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BBEAEHUE

B Hacrosiiee BpeMsi MUKPOOHOIIOTHYECKHUE HMCCICAOBAHUS WMCIOT TPH-
OpUTETHOE Pa3BUTHE, TaK KaK OHM BOCTPEeOOBAHEI MPAKTHIECKHU BO BCEX BUIAX
METUITHHCKOM TTOMOTITH. 3a/Ta¥i MUKPOOHOTOTHICCKUX UCCIEIOBAHUH — HJICH-
THPHUITUPOBATH MHUKPOOPTAaHU3MBI, BBIICICHHBIC M3 HCCICAYEeMOro Marepuala
(4TO TO3BOISAET TMOCTABUTH MUKPOOUOIOTMUECKHH JIMATHO3), 4 TAKKE YCTaHO-
BUTH aHTHOMOTUKOYYBCTBUTEIILHOCTD BBIICIICHHBIX MHKPOOPraHU3MOB, 9TO HT-
paeT BAXKHYIO pONb B BRIOOPE aHTUMHUKPOOHBIX MPEMapaToB JJisi STHOTPOITHOM
Tepanuu UHQPEKITHOHHOTO 3a00ICBaHMUS.

HecmoTps HA TO, 9TO MPOBEACHUE MUKPOOUOIOTHIESCKIX HCCIISTOBAHMH
OTHOCHUTCS K KOMIIETCHIMH Bpadeil-MUKpoOHoI0oTOB, mpodeccruoHanbHasd
MOATOTOBKA KOTOPEIX TPeOYEeT 0013aTeNLHOr0 OCBOSHHS MPAKTHYECKUX J1a00-
PATOPHBIX HABLIKOB, KAKIBIH BPAad-KIIMHUIIMCT, UMEHOIIWH JIeJI0 CO CIenndu-
YECKMMM W HecTennpuuecKuMH WHOEKITHOHHBIMU 3a00JIeBAHUIMU, JTOJKEH
3HATh, KaK ¥ KOTa HEOOXOAWMO OTOMpaTh MaTepHas AJs MCCIeJOoBaHUM, HA
KaKWe WCCIEAOBAHUS €r0 HANpaBlIATh W KaK WHTEPIPETHPOBATEL TOJYUCHHEIE
pe3yabTaThl. Takum oOpaszoM, popMHUpOBaHHE 3HAHUM 0 MEeTOaX JabopaTopHOH
TUATHOCTUKH MH(EKITMOHHBIX 3a00JICBAHUH U OCBOCHWE TIPAKTHYECKUX HABBI-
KOB TI0 MPOBEICHHUI0 MUKPOOMOIOTHYCCKUX MCCIENOBAHUN SBISCTCS HE0OXO-
JTUMBIM 3JICMCHTOM OOYYCHHS CTYACHTOB KaK MEIMKO-IMAarHOCTHYCCKOTO, TaK
neuebHOro GaKyIbTEeTOB.

VueOHO-METOIUICCKOE TTOCOOME CO3MaHO IS ONTHMH3AIMU IIpollecca
HU3YYCHHS TIPCAMCTA MPH BBIMOIHCHUN MPAKTUYCCKONW paboThl Ha MPaKTHYCCKUX
3aHATHSAX B yUeOHON MHUKpoOuonornueckoi madoparopuu. llpu cocraBmeHUU
y4eOHO-METOUIECKOrO TTOCOOHMsST aBTOPOM YYTCHBI TOCIEAHHE JTOCTHKCHHS
HAyKH, UCTIOJL30BaHbI COBPEMEHHBIE HHCTPYKTHBHO-METOINIECKUE MaTepHaITbI,
U, HApsAAy C TPAAUIHUOHHBIMU METOJIAMU JAUATHOCTHKY MH(EKIMOHHEBIX 3a00I1e-
BaHMi1, W3JTOKEHBI COBPEMEHHBIC aBTOMATH3MPOBAHHBIC METOIBI MUKPOOHOJIOTH-
YECKUX, IMMYHOOUOIOTMUYECKUX U MOJNEKYISIPHO-TEHETHYECKUX MCCIEIOBAHUN C
MPUMEHEHHUEM MUKPOOUOJOTHIECKUX W WUMMYHOJIOTHYECKUX aHaJu3aTOpPOB.
Martepuan mocoOust WITIOCTPUPOBAH CXEMaMH, PUCYHKaMH U TaOIIHIIaMH, KOTO-
phble TIO3BOJIAIOT CTYASHTAM TO3TAMHO U3YYHUTh METOJIUKY TPOBEICHUS HCCIe-
JTOBAHWH M YIYYITUTh YCBOCHUE 3HAHWH W HABLIKOB HA MPAKTUUECKUX 3aHATHSX.

ABTOp TToCcOOHS OYIET TPU3HATENECH 3a KOHCTPYKTHBHEIE 3aMEUaHUS U
MIPEITIOKEHUS TIO YIYUIICHUIO COASPKaHWS MaTepuana IaHHOTO YIeOHO-
METOAUIECKOTO TTOCOOMUS.



PA3JIEJ 1
MUKPOBUOJOTHUYECKUAE JJABOPATOPUN

IlonsiTHe 0 MUKPOOHOJIOTMYECKUX JIA0OPATOPUAX

PasznmugaroT 6akTeproIornaecKie, BUPYCOIOrHIeCKHe, UMMYHOJIOTHYECKHE
U CTEIHATU3UPOBAaHHEIE JTA00PATOPHH.

BakTepuonornueckie, BUPYCONOTHUECKUE W CEPONIOTHYECKHE Tad0paTOPHH
BXOJIAT B COCTaB IICHTPOB rUTHCHBI U anmaemuoinoruu (III'3), a takke opranm-
3YIOTCS B WH(EKIMOHHBIX OONLHUIAX, B OOJILHUIIAX OOIIEro THTIA, CTICIIUATI3H-
POBAaHHEIX CTAIMOHAPAaX, HATIPUMeED, TYOSPKYIE3HEIX, KOXKHO-BEHEPOJIOTHIECKUX,
a TaKKE B HEKOTOPBIX TTOJIMKITHHUKAX.

B maboparopusax 1I'D BEIMOMHAIOTCS OaKTEPHOIOTHUESCKHE, BUPYCOIOTH-
YECKHE W CepONIOTHYECKUE WCCIEIOBAHNUS MATEPUANIOB, TMMONYISHHBIX OT OOJb-
HBIX U KOHTAKTUPYIONTUX ¢ HUMH JIUII, 0OCTEAYIOTCS OaKTEPUOHOCHTENN | TIPO-
BOJIUTCS CAHUTAPHO-MUKPOOUOJIOTHHYECKHUE UCCIICIOBAHUS BOALI, BO3yXa, TOY-
BEI, MIUIIEBEIX MPOAYKTOB W JIp. B YacTHOCTH, B BUPYCOJIOTHUECKUX JTabopaTo-
PUAX TIPOBOJUTCS THATHOCTUKA BUPYCHBIX WHMEKITUH (TPUTIT, KOPb, KpacHYX4,
BUPYCHBIC TENATUTHI, KJICIIeBON 3HIehanuT, nommomuenut, BUU-uadekmus n
Jp.) ¥ 3a00JeBaHUH, BRI3BAHHBIX XJTAMUIUIMUA U pUKKeTcHIMHU. [Ipn opranusa-
UK U 000pYIOBAaHUH BUPYCOJIOTHYCCKUX J1a0OpaTOpHi YYUTHIBACTCS CIICIIH-
(hrka paboTHl ¢ BUPYCaMH, TKAaHEBBIMH KYIbTypaMH, KypHHBIMH SMOpPHOHAMH,
TpeOyromias cTpokaiieil acenTuku. /[uarHoctka oco00 omacHBIX WHOEKIUI
(ayMa, TyJsIpeMHst, Opylenies, xouepa, CHOUpeKast sI3Ba U JIp.) OCYHICCTBIACTCS
B CTICIHATN3UPOBAHHBIX TabopaTopusax (TabopaTopusx 0co00 OmacHbIX HH(EK-
Wi ), opraHu3aius U AeITEILHOCTL CTPOTO PErlaMeHTHPOBAHA.

B 06akTepHONOrHYCCKIX U CCPONIOTHICCKUX Ta00paTopusiX OONbHHUIL 00bIY-
HO TIPOBOJAT JUATHOCTHYCCKHE MCCIIECIOBAHMS TTPU PA3THYHBIX HH(MEKIINOHHBIX
3aboeBaHusIX OaKTepUATLHOM TPHUPOILI (THOMHO-CEMTHYECKUX, BO3TYITHO-
KAIleIILHBIX, KUIIEYHBIX | JIP.), 4 TaKXKe UCCIeJOBAHUS 110 KOHTPOITIO 3a KavecT-
BOM JI€3UH(EKIINN B CTEPUITH3AIHH.

YeTpoiicTBO MUKPOOHOJIOTHYECKOT J1adopaTopuu

B muxpobuonozuueckoii nabopamopuu npedycMompeHvl Cleoyrouiue
ROMEWCHUA:

1) KOMHATEHI 71 BBIMOTHCHUS OaKTSPHOIOTHICCKUX HCCIICTOBAHMIA;

2) 60okc ans pabOTHI ¢ OTACHHPHBIMHA TPYIIAMHU OaKTepHUH WU BUPYCAMHU B
ACCHTHYCCKUX YCIIOBUSX;

3) cmenuanbHO 00OPYIOBAaHHOE TTOMEIICHHUE NI CTEPHIM3AIMU — CTEPH-
JTU3AITHOHHAS (aBTOKIIABHASA): IS CTCPHIIM3AIUN MHUTATCILHEIX Cpell, TMOCYAEL,
00¢33apaxnBaHus 0TPaObOTaHHOT0 HH(GUIIHPOBAHHOT'O0 MaTepHaa;



4) moeuHas, 000pyIOBaHHAs ISl MBIThS TTOCY/IHI,

5) obopynoRaHHAst KOMHATA JI7I1 UMMYHOIIOTHYECKUX HCCIIEORAHUIT;

6) IOMeleHNE ISt TPUTOTOBIEHUSA MUTATENBHBIX cpel (CpeoBapoyHasi);

7) perucTpaTypa s ipremMa o0paslioB U BEIIAUN PE3yTbTaTOB aHAIN30B;

8) rapzrepod [uIst mepcoHaia.

Iepen nauamoM pabOTHI HaJEBAETCS CIIELOAEKA, KOTOpas XpaHUTCS B UH-
TUBUIYaIbHBIX IKa(UUKaX OTJAEIHHO OT BEpXHEH Ok bl THUIl 3aIUTHOTO KOC-
TIOMa M 9aCTOTa €70 CMEHBI OIIPEHEIISIOTCS B 3aBUCUMOCTH OT XapakTepa padoThl.

IonsiTHE 0 OMOMOTNYECKOM ONACHOCTH U 0€30I1aCHOCTH
Nnpu padoTe ¢ MUKPOOPTraHU3MAMH

Buonozuueckyro onacnocmp, i pucK AN 3I0pOBbA NHOJEH W OKpYy-
JKaromel cpeqbl, MOTYT MPEJACTaBIATh, HHPUIIUPOBAHHBIE OPTAaHU3MBI WM OHO-
JOTWUYECKUH MaTepuall, COISPKaIlWii MUKPOOPTAHW3MEI MITH TOKCHHBI OHOIO-
TUYECKOT0 MPOUCXOKICHHU.

Ilo cmenenu onacnocmu 17151 4ETIOBEKA M OKPYIKAIOUIEH CPeIbl BLIIENIATIOT
4 zpynnut eo30youmeneii UH@EKYUOHHBIX 300071€6AHUNI:

I rpynna — Bo30yautenu oco00 OMACHBIX WH(MEKIIUH: YyMBbI, HATypallb-
HOM ocriwl, Tuxopaaku Jlacca, nuxopagku D06oia U Ipyrue.

IT rpynma — BO30yIUTEM BHICOKOKOHTATHO3HEIX OAKTEPHAITLHEIX, TPHOKO-
BBIX M BUPYCHBIX MHQCKIMH: CHOUPCKOU SI3BBI, OpyIIeIuic3a, TYJIIPEeMHAH, XOJICPHI,
ceImHOro TH(a, 61acToMuKo03a, TUCTOMITa3Mo3a, BUY-uHbekmn, BUPYCHBIX Tema-
tutoB B, C u D, 6eniencTra u Jp.

I rpynna — Bo30yauTeIN OaKkTepUabHBIX, TPHOKOBBIX, BHPYCHBIX H
MIPOTO30WHREIX WHMEKIUH, BEIJCICHHRIX B OTIACIBHBIC HO30JOTHIECKUE (HOPMEI
(BO30YIUTEIIM KOKJIOINA, CTOJIOHSIKA, O0TyIM3Ma, audTepun, TyOepKyiesa, CH-
bunrca, MaTApUH, JCHITMaHN03a, TPUXOMOHHA3a, TPUITA, TTOTHOMHUCIINTA, BH-
pycHBIX renaTuToB A u E, repriecBupycsl u ap.)

IV rpynna — yciioBHO-TIaTOreHHBIC (BO30YANTEIIN MUKOOAKTEPHO30B, T'a-
30BOH TaHTPEHBI, TeMOMUIbHAS TAN0YKa, KIeOCHeIbl, cTahUIOKOKKH, CTPETI-
TOKOKKH, CHHETHOMHAS Talo4YKa, HEKOTOPhle KaHAWIBI U acTIepruiLibl, BO30YIH-
TENb aMmcOmasza, TOKCOIIa3Mo3a, aJCHOBHUPYCHI, POTaBHPYCHI, SHTCPOBHPYCHI,
PUHOBHUPYCHI, TAPAMUKCOBHUPYCHI U JIP.) U HEMATOTeHHBIE MUKPOOPTaHU3MBI,

Pernamenrarus ycnmouii paboThl ¢ BO30YAUTENSIMHA MH(PEKIIMOHHBIX 3a00-
JEeBaHUN TIPOU3BOAUTCS B COOTBETCTBHM CO CTEMEHBIO OMACHOCTH MHKPOOPTa-
HU3MOB JJI YEJOBEKa U OKpyKaroleil cpeanl. bonee HU3kuii HoMep TPyl 03-
HayvaeT BO3PACTAIOIINHA PUCK TIPH BHITTOITHEHUN JTa00PATOPHBIX HCCIICIOBAHNH.

Buonozuueckan Hezonacnocms — cucTeMa MEJUKO-OHOIOTUYECKUX, Op-
TaHU3AIMOHHBIX W WHXXEHEPHO-TEXHUUECKUX MEPOIPHUSITHI U CPeNICTB, HATPaB-
JEHHBIX Ha 3aUTy paboTaromiero B mabopaTopUsSX MepcoHana, HACENEHUS |
OKpY)Xaroltllci cpe/ibl OT BO3ACUCTBUS IMATOTCHHBIX OMONOTHYECKUX AarcHTOB
(MUKpPOOPraHU3MOB).



YueOHass MUKpoOHoIOTUYeCKast J1abopaTopust
U MpaBWIa padoThl B Hell

VueOHbIil pakTkyM Kadenpsl MUKPOOMOIOTUH, BUPYCOJIOTHH U MMMYHO-
JOTUM cuuTaeTcs y4eOHoN MuUKpoOuonornyeckoii gadoparopueil. Ha mpaktu-
YECKUX 3aHATHUAX CTYICHTHI IIPU BBIIOJIHEHUN MHUKPOOHOJIOrHYECKIX MCCIIE0Ba-
HUK paboTaroT ¢ MUKpoopranuamamu [V rpymmsl naroreHHocTH. [Ipu pabote ¢
KYJIbTYpaMH MHUKPOOPIaHU3MOB TpeOyeTcsi COOINFOACHUE CIIEUUAIIbHBIX TPABHII
I obecriedyeHns JMYHONW 0e30MacHOCTH M 0e30MacHOCTH OKpY-’Karolled Cpebl.
CoOTBETCTBEHHO, B HaYaJle KaKAOr0 CeMecTpa MpenojaBarelb MPOBOIUT UHCHI-
PYKmaxc no mexuuke 6e3onacHocmu 1pu paboTe ¢ MUKPOOHBIMU KYJIbTYPaMH,
OuomaTepuanoM, CIMPTOBKAMHU M 3JeKTponpudopamu. MHCTpyKTak GUKCHpyeTcs
B 5KypHaJe JIMYHOU MOAMUCHIO CTYIEHTA U 3aBEPAETCsl MOAMUCHIO MpenogaBarers.

B y4eOHoli MuKkpoOHoI0rHUecKoi JadopaTopun HeodOX0AMMO COOIIIO-
AATh cJeAyIolHe MPaBMJIA:

1. B yueOHoli maboparopum CTYAEHTBI JOJKHBI HAXOAWUTHCS B MEIMIIMH-
CKUX Xajarax, MIaroukax U CMEHHON o0yBH. 3anpewjaemcs TPUHOCUTE B TIpaK-
TUKYM BEPXHIOIO OJEKIY U KJIacTh Ha pabouue CTOIBI CYMKH, TOPTHENnH U Apy-
THE TTOCTOPOHHUE TIPEIMETHI.

2. B mabopatopuu KaTeropuaccku 3anpeujdemcs IpUHAMATh MUY, KYpUTh.

3. 3anpewaemca nipuKacatbcs K OHOMAaTepUaATy U MUKPOOHBIM KyJIbTypam
pykamu. [Ipu pabore ¢ GuoMarepuantaMu HEOOXOAUMO TOITB30BATHLCS MHCTPY-
MEHTaMU (IETISIMHU, IINATEIsIMH, IUHIeTaMu). VIHCTpyMEHTHI, UMEBIINE KOH-
TaKT ¢ THOUIUPOBAHHBIM MAaTEpHAIOM, (GIaMOUPYIOTCS B TIIAMEHM CIIUPTOBKH,
WM MOJHOCTBIO MOTPYKArTCAd B EMKOCTH € Ae3pacTBopoM. [ToceBbl MpoBOAAT y
CIUPTOBKH, Pi1aMOMpys IIPH 3TOM Kpas [IPOOHPOK, TIETIIH, IITATEIH.

4. 3anpewaemca nepxarb BOMM3KM pabOTAOIINX CIHPTOBOK JETKOBOC-
IUIaMEHSTOIIMECS MaTepHallbl U BELIECTBa, OCTaBIAThH Oe3 mpucMorpa pabdo-
Taronme CnupToBKH. [lepen 3akuraHueM COMPTOBKH HEOOXOAHMMO YHOCTOBE-
PHUTHCS, YTO €€ KOPIIYC UCTIpaBeH, (UTHUIb BBRIMTYUICH Ha HYXHYIO BbicoTy. Ou-
TWJIb JOIKEH TJIOTHO BXOAUTHL B HANpaBISAIOMIYI0 TPYOKy Aepikarens (MHade
BO3MOJKHA BCTBIIIIKA MTAPOB BHYTPHU CIIUPTOBKHU U B3PBIB). JANCIHCEHHVIO CHUD-
MOBKY HeNb3s HEePEeHOCUMb ¢ MeCMa HA MeCmo, Helb3sA 3adCusamy 00HY CHup-
mogky om Opyzou. I'acUTb CIUPTOBKY HY)KHO, HaKpBIBas TiaaMs (UTHUIS KOJI-
Na4yKOM. 3aJyBRaTh IIJIaMsl 3allpeniaceTcsl.

5. Kaxaplil cTyAeHT JOJDKEH paboTaTh Ha 3aKPETIEHHOM 32 HUM padodem
MecTe. Bo Bpemst paboThl B TabopaTopui credvem coOr00any TAILIAHY U TTOPSIIOK.

6. Ilpu BRITOTHEHUM TIPAKTUYECKOTO 3aJaHUsl cmyoeHmvl 0013anbl muid-
MenbHO GLINOIHAMb YKA3AHUS NPENn00asames.

7. Bce HeoOxoaumoe Al padoTH Ha 3aHATUW (yamkuy [letpu, mpoOUpkH,
IUIETKY, OaKTepHallbHbIE MIETIU U JIp.) CTYACHTHI OepyT Ha CBOEM pabodyeM WU
CTElNaILHOM CTOJIE, a TIOCTE BBHITIONHEHHUS padOThI CTABAT BCE HA MECTO.
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8. Ilpu pabome ¢ MUKpOCKOnomM CTYACHTY HYHCHO OblmMb HUMAMENbHBIM, 000
BCeX 00OHApPYKEHHBIX HEeZoUeTaX B padoTe MUKPOCKONA COO0MIATh MPENoAaBaTeItoO.

9. Ha kaxxJ1oM TTpakTUYECKOM 3aHSTUM HA3HAYACTCSI 0eHCYPHbIU CHYOeHm, B
0053aHHOCTH KOTOPOTO BXOJIUT KOHTPOJIL HAJl 0OECIIEUeHUEM TTOpsIKa Ha pado-
yux Mecrax B yueOHol nadoparopuu. [To okoHUaHUM pabOTHI ASXKYPHBIA 0053aH
caaTh OTpabOTAHHBLIN MaTepuan J1abopaHTy, MPUBECTH B MOPSIIOK MUKPOCKOITHI,
IIPOBEPUTH COCTOSHUEC pabOYUX CTOIIOB M YCTPAHUTh JeheKThl UX YOOPKH.

10. B cnyuae 3acpsazuenus 3apaszHblM Mamepudailom no8epXHOCMU Cmoia u
Opyeux npeomemos (TIPU aBapuHd C TMOCYAOU, TPOTUBAHUN KUAKOTO WHOUITUPO-
BaHHOTO MaTepuaja U T. A.) CTYJACHT 00s3aH HEMEJJICHHO TTOCTABUTEL B M3BECT-
HOCTb TIPENOIaBaTeNs W MPOU3BECTH TUIATCIBHYIO JE3WH(EKINI0 TOBEPXHOCTH
CTOJIa ¥ TPEIMCTOR 10/ KOHTPOJICM TIperoiaparelis (Ha MecTO aBapuu HaHOCST
JIE3pacTBOP, BpeMs IKCIO3UIINN 5—10 MUH; 3aTeM Je3pacTBOp BHITHPAIOT Bia-
TOIOTJIONIAONIEH TKAHBIO, U MPOBOAAT AHTHUCENTUYECKYIO 00PabOTKY U MBIThE
PYK C MBUIOM). B cayuae 3aepA3HeHUs 3apa3HblM Mamepuaiom KOdiCU pyK, auyd,
0COOEHHO NPU HAPYUWEHUU YeN0CIHOCIMU KOXCHBIX NOKPOBOE8 (VKOI, nopes), CTy-
JeHT TOJ KOHTPOJIEM MPEnoaBaTels N0IKeH 00paboTaTh MOBpPEXKIAECHHOE Me-
cto (70 % criuprom unu 5 % Moxom, unu 3 % pacTBOPOM MEPEKUCH BOAOPOIA,
WK IPYTUM aHTHCETITHKOM).

11. B xonye 3zauamus cmyoeHm 00s3aH: VUCIOJb30BAHNBIE MPEAMETHBIC
CTEKJa MOJOKUTL B CHEHMUANBHBIA JOTOK; CAATh ASKYPHOMY OTpaOOTaHHBIN
MaTepHan; MPUBECTH B MOPSIOK MUKPOCKON U pabodyee MECTO; BHIMBIThL PYKH
C MBIJIOM.
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PA3JIEJ 2
IMPUHLIATIBI MUKPOBHUOJOI'MYECKOHN
NTINATHOCTUKU NHOEKIIUOHHBIX
3ABOJIEBAHUU

Haubomnee BaxHOe MecTO B J1a0OpaTOPHOH JHArHOCTUKE WH(CKIIHOHHBIX
3aboNeBaHmil 3aHUMaeT cnenuduueckas MUKPOOUOI0ZUYecKan OUAZHOCMUKA,
KOTOPYIO TIPOBOAAT B OAKTEPUOIOTUYECKOHN, BUPYCOIOTUIECKOM, UMMYHOJIOTH-
YEeCKOH U APYrux J1abopaTopusx.

Ienv mukpobuonozuyeckol OUuazHOCMUKY — YCTAHOBUTEL HATMUUE WM OT-
CYTCTBHE B MCCIEAYyEMOM Marepuaie Bo30yauTens 3a0oieBaHUsS M Ha OCHOBA-
HUHW JTOTO paciu@poBaTh 3THOIOTHIO 3a00JIEBaHUS U 00OOCHOBATh COOTBETCT-
BYIOIIIEE JIEUEHUE.

3aoauu muxpobuonoeueckux ucciedo8anulti — MIACHTHPUINPOBAThL MHK-
POOPTaHU3MBI B MCCICAYEMOM Matepuale, Ompe/eIUTh UX BUJIOBYIO TTPUHAJ-
JTEKHOCTB, MOp(oIoTHueckie, OMOXUMHUUYECKHE, TOKCUTEHHBIE U aHTUTEHHBIC
CBOMCTBA (YTO MO3BOJAET MOCTABUTH MUKPOOMOIOTHUECKUI IMATHO3), a TAKKE
YCTAHOBUTH aHTUOWMOTHKOYYBCTBUTEILHOCTL BBIACIEHHBEIX MUKPOOPraHU3MOB,
YTO WrPaeT BAKHYIO POJIb B alrOPUTME BHIOOpA aHTUMHUKPOOHBIX MpemapaToB
JUTSI STUOTPOITHOM Tepanuy UHGHEKIIMOHHOTO 3a00JICBaHMSL.

Muxkpoduosiornyeckas AUATHOCTUKA MHPEKUMOHHOI0 3a001eBaHUS CO-
CTOUT U3 TpeX 3TAMNOB: NPEaHATUTUYECKOro, AaHATMTUYECKOr0 M MOCTaHAIMTHYE-
ckoro. IlepBeIM 3TarioM MUKPOOHOIIOrHYIECKOW TUATHOCTHKA SIBIISICTCS MpeaHau-
muy4ecKuil, BKIIOUAIONIUH B3ITHE MaTepuana Alist UCCNeN0BaHus. Anaiumuyeckui
Iman BKITOYACT TIPOBCICHUE PAITMUYHBIX MCTOMOB MUKPOOMOIOTHYCCKON JIUTHO-
cruky. [TocTanayMTudeckui Iran MAKPOOHOIIOTMYECKON TUArHOCTUKY 3aKIIroda-
€TCsl B KIIMHMYECKON UHTEPITPETaliH Pe3yIbTaToB J1ab0paTOpHBIX NCCIEIOBAHMUIA.

Hecmotpst Ha To, 9TO TIpOBEICHHE MUKPOOHOJIOTHICCKIX UCCIICIOBAHUH OT-
HOCHUTCSI K KOMIIETEHLMM MUKPOOUONOTOB, KAXKIBIM Bpay, UMEIMUN JIETI0 CO
crenmupUUecKUMA W HeclelMUIcCKUMY  WHOCKIIMOHHBIMU  3a00JICBaHUSIMH,
JOJHKEH 3HaTh, KaK ¥ Korga HeoOX0IUMO OTOMpaTL MaTepral sl UCCIeT10BaHUH,
Ha KaKWe UCCJEI0BAaHMA €ro HalpaBIiTh M KaK MHTEPIPETUPOBATH MOITyYEHHbIE
pe3ynbrarhl. Ecim MEUKpOOMOJIOTHYECKOC HCCICAOBAHNE JTACT TOJOKUTCIBHBIN
pe3ynbTarT, TO MPEeABAPUTENLHBIN KIIMHUYECKUN TUarHo3 ToMydaeT MOATBepKIe-
Hue. [[na ycmanoenenus 3muono2utdeckol poau 001u2amHo-namo2eHHbIX MUK-
p00606, KaK U3BECTHO, JOCTATOYHO BBIAEIEHUS TTPEACTABUTENST TOTO UIW WHOTO
BUIA U3 MATONOTHYECKOro ovara (He3aBUCUMO OT KOIMYECTBA), OOHAPYKEHUS B
CBIBOPOTKE KPOBH OOJBLHOTO aHTHUTEI MPOTHB BHJIOBLIX aHTHTCHOB MHUKPOOa B
TUATHOCTUYECKOM TUTpPE UIIM HapacTaHWe TUTpa aHTUTENl K HUM B Tipolecce 00-
ne3nu B 4 u Oosee pa3, HAIMYKUE KOPPENSILMH MEXAY BbLAETEHHBIM MUKPOOOM U
KIMHUYECKON KapTuHOoil Oone3nu. CiieoBaTelbHO, B JAHHOM CIyJae MONOXKH-
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TENBLHBIN Pe3yIbTaT MEKPOOHOIOTHIECKOTO UCCIEIOBAHNS — 3TO O0OBEKTHBHOE
(hakTHYECKOC J0Ka3aTelnbhCTBO JTOCTOBEPHOCTH KIWHWUYECKOTO JUarHosa. B cay-
yae @vloeneHUs YCI08HO-HAMO2EHHbIX MUKp0oO06 Nedalui Bpad JAOJDKEH Tpa-
BUJILHO OLIEHUThH 3THOJOTHYECCKYIO 3HAYUMOCTh BBIJISIICHHBIX OT OOJTBHOTO MUK-
POOPTaHNU3MOB, CKOPPEKTUPOBATH HA OCHOBAHUH JIAHHBIX MHKPOOHOJIOTHICCKO-
T'0 UCCIEAOBAHUS TPOBOJIUMYIO MMALIUEHTY aHTUMHUKPOOHYIO XUMUOTEPAITHIO.

MarepuaJ 1js MEKPOOHOJIOTUYECKUX UCCIIeOBAHTI

JIroboe MHKpOOHOIIOTHYCCKOE MCCICA0BAHNE HAYMHACTCSA CO B3SATHS HC-
cieayeMoro marepuana. Buj mcclielyeMoro Matepuana 3asucum om yeiu
uccneoosanusi. Ilpu muxpobuonozuveckoi ouacHocmuke 3a001e8anuss KINHU-
YECKHI MaTepHall 3a0HpacTcsa U3 OopraHu3Ma 00JIbHOr0 U/HIIH HOCHTEA. B 3TOoM
ciaydae MaTepHaIoM I MCCIEIOBAHUS CIy)KaT pa3IMYHbIe OMOJOTHYECKHE U
MATONIOTMYECKUE KUAKOCTH opranusma (KpoBb, THOM, MOKpOTA, JIMKBOP, PBOT-
HBIE MACChl, UCTIPAXXHEHUS U T. 1.) ¥ TKaHb — MaTepuall OUOTICUU OT KUBOTO
Opranu3Ma Wid ayTONCUU OT Tpyna (TpPYMHbIMH, CeKIMOoHHubIA MaTepuain). Beibop
Marepuaia Jis 1abopaTopHON TUATHOCTUKHM WHOEKIMOHHBIX 3a00NeBaHUM OTI-
peaensieTcs JIoKanu3arue maToIorHIecKoro mporiecca, 0COOCHHOCTIMH TTaTo-
reHesa 60i1e3HH 1 OMOJIOTHYCCKMMHI CBOMCTBaMH Bo30yauTes (Tadbrma 1).

Tabmuna 1 — Marepuai 111 MUKpOOHOJIOTHYCCKIUX UCCIICI0OBaHIH

Bua nccaeqyeMoro Mmatepuaia

ITpuMepsI 3a001eBaHUi, COCTOSHUIM, MPH KOTOPHIX

(mpumepsI) TMPOBOJAT 3a60P COOTBETCTRYHIIETO MaTepuaia
Cericuc, BO3BpaTHBINA TH(), IPH paHHEN JIMarHOCTHKE
Kpors OproTHOTO TH(A, BUPYCHEIH TenaTuT B 1 Ap.; ipy oT-
CYTCTBHH WK HEICHOCTH JIOKAaTbHBIX 04aror MHQEKINN
Kumeunsie nHpekIun (IU3EHTEPUS, CAIILMOHEILIIE3
UcnpaxHeHus (exumn (1 PHA, ’

SIIEPUXUO3BI, POTABUPYCHBIH TACTPO3HTEPUT U JIP.)

PrOTHEIE Macchl

Xoaepa, 00TyTH3M, THIIEBEIC OTPABIIEHUS

Moua

3aboncBanys MOYCBBIBOIAIICH CUCTCMBI (IIUCTHT, TTHEC-
ToHePHT), JCITOCIIHPO3 (B TICPHOA pasrapa OOJIE3IHN)

Mokpota

[MTopaxenne OPOHXOB, JIETKUX (HAIP., OPOHXUT,
TTHEBMOHUS, TyOepKyle3, JIeTHOHeNe3)

I'HoliHOE coslepRUMoOe

NndounuporanHas paHa, pypyHKyI, KapOyHKyT,
abcoece

CIMHHO-MO3TOBas KUIKOCTE
(mMKROp)

MEeHUHTUTEL , OHIL 6(1) AJINTbI

OTtnengeMoce U3 HOCOI'TOTKH, C I10-
BCPXHOCTH MUHIAJINH, K3 3€Ba U AP.

DHTepOoBUpYCHBIE MHbeKLNHM (B 1-t0 Hen. Gone3nn), Me-
HUHIOKOKKOBasl HH(EKLM, aHTHHA, GapUHTUT, T Tepus

BhbInenennst U3 TTONORBIX OpraHoB
(HapuMep, OTIIENsIeMOE U3 YPETPEI)

Tlonopes

Lllpu nposedenuu mMudemuoI02UYecKo20 anaiu3a — JIONOIHUTENBHO HC-
CICIYIOTCS TPOOBI U3 0OBEKTOB BHEIIHCH cpeibl (BOABI, BO3AYXa, MOYBKI, MIPO-
JYKTOB MUTAHUS, CMBIBBI C IPEIMETOB U JIp.).



OO6mue nmpaBuia 3a60pa, XpaHeHUs] W TPAHCHOPTHPOBKH MAaTepHAIa
JUISI MUKPOOUOJIOTHUECKOT 0 UCCIeT0OBAHUS

PesynbTarel IUarHOCTUKM MHOTMX MHUKPOOHBIX 3a00JIeBaHMI BO MHOTOM
3aBUCAT OT MPABUIIBHOTO BRIOOpA MaTepraia U COOMOACHUS CIEIYIOIINX YCIIo-
BHI €ro 3a00pa, JOCTaBKU, XpaHCHUS H 00pabOTKH.

1. Bu0 mamepuana onpedensiemcsa KIUHUYECKOU KAPMUHOU 3a0071€6a-
HUA, U OH JOIDKEH COOTBETCTBOBATH JIOKANM3ALUU MPEANoIaraéMoro Bo30yau-
TEJNS B OpraHW3ME Ha JIAaHHOM D3Tare TartorcHeza Oone3nn. Hampumep, mpu
OpOHXOJIETOUHBIX 3a00JIEBaHUSX JUIS UCCIENOBaHUS OEpyT MOKPOTY, TIPH TIOpa-
MKEHUSIX MOUYEBOU CUCTEMBI — MOUY, U T. 1. B cliyuasx OTCYTCTBUS WU HEICHO-
CTH JIOKAJLHBIX 0YaroB JIJIs UCCIIEI0OBAHHUS OCPYT KPOBb.

2. Cobupaom docmamo4yHoe Koauuecmeo mamepuana (Halpumep, NpH
UCCIeIOBAaHUHU KpoBU OepyT 5—10 M1 kpoBH).

3. Mamepuan 6epym no ¢03mMoicHOCMU 6 HAYUATLHOM Repuooe 00131,
T.K. IMCHHO B ATOT IEPHO]I BO3OYAUTEIN BBIICIISIOTCS dallle, UX OOJbIIe, OHU
UMEIOT OoJiee THUIMUYHYK JIoKanu3anuto. PaHHUN STUOIOTHYECKUM JUarHo3
npeanoiaraeT 0onee paHHee v, cleaoBaTenbio, 6onee 3 hekTuBHOE Teuenue u
Po(PUIAKTHKY HOBBIX CTy4acB OOIIC3HH.

4. 3abop mamepuana 0071)ceH OCYUIECMETIAMBCA 00 HAYUANA AHMUMUK-
pooHoit mepanuu. Ecnu Takas Tepanus Hayata, TO €€ NpU HEOOXOAUMOCTH Ha-
70 TipepBath Ha 1—2 dHs, a TOTOM TPOW3BOJUTEL 3a00p MaTepuana. Tak e mo-
CTYNAIOT TIPU TTOBTOPHBIX UCCICOBAHUSX.

5. Heo6x00umo npedynpedums 603MONCHYI0 KOHMAMUHAYUIO MAMEPUA-
14 cOOCMEEHHON HOPMAJIbHOU MUKDPOPIOPOU 60IbHOZ0 U MUKDOOAMU OKDY-
scarouient cpedwl. J{ns 3TOTO TOIydCHHUE Marcpuaia JOJHKHO TPOBOJIUTHCI B
ACENITUYECKUX YCIOBUAIX, B IPOIENYPHOM KaOUHETE, CTEPUIILHEIMU UHCTPYMEH-
TaMu, B CTEpUIbHYI0 nocyny. Kpome Toro, myTH, 4epe3 KOTOpPbIE€ BBIAEISAETCS
UM OCepeTcs MaTepHal, JOKHBI OBITh MaKCHMalbHO OCBOOOXKIACHBI OT HOP-
MaTEHON MUKPODIIOPHL.

6. Cnedyem npedynpeoums 603MONCHOCHb HONAOAHUA 6 MAMEPUATL AH-
MUMUKPOOHBIX npenapamoé (Ie3MH(PEKTaHTOB, AHTHUCENTHKOB, AHTHOHOTH-
KOR), UCKIIFOUUTh KOHTAKT C METAJUIAMH, C BATOM.

7./ I060it KniuHuYecKul mamepual O0JHCeH DACUEHUBAMbCA KAK HO-
MEHYUATbHO ORACHBLL 014 uenosexa. 1lodaToMy mpu ero 3abope, XpaHEHUH,
JTOCTaBKe, 00paboTKe BO U30EKaHUE 3apaKCHUS NODKHBI COONIONATHLCS TaKhe
e MEPBI TEXHUKH 0€30MacCHOCTH, KaK B MUKPOOHOIOTHYECKOI 1adopaTopHH.

8. Ilocne e3amus mamepuan ¢ 603MOMNCHO DoJlee KOPOMKUE CPOKU Heoo-
X00UMO 00CmMAsUmMb 8 1ADOPAMOPUI) U HAuams e2o uccileoosarnue. 1lpn or-
CYTCTBUU BO3MOKHOCTH OBICTPO IIOCTABUTH €r0 B JadopaTopuio (Hampumep,
HOYBI0), Cro TMOMEIMIAIOT B OBITOBOH XONOMWIBHUK (WM A00aBISIOT KOHCEP-
BAHT); MOKHO UCITOIL30BATH CIEITHATLHBIE TPAHCTIOPTHEIE CPEBI.

9. Troboit docmasnaemvlil ¢ 1A0OPAMOPUIO MAMEPUATL O0IHCEH UMEHIDb
COMPOBOXIAIONMIUNA TOKYMEHT — HAHpAG/IeHUe HA MUKPOOUO0ZUYEeCKOe UC-
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cnedoganue, ipu 0OPMIICHUM KOTOPOTO HEOOXOIWMO yKa3aTh Ha3BaHHWE Y4-
pexaenus, NaHHbie O NAUUEHTE, NMPeABaAPUTENbHBIM KIMHUYECKUN IUarHo3 u
JaTy 3a00JIEBaHUS, TTOKA3aHUA K 00CIIEIOBAHUIO; BUJI UCCIIEIyeMOT0 MaTeprara,
ATy, BpEMsl €ro B3ATHS; 1IeJIb U HAUMEHOBAHUE WCCIECNOBAHUS, (HaMUIIUI0 U
MIOAMUCH Bpaya, HaNPaBJIAIONIero MaTepuanl.

10. B npouecce oocmaexu mamepuan cieoyem obepezamsv om Oeiicmeus
ceema, menia, X0100a, MeXaHuueckux nogpercoenuil. JIydmnie BCero JOCTaBISATh
B CIICIHAIBHBIX MCTAIDIMYCCKUX KOHTEHHEpaX, KOTOphIe yI00HO OYUIIAaTh H 00e3-
3apaXuBaTh. Hemb3s oTparnaTs MaTepuai ¢ O0ILHBIMU U CITyJaitHBIMU JIFOIBMH.

11. ITocne uccnedosanus ocmamxu mamepuand RoOaelHcam YHUYMO-
Jcenuio (Tydlle aBTOKJIABUPOBAHUEM UIIU CKUTAHUEM), a TIOCYNa, KOHTEHHEPHI,
WHCTPYMCHTHI — 00€33apakUBaHUIO.

OO011ee MoHATHE 0 METOAAX
MHUKPOOHOJIOTHYECKHUX UCCIeI0OBAHMNM

Muxpoonosiorndeckasi JHATHOCTHKA BKJIIOYaeT B cedsl cieayloniue
OCHOBHBIE METO/IbI:

1. Mukpockonuyeckuii memoo OCHOBaH Ha M3Y4CHUH MOPQOIOTHICCKHX
CBOMCTB MHUKPOOPTAaHU3MOB € WCIIONB30BAHUEM PA3JIMYHBIX BUJIOB MHKPOCKO-
TUH; B OAKTEPUOJIOTHH MUKPOCKOTIMYCCKUN MCTOJI TOJTyYHII Ha3BaHHE — OaK-
TEPUOCKONNYECKHUH, B BUPYCOJIOTHH — BUPYCOCKOITMYECKHH.

2. Kynemypansnotit Memod: B 6aKTEpUOIIOTHH MOIYyYWJ Ha3BaHue — Oak-
TEPUOJIOTHYCCKUH (OCHOBAaH Ha BBIJCIICHUH YHCTBIX KYJIBTYp OakTepuil W HMX
JTanbHeUel uaeHTH(UKaINN), B BUPYCOIOTHH — BHPYCOJOTUIECKHI, B MUKO-
JIOTUH — MUKOJIOTHYECKU .

3. Buonozuueckuii (sxcnepumenmanbhsil ua 6uonpoda) memoo OCHOBaH
Ha 3apa’keHuM 1adopaTOPHBIX KUBOTHBIX MCCIENYEMbIM MATEPHAIIOM C LENbIO
BOCTIPOU3BEACHUS Y HUX MHPEKITMOHHOTO 3a00IEBaAHNS.

4. HmmyHonozuueckuili Memoo peJIcTaRIgeT coO0M COBOKYITHOCTh METO-
JIOB, OOLIUM 1T KOTOPBIX CIYKUT WUCIOJBL30BAHUE B IMAarHOCTUYECKUX LENIX
UMMYHOJIOTHYECKUX PEAKUMM (BapUaHTHI METOHA — CEPOJIOTHYECKasT WIACHTH-
(hUKaIMsI MUKPOOPTAaHU3MOB, CEPOIIOTUUCCKUM, aJlIepTrOJIOTHUCCKUN METOJIHI).

5. Monekynapuo-zenemuueckuii Memoo OCHOBAaH Ha oOHapy:KeHUU ¢par-
MeHToB reHoma (Monexyn JHK, PHK) Bo30yauTens B OHoNOrudyeckoM mare-
puaie (MeToJ MOJCKYIIpHOU TUOpUAN3AIINY, MOAUMepa3Hasl ICIHas peaKIus,
CEKBEHHPOBAHUE U JIp.).

[Tpu nuarHocTUKe HHPEKIIMOHHOTO 3a00JICBaHUS YaCcTO OJUH U3 ITUX Me-
TOZIOB SIBIIIETCA OCHOBHBIM, a JIPYTHE€ — BCIIOMOTaTEIbHBIMM.

Oco0oe 3HaYeHUe NPHOOPETAIOT Memo0bl IKCHPEeCC-OUdCHOCHMUKU, KOTO-
pBIC MO3BOJIAIOT TTOCTABUTh MUKPOOUOTOTUYCCKUAN TUAarHO3 B TCUCHUE KOPOTKO-
ro NPOMEKYTKAa BpeMEHHU (OT HECKOIBKUX MUHYT /10 HECKOJIBKHX HacOB) C MO-
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MEHTa JOCTAaBKH MCCIeAyeMOoTo Marepuana B 1adoparoputo. K auciy skcnpecc-
METOAOB OTHOCAT: PEaKUUI0 UMMYHO(DIIO0PECUESHINU, UMMYHO(PEPMEHTHBIN
aHau3, MOJMMEPA3HYIO LEMHYI0 peakIuio, XpoMaTrorpaduro 1 Ipyrue.

KoHTpoJIb KavecTBA J1a00pPATOPHBIX HcCIeT0OBAHUIA

KouTtpons kauecTBa 1a0OpaTOPHBIX HUCCIEIOBAHUN JOIKEH TMPOBOIUTHCS
Ha BCEX 3Tanax Kak yCTPOUCTBA COOTBETCTBYIOLICH abopaTopuu, Tak U odec-
MeYEHNs KaXJ0ro 3Tara UCCIeIoOBaHUM, CTaHAApTU3AINN UCTIOIB3yeMOoro 00o-
pyIOBaHUS, CTAHAAPTHU3AUUM PEAreHTOB, MPUMEHIEMBIX B HCCIEIOBAHUIX,
CTaHJIApTH3AIUU CXEM W MCTOJMK, MPUMCHSIEMBIX B Jlaboparopuu. Bce mccie-
JIOBAHUS, TIPOBOIUMBIE B MUKPOOHOJIOTHIECKIUX TTa00paTopusiX, MOIKHBI OCY-
HICCTBIITHCS COTJIACHO YHHU(DHIIMPOBAHHBIM METOIUKAM 110 BBIJICICHUIO YUCTHIX
KyJbTYp, UACHTUPUKAINKA WX U ONPEACIICHUI0 TyBCTBUTEIBHOCTH BBIJICTICHHBIX
MUKPOOPTAHU3MOB K aHTHOMOTUKAM.

Kontpoab kadecTBa J1a00paTOPHBIX HCCIET0BAHMM 110pa3/ielsieTcs Ha
6HympeHHuu (MIPOBOIUTCS BHYTPU ITabOpaTOpUU TEepcOHAIOM 3TOH Jadboparo-
pUM) U 6Hewinutl (CO CTOPOHBI KOHTPOIMPYIONIUX OpraHu3aIui).

Oba muna KOHmMpPOAs cmaeiAm uyeu: ONPEACIUTH, HACKOIBKO IOCTOBEp-
HbIC, HAJIGKHBIC W CPAaBHUMBIC PE3YNbTaThl BhIIaeT Ja00paTopusl WM KOHKPET-
HBIN JTA0OpATOPHBIM PA0OTHUK; BBISCHUTH, HA KAKUX JTanax WUCCICIOBAHUS J0-
MyIeHbl OMMOKH, MPUBEATINE K TTOMTYISHUIO HEKaueCTBEHHBIX Pe3ylbTaToB, Ka-
KOBa MPUPOJa U MPUIUHBI OITUO0K; MPEITOKUTL TYTH K YCTPAHEHUIO OIIUOOK.

Ipunuunet konmponsn:

e OcyIecTBICHUE KOHTPOIIST Ha BCEX ATAlax MCCIeAoBaHUs OT 3a0opa Ma-
Tepualla JI0 BbIa4yK pe3yllbTara.

e BiitoueHne B MpoBepsAEeMbIE CEPUN aHAIM30B CTAHJAAPTHBIX KOHTPOIb-
HBEIX 00pa3IoB.

e CucremMaThueckass TTpoBepKa BceX JabopaTopuil W BCEX COTPYIHUKOB,
0COOCHHO TeX, MOKa3aTelId KOTOPHIX BHI3LIBAIOT COMHCHUS.

Ilposepke noonexncam:

1. TouHnocTh pe3ynbTaTa.

2. llpaBunbHOCTL pe3ynbTaTa (HATPUMEpP, TPAaBUILHOCTL WIECHTU]UKA-
MU MUKPOOPTAHU3MOB, BEIUUYUHBI TUTPOB aHTUTEN). llpasunvHocmov uiu
0ocmogepHocmb — HTO KAYeCTBO U3MEPEHUN UK pe3ynbTaTOB aHANU30B, KO-
TOpOE JaeT pPe3ysbTaT (CpeaHee 3HaUEHUE ), COOTBETCTBYIOIIUMA HCTUHHOMY.

3. CpaRHUMOCTB pe3yiIbLTaTOR (B Mpeaenax Jadopatopun). CpasHumocms —
KaucCTBO U3MEpPCHUH, oTpakarolice OIIU30CTh JAPYT K JAPYTY Pe3yiIbTaToB U3Me-
pEHUH, BLIMOTHEHHBIX B OJJUHAKOBBIX YCIOBHUSX.

4. Bocipou3BOJUMOCTE PE3YABTATOR. Bocnpouzsooumocms — KadecTBO
U3MCpPCHUH WM Pe3yJIbTATOB aHAIM30B, OTpaXKarolice OIM30CTh OPYr K JIPYyry
pe3ynbTaTOB U3MEPEHUN (aHATU30B), BHIMOJIHEHHBIX B PA3HBIX YCIOBUAX (B pas-
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HEIX J1a00paTOPHUSIX WM B OJHOW Ta0opaTOpHH, HO B Pa3HOE BPEeMs WM Pa3HEI-
MU COTPYAHUKAMMU).

5. ComocTaBUMOCTL W BeNWYWHA pa3zdpoca pe3ynbTaToB, BBITONHEHHBIX B
pasHbIX 1abopaTopUsX.

Memoowvl konmponsa

1. Pacceiika B 11aboparopuy KOHTPOJIBHBIX CTaHIAPTHBIX 00pasioB (1po-
ObI, Ma3KH, IITAMMBI, CBIBOPOTKH U JIp.), KOMMUECTBEHHBIE 1 KAUeCTBEHHbBIE Ta-
paMeTpsl KOTOPHIX HEU3BECTHBHI KOHTPOIUPYEMBIM J1a00OpaTOpUiIM UM JIMLAM H
W3BECTHBI KOHTpOIMpytomm. JlabopaTopru JOMKHBI JaTh OTBETHI Ha 00pa3Iibl
B CTPOr0 OINpPENENICHHBI OrpaHUUYEHHBIN CPOK.

2. OnHOBpEMCECHHOE NapallIcIbHOC MPOBCICHUE HCCICAOBAHUA KOHTpPO-
JUPYEMBIM M KOHTPOJHUPYIOIINUM JIMLOM C IOCIEAYHOIIUM COIOCTaBIECHUEM
pe3yIbTaToB.

3. TlpoBepka TpaBUIBLHOCTH BHITIONIHEHHOW Tekyiled padoTwl (oxbop u
IIPUTOTOBJIEHUE CPEbl, PaCTBOpA, PEAaKTUBA, Pa3BENEHUA CHIBOPOTKU, OIpeje-
JEHUsSI TUTOTHOCTH OaKTepHaibHOW CYCTIEH3UH U Jp.).

4. CuctemMaTHUeCcKOe BelleHHEe rpaduka pactpeneneHuss pe3yinbTaToB KakK-
JIOT0 THUIA aHAJIM30B B KaXK 101 1abopaTopyru.
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PA3JEJ 3
METOJIBIl MUKPOBUOJIOTUYECKNX
NCCJIEJIOBAHUIA, TPUMEHSEMBIE
JUTSL TUATHOCTUKU BAKTEPAAJTLHBIX MHOEKITI

Muxkpoobuojioruyeckas [IMATHOCTUKA OaKTepUAILHBIX HWHeKuuii
BKJIIOYAET B ce0sl 5 0CHOBHBLIX METO/I0B:

1. Muxpockonuveckuii (baxmepuockonuyeckuii) memod OCHOBAH Ha U3Y-
YEHUU MOPQOTOTUIECKUX CBOMCTB MUKPOOPTAHU3MOB C MCTIOIB30BAHHUEM Pa3-
JUIHBIX BUJIOB MUKPOCKOTTHH.

2. Kynemypanvusui (baxmepuonocuueckuti) memoo OCHOBAaH Ha BBIJICIICHUH
YUCTHIX KYJIbTYp OakTepuit U Ux JanbHEHTIEH naeHTuGUKaImu.

3. Buonozuueckuti (xcnepumeHmanbuslil Ui ouonpoba) memod OoCHOBAH
Ha 3apakCHUM Ta00PATOPHBIX KUBOTHBIX MCCICAYCMBIM MaTCPHUATIOM C IICJIBIO
BOCITPOM3REJICHUS Y HUX UHQEKITMOHHOTO 3a00JICBaHUS.

4. Ummynonozuueckunt memoo TPEJACTABISICT cOO0H COBOKYITHOCTH METO-
JIOB, OOIUM JIJIs1 KOTOPBIX CIYKUT WCIONB30BAHUE B JIMATHOCTHYECCKUX IIENISIX
UMMYHOJIOTHYECKUX peaklUuil (BapuaHThl METOJa — CEPOJIOrHYecKas UIEHTHU-
(UKaMsI MUKPOOPTAaHU3MOB, CCPOTOTHUCCKUH W aJUICPTOIOTHICCKUA MCTOBI ).

5. MonexynapHo-eenemuueckuii Memoo OCHOBaH Ha OOHApYKEHWUH (hpar-
MeHTOB reHoMma (Moniekynsl JIHK) Bo30ymuTens B OMOTOTHUYECKOM MaTrepuane
(MeTom MOJIEKYISPHOM TUOPUIU3AINH, TTOIMMEpa3Has LeMHas peakius, ceKBe-
HUPOBAHHUE U JIp.).

Mukpockonuueckui (0aKTepUOCKONUYECKUIT) METO

Mukpockonu4ecKuii MeTOd — METOJI, OCHOBAHHBIN Ha u3yuenuu mop@o-
JIO2UYECKUX CBOUCME MUKPOOP2SAHUIMOE B UCCIElyeMOM MaTepHale (MaTojoru-
YECKH MaTepuall, 1abopaTopHas KyJIbTypa) ¢ UCIOJIb30BAHUCM PA3IIMIHBIX BH-
JIOB MUKPOCKOITHH.

OcHosHasa yeab Memooa — YCTAaHOBIIEHUE 3THOJNOTMM MH()EKUUOHHOIO 3a-
OoreBaHUsA, a TAKXKE ONPCACIICHUC YHCTOTHI BBIJICIICHHON YHCTON KYJIBTYPHI.

Hocmouncmea memoda: ObICTpOE TIOMYUEHHUE PE3yNbTaTOB, TEXHUYECKAS U
SKOHOMMYECKAs JOCTYIMHOCTD, TPOCTOTA.

Heodocmamku memooda: Manasi 4yBCTBUTEITBLHOCTE (OMPENEHIETCS OKOIO
10° 1 Gonee GakTepuii B M1I); B KaKoif-To Mepe Hebesomacen (paboTa ¢ KUBBIMH
MUKPOOPTaHU3MAMHU); CIOKHOCTH B PACMO3HABAHUM CXOXHMX MO Mopdororuu
MUKPOOPTAaHU3MOB pPa3HBIX BUIOB U PONOB, W3-3a HATUYUS MUKPOOOR-
JTBOMHUKOB; HEBO3MOXHOCTh UACHTUGMHUIIMPOBATH B CBA3U C U3MCHCHUECM Xapak-
TEPHOU MOPGONOTHN MUKPOOPTAHU3MOB MO ASUCTBHEM psiaa (pakTOpOB BHENI-
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Hel cpellbl, B IepBYI0 04epeh aHTUOMOTHUKOB. DTH 00CTOATENLCTBA TPUBOAST K
TOMY, YTO JIMIIb MNPU HATNYUU MOP(POIOTHYECKUX OCOOEHHOCTEH MHUKpOOpra-
HU3MOB U TUMWYHOM JIOKATW3alMK B COYETAHUW C TPABUILHO BBIOpaHHOMU
OKpacKoU M TUTIOM MUKPOCKOIMHM TIperapaTa MOTYT TTO3BOIUTE CAENATE 3aKITto-
yeHue 00 3THoNoruu 3adonesanus. B UHBIX coydasX MUKPOCKOTTMYECKUN METO
yalie MCIONb3yeTcs Kak OpUEHTUPOBOUHBIN, TIPEeIBAPUTENLHBIN METOA Mcce-
JIOBAHUS, a TIPH HEKOTOPHIX BHJIaX WHGMEKITMU OH BooOIIe onyckaercs. bakre-
PHOJIOT, TIOJIYYHB OPUCHTHPOBOYHBIC CBEJICHUS O MPCATIONIaracMOM Bo30yanTe-
Je, ero KOHILEHTPAllMh, COUETAaHWN C CONYTCTBYIOIIEH MUKpodIopoii, onpeae-
JSCT TAKTUKY JTATBLHEUITICTO BRIJICIICHUS YUCTOU KYIbTYpPHI BO3OYIUTCIA.

Mopdosornueckue CBOMCTBA MUKP OOPTaHU3MOB:
1. @opma MuKpOOHOI KIIeTKH (pHcyHOK 1).

Pucynok 1 — ®opmbl 6akTepuii (Ha mpuMepe HEKOTOPLIX MUKPOOOB):
A — xokkoBunnrle; b — nmamoukoBunnrie; B — U3BUTHIC

2. Pasmepbi MUKPOOHOM KIIETKH.
3. Bzaumnoe pacnonooicerue ocobeil 6 npenapame (PUCYHOK 2).

r \'.:‘.‘V,.....Frﬁ* 5 )

% ’—A_

Pncyﬂmc 2 — B3anMHoe pacnojoKeHne 0c06en B IIpenaparte (IpUMepkHl):
1 — s1mepuxun (Xa0THUHOE, OECIIOPATOTHOE PACIONOKEHUE); 2 — MHEBMOKOKKH, TOHOKOKKH,
MEHWHTOKOKKH (IMTITOKOKKH — pacrojiaratoTes mapaMu); 3 — cTPenTOKOKKH (TIeMOYKH

KOKKOB); 4 — cTpenTobakTepun (I[eMOYKH Nanodek); 5 — capluHbI (TaKeThl KOKKORB);
6 — cTadHITOKOKKH (00pa3yroT CKOTIIEHUS B BHIe BUHOTPaIHONW TpO3/IH)

4 3awumnule (criopa, Karcymna) U 0onoaHumenvHvle (BKIFOYEHUS, KTYTHKH
U p.) cmpyKmypHble KOMNOHEeHMbl MUKPOOPraHu3Ma.

5. Tunkmopuanvrele ceoiicmea (CIOCOOHOCTH MUKPOOPTAHU3IMOB OKPAILIH -
BaThCs OTPEJICTCHHBLIMU KPACUTEITSIMHU ).

OTAIIBI BAKTEPUOCKOIIMYECKOI'O METOJJA

1. 3abop uccmeayeMoro Matepuaia.
2. TpancmopTHPOBKA €T0 B Ta0OPaTOPHI0, MOATOTOBKA K MCCIEIOBAHUIO.
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3. IIpuroroBiieHUEe MUKPOCKOITMYECKOT O TIpernapara.
4. Mukpockonus 1 u3y4eHue MophoJoruueckux CBOMCTB MUKPOOPraHU3MOB.
5. OuenHka pe3ynbTara v 3aKJIFYeHUE.

