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BBenenue

TmarenpHbI aHamu3 Bced MHPOpMAMKM B ovyarax MH(EKIUl MO3BOJISIET
IIOCTaBUTh KJIMHUKO-3IIU300TOJOTUYECKUM JIMarHo3, KOTOPBIM HOCHUT TOJIBKO
IIPEIBAPUTEIIBLHBIN XapaKTep, TaK KaK MHOTHE KIMHUYECKUE ITPU3HAKU COBIAAAIOT,
T.€. ABIIIOTCS OOIIMMU MPU PA3TUYHBIX 3200JICBaHUSIX.

JUis Toro 4YTOOBI TOCTAaBUTh OKOHYATENbHBIM JUar€Ho3, HEOOXOIUMO
pacmoiaraTh JaHHBIMH  JIaOOpaTOPHBIX  MCCIEAOBAHUN  MATOJIOTHYECKOTO
MaTepuana, B3ATOrO0 OT OOJIBHBIX JUBOTHBIX WM TpynoB. JlabopaTopHbie
UCCJIENOBAHNS TPOBOJAT HE3aBUCUMO OT MPEABAPUTENBHOrO JauarHosa. Mx
3HAUYEHHUE BO3pAacTaeT OCOOEHHO B TOM cllyyae, Korja 3a00J€BaHHE IMPOTEKAET
aTUNMYHO WJIM B BHUJAE CMEIIAHHOW HMH(MEKIMM, a TaKkKe MpU paclrppoBKe
ATUOJIOTHH HOBBIX, paHEE HEM3BECTHBIX 3a00JIEBAHMIA.

JlabopaTopHbIe METO/Ibl AUATHOCTUKH KaK BUPYCHBIX, TaK U OAKTEpHAIbHBIX
3a00JIeBaHU, OCHOBaHbl Ha OOHApY)XEHHUM B MAaTOJOTMYECKOM MaTepuaie
BO30OyaMTeNled B OCTpOM cTaguu OOJIE3HM W Ha BBISIBICHUE MPUPOCTA
CHELM(PUUECKUX aHTUTENl Yy JKUBOTHBIX PEKOHBAJIECLUEHTOB (TMepeOoseBIIne U
BbI3/I0PABIIMBAIOIIINE).

B yueOHOM mOCOOMM M3J0KEHBI METOMAbI OAKTEPHOJIOTUYECKOH,
BUPYCOJIOTUYECKON U CEPOTOTUUYECKON JUArHOCTUKH MH(PEKIIMOHHBIX OOJIE3HEH.

bakrepronornueckass OUAarHOCTUKA  BKIIOYAET  CIEAYIOUIYK0  CXEMY
OAKTEPUOJOTMYECKUX MCCIIEIOBAHUNA: MUKPOCKOIIUYECKHE U OAKTEPUOJIOTHYECKHE
MeTOJbl (KyJIbTUBUPOBAHME, BBIIEICHHE  YUCTBIX KYJbTYp, M3yYEHUE HX
KyJIbTYpaibHO-OMOXMMHUYECKUX CBOMCTB, MPOBEICHUE OMOIOTUYECKON MPOObI), €
MoCJIeyIONel HAeHTU(PUKAIUEH B CEPOJIOTHUECKUX PEAKIIHSIX.

Bupyconornueckass AMarHOCTUKA BKJIIOYAET PEKOMEHIAINH, HAIPABIECHHBIE
Ha MaKCHMMaJIbHOE COXpaHEeHHEe 00pa3loB OMoMaTeprana ¢ MOMEHTA COCTaBJICHUS
3aBKM Ha MCCIEAOBAaHHWE JIO JOCTaBKM TPoObI B BHUPYCOJOTMUYECKYIO
nabopatoputo. Bupycosnormueckue METOABl  BKIIOYAIOT  3KCIPECC-METO/IBI,

KyJIbTUBUPOBAHUE HA pA3JIMYHBIX OO0BEKTaxX (KyJbTYphl KJIETOK W TKaHEH,
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pa3BUBAIOIIMECS KypUHBIC AMOPUOHBI, JTa0OPATOpPHBIC KUBOTHBIC) M H3YUCHUE
CBOMCTB BBIJICJICHHBIX BUPYCOB C MOCEAYIOIIEH HaeHTU(PUKAIUEH.

Ceponorvueckasi JUarHOCTUKA OCHOBaHa Ha TMPOBEACHUU Pa3IUYHBIX
CEPOJIOTMYECKUX peakiuii. B 0CHOBY MpakTUYECKOT0 MPUMEHEHHS ATHUX PEaKIuil
MOJIOKEH MPHUHIUIT TECHOM (DU3UKO-XUMHYECKONW CBSI3M MEXIY POJCTBEHHBIM
AHTUTEHOM U aHTUTEJIOoM. Ha OCHOBaHUUM 3TOTO MPUHITUIIA 10 OJJHOMY U3BECTHOMY
KOMIIOHEHTY MOJKHO CJieJaTh 3aKJIIOUYeHHE O MPUPOAEC HEU3BECTHOTO.
Ceponorvueckasi TMarHOCTHKa BKJIIOYAET CIICIYIOIINE PEaKLMU: MPEUUNUTAIIY,
arTJIIOTUHAIMN, CBSI3bIBAHWSA KOMIUIEMEHTa, (IyOpEeCUUPYIOIMINX  aHTHTEI,
UMMYHO(DEPMEHTHBIH aHAIM3, HEUTpalu3allud, pPAJMOUMMYHHBIM aHalu3 U
UMMYHOOJIOTHHT.

B naGoparopHOil JIUAarHOCTHUKE HCIOJIB3YIOT TakKXke dJIEKTPOHHYIO
MHUKPOCKOTIHIO ¥ MOJICKYJISIPHO-TEHETUUECKUE UCCIICTOBAHMS.

CBOEBPEMEHHO M TOYHO TIOCTaBJICHHBIA JMArHo3 ¢ UCIOJIb30BaHUEM
0aKTepHUOJIOTUUECKUX,  BHUPYCOJOTHUYECKUX W  CEPOJIOTHYECKUX  METOJ0B
UCCIIEIOBAaHUM mpenonpeaeiser ycnex O0opbObl ¢ MH(PEKIMOHHBIMU OOJE3HSIMU

KHUBOTHBIX.



PA3JIEJ 1
BAKTEPUOJOTHYECKAS IMATHOCTUKA

1. Metoabl 0aKTEepPUOJIOTHYECKOH THATHOCTUKH
1.1. TIpuHIUNBI OPTAaHU3AUMH U 000PYI0BaHNE BeTEPHHAPHBIX

Jaboparopmuii

JlaGopaTopHasi AMarHOCTHUKA MIPOBOAUTCSA BETEPUHAPHBIMU JIAOOPATOPHUSIMH,
KOTOpplE 1O  Macimrady cBOed  JEATENbHOCTH  MOAPA3JEISAIOTCS  Ha
pecnyonrkanckue (00JacTHBIE, KpaeBbie), 30HANIbHBIC, pAlOHHBIC, CIICIIUAJIBHBIC —
Ha NPEANpPUATUSX, TepepadaThIBAIOIINX KUBOTHOBOJYECKYIO MPOIYKIHUIO (MsCO-,
MOJIOYHbIE KOMOMHATBI W Jp.). B BeTepuHapHBIX Ja0OpPATOPUAX MPOBOISAT
JIMarHOCTUYECKUE HCCIeAOBaHUA UH(PEKIIMOHHBIX OO0JIe3HEl: Ha TyOepKyIes,
Opy1enies, CHOUPCKYIO SI3BY, POXKY CBUHEH | JIp.

baktepuonorndyeckue gabopatopur OOBIYHO Pa3MEMIAIOTCS B HECKOIBKUX
NOMEILIEHUSIX, KOTOpPhlE B 3aBUCHUMOCTH OT o00beMa paboThl U 1IEJIEBOTO
Ha3HA4YeHMs] 3aHUMAIOT OOJBIIYI0 WM MEHbBIIYyI IUlom@aab. B kaxaon
Ja00paTopuu TMPEAyCMOTPEHBI: OOKCHI Il pabOThl C OTACIBHBIMU TPYIIIaMU
OakTepuil WM BHUPYCOB, IOMEIICHUS JJs CEPOJOTMYECKUX HCCIEAOBaHUH,
MPUTOTOBJICHHUSI TUTATEIBHBIX CPEJl, CTEPUIIM3AIN, MOWKH TOCYbl; BUBAPHUIl C
OoKcaMu JJis 3I0POBBIX M TMOAOMBITHBIX KHUBOTHBIX.

B nmaGopaTopun 10DKHO OBITH Clieayroliee 000pyI0BaHUE: OMOJIOTMYCCKUMA
UMMEPCUOHHBIA ~ MHUKPOCKON  C  JOTOJHHUTEIbHBIMA  MPUCIOCOOICHUSIMU
(ocBeruTeneM, (a30BO-KOHTPACTHBIM YCTPOHCTBOM, TEMHOIIOIBHBIM KOHIEHCOPOM
W JIp.), JIIOMUHECUEHTHBI MHUKpPOCKON, TEpPMOCTaThl, O0OOpYyIOBaHUE ISt
cTepuin3aly  (aBTOKJIaBbl, CyluiIbHble ImKadbel), pH-merp, anmapar s
MOJTyYEHUS TUCTUILTUPOBAHHON BOABI (TUCTHILISTOP), HEHTPUDYTH, TEXHUUECKHE,
aHAJIMTUYECKHE W TOP3UOHHBIE BECHI; ammaparypa s GuibTpoBaHUs ((QUIBTPHI

3eliTiia 1 OakTepuaabHBIE CBEYM), BOJASHBIC OaHU, XOJIOAWIHLHUKH, armapar s
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W3TOTOBJICHUSI ~ BaTHO-MApJieBBIX  TPOOOK,  HAa0Op  WHCTPYMEHTOB  —
OAKTEepPUOJOTUYECKHUE TETIH, INMATeNd, WIJbl, MUHIETHl W JAp., jJabopaTopHas
nocyaa (mpoOupku, KkojiObl, damku IleTpu, maTpachkl, (QIaKOHBI, aMITyJbl,
MacTepOBCKUE MUIETKH, I'paayupoBaHHble Ha 1, 2, 3, 4, 5 u 10 mu) u apyroe
o0opy10BaHHE.

B  naGoparopuu  HEOOXOAMMO  HUMETh  MECTO  JUJII  OKpacKu
MUKPOCKOITMYECKUX MPENaparoB, Ie HaXOISATCA PAaCTBOPHI KPacUTENEH, CIUPT
st o0ecriBeunBanmsl, QuibTpoBambHas Oymara u ap. Kaxmoe pabodee mecto
JOJDKHO OBITh CHA0XXEHO Ta30BOW TOPENKOW (WK CIHUPTOBKON) M OaHKOW C
N€3UH(ULUPYIOLIUM PaCTBOPOM.

Jns  moBcenHEBHOM  paboThl  JlabopaTopusi  JOJKHA  pacrojaraTh
HEOOXOJMMBIMU  THUTATEIBHBIMU  CpPEelaMH, XUMHUYECKHUMH  pPEaKTUBAMU,

AUArHOCTUYCCKUMH CbIBOPOTKAMHU U JPYI'UMHU MAaTCPUATIaMH.

1.2. Texnuka 0e30nacHOCTH NpU padoTe B BeTePUHAPHOII JIadopaTopuu

1. 3axoauTh U paboTaTh B 1a0OPATOPUHU TOJIBKO B Xanare v OeJoil manovyke
(xamaT I0JKEeH OBITh HATTyXO0 3aCTErHYT, BOJIOCHI MO00paHbI MO/ IIATOYKY).

2. B nmaGopatopuio Henb3s BHOCHTHb IIOCTOPOHHHME BEIIH, MPOTYKTHI
MUTaHUA.

3. 3a KaxOpIM CTYIEHTOM IO/ OMPEJCIICHHBIM HOMEPOM 3aKpETuIaeTCs
paboudee MECTO, MUKPOCKOII U Ipyroe o00py10BaHuE.

4, Ha pabodyeM MecTe MOXKHO pa3MellaTh TOJIBKO HEOOXOAuMOe st
BBINIOJIHEHUS paboThl 00opynoBanue. OOBIYHO 3TO HAOOP KPaCOK, MPOMBIBAJIKA C
BOJIOM, CIWBHAs 4Yallka, 4Yallka C YUCTBIMH TNPEIMETHBIMH CTEKJIaMH,
OakTeproJOoruyecKas netis, 6aHka ¢ Ae3uHOUIMPYIOUTUM PACTBOPOM.

5. be3 Begoma mpenogaBaTens WU OOCTYKHBAIOLIETO TEPCOHANA HETb3s
BKJIFOYATh JIEKTPOTIPUOOPHI U anmaparypy.

6. Kaxaplii CTyIeHT JOKEH CTPOro COOJIIoAaTh aKKypaTHOCTh B padoTe,

coJiepKaTh B YMUCTOTE pabodee MecTo U 000pyI0BaHUE.
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7. Ilpu pacnakoBke Marepuayia, MPUCIAHHOTO [JIsi HMCCIIEIOBAHUA,
HEOOX0IUMO COOMIONAaTh OCTOPOXKHOCTh — OaHKW C MaTepuaioM CHapyXu
00THpaTh Ae3UHPUIUPYIOUTIM PACTBOPOM U CTABUThH TOJIHKO HA MOJIHOCHI.

8. Ecnm B mpouiecce paboThl MHPHUIUPOBAHHBIA MaTepUai CIlydyailHO morman
Ha CTOJI, €r0 HEME/UIEHHO YAAJSI0T TaMIIOHOM, CMOYEHHBIM AE3MH(PULINPYIOIINM
pactBopoM. [Ipu momamanum 3apa’k€HHOTO MaTepuaia Ha KOXY, KOHbIOHKTUBY, B
POT — HY)KHO HEMEJJIEHHO 00paTUThCS K MPENoAaBaTesio.

9. Ilo oxkoHyaHWM pabOTHI MATOJOTMYECKUNA MaTepual, HCIOJIb30BaHHBIC
KyJIbTYpbl ~MHKPOOPTaHHU3MOB, MHCTPYMEHTHI TOMECTUTb B OHKCBHI Jis
o0e33apakrBaHUs.

10. Tlepen yxomom wu3 mnabopatopur HEOOXOAMMO CHSTH CIHEIHAIBHYIO
OJIeXK ]y, TIIATEIBHO 00paboTaTh PYKH AEC3UHPUIMPYIOIIUM PACTBOPOM U BBIMBIThH

C MBIJIIOM.

1.3. O0mas cxema npoBeeHnsi 0AKTEPHOJIOTHIECKON JUATHOCTHKH

bakTepronornyeckasi IMarHOCTUKAa HAYMHAETCS C B3SATUSL, KOHCEPBUPOBAHUS
YU TPaHCHOPTUPOBKM IMAaTOJOTMYECKOTO MarTepuaiga M BKIKOYAET TpU dTama
UCCIIEJOBAHMUS:

1. MHKPOCKONIMYECKHE HCCIENOBAaHUS HCXOAHOIO MaTepuaja IO3BOJSIOT
OOHapy>XUTh HalW4YMe B HEM BO30YAMTENSA, H3YYUTh €ro MOpP(OJOTHUECKHUE
O0COOEHHOCTH U TUHKTOpHUAJIbHbIE CBOMCTBA.

2. bakTepnosiornyeckue HCCIe0BaHUSl MPOBOJAATCA C LEIbIO BBIJICICHUS
YUCTOM KyJbTYpPhl BO3OYAMTENS C YCTAHOBJIEHHUEM €ro MOP(OJOTHUYECKUX,
TUHKTOPUAJIBHBIX, KYJIbTYpaJIbHO-OMOXMMHUYECKUX CBOWCTB, a B Psjie CIy4yaeB —
AHTUT€HHOM CTPYKTYPHI.

3. buonornueckue wucciaenoBaHusi (MOCTaHOBKa OHMOMPOOBI) MPOBOASTCS
nyTeM 3apa)kKeHusi JabOpaTOPHBIX >KUBOTHBIX, KOTOPHIE MO3BOJISIIOT ONPEICIIUTh
BUPYJICHTHOCTh BO30YIUTEIS, @ TAKKE BBIICIUThH €0 B YUCTOU KYJBTYypE.

HpOBeI[eHHI)Ie HCCIICA0BaHUA IIO3BOJIAIOT OIIPCACIINTD BHUJIOBYIO



IMPHUHAIJIC)KHOCTD B036YI[I/IT€JI$I H IIOCTAaBUTD 6aKTepI/IOJIOF WYSCKUM AUAar”"os3s.

1.4. IlpaBuiaa B3ATHSA, KOHCEPBHPOBAHUS M TPAHCIOPTHPOBKH

MaTOJOIrM4€CKOro MmaTepualia

[Tpu oTOGope M 00pabOTKE MATOJOTHYECKOTO0 MaTepuana sl MePEeChUIKH B
71a060paTOpPHI0 HEOOXOIUMO MPUIEP)KUBATHCS CIEAYIOIINX TPABHIL:

- YIUTHIBATh MATOTEHE3 OOJIC3HU U TPOIIH3M BO30OYAUTEIIS;

- HCTIOJIb30BaTh CTEPUIIHHBIC HHCTPYMEHTHI U TIOCYTY;

- IOCTaBJISATh €r0 B MAKCUMAJIBHO CXKAThIE CPOKU;

- OTOMpATh MaTepHraj 10 Havyasia JCUCHUS] aHTUMUKPOOHBIMH TIpeTapaTaMHu.

B nmaGoparoputo MoOryt OBITh HampaBjieHbl: a) NpoObl MaTepuaia OT
OONMBHBIX M TOAO3PUTEIBHBIX B 3a00JICBAaHUHM JKMBOTHBIX: KpPOBb, CBIBOPOTKA
KpOBH, KaJ, MOYa, MOJIOKO, JKCCyJaThl, THOH, COCKOOBI C KOXH W Jp.; O)
MaTOJIOTUYECKUI MaTepuall OT TPYMNOB JKUBOTHBIX: aOOPTHUPOBAHHBIN IUIO/,
TpyO4daTass KOCTb, JUM(DOY3JbI, MBIIIIB], TOJOBHOH MO3T, CIHWHHOH MO3T,
NapeHXUMATO3HbIC OpPraHbl U Jp.; B) HMpoObl 00BEKTOB BHEINIHEH cpenbl (Boja,
nouna, pypax) K€y, HaCeKOMbIE, TPHI3YHBI U JIp.

Tpymbl MENKUX JKHBOTHBIX, a TaKXe TIOPOCST, SATHAT, TEIAT JIydIle
MOCHIJIATh IIEJIMKOM BO BJIArOHETIPOHUIIAEMOI Tape.

TpyOuatble KOCTH, OTMpaBIsICMbIC HAa WCCICAOBAHHUE, JODKHBI OBITh
IIEBIMHA, C HETIOBPEKJACHHBIMH KOHIIAMH, OOCPHYTHIMH B Mapili0 WJIM TIOJOTHO,
CMOYCHHOE Je3MHPUIUpPYIOMmed >XUIKOCcThio (5 % pacTBopoM KapOOJIOBOM
KHCJIOTBI).

[lepen orGopoM mpoO MosioKa COCOK BbIMeHH ne3uHduiupyor 70 %
cnuptoMm, caauBator 100-150 My Mosoka B 0aHKy C  J1e3pacTBOpPOM, a
MOCIIEAYIONTUE OPIHH B KomudecTBe 30 MJI — B CTEpUIIBHBIE COCY/IBI.

KpoBb GepyT B mpoOHpKu win KOJOBI M3 SIPEMHOUM BEHBI C COOJIOACHUEM
crepusibHOCcTH. Kanm OepyT W3 mNpsAMOMl KHUIIKM CTEKJISIHHOW TpyOOUYKOW C

OILUIaBJICHHBIMH KpasiMH, OIHWH KOHCII Tp}I6O‘-IKI/I 3aKPbIBAIOT BaTHO-MapHeBOﬁ
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npo6koil. [locne B3sTHS Kasla TPyOKy OMyCKaroT B IPOOUPKY ¢ (GU3HOIOTHYECKUM
PacTBOPOM.

Mouy y ®UBOTHBIX OEpYT C MOMOUIBIO KaTeTepa.

Dkccynar  OepyT MAcTEpPOBCKUMHU — MUIETKAMH WM CTEPWJIbHBIMU
TaMIIOHAMH.

CockoOBbI cO CIM3UCTBIX 000J0YEK U KOXKH OEpyT CTEPHIIBHBIM CKaJbIIEIeM
B CTEPWIbHYIO TOCYQy C HpOoOKON. AOOPTHPOBAHHBIM IJIOA TEPBOM MOJIOBUHBI
OEpEMEHHOCTM  HANpaBIAIOT LeAuKoM. OT IUIOJOB  BTOPOW  IOJIOBUHBI
OepeMeHHOCTH OepyT MapeHXUMATO3HbIE OPTAHbI UITU TUIO/ HAIIPABIIAIOT LIETHKOM.

OT TpynoB 00s3aTENBHO OEPYT CEPJILIE LIETUKOM C KPOBBIO.

Kycouku cene3eHKH, NOYEK, MEYEHH C JKEIYHBIM Iy3bIpeM OepyT,
UCITIOJIb3YsI CTEPUIIbHBIE HHCTPYMEHTHI U CTEPUIIBHYIO IIOCYAY.

Kenynok M KHUIIEYHUK NEPEBSA3BIBAIOT JUTIaTypoll ¢ OOOMX KOHIIOB U
MOMEMIAIOT B OTJIEIBHYIO IOCYY.

Mo3r 1i1s ucciaeI0BaHts HAPABISIOT LIEJIMKOM.

[Ipy ymakoBKke NATOJOTMYECKOrO0 Marepuaiga HEoOXOJIUMO HCKIIOUYUTh
3arpsiI3HEHUE €To MOCTOPOHHEH MUKPO(]IOPO U3 BHELIHEH CPEIbI.

[TaTonornyeckuii marepuan IOJKEH OBITh JOCTaBICH B JIa0OpAaTOPHUIO B
TEUEHHE MEPBBIX 24 YAaCOB MOCIE €ro B3ATHA. Ecin 3TH yClIOBUS TPYAHO
BBITIOJIHUTD, TO MaTepHas He0OXoauMo KoHcepBupoBath 30 % BOJAHBIM PACTBOPOM
rviepruHa und 10 % BOAHBIM pacTBOPOM XJIOPUCTOTO HATPUSI WIIM PACTBOPOM
TJIMIIEPUHA C XJIOPUCTBIM HaTpueM (riuuepuna — 250,0 MiT; XJIOPUCTOTO HATPUS —
5,0 r; qucTumpoBaHHOM Boabl — 750,0 mi).

JlocTaBka MaTOJIOrMYECKOro marepuaia B J1A0OpaTOPUIO OCYIIECTBISAETCS
HapoyHbIM. Ha B34ThI NATOJNOTMYECKUM MarTepuali, HanpaBlIEMbId B

71a00paTOPHIO, COCTABIISIETCSI COMPOBOIUTEILHOE THUCHMO T10 CIICAYIOIIEH dopme:



ConpoBoaurteibHOE MUCHMO

HA MaTOJOTMYECKHU MaTepuaJl

B BETEPUHAPHYIO Ta00PATOPHIO

(pecry0OnuKaHCKyI0, 00JIACTHYIO, palOHHYIO)

Anpec
[Tpu 9TOM VTS 0aKTEepUOJIOTUUECKOTO, T'HCTOJOTHYECKOTrO,
TOKCHUKOJIOTHYECKOTO, MHKOTOKCHKOJOTHYECKOTO, CEPOJIOTUYECKOTO

UCCJICIOBAHMS HAIpaBisieTcss Marepuan (IepeuuciuTh ¢ HyMepaluel Bech
MaTepuai, Hampumep: 1 — cepAre ¢ KpoBbIO, 2 — KyCOUEK TCUCHH C JKCTIHBIM
My3bIpEM, 3 — TpyOuaTas KOCTb u T.J.)

oT

(YKa3aTh BUJ >KHBOTHOTO, TI0JI, BO3PACT, HHBEHTAPHBII HOMED, TPYIITY, BIaJENbIa).

Jlata 3a0oneBaHus (3KMBOTHOTO) , Tagexa

Knunnueckas KapTHhHa

I[aHHble MMaToJIOr0aHATOMHUYCCKOI'O BCKPBITHUA

SONHU300TOIOTHUECKUE JaHHBIC

[IpenanonoxuTeaIbHbIN JUATHO3

IIpoury uccienosarh Ha

ITpocum ucknr04nUThH 3200JI€BaHNE

Jara JIomKHOCTB

[Tonnuce (dPamunus MOJTHOCTHIO)

OOpartHbIit anpec
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2. Mukpockonnyeckue MeToabl HCCJIe10BAHUI

2.1 YeTpoiicTBO MUKPOCKONIA U MPABWJIA PA00THI C HUM

MUKpOCKOITbI MO3BOJIAIOT UCCIIEI0BATh OOBEKTHI B MPOXOsleM cBere. Takue
MHUKPOCKOIIbI COCTOSIT U3 MEXaHUYECKOM M ONTUYECKON YacTei.

Mexannyeckasi 4acTh BKJIIOYAET IITATHUB C MPEIMETHBIM CTOJMKOM U TyOycC.
[IpeaAMeTHBIA CTOJMMK C TOMOINBIO BUHTOB MOXET IepeMeniaThCsi B
TOPU30HTAIBHOM TIOCKOCTH. OH MMeeT JBe KIeMMbI, (UKCHUPYIOIIUE Mpernapar.
BepxHss yacTe mTaTtiBa — TyOycoiepKaTellb — MOXKET EPEMEIAThCs C TOMOUIBIO
MaKpOMETPUYECKOTO M  MHMKPOMETPUYECKOIO  BHHTOB, IPEAHA3HAYEHHBIX
COOTBETCTBEHHO i rpyOod HM  TOYHOM  (POKYCHpPOBKM  IHpenapara.
MukpoMeTpuueckuii BHUHT SIBJISIETCSl OJHOW W3 HamOojee XpYNKHUX dacTed
MUKPOCKOTIa U OO0pamarbCsi C HUM HYXHO OCOOEHHO OCTOpPOXXHO. IloyHbIMA
MOBOPOT ero nepensuraetr Tyoyc Ha 0,1 mm.

B BepxHeitl yactu TyOycozeprkaTelis HaX0IUTCs BpaIlaloIUiCs BOKPYT CBOEH
OCH pPEBOJIbLBEP, B OTBEPCTHUSI KOTOPOrO BBUHYEHBI OOBEKTHUBBL. B BepXHHMII KOHEll
TyOyca BCTaBIISIETCS OKYJISIP.

Onmuyeckas yacms COCTOUT U3 OOBEKTHUBOB, OKYJIIPOB U OCBETUTEIHHOTO
anmnapara.

Oxynsip BcTaBisieTcsl B BepXHUM kKoHell TyOyca. OH COCTOUT M3 JIBYX JIMH3 B
onpase. Ha okynspe umerorcst nudpoBble 0003HAUEHUS, TOKA3bIBAIOIINE CTETIECHb
yBeIM4eHUs n300paxenus B 7, 10, 15 pas.

OOBEKTUB TpENICTaBIsAeT cO00M cucTteMy onTuueckux juH3. Ha oObekThBax
UMEIOTCSI 0003HAUYEHMS], YKA3bIBAIOLIME YBEJIMUYEHUE, AaBaeMoe OOBEKTUBOM (X8,
x40, x90). Paznu4aror cyxue ¥ MMMEPCUOHHBIE 00beKTHBBI. OOBEKTHUBBI, TAFOIITHC
yBenuuenre B 8§ u 40 pa3, Ha3pIBAlOTCS CyXHMH, TaK Kak NpH padoTe Mexay
OOBEKTMBOM W TIpemaparoM HaxXOAUTCs CcJIoM Bo3ayxa. MMMepCHOHHBIM
Ha3bIBACTCSI OOBEKTHB, TIPH PAbOTE ¢ KOTOPHIM MEXKIY MpenapaToM U 00bEKTUBOM
MOMEIIAeTCsl Karjisi UMMEPCUOHHOTO (KeIpoBOro) macia. MIMMepCHOHHOE Macio

UMEeT ONTHYECKUN KOADOUIIMEHT MpenoMiieHus, ONM3kuii K KOOI UIIMEHTY
11



IPEJIOMJIEHUS CTEKJIA, 0JIaro1apsi 3TOMY CBETOBBIE JIyUH, HE OTKJIOHSISICH OT CBOETO
NEepPBOHAYAJILHOTO  HAMpaBlIEHUsA, TMOMAJal0T Ha JUH3Y 0O0bekTuBa. B
paccMaTprBaeMOM MHUKPOCKOINE OOBEKTHB C yBenudeHueM X90 sBisercs
uMMepcuoHHbIM. OOliee yBeTU4YeHHE, KOTOPOE JAAeT MHUKPOCKOI, OMpeeisieTcs
MPOU3BEJICHUEM BEJIMYMHBI YBEJIUYEHUS OOBEKTHBA Ha BEJIUYWHY YBEIUUYCHUS
OKyJisipa. OTYETIIMBOCTh MOIYYaEMOT0 M300paKEHHsI 3aBUCHUT OT pa3pellaromiei
CIIOCOOHOCTH MHMKPOCKOIIA — MUHUMAJILHOTO PACCTOSIHUS MEXKIY JBYMSI TOUKaMH,
BOCIIPUHUMAEMBIMH pa3ieiabHO. CBETOBOM MHKPOCKOII ITPU OCBEIIEHUH BHIUMbBIM
CBETOM MMEET Pa3pemaronyto crmocoOHOCTh 0k0JI0 0,2 MKM.

OcBeTHuTENnBHBIN anmapaT COCTOUT M3 KOHJEHCOpAa, 3€pKajla, HPHUCOBOM
muagparmbel. OH TpelHa3sHAyeH s Hawilyyllero ocpemieHus npemaparta. C
IOMOILBIO 3€pKaja JIydd, UCXOIAIIME OT HCTOYHHMKA CBETa, HANPAaBIISIIOTCA B
KOHJIEHCOp, KOHLUEHTPUPYIOUA cBET B cBoeM (okyce. IloBepxHOCTh 3epkaiia ¢
OJIHOM CTOpOHBI IUIOCKasA, ¢ Apyroi BorHyTtas. llpu ecTrecTBEHHOM HCTOYHUKE
CBETa IMPHUMEHSETCSI BOTHYTOE 3€pKajio, IpPU HCKYCCTBEHHOM (OCBETHUTEIb,
AJIEKTPOJIaMIIa) — IIOCKOE.

Kongencop ¢ wupucoBoil naumadparmMoil mnpeacraBiseT coOOM cucremy
ONTUYECKUX JIMH3 U CIYKUT JJI1 COOMpaHMs Jydeld CBeTa M HANpaBICHUS UX C
noMoOIIbl0 BUHTA. [Ipy omyckaHuu KOHAEHCOpa TOJIE 3pPEHHUS] HECKOJBKO
3aTeMHSETCS, TPU MOJHATUU — ocBelaercs. MpucoBas nuadparma ciykuT Aiis
pPEryIMpOBAHUSI MHTEHCHUBHOCTH CBETa, KOTOPOE OCYIIECTBISAECTCS C MOMOUIBIO
pplyara pacuUIMpEHUEM WM CY)KEHHUEM OTBEpPCTHUS, MPOMYCKAIOIIEro CBET K
KOHJIEHCODY.

BhlIlyCKaroTCsl TakKe JOMOJHUTENbHbIE MPUCHOCOONIEHUSI K MHUKPOCKOIY,
KOTOpBIE IMO3BOJSIOT MAaKCHUMAJIIBHO HCIIOJNb30BaTh BCE €ro BO3MOXKHOCTH,
o0JeryaroT yciaoBusi pabOThl M 3HAYUTENBHO PACHIMPAIOT AMANa30H NPUMEHEHUS.
B MHKPOOMOJIOrUH 4acTO UCIOB3YIOTCS CIIEAYIONINE MPUCTIOCOOICHNUS:

1. KonaeHcop TeMHOTro moJisl.

2. ®azoBo-koHTpactHOe npucnocoodnenne Kd-1, Kd-4 u qpyrue moaemnu.
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3. bunokynspHas Hacaznka, NpUOIIDKAIOMIAS MHUKPOCKONHMIO K YCJIOBHSIM
€CTECTBEHHOTO 3pEHUSI.

4. Ocerutenn OWU-7, OU-19 wu gpyrue wmoxaenu, 00OECICUNUBAIOIINEC
ONTUMAJIbHOE M CTA0MJIBHOE OCBEIIEHHE, MHTEHCUBHOCTh CBETa KOTOPBIX
PEryJIUPYETCS PEOCTATOM.

5. Okynsip-MUKpPOMETPp U OOBEKTUB-MUKPOMETP, NpeJAHA3HAUYCHHBIC IS
U3MEpPEHUS MUKPOCKOITMYECKUX 0ObEKTOB.

6. HarpeBarenbHbIi  CTOJMMK,  KOTOPBHIA  yCTaHAaBIMBAETCS  BMECTO
MPEAMETHOIO CTOJMKA MHUKpOCKONa Juisi oOecleueHuss MNOCTOSSHHON
temneparypbl 37 °C. Ilpumensercs uisl AJUTENBHOTO HAOJIOJEHUS 3a
KUBBIMU MUKPOOpPraHU3MAaMH.

/. PucoBasbHbII anmapat 1151 BBICOKOKaueCTBEHHOM 3apuCOBKH IIpenapaTta, ¢
MTOMOIIBIO KOTOPOT'O MOKHO OJTHOBPEMEHHO BUIETh U300pakeHrE 00bEKTa
u Oymaru, pacrnoJjioO’keHHOM Ha CToJIe BOJIM3M MHUKPOCKOIA, 1 OOBOJIUTH Ha
OyMare KOHTYpbI O0BEKTa.

8. LlBeTHble, HEHTpandbHBIE M TEIJIOBBHIE ONTHYECKHE CBETO(PMIBTPHI
YCTAHABJIMBAIOTCS MEXAY HCTOYHUKOM CBETa M MHUKPOCKOIIOM U
OPUMEHSAIOTCST Tpu  MuKpodoTorpadhuu U CHEUUATIbHBIX METOoJax
MUKPOCKOIIUU.

9. Muxkpodoronacanku M®DH-1, M®H-3, u apyrue wmomenu s
dboTorpadupoBaHusi MUKPOCKOITUYECKUX OOBEKTOB.

10.MukpoycraHoBKka aiis nertpadepHoit (MpephIBUCTON) MUKPOKHHOCHEMKH,
NPUMEHSIOIAsACA B COYETaHWU C (ha30BO-KOHTPACTHOW MHMKPOCKOMUEH,
MO3BOJISIET  M3YYUTh  AUMHAMUKY  Pa3BUTUS U Pa3MHOXKEHHS
MUKPOOPTaHU3MOB, BIMSHUE HA HUX Pa3HbIX (PAKTOPOB U MHOTHE JPYTUE
BOIIPOCHI.

[TpaBumna paboTbl CO CBETOBBIM MUKPOCKOIIOM:
1. YcTaHOBUTH HamIydlllee OCBEIIEHUE OISl 3pEHMSI MUKPOCKOMA, JIJISl 4Ero:
- IOCTaBUTh O0OBEKTUB X8 Ha 1-1,5 cM BhbIlIe OT YPOBHS MPEAMETHOIO CTOJIMKA

MHUKPOCKOIIA,
13



- IOAHATH KOHACHCOP 10 YPOBHS MPEIMETHOTO CTONMKA (Arnadparmy OTKpBITh),
- HCII0JIb30BATh IJIOCKOE (BOTHYTOE) 3€pKajlo M HANTHU HaMTy4dlllee OCBEIIECHUE.
Y cTaHOBUTH IIpenapar, yKpenus KIEMMAMHU.

Hanectu kamiro HNMMCPCHOHHOI'O MacJjia B ICHTP IIPCIIapara.

2

3

4. 3ameHUTh 00bEKTUB X8 Ha X90.

5. ITlorpy3uth 00bekTHB Xx90 B Macio ¢ MOMOIIBI0 MAKPOBHUHTA.

6. HaOmronas B okysisip, yCTAHOBUTh MAaKPOBUHTOM KaKOe-THO0 M300pakeHHeE.

7. C moMmoIbl0 MHKPOBHHTA, Bpalllas €ro Ha MoJI-000poTa B Ty WM HHYIO
CTOPOHY, YCTAHOBUTDH YETKOE N300paKeHHE.

[Tocne okoHuyaHust pabOTHI MPUBECTU MUKPOCKOIT B MOPSIIOK JIJISt XPAHECHUS :
[TogHATh MAKPOBUHTOM TYOYC MHUKPOCKOIIA.
Y6parts npemnapar.

Cangerkoii cHATH ¢ 00bekTHBA X90 MacCIO U YCTAHOBUTH OOBEKTUB X8.

OnyCTuTh KOHAEHCOP.

ok WD

HOIIJIO)KHTB Caﬂ(beTKy moa OOBEKTHB U OIIYCTUTD TY6YC MHUKPOCKOIIA.

2.2. Buabl MUKPOCKOIIUU M UX HA3HAYEHHUE

JUist MUKpOOHMOJIOTUYECKUX HCCIEIOBAHUNM MCHOJIB3YIOT Pa3JIMYHbIE BUIbI
MHUKPOCKOIIUU:  CBETOBYIO, JIIOMHUHECIIEHTHYIO, TEMHONOJbHYI,  (a3oBo-
KOHTPAaCTHYIO, 3JIEKTPOHHYIO.

Hanbonee pacnpocTpaHeHHBIM METOJOM SIBJISIETCS CBETOBasi (ONTHUYECKAs)
MUKPOCKOITHS.

B HacTosdiee BpeMs OTE€UYECTBEHHAs MPOMBIIIIEHHOCTh BBITYCKAET Camble
pazHooOpasHble Ouosiorudyeckue Mukpockomsl: MBU-1, -2, -3, -4 (MuKpockomn
Ouonornyeckuil  uccienoBarenbckuii), MBP  (paboumii), JIOMUHECUHEHTHBIE
Mukpockornsl (MJI-1, MJI-2), a5ieKTpoHHBIE.

[Ipy MHKPOCKONUPOBAHUU HU3YYAIOT MOPQOJOTHUI0O MUKPOOPIaHU3MOB, HX
TUHKTOpUAJIbHBIE CBOMCTBA (OTHOILIEHUE K KPACUTENSIM), a TAKKE CTPYKTYpHbIE

0COOEHHOCTH (CITOPHI, KATICYJIbl ), ITOJBUKHOCTH U JIP.
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Mukpockonus ¢ ¢azoso-konmpacmuwim ycmpoticmeom. C ToMoIIbio $hazoBo-
KOHTPAcCTHOTO YCTpPOMCTBa pa3nuuus B (pa3ze CBETOBBIX JIydeil MpHU MPOXOKICHUU
UX 4Yepe3 MpOo3padyHble OOBEKTHl MPEBPALIAIOTCS B aMIUIMTYJIHBIE, B pE3yibTaTe
4ero 0ObeKThl CTAHOBSATCA KOHTPACTHBIMU. MeTo1 (ha30BOro KOHTpAcTa Mo3BOJSET
YBUJETh MpO3pauyHble 00BEKTHl 00Jiee YEeTKO (KOHTPACTHO), HO HE YBEIUYHBAECT
paspemaronieii cnocoOHocTH MUKpockona. OCHOBHas LEHHOCTh 3TOr0 METOoJa
COCTOUT B TOM, YTO OH JIa€T BO3MOXHOCTb HaOIIOAaTh >KUBbIE OOBEKTHI 0€3 UX
¢duKkcaluy 1 OKpaIIMBaHHUs.

@Da30BO-KOHTPACTHOE YCTPOWCTBO TPEICTABIAECT COOOMl MPHUCTaBKY K
MHUKPOCKOIly M COCTOMT W3 CHEUHUAJIbHBIX (Pa30BbIX OOBEKTHUBOB, JArOIIUX
pa3IMYHOE YBEIMYECHHUE, KOHIEHCOPa ¢ HA0OPOM KOJIBLEBBIX IUadparM, Kaxxaas u3
KOTOPBIX COOTBETCTBYET OIpPENEICHHOMY OOBEKTHBY, M BCIOMOIAaTEIbHOIO
MUKpockona. Bce ¢pazoBbie 00BEKTUBBI UMEIOT Ha orpaBe OYKBY «Dy.

Muxpockonusi 6 memnom none. MUKpOCKONIUS B TEMHOM I10JI€ OCHOBaHa Ha
OCBEILEHUN OOBEKTa KOCHIMM JyyaMu cBeTa. Jlyunm He momanaroT B OOBEKTUB U
OCTAIOTCS HEBUAMMBIMHU ISl IJ1a3a, O3TOMY I0JI€ 3PEHHUSI BBITJIAJIUT COBEPIIEHHO
yepHbIM. Ecim mnpemnapar COIEpPKUT MHUKPOOPTAHM3MBI, TO KOCBIE JIy4d B
OIPEJEIICHHON CTEIIEHN OTPAYKAIOTCS OT UX MOBEPXHOCTH M, OTKJIOHSSICh OT CBOETO
NEPBOHAYAJILHOTO HAMpAaBIIEHUs, TMOMAaaalT B 00BEKTUB. B 3TOM ciiydyae Ha
UHTEHCUBHO YE€pPHOM I10JI€ BUJHBI OCJICTIUTENIBHO SIPKHE CBETAIIUECS OOBEKTHI.
Takoe ocBelIeHUE JOCTUraeTcs NMPUMEHEHHEM CHEIUATbHOIO0 TEMHOIOJIBLHOTO
KOHJIEHCOpa, MMEIOLIEro 3aTEMHEHHYIO CpPeAHIO 4acTh. [lo3ToOMy LEeHTpasibHbIE
Jy4d CBETa, MAYLIME OT 3€pKaja, 3aJep>KUBAIOTCA, a B IUIOCKOCTH Mperapara
NOMNaJa0T TOJIBKO OOKOBBIE JIyYH, OTPa)KEHHBIE OT 3€pKaJIbHBIX MOBEPXHOCTEH,
PacnoJIOKEHHBIX BHYTPU KOHJEHCOPA.

[Ipy MUKPOCKONMPOBAHMH B TEMHOM IIOJIE MOXHO YBUIETh OOBEKTHI 3a
npeaesaMyu BUAMMOCTH OOBIYHOTO MUKpockona. OgHako HaOmoaeHne 00BEKTOB B
TEMHOM TI0JI€ MO3BOJIIET PA3JIMUUTh TOJIBKO X KOHTYPBI U HE AT BO3MOKHOCTHU
pPaccMOTpPETh BHYTPEHHEE CTPOEHUE.

.]]lOMUHBCZ/;eHWZHCl}Z MUKDOCKONUAL. .HIOMI/IHGCLIGHTHBII\/JI MHUKPOCKOIT COCTOUT H3
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CHJIBHOTO  HMCTOYHUKA  yJIbTPa(QHUOJIETOBOIO  CBETa, CBETOPUIBTPOB U
OMOJIOTMYECKOTO0  MHUKpOCKOma. Mexay HUCTOYHHMKOM CBeTa U 3€pKajoM
MHUKPOCKOIIa yCTaHaBIMUBaeTCd cHHe-puoneroBeiii ¢uiabtp. Jlyunm cBeta c
KOpPOTKOM BOJIHOM, IoMajas Ha mpemnapar, Bo30yXkaalT B HeM cBedeHue. Ha
OKYJISIp MHKPOCKOIIA CTaBST JKENThIA (WIBTP, KOTOPBIH OTCEKAaeT CHUHE-
¢duoneToBble Ty4H U MPOIYCKAET JJIMHHOBOJIHOBBIC JTYy4YH, BUIUMBIEC ria3oMm. B
JIIOMHUHECLICHTHOM MUKPOCKOIIAH OosnbIIOE 3HAYCHHUE UMeEeT
UMMYHO(DIIOOPECHEHTHBIA ~ METOJl €  HCHOJB30BaHHMEM  CHEIM(PUUIECKUX
JIOMHUHECLIEHTHBIX CBIBOPOTOK.

WX mpuroTtoBieHHE OCHOBAaHO Ha CIIOCOOHOCTH HEKOTOPBIX (PIIFOOPOXPOMOB,
HalpyuMep H30IuaHaT (QIIOPECIIEMHA, BCTYNAaTh B XHMHYECKYIO CBA3b C
CBIBOPDOTOYHBIMH ~ OenkamMu  0€3  HapylleHus HUX  HUMMYHOJIOTUYECKOM
CrenuPpUIHOCTH.

[Ipu npsmMom uMmMmyHOQIOOpeceHTHOM Metone KyHca cnemuduueckue
aHTHUTEJA, CBS3aBIIMECS C MUKPOOHBIMHU aHTHUTE€HaAMH, OOpa3yrT KOMIUIEKCHI,
KOTOpPBIE CBETATCS NpPH JIIOMUHECHEHTHONM MUKpockonuu mnpenaparos. llpu
HENpsIMOM ~ METOAE BHayalle aHTUreH 00pabaTbiBalOT  T'OMOJIOTUYHBIMU
HEe(II0OPECIUPYIOIIMMH aHTUTEIaMH, 00pa3yeTcsi KOMIIJIEKC aHTUT€H - aHTHUTEJIO,
JUIs OOHapyXEHUs KOTOPOro MPUMEHSIOT (DIFOOPECHUPYIONIYI0 AHTUBUIOBYIO
CBIBOPOTKY, COOTBETCTBYIOLIYK) BHJy >KMUBOTHOIO INPOAYLIEHTa TOMOJOTHYHBIX
aHTUTEN. AHTHBUAOBBIE CBHIBOPOTKH TOJYyYalOT, HMMYHH3UPYS >KHUBOTHBIX
rJI00yJMHAMU  KMBOTHBIX T€X BHUJAOB, KOTOpPBIE CIYXAaT MPOayLEHTaMHU
AHTUMHUKPOOHBIX aHTUTEIL.

ONneKkmponHas  MUKpOCKONUA.  DJNEKTPOHHAsT  MHUKPOCKOIIMS  JIEJIAeT
BO3MOXKHBIM HaOJII0JIeHHE OOBEKTOB, pa3Mepbl KOTOPHIX JIekKaT 3a MpelesiaMu
paspemaroieii cnocooHoct cBeToBoro Mukpockomna (0,2 MKM). DIEeKTpOHHBIN
MUKpockornt (OM) npumeHsieTcss il HU3y4YEHUsS BHUPYCOB, TOHKOTO CTPOEHUS
pa3IMYHBIX MHKPOOPraHU3MOB, MAaKpPOMOJEKYJSIPHBIX CTPYKTYp M APYTHX
CyOMHKPOCKOITMYECKUX OOBEKTOB.

B DM cBeroBble Jy4d 3aMEHSIET MOTOK 3JEKTPOHOB, HMEIOUIUN MpHU
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ONPEJENECHHBIX YCKOPEHUSAX MIUHY BOJHBI 0K0j0 0,005 HM, T.e. moutu B 100 000
pa3 Kopoye JJIMHBI BOJIHBI BUAMMOTO CBeTa. Bbicokas paspelaroiias criocoOHOCTb
ANEKTPOHHOTO MHKPOCKOMa, mpakThudecku coctasisitomas 0,1-0,2 HM, mo3BoJseT
MOJIY4YUTh o0111ee nosie3noe yreandenue 10 1000000 pas.

Hapssny ¢ mpubopamMu  «IIpOCBEYMBAIOLIETO»  TUIA,  HMCHOJB3YIOT
«CKaHHMPYIOIINE» DIIEKTPOHHBIE MHUKPOCKOIIBI, OOecrneunBaronme penbedHoe
M300pakeHrne MOBEPXHOCTH 00BbeKkTa. Pa3peraronias cnocoOHOCTh ATUX TPUOOPOB
3HAYUTEIBHO HMXKE, YEM Yy DIIEKTPOHHBIX MHKPOCKOINOB «IPOCBEYHBAIOIIEI O

THIIA.

3. HpI/II‘OTOBJIeHI/Ie npemapartoB 1Jii MUKPOCKOIINMH

3.1. Texnnka NPUroTOBJIEHUA MPENAPATOB JJI1 MUKPOCKOIUH

[Ipenapatb! 1151 MUKPOCKOIIMH TOTOBST Ha MPEIMETHBIX cTekiax. s padoTbl
HEOOXOJMMO HMMETh CIEHHAIbHO MPUTOTOBJICHHBIE MPEAMETHBIE U TOKPOBHBIE
CTEKJIa, KOTOPBIEC TOJKHBI ObITh YUCTHIMU U 00€3’)KUPEHHBIMH.

HoBbie cTekiia MOIOT B Teruiod Boje ¢ MbUIOM. Jljisi 00e3KupuBaHMS HX
noMeniaroT Ha 2-3 nHa B cmech Hukudoposa (paBHbIe 00beMbl ciupTa U 3rpa B
COCYJI€ C MPUTEPTOHN TPOOKOIN).

Ecnu mpeameTrHbie WM TOKPOBHBIE CTEKJa ObUIM B YMOTPEOJEHWUH, HX
00pabaThIBalOT XPOMOBOM CMECHIO, MPOMBIBAIOT BOJIOM, KUTIATAT 30-40 MuH B 5 %
pPacTBOpPE COABI.

HeobOpaboTannbie cTekiaa MOXKHO 00€3)XKHPUTh, HATEPEB UX MBLUIOM, a 3aTeM
MOYUCTUTh CyXOM TKaHblO. Karuis BOJbI, HAHECEHHAs Ha XOPOIIO 00E3KUPEHHOE
CTEKJIO, pacTekaeTcsi paBHOMepHO. Ha HegocTaTouHO 00€3)KMPEHHOM CTEKJIEe BOJa
pacnazaeTcsi Ha MEJIKUE Karljiu.

B 3aBucuMocTH OT XapakTepa HCCIEIyeMOro maTepuajia Mpu €ro B3ATUU
UCIIOJIB3YIOT OAKTEPUOJIOTMYECKYI0 METNII0 WM MacTepoBCKylo numneTky. [lersro
JENaT W3 IUIATUHOBOW WJIM HHUXPOMOBOM IIPOBOJIOKM JIMHOW 5-6 cM H

3aKpeIUIsIoT B neTienepxarene. Ha xonue mpoBosioku nenaroT netio. [letiro
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JIepKaT, KaK KapaHjaam. Pabouyro 4acTh NeTIM CTEPUIM3YIOT B IUIAMEHH TOPEIKU
B BEPTUKAJIILHOM ITI0JIOXKEHUH, CHAYaJla KOHEL IIETJIM, 3aTEM IETIEAEP/KATEb.
[IpuroroBieHne OKpalIeHHOro Mpenapara (Ma3ka) COCTOUT U3 HECKOJIbKHX

ATarnoB: 1) mpurotosiieHue; 2) BeicyluBanue; 3) gukcarus; 4) okpacka.

1. Ilpucomosnenue maska

Ha npenmeTrHOM cTekiae ¢ 0OpaTHOW CTOPOHBI BOCKOBBIM KapaHJalloM
0003HAYAIOT MECTO Ma3Ka JUAMETPOM 2-3 CM.

N3 KynbTypbl, BBIPAIICHHOW HA >KUIAKOW NUTATEIBHOM Cpele, CTEPUIbHOU
nemieid OepyT Kalullo MaTepualla U paclpelessiioT Ha MpeAMETHOM cTekie. M3
KyJbTYp, BBIPAlllEeHHbIX Ha IUIOTHOM cpeAe, NeTiedl ¢ NOBEpPXHOCTH OepyT
HEOOJIbIIOe KOJMYECTBO MaTepuasa, pa3MEIIMBalOT B 3apaHee HAHECEHHOW Ha
NPEIMETHOE CTEKJIO Karie (DU3HOJOTMYECKOTO pacTBOpa WM BOABI U
pa3MasbIBaloT 0 CTEKILY.

W3 my10THOTO MaToJIOTMYECKOro MaTepuaia (leueHb, MOYKH, CEeJIe3eHKa U JIp.)
JeNalT Ma3KH-OTHEeYaTKu. /[l 3TOro CTepuiabHBIMM HOXXHHUIAMHU OTpPE3aroT
KyCOYEK OpraHa W IPUKIAABIBAIOT K NIPEIMETHOMY CTEKIy, Jenas OAUH WU
HECKOJIBKO OTIIEYaTKOB.

2. Bvicywusanue maska

Ma3ky BBICYIIMBAaIOT Ha BO3J1yX€ IPU KOMHATHOW TeMIlepaType WIH B
TEPMOCTATE.

3. Qukcayus masxka

Ma3sku QUKCUPYIOT MOCIIE MOJTHOTO BBICHIXaHUS C LENbIO:

1) 3aKpenuTh Ma30K Ha CTEKIIE;

2) youts 6akTepuu;

3) yOutbie OakTepuu Jydile BOCOPUHUMAIOT KPACKY.

duKcalnio Ma3KoB OCYIIECTBISIIOT OJHUM U3 JBYX CIIOCOOOB: PU3UYECKUM U
XUMUYECKUM. DU3NYECKU METOJ 3aKJIIYAETCS B TPEXKPATHOM NPOBEIECHUHU
oOpaTHOM CTOPOHON Ma3Kka uepe3 IlamMsi CIOUPTOBOM TOPENKH, 3aJep’KUBasi B

IJIaMeHH Ha 1-2 CeKyH/IbI.
18



[Tpu xumMH4EeCKOM crioco6e Ma30K MOTPYKAOT B JKHUAKOCTH:

a) 3 TIIOBBINA ciupT 96 % Ha 10-15 MuHyT, WU

0) cMech paBHBIX 00beMOB criupTa U 3upa Ha 10-15 MuH, unu

B) alleTOH — 5 MUHYT.

4. Oxpacka maska

bakTepun pa3iauyHO OTHOCSTCS K KpPacUTENSAM, 3TH CBOICTBa Ha3bIBAIOT

THUHKTOPHUAJIIbHBIMHA.

3.2. bakrepHuo0oru4ecKue Kpacku

Hawnbonee mupoko B MUKPOOMOJIOTMH KCIONb3YIOT aHWJIMHOBBIE KPacUTENIN
OCHOBHOTO W HEUTpaJIbHOTO xapakTtepa. JIJisi OKpacku Ma3KoB MPUMEHSIOT
KpacHUTeIu:

1) xpacHbIe (pyKCUH OCHOBHOM, HEUTPAILPOT);

2) cuHuit (METUIICHOBBIM CUHUN);

3) ¢uosieToBbie (FEHIIMAHBUOJET, KPUCTAJUIBUOJIET, METHUJIBHUOJIET);

4) 3enenble (OpUILIMAHTOBAS 3€JI€Hb, MAJITAXUTOBAS 3€JICHB ).

Bce mnpumensiembie KpacuTeNM TMOCTYHalOT B JIa0OpaTopuu B  CyXOM
MOPOIIKOOOPa3HOM WJIM KpUCTANIMYeCKOM BHAe. M3 Takux Kpacurtemneu, Kak
OCHOBHOM (PYKCHH, TEHIIMAHBHOJIET, METUJICHOBAas CHHb, 3apaHee TOTOBSIT

HACBIIIEHHBIE CIUPTOBBIE PACTBOPBI.

Peuentsr kpacurenei:

1. Kapo6onosuwiii pyxcun Luns

OcHOBHOM (QpyKCUH 1r

Crupt 95 % 10 mn
KapOomnoBas kuciaora KpucTauindeckast Sr
['munepun 5 — 6 kamens
Bona nuctunnupoBaHHast 100 mn

Uepes 48 4 kpacutenb GuabTpyroT. CpoK XpaHEHHS JJIUTEIIbHBIN.
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2. Pazseoennviii pyxcun Ilghetigpghepa

OykenH Lnns 1 mn
Bona nquctunimpoBanHast 9 mn
Cpok xpaHeHus He Ooliee 1 cyTox.

3. ll]enounas memunenosas cuns Jlegpnepa

HacelmeHHsll pacTBOpP CUHU CIIMPTOBOU 30 mu
1 % pacTBOp €IKOTO HATpa WK Kajus 1 mi
Boaa auctunnupoBaHHas 100 mut

Cpok XpaHEHHS JITUTEIbHBIN.

4. Kapbonoswiii eceHyuanguoiem
HacelmeHHsIl CIUpTOBOM PacTBOP
reHIIMaHBUOJIETA 10 M
5 % pacTBOp KapOOJIOBOM KUCIOTHI 100 M
DTy KpacKy 4aille BCero UCIOIb3YIOT MPHU okpacke mo I'pamy B Moaudukamu

o CuHeBy, MPOMUTHIBAs €/ U BBICYIIIMBAsI MOJOCKU (QUIHTPOBAIILHON OyMaru.

5. Pacmeop Jlweons

Nonung xanus 21
JluctunnupoBaHHas BoJa 10 mn
Kpucrannuueckuii iion 1r

Cwmech XOpOouIo 3aKyInopuBarOT U CTABAT HAa CYTKH B TCPMOCTAT, ITOCJIC YCTO

n06aBysttoT 300 MIT TUCTHILTMPOBAHHOM BOJIBI.

3.3. [IpocToii MeTOa OKpAILIMBAHMS NPenapara

Oxpacky npenapatoB MPOM3BOAIT Ha CHELUAIBHO OOOPYJOBAHHOM CTOJIE,

IMOKPBITOM JIMHOJICYMOM, IIIACTUKOM, CTCKJIOM. Ha crone JOJDKCH OBITh cocyna C€
20



JACTUJUIMPOBAHHOW BOJIOWM, €MKOCTh Uil CJIMBA KPACHUTENEH, MOJCTABKA U3 JIBYX
CTEKJISIHHBIX TPYyOOYEK, COCIUHEHHBIX C O0EUX CTOPOH PE3UHOBBIMU TPyOKaMH,
(bIaKOHBI JIJ151 KPACOK C MUMETKAMU U PE3UHOBBIMU OQJIJIOHYNKAMHU.

I[Ipy nOpoctoM MeTOAE OKpPAacKM TMOJB3YKOTCA OJHUM  KPacUTEJEM:
pa3BeieHHbIM  (QykcuHOM (1-2 MHHYTHI); IIETOYHOH METUIICHOBOM CHUHBIO
Jlebdmepa (3-5 muayT). DUKCUPOBAHHBIN MpeapaT MOMENIAI0T Ma3KOM BBEpPX Ha
nojacTaBky. Ha ma30k mumeTkod HAHOCAT KpacuTelb TaK, YTOObI OH BECh OBLI
MOKPBIT pacTBOpoM. [lo ucTeueHnr HEOOXOAMMOTO BPEMEHH KPACUTEIb CIIMBAIOT,
mpenapar MPOMBIBAIOT BOJAOW M BBICYIIMBAIOT MEXIY JUCTaMU (UIBTPOBATLHOMN
OyMaru uiau Ha Bo3ayxe (Ma3Ku U3 KpOBH U Jip.). Ha cyxoit Ma30k HaHOCSIT Karlio
MMMEPCHOHHOTO Macjia U MHUKPOCKONMUPYIOT TMpenapaT HUMMEPCUOHHBIM
00BEKTUBOM MHUKpockomna. [IpocToil MeTo/1 okpalmBaHus MpernapaToB MO3BOJSET
YCTAHOBUTh HAJW4YUE WM OTCYTCTBHE OaKTepuUil B HCCIEIyeMOM MaTepuae,

U3y4uTh UX Mopgosoruto (hopmy, pacroaoKeHHE).

3.4. U3yuenne ocHOBHBIX ¢opM OakTepmii

[Ipu wm3ydeHUM OKpalICHHBIX MpenaparoB OaKTepUil IMOJ UMMEPCHOHHOU
CHUCTEMON ONTHUYECKOTO MHUKPOCKOIA XOPOIIO pa3IU4YMMBl TPU OCHOBHBIE WX
dbopmbl: mapoBuaHAs (KOKKH), TAJOYKOBHUIHAS WIIM IUJIMHApUUecKas (0akTepuu u
OaMIIIBl) U U3BUTAas (BUOPUOHBI, CIIUPUILIIBI, CIIUPOXETHI).

Kokku. Ilo ¢popme xkOKku MOTyT OBITh C(HEpUYECKUMH, DITUICOBUIAHBIMHU,
0000BUIHBIMU U JIAHIIETOBUIHBIMU. B 3aBUCHMOCTH OT B3aMMHOT'O PACTIONIOKEHUS
OHU TIOJIpa3eIIAIOTCS Ha:

1. Mukpokokku (MICroCOCCUS), pacHoIOKCHHE KIETOK OCCIopsI0ouyHOe U
3aKOHOMEPHOCTH B WX JICJICHHH HE HaOII0aeTCsl.

2. Cradumiokokku (rpeu. staphylococcus - BuHOrpaaHasi rpo3/ib), CKOTUICHHE
ocobOeit oOpasyeTcst 3a CUeT JeNIEHUSI UX B HECKOJIBKUX TUIOCKOCTSX, HATIOMUHAET
BUHOTPAIHBIE TPO3/IbA.

3. Jlumnokokku (rped. diplococcus - mBOHHOWM) — KIETKH, COEIHHEHHBIC
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nonapHo. /lenarcsa oHU B OJJTHOM IUIOCKOCTH. /MIUIOKOKKH MOTYT HMEThH KPYTIyIO,
JaHLIETOBHIHYIO (opMmy wuiaun (opMy 000a, BOTHYTBIE CTOPOHBI KOTOPOTO
oOparteHsl ApyT K APYTY.

4. CrpenTokokku (rped. StreptoCOCCUS - 1iemovka) — ILENOYKH Pa3IudHOM
JUTMHBI, 00pa30BaHHbBIC U3 KJIETOK, KOTOPBIE IEIATCS TOJIBKO B OJTHON TIOCKOCTH.

5. Terpakokku (rpeu. tetracocCus - 4YeThlpe) — KOKKH, KOTOpBIE
pacroyiarafoTcsk Mo YeThIpe M JCNATCS B JABYX B3aUMHO MEPICHIUKYISIPHBIX
TUTOCKOCTSIX.

6. CapuuHsl (Sarcio) — KOKKHW, 0Opa3yroliue NpaBUIbHBIC MAaKeThl 1Mo 8-16
KJIETOK.

IHanouxoBuaHBbIE OaKTepUU. DTO caMas MHOTOYUCIIEHHAs Tpynna OaKkTepuii,
KOTOpas MOApa3/eNsieTCs] Ha JBE TPYIIbI: MAJIOYKHU, HE OOpa3yrollue CIOpPBI —
oakTepun (bacterium) u o6pasyromue criopsl — Oarmuisl (bacillus).

[Tayio4kH, y KOTOPBIX IUAMETP CIOPBI MPEBBINIACT IIMPHHY BETETATUBHOW
KJICTKH, IPUHATO Ha3bIBaTh Kiaoctpuausmu (clostridium).

N3ButThle OakTtepum. BubOpuonsl — kierku oOpasyror 1/2-1/4 3aButka
CIHMpaJid ¥ HAmoMHUHAIOT 3amatyto (Vibrio); compwmier (spirillum) — Gakrepuw,
uMmeromue GopMy CHUpPaIbHO M3BHUTHIX MaJO4YeK C 4-6 WU3BUTKAMU; CIUPOXETHI
(spirochetum) — OakTepuu, TEIO KOTOPHIX IMPEICTABICHO MHOXKECTBOM 3aBHUTKOB

BJIOJIb OCEBOU HUTH.

4. IndpepeHHANBHO-IUATHOCTHYECCKHE METOAbI OKPAIIMBAHUS
O0akTepuii

4.1. Cnoxuble (1nddepeHunaibHbie) METOAbI OKPANIUBAHUS OaKTEpHU

DT METO/BI MO3BOJISIOT OOHAPYKUTh OAKTEPUH B UCCIICIYEMOM MaTepuaie u
U3YYUTh UX Mopdororuyeckue 0ocoOEHHOCTU. Tak K€ OSTU METOAbl JaloT
BO3MOXKHOCTh BBISIBUTH Pa3iNuvs XMMHUYECKOTO COCTaBa OaKTepUaIbHOU KIIETKU
(oxkpacka mo I'pamy), a Takke YCTaHOBUTb €€ CTPYKTYpHbIE OCOOCHHOCTH —

HaJIM4KME CIOp, Karcyna u ap. Bce 3T mpu3HaKW y4UTHIBAIOTCS B JaOOpPATOPHOM
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IPAKTHKE TPU ONPEACTICHUN BUAa OaKTEpHId.
CnoxHple METO/ABl OKpALIMBAaHUS 3aKIIOYAIOTCA B TOM, YTO IPUMEHSIOT

HECKOJIbKO PEAKTUBOB U PACTBOPOB KPaCUTENEH.

4.2. OxpammBanue no I'pamy

D10 yHHMBepcallbHbIN AuddepeHInaIbHO-IUarHOCTHYECKUI METOJI OKPACKH.
Bce OakTepuu mo cBoeMy OTHOIICHHUIO K OKPACKE 3THM CIIOCOOOM JIENIATCS Ha JIBE
TPYIINbL:  TPAMIIOJOXKUTEIbHbIE (TPAaMIO3UTUBHBIE) U TPaMOTPHUIIATEIIbHbBIC
(rpamHeraTuBHBIC). TexHHKA OKpallIMBaHUS COCTOUT B cienytomieM. Ha oObruHO
IPUTOTOBJICHHBIA U (PUKCUPOBAHHBIM Ma30K HAKJIAJbIBAIOT HEOOJBIIONW KyCOYEK
bunbTpoBaIbHONM OyMaru, 3apaHee MPOMHUTAHHBIA PACTBOPOM T'EHIIMAHBHOJIETA
(momudukanmua A.B. CuneBa) um cmaumBaOT 2-3 kamisiMa Bojabl. Okpacka
npojokKaeTcas B TedeHue 2 MuUHYT. OUiIbTpoBalibHy0 Oymary ¢
TE€HIMaHBUOJIETOM YIAISIOT M Ha Ma30K HAHOCST HECKOJbKO Kallellb pacTBopa
Jlroronss Ha 2 MuUHYTH (Ma30k uepHeeT). CIMBAIOT JIIOTOJIEBCKUM pacTBOp U
nerictByroT 96 % cnuptom 30 cexkyHa. IlpombiBaroT Bojaoi. JloMOJHUTETBHO
OKpAIlIMBAIOT pa3BeACHHBIM (GyKCHHOM. [IpOMBIBAIOT BOJIOH, BBICYIIUBAIOT MEXTY
auctamMu  (UIBTPOBAILHOW OyMaru M MHUKPOCKOMUPYIOT TMOJI UMMEPCHOHHBIM
OOBEKTUBOM.

MukpokapTUHa: TPaMIIOJOXHUTEIbHBIE MUKPOOPTaHU3MbI OKPAIIUBAIOTCA B
TEMHO-(PHOJICTOBBINA I[BET, TpaMOTpPHUIATEIbHbIE — B PO30BBIA (10 KpacHOTO).
[ITapooGpa3zubie (GOpMBI MUKPOOPTAaHU3MOB B OOJIBIIMHCTBE Kpacsarcs mo ['pamy
MOJIOKUTENIBHO, HU3BUTHIE (OPMBI — OTPUILIATENBHO, TMAJTOUYKOBUIHBIE (HOPMBI
BCTPEUYAIOTCS KaK rPaMIIOIOKUTENIbHbIC, TAK U TPAMOTPHULIATEIbHbIE.

JIns mosydeHusl TPaBUJIBHBIX PE3YJIhTATOB PEKOMEHAYETCS HCIOJIb30BaTh
CYTOUYHBIE KYJIbTYpPhl MHUKPOOOB, MPUMEHSITh CBEXKEMPUTOTOBJICHHBIN PacTBOP
pa3BEeNEHHOTO (PYKCHMHA U MPOBOJUTH OKPAIIUBAHUE MAPAIEIHHO C U3BECTHBIMU
KYJbTypaMu MUKPOOPTaHU3MOB.

Mexanusm okpacku 10 I['pamy oOBscHsIETCS (PU3UKO-XUMUYECKUMHU
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0COOEHHOCTSIMU CTPOCHHUS UTOILIa3Mbl u KJIETOYHOU CTEHKH
I'PaMIIOJIOKUTENbHBIX U FPAMOTPULIATENIBHBIX OAaKTEpUi. Y IpaMIIONOKUTEIbHBIX
COZICPKUTCST 3HAYUTENBHO OOJIbIIe PHOOHYKIEHHOBON KHCIOTHI W OCJIKOB B
OUTOIIa3Me M MENTUJOTIMKaHa B KJIETOYHOM cTeHke. [loaToMy mpu oOpaboTke
npenapata TIeHIMAHBHOJIETOM M pacTBOpoM JIOronist y IpaMIIONOKHUTEIbHBIX
OakTepuil o0pazyercs 0osiee MPOYHOE COETMHEHUE NOHOB M0/1a U KPACUTES.

IIpu 00paboTKE CHOUPTOM TIpPaMIOIOKHUTEIbHbIE OaKTEpUM yIEPKUBAIOT
KpacuTellb, a TpaMOTpUIATENIbHbIE OOECIIBEUMBAIOTCS U  OKPAIIUBAIOTCS

JIOTIOJTHUTEIBHO Pa3BEACHHBIM ()YKCHHOM B PO30BO-KPACHBIM IIBET.

4.3. CnenuajbHble MeTOIbI OKkpamuBaHus (mo metoay Hunasi-Hunbcena

u Ko3/10BcKO10)

KucnoroycroitunBeie  OakTepud —  TPAMIIOJIOKHUTEIBHEIE, OJTHAKO
MOBBINIEHHOE COJICPKAHNE B KJIETOYHOU CTEHKE JIUMIUO0B U MUKOJIOBOU KHCIIOTHI
npuaaeT KiaeTke TUapooOHbIE CBOWCTBA, 3aTPYIHSIONINEC TPOHUKHOBEHUE B HEe
KpacuTessl U YCUIIMBAIOIINE €€ YCTOMYUBOCTh K BO3JCHCTBUIO pACTBOPOB KHUCIIOT.
Hcxons u3 3TUX 0coOeHHOCTEH, OB pa3paboTaH METO, ¢ MOMOIIBI KOTOPOTO
BBISIBIISTFOT KUCIIOTOYCTOWYUBEIC BUJIBI.

DuUKCUPOBAHHBIN Ma30K OKpAIIMBAIOT 4yepe3 (UIbTpOBaIbHYI0 OymMaxkky (1
CMZ) kapOonoBeiM ¢GykcuHOM [luns ¢ mogorpeBaHueM JI0 TOSIBJICHUS TApOB;
OCTaBJISIFOT Ha «MOCTHKE» JI0 OCTBIBaHUS, TOBTOPSIOT HarpeB. OOIIast SKCITO3HUIIHSI
3-7 muHyT. bymMaxky ynansioT, KpacKy CIMBAIOT, Ha MperapaTr, HE MPOMbIBas
BOJIOM, HAHOCAT 3-5 % pacTBOp CEepHOM KHUCIOTHI Ha 5-7 c. 3arem mnpenapar
MIPOMBIBAIOT BOJIOM M OKPAITUBAIOT PaCTBOPOM MeTHIIeHOBOM cunu Jledduepa 4-5
MHUHYT, TIOCJI€ YETO IPOMBIBAIOT BOJOW M MOACYIIUBAIOT  (UILTPOBATLHOMN
OyMmaro.

Mukpockomnuyeckass KapTHHA: KHCIIOTa He 00€CIBETHIIa KUCIOTOYCTOMYNBBIC
OakTepuy, U OHM OKpAIICHBI B KPACHBIA I[BET; HEKUCIOTOYCTOWUMBBIC OAKTEPHH

BOCHPUHSUINA JTOTIOJIHUTEIbHBIA CHHUA KPAaCUTEb.
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Oxkpacka Opymemn mo metony KozmoBckoro: mpemapaT okpamuBaioT 2 %
BOJHBIM PAacTBOPOM cadpaHMHA 2 MHUHYTHI, IPOMBIBAIOT BOJOM, JOKpaIIMBaIoT |
% BOOHBIM pAaCTBOPOM MAJIAXUTOBOW 3€JII€HH | MUHYTY, IPOMBIBAIOT BOJOM.

MHKpOCKOHI/I‘{eCKaSI KapTHHA: 6py11€J'IJII>I KpaCHBIC, OCTAJIBHBIC 6aKT€pI/II/I 3CJICHBIC.

4.4. Okpacka cnop

HekoTtopeie BHIBI TNaTOTeHHBIX OaKTepuil CHOCOOHBI K OOpa30BaHUIO
ycTonunBOi (popmbl, KOTOpas moy4yuia Ha3BaHue — crnopa. K cnopoobpazoBanuio
CHOCOOHBI BO30YAUTENN CUOUPCKOM SI3BbI, CTOJIOHSIKA, OOTYIU3Ma U Jp., a TaKXKe
MHOTHE TIOYBEHHBIE CANIPO(UTHI.

B oTiinume oT BereTatuBHBIX KJIETOK CIOPBI YCTONYMBBI K KUIISITUEHUIO B BOJIE,
JNEHCTBUIO Me3UH(DUIMPYIONINX BEUIECTB, K BBICYIIMBAHUIO U JPYTHM (HAKTOPaM.
Bce 3T0 maer BO3MOXKHOCTBH CIIOpOOOpa3yrOIUM MUKPOOPTaHU3MaM UINTEIbHOE
BpEMsI COXPaHATHCS BO BHEILIHEH cpefie — BOJie, IOYBE, HABO3€E U T.JI.

Bo30yauTens cuOMpCKONl s3BbI B BUJIE CIOP B IOYBE MOXKET COXPAHATHCA
JECATUIETUSIMU. B cBs3U ¢ 3TUM cuOMpes3BEHHbIE TPYIbI 00A3aTEIBHO CKUTAOT.

K okpacke crop B 1a00paTOpHO MPaKTUKE MPUOETAIOT CPAaBHUTEIBHO PEIKO.
OOBIYHO OTPAaHMUYUBAIOTCA OOHAPY)KEHHWEM HEMPOKPAIIMBACMBIX OKPYTJBIX MU
OBAJIHBIX OOpa30BaHUi BHYTpHU OaKTEpPHAJbHBIX KJIETOK IPU OKPACKE MPOCTHIM

METOIOM WM 1o [ 'pamy.

Memoo 3namozoposa

1. ®@ukcupoBaHHBIN MNpenapar OKpAIIMBAIOT KapOOJOBBIM (PYKCMHOM IpHU
nogorpeBanuu A0 10 MUHYT.

2. O0ecupeunBatoT 2 % pacTBOPOM CEpHOM KUCTOTHI 3-5 CEKyH/.

3. IIpombIBatOT BOJIOMN.

4. JIonoJHUTENBHO OKPALIMBAIOT METUIIEHOBOM CUHBIO 4-5 MUHYT.

MHuKpoKapTHHa: CIIOPHI - KPACHBIE, BETE€TATUBHBIE KIIETKU - CUHHUE.
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Memoo Ilewkosa

1. ®ukcupoBaHHBIA Tpenapar OKPAIIMBAIOT METUJICHOBOM CHHBIO MpHU
MOJOTPEBAHUU 3 MUH.

2. OxpammuBatot 1 % BoJIHBIM pacTBOpOM HelTpanspoTa 10 cekyH.

MuKkpokapTHHa: CIIOpPHI - CHHHE, BET€TaTUBHbBIE KJIETKU - KPACHBIE.

OOHapyXeHue Crop y MEKPOOOB SIBIIICTCS BHIOBBIM IIPH3HAKOM.

4.5. Okpacka KancyJa

Hekoropble Buabl MAaTOreHHBIX OakTepuid B HHPUIIMPOBAHHOM OpraHU3ME
CrOCOOHBI  00Pa30BHIBATH BOKPYT CE€OSl CIM3UCTBIM CJIOM, KOTOPBIM Ha3bIBAIOT
karcysioi. Karmcyny obOpasyror Bo3OyauTeNnd CUOMPCKOUM S3BBI, JUIIIOKOKKOBOM
CEMNTULIEMUU U JP.

DuU3NOJOrMYeCKOe 3HAUYCHHUE KarCyJbl Y TaTOT€HHBIX MUKPOOOB ONpPEEIISIOT
KaK 3alUTy OT BIUSHUSA (HAKTOPOB HMMyHHUTETa opraHuzma. OOHapyKeHue
KarcyJibl y OaKTEpUU ABJISIETCA BUIOBBIM MPU3HAKOM, 0CO0O0€ 3HAUYECHHUE ITO UMEET
npu 0aKTEpUOJIOTMYECKON JIUAarHOCTUKE CHUOMPCKOM $A3BBI — MO pe3yJibTaTaM
TaKOT0 UCCIEOBAHUSI HEMEJIEHHO JA0T MPEABAPUTEIbHBINA OTBET.

Memoo Muxuna

1. ®ukcupoBaHHBI Ma30K-OTIIEYATOK, IPUTOTOBIECHHBIA M3 MaTMarepuana,
OKpaIlIMBAOT METUJIEHOBOW CUHBIO TP MOJIOTPEBAHUU 1O 7 MUHYT.

2. IIpoMbIBatoT BOJIOM.

MukpokapTuHa: Karcysia — 0J1e1HO-p0o30Basi, 0aKTepuu — CHHHE.

Memoo Onvma

1. ®ukcUpoOBaHHBIA MAa30K-OTIIEUATOK, MPUTOTOBICHHBIM W3 MaTMaTepHala,
OKpammBaroT 2 % pacTBOpoM cadpaHUHA MPU JIETKOM MOJOTPEBaHUU 5-7 MUHYT.

2. Cnierka npoMbIBaroT BOAOM.

MukpokapTuHa: Karcysia — xKenTasi, 0aKTepun — KpacHbIC.
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Memoo Pomanosckozo-1umze

1. ®ukcrpoBaHHBIM Ma30K-OTIIEYAaTOK ITOMEHIAIOT Ma3KOM BHH3 B YaIIKY
[letpn, Ha AHE KOTOpPOM yCTaHaBIMBANOT NMojacTaBkH (crnuku). [lox mpemapat
HanuBarT Kpacky ['mm3ze. Kpacky mpeaBapuTesIbHO pa3BOAAT IUCTUIUIMPOBAHHON
Bogou 1:10.

2. OxpammBaroT pa3BeieHHoN kpackoi ['um3e 50-60 MUHYT.

3. ITpomMBIBaIOT BOJIOM.

MuxkpokapTuHa: Karncyia — 0J1eH0-po30Bast, OaKTEpUU — CUHUE.

OOHapyXeHue Karcyna y MUKpOOOB SIBIISIETCS BUOBBIM IPHU3HAKOM.

5. BAKTEPUOJIOTTHMYECKHUE METO/AbI UCCJIEAJOBAHUSA

OTOT JTam MpeaycMaTpuBaeT BBIMONHEHHWE pPabOT B CIEIYIOIICH
MOCIIEI0BATEIHHOCTH:

- IPUTOTOBJICHUE MTUTATEIIbHBIX CPE/T;

- OMNpeJeNeHHe W YCTAaHOBJICHWE B HHUX ONTHMAJIBLHON KOHIICHTpAITUU
BOJOpOAHBIX HOHOB (pH);

- BBIOOp METO/1a CTePUIIH3AIIMY TUTATEIBHBIX CPEJl U €€ TIPOBEICHNUE;

- BBIJICJICHUE YHUCTBIX KyJIbTyp OakTepuil (ITOCEBHI M TEPECEBBI, METOJBI
KYJbTUBUPOBAHUS):

- W3yYCHHE KYyJIbTYpPaJIbHBIX CBOWCTB OaKTEpWi HA XUIAKUX M TUIOTHBIX
MUTATEIBHBIX CPEIax;

-  u3ydyeHHe Omoxumuueckux ((QpEepMEHTATHUBHBIX) CBOWCTB OakTepuit
(caxapoJUTHYECKUX, MPOTEOTUTHICCKUX, TEMOTUTHICCKUX U JP. );

- UccienoBaHue OakTepuil Ha TOJBIXKHOCTh B Tpemnaparax «BUCSYAs» WU
«pa3laBJICHHAs» Kaluls, TPUTOTOBJICHHBIX M3 YHCTHIX KYJbTYP BBIICICHHBIX
OakTepuii;

- ompeieNieHne YyBCTBUTEIBHOCTH OaKTepUil K aHTUOMOTHUKAM.
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5.1. HaznaveHnne U Ki1accupuKanus NATATEJbHBIX Cpel AJis1 0aKTepuii

bakrepuonornyeckue  HMCCIENOBAaHUA  CBSA3aHbl C  HCIOJIb30BAaHUEM
NUTATEJIbHBIX  Cpel,  KOTOpble  MpEeJHa3HaueHbl  JUIsl  BbIpAlllMBaHUsA
MHUKPOOPraHU3MOB KaK B JJaOOPaTOpHsIX, TAK U B IPOMBIIIJICHHBIX YCIOBHUSX.

[TutaTenbHble  cpeapl  HEOOXOAMMBI  JUIS  BBIIEJICHHS, HAKOILUICHUS,
COXpAaHEHHUs, HU3Y4YEHMs]  KyJIbTypaJbHbIX U  OHOXMMHUYECKUX  CBOMCTB
MUKpOOpPraHu3mMoB. OHHU JOJKHBI BKJIIOYaTh B ce0S BCE KOMIIOHEHTHI,
HEOOXOJUMbIE N1  KOHCTPYKTUBHBIX W DHEPreTUYECKUX  IMPOIIECCOB
OaKkTepuanbHOM KJIETKH, T.€. JOJDKHBI HMMEThb WCTOYHUKM yTIJepoja, a3ora,
KHCIJIOPOJa, BOJIOPOJA, MAKPO- U MUKPOAJIEMEHTHI, «(PaKTOpbl pOCTa» (BUTAMUHBI).

MeTabonu3mM MHUKpPOOPraHM3MOB Pa3HOOOpAa3€H, CIIEJ0BATENIbHO, Pa3JIUYHbI
UX TMOTPeOHOCTH B MCTOYHWKAX MuTaHus. OTcCioAa CleayeT, YTO YHHUBEPCAIbHBIX
MUTATENBHBIX CPEM, OJMHAKOBO TMPUTOIHBIX JUISI KYJIbTHBUPOBAHHS BCEX BHIIOB
MHUKPOOPTraHU3MOB, HE CYILIECTBYET.

Bmecte ¢ T1em, MoOxHO chOpPMYyIHpPOBATH CIEAYIOIIME TpeOOBaHUS,
IpeIbsABISEMbIE K TUTATEIbHBIM CPEAaM:

- TWTaATENbHbIE CpeAbl JOKHBI COAEpXkaThb BCE MHUTATENIbHBIE BEIIECTBA,
00eCreunBaIIUe ONTUMAIBHBIA POCT MHUKPOOPTaHM3MOB B HCKYCCTBEHHBIX
YCIIOBUSIX;

- B (MBHKO-XMMHYECKOM OTHOIIEHWH OHHU JIOJDKHBI UMETHh OMpPEICICHHYIO
KOHIICHTPAIMIO BOJOPOAHBIX HOHOB (pH), OKMCIUTENHbHO-BOCCTAHOBHUTEIHHBIN
NOTEHLUAN, BIAXXHOCTh, BI3KOCTh U U30TOHUYHOCTb;

- MUTATENbHBIE Cpebl JODKHBI OBITh CTEPUIBHBIMH M, 1O BO3MOXKHOCTH,
IPO3paYHbIMHU.

I[To coctaBy cpenbl i KyJbTUBUPOBAHUS MUKPOOPTAHU3MOB JIENIATCS HA JIBE

IPYIIIBL: HATYpaJibHbIE (ECTECTBEHHBIC) M CHHTeTHYECKHe (Tadumna 1).
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Tabmuma 1 — Kimaccudukanus nmuratensHbIX Cpej

ITo duznueckum
[To cocraBy . ITo HazHaueHUIO
CBOICTBaM

EcrecTBeHHbIE: Kunkue IIpocteie
BXOJISIT KOMITOHEHTHI pacTuTesbHoro u(llomyxkuakue CreuuanbHble
YKUBOTHOTO MPOUCXOKIACHUS [TnoTHbIE HudbdepennmansHo-
CuHTETHYECKHE: Cyxue JTMarHOCTUYECKUE
BKJIIOYAIOT XMMHYECKUE KOMITOHEHTHI, DNEeKTUBHBIC
pacTBOpPEHHBIE B JUCTUILTUPOBAHHOM
BOJIE

B cocraB ecTecTBEHHBIX Cpell BXOASAT KOMIIOHEHTBl PACTHTEIBHOIO U
KUBOTHOTO IIPOMCXOXKJIECHUS: OBOILIHBIE, (PYKTOBBIE COKH, MOJIOKO, KpPOBb,
DKCTpaKThl W3 MsAca U T.A. IIMpoko NpUMEHSAIOTCA W3 3TOW TPYNIBI — MSCO-
nentoHHbll 0ynboH (MIIB), Msaco-nientonnsiii arap (MITA).

CHHTETHYECKMMHU  Ha3bIBalOT CpEdpl, B COCTaB KOTOPBIX  BXOJAT
OINpPE/IEIICHHbIE XUMUYECKUE COEAUHEHUS, PACTBOPEHHBIE B JIUCTUILIMPOBAHHOU
Bojie. B Hacrosimee BpeMss MHUKpPOOMOJIOTH pacloiaraloT CHHTETHYECKUMHU
CpellaMH{, HE YCTYIAIIIKUMHU 10 CBOEMY COCTaBY HaTypalbHBIM.

[To Ha3HAUEHHUIO MUTATENIbHBIE CPEAbl PA3JEISAIOTCA Ha OOBbIUHBIE (TIPOCTHIE),
crenuaibHbIe, g depeHIaTbHO-TMarHOCTHYECKHE, DIIEKTUBHBIE
(u30upaTenbHbIE).

K 0ObIYHBIM CcpenaM OTHOCSTCS MSICO-TIENITOHHBIM OYyJbOH W arap, Ha HUX
pacTyT MHOTHE BUAbI MUKPOOPTaHU3MOB.

[Ipu orcyTcTBUM pocTa MHUKPOOOB Ha MPOCTHIX Cpelax MPUMEHSIOTCS
CHenuaibHbIE CPENbl, B COCTaB KOTOPBIX BXOJAT YIJIEBOJbI, CHIBOPOTKA KPOBH,
KpPOBb, aCLIUT U JIp.

HuddepennmanbHO-1UarHOCTUUECKUE CPEIbl MO3BOJIAIOT JOCTATOYHO OBICTPO
OTIMYUTh OAHY Tpynmy Oaktepuit oT apyrod. K HHM OTHOCSTCS cpensl s

HN3Yy4YCHUS CaxXapOJIMTHUUCCKUX, ITPOTCOITUTHICCKUX CBOMCTB U ap.
29



DJEeKTUBHBIE CpeIbl 00ECIEeUMBAIOT MPEUMYIECTBEHHOE PAa3BUTHE OHOTO
BHUJIA WJIH TPYNIbl MUKPOOPTaHM3MOB M MEHEE MPUTOAHBI WA J1a)KE COBCEM HE
OPUTOAHBI ISl Pa3BUTHUs JAPYrux. B cocTaB 3THX cpen BXOASAT XHUMHYECKUE
KOMIIOHEHTBI, KOTOpBIE  3aJCPKUBAIOT  PA3BUTHE  ONPEACICHHBIX  TPYIIII
MUKpPOOPTaHU3MOB (KeT4b, KpaCKH, aHTUOUOTUKHU, a3U]l HATPUS U JIp.).

[lo ¢uzmueckoMy cOCTaBy pa3iIuYaroT >XUAKUE, MOIYKHUJKHUE, IUIOTHHIE,
cyxue cpenpl. JKuakue TNPUMEHSIOTCS NIl BBIACHEHHS  (DU3MOJIOTO-
OMOXMMHUYECKUX OCOOCHHOCTEH MUKpPOOPTaHMU3MOB, JJISi HAKOIUICHHS OMOMACCHI
WIM IPOJYKTOB OOMEHA; IIOTHBIE — JIJIS1 BBIEJIEHUS YUCTBIX KYJbTYp (MOJy4YeHUe
W30JUPOBAHHBIX KOJIOHHM), JJIS XpaHEHUS KyJIbTYp, KOJIWYECTBEHHOIO YyueTa

MUKpPOOPTraHU3MOB U T.J.

5.2. HpI/IFOTOBJIeHI/Ie NMUTATCJIBHBIX CPEA

Oo0vlunvle numamenvHble cpeovl

K HuM oTHOCSATCS Msico-nienToHHbIN 0ynboH (MIIB) u Msco-nenToHHBINA arap
(MITA). OcHOBOM 111 MPUTOTOBIIEHUSI ATUX CPEJl CIY>KUT MSICHOM 3KCTpakT. Jliis
ero mnpurotoBieHuss Oepyr 500 r© cBexel TOBSAMHBI WM  TEJISATHHBI,
OCBOOOXKIEHHON OT KOCTEH, JKUpa U CYyXOKHIIUW, MPOITYCKAIOT Yepe3 MsCOPYOKy,
¢dapm 3amuBalOT 1 JIUTPOM BOAONPOBOAHOM BOJABI, XOPOIIO pPa3MEIINBAIOT.
OCTaBsIOT Ha CYTKH B IPOXJIAJIHOM MECTE MJIM NOMEIIAIOT Ha 2 yaca B TEPMOCTAT
npu 37 °C. MICHO#T 9KCTPaKT OTKUMAIOT depe3 Mapiio. Kumsarar B Teuenne 20
MUHYT JUIsl CBEPTHIBAHUSI OEJIKOB, JAlOT OCTHITh. DUIBTPYIOT Yepe3 BaTHBIN
GbunbTp, AOAUBAIOT BOJOW N0 mMepBOHAYaIbHOTO oOObema. [IpuroToBiIeHHBIN
MSCHOM HKCTpPakT pasznuBaiOT mo (uakonam u 20-30 MUHYT CTEPWIHM3YIOT B
aBTOKJaBe. [[paBUJIbHO MPUTOTOBJICHHBIM MSICHOM SKCTPAKT MPENICTABISAECT COOOM
cnabokuciayro (pH=6,2) npo3paunyio KeIToBaTyr0 KUJIKOCTh 0e3 OenkoB. B Helt
COJEPKUTCST OOJIBIIOE KOJIMYECTBO AMHHOKHUCIIOT, COJIEH, YIJIEBOAOB, (PAKTOpOB
pOCTa U SKCTPAKTUBHBIX BEILECTB.

Msco-nenmonnwiii 6yneon (MIIB) — xuakas nuTaTelbHas cpeia, Ipo3payvHasl.
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B 1 1 MscHOro 3KcTpakTa pacTBOPSIOT NPH MOJOTPEBAHMU U nomemuBaHuu 10 r
nentona (1 %) u 5 r (0,5 %) noBapenHoi conu. YcranasnuparoT pH cpenbr 7,6.
Kunsitar 30-45 mMunyT mis BeimageHus ocaaka. OxiaxaaroT, GUIbTPYIOT depe3
OyMaXHbII (QUIbTP, 3aJMBAIOT BOJOW O MEPBOHAYAIBHOIO 00BEMa, IPOBEPSIOT
pH. PaznuBator mo mnpoOupkam, QiakoHam U crepwin3yroT 15-20 MHHYT B
aBTOKJIABE IIPH JIaBJIICHUH | aTMm.

[leniron npencraisieT coOOM MEpBUYHbBIE TPOAYKTHI TUapoau3ara oenka. OH
COCTOUT U3 CMECH aJIbOyMO3, ITOJIMIENTHIOB 1 AMUHOKHUCIIOT, MIOJYYEHHBIX ITyTEM
NENCUHHO-TPUIICUHHOTO ruAponu3a. Ha MscokoMOMHaTax s MPOHU3BOACTBA
CYXOro IENTOHA UCIOJB3YIOT (GUOPHH, KpOBb U Apyrue orxoabl. Cymar nenToH B
pPacHbUIMTEIBHON BaKyyM-CYIIWIIKE.

Msaco-nenmonnwiii acap (MIIA) — nnoTHas nurtarenbHas cpena. s ero
MPUTOTOBJICHUST K MSICO-TIENTOHHOMY OyibOHY n00aBisitoT 2-3 % arap-arapa,
pacIUIaBIISIIOT B BOASHOM OaHe, (UIBTPYIOT, pa3lIMBAIOT MO KoJOaM WU
npoOUpKaM U CTEPUIIU3YIOT B aBTOKJIaBe IpH JaBiieHuu 1 atm 15-20 MuHyT.

Jlnsa npurortoBneHus «ckomeHHoro» MIIA cpena, pasnuras 10 ' BBICOTHI
pOOMPKH, BHOBb PACILIABIISIETCS ¥ TOMEIIAETCS HA HAKJIOHHYIO MIJI0CKOCTb.

JUIsi yIJIOTHEHWS CpEJ dYallle BCEro MCIOJIB3YIOT arap-arap, KOTOpPBIH
NpEeACTaBIgeT COOOM ToJIMcaxapul, TOJy4aeMbld U3 KpPAaCHBIX MOPCKHX
BOJOPOCJIEH. BOJNBIIMHCTBO MUKPOOPraHU3MOB HE HCIIOJIB3YIOT €r0 B KayeCTBE
nuTaresbHOro cyoctpara. B Boje arap oOpasyet remnu, miasimuecs npu 100°, a
3aTBepaeBaronme npu 40 °C.

Msaco-nenmonnwiii  orcenamun  (MIDK) — ¥ Msco-nenToHHOMY OyJbOHY
nobasisitor 10-15 % Menko Hape3aHHOTO JKelaTUHA, MOcie Ha0yXaHus ero
HarpeBalT JO0 IOJHOrO paciuiaBieHusa. YcranaBiauBaroT pH  7,0-7,1 wu
CTEPWIM3YIOT TeKydyuM mapoMm 3 mHs nojapsna no 30 muH. s oOHapyKeHHs
MPOTEOJIMTUUECKUX CBOMCTB KYJbTYypy OakTEepHil CEIOT YKOJIOM B CTOJOHK
JKeJaTUHa, MOCEBbl OCTABJISIOT HA HECKOJBKO JHEH NPH KOMHATHOW TeMIlepaType
JUTSL yUeTa XapakTepa pa3KuKeHUs.

XKenarun npencrasisger coOoil 0elOK, KOTOPBIA MOMYYaAIOT MYTEM BBIBAPKH
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KOCTEH, XPALIEH U JIp.

Cneyuanvnwie cpeont

Caxapnoiti MIIB u MIIA. K oO0bdHBIM cpenaMm 100aBisttoT 1-2 % TItoKO3HI,
pa3MBaIOT MO MPOOMPKAM U CTEPUIIM3YIOT TEKy4YUM MapoM APOOHO WM aBTO-
xiaBupyroT npu 0,5 atm 20 MuHyT.

Coigopomounviii MIIE u MIIA. K MIIb noGasnstor 5-10 % crepusibHOM
CBIBOPOTKH KPOBH U PA3JIMBAIOT IO MPOOHPKaM.

MIIA pacmiaBisifot, ocTykaroT 10 45-50 °C u mo6asmsor 5-10 % CHIBOPOTKH
kpoBu. [lonydyennyto cpeay pa3nuBaroT B yamku [letpu umm npoOoupku.

Ceepnymas cvigopomka. CbIBOPOTKY Pa3IMBAIOT MO NpoOupkam (4-5 Mi1) U B
HaKJIOHHOM ITOJIOKEHHM CBEPThIBaIOT B amnmnapare Koxa. CBepThIBaHHE MPOBOIAT
ipu 80 °C B TeucHue noxytopa 4yacoB. Cpely KOHTPOJHUPYIOT HA CTEPUIBHOCTH B
TEPMOCTATE B TEUEHUE CYTOK.

Kpoeanoii MIIA. K cTreprIbHOMY pacIUIaBIE€HHOMY U OXJa)XJAeHHOMY 10 45
°C MIIA, pasznuToMy B MpOOUPKHU Wi yamku lletpu, crepuiabHO nprOaBIIOT S-

10 % nepubpuHUpOBaHHOM KPOBH (KpOJHKa, OapaHa).

Hugppepenyuanvno-ouacnocmuueckue cpeowl

Kuokue cpeowt T'ucca. JIns ux IpUTroTOBICHHS UCTIONb3yeTcs 1 % menToHHas
Boga (pH=7,0) ¢ 0,5 % cooTBeTCTByIOIIEro yrieBojJa U HHAUKATOpa
(bpoMTuMoOnOnay, Auapend W ap.). YJaBiIMBaHHUE Ta3a MPOU3BOIUTCA MYTEM
MOMEIICHHST Ha JHO MPOOMPKHU TMOIUIABKOB (CTEKIJISIHHBIX TPYOOK), 3amastHHBIX C
OJIHOTO (BEPXHET0) KOHIIA.

Jlns ynaBnvBaHUS My3bIPHKOB T'a3a MOYKHO TaKXe K KHUAKOM cpene I'ucca
no6asuts 0,5 % arap-arapa.

Crepwmsyrot cpensl ['ucca npu 110 °C B Teuenue 10 MHUHYT WA TEKy4YUM
napoM B TeueHue 30 MUHyYT 3 HS TOJPS/I.

B Hactosimiee BpeMs cpenbl ¢ YIVIEBOJAaMHU BBIMTYCKAIOT B CYXOM BHJIE

babpuunbM criocoboM. OHU COCTOST U3 MUTATEIBHOTO arapa, COOTBETCTBYIOIIETO
32



yraeBoga u wHAukatopa BP (cMech BomHOTO TOMYyOOTO KpacuTems C pO30J0BOU
KUCIOTOM). IS TPUTOTOBICHHS TIOMYXKUIKOM cCpeapl 2 T CyXOW Cpelbl
pPacTBOPSIOT Tpu nojorpeBanuu B 100 M1 TUCTUILUTUPOBAHHOW BOABI U JOBOMST A0
KHUIICHUS, Pa3JIUBaIOT B CTEPUJIbHBIE MMPOOUPKU U cTepuau3ytoT 10 MmunyT npu 110
°C wu apo6Ho. Cpela MMeEeT [BET MUTATEIBHOTO arapa.

[Ipu ¢epmeHTanuu YrieBOAOB C OOpa30BaHHWEM KHCIOTHI HaOIIOgaeTCs
MOCUHEHUE CPeJIbl, ¢ 00pa30BAHKUEM ILIEJI0UN — TOKPACHEHHE.

JUIst BBIAEIEHUS] YACTOM KYJIBTYPbl BO3OYAUTENIEH KAIIEYHBIX OOJE3HEN U HX
muddepenmanuu ot E. coli mmTensHOe BpeMsi UCTIONB30BATKCH CPEebl DHIO U
JleBuHa, B HacTosIIIee BpeMsl IPUMEHSIETCS TI1aBHBIM o0pa3oMm cpena [lnockupesa.

Cpeda SHOo, BbITTyCKaeMasi B CyXOM BHUJIE, TOTOBUTCS CIEIYIOIIUM O00pa3oM:
5 T mopouIka pacTBOPSIOT Opu noaorpeBanuu B 100 M1 TUCTUIIIIMPOBAHHOM BOJIBI,
KUISITAT 2-3 MUHYTBI IPY MMOCTOSIHHOM TMOMEIIMBAHUU U PA3JIMBAIOT B YAIIIKH.

[Ipu orcyTcTBUM CyXOW Ccpeabl DHJI0 OHA MOXET OBIThb NMPUTOTOBJIEHA €X
tempore. K 100 mu crepuiibHoro pacmiaBieHHoro MITA no6aBnstoT 1 r 1akTo3bI,
PACTBOPEHHOW W MPOKHUIITYCHHOM B S5 MJI JUCTWUIMPOBAHHOW BOIABL, W 1 M
HACBILIEHHOT'O CIIUPTOBOT'O pacTBOPAa OCHOBHOI'O (DyKCHHA, OOECIIBEYEHHOTO NIEPE]
nobasienueM k arapy 10 % BogHbIM pacTBOpPOM cCyib(uTa HaTpus 10 OJeqHO-
po30BOro oTreHka. Cpely CMEIMBAIOT, Pa3IMBAIOT MO YalllKaM U MOACYLIMBAIOT B
TEPMOCTATE.

E. coli ¢pepmenTHpYET NaKTO3y ¢ 0Opa3oBaHMEeM KHCIOTHI. OOeclBEeUCHHBIN
(byKkcuH B cpeie DHIO0 ¢ U3MEHEHUEM PEaKIMU B KUCIYI0 CTOPOHY IMpHOOperaeT
MEePBOHAYANIBHBIN IIBET, YTO U OOYCJIOBIMBAET KPACHBI C METAUTMYECKUM
oneckoM 1Bet koyionuit E. COli. Ilarorennsie OakTepuu — BO30YIUTEIHN KUIIICYHBIX
OonesHeil — He (EepMEHTHUPYIOT JIAKTO3y M pacTyT Ha cpeae OHAO B BUJE
OeCIBETHBIX KOJOHHUM.

Cpeoa Jlesuna. Cyxas cpena JIeBuHa roTOBUTCS aHAJOTUYHO CYXOM cpeje
OHpo. [Ipn HeobxoaMMOCTH OHA MOKET OBITH MpUroToBiieHa ex tempore. K 100 mu
CTEpWJILHOTO PACIUIABIIEHHOI'O MUTATEIBHOTO arapa J00aBisiOT 2 T JAKTO3bI,

PACTBOPEHHON M MPOKHUIITYCHHON B HEOOJBIIIOM KOJIMYECTBE IUCTHILIMPOBAHHOM
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BozbL, 2 Mi1 0,5 % mpeaBapUTEIbHO IPOrPETOro BOJHOIO pacTBOpPa METHIEHOBOM
cuan 1 1,5 mn 1 % BoaHOro pactBopa 303uMHa (PacTBOPHI KpacUTENEW TOTOBST
3apaHee, CTEPIWIN3YIOT TeKy4uM napom), 0,2 T AByXOCHOBHOTO (hOC(POPHOKHUCIOTO
kamus (K;HPO,), cpeny nepememuBaroT u pa3iuBaroT 1o yamkam. Cpega TeMHO-
nunoBoro nBera. Kojonmm E. coli mMeroT cuHe-depHBId 1LBET, OakTepuw, HE
dbepMeHTHpYyIOlIUe JIAKTO3y, 00pa3yloT OecliBeTHbIE KOJOHUU. [laHHas cpeda, Kak
U cpena OHAO, MCIONb3YEeTCs B HACTOSIEE BpeMs IJIaBHBIM 00pa3oM s
BeIeiienus E. coll.

