBAT B IUTAaTUB.  I[Ipy MOJOKUTENTBHOM pe3ynbTaTe
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peakIuu cpasy ke Ui B TeueHne 5S—10 MUHYT Ha rpaHuIle 00erX KUAKOCTeH 00pa3zyercs MyTHOE
KOJIBLIO OT BBINABILETO B OCaI0K aHTUTCHA.
CreneHp peakliMM OLIEHUBAETCA 110 BEIMYMHE KOJIbLA U BPEMEHHU €TI0 MOSBIICHUS.
K onbITy cTaBUTCS HECKOJIBKO KOHTPOJIEH, @ UMEHHO:
1) u3BeCTHBII aHTUTeH + cCrienU(pUYECcKas MPESHUNUTHPYIOIIAsE CBIBOPOTKA — PEAKIHSI TTOJIOKHTEb-
Ha,
2) IpeUnUTUPYIOIIAsk CBIBOPOTKA + (DU3HOIIOTUUECKUN PACTBOP - PEAKLIUs OTPHUIIATENIbHAS,
3) HOpMasbHas CBIBOPOTKA + UCCIIENyEeMblil aHTUTE€H — peaKLusl OTpULIATEeIbHAsL.

3.4. Peakuusa arrntotmHaumm

Aeentomunayueri Ha3bIBA€TCS CKICHMBAaHMUE M BBINAJCHUE B OCAZIOK MUKPOOOB MIIH JPYTUX
KJIETOK IpU JIeHICTBHEM aHTHUTEN B INPUCYTCTBUM 3JIEKTPOJIUTA (M30TOHUUECKUH PAacTBOp XJIOpHa
HaTpUs).

Fab-ipparuenr

Fe-ipparmeHt

Peakmust arrmoTHHAIMK TIPOSIBISETCS B TOM, YTO B paBHOMEPHOH B3BECH KIIETOK, HAIPH-

Mmep, OakTepuid, mpu 100aBIEHUH UMMYHHOH CBHIBOPOTKH IMPOMCXOIUT CKJIEHBAHUE KIETOK, 0Opa-
30BaHUE XJIOMbEB, KOTOPBIE TIOCTENEHHO OCEAl0T Ha THO, )KUIKOCTbH YK€ HaJ 0CAaJIKOM COBEPIICHHO
IpoCBeTIsieTcs. XJIOMbs 00pa3yOTCsl TOJBKO B TOM CIIy4yae, €ClId peakiis MPOUCXOAUT B MPHUCYT-
CTBHH AJIEKTPOIUTOB. TakuM 00pa3zom, JJIsi TIPOSIBIICHUS PEaKIMK arTJIFOTUHAIIMHA HY)KHO MMETh!

1) aHTUTEH (arrJalOTHHOTEH) B BUJIE B3BECH KIIETOK;

2) anTUTeNa (arrfaOTUHUHBI B BUJI€ UMMYHHOH CHIBOPOTKH);

3) 2IEKTPOIUTHl — OOBIYHO (PU3MOIOTHUECKUN PACTBOP.

Peakuust nporekaer B 2 (assl:

- cnenuduueckas, HEeBUAUMAs — IPOUCXOUT 00pa30BaHUE KOMIUIEKCA aHTUT€H TUTIOC aHTUTENO;

- W Hecnienuduyeckasi, BUANMAasi, IPOTEKAET B MPUCYTCTBUH DIIEKTPOIIUTA.

Buemnee nposiBiieHre MONTOXKUTENBHON peakiuy arrfdoTHHAUMN OaKTepUil UMeeT TBOSKUN
XapakTep B 3aBUCUMOCTH OT CBOMCTB aHTUI€HA!

- y 0€3KI'yTHKOBBIX OaKTEepHii, UMEIOIUX TOJIBKO OJJMH coMaTnyeckuid min O - aHTUreH, pouc-
XOJUT CKJIEHBAHHE HEMOCPEICTBEHHO CaMUX MUKPOOHBIX KIJIETOK, U 00pa3yromuecs Ky4kd UMEIOT
BHUJI MEJIKHUX KOMIIAKTHBIX 3€pHBIIIEK. Takas arriroTUHALKs Ha3bIBACTCS TOHKO3EPHUCTOM; OHA
IIPOUCXOAUT MEIJIEHHO — B TeueHUe 18—22 yacos.

- y OakTepuii CO XKTyTUKaMU MMEETCS JIBa aHTUTeHa — coMaTudeckuit, O - aHTHTEH, B CaMOM
KJIETKE W KI'YTUKOBBIM, H-aHTHUreH, Haxoaamumiica B )KryTukax. KiueTku ckienBaroTcst apyr ¢ apy-
TOM XTI'YTUKaMU U 00pa3yroT phIXJIble KPYMHbIE XJI0Mbs. Takas arrfiioTHHALKS Ha3bIBAETCS KPYITHO-
3epHUCTOM; OHAa HACTyMHaeT ObICTPO — B TeUeHHEe 2—4 4acos.

Peakuus arrmotuHanuu, Giaronapsi cBoei CHelU(pUYHOCTH, MPOCTOTE MOCTAHOBKH MOIY-
Yuja MUPOKOE PacTpoCTpaHEHHE B MUKPOOUOJIOTMYECKON MPAKTUKE I JUarHo3a MHOTUX WH(EK-
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IIMOHHBIX 3a00JIeBaHMil: OpromHOrO TH(A, MapatudoB, TUIECHTEPHH, XOJIEPHI, CHITHOTO TH(]A, Opy1I-
essesa u T. [.
PA ucnionb3yeTcs ¢ AMarHOCTUYECKOH IIeTbI0 B IBYX HAIPABJICHUSX.

1. Jlna onpeneneHus BbIACIEHHOIO U3 KaKOro-1ubo cyocTpara HEM3BeCTHOro MUKpoOa. B atom
ClIy4yae arrilOTUHALAIO CTaBAT C OIPENCICHHOM, 3apaHee IMPUIOTOBICHHOM AarrIFOTHHUPYIOIIEH
CBIBOPOTKOM, MOJYYEHHOM IyTeM MMMYHH3allMU KpPOJIMKOB OINPENEJICHHbIM BHUIOM OaKTepUil M,
CJIEZIOBATENIbHO, COZIEPIKAIICH arTIIOTUHUHBI B OTHOIICHUH 3TUX OaKTEepHii.

B kauectBe aHTHreHa OepyT KyJbTYpY HEM3BECTHOIO MCCIIEyEeMOr0o MUKPOOa; MOJOKUTEIbHBIN
pe3yJbTaT peaklUU yKa3bIBaeT, YTO HEU3BECTHBIH MUKPOO MAEHTHYEH TOMY, KOTOPBIN ObLI B3ST B
Ka4eCTBE aHTUTEHA JIJISl IPUTOTOBJICHHUS arrIOTHHUPYIOLIEH CHIBOPOTKH.

Puc. 57. Peakuusa arrmoTHHAUUH Puc. 58. Peakmus armnoru-
npH  HaGOMIOAEHHH HEBOOPYIKEHHbIM HaUMH T[pH Hab6JNlOgeHHH B
rJ1a30M. Jayny.

2. JInst o6HapyKeHUsI arrIIOTHHUHOB K ONPEEIIEHHOMY BHly OaKTepuil B CBIBOPOTKE OOJIBHOTO.
B sToMm ciydae Ui arraroTHHALUU O€pyT JUAarHOCTUKYM (B3BECh HM3BECTHOI'O aHTUI'€HA B M3BECT-
HOM KOHLIEHTPALIUH, IPUTOTOBJIIEHHOTO POMBIIIUIEHHBIM ITyTEM).

DTa peakius MPUMEHSETCS ISl AUArHOCTUKU OpromrHoro tuda (peakums Bupans), ChIMHOTO
tuda (peakuueii Beitns — @enukca), Opynemiesa (peakiueit Paiita).

ITocTaHoBKa peakuuu

Cy1miecTByeT HECKOJIBKO METOOB ITOCTAHOBKH PEaKLNU arTIFOTHHALINN:

1) Pa3BepHyTas arrimoTtuHanus B NpoOUpKax, KOTOpas yUYUTBIBAaeTCs depe3 2 yaca BbLACPKUBAHUSA
npu 37° 1 Ha CleayIOMNN JeHb CTOSHUS P KOMHATHON TeMIIepaType;

2) OpueHTHUPOBOYHAs arrJIIOTHHALMSA Ha MIPEIMETHOM CTEKIIE B KaIlJI€ arTIlOTUHUPYIOIEH TUarHo-
CTHUYECKON ChIBOPOTKH, HACTYMAIOIIAsl B TEUEHUE HECKOJIBKUX MUHYT. CTaBUTHCS AJIsl ONPEeIICHUS
AQHTUTEHA.

Aeenromunupyrowas OuacHOCMuYecKas cbl8OpOMKA TOTOBUTCS IIyTEM UMMYHHU3allUU KPO-
aukoB. [TomyyeHHYI0 UMMYHHYIO CBIBOPOTKY, OINpENENHB €€ TUTP (MaKCHUMAalIbHOE pa3BeICHUE),
pa3IMBalOT MO aMIlysiaM c Jo0aBieHHeM KoHcepBaHTa. [IpH Moyib30BaHUM CYXMMH ChIBOPOTKaMH
pa3BOAAT X JUCTHJUIMPOBAHHON BoAoOM 1: 9 U3 pacdera, 4TO CHIBOPOTKA NOTEPsUIA IIPH BICYIIMBa-
HUHU 9 Jacten Beca.

Cwigopomka om 601bH020 sl TIOCTAHOBKU PEAKIMU arTIIOTHHAIMM TOJy4aeTcs U3 €ro
KPOBH, B3ATOW CTEPUIIHHO U3 JIOKTEBOH BeHBI B KommdecTBe 5—10 M. OHOBpEeMEHHO 9acTh KPOBU
yHOTpeOIIsIoT Ui oceBa. Eciu ke KpoBb O€pYT TOJIBKO JJISi TOCTAHOBKH PEAKIMH, TO BIOJHE J10-
cTaToyHo 1—2 mu1; Torna 6epyT KpoBb U3 Nasblia MyTeM IpokoJa urioi dpanka.

Anmueenom I peaklliy arryIfOTUHALIMY SBJISIFOTCS COOTBETCTBYIOIINE KYJIBTYphl OaKTEepHid
B KMBOM WJIM YOMTOM COCTOSHUU. JKMBBIMH KyJIbTYpaMHU IMOJIb3YIOTCS TOT /1A, KOTJa arriatoTHHALMS
CTaBUTCS C LIEJIBIO ONpeAeTeHus Buaa OakTepuil. B TakoMm ciydae CyTOYHYIO arapoByiO KyJbTYpY
OakTepuil CMBIBAlOT 1 - 2 MJI (PU3HOIOTHYECKOTO PACTBOpA M TOJYYCHHOM B3BECHIO OaKTEpHid
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NOJIB3YIOTCS JJISL PEeaKIUH.
[Ipn mocTraHOBKE K€ PEaKIHUU C CHIBOPOTKOW OOJBHOTO HCHONB3YIOT OUACHOCHMUKYMbL -
B3BECh U3BECTHBIX YOUTHIX OaKTEPHil.

IIpuroroBienne O - u H-anTurenos

Comamuueckuti O - anmueer OGaKTEpUi SBISAETCS 1O CBOEMY COCTaBY CIIOXKHBIM XUMHUYE-
CKUM KOMIUIEKCOM, CIEeUU(PUYHOCTh KOTOPOTO OMPEAeNseTcsl TIIOUUIOIUIONIONENTUIHBIM KOM-
MIOHEHTOM.

OTOT aHTUI€H YCTOMYMB K BO3AECHWCTBUIO TEMIIEPATYpbI, CIIUPTA B IMPOTUBOIOJIOKHOCTD
KryTukoBomy H-antureny. Orta pasnuuHas ycToHuuBoCcTh O- u H-aHTUreHOB K HarpeBaHUIO U
CIUPTY MOJIOKEHA B OCHOBY IPUrOTOBJIEHUS 0-aHTUIEHa.

[TpocteiM cnocoboM mpurotoBienuss O -aHTUTEHA SABISAETCS npocpesanue MPOOUPKU CO
CMBIBOM arapoBoOil KyJIbTypbl MUKPOOPTaHU3Ma B KUTISIIEH BOJASHON OaHe B TeueHue 1,5—2 yacos.

Jns mpuroTtoBneHus: cnupmogoeo O -aHTUTeHa OEpyT BO3MOXKHO Oojiee T'YCTYIO B3BECh
MHUKPOOOB B (PH3UOJIOTHIECKOM pacTBOpE (CMBIB arapoBoil KyJbTyphl). K onpeneneHHOMYy 00beMy
B3BECH MAJICHBKHUMH TOPIHUSAMH MEIJIEHHO J100aBISAIOT paBHbIM 00beM abCONIOTHOIO STUIOBOTO
CHHpTa, IPUYEM TOCIe J00aBICHHUS KaXI0H €ro Mmopuuu MpoOMPKY C aHTUTEHOM BCTPSXHBAIOT.
[Tocne moGaBneHus Bcero o0bemMa CupTa MpoOUPKY MOMEIAT B TepMocTaT Ha 12—24 yaca, mno-
Clle 4ero B Hee J100aBISAIOT (PU3UOJIOTUYECKUI PACTBOP B KOJIMYECTBE IOJOBUHBI 00bEMA KUAKO-
CTH, CoJepKalelica B JaHHOU mpoOupke (KoHmeHTpaius cnupra—-33%). Ilepen ynotpebienuem
[IOJIyYEHHBIN aHTUT€H Pa3BOJT eule B 6 pas.

[TpurotoBnenue sceymuxosoeo H-anmuecena OCHOBaHO Ha TOM, YTO 0OpabOTKa MOJBUXKHBIX
MHUKPOOOB (hOpMATTMHOM IPUBOIUT K TIOHMKEHUIO aKTHUBHOCTH COMAaTUYECKOTO aHTUTeHa. J[ist mpu-
TOTOBJICHUSI KT'YTHKOBOTO aHTHI€HA K B3BECH arapoBOil KyJIbTYpbhl MUKPOOOB B (PU3MOIOTHYECKOM
pactBope nobarisiroT 0,2% dhopMaiHa, Mociie 4eTro B3BeCh BBIIEPKUBAIOT B TEpMOCTaTe Iipu 37° B
TeueHue 24 4acos.

Pa3BepHyTas peakuus arrJIl0THHALIUA

JUJ1st TOCTaHOBKY PEaKIu HY>KHO UMETh:
1) arrarOTHHUPYOLIYIO CBIBOPOTKY;
2) aHTHUTEH - KYJIbTYpY OakTepuil IM TUATHOCTUKYM;
3) ¢usnonoruyeckuii pacTBop;
4) rpagyvupoBaHHbIe MUMETKUA B 1—5—10 mut;
5) macTepoBCKHE MUIETKH;
6) armIFOTHHAIIMOHHBIC TPOOHUpPKH pazMepoM 10x0,8—1 cm B mraTuse.

Peaxius arrfoTHHALIMY CTaBUTCS C pa3BEACHUSMHU CHIBOPOTKH, HauWHasi ¢ OCHOBHOro 1: 50
WIH 1: 100. B nenbHo# nnu mano pa3seneHHoi (1:10, 1: 20) cbIBOpOTKE MOTYT HaXOJUThCS
HOpMaJIbHbIE aHTUTEJNA, U TOTAA MOJyYeHHAas peakuus He OyIeT MMEeTh JAMAarHOCTHYECKOro 3Haye-
Hus. I3 ocHOBHOTO pasBeneHus cbiBopoTkH 1: 50 wmm 1: 100, mpuroTaBMBarOT AajibHEHIIIHE pa3-
BEJICHUS /ISl ONPE/IeNICHHs] HATMYKe aHTUTEN U UX KOJIMYECTBa, T. €. TUTPYIOT CHIBOPOTKY.

3aroToBISIOT OaKTepUAbHBIC MPOOMPKH C HAIIMMCAHHBIMU Pa3BEJICHUSMH CBIBOPOTKH U
JIeNaloT pa3BeeHUs1, HalpUMep, MO CIEAYIoLIel cxeme:
1. OcHoBHOE pa3BesieHNE CBHIBOPOTKHU (TIepBast mpoOupka): K 9,9 mur pu3nonmornyeckoro pacTpopa
no6asisitor 0,1 M1 cBIBOPOTKH; Momy4atoT passenenue 1: 100;
2. B psa mpoGupok kpome repBoit BHOCAT 1o 1,0 Mit hrU3H0I0rHUeCcKOro pacTBopa;
3. T'otoBsT koHTposu: KOHTpousb aHTUreHa (KA) — 1,0 ¢us. p-pa + anturen (Ar)

KOHTpOoJb cbiBOpoTKH (KC) — 1,0 mit ceiBopoTku + 1,0 dus. p-pa;

4. B 1-10 u Bo 2-10 mpobupku BHOcAT 1o 1,0 M ceiBopoTku. [TomyyaroT paszBefieHHe CHIBOPOTKU
1:100 u 1:200. U3 2-o# nmepenocsat 1,0 ma B 3-10 (1:400), u3 3-it mepenocsat 1,0 B deTBepTyio
(1:800) 1. 1. moyTy4arOT ABYKpaTHBIC pa3BeleHusi ChiBOpoTKH. 13 mocnenueit 1,0 Mn BeutMBaeM st
COXpaHEeHHUs 00beMa peaKInu.
5. Bo Bce mpobupku kpome KC BHOCAT o 1 Karuie aHTUTeHa (IUarHOCTUKyMa).
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Ne mpobupku 1 2 3 4 5 6 ur. 1.
Du3nogorndyeckuii pacTsop (B Mi1) 1,0 1,0 1,0 1,0 1,0
QOcHoBHOE pa3Benenue ceisoporkn 1: 100 1,0 10— 10— 10— |1,0— |1,0—
ITonydeHHBIC pa3BeICHUS CBIBOPOTKH 1:100 |1.200 |1:400 |1:800 |[1:1600|1: 3200 u
Juarnoctuxkym (Ar) 1k 1k 1k 1k 1k 1k
PesynpTar + + + + - -

HlratuB ¢ npoOupkaMy MOMELIAIOT B TEpPMOCTAaT Ha 2 yaca, MOCJE Yero IpOM3BOIUTCS
IpeBapUTENBbHBIA yUeT peakIiH;,; OKOHYATEeNIbHBIA yueT mpousBogutcs mocie 18—20-yacoBoro
CTOSIHUS MPOOMPOK MPU KOMHATHOH TeMIeparype.