TUTTBI MUKPOCKOITMYECKUX TTIPEITAPATOB

B nadopaTopHoOii MpaKkTHKe HCIMOJB3YIOT clelylllHe THIBI MUKPO-
CKONMMYECKUX MpenapaToB:

1) GakTepuonorndeckuii mpenapar-Ma3ok ((PUKCHpPOBaHHBIN);

2) npenapar-oTIeYaToK;

3) Ma3Ku-OTHU3HEIIRI;

4) «BUCSAYAA» KAMIIA U «pa3faBleHHasy Karis;

5) TOHKUI Ma30K KPOBH;

6) «ToJCcTasH Karuist KpOBH.

BbakTrepuosiornyeckuii mpemapar-Ma3ok. bakTepuonoruueckuii Masok
UCIOJIB3YETCA HanboJiee 4acTo. DTallbl IPUTOTOBIIEHHUS Tpeliapara-Ma3ka: cob-
CTBEHHO MPUTOTOBIIEHNE Ma3Ka, €ro BhICYIIMBaHUE, (PUKCAINS, OKpaIlMBaHUE.

ITpenapar-oTneyaTok

['oTOBAT M3 OpraHOB TPYIOB CIEAYIOIIUM 00pa3oM: MPUKACAIOTCS IpeNl-
METHBIM CTEKJIOM K MOBEPXHOCTH Pa3pe30B, BBIMOIHEHHBIX CTEPUIIbHBIM CKallb-
IeJeM WA BRIPE3AI0OT U3 OpraHa HeOONBIION KyCOUYeK U, B3SB €ro MMHIETOM, He-
CKOJIBKO pa3 MPUKACAIOTCS TTOBEPXHOCTRHIO pa3pesa, Kak MedyaThio, K MPeAMETHO-
My cTekiy. DUKCHpYIOT Ma3Ky Ha TITaMEHU WITH, €CTIU XOTSIT COXPAHUTh CTPYK-
Typy KIETOYHBIX 3JIEMEHTOB OpraHa, B XHUAKOM (ukcarope: cmech Hukudopona
(paBHBIC 0OBEMBI YTUIOBOTO CUPTA U d¢upa) — 15 MUH, METUNOBBIM CITUPT —
5 muH. OxpamuBaroT GyKCHHOM (MM METUIJIEHOBBIM CUHUM) U 110 [ 'pamy.

Ma3sku-01n3HenbI

I'oTORST U3 UccHeAyeMOTO MaTepuana BI3KOW KOHCUCTEHIIUM, THOS U MOK-
POTBI, CIEAYIONINM 00pa3oM: MaTepHall MPOKAJIEHHBIM U OCTY)KCHHBIM MTHHIIETOM
WM TICTIICH HaHOCST Ha CepeluHy TPEIMETHOTO CTEKIa, 3aTeM TUIOTHO MPUKPHI-
BAIOT €TI0 JPYrUM IIPEIMETHBIM CTEKIIOM TaK, YTOObI OCTallach CBOOOIHON TPETh
NepBOro U BTOPOro cTeKois. B3sB
3a CBOOOJIHBIC KOHIILI 004 CTEKIIA,
pa3lBUTAIOT UX B CTOPOHBI 0OcH-
MU pyKaMH: TMOJy4darTcs ABa
paBHOMEPHBIX OOJNBIIMX Maska

(pucyHnok 3). Pucynok 3 — IlpuroToBieHne Ma3ka
M3 THOS © MOKPOTBI

HpenapaTbl «BUCAY AT KAILIA U «pasaaBJcHHasT Kallisd

Ucnonb3yroT ipu uccleg0BaHUN MUKPOOPTAaHU3MOB B )KUBOM COCTOSIHWH,
TJIABHBIM 00paszoM, A7 HU3ydeHUS HOpMBI U TMOABUKHOCTH OakTepuii. OcoOeH-
HOCTH TIPW TIPUTOTOBIICHHN JTaHHBIX MPEMapaToB: UX HC (PUKCUPYIOT U HC OKpa-
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mwuBatoT. bonee ymoOHBIM croco0oOM sl U3YYEHMs TIPenapaToB «pa3iaBlieH-
Has» Kamig U «BHUCSYAs) Kalllsd MPEACTaBIAIOTCS TEMHOIMOIbHAS U (Pa30BO-
KOHTPACTHAS MUKPOCKOITUA.

«Bucsauasy xannsa (pucynok 4). Kammo ucciaeayeMoro Marepuana HaHOCST
Ha CEepennHy 00e3KUPEHHOIro MOKPOBHOIO CTEKNa. 3aTeM OepyT BTOpPOE TIpe.l-
METHOE CTEKJIO C YrITyOIeHUuEM B LEHTpe (JIYHKOI), MpeaBapuTENBHO CMa3aB Ba-
3¢JTUHOM Kpas JIYHKU, U HAKIAJILIBAIOT €ro0 HAa TTOKPOBHOE CTEKIIO TaK, UYTOORI
KAl HaXoWiach MPOTUB 1IcHTpa JTyHKH. [Ipenapar ObIcTpo 1epeBOpavnBarOT
MTOKPOBHEIM cTeKIIoM kBepXy. Karutst qomkHa cBOOOZHO CBHCATh B YIIyOIJIEHUE,
HC COllpUKacasIch ¢ ero JTHOM U KpasMmu. B pe3ynasTaTe ob6pazoBaiach repMeTUY-
HO 3aKpbITasl BIaKHAd KaMepa, B KOTOPOH Karjis JOJT0 HE BbICKIXACT.

/V/\,J NOKpOEHOE

E | cTaKno BaienHH
=t y -‘“""-.. o

a r, ’ -
i L_LQHLN 9

MHERPOOPraHHUiIM

PﬂcyHOK 4 — Cxema HNPUTOTOBJCHUA MPENAPATa KBUCHIAA KAILIHA»

«Pazoaenennas» xanns. Ha cepemuHy 00C3KUPCHHOTO TIPEIAMETHOTO
CTEKJIa CTEpPUIBHOU MACTEPOBCKON MUMETKOU HAHOCAT KAL) HMCCIEAYEMOTrO
Marepuaia. OCTOPOXKHO HAKPBIBAIOT («pas3laBiIUBAIOTY») KaIlJIFO IIOKPOBHBIM
CTCKJIOM, HaKJIa/IbIBasi €r0 MHUHIICTOM TaK, YTOOBI B HJIKOCTH HE 00pa30BaINCh
My3bIpbKU BO3AYyXa. Kamms nomkHa 3al0NHUTh BCE MPOCTPAHCTBO MEXAY CTEK-
JaMH U HE BBICTYNATh 32 Kpast MOKPOBHOTO CTEKJIA.

Tonkuii Ma30K KpOBH

Kamnnto kpoBM HaHOCAT Ha Kpail 00e3kupeHHOro TpeIMeTHOTo cTeka. Ma-
30K JENal0T BTOPBIM TPEAMETHBIM CTEKJIOM (KENaTeNnbHO cO UUIM(POBAHHBIM
KpaeM), YCTaHOBJIEHHBIM MO yTiioM 45° mpoaBuUras ero BIOJb MPEAMETHOTO
cTekna BIeBO (pucyHok 5). Ilonywaerca pas-
HOMEPHBIM TOHKHHM Ma30K, KOTOPHIM BBICYILIH-
BAIOT Ha Bo3ayxe. OUKcanys MazKka MPOU3BO-
muTes B KuIKkoM ¢dukcarope (cmech Hukudo-
poBa — 15 MHWH, METUIIOBBEIA CIUPT — 3 MHUH),
HO He Ha rulaMeHu. [lanee Tipernapar okpanm- Pucynok 5 — Hpurorornenue
BAaIOT, HAIIpUMep, 1o Pomanosckomy — I'nm3ze. TOHROTO Masica H3 KpOBH

«Toacras» Kaniaa Kposu

Ha npeaMeTHOE CTEKI0 HAHOCST OOJBIYIO KAarllto KpORU WK 2—3 0OBIU-
HBIC KaIlJIM, KOTOPhIC CMEIIUBAIOT TETIICH MM YIIIOM BTOPOTO CTEKIa, YTOOBI
MOJTYYUIIOCHh TUTOCKOE KPOBSHOE TSATHO pa3MepoM ¢ Hebombiryto MoHety. Ilpe-
napaT BBICYIIUBAIOT Ha BO3AYyXe, HE (PUKCUPYIOT, U OKpalmuBaloT no Pomanos-
ckomy — ['mmsze.
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BAKTEPUOJIOTTYECKHWH TIPEITAPAT-MA30K

JTanbl NPUTOTOBJIEHNUS TpenapaTa-Ma3ka: cOOCTBEHHO MPUTOTOBICHHE
Ma3ka (Tabnuia 2); BEICYIIMBaHKWE Ma3Ka; (hUKcalus; OKpaliBaHue.

Cobocmeenno npuzomoeneHue masKa

Tabnuna 2 — TexHuKa NPUTOTORICHUS NpenapaTa-Ma3Kka U3 KyJlbTyphl OakTepuit

JTansl NPUTOTOBJIEHUS Ma3Ka Cxema yTanoB
1. 1Ipu mpuroToriIeHUN Tpenapara-Maska U3 a2aposoll Kyivniypul DaKTe- '
pyit Ha cepelMHy 00€3RKMPEHHOTO TIPEeIMETHOTO CTekila HaHecTH HeOoh-
MIYI0 Karumio (HQM3HO0TOrMYEeCKOr0 PacTBOPA; TPH TPUTOTORICHUY Mpernapa-
Ta-Ma3Ka U3 6V160HHOU KYbmypsl GakTepyii HU3pacTBOP HE UCIIOIBL3YIOT

2. bakTepuanbHyIO NETIIO B3SITh B MPaBYK PYKY, KaKk MHCUYI PYHKY
(meBmM — Ha00OPOT), U IPOCTEPUINZOBATL €€, BHOCH B ILIAMs I'Opell-
KM (CIHUPTOBKM) B BEPTUKAILHOM MOJIOKEHUH, 10 MOKPACHEHUS. 3aTEM
IIEPEBECTH IIETII0 B TOPU3OHTAILHOE IIOJIOKEHHE M IIPOBECTH €€ B
IJITAMEHU, BKIF0YAS YaCTh NETIEAEPKATEISL

3. ITpobupky ¢ arapoBoil KyIbTYpOH JIepXaTh OOJIBIIUM U yKa3aTelb-
HBIM HanblaMU JIEBOH pyku. BEIHYTH MpobKky M3 NpobupKyu MU3MHLEM
MIPaBOM PYKH, B KOTOPOH HETIIS, U 00XEUb B TUIAMEHH CITUPTOBKH Kpas
TOPIBIIIKA TTPOOU PKU

4. [pocrepunn3oBaHHYIO0 TETI0 OBICTPO BBECTH BHYTPh NPOOHPKH,
OXJTaTIUTh W TIPUKOCHYTHCS K HaJleTy Ha CKONIEHHOM arape WIH e To-
TPY3UTh €€ B OyITHLOHHYIO KYILTYpPY

5. He xacasdcb CTeHOK TPOOUPKU, BRIHYTh TETITEO,
elie pas 6uicTpo oOxkeub Kpas Npobupku U Npob-
Ky HaJl CIIUPTOBKOM, 3aKPLITh TPOOUPKY U TTOCTA-
BUTH B IITATUR

6. Baectu OakTepHalbHOHN IETIICH B3ATHIM MATEpUATl d2apoeoill Kyjb-
mypel OAKTCPUH B KAITO (U3MOIOTHYCCKOTO PAacTBOpAa WIIH HAHCCTH
HETIICH WM CTEPUIIBHOH MACTEPOBCKOM IHUIIETKOH KAILIKO 6)1bOHHOLL
KyIbinypsl Ha TIPEIMETHOE CTEKJI0 U KPYTOBHLIMHU JBMKEHUSIMH TETIU
PAaBHOMEPHO paclIpelie]uTh B BUJE Ma3Ka jquaMerpom 1,0—-1.5 cm

7. HpOCTepI/IHI/IBOBaTL NETIO B IMJIaMCHU CITUPTOBKU

Buicywiueanue maszka. BeICylIUTh Ma30K NPU KOMHATHOU TEMIIEPATYPE.
JIns yckopeHus MpeIMETHOE CTEKIIO ¢ Ma3KoM, OOpalieHHLIM KBEpPXY, BBICY-
ITUTH HaJ TIJIaMEHEM CITUPTORKH B CTPYE TEMIOTO BO3AYXA.

Dukcauus mMa3xka

Ilpouszsooumcs ¢ yenwio:

1) yours MUKpOOBI ¥ clienaTh Oe30macHbIM JamsLHEHTIee 0OpaleHue ¢ HUMU;

2) 3aKpenuTh Ma30K Ha CTEKJIC, YTOOBI OH HE CMBUICS TPU JAIBLHCHIITHX
MaHHUITYJISATIHSX;

3) cnenaTh MUKPOOOB 00JI€€ BOCIPUUMUYUBBLIMU K OKPACKE, TaK KaK YOUThIE
MUKPOOHBIE KIIETKU OKPAIIMBAIOTCS JTyUIlle, YEM KUBLIE.
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Cnocobuvl (puxcayuu:

* Quxcayus sHcapom

Haubonee mpocToif, MpUrogHbIN TTOUTH sl BCEX 0OBEKTOB M CaMBIN pac-
MIPOCTPAHEHHBIH B MUKpoOHMonoruu. [IpuHIINT MeToma: CTEKIO ¢ Ma3KoM, 00-
palicHHBIM KBEpXY, OCpyT yKa3aTelILbHBIM U OOIBITUM TaldbllaMU 3a Kpall U Ipo-
BOJIST B TIaMeHu 3—4 pasa B TeueHue 5—6 c.

» Durcayus HUOKUMU uxcamopamu

[TpuMenseTcs pu UCCIETOBAHUNA MA3KOB KPOBH, TIPENapaToB U3 MOKPOTHI,
THOSI, OPTaHOB M TKAHEH, JJI1 KOTOPBIX (PUKCAIUA KapOM OKa3bIBASTCS CITHIII-
KOM TpyOoHt, U3MeHss CTPYKTYpy KieTok. [Ipu 3ToM dukcaTop HATUBAIOT Ha
Ma3oK WJIM TIpenapar morpy>KarT B COCYA ¢ GUKCUPYIOLIEH KHIKOCTBIO Ha OIT-
peneNeHHoe BpeMs, a 3aT€M BhICYIIIUBALOT.

Ucnonw3yloT crenyiomue sKujakue GUKcaTophl:

® 5TUI0BLIA cnupT — 10-15 MuH;

® METUJIOBBIN CITUPT — 3—5 MUH;

® aIICTOH — 5 MUH,;

e cMech Hukudopora (paBHbie 00beMBI 3TaHONA U dupa) — 15 MuH.

Oxpacka mazka

CriocoObl  OKpalIMBaHUsT MHKPOOPTAaHHW3MOB JICISATCA HA: npocmsle W
cnodcHele, Uy muddepeHtnaibHbIE.

CriocoOHOCTL MUKPOOPraHU3MOB BOCTIPUHUMATL KPACUTENM Ha3LIBAETCS
MUHKMOPUATILHBIMUY CBOUCMBAMU.

IMPOCTBIE METOJbI OKPACKH

IIpu npocmoti okpacke ynorpeoIsercs ToIbLKO OJWH KPaCUTel b, HATIPUMED,
U3 TPYIIbI AHUJIMHOBBIX KpacuTenel: Bonubid pykeun (pykcun Ipetiddepa) —
SKCIO3UIN |—2 MUH WM METWJICHOBBIA cuHUi (cuAbKa Jleddnepa) — axcmo-
3unusa 3—5 Mun (tabnuua 3). [IpocThie METOJbI OKPACKH TMO3BOIAIOT ONpese-
JUTH Hamuune OakTepuil B mpemapate, UX GopMmy, pasMepbl U B3aUMOPACIIONO-
XKeHUEe 0co0ei B MUKPOCKOITMIECKOM TIpernapare.

Tabauna 3 — TlpocToit crioco6 okpaluBaHus Mpenapara-Ma3ka ¢ TPUMEHCHH-
€M aHWJIMHOBOI'O KPaCHTEIIs

Jransl OKpalIMBAHNUS NPenapaTra-Ma3Ka NPoCcTHIM c1I0codoM Cxema JTana

1. Ha ¢uxcupoBaHHBIA Ma30K HaHECTH HECKOJIBKO Kamelh OJJHO-
I'0 KpacuTellsl; BbIAECPKATE BPEMsl DKCIIO3ULUU

2. CMBITB KpacuTelIh U CTHILIHPOBAHHON BOJIOH

3. BeicymmuTh npenapaT (IbTPOBaATLHOH OyMaroi




CJIOXXHBIE METOAbI OKPACKH

Crnosicrvle Memoovl OKpawueanys BKIIOYAKOT MOCIEN0BATEILHOE UCTIONb-
30BAHUE HECKOJIBbKUX KpacuTeneil. ITO MO3BOINSET BBLIABUTH OMNPEIEIICHHbIC
CTPYKTYPBI MUKPOOHBIX KJICTOK M U PepeHINPOBATh OJIHA BH]IBI MHKPOOPTa-
HU3MOB OT JpyruXx. K croocHbiM memooam OKpAcKU OMHOCAM: OKPAacKy IO
I'pamy, o Humto — Hensceny, no byppu — I'uncy, no Heiiccepy, mo 3apa-
TOBCKOMY, TI0 PoManoBckomy — ['uM3ze u apyrue (Tabnmua 4).

Tabmuua 4 — CnoxHBIE METOABI OKPACKH KIETOYHBIX CTPYKTYp OakTepuil u
HCKOTOPBIX MUKPOOPTAHU3IMORB
MeToa oKpacKku CTpykTypa dakTepuii HexoTopble MUKPOOPTAHU3MBI
ITo I'pamy Knerounas crenka
ITo Byppu — I'mucy Kancyna

KucnoroycroiunBeie 6akTepun

IHo Iunaw — Heanceny Crnopst
(a MEHHO — MHUKOOAKTepHH)

o Oxemxko Crnopst

Bxarouenus (3epHa Bo-
ITo Heiiccepy JTIOTHHA Y KOPHHEOAKTe-
puit mudrepun)

ITo Pomanosekomy — I'nm- HyKTeonT Pukkercuu, xnamuauu,
3¢ Y CIHUPOXETHI, IIPOCTENIINE

IIo 3apanosckomy Pukkercun

Oxpacka no I'pamy

Ucnionw3yercd ais onpeaeieHus TUTIa CTPOEHUS KIeMOYHOU CIMEHKU. DTO
OCHOBHOH MeToj B OakTepuoioruu. B 3aBucHMOCTH OT okpacku 1o I'pamy Bce
OakTepuu MNOAPA3NENAIOTCS HAa TPaMIONOXKUTENbHbBIE U TpaMOTpULlATENbHBIE.
I'pamMmonoxuTenbHBIE 0aKTEPUH OKPAITMBAIOTCS B CUHE-DUOAEMOBbIU, A TPAMOT-
pHUIIATELHBIE — B KpACHbIl yeem. TeXHUKa OKpacKH MpeJCcTaBlieHa B Ta0mmiie 5.

Tabmuna 5 — Texnuka okpacku 1o I'pamy

JTan OKpacku Pe3yansTaT oKpacku Ha JaHHOM JTane

1. ®ukcrupoBaHHBIM Ma30K oOKparmBaeTcs reH- | 1 rpammonoxurensawie (I'p+) u rpa-
HUAHOBLIM (pHOIeTOBLIM (TeHIIMAHBHOJIeTOM — | MoTpHuuarensHsie (I'p—) Oakrtepun ok-
I'B): B moan¢ukarmm CrHeBa Ha Ma3oK KIaayT | palllUBaloTcs 3ToM Kpackoit B cHHe-
NOJOCKY (UILTPOBANBLHON OyMmary, NMpOnUTaH- | GUONETOBBIN IIBET

Hy10 pacTeopoM I'B, 1 HaHOCAT 2—3 Karumu Juc-
TIWIIUPOBAHHOU BOJBL. JKCIO3ULUS — 1—2 MUH.
Jlanee Oymary cHUMAaroT, a KpacUTelh CITUBAOT

2. Hanocat pactBop Jlwrons wa | munyry | U I'pt u T'p— Gakrepunm Ha 3TOM >Tare
(Ma30K YEpHEET), MOCHC IKCIO3UIUN €O CITU- | OCTAIOTCS CHHE-(HUOICTOBRIMU
BaIOT
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ITan oKpacku

PE?nyII)TaT OKpPaCcK1 Ha JAHHOM 3Talle

3. OGecupeunBaroT npenapar 96 % 3THIOBBIM
cnupToM B TedeHue 20-30 cexyH[, MoKauuBas
npenapar, 10 MpeKpameHust OTXOXKIeHUs Quo-
JIETOBBIX CTPYEK KPAacUTEI.

[anee nmpenapat mpoMEIBArOT BOIOH

V I'pt+ Gaxrepuii 3a cueT GonblIOro Ko-
TUYecTBa TIEMTHAOTIUKAHA B KIIETOUHOM
crenke ['B u iiog o6pasyior mpodHoe co-
e/IMHEHUe, KOTOpoe YHAepXKUBaeTcs MpH
oGeciBeynBanun cnuptoM (I'p+ OGaxte-
PHH OCTarOTCs cHHe-QHONEeTORBIMH). A Y
I'p— 6axTepuii, BcneacTBHE 0oJee TOHKO-
ro cios NENTUIOINIMKAaHA, KpacsIuuii
KOMIIJIEKC BBIMBIBAETCS CIMPTOM M, Cle-
JIOBATEIILHO, OHU CTaHYT O€CLBETHBIMU

4. JloxpalmgaroT Ma30K BOJHBIM (ykcmHOM (1—
2 MWH), TIPOMEIBAIOT BOJION, BBICYIINBAIOT
¢uUnLTpOBANLHON OyMaroi, HaAHOCAT Karllo HM-
MEPCHOHHOI0 Maca U MUKPOCKOIUPYIOT

I'p+ GakTepun ocraroTcs cune-guonemo-
ebimu, a T'p— OGakTepnu, KoTophle Ha TIpe-
JBIIYINEM d3Tarne 00eclBETHINCh, OKpa-
IUBAIOTCS B KPACHbILL Ysem

Oxpacka no Heiiccepy

SBnsercs OHUM U3 MCTOOOB AT BREIABICHUA 80 IHOMUHOBbIX 3€EPEH.

Texnuxa okpacku

1. ®dukcHpoBaHHBIN Ma30K OKpAIIMBAaOT YKCYCHOKHMCIIOW CHHEKOHN Heiic-
cepa 1-2 MAHYTHI, 3aTEM CIMBAIOT KPACKy, TPOMBIBAIOT BOJIOM.
3. ObpabareiBatoT pactBopoM Jlroroms 20-30 c.

4. OxpaumBaroT Be3yBUHOM 0,51 MHH.; IpOMBIBAIOT BOJOM, BHICYIUUBAIOT
bunbTpoBaBHON OyMaroi, HAHOCAT UMMEPCHOHHOE MAcll0o U MUKPOCKOITUPYIOT.
3epHa BONIOTWHA B KJIETKE OaKTepUU SBISIOTCS BKIIOUECHUSMHU, IO XMUMU-
YECKOM CTPYKType TpEACTaRISIIOT coboit nomudocdatsl. OcoOEHHOCTH BOITIO-
THHA — CIIOCOOHOCTH K MCTaXpOMasnH, T. €. TIPH CI0KHON OKpacKe OHU aJicop-
OHUpYIOT WHBIE KpacHTENH, YeM IIMTOIUIa3Ma, OKpallnBasch B ApPYroi 1ser. B
CBA3M C 3TUM OHM HA3BIBAIOTCA TAKIKE METAXpPOMaTUUECKUMU 3EpHAMH.
BomotiHoBBIE 3epHa 00HAPYKHBAIOT- VQ R \ -
csl, HanpuMmep, y KopuHeOakTepui mdre- S \\/\ ‘:\’\
pun (pHCYHOK 6), U IIpH OKpacke 1o Hetic- /\(}‘ \\~ M
cepy UMTOIUIA3Ma OaKTepHil OKpaIMBACTCs >~ “‘“" %/;\ \«.
B JKENTHIA IIBET, 4 3€pHA BOJIOTUHA — ~ —N\= '-
B TCMHO-CUHHH, TIOYTH YCPHBIN LIBCT.
Oxpacka no luaro — Heabceny
[TpuMeHSTOT TS BRITBIICHHS KUCIOMOYCIHMOUYUBLIX bakmeputi v chop (Tabmmiia 6).

Pucynok 6 — Kopunebakrepuu ﬂnqyrepml

Tabauua 6 — Texuuka okpacku 1o [unto — Henmbceny
Pe3yabTaT okpacku HA TAHHOM JTarme

Cnopoodpasyroniue Kucnoroycroiiun-

JTan oKpacKu daKkTepun BbIe DaKTepuu
(Harnp., GanmIIeL, (marrp., MUK ODOaKTe-
KIIOCTPUIHAHN) pyH TyOepKyTesa)

Bererarusnnie Tena 0ak-
TEpUi U CIOPHI OKpaIlIn-
BAIOTCS B KPACHBIH IIBET

1.Ha ¢uKcHpOBaHHBIA Ma30K HAKIAIBIBAFOT
(UITETPOBATEHYIO0 OyMary, Ha KOTOPYIO HaHOCST
kapOonorbiit gykenn Luns, u 3 pasa mogorpera-
10T HaJl TJIAMCHEM CIIUPTORKH JI0 TIOSBIICHUS Ta-
poB, ToAgTMBas Kpacutenb. Ilocre ocThIBaHHSI
Ma3Ka OyMary CHUMAOT

Bakrepun okpa-
MIUBAIOTCA B
KPacHBIN 1IBET
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OxkoHuaHMue Ta6J'II/II_IBI 6

Pe3yibTaT okpacku Ha JaHHOM JTalle
Cnopooopa3zyromue |Cnopoodpasyionmue
Jran oKpacKku pakTepun 0akTepuu
(wanp., GaluIIIeI, (ranp., GaluIIeI,
KITOCTPH]IHH) KITOCTPH]IHH)
2. llpenapat obecnBeunBaroT 5 % pacTBo- | BeretaturHbic Tena Oak- | Kucnmoroycroidun-
pPOM CCpHOHM KHUCIIOTBI, TIOTPYKas B CTa- | TCpUil 0OCCHBCUMBAIOTCS, | BBIC OAKTECPUH KH-
KaHYUK C KHCTOTOH Ha HECKOJIBKO CEKYH]I, | a CIOphl — HET, TaK Kak croToii He obeclie-
1I0CII€ YEro Ipenapar IPOMBIBAIOT BOJOH | ClIOpbI 00JIaar0T KUCIO- | YMBAIOTCA, OCTAIOT-
TOYCTOUYHBOCTBIO Csl KPACHBIMH
3.TlpenapaT moOKpallMBarOT MeTHUIIEHORHIM | BerertaturHele Tera Oak- | Kucromoycmoii-
CHHUM 3—5 MUH, NPOMBIBAIOT BOMIOM, BBICY- | TEpUH JOKpAIIMBAIOTCA B | Yugble Oakmepuu
TMUBATOT (DHITETPOBATEHOM OyMaroit, HaHOCST | CHHUI (ToTy0ott) TBeT, a OCTarOTCs KPACHO-
UMMEPCHOHHOE MACII0, MUKPOCKOITHUPYIOT €NOpPbI OCTAIOTCA KPACHBIMU | 20 YEema

U3-3a 0cOOEHHOCTEH CBOETO XH-
MUYECKOTO COCTaBa CHOPbl HE 80CHPU-
HUMAIOmM aHUIUHOBblEe KPACUmMeT npu
0ObIYHOM pedicuMe OKPACKU U ocma-
womest OecysemubiMy - (pPUCYHOK  7)
BHYTPU OKPACHBIIUXCS BEreTaTHBHBIX
Ten OakTepuil (HampuMep, TIPU OKpa-
CKE BOJHEIM <13yKCHH0M BCTCTATHBHEIC Picyok 7 — Cliopoodpasylome
Telaa OAKTEepHH OKpacATCs B KpacHBIH GaKTepHm:

IIBET, a CIIOPLI — OECIBETHBIE). 1 — Gamunisl; 2 ¥ 3 — KIOCTPHIMH
YToOBI CHOPHI MIPOKPACHIINCEH, HEOOXOIUMO HCITONL30BAHUE COUCTAHHOTO JIct-
CTBHE TpeX (haKTOPOB: BO3ACHCTBHE KOHIIEHTPHPOBAHHEIX PACTBOPOB KPACOK, BHICO-
KOMW TEMIIEpaTyphl U 00pabOTKa KUCITOTOH (Tak HA3BIBAEMOE TEPMOKHUCIIOTHOE TIPO-
TpaBjmBaHK¢). Bee 3o gocTuraercs criclinaibHbIME CIIOKHBIMA METOIaAMH OKPACKH.

Oxpacka nmo Oxemko

DTOT METOH OKPACKH TAKKE MOKHO MMPUMEHUTH IS BBISIBIEHUS CHOP.

Texnuxa okpacku

1. Ha BricymieHHBIN U He(UKCUpPOBAHHBIN Ma3ok HaHocaT 0,5 % pacTBop
COJNISTHOM KHUCIOTHI JUISl pazMATYeHHUst 000IIOUKH CIOPHI («ITPOTPaBIUBAHUS») U
MTOJOIPEBAIOT OKOJO 2 MUH (ZI0 TIOSIBIIEHUS TAapOB); IPOMBIBAIOT BOIOM, BBICY-
MIUBAIOT, GUKCUPYIOT B TIIAMEHM.

2. Manee npenapat okpammusarot o [umo — Henwceny.

Ipu muxpockonuu criopoodpa3yronmMx 0akTepuil CIIOpbI 33 CYET CBOEH KH-
CIIOTOYCTOUYMBOCTH PYOMHOBO-KPACHOTO IIBETA, a BETETAaTUBHBLIE Tella OakTe-
pUil — CHUHETO.

Oxpacka no byppu — I'mncy

HCHOHBSYIOT AJIST BEIIBIICHUS KANCYIL.
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Texnuxa okpacku

1. B xamnro Tymwu, pa3BeAcHHOW Bojiod B 10 pa3, BHOCAT HCCIICHAyeMBIC
OaKkTepry, PaBHOMEPHO [IEPEMEUTNBAIOT U TIPHU MIOMOIIM CTEKIIAa FOTOBST IIpelia-
par Tak Xke, Kak ¥ Ma30K KpORBH.

2. Ma3ok BBICYILINBAIOT, (PUKCUPYIOT B TUIAMEHH.

3. OkpammBatoT BOOHBIM (PYKCMHOM B TeUYEHHME 3-5 MUH, TPOMBIBAIOT BO-
TI0i1, BBICYIIIMBAIOT, HAHOCAT UMMEPCUOHHOE MACII0 1 MUKPOCKOIIUPYIOT.

Muxpockonuueckas KapmuHd.
B mpemapate mo Byppu — Tuncy ma [T /7 RS U /N I‘
TEMHOM TYIIEBOM (DOHE KaNC)Jbl BUNHBL |, : S S // e \ &
B BHJIE Oecyéemmubix CBETIHIX 0peonos S -~ 7 3"' & /
BOKPYT KPaCHEIX OaKTepuii (prcyHok 8a). [ 7 S i\ \‘!” /)

Ilpu ucnonvzoeanuu npocmozo me- - N A /. =
mooa oxkpacku (HarnpuMep, METHICHOBLIM ‘. ) R o , \ / N /4
CHHMM WM BOJHEIM ()yKCHHOM), KOTOPEIH ™ e =k / 6‘@ /74

MOXET TPUMEHSTHCI 011 OKPACKU Kan-
CYNIbHBIX MUKDOOPeAHU3MO8 8 Maskax y3 ~THCYHok 8 — Kancyinubie 6arrepuu
u ae Karicyjia UMeeT BUJ HEOKPAITECHHOT O
OpeaHos U mKaHell, BOKPYr OAKTEpHH Tak- (karcy A P
. opeona BOKPYT KJIETKH):
ke oOHApyKUBaeTCs OCCIBETHRINA OPEOIT, T.

26 a — KIIeOCHEIITH B YHCTOH KYIThTYpE;
K. Karicyna He OKpansaeTcs (PUCYHOK 80). 0 — OanuIIBl CMOUPCKON S3BBI B OpraHax

Oxpacka 1o merony 3apajaosckoro (MoauduimpoBanabii metoa [ums —
Henbcena)

[TpuMeHIOT N4 BBISIBICHUS PUKKEMCUI.

Texnuxa okpacku

1. dukcupoBaHHBIM TIpenapaT-Ma3ok OKPalIuBalOT pa3BeJICHHBIM KapOo-
JIOBBIM (DYKCHHOM — 5 MUH.

2. TlorpyxaroT mpernapaTr Ha HECKOJLKO CEKYHA B cIa0BIi pacTBOp OpraHu-
YECKOM KUCIOTHI (Harp., 1 % JTMMOHHOU WM YKCYCHOM ) U TPOMBIBAIOT BOJIOM.

3. JlokpalinBarOT METUIEHOBBIM CUHUM 5 MUHYT. [[poMBbIBarOT BOZIOM.

Muxpockonuueckasa xkapmuua: PUKKETCUH OKpPALIMBAIOTCA B PYOMHOBO-
KpacHbIN UBET (BCIEIACTBUE OTHOCHUTEILHON KHUCIOTOYCTOWYHUBOCTH), a OCTAllb-
HBIE KJIETKU U DJIEMEHTHI TIperapaTa — B CUHUHN U TOITy0OH 1IBET.

Oxpacka o Pomanosckomy — I'mmze

Texnuxa okpacku

1. ToTOBAT MUKpPOCKOMMUUYECKUH Mpenapar u o0padaThIBalOT €ro B XHUIKOM
tukcarope.

2. ITomemaroT GUKCHPOBAHHBIN TpenapaT Ha JiBa CTCKISHHBIX Baluka B
gamky IleTpr BHU3 KO AHY U B IIEjib COOKY IOIMBAIOT pazBecHHEIN B 10—20
pa3 CBEXKENPUTOTOBICHHBIM KpacUTENIb, KOTOPHIM B ITOW 3aMKHYTOM KaMmepe
JIOJITO HE BBICHIXAaeT. KpacHTenb cOCTOMT M3 303MHA, METUIIEHOBOTO CUHETO U
azypa, paCTBOPEHHBIX B CMECH ME€TaHoNa ¢ rauuepuHoM. OKpaliiBaHue JIUTCS
oT 30—60 MHMH 10 HECKOJILKUX YaCOB.

3. Ma3ku npoMBIBAIOT BOIOH M BBICYILIMBAIOT HA BO3IYXC.
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DTOT METOJ OKPACKH SIBIIIETCS OJHUM U3 OCHOBHEIX METOJOB TIPU U3y4e-
HUHM MOPGOIOTHU CRUPOXEM, PUKKEMCUL, XAAMUOUL, Npocmeluiux, a TaKxke TIpH
UCCIeOBaHUN (DOPMEHHBIX 3JIEMEHTOB KPOBU, U TOJ ACUCTBUEM KpacUTENsS
CJIOKHOTO COCTaBa OHU OKPAITUBAIOTCA B Pa3lUUHBIE IIBETA U OTTeHKU. Hampu-
Mep, CIUPOXETHI pa3HLIX POAOB OKpalmuparorcs 1o PomanoBckomy — ['um3ze
CIeNYIOUUM 00pa3oM: TPEMOHEMEI — B OJI€THO-PO30BLIHN, JEOTOCTUPEI — PO-
30BO-KpACHBIN, a 60ppeiu — B CUHE-(PUONICTOBKIN.

MUKPOCKOIIBI U METOJbI MUKPOCKOIINHA

Jtst u3ydeHrss MOp(hOIOTHH MUKPOOPTAHU3MOB TTPUMCHSFOT MHKPOCKOTIBI.
Mukpockon (OT TPedecKoro cloBa micros — Mallblii U scopeo — CMOTPIO)
CIYXKUT JIUIS U3YUEHUS MAJIbIX 00bEKTOB, HEBUIUMBIX HEBOOPYKEHHBIM TIa30M.
B MukpoOHONOrni MUKPOCKOIIOM MOJIB3YIOTCS NI N3yYeHUsS KaK JKUBBIX, TaK U
yOUTBIX MUKPOOOB B OKPAIIEHHOM WU HEOKPAIIEHHOM BUJE.

B MUkpoOHoNoruu UCoiaL3yoT 08a 8U0A MUKPOCKONUY — SACKTPOHHYIO
U cBeTORY10. Ceemosble MUKPOCKOIIBI MPEIHA3HAUCHBI AT U3yUEHUS MUKPOOP-
raHU3MOB, KOTOpbIE UMEIOT pazMepbl He MeHee 0,2 MKM, a 371eKmpoHHble MUK-
POCKOMBI — IS U3yUEeHUS 0oJiee MEIKUX OOBEKTOB (BUPYCHI U CTPYKTYPHI
MUKPOOPTaHU3MOB). MeTO bl MUKPOCKOITHH TIPEJICTABICHEI B TA0IUIIE 7.

Tabmura 7 — MeToabl MUKPOCKOITUU

MeTtoanl
Ocobennocru
MUKPO- TTpunuun MeTo/1a u 1eJIh MPUMeHeHus!
MHKPOCKOTMA
CKONUHU
DNeKTpOHHRIH BwmecTo cBeTOBOM BOJHEBI HUCHOIB3YETCS MOTOK 3JIEKTPO-
§ & | mukpockon HOB, YTO TTO3BOJISICT YBEIUIUTh YyBCTBUTCILHOCTh METO-
% = g g Jla Ha HeCKOJBKO TOPpIIKOB. Vcmomn3yeTes JUTst H3ydeHUs
S BESE BUPYCOB, YIBTPACTPYKTYPhl OaKTCPUATTLHON KICTKH
- = O6nunbIil 6uono- | [IpuHIUT METOA paccMaTpUBacTCS B Kypce (QU3UKH.
g g | ruueckuii MHIKPO- Hcnonb3yercst B MUKPOOMONTOTHH PEIKO (7T MUKPOCKO-
=
- TIUH TIPENApaTa «pas3laBiIcHHAs KaTUIs» IIPH ONPEICICHUH
\'E E CROT, CCyROT? o, BI/II;KHOETI/I 6aET€HHﬁ) POt
= | S © | OObeKTHB A p
E O6b1uHbId 6uoo- | OOBEKTUB MOTPYXKAT B UMMEPCHOHHOE MAclo (Keapo-
S| g THYeckuit Mukpo- | BOC: TEPCHKOROE, Ba3CIMHOBOC), MOKA3aTCIhL MPEIOMIIC-
5| = .. | HUS KOTOPOTO OJIM30K K IMOKA3aTEII0 MPEIOMIICHHS CTCK-
S| E CKOTI, OCHATICHHBIH 152) B -
& S na (1,52). bnarogaps 3ToMy Iy90K CBETa, BRIMIEAIIHH 3a
= 2 CICIHAJIBHBIM UM- | mrpeenThl TPeIMeTHOTO CTEKITA, He paccenBaeTcs, W JIydH,
S| 5 MEPCHOHHBIM 00b- | He MECHsS HAIPaBJICHHUS, IOIANAIOT B OOBCKTHB, YEM H
= § eKTHBOM JTOCTHTAETCST HAWITyUIlee OCBEUICHWE MENBUANTIINX 00h-
@ = exToB. Mcnonb3yercs B GakTepuonoruu Haubosee 4acTo
= IUTSL U3YUCHUS Pa3InIHBIX MUKPOOPTAaHU3MOB
@ =
8 OObIHBIH OHoNO- Bce npssMble Tyuu MUHYIOT 00bEKTHB, a B 00BEKTHRB TIOMa-
= 9
& £ | TMHCCKUH MHKPO- JAtoT JTUMIb TC U3 HUX, KOTOPBIC TPETOMUIUCH Ha 00BEKTE
=
= £ | cKol co CleuMalb- | MUKPOCKOMMpPoBaHus. I1o3ToMy MUKPOOBI BHAHBI Kak CBe-
W
&~ 2 | HBIM TEMHOIOIb- TAMecs 0ObEKTH Ha TeMHOM ¢one. Mcnonb3yroT nist 06-
HBIM KOHACHCOPOM | HAPYKEHUS CIIUPOXET, TOBUKHOCTH MUKPOOPTaHU3MOB
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OxoHuanue TadIUIBl 7

Hp]/IH[[]/IH METOIa U NECJIL IPUMECHCHUSA

Cmenienne (assl KomeOaHUA CBETOBOM BOJIHBI, ITPOHCXO-
JLIEE IIPU €€ IIPOXOXKIEHUH Yepe3 Po3padHbIe 0OBEKTHI U
HEe BOCIIPMHUMAEMOE YENOBEUECKUM ITa30M, C ITOMOIILIO
($a30BO-KOHTPACTHOI'O YCTPOHCTBA IIPe0Opa3oOBLIBAETCS B
W3MEHEHHUE aMIIIIMTY/Ibl CBETOBOM BOJHBI, UTO BOCHpPWHU-
MaeTcss HalM Tia3oM (00BEeKT CTAaHOBUTCS BHANMBIM).
IIpumeHsTIOT JUIs M3ydeHHUS B HeOKpallleHHBIX Mpenaparax
JKUBBIX 00BEKTOB, BHYTPeHHEE CTpoeHUEe MUKPOOOB

MeToanl
Ocobennocrn
MHKPO-
MHKPOCKOMA
CKOTIMH
OO6n1anHBIN GUOMO-
= % | THYECKUH MHKPO-
-
=l o CKOTI OCHATLIAETCsI
2l 2§ ma
= 5 § | cnenuaabHON IpPU-
2| & £ | craBKoii ¢ 0co6BIM
=
£ % | HabopoM NHH3
=
= =
- Oco0nrii
| E | moMMHECHCHTHbIA
21 5 | muxpockon
O g
k2]
=
=
=
=
=

OcHOBaH Ha CHOCOGHOCTH HEKOTOPBIX KJIETOK U (II0O0-
PECLICHTHBIX KPACUTENCH CBETUTHCS MPH MOMAJAHUM HA
HUX YIbTPAQUOTIETORBIX W JPYIUX KOPOTKOBOITHOBBIX
nydel cera. JIns o6paboTky Ma3KoB B KadecTBe (QIroopo-
XPOMOB HCITONTB3YIOT aypaMUH, aKpUIHHOBEIN OpaHke-
BBIH, durroopectiennuzoruonunanar (GUTIL), kopudochus.
[TTnpoko HUCMOMB3YFOT B MUKPOOWOIOTHH (JIJTST BRISTBIICHUS
HEKOTOPBIX BUIOB OakTepuil u [y oueHku PUD)

YcerpoiicTBO ¢CBETOBOI'0 MUKPOCKOIIA
B Muxpockorie pa3myuaroT MeXaHHIeCKYI0 U ONITHYECKYTO YacTH (Tadbsma 8).

Tabnuua 8 — CTpoenue MUKpocKona

MexaHnveckasi 4acTh OnTuyeckas 4acThb
[[ItatuB (COCTOUT U3 OCHOBAHUA U TyOYCOICPKATEIIA) Okysap
Tybyc ¢ peBombBepOM [Tt KpEIIeHUs B CMEHBI 00beKTHBOB | OOBEKTHBEI
[IpeaMeTHBIN CTONUK 1151 IpenapaTa OcBeTuTENLHAS CUCTEMA, KOTO-

HpI/ICHOCO6H€HHH JJId KPEILICHUA KOHACHCOpA M CBETO- | pasd COCTOUT H3 pPacllOJIOXKCH-

(UILTPOB

HBIX TIOJ TpPEAMETHBIM CTOJIH-

BcrpoerHbIE B INTATHB MEXAaHU3MBI IS TpyOoro (Makpo- | KoM KoHJeHcopa AO6e, mnua-
BUHT) ¥ TOHKOT'O (MUKPOBHHT) TlepeMeltleHust TyOyca (parmel, 3epkana

Cxema YCT’pOfICTBa CBCTOBOI'O MUKPOCKOIIA IIPCACTAaBIICHA Ha PUCYHKE 9.

A
s

e

[

1 — okynsp;

0 2 — 1ybyc;

3 — TyOycoaepXKaTenb;
- 4 — MaKpOBUHT;
5 — MUKpOBUHT;
6 — OCHOBaHUE IITATHBRA;
7 — 3epkano;
8 — KOHJIEHCOD;
9 — mpeIMETHBIN CTOIUK JIJTS TTpenapara;
10 — peroanBep s OOHLEKTUBOB;
11 — oOBbeKTUBLI

Pucynok 9 — VerpoiicTBo ¢cBeTOBOT0
CTYAeHYeCKOT 0 MUKPOCKOTIA
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3epKano CIyXXUT 7 OTPaKCHHUS CBETOBBIX Jydel M HANpaBICHUS UX 4e-
pe3 KoHIeHcop B 00bekTUB. OHA CTOpoHA 3epKaja MiIocKas, Apyras — BOTHY-
Tasg. [lmockuM 3epkajoM TONB3YIOTCS MPU JHEBHOM PacCeIHHOM CBETE, a
BOTHYTBIM — TIPH UCKYCCTBEHHOM OCBEIIICHUU.

Konoencop Ab6e nipencTaBasieT co00l NBOSKOBBITYKIIYIO JTMH3Y. KoH/IeH-
COp CIY)KHUT AN coOupaHus (KOHIEHCAIIMH) OTPaKEHHBIX OT 3epKajia MydKa
CBETOBHIX JIydell, 4To obOecneunBaeT HauOOIbIIEe OCBEIIeHUE Npernapara.
[Ipy MUKpPOCKOMUPOBAHUM C JHCBHBIM CBETOM KOHACHCOP HEOOXOJUMO IIOJI-
HATH JI0 YPOBHS IPEIAMETHOrO cTOJIMKA. [Ip HCKYCCTBEHHOM OCBELIEHHUU KOH-
JIEHCOpP OIMYCKAIOT JIO TEX MOp, MOoKa MPH MaJoM YBEIMUYEHUN W300paKeHue Hc-
TOYHUKA CBETA HE MOSBUTCS B TUIOCKOCTH IIpenaparta. [Ipyu MukpockonupoBaHum
HEOKpAaLIEHHBIX IPENapaToB KOHACHCOP CIEAYET TAKKE OMYCTUT.

Mexay 3epKalioM U KOHIEHCOPOM TOMEIIAeTC oudghpazma, KoTopas pe-
TyIupyeT o0beM Jy4el, majaromux Ha ob0wvektuB. Cocrout auadparmMa H3
CTAIbHBIX JIETIECTKOB M TMpPH MOMOIIN pbhluara MOKeT CY:KUBAThCS WIH pacllu-
pAThCsA HamojaoOme 3padka rnaza. OKpalleHHbIe TPemapaThl cleayeT paccMmar-
pUBaTL TIPU COBEPIIEHHO OTKpBITON auadparme. Ilpu paccmarpuBaHUM HEOK-
pAaIIeHHBIX MTPENAPaTOB CIEAYET CY3UTh OTBEPCTHE AUadparMbl.

Obvexmuepl NPENCTABIAIOT COOOKH CHCTEMY IBOSKOBBINYKIBIX JIMH3, 3a-
KITFOUEHHBIX B METAJNIMYECKYIO OMpPaBy, Ha KOTOPOM HaHOCUTCH 1Hdpa, yKas3bl-
Batomias yeenudenue. llepenuss (ppoHTanbHas) camast MaleHbKAs JIMH3a 00b-
€KTHBA ABJISETCA TIIABHOM, IPOU3BOJAIICH yBeaudyeHue. Jlexaniyue 3a Hell JIUH-
3bl HA3bIBAIOTCS KOPPEKIIMOHHBIMH, TaK KaK OHU TMPEAHA3HAYEHBI JJIs yCTpaHe-
HUS HEJOCTATKOB OMTHYECKOTO H300paxeHus. OOBEKTHUBBI CBETOBOTO MMKPO-
CKOIla Pa3Iu4aroT M0 KOHCTPYKIIMH W KaueCTBY H300pakKcHHs, YBCIMYCHHUIO U
cpelie, KOTopas HaXOAUTCA MEXIY OOBEKTHBOM M HCCIEAYEMBIM TMPEmapaToM.
Paznuuator o6vexmuest «cyxue»n (ux ysenuuenue x8, x10, x20, x40) — mexny
00BCKTHBOM M pacCMaTPHUBACMBIM IIPEIAPATOM HAXOUTCSA BO3IYX, H UMMeEpPCU-
OHHble, WU TIOTPYKHBIC (OT TATUHCKOTO immergo — IMOrpyXar; uX yBelnde-
nue x90, x100) — obvexmus noepysicarom 6 Kaniwo Macia, KOTopoe mpeaBapu-
TENbHO HAHOCSAT HA MPEAMETHOE CTEKIIO.

IIpu HcmoabL30BaHUM «CYXOr0» 00LEKTHBA CBETOBBIEC JIYUM, UAYIIHE OT
3epKalia yepe3 KOHIAEHCOp B OOBEKTHB, MPOXOIAT Yepe3 HEOAHOPOIHBIE CPEAb,
pasnuuarolIMecs MoKa3aTelssMHu TIPENoMIEHUS (ITOKa3aTellb MPETOMIIEHHs BO3-
nyxa paBasercs 1,0, a crekima — 1,52). 1Ipu 9TOM 9acTh Jy4ed OTKIOHSIETCS U
He IoMafgaeT B 00beKTUB (pUCYHOK 10a), 4To 3HAYUTEILHO CHUXKAET OCBCIICHHC
n3ygaemoro oobekra. CienoBarelbHO, 0OBIYHAS CBETOBAS MUKPOCKOITHS C «CY-
XUM» 00BEKTUBOM, UMEIONINM cl1aboe yBeIUdeHue, B MUKPOOUOIOTHH HCTIONb-
3yeTCs PEIKO — ISl H3Y4EeHUST MUKPOOPTaHU3MOB, IMEIONINX KPYITHBIE pasMe-
pu1 (0omee 10 Mkm).
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~N 2

a 6

Pucynox 10 — Xoa saryueii B cyxoii (2) U1 UMMepCUOHHOI (§) cucTemax

YToOBl YBEIWYHUTH PA3pPCHIAONIYI0 CIIOCOOHOCTh MUKPOCKOIIA M HCCJIC-
OBaThL OoJiee MENKWEe MUKPOOPTaHU3MBI, B MUKPOOHOJIOTHN HCHOIBL3YIOT
HMMEePCHOHHYI0 CHUCTEMY CBETOBOH MHKpockonmuu. IMMepcroHHBIC 00BeK-
THBBI OTIMYAIOTCH OT «CYXHX» 00BEKTHBOB IO CBOEMY YCTPOUCTRY (TTOABHXHASA
(bpoHTaIbHAS JTUH3a) U 110 BHENTHEMY BUAY. I UMMEpCHOHHON MUKPOCKOITUH
MOXKET HCIOIIL30BATLCS KEJIPOBOE MAaclio WIN CHEUUAIbHOE CUHTETHYECKOE
UMMepcuUonnoe Macjo, noKa3aTelb MPeToOMIICHUS KOTOPOro OIM30K K MoKa3a-
TeNto npenoMiieHus crekna (=1,52). B takom cinydae nyuok ceema, ebiuieouiuil
30 npeoeibl NPeoMemHo20 CMeK1ad, He pacceusaemces u aydu, ne MeHss Hanpas-
Jnenus, nonaoarwm 6 obvexmus (pucynok 100); pazpemiatonias CrnocodOHOCTb
MUKPOCKOIIA YBEIIUUHUBAETCH.

Oxynap (0T NaTUHCKOTO CJOBAa oculus — Ta3) UMeeT JIBE JMH3BL BEpPXHsA
JIMH3a HA3LIBACTCS TTA3HOU, HIKHAS — coOMpaTeNbHoi. PaccTosnue Mexay IUH-
3aMH PaBHO MOIyCcyMMe UX (hOKYCHBIX paccTosiHUM. Ha okymsipax umerorcst udphl,
YKa3bIBAIOIIME HA YBEIMYEHUE, KOTOPOE OHM JatoT: X7, x10, x135.

Oobuiee yeenuueHue MUKpOCKona PaBHO TMPOU3BCICHUIO YBCIMUCHUS 00b-
€KTHBA Ha YyBEIWYEHHE OKyJspa. Hampumep, KOMOWHAIUS HMMEPCHOHHOTO
o0nekTHRa X90 ¢ oKynsIpoM x7 JaeT yBenuueHue oobekTa B 630 pas.

Oanako yBemTWYeHUE MUKPOCKOIIA HE ONpeAesseT KadecTBa N300paKeHu .
KauecTtBo M300pakeHUs, €ro 4eTKOCTh, ONMpPEeNseTcs] pa3penarouei cnocoo-
HOCTBIO MUKPOCKOIIA. Pazpewiarouwian cnocobnocms c6emoeo20 MUKpOCKona —
5TO HaUMEHBIIIEE PACCTOIHUE MEXKY JIBYMs TOUKAMU Mpenapara, Mpu KOTOPOM
OHU BUJHBI pa3llenbHO; paena 0,2 mxm. PazMepbl MUKPOOPTaHU3MOB, UMEIOIINX
KIICTOYHOE cTpocHHe, cocTaBisitoT 0,2—20 Mkm (vamie 0,5—10 MKM) B OHH JIETKO
00HapYKUBAFOTCS B UMMEPCUOHHOM MHUKPOCKOTIE.

IIpaBuia padoThl ¢ *UMMEPCHOHHOM CUCTEMO0ii MEKP 0CKOIIA

Iepen paboToil MPOBEPSIIOT UCTIPABHOCTE MUKPOCKONA U YUCTOTY ONTHUKH.

1. KoHzeHcop ¢ MOMOIIBI0 CIENMATEHOIO BUHTA TIEPEMELIAIOT BBEPX JO YIIOPA.

2. OTKphIBatoT AuadparMy (JUIsl OKpanicHHBIX TPEnapaToB).

3. OmyckaroT 0ObCKTHB MAJIOTO YBEJIMUCHUS (HAIPUMCED, X8) Ha paccTos-
Hue 0,5 cM OT MPEeAMETHOTO CTONMKA U, Bpallasd 3€pKallo, peryIupyroT OCBEIlle-
HUE MOJIA 3peHus (MPH Majoll OCBEIIEHHOCTH MCIIONB3YIOT BOTHYTOE 3€pKallo,
IIpH JI0CTATOYHON — IIJIOCKOE).
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4. IToBopaunBasi peBOJIbBEP, YCTAaHABIWBAIOT WMMEPCHOHHBLIH OOBEKTUB
(manmpumep, ¢ yRemmdeHuemM x90).

5. Ha nipeiMeTHBIN CTONMK NOMEMIAIOT IIpenapar ¢ Kamieid MMMEpPCHOHHO-
r0 Macla U 3aKpenisaioT KJIeMMaMH.

6. llog BU3yambHBIM KOHTpOJIEM COOKY € IIOMOIIBI0 MAaKPOMETPHUYECKOTO
BUHTA MOTPYKaOT MMMEPCHOHHBII 00bEKTHB B KaIllll0 Macja Ha Ipenapare.

7.Tnsaas B OKynsap, MAaKpOBUHTOM MEIJIEHHO MOJHUMAIOT TYyOyC 10 MOsB-
JeHUs] U300paKEeHMsI B TI0JI€ 3pEHUA. 3aTeM C TTOMOUILI0 MUKPOMETPUUYECKOTO
BHHTA YCTaHABIUBAIOT Y€TKOE N300pakeHHe 00bEKTa.

8. Bo BpeMs MUKpPOCKONMPOBAaHUS NPaBOH PYKOU TMPOWU3BOAAT BpalleHHE
MUKPOBHHTA, JIEBOW — MEPEIBIKEHUE TIpENapara.

9. Ilocne mpocMmoTpa Tpemnapata MakKpOBMHTOM MOAHWMAIOT TYOycC, CHH-
MaroT Tipenapar, NpoTUparT GPOHTATLHYIO JTUH3Y UMMMEPCUOHHOTO OOBEKTHBA
OT OCTaTKOB MacJla MSITKOH cal(eTKoH.

bakTepuosoruyecknii (KyJbTypaJibHBIA) MeTOJ

Bbakrepuonornyeckuii (KyJIbTypalbHbIN) METOX IUATHOCTUKU OCHOBAH
Ha @bloejleHuy U3 MATOJIOTHYECKOr0 MaTepuana yucmou Kylbmypbl MUKpOOpra-
HU3MOB Ha MTUTATEIBHBIX Cpedax U MalnbHEHIIeH ee uoeHmugpurayuu.

Kak mpaBwito, BeIjIETICHHBIA OT OOJBHOTO WIIM W3 OKPYKAFOIICH CpCibl
MHKPOO HeNb3s1 OBICTPO U TOYHO WASHTU(HUINPOBATh. JI1sa 3TUX 1eneld HeoOXo-
JTUMO HCITONB30BaTh MHOKECTBO ()eHO- U TCHOTHITHYCCKUX MPHU3HAKOB, TOYHO
BEISBJSICMBIX ONPEIICICHHBIMA TecTaMH (MeTofamH). bazoBoii TakcoHOMMUE-
CKOU eTMHUIICH Y OaKTepUl SIBIAETCS 6UO.

Bua — 3To SBOJFOIMOHHO CIOXHUBIIASACS COBOKYITHOCTH MHKPOOPTAHH3-
MOB, HMECIOIINX €AMHOE TMPOHCXOXKIACHUE, SKOJOTHIECKOE €TUHCTBO, CXOMHBIN
TEHOTHIT U MaKCUMAIBHO OJn3KkHe (DEeHOTHUITUIECKHE TIPU3HAKHA U CBOMCTBA.

I'eHeTHYEeCKUE MEXaHU3MEI, JIGKAIINE B OCHOBE U3MEHUYMBOCTH MHKPOOP-
raHU3MOB, OOECTICUUBAIOT TOJILKO OTHOCHUTENBHYI CTAOMIBLHOCTH TMPU3HAKOB,
KOTOpBIE B TIpeeNiaX BUIa MOTYT BapbUpoBaTh. OTCIOAa CIOKUIOCH TIPENCTAB-
JEHUE O gapuanmax (8apax, MUNAx) MUKpoOpZaHU3MO8, KOTOPBIE OTIUYAOTCS
OTJENBHBIMU MIPU3HAKAMU OT CTAaHAAPTHBIX BUIOB.