Cpeoa Ilnockupesa CONEPKUT CyXOW MUTATEIbHBIN arap, HAOOp pa3TUIHBIX
COJICH, COJIM JKEMUHBIX KUCIIOT, OpUIUIMAHTOBYIO 3€JI€Hb U HEUTpaIbHBINA KPACHBIH
uHaukarop. E. coli B cBsi3m ¢ momaBiIeHHEM €€ JKU3HEACATEIBHOCTH COJISIMU
KEJIYHBIX KUCJIOT U OpUIIMAHTOBOM 3€JE€HbIO, PACTYT Ha ITOM Cpelle CKYIHO, B
BUJIE KOJIOHMW pPO30BOro LBeTa. MUKpOOBI M3 BO3[AyXa HE pacTyT (Yallkud B
OTKpPHITOM BHJE TMOJCYIIMBAIOT HAa BO3Ayxe B TeueHue | wyaca). Ilarorennbie

6aKT€pI/IH CaJIbMOHCJIJIBI O6p33YIOT Ha CpCac 6€CI_[B€THI>IC IIPO3paYHbIC KOJIOHHM.

InexkmugHvle cpeowl

Cpena Cenr-UBanbu, B coctaB kotopoi Bxomutr MIIA ¢ 0,1 %
kpuctauiBnosiera u 1 % asunma Hatpus. Ha 3Toil cpeme BbIpacTaeT TOJBKO
BO30Y/UTENb POKUA CBUHEH.

JInst BBIZIENIEHUSI YUCTOM KYJBTYphl Tpuba poja KaHAuAa MPUMEHSIOT Cpeny,

coaepxkanryto MIIA co cTpenTOMHUITMHOM.

Cyxue numamensvHble cpeobl

B mocnemnue rTOoapl B OAKTEPHOJOTHHM IIHPOKO HMCIOJB3YIOTCS CyXHE
MUTATENIbHBIC CPEJIbl, YTO TMO3BOJISET JIa0OpaTOPUSIM HM30aBUTHCS OT TPOMO3JIKOTO
MPOLIECCA TPUTOTOBJIEHUS CPEI.

JInss 3TOro HaBECKY, YKAa3aHHYK) HA JTHUKETKE, BCBHIIAIOT B EMKOCTh C
XOJIOOHOW JHUCTWUIMPOBAHHOM BOJOM M KUIISTAT N0 IIOJHOTO PAacCTBOPEHUSA

MOPOIIIKA.
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BrimmyckaroT oObrvHbBIC, crienuanbHble, nuddepeHInanbHO-TIarHOCTHIECKIE
Y DJIEKTUBHBIE CyXUE CPE/IbI.

YacTo npuxoauTcs pa3iMBaTh NUTATENbHbIE cpeabl MepHO. C 3TOM LEnblo B
71a00paTOPHON MPAKTUKE UCTIONB3YIOT CHEIUATbHBIE TPUCITIOCOOTICHUS.

Onpenenenne pH nuTarenbHbIX Cped MPOU3BOAUTCS AJIEKTPOMETPUUECKHM
MeToaoOM — mnoTteHuuoMerpoM. Ilocne ycranoBnenus pH nmratensHOM cpensl
(MIIb o6bkryno umeet pH 6,6-6,8) noBoasT ero g0 HykHoro (pH 7,4). ns sToro
N0 KarsiM Mukponunerkod poOasisror 0,1 H. enkuil HaTp B CTakaH cC
MATATEJIbHOW CpPEOM, B KOTOPBIM OIYILIEHBI AJIEKTpoAbl noreHuuomerpa. [locie
YCTaHOBJIEHUsI KOJMYECTBA IIEJIOUM, HEOOXOAUMOHN NI monydeHust 7,4 Ha 1 mu
CpEbl IeNA0T pacueT Ha HYXKHOE KosimuecTBO. Ecinu Ha 1 mi 3atpadeno 0,08 mut
0,1 H. pacTBOpa eaxoro Hatpa, To kK 10 auTpam cpenbl HeooxoaumMo A00aBuTh 800
MJI IIETIOYH.

Bo wu3bexanue paz0aBiieHHs TUTATENbHOW Cpenbl ISl MOJy4YeHUs
HeoOxoaumoro pH k Helt 1o0aBistoT 1 H. pacTBOp €AKOro HaTpa, T.€. Bcero 80 M.

Jlist onpenenenust pH MIIOTHBIX MUTATENBHBIX CPEJl PACIUIABICHHBIN arap Win
JKEJIaTUH, y4duThiBas Oy(depHOCTh 53THUX Cpel, pa3BoAsT B 7 pa3 Temion
JTUCTWIINPOBaHHOM BOAoM. [locime yctaHoBieHuss cooTBeTcTByromero pH cpeny
KHUISTAT, (QUIBTPYIOT, OCBETJISIIOT, pa3iuBalOT BO (DJIAKOHBI, MNPOOUPKH U
cTepuin3yroT. Cineayer yuyuThIBaTh, YTO IOCIIE CTEPUIIM3ALMM CPEla CTAHOBUTCS

Oonee kuciou Ha 0,2 eTMHUIIBI.

6. CTEPMJIN3ALIUSA

Crepunuzanueil  Ha3blBalOT  MPOLECC, HANpPaBICHHbIA HAa  MOJHOE
YHUYTOXKEHUE BCEX YKUBBIX MUKPOOPTaHU3MOB B CTCPUIIU3YEMbIX 00BEKTaxX, KaK B
1a00paTOpHsX, TAK U B IPOMBIIIICHHBIX YCIIOBHSIX.

Bonwimoe paznooOpasue cTepuinzyeMbix 00beKTOB MOTPEOOBAIO pa3paboTKu
Pa3IMYHBIX METOJIOB CTEPHITH3AIUH.

I'maBHBIMM Tpe6OBaHI/I$IMI/I B CTCpUIM3alIUN ABJIAIOTCA €€ HAACKHOCTb H
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COXpaHEHHUE Ka4yeCTBA CTEPHIIN3YEMBIX OOHEKTOB.

Paznuyaror  ¢u3myeckwii, XUMHUYECKMH M  MEXaHUYECKHH  METOJIbI
crepwimzanui. K ¢usnueckumM MeTodaM CTEpWJIM3AIliU  OTHOCST JCHCTBUE
BBICOKOM TEMITepaTyphl, yJIbTPA(PUOICTOBBIX Jyded, MOHU3UPYIOIIECH paaualiiu,
yIbTpa3ByKa M Jp. XUMHUYECKHE METOJbl HUCMOJB3YIOT JJii 00paOOTKH BaKIIMH,
CBIBOPOTOK M JPYTUX OOBEKTOB, KOHCEPBUPYEMBIX PA3TUYHBIMU AHTUCEIITUKAMU.
Mexannueckuit MeToJ1 — GUIBTPAIUS KUJIKOCTEH Yepe3 OakTepualibHbIe (PUIIBTPHI.
C moMOIIBI0 3TOTO METOAa MEXAaHWYECKH OYHUINAIOT >KUAKOCTH OT OaKTepui.

OunpTpyroumecs: GopMbl OaKTEpHii, BUPYCHI Uepe3 Takhe QPUIbTPHI TPOXOIIT.

6.1. DusnuecKne MeToabl

Tepmuueckan oopadomka

NMeercss MHOKECTBO BAapUaHTOB, HO TepMUYECKas 00padOTKa MpUMEHHMMA
JUIIb B OTHOUIEHUU TEPMOYCTOMUHMBBIX MAaTEPHUAIIOB U CPE/I.

1. Crepunuzanus B muaMmenu (dpiaamMOupoBaHue). ITOT COCOO MPUMEHSETCS
JUTSL CTePUIIM3AIMN OAKTEPUOJIOTUYECKUX TETEINb, U, MPEAMETHBIX U MOKPOBHBIX
CTEKOJI, TUHLIETOB U IPYTUX MEJIKUX METAJUIMYECKUX U CTEKJISTHHBIX MPEIMETOB.

2. Crepunmu3zaiusi KUMSTYCHUEM HUCIOIB3YETCs B OCHOBHOM JUIsl 00pabOTKU
UIJ1, IIPULIEB, XUPYPTHUECKUX MHCTPYMEHTOB. OHA MPOBOJIUTCS B CHELMATBHBIX
crepunuzaropax B TeueHue 30 MuHYT. J[JIsS MOBBIMIEHUS TOYKM KUIICHUS U
YCTPAHEHHs] KECTKOCTH BOAbl jaoOaBisitor 1 % coabl. DTOT MeETOH HeE
oOecrieynBaeT TOJHOW CTEpPWIM3AIMM, TaK KakK CIOPhl HEKOTOPHIX Oaruiui
BBIJICPKUBAIOT KUMSYCHUE B TCUCHHE HECKOJIBKUX YaCOB.

3. Crepunuzaisi CyXMM >KapoM TIPOBOJMTCS B CYXOXapoBbIX IMKadax
(MeTaIMYeCKUX  JABYCTEHHBIX IKadax, H30JUPOBAHHBIX acOECTOM WU
JIMHOJIEYMOM, C OTBEPCTUEM B BEPXHEUW YacCTHU NJIsi TEPMOMETPA). DIEKTPUUECKUE
anmaparbl Il CTEpUIM3AlMA TOPSYMM BO3JYXOM pa3zHOOOpasHbl 1o (opme,
CHA0EHbI XOPOIIIeH TETIOBOU U30JISIITUEH.

Heobxoaumas Temnepatypa MOIIEPKUBACTCS aBTOMATHYECKU TPHU TTOMOIIH
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TEPMOPETYNIATOpa, paboTy KOTOPOro MOXKHO HAOmIOJaTh C  [OMOIIBIO
KOHTPOJIbHOM JamIibl. CTEPUIU3YIOT TOPSYUM BO3AyX0M Iipu 160 °C B Teuenue 1,5
yaca C MOMEHTA JIOCTH>KEHHS 3TOM TEMIIEpaTyphI.

Ipu 170 °C Gymara u BaTa KeITEIOT, MPH OOJee BHICOKHX TEMIIEPaTypax
oOyrnuBaroTcsi. B cyxokapoBbIX WIKadax CTEPUIM3YIOT JIAOOPATOPHYIO MOCYIY:
yamky lleTtpu, BIOXKEHHbIE B CHELHAIBHBIE METANIMYECKHE TNIE€HANbl WA
oOepHyTbIe B OyMary mo OJHOW WJIM HECKOJbKO HITYK B Iayke, MacCTEPOBCKHUE U
IpaJyUpOBAHHbIE MHUIETKH, 3aKPbIThIE C OJIHOTO KOHIA BaTOi, HaxonsIIuecs B
METANTMYECKHUX MeHalaxX WK 3aBepHyThie B Oymary mo 10-15 mryk. [IpoOupku u
KOJIOBI 3aKpbIBAlOT BATHBIMU NTPOOKAMHU.

4. Crepunuszanus mapom spiisieTca HauOosnee 3(P(EKTUBHBIM METOIOM U
OCYILIECTBIISIETCSl JBYMSI CIIOCOOAMH: HACBHIIIEHHBIM MapoM IO JaBJICHUEM WU
TEKYYUM MapOM.

a) Cmepunuzayuss napom noo OasjleHuem TPOU3BOJUTCI B aBTOKJIABE,
KOTOPBIA HpPEJCTaBIsIET COOOM TOJICTOCTEHHBIM KOTEN IMJIMHAPUYECKON (POpMBI,
ITOKPBITHIN CHAPYKH KOKYXOM, 3aKPBIBAIOIINICS KPBIIIKOU.

Pabouass kamepa mosiydaer map OT MapooOpazoBaTelisi, MOMEIIEHHOTO TOJ
KaMepol M COEIMHEHHOTO C Hell maTpyOkom. Boma B koTenm mocTymaer depes
BOPOHKY, COEJIMHEHHYIO C yKa3aTelbHOW TpyOkoi. Boja B koTie HarpeBaeTcs
IEKTPUYECKUM TOKOM OT ceTu. Kpblka aBTOK/IaBa HWMEET BHYTPH
DIEKTPOHAIPEBATEIBHBIA  JJIEMEHT C PETYJISTOPOM, TIOCPEICTBOM KOTOPOIO
perynupyercsi HarpeB BoJibl. KOHTpoIb 3a 1aBlieHHEeM MPOU3BOAMUTCS C MOMOIIBIO
MaHomeTpa. JliA  aBTOMATMYECKOrO  BBIXOAA Iapa IpU  MPEBBILICHUU
MaKCUMaJIbHOTO pabo4ero AaBjeHUs MPEAYCMOTPEH MPENOXPAHUTENbHBIN KIlaNaH.
Ha mikane manoMmerpa 0003HayaeTcst TOJIbKO M30BITOYHOE J1aBJICHUE, HOPMaJIbHOE
K€ JaBJIEHUE COOTBETCTBYeT Moka3zaHuio «O». Pabora ¢ aBTOKIaBOM Tpedyer
CTPOTOro BBINIOJIHEHUS TpPaBUJ, NPEIyCMOTPEHHBIX CHEUUATIbHOM WHCTPYKIIUEH,
IPUWIAraeMoi K KaKJI0OMy arapary.

HNucTpykuuen npenycMmaTrpuBaeTes:

1. Ilepen paGoTOi MPOBEPUTH UCITPABHOCTH BCEX YAaCTEH aBTOKJIAaBa.
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2. Yepes BOPOHKY HAJIUTh BOAY B MAJICHBKUI KOTEJ U 3aKPBITh KPaH.

3. 3arpy3uTh CTEPHIM3AIMOHHYIO KaMepy MaTepuaioM, MOAJIeKaIUM
CTEPUIN3ALINH, 3aKPBITh KPBILIKY.

4. BKIIIOUNATHh HArpeBaTEIbHYI0 CUCTEMY MPHU OTKPBITHIX MMAPOBBITYCKAIOIINX
KpaHax; C MOSIBJICHHEM Iapa OyJIeT BEIXOJUTH BO3yX, a 3aTE€M Iap C KOHJACHCATOM.
KpaH 3akpbIBaloT, KOrja BO3AYyX M3 aBTOKJIABA IOJHOCTBIO BBITECHEH, O YEM
CBUJIETEIIbCTBYET HENPEPBbIBHAS CTpys napa. IIpu Hamuuuy Bo3ayxa B aBTOKJIABE
MOKa3aHUsl MAHOMETPA HE COOTBETCTBYET TEMIIEPATYpE.

5. Ilo OKOHYAaHMHM CTEpWIM3aLMU BBIKIIOYAIOT 3JIEKTPOHAIPEBATEIbHBIN
anemeHT. [locne Toro Kak JaBlIeHUE YMAJET J0 HyJs, OTKPHIBAIOT CIIYCKHOM KpaH
U TIPUCTYIAOT K pa3rpy3Ke aBTOKJIABA.

[Ipu naBnenuu B 0,5 atm Temmneparypa B aBTOKJaBe paBHa 110-112 °C, B 1
at™ — 120-121 °C, B 1,5 atm — 124-126 °C, B 2 atm — 132-133 °C.

JInst KOHTpoJisi pabOThl aBTOKJABa MEXIY CTEPUIM3YEMbIMHU MpEeIMETaMU
KJIQyT CTEKJISTHHYIO 3allassHHYIO0 TPYOKY C BEUIECTBOM, UMEIOIIUM OIPEIeICHHYIO
TouKy mrasieHus (6ersonadron — 110 °C, Gemsoitnas xucnora — 120 °C u mp.), u
HEOOJIBIIUM  KOJMYECTBOM  QHWJIMHOBOro  Kpacutens.  I(P(PeKTUBHOCTH
CTEPWJIM3ALIMM MOKHO TakKKe IMPOBEPHUTh, MOMENIas B aBTOKJIAB MaTrepual,
3aBEJIOMO 3apaKEHHBIN criopamMu OarmLl.

0) Cmepunuzayus mexyuum napom npousBoautcs B annapare Koxa, mmpoxo
npuMeHstoleMcs B JabopaTopHoil mpaktuke. Annapar Koxa npezacrasisier coOoi
METAJTUYECKUN UIUHIP, TOKPBITHIM TEMIOU30ISIMOHHBIM MaTepuaioMm. B
KOHMYECKOM KPBILIKE arapara UMEETCs OTBEPCTUE I BhIXOJa Mapa. B HMxHen
YaCTU PaCIOJIOKEHBI KpaH U BoJoMepHas Tpyoka. BHyTpu umeercs mojcraBka Jjist
CTEpUIN3yEMbIX MaTepuanoB. Ha nHO ammapara 3anuBaercs BoAa, KOTOpas HE
MOJKHA KacaThCsi CTEpHIM3yeMoro matepuana. Crepmmmsyior mpu 100 °C B
teueHue 30-60 MUHYT ¢ MOMEHTA Hayaja KAMEHUS BOJIbI, IPU 3TOM BETE€TATUBHbBIC
dbopMbl MHUKPOOOB TIOTHOAIOT, a CIOPHI COXPAHSIIOTCS, W TPU KOMHATHOU
TeMIlepaType uepe3 CYTKH MpopactaioT. [loBTopHOE BO3/A€CTBUE MapoM CHOBA

00e3BpEeKMBACT BereTaTuBHbIE (QopMbl. TpeThe mporpeBaHue yOWBaeT BcCe
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ocTajbHbIE OaIMIIIbl, pa3BuBaroIuecs u3 crnop. CTepuiIn3yloT TaKUM METOJIOM
(1poOHO) MUTATENbHBIC CPEABI U IPYTUE MAaTEepUAIIbl, U3MEHSIOIINE CBOU CBOMCTBA
npu temmeparype Boime 100 °C: momoxo, KelaTuHy, KapTtoderabHble Cpeabl U
CpEIlbl C YTIIEBOJIaMHU.

Crepunuzaiivsg TEKy4UM MapoM MOKET NPOU3BOJIUTHCS B aBTOKIIABE MPHU
HE3aBMHYEHHOW KpBIIMIKE U OTKPHITOM BBITYCKHOM KpaHe. TeKyduMm mnapom
CTEPUJIM3YIOT U OJJHOBPEMEHHO YIUIOTHSIOT CHIBOPOTKH, SIMUHBIE U APYTUE CPEJIbI.
CBepThiBaHHe ChIBOPOTKH mnporcxomut npu 80-90 °C B Teuenme waca B
CHEUaIbHOM JIBYCTEHHOM CBEpThIBAaTeNe, IOKPBHITOM TEIUIOU30IALNOHHBIM
maTepuaioM. Ha 1HO B HaKJIOHHOM IIOJIOKEHUH YKJIAAbIBAlOT MPOOUPKU CO
cpellaMH, anmnapaT HAKpbIBAETCS BHayaje CTEKJISIHHOM KpBIIIKOM, a 3aTeM
MeTaJIMueckoi. Bona B anmapaT HanmuBaeTcsl yepe3 OTBEpCTHE, HAXOMAIIEeCs B
BEPXHE 4acTH, OHO 3aKpbIBaeTCA MPOOKOH, B KOTOPYIO BCTaBJI€H TepMOMETp. B
HACTOSIIIEE BPEMsI IIMPOKO MPUMEHSIOTCS anlapaThl ¢ JIEKTPUUYECKUM HAarpPEBOM.

5. Tunpanuzamus mnpeacTaBisieT coOO0M JpOOHYIO CTEPUIU3aLUI0 IIpU
Temmepatype Hmike 60 °C, mpemmoxennyo JI. THHZAnTeM, BEIIECTB JErko
paspymaomuxcs u AeHaTypupyoumxcs npu 60-100 °C (CBIBOPOTKH, BUTAMUHB).
HarpeBanue npousBoauTCS B CIIEMUANBHBIX IPUOOpax ¢ TEPMOPETYISITOPaMH WIIH
B OOBIUHBIX BOJSIHBIX OaHSX MOBTOPHO B T€UEHHE 5-6 JHEH mpu Temmeparype S56-
58 °C o 1 uacy.

6. [Tactepusanust (4acTUIHAS CTEPUIU3AIHNS ). DTOT METOI ObLT MpetoxkeH JI.
[TacTepom 1 HampaBiIeH HA YHUUYTOXKEHHE O0ecCrOpoBbIX (HOPM, MPEUMYIIECTBEHHO
NAaTOTCHHBIX BUJAOB, CIHOPbI K€ COXPAHSIOTCS KU3HECHIOCOOHBIMU. Meroaom
nactepusaudd  O0€3BPEXKHMBAIOT  PAa3jMYHbIE  NPOAYKTHI  OJAHOKPATHBIM
HarpesanneM 10 65-70 °C B teuenne 1 waca i 1o 70-80 °C 5-10 mumyT. Mosoko
NacTEPU3YIOT C IIEJIbI0 OCBOOOXKIECHHSI €r0 OT MOJIOYHOKHCIBIX M MaTOTE€HHBIX
OakTepuil (Bo30yauTese TyOepkylesza, Opyleiie3a, CTaQUIOKOKKO30B U Jp.).
[Tpu macrepuzanuu NuBa, BUHA, IUIOJOBBIX COKOB YHHUTOKAIOTCA BO30YAUTEIH
Oone3Held HSTUX HANUTKOB. BHUTaMHMHBI M BKYCOBbIE KauecTBa MPOAYKTOB

COXpPaHAIOTCA. HaCTepHSOBaHHBIe IMPOAYKTBI XpaHAT B YCIIOBUAX XOJIOAUJIbHHKA.
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Oobnyuenue 31eKmMpoMaAZHUMHBIMU 60 THAMU

OO0rydyeHre 3JIEKTPOMAarHUTHBIMA BOJTHAMHU HWCIIOJIB3YIOT IS JE3MH(EKIINH,
CTEpHIIH3AIIH TePMOJAOMIFHBIX MaTEPHAIIOB.

1. Yasrpaduonerosie (YP) nayun mmunoit 250 m 270 um. Ilpumensior
OaKTEPUIMIHBIC JIAMITBI, KOTOPBIC IMIUPOKO HCIOJB3YIOT [JIs1 O0E3BPEKUBAHUS
BO3/yxa B OOKcax, ONEpallMOHHBIX U APYTUX TIOMEIICHHSIX.

BereratuBabie (popmbl O0jie€ UyBCTBUTEIBHBI K OOJYyYEHHUIO, YE€M CIIOPBI,
koTopsbie B 3-10 pa3 Goyiee yCTOWYUBEI.

2. TammMa- u pEHTreHOBCKOE OOJyYE€HHE MIUPOKO HCIOJIB3YIOT s
CTEpWJIN3AY AHTHOWOTHUKOB, TOPMOHOB, ITJITACTMACCOBBIX H3JICITUN pPa30BOTO
npuMeHeHus (mmpuiel, yamku [letpu, nuneTku u ap.).

3. YnpTpa3Byk MOXKET OBITh MCHOJB30BaH sl 00e33apa)KUBAaHUS MOJIOKA,

BOJIbI, IPYTHUX IHILIEBBIX ITPOTYKTOB.

6.2. XuMHYECKHE METOAbI CTEPUIN3aAINU

[IpuMmeHeHHe STUX METOJIOB CBOAMTCSA K MPOPUIAKTHKE MHKPOOHOTO
3arps3HCHHS] TUTATENBHBIX CpeJl, BaKIMH, JUATHOCTUYCCKUX W JICUSOHBIX
CBIBOPOTOK ITyT€M BKJIIOUCHHMS B HMX COCTaB Pa3JIMUYHBIX XHMHYECKHUX
KOHCEPBaHTOB.

[TutarenpHbIE CpEeIbl MOXKHO KOHCEPBHPOBATH XJOPO(GOPMOM, TOIYOJIOM,
aupoM. /o moceBa Takue cpenpl MPOrpeBaroT npu 56 °C mis ocBOGOXIEHNS OT
9THUX BEIIECTB.

B OGuonpoMbIIIIEHHOCTH BaKIMHBI U JIeUeOHBIC CHIBOPOTKH KOHCEPBUPYIOT
KapOOJIOBOM KUCIOTOM, MOoBOAS KOoHIeHTpauuto a0 0,25-0,5 %, ¢popmannHom - 10
0,05 %, meptuoastom — no 1:5000-1:10000.

CBIBOPOTKHM KOHCEPBUPYIOT OOPHOM KUCIOTON, TOTYOJIOM HIIU TJIUIIEPUHOM.

Pa3nuuHble XMMHWYECKHWE BeEIIEeCTBa B JAOOPATOPHON MPAKTHUKE MOJIYYHIIN

IIMPOKOE UCIONIb30BaHue 1Jis fe3uHpeknn. C 3TOH 1eIbI0 TPUMEHSIOT PACTBOPHI
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Kap6010BOi KucioTsI (3-5 %), ximopamuna (1-3 %), strnossiit ciupt (70 °C) u ap.

K  XxumuueckuM  MeTOAaM  OTHOCHTCA W CTCPWIM3ALUSA  Ta3aMH.
CTepwIn3yIONIMMH  Ta3aMH  SIBJISIFOTCS:  (OpMaibJIeTHI, OKHUCh JTHICHA |
IPOTIHOJIAKTOH.

[TperMyIecTBO Ta30B KaK CTCPUIIM3YIOIIUX BEIIECTB COCTOMT B TOM, YTO MX
NPUMCHECHHUE HE TpeOyeT HarpeBaHMs; KPOME TOT0, UX MOXKHO NPHUMEHSTH IS
CTepHIM3AIMK  OOJBIINX OO0OBEMOB, Hampumep mnomerieHnid. OmHako TpH UX
UCTIOIb30BAaHUU HYXXHO COOJIONATh OOJBIIYI0O OCTOPOXKHOCTh, TaK KaK OHH

OKa3bIBAIOT TOKCUYECKOE NJEUCTBUE HA JKUBOTHBIX U JIIOJIEH.

6.3. MexaHu4ecKue MeToabl

OHu oOcHOBaHBI Ha (UIBTpPAIMM >KUIAKOCTEH YEpe3 MEJIKOIIOPUCTHIC
OaxkTepuanbHbie (UIBTPHI, KOTOPHIE 3aJCPKUBAIOT BHIUMBIEC MO MHKPOCKOIIOM
MUKpPOOpraHu3Mbl. Yepe3 HHMX CBOOOJHO MPOXOJAT BHUPYChl U MHUKOIUIA3MBbI,
M03TOMY JaHHBIE METOBI CIETYET MPU3HATH KaK «YaCTHUHYIO» CTEPHIIN3AIIUIO.

OunbTpOoBaHWE — OAMH M3 OYEHb YAOOHBIX METOJOB CTEPWIM3ALUU TeX
AKHUJKOCTEH, KOTOPBIE HEJb3s1 MPOCTEPUIIN30BATh IPYTUMH CIIOCOOaMHU, HAIIPUMED,
CBIBOPOTKY KPOBH, TUTATEIBHBIEC CPEIIBI U JP.

Haubonee mmupoko B MUKPOOHOTIOTHYECKON TPAKTUKE UCTIONB3YIOT (PHIIBTPHI-
CBEYH U TUIACTUHYATHIE (PHIIBTPHI.

OunbTpel-cCBEYM HMEIT (HOpMY IIWIIMHApPA C TOJCTHIMH CTEHKAMHU H C
nosioctbto BHYTpu. Opnna rpynmna cBed (bepkedenbna) usroraBnmuBaercs U3
uHpy3opHoil 3emim. [lo BenmumHEe TOp B TOPAAKE YMEHBIICHHUS OHU
ob6o3navarorcs OykBamu W, N, V.

Hpyras rpynna cseueit (ILlamOepnana) u3roraBiuMBaeTcss M3 KaoJduHA C
NpUMEChI0 Tiecka W KBapra. OHU HMMEIOT pasIuYHbIE pa3Mephl IMOp, YCIOBHO
o6o3Havaemsble Ly, Ly, Ls, 1 T.1.

OunpTpanus KUIKOCTEH Yepe3 CBEUM MOXKET MPOU3BOAUTHCS JIBOSKO: TMOJ

IIOBBIMMICHHBIM HWJIM ITOHHWKCHHBIM JaBJICHHUCM. B IICPBOM CJIydac 4YCpC3 CBCHY
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IPOMYyCKAalOT (PUIBTPYEMYIO XUAKOCTh TOJ JaBieHHEeM. [ 3TOro XUAKOCTb
HAJIMBAIOT B COCY/[l, K KOTOPOMY MPUCOEAUHSIOT cBeuy. HarHeTaTenbHBIM HACOCOM
HAKa4YMBAIOT B 3TOT COCYJ BO3AYyX, KOTOPBIH JaBUT Ha XUAKOCTb; IOCIETHSSA
MOCTYIMaeT B TOJIOCTh CBEYM U TpocayuBaercs d4epe3 mopbl. IIpocounBiiasics
KUJKOCTh MOCTYIAET B APYroi COCYy/, B KOTOPBIN BCTaBJIEHAa CBeYa, a U3 HErO B
INPUCOECIMHEHHYI0 pPE3MHOBOM TpyOkoil konOy. JlaBieHue, co3garomieecs
HaKauMBaHUEM BO3/yXa, ONPEEISICTCS MAHOMETPOM.

Bo BTOpoM cnyuyae ¢uibTpaius MpOU3BOAUTCA C MOMOIIBIO YMEHBIICHHS
naBiueHus (co3maHMs  Bakyyma) B COCyle, KyAa JOJDKHAa IOCTYIUTH
npouiIbTpOBaHHAs >KUAKOCTh. CBedy MMOMEIIAIOT B COCYHd C (UIBTPYyEeMOM
KHUJKOCTBIO U COCIUHAIOT TPYOKOH C IPYTHUM COCYIOM, U3 KOTOPOTO OTKAYUBAETCS
BO3QyX. B pe3ynbrare oOTKauMBaHUs BO3JyXa CO3MA€TCA 3HAUYUTEIBHOE
pa3pekeHne Kak B IyCTOM COCYyJ€, TaK U B MOJOCTH COCTUHEHHONW C HUM CBEYH.
XKuakocts U3 cocyna, B KOTOPBIM MOMEIEHA CBEYa, B CHIIy PAa3HOCTH JAaBJICHUS
yCTpEMIISIETCS B MOJIOCTh CBEUH (MPOXOAUT Yepe3 MOPbI) U MOCTYMAET B COCY/.

[Tepen dunbTpanueit o0s3aTeIbHO JOJKHBI OBITH TPOCTEPUIIU30BAHBI CBEUH,
TPYOKH, COEUHSIONINE UX C COCYAaMH, U CaMH COCY/IbI.

OtevecTBeHHBIE acOECTOBBIC (DUIBTPHI BHITYCKAIOTCSA ¢ 0003HaUeHUsIMU D) U
C®, mnocinegHue SBISIOTCS CTEPUIM3YIOUIUMU MEMOpaHHBIMH  (DUIbTpaMHU.
Oco0eHHO WIMPOKOE TPUMEHEHHE HAaIUIM TaK Ha3bIBa€Mble MeEMOpaHHbBIC
(GuUIBTPBI, KOTOpbIE H3rOTAaBIMBAIOT M3 acOecrta, Oymaru, KOJUIOAMS, alerara
1eoo3bl. OOBIMHO 3TH (UIABTPHI MPEJCTABISAIOT COOOW NHMCKU Pa3IMYHOrO
nuametpa. Takue AMCKU MPOHU3aHbl OE€CUHCIEHHBIM MHOXECTBOM MeEJIbYanIINX
HUAJMHIPUYECKUX OTBepcTuil. B  3aBUCMMOCTH OT croco0a M3rOTOBJICHUS
(GUIBTPOB TUAMETP ITUX OTBEPCTUL MOXKET ObITh OT 1 MKkM 110 MeHee 0,005 MKM.

MeMOpanHbie GUIBTPHI MOHTUPYIOT B Ipudope 3eiTia, KOTOPhI COCTOUT U3
cTakaHa (BOpOHKM) M KOJObl byH3eHa, Ha TyOyc 3TOoM KOJOBI HaJEBAIOT
PE3MHOBBIN BaKyyMHBIH IIJIAHT ¢ BATHBIM (DPUIIBTPOM.

CoOpannblii  mpuboOp 3aBepThiBacTCs B OyMary M CTEpUIIM3YeTCs

ABTOKJIaBUPOBAHHCM.
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KungkocTs, MOIEKAINTYI0 CTEPUIM3AlMN, HAJIMBAIOT B BOPOHKY MpHUOOpA,
BHYTPHU KOTOPOT'O CO3/A€TCSI BAKYYM M KHUJIKOCTh PUIBTPYETCs, OCBOOOKIASICH OT
OaKTepHil.

[lepen crepunuzanueit nabopatopHyro mocyny MoroT u cymart. [IpoOupku,
(bnakoHbl, OyTHUIKHA, KOJOBI 3aKpBIBAIOT BaTHO-MapiieBbIMU IpoOkamu. [loepx
NpoOMPKM HAa KaXABIA COCyA HaACBAIOT OyMaXHBIM KoOMmadok. Yamku
CTEpUJIM3YIOT 3aBEPHYTHIMU B Oymary no 2-4 mrykKu.

JIns cTepuiin3alvy MUNETOK B BEPXHIOK YaCTh KaXJ0M M3 HUX BKJIAJbIBAIOT
KyCOYEK BaThl U 3aTEM 3aBOPAYMBAIOT MUIIETKU B IUIOTHYIO OyMary, Hape3aHHYIO
MpEeABAPUTENHHO TOJIOCKaMU IUpUHON 2-2,5 cM u nimuHout 50-70 cMm. Ha Gymare
MUITYT 00BEM 3aBEPHYTOM MUMETKU. [IUMEeTKH MOXXHO CTEpUIM30BaTh TaKKe B
CIEIUAJIbHBIX TIEHAJIAX.

Menkue MeTauIM4ecKue UHCTPYMEHTHI (NETIU, UTJIbI, MUHIETHI, HOKHUIIBI)
CTEpWJIM3YIOT  MPOKAJMBAHMEM B  IUIAMEHU  HEMOCPEJICTBEHHO  IEpen
UCIOJIb30BaHuEeM. M3nenust u3 pe3uHsl (pe3MHOBBIC MPOOKU, TIEPUATKH, IILIAHTH)
CTEPUIIU3YIOT ABTOKJIABUPOBAHUEM. [Ipenmersl, U3TOTOBJICHHBIE u3
TEpPMOJIAOMIIBHBIX MAaTEPUAIIOB: IJIACTMACC, HAITPUMED, IEHTPUGYKHBIE TPOOUPKH,

cTeprn3yroT Y O-jrydyamu, OKUChIO STUJICHA.

7. IloceB 0akTepuii HA NMUTATEIbHBIE CPeIbl

7.1. TexHuka moceBoB 0aKTepPHil HA MUTATEJIbHbIE CPeAbI

[Ipy mepBUYHBIX MOCEBaX M3 HCCIEAYEMOIo MaTepuaja WIM I0CeBa U3
YUCTBIX KYJbTYp OakTepuil Ha MNUTATEIbHBIE Cpelbl HEOOXOIMMO COOJ0IATh
CTPOTYIO CTEPUIBLHOCTD, YTOOBI HE 3aHECTU MOCTOPOHHUX MUKPOOOB. Bece paboTh
10 TOCEeBaM M TepeceBaM OaKTEepHil MPOBOIATCS B CIENUATIBHBIX MOMEIICHUIX (B
Ookcax). MHcTpymeHTamMu Juisi TOCeBa M pacceBa MHUKPOOPTraHW3MOB CIYXKaT
OaKTepUOJIOTUYECKUE TETIIN, UTJIbI, IIATENb.

[Ipu moceBe OakTepuil Ha TNUTATENIbHBIC CPEIbl WU TIEPECEBE W3 OHOM

npoOUpPKH B JPYTYH0 COOJIIOMAIOT CIEAYIOMUNA TOpsAaoK. BHauame B miameHu
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TOPEJIKK CTEPWIN3YIOT NETII0 U NETIEAEPKATENb, KOTOPBIM MPU ITOCEBE BXOJAUT B
npoOupky. [TpoOupku ¢ YUCTON KyJIbTYpOH M C CTEPUJIBHOW CKOIIEHHOW Cpenoi
OepyT B JIEBYIO PYKY B HAKJIOHHOM IOJIOKEHUH TaK, YTOOBI IPOOUPKA C KyJIbTYpO
ObLI1a MepBOM 10 OTHOLIEHUIO K paboTaromeMy. B npaByto pyky OepyT, Kak nucuee
Iepo, NETII0 M, JEpKa €€ BEPTUKAIBHO, NPOKAJIMBAIOT B IUIAMEHH TOPEJIKU.
Bartnbie npoOKkH 3aXBaThIBAIOT MU3WHIIEM MPaBOM PyKH, BEBIHUMAIOT U JEpXKaT UX
BO BpEMs IIOCEBA B TaKOM I10JI0KeHNN. HHu B KOeM ciiyyae He IOIyCKaeTcs KIacTh
npoOku Ha cTodl. OOXKHUTAOT Kpasi OTKPBHITHIX MPOOUPOK B TUIAMEHH TOPEIKU U
BBOJST CTEPWIIBHYIO METII0 B MPOOHMPKY € KyinbTypoil. lleTnro oxiaxparor o
BHYTPEHHIOIO CTEHKY IMPOOMPKHU, MPUKACAIOTCS K y4acTKy HE3acesiHHOro arapa Hu,
€CIM OH HE IUIABUTCS, MPHUKACAIOTCS K IOBEPXHOCTH KYJIBTYpbl OakTepuil.
[TpoOupKy cierka OTOABUTAIOT OT MJIAMEHH, PEAOXPaHssd MaTepHall OT CHKUTAHUS.
BBICTPO, HO OCTOPOKHO, MEPEHOCT METII0 B MPOOUPKY CO CTEPUIBLHOU CpenoH,
OIyCKAIOT, A0 KOHACHCAIIMOHHOM BOJbl, M 3Ur3arooOpa3HbIMU JBUKEHUSAMH
pacupenessroT MaTeprai 1o CKOLIEHHOW NOBEPXHOCTH arapa. VM3BiIeKaroT MeTio,
OOXHUratoT Kpass MNpOOMPOK U BCTaBISAOT OOOMOKEHHBIE TNPOOKH, 3aTeM
CTEPUIN3YIOT IIETIIIO.

[ToceB Ha moTHBIE cpeabl B Hamikax [leTpu mpoBOasST GaKTEPHUOIOTHYECKON
NEeTJed WIM CTEKJISHHBIM ImaresneM. Kpblllka Yamkw ¢ arapoBod Cpenou
IIPUINIOTHUMAETCS JIEBOW PYKOM, HO IMOJTHOCTBIO HE OTKPBIBAECTCS, HAHOCUTCS KaIljs
HCCIIEYEMOTO MATEPHAJIA U PACTUPAETCS] HA TOBEPXHOCTH CPEJIBI.

[Ipu moceBe ykoioM MpOOMPKY € arapoM WJIM KeJIaTUHOM (cpeda pasiuTa B
BUJE CTOJNOMKA) JAepxkaT OHOM BBepx MM noj yrioM. IloceB mnpousBousT
OAKTEPUOJOTUYECKON U0, KOTOPOM MPOKAIBIBAIOT MUTATENBHYIO CPEeAy 0 JHA.
[ToceB ykomoM B CTONOMK NpPUMEHSETCS JUIsl BbIpalMBaHUs aHA’pOOOB,
BBISIBJICHUS IPOTEOJIMTUYECKUX CBOMCTB, & TAKXKE C LEJBIO JUINTEIIBHOTO XPAHEHUS
KYJIBTYD.

JUisi moceBa B JKHJIKHE CpeIbl IMOJIB3YIOTCA IMETIEH, CTEPUIbHBIMU
IpayMpOBaHHBIMU WM MACTEPOBCKUMHM MUIMETKaMU. TeXHUKa MMOCeBa Ha KU KUE

CpCabl MeTJIeH aHaJIOrMYHa TEXHUKE MOCEBa Ha CKOILICHHBIM arap, HoO MaTcpuall Ha
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HETJIe PACTUPAIOT MO CTEHKE MPOOUPKU U CMBIBAIOT MUTATENILHON CpeIoi.

[Ipy  mONB30BAaHMM  TMACTEPOBCKOM  MUIMETKOW  KOHYMK  Kaluuisipa
OTJIAMBIBAETCS MPOKAJIEHHBIM IMHHIIETOM, IUIIETKY IPOBOIAT depe3 Iams. Ha
JPYrol KOHEIl TMHUIIETKH HaJIeBalOT PE3MHOBBIA OAJJIOHUYMK M OIYCKAIOT €€ B
OpoOUPKY C JKUJAKUM HCCIeAyeMbIM MarepuanioM. HeOolbioe KOIMUeCcTBO
MaTepuana HaOWparT MyTEM JETrKOoro HaXaTusi Ha OaJUIOHYMK U NEPEHOCAT
Matepuan B MpOOUPKY C HE3aCesSHHOM MHUTATEeIbHOM CpelloM, BBIIYyBas €ro ¢
MOMOILBIO TPYIIH.

[locne moceBa MacTepOBCKUE MHIETKH IMOMEIIAIOT B Ae3UHOUIIUPYIOUIHIA

pacTBop.
7.2. MeToabl KyJIbTUBUPOBAHUSA OaKTepHii

JUiss  ycmemHoro  KyJIbTUBUPOBaHUSI  OakTepui, KpOME MPaBUIBHO
noJ00paHHBIX CpeJd W TPOBEIACHHOIO II0CEBA, HEOOXOAMMBI ONTHUMAabHBIE
YCIOBHS: TEMIIEpaTypa, BIAXKHOCTb, ajpauus. B cpemHem Ttemmeparypa s
KyJIbTHBUPOBAHHS GOMBIINHCTBA MUKPOOOB TOIDKHA ObITH B mpezenax 37-38 °C.

JUis  BbIpalllMBaHUS MHKPOOOB B J1a0OPAaTOPHBIX YCIOBUSX MCHOJIb3YIOT
CIIEHUAJIBHBINA anmapaTr — TEPMOCTAT, B KOTOPOM IOAACPKUBAETCS MOCTOSTHHAS U
OIpElIEJICHHAs TEMIIEpaTypa.

TepmocTaThl OBIBAIOT pPa3IMYHOIO YCTPOMCTBA U pas3Mmepa. TepmocTaT
npeacTaBiger coboi mkad ¢ MoJKaMHu BHYTPUM M OTKpBIBAIOIIEWCS JBEpLEH,
CIACJIIAHHBIE U3 TEIUIOM3OJMPYIOIIMX MaTepuanoB. VCTOYHMKOM HarpeBa B
COBPEMEHHBIX TEPMOCTATax SBIAIOTCA DJEKTPOHATPEBATENIBHBIE  JJIEMEHTHI,
KOTOPBIE POIPEBAIOT BO3YX WIIA BOLY.

CymiecTBEHHOM  4acThl0  JIIOOOrO  TepMocTara  SBISIETCS  CHUCTEMa
TEPMOPETYJISILIUMA, KOTOpass OOecrnedyuBaeT MOAJECpXKAaHUE TEeMIlepaTypbl Ha
ONTUMAJIbHOM YpOBHE. JlaTunkoM TemrepaTypbl B OOJBIIMHCTBE TEPMOCTATOB
SABJIACTCA PTYTHBIM KOHTAaKTHBIA TEPMOMETP C MArHUTHOM TIOJIOBKOW. Takou

TEPMOMETp HWMEET JBa KOHTaKTa, OJMH W3 KOTOPBIX TMPEACTABISIET COOOU
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IUIATUHOBYIO MOABW)XHYIO IPOBOJIOKY, 3aKIOYEHHYI0 B KaHal TEPMOMETpa,
JIPYrol IPUCOEIMHAETCS K PTYTH. YPOBEHb TEMIIEPATyphl IO ITOJOXKEHUIO
IIOABIYKHOIO KOHTAaKTa PETYJIUMPYETCS MAarHuTHOM ronoBkou. lIpm HarpeBanum
TepMocTara Bbiie 37 °C 3aMBIKAIOTCS KOHTAKTH TEPMOMETPA, X CHTHAT [IOCTYTIAET
B DJIEKTPOHHOE YCTPOMCTBO, KOTOPOE C IOMOIIBI peie OTKIHYACT MCTOYHHKHU
HarpeBa. llpu CHMKEHMHM TemmepaTypbl KOHTAKTHI Pa3MBIKAIOTCI M IOJAETCA
CUTHAJ] JJI1 BKJIIOYEHMsS] UCTOYHMKOB HarpeBa. TakuM o0pa3oM, B TepMOCTaTax
MOCTOSIHHO NOJJIEP>KUBAETCS HY’KHAsl TEMIIEPaTypa.

B Gonpmmx mabopaTopusix MO TaKOMY >K€ IMPHUHIMITY CO3JAIOTCS KOMHAThI-
TEPMOCTATHI.

CBeT mojaBiisArONIEMY OOJIBIIMHCTBY MAaTOr€HHBIX MUKPOOOB HE HYKEH: MX
KyJIbTUBUPYIOT B TeMHOTe. OJIHaKo [UIsi U3y4eHHs NUTMEHTOOOpa30OBaHUs,
KOTOPOE MPOUCXOUT aKTUBHEE HA PACCESTHHOM CBETY, OaKTepUabHbIE KYJIbTYpPHI
MIOCJIE TEPMOCTATA BBIAEPKUBAIOT 2-3 AHS MPU KOMHATHOM OCBELIECHUU.

JUis ycHemHoro KyJIbTUBUPOBaHMsI OakTepuil HEOOXOAMMO NPUMEHSTh
CBEXHUE MUTATENIbHBIE CPEbl, COAEpXKAIINE ONpPENEIEHHOE KOJUYECTBO BIIAru.
Oco0eHHO 3TO KacaeTcs MCIOJIb30BaHUS IUIOTHBIX MHUTATEIbHBIX CpPEl, KOTOpbIE
pa3IMBalOT B YALIKU M CKAIIMBAIOT B MPOOUpPKaX B JI€Hb 1OCEBA.

[Ipu BeIpamuBaHuM a’3po0OB M  (PaKkyJIbTATUBHBIX aHa’pOOOB a’palus
IPOUCXOAUT B  E€CTECTBEHHBIX YCIOBUAX ©O€3 TNPUMEHEHHS KaKux-JIu0o
JOTIOJTHUTENBHBIX IPUCTIOCOOJICHU.

Cpoku KyJbTUBHpPOBaHHSA OOJNBIIMHCTBA NATOT€HHBIX MHUKPOOPTaHU3MOB
cocTtaBisitoT 18-24 waca, HO €CTh M KYJIBTYphI, pacTyllue MEMJIeHHO — 10 4-6

HCIOCIIb.

7.3. MeToabl BblieJIeHUSI YUCTHIX KYJbTYpP OaKkTepuii

Mopdonoruueckne, KylabTypaldbHble U OHOXHMMHYECKHE OCOOCHHOCTHU
MHUKpPOOPTaHU3MOB, HEOOXOAMMBIC TSI ONPEACIICHUS BHJA C IENbI0 TTOCTAHOBKH

6aKTepI/IOJ'IOFI/I‘-IeCKOFO JAWarHo3a, M3y4aroT, HCIOJb3yA YHUCTBIC KYJIbTYPbI
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OaKTepHil.

Mukpobbi, 6vloeneHHble U3 6HeuwlHel Ccpeobl, OP2AHUBMA IHCUBOMHBIX UL
J100ell U pa3MHOJNCEHHble HA NUMAMENbHBIX CPeoax, Ha3vleaom Kyabmypamu.

B wuccinenyeMom wmarepuanie MaTOT€HHBIE MHMKpPOOPTaHM3MBl BO MHOTHX
CllyyasiX HaXOJATCS B YHCIE JIPYTUX, daiie canpoHUTHbIX OakTepuil. BriaenuTs
YUCTYIO KYyJIbTYpy BO30yauTens OOJIe3HH SIBISIETCA OCHOBHOM 3amayeil mpu
NPOBEICHUH 0AKTEPUOIOTUIECKOI TUArHOCTUKY.

Yucras KynbTypa MUKPOOOB COJIEPKUT TOJNBKO OJMH BUJI MHUKPOOPTaHU3MOB,
KOTOPBII  ompeAensieTcs IO  COBOKYHNHOCTHM €ro  CBOWCTB.  Kyasmypa
MUKDPOOD2AHUIMO8,  8bLOCNEHHA U3 ONPEOeleHHO20 UCMOYHUKA — (Op2aHu3M
IHCUBOMHO20, 8030YX, NOUEA U Op.) NOJYUULA HAZEAHUE WUMAMM.

Ecnu BhigeneHHas OakTepualibHas KyJbTypa OJHOTO BHJA Pa3iMyaeTcs IO
HEKOTOPBIM MPHU3HAKaM, TO OHA Ha3bIBAETCS — BapHAHT.

MeTop! BbIIETICHHSI MUKPOOPTAHU3MOB M3 HCCIEAYEMOT0 MaTepuaia MOKHO

OTHCCTHU K ABYM I'PpyIIIIaM — MCXaHUYICCKUC U OMOJIOTUYECKHE.

Mexanuueckue memoont

OHM OCHOBaHBl Ha MEXAaHUYECKOM pa3beIUHEHUU OJHOW OakTepHUaaIbHOU
KJIETKM OT APYTOM C LIEJIBIO MOJYYEHUS OTACNBbHBIX M30JMPOBAHHBIX KOJOHHUN Ha
IJIOTHOM NUTATENbHOU cpefe. [locie KyapTUBUpOBaHUs IOCEBOB B TEPMOCTATE U3
OTHEJIbHOW HYXHOM KOJIOHMM JENAETC IEPECEB HAa MNUTATENbHYK Cpeny, B
KOTOPOH BBIPACTAIOT YUCTHIE KYJIBTYPbl OaKTEpUH.

1 neHb ucciaeI0BaHUS

N3 nccnenyemoro marepuana roToBsT Ma3Kd M OKpAIIMBAKOT UX 1o I 'pamy.
[Tpy MHKPOCKONUHM YCTAaHABIMBAIOT HalWuue OakTepuil, X Mop(oornyecKue
0COOEHHOCTH U OTHOILIEHHUE K OKpacke 1o ['pamy.

JInd  1monydeHusT UM30JUPOBAHHBIX  KOJIOHUM  MCCIEAYyEMBIM  MaTepuall
BBICEBAIOT HA MOBEPXHOCTH IUIOTHOW NMUTATEIBHOM Cpelibl B yamkax [letpu.

Arap B YalllKu pPa3juBaIOT CIEAYIOMMM 00pa3oM: (IakOH CO CTEpUIIbLHOU

MUTATEIHLHOU CPEIol MmoMemaT B BoJsgHyto OaHto. [locne pacruiaBnenus arapa u
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ero oxmaxaeHus 10 42 °C ¢pakon 6epyT B IPaByIo PyKy, J€BOI PyKOil H3BICKAIOT
npoOKy, OOKHUraroT TOPJBIIIKO (hJIaKoHA, OOJBIIMM MU YKa3aTeIbHBIM MNalbllaMU
JICBOM PYKH CJIETKa MPUMOJHUMAIOT KPBIIIKY Yallku. BBOAAT ropiabimko ¢iakoHa
MO/ KpBIIIKY Yallku (HE Kacasch KpaeB), HanuBalOT 15-20 mul mUTaTENbHOIO
arapa, ObICTPO BBIBOJISIT TOPJIBIIIKO (hIaKOHA M 3aKphIBAIOT YalIKy KphImikoid. Kpas
TOpJIbIIIKA (pJIaKOHA TOJIBOAST K TJIAMEHU M 3aKPBIBAIOT €T0 000K KEHON MPOOKOIA.
Crnerka moxkauyuBasi KpyrOBbIMU JABHWKCHHMSIMHU YallIKy, JOCTUTAIOT PaBHOMEPHOTO
pacnpeneneHus: cpeabl. Yallky OCTaBIIAIOT HA MECTE, IIOKa Cpela HE 3aCThIHET, a
3aT€M UX NEPEHOCAT B TEPMOCTAT.

CymiecTByeT HECKOJIBKO METOOB I0CEBA MaTepHaa JUlsl BBIIEICHUS YUCTON
KyJlbTYpbl Oaktepuid. [loceé Ha uawiku wmpuxom TPOU3BOAUTCS MHPU MOMOIIU
NEeTJIM, KOTOPO HaOMparoT HEOONbIIOE KOJUYECTBO MCCIIEyEMOro MaTepualia u,
HE BBIHUMAS €TI0 U3 NPOOUPKH, CTPAXMUBAIOT U3UIIHEE €r0 KOJIMYECTBO. Yalky
C TIUTATEJIbHOW CPeJIoN MOMEIAI0T Ha CTOJIE BBEPX AHOM. JIeBol pykoi OepyT AHO
YalllKy, Jep)Ka €€ IOYTH BEPTUKAIBHO, W TyCTO 3allTPUXOBBIBAIOT IETIEH
HEOOJIBIION y4YacTOK arapa B BepXHeW wacTu yamku. [leTnio cremyeTr nepxaTb
cBOOO/IHO OOJBIIMM M yKa3aTEJNbHBIM NallbLIaMU MPAaBOW PYKH, ONMKE K KOHILY
netienepxkatend. OcBoOOIMB TaKuM O0pa3oM METNIIO OT U3JMILHEro MaTepuana,
JIETKUMHU JIBMOKEHUSIMU, HE TOBPEXJas MOBEPXHOCTH CPEAbl, HAHOCAT, OTPhIBas
IpYT OT Apyra, MapauleJbHble ITPUXH HA PACCTOSIHUM OKOJI0 0,5 cM.

B oTmenbHBIX Cciyyasx MOXHO IPOM3BOAMTH IOCJEI0BATEIbHBIN pacceB
MaTepuana, UCIHOJIb3ysl [JIsi 3TOr0 HECKOJbKO YallleK C MUTATEIbHOW Cpeiou.
Hab6paB netneit marepuai, TpoU3BOASIT MOCEB IITPUXAMH Ha MEPBOM YaIlKe U TON
e TeTied, He Habupas MaTepHalia, BHOBb HAHOCAT IUTPUXHU HA BTOPYIO U TPETHIO
YaIllKK C MUTATeNbHBIM arapoM. Ha nepBoii yaiiike 0ObIYHO MOJTy4yaroT POCT B BUJIE
CIUIOUIHBIX IITPUXOB, HA BTOPOIl U, OCOOEHHO Ha TPEThel OAKTEPUH Pa3BUBAIOTCS
B BU/JI€ M30JUPOBAHHBIX KOJIOHUH.

Iloces wnamenem. IloceB mccaeayeMoro Marepuana HEPEAKO MPOU3BOMIST
HirnaTesneM, KOTOpbIi 3apaHee 3aBOpAayMBAIOT B OyMary M CTEPUIIM3YIOT TOpSYUM

Bo3ayxoMm. Hccnenyembli marepuan B KOJWYECTBE OJHOW IMETIIM WIIM KalllH
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HAHOCHUTCS ITACTEPOBCKOM MUMETKON B LIEHTP YALIKK CO CPENOM, KAILII0 HINaTeaeM
pacnpenenstoT Ha HeOOIbIIOM Y4acTKE CPE/Ibl, a 3aT€M KPYTrOBBIMU JABM)KCHUSAMHU
II0 BCEW €€ MOBEpXHOCTH. Ha Bpems moceBa KphIIIKA YalIKW, MOAIEPKUBAEMAs
JIEBOM PYKOM, OCTAETCS CJIETKa OTKPBITOM.

HlnaTens U3 nepBoi Yamky ObICTPO MEPEHOCIT BO BTOPYIO YAIIKY, a 3aTEM B
Tperbto. I[lo OKOHUaHMM TOCeBa IIMATENb TOTPYXKAlOT B OaHKy C
NEe3UH(ULIUPYIOUM pacTBOPOM. HallKy ¢ COOTBETCTBYIOLIEH HAJIUCBhIO HA JHE
NOMEIIAIOT B TEPMOCTAT BBEPX THOM I TOTO, YTOOBI KOHACHCAIIMOHHAS BOJA,
CKAIUIMBAIOIIASCA HA BHYTPEHHEW IIOBEPXHOCTM KpBILIKHM, HE IIONajgana Ha
IIOBEPXHOCTBH IIOCEBA U HE Pa3MbIBAJIa BBIPOCIIINE KOJIOHUH.

2 JIEHb UCCJIEJIOBAHUS

N3y4daroT KynbTypalbHbIE CBOMCTBA YHWCTOM KYJIbTYpbI, BBIPOCIINE KOJIOHUHU
Ha TpeThell yamike. Mx uzydaroT HEBOOPYKEHHBIM TJIa30M, C IOMOIIBIO JTYIIbI, PU
MajioM yBEJIMYEHWU MHMKPOCKONAa M HMHOTJA IOl CTEPEOCKOMUYECKUM
MHUKPOCKOTIOM.

HyXHyl0 KOJOHMI0O OTMEYAalOT CO CTOPOHBI JHA YalllKH BOCKOBBIM
KapanaamoM. M3 Hee JenarT Ma30K ¥ OKpamuBaroT 1o ['pamy. [Ipu Mukpockonuu
H3y4aroT MOpGOIOorndeckue 0COOCHHOCTH U OTHOIIEHHE OaKkTepuil K OKpacKe Io
I'pamy. M3 5TOM KOJIOHMM JENalOT TepeceB Ha mnurtarenbHbie cpeabl (MIIA u
MIIB). IToceBbl mOMEMIAIOT B TEPMOCTAT JJI KYJIbTUBUPOBAHMUSI.

3 neHb UCCIIENOBAHUS

N3yuaroT kynbTrypaibHble cBoiicTBa Oakrtepuit Ha MIIA u MIIb, nenator
Ma3oK, OKpammuBaroT 1o ['pamy, MUKPOCKOMUPYIOT. YOEAWBIINCH B TOM, 4YTO
OakTepualibHas KyJIbTypa UYUCTasi, MPUCTYNAIOT K MU3YYEHUIO €€ OMOXMMHYECKUX
(epMeHTAaTUBHBIX) CBOMCTB, YCTaHABIMBAIOT TOJBUKHOCTb, OINPEACISIIOT
YyBCTBUTEJIBHOCTh K aHTUOUOTHUKAM U JIp.

B HayuyHo-ucciemoBaTenbCckol paboTe, OCOOCHHO TIPU TEHETHYECKUX
WCCJICIOBAHUSIX, HEOOXOAMMO TIONydaTh KyJbTYphl 3aBEJJOMO W3 OJHOU KIIETKH.
Takas KyJIbTypa Ha3bIBaeTCs KI0H. /[N €ro monaydeHHs 4aule BCETO IMOJIb3YHOTCS

MUKPOMAHUITYJIITOPOM. DTOT TPUOOpP CHAOKEH WHCTpyMEHTaMu (UTJIaMH,
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MUMETKaMH) MHUKPOCKONMUYECKUX pa3mepoB. C MOMOLIBIO JepxkKaTenas Moj
KOHTPOJIEM MHMKPOCKOIIa MX BBOJAT B IpemapaT ¢ OakTepusMU Ha MPEAMETHOM
CTEKJIC U OJJHY HY>KHYIO KJIETKY 3aCE€BAIOT B MUTATEIBHYIO CPEY.

Bbuonozuueckue memoowt

OHU OCHOBaHBI Ha yYeTe TEX HJIU HHBIX OHOJIOTMYECKUX OCOOCHHOCTEH
BBIJICTISIEMBIX OAKTEPUI B UUCTYIO KYJIBTYPY.

1. Briaenenue CHODOO6D&3VIOHII/IX MHUKPOOPIraHM3MOB.

[Ipy BBIAENEHHM YUCTBIX KYJIbTYp W3 HCCIEAYEeMOTO MaTrepuana,
0

coziepKaIiero crnopoBbie (Gopmbl MUKpPoOOB, ero mporpesatoT 10 mun mpu 80 "C
wiu 2-3 mud npu 100 °Cs pacyeTe Ha TO, UTO MEHEE CTOMKUE HECTIOPOBBIE (hOPMBI
noruOHyT mpu 3Tol Temmeparype. Ilpu 3ToM cropoBbie (GOpMbI OCTaHYTCS
KU3HECTIOCOOHBIMH.

N3 mporperoro marepuaiia mpoBOAUTCS MOCEB HAa MUTATEIIbHBIE CPENbl, Ha
KOTOPBIX BBIPACTAIOT CIIOPOOOPA3YIOLINE MUKPOOPTAHU3MBI.

2. BriieneHne KMCJI0TOYCTOMYMBBIX MUKPOOPTaHU3MOB.

JIns BbIJEICHUS YUCTOM KyJIbTYphl BO30yauTeNnel TyOepkysie3a W ma-
patyOepKyse3a U3 naToJIOTUYECKOro MaTepraia UCIOJIb3yIOT XUMUYECKU METOI.
C 910l 11eTBI0 HCCIIEyeMbI MaTepUall MOCJe €ro TOMOTreHU3aIu 00padbaThIBAIOT
6 % pacTBOpOM CEepHOI KHCIOTHI B TE€UYCHHE 5-7 MUHYT, J0OABIsAS €€ B PaBHOM
o0weMe. brnarogaps 3ToMy nmoru6ar0T MUKPOOBI COMYTCTBYIONMIEH MHUKPOQIIOpPHI, a
KHCIIOTOYCTOWYHUBBIC OCTAIOTCS KU3HECTIOCOOHBIMU.

[Tocne HelTpanu3auuu pacTBOpa KUCIOTHI MPOBOJAT MOCEB HA CIIEHHATbHBIC
MUTaTEIbHBIE CPEIbl, HA KOTOPHIX BHIPACTAIOT KUCIOTOYCTOMYHBBIE MUKPOOBI.

3. Boiaenenue moABMKHBIX MHKpoopranu3mMoB (Metoxa [llykesuua)

Uccnenyemblit maTepualn, U3 KOTOPOTO BBIACNSETCS MOABMXHBIA MHUKPOO,
3aCe€BalOT B KOHJCHCAlMOHHYK Boay ckomeHHoro MIIA. Ilpu mnocese
HEOOXOJIMMO CIIEUTh, YTOOBI METJISI C MaTEpUaIoM HE KOCHYJAch MOBEPXHOCTH
Cpenbl HaJ KOHJEHCAIMOHHOW BomoW. bakrepumn, oOnamaronue aKTHUBHOM
MOJBM>KHOCTBIO, BBIPACTYT HE TOJIKO B KOHJICHCAIlHOHHOUW BOJE, HO U BHE €€, Ha

noBepxHoctd MIIA. M3 BepxHeill 4acTu pocTa MPOU3BOJAT MOBTOPHO IOCEB B
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KOHJIGHCAT CBEXEW muTaTenbHoil cpenbl. [IponsBoas Takum oOpa3oM HECKOJIBKO
IIEPECEBOB, B KOHIIE KOHLIOB MOJIYYalOT YUCTYIO KYJIbTYpPY MOJABUKHBIX OaKTEPHIl.

4, BBII[CJ'ICHI/IC INaTOIrCHHBIX MUKPOOPIraHnu3MOB

YucTtele KyJIbTYpbl MATOTCHHBIX OaKTEepUi BBIACHSIOT IYyTEM 3apaKCHHS
UCCIIEYEMbIM MaTepraioM 71a00paTOPHBIX KUBOTHBIX, HaunOoee
BOCIPUUMYHBBIX K TOMY UJIU HHOMY BO30YAHUTEIIIO.

[Tocne rubeny >KUBOTHOTO M3 KPOBU M OPraHOB TpyMa JENAlOT MOCEBHI Ha
NUTATEeNbHBIE CPENbl, HA KOTOPHIX B OOJBIIMHCTBE CIIy4aeB BHIPACTAET UYMCTas
KyJlbTypa BO30yauTens (3TOT METOJ TMOAPOOHO TPEACTaBIEH B pasfeie

«3apakeHue J1abopaTOPHBIX JKUBOTHBIX)).

8. KYJbTYPAJIbHBIE CBOMCTBA BAKTEPU

VY BBIACIIEHHBIX YUCTHIX OAKTEPUATIBbHBIX KYJIbTYP H3YYAIOT KYJIbTypaJlbHbIC
CBOMCTBA.

KynbpTypanbHbiMu CBOMCTBaMU OakTepuil Ha3bIBAIOT XapaKTep MX POCTa Ha
TJIOTHBIX U XKUJKHUX MUTATENbHBIX CPEAax.

N3yuenne KyabTypajdbHBIX CBOWCTB OakTepuili HapsAxy C JAPYTUMH —
MOP(OJOTUYECKUMH, THUHKTOPUAIBHBIMU, OMOXUMUYECKUMH, CEPOJIOTHUYECKUMU
(QHTUTeHHBIMH) W  TATOTEHHBIMH —  HEOOXOAMMO TpU  TMPOBEIACHUU
OAKTEPUOJOTUYECKON JIMATHOCTUKKA C LEJIbI0 HUACHTU(QUKAIIMU BbIJIEIEHHBIX

OakTepuil U3 UCCIEAyeMOT0 MaTepurara.

8.1. KyabTypajibHble CBOMCTBA OaAKTepHii HA IUVIOTHBIX MUTATEIbHBIX

cpenax

Ha stux cpemax GakTepuu pacTyT B BUJI€ KOJOHHM, KOTOPhIE MOJBEPTarOT
V3YUYCHUIO.
1. MakpoCKONMYECKOE U3YUYCHUE KOJOHUM B MPOXOASIIEM CBETE MPOBOINUTCS

HEBOOPY)KCHHBIM T1a30M. Yaliky MOBOpauMBaIOT JHOM K ce0e Ha pacCTOSHUU
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aydmied BuauMocTd. [lpm HamuumyM [BYX pasiW4YHBIX BUIAOB KOJIOHMH HX
HYMEpPYIOT M ONMUCHIBAIOT KaXAYI0 B OTICIBHOCTU. B mpoTokose oTMeyaror
CJIEIYIOLIUE JAHHbIE:

a) BeJIMYMHA KOJIOHUM (KpyIHas — 4-5 MM B uaMmeTpe u Ooiiee, cpenuss — 2-4
MM, MeJkas — 1-2 MM, kapukoBas — He 6osiee 1 Mm);

0) ¢opma odepTaHMii KOJIOHWH (TIPABMIIPHO W HEMPABWIBHO OKpYyTJas,
pO3eTKo0Opa3Hasi, pu3ouIHas U Ap.);

B) CTENEHb MPO3pAaYHOCTH (TUIOTHAsE — HEmpo3padHasi, MOJIyIpo3payHasi,
po3payHasi).

B oTpaxkeHHOM cBeTe paccMaTpUBAIOT KOJOHUHU CO CTOPOHBI KPBIIIKH, HE
OTKpBIBas €€, U OTMEUAIOT:

a) BT KOJIOHUH (OeciBeTHAs, TUTMEHTUPOBAHHAs, 1IBET IUTMEHTA);

0) moBepXxHOCTH (TIajKasi, OjecTsias, BiakHas WM MOPIIUHKUCTAs, MaTOBas,
cyxas v Jip.);

B) TIOJIO)KCHHE KOJIOHMM Ha TUTATENbHOW cpene (BO3BBIMIAIOMIAACS HaJl
Cpeloi, TMOrpy>KeHHasi B Cpeay, Ha YpPOBHE Cpelbl — IUIOCKas, IIJIOTHO
MpUJIETAIONIAs K CpeJie — YIUIOIICHHAs ).

2. MUKpOCKONHMYECKOE U3YYEHHUE KOJOHMM. Yaliky ycTaHaBIMBAaKOT BBEPX
JTHOM Ha TIPEMETHOM CTOJIMKE MUKPOCKOIIA, OMYCKAaIOT KOHJAEHCOP U OObEKTUBOM
X8 U3y4aloT CTPYKTYPY U Kpasi KOJOHUK:

a) XapakTep KpaeB (pPOBHbIE, BOJTHUCTHIE, 3a3yOpeHHbIe, OaxpoMuaThie U Jp.);

0) cTpyKTypa KOJOHUM (roMoreHHasi, amop(dHasi, 3epHUCTas, BOJIOKHUCTAS U

zp.).

9.2. KyabTypajibHbIe CBOMCTBA OAKTEPHUIl HA JKUIKMX NUTATEIbHBIX

cpenax

Poct OakTtepuifi B OKMIKMX THTATEIbHBIX Cpeldax XapaKTepuszyeTcs
CIeyIOIUMMHU Mpu3HakaMu. He BcTpsixuBas coiep:KUMoe MPOOUPKU C MOCEBOM,

BHauaje oOpaiiarT BHUMaHUE HAa MOBEPXHOCTHBIN POCT, KOTOPBIA MOXKET ObITh B
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BHUJIE€ IIPUCTEHOYHOTO KOJbLA WM IUIEHKM IO BCEH NOBEPXHOCTH cpenbl. [lo
CBOEMY XapakTepy IUICHKa MOXET ObITh HEXKHasl WU rpy0as, cKiaadaras WiH
POBHAasI; IO KOHCUCTEHIIMM — XPYTIKasl, CIIN3UCTast, CAJIbHASL.

OTMEUaroT TakXke XapakTep U CTENEHb MOMYTHEHHUS CPEJlbl, KOTOPOE MOXKET
OBITh HE3HAuWTENbHOE (B BHJE ONAJCCIEHIMH), CcJadoe, YMEPEHHOE U
WHTEHCUBHOE.

MHuorue OakTepuM Ha >KUJIKUX MHUTATENbHBIX Cpelax oOpa3yloT Ha JIHE
IPOOUPKH OCAIOK, KOTOPHIN BBIABIACTCS MPU JETKOM BCTPAXUBAHUU MPOOUPKH.
OH MOXeT ObITh He3HAYMTEIbHBIM WM OOMJIBHBIM, 3€PHUCTHIM, XJIONTBEBHUIHBIM,
CJIIM3UCTBIM, KPOLIKOBUIHBIM U T.J.

Psn OGakTepuii oOpa3zyeT BOAOPACTBOPUMBIE IUTMEHTHI, KOTOPbIE PABHOMEPHO
OKpalIMBAIOT MHUTATENbHYIO CpPEly B CHUHE-3€JICHBIN, SAPKO-KPACHbI U KENTHIN
1[BETA.

[locne wu3ydyeHUs KyJbTypaJIbHBIX CBOMCTB BBIIEISAEMbIX OakTepuil Ha
IUIOTHOW IIMTATEIbHOM Cpelae U3 OTACIBHOW KOJOHMM TOTOBAT MAa30K H
okpammBaroT 1o I'pamy. IIpoBoasT mukpockonuro. M3 3ToM K€ KOJIOHHUM JIEJIA0T
nepeceB Ha ckomeHHbId MIIA u MIIb 1nns BbIAENEHUS YUCTOM KYJIBTYpbI

OaxTepwuii (2-i1 1eHb UCCICOBAHUS).

9. PEPMEHTATHUBHBIE (F(MOXUMHUUYECKHE) CBOMCTBA
BAKTEPUN

9.1. Onpenesienue pepMeHTAIUN YTJIE€BOI0OB

Jlis  Takoro oOmpeAeNeHus YUCTYI0 KyJIbTypy OakTepwii 3aceBaloT Ha
nudpepeHnnanbHO-TMarHOCTUYECKUE  CPellbl, B COCTaB KOTOPBIX  BXOJAT
pa3IMYHBIC YTIIEBOILI U MHIUKATOPHI.

B 3aBucuMoCTH OT M3y4aeMOTO pojaa W BUa OakTepuil BHIOMPAIOT CPEIbI C
COOTBETCTBYIOIIMMH MOHO- W Jucaxapujamu (TJIFOKO3a, JIaKTo3a, MajbTo3a,
caxapo3a W Jp.), HojiMcaxapujgamu (Kpaxmay, TJIMKOT€H, HWHCYJIMH U Jp.),

BBICIIIIMHU CIIUPTaMH (TJUIEPUH, MAaHHUT W JAp.). B mpormecce depmenTanun
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OaxkTepun 00pa3yl0T KOHEYHbIE MPOAYKTHI: albIeTUIbl, KUCIOTHl U Ta3000pa3HbIe
npoayktsl (CO,, Hy, CHy).

s omnpeneneHus (pepMEHTATHUBHBIX CBOWCTB HCIONB3YIOT TMHUTATEIbHBIE
cpensl: moiyxuakue ¢ uHaukaropoM BP, xunkue (cpema ['mcca) m minoTHble
(cpenst OHA0, JIeBuHa, J{puraabckoro u zp.).

B monyxunnkue cpenpl ¢ mHaukaropom BP moceB mpou3BoauTCsS TETIEH,
OIYILIEHHOM 10 Ha IpoOupku. B pe3ynpraTe pepMeHTaIIMM YTIIIE€BOA0B HHAUKATOP
U3MEHSET CBOIO OKPACKY, a Iy3bIPhKH I'a3a pacHpeeisioTCsa B MUTATENbHON cpee
U B CBA3U C €€ BA3KOCTBbIO MOTYT HEKOTOPOE BPEMS COXPAHATHCA B CpPEE.

B KUAKMX NUTATENbHBIX CpElax M3MEHEHMs] YCTAHABIMBAIOT TaKXke IO
W3MEHEHUIO 1BETa WHIMKATOpa, a 00pa3oBaHUE Ta3a — C MOMOUIbIO MMOIUIABKA
(HeOospIast MpoOMpKa TIOMEIIAeTCs BBEPX JHOM), B KOTOPOM MOSIBISETCS
My3bIPEK Tasa.

[Ipu otcyrctBuM (epMeHTauuu LBET cpeabl He MeHserca. llockoibky
OaxkTepun (EPMEHTUPYIOT HE BCE, a TOJIBKO HEKOTOPBIE YIJIEBOJbI, BXOJAIIUE B
coctaB cpen 'ucca, To HabMOAAeTCs JOBOJBHO TecTpas KapTuHa. [loaTromy HaboOp
Cpel C YIIeBOIaMHU U IIBETHBIM MHAUKATOPOM OBLII Ha3BaH «IIECTPBIM» PSAIOM.

Hnst  nuddepeHnmanin  MUKPOOPTaHU3MOB CEMEWCTBa JHTEpOOaKTepuid
HIMPOKO HCHOJIB3YETCSI HMX CIHOCOOHOCTh PACHICIUIATh Pa3IMYHBIE YIIEBOABI C
oOpa3oBaHHEM KHCJIOTHI U ra3a.

Ha mmoTHeix 1uddepeHnnanbHo-AMarHOCTUYECKUX Cpelax, B COCTaB
KOTOPBIX BXOJAT YIJVIEBOJbI W HWHIUKATOP, BBIPACTAIOT KOJOHHUM, HMEOLIUE
pa3nuuHyo okpacky. Hanpumep, kumieunas nanodka, GepMEeHTUPYIOIas JAKTO3Y,
Ha cpeae OHIO 00pa3yeT SpPKO-KpacHble KOJIOHUHU; CallbMOHEJUIBI, He
(depMeHTHpYIOILIE JAaKTO3y, Ha 3TOM cpefe oOpa3yroT OECLBETHbIE WM clierka

PO30BATLIC KOJIOHUMH.

9.2. OnpenesieHue NPOTEOTUTHYECKUX CBOIICTB
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HaubGonee wuacto ans oOHAapyXeHUS MPOTEOJUTUYECKUX (EPMEHTOB
IPOU3BOAAT IIOCEB YHUCTOM KyJbTypbl OakTepuil YKOJIOM B CTOJOUK MSCO-
nentoHHoro kenatuHa (MIDK). IloceBbl BbIIEpKHMBAIOT NOpPU KOMHATHOU
temneparype (20-22 °C) B TeueHne HECKONBKUX JHEH, P 3TOM PErHCTPHPYIOT He
TOJIBKO HAJIMYUE PA3KUKEHHSI, HO U €r0 XapakKTep.

Pazxmxenne MokeT OBITh MOCIOWHOE, YTO XapaKTEepPHO sl CHHETHONHBIX
OaxkTepuil, CTaQpUIOKOKKHA — B BHUJE «UyJKa». XapakTep pazKUKEHUs KelaThHa
BO30yIuTENEM CHOMPCKOH SI3BBI HATIOMUHACT MEPEBEPHYTYIO €IIOUKY.

[IpoTeonuTuueckoe ACHCTBHE MHUKPOOPTAaHM3MOB MOXHO HaONIOAaTh MpH
IIOCEBAX HA CBEPHYTYIO CBIBOPOTKY KpOBHM, BOKPYI KOJIOHUM IIOSIBIIIFOTCS
yrayOJeHUs U 30HbI Pa3KHKECHHUS.

B Mosnoke Habmromaercss MpOCBETIEHUE WM PAacTBOPEHHE 00pa30BaBIIETOCS
BHayaJje CryCcTKa Ka3emHa, KOTOPbIH paclleruisieTcss ¢ o0pa30BaHWEM MENTOHA, YTO
MPUAAET MOJIOKY KEITOBAThIA UBET (IENTOHU3ALNS MOJIOKA).

[Tokazarensimu  Oozee TIyOOKOro paclIeryieHUs Oellka SBIISIOTCS €ro
KOHEYHBIE MPOAYKTBI: HHI0J], AMMHUAK, CEPOBOAOPO U 1p. i1 onpeneneHus 3Tux
ra3o00pa3HbIX BEUIECTB MPOU3BOAT IIOCEB YUCTON KYJbTYphbl OakTepuii B OyJIbOH
WIM TENTOHHYI0 BOAy. B mpoOMpku C 3acesHHOW Cpenod MexXay CTEHKOH
poOUpPKU U MPOOKOW MOMENIAI0T UHIMKATOPHYIO OyMmary. [ToceBbl BbIpaliuBaroT
B TEpPMOCTATe B TeUeHUE 1-3 CyTOK.

a) oOHapy>KEeHHE WHJ0JIa POU3BOJUTCA HECKOJbKUMHU MeTonamu. Hanbomee
IpPOCT U JIOCTyneH crnocod Mopens. Y3kue mosocku (puiibTpoBaidbHOW Oymaru
CMA4YMBAKOT TOPSYMM  HACBIIEHHBIM  pPacTBOPOM  IIABEJIEBOM  KUCIOTHI
(uaaukatopHasi Oymara) u BeicymiuBaroT. [Ipu BeieneHun uHAoja Ha 1-3 JeHb
HIDKHSISL 4acTh IMOJIOCKW OyMaru BCJIEACTBUE COEAMHEHHS WHJO0JA C IIaBEJIEeBON
KHUCJIOTOW MPUOOPETAET PO30OBHIH I[BET.

0) oOHapyXeHHEe aMMHaKa OMPEICIISIOT 10 MOCUHEHUIO PO30BOM JTAKMYCOBOM
OyMaru, MoMenieHHOW B MPOOUPKY TaKUM ke 00pa3oM, KaK W JJis ONpeACIICHUS
WHJI0JIA.

B) OOHapyXeHHe cepoBomopona. B mpoOuMpKy ¢ IOCEBOM TMOMEMIAIOT
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WHAMKATOPHYIO TMOJOCKY (UIbTpOBajIbHOW OyMaru, CMOYEHHYIO pPacTBOPOM
YKCYCHOKHUCJIOro ¢BUHIA. IIpy B3anMOIEHCTBUN CEPOBOAOPOIA U YKCYCHOKUCIIOTO

CBHHIIA 6yMara YCPHCCT 3a CUCT O6p2130BaHI/ISI CCPHUCTOI'O CBHHIIA.

9.3. Onpenenienue pexynupymonieii (BoccraHaBJIUBaIoNIe) CIOCOOHOCTH

JUist 3TOW 1eNd HCMOJIb3YIOT METHJICHOBYIO CHHb, THOHHMH, JIAKMYC,
HedTpasbHbld KpacHbld U ap. K MIIA u MIIb npu6aBistoT pacTBop OJHOrO U3
yKa3aHHBIX Kpacutenen. [Ipu Hammumum y 6akTepuil peaynupyromieil criocoOHOCTH
cpena oOecrnBeunBaercsd. Hawmbonee 1mmMpokoe MNpUMEHEHHE HMeEET cpena
PorGeprepa (MIIA ¢ 1 % rai0K03bl M HECKOJBKUMH KaIlJISIMA HACBHIIIEHHOTO
pacTBOpa HEUTPATBLHOrO KpacHOro). [Ipyu moaoKuTenbHON peakuy KpacHbIN LBET

CpEabl NEPEXOAUT B JKEIITHIM.

9.4. Onpenenenune pepMeHTa KaTaIa3bI

Karanaza pasnmaraer mnepekuch BOAOpOAAa HA BOJY W MOJEKYJSPHBIN
kuciopo. Jns oOHapykeHHs KaTajaa3bl Ha TOBEPXHOCTh 24 4acOBOM KyJIbTYphI Ha
ckomieHHOM MIIA wamuBator 1-2 Man 1 % pacTtBopa mnepekucu BoOaOpoAa.
[losiBneHue TMy3bIPHKOB Ta3a TMPU  HAKIOHHOM  TIOJIOXKEHHH  TPOOUPKHU
PETUCTPUPYETCS KaK MOJIOKUTEIbHAS peakuus. B KadecTBe KOHTPOJSA CIEAYeT

napajuielbHO UCCIEA0BAaTh KYJIbTYPY, 3aBEJOMO COJIEPKAILYIO KaTaasy.

9.5. Onpenenenne NaIa3MoKOAryJIsIIIUH

SIBnsieTcs onHOM M3 HanboJiee HAJIEAKHBIX MPOO ISl BBISIBJICHUS HATOT€HHOCTH
cTaMIIOKOKKOB. [[7151 e MOCTaHOBKHU pa3fivBaroT Mo 1-2 MJI CTEpUIILHOMN TJIa3MBbl,
BHOCST OaKTepUOJOTUYECKOW TMeTie KyJabTypy OakTepud U TOMEIIAT B
tepMocrtar. [Iposepsitor pesynbrarsl uepe3 30 MuHYT, 2, 4 yaca ¥ Ha IPYrou JIEHb.

[Ipu 1ONOKUTEIBHON pEeaKUU MPOUCXOIUT KOATYIISLUS (CBEPThIBAHUE LJIA3MBI).
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9.6. Onpenenenue JTHK-a3b1
K pacrutaBnennomy MITA no6asmstor HaBecky JIHK u3 pacuera 2 mr va 1 mn
cpenbl. [loceBbl MPOBOAST B BUJE MOJOCKM M MOMEMIAIOT B TepMocTar Ha 18-24
yaca. Ha BeIpocmmii crapuminokokk HamuaroT 5-6 mu H. HCI. IlpucyrctBue B
KynbType ¢epmenta, pacmermsomero J[HK, BoisiBnsercs oOpa3oBaHueM

MPO3PAYHBIX 30H BOKPYT KOJOHHUH CTaAPUIOKOKKA.

9.7. Onpeaesienue reMOJTUTHYECKOH CIIOCOOHOCTH

Uccnenyemyro KyapTypy 3aceBarOT Ha MOBEPXHOCTh KpoBsiHoro MIITA. [lns
IPUTOTOBJICHUSI 3TOH cpelbl K 2%-HOMY pacIUIaBIIEHHOMY U OXJaKIE€HHOMY 10 45
°C MIIA BHOCAT 5% nepuOpMHUPOBAHHON KPOBH JIOIIAIM, OapaHa WU KPOJIUKA.

KyneruBuposanune nposoaurcs npu 37 °C B Teuenne 2448 qacos.

Bokpyr konoHui#i MUKpOOOB, BBIpaOATHIBAIOUIMX TI'E€MOJU3UH, OOpa3yroTCs
30HBl TPOCBETJICHUS BCJEACTBUE PACTBOPEHUS HPUTPOLUTOB. Paznuuarr o-
reMOJIM3, KOI/la KOJIOHUHM OKPYKEHbl 30HOM, OKpAallleHHOW B 3€JICHBbIN LBET, U P-

reMOJIn3 MpU OECIIBETHOM 30HE.

10. Onpeaesnenne 4YyBCTBUTEIbHOCTH ODaKTePUil K AHTHOMOTHKAM

Aumubuomuxy  — 3TO  JIEKapCTBEHHbIE  Mpenaparsl,  oOJagaroume
aHTUMHUKPOOHBIM JeiicTBUEM. OHU MOTYyYNIH MIMPOKOE MPUMEHEHHUE I Tepanuu
MHOTHX OOJIe3HEeW XKHUBOTHBIX M uyenoBeka. C KaXIbIM TOJIOM pPacCIIMpPSIeTCs
apceHall aHTUOMOTUYECKUX MPENapaToB, BBITYCKAEMbIX MPOMBIIIIEHHOCTHIO.
HICTOYHUKOM MOJy4YeHHs] aHTUOMOTUKOB SIBISIOTCS MHUKPOCKOIUYECKUE TPUOBI
(MeHUIWIIMH), aKTUHOMHUUETHl  (CTPENTOMMIIMH, TETPAUUKIWH), OakTepuu
(TpaMUIIUINH, TOJUMHUKCUH). AHTHOMOTUYECKHE BEIIECTBA W3BICKAIOT U W3

KJIETOK pacTeHu# ((QUTOHIMABI JTyKa, YECHOKA) M JKMBOTHBIX TKaHEW (JTM30IUM,
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AKMOJIUH).

MexaHu3M aHTaroOHUCTUYECKOTO JEHCTBUS aHTUOMOTHUKOB CBOJAMTCS K
HaApYIICHUIO MPOILIECCOB OOMEHA BEIIECTB B MUKPOOHOM KIIETKE.

AHTHOMOTHKY MOTYT OKa3blBaThb Ha MUKPOOPTaHU3MbI OAKTEPHUOCTATUUECKOE
u OaktepuuaHoe nerctBus. [Ipu 6akTeprocTaTHYecKoM JEHCTBUM aHTUOMOTUKOB
MOJIABIISICTCS] WM 3a/IeP>KUBACTCS POCT MUKPOOPTaHU3MOB, a OaKTEPUIIMTHOM —
BBI3BIBAET UX THOEIb.

Coznmanue OOJIBIIOTO KOJMYECTBA PA3HOOOPA3HBIX aHTHOMOTHUKOB BBHI3BAHO, C
OJTHOM CTOPOHBI, MOUCKaMHU Oosee 3((HEeKTUBHBIX JIEUeOHBIX CPEACTB, a C IPYToH,
TEM, YTO MO MEpe LIUPOKOro MPUMEHEHHUs] aHTUOMOTUKOB HUX JI€UEOHBIH 3PdeKT
CHU)KAETCsl BCJIEACTBUE BO3HHUKHOBEHHMSI PE3UCTEHTHBIX (YCTOMYMBBIX) (opm
MHKPOOOB.

OPGDHEeKTUBHOCT, TPUMEHEHUSI AHTUOMOTHUKOB BO MHOTOM 3aBUCUT OT
YYBCTBUTEIBHOCTH BO30ynuTenss OO0JIE3HM K NPUMEHSEMOMY aHTHOHOTHUKY,
O3TOMY  BO3HUKJIA  HEOOXOJUMOCTb  ONPEICNIEHUS  YYBCTBUTEIBHOCTHU
MUKpPOOPraHU3MOB K 3TUM IpernapaTam.

IIpu onpeneneHny 4yBCTBUTEIBHOCTH JKEJIATEIBHO UMETh YHCTBIE KYJIBTYPBI
BO30yauTENsd, WU JIMIIb IOPU HEOOXOAMMOCTH CPOYHOIO TMOJYYEHHS] OTBETa
UCIIOJIb3YIOT UCCIIElyEMbIN MaTepual, COAEP KA BCIO MUKPOQIIOpY.

B nabopaTtopHoil mpakTUKe JJIs ONpeIesieHrs YyBCTBUTEIBHOCTH OaKTEpHil K

aHTHUOMOTHKAM HCIIOJB3YIOT CICAYIOINNC METOALI.

10.1. MeToabl cepuiiHbIX pa3BeleHUit

boisiee TOuHBIE PE3yNABTATBI MOYKHO ITOJIYYHTh, MPUMEHSS METOJ CEPUHUHBIX
pa3BeleHU B KUAKOW cpene. bynboH XoTTuHrepa (Wiu Jpyryrwo cpemdy,
MPUTOJIHYIO JUJISI POCTa JAaHHOTO MHMKPOOpraHW3Ma) pasiuBaloT Mo 2 M B
MpOOUPKH, paccTaBlieHHbIE B mTaTUBBI MO 10 B KaxaoM psay. ['oToBAT pacTtBOp
anTubuoTuka, coaepxkamuii 100 EJl B 1 mi1, u 1006aBasiOT 2 MJI 3TOTO pacTBOpa B

nepByo mpoOupky. I[locrme TiaTenbHOro mnepeMenmBaHus HOBOW CTEPHIbHOMN
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MEPHOM THUTETKON TEPEHOCAT 2 MJI U3 ITOW MPOOUPKH B CIEAYIONIIYIO U T.1. JO
NEBATOM MpOOUpPKH, M3 KOTOpOoW 2 ™I BbUIMBaKOT. Jlecsras mnpoOupka, He
coJiep Kalasi aHTUOMOTHKA, CIIY>KUT KOHTPOJIEM POCTa KyJIbTyphl. /171t mOCTaHOBKH
ATOTO OMBITA C YCIIEXOM HCIIOJIB3YIOTCS UMEIOIIMECA B MPOJAXKE IpenapaThl, Ha
ATUKETKaX KOTOPBIX YKa3aHO KOJIMYECTBO eIuHUIl BO (iakone. Hampumep, ecnu
daakon coxepxut 500 000 EJI menunmmmaa, TO, AoGaBuB B Hero 10 M
JTUCTUJUIMPOBAHHOW BOJBI, MOJIy4alOT pacTBop, coaepxamuii B 1 ma 50000 E/I,
Mpy JaibHeWeM paspeneHud B 100 pa3 moaydaroT pacTBOp C KOHUEHTpAIUMEH
nexnuiuuinaa 500 EJ/mi. [Ina nomyyenus: tpeOyemoii koruentparuu 100 EJI/mn
HY>KHO Pa3BECTH 3TOT PACTBOP €IIE B 5 pa3; 3TO pa3BEACHUE EJIal0T MPU MOMOILIHU
OynbOHAa U 2 MJI TOJYYEHHOIO PacTBOpa BHOCAT B NEPBYIO MpoOMpKy. Takum
o0Opa3oM, B mepBoil mpodupke KoHieHTparus neauirmuHa 50 EJI/mn, Bo BTOpOIii
25 EJI/mn u 1.0, Ecnu Ha STHUKETKe mpemnapara J03MpOBKa yKa3aHa B BECOBBIX
€UHULIAX, CIEAYEeT UMETh B BUJY, UTO JJIsi OOJIbIIEH YacTM aHTUOMOTHUKOB | T
aktuBHOTO BemiecTBa cootBerctByeT 1 000 000 EJI. U3 3TOro pacuera u cienyer
Pa3BOJAUTH AHTUOUOTHK.

Ecnu nopomiok antTuOuoTuka pacacoBaH HE MEPHO M Ha ITUKETKE yKa3aHO
KOJIMYECTBO €IMHUII AKTUBHOCTH B 1 Mr, HEoOXOJAMMO K TOYHON HaBeCKe
npenapata (20-25 Mr), ciellaHHOW Ha aHAJIUTHYECKUX Becax, JO0OAaBUTh PaBHbBIN
00BEM pacTBOPUTETIS, T.€. MOJTYYUTh PACTBOP MI/MJI, B 1 MJI KOTOPOTO COJEPIKUTCS
CTOJIBKO €IMHHI], CKOJIbKO MX OBbUIO YKa3aHO Ha 3THKEeTKe. M3 3TOro OCHOBHOTO
pacTBOpa JenarT JalbHEeHIIMe pa3BeACHUS MO YKA3aHHOM BBIINIE CXEME.
CyTouHy10 arapoByI0 KyJbTYyPY UCIBITYEMOTO MUKPOOa CMBIBAIOT H30TOHUYECKUM
pPacTBOPOM XJIOpUJA HATPHUS U, OMPEAENIMB KOHUEHTPAIMIO B3BECH MO CTaHAAPTY
MYTHOCTH, pa3BoasAT 710 ryctoThl 10 000 mukpo6oB B 1 mi. [lomydeHHYIO B3BECH
nmo 0,2 MJI BHOCAT BO BCE€ MPOOUPKU psifa, HauMHAs C KOHTPOJIbHOM. Takum
o0pa3oM, BO BCeX MPOOMPKAX OMpeAestoT pocT nocie nukybamuu npu 37 °C B
teueHnue 18-20 4. [ocnenusis mpobupka ¢ Mpo3padyHbIM OYIHOHOM TPHU HATHYNN
ryCTOTO pOCTa B KOHTPOJIE ONpenensieT MHUHMMAJIbHYIO KOHIEHTPALMIO

aHTUOMOTHKA, MTOJABIISIONIYI0 POCT JAHHOTO MUKpOOpranu3Ma (tadymia 2).
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Tabnuma 2 — Kputepun oLleHKH YyBCTBUTEIBHOCTH CTA(UIOKOKKOB K

INCHUIUIIJIINHY
YyBCTBUTEIIbHBIE PesnucrentHeie
OueHb UyBCTBUTENBHBIE YMepeHHo Cnabo PesucrenTHbie
YYBCTBUTEIbHBIC UyBCTBUTENbHBIE | YYBCTBUTEJIbHBIE
0,1 en. 0,1-0,5 en. 0,5 en. 1-10 en. 10 ex.

10.2. MeTtoa nudppy3un B arap (MeToa OyMaKHBIX TUCKOB)

Haubonee mnpocT M [AOCTYNEH METOJA ONpPENEICHUs] YyBCTBUTEIBHOCTH
OaKTepHuil ¢ MOMOILIBIO JHUCKOB, NMPONUTAHHBIX AHTUOMOTUKAaMU. B cTepuiibHbIE
yamku [letpu, pacnosioxKeHHbIE HA TOPU30HTAIBHON MTOBEPXHOCTH, PA3JIUBAIOT 110
15 mn MIIA wmm gpyrod nurtatenbHoOM cpenbl. Cpenga MOJACYHIMBAETCS B
TEPMOCTATE U 3aCEBAECTCS UCCIEAYEMBIM MAaTEPUAIIOM METOLOM «Ta30Ha.

Jlji moceBa KCIOJIb3YIOT B3BECH MATOJIOIMUECKOro MaTepuana (Kaji, MOJIOKO,
THOM, MO4Ya ¥ [ip.) WIM BBIICICHHYI0 YHUCTYIO KYJIbTYpy BO30yAHUTEIs.
bakTepualibHy!0 B3BECh PAaBHOMEPHO PACHpPEACIAIOT MO MOBEPXHOCTU IJIOTHOM
NUTATENBHOW Cpebl C MOMOIIBIO mmaTens U yamku [leTpu, moacymmBaroT BHOBb
B TEPMOCTATe.

Ha noBepXHOCTM 3acesHHOro arapa IWHLETOM pacKIaIbIBAlOT JUCKH C
aHTUOMOTUKAMHM — 1O 5-6 JAMCKOB Ha KaXKAyI0 YallKy Ha PacCTOSHUM 25 MM OT
LHeHTpa yamku. Yamku BeaepkuBaroT B TepMoctare npu 37°C 16-18 4, mocne
YEero YYMUTBIBAIOT PE3YyJbTaThl ONBITA IyTEM H3MEPEHUS 30H 3aJEpKKH POCTa
MHUKpPOOOB BOKPYT JUCKOB, BKJIOUas AUAMETP caMOro aucka. Pazmep 30H 3aBUCUT
OT CTEMEHU YYBCTBUTEIBHOCTH BO3OYAUTENS K JAHHOMY aHTHOMOTUKY. IIpu 30He
auaMeTpoM 10 10 MM mTaMM paclieHHMBAaeTCsl Kak ycTouumBbid, 11-15 MM — kak
MaJIOyCTOMYMBBIM, 15-25 MM — Kak 4yBCTBUTEIBHBIA. 30HBI, MPEBBIIAIOIMINE 25
MM, CBHJIETEIBCTBYIOT O BBICOKOM YYBCTBUTEJIBHOCTH MHUKpPOOpPraHU3Ma K

JaHHOMY aHTI/I6I/IOTI/IKy.
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11. UcciienoBanue 0akTepuii Ha MOABUKHOCTH

BpiienuB 4ncTyr0 KyJbTypy Ha KHUIKOW NUTATEIBHOW CPEAE, ONPEACIISIOT
HOJIBUYKHOCTb 3TUX OaKTEpUH.

[TonBUKHOCTD WM €€ OTCYTCTBHE y OakTepuil SIBISETCS OAHMM W3 MHOTHUX
IIPU3HAKOB JUIS ONIPEACIICHUS UX BUJA.

Opranamu IBUKEHUS Y HEKOTOPBIX BUA0B OaKTEpUil ABIAIOTCA KIyTUKU. OHU
COCTOST U3 OEJIKOBBIX BEIECTB, OTIMYAIOIINXCS OT OEJIKOB Tela KIeTKU. JKryTuku
— oueHb TOHKHE oOpaszoBanus, nguametrp ux 0,02-0,05 mxm. OHM BO MHOTO pa3
JUIMHHEE OaKTepuil.

[lepenBmxenue OakTepuil CBSI3aHO CO CHUPAJICBUIHBIMU JIBUKECHUSIMU
KI'YTHUKOB.

PaccMoTpeTh XryTUKM y OakTepHil 1mojJ OOBIYHBIM CBETOBBIM MHUKPOCKOIIOM
HEBO3MOXHO, TaK KaK MX MaJble pa3Mephl JIEKAT 3a MPEIEIaMH pa3pellaromen
CIOCOOHOCTH MUKpockomna. OOHapyXUBAIOT XKIYTUKU Y OaKkTepuil pa3iuuHbIMU
cnocobamu. CTpoeHHe UX U JpYyrue AEeTalld W3y4yaroTCs METOJOM 3JIEKTPOHHOU U
(a30BO-KOHTPACTHON MUKpocKonuu. PacronoxkeHne M KOJIMYECTBO HKTYTHKOB
MOYHO PAaCCMOTPETH 10/ CBETOBBIM MUKPOCKOIIOM, IIPUMEHSSA «CBEPXOKPACKY» I10
merony Jlepdaepa. CnoxXHOCTh U HEAOCTYMHOCTh 3TUX METOAOB HMCKIHOYAET MX
UCIIOJIb30BaHUE B YCJIOBHUSAX MpakTUyeckux Jadboparopuil. Ilo pacnonoxeHuro
T'YTUKOB MOJBUKHbIE MUKPOOBI YCITIOBHO Pa3JEIsiOT HAa 3 TPYMIIbI.

1. MoHOTpUXU — OaKTepUU C OJTHUM KT'YTUKOM Ha KOHIIE.

2. JJopoTpuxu — GakTepuu ¢ MyYKOM KTI'YTUKOB Ha OJJHOM KOHIIE.

3. [leputpuxu — OaKTEpUU CO )KTYTUKAMU 10 BCEH MOBEPXHOCTH TeJa.

[IpakTHyecku M3ydyeHHe MUKPOOOB B KMUBOM COCTOSIHUM MPUMEHSETCS IS
ONpENENICHUs] TOJABHKHOCTH, TO €CTh KOCBEHHOTO IIOATBEPKIACHUS HaJIWYus
KTYTHKOB. [[Br>keHHE MUKPOOOB MOXKHO HAOJII0/IaTh B IIpernaparax «pasiaBicHHas
KaIUIsD» WIM «BHUCSYasl Karis». MHKPOCKONMMPYIOT 3TH Npenaparbl CyXUM HIIU
UMMEPCUOHHBIM  O0BbEKTUBOM. Jlyumme  pe3ynbTarbl  MONYy4aroT  IpHU

MHUKPOCKOIIMPOBAHHUH B TCMHOM I10JIC 3pCHHA.
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Memoo «paszoaeénennoiny kanau. Ha cepeliHy NMPEeaIMETHOTO CTEKJIa HAHOCST
KaIUIKO0 MCCIEeAyeMOro Marepuana. Kamio HakpbhIBalOT MOKPOBHBIM CTEKIIOM Tak,
yTOOBl HE MOSABWINCH ITy3bIDBKH BO3/yXa; >KHJIKOCTb JIOJDKHA 3alOjHATH BCE
IIPOCTPAHCTBO U HE BBICTYNATH 3a Kpas CTEKJIA.

Henoctatkom MeTona «pa3naBieHHON» Kallld SIBISIETCS. OBICTPOE BBICHIXaHUE
npenapara. Ilpu JIMTETBPHOM MHUKPOCKONMPOBAHMM IIpENapara PEeKOMEHIYIOT
CMa3bplBaTh Kpasg IOKPOBHOIO CTEKJa Ba3eqnHOM. Kpome TOro, MOKHO
UCITOJIb30BaTh METOJT «BUCAYEH» KaIUIH.

Memoo «sucsiuetiy kanau. J{jsi IPUTOTOBIIEHHS 3TOTO MperapaTa UCHOJIb3yIOT
cCreluaibHble TMPEIMETHbIE CTeKJIa ¢ yriayOjneHueM («WIyHKOW») B IIEHTpeE.
Heb6oupiyro Kamio HCClIeyeMOoro MaTeprana HaHOCIT Ha CEepeIMHy TOKPOBHOTO
CTEKJIa, Kpasi JIYHKHU [IPEABAPUTEIbHO CMA3bIBAIOT Ba3eMHOM. [IpenmeTHoe cTekiio
HAKJIaJbIBAlOT HAa TMOKPOBHOE TaK, YTOOBI Karlid HAaXxOJWJach B IIEHTPE JYHKH.
3aTeM €ro OCTOpPOKHO TNEPEeBOPAYMBAIOT, YTOOBI KaIllii CBUCajJa B LIEHTPE
FEPMETUYHO 3aKPbITOM TMOJOCTH JIYyHKM. B Takoil 3aMKHYTOH IOJOCTH Karuis
3aIlMIIEHA OT BHICHIXaHHS.