[Tpy NOJOKHUTETHHOM pe3yJIbTaTe peakiy Ha JTHE MPOOHPKU 00pazyeTcs OCaZoK U3 CKIle-
uBImUXcs O6akTepuit (nmpu O-arrIrOTHHALIMKA B BUJIE “30HTUKA”), )KHJIKOCTHh B MPOOHUPKE B OOJIbIIICH
WIA MEHBIIEH CTerneHu npocBerisercs. [Ipu ocTOpoXKHOM BCTPSXHMBAHUM MPOOUPKH OCAIOK Ipe-
BpallaeTcsl B XJIONbs (KpynHoxyonuaTtas H-armioTuHanus) win B MEJIKO3EPHHUCTYIO B3BECh (TOH-
ko3epHucTas O-arrmotuHanus. B KC u KA peakiuu arrimoTuHanuy He JOKHO ObITh.

VY4er pe3ysnbTaToOB BEIETCS WIM HEBOOPYKEHHBIM IJ1a30M, WM arrioTHHOCKona. Peakiuro
YUUTBIBAIOT C KOHTPOJICH U MOCIIEIHETO pa3BeICHHsI CHIBOPOTKHU. [1oJ0XKHUTENbHAS pEaKus YIUThI-
BaeTCs Ha 2 KpecTa U BhILIE:
++++ (#) mosiHas armIIOTHHALMS, KHIKOCTh ITPO3PavHa; 04YCHb OOJIBIION 0CAIOK;
+++ XKUIKOCTb HE BIIOJHE IPO3payHa; CUIbHO BBIPAXKEHHBINH 0CaJIO0K;
++ XKHUIKOCTh HENPO3PaYHa; BEIPAKEHHBINH 0CA/I0K;

+ ’KMJIKOCTb HENPO3payHa; OYeHb HEOOIBILION 0CaI0K;
+ COMHHUTEJIbHAS PEAKLUS;
- OTpHLATENIbHAS peaKlysl; B3BeCh pABHOMEPHO MYTHA; OTCYTCTBUE OCAJIKA.

OpI/IeHTI/IPOBO‘IHaﬂ arrJIlTHHaAIusA

OpHEHTHPOBOYHYIO PEAKIMIO arTJIOTUHAILMKM CTaBAT Ha MPEAMETHOM CTEKIIE CIEAYIOLIUM
0o0pa3oM: HAHOCAT MAacTEPOBCKOM IHUIETKOW Karulio
JMarHOCTHYECKON ChIBOPOTKH B passeneHuu 1 : 10, ,
psAIOM - Karuiio (U3UOJIOIMYECKOro pacTBOpa JUIs
KOHTpOJISI. 3aT€M B Ka)JOW Karule TIIATEeIhHO pa3Me-
IIMBAIOT HEOOJIBIIOE KOJIMYECTBO KYJIbTYPHI A0 MOIY-
YeHUsi TOMOT€HHOW  B3Becu Oaxrtepuii. Yepes He-
CKOJIBKO MHUHYT B Kallle C JHMarHOCTUYECKOM CBIBO-
POTKOW MOSIBIISIFOTCSI XJIONbS arryIlOTHHATA (peakuus
YCKOPHTCSI, €CITH CJerKa MOKAaYMBaTh CTEKIO). KOHTPOJbHAs Kamisg ¢ (U3PacTBOPOM OCTaHETCS
PaBHOMEPHO MYTHOM.

OpHeHTHPOBOYHOM arraoTHHALMEH Yalle BCero MOJb3YIOTCS JUIS ONpeaesieHUs] MUKpooa,
BBIJIEJICHHOT'O B YHCTOM KYyJIbType Ha MJIOTHOM MUTATEIbHOU cpefie (B KOJOHUSIX).

Puc, 59. ArmmoTHHaUus HA CTeKIe.

Mmcpocnconuqecxaﬂ AITJAIOTHHAIUSA

Hcnonb3yroT MpH AUAarHOCTUKE XOJEPhl — pearkyus UMMOOUNUZAYUY XONEPHbIX GUOPUOHOS.
Ha nokpoBHOE CTEKJIO HAHOCAT KaIuII0 COOTBETCTBYMoIIEro passenenus (1:20, 1:40, 1:80) nuarno-
CTUYECKON CHIBOPOTKHM M JOOABISIOT K HEW Karumro MUKpOOHOW B3Becu. CMEMMBAIOT TETIEH U
HAaKpbIBAIOT NIPEIMETHBIM CTEKJIOM C JIYHKOM, MO KpasiM CMa3aHHOM Ba3eIMHOM, IIOTHO MPUKHUMAs
ero. 3aTreM MPEeIMETHOE CTEKJIIO OCTOPOXKHO TMEPEBEPTHIBAOT (CIEAWTH, YTOOBI Karlis CBOOOIHO
CBHCaJla B yIIIyOJIeHHE) U PacCCMAaTPHUBAIOT «BUCSUYIO» KAIUTIO [0l MUKPOCKOIIOM C CHJIBHON CyXOM
CHUCTEMOMU TIPU 3aTEMHEHHOM T10JIe 3peHHs (C Cy)KeHHOU nuadparmMoii): OakTepun, BHaA4Yalle pacipe-
JIeNICHHBIE TI0O BCEMY TOJIO 3PEHHMS, HAUMHAIOT COOMPAThCS B KYYKH M CKJIeuBarhes. IloaBHKHBIE
OaKTepuu MpH STOM TEPSIIOT CBOIO MOABUKHOCTb.

MoxxHo MMPOU3BCCTU TAKOC KC HaGHIOIIeHI/Ie uB ((pa3HaBJICHHOI>'I)> KaIuie.
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Omnodku npu nocranoBku PA.

1. CnonranHas (caMonpou3BOJIbHAS arritoTuHamys ). Hekotopeie MUKpoOBI, 0coOeHHO B R- opme
HE Jal0T paBHOMEPHO B3BeCH. A OBICTPO BBHINAAAIOT B 0ca0K. CIieyeT Mmojib30BaThCsl KyJIbTYPOi
B S- hopme.

2. ATTIIIOTHHAIMS ¢ «HOPMAJIbHBIMU aHTUTENIAMI», KOTOPBIE HMEIOTCSl B OPTaHU3ME 310POBBIX JIFO-
nel B HeBbICOKOM TuTpe. Crienndudaeckas peakius uaet B Tutpe 1:100 u BoIe.

3. I'pynnoBast peakuus ¢ OJIU3KUMU MO aHTUTE€HHOMY CTPOEHHUIO MUKpOOaMu HampuUMep arriitoTH-
HaIUsI CBIBOPOTKU OOJBHOTO OprOIHBIM TH(HOM ¢ TH(O3HBIME U napaTtudo3HbiMu A u B Oakrepusi-
Mu. [ MCKITIOUEHUS TOJIb3YIOTCS aICOPOUPOBAHHBIMU CHIBOPOTKAMH.

4. ]I UCKITIOUEHUS HATMYNS «aMHECTHUECKUX» aHTUTEN Y epeOOIeBIINX, CEPOIOTUIECKUE PeaK-
IIUU CTaBAT 8 OUHAMUKe, T.€. UCCIIEAYIOT CHIBOPOTKY OOJBLHOTO B MEPBbIE IHU 0OJIE3HU U uepe3 S5-7
nueii. [loBbleHNe TUTpa aHTUTEN TOBOPUT O HACTOSIIEM 3a00JieBaHUU. THUTP «aMHECTUYECKHUX)»
AHTHUTEI HE MOBBIIIACTCS.

Meton agcopouun arraioTuHHHOB o Kacresutann

[Ipr mocTaHOBKE peakIMy arrIIOTHHAIMKA WHOTZA HaONrofaeTcst sBJICHHE TPYIMIIOBOW ar-
[JIIOTUHALIMY, KOT/Ia ChIBOPOTKA OOJILHOTO (a MHOTAA W arrjIloTUHUPYIOIIAs AUAarHOCTHYECKasl Chl-
BOPOTKA) arrflOTHHUPYET HE OJUH BHJ MHUKpP0Oa, a HECKOJIBKO BUIOB, POJICTBEHHBIX OIHMH APYTO-
Mmy. Tak, HarpuMep, CBIBOPOTKA OOJIBHOTO OPIOLIHBIM TU(HOM MOXKET arritOTUHUPOBATH HE TOJIBKO
OpromHOTH(O3HBIX OakTepuil, HO U nmapaTUo3HbIX A U B; AuarHocTHyeckas AU3eHTEpUNHAs ChI-
BOPOTKA arrjilOTUHUPYET HECKOJIBKO BHJIOB AM3EHTEpUHHBIX OakTtepuil. To e sBIeHHE MOXET
BCTPETUTHCS W TPU OINpPEISIICHUH BHJA MCCIEIyeMOr0 MUKpoOa IyTeM arriIiTHHAINH, KoTaa 00-
Hapy’>KUBACTCs, YTO OH arrflOTUHUPYETCS HEe OJHOW cnenuduyeckoil CBIBOPOTKON, HO M JIPYTHMMHU
CBIBOPOTKAMH OJTM3KHUX THUTIOB.

N3-3a HaIMUUIO UJIEHTUYHBIX KOMIIOHEHTOB B CIIOKHBIX OAKT€pPHAJIbHBIX AHTUICHAX, B UM-
MYHHOH CBIBOPOTKE MOTYT OKa3aThCsl HE TOJIKO AHTUTENA K CIEHU(PHYECKOMY MHKPOOy, HO U
IPYNIIOBbIE AHTUTENA K POJICTBEHHBIM BHJIaM MUKPOOOB. DTO sIBIIEHHE, 3aTPYAHSIONIEE TOUHYIO Ce-
POMAarHOCTUKY M UIEHTU(DUKALINIO MUKPOOa, MOKET OBITh yCTPAHEHO METOJIOM aJICOPOIIUH arriito-
TUHHUHOB, NpeioxkeHHbM KacTtennanu.

Merton: nociie UMMyHHM3alMKM Kpoiuka aHTureHamu (A, B, C) k momyuyeHHO HMMYyHHOMH
ceiBOpoTKe nobaBistoT anturena (A, B, C) u necnenuduueckue anturensl ([, B, C), kotopsie
CIoCOO€EH cBsA3aTh TOJILKO MoOouHbIe (TpynmnoBbie) anturena (B u C) , ocraBnsis cBOOOAHBIMU aH-
tutena (A) k cienuduueckoMy aHTUTEHY.

3.5 Peakuusa naccveHom (Henpsamon) remaarnotuHauum (PTTA)

J171s1 BBISIBJICHSI @aHTUTEN U UX TUTPA B CBIBOPOTKE KPOBU OOJIBHOTO. AHTUTEH aJICOPOUPYIOT
Ha MHEPTHBIX MOHOJMCIIEPCHBIX YaCTHUIAX WJIM KIIETKaX, HallpUMEP, HA DPUTPOLMUTAX, IMOTYyYAKOT
SPUTPOLMTAPHBIA AHTUTECHHBIM JUArHOCTUKYM. J[Ba aKTHMBHBIX LIEHTpA aHTUTENA COEAUHSIOTCA C
JBYMsI aHTUT€HAMHU, PACIOIOKEHHBIMH Ha pa3HbIX dpuTporuTax. [log neiictBuem crienuduyeckux
AHTHUTEJ HATPYKEHHbIE aHTUT€HOM 3PUTPOLIUTHI CKIEUBAOTCA.
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PIMA {(ana piagneHia AT)

IPHTROLMT
T-8 meii

«—Fab- dpamieHT

Fo- dpamieHT

ITocTanoBKa peakuuu:
1.CTaBsT B JIyHKaxX MOJIUCTEPOJIOBBIX IIJIACTHH;

2. Pa3BogaT ucciieyeMylo ChIBOPOTKY OOJIBHOI'O METO/0M CEpPUMHBIX JBYKPATHBIX pa3BelEeHUN
ot 1:100 mo 1: 6400. Bo Bce myHku psaa, kpome mnepBoit BHocsaT mo 0,5 mu ¢us. pactBopa. B
nepByto (1:100) u Bo Bropyro (1:200) nmynku BHOCST 0,5 M cbiBOpoTKH pa3Benennon 1:100. M3
BTOPOil B TpeThIo nocie nepememmubanus BHOCAT 0,5 mi (1:400), u3 tpetbeii B uetBeptyto 0,5 u T.1.
B xaxnoe passenenue mpo0aBisiroT 0,25 MII SpUTPOIUTAPHOTO AMATHOCTHKYMA. Yder uepe3 2,5-3
yaca. [lonoxurensHas peakiusi: 00pa3oBaHUE «30HTUKA» HA JHE JIYHKH - SPUTPOIUTHI OCEIal0T Ha
JTHE JYHKH B BHUJIE€ POBHOTI'O CJOs KJIETOK C 3a3yOpeHHBIM KpaeM, OTpulaTelbHas — oOpa3oBaHUE
«ITYTOBKH» WM «KOJIEYKa»- SPUTPOLMTHI OCEAAIOT HA JHO.. TUTP CHIBOPOTKU — MOCIEIHEE pa3Be-
JICHUE CBIBOPOTKHU, B KOTOPOMH €llle €CTh peaklMs arrjloTHUHALMU. Y4YeT MPOBOAUTCS HA 2 KpecTa:
++.

3. KonTponu: a) momoxkurtenabHas KOHTPOJbHAs CHIBOPOTKA + MUArHOCTHUKYM. Peakiusi momoxxu-
TeJbHAs.
0) ¢wus. pacTBop + IUArHOCTUKYM. Peakius oTpumareapHas.

ITocTranoBka pe€aKkuuu Hel'[pHMOﬁ AITJIOTHHAIIUA

Ne npoOupku 1 2 3 4 5) 6 UT. 1.
dusnonornueckuii pacTeop (B Mi1) 0,5 0,5 0,5 0,5 0,5
OcHoBHOE pa3seaenue ceioporku 1: 100 (1,0 05—~ 05—~ 05—~ |05— |05—

[TomyyeHHbIe pa3BeAeHUs] CHIBOPOTKH 1: 100 |1:200 |1:400 (1:800 (1:1600(1:3200wu
DPUTPOLMTAPHBINA JUATHOCTUKYM (AT) 0,25 0,25 0,25 0,25 0,25 0,25
Pe3ynbTar ++++ [ ++++ | -+ ++ - -

Ha SpUTpOIUTAX MOKHO a,HCOPGI/IpOBaTL HC TOJIBKO aHTUT'CHBI, HO 1 aHTHUTC]IA. HpI/IMeHHIOT
JJI1 UHAUKAIMHU ITaTOTCHHBIX MI/IKp06OB HJIM UX TOKCMHOB M3 MaTE€puajia BHEIITHCH CpE€abl.

3.6. Peakuus Ko - arrntoTuHaumnm

benok A KJI€TOYHOM CTEHKH 30JIOTUCTOTO CTa(PHIIOKOKKA CIIOCOOCH aJcopOMpoOBaTh Ha CBO-
eil moBepxHocTH FC- PparmenTsl UMMYHOTIIOOYIMHOB G U1 M. AKTHUBHBIE IIEHTPHI HIMMYHOTJIO0Y-
JMHOB OCTAIOTCS CBOOOJHBIMH M MOTYT B3aHMOJCHCTBOBATh CO CHEHU(HUECKHIMHU JEeTEPMHUHAHTA-
MU aHTureHa. Ilpu oOpa3oBaHMHM KOMIUIEKCA aHTUTEH + aHTHTENIO O0pa3yeTcs KOHIJIOMEpar U3
CKJICUBIIUXCS YaCTHUI] OEIIKOB.
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Memoouxa nocmanoexu. Ha mpeaMeTHOE CTEKJIO HAHOCST KaIUI0 B3BECH CTA()MIOKOKKOB
CCHCHOMIIM3NPOBAHHBIX COOTBETCTBYIONIMMH AHTUTENIAaMH. BHOCSAT Kariro B3BECH HCCIIEITyEMBIX
Oaktepuit, nepememuBaror. Yuert uepe3 30-60 cek, MpOUCXOUT YeTKasl peaKlusl arrIFoTHHAIUY.

3.7. Peakuusa natekc — arrniotuHaumm

Brimonnsiercs MukpoMeToioM B JiyHKax Ha crekie. K uccnegyemomy matepuainy 106aBiisi-
I0T JIaTEKC-TIperapar, CeHCUOWIM3UPOBAaHHBIN crienu(UYecKUMU aHTUTeNlaMu. THiaTeabHo nepe-
MeIMBaT, yueT uyepe3 10 munyTt. Bee marpenuentsl JIAL, BKiItO9ast KOHTPOJIU (TIOJI0KUTEIBLHBIH,
OTPUIATEIIbHBIN, KOHTPOJIb JIATEKC - CYCIICH3UU HeCeHCHOmm3upoBaHHbIX 1m0 JIAI ¢ nccnemyempim
MaTepuaioM) BXOIST B COCTaB TECT- CUCTEMBI.

3.8. Peakuusa arperat-remarrniotuHauum (PAICA)

[To3Bossier 0OHapY UTh B KPOBU OOJIBHOTO Kak CBOOOAHO LUPKYJIHUPYIOLIME aHTUTE€HbI, TaK
Y aHTUTEHbI CBSI3aHHBIE C aHTUTENAMM (LMPKyJIupyroumue uMMyHHble Komiuiekesl - LHUK). na
PAT'A MCIONB3YIOT 3PUTPOLUTHI CEHCHOMIM3UPOBAHHBIE COOTBETCTBYIOLUIMMM aHTUTenamu. [lo-
0aBlICHHE CBIBOPOTKH OOJIBHOTO B KOTOPOW conepkarcs anturensl win LUK, npuBoasar k ckienBa-
HUIO CEHCUOMIM3UPOBAHHBIX aHTUTEJIAMH PUTPOLUTOB U UMMYHHBIX KOMIIJIEKCOB.

Kaaccnduxanus ceposiorn4ecKux peakuuii 1o MexaHu3my NpoTeKaHus,
TeXHUKE IMOCTAHOBKHU M NIPHPO/ie AHTUIEeHA
- peakuuu arrIrOTHHALIAY;
- peaKkuy NPEeUMIUTALNH;
- peakImu JM3Kca (¢ yyacTueM KOMITJIEeMEHTa UK (harouToB);
- peaKIu HEUTpAIN3aLUHY;
- peakiMyu UMMYHO(]ITyOpecIieHIInY;
- peakuu UMMYHHO(QEPMEHTHBIE.

MeTtoabl HMMYHOUHIUKAIUHA AHTHTCHOB B PCAKIIUAX UMMYHUTETA

|. Peaxyuu ceasvieanus meuennvix AT uzgecmnoii cneyuguunocmu ¢ mecmamu nokanusayuu AI°
Ha m/o. Bapuantel metku AT:

- ¢pyopecuentHas. PUD (MDA - meroxn ¢ayopecuupyromux AT) npsimast u Henipsimasi (METOJ
Kymnca).