B 3aBucumoctu oT Xapaktepa muddepeHINaTbHOTO MPU3HAKA BHIICISIOT
Mopghosapul (oTIvune 110 MOPGOTOTHIECKUM MPU3HAKaM), pesucmencsdapul (10
YCTOMYUBOCTH K aHTUOMOTHKAM), pacosapsl (ParoTUIbl) — MO TYBCTBUTCIIE-
HOCTH K OakTeprodaram, ceposapul (CEPOTUITBI) — TI0 aHTUTEHHON CTPYKTYpE,
Xemoeapwvl (TUTIB) — MO OMOXUMHUYECKUM CBOMCTBAM, H108apbl — 1O OUONOTH-
YECKUM CBOWCTBAM, KOAUYUHOBAPHL — TI0 TIPOIYKITHH OAKTCPUOILIMHOB, 2€HO6A-
pul (TUTIB) — TI0 CTPOCHUIO YacTU TeHoMa. [lamosap (TUIT) — LITaMM WX HE-
CKOJIBKO IITaMMOB OakTepuil oJTHOTO BUJA ¢ OJUHAKOBBIMH WM ONH3KUMH Tia-
TOTCHCTHYCCKUMHU CBOHCTBAMU (BUPYJICHTHOCTHIO).
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Hoenmugpurxayus — ycTaHOBIIEHUE TAKCOHOMUYECKOTO TTOIOKEHUS MUK-
pOOPTraHU3MOB U, MPEKIE BCEro, UX BUIOBOU MpUHALNIESKHOCTH. OnpeaeneHue
BUJIOBOU TIPHUHAJIECKHOCTH SIBIIIETCS PEIIAFOITAM MOMEHTOM OaKTepHOJIOTHHe-
CKOM TUAarHOCTUKHM WHQEKIMOHHBIX 3a0oNeBanuil. Yare BCero I UAeHTUHU-
Kalluu MAaTOreHHBIX OaKTEepud U3ydaroT UX MOop(QoJIorMuecKue, TUHKTOPUATb-
HbIE, KYJIbTYpadbHbIE, OMOXUMUIECKUE U AaHTUTEHHBIE CBOUCTRA.

Mukpoopranu3Mbl, 3a UCKITIOYEHUEM OONMTATHEIX BHYTPUKJICTOYHBIX Ta-
Pa3UTOB (PUKKETCUM, XJIIAMUIUU, BUPYCHI), MOTYT KYJIHTUBHPOBATH Ha UCKYCCT-
BCHHBIX TTUTATCIBHBIX CPCIaX.

[TOHATHUE O KYJIbLTUBUPOBAHNU MUKPOOPT" AHU3MOB

Kynemueupoeanue — BBHIpalIUBaHUE MUKPOOPTaHU3MOB Ha MCKYCCTBEH-
HBIX ITUTATENBHBIX CPEIax.

Lenu kynomusuposanus:

1. TlomydeHHe YHWCTBIX KYJIBTYp NAaTOTEHHBIX MHUKPOOPTaHU3MOB W WX
UACHTUUKAIUS C 1IeThbI0 TTOCTAHOBKH MHUKPOOMOIOTHYECCKOTO JUarHo3a WH-
dekunonHoTO 3a00IcBaHMs (T. €. KYJIbTHBHUPOBAHUC SIBIICTCA COCTAaBHOW Ya-
CTBIO OAKTEPHOTIOTMUUECKOTO METOAA UCCIIEIOBAHMS ).

2.B canuTapHOW MHUKpOOHWOJIOTHH JUISl  ONPCEICICHHUS CAHUTAPHO-
M0Ka3aTeNbHBIX MUKPOOOB — WHAMKATOPOB 3arpA3HEHHs OKPYKAOIIEH cpe/ibl.

3. Hakonnenne Ouomacchl MPOAYUEHTOB OWONOTMYECKH AKTUBHBIX Be-
niecTB (BUTAMUHOB, AMUHOKHCIIOT, aHTHOHOTHKOB | JIp.).

4. TlomyueHne MarHOCTUYECKUX M MPOMUIAKTUUECKHUX MPEnapaToB (JIuar-
HOCTUKYMOB, BAKLIWH).

5. XpaHeHHeE 3TATIOHHBIX MY3EUHBIX KYJIBTYP MUKPOOPTaHU3MOB.

6. B Hay4HBIX LENAX MpU U3YYEHUU PA3TUYHBIX OMOIOrMYECKUX CBOMCTB
MUKPOOPTaHU3MOB.

B muxpobuonocuu wuporxo npumeHsiomcs cneyuaibhvle mepMunbl. Huc-
mas KYIbmypd, U30JAm, WmamvM, KJIOH.

YQucman Kyapmypa — 3TO TIOMYNSAUWAS MUKPOOPraHU3MOB OJHOIO BUAA,
BEIpAIllCHHAs Ha MHTATENbHOU cpene. Cmewannas Kvibmypa — COBOKYITHOCTE
MOMYAATUH GaKkTepuit pa3HBIX BUJ0B. TEpPMUHOM «nonyasayus» 0003HAYaI0T CO-
BOKYITHOCTL OaKTEpUI OAHOTO BUJA, BETETUPYIOUIUX B OMPENEIEHHOM OUOTOME
WM BEIPAIIEHHBIX HAa MCKYCCTBEHHOM THTATENEHOM Cpele U3 OJHOM WM He-
CKOJBKUX KIETOK.

H30nam — mionynsauus OaKTepUaNbHBIX KIIETOK B YHCTOM KYIBType, To-
JydeHHas B JIA0OpaTOPUM U3 OJHOU KOJOHWUU C TUTATEILHON Cpeflbl U WIICHTH-
(bUIIpOBaHHAS JI0 YPOBHS BUJIA.

Illmamm — 4ducTas KylnbTypa MUKPOOPTaHU3MOB OAHOTO BH/A, BBIAEIICH-
Hasg U3 OINpPEJCICHHOI0 UCTOYHUKA B OIpEAcIeHHOE BpeMs (OJHOMOMEHTHO),
WM W3 OJHOTO M TOTO K€ MCTOYHHKA B paszHoc Bpems. [IIrammbr ogHOro BHIa



MOTYT HECYIIECTBEHHO OTIUYATHLCS OMOXUMUUYECKMMHM, TE€HETWIECKUMH, CEPO-
JOTMYECKUMH, OWOJIOTMYECKMMH W APYTMMH CBOMCTBaMH, a TaKXKe€ MECTOM W
BpeMeHeM BhIzieleHus. Kaxkaplii BU OakTepuii UMEET munosou umamm, KoTo-
PBIN SBISIETCS CBOCOOPA3HBIM €T0 STATOHOM. THIOBBIE ITAMMEI UMEIOT Haubo-
Jiee MONHYI0 OMOJIOTUYECKYIO XapaKTEPUCTUKY U XPaHATCSA B CTIEUUANBHBIX KOJ-
nekuusax. Konmmekuuu 6aktepuii *MeIOTCsl BO MHOTHX cTpaHax mupa. Hanbomnee
obmmupHeic U3 HUX HaxomaTcs B CIIA (AmepukaHckas KOJIEKITHS THIIOBBIX
kyibTyp — ATCC), Anrnuu, ®panuuu, ['epmanun, Anonnu, Muauu, Poc-
cun. VIMeroTcs KOIIeKUMH MUKpOOpraHu3mMoB U B Pecnybnuke benapych. Co-
OTBCTCTBYIONINUE TUTOBKIC TECT-KYJILTYPhl HCOOXOAUMO UCTIONL30BATh JIsI KOH-
TPOJIsl TOYHOCTH M CTAHJAPTHOCTH MPOBEIACHUS UCCIEI0BAHNN (Hanpumep, npu
OTIpC/ICIICHUA YYBCTBUTCILHOCTH BBIJICICHHONM YHUCTOM KYILTYphl OakTepuil K
AHTHOMOTHKAM B Ka4CCTBC KOHTPOILHBIX MITAMMOB HUCIIOIIB3YIOT THIIOBBIC KYITh-
TYpbl C MU3BECTHOW aHTUOMOTHKOYYBCTBUTEIHHOCTBIO, TECTHUPOBAHUE KOTOPBIX
MIPOBOJSAT MAPAIUIENBHO € TECTUPOBAHUEM KIIMHUYECKHUX U30JISTOB).

Knon — xynbTypa MUKpOOPTraHHW3MOB, NOJIYYCHHAs! B PE3YJILTATE PA3MHO-
KEHMsI OJTHOM OaKTepHaIbHOM KIETKH.

ITUTATEJIBHBIE CPE/IbI

IIutarensHble cpeabl MPUMEHSIOTCS ST UCKYCCTBEHHOI'O BBIPAIIUBAHUS
MHUKPOOPTaHU3MOB. B 4acTHOCTH, MUTATENRHBIE CPEJIb] TIPEIHA3HAYEHBI [T Ha-
KOIUICHUS, BBIJICIICHUS, U3YYEHHS U COXPAHEHUS MUKPOOPIraHH3MOB.

ITo cBoEM CyNIHOCTH MUTATEILHBIE CPENABI SBISIOTCS UCKYCCTREHHOM Cpe-
o 00MTaHUS MHUKPOOOB, IOTOMY IIPH MX COCTABIICHHH YYHTBLIBAIOT KaK I10-
TPEOHOCTH MHUKPOOPraHU3MOB B BEIIeCTBaX, HEOOXOIUMBIX I JKH3HU, TaK H
(OU3UKO-XUMUYECKUE YCIIOBHA, B KOTOPHIX MUKPOOPTAHU3MblI MOT'YT OCYIIECTB-
JATH 0OMEH MEKTy KICTKOM U CPCIOH.

Tpebosanus, npeabLABJIsieMble K IUTATEILHBIM CPeJaM:

1) gocratouHoe cojiepaHUE MUTATEIBHBIX BEMICCTB, HEOOXOIUMBIX IS
KHU3HCICATCIPHOCTH MHUKPOOHOH KICTKM — OCHOBHBIX OpPraHOTCHOB, MHHC-
PATLHBIX BEMIECTR (30IbHBIX U MUKPODJIEMEHTORB);

2) Hannuue (HaKTOpPOB POCTa Pa3zNUUHOTO MPOUCXOKICHUS (aMUHOKHUCIIO-
TBI, BATAMHHBI, TyPHHBI, MHPAMHUIUHBL U AP.) — A ayKCOTPO(]OB;

3) U30TOHMYHOCTE CPEABl I MUKPOOHOU KIIETKH (/711 OONBITHHCTBA MUK-
pob6oB— 0,5 % NaCl; a nnst ragoTonepanTHbIX cTagunokokkoB — 5—10 % NaCl);,

4) onTUMaNBHEIN MTOKa3aTelb pH cpean (6OMLIIMHCTBO MATOTEHHBIX OaKTe-
puii pactyr npeumyinectsenno npu pH 7,2—-7,6; ankanedunsl (XolepHbld BUO-
pPUOH) cITOocOoOEH pacTH Ha Cpellax co meaouHbIM nokasarenem pH 8,0-9,0; anu-
TO(WIIEI PacTyT Ha cpeaax ¢ KucibiM mokazateneM pH 4,0-6,0; Tybepkyne3nas
majouka Kak OTHOCUTEILHBIM anuodua HyxaaeTes B cnabokuciaoM pH 6,2—6,8);

5) onpeaenennbni OBI T (OKUCIUTETLHO-BOCCTAHOBUTENLHBIN TTOTEHIMAT ) CPEBT;
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6) 00s3aTeNbHAS CTEPUITLHOCTL CPEbl, T. K. TOCTOPOHHUE MUKPOOPTaHU3-
MBI MPENATCTBYIOT POCTY M3Y4aeMOro MHUKpo0a, ONpeaeNeHuio €ro CBOMUCTB,
MPUBOAAT K 3a0JIyKIACHUIO B TPABUILHON HISHTU(PUKAIUN STHOJOTUYECKOTO
areHTa 3a00JICBaHU,

7) nocrato4dHasi BNaxxHOCTh (He mMeHee 60 %) — I onTUMaILHOrO TPOo-
necca quddy3un MUTATETLHBIX BENIECTB B KIETKY;

8) ompejieNicHHASI KOHCUCTEHIIUS CPE/IbI;

9) Ipo3pavYHOCTD.

K.]Iaccm])mcamm NMUTATCIBHBIX CPCI

[ToTpe6HOCTH B TUTATENBLHBIX BEIIECTBAX M CBOMCTBAX CpeAbl y pa3HbIX
MUKpPOOPTaHU3MOB HEOAUHAKOBA. JTO UCKIIOYAET BOBMOXKHOCTH CO3JJaHUS €/IH-
HOM yHUBEpcalbHOM cpelnl s BceX MUKpoOoB. Kpome Toro, Ha BHIOOp TOH
VIV UHOM CpeJIbI BIMSIOT IIEH UCCIEOBAHUS.

B Hacrosmee BpeMs IIPEMIOKEHO OIPOMHOE KOJIMYECTBO Cpell, B OCHOBY
KITacCU(UKALMKM KOTOPBIX TMOJTOXKEHBI pa3HOOOpa3Hble IPU3HAKY, MPEACTARIICH-
HEIEe B Ta0auIe 9.

Tabnauua 9 — Knaccuduxamus muTaTeNbHBIX Cpel

Ipuznak

Buasl cpen

IIponcxox-
nenue

» EcTecTBeHHBIe — HTO CpeAbl U3 HATYpadbHBEIX TIPOIYKTOR (MOJIOKA, Msca,
AUl KapTo(es, CBIBOPOTKU KPOBU UeloBeKa, )UBOTHBIX U JIP.).

» UckyccTBeHHBIE — TIPUTCOTOBJICHHEIE UCKYCCTBEHHBIM TTYTEM CIIEIMAITEHO
JUTS BEIpANIWBAHWS MHKPOOPTAHU3MOB; COCTAB WX OTHOCHTETRHO TTOCTOSHEH,
OHM CTaHAapTHBL, IUPOKO UCTIOIB3YOTCI B THATHOCTUUECKUX TadOpaTOpUsX.

o CUHTeTHYeCKHe — CPCJIBI CO CTPOro OMPECACICHHBIM COCTABOM BXOISIIMX
B HUX MHTPCIUCHTOR, CO3JAIOTCS C YICTOM MHUTATCIBHBIX MOTPEOHOCTCH
MUKpP00Oa, PUMEHSIOT [ BHIPAIIUBAHUS MUKPOOPTaHM3MOB MPH TOIyYe-
HUU aH TUOMOTUKORB, BAKITUH

Koncue-
TEHIIUS

o Is1oTHEIE (B KauecTRe YIJIOTHUTENS MUTATENLHBIX cpel MpUMeHsIoT 2-3 %
arap-arap — U3 MOPCKHMX BOJOPOCIIEH, JKENaTHH, IMOKCH KPEMHUS U JIp.).

* JKujakue (0ymnoH, MOITOKO, TIEMTOHHAS BOJIA).

o ITonyxuakue (momyxxuakuii arap cogepxut 0,5 % arap-arapa)

CocTtas

e [IpocThie — wMsco-TienToHHBIN OyasoH (MIIB), Msco-enToHHBIN arap
(MITA), nenronnag sozaa (T1B).

o Ci107kHBIe — TOJIy4aroT ITyTeM J00aBIeHUs] K MNPOCTEIM CpeAaM CTUMYIIH-
PYOIINX A00aBOK, HEOOXOAUMEIX IS pa3MHOXKEHWS TOTO WITH WHOTO MHKpO-
OpraHu3Ma: KpoBh, CHIBOPOTKY, caxXapa, aCLIUTHYCCKYI0 XKUIKOCTh. IIpuMephl
cpell: KpoBSHOM arap, CRIBOPOTOUHKIH arap W OYITbOH, caXapHbIi arap U OyIb-
OH, aclIUTUYECKUI arap U OyIbOH U Jp.

IMeneroe
Ha3Hade-
HUe

e OcHOBHBIC, 001IEro Ha3HAYEHHA — TIPEIHA3HAUYEHb! IS KyIbTUBUPOBA-
HHUs OOJIBIIMH CTBA HETPeOOBATEIbHBIX MUKpOOpranu3mMoB (MITA, MIIB).

e CrienuaJibHbIe — CIYXaT JJIS BBIJEICHUS U BhIpAlIUBAHUS MUKPOOPraHU3-
MOB, HE pacTyIIUX Ha OCHOBHBIX MPOCTHIX cpenax. [IpuMephl cped: KpoBIHON
arap, CRIBOPOTOTHBIN arap u OyJILOH, caXapHEIH arap U OyILOH U JIpyTHe.
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OxoHuanue TadIMIsl 9

IIpusznax Bujanl cpex

[leneoe | @ DNeKTHUBHBIE (CENEKTUBHBIE) — HU30UPATEIBLHO CIIOCOOCTBYIOT POCTY OJHOTO
Ha3Haue- | BUJAa MUKPOOOB, 3a[epKUBasi UM LIOJABISAS POCT COIYTCTBYIOLINX MUKpPOOpPra-
HUE HU3MOB. Takoii 3ththekT mocTuraercs Ipu JOOABICHUH Pa3IUIHBIX HHTHOUTOPOB
pocTa MUKPOOOB (OIpeleIeHHBIX aHTHOMOTHUKOB, COJIEH, JKenun), U3MEHEHHHU
nokazareisd pH, cocraBa nuTaTenbHBIX BewlecTB B cpele u ap. [Ipumepsr: comne-
BOM arap U1 cTaUIIOKOKKOB, LIEIOYHOMN arap JUIs X0oJIepHOI0o BHOPHUOHA.

o TudppepeHUNATLHO-THATHOCTHYECKHAE — CPEAbI, MO3BOISIONINE OTIUIUTh
(muddepenurpoBaTs) OAUH BUI MUKPOOA OT IPYroro, 1o Ux pocry, dpepMeHTa-
TUBHON aKTHBHOCTH M JPYT'MM HpH3HAKaM. B cocraB 3THX cpex, KpoMe MuTa-
TEJIBHBIX BEIICCTB, BKIIOYAIOT cyOCcTpaT Kak auddepeHuupyromui paktop (Ha-
npuMep, yriieBoa), U UHIUKaTop. PepMeHTATHBHOE paclleluleHne cyOcTpaTa
MUKpPOOpPraHU3MaMH TPUBOJUT K HAKOIJICHUIO NMPOIAYKTOB pacUICIUICHUS U
caeury pH, 9To compoBokJaeTcs OKpallliBaHWeM cpelbl U KONOHHWH B IBeT
uaaukaropa. [Ipumepsr: Du10, JleBnna, I'ucca (114 sHTEpoOAKTEpHIA) 1 JIp.

o TuddepenmmanbHo-3IeKTHBHBIC — CpeJIbl, codeTarolie B cebe cBoHCTRa
muddepeHIMATEHO-THArHOCTHIECKUX U 3IEKTHBHBIX cpea. OHU cojiepkar, KpoMe
TMUTaTEeTBHBIX BETIECTB, cyOCTpaT Kak qUdQepeHTMpyrommit dhakTop, JTEKTHRHBIH
XAMHUUYECKUH CyOCTpaT, MPeMAaTCTBYIOINN POCTY OPYrHX BHIOB OakTepwii, W, B
HEKOTOpPHIX ciTydasx, waankatop. [MpuMepsr: cpexa Tlnockupera TS MHTEINT W
calbMOHEIN, )KeNTouHO-coneBol arap (JKCA) nid cTaduiIoKOKKOR.

e XpoMOTeHHBIe — HOBBIH THT cpel, MoNyJarolinif B MocleHee BpeMs TIH-
pOKO€e pacrnpocTpaHEeHHE B YCKOPEHHON JHAarHOCTUKE UH(EKIIMOHHBIX 3a0ome-
BaHUN. Ha XpoMOT€HHBIX cpefax II0 I[BETY KOIOHUN MOXKHO IIPOBOIUTE IIPEH-
BApUTEILHYIO MJEHTHUKAIIMIO MHKpOOpraHu3sMoB. B cocraB Takux cpen,
KpOMe POCTOBHIX U CeJIEKTHBHBIX KOMITOHEHTOB, BXOJIUT MEUEHbIH XpOMOTeHOM
cyberpat (cybctpatsl). Ilpu pasnoxenuu cyocrpara MUKPOOPraHU3MaMM pas-
JTUYHBIX BUJIOB BRIpAcTalOT KOIIOHWH, OKpalleHHble B pa3Hble 1BeTa. Paspabora-
HBI XpPOMOTEHHBIE CPEbl TS BhIIETICHUS U TpeABapUTEIbHON MaeHTHGUKAIIT
JTHUCTepUi, cCATbMOHEIT, TUT eI, KaHIUA U JIPYTHX MUKPOOOR.

e Cpejabl oborameHus — cpenbl A7 pasMHOXKEHHs! U HAKOIUIeHUs OakTepuii
oTIpeJielIeHHOr 0 BHUJ1a M TIOJJaBJIeHUS pocTa COMYTCTRYOIIeH MUKpodIops! (Ha-
npuMep, IeNoYHas NenTOHHAg Boda AN XonepHoro BubpuoHa, conesoit MIIb
JUTSt CTaUIIOKOKKA, KETIHEIN OYIBOH AT CAThbMOHEILT).

e TpancnopTHbIe H KOHCEPBUPYONIINE — CPEIbI AN BPEMEHHOI'0 COXPaHe-
HUS MUKpPOOPTaHW3MORBR TIOClIe B3SATHS HCClelyeMoro MaTepualla U TIpu
TPAHCIIOPTUPOBKE €r'0 B Ja0OPaTOPHIO; OAKTEPUH IIPH 3TOM COXPAHSIOT JKU3-
HECMOCOOHOCTh, HO HE Pa3MHOXAlOTCS B HUX, MO3TOMY KONWYECTBEHHBIH M
KayeCTBEHHBINI cOCTaB MHKpodIoOpsl HEe W3MeHseTcs (Hampumep, cperaa
AMueca — TONYKUIKUH arap ¢ aKTUBHPOBAHHBIM yTIleM)

Hp]/IFOTOB.TIEHI/Ie NUTATCJIIBHBIX CPCI U UX CTCPUJIM3 AU

BONBIIMHCTBO THTATENBLHBIX Cpell, HCMONB3YEeMBIX B OaKTEpUOIIOTHH,
IIPEJICTABIIAIOT COOOM BHICYIICHHBIE KOHLIEHTPATHI B 3aBOJICKON (hacoBKe, KOTO-
phI€ B3BEIIMBAIOT (OEpyT HABECKY CPENbl COTIACHO MHCTPYKIIMU Ha ITHUKETKE),
pPAcTBOPSIOT B JAUCTHIUIMPOBAHHON BOJE W KHUIISTAT JI0 TIOIHOTO PACTBOPEHUS
KOMIIOHEHTOB. Jlanee murareibHble Cpeibl CTEPUIIN3YIOT W Pa3jIMBalOT B CTe-
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pUIBHYIO TabopaTopHyio Tocyny. CriemoBaTenbHO, JTabOpaTopHYH TOCYAY
(cTeknsunble npobupku, vamiku [leTpu u np.), Kak U NUTaTeIbHbIE CPENbl, He-
00X0IMMO TIPOCTEPUITU30BaTh (Tabmuia 10).

Tabmua 10 — CriocoObl 1 PEKUMEI CTCPHIIM3AIHH THTATCIBHBIX CPC M CTCK-

JISTHHOU TIOCY/IBI

Crepuansyembie
00LEeKThI

Anmaparypa

Cnoco6bl M peKUMBI
CTEPWIN3ANNHU

CTexJITHHBIE U3eTHs
(mpobupku, vaniku [letpu)

Bozayumsrit crepumiza-
TOp (CyxXokaporol mkad)

Crepunnzalus TopsIuM BO3TyXOM
(180 °C, 60 Mun)

OCHOBHBIC ITUTATCIBHBIC
cpensl (MITA, MITB)

ITapoBoii crepunuzarop
(aBTOKIIAB)

Creprimzauus napoM 1ol JTaBIeHHEM
(121 °C, naBnenue 1 at™., 20 MuH)

Cpennl ¢ yTieBogaMn

TTapoBo#t cTepunnzatop

CTrepunmsaimis mapoM o1 TaBIeHHeM

(aBTOKJIAB) (112 °C, napnenue 0.5 at™., 15 MuH)
Crnoxuble nuTaTenbueie | [TapoBoit crepuimsatop | HApodnas creprmsauus (100 °C, 0 at.
cpennl (aBTOKNAR) «TeKy4MH nap», 3 s o 30 MuH)

Bogsanas 0aus -

[TurartenbHBIE CpEHI,
coepKalne OemnoxK,

ChIBOPOTKY, BUTAMUHBI

JpobHast crepunmzarus (THHAAIN3a-
1) — MOPOrpeBaHUE cpel Mpu 56—
58 °C B Teuenue 1 4, 5-6 cyT monpsI.
Crepunuzaius GUILTPOBAHUEM

OuIbTpEI (MIryOHHHBIC,
MeMOpaHHbIE) >

Lllpu cmepunuzayuu 8030YUHBLIM MemMOOOM CTEKISHHBIE MPOOUPKH, 3aKPhI-
ThI€ BaTHBIMH MTPoOKaMu, W Jamiku [leTpu cTepuIn3yroT ymakOoBaHHBIMHU B CIIE-
UanbHyl0 Oymary (OyMaXHbIE TaKeThl), UYTO TO3BOJAET COXPAHUTH CTEPHITH-
HOCTB 110CIIE IIPOBEJIEHHON CTEPUIIM3AlUN HEKOTOPBIN 11EPHO BPEMEHH.

Ilpu naposom memooe UCTIONB3YIOT CTATLHBIE CTEPUITH3AIIMOHHBIE KOPOO-
Ki (OMKCBHI), B KOTOpBIC MOMEIIAOT (hIIaKOHBI WM MPOOUPKU ¢ TUTATCILHLIMU
cpelnamu, 3aKphIThIE BATHO-MAPJICBLIMHU TTPOOKAMU U OYMAXKHBIMU KOJITAYKAMU.

Ha ymaxkoBkax ¢ mpocTepUIN30BAHHBIMU U3ICITUIMU JOJIKHEI OBITEH CBEJIC-
HUS O JaTe CTEPUITU3AINH.

KoHTpoab cTepunuzanuu npenycMaTpuBaeT MPOBEPKY MapaMeTpoB pe-
KUMOB CTEPUIIU3ALINU U OLIEHKY €€ 3 (PEKTUBHOCTHU.

KoHTponb pe:KMMOB CTEPUIIM3ALINN NPOBOAAT CASAYIOMUMHI METOAAMMU:

® usuyeckum — C TIOMOLUBIO KOHTPOJIbHO-U3MEPUTENBHBIX MPUOOpPOB
(TepMOMETpPOB, MAHOMETPOB U [Ip.) HAOIIONAIOT 32 TEMIICPaTypoi, TaBICHHCM
mapa, BpeMeHEM CTEPUITHU3AIIMOHHOM BBIJIEPKKU U JIPYTUMH TTapaMeTpaMu;

® XUMUYeCKUM —— C UCIIOJIL30BAHUEM XUMHUYECKUX UHIAMUKATOPOB — TeEp-
MOTECTOR (TIPEACTABISIOT cCOOON BEIIECTBA, U3MEHSIONINE CBOU TIRET UK (HU3U-
YECKOE COCTOSHUE NPU CTEPUIN3ALNN, B YACTHOCTH UMEIOIIUE Pa3IUUHYI0 TEM-
neparypy IIaBIEHHUS);

® Ouonozuyeckum (C UCIIONb30BAaHUEM OMOTECTOB CO CIIOPOBBIMU (hOpMaMU
TECT-KYABLTYP, C TOCIEAYIONEH OL[EHKON TMOENU Cop TEPMOYCTOMUUBBIX MUK-
POOPraHU3MOB).

VrakoBaHHBIC OMOTECTHI MTOMEIIAIOT B T¢ K¢ KOHTPOJILHBIC TOUKH CTCPH-
JTU3AIUOHHON KaMePhl, 9TO U CPEACTBA PU3NUCCKOTO U XUMHICCKOTO KOHTPOJIS.
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OcHoBanunem s 3akitoueHus 00 3¢ dekTuBHON padoTe cTepunIM3aIuoH-
HOM amnmapaTypbl ABIIETCA OmMCYmcmeue pocma mecm-KVibmypbl npu baxme-
PUOTOUUECKOM UCCTe008AHUU 8CeX DUOMECMO8 8 COYemanul ¢ y0081emaopu-
MeNbHBIMU Pe3YTbMAmamu GU3U1ecKo20 U XUMUYECKO20 KOHMPOIIA.

Pa3nuB nmuTaTeILHBLIX cpel B Ja6opaTOpPHYIO MOCYAY

[Tocite MpUTOTOBIICHUST M CTEPHIIM3AINH [TUTATCIBHBIX CPEA UX PA3IMBAIOT
B CTEPUIILHYIO TaObOpaTOpHYO ocyay (pucyHok 11).

T 'l —D Ty
e [— —
IInacTuHuaTas mUTaTtenbHas cpefa —
~— — — arap TONIIWMHON cnos 3—4 MM, pacrpe-
Ckomiennplit | Cronbuk | CKolleHHBIH | JENEHHOIO PaBHOMEPHO II0 BCEMY JIHY
arap arapa CTOIIOUK gamku lerpu
A b

Pucynok 11 — BapuanThl pa3/inBa IJIOTHOM NUTATEeJILHOU cpelbl (arapa):
A — B ipobupke; b — B wamke Ilerpu

ITOCEB MUKPOOPT"AHU3MOB HA TTMTATEJIBHBIE CPE/IBI

B 3aBHcHMOCTH OT IIeTTH WCCIeIOBaHMs, XapaKkTepa MOCEBHOTO MaTeprana
W Cpelbl UCIIONB3YIOT pa3sHbie METOIBI TTOceBa. Bce OHM BKITFOYAIOT 00s3aTeNb-
HOE YCJIOBHE: OTPaTUTh TOCEB OT MOCTOPOHHUX MHMKPOOPTaHU3MOB. [ToaTomMy
padoTarh clieAyeT OBICTPO, HO 0€3 pe3KUX JIBUKCHUN, YCUIUBAIONIUX KojcOa-
HUS BO3ayXa. Bo BpeMs TOCEeBOB HENTL3s pa3roBapuBarh. [10ceBEI TyUIne AemaTh
B Ookce (Mpu padoTe ¢ 3apa3HBIM MaTEPUATIOM HEOOXOIUMO BBITOTHSTE TTPaBH-
Ja TUIHOH 6e30ITacHOCTH).

Ci10c00B1 ¥ TEXHUKA 110CEBA M]/Il(pOﬁHOFO MaTepUuaAIad HA IIUTATSIBHBIC CPEABI

TexHMKa MoceBa 3aBHUCHT OT XapaKTepa UCCIEAYEMOro Marepuana U KOH-
CHUCTEHUWHU MUTATEIbHOU CPEJIBL.

Kuokuii mamepuan Ang moceBa 0epyT OAKTEPUOIOTHUECKON TeTne uimu
CTEpUITBLHON MUTIETKON. BaKTeproIornyeckyro TETI0 Tepell B3ITUEM MaTepHa-
Ja ¥ 110 OKOHYAHWU [I0CEBa CTEPWINIYIOT MPOKAIUBAHUEM B ILIAMEHH CITUPTOB-
ku. [luneTku mocie mocesa MorpyxaroT B IE3UHPUITUPYIOIIUH pacTBop.

Ilpu nocese 6 >cudKyr0 numamesbHylo cpeody TIETIIO C MAaTEPUAIIOM TI0-
IpYXarT B Cpejly U JIETKUM 1IOKaYUBaHWEM CMbIBatOT Marepuall. [lurierky mo-
TpYXaroT B Cpely U MaTepual CIUBaOT.

Iloce¢ mamepuana Ha nnacmunuamslil azap ¢ dyawke Ilempu TTpoBOIAT
€ TIOMOTIBI0 OAKTCPHOIOTHICCKOH TICTIIN, TINATEIS WIN TAMIIOHA.
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loces bakmepuonocuyeckoli nemJieil TPOBOAAT HITPUXOBEIM METOIOM TIO
MIOBEPXHOCTH arapa.

Ilpu nocese wmnamenem UcCIeAyeMBbI MaTepual HAHOCAT HA TOBEPXHOCTH
CpeJbl TETIEH WM MUMETKOM, a 3aTEM C TTOMOIIBK CTEKISTHHOTO WM METaJTnde-
CKOTrO IMAaTeNns Marepuai PacnpeieissioT 0 TMOBEPXHOCTH arapa KpyroBBIMU
neukeHUsMHA. [Tocne mocesa umartesb MOMENIAT B AE3UHGUIIUPYIOIHN pacTBOp.

Ilpu nocese mamnonom UCCIAEAYEMBIN MaTepHUall paclpelieNsieTcs Mo Io-
BEPXHOCTH CPEAbl KPYrOBBIMU JBUKEHUSIMU 1IPH OJHOBPEMEHHOM BpalllCHUU
TaMIOHA W YaIllKU.

lloces cazonom: 1 mn Marepmana (Kujakas OyNbOHHAs KyJIbTypa WIH
B3BCCh MUKPOOOB B (PU3HOIOTHYCCKOM PACTBOPC) HAHOCAT MHUIICTKOW Ha TO-
BEPXHOCTh arapa ¥ THIATEABLHO PACTIPECIIIOT KUIKOCTh MO BCEH TTOBEPXHOCTH
cpenbl. M30BITOK MaTeprala yaaistoT TUICTKOH, KOTOPYIO 3aTeM TTOMEIIAIOT B
JIe3MHGUIUPYIOMUM pacTBop. [pyroii croco0: OakTepHalbHYH CYCHEH3HIO
CTEPUIBHBLIM TAaMIIOHOM HAHOCAT HA TMOBEPXHOCThL CPElIbl MITPUXOBLIMU JIBUKE-
HUAMH B TPEX HANpPaBICHUSIX, MOBopaunBas yamky [lerpu Ha 60°.

ITocne nocena vamiku [leTpy 3akpeIBatOT, IEPEBOPAYNBAIOT BBEPX JHOM, IMOJI-
MMUCHIBAIOT U CTABAT B TEPMOCTAT UMEHHO BBEPX JHOM, YTOOBI M30€KATh pasMbIBa-
HUS PaCcTyUIMX KOJOHMM Ha Cpefie KarelbKaMHU KOHJIEHCAIIMOHHOM BOJIbI, CKAIlIN-
BalolIelcs Ha BHYTPEHHEN MOBEPXHOCTH KPBILIKUA MpPH 0OLIMHOM €€ TTOJI0XKEHUH.

Ilpu nocese na cxowienmslii azap 6 npooupke pabOTAIOT MPOKATEHHOU
OaKTepUOJIOTUYECKON TETIeM W TIpU OTKPHITUM U TOCHEAYIONIEM 3aKPBITUU
IPOOUPKYU MPOBOAAT €€ Kpasd depes miaMms crnupToku (drambupyror). Hemo-
CPEICTBEHHO TIPH MOCEBE METII0 ¢ KYIbTYpolt 0akTepuii BHOCAT BOJIU3U MIaMe-
HU CITUPTOBKU B MPOOUPKY U, MITPUXO000PA3HBIMU JBIKCHUSMU CHU3Y BBEPX,
HAYWHasl C KOHAEHCAIMOHHOHN BOJIbI, PACIPE/IEISAIOT 110 [IOBEPXHOCTH arapa.

Ilpu nocese (nepecese) uucmoil Kyabmypsl 6axmepuinl U3 npooupku 6
npooupky 06c npoOHUpKH (0/Ha — C YUCTON KYJIBTYpPOH Kak MOCCBHOW MaTepH-
a7 1 BTOpasi — CO CTEPUIILHON Cpeloil) Aep:KaT clerka HakIIOHHO B JIEBOH py-
KC MEXKIY OONBITUM M yKa3aTCIbHBIM MalbllaMU Tak, YTOOLI Kpasd MpoOUPOK
Ob111 Ha otHOM ypoBHe. [leTito ep:kar B paBoi pyKe W MPOKATMBAIOT B IIJIa-
MeHU cUpToBKHU. [IpoOKu 13 mpoOUpOK BEIHUMAIOT (OZHOBPEMEHHO JBE) Tpa-
BOU pyKoOU, 3aKuMas UX MEXKAY MU3BMHIEM U JafoHbio. BeIyB mpoOKU, Kpas
TPOOMPOK OOKHUTarOT B TIaMEHH CIIUPTOBKH. [IpokaneHHyIo MeTiro BBOAAT (pa-
60TaloT BONU3U MIaMEHU CIUPTOBKH) B MPOOUPKY C MOCEBHBIM MATEPUAIIOM,
OXJIAKJIAIOT U HEOOJBIITOE KOMMUECTBO KYJIBTYPHI IEPEHOCIT BO BTOPYIO TPO-
OMpKY €O Cpeloii, OIMONAaCKUBas TMETI0 B KUAKOW cpele WiIH pacupeaenss
MTPUXOM TIO TIOBEPXHOCTH CKOIIEHHOro arapa. [leTnio u3Bnexaror, ¢piaamoupy-
10T Kpasg TpoOUPOK U 3aKPBIBAIOT WX MPOBEACHHBIMU YEpe3 TuiaMs mpoOKamHu,
3aTeM TCTIII0 CTCPUIIU3YIOT, TPOOUPKU TTOJIITUCHIBAIOT, CTABAT B MITATUR.

Iloces ykonom 8 cmoiouK RUMAmMENbHOU CPedbl TIPOBOISAT C TIOMOIILI0 OaK-
TEPUOIOTUUECKON TIETITH (UJTH UTJTHI) ITYTEM MPOKANBIBAHUS CTOJIOUKA CPeIb 10 JTHA.
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YCJIOBUSA KYIbTUBUPOBAHUA BAKTEPUIA

Jlns Toro, 4TOOBI YCIENIHO KYTbTHBUPOBATh OAKTEPUN HA HCKYCCTBEHHBIX
MUTATETLHBIX CpedaX, HEOOXOIUMO YIUTHIBATH HE TOIHLKO UX MUTATETLHEIE TTO-
TPEOHOCTU, HO U YC106UA KYJIbMUSUPOBAHUA: TEMIICPATYPY KYJIbTUBUPOBAHUS
1 HeoOXOAUMEBIE KOHKPETHOMY MUKPOOY YCIIOBUS a’3pallyii.

[To omTuMaaLHOW TeMIlepaType KYIbTUBUPOBAHUS OAKTCPUHU KITacCUU-
UPYIOTCS HA TPU TPYITIIHL:

1. Tepmodghunsr (TernomoOUBEIe) — ONTUMAITbHAS TeMIlepaTypa UX Kyib-
TUBUpOBaHus cocTaBisgeT 50—60 °C.

2. Me3oghunbt — K HIM OTHOCHTCS TIOJIABIISAOIICE OONBUTHHCTBO OaKTCPHid,
UMCIOTIIUX MEUIMHCKOE 3HAUCHUE, JIYUIIe BCETO PacTyT MPU TeMrepaType
yejoBedyeckoro opranuima (35-37 °C).

3. Hecuxpodghunwr (X0monoat00UBbIe) — K HAM OTHOCHTCS P MAaTOT€HHBIX
IS 4eNoBEKa OaKTepuii, KOTOPBIE TYUIIIE BCErO pacTyT Mpu 060JIee HUIKUX TEM-
nepatrypax (ot 0 go 28-30 °C).

Jns co3manus onTUMAILHOU TeMmIepaTyphbl MOCEBbI MOMEIIAIOT B TEPMO-
ctat. TepMocTaT — 3T0 npubdop, B KOTOPOM € TIOMOIIIBIO PETYISTOPOB MOAIEP-
KUBAETCs MOCTOSHHAS TEMIIEpaTypa.

ITo TpeboBanusIM K yCJOBHAM a3palUM BO BPEMS KYyJIbTUBUPOBAHUA,
MUKPOOPTAaHU3MBI MOJKHO Pa3JeIuTh Ha CIEAYIOUIHNE OCHOBHBIE TPYIIIIHI
(Tabmuria 11).

Taomuma 11 — JluddepeHimarust MUKpOOOR TT0 OTHOIICHUTO K YCIOBUSAM adpartii

I'pynnbl MUKpoGoB TpeboBanHusi HaKTepHil K YCIOBHIM a3palluu

O6imrataeie a3poobl TpebyroT Bo BpeMsi KyIIbTUBUPOBAHUS TTOCTOAHHOTO JTOCTY-
ma KUCITOPOIa K TTOREPXHOCTH MMHTATEITLHOM CPEIThI

OOnuratHeic aHaYPOOLI KynbTHBUPYIOTCS B YCIIOBUSAX 0€3 AOCTyNa KUCIopoJa

daxynbpraTHBHBIC aHa’po0El | PacTyT mmpu m00BIX yCIIOBHAX anpalun

Kamnodunst Jng cBoero KynmbTHBUPOBAHUS TPEOYIOT TTOBBINICHHOTO CO-
JIepkanus yraekncnoro rasa (5—10 %)

Muxkpoas pohuist TpebyroT CHUKEHHOTO COJepsKaHNs KUCIopoaa (0Koio 5 %)

BpeMﬂ BbIpAIIUBAHUs MHKPOOPraHnuiMoB

Bpems BeIpammBaHusi 3aBUCUT OT BHIA MUKPOOPraHu3Ma. BONBIIMHCTBO
OakTepuil KyJIbTUBHPYIOTCS IIPH ONTUMAILHON TeMmIilepaType B TcucHue 18—24
4, a, HAIIPUMEP, BO3OYAUTENh KOKIIONIa — B TedeHHe 2—4 CyT, MUKOOAaKTepHH
TyOepKynes3a okoio 3—6 Heq.

XAPAKTEP POCTA BAKTEPUI
HA MCKYCCTBEHHBIX TTUTATEJIBHBIX CPEJAX

XapakTep pocTa Ha TIOTHBIX U JKHAKUX TMUTATENBHBIX CpeflaX OTHOCST K
KVIbMYPAIbHLIM NPUIHAKAM MUKPOOPTaHU3MOB. XapakTep pocra OakTepuii 3a-
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BHUCHT, TIPEXIE BCETO OT TOTO, KaKasi MUTAaTeIbHAS cpefa (KUIKas UM TII0THAS )
UCIIONb3YEeTCA I KyIbTUBUpPOBaHus (Tabmuua 12).

Tabmuma 12 — XapakTep pocTa 6akTepHii Ha ITUTATCILHBIX cpeaax

Kuakue cpeanl

Il1oTHBIE Cpeabl

v Iuddysnoe momyT-
HeHHe (OOJIBILMHCTBO
OaxTepuit).

v TliieHKka HA MOBEPX-
HOCTH OyIhoHa (Xapak-
TEpHO, Hamp., III XO-

v PocT B BHJIe W30JIMPOBAHHBLIX KOJOHHUIl (TpH ToceBe
Marepualia Ha 4Jamku [[eTpu MeTogoM MEXaHHYECKOro pa-
3001eHUsT MUKPOOPTaHu3MoR). KoroHuu — 5TO BUIHUMBIE
cKomieHus ocobell onHoro Buxa MukpooprannaMos. Komo-
HUUW TI0 UX BHeNHeMY BUIY (Mo dopMe, XapakTepy Kpaeg,
XapakTepy IOBEPXHOCTH, pa3MepaM, KOHCHCTEHIMH, Mpo-

JIEpHOTO BUOpPHOHA).
v TpugoHHbI#i HiIn
NPUCTEHOYHBIN pocT —

3pa'—IHOCTI/I) MOXHO CBCCTH K IBYM OCHOBHBIM THUIIAM!

S-gpopma («rnaakas») — ¢ poB-
HBIMH KpasMH, IJIAAKOH IOBEPXHO-

0CaZlok WM MCIIKUEC | crgpro, GrecTsmast, mpo3pavyHas Wit
XJIOIbA Y CTEHKH IIPO- | omympo3padHas.
OMpKM TIpH TTPO3paTHOM R-gpopma («mepoxomarag») — ¢

OyJabOHEC  (XapakTepHO
JUTSI CTPEMTOKOKKOR).

HEPOBHBIMHU KpasiMH, IEPOXOBATON
TOBEPXHOCTRIO, HEMpo3pauHas.

XapakTep pocTa 0akTepuil Ha cpeaax

v PocT «rasoHOM» WM «CIMBHOM POCT» KaK CIUIOIIHON HAJICT
Ha TMIOBEPXHOCTH arapa (eciM MIOTHOCTE 3aceRa OombINas)

BBIJAEJEHUE YUCTBIX KVJIbTYP MUKPOOPI" AHNU3MOB

bakTepuonorudeckuii (KyibTypalbHbI) METOI JUATHOCTUKU OCHOBAH Hd
gbl0eneHuy W3 TATOIIOTHYECKOTO MaTepuala yucmou Kyabmypsvl MUKPOOPTaHU3-
MOB Ha MIUTATEILHBIX CPe/iax U AaNbHEHIEH ee udenmugurayuu.

Yucmana Kyasmypa — 3TO TONYIAINAS MUKPOOPTaHU3MOB OJHOTO BHUA,
BBIpAIIEHHAS HA MUTATEILHON CPEIIE.

UzBecTHO, 9TO BO30YOUTEIN WH(MEKIIMOHHBIX 3a00JIEBAaHWN B OpraHU3Me
YeJI0BEKa, KMBOTHBIX W BO BHEIIHEH CpElle HAXOASATCA IPEUMYIICCTBEHHO B
CMECU C JIPYTMMU MUKPOOPraHu3Mamu (B TOM YHCIIE YCIIOBHO-MATOT€HHBIMU U
canmpourtamu). BeijeneHue 9UcToM KyIbTYphI TTO3BOJSET BRISBUTH €€ MOpdo-
JOTHYECKUE, KYILTypalibHble, OMOXUMUYECKUE U APYTHe MPU3HAKU, TIO COBO-
KYMTHOCTH KOTOPBIX OIMPEAEISIOT BUAOBYIO TPUHAIIEKHOCTE BO30YIUTENS, T. €.
OCYIICCTBIISIFOT €TO UOCHMUPUKAYUIO.

Jlocmouncmea memooa: OTHOCHUTEIBHO BBICOKAST YYBCTBUTEIBHOCTH U
TOYHOCTh, BO3BMOXHOCTh OTPEICIUTL YUCICHHOCTh MUKPOOOB B HCCIIETYEMOM
Marepuaie, B psaAe CliydaeB JOKa3aTh MaTOT€HHOCTH BBIIECIIEHHBIX MUKPOOpra-
HU3MOB, a TaKKe ONPEACIUTh TYyBCTBUTEIBHOCTh K AHTHOHOTHKAM.

Hedocmamku memooa: OTHOCHUTENBHAS JIUTEIHLHOCTh, METOJ JOPOTO-
CTOSIIIIUH.
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MeTOI[bI BBIIC/IICHUA YU CTBIX KYJIBTYP MUKPOOPTAHU3MOB

MeToab! BbIIENEHUs YUCTHIX KYIbTYp U3 MUKPOOHBIX CMECEe MOXKHO paz-
JEeUThL Ha HECKOJIBLKO TPYIIIL:

1. Memoowsr mexanuuecko2o pazoduenus MUKpoopeanu3mMos: ToceB MaTe-
pHala mo MOBEPXHOCTH IIIOTHOHN MIACTUHYATON MUTATeIbHON Cpeabl MInaTeneM
(MeTox puranbCKOTo) WM MITPUXOBEIM CITOCOO0M C TTOMOIIBLI0 OaKTepHaTbHOH
TIETITH; PAa300IIEeHHE HA OCHOBE TIOJIBIXHOCTH MUKPOOOB.

2. Memooul, ocHoeannvle Ha U30UPAMENbHOU YYECMEUMETbHOCMIL MUKDO-
OP2AHUBMO8 K 8030€lCmEU0 8HeHUX (axmopos. HanpuMep, o0paboTKa Ku-
CIIOTON WU MIENOYBLI0 IS BBIAENEHUS YCTOHYHBBIX OaKTepuil; HarpeBaHWe
cMecH MUKpOOOB, T/ae ToA JeHCTBHEM TeMIIepaTyphl cIopoobpasyrolue
MHUKpPOOBI BBDKHBAIOT, a HECIIOPOOOpa3ymIue — THOHYT; TPH TIOCEBE CMCCH
MHUKpPOOOB Ha Cpelly ¢ JOOaBIEHWEM OTpPEAeNeHHOTO0 aHTUOMOTHKA YHUYTOXA-
IOTCS UyBCTBUTCILHBIC K HEMY MHKPOOBI U BHIPACTAIOT HEUYBCTBUTCILHEIC
CO3JJaHHC aHAIPOOHBIX YCIIOBHI MTO3BOISICT OTACIUTE TPYIITY aHAYPOOHBIX MHUK-
POOPTaHU3MOB OT OONMTATHBIX a3p00OOB.

BbIIEJIEHUE N UWIEHTUOUKALINA YUCTBIX KYJIBTYP
ADPOBHBIX 1 ®AKVYJIbTATUBHO-AHASPOBHBLIX BAKTEPUN

» 1-ii 3Tam: 1 nenn

a) 3a00p Marepuana I UCCIeI0BaHUA;

0) TpaHCIOPTHPOBKA, XpaHEHHE, MOATOTOBKA K NCCIEI0BAHMIO;

B) TIPUTOTORIIEHWE MAa3KOB M3 MaTOJIOTHYECKOTO MaTepHalla, oKpacka Io
['pamy 1 MUKpOCKOTIHS;

T) nOCe8 NAMOIOZULECKO20 Mamepuaia npu Heobxooumocmu 8 cpedy 0bo-
cawjenus. BEro IpoBOMAT, eclid B HCCIEAYEMOM MaTepHalle COJCPKUTCS Maioe
KOJIMYECTBO OakTepuii, HAllpUMEp, TPU BBIJICICHUY TeMOKYIbTYphIL. i1 3TOTO
KpOBb, B3STYI0 Ha BbICOTE JIMXOPAAKU, 3aCEBAIOT B cpeny B cooTHoueHuun 1:10
(nmg mpeononeHus IeUCTBUS OAKTEPULIUIHBIX (PAKTOPOB KPOBH); MOCEB UHKY-
oupytror npu temmneparype 37 °C, 18—24 4.

3auacmyro cpazy Mocjie MUKPOCKONUM Mpenapara npoussoosam noces na-
monozuyecko2o mamepudna 0aKTEPUOJIOTUYECKON MeTiel MTpUXoM WM 1ina-
TeneM 1o JpuranbckoMy Ha nilacmuHuamesle RUNAMeENbHble CPeobl OJis Nojly-
YeHUsl U30AUPOBAHHLIX Kooyt (pucyHok 12). B ciydae uHbekiuil, BEI3bIBae-
MBIX YCIIOBHO-IATOr€HHBIMU MUKPOOPraHU3MaMu, e UMEET 3HAYE€HUE KOJMue-
CTBO TIPUCYTCTBYIOITUX MUKPOOOB B MATOJOTMYECKOM MaTepuale, AeNaroT KOJIH-
YECTBCHHBIN TTOCEB MaTephaia, JUis Yero MpeaBapuTelbHO TOTOBIT 10-KpaTHbIC
passeaerns (10"-10™) Marepraia B cTepuiIbBHOM H30TOHHYECKOM PACTBOPE XJIO-
puna Hatpus, 1o 0,05 MII KOTOPBIX BBICEBAIOT HA CEKTOPA YALLIEK CO CPEIAMMU.
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Pucynok 12 — Cnoco05l ocera uccijieiyeMoro Matepualjia
Ha MJIacTHUHYATLIe IUTATeIbLHbIe cCpeAbl

Cosz0anue ycnoguil Kyibmueuposanus it MUKpOOPraHU3MOB (TeMIeparypa
KyIbTUBUPOBAHUS U HEOOXOAUMBbIE KOHKPETHOMY MHUKPOOY YCIOBHS a’palun).
NukybupyroT B TepMocTate B OCHOBHOM Tipu memnepamype 37 °C, T. K. 60Ib-
IIMHCTBO NMATOTEHHBIX MUKPOOOB SBIAIOTCA Mezoguramu. bombIMHCTBO OakTe-
pY KyIBbTUBHPYIOTCS TIPU ONITUMAJIEHON TeMITepaType B TeueHue 18-24 4.

P 2-ii ’Tan: 2 neHbL

a) M3y4eHUe XapakTepa poCcTa BBIPOCIIMX W30IMPOBAHHBIX KOJOHWUH Ha
cpenax, T.€. OMPENEINSIOT KVIbMYPalbHble CEOUCMEA ¢ UENBI0 0TOOPa 0103 PH-
TEILHBIX KOJIOHUM.

Kononus — 310 nonmynsauns MUKpOOHBIX KIETOK OAHOTO BUIA, chopMHpo-
BaBIIASCS B pe3yNbTarTe JENeHUs OJHONM MUKPOOHOMN KIETKU B YCITOBHUSIX KYIh-
THBUPORAHUS Ha IIJIOTHOHN MUTATENBHOM cpejie IPH ONTUMAaIILHOU TEMIIEpATYpE.

Usyuaior xapakTep pocra KyJIbTYphl IIPOCTHIM I1a30M, C ITOMOILBIO JIYIILI,
IIOA MaJIBIM YBEIMYEHUEM MUKPOCKONA HIIH TIOJIB3YICh CTEPEOCKOITHUYECKUM
MUKpocKkorioM. Benmnuauny 1 dhopMy KOJOHUH, XapakTep KpacB U MPo3padHOCTh
W3Yy4aroT B IPOXOAAIIEM CBETE, pacCMaTpHBas YallKH CO CTOPOHBI JHA. B orpa-
JKEHHOM CBETE (CO CTOPOHBI KPBIIMIKHA) OMNPEAENSIOT XapaKTep IMOBEPXHOCTH,
UBET KOJIOHUHU (pUCyHOK 13). KOHCHUCTEHLMIO OIpEeNessitoT MPUKOCHOBEHUEM
NETIN K NTOBEPXHOCTH U3y4acMOH KOJIIOHUH.

Pucynok 13 — U3y4eHne BLIPOCIIUX M30TUPOBAHHBIX KOJOHUIM

KynbsTypanbHble TpH3HaKi KOTOHHI TPeCcTaBiIeHbI B Tadmmie 13.



Tabnmuua 13 — KynerypanbHble npu3Haku

Kynsrypajibabie Ipu3HAKH

XapakTepucTHKA KOJOHUI

dopma KOJIOHAU

IIpaBunbHas okpyrias, HelpaBUIbHAS, MIIOCKas, BO3BbI-
IAKOIIAACS HaJl TIOBEPXHOCTBIO CPENBI

Pazmep
WIIW BETMYMHA KOJIOHUH

Kpynnas, menkas, ToueuHas
(U3MEPSIFOT AMAMETP KOJIOHUHM MUJUIMMETPOBON JTUHEHKON
CO CTOpOHEI AHA gamkH [leTpn)

XapakTep Kpas

PoBHEIIN, HEPOBHBIN, HaxXxpoMUaTHI

XapakTep ITOBEPXHOCTH

IIBeT KOMOHUM

Becupetnas, murMeHTHpoOBaHHAs (TIBETHAS)

Koncucrenmus

CYXEISI, Bi3Kasl, BJIAXKHAA, CIIM3UCTAsA

0) Muxpockxonus npenapama, TPUro-
TOBIICHHOTO U3 NOOO3PUMETbHOU U30IUPO-
8AHHOU KOJIOHUY W OKpalieHHoro mo [ pamy
(s YyTOUHEHWS YWCTOTHl BBIIEISIEMON

KyJIbTYphl Oaktepmii). [Ipn Mukpockonnm

npferapara BCC MI/IKpO6BI JOJIKHBI 00na-
HdaTh OJHWHAKOBBIMH MOp(bOJ'IOFI/I‘-IE:CKI/IMI/I

Pucynoxk 14 — Tlpumep Mukpocko-
NMuYecKoi KAPTUHBI MPenapaTos

cBOMcCTBaMHU (pUCYHOK 14).

B) Ilepeces OCTaBIIEWCS YaCTH uU3yYAeMOU U30AUPOBAHHOU KOAOHUU HA
CKOILICHHBIN arap (pUcyHoK 15) 011 gvidenenus u HaKOnaeHUsA YUCmou Kyabmy-
pbl; CO3IAI0T YCIOBHUSA KYJIbTHUBHPOBaHUs (MHKYOAUUs B TEPMOCTATE).

N3onupoBanHas
KOJIOHUS

Pucynok 15 — IloceB 30 1MpPOBaHHOM KOJIOHUM HA CKOTICHHLIH arap
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» 3-ii 3Tan: 3 KeHb

NpenTudukanus BbIeJeHHBIX YHCTHIX KYJbTYP NPOBOAMUTCS MO Cle-
JYFOLIUM IPU3HAKAM:

a) MophoJoruuecKkne 1 THHKTOpHAJIbHbIE CBOWCTBA (MPUTOTOBIEHNE Ma3-
Ka CO CKOIIIEHHOTr0 arapa, okpacka no I'paMmy, mpu HEOOXOIAUMOCTU — APYTrUe
CIIOCOOBI OKPACKH);

0) KylbTypalbHbIE CBOMCTBA (MCCIEAYIOTCS CBOMCTBA BHIPOCIIMX KOMOHUN);

B) OMOXMMHUECKHE CBONCTBA (ompeaeneHue PepMEeHTaTUBHON aKTUBHOCTH
UCCIENYEMON KYJIBTYPhl MUKPOOPTaHH3MOB);

I') aHTUTCHHBbIE CBOMCTBA (M3y4EHHME AHTHUTCHHOM CTPYKTYpbl MHUKpoOa M
OIIpe/IeNIEHNE ero cepoBapa (cepoTumna), T. €. MPOBOIAT CepOmUnUpPOSanHIUe —
onpeJielIcHUe HEU3BECTHOTO aHTUTEHA BBIJICICHHOTO MUKPOOPTaHU3MaA C TTOMO-
IO U3BECTHON JUArHOCTHYECKOW CHIBOPOTKH).

Taxxe B psge cllydaeB MPOBOJIUTCS oNpeaeeHie YyRCTRUTETHLHOCTH BhI-
HeJIeHHOU KYJbTYPhl MUKPOOPTAHU3MOB K AHTHOHOTHKAM C MOTy4YEeHHUEM aH-
TUOMOTUKOTPAMMBI, PE3YILTATHl KOTOPOM UMEIOT 3HAUEHUE, HApUMeEp, s Bpa-
Ya-KITMHUITUCTA TIPU STHOTPOITHOM Tepartui WHQEKITMOHHOTO 3a00ieBaHus. TakuM
00pazoM, JOIDKEH COOI0aThcss MUKPOOMOIOTHYCCKUN TIPUHIIUI PaliOHAIIBHON
aHTUOMOTUKOTEpaAUU, KOTOPEIA TpeOyeT MPUMEHIThL aHTUOAKTEpUalThHEIE TIpera-
parbl 10 pe3ylibTaTaM aHTHOMOTHKOTpaMMEI. J[JIsi ompenesicHuss 1yBCTBUTEIIBHO-
CTH KYJIbTYpbl MHUKPOOOB K aAHTHOHMOTHKAM TIPHUMEHSIOT, HampuMmep, THCKO-
nudHy3uoHHBIA WU aBTOMATU3UPOBAHHBIE METOJBI ONMPEAETIEHUS aHTUOUOTUKO-
YYBCTBUTEIBHOCTH, KOTOPHIE OMUCAHEI B TIOCJIETYIOIIIEM MaTepuare.