[Ipr MHKpPOCKOIIUM TAKKUX MPENApaToOB B MPOXOMASIIIEM CBETE JJISI HOJIYUECHUS
OoJbIlIell KOHTPACTHOCTH CJIETKA 3aTEMHSIOT TOJI€ 3pEHUs; KOHACHCOP IpU 3TOM
OIyCKAlOT, MOCTYIUIEHHE CBETa pEryJupyloT BOTHYTBIM 3€pKajoM. BHauane
MOJIB3YIOTCSl MaJIbIM yBelnueHueM (OOBEKTUB X8), Mocie TOro Kak oOHapyx aT
Kpail Kariu, yCcTaHaBIMBaOT 00bEeKTUB X40 WM UMMEPCUOHHBIMN.

[Ipy HemoCTaTOYHOM ONBITE HHOTAA OIMIMOOYHO MPUHUMAIOT MAaCCUBHOE
MOJIEKYJIIipHOE (OpOYHOBCKOE) JBUKEHHE 3a UCTUHHOE — akTuBHOe. Cremyer
YYUTBIBATh, YTO MIPU AKTUBHOM JIBMXKEHUU C MOMOIIBIO KT'YTUKOB OAKTEPUU MOTYT

IIEPCCCKATh BCC I10JIC 3pCHUA U COBCPIIATh KPYT'OBBIC ABHIKCHUA.
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12. BuoJiornyecKkue MeToabl HCCAeT0BAHU I

12.1. MeToabl 3apa:keHusi JJa00PATOPHBIX JKMBOTHBIX

DKCIEpUMEHTANIBHOE 3apakeHUE J1a00paTOPHBIX KUBOTHBIX MPOU3BOAUTCA C
LEJIBIO:

- BBIJICJICHUSI U3 HMCCIEyEMOr0 MaTephalla YUCTOM KyJbTyphl BO30yAHTENs
00JIe3HHU;

- ompenesieHUs BHAAa OakTepuid OpU  JUATHOCTHKE OOJE3HH, T.€.
uAeHTU(DUKAINH;

- OIIPENIENICHUS] BUPYJICHTHOCTH ;

- HCTIBITaHUS HA 3((HEKTUBHOCTH BAKIMH U JIEYEOHBIX CHIBOPOTOK.

3apa)keHue JKUBOTHBIX C LEIbI0 BBIIEICHUS YUCTON KyJIbTYphl IATOT€HHOI'O
MUKpPOOpPraHu3Ma, BbI3BaBUIETO 3a00JIEBAHHME, IPOU3BOAAT B TOM CIy4ae, €ciid B
UCCIIEyEMOM MaTepuaje COAEPKUTCS MOCTOPOHHSS MHUKpodiiopa, KOTopas Ha
NUTATENIbHBIX  Cpelax IMoAaBisAeT pocT Bo3Oyautens. Hampumep, mnpu
VCCJIEIOBAHUH HECBEKEro MAaTOJIOMMYECKOro Marepuasna Wid OOBbEKTOB BHELIHEH
Cpelbl Ha Halnu4yue Bo30ynuTeneld CHOMPCKOM S3BbI 3apakaroT OeNbIX MBIILIEH WU
MOPCKHUX CBUHOK.

VY  3apak€HHBIX JKMBOTHBIX BO3HUKAET CENTHULEMHS — Pa3MHOXXECHHE
MUKpPOOOB B KpOBHU. 3apa’keHHbIE KUBOTHBIC MOTHOArOT yepe3 1-3 cyrtok. Yucras
KyJbTypa BO30yIUTENS BbIACIAETCS MMyTEM IMOCEBAa Ha MUTATEIbHBIE CPEbl KPOBU
U3 cepAla U BHyTPEHHUX OPraHOB.

3apakeHue >KUBOTHBIX ITPOU3BOAMTCS TAKXKE I UCCIEIOBAHUS MaTepuala,
COJIEpPKAIllETO HE3HAUYUTEIbHOE KOJUYECTBO MHUKPOOOB WM UX (PUIBTPYIOIIUE
(bopMbI, KOTOpbIE HE YJAeTCs BBIIEIUTHh NPU KyJIbTUBUPOBAHUU HA MUTATEIbHBIX
cpenax. Tak, HarpuMmep, €Ciau MPU MUKPOCKOIMUYECKOM MCCIIEOBAHUU MOKPOTHI
WIM OCaJKa MOYM HE yJaercs OOHApPYKUTh MHUKOOAKTepUHM TyOepKyses3a, 3THM
MaTepUaJIOM 3apa)kKatoT MOPCKYI0 CBHHKY. Y 3KCHEPHUMEHTAIBHOIO >KUBOTHOTO
yepe3 4-6 Helenb pa3BUBAETCA T'€HEepaIN30BaHHbIN HHPEKIHOHHBIN pouecc. [Ipu

BCKPBITUU BO BCEX BHYTPEHHUX OpraHax OOHApYKMBAIOT TYOepKyJsbl (Oyropku),
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Ipyd  MUKPOCKOIUYECKOM  HCCIEAOBAHWHM  KOTOPBIX  BBIICTSIOT  OOJBIIIOE
KOJMYECTBO TyOCPKYJIC3HBIX MUKOOAKTEPHIA.

DKCHEepUMEHTAIBHOE 3apaKEHUE TPOU3BOIAT TMPH H3yUYCHUH 3a00JICBaHMUA,
BBI3BAaHHBIX BUPYCaMU M PHKKCTCHSIMH, B T€X CIIy4asX, KOTJa BO30YIUTEIH HE
MOTYT OBITh OOHApY)KEHbI JPYTUMH NyTSIMH. BoOCHpOW3BEICHHE THUITMYHOTO
3a00JIeBaHUST Yy KUBOTHOTO TIOJATBEPIKIACT MPUCYTCTBUE BUPYCa B MCCICIYEMOM
MaTepHaie.

Kpome ToOro, 3apaxeHue IKUBOTHBIX MPUMEHSIOT [IJISI  OINPEACIICHUS
BUPYJICHTHOCTH MUKPOOOB, BBIJICIICHHBIX M3 UCCIICIYEMOTO MaTepHaia.

B Mukpobuomornueckoit paboTe HCMOJIB3YIOT JKMBOTHBIX TaKKe C IIEJbIO
MOJIYYCHUSI MMMYHHBIX CBHIBOPOTOK W BaKIMH, W3y4YeHUS MX A((PEKTUBHOCTH H
0e3BpeTHOCTH  (KOHTPOJb  OWOJOTHYECKUX  IIpermapaToB), B3STHS  KPOBH,
HEOOXOMMMOW I TPOBEICHUS PA3NHYHBIX PEAKIUHA, ¢ MPUTOTOBJICHHS
CHEIUATBHBIX TUTATEIIBHBIX CPE].

JIns  AKCIEpPUMEHTAbHOTO 3apa)KeHHsI MOTYT CIIYXKHUTh MHOTHE BHJIbI
JKUBOTHBIX, HO Yallle HCITOJB3YIOT OENbIX MBIIICH, MOPCKHUX CBHHOK, XOMSKOB,
KPOJHUKOB, peXe roiy0el, Kyp, KOTAT U Ap. ITH KUBOTHBIC BOCIPUHUMYHUBHI KO
MHOTUM HH(PEKITMOHHBIM 00JIC3HSIM YEJIOBEKA M )KUBOTHBIX, YIO0OHBI B OOpaIieHun
Y JIETKO Pa3MHOXKAIOTCS B BUBAPHSIX.

C muenpl0 MOJNYyYeHUS HMMYHHBIX CBIBOPOTOK HCIIOJB3YIOT JIOIIAJCH,
KPOJIMKOB, OapaHOB, OCIIOB; JJIsl IPUTOTOBIICHUS BAKITMH TIPOTUB OCITHI, OCIIICHCTBA
— TEeJAT, KPOJIMKOB, OCNBIX MBIIMIEH; KOHTPOJIb OWOJOTHYECKUX IIperapaToB
MPOU3BOJIUTCS HAa KPOJWKAX, MOPCKHX CBHHKAaX, OCNBIX MbIIIAX; KPOBb JJIs
MIPUTOTOBJICHHS MUTATEIBHBIX cpefl OepyT y OapaHOB, KPOJIUKOB.

[Ipr »KCEpUMEHTATLHOM 3apaKCHHHM JKMBOTHBIX H3ydaeMbI MaTepHall
BBOJSAT  Pa3IUYHBIMH  IYTSAMH:  HAKOXXHO,  IOJKOXXHO,  BHYTPHUKOXKHO,
BHYTPHMBIIIEYHO, BHYTPHBEHHO, BHYTPUOPIOIIMHHO, B TOJJOBHOM MO3T U JP.

[ToaroToBKa KUBOTHBIX K 3apayKEHUIO CKJIAIBIBACTCS U3 CIICIYIOIIUX ITAIlOB.

1. Or6op XMBOTHBIX. OMBITHI MPOBOAAT TOJHKO HA 3J0POBBIX JKUBOTHBIX,

KOTOpPbIE OTJIMYAIOTCS TJAJAKON OJNeCTSImeid IepCThio, OMNPSTHBI, AKTUBHO
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JBUTAIOTCS W XOpOILIO MOeJarT KopM. Kpome BHEIIHEro ocMoTpa, Nepen
3apAKEHUEM TPOU3BOAAT TEPMOMETPUIO. Y KpPOJUKOB U MOPCKUX CBHHOK
U3MEPSIOT TEMIIEpaTypy PTYTHBIM TEPMOMETPOM, HW3OTHYTBHIM MOJ YIJIOM.
Tepmomerp BBOAAT B mpsiMyro Kuiky. Hepeako Temmeparypa u3MepseTcsl HE
TOJIBKO 10 3apa)K€HHUs, HO U B TEYEHUE BCEro onbiTa. HopmanpHas Temmeparypa y
7a00paTOPHBIX >KUBOTHBIX KOJIEOJIETCS B CIEIYIOUUMX MpeAesiax: y MOPCKHX
cBuHOK — 38-39 °C, y kpommkos — 38,5-39,5 °C, y mrmeii — 37-39 °C.

2. Menkux »KWBOTHBIX METAT, OKpalllWBas AHWJIMHOBBIMH KpacKaMW WITU
HACBIIIIEHHBIM PACTBOPOM MUKPUHOBOW KHUCJIOTHI. B MpoTOKOIE OTMEUAIOT MECTO
okpacku. boriee KpymHBbIM >KMBOTHBIM (MOpPCKHE CBHHKH M KPOJHMKH) K yIlIaMm
NPUKPEIUISIIOT OUPKU C HOMEPaMHU.

3. IloaroroBka mecta BBeAEHUA MaTepuana. B mMecte BBeneHHS LIEPCTh
VAQISIIOT BBIIIUNBIBAHUEM, BBICTPUTAHUEM, BBIOPMBAHHUEM WM C TOMOIIBIO
JENWIATOpUsA. DTy ONEpalio MPOU3BOJAT HAKAHYHE OIbITa, TAK KaK yAaJICHUE
mepcTd  JoObIM  CIIOCOOOM  BBI3BIBACT paslipakeHHUE KOxu. B kadecTBe
JNENWISATOpUsS OYEHb YacTO MCHOJIb3YIOT CMECh CEpHOKHCIOro Oapusi u
MIIEHUYHOI'O0 Kpaxmania, KOTOpbl€ B PaBHBIX KOJHWYECTBaX Pa3BOJSAT BOJOW 10
MOJIYYEHHSI MAacChl B BUJE TYCTOM cMeTaHbl. HakiiaibIBatOT 3Ty Maccy Ha WIEPCTh U
yepe3 3 MUH yAAIAIOT €€ BMECTE C IIEePCThI0, KOXKY TIHIATEIBHO MPOMBIBAIOT
BOJIOM.

4. )KuBOTHBIX (PUKCUPYIOT Pa3IMUYHBIMU CIIOCOOAMU — B 3aBUCUMOCTH OT BUJIA
JKUBOTHOIO M METOJIa BBeACHUS Marepuana. s 3TOM Lelu MCHOJIb3YHOT
CHeIMaIbHbIE CTAHKHU, JOCKU-(DUKCATOPHI, SIIUKA. B OOBIYHBIX YCIOBUSIX MOXKHO
M0JI30BaThCs O0JIee MPOCTHIMU NpreMaMu. KpoJukoB U1 MOPCKUX CBUHOK KJIaayT
CIIMHOM Ha CTOJ, OJHOM PYKOM JepXKaT 3a 3aJHUE€ KOHEYHOCTH, a APYrou
00XBaTBIBAIOT IPYIHYIO KJIETKY, BBOJISI MAJIBIbI B TTOJAMBIIICUHbIC BIAJUHBI.

JInst B3ATHSL KPOBU M3 CEp/illa KMBOTHBIX KJIAIyT Ha CIIMHY, pacTsIruBas B
CTOPOHBI U HEMHOT'O BBEpX NEpPEAHUE KOHEUHOCTH. J[Jisl BHYTPUBEHHBIX MHBEKIIUI
yno0Hee BCEro KpOJMKa 3aBEPHYTh B MOJIOTEHIE, TECHO MPUKaB KOHEYHOCTH K

TYJIOBUILLY.
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Mpiieit 6epyT 3a XBOCT JIEBOM PYKOM, OMYCKAIOT Ha CTOJI, TYJIOBHILE OBICTPO
IPWKUMAIOT K CTOJIY JIByMS NajibllaMH IPaBOM PYKH U, CKOJIb3s IO CIIMHE, KaK Obl
Maccupys €€ K TOJOBE, 3aXBaThIBAIOT KOXY HaJ TOJIOBOW, MBIIIb CJErKa
pacTAruBaroT. MOXKHO JepKaTh MbIIIEH OJAHOW PYKOH, TOrJa DKCIIEPUMEHTATOP
o0xoauTcsa 0e3 IIOMOIIHUAKA.

MecTo UHBEKIIMHN Ae3UH(DUIUPYETCS CIUPTOM WM WOJHON HACTOMKOW WM
IIPOMBIBAIOT CTEPUIIBHBIM PACTBOPOM IIOBAPEHHOM COJIH.

NHCTpyMEHTBI, HEOOXOAUMBIE IS 3apa)KEHUs JKUBOTHBIX (IINPULBI B
pa3o00paHHOM BUJE, UTJIBI, TUHIIETHI), KUTIATAT B TeueHune 10-20 MuHYT U Oosiee B
3aBUCHMOCTH OT IIPUPOJBI BBOAUMOTO MaTepHalIa.

IlonkoxkHOe BBeneHWe wmarepuana. JIByms mnamplamym JIEBOM  PYyKH

3aXBaTBHIBAIOT KOXKY, BBOIAT IIOJAKOXHO WIJLy, CJIErKa MEHSIOT HAIIPABJICHUE WIJIBI,
yTOOBI MaTepual He BBUIMBAJICS, 3aTEM BBOJSAT COAEPKUMOE LITPUIA, HAJaBIUBas
nopueHb JeBod pykoil. Ilo OkOHYaHUM BBEACHHS ULy OBICTPO H3BIEKAIOT,
IpEIBApUTEILHO IOJIO)KMB HA HEE BaTy, CMOYEHHYIO JE3MH(QUIHUPYIOIINUM
pacTBOpPOM. Y KpOJIMKOB M MOPCKHX CBHUHOK IOJKOXHBbIE WHBEKIUH YI0OHO
JleJIaTh Ha CIIMHE U KUBOTE, Y KPBIC U MBIIIEW — HA CIIMHE, Y KOPHA XBocTa. [lo3a
BBeenus e 6oiee 0,1 — 0,2 MM.

BHVTDI/IKO)KHO € BBCJICHHC IIPUMCHSACTCS SHAYUTCIIbBHO  PCIKC. KO)Ky

pacTArMBaKOT JBYMS NalbllaMU JIEBOW PYKM WJIM HATATMBAIOT Ha Najiel, Kak
nepyatky. HMriry BBOIAT 1O OCTPhIM  YIJIOM OTBEPCTHEM KBEPXY B
MOBEPXHOCTHBIN CIIOM 3MujiepMuca Tak, YTOObl KOHEL UIJibl IpocBeunBaiica. [Ipu
BBEJICHUU KHUJIKOCTU MOSBISETCS My3bIPEK, KOTOPBIM HE MCUE3aeT B TEUYEHUE O
MUHYT. BHyTprKO)XHO BBOAAT MaTepuai B 0o0beme 0,1-0,2 mit.

[Ipu HakoXHOM crioco0e 3apakeHUs HCCIeAyEeMbId MaTepuai BTHUPAIOT

CTEKJISTHHOM TaJOuKoil B HEMOBPEXKIACHHYIO WM CKapU(PUIIUPOBAHHYIO KOXKY.
Ckapudukanuio (Haceuku) TPOU3BOJAT  CKaJbIEJIEM WA  TEepoM  JJIst
ocrHonpuBUBaHUs. MaTepuan BTUPAIOT B MECTa, HEAOCTYIHbBIC JJIS CIU3bIBAHUS

(Ha crivHe, OJMKE K TOJIOBE).

BryTpubprommaHoe 3apaxeHue. MaTtepuan BBOIST B JIEBYIO HIDKHIOIO TPETh
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*KuBOTa. JKMBOTHOE NepKaT BHHU3 TOJIOBOM, YTOOBI KHUIIEYHHK IMEPEMECTUIICT K
muagparme. KoXy MNpokKanbplBalOT HUIVIOW TMOJ OCTPbIM  yIJIOM, 3aTeM
YCTaHABIMBAIOT IIMPHUI[ TOA MPSAMBIM yTIOM. TOTYKOOOpa3HBIM JIBHIKEHHUEM
MPOKAJIBIBAIOT OPIOIIHYIO CTEHKY ¥ BBOJSIT COJIEPKMMOE IITIPHIIA.

MeToanka BHYTPMBEHHOIO 3apaKCHHMsS 3aBHUCHUT OT BHUJaa >XHMBOTHOIO. Yy

KpPOJINKOB MaTepuaj BBOJAAT B KpaeBylo YIIHYIO BeHy. llocie ynanenus mepcru
BJIOJIb HApPY>KHOTO Kpas yxa i Jy4IIero KpOBEHAIOJHEHUS 3KUMAIOT BEHY y
OCHOBAHMSI yXa, pacTUPAIOT, MOKOJAYMBAIOT IMIETYKAMU MECTO BBEIACHUS WIH
CMa3bIBalOT KcwiosoM. Ilepen BBeneHWEM MaTepHualia CIABIMBAHHE BEHBI
npekpamaroT. Wiy BBOIAT B BEHY IO OCTPBIM YIJIOM IIO HAIPABJICHHUIO TOKA
kpoBu. [Ipu nmonagaHnuu Urisl B BEHY *KUJIKOCTh CBOOOIHO MOCTYIAET B KPOBb MPU
JIETKOM HaJaBJIMBAaHWUM Ha IOpPIIEHb Inpuna. Eciau uriia He B BEHE, KHUIKOCThb
MOCTYIAaeT C TPYIOM, 00pa3ys B MecCTe BBEJEHUS B3ayTHE. B TakoMm ciydae
CJIEIyeT U3BJIEYb UITY U BBECTHU €€ OJMkKe K OCHOBaHUIO yxa. [lepen u3pneueHnem
UIJIBl MPWKUMAIOT BEHY CTEPWIBHOW BAaTOM M HE CHUMAKOT €€ JI0 MPEKpalleHUs
KPOBOTEUEHHS.

MpI1iam 1 KpeicaM MaTepHall BBOAST B XBOCTOBBIE BEHBI. [[OMOIIIHUK JEPKUT
MBIILIb M CIAaBIMBAe€T KOpeHb XBocTa. [lnst Gojiee MONHOrO KpOBEHAIOJHEHUS
COCYJIOB XBOCT IOTPYXarT Ha 1-2 MuHyTHI B Boay, HarpeTyro no 50°. IIpokon
BEHBl Jy4llle NPOU3BOJNUTH Y OCHOBAHUS XBOCTa, TJ€ COCYIbl PACIOJIOKEHBI
MOBEPXHOCTHO MJIM B HUXKHEH €ro TpeTH, re BeHbl IMpe. Bo BpeMs MHBEKLHH
CIABJIMBAaHUE Yy KOPHS XBOCTA MPEKPAIIAETCS.

MopckuM CBHHKaM Marepuana BBOJAT B BEHY BHYTPEHHEH IOBEPXHOCTHU
Oenpa, NpeaBAPUTEIBHO pa3pe3aroT KOXKYy W oTnpenapupyroT BeHy. Ilocne
WHBEKIMY Ha PAHy HAKJIA/IbIBAIOT IIBHI.

JIist BBeZleHUsT MaTepualia B CEpJle WM B3ATHS KPOBH W3 cepilla KpOJuKa
WM MOPCKYI0 CBUHKY (DPUKCHUPYIOT TakuM 0Opa3om, 4TOObI TOJIOBA KUBOTHOTO
HaxoJujach cjeBa OT sKcrnepuMeHTtaropa. lllepctb ¢ jeBo CTOpPOHBI T'pyau
BBICTPUTAIOT, KOXKY AC3UHPUIMPYIOT COUPTOM WIM HOAOM. BosbliuM manbiiemMm

JIEBOW PYKHU AKCIEPUMEHTATOP CJIETKA HA/IABIUBAET HA MPaBYI0 CTOPOHY I'PYIHOU
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CTEHKHM >KMBOTHOIO, a yKa3aTeJbHbIM MaJbIIEM HAIyNbIBA€T TOIYOK cCepAlla u
OJIHOBPEMEHHO OIpe/IeIiAeT nooxenue pedep. Mrina BBoguTCsS B MecTe TOJYKA B
MEXpeOEpHBI MPOMEXKYTOK MEPHEHAUKYISIPHO TpyaHoW kietke. Ecnm wurma
HaxOJUTCS B MOJOCTH CEPALA, B IIMPHI] TOJYKAMHU MOCTYMAET KPOBb, MOCIIE YETO
MO>KHO BBOJUTH MaTepuall WM HaOUpaTh KpoBb. ECiiM KPOBb HE MOCTYIMAET, UTITY
U3BJICKAIOT W MPOU3BOJST MPOKOJ BEHBI BHOBb, THIATEIHLHO IPOBEPUB MECTO
TOJNYKa (HENb3s1 U3MEHATH HAIpaBJICHUE WTJIbI, HE W3BJICKas €€, TaKk KaK MOKHO
pa3zopBaTh MBIIMIBI cepana). [locie WHBEKIUM KOXKY AC3UHOUIHUPYIOT HOMHOU
HacTOMKOW. OOBIYHO TIPU B3SITUU OOJIBIINX MOPIUNA KPOBHU KUBOTHOMY BBOJIAT MO/
KOXY CTEpWJIbHBIA PACTBOP XJIOPUCTOIO HATPUSl B KOJIMYECTBE, PABHOM B3ATOU
KpPOBH.

3apaxkeHue cyOmypanpHoe  (IMOJ  TBEPAYKD  MO3TOBYIO  00OJIOUKY),
UHTpalepeodpaibHoe (BHYTPh MO3ra), MHTPAOKYJSIpHOE (B MEPEIHIOI Kamepy
rj1a3a), 4yepe3 MUIIeBApUTEIbHBIN TPAKT, B AbIXaTEJbHbIC IMYyTU MPOU3BOAAT B TEX
CIyyasiX, KOIJla WHOW IyTh BBEICHUS HE BBI3BIBAET y SKCIEPUMEHTAIBHOTO

ZKHUBOTHOT'O TUIITMYHOI'O I/IHCI)eKI_[I/IOHHOFO Imponccca.

12.2. OnpenesieHue BUPYJIEHTHOCTH MUKPOOOB

[Ipu m3y4eHnn CBOMCTB MATOTEHHBIX MUKPOOOB B Psijie CIy4aeB MPOU3BOJSAT
OMpENICJICHUEe WX BHUPYJIEHTHOCTU. OITO HEOOXOAMMO JUIsl HWICHTU(HUKAIUU
MHUKpPOOOB, BBIICIEHHBIX OT OOJIbHBIX, HOCHUTEJICH W W3 BHENIHEH Cpejpl,
XapaKTEPUCTUKN CUJIbI BAKIIMHBI, BBISABICHUS HAIMPSHKEHHOCTH HMMYHHUTETA Y
YKUBOTHBIX U T.I.

BupyneatHocts Mukpo6oB Beipakaercss MLD — MUHUMaNbHON cMepTEIbHOM
J030#, TO €CTh MHHHMAJIBHBIM KOJMYECTBOM MHKPOOOB, BBI3BIBAIOIIUX THOECIH
YKUBOTHOTO ompeeneHHoro Buaa, u LDsy — m030#, BeI3biBaromei rudens 50 %
3apaKEHHBIX KUBOTHBIX.

Onpedenenue MLD. [Ins 5>Tol 1enu  TOJB3YIOTCS — KyJIbTypamu,

BBIpAIICHHBIMU Ha IINIOTHBIX MJIM XKHUAKHUX IIHTATCIbHBIX CPCAAX. KyanypBI Ha
68



IUIOTHBIX MUTATENbHBIX cpenax cMmbiBatoT 0,85 % pacTBOpOM MOBApeHHOMN COJH U
YCTaHABJIMBAIOT OMpPEIEIEHHOE KOJIMYECTBO MUKPOOHBIX Tell B 1 Mil, MOJIb3YSCh
ONTUYECKUM cTaHAapToM. KynbTyphl, BBIpAlllCHHbIC HA KUJKUX MUTATEIbHBIX
cpenax, pa3BoIsT TO WA MHOE KOJIMYECTBO pa3. MUHMMAabHas CMEpTEIbHas 1032
MOKET PE3KO BapbHpPOBATH B 3aBUCMMOCTH OT BUJIa U IITaMMa MHUKpoOa, a Takxke
BHJIa JKMBOTHOTO, Me€CTa BBeIEHUS U JApyrux ¢daktopoB. Hampumep, mns
OTIpeJIEIICHHs] BUPYJIEHTHOCTU BO3OYAMTEIS NacTepeiiesa; 18 yacoByro arapoByro
KyIsTypy P. multocida cMbiBaroT pU3HONIOTHYECKHM PACTBOPOM M YCTAHABIMBAIOT
CoJIep>)KaHUuEe MUKPOOOB IO ONTHYECKOMY CTaHaapTy 10 1 mupa. B 1 mit.

B mepBwiif psig mpoOMpPOK HaIWMBAIOT NUNETKON 1,8 Ml (U3HOIOTHYECKOTO
pacTBopa.

3areMm B mepByr0 npooupky BHOCAT 0,2 MJI M3 OCHOBHOTO pa3BEACHUS
KyJbTYpbl MUKpOOa, ostydast pa3BegeHue S00 MIIH. MUKpPOOHBIX Tell.

Janee nenatot pazsenenue 250, 125, 62,5 MaH/MI U T.1., KaXA0€ pa3BeIcHUE
TOTOBAT OTJEJIBHON CTEPUIIBHOUN ITUIIETKOU.

ConepxuMoe KakJI0i NpOOUPKHU BBOMST MOJKOKHO O€JIBIM MBIIIaM Maccoi
18-20r.

3a KMBOTHBIMU HaOmomaroT B TeueHue 10 ngHEH, oTMedas IOTHOIINX
JKUBOTHBIX. MUHHMMaJIbHOE KOJMYECTBO MHUKPOOOB, BBI3BaBIIEE THOENbL Oeyon
MBIIIH, TpuHUMaeTcs 3a MLD.

Onpeoenenue LDsy. B HacTosiiiee Bpemsi 3TOT METOJ OMNpeeTeHUs
BUPYJICHTHOCTH MHUKPOOOB 0oJjiee JOCTOBEPHBII M MEHEE 3aBUCHUT OT
WHJMBUAYAJIbHOW YyBCTBUTEILHOCTH KUBOTHOTO.

N3 xyapTypbl OakTepuil WM BUPYCOB AENAIOT JECATHUKPATHLIE pPa3BeACHUSI.
Kaxnoe pa3BeneHre BBOASAT HECKOJIBKUM KUBOTHBIM.

OueHb TPyAHO MOAO00pATh TaKOE Pa3BEJICHUE, KOTOPOE BHI3BIBAIO ObI THOEIH
50 % KMBOTHBIX, IIOATOMY B HACTOSILIEEC BpeMs MPUMEHSETCA METON
cTaTUCTUYECKOTro ydeta U ucuucienus LDsy, mpemnoxennsiii JI. Pugom u X.
Menuem. Ilpu wHccnenoBaHMH Matepuana, pasBegenHoro or 107 1o 10,

noTpedyercst 8 rpynm XUBOTHBIX. [locne mpekpaiienusi HaOMIOIEHUS OTMEYaroT
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KOJIMYECTBO TOTHOIINX >KUBOTHBIX B KaxJ0il rpymme u ompenensitor LDsy mpu
MOMOIIM CIIEUAIBHBIX TaOJIULI.

[IpoBeneHe 1epMOHEKPOTUYECKOU MPOOEL.

Ona mnpumeHsieTcsl JUisl BBISBICHUS HEKPOTOKCHHA, COJEpKallerocss B
bunbTpare OyJIbOHHON KYJIbTYPHI.

Jlnis sToro y xponuka 0enoil MacTu Ha OOKOBOIl MOBEPXHOCTH BBIOPUBAIOT
YYaCTOK KOXH U JAEC3UHPUIUPYIOT, BHYTPUKOKHO BBOIAT 0,2 MII UCCIIETyEMOIO
Matepuana. [Ipu nomoxxutenbHONM NpoOe BHaYale OTMEYAOT TMIIEPEMHUIO, 3aTEM

OTEK ¥ B TIOCIICHIOIO OYepeib HEKpo3 (00bIYHO uepe3 2 — 3 mHS).

12.3. BakTepuoJiornyeckoe uccjieJ0BaHUE TPyNa

OCHOBHOI 1eNbI0 OAKTEPUOJIOTHUECKOTO HCCIIEIOBAHUS TpyIa SBISIETCS
oOHapyXeHHEe MHKpPOOa, BBI3BABIIEIO THOEIh >KUBOTHOTO, BBIJCIECHHUE €ro B
YUCTOHN KyJIbTYpe U ONPEEICHIE MECTA JIOKAIU3aUU BO30YyAUTEIS.

[Ipu BCKpBITHM TpyHa >KUBOTHOI'O HEOOXOAUMO COOJIIOIATH P YCIOBUI.

1. BckpbiTHE cienyeT MpOU3BOAUTH KaK MOXKHO ObIcTpee Mmocie rudenu
KUBOTHOTO, TaK KakK KulleyHas (opa OBICTpO MPOHUKAET B TKaHU, KPOBb,
oprassl. [Ipy kOMHaTHOM TemnepaType 3T0 npoucxoaut yepe3 10-18 vacos, a pu
TeMmIreparype xoJoauibHuka — yepe3 20-22 yaca. Tpymn 10 BCKPBITHS COXPAHSIOT
Ha XOJI0JIE.

2. BcekpeiTHe Tpymna, B3ATHE Marepuaia s UCCIEAOBAHMS MPOU3BOIAT C
COOJIIO/ICHUEM TIPaBUII aceNTUKHU. THCTpyMEHTBI HCIOJIB3YIOT TOJIBKO CTEPUIIbHBIC
Y MEHSIOT MPU BCKPBITUU KAXKIOM MOJIOCTU MU KaXA0T0 OpraHa.

3. Heo06xoauMo WUCKIIOYUTH BO3MOXKHOCTH 3apa)K€HUsi paboTalomux U
3arpsi3HEHHE OKpPYXaloluX TmpeaMeToB. llepen BCKphITHEM TpPYIbl MEIKUX
KUBOTHBIX TOTPY>KalOT B JE3UMHPUUUPYIOIIMIA pacTBOp, y Ooyiee KpyIHBIX
YKUBOTHBIX LIEPCTh YBJIAXHSIOT 3TUM PacTBOPOM. BCKpPBIBAIOT TPyIbl Ha XOPOIIO
BBICTPOTaHHOM OKpPAILIEHHOM JOCKE, MOMELICHHOW B METAJUIMYECKYH) BAHHOYKY

WM KIOBETY C JAe3UHUIMPYIONTUM pacTBOpoM. [locie okoHUaHUs BCKPBITHS TPYIT
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YHUUTOXALOT.

4. Bce naHHbIE BCKPBITHS 00SI3aTENBHO NPOTOKOIMPYIOT. 3alMCH JOJKHBI
ObITh MOAPOOHBIMA M YETKUMU. B INPOTOKOJE OTMEYAIOT ATy 3apa)K€HUus U
ONMCAHMWE MaTepraa, KOTOPHIM MPOU3BOIUIM 3apAKECHHE.

llopsook eckpvimusi. Tpyn KiIaayT CHOHMHOW Ha JOCKY, pPAcTATHBAIOT B
CTOPOHBI JIATbl ¥ (PUKCUPYIOT MPEnapoBaIbHBIMU UTJIAMHU WIIA OCTPBIMH TBO3/ISIMHU.
Jlo ¢ukcupoBaHus MPOU3BOAAT OCMOTP Tpyna. OTMEUaroT U3MEHEHUE HAPYKHBIX
MIOKPOBOB, BBINAJICHUE NIEPCTH U U3MEHEHHUE LBETA KOXKH (IIPU 37I0KAYECTBEHHOM
OTEKE | T.I1.).

[lepen BCKpBITHEM MHCTPYMEHTHI MEPEHOCAT M3 CTEpUIIM3ATOpa B OaHKY CO
CIIUPTOM U BaTOM Ha JIHE, Iepe] yHOTPEOICHUEM UX 00KUTatoT B INIAMEHHU.

Bcxkpvimue napyoicnvix nokpogos. BCKpbITHE HAaYMHAKOT C IPOJOJIBHOIO
pa3pe3a KOXKHM OT HWXKHEH 4YenmtocTh 10 JoOka. OTcenapupyroT €e o CTOpPOHaM,
JIeNat0T HAJpe3bl M0 HAMPABICHUIO K KOHEYHOCTSM M OTKHUIBIBAIOT B CTOPOHBI
JOCKYTKH KOXH, OOHa)kas BCIO IEPEIHIOI0 MOBEPXHOCTh. OTMEUAIOT COCTOSIHUE
MOJKOKHOM KJIETYaTKU M JIMM@aTH4ecKuX y370B. Ecinu moclienHue M3MEHEHBI,
JIeJIal0T TOCEBbl HAa MUTATENIbHbIE CpPEabl M IpernapaTbl-0TIeYaTKu (METOJ0M
pa3pes3a MpUKacalTCsi K MPEAMETHOMY CTEeKiIy). Vcronb30BaHHbIE UHCTPYMEHTHI
NOTPY’KAIOT B 1€3UH(ULIMPYIOUIUI pacTBOP.

Bckpoimue epyonoii nonocmu. OOXUTalOT CIUPTOM BCKPBITYIO MOBEPXHOCTD
(MpOTUPAIOT COUPTOM U MOHKUTalOT €ro). [IMHIeTOM 3aXBaThIBalOT MEUYEBUIHBIN
OTPOCTOK, AENAKT MONEPEYHbIA pa3pe3 MOJ HUM M JBa IMPOJOJBHBIX, Iepepesast
peOpa B MecTax UX coeluHEHus ¢ Xxpsumamu. JIOCKyT B BUIE TpEYyrojibHUKa
(ocHOBaHUE y AuadparMbl, a BEpIIMHA Y KIFOUHI]) OTKUIBIBAIOT BBEPX U M3YyUaIOT
OopraHbl TPyJHON KIETKH, OTMEUAKOT HAJIWYUE 3KCCyJaTa, IPOU3BOAAT IIOCEB
KpPOBU U JI€NIAI0OT MpernapaThl-OTIEYaTKy U3 TKaHu Jierkux. KpoBb u3 cepaua 6epyt
[IaCTEPOBCKON nUIIETKOU. [IpenBapuTesibHO pa3pe3aroT CEpACYHYXO COpPOYKY HU
NPWKHUTAal0T MOBEPXHOCTh MBIl  CEpAUA, NPHUKIAAbIBasg pPacKaJICHHbBIN
CKAJIBIIEIIb.

Kanwmnsp numerku BBOAST B OOJACTh JKETYIOYKA WM TPEICEpArsl 4depe3
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INPWXKEHHOE MECTO, KPOBb Cama IOCTYMAET B KaMWJUIAP, MOCJE YEro IMUIETKY
U3BJICKAIOT, KPOBb CEIOT HA MUTATEIbHBIC CPEbI, @ U3 OCTATKa JACJIal0T Ma3KH.

Bckpoimue 6prownoii nonocmu. OCTOPOKHO, YTOOBI HE 3aXBaTUTh IMETIIIO
KUILIKH, TPUIIOJHUMAIOT THHIIETOM OpIOUIHYI0 CTEHKY, JelaloT HOXHHUIIAMU
paspe3 auadparMsl 0 JIOOKa U JBa rnonepeuHbix. OTBEPHYB MBIIIEUHBIE JTOCKYTHI,
WCCIIEAYIOT OpPTaHbl OPIONTHOM TOJIOCTH, OOpaliasi BHUMAaHUE Ha BETUYUHY, [IBET U
KOHCHUCTEHIIUIO CEJIE3CHKHU, MEUYEeHU, HAAMOYEeYHUKOB. O0s3aTeIbHO MPOU3BOJISAT
MIOCEBBI U3 TKAHEH CeNe3eHKU, NIEUYCHU, ME3CHTEPUaIbHBIX TUM(PATHUYECKUX Y3JI0B
U DJKccymarta. Marepuan mims moceBa Oepyt merieit. [loBepxHoOCTh oprana
IPWKUTAIOT PACKAJIEHHBIM CKaJbIEIEM U IPOU3BOAAT pa3pe3 B 3TOM YYaCTKE;
neTyieil AenalT cockoO0 B MECTe pa3pe3a M CElOT Ha NuTaTelbHble cpeibl. [[is
IPUTOTOBJICHUSI Ma3KOB BBIPE3al0T HEOONBIION KycOueK TKaHM, OepyT ero
MUHLIETOM WU TNPUKACAIOTCS K MOBEPXHOCTH MPEAMETHOrO CTEKJIa MECTOM Cpes3a
(mpenapaT-0TIeYaTOK) WK PaCHpPENESOT TOHKUM CIIOEM.

Tpymn KUBOTHOTO MOCJE BCKPBITUS CKUTAIOT, aBTOKIABUPYIOT WUJIU KHUIISTAT B
TEYEHUE OJHOrO-IByX YacOoB B KapOOJIOBOM pacTBope. Bce HHCTpyMEHTHI

CTCPHUIIM3YIOT B aBTOKJIABC IO JaBJICHUCM HJIN KHIITYCHHUCM B CTCPUIIN3aTOPC.

13. Ky1bTUBHpOBaHUE aHA’POOHBIX MUKPOOPTaHU3MOB

K rpynme mnaToreHHBIX aHa’pOOHBIX MHKPOOPTAHW3MOB IPUHAIJICHKAT
BO3OyauTenu  sMduzemato3Horo  kapOyHKyJa,  CTOJOHska,  OOTynu3Ma,
3JIOKQYECTBEHHOTO OTEKa, JU3CHTEPHH STHAT, Opaa30oTa, IHTEPOTOKCEMHH,
HEKpOOaKTepHro3a.

Jlns  BBIACHCHUS W KYJIBTUBHUPOBAHUS aHA’POOHBIX MHMKPOOPTaHHW3MOB
HEOOXOMMBI CJICTYIOITUE YCIOBHS, KOTOPBIC CBOAATCS K CO3JIaHUI0 aHAadpoOH03a,
a TaKXe K UCITOJIb30BAHUIO CIICIIMAIIbHBIX MMUTATEIBHBIX CPEI.

Co3pganue aHa’podro3a JOCTUTAeTCS HECKOJIBKUMH METOIaMH.

1. Qusuueckuii memoo. 3akirodyaeTcs B TOM, YTO IIOCEBBHI ITOMENIAIOT B

FCpMGTH‘—IHBIﬁ COCyZl, U3 KOTOPOro BBIKAYMBAKOT BO3AYX W IIOMCHIAIOT CI'0 B
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TepMOcCTaT. B 3TUX 1ensax npuMEHSAIOT psn NpubOpoB, U3 KOTOPHIX Hamboliee
pacnpocTpaHEeHHbIM  siBIsieTcst  aHa’poctar. OH  mpencraBiaseT  coOoif
TOJICTOCTEHHBI METAJUIMYECKUN LWIMHAP, 3aKPBIBAIOIIMICSA CBEPXY MAaCCHUBHOM,
XOPOLIO IPUTEPTOMN KPbIKOW. J[1s1 co3nanust HanOobIIeH TepMETH3ALUN MEXKIY
KPBIIIKOW M KOPIIyCOM IIOMELIEHA PEe3WHOBas IpoKiaaka. BHyTpum Haxomutcs
TaXepka Mg pasMmelleHus 4damek lletpu. B kpeimike nprubopa BMOHTHPOBAHBI
KpaH U BaKyyM-MaHOMETD.

[locne Toro kKak BO BHYTpb aHa’pocTaTa HoMelleHbl 4Jamku lletpu c
IIOCEBAMHU, €ro 3aKpbIBAIOT KpPBIIIKOH, KOTOPYI (PUKCUPYIOT BHHTOM. K
OTKPBITOMY KpaHy MPHUCOCAUHSIIOT MACISHBIM BaKyyMHBIH HACOC M HEOOXOIUMYIO
CTENEHb Pa3psLKEHUs YCTAHABIIMBAIOT MO MMOKAa3aTeNo BakyyM-MaHoMerpa. Korga
BO3/lyX OTKa4€H, KPaH 3aKpbIBAIOT U aHA3POCTAT OTCOEAUHSIOT OT HACOCA, a 3aTEM
MOMEIIAIOT B TEPMOCTAT.

[Ipu oTCyTcTBMM aHa’pocTaTa JUisl BbIpAIIMBaHUS aHa’pOOOB MOKHO
UCITOJIB30BATh DKCUKATOP C KPAHOM B KPBIIIKE.

2. Xumuueckuti mMemoO 3aKIIOYaeTCs B TOM, YTO B COCYJ C IIOCEBAMHU
IOMEIIAT XMMUYECKHE PEAreHThI, XKaJHO Moromarmue kucinopon. s 3Toro
UCITOJIB3YIOT SKCHKATOpbl. B skcukartop momeniator yamku Ilerpu ¢ moceBamu u
OoTKpbITYyt0 yamky c¢ 10 % pactBopoM enkoro Harpa. Ha OGopTuk skcukaTtopa
NOMEIIAIOT NAaKETUK C CYXUM IMUPOrajuiosioM. KphIlIKy 3KCHKaTOpa 3aKpbIBalOT U
JIETKUM  JIBMJKEHHEM  BBICBIIAIOT MUPOrajuiol B pacTBOpP €IKOro Harpa.
[IporcxoauT MrHOBEHHas peaklMs C MOMVIOUIEHUEM Kuciopoaa. B kadectse
NOTJIOTUTEN  KHCIOPOJAa MOKHO MCHOJB30BATh TAaKXKE PEAKIHMI0 MEXIY
YTJIEKUCIION COJI0ON U TUAPOCYIb(PUTOM HATPUS.

3. Kombunuposannwiii memoo. I1oceBbl MOMEIIAIOT B 3KCUKATOP C KPaHOM U
U3 HEro yAQJISIOT BO3AYyX MEXaHUYeCKUM MeToJoM. [IpenBaputensHo B SKCUKATOP
MOMEIIAIOT XUMHUYECKHE peareHTbl — MOIVIOTUTENH KHUCIOpPOAa, KOTOpbIe
JIOTIOJTHUTEIBHO CO3/1al0T aHAYPOOHbBIE YCIOBHSL.

4. Buonoeuueckuii memood CO3JaHUSI aHA’POOMO3a OCHOBAaH Ha COBMECTHOM

BBIpPAIIUBAHUHM aHA’POOOB W a’po0OB HA IUIOTHBIX MHUTATEIBHBIX Cpelaax B
73



3arepMeTU3UpoBaHHbIX 4Yamkax [lerpu. BHauane BeIpacTaroT a3poObl, KOTOpBIE
UCIIOJIB3YIOT KHUCIIOPOJ, IPU €r0 OTCYTCTBHM HAYMHAIOT PAcTH aHa’poObl. DTOT
METOJI HEHAJeKEH U MOKET OBbIThb HCIIOJIIB30BAaH TOJBKO I KyJIbTHBUPOBAHUS
HECTPOTuX aHa’poOOB.

[lurarenpHble Ccpeibl, Ha KOTOPBIX BBIPAIIMBAIOT AaHA’POOBI, MO CBOEMY
COCTaBYy aHAJOTMYHbI OOBIYHBIM cpefaM. OTIMYarOTCs JIMIIb TEM, YTO OHU CaMH
no cebe JOKHBI CO3/1aBaTh aHa’poOHbIe ycinoBusi. C 3TOU I1eNIbI0 MUTATENIbHbBIE
CpeJlbl Pa3IMBAIOTCS BBICOKMM CTOJIOMKOM, IO MIOCEBA KUAKUE CPEAbl KUIATAT JUIS
yIAJIEHUS U3 HUX KHUCIOPOAa, a Ha MX IMOBEPXHOCTh HACIAWBAIOT Ba3eJIMHOBOE
Macio A8 M30JSIIMM OT arMmocgepHoro kuciaopona. Kpome storo B cocrtaB
MUTATENBHBIX CPEJ BXOJAT Pa3IuvHble PEAYLHUPYIOIINE BEMIECTBA, YMEHBIIAIOUINE
CoJiepKaHue B HUX CBOOOJHOTO KUCIopoJa. B kauecTBe peqylupyomux BEUIECTB
OOBIYHO HCHONB3YIOT TIHOK03Y (1-2 %), mypaBbeuHOKUCHbI HaTpuid 0,3-0,5 % u
np. YacTto B XKUAKME MUTATEIbHBIE CPEIbl OIYCKAIOT KaKue-TUOO IOPHUCTHIC
BellecTBa (KyCOUKM TKaHEW, Mem3y, BaTy), KOTOpble aJcopOuMpyIOT Ha CBOEH
MOBEPXHOCTH BO3IYX.

JUis BbIAENIEHUST aHA’POOHBIX OaKTEepHil M3 MATOJOrMYECKOro Marepuana, a
TAK)K€ JUII UX HAKOIUICHUS U COXPAaHEHHs HCIOJB3YIOT JKHUJKYIO MUTATEIbHYIO
cpeny Kutra-Taporu (Msco-nienToHHbI nedeHouHbld OynboH — MIIIIB). B
coctaB MIIIIb Bxoaut neuenounsit 3xkcTpakT ¢ MIIb (1:1), KOTOpHBI pa3nuBarOT
no mnpoOupkaM BBICOKMM cTonOMkoM. Ha 1HO npoOupku mpeaBapuTenbHO
NOMEMIAIOT KYCOYKM BapE€HOM TE€YeHW, a CBepXy I[OCJie pas3ivBa Cpelbl
HACJIauBarOT Ba3€JIMHOBOE MACJIO.

B pape ciayuwaeB x MIIIb no6aBisitoT CTEpUIIbHBIIA PacTBOpP TJIOKO3bI B
konmuectBe 0,5 % (B mepecuere Ha CyxXoe BEIIECTBO).

Hns  guddepeHnmanuy MaTOTEHHBIX  aHAdpoOOB  HCHOIB3YIOT  CPEJbI:
KkpoBsiHOM arap Ilelicciepa, caxapubiii MIIA, Mosoko, *esne30-cyiab(haTHblid arap
(cpena Bunbscona-biuiepa) u ap.

Kpoessanoii azap (lleticcnepa): 3 % wmsco-nenToHHBIN arap ¢ 1-2 % riatoko3sl,

cmenmBatot (mpu temmeparype 50 °C) ¢ 15-20 % cBexeil n1eduOPUHUPOBAHHOI
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KpOBH 0apaHa, KpPYIMHOT'O pOraToro CKOTa, JOIIaIH.

[Tonb3yroTcs Takke KPOBBIO KPOJIMKA MM MOPCKOM CBUHKHU, J100aBisis €€ B
konuuectBe 5-7 %. llutarenbHyro cpeny pasnuBatoT 1no damkaMm Iletpu u
noacymuBaroT B Tepmoctate 20-30 muH. [locie nmoceBa KyabTyphl BBIPAIIMBAIOT B
aHa’POOHBIX YCIOBUSIX.

Caxapuwiti aeap TOTOBAT Ha OymboHe Maprena ¢ pgoGaBmenueMm 0,1 %
TIIFOKO3BI U 2 % arap-arapa.

Monoko 00€3KUPUBAIOT U PA3IUBAIOT MO MPOOUPKAM BBICOKUM CTOJIOMKOM U
CBEpXY HACJIaMBaIOT Ba3€JIMHOBOE MaCJIO.

Kenezo-cynohummnwiti acap (Bunvcona-bnepa). K 100 mu 3 % MIIA ¢ 10 %
rmoko3bl npubasisior 10 M 20 % pactBopa cynbdura Hatpust u 1 ma 8 %
pacTBopa XJiopuaa xkene3a. YepHbie KOJIOHUU 00pa3yloT aHa’poOHbIe OaKTepUn 3a
CYET BOCCTAHOBJICHUS CyIb(UTa HATpUA B CyIb(daT HATPUS, KOTOPBIN, COSTUHSSICH
C XJIOPHBIM KeJIe30M, 00pa3yeT YepHbIN 0CAIOK CyNb(puia Kee3a.

N3onupoBaHHbIe KOJIOHMM aHa’pOoOOB MOXHO TIOJNYYUTh, HCIOIB3YS
pa3JIMYHbIE METO/IBI.

Merton Bunbsuib-BailoHa OCHOBaH Ha TOM, YTO HCCIEAYEMBbIM MaTepuall
pPa3BOJAT B paciuiaBieHHOM A0 45 °Cc caxapuoM MIIA. 3arem wu3 Kaxmoi
npoOHpKU OBICTPO HACACHIBAIOT arap B CTEPUIIbHYIO MACTEPOBCKYIO IMHUIETKY.
ToHKHII KOHEIl NUNIETKY 3alanuBaroT. 3anasHHbIC MUIETKH TOMENIAIOT B TEPMOCTAT
B CTEKJIIHHOM IUJIMHJIpE. B 3aBUCMMOCTH OT MCXOAHOM KOHILICHTPAllUW B TOW WJIU
MHON mUMeTKe yepe3 2-3 CyTOK Mociie IoceBa MOKHO HaOmoAaTh oOpa3oBaHuE
W30JUPOBAHHBIX KOJMOHUH. [Ipn HEOOXOIMMOCTH HCCIIEIOBATh KOJIOHUIO, TPYOKY
HAJIMAJIMBAIOT U Pa3aMbIBAIOT, a CTOJIOWK arapa BbIAaBIUBalOT B yamiky [letpu u
U3BJICKAIOT KOJIOHUH OAKTEPUOJIOTUYECKON TIETICH.

[TonyuuTh WM30JUPOBAHHBIE KOJOHUU aHA’POOOB MOKHO, HCIOIL3YsS METO]T
[leperma. ns atoro B wamku [leTpu MmoMemiaroT CTEKJISSHHBIE MAJOYKH WIIA
COIMYKM W Ha HHUX YKIAJIbIBAIOT CTEKJISHHBIE IUIACTUHKU pasMepoMm 6x6 cMm.
HccnemyeMblit Matepuall pa3BOASAT PacCIUIaBIEHHBIM U OCTYXXEHHBIM CaXapHbIM

MIIA. Coxpepxumoe MpPOOHUPOK OBICTPO MEPEMENTUBAIOT W BBUIMBAIOT B YAIlIKU
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TakKUM OOpa3oM, 4YTOOBI arap 3amoJIHWI MPOCTPAHCTBO MEXKIY CTEKISHHON
IUTACTUHKOW M THOM YaIku. TOJIIIMHA arapoBOro ciios MoJi CTEKJIOM JI0JKHA ObITh
paBHa 1-2 mm. IToceBsl HHKYOHpYIOT B Tepmoctate mpu 37 °C. Yepes 18 u mox
IUTACTUHKOW BBIPACTAlOT KOJIOHMU aHa’poOOB. BplieneHne 4YHCTBIX KyNbTYp
aHadpPOOHBIX OAKTEPHI MPOBOAUTCS B CIEIYIOIIEM TOPSIIKE.

IlepBbiil geHb. MccneayeMblii Matepuan 3aceBatoT B HECKOJIBKO MPOOUPOK B

cpeny HakormeHus Kwurra-Tapounu rpaiydpoBaHHOW WM IACTEPOBCKOU
nuneTkoil. [lepen moceBom 3Ty cpemy MporpeBaroT B KHIsIEH BosHOM 6ane 10-
20 MuH I yAaJleHusl paCTBOPEHHOTO B HEM BO3AyXa, a 3aTeM oxjaxaaror a0 30-
37°C.

YacTe npoOUpPOK ¢ MoceBaMU MPOTPEBAIOT B BOAsIHOM Oane mpu 80 °C 20 mun
JUIsL YHUYTOKEHUS HECIOpPOBBIX (QopMm OakTepuil. 3areM Bce IOCEBBI
KyJIbTHBHPYIOT B TepMocTate mpu 37 °C.

B »3TOT XK€ [eHb MNpOBOAAT 3apak€HUEe JIabOpAaTOPHBIX JKUBOTHBIX
UCCIIENYEMBIM MaTEPHAIIOM.

Bropoii nensb. [Ipu pocte anaspo6oB B cpene Kurra-Tapoiiiu oOHapyKHUBarOT

NOSIBJICHWE MOMYTHEHHUS WIM MOMYTHEHHE M razooOpazoBaHue. Matepuan amis
IPUTOTOBJICHUSI Ma3KOB O€pyT MAaCTEPOBCKOM MHUMETKOW, KOTOPYIO OITyCKaIoT
yepes caol macia 0 JHa TpoOupku. Maciio ¢ MOBEPXHOCTH CTEHOK MUIETKU
YAAIAIOT CTEPWIBHONW BAaTOW IPHU NMOMOIIM MHUHIETA. DTy ONEPALMIO MPOU3BOIAT
aKKypaTHO HaJl COCYJIOM C I€3UH(ULHPYIOIINM PacCTBOPOM.

Ma3ku TOTOBSAT OOBIYHBIM CHOCOOOM, (DUKCHUPYIOT Ha IUIAMEHU H
okpammBarT 10 I'pamy. Ilpym MHKPOCKONIMM PETUCTPUPYIOT HAIUYUE
IPaMIIOJIOKUTEIBHBIX MaJOYKOBUAHBIX (GopM (co crnopamu uiau 0e3 crmop) u
IepeceBaroT KyubTypy U3 cpenbl Kurra-Tapomium Ha IUIOTHbIE NUTAaTENIbHbBIE
Cpelbl: NIl BbIAEJIECHUS YUCTOW KYJIbTYPhl U U3YUEHHS KYJIbTYPaJIbHBIX CBOICTB
OakTepuil. Jlyist 3TOr0 MOAroTaBIMBaKOT Tpu Yamiku [leTpu ¢ KpoBsSiHO-CaxapHbBIM
MITA. Kamnto marepuana co cpeasl Kutra-Tapoiim HaHOCSAT Ha MOBEPXHOCTH
IJIOTHOM MUTATENIbHOW Cpelibl, paclpeAeiaioT €€ CTEKISHHBIM IIaTeiaeM. ITUM

JKC IOIIAaTCJICM IIOCJICAOBATCIIBHO IIPOU3BOAAT IICPECCB Ha BTOPYHO U TPCTHRO
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YaIlIKy.

IToceBnl Ha 24-48 yacoB mMOMENIAIOT B aHA’POCTAT WJIM JAPYrue MpUOOpHI U
nnKy6upytot mpu 37 °C.

N3onupoBaHHble KOJOHUM aHa’3pPOOHBIX MHUKPOOOB MOXHO TMOJIYYUTh B
riyOMHE TJIOTHOM MUTATEIbHOM cpenbl. st 3TOH 1eIn UCTIONB3YIOT TaKKe METO]]
MOCJIEZIOBATEIBHOTO pa3BeeHUsI C MpuMeHeHHeM TpyOok BelioH-Bunbsans wimm
metox Ilepetna.

Tperunt nens. [Ipon3BoasaT n3ydeHne BBIPOCIINX U30JIMPOBAHHBIX KOJOHUN U

U3 TUIIAYHBIX JENAal0T Ma3Ku U OTCeBaloT B cpeny Kutra-Tapoliiu 1y BeIIEIECHUS
YUCTOU KYJBTYpPhI aHA3POOHBIX OAKTEPHIA.

Yersepreii nenb. M3 Belpocmiet kynbTypbl Ha MIIIIBG roroBaTr Mmaskw,

OKpamuBaroT 1Mo ['paMy, MpOBOAST MHUKPOCKOIHUIO M YOEXKIaloTCSd B TOM, UTO
BbIJICJICHA YUCTas KyJbTypa OaKTepuil.

[TonyueHHy0 KyJabTypy 3aceBatoT Ha auddepeHlIranibHble MUTATEIbHbIC
cpenbl: KpoBsHO-caxapHbiii MIIA, caxapueiiit MIIA, mosnoko, Ha cpeny Buiibcona-
bnepa.

[lareiit pgennb. IlpoBoasT uaeHTHU(HUKAIIUIO BBIACICHHON KyJIbTYphl U3

UCCIIEyeMOro  marepuasia 1o  MOPQOJIOTUYECKUM,  TUHKTOPUAJIbHBIM,
KyJbTYpalbHbIM, OMOXHUMHUYECKUM, a TAK)KE U BUPYJICHTHBIM CBOWCTBAM.

[Tocne rubenn nabOpPaTOPHOrO JKUBOTHOTO OT 3apPaKEHUS MPOU3ZBOIAT
OakTepuosoruyeckoe uccienopanue tpyna. C 3TOH LENbl0 U3 MaTOJIOTMYECKOro
Marepuralia TOTOBAT Ma3KH, OKpalnBaroT ux 1o ['pamy, nposoasat noces Ha MIIIIb
u auddepeHmaIbHbIe MUTATEbHBIE CPEIbI.

[Ipy HEOOXOAMMOCTH MNPOBOASAT MCCIEIOBAaHUS MO OOHAPYXKEHUIO TOKCHHA
OMOJOTUYECKUM METOJIOM Ha TAOOPATOPHBIX KUBOTHBIX.

Cpoku  51a0OpaTOpPHOTO  MCCJIEIOBAaHUS HA  aHadpoOHBbIE  HUH(EKIUU

KO0JIEOIIOTCA OT 8 10 15 nHen.
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14. MeToabl n3y4eHUs1 MUKPOCKONIUYECKUX IPUOOB M1 aAKTHHOMHUIIETOB

['puder (Fungi) — Hu3mmME pacTeHHs, XapaKTEPHU3YIOTCS CIICTYIOIUMHU
CBOMCTBAMM: IIUPOKO IPEICTABICHBI B IPUPOJIE, HE UMEIOT XJI0pOo(dUIUIa, HAIUYUe
y OOJBIIMHCTBA BHUJOB BETETAaTHBHBIX OPraHOB T'M({, KOTOpBIEC, MEPEILIETAACH,
oOpa3yroT Munennii. OHH OTHOCSTCS K adpobam, Mo TUIY MUTaHHUS — METaTpodsl,
HETpeOOBaTENbHBI K YCIIOBUSM BHELIHEH CpEIbl.

3HaUYCHUE MHUKPOCKOTMYECKUX TPUOOB (TJIECEHH) B MATOJOTHUU CBOIUTCSA K
TOMY, YTO OHU MOTYT BBI3bIBaTh pa3IMYHblEe OOJIE3HU, @ MX TOKCHHBI MAacCOBBIE
OTpABJICHUS y )KUBOTHBIX U YEJIOBEKA.

bone3Hu, BbI3bIBaEMbIE MATOIC€HHBIMH TPUOAMHM Yy YE€IOBEKAa U >KUBOTHBIX,
Ha3bIBAIOT MUKO3AMH.

K Muko3amM OTHOCSTCS N€pMaTOMHMKO3bI: CTPUTYLIMH Jumail (Tpuxodurus,
MUKpPOCIIOpHS ), Tapia; 0J1aCTOMUKO3bI, KaHIUIaMHUKO3bI, aCIIEPTHILIE3bI U JIP.

bone3Hy, BO3HMKAOIIKE MIPU MOEJAHUU KUBOTHBIMH KOPMOB, IOPaKEHHBIX
pa3IUYHBIMHA BUJIAMHA TOKCUYECKUX I'PUOOB, HA3BIBAIOT MUKOTOKCHUKO3aMu. K HUM
OTHOCSTCSI  (Py3apUOTOKCHKO3, AaCIEPTUUIOTOKCUKO3, JIEHAPOJAOXHOTOKCUKO3,
KJIAaBULENICTOKCUKO3 M Jip. llaToreHHble M TOKCUT€HHbIE TPUOBI OTHOCSTCS K
KJIaccaM: 3UTOMHMIIEThI, ACKOMMIICThI, Oa3uJOMUIIETHI, AchTepomuneTl. OHU
OTJIMYAIOTCS APYT OT APyra MO TUITy MULEIUS, IO HAJUYHUIO U CTPOECHUIO OPTaHOB
MJI0JIOHOLLIEHHUS, IO TUITY CIIOP U APYTUM MPU3HAKAM.

[Ipu mMopdonornyeckoM u3ydeHUM y rpuOOB yCTaHABIMBAIOT BEr€TATUBHOE
TEJ0, KOTOPOE Yy OOJBIIMHCTBA TPUOOB COCTOUT M3 TOHKUX BETBSILUXCS HUTEH —
rud, o0Opa3yroumXx CIJIETEHUE — MULIEIIUN.

I[To cTpoenunto Munenust rpuObI MOAPA3AEISIIOTCS Ha HU3IIUE U BBICIIHE.

Y  Husmmx rpuboB (hUKOMHIETHI) TUPHI HE CENTUPOBAHBI M OHU
MPEACTABIIAIOT COOOM OJJHY TMTaHTCKYIO KJIETKY C MHOTOYMCIICHHBIMU siApaMu 0e3
NEPETOPOJOK.

VY BbIcHIuX TpUOOB (MUKOMUIETHI) TU()BI UMEIOT IEPETOPOJKH, pa3IEIIONIIe

HNX Ha OTACIbHBIC OAHOAACPHBIC HWJIHM MHOI'OAACPHBIC KIICTKHM, HA3bIBACMBIC
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CenTaMHu.

Hpyras rpymnmna rpu0oB He 00pa3yeT MULIETUS — JIPOXKIKHU, IPOXKIKENOA00HbIe
KJIETKH, OJHOKJIETOYHBIE OPTaHU3Mbl, OTHOCAIIMECS K KIacCy AacKOMHIIETOB
(cymuarbie rpuobl).

Pa3smHokeHre rpuOOB MNPOUCXOIUT JABYMSI CIOCOOAMM: BETETATUBHBIM H
penpoayktuBHbIM. K mocienqneMy oTHOCHTCS O€CIoNIoe U MOJIOBOE Pa3MHOKEHHE.

Becemamuenoe pasmuooiceHue MOXKET TPOUCXOAUTH 3a CYET CIydailHO
OTOPBABILEHCS YACTHU MUIIEIHA.

YacTp MuUIennss MOXKET MPEBpamlaThCs B OUIUU (apTPOCHOPHI), NAOIINE
Hayayio HOBOW TpuOHuUIle. Ha Oonee BBICIIMX CTYNEHSX pa3BUTHS TPUOOB Ha
MUIIETTUA MOTYT TOSBIIATHCS XJIAMHIOCTIOPHI, KOTOPBIC OTIWYAIOTCS OT OWIUI
0osee ToJICTOM 00010UYKOIA.

Y npoxokel 04eHb YacTO MPU PAa3MHOKEHHH MPOMCXOAUT MPOCTOE JETICHUE
KJIETOK, KOTOPBIE OCTAIOTCS CBA3aHHBIMU BMECTE (IIOYKOBAHMUE).

Penpooykmuenoe paszmuoodiceHue TPOUCXOTUT C TOMOIIBIO CIOP, KOTOPHIE
oOpa3ytorca OecroibiM M MOJOBBIM TyTeM. DUKOMHUIETHI Pa3MHOMKAIOTCS
NOJIOBBIM M OecrosibiM  IyTeM. Y MHMKOMMIIETOB IpeoOiagaer Oecronoe
pa3MHOKEHUE.

Haubonee pacmpoctpaneHo Oecroiioe pa3MHOKEHHE C TIOMOIIBIO, CIIOpP,
pPa3BUBAIOIIMXCS HAa OCOOBIX OTBETBICHUSAX MHUIICTUSA (CIIOPAHTHEHOCIIEB),
UMEIOIINX CTPYKTYPY MEIIKOB-CIIOPAHTHEB, B KOTOPBIX (OPMHPYIOTCS CIIOPHI
(3HIOCTIOpBI), XapakTepHbIe JUIsl HU3MIUX MYKOpPOBBIX TIpuOOB. Y T1pubOB
ACKOMUIIETOB CIIOPAHT MU HA3bIBAIOT aCKaMU, a CIIOPBI — aCKOCIIOPAMH.

DK30TeHHBIE CIOPHl — KOHHUIUU — OOpa3ylOTCS Ha KOHIIEBBIX YydYacTKax
0COOBIX THU( — KOHUAUEHOCIBI, KOTOphIE MOTYT OBITh MPOCTHIMU WM
pPa3BEeTBICHHBIMHA. Y AacHeprujijioB KOHHUIUEHOCEI Ha KOHIIE HMEET OKpPYTJIOe
B3JIyTHE, HA TIOBEPXHOCTH KOTOPOTO CIUIOIIHBIM CJIOEM PAaCIOJIOKEHBI KICTKH B
OJIVH WJI JIBA PAJla — CTEPUTMBI.

Muxkonornueckas JUarHOCTHKA CBOJUTCS K:

1) MUKpOCKONINH NEPBUYHOTO UCCIEYEMOTO MaTEpHAIIa;
79



2) BBIIEICHUIO YHCTOM KyJbTYpPhl BO3OYAHMTENS C HCIOJIb30BAaHHEM
CHELMAJIBHBIX MUTATENIbHBIX CpEJ U ONPEICIICHUI0 €ro pPOJOBOM M BUIOBOM
PUHAICKHOCTH;

3) ompeneNeHnI0 MAaTOr€HHbIX U TOKCUI'€HHBIX CBOWCTB Ha OMOJOTMYECKHX
MOJIETISIX.

[Ipn MuKo3ax B J1aOOpaTOPHUIO HAMPABISIOT COCKOOBI C KOXKM C 3aXBaTOM
BOJIOC Ha TPAHULE CO 3JI0pPOBOM TKaHbIO, COCKOOBI CO CIM3HUCTBIX 000J0YEK
POTOBO MOJIOCTH, MOJIOKO, TPYTIBI MITULl U MEJIKUX KHUBOTHBIX U JIp.

[Ipy MHMKOTOKCHMKO3aX HAaNpaBJSIIOT MpoObI KOPMOB (COJIOMA, CEHO,
3epHOPYpak, KOMOMKOPM, OTPYOU U JIp.), PBOTHBIE MACChl, OT TPYIIOB — KEIYA0K,
KHIIEYHUK C COACP>KUMBIM, TAPEHXUMATO3HBIE OpTaHbl U JIp.

s MHUKPOCKOIIUYECKOTO UCCIIEJOBAHMUS Ha J€PMaTOKCUKO3bI
MaTOJIOTHYECKU MaTepuall npeaBaputenbHo oopadateiBaroT 10-20 % pactBOpoM
NaOH wmm KOH B Tteuenne 15-20 muH. HeOousblmioe ero KoOJU4eCTBO
IPENapoBaIbHOM WIJIOW WM TJa3HbIM TMHHIIETOM IEPEHOCIT Ha MPEAMETHOE
CTeKJ0, 100aBIAOT 50 % BOJHBIN PacTBOP INIMLIEPHUHA U HAKPBIBAIOT MOKPOBHBIM
CTEKJIOM.

Mukpockomnuio npenapara «paszJaBieHHas KaIis MPOBOJASAT IOJ CBETOBBIM
MHUKpPOCKOIIOM C HUCHOJIb30BaHUEM OOBEKTUBOB X8 M x40 B 3aTEMHEHHOM IIOJ€
3peHus (C IPUKPBITON AuadparMoil KOHAEHCOPA).

Mopcdonornueckas kapThHa B Tpenaparax, MPUTOTOBICHHBIX U3
MaTOJIOTUYECKOTO MaTrepualia, MpEeACTaBlIeHa: MPH TPUXODUTHH — MHUILETHH HE
pa3BeTBIICH, TM(bl U CIOPHI JIeXKAT MPABWIBHBIMHU PSAAMU BJOJb BOJIOCA, MpPHU
MUKPOCTIOpUHA THU(BI W CIOpPHI, TO OTHOIIEHWIO K BOJIOCY, PAacCIOJararoTcs
OecropsITIOYHO.

JIis BBIOENECHUS YUCTOM KYJIBTYphl MHUKPOCKOIMYECKHUX TPHUOOB MPOBOISAT
MOCEBHI Ha CTIeNIMaIbHBIC TUTaTEeIbHBIC CPEIbl: cycio-arap, Cabypo, Yaneka u ap.

B cocraB cyciioBoro arapa BXoJuT HEOXMEJIEHHOE MMUBHOE cycio U 2 % arap-
arapa, cpena CalOypo BKIIOYaeT B ce0sl TIIOKO3y, MENTOH W arap-arap, cpena

Uaneka — riaoko3y, Ha0op MUHEPAIBHBIX COJICH U arap-arap.
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TloceBbI KyIbTHBHPYIOT B TepmocTare mpn 25-30 °C.

Poct rpuboB Ha cpenax nosiBisgercs Ha 7-10 geHb.

[Ipu ompeneneHun poma M BHIA TPUOOB M3YYAIOTCS MX MOP(HOIOTHICCKUE
OCOOEHHOCTH B JHMHAMHMKE Ha TMUTATEIbHBIX Cpelax IpPU COOTBETCTBYIOIIMX
ycioBusix. C  9TOM  1Lenpl0  KOJIOHUM TpUOOB, BBIPOCHIMX Ha  cpefax,
MUKPOCKOITUPYIOT TIOJ CTEPEOCKOIMMYECKHM WM OOBIYHBIM MHUKPOCKOIIOM C
oObekTHBOM X8. Jlasmee roToBIT mMpenapaThl «pasliaBlieHHas Karuisiy». s sToro
MpenapoBabHBIMU ~ WIJAMH WM  MUKOJOTUYECKHM  KPIOYKOM  OTIEISIOT
HEOOJIBIIION YYaCTOK MHIICNUS C TUIOJOHOCAIIMMU TH(daMUA W TPUIIETAONIIM K
HEMY CJIOEM MUTATEIBHOU CPeJibl, MEPEHOCAT Ha MPEIMETHOE CTEKJIO B Karuio 50
% BOJHOTO pacTBOpa TIWIIEPUHA W MPHUIABIMBAIOT TMOKPOBHBIM CTEKIIOM. Takwe
HEOKpAaIICHHbIE MTPenapaThl MUKPOCKOMHUPYIOT KaK 0OBIYHO.

JIisi  BBIIBJICHHSI JIPOXOKEH M JIPOXOKENOJAOOHBIX OpPraHU3MOB TOTOBST
mpenaparbl JUIT  MHUKPOCKONHH, (UKCUPYIOT (DH3WYECKUM WIH XHUMHYECKUM
METO/IaMH, OKPAITUBAIOT PACTBOPOM METUIICHOBOW CMHH U MUKPOCKOIIUPYIOT.

Oc00EHHOCTH CTPOCHHS HEKOTOPBIX HU3IIUX M BBICIIMX MHUKPOCKOITHYECKUX
rpuOOB XapaKTEPU3YIOTCS CIEIYIONUMU MTPU3HAKAMHU.

MyxkopoBble TpuObl, WM ToJoBYaTas IwieceHb (Mucor), oTHocsTCS K
dbuKOMHIIETaM — TPpUOaM C BETBAIIUMCS OJHOKJICTOYHBIM, MYIIACTHIM, CEPOBATO-
CU30T0 I[BETa MUIICIIUEM.

B murnennu oTCyTCTBYIOT Meperopoaku. M3 mMurenus MoJHUMAIOTCS BBEPX
CIIOPAHTHH B BUJIE TOJIOBOK, KOTOPBIE COACPIKAT IHIOCIIOPHI.

[Mennnmminym, wnn kucteBuaHas twieceHsb (Penicillium), — pox miecenw,
UMEIOIUN OOJIBIIIOE KOJMYECTBO BUJOB. B BepxHel YacTh KOHUIUEHOCEI]
pa3BeTBICH U (POPMUPYET KUCTh M3 CTEPUTM C IEMOYKaMH KOHUAMN HAa HUX
(?K30CTIOpHI).

Acnepru, uin jgeeunas mieceHb (Aspergillus), o6iagaeT MHOTOKIETOYHBIM
munenueM. Ha koH1e miuogoHocsmen MUIEINaIbHOM HUTH BBICTYIIAKOT OKPYIJIbIE
ui  OynaBOBUIHBIE O0Opa30BaHUSA, OT KOTOPBIX OTXOMIT B pPaJdaIbHOM

HaIlpaBJICHUHU KOPOTKHUEC OTPOCTKH — CTCPUIMBI, Ha KOHIIC ITIOCJICIHNX 3K30CIIOPHI.
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®yzapuym (Fusarium) — rurecens, 00aaroas MHUIICITUEM, OKPAIICHHBIM B

3aBUCUMOCTH OT BUJIa Tpuba B pPazIWYHBIA LBET (KENATHIA, KOPUUHEBBIA U JIp.).

OOpa3yeT KOHUJMU CEpPHOBUJHBIC: OJHOKJIETOYHBIE —  MHKPOKOHUJIWU,
MHOTOKJICTOYHBIE — MAaKpOKOHUAWH. ['pud MOXeT o0Opa3oBBIBATh TaKkKe
XJIAMHUOCITOPHI.

Craxuobotpuc (Stachyobotrys) — mwumenuii cenTupoBaH, MHOTOKJICTOYHBIH,
OT KOTOPOTO BBEpPX MOJHUMAIOTCS CHOPOHOCHBbIE THU(PBI KOHUIUEHOCIHI CO
CTEpUTMaMH W CHJANIMMUA Ha HUX KOHUAUSAMHU. KOHUIMEHOCHBI OECIIBETHEIE,
rJ1aJiKvie, B BEpXHEH yactu 00poaaByaThie, OJIMBKO-Oyporo 1Bera.

HpoxcokeBble TpuObI MPEACTABISIOT COO00M KpyHHBIE KIETKH OBaJbHO-
mapoBuHON Gopmbl. OHU HE 00pa3yIOT MUIIEIHS U PA3MHOXKAIOTCS Pa3IMUYHBIMU
MyTSIMU: TTOYKOBAaHUEM, JIEJIEHUEM, MOJIOBBIM MYTEM M 3HJIOCIOpPAaMHU, KOTOPHIE
pacrojaratorcsi B 0CoObIX CyMKax (ackax) U Ha3bIBAIOTCSl aCKOCTIOPAMH.

Hpoxckenoo0Hble TpUObl HE 00pa3yroT UCTUHHOrO Mmuuenus. OmaHako npu
Pa3MHOXKEHUHU WX KJIETKU PacMojiararoTcsl [ENOYKaMu, BBITSTUBAIOTCS B JTMHHBIC
HUTU, KOTOPBIE HA3BIBAIOT MICEBAOMMUIIETUEM.

Jlsist onpeniesieHus: TOKCUYHOCTH TPUOOB TOTOBAT DKCTPAKT U3 MOPAKEHHOTO
KOpMa U BBIPOCHIEH KYJIbTYpbl. DKCTPArupyroT 3GUpPOM (MOXKHO arleTOHOM WM
xjopodopmom) B anmapare Cokciera WIM CTEKISHHOM OaHKe C NpUTEepTOU
KPBIIIKOI. DKCTPAKT BHIMAPHBAIOT B BOMsHON Game mpu 45-50 °C mom Tsroii.
TOKCHUYHOCTh ONPENENAIOT AJTUMEHTapHO (CKapMJIMBAHUEM) WJIM TMOCTAHOBKOM
KO>KHOM TTPOOBL.

AnuMeHTapHyl0 Tpo0y MPOBOASIT Ha OENbIX MbIIIaX, MOPCKUX CBUHKAaX,
KpOJMKaX, UBIUIATaX NyTeM CKapMJIMBAaHUS WM UCCIEAYyeMOro KOopMa WU
BBITSDKKH B TCUEHUE TPEX JTHEM.

Koxknast mpoba craBuTcs Ha Kpojukax. J[Jis 3TOro Ha CBEXEBBIOPUTHIN
y4acToK (pasmMepoM 4-5 cM?) BTHPAIOT SKCTPAKT. B MONOKHTEILHOM CITydae depes
1-3 mHA OoTMedaeTcsl TUIEpEeMUs, OTEUYHOCTh M Jlajee HeKpo3. buompoOy MOxKHO
MIPOBOJIUTH HA KYPUHBIX IMOpHOHAX, aKBAPHUYMHBIX PhIOKaX, MapaMeIusx.

AKTUHOMHIIETHI  (Jy4UCTBIE TpPUOBI) HMMEIOT CXOAHOE CTPOEHHE C
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MUKPOCKONIUYECKUMHU Tpubamu. Teno ux mnpeactaBiser coOOd OaHYy, OYEHb
Pa3BETBJIICHHYIO KJIETKY (MHIENIui), KOTopas COCTOMT U3 IHMTOIUIa3MBlI,
HeaubGepeHITMPOBaHHOTO sipa W 000J0YKH. TOJNIMHA BETBAIIUXCS HHUTEH
mMurenus — Tudg — HesHauutTeapHa: oT 0,2 1o 1,2 MKM, JJIMHA MOKET JIOCTUTaTh
HECKOJIbKUX JEeCATKOB MHMKpOMETpoB. Ha TMIoTHON mUTAaTEeNbHOM Ccpelie OHU
0o0pa3yloT IUIOTHBIC KOJIOHWH, BPACTAIONIME B CPEIy, KOTOPHIE CBEPXY HMEIOT
KOHHMJIMEHOCIIBI CO CIIOpaMU B BUE MyYHHCTOTO HajeTa.

YuuteiBasi 0COOEHHOCTH POCTa AKTUHOMUIIETOB, Ma3KH TOTOBST CJIEAYIOIIUM
obOpazom. [IpenapoBaibHON WIJIONW OTACISIOT HEOOJBIIOW YYaCTOK MHUIICIUS H
MOMEIIAIOT B KaIUIIO TJIMIIEPHHA, 3aTEM MOKPBHIBAIOT €r0 MOKPOBHBIM CTEKJIOM U
ClerKa  NpWXuMas,  pa3laBJIMBaAOT  MUIIEIUH. l'otoBrie  mpemapathl
MUKPOCKOIIUPYIOT TIOJ MaJlbIM M CPEIHHM YBEIMYCHHEM MHKpPOCKOMa ¢
MPUKPBITON AHAPparMoi.

N3 maronoruueckoro Marepualia TOTOBAT OOBIYHBIM CIIOCOOOM MAa3KH,
OKpPAaIIUBAIOT MPOCTHIM METOJIOM | 110 ['pamy. MUKPOCKOTTUPYIOT UMMEPCHOHHBIM
O0OBEKTHBOM.

[TaToreHHbIe aKTHHOMMIIETHI BBI3BIBAIOT Y )KUBOTHBIX M Y YEJIOBEKa 00JIC3Hb,
KOTOpasi Ha3bIBA€TCS aKTHHOMHUKO3.

B opranusme 00JIbHBIX )KUBOTHBIX aKTHHOMHUIIETHI 00Pa3yIOT IPY3bl — MEIKHE
JKEJITOBATO-0€JIOro IBETa 3epHA.

Jpy3bl U3BIEKAIOT W3 THOS METJIEH M MOMEIIAIT B KalUll0 TJIUIEpUHA Ha
MpeAMETHOE CTEKJIO, ClieTKa MPUAaBINBAIOT MOKPOBHBIM CTEKJIOM U BBOJST KarlIto
pacTBOpa METUIICHOBOM CHHU. MUKPOCKOIUIO MPOBOAAT 00bekTUBamMu X8 1 x40.

B nenTtpe npy3bl 00Hapy»KMBAIOT T'yCTOE CIUIETCHUE YKOPOUYEHHBIX HUTEH C
Jydeo0pa3HO OTXOIAMMUMH TH(AMH, KOJOOBHIHO YTOJIIEHHBIMA Ha KOHIIAX.
OxkpaimmBaroTcsi aKTUHOMHUIIETHI METUJICHOBOW CHHBIO B OJIEHO-TOJIyOOM IIBET,

AJIECMEHTHI THOSI — B MHTEHCUBHO CUHUM OBCT.
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15. MeToabl H3y4eHUsI PUKKETCHI, XJAMUAHI 1 MUKOIJIA3M

15.1. MeToabl u3y4yeHusi pUKKeTCHii

PukkeTcun — rpynmna MUKpOOPIaHHW3MOB, OCOOEHHOCTBIO KOTOPBIX SIBIISIETCS
oOnuraTHsIi napasuTu3sM. OHU MOTYT BbI3bIBaTh pPa3InYHbIC O0JIE3HU )KMBOTHBIX U
yenoBeka, Juxopanaky Ky, ruaponepukapauTt, puKKeTCHO3HBIH MOHOLIUTO3 COOaK,
PUKKETCHO3 KBAYHBIX U BCESATHBIX.

[Ipyu npoBeneHuH J1AOOPATOPHOW JTUATCHOCTUKM U3 MATOJOTMYECKOTO
MaTeprajia TOTOBAT MAa3KHM-OTIIEYAaTKH M OKpAlIMBAIOT MX 1O PomaHOBCKOMY-
I'mmse, o I'pamy.

[Ipy MHMKpPOCKONHMHM BHJHBI MEJKHE MOJIUMOP(HBIE KIETKU: JIUAMETP
KOKKOBUAHBIX ¢GopMm okono 0,5 MkMm, pasmepel mnanoudek 1-1,5%3-4 MiM;
HUTEBUIHbIE (opMBblI UMEIOT JMHY 10-40 MxM. Pukkercuu He 00pa3yrloT crop u
KAarcyJI, HeTOABWKHBI, [ p-.

Pukkercun He pacTyT Ha MCKYCCTBEHHBIX IHTATEIbHBIX CpeNax, s UX
KyJIbTUBUPOBAHUSL HCIOJB3YIOT KypUHBIE SMOPHOHBI, KYyJIbTYpPhl  KJIETOK
MJIEKOTIUTAIONINX, 3apaXKatoT O€JIbIX MBIIIEH.

IIpy nMarHOCTHKE PHUKKETCHO30B IIMPOKO HCIOIB3YIOT CEPOJIOTNYECKUe

peaKIum.

15.2. MeToabl M3y4eHHusl XJaaMuauii

X1aMHIMM OTHOCATCSA Takke K oOjuratHeiM mnapasutaM. OHU MOTYT
BBI3BIBATH Pa3JIMYHbIE OOJIE3HU >KUBOTHBIX U YEJIOBEKA — OPHUTO3, XJIaMHUAHO3BI
pOraToro CKOTa 1 Ipyrux BUIOB CEIbCKOXO03IMCTBEHHBIX KUBOTHBIX.

JlabopaTopHasi JIUMArHOCTUKa CBOAMTCS K MHUKPOCKOIUU HCCIEAYEMOIO
MaTepuana, BBIJCICHUI0 M3 HEro XJIaMUAWN M TPOBEACHHUIO CEPOJOTHMYECKHUX
pEaKIUi.

XnaMuauu UMeET oyeHb Mmanble pasmepsl (0,2-1,3 mMxM), noaumopdHbl —

IMaI04YKOBUIHBIC MJIN C(bepﬂqecm/le. Pa3mHoxaroTcs ACJICHUCM, ITPOLCCCY JACICHUA
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MPEAIIeCTBYeT  OOpa3oBaHWE  BOKPYI  YACTUIBI  XJIAMHJIUA  KarlCyJibl,
HarOMUHAoNEH OakTepuanbHyl0. XJIaMUIUU HE 00pa3yloT CIOp, HEMOJBHXKHBI,
I'p-.

Xopoio okpamuBarorca no Pomanosckomy-I'umse.

XIaMHUIMM HE PacTyT HAa MCKYCCTBEHHBIX CPENax, ISl UX KyJIbTUBUPOBAHUS

WCITOJIB3YIOT KYPHHBIC YMOPHOHBI, KYyJbTYPhI KJIIETOK U OCIIBIX MBITIICH.

15.3. MeToabl H3y4eHHS] MUKOILJIA3M

Mukornuia3mbl BbI3bIBAIOT Y KPYITHOT'O POraToro CKOTa NEpUIHEBMOHHUIO, Y KO3
WHQPEKIINOHHYIO araJlakTHIO, Y MITULl PECTTUPATOPHBIA MUKOILIA3MO3.

[Ipu nabGopaTopHOM AMATHOCTHKE MMKOILIA3MOB MPOBOAAT MHUKPOCKOIIHIO
UCCIIEyeMOT0 MaTepuaia, BBIJCICHHE W3 HEro MHUKOIIa3M Ha MHUTATENbHBIX
cpenax M 3apa’keHue >KUBOTHBIX.

[Ipu MHKpOCKONIMM MpenaparoB, okpameHHbIX 10 PomanoBckomy-I'um3e, no
['pamy, ycTaHaBIMBAIOT MOJMUMOP(HBIE MHUKPOOPTAHU3MBI IIAPOBUIHOU WU
NAJOYKOBUIHON (POPMBI, KOTOPbIE UMEIOT O4eHb Majble pa3mepbl — ot 0,2 1o 1,3
MKM.

Mukora3mbsl He 00pa3yIoT CIIOpP U KarcyJsl, HEMOABHKHBIL, [ 'p-.

OTINYUTENBHON 0COOEHHOCTBIO SIBJISIETCS OTCYTCTBUE KJIETOYHON 00O0JIOUKH,
Onmaromapss 4YeMy OHH HE HWMEIOT TMOCTOSHHOM (OpPMBI, TMPOXOAAT Yepe3
OakTepuanbHbie (GUIBTPHI M HE YYBCTBUTENBHBI K MEHUIWUIMHY. PazMHOXarOTCS
JIeJICHUEM, OTHOCSTCS K (paKyJIbTaTUBHBIM aHa’po0aM U BechMa TpeOOBaTEIbHBI K
NUTATENFHBIM CpeflaM — PacTyT Ha cpedax ¢ 100aBIE€HHWEM K HUM CTHPOJIOB U

dbochomunuIos.

16. MeTtoab! uageHTH(UKAUNH BO30yauTe el HHPEeKIMOHHBIX 00J1e3Hel

[Tocne BbIACNEHUST WH(EKIMOHHOTO areHTa M3 Marepuaiga OT OO0JIbHOTO

YKHBOTHOTO HEOOXOAMMO UX HIACHTHU(HUIIMPOBATH, T. €. ONPEASIUTh BHJI MUKpOOa.
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OpHUEHTUPOBOYHO OIpPENETUTh BHUJ BbIIECICHHOTO MUKpOOa MOKHO Ha OCHOBAaHUU
KIIMHUYECKUX IPU3HAKOB, AIU300TOJIOTUYECKUX JAHHBIX,
IIaTOJIOTOAHATOMHUYECKUX VU3MEHEHUH, U3YUYECHUS MOP(}OIOTHUECKHUX,
TUHKTOPUAIBHBIX, KyJIbTYPAIbHBIX U OMOXUMHYECKUX CBOMCTB.

OkoHyaTenbHOE U OBICTpOE THUINHPOBAHHWE HEU3BECTHOTO MHKpoOa
BO3MOXHO C TIIOMOIIBIO KOMIUIEKCA CEPOJIOTHYECKHX MeToAoB. Jlns aroro
BBIJICJICHHBIH MMKPOO HCIONB3YIOT B KauyecTBE AaHTUI€HA M C HUM CTaBsT
HECKOJIBKO CEPOJIOTUYECKUX PEAKIHN. B Ka)K10M peakiuu NpUMEHSI0OT UMMYHHBIE
CBIBOPOTKH, COJEpXKaIlhe CHEelU(pUUIECKHe aHTHTENa K 3aBEJOMO H3BECTHBIM
Mukpo6am. Ta CbIBOPOTKa, C KOTOpPOM BBIJCICHHBIM MHKPOO OyJeT aaBaTh
MOJIOKUTENBHYIO CEPOJIOTHYECKYIO PEAKIIMIO, U YKAXET Ha BHUJ MUKpoOa. BaxHo
IPABUJIBHO BBIOPATH HYKHYIO CEPOJIOITMUECKYIO PEAKIIHIO.

bonpmioe 3HaueHue I HMACHTU(DHUKALMK  BBIIECIEHHOTO  MHKpoOa
npuoOpena peakuus cBsizbiBanus komiuiemenTa (PCK) ¢ pasnbsiMu pazBeaeHUsIMU
M3BECTHBIX CHIBOPOTOK M HECKOJIbKMMH J103aMU KOMIUIEMEHTA; MPEANOYTUTEIBHO
Ha XOJIOZE.

Ecnn MukpoO BbIJIENEH Ha KyJIbType KJIETOK, U OH JaeT TeMajcopOLnIo, TO
ero cjienyer WACHTU(UUUPOBATh B pPEAKUUU TOPMOXKEHHUS TreMajcopouuu
(PTT'An), a ecnu oOnagaeT reMarriIlOTUHUPYIONIEH aKTUBHOCTHIO — B PEaKIUU
topmoxenuss remarrmotuHaiuu  (PTI'A). Eciu y BbegeneHHoro MukpoOa
yKa3aHHbIE CBOWCTBA OTCYTCTBYIOT, TO €ro HWJICHTU(DHUKALIUIO TMPOBOAAT C
oMot peakiuu nuddysnoit npenunurauuu (PZIT) B araposom rene. Ho nis
MMOCTAHOBKU 3TOM PEaKIMU y aHTUIE€HA U THIEPUMMYHHON CHIBOPOTKHU JOJKHBI
ObITh BBICOKME TUTpbHI, Tak kak PJIII oOmamaer cpaBHUTEILHO HU3BKOU
4yBCTBUTEJIBHOCTBIO.

Peakust neiirpanuzauuu (PH) oGnanaer Bbicokoil cneunduunocteio. OHa
HamOoJiee YHHBEpcallbHa U O0ECHeYMBAET JIOCTOBEPHbIE pEe3yJbTaThl IpPHU
ujeHTU(UKAIIMN  BBIJEICHHBIX MHKpoOOB. Bmecte ¢ Ttem mocrtanoBka PH

OTJIIMYAETCS TPYLOEMKOCTBIO.

86



PA3JIEJ 2
JABOPATOPHASI TMATHOCTHUKA BUPYCHBIX BOJIE3HE

CoBpeMeHHass BUpycoJorus o00JaJaeT IIHMPOKUM BBIOOPOM CPE/ICTB
OoOHapy>KeHHUsI, KyJIbTUBUPOBAHUS M HJICHTU(PUKAIKUUA BUPYCOB, YTO IO3BOJSET
CBOECBPEMEHHO YCTAHOBHUTh MNPUUYMHY M XapakTep 3a0o0jieBaHUs, pPaclo3HaTh U
ONpEeNEeNUTh O0JIE3Hb, T.€. IOCTaBUTh JWArHo3. /[{is MNocTaHOBKM JHMarHos3a
HE0OX0oaMMO coOpaTh (aKTHUUECKHE IaHHBIE O TMPOSBICHUSAX 3a00JeBaHUS U
aHaMHE3€ >KMBOTHBIX, IPOM3BECTH COIOCTABICHUE W aHAMM3 WHpOpMAIUU H
TOJIBKO TIOCJI€ 3TOTO CHeNaTh 3akitoueHue o 0osne3Hu. CBOEBPEMEHHO M TOYHO
MOCTaBJICHHBIN JIUAarHO3 MPEIONpeaAcsieT yenex 00phObl ¢ 00JIE3HBIO.

B OonpmmHCTBE cllydaeB MOCTAHOBKA JMAarHo3a HAuYMHAEeTCa co coOopa
JIAHHBIX 00 SIMU300TUYECKON OOCTAHOBKE, KJIMHUYECKUX MPU3HAKAX OO0JIE3HU U
MaTOJI0T0-aHATOMUYECKHUX M3MEHEHHUSIX. DNU300THYECKYIO 00CTaHOBKY
XapaKTepU3ylT CBEJACHUS 00 MCTOYHHKE BO30YIUTENSI, MEXaHU3MaX U CKOPOCTHU
pacripocTpaHeHus 00Jie3HH, 00 OXBaTe MOTOJOBbs 3a00JIEBIIMX >KHUBOTHBIX, O
ClIydasiX TIaJie’a, CE30HHOCTH, HAJUYMHU IMEePEHOCUYUKOB HHQEKIIMH, MaCCOBBIX
MPUBUBKAX, TNEPEerpynmupoBkax u Ap. KiuHWYeckue mpu3HaKu O0JIe3HU
BKJIIOUYAIOT JIaHHBIE O TeMIeparype, MyJbce, IbIXaHUH, MOBEACHUU >KHUBOTHOTO,
COCTOSIHUM KO>KHBIX IIOKPOBOB, XapakTepe npuema kopma u T. 1. [laTonoro-anaro-
MUYECKHE U3MEHEHUS BKIIFOYAIOT CBEJICHUSI 00 OTKJIIOHEHHUSIX OT HOPMBI pa3MepoOB,
dbopmBbI, 1BETa, KOHCHUCTCHIIMM OpPraHOB M TKaHEH, a TakXKe TMOSIBICHUU
o0pa30BaHUl — Y3€JIKOB, KPOBOUBJIUSHUM, IMTy3bIPEeH U T. 1.

TmiarenbHbI aHamU3 Bced MHGOPMALMKM MO3BOJSET MOCTABUTh KIMHUKO-
BIU300TOJIOTUYECKUM JIMArHo3, KOTOPBIA HOCHUT TOJIBKO ITpEIBapPUTEIbHBIN
XapakTep, TaK KaK MHOTHE MPU3HAKH COBIAJAIOT, T. €. SIBJASIOTCS OOUIMMU MpU
Pa3IMYHBIX 3a00JIEBAHUSIX.

Jlnst Toro 49TOOBI TOCTAaBUTH OKOHYATENBHBIM JMArHO3, HEOOXOIMMO
pacnoyiaraTh  JTaHHBIMU  JJAOOPATOPHBIX  MCCJENOBAHUNA  BUPYCCOIEPKAILETO

Marcpuaia, B3ATOro OT OOJILHBIX JKWBOTHBIX WJIH TPYIIOB. Ha6opaT0pHLIe
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UCCIIEIOBaHMsI TMPOBOJAT HE3aBUCHUMO OT TMPEABAPUTENBHOIO AuarHosa. Mx
3HaUEHHUE BO3pacTaeT OCOOEHHO B TOM cliyyae, Korja 3a0o0JjieBaHHE MPOTEKAET
aTUIMMYHO WJIM B BHUJAE CMEIIAHHOW HH(MEKIHMH, a Takke MpH pacuuppoBKe
ATUOJIOTUH HOBBIX, paHEE HEM3BECTHBIX 3a00JICBAHMIA.

JlabopaTopHble METOABl JIMArHOCTHKW BHUPYCHBIX WH(MEKIUH, Kak U
OakTepuanbHBIX, OCHOBaHbI Ha OOHAPY)XCHMH B MATOJOTHYECKOM MaTepuase
BO3OyaMTENled Ha OCTpoM cTaguu OOJEe3HH ¢ Ha BBISIBICHUM MPUPOCTa
MPOTUBOBUPYCHBIX AHTUTEN Y >KMBOTHBIX-PEKOHBAJIECIICHTOB (Tiepe0oieBIINe U
BBI3JIOPABJIMBAIOLINE).

B naGopatopuio cienyeT HampaBiATh TaKOM MaTepual, KOTOPBIA C
HamOOJIbLIEH BEPOSTHOCTBIO MOXKET COAEpKaTh Bo30ynurtenedt Oonesnu. Ilpu
B3SITUM IaTOJIOTUYECKOTO MaTepuajia HeoOXOJUMO COOJIoAaTh CIEAYIOLIUE
npaBuia: 1) marepuan OepyT CTPOro acCeNTHYECKH, TaK KaK Hajauyue B Ipodax
JIpYTHUX MHKPOOPTaHM3MOB BEIET K paspylieHuio BupycoB. IIpumenenue
Ne3UH(UUUPYIOIIUX  CPEACTB  HEJNONMYCTHUMO; 2) Marepual HEMEIJEHHO
KOHCEPBHUPYIOT, YTOOBI TMPEIOTBPATUTH pa3pyllieHHE BHUPYCOB (epMeHTaMu u
OpyrumMu  (akTopaMu. OTO JIOCTHTAeTCsl €ro 3aMOpaKMBAaHUEM B TEPMOCE C
oxJaxaaromen cmecpto win gobOaeineHueM 50 % CTEpMWIIBHOTO TJIMIIEpUHA
(XMMUYECKH YHUCTBIA TIUIEPUH CMEMIMBAIOT TMOMNojJaM ¢ (DHU3HOJOTHIECKIM
pacTBOpPOM M cTepmim3yloT B aBrokmase mpu 120 °C B Tewenne 30 mum; pH
pacTtBopa JOBOJAT 10 7,2-7,6. Kycouku oOpraHoB AOJKHBI OBITh IMOJHOCTHIO
MOKPBITHl PAacTBOPOM TJIMILIEpUHA); 3) Ha MpoOHpKe, (IaKoHE C MaTEepHATIOM
JoJKHA ObITh HECMbIBaeMasl 3THKETKa, Ha Tepmoce — Oupka. Hapounomy maercs
COMPOBOAUTENFHOE THUCHMO C YKa3aHHEM Ha3BaHHs XO3sICTBa, OOJIBHBIX
KUBOTHBIX, IPEIBAPUTENILHOTO JAMarHo3a, BHJAa W KOJMYECTBA MaTMarepuana,
4eTKO C(HOpPMYJIMPOBAHHON 3aJadd, Ha YTO TMPOBECTH HCCICAOBAHMS, AATHl U
damMunu Bpada OTIPABISIONIETO MaTepHall.

[TaTonormyeckuii marepuan OepyT B CTEpWIbHYIO mocyay (mpoOupky,
bnakoH ¢ pe3uHOBOM TMpoOKo#) B HeOodbIIOM KoiudecTBE — 5-10 1. B

3dBUCHMMOCTH OT KIIMHHUYCCKUX IIPHU3HAKOB 00e3HN U JJOKaJIMU3allnn B036YI[I/ITCJ'I$I
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OT OOJBHOTO J>KMBOTHOTO MPIKU3HEHHO O€pyT cieayromue MnpoObl: CIIOHY,
rJIa3HbI€ U HOCOBBIE MCTEUEHUS; COJIEP)KMMOE BE3UKYJ U MYCTYJI; CTEHKH BE3UKYI
U KOPOYKM Ha KOXe; (peKaabHble MacChl HEMOCPEICTBEHHO U3 MPSAMOM KHIIKH,
MOYY; KPOBb WJIM CHIBOPOTKY KPOBH, B3SThIC JIBAXK/]bI — B Hauajie 00JIE3HU U uepe3
2-3 Hexenu.

OT TpymnoB mHaToJOrMyecKuii matepuay OepyT He mno3gHee 2-3 4 mociie
KJIMHAYECKOW CMEPTH WU BBIHYXICHHOTO YOOsI >KMBOTHOTO: 3TO KYCOUYKH
MOpPaXCHHBIX OPraHOB W TKaHEW, B MEpPBYIO OYEpeab M3 IICUYEHHU, CENE3CHKH,
JIETKHX, TOJIOBHOTO MO3ra, TUM(ATHUYECKHUX y3JI0B, B KOTOPBIX BUPYCHI Yallle BCETO
JIOKAJIU3YIOTCA.

JlaGopatopHas JuarHOCTHKa BUPYCHBIX OOJ€3HEW BkitouaeT: 1) skcmpecc-
METOJbl; 2) BHUPYCOJOTMYECKHE METOAbl; 3) CEpOJIOTMYECKHE  METOIbI

(peTpOCTIEKTUBHAS TUATrHOCTHUKA).

17. Dkcnpecc — MeTOAbI

DKCIpecc-MeTOApl  MO3BOJIAIOT B KOPOTKHE CPOKM OOHApPYXHUTh B
NaTOJIOTUYECKOM MaTepHajieé BUPYChl B HEAKTUBHOHN (hopMe, a UMEHHO BUPYCHbIE
AHTUTEHBI, TENbLA-BKIIOYEHUS U AJIEMEHTapHbIE TeblIA.

Jlnst oOHapyXeHHs BUPYCHBIX AHTUTE€HOB B MATOJOTMYECKOM MaTepualie
UCIOJIB3YIOT HanboJiee YyBCTBUTEIbHBIE METO/IbI, TAK KaK MX KOHLUEHTpPALUs B HEM
oOblYyHO  Hu3Kasg. HawuOonbliee  pacmpocTpaHeHHE — MOJIy4HJIa  pEaKIMs
ummyHodyopecueHuu (PU®). ns sToro Ha Ma3Ku-OTHEYATKH WIM CPE3bl U3
naTMaTepuana HaHOCSAT MEUEeHHbIE (PIIyopOoXpoOMaMH THUIIEPUMMYHHBIE CHIBOPOTKH,
Opyu 3TOM O00pa3yroTCcsl CBETSIIMECS HMMMYHHbIE KOMIUIEKChl. [Ipemaparsl
IPOCMATPUBAIOT C IOMOIIBIO JIFOMHUHECLIEHTHOTO MHMKPOCKOIMA. IDTOT METOJ
GbayopecMpyIOlMX aHTUTEN OTJIMYaeTcsd OBICTPOTOM M OYEHb BBICOKOM
YYBCTBUTEIHHOCTHIO. OJIHAKO €ro pe3yibTaThl TPEOYIOT MOATBEPKACHUS JPYTUMHU
METOJIaMH M3-3a BO3MOKHOTO HECTIEM(PUUECKOTO CBEUCHHS.