- pepmenTHas. MDA - uMMyHOpEpMEHTHBIN aHAIN3.

- paguonykineotuaHas. PUA - panmonMMyHHBIN aHAIIN3.

Il. Peaxyuu, npomexarowue c usmenenuem ceovicme A" nocne e3aumooeiicmeusi co cneyughuie-
ckumu AT: ckienBaHue, BBIIAJEHUE B OCAJOK U3 KOJUIOMIHOTO PacTBOpa, yTpaTra TOKCUYHOCTH, I1O-
nemkHOCcTU. Paznuuaror AT:

- ATTIIFOTUHUHBI - BBI3bIBAIOT arperanuio KIeToK. Peaknus arriatoTHHAIMK U €€ pa3sHOBUIAHOCTH
(PIIT"A, PHIA).

- JIuzunbl — paspyineHue kieTounbix Memopan (PCK).

- [IpenunuTuHB — 00pa3yloT ocagok ¢ pactBopuMbiMU Al'. Peakuus npeuunutanuu. Al'- mpo-
3pavyHbIi KOJUIOMAHBINA pacTBOpP M3 MATOJIOTMYECKOTO MaTepHaia, 0ObEKTOB OKpYXKaroIlel Cpesbl
WIH KYJIBTYP.

- AHTUTOKCHHBI — HEUTPaIU3YIOIINE TOKCHHBL. Peakius HeiTpanusanuu in Vivo.

- Peakuus TOpMOKe€HHUS TeMarmIlOTUHAILIMK- JUI1 TUITUPOBAHMUS BHPYCOB HAOOpOM THITOCTICIHU-
(uuecKux CbIBOPOTOK. YUET — [10 OTCYTCTBHIO Fe€MarTIFOTHHALIUH.

KoHTpoJibHbIe BONPOCHI K 3aHATHIO Ne 8. «AHTHreHbl, aHTHTeJ . Peakumu MMMYHHOI
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CbIBOPOTKH. Peaknus AITJINTUHAIIUA, TPCHUIIUTAIIMI, HX Pa3HOBUIAHOCTH. Ceponornqecmae
METOAbI UCCJICAOBAHUS. MeTtoabl HMMYHOUHAUKAIINHA. BakuuHbI».

. [Ipo6peTeHHbIi UMMYHHUTET, Pa3HOBUTHOCTH.
. [lonsitue 06 anturene. CBoiicTBa aHTUT€HOB.
. Kimaccudukaniys aHTUreHOB: OJHOLIEHHBIE, HEMOJHOLIEHHBIE, TallTeHbI, TOJIyTallTeHBL.
. [IpoTeKTUBHBIEC aHTUTEHBI, IEPEKPECTHO-PEATUPYIOIINE AHTUT€HBI, CYTIEPaHTUT CHBI.
. XUMHUECKasi IpUpoJa aHTUT€HOB.
. AHTUTEHOE CTPOCHHE MUKPOOHOM KIICTKH.
. ArTnTena, croiictea AT.
. CTpyKTypa MOJIEKYJIbl IMMYHOTJIOOYTHHA.
. MakpomornekymsipHasi CTPYKTypa pa3HbIX KJIACCOB UMMYHOTJIOOYJIMHOB.
10. ®ynkuuu Fc- ¢pparmenra.
11. BanentHocts AT.
12. lunamuka obpa3zoBanusi aHtuten. [lepBUdHbBIN 1 BTOPUUHBIM KIMMYHHBIH OTBET.
13. ®ynkuuu IgM u lg G.
14. Ilony4yeHne UMMYHHBIX CHIBOPOTOK.
15. Peakius arrmoTUHALMY, MEXaHU3M, ITOCTAaHOBKA.
16. ITpurorosnenue O - u H-aHTUTCHOB.
17. OpueHTHpPOBOYHAS arTIIOTHHALINS, PEAKIUS UMMOOMIU3AIINH.
18. Pa3BepHyTas peakius arriaOTHHAIUH.
19. Ancop6uus arrmroTuHUHOB 110 Kacremnanu.
20. Peakiust mpelMITUTAIINK, 3HAUCHUE PEAKIINS TPCIUITATALINH.
21. Peakiusi KOJNbLETIPEIUIUTALINY, Peakius mpeuunuTaiy B arape.
22. Peakiusi maCCHBHOW T€MarTIIOTHHAIINY, [IOCTAHOBKA, MEXaHHU3M.
23. Peakius Ko-arrioTUHAIUY, TaTeKC — arrroTuHamu, PATA.
24. BakuuHbl. MeTOTbI BBEICHHUS.
25. )Kussble BakuuHbl. [lonydeHne aTTeHyHPOBAHBIX KUBBIX BaKIIKH.
26. BaknuHbl: yOuThIe, XUMHYECKHE, aHATOKCHUHBI, UCKYCCTBCHHBIC, TE€HHO- HH)XCHEPHEIC,
KAaCCETHBIE.

O 00 I N n N~ WM

3.9. UmmyHOoepmeHTHbIM aHanua (MDA)

Metoa ocHOBaH Ha MCMOJIB30BAHUH JIBYX Pa3HBIX MO CHENU(DUUECTH MOHOKJIOHAIBHBIX aH-
TUTEJ MPOTHUB JIBYX Pa3HbIX AHTUTE€HHBIX 3MUTONOB B COCTABE OJHOIO AHTUIE€HAa. MeToJ MOXKET
OBITH UCIIOJIB30BAH JIJIS1 TUATHOCTUKHU MPAKTHYECKHU JI000TO 3a00eBanust. MOXKHO ONpeAeiaTh KaKk
AHTHUTEHBI, TaK U aHTHTeNa. MeToInKa MOCTAaHOBKH BKJIIOYAET B ceOs TPH dTarma.

Oonapyscenue anmuzena.

| sram. AncopOrus criennpuIecKuX aHTUTEN Ha TBepAoH (a3e (JTyHKH MOJUCTUPOITIOBBIX TTaHEeTeH ).
AKTUBHBIE IIEHTPbI OCTAIOTCS CBOOOJHBIMH. AJCOPOIHS TOTOBUTCS MPOMBIIUIEHHBIM yTEM;

Il »Tan. BHeceHue cycneH3uM HccaenyeMOro Marepuaia C MCKOMBIM aHTHUT€HOM U CBSI3bIBaHHE
€ro 3a CYeT peaklliu aHTUTEH + aHTUTEO.

- TpOMBIBaHME JIYHOK PacTBOPOM JUIsl BHIMBIBAHUS HecleUU(PUUECKH CBS3aHHBIX C aHTUTEIaMU
KOMIIOHEHTOB.

Il sran. BHecenue cnenu@uueckux aHTUTEN MPOTHB JAHHOTO aHTHI€HA, MEYEHHBIX (hepMEeHTOM
nepoKcua3oi. MeueHsle aHTUTENA CBSI3bIBAIOTCS C KOMIUIEKCOM aHTUIEH + aHTUTENO.

- IPOMBIBaHME JIYHOK PacTBOPOM JUIsl yJJAJIEHUS] HECIEIM(PUUECKUX KOMIIOHEHTOB

IV sran. Buecenue cyGcrpara — oprodenmnenauamud (OD/). Ilepokcunaza pacuienisier cyo-
CTpaT, MPOAYKThI PEaKIMM UMEIOT KENTYI0 OKpacKy. Peaknuio octanaBmuBaroT H2O2. Ecnu kowm-
IUIEKC HEe o0pasyercs, MeueHHbIe (DEPMEHTOM aHTUTeNa BBIMBIBAIOTCS, CyOCTpaT HE paszjaraercs,
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COJIEPI)KUMOE JTYHKH OCTAETCs OECIIBETHBIM.

Oobnapysicenue anmumenn.

| srtan. AncopOuus criennduyecKux aHTUT€HOB HA CTEHKAaX JIYHKU MOJIMCTUPOJIOBOrO IUIAHIIETa
(rOTOBUTCSI TPOMBILIUICHHBIM ITyTEM).

Il sTan. Buecenue ucciemnyemMoi CHIBOPOTKH C UCKOMBIMU aHTUTENAMH K JaHHOMY aHTureHy. O6-
pa3yeTcs KOMIUIEK aHTUTE€H + aHTUTEINO.

- IPOMBIBAHUE JTYHOK PAaCTBOPOM JJIsi BHIMBIBaHHSI HECTICIIM(UUECKH CBSI3aHHBIX C AHTUTE€HOM KOM-
MTOHEHTOB CHIBOPOTKH.

Il 5ran. BHecenue cnienn(puiyeckux aHTUTIO0YIMHOBBIX aHTUTEN (aHTUTENA MPOTUB YETTOBEYECKHIX
MMMYHOTJIOOYJIMHOB), MEUYEHHBIX (epMEHTOM Nepokcuaazoil. OOpazyeTcsi KOMIUIEKC aHTUTEH +
AQHTUTEINO + aHTUTIO0YIMHOBOE AaHTUTENIO MEYEHOE (PEPMEHTOM.

- IPOMBIBaHHE JTYHOK PACTBOPOM IS yAAJCHUS HE CBS3aBIIMXCS KOMIIOHEHTOB

IV stan. Buecenune cyOctpata — oprodenmnenauamua (OD/). Ilepokcumaza pacuieriser cyo-
CTpaT, MPOIYKTHl PEaKIIMU UMEIOT JKENTYI0 OKpacKy. Peakuuto ocranaBnuBator H202. Ilpu orcyt-
CTBUU KOMILJICKCA, aHTUTIIO0YJIMHOBBIC aHTUTENIA BBIMBIBAIOTCS, cyOcTpar He pazmaraercs. Copep-
JKUMOE JTYHKH OCTaeTcs OECIIBETHBIM.

3.10. UMMyHOyOpEeCLIEHTHBIWM aHanms
(meTog dpnyopecumpyowmx antuten (MOA),
NIOMUHECLEHTHO- cepornormnyeckmii metog (JICM))

K anTHTENTaM XMMHYECKOW CBS3bI0 MPHKPEIUISIOT (IIyOPECICHTHBIN KpacuTelb ((Irroopo-
xpom). Kpacutenb akTUBUpPYETCs CBETOM YJIbTPa(UOJIETOBOM (KOPOTKOM) YaCTH CIIEKTpa (CHHHIMA
cBeTomibTp). MDA OTHOCAT K METOJIaM JKCIIpecC - AMArHOCTHKH OaKTEpUANbHBIX, BUPYCHBIX
UHEKIHIH.

IIpsamoii memoo. Ma3ok uccienyeMoro mMarepuaia WM BbIICIEHHON KyJbTYpbl Ha CTEKIIe
¢ukcupyrot (cMmecbto Hukndoposa 10 MUHYT M Ha TUIaMEHU TOPEJIKHU), 00padaThIBAIOT JIIOMHHE-
cuupymomeil  crnenupuueckoi cbIBOPOTKOM 15 MUHYT (Hampumep, IpOTHBOYYMHOI). Ma3ok mpo-
MBIBAIOT. MUKPOCKONIUPYIOT B JIFOMUHECLHEHTHOM MHKpPOCKOIE. BUIHBI cBeTsAIMECS IO KOHTYpPY
3€JICHBIM I[BETOM MHUKPOOHBIE KJIETKH HU3-3a MPHUKIEUBLIMXCS K HUM aHTHTeN. [loctopoHHMe GakTe-
puu He cBeTATcs. HegocTtaTok MeTona — Hy’)KHO UMETh LIMPOKUNA CHEKTpP (HIyopecuupyomux cre-
U(PHUUECKUX CHIBOPOTOK MPOTHUB KaXKAOI0 aHTUTE€HA (JJOPOro, CPOK MOJJHOCTH OTpaHUYeH — 1ron);

Henpsamoii memoo (peaxyus Kynca). Mazok oOpabatbiBaeTcsi ciein(puIeckoil Kpoaudbei
CBIBOPOTKOM B T€4eHHE 15 MUHYT (HampuMep, IPOTUBOUYMHOMN). A 3aTeM - yHUBEpcaIbHOU ¢uryo-
pecuupyoneld aHTUrI00yIMHOBOM (TIPOTUB KPOJIWYBHMX TJIOOYJIMHOB) CHIBOPOTKOM Tarkxke Ha 15
MUHYT. AHTUTIIOOYJTMHOBYIO CHIBOPOTKY ITOJTy4alOT MMMYHHU3aIMe 0apaHa KpOJMYbUMH TII00YITH-
Hamu. Ha oOpa3zyromuiicst KOMIUIEKC aHTUIeH+ aHTUTeN0 (PUKCUPYIOTCS (ITyopecHupyIone aHTU-
Tena. BugHo u3ymMpyaHo-3ei1eHoe cBeueHne OaKTepualbHbIX KIETOK 1Mo KOHTYpY. [IpenmyiecTBo:
UCTIOJIb3YETCs TOJBKO OJ[HA JIIOMHUHECHUPYIOLIasi CHIBOPOTKA JUISL ONPEAESIIEHUS PA3IMYHbIX MUKPO-
00B.

3.11. Peakuus Kymbca onsa BbisBNEHWUS] HEMOMHbIX aHTUTEN

[Ipn momomu peakiuii arrIIOTHHAIMA OMPEEISIOT TOJHBIE aHTHTENa, T.e. aHTUTEeNa C
IByMs U Ooyiee aKTUBHBIMH IIeHTpamu. [lonHbIe aHTUTENIa MOXKHO OMpEeNUTh HE paHee Hadyaa
BTOpOU Henenu 3aboneBanus. HemonHpie aHTHTENa TOSBISIOTCS paHblne — Ha 3 - 4 1eHb 3a00JIeBa-
HUsI, HO OHHU ABJIACTCA MOHOBAJICHTHBIMH, T.C. HMCIOT TOJIBKO OJHWH paSBHTBIﬁ AKTUBHBIHN I_[eHTp.
OHHU IPUCOSTUHSIOTCS K aHTUTEHY, OJIOKHPYIOT €ro JIeWCTBHE, HO HE BBI3BIBAIOT CKJICUBAHMS AHTH-
IT'CHOB B prnHLIe KOHFHOMepaTBI - BPIIII/IMOI>'I peaKI_II/II/I HC HpOI/ICXOl[I/IT. I[JIH BBISIBJICHUS HCITOJIHBIX
AQHTHUTEJ UCTIOJB3YIOT aHTUTIIOOYIMHOBYIO peakinio Kymoca.
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A - AHTHITEH; E - HENOAHOS AHTHTEND;
B - AHTHTENS NPOTHE MOHOBAAEHTHOMO aHTHTENa (AHTHIAOOYAHH).

1 - CoeaMHEHHE HEMOMHLIX AHTHTEN ¢ AHTHMEHALM (AT AN THHALMH HE NPOUCXOANT).
2 - DoGaBASHHE AHTHIAOGYAHHOBON CEIBOPOTHH NPHESIHT K arr AKTHHALMH AHTHI€HOE,
GROKHPOBAHHBIX HEMOAHBIMH AHTHTE NaMH.

KoMnoHeHThI peakiyu:
- CBIBOPOTKA OOJIBHOTO C UCKOMBIMH HEIOJIHBIMH aHTUTEIIAMU;
- aHTUTEH (JAUArHOCTHKYM);
- aHTUTI00YIMHOBAs CHIBOPOTKA (AI'C) — COlEp)KUT aHTUTENA K YEIIOBEUECKOMY UMMYHOTIJIOOYIIH-
Hy. [lony4aroT uMMyHU3a1Meld KpoiauKa 4YeJI0BEYECKUMH INI00yTMHAMU.

Ilocmanosexa peakyuu:
1. BzaumoseiicTBue aHTUT€HA C HEMOJIHBIMU AHTUTEIAMHU.
2. BzaumogeiictBue aHTUTII00YIMHOBOM chiBOpoTKHU (AI'C) ¢ aHTHTENaMu, aAcopOUpOBaHHBIMU Ha
aHTurese. T.K. aHTUTIIOOYJIMHOBBIE AHTUTENA ABYXBAJICHTHbI, OHU CBS3bIBAIOT JIBAa OJIHOBAJIEHTHBIX
aHTHTENa, aICOPOMPOBAHHBIX HA JBYX aHTUTE€HAX, YTO MPUBOAUT K CKIICUBAHUIO AHTUTCHOB MEXKITY
cO0OM — arrIIOTHHALNH.

3.12. Peakuun nusuca

Peakuuu nu3uca — pacTBOpeHHE MUKPOOHBIX WM JIPYTHX KJIETOK IO JeWCTBUEM JIM3UHA
(aHTHTEN) B IPUCYTCTBUM KOMILIeMeHTa. KOMITIOHEHTHI peakiuu:
1. AHTUTEH — KJIETKH, SPUTPOLIUTHI;
2. AHTHTENO (JIM3MHBI) - IMMYHHAs ChIBOPOTKA.
Paznunuaror:
- 0AKTEPHOJIUTHYECKYIO CBIBOPOTKY - COJIEPKUT aHTHUTENA, IM3UPYIOIIKe OaKTepuu;
- FEMOJINTUYECKYIO CHIBOPOTKY (F€MOJIM3UHBI) - TU3UPYET SPUTPOLIUTHL;
- CIIMPOXETOJIU3HHBI - JIN3UPYIOT CIIUPOXETHI;
- UTOJIUTUYECKYIO - JIN3UPYET KIIETKHU.
3. KommiemeHnT. Mcnonb3yloT CHIBOPOTKY MOPCKUX CBUHOK. CBEXUI KOMITJIEMEHT HECTOEK, JIETKO
pa3pyliaeTcs Ipyu HArpeBaHWH, BCTPSIXMBAHUM, XpaHEHUH. VICIIONB3YIOT CyXOi KOMIUIEMEHT, KOTO-
pBIit pa30aBIsAIOT B GPU3UOIOTMUECKOM PACTBOPE 10 00BbEMa, YKa3aHHOTO HA 3TUKETKE.
4. ®U3MOJIIOTUYECKUI PacTBOP.

Pa3HoBuaHoCTH P€aKuuu Ju3uca

1. Peakyus cemacenromunayuu — SpUTPOLMTHI arrIIOTHHUPYIOTCS IPU B3aUMOJIEHCTBHH C COOTBET-
CTBYIOLIMMHM aHTUTENaMH (TeMarrJloTHHUHAME). Peakiinio HCIoIb3yIOT NP ONPEIeIeHUs TPYTIIbI
KpPOBH.