> 3akiroueHHe: YKa3bIBAECTCA BUJ BBIACICHHOTO MUKPOOpPraHU3Ma, TPU
HEOOXOAMMOCTH YKa3bIBAIOTCS PE3YITATHI IO UYBCTBUTEILHOCTH BHIIEICHHOM
KYJLTYpPHI K aHTUOAKTEpUANTLHBIM TIpenapaTaM (aHTudonoTukorpamma). Ilpu BeI-
JIEIICHUH YCIOBHO-IATOT CHHBIX MUKPOOPTaHU3MOB JOTOTHUTCIBHO YKa3hIBACT-
cs UX KOHIIeHTparus B ucciaenyemom matepuane (KOE/mm).

JIOTIOTHUTENLHO B pAle CITydaeB MPOBOIAT ¢ar oTHMHPOBAHHE, KOTOPOE
uMeeT O0JIBIIOE AIUIEMUOIOTHUECKOEe 3HAUCHHUE (UCHOIb3YION Ol BblAGNEeHUs
UCTOYHUKA UHDeKYy U, HATIPUMED, TIPA CTAPUITOKOKKOBBIX HHPEKIUAX ).

Dazomunuposanue — onpejencHue darotumna (daropapa) BHICICHHON
YUCTON KyJIbTYpbl OakTepHuil (BHYTpHuBHIOBas IuddepeHIranms) ¢ MOMOUIbIO
TUMOBLIX OakTeprodaros. [TpuHIMI MeToda 3akIodaeTcs B CIEAyOLEM (pu-
CYHOK 16):

1.Tunmnpyemplii mraMM O6akTeprii 3aceBar0T ra30HOM Ha MIIACTUHYATHIN arap.

2. 3areM Ha 3aCeTHHYIO TTOBEPXHOCTh HAHOCAT KAIUIW U3BECTHBIX TUITOBBIX
6akreprodaros (KaXyro B CBOH KBaIpaT, IOMEUEHHBIN 3apaHee Ha JHE YallKH
[etpu). 3aTem HamKy ¢ TOCEBOM MHKYOHPYIOT B TepMOCTaTe.

3.VUUTBIBAIOT OMBIT, PETUCTPUPYHA «CTEPUIILHBIC MATHAY» WA «OJAMKI —
MECTa OTCYTCTBHS POCTa KyALTYpH OaKTepHii B MeCcTe HaHECEHUT Karumm OakTe-
puodara, K KOTOpOMY YyBCTBUTENIEH JaHHBIH BapUaHT OaKTepPHid.
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¥ 4
incubation

i

3
Pucynok 16 — Cxema ¢paroTunupoBaHus

[Tpumep darotunupoBanus cTadhUIOKOKKOB MPEACTARICH Ha pucyHke 17.
Ha mramMmel S. aureus, 11ocessHHBIC Ta30HOM, B KBaJIpaThl HAHECEHBI KAIUIM U3-
BECTHBIX THIIOBBEIX WHIUKATOPHEIX CTA(QHIOKOKKOBBIX (haroB — 21 ¢ar ¢ co-
OTBeTCcTBYIoMUMU HoMmepamu (80, 79, 52A, 29, 71, 55, 3C, 3B, 3A, 53, 47,
42E, 7, 6, 42D, 77, 75, 83A, 54, 81, 187). Ilpu yderc pe3ynpTaToB (arosap
(parotun) obo3znavyaeTcs MyTeM MEPEUUCICHUS TUMOBBIX (aroB, TU3UPYIOUIUX
JaHHBIA BapuaHT. PazHbic darorunsl craduioKokkoB (pasHbie (arodhopMyiibl)
CBUJIETEILCTBYIOT O Pa3HBIX UCTOUHHMKAX MH(MEKIIMHU, OJMHAKOBBIE — O €IUHOM
ucrtounuke. Hampumep, coBmagenue darotuna cTauIOKOKKOB, BBIAEIESHHBIX
13 TIOCIIEOTIEPAIIMOHHON paHBl MAIIUEHTA U C PYK MEICECTPRI, OCYIIECTRIISIONICH
TIepEBA3KY paH, yKa3bIBaeT Ha OJUH MCTOYHUK MH(EKITUH.

Arineri Witk ®DaroTHnupoBa
riagn.a CTAGUIOKOKK

HItamMm Ne 1 8. aureus 3B/53/81 Itamm Ne 2 §. aureus 3B/42E/187

Pucynok 17 — ®darorunupoBanme cTapuI0KOKKOB

Obuwaa cxema evloeNeHUA U UOCHMUPUKAYUU YUCHBIX KYTbHYD A3poo-
HbIX U (haKy1emamueHo-aHaIPoOHbIX baxmepuil TIPCJCTARICHA Ha pUCYHKe 1 8.
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I 3ran (MceaeyeMblii HATOJIOrHYECKUM MaTepUaJl):

= Mukpockomus Tipenapara, okpanieHHoro mo I'pamy.

= [locer maromorudeckoro Marepuajia Ha MJIAaCTUHYATHIC IJIOTHEIC MUTATENILHBIE CPEIIBI
— IS TOITVIEHUS N30JIMDOBAHHBIX KOJOHWI: CO3IaHNE VCITOBHI KVIIETHBHDOBAHHS.

v

II 3Tan (M30.1HPOBAHHBbIE KOJIOHUM):

= M3yucHue KyabTypadbHBIX CBOWCTB BBIPOCITUX KOMOHUH (dhopMma, pasMep KOTOHUH,
1IBET, XapaKTep Kpas, XapakTep NOBEPXHOCTH, TPO3PATHOCTh, KOHCHCTEHITHS ).

= Mukpockonus npenapara, TPUTOTOBICHHOTO U3 U30IWPOBAHHOW KOIOHUU W OKpa-
menuoro 1o I'pamy.

= [ToceB n3yyaemMoil N30MMPOBAHHOW KOIIOHUM HA CKOIICHHBIM arap — 75 BBIACTICHUS
YUCTOU KYJIBTYPhI; CO3IAHHAE YCIOBUH KYJILTUBHPOBAHHUS.

v

III aran (BeLIeIeHHAA YUCTASl KYJAbTYpa):

= UneHTrduKartis BeIIEICHHON YUCTOH KYJILTYpPhI IT0 CIASTYIONIUM CBOMCTBAM: MOpdoITo-
TU4ecKue, KynbTypanbHbIe, OMOXUMUYECKHE, aHTUTEHHBIE, (haron3abeabHOCTh U JIp.

= Omnpe/ieieHNe YYBCTBUTEIBHOCTH MUKPOOPTAHU3MOB K aHTHOMOTHKAM.

Pucynok 18 — Dransl BbijieIeHUS H WICHTHOHUKAIMI YHCTBIX KYJIbLTYP 23P00OHBIX
1 GaKyJIbTATHBHO-AHA3POOHBIX DaKTepuii

KVJIbTUBHPOBAHUE 1 BbIIEJIEHUE UUCTBIX KVJIBTYP
AHADPOBHBIX BAKTEPUN

Buonmornueckue 0coOEHHOCTH OOMUTATHBIX aHadPOOOB 00YCIOBIUBAIOT
HCOOXOJMMOCTh TIPUMCHCHHS CHeNHAIbHBIX MeTOI0B KYJIbLTHBHUPOBAHMUS,
OTITUYAIONIUXCS OT UCTIONBL3YEMBIX TIPU padoTe ¢ a’dpoOHBIMH U (haKyIbTaTUBHO-
aHaRPOOHBIMU MUKPOOPTaHU3MaMHU.

BaxHBIM yciioBUEM, KOTOPOE HCOOXOMMO COONIONATE Hd 8CEX 2MAnax BHIIC-
JeHUs1 U UIEHTU(PUKALMK aHAYPOOOB, ABTACTCS 3AUUMA IMUX MUKDOOPZAHUZMOG
OM MOKCHYECKO20 0CHCMEUA MOJCKYIAAPHO20 KUCI0Pood. BpeMs MEKIY B3ITHEM
Marepuana 1 ero MoceBOM Ha MUTATENBHBIE CPEAbl JOIKHO OBITh MAaKCHMAIILHO KO-
pOTKMM. IS 3alUTHI COAEpKAIIMXCsA B MATOJIOMMYECKOM Marepuaiie 00JUTraTHbIX
aHa’po0OB OT BO3IAEHUCTBUSI aTMOC(EPHOTO KUCIOPOAa UCTONL3YIOT cheyuaibHble
mpancnopmHble cpedvl. AHadpoOHbIE OaKTEPUM MOKHO KYJIETUBAPOBAThH TOIBKO Hd
HUMAMENbHLIX CPe0ax ¢ HUSKUM OKUCTUMENbHO-80CCMAHOBUMETbHBIM NOMEHYUA-
qom (OBII). JInsg KOHTPONS 3a CTENEHRbI0 HACKHIIEHUS STHX CPed KUCIOPOIOM HC-
TIONB3YIOT CIIEUUAILHBIE pe0oKC-UHOUKamopbl (pe3a3ypyH, METUIIEHOBLIA CUHUMN),
BOCCTaHOBJIEHHBIE (hopMbl KoTOphIX OecuBerHbl. [Ipu Bo3pactanuu OBII pezazy-
PWH, HaITpUMEp, OKpaITuBacT CPebl B PO3OBBIN TIBET, UTO YKa3bIBACT HA HETIPUTO/I-
HOCTb TaKWX TTUTATENHLHBIX CPE ATl KYJILTUBUPOBAaHUST OOIUTATHBIX aHadpOOOB.

[Tpumepsl cnemUualbHBIX MUTATEIbHBIX Cped AN KyTbTUBHPOBAHUSA 00-
JUTAaTHO aHAIPOOHBIX MUKPOOPTaHHU3MOB TIPCACTABICHEI B Ta0ymiie 14.

AHa’poOHBII THUIT ABIXaHWS BO MHOTO pa3 MEHee MPOAYKTHBHEIH, deM
a’pOOHBIN, TIOITOMY numamesbHble Cpedbl 0Nl AHAIP0H06 NODKHEI OBITH 3HAUU-
TENbHO OoTave MUTATELHBIMU CyOCTpaTaMd M COOTBETCTBOBATH CHOXKHBIM TIH-
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IIEBBIM MTOTPEOHOCTSAM aHa’pO0OB, TakKe JOIDKHBI COIEpXKaTh Pa3NIMUHbIE pedy-
[UpYIOIIHE cpecTBa, yMeHbarnme OBII (HanpuMep, THOTIIMKOAST HATPHS).

Tabmuua 14 — Tlutarensibie cpedbl A7 KyIbTUBAPOBAHUS aHA3POOHBIX OaKTepuit

Hazpanmue
cpeabl

OcHoBHOMI
COCTAB Cpeibl

ITpuMeyanue

Tuoenuxonesas
cpeda (cpena ast
KOHTPOIIS CTePHITb-

MIIB, rmoxo3a, TH-
OTJIMKOJIIST HATPHS,
WHIUKATOP KUCIIO-

Cpena npenHasHadeHa JUIs KOHTPOJIS CTEPUILHOCTU
6uomareprana. 3a cdeT WHIWKATOpa KUCIOpoAa pesa-
3ypHHA KOHTPOIUPYIOT aHa’3pOoOHEIC YCIOBHUS 1O TOSIB-

1]eticcnepa)

HOCTH) pona pezasypuH TIEHUTO PO30BOTO OKPAITUBAHNSA BEpXHEH YaCTH CPEIb

Anaspobuwii MIIA, roroko3sa, Hermons3ytor ot moNy9YeHus W30 IHPOBAHHBIX KOJIOHHH
KPOBSIHOUL caxap- nebuOprHUpOBaH- | aHA3POOHBIX MHKPOOPraHM3MOB, A TAKKE [UIST W3YdeHHS
Hblll azap (aeap Has KPOBb TEMOJIMTHYECKOH AKTHBHOCTH GakTepHil (HampuMep, BO-

KpyT KOTOHWH 30Ha TEMOIH?3a)

Cpeoda Bunvscona-
bnepa

MIIA, riroko3sa,
CyIb(UT HATPUS,
XIIOpH]T KeTe3a

AmnaspobHBIe GaKTepuu JAI0T POCT B TIyOWHE Cpeibl U
00pa3yroT KOMOHWH YEPHOTO TIBETA, TAK KAK MPH KyIhTH-
BUPOBaHUH 00Opa3zyercs cynb(haT HaTpus, KOTOPBIH pea-
THPYET ¢ XIOPHBIM KEJIC30M, B PE3YIBTATe Yero 00pazy-
€TCSI CEPHUCTOE KEJE30, UMEFOIIEE YEPHBIH [IBET

VcioBus KyJLTHRUPOBAHUSE 00TUTATHO AHAIPOOHBIX MUKPOOPTAHU3M OB
KynsruBupoBaHue 00JIMTraTHBIX aHAYPOOOB IIPOU3BOJIAT 8 OEeCKUCIOPOOHBIX
yenosusx. YCIOBHsS aHa3poOHo3a co34aroT (H3NYEeCKUMU, XUMHICCKUMH, OHO-
JIOTHYECKUMU U CMEIIaHHBIMH METOIAMU.
1. ®usnyecknii MeTOJ

e UcnonvzosaHue anaspobHOll Kamepbl
(bokca), aHaPPOOHBIC YCIOBHA B KOTOpO
TIOCTUTAIOTCA CO3/IaHUCM BaKyyMa C TOCIHC-
JYIOTIMM BREJICHUEM CTICIIHATBHON Ta30BOH
OCCKHCIIOPOTHOH CMecH (aHa’pOOHBIN Ta3:
N, (85-90 %) + CO, (5-10 %) + H, (5 %));
o0opy0BaHNEe TOPOTOCTOSIIECE, TPUMCHSFOT
TOJILKO B KPYIMHBIX JabopaTopusix. AHa-
9poOHBIH OOKC TIpeIcTaBIeH Ha pUCYHKE 19,

Pucynok 19 — AnraspodHrlii 6oxc

e lcnonvzosanue zepmemudeck 3akpwlearomuxcss GIakoHOB U TPOOUPOK,
VCTIOTB30BAHUE TIJIOTHO 3aKPBIBAOIITUXCS 3KCUKATOPORB € TOPSIIEH CBEYOM.

e lcnonvzosanue
IIPCACTaBIACT COOOM IMIMHAPHICCKYIO, TePMCTHY-
HO 3aKpbIBAEMYI0 METAIMYECKYIO WJIH IIJIaCTMAac-

analspocmama,

KOTOPBIN

Tt

CCOBYIO €MKOCTb, B KOTOPOH MPOU3BONAT MEXaHU-
4ecKoe OTKaYMBaHUE BO3AyXa (pucyHok 20).

L HpeleapHTem)Hoe KUIIAY9CHUE XKUJIKUX IIU-

TaTCIbHBIX CPE] (pecenepayusi NUMamelbHOU Cpe- —

Obl) C TIOCHETYIONIEH 3aITMBKON CPeJl Ba3EeIMHOBBIM
MACJIOM JITIST COKpAITIEHNS JTOCTYyIa KHCIOPOJIa.
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o [loces 6 gvlcokuti cmoabux azapa (B TIYOUHE CPEABl CO3/AIOTCS Oyaro-
MIPUSTHBIC YCITOBHUS JUTSl pOCTa OOJIMTaTHRIX aHaYpOo0O0B).

o [Tpumenenue mpyoox Bunvsana — Betiona. llpuntun metona. Uccnegye-
MBIM MaTepHalioM, pa3BeICHHBIM B pacIUIaBIeHHON U ocTyXeHHOM 10 40—45 °C
cpene Bumbcona — brnepa, 3amonHAIOT KamWUIPbl MAcTEPOBCKUX MHUMETOK,
KOHIIBI KOTOPBIX 3amamBaroT. Hepes 2—3 cyT B cTONOWKE arapa BHIPAcTarOT KO-
JOHUU aHa’pPOoOOB, KOTOPLIE TErKO M30IWPOBATH METIeH, HAIIOMaB Kamuuisp
BBIIIIE YPOBHS HAMEUECHHON KOITOHWH. Y CTapEBIIN METO]I.

2. XuMUYEeCKHH METOJ — MPUMEHSAIOT XUMHUYECKUE TTOTJIOTUTENN KUCIOPO/IA.

e Memoo Apucmosckoeo. TloceBbl uccaeAyeMOTo MaTepuala B dYarikax
[TeTpy MOMEMIAIOT B SKCUKATOP — CTEKJITHHASA €MKOCThL C TIPUTEPTLIMU KpassMu
KpbIIKKU. Ha 1THO JKcHKaTOpa BHOCAT XUMHYECKUM MOTIIOTUTENH KUCIOpPOJa:
TUTIOCYITBL(UT HATPUS UITU MTUPOTAIIION, U YTIICKUCITBIN HATPUiA.

o XuMHUYeCcKOe TIOTIIONICHUE KUCIOPOo/1a BO3yXa MPOUCXOIUT TIPH J100aB-
JEHUY, HATpUMEp NISIOYHOTO0 pPacTBOpa MUPOTAIIONAa B 0COOBIX MpUOOpax,
IPUMEPOM KOTOPOTO MOKET CIYXKUTh ceeua OMenaHCcKkoeo — CTEKISHHBIN Tpu-
oop B hopMme cBeuw.

e JloGarneHre K MUTATENBHBIM CpelaM pedyuupyiouux eeuiecms, KOTOphIC
CBSI3BIBAIOT OCTATKH KHUCIIOPOJa B MUTATEILHBIX cpeax (TII0K03a, IIUCTCHH, TH-
OTJIUKOJIEBAs KUCIIOTA, MUPOBUHOTpAIHAS KUCIOTA U JIP.).

o [Ipumenenue cazoecenepamopuuvix nakemos (Hanpumep, AnaeroGas Pack,
Generbox anaer) st co3IaHus aHAIPOOHBIX YCIIOBHUM 6 2eepmemuiecKu 3aKpbl-
mulx cocyoax (pucyHok 21).

TFazoeenepamopuwie Tepmemuuecku 3axpvimule cocyobl
naxembl (HanprMep, aHA3POCTATHL, SKCUKATOPHI U Ap.) & [
(AnaeroGas Pack, >

9./l bis 20JAN 98

Pl/lcyHOK 21 — "p“MeHEHI/Ie ra3or¢cHEPaTOPHLBLIX MTAKETOR
AJIA CO3TaHUA aHa3p06HbIX yCJ'[OB]/Iﬁ B I'¢PpMETUIECKH 3AKPBITHIX COoCyaax
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o [Ipumenenue anaspoduvix naxkemos (pucy- o
HOK 22). AHa’poOHBIN MakeT MpeAcTaBlsIeT coOoi
[IPO3PAYHBIA, TEPMETHHYHO 3aAKPHIBAEMBINA IJIACTH-
KOBBII MakeT, paccuuTaHHbIA Ha 1-2 gamku IleTpu.
AHa»’poOHEIE YCIOBUSI B HEM CO3JAIOTCS XUMUYe-
CKUM CBA3BIBAHHUEM KHCIIOpoJa ¢ OE3BOJHOM peak-
[IUOHHOM cHCcTeMOW. AHa’POOHBIE TTAKEThl YAOOHBI
JUIsl TPAHCIIOPTUPOBKH Marepualia, KyJIbTyp aHa-
5po0OoB, B MOJIEBBIX YCIOBUAX, a TaKke B Jabopa- Pucynok 22 —
TOPUH MPU MAJION AMArHOCTHYECKON Harpys3Ke. AHa3po6HBII maker

3. buojtornueckuii MeTOI

® Memoo ®opmuepa: cOBMECTHOE KYIbTHBHPOBAHUE CTPOTHX a’po00B H
aHa’po0oB (a3poOKI TTOTIIOMIAIOT KUCIOPO U CO3MAI0T YCIOBUS I pa3MHOXKC-
HUs aHa’poOoB). B HacTosMIce BpeMs HEe HCTIONB3YETCA.

JTanbl BhlIeJIeHUS YUCTBHIX KYJIbTYP aHAPOOHBIX 0aKTepuii

» 1-ii 3Tan: 1 geHn

a) 3a00p Marepuana Al UCCIIeTOBAHUS;

0) TpaHCIIOPTUPORKA, XpaHEHUE, MOATOTORKA K UCCIEAOBAHUIO;

B) MPUTOTOBIEHHE MAa3KOB U3 MATOJIOTUYECKOro MaTepuana, OKpacka Mo
I'pamy 1 MUKpOCKOMUS;

T) n0Ce8 NamoI0SULecKo20 MaAmepuald Ha HCUOKUe NUmamesibHble cpeobl
JUIsl aHA’POOOB (HATp., THOTIHKOJCBas cpesa). MHkydaus B TepMocTare mpu
37 °C B aHa’pOOHBIX YCIIOBHSX.

» 2-ii 3Tan: 2 1eHL

a) uzyueHue xapakmepa pocma Ha HCUOKUX cpedax, IPUTOTOBIICHHUE Ma3-
KOB, OKpacka 1o ['paMy, MUKPOCKOTIUS;

0) nepeces ¢ KXUIKOU NMUTATENLHOU CPEIbl HA NAOMHYIO WIACMUHYAMYVIO
numamenbHyro cpedy (Hamp., aHa3pOOHBIM KPOBSHOM arap) ¢ yenvto HoaVieHUs
U30TUPOBAHHBIX KOJNOHUL. [ 3TOr0 MOXHO NPUMEHUTH Mmemoo [leticcnepa:
MTOATOTABIUBAIOT 3 yantku [leTpu ¢ KPOBSHBIM arapoM; Karuro MaTepuana ¢ TH-
OTTIMKOJIEBON Cpe/ibl MOMENIAIOT HA cepeuHy nepBoil yaiuku Iletpu u pacmpe-
JENSAI0T UITIAaTeNeM, STUM K€ LITaTelIeM TPOU3BOIUTCS MOCEB HA BTOPYIO Yall-
Ky, a 3aTCM — Ha TPEThIO YamKy. MHkyOarms B TepMOCTaTe B aHAIPOOHBIX YCIIO-
BusixX (anaspoctar) 2448 u.

» 3-ii 3Tan: 3 g1eHb

a) usyueHue xapaxmepa pocma W3OIUPOBAHHBIX KOJOHUU HA THIACTUHYA-
THIX CpellaX (KyIbmypaibHble NPU3HAKY) C TICTbI0 0TO0pa TTOJ03PUTENBHBIX KO-
JOHUM, TPUTOTOBJICHUE MAa3KOB W3 TOJO3PUTEIBHBLIX KOJIOHUM, OKpacka IIo
I'pamy, MUKpockomnus;

0) nepeces OCTABILIEUCS YaCTH KOAOHUU 8 HCUOKYIO RUMAMETbHYIO CPEDY C Yenbto
HaxonaeHus yucmoti Kyibmypsl. THKyOalms B TEpMOCTaTe B aHASPOOHBIX YCIIOBUSX.
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Obwan cxema 6vlOeleHUA YUCHMBIX KYJIbHIYD AHAIPOOHBIX OaKmepuil
MpeJICTaBIIEHA HA PUCYHKE 23.

MATEPHAI
At HCCANEALOBAHHA

KPOBAHO-CANXAPHBIH AT AP

ENA
LH

KHTTA-TAPOI 1;w‘
1-1t pTan 2-1 oran 3-i oran

PucyHok 23 — DTanbl BblIeJdeHUsI YHCTBIX KYJbTYP aHA3POOHBIX DaKTepuit

» 4-ii >Tam:

Npentudukanus BhIISJIEHHBIX YUCTBIX KYJBTYP TTPOBOIUTCS IO CIIE-
JYFOIIIUM TTPU3HAKAM

a) MoOpQOIOrH4ecKue U THUHKTOpHANbHBIE CBOICTBa (IPUTOTOBJIEHHUE
MasKa, OKpacka 1o I'pamy);

0) KyImhTypallbHbIC CBOWCTBaA (MCCIEAYIOTCS KyIbTypalhbHBIC CBOMCTBA
BBIPOCIIMX KOJIOHWH);

B) OMOXMMHUECKHE CBOMCTRA (orpeaeneHne GepMEHTAaTUBHON aKTUBHOCTH
HCCIENYEMOU KyJIbTYphl MUKPOOPTaHU3IMOB);

') aHTUT'€HHbIE CBOMCTBA (ONPEIEISIIOT HEN3BECTHBIM aHTUT'€H BBLICIEHHO-
IO MUKPOOPTraHU3Ma C TIOMONTHIO M3BECTHOW TMATHOCTHYECKON CHIBOPOTKH);

1) OIpeJIelIEHNE TOKCUTEHHOCTH (TOKCUT€HHOCTh — CIIOCOOHOCTh MHKPO-
OpPraHu3MOB ITPOAYLUHUPOBATE 3K30TOKCUHBI; TPOBOIAT PEAKLUNIO HEUTpaIN3alnH
IK30TOKCHHA AHTUTOKCHMYCCKOW CHIBOPOTKOW B OMBITC Ha ITa0OpAaTOPHBIX KU-
BOTHBIX, HallpUMED, Ha OEJIBIX MBIIIAX ).

Taxke B psae cliydaeB IPOBOIUTCS OHpedeieHue YY8CHIUMEeTIbHOCHU Gbl-
0e1eHHOTl KYTIbmYypbl MUKPOOP2AHU3MOE K AHMUOAKMEPUATLHBIM HPEnapamam.

> JakmoueHue: YKa3bIBACTCA BH/ BEIACICHHOI'O MUKPOOPIrdHu3Ma.

N3VYEHUE FUOXMUMHNUYECKIX CBOUCTB
MHUKPOOPI"AHU3MOB

buoxumudeckas cBoficTBa MEKPOOPTaHH3MOB 00YCIIOBIICHBI MX (hepMCcHTA-
TUBHOU AEATEILHOCTHI0. DEPMEHTH MUKPOOPTAHU3MOR SRJISIOTCS OHoIoTHUec-
KUMH KaTalu3aTopaMmH, OINpeAclIAINIUMA MeTaboIrueckue MpoIlecchl, IPoTe-
KAIONINC B MUKPOOHBIX KIICTKAX.
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Merton onpenenenust OMOXUMUYECKUX CBOMCTB MUKPOOOB ITPETyCMaTPUBAET
nu3ydenue (epMEHTATUBHON Jerpajaluu pa3IuuHbiXx CcyOCTpaToB (YrIeBOIOB,
0eITKOB 1 aMUHOKMCIIOT, MOYEBUHBI, TTIEPEKUCH BOAOPOA U Jp.) C 00pa3oBaHHEM
TIPOMEKYTOUHBIX W KOHEYHBIX MPOAYKTOR. YUUTHIBAS, UTO PAa3HEIE BUABI MUKPO-
00B HEPEIKO OTIAUYAIOTCS MO HA0opy (PEPMEHTOB, KOTOPLIE OHU CTIOCOOHBI CHH-
TE3UPOBATh, CIEAOBATENBHO, BEIETEHHYIO YHCTYIO KYIbTYPY MUKPOOPTaHU3MOB
MOKHO HJICHTUMUITIPOBATE IO OMOXUMUYECKOH ((DepMEHTATUBHOM ) aKTUBHOCTH.

Omnpenenenne pepMeHTOB, MMEIINX BaKHOE 3HAYEHME JIJIS WICHTH-
(puKaIUN MUKPOOPTAaHU3MOB 10 OHOXHUMHYECKHM CBOIiCTBAM

BrisBnenue GhepMeHTOB, paznazarwuwux y2ieoo0sl, TIO3BOISAET ONPEACIUTh
caxapoJauTHYeckue CBOWcTBa MHUKPOOOB. C 3TOH MElbl HCIOJIb3YIOT Cle-
TYIOILNE CPebl:

a) ¢peowvt I'ucca — MOHOYTIEBOMIHBIE KUJIKUE U TIOMY>KUJAKUE CPEAbl, 8 COCMAB
KOTOPBIX BXOJMST MEMTOHHAS BOJIA, Yarneso0 (MOHO- U AUcaXapuibkl — TIFOK03a, JTaK-
TO32, MallbTO3a, Caxapo3a; MOJAMCAXapUIbl — Kpaxmal, TIMKOreH U Jp.), MHO20-
amomusle cnupmsl (TIMLEPUH, MAHHUT U Ap.) U uHOuxamop pH (vanvkarop AHape-
e WM OpOMTUMOJIORBIN CHUHUI). 1151 BRITBICHUS Ta3000pa30BaHUS B KUIKHUE CPEIIBI
BHOCST MOIMJIABOK (CTEKIIAHHAA TPYOOUKa, BEpXHUN KOHEL KOTOPOi 3amnas).

Hpunyun oeiicmeus. Tlon nefictBuem oOpasyromiencs Mpu pa3ioKeHUH yr-
JeBojia KUCHOTHl MHAUKATOP U3IMEHSCT OKPAcKy Cpejbl, TIPH OTCYTCTBUU (ep-
MCHTATHBHOUN aKTHBHOCTH MHKPOOa W3MCHCHUS IIBETA Cpe/lbl He HabItoIacTcs.
Taxum o6pa3oM, pa3audus B IBETOBBIX OTTEHKAX B HECKOIBKUX MPOOUPKAX CO
cpenoit ['ncca pu NpoOSBICHUY Pa3TUIHON (epMEHTATUBHONW aKTUBHOCTH MUK-
po0a MO3BOJHIIO HA3BIBATH €TI0 «IECTpbiM» psijioM ['cca. 'azoo6pazoBanue ori-
peAensieTcs Mo HaIWUHWI0 MY3LIPHKOB Ta3a B TOMIIUHE MOTYKUIKUX CpeJl WITH,
€CIH cpeJla KUKas, MOTUIABOK BCIUILIBAET HA MIOBEPXHOCTE CPEIBL.

B coctaB kopomkozo «necmpozo» paoa I'ucca BXOIAT 1aKTO34a, TIIHOK03a, MaH-
HUT, MabTO3a, caxapo3a. B ciydae HeoOXOAUMOCTH ONPEHENAIOT CHOCOOHOCTh
HU3y9acMoi KyJIbTYpPHI (PepMEHTUPOBATH W OOJIBIIICE KOJIMYCCTBO CYyOCTpaToB (MOHO-
caxapu0B, MOIUCAXAPUIOB, CIUPTOB). Toraa roBopsIT o dnunrom psode lucca.

0) Odpyzue ougppepenuuanvno-ouacnocmuueckue cpeovt (3Hoo, Jlesuna,
IInockupesa), B COCTaB KOTOPBIX BXOJUT JAKMO3a U COOTBETCTBYIOIINHN uHOUKA-
mop; 3TU Cpellbl TPUMEHSIOT 17151 3HTepodakTepuil. Eciu MukpoopranusMsl pasia-
TArOT JIAKTO3Y JI0 KUCJOTHI (JTAKTO30IMON0KUTEIBHEIE), TO IBET KOJIOHUU W3MEHSI-
€TCS COOTBETCTBEHHO UHJIUKATOPY, T. €. 00Pa3yrTCsl IBETHRIE KOJIOHUU, eCJT 0ak-
TEpUU HE pasiaraloT JaKTo3y (JaKTO30HETaTUBHBIC) — OECIIBETHBIE KOJIOHUU.

B) noauyzineeoonsle cpedsl (0gyxcaxapustii azap Knuznepa). 1lpu pac-
MICTLICHUU TITIOKO3BI TTPOUCXOJUT TTOXKEATCHUE CTOIOUKA CPe/Ihl, TIPH Pa3IokKe-
HUH JIAKTO3bI KEJITEET CKOLIEHHAS YaCTh CPEIbI.

Ompegensiss npoTeassl (hepmenmeol, pasznazaouiue 0e1Ku), BHIIBISIOT
NMPOTEOJIUTHYECKHE CBOWCTRA MHUKPOOOB. C HTON TEIRI0 MCHONB3YIOT Clic-
JIYFOIIUE CPENIBI U TECTHI:
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a) pacujenyienue 6enkog cyocTpaTa KyJIbTypol MUKPOOOB MOXKET UITH C
obpa3zoBaHueM MenToHa, anbOymMo3, aMMUHOKHCIOT (32 cUeT (pepMeHTOB —
poTEenHAa3 U NenTuaas). Jns BEIIBIEHUS yKa3aHHBIX (DepMEHTOB HUCCIeNyEMYIO
KyJIbTYpY 3aCEBAIOT Ha PSJI CPEA:

e yonoko (IPOUCXOAUT pacTBOpPEHHE CTYCTKOB Ka3eHHa ¢ 00pa30BaHUEM
MENTOHA — TENTOHU3ALMUA MOJOKa, KOTOpPOe MpuoOpeTaeT BHI MOJOYHOH
CHIBOPOTKH);

® cgepHymasa cvligopomra (pazKUKEHUE NPH HATUYHUU TIPOTEOTUTHUUECKOU
aKTUBHOCTH MUKPOOOB);

® cmonbux dcenamuna (IIpU MOCEBE YKOJIOM B CTONOWK >XeJlaThuHa B MOJIO-
KUTEIBHOM Cllydae IPOUCXOIUT pPa3zKUKEHUE KeJaThuHa, U y pPa3HbIX MHUKPO-
00B — HEOIMHAKOBO, HAIPUMeED, MOCIOWHOE, BOPOHKOOOPA3HOE, B BHIE IBO3-
151, ETOYKOU U IPYTHe BapHaHThl — PUCYHOK 24).

A A

Pucynok 24 — BapuaHTbI pa3z:KuKeHUs KeJaTHHA

0) npu donee znyboxom pacuienienuu denkoeé (HCpMEHTAIMH TICTITOHOB,
aMUHOKHCIIOT) MUKpoOaMu obpazyiomcsa WHAON, CEPOBOAOPO, aMMHAK U APY-
TU€ COEIMHEHUS, KOTOPBIE BBIABISIOT € TIOMOIIBLIO CIENYIOIIUX TECTOB!

e [Ipoba Ha uHOoOn: TPU PACHICTNIEHUH AMUHOKUCIOTHI TpunrTodaHa (3a
cyeT JccTRUS depMeHTa TpunTodaHasbl) oOpazyeTcs UHION, KOTOPHIH BHISB-
JSFOT ¢ IPUMEHEHHEM UHAWKATOPHONW OYMakKU, CMOYEHHOHN IIaBeNeBOU KHCIO-
TOW M 3aKpeIUIeHHOHN Mo MpoOKoH B MpoOUpKe HaJ KUAKOW MUTATENbHON cpe-
noit ¢ moceBoM. B mpucyTcTBIN HHI0/1a OyMaXkka CTaAHOBUTCS KPacHOI.

e [Ipoba Ha ceposodopood: TIPU PACUIEIUICHUHN CEPOCOAEpkKalluX aMUHO-
KHUCJIOT (hepMentaMu Jecynbdypaszamu obpazyercss H,S, koTophlil BRIABIAIOT C
IPUMEHEHNUEM WHIWKATOPHON OyMa)KKM, TIPOMUTAHHOM PacTBOPOM YKCYCHO-
KHUCIIOTO CBUHIIA U 3aKPETUICHHON MOoJ MPpoOKOH HaJ MUTATENLHOM Cpeloi; B
MOJIOKUTENBHBIX Cydasx Oymaskka uepHeerT.

Taxxe Hammuame H,S BrIsIBIsieTcs M B cpene Knmrnepa (pu BeIIEIEHUU
H,S npoucxouT mouepHEHUE CPEIHT).

o [Ipoba Ha ammuak: TPUMCHSIOT JaKMYCOBYIO OYMAaXKy, 3aKPCIUICHHYIO
107 TPOOKOH HaJI MUTATEIEHON CPEI0i; TPH HATIMYIHHA aMMHUaKa OyMaXKKa CHHEeT.

OKHCITUTENHHO-BOCCTAHOBUTEIBLHBIE (pepMEHTHI (OKCH/I0PETYKTA3bI)

Jna onpedenenua xkamanazvl BHOCIAT UCCIEAYEMYIO KYIBTYpPY IETIEH B
ka0 3 % pacTBopa MEPOKCHIA BOJOPOJa HA MpeaAMeTHOM cTekie. [Ipu mono-



KUTETHLHON peaklunu MPOUCXOAUT OypHOEe oOpazoBaHUE MY3BIPLKOB Taza. Uc-
MoNb3YIOT, Hanpumep, s gudbdepenuuanun Staphylococcus spp. (karanaso-
TIOJIOKUTENBHBIE) U Streptococcus spp. (KaTala3o0TPULIATEILHEIE).

Tecm Ha oxcuoazy: CyTOUHYIO KYIbTYpY OakTepuit OakTepualbHOM TmeTnei
HAHOCST Ha TIOBEPXHOCTL (PMILTPOBATBHON OyMaru, CcMOUEHHOU CrielUaTbHLIM pe-
aKTUBOM (TeTpameTrimapadenunenauamut). [Ipu nonoxkurenbHol npobe uepes
1-2 MuH TosBISETCS (UONCTOBOS OKPAITUBAHUE, UCTIONL3YIOT T JuddepeHIia-
uun Pseudomonas spp. (OKCHIA301I03UTHBHBIC) M SIICPHXUN (OKCHJIa30HCTaTHBHBIC).

Omnpeneseane pepMeHTOB HHBA3UBHOCTH, (DEPMEHTOB arpecCUBHOCTH,
(hepMeHTOB-TOKCHHOB OaKTepuii

Duopunonuszun

Ipunyun memooa: B TipoOUpky ¢ GUOPUHOM (OTMBITBIH OT SPUTPOIUTOB
CTYCTOK KPOBH) BHOCAT UCTIHITYeMYt0 KynbTypy. [Tocne nHKkyOarmmu B TepMoCTaTe
YUUTBIBAETCA pe3yibTarT. [Ipu oJIoKUTEILHOM PE3YILTATE CI'YCTOK PACTBOPSETCS.

Tuanyponuoasza

Hpunyun memooa.: B mpobupky ¢ ruanyponoBoii kucinortoit (I'VK) BHocAT
UCTILITYEMYIO KyNbTypy. [locne makyOamum B TepMocTaTe J00ABISIOT PCAKTHB,
BbI3bIBatOIIMI cBepThiBanue 'YK U yuuThiBaOT pe3ynbTaT. 1Ipu monoxurens-
HOM pesyibTare (BeaeacTrue pacuieiuicans ['YK) cryctka He o0paszyerc.

ITnasmoxkoazynasza

lpunyun memooa: B IpoOUPKY, COAEPKALIYI0O LUATPATHYIO MJa3My KPOBH
KpOJINKA, BHOCHUTCSI MCTIBITYCMasi KynbTypa. [locie mHKyOanmu B TepMOCTaTe
YUUTBIBAETCA pe3ynbTaT. [Ipyu MonoXUTENbHOM pe3yibTaTe IJ1a3Ma CBEPThIBA-
ercs (Koarynupyer).

Jleyumosumennaza (neyumunasa)

Hpunyun memooa: BHIIETEHHYIO YUCTYIO KYNIbTYPYy CTa(UIOKOKKA 3aceBa-
10T Ha Xenrouno-coneBou arap (JKCA), koropruiil comepkut 7,5% Xiopuaa Ha-
TPUS U CYCIIEH3UIO U3 XKEITKa KypuHOTO siftia. [Ipu momoxxuteT,HOM pe3ynbTare
BOKPYI' KOJIOHUIM BUPYJIEHTHBIX CTa(DUIOKOKKOB 00pa3yeTcs paay:KHbIA Opeos
BCJIEICTBHE PACIIETUIEHUS JICMTHHA, CONEPIKAIIErocs B KEITKE KYpHHOTO SHIIA.

TI'emonuszunbt — GepMeHTHI, pacHICIIIAONIHE MEMOPaHbl SPUTPOITATOR, BHI-
3bIBAIOT TeMoJn3. OHU BBISABISIOTCA 1IOCEBOM KYIbTYphl Ha 5—10 % kpoBsHOM
arap. BapuaHThsl reMonu3a; o-reMOJIU3UHBI IPUBOAAT K HEMOIHOMY FeMOJU3Y C
00pazoBaHueM BOKPYT KOJIOHUI 30HbI HEMOIHOIO MPOCBETIACHUS CPEIbl, KOTOpas
B TeUEHHE 2—5 CyT MpHOOpETaeT 3eICHOBATO-OYPHIH OTTEHOK; [-T€MOJM3HHBI
BBI3BIBAIOT TTOJHEIN TEMOJIU3 ¢ 00pa3oBaHUEM 30HBI TPOCBETICHUS BOKPYT KO-
JOHUH; Y-T€MOJIM3UHBI HE TaF0T BUJAUMOTO TIIa30M T'eMOJTH3a.

IlnanmeTHbIE TECT-CUCTEMbI

B nocnennue roasl B 0akTEpUONOTHYECKUX JTabOpaTOpUsX s OBICTpOH
UACHTUDUKAIIMM BBHIJICICHHON YUCTON KYJIBTYPHI MUKPOOPTAHU3MOB TI0 OHOXH-
MHUYECKOM aKTUBHOCTH IPUMCHAIOTCA NJIAHIIETHbIE TECT-CHCTEeMbl — 3TO
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CUCTEMEI ¢ MHOMUITH3UPOBAHHBEIMU CYOCTpaTaMHW U WHAUKATOPAMH B MUKPOEM-
KOCTsIX (JIYHKaX) B BHJIEe CHEIUANBHBIX IIIAHIIETOB (MaHeIed OMOXUMUYECKOMH
muddepeHIupoBKH ), Tabaua 15.

Tabmuua 15 — [InadmeTHbIe TECT-CHCTEMBI

IMpuanun

AelicTBUA
U3  wusomupoBaH- | Busyamuo (ipun paznokeHud | C  noMowpio  agmomMamudeckux
HOW KOIIOHHWH, BBI- | CyOCTpaToB W 00pa3oBaHUM KU- | aHaiuzamopoe (Hampumep, ATB-
pociielf Ha TWTa- | CIOTHl M3MEHsEeTCs IBeT WHIW- | expression), UCTONb3YS clelralb-
TENLHOM cpele B | KaTopa B JIYHKE «+», €CM LBET | Hble NIaHIIETh
yamike lleTpu, unm | He U3MEHSETCS «—»), YUUTHIBA-
YUCTOUW KYNBTYPHI B | 10T 110 KOZOBLIM TaOIMLIAM
MIPOOHPKE, TOTOBSAT
B3BECh MHKpOOpra-
HU3MOB B (huznono-
THYECKOM pacTBope
(cycreHsuto), KOTo-
pYIO BHOCAT B ITyH-
KW TUIaHIleTa; WH-
KyOMpYIOT B T€pMO-
craTe

Yuer pe3yIbTATOB OHOXMMUYECKO# AKTHBHOCTH 0aKTepHi

'
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CEL RAF MAL|TRE 2kG MDGI uc m| o
Teny meL aATlmz enr au s ol esc

muarHoctuueckue maHean API

ABTOMATU3AIIA MUKPOBHOJIOI'MTIECKUX
NCCIEAOBAHNN

Brimonnenue 0akTepuoI0TUUECKUX UCCIEIOBAHUN B YCIOBUSIX COBPEMEH-
HOM mabopaTopuu TpeOyeT YUUTHIBATH CIACAYIONINAC YCIOBUS:

® YBEIMYCHUC 00BheMa aHAIU30B,

® pacIIUPEHHE CIIEKTpa UCCIENYEMBIX BO30yAUTEEH;

® YREIIMUCHUE YaCTOTHI BCTPEIACMOCTH PE3UCTCHTHBIX MITAMMOR.

B 9THX ycoBUSX ONTHMAILHBIM BBIXOA0M SIBJISICTCS CTAHIAPTH3AINS U aB-
TOMaTHU3alUA BCEX 3TANOB aHATN3A.

MHuorue coBpeMcHHBIC J1a0OpaTOpUU OCHAIIICHH MpHUOOpaMH aBTOMATH-
YeCcKOW UICHTHGUKAINY 0AKTCPUAIBHBIX KYJIBTYP, TAKUMU, KAaK TE€MOKYIIb-
tuBatop BACTEC, mukpoouonormdeckue anammuzatopsl PHOENTX, VITEK,
ATB-expression u apyrue. B sToMm ciygae padora Bpada-0akTeproiora 3HauH-
TeNbHO 00Jerdaercs, OH OCBOOOXKIAETCs OT MPOBEACHUS MHOTHX 0JHO00Opa3-
HBIX U TpeOyromux 0OJBIINX BPEMEHHBLIX 3aTpaT mpouenyp. Oamnako U B 3TOM
ciydae MPUHITUT MPOBEACHUS KYILTYPATLHOTO METOa UCCISAOBAHUS COBIaAA-
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€T C W3JIOKEHHBIM B 3TOM pa3jelie, INIIb BTOPOM M TPETHH 3Tallbl OCYILECTBIIS-
10TCa 0€3 y4acTHs YeJOBeKa — OHHW MPAKTUYECKU TOIHOCTHI0 aBTOMATU3HPOBa-
Hbl. Ho TIpu 3TOM cllefyeT MOMHUTB, YTO KOMIBIOTEP MOKET padOTaTh TONBKO C
ToW MH(pOpMAILIUEH, KOTOPYIO B HETO «BIOKUID) YETOBEK, MOITOMY €CIIA KaKOH-
A160 BUJ MUKPOOPraHU3Ma 10 TOM WM UHOU MPUYUHE HE BHECEH B IPOrpaMMy
aBTOMAaTUUECKOT0 aHalM3aTopa, paboTa Mo €ro BLLAEIEHUI0 U WASHTUPUKAIUN
ITPOBOJIUTCS IO U3JIOKEHHOMY B 9TOM pas3JIelie KJIAaCCHUYECKOMY allTOPUTMY.

I'eMmokyJbTHBaTOPBI

Ilpunyun padomel u ocodeHHoOCmU npumeHeHus. 1 eMOKYIBTUBATOPEI
(pucyHOK 25) npeaHa3Ha4deHBl IS BBIAEIEHUS MUKPOOPTAaHU3MOB U3 KPOBHU M
IPYTUX CTEPUIBHBIX JKUIKOCTCH.

I'eMokynbTHBATOD o | dnaxon
Bact/Alert I'emokynsTuraTop BACTEC co epenoit

PucyHok 25 — I'eMokyJabTUBATOPBI M IpUMep GIakoHA co cIellHAILHOM cpenoi

[IpuHtm UX paboThl OCHOBAaH HAa aBTOMAaTH3UPOBAHHOM BBIBICHHH POCTa
MHUKPOOPraHU3MOB B 00pa3lax KpOBH, MOMEIIEHHBIX BO (DIAKOH CO CIIeHaIbHOM
cpenoil. uaukaums MUKpoOHOro pocta Bo (IaKoHAaX MPOBOAUTCS € MOMOLIbIO
(IrroopecueHIMN I KOJIOPUMETPUY ECKH.

Hcnonb3oBaHMEe aBTOMaTHYECKMX CHUCTEM I03BOJISIET MOBBICUTH YYBCTBH-
TenbHOCTL MeToAa (100 MUKPOOHBIX KIETOK B 1 M) M TapaHTUPYET OTCYTCTBUE
MIOCTOPOHHENW KOHTAaMUHAIIMKM MUKpOOpraHu3MaMu ((rakoH HE OTKPHIBAIOT B
TE€UeHHE BCEro MOHUTOPUHTA). PaboToll cucTemMbl ynpasiieT Kommbtorep. Bo
(1akoH co cpelol MMIpPULIEM BHOCSIT HCCIEAyeMBIN o0paser KpoBu. DiakoH
MIOMEINIAOT B MHAMBUIYAIbHYIO SUEHKY MHKYOAITMOHHOTO OJoKa (B OJHOM
6moke 60 sueex), JanbHEHIIMM TIpoLece MPOUCKXOAUT B aBTOMATUUECKOM PEXKHU-
Me. drakoHBI HHKYOUPYIOTCS Ha OopTy ammapara npu temmnepatype 37 °C, ka-
xapic 10—-15 MUH MHKYOAIMKU TPOBOJAMTCS aBTOMATHYECKOEC CUUTBHIBAHUE TIPH-
3HaKOB MUKPOOHOI'0 pocTa BO (h1akoHe (110 U3MEHEHWIO 1BETA MHIUKATOPHOIO
Tucka Ha JHe ¢uakona). [Ipy mosBiIeHun pocTa MEKPOOPTaHU3MOR cpabaThIBa-
€T 3BYKOBas U CBETOBAs MHIUKALNA, (PIIAKOH M3BJICKAOT U3 anliapara Ui 1ajlb-
He#uel padoThl — BBIACTICHHS YACTON KyJNbTYphI U €€ HICHTH(OUKALIHH.
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Muxkpoonosiorndeckue (0aKTepHOJIOrHIecKHe) AHAIU3ATOPHI

Muxkpobuonorndeckue (0aKTepHOIOTHUECKHE) aHAIW3aTOPHl TpeaHa3Have-
HBI JUIS WACHTUQUKAIIMT MUKPOOPTaHU3MOB U OIpeIelIicHUs] UX YyBCTBUTEILHO-
CTH K aHTHOWOTHKAaM. B HacTosmiee BpeMs Ha O0aKTEPHOIOTHUSCKOM PHIHKE B
Haled cTpaHe TPEACTABICHEI asmomMamuieckue ODaKmepuoaIosuiecKue anduusa-
mopst BD Phoenix (Becton Dickinson, CIITIA), VITEK u VITEK2 (bioMerieux,
®panmmsa) u WalkAway (Dade Behring, CIIIA), a takxke nonyasmomamuyeckue
baxmepuonozuueckue avanuzamops, HapuMmep, ATB-Expression (bioMericux,
®paniys), pUCYHOK 26.

-‘a".o,

Vi

PHOENIX ATB Expression VITEK 2 Compact

Pucynok 26 — IIpuMepsl MUKPOOHOJIOTHYECKUX AHAJIN3ATOPOR

B chepy nesrenbiocty MUKpoOUosora Npu NpUMEHEHUN MUKPOOUOJIOruye-
CKOTO aHaliM3aTopa BXOAUT MOJTyYEHUE YUCTOH MOJIIOJON KYIbTYpHI, TOCTAHOBKA
OPUEHTUPOBOUHEIX TECTOB, MUKPOCKOIHUS W Okpacka mo ['paMy, mpuroTorieHue
pacTBOpa TECTUPYEMBIX MUKPOOPraHU3MOB, 3alOJIHEHUE MaHeNled Uiau KapT I
UIEeHTU(DUKAIUU U YYBCTBUTEIBHOCTH, TIOCTAHOBKA IMAHENIeW/kapT B TIpUOOD,
BREJICHUE JaHHBIX O MalucHTe. B aBTOMAaTU3UPOBAHHBIX CHUCTEMaX WHKYOAITus,
CUUTBIBAHME PE3YyNbTaTa U €10 00padoTKa MPOXOIAT O€3 yuacTHs 1adopaHTa.

Baxmepuonocuveckuit ananzamop VITEK, ynpaBiaseMblli KOMIOLIOTEPOM
CO CHCHHUAILHOU TPOrPaMMOi, COCTOUT W3 ABYX OJIOKOB — YCTPOWCTB JJIs 3a-
MIOJTHEHUsS W JIJIs 3allanBaHWs KapT, a TakkKe MHKyOatopa W puaepa. TecThl BbI-
MIOJIHATOTCS. B TUIACTUKORBIX KapTaX. [lociie mpuUroToBlieHHs pacTBopa W3 BhIpa-
HIEHHOW KYIIbTYPbl, MyTHOCTb KOTOPOIro (T. €. KOJIMYECTBO MUKPOOPIaHU3MOB B
eAVHMIIC KUJIKOCTH) 00s3aTeNbHO OIICHMBAETCAd Ha HederoMerpe, BXOAIIEM B
cocTaB NMpUOOpa, KapTa 3aloiHACTCS aBTOMATHICCKU TIPH TTIOMOIIH BaKyyMa, 9To
MO3BOJISIET M30€KaTh KOHTAMUHAIIMM W HEPaBHOMEPHOTO 3allOTHEHUS SYEeeK,
MIOCIIE YEeTO KapTa repMeTHUeCcKU 3anauBaercd. [lepemennenue KapThl A 3aro-
HEHUs, 3alMauBaHus U UHKYOAIuu, TpedyeT pyUHBIX JAeUCTBUM T1abopaHTa; 3aTeM
BITJIOTH O MOMEHTA TIONYYCHH pe3ylibTaTa aHaIu3aTop paboTaeT B aBTOMATHYC-
ckoM pexume. TTocne nenoiab3oBaHus KapThl YAAISIOTCS W3 pUO0opa BPYyUHYIO.
Kapter ns unentudukanuu Bo30yauTesei cogepxar 30 IyHOK ¢ THOGUITH3UPO-

57



BAaHHBIMU OHOXUMHUYECKUMU CyOCTpaTaMu U HEOOXOIWMEBIMU peareHTamu. Pe-
3yNbTaT B3aUMOJCUCTBUS MUKPOOPraHU3Ma ¢ peakTUBaMM (PUKCUPYETCs mpudo-
POM U OIIEHUBAETCS KOMITLIOTEPHOU mporpammoit. KapTer ais onpeneneHus ayB-
CTBUTENILHOCTH K aHTHOUOTUKAM COCTOST W3 45 JYHOK, 3aloTHEHHBIX aHTHOHO-
TUKAMU Pa3IUYHOM KOHLEHTpauuu. Bpems upeHTUPUKAIUN MUKPOOPraHU3MOB
(6a3a maHuBIX TpuOOpa Goee 300 TaKCOHOB) M OMPEAECIEHUST YyBCTBUTENLHOCTH
K aHTUOMOTHKaM (Oojee 12 BapuaHTOR KapT ¢ aHTHOMOTMKAMH) MPU TTOMOTIH
anaymzaropa VITEK ans 6ompnmHCTBa MUKPOOPTaHU3MOB HE TIPEBBITIACT 4—6 4.

Bonee coBepiieHHBIM BsieTcs baxkmepuonoeudeckuu anaruzamop VITEK2,
B KOTOPOM KOJTUUECTBO PYYHBIX MAHUITYNISAIMIM Ha 3Tare ToATOTOBKU U TIPUTOTOR-
JICHUSI PacTBOpa MHKPOOPraHW3IMOB YMCHBINICHO IO CPAaBHCHHUIO C TMPHOOpPOM
VITEK. Tlpu6op BMeniaer 1o 60 kapT ogHOBpEMEHHO, YAalIeHHE KapT TakkKe Mpo-
UCXOAUT aBTOMATUYECKU. TeCThl BHIMOJHSIOTCS TaKXe B TIAC-TMKOBHIX KapTax,
OTACTHLHO I WACHTU(UKAINH, OTACTLHO I ONPEISICHUS TyBCTBUTEIBHOCTH,
OJIHAaKO, KoNMn4ecTBO A4ueek B kaptax VITEK2 yBennueno o 64, 4to B cBOIO ove-
penb yeKopsAeT UISHTUGMUKAIINIO 32 CUET HUCHONL30BAaHUS OOJBINEro KOJIMIECTBA
OroxumHUeckux cyocTpaToB. B mpubope ucnomn3yercs (roopeciieHTHBIN UHIN-
KaTop, a B cy4ae (PepMEHTATUBHBIX TECTOB UCTIONL3YETCS MEUEHBIM CyOCTpar.

Asmomamuzuposannull Oaxkmepuosocudecku ananuzamop Phoenix o6na-
JIACT BBICOKOM TTPOU3BOJIUTEIBHOCTHIO (0 200 TEeCTOR OJHOBPEMEHHO) U CO3JaH
JUIs KPYIMHBIX Jabopatoputt. OcHOBHOM 0710k mpudopa cCOCTOUT U3 UHKYOAIn-
oHHoro Moayns Ha 100 MecT U cuuTHIBaromiero ycrpoiicTra. [Ipubop ympapmns-
CTCS KOMIBIOTEPOM, BCTPOCHHBIM BMECTE ¢ MOHUTOPOM B OIIOK aHaIM3aTOpa.
Bce aramisbl BBHITIOMHAIOTCS Ha CIICHUATLHO pa3pabOTaHHBIX MaHCIX ¢ 45 Ono-
XUMUYECKUMHU CyOCTpaTaMu JITS UICHTU(UKATIUY U CIICITHATLHEIX TaHeaeH s
OTIPC/ICIICHHS] 9YBCTBUTCIILHOCTH MUKPOOPTAHU3MOB K aHTHOMOTHKAM. Pe3yin-
TaThl YIUTHIBAFOTCS 110 U3MEHEHHIO [[BETA B MPOIIECCE KU3HEASATENHEHOCTH 0aK-
TepUU WU HAJIUYUIO MYTHOCTH, CBUJICTCIILCTRYIONICH 0 MUKPOOHOM POCTE, UC-
MIOJTL3YST METO (PIIFOOPECUCHITHH.

Hpyro#t cucmemoni asmomamusuposanio2o 6AKMePUOIOSUYECKO20 UCCle-
Odosanusa sensercs WalkAway, mo3Bonstomiedl NPOBOAUTH WIASHTU(UKALUIO
MUKPOOPraHu3MoB 3a 3—4 4daca M omnpesieNieHne UX YYBCTBUTEILHOCTH K aHTH-
OakTepuanbHbIM penapaTam 3a 4—24 4. TecTUpyeMblil CIEKTP BKIIOYAET B ce04
6onee 300 MUKpOOpPTraHU3MOB. AHAITM3aTOP MCIIONB3YET COBPEMEHHBIN (Iroo-
pecieHTHBINH MeTof aeteknuu. [Ipudop mo3BoisgeT mpu HeoOXOAMMOCTH TPOBO-
JIUTh TOJLKO UJIEHTU(PUKAIWIO U OLIEHKY UYBCTBUTEILHOCTH, a TaKXKEe OJHO-
BPEMEHHO UACHTU(UIIUPOBATL MUKPOOPTAHU3MEI U ONIPEAEHAThL UX aHTHOUOTH-
KOUYBCTBUTEITHLHOCTL Ha OJTHON TTaHEIH.

[Ipu6op ATB-Expression (vumm ero anaior miniAPI) sBisercsa noxyasmo-
Mamudeckum Oaxkmepuoocudeckum auvanzamopom. OH TpeacTaBIsIeT coboi
pUIEep cO BCTPOCHHBIM MOHUTOPOM, KITABUATYPY U JICHCUTOMETP JJIsI aBTOMATH-
YECKOTO OTPEICIICHISI MYTHOCTH OaKTepHalbHON cycrieH3uH 1o Mak®apnanmy.
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Crpunsl ans uaeHTUdUKaK pazpaboransl Ha ocHoBe API-TexHomoruu, Xopo-
o u3BeCTHOM B Oaktepuonoruu. Ilanenu ans uaeHTUUKALUU AENATCA Ha
oObuHbIe (MHKYOAMs 10 24 gacoB) U ObIcTphle (4—5 yacoB). OHM pa3pabOTaHbI
TUTSI CAEYIOIINX BUIOB MUKPOOPTaHU3MOB: SHTEpPOOAKTEpHH, TpaMOTpULIATENb-
HBIX TIANOYeK, CTapUIOKOKKOB, TpuOOB, aHa3poOOB, CTPENTOKOKKOB. MmeHTu-
(UKAIMOHHBIE CTPUIIBI MOTYT CUMTHIBATHLCA KaK aBTOMATHYECKH, TaK W Bpyd-
Hyt0. CTpUTTBI 171 OTIPE/ICIACHUS YYBCTBUTEILHOCTH K aHTUOMOTHKAM pazpabo-
TaHbl C pacIINPEHHBIM HA0OPOM aHTUOHOTHKOB.