BupycHble reMarriiioTHHUHBI B MaTMaTepuane 0OHApYKUBAIOT C MOMOIIbIO
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peakiun  remarrmotuHanmu - (PT'A).  TemarrmiotuamH  —  3TO  0e€JIOK,
pacrnoyioKEHHBIM B 000J0UKe BHpyca. SIBjeHUE reMarryifoTHHAIUMU OO0YCIOBIEHO
CKJIEMBAHUEM SPUTPOLMTOB KPOBH C MOMOIIBIO BUpYyca. MeXaHU3M €ro COCTOUT B
TOM, YTO OJHA BHUPYCHAas YacTUI]Aa C TOMOIIBID CBOEr0 TE€MarrjIFOTUHUHA
a7iIcopOMpyeTCsi OTHOBPEMEHHO Ha JIBYX IPUTPOILMTAX, 00pa3ysl «MOCTUK» MEXKIY
HUMHU, B PE3YJIBTATE YETO SPUTPOLUTHI CKIIEUBAIOTCA MEXIY COOOW U BBITAJAIOT B
0CaJIOK B BUJIE PACKPBITOIO 30HTHKA.

Tenbla-BKIIOYEHU M 3JIEMEHTapHbIE Telblla BUPYCOB YKa3bIBalOT Ha
IPUCYTCTBHE BUPYCOB B IMATOJIOTMYECKOM MaTepuaie. Tenplua-BKIYEHUS — ITO
BHYTPUKJIETOUHBIE 3JEMEHTHI, oOOpasyloluecs B KJIETKaX KakK pe3ysbTar
pPENpOaYKIMM B HUX HEKOTOpBIX BUpycoB (okosio 100 BupycoB). Kak mpasuio,
PHK-Bupycbl o00pa3yrorT nurorasmaruueckue BriatodeHus, JIHK-supycor —
BHyTpUsiiepHble. Tenbua-BKIIOYEHHs, 00pa3yeMble BHPYCOM OCIOBAKIIMHBI,
HA3bIBAIOT TebLaMu ['BapHUEpH, ocnibl 0Bell — boppens, ocnbl Kyp — bomuHrepa,
qyMbI IJIOTOSAHBIX — JIeHTIa, HHPEKIIMOHHOTO JJapUHroTpaxenuTa Kyp — 3eidpena.
Haunbosiee u3BECTHBI M MMEIOT MpaKTUYECKOe 3HaueHue Tenblla baGema-Herpu,
oOpa3yeMble BHpPYyCOM O€IIEHCTBA B LUTOIUIA3ME HEPBHBIX KJIETOK: Ha HX
OOHapy)KeHMM OCHOBaH OJMH M3 METOJOB J1a0OpaTOPHOM JMArHOCTHKHU
OemieHcTBa. s 3TOro u3 ONMpeAesieHHbIX OTIENIOB IOJIOBHOIO MO3Ta (aMMOHOBBI
pora, MO3XKEUOK, TMPOJOJIrOBAaThIii MO3r) MOI03peBacMOro Ha 3a0oyieBaHUE
O€ILIEHCTBOM >KMBOTHOTO MPUTOTOBJISIOT TUCTOJIOTUYECKHUE CPE3bl UITU MTPENapaThl-
Mazku. Cpesbl okpammBaoT 1o MypomueBy (Typesuuy, Cemnepcy u ap.),
nmpenaparbi-Ma3ku  00paldaThIBalOT  MEUEHOM  (PIIyopoXpoMOM  MMMYHHOMH
CBIBOPOTKOM. I'MCTOCpE3bl MPOCMATPUBAIOT TMOJ CBETOBBIM MHKPOCKOIIOM,
npenaparbl-Ma3kKu — I1OJ JIIOMUHECLHEHTHBIM MUKpockonoMm. Eciaum B cepun
npenaparoB OynyT oOHapykeHbl Tenblla babema-Herpu, To Hanmuume Bupyca
OellleHCTBa CUUTAeTCs JOKa3aHHbIM. OOHapy)eHue TeNel-BKIIOUeHUN MPU APYTUX
BHUPYCHBIX 0OJIE3HSAX UMEET JIMIIb BCIOMOIaTeIbHOE JUArHOCTUYECKOE 3HAUCHHUE.

KpynHbie BUpychbl, HA3BaHHbIE B CBOE BPEMsI DJIEMEHTAPHBIMU TeNblIAMH, B

IHaTOJIOTrN4C€CKOM MaTcpHuaic O6Hapy}KI/IBaIOT oA OOBIYHBIM CBCTOBBIM
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MHUKPOCKOIIOM TOcJe HX OOpabOTKM COJSMHU TSDKENbIX METaJJIOB (HarpuMep,

QJICMCHTAPHBIC TCJIbLIA IIPU OCHG).

18. BupycoJjiornueckue MeTOAbI

Bupyconoruueckre MeToAbl MpeHa3HAUYEHbI I OOHAPYKEHUS aKTUBHBIX
dbopM BHpyca IMyTEeM €ro BBIJCICHHUS HA JKUBBIX OWOJOTHYECKUX CHCTEMax —
KyJIbTypax KIETOK M TKaHEW, pa3BUBAIOIIMXCA KypUHBIX HMOpHUOHAX U
71a00pATOPHBIX )KUBOTHBIX.

Jlnst 3TOoro U3 maToJiormyeckoro marepuana AenaroT 10 % cycneHs3uio Ha
cTrepuiibHOM (puzuonioruueckom pactsope (pH 7,2-7,4), 3aTeM 0CBOOOKIAIOT €€ OT
KPYIHBIX YacTHI] yTeM LeHTpudyruposanus B Teuenue 20-30 MuH npu 060poTax
2000-3000 muu". J{jIs MOJABICHHS OAKTEPUAIBHOH MHKDPO- H MHKO(IOPH K
CyCHEeH3Uu JOOaBJISIOT CMEChb AHTUOMOTHMKOB (OOBIYHO TMEHUIWUIMH U
ctpentomuiiuH o 200-1000 E/] kaxxmporo Ha 1 Mt )KMIKOCTH U HUCTATHUH) WIIH JJISI
OUYUCTKH TMPOITYCKAIOT €€ yepe3 OakTepuanbHbie GUIbTpbl. IHPEKTUBHOCTH TaKOM
00pabOTKH CyCHEH3UHU KOHTPOJIMPYIOT C MOMOILBIO MTOCEBOB €€ Ha CIEHUAIbHBIE
nuTaTeIbHbIe cpeabl (11 a3poboB U aHa’poboB). [lomyduenHon u oOpaboTaHHOM
TakKUM 00pa3oM CyCNEeH3UEeH 3apakaroT KUBbIE OHOJIOTHYECKUE CHUCTEMbl U
PETUCTPUPYIOT TMOSIBJICHWE Yy HUX MPU3HAKOB PEMPOAYKIIMU BUPYCa, YTO CIIYKHUT
MOKa3aTelieM Haauuusl BUpyca B mnarMmarepuaiie. OgHako BUpPYC HE Bceria
MIPOSIBIISIET CBOE JICHCTBUE B MEPBOM IMAacca)ke M MHOTIA TpeOyeTcs MpOBECTH 2-3
«CIEMbIX» Tacca)a, 4ToObl BUPYC aJanTHPOBAJICS K OMOJIOTMYECKON CHCTEME U

HaKOITMJICA B JOCTAaTOYHOM KOJIMYCCTBC AJIA IIPOABJICHHUSA CBOCTO I[GIZCTBH?I.

19. KyJbTUBHpOBaHME BUPYCOB B KUBBIX OMOJ0THYECKHX CHCTEMAX

KynbTuBupoBanue BHUPYCOB MIPOU3BOJIAT TUIS HAaKOIUICHHU S
BUPYCCOJEpXKAILIEr0  Marepuana ¢  LeJbl0  OOHAapyXeHUsT M U3YYEHUS
UMMYHOOHMOJIOTHYECKUX, AHTUTCHHBIX, MOP(OJOTUYECKUX U JAPYTHX CBOWCTB
BUPYCOB, a TakXe /Jii MPUTOTOBJICHHS OWOJIOTMYECKUX MpenapaToB (BaKIUH,

TUIIEPUMMYHHBIX CBIBOPOTOK H JIp.).
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W3BecTHO, 4YTO BHPYCHl SABISAIOTCS OOJMTaTHBIMU Mapa3uTaMu, T. €.
pPENpOAYLIMPYIOTCS TOJIBKO BHYTPH KUBBIX KIETOK. [loaTOoMy 10 Hacrosmiero
BPEMEHU HE YJAJIOCh MOJYYUTh KYyJbTYpbl BUPYCOB B MCKYCCTBEHHOW cCpene, He
coJiepKalllel >KUBbIe KIETKH. XOTS 3a MOCIEIHUE TOJbl MOSABWINCH COOOIICHHUS
OTHOCUTEIBHO OHMOCHMHTE3a KOMIIOHEHTOB BHPYCOB B CHCTEME pa3pyIICHHBIX
kJ1eTOK. CIOCOOHOCTh BUPYCOB Pa3MHOMXKATHCS TOIBKO B )KMBBIX KJIETKaX SBJISAETCS
HanmOoJIee XapaKTEPHBIM UX CBOWCTBOM.

B Hacrosimiee Bpemsi CYHIECTBYIOT CIEAYIOIIME METOMAbl KYJIbTHBUPOBAHUS
BHUPYCOB:

1) Ha BOCHPUMMYMBBIX JIOMAIIHUX W JaOOPATOPHBIX >KUBOTHBIX (TEJSTA,
MBIIIIH, O€NbIEe KPBICHI, KPOJIUKH, MOPCKHE CBUHKHU, XOMSKH, IIBIILJIATA);

2) Ha pa3BUBAIOIIUXCS KYPUHBIX SMOPHOHAX, IEIMOPUOHUPOBAHHBIX SHIIAX
¥ HYMOpHUOHAX JIPYTUX BUJIOB MTHII;

3) B KyJbTypax TKaHU U KIIETOK.

20. KyJIbTUBHPOBaHHE BUPYCOB HA €CTECTBEHHO-BOCIPUUMYMBBIX H
Ja0OPaTOPHBIX KUBOTHBIX

[TocnenoBarenbHbie TACCaXM BHUPYCOB HA BOCIPUUMYHUBBIX >KHBOTHBIX
CIOCOOCTBYIOT ~ UX  PENpOAYKIIMM U  YCWJIGHMIO  MaroreHHoctu.  Jlns
KyJIbTUBUPOBAHUSI BUPYCOB B Ka)JOM KOHKPETHOM Ciy4yae MoJ0uparoT HamboJliee
YyBCTBUTEIBHBIX JIOMAlTHUX WM JAaO0OPaTOPHBIX J>KHBOTHBIX, B OpraHU3ME
KOTOPBIX CIOXWIKCH HanboJiee OJaronpusiTHBIE YCIIOBUS 1JIS PETIPOAYKITUU.

KynpTuBUpOBaHHME BUPYCOB B OpTraHU3ME >KHUBOTHBIX SIBISIETCS CaMbIM
MPOCTBIM W JIPEBHUM MeETOA0M, Harmpumep, eme JI. Ilactep ¢ coTpyaHukamu B
1885 r. KynbTUBHPOBAJ YIUYHBIN BUPYC OCIICHCTBA B OPraHU3ME KPOJIUKOB.

Cnegyer OTMETHTB, YTO HE BCE BHUPYChl MOXKHO KYJIBTHBHPOBATH B
opraHu3Me JIaDOpaTOpHBIX  KUBOTHBIX. bojblias dYacTh  BUPYCOB  HeE
MPOIYIUPYETCS TMOAOOHBIM 00pa3oM. ITO 3aBHUCUT OT UYYyBCTBHTEILHOCTH
KUBOTHBIX K  BHpycam. Hampumep, BHUpPYC  OCHOBAaKIIMHBI  YeJOBEKa

pPENPOIYIUPYETCS B OpraHU3ME BCEX BHUIOB XKMBOTHBIX. HaoOopoT, BUpYC oCTbI
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CBUHEW PENpOAYLIUPYETCS TOJIBKO B OPraHU3ME JIaHHOI'O BHJIA.

BnusioT Ha 4yBCTBUTENBLHOCTH )KMBOTHBIX K BUPYCaM CIIEAYIONINE (PaKTOPBHI.

1. Bo3pact. Haunbonee BOCIpUMMYMBEI MOJIOJIbIE KUBOTHbIC - (MBIIIATA,
KpoJibuaTta | Jp.), TaK KaK Y HUX HET COBEPILIEHHON CUCTEMBbI 3allIUThl OPTaHU3Ma.
OnHako SMOPHOHBI HEKOTOPBIX )KUBOTHBIX, HAXOJACh B YTpOO€ MaTepH, HAUMHAIOT
BbIpa0aTbIiBaTh crneuudpuueckue anturena. Hampumep, 3MOpHOHBI KPYIHOIO
pOraToro cKota ¢ 6 MECSIMHOTO BO3pacTa BhIpaOaThIBAIOT AaHTUTETIA.

2. Hanuuuwe HecnenMPUUYECKUX HHTUOMTOPOB, KOTOPBIE BBINOJHSAIOT
3alUTHYI0 (DyHKIMIO OopraHu3Ma. B opraHusmMe MOJOIBIX >KMBOTHBIX HHU3KOE
COJIep’)KaHUE MHTMOUTOPOB, HO C BO3PAacTOM MX KOHLEHTpAaLUs YBEIUUHUBACTCA U
COOTBETCTBEHHO IMOBBIIIAETCS COMPOTUBIIIEMOCTh OpraHru3Ma K BUPYCaM.

3. Ilon xuBoTHBIX. Hambosee 4uyBCTBUTENBbHBI OCOOM MEHCKOTO IMOja —
caMku (06one3Hb Mapeka), MeHee — MY>KCKOTO T1oJ1a (CaMIlbl).

4. I'enetnueckue TMHUU. OHU KUBOTHBIE O0JIE€ YYBCTBUTEIBHBI, IPYyTUE —
pesucteHTHbl. Hanmpumep, k Oosie3Hn Mapeka pe3UCTEHTHBl JUHUM NTUL. OTO
CBA3aHO C TMPOSIBJICEHUEM AaKTUBHBIX HMMMYHOJOTHYECKUX PEAKLHd BCEro
MaKpOOpraHu3Ma B LIEJIOM, a HE C TIPOSIBJICHUEM KJIETOUHBIX (DaKTOPOB.

JInst  KyJapTUBHpPOBaHWSA BHpPYCa YyMbl KPYIIHOIO pOraroro CcKora
WCIIOJNB3YIOT TEIAT B BO3pacTe 6-8 Mec; I KyJIbTUBUPOBAHUS BHUpyCa sIIypa —
TEJST, KpOJbUaT, MOPCKHUX CBHUHOK, OEJIbIX KpPBIC M HOBOPOKIEHHBIX OEJbIX
MBIILIEH.

B 1879 r. TonbThe BIEpBBIE OCYIIECTBUI KYJIbTUBHUPOBAHUE BUpYCa
OemIeHCTBa, 3apa3WB KpOJuKa MO3roM OoyibHOW cobaku. JleBenmreitn 1919 r.
nepBbd  OnMyOJSMKOBaNM JaHHblEe 00 YCIENIHOW Tepejgade BUpyca Tepreca OT
yejaoBeka KpoJiuky. I'protep B 1920 r. gokazan BO3MOXKHOCTh KYJIbTHUBHPOBAHUS
BUpYCa repreca Ha KpoJuKax.

[lepen 3apaxeHueM BceX )KMBOTHBIX BBIJEPKUBAIOT B KAPAHTUHE B TEUEHUE
2-3 "enenb. B aTOT nepuoj 3a HUMH BeAyT KIMHUYECKOE HAOIOeHHE, €KEeTHEBHO
JBYKPAaTHO HU3MEPSIOT TEMIIepaTypy Teja, MpOBOJAAT OaKTEPHOJIOTUUYECKUE,

CCPOJIOTHYCCKUC " reMaToJIOTH4YCCKUC ucciacaoBanus - 1 HCKIIIOYCHUA
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UHQEKINOHHBIX U TapasuTapHbIX Oosie3Hed. [l KyJIbTUBUPOBAHMS BUPYCOB
UCIIOJIB3YIOT TOJBKO JKMBOTHBIX KIMHMYECKH 3J0POBBIX, OJHOTO BO3pacTa M
MOpOJIbI, U3 XO3SHCTBa, OJArOMmoNydHOTo Mo MHGPEKIMOHHBIM 3aboneBaHusM. B
MOCJIETHUE TOJIbI, KaK 3a pyOeKOM, TaK M B Halllel CTpaHE Havyalld MCIOJIb30BaTh
JUIS1 KYJIbTUBUPOBAHHUS THOTOOMOTOB (0€3MUKPOOHBIX, CTEPUIILHBIX )KUBOTHBIX).

Metoa 3apa:keHHsi MOJONBITHBIX KUBOTHBIX. JKUBOTHBIX MOAOUPAIOT C
y4€TOM TPOIU3Ma KyJIbTUBUPYEMOIO BUpYyca (K JAHHOMY BHUIY).

[Ipr KyJIbTUBUPOBAHUM HEUPOMPONHbIX BUPYCOB, PA3BUBAIOLIUXCA B
KJIETKaX HEPBHOW CHUCTEMbI, JKMBOTHBIX 3apa)kalOT B TOJOBHOM MO3T
(pukcupoBaHHBI  BHpYC  OCHICHCTBA, HEUPOTPOIHBIE IITaMMbl  BHUpyca
Herokacickoit Oose3Hu, Bupyc »dHIedaToMuenura Jomaaei, IIOTIaHICKOTO
sHIe(amuTa OBell, 00JIe3HU AyeCKH, UIIH MICEBI0OCIICHCTBA, U JIp. ).

Haubomnee BocmpuuM4MBBI K OOJBIIMHCTBY HEHPOTPOMHBIX BUPYCOB MBIIIIH,
MO3TOMY TMACCaXH Yallle MPOBOAAT Ha OCNBIX MBIIIaX. 3apaKCHHBIX KUBOTHBIX B
NEPUOA SICHO BBIPAKEHHOM KIMHUYECKON Oose3Hu yOuBaoT 3(upoM WIU
XJ0pohOpMOM, TYIIKU JI€3UHPUIIUPYIOT paCTBOPAMHU JAE3CPEICTB. 3aTEM C FOJIOBBI
KUBOTHOTO OTHEJISIIOT KOXY, BCKpPBIBAIOT YEPENHYI0 KOpPOOKY, H3BJICKAIOT
TOJOBHOM MO3I, MOMEIAIOT €ro B CTEPWIIbHYIO OaHOUKY WM MHPOOUPKY, WU
yamky [lerpu. OT MO3ra Ka)aoro >KMBOTHOTO OTPE3al0T MAJIEHbKUN KyCOYEK U
MOMEIIAIOT B TPOOUPKY C cCaXapHbIM OyJIbOHOM JUIsl KOHTPOJIS Ha OaKTepUaTbHYIO
3arpsA3HEHHOCTh. Yepe3 2-3 CyTOK mociie MPOCMOTpa IOCEBOB U3 CTEPWIBHBIX
o0pa3oB BUpycHOro MaTepuana ToToBIT 10 % cycmeH3mro Ui 3apaskeHus
OYepeTHOM MapTUU MOJONBITHBIX )KMBOTHBIX (CIEAYIOLIUI MaccaX BUPYCa).

[Ipy  KyIbTUBHPOBAHUH  NHEEMOMPONHHLIX BUPYCOB (MHGEKIMOHHAS
IUIEBPOITHEBMOHUS KO3, MH(UIIO3HLIA CBMHEW, TpuUlm U Jp.) B KauyecTBe
BHPYCCOZIEP)KAILIETO MaTepuajja HCIOJNB3YIOT JIETKHE, CMBIBBI M3 HOCOBOW U
poTtoBoii moJoctei, 3eBa. M3 Hux rortoBiatr 10 % cycnensuto Ha ¢ochaTHOM
oydepe, 3aTem EHTPpUDYTUPYIOT MPU CPABHUTEIHHO Maibix o0opoTax (2000-3000
MuH"); HAZOCANOYHYIO JKHIKOCTh WCMOJNB3YIOT JUIS 3apPAKEHHS SKUBOTHBIX

WHTpaHa3aJbHBIM WM HHTPATPaXeabHBIM CIIOCO0aMU. Y KUBOTHBIX, 3a00JICBIIINX
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MOCIIE  3apAKEHUS € TUINUYHOM KJIMHUYECKOW KApTUHOW, B  KAadeCTBE
BHUpYCCOJIEpKAIllero MaTepuana 0epyT JierKue.

[Ipu nammponnvix ungexyusx (dyma CBUHEH, KJacCHYecKas 4yyma MTHII,
yyMa KpPYIMHOT0 poraToro ckKoTa, appukaHckasi YyMa CBUHEH U Ap.) UCIOIb3YIOT B
KauecTBE  BHpYyCCOJEpKalllero  Marepuaia  KpoBb,  CENE3€HKY,  II€UYEHb,
auM$aTHIECKHUEe y3Jbl OOJBHBIX )KMBOTHBIX, KOTOPHIE U3BJIEKAIOT C COOIIOACHUEM
YCIIOBUM CTEpUIIbHOCTH. M3 OpraHoB M TKaHEW TOTOBSIT COOTBETCTBYIOIIYIO
CYCIIEH31I0, KOTOPYIO IPUMEHSIOT JJIsl HOCIEAYIOIIETr0O 3apaXKeHUsl BHYTPUBEHHBIM
WJIU TIOIKOKHBIM METOJaMHU.

JI71st KyJTIbTUBUPOBAHUSL 0epMamponHsix BUPYCOB (OCTa OBEI] U NTHIL, AILYyp,
JAPUHTOTPAXEUT MNTHUL, SKTHUMa OBEI U Jp.) HUCIOJIb3YIOT MOPAKEHHBIE YYACTKU
KOH OOJIBHOTO KUBOTHOT'O, CYCIIEH3MIO U3 BE3UKYJI U MyCTyJ (IIpU Ocme, SIype),
U3 OCHEHHBIX MHUTEIMOM WA AUPTEPUTHUECKUX KIETOK (Mpu ocne, AupTepuTe
NTUL) WM Marepual, B3SIThIM M3 Tpaxew (MpU JAPUHTOTPAXEUTE IITHII).
Bupycconepxkammii ~ Marepuan  Ja0OpaTOPHBIM ~ JKUBOTHBIM  BBOJUTCS
BHYTPHUKOXKHO.

KynbTuBHUpOBaHUE BUPYCOB B OpraHMW3ME >KUBOTHBIX UMEET HEJOCTATKH: 1)
HE BCE BUPYCHI KYJIbTUBHUPYIOTCS B OpraHU3ME JIaDOPAaTOPHBIX >KHUBOTHBIX;  2)
Ja00paTOPHBIE >KUBOTHBIE MOTEHIIMATBLHO MOTYT OBITh HOCHUTEIISIMU Pa3TUYHBIX
CKPBITHIX ~HMH(MEKIIMOHHBIX 3a0oyieBaHWi; 3) MaTepualibHbIE 3aTpaThl Ha

KOPMIJICHUEC, COACPIKAHNC JKNBOTHBIX.

21. Ky1bTUBHPOBaHNE BUPYCOB B PA3BUBAIOIIUXCS KYPHHBIX

IMOpPHOHAX

KynpTuBUpOBaHHME  BHPYCOB B  KypUHBIX 3MOpUOHaX  HaumbOojee
coBeplleHHbIN MeToA. BriepBbie Obu1 npuMeneHn Paycom B 1911 r. myist Beiaenenus
BUpyca capkoMbl Oenbix Mbimieii. B 1931 r. Bynpadd u I'yanacuep 3apaszunu
XOPUOH-AIJIAHTOUCHYIO 000JIOUKY KypPUHOTO SMOPHOHA BUPYCOM OCIIbI IITHLI.

Bupycel, UMerolie 3nuTeIn0oTPOIIHbIE CBOMCTBA (0cMHa, OCIIOBAaKIMHA, OcHa
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NTHII, JJAPUHTOTPAXEUT U JIp.), YCICUIHO Pa3BUBAIOTCA HA XOPUOH-AJJIAHTOMCHOU
000JIOYKE, BBI3bIBAS MAKPOCKONMUYECKH BUIWMMBbIE HW3MeHeHus. Paznuunbie
npencraButesin  MukcoBupycoB (rpurmt A, B u C, Hprokacickas 0one3Hb,
KJIACCUYECKasi 4yyMa MTHUIl, SMUACMUYECKUN MapOTUT, WH(PEKIMOHHBIM OpPOHXHUT
NTHUI, BUPYCHBIN T€NaTUT yTST, apOOBUPYCHI U JP.) XOPOILIO PENPOIYIIUPYIOTCS B
KypUHOM 5MOpHOHE TpU BBEJIECHHWU MX B ANIAHTOMCHYIO MOJ0CTh. HekxoTophnie
KPYIHBIE BUPYCHI KYJIbTUBUPYIOTCS B KEJITOYHOM MEIIKE SMOPUOHA, BAaKIIMHHbBIE
HITaMMBI BUPYCa YyMbl KPYITHOTO POTaTOro CKOTa PENpoaylUPYIOTCS B SIMOPHOHE
[IPU BHYTPUBEHHOM €T0 3apaKCHUH.

KynbTuBupoBaHue B KypUHBIX 3MOpHOHAaX — Hauboiee JOCTYNHBIA U
yIOOHBI METOM, KaK JJIsl TIEPBUYHOTO BBIJCTICHHUS MHOTHX BHPYCOB YKHBOTHBIX,
TaK U JJI HOCIEAYIOLIETr0 KyJIbTUBUPOBAHUS UX B JIAOOPATOPHH.

B ocHoBe MmeTona nexuT yaaleHue 3MOpuoHa (1e3MOpPUHUPOBAHME) B
nepuoj, KOrja K €ro CKOpJAyle HU3HYTPU TIOJHOCTHIO TMPHJIETAaeT XOPUOH-
alyaHToucHas obosouka. Ecin BHyTph Takoro sifia Jo0OaBUTh HUTATEIBHYIO
cpemay, TO oOpa3yeTcs cBoeoOpasHas KyJbTypa TKaHM, B KOTOPOM MOXKET
pEnpoAyLUPOBATHCS BUPYC.

Meton o0nanaer psaoOM NPEUMYLIECTB, TaK KakK MO3BOJISIET MOIYYUTh Ooee
YUCTBI BUPYC, YEM B aJUIAHTOMCHO-aMHHOTHYECKOW KHUIKOCTH, YTO BaXXHO MJIS
CHIDKEHHUS aJUIEPrU3UPYIOLIUX CBOMCTB BaKIMH, MPUTOTOBIEHHBIX M3 3TOTO
MaTepuaia, a OTCYTCTBHE >KEITOYHOTO MEIIKa M, CIEA0BATEIbHO, COACPIKAIIMXCS
B HEM CHENM(PUUECKUX aHTUTEN CIIOCOOCTBYET Pa3MHOXKEHHIO HEKOTOPHIX BHIIOB
BUPYCOB.

JInst KyJIbTUBUPOBAHMSI MCIOJB3YIOT KUBbIE KypUHBIE SMOPHOHBI 5-15
CYTOUHOTO Bo3pacta. Ha pa3MHOXeHHE BUPYCOB B HHMX CYLIECTBEHHOE BIIHUSHHE
OKa3bIBAIOT TEMIIepaTypa MHKYOaIluu, BO3pacCT SMOPHOHOB, METOJ 3apa)KCHUS U
KOJIMYECTBO BBEJICHHOTO BUpyca. MHOTHE BUPYCHI (UyMblI NITHII, TPHUIIIA, Tepreca u
JIp.) aKTUBHO PENpOAYLUPYIOTCA MpHU Temmepatype oT 32 mo 37 °C. Hexoropsie
CTHENHMATFHO CEJICKIIMOHUPOBAHHBIE INTaMMBbI YAOBIETBOpsET Ooyiee HU3Kas

Temmeparypa (23-28 °C), HO CKOPOCTb PENPOIYKIMH HPH ITOM 3HAYUTEIBHO
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amke. IIpu 39-40 °C Bupycer pasmuoxarotcst Gbictpee, a mpu 41-42 °C, kak
IPaBUJIO, OHU HE pa3MHoOXkaroTcs. Hambosee akTMBHO HaKalIMBaeTCsi BUPYC MpU
BBesieHUH B 3MOproH 1000-10000 nHEKITHMOHHBIX 103.

CylecTByeT HECKOJIBKO CIOCOOOB 3apa’k€HUsl KypHUHBIX 3MOpPHOHOB 1) Ha
XOpPUOH-AIJIAHTOMCHYIO  000JI04Ky; 2) B QJIJAHTOUCHYIO IIOJIOCTh; 3) B
AMHUOTHYECKYIO MOJIOCTh; 4) B AKEATOYHBIA MEIIOK.

[Tocne BBeneHuss BUpyca BCE 3apaXXCHHbIE HSMOpPHMOHBI IOMELIAIOT B
TEPMOCTAT JJI1 HHKyOHpoBaHus. MakcuMaabHOE HAKOIUJIEHUE BUPYCA IPOUCXOIUAT
B TeueHue 24-96 4 B 3aBUCUMOCTH OT €0 BUaa. IMOPHUOHBI TOTHOAIOT, MOCTIE YETO
UX BCKpPBIBAIOT, COOMPAIOT BUPYyCCOAEpKAILUNA MaTepral.

Henocrarku MeTosia KyJIbTUBUPOBAHUS BUPYCOB B KYPUHBIX 3MOPHOHAX:

1) KypuHble OSMOpHOHBI MOTYT OBITb HOCHUTEISIMH MHKPOOPTaHU3MOB
(caibMOHeEIUIBI, TyO€pKyJe3Has Majlouka), B TOM YHUCJE€ BUPYCOB (JIEHKO3 MTHII,
OpOHXHT Kyp W Jp.) U TNPOTUBOBUPYCHBIX AaHTUTEN, 2) HE BCE BHUPYCHI
KYJIbTUBUPYIOTCSI B KypUHBIX SMOpPHOHAX.

KynapTuBHpOBaHME BUPYCOB B J€IMOPHOHHUPOBAHHBIX SHIAX — YAOOHBIM
METOJA Ul U3Y4YCHUS JMUHAMUKHA W3MEHEHHUS TI'eMarrlOTUHUHOB B 3apa)kKEHHOM

AMLE, a TAKKE IIPOTUBOBUPYCHBIX CBOMCTB PA3JIMYHBIX MPEIapaToB.

22. KyJ1bTUBHPOBaHNE BUPYCOB HA KYJbTYPaX TKaHeH U KJIETOK

Bnepsoie pycckuii uccnenosarenb A.E. T'onybe B 1874 1. man Teo-
peTuyeckoe OOOCHOBAaHHWE BO3MOXHOCTH  KYJIbTHUBHUPOBAaHUS TKaHEH BHE
opranuzma. B 1885 r. npodeccop Xaprkosckoro ynusepcutera U. I1. CkBopiioB
MOCTaBHWJI OMBIT MO KYJIbTUBHUPOBAHUIO KJIETOK KPOBH JISATYIIEK, MTHI], YEJIOBEKA
npu JieTHel temriepatype B 1 % pacTBope TUOMXOBCKOTO 3KCTPAKTa BO BIAKHOU
KaMepe; eMy yJ1aJoCh BhIPALIMBATh KJIETKH B TEUEHHE HECKOJIbKUX MECSIIEB.

B 1907 r. amepukanckuii smOpuonor P. T'appucoH mMIMTETBHO KyJib-
TUBHPOBAJ KJIETKM CIIMHHOTO MO3ra TOJIOBACTUKOB MO METOAY BHUCSYEH Karuid,

IIOKa3aB, 4YTO BHC OpraHuM3mMa Q)YHKHI/ISI HCPBHLBIX KICTOK COXPAHACTCA, U U3 HHUX
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BBIPDACTAIOT  HEpPBHbIE  BOJOKHA. Meroauka ['appucona Obuia  JIeTKO
BOCIIPOM3BOJIMMA M CTaja MOJJIWHHBIM HAdallOM IMPUMEHEHHUS METOAAa KYJIbTYpbI
TKaHHU.

bonpmoli BKJIAA B pa3BUTUE METOAA KYJIbTYpbl TKAaHE BHECIH
oteyecTBeHHble ucciegoBarenu. A. A. Kponrtosckuit u JI. U. IlaneB B 1913 r.,
u3ydasi OJKHPOBOM OOMEH KIJIETOK KyJbTYphl TKaHEW, TIOJOXKUIUM HAYalo
OMOXUMHUYECKUM M (PU3UKO-XUMUYECKUM METOJIaM HCCIEAOBaHUS TKAHEBBIX
KynbTyp. A. M. MakcumoB B 1916 1. BBen METOIUKY (PHUKCAIIUN KYIbTYp TKaHEH
1eHKep(hOpMOIIOM € TOCIEAYIOMIMM 3aKITIOYCHHUEM B TEJUIOMIUH U OKPACKOM
reMaTOKCWJIMHOM U a3ypao3uHoM. B 1925 r. on mnpemioxun g Oosblien
CTEPUJIBHOCTU KYJIbTUBUPOBATh KYCOYKHM TKaHU B CrYCTKE IIJIa3Mbl KPOBU Ha
MTOKPOBHOM CTEKIJIE.

Haunnasa ¢ 1940-x romoB, MeTOJ KyJIbTUBHPOBAHUSA TKAHEW MOJIy4YaeT
BeChMa IIUPOKOE MPUMEHEHHE BO MHOTHUX O0O0JacTIX HKCHEPUMEHTAIbHON
OMOJIOTHH, B TOM YHUCJIE TIPU UCCIICAOBAHUM Psifla TEOPETUUECKUX U MPAKTUUECKUX
BOIIPOCOB BUpYcoJioTHH. B Hactosinee BpeMsi KyJbTyphl TKaHEH M KJIETOK CTallv
OJIHUIMHU W3 OJKCIEPUMEHTAJIbHBIX MOJENEeH TeHHOM WHXXEeHepun (KJIeTOYHas
WHXKCHEPHUS ).

[Tox KynbTypOU TKaHU M KJIIETOK MOHUMAOT KyCOYKH OPTraHOB U TKAHEW WIIH
OTJICJIbHBIE MX KJIETKH, KOTOPhIE COXPAHSIOT KM3HEJACATEIHLHOCTh U CIIOCOOHOCTH
Pa3MHOXXaThCs B MUTATEILHOM Cpe/ie BHE OpraHU3Ma.

KyabTuBupoBanue kijerok. JlJiss pocta W pa3MHOXKEHHS KJIETOK BHE
OpraHu3Ma HEOOXOAMM KOMIUIEKC (U3HKO-XUMHUECKHX (akTopoB. s KieTok
MJICKOTUTAIONIUX U MITUIl ONITUMAJIbHAS TeMIlepaTypa pa3MHOKEHHUs KoJieOJieTcs B
npexenax 36-38,5 °C. Jlnst moamepikaHWs KU3HEACSITEIPHOCTH KIETOK OOIBIIOS
3HAYCHUE UMEET COJICBOM COCTaB MUTATEILHON CPEbl, CO3/IAI0ITUN HEOOXOAUMYIO
OypepHOCTh W M30TOHUYHOCTH. JIJIsI pocTa KJIETOK >KMUBOTHBIX OO0S3aTENIBHO
npucyTcTBre B cpeae nonos Na+, K+, Ca2+, Mg2+, C1, kapbonatoB u (ocdartos,
KOTOpbIE€ BXOJSAT B COCTaB BCeX (PU3UOJOTUUECKUX COJIEBBIX PACTBOPOB.

OnTuManbHBI pOCT U pa3BUTHE KJIETOK BO3MOXHBI B cpene npu pH 7,2-7.4;
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3HAYUTEIBLHOE OTKJIOHEHHE OT YKa3aHHOI'O ONTHUMYMa OTPULIATEIBLHO CKa3bIBAETCSA
Ha POCTE KYJIbTYPHI KIETOK.

Jlnst pocta KIETOK 00s3aTe€lbHbI KHUCIOPOA M JHOKCHI YIJIEpOJAa, IpHU
y4acTUM KOTOPBIX oOOpa3yeTcss »HHEeprus U OCYIIECTBIsAECTCS OWOCUHTE3
COCTaBIISIFOIINX KJIETKY KOMIIOHEHTOB.

Jljis KynbTUBUPOBAHMS KJIETOK BHE OpraHM3Ma HEOOXOAUMO MPUCYTCTBUE B
cpelle TeX aMHUHOKHUCIIOT, KOTOpPble HE MOTYT OBbITh CHHTE€3UPOBAHBI KIETOYHBIMU
KynbTypamMu. K TakuM OCHOBHBIM aMHUHOKHCJIOTaM OTHOCST: INIFOTAMUH, JICHIUH,
W30JICULIMH, BajWH, (EHWIATaHWH, JU3WH, TUCTUAWH, TPUNTO(aH, METHOHUH,
TPEOHUH, ITUCTUH, TUPO3UH. OCOOCHHO Ba)KHAsl POJb MPUHAUICKUT TIIIOTAMHUHY,
KOTOPBIM 00ecreynBaeT pasHoOOpa3Hble (DYHKIMH B OOMEHE BEIIECTB KYJIbTYpbI
KJIETOK.

OaHUM U3 CYHIECTBEHHBIX KOMIIOHEHTOB MHTATEIBbHON Cpenbl KyJIbTYpPhI
KJIETOK CIIYXUT IJI0K03a. [[oTpeOHOCTh KIIETOK B TIIFOKO3€ ONPEEIseTCs MPEkIe
BCEI0 €€ SHEPreTUUECKON pojibio B 0OMeHe BemecTB. Ho KIeTku ucnosns3yloT ee u
JUISL TUIACTUYECKOM IeJM, a MMEHHO /IS CHHTE€3a HEKOTOPBhIX 3aMEHUMBIX
AMUHOKUCJIOT, & TAKKE )KUPHBIX U HYKIIEUHOBBIX KHUCJIOT.

Hanmuuue B cpene BUTaMHUHOB, OCOOEHHO rpymnmsl B, — omHO w3
CYILIECTBEHHBIX YCJIOBUU pPa3MHOXKEHMs KieToK. Kierku pactyT nydiie, eciu
BUTaMHHBI Tpynmnel B 100aBisioT B BHJIE KOSH3UMOB, HampuMep B BUIE
anenosuHaupocpoproit kucnorsl (AD), aneHo3uHTPU(POCHOPHONH KHUCIOTHI
(ATD) u np.

[TpuroroBneHne pacTBOPOB Ui KYJIbTYp KIETOK TpeOyeT coOtoIeHus psaa
YCIJIOBUI: YUCTOTHI XUMUYECKUX BEILECTB, MOCIEA0OBATEIIbBHOCTU PACTBOPEHU U T.
1. Jlnst oTux neneit Hanbosee ynoTpeOuTensHbl pacTBOPBI XEHKCA U JpJia.

B 3aBuCHMOCTH OT BXOASIIIMX KOMIIOHEHTOB MUTATENbHBIE CPEIbI IEIAT Ha
JIBe TIpynmbl: 1) coxepxkaliye €cTeCTBEHHbIE KOMIIOHEHTHI (CBIBOPOTKY,
AMHUOTHUYECKYIO KUIKOCTb U JIP.); 2) CHHTETUYECKHUE U MOJTyCUHTETUUECKUE.

HatypanbHble cpelibl COCTOST M3 CMECH COOTBETCTBYIOLIETO COJIEBOTO

pactBopa (XeHkca, Opiia), CHIBOPOTKA (KUBOTHBIX M YEIOBEKAa), TKAHEBOIO
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IKCTpaKkTa (AMOPHOHOB Kyp, KOPOB, YEJIOBEKA), THAPOIN3ATA JaKTAIbOYMHHA.

BripamuBanue BUpycoB B KyJIbTypax TKaHel B nmocieanue 35-40 jet 3aHsuio
[JIABEHCTBYIOUIEE IOJIOKEHUE B BHUPYCOJIOTMYECKUX MCCIEIOBaHUAX. MeTon
TKAHEBBIX KYJbTYpP ChIIpajl UCKIIOUUTENBHYIO POJIb B U3yUYEHUN TAKMX OCHOBHBIX
OMOJIOTMUYECKUX MPOLIECCOB, KAK MEXAaHU3M PENpPOAYKIMH BHPYCOB U U3MEHEHHE
UX HaCJEACTBEHHBIX CBOMCTB. C TOMOIMIBIO 3TOr0 MeToja pacuimdpoBaHa
ATHOJIOTUS U pa3paboTaHa JUArHOCTHKA HEKOTOPBIX BUPYCHBIX 3a00JIeBaHUM,
CO3/1aHbl BBICOKOI(PEKTUBHBIE CPEACTBA CHEHU(PUISCKON MPOPUIAKTUKUA TPH
MHOTHUX BHPYCHBIX WH(QEKIMSIX. 3HAUMTENIbHAs 3aCEJIEHHOCTh IKUBOTHOTO
OpraHuM3Ma BHpPYCaMM, CBUIETENIbCTBYIOIIAs O IIMPOKOM pPaclpOCTPaHEHUH
JaTeHTHOW (CKpbITOM) (OpMBI B3aUMOJACICTBUS B CHCTEME BHUPYC-OPraHU3M,
Tak)ke ObLIa yCTaHOBJEHA Oaroapsi NPUMEHEHUIO KyJIbTypbl TKaHH.

AHaJIOTMYHO METOJY BBIpAIlMBaHUA OaKTepUid B MHUTATEIBHBIX CpeIax
KyJbTypa TKaHHM CTajla CBOCOOPA3HON MNHUTATENbHOW CpPEAOW ISl PEnpOayKIUU
BUpYCcOB. CIIOCOOHOCTh BHUPYCOB PENpPOAYLUPOBATHCA TOJBKO B JKHUBBIX KIIETKAX
0OyCJIOBJIEHA TEM, UTO OHH HCIIOJIb3YIOT IHEPTETUUECKUE PECYPCHI )KUBOU KIIETKH.

Bupychl )KMBOTHBIX U 4Ye€JIOBEKa KyJbTUBUPYIOT HAa KJIETOYHBIX KYyJbTypax,
NOJIyYEHHBIX M3 TKaHeW uejaoBeKa M JKMBOTHBIX. DTO B OCHOBHOM 3SMOpHOHBI
YeJI0BeKa, Kyp, KOPOBbI, TOUYKU 00€3bsIH, OBELl U MOPOCST, CEeJIe3€HKA Pa3IMYHBIX
BUJIOB KUBOTHBIX, aMHUOH YeJIOBEKa U JIp.

Martepuan st KyJIbTUBUPOBAHMS TKaHEH uH 6umpo OEpyT Ha MsICO-
KOMOMHATE OT 3JI0pPOBBIX MOJIOABIX JKMBOTHBIX Cpa3y TOCIE€ MOJHOrO
obOeckpoBnuBanus. Hemoctatounoe 00ECKpOBIMBAHUE CIOCOOCTBYET 3arpsi3HEHUIO
KyJIbTYpbl TKaHM MPOAYKTaMH pacnaja (OPMEHHBIX DJIEMEHTOB KpPOBH
(3pUTPOLMTOB), KOTOpbIE TOKCHYHO BIMSIOT Ha pacTyllue KIETKU. TkaHH
MOJIOJIBIX  JKMBOTHBIX 0O0JiafaroT OoJblleld MOTEHIMEH pocta | JIydlie
aanTUPYIOTCA K YCJIOBHUSIM DPA3MHOXKEHHUS WJIM TMEPEKUBAHUSA B MUTATEIHLHOU
cpene.

[Tocne y0os >KMUBOTHOTO HEOOXOAMMBIA OpraH B KarcCyJjie U3BJIEKAIOT W3

TYIIA TIOJ] CIUPTOBBIM IJIAMEHEM, YTOObI N30ekKaTh OAKTEPUATBHOTO 3arPS3HEHUS.
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3aTeM ero MoMemarT B KOJOY ¢ OXJaXAeHHbIM (2-4 °C) pacTBOPOM XEHKCA WIIH
dbocharnoro Oydepa c¢ antuOmoTmkamu. Ha 1 M kuzgkoctu  (pacTBopa)
no6asmsior 200 EJl nernmmmaa u 200 mr ctpentomuiimHa. Konby momeniaroT B
TEPMOC CO JIbJIOM U JOCTaBIIAIOT B JIA0OPATOPHIO.

KynbTypsl TKaHel pa3iauyaroT B 3aBUCHUMOCTH OT YCIIOBHM BbIpAIIMBAHUS
KJIETOK.

1. KynbTyphbl epeKUBarOINX TKAHEW B )KUJKOW Cpelie U Ha arape, KOTOphIE
WIK BOOOIIE HE Pa3sMHOXKAIOTCS UM 6UmMpO, WU Tal0T OYEHBb CIa0bId POCT, T. €. B
HUX OTCYTCTBYET IPOLECC PA3MHOXKEHUS KJIETOK. MeToAMKa IMOIYy4YeHUs 3THX
KyJlIbTYp, KOTopas Obuia pa3paborana cynpyramu Meutinanng B 1928 1.,
3aKJII0YAeTCsl B CIEAYIOIIEM: HW3MEJIbYEHHBbIE KYCOYKM TKAHHM IOMENIaloT B
NUTATEJIbHBIA PacTBOP, COCTOSIIMNA U3 HAOOpa aMUHOKHCIIOT, COJIEH, BATAMUHOB U
CBIBOPOTKHM KPOBH. 3apaK€HUE KYyJIbTYp TKAHU BUPYCOM MPOU3BOIAT B MOMEHT UX
TIPUTOTOBICHHS. 3aTeM BEPYC BHIPAIIMBAIOT B YCIOBHSIX TepMocTata mpu 35-37 °C
B TeueHue 3-4 cytok. Jlyig nmoaaBiieHus: pocta OaKTepuil B MUTATENbHBIN pacTBOP
N00aBJIAIOT aHTHOMOTUKH. B Takol KynbType KJIETKM BbDKHBalOT He Oonee 30
CYTOK.

2. KyJnbTypsl pacTylIuX TKaHEW WM KJIETOK, aKTUBHO PAa3MHOKAIOIIUECS UH
6umpo NpH OJATONPUATHBIX YCIOBUAX MUTAHUS:

KyJbTypbl (UKCHUPOBAaHHBIX KYCOUKOB TKaHM (KamleJbHO-TJIa3MEHHBIE,
BbIpallleHHble BO (nakoHax Kappens; KyJnbTypbl BO BpAaIAOIIUXCA U
HEMOJBWXHBIX MpoOupKax). Bo Bcex ciayyasx KIETKH pa3BUBAIOTCS M3 KyCOUKOB
TKAaHH, 3aKJIIOYEHHBIX B CBEPHYBIIYIOCS IIJ1a3My KPOBH;

OJIHOCJIOMHBIE KYJIBTYPbI KJIETOK;

KYJBTYPBI CYCIIEH3UPOBAHHBIX BO B3BEIIEHHOM COCTOSIHUU KJIETOK.

HauGosee mupokoe npuMeHeHHe HaXOIAT OJAHOCIONHbIE KYJIbTYpPhI KIETOK,
K KOTOPBIM OTHOCATCS MEPBUYHO-TPUIICUHU3UPOBAHHBIE KYJIbTYPHI, KyJIbTypa
NEPEBUBAEMBIX U IUIIJIOMIHBIX KJIETOK.

Meron mnonydeHUsT ONHOCIOMHBIX KYJBTYP KIETOK 3aKIIOYAeTCS B

CIIEYIONIEM: TKaHb HM3MEIbYAIOT W JUCICPTHPYIOT (PEPMEHTOM — TPUIICHHOM.
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3areM TPUICUH YNAJSIOT C MOMOINBIO HEHTpU(PYrupoBaHUs, a K MOTy4YEHHOMY
OCaJIKy J00aBJISIOT ONpPEACICHHbIN 00beM KUAKON MuTaTeabHOu cpenbl. Kietku
BBIPAIIMBAIOT B BHJIE€ OJHOIO CJIOS (MOHOCIOSI) Ha BHYTPEHHEW NMOBEPXHOCTH
crekna (mpobupku, (rakoHa, Mmarpaca). 3apaxkas TaKyl0 KyJbTypy KIETOK
BUPYCOM, 4Yepe3 OIpPEACIICHHOE BpPEMSI MOXKHO MOJYYHUTh OOJIBIIOE KOJIUYECTBO
BHUpYyCCOJEpKallero Marepuaina. Hemoctarok nepBUYHBIX OJHOCIOWHBIX KJIETOK —
MOCTOSIHHASI TOTPEOHOCTh B OpPraHax OT 3/I0POBbBIX >KMBOTHBIX.

JInst  KylnbTUBUPOBAHUS BHPYCOB  IIHPOKO HPUMEHSIOT  KYJIbTYpPBI
MIEPEBUBAEMBIX KIIETOK, T.€. KYJIbTYphI KJIETOK, CIIOCOOHBIX K Pa3MHOXKEHUIO BHE
OpraHuM3Ma HEONpEIENIEHHO JUIMTenbHOe Bpems. Haubosee pacnmpocTpaHeHsbl
KyJbTYpBl KJIETOK, BBIJCICHHBIE M3 HOPMAJbHBIX U PAKOBBIX TKAaHEH YeJIOBEKa.
Cpenn HUX IIMPOKO M3BECTHA JUHMS KieTok Hela, momyuennas B 1951 r. Ot 16-
JIETHEH EBYILIKH, Y KOTOPOIl ObL1a OOHapyKeHa KapuHOMa IIEUKU MaTKU.

B mHactodimee BpeMs HMMEETCS MHOTO NEPEBUMBAEMBIX JIMHHMA KJIETOK
KUBOTHOT'O U YEJIOBEYECKOT0 MPOUCXOXKACHUSI, B TOM YMCIIE JTMHUM, 00J1aJar0mx
BBICOKOW YyBCTBUTEIBHOCTHIO K BUpYcy surypa (BHK, CII u ap.).

[IpenmyiiecTBa nepeBUBaEMBIX KIIETOK:

1) HE3aBUCUMOCTh OT MCTOYHMKOB TKAaHEH, TaK KaK KJIETKH IEPECEBAIOTCS
OECKOHEYHO;

2) Ha KJIETKHU HE BIUSIOT OOJbIINE KOHIICHTPAUN AaHTHOUOTHKOB;

3) COOTBETCTBUE CTAHIAPTHOMY COCTOSIHUIO.

Henocrarku nepeBUBaeMbIX KIETOK:

1) 6e3rpaHUYHBINA POCT — CBOMCTBO OIMYXOJICBBIX KJICTOK;

2) ObICTpOE HACTYIJIEHUE AECTPYKTUBHBIX U3MEHEHH.

[Tpu nauTENPHOM KYJBTUBHUPOBAHWU IEpEBUBAeMble (pacTylliue) KIETKH,
MPOUCXOMSIINE M3 HOPMAJbHBIX TKaHEH, 4acTO MOJBEPraroTCs W3MEHUYHUBOCTH.
[Ipu >TOM oOTMEHaeTcsi KIETOYHbIA U SACPHBIA MOJIUMOPPU3M, MOABISIOTCS
TMTaHTCKUE MHOTOsIIEpHbIE KIETKU. Takum 00pa3oM, OUYTH Y BCEX MEPEBUBAEMBIX
KJIETOK HAOJIIOAI0TCS U3MEHEHHsI XPOMOCOMHOTO anmapara U npeBpalleHue ux B

IIOJIUIINIONIHBIC KIICTKH. OTH U3MEHEHMS COJIMKAIOT IICPCBUBACMBIC KIICTKH,
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IIPOUCXOMSIINE U3 HOPMAJbHBIX TKAHEH, C MEPEBHUBAEMBIMU KJIETKAMH PaKOBBIX
omyxoJieii. [loaToMy st pemieHust psjia TEOPETHUECKUX U MPAKTUUECKHUX 3a/1ad
Ouonoruu He0OXOAMMO, YTOOBI B KJIIETKAX COXPAaHSUICS HOPMAIbHBIN JUITONIHBIHN
(mapHBI) HAOOP XPOMOCOM.

KyabTypa IMIUIOMIHBIX KJIETOK. OTO MOP(OJOTHYECKH OJIHOPOIHAS
nonynsuua kiuetok. Jlisg Hee xapakTepHbl: 1) CTaOMIBHOCTH B MPOLECCE
KyJIbTUBUPOBAHUSL UH GUMpO; 2) OTPAHUYCHHBIA CPOK >KU3HM; 3) Hamuuue (a3
cTabmin3amnuy, aKTHBHOTO pOCTa W CTapeHus; 4) coxpaHEHHE B IMpoIiecce
NACCUPOBAHUS COJIEPKaHUSI KAPOTHHA HA YPOBHE UCXOJAHOW TKAHH.

C 1958 r. 1us KyJbTUBUPOBAHUS BHPYCOB HCIOJB3YIOT KYJIbTYpPbI
JTUIUIOUIHBIX KJIETOK, Y KOTOPbIX Ha BCEM MPOTSIKEHHH KYJIbTUBUPOBAHUS
COXpaHseTcss JOOpPOKAueCTBEHHBIM XapakTep. BakHO OTMETUTH, UTO KYJbTYpHI
JUIUIOUTHBIX KJIETOK CBOOOJHBI OT MUKOIUIA3M U JIATEHTHBIX (CKPBITHIX) BUPYCOB.
JlunouiHble KJIETKH OCOOEHHO MPUTOJHBI JUISl JJIMTEIBHOTO KYJIbTUBUPOBAHUS
BUPYCOB B OECCHIBOPOTOUHBIX Cpenax (WiId €clId HEeXeNaTelIbHO MEHATh
nUTaTeNbHYy0 cpeay). Kpome Toro, NUIIOMAHBIE KIETKHM OOJAarOT IIMPOKUM
CHEKTPOM YYBCTBUTEIBHOCTH K BHpYyCaMm, YTO IO3BOJISIET BbIpAIMBaTh B HUX
OOJBILIMHCTBO BUJIOB BUPYCOB, MATOT€HHBIX YEJIOBEKY U )KMBOTHBIM.

B Hactosimiee Bpemsi KyJIbTypbl [IHUIUIOMAHBIX KIETOK TIOJYYEHbl W3
pa3iMyYHBIX TKaHEH 4YeloBEeKa W JKUBOTHBIX (M3 MO3XEuUKa, JIETKUX, KOXKHO-
MBIIIEYHON TKaHH, MOYEK, aMMOHOBA pora SMOpPHOHA YeJIOBEKa, )KUBOTHBIX U Ap.)
nyTeM oTOOpa NEepBUYHO-TPUIICMHU3UPOBAHHBIX KIeTOK. OHM  00jagaroT
CIIOCOOHOCTHIO TIepeBUBaThCs 10 50-80 pa3 u mMpu 3TOM COXPAHSIOT HOPMAJIbHBIN
ITapHBIA XpOMOCOMHBIH aIapar.

KynbsTuBHpOBaHME BUPYCOB B KYJIbTYpax TKaHEH MPUMEHSIOT B CIEIYIOINX
ciyvasix: 1) 1is 3aMeHbl JaOOpaTOPHBIX M JOMAIIHUX >KUBOTHBIX; 2) JUId
MOJIy4eHHUs] OOJIBIIOTrO KOJMYECTBA BHUPYCOB, HEOOXOIUMBIX IJisi MPOU3BOJCTBA
OMOJIOTMUECKUX MpenapaToB — BaKIMH, CHIBOPOTOK M JTMAarHOCTUKYMOB; 3) mJs
U3YYEHUS Pa3BUTHS BUPYCOB B 3apa)KEHHBIX KJIETKaX.

Opnako mnpu  yrayOJeHHOM — M3YyYEHHM  COBPEMEHHBIX  METO/OB
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KyJIbTUBUPOBAaHUSI BUPYCOB B KyJbTypaX TKaHEW BCKPBUICS DS HEIOCTATKOB,
TpeOyIoIUX 6€30TIaraTeIbHOro pa3penieHusl.

BbigesieHue BUPYCOB Ha KYJbType KiIeTok (TkaHeit). [lepen 3apaxenuem
BUPYCOM KYJBTYpPbl KJIETOK MHKPOCKONHUPYIOT U OTOMPAIOT KYJBTYPbl TOJBKO C
XOpOUIMM POCTOM MOHOCIIOSl KJIETOK. 3aT€M YAAJISIOT NMUTATEIbHYIO Cpeay U B
KKy pooupky (¢akon) BHocsT 0,1-0,2 M BUpyca WM BUPYCCOACPIKAIIETO
MaTepuana (MccieqyeMoro Marepuana), npuOaBisioT mo 1,5 My muTaTenbHOU
cpenpl, copepxameii mo 100-200 EJ] neHunwuinHa U CTpENTOMUIMHA B 1 ML
3apakeHHbIE KyJIbTYpbl KIeTOK UHKYyOupytot npu 37 °C B Teuenue 1-2 4, mocie
Yero cpasy ke yAasoT MUTATEeNIbHYIO CPely U 3aMeHsIoT ee cBexxer (1,5-2 mm).
OTO BBI3BAHO TEM, YTO HCCIEAyEeMble MaTepHalbl MOTYT OKa3aTh TOKCHYECKOE
JEUCTBHE HA KIIETKH.

3apakeHHbIE KyJIbTYypbl IPOCMATPUBAIOT MO MUKPOCKOTIOM B TeucHHE 4-8
CYTOK, HauMHasi co 2 JHs mociie 3apaxkeHus. [lon BiuMsiHMEM BHpyca aKTHBHOCTb
IPOLECCOB OOMEHa B TKAaHEBOM KyJbType (KJIETOK) U3MEHSETCs, YTO IPUBOJIUT K
MOP(OJOTUYECKMM H3MEHEHUsIM B CaMHX KJETKax, T. €. HacTylaer
nuTonatuyeckuii 3@@exr. CyllecTBEHHbBIM HEIOCTATKOM TKAHEBBIX KYJBTYP,
OCJIOKHSIIOLUM HX MPUMEHEHHUE B BUPYCOJIOTMUYECKOM JUarHOCTUKE U OCOOEHHO B
MPOU3BOJICTBE BAKIIMH, SIBISIETCS YAacTOE 3arpsi3HEHHE MCXOJHOTO TKaHEBOIO
MaTepuaia JIATEHTHBIMM BHpyCaMH, MHKOIUIa3MaMu. B KynbTypax IOYEYHBIX
KJIETOK 00€3bsIH M1 HEKOTOPBIX BUIOB JOMAIIHUX KUBOTHBIX OOHAPYKEHBI IECITKU
JATEHTHBIX BUPYCOB; HEKOTOPHIE M3 HUX 00JIaJlal0T OHKOT€HHBIMU CBONCTBaMHU.
[ToaTomMy pa3paboTka MeTo/a OBICTPOTO OOHAPY)KEHHS JIATEHTHBIX BUPYCOB,
BBISICHEHUE CIIEKTpa UX MATON€HHOCTHU U U3bICKaHUE CPEJCTB 00€33apaKMBaHUs —
HEOTJIOXKHBIC  3aJa4ll  COBPEMEHHOW OHOJIOTMYECKOW HayKHM BOOOIIE U
BUPYCOJOTUYECKON B YACTHOCTH.

KynbTuBUpOBaHUME BHUPYCOB B OIYXOJEBbIX OOpPA30BAHMUSX MO3BOJSIET
NOJy4YuTh OONBIIOE KOJMYECTBO BHpYyCCOAEpXkAIIero MaTepuaiga U, camoe
rJIaBHOE, H3y4yaTh B3aMMOJEHCTBUE BHUpPYCa C OIyXOJEBbIMU KieTKaMu. B

OMMyXOJIsIX YCIICHIHO KYJIBbTUBHPYIOTCA BHPYCbI OCIIOBAKIIWHEI, 66HI€HCTBa, YYMbI
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NTHUL.

B kneTkax 3710KaueCTBEHHBIX OIYyXOJEW MPOUCXOAUT OTHOCHUTEJIBHO
OBICTPOE€ M3MEHEHHE CBOMCTB BHUPYCOB, UTO IO3BOJISIET MCHOJIB30BATh UX JUIS
HOJTyYEHUs BAaKIIMHHBIX ITAMMOB.

XpaHeHHue KyJibTyp KJIE€TOK. [[Isi coXxpaHEHHUs! KJIETOK B >KU3HECIIOCOOHOM
COCTOSIHUM B TEUYEHHE HECKOJIBKMX JHEW MNpUroaHa temmeparypa 2-4 °C. Kak
IEPBUYHbIE, TaK M NEPEBUBAEMbIC KYJIbTYPbl KIETOK 4YacTO MPUXOAUTCA
KOHCEpPBUPOBaTh, TaK KakK MpPHU MNPOAOCHKUTEIBHOM ITACCHPOBAHUU KJIETOYHBIX
JUHUA uH 6umpo CYIIECTBYET OIACHOCTh OaKTePHAIbHOTO 3arps3HEHUS U
IFEHETUYECKUX HW3MEHEHHH camux Kierok. Haubonee mpoctoit MeTon
KOHCEPBHUPOBAHUS KYJbTYpP KJIETOK — XpPAaHCHUE WX TpHU 4 OC B Teuenue 6 Henes.

Xpauenne npu 4-6 °C TPHIICHHU3HMPOBAHHON CYCIIEH3HH NEPEBHBAEMBIX
KJIETOK 00€CHeunBaeT COCOOHOCTh X K Pa3MHOKEHHIO B TeueHuu 12-20 cyTok.
Kpome cyxoro npaa sl yCHEIIHOTO XpPaHEHUS MPUMEHSIOT KXKUAKUK a30T (-196
°C). Jpyroit cmocoG COXpaHGHHS IEHHBIX KICTOYHBIX JIMHHI — TiIyGoKoe
3aMOpPAKUBAHUE C MIMIEPUHOBOM 3aIATOM.

Ku3HecrnocoOHOCTh KJIETOK MpH JUIMTEIbHOM XpaHeHuu (1o 2-3 Jer)
pa3iryHa ¥ 3aBUCUT OT BUJA KYJIbTYp KiIeTOK. COXpaHHOCTb JKU3HECTIOCOOHOCTHU
MEPEBUBAEMBIX KIIETOK cocTaBisieT 85-97 %, mummonmnbx kimetok — 70-90 %;
HAaWMEHbIIIAsl B IEPBUYHO-TPUIICUHU3UPOBAHHBIX cycrieH3usix — 40-45 %.

OpHocnoiiHbIe  KyJNbTYypbl KIETOK HAIUIM IIMPOKOE MPUMEHEHUE B
BUpycoJorud. bnaromaps vX HCMOJIb30BAaHHUIO OBLT MPEOJIOJIEH Oapbep BHUIOBOM
HEBOCIPUUMYHMBOCTU J1aOOPATOPHBIX JKUBOTHBIX, 4YTO TMOBJIEKJIO 3a COOOM
OTKPBITUE MHOKECTBA HOBBIX BUPYCOB. KyJbTypbl KJIETOK OKa3aldUCh TaKXKe
yIOOHBIMU ISl HAKOIUIEHUSI BUPYCOB, U3YUYEHHS UX PENPOAYKLHUH, a B COUETaHUU
C paJIMOAKTUBHBIMUA M30TONAMHU — JUIsI OMOXMMHUYECKOTO M3YYEHUsI OCOOEHHOCTEM
METa0O0JMYECKUX MPOLECCOB B 3apaKEHHOM KJIETKE M CHHTE3a BHUPYCHBIX U
BUpyccrenupUIecKuX MpoayKTOB. MeTo/l OTHOCIONHBIX KYJIbTYp KJIETOK cleial
BO3MOXKHBIM Ppa3BUTHE MCCIEIOBAHUNA MO MOJEKYISIPHOH OHOJOTUH BHPYCOB

JKHUBOTHBIX.
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[Ipexxne Bcero 3apakaroT KyJabTYphl KiIE€TOK. [[ist »Toro B mpoOupkw,
(brakoHBl WIM MaTpachl C BBIPOCHIMM MOHOCIIOEM KIJIETOK BHOCST HEOOJIbIIOE
KOJIMYECTBO CYCIIEH3UHU JIJI1 OCYIIECTBICHUS] KOHTakTUpoBaHus Ha 80-90 muH (114
aacopOlMM W TNPOHUKHOBEHHMsS] BUpYca B KIETKU), 3aTeM J00aBIISIOT
MOJIJIEP>KUBAIOIIYIO MUTATEIILHYIO Cpey, KOTOopasi He 00ecleurnBaeT JaIbHEUIIEro
pa3MHOXKEHUSI KIJIETOK; (pIakOHBI, MPOOUPKH M MaTpachl MOMEUIAIOT B YCJIOBUA,
OnaronpusaTHbIE 1 MHKyOanuu. [Tpoucxonut penpoaykius BUpyca B KIETKaX.
[lopaxeHHbIE BHPYCOM KJIETKM NOTHOAOT, pa3pylIaloTCsi, HOBOE IOKOJEHHUE
BHUPYCOB BBIXOJUT B KYJIbTYPAIbHYIO )KUJIKOCTh, U IPOUCXOJUT 3apAKEHHE HOBBIX
KJIETOK, U3 HUX — B CJIEAYIOIIME U TaK JIO TeX MOp, MOKA €CTh )KUBBIE KIIETKU.
OOnHapyxeHue BUpyca B KyJbType KJIETOK MPOU3BOAAT MOJ MaJbIM YBEIHYECHHEM
CBETOBOI'O0 MHUKpOCKomna 1o nuronarudeckomy aerictsuto (LITHA) mnmm sddekry
(LI12). LITA — »To nro0ble U3MEHEHUs (JIereHepaius, TMOeyb) KIETOK MO
BIUSIHUEM pa3MHOKarouierocs B HuUX Bupyca. @opmer LITJ[ paznooOpa3Hbl — oT
€1Ba 3aMETHBIX HM3MEHEHUM B LUTOIUIA3ME 10 IIOJHOTO pacnaja KIETOK Ha
(dbparMeHTBHl.

OObnapy>xeHue BUpYCA, o01aaroero reMarrIlOTHHAPYOIUMHA
CBOMCTBAaMM, B KyJbType KJIETOK BO3MOXXHO METOJOM TeMaacopOLuu.
['emancopOumst — 53TO NPWIKIAHUE OHPUTPOIMTOB K TOBEPXHOCTU KIIETOK,
3apakKeHHbIX TeMarTIIOTUHHUPYIOMUM BUpycoM. Jlyig HaOnroaeHus remaacopOuuu
HEOOXO0AMMO M3 MPOOUPKH, (PJIaKOHA M T. NI. C 3apaKEHHON BHPYCOM KYJIbTYpOMH
KJIETOK YAQIUTh KYJIbTYpPaJIbHYIO >XKHAKOCTHIO, A00aBUTh 2-3 kammm 2,5 %
CyCIIeH3UU 3pUTPOUUTOB. [IpoOHpKH, (PIaKOHBI OCTaBISIOT B TOPU30HTAIBLHOM
MOJIOKeHUH B TeueHue 10 MUH, 3aTeM CJI0M KJIETOK CIOJIACKUBAIOT (PU3PACTBOPOM,
4YTOOBI CMBITh 3PUTPOLUTHI. Eciau B 3apa’k€HHOM KyJbType KIETOK MPOUCXOAUT
penpoyKUUs BUpPYCa, TO Ha TaKUX KIETKaX IM0J MHUKPOCKONIOM BHUIHBI
a71IcOpOMPOBAHHBIE IPUTPOLIUTHI.

Bonbiioe 3HaueHue uMeer apyrasi OMOJIOTHYECcKas CUCTEMa AJIsl BbIICICHUS
BHUPYCOB — >KMBBIE KypuHbIEe SMOpHOHBI 5-13 cyTouHoro Bo3pacrta. Bupycel B HUX

MOTYyT pCupoayumupoBarbCia B KICTKaXx CaMOIo 3apoJibllllid, Ha XOPUOH-
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AUTAHTOMCHOM 000JIOUKE, B CTEHKAX JKEITOYHOTO MEIIKA, HAKAIIJIUBAsACh B ITUX
KE CTPYKTypax U B JKUIKOCTSIX AJUITAHTOMCHOW W aMHHOTHYECKOW IMOJIOCTEH.
[Tpu3zHakamMu pa3MHOKEHUSI BUPYcCa B KYPUHBIX SMOPHOHAX SBIISIOTCS UX THOEIHb 1
MaTOJIOTO-aHATOMUYECKAE W3MEHEHHs Ha HSMOpHOHAIBHBIX O00ONOYKaX |
cTpykTypax. KyprHbie SMOpHOHBI YyBCTBUTEIBHBI K OOJBIIMHCTBY BHPYCOB TITHII
¥ HEKOTOPBIM BUPYCaM MJICKOIUTAIOMIHX (TPHIII, OCIIa, YyMa U JIp. ).

B kadecTBe OMOJIOTMYECKOW CHCTEMBI MJIsI BBIJCICHUS BHPYCOB TaKXKe
WCITOJIB3YIOT JTAa0OPATOPHBIX KUBOTHBIX (OCJIbIe MBIIIH, O€Ible KPBICHI, XOMSYKH,
MOPCKHE CBUHKH, KPOJHMKH, NTUILI U Ap.). CyimecTByeT OOJBIIIOEe KOJIWYECTBO
METO/IOB BBeJIeHUS WH(MEKIIMOHHOrO0 MaTepuana. Bbeibop Meroma 3apaxeHus
3aBUCHUT OT TPOIU3Ma BUPYCOB U YyBCTBUTEIHLHOCTH JKHBOTHOTO. 32 3apaKCHHBIMU
JKUBOTHBIMHU YCTaHABIIMBAIOT KOHTPOJb, OTMEYass U3MEHEHHUS B WX IOBEJICHUU,
CPOKHM  TIOSBJICHHUSI  CHENU(PUICCKAX  TpHU3HAKOB  Ooyie3HW. [Ipu3Hakamm
PENPOAYKIIMA BUPYCOB B OpraHU3ME JKUBOTHBIX SBJISIOTCI UX THOEIb,
KJIIMHAYECKUE TMPHU3HAKK OO0JIE3HM U TATOJIOTO-aHATOMUYECKHE W3MEHEHHUS B
opraHax W TKaHsX. [Ipu OTCyTCTBMM Mojaenel J1aOOpaTOPHBIX >KHBOTHBIX IIPH
HEKOTOPBIX BHUPYCHBIX OOJIE3HSIX Il  BBIACICHUS BHUPYCOB  HCIOJIB3YIOT

CCTCCTBCHHO-BOCIIPUUMYHUBLIX JKUBOTHBIX.

23. CTpyKTypa BUpYcoJorudeckoii sapoparopun. [ipaBuia rexHuku

0€30IaCHOCTH U peKUM padoThl

Bupyconoruueckue  nmabopatopuM  WIM  OTAEABl NpPU  PallOHHBIX,
MEXPalOHHBIX, OOJACTHBIX, KpAaeBbIX M PECIyOJIMKAHCKUX BETEPUHAPHBIX
JUArHOCTHUYECKUX  JIaOpaTOpUSIX  MPHU3BAHBI  OCYIIECTBISATh  JAMArHOCTUKY
BUPYCHBIX 00JIe3HEH, KOHTPOJIUPOBATH 3a00JI€BAEMOCTh KUBOTHBIX, COCTOSIHUE U
HaIMpsHKEHHOCTh  MOCTUH(EKIIMOHHOTO M MOCTBAKI[MHAIBHOTO WMMYHUTETA,
y4acTBOBaTh B OpPraHU3AlMM U MPOBEICHUH MPODUIAKTUUECKUX MEPONPUATUN U
JMKBUIALMHA BUPYCHBIX OOJIE3HEM.

Opranuzanus U CTPyKTypa BUPYCOJIOTHUECKOM JIa0OpaTOPHUH OMPEIEIISIIOTCS
107



3aJjayaMiM U OCOOCHHOCTSIMH €€ JIeATEIbHOCTH, KOTOpble OOYCIOBICHBI
NOBBIUICHHOM  OMNAaCHOCTbIO  BUPYCHBIX HMHPEKIUMH U  HEOOXOAUMOCTHIO
CHEUUalIbHBIX YCIOBUM I JUArHOCTUYECKHX uccienoBaHuid. CyliecTByeT
oOmMi A7l BCEX JAMAarHOCTUYECKUX JIabopaTopuil MUHUMYM TpeOoBaHMi, Oe3
KOTOPBIX HEBO3MO>KHO ITPOBEICHNE BUPYCOJIOTMYECKUX UCCIIECIOBaHUM.

Bupyconornueckass J1abopatopusi WIA BHPYCOJOTHYECKHA OTAENI MpH
OaKTEPUOJIOTUYECKON J1abOpaTOPUH JOHKHBI UMETh CIENYIOIINE TOAPa3/AeICHUS:
NOATOTOBUTENIbHBIA  OoTAeN  (MoeyHasi,  Ouoxumuueckas  jabopaTtopus,
ne3uH(eKIMOHHAas), OTAEN KyJIbTUBUPOBAHUS KJIETOK W TKaHEW, JMAarHOCTUKH U
ceposiornn BupycoB. JlaGoparopusi nomkHa OBITh H30JIMpOBaHa OT APYTUX
7ab0paTOpUil U BCIIOMOTaTEIbHBIX OTIEIOB, YTOOBI MPEIOTBPATUTh BO3MOKHOCTD
IPOHUKHOBEHUS U paCIpOCTPaHEHUsI HHPEKIMU B APYTUE TTOMEIICHHUSL.

Bce paboune nponeccel, HaUMHas ¢ MOMKH MOCYbl U KOHYAsi HHAKTUBALIMEH
UCIIOJIb30BAHHOTO  MaTepuana,  JOJDKHbI ~ OCYHIECTBISTBCA  TOJBKO B
BHUPYCOJIOTHYECKOM OTJEJIE.

[IpaBuna TexHMKM Oe30macHOCTH TMpu  paboTe C BUpPYCAMH H
BUPYCCOJAEPKAIIMM ~ MaTEpUAIOM  IPEAYCMAaTPUBAIOT  CIEAYIOIIUME  MEpPBL:
obecrnieueHrne 0€30MacHOCTH NEpCOHaa OT 3apakeHUs BHUpycaMH Mpu paboTe C
BUPYCCOJEPXKAILIMUM MaTEepHaOM; HCKJIIOYEHUE BO3MOXXHOCTU PAaCCEUBAHUS
BUPYCOB B OKpPYXKAIOIIEW Cpele; NPEeIOoTBpAIlCHUE BO3MOYKHOCTH 3arps3HEHUS
(KOHTaMUHALMM) BUPYCOB UM  BHUPYCCOAEpKALIEro  MaTepuayia  JApyruMu
MUKpPOOpPTraHU3MaMH.

B Bupyconoruueckux 1abopaTopusix YCTAHOBJIEH CIIELUAIbHBINA PEKUM.

1. Bce paboThl ¢ BUpycamu, BUPYCCOACPKAIIUM MaTEPUATIOM BBIMOJHSIOT
TOJIBKO B CIIELMAIbHBIX KOMHaTax (0okcax). [Ipuyuem kaxapiii 00KC JOKEH UMETh
pe100KCHUK, KOTOPBIM OT HEro OTJIEJIEH CTEHOM ¢ TepMETHYHOMN JABEPHIO, UTOOBI
UCKJIIOUUTh HUPKYISIUIO BO31yXa.

bokc m mpenOOKCHUK JOMIKHBI OBITh OCHAIICHBI YIBTPA(PHOIECTOBBIMHU
OaKTEepUIIMAHBIMU JIaMnamu: 6 jamm Ha 12 M mromamn. Bo BpeMs palboThl B

OOKCe WX BBIKIIOYAIOT, a TMPU KPATKOBPEMEHHOM TMPEOBbIBAHUM HAJIEBAIOT
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3aIUTHBIE OYKH.

2. B Ookcax paboTarOT TOJILKO B 3allIUTHOM OJfiexk7e (CTepUiIbHBIA Xajart,
Macka, IIarnoyka) U CMEHHOM OOyBU; B HEKOTOPBIX CiydyasX HAJEBAIOT OYKH U
nepuatku. l[locme okoHyaHusi pabOThI BeCh OOKC, WHCTPYMEHTBI, IPEIMETHI
HEMEJJICHHO MOABEPratoT Je3UH(PEKIIUH.

3. Bce okHa BHpYCOJOTMYECKOW J1a00OPATOpPUsS JOKHBI OBITH 3aTSHYTHI
CETKOM JUIsl IPEeNyNPEKIeHNs MPOHUKHOBEHHSI MyX U JIPYTUX HAaCEKOMBbIX. [1oJibI
JOJDKHBI OBITh BBICTJIAHBI TUTMTKOW WJTH JIMHOJICYMOM, HE UMEIOIIAM TPEIIIHH.

4. Bo3myx B OOKcax JOMKEH OBITh CTEPHJIBHBIM, a JaBJICHUE HECKOJBKO
BBIIIIE, YeM aTMOC(hepHoe.

5. OcTaTKu BHUPYCCOJAEPIKAIIEr0 MaTepuala IMOMENIAIOT B CIEIUATbHbBIN
KOHTEHHEp C JIe3UHPUIIUPYIOIINUM PAaCTBOPOM.

6. Bupyconoruueckue nabopaTopuu OHKHBI UMETh OTIEIbHBIA CTOK CO
CHEIUAIBHBIM ~ COOPHUKOM, M3 KOTOPOTO CTOYHBIE BOJBl IMOCTYHalOT B
NE3UH(PEKIMOHHBIN KOTeN JUIsl TEPMOJIC3UH(EKIIMHU; CTOYHBIE BOJIBI HE JOJIKHBI
NONaaaTh B OOIIYI0 KaHAIU3ALHIO.

7. g npenoxpaHeHus BUPYCHOTO MaTepualia OT MUKPOOHOTO 3arps3HEHUs
UCTIOJIB3YIOT ~ CTEPUJIbHBIE  WHCTPYMEHTHI, TOCYAy W  aHTHUOWOTHKHU.
Bupyconornueckue nabopaTtopuu JIOJKHBI OBITH OCHAILICHBI
BBICOKOKQYECTBEHHBIM  00OpYy/IOBaHHMEM,  HMHCTPYMEHTaMH W  TOCYJIOM:
XOJIOJUIILHUKHU, TEPMOCTAThl, IEHTPU(DYTH, CYIIUIbHbIE IIKa(bl, aBTOKJIABHI,
MUKPOCKOTIBI ~ (CBETOBBIE, JIIOMUHECLICHTHBIC, OJIEKTPOHHbBIC), MArHUTHbBIC
MEIIAJKH, IITaTUBBI MJIsi TPOOUPOK, TMOACTaBKU JUISI KYPUHBIX HSMOPHUOHOB,

CTEKJISIHHAS ITOCYJa U JIp.

24. Cxema 1a00paTOPHOI TMATHOCTUKM BUPYCHBIX 00JIe3Hel »KUBOTHBIX

Juarnoctuka (ot rp. diagnostikos — crmocoOHbIi pacio3HaBaTh) COCTABIISIET
OCHOBHOE€ 3BE€HO B 0OphO€ C BUPYCHBIMH WH(MEKIUSMHU >KUBOTHBIX M YEJIOBEKA.

BBICTpBIM M TOYHBIA JIWATHO3 MO3BOJISIET IPEANPHUHATH CBOECBPEMEHHBIE MEPBI
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PO MIIAKTUKY ¥ JTUKBHIANNUN 3MH300TUHA. Hao00poT, OmmOOYHbBINA TUarHO3 WU
NPOMEIJIECHUE B €ro IOCTAaHOBKE M, COOTBETCTBEHHO, HEINpPaBUJIIbHBIE U
HECBOEBPEMEHHBIE MEpbl 0OPHOBI ¢ HHPEKIHEH CITOCOOCTBYIOT PACTIPOCTPAHCHHUIO
0O0JIE3HU U IPUBOAST K IKOHOMUYECKUM MOTEPSM.

JlabopaTopHasi JWAarHOCTHKAa BHUPYCHOM UWHMEKIUU OOBIYHO BKIIOYAET
MpeABAPUTEIbHBIA JIMarHO3 Ha OCHOBE SIHU300TOJOTHYECKUX, KIMHUYECKUX,
NaTOJIOTOAHATOMUYECKUX  JAHHBIX, KOTOPBIA  CIYXKUT OPUEHTHPOM  JUJIst
7a00paTOPHOTO KCCIEAOBAHUS C LIEJIBI0O NMOCTAHOBKM OKOHYATEIBHOTO AMArHo3a
(Tabauna 3).

ATUTIUYHBIC, JIATEHTHBIE, CMEIIaHHble (OPMbI BUPYCHOM MHGEKIINH, KOTa
00JIe3Hb BBI3BaHA HE OJHUM, a HECKOJBKMMH BHpYCaMU W OaKTEPUSMHU, MOTYT
OBITH JUATHOCTUPOBAHBI TOJIBKO JJAOOPATOPHBIMU METOIAMH.

DKCIpece - METO/bl TO3BOJISIOT OBICTPO YCTAaHOBUTH NMPHUCYTCTBUE BHpYyCa
WU €r0 AaHTUTCHOB B MATOJOTMUYECKOM MaTepHuaje ¢ MOMOIIbIO CEPOJIOrMYECKUX
peakuuit (PUD, PCK) wu peakuus remarrmotuHanuu (PI'A); cBetoBoro
MUKpOCKOTla (OOHapy)XKeHHE TeJel] BKIIOYCHHUH W KPYMHBIX BHPUOHOB —
DJIEMEHTApHBIX ~ TEJEl), a TakKe OJJIIEKTPOHHOH U  HMMMYHODRJEKTPOHHOU
MUKPOCKOIIUH.

Bupyconornueckie MeTOABI TIO3BOJISIFOT BBIICTUTh AKTHUBHBIE (DOPMBI
BHUpYyCa B UYBCTBUTEIBHBIX JKMBBIX CHCTEMaX (KUBOTHBIC, KypUHbIE SMOPHOHBI,
KyJIbTYpPhl KJIETOK) W WACHTH(PHUIIUPOBATH HX B CEPOJIOTHYCCKUX PEAKIHSX.
EcTecTBeHHO-BOCTIPUMMYMBBIX JKHBOTHBIX PEIKO HCIIONB3YIOT ISl BBIICICHUS
BUPYCOB (SIIyp, YyMa KPYITHOTO pOTaToro CKOTa, CBMHEW, Ocma OBEIl U JIp.) U
TOJBKO B TOM Ciyyae, KOrja HeoOXOJWMO BOCIPOM3BECTH TUIMUYHYIO KIMHUKY

00JIEe3HU.
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Tabnuma 3 — O61mre TPUHLKITBI TUATHOCTHUKY BUPYCHBIX OOJIe3HEH

KUBOTHBIX.

Knnanko->mm300-

JlabopaTopHas AHarHOCTHKA

TOJIOTUYECKast
ANArHOCTHKA. Oxkenpecc- B « Cepooruyeckue
O6ceoBanme MeTobr* HPYCOJIOTHIECKUE METO/IBI MeTOMBI*
KHMBOTHBIX U XO35HCTB
YV CTaHOBUTE: OOHapYXUTB! ITocnenoBaTeILHOCTD: PH, PCK, PAII,
1.Omu300TONOrNUECKUE 1.Bupycubie  aH- | | sram: BbmeneHHe akTHBHOTO BHpyca Ha | PTTA, PHTA:
JTaHHBIE TUTEHBl C IIOMO- | YyBCTBHUTEJIBHBIX KyJIbTypax KJIETOK, | YCTaHOBUTH
uipto PU®, PCK KypHHBIX 3MOpHOHaX, Ja0OpaTOPHBIX WM | JIUHAMHKY THTpa
€CTECTBEHHO-BOCIIPUUMUUBBIX JKUBOTHBIX aHTUTEN K
BHpYycaM B
TapHbIX CBIBO-
pOTKax
2.Knuauueckue 2.DneMeHTapHbIe Il osram: wpeHTHOUKANUS BBIACICHHOTO
CHUMIITOMEBI TeNblia BUPYCOB BHUpyca B cepojorudeckux peakuusx (PA,
PTTA, PTT' An, PCK, PAIT)
3.IlaTonornveckue 3.BupycHsie Il JTar: 1) JI0Ka3aTeIbCTBO
N3MCHEHUSA TeINbIa- STHOJIOTHYECKOH  POJIM  BBIACJICHHOTO
BKJTFOUCHUS areHTa; 2) yCTaHOBJICHHE MIPUPOCTA aHTHTEI
K BBIACJICHHOMY AareHTy B  IapHBIX
CBIBOPOTKaxX WM 3) BOCHpPOU3BEJCHUE
60J1€3HM Ha TOM K€ BUJE KUBOTHBIX
4.PTA
Hocmouncmea, nedocmamxu
Juarsos TosbKO | BeIcTpoTa. TouHoCTb. TpynoeMKOCTb. [InuTensHoCTh JlocToBepHOCTS.
TpeBapUTENbHBIN HeobxoaumocTthb PerpocnexkTus-
MOATBEPIKICHUS HOCTb.
pesynbTara
JpyTUMHA
METOoJlaM1

*I/ICCJ'IGI[OBaHI/IC MMaTOJIOrMYCCKOTO MaTepualia OT OOJIBHBIX JKHBOTHBIX U TPYIHOB.

**JccnenoBanne CHIBOPOTOK KPOBH.

Ha60paTOpHBIX JKUBOTHBIX HCIIOJIB3YIOT B JUArHOCTUKE MW C LCJIBIO

o Aep>KaHus

BHUPYCOB.

OmHako

Il psAla  BUPYCOB  HE

mog00paHbl

YyBCTBUTEJbHBIC JAOOpaTOpPHBIE >KMBOTHBIE (OCHa OBEI, KO3, MTUIl U 1p.), a

BUpYyCaMu slIypa ¥ OEHIEHCTBA yJaeTcsd 3apa3uTh HECKOJBKO BHUIOB YKMBOTHBIX.
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HccenenoBarenb, OpUEHTUPYSICh HA CIEKTP NATON€HHOCTH BBIAEISEMOIO BUPYCa, B
KaXJIOM KOHKPETHOM ClIy4ae MOAO0MpaeT BHJ JJTAOOPATOPHOIO KUBOTHOTO JIJIst
JAarHOCTUKH.

Kypunble 5MOpuoHBI M HamOojee yHHUBEpcajdbHas JUIsl JUArHOCTHKHU
JabopaTopHas CUCTEMa KYyJbTYp KJIETOK KaKk OMOJIOTMYECKHE TECT-CUCTEMBI OoJiee
yIOOHBI M DKOHOMHYECKHU BBIFOJIHBI JJI BBIIEJIEHUS U M3YyUYECHHUS BUPYCOB, YEM
#UBOTHbIE. [{uTonarnyeckuili 3¢h(pekT BUPYCOB HA KyJIbTypax KIIETOK YKa3bIBAET
Ha PENPOAYKIIUIO U JUIS PSAJA BUPYCOB CIYKUT THATHOCTHYECKUM MTPU3HAKOM.

Crnenyromuuii aTan — uaeHTU(PUKALUS BUPYCa C MTOMOIIBIO crielu(puueckoi
CEpOJIOTMYECKON peaklMM, BBIOOP KOTOPOW OmpenensieTcs CBOWCTBaMU CaMOTO
Bupyca. Hampumep, eciim BHpyC NpOSBUI IEMarrIlOTHHUPYIOIIME CBOWCTBA, TO
JUIL €r0 OKOHYATENbHOW HIEHTU(UKALMK MpOILIE U HaJACKHEE HCIOJIb30BaTh
PEAKIUIO0 TOPMOKEHUS FEMArTIFOTHHALINY.

Boinenenne Bupyca He Bcerga JOKa3bIBae€T 3THUOJIOTHIO OOJIE3HU, TaK Kak
BO3MOXKHO U OECCHMIITOMHOE BHPYCOHOCUTENBCTBO. [l TOATBEpKICHUS
ATUOJIOTUYECKOW POJIM BBIJICJIIEHHOTO areHTa MOYKHO BOCIPOM3BECTH OO0JIE3Hb Ha
IPYIIIE 30POBBIX JKUBOTHBIX TOTO K€ BUJA IIyTEM 3apa)KCHUsI UX BbIACICHHBIM
BUPYCOM.

PerpocriekTuBHas [HWAarHOCTHMKAa IMIO3BOJSIET € TMOMOINBK) CTaHAAPTHBIX
AHTUI€HOB TOYHO YCTAHOBUTh JTalm (CEpOJIOTMUECKUN BapuUaHT) aHTHUTE,
00pa30BaHHUE KOTOPBIX BBI3BAHO BHUPYCOM, BBIJEICHHBIM OT OOJIBHBIX dKHUBOTHBIX.
Ho ¢akt oOpa3zoBaHus aHTUTEN JOJIKEH OBITh MOATBEPKAECH MHOTOKPATHOCTHIO
NOBBILICHUS. TUTpPa AHTUTEN IPU CPAaBHEHUM €ro B TaK Ha3bIBAEMbIX MMAapHBIX
CBIBOPOTKAX, T. €. MOJyUYEHHBIX 10 3apaXKCHUs WM B Hadasie 00Jie3HH U yepe3 2-3
HEJIEIIU TIOCIIE.

Haubonee noctoBepHble pe3yiabTaThl MOXHO MOJYyYHUTh B PEAKIMH
HEWTpaIu3aluy, TaK KaK BUPYCHEHUTPAIM3YIOIIWE AHTUTENIa OTBETCTBEHHBI 3a

celu(pUUECKyI0 MTPOTUBOBUPYCHYIO 3aIUTY OpPraHu3Ma.
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25. TlosryuyeHue BUPYCCOepPKaIIEro MaTepuasa oT 60JbLHbIX }KUBOTHBIX U

TPYNOB: KOHCEPBAIUsI, TPAHCHOPTHPOBKA U MOATOTOBKA K HCCJIEI0BAHUIO

[Tonyyenue u 00paboTKa MaTOJOTMYECKOro MaTepuana. B jabopaTopHoii
JTMAarHOCTUKE BUPYCHBIX 00JI€3HEH TOYHOCTh AMArHO3a, MPexJie BCEro, 3aBUCUT OT
MPAaBWIBHOCTH B3SITUS MATOJIOTMYECKOrO0 MaTrepuasna, €ro TpaHCHOPTUPOBKH,

KayecTBa INPUTOTOBICHHUS M TEXHUKUM HUCCIEIOBaHUS BUPYCCOJEPIKALIETO
Marepuana.

Marepuan uisi UccileqoBaHUs OT 3a00JEBIIMX, MABIIMX WM BBIHYKIEHHO
yOUTBIX KUBOTHBIX CJIEyeT OpaTh cpa3y MpH MOSABICHUU BbIPAXKEHHBIX IPU3HAKOB
OOJIE3HH UM HE NO3XKe 2-3 4 mocie KIMHUYECKOH cMepTH win yoosd. B mo3anue
CpOKHU 00JI€3HM KOJMYECTBO BHUPyCa MOKET CHU3UTHCS B PE3yNbTaTe BO3IACHCTBUS
3aIIUTHBIX MEXAHU3MOB OPraHU3Ma.

OOmmii MpUHLKMII B3ATUS NTaTMaTepUaia OCHOBAH HA YETKOM MPEICTaBICHUN
O TaToreHes3e IpenrnoyiaraeMod MH(MEKIUH U NMPEUMYLIECTBEHHON JIOKAIU3aIUH
BUpyCa B T€X WM HMHBIX OpPraHax WIM TKaHSIX, a TaK)K€ Ha 3HAHMM TPOIMH3Ma
BHpYCa, BXOJHBIX BOPOT, IyTEH PacHpOCTPAHEHUS B OpPraHU3Me, MyTel U CPOKOB

BBIICJICHUS M3 opranu3ma (tadmauisr 4,5).

Tabnmuua 4 — Beimenenue u uACHTUPHUKAIUS BUPYCOB MIICKOTHTAIOIIUX

JKUBOTHBIX U3 BUPYCCOACPIKAIICTO MaTCPHaIa

TecTsl 11 HIEHTH-

Wudexmun. Bupyc

[NaTonornyeckuit marepuan

(UK BUPYCOB

Pecriupatopnast mHbeKIus

HocoBrie u ria3Hbie BBIZICJIICHUA, Q)eKaHI/II/I, JICTKHUEC,

BK (LID), T'A, KO, U,

KPC,  cBuHbH, co0aKky | MO3T, MUHIAJIUHbI HB
(ameHoBUpYycC)
WNudeknuonnpiii  rematut | Cene3eHka, MeYCHb, TUMGPATHUCCKUE Y3IIbI, BB (IID), A,
co0aupux (aJleHOBUPYC) IOYKH, KPOBb N®d, HB
Bupycnas mmapes KPC | HocoBrle BbIneneHus, opaibHble noBpexzaeHus, | BB (1D wnm Bupychas
(6one3nn CIIM3UCTON | JIETKUE, CEJE3CHKA, KpOBb, Opepkeeunsle | mHTepdepenius), U,
0007109KH) (TTECTUBUPYC) muMmdaTHdeckue  y3Ibl,  KumedyHas — chausucras | HB
000I109Ka, BATHHAIBHBIC BBIICIICHUS, TKAaHU II0a
WudexnmoHHbIi HocoBeble 1 rna3Helie BBIJICICHMS, JIETKHE, BB (119), N,
pUHOTpaxXeut co0avpHX | TpaxealbHBIH Ma30K, CETMEHT TPaXeH, MO3T, HB
(reprrecBupyc) BarMHaJIbHbIE BBIJICJICHUS, CBIBOPOTKA,
a0OPTUPOBAHHEIN IUIOJ, TICYCHB, CENIC3CHKA, TOYKU
WudexnmoHHbIi HocoBrle ¥ TIIOTOYHBIE BbIJEICHHS, KOHBbIOHKTHBA, | BB (119), UD

PUHOTPAXENT
(repriec-Bupyc)

Komadybux

Me4YeHb, JIETKHe,
JKeJIe3bl, MO3T'

CCJIC3CHKA, IIO4YKH, CJIIOHHBIC
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PunonHeBMOHMs stomranei | [lnmamenra, 1utom, nerkwe, HocoBble BhieneHus, | UD, BB (OKA

(repmecBupyc). I'purm | numdaTudeckne  y3ibl, TIa3Hble  Beigenenus, | u 119), HB, BB

(;omrany, CBUHBH) | TpaxeaJabHbII Ma3oK (OKA), TA, Ur

(OpTOMHKCOBHUPYC)

IMaparpunn KPC, nomaneii, | HocoBele u  rma3Hele  Bwigenenus, Jjerkue, | BB (OKA), A,

CBUHBEH, OBell, cobak | TpaxealbHbIH Ma30K ur, HB

(mapamMHKco-BUpYC)

PecniuparopHhsrit cun- | Tpaxes, JIETKHE, HOCOBBIE BeieneHus, | BB (IDQ), UD

uutuanbueiii  Bupyc KPC | cBepHyBIIasicsi KpOBb

(mHEBMOBHPYC)

Kopoauii repnecsupyc Tpaxest, Jlerkue, HOCOBbIE BBIIEICHUS], BB (I19), U,
10, CBEpHYBILAsACA KPOBb HB

Peoupyc (KPC, nomamgu, | @ekanmuu,  ciausucrtas  o0onouka  kumieunuka, | BB, TA, U’

co0aKH, KOIIKH)

HOCOBBIC U I''TOTOYHBIC BbIACICHUA

Adpuxanckas 00Je3Hb
nomaseit (opouBupyc)

IlenpHAs KpOBb B AHTHUKOATYISHTE, IOPAKCHHBIC
TKaHH, HOCOBBIC U INIOTOYHBIE BBIACICHHS

BB (I1D wmm meimm), HB

3710Ka4YeCTBEHHAS kara- | LlenpHas KpoBb B aHTHKOAryisHre, muMparndeckue | BB (I19), Ud, HB, DM
paybHas TUXOpaaKa Y3JIB1, CEIIe3CeHKA, JIETKHE

(repriecBupyc)

IIceBaoGereHCTBO Hocogsle BbIieI€HNS, MUHIQJIMHBI, JIETKUE, BB (IID u xponukw),
(reprrecBupyc) MO3T (CpemHHMii MO3T, BaponueB MocT, kocTHeIH | HB, U®, DUCA

Mo3r), crnmHHOW Mo3r (oBiel m KPC), cenesenka
(CBHMHBHM), BATHHAJIBHBIC BBIICIICHHS, CHIBOPOTKA

Cobaunii repriecBUpycC

[Moukn, 1meYeHBb, JIETKHE, CelIe3€HKAa, HOCOBEIC,
POTOTIIOTOYHBIC U BATUHAJIHHBIC BBIICICHUS

BB (LID), D, HB

Punut CBUHEN (o
MeranoBupyc). JlomaauHbi
PUHOBUPYC

HocoBas PaKOBHUHA, CJIU3UCTAs 000JI0UKa HOCAa.
HocoBrie BBIACIICHUSA, (I)eKaJ'II/II/I

SM, BB (1ID), U®, HB,
BB (1ID), HB

IIporpeccupyromas LlenpHast KpoBb, CJHIOHHBIE Kene3bl, Jerkue, | BB (D u osmsl), HB,
TTHEBMOHHUSI BHUCHA-MDJU | IUMGpATHYCCKHE Y3Ibl CPEAOCTeHUs, xopoumnoe | KD

oBeIl (petpo- BHUpPYC, | CIJICTEHHE, CEJIe3CHKA

JICHTUBUPYC)

Koposuii puHoBHpyC. HocoBble  BwizeneHus. HensHast  xpoBr B | BB (II2), HB, BB (LID u

Jluxopanka 10JIMHBI
Pudt (KPC, oB11pI)

AHTUKOATyJISIHTE, IUIOJ, TEYeHb, Celie3eHKa, MOYKH,
MO3T

MmbIn), U®, HO, KO

(pmeboBupyc)

Koposwuii SHTEpOoBUpPYC | DeKkanuu, pOTOrIIOTOUHBIM Ma30K BB (I19), HB
TPaHCMHUCCUBHBIN

I'actpoanTrepur @Dexanuy, HOCOBBIC BBIJCNICHHS, Tollas Kumka, | BB (HoBOpoxaeH-HBIE
(xopoHaBUpYC) MOAB3/IOIIHAS KHILIKA nopocsta), Ud, OM

HeonaranbHas nuapes:

poTaBupyc dekanuu, TOHKAs KALIKA BB (IID ¢ TpumncuHoM),
U®d, 5M, ®UCA
MapBOBHUPYC dexanun, cnm3ucTas — obonouyka  kuireynuka, | BB (I1D), UD, OM, T'A,
nepudeprudeckne JmMdaTHdeckue  y3mel, Mo3r, | U, HB
cepaue
KOPOHAaBHPYC dekanuu, TOHKasi KUIIKa BB (I3 c¢ tpumncuHoM),
no, 5OM
ITuxopHaBupyc dekanuu, KUIMIEYHUK, MO3T, MUHIAJTUHEI, ICYeHb BB (I1D), HB,
(3HTpOBHpPYC) SM
[ommosanedanur (Temena, | Mo3r, KHIIEUYHUK, (GeKaTuH BB (I12), HB

Tandan) (3uTEpOBHUPYC)

Yyma  poratoro  CckoTa

(MOPOMILTHBHPYC)

KpoBp B aHTHKOArymisHTe, cele3eHKa, OpBIKECUHbIC
nuMpaTudeckne y3isl

BB (LID u KPC), UJIAT,
K®, HB

bemencTBo (rcca-Bupyc)

Mo3r, CIIFOHHBIE KEIE3hI

BB (Mpimm), Ud, HB
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JlomagnHeIi sHIIeda-
JTIOMHUENUT (aabhaBUpyC)

enmpHast  KpoBb,  MO3T,  [epeOpoCTIMHAIBHASL
KHUJIKOCTh, HOCOBBIE W TJIOTOYHBIC BBIACIICHHUSA,
MOJKETYA0YHAsI JKene3a

BB (OK4 n mpimm), T'A,
Ur, HB, K®

I'emarrmoTHHUPYO-LIUIL
9HIIe()aTOMUCTUTHBIH
BUpYC (KOPOHABHUPYC)

M031", CIMHHOM MO3T, MUHJAJIUHBI, KPOBb

BB (LID), TA, [AJl, HB,
Ud

Snonckuit  sHnedamur B | Mosr BB (OK u Mpmm), UH,
(pmaBuBHpyC) Ko, Ul', Ud

Bonesns BopHa (He Mo3r, ciuHHOU MO3r. Mo3r BB (OKS u kponmkn),
KJaccu(UIPOBAH). o,

Ckpeiinu  (mouecyxa) (He K®, BB (MblI1111 U OBIIBI)
KIJIacCH(UITIPOBAH)

CauHas ocma (cyn- | Cocko0 ¢ TOpaXeHHBIX y4acTKoB, BesukymsipHas | BB (OKA, LD u

MTOKCBHPYC); KOPOBBS OCIIa
(opTOmOKCBUpYC); OBEYBS U

JKUJIKOCTh, KOPOUYKH, ITEYCHB, CEIe3CHKA

kpomukn), ['A, UI', HB,
Nod, 5M

KOpPOBBSA ocma
(KampUIOKCBUPYC)
Amyp (adToBHpPYC) Matepuan ¢ HOpaKeHHBIX yd4acTKoB, MUHHamuHb, | BB (IID u HOBOpOX-
BE3UKYJIApHAs KUJIKOCTb, IOpa)KCHHbIE KOIBITA, | A€HHBbIe MblmH), KO,
SKHJKOCTh U3 MUIIEBOJA U IIOTKH, BCE TKaHU HB, U®, UJIAT, DUCA
Koposwuii MamMMmiIUT | Cocko0 ¢ MOpa)KeHHBIX YYacTKOB, Ma3oK U3 cocka, | BB (I19), HB
(repriecBupyc) JKUJKUE 3KCCYIaThl U3 IOPAKEHHBIX MECT
BesuxymsapHelit  ctoMaTHT | BesukymapHas KMIKOCTh, SHMUTENHaiIbHBIN MokpoB | BB (I19), HB, K®
(BE3UKYJIOBUPYC) MOPaXKCHHBIX Y4acTKOB, LeabHast KpOBb,
nepudeprueckue JIUMQaTHUECKue Y3Jbl, Ma3oK C
A3bIKA
BesukynspHas  sk3aHTEMa
CBUHEMH:
KaJIULUBUPYC BesukymsipHas KHIKOCTh, SMUTeNHanbHBIA mokpoB | BB (I1D), K®, HB,
MOpaKEHHBIX yYacTKOB HOT, juM¢aTmdeckue y3mel | LIJIAT
MHHIAJIHMH, CBIBOPOTKA, MMOPaKCHHBIC YYACTKH PTa U
HOca
JSHTEPOBUPYC BesukynapHast &KHMIKOCTh, SMUTENHaNbHBIN MokpoB | BB (I12), HB, U,
MOpa)KEHHBIX YYaCTKOB, IOpaKeHHbIE y4acTKu pTa u | AT
Hoca
[TanunnomaBupyc Marepuan TOpaXEHHBIX YYacTKoB, OopogaBku, | DM, KJIETOYHAas
COCKOO KOXXH Tpanchopmarmsa, 1D
KonTtarmnosnas sk3eMa | CTpynbs, HOpakeHHbIE YUaCTKH I'y0 BB (BKA u 112), HB,
(mapamnoxcBupyc) UIAT, U®, DM
Koposuii MACTYJE3HBIH | BroTcHs MOBpeKICHHBIX y9acTKOB, cockob ¢ mopasr, | BB (I3 u OKs), OM

CTOMATHT (TIapaIOKCBUPYC)

poT, COCKHA

I'enuranbHble nHpek- | BaruHanmpHBIC BBIOENCHUS, CHIBOpOTKa cBHHOMartkw, | BB (LI3), HB

LMW/ WA BBIKHIBIIN MHUHIAJIMHBI, MA30K U3 HOCA,

(3HTEpOBHPYC) Mo3r (cBuHBH), Ppexanmmu (KPC u cBuHbM)

DNu300THYECKAS CbIBOpOTKa oT MAaTOK, cepaue miona, | BB (IID u

reMopparudeckasi OOJIe3Hb | TeapUHU3UPOBaHHAs KPOBb, celie3eHKa, KocTHhIH | DKS), KO,

osieHelt (opOuBupyc) MO3T, TUM(aTHUECKHE Y3JIbl, JIETKUE, cliepMa NIAT, D,
HB, 5M

Jlomanuuslii BUPYCHBII
apTepuuT (IIECTUBUPYC)

HeHLHaH KpOBb, HOCOBBIC U TJIOTOYHBLIC BBLIACICHUA,

IJIaleHTa, IO, CeJIe3CHKa, HO3/pH,
nuMpaTtudeckue  y37bl, KOHBIOHKTHBHAs CyMKa,
criepma

BB (IID), K®, WJAT,
o

[Torpannunas 0oJe3Hb

(mectuBHpyC)

Mog3r, cene3eHnka, KpOBb, KOCTHBIM MO3T

HnaueHTa, MBbIIIIIBI TIJI0/1a, HEPBHAS TKaHb

BB (LID), U®, BH

BB tnle) u
HOBOPOXKICHHEIC
mbimn), U® HB, T'A, T’
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UymMma cBuHel (mectuBupyc) | MUHIAIUHBI, ceJie3eHKa, TIeYEHb, Mmosr, | BB (cBunbn),li®d, HB
TUM(PATUIECCKUE Y3ITbI

Jlomanunas wHpeknuonHas | LlenbHas KpoBb, cene3eHKa, TNM(PaTHICCKHUE Y3IIbI BB (I u momanan), O,

aHeMus (petpoBupyc, HB, K&, UIAT, DUCA,

MIEHTUBUPYC)

Adpukanckas yyma cBuHeil | KpoBb B aHTHKoarymsHTe, ceine3eHka, nedeHb, | BB (D wu cBuHbH),

(upunoBUpYC) MUHIAJIUHBI, TUM(ATHIECKUE Y3IIbI IrAfl, TA, Ko, U,
PUA, OUCA,
UMMYHO3JIEKTPO-
ocModopes

Haiipobuiickas 6osie3np | Cene3eHka, KpOBb (mnazma), Opbbkeeunble | BB (HOBopoxkneH-HbIe

oBe1l (HalpoBUPYC) mMpaTHIecKue y3ibl Mbimn), 1P

Jlmxopanka mommuabl Pudt | [Inom, KpoBb B aHTHKOAryIIsHTE, IIeUeHb, cene3eHka, | BB s u

(pmedoBupyc) TTOYKH, MO3T, CBIBOPOTKA HOBOPOXKJICHHEIC
XOMSIKH ~ WJIM  MBIIIN),
HB, Ko, UJAI, W,
no

Heommmasus KPC, xomkwn | JImmbaTuaeckue y3mbl, MeTacTassl, KpoBb B | BB, oOpartHas

(petpoBupyc) AHTHUKOATyJISIHTE, CBIBOPOTKA TpaHCKpUINTAa3a, oM,
Uod, OUCA, Bec-
TEPHUMMYHOOJIOT

[Mpumeuanune: UJAIT — ummyHomuddysust Ha arapoBom reine; KO — koMmruieMeHTHas

¢ukcamms; 1D — nmronarorenusrii 3¢ dexr; IKA — smOpuonanbHble KypHHBIE sifa; DM —
anekTpoHHas Mukpockonus; U® — ummyHodnyopecuenuus; ['A — remarrmotunanus; [AJl —
remancopOrusi; MIT — uHrubumms remarrmotuHauuud; PUA — pagmonMmmyHoananu3; BB —

BeIZlesieHue  Bupyca, HB — meltrpamuzanmus  Bupyca; DUCA -  depMeHTaTUBHBIN

UMMYHOCOpPOCHTHBIN aHAJIH3.