['emonuTHyecKas CBIBOPOTKA + SPUTPOLMTHI OapaHa —  TeMaarIioTHHaIMs (CKJIEUBaHuE)
SPUTPOLIUTOB

I'emoMTHYECKYIO CBIBOPOTKY ITOJIy4alrOT U3 KPOBU KUBOTHBIX, HIMMYHHU3UPOBAHHBIX 9Y>KEPOIHBI-
MU 3PUTPOLIUTAMH.
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2. Peakyus cemonusa.

- A" — B3BeCh OTMBITBIX IPUTPOLIMTOB OapaHa;

- AT — remonuTHUYeCKas CHIBOPOTKA MMPOTUB SPUTPOLIUTOB OapaHa;

- KOMIIJIEMEHT;

- U30TOHUYECKUI pacTBOP.

PesynpTaT peakuuu reMoisivsza — MOJIHBINA JIM3UC SPUTPOLMTOB B IPUCYTCTBUU KOMILJIEMEHTA - CO-
JEp>KUMOE MTPOOUPKHU CTaHET MPO3pPavHbIM, 0€3 0cajlka — «JIaKOBasi KPOBbY.

3.Peaxyus baxmepuoauza. [IpoBost in Vitro u in vivo.

IN Vivo - CMemMBalOT UCTIBITYEMYIO KYJIBTYPY CO Cleln(UIECKON ChIBOPOTKOM M BBOASAT BHYTpPHU-
OpIOLIMHHO MOpPcKo# cBuHKe. YUepe3 1-2 yaca oTOMparOT NEPUTOHUATBHYIO KHUJIKOCTh U U3Yy4arOT
MOpP(OJIOTHIO BO30YTUTENS — JIN3UC, pa3pylIeHne 0aKTepUanbHbIX KIETOK).

In Vitro — GakTepuu (QHTUTCH) CMELIMBAIOT C TOMOJIOTUYHOW CHIBOPOTKOM (aHTUTENA) U TOOABIISIOT
KoMIuieMeHT. IHKyOupytoT 2 yaca B Tepmocrtate. Jlenarot BriceB Ha yaniky [leTpy ¢ muTaTenbHbIM
arapom, 4ToObl y3HaTh, JTU3UPOBAH JIU MUKPOOPTaHU3M. B MOJIOKUTENEHOM Cllydae JOJDKHO OBITh
OTCYTCTBHE POCTA.

Peakuus cBsisbiBanus komimiemenrta (PCK)
DTO MHOTOKOMITIOHEHTHAs IBYXCTYII€HUATasl pEaKklysi, COCTOSIIAs U3 IBYX CUCTEM.
1 cucmema. aHTHTEH + aHTHTEINO + KOMILJIEMEHT. ITO OCHOBHAsI CHCTEMA.

2 cucmema: SPUTPOLUTHI + TEeMONHUTHYECKAs ChIBOpoTKa. Mcmonb3yercs 3% B3BECh IPUTPOLIUTOB
Oapana B ¢uU3HOJOTHUECKOM pacTBope. ['emonuTuueckas ChIBOpPOTKa (T€MOJU3MHBI) TOTOBST Ha
MpPOU3BOJACTBE. BTOpas cucreMa HOCUT Ha3BaHUE TEMOJIMTHYECKON. SIBI€TCS MHAMKATOPHOM, T.K.
o Hew cyaaT o monydeHHoM pesyibrate PCK. Bo BTOpoii cuctemMe HET KOMIUIEMEHTa U DPUTPO-
LUTHI BCETJ]a COOTBETCTBYIOT aHTUTENAM ChIBOPOTKH. Peakiuu remonnsa He IPOUCXOIUT U3-3a OT-
CYTCTBUS TPETHETO KOMIIOHEHTA (KOMIIJIEMEHTA).

| cucrema: Al + AT + K (komruiemeHT) — 00pa3yercsi MEIKOAUCIIEPCHBIA ~ KOM-
IeKC (He BUJEH);

AT KonnneueHt

NuxyO6anus 1 gac 37°C. B peakiuto 100aBisioT 2-10 CUCTEMY.
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Il cucrema: D (3pUTPOLUHMTHI) + reMOTUTHIECKAsE CBIBOPOTKA. CMECh MPEABAPUTEIIHLHO BBIJICPIKH-
BaroT B TepmocTare 30 MUHYT.

2 )

FPUTROUMT Men. CheIBOPOTES FPUTROUMT Fel. CBIBOPOTEA

Mel. cHcTEMa

Ecmu B | cucreme Al coorBerctByeT AT, mpoucXoAuT ux B3aumojeiicTBue. Mensercs KoHpUry-
pamust FC- ¢pparmeHTa aHTUTENA, M K HEMY TPUCOCIUHSACTCS KOMIUIEMEHT. Bropasi cuctema ocra-
ercst 6e3 KOMIUIEMEHTA, TeMOJIM3a IPUTPOIIMTOB HE TTpoucxoauT. Yuet peaknuu: PCK (+), remo-
au3 (-). OOpasyercst 0caloK 3PUTPOLIUTOB.

Ecmu B | cucreme AI He coorBerctByeT AT, komiuiekc He oOpa3yercs, KOMIIJIEMEHT YXOJIUT BO
BTOPYIO CHCTEMY, a TaM BCer/ia eCTb COOTBETCTBUE, HACTymaeT remonu3. Yuer peakuuu: PCK (-),

remoiin3 (+). ComepkumMoe MpOOMPKHU TPO3PAYHOE, OCATKA HET - «JIAKOBAsi KPOBBY.

TI/ITDOBaHI/Ie KOMIIOHCHTOB PCaKIIH.

Al — no3a anTureHa, KOTopasi He BbI3bIBAET 3aJI€P>KKH reMouin3a. B onbIT 6epyT 72 TuTpa Al'. Tutp
aHTUreHa ykaszaH Ha stukerke: 0,4 mu paszoaar mo 1,0 ma ( 0,96 mn) ¢us. pactBopom. bepyt B
ombIT 0,5 MiI.

AT — cbiBOpoTKa 00JIbHOT0. MIHAKTUBUPYIOT ISl pa3pyllieHusi COOCTBEHHOTO KOMIUIEMEHTa (AJ1s
yuctoThl peakuuu). [IporpeBator 30 munyT npu 56°C. B onbIT 6epyT CHIBOPOTKY Pa3BEIEHHYIO
1:5.

KoMnieMeHT — TUTp - MUHMMAaJIbHOE KOJIMYECTBO, KOTOPOE B MPUCYTCTBUU paboydeil 103bl TeMOJIH-
THYECKOH CHIBOPOTKM OOECIeYMBAET MOJHOE PAaCTBOPEHUE SPUTPOLUTOB (Fe€MOiM3) B TeueHue 1

yaca ripu 37°C.

[TocnenoBaTenbHOCTh PEAKIMK: (U3. pACTBOP + KOMIUIEMEHT + T€MOJINTUYECKAs! CUCTEMA.

B 00b- | 1,35 1,3 1,25 1,2 1,15 1,1 1,05 1,0 dus.
eme 1,5 p-p

M1 0,15 0,2 0,25 0,3 0,35 0,4 0,45 0,5 KOM-
1ie-
MEHT

MIT 1,0 1,01 1,0 1,0 1,0 1,0 1,01 1,0 I'emo-
JUTH-
qyeckas
cHucre-
Ma

T'emonus | I'emomus | I'emonus | 'emo- | I'emo- Te- T'emo- Te-
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- - + m3 + 3 + MOJIHU3 | U3 + MOJIN3

Pabouas m03a KOMIIEeMeHTa: ciemyromnias 3a TuTpoM go3a — 0,3.

['emonuTHYECKas CIBOPOTKA — PA3BOJAT B 3 pa3a MEHbBIIE, YeM YKa3aHO B TUTPE.

OpurpouuTsl 6apana — 3% B3BECh OTMBITHIX H)PUTPOIUTOB.

[Tpu mpaBUIBLHO MOCTABICHHON peakiuu B 1-i mpobupke remonusa He OyaeT. B KOHTpossx remo-
nu3a He Oyer.

VYyer 1o 4-X KpecTOBOM CUCTEME:

1. ++++ - spuTpOUUTHI 00PA3yIOT PABHOMEPHYIO MYyTh WJIM OCEAIOT HAa JTHO, KUJIKOCTh OeCIBeT-
na. PCK#;

2. +++ - 0caJoK MEHbIIIE, )KHIKOCTh po3oBasi. PCK +;

3.++ - ocamok HeOONBIIOH, KUIKOCTh po3oBas, PCK +
4.+ - HE3HAYMTEIIbHBIH 0CaJ0K, MHTCHCUBHO OKparieHHas )Xuakoctb. PCK (-);
5. - - )HIKOCTh MHTCHCHBHO OKpallieHa, ocajka Het — remosus. PCK (-).

Cxema nocraHoBku PCK

[TpoOupKy / UHTPEAUEHTHI B MJT 1 2 3 4
OIIBIT KOHTPOITh KOHTPOITb ChI- | TEeMOJIH-
aHTUTCHA BOPOTKH THUYECKasI
cucreMa
CpiBOpoTKa 00JIBHOTO B pa3Be- 0,5
nenuu 1:5 0,5
AHTHTEH B padouei 103e 0,5
0,5
KomnuieMeHT B paGoyeii 103e 0,5 0,5 0,5
Du3H0T0THYECKHIi pacTBOp 0,5 0,5
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I'emonuTHYecKasi CLIBOPOTKA B 20,0
TPOHHOM THUTpE

3% B3BeCh 3pUTPOLMTOB Oapa- 20,0
HA

HNuxyoupyrot npodupku B TedeHue 1 gaca 37°C

I'emosinTH4YECKas CHCTEMA 1,0 1,0 1,0

WNHkyOupytoT npobupku B TeueHue 1 yaca 37°C

yuyer I'emoinnsa Her I'emonus3 reMoJIn3 I'emoinnsa
(TIOTIOXKUTEITBHBII HET
pe3ybTar) (HET KOM-
TJICMCHTA)

OmmOku npu nocranoBke PCK.
1. a) HegocTaTOK paboUeii 1036l KOMIDIEMEHTA: (-) peakius OyAeT BBITIAACTh Kak (+);
0) npu U30BITKE KOMIUIEMEHTA: (+) peakiys BBIMISIUT Kak (-);
2. antutena (AT) B u30bITKE: (-) peakius BHITIISANT Kak (+);
3. HEZIOCTATOK T€MOJIUTHYECKON CHIBOPOTKH: (-) PEaKIUs BBITJISIUT Kak (+).
Peakmuio PCK craBar ¢ pa3BeieHUsIMU CBIBOPOTKH OOJIBHOTO IS ONPEACTICHHUS TUTPA aHTHTE.
PexoMeHnayeTcsi CTaBUTh METOIOM MAapHBIX CBIBOPOTOK JAJIsE HAOMIOICHUS! AUHAMUKH aHTUTEIL.

3.13. Peakuuun nMmyHuTeTa in Vivo (KOXHble Npobbl)

[Tpu HakoXkHOM (Ha cKapu(PUIHUPOBAHHYIO KOXY) WJIM BHYTPUKOKHOM BBEIEHUU aHTHIE€HA
MOKHO BBISIBUTb KaK UMMYHHOE€ COCTOSIHUH, TaK U COCTOSIHME IOBBIIIEHHON YyBCTBUTEIBHOCTH K
JTAHHOMY TIpernapary.

KoxxHas mpo6a ¢ TOKCMHOM. BHYTPHKOYHO BBOAAT ONpEAEICHHOE KOJIMYECTBO TOKCHHA. B
MMMYHHOM OpraHu3Me (ecTb OIpe/ieJIeHHbI YPOBEHb aHTUTOKCUUECKUX aHTUTEN) MPOU30MIET pe-
aKIUs HEeUTpaln3aluy TOKCHHA aHTUTOKCMHOM — NEMCTBUS TOKCHMHa He OyaeT. B He uMMyHHOM
OpraHM3Me Ha MECTE BBEJEHHUS TOKCHHA PAa30BbETCS BOCHAIMTEIbHBIN HHPUIBTPAT (IPUITYXIIOCTb,
NOKpacHeHue, ymiotHenue). [Ipumepsr: npo6a Jluka npu ckapiaatune, npo6a Illuka npu qudrepun.

Koxnas npoba c annepreHoM. I[IpoBoauTcst uist onpeaeneHusl peakuu THIepuYyBCTBU-
TEJILHOCTU 3aMEJIEHHOTO TUMa MpH psijie nHpekuil. Ha amiepreH npoucxoauT peakuusi CeHCUOu-
mu3upoBaHHbIX T- nuMponuToB. Ha Mecte BBeneHus mpemnapaTa oOpa3yeTcsi HOKpAacHEHUe, Mpu-
MyXJIOCTh, OOpa3zoBaHue MHQuIbTpaTa. [Ipumepsl: peakuus Manty npu TyOepkynese, peakuus
bropue npu Opy1eniese, ajuiepruyeckas npoda ¢ TYJSIPUHOM IpU TYJISIpEMUH, Ipoda ¢ aHTpaKCH-
HOM IIpH CUOMPCKOIL si3Be. Y He MMMYHHOI'O OpraHu3Ma ajjiepruyeckas npoda OyaeT oTpuiareib-
HOI.

MONMMMEPA3HAA LIEMHAA PEAKLNA

[Tpunuun - ecrectBennas perukauus JJHK, koropas BkitodaeT B ce0s:

- pacruierenue nsoiHou cnupanu JJHK;

- pacxoxnenue uuten [JHK;

- KOMIUIEMEHTapHOE JIOCTPauBaHUE 00X HUTEH B OINpeIeIEHHBIX CTapPTOBBIX OJIOKaX;

1. Cnemuduueckuii yuactok JJHK mMapkupyroT crapToBsIMU O6J10KaMu (KOPOTKHIA IBYHUTEBBIN yua-

ctok). Cunte3 JIHK uner Ttonpko B 3TOM yudactke. [IpoucxonuT yBenuueHue Komuil cnenudpuyie-

CKOro (hparmeHra.

2. ]l co3aHus CTapTOBBIX OJIOKOB MCIIOJIb3YIOT OJUTOHYKJIEHMHOBBIE 3aTPaBKU - I P a i M € P Bl

Onu xoMIIeMeHTapHsbI nocnenoBarenbHocTsM JJHK Ha neBoit 1 npaBoii rpanunax crneruduyecko-

ro ¢pparmenTa. CHHTE3 IPOTEKAET TOJIBKO MEKIY HUMH — YABOEHHE KOIMHA (hparMeHTa.

3. JloctpanBanue HUTEW NMPOTEKAET TOJIBKO B HampasieHuu oT 5' konua k 3' kouny AHK u mpowuc-
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XOJIUT B MPOTUBOMOJIOKHBIX APYT APYTYy HAMPABIICHUSIX.

OO6pazoBaBiiuecs MPOAYKThI CHHTE3a CIyKaT MaTpHIeH Juisl 2-To nukiIa u T. A. Vet nenHas
peaxuusi.

Tepmudeckas neHatypamusi o0Opa3zoBaBImIKXcs NByxHUTOUHbIX kKonuii JIHK u BHecenue mpaiime-
POB MOBTOPSIIOT MHOT'OKPATHO JI0 MOJy4YEHMsI JOCTATOYHOrO KonudectBa usydaemoi JJHK.

Temneparypa cuntesa JJHK 72°, Bpems 1-2 MUHYTBI.

Temmneparypa «orxwura npaiimeposy - 50-60°.

[Toctpoenne HoBbiX HuTel JIHK u3 nezokcupubonykineoruarpudochaTtoB OCyIIECTBISETCS C
nomoinbio pepmenta JIHK- monmmmepassl.

3a 30-40 nuxiaoB ammauduKauuu mpoucxomuT cuntes 10 8 xommit gparmenta. BusyanbHbiit
y4eT WM Moclie 3JeKTpodopes3a B arapo3HoM reiie u npocmorpe B Y D-nyyax. Buansl cBetsuecs
1oJI0cKu. Vi mociie KoMIbloTepHOi 00paboTKH (h1yOpeCIeHTHON AETEKIINH.

Hcnonb3yrot npubop aMIuinuKaTop ¢ MHOTOYPOBHEBBIM PEKUMOM CMEHbBI TEMIIEPATYPHI.

YyBcTBUTEIBHOCTH cUCTEMBI 10-1000 MUKPOOHBIX KIIETOK.

Bpewms 2-3 yaca.

Hccnenyercs HENOCPENCTBEHHO KIMHUYECKUI MaTepuan. YCHellHas TUarHOCTHKa BHUPYCHBIX
JIATEHTHBIX U NEPCUCTUPYIOLUX WHDEKIIHiA

KonTtpoJbHble Bonpochl K 3aHATHI0O Ne 9 «Peaknum ¢ yuactueM KomimjieMeHnra. Peakuus
HU®DA, ITIIP, Kym6ca, MDA»

1.Peakuyii UMMYHHOTO JIM3UCA: TIOHATUE, PA3HOBUIHOCTH, KOMIIOHEHTHI PEAKIIHH.
. Peakuuu remarriitoTMHaluy ¥ reMoJin3a.

. Peaknus Gakrepuonusa. BapuanTtel mocTaHoBKH iN ViVO, in Vitro.

. Peakuust cBsI3pIBaHMSI KOMILJIEMEHTA, KOMIIOHEHTBI, MEXaHU3M, IOCTAHOBKA.

. Cxema nocranoBku PCK.

. KomniemeHT — ctpoenue, GyHKIUH.

. AnpTepHaTUBHBIN NyTh U yTh Cl- NIyHTa akTUBAaIMM KOMILJIUMEHTA.

. Knaccuueckuil myTh akTUBalMy KOMIUIMMEHTA.

. UMmyHO(EepMEHTHBIN aHau3, MEXaHU3M peakliu OOHAPYKEHHE aHTUTEIL.
10. ImmyHOGEpMEHTHBIHN aHaIN3, MEXaHU3M peakui OOHapy>KeHNE aHTUI€Ha.
11.Peakius [TLIP, Mexanu3zm.

12. Metoa ¢yopecupyrommx aHTUTEN, MPSIMON U HENPSIMON METO/IBI.

13. Peaknus KymOca 11 BBISIBJICHHS HETIOTHBIX aHTUTEIL.

14. TpancnnaHTallMOHHBIA UMMYHHTET.

15. UMMyHosIOrn4eckas ToJIepaHTHOCTb, 0COOEHHOCTH, CLIOCOOBI OTYUESHUS
16. 'unepuyBcTBUTENBLHOCTH HeMeuieHHoro Tuna. ['HT | tuma.

17. MexanusM u (a3bl aHaQUIAKTUYECKOTO III0Ka

18. 'unepuyBcTBUTENBHOCTDH 3amenieHHoro tuna (I'37T).

19. Anneprudeckuii METOI TUArHOCTUKH (KOXKHBIE TIPOOBI).

20. [TonumepasHas LenHas peakiys.