AHaJ'l]/BaTOp MaCC-CIICKTPOB 0eJIKOBBIX MOJICKY.JI

Mace-cnexmpomempus (MS) — dusndeckuii MeToI U3MEPEHHS OTHOIIIE-
HUS MaccChl 3aps>KCHHBIX YacTHUIT MaTepuu (MOHOB) K uX 3apsany. [Ipubopsl, ko-
TOpBIC PEANN3YIOT 3TOT METOJ, HA3bIBAIOTCS MacC-CIIEKTpoMeTpaMu. Macc-
CIICKTPOMETP — BaKYyMHBIN mpubop, onpeenstonuii Macchl aTOMOB (MoJle-
KyJI), UCTTONB3YyIONUM (pU3ndeckre 3aKOHBI ABMKEHUS 3apSKEHHBLIX HaCTUIl B
MarHUTHBIX W DJEKTPUYECKUX TONSIX, HEOOXOAUMBIH 171 TONYYEeHHS Macc-
criektpa. [Ipumepsr macc-ciektpomerpoB: VITEK MS, MALDFTOF (mar-
PUYHBINA JTa3epHBIA 1eCOPOLMOHHBLIM BPEMSIPOIETHLIN Macc-CIEKTPOMETP) U
cucrema MALDI Biotyper.

Haubonbmas >(pdexTnBHOCTL YW KIUHWYECKAS 3HAYUMOCTb TPUMEHEHUs
MaCC-CMIEKTPOMETPUN  AOCTUTACTCSl MOpPU  aHANU3€ HYKIECHHOBBIX  KHUCJIOT
(JIHK/PHK) u entuios (6enkoR). beaxkosoe npoghunuposaniie — MeToa IpsIMo-
ro Macc-CEeKTPOMETPUUECKOro aHalu3a OeTKOBOM (paKIMH, MO3BOJSIONIUN
MOJTy4aTh YHUKAJIBHBIC A U3y9aeMOTO 00BEKTa MacC-CIIEKTPhL. bombiioe Ko-
JUYECTBO PE3yNbTUPYIOIIUX TMHUKOB HAa MAacC-CHEKTPE SIBISAETCSA PEMpe3eHTa-
THBHOWH (DCHOTHITMYCCKONH XapaKTCPHUCTUKON TPH H3YYCHHH MUKPOOPTAHM3-
MOB, OEJIKOB TIJIa3MbBI KPOBH, TKaHEH, CPaBHUMOM ¢ OTHEYaTKOM TalbIa.

Ha npumepe cucmemvr MALDI Biotyper (pucynok 27) pacCMOTPUM HpPUH-
yun memooa U €ro ocrnosusle d>mansl. Cucrema MALDI Biotyper mo3sonsiet
UJICHTUPUITHIPORATHE MUKPOOPTAHU3MEI IO PUOOCOMAITLHEIM OCTKaM, KOTOpHIC
SBJIAFOTCS YHUKAJIBHBIMHU JIJIs1 JIFOOBIX MHKpPOOPTaHU3MOB. JlIs MccieoBaHus
UCTIONTb3YETCsl HEOONIBIIOE KOMMYECTBO YUCTON KYIBTYpPHI, KOTOPOE HAHOCUTCS
Ha OZHOPa30BbId ciaiia. C MOMOIIBI0 MaTPUYHOIO PACTBOpPA IMPOUCXOAUT pas3-
pyIlIEHHE KIETOYHOU CTeHKHW MHuKpoopraHuzma. lloj Bo3zieiicTBueM Iiazepa B
BaKyyMHOMH TpyOe H3BIeKaeTcs CIEKTP paclpefeleHus] Macc pubocoMatbHBIX
6enkoB. buonndopmMauronHoe nmporpaMMHoe o0ecredeHne no3BOIAET HAAEKHO
U TOYHO TIPOBOIUTH BUIOBYIO UJCHTU(UKAITHIO TFOOBIX MUKPOOPTAHU3MOB ITy-
TE€M COIMOCTABJICHMS MOIYYaEMbIX MACC-CIIEKTPOB OakTepuil ¢ obimupHoil 6azoil
nanabix (MALDI Biotyper comepXKHT OMOIMOTEKY Macc-CIIEKTPOB, COICpPKa-
IIyI0 JaHHBIE O IITAMMaX HECKOTBKUX THICSY MHUKPOOPTAaHU3MOB, KOTOPBIE T10-
CTOSHHO MOMONHAIOTCA MPU y4acTUu NabopaTopui mo BceMy mupy). Ilommo-
CTBIO BOCITPOM3BOIUMBIC PC3YNIbTAThl HACHTH(OHUKAIINN B TCUCHUE 1—2 MUH.
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Pucynok 27 — Mace-cnektpometp MALDI Biotyper

MaCC-CﬂeKTPOMeTpI/I‘{E:CKI/Iﬁ AHAIU3 OMOIIOIHYCCKUX MaKpOMOJICKYJ IIO-
3BOJIACT pCIIATh IHHpOKHfI KPpyr IMarHoCTH4YCCKHUX 3aJa4 HpaKTI/I‘I€CKOI\/JI MCIaHn-
OUHBbI; MOXCT YCIICITHO MNPUMEHATHCA KaK B pYTHHHOfI MMpaKTHKEC KIWMHHUKO-
6aKT€pI/IOHOFI/I‘-I€CKI/IX Ha60paTOpHﬁ, TaKk M JJI1 OCYLICCTBIICHHUA CaHUTAPHO-
SITUIACMHUOIIOTHYCCKUX HCCH@HOB&HHﬁ.

OHNPEAEJIEHUE
UYBCTBUTEJIbBHOCTU BAKTEPUM K AHTUBMOTUKAM

Jnsa sTuotpontoil Tepanuu UHEGEKIHUOHHOTO Mpoliecca Bpau-KIMHUIUCT
Ha3HAYAeT MallieHTaM aHTHOAKTEepHANbHBIC TTPenapaThl.

B anroputMme BeIOOpa aHTHOAKTEpHATBHBIX TMPEMAPATOB I STHOTPOITHOU
Tepanuu UHPEKIMOHHOTO MPOLECCa BBIIEHIIOT CIESAYIONTUE OCHOBHBIE TATThI.

IMIupuYecKknii BLIOOP, OCYILIECTBIIEMBIN HA OCHOBAHUN TIPEACTABICHUS
00 STHOJOTUM MATOJOTHUECKOTO TIpoliecca, BUJIOBOM aHTHOMOTUKOYYBCTBU-
TEIBHOCTH MPETOIaraéMoro BO3OYAUTENS U OMbITA 3THOTPOITHON Tepanuu
JaHHOW HO30J0THYECKOM (opMBI. DTa HHGOPMAITHI CYMMHUPORaHA B MHOTOUHC-
JIEHHBIX CIIPaBOYHUKAX, PYKOBOJICTBAX U HHCTPYKLUSX 110 IIpuMeHeHut0. Kpome
TOTO, BO BHUMAHHUE NMPUHUMAETCS ONBIT MTPUMEHEHUS OTIEIBLHBIX TIPErnapaTos,
HAKOILJICHHLIN B JJAHHOM PETHOHE WM B KOHKPETHOM JICUCOHOM YUPEKJICHUH,
YUUTBHIBAIONINNH OCOOCHHOCTH PE3UCTCHTHOCTH K JICKAPCTBCHHBIM CPCICTBAM
WTAMMOB, UHPKYIUPYIOIIUX B OMPEASTIEHHOM MECTHOCTH.

OpmHako u3-3a POPMUPOBAHUS PEIUCTCHTHOCTH Y MUKPOOPTAHU3MOB M-
MUPUYCCKN Ha3HAYCHHAs aHTUOMOTHUKOTCpAaIds MOXCET OBITh HEA(D(PCKTHB-
Holl. TloaTOMYy BaKHO TIPOBOINUTH KOPPEKYUIO IMAUpUUECKo20 8blbopda, T. €.
3THOTPONHOE Ha3HAYeHHe AHTHOMOTHKOB, COOIII0/Iass MUKPOOHOJIOTHICCKUHT
IPUHIINT  palfiOHAILHON aHTHOMOTHKOTEpanmuu (MIPUMEHSATh aHTHOWOTHKH C
YU4E€TOM PE3YJIbTAaTOB OMNPEACICHUS PEe3UCTEHTHOCTH K aHTUOAKTepUaIbHLIM
mpenaparaM (aHTUOMOTUKOTPAMMBI) MITAMMOB, BBIJICIEHHBIX OT JAaHHOTO TMaIlu-
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€HTa); CONOCTaBIeHNE C KITMHUYECKON 3(PPEKTUBHOCTLIO TPOBOAUMON TeparTuu
IpU JIEYEHUH JaHHOTO NalUEeHTa.

Onpedenenue aumudbUOMUKOPE3UCIMEHMHOCMU NPOBOOAM CO2NIACHO VM-
BEPHCOECHHBIM OOKYMEHMAM — CMAHOAPMAM UTU NPUKA3aM, KOTOPBIE peria-
MEHTUPYIOT TTPOUENYPY ONpeneNeHnuss aHTUOMOTUKOPE3UCTEHTHOCTH MUKPOOP-
ranu3MoB. B Pb cymectyer mpuka3 MuHHUCTEpCTBA 3ApaBOOXpaHEHUS O OI-
pCeNcHUI0 aHTHOMOTHKOPE3UCTEHTHOCTH, B EBporie © AMepuke pa3paboTaHbl
pexkomengan EUCAST (European Committee on Antimicrobial Susceptibility
Testing), CLSI (Clinical and Laboratory Standards Institute — xpurepuu Mn-
CTUTYTA KJIUMHUYCCKUX U TabopaTOpHBIX cTaHaapToB, CIIIA).

MeToabl onpe/ieieHUsI YYBCTBUTEIbHOCTH MUKP 00PTaHU3M OB
K AHTHOUOTHKAM

Aucko-mudppy3nonHbiii MeTod (MeTo]l CTAHIAPTHHIX JITUCKOB)

lpunyun memooa: TOBEPXHOCTb IUJIOTHOM MUTATENLHOU cpeabl (arap
Mionnepa-XuHTOH) 3aC€BalOT CILTOIIHBIM Ta30HOM MCCIEAYEMOM YUCTON KyIb-
Typoil, cycrneH3uto KoTtopoi rotossaT Ha 0,9 % pacTBope HaTpus XIopuaa 10
onTHYecKoit mnoTHOCTH 0,5 o Mak®apnanny (1,5x10° KOE/M). He mosznnee,
geM depe3 10 MUH Mociic HHOKYJSIIIUK C TTOMOIIBI0 CTCPHIILHOTO MHHIICTA
HaKJIaJIbIBAIOT He Ooliee 6 AMCKOB, MPOIUTAHHBIX aHTUOMOTHKAMH, Ha PacCTOs -
HUHW HE MCHEe 2 cM JIPyT OT JIpyTa.

MoxHO 3TOT TpollecC MOTyaBTOMATH3UPOBATh: MPUMEHUTD IUCTIEHCEP I
JTUCKOB ¢ aHTUOMOTHKAMH (BCTaBISAIOTCA KapTPUIXKH C JIUCKAMM), KOTOPBIH
IIpeiHa3HauCH ISl OJHOBPEMCHHOTO YKIIQJBIBAHMS HAa TIOBEPXHOCTH 3CCTHHOTO
arapa 8 cTaHJapTHEIX JUCKOB ¢ aHTUOMOTHKAMU (PUCYHOK 28).

—

~Tom

I[I/ICHeHCE:pLI I U CKOB KaprI/IJDKI/I Texnuka IIPUMCHCHUA
¢ aHTHOH OTHKAMU C JUCKaMH JUCIICHCEpA

Pucynok 28 — IIpuMeHeHnue qucneHcepa Juisi JUCKOB ¢ AHTUOMOTUKAMM

Pezucmpayua pesynoemamoes npogsooumcs uepes 18—24 1 uHKyOUpoBaHUS B
TEPMOCTATE NO OUAMempy 30Hbl OMCYMCHBUS POCmAd B0KPY2 OUCKO8 C AHMU-
buomurxamu (pucynok 29). Hammuue pocta BOKpPYT JUCKA CBUJICTEILCTBYET O
HEUYBCTBUTEIHLHOCTH (YCTOMUMBOCTH) JaHHOTO MUKPOOa K AHTUOUOTHUKY.
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JoHa nogaBneHHuA

pocta MHEPpOOP- Hetr 30HB1 nonae-
raHuiMma BOKEpYT NEHHA pocTa MHE-
AHCKA C aHTHOMO - poOOpPraHizMa BOK-
THEDM, PYT AHCKQ € aHTH-
DHOTHED M

Pucynok 29 — Onpenenenue 4yBCTBUTEIBLHOCTH MUKPOOPraHU3MOB
JucKo-TuPPYIHOHHBIM METOI0M:
1 — MHKpPOOpPraHH3M YYBCTBHTEJIEeH K AHTHOMOTHKY
2 — MHUKPOOPTAaHU3M YMEpPeHHO YCTOWYHRB K aHTHOHOTHKY;
3 — MHKpPOOPraHU3M YCTOHYHMB K aHTHOUOTHKY

Jlst uHTEpIIpEeTaNK PE3yIIbTATOB UCIIOJIB3YIOTCS CIICITHATBHBIC TAOIMIIHI.

llpu xapaxmepucmuke MUKpOOpe2aHU3IMO8 UCHOALIYIOM 00WEeNPUHANbIE
nokazamenu — 4yBcTRUTeARHBIC (U) k anTHUOMOTHUKY, S (aHTI.: sensitive),
yMmepecHHO ycroiumBeie (YY) Kk antubmornky, 1 (aHri: intermediate); pesu-
CTEHTHBIE WK ycTolduBbIe (Y) K aHTHOHOTHKY, R (aHTi.: resistant).

llapannensno ¢ TECTUPOBAHUEM KIIMHUYECKHUX H30JISATOB MPOBOOSIM mec-
muposanue Konmpoviozo wimamma. 1Ipu COOTBETCTBUN 30H 3aJEPKKH POCTa
KOHTPOJILHOIO MITaMMa €ro MaclnopTHOM XapaKTEPUCTUKE CUMTAIOT YCJIOBUS IMO-
CTAaHOBKH JKCIICPUMCHTA CTaHJIAPTHBIMH, & PE3YyJILTAThI ONPCICIICHAS] aHTHOHO-
TUKOYYBCTBUTEIBHOCTH KIMHUYECKUX U30JATOB — JIOCTOBEPHBIMH.

Jlocmouncmea memoda: NErKOBOCIPOU3BOJMMBIN, MOKHO OIPEIEITUTH
YYBCTBUTEILHOCTH OJJHOBPEMEHHO K HECKOILKUM aHTUOHOTHKAM.

Heoocmamku memooa: KauecTBEHHBIH METOH, HE MO3BOJAET OMPEACTUTH
MUHUMAJTLHYIO TOMABJSIONIYI0 KOHIIEHTPAIIHI0 MNpenapara, HEmpUeMIuM st
TECTUPOBAHUS MEIIEHHO PACTYILIUX MUKPOOPTaHU3MOB (M. tuberculosis).

Meton E-TecToB

Ilpunyun memooa: omnpeacneHue UYYBCTBUTEILHOCTU MUMKpPOOpraHusma
MIPOBOJUTCS AHATOTUYHO TECTHUPOBAHUIO TUCKO-TU(PGY3MOHHEIM MEeToI0M. OT-
JUIHE COCTOMT B TOM, YTO BMECTO JAUCKA C AHTHOMOTHKOM HCIOJB3YIOT TOJIOC-
Ky E-Tecta, comepxaimryio TpaaIueHT KOHIICHTpAaUUid aHTUOMOTUKA OT MaKCH-
MaJIbHOW K MUHUMAJILHOU. B MecTe nmepecedueHus 3JUIMIICOBUAHON 30HBI TTOAaB-
JIEHUST pocTa ¢ TOJOCKOM E-TecTa moilydaroT 3HaYeHWE MUHUMAIbLHOU MOJaBR-
nstromier KoHueHTpanuu (MIIK).
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ITpumep meroma E-TecToB npenacrasiieH Ha pucyHke 30.

3oHa pocTa BakTapuil

MITK
16 Mr/m

JNUNCOBWOHAA 30KHA
NOOanNeHHa pocTa

—

vweaeneGa RREERRRY

MK 2 merfsan, {wrfn}

Pucynok 30 — OnpenesieHue 4YyBCTBUTEILHOCTH 0aKkTepuii ¢ noMomis10 E-TecToB

MeTon cepuiiHbIX pa3BelleHHil B 0YJILOHHOU cpele

lpunyun memooa: B npobupkax, comepxamux 1 man Miomnep-XuHTOH
OynmnLOHA, TOTOBSAT CEpPUHHLIC JBYKPATHBIE PA3BEICHUS AHTUOAKTEPUATHLHOTO
npenapata, Harpumep 100 Mkr/mMim — 1-51, 50 Mkr/Mi1 — 2-9, 25 MKT/MIT — 3-1,
12,5 Mxr/mMi1 — 4-s1 1 T. 1. 3aTeM B Kaxyro ipooupky BHOcAT 0,1 mMir uenbiTye-
MoH OakTepHalbHOU cycleH3un. OJHOBPEMEHHO CTaBIAT KOHTPOIhL pocTa (1 M
Mromtep — XuHTOH OyiboHa B 0,1 M1 cycriensun 6akrepuii). IloceBbl HHKY-
oupytror ipu 37 °C B Teuenue 18—24 4, mocae 4ero oTMeUaroT pe3ylbTaThl.
OTCyTCTBUE MOMYTHEHHUS CPeBl CBUIACTEILCTRYET O 3aJepikKKe pocTa OakTepuit
B IPUCYTCTBHHU JIaHHON KOHIICHTpALIMH IIperiapara (pucyHok 31).

KoHueHTpauva autmbuoruka (mrfn)

KOHTRONE
4 8 18 32
H MITK=4 mr/a
U U VARV RV,
PocT MMEpOOpraHiama ] FPocTa Her
MK

Pucynok 31 — OmnipeaeieHue 3HaUeHUsI MUHEMAJILHOM MoJaBsAomIell KOHIeHTPAITUN
MeTO0M pa3BeleHUd B :KUIKOU NMUTATeALHOI cpejle

Munumanvnan nooasnawwan (uneuoupyrowas) konuenmpayua (MIIK
wim MUK) — nanMeHbIas KOHIIEHTpAlrs aHTUOUOTHKA (B MKT/MIT UITA MT/M),
KOTOpas in Vitro TIOIHOCTBIO TIO/IABIIIET BUIUMBIN pOCT OaKTepHid.

Jlocmouncmea memooda: KOMMYECTBEHHbBIN, M03BoNsAeT onpeaenuts MIIK
mpernapara.



Heoocmamxu memooa: donee MaTepuano- U TPyOOEMOK IO CPaBHEHHUIO C
METOI0OM OYMaXKHBIX JMCKOB.

MeTtoa cepuiiHBIX pa3BeleHUH B arape

Ipunyun memooda. CyTouHbIC arapoBbie KYJIbTYPbl MUKPOOPIaHU3MOB pa3-
BOJIAT B CTEPUIILHOM M30TOHUYECKOM PACTROPE XJOPHUJA HATPHUS JO CTaHAApTa
MyTHOCTH 0,5 mo Mak®apnanay v UCIONb3YIOT 171 TIoceBa Ha arap Mromepa-
XUHTOH ¢ Pa3TUYHLIMU KOHIIEHTpAlUSIMU aHTUOUOTHKOR. JlMama3zoH pa3Beje-
HUM aHTUOMOTHKOB MOKET ObITh, Hanipumep, 0,25—128 mkr/mi. ITocne aBTokma-
BHPOBAHMS KOJIOBI ¢ MHUTATEIBHOH Cpeflod ITOMEIIAIT Ha BOASHYIO OaHIO IIPH
48-50 °C, mocre 4ero B HUX aceNTUYECKH BHOCAT paboune pacTBOPHI aHTHOHO-
TiKOB (1 JacTb pabodero pacTBopa aHTUOMOTHKA Ha 9 9acTel paclIaBJICHHOTO
arapa). 3aTeM cpely TIIATENILHO MEepPeMENINBAIOT W Pa3ivBalOT MO 4allkam
[letpu. JJance 6akTeprHaIbHYIO CYCIECH3UIO MIOMEIIAIOT Ha IIOBEPXHOCTH arapa B
Yalrke; MoCceBbl MHKYOUPYIOT B TepMocTare 18—24 u. Hanmuaue pocta MUKPOOP-
TaHu3Ma Ha TIOBEPXHOCTH arapa CRUAETEICTBYET O TOM, UTO JIaHHAsI KOHIIEHTpa-
U aHTUOMOTHUKA HEAOCTATOUHA, YTOOBI MOJABUTh €ro XHU3HECNocoOHOCTh. [1o
Mepe YBETWUYEHUS KOHIIGHTpPAUMM aHTUOWOTHUKA POCT MHUKPOOA YMEHBIAETCH.
[TepBy10 HAUMEHBINYIO KOHLUEHTPAIUI0 aHTUOUOTUKA (U3 CEPUN TOCIEI0OBATEb-
HBIX pa3BeleHUi), TTPH KOTOPOH BH3yalbHO HE OMNpeaenseTcs OaKTepHallbHBIH
poct, mpunaTo cuutath MIIK. Usmepsercsa MITK B Mr/a uitm MKT/MIT.

OOHOMOMEHMHBIL NOCE8 HECKOAbKUX UCCAeOYeMbIX KYIbmyp MUKpoDOos
MOHO TPOBOAUTH C IMOMOIIBI CHEUUANBHBIX [ITAMIIOB-PEIIMKATOPOB.
[ITaMI-peruiiKaTop COCTOUT U3 OCHOBAHUA ¢ 50 IyHKaMHU I 3aJIMBKU KYJIIb-
Typ U BEpXHEH 9acT (KPBIIIKH), uMerolel 50 mTudToB, KOTOphIE TPH HaKIIa-
JTBIBAHUU KPBIIMIKA HAa OCHOBAaHUE BXOJASAT B NYHKHU. MCHBITyeMBIC KYIbTYpBI
MIOCJIEIOBATENIBEHO 3aTUBAIOT 110 50 MKJI B JIYHKH IITamIIa. 3aT€M HaKIaIbIBAIOT
KPBIIIKY HA OCHOBAHHE IITaMIIA TaK, YTOOBI IITH(THI BOIIIN B JTYHKH U CMOYH-
TUCch KylnbTypol. IloceB mpou3BOAST MyTeM MPUKOCHOBEHUS (OTIEYATHIBAHUSA)
HIUKHUX KOHIIOB MTH(TOB K TOBEPXHOCTH arapa ¢ aHTHOMOTHKOM B 4YalllKe
[Terpu. Yamku unkyoupyioT B Tepmocrtate 18—24 uaca. KynbTypa cuurtaercs
YYBCTBUTEILHON K JIAHHOW KOHIUEHTPALMH, ECIIU €€ POCT IOJHOCTHIO MOJABJICH.
MIIK — MuHUMAaTLHAS KOHIIEHTpAIlUs aHTUOMOTUKA, TIOTARISIONIAs BUTAMEIH
POCT UCCIENYEMOT0 MUKPOOPraHU3Ma, B JAHHOM CJlydae — Ha IUIOTHOM IHUTa-
TenbHOU cpexe. [lapammenbHo ¢ yammkamu lleTpu ¢ TIATaTENLHOM Cpelou, Co-
JepKanuMU PacTBOPHl aHTUOUOTUKOB, JJIS KOHTPOJS POCTa TOTORSIT YAIIKH
ITeTpu ¢ muTarenLHOU cpeoit 6e3 aHTUOMOTHKOB.

ABTOMaTI/I3I/IpOBaHHLIe METOABI OIPCACTICHUA YYBCTBUTCILHOCTH
MHUKPOOPraHu3MoOB K AHTUOMOTUKAM

[Tpr MaccoBBIX HCCICAOBAHUIX UCIIOIL3YIOT d8MOMAMUIUPOSAHHBLE MENMOObL
onpeoenenuss UyecmeumenbHoCmy K anmubuomuxam. ITo TMO3BONAET YIPOCTUTh U
YCKOpUTH TIpOBEACHUEC HccaAcHoBaHUS. I ATOTO npumeHaom MUKpooOuoiozuie-
ckue (baxmepuonozuveckue) anamizamopst, Hanpumep VITEK, ATB-expression,
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PHOENIX (undopmaimsi 0 HAX TpeACcTaBlieHAa B BBLIIIEU3NOXKEHHOM MaTepuane),
KOTOpbI€ MIPEIHA3HAYEHB] HE TONBKO AN UACHTU(OUKAUMH MUKPOOPraHU3MOB, HO U
ONpeAeNIeHNs UX TYBCTBUTEITLHOCTH K aHTUMUKPOOHBIM TTperaparam.

MOJIeKyJIHpHO-FEHeTH‘IECK]/Iﬁ METOA

B nocnennue roasl B NpakTUKE CTATU MPUMEHSTH NOTUMEPA3HYIO LEMHYIO
PEAKUUIO 0714 BbIAGNCHUA Y MUKPOOP2AHUIMOG CheyupuyecKux 2eHo8, Omaemcm-
BEHHBIX 3d POPMUPOBAHUE JIEKAPCMBEHHOU Yemoidusocmy (TeHOUHIUKAIIUS aH-
THOMOTUKOYCTOHIUBEIX KYJILTYP MUKPOOPTaHU3MOB).

]/IMMYHOJIOF]/I'—IECR]/Iﬁ METOA HCCiIeI0BaHNnil.
I/IMMYHOJIOFH‘IBCKHQ PCAKIINHU

ITOHATUE Ob UMM VYHOJIOT MMECKOM METO/E
N UMMVYHOJIOT' MYECKHUX PEAKTINUAX

NMmyHoornyeckum (ceposiormdeckKuM) Has3bIBAIOT METOHA HcCCleloBa-
HUS, B OCHOBE KOTOPOTO JICKUT UMMYHOIIOTHYECKAst pPCaKIIus.

NMmyHoTOrnueckass peakuMss — peakmus ClIeunu(puueckoro B3auMoO-
nevicteus AT ¢ AT, mpoTrekaronias in vifro. Ty PEakIHio €lie Ha3bIBAIOT Cepo-
JIOTHYECKOM, T. K. JUISl €€ IIOCTAHOBKH UCIIOIB3YIOT CHIBOPOTKY (serum), colep-
KAy aHTUTeNA.

lpaxmuveckoe UCnONBL308AHUE UMMYHONOZUYECKUX Pearkyuti Npu3eaHo
pewums psio 8ANCHEUWUX 80NPOCO8 U 3a0ay B 00IIACTH WH(MCKITHOHHONW W He-
WH(PEKUNOHHON UMMYHOIIOTUH (KIMHUKH, TAa00PaTOPHH, STMUIEMHOIOTHIECKOT0
ouara, cyaeOHON MEAUIIUHBI U Jp.):

1. Texymas v peTpOCIeKTHBHAS CEPOUATHOCTIKA MHPEKINOHHOTO 3200~
JeBAHUS; CEPOIUArHOCTHKA ayTOMMMYHHBIX 3a00lI€BaHMM M alJIeprUYecKuX
peakuii HeMeAITEeHHOT O TUTIA.

2. Ceponoruueckas UASHTU(PUKAIUS BBIIEICHHBIX B 0OaKTEPHOIOrMUeCKOH
naboparopun Bo30yauTenei nHMEKIUOHHbLIX 00Ne3HEN.

3. Dxcnpecc-AuarHocTuka MHGEKIIMOHHBIX 3a00JeBaHuil Nnpu oOHapyxe-
HUM Al' MHKpoOpraHuU3MOB (HampuMmep, JIUATHOCTHUKA XJIaMHIMO30B, MHUKO-
1a3M030B MeToioM PUD).

4. Onpenenenve aKTUBHOCTU TOCTBAaKUIMHAILHOTO WM MOCTUH(EKIINOH-
HOTO UHJUBUIYAIHLHOTO WIH KOJUIEKTUBHOTO UMMYHHUTETA IS TTOCIEYIOMIETO
o0ocHOBaHMS TTPOTHO3a 3a00II€BAEMOCTH CPEAM HACEINEHUS, AT OIEeHKH 3P dek-
TUBHOCTH MIPUMCHCHUS BaKITHH.

5.KocBennast oneHka S(PGEKTHBHOCTH CICIUUUCCKOTO JICUCHUS WIH
caHaluu OONBHBIX U HOCUTETIEH MaTOreHHBIX BO30YANTEEH.

6. CocTaBIieHHE TIPEICTABICHUS O pa3Mepax JEeUCTBYIONIUX U MOTEHITUATLHBIX
04aroB HHQEKIHNOHHBIX, TPEUMYILIECTBEHHO MTPHPOIHO-04Ar OBbIX, 32007ICBaHHH.
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7. OuieHKa HEKOTOPBIX TTOKa3aTelel UMMYHHOIO CTaTyca MalueHTa.

8. OnpeneneHue TUTPOB AUATHOCTUYECKUX, JeUeOHBIX M MpodUIIaKTHYE-
CKHUX CHIBOPOTOK.

9. luarHocTuka omyxojei npu oOHAPYKEHUU B CLIBOPOTKE OIMyXO0Jeacco-
uuupoBanHbix Al (Hanmpumep, TICA (mpocrarcneunduueckuit Al') npu pake
IIPEACTATENEHON JKETIE3HI).

10. OnpeencHue TPYNI KPOBHU, MOA00P JOHOPOB MPH NMEPecajIKe OpraHoB,
OIIpeeIIEHNE TOPMOHOB (HAIIp., IUTOBUIHOMN KeEJIE3bl, II0JIOBBIX TOPMOHOB).

11. Onpenenenue anmbcuuKraiy TUIIEBBIX TPOIYKTOB, CYAMEIIKCIIEp-
TH3a Ha OCHOBAHUU OIIpe/IEeIICHNS BUIOBON IIPHUHAIIIEKHOCTH AHTUTEHOB.

12. Unnukanus BO30yAUTENEH OTAENbHBIX WHMEKIMOHHBIX 3a00NIeBaHUI
Ha 00HEKTax BHENIHCH CPCIbI.

NMMyHOTOrAYecKe peakuu MPOTEKAKT B ABe Ga3bl:

1) cneyugpuueckas — ¢daza B3aUMOJCHCTBHSA, B KOTOPOH TPOUCXOIUT
KOMIJIEMEHTAPHOE COEAUHEHUE aKTUBHBIX IEHTPOB aHTUTEN U SMUTOINOB aHTH-
reHa; oOBIYHO 3Ta (pa3a ATUTCS HECKONBKO CEKYH WM MUHYT;

2) necneyuguueckas — (paza TPOABICHUS, XAPAKTEPU3YIOMIAsACAd BHEIIHU-
MU TIpU3HAKaMU 00pa30BaHUS UMMYHHBLIX KOMILJIEKCOB; MOXKET Pa3BUBATLCA OT
HECKOTBLKUX MUHYT JI0 HECKOJIBLKUX UacoB (B cpeHeM — 30 MUH).

Peakimus «Al' — AT» B cucteMe in vitro MOXKET CONIPOBOXKAATHCS BO3HUK-
HOBEHHUEM HECKONBKUX (PEHOMEHOB — arTJFOTUHAIINY, MTPEIUNUTAIIUN, HeHTpa-
au3auuM, Jusvca. BHeEmHWE TNpOosSBICHUS peakIud 3aBUCAT OT (U3UKO-
XUMUUIecKuX cBoMcTB Al (pa3Mephnl 9acTull, GHU3UICCKOE COCTOSHHE), Kiacca 1
Buna AT (monHBIE ¥ HEMONHBIC), a TaKKe YCIOBUN ONMBITA (KOHCUCTEHIIHS Cpe-
IBI, KOHIICHTparnus conelt, pH, Temmneparypa). OnTuMannrHoe crenuduueckoe
B3anmojiciicteiue AT ¢ Al” mpoucxoauT B N30TOHUYECKOM pacTtBope ¢ pH, 6i1m3-
KoM K HeliTpanbHOMY, Tpu Temmepatype +37 °C.

NMMyHOJIOTHYeCKHAE PeaKNUUA HUCHOJB3YIOTCHd ¢ IHATHOCTHYECKOM
neJbI0 B IBYX HANIpaBJieHUAX (Tadbmiua 16), 015 evisienenus:

1) aumueena mukpoopranusMa (cepoyoruieckas UACHTH(UKAIINA);

2) aHmumen B CHIBOPOTKE KPOBU MALUEHTA (CEPOANArHOCTUKA).

Tabauua 16 — IpuMeHeHre IMMYHOJIOTHUECKUX PeaKiuii

Hamnpagiienue eJb

P u AHTHUTEH AHTHUTeA
HCCHe0OBAHUS HccJIeIOBAHUS

Ceponozuyeckas VcranoBnenue po-|Heussecmubiii H3zsecmuvie

uoenmugpuxkayus  |IO0BOH M BUAOBOH|(UucTas KylIbTypa MHKpO-|(UMMyHHas  JTHarHO-
(cepoTUNHMpOBaHUE, |IPUHAATIEKHOCTH |OpraHu3Ma WIH HCceaye- | CTUYEcKasl ChIBOPOTKA)

3KCIpece- MHKpPOOpPraHM3Ma |MBIH MaTepual, copepxka-

JINarHOCTHKA) MU MUKPOOPraHU3MbI)

Cepoouacnocmura |OOHapyxeHUC aH- | HM38ecmubiii Heuzgecmuvie (cbiBo-
THUTEN B CHIBOPOTKE | (AHTUTEHHBII HarHOCTHKYM) | pOTKa KpOBH  o0ciTe-
KpOBU JYEMOro MalueHTa)
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TaxuM 06pa3oM, B UMMYHOJIOTUYECKUX PEAKIIUAX OJUH M3 IBYX OCHOBHBIX
komnonentoB (Al unu AT) Bceraa momkeH ObITh W3BECTHBIM, UTOOBI HAUTH
IPYrol HEU3BECTHBIM KOMITOHEHT.

CEPOJIOTMHECKAA UJEHTUOUKALNA MUKPOOPI" AHM3MOB

CepoTunupoBaHie — 35TO WIACHTH(HUKALNS HEU38ECHMHO20 MUKPOOHO2O
Al B BBIIETICHHOH (0aKTEPHOTOTHIECKOM METOIOM) YHUCTOM KYIbTYpe MHKPO-
OPraHU3MOB C TTIOMOIIBIO U38€CMHOU OUACHOCMUYECKOU CblBOPONIKLL.

IKCNpecc-TUATHOCTUKA — 3TO ONPEACICHUE HEU3BECHIHO20 MUKPOOHO20
Al HenmocpeCTBEHHO B UCCIENYEMOM MaTOIOrMYECKOM MaTepUase ¢ MOMOIILIO
u38ecmuot ouazHocmuyeckoll colegopomxu. JIns sxcipecc-TUarHOCTUKU WHPEK-
[IUOHHBIX 3a0oneBaHuil pu oOHapykeHun AlT MUKpOOpraHW3MOB (HAmpumep,
JWAarHOCTUKA XJIaMHUIM030B, MUKOIIa3MO030B) 4acTo npuMenstoT PUD.

Huaznocmuueckas cvlgopomKa — VMMYHHas CHIBOPOTKA, COAep Kalias
AT u3BecTHOU CTICIU(UIHOCTH B M3BECTHOM TUTPE.

H3zeecmuble OuacHocmuueckue UMMYHHbIE AHMUCLIBOPOMKU HOJYYAIOM
MyTeM TUNEPUMMYHU3AINN (MHOTOKPATHONH UMMYHU3AITHHN) JKUBOTHBIX (KPOJTH-
KOB, JIomIajcik) cooTBeTcTBYOIUMU Al (pucyHok 32). HmmynHvie coleopomiu
codepacam AT. Pazmuuaror crnenyromme AT: arTmiOTUHUHBI, TPEHUNTUTHHEL,
OaKTepUONIM3UHEI, OTICOHUHBI, aHTUTOKCUHBI. ATTIFOTUHHUHBI BBHI3LIBAIOT CKIICH-
BaHWC MHUKPOOOB, JAIOT PCAKIMIO arrIroTHHANW. [IpenunuTHHBl 00yCI0BIM-
BalOT ocaxaenue A" — mpenunuTaiuio. bakTeproan3nHBI BEI3LIBAIOT PACTBO-
penue (u3nc) 6akTepuit — OakTepuoiu3. ONCOHUHBI CITIOCOOCTBYIOT (haroliu-
TO3y. AHTUTOKCHHBI HCHTPATH3YIOT JICHCTBHC MUKPOOHOTO SK30TOKCHHA.

Mruxkpoopranusm
]
M'unepuMMyHU3AIIHSA KUBOTHOTO (Jalle KpoIuKa)
COOTBETCTBYIOUTAMU AaHTUTCHAMU
B
HaTtuBHas HeancopOMpoOBaHHAS CHIBOPOTKA
(c HecenmupUIECKUMU aHTUTETAMH )

L]
UcTtomenue (aacopOims) ceiBopoTku o Kacremnanu
L]
AJlcopOUpOBaHHBIC CEIBOPOTKH (COJEPXKAT CIICHH(PUICCKUC aHTUTEIA)
g £
Tonusanenmmbvle coisopomxu Monopeyenmopnvle (MoHO8aNEeHMHbLE)
(comepkat aHTUTENA unu munocneyuguecKue coleOpomKu
pasHOHN CHeUpUIHOCTH) (comepsKaT aHTUTENA OHOM CIICIIA(IIHOCTH)

Pucynok 32 — TlpuHOun moyvyeHus AUATHOCTHYECKHX CHIBOPOTOK
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Monoxnonanvuvie AT — AT, npogynpyemMbie OJHAM KIIOHOM ITUIa3MaTH-
yeckux knerok. II. Munbiureiin u I'. Kenep B 1975 1. pazpaboTtanu MeTOAUKY
MONTy4eHusT MOHOKITOHATbHEIX AT, co3maB GeccMepTHEIE KIIOHBI B-KIileTok, KO-
TOpBIE HA3BIBAIOT cubpudomamu (pucynok 33). IlonyuaroT THOPUAOMEI TTYTEM
CIIUSTHUSI HOPMANILHBIX TI0 MPOAOIKUTENLHOCTH XWU3HEHHOTO LIUKIIA aHTUTENO-
MPOAYLHUPYIOMIMX KIETOK (MIa3MOIHMTOB) C OIMyXOJEBBIMH (0€CCMEPTHBEIMH)
KJICTKaMH MUEJIOMEI, He CTOCOOHBIX K cekperuu AT. 3aTeM oToOpaHHEBIC celek-
e U pa3MHOKCHHBIC B-THMGOINTEI THOPHIOMHOTO KJIOHA KYJILTHUBHPYIOT Ha
MTUTATENBHEIX CpeflaX WM TPUBUBAIOT B OPIOIIHYIO TTOJNOCTH MBIIIH ¢ aCHUTHOMN
ONYXOJIbIO, TAC (B PKCCYJATe OPIONTHOM MOJOCTH) TMOSBISIOTCS MHOTOUUCIICH-
Hble MOHOKJIOHanbHble AT onHol cneunduunoctr. C MOMOIIBI0 THOPUIOM
MOKHO TTOYYUTh HECOTpaHUYeHHOE KondecTBO AT, KOTOpEIE COXpaHSIOT CBOIO
BBICOKYIO CIICIIH(PHUIHOCTD W YyBCTBUTCILHOCTD.

MMMYHUM3aUMa Mblln
X-aHTUreHoOMoffl

X-aHTurex
KneTtku,

BblAeNeHHble
13 ceneseHkKn

KynbTmBrpyemsble
KNeTKn MUenoMbl

>

Knetkm MmMenomMbl

\ Ve

AHTUTENONPOAYLMPYIOLLANA
KJleTka cfimBaeTcs C
KYNbTUBUPYEMOM KJ1ETKOMN
onyxonu (MmenomMbl)

—
M'mbpuooma,
npoayuupytouian
MOHOKJSIOHaNbHble

aHTuTena NpoTuBe
X-aHTureHa Cenekuma n
KyNbTUBMPOBaHWE

MOHOKNOHanbHblEe aHTUTena,
BblOoeneHHble nodie KynibTUBUpPOBaHKMA

P]/lcyHOK 33 — Cxema NoJIY1eHU S MOHOKJIOHAIBHBIX AHTUTC/I
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[TonyueHHble MOHOKIOHANBbHBIE AT HIUPOKO UCHONBLIYIOMCA 6 KAUHUKO-
OUAZHOCIUYECKOLL NPAKMUKE 6 BUOE MOHOKTOHATLHBIX OUAZHO CIMUYECKUX ChIBOPOMOK.

Ceponozuueckan udenmuukayua Heu3BeCMHBIX MUKPODOOE 6KII0UAem
OTpeJIETIEHUE CEPOIOrNYECKOUM TPyNIbI (Ceporpymnibl), BUAOBOM U TUMIOBOI (ce-
POTHUIIBI) TIPUHAIICKHOCTH BBIJICIICHHBIX MHKPOOPraHn3MoB. COOTBETCTBCHHO,
BaXkHa MHGOpMaIUg 00 aHTUTEHHOMN CTPYKType GakTepHil.

B cocmase baxmepuii paznuqaiom Al

® TPYIMOBEIC — OOIINE /ISl HECKOJIBKUX BHAOB 0aKTEpUH OJHOTO poja
UJIHU CEMEUCTBA;

® BUIOBLIE — XapaKTEPHBIE TOJBKO IS ONPEIeICHHOTO BUIA;

® BapHAHTHBIC (TUNOCTEUUPUIECKUE) — MO KOTOPLIM TPYIIIEI MUKPO-
OpraHu3MoOB pa3NINyualOTCa BHYTPU BUA (CEPOBAPHI);

® ITAMMOCIICIIH(PHICCKIC — CTICITU(HIHBIC TOIBKO /TS OTACIBHBIX IITAMMOB.

Cepoesapwl (cepomunpl) MUKPOOPTAaHU3MOB — BApUAHTHI MUKPOOPTAHU3MOB,
pa3MYaronMecss BHYTPH BHUIA 110 AHTUTEHHOM CTPYKTYpe, U OObEIUHEHHBIC
HAJIMYHEM B CTPYKTYPE MUKPOOA HISHTHIHBIX aHTUT'CHOB (THITOCTISTTM(PHIECKIX).

[Tpu unenTUGUKAIUN BBIICICHHON YUCTON KYNhTYphl HE TOIBKO JI0 PO/Ia,
BHJIA, HO U IO CEPOJIOTMUECKOr0 BapHuaHTa — CepoBapa (CepoTHIMPOBAHUE)
HEe0OXOIUMO TPOBOAUTH WMMYHOJIOTHUECKUE PEAKIHH C TOJIMBAICHTHBIMH,
BUJIOBLIMU, MOHOPELENTOPHBIMU WM TUMOCHEITU(PUUESCKUMU JTHArHOCTHUIEC-
KUMU CHIBOPOTKAMU.

CEPOJIMATHOCTUKA UHOEKITMOHHBIX 3ABOJIEBAHUI

CeponmarsocTuka — 3TO onpeaeneHue reuzsecmuwvix AT B CHIBOPOTKE
KPOBH OOJILHOTO € TTOMOTIBIO U38€CMHO20 AHMULEHHO20 OUASHO CIUKYMAL.
Huaznocmuxym — B3BeCh YOUTBHIX HArpeBaHUEM WM XUMWUYECKUMU

BEI[ECTBAMU OaKTepHUit MM U3BJICUCHHBIX U3 HUX Al'. BUIB JUATHOCTHKYMOBR:
O-, H-, Vi-IuarHocTUKyMbI, 3pUTPOIMTAPHBIN aHTUTEHHBIM IHATHOCTHKYM H JIp.

Anmumena ¥ BO30yAWUTENO 3a00JI€BaHUS y MALMEHTA ROABAAIOMC, KaK
TIpaBUIO, K KOHYY I-Ui Hedenu 3abo01esaHus, ¢ 3TOTO BPEMEHU U UCHOAbL3VIOM
CepoOUAZHOCUKY.

CepoanariocTUKy MOTYT TMPOBOAUTL Kak s BbisBnenus Haauuus AT
(KadyecTBECHHBIC PEAKIINH), TaK U IS olipeeicHus koauuecmea AT (HapacTanue
TUTPa — METOJ «ITAPHBIX CBIROPOTOKY).

[Ipu 1ocraHOBKE UMMYHOIIOIMYECKUX PEAKUUHA IS CEPOAMArHOCTUKU
onpenenstorT TUTp AT B CBIBOPOTKE KPOBH MallMEHTA (TUTP CBHIBOPOTKH). 3a
MuUmp CbleOPOMKU TPUHUMAIOT MaKCUMAJbHOE (TTOCIIEIHEE) pa3BeJACHUE CHI-
BOPOTKH KPOBU TAIMEHTA, B KOTOPOU elle HaOIMF0JAETCs MOJIOXKUTEILHBIN pe-
3ynabTaT peakuuu. [1oNoXKUTEIbHBIN pe3ynbTaT CepOIOrMYecKOd peakluu CBU-
JETENLCTBYET O HAIUUUM B CHIBOPOTKE KpoBU oOcienyemoro mamnuenta AT, ro-
MOJIOTHYHBIX MpuMeHsieMoMy Al'; oTpuuaTenbHbIN pe3ylbTaT YKa3bIBaeT Ha OT-
CyTCTBHUE TakoBbIX. [lanee nomyuennsiii THTp AT B peakiiuu CpaBHUBAIOT C JU-
ArHOCTHYECKHUM.
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Kputepuu cepoquarHocTuku

Brigenstor cnenyromnue xpumepuu cepoOudeHOCmuUKY: JTAATHOCTHYECKUN
TUTpP U HapacTanue TuTpa AT.

Huaznocmuueckuit mump — 31o t™uTp AT, ykaswiparommit Ha 3aboseBa-
HUC, T.C. B JAHHOM TUTPE pcakius MOT0KATCIRLHA TOILKO Y OOTLHBIX U OTPHTIA-
TeNbHA Yy 3J0POBBLIX. ECIN TIONy4eHHBI TUTP CHIBOPOTKM KPOBU TTAIlUEHTA Ta-
KOW K€, KaK U JUAarHOCTUYECKUH TUTP, WU BHIIIIE, CIEIOBATENHHO, TMAIUEHTY
CTaBSAT CEPOJIOTMYECKUH JIMATHO3 COOTBETCTBYIONIETO 3a00JIEBAHMUS; €CIH T10IIY-
YEHHBIH TUTP CBIBOPOTKM HUKE NUAarHOCTHYECKOrO THUTpa, TO Ha JAHHOM Bpe-
MCHHOM 73Tare cepoJIOTUYECKH JUarHo3 3a001cBaHUs HE TTOJITREPKAACTCS.

JocTtoBepHbIe pe3yibTaThl 110Jy4atoT MPU HCCIECHOBAHUN AAPHBIX CblBO-
POMOK KpoBU OOIBHOTO: OJTHOW — B3ATON K KOHILY |-if Hexenu 3a0oneBaHus, 1
BTOpOU — yepe3 7—14 nHel, Korjaa TUTP aHTUTEN TIOBBLIIIAETCS 104 BO3NEUCT-
BHEM HaXOJUALIEr0OCs B €r0 OPraHU3Me MAaTOT€HHOI0 MHUKpOOpranusMa. B stom
cilyuae yhaercs HaOmoAaTb AMHAMUKY Hapacmanua mumpa AT. Tlpu ycra-
HOBIIEHUU CBEXKETO ciydas 3a0oneBaHus ITHOO0 TPU BUPYCHBIX MHGEKIMIX IH-
arHOCTUYECKOe 3HaueHue uMeeT 4-kpaTHoe HapacTanue TuTpa AT B mapHbIX
chIBOpoTKaxX. OIHAKO NMPU HAJIWYUW NOMOIHUTENLHBIX KIMHHYECKUX W AIIH-
NEMUOJIOTUUECKNX JAHHBIX I YCTAaHOBIIEHUS NHWAarHo3a IOCTATOYHO 2-
KpaTHOTO HapacTaHus TUTpa AT.

Tpu ocmpuix ungexyuonusix 3adonesanusx oduapyxenue AT yacto ObIBaeT
PEMPOCNEKMUEHbIM TAATHO30M, T. K. OHU TTOSIBISIFOTCSI B IOCTaTOYHBIX TUTpax K
7—8 mHIO OT Hawala 60JIE3HHU, U K TOMY CPOKY O0JIe3Hb MOKET 3aKOHUUTHCSL.

Onpeue.ﬂenue AHTUTE] PA3JIUMYIHBIX KJIACCOB

C BHepeHUEM B IPaKTUKY mabopartopuit Meroga MDA cTano BO3MOXHBIM
onpeeniTh B kpoBU 60apHBIX AT, oTHOCSIIUECS K pa3IMUHBIM KilaccaM UMMY-
HornoOymmHoB (IgM n IgG), 9To cymecTBEeHHBIM 00pa3oM MOBRICUITO HH(POpMa-
TUBHOCTb CEPOJIOTMUYECKUX METOJ0B JAUArHOCTUKU. [Ipu nepBUYHOM UMMYHHOM
OTBETE, KOT/Ia UMMYHHAsl CHCTEMa YeJIOBeKa B3aUMOJCHCTBYET ¢ WH(CKIIMOH-
HBIM areHToOM B TIEPBBINM pa3, CUHHTE3UpYroTcd npenmMytiecTBeHHO AT, oTHocs -
mpecs K UMMyHoOrnooynuHam kinacca M. CnenoBarenbsHo, gviagneHue cneyugu-
yeckux IgM ceudemenvcmeyem o ceexcem ciyvae 3ab0ne6anus (MHPCKIIMOHHAS
peaknud). Jlume no3gHee, Ha 8&—12 nieHs nocne nomaganus AlT B opraHusm, B
KpOBHM HauWHaroT HakammuBatbes AT — umMyHOrnobymiasl knacca G. Takum
o0pasoMm, swvisasnenue cneyuguueckux lgG ceudemenvcmeyem o bojee no30Hem
nepuooe 3aboneeanus, TMOO ITO aHAMHECTHYECKAs peakUus: MOCTUH(MEKIINOH-
Has (tutp AT BbIe) Win noctBakuuHaibHas (THTp AT HIXKE).

ITpy moBTOpHOM KOHTakTe ¢ Al (BRTOPUYHOM WMMYHHOM OTBETE) YXKE C
[IEPBBIX YaCOB Pa3BUTHUS UMMYHHOI'O OTBETA KOJIMYECTBO CHIBOPOTOYHBIX AHTH-
Ten IgG mpoTuB AaHHOTO BO30yAMTENS MHPEKIMOHHOrO 3aboneBaHUsA Tpe-
BeImacT konudectBo AT knacca IgM. TlosTomMy, konuwecmsenHoe onpedeie-
Hue 8 kposu nayuenmos AT knaccoe IgM u IgG k coomeemcmayiouiemy Al no-
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38074€Mm He MOAbKO CYOUMb 0 HAAWYUU 3a4007€8AHUA, HO U OYEHUMb, NEPEUUHOE
3MO UHGUYUPOBAHUE UU BMOPULHOE.

ITpn UMMyHHOM OTBeTE€ Ha WH(MEKIIMOHHBIE AHTUTEHBLI BbIpaOaTHIBAIOTCS
Takke U AT knacca IgA, KOTOpble UTPAIOT BAXKHYIO POITb B 3alIUTE OT UHQEKIIN-
OHHBIX areHTOB KOXKH U CIU3UCTHIX 000JI0YEK.

OBIIA S KITTACCUDUKAIIVSA UMM YHOJIOTMUECKUX PEAKITUN

K uMMyHoOIOTHYeCKUM pPeaKIusAM OTHOCST:

® ceponoeuyeckue peaxyuu — peakuuu mexay Al u AT in vitro,

® anepeuieckue npoH vl — BBHISBICHUE THUIICPYYBCTBUTEILHOCTH;

® K1emouHble peakyuu — ¢ Y4aCTUEM UMMYHOKOMITETEHTHBIX KIIETOK.

Ob6mas kaaccnpukanusa cepoiorndyecKnx peaKkuumii:
a) Ilpocmote (2-x xomnonentusie: AT + AT):

e PA — ¢ xopnycKyJsipHBIM Al;

e PIT — c pactBopuMbiM AT

e PH »3Kk30TOKCHHAa aHTUTOKCUHAMM.

0) Cnooicnovre (3-x komroneHTHBIC: Al + AT + koMriieMeHT):
® peaKIis UMMYHHOTO 0aKTepHOIIN3a;

® peakiysi UMMYHHOTO T'e€MOJIN3a;

e PCK.

B) Peakyuu ¢ ucnob308anuem MemKu:

o IDA;

e PUD;

e PUA;

® UMMYHOOJIOTHHT.

PEAKUOUU ATTJIIOTUHALIMNA

Peaxuus arrymorunauuu (PA) (ot nar. agglutinatio — ckienuBaHue) —
cKAeusarue Kopnyckyuspuvix AI' (6aKTepuii, HPUTPOITUTOB U JIp.) cHeIuduyc-
ckuMu AT B IIPUCYTCTBUM 3JIEKTPOJIMTA, B PE3YIILTATE YETO BBINAIACT OCAIOK
(arrmroTHHAT).

Peakuusi nporekaet B ABe (pa3bl:

1) cnemmmduyeckas (paza — CBI3BIBAHWE J€TEPMUHAHTHOM TPYIIILI (3TTUTO-
na) Al" ¢ maparormoM UMMyHOTIIOOYIMHA (HeRUAUMAas ¢a3a);

2) wnecnenududeckas (BuauMas) Gaza — o00pazyoIUHcs KOMILICKC
(AT'+AT) yrpaunBaeT pacTBOPUMOCTE U BBITIAIA€T B 0CAT0K B BUJIE XJIOITBER.

Komnonenmut peaxkuyuu (pucyHok 34):

1) AT — aHTUreH (aeentomuHoceH) B BHUIE B3BECH KIETOK (OakTepui,
SPUTPOLUTOB U JP.);

2) AT — anTuTena (azenromutunsl) B BUIC IMMYHHOUR CBIBOPOTKH,

3) anexrpomurt (0,85 % pacTBop HaTpus XJI0pPUIA).
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BuAbl ArrTNIOTUHALIA
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Pucynok 34 — CxeMa peaknum arrJIlOTUHAIUU

Xapaxmep azenromunayuu, T. €. TAM 00pa3yIOUIErocs arrioTuiara (Xiomb-
€B) MOXKET OBITh pazHbM. KpynHoxnonuamasa arrmotunanus (H-arrmotuHanus)
MOJTy4aeTcsl TPU COCIUHEHUH KTYTUKOBBIX OaKTEpUU W JaeT PHIXIBIA 0CaIOK;
MenKo3epHuCcmas arrmoTuHalus — MPU COSIUHEHUU OE3KTyTUKOBBIX OaKTepUil.

PA mosicno npumenames 1511 odHapyxkenus crneuudpuueckux AT B CriBo-
pPOTKE KPOBU MaleHTa (cepooduazHocmuka) W, Ha00OpOT, TIPH TIOMOIINA CTaH-
JApTHOM arrIFOTHHUPYIOMIEH CHIBOPOTKH MOXKHO UIACHTH(DUITHPOBATHL BBIICICH-
HBEIE MUKPOOHBI (cepomunuposanue).

ATITIIOTHHUPYIOLINE ChIBOPOTKH UCIOIL3YIOTCSA ISl IIOCTAHOBKU PEaK-
IIUN arTTIOTHHAIINY U cogepkaT AT — arrroTUHUHELL

Azemomunupylowjue cvl@OpomKy NoJyHaom TYTEM THUIIEPUMMYHHU3AIIAA
KPOJIMKOB: UM BBOJIAT 5—7 pa3 lapeHTepalibHO C MHTEPBAIIOM MEKALY HHBCKIIUAMU
2—7 nHel B BO3pACTArONINX KOJMYECTRAX B3BECh YOUTHIX, a B KOHIIE — 2—3 pasa
KUBBIX OakTepuii (pucyHok 35).

HATUBHAA CbIBOPOTHKA

PucyHnok 35 — Cxema nmojiydeHuss THATHOCTUYECKOW MMMYHHOI CHIBOPOTKH

Uepes HEAEMO MTOCTE HMMYHH3ALIUH ONIPENETSIFOT TUTP CBIBOPOTKU. TUmpom
azemomMUHUpyYroujeli cbleOpomKY SIBIIETCS MaKCUMaJILHOE €€ pa3BelcHUE, TpH
KOTOPOM HaONiofacTcs arTIIoTUHANUS (CKICUBAHKC) TOMOJIOTHIHBIX MUKPOOOB.
[ToydcHHBIC TakuM 00pPa3oM CHIBOPOTKHM HA3LIBAIOT HEaACOPOUPOBAHHBLIMU,
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MTOCKOJIBKY COACPKAT TPYNIOBLIE arTIIOTHHUHBI U MOTYT B HEOOJNBITUX pa3Be-
JEHUSX CKIIEUBAaTh POACTBEHHBIE B aHTUTE€HHOM OTHOInenuun Oaktepuu. Ecrect-
BEHHO, YTO TPYITIOBAs PEAKIUs arTIFOTUHAIIUN ¢ UCTTOIB30BAHUEM TaKUX ChIBO-
POTOK 3aTPYIHSIET CEPONOTUUECKYIO UIECHTU(PUKAITNIO MUKPOOPTaHHU3Ma.

Bonee noctoBepHBIE pe3yaLTATEHI IPH ONPEAEIEHUN BUAA UIN cepoBapa (ce-
poruna) OakTepuit AarOT ajicopOéupoBaHIbIe CHIBOPOTKH, KOTOPBIE HE UMEIOT
TPYNTOBBIX aTrTJIFOTUHUHOR U HE BBI3LIBAIOT TPYMMIOBOM arrmroTuHanmu. Ux mo-
JYy4alT Memooom aocopouyuu azenrwomununoe no Kacmennanu: ocCHOBaH Ha
TOM, 4TO U3 HEaJICOPOUPOBAHHONW MMMYHHOU CBIBOPOTKH TMOCHEIOBATENLHO H3-
BIIcKaroT rpymmoBbic AT, mo6asiss k Heif rpynmossie Al™ (pucyHok 36).