Tabmuma 5 — Beigenenne W uaeHTHUKAIMS BUPYCOB MTHI[ W3

MMaToOJIOTMYCCKOro Marcpuasia.

. Tectsl U1 naeHTHGUKAITIN
Wudexnms. Bo3doyaurens [NaTonornyeckuit marepuan JUL L uran
BHPYCOB

. . BB (OK#, 119), HB, TA,
Bonesnr Hprokacnma (BHB) | TpaxeanbHbIi WK KJIOAKaTbHBIH Ma3KH, JIETKHE, Wr ( > 19)
(mapaMuKcoBUpycC) cese3eHKa, MeueHb, MOYKU, KOCTHBIN MO3T
[tuauii rpumnm (BUpyc Tpaxes, nerkue, BO3AYIIHBIN Memok, curycHblii | BB (OKA), T'A, U, AIl,
KypHUHOH qyMBI) | 3KCCyJar, TICYCHB, CeJIC3CHKA, kpoBb, | HB
(OpPTOMHUKCOBHPYC) KJI0aKaJIbHBIH Ma30K
NudexnmonHpii  OpOHXHT . BB (BK:), HB, TA, UT,

Jlerkue, Tpaxes, TpaxeaJbHbIIl Ma30K
(xopoHaBHpYyC) 5M
P
CCIMPATOpHA MH(EK 1A Ileuens, cenezeHka, KUILIEUHUK BB (0K, nruusr), HB,
MOTIyTacB (6one3Hp
. no, oM

[Tauexo), cepwIx XypaBiei,
romy0eil, COB,  COKOJIOB
(repnecBupyc)
Jlapunrorpaxeur Tpaxes unu TpaxeanbHbli 3KCCyAaT BB (OKJ, 119), AIl, HB,
(repniecBupyC) Uod
Pecrimpatopnast umnbexknus | Tpaxes, nerkue, BO3LyIIHBINH Melok, kumevynuk, | BB (OKS, 113), AIl, HB,
(nTH4anit aneHOBUPYC) (hexanmu no
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KoponaBupycHueiii  sHTepuT | Kumeununk, cymka ®@abpunmyca BB (BUA), Ud,HB
HHJIIOKOB
Peosupyc Kumeuynuxk, ¢pexannn OM, BB

[truuit sHIICDaTOMUCTUT

Mo3r

BB (upimsita, 9K5), HO,

(9HTEpOBHPYC) Uod

AnbdaBupycHass HHOEKIUS

. . | CpIBOpOTKa, MO3T, Cep/Le, ceNe3eHKa, EYeHb BB (0K, wpmmu, I09),

(BOCTOYHBI W  3amajHbBII
HB,K®, UT"
IKIE(ATUTHBIC BUPYCHI)
Wngromraumii MEHUHTO- BB (3K4, mpmmy, 113), HB,
Mos3r, cene3eHKa, CHIBOPOTKA

sHnedammt (praBuBHpyC) ur
ABUIIOKCBUPYC: 1.
TonyGunas ocna. 2. Y3eNKOBBIC MOBPEKIACHUS KOXKH, CTPYIIbS BB (3K, 13), Al I'A,
Kanapeeunas ocra. 3. PEAI - CTPY HB, o,
Kypunas ocra. 4. HMMYHOIIEpOKCHIa3a
Muaromaups ocna
BupycHsiii aptput | CuHOBHANbHAA >KUAKOCTh M3 rojieHoctonHoro | BB (113, OKA), AILLHB, D
(peoBupyc) WK OCJPEHHOTO CYCTaBOB, CEJIC3CHKA
Ytunas  uyyma  (ytusbeiil | [ledens, cene3eHka, KpOBb BB (11D, DY ),HB

BHPYCHBIH SHTEPUT)
I'emopparuveckuii 3HTEPUT

HUHJIOKOB, MpamopHas T T— BB (19, unmgiomara), All,
cee3eHKa (dazaHoB oM
(ameHoBHpyC THI 2)
WHuatomayunii BUPYCHBIH
TeIaTHT (ue | Iledenn BB (BKA)
KJIacCH(UIIIPOBAH)
IITennoBas 6one3np | KocTHBINM MO3T, MOYKH, Cep/LIe, CEIe3CHKA. BB (I12), HB, DM, N®
(mamoBaBHPYC). Anemus | Cene3eHka, CIU3UCThIE CYMKH, THMYC, KPOBb BB (upmmista), OM, HB,
IBIUIIT (TTAPBOBHPYC) OUCA

N N OT, BB (1D, xmerounas
Jleiiko3 " capkoma | IlexnpHass KpoBb, ITa3Ma, KIOAKANBHBIA Ma3oK,

Tpanchop-manus, DK,

(peTpoBHpYC, OHKOBHPYCHI) | MEKOHHH, SMOPHUOHBI, OITyX0JIN

D, KOJIIT
Petukynosnaorennos CerneseHka, OIyXO0JIEBbIE tkanu, | BB (11D, DUA),
(peTpoBUpYC, OHKOBHPYCHI). | TeapuHU3UpOBaHHAs KpoBb. KpoBb, omyxons, | UD, OT, AIl, HB, BB (113,
Bonesnn Mapeka | moukwu, ceyne3eHka, nepbs DKA), All, HB, U®
(repriecBupyc)

ITpumeuanue: AIl — arapoBsiit npenunutuH; KO — komnnementHas ¢ukcarus; KOJIT —
KOMIUIEMEHTHast ¢ukcarust s Jjedkoza nrtui; D — nuronmarorennsii sddexr; KA —
AMOpHOHANIbHBIE KypHHBIE stiilia; DY S — sMOpuoHanbHble yTHHBIE siina; DU — sMOproHanbHbIE
UHAOWAaubn fina; DM — anektpoHHas mukpockonus; Ud — ummyHodmyopecuenims; I'A —
remarrmotuHanus; U — uarubumms remarrmotunanuu; OT — oOpatHas TpanckpunTasa; BB —
BbIZICNICHHE BuUpyca; HB — HedTpanmsanus OUCA -

BHpYCa; (bepMeHTaTUBHBIM

MMMYHOCOPOEHTHBII aHaH3.

[Ipu pecniupatopHbix HHeKUUsAx (Tpunm, Oone3Hb AyeckH, Haparpuil,
JApUHTOTPAXEUT, MH(PEKIMOHHBIM PUHOTPAXEUT KPYIHOIO pOTraToro CKoTa) AJis
BBIJIEJICHUS] BUPYCOB U3 OpraHu3Ma OOJBHOTO >KMBOTHOTO O€pyT HOCOTJIOTOYHBIE

CMBIBLI, MA3KHM M3 HOCAa W TJIOTKH, [JIA BBIACJICHHA OHTCPOBUPYCOB —
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JEPMOTPOIHBIX AreHTOB — CBEXHUE MOPAXKEHUSI KOXKU;, MPHU SIIype U OCIe —
CTEHKHU aT, COAEPKUMOE BE3UKYJI, TyCTY; PU YyMe — KPOBb U JIp.

Ma3ku ¢ KOHbIOHKTHBEI, CJIU3UCTON 000JIOUKH HOCA, 3aJHEH CTCHKH TJIOTKH,
OpSIMOM KUIIKA W KJIO0aKW y MTUIl OepyT CTEPWIbHBIMU BaTHBIMH TaMIIOHAMU,
KOTOpbIE TIOTPYXKAIOT B MEHUIMIITUHOBBIE (PIIAKOHBI WM MPOOUPKH, COAECpIKAILUE
3-5 MJI COOTBETCTBYIOUICH XUAKOCTU (pacTBOp XEHKCA WM cpefa JUIsl KyJIbTYp
KJIETOK C aHTUOMOTUKAMHU — MEHUIMJJTMHOM UJIM CTPENITOMUIIMHOM U3 pacyeTa Io
500 EJl va 1 mu1 cpenpr).

BriTekaromyo M30 pra CIiOHY MOXKHO coOupath B mpoOupky. Ecmu ee
BBIJICIISICTCS Majo, TO NPOMUTHIBAIOT CIFOHOW CTEPHIIbHBIM TAMIIOH Ha MaJjOuKe,
KOTOPBIA 3aTeéM MOMENIAl0T B NOPOOUPKY C HEOOJBIIMM  KOJIUYECTBOM
(U3HOIOTMYECKOTO PacTBOPA.

Mouy coOHparoT ¢ MOMOIIBI0 KaTeTepa B CTEpWIbHYIO mocyny. dexanuun
OepyT U3 NPSIMOI KUILIKU C TTIOMOIIBIO MITIATENs UK MAJIOYKU U 3aTEM MTOMEIIAI0T B
CTEPUJIbHYIO TPOOUPKY WIIM MEHUIIMITTUHOBBIN (PIIaKOH.

Crenku adT, KOPOYKM C TOBEPXHOCTH KOXHM CHHUMAIOT MHUHIETOM.
CNMHHOMO3TOBYIO KHIKOCTH O€PYT aCENTUYHO C MOMOIIBIO MTyHKIIUH.

JIJist peTpOCTIEKTUBHOM JUATHOCTUKUA OT Ka)XXJOTO KUBOTHOTO OEPYT KPOBb
MBI TIEPBBIM pa3 B HadaJie WIM B pasrap 0oJie3HH, BTOpOW pas depe3 2-3
HEJIeIM TIOCJIE€ TIEPBOTO B 3aBUCUMOCTH OT HUHMekiuu. ChIBOPOTKA KPOBHU
UCIOJIb3YIOT JJIs1 MOCTAHOBKHU PA3JIMUHbBIX CEPOJOTHUYECKUX PEAKIIMIA.

ITocne cMepTH KMBOTHOTO OCOOEHHO BaXHO KaK MOXHO ObICTpee B3ATb,
coOIo/Iasi CTEPUIIbHOCTh, KYCOYKH OpPraHOB, 4YTOObI H30€XaTh IMOCMEPTHBIX
WM3MEHEHUH TKaHeH (ayToCTepun3aliys), a TakKe 0aKTepuaabHOro 00CEMEHEHUS.

B kadecTBe maToJOTMYECKOTO MaTepHasia Yalie BCero O0epyT KYyCOUKH TeX
OpraHoB (pa3MepoM B HECKOJIbKO KyOMYECKHMX CAHTUMETPOB), KOTOPbIE€ HMEIOT
BUJIUMBIC OTKJIOHEHHSI OT HOPMHI ((popma, pasmep, IIBET, KOHCUCTCHITUS, HAIUUNE
HEOOBIYHBIX 00pa3oBaHuii). MoOryT OBITh MOPAKEHBI WIIA COJAEPkKaTh BUPYC Ha
OCHOBAHMH KJIIMHUYECKOW KapTHUHBI OOJIE3HM Mepes CMEPThI0 WM HauboJiee 4acTo

coJiepKaT BUPYC — TI€YEHb, CEJIe3eHKa, JETKUE, TOJOBHOM MO3T, TuMdarnueckue
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y3JIbI ¥ TIOYKH.

[IpoObl OpraHoB HEPBHON CHCTEMBI HCCIEAYIOT MpPH MOJO3PEHUH Ha
OemeHCcTBO, dHIEhANUTHI, 00se3Hb Ayeckd, SHIEHATOMUETUTHI NTHUIl U JPYTHE
HH}EKIHH.

Marepuain, HanpaBisieMbld JUIsl UCCIIEIOBAHUSA, OJDKEH OBITh MOMEIEH B
yclioBHs (KOHCEpBaIus, yrakoBka Mpo0), 00eCIeYnBaIINe €r0o COXPAaHHOCTh U
0e30MacHOCTb OKPYXAaIOIUX. Hanexubii croco0 KOHCEpBaIlUU
BHUPYCCOJEPKAILEr0 MaTepraia — 3aMOpaXKUBaHUE, HO IIPU 3TOM cleayeT n30erarb
KOJIeOaHUN TeMIepaTypbl, OCOOCHHO PEe3KHX MepenagoB, a TaKkKe MOBTOPHBIX
3aMOpPaXMBAaHUU U OTTAaWBaHUM.

Ecnu 3amopakuBanue oOpa3loB MO psiy OOCTOSTENBCTB HEBO3MOXKHO, TO
VCITOJIB3YIOT JUUISL KOHCEpBAllMU XUMHUYECKUe pacTtBopsl, 50 % pacTBop rimiepruHa
(rmuuepvH U (PU3MOJIOTMYECKUN PacTBOP B paBHBIX 00bEMax); cMmecH: 1) cyxoi
Jea W 3TWIOBBI COUPT B PaBHBIX 00bemax; 2) ¢usmosornyeckuii pactsop (33
yacTi) 1 oObruHbId Jien (100 wgacteit). Kaxaplii Bupycconaepkamiuii MaTepuan
JOJKEH ObITh CHA0KEH ATUKETKOW C yYKa3aHMEM MaTepuaia U BUJA >KMBOTHOTIO,
Ha3BaHMs XO35WCTBA, MPEABAPUTEIBLHOIO HWArHO3a, NaThl B3ATHS Marepuala u
(dbaMuIuu BEeTEpUHAPHOTO CIICIIUATTUCTA.

[logrotoBka  martepuana  JUisi ~ BHUPYCOJOTMYECKHUX  HCCIEAOBAHMM.
[TocTtynuBmIKi 111 MCCIIENOBAaHUS MATOJOTMUYECKUM MaTEpUAl PETUCTPUPYIOT U
MOJIBEPTral0T UCCIEAOBAHUIO MO TPEM HAIIPABICHUSIM:

1) BHUpycOJIOTrHYECKOE HCCIEIOBAHUE — HEMOCPEACTBEHHOE BbIJECICHHE
aKTUBHBIX (OpM BHpyca, €ro HIECHTU(DUKAIUSA, TOKA3aTeIbCTBO €ro BHUHBI B
UH(pEeKIUY;

2) sKcnpecc-MeTo bl — 0OHapYXEHUE B MaTMaTepuase BUPYCHOTO aHTUTEHa,
BHYTPHUKJIETOYHBIX BKJIIOYEHUI, reMarritoTHHIHA BUPYCA;

3) peTpOCHEeKTUBHOE (CEpPOJIOTHYECKOE) HCCIICIOBAHUE — OOHApY>KCHHE B
CHIBOPOTKE KpPOBU CHEUM(PUUECKUX aHTUTENl M OINpeAesieHue UuX THUTpa B
Pa3IMYHBIX PEaKUHUsX.

JInss BUPYCOJOTMYECKMX MCCIIEIOBAaHUN NaTMaTepuall pa3MOPaKUBAIOT.
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CycneHsuio W3 HEro MOJIy4aroT IyTeM pPAacTHUPaHWs B CTYNKE WU Pa3BEACHUS
CTEpWJIbHBIM (pu3nonorudeckuM pactopom (1:10). 3aTtem mpoBOAST OCBETICHHE
MOJTyYE€HHOM CYCIEH3UU METOA0M LieHTpudyrupoBanus B teueHue 20-30 MuH npu
2000-3000 o6/MuH mOCIIe Yero HaJ0CaI0YHYI0 — BUPYCCOASPKAIIYIO — KUIKOCTh
OTCACHIBAIOT.

B cycneH3unm (GKMIKOCTH) UISI TOJABIEHUS IMOCTOPOHHEH MHUKPO(MIOPHI
(6akTepuii, rpuOOB) 100aBISIOT aHTHOMOTUKHU U3 pacyeTa oT 100 1o 2000 EJI Ha 1
M cycriemsun  (moza 100 EJl/mnm - mnpodmmaktuaeckas, 2000 EJ/mn -
crepwinsytomas). OOBYHO HWCMONB3YIOT KOMOWHAIIMIO TCHUIWUIMHA U
CTPENTOMHUIIMHA B PaBHBIX KOJIMYECTBAX WM JAPYTUX aHTUOMOTUKOB. CyCIIEH3HUIO C
aHTUOMOTUKAMHU OCTABJISIIOT TMPU KOMHATHOW Temiiepatype Ha 30 MuH. 3atem
MPOBOJAT OAKTEPUOJIOTUUECKUM KOHTPOJIb IMyTEM IIOCeBa 3TOW CYCIEH3WW Ha
caxapasle MIIA u MIIb. Ilomy4eHHYI0 CyCHEH3UIO XPaHAT B 3aMOPOKEHHOM

COCTOSHHHM.

26. Mmcpocnconuqecmde METOAbI 06Hapy>lceH1/m JIEMECHTAPHBIX TEJaE U

BHPYCHBIX TeJlel-BKJII0YeHUI

CBeTOBOW MUKPOCKOM MPHU BUPYCOJOTHUECKUX HCCIEIOBAHUAX UCIIOIb3YIOT
B CIEIYIOIIUX LEAX: JJi1 OOHapyXeHHsl B HCCIEIyeMOM Marepuaye KpYIHBIX
BUPUOHOB  (DJIEMEHTAPHBIX  TeEJEl]) TMOCJie TMpeIBapUTEIbHON  00paboTKU
CICIMATbHBIMA ~ METOJaMH; i OOHapyXeHHss B  KyJIbTypax  KIETOK
pa3pyLIUTENbHBIX IPOLECCOB, IPOUCXOASAINX MO BIUSHUEM BUPYCOB.

Tonpko KpymnHbIE BUPYCHI (OCIa, 3KTUMa) MOTYT OBITh OOHapy>KEHbI MpHU
COOTBETCTBYIOILIMX METOJIaX OKPACKM B OOBIYHOM CBETOBOM MMKPOCKOIIE
(Bupycockormus) npu yBenudueHud B 1350 pa3 (o0bextus 90, oxyisip 15).

Ma3ku wuiaM OTIeyaTKd TOTOBSIT M3 CpPE30B CBEXKEro MarMarepuania
(BE3UKYJIbI, MYCTYJIbI, MO3T U Jp.); YYaCTOK Cpe3aloT Je3BUeM 0e30MacHOi OpUTBBI
U BHYTPEHHEHW MOBEPXHOCTHIO Cpe3a OJHOKPATHO MPOBOIAT (IIPUKACAIOTCS) IO

IPEAMETHOMY CTEKJIY. Ma30K BBICYIIMBAIOT HAa BO3/lyX€ M Ha 3 MHMH ITOMEUIAIOT B
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JUCTUINPOBAHHYIO BOAY.

Jlist oOHapy>KeHHsI KPYIHBIX BUPHOHOB (DJIEMEHTApHBIX TEJel) IMpernapar
00pabaThIBAIOT CTIEMAIbHBIMU METOJJAMHU «CBEPXOKPACKIU», KOTOPHIE HAIPABICHBI
Ha HCKYCCTBEHHOE YyBEJIMYEHUE pa3MEpOB BHUPHOHOB JO pa3peliaroien
CIIOCOOHOCTH CBETOBOI'O MHKpPOCKOIIa 3a CYET aJcopOuuMyd MeTaia Ha
MOBEPXHOCTU BUPYCHBIX YaCTHULI.

Memoo oxpawueanuss no Mopozogy. Ma3ok TMOKpbIBalOT Ha 1-2 MHUHYTHI
KHUJKOCTbIO Pyre, mpoMbIBalOT AUCTUIIMPOBAHHON BOJOM M MpPOTpaBIuBaIoT 1-2
MUHYTBl CMECBhI0 TaHMHA W KapOOJOBOW KHUCIOTHI TMPU TOJOTPEBAHUH IO
NOSIBJIEHUS MapoB. TINAaTeabHO IPOMBIBAIOT JUCTUIUIMPOBAHHOM BOJOW U
MOKPBIBAIOT PAcTBOPOM aMMHAyHOro cepedpa Ha 1-2 MUHYTBI MHpPH JIETKOM
NOJIOTPEBAHUM, TOKAa IMpenapar He MNpUOOPETET TEMHO-KOPUYHEBYIO OKpACKY.
BHOBB NpOMBIBAIOT U CymIaT (UIBTPOBAIBHONW Oymaroi.

[Ipu HemocTaTO4HOM MPOMBIBKE Ma3Ka IOCJ€ TaHWHA PacTBOp cepedpa
MOJKET MOXKENTeTh (JaTh OCa/loK), TOTJa IpenapaT cleAyeT BHOBb IPOMBITh U
nocepeOpuTh.

ITox MUKPOCKOIIOM Ha MperapaTe 3JIEMEHTAPHBIE TENbIA BUAHBI KAK MEJIKHE
OKpyTjble  00pa3oBaHUs  TEMHO-KOPUYHEBOI'O  LIBETA,  PACIOJIOKEHHbIE
MOOJIMHOYKE, MapaMH, KOPOTKUMH LEMOYKaAMU U B BUJE CKOIUICHHI.

Mukpockonusi BHPYCHBIX TeJell BKJIKYEHUH. Tenbla-BKIIOUYEHUS
BCTPEYAIOTCA NPH MHOTMX BHUPYCHBIX HH(peKuusX. OHU NpeacTaBisiOT OO0
CKOIUIEHUS] BUPYCHBIX YACTHUIl WJIM KJIETOYHOIO MaTepuasia, U3MEHUBIIETOCs MpH
pPENpOaYKIMN BUPHUOHOB. JIJIs1 IOCTAHOBKM IMAarHo3a IMPUHUMAKOT BO BHHUMAaHHE
JIOKAMU3alMI0 TeNel-BKIOYEHUN (BHYTPUSIIEPHBbIE WIH LMUTOIIA3MATHUYECKHE),
Bun HykienHoBod kuciotbl (JJHK-, PHK-comepxamue), TUHKTOpUaIbHBIC
cBoiicTBa (6a30(uiIbHbIEC, OKCU(DUIBHBIE), TOMOT€HHOCTh (aMOP(HBIE, 3ePHUCTHIE)

[Ipu HEKOTOphIX HMHPEKUMSIX OOHAPYKEHUE TENEI-BKIIOUECHUN SBIISETCS
OJHUM M3 OCHOBHBIX OJKCIIPECC-METOJ0B JMarHOCTUKH (OEIIeHCTBO, OcCIa,
PUHOMHEBMOHUSL Jomaned u Ap.). llpu npyrux wuHbEKuusx - 53TO JHIIb

BCIIOMOTATENbHBIN METOT (TPUTIIT, 00J€3Hb AYECKH, TAPUHTOTPAXEUT NITHUIL U JIP.).
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Tenpua baGema-Herpu npu OemieHCTBE — 3TO CKOIUIGHHE B ITUTOILIa3ME
BUPYCHBIX YacTHIl B COUYETAHUU C MPOJYKTAMHU KJIETOYHOM peakuuu (B KiIeTKax
IEHTPATBHON U Mepru(epUIeCKOi HEPBHON CUCTEMBI, Yallle B KIETKaX aMMOHOBBIX
pOTOB).

JUis uX BBISIBICHHS Ipenapar OKpallUBaIOT M0 OJHOMY W3 METOIOB (IO
MypomueBy, Manny, TypkeBruuy U JIp.) KUCJIBIMU KpacKamu (303MHOM) B KPACHBIN

OBCT, I1IO HepI/I(bepI/II/I PpacIioIoKCHaA CBCTJIad 30Ha — MAHTHA.

27.1. JIaﬁopaTopHLIe JKUBOTHBIC M1 X HUCITOJIB30BAHUE B BUPYCOJIOTHH.

ITocTanoBKa 0MOJIOTHYECKOIl MPOOBI HA JIA00PATOPHBIX KUBOTHBIX

JIns KyJabTUBUPOBAHUS BHUPYCOB B JA0OPATOPHBIX YCIOBUSIX IIUPOKO
HCTMOJIb3YIOT JKUBBIC OMOJIOTHYECKHE TECT-CUCTEMBI: €CTECTBEHHO-
BOCIIPUUMYMBBIX U JIAOOPATOPHBIX JKUBOTHBIX, Pa3BUBAIOIIMECS KYpPUHBIE
AMOPHOHBI, KYJbTYPY KJICTOK U TKaHEH.

BoNbIIMHCTBO BHPYCOB Pa3IMYHBIX TAKCOHOMHYECKMX TPYMI OTIMYAIOT
JIpYyT OT Apyra Mo NaTOr€HHOCTH WX JJIsl JIA0OPATOPHBIX KUBOTHBIX Pa3HBIX BUJIOB
WJIA BO3PACTOB.

B Bupyconoruu ajisi moCTaHOBKU OUOMPOOBI UCHOJIB3YIOT CJICAYIOIINE BUIBI
7a00paTOPHBIX JKUBOTHBIX: O€JIbIE MBIIIH, O€Ible KPBIChI, MOPCKHE CBUHKH,
XOMSTYKH, KPOJIUKH, KOIITKH, COOAKH, IITHUIILI, 00E3bSHBI U JIP.

JlaGopaTopHbIe KUBOTHBIE JOJKHBI OTBEUATH ONPEIEICHHBIM TPEOOBAHUSIM:
1) ObITh aOCOJIIOTHO 370POBBI, T. €. CBOOOJHBIMH OT MHGEKINH W WHBA3UU; 2)
o0agaTh  CTaHJAPTHOW  YYBCTBUTEIBHOCTBIO  (BOCIPUMMYHBOCTBIO) K
OTIpEICIICHHBIM BUPYCaM; JIY4IlIe UCIIOIh30BaTh )KUBOTHBIX OJTHOM JTMHUH; 3) OBITH
OJIMHAKOBOTO  Bo3pacTta (KeJIaTeJbHO MOJIOJIbIE) UM  T0ja, TOPOJHOCTH,
YIOUTAHHOCTHU U MacChl Tea.

[l;ioxasg yNUTAaHHOCTH >KUBOTHBIX, B3bEPOLICHHBIM BOJOCSHOW IOKPOB,
KaTtapajgbHbIC SBICHUS (HACMOPK, 3aTPYyAHEHHOE MBIXaHHE), OTKa3 OT KOpMa,

IIOHOC MW APYIruc IPU3HAKKW OAI0T OCHOBAHHC IIpCAIojararb O 3a00JIEBaHUH
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KUBOTHOTO.

B BuBapuum 1a00paTOpHBIX KUBOTHBIX COJEpPKAT B H30JIMPOBAHHBIX
NOMEIIEHUsX: 1) Ui YUCTBIX, T. € 30POBBIX; 2) IS 3apa’KEHHBIX, T.€. OOJIBHBIX.
Kopmienne  n1a0opaTopHBIX  JKMBOTHBIX  JIOJDKHO  OBITb ~ CTPOTO IO
COOTBETCTBYIOILIEMY PAIMOHY, COAECPKAHUE COOTBETCTBOBATH 300TMTMEHUYECKUM
HOpMaM.

JIaGopaTOpHBIX KMBOTHBIX HCIOIB3YIOT: 1) i MEPBUYHOTO BBIACICHUS
BHpYyCa M3 UCCIEAYEMOro Marepuana (IaToJIOrMYEeCcKOoro); 2) ompeaeieHus BUaa
BBIIETIIEMOTO BUpyCa NpPHU JUArHOCTUKE BHUPYCHBIX HMHQPEKUUH, T. €. s
unaeHTUGUKAMKY; 3) HAKOIUIGHWs BHpyca, T.. Js TOJy4eHHs] OOJIBIIOTO
KOJIMYECTBA BHUPYCCOJAEPKAILIET0 MaTepuaia, HeOoOXOIWMOTo HJisi HU3yYeHUs
OMOJIOTMYECKUX  CBOMCTB  BO30ynutenss  (HMATOr€HHBIX,  BHUPYJICHTHBIX,
MMMYHOTEHHBIX) U HW3TOTOBJICHUSI OWOIpenapaToB (aHTUTEHA, BaKIUHBI); 4)
OCBE)KEHUS BUPYCOB M MOJATBEPKIICHUS UX KU3HECIIOCOOHOCTH; 5) TUTPOBAHUS, T.
€. JUIsl OIIPEICIICHUS €r0 KOJIMYECTBA U AaKTUBHOCTH.

[lepen 3apakeHMEM BCEX XKUBOTHBIX MapKUPYIOT PAa3IUYHBIMA METOJAMHU:
1) KkpoJiuKaM BBICTPUTAIOT IIEPCTh HA CIIMHE U OOKY, Ha yIlax JIeJal0T HACEYKU U
JBIPOYKH, 3aKPEIUIIIOT OUpPKH; 2) MOPCKHMX CBUHOK Pa3jNYalOT IO ISTHAM U
OKpacKe, BBICTPUTAIOT IIEPCTh HAa CIWHE; 3) MTUIAM HABEIIMBAIOT OWMPKU Ha
KpBUIbsI, HAZICBAIOT KOJIbIIa C HOMEPOM Ha HOTH; 4) MBIIIIAM U KpbICaM Ha KO>KHBIN
MOKPOB HAHOCAT KpacKy Ha MECTa, COOTBETCTBYIOLIHE MOPSIKOBOMY HOMEDY,
aMITyTHUPYIOT NaibIbl (MBIIIATAM).

Bupycbl 0051agaloT TpOnmM3MOM — CIIOCOOHOCTBIO PENpOAYLUPOBATHCA B
OTIPENCNEHHBIX TKAHAX. OTHM, MO CYIIECTBY, NPU BBIJCICHUU BUPYCOB Ha
7a00paTOPHBIX JKMBOTHBIX M ONpenensercs BbIOOp NyTH BBeAEHUS (METOn
3apaxxkeHus1) mHPeKurnoHHoro marepuana. C Ielbl0 BBIJICICHUS HEUPOTPOIHBIX
BUPYCOB KMBOTHBIX 3apa)KalOT B MO3T, JUISI BBIJCICHUS PECHUPATOPHBIX —
WHTpaHa3ajdbHO U T.A. [|Js1 BBeEHUS BUPYCCOIEPIKAIIIETO MaTeprasa MPUMEHSIOT
nepopaTbHOE, PeKTabHOE, HHTpaHa3aJIbHOE, MEPKyTaHHOE (HAKOKHOE), KyTAaHHOE

(KO’)KHOE), HWHTpaKyTaHHOE (BKYTPHKOXXHOE), CyOKyTaHHOe (IOJKOKHOE),
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UHTPAMYyCKYyJISIpHOE, HMHTPAaBEHO3HOE, BHYTPHUCEPACYHOE, BHYTPHUOPIOUIMHHOE,
MHTpaIieBpalibHOE, HHTpalepedpanbHoe, cyoaypaibHoe (101 TBEPAYIO 000I0UKY

MO3ra) ¥ IPyTrue METObI 3apakeHus (TaOuIs 6, 7).

Tabnuma 6 — Hcnonp3oBaHue abOpPAaTOPHBIX J>KUBOTHBIX B KauyeCTBE
OWONOTHYECKONH TMPOOBI TMPH BUPYCHBIX OOJE3HAX CEILCKOXO3IUCTBECHHBIX

ZKUBOTHBIX M ITTHI]

BocnpunmuuBocTs K
Bun xuBotHOTO BHDYCY Merton BBEeaEHUS IIpu3Haku pa3MHOKEHUS BUpYca
BemencTra WuTpanepedpansHo, [Mapanmun, rudens
BHYTPUMBIIIEYHO
Suypa
P TTonkoxxHO To xe
(HOBOPOKICHHBIE)
N Bonesnu Ayecku BayTpumsbleuHo, OHnedamurndeckas, 3ygHEBas U
P TIOJIKOKHO MEHHHTHaJIbHasl POPMBI, THOEIh
KonrarnozHoit sktumsl | Ckapupukanus Koxd, | OCleHHbIE MOpPaXEHHs Ha MECTe
OBeIl CIIM3UCTBIX 000I0UCK BBEICHHUS
BayTpHKo)xHO N
MuUKCOMBI KPOJIMKOB HOZJ(I())KHO ’ Ortek B 00J1aCTH TOJIOBEI, TE€HUTAIUI
bemencta HuTtpariepedpanbHo INapanuy, rubens
A a
1yp BayTpukoxxHO AdTbI Ha MecTe BBEJICHUS
(HOBOPOJXKICHHBIE)
BesukynsapHoro To e Besukynbl, nopaxkeHHE — IIOYEK,
Mopckue cBUHKH CTOMAaTHUTa Ileuenn
PunonueBmonun
. BHyTpuOprommaHO AbopThI
Jonraaen
IloakosxHoO,
UyMBbl MJIOTOAIHBIX HIePOPAIBHO Iloabsem TemmnepaTypbl
. CuUMOTOMBI  TTOPAXEHUSI OPIaHOB
I'punna cBunei HHuTpanasanbsHo
JIbIXaHHMs1, THOEIIb
Benbie kpbich
ITonkosxHoO,
Bonesnu Ayecku [apanwuu, rudens
HMHTpaHa3aJIbHO
HuTpanepedpamsHo
Bbewencrna Pallepeop ’ [apanwuu, rudens
TIOJIKOKHO
A a Cnactuueckas naparuierus
1P HuTpanepedpansHo P ’
(HOBOPOXKICHHBIE) Tapaxndu, THOCIb
IToaxoxHo
Bonesnu Ayecku A ’ [apanwmuu, rudens
HHTpalepedpaIbHO
benbie MpIu BesukynsipHoro BryTpuOpromuHHO
YIAP YTPHOP ’ CumnToMBl 3HIEhaNnTa, THOSITH
CTOMAaTHUTa HHTpalLepedpaIbHO
. KoHnbloHKTHBHT, CHUMIITOMBI
I'punna somaneit HHuTpanasanbsHo
ITHEBMOHHMH, THOENTH
I'punna cBuHei To xe To xe
Adpukanckoii  uyymbl | MHTpauepedpaibHO Cumnromsl 3H1eanuTa, TudeNb
OJTHOKONIBITHBIX
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Tabmuua 7 — MakcumaibHBIE

JJI1 J'Ia60paT0pHI)IX KHNBOTHBIX, MJI

00BEMBI BBOJIMMOTO BHUPYCHOTO MaTepuania

Meron BBeneHUsA Kponuku Mopckue bensre benblie

CBUHKU KPBICHI MBIIIIT
BayTpukoxxHo 0,1 0,1 0,05 0,02
[MoakoxHo 50 3,0 3,0 0,5
Baytpumsiieuno 50 2,0 1,0 0,3
BryTpubprommano 10,0 5,0 2,0 1,0
BryTpuBeHHO 5,0 2,0 2,0 1,0
WuTpanepedbpanbHO 1,0 0,3 0,1 0,03
WNHutpanazanbHO 0,3 0,05 0,03 0,02

OdeHp 4YacTO MPHU TNEPBUYHOM 3apaKEHUU HE BBIABIACTCA BHPYC, TOTIA
yepes3 3TU K€ OMOJOTMYECKHE CUCTEMbI OCYIIECTBISIOT BTOPOM U TPETUM Maccaxu
BUPYCOB — «cCJemble naccaxku». [Ipu oTpuuiareabHOM pe3ynbTaTre Tpex Haccakei
WCCJICTIOBAHMSI 110 BBIJICTICHUIO aKTUBHBIX (JOPM BUPYCOB MPEKPAIIAOT.

3a 3apak€HHBIMH XUBOTHBIMH BEIyT HAOJIOJEHUS, OTMEUYas U3MEHEHUS B
UX MOBEJACHUU, TIOABICHUE CIIEIIM(PUUECKUX CUMITOMOB 0OJIE3HU B COOTBETCTBUU
C UHKYOAIlIMOHHBIM NIEPUOJIOM JAHHOW MH(DEKIUH.

JleiicTBue Bupyca NpOSBISAETCS Ha JaOOPATOPHBIX M  E€CTECTBEHHO
BOCIIPUUMYMBBLIX JKMBOTHBIX CJEAyIOIMM oOpasoMm: 1) rubenbio yepes
ONpENENCHHBI TEepruoJ BpPEMEHHM; 2) pa3BUTHUEM KIMHUYECKHX IPU3HAKOB

oomne3nu; 3) maroMophOIOrHYSCKUMH U3MEHEHUSIMU B OpraHax M TKaHSAX MaBIIAX

KHUBOTHBIX.

27.2. BckpbITHE TPYNOB J1a00PaTOPHBIX KUBOTHBIX U MOJIyYeHHE

BHpPYCCOAEPKAIIECI0 MaTEpHuaJia

I[J'ISI YCTAHOBJICHUS ITATOJOIrO0aHATOMHUYCCKHX U3MEHCHUN U MMOJY4YCHUA
BUPYCCOACPKAMICTO MaTCpraja JOKCICPUMCHTAIIBHO 3apa)XCHHBIX JKHBOTHBLIX
BCKPBIBAIOT HE3AaBUCUMO OT TOTIO, IOTHOIM OHU WX HeT. He mornOmmx >KMBOTHBIX
YMCEPUIBIIAIOT Ha IIMKE KIMHUYCCKHUX HpOHBJ’IeHHﬁ 0OJe3HN WIH B CpOKH

MAaKCUMAJIbHOI'O HAKOIUICHUS IIPCAIIOIaracMoro Bupyca. Bo u30exanue BIHMSHUS
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MOCTOPOHHEH MHKpPO(GIOpPHl HA COJAEp)KAHUE BHUpyca B TKaHIX W OpraHax
BCKPBIBaTh )KMBOTHBIX CJIEYET Cpasy ke MOocje UX rudenu win ymepisiaeHus. J1o
BCKPBITHUS TPYII JOJDKEH XPAHUTHCA HA XOJIOJIE.

BckpeiTHe cneayeT Npou3BOAUTh HAa OTAEIBHOM CTOJIE C COOIIOACHUEM BCEX
YCIIOBUH, IPEJOXPAHSIOMINX TPYI OT 0OCEMEHEHHS IOCTOPOHHEW MUKPO(DIOpOH U
paznuyHble MPEIMEThl OT 3arps3HEHHs] 3apa3HbIM TPYIHBIM MaTE€pPUAJTIOM.
BekpbIBaloT Tpyn CTEpUIIBHBIMHM HHCTPYMEHTaMHU C COOJIIOJEHUEM IIpaBUII
acenTUKU. V3BnedeHHblil MaTeprall (OpraHbl U TKaHW) HE JOJDKHBI COITPUKACATHCS
c Ae3uH(UIUPYIOUIUMH BelecTBaMu. Ha cTone packianbiBaioT Bce HHCTPYMEHTHI
U MaTepuaibl, HY)XHbIE IPU BCKPHITUU: OaHKy, HAIMOJHEHHYIO J10 MOJOBHHBI
COUPTOM, C HaXOASMIMMHUCS B HEH HWHCTPYMEHTaMH (HOXKHHULBI, CKAJIbIIEIb,
IIMHLEThI); BaTHBIE TaMIIOHbl, CMOYEHHBIE CIHUPTOM, CIUPTOBKY, CTEPUJIBHBIC
yamku Iletpu, QapdopoBeie CTynkH, NAaCTEPOBCKUE MHUIETKH, MPEAMETHBIC
CTEKJIa; PU3NOJIOTHYECKUN PAacTBOP; OOBIYHBIE MUTATENIbHBIE CPEABI A1 KOHTPOJIS
noceBa Ha OaKTEepUAJBHYIO 3arpsA3HEHHOCTh;, OaKTEpHOJOTMYECKYIO METIIIO,
KBapLIEBBIN MECOK, CIIUYKH U JP.

[loAroToBKYy TpYyNOB MEJIKUX JAOOPATOPHBIX MKUBOTHBIX (O€Nble MBIIIH,
KpBICBI, MOPCKHE CBHHKH, LBILIATA) K BCKPBITHIO NPOU3BOJAAT CIEAYIOIIHUM
o0pa3oM: >KMBOTHOE 3axBaTbIBAIOT MHHIETOM WJIA pPyKaMU B PE3UHOBBIX
nepyaTkax, KjaaayT OprOIIKOM KBEpPXY Ha CHELMAIbHO MOJATOTOBJIEHHBIM CTOJMK,
MOKPBITBIA 00EpPTOYHONW OyMaroil, KOTOPbIA MOMELIEH B SMajJUPOBAHHYIO WIIU
OIIMHKOBaHHYIO KIOBETY (MOHO HCHOJIb30BaTh KIOBETYy ¢ mapadunom). Bce
YETBIPE JIAIKU KUBOTHOTO MPUKPEIUIIOT K CTOJIUKY OCTPBIMM I'BO3JSIMH, UTJIAMH,
OynaBkamu. Tpyrmibl 6osiee KPYMHBIX Ja0OPATOPHBIX )KUBOTHBIX (KPOJIMKOB, COOAK,
00e3bsH, Kyp) (GUKCUPYIOT B KIOBETaX, Ha TUIACTUHAX WM JOCKaX, HE JIOIyCKas
YTEUKH KUAKOCTH. Tpymbl Ja0OpaTOPHBIX JKUBOTHBIX MeEpell BCKPHITUEM
00pabaTbIBaOT CIUPTOM WK JAe3uHpuuupyromum pactsopoM (3 % NaOH); kyp
Ha 20-30 ¢ morpyxatot B 2 % pacTtBOp Kap0O0s0BOii KUcI0Thl. OCHOBHOE TIPABUIIO
IPU BCKPBITUU — MPHUKACATHCS K TPYMY TOJIBKO MHCTPYMEHTAMM WJIM pyKaMH B

PE3UMHOBBIX IIepyaTKax. BCKppITUE W HCCIENOBAaHHWE TpyIla IPOU3BOIAT
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IIOCJIEA0BATENBHO B YETBIPE JTaIla:

1. OrnpenapupoBaHue KOXH OT IOAKOXKHOW KJIETYaTKW M Mblm. Koxy
pa3pe3aloT OoT cuMmdusuca (OT maxa) A0 LIEHM MO CpeIHeH JHHHUM; pa3pes
IIPOJOJDKAIOT J0 IOJAMBIIICYHBIX M ITOJKOJIEHHBIX sIMOK. KOy OTTArMBarT B
CTOPOHY M  OOH@XalOT TOJAKOXHBIE, TOJKOJEHHbIE U  IOJAMBIIICYHbIE
auMmdaTtrueckue y3iabl.  OTMEYaloT W3MEHEHHA B TOAKOXKHOM  KJIETYaTKe;
KPOBOM3IUSAHUSA, OTEK, pacCIIMPEHUE KPOBEHOCHBIX  COCYIOB, HAJINYUE
HOBOOOpa30BaHUM.

2. BekpeiTue rpyaHoi nosiocty. 110BepXHOCTh IpyAHOM KJIETKH IMIPOTUPAOT
CIIUPTOBBIM TAMIIOHOM, 3aT€M, 3aXBaTUB MEUEBUIHBIM OTPOCTOK, JEJIAIOT HAJl HUM
HEeOOJIbLION MOMEePEeYHbId HaIpe3 U, BCTABUB B ATOT pa3pe3 HOKHHUIIBI, IEPEPE3atoT
pebpa B MecTax COECIMHEHHUS C XpsAulamu. Bbepe3aHHYIO I'pyIHWHY OTKUIBIBAIOT
KBEPXY, NPOU3BOAAT OCMOTpP IPYJHOM MOJIOCTH, OTMEYAsl BUAMMBIE U3MEHEHHS —
HaJu4yue »HKCCyJara, KpOBH, LBET M BHEIIHWA BHJA JIETKUX H CEpAua.
OIHOBPEMEHHO C OCMOTPOM OEpyT CTEPHIIBHO KYCOYKH JIETOYHOW M CEepACUHOU
TKaHHU, KOTOPbIE€ TOMENIAIOT B CyXU€ CTEPHIIbHBIE TPOOUPKHU WiK yamku [lerpu.

3. BckpbiTue OpromHoNM monoctd. B mocieqHioo odepenb BCKPBIBAIOT
OpIOIIHYIO TOJIOCTh. [ 9TOro MNpPOM3BOAAT TPOJOJBHBIA pa3pe3 OpIOLIHOM
CTEHKA OT MEUEBHMJIHOI'O OTPOCTKA BJIOJIb O€JIOW JMHUMU W TMONEPEYHbIA — BIOJIb
peOepHBIX NyT; JIOCKYThl OpIOUIHOW CTEHKHM OTBOPAUYMBAIOT BJIEBO U BIIPABO.
KuilleyHuK OTTATUBAOT MUHIIETOM BJIEBO JI0 TEX IMOP, MOKAa HE OOHAXATCs MOYKH,
IIEYEHb U CEJIE3EHKA.

[Tpu ocmoTpe OprouIHON mojiocTH 00pallaloT BHUMAHUE HA OTKJIOHEHMS OT
HOPMBI pa3MepoB, (OpPMBI, LIBETA U KOHCHCTEHIIMM OPraHOB, a TAKXKE HaJW4He
HOBOOOpazoBaHuil. JlJi1 BUPYCOJIOTMYECKOTO HCCIENOBAaHUS OepyT KYyCOUKHU
OpraHoB OPIOLIHOM MOJOCTH U TUM(DATUUECKHUE Y3IIbI.

4. BckpeiTHe uepenHoil KOpoOkH. B HEKOTOpBIX ciaydasx BCKpPBIBAIOT
yepenHyo KopoOky. s 3Toro )XuBOTHOE (UKCHUPYIOT B OPIOIIHOM IOJIOKEHUU
(cnuHOM KBepXy), AENaloT KPYroBOWM pa3pe3 KOXH MO IIee W, MOoJpe3asl YUIHbIe

PaKOBUHBI, CTSATHBAIOT €€ Brepen 4yiakoM. OOHaXUBIIYIOCS KpBIIIKY 4Yepera
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YAQIIIOT TyTEM €€ BbUIAMBIBAHMS, CTAPasACh HE NOBPEAUTH TOJIOBHOM MO3T.
OcmoTp OTJIEJIOB T'OJIOBHOTO Mo3ra 0OBIYHO HE BBISIBIISICT
IIaTOJIOTOAHATOMHUYECKUX U3MEHEHUN.

[ToaTomy OepyT KyCOUKM MO3ra M3 pa3HbIX OTAEJIOB U JENAI0T MpPenapatsl
OTIIEYaTKH Ha IPEIMETHOM CTeKJIe (K OO€3)KUPEHHOMY CTEKIYy IPHKIAIbIBAIOT
Cpe3bl MO3TOBOM TKaHM).

13 Bcex B3ATHIX P00 OpraHoOB U TKaHeW NpuroToBisioT 10 % cycnensuu no
U3BECTHOM METOMKE, IPOBOAAT KOHTPOJIbHBIE TOceBbl HAa 00bruHbIe MITA u MIIb
WIN caxapHble Ha OaKTEpUANbHYIO 3arpsi3HEHHOCTb, J0 TMOJYYEHUS Pe3ylbTaToOB

CYCIICH3MH XpaHsT npu Temmeparype ot -20 1o -70 °C.
28.1. KyabTUBMpOBaHHE BUPYCOB B Pa3BUBAIOIIMXCH KYPUHBIX IMOPHOHAX

Meroa KylnbTUBUPOBaHUSI BUPYCOB B Pa3BUBAIOLIMXCS KYPUHBIX 3MOpHOHAX
NOJIy4nJ IIHUPOKOE pa3BuTHE 1nocie padboT Byapydda u I'ynnacuypa, kotopsie B
1931 r. mpousBenu 3apak€HUE XOPUOH-AJIAHTOMCHOM OOOJOUYKH KYypHUHOTO
IMOpPUOHA BUPYCOM OCIIBI KYP.

KynpTuBUpOBaHME BHUPYCOB B KypHUHBIX OSMOpPHOHAX MPOBOIAT IS
CHEQYIOIINX LIENEH:

1) nepBUYHOrO BBIJEICHHUS BUPYCOB (MHAMKAIMSA) U3 HCCIEAYEMOTO
MaTepuaa npu AMarHoCTUKE BUPYCHBIX OOJIE3HENH;

2) mnoJiydeHusi OOJIBIIOr0 KOJMYECTBA BHUPYCCOAEpKAIIEro Marepuana,
HEOOXOMMOTr0 JUIs U3TOTOBJIEHUS] OMOJIOTMYECKUX MPenapaToB (BaKIMH);

3) noanep>KaHus )KU3HEAEATEILHOCTA BUPYCOB B JIAOOPATOPHBIX YCIOBUSX;

4) TUTpOBaAHUS BUPYCOB;

5) uaeHTUGUKALMKY BUPYCOB B PEaKLMU HEUTpaIU3aIiu.

KynpTuBHpOBaHME BHpPYCOB B KYPUHBIX 3MOPHOHAX HMEET CIEAYIOIINE
IpEeUMYIIECTBA Mepe]l APYTUMU OHOJIOTHUYECKUMH CUCTEMaMHU:

YYBCTBUTEIBHOCTh K OOJIBIIMHCTBY 300MATOI€HHBIX BHUPYCOB, HH3Kas

34PaKCHHOCTb JIATCHTHBIMHU I/IH(l)eKI_II/IHMI/I, KOTOpPBIC YaCTO BCTPCHAKOTCA Y
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71a00paTOPHBIX KUBOTHBIX;

pocTas TEXHUKA KYJIbTUBUPOBAHUS;

HKOHOMUYHOCTb.

OpHako ATOT METOJI UMEET M OTpHIATEeNIbHbIE CTOPOHBI: HE BCE BUPYCHI
Pa3MHOXKAIOTCSI B KYpPUHBIX 3MOpHOHAaX; AMOPHOHBI 4YacTO OBIBAIOT 3apakKeHbI
MOCTOPOHHUMH OakTepUsIMH M BHpPYCaMH — CaJlbMOHEJUIAaMH, BHPYCaMu
JIeK030B, OpOHXUTa NTHIL, O0Jie3HN Mapeka.

Jl7is KyJIbTUBUPOBAHMSI BUPYCOB OOBIYHO MCHOJB3YIOT KUBBIE SMOPUOHBI 7-
13 cyrounoro Bo3pacta. fiilia JOMKHBI OBITH CBEKeCHECEHHBbIMU (He Oonee 10
CYTOK), BBICOKOI'O KadyecTBa, C 00N CKOpJIyHOM M YUCTBIMU. MBITh UX HENb3,
TaK KakK MPH 3TOM 3aKPBIBAIOTCS MOPBI, B PE3YJIbTATE YETO HAPYIIACTCS JBIXaHHE
IMOpPHOHA.

Jlns ompeneneHus >KU3HECTIOCOOHOCTH 3MOpHOHA SHIla MPOCBEYMBAIOT Ha
oBockore. JKuBoil AMOpHOH TOJABMKEH, XOPOIIO BHAHBI KPOBEHOCHBIE COCY.IBI,
HAIOJHEHHBIE KPOBBIO, U IYJbCALMS TJABHOW aylJaHTOMCHOW BeHbl. IlormOme
SMOpPHOHBI HETOABM)XHBI, UX KPOBEHOCHBIE COCYABl 3alMyCTEBAIOT WM B HUX
OTMEYaeTcsl MPEPbIBUCTOCTb, MHOTJA BUAHBI MY3BIPBKU Ta3a, MOJHUMAIOLIUECS
BBEPX.

[Ipy oBOCKOMMPOBAaHMM HA CKOPJIYIE MPOCTHIM KapaHIalloM OTMEYaloT
IPaHUIly BO3JYIIHOM KaMmepbl, MECTO pAaCHOJIOKEHUS HSMOpPHUOHA U KpYIHbIE
KPOBEHOCHBIE COCYJIbI, KOTOpPHIE CIIy’)KaT OPUEHTHPAMH M TIO3BOJSIOT BHIOpATh
METO/ 3apasKeHUSI.

3apaxkaloT ~ KypuHbIE  3MOpPHUOHBI ~ BUpycaMu  (BUpYyCCOJEp KAIUM
MaTepuanioM) B OOKce ¢ COOTIOICHUEM CTEPUIIBHOCTH U OCTOPOKHOCTU. CKOpIyITy
Aiila B 00JIaCTH BO3JIYIIHOTO NPOCTPAHCTBA W HA CTOPOHE PACIOJIOKEHHUS
AMOpHOHA TIIATEIBHO 00pa0aThIBAIOT CIIUPTOM, OOXKHUTAIOT, a 3aT€M CMa3bIBAlOT
pacTBOpOM HoJa.

Bri6op Merona 3apakeHusi 3aBUCUT OT TPOIHOCTH BHUpYCa — CIIOCOOHOCTHU
pa3MHOXXaTbCS B ONpEACICHHOW TKAaHW, B pPE3yJIbTaTe dYero MPOUCXOIUT

MPEUMYIIIECTBEHHOE TIOPaXXEHUE OTACIbHBIX OpraHoB »MOpuoHa. Hampuwmep,
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BUPYCHl TPYHIBI OCIBbl XOPOUIO Pa3MHOXKAKTCA Ha XOPUOH-AJLITAHTOMCHOM
000JI04Ke, BUPYC MapoTUTa — B aMHUOHE, a BUPYCHI rpunma, 6o1e3nu Hprokacna,
YyMbI IUIOTOSIHBIX — B aMHUOHE M aJUTAHTOMCHOM ToJiocTu. KypuHbie sMOpHOHBI
HIMPOKO  UCTOJB3YIOT NIl KYJbTUBUPOBAHUS MHOTHUX BHPYCOB:  OCIIBI,
OCIIOBAKIIMHBI, MPOCTOr0 Trepreca, SHIEPaIUTOB, MapaMUKCOBHPYCOB, TPHUIIIA,
OellieHCTBa, MApOTHUTA, JUXOPaAKH JOJMUHBI PU(T, OMCKOW TreMopparnyeckoit
JUXOPAJKHU U JIp.

Jlnsg  3apakeHust KypUHBIX SMOpPHOHOB BHUpycaMH HambOojee dYacTo
INPUMEHSIOT CIEAYIOIINE METOIBI:

1) Ha XOpUOH-AJUTAHTOUCHYIO 000JIOUKY;

2) B aJUTAaHTOUCHYIO TI0JIOCTb;

3) B aMHUOTHUYECKYIO MOJIOCTb.

3apakeHUE Ha XOPUOH-AJUIAHTOMCHYIO O00JIOYKY OOBIYHO IIHPOKO
UCIIOJIB3YIOT JIJISl KyJIbTUBUPOBAHUS J€PMATOTPOIHBIX, HEKOTOPBIX MAHTPOIHBIX U
HEHPOTPONHBIX BHUPYCOB (OCIBI, JIAPUHIOTPAXEUTA, YyMbl KPYIMHOI'O POraToro
CKOTa U IUIOTOSIAHBIX, OoJie3Hn Ayecku, capkoMbl Payca u ap.). C 3Toi 1ebio
cOOKy siilla Ha CTOPOHE PacHOJIOKEHUsI SMOpPUOHA KOHIIOM NHUHIIETA, UIJION WIN
CHEeLMAbHBIM ~IPOOOWHUKOM MPOKAJIBIBAIOT CKOPJIYNY U IPOCBEPIUBAIOT
HeOosbIoe oTBepcThe. To ke camoe JenaloT M Haja ILEHTPOM BO3AYLIHOTO
OPOCTPAHCTBA U OCTOPOXKHO  HAJpPHIBAIOT  IMOJACKOPIYIHYIO  OOOJIOUKY.
Bupycconepxkammin  marepuan B pose  0,1-0,2 M HaHOCAT Ha XOpPHUOH
QJUIAHTOUCHYIO  O0OJIOUKY W C  TOMOIIBK  PE3WHOBOIO  OaJIOHYMKA,
IPUCTABICHHOTO K OTBEPCTUIO BO3AYLIHOTO IIPOCTPAHCTBA, 3acachblBaroT.
OTBepcTusi 3aKpBIBAIOT PACIUIABICHHBIM MapauHOM; KypUHBIE AMOPHUOHBI
MOMEIIAOT B TEPMOCTAT B TOPU30HTAIBHOM IOJIOKEHHUH.

['ubens HMOproOHOB HacTymnaeT uepe3 24-96 4 u Oosiee Mocie 3apaKeHUs B
3aBUCUMOCTH OT OMOJOTUYECKUX OCOOEHHOCTEN BBOJAMMOTO BUpPYCa.

3apakeHue B AJUITAHTOMCHYIO IOJIOCTh HCIOJB3YIOT I KYJIbTUBUPOBAHUS
BHUPYCOB I'pUIINa, KJIEMIEeBOro 3HIedannTa, oonesnu Helokacna, sH1edaiomMmuenura

Jomanen, Oone3Hn AyeckH, 4yMbl IUIOTOsiIHBIX u Ap. CymectByer 4 crnocoba
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BBEJICHUSI BUPYCCOJAEPIKAILEI0 MaTepHaja B aUIAHTOMCHYIO IMOJIOCTh 3MOpHOHA.
Bo Bcex ciydasx Ha CTOpPOHE pacHoJOXKEHUs SMOpHUOHA JIE€Jal0T OTBEPCTUE Ha
CKOpJIyIle U TOJCKOPIYMHON 000J0YKe, Yepe3 KOTOPOE BBOIAT WY MIMPHIIA.
I'myOuHa BBeIEHUS MpPU NEPBOM CIIOCOOE COCTABISET 3 MM, IpU BTOPOM — 5 1OJ
yriom 45 °C, nipu tperbem — 10-12 1 mpu getBepToM — 20-25 Mm. JI03a BBOAUMOTO
BUpyccoJepxkamero marepuana cocraeiser 0,1 mu. OtTBepcTuss 3aKpbIBarOT
napauHOM; 3apakK€HHbIE KypHUHbIE SMOpPHUOHBI B BEPTUKAJIBHOM IOJIOKEHUU
noMmenaT B TepmoctaT. Cpoku rubenu >MOpHOHA XapaKTepHBI JJISl JTaHHOTO
BO30YIUTEIIS.

3apakeHHe B aMHUOTHUYECKYIO MOJIOCTh MCIONb3YIOT JI KyJIbTHUBHUPOBAHMUS
BHPYCOB TPUIITA U MMAPOTUTA, KOTOPHIE TPOHUKAIOT U PAa3MHOMKAIOTCS B PA3TMUHBIX
KJIETKaX SMOpHUOHA, KOHTAaKTUPYIOLIUX C aMHUOTUYECKOM KUAKOCThIO. Jliis
paboThl  WCMONB3YIOT OBOCKON. B  IeHTpe BO3AYIIHOTO MPOCTPaHCTBA
MPOKAIBIBAIOT CKOPJIYNY U TMOACKOPIYIHYIO O00OJOYKYy, 3aTeM IOJ KOHTPOJEM
rjla3a Uriay C TYNbIM KOHLIOM HAaIpaBJIAIOT B CTOPOHY 3MOpPHOHA /10 T€X MOp, MOKa
OH HE CcleNaeT pe3Kuil Tom4oK Hazan. OTBepcTHE 3aKpbIBAIOT MNapapuHOM;
3apakeHHbIE AMOPUOHBI B BEPTUKAJIBLHOM IOJOKEHUH MOMEILIAIOT B TEPMOCTAT.

Cpoxu rubenu sMOPUOHOB XapaKTEPHBI 1JIs1 JAHHOTO BO30YIUTES.

28.2. JkcnepuMEHTAJbHOE 3apaskeHue KyPUHbIX SMOPHOHOB BAKIIMHHBIMH

HITaMMaMHi BUPYCcOB 0osie3Hu Hbrokacia u ocnbl nITUiL

bonesnr Hoptokacna (a3uarckas uyma, IceBouyma) — BBICOKOKOHTaruo3HOE
3a00/ieBaHNEe Kyp M WHJEEK; B MCHbBIIEH CTENICHH TMOABEP>KEHBI IPYTHE BHUJIBI
JOMAllHUX M JUKUX NOTUL. Pa3znuuaor detbipe (OpMBI  KIMHHUYECKOTO
MPOSIBJICHUSI: CBEPXOCTpasi, ocTpas, nmojaoctpas u jerkas. Bo3oynurens — PHK-
CoJIepIKaIlMi BUPYyC U3 ceMericTBa Paramyxoviridae.

[lo crenmeHn TATOTEHHOCTH JJI MOTUL  PAa3IAYalOT  BEJIOTCHHbIE
(BBICOKOBHPYJICHTHBIE), ~ ME30T€HHble  (YMEPEHHOM  BHUPYJIEHTHOCTH) H

JeHTareHHble (CcIaboOBHPYJICEHTHBIE) INTaMMbl Bupyca ©Oosne3nu Hrprokacna.
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3apakeHHas BEJOI€HHbIMM IITAMMAaMH NTHLIA, HE MWMEIOWAs I[MaCCUBHBIX
MaTEPUHCKHUX aHTUTEN, orudaeT. Me3oreHHsle mraMmbl (I0J00OHBIE BAKIIMHHBIM
HITaMMaM) BBI3BIBAIOT JIETABHBIA UCXO Y UBILIAT A0 45-60 cyTouHOro BO3pacra;
cpeau OoJiee B3pOCIONW NTHILBI CMEPTHOCTh aocturaer 25-30 %. JleHtareHHbIE
IITAMMBbI BBI3bIBAIOT y LBIUIAT cIa0yl0, WM aTUIHYHYI0, popMy OO0JIe3HM; Aaxke
IPU BHYTPUMO3TOBOM 3apaKCHUU IBIIJISATA HE THOHYT.

Bce mtammel Bupyca 6ose3nn Hprokacia Xopomo penpoayluupyroTcs npu
36-37 °C B KypuHBIX dMOPHOHAX; CPOKH THOEIH OOYCIOBICHBI MATOTEHHOCTHIO
BHpyCa M METOJIOM 3apa)keHus. JIeHTareHHble ITaMMbl HE BBI3BIBAIOT T'HMOEIN
HMOpPUOHOB, €CIM B IKEJITKE MPUCYTCTBYIOT CIEeUU(PUUECKHE aHTUTENA.
BenorenHbie U ME30T€HHBIC HITAMMbl BBI3BIBAIOT OBICTPYIO THOEIb SMOPHOHOB
(uepe3 30-48 4), )KENTOUYHBIE AHTUTENIAa HE OKAa3bIBAIOT BUPYCHEUTPAIU3YIOLIETO
JEUCTBUSL.

JUis  BeigeneHus  Bo30yauTenss  Oone3nn  Hplokacima — MCHOJB3YIOT
pa3BuBaromMecs KypuHble 5MOpuoHbl 9-10 cyTouHOro BO3pacTa, KOTOPBIX
3apa)kal0T BUPYCCOJAEPKAIIMM MATEPUATIOM B aJNIAHTOMCHYIO MOJIOCTh B fo3e 0,1
M. BupyccomepxkamuM martepuaniom ciayxuT 10 % cycneH3us W3 TKaHeW
rOJOBHOTO MO3ra, CEJIE3€HKM M JIerkuxX MnaBmux nOtuill. KypuHsle sMOpHOHBI
norubarot uepe3 48-60 u mocne 3apaxkenus. Hainume BHpyca B alslaHTOMCHOM
KUIKOCTH OIIPEAEIISIFOT B PEAKLUN TE€MarTIIF0THHALINN.

JUIsl SKCHEpUMEHTAILHOTO 3apaKeHUs KypUHBIX SMOPHUOHOB BAaKUIMHHBIN
BUpyc 6osie3nn Hprokacna B no3ze 0,1 mi1 HA OAMH KYpUHBIM SMOPHOH BBOJST B
AJIJITAHTOMCHYIO MOJIOCTh C MOMOILBIO OJTHOTO U3 YETBIPEX CIOCO00B. 3apaKeHHbIX
KYPUHBIX 3MOPHOHOB MHKYOUPYIOT B BEPTUKAIBHOM MOJIOKEHUH Mpu 37 °C no ux
rulenu.

Ocna nTui — KOHTaruo3Hasi 0O0Jie3Hb Kyp U TOJyOei, MposBISIOIasicsS B
IByX (¢opmax - ocneHHOM u audrteputndeckoil. Bo3oymurens - JIHK-
coiep Kaliii BUpyc U3 poaa AVIpoxvirus cemeiictBa Poxviridae. Bupycel ocmbl
Kyp M roiyOell XOpoIIO pa3MHOXKAIOTCS Ha XOPHOH-aJUIAHTOMCHOM 000JI0YKe

KypuHOTO 3MOpHoHa mpu 37 °C. Oun pasmmuarorcs MEXIy CO00i MO XapakTepy
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MOpaXeHHsI 000JI0YKU U CTETIEHU TeHEepaIM3alliy B TEJIE 3apO/IbIIIa.

[ItaMMBbl KypHMHOTO BHpYyCa OCHBI TOPaXKalOT XOPUOH-AIAHTOUCHYIO
000JI0YKY ¥ OOHApY>KMBAIOTCA B TKAHSAX M OpTraHax 3apojblllia B BUIE OCIHH
cepoBaro-6enoro  1Bera. ['oayOuHBII ~ BUpyC  OCHbl  HE  BBI3BIBAET
reHEepaIM30BaHHOIO MPoliecca B AMOPUOHE M PA3MHOXKAETCS MPEUMYIIECTBEHHO B
OTCJIOEHHOM Y4aCTKE XOPHOH-aJUIAHTOUCHON 000JIO0UYKH.

JIist BbIZENeHUsT BO3OYIUTENS] OCIHBI MTHUI[ MCIHOJB3YIOT Pa3BUBAIOIIUECS
Kypunble SMOpuoHbl 10-13 cyrodyHoro Bo3pacTa, KOTOpBIE 3apaskaroT
BUPYCCOJIEPKAIIUM MAaTepUATIOM Ha XOPHUOH-aJUIaHTOMCHYIO 000510uKy B g03e 0,1
M. Bupycconepxamum matepuanom ciayxkuT 10 % cycrneH3us, MpUroToBieHHas
U3 TKaHe cepexek, OOPOJaBOK, MAPEHXMMATO3HBIX OPTaHOB W TOJOBHOT'O MO3Ta
MaBIIMX MTHUIl. 3apakeHHbIe KypUHbIE 3MOpPUOHBI TorubaroT uepe3 3-6 CyToK
nocine nHpuupoBanusa. Hanndue Bupyca onpenensior ¢ MOMOIIBI0 MUKPOCKOITUU
IpernapaToB-Ma3KoB M3 OCHHH HAa XOPHUOH-aJUTAHTOMCHOW 000JI0YKe »MOpHOHA,
oOpabotaHHbIX 1O Mopo3oBy, u B peakiuu Auddy3HOH MpEIUIUTAIIY.
AHTATEHOM 11 PEaKIWH CIYy)KAT CYCHEH3HS €3 TOPaKEHHONW XOPHOH-
JJTAHTOMCHOM 00O0JIOUKH.

JIJIst DKCIIepUMEHTAIBHOTO 3apa)KEHUsl BAKIMHHBIA BHUPYC OCIHBI TOJIyOei
(mrramm Hero-JIxepeu) B go3e 0,1 mi1 Ha KypuHBIH SMOPHOH HAaHOCST Ha XOPUOH-
AUTAHTOMCHYIO 000JI0YKYy. 3apakeHHbIE KypHUHBIE AMOpPHUOHBI WHKYOHUPYIOT B

0
rOpU30HTATIBLHOM ToJIoxkeHuu npu 37 “C 10 ux rudenu.

28.3. BckpbiTHe MOrUOIIUX KYPUHBIX SMOpUOHOB. [Ipu3HaKku pa3MHoKeHUs
BHpYca M naroJioruyeckue usmeHenus. [losyyenue Bupyccoaep:kaiiero
MaTtepuaja. UHaukanus Bupyca B KanejbHO peakiuy reMarrJiioTHHAIIUA

(PTA)

[Tocne rubenu 3apa’k€HHBIX KYPUHBIX SMOPHOHOB B CPOKH, OMpPEEICHHbIC
JUISL KaKJIOT0 BHUPYCa, MX BCKPBIBAIOT, COOMPAIOT BUPYCCOAEpKAUIMI MaTepHal,

KOTOpBIfI MOJKET OBITh HCIIOJIB30BaH JJIA I[EU'IBHGI\/JIHII/IX BHPYCOJIOTUYCCKHX
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VCCIICIOBAaHNM.

Jist  ompeneneHuss  SKU3HENEATEILHOCTH AMOPHUOHBI  MPEXKIE BCETO
OCTOPO’KHO MTPOCMATPUBAIOT HaJ OBOCKOMoM. [lorudimme sMOpHuOHbI HE 00JaAat0T
MOABWKHOCTBIO, MX KPOBEHOCHBIE COCYHbl 3aryCTEBAIOT, WJIM B HHUX BbIpa)K€Ha
MPEPBIBUCTOCTh. Y OCAUBIIUCH, YTO SMOPHOHBI MOTHOJIM, MX OXJAXJAIOT B
XOJOMIBHUKE TPH TemrepaType ot -4 10 -6 °C B Teuenue 2-3 4 715 TOTO, 4TOOBI
MPOU30LUIO CYXEHHE KPOBEHOCHBIX COCYJOB M TEM CaMblM YMEHBIINIACh
OMACHOCTh KPOBOTEYEHHS. JTO TAPAHTUPYET MOITYYEHUE YUCTOW, CBOOOIHOM OT
KpPOBU BUPYCCOJEPKALIEH HKUIAKOCTH.

BcekpriTe sMOpHoHa U B3SITHE BUPYCCOJIEPKAIIETO MaTeprasa BRIMOTHIIOT
B OOKCE C COOII0JIEHUEM CTEPHIIBHOCTH U OCTOPOKHOCTH.

Ilepen  BCKpBITHEM  CKOpPJIYNy HaJ  BO3AYLIHBIM  IPOCTPAHCTBOM
JNe3UHOUIMPYIOT CIUPTOM, OOXKUTAIOT U THIATEIHLHO 00padaThIBAIOT HACTONKOMN
Hona. CTepUIIbHBIMUA HOXHUILAMHU CPE3a0T CKOPIYIy Ha 2-3 MM BbILIE FPAHMIIBI
BO3IYIIIHOT'O IPOCTPAaHCTBA. M0 ClIerka HaKJIIOHSIOT B CTOPOHY U 4epe3 MPOKOI B
XOPUOH-AJIJITAHTOMCHON ~ 000JIOUKE  MAacCTepOBCKOM  MUMETKOM  OTCAChIBAIOT
AUTAHTOMCHYIO KUIKOCTh, N30€erasi MOBPEXICHUS COCYJIOB, YTOOBI IPEIOTBPATUTH
ancopOLuI0 BUpyca Ha JpUTpouMTax. Bupyccoaepxkairyro KUAKOCTh 0€3
KOHCEPBAHTA COXpAHSIOT pH Temmeparype Hivke -20 °C. OT ogHOro SMOpHOHa
MOXHO cobpath 6-10 M3  aJIJaHTOMCHOW KUAKOCTH. bakrepuanbHyro
3arpsI3HEHHOCTh B3SITOM JKUIKOCTU mpoBepsitoT noceBoM 0,1-0,2 mi Ha 0ObIYHBIE
MITA u MIIB.

Hanmvure reMarriroTHHHUPYIOMIETO BHUpPyCa B aJUIAHTOMCHOM KUIKOCTH
ONPENEIAIT C MOMOIIBID OPUEHTHPOBOYHOM PEAKIMU IeMarrmroThHAnuu. s
ATOTO Ha XOPOIIO MPOMBITHIE TPEAMETHBIC CTEKJIA WK KaQeTbHYIO TUIUTKY 0€JI0ro
[BETA HAHOCAT OAHY Kamuiro 5 % B3BECHM HSPUTPOLUTOB Kyp M OJHY KaIUlto
BUpYccoJepKaiiend KUAKOCTH. CTEKISIHHON MajloYyKOM WM OTJIOMAaHHBIM KOHLIOM
MMACTEPOBCKOM  THUIETKH  KUAKOCTh  nepeMmemmBaror. [lpy  Hammuuwm
reMarrJlOTHHUPYIOIIEro BHpyca 4depe3 2-5 MHH B LIEHTPE CMECH MOSBIISIOTCS

XJIONbs  ArTJIOTUHUPYIOUIMX JSPUTPOLUUTOB, a Kpas IPOCBETVISIOTCSA;, NPHU
134



OTCYTCTBUM BHUPYCA CMECh OCTAETCSI MyTHOM.

JIist B3ATHS TMOPAXKEHHOM XOPHOH-aJUTAHTOMCHOM OO0OJIOUKM HOKHUIIAMU
MOJPE3AI0T €€ Ha TPAHULE C BO3AYLIHBIM IPOCTPAHCTBOM, YIAIAKOT 3TOT €€
y4acTOK. 3aTeM W3BIEKAIOT BCE colepkumoe 3MOpuoHa B damky llerpu, a
XOPUOH-AJJIAHTOUCHYIO 000JIOUKY MOMEIIAIOT B OTACIBHYIO CTEPHIIBHYIO YallIKY,
TIIATEIBPHO PACHPABISIIOT ¥ MaKPOCKONMUYECKH HCCIAEAYIOT Ha TeMHOM (oHe.
Haubonee xapakTepHble H3MEHEHHUS Ha XOPHOH-AJJIAHTOMCHOW 0O00JIOUKE
COOTBETCTBYIOT JAaHHOMY BHPYCY: OYEHb 4YacTO MPOCMATPUBAKOTCS OKPYTJIbIC
BOCTIAJIUTEIIBHBIC HETPO3pavyHbIe 0Yaru, 0eJecoBaThie MEePIaMyTPOBBIC OJISIIKU C
HEKPOTHUYECKUM IIEHTPOM, CEPOBATO-OENIbIN LIBET OCIHH, PACHIUPEHUE COCYJOB U
np. Matepuan o0s3aTeIbHO MPOBEPSIOT HA OaKTEpUATbHOE 3arpsi3HEHUE MTOCEBOM
Kycouka 06omouku Ha MITA u MIIB. JIj1st THCTOJIOTHYECKUX UCCIEA0BaHUM OepyT
MONEPEYHBIE CPE3bl XOPUOH-AJIAHTOUCHOU 000JIOUKH.

J{nst manbHENIINX BUPYCOJOTHUECKUX UCCIEAOBAHUN TOTOBIT OJHOPOIHYIO
Maccy, JUIsl 4ero XOpPHOH-aJUIAHTOMCHYIO OO0OJIOUKY pacTHUPAOT B CTEPHIIBHOU
CTYNKE C MECKOM, J1I00aBIIsAsl CTEPHIbHBIN (PHU3UOJIOTHYECKUIN pacTBOP A0 00beMa,
yTo0BI TtoTyunTh 10-20 % cycnensuro. Cycrnensuto neHtpudyrupyot npu 3000
o0/MuH B TeueHue 15-20 MHUH; HAZAOCATOUYHYIO KUJKOCTH HCIIOJIB3YIOT Kak
BUpYyCCOAEpXKAIMKA  MaTepuas. Hanuume TreMarraoTUHUPYIONIETO  BHpYyca

OIIpCACIIAIOT B OpHGHTHpOBO‘-IHOfI PCaKOU reMarrjirOTuHaluu.

29.1. Ucnosib30BaHMe KYJbTYP KJIE€TOK M TKaHell B BUPYCOJIOTHH.
IIuTaTenbHbIE CPeAbl, COJIEBbIE PACTBOPLI U IPYrHe KOMIIOHEHTHI.

IHocyna u ee moAroToOBKA

Pycckuii uccnenoBarens A. E. TonyOGeB BnepBeie B 1874 1. nan
TEOPETUYECKOEe OOOCHOBAHME BO3MOXHOCTH KYJIbTHUBUPOBAHHUS TKAHEH BHE
opranu3zma. Haunnag ¢ 1940 romoB MeTOJ KyJbTUBHPOBAaHUSA TKAaHEH IMOIy4aeT
BECbMa IIMPOKOE NPUMEHEHHWE BO MHOTHX OOJIACTAX HKCIEPUMEHTAIbHOM

OWoNoTMY, B TOM YHCJIE MPU PEHICHUH Psjia TEOPETHUECKUX M TMPAKTHUYECKUX
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BOIIPOCOB BUpyconoruu. KileTku, KyJabTUBHUPYEMBIE UH GUMpPO, OYEHb OBICTPO
CTaJIM OOBIYHBIM OOBEKTOM IPU U3yUYEHUU BUPYCOB KUBOTHBIX.

KyapTypbl TKaHU M KIETOK MPEACTABISIIOT COOOM KYyCOYKH OpPraHOB WIIU
TKaHE WM HX OTIEJbHBIE KIETKH, COXPAHSAIONIME KUZHECIIOCOOHOCTh U
Pa3sMHOKAIOLIKMECS B IUTATEIILHOM Cpelle BHE OPraHU3Ma.

KynpruBupoBaHHe BUPYCOB B KyJIbTypax TKAHU U KIETOK B BUPYCOJIOTHUU
IIPUMEHSIOT B CIEAYIOLINUX LEISX:

1) nns 3ameHbl 1a0OPATOPHBIX W TOMAIIHUX JKUBOTHBIX HPH BBIICICHUU U
WHJMKAaluU BUPYCOB;

2) s Tody4yeHUs OOJbIIOrO KOJIMYECTBAa BHUpYCa, HEOOXOJUMOTO IS
IPOU3BOICTBA OMOJIOTMYECKUX MPEMAPATOB — BAKIIMH U JUATHOCTUKYMOB;

3) uis ©3ydeHUsl pa3BUTHUS BUPYCa B 3aPAKCHHBIX KIIETKaX.

Paznuyaror nBa THIa KymnbTyp: KyJIBTYpbl pacTylMX TKAHEWM W KyJbTYpbI
NEPEKUBAOINX TKAHEH.

Hanbonee pacnpocTpaHeHHbIE CHOCOOBI BBIPAIIMBAHUSA KYJIBTYp KIIETOK:
IIEPBUYHBIE KYJIBTYpPbl KIJIETOK, KYJIBTYPHl IIEPEBUBAEMBIX KIETOK M KYJIbTYPBI
JUIUIOUIHBIX KIIETOK. llepBUUYHBIE KyIbTYphl KIETOK IIOJIy4arOT IIyTEM II0CEBa
KJIETOYHOM B3BECH, MPUTOTOBIICHHOI B pe3yJbTaTe (PEpMEHTaTUBHOIO PACIICIUICHHS
Tkaned. IlepeBMBaeMble KIJIETKM — OTO KyJbTypa KIJIETOK, CIOCOOHas K
pPa3MHOKEHHIO BHE OpraHM3Ma HEOIpeNIeNIeHHO JunTenbHoe Bpemst. Hanbonee vacto
IIPUMEHSAIOT KYJIBTYPBl KIJIETOK, BBIACIISIEMBIE M3 HOPMAIBHBIX M PAKOBBIX TKAaHEW
yejoBeka. Cpelyd HHMX IIUPOKYIO M3BECTHOCTh MMOJydYWsa JIMHHMA Kietok Hela,
IIOJly4YeHHAss M3 ONyXOJIM WIEWKH Marku denoBeka. llltamMmmoM murionaHeix
KJIETOK  Ha3bIBaeTcsl  MOPQOJIOrMYECKH  OJHOPOAHAS  MOMYJSMsS — KJIETOK,
CTaOWJIM3UpOBaHHAasE B  Mpollecce  KYyJIbTHUBUPOBAaHWUS UM  6umpo, HMEIoLIas
OIPAHUYEHHBIN CPOK KU3HHU.

Meron KyJbTUBUPOBAHUS NEPEKUBAIOIIMX AKCIUIAHTATOB SIBISIETCSI OIHUM W3
HanOoJiee MPOCTBIX; €ro HWCHOJB3YIOT IS BbIpallMBaHus BUPYCcOB. B ormmume or
KYJIETYpbl PaCTyILUX TKAHEW, IZIe MPOUCXOAUT POCT KIIETOK, TKAHEBBIE SKCILIAHTATHI

CIIOCOOHBI JIUIITH TIEPEKUBATH, COXPAHSIS MPUCYIITYIO UM >KU3HECTIOCOOHOCTb.
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Kynbtypel  pactynmx — (QUKCHpPOBAaHHBIX)  SKCIUIAHTATOB  TKaHEW — —
KyJIbTUBUPOBAHNE KYCOUYKOB TKaHU, (PMKCUPOBAHHBIX B CTYCTKE IJIa3Mbl. B HacTosiiee
BpPEMs1 B OCHOBHOM HCIOJIB3YIOT OJTHOCJIOMHBIE KYJIBTYPhI KJIETOK, PACTYILME HA CTEHKE
(1akoHOB, MPOOUPOK, yariek [letpu u matpacax.

Jist pocta M pa3sMHOMKEHHS KJIETOK BHE OpraHu3Ma HEO0OXOJUM KOMILIEKC
bU3MKO-XUMHUYECKHX  (DAaKTOPOB. TeMmIeparypa KyJbTHBUPOBAHMWS, KOHIICHTpAITHS
BOJIOPOIHBIX MOHOB (pH), ompezernsieMoe cojepkaHue HEOPraHMUYECKUX COSIUHEHUH,
YIJIEBOJIOB, AMUHOKHUCIIOT, OEJIKOB, BUTAMHUHOB, KHCJIOPOJIa U TMOKCHU/IA YTIIEpOa.

[To xapakTepy BXOJSIIMX KOMIIOHEHTOB MUTATEIbHBIE CPEbl IOAPAICISIIOT Ha
JIBE TPYNIbL 1) HaTypalibHbIE Cpefbl, COJICpIKAIME ECTECTBEHHBIE KOMITOHEHTHI
(CBIBOPOTKY, =~ aMHUOTHYECKYIO O KMJIKOCTH M Jp.); 2) CHHTETHYECKHE U
MOJTyCUHTETUYECKUE CPETIBI.

HatypanbHble cpelibl COCTOAT W3 CMECH COOTBETCTBYIOIIUX COJIEBBIX
pacTBOpOB (XeHKca 1 Dpiia), CIBOPOTKH (3KMUBOTHBIX U YEJIOBEKA), TKAHEBOTO SKCTPAKTA
(AMOpPHOHOB Kyp, KOpOB, YEJIOBEKa), THApOIM3aTa JakTadbOymuHa. KommuecTBo
KaXJI0T0 MHTPEUEHTA B PA3IMUHBIX MTPOIMUCSX CPEJl 3HAUMTEIILHO BapbUPYET.

CuHTEeTMYECKME MUTATENbHBIE CPEAbl MOMXHO MOAPA3JCIUTh HA JIBE OCHOBHBIC
TPyNmbl:  OOCSCTICUMBAIOIIME POCT WM Pa3MHOKEHHE  KJIETOK  (POCTOBEIE),
MOJIEPKUBAOLUE KIIETKH B dKU3HECTIOCOOHOM COCTOSTHUY B TEYEHHE KOPOTKOTO CPOKA
(Mo IepKUBAIOIITHE).

[TonnepxuBarolie CHUHTETUYECKUE W TOYCUHTETUYECKUE CpEeIbl TOTOBST,
MCMOJIB3Ysl N30TOHUYECKHE PacTBOPHI (XeHKca U Dpiia) ¢ 100aBIEHUEM aMUHOKHUCIIOT,
BUTAMHMHOB, KO-PH3UMOB M HYKJIeoTHIIOB (cpema Urma, cpema 199 u np.). B takux
cpenax KJIETKH MOTYT CYIIECTBOBATh HENMPOIOJDKHUTENbHOE BpeMs (2-7 CyToK).
Jlyst Gonee JUTMTEBHOTO MOJICPKaHsl HEKOTOPBIX BUOB KJIETOK B )KM3HECTIOCOOHOM
COCTOSIHMM M 00€CTIeYeHUs YCIOBUM JJIsi UX POCTa U Pa3MHOMKEHHSI K CHHTETHUECKUM
cpefaM cleayer T00aBysITh ChIBOPOTKY KMBOTHBIX (KOpPOB, TensT U Ap.). Haubonee
HIMPOKOE MPUMEHEHUE B BUPYCOJIOTMYECKUX HCCIECOBAHUSAX HAIUIM CHHTETHYECKHUE
cpeapl 199 u Urna ¢ no6aBieHreM CHIBOPOTKY JKUBOTHBIX.

OCHOBy IATATCIIbHBIX CPCA JIA BbIpAIIUBAHUA KYJIBTYP KIICTOK COCTABJIAROT
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COJIEBbIE M30TOHUYECKHE PAcTBOPbL. Bce pacTBOpBI TOTOBAT M3 XMMHYECKH YHCTBIX
cojliel Ha JIEMUHEPAIM30BAHHOM WJIM CBEXETPUTOTOBJICHHOW OMIUCTUILIMPOBAHHON
Bojae (pacTBop BepceHa, (EHOMPOT, PacTBOP  HEUTPAIBHOTO  KPacHOro,
KkpuctaiuiBuosiera). Hanbosnee yacto ynoTpeOisitoT pacTBOpbl XeHKca U DpJia: OIHO U3
MPEUMYILIECTB PacTBOpa XeHKca — Oofbllas CTaOMIbHOCTh. PacTBOpBI CTEPUITU3YIOT
bupTparment yepe3 twactuabl CO wm EK-2 (wm mmwumnopoBeie PUiIbTphI), a
Takke apToksiaBupoBanueM npu 70 klla B reuenune 30 MUHYT.

JIst BBIpaIMBaHus KyJbTyp KJIETOK UCIOIB3YIOT COCY/Ibl pa3inyHOi (popmbl 1
pa3mMepa: OyTbUTH, KOJIObI, MAaTPAChl, MUIETKH, PE3UHOBBIE TPYOKH 1 mpoOupku. [locyma
JUISL 3TUX 1ieell OoJbKHA ObITh M3 HEWTpPaIbHOIO CTEKJIa, MPOOKU — M3 OUMILEHHOM
pe3uHbl. B kauecTBe MOIOHIMX CPEACTB MPUMEHSIOT TeKcaMeTa(poChUH, TpUHATPHIA
¢ocdar, ABYyTIIEKUCITYIO COLy, CTUpalibHbIe opoiiku «HoBocTe» 1 «JloTocy, ComsiHy 0
Y CEPHYIO KHUCIIOTY, PACTBOP JBYXPOMOBOKHCIIOTO KAJTUSI B CEPHOM KUCIIOTE (XPOMIIHK).

OcHoBHOE TpeOOBaHUE, KOTOPOE MPENbABISAIOT K CTEKISIHHOW MOCyle Ui
BBIPAILIMBAHUS KJIETOUYHBIX KYJBTYp, — 3TO XOpolIas ee 00paboTKa, Tak Kak METOJMKa
KYJIbTUBUPOBAHUS KJIETOK HEMOCPEIACTBEHHO Ha CTEKIIe TpeOyeT aOCOMIOTHO YMCTOU
IIOBEPXHOCTH. YUCTOTY BBIMBITOM MOCY/BI MOXHO IIPOBEPHUTH II0 €€ CMAaUYMBAEMOCTH:
BOJIa JIOJDKHA POBHO CMAuMBAaTh MOBEPXHOCTb CTEKIIA, @ HE COOMPATHCS B KAIUIH.

UpesBbluailHO BaKHASI YacTh TEXHUKH KYJbTUBUPOBAHUSI TKAHEBBIX KYJIBTYP —
UCKJTIOYEHHE BO3MOYKHOCTH  3arpsi3HEHUs] (KOHTaAMHUHAIMH) MUKPOOpPTaHW3MaMHu.
[Ipenynpexaenre 3arps3HEHUs MHUKPOOPTaHM3MaMH MOXET OBITh  JIOCTUTHYTO

Ppa3HbBIMU MCTOAAMH CTCPpHUIIU3alluM.

29.2. MeToauKAa NOJy4eHHUs TEPBUYHO-TPUIICHHU3UPOBAHHBIX KYJIbTYP

KJIETOK U3 TKAHEeH KypPUHOr0 3MOpPHOHA U UX KYJbTHBHUPOBAHHE

MatepuanoM asi NMOTy4YeHHs! KYJIbTYp KJIETOK CIIY>KaT dMOPHOHBI, OpraHbl
MOJIOJBIX 3J0POBBIX B3POCIBIX >KHUBOTHBIX, 4 TaKX€ PA3JIUYHBIC ONYXOJIU H
KJIETKH KpoBU. BpiOOp TKaHuW TJaBHBIM 00pa3oM 3aBUCUT OT CBOWCTB

mpeaInoJIaracMoro BUpyCHOTo arcitra B UCCJIICIyCMOM MaTCpHUalic.
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OMOpHOHaNbHBIE TKAaHH, B3ATbIE B AaCENTUYECKUX YCIOBHUSIX, MOXHO
UCIIONb30BaTh 0e€3 mpeaBapuTedabHOM 00paboTku. TkaHu ke B3pOCIBIX
KUBOTHBIX, KaK TMPaBWJIO, [OABEPraloT CHEHHaTIbHONH 00padoTKe, YTOOBI
00€ecCIeunTh CTepUILHOCTh MaTepHaa.

OMOpHOHaNbHBIE TKaHU JAaO0OPATOPHBIX >KUBOTHBIX MOJIYYAlOT CJEIYIOUIUM
oOpa3om. bepemenHyto caMKy yOHWBAIOT, MIEPCTh B 00JACTH OMEPAIIMOHHOTO TOJIS
oOpabatbiBatoT pactBopoM Hona. Ilo pebepHOl nyre nenaroT KpPyroBoul paspes,
KOXY OTTATMBAIOT BHHU3 W OOHAXAIOT CTEHKY OpIOMIHOM MOoJocTh. Marky,
coJiepKallyro 3MOpPHOH, OTIpENnapupyoT, MNoMemarwT B yamky llerpu,
BCKPBIBAIOT, U3BJIEKAIOT SMOPUOH.

OMOpHOHBI KPYIHBIX MJIEKOMUTAIOMUX OepyT OOBIYHO HA MSICOKOMOMHATE
wii OOMHE MPH BBIHYKJIEHHOM WJIM CIy4alHOM y0oe OepeMEHHBIX >KUBOTHBIX.
OtaenbHbIE OpraHbl AMOPHOHA, MpEJHA3HAYEHHBIE I MOJY4YEHUS KYJIbTYp
KJIETOK, H3BJEKAIOT Tmocje o0paboTku mnoBepxHocTH S5 % pactBopoM ioja,
HallpuMep MOYKH — 4Yepe3 pa3pe3 IOSCHUYHBIX IT03BOHKOB, W ITOMEIIAKT B
CTEpHWJIbHBIN pacTBOp XEHKCa Win Jpia.

Haubonee mmpoxko B [IHAarHOCTUYECKUX HCCIEIOBAHUSAX HCIHOIB3YIOT
KYJbTYpbl, OJyYEHHbIE U3 TIOUEK TENAT U MOPOCST; ITH OpraHbl ya00HO OpaTh
Ha KOHBeiliepe MsCOKOMOMHATa. TeCTHKYJbl KMBOTHBIX MOXHO OpaTrh Kak Ha
MsCOKOMOMHATE, TaK M HEMOCPEICTBEHHO B XO34MCTBAaX B MEPUOJ MAacCCOBBIX
KacTpalMid  JKMBOTHBIX. YacTo  HMCHONB3YIOT — KYJIBTYpbl, TOJYyYEHHbIE U3
XUPYPrUuecKoro Matepuaia: JUM(ATUUYeCKUe TKAaHW, KOCTHBIA MO3T, SIUTENUH
HOCOBOU ITOJIOCTH.

Marepuan, npeaHa3HAYCHHBIA I MOJYYEHUS  KYJIbTYp, CJIEAYET
00pabaTbIBaTh U KyJIbTUBUPOBATh HEMEJUIEHHO MOCJE MOJY4YEHHUs, TaK KaK BBIXOJ
YKU3HECTIOCOOHBIX KJIETOK MOCIIE XPAaHEHUS PE3KO CHUXKAETCSL.

JInst BbIpaumBaHusi yHoTPEOJSIIOT CYCHEH3UIO KJIETOK, MOJYYEHHYIO IyTeM
00pabOTKM TKaHEH MPOTEONMTHUECKUMH (depMeHTaMu (TpuricuHoM u 1p.). [lyrem
NepEeBApPUBAHUS TPUIICUMHOM MEXKJIETOUYHOTO CKJIEMBAIOILEr0 OETKOBOIO BEILECTBA

(TpI/IHCI/IHI/I3aI_II/I$I) JOCTUTaCTCsA HM3BJICUCHUC OTACIIbHBIX KICTOK HWJIM HEOOJIBIINX HX
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arperatoB. B Hactosimee Bpems HaumOolee IIMPOKO NPUMEHSAIOT JBa METOna
TPUIICUHU3ALMKA: TEIUIas MHOTOKpAaTHas OKCTPAKUMsA KIETOK M XOJIOJHAsS
TPUIICUHU3ALIHA.

Mertoz Teroi TPUIICHHU3AUK Yallle UCIOIb3YIOT IIPU U3BJICYCHNH KIIETOK U3
IMOpPUOHANIBHBIX TKaHEN. TKaHb, U3MEIBYEHHYIO HOKHULIAMU Ha KyCOUKU BEJTMUUHOM
2-3 MM, MHOTOKPaTHO TPOMBIBaIOT (ocdaTHbIM OyhepHBIM PaCTBOPOM U MEPEHOCAT B
KkoJ0y Juts TpuricuHu3anmu. Kycouku TkaHel /1Ba pa3a MpOMBIBAIOT MOJOIPETHIM JI0
32 °C 0,25 % pactBopoM TpurcHHA. KJIETKH, KOTOpbIE OTIICIUIIIOTCS B TEUCHHE
nepBeix 10 MUH TPUIICHMHHU3AIMH, KaK MPABUJIO, HE UCHOIB3YIOT. 3aTeM T00aBISIOT
CBEXYIO MOPLUIO TPUIICHHA B TAKOM 00BEME, YTOObI KYCOUKU OBbLIN MOKPBITHI CIIOEM
xkuakoct 10-15 MM, n ocraBisiror Ha 10-15 mua npu 30 °C. Tanee TPUIICUH
CJIMBAIOT, 3aMEHSIOT CBEKEN €ro MOpLUUEH U NEPEMEIIMBAIOT MarHUTHOW MEIIAJIKOH,
YTO 00ECNEUMBAET PAaBHOMEPHOE BO3JIECTBUE HA Kycoukd TKaHu. Yepe3 10-15 mun
NepeMENINBAHNE TPEKPAIAIOT, HAJO0CAJOYHYIO KUAKOCTh OTCACHIBAIOT CU()OHOM B
KOJIOYy ¢ MapJyieBbIM (PUIBTPOM, MOMELIEHHYIO B JieA. B kon0y ¢ Kycoukamu TKaHew
JOOABIISIOT CBEXKYIO TOPIMIO TPUIICHHA, MOAOTPETOro Ao 32 oC. TpuncuHU3aIMIO
HOBTOPAT 5-6 pa3 10 MOJHOIO JAUCHEPrHMPOBAaHUS KYCOUYKOB TKAHU HA OTIEIbHBIC
KJIETKH M MeJKHe MX arperarbl. [IOJlydeHHYIO CyCIIEH3UIO KIIETOK IIEPEHOCST B
HEHTPU(YKHbIE CTaKaHBI, CTOSIINE B U3MENbUYEHHOM JIbly, U LIeHTpudyrupyot 30
MunyT Tipu 200 o6/mMuH wim 10 munyt mipu 1000 06/MuH. 3ateM HaIOCaTOYHYIO
YKUIKOCTh CIMBAIOT, @ OCAJI0K PE-CyCIIEHANPYIOT B IUTATEILHOU CpeJIE, MOAOTPEBAOT
110 37 °C u cnmBarot B OyTBUIB depes 2-3 CIIOSt MapIIH.

Meton xononuo# tpuncuHuzanuu npoBoasit ¢ 0,125 % pactBopom B
TEYEHWE HOYM IIPU T[EPEMEIIMBAHMM HA MAarHUTHOM Memaike mpu 4 °C.
[Tpeumy1iecTBO JUIMTENBHON TPUIICMHU3AIMA COCTOMT B 3KOHOMHU paboyero
BPEMEHU U B JIyYILlIEM COOJIIOJIECHUH CTEPUIIBHOCTH, OJJTHAKO TPU 3TOM BBIXOJI KJIETOK
YMEHBIIAETCS.