OO0 NN LN bW

V. BUPYCOJIOT'UA
1.1. Bupychl

B rpynny BupycoB, uian “GuiabTpyroLmxcs BUPYCOB”, 00beAMHEHBI MUKPOOPTaHU3MBbI, HEBHU-
JUMBIE MTOJI MUKPOCKOIIOM, BBUAY MX MajbIX pa3MEpOB, JIEXKAIUX 3a NPEAeIaMd BUIUMOCTU (Me-
Hee 0,2 MKM) B ONTHYECKOM MMKPOCKOIE; OHH CIOCOOHBI MPOXOAMUTH Yepe3 MOpPbI CIEHUATbHbBIX
MEJIKONOPHUCTHIX (PHIBTPOB, HE MPOMYCKAIOLIUX APYTHX MUKpOOOB. BennunHa ux uamepsiercs Thi-
CSIYHBIMHU JOJISIMA MUKPOHA — MWIIMMUKPOHAMU (MMKM).

[IpucyrcTBUE HEBUIMMBIX (MIBTPYIOUIMXCS MUKPOOPTaHM3MOB OIPENEINISETCS] CIIOCOOHOCTHIO
(GuiIbTpaTa U3 UCCIEIYyEMOro MaTepHrala 3apa)xarh HIKCIEPUMEHTAIBHBIX )KUBOTHBIX.
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[Tpu 0OBIYHBIX MUKPOCKONUYECKUX UCCIe008aHUAX MOP(OIIOTHS BUPYCOB U3y4aeTcs ABYMS CIIO-
cobamu:

1) myrem oOHapy>keHHUSI OCOOBIX BHYTPUKJIETOUHBIX ‘‘BKJIIOUEHUI’, 00pa3oBaHne KOTOPHIX OT-
MeuaeTcs IPU OTJENIbHBIX BUPYCHBIX 3a00JIeBaHUAX (HAallpUMep, HAaTypajibHas Oclia, OSIIEHCTBO);

2) myteM oOHapy>KEHUS IPU HEKOTOPHIX BUPYCHBIX OOJIE3HSAX TaK HA3BIBAEMBIX ‘JIEMEHTApHBIX
Tenel’ — MeIbYarimmx 00pa3oBaHUH, SIBJSIOMNXCS BO30YAUTENIMH 00J1€3HU (HaTypajibHas OCIa).
Oco0ble BHYTPHUKIIETOYHBIE 00pa30BaHUsl — BKIIIOUEHHS] — OTMEUEHBI IIPH MHOTHX BUPYCHBIX MH-
¢dexuuax. Yamie oHn 0OHApYKUBAIOTCA NPHU JAHHOM 3a00JI€BAHUU TOJIBKO B OIPEEIEHHONW TKaHH,
HO IIPU HEKOTOPBIX 3a00JI€BaHUSX BCTPEUAIOTCS B pa3HOOOPA3HBIX TKAHSX.

[Tpu omHUX 3a00JI€BaHUSAX OHM HAXOIATCS B MPOTOIUIA3ME KIETOK, IPU APYTHX—BHYTPH sIep,
IIPU TPETHhUX — W B IPOTOILIa3Me, U B sape. Benwmunna ux xonebnercs ot 0,25 1o 20—30 MkM . 1
®opma KJIIETOUHBIX BKIIOYEHHUI pa3HOOOpa3Ha: Yallle OHU KPYIJIbIE WM OBAJIbHBIE, IPYIIEBUIHBIE,
BepeTeHO00pa3Hble, MHOTJa HEMPaBMIIbHBIX ouepTaHuil. CTpoeHne BKIIOYEHUH BCerja XapakTepHO
JUISL OTIPENICIIEHHOTO BO30YANTEN MH(EKIMH, TIOATOMY MX OOHAPYKEHHE HCIIOJIb3YETCS C JUarHo-
CTHYECKOH IIEIIBIO.

B MeauuumHCKOW MpakTHKe HauOoblee 3HAYCHHE MMeeT OOHapy)KeHHE BKIIOUEHHH mpu Oe-
IIEHCTBE — TaK HAa3bIBAEMBIX
tenen baGema- Herpu, naxo-
ISAIUXCs B IPOTOIUIa3Me
HEPBHBIX KJIETOK (Ipeumylie-
CTBEHHO B TKaHH aMMOHOBA
pora), ¥ BKJIFOUEHUH [IPU OCIIE
—renen Ilamena, pacnosno-
KEHHBIX BHYTPU 3IUTEINAIb-
HBIX KJIETOK.

OOHapyXKUTb HX MOXHO
IpU MOMOIIU OCOOBIX CHOCO-
00B, B OCHOBE KOTOPBIX JIC)KUT

Pauc. 31. Tensua Tyaprwepn (cpes Puc. 32. ‘DileMeHTapHHe TeNbUa BHPYCa fipoTpasa 1 HMIpPCrHAINA,

3 POFOBMUbI KPO/HKa). ocnbl. NpUBOJALIAsT K YBEJIUYECHUIO

' pasmepa Tenen, Onaronaps

YyeMy OHH CTAHOBATCA BHUIUMBIMU TOJI, MUKpockonoM. CaMbIM Jy4IIMM CHOCOOOM SIBIISIETCA

oKpacka cepebpeHreM 1o Mopo3oBy. Jlake B YBEIMYEHHOM BHJIE JIEMEHTapHbIE Tesblia Mpe-

CTaBIISFOTCS] MEBYAUITUMH 00pa30BaHUAMH pa3zMepoM okojio 0,2 MKM KOKKOBHIHOW (OPMBI, BBI-
TATUBAIOLIUMHUCS IIPU JAEJICHUN HAamog001e THMHACTUYECKUX TUPb.

VY psna 6axtepuii (OpromIHOTU(O3HOH, TU3EHTEPUIHOM, TyOepKyJIe3HOH U Jip.) oOHapy»X eH Ie-
pexoJl B HeBUUMBIE (aBU3yaJbHbIE) (POPMBI, TAK)KE CIIOCOOHBIE MPOXOJUTH Yepe3 MEIKOIOPHUCThIE
(GUIBTPBIL.

1.2. baktepuodarus

bakTteprodarus (oT rpedeckoro phagein — moxuparh) BeIpaXkaeTcsi B JIM3UCE (PACTBOPEHHH)
XKHUBBIX OakTepuil moj Bo3jaencTBUeM Oaktepuodara. bakrtepmodaru oOHapyx HUBarOTCS B BOJE, B
MIOYBE, B UCIIPAKHEHUSX, a TAKKE HETMIOCPEJICTBEHHO B KyJIbTypax Oakrepuil. Bo Bcex ciydasax npu-
CyTCTBHE OakTepnodaroB onpeaessiercs o ux JeMCTBUIO Ha COOTBETCTBYIOLINX OAKTEPHiA, TpUyeM
JeHCTBHE ATO crenu(uuHO, T. €. KaKIbIM Oakrepuodar Hamboiee aKTHBHO JEHCTBYET WJIM Ha
OTpe/ieIeHHBINA BU OaKTepHii, WM Ha TPYMITy POJCTBEHHBIX BHJIOB.

JInzupytomiee neiictBrue 0akTeprodara BeIpakaeTcsl B MOTHOM MTPOCBETIICHUH OYJILOHHOU KYJTh-
TYpBI WM B 00pPa30BaHUM HA 3aCESIHHBIX IUIOTHBIX CPEAax IMyCThIX MPO3payHbIX YUaCTKOB CpPEIH I'y-
CTOTO HAJIeTa KyJbTYpPhl HA TOBEPXHOCTHU Cpelibl (“CTepHIIbHBIC” TISITHA).

OmnbIT, IEMOHCTPUPYIOLIHIA eificTBUe OakTeprodara, MO>KHO IPOBECTH Ha XKHUJKOH cpezie moce-
BOM Ha OyJIbOH, ¥ Ha TBEPAOH cpejie MOCEBOM Ha arap cieayroluM 00pa3om.
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1. denator moceB KyabTypsl (Hanpumep, E. coli i Shigella flexneri) B ne npoOupku ¢ Oyib-
OHOM; B OJIHY M3 MPOOUPOK A00aBIAIOT netiei 6akTepuodar. O6e mpoOUpPKU CTaBAT B TEPMOCTAT.
Uepes 18—20 gacos B mpobupke 6e3 godaBieHus 6akTepruodara HaOIIOAACTCS CHILHOE TOMYTHE-
HUe OyJIbOHa — MPOU30IIEI POCT MOCESIHHOM KyJIbTYphl. BylIboH B IpoOUpKe, Kyaa ObuT 100aBICH
OakTepuodar, ocTaeTcsi IpO3paYHbIM, BCIEACTBHIE TU3KCA KYJIBTYPHI O] BIUSHUEM OakTeprodara.

2. IIpu moceBe, Ha TBepAbIE Cpeabl AeiicTBUE OaKTe-
puocdara BeIsABIsAeTCs emle Oonee aAeMoHcTpatuBHO. Ha
JIBYX YalllKax C arapoM JeJIaloT OOMJIbHBIN 1oceB OyJib-
OHHOM KyNbTYpbl OakTepuil (Karumo KyJIbTyphl PacTH-
paloT CTEKJISIHHBIM INIIATEJIEM II0 BCEW IOBEPXHOCTH
arapa). 3aTeM HaHOCSAT Ha arap B OJHOW YaIllKe Karulio
Oakreprodara M, HAKJIOHSAS YallKy, JAlOT Kare He-
CKOJIBKO pacTeyubCs M0 IMOBEPXHOCTU cpeabl. Yalku Bbl-
JEPKUBAIOT B TEPMOCTAaTe B TEYEHHE CYTOK. B KoH-
TPOJIBHOW 4Yalike HaOMI0JaeTCsl OOMJIBbHBIN CIUIOLIHON
pPOCT KyJbTYpbl, a B 4Yalllke ¢ jo0aBiieHMeM OakTe-
puodara — mosHas 3a7epKKa pocTa B TOM MeCTe, KyJa
Obl1a BHEeCeHa Karuisg OakTepuodara.

Puc. 51. Ssnernne Gaxrepuodarui.

Ha npaxTuke Gaktepuodar npumMeHsercs:
1) ¢ nnarHocTU4ecKou 1enbto - (paroMarHocTuka (Mmpu AU3EHTEPUH, XOJIEPE U T. 11.):
a) BblJleNIeHus crienuuieckoro 0akrepuodara U3 UCCIEAyEeMOro MaTepHaa;
0) BO3eHCTBHS crienudrueckoro (¢ara Ha BBICICHHYIO KYJIbTYPY s €€ UACHTH(HKAIINY;
2) nnst neyenust 1 npoduinaktuku (parorepanus u daronpoduiakTika) HHPEKIMOHHBIX 3a00J1e-
BaHUM (IU3EHTEpHsl, X0jiepa, cTa(UIOKOKKOBAs M CTPENTOKOKKOBass MHpekuuu). s stoil nenu
MPOM3BOIUTCSI MACCOBOE MTPUTOTOBJIEHUE (paroB, 00s1aaaoNX HauOobIIeH aKTUBHOCTBIO.

Memoo evidenenus ¢paca n3 UHPEKIUOHHOTO (MCHPAKHEHHS, THOW, KpOBb, OpPraHbl, MOYa,
KYJIbTYphl OaKkTepuii) WM APYroro Marepuaia (Boja, mo4sa u T. J1.). Marepuai, Hoiexaniii uc-
CJIEIOBaHMIO, 3aCE€BAIOT Ha OyJIbOH (WM NENTOHHYIO BOJY) M CTaBAT Ha CyTKH B TepMmocrtar. Ha
cleAyouuii 1eHb OylboH (QUIBTPYIOT, 00pabaThIBalOT mapamMu Xjopadopma i YHUUYTOKEHHUS
Oaxtepuii. [IpucyrcTBue ara B GpuibTpaTe onpenensercs ero JU3UPYOLUM JIeHCTBUEM Ha COOT-
BETCTBYIOIIYIO KyJIbTypy. [lenatoT moceB CyTOUHOW KYJbTYpPHI B YEThIpE MIPOOUPKH C )KUIKOH cpe-
Joi (0ynbOH, menToHHas Boja). [lepByto MpoOUpPKY OCTABIIAIOT B KAUECTBE KOHTPOJIS KYJIBTYPbI, BO
BTOPYIO NMpHOaBIAIOT | Kamio, B TpeTbio—1 MJI, B 4eTBEPTYI0—2 MJI HCCIIEeyeMoro (GpuibTpaTa.
[IpoOupku cTaBAT B TepMoCTaT Ha 24 yaca: 3a 3TOT CPOK B KOHTPOJIHHOWU MPOOUpPKE MPOU3OHACT
SIBHBIM POCT KYJBTYpPHI B BHJI€ IOMYTHEHHUS; B CiIydae MPUCYTCTBUA (ara B OCTAIBHBIX MPOOUPKaX
(B OIHOM, IBYX WJIM BO BCEX TPEX — B 3aBUCUMOCTHU OT CHJIbI (para) oOHapyKUBaeTCs MPOCBETIIe-
HUE CPEbl.

Metoa TuTpoBanusi 0akrepuodara

TurpoBanue ara mpou3BOAUTCS HA KyJIbTypax OakTepHil Ha KUAKHX M TBEP/BIX Cpeiax.

[Ipn TUTpOBaHMM Ha >KHUIKUX CpeJax MPUTOTOBIAETCS psAn Hpodbupok ¢ 4,5 Ma wmsco -
NEeNTOHHOTo OyiboHa. B mepByto npobupky BHocaT 0,5 M ucnsityemoro ¢ara. Ilocne nepementu-
BaHUs MyTeM IepeHoca U3 MpeaplayIield npodbrupku B nocienyromyto no 0,5 M npous3BoasT pa3se-
neHus (ara ¢ ymeHblIeHHEM ero KoHieHTpauuu B 10 pas. [locne 3Toro B mpoOUpKu BHOCAT MO O/1-
HOM Karjie CyTOYHOM KyJIbTYpbl COOTBETCTBYIOIIMX OakTepuil. [IpoOupKkHU ¢ COOTBETCTBYIOIMIMMHU
MIOMETKaMH Pa3BelIeHUI MOMEIAIOT Ha CYTKH B TEPMOCTAT, IOCIIE YEeTO OMpPEeIsioT TUTP (ara 1o
TOMY TOCJIEJHEMY Pa3BEJCHUIO €ro, KOTOPOE Ao JIM3UC OAKTEPUH, T. €. TI0 IPOCBETIIEHUIO OYJIbO-
Ha B MOCJETHEH MpoOUpKe ¢ COOTBETCTBYIOLICH MOMETKON pa3BeneHus ¢ara. Tutp Oakrepuodara
0OBIYHO IIPUHSATO 0003HAYATh B BHJIE CTETICHH JECATHKPATHOTO pa3BeeHus, Hanpumep, 10-°, 10-8 u

88



T. 1.

[Ipu TUTpOBaHMM Ha TBEPHABIX Cpelax MOCTyHaroT ciaeayronmm odpazoM. Yamku [letpu ¢ ara-
pPOM 3aCeBalOT PAaBHOMEPHBIM CIUIOLIHBIM MOCEBOM CYTOYHOM KYJBTYpbl OakTepuil (KOJIUYECTBO
KYyJIBTYpBI JJIs IIOCeBa JJOJDKHO OBITh OAMHAKOBBIM i Beex yaiek). Crycts 5—10 MuHyT nocie
10CeBa HA KAXAYIO YallIKy HAHOCAT PaBHbIE 00bEMBI (KaIlJIM) COOTBETCTBYIOIIMX pa3BeleHU (ara
u uepe3 18 yacoB pocra B TEpMOCTAaTe paccCMaTpUBAIOT pe3yJbTaThl oceBoB. Ha gamkax ¢ 60b-
0¥ KOHIEHTpanuen ¢ara (mepBble pa3BeleHHs ) MO ClIeqy KalUTh POCTa KyJIbTYPbl HET WM MMe-
IOTCSl OT/IEJIbHBIE KOJIOHUM C U3bEJCHHBIMU KpasiMH WJIM HEHTpOoM. B mocneayronumx yamkax otMe-
yaercsi Oosbllee WM MEHblIee (B 3aBUCUMOCTH OT pa3BelieHUs (para) KOJIMYECTBO “‘CTEPUIIbHBIX
ISTEH, BIUIOTh /10 €IMHUYHBIX ISITEH IPU MAJION KOHIEHTpanuu pasBeneHus ¢ara. [lonoxurens-
HBIM PE3yJIbTaTOM CUMTACTCS HaJM4YUE Ja)ke OJHOI0 CTEPHIIbHOrO IATHA. TUTp (ara onpexaensercs
€ro IMOCJIEJHUM pPa3BEJCHUEM, JABIIMM JIM3HC KYJIbTYpHI, T. €. I0 0OHAPYKEHUIO CTEPHIIBHBIX IIs-
TEH Ha MOCJIEeJHEeN YallKe ¢ COOTBETCTBYIOIEH MOMETKOM pa3BefieHus ¢ara.

MeToabl KYyJbTUBUPOBAaHUS BUPYCOB

s evioenenust uUpycos uCnonb3yom.:
a) 3apaxxeHue JabOpaTOPHbBIX )KUBOTHBIX;
0) 3apakeHHe KypHUHBIX SMOPHUOHOB;

B) 3apa)KE€HUE KYJIbTYp TKaHEH.

1.3. MeToabl 3apaXeHUs XNBOTHbIX

Vcnonb3yrores Oenble MBI, MOPCKME CBUHKH, XOMSKH, KPOJIMKHM U Jp. CHOCOO 3aparkeHMs
OIpeeNsAeTCs TPOIIM3MOM BHpYyCa K TKaHSAM. 3apakeHHWE B MO3I NPUMEHSETCS NpPU BbIACIECHUU
HEHPOTPOINHBIX BUPYCOB (OEIIEHCTBO, MOJIMOBUPYCHI), HHTAaHA3aJIbHOE — MPH BbIIEIEHUU BO30YIH-
TeJel BO3AYIIHO-KaNenbHbIX MHpEKINH. 3a00JIeBIINX )KUBOTHBIX YCHIIUIAIOT 3(UPOM, BCKPBIBAIOT
U TIPOU3BOJIAT 3200p MaTepuaia U3 OpraHoB U TKaHEeH.
Crioco0slI 3apakeHus:
- BHYTPUOPIOIINHHBIN;
- BHYTPUBCHHBIN;
- BHYTPUMBIIIICYHBIH;
- UIHTPAHA3AJIbHBIN;
- 3apa)XCHUE B MO3T.