_ CbIBOPOTKA

Pucynok 36 — Cxema MeToaa agcopouuu arrnroTuHUHOB 0 KacTtennann

Hacrynaer arrmrotrHanmsi, arrimOTHHAT ocenaer, ynamsiercs. [lonyuaemes ao-
COPOUPOBANHASL CHIBOPOMKd, B KOTOPOH OCTAIOTCS TOIHKO CIICIU(pUIECKUE aHTHTC-
J1a, He BCTYITUBIIIME B peakiuto ¢ rpymioBbiM Al™. Takast cbIBOpOTKA ITPH €€ UCTIONb-
30BAHUM YK€ HE JIaeT TPYMNIOBOM arrmoTHHAINN. AJCOpOMpOBaHHBIE CBIBOPOTKU
MOTYT OBITh MOHOPEUENMOPHBIMU (MOHOBANCHMHBIMU) WU MUNOCREYUDUIECKUMU
(conepxar AT omHOl cnieuUIHOCTH, T. €. TOIBKO K OJHOMY CIIEIM(DUIECKOMY
Al Bo3dyaurens) u noausanenmuvimu (cogepxar AT pasnoii cieuupuaHocTH).

Knaccupukanus peakuui arrJil0THHAIMEA (PUCYHOK 37)

Peax1iun arrmoTHHAIIIN
IIpsamele ;4 Henpsambie
ﬂ Peakuus nenpsmoit U
(maccuBHOMN)
OpHeHTHpOBOYHAS FeMArTIIFOTHHALIAN — JlaTekc-
PA na crekie PHT'A (PTITA) arraroTHHAIIUA
PaseepryTas PA Peaxius Kymbca (Ha BBIsB- Peakrus
(B MpodUpKax) JICHU € HEOIHBIX aHTUTEN) KOArTTFIOTHHATINI

Pucynok 37 — CxeMa kiJaccupuKaluy peaKIuii arrJTHHATITT



OpueHTUPOBOYHAN pPeaKUusl ATTJIIOTHHAIIAM HA CTeKJIe JIUIS WIeHTH-
(pukanuu MUKpoopranuzMa — peakuus ['pyodepa

Peakums ciyXut [id peBapuTeILHOrO ONPEeIIeHUs] BUla MUKPOOa.

Ilocmanoeka peakyuu. Ha npegMeTHOE CTEKIO HAHOCAT KaILIO arritoTH-
HUPYIOLIEH CHIBOPOTKH (OMBIT) U PAAOM — KaITo (HPU3UOIOTMYECKOro pacTBopa
(koHTpoIb). Mccaenyemyro KylbTypy MHUKpoOa, B3STYHO € IOBEPXHOCTH ILIOT-
HOM MUTATEeNBHON CPe/ibl, MeTeH BHOCAT B KA (HU3HOIOTHYECKOTro PacTBOpa
1 B KaIjii0 CLIBOPOTKH U THIATENHLHO SMYIBIUPYIOT 10 MOJyYeHUsS FOMOTe€HHOU
B3BECH, 3aTEM CTEKJIO CIIerka NOKauuBaroT. Peakuus npoucXoauT NpH KOMHAT-
HOU TeMIepaType.

Pesynemamesl peakyuu yIUTHIBAIOT HEBOOPYKEHHBIM TIIa30M uepes 2—4 MUH,
WHOTJIa JIJIS 3TOTO UCTIONL3YIOT Nymy. [Ipn monokuTensHON peakiiuy B Karje ¢
W3BECTHON CHLIBOPOTKOW HAONIOZAETCs CKyYMBaHUE OaKTepuil B BUIE XJIOTLEB-
arTrOTHHATOB (KPYMHBIX WM MEITKUX) Ha ¢oHE TMPOo3payHOl KUIAKOCTH, a KOH-
TpoJNbHAS Kams (U3NOIOTMYECKOTO PacTBOpa OCTAeTCs PaBHOMEPHO MYTHOH
(pucyHok 38). Xiombs XOpoIO BHUIAHBI HAa TeMHOM ()OHE NMpU TOKAYMBAHUHT
npeaMeTHoro crekna. [Ipu oTpuiaTenbHON peakiuu KUIKOCTh OCTAETCsl PaB-
HOMEPHO MYTHOH, KaKk U B KOHTpoJie. Peakuuio cTaBsT 1epes 10CTaHOBKOU pas-
BepHYyTOH PA s naeHTHQUKAIINNT MUKpOOa.

-+ — .
ArrniotvHalimas 00 KoduTtponb

nonoxutenstHas (HeT arrmo THUHaLMN)
OneIT Konrpoas
ArrmoTuHupyioias chieopoTka (n3Bectibie AT)  dusnonorndeckuit pacTop
+ KyabTypa O0akTepuil (HemsBecTHbIN Al) + KyapTypa OakTepuit
Oyenxa pezyrvmama: NPH MOJOKUTENBHOU peak-  Oyenxa pe3yiomama: paBHOMEP-
ITUH — arTIIOTHHAT (0CcaIoK) HOE TTOMYTHEHHE

Pl/lcyHOK 38 — Cxema OpHeHTHpOBO‘IHOﬁ PCaKIUU arrJiITUHAIUUA HA CTCKIIC

Pa3gepayTasi (00LeMHast) peakiiust arrJalOTHHAIMA

PasBepnyTtyto PA npoBoasT B mpobupkax. OHa UCONb3yeTcs 01 cepomi-
nuposanusi — OUPEIEIICHUS CEPOrPYIIIIbl, CEpOBapa MUKPOOPTaHU3MOB U 0/
cepoouaznocmuxy UHOEKUNOHHBIX 3a00NeBaHU.

ITpumenenue PA amist ceponormyeckol TUarHoCTUKNA WH(EKUMOHHBIX 3a00-
neBaHuit — OptomHoro Tuda u nmaparudos (peakuus Bugans), cermHoro tuda
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(peakrus Betirmns), 6pyuemnesa (peakuuu Patita), TyaspemMun u apyrux 3abdose-
BaHM — ocHoBano Ha onpenenenuu AT (arrmoTUHUHOB) B CIBOPOTKE OOJIBHBIX.

Ilocmanoeka peaxyuu. J1111 TpoBEAEHUS pPEeaKIUU (TSI CEPOTUATHOCTHKH )
CHIBOPOTKY KPOBH OOILHOTO Pa3BOIAT M30TOHUUECKUM PAacTBOPOM HATPHUS XJIO-
puna ot 1:50 wnm 1:100 no 1:800 nnm 1:1600. bonee aHuskue koHueHTpauuu AT
00BIYHO HE UCIONBL3YIOT MMOTOMY, YTO B KPOBU MOTYT HAXOIUTHCS HOPMaTLHBIE
AT, xoTOpBIe cTOCOOHBI B HEOOBINTUX Pa3BEACHUSIX BRI3BIBATH PEAKITHIO arTiTo-
tuHauuu. B kadectBe A’ B 3TOW peakuuu HUCHONB3YIOT OUACHOCMUKYMbl —
B3BECH 3aBEJOMO U3BECTHBIX YOUTHIX MUKPOOPTaHU3MOB.

Pezynomam peaxyuu. 1Ipy TONOKUTETEHOM peE3yIbTaTe PEaKIIUM — arrT-
JTIOTHHAITASA B BUAC ocaaka. Ecnmu mcmonb3ytor O-IuarHoCcTHKyM (YOWTHIC Ha-
TpEBaHUCM WM CHUPTOM OaKTepuu coxXpaHstoT O-aHTUTEH), arTIrOTHHAIWS
MCIIKO3CPHUCTasl (cocAWHAIOTCS Tella Oakrtepwii). Ecim wmcnonb3yercs H-
TUATHOCTUKYM (YOUTBIE () OPMATTUHOM OaKTEPHH COXPAHAIOT KTYTUKOBBIM H-
aHTUreH), arrmiOTUHALIUA B BUIIE KPYITHBIX XJIOMBEB (COSOUHSIOTCSA XTYTUKU OaK-
Tepuil). 3a mump cvléopomKU NPUHUMAIOT TIOCIIEIHEE Pa3BEICHUE CHIBOPOTKH, B
KOTOPOH erie HabIMoaaeTCsl TOIOKUTEIIBHEIM Pe3yIbTaT PEeaKIMi — arTIFOTHHA-
1M B BUAE ocaaka (tabmuma 17). Jlanee moaydeHHBIN TUTP PeaklUU CpaBHUBA-
10T C AMArHOCTUYECKUM.

Tabauma 17 — TlocTaHOBKa M y4eT pa3BepHYTOM peakiiuy arTIIOTUHAIINH

Pa3BeI[BH]/IH CBIBOPOTKHA KPOBHU ManueHTA KOHTI)O.]'IL
1:50 | 1:100 | 12200 | 1:400 | 1:800 | Cemoporxu | Anrurena

PesyabTaTt peakuun

+ + + + - U 3-
TIpozpau- Hnboy
Ocasiox Ocajnox Ocajaok Ocanok Ocanka HOC TI0-
ecTh eCTh ecTh ecTh HET HOCTR MYTHCHHUE

Tlpumeuanue. B 1annom npuMmepe TUTP aHTUTEN B CHIBOPOTKE TTanMenTa pasen 1:400,
Tak kak 1:400 — »To MakcUMaIlbHOE pa3BeJIeHUEe CRIBROPOTKH, B KOTOPOM enie HaOIro-
JIAETCS ITOJIOKUTEIBHBIN Pe3yIbTaT peaKUUH (arriIOTHHALNS B BUIE OCAIKA).

Peaxuus Henpsimoii (maccuBHoi) remarrinotunanguu — PHI'A (PIITA)

AHTUTENA CHIBOPOTKU KPOBH MAlMEHTA JJIs CEPOAUATHOCTUKHU BBIABISIOT C
TIOMOUILIO SPUMPOYUMAPHO20 AHMULEHHO20 OUASHOCTMUKYMA, KOTOPBIU TIpe.-
CTaBISICT COOOM FPUTPOIUTHI ¢ afcopObupoBaHHbIMU Ha HIX Al (prcyHOK 39).
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DPUTPOIIUTEI AHTUTEHBI  DPUTPOIUTAPHBINA AHTUT€HHBIN
JUArHOCTUKYM

PucyHok 39 — DpuTpounTapHbIii AHTHTeHHBIH IMarHOCTHKYM (cXeMa)

Ilocmanoexka PHI'A. B nyHKax MOAUCTUPONIOBHIX IAHIIETOB TOTOBAT Pl
MOCEA0BATENBHBIX JBYKPATHBIX Pa3BeIECHUI ChIBOPOTKU NMauueHTa. B npexaro-
CIEIHIOK IYHKY BHOCAT 0,5 MJ 3aBEOMO ITOJIOXKWUTENBHONW CHIBOPOTKH U B
nocueguoto 0,5 M ¢uzMoNoruueckoro pactsopa (KOHTposM). 3aTeM BO Bce
ayHku gobasisator 0,1 Ma pa3BeAEHHOI0 3PUTPOLUTAPHOTO AHTUTEHHOTO JMar-
HOCTHKYMa, TIOMEMIAI0T B TEPMOCTAT Ha 2 d.

Pezynomam peakuyuu. B TONOKUTEIHHOM CITydae 3pUTPOIIUTHI € aIcopOu-
poBaHHbIMU Ha HUX Al B3aumojelicTBYIOT ¢ AT CLIBOPOTKM KPOBU MAIIUEHTA, B
pEe3yJIbTaTe IPUTPOLIUTEI CKIIEUBAIOTCS U BHIMAAAOT HA JHO SYEHKU TUIAHIIETA B
BUJIc (PECTOHYATOTO Ocajika — «30HTHK». lIpu oTpullaTeTbHOU peaKITuu HPUT-
POLIMTHI OCEIAOT B BUJIE «ITYTOBKN» (pUCYHOK 40).

Passerenns culBOpoTKA KPOBH
1:20  1:40 1:830 1:160 1:320 1:68) Kontpom

LA XK JURORD

ﬂll-lH}Il-!I-IEll.l.I[H HET 1 l'.rl-ﬂ'l'ﬂllil[l'll-!l
«30HTHK» «IIyT OBKa»

Pucynok 40 — IlocTaHoBKa U yUeT peaKIUU HeNPAMON reMarrJIlOTUHALUN

PeaKHI/Iﬂ JATCRC-aITJIIOTHHAIIUNA

IToMuMoO >pUTPOIUTOB, B KauecTBe HocuTeneit A" unn AT MOXHO MCTIOJb-
30BaTh YAaCTUIILI IATEKCA, KOTOpLIE ciykaT Hocutensdsmu Al u nipu obpazoBanuu
HMMYHHBIX arperatoB UTParOT POk «KMOCTHUKOBY» MEXKAY MOJIEKYJIaMHA aHTHUTET.
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locmanosxka peaxyuu: Kamimo CYCTIEH3WU IJTATEKCHOTO AMArHOCTHKYyMa
NpuOaBIAIOT K Karuie HUCCIEIyeMOl ChHIBOPOTKHU, TIIATENBHO MEpPEMELINBaAIOT.
[Tpu monokUTETbHOU peaKIuu 00pa3yrTCsS MENKHEe, HO XOpOIIo BUIUMbBIEC He-
BOOPYKEHHBIM TJIa30M arTIFOTUHATHI.

Peakuus naTexc-arrmoTUHAUUM dYalle TPOBOAUTCS N BblgBleHus Al
(3KCTIpecc-AMarHoCcTHKa).

Peaxmm KOoarrJIlOTUHAIIUHU

benok A HEKOTOPHIX IITAMMOB 30JOTHCTOTO CTAMUIOKOKKA CIIOCOOEH He-
crenuuUecKn aacopOupoBaTh Ha cBoeil moepxHocTH Fe-pparMeHTHI UMMY-
HornoOymmHa G (3a uckmodyeHueM IgG;). TlomyunBmiascs Monekya crocobHa
arrmoTUHUpPoBaTh roMonoruunbie Al'. Cxema peakiuu KoarrmoTUHALIUU Tpei-
CTaBIICHA HA PUCYHKE 41.

1 — KIeTKM cTaUIOKOKKA;

2 — GakTepus U3 aHATU3UPYEMON KPOBH;
3 — 6enok A cTahUITOKOKKA;

4 — aHTUTEHBI OAKTEPUN;

5 — IgG, crazanHBIM c OcnkoM A
cTaHIIOKOKKA

Pucynok 41 — Cxema peakuuu
KOAITTITHHALMA

Peaknus Kymo0ca (npsimasi, Hempsimast)

IIpn oMoy peaknuil IpsSIMONU M HENPSMOM arrIFOTHHAIIUUA OIPEENIsIOT
MIOJIHBIC (JIBYXBaICHTHBIC) aHTUTENA. Henonnwle (0THOBAJICHTHBIC, OJIOKUPYIO-
mue) AT He BhIABIAIOTCS STUMH METOJaMU, T. K. y HenoynHbX AT Tonskko oanH
AKTHUBHBIN IEHTpP, a 2-H aKTHBHBIN IICHTP 110 HEM3BCCTHOU NPUYHHE HE cpaba-
TBIBACT (3a0JIOKHPOBaH).

s sviasnenus nenoanvix AT NUCMONB3YIOT CHieIUANbHYIO peakuuio Kymoca.
C nomomibto peakunu Kym6ca BBISBISIIOT HETTOIHBIE aHTUIpUTpoItuTapHeie AT,
(UKCHpOBaHHBbIE Ha TMOBEPXHOCTH SPUTPOILMTOB WIIM HaxXopsliuecs B CBOOOI-
HOM COCTOSIHUM B MazMme. Ouu obHapyscusaromesa y pe3yc-oTpULIATENbLHBIX Ma-
Tepel npu pe3yc-KoHGIMKTE, TPH TEMOITUTHYECKOH 00JIe3HN HOBOPOKIECHHBIX,
FEMOJIUTHYECKUX AHEMUSX, MPH HEKOTOPBIX MHMEKIIHOHHBIX 3a00JEBaHUAX
(mammpumMmep, Opymesese), y OONBLHBIX CHCTEMHON BOMaHKOM, MpH WH(EKIIMOH-
HBIX TIOTHAPTPUTAX U TIPH Psifie KOJUIAT€HOBRIX 3a00JIeBaHUM U IPYTHX.

Hemnonauwsie AT npu cnenuduieckoM B3aUMOJACHCTBUU C SPUTPOLUTAMHU
(AT") He BBI3BIBAIOT WX arTIFOTHHAIUN.
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Ilpamas peaxyua Kymbca: no3BONSIET BRISBUTL Henoauvie AT, uxcupo-
8aHHble HA Ipumpoyumax. ATTIIOTUHALWS SPUTPOLIMTOB OCYLIECTBIAETCS MO-
cie gob6asieHus k HemolHbIM AT, pacmooXkeHHbIM Ha SPUTPOIUTAX, AHTUTIIO-
OynmUHOBOM CRIBOPOTKH (Tabmuua 18).

Tabmuna 18 — KommnoneHTs npsiMoit peakiuu Kymoca u ob11as cxema

| — >puTpOUUTEI KPOBU NManueHTa (¢ HenmoMHbIMU AT);

KOMnofeﬂTH 2 — aHTUTTIO0YJIMHOBAs CBIBOPOTKA Kpoimka (couepkut AT nporus um-
fpsiMont MYHOITTOOYJIMHOB YelloBeKa (ByXBalleHTHBIE), TIONMyd€eHa THIepUMMYyHH-
KIUU N
peari 3aluell KpoJIMKa HMMYHOTJIOOYJIIMHAMHU 4eJI0OBEKa)
Cxema X
peakuuun
1 E Y E

3 — arrmOTHHANMS 3PUTPOLMTOB U IOSABIEHHE BUIUMOIO OCaiKa B pe-
PesyabTar 3yNbTaTe CBS3LIBAHUS 2-X HEMONHBIX (oaHoBanmeHTHHIX) AT (dbukcupo-
peaxkuumn BAHHBIX HAa 3PUTPOLHTAX) C IOMOIIBIO IOIHEIX (IBYXBaJICHTHBIX) aHTH-

100y mMHOBBIX AT

Henpamasn peaxyusa Kymoca: TIO3BOISIET BEIIBUTE Henoinvle AT, Haxooaujue-
s 86 CBOOOOHOM cOCMOosIHUU 6 cbleopomke kposu. CROE Ha3RaHUE — HEpsMas —
ITOJTYYHIIa BCJICACTBUE TOTO, UTO peaKIIU IIpoTeKaeT B JIBa ATara (Tabiauna 19).

Tabmuna 19 — KomnonenTs Henpsamoit peakiuu Kym6ca u ob1mas cxema

KommonenTsl | | — cBIBOpOTKa OOIBLHOTO, B KOTOPOI onpeenstoT HernomHbie AT;
HenpamMon 2 — 3pUTPOLMTHI 3[I0POBOTO YEIIOBEKA;
peakuuu 3 — aHTHIIIOOYIMHOBAS CHIBOPOTKA KPOJIMKA
Cxema
o YY O Y Y Y

E
PesynbTaT 4 — armmOTHHAIMS PUTPOLUTOB W MOSBIECHHE BUIUMOIO Ocajika B
peaknun pe3ynbTaTe CBA3BIRAHMS 2-X HEMONHBIX (ofgHORaneHTHBIX) AT ¢ mo-

MOIIBFO TTONHBIX (ABYXBAICHTHEIX) aHTUTIIOOYTUHOBBIX AT

IlepBoHauanbHO CHIBOPOTKA KPOBH 0ONBHOTO, copepkaiias HenodHbie AT,
B3aUMOJEHCTBYET ¢ JOOABIEHHBIMH HOPMAIBHBIMH 3pUTpoluTaMu O Tpynmbl
KpoBH 0€3 BUIMMBIX MposBieHn. Ha BTopoMm 3Tane BHeCeHHAs aHTHUTI00YIHHO-
Basg CHIBOPOTKA B3amMoaelcTByeT ¢ HenomHbiMU AT, amcopOupoBaHHBIMH Ha
SPUTPOLMTAX, C MOSBIEHUEM BUANMOT0 ocaika ((peHOMEH arrIFoTHHAINH).
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PEAKITVA TIPEITUTTUTAITAN

B ocuose PII nexut obpazosanue u evinadeHue 8 0cadox KOMHIEKCO8
«aHmuzer — aumumeno» (Peaknus 0CaKICHUN).

B PII ygactBytoT pacmeopusvie A" — npeuunumunozenvt (IpOIYKTHI
MUKPOOPraHU3MOB, XUMHUYECKUE BEIIECTBA U JICKAPCTBEHHbIC Mpenapatbl). AT
(npeyunumunst), COETUHISACH C PaCTROPUMBIMHU Al’, BEI3BIBAOT UX arperaiuro,
YTO IPOSBISIETCS B IOMYTHEHUW IPO3PAUHBIX KUJIKOCTEH WM BbINAIECHUN
ocanka (mpeyunumama). IMMyHHYIO CHIBOPOTKY, COJEpKAIlYI MpPEUUNUTH-
HBI, HA3bIBAOT TIPEIUIUTUPYIOMEH CHIBOPOTKOW. JWarHocTUYecKue npeyunii-
Mupyrouue cbl8OpOmMKY NOJAy4aom MyTeM THIICPUMMYHHU3AN 1ab0opaTopHBIX
KUBOTHBIX (Hampumep, KpolukoB) coorBeTcTBytoiuM Al'. B PII paszBoast He
CBIBOPOTKY, a Al'. Tumpom npeyunumupyroweti cblgopomky SIBISIETCS MaKCH-
ManbHoe pa3BeneHue Al', KOTOPBI NpeUUNUTHPYETCS JaHHON ChIBOPOTKOM.

C nomousto PIT MoxHO onpenensTh kak HEU3BECTHbIM Al, Tak u HEus-
BecTHBIE AT, HO TpakTHYECKN OHA MPUMEHSIETCS TOJIBKO C TIEPBOU LEIBIO.

Peaxyusn npeyunumanyuu npumensemcsa B Ia0OpaTOPHOH MNpaKTHKE
I8 IMAarHOCTUKU WH(EKINOHHBIX 3a00neBannii 0akTepuanbHON 3THOJOTUH,
HampuMep, CUOMPCKOMN A3BBI (TepMonpeuunuTanus no Ackonu). B cyneOHoM
MenuruHe PII mcnonwiyercs g OInpelesIeHUus BUJIOBOW TPUHAIIEKHOCTH
O6enka (KpOBaBBIX MATEH, ClIepMBI U T. 1.). OcOOEHHO MIMPOKO peakuus IpH-
MEHSIETCS B DKCIEPUMEHTAITBHOM OMOIIOTHH; ¢ €€ TOMOIIBI0, HAallpUMep, ObLITa
OTIpelelieHa CTENEHb POJACTBA PA3IMYHBIX BUIOB XKUBOTHHIX. [IpuMeHeHHe
PII nnst caHWTapHO-TUTHEHUYECKOTO KOHTPOIS TMUIIEBEIX ITPOIYKTOB TTO3BO-
JSCT BRISBUTH (DadhCUPUKAINI0 MICHBIX, PRIOHBIX, MYTHBIX H3JICIUHN, TPUMeE-
CU B MOJIOKE U T. ]I.

Peaxkuur npeyunumauuu npoeooaIm:
® B KUJIKOM dase;
® B arapoBoM rejic (HMMYyHOAUGDY3H).

Peakuusi npenqunuTalyu B JKIWIKOH da3e

Peaknus koablenpeUuNUTALNM M0 ACKOJIA
Ilocmanoexa peaxuyuu

Peaknuro cTaBiAT B y3KWUX MPEHUMHUTAIMOHHBIX MPOOHpPKAX, Ky/a BHOCST
MPEUUNTUTUPYIOITYIO CHLIBOPOTKY, @ CBEPXY OCTOPOKHO HACIAWBAIOT PACTBOPEH-
HBIM HeusBecTHRINM Al TTpoGupky mpu 3ToM clienyeT nepkaTh B HAKIIOHHOM TI0-
noxkenuu. Jlo6aBus Al', IpoOUPKY OCTOPOKHO MEPEBOMAAT B MPAMOE MOOKEHHE.

Lpu nonosicumenvrou peaxyuy 9epe3 HECKOIBLKO MUHYT Ha TPAHULIE COTIPH-
KOCHOBEHHS ABYX JKMJAKOCTEM TTOSBUTCS MYTHOE KOIbYO npeyunumayuu (pucy-
Hok 42). O6sa3atensnubl KoHTpoau AT, CBIBOPOTKU, 3aBEAOMO MOJOXKUTENLHBIN U
3aBEAOMO OTPULATEIHLHEIN PE3YITBTATHL.
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AHTUTeHbI

MNpeunnuTtat

\

AHTUTENA
UMMYHHOMN
CbIBOPOTKM

PucyHok 42 — CxeMa peaknuu KoJbHeNPeUNUTAINA 0 ACKO.IH

Peaknug npenqunuTAIAYA B AarapoBoM reje (MMMVyHoau b dv3Insa)

CywiHocmb peaxyuu 3akitodaetcs B ToM, uto Al u AT, nomenieHHbIe B
pa3HbIe IYHKH B arapoBoM reje, TuQPyHANPYIOT HaBCTpeUy APYT APYry U MpH
B3aUMOJICHCTBUN 00Opa3yeTcs KOMIUICKC, KOTOPBIH TPOSBICTCS B BUIC JUHUL
npeyunumayu,

Paznuuarom mipocTyio U aBoMHYI0 MMyHonnuddys3uto. B meprom ciyuae
muhGyHAUpYET OOUH KOMIIOHEHT PEakUWH, BO BTOpoM — 00a. B 3aBucuMocTu
OT TOTO, IPOUCXOANT JU AUPGY3Hs MO 0JAHOH 001Ieii ocH, BO BCe CTOPOHBI pa-
IUANbHO WU NOJ yrioM, UMMYHoOAU((Y3uss Ha3bIBaeTCs JMHEHHOM, paguanb-
HOW WJIU YTIIOBOM.

JABoitnas pagnansnas uMmMmyHoauggysus mo OyxrepJionu

Iocmanoexa peaxkynuu. Peakuuio NpoBOIAT HA MIIACTUHKAX WUIIU B YalllKaX
ITetpu c arapoBbiM renem. PacTtBopsl Al 1 aHTUCBHIBOPOTKU TIOMENIAIOT B JTYH-
KM, BBIPE3aHHBIE HA HEKOTOPOM PacCTOSHUM APYT OT APYra.

Ummynopearantel (AT u AT)

i GyHIupyloT B Tene, MpU BCTpe- @ AT )\
\
\
!

ye 00pa3yrT KOMIIJIEKCH, KOTOPHIE

TIPOSIBNIAIOTCS B BUMAC JIUHUL Npeyl- AT
numayuy. DTOT METOH TI03BOJIIET v@
UCCIEI0BATh cpa3y HECKOIBKO 00-

pas3ioB UMMYyHOpeareHToB. Harmpu- -
Mep, BOKPYTr JIYHKH ¢ Al' MOXHO = i
pa3MecTHUTh HECKOIBKO JIYHOK C

pa3HBIMH aHTHCBIBOPOTKAMHU (pUCY-
HOK 43) uau Ha00OoPOT.

Pucynok 43 — J[Bolinasi paguaiabHast
uMMmyHo UG P y3usa no OyxrepioHn

ABoiiHas BcTpeuHast uMMYyHoau G ¢y3us mo Oyxrep1oHI

Ilpunyun memooa. B arapoBoM reie GopMHUPYIOT TYHKH, B KOTOpPbLIE BHO-
cat AT u ceiBopoTky. AT u AT tuddyHanpyroT HaBcTpeuy Apyr ApYyry B arap u
00pasytoT AuHuu npeyunumayuy. Bo3aMOXHBI TPY BapuaHTa PacTloNOKEHUS JTH-
HUH npeuunuTanuu (Tadbmmma 20).
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Tabmura 20 — BapuaHTh! pacronoxeHus JIMHUHN TPEIUITUTALINN

CxeMa TosacHenud

<9/\.ﬂ O6e THMHUM TIPEUMIHMTALUHN [TOJHOCTBIO CIMBAOTCS, 9TO TOBO-
pUT 00 uaeHTHYHOCTH 06oux Al

@ @ JIMHMY IPEUUIUTALINY TIEPECEKAFOTCS, YTO TOBOPUT O HEUJIEH-

THuHOCTH Al
® Ecau AT wacTUUHO MIEHTHYHLI, 00pasyercs OjHa, OTOpBAH-
Has OT OOIIEH, TUHUS IPEIUITUTAIIH («IIII0Pa»), YTO TOBOPUT

O HAINWYHUH KaK O6H.II/IX ACTCPMUHAHT MEKAY aHTUT'€HAMU, TaK

U JOTTOJIHUTCIBHBIX JCTCPMUHAHT Y OJJHOT'O U3 dHTUT'CHOB

IIpocras paanansHas uMMyHOAUPPy3usa no ManauHu

B nmanHOH peakuyy aHTHCBIBOPOTKA BXOIUT B COCTAB arapa, B KOTOPBIA U3
ayuku nuddynaupyer Al

IHpunyun peaxyuu

ATapoBbIli TeJIb CMENTMUBAIOT C AHTHUCHLIBOPOTKON M POBHBIM CIOEM HalH-
BAaIOT Ha CTEKIIHHYIO IOBEPXHOCTH, Hampumep, B yamky lletpu. [locne 3a-
CTBIBaHHA B Tejie MPOOUBAIOT JIYHKH W 3alMBAIOT B HUX PACTBOPHI MCHBITYe-
MBIX Al" 1 crangapTHeie. Peakiuio mpoRoST BO BIAKHOM KaMepe.

B nonostwcumenvrom cnyuae Bokpyr nyaku ¢ Al o0pazyercs KobleoOpa3Hblii
npeuunurar. Juamerp Komblia OpeuMInUTauui NpOMOPUUOHATEH KOHLEHTPALWN
AT’ (4eMm BbIIIIE KOHLIEHTpaLMs BHeceHHOro Al’, TeM Oonbliie IuaMeTp KobLa).

Ecnm B peakumn ucnosb3yercss HECKOIBKO CTaHJapTOB ¢ M3BECTHOM KOH-
uentpauueid Al', To myTem cpaBHEHUS AUAMETPOB 30HBI MpeLUnuTaTa U IOo-
CTPOCHUS KanMOPOBOYHOM KPHUBOM TPOBOAST KOJNMUYECTBEHHOE OIpEeHeIeHHUE
AT B o0Opazmax.

Peaxyuro ucnonvzyrom ans onpeneneHus B CBIBOPOTKE KPOBU UMMYHOITIO-
OyMMHOB Pa3TUYHBIX KIACCOB.

CxeMa npocToit paauanbHod UMMYHOAUGdY3UM Mo MaHuMHM TIpe/icTaB-
JIeHA Ha pUCYHKE 44.

HNmmyHos1ekTpodopes

Ummynosnektpodopetndeckuii ananmuz (MDD) npencrapnser coboit co-
yemanue snexkmpoopesa 6 azaposoi zene ¢ uMmyHooup@ysueti. CymecTBYIOT
pazInyHbIC BAPUAHTHI HMMYHORJIEKTpOope3a.
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Pucynok 44 — Ilpocrtas pagnansHas uMmmyHoau¢dysus no Manuunu

Ilpunyun HI®. Bnauane
IIPOBOJAT  BIIEKTPOPOPETHICCKOC
pazneneune OenmkoB (Al) B 3a0y-
dbepeHHOM arapoBOM Telie; Mocie
CHATHS HANpsHKeHWS BJIONb Ha-
MIPaBIICHUs JABUKEHUS OCIKOB B
AIEKTPUUECKOM IT0JIE B TeJe BhIpe-
3al0T KaHaBKY, B KOTOPYHO BHOCST
MPEHUMUTUPYIONTYI0  UMMYHHYIO
CBIBOPOTKY. Al' U aHTHUCHIBOPOTKA
TuhQYHIUPYIOT B TEJIb HABCTPEUY
JOpyr APYTY, U B MECTE UX B3aUMO-
JMEHUCTRUS BO3HUKAIOT JTyTrooOpas-
HEIC JIMHUW TTPCIUITATAITIHT, YHUCIIO,
MOJIOKe-HHEC W (opMa KOTOPBIX
JAl0T TIpE/CTARICHWE O KadecT-
BCHHOM COCTaBE MCXOJHOW CMEcH
AT (pucyHnok 45).

1. Pazaeenue aHTHreHOB (a,0,8)
T afs

2. Bnecenne HMMYHHOH CHIBOPOTKH B KAHABKY

a i B
) @ @

+

G HMMMYHHAS CEIEOPOTEA A

LELEEL e

| 3, Mudpdhysms n npenunuranus
a

— i B

HMMYHHAS CBIBOPOTKA D

Pucynok 45 — Ilpunmun
HMMYHOIeKTpogopesa

C nomowbto 0anHo20 Memoda B KIIMHUYECKOM MMMYHOIIOTUH TOJTYKOJIH-
YECTBEHHO onpedeisiom KOHIEHTPAIMI0 HMMYHOTII00YIMHOB Pa3JInYHBIX KIlac-
COB, HACHTUPUIMPYIOT MUenoMHbIe Oenku. Taxxke MDD ucnonb3yercs mpu au-
arHOCTUKE UMMYHOAES(PULIMTHBIX COCTOSHUM.

BeTpeunnlii HMMYHO3J1eKTP O ope3

Ilocmanoeka peaxyuu. Jljis UPOBEIECHUS 3TOTO METOJA HA CTEKISHHYIO
IJIACTUHY HAHOCAT CJIol arapa B Oydepe co mienounoi peaxiueit. B arape Beipe-
3a10T JIBa MApaJuIENbHBIX Pslla TYHOK — OJWH PSIl MOJKIFOYAETCS K KaToxy (—),
apyroii K anoay (+) 3iekTpodopeTHIECKOTO YCTpoHcTBa. B «KaToOMHBIN» psil
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JYHOK BHOCHUTCS MccneayeMast KpoBb ¢ Al', B «aHonHb» psig — AT k Al'. Tlpu
MIPOXOXKIAEHUM TIOCTOSHHOI'O TOKA OTPUUATEIBHO 3apskeHHBIM Al', mpenmoio-
JKUTEITHLHO COEpKaIIUiCcsI B KaTOAHOM PNy, MUTPUPYET B IIENIOYHON Cpelne K
anoxy. HaoGopor, 3HIOOCMaTUUECKHE CHITBI «TOJNKAKTY) UMMYHOTJIOOYINHEL,
HaxoJsdIIHecs B aHOAHOM psiiy, K KaTtony, HaBcTpeuy Al'. Tlpu nx B3anmonei-
CTBUU 00pa3yeTcs, B MOJOKUTETBHEIX CIydasX, TUHUS TPEIUITUTAIIHH.

PEAKITAN HEUTPAJIM3ATINN

Peakuuu HelTpaau3aluu B OCHOBHOM TPUMCHSIOTCS O UOEeHMUDUKA-
Yyuu 6AKMepuUaIbHO20 3K30MOKCUHA TIO0 CTO BUIOBOW W TUIIOBOH TIPUHAIICKHO-
CTH, a TaKXKE OJIs1 ONpedeneHus COOEPHCAHUS AHMUMOKCUHA 8 UCCAedYeMOU Cbl-
sopomke. bakrepnaibHbIl PK30TOKCHH B CMECH C IOMOJIOTHYHOW aHTUTOKCHYE-
CKOU CBIBOPOTKOU HE pazpyilaercs, a HelUTpanusyeTcs (CBA3bIBACTC ).

AHmumoxcudeckyto coleopomky (coaepXut AT — aHTUTOKCUHBI) TIONY-
YalT MYTEM TUMNEPUMMYHHU3ALNH JIOMIAAA COOTBETCTBYIOIIUM aHATOKCHHOM.
AHamoxcun — 3TO 3K30TOKCHUH, JTUIIEHHBIN CBOUX AJIOBUTHIX CBOWCTB, HO CO-
XPAHUBIINH UMMYHOTEHHBIE CBOUCTRA. [ MONMydeHUsT aHATOKCUHA K DK30TOK-
cuny pobasnstor 0,3-0,4 % dhopmanHa U TOMENIAIOT B TEPMOCTAT MPH TEMIIE-
parype 39—-40 °C na 4 nexn. (mo Pamony). [Tonmydennslii aHATOKCUH KOHTPOIIM-
PYIOT Ha O€3BPEIHOCTb MYTEM BBEIEHUS €r0 MOPCKUM CBUHKAaM WU OENBIM
MBITIaM, a TakKe Ha CTEPUILHOCTh 1 UMMYHOTEHHOCTD.

Hefitpanuzamus 3K30TOKCHMHA aHTUTOKCUHOM TIOJTY4aeTcs B CTPOTO OIpe-
JEISHHBIX TPOTIOPIUAX U MPU OJJTHOMOMEHTHOM JOOABJIEHUU BCETO KOJIMUECTBA
TOKCUHA K aHTUTOKCUHY. PH 9K30TOKCHHA CTPOTO BUIO- U TUTTOCTICIM(DUIHA.

Peakyun nedimpanuszayuu Moxicem npoeooOUmMbCA:

® n Vitro;

e in vivo (Ha MOPCKUX CBUHKaX WM OCITBIX MEIIAaX, W KOXKHBIC HMMYHOJIO-
THYCCKHC MPOODI).

BrisiBiieHHe TOKCUTeHHOCTH Bo30yaurtenss aAudrepuu B peakuuu
npequnuTanuu B reje mo QOyxrepionu (tect Uieka)

Huepeouenmur peaxyuu. ViccnenyeMmblii MaTepuan — UCCIEAYEMbIE KYIb-
Typhbl Bo30ynuTens nudtepun. JuarHocTuueckuil npenapar — aHTUTOKCHYIECKAs
CHIBOPOTKA (B OyMaKHOU TOJIOCKE), COMEPKUT aHTHUTEIa-aHTUTOKCHHBI, TIOTY-
yeHa MyTeM TUIIEPUMMYHU3ALUY JIOMaau JU(OTepUiHbBIM aHATOKCUHOM.

Ipunyun peaxkyuu. Ummynopearantsl (Al' u AT) nuddynaupyror B reme,
IIPU BCTpede 00pa3yroT KOMIUIEKCHI, KOTOPEIE OCAKIAAIOTCS B BHJIE JTUHUH TIpe-
nunuranuu. U ecmm ecmos unuy npeyunumayuu, CICAOBATEIBHO, KYibmypd
MUKPODOO8 MoKcucennas, T. €. TIPOTYLUHPYET HK30TOKCHH. ECIN OTCYTCTBYIOT
JUHUY TPCIUNUTAIIMA — HETOKCUTCHHAS KYJIbTypa KOpuHeOakTepuit nudrepun

(pucyHoOK 46).
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Pucynok 46 — BrIsiBJIeHHe TOKCHTEHHOCTH BO30yuTe s U prepun
B pPeaKUNH NPEUUIIUTALINH B reje mo OyxXTepioHu

Peaxkuus dguiokkyaauuu
Cuna aHAaTOKCHHA, BbIpaXkaéMas B UMMYHOTE€HHbBIX (aHTUT'€HHBIX) €IUHH-
uax, onpeaensercd peakunel GIoKKyIsIIUN ¢ COOTBETCTBYIOUIEH aHTUTOKCHYE-
CKOU CBIBOPOTKOM.
Hpunuyun memooa
B npobupke, riae KONM4ecTBO aHTHTOK-
cudeckux eauHUL (AE) CBIBOPOTKH COOTBET-
CTBYIOT KOJHWYECTBY AHATOKCHHA W HEUTpa-
JW3YyeT €ro paHbIle, YEM B JAPYTUX, BO3HUKA-
€T TIOMYTHEHUE (UHUYUAIbHAS (DAOKKYIS-
yus), pucyHok 47. KojauuecrBo aHaTOKCHUHA,
natoree B cMech ¢ 1 AE chIBOpOTKM HHHIIN-
ANBHYIO (IOKKYASAINI0, Ha3biBacTes 1 UMMYy- Pucynox 47 — Peaxuus
HOIcHHOM enuHULeH aHarokcuHa (ME). proxKy TR
Ilocmanoeka peaxyuu. AHTUTOKCHUECKYH) CBHIBOPOTKY pa3iMBalOT B
YMEHBIIAIOIUXCS KOMUYECTBAX B PsiJl IPOOUPOK, B KOTOPBIE 3aTEM J0OABIAIOT MO
2 MIT aHaTOKCHHA ¥ MOMENIAOT Ha BOAsSHYI0 Oanro mipu 45 °C. Bpems ot BpeMeHU
POOUPKU TPOCMATPUBAIOT M OTMEUAIOT Ty, B KOTOPOH paHbIlle BCETO MPOMU30IIIA
hITOKKYISITUS. 3HAA KOMUUEC80 AHMUMOKCUUECKUX eOUHUL CbIBOPOMKU 8 OAHHOU
HPOOUPKE, MONCHO JIe2KO BbIYUCIUMb U KOJIUYECMBO UMMYHO2EHHbIX eOUHUY dHa-
mokcuna. HatipuMep, ecii MHUIMATRHAS GIOKKYIISAITNS MOSBUIACH B MPOOUPKE,
Kyzna Ob110 BHeceHO 0,2 MJT aHTUTOKCHUECKoM chiBopoTku cunoit 200 AE B 1 M,
TO pacueT MPOU3BOIUTCH CISAYIONM 00pa3oM: B 0,2 MIT CBIROPOTKHU CONICPIKUTCS
40 AE, a Tak KaK B IIPOOMPKE HAXOAUTCI CMECh (IPOU30IILIA (hIOKKYISIIH), TO 2
M1 aHatokcnHa copepxkar 40 UE, a 1 mn — 20 UE.

dnokkynauua

Peaknus HeliTpaJIu3alMu HA JKUBOTHBIX

PH nHa )UBOTHBIX TPUMEHSIOTCS NI WICHTU(GUKAIIUY OAKTEPUATLHOTO K-
30TOKCHHA MO €70 BUAOBOW ¥ TUTIOBOM MPUHAJICKHOCTH.
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Hpunuyun memooda. [Ins NMOCTAaHOBKU pEaKUMU HEUTpAIU3AUUU iH VIVO
UCCIIEAyEMBIA MaTepuall, B KOTOPOM IMpEAnojaraercs HaJIW4YHWe DK30TOKCUHA,
CMEIINBAIOT C aHTUTOKCHYECKOHN CBIBOPOTKOMN (anMeHﬂ}oT CTaH)IapTHBIe BI/IJIO-
U TUTIOCIEIU(HUUECKHE CBIBO- “dlh
POTKHU), UHKYOUPYIOT B TEPMO-
cTaTe W BBOMAT Ja0OpaTOPHBIM
KUBOTHHIM  (OCITBIM  MBIIIIAM,
MOPCKHUM CBHUHKaM).

Ilpn HeWTpamu3auuu TOK-
CHHA AaHTUTOKCUHAMH, COIep-
KAIUMUCS B AaHTUTOKCUYECKON
CBIBOPOTKE, TOJONBITHBIC XH-
BOTHBIE BBDKUBAKOT, a KOH-
TPOJIbHBIE, KOTOPBIM BBOIUTCS
bunbTpaT UccreayeMoro mare-
pHana ¢ 3K30TOKCHHOM, HE 00-
paboTaHHBIM CHIBOPOTKOM, TIO-
Tub6aroT (pUCyHOK 48).

Pucynok 48 — Peaknus
HelTpaAIM3aluu HA }KUBOTHBIX

Koxnbie HMMYHOJIOTUYICCKUC 1IP 00BI

Koxnbie HUMMYHOJIOTHYCCKUC HpO6LI OCHOBdHBI Hd BHYTPHKOXHOM BBCAC-
HHMH MAJIbIX 03 TOKCHHA B JIAJOHHYIO IIOBCPXHOCTE JICBOI'O IIPCAIIIICYBA IIallH-
CHTAa. HpI/I OTCYTCTBUHU AHTUTOKCHYCCKOI'O MMMYHHUTCTA H4 MCCTC BBCACHHMA
TOKCHUHA Ha6JHOJIa€TCSI MMOKPACHCHUC, d IIPU HAITMYUU aHTUTOKCHYCCKOTO UMMY-
HUTETA BBeﬂeHHBIﬁ TOKCHUH H€ﬁTp&HH3y€TCﬂ AHTUTOKCHHAMH CBIBOPOTKH H HA
MCCTC BBCACHUA OCTACTCA TUITL CJICH OT YKOJIA.

PEAKIINU JIN3UCA
(PEAKIIUU C YHACTUEM KOMIUIEMEHTA)

B peaknusax nmmuszuca nmpuHuUMarT ydactue 3 kommonenTta: AL, AT u
KoMILIeMeHT. CywyHocms 3mux peaxkyuii COCTOUT B TOM, YTO MPH B3aUMOJIEH-
ctBuu crnetupuueckux AT ¢ Al KineTok (3pUTPOIIUTOB, OAKTEPHIf), HA UX TIO-
BEPXHOCTH 00pa3yeTcss KOMIIIEKC, KOTOPbIi aKTUBUPYET KOMIUIEMEHT MO KIac-
CHYCCKOMY IyTU, U Ha MeMmOpaHe KJIeTOK oOpasyeTcs MeMOpaHaTaKyROIIUM
KOMILIEKC, BCIEACTBUE YEr0 HACTYNAET JIU3UC ITUX KIETOK. Komniemenm si-
JSETCS COCTABHOM YaCThIO NTFOOOHW CHIBOPOTKH TEMIOKPOBHEIX. OH TepMonadu-
JICH, TIOJIHOCTBIO MHAKTHBHUpPYETCs pH TeMiepaTrype 56 °C B Teuenue 30 MuH. B
nabopaTopusXx B Ka4ECTBE KOMIUJIEMEHTA MCMOIL3YIOT CHIBOPOTKY MOPCKOU
CBHUHKH, B3ATYIO0 HENOCPEACTBEHHO MEPE OMNBITOM; MOXHO TaKKe MPHUMEHATh
CYXOW KOMILIEMEHT.

Knaccudukanust peakumii Jusmnca mpejicrapicHa Ha pucyHke 49.
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JIM3UC

BAKTEPMOJIM3 [ | T rEMoim3
v - / \
baxrepuii SDPUTPOLUTOB PCK
in vitro in vivo
B UMMYHHOW MOpPCKOW CBUHKE B UHTAKTHOW MOPCKOW CBUHKE

Pucynok 49 — Knacendukanus peaknuii imsuca

Peaknus 6akTepronunsa

Peakuusa ummyHnoz20 daxkmepuonauza — peakus, B KOTOPOH MPOUCXOINAT
au3nc OakTepuii MoJ eHCTBUEM UMMYHHOM CBHIBOPOTKH (COMEPKUT CHEIH (-
YeCcKUe anTUTENa-0aKTePUOIU3UHEI) B IPUCYTCTBUN KOMIIJIEMEHTA.

B npakTike peaximeii 6akTeproi3a Moidb3yloTes ATs: 1) onpeneneHust BUa He-
W3BECTHOTO MUKpOoOa TPU TTOMOIHU CIEIUAMUICSCKON CHIBOPOTKH; 2) OMpe/Ie/icHHS B
UCCIeTyeMOM CHIBOPOTKE HATMUHS OaKTEPUOTM3MHOB K 3apaHee U3BECTHOMY MUKPOOY.

Hocmanoska peaxyuu (in vitro). B crepunnHoOl npobupke JeiaaroT cMech
13 B3BCCH KYJBTYPHl BHOPHOHA, MHAKTHUBHPOBAHHOW WMMYHHOUW CBIBOPOTKH M
KoMIJieMeHTa. B KOHTpOILHYI0 TTPOOUPKY BMECTO UMMYHHOU CBIBOPOTKH JT004R-
JSIFOT TAKOH e 00heM HOPMaIBHOU CHIBOPOTKHU. IIpobupku mmomeniaror Ha 2 94 B
TepMocTar npu Temneparype 37 °C, mocne dero genarot moceB 0,1 M1 Ha Jaiku
C arapoM U CTaBAT TTOCEBBI Ha CYTKU B TepMocTar. Ha crieftyrolnuii IcHb B TTIOCCRE
13 KOHTPOILHOH TPOOHPKH OOHApYKHBACTCS OOWIBHBIH POCT KyJIbTyphl. B 110-
CeBe Ke U3 MPOOUPKH, coaepkameld UMMYHHYIO CBIBOPOTKY, KOJIMYECTBO BhI-
POCIINX KOJOHUN 3HAUUTEILHO MEHBIIIE; BO3MOKHO U I0JIHOE OTCYTCTBHE POCTA.

Peaxkuus remonuza

Peaxiiust UMMYHHOTO TEeMOJIU3a ABISCTCS PA3HOBUIHOCTHIO PEaKITUU JTU3H-
ca. B xauectBe Al' B 3TOH peakimyu TPUMCHSIOT SPUTPOITUTEI, KOTOPHIC JTH3H-
pytorca AT-reMonn3uHaMu B MPUCYTCTBUM KOMITJIEMEHTA.

Komnonenmul peaxyuu cemonusa:

1) spuTponnTs Gapana;

2) TEMOJIUTUYECKAA ChIBOPOTKA KPONUKA, MOJTyUeHHAss MyTeM TUIIepUMMY-
HU3AIWN KPOJIHKA SpUTpoluTamMu 6apana; cojicpkuT AT — remoIm3nuHeL;

3) KOMIUIEMEHT (CHIBOPOTKA MOPCKOU CBUHKH).

Peaxyuio eemonuza ucnonv3zyrom 10 onpeneieHuss TUTpa KOMIUIEMEHTA U
TUTpa FeMOTUTHYECKOMH CHIBOPOTKH.

PeaKHI/Iﬂ CBA3BIBAHUA KOMILJICMEHTA

Peaxuusn ceazvleanusn komniaemenma (PCK) nipeacrasmiser coOolt peakuuro,
B KOTOPOIl y4ACTBYeT KOMILJIEMEHT U JIBE CHCTEMbI «KAHTUTE€H — AHTUTEJI0»:

® nepsas — cnenuduueckas;

® gmopas — UHIUKATOPHAS (TEMOJIUTHYECKAS) CHCTEMA.
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Taxum obpazom, 1yist mposeaenust PCK HeoOXomMET 5 KOMITOHEHTOB (Tabmmtia 21).

Ta6muia 21 — Komnonentsl PCK

CucreMsl
«AHTUTCH — AHTUTEIO»

Kovmnouentnl PCK

1. AHTUTEH
2. Auturena

Crnenuduyeckas cucreMa

3. KoMmuieMeHT (MCITONIb3yI0T CRIBOPOTKY MOPCKOM CBUHKH)

4. 3 % B3BECh APUTPOLMTOB Hapana
5. 'eMonuTH4YecKast CBIBOPOTKA KPOJWKa (MOIydaroT y- | MaaukaTopHas

TeM TUTIEPUMMYHU3ALNN KPOIUKA 3pUTPOLMTAMU Oapana; | (TeMOIUTHYeCKast) CHCTeMA
COJIEPKUT aHTUTENA — T'eMOJIM3UHBI)

Ilpunyun memooa. O6pazoBaHNe KOMITIEKCA «aHTUTEH — aHTUTENO» (CTEIIH-
thudeckas cucTeMa) U (UKCAIl|s KOMIUIEMCHTA HE COMPOBOKIIACTCS BUIUMBIMH W3-
MeHeHusMU. {711 oOHapy>KeHUsST CBS3BLIBAHUS KOMILJIEMEHTA UCIIONB3YEOT JIOTOTHU-
TEHLHYIO WHAUKATOPHYIO TEMOJIMTUIECKYIO CUCTEMY. DTa CUCTEMa COCTOUT U3 DPUT-
POIMTOB OapaHa W TeMOIMTHYCCKON CHIBOPOTKH KpoJiMKa. B mpucyTcTBUmM KOMILIC-
MEHTA MPOUCXOUT JU3UC SPUTPOLIUTOB (FEMOJTU3) B TEMOTIUTHYECKON CUCTEME.

Ecmu 6 cneyuguueckoii cucmeme o6pazoeanca KoMnieKc «AHMUZEH —
aHmumenoy», KOTOPLIA ces13a1 KoMniemenm, TO He OyJIeT JIN3Hca I3PUTPOIINTOB
B MHAMKaTOpHOU remonutudyeckoi cucteme (PCK mnonoxurtenbHa, reMoimza
HeT, BeLaBlicH Al wiu AT).

Ecmm ¢ cneyugpuueckoii cucmeme Komniaekc «aHmuzeH — aHmMUmMeno» He
gopmupyemca (AT’ u AT He COOTBETCTBYIOT JAPYT JAPYry, WIH B UCCIETYEMOM
obpasiie Her uckomoro Al' unmu AT), To xomnnemenm ocmaemcs c6000O0HBIM,
B3aUMOAEHCTBYET C FTEMOJIMTHYECKOH CUCTEMOU 1 BBI3BIBAET T'E€MOJIU3 SPUTPOLIH-
ToB 6apana (PCK oTpuiaTensHa, ecTh TeMonn3, He BbisaBlIeH Al unu AT).

PCK ucnoas3yemcsa xak i CepojoTUUECKON HACHTU(UKAIIUU HEU3BECT-
Horo AT, Tak W I CepOIMarHOCTUKU WH(EKIIMOHHBIX 3a00NIeBaHUM (ompee-
neHue HenzBecTHOro AT B CHIBOPOTKE OOMBHOTO).

Ocnoenoit onetm PCK nipenicrariieH B Tadmuiie 22.

Tabmura 22 — OCHORHOIM OTBIT PEAKIIUY CBA3BIBAHUS KOMILIIEMEHTA

IMpodupku
1 2 3
UHIrpeqneHTRI, MIT (cuIBOpOTKA (KOHTpPOIIb (KOHTpPOJIb
MalueHTa) MONOKUTETHHOU OTPHUIIATETLHON

CHLIBOPOTKH) CBLIBOPOTKH)
UcubiTyemMas chIBOPOTKA 0,2 — —
ITonoxuTenbHas CHIBOPOTKA — 0,2 —
OtpuiiaTenbHas CBIBOPOTKA — — 0,2
A=THT €H 0,2 0,2 0,2
N3oToHNYECKUM pacTBOp — — —
KommnemenT (B pabodeli no3e) 0,2 0,2 0,2
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OxoHuyanue TadIUIbl 22

IIpo6upxu
1 2 3
HNurpeauenTsl, MJI (ceIBOpOTKaA (KOHTpPOJIIb (KOHTpOJIB
MalueHTa) MOJIOKUTECIBHOM OTpULATENBLHON
CBIBOPOTKH) CBIBOPOTKH)
Nukybauus B TepMoctare 20—30 MuH

I'eMonTHYECKAs 0,4 0.4 0,4
cucTeMa

Wukybanus B repmoctare 20—30 MUH (/10 TeMONIU3a B KOHTPOJIC)

PesyabTart k

\

Temomus «—» TeMomus «» Temomus «+»

PCK monoxuTenbHa, Tak Kak WCCTelyeMas CHIBOPOTKA TTallieHTa
3 81:10%) coxepkuT AT npoTHB BO30yIUTENS 3a00JICBAHUS; CIIEI0BATEIBHO,
obcnenyeMblii marneHT O0JIeH COOTBETCTRYIONTUM 3a00JIeBaHeM

Cxema PCK 0Ons cepoouacHocmuku ¢ cbleopomkol 60.1bH020 TIPEICTaBIIe-
Ha Ha pucyHke 50.

[leMonuTHnyeckas
cucTemMa:
e
SPUTPOLNTBI
DapaHa 1
aHTUTeNa
npoTUB

+ HNX

bIBOPOTKA
bonbHoro

ObpazoBaHwue

KOMIMneKca

Pucynok 50 — Cxema peakiuu CBA3HIBAHUS KOMILIEMEHTA
AJIA CEPOAUATHOCTUKH € CHIBOPOTKOM 00IBHOTO:
remonusa Het, PCK nmozoxuTenbHa, BRISIBICHLI AaHTUTENA,
MAMEeHT 00JeH COOTBETCTRYONIHM WH(QEKITHOHAEIM 3a00JIeRaHTEeM

[emMonu3a HeT

Cxema PCK 0na cepoouaznocmuku ¢ cvligopomkoul 300p08020 TIPeJCTaB-
JieHa Ha PUCYHKeE 51.
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Pucynok 51 — CxeMa peaknuu cBA3LIBAHUS KOMILIeMeHTA
JUUIS CEPOAUATHOCTUHKH € CHIBOPOTKOI 3I0POBOIO:
remonus ecth, PCK oTpuiiaTennHa, aHTUTENA HE BEISIBIICHEL,
MALUCHT HE OONCH COOTBETCTBYIOUINM WH (QCKIIMOHHBIM 3a00ICBaHUCM (T. €. 3OPOR)

JIns monydeHust JOCTOBEPHOro pe3yiabTara HEOOXOAUMO, YTOOBI BCE KOMIIO-
HEHTHI OBLTN B3ATHI B ONTHMAJIBHBIX KOJMHUECTBAxX (pabouux dozax). C 31Ol 11e-
JbI0 KaK KOMILJIEMEHT, TaK U TEMOIUTUYECKYIO ChIBOPOTKY MpEIBaApUTENbHO (Tie-
pen nocranoBkoi PCK) THTpyrOT /17151 mOCcieIyroniero pacuera ux pabodux J03.

Jns TUTpOBaHWS KOMIJIEMEHTa U TE€MOJIUTHUUECKOU CHIBOPOTKU MPUMEHS-
10T PEAKLIMI0O HMMYHHOI'O T€MOJIA3A.

TutpoBanue kommiemMeHnTa. [lepen npoBeaeHUEM OMNbITA PacTBOP KOM-
nmineMmenTa (1:10) pazmiBarot B psa npooupok ot 0,05 1o 0,5 M u 1o6aBnsd0T B
KOKIYI0 (U3N0JIOTHYCCKAN PAcTBOp, JOBOJAS 00BEM KHIKOCTH a0 1,5 MmiL
[TpoOupku momMemaroT B TepMocTar nipu temmepatype 37 °C Ha 45 MuH, 3aTeM
n00aBisgs B HUX MEMONUTUUECKYIO CUCTEMY U BBIICPKUBAIOT B TEPMOCTATE B
TeueHue 30 MUH, TTOCIIE YETO ONPENETIIOT TUTP KOMIIJIEMEHTA.

Tump xomniemenma — HaUOOIbIIEE Pa3BEJCHUE KOMIUIEMEHTA, KOTOPbIH
BBI3BIBACT TTOJTHBIA TEMOJIU3 SPUTPOIIUTOB B MPUCYTCTBUHU TEMOTUTUIECKON ChI-
BopoTkH. J[jis mocraHoBkU ocHOBHOTO onbiTa PCK ucmonb3ytor pabouyro 103y
KOMIIIIEMeHTa, KoTopas Ha 2025 % BeINIe TUTpA.