Krnetku, BbIIeNIEHHBIE W3 TKAHEW, pa30aBISIOT 10 HYXKHOW KOHIICHTPAIIHH.
JIis TpUTOTOBJIEHUS TOCEBHOW KOHLEHTPALMKA KIETOK HEO0OXOJMMO BHauale

OoIpCACINTh HNX KOHOCHTpAIHUIO B HCXOI[HOﬁ CYCIICH3UU. HOI[C‘-ICT KJICTOK
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MPOM3BOMAT B CUETHBIX Kamepax pasnudabix cucteM ([opseBa u ap.). s
nojicueTa OTOMparoT NpoOy TMOCie TINATEIBLHOTO MEpPEeMENINBaHUS CYCIEH3UU
KJIeToK. TexHuka 3apsaKu KaMmepsl ['opsieBa U mojicueTa KJIETOK Takas JKe, Kak U Mpu
reMaToJIoruueckux ucciuenoBanusx. Kietku mnoacuuthiBatoT B 125 Oombiimx
kBaaparax. OOmee uyuciao ux ymHOoXkaT Ha 1000, 3areM Ha KpaTHOCTbH
pa3BeZicHUs KJIETOYHOM B3Becu. B pesynbrare mosywaercs mudpa, yKa3bIBaromas
Ha 9HCIO KIETOK B 1 MM°. ONTHMAIbHAs KOHIGHTPALHMS KICTOK IPH IIOCEBE
coctasisiet B mpeaenax 200-500 ThiC. KIETOK/MIT.

Kn3HECTIOCOOHOCTh KJIETOK B CYCIICH3MH OIPEACISIOT C MOMOIIbI0 5 %
pacTBOpa TPHUIIAHOBON CHHU: KMBBIE KJIETKH HE OKpPAIIMBAIOTCSA, a MEPTBBIC —
OKpAIlIMBAIOTCS B CHHUA 1BET. JKHU3HEAEATEIBLHOCTh KJICTOK TIEPBUYHO-
TPUIICUHU3UPOBAHHON  cycmeH3uu konebnercss B mpenenax  65-90  %.

Kuznecnnoco6HOCTH (% KJIETOK B CYCIIEH3UH) OMPEACIIAIOT 10 hopmyJie

(O6111ee ynciio KieTok — Yuesto MepTBbIX KJIeTOK) 100

OO0I11E€€ YHUCITO KIIETOK

JIJisi KyTbTUBHPOBAHUS B KaXAyl0 Mpooupky BHoOcAT 0,5-1 M KIeTOUYHOM
cycrneH3uu, Bo (uiakoHbl BMecTUMOCThIO 100 M1 — 20 mi, B sutpoBbie — 100 M
KJIETOYHOU cycrieH3un. DIIakoHbl U MPOOUPKHU TUIOTHO 3aKPBHIBAIOT PE3UHOBHIMU
npoOKkaMu W KJIAayT MOJ YIJIOM 5° K TOpU30HTaIBHOM MockocTH. Kietku
(GUKCUpPYIOTCS Ha BHYTPEHHEH TMOBEPXHOCTH MpOOUpKH, depe3 3-7 CyToK
oOpa3zyercsi KJICTOYHBIM MOHOCJIOW, KOTOPBIH MOKET OBITh HCIOJIB30BaH IS
Pa3MHOKEHUSI BUPYCOB.

Metoz nosy4eHus: KyJlbTyp KIETOK M3 TKaHel KypuHoro smopuona. Kypunbie
»MOpuoHbl 9-11 cyTouHOro BO3pacTa MPOCMATPUBAIOT HA OBOCKOIE, OTOMpas
MOJIBUKHBIX C XOPOIIO BBIPAXEHHBIMU cocyaaMu. Ha ckopayme npocThiM
KapaHJalloM OTMEYarT BO3AYIIHOE MPOCTPAHCTBO (Myry). Siflla momMemaroT B
METAJJIMYECKUN JJOTOK, MOBEPXHOCTh MX MPOTUPAIOT MOAUPOBAHHBIM CIUPTOM H

00XKHTraloT CIUPTOBBIM (pakenoM. HoxHunamu cpes3aroT CKOpiyIy HaJ MMyrow,
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OUHIETOM PAacKpBIBAIOT CKOPJIYIHYI0 W XOPHOH-aJUIAHTOMCHYIO 00OJOYKY,
U3BJIEKAIOT AMOPHOHBI W TepeHocAT B damky [lerpu, ynansior rojioBy u
BHYTpEHHHE Opranbl. TkaHb U3MENbUAIOT HOXKHUIIAMU Ha MEIKHE KyCOUYKH 110 1-2
MM. [IlomydeHnyro wmaccy 3-5 pa3 DIpOMBIBAIOT pacTBOpoM XeEHKca C
aHTUOMOTUKAMU (MeHUIWIMH B cTpentoMuiind o 300 EJI/mn) nis ynaneHus
CJIM3U M KPOBAHBIX 27eMeHTOB. OCTaBIIyIOCS TKaHb Jie3arperupyror Temism 0,15 %
pactBopoM Tpurcuna (35 °C) ¢ HOMOIIBIO THIIETHPOBAHNS WK TIPH OCTOSHHOM
NepeMEIMBaHUM HAa MarHuTHOM Mewanke. OJMH LUK TPUICUHU3ALUU
IIPOJIOJHKAIOT JI0 MOJHOTO UCTOLIEHUS TKAaHH, T.€. IOJHOTO pachaja Ha OTAEIbHbIE
KJIETKH.

Knerounyto cycnensuto B TpurncuHe ueHTpudyrupyrot npu 1000 o6/mMuH
B Teuenne 10 wmumH. HazmocamouHyro JKUIKOCTH CIIMBAKOT, OCAIOK KIIETOK
pPECYCHIEHAMPYIOT B TUTATeNbHOU cpene, coxepxamen 0,5 % ruaponmsara
JaKTanbOymMuHa B pactBope XeHkca u 10 % ChIBOPOTKM KpOBH KPYIHOI'O POraToro
CKOTa. 3aTeM CYCIIEH3UIO KJETOK (PUIBTPYIOT uepe3 JBa CJIOSi CTEPHIIBHOW Mapiiu.
[ToncunTeiBaroT yKcio KieTok B 1 mi cycnensuu. Ilocne noacdera B3BeCh pa3BOAST
NUTATENIbHOM Cpefoi, 4YTOObl KOHEYHAs KOHIEHTpalus ObUla paBHA HPUMEPHO
500000-600 000 knerox Ha 1 mu cpenpl. CpemHuil BBIXOJ KJIETOK W3 TKaHe 10-
CYTOYHOTO »MOpuoHa coctaBisger 35-40 muH. CrulolHOM MOHOCHON B KyJlbTypax

oGpazyercs depes 2-3 cyTok KymstuBupoBanmst mpu 37 °C.

29.3. 3apakeHHe NePBUYHO-TPUINICHHU3UPOBAHHOH KYJIbTYPbI KJIETOK

BupycoM. OnipeesieHne MATONMATOTEHHOT 0 IeliCTBUSI BUPYCa

JInst BbIIENEHUS BUPYCOB, WX WACHTU(UKAIMM, HAKOIJICHUS B KAayeCTBE
AHTUTEHOB TPH HW3TOTOBJIEHUM JAMATHOCTUKYMOB W TPOTHBOBUPYCHBIX BaKIMH B
COBPEMEHHBIX BHUPYCOJIOTHUECKUX Jabopatopusx M Ha Ouodabpukax HIMPOKO
UCHOJb3YIOT KyJIbTYPbI KIIETOK.

JUist  KyJnbTUBUPOBAHUSI HUCKIIIOYUTENILHO BaXKHBI, BO-TIEPBBIX, aJarTalys

MMaTOICHHbIX BUPYCOB HAa HOBOM, YY’KOM XO35IMHC, KOI'’Zla YCIIOBUS PA3BUTUA TOJIBKO
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YaCTUYHO COOTBETCTBYIOT €CTECTBEHHBIM YCJOBUSM, BO-BTOPBIX, PAa3MHOXKECHHE
BUpyCa B STOW HOBOM cucreMe. YeM He3HAuuTeNIbHEEe pa3inyusi MEXKIY OOeHUMHU
CHUCTEMaMH, TEM Jierdye npoxoaut aaantaunus. Creayer OTMETHTh, YTO HEKOTOpBIE
BUJIbl BHUPYCOB CHEIM(PHUUHBI TOJBKO K OINPEACICHHBIM JIMHUAM KJIETOK, a
KYJITUBUPOBAHUE IPYTUX HE YJaeTCA HU B OJHOM KJIETOUYHOM CHUCTEME.

Takum  oOpazom, wucnoib3yeMass KyJlbTypa KJIETOK JIOJDKHa — OBITh
YyBCTBUTEIBHOMN K MPEIOIaraéMoOMy BUPYCY: UyBCTBUTEIBHOCTb KJIETOK BBIIIIE, €CIU
OHU TIOJTyYEHBI OT MOJIOJIBIX KUBOTHBIX (JIy4Ille SMOPHOHOB).

[Ipu 1marHocTMKEe BUPYCHBIX 3a00JIEBaHUI, a TaKKe MpU JIPYTUX
BUPYCOJIOTMYECKHX MCCIIEIOBAHUSX YacTO BO3HUKAET HEOOXOIWMOCThH BBIICTHUTH
BUPYC M3 MarTepuaia, B3STOro OT OOJBHOrO WJIM MaBLIero >kuBoTHoro. HamOonee
OJaronpuATHBIE CPOKH JJISl B3ATHSI BUPYCCOJEPKAILETO MaTepraia ONpEeNeisoT Mo
TEUYEHUIO0 OOJIE3HU M TPONMU3MY MpeamnojaraeMoro arenra. CreayeT UMETh B BHUIY,
YTO HEKOTOPHIEC OPraHbl U TKAHU KIMHUYECKH 37I0POBBIX KUBOTHBIX MOTYT COJIEPKaTh
JaTeHTHbIE (OpMBI BUPYCOB 0e3 (PYHKUIMOHATBHBIX HapymeHuil. Hcciemyemsrit
MaTeprual MOKHO XpaHUTh NpU Temrieparype 4 °C B TedeHHE HECKOIBKHX HYacoB.
[lepeHocuts €ro Hy»XHO B TepMocax C HEOOJBIIUM KOJMYECTBOM Jibaa. Eciu
BUPYCCOACPKALMIA MaTepranl HEBO3MOXXHO HCCIIEI0OBATh B KOPOTKHE CPOKH, €ro
MOYXHO XpaHuTh 1pH -20 °C; IpO6BI 4aCTO OTTAMBATH HENB3AL.

Kpome TkaHeBBIX KUIKOCTEH (CITMHHOMO3TOBAs KUJIKOCTh, JTUM(a, KPOBb),
KOTOpbIE MOXHO TIOJIy4aThb CTEPHJIIBHO M Cpa3y >K€ MPOBOJIUTH 3apakeHHe
KYyJIbTYpbl KJETOK, BCE METOIbl IMOJArOTOBKM MaTepHalia HalpaBi€Hbl Ha TO,
yTOOBl M3BJIEYh BUPYC W3 KJIETKM U TIepeBecTH ero B QocdaTHo-OydepHbIn
pacTBop.

KyCOUKH OpraHHOro BHUpyccoaepxaiiero Matepuana (1-2 cM°) paspymaror
3aMOpaXKMBAaHUEM M OTTAMBAaHHMEM, pPACTUPAIOT CO CTEPUIBHBIM IECKOM,
pa3Boas (docharasiMm Oydepom B cooTHomenuu 1:10 (10 % cycnensus), u
nentpudyrupytor 10 munyt npu 2000 o6/mMuH. B mOATOTOBIEHHYIO OpPraHHYIO
cycnen3uto BHocAT 500 EJl nenunumnuna u 500 mr/mn ctpenromuinuna. [locrne

0
BblIepkuBaHus pu 4 “C B TeyeHue | 4 MOArOTOBIIEHHAS CYCIIEH3UsI TOTOBA JJIsi
143



3apa)X€HUs KYJbTYPhl KIETOK.

B mpoOupku (He MeHee 4 MTYK) MU NEHUIWUIMHOBBIE (DJIIAKOHBI C
NEPBUYHO-TPUIICUHU3UPOBAHHON KYJIbTYpPOH KIETOK (MOHOCJIOWHAs KyJIbTypa)
MOoClie yJaJIeHUus MNHUTaTeIbHOW cpensl BHOCAT mo 0,1 My mpuroToBiIeHHOMN
BUPYCHOM CYCIEH3UM U PAaBHOMEPHO PACIpPEAEISIOT MO0 MOHOCIOK. 3aTeM
OCTAaBJIAIOT HA KJIETKaX B T€YeHUE |-2 4 mpu KOMHATHOW TEMIIEPATYpE, BHOCST
0,9 wmu nuratensHoit cpexst (pH 6,9-7.2) u umkybupytor mpu 37 °C.
OAHOBpPEMEHHO  HEOOXOIMMO  IIOCTaBUTh  CJIEAYIOIME  KOHTPOJHU:  Ha
KU3HECITOCOOHOCTh KJIETOK (MOHOCJOMHAs KyJbTypa KJIETOK IUI0C MUTATEIbHAS
cpeaa), CTEpPWIBHOCTh (MCCIENYyEeMBbId MaTepual, MCIOJIb3yEMBIE CpElBI,
KYJbTYpbl KJIETOK) M TOKCHYHOCTh (4YacTh HCCJIEIYEeMOro Marepuaia
nporpeBatroT 30 MuHyT Tpu 60 °C u BHOCAT B KyJIbTypy kieTok). [lpu
JUIMTEIIBHOM ~ KYJIBTHBHUPOBAaHWM  3apaXECHHBIX  KyJIbTYp 3aMEHY  CpeZsl
IPOU3BOJIAT TaK XKe, Kak M B Cllydae He3apaKeHHOH KyJbTYpHI (depe3 4-7 CyTOK).
IIpocTelmui NpU3HAK, KOTOPBIA YKa3blBAET HAa DPA3MHOXKEHHME BHpPyCa — 3TO
nuronatuyeckoe  aedcreue  (LIIA). TIlockonbky BHUpyC B KJIETKax
pa3MHOXKaeTrcs 3a cueT OoOMEHa BEUIECTB XO35iMHA, TO O3TO MPHUBOJAUT K
XapakTepHbIM HM3MEHEHUsM KJIeTOK. OHM MOryT OKpYIVISATBCA, a 3aTeM
HEKPOTH3UPOBATHCS, B KJIETOYHOM MOHOCIOE OOpa3yrTCsl 30HbI MPOCBETICHUS
WIM Kpas KJIETOK Pa3pbIXJIAIOTCS TaK, 4TO 00pa3zyeTcs CUHUUTHUHN (TUraHTCKUE
KJIETKH).

Ilepen nuarHoCcTUKOW BUPYCHOU MH(EKIIMU UCCIEA0BATENb JOJIKEH ObITh
TOYHO NMPOMH(POPMHUPOBAH O BHEIIHeM nposBiaeHun odmiero LI, o TumuaaOM
LITJI uccnenyemoro Bupyca U 0 Apyrux €ero 0COOEHHOCTSIX.

3apaXeHHYIO KYJbTYpY KJIETOK €KEIHEBHO NPOCMATPUBAIOT MOJ MaJIbIM
yBeIUMYEeHUEM MUKpockomna. Eciau 3a ator cpok mpossusercs LI, xkyasrypy
KJIETOK 3amopaxkuBaioT. llocie oTTamBaHusl OOBEAMHSIOT COAEPKUMOE BCEX
OpOOUPOK U KYJIbTYypaJbHYIO >KUIKOCTh MCHOJB3YIOT IS HACHTHU(PUKALUAU
JajpHelIero maccaxa Bupyca. WMneHTudukanuio BHUpyca MPOBOASAT JHOOBIM

CCPOJIOTHICCKHUM MCTOAOM, B TOM YMCJIC U C IIOMOIIBIO PCAKIIMHN HeﬁTpaHHSaHHH
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Ha KyJnbType kieTok. HeoOxonuMo mMeTh B BHJy, YTO B HEKOTOPBIX CIIydasx
JIereHepalrs.  KIETOK HacTylaeT  BCJIEACTBHE TOKCHYECKOTO  JEUCTBUSA
uccienyeMoi cycrneHsuu. Ecinu B TedeHHe Ccpoka HaONIoIEHUs SBJICHUS
JETeHepalui KIETOK OTCYTCTBYIOT, TO TPOOMPKH C KyJbTypOoll KIIETOK
3aMOPaKMBAIOT U I0CJIE OTTAMBAHUA KYJIbTYPaJIBbHON KUJIKOCTH CHOBA 3apayKar0T
CBEXKYIO KyabTypy KieTok. [Ipu orcyrcrBun LI/l KynpTypanbHYO KMAKOCTH U3
ATUX IPOOUPOK UCTONB3YIOT JUIsl OCIEAYIOIIETO Maccaxa.

OObIYHO menaloT He MeHee 3-4 TaKUX «CJIETBIX» MacCaxeil, Tak Kak He BCe
BHUPYChI, OCOOCHHO IMOJIEBBIE IITAMMBI, Cpa3y MOPaXarT KyJIbTYpbl KJIETOK, a
aZalTUPYIOTCA K HEH TOJBKO Yepe3 HECKOJIbKO Iacca)ked. Hexoropsle BUAbI U
HITaMMBbl BUPYCOB BOOOIIIE HE aJaNTUPYIOTCS K KYJIbType KIETOK. Bupyc uymsl
CBUHEW U JIATEHTHBIE BHUPYCHl PAa3MHOXKAIOTCA B KYJIbType KIETOK 0e3
nposiBieHus LIIJI. [loaTroMy npu HEynadyax BbIAEICHUS HA KyJIbTypeE KIETOK IS
UCKIIIOYEHUsI BUpyca MaTepual HEOOXOJMMO HCCIENOBaTh M JIPYTrUMU

BHPYCOJIOTHYCCKUMHA MCTOAAMMU.

30. Boinesienue 0akrepuodaros. Meroanbl onpeaeieHUss HX TUTPA

bakrepuodar — oOnuratHelii mapa3uT OaKTepHil, KOTOPBIM CYIIECTBYET B
TpeX cocTosiHusIX (mpodar, BereTaTUBHBIN ¢ar, 3pesblil (ar) u mpoxXoauT Yepe3
bunbeTpel, 3anepkuBaromve Oakrepun. BHe OakTepuil OH OMOJIOTMYECKU
uHepTeH. bakrepuodar nusupyer OakTepuu TOJBKO B TNEPUOJ HX pOCTA.
JIn3upyromas akTUBHOCTb €ro 4YpEe3BbIYAMHO BBICOKA: JO PA3BEICHUSA 1072,
JIuzuc MoxHO HaOMOIaTh B OYJILOHHOM KYyJIbTYpE B BHJE IPOCBETIICHHS U Ha
IUIOTHBIX IIUTATEIBHBIX CPEAAX — MIYCTOTHI BMECTO IUIOTHBIX KOJIOHUH.

@aru cTporo crneuupuyHbl K OmNpeAeneHHbIM BuigaM Oakrtepuii. Ilo
cneuu(PUYHOCTH MX MOJPA3AENAIOT Ha TPU TPYMNNbL: MojJudaru — akTUBHBI B
OTHOIIIEHWU HECKOJBKHUX BHJIOB OakTepuii, MOHO(Aru — B OTHOUICHUU OJIHOTO
BUJIa, TUIO(Aru — B OTHOILLIEHUH ONPEICICHHBIX TUIOB OaKTepUil BHYTPU OJTHOTO

Buga. OHU MOTYT OBITh aIaITUPOBAHBI K APYTOMY BHY OaKTEpHUI.
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[IpakTHUEeCKO€ TPUMEHEHHUE B BETEPUHAPHUM, KAK U B MEAULMHE, HALLIO
dbaroTunupoBaHue, T.€. ONpeeieHUE THUIOB OakTepuid ¢ MoOMoIbio (aros,
KOTOpPO€ OCHOBAaHO Ha chnenupuyHoCcTH (AroB K ONpEeAeTICHHBIM THUIIaM
OakTepuil BHyTpH BU/A.

N3BectHbl OakTepuodard pa3auyHBIX TPYII KUIIEYHBIX OakTepuid,
CTaUIOKOKKOB,  CTPENTOKOKKOB,  KOpWHEOAKTepuil, = MHUKOOAKTepHil U
AKTUHOMMUILIETOB.

Boinesienue n o0Hapy:kenue 6akrepuodaros. VcnsiTyemblil Matepuan (Boja,
¢dexanuu, moysa) B KoaudyecTBe 2-5 T BHOCAT B 50 M OyinboHA, KOTOPHIM 3aTeM
BCTPSIXUBAIOT, TepMmocTatupyiorT 12-20 u npu 37 °C u bUIbTPYIOT Yepes
¢unpTp 3eiitia. bakrepuodar nepexoauT B GUIbTPAT, B KOTOPOM OMPEIECIISIOT
€ro JUTUYECKYIO aKTUBHOCTb U TUTP.

Jns  onpeneneHus Haluyus JUTUYECKOW aKTUBHOCTU Oakrepuodara
(uUIBTpaTOM 3aCEBAIOT YEThIpE MPOOUPKU ¢ OyabOHOM 12 4acoBOUl KyJbTypbl
MUKpOOOB: B 1 mpobupky nobasistor 1 kammto, Bo 2 — 10 xamenb, B 3 — 2 M
dbunbrpata, 4 mnpoOupka CIyXUT KoHTposeMm. Ecmu wuepes 12-18 u
TEPMOCTAaTUPOBaHUsI OyJbOH B MEPBBIX TpeX MNpPOOHMpPKaxX MpO3pauyHblid, a B
KOHTPOJBHOW — MYTHBIA, TO OakTepuodar ouyeHb akTUBHBIN. Ecinu B mepBbIx
Tpex MpoOHpKax MOMYTHEHUWE HE3HAUYMUTENbHO WJIM OyJIbOH MPO3PAYHBIA TOIBKO
B 3, To Oaktepuodar cpemHeil akTuUBHOCTU. Eciaum OynbOoH BO BCEX Tpex
npoOupkax (mepBbie) U B KOHTPOJbHOW MYTHBIN, TO aKTUBHOCTh OTCYTCTBYET.
B sToMm cnydae miatuHOBOH metiiell OepyT KyJiabTypy MHUKPOOOB W3 MPOOMPOK H
THIATEJIbHO pACTUPAIOT IIMNaTelIeM Ha IMoBepxHocTu arapa. Yepez 18-20 u
TepMOCTaTUpPOBaHMs OakTepuodar oOHaApPYKMBAIOT MO HAJIMUUYUIO ITYCTHIX MECT,
OKOH» B pOCT€ KOJOHHMH, a caMH KOJOHHMHM HMMEIOT HEPOBHBIE, «U3bEICHHBIC»
Kpasl.

OOGHapyxenue OakTepuodara emnie He yKa3blBa€T Ha €ro JUTHUYECKYIO
CWIIy, WIA aKTUBHOCTb, KOTOPYID MOXHO XapakTe€pU30BaTb MHHHUMAaJIbHBIM
guciaoM OakTepuodara, BhI3BIBAIOIIUM JIU3UC OaKTepUANTbHBIX KYJIbTYp, T.€. €ro

TUTPOM.
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3a tutp GakTepuodara NPUHUMAIOT €ro MAaKCHUMAalbHOE pa3BeleHue, MpU
KoTopoM OyiaboH B TeueHuwe 4, 12, 24 4 mocie BHECEHHS B HET0 KYJIbTYPHI
COOTBETCTBYIOIINX MUKPOOOB OCTA€TCS MPO3PAYHBIM.

Omnpenenenue Tturpa O0axkrepuodara MeToA0M CEPHHHBIX pa3BeleHHIl.
['oTOBAT HecsiTUKpaTHBIE pa3BefeHUs: OakTepuodara Ha OynboHe, HauuHas ¢ 1:10
mwm 107, 102 10°,..., 10”°. Jist 9t0ro B 9 CTepHIBHBIX IPOOHUPOK PA3THBAIOT IO
1,8 mn crepunbHoro OynboHa. B mpoOupky Ne 1 BHocsat 0,2 mMn QuibtpaTa
OakTepuanbHOM  KYJIBTYpBI, CoOJAep)Kamero Oakrepuodar, MepeMenInBaloT
nuneTkol u mepeHocatr 0,2 ma B mpoOupky Ne 2, u3 Hee B Ne 3 u 1. 0. U3
npobupku Ne 9 0,2 M COEpKUMOTO NMEPEHOCAT B J1€3pacTBOp. B KOHTpOJIBHYIO
npobupky Ne 10 ¢ 2 M crepunpHOro OyinboHa OakTepuodar He BHOCSIT. 3aTEM BO
BCE€ MPOOUPKH, BKIIOYAs KOHTPOJIBHYIO, BHOCSAT MOJIOAYIO KyneTypy (12-20
4acoBOIO pPOCTa) COOTBETCTBYIOIIMX OakTepuil M3 pacyera CO3/aHUA
KOHI[eHTparuu A0 25-40 muH. MukpoOHbIX Ten B 1 mu (1 kammio). Uepes 6-18 4
rmociie MpebbIBaHms MPOOHPOK B TepMocrare mpu 37 °C B MEpBBIX MPOOHPKAX C
HU3KUM pa3BelleHueM Oakrepuodara MOXKHO HaOMOAaTh JU3HC OaKTEepuUu.
Pa3Benenue mnocnenHeil mpoOUpKH, B KOTOPOM OTCYTCTBYET POCT MHUKpPOOOB, T.€.
OyJIbOH OCTaeTcs MPO3pPadyHbIM, NPUHUMAIOT 3a TUTP Oakrepuodara. Takum
oOpazom, eciu B mpoOupke Ne 8 mPOUCXOAUT TOJHBIA JU3UC (MpoOUpKa
npo3paunas), a B Ne 9 — momyTHenue, tutp dara 6yzer 10° (1:100 000 000).

Omnpenenenne TuTpa Oakrepuodgara MeTOAOM IMOACYETA CTEPUIbHBIX
nsiTeH. MeTo OCHOBaH Ha ydeTe CTePUJIbHBIX MATEH, «OKOH» Ha MOBEPXHOCTH
arapa. Kaxxioe nsaTHO paclieHMBaeTCs Kak BO3/EHCTBUE OJTHOM 4acTHUIIHI (hara.

K 10 mn 6ynwsona, conepxamiero 250-300 muH. MUKpOOHBIX Tex B 1 M,
nob6asisot 0,0002 ma dunstparta (6aktepuodara). Bzsecsr B o0veme 0,1 mi
pacTHparoT Ha TIOBEPXHOCTH arapa M IMocjie TEPMOCTATUPOBAHUS B TeueHue 18 4
npu 37 °C HOACYMTHIBAIOT HYHCIO IISTEH. Hanpumep, okazanoce 51 mnsTHO.
Hanpreimmii pacuetr: B 10 mu Oynbona BHecnau 0,0002 mn 6akrepuodara; B 0,1
mia 6yner 0,00000002. 3nauuTt, 51 yactuna dara npuxoautcs Ha 0,00000002 mi

dbunbsTparta, T.€. B 1 M cogepxkurcs 2550 miiH. yactuil dara.
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31. Tutp Bupyca. ExnHuIbI KOJIMYeCTBA BUPYCOB. MeTO THTPOBAHUA
BHPYCOB 10 HH(EKUMOHHOMY JelcTBUI. MeToa pacyera TUTPA BUPYCAa 110

Puny u Menuy

Tutp BHpyca - 93TO KOJMYECTBO BHpyca B €AUHHUIIE oO0bema
BUpPYCCOJIEpKaIllero  Marepuaia. BpIpaxkaloT THUTp Yepe3 KOJMYECTBO TakK
Ha3bIBaeMbIX «3(dexkTuBHBIX 103 BUpycay. OmHa s¢dextuBHas go3za (D) — 310
MUHUMAaJIbHAs 1032 BUPYCa, JAIOIIETO PETUCTPUPYEMbIi 3(h(DEKT B UyBCTBUTEIILHOMN
cucteme. Haubosiee craTUCTHUECKH IOCTOBEpHOM sBisgeTca >PdeKkTuBHAs 103a
(OHs0), oxaswiBaromast jgeiictBue Ha 50 % OSKCIEPUMEHTAIBHBIX OOBEKTOB
[1abopaTtopHbIe KUBOTHBIE, KypuHbIe 3MOpUOHBI (KD), mpobupku ¢ KynbTypamu
KJIETOK].

O6o3nauenne »(PEeKTUBHBIX 703 BUpyca OOYCIOBJIEHO BHUAOM BHUpYCa,
OMOJIOTMYECKON CUCTEMOM, Ha KOTOPOUM €ro TUTPYIOT, POpMON MPOSIBICHUS €ro
uHpeknronnoro aevictsus (J1so, s, D150, DU ds0, TL s0):

1 JIs0 — mo3a Bupyca, Bei3biBatorias rudenb 50 % KUBOTHBIX;

1 BJ11so — no3a Bupyca, Bbi3biBaromas rudensb 50 % 3apakeHHbix KOJ;

1 U/lsp — no3a BUpyCa, BBI3BIBAIONIASA KIMHUYECKYIO KAPTHUHY MTOPAXEHUS y
50 % 3apakeHHBIX Ta0OPATOPHBIX KUBOTHBIX;

1 DOUllsy - mo3a Bupyca, O0OYyCJIOBJIMBAIONIAS  PETUCTPUPYEMBIN
naTtosiornueckuii npouecc y 50 % 3apakeHHbIX KypHHbIX 3MOpruoHOB (KJ);

1 T/ so — mo3a Bupyca, naromas nuromatudeckuii sddexkr y 50 %
3apaxxeHHbIX KyJIbTyp KieTok (KK).

VYcnoBus TUTpOBaHMS BUpYyCa MO MHOEKIIMOHHOMY JIEMCTBUIO BKIIIOYAIOT
npurotoBieHue ero 10 KpaTHBIX pa3BEeICHUNM U 3apakeHUE KaXIbIM
pa3Be/ICHUEM HE MEHEE YETBIPEX KUBBIX TECT-OOBEKTOB (KMBOTHBIC, KYpPUHBIC
AMOPHUOHBI, KYJIBTYPHI KIIETOK).

DKCNEPUMEHTAIILHO YCTAHOBJIEHO, YTO MH(EKIIMOHHOE JICHCTBUE BHUpYyca

npu ero 10 kpaTHOM pa3BefeHUU (OOBIYHO B PAacTBOpE XEHKCA) YMEHbBIIACTCS
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MPONOPLHUOHAIBHO JNECATUYHOMY agorapupmy pa3BEACHHUS: eciu
BUpYyccoAepkamuii Mmarepuan pazpectd B 100 pa3, To HHPEKIMOHHOE JIEWCTBHUE
BHpYCa YMEHBIIIAETCS B ABa pasa, ecyiu pazsecty B 1000 pa3 — B Tpu paza u T. 1.;
MHTEpBAJI COCTABISET 1.

Bupycconepxamniyto  B3BECh  pa3BOIAT  PacTBOPOM  XEHKCA, WIH
(U3MOIOTUYECKUM pPAacCTBOPOM, WM PA3IUYHBIMU KUAKAMU CpelJaMu B
3aBHCUMOCTH OT BHia Bupyca (pH pactBopos okosio 7,0).

JIna  nomydeHuss mnocienoBarenbHbIX 10 KpaTHBIX pa3BEIECHUM B
IPOHYMEPOBAHHBIE MPOOMPKH € MPOOKaMU HAIMBAKOT MO 9 M CTEPUIBHOIO
pacTBopa, 3aTeM B MIEPBYIO MPOOUPKY BHOCAT MUIIETKON pOBHO 1 MII HccieyeMoit
BUPYCHOM CYCIIEH3HH, HE KacasiCh MOBEPXHOCTU PacTBOpA, U yOUPAIOT MUIETKY B
ne3uHOUIUPYIOMK pacTBop. HoOBO# CTEpHIIBHOW MHUIIETKOW IEepEeMENTUBAIOT
CMECh B IepBOM mpoOupke, HabupatroT 1,0 Ma cMecH W BHOCAT BO BTOPYIO
npoobupky u T. A. W3 mnocinenneit npobupku 1,0 mMa cMmecu yIaiasiioT B
Ne3UH(ULIUPYIOLIUI pacTBOP.

BupycoM Kaxaoro pa3zBeieHHs 3apakaroT TPYIIIbI ¢ OAUHAKOBBIM YHCIOM
YYBCTBUTEJIbHBIX K JAHHOMY BHUPYCY JKHMBBIX TECT-OOBEKTOB (?KHBOTHBIX,
KYpPUHBIX SMOPHOHOB, KYJIbTYp KJIETOK) C yU€TOM TPOIKU3Ma BUpYcCa.

Craructuueckre MeToabl 00pabOTKU pe3yJbTaTOB TUTPOBAHUS MO3BOJSIOT
y4eCTh BCE KOJIeOaHMsI YYyBCTBUTEIBHOCTHM BHpYCa K HCIOJIb3YEMbIM >KHBBIM
CUCTEMaM M J0Ka3aTh JOCTOBEPHOCTH J03bl BUPYCa, CIOCOOHOM BBI3BaTh CTPOTO
onpeaeneHHbld NHOEKIUOHHBINA 3 (PEKT.

Metoa Puna u Menua. Haubonee 4acto mpUMEHSIOT CTATUCTUYECKUMA
Meton Puma m MeHua, KOTOpBI OCHOBAH HA IMOCTPOEHUH KyMYJISITUBHBIX PSJIOB
Ha OCHOBE ITOJYYEHHBIX JaHHBIX.

Jlns mpumepa paccMOTPUM Pe3yJIbTaThl TUTPOBAHUSA BUpYyca Ha OeENbIX
MBIIIAX, pacyeT KyMYJSITUBHBIX JAHHBIX W TPOLIEHTa TUOenu MbIme (go3a
3apaxkenus 0,2 mu) (tabnuna 8). [lpu pacuere KyMyJISITUBHBIX TAHHBIX (CTOJIOIIBI
5, 6) yucio Mblmed, MaBHIIMX OT 0oJiee BBICOKOro pasBeicHHUs (cTonoder 3),

CJICaycT HpI/I6aBI/ITB K 9uCJly maBIInuX OT 0oJ1ee HU3KOIro pa3BCACHHUA.
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[Ipu pacuere KyMyJSITHBHBIX JdaHHBIX (cTonOer] 4) YHCIO MBbIIIeH,
OCTaBIIMXCS B JKUBBIX OT OOJie€ HU3KOI'O pa3BElCHHUs, NPUOABISIIOT K YHUCITY
KUBOTHBIX, HE MOTHOMUX OT 00Jiee BBICOKOTO pa3BefcHUsA. JIeTaabHOCTH B
IPOLEHTaX BBIUUCISAIOT JJI1 KaXKIOrO pa3BElEHHUs BUpyca MO KyMYJSATHUBHBIM

JaHHBIM:

100-x-yucno - nasuwiux

Jlemanvnocms =
(naswue + evioicusuiue)

Tabnuima 8 — Pe3ynbraTsl 3apaskeHus OENbIX MBIIICH.

) KymynstuBHble

E o HcxonHble naHHBIE

5 o JaHHBIC COOTHOH.IGHI/IG _H

= > HABIIHX K €TaJIbHOCTBD,
Q & Yucno %
g 4] Sapa)KeHHBIM
A 3apa)i(eHHI:.IX BBIJKHUIIO ImaJio BBIJXKUJIIO maJjio

MBIIIIEH

1 2 3 4 5 6 7 8
10! 6 0 6 0 A28 28:28 100
10° 6 0 6 0 22 22:22 100
10° 6 0 6 0 16 16:16 100
10 6 2 4 2 10 10:12 83,3
107 6 2 4 4 6 6:10 60
10° 6 4 2 8 2 2:10 20

[IpuMeuaHue: CTpEIKU yKa3bIBalOT HAIllpaBJICHHUE MOJICUETA.

Cpenusis  »ddexkTuBHass 7032  BUPYCCOJEpXkallero  maTepuarna,

0 5
BBI3bIBatoMIas ruoenb 50 % KUBOTHBIX, HAXOAUTCSI MKy pa3BencHusMu 107 u
10° (rpada 1), 06ycnoBINBAOMKME COOTBETCTBEHHO 60 1 20 % JIeTanbHOCTH
(rpadba 8). Ompenensiror norapudm uckomoro paszsenenus (JIsp), T. e.

BbI3BIBArONIETO 50 % rudesm ;KUBOTHBIX:

6 — 50
Lg/Id,, = LgB + ——— Lgd
6 —dAd
rie B — passenenme, patomee sddexr Oomee uwem B 50 % caydaeB; B — MPOIIECHT,

COOTBETCTBYIOIIMI pa3BelleHHI0 B; a — MpOLeHT, COOTBETCTBYIOLIMNA pPa3BEACHUIO, AIOIIEMY
apdext menee yeM B 50 %; d — xodddunmeHT pasBeneHus (Tak Kak pa3BelICHUEC B JTAHHOM

npumepe 1:10, To koaddunment pasen 10).

IloncraBisseM HalIeHHBIE 3HAYEHIS
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LoJI]],, = Lgl0™° + % (-1)=-5,25

Tutp BUpyca paBeH 10°® JIJls, g1t obbema 0,2 MI HCXOXHOM

. . . _ 5
BUpYcCcoiepkalieil B3Becu, a it 1 mu1 3Toi B3Becu uckombii Tutp T = 5-10

JIds0/Mom.

32. TuTpoBaHMe BUPYCOB 0 reMarrJlOTUHUPYIONIEMY J1eiCTBHUIO.

IHocTranoBKka pa3BepHyToOil peakuuu remarroTunanuu (PI'A)

B ocHoBe peakuuu remarrmotuHaimu (PI'A)  nexur cnocobHOCTH
HEKOTOPBIX BHPYCOB 32 cyeT Oejka TeMarriloTHHUHA AarriIlOTUHUPOBATh
(CKJIEUBATh) HPUTPOLUTHI PA3IUYHBIX BUJAOB KUBOTHBIX U YEJIOBEKA.

Ponb MOCTHKOB 3akiroyaeTcs B aJCOpPOIMM BUPYCHOM 4YacTULIBI HA JBYX
APUTPOLUTAX C MOMOIIBIO COOTBETCTBYIOIIUX PELIENTOPOB MYKOJIUIIONPOTEUHOBOM
IIPUPOBI HA TIOBEPXHOCTU DPUTPOLIMTA.

I'emarrmotuHanus oOpatuma, T.€. BHUpPYCHas HeMpaMHHHIa3a MOXET
Pa3pyLINTh PELENTOPBI 3PUTPOLIUTOB, MOCIE YETO BUPYC OoTAensercs oT Hux. Ha
reMarrjitoTHHALMIO MOTYT BIIUSATh HHTMOUTOPHI KUAKOCTENH OpraHu3MoB ((peHoMeH
IIPO30HBI, KOTJa IIPU BBICOKUX KOHIEHTpanusax Bupyca PI'A oTpunarensHa, a npu
HU3KUX — TOJIOKUTEIIBHA).

VYcaosus mnocranoBkn PI'A: 1) ocBoOOXIeHHE BHpYCCOIEPKAILETO
MaTtepuajia OT UHTHOUTOPOB (MporpeBaHue; 00padoTka XjI0podhopMoM, alleTOHOM;
neHTpudyrupoBanue u Ap.); 2) ONpeneNeHHBbI auama3oH Temmeparyp (amns
GombIIHHCTBA BUPYCOB OT 4 110 22-37 °C); 3) Heiirpansusiii pH; 4) 0,85 % pactBop
IIOBApPEHHOM COJIU.

Kommonentst PI'A: 1) B3Bech osputpormroB  (0,5-1  %); 2)
BUpYyccoAepKaluii Mmatepuai; 3) nuzotonnueckuit pactsop NaCl.

st PTA MCconb3yoT SpUTPOIUTHI Kyp, TYCEe, MOPCKUX CBHUHOK, OEIBIX
KpbIc, OapaHa u yenoseka (0-rpymrsl) B 0,5-1 % KoHLeHTpanuu.

[TpuroroBnenue »purporutoB. KpoBs OepyT U3 speMHOI BEHBI OapaHa, U3
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cepaiia MOPCKUX CBUHOK, M3 TOJIKPBUIBIEBOM BeHbI meTyxa. Jledhubpunupyror
BCTPSIXMBAaHMEM B KOJIOOUYKE CO CTEKISHHbIMM OycamMu WIH JT0OaBISIOT
AHTUKOATYJISHTHl (LMTpPAT HATpHs; TeNapHvH; pacTBOp AJbCeBEpa, B KOTOPOM
SPUTPOLIUTHI MOTYT XPAaHUTBCS O 2 HENeNb npu 4 OC). OputpouuTsl 3a 2-4 4 110
WCITI0JIb30BAHUSI OTMBIBAIOT JI0 5 pa3 M30TOHMYECKUM PACTBOPOM XJIOpUJA HATPHS,
mociie KaXJOTO OTMBIBAHUS OCAXKIAIOT LEHTPUPYTHpOBaHUEM B TeueHue 15
MUHYT IIpH gacToTe BpamieHus 1500 06/MuH.

N3 ocaaka sputpouutoB rotoBiaT 0,5-1 % cycmensuio (1 yacth ocamka
CMEIIMBAIOT ¢ 99 yacTAMU N30TOHUYECKOTO pacTBOpa, a Jyist mpurotosnenus 0,5 %
cycreHn3uu — ¢ 199 vactsamm).

TutpoBanue BUpyca MO reMarrIfOTHHUPYIOEH aKTUBHOCTH OCYLIECTBIISIOT
IByMsl criocobamu: 1) KamenbHbIM Ha CTEKJe; 2) B JIyHKaX IUIEKCUIJIaCOBBIX
IUIACTUH WK B TPOOUpPKaX.

KanenpHbIlt MeTO7 mpeaHa3HAuY€H TOJBKO JJIsi OOHApY>KEHHsS BUpyca: Ha
IPEIMETHOE CTEKJIO HAHOCAT KaIUIK0 B3BECH JPUTPOLIUTOB M KaILIIO
BUPYCCOAEPKAILETO MaTepuana, IEepEeMEIIMBAIOT MNHUNETKOM. Ecmm  Bupyc
reMarrIlOTUHUPYIOIIMI U BBIIEPKAHBI BCE PaHEE MPUBEICHHBIE YCIOBUS OIbITA,
TO 4epe3 3-5 MUH 3pUTPOLUTHI arryIFOTHHUPYIOT B BUJIE XJIOIBEB.

B J5yHKax MNJIEKCUIIacOBBIX IUIACTHMH WJIM B NPOOUPKAX TaKKe TUTPYIOT
BUPYC; JIJIs1 3TOr0 HAXOJAT TO HauOOoJIbIlIee pa3BeieHne BUPYyCa, T.€. HAMMEHBIIIYIO
€ro /103y, KoTopas crnocoOHa BbI3BaTh NEMAarryilOTUHAIMIO Ha JBa Iuioca (++).
KomuuectBo Bupyca B o0beMme maHHOro pasBeneHus (00buHo 0,5 wmmm 1 wmu)
npuHuMaroT 3a 1 remarrmotuHupytomyto enunuity (1 TAE). Tutp uccnenyemoit
HEpPA3BEACHHOMW CycneH3uu Bupyca paBeH uuciny ['AE, cooTBeTcTByrOHIEMY
KpPaTHOCTU pa3BelieHUsl CyCleH3uu. Takum oOpa3oM, €ciau reMarriioTHHALMS Ha
nBa 1uitoca (++) mpousonuia B JIyHKe ¢ pa3BeaeHuem 1:64 B oO0veme 0,5 mii, TO
TUTp BUpyca paseH 64 ['AE/0,5 mu.

JIist TUTpOBaHMSI BUpYyca TOTOBST PsJl TMOCIEIOBATEIBHBIX JBYKPATHBIX
pa3BEACHUI HCCIEAYEeMOTO BHpyca: B pAd JYyHOK BHociaT mo 0,5 wMn

M30TOHUYECKOTO PacTBOpA XJIOpUAA HaTpus. 3aTeM B NEPBYIO JYHKY BHocAT 0,5
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MJI CYCIIEH3UM BHPYCa, IEPEMEIMBAOT U MEPEHOCAT nocieaoBareabHo no 0,5 mi
13 TIEPBOM JIYHKH BO BTOPYIO, U3 BTOPOU B TpEThIO U T. 1. M3 nmocnennei aynku 0,5
MJI CMECH YAQISIOT B Je3pacTBop. Takum o0pa3oM, MOJy4arOT JBYKPATHO
BO3pacTarolui psn pasBeaeHuid supyca (1:2, 1:4, 1:8 u T. 1.). lanee Bo Bce JIyHKHU
BHOCAT 110 0,5 mit 1 % cycneH3uu 3puTpOoLMTOB, IEPEMELINBAIOT, BBIIEPKUBAIOT
30-60 MUHYT NpU KOMHATHOUM Temmeparype. Jis KOHTPOJIs B OTIEIBHYIO JIYHKY
HanuBatoT 0,5 Mi1 B3BECH 3pUTPOLUTOB U 0,5 MJI H30TOHUYECKOTO pacTBOpA.

Ecnu crioHTaHHasi arrirOTHHALMSA 3PUTPOLUTOB B KOHTPOJBHOU JIYHKE HE
IIPOUCXOJIUT, TO OHU OCEAIOT HA THO JIYHKU B BUJI€ KHOIIKH.

B ONBITHOM  psAy  IOCIENOBATENbHBIX  pPAa3BEICHUM  BHpyca
arrIlOTUHUPOBAHHBIE SPUTPOLIMTHI OCEAAIOT HA THO B BUJE 30HTUKA C HEPOBHBIMU
KpasiMu. [lomHOTY W cTeneHp arrfmoTUHAUUMM 0003HAYyaroT IUTIOcCaMH: +++ —
CIUIOIIHOW 30HTUK; ++ - HeOOJbIIOH 30HTUK M B LEHTPE HEMHOIO
HEarrJIOTUHHUPOBAHHBIX 3PUTPOLUTOB; + — OCAaJOK B BUJE KHONKH U HEMHOIO
arrI0TUHATA BOKPYT 0CaJKa; — BCE SPUTPOLUTHI OCEIU B BUJIE KHOIKU C POBHBIMU
KpasiMH. ATTJIFOTUHATOB HET.

Hanpumep, Ha cxeme TutpoBanusi B P['A Bupyca Ooyie3HM BHUAHO, YTO
reMarriIloTUHALWS 3pUTPOLMTOB Ha JBa Kpecta (++) mpowusolmia B JYHKE C
pa3BeneHueM Bupyca 1:64 B oobeme 0,5 mu (tabnauua 9). DTta nmoza Bupyca
COOTBETCTBYET oJHOM reMarrmtotunupymen enuaune (1 'AE), T. e. B Takom xe
oobweme (0,5 mur) HEpa3BeACHHOM BUpYyCCOEpKallleil B3BeCH OyaeT HaxoAuThesl 64
I'AE. CnenoBarensHo, TUTP Bupyca 06ose3nn Hotokacna pasen 64 I'AE/0,5 mi.

3nauenue PI'A B Bupycosorum. AncopOriuto —  Aronus
reMarrlOTUHUPYIOIIMX BHPYCOB HA JSPUTPOLUTAX — HCMIOIB3YIOT JUISl HX
KOHIIEHTpaluu 1 ouucTKu. [1pu agcopbumn BUpYyCOB HAa SpUTPOLUTAX TPOUCXOAUT
WX BBIJICJICHUE U3 BUPYCCOAEpKalllell TKAaHEBOW B3BECH, a 3aTEM MPU IIIOLUUU —
OTIIEJIEHUE HUX OT OJPUTPOLUMUTOB, T.€. TakUM oOpa3oM, MoiyyaeTcs Oosee

KOHIEHTPUPOBAHHAs CYyCIICH3Us BUPYCA.
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Tabnuma 9 — Cxema TutpoBanus B PI'A Bupyca 6one3nn Horokacia

Howmep nynku KonTponb
1 [ 2 [ 3] 4 [ 5 [ 6 [ 7 | 8 9 | spurpo-
IUTOB
Komnonent PasBenenue Bupyca
1:2 1:4 1:8 1:16 | 1:32 | 1:64 | 1:128 | 1:256 1:512
Wsotormecknit | o5 | g5 | 05 | 05 | 05 | 05 | 05 05 05 05
pacTBop, M
Cycnensus 0,5mn
BHpYyCa, MII YAAISIOT
0,5 ITocaenoBarenbHbli nepeHoc 1o 0,5 M B -
ne3pa-
CTBOp
1 % cycnensus
SPUTPOLUTOB, MIT 0,5 0,5 0,5 0,5 0,5 0,5 0,5 0,5 0,5 0,5
Konrakr 30-40 MUHYT npy KOMHATHOM TEMIIEPAType
Pe3ysibTaThl | e [ Hre [ e | e |+ | - - | -
CnocoOHOCTD KaxXaoro nu3 reMarriIrOTHHUPYIOMIUX BHUPYCOB
arrIlOTHHUPOBATh  OPUTPOLIUMTEI  ONPCIACICHHBIX BHJOB KHWBOTHBIX, IIPpH

ompeneneHHo Ttemneparype u pH cpensl ucnons3yioT B auddepeHunanbHOMu
nuarHoctuke Oosie3nel. Tak, Bupyc Oosie3nn Hplokaciaa arraiOTHHUPYET
KYpPHUHBIE 3pUTPOLUTHI, HO HE 3pUTPOLUTHl KoK U jomaau. [lo PI'’A moxHo
OBICTPO OOHAPYKUTh TEMarrIIOTHHUPYIOMINE BUPYCHI M UX TUTP B UCCIEAYEMOM
MaTtepuaje, yduTbIBas IpU 3TOM, YTO UH(PEKIMOHHBINA U TeMarrIitoTHHUPYIOMNN

TUTPBI BUPYCOB MOTYT HE COBITIAJIATh.

33. DJIeKTPOHHAasi MUKPOCKONMS B TMATHOCTHKE BUPYCHBIX 00J1e3Heil

YCTpOMCTBO 3JIEKTPOHHOr0 MUKpPoOckomna. Co3gaHue 3IEKTPOHHOTO
MHUKPOCKOIIA CBSI3aHO C OTKPBITHEM JJEKTPOHOB, WX BOJHOBOM MPUPOIABI U
CITOCOOHOCTH OTKJIOHSITBCS OT CBOETO MEPBOHAYATIBLHOIO MYTHU MPU MPOXOXKICHUU
yepe3 MarHUTHBIC U AJIEKTPOCTaTHYECKUE MOJIA. TakuM o0pa3oM, SJIEKTPUIECKUE U
MarHuTHBIE TOJSI MOTYT (POKYyCHpOBaTh Iy4YOK JBIIKYIIUXCS DJIEKTPOHOB U
JIECTBOBATh HAa HUX, KaK JICMCTBYIOT OOBIUHBIC CTEKJISTHHBIC JIMH3bI B CBETOBOM
MHUKPOCKOTIE.

B 1931 r. memenkue yuenoie KHoinb u Pycka co3manu mnepBwiii B Mupe
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IIPOCBEYMBAIOIIMN  DJICKTPOHHBIM MHUKPOCKON. VICTOYHHMKOM DJIEKTPOHOB B
AIEKTPOHHOM MMKPOCKOIIE CIIYXKUT HHUTh HAKaJUBAHUS — KaTOH. DJIEKTPOHBI,
UCITyCKaeMbI€ KaTOJIOM, YCKOPSIIOTCSI B AJIEKTPUUYECKOM TOJIE C Pa3HOCTHIO
MOTEHIIUAJIOB MEXKY KaTOJIOM U aHOJIOM OT HECKOJIBKUX JIECSATKOB 10 COTEH ThICAY
BOJIET B TTy60KoM BakyyMe (10 10 mm pr. cr.). MarautHOE moJie KOHIEHCOPHOM
JUH3Bl CYXa€T TMOTOK DJJEKTPOHOB B TYYOK, KOTOPBIA MPOXOJUT 4YEpe3
uccienyeMbliii 00bekT. [Ipu 3TOM TpaeKkTopHsl ABUKEHUS AIEKTPOHOB OTKIIOHSIETCS
MoJ, pa3lu4YHbIMU yriiaMu. V3MEHEHHBIA MY4YOK 3JIEKTPOHOB MOMAAacT B MOJIE
JUH3Bl OOBEKTHBA, B KOTOPOM (OPMHUPYETCS TEPBUYHOE TMPOMEKYTOTHOE
YBEIMUYEHHOE U300pakeHne 00beKTa. ITO MPOMEKYTOUHOE U300pakeHnEe 00BHEKTa
YBEIIMYUBAETCS €IlIe pa3 C MOMOIILI0 MPOCKIIMOHHON JUH3BI U CO3Ja€T KOHEUHOE
U300paKeHue 0o0BeKTa. Koneunoe M300pakeHHe BO3HUKAET Ha
(bayopecuMpyromeM dKpaHe U MOXKET ObITh SKCIOHUPOBAHO Ha (POTOIIACTUHKY
unu (OTOTUICHKY. B COBpEMEHHBIX 3JIEKTPOHHBIX MHKPOCKOIAX IMEPBOro Kiacca
MakcumalibHoe yBenuueHue npocturaet 2 000 000, a rapaHnTHpyeMoe pasperniaeMoe
paccrosiaue + 0,14 HMm.

[lo xapakTepy wHcCcCleOBaHUS OOBEKTOB PA3IMYAIOT  MHUKPOCKOIIBI
MIPOCBEUMBAIONIETO THUIIA, CKAHHPYIOUIUWE, IMHUCCHOHHBIC, TeHeBble. HambOomee
pacIpoCTpaHEHbI JIEKTPOMArHUTHbIE MUKPOCKOIIBI TPOCBEUMBAIOIIETO THUIIA.

IIpurorosiieHHe NpenaparoB MAJsd IJIEKTPOHHOM MUKpockonuu. [Ipu
paboTe C DJIEKTPOHHBIM MHUKPOCKOIIOM Ba)XHOE 3HAUYCHUE UMEET KaxIblk 3Tam
MPUTOTOBJICHUS TIpenapaToB. (s MpoCBEeUMBAIOLIETO JIEKTPOHHOTO MUKPOCKOMA
uccienyeMble 00bEKThI TOJDKHBI OBITh B BUE OUY€Hb TOHKHX cpe3oB (110 40-60 HM)
WJIM BUPYCHBIX CYCIIEH3UM, KOTOPhIC MOMEIIAIOT Ha CICHHAIbHBIC MEIHBIE CETKH,
iy OneHabl. J{ns yaepskaHusi CyCreH3Mil HaJl OTBEPCTUSAMH CETKH €€ TOKPBIBAIOT
TOHKOW IUICHKOW — TMOMJIOKKOW, W3TOTOBJICHHOW W3 KOJUIOAUS, U YKPEIUISIOT
HaMbUICHUEM YTJIEPO/A.

Paznmuunbie CTPYKTYphl OHMOJOTHYECKHX OOBEKTOB M IUICHKA-TIOJJIOKKA
MOYTH B OJIMHAKOBOW CTETNEHU PACCEMBAIOT AJICKTPOHBI, U U300paKeHHE 00BEKTa

He OyzaeT BoIsiBlIeHO. [ToaTOMY HEOOXOIMMO MPEIBAPUTENHHO CO3AaTh PA3TUIHYIO
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AJIEKTPOHHYIO TUIOTHOCTh MEXIY (DOHOM U MpenapaTtoM UM MEXAY CTPYKTypamMu
Ononornyeckux OOBEKTOB. B KadecTBE KOHTPACTUPYIOIIMX BEIIECTB Haubosee
IIMPOKOE pacmpocTpaHeHue moayuunu 1-2 % BoaHbie pacTBOpHl (hochopHo-
BoJIb(PpamMoBoOi, pochopHO-MOIUOIEHOBOMH, OCMHUEBOM KHCJIOTBI, PACTBOPHI
ypaHWJIAlleTaTa U YKCYCHOKHUCIIOrO CBUHIIA. METO/Ibl HEraTUBHOTO U TTO3UTUBHOTO
KOHTPAaCTUPOBAHUS LIMPOKO NPHUMEHSAIOT TMPU HCCIEIOBAHUM OMOIOTHUECKHUX
O0OBEKTOB B BUJIE CYCIICH3HIA.

[Ipy HeEraTMBHOM KOHTPACTHPOBAHWU KOHTPACTUPYIOIIEE  BEIIECTBO
BBICOKOM 3JIEKTPOHHOM IIOTHOCTH OKPY’KaeT O0BEKT Oosiee HU3KOU TIOTHOCTU U
OH CTaHOBUTCS BHUJHBIM Ha OoJjiee IUIOTHOM OKpy»kawieM ero ¢onHe. Bpewms
KOHTPacTUPOBAaHUs Ipernapara COCTaBiseT ceKyHIwl (B cpenneMm 15-40 c). s
NOJIy4ECHUS MO3UTUBHOTO KOHTPaCTUPOBaHUs BpeMsI pearupoBaHusl
KOHTPACTUPYIOLEro BEIIECTBA C OOBEKTOM HU3MEpSAETCI B MHUHYTAaxX M dacax.
CoeauHssch ¢ onpeeIeHHbIM BEUIECTBOM 00BEKTA, AaTOMBI U MOJIEKYJIbI TAAKEIBIX
METAJIJIOB MOBBIIIAIOT KOHTPACTHOCTh COOTBETCTBYIOLIUX CTPYKTYp, oOecreunBas
MO3UTUBHOE KOHTpAacTHpoBaHHWE OOBeKTa. [IpyM MO3UTUBHOM KOHTPACTUPOBAHUU
M30BITOK KOHTPACTUPYIOLIErO BellecTBa (hoHAa O0BEKTa yJalsieTcsl MPOMbIBAHUEM
JUCTUJTMPOBAHHON BOJIOM, W OOBEKT BBIMISIUT Oojiee ITUIOTHBIM Ha OoJjiee
CBETJIOM OKpY>KaroiieMm (QoHe.

[Tpu u3yueHun Mosiekys O€IKOB HYKJIIEMHOBBIX KHCIIOT, @ MHOTJAa U BUPYCOB
TAaK)KE€ MPUMEHSIOT METO/Abl KOHTPACTUPOBAHUS OTTEHEHHEM, IyTEM HCIApPEHUs
MeTajuia B Bakyyme. ATOMBI METajljla pa3jieTaloTCsl OT MECTa PacHbUICHUS O]
HEKOTOPBIM YIJIOM K HUCCIEIyEeMOMY OOBEKTY U OCaXAAIOTCS Ha €ro MOBEPXHOCTU
CIIOEM pa3IMYHOM TONIIMHBL. BcieacTBue 3TOro y4dacTku OOBEKTa HMMEIOT
pa3IMyYHYIO 3JIEKTPOHHYIO INIOTHOCTh M BO3HUKAET U300paKeHUE 00BEKTA.

Hpyroii MeTon — YIrJIEpOAHBIX PEIUIMK C MPEABAPUTENIbHBIM OTTEHEHUEM.
CymHOCTh PEIIMK 3aKIo4yaeTcss B TOM, UYTO peibed NOBEPXHOCTH OOBEKTa
BOCIIPOMU3BOJMUTCS C MOMOIIBIO TOHKOM IUIEHKH, KOTOpas 3aTEM MCCIEIYeTCs B
ANEKTPOHHOM MuUKpockone. CylllecTByeT HECKOJbKO METOAOB H3TOTOBJICHUS

PEILTUK.
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DJIEKTPOHHO-MUKPOCKONMYECKAasi  JAUATHOCTHKa W mopdoaorus
BUpYcoB. M3yueHne Mop(osoruu BUPYCOB — BaKHBIM 3Tall MPU ONPEAEICHUHN UX
TaKCOHOMUYECKOW  INPUHAICKHOCTA.  MarepuaioM Uil DJIEKTPOHHO-
MUKPOCKOIIUYECKUX HCCIEIOBAaHUM BHUPYCOB MOTYT OBITh CMBIBBI U3 IJja3, CO
CJIM3UCTBIX 00OJOYEK HOCOBOM M POTOBOM MOJOCTEH, COAEPKUMOE KHUIIECUHHKA,
Cpe3 MOPaKEHHOTO y4aCTKA JMHUIEPMHUCA KOXKHU WU OCIIEHHBIE KOPOUYKH, KyCOUKH
OpPraHOB U TKaHEW OOJBHBIX M MaBUIMX XUBOTHBIX. [Ipu pabote ¢ Bupycamu B
7a00paTOpUM  UCCIEAYIOT BHUPYCCOACPKAIIYIO  KYJIbTYPAIbHYIO  JKHUJIKOCTb,
AJUTAHTOMCHYIO JKUJKOCTh KYpPHHOIO ASMOpPHOHA, KYyCOYKM OpPraHOB M TKAaHEU
3apa)KEHHBIX KUBOTHBIX. [Ipy MOATOTOBKE NpenapaToB Ui TaKUX MCCIEAOBAHUMI
00JBIIOE 3HAYEHUE MMEIOT KOHLEHTpalus BUpyCa B MaTepHalie M CTENEHb €ro
KOHTaMHUHALIUU Pa3IMYHbIMU OasIACTHBIMU BEIIECTBaMU. B 3aBHCHUMOCTH OT 3THX
(akTOpoB U BBIOMpPAIOT METOAMKY IOATOTOBKA HMCXOJHOr0 Marepuana. B
OOJBIIMHCTBE CIy4aeB HEOOXoAMMA IMpEeABapUTENIbHAS OYMCTKA U KOHIIEHTPALIUS
BUpycoB. Kycouku opraHoB, TKaHel U (eKanbHbIA MaTepuanl rOMOT€HU3UPYIOT, a
3aTeM KOHILIEHTPUPYIOT YIAbTPALEHTPUPYTUPOBAHUEM WIIH JPYTUMU METOIAMH.

JUIst BBIIENEHUS BHpYCA W3 3apaXKEHHBIX KIETOK KyJIbTYpPbl TKaHEH HX
IIPEABAPUTEIBHO Pa3pyIIAOT B CTEKISHHOM TOMOTEHU3ATOPE YJIBTPA3BYKOM WU
3aMOpPAKUBAHUEM-OTTauBaHUEM, 3aTemM OCBETJISIIOT HU3KOCKOPOCTHBIM
HEeHTpU(yTrupoBaHUEM U KOHLIEHTpUpyloT. [lpum wHccrnegoBaHMUM  KYyCOYKOB
MOPAKEHHON KOXXM WJIM KOPOYKOBOI'O Marepuaja Mmpu OOJIE3HSX, BBI3BIBAEMBIX
BUPYCaMH TOKC-TPYIIIBI, UCIOJIB3YIOT METOJ JABJICHBIX IPENapaTOB WA METOJ
OTIIEYaTKOB. Marepuasn CMBIBOB IIPEABAPUTEIBHO TOMOIE€HU3UPYIOT B CTEKJISIHHOM
TOMOTE€HH3AaTOPE, 3aTeM rpyoo buIbTPYIOT 151 KOHLICHTPUPYIOT
yIbTpalleHTpu(yrupoBaHueM WU yhabTpaduiasTpanueil. be3 mpensaputenbHON
OYHMCTKM W KOHIIEHTPAUMHU IMpernapaTrbl MOXKHO TOTOBUTH M3 BHPYCCOAEpPKAILIEH
KyJIbTYpaldbHOM JKHIKOCTH KYyJbTYpPhl TKaHEH W aJUIAHTOUCHOM KUIKOCTH
3apa)KEHHOTO KypPHHOTO SMOPHOHA, €CITH THTp BHpyca B HUX He Merbie 10° JI/Is
B OJJHOM MUJUTUJIUTPE.

IMoaroroBka mpenaparoB AJs1 3JeKTPOHHON MHUKpockonuu. Ha xarutto
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BHUPYCCOJEpKAILEH KHIKOCTH TOMEIIAIOT CETOUYKHU TUIEHKOW BHU3. Yepes 1-2 MuH
ancopOUuu BUpyca Ha IUIEHKY HM30BITOK >KHJIKOCTH YJAJSIIOT (UIBTPOBAIBHOM
Oymaroit u KoHTpacTHpyIoT 1-2 % BogHbIM pacTBOpoM (ochopHO-BobHpamMoBoi
KUCIO0ThI Wi 1-2 % pacTBOpoM ypaHuialerara, HoMemas CeTKy MJIEeHKON BHU3 Ha
KaIlIl0  KOHTpactupyromiero  BemectBa.  Yepes  15-40 ¢ u30BITOK
KOHTPAaCTUPYIOIIETO  BEHIECTBA  YIAusAlOT  (UIBTPOBAJIBLHOM  Oymarowu,
NOJICYLIMBAIOT IO JIJAMIIOM WJIM B TEPMOCTATE U IPOCMATPUBAIOT B JJIEKTPOHHOM
MUKpockore. MHorga mocne — aiacopOuMM  BUpyca Ha  IUIGHKY  WJIHU
KOHTPAaCTUPOBAHMS CETOUKY IPOMBIBAIOT HECKOJIbKUMU KaIUIAMH
JUCTUIINPOBAHHOM BOJIBI.

NMMyHHas1 371eKTPOHHAS MUKPOCKONMSA. DTO CIEHUPUIECKUNA METOL IS
BbISIBJICHUS (MIEHTU(UKALMK) U TUTPOBAHUS BUPYCOB. OH IO3BOJISIET BBISBUTH
BHUpYC B 00pa3iiax, B KOTOPBIX €ro HeJb3sl OOHAPYKUTh MPU MIPOCTOM ANEKTPOHHON
MUKPOCKOIIUH. I[Ipu  B3aumoxeiicTBUM  BUpyca €O  creruduueckoi
aHTHCBIBOPOTKOM 00pa3yeTcs KOMIUIEKC B BUJIE arperaToB BUpyca U 00pa3oBaHuE
BOKpPYI' BHUPYCHOM YacTHIBI Opeojia U3 OKpyXaromux aHTuten. OOpa3oBaHHe
arperatoB BUPYCHBIX YaCTHUI[ IO3BOJISIET KOHILIEHTPUPOBATh BUpPYC Hpu Oojee
HU3KHX 000pOTax HEHTpU(YTH, 4eM MTPU KOHLEHTPALUK HATUBHOTO BUpYCa.

[Ipemapatbl rOTOBAT M3 NMPEABAPUTEIBHO OYMIIEHHOW CYCHEH3MM BHUpYCa,
CMEILIMBas €€ C PAa3IUYHbIMU Ppa3BEICHUSAMHU CIEUU(DUUECKON aHTHUCBHIBOPOTKHU.
Yepe3 18 u koHTaKTa cMeCh KOHIICHTPUPYIOT LeHTpudyrupoBanrem mnpu 17000-
31000 06/mun B Teuenue 1-1,5 4. Ocanok pecycneHaupyoT B JUCTUIUIMPOBAHHOMN
BOJIC: KOHTPACTUPYIOT U ITOMEILIAIOT HA MPEAMETHBIE CETKH C HUTPOLEIUIIOI03HON
NOIOKKOW. CEeTOYKM NOACYIIMBAIOT W IMPOCMATPUBAKOT TOJ 3JIEKTPOHHBIM
Mukpockorom npu yenuderuu B 30000-50000.

DIJIEKTPOHHO-MUKPOCKOTTNYECKas AKCIIPECC-TUArHOCTUKA OoJe3Hen
KUBOTHBIX (Ha TMpUMEpe BHUpPYyCa OCIbI) METOJAUYECKH OCYUIECTBISETCS
cienyronmM o0pa3oM. VMcnonb3yroT OMONCHITHBIA MaTepual MPUKU3HEHHO WITU
MaTepuan oT yOUTHIX WM HEJABHO MAaBIIUX OT OCIbI KUBOTHBIX. MOXHO OpaTh

Cpe3 BEPXYIIKU OCIHHBI MOPAKEHHOTO 3MUAEPMUCA KOXKHU KUBOTHBIX. [Ipenapar
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TOTOBSIT METOJIOM JIaBJICHBIX MPENapaToB AJs aACOPOLUU HA CETOYKU BUPHOHOB M3
B3STBIX JUISl MCCIEAOBAaHUSA MaTepHalloB U METOAOM OTIE4yaTKoB. MccinenoBaHus
IPOBOJAT HA NEKTPOHHOM MUKPOCKOIIE € Pa3pelIaoleil ciocoOHOCThIO He Ooee
0,5 BM. [lnarHo3 cuuTaercs IMOJIOKUTEIbHBIM IPU HAJIUYUKU B Ipenaparax
OJIMHOYHBIX WJIH PACIIOJOKEHHBIX TPYNIAMU OCIEHHBIX BUPHOHOB XapaKTEPHOM
KUPIU4e00pa3Hoil (popMbl C 3aKpyrIeHHBIMU Kpasmu, pasmepom 250-300x150-
200 BM™.

[Ipu oTCcyTCTBMM B IpemapaTax BHPHOHOB CTaBiAT OWOmMpoOy Ha
BOCIPUUMYMBBIX JKUBOTHBIX, HCIIOJIb3Ysl OCTABIIMNCS MaTepuai;, HUCCIEIOBaHUS

IMPOBOJAT B YCTAHOBJICHHOM ITIOPAOKE.

34. Ucnoab30BaHMe B BUPYCOJIOTHY MOJMMEPA3HOM LEemMHO|

peaxkuuu (IILIP)

brnaronapst Beicokoit wyBcTBUTENBbHOCTH MeToJ TP Tpebyer cmenuanbHO
00OpYy/IOBaHHBIX  TMOMENIEHWA U  TIIATEJIIBHOTO  COOMIOJEHUSI  TEXHUKHU
O6e3omacHOCTH BO U30ekaHWE KoHTaMuHanuu. [lomamanue B peaKIMOHHYIO
npoOMpKY  CIENOBBIX  KonmdecTB  mosokutenbHo JIHK — mpuBomur
ammumpukanuu B mpouecce I[P cneuuduueckoro ¢parmenra JJHK wu, kak
CJIIEACTBUE, K MOJYYECHUIO JIOKHOIIOJIOKUTEIIBHBIX PE3YIbTATOB.

JIO’)KHOTIONOXKUTENBHBIN  pE3yJIbTaT MOXET OBbITh BBI3BAH HaJUYUEM
WHTUOUTOPOB PEAKIMK, HEIOCTATOYHOW YYBCTBUTEIBHOCTHIO PEAKIIUU, OIIMOKAMHU
npu Bbigenenun JHK u gp. Iloatomy B KaxIoW cepur aHaIU30B JIOJDKEH
MPUCYTCTBOBATH MOJIOKUTEIIbHBIA KOHTPOJIb-00pa3ell ¢ 3aBeIOMbIM MPUCYTCTBUEM
yuactka IHK nnsa nannbeix npaiimMepos.

JlaGoparopusi, rtae nposoautcs I[P, Tpebyer TeppUTOpUaIBLHOTO
pasziesieHusl Ha TPU 30HBI JIJIs1 BBITIOJIHEHUS OTJIECIBHBIX Mpoleayp: 1) mepBasi 30Ha
npeaHazHaueHa [isi npurotoBieHus [II[P-peakTuBOB; 2) BO BTOpOW 30HE
npoBoasT Bbiaenenue JJHK u3 knmHmyeckux oOpasioB u noctaHoBky IIIIP; 3)

TPCThs 30HA NIpCAHa3HadCHA JIsI ACTCKIUN IMIPOJYKTOB aMHJ'II/I(l)I/IKaLII/II/I. Pabora B
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Jaboparopur AODKHA OBITh OPraHM30BaHA B OJHOM HANpPaBICHUHM: OT MEPBOM
30HBI KO BTOPOU U JaJIe€ K TPETHEM.

[Ipn wuccnegoBaHMM Marepuana, 3apaXKE€HHOTO WM IMOAO3PUTEIBLHOTO Ha
3apaKEHHOCTh BO30yIUTENsIMU MH(PEKIMOHHBIX 3a0oneBanuit [-1V rpynmn, pabora
JIOJDKHA TIPOBOAMTHCA ¢ coOmogenneM Canutapabsix npaun CI1-1.2.011-94
(6e3omacHOCTH pabOTHI ¢ MUKpoopranu3mamu [-11 rpynn matorenHocTH).

3a00p KJIMHMYECKHX OOpa3loB OCYIIECTBISIOT TOJIBKO B OJHOPA30BBIC
IUTACTUKOBBIE TMPOOMPKH, pabOTalOT B OJHOPA30BBIX MEpUYaTKaX, HCHOJIB3YIOT
OJIHOPA30Bbl€ HAKOHEYHHKH JJIS [TUTIETOK.

Paboune mnoBepxHOCTH, O0OpYIOBaHME W MaTepUalbl CIEAyeT O00IydaTh
yIbTpa(HOIETOM B T€UECHHE | 4 10 U 1OCIe OKOHYaHUsI pabOTHI.

MeTtoa nmosiuMepa3Hoi HenHou peakuuu. [IpyHuun Merona 3aKkirodaeTcs
B TOM, YTO IO JIaHHbIM OaHKa I'€HOB BBISABIIAIOT CHEUU(PUUECKUN I JTAHHOTO
BUpyca reH — ydactok moiekynsl JIHK, Hecymmii mndopmanmio mis cuHTe3a
OJHOro Oenka. DTOT I'eH 3aTeM UACHTU(ULHPYIOT B MCCIEAYEMOM MaTepHalie C
nomompto TIHP. [TonuMepasHas nenHas peakuus MO3BOJSET aMIUIM(PUIHUPOBATH
(0Opa3oBbIBaTh TOMOJIHUTENbHBIE KOIMUU T'€Ha) B MPOOMPKE 3a/JaHHBIM ydacTOK
JTHK-Bupyca. AMmimuduimpyemMpiii y4acTOK HA3bIBAIOT «aMILTU(UKAT, TPAHUIIBI
KOTOPOTO  OMNPENENSIOTCS  JIBYMsI  OJIMTOHYKJICOTUIHBIMH  IpaiMepamu,
KOMIUIEMEHTAPHBIM ~ HAYaJIbHBIM ~ YYaCTKOM  [POTHUBOHAIPABICHHBIX HUTEH
nsoiHoi criupanu JIHK. ITHP siBnserca cnenu@uuHoN U BHICOKOYYBCTBUTEIBHOM
peakuueil, 4To 0O0YCJOBJIEHO MOCIEA0BATEIbHOCTHIO HYKJIEOTHUIOB H30paHHOTO
reHa. B 3aBHCUMOCTM OT LI€JIM HUCCIEAOBAHUS MOXHO BBISIBUTH BUJl WJIH POJI
MUKpPOOpraHu3Ma.

Cytp IIIIP 3akmouaerca B TOoM, uTo MoJekyny JIHK mnoasepraror
TEMIIEPATYPHOMY IUIABICHHIO, T.c. HarpeBammio 10 90-94 °C, uwro Bemer k
JEeHAaTypallud — pa3pylICHUI0 BOJOPOAHBIX CBA3€H MEXAY a30THCTHIMU
OCHOBAHIMSIMU [BOWHOM CIHMpaTd, a 3aTeM oxnaxgarT (omxur) mo 52 °C B
npucyTcTBUM mpaiimepa, ¢epmenta JIHK-monumepazsl M Bcex deTbIpex

nesokcunykieotuaTpudocdaron. I[locnenyromiee MOBBINIEHHE TeMIEPATYPhl 0
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70-72 °C npuBoauT K cmHTe3y HOBOM Mosekyinsl JIHK, KOMIIeMeHTapHOI
MaTpu4HOU. DTy mpornenypy (raBieHusi, omkura u cunresa JIHK) mosropsitor
MHOTOKPAaTHO, B pe3yJibTaTe Yero KOJMW4YecTBO BblOpaHHOro ¢parmenta JIHK
YBEIIMYUBAETCSL.

[IpoIOKUTENFHOCT, ~ peakuu  OOYyCIIOBJIEHA  YWCIOM  IIMKJIOB,
HeoOxoaumbIx uis cuHTe3a JIHK-ammmmdukaTopa B KoiMdecTBe, AOCTATOYHOM
JUIS. JAIbHEHIIErO0 HWCCIEAOBAHMUS WJIM WHIWKAUWWA. VHIWKAlUWio NOpOBOIAT C
OMOIIEIO 3JiekTpodopesa wim meueHoro JJTHK-30u7a.

OCHOBHBIE KOMITIOHEHTHI:

1) JAHK-momummepaza 1, TtepMocTaOWiIbHas, BbIACPKUBAONIAS MHO-
rOKpAaTHbIT Harpes 10 96 °C;

2) mpaiiMep — osiMronykieotus u3 15-20 mykmeoruaoB. Ero momydaror
MyTEM XHWMHYECKOIO CHHTE3a Ha aBTOMAaTHYECKOM cuHTe3aTope «BukTtopus»,
MOJIb3YAChH JTAHHBIMU 0 MEPBUYHON CTPYKTYypE (HYKJICOTHIHOU
nocienoBatenbHocTr) JJHK;

3) nyxiteotunbl — Tpudocdarer (d NTP), npeamectsennuku cuntesa JJHK;

4) npubopsl (amrmuupukaTOp © JAp.), IOCYAa U PEAKTHBBI IS
anekTpodopesa B arapoBoM Trelie, MPOSBICHUS TMOJIOC HYKJIEUMHOBBIX KHCIOT MPHU
yIbTpaduoIECTOBOM OCBEIICHUH, aBTOMAaTUYECKUE MUMNETKU U Jip. B Hacrosiee
BpeMs BBINYCKAIOT crenuanbHbie HaOopwel mis [I1P, mpenHazHadeHHBIC IS
JIMarHOCTUKN WH(MEKIHUOHHBIX 00Je3HeW JKUBOTHBIX. (OOBIYHO OJWH HAOOp
KOMIIOHEHTOB JJ1s1 aHanu3a coaepxut 100 oOpasios.

[TocTanoBKa MoOIMMEPA3HOU LUEMHON peakIMy BKIIFOYAET HECKOJIBKO ITaIOB.

1. IMonyuenne IHK-oOpasma (nmu3aToB, uccienyeMoro marepuana). [ms
ATOTO MCCIEAYyEeMbId MaTepral CyCIEeHANPYIOT B Oydepe uiu IUCTUIUTHPOBAHHOMN
BoJie, A00aBysitoT 1 mossapHeiii pactBop NaOH u BeiepxuBaroT npu 37 °C 6-7
MUHYT. CMeCh HEUTpAIU3YyIOT J00aBIeHUEM TpUC (OKCUMETHI) aMuHoMeTaHa (pH
8,0). Jluzar mentpudyrupyror npu 5000 o6/mMun B TeueHue 10 muH I
OCaXJEHMS KPYNHBbIX yactull. HamocamouHyro *kuakocth, coaepxkamryro JHK u

PHK, ucnone3yror g nocranosku [11P.
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2. IlpoBenenue monMMepa3HOW WEMHOW peakuud - aMIDTupUKanus
3aganHoro ¢parmenta JIHK (rena). [[ns sToro ncmnoinb3yroT OydepHBI pacTBOp
[6ydep mns ITLP (10x) — 500 mM KC1, 100 ™ tpuc — HC1, 14,15 mM MgCl,
0,1 % xenatuHa WK OBIYBETO CHIBOPOTOYHOTO anbOymuHa, pH 8], bepment JTHK-
noJiuMepasy,  MpaiMep-oJIMTOHYKJIEOTHA  —  3aTpaBKy, Tpudocdarel -
npenmectseHHukn  cuHre3a  JIHK, wuccnenmyemsiii  oOpazen JHK  wmm
OMOJIOTUYECKYIO KUIKOCTh (KPOBb, MOYA, CIIFOHA, MOKPOTA U JIp.).

B npo6upky emkocThio 1,5 mut (ammenmopd) coOuparoT CIeayronyro CMeCh:
125 MK OMAMCTIITUPOBAHHOW CTEpWJIbHOW BOnbI, 15 Mki Oydepa mis ITIIP, 5
MKJI pactBopa TpudocdaToB, 3 MKI pacTBopa mpaiimepa, 3 mMki pactsopa JIHK-
ITOJIMMEPa3bl TEPMOCTOMKOM.

CMmech pa3nuBaroT B MTh MpoOupok (BMectumocTsio 0,5 mur) o 30 mki. B
KaXAyr0 n3 HuX BHOCAT 1o 0,5-1,0 MKI HamoCagodyHOW >KUAKOCTH W3 JIM3AaTa,
NEPEMEIINBAIOT; CBEPXY HACIAWBAIOT MO 25 MKJI CTEPUIBHOTO Ba3E€JIMHOBOTO
Macia. BxiouaroT aMiinukaTop U ycTaHaBIMBAIOT pekuM pabotel. Hampumep,
mmaBnenne: Temmeparypa 92 °C B Teuenue 60 ¢; omxur JJHK: 55 °C B Teuenue 60
c; cunre3 JJHK: 70 °C B reuenue 75 c.

B cragum «mmaBneHus» NpOOMPKH YCTAaHABIMBAIOT B aMIUIU(HUKATOD;
npoBoAT 30 MUKIIOB aMIUTM(UKALIUMHY, YTO 3aHUMAET 3 Y, U 3a 3TOT CPOK U3 OJIHOMN
mosekyiasl JIHK o6pasyercs no 1 MiH Moliekyi-konuid. Peakiuio ocTaHaBIMBAIOT
Ha CTaJuU «CUHTE3a» M BBIAEPKUBAIOT 3-5 MHUHYT JUIsi OKOHYATEJIbHOIO
nocunte3upoBanus ¢pparmentos JJTHK.

3. WNupukamms ammmdukara. C  3ToM 1enpi0 mpody MOABEPraroT
anekTpodopesy B arapo3Hom rene s pasaenenus moiekyn JJHK. Ha miactunky
HAHOCAT MPOOBI, MOAJNEKAIUE aHAJIU3y, U COOTBETCTBYIomME cBuaerenu. [locie
pasneneHus JJHK Ha anekTpodopeorpamme pe3Ko BBIJICJISICTCS
amriauimpoBanHas MoJsekyna. s smektpodopesa rotossat 1,7 % pactBop
araposbl C JTUAUYM OpomuaoM (Kpacka); pacTBOp 3alMBAIOT B ammapar Jis
anekTpodopesa, yCTaHABIMBAIOT MIa0JOH i oOpa3zoBaHusi JyHOK. Yepes 25-30

MHUHYT araposa IOJUMCPU3YCTCH, 11a0JIOH OCTOPOXHO BBIHMMAIOT, IIPpHU 3TOM B
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araposze oOpasyroTcs JyHku. B ammapar 3ammBaioT Oydep uia anekrpodopesa u
YCTaHABIIMBAIOT JIEKTPOBI.

W3 mnomyyeHHOro mMpW TMOJIMMEPA3HOM IEMHOW peakuuu aMIuIuguKaTa
orouparoT 10 MKJI cMecH M CMEHIMBAIOT ¢ 5 MKJI Kpacutesns — OpoM(eHO0I0BOro
cuHero. CMech BHOCSAT B JIYHKH M NPOBOJAT 3JeKTpodope3 B pexume 5 Blewm.
Yepes 40-45 muHyT anmnapaT OTKJIOYAIOT, arapo3HyIo IJIACTUHKY BhIHUMAIOT U 10
MUH OKpalIMBaIOT B paCTBOPE ITUANYM OpoMHJIA.

3areM arapo3y NOMEILAOT Ha TPAHCHJUIIOMHUHATOP U MOJYYEHHbIE KAPTUHBI
nosioc  pororpadupyror. I[lonocel, BBIABIAEMBICE TpPU  YIBTPAPUOIECTOBOM
ocemleHun, - 910 (Qparmentel JIHK, cuHTe3upoBaHHble B mpolecce
aMIUIM(PUKALMK CO CHEHU(PUUYECKUM JUISI KaXKJIOro BO30OyAUTENs HWHQPEKIH
npanMepoM. [IpennmoKeHHbII METOX MO3BOJAET C  BBICOKOM TOYHOCTBIO
JMAarHOCTUPOBaTh MH(EKIIMOHHbIE OOJE3HW XKUBOTHBIX. OH cuUMTaeTCsd CaMbIM
JY4YUIUM METOAOM JUAarHOCTUKU BUPYCOB U Oaktepuid. Pazpaboransl Habops! [1L[P
s nuarHoctukn KYC, numapeu, MHQEKIIMOHHOTO PUHOTpAaxeuTa, appuUKaHCKOU
yyMbl Jiomajaen, 0one3nn Herokacna, sirypa, UHPEKIIMOHHOTO OpOHXUTa Kyp H

JIPYTrUX UHPEKIUOHHBIX OOJIE3HEH.

35. Ucnoan3oBanue B Bupycosaoruu JHK-3o0n10B

Meton JIHK-30H70B OCHOBaH Ha YHUKAJIBHOM CBOWMCTBE T€HETHYECKOTO
Marepuana opranuzma — mosekynbsl JHK, cocrosimeln n3 MOHOHYKIEOTHAOB, —
0o0pa30BbIBaTh JBOWHYIO CHOUpPadb IYyTEM KOMIUIEMEHTAPHOIO COEIMHEHUS
a30TUCThIX ocHOBaHuU. Monekyna JIHK oOpa3yer ABoiiHyro chnupaib, HOpH
KOTOpPOM a30THUCTBIE OCHOBaHUS NEPBOM LEMNH CTPOro KOMIUIEMEHTAPHO
COEJIMHSAIOTCS BOJAOPOJIHBIMU CBSA3SIMU C a30THUCTHIMU OCHOBaHUSIMU BTOPOM IIENH,
I7i€ aJICHUH COeIUHSETCS] C TAMMHOM, TYaHHH — C TUTO3UHOM.

IIpyHIMI METOIAa COCTOMUT B TOM, YTO CTPYKTYpy ABOMHOU cnupanu JHK
(i PHK) MOXHO pa3pylinTh HarpeBaHuWEM; MPU 3TOM MPOUCXOJUT pa3esieHHe

uene. OTOT mpolecc Ha3blBaeTcsl JAeHaTypanued, win 1iaBieHuem JJHK.
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Temneparypy, npu KOTOpou mnpoucxomut pasupenenue uenen JIHK, HaswiBaror
TOYKOMN IUIaBICHHMs, OHA cocTaBisier 85-95 °C. DroT mpomecc 06PaTHUMBIN, T. €.
IIPU CHIOKEHUH TEMIEPATYPBI POUCXOAUT BOCCTAHOBIICHHUE CBSI3€M — 00pa30BaHUe
JBOWHOW CHOUpaJIM. OJTO TMPOSBICHUE HA3BIBAIOT peHaTypauueil. Ecau mnpu
peHaTypaluud B3ATbl MOJIEKYJbl W3 pa3HbIX HCTOYHUKOB, TO TOBOPAT O
rubpuanzanuu. CrnocoOHOCTh K THOPUAM3AINK JIBYX MPENapaTroB HYKICHMHOBBIX
KHCJIOT  CIYXKUT  CTPOTMM  TE€CTOM  Ha  KOMIUIEMEHTApHOCTh  HX
IIOCJIEA0BATEIBLHOCTEN.

['uOpunu3anuio MOXHO OCYIIECTBIISIT B pPacTBOpe WM Ha (QUIbTpe
(KampOHOBOM MJIM HUTPOLEIUTIOJIO3HOM). Y AOOHBIM 1711 pabOThl SIBISIETCS METOJ
TUOpUIM3AlMKE C HMCIOJb30BaHHEM (QUiIbTpoB. [lpu 3TOM oAMH M3 TpenapaToB
JJHK uMMOOMIN3YIOT Ha HUTPOLEIUTIOJIO3HBIX (PHIIbTpaX, Ha KOTOPBIX MOJEKYJa
JAHK ancopOupyercsa. 3aremM TNOTpykarOT MUX B PacTBOpP, COJAEPIKAIIUNA BTOPOU
npenapar aeHatypupoBanHoil JHK (AHK-30un). CesazeiBanue JIHK-30H712
IIPOUCXOINUT TOJIBKO B TOM CIIy4yae, €CJIM MOJIEKYJIa MUMEET IMOCIEA0BATEIBHOCTh
HYKJIEOTH]IOB, KOMIUIEMEHTAPHYIO MEPBOHAYAIBHO aJICOPOMPOBAHHON Ha (PUIIbTpE
monekyne JHK.

DG GDHEeKTUBHOCTh THOPHAM3AIMKA OMPEACISIOT IO KOJIUYECTBY METKH,
octaBieiics Ha ¢uiapTpe. MeTon 00s1agaeT BHICOKOM YYBCTBUTENBHOCTHIO. [Ipu
ATOM HEOOXOAMMO UMETh MEUeHHbIC paanoakTUBHBIM n3otonom PHK- wim JJHK-
30H/Ibl, UACHTU(PUKALNS KOTOPBIX C MCCIEAYEMOU MOJIEKYJION PErucTpupyercs C
MOMOILBIO pauoaBTOrpaduu.

B kauectBe JJHK-30H7a ncnons3yror meuyensie konuu JJHK ¢ m3BecTtHOM
MIOCJIEA0BATENBHOCTHIO HYKJIEOTH/IOB.

Metoa ogorTtuHra mo Cay3sepny. s uaeHTUGUKAIMK TeHA MOJICKYITY
JHK reHoMa pacmemisitor ¢ MOMOIIbI0 (EPMEHTOB PECTPUKTa3 Ha KYCKHU
npuMepHo 1no 15-20 Teic. map HykJIeoTH0B. PaciuemyieHHblii Takum 00pa3oM
TEHOM TOJBepraercsi 3JeKTpodopernyeckoMy (pakMOHUPOBAHUIO B arapoBOM
rene. [locne storo dgpakuu [JHK genatypupyroT HarpeBaHMEM U MEPEHOCAT U3

arapo3HOTO Telii Ha HUTPOLEIUTIONO3HBI (QUIBTp, T HWMMOOUIUZUPYIOT.
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[Tpouecc nepenoca JIHK mHanomunaaer nmpomokanue (Mo-aHTJIMUCKU — OJIOTTUHT) U
Ha3bIBACTCsI METOAOM OsioTTHHTa 110 Cay3epHy.

CymHocTh OJIOTTUHTA 3aKIKOYAETCS B TOM, YTO arapo3HbIN Iejb MOMEIAI0T
Ha (QWIBTPOBAIBHYIO OyMary, NpONUTAaHHYIO B KOHIIECHTPUPOBAHHOM COJIEBOM
pacTBOpe, 3aTe€M Ha Iellb HAKIAIbIBAIOT HUTPOLEIUIIOIO3HBIA (DUIBTP U CBEPXY
MOMEIIAIOT CyXylo (punbTpoBanmbHyto Oymary. ConeBoil pacTBOp BIHMTHIBACTCS B
Cyxylo Oymary; 4ToObl 3TO IPOU30LUIO, OH JOJKEH IMPOWUTH CKBO3b arapo3HbIi
resib W 3aTeM 4epe3 HUTpoueiunonao3Hbii puietp. IIpu stom JIHK nepenocutcs
BMECTE C pacCTBOPOM, HO 3aJIeP>KUBACTCSI HUTPOIIEIUTI0I030M. IMMOOMIN30BaHHY IO
takuM oOpazom JIHK MoxHO rubGpuauszupoBaTh Ha MECTE€ C PATAUOAKTUBHBIM
3oHg0M. Co cnenupuyeckuMm 30HIOM OyayT THOPUAM3UPOBATHCS TOJIBKO
KOMIUIEMEHTapHble eMy (parMeHThl. Tak Kak 30HJ paJWOaKTUBHBIA, TO
THOpUIM3ALMI0 MOXHO OOHApyKuUTh C MOMOUIbI0 aBTopaguorpaduu. Kaxnas
KOMILJIEMEHTapHAasi MOCJEeI0BATEIbHOCTh MPOSIBISETCS B BUJE PaTUOAKTUBHON
MI0JIOCHI, MECTOIIOJIOKEHUE KOTOPOH omnpenensercs pasmepoM pparmenrta JIHK.

Meron OnOTTHMHra Kak BBICOKOUYBCTBUTEIbHBIA M TOYHBIA MIUPOKO
IPUMEHSIOT B KPUMUHAINCTHUKE, MEIUIIMHE U BETEPUHAPUU.

B nocnennue ronmel paspabarbiBaetcs HOBBIM MeToj aHanuza JIHK, Tak
Ha3zblBaeMmasi cewHas oakmunockonus. OH BKIIOYAET CIEAYIOIIHE JTambl:
Beiienenne JIHK, d¢parmentanus ee ¢ momMoIipio (EPMEHTOB — PECTPHKTA3,
dbpakiMoHUpOBaHHWE C TMOMOIIBID 3jekTpodopesa B rene. DparMeHTHI,
coJiepKallye runepBapradenbHble YYaCTKHU, BBISBISIOT C MOMOIIBIO CIIEUATBHOTO
30Hma - «mpobbl Jxedbdpucay, ¢ KOTOPOl OHU CBS3BIBAIOTCS IyTEM
ruOpuan3aluy. Y YacTKU THOPUIN3ALIMH BBIABISIIOT IIyTEM aBTOpaArorpapuu.

B Hacrosiiiee Bpemsi METOJ] MOJIEKYJIIPHOM THOpUAN3aUHU pa3padboTaH A
JMAarHOCTUKM HMH(PEKIMOHHBIX O0OJIe3HEH CEeTbCKOXO3UCTBEHHBIX >KUBOTHBIX,
Hampumep, Uil OOHapyKeHUsT BUPYCOB SIIypa, YyMbl CBHHEH, YyMbl NTHII,

SHTEPOBUPYCOB U T. 1.
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PA3JIEJ 3.
METO/Ibl CEPOJIOTMUYECKOI TUATHOCTUKH
WHO®EKIIMOHHBIX BOJIE3HE

Ceponorvueckass OUarHOCTUKA OCHOBaHAa Ha TNPOBEACHUU Pa3IUYHBIX
CEpOJIOrMYeCcKuX peakiuil. CBOe Ha3BaHWE OHM IMOJYYWIM OT JJATUHCKOIO CJOBa
Serum, dYro O3HA4YaeT CBhIBOPOTKA KPOBH, SABIAIONIASCA  00s3aTEIbHBIM
KOMIIOHEHTOM BCEX CEpOJIOTMYECKHX peakiuil. B OCHOBYy mMpakTUUECKOIo
IPUMEHEHUSI 3THX PEAKUUN TMOJOKEH NPHUHLIMI TECHOM (PU3NKO-XUMHYECKOU
CBSI3U MEXIY POJICTBEHHBIMHU AHTUI€HOM U aHTuTenoM. Ha ocHoBaHMHM 3TOrO
MPUHININA 0 OJHOMY M3BECTHOMY KOMIIOHEHTY MOXHO CHENaTh 3aKIIOYEHUE O
OpUpOAE JPyroro, T.e. TPHUPOAE HEW3BEeCTHOro. Takum oOpa3oMm, BO Bcex
CEPOJIOTMYECKUX PEAKIUSAX yYaCTBYIOT JBa OCHOBHBIX KOMIIOHEHTAa - QHTUTEH U
AHTUTENIO0, PEaKIUs MEXIYy KOTOPHIMU OCYIIECTBIISIETCS B AJICKTPOJIUTUYCCKON
cpene. B xauectBe mocneaneit ucnonb3yroT 0,85 % pactBop moBapeHHOU coiu
(bu3mosornYecKkuii pacTBop).

AHTUTEHBl — ECTECTBEHHBIE WJIM CHUHTETHUYECKHUE BBICOKOMOJEKYISIPHBIE
T€HETUYECKU YYKEPOJIHbIE BEILECTBAa, PACIIO3HABAEMbIE KIIETKAMHU OpraHv3Ma Hu
BBI3BIBAIOIINE  HMMMYHHBI  OTBET B  BHjAE€  oOpa3oBaHUsT  aHTUTEI
(uMMYyHOTIIOOYNTMHOB |Q), TOSIBICHUST CEHCUOMIM3UPOBAHHBIX JTUM(OIIMTOB WIH B
Pa3BUTHUU TOJEPAHTHOCTHU K JAHHOMY aHTUTEHY.

Peaknuy aHTHreH-aHTHUTENO, MPOMCXOJAIIME IN VIVO — 3TO BaKHEHIIHMA
3AIIUTHBIM MEXAHU3M YCTPAHEHHS] MHOKECTBA aHTUT€HOB, C KOTOPBIMU OPTraHU3M
CTaJIKUBAETCA B JIFOOOH MOMEHT.

K aHTHreHam, MMEIONIMM 3HAYEHUE B BETEPUHAPUM, OTHOCST JKHBBIE M
yOUThIE MHUKPOOPTaHU3MBI, MX CTPYKTYpHbIe OOpa3oBaHusi (KOPITYCKYJISpHBIC
AHTUTEHBI), MPOJIYKTHI UX KU3HEACATEILHOCTH - TOKCUHBI, (PEPMEHTHI, TIPOTYKTHI
MeTabonm3Ma (pacTBOPUMbBIC aHTUTEHBI).

AHTHUTEHBI JIJIs1 TPOJICHUS] CBOETO JIEUCTBUS JTOJDKHBI OBITh:

- TCHCTHUYCCKHU UYKCPOIAHBIMH,
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- BBICOKOMOJIEKYJISIDHBIMH ~ COEAMHEHUSAMHU — OTO TPEXIE BCEro OenKu
(MOJTHOILICHHBIE AHTUTEHBI), HO W TMOJIMCAXAPHJbI, JIUIOMOJIUCAXAPUABI U JIp.
(HETIOTHOIICHHBIE AHTUT€HBI — TalITEHBI);

- TapeHTepalibHOE BBeACHUE (NOMaJaHKue) B OPraHu3M, T.€. MUHYS KEITYJOUYHO-
KUILICYHBIN TPAKT.

[lonHOLEHHBIE AHTUIEHBl CHOCOOHBI B OPraHU3ME YKMBOTHOT'O BbI3BIBATH
obpaszoBanue antuten (1g), a TakKe BCTynaTh ¢ HUMU B peakiuio in Vitro.

B nanpHeinmieM ramnrteHbl CHOCOOHBI pearupoBaTh C OOpPa30BaBIIMMHUCS
aHTUTEIIaMU IN Vitro 6e3 Oeka.

AHTHUTENa — 3alIUTHBIE OEJKHU, OTHOCSIIMECS B OCHOBHOM K (pakuuu
ramMmma-TJIOOyJIMHOB, CIIOCOOHBIE PAclo3HAaBAaThb AHTUIEH W PEarupoBaTh C HUM,
JUIlas €ro BPEIHOTO BO3JCHCTBUS Ha OpraHU3M JKMBOTHOIO. AHTHUTENA
BbIPA0ATHIBAIOTCS 3PEJIbIMU IUIA3MaTHYECKUMU KileTKamu (B-nmumdoumramu) u
MOCTYNAIOT U3 TUM(POUIHON CUCTEMBI B KPOBBb.

CepoJiornueckue peakiuu UCTIOIb3YOT JUIS:

1. CepoanarHOCTUKU — BBISIBJIEHUSI B CHIBOPOTKE KPOBH OOJIBHOIO KUBOTHOTO
aHTUTEJ K TOMY WJIM UHOMY aHTUT€HY, MUKPOOPTaHU3MY.

2. CepousieHTUGUKALIUU — ONPEIENICHUS BHUAA MHUKPOOpraHU3Ma WIIH
HEU3BECTHOIO AaHTUI'€HA M0 U3BECTHOMY AHTHUTEIY.

B 3aBucumoctu  OoT  (PU3MKO-XMMHUYECKOTO  COCTaBa  AHTUICHA,
(YyHKUMOHAIBHBIX TPYIIN AaHTUTEN, YYaCTBYIOIIUX B CEPOJIOTMUYECKUX PEAKLUSIX, U
YCIIOBUM, B KOTOPBIX B3aUMOJEHCTBYIOT AHTUTE€Hbl M AaHTHUTENA, pa3InyaroT
peakuuu: NPEeUUIUTAIUN, AarrjloTUHALUKU, JIM3MCA, CBA3BIBAHHUA KOMILJIEMEHTA,

HeWTpaau3aluu, orcoHo-(parouuTapHas u ap.