3apaxxenue B Mo3r. ( Metoa npuMeHsIOT npu paboTe ¢ HeHpoTponHbIMU BUpycamHu). /s 3a-
pakeHMsI HCIIOJIb3YIOT Yallle Bcero Oenbix Mblieil. JIeBoil pykoil MIoTHO NpHKUMasl MBI K CTOJTY,
OOJIBIIMM U YKa3aTeJbHBIM MalbllaMH OTTATHUBAIOT KOXKY TOJIOBBI Ha3aa. TyOepKyJIMHOBBIM IIPH-
1IEM C IPEJOXPAHUTEIHHON MY(TOM Ha UIJIe MPOKAIBIBAIOT JOOHYIO KOCTh HECKOJIBKO JIaTepalibHee
cpenueit muauu U BBOAAT 0,02-0,03 mu matepuana. Mrna BBoguThes Ha ryouny 1,5-2,0 mui, pu
ATOM OTYETJIMBO OIIYIIAETCS “IpoBai’’ a MOJIOCTh Yeperna.

[Ipu 3apakeHUH HOBOPOXKJIEHHBIX MbIIIEH (2-3-THEBHOIO BO3pacTa) UX Jyylle OpaTh pyKaMmu B
nepyaTKax, 4ToObl Mocle 3apa)KeHUsI MbIIlIaTa He UMEU MOCTOPOHHEro 3amnaxa (IoTa, 1e3uHQHIII-
PYIOLINX BEIIECTB, aHTUOMOTHKOB U T.JI.), TaK KaK CaMKa CheaeT MBIIIAT, UMEIOIINUX TOCTOPOHHUN
3anax. Marepuan BBOAAT B KonudectBe 0,01 mul, BBITEKArOUIyIO KHUIKOCTh BBITUPAIOT CYyXHM CTe-
PUJIBHBIM BaTHBIM TaMIIOHOM 0e3 Je3uH(puIpyomux BemiecTs. [locne 3apakeHuss MbIIIaT MmoMe-
IIAl0T B OT/ICNIbHYIO OaHKY (B CBOE THE3/0), a uepe3 20-30 MUHYT MO/ICAKUBAIOT K HUM CaMKYy.

bonpHBIX MBIIAT caMKa Tak ke cbenaeT. [1o3ToMy Hajo yJIOBUTH MOMEHT M3BIICUEHMsI 3apa-
KEHHBIX >KMBOTHBIX JUIS 3aBEpIICHMs onbITa. llepBrie 2 gHSA mpocmaTpuBarOT Mblmar 1-2 pasa B
JIeHb, a 3aTeM 4aie. Yepes 3-4 1HS 370pOBBIN MBIIIOHOK B 2 pa3a 0oJIbIle 3apaKEHHOTO.

1.4. 3apaxeHue KynbTyp TKaHEeN.
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KynpTypa TkaHu - 3TO KJIETKU TKaHH, BHIPALICHHBIC BHE OpraHU3Ma Ha CHEIUAIbHON MUTa-
TenbHOU cpefe. KieTku TKaHU B MCKYCCTBEHHBIX YCJIOBHUSX COXPAHSIOT MPHUCYHIMA UM OOMEH U
BOCIIPUMMYHMBOCTh K ONPEACICHHBIM BHUpycaM. il KyJIbTUBHPOBAHHS BUPYCOB NPUMEHSIOTCS
KJIETKH C OBICTpBIM pocToM. I1Iupoko mpumeHstoT 3MOprHoHaNbHBIE TKaHU ((hHUOPOOIaCTBI KypHUHBIX
IMOpPHOHOB, KJICTKH aMHUOHA YeJIOBEeKa M JIp., a TaK )K€ KyJbTypbl TKaHel omyxouei (kiaetku Hela,
Hep-2 u ap.)).

KynbTuBupoBaHue KIETOK MOXKET NPOM3BOIUTHCA B CIEHHUATBHBIX (prakoHax (KOJIObI-
MmaTtpaubl, ¢raakonsl Kappens) u B npobupkax. KyiapTypa kieTok 1ist pocta JOJKHA UMETh OIOpY,
HaIpUMep, CTEHKY IPOOUPKH.

B BeIpociIyIO KyJNbTYypy TKaHH, KOTOpas pacTeT Ha CTEHKE COCyJa B BUJAE OJHOCIOWHOIO
KJIETOYHOTO TUIacTa, 3aCEMBAIOT MaTepHall, cojaepkaluii Bupyc. PaboTy mpousBOIsAT B CTEPHIIb-
HBIX ycJOBUsAX. J{s1 momaBieHHst pocTa MHUKpPO(IOPH BHPYCCOAEPXKAIIUN MaTepuall IMperBapu-
TeIbHO 00pabaThIBAIOT AHTUOMOTUKAMH, Yallle TEHUIIWIIMHOM U CTPENTOMUIIMHOM.

O Hanuuuu ¥ pa3sMHOKEHUS BUPYCa B KJIETKaX y3HAIOT 110 TaK HA3bIBAEMOMY LIUTONATUYECKOMY
s dexty (LUILI): B pe3ynbrare pasMHOXKEHHS BUpyca KIETKUA TUOHYT U MOJ MUKPOCKOIIOM 3aMeT-
Hbl JIETEHEPAaTUBHbIE W3MEHEHUs KJIETOK. [1acThl 3apa’keHHBIX KJIETOK OTCJIaWBAIOTCS OT CTEHKHU
npobupku unu ¢uakoHa. Tak Kak pocT KJIETOK MHpekpamiaercsa, PH cpeapl mano u3MeHseTCs 1Mo
CpPaBHEHHUIO C KOHTPOJIeM (KJIETKU O€3 BUpyca).

[TutaTenbHOM cpemoit A KyJIbTypbl TKAHH MOTYT OBbITh pa3jM4YHbIE PACTBOPHI, COCTaB KO-
TOPBIX MPHOIMKAECTCS K COCTAaBY JKUAKOCTH OpraHm3Ma (cuHTeTnyeckas cpema 199, comeoii pac-
TBOp XE€HKCa C CHIBOPOTKOHM, THAPOIU3aT JaKTalbOyMUHA C CHIBOPOTKOW U apyrue). Hcmonbsy-
IOTCS CTIEIUANIbHBIC TTUTATENbHBIE CPEIbI, CoAepKamue (PU3H0IOTnIecKre KOJINIeCTBa aMUHOKHC-
JIOT, YIJIeBOJIOB, MUHEPAIBbHBIX cojeil, umetoniue pH 7,2-7,4. Hapsany ¢ nuraTenbHBIMU BellleCTBa-
MU B Cpelax MMEETCs MHAMKATOp, M3MEHSIOIUN LBET cpelbl npu casure pH oT onTumanbHOro
3naueHus. Cpena 199 Bxmioyaer 60 KOMIOHEHTOB, cpena Mrima comaepKUT MUHHUMAaIbHBIA HAOOp
aMUHOKHCIIOT (13) u BuTamMuHOB (8).

XapakTepuCTHKA KYJbTYP TKaHeH
IIo NIMTENBPHOCTH )KU3HU KIIETOYHBIE KYJIbTYPbI IOIPA3ACIAI0TCS HA :
1) oHOCIOMHBIE KYJIBTYPHI KIICTOK:

- [lepBUYHO-TPUTICHHU3UPOBAHHASI KYJIBTYpa KIETOK - B3BECh KJIETOK, MOJy4eHHas MyTeM 00-
pabOTKM TKaHEeW NMPOTEOJUTUYECKMMU (pepMeHTaMu. TpurncuHM3anued JOCTUraeTcs paszelieHHe
KJIETOK 3a CYUET MepeBapUBaHUs MEXKKIECTOYHOIO BEIIECTBA. Takue KJIETKH, IOMEIIECHHbBIE B IIUTa-
TENbHYIO Cpedy, PacTyT B BHJE MOHOCIOS MU JAIOT OJHOCIONHYIO KyJbTypy TKaHu. llepBuuno-
TPUIICUHU3UPOBAaHHAs KyJbTypa TKaHU BblaepkuBaeT 10 10 mepeceBoB, 001aJal0T BHICOKOW UyB-
CTBHUTEJIBHOCTHIO KO MHOI'MM BHpYCaM, MOXeET OBbITh MOJIydeHa B OOJIbIIOM KOJUYECTBE, Oe30macHa
B OHKOT€HHOM OTHOLIeHHH. HegocTaTok - TpyJO€MKOCTh U JIUTENbHOCTh nonydenus. K nepsuu-
HBIM KYJIbTypaM KJIETOK OTHOCATCSI KJIETKH MOYeK SMOpPHOHA YelIOBeKa, MaKakd pe3yc, SMOpHOHa
CBUHBHU, GUOPOOIACTHI KyPUHBIX YMOPHOHOB.

- [lonynepeBruBaeMble KYJIbTYpPbI KJIETOK — JTUIUIOMIHBIE KJIETKH OJHOTO THIIA, CIOCOOHBIE Tpe-
TepreBath IN Vitro mo 100 mepeceBoB, coxpaHss TUILUTOUIHBIH HaO0op XxpomocoM. K HUM OTHOCST
¢ubpobiiacTel SMOpHOHA YenoBeKa. DTH KJIETKH O4YeHb TpeOOBAaTEeNbHBI K YCIOBUAM KYJIbTUBHUPO-
BaHUS.

- IlepeBuBaeMble KyJIbTYPbl KIETOK — 3TO OJAHOTUIIHBIE OIyXOJIEBBIE WJIM HOPMAJIbHBIE KIIETKH
YyeJIoBeKa WM KUBOTHBIX C U3MEHEHHBIM KapuoTUrioM. OHU CIIOCOOHBI K Pa3MHOXKEHHIO BHE Opra-
HU3Ma HEONPEEIIEHHO JIUTENbHOE BpeMs. [IpocThl 1715 KyJIbTHBUPOBAaHMSI, HUCIIOJIB3YIOTCS TOJIBKO
npu 1a00pPaTOPHOM TUArHOCTUKE BUPYCHBIX MH(EKIINH.

2) CycrieH3usi KJIETOK.
IMosryyenue nepBUYHO - TPHIICHHU3HPOBAHBIX KJIETOK

KuBble KJIETKU Al OJHOCIOWHBIX KYJIbTYp TKAHH MOTYT OBITh MOJIY4YEHBI U3 SMOPHOHOB U Op-
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TaHOB B3POCJIbIX KHUBOTHBIX (qame nu3 HO‘-IGK) 1 4YCJIOBCKA. I[JISI AUCTICPIrUpOBaHUs TKaHU UCIOJIb-
3y10T 0,25-0,3%-Hb1i1 pacTBOp TPUIICHHA, KOTOPBIN pa3pylIaeT MEXKIECTOYHbIE MOCTUKH U3 COEIH-
HUTEIBLHOU TKAHU U 0CBO60)KI[E[CT KJICTKH.

MeToa TPUIICHHM3AUN TKAHEH

Tkanp W3MENBYAIOT HOXKHHUIIAMH (WU IPYTHM CIOCOOOM) Ha MENKHE KyCOYKH pasmepom 1-3
MM, IIPOMBIBAIOT B OyepHOM pacTBOope XeHKca JUlsl yAaldeHus KpoBU 2-3 pasa, 0 TeX 0P, MOoKa
KHJIKOCTb HE CTAHET MOYTH NPO3padyHol. s AUCHeprupoBaHusl OTMBITbIE KYCOUKU TKaHU 00paba-
THIBAIOT PACTBOPOM TpPHUIICHHA Mpu Temreparype 32-37 °C.

Tpuncunnzanuio NpoBoOAAT B TEUCHHE HECKOIBKMX MUHYT (10 10 MUH) npH MOCTOSIHHOM Iiepe-
MEIIMBAaHUM MUIETKOW UM B CMECUTENE Ha 3JIEKTPOMarHUTHON Memanke. CyCleH3HI0 KJIETOK CO-
OuparoT B cOCy/], IOMELICHHBIHN Ha Je] A npekpaieHus aeiictsus ¢pepmenta. K ocrabmeiics Tka-
HU JI00ABJISIOT CBEKHME TIOPIIMH TPUIICHHA, T.€. MIPOIECC MOBTOPSIOT 6-8 pas.

XKuzakocts, conepxallyro KJIETKH, GUIBTPYIOT Yepe3 Mapiro JUIsl OTIENEHUs OT He€ KOMOYKOB
TKaHU M COCTUHHUTEIHHOTKAHHBIX BOJIOKOH, HeHTpu(yrupytot npu 2000 06/MuH B TedeHue 5 Mu-
HYT, HaJIOCaJ0YHYO KHJIKOCTb CIMBAIOT, & KJIETKH OTMBIBAIOT pacTBOPOM XeHKca. OTMBIThIE KIIET-
K{ BHOCST BO (DJTAKOHBI C TUTATEIBHOM CPeloi (THAPOIHM3aT JaKTaIbOYMUHA C CBIBOPOTKOH, cpena
Urna, cpena 199 unm ap.) B pazenenuu 1:200. MHKyOUpPYIOT B TOPU30OHTAIBHOM MOJOXKEHUH O]
yraom 5°C. Knetounble KyIbTyphl pacTyT B BUE€ MOHOCIION Ha CTeKJIe (prakoHa.

B nacrosmee BpeMsi nMeeTcs MHOTO CTaOMJIBHBIX IITAMMOB KJIETOK, IIACCUPYEMBbIX BHE Opra-
HU3Ma B TE€YEHHE MHOTHX JET. DTU KYyJbTYPhl KJIIETOK Ha3bIBAlOT NMepeBMBAaeMbIMU KYJIbTYpPaMu
TKaHM, UM PACTYLIUMH KyJIbTypaMHu TKaHU. K HUM OTHOCATCS IITaMMBbI KJIETOK, OJyYEHHbIE U3
3JI0Ka4E€CTBEHHBIX OIYXOJIel 1 HOPMAJIbHBIX TKAHEH ueloBeKa U AKUBOTHBIX:

1) mramm kierok Hela -kineTku kapluHOMBI IIEHKHA MAaTKH Y€JIOBEKa,;
2) mTaMMm KIeTok Hep-2- KieTku 370Ka4eCTBEHHOM OIyXO0JIM FOPTaHH YeJI0BEKa,
3) mrramm KieTok JleTpoiT-6 - KJIeTKH, BBIACICHHS U3 KOCHOTO MO3ra OOJBHOTO PaKOM JIETKHX;
4) mrammbl KJI1eTOK A-0 1 A-1 - KJIeTKM aMHHUOHA YeJIOBEKa,;
5) wramm kietok ERK — kinetku nmouek sMOproHa Kpoiuka;
6) mramm kietok COLL — knetku cep/ia ode3pstHbl Macacus cynomolgus;
7) wtamm kiaeTok KB — kileTku KapLimHOMBI ITOJIOCTH pTa YelOBEKa;
8) mramMM KJIeToK VEero — KJIeTKH MOYeK 3€JI€HON MapThILIKH;
9) wramm kietok CIIOB — kneTku oYKy 3MOpHOHA CBUHBH.
OTH IWTaMMBl KJIETOK MPUMEHSIOTCS TOJBKO JUIsl JUArHOCTHKU BHPYCHBIX 3a00JI€BaHUM.
OHM HEe MOTYT OBITh MCIIOJIb30BaHbI JJIS1 U3TOTOBJIECHUS BaKLIMHHBIX BUPYCHBIX MPEMapaToB, TaK Kak
KYJbTYpPBI KJIETOK, [TOJIyY€HHBIE 1a)K€ U3 HOPMaJIbHBIX TKaHEH B IPOLECCE JJIUTEIbHBIX IIEPECEBOB
nproOpeTaroT XapaKkTep 3JI0Ka4eCTBEHHOTO pocTa.

Texnuxa 3apadcenus KyIomypbl mKaAHy BUPYCOM OCIIOBAaKIIMHBI COCTOUT B clieAyrolieM. Bupyc
BaKLMHBI Pa3BOJAT CUHTETHYEeCKOH cpenoi 199 B otHomennn 1:3 u 0O6pabaThIBalOT aHTHONOTHKA-
Mu. V3 mpoOupKu ¢ KyJbTypoil TKaHH CTEPUIILHON MAcTEPOBCKOM IMHIIETKON OTCACHIBAIOT IMHTa-
TEeJIbHYIO cpeay. B mpobupky BHOCAT 1 M1 pa3BeZIeHHOTO Cpe/ioil BUpyca BaKIIMHBI, IJIOTHO 3aKpbI-
BalOT PE3NHOBON MPOOKOI U MOMEIIAI0T B TEPMOCTAT B TOPU3OHTAILHOM ILITAaTHBE.

KyabTUBHpOBaHHME BUPYCOB B KYJIbTYPaxX TKaHeH

uronarnueckoe neiicreue (LII/I) - nerenepanus KJI€TOK, BO3HUKAIOIIAS B MPOLIECCE PEMPO-
JIyKIIUY BUPYCOB B KJieTKaxX. Bupycel Bei3biBaromue LI1/1, Ha3pIBatOT HUTONMATOr€HHBIMM.
MUKpPOCKOTIMYECKH - PA3TUIHbIC U3MEHEHUS MOP(OJIIOTHH KIETOK:
- o0pa3oBaHUe CUMIUTACTA — OOJBINON MHOTOSIIEPHON KIIETKH, 00pa30BaBIIIeiics B pe3yabTaTe MHO-
TOKPATHBIX HE3aBEPIICHHBIX MUTO30B;
- o0pa3oBaHKE CHHIIUTHS - OONBIION MHOTOSACPHON KIETKH, COCTOSIICH U3 KIETOK, COSTMHEHHBIX
LUTOIIa3MaTHISCKUMH MOCTHKAMU,
- MUKHO3 SJIEP;
- MMKHO3 ITUTOIIA3MaTHYECKOH MEMOpPaHbI;
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- BaKyOJIM3alus;

- IIOJIHAsA JECTPYKIUS KIETOK;

- HEKpO3;

- KpYTJIOKJIETOYHAs JET€HEPALNsl — OKPYTJIECHHE KJIETOK C YTPAaTOM MEKKIETOUHBIX CBSI3EH;

- KJIeTO4Has nposudeparus 1 00pa3oBaHue MHOTOCIOWHBIX KIETOYHBIX CTPYKTYD;

- 04aroBasi IeCTPyKLHs;

- 00pa3oBaHuE BHYTPUKJIETOYHBIX BKIFOUEHUN- KPUCTAJUIOBUIHBIX CKOIUIEHUI BUPHUOHA;
MaxkpoCKONHUYECKH - CIYLUIMBAHUE KIETOK CO CTEHOK POOUPKH.

XapakTep KJIETOYHOM JereHepalyy 3aBUCUT OT BUJIa BUpYycCa.