TutpoBaHue reMoJIUTHUYECKOH CHIBOPOTKU. CHIBOPOTKY TUTPYIOT ITyTEM
coeaqunenus 0,5 mn aToil ceBopoTku (B pazBenenusax 1:400, 1:800, 1:1600,
1:3200 m 1. 1.) ¢ 0,5 Ma1 3 % B3BEeCH F3pUTPOLUTOB U 0,5 MIT CBEKErO KOMITJIEMEH-
Ta B pa3BeaeHuu 1:10. O6beM cMmecHu IS peakiliid B KOHTPOJLHBIX MpoOHpKax
JTOBOJAT 710 1,5 M, 70GaRIIsIS W30TOHUYECKUN pacTBOP HATpus XJopuaa. Pe3ymb-
TaThl YYUTHIBAIOT Yepe3 | yac uHKyOanuu npu remieparype 37 °C.

Tumpom cemonumuieckoil cbl@OpOMKY CUUTAIOT MAaKCUMAIBHOE €€ pa3Be-
JIEHUE, BBI3BIBAIONICE MOTHBIM MEMOIN3 SPUTPOIUTOB B TIPUCYTCTBUU KOMILIE-
MeHTa. Pabouas 7032 reMONUTUYIECKOH CBIBOPOTKY B 3—4 paza BhIIE THTPA.
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PasnoBmaHocTH APYrux peakuuii ¢ yaacrueM KOMILJIEMEHTA

Peaxkuusa Baccepmana. SIBnserca MoauduimpoBanHoi peaknueit PCK.
JanHnas peakumst paHee MHPOKO NMPUMEHSIIACh B CEPOIMATrHOCTUKE CH(HUIHMCA.
ITo Texauke mocTaHOBKU oHa uaeHTHYHA 00bMHON PCK. OcobennocTu: peak-
LUIO CTABAT CO cneuuduuecKkuM U Hecneuuduueckum anturenamu. B xauecTtre
crienuduyeckoro Al” UCMONB3YIOT TKAHEBBIE TPEITOHEMEI (HATPUMED, U3 TUUKA
3apaXKCHHOTO KPOJIMKA), B KauecTBe Hecnenuduaeckoro AT — kapauoaumnuHo-
Bl A" (3KCTpakT cepaua Obika).

Peaxyusa ummoodunuzayuu. 1IpuHINAT peakiiy 3aKIi0YaeTcs B TOM, YTO MpH
B3aUMOJICHCTBUU CHIBOPOTKH TalMeHTa (coflepkuT creruduueckue AT mpoTus
BO30YANTENSA) € TOJABIKHBIMA MHKPOOPraHM3MaMU (HAIIpUMEP, TPCIIOHEMBI) B
MPUCYTCTBUM KOMILIEMEHTAa TPOUCXOAUT UMMOOMIM3aius (00e3IBIKIUBAHUE)
JAHHBIX MUKpoOOB. MiMMoOmm3yromiie AT BEIBIIAIOT, HallpuMep, TIPU CUHITHCE.

Peaxnyua ummynnozo npununanus (PHII). 1TpyHuMN peakivy 3aKIFOYAETCS
B TOM, YTO TMPHU B3aUMOJICHCTBUU CHIBOPOTKW MAIlMEHTA (COAEPKUT creruduye-
ckue AT mpoTuB BO3OYAUTENS) ¢ MUKPOOPraHU3MaMH (HalpUMeEp, TPETTOHEMBI) B
NPUCYTCTBUH 3PUTPOLHTOB YEIIOBEKA M KOMIUIEMEHTA MPOUCXOOUT MPHIINIIAHNE
JAHHBIX MUKPOOOB K MOBEPXHOCTH 3PUTPOLMTOB. JJaHHYIO peakUMIO TAKKE MOKHO
PUMEHUTS A1 onpeaeneHus AT B cBIBOpoTke OONBHOTO CUMHITUCOM.

MMMVYHHBIE PEAKIIMU C NUCTIOJIbB3OBAHUEM
MEYEHBIX AHTUTEJI 1 AHTUTEHOB

K uMmyHHBIM peakuusM c uclioiib3oBaHueM MeueHblx AT u Al otHOCST
(Tabmmma 23):

1) peakumro ummyHodroopectennnu (PUD);

2) ummyHopepmeHTHBIN aHanu3 (MDA);

3) paguoumMyHHbIN MeToa (PHA).

Tabnuua 23 — O0Omas xapakTepuCTHKA PeakIMid ¢ UCTIOIb30BAaHHEM MEUEHBIX
AHTHUTE€HOB WJIU aHTUTEN

HaumeHoBaHUe MeToaa Metka BrisiBlleHUe MeTOK

Peaknus ®moopoxpomsl | HabmomatoT cBeueHHe B ITFOMHMHEC-
UMMYyHOGUIIOOpeceHIIUH LEHTHOM MHMKPOCKOTIE
NmmyHOpepMeHTHBII DepMeHTHI HN3Menenne  OKpackd  ONPENENSIOT
aHaIn3 CIEKTPOPOTOMETPHUECKU (C MOMOIIBIO

UMMYHO(EPMEHTHOTO aHanu3aTopa) —
M0 ONTHYECKOHN ITJIOTHOCTH OKpAIICH-
HOTO pacTBOpa

PaguormMMyHHEIN MeTOX Pamuounsoronsl | OmpenenstoT paguoaKTURHOCTH 00pa-
30BABUIETOCS UMMYHHOTO KOMILJIEKCA B
COOTBETCTRYIONIEM CUETUMKE PATUAIINN

90



Peakuust uMMyHoO(II0OpeceHIUA

[Tpsmoit Metoax wuMMyHoduroopecticHuu (Metosi KyHca) ocHOBaH Ha
B3auMojicicTBUN AT, meuenvix ¢hnroopoxpomom, ¢ AU. B kadectBe dimoopo-
XpoMa HCTONb3yT (uroopectuennnzornonuonar (GUTII). On maer 3enmenHoe
CBEUEHHUE B yIbTPa)UOIETOBLIX TydaX.

Ilocmouncmea PH®: npocToTa, JOCTATOYHAS YYBCTBUTEIBHOCTD M CIICLH-
(UYHOCTh, YACTO UCTIONB3YETCI KaK METOJ KCIPECC-TUarHOCTHKH HH(EKIINOH-
HbIX 3a000eBanuii. Heoocmamxu PU®: MeTO He IBISETCSA KOJIUUECTBEHHBIM.

[Ipennoxeno 0sa memooa PU@: nmpsaMoil 1 HeMpsAMOI.

Ilpumenenue PU®D onsn onpedenenun neuzsecmnozo mukpoonozo Al ¢
uccaedyemom mamepuaie (IKCnpecc-ouazHoCmuKa), pUucyHok 52.

|1
|

I

'

IA/]'

1
i

A

Pucynok 52 — CxeMBbI NOCTAHOBKHU PeAKIIUH HMMYHOGJII00pecieHIITH
JJIS1 oNipe/ie]IeHUsI HEM3BECTHOTO MUKPOOHOT 0 aHTUTEeHA:
A — npsimoit Metoj, b — HenmpsiMoit MeToz;

Ipumeuanue. KomnonenTsl PUD: | — crekmo, 2 — nckoMmuiii Al (Mceneyemerii
Marepuai OT HalHueHTa), 3 — IHarHoCTHYecKas aHTHMHKPOOHAs KPOJINYbS CHIBOPOTKA,
4 — metka — dmroopoxpom (Harp., PUTII),

5 — AT'C — anTurnobynuHoRas (aHTHKPOJINYbs) CHIBOPOTKA

Ilpamoii memood OTHORTATIHEIN: HA (PUKCHPOBAHHBIM Ma30K KIJIETOK C HEU3-
BeCTHBIM Al’ HAHOCAT AMArHOCTHYECKYIO CBIBOPOTKY (TIOJNydeHA ITyTEM THIIe-
PUMMYHH3AIIUN KPOJIMKA COOTBETCTBYIOIIUM Al — aHTHUMHKPOOHAS KPOIHYbS
ceiBOpoTKa), ¢ AT, MeuensiMu Qmmoopoxpomom (Hampumep, OUTIL), unkydu-
pytoT, OTMEIBatOT. Ilpu nonoscumenvHom peszyavmame (Hanuauu Al'), Ha-
0J101aI0T CBEUCHHCE B JIOMUHECIICHTHOM MHUKpocKorie. Hedocmamkom nps-
M020 Memooa Assemcs TO, YTO Al BbIABICHHs pa3HbIX BUJI0B AlT MUKpoopra-
HU3MOB HEOOXOJUMO OKpalliuBaTh (QIFOOPOXPOMOM HMMYHHYIO CHIBOPOTKY
IIPOTHB KaXKJIOTO BHAa MHKPOOa, T. €. IPOTHB Kaxk10ro n3ydaecMoro Al

91



Henpamoii memoo 3aKI09aeTcsi B TOM, 4YTO BHavaje Heu3BecTHBIN Al 06-
padaThiBalOT OOBIMHON JMArHOCTUYECKOM CHLIBOPOTKOW (aHTUMUKpOOHON Kpo-
JTUYbEN CBIBOPOTKOM), KOTOPYIO MOJIYHAOT IMyTEM TUTIEPUMM YHU3ALWHU KPOITHKa
cootBeTcTRyromMH Al'. 3ateM AT, He crazarmuecs A" MUKpOOOB, OTMELIRA-
1oT. [Insg obHapyxkeHus oOpa3oBaBIIErocs KOMIUIEKCA «aHTHIEH — aHTUTENO»
ucnoavsytom AT'C mpoTUB UMMYHOTTOOYITMHOB KPOJHUKa (AHTHKPOIUYBIO CHIBO-
POTKY), MeucHYI0 QImoopoxpoMoM. Takyro CHIBOPOTKY MONYyYalOT MyTeM UMMY-
HU3aNuKA OapaHa (W JPYyroro >KUBOTHOT'0) UMMYHOTJIOOYIMHAMH Kpollnka. B
pe3ynbrare obpasyercs Komiuiekc: MEKpoO (Al') + aHTUMHUKPOOHBIE KPOIUUBH
aututena (AT) + antukpomuubu antutena (AI'C), MedueHbIE (GIFOOPOXPOMOM.
DTOT KOMIUICKC HaOMIOJal0T B JIIOMHHCCIICHTHOM MHKPOCKOTIC, KaK W TPH
IPAMOM METOJIE. DOHUM U3 00 CMOUHCIE HENPIMO20 Memood NO CPABHEHUIO C
APAMbLM SIBIIICTCS TO, YTO HEMPSIMOKH METOJI 1aCT BOBMOXKHOCTh OOHAPYKHUBATh
pa3IUYHbIE KOMIJIEKChl «aHTUTE€H — aHTUTENO» C MOMOILBI0 OJHOW MEYEHOU
auTUrI00yIUHOBOU CHLIBOPOTKH; CrieliuduyHble ChIBOPOTKH (conepkaT AT mpo-
tHB Al') HE OyyT MCUCHBIMU.

Ilpumenenue PU®D ona evisasnenusn neuzeecmuvix AT ¢ cvbleéopomke Kpo-
6u nayuenma (cepoouazHoCmuKa)

Jia BosiBiieHUst AT B CHIBOPOTKE KPOBH NALMEHTA UCIOIB3YIOT HEnpAMOu
memoO PH®. [Ins 5TOro Ha CTEKIIO HAHOCAT B3BECH 3TAJIOHHOIO MHUKPOOPIaHM3-
Ma, TIocje (PMKCAlMKU €ro Ha CTEKJe M NPOMBIBAHUS HAHOCAT KaIUIM ChIBOPOTKH
KpOBH TNAUMCHTa B ONMPEACICHHBIX pa3BeacHusAX. [lociie mpoMBIBKH HacianBaroT
JTFOMUHECLIMPYIOIIYIO CBIBOPOTKY (CHIBOPOTKY, MEUEHYIO (IIOOPOXPOMOM, Ha-
npumep, GUTL) npoTB rI00yIUHOBOM (HpaKLMKU CHIBOPOTOUHBIX OEITKOB KPOBU
4eJIoBeKa, T. €. aHTUTIIOOYJIMHOBYIO CBIBOPOTKY. OOpa3yromUiCs KOMIUIEKC «aH-
TUTE€H — AHTUTENO0» BBIABIAIOT MPU JIFOMUHECHEHTHOM MUKPOCKOIIMH: TIPH OCBE-
MIEHUH YIILTPA(PUOIETOBEIMH (CHHE-(DUOJIETOBEIMI) TydaMH OH JA€T SIPKO-3€NEH0e
CBEUEHHE, YTO CBUJIETENBCTRYET O HAIMUUHA AT B CBIBOPOTKE KPOBH TTAITUEHTA.

NMmMyHoepMeHTHBIN aHAIN3

UDA npuMeHsIoT 17151 AMarHOCTUKY BUPYCHBIX, OAKTEpUATLHBIX U MTapasu-
TapHEIX 3a00JICBaHUl, B YaCTHOCTH JJIs AuarHocTuku BUY-undekuu, Bupyc-
HBbIX TEMaTUTOB W JAPYrUX WH(EKUWH, a Takke I8 OINpeaelieHHus TOPMOHOB,
(hepMeHTOB, JIEKAPCTBEHHBIX MPENApaToOB U APYTUX OMONOTHYECKH aKTHBHBIX
BemecTB. B HacTosmiee BpeMs MMDA-muarHocTuka SBISIETCS HaUOOIEe YacTO
UCTIONE3YEMBIM UMMYHOJIOTHYECKUM METOIOM B TOPOJCKUX U PallOHHBIX 0OIb-
HULAaX, TOJMKINHHUKAX, PONIOMAX, YUPEKICHUAX CAHAMUIHAA30pa W APYrUX
MEJUTTMHCKUX YIPEKICHUSIX.

HDA — merton konmmuecTBeHHOro onpeneneHuss AT umu Al', B KoTopoM
ucnionb3ytotcess AT, meuenvie pepmenmom. B xadecTtBe ¢epMeHTa HacTo HC-
MONTL3YIOTCS TICPOKCUIa3a XpeHa, -ranakTo3ujaasa WM menouHas docdarasa.
[Tpu mobGarieHNM K (hepMEHTY pacTBOpa €ro cyocTpara HampuMmep, MepeKucu
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BOAOPOJAA) U XPOMOTE€HA, TTOCIIEIHUI U3MEHSIET OKPACKY. XpoimoceHbl — BEIIE-
CTBa, cojepkamue (corimacHo Teopuu meetnoctu O. Burra) xpomodopsl, T. €.
TPYIIILI aTOMOB, OTBETCTBEHHBLIX 34 OKPAcKy coeauHeHui. B 3aBucumocTu ot
(hopMBI (OKUCTIEHHAS/BOCCTAHOBIIEHHAS) XPOMOTEH MOXET OBITh OECIBETHHIM
unu okpameHabiM. B UDA B kadecTBe XpoMoreHa MpUMEHSIOTCS B OCHOBHOM
opToeHUIIEHIUAMUH, TEeTpaMeTUI0CH3UIUH. MHTEHCUBHOCTL OKPACKU TPSMO
MIPOTIOPITHOHATLHA KOJIMYSCTBY CRS3ABITUXCS MOJICKYJ aHTHUTEHA W aHTUTEI.
Hsmenenue oxpacku onpedensiom cnekmpogomomempuyecky — 1O OITHYC-
CKOM TITOTHOCTH OKPAIIIEHHOTO pacTROpA.

CyliiecTByeT MHOXKECTBO BapuaHTOB mocTaHoBkU MDA, U3 KOTOpBIX Hanbo-
JIee TIIUPOKO TMPUMCHSICTCS meepooghazubiti ummyHogepmernmuni anamz (T-UDA,
umu ELISA, enzyme linked immunoadsorbent assay, MeToj omnpe/iejcHUs ¢ TO-
MOIIIbI0 HMMYHOCOPOCHTOB, CBsI3aHHBIX ¢ (epMecHTaMM). B KadecTBe TBepmoi
(ha3bl "Hame BCEro UCIONb3YIOT MOJUCTUPOIOBLIC WITH TOJUBUHHIIOBBIC TJIaH-
IIETHI, Ha KOTOPBIX aacopOupoBanbl AT unu AT.

B 3asucumocmu om memoouxu ewvloensom pazHosuonocmu HDA: meron
JIBOMHOTO CBA3bIBAHUS, HEKOHKYPEHTHBINA 1 KoHKypenTHbslii UDA. Ecnu na nepnoii
CTaJIUU B CUCTEME TIPUCYTCTBYET TONBKO ompeensaeMbiii peareHT — Al wm AT, To
METO/1 ABIAETCA HeKOHKypeHmubiM. ECIN Ha IepBOil CTauM aHaN3a B CHCTEME OI-
HOBPEMEHHO MPUCYTCTBYIOT aHAIM3UPYEMOE COEAMHEHUE U €ro aHajor (MeueHoe
thepMEHTOM aHAIU3UPYEMOE COSAWHEHNE UM aHATIM3UPYEMOE COETMHEHUE, UMMO-
OMIM30BaHHOE HA TREpAOH (Daze), KOHKYPUPYIOIIUE 3a UMEFOITHECS TIEHTPHI CIie-
TUGUUECKOTO CBI3LIBAHUS, TO METO]I SIBISIETCS KOHKYD CHIMHBLM.

Koukypenmnoiiit HDA

Konkypentueii UDA o
onpeoenenus AI': uckomuiii AT
U MedeHBl QepMeHToM Al
KOHKYPUPYIOT JIPYT € JIPyromM
3a AT, copOupoBaHHBIC HAa
TBepaoii daze (pucyHok 53).

Konkypeutasit UDA ona
onpeoenenusi AT: uckomble AT
u MeueHble ¢epMmeHToM AT

KOHKYPUPYIOT ApPYyr € APYrom Pucynok 53 — Cxema xkonkypentnoro HdA
3a Al, copOupoBaHHble Ha IS OMPE/ENEHUs AHTUT CHOR: 1 — uckommrii Al
2 — MedeHsbiit pepmentom Al'; 3 — AT

TBepIoi (hase.

Teepoopaznuvtit HDA, memoo 0601IH020 C8A3LIGAHUA
Onpeodenenue aumuzenos (IKCNpecc-OuacHOCmiuKa)

Hns obnapyxkenns AlT mpumensercs moaudukaums meroga UDA, mpen-
cTaBlieHHast Ha pucyHke 54. Ha moBepxHocTy miaHmmeTa (TBepaoi (aze) copou-
pytotcs AT x uckomomy Al'. OOpazyrommasics B X0/ aHAIN3a LENOYKA BBITIITAUT



Tak: copoupoBanubie AT — Al — uzBectHnie AT k uckomomy Al', Mmeuensie dep-
MEHTOM (KoH®lo2am). To ecTh, €ClM B UCCIeTyeMoM 00pasiie MPUCYTCTBYET HC-
koMmbiti Al', To obpasyercs UMMYHHBIN KoMmIiieke. DepMeHT croco0eH pacmier-
JSTh BHOCUMBIR TyJa CYOCTpaT, BHIIENSETCS aTOMApHBIN KUCIOPOJ, KOTOPHIH
OKHUCIISIET XPOMOreH C 00pa30BaHWEM OKPAIIEHHOIO TPOAYKTAa. JTO BO3MOKHO
TOJILKO TIPU HAJMUUU TTOJTHOM T1enouku. Eciu B ucciemyeMoM o0pasiie HCKOMBIH
AT oTcyTcTBYyeT, TO 1IeoYKa He 00pa3yeTcs, U OKpalTuBaHUs HE TPOUCXOTUT.

Crneundwnyeckue anTHTeNda (2) copOMpoBaHbBl Ha
MTOBEPXHOCTH JYHOK (1) mumanmera

TInaumer

B nmyHKY 100aBiseTCS MCCIEAYEMBI MaTepUal, U, €C-
JM B HEM €CTh AHTHMIeHbI (3), COOTBETCTBYIOIIHWE
JIAHHBIM aHTHTENAM (2), TO BO BpeMsi MHKyOaImuu 1po-
HCXOJIUT B3aUMOY3HABAHUE, B PE3yIbTaTe KOTOPO-

ro 00paszyercs KomMnieKkc aHTuren/anTureno (2/3)

ITocne OTMBIBKM TYHOK B HHMX JOOaBIAIOT ClHelu-
(puyeckue N HCKOMOr0 aHTUTeHAa aHTHTeda (4),
MedeHble (epMEeHTOM (Hamp., MepoKcuaasoil), T.e.
KoHbIOTAT. Bo BpeMst MHKyOaIluM KOHBIOTAT (PUKCH-
pyeTcs Ha CBA3aBIIMXCA C (PUKCHUPOBAHHBLIMU aHTH-
TeJIAMW aHTUTEeHAX

ITocne OTMBIBKM HE CBSI3aBIIETOCS KOHBIOTATa B ITyH-
Ky J100aBiseTcs CyOCcTparT — NepeKuch BOAOPOAA
(H,0,) ¢ decuBeTHBIM XpomoreHom (5), npu dep-
MEHTaTUBHOM pa3loXeHUM CcyOcTpaTa BBIACHIETCS
aTOMapHBIH KHUCITOPOJ, KOTOPBIH OKUCISIET XPOMOTEH
U TIPEBPAIIAET €0 B OKPALIEHHBIN MPOAYKT (6)
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KonmuuecTBo okpatmieHHOTO TPOAYKTa HW3MepsAeTcs Ha
tdhoToMeTpe TIpH OTIPeICICHHOM IITUHE BOHBI

Pucynok 54 — Cxema UMDA juis onpe/ieIcHUS AHTUTEHOB € II03TAIHLIM IO CHEHUEM



Onpedenenue aumume (cepooudzHOCMUKA)

Peakimus UDA ans onpeencHUS aHTUTEI TIPEJCTABICHA HA PUCYHKE 53.

AAA

Ha pucyHke cxeMaTH4HO IIOKa3aHa JyHKa [10JIMCTUPOIIO-
BOTO TUTAHTIETA, B KOTOPOH IOCHEIOBATENBHO BBITIONHS-
roTcs Bee ctaauu MDA

Crerudmndeckrie aHTUreHBI (2) copOHpoBaHBI Ha To-
BEPXHOCTH JIYHOK (1) nmanmiera

B nynky mobasnsercs mccieayeMas CHIBOPOTKA TTaIH-
€HTa, W, eCJTH B Hel ecTh anTuTeNa (3) K JIaHHBIM aHTH-
reHaM (2), To BO BpeMsT MHKYOAIMKM TPOUCXOJUT B3aU-
MOY3HABaHUE, B Pe3yIbTaTe KOTOPOTO 00pasyercs Kom-
nJIeKc AaHTUTCH/aHTUTENO (2/3)

ITocne OTMBIBKH JIYHOK OT HE CBS3aBIIMXCS CyOCTaHLMN B
HUX JOOARISIOT cHenupuueckue AHTUIIIO0YIMHOBBIE
AT (t.c. AT OpoTUB YETOBCUECKUX UMMYHOIIIO0YITUHOB)
(4), meuennie pepmenToM (E). Takoe coennnenne Hasbl-
BaeTCsl KoHBlozam. Bo BpeMs WHKyOauMM KOHBIOraT
tbuKkcHupyeTcs Ha CBS3aBIINXCS C aHTUTEHOM YeJIOBEYe-
CKUX aHTHUTENAX, B pe3yJNbTaTe Yero B JIyHKE 0OpazyeTcs
CTPYKTypa TUTIa «COHABUD» (2/3/4)

[Tocne oTMBIBKH HE CBA3aBIIETOCH KOHBIOTATa B JYHKY
nobasnsercs cyberpar — mepekuch Bojgopoaa (H,0,)
U OecHBETHBIH XpoMoreH (5); mpu ¢GepMeHTATHBHOM
pa3iokKeHUuUu cyOcTpaTa BBIIEIIeTCs aTOMapHBIN KUCIO-
POM, KOTOPLIN OKUCIAET XPOMOTEH U MPEBPAIIAET €ro B
OKpaIIeHHbIH MPOAYKT (6)

KonrdecTBO okpalieHHOro MPOAYKTa U3MepsieTcss Ha (o-
TOMETpE MpU ONpeacIcHHON ANWHE BOIHBL. TakuM obpa-
30M, KOJIMYECTBO LIBETHOr'O IPOLYKTA IPSAMO IIPOIIOPLUO-
HaJbHO KOJMYECTBY GepMeHTa B JTyHKE, a 3HAUYNUT U KOIHU-
YeCcTBY KOHBIOIaTa B «c3HABUYE». KomnyecTBO KOHbIOraTa
IpsAMO MPONOPLHUOHATBLHO TOMY KOJIWUUECTBY KOMIUIEKCA
AHTUTeH/aHTHUTENI0, KOTOPOE TOIyJaercs Ha IepBOM cTa-
i UDA. CrenoBaTellbHO, MHTEHCUBHOCTh 1LIBETHOH pe-
aKIMM TOYHO KOpPEIUpYEeT ¢ HAIMIMEM CHelU(UIecKux
AT B ananu3UpyeMOH CEIROPOTKE

Pucynok 55 — Cxema UMD A i1 onpejiesIeHUs AHTUTEJI ¢ OITANHLIM TOsSICHEHUEM
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NMMyHOOIOTHHT

UMMyYyHOOIOTUHT no3zeonsiem gviaanims omoenvuble AT K pa3snmudIHbBIM Oell-
KaM MHKpPOOPraHHU3MOB.

Ipunyun memooa. Al" Bo30yauTens pa3aemsroT ¢ MOMOIIBIO 31eKTpodopesa
B MOJMAKPUIIAMUIHOM Telle, 3aTeEM MEPEHOCAT UX Ha MONOCKY U3 HUTPOLEILTIONO-
3pl. [Ipu 3ToM pazimuneie AT pUKCHpYIOTCS pPa3lielbHO B Pa3IMYHBIX y4acTKax
TIOJIOCKH. 3aTeM Ha 3TY MOJIOCKY HAHOCAT CHIBOPOTKY OONBHOTO U AalbHEHIINE UC-
cJIe1oBaHUS IPOBOAAT 1o cxeMe o0bruHoro UMDA. [onoscumenvHule peakyuis Bbi-
T B BUune UDA-naTeH (aHri. hlot — mATHO), KaKI0€ U3 KOTOPBIX COOTBETCT-
BYET IMCKPETHOM Nape «aHTUIEH — aHTUTENO», PUCYHOK S56.

BHEKBTFr)é)ﬁéopﬂ O =0 =2 (3 = @
AN
oyprens [ N/ \/  Hiper g

.........

...................................

+ cbiBOpOTKa BonbHOro
-+ CbIBOPOTKa NPOTUB
4+ cy©bCcTpaKkT/XpOoMOoreH

Ig YenoBeka, MedeHasa depMeHTOM L

MEPEHOC aHTUTEHOB
Ha 6yMaf'y :,1 ?

Pucynok 56 — Cxema MMMyHOG.10THHT 2

PagnonMMyHHBI aHATH3

PagmouMmyHHBIN aHamu3 — metod onpeneneaus AT umu Al ¢ mpuMeHe-

1257 14~ 3¢y 51
HueM Al wmu AT, meuenvix paouoakmusnoiv uzomonom ((J, "C, "H, "Cr n
ap.). Ilocne cesaspiBanmss AT u Al” oTacnsaror oOpa3oBaBIIHIicS paalOaKTHBHEIN
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I/IMMYHHBIﬁ KOMINIJICKC U ONPECACIEIIOT €T0 PaaUOaKTUBHOCTE B COOTBCTCTBYIO-
meM CHCTHUKS (6€Ta- nim FaMMa-I/I?,J'IyLIeHI/Ie)I HMHTCHCHUBHOCTDb M3IIYUCHU: IIPs-
MO IMPOMOPIHHUOHATIBbHA KOJTUYCCTBY CBA3ABIINXCA MOJICKYII AT u AT.

Teepoopasnuwvrit PHA

Trepnodasusiit PUA ananorudeH TrepjodazHOMy UMMYHOGEPMEHTHOMY
aHaIu3y, TOJILKO BMECTO METKM (PEPMEHTOM UCTIONB3YETCS METKa paguoaKTHB-
HBEIM U30TOMOM (PUCYHOK 57).

A
éﬂm&“——l_@_o_c_bj : ‘ Aemaren

'u’ AHTUTENO +
AHTUTENO paanoaKkTrmsHan
HT o1 MeTKa

A no| L A 13
AHTUTENO K SN
aHTuTeny +
paguoaKkrmsHas
MmeTkKa 4

AN

DO 0O 111

Pucynok 57 — Cxema TBepaoga3sHoOro paidiouMyHHOTO aHAJIN3A:
A — BrigBiienue anTutel; b — BoisgBirenue anturenos; [-111 sTarer

Koukypenmnwtii PUA

ITpu xoHKypeHTHOM MeTosie PUA Ha MOBEpPXHOCTU MOMUCTUPOIIOBBIX ITy-
nok copoupyrorcs AT. 3arem k >TuM ummoOunIu3oBanubiM AT nobGaBnseTcs
UCCIEeyeMBId MaTtepuan, cogepskanuii cnernupuueckuit k HuM Al Tlocne 06-
pa3oBaHMs HIMMYHIOr0 KoMItekca 1o6asmsior AT, Medensiii '°J, o6magaromuit
UIEHTUYHON CTEU(UYHOCTLIO K UMMOOWIN30BaHHLIM B JIyHKaX AT. BHeceH-
HBEIN MedeHbIlt Al OyzeT pearuporarh JIMIIL ¢ TON YaCThIO aKTURHBIX I[EHTPORB
AT, xoTopbie ocTanuch HezabnokupoBanubiMu AlT MUKpoopranusMa u3 ucclie-
nyemoro matepuana. [lo cpaBHeHUIO ¢ KOHTpoaeM pacxod MeueHoro Al" Gyxaer
TEeM MeHbIIE, ueM Oombine 3abiokuporano AT. Ero konuuecTro omnpeenstoT
panguoMeTpueit XUIKON (OTMBITON) YacTH painoakTUBHOIro Al

UMMVYHOT'UCTOXUMUA, UMM YHOUUTOXMUMUA

Nvmmynorucroxumust (MI'X) — xomnnexc memo0os, no3eossiouiux 6vl-
A61AMb  (U3yanUsUposams) onpedenennvie Al 8 cocmase ecmecmeeHHOZO
KIeMOYH020 UL MKAHEB020 MUKPOOKPYICEHUS 6 HOpMEe U Npu Namoaocuu.
UI'X ocHosana Ha TBepaodazHoM MDA, KoTophlil IpoBOAUTCA in situ, T. €. Ha
TUCTOIIOTHYECKUX Cpe3axXx (MMMYHOTMCTOXHMUS) WIM Ma3Kax, UUTONpeEnapa-
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TaX (MMMyHouuToxumusi). OOpasyrommiics HepacTBOPUMEIN OKpalleHHbIN
MPOAYKT JIOKAIM3YyeTcsd B MecTe AKcnpeccud Al' M yUMTBHIBAe€TCS C TOMOUIBIO
CBETOBOW MHUKPOCKOITHH.

Hocmanoska HT'X npedycmampusaem ciedyrowue 3manbl:

1) 3abop Marepuana;

2) NIPUTOTOBJIEHUE THUCTONOTHYECKUX (LIUTOJIOTHYECKHX ) TTPETIApaToOB;

3) duxcanus, noarororka Al" (3aBUCHT OT TIPUPOJIBHI AHTUTCHA U AHTUTEN);

4) cobcTBeHHO OoKpammBaHue (TBepaodazabiii UDA: npsmoii, HenpsaMoid,
HETIPSIMOM ¢ YCUIIEHWEM CUTHAJA);

5) ydet: MuKpockomus, poTtorpadhupoBaHue, BeJaua 3aKII0ICHUS.

HymyHoeucmoxumus no3eonsem CyleCTBEHHO YIYYIIUTh CIEU(PUIHOCTE
U YYBCTBUTEIHLHOCTHL MAaTOMOPGHONOTHUECKOTO METOJa UCCIETOBAaHUS, UTO
BECbMa AaKTyalbHO IJS JUArHOCTUKU OIYXOJEM (MeTacTa3oB), UX TKAHEBOTO
MIPOUCXOXKACHUS, cTerieHu Tud depeHIupoBky U T. A. [Tlomumo onkonorun, HI'X
HAXo00um npumeHeHue s NUATHOCTUKU ayTOUMMYHHOUW TaTOJIOTHH, HEKOTO-
phIX UHGEKITHOHHBIX 3a00eBaHuM, PeHOTUTTUPOBAHUS KJIETOK KPOBH U KOCTHO-
0 MO3Ta, AJIST HAyYHBIX LIEJEH.

NMMYHOXPOMATOTPAGUYECKUIN AHAJIN3

NMmmyHoxpoMmaTorpaduueckuil aHaJIW3 SsBISICTCA OJIHAM W3 COBpE-
MEHHBIX U BOCTPeOORAaHHBIX METOJIOB JabOpaTOpHOU TUATHOCTUKU, C TTOMO-
OIBI0 KOTOPOTO OIPECIIIT HAIHYUC OIPECACICHHBIX KOHIICHTpAaIuHd Be-
IeCTB B OHONOTHYECKUX MaTepHaiax (Moda, MelibHas KPOBb, CBIBOPOTKA MITH
m1a3Ma KpoBH, CITtoHA, heKanuu 1 ap.).

DTO METOJl aHAIN3a OCHO8AH HA NPUHYUNE MOHKOCIOUHOU XpomMamozpa-
Guu u sxmouarowuil peaxyuro medxicoy Al u coomsemcemeyrougum emy AT.

UXA MoXHO oTHECTH K Tpymnne peakuui ¢ MeueHbiMu AT. B xauecmese
MemKU UCNOIb3YI0m Kpacsillie BemecTBa (JacTHIIBl OKPAIEHHOTO JIaTeKca WU
HAHOYACTHIIEI KOJUIOWIHOTO 30710Ta) UIH (hepMeHTHbIe MeTKH. MMyHOXpOoMa-
TorpadudecKuit aHaIU3 1PO8OOUMCs C TIOMOIIIBIO CTICITHATLHBIX UHAUKATOPHBIX
MIOJIOCOK, TIaHEJICH, TIJIACTHHOK UITH T€CT-KACCeT.

Hpunnun aeldcTBHS UMMYHOXpPOMATOTpadUUIecKoro TecTra (HarmpuMep, ¢
NpUMeHeHHeM MO0JI0COK) COCTONUT B TOM, 4TO IIPH MOIPYKCHHH TecTa B (hH3HOJIO-
TMYECKYI0 KUJKOCTh OHa HAYMHAET MUTPHUPOBATh BIOJb IMOJOCKHU IO MPUHLUIMY
TOHKOCHOUHOM XpoMmarorpaduu (pucynok 58). Bmecte ¢ KUIKOCTBIO ABUKYTCS U
HAHCCCHHBIC Ha HIYKHIOKO YaCTh TCCT-TTONIOCKH cricidiacckiue AT, MmcucHbIC Kpa-
cureneM. Ecimi B 3To# KUIKOCTH MPUCYTCTBYET mccaeayembiii Al (nHdekion-
HBIM WU OHKOJIOTUYIECKUM MapKep, TOPMOH), TO TIPOUCXOAUT €r0 CBA3BIBAHHUE C
AT. TIpu stoM npoucxoaut HakorneHue AT ¢ kpacurenem Bokpyr AT, kecTko
UMMOOUIIM30BAHHBIX B TeCT-30He MXA-TIONOCKH, UTO MPOSBISIETCS B BUIE APKOM
TeMHOM noockl. HecpsizaBpumecs AT ¢ kpacuTeneM MUTPUPYIOT Jajiee BIOMb TT0-
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JIOCKU U HEM30EXHO B3aUMONEHCTBYIOT ¢ BTOpUUHBIMA AT B KOHTPOILHOM 30HE,
e ¥ HaOMmoAaeTcs BTopas TeMHas rmonoca. BzanMoneiicTue (1 TeMHast nosioca) B
KOHTPOJILHOM 30HE NOJDKHBI ITPOSIBISATHCS BCErNa (€CIM aHaM3 INPOBEACH IIpa-
BUIJTLHO ), HE3aBUCUMO OT IpUcyTcTBUS Al' B hr3nonoruaeckor >KuIKOCTH.

e Obpasel TecTOBaR HIA i
B \ - forera KOHTPONGHER NI
DX
B 0

7

| | & Mogywea  Mogyuwra HITDOLENTNGSHAR  AfcopGupywuian
BT 06paiua  KOWBHTaTa MendpaHa NogyLWka
/ / / 31t w f/ /
KOHTPONbHaA NUHHA
TeCToBaA IR KOHTpONbHaR MHHKA
£ TeCToBaA MHHNA (nono#NTENEHO) ’f

30HA NOMPYHEHWA / / /

Pucynox 58 — Ilpunnumn Mero/1a HMMYHOXPOMATOIPA(PUICCKOr0 TecTa
(Ha npumMepe TECT-IOJI0CKH)

Pesynbratel onpenessiroTesl BU3yalbHO (PUCYHOK 59) WMIIM KOMITLIOTEPHOMH
00paboTKOM OTCKAHUPOBAHHOTO U300PAKEHUSL.

— [ _EOHTPOAEHIA | C C
HOHa

= T _TecTOEaA T - T T
= HOHa = = |
e
e
e

MOAOKHTENBHLIA OTPHMUATENEHEA oWHGOYHBIA

pPE3IyYALTaT pPE3YNLTaT pe3yaLTaT

Pucynok 59 — VYuet pesyabtaToB UX A-TecTa (Ha MpuMepe TeCT-MOJI0CKH)
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B sxcnpecc-mecmax ucnonvzyromes creovioujue AT:

1. TTonuxuele mMoHoOkNoHabHBIE AT k wncemenyemomy AIT mmm AT,
KOHBIOTHPOBAHHBIE («CIIUTHIEY) C KOJIIOMIHBIM 30JJ0TOM — KPACHUTEIEM, KOTO-
PBIA MOXKHO JETKO WASHTU(GUUHUPOBATH AaKE B CAMBIX MallbIX KOHIIEHTPAIUsX.
Otu AT HaHeceHbl BONMM3M ydacTKa NOrpyKEHUS TECT-TIONOCKU B (pU3nonoruye-
CKYIO JKHIKOCTE.

2. lMomuxnonansaeie AT x uccnegyemomy Al unmm AT, skecTko UMMOOH-
JIN30BAHHBIC B TCCT-30HE MOJIOCKH.

3. BropuuHble aHTUTeNa K MOHOKIOHATBHBEIM AT, skecTko MMMOOMIN30-
BaHHBIC B KOHTPOJILHOII 30HE TECT-II0JIOCKU.

NmMmyHOXpoMaTorpadguyeckuit TeCT MOXKET TPEACTABIATL COOON IJIACTH-
KOBYI0 IJIACTHHKY, ITPUMEPHI KOTOPBIX MPEJICTARIEHBI Ha pUCYHKe 60.

HBsAg

X/pect”

LEGIONELLA - HBsAD

CTRL b s )r?)é iuﬁ' <

TEST a4

cd .
T

e/ d yiz

Pucynok 60 — IIpuMepnl NIIACTHKOBBIX IIACTHHOK s UXA

Inacmukoeasa naacmuHKa COJCPKUT OKOIIKO JITS BHECCHUS MaTepuala
(30Ha BHECEHMS MPOOBI), OKOILIKO IS ydeTa pe3ynbTara (TECT-30Ha) U OJTHO WU
HECKOJIBKO OKOH ISl BHYTPEHHETO KOHTPOIS/KOHTPOIEH.

Hpunyun memooa. TloaroTOBIEHHBINH UCCIENyeMbli MaTepual B HEOOJb-
I0M KOJUYecTBe (5—7 Karenb) BHOCUTCS B CTAPTOBOE OKHO TE€CT-CUCTEMHI (30HA
BHECEHHUs MpoObI). 31echk mporucxoaut B3auMogehcTeue Al ¢ AT, amcopbupo-
BaHHBIMU Ha YacTUIAX, U HAaYMHAETCSA ABUKCHHE 0Opa30BABIIMXCS KOMILJIEKCOB
3a cYeT KamuuisspHocTH Hocutens. Joias 1o AT, pacrionokeHHBIX Ha HOCUTENE
B OKHE y4eTa pe3yiabTaTa, 3TH KOMIUICKCHI CBA3LIBAIOTCS, TIPU 3TOM YacTHITHI Ja-
TeKCa WIM KOJUIOWIHOTO 30JI0Ta MPOABISIIOTCA B BUJIE JIMHUM TOJIyO0ro (JIaTeKc)
WM KOpUIHEBOTO 1BeTa. [TocKoNbKy YacTHIIEI, HarpykeHHble, AT OepyTcs B U3-
OBITKE, YacTh UX JIBIXKETCS JaJbIIe U CBA3BIBAETCA B OKHE (OKHAX) BHYTPEHHETO
KOHTpoIs peakiuu. [Tomoca B 3TOM OKHE CBUAETENLCTBYET O PAaBUIBHOI padboTe
TECT-CUCTEMBL. TakuM 00pa3oM, B CIY4ae HOIOHCUMNETbHO20 pe3yabmama o0pa-
3YIOTCA 08¢ NONOCHL: 8 Mecmosoll u Konmpoashol 3one. llpu ompuyamenvrom
pe3yivmame (otcyrcTBue uckoMoro Al') medensle AT, He 3aepKUBasICh B TecC-
TOBOMW 30HE, Cpa3y MUTPUPYIOT B KOHTPOJILHYIO 30HY, I'/I€ CBA3BIBAIOTCA C UMMO-
omwnnzoBanHBEIMH AT 00pazys moavko 0ouy nonocy 6 3one C (pucyHok 61).
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BHecenne MaTepuaia Yuder pe3ysnTara yepe3 HeCKOJIbKO MUHYT
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Pucynok 61 — Cxema BeinotHeHust UX A-TecTa ¢ npuMeHeHHeM
ILIACTUKOBOM IUIACTUHBI M YUeT pe3y.bTATOB

B peaxuyunu UXA ucnonszyrom:

e iepeie AT k uckomomy AI', UMMOOUIHM30BaHHBIE B BUAE TOIOCH! Ha
XpoMaTorpaduueckoM HOCUTETE B OKHE I yueTa pe3yibTara (BbIlle OKHa AT
BHECEHHS MaTepuana);

e sTophie AT k Tomy xe Al’, agcopOupoBaHHbIE HA MUKPOYACTHIAX 30710Ta
WM JlaTekca (pa3MeniaroTes B OKHE JIJISl BHECEHUST MaTepHuaia).

Buympennuit Konmpois/KOHmMpOIU 8KII0YAOM.!

® BLISIBIICMBIN Al', HAaHECEHHBIN MOCIie OKHA JUTS ydeTa pe3ybTara (TOI0KH-
TENBLHBINA KOHTPOJIb, KOHTPOJIb TIPOTEKAHUS BCEX 3TANIOB OCHOBHOM PEAKLIVN);

e aHTUBUAOBBIE AT mpoTUB BTOPBIX (MeueHbIX) AT, 3aKpenieHHbIe B BUE
MTOJIOCHI Ha HOCUTEIE (OTPHUITATEIbHBIM KOHTPOIb, KOHTPOIIh MepeHoca HHTPE-
JIMEHTOB 110 HOCUTEJIIO, aJIEKBATHOCTh BHECEHUs] MaTepHala);

e HecnenMbuyeckue nepeble AT Toro ke MpoucXoXkIeHUs (KOHTPOIb CIie-
unuuuHoCTU CBA3BIBAHUSA BTOPBLIX AT).

B Hacrosmiee Bpemsi paspadoransl TecT-cucreMbl UXA ISl BBISIBIESHUS
CTPEIITOKOKKOB TPYIMNBl A B Ma3kaX W3 3¢Ba, BO3OyAuTencH TyOepkyne3a B
MOKpPOTE, XITAMUAUN B COCKOOAaX W3 YpPEeTphl M MIeHKkn MaTku, TokcuHa C. diffi-
cile B MiCTIpaXXHEHHUSX, BUpPyca JIMITEHH — bapp B KpOBH, BUPYCOB TpHUNTa A U
B u PC-upyca B cocko0ax M CMBIBaX M3 HOCOTIJIOTKH, NSl TUAarHOCTUKU WH-
(CKIIMOHHOTO MOHOHYKJIC03a, OIIPE/ICIICHUSI MapKEPOB MOBPCKICHUS MHOKapia
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(uHbapkT MHOKapaa), HapylUIeHUsS oOMeHa KaibIlus (0CTeonopos), AN ycTa-
HOBJICHUS OBYISIIIUN U O€PEMEHHOCTU U JPYTHE.

NUmMyHOXpoMaTorpadudeckuil aHaiu3 MOXET HUCIOIb30BAThCS Kak IS
skcnpecc-uHaukanmuu Al B mpobe, Tak U AN UACHTUOUKALNU BBIIEICHHBIX
YUCTBHIX KyJIbTYP MUKPOOPTraHU3MOB.

Takum ob6paszom, HXA mecm-cucmemst 001a0ar0m HeCOMHEHHbIMU
00CMOUHCMEAMU:

® BLICOKOU CHIEITU(PUITHOCTBIO;

® CKOPOCTBIO TIOJTYUEHUS PE3yIIbTaTa;

® JJOCTYIIHBI, JIETKO UHTEPIPETUPYIOTCS,

® He TPEOYIOT MEIUITUHCKON Wiin TabopaTopHOU KBaTupUKaIuu;

® MOTYT IPUMEHATHCS MANMEHTAMH CAMOCTOSTENILHO B JIFOOBIX YCIOBHSIX.

OpmHako o 4yBcTBUTENEHOCTH XA TecT-CHCTEMBI YCTYITAIOT IPYTHM Me-
TOJaM WUMMYHOAHalu3a, 4YTO MO3BONACT MPUMEHAMb UX UL 8 Kauecmse
OPUEHMUPOBOUHO20 Mecmd.

OBIIUE ITPUHIIUIIbI
AJUIEPT OJIOTUYECKOI'O METOJA UCCIIEJOBAHUA

[MpakTuuecku KaxAbId Bpad CTATKUBAETCS C alICPTUUECKUMH 3a00JIeRa-
HUSMHU y TIAITUCHTOB, CO CIy4asMH HEIEPCHOCHMOCTH JICKapPCTBEHHBIX IIperiapa-
TOB W IHIICBHIX MPOIYKTOB, HCOOBIYHBIMH PCAKIMAMHI Ha XUMHUYCCKHIC BEIICCTBA
OBITOBOTO WM MPOGECCUOHATLHOTO OKpYXeHUS. B OOTBIIMHCTRE CIydacB HE
[IPC/ICTABISCTCSl BOBMOXKHBIM HAIPAaBUTh MAlIMCHTA HA KOHCYIBTAIIHIO K aJuiep-
TOJIOTY, U BECh KOMILJIEKC HE TOJBKO TE€pPaneBTUYECKHUX, HO U JMArHOCTHYECKUX
BOIIPOCOR TIPUXOJIUTCS PEIaTh JicuanieMy Bpauy.

AJLIeproJIoru4ecKuii MeTox MCCiIeI0OBAHNSA HCTIONL3YETCS NS BEIIBICHUS
B OpraHU3Me aHTUTEN WU CEHCUOMITU3UPOBAHHEBIX T-TUM(DOIMTOB K ajiieprexy.

3adauu memooa:

1) mnarnocTtuka amepruaeckux ['HT;

2) MMarHOCTUKA XPOHUYCCKUX UH(EKITHOHHBIX 3a00JICRaHNHN, B TTATOTCHE3C
KOTOPBIX HIMEET MECTO ceHcHOmmm3anus K MUkpooHsiM Al™ (I'3T);

3) pazpaboTka crenupUISCKON JeCCHCHONITN3UPYIONIEH Tepanuu peakiiii
I'HT menuaTopHOro TUIa.

ITanbl AJVICPTOJTOrHIECCKOro METo/ia

I man. Coop annepzonozudeckozo aHAMHE3d ¢ Yelvlo.

1) ycTaHOBIIEHUS HACICACTRCHHOM TIPEAPACTIONONKCHHOCTH K BO3HUKHORBC-
HUIO aJUIEPrHYECKOro 3a00JICBaHus;

2) BBIABICHUS CBSA3U MEXKIY (paKTOpaMH OKPYKarollleH cpenbl U pa3BHTH-
eM 3a00JIeBaHMs; YCTAHOBJICHUS CBS3U C CE30HHOCTBIO MPOSBICHUS allJIepri-
yecKoro 3abocBaHus;
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3) BmIABIEHMSA (AKTOPOB, OTATOMIAIOIINX JIMUHBIN alIeproJoTHYECKAN
aHaMHe3 (TepeHeceHHBIe OCTphic MHGEKITMOHABIC 3a00IeBaHMs;, HATUYUE psjia
XPOHMYECKUX BOCHAIMTENLHBIX 3a00NIEBaHUH; BBIIBICHUE MHIIEBOW W HMHIams-
LUUOHHOM ajIepruu, KOHTAKTHBIX J1€PMATUTOB, NHCEKTHOU aJllIeprui);

4) monmydeHUus] CBEIEHUM O peakIusiX Ha BBeJIECHUWE KaKUX-THOO aHTHOaK-
TEPUANBHBIX MPENaparoB, CREACHUN 0 HEMEPEHOCUMOCTH APYTUX JIEKAPCTBEH-
HBIX [IPENapaTos;

5) nosiydeHusi cBEIEHUI O NMPOQIIAKTHIECKUX IPUBHUBKAaX, BBEJICHUU Te-
TEPOJOTMYHBIX CBIBOPOTOK, H PEAKLMAX Ha HUX; 6) MPEANoI0KUTEIBHOTO OIpe-
JENIEHUsT TPYIITBI aJNIEpPreHoB UM €AWHUYHBIX allIepreHoB, KOTOPBIE MOTJIH OBl
00YCIIOBUTE BOSHUKHOBEHHE JTAaHHON OOJIE3HU;

7) ycranoBieHus 3¢ dekTa SIUMUHALIMKA AJUIEpreHa: CBs3H MEXIy KOHTaK-
TOM C aJUIEPIe€HOM U W3MEHEHHEM COCTOSHUS NalUEeHTa.

II oman. B 3aeucumocmu om muna aiiepudeckoi peaxkuuu ucnojib3y-
romcsa paznudHble npoosl, mecmol U 1adopamopHbvie Mmemoont (tadnuima 24).

Tabnuua 24 — TIpUHUMIBI AMATHOCTUKY AIIEPTUYECKUX 3a00JIeBaHUN B 3aBU-
CHMOCTH OT THUIIA aJIJIEPrUYE€CKON peaKkLuu

Tum axneprugeckou
peakuuu
I Tun 1. Ko:xkHo-aJLlTleprudecKue MpoodbI ¢ ajljiepreHaMu:

Anagunaxmuyeckui, | &) AUMUIHKAIAOHHBIC (HAKOKHEIE);
peazunosnil, 6) ckapudukaionnele (Mpoba YKOIOM UITH MTPUK-TECT);
IgE-onocpedosannnii, B) BHYTPUKOKHBIC.

- OrneHka pe3ynhTaTOB TPOBOAUTCS B TEUCHHE TIEPBOTO Haca
MeOuamopHblt,

. (uepe3 20 muH) 110CIIE HaHeceHUs Ha Koxy ajeprena (I'HT)
amonudeckun 2. IIpoBokamMOHHBIE TeCTHI (KOHBIOHKTHBAJILHBIN, Ha3allb-
(T'HT) HBIN, HHTASIMOHHBIN U IpyTHE).

3. DIMMUHANMOHHEIE TeCThI (HATPUMep, JIMETA).

4, JIabopaTopHBIC MeTOBI:

a) UDA nisa onpeaenenus kommdecTBa oommx IgE;

6) UDA, pammoanneprocopoentibiii TecT (RAST) ams onpenenermis
amepred-crietmduueckux IgE k pa3imgHeM BIIaM aiepreHoB;

B) pEAKITUS JICTpaHYIISIIHHI TYIHEIX KIIeToK (TecT Ilemmn)

II ™an [Jumomoxkcu- | JIabopaTopubie MeToabl: PU®, PUA, npobda Kymbca npu ay-

OcHOBHEBIE MeTOALI

ueckuil (THT) TOMMMYHHOU IeMOJIUTHYEeCKON aHeMUN

I Tun JlabopaTopHble METOADL:

HumyHoxomnaexc- a) BBISBJIEHHE IUPKYJIHPYIONIAX HMMYHHBIX KOMILIEKCOB B ChI-

- BOPOTKE KPOBU METOIOM OCAKACHUS ITOIMITHIICHTIINKOJIEM;

(THT) 0) onpenenenne (GUKCHPOBAHHLIX UMMYHHBIX KOMITIEKCOB Me-
TojoM Henpsamou PUD

IV tun Koxno-ajuieprudyeckue npodbl (OTIMYUAIOTCS BpEeMEHEM MU

Annepauueckue peax- | KPUTEPUAMH OUEHKH TIPH yYETE PEAKIINN: MAKCHMYM WX PasBH-
yuu Kiemounozo my- | THA Habmomaetes gepes 4872 =@). Hampumep, BHYTpHKOKHAS
nmpoba ManTty (TyGepKyIHHOBBIH TecT).

JlabopaTtopHbIe METOJIBI:

a) peakuusl MoIABICHHUS MUTPALMHA MaKpO(haros;

0) peaxius OJacTHOH TpaHc(HopMAITMK TUM(DOLINUTOB U IPYTHE

na  um  anepeuve-
CKUe peakyuu 3ameo-
nennozo muna (137)
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Koxno-auepruueckne npoont

Kooswcno-annepzuueckue npoost — 5TO MCTOJ] BBHISIBICHUS creluduie-
CKOWl CCHCHOMITM3AIINHA OpraHNu3Ma ITyTeM BBCJICHHS Yepe3 KOXKY aljiepreHa 1
OIleHKa BEJTMYMHBI U XapaKTepa pa3BUBIIETOCS IIPU 3TOM OTeKa M BOCTIAIH-
TEJbHOW PEaKlUH.

Bapuanmer kosichvix npob:

a) anmniIuKaluoHHbIE (HAKOKHbBIE);

0) ckapudukauroHHble (Ipoda YKOJIOM UITN TIPUK-TECT);

B) BHYTPUKOXKHBIE.

Kooxcno-annepzuueckue npoowt 014 ouaznocmuxu 'HT (pucyHok 62)

JlITs1 KOKHBIX TECTOB MCTIONB3YIOT PACTBOPHI AJNIEPreHOB: TPaB, MBUIBLIEI,
SIUJIEPMUCA KUBOTHRIX, 5712 HACEKOMBIX, MU, TEKapCTB.

Annauxayuounvie npobsl — PacTBOPOM aJUIepreHa cMadyruBaroOT MapleBbIN
TaMIIOH U HaKJIAJILIBAIOT €r0 Ha HEMOBPEXKIEHHBIN yJacTOK KOXKHU (BHYTpeHHEH
MTOBEPXHOCTH NPEATUIEYLS WIIM CIIUHBI). 3aTEM HTOT Y4acTOK 3aKpPETUISFOT JIeH-
KOTUTACTBIPEM.

Crapugpuxayuonuvie npoobt — Ha KOKY TIPEATIIedbs HAHOCAT Karli ajiep-
TCHOB, Yepe3 HUX OAHOPA30BBIM, OT/CILHBIM I KOKIOro ajlicpreHa ckapuduka-
TOPOM JCIar0T HeOOJIbIINE LapanuHbl (0€3 MOBPEKISHIS KPOBEHOCHBIX COCYIOB).

Hpux-mecmsr (Tpoba yKOJIOM) — BapUaHT CKAPUPUKAITMOHHON MPOOHKI:
Ha KOXY IPCAIIICYbsl HAHOCAT KaIIA aJlJICPTCHOB, Yepe3 HUX OJIHOPA30BBIMU
UTJIaMU JENaloT JIETKHE YKOJBI TOJBKO 3MHuaAepMuca (Ha OJWH MHJUTUMETDP B
ryouny). TecT cuuTaeTcs MONOKUTEIILHBIM, €CIM B MCCTEC BBEJICHUS BO3HUKACT
TUIepeMust U oOpa3yercsl My3bIpeK (BOJJIBIPE). TECT CUHUTACTCA OTPHIIATCIIb-
HBIM, €CTIM OCTAeTCS TOJIBKO TOYKA OT YKOIa.

Buympuxoorcnuvie mecmer — pa3BeACHHBIN aiepreH BBOAAT BHYTPHKOXKHO
B KOXKY Mpeamedbs B oobeme 0,1 M. ITi npobbl 6onee UyBCTBUTENBHEI, 0THAKO
BO3MOXKHBI OCJIOKHEHUs B BUJIE OPTaHHbBIX U O0LIMX aJJIEPrUYecKuX peakuil.

Pucynok 62 — IIpuMepsl MOCTAHOBKH H BU3YAIM3AIMS Pe3yNbTATOB KOKHBLIX ITPOD
A IAATHOCTUKHU TMIMePYYBCTBUTEIBLHOCTH HEMELIeHHOTO TUIa
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TecT cunTaercst MONOXKUTENEHEIM, €U Yyepe3 20 MUHYT Tocie KOHTaKTa C
aiepreHOM B MECTC BBCJCHMSI BO3ZHHWKAcT THUTICPEMHS U oOpaszyeTcs Be3WKyla
(BOJNIBIPE); MOTYT TTOSIBUTHCS IPU3HAKK OOIIEH peakiiu (ToIOBOKPY>KEHHE, TOIII-
HoTa). TecT cuntaercs oTpULATEIbHBIM, €CJIM OCTAETCS TOJIBKO TOYKA OT YKOJIA.

Honoostwcumenvuvie pes3yrbmamul KOXHOTO TECTUPOBAHUS C8UOemelbCHiI-
8Y1om TOTBLKO O HAIMYWUU CEHCHOWITU3AIMU K aJulepreHy U He SBISIOTCS JOKa-
3aTeNbCTBOM €ro NPUYMHHOW 3HAYUMOCTH B BO3HUKHOBEHUM 3a00JIEBAHMI.
AJuepreH, KoKHas 1IpoOa Ha KOTOPBIH TOJIOKHUTEIILHA, MOYXKHO CYHUTATh IMPUYIH-
HOM 3a00J1€RaHUS TOILKO B TOM CIIy4ae, €cITd TO COBNAJAET ¢ KIMHUYECKUMU
ITPOSBIEHUSIMU M JaHHBIMHA aHaMHeE3a. B To ke BpeMsI CBOEBPEMEHHOE BBISIBIIE-
HUE CEeHCUOMIIM3AIMY K aJlJiepreHaM MTpaeT Penlarollyto pollb IpH Ha3HAYEeHUH
NpoQUTAKTUYECKUX MEPOIIPUATHH.

Koowcno-annepzuueckue npoowst 0na ouwaznocmuxu I'3T upepnosnararor
BHYTPHKOXHOE BBeJIeHUE aiepreHa. [IpeanomaraeMplil annepred BROJAST BHYT-
pUKOXHO B 00beMe 0,1 M. PesynbTar yuuThIBatoT uepe3 24—72 4 mocne BBeje-
HUS ajiepreHa 1o AuaMmeTpy nanynsl (MHbumbTpara). KoxHbie MpoOBl HAIIN
NPUMEHEHNE B AUATHOCTHKE TaKWUX 3a00JIeBaHUi, Kak Tybepkyne3 (mpoba Man-
Ty ¢ TYOepKyJIHMHOM), Opy1esie3 (mpoba bropHe ¢ OpynemmaoM) u japyrux. [1o-
CTaHOBKAa W YYET BHYTPUKOXKHOU TPoOK MaHTy (TyOepKYIMHOBBIN TECT) TIPE-
CTaBIICHBI HA PUCYHKE 63.