@deHOoMEeHBI B3aHMOHeﬁCTBHﬂ AHTUTI'CH — AaHTHUTEJI0
3HaHue MCXaHHM3MOB BSaHMOﬂeﬁCTBHH AHTHUT'CHOB C AHTUTCJIIaMHU
PACKPLIBACT CYHIHOCTD MHOFOO6p&3HBIX HMMYHOJIOTHYCCKHUX IIPOHCCCOB H
peaKHHﬁ, BOBHHUKAKOIIKUX B OpraHu3M< 1104  BJIIMAHHCM  IIATOITCHHBIX H
HEIMATOTE€HHBIX areHTOB. MexaHus3m PCAKIHNH aHTUI'CHA C AHTUTCIIOM 00BSICHUM Ha
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OCHOBE COBPEMEHHBIX MNPEACTABICHUNA O HAJIWYUM Y AHTUT€HOB HECKOJBKHX
JNIETEPMUHAHTHBIX TPYNIl W JABYX AaKTHUBHBIX IIEHTPOB B MOJIEKYJE AaHTUTENA.
JICTCPMUHAHTHBIE TPYNIbl aHTHUT€HA HECYT JJICKTPUYECKUU 3apsia. B mpouecce
WHIYKIIMK CUHTE3a aHTUTEJ, OHM, TaK WJIM UHA4YEe, OMPEACISAIOT CIeupUIHOCTD
dbopmupyronuxcss anTuTed. KoHIEeBble 4YacTH MOJMMIEHOTUIHBIX IENeld HMEIT
3apsil, TPOTUBOIOJIOKHBIN 3apsA1y JETEPMUHAHTHOM IPynnbl aHTUreHa. [lonspHsie
IPYINBl AaHTUT€HAa W aHTHUTeNa, OOJaJarolre IPOTHBOIOJIOKHBIMU 3apsaaMu,
COCUHSIOTCS MEXKTy co00i. [IpouyHOCTh 00pa30BaBIIETOCS KOMILJIEKCA 3aBUCUT OT
KOJINYECTBA PEATUPYIOIINX TPYIIIT U MOJHOTHI COBHAJAEHUS CTPYKTYPbI MOJISIPHBIX
TPYIINl aHTUTeHa W aHTuTenaa. YeM OoJbllle peardpyromyx TPyl U 4eM IOoJIHee
COBIIAJICHUE CTPYKTYPHI MOJISIPHBIX TPYIII, TEM MIPOYHEE COCAUHEHUE, U HA0OOPOT.
[Ipy onTUMaIBLHOM COOTHOIIEHWM AHTUICHA C AHTUTEIIOM ITPOMCXOIUT
MOJIHOE B3aMMHOE HACBHIIIEHUE BCEX BAJCHTHOCTEH U 00pa3yroTCsl MPOYHBIE
KOMIUICKCHI, BbIMaJaone B ocafok. [Ipu H30bITKE aHTUTEN YacTh AKTHUBHBIX
IIEHTPOB OCTaeTcs CBOOOAHOM W oOpa3oBaHHE KOMIUIEKCa 3ajepkuBaeTcs. B
ciiydyae H30bITKA AHTUIE€HA BO3HUKAIOT PBIXJbIE KOMIUIEKCHI U 3aMeIJIIeTCs
BBITIaJICHHE ocajaka. [Ipu MakcumanbHOM HM30BITKE aHTHUIEHA, KOT/Ia CBSI3aHBI BCE
aKTHBHBIE IIEHTPHI aHTUTEIA, 00pa30BaHNUE KOMIUJICKCOB MPEKpaIaeTcs, U 0CaI0K
He BbImagaeT. Crnenu@uYHOCTh aHTUTEN, OOYCIOBIMBAIOIIAS MEXaHU3M HUX
B3aMMOJICHCTBUSI C AaHTUTCHOM, CBsi3aHa C KOH(UTypaluel aKTUBHBIX IIEHTPOB,
KOTOpPBIE JOJKHBI CTPOTO COOTBETCTBOBATH IETEPMUHAHTHBIM IPYIIIAM aHTUT€HA.
Peakiua mexay aHTUTENIOM U AHTUTEHOM MPOTEKAET B JIBE CTA/INH, IIEpBast —
cnenuduyeckas (HEMOCPEICTBEHHOE COCAMHEHWE aKTHBHOIO IICHTpa aHTUTENa C
AHTUTEHHOM JIETEPMHUHAHTOM), BTOpas — Hecnenuduyueckas, Korjia OTIMYaroIuics
TUIOXOW PACTBOPUMOCTBHIO MMMYHHBIM KOMIUJIEKC AHTUTE€H-AHTUTEIO BBINAJACT B
ocajok. Hecnemuduueckas craausi, Kak MOpaBUIO, BO3MOXKHA B TMPUCYTCTBUU
PAaCTBOPOB JJIEKTPOJIMTOB M BU3YAJIBHO MPOSBIISETCS MO Pa3HOMY B 3aBUCHMOCTH
OT (PM3UYECKOTO COCTOSTHUSI aHTHTeHA. ECIM aHTUTEHBI KOPITYCKYJISIPHBIC, UMEET
MecTO (peHOMEH arrfIOTUHALMKM — CKJIEHWBAHUS PA3JIMUHBIX XUMUYECKUX YaCTHII,

CGHCI/I6I/IHI/I3Hp0BaHHBIX AHTUI'CHaMH, U KJIICTOK, B TOM YHCJIC MHUKPOOPIraHU3MOB.
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OOpa3yromuecss KOHTJIOMEpAThl BBITIAZAIOT B OCAJOK, MPHU STOM MHUKPOOHBIC
KJIETKH MOpP(OJIOTMYECKH 3aMETHO HE MEHSIOTCS: Tepssd MOABUXKHOCTb, OHU
OCTAlOTCSl KUBBIMU. AHTHUTENA, YYaCTBYIOIIME B PEAKIHWH AarTJIIOTHHAIUH,
HA3bIBAIOT AarrJIIOTUHMHAMM, AQHTUTE€Hbl — arrIlOTUHOT€HaMH, a oOpasyrouuics
arperupoOBaHHBIA KOMILUIEKC — arriroTHHATOM. [I0CKONIbKY aHTUIeHHasi CTPYKTypa
MUKpPOOOB pa3HOOOpa3Ha, B HUX arTJIOTHHAIIMM TPUHUMAIOT ydacTHe aHTHUTEeNa
pazHoit  cnenuuuHOCTH.  TOXKIECTBEHHOCTh  JETEPMHUHAHTHBIX  YYaCTKOB
AHTUTCHOB MHKPOOOB pa3HBIX BHJJOB 00OECIEUMBACT TPYIIOBBIC PEAKIIHH
arTJIIOTUHAIIMN C TETEPOJIOTMIHBIMA UMMYHHBIMH CHIBOPOTKAMHU.

Kornaa B peakiuu ¢ aHTUTENaMH y4aCcTBYIOT PACTBOPUMBIE (MOJICKYJISIPHBIC)
AHTUTCHBl — OCJIKM WM WX KOMIUIEKCHI C YIJICBOJAMH W JIMIIAJIAMH Pa3HOTO
MIPOUCXOXKJICHUS, OaKTepuaIbHbIe SKCTPAKTHI, JU3aThl U (UIBTPATHI OYIHOHHBIX
KylIbTyp, HaOmomaercs (PEHOMEH  TPEIUNUTAIMd — OCaXICHUE AaHTHTCHA.
OOpasyromuiicss 0CaJoOK HOCUT Ha3BaHUE TMpeuunurTara, aHTUTeNa —
MPEIUITUTHHOB, & AHTUTEHBI — MPEIUITUTHHOTEHOB.

Peakmusi, mpoucxomdmias MEXKIy aHTHTEIaMd M aHTHTEHOM W
HAYMHAIOMAsICA OBICTPHIM COEAMHEHUEM JETEPMUHAHTHOW TPYIIbl aHTUTEHA CO
cnenupuuecKuM aKTUBHBIM IIeHTpoM aHtutena (| cramus), OCIOXKHSETCS najee
oOpa3oBaHHWEM JIMHHBIX IIETel U3 YepeAyIOIINXCS MOJICKYJI aHTUTCHA U aHTHUTE,
a Takke pasBerBieHneM dTux nemer (II cragms). Bo II cragum peakmuum
MIPOUCXOIUT 00pa30BaHKE PEMICTKA aHTUTCH — AaHTUTEJIO.

Heo6xonumoe ycioBue it 0Opa3oBaHus PEIIETKH — HAJMUUe 0oJiee Tpex
AHTUTCHHBIX JICTEPMUHAHT HAa KaXAYI0 MoJieKyny aHtutena. CyliecTByer
HECKOJIbKO BapHaHTOB COCIWHEHMS MOJIEKYJ aHTUTEN C MOJIEKYJaMHU aHTUIEHA.
MoJiekybl aHTUT€HA MPEACTABIISIOT COOO0M y3JIbl PEIIETKH, a MOJICKYJIbI AHTUTEI —
CBS3YIOIIME 3BEHbA. B 30HE W30bITKA AHTUTEN 4YacTh AHTHTCHCBI3BIBAIOIINX
y4aCTKOB CBOOOJIHA U (hOPMUPOBAHUE KOMILIEKCa MpuocTaHaBiuBaercs. O01acTh
ONITUMAJIBHBIX COOTHOIICHUH (30HA KBUBAJIEHTHOCTH) KOHIICHTPAIIUl aHTUTEHA U
aHTUTEN — 3TO KOTJa B HAJ0CAJOYHON KUAKOCTH MOCJie 00pa3oBaHUs Ocajka He

oOHapy>KHUBaIOT CBOOOJHBIC aHTUTEHBI U CBOOOJHBIC aHTUTENA. B 30HE M30BITKA
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AHTUTEHA KOMIUIEKC AHTUTEH-aHTUTENIO PACTBOPSAETCS, TaK KaK CBOOOJHBIE U
CBSI3AHHBIC B PEIIETKY MOJICKYJIBl AaHTUTCHAa KOHKYPHPYIOT MeEXIy coOoil 3a
JIBYXBAJICHTHBIC MOJICKYJIbI aHTHUTEJ, B PE3YyJIbTATE YETO PEIleTKa pacmaaaeTcs Ha
P paCTBOPUMBIX KOMILICKCOB.

OxoHuarenpbHOE (HOPMHUPOBAHHE CHUCTEMBI AHTHUTEH-AaHTHTENO MPOTEKaeT
HaAMHOTO MeJUIeHHee, 4eM | ctamus peakiuu. ITo He crienududecKkuii mporece, B
KOTOPBI MOTYT BKIIFOUATHCS Pa3IMYHbIC IIOCTOPOHHUE OCIKU, 3aXBAThIBAIOIINECS
peIeTyaToil CTPYKTYpOM aHTHUTCH-aHTUTEJIO W HECmocOoOHbIe mu(GyHIUPOBATH
CKBO3b Y3KHE TETJIA ITOW PEIMIeTKH B HAIOCAMOYHYIO JKUIKOCTh. CKOpPOCTH
o0pa30BaHUs PEHIECTKHA 3aBUCUT OT TEMIIEpaTypbl, MOHHOW CHJIBI PacTBOpa H
OpyTHX yclIoBui. ONTHMabHBIC YCIOBHS JIJIS PEaKIIUU aHTUTeH-aHTHTENO iN Vitro
cnenyrorue: Temreparypa 0-37 OC; nonHas cwia 0,005-0,1 u pH 6,4-8,6.

MexaHu3M peakuil MPEIUNUTAIMA W arryIIOTHHAIMN, TPH  KOTOPBIX
UMMYHHBIN KOMITJICKC BBINTAIACT B OCAJIOK, BIOJHE OOBSICHICT TCOPHUS pelIeTKH. B
XOJIe¢ pEeaKIUu TMPEIUNUTAIMN penieTka (OPMUPYETCS HEMOCPEACTBEHHO B
pacTBOpe, a TPpU arTJIIOTHHANA OaKTePUATbHBIX KJIETOK pEIIeTKa aHTUTEH —
aHTUTENI0 o0Opa3yeTcss Ha camux KieTkax. O XapakTrepe COCIMHEHUS aHTUTEHA C
AHTUTEJIOM CYJST, MIPUMEHSS pa3IMdHbIle METOAbl. MeToa M3Yy4eHHsS aKTHBHOTO
neHTpa (MEeTKa TI0 CpPOJACTBY), OCHOBAHHBIM Ha pEakIWW TanTeHa Co
cnenuUUecCKUMH  aHTHJACTEPMUHAHTAMU,  BBISABJSICT  MENTHAHBIE MU,
y4acTBYIOIIME B TOCTPOEHWW aKTHUBHOTO IIEHTpa aHTUTENI.  MeToaoM
PEHTTCHOCTPYKTYPHOTO aHayim3a Oblla pacKpbiTa CTPYKTypa aKTHBHOTO IICHTpA
aHTuTeNn, (GopmMupyromascs W3 TUNepBapraOeTbHbIX YYaCTKOB BapUaOEIbHBIX
noMeHoB. [Ipu 3TOM He OBLIO MOMYyYEeHO TPSMBIX JAaHHBIX, YKA3bIBAIOIIUX Ha
u3MeHeHHe (POpPMBbI aKTUBHOTO IIEHTPA IMOCJE MPUCOCIUHECHUS K HEMY aHTUIEHA.
DNEeKTpOHHAS MUKPOCKOIHS — OJUH U3 BOKHEUIIIUX METOJO0B HE TOJBKO M3YUCHUS
oOmielt kKoH(pOpMaMK MOJIEKYl HMMMYHOIJIOOYJWHOB, HO W HCCJICIOBAaHHM
KOMITJIEKCOB aHTUTE] C AaHTHUTCHAMH. OTHM METOJIOM OBLJIO BBIICHEHO, YTO
KOMITJIEKCHl aHTHTEH — QHTHUTEJI0 MMEIOT KOJIbIIEOOpa3HYI0, MEePEKPHIBAIONIYIOCS

WJIM PELIETYATYIO CTPYKTYPY.
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Antutena kmacca |gG  oOpa3yloT C aHTUTEHOM, KakK TMpaBUIo,
KOJIbIIEOOpa3Hble KOMIUIEKCHI. JEKTPOHHbIE MHUKPOGOTOrpaduu HUMMYHHBIX
KOMIUIEKCOB, ~ OOpa30BaHHBIX MpH  TOMOIIM  AaHTUTEH -  aQHTHTEJO,
WHTEPHPETUPOBATh CIOKHO. OHAKO B HEKOTOPBIX CIIydasX YJIAeTCs PazInyuTh
IUKINYECKUE  KOMIUIEKChI, IOXOXXME€ Ha  BEpPEBOYHYIO  JIECTHHILY, U
poreiepooOpasHble CTPYKTYPHI.

Peakuuu B3auMoOaeldCTBUSI AHTUIEH — aHTHUTENO0. Peakium wmexay
aHTHTEHAMU W aHTHUTENaMH in VItro, WMerIIue IUarHOCTUYEeCKOe 3HAYCHHE,
Ha3bIBAJIM CEPOJIOTUYECKUMU (OT JaT. Sel'UM — ChIBOPOTKA), TaK KaK MCTOYHUKOM
aHTUTEJ  CIOYXXWJla  CBIBOPOTKAa  KpoBU. IIpu  mosBIeHUH  METOIOB
UMMYHOXHMMHUYECKOTO aHallM3a CEepOJIOTHYECKHE pPEaKkIUh CTalld OJHOW U3
IIMPOKOr0 HAa0Opa peakilvii, BBISBIAIONIMX MEXaHU3Mbl B3aUMOJICUCTBUS MEXKIY
AaHTUTCHAMHM W aHTUTelaMHu. Ecii Ha pa3HBIX 3Tamax pa3BUTHS WMMYHOJIOTHH B
KayecTBE AHTUTEN IJs TMOCTAHOBKH CEPOJOTHUECKHUX PEaKIUi HCIOIb30BalN
TOJIBKO CBIBOPOTKY KPOBH, TeIEph OJiaroiaps pazHooOpa3HbIM METO/1aM BBIJICTISIOT
W3 HEC BBICOKOOYHINCHHBIE WMMYHOTJIOOYynHMHBL  JIJIsI  WHAWKAIMHA |
KOJMYECTBEHHOM OILIEHKHM TOTO WJIM HMHOTO BEIIECTBA AHTUTCHHOW MPUPOJIBI
MPEIIOKEHBl CTMOCOOBI TOMYYEHUS BBICOKOCTICITMGPUYHBIX (MOHOCTCITU(MUYIHBIX)
AHTUTEI W BBICOKOYYBCTBUTEIBHBIE METOJIBI PETUCTPAIMK  KOHIICHTPAITUU
OTJICJIbHBIX KOMIIOHEHTOB PEaKIIMN aHTUTCH-aHTUTENO0. DTO CTajJ0 BO3MOXKHBIM B
CBSA3M C pPa3pabOTKOW CcrnocoOOB KOHBIOTMPOBAHWSA AHTUTEHOB W AHTUTEN C
GbIayopecMpyomUMA  KpacuTeIsIMH W (pepMEHTaMH, BBEICHUS KOMIIOHCHTOB
peakiuu aHTUTEeH — aHTUTENO Ha Pa3IMYHBIX THUMaxX Hocutene. JlocTmkeHus
COBPEMEHHOM MMMYHOXHMHH TIO3BOJIMIIN TTPOBOIUTH PEAKIIUUA AaHTUTEH — AHTUTEIIO
Ha YPOBHE, KOTOPBIN BPSJI T MOKHO Ha3BaTh CEPOJIOTHUYECKUM, XOTSI UCTOYHUKOM
aHTHUTET TPOJIOJDKAET OCTaBaThCsl CHIBOPOTKA KpoBU. [loHsATHE «cepomoruueckas
peakiuus» OKOHYATENbHO OTHaJaeT, KOTJa pPeuyb 3aXOAWT O B3aWMOJACHCTBHU
QHTUTEHa C MOHOKJIOHAJbHBIMH  AHTUTEIAMH, TIOJydaeMbIMU OJjarojaps
pa3paboTke THOPUAOMHOM TEXHHMKH, W KOTJAa pEakIus aHTUTEeH — aHTHTEIO

MPOTEKAET MPHU AJJIEPTUH.
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AHTHUTEIA B 3aBUCUMOCTH OT CBOWCTB AHTUT'€HA U YCIOBUM B3aUMOJICUCTBUS
C HUM OO0JaJal0T HEUTPATHU3YIONIUM, UMMOOWIM3UPYIOUIUM, KOAryJupYIOIIUM
(ocaXxXIarOIITUM ) 51 JU3UPYIOIINM (pacTBOPSIIOIINM ) JIEUCTBUSIMU.
Helitpanu3yroniee IeiCTBUE NPOSIBISETCS B pEaKLUMSIX HEUTpaIu3aluy TOKCHUHA
AHTUTOKCUHOM, HMMMOOWIM3UpYIOIIEE - B HMMMOOUIHM3AIMH  HEKOTOPBIX
MUKPOOPraHU3MOB, KOAaryJMpylollee - B pEaKUUsSIX arriloTUHAIMU U
MPELUUIIATALINY, JIN3UPYIOLIEE — B PEAKUUSIX JIM3UCA U CBSI3bIBAHUS KOMIUIEMEHTA.
Kaxmas U3 pasHOBUJIHOCTEH CEPOJOTHUECKUX PEaKIMid UMEET CBOM BapUaHTHI, a
WX TIOCTAaHOBKA — PA3JIMYHbIE MOAU(PUKAIINH, TIOITOMY METOIUIECKUAEC TTOTXO I K
MPOBEICHUIO PEAKITUN MEXITY aHTUTCHOM U aHTUTEJIOM JIOBOJIbHO Pa3HOOOPa3HBI.

Peakuuss weltpamuzauuum (PH). B xome peakuuu HelTpamuzanuu
crenupuyYecKre aHTUTeNa HEUTPAIU3YIOT BPEIHOE JCUCTBUE aHTUIEHA, KOTOPOE
MPOSIBIISCTCS TIPU MONAJAHUU TIOCJICIHET0 B OpraHu3M. Eciu aHTUT€HOM CITyKUT
MUKPOOHBIN 3K30TOKCUH (TU(PTEPUITHBIN, CTONOHAYHBIN, OOTYTUHUYECKIH U Ap.),
TO crenuduueckrue aHTUTENA HEUTpanu3yloT ero. B opraHusme mnpouCXOIUT
HEWTpanu3alusi TOJbKO CBOOOJHOIO, HE CBSI3aBIIETOCA C KJIETKAMU TOKCHHA.
O06e3BpeKMBaHNE TOKCHHA B X0J€ (PU3UKO-XUMUYECKON PEeaKkiuyd HeUTpaIu3aiuu
MIPOUCXOJIUT 33 CUET CBA3BIBAHUSI €r0 CBOOOJHBIX aMUHOTPYMI, YTO MPUBOJUT K
MoTepe TOKCUYHOCTU. ECIW aHTUTEHOM CIYKUT BHUPYCHBIM  Marepual,
HEUTPAIU3YIOIINE aHTUTENA TTOJIHOCTHIO TTO/IABIIAIOT CIIEU(PUIECKYI0 aKTUBHOCTD
BHUPYCA, BBIABISEMYIO B PA3IUYHBIX KJICTOUHBIX KYJIbTypaxX, KYpUHBIX dMOpPHOHAX
M Ha TOAOMBITHBIX >XUBOTHBIX. BUpyc mepectaeT pa3MHOXKATbCS, TEPSET CBOIO
MH(EKITMOHHOCTb.

Peaknus arrmotuHanmu  (PA). PaznuyatroT npsMyro, HENpsMylo, WIH
MAacCCUBHYIO AarrjilOTUHAUUKU. B TpsMOW arriioTHHAlMM B KAayeCTBE AHTUIEHA
BBHICTyIIaeT caMa MHKpPOOHas KJeTKa WM CTPYKTYpHbIE KOMIIOHEHTHI €€
MOBEPXHOCTHOM 000Js0ukH. [Ipesen 4yBCTBUTENHHOCTH PEaKIMU arrjaoTHHAIIUN
MuKpo6oB cocrapisier 0,01 Mkr azoTa O6enka antuten B 1 miL.

ArrmoTdHanus  00ycioBiaeHa B OoJbled  CTeNeHH OCOOCHHOCTSIMU

CTPOCHMSI KJIETOYHOM O0O0OJOYKM U €€ (YHKIUSIMH, HEXKEId CBOICTBaAMU
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arTIIOTUHUHOB. @DparMeHThl aHTHTEN MOTYT OJIOKMpPOBaTh AHTHUTCHHBIE
JNETEPMUHAHTBl HE MPUBOJII HEMOCPEACTBEHHO K CKJICMBAHHWIO. ATTIIOTHHALUU
CIIOCOOCTBYET PaCHOJIOKEHHE aHTUTCHHBIX PEIENTOPOB KICTOYHON MOBEPXHOCTH
B BHUJE CKOIUICHHH. EciM MHOTroBaJIeHTHbIE arrjIIOTHHUHBI B3aWMOJCHCTBYIOT
OJTHOBPEMEHHO C HECKOJIbKUMU AaHTUT€HHBIMHU pelentopamu, KoHctaHta Ka
MOBBIIIAETCA 1O CpaBHEHUIO ¢ Ka 17151 ciydaeB COeIMHEHUS] aHTUTENA C AaHTUTEHOM
CIMHUYHOM CBA3BIO.

[Ipy maccuBHOW  arraIOTUHAIIMM  PACTBOPUMEBIE  aHTUTEHBI  (OENKH,
MOJINCAXAPHUIBl M UX KOMIUIEKCHI MHUKPOOHOTO TPOWCXOXKIEHHUS) COCITUHSIOTCS C
HEPACTBOPUMBIM HOCHUTEJIEM, BBINOJIHSAIOMINM HCKIIOUUTENBHO HWHANKATOPHYIO
dbyukiuo. HocurensMu MOTryT OBITh  SPUTPOLMTHI, YaCTUIBI  JIaTEKca,
noyvakpuiamuga OeHToHHUTa W Jp. CBs3bIBaHWE AaHTUITEHA C HOCHUTENEM
MPOUCXOJUT B pe3yibTaTe aJACcOpOlUMHU WM XUMHUYECKOrO0 B3aWMOJICUCTBUS
MukpoOHble TOJMCaxapujibl, HampuMep, aJCOPOUPYIOTCS Ha  HATUBHBIX
ApUTpOIUTaX 0e3 KaKON-T100 UX MpeaBapUTebHON 00padoTKu. Paznuynbie Oenku
(B TOM ymciie MUKPOOHBIE ()parMeHThI) BOZMOXKHO MPHUCOEIUHUTD K SPUTPOLIUTAM,
TOJIbKO 00paboTaB MX Pa3TUYHBIMU XMMHUYECKHUMH BEIIECTBAMHU, 00JIaJal0UMU
NyOUITbHBIM JIEWCTBUEM, — TAHHMHOM, XPOMAaXJOPHUIIOM (POpPMaIbIAETUIOM WU
OMCINAa30TUPOBAHHBIM  OeH3uauHOM. Takas  00paboTka  MpeAoTBpalIacT
pa3pylIe€HUE 3PUTPOLUTOB, KOTOPOE MOXKET MPOU3OWTH MPHU HEMOCPEACTBEHHOM
UX KOHTAKTe ¢ aHTUTeHOM. [Ipu yclI0BuUU, €Cliu aHTUTEH, CBSI3aHHBIN C HOCUTEJEM,
COOTBETCTBYET aHTUTEIY, TPOUCXOIUT arrIFOTHHALIMS.

Peaknust npeuunuranyu (PIT). Peakuus anTUreH-aHTHTENO MpeicTaBieHa
npeuunuranued. OCHOBaHa  Ha  OCaXICHUM  aHTUI€HA M3  pacTBOpa
cnenupuuecKUMH aHTuTenaMu. KoMIIJIeKC aHTUTeH-aHTUTEIO BBINAAET B OCATOK
TOJIBKO TPU OMNPEACIICHHBIX COOTHOIICHUSX KOHIICHTPAIMI pearupyrommnx
MoJsiekysa. O0JacTh ATUX COOTHOIIECHUM, IPU KOTOPBIX B HAJOCAAOUYHON KUIKOCTH
nocJyie o0pa30BaHUN MPEIUNUTATA HE OOHAPYKUBAIOTCS HA CBOOOIHBIC AaHTUTECHBI,
HU CBOOOJIHBIC aHTUTEJIA, HA3bIBACTCS 30HOM IKBUBAJCHTHOCTU. BHE 3TOM 30HHBI,

IIpu M30BITKE aHTUTEN WU dHTHUI'CHA, (beHOMeH NpCOUIIMTAllM HC IMPOUCXOIUT,
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Tak Kak oOpa3yeTcs pacTBOPUMBIN KOMIUIEKC AaHTUTCH-aHTUTENo. Peakuus
OpEeUNUTAIIM MEHEE UYyBCTBUTENbHA, YEM PEAKIUs arTJII0THUHALIUU.

CymiecTByIoT MOAM(pUKAMU peakuuu nperunuranud. Camblid TpOCTOU
CIOCO0 MOCTAHOBKHU — KOJIBLICTIPELUITUTALINS, KOTOPYIO BBIMOJHAIOT B MPOOUpPKAx
NyTeéM HAaCcJOCHUS Ha MMMYHHYIO CBIBOPOTKY pa3iuYHBIX pa3BelleHUN
IIPO3PAYHOTO pacTBOpa aHTUreHa. Ha rpaHuie AByX pearupyroumx CUCTEM 4Yepe3
ONpEETICHHOE BpeMsl TOSIBISETCS ONaJeCHUpYIOUIee Ccepo-0erIoe  KOJIbIIO
npeuunuranui. MiIMeHHo TakuM 00pa3zoM, py U3YYEHHH CTEPHIIbHBIX (PUIBTPATOB
OyJNBbOHHBIX KYJIBTYp BO30yIUTENEH XOJephl, OPIOMIHOTO TU(]A, TyMbl, CHOHMPCKOI
S3BbI U COOTBETCTBYIOIIMX aHTUCHIBOPOTOK B KoHIe XIX Beka (1897) Obuin
OOHapyEeHbI TPEIUTUTHUHBI.

Peakiusi mpenunuTanuu MOXKET OBITh TOCTaBJ€HAa B arapoBOM Treje
(ummyHomuddy3us o Yxrepnonu). llpuHumnm 3Toro Meroaa 3akiroyaeTcs B
cienyroueM. PacTBOpuMble aHTUT€HbI U AaHTUTEJIA BHOCAT B JIYHKH, BBIPE3aHHbBIE B
rejic Ha OIpPEACICHHOM paccTOSHUU. KOMIOHEHTHl peakiuu ITuPyHIupyoT B
CJIO€ arapa HaBCTpedy JApYT Apyry, o0pa3ys B 30HE€ KOHTAKTa MPELUIUTAT B BUIE
MYTHOW BUJIUMOW JIMHUM NPELUIUTALIAN.

st Gosiee neTanbHBIX MMMYHOJOTUYECKUX MCCIENOBAHUNA TPUMEHSIOT
MeTOJ UMMYyHO3JIeKTpodopesa, npeaioxennsiit I1. I'padapom u K. A. Yunbsimcom
(1953). Braauane ocCymecTBISIOT 3JEKTPOPOPETUUECKOE pa3/ieJICHUE aHTUTEHA,
MPEACTABIISAIONIETO0 COOOM 3a4acTyr0 CMeCh OEJTKOBBIX WM JIPYTUX MOJIEKYJT B
3a0ydepennom arapoBom rene. [locne pazaeneHuss B KaHaBKy, KOTOpasi WAET B
HaIpaBJIICHUM MUTPALMU AHTUTEHHBIX BEHIECTB, BHOCAT MPEHUIUTUPYIOUIYIO
CBIBOPOTKY. AHTUT€H U aHTUCHIBOPOTKA NUPPYHAUPYIOT B Tejie HABCTPEUY APYT
JIpyry, WU B MeCT€ HX B3aUMOJICHCTBUSA BO3HUKAIOT JyrooOpa3Hble JIMHUH
nperunuTanuu. [lo ynciy, nonoxenuto u GopmMe 3TUX JIMHUN AIOT 3aKIIOUYEHUE O
COCTaB€ UCXOJIHOM CMECHU aHTUI'€HOB.

Peakuus nusuca (PJI). Jluzupyroiee (pacTBopsitoliee) ACHCTBUE aHTUTEN
HAIJISITHO TPOSIBIIIETCS B PEAKIIUAX JIM3KCA U CBSI3bIBAHUS KOMILIEMEHTA. B ocHOBe

pEaKUUil JM3UCa JIEKUT B3aAUMOJCHUCTBUE KOPIIYCKYJISIPHBIX AHTUI€HOB CO
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cnenupuueckuMu  aHTUTenaMud.  VMMyHOTOOYJAMHBI  HpU  COJACHCTBHUH
KOMIUIEMEHTA pa3pyllaloT 3PUTPOLUTHI, U3 KOTOPHIX BBIXOJUT TI'€MOIJIOOWH, U
pearupyromasi CMeCh H3 MYTHOH B3BECH OJPUTPOILMTOB TMpeodpasyercs B
IPO3pPauyHyI0 KpPacHYH HJIKOCTb, TaK Ha3bIBAEMYIO JIAKOBYIO KpOBb. Peakius
Ha3BaHa peakuued remonuza. Korna mMMyHOrIOOyIMHBI TaKKe MPU COJNEHCTBUU
KOMILJIEMEHTA pa3pylIaloT 000J04YKy OaKTepHUadbHON KIETKH, HAOJIFOIAETCS JIU3UC
OakTepuii — OAaKTEPHUOIU3HC.

Peaxmus cBs3piBanus komriementa (PCK). Mexanusm nericTBusi Hanbosee
CIIOXHBI B CpPaBHEHHH C JPYyrUMH ceposiornueckumu peakuusmu. B PCK
YYacCTBYIOT JBE CHUCTEMbl AHTUICH-aHTHUTENO. [l BHU3yaJIbHOW pErucTpanuu
CBA3BIBAHUSI KOMIUJIEMEHTAa OCHOBHOM CHCTEMOW aHTUI€H-aHTUTENO, B PEAKIUIO
JOTIOJTHUTENBHO BBOJSAT BTOPYIO, WJIM HUHAUKATOPHYIO CHUCTEMY, COCTOSILYIO M3
B3BECU DJPUTPOLIMTOB U COOTBETCTBYIOIIEH AHTUCBHIBOPOTKH (IF€MOJUTUYECKON
CHIBOPOTKH). Eciu OCHOBHOM KOMIUIEKC aHTUT€H-aHTUTENO (DUKCUpPOBAI B cede
KOMIUIEMEHT (B CJlyya€ COOTBETCTBUS AaHTUIEHA aHTUTENy), TO TIE€MOJIH3
OTCYTCTBYET (MOJIOKUTENbHAA peakiusi). Eciii B OCHOBHOW CHCTEME aHTUIE€H W
AaHTUTEJI0O HE COOTBETCTBYIOT JPYr IpYry, TO KOMIUIEMEHT (pUKCHpyeTcs Ha
BTOPOM HWHAMKATOPHOM KOMIUJIEKCE, BbI3bIBAs I'E€MOJIU3 3PUTPOLMUTOB (peaxius
orpuuarenbHas). Ilo uyBctBuTensHoctn PCK npuMepHO COOTBETCTBYET peakuuu
IIACCUBHOM IeMarrIl0THHALNN.

Peakums UMMYHO(ITYyOpECLICHIINH (PUD). B OCHOBY
UMMYHO(IYOPECLIEHTHOTO METOJa IOJIOXKEHO B3aWMOJCHCTBUE aHTUIEHA C
aHTUTEJIOM, IPU KOTOPOM OJMH M3 KOMIIOHEHTOB pEaKIHMM (Yalle aHTUTENO)
oOnagaer  crnocoOHOCTBIO K  BTOpUYHOM  (uiyopecueHuuu,  Onaromaps
IIPEIBAPUTEITLHOMY COEIMHEHHUIO C (ryopecueHTHBIM KpacCHUTEJIEM.
OOpazoBaBuIMecss TakMM OOpa3oM HUMMYHHBIE KOMIUIEKCHI CTAHOBSITCS XOPOILO
BUJIUMBIMH, SIPKO  CBETAILMUMHUCS CTPYKTypaMd Ha TEeMHOM (OHE TMOJ
¢iryopecueHTHbIM MHKPOCKONIOM. B KkauecTBe (QuIyopecleHTHBIX KpacuTenen
UCIIONB3YIOT  (piiyopecuienH, HW30THOLIMAHAT, poAaMHUH, B-u3oTHoumanar,

JIMCCAMHUH-POAAMHWH HW JpYyIuc, HUMCIOIIHC peaKI_[I/IOHHO-CHOCO6HBIe I'PYIIIIbI
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(cynbdoxnopu, U30THOLMAHAT U JApP.), KOTOPbIE COECTUHSIOTCS CO CBOOOJHBIMU
aMUHOTPYIIAaMH MOJIEKYJI aHTUTEJ, He Tepss npu oOpaborke (iyopoxpomamu
CHEeM(PUIECKOTO CBA3BIBAHUS C COOTBETCTBYIOIIUM aHTHUT€HOM.

[Ipsmoit 1 HenpsiMoil ¢ryopeclieHTHbIe MeTOobl. [IpsiMoli MeToJT OCHOBaH
Ha HEMOCPEJCTBEHHOM CIEUU(PUUECKOM COEJUHEHUU AHTUTeHa C MEUYEHBIMU
anTuTenamu. HenpsiMoil METOJ Ha MOATAITHOM BBISIBIEHUM KOMIUIEKCOB aHTHI€H-
aHTUTEJIO C MOMOIIbIO (IIYyOpEeCeHTHBIX KpacuTenen. [1epBrlil aTamn 3akiodaercs
B 00pa30BaHMM MMMYHHBIX KOMILJIEKCOB OIIPENEIEHHOIO aHTUIeHa (Hampumep,
OaKkTepuanbHOM KIETKH) CO CHEHMU(PUUECKUMH AaHTUTENaMH (Y-TJIIOOYIHMHAMM)
UMMYHHOU CBIBOPOTKH. BTOpOl 3Tam — B BBIABICHMM 3TOTO KOMIUIEKCA ITyTEM
00pabOTKH €ro MEYEHbIM aHTHU- Y -TJI00YJIUHOM.

OOHapyxeHne HUMMYHOTJIOOYJIMHOB HMMYHOQIYOPECHEHTHBIM METOJIOM
BO3MOJKHO, €CJI aHTHIeH, UCIIOIB30BaHHBINA IN VItro uis oOpa3oBaHUsl aHTHUTEN,
NpeACcTaBisieT coOOM pacTBOpuMbId Oenok. B 3ToM ciiydyae OH MOXKET ObITh
KOHBIOTUPOBaH ¢ (UIyOpOXpOMOM U B TaKOM BHUJE HCIOJb30BAaThCA IS
OOHapy>KE€HHsI TOMOJIOTUYHBIX aHTUTEN.

NmmynodepmentHoiii  ananmuz (M®DA). B ocHoBy Merona TmoJioKeHA
KOHBIOTAIMS aHTUTENIA I TanTeHa ¢ (hepMEHTOM, KOTOpasi He IPUBOJUT K yTpaTe
AHTUTEJIIOM WJIM TalTEeHOM CcHenupUYHOCTH, a (EPMEHTOM — KaTaIUTHYECKOU
akTuBHOCTH. OpHAaKO B COCTaBe KOMIUIEKCA AHTUICH—AHTUTENIO KOHBIOTATHI
ranTeH-QPepMeHT WIH aHTUTENIO—()EPMEHT TEPSIOT CBOKO KATAIUTUYECKYIO
aAKTUBHOCTb.

CoennHeHne MOJIEKYJI aHTUT€HA ¢ (PEPMEHTOM OCYIIECTBIISIETCS C TTOMOIIBIO
riyTapanpaeruia — Ou(yHKIIMOHAIIBHOIO peareHTa, B3auMOJECHCTBYIOLIEIO C €-
aMUHOrpynnamMu O€NKOBbIX MOJeKyJd. B  kadectBe ¢epMeHTa yCHElHO
MPUMEHSIIOT, B 3aBUCHUMOCTH OT MOJu(UKaMK METoja, JMOOo mepokcuaasy, P-
rajlakTo3ujaasy, IIeJOYHyr0 U Kuclyro Qocdarassl (pexe aneTWIXOJHH,
rIIOKoaMuiIasy), Ju00  JU30IUM,  TIOK030-6-hbocdar-gerunporenasy u
MajataeruaporeHasy. Mcnonb3dyemblii JUisi MapKUpPOBKM aHTUTEN (EPMEHT He

JOJIZKCH IMTPUCYTCTBOBATH B UCCIICAYCMBIX KIICTKAX, COACPKAINIUX AHTHUI'CH.
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NmmyHodepMeHTHBIE METOABl TEepBOHAYaIbHO OBUIM pa3paboTaHbl AJis
TUCTOXUMUYECKUX HccaeAoBaHui. [IpUHIIMT UMMYHOTHCTOXMMHYECKOTO aHAIN3a
C HCIOJb30BaHHEM (EPMEHTOB 3aKIIOUaeTcs B CIEOyIOImeM. AHTHTENA,
MapKUpOBaHHBIE (EPMEHTOM, COEAMHSIOTCA CO CHEeUU(PUUECKUM aHTUTECHOM,
(UKCUPOBAHHBIM Ha TBEPJIOM HOCHUTENE (MOJUCTUPOIIOBAs IJIACTUHA WK JPYTUe
HEITOPUCTHIE TTOJIMMEPHI), 00pa3ysl HEBUANMBINA KOMIUICKC. BBISBICHIE MMMYHHBIX
KOMILJIEKCOB, coJiepKaiux (GepMEeHT, MPOBOJUTCA C MOMOIIBIO IBETHOM PEaKIUH,
MPOUCXONSIIeH Tpu AoOaBieHUH (epMeHT - crhenuduyueckoro cyocTpara.
OxpaleHHbId KOMIUICKC AaHTHTCH-aHTUTEIO BBISABISETCS B CBETOBOM WIH
AIIEKTPOHHON MUKPOCKOIIHUH.

B nmanpHefimeM MeToapl MMMYHO(GEPMEHTHOTO aHAJIW3a CTAHA TPUMCHSTH
JUISL KOJIMYECTBEHHOT'O ONpENENICHUs] aHTUTCHOB M aHTUTEN B OHOJOTUYECKHUX
XKUJKOCTSIX. bBbUIM co37MaHbl TeTeporeHHble (TBep/o(da3Hble) U TOMOTCHHBIC
METO/IbI, TPHUHIMITHAIEHO OTIUYAIONIUECS CHOCOOOM pasleicHusT KOMITIOHEHTOB
UMMYHOXUMHYECKOW  peakiuu. [ OMOTeHHBII  METOJ  XapaKTepu3yeTcs
MPOTCKAaHUEM PEAKIMA aHTUTCH-aHTUTEIIO B TOMOTEHHOM pacTBOpPE, W 3Tall
(bu3MUecKoro pasjelieHus peareHTOB M IMPOAYIEHTOB pEakluh He 00s3aTelieH.
TBepaodazubie METOABI OCHOBAaHBI HAa MPUMEHEHWW AHTUTEN (MM AHTHTECHOB),
UMMOOWIM30BAaHHBIX HAa HEPACTBOPHUMBIX HOCHTEISIX, TOMOTCHHBIE METOABl — Ha
ahdexkre MOAYIAINMH AHTUTEIAMH aKTUBHOCTH (EpMEHTa, CBSI3aHHOTO C
AHTUTCHOM. B OCHOBY TOMOTEHHBIX METOJIOB TMOJIOKEH MPUHIIAI KOHKYPEHTHOTO
B3aMMOJICCTBUS MEUEHOTO M HEMEUEHOTO TralTeHa C aKTHMBHBIMHM IIEHTpaMHu
anTurtes. UeM OoJibilie CBOOOHOTO ranTeHa BBEACHO B PEAKITUIO 0 MPHUOaBICHUS
MEUYEHOTO TalTeHa, TEM MEHbBIIEEe KOJWYECTBO TOCICTHETO OyaeT CBSI3aHO C
antutenamu. COOTBETCTBEHHO U (PepMEHTAaTWBHAasi aKTUBHOCTh B PacTBOpE
U3MCHUTCS He3HAYUTENbHO. Hao00poT, YeM MeHbIIIe CBOOOHOTO TalTeHa BBECTH
B PEaKIIMIO, TEM OOJIbIIIee KOJUIECTBO KOBAJICHTHOTO COSTUHEHHOTO ¢ (DEpMEHTOM
ranTeHa YWJIeT B HMMMYHHBIM KOMIUIEKC, a (epMEHTAaTWBHAs aKTUBHOCTh B
pacTBOpE CYIICCTBEHHO TTOHU3UTCSI.

OnpeneneHve  HEW3BECTHOW  KOHIIGHTpAIlMd ranTeHa B oOpasie
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OCYIIECTBISIIOT 1O 3apaHee BbIBEACHHOM KaTMOPOBOYHOM KPHUBOW, IS
MOCTPOEHUSI KOTOPOM yCTaHABIMBAIOT 3aBHUCUMOCTh AKTHMBHOCTH (epMEHTa B
JAaHHOW CHCTEME OT CTaHAAPTHBIX KOHIIEHTPAIMi CBOOOHOTO ranTeHa.

B tBepaodaznom uMMyHO(EPMEHTHOM aHaIu3€, HApsAy ¢ KOHKYPEHTHBIMU
METO/JaMH, pPacHpOCTPaHEHbl TOJXOJIbl, OCHOBaHHBbIE Ha IOCJIEAOBATEILHOM
B3aUMOJIEUCTBUM (PUKCUPOBAHHBIX HA HOCUTEJIE HMMYHOIJIOOYJIMHOB C AHTUTEHOM
(111 Ha00OPOT), a 3aTeM C UMMYHO(EPMEHTHBIM KOHBIOTATOM, MTPEACTABISIONIUM
co00if MeueHHbIE (PEPMEHTOM AHTUTENA TPOTUB UMMYHOTTIOOYJIMHOB.

Papnoummynonornyeckuit ananuz (PUA). B pannonMmyHOIOTHYECKOM
aHaMM3e CHeU(PUYHOCTh PEAKIMHW AHTUTE€H-aHTUTEJIO COYETAeTCS C BBICOKOM
YYBCTBUTEIBHOCTBIO, 00ECHEUNBAEMON NPUMEHEHUEM pPAJHMOAKTHBHOM METKH,
671aroapsi KOTOPOil MOYKHO ONPEIETHTh KOTHIECTBO a30Ta anTHTeN 10 10 Mr/mr,
JIns mpoBeieHHs aHaiIM3a HEOOXOJUMO MMETh aHTHUCBIBOPOTKH U TOMOJIOTHYHBIE
AHTHTCHBI, MAPKIPOBAHHBIE KaKUM-IN00 m3oTomoM iomga (*2°J, *1)), paBHo kak u
ranTeHsl, MapkupoBanubie 'C min *H. UyBCTBHTEIBHOCTh METOA CYILIECTBEHHO
BO3pacTaeT IMpU HCMOJIb30BAHUM BBICOKOAQ(UHHBIX AHTUTEN C HU3KOH
NIEPEKPECTHOM  PEAaKTUBHOCTBIO W AHTUICHOB C  BBICOKOM  yJIEJIBHOM
PaAMOaKTUBHOCTBIO. B OCHOBY paaMOMMMYyHOJOTHYECKOIO aHajlu3a I10JO0KEH
INPUHIIMI KOHKYPEHTHOTO B3aUMOJACHCTBUS ONPENEIIEMOr0 HEMEUEHOIO0 aHTUTE€HA
Y U3BECTHOTO KOJMYECTBA MEUECHOTO aHTUTEHA C AaKTMBHBIMH IICHTPAMU aHTUTEI.
[Ipn >TOM NPOMCXOAUT BHITECHEHHME MEUYEHOTO0 AHTUI€HA WM TanTeHa U3 €ro
KOMILJIEKCA C AHTUTEJIOM, BCIEACTBUE TOCIEAYIOMIEro a00aBiIeHUsl OOJIBbIINX
KOHIICGHTpAIlMii HEMEYEHOTO AaHTUTEeHA WM TanTeHa TOW K€ CHelu(pUYHOCTH.
Peakiust (mMpu BBICOKOM pPa3BEICHUM WHIPEIUEHTOB) MOJYUHSIETCS 3aKOHY
JNEHCTBYIOIIMX MaccC: IPOUCXOAAIIEE BEITECHEHUE MTPOIIOPIIMOHAIIBHO BBEAECHHOMY
KOJIMYECTBY HEMEYEHOro AaHTUreHa Wik TranTteHa. KOHKypeHIUI0 MEexXIy
ONpeAeNsieMblM M MEUYEHBIM AHTUT€HAMH MO>KHO OLEHUTH KOJWYECTBEHHO, C
MOMOUIBIO PaIMOMETPUH, IPEIBAPUTEIHLHO OTACINB 00pa30BaBIINECS UMMYHHbIE
KOMILJIEKCHI ~ OT  HECBA3aBLIETOCSd  MEUEHOro aHTureHa. KoHIEHTpaluio

OoIIpCACIIACMOIO aHTHUI'CHA PACCUYHUTBIBAIOT, MCXOOA K3 CPABHCHUA COOTHOILICHUH
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CBO6OI[HOFO " CBA3aHHOI'0O MCUCHLIX PCArCHTOB C COOTBCTCTBYIOIIUM CTAHIAPTOM.

36. Peaknusi npeuMnuTalMu: KOJAbIENPeUMNUTALMHU, TUCK-

NpeuunuTanu, 1IM(p@Py3uoHHON NpeIUTANNH

CylHOCTh peaklMy COCTOMT B OCAXJCHUU (MpPEUNUTALNKN) aHTUIEHA,
HaxoJAIIErocs B  BBICOKOJUCIEPCHOM  COCTOSIHMM, TOJ  BO3ACHCTBUEM
CHeM(PUUECKUX AaHTUTEI B PAcTBOpPE 3JIEKTPOIUTA. PacTBOpEHHBI aHTHUIEH,
YYaCTBYIOIIMI B pEaKI[MH, HA3bIBAETCS MPELIUITUTHHOTEHOM.

AHTHUTENA, pearnupyrole ¢ pacTBOPEHHBIM aHTUT€HOM, 00ECIIEUMBAIOLINE
BBINIQJICHUE MEJTKOAUCIIEPCUOHHOTO 0CaJIKa KOMIUJIEKCA AHTUI€H-aHTUTENO B CPENIe
AIIEKTPOJIUTA, HA3BIBAIOTCA MPEUUITUTHUHAMHU.

Peaknus sBisseTcd BBICOKOYYBCTBUTENBHBIM TecTOM. llocpencTtsom ee
MO>KHO BBISIBUTH crienupuueckuii antured B pazpeaenuu 1:100 toic. u gaxe 1:300
TBIC., T.€. B CTOJIb MaJIbIX KOJIMYECTBaX, B KOTOPBIX OH HE OOHapy>KHUBaeTcs
XUMHUYECKUM ITyTEM.

Peakiust npeuuMnuranyy NpUMEHSAETCS JUIsl TUAarHOCTHUKU WH(EKIIMOHHBIX
00J1e3HE, BBI3BIBAEMBIX KaK OaKTEepUsIMHU, TaK U BUPYyCaMH.

B BerepuHapum peakiuMu OPEHUNUTAIUU IIUPOKO HCIONB3YIOT IS
UCCJIEIOBAHMSI KOXKEBEHHOTO M MEXOBOIO ChIPbs, IIEPCTH, MsCa, 3arHUBILETO
NaTOJIOTUYECKOr0 MaTepuala Ha CHOMPCKYIO s13By. DTO OCOOEHHO Ba)KHO, KOT'/1a HE
MIPEICTABIIAETCS BO3MOXKHBIM BBIJICJICHHE CAMOTO BO30OYAUTES.

bakTepuallbHble aHTUTEHBI, MCIOJIB3YEMBIE JUIsI PEAKLUMU IMPEUUIIUTALUH,
yaie Bcero sBJSAOTCA ranteHamu. OHM 00Jalal0T YCTOMYMBOCTBIO K BBICOKOM
temrepatype. Tak, cuOUpes3BEHHBIM, YyMHOW, TYISpEeMUHHBIA W JApyrue
AHTUTEHbl HE pa3pylIalOTCA IpU KUISYEHUUM B TedyeHue 45 MHUHYT, OHH
COXpaHSI0TCS B THUIOIIUX CyOcTpaTax.

Peakuus mnpeuunuranuu NpUMEHSETCSl TakkKe B CyJeOHOM MeauuuHe U
BETEPUHAPUU I OIpEAeNCHUs] BUIOBOW MPUHAMJICKHOCTH OelKka KpOBU U B

CaHUTApHOW TpaKTUKEe - JUIsl BBISIBICHUS (anbcuUKalM MpPOAYKTOB. B
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CaHUTAPHOW TPAKTUKE MPUMEHSETCS I BBIIBICHUS (aabCU(UKAIIUN MSICHBIX,
PBIOHBIX, MYUYHBIX MPOIYKTOB. [locpescTBOM 3TOM peakIMu MOXHO OMNPEIETUTh,
U3 Kakoro mMsca (CBUHOTO, TOBS)KbET0, KOHUHBI U Jp.) IPUTOTOBJIEH TOT WM WHOU
MPOIYKT.

Jns  ee mpoBereHUss pa3paboOTaHbl METOJbI:  KOJBLETPEUUITUTALIUH,
i Py3HOU MPEUTUTAIINHN, TUCK-TIPECIIUITHTAIIAH.

Peakuus koJbuenpenunuTAAN

Oror wMerox Obu1  paspaboran Ackomm  (1910) B OCHOBHOM st
UCCIIEIOBAHUS KOKEBEHHOTO ChIPhSl HA CHOMPCKYIO SI3BY. DTa peakilus Moayyusa u
JPYroe Ha3BaHUE - ACKOJIHN3ALNS KOKEBEHHOTO ChIPbSI.

st ee mpoBeieHNsI HEOOXOAUMBI CJIEIYIOIINE KOMITIOHEHTHI:

1. OKCTpaKT W3 UCCIENyeMOro Chipbs. Mccaemyembie MpoObl KOXKH,
HAaHW3aHHBIC Ha MPOBOJOKY, CTEPUIM3YIOT B aBTokinase npu 1,5 atm 30 MuHYT.
[IpoObl  OXJIAXKIAIOT, HW3MEIbYAIOT, IMOMEIIAIOT B OaHOYKHM U  3aJUBAIOT
KapOOJIM3UPOBAHHBIM (PU3MOJIOTHYECKUM pacTBopoM (Ha 1 © ceipbs 10 mn
sKCTpareHTta). [IpoaomkuTenbHOCTh SKCTparupoBanust oT 16 1o 20 9 (XomoaHbIHA
croco0).

[IpoObI OT CBHHBIX HIKYp W MsCa JKCTPArMpyrT TOPSYUM CIIOCOOOM B
BOJISIHOM OaHe B TeueHue 30 MUHYT.

[TonyuenHnsle TPOOBI QHIBTPYIOT Yepe3 acOSCTOBYIO BaTy. ODKCTPaKT W3
HCCIIEyEMOTO ChIPhs JOJIKEH OBITh TPO3PAYHBIM.

B skcTpakTe, MOJTy4YeHHOM U3 KOXKCBHIPbsSI OOJIbHBIX KMBOTHBIX, COACPKUTCS
CUOMPESI3BEHHBIN aHTUTEH.

2. Cubupesi3BeHHass  NPEUULMTUPYIOIIAs  ChIBOPOTKA,  KOTOPYIO
MOJIYHarOT IMyTEM TUIEPUMMYHHU3AIMK Jomanaeil Ha Ouodadpukax. s sToro
JOLAIAM-TIPOYIIEHTaM BHYTPUBEHHO BBOAST MHOrokpatHo (16-17 pa3)
BO3Oy/AMTENIb CUOMPCKOW $3BbI (QHTUIE€H) C MHTEpPBAJIOM B TpPU [JHA B
HapacTarommx no3ax ¢ 5 go 70 mu. IlpenBapurenbHO 10 THIEPUMMYHHU3AIUU
JIOIIa/IeN BaKIIMHUPYIOT ISl CO3/IaHUsI TPYHA-UMMYHUTETA.

Yepes 9-10 guelt mocie mocieqHero BBEACHUS aHTUTeHA Y Jiomazeil 0epyT
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KPOBb B KOJMYECTBE 5-06 JIUTPOB M M3 HEE MOIYYArOT MNPEHUMUTUPYIOIIYIO
CBIBOPOTKY, KOTOpasi COJIEpPXKHUT cuOupes3BeHHble aHTUTena. [lomyyeHHyro
cnenupuUIecKyr0 ChIBOPOTKY KoHcepBupyiloT 0,5 % pactBopoMm deHoma u
OTCTauBAalOT B TEYEHUE JBYX MeECAlLEB, (UIBTPYIOT Yepe3 CTEePHIM3YIOIINe
IJIACTHUHBI U pacacoBbIBaIOT B cTepriibHbIe 50-100 M1 hj1aKOHBL.

JIJ1s1 KOHTPOJISI HCHOJB3YIOT CIAEAYIOIINE KOMIIOHEHTBI:

1. Cnenuduyeckuii CUOUpEes3BEHHBIN AHTUTEH O6roadpUIHOTO
W3FOTOBIICHHS, KOTOPBIA MpEACTaBIsET CO00W OOE3BPEKEHHBIA 3KCTPAKT,
MOJTYYCHHBINA U3 BO30YIUTENS] CHOMPCKOM SI3BBI.

2. HopManbHyI0 CBIBOPOTKY, IIOJIYYEHHYIO OT 370pPOBBIX JKHBOTHBIX,
(haOpUYHOTO U3TOTOBJICHUS.

MeToabl NOCTAHOBKH PeaKUMHU NMPeNUNUTAIUN

1. Memoo nacnausanusi

B HeOosnbmine (yJIEHTYTOBCKHME) MNPOOUPKH HamuBalOT okono 0,3 M
NOPELUNUTUPYIOUIEH CHIBOPOTKH, 3aT€M OCTOPOKHO II0 CTEHKE MNpOOUPKHU
HACJIauBalOT B TAaKOM K€ 00bEME HMCCIEAYyEMbId AKCTPAKT (AaHTUIEH) TakK, 4TOOBI
Obly1a BUHA TpaHUIA MEXKTY ABYMSI KOMIIOHEHTaMHU.

2. Memoo noocrausanus

B HeOonbine (yJIEHTYTOBCKHE) MNPOOUMPKH HaduBalOT okono 0,3 mia
UCCIIEyEMOI'0 JKCTpakTa (aHTUIEHA), 3aTeM NoJ Hero mnojacnauBaioT 0,3 M
MPEUUNTUTUPYIONIEH CHIBOPOTKH.

[TonoxwurenbHas PII xapakrepusyeTcss MOSBIEHUEM B MEPBBIE -2 MHUHYTBI
Ha TpaHMIlE JBYX KOMIIOHEHTOB CEpO-0€JIoro Kojbla-Mperunurara, XOopoulio
BUMMOTO Ha YepHOM ()OHE B MPOXOJIAIIEM CBeTe (PUCYHOK 1).

IIposedenue konmponeu:

1. Tlpeuunurupyroniasi CBIBOPOTKa + (pU3pacTBOp — OTpULIATENbHAS PEAKIIHSI.
2. HopmaiibHast CbIBOPOTKA + MCCIIETyeMblii aHTUTEH — OTPUIIATEIbHAS pEaKIIHS.
3. Ipemunutupyromas CbIBOPOTKA + CHeUPUUECKUN aHTUTEH — MOJOKUTEIbHAS

peaxuus.
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Pucynox 1 — Peakius npenunuranuu:

1 - mpenunuTHpyOIIas CHIBOPOTKA + HCCIEAYEMbIH aHTUIeH; 2 - MPEeHUNUTUPYIOIIAs
CBIBOPOTKA + W3BECTHBIN crenuduueckuii aHTUreH; 3 - MPEIKIUTUPYIOMAas CHIBOPOTKA +
KOHTPOJIbHBIN AKCTPaKT 0e3 aHTUreHa: 4 - MPeHUNnUTUPYIOUasi ChIBOPOTKA + M30TOHUYECKUU
pacTBOp; 5 - HOpMaJibHasl CHIBOPOTKA + HCCIIEyEeMbIi aHTUTEH: 6 - HOpMalbHAs CHIBOPOTKA +

KOHTpOJ’IBHHﬁ OKCTPAKT 0e3 aHTHUTIeHa.

Peakuusi AuCK-NIpeUIUTAIIUH

OTa peakiusi HCIOIb3YyeTCS TMpPU JUArHOCTHKE CHUOUPCKOM S3BBI U
mupdepeHuranu ee Bo30yAMTENs OT MOAOOHBIX €My canpo(UTHBIX MHUKPOOOB
pona Oaummmryc. OHa OCHOBaHA Ha B3aUMOJICHCTBUU AHTUICHA — HATUBHBIX
IPOIYKTOB METa00IM3Ma, PACTYILIErO B )KUAKOW MUTATEIbHOUN cpese BO30yauTens
CUOUPCKOM 53BBI — C aHTUTEIaMHU MPEUUIUTHPYIOIIEH CUOUpEs3BEHHON
CBIBOPOTKH B cjioe arapoBoro rens. [Ipu 3TomM mpoucxoauT oOpa3oBaHHE IUCKA
NPELUIUTAIIIN B CJIO€ arapoBOTO Tells, PACMOJOKEHHOTO MEXAYy aHTUTCHOM U
CBIBOPOTKOM.

JIJis TIOCTaHOBKH PEAaKIUU JAUCK-TIPEIUTUTAIIMA HEOOXOIUMBI CIEAYIOIINE
KOMIIOHEHTHI:
1) nperUnUTHPYyIOIIas CHOMPEsI3BEHHAs CHIBOPOTKA;
2) ouMineHHbIH 1 % arapoBbIii reb;
3) xuaKas muTaTeIbHAs cpefa I BO30OYAUTENsI CHOMPCKOM S3BBI.

TexHuka TpoOBEeNEHUS peaKIMH AUCK-TIPEHUNUTAIMA  CBOAWTCA K
crenyomemMy. [IpermumuTupyronryro cuOMpesi3BeHHYI0 CHIBOPOTKY Pa3IMBAIOT TI0
0,5-1 mn B crepwibHble OakTepuojorudeckue mpodoupku. Ha moBepxHOCTH

CBIBOPOTKH HACJIAWBAIOT PACILIABJIICHHBIM U OXJIaXACHHBIN 10 45 C1% arapoBbIf
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refib CTOJIOUKOM BbICOTOM 5-7 MM. Ha moBepXHOCTH 3acThIBIIEro arapa BHOCST 1-
1,5 mn xuakod mnurartenbHOM cpenbl. [Ipm uccnenoBaHMM IATONOTMYECKOTO
MaTepuasa M MsACAa BBIHYKIEHHO YOWUTBIX >KMUBOTHBIX ITOCEB MPOU3BOJAT B
MSICOTIETITOHHBIN OYJIbOH.

[ToceBblI BBIIEPAKUBAIOT B TEPMOCTATE NpH 37 °C B Teucnue 16-20 u.

YdeT pe3yabTaToB MPOBOAST BU3yadbHO Ha TEMHOM (hOHE.

Bo30ynurens cubupckod s3BbI 00pa3yeT B CpEIHEH dYacTH CTOJOMKa
arapoBOoro rejs TOHKYIO C YETKMMHU TpaHUllaMU O€llyl0 JIMHUIO (JIUCK)
NpEeUIUTALIH.

[TouBeHHBIE CHOUpEs3BEHHbIE canpo(UTHbIE OAlMIIIBL, 32 HCKIOYEHHEM
HECKOJIbKUX mTaMMoB Bac. anthracoides, maroT oTpHIaTeNIbHBINA pe3ynbTaT (IUCK
IPEUIUTAUN OTCYTCTBYET).

B xayecTBe KOHTPOJIS MPU MOCTAHOBKE PEAKIIUU MOTYT OBITh HCIIOJIb30BaHbI
MOCEBBI U3 IPOTUBOCUONpEsI3BeHHON BakuHbl CTH.

Peakums nuddy3nonnoii npenumnuramun (PIII)

OTa peakuusi Hallla UPOKOE NPUMEHEHUE MPU JUArHOCTUKE BHPYCHBIX
Oose3He, a TakKe 7S ONpeAeTCHUs] TUTPa NMPEUUIUTHPYIOIIEH ChIBOPOTKH, IS
YCTaHOBJIEHHSI TOKCUT€HHOCTH HEKOTOPBIX BUJI0B MUKPOOPTaHU3MOB U JIp.

TexHuKa NpOBEAECHUS ITOM PEAKIMK CBOJAUTCS K CIEIYIOIIEMY.

B crepunbnabie yamku [letpu pasnuBarot o 20-25 mu ocBersienHoro 1-1,5
% arapa. [locne 3acTeIBaHus arapa B €ro CJIO€ JEJa0T JIYHKH AUaMeTpoM 5-6 MM B
LEHTPE U Ha nepudepun Ha pacCTOSIHUM 4-5 MM JIpyT OT Jpyra. B kaxmayto JyHKY
BHOCAT 1O OJHOM Karie arapa s (GOpMUpOBaHMS JHAa JYHKH. Po3nus
KOMIIOHEHTOB pPEakUMUd B JIYHKH HPOBOAUTCS Pa3IM4YHO B 3aBHCHUMOCTH OT
ITIOCTaBJICHHBIX LEJICH.

Yepe3 48 wyacoB (24 uaca uHKyOuMpoBaHUsI B TepMmocrtare, 24 yaca Mpu
KOMHATHOM TeMIeparype) MPOBOAUTCS YUYET pe3yJbTaTOB pPeakluu. 3a 3TO BpeMs
peareHThl AUPPYHIUPYIOT B arap HaBcTpeuy Apyr apyry. llpu monoxkurenbHOU
peakly B MECTe BCTpeur 00paszyroTcsl MOJOCHl (Ayrv) — JUHUU NPEeLUIUTALINH

cepo-0esoro 1BeTa.
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Ota peakius MOXKET ObITh OCYIIECTBICHA 1 MUKPOMETo10M. B aToM citydae
Ha MPEIMETHBIX CTEKJIaX IIPUrOTABIUBAIOT CJIOM arapa, B KOTOPOM JEJIAl0T JIyHKHU.

B ocTanbsHOM 5Ta peaKknuus CXoaHa C MaAKpOMETOAOM.

37. Peakuusi arrJilOTHHALMU: TPOOUPOYHBII MeTO/I.

JApyrue Moau(pukaumu NOCTaHOBKH

Azceniomunayueii Ha3bIBAE€TCS CKIEMBAHUE MHUKPOOHBIX WJIH JAPYTHUX KIETOK
P BO3JICHCTBUM HA HUX CHCIU(PUIECKUX aHTUTEI B IPUCYTCTBUU JIEKTPOJIUTOB.
JIByx(da3HbIii XxapakTep O5TOr0 B3aUMOJECHCTBUS HHUYEM HE OTJIMYAETCS OT
MEXaHHU3Ma JPYTUX JBYXKOMIIOHEHTHBIX pEaKIMid MMMYHHUTETa: nepBas (aza —
coelMHEeHHE OaKTepuil C aHTUTEJIOM; BTOpas — COEIWHEHHE OaKTepuil Mo
BIIMSIHUEM COJIEBOTO pacTBOpa. AHTUIEH, BCTYIMAIONIUH B PEaKIUI0, HOCUT
Ha3BaHMWE AarTJIOTMHOTEHA, aHTUTENA CHIBOPOTKU — arrJIIOTUHUHBI, 4 KOMILJIEKC
aHTUTEHA + aHTUTENO, BHIMATAONIUN [IPU MOJOKUTEIIBHOW PEaKIUU — arTJII0THHAT.

Peakuusi arriatoTUHAIIMU UCIIONB3YETCA ISl CEPOJIOTUYECKON JUArHOCTUKHU
MHOTHX HH(EKIHOHHBIX OO0JIe3HEH, B TOM 4ucie Opylernie3a, CalbMOHEIIE30B,
KOJIMOAKTEPHO30B, cara, JUCTePHU03a, KaMImIo0aKTepruo3a u Jip.

OHa npoBOAUTCS C ABYMS LICJISIMU JJISI:

a) oOHapyXeHUs Creu(dUUEeCKX aHTUTEI B UCCIIEIYEMBIX CHIBOPOTKAX;

0) ycraHoBJeHUsS BHAA (CEPOTPYIIIbI, CEpOBApPHAHTA) BBIJICICHHOTO
MUKpOOpraHu3ma (aHTUT€HA) U3 MaTOJIOTHYECKOr0 MaTepuaja C UCIOIb30BaHUEM
U3BECTHBIX CHIBOPOTOK, COJEPKAIIUX CIEIU(PUISCKUE aHTUTEIA.

ATTIIOTUHALIMSA TPOUCXOJIUT MPHU TeMmreparype 37 °C B cnaGomenouHoit
COJIEBOM cpelie.

Paznuyarot creayroniye BUABI 110 XapaKTepy arrjJtoTHHAIIUN:

1. ComaTtuyeckytro, KOT/1a MPOUCXOJAUT CKJIEMBAaHUE U OCEJJaHNE HETIOIBUYKHBIX, HE
UMEIOINUX JKTYTUKOB, MHUKpOOOB. JTa ¢opma O-arrioTUHAIMKA MPOTEKAeT
MEIJICHHO, B TeueHUE 18-24 4 1 JaeT mIOTHBIN METKO3EPHUCTBIN 0Ca0K, KOTOPBIN

IIPYU BCTPSIXUBAHUM pa30MBAETCS HA MEJIKHE 3€pHA.
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2. XryTukoBy10, KOI/Ia MPOUCXOJUT CKJIEMBAHHWE U OCEJaHHE HEMOJBHKHBIX,
UMEIOIINUX JKTYTHKHA, MHUKpoOOB. Jta ¢dopma H-arrmoTuHanum mOpoUCXOJIUT
3HAYUTENbHO OBICTpee, yKe depe3 2-4 4, U JaeT PBIXJIbIM 0Cag0K, KOTOPBIA MpU
BCTPSIXMBAHUU JIETKO pa30MBAETCs HA KPYITHBIE XJIOMbSI.

CymiecTByeT MHOIO BapUAHTOB IIOCTAHOBKM PEAKUHUM aArTJIFOTUHALIUH.
Haubonee pacmpocTpaHEHHBIMH METOJAMU SBIISIOTCS: pa3BEpHyTas peakuus
arrIlOTUHALIMY, KOTOpas MIPOBOJUTCS B MPOOUPKAX C Pa3IUYHBIMU Pa3BeICHUSIMU
CBIBOPOTKHM; Ha IMPEAMETHBIX CTEKJIax (KamleibHas, IJIacTUHYATas; KpPOBSHO-
KareiabHas TeMarriloTUHAIMS; KoJiblieBasg mpoba (peakuusi) ¢ Mojiokom, Po3-
oenranesas rpoda (PBII) u ap.).

KoMroHeHTaMu 17151 MOCTAaHOBKH PEAKUMU arrIiFOTUHALMU C UCCIIEAYEMbIMU
CBIBOPOTKAMH SIBJISTFOTCSI:

1. Uccnemyemast CBIBOPOTKA KPOBH.

KpoBb y XHBOTHBIX O€pyT W3 SpEMHOIl BeHbl (y CBHHEW W3 YIIHON WM
XBOCTOBOM, Y JIUCHI] U NECLOB - U3 O€APEHHON BEHBI, Y HOPOK - IIyTE€M OTCEUEHUs
NOAYIIEYKU CPEJAHEro Najiblia 3aJHEd Jlalbl WM KOHYHMKA XBOCTA) B CTEPHIIbHBIE
npoOupku 1o 5-7 mi (OT mymHbIX 3Bepeit mo 1-2 mur). [IpobGupku HymepyroT u
COCTABJISIFOT OIKCH MPOO.

ChIBOPOTKH KPOBH MOJIYYarOT METOJOM OTCTOs. J{J11 CBEpThIBaHUSI KPOBU U
OTCTauBaHUSI CHIBOPOTKU MPOOUPKU C KPOBBIO BhIJEpkuBatoT 30-60 MUHYT mpu
20-30 °C, crycrok KpoBH OT CTEHOK OTHEISIOT CTANBHOM CIHICH, a 3aTeM TIPOOHI
BBIIEPKHUBAIOT TIpH +4-10 °C. Yepes 20-24 4 OTCTOSABIIYIOCS CBIBOPOTKY CIMBAIOT
B CyXHU€ CTE€pPHJIbHbIE MPOOMPKH U HANPABISAIOT HA MCCIEIO0BAHUE B JJAOOPATOPUIO
B CBEKEM UJIM KOHCEPBUPOBAHHOM BH/IE.

CBIBOPOTKH KOHCEPBUPYIOT:

- no6asnenueM 0,05 mu (1 xamus) 5 % pacTtBopa KapOOJIOBOM KHCIOTHI Ha
KK/l MUJLTUJIUTP CHIBOPOTKHU MPHU TTOCTOSIHHOM NEpeMEIINBaHUY;

- cyxoil OopHou kucimoTor (2-4 % K 00BEMY CBHIBOPOTKH) JO TMOJIYICHHS
HACBIILIEHHOTO PacTBOpa U OO0pa3oBaHUs Ha JHE MPOOMPKU HEOOJBIIOTO OCajaka

KPUCTAILJIOB.
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HexoHncepBrpOBaHHbBIE CBIBOPOTKH IPUTOAHBI JJIsI HCCIIETOBAHNS B TEUCHHE
6 aHeil co MHS B3ATHS KPOBH ¢ coxpaHenmeM mx mpu +4-8 °C. ChiBopotki,
KOHCEPBHUPOBAHHBIC KapOOJOBOW WM OOpPHOW KHUCJIOTOM, WPHUTOMHBI IS
uccinenoBanuss B teueHue 30 nHeil. MyTHBIE, IPOPOCHIME, TE€MOJIM3UPOBAHHbBIC
CBIBOPOTKH UCCJIEAOBAHUIO HE TIOJIEHKAT.

B 3aBucuMocTH OT BHAa IHArHOCTUPYEMOW OOJE3HU IS MPOBEACHUS
peakiMy arrirOTHHAIMU, UCCIEyeMbIe CHIBOPOTKH Pa3BOAAT (PU3MOIOTHYECKUM
PacTBOPOM COTJIACHO HACTABJIEHUIO.

2. VI3BecTHBIN aHTUTECH TPECTABISIET U3 ce0s1 B3BECh YOUTHIX, PEKE JKUBBIX
OakTepuil, B (PU3MOJIOTUYECKUM PACTBOPE B ONPEACICHHOM KOHIIEHTPALUH.
AHTHTEHBI U3TOTOBJISIOT U CTAHAAPTU3UPYIOT Ha OMONPEITPUATHSAX.

3. ®duszunosioruueckuii pacTBOp, KOTOPHIA mpenacrasiser coboit 0,85 %
pacTBOP MOBAPEHHOM COJIH.

Jns xoHTpOoss PA HCIIONB3yIOT KOMIIOHEHTBI:

1. Ilo3uTuBHAas (HOJOKUTENbHASA) CBIBOPOTKA, U3TOTOBJICHHAS OMONpPENNPUATHEM
WM MOJyYEHHas OT 00JIbHOr0 )KMBOTHOTO.

2. HeratuBHas (oTpuuaTenpHasi) - CBIBOPOTKA KPOBHU 3I0POBBIX >KMBOTHBIX,
W3TOTOBJICHHAs OMOTIPEANIPUATHEM WU MOJTYUYeHHas! B TJaOOpaTOpHH.

KomnoHeHTamMu 118 TMOCTAaHOBKM  PEAaKUUW  arrilOTUHALMM  TIPU
OTNpeleNIeHNH BUAA MHUKpPOOA, C HUCIOJIb30BAaHUEM H3BECTHBIX CHEIUPUUECKUX
CBIBOPOTOK, SIBJISIFOTCSL:

1. JInarHocTryecKue arrirOTUHUPYIOIIME CBIBOPOTKHA, KOTOPBIE MOJIYYaroT
IIyTEM THUIEPUMMYHM3ALUU KPOJIMKOB, PEXE — APYrHX >KUBOTHBIX. MM BBOIAT
MIOAKOXHO 5-7 pa3, a 3aTéM BHYTPUBEHHO B BO3PACTAIOIIMX KOJIMYECTBAX B3BECH
yOUTBIX, a MOCIEIHUE TPU UHBEKIIUU — )KUBBIX MUKPOOOB.

HuTepBanbl MeXAy MHBEKUUIMH KOJEOIIOTCS OT ABYX JIO MSTH-CEMU JTHEH.
Yepe3 Hemento Mmocie OKOHYAHMS MMMYHHU3AIMU MPOU3BOAST MPOOHOE B3SATHE
KPOBHM U CTaBAT PEAKLUHUIO arrJIIOTHHALMMU Ul ONPENEIICHUs TUTPA CHIBOPOTKHU.
Ecau TUTp CHIBOPOTKM HENOCTATOYHO BEJIMK, MMMYHH3aLHIO Iponosnkator. [Ipu

HaJIMYWKU BBICOKOI'O THUTpaA IPOHU3BOIAT MACCHBHOC B3JATHC KPOBH HJIM IIOJIHOC
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00ECKPOBIIMBAHUE )KUBOTHOTO C IEJbIO MOTYYSHHS CHIBOPOTKH.

JuarHoctuyeckue HaOOpbl Jisi MPOBENCHMS] PEAKIMHU  arrIIoTHHAIUU
BBIITYCKAIOTCSI OMONPEIPUATHSIMU.

2. HccrnenyeMblii aHTUTEH, B Ka4e€CTBE IOCJIEIHETO MCIOJIb3YIOT B3BECH
MUKpoOOB. Jlyis »Toro cyrounyto wid 20 4acoByl0 H3Yy4aeMylO KyJIbTypy Ha
ckomeHHoM MIIA cmeBator 5 Ma 0,85 % pacTtBopa XJOpPHCTOrO HATpus U
MIEPEHOCST B UUCTYIO TPOOUPKY.

[Ipy mocTaHOBKE KameldbHBIM METOJOM AHTUTEHOM CIIY)KHT MHKpPOOHAs
KyJIbTypa.

3. ®u3MOoNOTrHYEeCcKuil pacTBOP MOBAPEHHOMN COJIH.

ITocTaHoBKa peakuMu ArrJIIOTHHANMH KJIACCHYECKHUM (NMPOOMPOYHBIM)
MeToaoM. B kadectBe mpumepa mpuBoIMM moOcTaHOBKY PA Ha Opyuemies c
CBIBOPOTKOM KPYITHOT'O POTaTOro CKOTA.

Peakuust craButrcs B oObemMe 1 M1 KUIKOCTH. PO3JIMB KOMIIOHEHTOB
peaKuuu NpoBOJAT UHAUBUYATbHBIMA MEPHBIMHM MUIIETKAMU;, aBTOMATHYECKUMHU
nureTkamMu OIIopUHCKOro.

JIJist uccienoBaHusl KaXKJI0M HCIBITYEMOM CBHIBOPOTKH KpPOBU Tpedyercs S5
MpOOUPOK, MOCTaBIECHHBIE B MEPBbIN psan. KoaudecTBOo Takux psiioB 3aBUCUT OT
YyHuclla HUCCIEIyeMbIX ChIBOPOTOK. B mepBoil mpoOupke KaXJoro psaa TOTOBSAT
OoCHOBHOE paszBeneHue 1:25. Jlnsg storo x 2,4 mMi (U3MOIOTHYECKOTO pacTBOpa
nobasisror 0,1 Ma HccienyemMoil CHIBOPOTKH. 3aTeM M3 NEPBOM MPOOUPKH M3
pa3senenus 1:25 BHocaT 0,5 mi Bo BTOpyIo npoOupKy, nonyyas passegaenue 1:50.
W3 storo passeneHusi rotoBiT passenenue 1:100, mepeHocs U3 OJHOM TMPOOUPKU
0,5 mut sxuakocTu. MeTogom nocneaoBaTeNbHOTO Pa3BEACHUs TOTOBAT Pa3BEACHUE
1:200 u 1:400. U3 mocneaneit mpobupku (1:400) msnumiek sxkunkoctu 0,5 i

YIAISIOT (PUCYHOK 2).
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HUcxonuoe PaGoune pazpenenus KonTponb

pa3BencHUe aHTUTCHA
1:25 1.50 1:100 1:200 1:400
Bo Bce npobupku, kpome nepBoii, BHOcAT 110 0,5 M1 aHTUreHa, pazsegeHsoro 1:10

Pucynok 2 — Cxema 0CTaHOBKHU PEAKIMH arrI0TUHALMHN IPOOUPOYHBIM METOIOM

TakuMm 00pa3oM, MONYYaAIOT Psii U3 UYETHIPEX MCCIEAYEMBIX MPOOHPOK C
pazBeneHusiMu ceiBopotku 1:50, 1:100, 1:200, 1:400 B o6Bbeme 0,5 M.

Bo Bce npobupku kaxaoro psaa, kpome nepoit (1:25), BHocaT o 0,5 mu
aHTUTEHA, MPeBAPUTENIHHO pazbaBieHHOro 1:10 (U3HOIOTHUYECKUM PACTBOPOM.
[lepBas mpoOupka C CBHIBOPOTKOM B pa3BefneHUU 1:25 06e3 aHTUreHa CIY>KUT
KOHTPOJIEM KayecTBa ChIBOPOTKU. [Ipu Hanmuuu xjaonweB, GpuOpUHA, SPUTPOIIUTOB
Y TTIOCTOPOHHUX MPUMECEH pe3yJIbTaThl ATTIIOTUHAIIMU HE YUUTHIBAIOTCS.

[Ipu nocranoBke PA 0THOBPEMEHHO C UCCIEYEMBIMU CBIBOPOTKAMU CTaBSIT
KOHTPOJIH:

- C HEraTMBHOW (OTpHUILIATENBHOI) CHIBOPOTKON B TE€X Pa3BEIICHUSX, KAK C
UCCIIETyEMBbIMU;

- C TIO3UTHUBHOW (TIOJIOKHUTEIILHOM) CBHIBOPOTKOM B pa3BEJCHUSX JIO €€
MpEAEIbHOTO TUTPA;

- koHTposib aHTureHa (0,5 ma ¢uszuonoruyeckoro pactopa ¢ 0,5 M
Pa3BEJCHHOI0 AHTUT€HA) JIJI UCKJIIOUEHHS CIOHTAHHOM arrjItOTUHALIUH.

[Tocne posnuBa BceX KOMIIOHEHTOB INTAaTHUBBI C MPOOHMPKAMHU OCTOPOKHO

0
CTPSIXMUBAIOT W TIOMemIaroT B TepmocTtar mpu 37-38 "C Ha 16-20 4, 3arem
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BBIJICP’KMBAIOT MPU KOMHATHON TeMmmepaType B TedeHue | 4 U MpOBOAST YYeT
peaKuuu.

Pe3ynbTaThl peakiiuu YYUTHIBAIOT BU3YaAJIbHO U OMNPEICISIOT €€ CTENEHb B
IUTIOCAX M0 CIEAYIOUIEN CXeMeE:

(++++) — TIIOJIHOC IIPOCBETJICHUE JKUIAKOCTH, Ha JHE OCaJO0K B BHJC
«30HTHKA», TIPU JIETKOM BCTPSIXMBAHUHU OCAJI0OK pa30MBAETCs HA MEJKHUE 3€pHa, a
KUIKOCTh ocTtaercs mpo3paunoit (100 % arrmoTuHanus);

(+++) — HEmoJIHOE MPOCBETIICHUE KHUIKOCTH, «30HTUK» XOPOIIO BHIPAXKEH,
IIPU BCTPSIXUBAHUM - MeJIKKE 3epHa (75 % arrimroTuHanus);

(++) — HE3HAYUTEIbHOE MPOCBETICHUE >KUIKOCTH, «30HTHK» YMEPCHHO
BBIpAXKEH, IPU BCTPsAXUBaHUU Menkue 3epHa (50 % arrmotunanus);

(+) — enBa 3aMeTHOE MPOCBETIICHUE KUIKOCTH, «30HTHK» BBIPAXKEH CJ1a0o,
MIPU BCTPSAXUBAHUU 3aMETHO HEOOJIbIIIOE KOJMYECTBO 3epeH (25 % arrimroTuHaims);

(-) — mpocBeTIIeHne KUAKOCTH, 00pa30BaHMS «30HTHKA» HE HACTYIHJIO, Ha
JTHE TIPOOUPKH BUJIHA «ITYTOBKa» OCEBIIUX MUKPOOOB, IIPU JIETKOM BCTPSXUBAHUU
o0OpasyeTcsi B3BECh.

3a MOJOXHUTENIbHBIM TUTP AHTUTEN NPUHUMAIOT MOCIEIHEE PpPa3BEICHUE
CBIBOPOTKH, B KOTOPOM IMPOM30LLIA arrjil0TUHALIMS HE MEHEE YeM Ha JBa IUII0ca
(++).

Peakuuio CUYMTAIOT MOJOXUTEIBHON TPU HAJIUYUU arrIOTUHALUA C
CBIBOPOTKOM KPYITHOT'O pOraTtoro CKoTa ¢ OI[EHKOM He MeHee 4yeM JBa Iuitoca (++)
B pa3BeneHnu 1:100 u Bobime.

Peakuuio cUMTalOT COMHHUTENBHOW MPU HAIWYUU ArrJIFOTUHALIMM TOJBKO B
pa3BeneHuu 1:50 ¢ ChIBOPOTKaMU KPYMHOTO POraToro CKOTa ¢ OLIEHKOW HE MEHEe
yem Ha iBa (++).

Jns  ompenesneHWss TPUPOJABI AHTUTEN B  HCCIEAYEeMOM MaTepuase
MPEIOKEHO HECKOJIBKO MOAU(HUKAIIMN TPOBEICHUS PEAKIIUU arTIFOTHHALIUH.

JApyrue moaudpukanuu NOCTAHOBKH PeaKIUu.

KoabueBasi peakuus ¢ mosiokom (KP)

[Tpumensiercs KP ¢ menbio mpoBepku Onaromosydusi ctajg Ha Opylesnies
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KPYIHOI'0 pOraToro CKoTa v Juisl IPOBEPKU MOJIOKA IPU IPOJAKE €r0 Ha PhIHKAX.

KoMmnoHeHTaMu peakiuu sBIISIIOTCS:

- HCCIIElyEMOE MOJIOKO;

- AHTUTEH LBETHOW OpylEIUIe3HBIM ISl KOJIBIIEBOM PEaKIMU C MOJIOKOM,
KOTOPBIN TpPENCTaBIIIeT COOOW CTaHIAPTH30BAHHYIO B3BECh YOWUTHIX OpyIei,
OKpAILIEHHBIX T€MAaTOKCUJIMHOM B CUHUH L[BET;

- CBIBOPOTKA MO3UTHBHAsI Opylleisie3Has. B arrmoTuHalMoHHbIE TPOOUPKU
OoepyT mo 2 mi Mosioka U a06aBma0T mo 0,1 mi aHTHreHa, 3aTeM NPOOUPKHU
TUIATEIBHO BCTPSAXUBAIOT JIJISl IEPEMEIIMBAHUS MOJIOKA C aHTUTEHOM.

[Ipy KaXqo¥l MOCTaHOBKE pEAaKUUH, OJHOBPEMEHHO C HCIBITYEMBIMU
npo0aMy MOJIOKA, CTAaBSIT KOHTPOJU C MOJOKOM OT 3aBEJIOMO 3/10POBOM KOPOBBI;
CO CMECBI0 MOJIOKA 3[J0POBOW KOPOBBI U TO3UTUBHON OpyLE/IE3HON CHIBOPOTKU
(0,05 wmn ceBoporkn Ha 1 Ma mosoka). ITaTuBbl ¢ HUCHOBITYEMBIMH U
KOHTPOJIbHBIMU MPOOaMHU MOJIOKA MOMENIAIOT B BOJASHYIO OaHIO WJIM TEPMOCTAT
npu 37-38 °C ma 1 wac. Eciu B MOJIOKe HMEIOTCS GPYIIe/IIe3HbIe AHTHTENA, TO OHM
00pa3yloT ¢ aHTUTEHOM KOMIUIEKC, KOTOPBIN aJcOpOUPYETCS Ha KarellbKax >Kupa u
IpU OTCTaMBaHUU BCIUIBIBAET BBEpPX, 00pa3ysl CHHEE KOJbIO (OCTalbHAas 4acTb
MOJIOKA OCTaeTCsl OEJION) - peakiusl MOJOKUTETbHAS.

[Ipu oTpuuaTenbHOW peakUUH CTOJOMK MOJIOKA OCTAaeTCsl PaBHOMEPHO
OKpAIlICHHBIM B TEPBOHAYAJIbHBIA CHUHMHA I[BET, KOTOPHIA ObUI TOJIy4E€H Cpazy
nocine no0aBlieHWs K HEMY aHTUIE€HAa, a CJOW CIMBOK - O€JIoro Wi Ccllerka

’KEJITOBATOTO IBeTa (PUCYHOK 3).

PI/ICYHOK 3 — Peakmus arrmoTuHanuu Ha MNpeaAMCTHOM CTCKJIC: A - IOJIOXKUTCIIbHAs, 0 —

oTpUunarciibHas

[Ipy monydeHUH MOJ0KUTEIBHOTO WM COMHUTENBHOTO pesyiibrata KP ot

BCEX KMBOTHBIX OEpyT KpOBB i uccieaoBanust Ha Opynemie3 B PBII unu PA B
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PCK (PACK), mnpoBomsT »SIHU300TOJIOTHYECKOE OOCIEIOBAaHUE XO3SIICTBA,
KJIIMHUYECKUM OCMOTP U UCCIIEAOBAHKE )KUBOTHBIX Ha 3a00J1€BaHUE MACTUTAMU.

Kanenpubii mMeton PA mnpuMeHSIOT B OCHOBHOM Uil HACHTU(UKAIIMU
KyJIbTyp OakTepuii, a TakKe IJis YCTAaHOBJICHUS WX NPUHAIICKHOCTH K
ONpENEIICHHBIM CEPOrpyNnmaM H© cepoBapuaHTaM. Tak TOCTyHarT MpH
JMAarHOCTUKE KOJIMOAKTepruo3a W CalbMOHEIIE30B. TeXHHKa NOCTaHOBKHM PA
CBOOUTCA K cienytomeMmy. Ha nmpeamMeTHoe CTEKI0 HAaHOCAT KaIlll0 ChIBOPOTKH U
Karao  (U3MOJIOTMYECKOTO pacTBopa (koHTponb). Ilernmio ¢ OGakTepuanmbHOU
KyJbTYpOW YBIQXHSAIOT B KaIljle CBIBOPOTKH, 3aT€M KYJbTYpy TIIATEIBHO
pacTUpPArOT PsIOM C Kalljleil, CMEIINBAOT C CHIBOPOTKOW M 3HEpru4yHo 6-10 pa3s
ITOKAYHBAIOT CTEKJIO KPYTOBBIMH JIBHXEHUAMH. ATTIIOTHHALUSA HACTYyNAeT Cpasy
WM He no3fHee -2 MuHYT. Peakuuro armimroTHHAIUMU YYUTBIBAIOT IIPU XOPOILIEM
ocsenieHuny. [loap30Banne Mynoi 00JeryaeT yuer peakimm.

ATTIIIOTHHALMS TIPOSIBIISIETCS] B BUJE CKJIEMBaHUSA OaKTEpHUATbHONM MaccChl U
IIOJIHOTO MJIM YaCTUYHOTO IPOCBETIICHUS KUIKOCTH.

[Ipy oTpUIaTENBPHOM PEAKIUU KYJIbTypa MOCIE TIIATENBHOTO CMEIIUBAHUS C
KaIjieil cbIBOPOTKU 00pa3yeT rOMOT€HHYIO B3BeCh. TO ke camoe JOJKHO OBbITh
IIPU IPOBEJICHUU KOHTPOJIS (aHTUTEH + (PU3UOJIOTUYECKUI pacTBOP).

Po3—0enran npo6a (PBII)

[InacTuHYaTyr0 peakuuio arrjiloTHHAUUU C Opyleisie3HbIM po3-OeHranl
AHTUTEHOM IPUMEHSIIOT ISl UCCIENOBAHUS CBIBOPOTOK KPOBHM MNPH JHATHOCTHUKE
Opy1uemie3a y MHOTUX BUJIOB KUBOTHBIX.

Kommnonentamu PBII sBisroTes:

- HCIBITYEeMbIE CBIBOPOTKU KPOBHU;

- Opynesie3HbIi AHTUTCH TS PBII, H3TrOTOBJISIEMBIN HA
OWoNpeAnpUsTHIX, MPEACTABISIET CO0OW CTaHIAPTU3UPOBAHHYIO CYCIIEH3UIO B
OydepHOM pacTBOpe HHAKTUBHPOBAHHBIX HarpeBaHueM M (HEeHoJoM Opylen,
OKpalICHHBIX O€HTaJIbCKUM PO30BBIM B PO30BBIN IBET;

- [O3UTHUBHAs Opylesie3Hast U HEraTUBHAS CIBOPOTKHU;

- 0,5 % xapOonu3upoBaHHBIN (PU3NOIOTHUECKUI pacTBOP.
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Peakuuio mOpoBOJMAT Ha YHUCTHIX CYXHX HMAJUPOBAHHBIX IUIACTHHKAX C
JyHKaMu ipe Temmepatype 18-30 °C.

Uccnenyemblie cbIBOpOTKM KpoBHU B 103€ 0,03 MIT BHOCAT HA JHO JyHKH. [Ipn
UCCJIEIOBAHUM CBIBOPOTOK KPYITHOTO pPOraToro CKOTa, JIOMIajel, BepOJIIOJIO0B,
CBUHEHN B KaXAYIO JIYHKY PSIIOM C ChIBOpOTKOM BHOCAT 0,03 mu1 aHTUTEHa, a TIpH
MCCIIEIOBAHUM CBHIBOPOTOK ApYyrux *)UBOTHBIX 0,015 mu, TIiaTenbHO CMEMIMBAOT
MMOKAYMBAHUEM M JIETKUM BpalleHueM B TeueHHne 4 MuH. OTHOBPEMEHHO MPOBOASAT
KOHTPOJIM aHTUTEHA C TO3UTUBHON U HETAaTUBHOM CHIBOPOTKAMHU, C (PU3PACTBOPOM.

Peakiiuio CUMTAIOT TMOJIOKUTEIIBHON TPHU BBIPAKECHHOW AarrIFlOTUHALINU
OKpAIIIEHHBIX OpyIIeJI B BUJIE MEIKHUX WJIM KPYIHBIX XJIONBEB PO30BOIO IIBETA,
BBIJICTISIOMIMXCST HA OeloM (oHe NyHKU. Peakiuio CUUTAarOT OTPULIATEIILHOW MpHU
OTCYTCTBUH arrjifoTUHAIIMK (CMECh TOMOTEHHA, PABHOMEPHO OKpAIlleHa).

Peakuus remarrmtoruHanuu (PT'A)

DTa peakiusi HE OTHOCUTCS K PEakIUsM MMMYHUTETa, TaK KakK SIBJISACTCS
pe3ynbTaTOM JEHCTBUSI €CTECTBEHHBIX IeMarrifOTHHUHOB HEKOTOPBIX OAKTEpHl U
BUPYCOB Ha SPUTPOLIUTHI, YTO BICYET 32 COOOM MX arrirOTUHALMIO.

Peakuuio CTaBST Ha MIJIEKCUTJIACOBBIX MAaHENSIX C JyHKamu. Mcciemyemsiii
MaTepuan pa3BoAAT (U3PACTBOPOM M K ITUM pPa3BEICHUSIM JOOABISIOT PaBHBIN
o0bem 1-2 % B3BecH IPUTPOLIUTOB, MOCIIC YETO MAHENN C peaklrell OMEeIaT B
TepMocTat Ha 30 MUHYT WJIH OCTaBJISIIOT IPU KOMHATHOM TeMriepatype Ha | 4.

Yuer peakinuu MNpPOU3BOIAT MO XapakTtepy ocaaka. [Ipy monoxuTenbHOM
peakIMu OCaJ0K M3 CKJICUBIIUXCA DJPUTPOIUTOB HMEET (POpMy pacKpbITOro
«30HTUKA» C U3PE3aHHBIMU KPasiMU, a MPU OTPULATEIbHON — KOMITAKTHBIN JHUCK B
BUJI€ «KHOTIKWY» C POBHBIMU KpasiMH.

Peakuus reMarrjifoTUHALUH MO3BOJISIET TOJBKO BBISIBUTH
reMarrIlOTHHUPYIONIYIO CIIOCOOHOCTh OaKTepuii U BUPYCOB.

Jns uneHTudUKaUyU 3TUX MUKPOOPTaHU3MOB B JTAJIbHEUIIIEM HCIIOIB3YIOT
PEAKIMI0 TOPMOKEHUSI TEMAr IO TUHALINY.

Peaknust Topmoskenus remarritotuHanuu (PTIA)

PTT'A - wmmyHHass peakiusi, B KOTOpOW crHenuduyuecKre aHTHUTeNa,
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B3aMMOJICHCTBYSl C AQHTUIE€HOM, JIMIIAIOT €ro CIOCOOHOCTH arrfdOTUHUPOBATH
SPUTPOLIUTBHL.

Peakumst nposomutcs B aBa drama. Ha mnepBoMm 3Ttane  pas3BOAST
cnenuduyeckyro cbiBopoTky or 1:10 mo 1:1280. K xaxaoMy pa3BeaeHHUIO
CBIBOPOTKM JOOABIIAIOT PaBHBIA OO0BEM JKHMJIKOCTU, COJACpXN AUl aHTUTEH B
YETBIPEXKPATHOM TUTpE, KOTOpbIK onpeneneH B PI'A. Ecnu tutp aHTUreHa paBeH
1:640, arrIOTUHUPYIOT SPUTPOLIMTHI, JEJAl0T pa3BeaeHue B 4  pasa
KOHIIeHTpupoBaHHee — 1:160.

[Toce nakyOupoBanwus mpu 37 °C B Teuenne 30 MHUHYT, Ha BTOPOM JTaIle K
TOH cMecH J00aBiAIOT paBHBIM 00beM 1-2 % B3Becu spurpouutoB. Eciu
CBIBOPOTKH U aHTUTeHa B35ATO 10 0,25 M1, TO 3pUTPOLIUTOB 100aBIsat0T 0,5 M.

Kontponem sBnsercs mpoba, rie ChIBOPOTKAa 3aMEHEHa (hU3pacTBOPOM.
Peakiust unraercs nocie BblAEpKUBaHUSA B TeueHUE 30 MUHYT B TEPMOCTATE WIIU
45 MuHyT npu KoMHaTHOM Temnepatype. Ilpu nonoxurensHoir PTI'A oOpa3yercs
TUIOTHBIN OCaJ0K SPUTPOIUTOB (3aJIeprKKa PEaKIiK) Ha JHE MPOOUPKH, UMEIOIIHUX
BUJI «ITyTOBKW JUCKA.

[Ipu orpunarensHoit PTT'A oTmeuaeTcs BbIpa)ke€HHas TeMarriiOTUHALNS B
BUJIE «30HTHUKAY.

Peakiust ucnonp3yerca Uisi UASHTU(DUKAIUMU U TUMHA3ALUU BBIIEIEHHOT O
AHTUIEHA, TUTPOBAHUS BUPYCCOJAEPKAINIUX JKUAKOCTEH UM MaTepuajoB U
CEpOJIOTUYECKON TUArHOCTUKHA BUPYCHBIX MH(EKIUH.

Peakuus Henpsimoit (maccuBHo) remarritotuHanuu (PHI'A)

CymHOCTh 3TOM peakUuM 3aKJII0YaeTcs B TOM, 4YTO Ha IOBEPXHOCTH
SPUTPOLIMUTOB AJCOPOUPYIOT WIM AHTUTCH, WJIM aHTUTENa (MMMYHOTJIOOYIUHBI),
KOTOpBbIE MPHOOPETAIOT CHOCOOHOCTh AarrJIlOTUHUPOBATHCA B MPUCYTCTBUU
cnenupUYecKrX aHTUTEN WM aHTUT€HA.

I'maBubie pgoctomHctBa PHI'A -  BbICOKass 4yBCTBUTEIBHOCTH H
cnenuUIHOCTh, TEXHUYECKas TMPOCTOTa, CTAOWIBHOCTh  HCIOJIb3yEeMbIX
KOMITOHEHTOB.

PHI"A mpumeHstoT npu AMarHoCTUKE WHQPEKITMOHHBIX OOJIE3HEH:
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1) nis  oOHapyKEHHsST THUTpa AHTUTEN B MCCIEAYEMOH CBIBOPOTKE KpPOBH C
IIOMOIIBIO U3BECTHOI'O SPUTPOLIUTAPHOIO AHTUTEHHOI'O JUArHOCTUKYMA;

2) misi WACHTU(UKAIMM HEW3BECTHOTO AHTHICHA C TIOMOIIBIO HM3BECTHOTO
UMMYHOTIJIOOYJIMHHOTO 3pUTPOLUTAPHOTO TUAarHOCTUKyMA.

Yuetr PHI'A npoBoauTcs Tak e, Kak u rpu nocraHoBke PI'A.

38. Peakuus cBsizbiBanusi kommjementa (PCK)

PCK, kak u BCce CEpOJIOTMUYECKHUE PEaAKIMU, MOXKET OBbITh HCIOJIb30BaHA B
CJIEAYIOIINX HANPABICHUSAX:

1) nnst BBIABICHHUS CHCIM(PUUICSCKHX aHTUTEN B CHIBOPOTKE KPOBH OOJBHBIX
KUBOTHBIX, C BKIIFOYEHUEM B PEAKIUIO U3BECTHOTO AHTWUIEHA, MPU JUATHOCTUKE
Opy1emesa, camna, JMCTepru03a, JeNTOCIUPOo3a U JIp.;

2) mias  ompeseNieHWsl B HMCCICIyeMOM Marepuane CHeru(HuuecKoro
AHTUIEHA, C MCIIOJIB30BAHUEM HU3BECTHBIX HMMMYHHBIX CBIBOPOTOK, IpHU
JIMAarHOCTHUKE SIIypa U YCTAHOBJICHUS €TI0 CEPOTUIIOB U JIp.

CymHocts PCK 3akmnrouaercst B TOM, 4TO IIPU B3aUMO/ICHCTBUU aHTUTEIA CO
cnenuUYeckuM i HEr0 AaHTUTeHOM, IPOUCXOJUT TMPOIECC CBSA3BIBAHUS
KOMIUIEMEHTA Ha 3TOM KOMIUIEKCE. DTOT MPOLECC HE MPOSBISIETCA BU3yalbHO. JJ1s
BBISIBJICHUSI CBSI3bIBAHUS KOMIUIEMEHTA, K CMECH, COCTOSIIE U3 aHTHUIEHA,
aHTUTENla U KOMIUIEMEHTA, BBOJMUTCS TE€MOJMTHYECKAs CHUCTEMa, COCTOsSIIAs W3
TrEMOJIMTUYECKON CHIBOPOTKH (T€MOJIM3MHA) U SPUTPOLIMTOB OapaHa.

[IpouCXOIUT TOJTHOE CBSA3BIBAHWE KOMIUIEMEHTA; €CJIH B3ATbIE IS
WCCIICIOBAHUSI aHTUTEH W aHTUTENO CIeUUu(PUYHBI, TeMOJu3 He mpoucxoauT. Ha
JHE TIPOOHpPKH, TTocie HHKyOauu B Tederue 20 MuH mpu 37 °C, U MOCIeAyIOmeM
BBIJICP)KMBAaHUM CcMecu B TedeHue 20-24 4 mpu KOMHATHOM TeMmepaType,
oOpa3zyeTcsi 0CaJloOK HETeMOJIU3UPOBAHHBIX JPUTPOIUMTOB. EciM ke aHTUreH u
aHTUTENI0 HecnmelupUYHBI W HE O00pa3ylT KOMIUIEKCA, CBS3BIBAIOIIETO
KOMIUIEMEHT, TOCJIEAHUN OCTaeTcs B CBOOOJHOM COCTOSSHUM M CBS3BIBACTCS B

reMOJIMTUUECKOM CUCTCMC, BCJICIACTBHUC YCTO HACTYIIACT I'CMOJIM3 SPUTPOLUTOB.
194



Hccnenyemast cMech mpuodperaeT kpacHblii jgakoBbiid 1BeT. PCK, kak u ngpyrue
peakuuyu UMMYHUTETA, IPOTEKAET IPU CTPOTUX KOJIMYECTBEHHBIX COOTHOILIECHUSX,
B3STBIX B ONBIT KOMIIOHEHTOB, M TOYHO OTTUTPOBAHHBIX KOJIMYECTBAX

KOMIIJICMCHTA, reMOJIMTHYECKOM CBIBOPOTKH, aHTUI'CHA U AHTUTCJI (pHCYHOK 4)

é)- - E

Heene, g\fﬂaa TeMOIUTUYELKOR
- corboplrra cucTema

+ ﬁ NONOMUTENHER

7, ~—~

L ;
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Pucynok 4 — CxeMa peakiiuu CBsi3bIBaHUS KOMIUIEeMeHTa (4e - aHTtureH; Am

— QHTUTENO; Jp - SPUTPOLHUTHI; [ eMm. cblg. — TEMOIUTHYECKAs! CBIBOPOTKA)

CymecTByloT  pa3inyHble  MOAU(MUKAIIMM  PEAKIUU  CBS3BIBAHUS
KoMmIuiemMeHTa Mel nipeacrasisieM meToauky nocraHoBku PCK nmpm aumarnoctuke
6pyeitesa. Peakius IpoXoauT B BoAsHOI Gane mpu 37-38 °C B 06beme 1 M (o
0,2 MJ1 KaXXI0ro KOMIOHEHTA — CBIBOPOTKHU, AHTUT€HA, KOMIUIEMEHTA, T€MOJIM31UHA
Y DPUTPOLIUTOB).