Knaccugurayus yumonamuueckoeo oevicmeus (L{I1/]) supycos 6 kyrbmype mkaru

1. PaBHOMepHas MeNKO3epHHUCTasi ACCTPYKLUS KIETOK - MHUKHO3 sJpa U LUTOMIa3MaTUYeCKOH
MeMmOpaHbl, Bakyosm3anus (Bupyckl Kokcaku, ECHO, noiromuenura).

2. OuaroBas MeJKO3epHHUCTas JereHepanus (BUpYyChl IpuIa, KJIemeBoro sHuedonnTa u ap.).

3. I'pozneBuiHast IereHepanusi — KJIETKH OKPYTJISIOTCS, YBEIUYHMBAIOTCS, YACTUYHO CIMBAIOTCS
MEXIy co00i ¢ 00pa30BaHUEM IPO3IbEBUIHBIX CKOIUIEHUH (a1€HOBUPYCHI).

4. KpynHo3epHucTas paBHOMEpHas AeCTPYKIUs (BUpPYC repreca).

5. CummiacT- WM CUMHIUTHeoOpa3zoBaHue (00€3bsIHbU BUPYCHI, BUPYCHI KOPH, repreca, MapoTHTa,
naparpurnma, RC — Bupycsr).

6. Kierounas nponudepanus — y OHKOreHHbIX BUPYCOB

LTonaToreHHOE QelcTEME BUpYCE.

@ + B WY SO SEH#E WA _@ {.:\J

mmaTEpwan

HopmaneHe e
KNETHMI Paspy weHue
KNETOK
OBpa30EaHME BHY TRWKENETOYHBL Opas0BaHKE KNeTOHHO M
B IHOHEHIN CHHUMTIA

Peaknus remagcopoumnu (PT'aac) — mo3BosisieT 0OHAPYKUTh TEMArTJIOTUHUH - COJIEpIKallne
BHUPYCHI B KJIETOUHBIX KyJbTypax no0 pa3sutus LI1/]. Bupyc BbICcTaBisieT cBOM cynepKarCHIHbIE
Oenku (TeMarryIFoTHHUH) Ha [UTOIUIa3MaTHIECKO MeMOpaHe 3apakeHHOU KyJIbTypbl KieTokK. [1o-
clle 3apakeHusi BHpyccojepxkamuMm matepuanioMm (V) KynpTypsl KieTok, B Hee BHocutcs 0,5%
B3BECh IPUTPOLUTOB U BhIAepkuBaercs 15-20 munyT npu 37°C, 20°C unu 4°C ( B 3aBUCUMOCTH OT
Bupyca). [IpoGupku BeTpsxuBatoT. OTMBIBAIOT OT HE aJCOPOMPOBAHHBIX SPUTPOLIUTOB. Y UUTHIBAIOT
10/ MajbIM YBEJIMYEHHEM MUKpockorna. [lomoxurenpHas peaknus — CKOILUIEHHWE 3PUTPOLIMTOB Ha
OTJENBHBIX KJIETKaX WM Ha BceM MoHocioe. Ha HenH(UIIMPOBaHHBIX BUPYCOM KIIETKaxX ajacopo-
LIUU SPUTPOLUTOB HE HAOIIOAeTCS.

Peaknus remarrmoruHanuu (PI'A) ocHoBaHa Ha CIOCOOHOCTH HEKOTOPHIX BHUPYCOB, COIEP-
KallliX Ha CBOEH BHEUIHEH 000JI0UKe arrfloTUHUH, CKIEHBaTh (arrJlOTUHUPOBATH) SPUTPOLIUTHL.
s npoBenenust PI’A ucnons3yroT Geckiemounsili BUPYCCOIEPKAIINI MaTepral (aJUIaHTOMCHYIO
WIM aMHUOTHYECKYIO KHMJIKOCTh, CYINEPHATAaHT TKAHEBBIX KYyJbTYyp). [/Isl MOCTAHOBKH peakiuu K
KaIjie BUPYCCOJEpIKaIIero mMarepualia B JyHKe IUaHmiera no0asisiorT | kammo 5%-HO# B3Becu
sputpountoB. Makyoupytot npu 37°, 20° unu 4°C B teuenue 30-60 munyT. Pa3BuTHe arrmotuHa-
IIUU B OIIBITE€ TOBOPUT O MPUCYTCTBUM BUpPYycCa B UCCIENYEMON )KUAKOCTH. KOHTpOIB — cMech 3puT-
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POLIMTOB M paBHOT'O 0OBbEMa pacTBOPA XJIOPUAA HATPUS (OTPHUIIATEIBHBIN PEe3yIbTar).

HakonneHwe 1 EBIAE NEHKE MEMEATTNHTHHWEDYHOWETD BEMPYCA.

Peakya remarrnaTHHALMM
[ KAYeCTEEHHaA peakuMa)

KOHT oM

MaTepran 0T BONEHOM BEHOCKMTCA B AMHMOTHYSCKYD NON0CTE.
MHEYGaWMA 5-7 JHEM NpK TEMOERaTYRE 37 Magycos .

Ha uccnegoeaHre GepeTod amMHMOTMYECKS 3 KMAKOCTE.

&) ANNSHTOMCHSA NONOCTE.
07 ARHKOH.

B HCENTOYHBIN MWDK

THUTROESHKE MEME MTIHOTHHALYHIULE D B WY,
PazEElEHMA BMPYCE.

1:16 1:32 1:64 KOHTpONE 3pHMTROUMTOE .

®

IIBeTHas mpo0a. B npouecce pa3MHOXKEHHs M POCTa KJIETOK B IUTATEIBHOW CpEJie HaKaIlJIuBa-
I0TCS KUCJIbIE TIPOAYKTHI oOMeHa BeulecTB, cHikawomue pH cpensl. B Tkanu, 3apakeHHON BUpY-
COM, HacTyHaeT JiereHepanus KJIeTOK, OJABISIeTCs] UX MeTa0oIu3M, U He MPOUCXOIUT U3MEHEHUE
pH cpenpl. s BBISBICHUS 3TUX U3MEHEHUH B MUTATENBbHYIO CPey J100aBIsIOT UHIAUKATOP (EeHO-
JoBbIM KpacHbIM (mpu pH Bblme 7- 1BeT MHAMKaTOpa KpacHbI, npu pH 7- opamxessii, pu pH
HUKE 7- KETHIN).

Ecnu kneTku He 3apakeHbl BUPYCOM (UM OH HENTpanu3oBaH crenuduyeckoit cbiBopoTkoif), pH
MIUTATEIBHOM CpENbl CIBUraeTCsl B KUCIYI0 CTOPOHY, Cpela CTaHOBMTCS XenToil. B cimydae pas-
MHO’KEHUS BUpYCa KJIETKHU JIETEHEPUPYIOT - Cpejla COXpaHsIeT UCXOHBIHN 1BET (KpacHbIN).
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BbiAE NEHME M THTROESHWME BMPYCS N0 LESTHOM Npobe

MuTaTENEHSA CpEREa C MuTaTeneHaa cpena MuTaTeneHaa cpena c
MHAMESTOROM - METH- WMHEMESTOPOM - METI- MHLMESTORDOM - METH-
NOEBBIM KRacHEIR NOEBIM KpEcHEIM | [ N2EER KPSCHER

+EYAETYRS KNETOK
+ B MY COOCEL S 8 W

(pH =727 4 +KYNBTYRS KNETOK ?
'ié; MATEpMAN

[pH meHewe 7,070

PasBegeHMA BEWMPYCOOCOLERRALLETD MATERMANS KoHTpon: KoHTpaE
Ky b TYRR BMpYCA

132 1e4 1012 KNETOK

(1

Wy

Metoa Oasimiex npeioxeH J[roibOEKKO JUIsl MOTY4YEHHUs] U30JIMPOBAHHBIX KOJIOHMM BHpyca.
OcHoBa MeTo/1a - OSIBIIEHUE B MOHOCJIOE 3apa)KEHHBIX BUPYCOM KJIETOK 00ECIIBEUCHHBIX YUaCTKOB,
COCTOSIIIIUX U3 JIET€HEPUPOBAHHBIX KJIETOK - 3TH Y4YacTKH, MMOJTY4YHUBIINE Ha3BaHHUE OJISIILKH, Mpea-
CTaBJISAIOT COOOM KOJIOHUU BHpYca, 00pa3yroIerocsi U3 0AHON BUPYCHON YaCTHIIbI.

Metoauka: B cieliMagbHOM (DJIaKOHE BBIPAIMBAIOT HA CTEKJIE MOHOCIOM KIIETOK, YAAIAIOT MHU-
TaTEJIBHYIO Cpelly, KJIETKM 3apa)kaloT BUPYCOM M 3aJIMBAlOT arapoM, COJEpP’KalllMM WHIUKATOP
HEUTpaJbHBIA KpacHbId. [Ipu pocTe U pasMHOKEHUU KIIETOK Cpella U3MEHSETCS B KUCIYIO CTOPOHY
U UH/IMKATOp OKPAaCUTCS B PO30BBIM I[BET, a HA T€X YYaCTKax, e KIETKU MMOTu0Iu noJ AeicTBUEM
BHUpyca, pH cpensl U 1BeT MHAMKATOpPA HE U3MEHAETCs. Takue OCTPOBKH HEOKPALIEHHOM Cpelbl
UMEIOT BUJ] OeJI0BaThIX OJIAIIEK.
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DeHomeH oDpas0EaHMa " Bnawer" ¥ EMPYCOE

1,2,3, 4 - mopdononia HEMTHEHED: KONDHMM
pasHelE BMLOE BMEYCOE .

"BnawkK" (HEraTHEHEIS KONOHK BMRYCOE] . OMREHMHEHHBIE YHACTEH PEspy WeHHBX
B MECEMM KNeTo] CEETNBIE NATHE Ha HOHE OKPEWEHHEL: KMEBIX KNETOK),
11" BRawks"- KOANOHKA RPE3MHOEME WETDs A OAHO M BEMORIMOHS . HErSTHEHBIE KORNOHKI PEsHEL

BMEYCOE OTAMYSIOTCA ARy T oT apyra. MeTtog "Bnawer” McnonesyioT: &) 1A giddepeHMa0pM9
EMpyYCOE, 0 nna onpegenaHita KX KOHUSHTREUMM,

Meton ¢uayopecuupywmux antures (MPA, ToMHUHeCIIeHTHAs MUKPOCKOIIMSI) OCHOBAaH Ha
MOSIBJICHUH CHEeNU(PUUECKOTO CBEYEHHUS B MECTaX JIOKaJIM3allMd BHpyca B KJETKEe MpH 00paboTke
3apakeHHON TKaHU (IyopecuUpyIOUIMMU aHTUTenaMu. [Ipenapar ¢ GUKCHpOBaHHBIMU UHOUITUPO-
BaHHBIMH BHPYCOM KJIETKaMU MOJICYIINBAIOT U (PUKCUPYIOT B aneTone npu 4 © B reuenue 10 MUHyT,
3aTeM OKpalllMBaloT crienuduyeckoit guyopecuupytomieit ceiBopotkoit 30 munyt nipu 37 °C. Ilocne
OKpAacKH Ipernapar NpoMbIBAIOT (PU3HOJIOTHIYECKUM PACTBOPOM, BhIcyinBaroT. [IpocMoTp mpemnapa-
Ta C MOMOIIBIO JIIOMUHECHEHTHOTO MHUKpOcKomna. KoMIuiekec aHTUreH- aHTUTeNo OOHapyKUBaeTCs
10 CBEYCHMUIO.

MeToabl 00HApPY:KeHHSI BUPYCa B KYJbType TKaHU
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[uronarnueckoe aeiicreue (LIIT1);

Peakuust remancopOrumy,

MeTo/1 IIBETHBIX MPO0;

Mertox Onsiiex;

Meron ¢uryopecuupyromux antutesn (MDA);

Peakuust cBsI3bIBaHHS KOMILIEMEHTA,;

Peaknusi remarriitoTHHAINY,

3apaXeHHEe KUBOTHBIX, BOCIIPUUMYHUBBIX K 3TOMY BHPYCY.

XN AW =

1.5. MeToabl 3apaeHusi KypuUHbIX 3MOPUOHOB

- Ha XOPHOH-AJJITAHTOMCHYIO 000JI0UKY,
- B QJUIAHTOUCHYIO MOJIOCTb,

- aMHHOTHUYECKYIO MOJIOCTb,

- B )KEJITOYHBIA MEIIIOK.

Jl1ia 3apakeHus] UCTIONB3YIOT SMOpUOHBI 5 - 11-nHeBHOTO BO3pacta. [lepen 3apaxeHuem smMOpu-
OHBI MPOCMATPUBAIOT B TEMHON KOMHATE TPU MOMOIIX OBOCKOIA JUISI TPOBEPKU MX KH3HECTIOCO0-
HOCTU (KMBBIE YMOPUOHBI MOJBUKHBI, C XOPOILIO Pa3BUTHIMU COCYJaMHU) U OIpeAeTICHHs BO3AYII-
HOM KaMepbl U MeCTa PACIIONIOXKEHHS YMOpHOHA. MECTO Ha CTOJIC MOKPHIBAIOT CaI(EeTKOM, CMOYCH-
HOM B pacTBOpE XJIOpaMHUHA.

3apaskeHne Ha XOPHOH-AJLVIAHTOUCHYIO 000/104KYy. Si110 yCTaHABINBAIOT B IUITAaTUBE B BEp-
TUKAJIbHOM I0JIOKEHUU TYTIBIM KOHIIOM BBEPX, CKOPJIYIly, HaJl BO3AYLIHOM Kamepoi oOpalaThiBa-
IOT CIIUPTOM, HOJIOM, MOBTOPHO CHUPTOM, OOXKHUTAIOT, MPOKAIBIBAIOT CTEPUIBHBIMH HOKHUIIAMU
HEeOO0JIbIIIOE OTBEPCTHUE, YEPE3 KOTOPOE B IOJOCTh BO3AYIIHOIO MEIIKA BBOAAT OJIHY OpaHIy HOX-
HUI[ U CPE3al0T CKOPJIyIly HaJ HUM. AHaTOMMUYECKUM NHMHLETOM 3aXBaThIBAIOT B CKJIAJKy U CHUMa-
I0T BHYTPEHHHUI JIMCTOK IMOACKOPIIYyHNOBOW 000JIOUKH (ITOJI HEMl HAaXOIUTCS XOpHMOHAJUIAHTOMCHAs
000J10yKa), Ha KOTOPYIO MAaCTEPOBCKOM MUIMETKOW HAHOCSIT UCCIIEAYEMbIH MaTepual B KOJINYECTBE
0,2-0,5mi. OTBepcTHE CKOPIYNBI 3aKPHIBAIOT CTEPUIBHBIM CTEKISTHHBIM KOJIITAYKOM, 3aKperieH-
HBIM pacIUIaBICHHBIM NapaduHOM, SHI0 MOMEIAOT B TepMocTat npu 37° Ha 48 u.

3apaskeHne B aJUIAaHTOMCHYK NMOJIOCTb. [10oArOTOBUTENBHBIN 3Tall: MPOCMATPUBAIOT KYPHUHBIN
SMOPHOH € MOMOIIbI0 OBOCKOIA, OTMEYAIOT TPAHUILY BO3AYIIHOM KaMepbl U MECTO PaCHOI0KEHHUs
sMOpuoHa. [IpokaneiBaroT CKOpyIly HaJl BO3AYLIHONW KaMepol, BBOAST UIJION IINpHUIIA HAa MIyOUHY
1-1,5 cm marepuan B oobeme 0,1-0,2 M1, 0OTBepCTHE 3aKPBIBAIOT PACIUIABICHHBIM MapaduHOM.

3apaskeHne B aMHHMOTHYECKYK NOJOCTb. YJAIAIOT CKOPJIYIy HaJ BO3AYIIHOM KaMepoi,
OpaHIIM NHUHIIETa BBOJAT B &JUIAHTOWCHYIO TOJIOCTH B HalpaBJIeHWW AMOpHOHa Ha TiyOuHy 2-2,5
CM, 3aXBaThIBAIOT AMHHMOTHYECKYIO OO0OJIOYKY, BBIBOAAT €€ M3 TJIyOMHBI, NMPOKAJIBIBAIOT HWIJION
HINPUIA, B aMHUOTHYECKYIO 000JIOUKY BBOAST MarepHal B konnyectse 0,1 mi, oTBepcTHE 3aKphI-
BAIOT U NMapauHUPYIOT.

3apakeHue B KeJTOUHBbIE MemIOK (J7s BBIIEICHHs pUKKeTcuit). Vccnemyemblit marepuan
BBOJAT 5-8-THEBHBIM YMOpPHOHAM JUTHHHOW WTJIOW Yepe3 OTBEPCTHE B CKOPJYIE HaJ BO3AYITHOW
KaMmepoi Ha TyOuHy 2-3 cM (IIpH 3TOM HaJ0 HE MOBPEIUTH 3apPOJIBIII, BO BpEMsi MAHUITYJISILIAA OH
JIOJKEH HaXOJUThCS HIIKE JKEITOYHOTO MEINKA, T.€. S0 YKIaJAbIBAIOT TOPH30HTAIIBHO).

BcekpoiTHe KypuHBIX dMOpHOHOB. [locie 3apaxxenus >MOPHOHBI HHKYOHPYIOT B TEPMOCTATE.
Pacnonaras TynsIM KOHIIOM KBepxy. Temmeparypa M JUIMTENbHOCTb WHKYOAIllMM 3aBHCHUT OT
cBoiicTB BHupyca. [locne uaKyOarum 3MOpruonHsl oxnaxaaroT npu + 4°C 16-18 gacos. Paboty mpo-
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BOJSIT B CTEPWIIbHBIX YCIOBHSIX. SIWIIO CTaBAT BO3AYIIHBIM MEIIKOM KBEpPXY, MECTO BCKPBITHUSI CMa-
3BIBAIOT CIUPTOM, HOJIOM, CHUPTOM, OOKHUTAIOT, CHUMAIOT KOJIMAYOK M HOKHUIIAMU YAAJSIOT IpH-
JIETAIONIYI0 K OTBEPCTHUIO YaCTh CKOPIYIBL. [IMHIIETOM CHUMAIOT MOJACKOPIYIHYIO 000JI0UYKY, TPO-
KaJIBIBAIOT MaCTEPOBCKON MUIETKON XOPHMOH-AJUIAHTOMCHYIO 000JI0UKY U U3 MOJIOCTH OTCACHIBAIOT
AJUITAHTOUCHYIO KHUJIKOCTh, COAEpXkalllyto BUpyc. JKUIKOCTh MOMEIIAIOT B CTEPUIIBHYIO ITPOOUPKY.
s viccnenoBaHus XOpUOH-aNIAaHTOMCHOM 000JIOUKH U3 Ala yAaJsaIoT Bee coaepxkumoe. O60m0u-
Ky BBIHUMAIOT MIMHLIETOM, TIOMEINAIOT B YamKy IleTpu, mpoMbIBalOT (PU3NOIOTHUYECKUM PACTBOPOM,
THIATENIFHO PACHPAaBISIOT U PAaCCMATPUBAIOT HA TEMHOM (DOHE M3MEHEHUSs (CTPOro crenu(uyHbI).