[Tpu nuarnoctuke camna u apyrux oonesneit PCK craButcs B 06beme 2,5 mil,
KaXXJIbI U3 KOMIIOHEHTOB, BXO/JIAIIMX B peakiiuio, oepercs B oobeme 0,5 mil.

o nposenenus rinaBHoro omnsiTa PCK, onpenenstoT kauyeCcTBO U MPOBOAAT
TUTPALMIO BCEX KOMIIOHEHTOB, BXOISIIUX B PEAKIHUIO.

1. Uccrnenyemble CHIBOPOTKH U KOHTPOJIbHBIE (MO3WTHMBHAsI M HETaTUBHAs)

pasBoaaT duzpactBopoM 1:5 mimm 1:10 u mporpeBaroT B BOJASHOW OaHE B TEUCHHUE
30 muH npu 56-58 °C nns pa3zpyuieHus COOCTBEHHOTO KOMIUIEMEHTA.
2. Anturen 6pyuennesnsiii equnbiii i PA, PCK, PJICK, usrotosisiembrit

Ha Onodabpuke, mnpenacTaBiseT coO00 TOMOTEHHYIO B3BECh MHAKTUBHUPOBAHHBIX
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HarpeBaHUEM M KapOOJIOBOM KUCIOTOM OpyIe B PU3HOIOTUYECKOM PACTBOPE.

3. KommiieMeHT - BelecTBO OeNKOBOM MPHUPOAbI, OBICTPO MHAKTHUBUPYETCS

IIPU HAarpEBAHMH, I1OJ] JEHCTBUEM CBETA, CIAOBIMU PACTBOPAMH LIEIOYEH U KUCIIOT
u Jap. KOMIDIMMEHT — KOMIIOHEHT CBEKEHW CBIBOPOTKM KPOBH BCEX BHJIOB
YKUBOTHBIX, OUYEHB JIETKO Pa3pyLIArOLIUIC.

B wnaubombmiem u B Oojiee TMOCTOSHHOM KOJMYECTBE KOMILJIEMEHT
COJIEP’KUTCSI B CBIBOPOTKE KPOBH MOPCKHX CBHHOK, IIO3TOMY €€ HCIIOJIB3YHOT B
PCK. KpoBp y MOpckoil CBUHKM OepyT NyHKIHMEW H3 cepana. Bissaryioo B
CTEPWJIbHYIO MNPOOMPKY KpOBb CTaBAT Ha 15-20 MHHYT B TepMOCTaT, 3aTeM
KPOBSIHOWM CTYCTOK OTJAEJSIOT CTEKJISHHOW MajJO4yKOH OT CTEHKH MNpOOUpKH,
OCTaBIAIOT B IMOKoe Ha 15-20 muHyT. CBIBOPOTKY OTCAaChIBAIOT, IIEPEHOCAT B
YUCTYIO0 IPOOUPKY U XPaHAT B XOJIOAUIbHUKE.

B Hacrosmee BpeMs OUONPENNPUATHS BBITYCKAIOT KOMIUIEMEHT B
JMO(PUIU3UPOBAHHOM BH/IE.

JUig peakuu KOMILIEMEHT Pa3BOAST B (DU3PAacTBOPE U OMPENEISAIOT €ro
AKTUBHOCTD.

4. Dpurporuthl Oapana. Kposs ot 0apana (OBIIbl) OEpyT U3 SPEMHON BEHBI C

COOMIOIGHHEM TMpaBUJI aCENTHUKU B cocyl ¢ Oycamu (CTEKJISHHBIMH WIH
bapdopoBbIMHU),  3aKpBITBIA ~ BaTHOM  MpoOkol W J1ePUOPUHUPYIOT
IIPOJOJKATEIBHBIM BCTPSIXUBAHUEM.

[Tonydyennyro kpoBb HeHTpudyrupytot npu 1500-2000 06/mMuH, mocie 4ero
HAJI0CAI0YHYIO KUIKOCTh U3 LEHTPUPYKHON NMPOOUPKHU YAAISIOT, a OCTaBUIYIOCS
SPUTPOLIMTAPHYI0  MacCy  peCyCleH3UpylT B  (uU3pacTBOpe U  BHOBb
HEHTPUPYTUPYIOT. DTU ONEPALMH MPOAOIDKAIOT JO TEX IMOP, MOKa KUJIKOCTh HaJl
APUTPOLMTAMHU CTAHOBUTCS MPO3padyHON. OTMBITBIE SPUTPOLMUTHI Pa3BOIAT IS
peakiuu puspactBopom 1: 40, T.e. mosydarot 2,5 % B3BECh IPUTPOIIUTOB.

5. T'emonutuueckas  chiBOpoTka  (remosmsuH).  [lomydaror  Ha

OMONPENNPUITUIX IMyTeM THIEpUMMYyHHU3aluu KpoiaukoB 25 win 50 % B3Bechio
SPUTPOLMTOB B  (uspacTBope. B3Bech 3pUTPOLUTOB BBOJAT  KPOJHUKAM

BHYTpUBEHHO 4-5 pa3 ¢ 3-4 nHeBHbIMU HHTepBajdamu. Yepe3 7 nHell mocie
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TIOCJICIHETO BBEJCHHUS y KPOJUKOB OepyT KpoBb. IlOMydeHHYIO CBIBOPOTKY
0
uHaKTUBUPYIOT 30 MuH ipu 56-58 “C a1 pa3pyiieHus] KpOJIMIbero KOMITIEMEHTA.
['emonu3uH KoHCEpBUPYIOT rautiepuHoM 1:1 umu 0,5 % deromom u pa3auBarT MO
aMITyJIaM.
B peaKiuu UCTIOJIB3YIOT KOMITOHCHTBI, HE o0Jaaroue

AHTUKOMITJIEMEHTAPHBIMUA U TEMOTOKCHYECKUMU CBOMcTBaMu (Tadsmia 10).

Tabmuma 10 — IlpoBepka KOMIOHEHTOB Ha aHTUKOMIUIEMEHTAPHOCTh H

T'€MO-TOKCHUYHOCTD I10 CJ'IGI[}’IOHleﬁ CXEMC:

I'eMOTOKCHYHOCTE

AHTHKOMILJIEMEH-
KoMnoHeHTEI

TapHOCTh
¢du3noIorNYecK

0ro pacTBopa

Kommiemenrta TEMOJIM3HAa AHTUI'CHA

KoMmmiemenrt B
pasBeIeHUH 0,2 0,2 - - -
1:20

I'emonu3uH B
pabouem THUTpE

AHTHTEH B

0,4 - - 0,4 -
pabouem TUTpE

OPpUTPOLIUTHI
(2,5%-nas 0,2 0,2 0,2 0,2 0,2
B3BECH)

dusnonorn-
YECKUH - 0,6 0,6 0,4 0,8
pacTBop

Bomsnas 6aus - 10 mumyT mpu 37-38 °C.

Pesynprar: ['emonus. [lonnas 3anepxka remonusa.

TutpoBaHue reMoyM3MHA MPOBOJAT MEPHOAUMYECKH OJMH pa3 B 3 Mecsia
IIPY UCTI0JIb30BAHUU KAXKJIOW HOBOM CEpUH.
Jns tuTpanuu remoiu3uHa rotoBAT passeaeHus ot 1:500 mo 1:4000 mo

cxeme (tabnuma 11).
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Tabnuna 11 — TurpoBanue reMoau3uHa

OCHOBHBIE pa3Be/ICHUSA DOU3NOJOTUUYCCKUM [Tonyuaembie pa3BeaeHUS
IreMOJIM3HHA pacTBoOp, M
1:100, M

0,4 1,6 1:500

0,1 0,9 1:1000
0,1 14 1:1500
0,1 1,9 1:2000
0,1 2,4 1:2500
0,1 2,9 1:3000
0,1 3,4 1:3500
0,1 3,9 1:4000

[locne mDpUTrOTOBIIEHUS pa3BEACHUM TEMOJM3MHA MPUCTYMMAOT K €ro

TUTPOBAHMUIO 110 cxeme (Tabnuna 12).

Tabmuma 12 — Cxema TUTpOBaHUS TEMOJIM3NHA

Kowmmo- PasBenenmne remoan3nHa

Hentbt 1:500 1:1000 1:2000 1:2500 1:3000 1:3500 1:4000
I'emonu3un 0,2 0,2 0,2 0,2 0,2 0,2 0,2
Kommement 0,2 0,2 0,2 0,2 0,2 0,2 0,2
(1:20)

OPpUTPOLIUTHI 0,2 0,2 0,2 0,2 0,2 0,2 0,2
(2,5%-nas

B3BEChH)

®duspactBop 04 0,4 0,4 0,4 0,4 0,4 0,4

Bosinast 6anst 10 mus npu 37-38°C

[IpumepHbIi nr r ur ur ur ur ur
pes3ynbTaT

ITpumeyanue: I1I" - monusiii remoinus; YI' - yacTU4HBIN remMoIn3

[locne pa3nuBa KOMIUIEMEHTa B TMEPBbIM psAg NPOOUPOK C KaxIou
CBIBOPOTKU BHOCAT 10 0,2 Mu1 aHTHreHa B pabodyeM pa3BeJeHHH, a BO BTOPOMl psif
1o 0,2 Mt duspactBopa. IIpoGHPKH MOMEIIAIOT B BOIsHY0 6anio mpu 37-38 °C Ha
20 munyT. 3areM BO Bce NpoOupku A00aBisa0T 1o 0,4 M reMOJMTUYECKON
CUCTEMBI, BCTPSIXUBAIOT WX, BHOBH CTaBIT B BOJIsAHYIO OaHro mipu 37-38 °C na 20
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MUHYT.

JI71si IpUTrOTOBJICHUSI TEMOJUTUYECKON CHUCTEMBbI Oepercs TeMOJIUTHYecKas
CBIBOPOTKA B pab0o4YeM TUTPE U SPUTPOLUTHI OapaHa B pa3BenaeHun 1:40 B paBHBIX
YacTsX.

[Tocne BoasiHOM OaHM YUUTBIBACTCS pe3yJIbTaT.

TuTpom reMosu3uHa CUMTAIOT HAUMEHBIIEE ero KOJUYECTBO, HEOOXOAUMOE
JUIS. TIOJIHOTO reMoiu3a B Teuenwe 10 mun npu 37-38 oc 0,2 M B3BecHu
SpUTPOUUTOB B mnpucyrctBuu 0,2 MJI KOMIUIEMEHTa, pa3BeaeHHoro 1:20. B
npuBeIeHHOW Tabmuie TtuTtp remonusuHa paseH 1:1500. PaGouumit TuTp
remoiiu3uHa 711 PCK nomken ObITh B 1Ba pasa Bbilie. Tak, €cliid TUTP reMOIU31nHA
paBeH 1:1500, To pabounii Tutp B PCK Oyzget 1:750.

TutpoBaHME KOMIJIEMEHTA B TEMOJIUTUYCCKON CUCTEME

Kommniement tutpyror B passenennu 1:20 B gozax ot 0,02 mo 0,2 mi ¢
nHTepBasiaMu B no03ax no 0,02 mu. Ilocne BHECEHHMS KOMIUIEMEHTa B KaXIyrO
npoOupKy 100aBistoT Heaoctaromiee 10 0,2 My KOJTUYECTBO (PU3UOIOTHYECKOTO
pacTBOpa U OCTaIbHBIE KOMIIOHEHTHI IO CXEME, KaK yKa3aHO B TaOJHIIE.

TuTpoM KOMIUIEMEHTa B T'€MOJIUTHYECKON CUCTEME CUMTAIOT HAUMEHBIIIEE
€ro KOJIMYECTBO, BBI3BIBAIOIIEE MOJHBIA FEMOIU3 SPUTPOLIUTOB B TeueHue 10 MuH
B BOmsHOH Game mpu 37-38 °C. B mpumepe, mpUBEACHHOM B TaGIMIE, THTP

KOMIIJIEMEHTA B reMoJIMTH4Yeckoi cucteme paseH 0,08.

Tabmauma 13
CX@Ma TI/ITpOBaHI/IH KOMIIJICMCHTA B FeMOHHTHqCCKOﬁ CUCTEMC
Howmepa npobupok
KommoneHTsI 1 2 3 4 5 6 7 8 9 10
KommiemeHTt B 0,02 | 0,04 | 0,06 | 0,08 | 0,10 | 0,22 | 0,24 | 0,26 | 0,18 | 0,20

paszBeaenuu 1:20

dusunonornueckuii | 0,18 | 0,16 | 0,14 | 0,12 | 0,10 | 0,08 | 0,06 | 0,04 | 0.02 -
pacTBop

I'emonu3un B| 0,2 02 | 0,2 0,2 0,2 0.2 0,2 0,2 0,2 0,2
YJIBOEHHOM TUTpE

25 % B3Becy | 0,2 02 | 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2
SPUTPOLIUTOB
Oapana

dusnonornueckuii | 0,4 0,4 0,4 0,4 0,4 0,4 0,4 0,4 0,4 0,4
pacTBop
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Bonsnas 6ans 10 mun npu 37-38° C

[TpumepHbIii ur qr | 4ur Ir Ir r nr | mnr [r Ir
pe3yJsibTar

3. TutpoBanue KOMIJIEMEHTa B 0AKTEPHUOJIOTHIECKON CUCTEME.

Ilepen mnocranoBkoil rnaBHoro oneita PCK 1npoBogdT TuTpoBaHHE
KOMITJIEMEHTa B OaKTEPHOJOTHYECKON CHUCTEME C TMO3UTHBHOUM (Opylieiie3HoM)
CBIBOPOTKOM, HETaTUBHOW CBIBOPOTKOM KPOBHM TOTO BHJA KUBOTHBIX, KOTOPBIX
UCCJIENYIOT, U OJIHOM CBIBOPOTKE, B3ATOM M3 uccieayeMoil maptuu. Kaxmayro
CBIBOPOTKY pa3BoAT 1:5 puspactBopom (1 Mi ceiBopoTku + 4 M hu3pactBopa) u
WHAKTUBHUPYIOT.

CoiBOpoTKYy paznuBatoT 1o 0,2 M1 B JiBa psJia, B KaXKJIOM M3 KOTOPBIX 1o 10
npoOUpoK. 3aTeM B MPOOUPKH KaXJOTO psifia BHOCAT KOMIUIEMEHT (B pa3BelcHUU
1:20) B Bo3pacraronmx go3ax ot 0,02 mu go 0,2 ma ¢ uatrepBasiom 0,02 M u
HemocTaromee 10 0,2 M (B Kak 101 MPOOUpKeE) KOIUIECTBO (hU3pacTBopa.

To4HO Tak ke M0 TaKOM K€ CXeMe MPOBOMASIT TUTPOBAHUE KOMILJIEMEHTA B
OAKTEPHOJOTUYECKON CHCTEME C HCIIOJIb30BAaHMEM TIO3UTHUBHOM W C OJHOU W3
HCCIIEyEMBIX CHIBOPOTOK. TUTPOM KOMILJIEMEHTA B OAKTEPUOJIOTUUECKON CUCTEME
CUMTAIOT MHUHHUMAJIBHOE €ro KOJMYECTBO B pas3BencHuu 1:20, BbI3BIBAIONICE
MOJIHBI TEeMOJIHM3 B3BECH JPUTPOLUTOB B pazBenaeHuu 1:40 B mpoOupkax c
HETaTUBHOM U HUCCIIETyeMOM CHIBOPOTKAMH, C aHTUTEHOM U 0€3 aHTUTE€HA, a TaK¥Ke
B NPOOUpPKAxX C TMO3UTHUBHOM CHIBOPOTKOW ©Oe3 aHTureHa B TeueHue 20 MUH B
BomsiHOi Game mpu 37-38 °C, nmpm 3amepkke remonmmsa B TPOOHPKax c
OpyleIe3HOW CBHIBOPOTKOW U aHTUTreHoM. OmnpejeieHue TUTpa KOMIUIEMEHTa B

OaKTEPHOIOTUYECKON CUCTEME TIPOBOISIT CoriacHo cxeme (Tabmuna 14).
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Tabnuua 14 — CxeMa TUTPOBAaHMS KOMIUIEMEHTa B OAKTEPUOJIOTUYECKON CUCTEME

KoMnoHeHThI Psin Howmepa npobupok
[Tpobupox 1 2 3 4 5 6 7 8 9 10
HeratuBHas cbIBOpoTKa 1 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2
1:5 2 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2
AHTHTEH B paboyeM 1 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2
Tutpe 2 - - - - - - - - - -
duzpacTtBop 1 - - - - - - - - - -
2 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2
KomriieMeHT B pa3BeicHAH 1 0,02 0,04 0,06 0,08 0,10 0,12 0,14 0,6 | 0,18 | 0,20
1:20 2 0,02 0,04 0,06 0,08 0,10 0,12 0,14 0,16 | 0,18 | 0,20
Henocraromee KOJIMYECTBO 1 0,18 0,16 0,14 0,12 0,10 0,08 0,06 0,04 | 0,02 -
¢du3pacTBOpa 2 0,18 0,16 0,14 0,12 0,10 0,08 0,06 0,04 | 0,02 -
Bonsnas 6ans 20 mun ipu 37-38°C
'emonuTHueckas cucrema 1 0,04 0,04 0,04 0,04 0,04 0,04 0,04 0,04 | 0,04 | 0,04
2 0,04 0,04 0,04 0,04 0,04 0,04 0,04 0,04 | 0,04 | 0,04
BosiHas Gaust 20 mus mpu 37-38°C
[IpumepHBbIi pe3ysbTaT 1 HI' HI' ar qr I I Ir Ir Ir Ir
2 HT HI' ur qur Ir Inr Inr Inr Inr Inr

[Tpumeuanue: I1I" — nonnHeIl remonus; Ul — vactuunbii remonus; HI' — HeT remonu3a.

201




Ta6muma 15 — Cxema onpeseneHus TUTpa KOMIJIEMEHTa

CBIBOPOTKH Pan Homepa npobupok 1 10361 KOMIUIEMEHTA, MJT
npoou- 1 2 3 4 5 6 7 8 9 10
poK
[To3uTruBHAS 1 ++++ ++++ ++++ ++++ ++++ ++++ A+ e+t ++4++  ++++
2 ++++ ++ + + - - - - - -
HerarusHasa 1 ++++ ++ + + - - - - - -
2 +++ ++ + - - - - - - -
Uccnenyemas 1 ++++ ++++ +++ 4+ ++ + + - - -
2 ++++ +++ ++ + - - - - - -

202




B nmpuBeneHHOM npumepe TUTP KOMIUIEMEHTa B 3ToM cucreme paseH 0,10
1. PabGouuit TuTp KOMIUIeMeHTa i riaBHOro ombita Ha 0,02 mu Oonblie B
nanHoM ciydae 0,12 mut. (Tabnuma 15).

Pacyer konmmdecTBa Hepa3BEJECHHOTO KOMIUIEMEHTa, HEOOXOAUMOTO JUIs
IJIaBHOTO OMBITA, JIENAt0T 1o Gopmylie

x =AB: 20,

I7I€ X — KOJMYECTBO HEPA3BEACHHOTO KOMIUIEMEHTa; A — pabouuil TUTp
KOMILJIeMeHTa; B — xommnuecTtBo mpoOupok B ombiTe; 20 — OCHOBHOE pa3BelieHUE
komiieMmenTa (1:20).

Ilpumep: x = (0,12 »+ 100) : 20 = 0,6. Tak KaK KOJUYECTBO KOMIUICMEHTA B
paboueM pa3BenieHud, TpeOyroieecs sl Bcel peakiuu (B gaHHoM ripumepe 100
npooupok), paBao 20 mi (0.2 x 100), To k 0,6 M1 HEpa3BEAEHHOTO KOMILIEMEHTA

cienyet nobaButh 19,4 mu puzpactBopa.

I'nmaBubli onbiT PCK

[Ipn MaccoBBIX MCCIEIOBAHMSX PEAKIHMIO MPOBOIAT B OJAHOW MPOOUPKE B
pa3BEECHUU CBHIBOPOTKM 1:5 ¢ aHTHUIeHOM, NpH TMOBTOPHOM HCCIEIOBAaHUH B
pa3BeNeHUSIX OJHOM CHIBOPOTKHU 1:5 6e3 anturena, 1:5 u 1:10 ¢ aHTUTEHOM.

[Ipu wuccnegoBanuu B oAHOM mnpoOupke Oepytr 0,04 M uccinemyemoit
CBIBOPOTKH U A006aBisitor 0,4 mi ¢puspactBopa (pasBeaenue 1:5).

[Ipn mocTaHOBKE peakluH B Tpex MpoOupKax B mepByro HamuparoT 0,1 mi
uccneayemMoi cblBOpoTKy U gooasisitot 0,4 M gpuspactBopa (passenenue 1:5). U3
nepBoit mpodupku 0,2 Mt mepeHocat Bo BTopyo u 0,1 MJI - B TpeThI0, B KOTOPYIO
3atem aobasisitot 0,1 mu puspactBopa (pazseaenue 1:10).

Peakmuio ctaBsT 1Mo cxeme TiiaBHOTO ombiTa (Tabnuia 16). ['maBHbBIN OMBIT
COMPOBOXKIAETCA CAEAYIOIIUMH KOHTPOJISIMU:

- HeraTuBHas W Opylesjie3Has ChIBOPOTKH B pa3BeneHusix 1:5 u 1:10 c
aHTUTEHOM, U 1:5 6e3 anTureHa (1Mo cxeme riIaBHOTO OIbITA);

- remosiutudeckas cucrema (0,6 M ¢puspactBopa u 0,4 M1 reMOJIMTUYECKON



CUCTEMBI).

VYuer pesynpraroB PCK npoBoasT BuzyanbHO. [Ipy moctaHOoBKe peakuuii B
OJTHOM poOupKe (IIpH MacCOBOM HMCCIIEJOBAaHUM) YUET IPOBOJAT OAUH pa3 — cpasy
MOCJI€ W3BJCYCHMs IITATUBOB M3 BOASHOM OaHU; MPU HUCCIENOBAHUM B TPEX
npobupkax — uepe3 3-4 4. Korja B KOHTPOJIbHBIX Mpo0ax C MO3UTUBHOM
CBIBOPOTKOM IPUTPOIMTHI OCSAYT HA JHO NMPOOWPKH, WU HA CIACAYIOIMHUNA JICHb

(TpoOUpPKH ¢ peakIel XpaHsAT B XOJIOIUIIbHUKE).

Tadomura 16 — Cxema rinasuoro onbsita PCK

IIpu maccoBoM J171s1 HIOBTOPHOIO UCCIIENOBAHUS
UCCIICTIOBaHUU
KOH- [Mpobupku st K0k KOH-
POOUPKH TPOJIb UCCIIEyEMOM CBIBOPOTKH TPOJIb
KomnonenTs C mcce- reMo- TeMOJIH-
JyeMBIMU JUTHU- THYe-
CBIBOPOT- YecKon 1 2 3 CKOM
KaMu cucre- cucTe-
MBI MBI
Uccnenyemas 0,04 _ 0,04 0,04 0,02 -
CBIBOPOTKA
duszpacTBop 0,16 0,6 0,36 0,16 0,18 0,6

WNHakTupoBaHuEe CHIBOPOTOK
AHTUTEH B

pabodem THUTpe 0,2 - - 0,2 0,2 -
KommiaemeHnt

B paboueM 0,2 - 0,2 0,2 0,2 -
pa3BeIeHUHN

Bonsanas 6ans 20 mus npu 37-38 °C
I'emonurnueckas 0.4 0,4 0,4 0,4 0,4 0,4

CHUCTEMaA

Bonsnas 6ans 20 mus npu 37-38 °C

PesynbraTel peakuuy OLEHUBAIOT B IUTKOCAX 110 CIEAYIOLIEH CXeMe:

(++++) — oTCyTCTBHE TeMOJHM3a, HAAOCAAOYHAs KUIKOCTH IIPO3padyHas U
OeclLBETHAs;

(+++) — remoinu3 25 % SpUTPOLUTOB;

(++) — remonu3 50 % 3pUTPOLMTOB,;

(+) — remonu3 75 % SpUTPOIHTOB;

(1) — mMONHBIH TEMOJHU3 SPUTPOLUTOB, OCATOK OTCYTCTBYET, MXHIKOCTh
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MHTEHCUBHO OKpAIlIeHa TeéMOTJI00MHOM.

CreneHp 3alepKKH TE€MOJM3a DPUTPOLMTOB ONPEIEIAOT IO LIKale,
KOTOPYIO TOTOBAT MEpe]] YUETOM peakuuu. s 3Toro u3 peakuuu BBIOMPAIOT 5
IPOOUPOK € MOJHBIM T'€MOJIM30M M JKMJKOCTh M3 HHUX CIMBAIOT B oAHY. 13 aToii
KUJIKOCTU TOTOBAT PAa3BEICHUSA C MEHBIIMM IPOLEHTOM I'E€MOJIU3a IO CXEME

(tTamuua 17).

Tabnuna 17 — CreneHs 3aA€pKKU TE€MOJIHM3a SPUTPOIIUTOB

KommoHeHTHI Homepa nmpobupox
1 2 3 4 5
I'emonu3upoBaHHas
JKUIKOCTH 1,0 0,75 0,5 0.25 -
- 0,25 0,5 0,75 1,0
DuU3HOIOTHYECKUN pac-
TBODP 100 75 50 25 0

Crenenp remosii3a B MNPOOHMpPKAX C MCCIEIYEMBIMH CHIBOPOTKAMH OIl-
peneNsitoT MyTeM CpaBHEHUSI CO CTENEHBIO T'eMOoJiu3a B MPOOMpPKAX IIKAJIbI,
MPOIIEHT TE€MOJIN3a BBIPAKAIOT B IUIHOCAX.

Jnarnoctuueckas oueHka. lIpu wuccienoBaHWM CBIBOPOTOK B OJHOM
npoOupke (B pa3BeeHUH 1:5 ¢ aHTUTEHOM) BCE CHIBOPOTKH, JIABIIHME 3aJEPKKY
reMoJIM3a Ha OJIMH IUIIOC U BBIIIE, UCCIEAYIOT TOBTOPHO B TOT K€ WJIM Ha JPYroi
JeHb B Tpex npoOupkax B pasBeneHusx 1:5 m 1:10 ¢ anturenom, u 1:5 6e3
aAHTUTEHA.

Peakiuio cunTaroT MOJIOKUATENBHON TIPU 33JIEP/KKE HA JBA-YETHIPE IUIKOCA B
OJIHOM WJIH JBYX pa3BeAeHUsiX cbIBOPOTKHU (1:5 wmm 1:10), u momHOM remosuse
APUTPOIIUTOB B KOHTPOJBHOHN mMpoOupke (0€3 aHTUreHa); COMHUTEIBLHON — TpU
3aJiepKKe reMoJih3a C OIEHKOM OoAuH Tuitoc. Ilpu mosydeHHH COMHUTENTBLHOTO
pe3yabpTara, ChIBOPOTKM KpPOBH OT KMBOTHBIX 4epe3 15-20 mHeill wuccienyror
nOBTOpHO. [IpM ATOM >KMBOTHBIX, C CHIBOPOTKOW KPOBH KOTOPBIX IOJy4YeHa

ABAXKIAbI COMHUTCIIbHAA PCAKIHA, CAUTAIOT pCarupyromumMu IOJOKHUTCIIBHO.
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Peakimus nnutenbHOTO cBs3biBaHus komiieMeHnTa (PJICK)

DTy peakiuio, Kak 0oyiee 4yBCTBHUTENbHYIO, puMeHstoT BMecTto PCK npu
UCCIIEIOBaHUM Ha Opyuesies, TyOepkyne3, KammuiaoOaktepuos. OCHOBHBIC
npuHiuIbl nocraHoBku PJICK ot PCK marno yeM oTianyaroTces Apyr OT Apyra.

OcoOEHHOCTh 3TOM peaklMH 3aKIIYaeTcs B TOM, YTO IMPU IMOCTAHOBKE
[JIABHOTO OMBITa OAKTEPHOIUTHYCCKYI0 CHCTEMY BBIICPKHBAIOT TPH TPEX
TEMIIepaTypHBIX pexuMax: 1) mpu KoMHaATHOUW Temmeparype 15 munyt; 2) npu 4
°C B xonomubHuKe - 18-20 u; 3) Ha BomsHO# Oare 37-38 °C -15 MuHyT.

[Toce mo0GaBiieHUsT KOMITOHEHTOB, BXOJISAIINX B TEMOJIMTUYECKYIO CUCTEMY,
MPOGHPKH C PeaKIieil TOMEIA0T B BOMIHYIO 6anto mpu 37-38 °C Ha 10 MuHyT.

Pesynbratel PZICK yunTthIBatoT TOUHO Tak ke, Kak ¥ npu PCK.

39. Peaknus ummynogayopecuenuun (PUD)

Cpenu METOJOB JMArHOCTUKH OaKTEepHAIbHBIX M BHUPYCHBIX HHQEKIHI
0co00€ MECTO 3aHMMAET JIIOMUHECLEHTHas ((IIOOPECLEHTHAs) MUKPOCKOMUS.
[loBpIllIeHHAs] ~ YYBCTBUTEIBHOCTh, IIBETHOE  H300paXKCHHE HAa  TEMHOM
HeduroopecupyromemM  ¢GoHe, BO3MOXHOCTh  OOHApY)KCHHS  HEKOTOPBIX
MHUKpPOOPTaHU3MOB, MPOCTOTA M HAIECKHOCTH (IFOOPOXPOMUPOBAHUS — IICHHBIC
Ka4eCcTBa ATOTO BHJIa MUKPOCKOITHH.

Ocoboe 3HaYCHHE JTIOMHHECIICHTHAS MHKPOCKOIHS WMEET TPH DKCIPEecC-
JTUArHOCTUKE MH(EKIIMOHHBIX OOJIC3HEH, TP IKCIPECC-WHIUKAIMA BO30YIUTEIIS
BO BHEIIHEW cpeae. Pe3ynbraThl JIIOMUHECHEHTHOM MUKPOCKONWH SBJISIOTCS
JIOBOJIGHO CITEU(PUIHBIMUA U BBICOKO TOYHBIMH. [10 TaHHBIM psija aBTOPOB, 3TOT
METOJI HE YCTyHaeT IO IOoKa3aTelsiM JaHHBIM OHONpoOBl U JIPYTHMM METOJaM,
OJTHAKO JIJIS JIIOMHUHECIICHTHOM MUKPOCKOTTMH HY>KHO HMETh BHICOKOKAYCCTBEHHBIC
cnenuduyeckre QIIOOPECIUPYIONTUE CHIBOPOTKH M CIHEHUAIbHbIE KpPAacKu —
baroopoxpoMebl. JIroMuHECIIEHTHAST MUKPOCKOIIHS B ITOCISIHNE TOIbI HAXOIUT BCE
Oosblliee  mpuMeHeHue. Tak, AWArHOCTHMKAa  HMHGEKIMOHHBIX  OoJie3Hen

KJIACCMYECKUM METOJ0M OMOMpoObI OCyIIeCTBIsIETCS B mpenenax ot 5-9 mo 30

206



CYTOK, a JJFOMUHECIIEHTHBIM METOJIOM JOCTUTaeTcs 3a nepuof ot 30 MuHyT 110 5-6
4acoB, T.€. BO MHOTO pa3 ObICTpee, YeM KJIACCUYECKUM METOJ0M OHOTIPOOHI.

[lepBBiii JTIOMHUHECHIEHTHBIM MHUKPOCKOI OBLT MPEANOKEH aBCTPUUCKHUMHU
yueHsiMu Kenepom u 3upentorndom B 1908 1. bonbiioi BkiIaa B A€10 CO3AaHUS
JIOMUHECLEHTHBIX MUKPOCKOIOB BHEC akaneMuk C.M. BaBuioB u ero mkoia.

JlroMuHECIICHTHasE MUKpPOCKONHSI OCHOBaHa Ha CIOCOOHOCTH MHOTHUX
BEIIECTB OMOJOTUYECKOTO TMPOUCXOXKACHUS U KpacUTelNel CBETUTbCS TIOJ
BO3JICCTBHEM NAJAIOUIEr0 Ha HUX cBeTa. MOJIEKYyJbl BEUIECTB, CIIOCOOHBIX K
JIOMHUHECLICHIINH, MTOTJIOMIA0T SHEPTHIO MMaJal0IIEer0 Ha HUX CBETA U MEPEXOIAT B
BO30YXKJCHHOE  COCTOSIHUE, KOTOpPO€ XapakTepusyercs Ooyiee  BBICOKUM
DHEPreTUYECKUM  YpOBHEM. B TakoM  COCTOSSHUM  OHU  HaxXOHAsATCSA
HEMPOAOJDKUTENIbHOE BpeMs W BHOBb  BO3BpAllAlOTCA K  MCXOJHOMY
HPHEPreTUYECKOMY YPOBHIO. DTOT MEPUOJ COIMPOBOXKIAETCA OTAA4Ye H30BITKA
PHEPruM B BUJE CBeTa — JIOMHUHecleHlueil. Kak mpaBwio, g Bo30yKIeHUs
JIOMUHECIICHIINN 00BEKT OCBEIIAIOT YIbTPA(UOIETOBBIMU JIy9aMH JJIMHON BOJHBI
300-400 am unu cuHe-(hUOIeTOBBIMU JTydamu IIHHON BOJIHBI 400-460 HM.

Psn BemiecTB OMOIOrHYECKOTO MPOUCXOKACHUS — XJI0poduii, BuTamud B,
QJIKAJIOU/bl, HEKOTOpblE AaHTHUOWOTHUKA U JpYrue COCAUHEHUs O00JaJaroT
coOCTBEHHOM (TIEPBUYHON) JIOMHUHECLICHIIMEH. B 3aBUCHMOCTH OT coaep)kaHus
TaKUX BEIIECTB B KJIETKE, HEKOTOPBIM JPOXIKaM U OaKTEPHUSIM TaKKe CBOMCTBEHHA
nepBUYHAs JoMUHEcHeHIus. OIHAKO, KJIETKH OOJIbIIMHCTBA MHUKPOOPTAaHU3MOB
JIOMUHECHUPYIOT OY€Hb Cj1ab0, MOATOMY HUX 00pabaThiBalOT CHeIUaIbHbBIMU
KpacutensiMu  —  (moopoxpomamu. Takas HaBeAeHHas  JIIOMUHECICHITUS
HAa3bIBACTCS BTOPUYHOM.

JItoMUHECLIEHTHbIE MUKPOCKONBI M JIIOMHHECUEHTHBIE YCTPOICTBA, Kak
MPaBUJIO, COCTOSIT U3 TPEX OCHOBHBIX YacTed: 1) MOIIHBIA MCTOYHHUK CBETA; 2)
OCBETHUTEJIbHOE YCTPOUCTBO U 3) MUKpPOCKOI. MICTOUHHKOM CBeTa Cily>KaT PTYTHO-
KBapLEBbIC JIAMIIBI CBEPXBBICOKOIO J1aBJE€HUs. [J1aBHOW COCTaBHOM YaCThIO
OCBETHUTEJIbHOTO YCTPOWCTBA SIBJISETCS CUCTEMA CBETO(UIBTPOB, MO3BOJIAIOIIAS

BBIICIIMTD M3 HNCTOYHHWKA CBCTA HYKHBIC 4YaCTU CIICKTpa OJIA B036Y)KI[CHI/I}I
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JroMuHeceHIMK (yabTpaduoneToBeie, CHHUE, (UOJETOBbIE Tyun). MuUKpocKom
COCTOMT M3 TEX JKE€ COCTaBHBIX YacTeW, YTO M OOBIYHBIA OMOJIOTUYECKUIM
MUKPOCKOIL.

[Ipy  JTIOMHHECIEHTHOW  MHUKPOCKOIUHU  HCCIEAyeMble  OOBEKTHI
(MUKpPOOPTaHU3MbI) BUJIHBI TTOTOMY, YTO OHHM CTAHOBSITCS CBETSIIUMUCS, a TPU
CBETOBOMI MHKPOCKOIIMM MbI BHJIUM OOBEKTBI B pE3yJbTaTe€ OTPAXKEHUS,
MIPEJIOMIICHUS CBETA.

B Hacrosimiee BpeMs BBIIYCKAIOTCS  pa3jMYHbIE JIFOMHUHECLIEHTHbIE
Mukpockonsl - MJI-1. MJI-2, MJI-3, MJI-4, JioMAM, a Takxe TIOMUHECIIEHTHbIC
yCTpOMCTBa, KOTOPhIE MOHTUPYIOTCSI Ha OOBIYHBIN CBETOBOM MMKPOCKOI, TaKHE,
kak OW-17, OU-28.1 pgp. Jid HUMMEPCHOHHOW MHUKPOCKONMH  IpHU
JIOMHUHECLICHTHOM UCCJIE0BAHUH UCITIOJIB3YFOT CIELUATIbHOE
HeduIroopecIpyoIiee Macio, 3aMEHSI0T €ro JUMETUIOBBIM 3¢GupoM ¢TaaueBon
KHCJIOTBI, WM MPOCTO JUCTUILIMPOBAHHYIO BOMY.

Jnst monydenust dpdexra BTOPUYHON JTFOMHHECIICHIIMH HCIOJIB3YIOT: 1)
MeToJ npoctoro (uroopoxpomupoBanusi (MP) u 2) metoab! GI0OPECHUPYIONIUX
anturen (MDA, UMMYHO(IIFOOPECTICKITHS ).

Meton ¢aroopoxpomupoBanusi. 110 TeXHHMKE BBINOJIHEHUSI 3TOT METOJ He
OTJIMYAETCS] OT METO/I0B OOBIYHOM OKPACKH Ma3KOB, MPUMEHSEMBIX MIPU CBETOBOM
OakTepuockonuu. [lnsg 3TUX 1enel HCHoNb3ylT KpPackd, KOTOpBIE CBETITCS B
MOMEHT OOJIy4eHUS! UX YIbTPa(pUOJIETOBBIMU JIydaMH. Takue KpacKu Ha3bIBAKOTCS
daroopoxpoMaMH, a oOKpacka uMH — Meroa  (aoopoxpomupoBanusa. K
Gbar00pOXpoMaM OTHOCSTCS TaKWe KPaCUTENH, KaK aKpUJIUH OpPaH)KEeBBIM, aKpUIAUH
KENTBIA, aypamMuH, (IOOpEeCcUenH, HEWTpaldbHbIA KpacHbI, PUBAHOI MU Jp.
[Ipomaercs  cneumanvubii  «HaGop  kpacutenedd st (IIFOOPECIIEHTHOMN
MUKpPOCKOIIUWY», cojepxkamuii 20 kpacuresneil. DIroopoXpoMbl pacTBOPSIOT B
nuctupoBanHoit Bojsie (1:500-1:100000), Takue pacTBOPbI MaTOTOKCUYHBI, YTO
JIa€T BO3MOKHOCTh U3Y4aTh KUBYIO KIETKY (MUKPOOPTAHU3MBI).

[Ipenapar a1 Meroaa mpocToro (hIr0OPOXpPOMHUPOBAHUS MOKHO TOTOBUTH

JIBYMSI CITOCOOaMH:
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a) Ha CBEXWU Ma30K-OTIEYaTOK (M3 OPraHoB, COCKOOOB CO CIU3HCTHIX
000JIOYEK) WM CYCHEH3UM HHQPUIMPOBAHHBIX KIETOK HAHOCAT 1-2 Karm
pabouero pactBopa (1:10000) axpuAMHOBOrO OpPaHKEBOIO, HAKPHIBAIOT
MOKPOBHBIM CTEKJIOM. [IpUroToBiieHHBIN TakuM oOpazoM cBexuil (B TeueHue 10-
20 MMH TOClie €ro  IPUTOTOBJICHMs) Tpemapar  paccMaTpuBalOT B
JIOMHUHECLIEHTHOM MUKPOCKOIIE;

0) Ma3KHU-OTIEYATKH, MOJYyUYECHHbIE U3 IMATOJIOTUYECKOr0 Marepuaia, WUiu
UHUIIUPOBAHHBIE KYJIbTYpPhI KJIETOK (HA MPEAMETHBIX CTEKNIAX), GUKCUPYIOT 96°-
HBIM 3THJIOBBIM CHUPTOM B TedeHue 15-30 MHUH, MPOMBIBAIOT AUCTHITTUPOBAHHOM
BOJIOM, HAHOCAT Ha mpenapar 1-2 Kamiau pacTBOpa aKpUAMHOBOIO OPAHKEBOIO
(1:10000), gepe3 5-10 MUH TOKPHIBAIOT MTOKPOBHBIM CTEKJIOM U UCCIICAYIOT.

B npemaparax JIHK-comepxamux BHUpycOB, HampuMep aJcHOBUpYcCA,
BUPYCHBIA MaTepuan CBETUTCS 3€JIEHOBAaTbIM LIBETOM B SApE€ B BHUAE TIpaHys
pasnmnuHor BenmuuHbl. [Ipm Hanmuum B npenapare PHK-conepxkamero Bupyca,
HaIlpyuMep BUpYycCa TPUIINA, BUPYCHBIM MaTepuan oOHapYyKUBAaeTCS B BUAE SIPKO-
KpPAaCHBIX IPaHyJ B [IUTOILIA3ME KJIETOK.

Metonsl daroopecuupyronux antutesn (M®A). Otu MeToIbl OCHOBAHBI Ha
OPUHLIKIE CHEHU(PUUECKOr0 B3aUMOACHCTBHUSI aHTUI€HA CO ClEeUU(PUUECKUMU
aHTUTEAMH, HO aHTHUTENa 3JeCh MPUMEHSAIOTCS MEYEHbIE, T.€. MPEABAPUTEIIHLHO
OKpalIeHHbIE (IIIOOPOXPOMOM. DTH METOABI SIBISIFOTCS MO CBOEH CYIIHOCTH
Pa3HOBHUJIHOCTBHIO CEPOJIOTUYECKHX PEaKUUi, HO CTaBSITCS OHU HA NPEIMETHOM
CTeKJie (B Ma3Ke).

B Hacrosimiee Bpems HallaX€HO MPOU3BOACTBO  (DIFOOPECHUPYIOLIUX
CBIBOPOTOK M FaMMarjio0yJIMHOB LIEHTPAJIN30BaHHbBIM IyTeM. BbIyCKarOTCs OHU B
CyXOM BHJIE B aMIlyJiaX C MPUJIOKEHUEM Ha KaXAYI0 YIMAaKOBKY MHCTPYKIUMHU IO
MPUMEHEHUIO U C YKAa3aHUEM TUTPa ChIBOPOTOK.

M®A MOXXHO pa3JeiuTh Ha JBE Pa3HOBUJIHOCTU (pUCYHOK 5): 1) mpsimoit
METOJ; 2) HeNnpsMble METOAbl - a) C UCIOJb30BAaHUEM AaHTUBHUJIOBOU
baroopecuupyroiie ChIBOPOTKH U 0) ¢ UCMOJIb30BAaHUEM aHTUKOMIUIEMEHTAPHOMN

Gbaroopecupyroniei CBIBOPOTKH.
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Pucynoxk 5 — Cxema npsMOro u HeNpsIMOT'0 METO/I0B (PIIFOOPECIIUPYIOLIUX aHTUTEI

(peakuys UMMYHO(DITIOOPECIICHITUH )

A. IIpsmoii MmeTo

1. Uccnegyemslil aHTUTEH
(Ma3oK)

2. Meuenble cienuduueckas

CBIBOPOTKA WJIH Y-TJIOOYJIUH

b. Henpsimble MeTOABI

1. Hccnenyemslii aHTUTE€H
(Ma30K)

2.Hemeuensie crienuduieckas
CBIBOPOTKA WJIH Y-TJIO0YIUH
3.MeyeHast aHTUBUIOBAs

CBIBOPOTKA

1. Uccnenyemslii aHTUTEH
(Ma30K)

2.Hewmeuensie crienuduieckas
CBIBOPOTKA WJIM Y-TJIOOYJINH

3. KomnuiemeHT

4..MeueHast aHTUBUIOBAsI

CBIBOPOTKA

Ipamoii memoo rioopecyupyrowux anmumen. ITOT METOJ TEXHUYECCKU

HauOoJiee MpocT U OoJiee crenudpuyeH no pe3yabTaTuBHOCTU. CyITHOCTh METOJIa
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3aKJIFOYAeTCS B TOM, YTO HAa TPEIMETHOE CTEKJIO C (DUKCUPOBAHHBIM Ha HEM
Ma3KoOM (PU3WYECKUM WIM XHUMHYECKUM CIIOCOOOM, COJEpXKAIllUM aHTHUTEH,
HAHOCAT HEOOJBIIOE KOJIUYECTBO (2-3 Kamiau) MEUEHOW CBhIBOPOTKH WIIH
rJI00YJIMHOB B pabOYeM TUTPE, U BBIJICP)KUBAIOT BO BJIAXKHOW KaMepe B TEPMOCTATe
30-40 muH, a 3aTeM Ma30K MPOMBIBAIOT KAaKUM-JHO00 OydepHBIM pacTBOpOM U
JUCTUWTMPOBAHHOM  BOJOM  (MOXXHO  TOJIBKO  JAUCTHUJUIMPOBAHHOM  BOJAOM).
BricymuBaroT Ma3Ku Ha BO3AYXE WM B TEPMOCTATE M NPOCMATPUBAIOT O]
UMMEPCUOHHOM cucTeMoi. Ecin aHTUTeH u aHTHTeNna crielnuIHbl, TO Ha TEMHOM
dbone OyaeT OTYETIMBO BHUIHO cajaTOBO-3€JICHOE CBEUCHHUE AaHTHUTED,
aJIcOpOMpPOBABIIIMXCS Ha aHTUTeHax. Eciam ke aHTUTena ObUTM HecnenupUUHBI
aHTUTreHy (WM aHTUTeHAa B Ma3Ke ObUIO Majio), TO CBEYEHUE OTCYTCTBYET, TaK KaK
aHTUTENA YIAISIOTCS C Mpenapara npyu MpOMbBIBAHUHU BOAOM.

K HemoctatkaMm mpsMoro merojaa CJeIyeT OTHECTH TO, YTO MHPH 3TOM B
7a00paTopur  HY)XHO HMMETh Ha Kaxaoe uH(EeKIMOHHOEe 3a0oJieBaHUE
crenupuyeckyo (QIyopecuupyromnyo CbhIBOPOTKY (MM TJI00yNHH), a OHH
CPaBHUTEIIBHO JJOPOTUE U UMEIOT HEOOJIBIIION CPOK XPaHEHUS.

Hemnpsimbie meTonsl uiroopecuupyromux antutena. HaspiBatorcs oHU Tak
MOTOMY, 4YTO (IIOOpECHUpPYIONIasi ChIBOPOTKA (AHTUTEIO) MPU OSTUX METOJax
afcopOMpyeTcss HE Ha caM aHTUI€H, a Ha TMocpenHuka (Ha creruduueckoe
HEOKPAILICHHOE AaHTUTEJIO0 WM HAa KOMIUIEMEHT, KOTOpbIE  SBJSIOTCS IS
(baroopecuUpyIONIUX aHTUTE AHTUTCHOM).

Henpsimoii MeTo1 ¢ MCHOJIb30BAHUEM aHTUBHUAOBOM (DIIHOOpECHUPYIOIICH
ChIBOPOTKHU. CyIIHOCTh M TEXHHMKA 3TOT0 METOJa 3aKJIIYaeTcs B TOM, YTO Ha
(UKCUPOBaHHBIA MA30K CHayaja HaHOCST CEeU(PUUECKYIO I MPEanoiaraeMoro
B Ma3Ke aHTUI€HAa MMMYHHYIO CHIBOPOTKY WJIM TJIOOYJWH, W BBIJEP>KUBAIOT BO
BJIAKHOM Kamepe npu 37 °C 30-40 MUHYT. 3aTEM Ma30K OCTOPOKHO MPOMBIBAIOT
dbocharaeiM OydepomM WM TPOCTO AUCTHWIUIMPOBAHHOW Bojoi. Eciam B Maske
UMEETCS aHTUTEH, TO 00pa3yeTcss KOMIUIEKC «aHTUTCH-aHTUTENIO», KOTOPhIN Mpu
MPOMBIBAHUM Ma3ka He cMbIBaeTcs. OJHAKO TMOJYyYECHHBIM KOMIUJIEKC HEBUIUM,

4TOOBI €ro 06H3py>KI/ITB B JTIOMUHCCIOCHTHOM MHUKPOCKOIIC, MAa30K AOIMOJHUTCIIBHO
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00pabaThIBatOT (QITFOOPECIUPYIOIICH aHTUBUOBOW CHIBOPOTKOM WUITH TIIOOYTMHAMU
(AHTHBUIOBBIC CBIBOPOTKY HJIH TJIOOYIIMHBI TIOTYYAIOT IyTEM THIICPUMMYHU3AIIH
KpOJHMKa [WJIU JAPYyruX BUIOB JKUBOTHBIX]| CHIBOPOTKOW WJIM TIOOYJIMHAMHU TOTO
BUJIa )KUBOTHOTO, HA KOTOPOE MOJYYAIOT CIEHUPHUUSCKYIO BUIOBYIO CHIBOPOTKY).
Jljig 5TOr0 Ha Ma30K HAHOCST AaHTUBUAOBYIO (DIHOOPECLHUPYIOLIYIO CHIBOPOTKY U
CHOBA KOHTAKTHPYIOT BO BIaXHO# Kamepe mpu 36-37 °C 30-40 mumyT. 3atem
Ma30K IPOMBIBAIOT M BBICYLIMBAIOT Ha BO3Ayxe. B pesynbprate aHTUBUIOBAs
CBIBOPOTKA aJCcOpOMpYyeTCs Ha KOMIUICKC «AHTUTCH+aHTHTENIO» U, MOCKOJIBbKY
aHTUBUJOBAs CBIBOPOTKA WU IJI00YJIMHBI (GIIFOOPOXPOMUPOBAHBI,
0o0pa30BaBIIMKCA  KOMIUIEKC «aHTUT€H+AaHTUTEIO+AHTUBUIIOBOE  AHTHUTEJIO»
CBETHUTCS CaJlaTOBO-3€JIEHOBATHIM LIBETOM.

Ecnu xe B mepBoi cTaauy KOMIOHEHTHI ObUIHM Heclienu(UIHbI U B Ma3Ke
OBLJI0O Majo aHTUI€HAa, KOMIUIEKC «aHTUT€H+aHTUTENO» He oOpasyercs, H
AHTUBUJIOBBIE AHTUTENA HE CBSKYTCS, IPH MIPOMBIBAHUH Ma3Ka CMOIOTCSI C HETO U
MOPTOMY CBEYECHUS HE Oy/eT.

Henpsamoir  merog, C  HCHOJB30BAHHEM  AHTUKOMIUIEMEHTAPHOMU
(roopecUpyrome ChIBOPOTKH, MO CBOEH CYIIHOCTM M TEXHUKE SIBISETCS
pasHoBuaHOCTRIO PCK, HO cTaBUTCA Ha NPEAMETHOM CTE€KJIE€, W POJib
reMOJIMTUYECKON CHUCTEMBI BBITIOJTHSET (dmoopecuupyronas
AHTUKOMIIJIEMEHTApHAs CBIBOPOTKA.

Jns noarBepxkaeHus cnenupuyHocTH pe3ynbTatoB PU® HeoOxomumbl
CIIEAYIOIIME KOHTPOJU. /[ mpssMoro BapraHTa MPOBOJAT OKPACKY TOMOT'€HHBIX U
reTEPOreHHBIX B aHTUTEHHOM OTHOIIEHUH MUKPOOPTaHU3MOB JTFOMUHECLIUPYIOLIEN
ChIBOpOTKO. (CBeueHue OakTepwii MAOHKHO OBITh B TMEPBOM Cily4ae U
OTCYTCTBOBAaTb BO BTOPOM.

[Ans  HempsMOoro wmeroaa Mas3KHM, COAEpP)KAIIME TOMOJIOTUYHBIE U
reTepOJIOTUYHbIE B AHTUI€HHOM OTHOILIEHWH MHUKPOOPTaHU3MbI, 00padaThIBaIOT
JIOMHUHECLHUPYIOLIEH CBIBOPOTKOU. bakTepralibHble KIETKU HE JOJKHBI CBETUTHCA.
Ma3ku C TOMOJIOTMYHBIMH W TETEPOJIOTMYHBIMU OakTepusiMu 00pabaThIBatOT

UMMYHHOU (aHTUMHKPOOHO#) ChIBOPOTKOM (1 3Tarm), ¢ mocieayronumM HaHECEHUEM
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¢broopecupyromie aHTUTIIOOYIMHOBOM ChIBOPOTKU (2 3tam). Crnenududeckoe
CBEUYCHHE OAKTEpUii JODKHO OBITH B IIEPBOM CITy4ae M OTCYTCTBOBATH BO BTOPOM.
MHTEeHCUBHOCTh CBEUEHUS OLICHUBAETCA IO YETHIPEXKPECTOBON CHCTEME:
++++ — oueHb sApkas (IrOOpeceHIUs 1Mo epudepun MUKPOOHOW KIIETKH; +++ —
spkas (iroopectieHIUs nepudepun KIETKH; ++ — ciiaboe cBeucHHe mnepudepun
KJIETKH; + — HET KOHTPACTHOTO CBEYCHUS Mepudepru U Teia MUKPOOHOM KIIETKH.
Peakinro "MMYHOQTFOOPECTICHIINH 3aCUUTHIBAIOT, €CJIN CIIEU(UISCKOE CBEUCHNE

MI/IKp06HI)IX KJICTOK Ha YCTBIPC WUJIM HA TPU KpPECTa.

Tabmuma 18 — Cxema o0paboTkun Maszka  (GIIOOPECHUPYIOIIUMU
CBIBOPOTKaMU
[Ipsimoit MmeTox
1 2 3
Hamnecenune daroopec-
Hsrorosienue, LIUPYIOLIEN CEIBOPOTKHU OTMBIBKA CBIBOPOTKH
CVIIIKA. Ha Ma30k (3-15 muH BO bu3. pacTBOPOM
Duxkcanus BJIQXKHOU KaMepe (5-10 mun)
ripu 37 °C)
Henpsimoit meTon
1 2 3 4 5
Hsrorosie- Haunecenue OTMBIBKA Hanecenue OTMBIBKA
HUE, CYIIKa, creruduue- CBIBOPOTKH Crenuuy- CBIBOPOTKH
(buxcarus CKOU CBIBO- (bus. pact- CKOIl Meue- dhus. pact-
DPOTKHU Ha BopoM (5-10 HOH CBIBO- Bopom
Ma3ok (3- MHH) DPOTKHU Ha
15 MuH) Ma3oK (3-
15 MuH) BO
BJIQKHOU
KaMepe

40. UmMmyHO(depMeHTHBIH MeTO IMATHOCTUKH HH(EKIIMOHHBIX

0oJ1e3Hen

NMMyHOGEpMEHTHBI METOJT OCHOBAaH Ha B3aWMOJCHCTBUU aHTUTEHA U
aHTUTENA, I7e B KaUeCTBE METKU B KOHBIOTaTe (KOMIUJIEKC aHTUTENA WJIM aHTUTEHA
c  (dhepMeHTOM) dhepMeHT

HCIIOJIB3YCTCA IICPOKCHUaa3a 500041

npyras

COOTBETCTBYIOIIAsE K HUM CyOcTpaTHas cMech (5-aMUHOCAIMIIMIIOBAS KUCJIOTa U
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NEPEeKUCh BOAOPOAA WIM OpTapeHWIEHANAMMH M TepeKkuch Boxopoxaa). Ilo
qyBCTBUTEJIBHOCTH 3TOT MeTo B 100 u Gosnee pa3 npesbimact PHI'A, PII u np.
[Ipenen 9yBCTBUTENBHOCTH MMMYHO(DEPMEHTHOTO MeTona aocturaeT 1-10 Hr/mi
cnenuduyeckoro Oenka.

NUMMyHOGEpMEHTHBIM ~ METOJI  HMCHOJB3YeTCS  JIJIl  BBIABJICHHUS U
UACHTU(UKAIIMM MUKPOOPTaHW3MOB U AaHTUTEN K HUM. Paznuuaior 1Be
Pa3HOBHIHOCTH UMMYHO(EPMEHTHOI'O METO/Ia: TOMOT€HHbBIN U T€TePOT€HHBIN.

['eTeporenHbli, B  JUTEpaType OH  ONMCAH NOJ  HAa3BAHUEM
ummyHocopOoerTtHoro — ELISA - tecta m POMA — peakuusi >H3MMMEUEHBIX
aHTUTEI (unm aHTUTEHOB), a71copOMPOBAaHHBIX Ha OBEPXHOCTH
BOJOHEPACTBOPUMBIX  TOJMMEpa3HbIX  MarepuaioB. Ilpy  romoreHHom
UMMYHO(EPMEHTHOM METOJIE HE UCIOJIb3YyeTCs TBepaas ¢asza.

['oMoreHHbli UMMYHO(QEPMEHTHBIM METOJ B OCHOBHOM HCHOJIB3YETCS IS
ONpENENCHUS] HU3KOMOJIEKYJISIDHBIX AHTUI€HOB (TOPMOHOB, JIEKAPCTBEHHBIX
MpEenapaToB).

OCHOBHBIE KOMIIOHEHTBI, HEOOXOANMBIE ISl BBIIOJHEHHS TBEPAO(a3HOrO
UMMYHO(EPMEHTHOT'O METO/IA!

1. Cnenuduyeckue HWMMYHOTJIOOYIMHBI (BBIACIAIOTCS U3 THUIEPUMMYHHOU
CBIBOPOTKHU OCAXKJECHUEM CYJIb(PATOM AMMOHHS C MOCIEAYIOIENH OUUCTKOMN).

2. AHTUBUJOBBIE TJOOYJIUHBI (BBIACNIAIOTCS W3 AHTUBUAOBBIX CBHIBOPOTOK
ocakJieHuEeM CyJib(haToM aMMOHUS C TIOCIEAYIOIIEH OUUCTKOM).

3. bemox A (BBIAECNAIOT W3 30JOTUCTOTO CTA(PWIOKOKKA) WU  OBIYMiA
CHIBOPOTOYHBIN aIbOyMUH.

4. Anturen (TOTOBAT M3 OPraHOB 3apa)KEHHBIX JKUBOTHBIX). 3aBEIOMO
IIOJIOKUTEJIBHBIE WM OTPULIATEIILHBIC AHTUT €HBI.

5. depMeHT nepokcuiasza (BbIACISIIOT U3 XPEHaA).

6. Konbtorarsl (mepokcuaasa, CBA3aHHasi C aHTUTEIaMU WJIM AaHTUT€HOM METOJIOM
MEePUOAATHOTO OKUCIICHHUS).

7. CyOctpaTHas cMech (5-aMUHOCAIMIIMIIOBAS KUCIOTAa U IEPEKUCH BOJIOPOA WU

opTodeHUICHINAMIH U TIEPEKUCH BOJIOPOIA).
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8. Heteprent (moBepXHOCTHOAKTHUBHBIE BemiecTBa: TBUH-20, 80, Tputon X-100,
copoutains c-20).

9. IMMyHOJIOTHYECKHN TIAHTIET (TJIAHIIET U3 TIPO3PAavHOTO TIOTUCTUPOTIA).
10.1mpuii-no3atop (A1 pa3nuBa HHIPEAUECHTOB PEAKITUH ).

Ha Owodabpukax wu B JabopaTopusx HAyYHO-HCCIIEIOBATEIbCKUX
UHCTUTYTOB BBITYCKAIOT TOTOBBIE JUATHOCTUYECKUE HAOOPHI.

CymecTByrOT IpsIMOM M HEMPSIMOW METOJIbl TOCTAHOBKM 3TOW peakuuu. Ha
IIPaKTUKE B OCHOBHOM MCIOJIb3YETCS HEMPSIMON METO/I.

Memoouxa TOCTaHOBKM HUMMYHO(PEPMEHTHOTO METOJa AJIs OMNpEeIeIICHHUs
aHTUTCHA.

[lepen  MOCTaHOBKOW  peakuMH  JTUOPUIM3UPOBAHHBIE  KOMIIOHEHTBI
pacTBopsitoT B 00beMe, ykazaHHOM Ha 3Ttuketrke 0,01 M pactBopom ¢ocdaTHOrO
Oydpepa wiM JTUCTUIUTMPOBAHHOM BOAOM M JOBOASAT J0 o0ObemMa pabouyux
pa3BeneHnii. O0beM KOMIIOHEHTOB, BHOCHMBIX IOJTAllHO B JIYHKM TUIAHIIETA,
paBeH Mexy coboit u coctasisier o 0,1 M.

DTanbl TOCTAHOBKH PEAKIUU (PUCYHOK 6):

|. Cencubunuzanus rniaaHmeTa. B IyHKH TuiaHIieTa BHOCST crielupuuecKkue
aHTuTeNa (MMMYHOTTIOOYJIHHBI) B pabodyeM pa3Be/IeHUH, YKa3aHHOM Ha ITHUKETKE.

[I7aHIIeT ¢ aHTHTEIaMH HHKYOHpYIOT B TepMoctate mpu 37 °C 3 4aca wim
npu 4 °C 18 wacoB. Ilo OKOHYAHMH MHKYOALMH MPOBOAST OTMBIBKY ILIAHIIETA
pactBopoM (¢ocdatHoro Oydepa, coaepxaniuM TBUH, 3-4 pa3a, NpeaBapUTEIHLHO
BCTPSIXHYB COJAEpPAKUMOE JTYHOK. OCTaTKu pacTBOpa YIAISIOT MOCTYKUBAHUEM O

buIBTPOBANILHYIO OyMary.

\_/

vl

TBepaplii cyOcTpaT (MIaCTUKOBBIN MUKPOTIJIAHIIIET)

Pucynok 6 — Cxema BBISIBIIEHUS] aHTUT€H» UMMYHO(DEPMEHTHBIM METOIOM.
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[TocnenoBarenbHOCTh BHECEHUS! KOMIIOHEHTOB:
1. ®ukcanus cnenuduUUecKUX aHTUTET Ha TBEPJIOM cyOcTpaTe.
2. UccnemyeMblil aHTUTEH B pa3BEACHUSX.
3. Meuenas (hepMEHTOM aHTHBHIOBAsI CBIBOPOTKA.
4, CybcrpatHas cmech (3 % pacTBOp mepeKkucH BoAopoaa ¢ MHAuWKaTopom). IlomoxurenpHas

peaxiusi: U3MEHEHHUE 1[BeTa UHUKaTopa (OpaHKEBOE OKpaIIHBaHHE).

2. BHecenne aHTUreHOB. B IJyHKHM 1UIaHIeTa, CEHCUOWIU3UPOBAHHBIC
cnenu(pUUecCKUMHA aHTUTEIAaMH, BHOCSIT KOHTPOJIbHBIE TMOJIOKHUTEIbHBIA |
OTpULATEIbHBI AHTUTEHBI M HCCIEAyeMylo MpoOy B pa3BeneHusx oT 1:10 mo
1:1280 u uHKYyOUpYIOT B TepMocTaTe npu 37 °C 1 wac. Io ucreucHnn CpoKa
WHKYOaluu  MpOBOAAT  TPEXKPAaTHYIO  OTMBIBKY JIYHOK  IUIaHIIETa  OT
HECBS3aBIIMXCS C AHTUTEIOM AHTUIEHOB M MOJCYIIMBAIOT Ha (DUIBTPOBAIBHON
Oymare.

3. BHecenmne mepoKCHAA3HOTO AHTHWBHOBOTO KOHBIOTAaTa B Pa3BEIACHHUH C
LEIbI0  BBISIBICHUS KOMIUIEKCA AHTUTCHTAHTUTENO. 3aJWThIE  ILJIAHIIECTHI
nomernaior B Tepmoctar mpu 37 °C Ha 1 gac. 3aTeM JIyHKH ILUIAHIIETa TPEXKPATHO
OTMBIBAIOT ¢ pacTBopoM ObT u noacymuBaroT.

4. Buecenne cyOctpaTHOM cmecu. JIJisi TIpOSIBIICHUS PEAKIUU B JIYHKH
IUIAaHIIETa BHOCSAT pacTBOp cyOcTpara (MHAMKATOpa MEpOKCHIA3bl) -
opTo(peHUIAMaM1UHa, K pacTBOPY KOTOporo 1o0aBisitoT 3 % pacTBOp MEpEeKucu
BOJOPO/JA JIJIsl BBIBICHHSI KOMILJIEKCA aHTUI€H+aHTUTENO+KOoHbIorar. [lnmaHmeTs
3aKpBIBAIOT U OCTABJISIOT B TEMHOM MECTE MPU KOMHATHOM TemmepaType Ha 15-30
MUH.

5. Yder peakuuu NpoBOJAST BU3YaJIbHO MUJIM CIIEKTPO(POTOMETPUUECKH.

[Ipu BHU3yanpHOW OLIEHKE PEAKLIHMH YYET MPOBOJSAT IO YETBIPEXKPECTOBOU
CUCTEME:

++++ - HMHTCHCHBHOC OKpAaIIMBAHMC;

+++ - OopaHXKEBOC OKpalllMBaHUE,

++ - OJeaHO-OpaHKEBOE OKpAIIMBaHMUE,

+ - JKCJITOC OKpallMBaHHUE.
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[TpoOy cumTaroT MOJIOKUTENBHON MpPH OLEHKE B JABa Kpecta U Ooinee. 3a
TUTP aHTUT€HA MIPUHUMAIOT HAWUBBICIIEE pa3BeJEHUE, IPU KOTOPOM B PEAKIIMH CO
cnenupUIecKUM aHTHTEIIOM HabJto1aeTes 0J1eTHO-OpaHKeBOEe OKpammBaHue (2+),
3HAYUTEIBHO MPEBOCXOSIIEE M0 HHTEHCHUBHOCTH OKpAaIlMBaHUE KOHTPOIBHBIX
JYHOK TUIaHIIETA.

[Ipu cnexkTpoOTOMETPUYECKOM y4YeTe PEe3yJbTATOB PEAKIMU MPOU3BOMST
pacueT ko3¢ dulreHTa cneupuIHOCTHA, KOTOPbIA paBEH OTHOIICHUIO ONITHYECKOU
miotHocTH (OIT) mpomykTa peaknuu B JyHKaX ¢ KOHTPOJIBHBIM TOJIOKHUTEIBHBIM
aatureHoM (OII]) kK onTHUYECKOW TUIOTHOCTH CyOCTpaTHOM CMeCH B JYHKaxX C
KOHTPOJIbHBIM  oTpuniatenbHbiM  antureHom  (OIlp). Peakmuio  cuumtator
MOJIOKUTENIbHOM, ecnu ko3 duimeHt cnenuduuHocTy He Huxe 2,1, u
OTPUIIATENIBHOM, €Clii HIXKeE 2,1.

TexHuka MNOCTAHOBKM HMMMYHO(GEPMEHTHOIO METoJAa [Jisi OOHapyXEHUs
(Wi TUTPOBAHMS) AHTHUTEN BBITIOJHACTCS TaK XKe, KaKk MpU OOHAPYKCHUH H
uAeHTUGUKAIIMKT MHUKPOOHOTO aHTUIEHAa, C TOW pa3HHICH, YTO MaTepuasIoM

ABJIACTCA UCCIICAYEMasa CbIBOPOTKA KPOBH.

41. PaauoMMMYHHBII MeTO

Otnnune storo merona or MDA 3akirodaercs B TOM, YTO B KAUECTBE METKU
AHTUTCHOB M AHTUTEN MCHOJIB3YIOT HE (PEPMEHT, a PaJUOAKTUBHBIA H30TON Kak
125) wmm  gp. PesynabTaTel  peakiMM  yYUTHIBAIOT IIyTEM  OMNpEIETICHUS
pPaZlOaKTUBHOCTH HCCIEIYyEMbIX 00pa3loB. DTO OYE€Hb  UYyBCTBUTENBHBIN U
HAJKHBIA METO/, HO TpeOyeT CrenuaibHOro 00OpyAOBaHUS U yCIOBUN PabOTHI C

pPaaroOu30TOIIOM.

42. UMMYHOOJIOTTHHT

NmmyHnoO0TTHHT (OT aHmI. blOt — mITHO) — BBICOKOYYBCTBUTEILHBIA METO/

BBISIBJICHUS O€JIKOB, OCHOBAHHBIN Ha coueTaHuu iekTpodopesa u MDA unu PUA.
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[IpyHumn Meroma 3aKiO4aeTcs B TOM, 4YTO AHTHIEHBI BO30yAMTENS
pasleNsaioT C IMOMOIIBI0 AJEKTpodope3a B IMOJUAKPUIAMHUIHOM Teje, 3aTeM
NEPEHOCAT MX M3 rejisl Ha aKTHBUPOBAHHYIO Oymary WM HUTPOLEIUIIOJIO3HYIO
MeMOpaHy U HpOsBIAIOT ¢ moMolsio MDA, @upMbl BBITYCKalOT TaKUE MOJIOCKHU €
«OnoramMm» aHTUreHOB. Ha 3TH MOJOCKM HAHOCAT HCCIEAYEMYIO CBIBOPOTKY.
3arem, Mociie MHKYyOallMd, OTMBIBAIOT OT HECBS3ABIIMXCA AHTUTEN M HAHOCAT
CBIBOPOTKY NPOTHB MMMYHOTIJIOOYJMHOB TOTO BUAA >KUBOTHOI'O, KOTOPBIA ObLI
JIOHOPOM HUCCJIETyeMO# CBIBOPOTKH, MeueHHYI0 ¢pepmenToM. OOpa3oBaBIIMiicsS HA
IIOJIOCKE KOMILIEKC (QHTUTeH+aHTUTENO HCCIELYEMOM CBIBOPOTKHUTMEUEHOE
aHTUTEJO0 TMPOTHUB HMMYHOIVIOOYJIMHOB >KMBOTHOTO HCCIIEJyEMOI'O BHJA)
BBIABJISIIOT 100ABIIEHUEM XPOMOTE€HHOIO CyOcTpaTa, M3MEHSIOIIEr0 OKPAacKy IOJ

nencTBueM (pepMeHra.

43. Peaknus HeiiTtpaausamun (PH)

Peakuust weitpanuzamuu  (PH) Bupyca ocHOBaHa Ha CIOCOOHOCTH
cnenuUUecKux AaHTUTeN, JOCTaTOYHO TMPOYHO COCIMUHSITHCS C BHPYCHOM
yactuieil. Kak Hanbosiee yHUBepcaibHasi peakius OHa IIUPOKO MPUMEHSIETCS B
BUPYCOJIOTUHU.

[TpuHiun (CymHOCTH) pEaKIMK HEHUTpaTU3alli COCTOUT B CIIEAYIOIIEM.
OTanbl TMOCTAaHOBKU: B MPOOUMPKE CMENIMBAIOT pPaBHbIE OOBEMBI BHUPYCHOTO
aHTUreHa (CyCIeH3usi BHUpPYCa, BHUPYCCOJEpXKAIIEro marepuana) U HW3BECTHOU
VMMYHHOM WJIM HEU3BECTHOM MCCICAYEMOW CBHIBOPOTKHM KpPOBH; 3Ty CMECh
BBIJICP)KUBAIOT MPU OMPEAECICHHOW TEeMIIeparype M JIMTEIBHOCTH MO BPEMEHH,
YTO 3aBUCUT OT BHpYyca. 3aTE€M ITOW CMECHIO 3apakaroT KUBBIE OMOJIOTHYECKUE
CUCTEeMbI (IMIOCTAHOBKAa OHMOJIOTMYECKON MPOOBI), KOTOPHIE MOJOUPAIOT C YYETOM
HAWJIY4YIlIeTO KYJIbTUBUPOBAHUS JAaHHOTO BUpyca. Eciu BO B3SITOM CHIBOPOTKE
KPOBU COJEpXKATCS aHTUTENa, TO BHUPYC OyIeT HEUTpaIn30BaH aHTUTEIAMU
CBIBOPOTKM M Ouojiornyeckass mpo0a OKaXeTcs OTpHUIlaTeIbHOM, 4YTOo Oyaer

CBUJIETEIHLCTBOBATh 00 OOpa3oBaHWM KOMIUIEKCA «aHTUTEH+aHTuTeno» (+), a
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pe3yJIbTaT PEAKUMH HEUTPAIU3ALUUA JACT IOJOXKUTEIbHBIM JAUATHOCTUYECKUUN
OTBET.

Pesynbratet PH yuuThiBatoT mo oTcyTcTBUIO: 1) rubenu, pa3BUTHS
KJIMHAYECKOW KapTUHBI OOJIE3HM W MATOJOTMYECKUX HM3MEHEHUW B OpraHax u
TKaHSIX J1a0OpaTOPHBIX >KUBOTHBIX; 2) THOENH, MaTOJOTUYECKUX HM3MEHEHUN B
000JI0YKaX M FeMarrIIOTUHUHOB B JKUJKOCTSIX MOJOCTEH KypHHBIX 3MOPHOHOB;
3) muromatudeckoro aeuctBus (I{I1J]) wmam OnsmikooOpa3oBaHMs B KYJIBTYpe
KJIETOK.

Jnsa noctanoBku PH Hy»XHBI ceayroniue 4eTelpe KOMIIOHEHTA:
1)BUpYCHBIII aQHTUTEH - CYCHCH3HS W3BECTHOTO BHUpyCa WM HEU3BECTHBIN
BUPYCCOAEPKAIIMN MaTEpUa;

2) cneuuduyuecKue BUPYCHENUTPATU3YIOIINE aHTUTENa — U3BECTHAs
TUIIEPUMMYHHAsl CBIBOPOTKA WJIM HEU3BECTHAs HCCIEAyeMasl ChIBOPOTKA KpPOBH,
peaBapuTeIbHO 00pabOTaHHAS I yJaJeHUsl HECHEeLU(PUUECKUX MHTHOUTOPOB
BHUPYCOB;

3) xUBBIC OMOJIOTHYECKUE CUCTEMBI-TA00paTOPHBIC JKUBOTHBIC, Pa3BUBAIOIIHECS
KypHUHbIE SMOPHOHBI U KYJIBTYPbI KIETOK;

4) HOpMallbHAsI CHIBOPOTKA KPOBH, HE coJeprKamias crieriu@uieckue aHTUTeNa, s
KOHTPOJIS.

Peakuuto HeMTpanmu3auuu B BUPYCOJIOTUHA HPUMEHSIOT C LEIbIO:
1)uneHTUUKAIMKA BBIICICHHOTO HEM3BECTHOTO BHPYCA C TOMOIIBI0 W3BECTHBIX
cnenupUYecKUX aHTHUTEIN, COJAEPKAIIMXCS B JUATHOCTUYECKOW THIEPUMMYHHOM
CBIBOPOTKE KPOBH;
2)OOHapy)XCHUsST M THTPOBAaHUS HEU3BECTHBIX NPOTHBOBUPYCHBIX AaHTUTEN B
UCCJIENYEMOM CBIBOPOTKE KPOBU C IIOMOLIBIO U3BECTHOTO BUPYCHOI'O aHTUI€HA;
3)onpeneneHuss KOJIMYSCTBEHHOTO COJCpXaHUs (TUTpA) aHTUTEN B JICYCOHBIX,
IPOPHUIAKTUYECKUX U TUATHOCTUYECKHUX MTpernaparax.

[Tockonbky crnenududeckue antuTena (SS) ¢ TOMOJOTUYHBIMU BUPYCHBIMU
anTureHamMu (AS) B3aMMOJEHCTBYIOT B CTPOTO ONPEICICHHBIX KOJTHMYECTBEHHBIX

COOTHOHMICHUAX WU COACPKAHHUC aHTHTCI B CBIBOPOTKE BCCTAa HCU3BCCTHO, 6epyT
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psia TPOOUPOK, B KOTOPHIX BUPYC M CBHIBOPOTKA HAXOJWIMCH OBl B Pa3HBIX
cooTHomenusix. PH craBurcs B 1Byx Moaudukanusx:
1) ¢ MOCTOSIHHBIM pa3BeJeHHEM ([1030) W3BECTHOW THIIEPUMMYHHOU CBHIBOPOTKH
KpPOBM UM Ppa3HbIMU JI03aMH BHUpyca (BHUpYyCCOJEp)KaIllero Marepuana) s
uJeHTU(UKAIIMY BBIIEIEHHOTO HEM3BECTHOT'O BUPYCa;
2) ¢ TIOCTOSIHHOW JI030M W3BECTHOTO BHpYyca (BUPYCHOTO AHTUTCHA) U PA3HBIMU
pa3BeIcHUSIMU (J103aMH) HCCIEAYEMbIX CHIBOPOTOK KPOBH JJisi OOHapYy>KEHUS U
TUTPOBAHUS HEU3BECTHBIX MPOTUBOBUPYCHBIX AHTUTEN B MAPHBIX CHIBOPOTKAX MPHU
PETPOCIIEKTUBHON TMarHOCTHKE BUPYCHBIX O0JIE3HEN.

Metoauka mnocraHoBku PH ¢ mnocTossHHBIM pa3BeneHueM (1030H)
HMMYHHOH CBIBOPOTKM W Pa3sHbIMM [103aMH BHPYCHOI'0 AHTHUI€HA
(Bupyccoaep:xamero marepuaia). [locaenoBaresbHOCTD CleIyOIIAS:

1. Ha ¢wusuonornyeckoM pacTBOpe TOTOBST JBa psijia JAECATUKPATHBIX
MOCJIEIOBATENbHBIX pPA3BECHUN BHpyca (BHUPYCCOAEPHKAIIET0 HCCIEIyEMOro
mareprana): 107,107 10, 10%,10°,10°, 107, 10% u r.1.

2. 'OTOBAT OJTHO pa3BeJicHUE UMMYHHOU CHIBOPOTKH (SS) B KOHIIEHTpAITIH
1:10 nnm 1: 20.

3. ToToBsAT oOmHO pa3BeneHne HopManbHOM  chiBopoTkH (SN) B
koHueHTpauu 1: 10 nmm 1: 20.

4. PaBHbIE 00BEMBI KaXkIO0TO PA3BEACHUS BUPYCCOEPKAIErO MaTepuaia u
MMMYHHOU CBHIBOPOTKH (10 1 wym 2 MJ) BHOCST B MPOOUPKH IMEPBOro paja,
BCTPSIXMBAIOT M OCTABJISIIOT ISl KOHTAKTa npu Temmneparype 4; 22 u 37 °C or 30
MHH 70 18 4 B 3aBUCUMOCTH OT BHpYCa.

5. PaBHBIE 00BbEMBI KAKJIOTO pa3BECHUs BUPYCCOJIEPKAIIEr0 MaTepruana u
HOPMAJIbHOM CBHIBOPOTKHM (10 1 win 2 M) BHOCAT B MPOOMPKH BTOPOTO psfa,
BCTPSIXMBAIOT M OCTAaBJISIIOT IS KOHTaKTa mpu temmneparype 4; 22 u 37 °C or 30
MHH 10 18 4 B 3aBUCUMOCTH OT BUpYCa.

6. KaxnapiM pa3BefieHHEM BHUPYCCOJEpIKAILEr0 Marepuaia U HMMYHHOU
ceiBopoTkH (Bupyc + SS m Bupyc + SN) 3apaxkaror nmbo mabopaTOpHBIX

KUBOTHBIX, TUOO KypHHBIE YMOPUOHBI, TUOO KYJIbTYypy KIETOK: 4 TeCT-00bEKTa Ha
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Ka)J10€ pa3BeiecHue BUpyca.

7. YUUTBIBAIOT pE3yJbTaThl 3apa)KCHUs MO KaXIOW TpyIIe 3apaKeHHBIX
TECT-00bEKTOB (J1abopaTOpHBIC JKUBOTHBIC, KypWUHBIE AMOPHOHBI, KYJIBTYPHI
KJIETOK), CYHMTas 3a TOJOXHUTEIbHBII pe3ynpTar JeicTBUe BUpyca, 3a
OTPULIATENILHBINA — OTCYTCTBUE €TO0 JICHCTBHUI.

8. IlomyuyeHHble pe3yabTaThl 00pabaTHIBAIOT CTATUCTUYECKH IO METOIY
Puna u MeHu4a, BBIBOIIAT OTHOIIIEHHE MHJeKca HerTpamm3anuu (IN):

IN Tump - supyca - ¢ - HOPMALHOU - CLIBOPOMKOU

Tump - supyca - ¢ - UMMYHHOU - CLIBOPOMKOU
Nunexkc HeWTpanu3aluy - YHCIO, IOKa3bIBalolee, BO CKOJIBKO pa3
UMMYyHHas (crieruduyeckas) Wik UcclieayeMasl ChIBOPOTKA CHIDKAET TUTP BUpyca
M0 CPaBHEHHUIO C HOPMAJIBHOM CHIBOPOTKOM. YcTaHoBieHO, 4yTo eciu IN <
(mensmie) 10, o pesynsrar PH otpunarensusiii; ecau IN > (6ombmme) 10, HO <
(menbire) 50 (> 10, vo < 50), To pesynpbrar PH comuurenvnsiii; ecnu IN >

(6ombire) 50, To pesynbTaT PH nosoxuTenbHbIN.

Ipumep. Tutp Bupyca + SS = 10~2, turp Bupyca + SN = 10~°. Mnznekc Heiitpamusammu

Oyznert paBeH
_10°

0—2

IN =10"° =1000000

9. OO0s3aTenbHO OJHOBPEMEHHO CTaBAT KOHTPOJIM: 1) ¢ UMMYyHHOM
(cmetduyeckoi) CHIBOPOTKOW 0€3 BHUpyCCOJEp)Kallero Marepuana; 2) ¢
HOPMAaJIbHON CBHIBOPOTKOM 0€3 BUpyccoiepraiiero martepuana. O0a KOHTPOJs
JIOJDKHBI OBITH OTPUIIATEIBHBIMH, T.€. OTCYTCTBHE THOENHU KUBOTHBIX, SMOPHOHOB,
LIT/I B kiIeTKAX.

Takum obOpazom, PH ¢ pasBegenueMm Bupyca MO3BOJSET OMPEACIIUTH, BO
CKOJIBKO pa3 aHTUTEJA MCCIICyEMOU CHIBOPOTKH CITOCOOHBI CHH3UTH TUTP BUpYyCa
yTeM HeUTpaau3aluu ero UHPEKIUOHHON aKTUBHOCTH.

MeTtoauka nocranoBku PH ¢ mocTossHHOM 103011 M3BECTHOI0 BUPYCHOIO

AHTUICHA W Pa3HBIMHM pa3BeleHUusMH (103aMHU) HCCIAEAYeMOH CHIBOPOTKH.
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[TocnenoBaTenbHOCTh CAEAYIOIIAS.

1. IlpenBapuTenbHO THUTPYIOT BUPYC B TOH OHOJOTMYECKOW CHCTEME,
KOTOpYI0 OynyT ucnonb3oBath st PH (Tutp Beraucnsior no Puny u Menuy).

2. 'oTOBAT OAHO pa3BelleHUE BHpYyca C TAaKUM pPacyeToM, yToObl B 1 mu
Matepuana cogepxkaiochb 100 2 so/mi.

3. 'oToBAT JBYKpaTHBIE TOCIEAOBATEIbHBIC Pa3BEICHUS HCCIEIyeMOn
CBIBOPDOTKM  KpPOBHM,  IPEIBAPUTENIIBHO  00pabOTaHHOW  uId  yJdaJeHUs
HECHEeIM(PUUECKUX HHTHOUTOPOB BHUPYCOB, WM MOJJICPKUBAIOIIECH CPEIBI,
HauMHasg OT pasBeneHus 1:4 mo 1:128, mns yero Ucmonb3yroT (HU3HOIOTHUECKUN
pacTtBop (s JAOOpPaTOPHBIX  JKUBOTHBIX, KYPHUHBIX SMOpPHUOHOB) WU
MOJJIEP>KUBAIOIYIO TUTATEIBHYIO CPEY IS KYJIbTYp KIETOK.

4. CMemMBalOT paBHbIE OOBEMBI KaXKJIOTO pPAa3BEACHUS HCCIEAyeMOM
CBIBOPOTKM U BUpyca B BbIOpaHHOW n03¢ (1 m 2 Mi), cMechb OCTaBISIOT IS
KOHTAKTa IIpu Temneparypax 4; 22 u 37 °C or 30 MuH 10 18 9 B 3aBHCHMOCTH OT

BHJIa BUpYCA.

SS 0,25 (5N 05N 05N 05N (g5)

1:4 1:8 1:16 1:32 1:64 1:128
075 7 '
¢uz.p-p 10 0,5 Mt

5.CMecpl0  KaXIOTo pa3BeACHUS HCCIEAYyeMO CBHIBOPOTKM U BHpYcCa
3apaxaroT JIM0o J1abopaTOpPHBIX JKUBOTHBIX, MO0 KO, n1Mbo KyneTypy Kietok: 4
TECT-00BEKTa Ha KaXKI0€ pa3BeieHue ChIBOPOTKH (110 0,2 mur).

6. Pesynpratel PH yunThIBatoT uepes HEKOTOpPOE BpeMsl, KOTia Mpon30iieT
rubenb J1a00paTOPHBIX JKUBOTHBIX WM AMOpHOHOB uiu ke Hactynut LIIIJ] B
KJIETKaX.

7. PaccunThIBalOT pasBeleHHWE HCCIEIyeMON CHIBOPOTKH, 3alllMIIAIOIICe
50% 3apakeHHBIX OHoOTOoTHYecKux cucteM oT aeuicTBus 100 D]lso/Ma Bupyca, mo
Puny u Menuy.

3a TUTp aHTUTEN UCCIIEAYEMOI CHIBOPOTKU NMPUHUMAIOT TO €€ pa3BeleHUE,

KoTopoe mnpenoTBpamiaer rudenb 50 % 1a00paTOpHBIX >KUBOTHBIX, KYpPHUHBIX
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3MOpHOHOB min ke craepxkusaer pasButue LI/ Bupyca B 50 % 3apakeHHBIX
KYJIbTYp KJIETOK.

8. O0s13aTEeNIbHO OJHOBPEMEHHO CTaBAT CIIEAYIONINE KOHTPOJIU:

1)KOHTpONb BUpyCa C MaTEpUAIOM, WCIOIB3yEMBbIM JIJISl pa3BEICHUS
CBIBOPOTKH — PE3YJIbTaT NOJIOKUTEIIbHBIN;

2)KOHTPOJIb HCCIIEyEMOU CHIBOPOTKU C MaTEPHAIIOM, HCIIOJIb30BAHHBIM JIJIS
pa3BElCHUS MCIOJIB3YEMOM JUIsl HCCIECNOBAaHUS CBIBOPOTKH — PE3YJIbTAT
OTPULIATENIbHBIN;

3)KOHTPOJIb Marepualia, MCIIOJIB30BAHHOTO ISl Pa3BEICHUS CHIBOPOTKU —
pe3yabTaT OTPULATEIbHBIN.

Takum obOpazom, PH c pa3BeneHuneM CHIBOPOTKH MO3BOJIIET OIPEACIIUTH
TATP AHTUTEIl B MCCIEAYEMOM CBIBOPOTKE, IIOKA3aTelIeM KOTOPOIO CIIY)KUT
pa3BeieHrne ChIBOPOTKH, 3anuiiaroiiee 50 % 3apakeHHbIX OUOJIOTUUECKUX CUCTEM
ot neiictBusa 100 3 ]1so/mMi1 Bupyca.

Hocrounctea PH 3akmrouarorcss B €€ yHUBEPCAIBHOCTH U BBICOKOM
cnenupuyHoct. K Hemoctatkam PH oTHocsTCS BBICOKAas TPyJdOEMKOCTb,
HEOOXOJMMOCTh CTPOr0o COOJIIOJaTh CTEPUJIBHOCTh MAaTEPHAJIOB, MHCTPYMEHTOB,
BBICOKAsl CTOMMOCTb JKHUBBIX OHOJIOTMUECKHX CHUCTEM M  OTHOCHUTEIbHas

JUTUTEIIBHOCTh OMOJIOTUYECKON TPOOBI.

44. CpaBHUTeIbHASI YYBCTBUTEJIBHOCTH CEPOJIOTHYECKHX METO/I0B

uccjaea0BaHmuil
Meton UyBCTBUTENHHOCTH, MI'/MJI.

Peakius nperunuranyiu 10%-10°
Peakius arrimroruHanmu 10°- 107
Peakmus cBA3bIBaHUSA KOMIUIEMEHTA 10°®

Peakiist naccuBHOM reMarriiroTHHAIIIN 107-10°
Peakiust uMMyHO(ITyOpeCLIEHIINH 107

Peakmus koarrimiroTHHALMA 10%- 107
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. -6 7
NmmyHohepMeHTHBIN aHaIn3 10°-10

. -9
PaanonMMyHHBIN aHAIN3 10 1 meHee

NMMyHOOIOTTHHT 107-107

PA3JIEJ 4
PETPOCIIEKTUBHAS (CEPOJIOTHYECKAS) IMATHOCTUKA
MHO®EKIIMOHHLIX BOJE3HEN

JInsi IMAarHOCTUKKA BHPYCHBIX OOJIE3HEW JKMBOTHBIX M JIOJEH HIMPOKO
UCIIOJIB3YIOT ~ pa3iu4Hble cepojorudyeckue peaknuud. OHM  OCHOBaHbI Ha
B3aMMOJICCTBUM BHPYCHBIX AHTUIE€HOB CO CHEHU(PUYECKUMU (TOMOJIOTUYHBIMH,
CBOMMM) aHTUTETIAMHU.

Bupychl SBISIIOTCS aHTUTE€HAMU, TaK Kak UX OeJIKoBasg 000J0YKa BBI3bIBAET
BBIPAOOTKY creuu(pUUecKUX aHTUTEN. AHTUTENA HAKaIJIMBAIOTCS B OCHOBHOM B
CBIBOPOTKE KpoBHU. OHM CLIOCOOHBI COEAMHATHCS B KOMIUIEKC aHTUTEH + aHTUTENO
TOJIBKO CO CBOMM aHTUT€HOM. EciM aHTUreH — MH(EKIUOHHBIA areHT (BHPYC),
aHTHUTEJIA €T0 HEUTPATU3YIOT: B ’TOM COCTOUT OMOJIOTUYECKAs! POJIb AaHTUTEIL.

B3auMopeiicTBUE aHTUTEN CO CBOMMHM AHTUI'€HAMU BO3MOYKHO HE TOJIBKO B
KMBOM OpraHu3Me, HO M B mnpoOupke. Ha 3TOM U OCHOBaHBI CEPOJOTUYECKUE
peakuuu (OT JaT. SErum — ceiBopoTka). Ecnu B3sitas mapa AT (anturen) u AT
(aHTHUTENI0) TOMOJIOTUYHBI WJIM COOTBETCTBYIOT JIPYr APYrY, TO B MPOOHUpPKE OHU
oOpazytor kommuiekc AI'+AT. DTo mno3BojisieT OOHAPYXUTh MO HU3BECTHOMY
AaHTUTENy HEU3BECTHBIM aHTUTE€H. A eciu OpaTh CHIBOPOTKY B pa3BEIEHUSX, TO
MOXHO YCTaHOBUTb M THUTpP aHTHUTENl B HeWl. MaeHTudukanuss HEU3BECTHOTO
AHTUT'€HA BO3MOKHA TAK)KE ITyTEM UCIBITAHMS €0 C PA3JINYHBIMU AHTUTEJIAMH.

OOBIYHO MCTOYHMKOM AHTUTEN CIYKUT CBHIBOPOTKAa KPOBHU KUBOTHBIX U
J0JeH, UMMYHU3UPOBAHHBIX MCKYCCTBEHHBIM WJIM €CTECTBEHHBIM IYTEM
OTpe/eNICHHBIMA BUPYCHBIMU aHTUTE€HaMH. AHTUT€HOCTBbIO Y BUPYCOB 00JIaJatoT
ux Oenku. [loaToMy B ceposIorHuecKUX peakiMsaX B KaueCTBE BUPYCHOTO aHTUTEHA

HCIIOJIB3YIOT KOpHYCKYH}IpHBIﬁ AHTUTCH B BHUJAC CYCIICH3HUM BHPYCOB HJIN

224



pacTBOpUMbIE OEIIKH BUPYCOB.

[IIupokoe pacnpocTpaHEHUE HAILIU CIAEAYIOIMINE CEPOJTOTUUECKUE PEAKIUU:
1) weittpanmzanuun (PH); 2) Ttopmoxenuss remarrmotuHauuu (PTIA); 3)
Hernpsimoil remarrimtotuHanuu (PHI'A); 4) cBassiBanusi kommiiementa (PCK); 5)
nud¢ysuoi npenunuraiuu (PAIT); 6) Topmoxenus remaacopouuu (PTI'An); 7)
ummyHodyopecteHnu (PU®D). Bece 3t peaknum pa3indaroTcss MEXIy cOO0U
METOJIOM OIpeesieHus] 00pa30BaBIIETOCs KOMIUIEKCA aHTUIEH + AHTUTENO WIIU
TEM, YTO KOMILJIEKC BOOOIIIE HE 0Opa3oBacs.

[Ipu ceposornueckoi (peTpOCIEKTUBHON) IUArHOCTUKE HCCIIEN0BaHUSAM
NOJIJIEKAT CHIBOPOTKU OOJNBHBIX KUBOTHBIX M JtoJed. OOBIYHO HCIHOJB3YIOT
MapHbIE CBIBOPOTKH, JJISI MMOJYYCHHUS KOTOPBIX OT KaXXAO0TO KUBOTHOTO (UEIOBEKA)
KpOBb O€pyT IBa)bl C MHTEPBAJIOM B 2-3 HeAeNu: B Hayaie, T. €. B OCTpPOH
CTaIuu, U B KOHIIE OOJIe3HM, T.€. B TMEPHOJ peKoHBajecHeHIHH. CPOKH B3ATHS
KPOBH BapbHPYIOT B 3aBUCUMOCTH OT OCOOCHHOCTEH TeueHus Oone3Hu. Biasrue
KPOBH U MOJIYYEHHE U3 HEE CHIBOPOTKU OCYIIECTBIISIOT B CENTUUECKUX YCIOBUSIX,
TaK KaK CHIBOPOTKU JIOJDKHBI OBITH CTEPUIBHBIMH. [0 MCClIeIOBaHMS CHIBOPOTKH
XpaHAT B MNpoOMpKax MHOJ MpOoOKaMHU B XOJOAMWJIBHHUKE WIM B 3aMOPOXKEHHOM
COCTOSIHHH.

[lenp ncciaenoBaHus — YCTAHOBUTH B TIAPHBIX CHIBOPOTKAX HAIMYHE U TUTP
aHTUTEN K BUpYCaM, KOTOPbIE MPEANOJOKUTEIBHO MOTJIM OBbITh BO30YIUTEISIMU
00JIe3HEN y JKUBOTHBIX (UEJI0BEKA), OT KOTOPBIX MOJTYYEHbI CBIBOPOTKH.

OcHoBaHMEM JUIsS TIPEATIONOXKEHHUS, K KaKMM BHpyCaM HCKaTh aHTUTENA,
CIY)KUT  TpPEIBAPUTEIbHBIM  JWArHo3,  IOCTaBJIEHHBIH 1O  JaHHBIM
AMHU300TOIOTUIECKUX HaOII0ICHUH, KITMHUYECKUM npU3HaAKaM U
NaTOJIOTOAHATOMUYECKUM M3MEHEHHSIM (B CiIydae 300aHTPOIOHO3a — MO JaHHBIM
MeACTykObl). Hanmmuume B CHIBOPOTKaX aHTUTET W WX THTPHI OMPEISISIIOT B
CEpOJIOTHYECKUX PEAKIINAX; B KAUeCTBE aHTHIEHA HCIOJIB3YIOT MpEeanoiaraeMblii
BUpyC. BBIOOp ceposornueckux peakiuil ompenensieTcss TeM, Kakas peakuus
HaubOoyee pe3ynbTaTUBHA Ui JTAHHOTO BHpPYyCa, a TakKKe BO3MOXKHOCTIMU

JabopaTopud H CTENEHBI0 KBanmuukanuu TnepcoHana. [lpu sToM Taxxke
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YYUTHIBAIOT OBICTPOTY MOTYyUYEHUS OTBETA U TPYJOEMKOCThH paOOTHI.

[Tocne ycTaHOBIEHUS TUTPA aHTUTEI B MAPHBIX CHIBOPOTKAX MPOCICKUBAIOT
JWHAMHUKY THUTpa: HapacTaHWE TUTpa AaHTUTEI BO BTOPOM CBIBOPOTKE MO
CpPaBHEHHMIO C TAKOBBIM B IepBOM B 4 pasza u 0oJiee, JOCTOBEPHO CBUACTEILCTBYET
00 akTMBHOM HMH(EKIIMOHHOM IPOIIecCe B OpraHU3ME >KMBOTHOTO (UEIOBEKa) B
MIEPUOJT B3ATUSL y Hero KpoBu. [Ipu 3ToM OoJie3Hh ObLTa BBI3BaHA TEM BHPYCOM, K
KOTOPOMY OIpeJIeiICHbI aHTUTENA B TTAPHBIX CHIBOPOTKAX.

HenocraTok CEPOJIOTHYECKOU TMAarHOCTHUKU 3aKJII0YaCTCS B
PETPOCHEKTUBHOCTH, TaK KaK K MOMEHTY MOCTAaHOBKHM JMarHo3a »WBOTHOE
(4emoBeK), OT KOTOPOTO IOJIYYEHBI MapHbIE CHIBOPOTKH, YK€ HIJIM BBI3JIOPOBEIIO,
uiu nano. OJHAKO CEpOJIOTHYECKHE METOAbl TMO3BOJISIOT TOJYYUTh TOUHBIN
JIMarHO3, YTO CIIYKUT OOOCHOBaHWEM MEPOIPHUATHA MO JUKBUIAIUHA BCIBIIIKA

BUPYCHOI OO0JIE3HH MM €€ AIU300THH.

226



CIIACOK COKPAIIIEHU

Ig - ummyHOrNOOYIMH

Al — aHTUTEH

AII — arapoBbIii IPEUUITUTUH

AT — anTuteno

BB — BeizienieHue Bupyca

I'A — remarriroTHHAIINS

I'AJ] — remamcoOnus

I'AE — reMarroTUHUpYIOIIas €IUHUIA

['P- - rpamoTpunaTenpHas

['P+ - rpammnionokuTenbHas

EJl — eqununa neictus

HUI' — uaruOunums reMarriroTHHALIUA

N/s0 — 1o3a BUpyca, BBI3BIBAIONIAS KIMHUYECKYIO KapTHUHY MOPAXKECHHS Yy
50% 3apakeHHbIX Ta0OPATOPHBIX KUBOTHBIX

NIAT — ummyHonud@y3ust Ha arapoBOM Tefie

N® — ummyHODIyopecieHIus

KK — kynbpTyp K1eTOK

KOE — xonoHneo6pa3yoniye e1nHAIIbI

KP — kosbiieBas peakius

K® — kommiemeHTHas pukcanus

K®JIIT — kommiemeHnTHas hUKcaIys s JeiKo3a MTHIT
K3 — kypuHslii 5MOpuoH

JI1so— mo3a Bupyca, BeI3biBaromas ruoeias 50% >KUBOTHBIX
MBU — Mukpockon OMOJOTHYECKUN HCCaeA0BaTeIbCKUI
MBP mukpockon Ouonornyeckuii padbouunit

MUJI — MUKPOCKOIT JIIOMUHECIICHTHBIN

MIIA — MsCO-TIENTOHHBIN arap

MIIb — Msaco-TIenTOHHBIN OYITHOH
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MIDX — MsICO-IENTOHHBIN KENATUH

MO®A — meto GaroopeciupyoNUX aHTUTEN

HB — nelirpanu3zanus Bupyca

OMUY — o6111€€ MUKPOOHOE YUCIIO

OT — obpartHas TpaHCKpHUIITa3a

[IIIP — monumepa3Has nenHas peakius

PA — peakius arriiroTuHaluu

PBII — po3-6enran mpoba

PI'A — peakuust reMarrarOTUHALIUA

PII - peakmust auddy3u0HHON TPEIUTUTALINH

PJICK — peakiusi JIUTEIBHOTO CBSA3BIBAHUS KOMILIEMEHTA

PUA — pagnonMMmyHOaHaIIN3

PUM — pannonMMyHHBIA METOJT

PU® — peakiuss uMMyHO(IIyOpECLIEHIINH

PH — peakuus HeUTpam3zanuu

PHI'A — peakiusa HEnpsIMOW reMarritoTUHALAN

PCK — peakiusi cBsI3bIBaHUSI KOMILUIUMEHTA

PTT' A — peakiusi TOpMOKEHHSI TeMarTat0THHALIUN

POMA — peakiust 5SH3UMMEUEHBIX AHTUTET

CTU- canHuTapHO-TEXHUYECKU UHCTUTYT

T s — mnmo3a Bupyca, pgaromas uuronatuueckuit sddexkr y 50%
3apakeHHbIX KyJbTyp KieTok (KK)

OUCA — dbepmeHTaTUBHBIN IMMYHOCOPOCHTHBIN aHAIN3

IT/] — uuTonaTtoreHHOE ACHCTBHUE

1D — muTonmaroreHHbI P PexT

OUllsp — mo3a  Bupyca, OOYCNOBIMBAIOIIAs  PETUCTPUPYEMBIH
naTtoJsiornueckuil npouecc y 50% 3apakeHHbIX KypuHbIX 3MOpruoHOB (K2J)
DU — >MOpHoOHAIbHBIC HHIOIIAYBH SHIIA

DK — smOproHanbHbIe KypUHBIE stiflia

DJ1]1s0 - mo3a BUpyca, Bbi3bIBatoIIas rudens 50% 3apaxenusix KO
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OM — 371eKTPOHHBII MUKPOCKOI

DOV — sMOpHOHaNIbHBIE YTUHBIE SHIIA
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