MeToabl naeHTH(PUKANMY U ONpPede/IeHHs] TUIIA BUPYCOB (TUNIHPOBaHUE BUPYCOB)

Omnpenenenre TUNa BUPYCOB B BHUPYCOCOJAEpIKAIlleM MaTepuaie MPOBOJUTCS MO MPUHIIUILY:
oTIpesieNieHue HEM3BECTHOTO M0 M3BECTHOMY. VI3BECTHBIM KOMITOHEHTOB SIBJISIOTCS CIICIU(DUUIECKIE
MIPOTUBOBUPYCHBIE CHIBOPOTKU (TPOTHBOKOPEBBIE, MPOTUBOMOIUOMHUEIUTHBIC, MPOTHUBOTPHUIIIIO3-
HBIE U T.J.), KOTOPbIE€ HCIOJIB3YIOTCA B CEPOJIOTMUECKUX peakuusx xeumpanusayuu. CbIBOPOTKH
coJiepikaT crenu(pruueckre MPOTUBOBUPYCHBIE aHTUTENA U Ha3bIBAIOTCS TUAarHOCTUYECKUMH.

Hcnonv3zyrom ceponocuueckue peakyuu:

Peakuus vevrpanuszanuu LII/T;

Peaknus HeriTpanu3zanuu (TopMoxkeHus) remaacopomuu - PTTazc;
Peakuust HeliTpanuzauuy HBETHON MPOOHI;

Peaknus HeliTpanu3anuu (TOpMOXKEHUs) TeMarriroTuHanuu - PTTA;
M®OA - cBedeHHe KJIIETOK, COJEPIKAIINX BUPYC, IO/ BIUSHUEM TUIIOCTICIH(pHIECKUX (Iryopec-
LUAPYIOIIHUX CHIBOPOTOK;

6. Peakmus HeHTpa M3auy B ONBITE HA )KHBOTHBIX;

7. PIITA;

8. PCK;

9. UDA.

arONE

Peakuus topmoxkenusi remarriiioruHanuu (PTLA) ucnons3yercs st uaAeHTUDUKAIIUN  BU-
PYCOB, UMEIOIIKX MMOBEPXHOCTHBIN aHTUT€H — FeMarrIilOTUHUH, CIIOCOOHBIN BBI3bIBaTh arrjlOTHHA-
IIUIO 3PUTPOLUTOB. [ MaAeHTUGHUKAIMK BUPYCca WIN ONpPEISIEHUH €ro TUIa B JIYHKH IUIaHIIeTa
BHOCSIT IO OJTHOM Karule BUPYCOCOAEpIKalllero Marepuana (KOJM4eCTBO Kareib JOJKHO COOTBET-
CTBOBAaTh KOJINYECTBY AHTHUCBIBOPOTOK). 3aT€M BHOCAT IO 1-Oi Karule THUMOBBIX CHIBOPOTOK (KOH-
TPOJIEM CIY>KUT (pU3. pacTBOpP U HOpMasbHasi ChIBOPOTKAa). CMECh BBIIEPKUBAIOT MPU KOMHATHOU
Temneparype 1 dac, mocie 4ero B KaXKAYHO JIYHKY BHOCAT 1O 1-oi karie 5%-HOM B3BECU 3pUTPO-
uToB. Cmech HHKYOUpyroT 30-60 munyT nipu 22°C. Ilpu cooTBeTCTBUM BHpYyCa TUITY CBIBOPOTKH,
aHTHTENA CBS3BIBAIOT FEMArrilOTHHUH BUpYyca U remarrimotuHanus He Hactynaet (PTIA nonoxu-
TenbHa). HanpoTus, eciiv BUpyCHbIE TeMarrilOTUHUHBI HE TOMOJIOTHYHbIE aHTUTENaM JTHarHOCTH-
YeCKOIl CBIBOPOTKH, TO BUPYC HE yTPAuMBAET CIIOCOOHOCTH CKJIEUBATH IPUTPOLIUTHI, HACTYIALT Te-
marrmotTuHanus - PTTA otpunarensHas. JTa peakius MOXKeT ObITh IIOCTaBJIeHa U B MPOOUpPKax ¢
LIEJIbI0 TUTPOBAHMS BUpYca. Peakuys NpuMeHseTcs TakKe I ONPEACIICHUs aHTUTEN U UX TUTpa K
cyOTunam Bupyca rpumnmna A u rpunna B B cbIBOpoTKe KpOBU OOJIBHBIX.
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MpeHTudmkaua srpyca 6 PTIA

1- BrpyCoof Sk WA MaTepmran

A A 2- B3Bech IpWTROUMTOE

3 MRARMYHHSA AMATHOCTHHECKSA CEIEOROTES THNa &
4o HRAMYHHES A AMETHOCTHYECKS A CEIBOROTES THMNE B

A B
u p— pm—
PTIA
C CHIBOROTKON & C CHIBOPOTKON B KOHTONE SPUTROUMTOE

Peakuus neiitpanuzanuu (PH) npoBoauTcs Ha KyJabType KIETOK, KypUHBIX IMOPHOHAX U KU-
BOTHBIX. K BUpycconepxaiiemMy mMaTtepuany 100aBisiOT crielu(puuecKue IMarHoCTUYECKUe ChIBO-
potku. Cmech BelepkuBatoT 3 yaca npu 37°C. [lpoucxoauT HelTpanuszauusi BUPYCHBIX aHTUTE-
HOB I'OMOJIOTMYHBIMM aHTUTesaMu. HeWTpanu3alMOHHBIE CMECH BHOCST B UYBCTBUTEIBHYIO KIlE-
TOUYHYIO KyJbTYpY (KypuHBIE SMOPHUOHBI, )KMBOTHBIE). THKYOUpytoT 5-7 cyT npu 37°C. YuuThiBatoT
peakuuu o L{IT/] u nieTHO# mipobe.

PH HIIJI - eciiv aHTUTE€HBI BUpyCa HEUTPAIM30BAaHbI TOMOJIOTHYHON JTHATHOCTUYECKOM CBIBO-
POTKOM, TO BUPYChl UHAKTUBUPYIOTCA U HE BbI3bIBatoT LIIT/1;

PH uBetrHo# npoO0bI - €Ciii aHTUTE€Hbl BUpYyca HEHUTpaaIu30BaHbl TOMOJIOTUYHON AUMAarHoCTUYe-
CKOM CBIBOPOTKOM, TO BUPYChl HHAKTUBUPYIOTCS M HE BBI3BIBAIOT THOEH KyJIbTYpbI KiIeTOK. JKuBble
He3apa)KeHHbIE KIJIETKU BBIJCISIOT KHUCIble METaOONMUTHI U BBI3BIBAIOT M3MEHEHHUE LIBETa CPEIbl C
KPaCHOI'O Ha YKEJTHIN.

Peakuus Topmoxenus remaacopouuu (PTTaac) ucnonb3yercs Anisg uASHTUPUKAIIIN TeMa/-
copOMpYIONINX BUPYCOB. JJMarHOCTHYECKYIO CHIBOPOTKY BHOCSIT B IPOOUPKHU C BUPYCOCOAEPKAILIUM
MaTepHuaioM, BeiaepkuBaoT 1 yac u gob6asistor 0,5% B3Bech sputponutoB. Mukyoupyror 20-30
MuHYT. EciyM reMarriroTMHUHBI BUpPYCa CBSI3bIBAIOTCSI TOMOJIOTUYHBIMU AaHTUTENIaMHU, BUPYC HE
MOXET aJIcOpOUPOBATh IPUTPOLMUTHI Ha MOBEPXHOCTH KYJIbTYphl KJIETOK. BbIIeneHHBI BHpYC
UACHTU(PUIMPYETCS MO0 TUATHOCTUYECKON CHIBOPOTKE.

CepoJsiornyeckuii MeTo IMarHOCTUKH

Serum (;1at) — ceIBOpoTKa. MatepHuanoM Uil UCCIEI0BaHMs SIBISETCS ChHIBOPOTKA OOJIBHOTO.
Llenb uccnenoBaHusi — OOHApPYKEHUE B CHIBOPOTKE OOJIBHBIX CHEHM(PHUECKUX MPOTUBOBUPYCHBIX
AQHTUTEN K U3BECTHOMY BUPYCHOMY aHTHIeHY (IMarHocTukymy). Miconb3yroTces: peakuuu:

- PTT'A;

- PCK;

- PIITA;

- UDA.

Koutpoabnbie Bonpocsl Kk 3aHsaTui0 Ne 11 «bakrepuodaru. HMcnmoab3oBanue Oakre-
puogaros. Mopgoaorust BUpycoB. MeToabl KyJIbTUBHPOBAHUSA BHPYCOB».

1. SBnenue G6akrepuodaruu.

2. Crpoenue 6akrepuodara.

3. Dramnsl B3auMoieiicTBUs OakTeprodara u KIeTKH.
4. Knaccudukamus bD
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5. Buasl garoBoit nH(EKINU: TPOIYKTHBHAS H PEIyKTHBHAS.

6.

VY IbTpaMUKpPOCKONIUYECKasi OpPraHU3aIHs BUPYCOB.

7. Xumudeckuii coctaB BupuoHoB: BupycHas JJHK, PHK, 6enku, munuabl, yrieBoabl.

8.
9.

10.

CBolicTBa BUPYCOB.
Knaccudukanus BUpycos.
Perukanus BupycHsix renoMoB: asyHuteBas JIHK, onnonureBas PHK, PHK perpoBupy-

cos, BI'B.

11.
12.
13.
14.
15.
16.
17.
18.
19.
13.

MexaHu3M B3aMMOJEHCTBUS BUPYCA C KIETKOM.

MeTob1 KyJIbTUBUPOBAHUS BUPYCOB.

KyabpTypsl KIIETOK: IEPBUYHO-TPEIICHHU3UPOBAHHEIE U IIEPEBUBACMBIC.
MeTob! KyIbTUBUPOBAHUS BUPYCOB: 3apayKEHUE KYPUHBIX IMOPHOHOB.
Oo6napyxenue BupycoB. [luronaruueckuii 3¢ ¢hexr.

OO6napy>xeHue BUpycoB, MeToJl IBETHBIX MP00.

OO6napyxeHue BUpycoB. MeTo OJsIIeK.

Ob6napy>xeHue BupycoB. Peakius remagcopoumu.

O6Hapy>keHue BUPYCcOB. Peakiiusi reMarriiroTHHAIIUH.

MeTo1bl TUarHOCTUKU BUPYCHBIX HHPEKIUH.

KouTpoabHblie Bonpochl K 3aHATHIO Ne 12 «OcTpble pecnupaTopHble BUPYCHbIC WH-

¢pexnuun (OPBH): Bupychl rpunmna, naparpumnmna, Kopu, axeHosupycol. bTII pis npodgu-
JIAKTHKH U JICYCHUS.

CoNoOA~WNE

Knaccudukanus OPBU

Crtpoenue Bupyca rpunmna A

H3MeHYnBOCTh BUpYCa: aHTUTCHHBIN UQT U Ipeid
[Tpenapatsl A1 NpoUIAKTUKY U JICUYEHUS TPUIIIIA
[Tatorenes u knuHUKa 3a00J1€BaHUS

XapakTepucTuka OpTOMUKCOBUPYCOB

Metonsl 1aboparopHroit nuarnoctuku: PTT'A, MOA, 1P
CrtpykTypa BUpyca KOpH, KIMHHKA, TaTOreHe3 3a00J1eBaHus
JlaGopatopHas auarHoctuka kopu: MDA, PITTA

10 [IpenapaTs! A1 NpoGUIAKTUKY U JIEUEHUS] KOPEBON MHPEKIIUU

KonTtpouabHubie Bonpockl k 3aHATHIO Ne 13 «OcTpble KMleYHble BUPYCHbIe HHpEKIUN

(OKBH): snTepoBupychl, poTaBupPyCchl, BUpPYchl renatutoB A u E. BTII past npogunax-
THKH U JIeYeHU .

N~ WNE

Knaccudukanus nukopHOBUPYCOB

OO011ast XapaKTEepUCTHKA SHTEPOBUPYCOB

Bupyconoruueckue u 3mu1eMUOIOTHYECKUE PU3HAKH SHTEPOBUPYCOB
Mopdomorust nomoBUpyCOB

JlaGopaTopHasi AMarHOCTHKA YHTEPOBUPYCOB

[TpoduakTrka NOIMOMHETUTA

PotaBupycHas undexuus, MopQosorus, 1adbopaTopHasi TMarHOCTUKA
He napenTtepansHblie BUpycHble renaTuThl: A u E.

KonTtpoJsbHbie Bonpockl K 3aHATHIO Ne 14 « Bo30yanTesm nmapajHTepaibHbIX IelaTUTOB:
B, C, A. BTII nast npopuIakTUKH U JIeYeHH .

arONOE

Crpoenue BUpHOHa BUPYCHOTO renatuTa B
I'enom BI'B

Knunuka, narorenes 3aboneBaHus
MexaHu3M peruiMKalu BUpUOHa
JlaGopaTtopnast nuarnoctuka BI'B
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6. Ilpodpunakruka BI'B
7. JlempTa — remarur, CTpOCHHE, OCOOCHHOCTH
8. BupycHsiii renatut C: cTpoeHue, peruKays

KontpoJsbHble Bonpocsl K 3aHaTUI0 Ne 15 «Mukpoouosiornueckas auarnoctuka BUY —
uHpexknun. I'epnecBupycHbie nHpexkunu u ux pasHoBuaHocTu. BTII nias npoduaakTuku u
JICYeHUS»

JlaGopaTopHasi AMarHOCTHKA BUpyca MMMYyHOAehUIInTA.
CtpoeHue BUpyca UMMYHOACPUITUTA.

PerynsropHsie ¥ CTpYKTypHBIE I'€HBI BUPYCA.
[TaTorenes, KJIMHUKA 3200I€BaHUSI.

MexaHHu3M pEeTUTUKAIlH BUPYyca ¢ KIETKOH.
M3MeHunBOCTD BUpYCA.

[TepcnekTHBBI CO3IaHKSI TPOTHBOBUPYCHBIX MPENAPATOB I TPOPHIAKTUKU U JICUCHHS .
JlaGopaTopHasi TMarHOCTHKA.

. Knaccudukanus reprecBUpycHbIX HHOEKITUI.

10. Crpoenwme BIII.

11. MexaHu3M B3aUMOJICHCTBHS BUPYyCa C KICTKOM.

12. Jlabopartopnas nquarHoctuka BIIT.

CoNo~WNE

KonTpoJsbHbie Bonpockl K 3aHATHIO Ne 15 «ApOoBupycHble HHPEKIUID)

. ApOoBupycsl. [Tonsitue.

. AnbaBupycsl. CTpoeHne Ha npuMmepe Bupyca Jjeca Cemiuke.
. AnbgaBupycsel. JKu3HEeHHBIN LUK BUPYCOB.

. ®naBuBupychl. KiemieBoit BeceHHE - JIETHUI dHIIEPaTUT.

. @naBuBHpycCHl. SnoHCKUH 3HLIEDATHT.

. @naBuBupycsl. JKenras nuxopaaxa.

. @naBuBHpychl. OMCKas reMopparuyeckas JMXopajKa.

. bynpsaBupycsl. Kpeivcko - KoHro reMmopparnyeckas JMxopajaka.
. Apenasupycsl. JIuxopaaxka Jlaca.

10. TJIIC.

11. lnarnoctuka apOOBUPYCHBIX HHPEKIUI.

O 0 I N DN W~

KoHTposbHbIe Bonpockl K 3aHATHIO Ne 16 «['eHeTHKa DaKkTepuii»

1. Moauduxaruu.

2. MyTtanuu: CIOHTaHHBIE, MHAYLIMPOBaHHbIE, R-S- nucconuanuu.
3. 'enernyeckue pekomOuHaMH. TpaHchopmanus.

4. I'enetnueckue pekoMOMHaMH. TpaHCIyKITHS.

5. N'enetnueckue pexkomOuHamu. Konbsroramus.
6. I1na3Muaml.
7. @YHKIMH MJIa3MU].
8. CBoiicTBa IIa3MuU/I.
9. Iyt nmepenauu mia3MuI.
10. 3HayeHue mWIa3MuI.

99



JIureparypa:
1. buprep M.O. CpaBOYHHUK IO MUKPOOHOJOTUYECKUM M BUPYCOJIOTHYECKUM METOJaM HCCIEI0-
Banus. M.: «Meaumunay 1982.- 462 c.
2. bopucos JI.b., Ko3emun — CokosnoB b.H., ®petigmua U.C. PykoBoacTBO k 1a00paTOpHBIM 3aHs-
TUSIM TI0 METUIIMHCKON MUKPOOUOJIOTHH, BUPYCOJIOTUU U KIMMYHOJIOTHH: YUueOHoe mocobue. — M.:
Memumuaa, 1993, — 240 c.
3. Kopomiok A.M., CooityakoB B.b. Menununckas mukpoounonorus. Yacte nepsas.- CI16, 2002.-
267 c.
4. Kopomok A.M., Cooituako B.b. Menununackas supycosiorusi. Yacts Bropas.- CI16, 2002.- 163
c.
5. KopotsieB A.W., babuueB C.A. MeaumHckass MUKPOOHOJIOTHSI, UMMYHOJIOTHSI ¥ BUPYCOJIOTHSI.
VYuebnuk.- CI16: «CnenuansHas ureparypa», 19981 — 592c.
6. ITokposckuii B.U., IToznee O.K. Meaumuuckas mukpoouosorust — M.: I'D0TAP Menununa,
1998.-1200 c.
7. Paiikuc b.H., [Toxapckas B.O., Kazue A.X. O61mas MUKpOOHOJIOTHS C BUPYCOJIOTHEH U UMMY-
HoJorHel (B rpaduyeckom n3o0paxenun). Yueonoe nocooue. M.: «Tpuaga-X2, 2002.-352 c.
8. Tou B.B. PykoBOJICTBO K MPaKTUYECKUM 3aHATHSIM 110 MEIUIIMHCKON MUKPOOHOIOTHH, BUPYCO-
JOTUU U UMMyHoJioruu. M.: Menununa, 2002. — 352 c.

100