)

7

rru!wr'-vaufn,uf

Pucynok 63 — IlocTaHoBKa M y4eT BHYTPHKOXKHOM Npodsl MaHTy

HpOBOKaHI/IOHHbIe TECThI

IIposoxayuonnelii mecm — cnocod THOIOTNYECKON TMarHOCTHUKU asiep-
TUYECKUX PEAKIUil, OCHOBAaHHBIM Ha BOCIIPOW3BEICHUU 3TON peaKUU BBEJCHU-
€M ajepreHa B IOKOBBIN opraH. 11o By IOKOBOrO opraHa (T. €. TOro opraHa,
MOpak€HUE KOTOPOro SBISAETCS BEAYIIMM B KApTUHE 3a00J1€BaHWsA) BBIAEISAIOT
CIEYIOLINE MUNbl NPOBOKAYUOHHBIX Mecmos: KOHBIOHKTUBAIBHBIA (IpU ail-
JEPruuecKoM KOHBIOHKTMBUTE WM MOJUIMHO3€), Ha3allbHBIN (MpU ajuiepruye-
CKUX PUHWTAX), WHTAISIIIMOHHBIN (MTpU OpOHXUAIBHOM acTME), XOIOA0BOH (IpHU
XO0N0/10BOI KpanuBHULE) U Apyrue. Ecnu B OTBET Ha BBEIEHHE MPEINoIaragMo-
ro ajulepreHa pa3BUBAeTCA AJUIEPrUYEcKas peakUus, TO aJUIEPTeH MOXET CUM-
TaTbCS MPUIUHHO 3HAYUMBIM.

3JII/IMI/IH2[I[I/IOHHI>I€ TECTHI

IDAUMUHAUUOHHBITL mecm — CIIOCO00 3THOIOTHUYECKON MHAarHOCTHKU aj-
JEPrUIeCcKON PeakIliy, OCHOBAHHBIN Ha UCUE3HOBEHUHU UJIU OCIIA0JICHUN STOMU
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peaKkuuu Tmocie MpeKpalleHus KOHTaKTa MmaiueHTa ¢ ajmiepreHoM. OH 0OBIYHO
WCTIONB3YETCA B NUATHOCTUKE MUIIEBOM U (pPEXKE) JIEKAPCTBEHHOU allIepruv 1
COUETAETCSl TIOCTE HACTYIIJIEHUSI PEMUCCUM C TPUMEHEHHEM MPOBOKALIMOHHOTO
TecTa ¢ JaHHBIM AIJIEPreHOM. DIIMMUHAIMOHHBIE TECTH B JUATHOCTUKE TTPUIH-
HEI TIMILEBOW alJIEprid BECbMa pa3fiIudHbl — OT JIUET C UCKIIFOUEHUEM KaKOro-
TO OJHOTO TTPOAYKTA JI0 TIOJIHOTO TONOIaHHUSI.

JlaGopaTopHbIe MeTOABI

JlaGopaTopHble METOABI JUATHOCTHKH i1 Vitro MPEANOYTHTENbHBI TI0 0€30-
MTACHOCTU ¥ BO3MOKHOCTH WCIIONB30BAaHUS B 000U Tiepron 3adoneBanus. OHU
UMEIOT OCHOBHOE 3HAUYEHHWE B CIy4asX, KOrda HEIB3S TPHUMEHSTH KOXHO-
alieprudcckuce MpoObl U MPOBOKAITMOHHBIC TCCTHI

lpu ucnonv3zosanuu 1a6OPAMOPHLIX MEMOO08 cledyen NOMHUMb O HeKO-
MOPBIX MEMOO0I02ULECKUX NOTOHCEHUSIX.

Bo-nepevix, Bce UMMYHOJIOTHYECKIE METOABI BBISBILIIOT TOIIBKO COCTOSHUE
ceHcuOmIM3amu. OHM HE MOTYT CIYXXKHUTh J0Ka3aTeIbCTBOM TOTO, UTO UMEHHO
Ha JaHHBII aliepreH pasoBbeTcs ajleprudeckas peakius, MOTOMY 4YTO I
peaM3alii AUICPTHICCKON PCakIui HEA0CTaTOYHO JIHITh HAIWYHUS CCHCHOM-
JW3alWA U alliepreHa, HY»KeH €lIe PsAI JOTOIHUTEIbHBIX YCIOBUH.

Bo-emopbeix, y4uTblBas paznuuusg B HMMYHOIIOTHYECKHX MEXaHH3Max
pPa3HBIX TUIIOB AJUIEPTUYECKUX PEAKUMid U TO, YTO MHOTHE METOAbl JAtOT WH-
dhopMaluio TONbKO O TOM WIM MHOM UMMYHHOM MeXaHW3Me, AN JUarHoCTH-
YECKUX LeJed HEoOXOAUMO MPUMEHSAThL HECKONBKO METOAOB, TO3BOISIOLINX
OLICHUTH BO3MOXKHOE yIaCTHE BCEX 4 THUMOB CCHCHOMIU3AINH (CM. Tabmuiry 24).

ITpu wHTEpnpeTauuy pe3ynLTaToB 1a00PATOPHBIX METOIOB CIIEIyeT TOM-
HUTBH, YTO B CIIy4ae OTPUIIATETBHEIX TECTOB BO3MOKHOCTD Pa3BUTHS aJuiepruve-
CKOM peaklMM HE UCKIIIOUAETCH.

Onpenenenue odmero m cneunupudeckoro IgE (g amarHocTuku
I'HT I tuma)

Hccneoosanue ooweeo IgE ocyiiectriseTcs ¢ nomoliibto MDA u Gymaxk-
HOTO pagrnonMMyHocopOeHTHoro Tecta (Metorr PRIST).

Onpeodenenue aanepeen-cneyuguueckux IgE npoBoasaT ¢ momombsio DA u
paguoanmneprocopoerTHoro tecra (merog RAST). JIns onpenenenus cremudu-
gyeckoro IgE npenmararorcs koMmepUaeckiue TeCT-CHCTEMBI T OONbIIOTO Tieped-
HA TBUIBLEBBIX, ObITOBBIX, MUIIEBbIX, JEKAPCTBEHHBIX U MPOPECCUOHATILHBIX al-
aepreHoB. OnpeaenuTb 00beM TadopaTOPHOTO OOCIEIOBAHUSI U COCTABUTH TIEpe-
YCHL BO3MOKHEIX MPUIUHHO 3HAYUMBIX aJUIEPTCHOR MOXET Bpad-auieprojor
(MMMYHOJIOT), OCHOBBIBAsICh Ha IAHHBIX TIIATEIHLHO COOpAHHOIO aHAMHE3A.

Paouoannepzocopoenmnuiiit mecm (RAST)

Ilocmanoska mecma. AnnepreH copOUpyrOT Ha MOPUCTOM HocuTese (Oyma-
ra, TonuMepHble MeMOpanbl, TpaHynbl, ryoku). Jlanee n00aBifIOT CHIBOPOTKY
nanuenta (c IgE), uakyOupyrot 3 u, otMeIBaroT 1 godasnstor AI'C (mpotus IgE),
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MEUEHYIO0 PaIUOaKTUBHBEIM M30TONMOM. [Iocne OTMBIBKY HECBSI3aBIIIMXCSI PEAreH-
TOB PaAUOAKTUBHOCTh YUUTHLIBAIOT Ha cueTunke. CxeMa paauoamieprocopoeHT-
HOTO TECTa IIPEACTaBIEHA HA PUCYHKE 64.

AnnepreH COpU5I/IpOBaH ’ * =)

Ha nonumeHou “ry6ke”
B MUKponpobupke Cneuudmueckne

, IgE B ckIBOpOTKE
@O0000

Axtutena npotus IgE
| 4YenoBeka, KOHLIOIU-
poBaHHble ¢ |

‘ v ‘ U3mepeHUe paguoakTUBHOCT U

Pucynok 64 — Cxema paguoalllieprocopoeHTHOr o TecTa

IIT sman annepzoiozuueckozo memooa

3axknrouenue. 3aKIOUCHUE O THUIIEC mpouecca U €ro IIpUIUHE HACTCAd Ha
OCHOBC O606H.I€HI/ISI PE3YJIBLTATOB AJUICProJIOrHYCCKOro anaMae3d U YKa3aHHbIX
MCTOAOB UCCIICAOBAHM .

METOJAbI U3VUEHUA UMM VYHHOI'O CTATYCA YEJIOBEKA.
UMMVYHOI'PAMMA

Pa3paboTkoii 1 MpuMeHEeHHeM METOIOB OLEHKH UMMYHHOIO cTaTyca opra-
HU3Ma YEJI0BEKa 3aHUMAETCS KAUHUYECKAA UMMYHONO2UA.

NMMyHHBIH €cTaTyc — CTPYKTYpPHOE U (PYHKIIMOHATLHOE COCTOSIHHE UM-
MYHHOW CHUCTEMBI MHIMBHIYyMa, OMPEAEISIEMOE KOMIUIEKCOM KIMHUYECKUX U
71ab0paTOPHBIX UMMYHOIOTHYECKUX ToKa3atenedl. UIMMYyHHBIN cTaTyc XapakTe-
PU3YET CIOCOOHOCTL OpPraHu3Ma JaHHOT0 WHAWBHIYYMa K UMMYHHOMY OTBETY
Ha OIpEeNEeJICHHBIM aHTUTEH B IAHHBIM MOMEHT BPEMEHH.

HUccnenopanue mapaMeTpoB UMMYHHOTO CTaTyca MMEET BaKHOC 3HaYe-
HHE JJIs BBIABJICHAA HApYLWICHHH MMMYHHOT'O OTBETa, Pa3pcUICHUS BOIPOCOB
naroreHe3a 3a0oJeBaHuUs, TOCTAHOBKH WM YTOYHEHWUS WMMYHOJIOTHYECKOTO
JIMarHo3a, a TaKKe IPOBEICHUS WUMMYHOTEpallH, UMMYHOIPOPHIAKTUKA H
UMMYHOPeaONITHTaLHH.

Ouenka HMMYHHOI'O CTAaTyCa BKJIIOYACT:

1) 0anHble KIUHUYECK020 00CT1e008AHUA
® KaJI00bI MAINCHTA;
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® aHaMHe3 (JacToTa WHGEKIHOHHBIX 3a00JeBaHUH, XapaKTep UX TCUCHHUS,
HaJUYUEe 04aroB XpOHWIECKOM WHEOEKITUU, PEaKIUU Ha BaKIIMHAIIUIO WU BBC-
JNEHUE JIEKAPCTBEHHBIX CPENCTB, HAIWYNE aIIEPTUYECKUX, AYTOUMMYHHBIX,
OTYXOJIEBBIX 3a00JIeBaHUY U Ap.);

® KJIMHUYECKOE COCTOSHUE;

e 001N aHanu3 kpoBHu (0011ee YncIo TUMGOIUTOB U (aroIuToB)

2) cocmosHue haxmopos HecheyuduuecKol pe3ucmeHmHOCMU:

¢ (hyHKIIMOHAIbHAS AKTUBHOCTH (DaroluTOB;

® OIIEHKA CUCTEMbI KOMITJIEMEHTA;

® coJiepKaHue UHTepepoHa U Tn3oUumMa (Mpru HE0OXOIUMOCTH);

3) noxazamenu 2yMopaibHO20 UMMYHUMEMA.:

e coj/icpkaHue Ig pa3smUYHBIX KIIACCOB B CHIBOPOTKE KPOBM (paauanbHas
uMMYyHOAU D P Y3 110 MaHIHHHK);

® TUTP CHEMU(DUUECKUX aHTUTEIN (CEPONOTHUECKUE PEaKINN);

e kaTabou3M Ig (paauoHYKIUIHEINR METON);

® KonuuecTBO B-muMmdouuToB B mnepudepudeckodl KpoBH (KIaCTEPHBIN
aHaiu3, T. €. BRIABRICHUE crienududeckux CD-Monexkyn ¢ moMoNibl0 MOHOKJIIO-
HaJTLHBIX aHTUTEN);

e OractTpancdopmarus B-muMGoMToR (OTBET Ha CTUMYJISIIUIO B-KileTok
MHUTOT€HAMU);

4) nokazamenu KiemouHo20 UMMYHUINEMA.

o qiciio T-TUMQONHUTOB; KOTUYECTBO cyOonomymsaiuii T-muMdouTos;

e onacrrpanchopmanus T-TUMpOIHUTOB;

® YPOBEHb TOPMOHOB THMYCA U IIUTOKWHOB, CEKPETHPyeMbIX T-mmbormTamu
(MDA c MOHOKITOHATEHBIMHA aHTUTEIAMM );

5) pesyavmamel OONONHUMETbHBIX MECMO8.!

® DAKTCPHUIIUTHOCTH CHIBOPOTKU KPOBH;

e xoiuecTBO C3 u C4 KOMIIOHEHTOB KOMILJIEMEHTA,

e copepkanne C-peakTUBHOTO Oelka B CHIBOPOTKE KPOBH;

® COJIep’KaHNE B CHIBOPOTKE KPOBU PEBMATOMIHOIO (hakTopa U APYrux ay-
TOAHTUTET;

® Jpyrue noKas3aTenu.

YpoBHM OlIeHKH MMMYHHOI 0 cTaTyca

Onenka UMMYHHOTO CTaryca MpeanojaraetT IByX3TalHoe (MW IBYXYPOB-
HeBoe) oOclieIoBaHUE.

Tecmbl nepsozo ypoens (OPHEHTUPOBOYHBIE) IPOCTEHI, SKOHOMUYHEL, HE Tpe-
OYIOT CIOXKHOTO JTaOOPaTOpHOTO O0OPYAOBAHUS, OTPAKAIOT HECTEIHUPUISCKUE
3aKOHOMEPHOCTH PEaKIHH UMMYHHOU CUCTEMEI, NO360JI10M 6bl61mb JOCTa-
TOYHO 2pydvle Oedhekmpl UMMYHHOU CUCMeMbl U CYIMTh O TUIHYHBIX HMMYHO-
MATOIIOTMYECKUX TIpoIieccax.

IlepedeHb TeCTOB IEPBOr0 YPOBHS ¢ OCHOBHBIMY TTOKA3aTEIAMH IIPCICTAB-
JIcH B Ta0muie 25.
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Tabauua 25 — TecTsl IEPBOr0 YPOBHS

TecT

IHoxazaTeJn

Conep:xanue

O0tIee YUCITO JEHKOIHUTOR

4,5-9,5 TRIC/MKI

Helitpodunbl 50=77 %
Yucio nefikounToB; Jlumd ot 18-38 %
neikohopmyna MOHOIIUTHI 2—-10 %
Bbazo et 0,5-1,0 %
031HO QUIIBI 1-5%
T-mum§onu Ter 55-75%
T-mumporuter adce. 1000-2000 B 1 MK
T- 1 B-mmdpomro: B-maMdotuTet 10-15 %
B-mumdonuuTs abe. 100-300 B | MK
VYposenb Ig B chiBOpOTKE Ig M 0,5-2,0 r/
KpOBH IgG 10,0-20,0 v/n
Ig A 1,25-3,0r/n

daronurapHas aKTHBHOCTh
JIEHKOIUTOR KPOBH
(mokazaTenu daronuTosa)

DaronuTapHBIN UHEKC

Jng xaaauger 1-2,5
Jlisg cradumokokka 4—9

(DB.FOI_[I/ITapHO€ HUCIIO

Jns xauaunaet 40—-90
Jns cradunoxoxka 40—80

Tecmol emopozo yposna (aHAJIMTUYECKHE) — 3TO Oojee JeTaaTbHOE U

VTIyOJIE€HHOE UCCIEeOBaHUE TapaMeTpoB WMMYHHON CHCTEMEBI, HO360J10M
YmouHums xapakmep oepexma, BBISBICHHOTO TECTaMH TIepBoro ypoBHs. aH-
HBIH yPOBEHH UMMYHOJOTHYECKIX HUCCIEeTI0BaHN TpeOyeT pa3BepThIBAHUS CITe-
UUanbHOM JNabopaTopuu, TMpPEANoNaraeT BBICOKYIO KBalTU(UKAUWIO Bpaya-
7abopadTa ¥ HAIMYNAC MaTepUANbHOH 0a3bl. AHATHTHYCCKUE TECTHI BTOPOTO
YPOBHS Ha3HAYAOTCS W30UpaTENbHO B 3aBUCHUMOCTH OT KIWHUYECKUX CHMIITO-
MOB KOHKPETHOT'O TTALIUEHTA.

K mecmam emopozo yposns omuocsam:

1. Onpenencuaue cyomonymsuit T-mumdormros (T-xemiepsl, T-cympeccopsl,
T-xumnmnepsr).

2. Ouenka nponudepaTUBHOM akTUBHOCTH T- u B-nmumdonutos (peaxius
omacrrpancdopmanuu mumdormtoB — PHTII).

3. OnpeneneHue CIIOHTAHHON MHUTPAlU JIEUKOMUTOB U TECT TOPMOKEHHUS
MUTpAIUU JEHKOITUTOB.

4. Onpenenenne TUMGOLUTOB, HECYIIMX MOBEPXHOCTHBIE HMMYHOITIOOY-
JUHBI pa3IUyuHbIX ki1accoB (B-muMdouuTos).

5. OnpeneneHue MEAUATOPOB UMMYHHOMN CUCTEMBI (ITMTOKWHOB).

6. OrieHKa cyOKJIacCOB UMMYHOTIIOO YITMHOB.

7. KoxHbI€ TE€CThI THIIEPYYBCTBUTEIBHOCTH 3aMEIJIEHHOIO TUIIA.

Mertoasl onpejieieHUd 1oKa3arejied HIMMYHHOI'O cTaTyca

KonnyecTReHHAN OlleHKA JUMGOINNUTOR
O6rmiee (abcomomHuoe) U omHocUMeIbHOE YUCAO0 TUMPoUUmMos onpejc-
JISIFOT TI0 TAHHBIM KIUHUYECKO020 AHANU3A KPOSLL.
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Coodepycanue T- u B-num@ouumoe noacuvuTeIBalOT B JTIOMHUHECIIEHTHOM
MHUKpPOCKOTE B peakUMd HMMYHOQUIIOOpeceHIIMH, UCTIONb3Ysl MEUEHbIE MO-
HOKJIOHAJNBbHBIE (uroopecuupyromue culBopoTkH (AT) K cnenuduyueckum mo-
BEPXHOCTHBIM aHTUTEHHBIM MapkepaM, o0o3HauaeMbiM cuMBodamMu CD (claster
differentiation). TaknxX aHTUT€HHBIX MapKEpPOB M3BECTHO HECKOJIBKO IECATKOB,
HO OTAENbHBIE W3 HUX XapaKTEPHBI AJIs TOTO UM WHOTO THITA KIIETOK:

* pertentop CD3 — Beex T-muMbonuToR;

e perentopel CD19, 21, 22, 72 — B-nmuMdonnTos;

* perentopsl CD4 — T-xenmnepog;

* perientopsl CD8 — nutotokcuueckux T-muM¢ouuToB;

* peuentopsl CD16 — NK-kneTok (HaTypanbHbIE KUIIEPHI).

CospemeHnbIMU Memooamu OICHKU COACpXKaHWuS U AUPhepeHINPOBKU
T-numpounTo, ux cyononymsiunid, U IPYruX UMMYHOKOMTIETEHTHBIX KIIETOK
SIBIIAIOTCS. METOJBI, Tak’Ke OCHOBAHHBIE HA HMCMOJIL30BAHWHM MOHOKIOHATBHBIX
antuten k CD-mMapkepaM — NMPOTOYHAS IATOM eTpHUs (PUCYHOK 65).

AHTUTENa

doTo3nemMeHT
CeeTo-
nenvtenm

CycneH3ua 13

OKpPaLIEHHbIX [o
KNeToK o
o
Naze 560-580
p (KpacHbI)
o
[]
’ﬂ,eTEKTOp NPAMOro
) CBETOpacCeaHns

Pucynok 65 — TIpuHOMN POTOYHOW IMTOMETPHH

lpunyun memoda. VIckoMble KIIETKM, TOoYHee X Mapkepsl — CD-aHTH-
TeHBI, OKpAalIMBAIOT (DIFOOPECHUPYIOMIUMH aHTUTEeNaMu. [[Is oKpalmuBaHUs
kieTok (Hampumep, CD3 — T-mumbormtos, CD4 — T-xenmepHbIX TUMQOIIUTOBR,
CD8 — murorokcnyeckux T-immmdbomuros, CD19, 21, 22, 72 — B-mumdonuTos)
NPUMEHAIOM MOHOKAOHANbHLle anmumena npomug ux CD-awmucenos, Mede-
Hble (IFOOPECUEUHU30THOIMAHATOM, JAOIIUM 3€leHYI0 (III0OpECICHIINIO,
WIN MEUYEHbIE QUKOIPUTPUHOM, NAIOIIUM KpacHoe cBeueHue. Obpasen KpoBu
nociic 0OpaboOTKM MEUCHBIMH MOHOKIIOHAJBHBIMU AHTHUTEIIAMU TPOIYCKAIOT
yepe3 TOHKYI TpyOky. Uepes uccienyeMblii oOpasel] HpOoIyCKatoT Ja3epHBIH
JTy4, KOTOpBIH BO30YyXknaeT cBeueHue guroopoxpoma. OoToyMHOXKUTENb yaB-
JUBAET CBETOpPACCEWBAHUE, 11O KOTOPOMY aHAJIWU3UPYETCS pa3Mep, TpaHyisap-
HOCTb KJIETKH, M PETUCTPUPYET (QIIOOPECICHIHI0, CBUACTEIHCTBYIOUIYIO O
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KOJIMYECTBE MEUEHBIX aHTHUTEI, CBI3AHHBIX C KIETKOU. MHTeHCUBHOCTE (pIrr00-
PECICHIINN KOPPETUPYET ¢ MIOTHOCTHI0O aHTUTEHOB HAa MOBEPXHOCTH KIIETOK M
MOKET OBITh KOJMIECTBEHHO W3MEPEHA ¢ TIOMOTILI0 (POTO3TeMeHTa.

[TpoTOUHYIO UTOMETPUIO TTPUMEHSIOT IS OTPEACIIEHUS COACPKAHUT OC-
HOBHBIX TMOMYNSIUH JTUMQOIUTOB, BHYTPHUKIETOUHBIX U BHEKJIETOYHBIX ITHTO-
KWHOB, (DYHKIIMOHATBHOW aKTUBHOCTH NK-KIIETOK, aKTHBHOCTH (haroimTosa,
0COOEHHOCTEH amonTo34.

Jnsa onpeoenenus T- u B-numgboyumoes b6onee docmynuvim u npocmsim, HO
MeHee MOYHbIM U ycmapesuium IBIISeTCS MeTOIl PO3eTK000pa30B aAHU.

OH OCHOBaH Ha TOM, 49TO B-TUMGOIMTH
MOT'YT aficOpOHpOBATh Ha CBOCH ITOBEPXHOCTH
SPUTPOLUTH MbllieH, a T-TUMpOIMUTEI —

SpPUTPOLUTHI HapaHa.

kooOpa3zyromas kinerka (POK); ux moacumnrsl-
V4 %
AT
BETCTBYIOIIUX JPUTPOLMTOB (PUCYHOK 60). ‘ ‘

JlumbormT ¢ MPUIHIMITHMH K HEMY PHUT-
polMTaMi — 3TO U €CTh PO3€TKa, UM PO3ET- ‘aéﬁ
BalOT B OKpallleHHbIX M0 PoMaHOBCKOMY-
I'uMze Ma3kax u3 cMecu TUMQOIIUTOB U COOT-
Kakoe komudecTBO pO3ETOK, CIEIOBATEILHO, PucyHok 66 —
TaKkoe U o0I1ee KOJIUIECTBO JIAMQOITUTOB. PozeTko0Gpasyrommas KieTka

Hcecaepopanve QYHKIUOHAJNBHOLO COCTOAHUA JUMPOUUTOB

OnpenenensitoT cnocobHOCTh TMMQOLHUTOB pa3MHOXKAThCs (OLEHKa CIo-
COOHOCTH K Tiponu(eparui) B OTBET HA BBEICHUE MUTOTEHOB (BEIIECTB, CTUMY-
JTUPYIOUIUX Pa3MHOKEHUE) B peaKuuu 01acmmpancghopmayuu 1umpoyumos
(PBTJI) ¢ puroremarrmoruauHoM (PI'A) — murtorenom g T-knerok. CHu-
xkeHue nponudepatTuBHoro orseta Ha OI'A cBUAETENBCTBYET 0 HANHUYUH UM-
MYHOIeHUITUTA, OHAKO TPUYHUHBI €T0 MOTYT OBITh pa3znuuHbiMU. [ToBEITICHUE
npordeparuBHoro orera Ha MI'A MOXKET CBUAETENLCTBOBATL O HATMYUU WH-
bexunn UM Kakou-mmbo ayTOoMMMYHHOMN TTATOJIOTHH.

OueHKa GYHKIMOHAJIBLHOIO COCTOSHUA GaronuroB

Jlna ouenku pazoyumapnoii akmueHocmu Hellmpogpuios KPoBH ONPEICIIOT
pacoyumaproe qucno (MPOIEHT aKTUBHBIX (arolUTOR) U (hacoyumapHblii. UHOEKC
(cpemHee KOIMMYIeCTBO MUKPOOHBIX KIICTOK, TIOTTIOIMICHHBIX OTHUM JICHKOIIUTOM).

s ouenku Kuciopooo3asucumoi MUKpOOOUUOHOU CHOCODHOCMU Hell-
mpoghunoe vctions3syioT HCT-mecm (HCT — kpacutellb HUTPOCUHUU TETpa3o-
nutt). [lornomnienue darorutaMu MUKPOOOB COMMPOBOKIACTCS MOBBIIICHUEM T10-
TpeOJIeHNs KUCIIOPOoJa STUMH KIIETKaMHU M 00pa3oBaHHEM MEPEKHUCH BOJOPOIA U
CBOOOJIHBIX PaIUKaNoOB KUcjiopona (Te€ U Jpyriue MOXHO OObeIUWHUTH IMOJ Ha-
3BaHHEM — aKTHUBHBIC (OpMBI KHcioponaa). CyThk peaKIii COCTOUT B TOM, UTO
HCT B npucyTCTBUH aKTUBHBLIX ()OPM KHUCIOPOa OKpAIIUBACTCA B CUHUU LIBET,
a B OTCYTCTBHHU TAKOBBIX OCTACTCS OCCIIBCTHBIM.
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KonnenTpauuio (YpoBeHb) HMMVHOLJIOOYJIMHOB Pa3HbIX KJaC-
coB G, M, A u E B CHIBOPOTKE KPOBH OMPEIIENSIIOT B peakyu npeyunumayiil 8
eene (paouanvras ummynoouggysus no Manvunu) ¢ aHTUTITOOYIUHOBBIMH ChI-
BopoTkamu k IgG, IgM, IgA, IgE.

OnpenesieHne KOHUNEHTPAUNU OTAEJbHBIX HNUTOKMHOB — TJIaB-
HBEIX PETYISTOPHBIX MONEKYII, OMPEACISIONMNX THIT UMMYHHOTO OTBETA, TTPOBO-
TISIT TIOMOUTBI0 UMMYHOPEPMEHMHO20 U PAOUOUMMYHHO20 METOJIOB.

O11eHKA CHCTeMBI KOMILIeMeHTa. OIpeelsitoT FreMOJIMTHYECKYI0 aKTUBHOCTD
KOMIUIEMEHTAa B PEAKIMU TEMONNU3A C UCIIOIB30BAHUEM TE€MOIMTUYECKON CHCTEMBI
(COCTOMT M3 3PUTPOLIMTOB OapaHa U TEMOIUTHYECKON CHIBOPOTKHM). Takxke olleHHBa-
FOT KOJIMYECTBO KOMITOHEHTOB KOMTIJIEMEHTA U BEISBISIFOT TTPOAYKTHI aKTUBALIAH.

HMmmyHOrpamMma

Hyvimynozpamma — pe3ynbTarbl aHAIM3a UMMYHHOTO CTaTyca OpraHu3ma
KaXJIOro KOHKPETHOrO MalldeHTa, KOTOpPbIE BHOCATCS B CIEUMANbHbIM ONaHK,
COIEpXKAIMN TakKe JaHHBIE HOPMAJTLHBIX IMapaMeTpOB UMMYHHOTO CTaryca
JUIT COOTBETCTRYIOIIETO BO3PACTA.

Ha ocHoBaHUU CpaBHEHHUS MMMYHOTpaMMbl WHIUBHJYyyMa (IIAUEHTA) C
JaHHBIMHU HOPMBI C Y4E€TOM NpPaBWUIl HHTEPOPETAUNH NMONYYEHHBIX MOKa3aTelen
CTICTIUATTUCT TI0 KIIMHUYCCKONM UMMYHOJIOTUU (MMMYHOJIIOT) JICNAET 3aKITIOUCHUC
0 HATMYUH OTKIIOHCHHUI M HCOOXOUMOCTH HMMYHOTCPAaITHH.

ITpumep O1aHKa UMMYHOTPaMMBI TIPEACTABIICH HA PUCYHKE 67.

OcHogHble npaguna UHmMeEPnPeMmayul UMMYHOZDAMMbL:

1. KommiekcHBIN aHamU3 HMMMYHOTpaMMBI Oojiee WHGOPMATUBEH, UYeM
OIIEHKA KaXkJIOTr0 MOKa3aTels OTAEIBHO.

2. HeoOXomMMoO y4HTHIBATH KaK OTHOCHTEIbHBIE, TaK U a0CONIOTHBIE 3HA-
YEHMS KaXKIOT0 MOKa3aTellss UMMYHOTPAMMBI.

3. Ananmu3 mokasaresied MOKHO MPOBOJINUTEL TOTBKO € YIETOM KIWHUYECKOU
KApTUHBI 3a00JICBAHMUS.

4. PeanibHyro wHMOpMAIHIO B HIMMYHOTpaMMe HECYT CHIIBHBIC CIIBUTHU I10-
KazaTelnei; caabble CABUTH MO3BOJIIOT MOBBICUTH YBEPEHHOCTD B TIPABUIILHOCTH
CHENAHHOIO 3aKIIFOYEHUS.

5. AHaMM3 UMMYHOTpaMMEI B JUHAMUKE BcerJa Oojiee MHOOPMATHUBEH KaK
B IMATHOCTUYECKOM, TaK W B IPOTHOCTUYECKOM OTHONICHUH.

6. OTCyTCTBHE CIBUTOB B HUMMYHOIpAMME IIPU HAIMYUU KIMHUYECKHUX
CHMIITOMOB CBHIETENLCTBYET O BKIIOUEHHH TTPUCTIOCOOUTEIILHBIX MEXaHU3MOB,
CTPECCOBBIX PEAKLUM.

7. BoiABIieHHBIC CIBUTH B MMMYHOTpaMMe 0€3 KIHHWUYECKHX CHMIITOMOB
uenecooOpa3Ho y4ecTh U BKIIOUWUTHL MAIlUEHTa B TPYINY pUCKA MO Pa3BUTHIO
UMMYHOIEe(UILINTA.

8. st iuarHocTHdeckoil ¥ IPOrHOCTUYECKON OIIEHKH UMMYHOTPAMMBI CIIEYET
YUYUTBIBATH BO3PACTHBIE, [IOJIOBBIE U UHIIMBUIYAIbHBIE HOPMBI JJAHHOIO MAIUEHTA.

9. IlepBoCTEnEeHHYI0 3HAYMMOCTh B UMMYHOTPAMM€E UMEIOT COOTHOIIEHUS
Cyonmonynsauuii KIEeTOK M CHOHTAHHBIX U CTUMYIHPOBAHHBIX TECTOB, HEXKEIU
aOCONIOTHRIE 3HAYEHUS KaKIOTO MOKa3aTels.
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JIabopaTopas EMMYHOIOTHE

Kapra EMMYyHOIOTHI€CKOT0 00C/Ie0BAHE
@ 11.0. bomsHOTO

Bospact Ilon Jara obcremoBAHHA
Jlmarsos

Hopma *
KoamaecTBo 1eAKONHATOB x10° /n (4,5-8.0)x10° /n
Basodmsr % x10%x (0-1) % (20 -100) x10%x
osHHO(HIEL % x105/n (2-5) % (100 - 300) x10%/x
IanoxoATepHbIe HeHTPODIIEL % x 10%/ (2-4)% (100 - 300) x10%a
CermeHToAREpHEIE HEHTPOGHIEL % x10% (45 - 60)% (2200 -4200) x10%x
JhendorHTEL % x10%/1 (25 - 45 )% (1200-2800) x10%/x
MoHOIHTE % x10%x (4-8) % (200-600) x10%/x
DepoTHINIEcKAH cOCTAB THMONATOB HepHepAIeckoH KPOBH:
3pemsie T-mavdomars: (CD31) % x10%1  (45-70) % (540 -1960) x10%x
Xemepsi-ERayKTOpE (CD4) % x105%  (33-50) % (396 -1400) x10%n
Cympeccopsi-xemepst (CDS ) % x10%1  (16-39) % (192 -1092) x10%x
CD4%/ CDS" 1,5-2,0
Harypanssse xeurepst (CD567,167) % x10%1 (5-25) % (60 -700) x10%x
B-mevdpormarsr (CD19°,20°,227) % x10%  (6-23)% (72 - 644) x10%x
Axrasaposasssie T/B movdomars: (CD251) % x10%x (8-18)% (84-504) x10%/n
Axrasaposarssic T/B mnudomats: (CD95 Fas) % x10%x (3-18) % (36 - 504) x10%x
(DyHEKNHOHAILHAS AKTHBHOCTEL HeHTpo(EI0B NeprdeprTeckod Kposa B HCT-Tecte:
CrioHTAHHEL BApHAHT: %o IOIOKHATENBHBIX KIETOK 10-15%
Cramymposarssii BapaaaT (JITIC, samo3an) % IONOKHTEMBHEIX KIETOK 20-80%
@aronmuTapHAT AKTHBHOCTH % 75-80%
AKTHBHOCTE cHCTeMEI XoMmmeMerTa no CH 50 TeM.en. (40 - 80) rem.en.

ChiBOpOoTOYHBIE AMMYHII00Y/IHHEBI:

IgM rn (08-25)r/n
IeG r/n (8.0-16,0) r/m
IgA T/n (0,7-3,0)t/n
Hupxymapyiomue avMyHEsIe KoMmtekest (1THK) youLen. (40 -100) yem.ex.
3axmoueHHe:

Iloammcs Bpada — mabopanta

Pucynok 67 — UMMyHoTrpamMMa (mpuMep O6J1aHKA)
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METOJAbI KOHTPOJIA 5OOEKTUBHOCTHU
ITOCTBAKILIMHAJIbBHOT'O UMMVYHHUTETA

ITog konnexkmuenHvimM uMMyHUmMeEmoM TIOHUMAIOT HEBOCHPHUUMYHUBOCTH
oOmecTBa K TeM WU MHBIM MHGEKIMOHHBIM Oone3HsaMm. OHa co3gaercs ¢ To-
MOIIBI0 MEpPONpUATHH crienuduueckoi MpopUIaKTUKA (HAaTpUMEp, BaKIWHA-
IIUS) U JIPYTUX Mep, MPUMEHIEMBIX OpraHaMH 3/IPaBOOXpAaHCHUS, a TakkKe Ola-
roJiapsi MEpPOIPUATHSAM 110 IOBBIILIEHHIO MAaTEPUAIILHOIO U KYJIbTYPHOI'O YPOBHS
KW3HU HaceNneHus (YIydIIeHUE YCIIOBUN KU3HU, TTUTAHUS U JIp.).

HUmmynnan npocnoiika Hacenenus — J0OJA HacellcHUS (B IPOICHTAX),
obnanarorias HEBOCIIPUUMYHBOCTBIO K KOHKPETHOMY MH(MEKIIMOHHOMY 3abo0Ie-
BaHWIO (BKIFOYas MPUBUTHIX U TiepeboieBmux). OHa onpeieNsscTcs ¢ MOMONIbIO
pPa3IMYHBIX UMMYHOIIOTMYECKUX peakuuil. Eciam 4mcio BOCIHPUAMYHUBBIX JIHIL]
HEBEIMKO 1 OHU OKa3bIBAIOTCS B OKPY:KEHUU HEBOCIIPUMMYMBHBIX, TO 0ONIE3Hb HE
MIOJIYHaeT pacipoCTpaHEHHUE.

IHocTBakuMHAIBHBI KMMYHHUTET — UMMYHHTET, KOTOPBI pa3BUBACTCA
1ocJie BBEEHUS BAKLUHEI.

s oneHKW COCTOSTHMS MCKYCCTBEHHOr0 MOCTBAKIIUHAIBHOTO HMMY-
HUTETA HCHOJB3YIOTCS cJIeYIoIne MeTOAbI:

® [IOCTAaHOBKA CEPOJIOTMYECKUX PEAKIIUNA C CBIBOPOTKAMU BaKLIMHUPOBAHHBIX;

® KO>KHbIE UMMYHOIIOTUYECKHE TTPOOKI;

® KOKHO-aJIIepTUYeCKUe MPOOHI.

O11eHKa COCTOSHHUS UMMMYHUTETA Y HACEIIEHUS TIPOU3BOIUTCS B OCHOBHOM K
HHQPCKITNSAM, YIIPABISICMBIM CPCACTBAMH  CHCIU(PHUICCKON TPOPUIAKTHKA —
Tu(Tepus, CTOTOHSK, KOKIIOII, KOPh, KPacHyXa, SMHUIEMUYCCKUI MApOTUT | JIP.
[IpoTtus >TUX UHMeEKIUN UMetoTcsa P deKTUBHBIC BakIMHBLL. KpoMe Toro BhIOO-
POYHO OCYIIECTBIAIOT KOHTPOIb 3(PPEKTUBHOCTH UMMYHOITPODUIAKTHKN U CO-
CTOSHUA KOIUIEKTUBHOTO UMMYHUTETA K TPUIITY, TOTUOMUETUTY, TYOEpKYIE3y,
TYJSAPEMUH, OpYIICIIIe3y U IPYTUM HHOCKITHSM.

Ceponozuueckuti KOHMPOJIp 32 COCTOSHUEM U JUTUTENBHOCTBIO COXpaHe-
HUS TTOCTBAaKUWHATLHOTO UMMYHHUTETA HEOOX0OUMO OCYWECMBISAMb CUCmemMa-
muyecky METOJOM BEIOOPOUHOTO CEPOJIOTUYECKOr0 00CIeAOBaHUS PA3THYHBIX
rpyni Hacenenns. Q6cnedosanuro nodjexcam PUBATHIE IETH U TOAPOCTKH OT
3-x go 17 met u B3pocasie crapuie 20 ner. CeposIorTHdecKuii KOHTPOIEL CIEAYET
ITPOBOIAWTE, HAYWHAS ¢ TPYIII JIeTel 3-X JIET HE paHee, 4eM gepe3 6 MecsIeB 1o-
cie nocnennel npuBuBKU. s ob6cnenoBanus cieayeT BLIOpaTh 4 KOJIIEKTUBA
OJTHOW BO3PAacTHOM TPYNIIBI, HE MEHEE 25 YelloBeK B KaxkIoM KoiurekTuse. Ce-
POIIOTHYECKUA MOHUTOPHUHT HPOBOOSIM NYMeM Cepolo2UYecKo20 UCCLe)08aANS
CbIBOPOMOK KPOBU npusumslix mooeil. Yaile BCEro npumeHsiiom cepolo2udecKue
peakyuu — PHI'A ¢ »putpoumTapHBIMU aHTUTEHHBIMH JTHATHOCTUKYMAaMH,
NDA nns BeiseaeHus crieniuuueckux AT U ompeleTIcHUU WX KOHIICHTPAITHH.
KpoMe sTux peakumil Takxke HPUMEHSIOT U JIpyrue MeTojbl. [ BBISIBICHUS
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VMMYHHUTETA K KOKJITIOITY CTaBUTCS PA; MOCTOSTHHO KOHTPOJIUPYETCS U COCTOSTHUE
UMMYHUTETa K BUpycaM rpurma ¢ noMmoiibio PTTA. Tlporonutcs Takke BbIOO-
POUHBIN KOHTPOIIb UMMYHHUTETA K TTIOTMOMUENUTY Y IETEH C MOMOIILI0 PEaKIUH
HEUTpAIM3aI[UU BUpyCca UMEIOIIUMU B CBIBOPOTKE AT Ha KyIbType KIIETOK.

JI71s KOHTPOJIT UMMYHUTETA K AUPTEPUN B AETCKUX KOJUIEKTUBAX paHee Npu-
MEHANACH KONHCHAA UMMYHOT02u4ecKkasa npooa 11luka — BHYTPUKOXHOE BBEJIEC-
HUC MUHUMAITLHOM JTO3HI Pa3BEJICHHOTO JUGTEPUNHOTO TOKCHHA (TIPH HATMYUU B
KpoBH JiocTaTouHoro Turpa AT (aHTUTOKCHHOB) BBEICHHBIN TOKCHH HEHTpAIM3Y-
€TCS U KOKHAS PEaKIUs OTCYTCTBYET). B Hacmosiuwee epemst, KpoOME MIPUMEHEHNS,
Harpumep, PHI'A, moxHo onpeaenath AT k audTepuitHoMy TOKCHHY B CHIBOPOT-
KE KPOBH YCIIOBCKA B peakyuu Heumpaiu3ayuy B KyJIbType KICTOK.

[TocTaHoBKA KoMCHO-aIepeudecKoll npobbl ¢ TYOepKyIMHOM (TIpoba
MaHTYy) 1103BOJISET BBIABUTHh HAIMYHE HECTCPHIBHOIO HIMMYHHTETA K TyOepKy-
ne3y. OcymiecTBIseTCS TakKe KOHTPOIb 3 ()EKTHBHOCTH BaKIIHHOIPOMHUIAKTH-
KU TYIIpEeMUU MyTEM TTOCTAHOBKM KOXKHO-AMIIEPTUUECKON MPOOLI ¢ TYISIPUHOM.
[Ipu oTpHIaTEIEHON MPOOEC — UMMYHHUTET OTCYTCTBYET.

IIpoBenenre MMMYHOJOTHYECKOTO KOHTPOIA 3(PGEKTUBHOCTH BaKIIMHO-
MTPOPUIAKTHKN TO3BOJISET TPOBECTH IMUIAEMHUOJIOTMUECKYI0 OLIEHKY YPOBHA
MPOTeKTUBHOI 0 MMMYHHUTeTA (T. €. OIEHUTH (haKTHUCSCKYIO 3alIHUIIECHHOCTD K
JAaHHOUW MHQEKIUK) U KaueCTBO MPUBHBOYHON paboThI. JlaHHbBIE O CEpOHEraTHB-
HBIX JIUIaX, HE UMEIOIIUX 3amuTHOrO TUTpa AT, IepenaroTcs B NOJUKIUHUKY
TS pa3pabOTKU UHAUBUIYAIBHBIX CXEM UMMYHU3AIUU. YposeHb npomekmus-
HO20 UMMYHUMema He HUKE MUHUMAJILHOTO B KaKJIOW BO3PACTHOM TPYIINE B
TIOTYNSIIUY demeil B TIENOM JOIDKEH cOCTaBIATh 90 %. 1Ipu yMeHBIIIEHUH 3TOTO
oKkazaTeNss HeoOX0IUMO TIPOROJIUTH KOPPEKIIUIO BAKIIMHOMPOGUIAKTUKU. Vpo-
8EHb NPOMEKMUBHO20 UMMYHUMema HE HUKC MUHUMAILHOTO Y 83POCAbIX JIUY
JIOJKEH COCTaRIATh 75 %. Eciiu B pe3ynbTraTe BaKIUHAIIAKA JTOCTUTHYTO 3HAYU-
TeIbHOC CHIYKCHUE 3a00JICBAEMOCTH, HO IPH 3TOM KO3(DGOHIITNEHT HMMYHOJIOTH-
yeckol 3(D(PEeKTHBHOCTH OKa3aiucs HEeBBICOKUM (MeHee 90 % y mereii m 75 % y
B3POCIIBIX), TO 3TO CBUACTCIBCTBYET O HCYCTOMUMBOCTH JOCTUTHYTOTO 3MUJIC-
MHOJIOTHYICCKOTI0 OJIArOMOIYIrs U BO3MOXKHOM ITOBBIIIICHHH 3a00JICBAEMOCTH, B
TIePBYIO 0Uepe/ib, B CJIa00 3alIUIIEHHBIX IPYIIIaXx.

buosiornyeckuii (AKCMEPUMEHTAIBHBIN) MEeTO

Buosornyeckunii MeTox Mccjlel0BaHUs — COBOKYIHOCTH CIIOCOOOB MC-
KYCCTBEHHOTO BOCIPOU3BEICHUS KIWHUYECKOW KApTUHBI WHQPEKIMOHHBIX 00-
Je3HCH WM UX CUHAPOMOR Ha 1a00paTOPHBIX KUBOTHBIX.

Imom memoo npeciedyem maxxce pso opy2ux yeueu.:

1. AnarHocTuka NHQEKITHOHHBIX O0Ie3HEH.

2. BrijeneHue U wacHTUGUKAIIUS YUCTON KYIbTYpPhI BO3OYAUTEIIA.

3. OnpeneneHne NaTOr€HHOCTH U BUPYJIEHTHOCTH MHUKPOOPraHU3Ma.
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4. Boinenenue U uAeHTHOUKALINS SK30TOKCUHOB MUKPOOPTaHU3MOB.

5. lonyuenne nMMyHOIpenapaToB (MMM YHHBIX CBIBOPOTOK).

6. TlpoBepka 6e3BpeaHOCTH U A(DPEKTUBHOCTH JIEUESOHBIX TpernaparoB (B
TOM YHUCIIE XUMHOTEPANIEBTUUECKHUX TPEMapaToOB, UMMYHOIIPEMIAPATOBR).

7. KynbTuBUpoBaHUE BUPYCOB (T. K. BUPYCHI SBJISIOTCS OOJUTraTHBIMU
BHYTPUKJIETOUYHBIMU TTapa3suTaMHu).

ITansl OHOJIOTHYECKOr0 MeToIA:

1. 3a6op MaTtepuasa. MaTepuan 115 UCCICIOBAHUS 3a0UpaeTCs B acerTH-
YECKUX YCIOBUSX, B CTEPUILHYIO TIOCYIY, TOMOTEHU3UPYETCS U UCTIONBb3YETCS
IUTS 3apakeHUs Kak MOXKHO OBICTpee.

2. Bri6op ;1abopaTopHoOro :KUBOTHOro. BeiOOp BUia, TUHUY, BO3pacTa 1
oJ1a YXUBOTHBIX JUKTYETCS IENIMU HccllefoBaHui. B kauecTBe mabopaTopHBIX
KUBOTHBIX HauOoJee MTHPOKO HUCIONB3YIOT OEIBIX MBIMIEH, MOPCKUX CBUHOK,
OeIbIX KphIC, KpolKoB. ClielnaibHbIC UCCIICIOBAHUS IIPOBOAT Ha 00C3hsIHAX,
cobakax, KPyITHOM U MEIIKOM POraToM CKOTE, JONIaIsIX, HEKOTOPLIX BUAAX JTHU-
KHUX XUBOTHBIX. B onsim Oepymcs 310pOBBIC KUBOTHBIC, OJTHOTO BHJA, IOIA,
BO3pAacTa, BECa U COMACPKANECA B OJJUHAKOBBIX YCIOBUAX. KUBOMHbBIX MADKU-
pyrom Kpackoi, Tu0o 3aKpernisas Koibla Ha JankaX WK IPYriMU CIoco0aMu.

3. ®ukcanus KUBOTHBIX NPH NPOBeAeHUM Hccled0BaHUH. Bo spevsa
3apasicerust HCUBOMHOE QONNCHO DbIMb HENOOBUICHBIM, €T0 (UKCHPYIOT C TIpUMe-
HEHHUEM CIeNUATbHBIX TPUCTIOCOOIEHUM (CTalKK, CTOMKU) TN PYKaMHU.

-

Hanpumep, y ©Oemoif wmbImm
3aXBAThIBAKOT KOXY CIIMHBI Ha 34-
TBEIJIKE OOJNBLIINM U YKa3aTeIIbHbIM
najbllaMu JIEBOH PYKH, a OCTallb-
HBEIMU TallbIIAMH  ITOW K€ PYKHU
YACPKUBAIOT 3aJJHUC KOHCHHOCTH
U XBOCT (PHUCYHOK 68). DTH %€ Ma-
HUIIYIIAIOUNY  MOXHO  BBIIIOJIHATH
pasieNbHO ABYMs pyKamu. Pukcu- Pucynok 68 — ®uxcanun 6e0ii MbIIIH
pPOBAaHHOE KUBOTHOE PACIOIATal0T TIPU MPOBE/IEHUH HCCTeNOBANMI
B HYKHOM ITIOJIOKCHHH.

4. 3apaxkenue Jad0paTOPHLIX ;KUBOTHBIX

Memoowt 3aparceHus 1a00pamopHbIX HCUBOMHBIX. 3APAKEHUE )KUBOTHBIX
IIPOBOMAT OJHUM U3 cIOCO0O0B (HAKOKHBIMN, MOAKOKHBIM, BHYTPUKOKHEIN, BHYT-
PUMBIIIICYHEIN, BHYTPUBCHHBIN, BHYTPHUOPIOIIMHHEIN, WHTpalepeOpatbHbIH, Tic-
pOpaTLHEIN, UHTpaHA3ALHEIN U JIp.) B 3aBUCUMOCTH OT Tpomu3Ma Mukpooa. Ile-
per 3apaKCHUEM MICPCTh Ha MECTE BBCACHHS MaTepHalia yIaIsatoT (BBIOPUBAIOT).
Marepuan BBOAIT ¢ COONIOIEHUEM TPABUII ACENTHKH (KOXKY MOJABEPraloT aHTH-
CENTHICCKON 00paboTKe (HoHOM HACTOMKOM); HCIONIBb3YIOT TONBKO CTEpUIIbHBIC
HHCTPYMEHTHI). [Tpu 00NIC3HCHHBIX BMCIIATCIHLCTBAX IPOBOIST aHCCTC3HIO.
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Haxooicnoiti cnoco6 zapasicenus. llpencrasnsger co0oil BTUpaHHWe MaTe-
prana cTepuIbHOM CTCKISHHOW TalouyKoW B BRIOPUTHIN ydacTOK KOXH WIH B
CKapu (PUIIMPOBAHHYIO KOXKY.

llookoorcnoe 3apasicenue. Koxy KMBOTHOTO 3aXBaThIBAIOT B CKIIAAKY U B
OCHOBAaHME KOXHOHU CKIAJAKW BBOIAT UIUIY IINPULE, JAJIEE MEIIEHHO BBOJST
HY)KHO€ KoIlnuecTBO Marepuana (0,5—2 MIT) B 3aBUCHMOCTH OT BHJA KUBOTHOTO,
3aTEM OTITYCKarOT CKIIAJIKY.

Buympuxooicnoe sapascenue. Marepuan B oobeme 0,1-0,2 M1 BBOJAT B
KOXY TOHKOW OCTpoH HUTriol (TyOEepKyITWHOBBIM IIMPHUIIEM) CKOCOM BBEPX MOJT
ocTpbIM yrinoM. [IpaBunbHO BBelEHHAs Wria BHUJHA CKBO3b JMUIAEPMUC U Ha
MeCTe HHBEKINH 00pa3yeTcsa B3yTHE, MOX0XKee Ha «TMMOHHYIO KOPOUKYY.

Brympumviuueunoe 3apasicenue. Martepralil BRBOIUTCA B MBIIIIEUHYIO TKaHb
BEpPXHEW 4YaCTH 3aJHEN KOHEYHOCTH JKUBOTHOIrO. OCTpUE WITIBI HANPABISIOT
MIOYTH MEPINEHANKYIIAPHO YUACTKY.

Buympuesennoe 3apasicenue. HbEKUIUIO NMPOU3BOIAT B XBOCTOBYK BEHY
MBIIIEN WA KPBIC, KPAeBYIO BEHY yXa KPOJMKOB, IPEMHYIO BEHY MOPCKUX CBH-
HOK. OOpabaThIBalOT KOXY Hall BeHOM. [[ns mydniero HamolHEHUs BEHBI €€ Ie-
pOKUMAIOT HIDKE Oyayliero BBEACHHS WM KOXYy oborpemator Teruioi (55 °C)
BOJON. MarepHall BBOJAT MEJUICHHO I10 HAllpaBJIECHUIO TOKAa KPOBH.

Buympubprowunnoe 3apasicenue. KuBoTHOE pacrionararoT BHU3 roloBOM
WIN B HAKIIOHHOM TMOJOKEHUH, YTOOBI H30eXarTh NOpaKeHN KUILIEIHUKA UTTIOH
(BRHYTpEHHUE OpraHbl TIepeMeniaTes 0Jmke K quadparme). Takxke Bo n3bexa-
HUE TOBPEKIACHUS BHYTPEHHUX OPraHOB IIOJB3YIOTCS UTJION € TPUTYIUICH-
HbIM KOHLIOM. UHBEKIUIO IeNaloT B HUKHEH TpeTH KHUBOTA, COOKY OT cpej-
HEH JTMHUH, JepKa UTITY TIOJI MIPSIMBIM YIJIOM, TIPOKAJIBIBAIOT OPIONTHYIO CTCHKY
(TTpy 3TOM OIIYIIAETCS «ITPOBAI» UTITHI B OPIOITHYIO MOJIOCTB).

Humpayepebpanvuoe (suympuuepentnoe) 3apascedue. Mblliel U Kpbic 3a-
pakaroT Kak Moj oOIMIMM HApKO30M, Tak W 0e3 Hero. Marepuan BBOJAT IUIIPH-
IIEM C TOHKOW WTIJION Ha PacCTOSHUM 1—2 MM OT TOYKH TIEpPECEUECHUS CpellHEH
JVHUM 4epera ¢ JIMHUEH, COESNMHSIONIEW HapyXHble yribl rna3. Kpoamkos u
MOPCKHX CBHHOK 3apaXkaloT IyTeM MPOKOJa TOHKOHW KOCTH B 00JacTH HaJrma3-
HUYHOU 00po37bl. Y KPYITHEIX KUBOTHBIX TTPOUZBOJISIT TpeMaHaIHIo uepera.

Ilepopanvroe 3apasicenue. 1TponU3BOIAT BBEIEHHE 3apa3HOro MaTepUaa XKu-
BOTHOMY B POT, UJIM HEMOCPEACTBEHHO B JKEITYJOK Hepe3 3TaCTHUHBIN 30HI. O0B-
€M JKMJIKOCTH, BBOXUMOH NEPOPAILHO, 3aBUCUT OT BUJIA U BO3pacTa JKUBOTHOTO.

Humpanazanenoe sapasicenue (uepes noc). 1Ipon3BoAsT 3akKanbiBaHUE
Marepuana B HOC CTEPUILHON NHUIETKON WM UTIION, HajeTol Ha mmpuil. [Ipu
3TOM crioco0e 3apaXkeHus] TPUMEHSIOT JETKUM HapKo3.

5. Habmronenue 3a :KUBOTHLIMU. Perucrpanusi mpusHakoB 3adoi1eBa-
HHSA 3aPAKCHHOTO KUBOTHOTO MITH €T0 THOECIH.

6. Ilpumxusnennslii 3a00p MaTepHaga OT KHBOTHOIO M IPOBEAEHHE
0AKTEPHUOIOTMUYECKOr0 U CEPOIOTMUECKOro UecjieloBaAHMA, TIOCTAaHOBKA aJliep-
THYECKOH ITPOOHI.

117



7. BekpeiTHE Tpyna Ku- a8 oGuapymenns
BO30y anTeas

BOTHOT'0, U3y4€HUE I1aTOJIOrO-
aHaToMM4YecKoM W maTomopdo-
JOTHYECKONW KapTHHBI, IIPOTO-
KOJILHBLIM IMMOCEeB OPraHOB I1aB-
MUX WIH YOUTBIX >XUBOTHBIX

(a0t BEISBIEHUS 0OCEMEHEHHO- f’\‘

CTH U BBIACIICHUA qUCTOMN KYJIb- (‘.’f” &

Typel), TMPHUCOTOBJIEHHE MAa3- D g
KOB-0THE€YATKOB 13 BHYTPCH- Pucynok 69 — Tlocer OpraHoOB KUBOTHBIX,
HUX OPraHoB (PUCYHOK 69). IPUIOTORJICHHME MA3KOB-0TIEYaTKOB (CXeMa)

lpu eckpvrmuu mpyna 1a60pamopHoco HCUBOMHO2O He0OX00UMO COO.10-
damu credyroujue YCiosus:

1. Mexly cMEpPTBIO U BCKPBITHEM Tpylla KUBOTHOI'O JOJIKHO IIPOXOIUTH
KaK MOXXHO MEHBIIIe BPEMEHHU, TaK Kak KHIedHas ¢opa Aaxke MpH TeMIiepary-
pe€ XO0JIO0ANIbHUKA IIPOHUKAET B TKAHU, KPOBB, OpraHbl yepe3 20—27 yacoB.

2. BekpoiTHE Tpyma, B3STUE MaTeprana i ero UCCIEI0BAHNE POU3BOIAT B YC-
JIOBUSIX, MPEIOXPAHAIONIUX OT 3arPsI3HEHUS MOCTOPOHHUMU MUKPOOPraHU3MaMHU.

3. 3BiieyeHHBIN MaTepuall 10 MOMEHTA I10CEBa HE JIOJLKEH COlPUKACAThCA
¢ Ae3UH(GUIHPYIOTIAMH CPEICTBAMH.

4. Bce nabntofeHus BO BpeMsl BCKPBITU, a TaK:Ke Pe3yJIbTaThl UCCIEA0Ba-
HUS TIPOTOKOJIIUPYIOTCS B CIEIHATLHOM KYpHAe.

5. TIpu BCKpBITUM TpyTa U €ro UCCIeIOBAaHUH HEOOXOIUMO MTPEIOTBPATHTD
BCAKYFO BO3MOKHOCTh HH()UIIMPOBAHUS JIUII, TPOU3BOISIIINX BCKPHITHE.

Iloozomoexka nozudouLezo HCUGOMHOZO K GCKPHIMUIY TIPOU3BOAUTCS Clie-
IYIOIIUM 00pa3oM: >XMBOTHOE 3aXBAThIBAIOT MNHHIIETOM, KIaayT OpIOIIKOM
BBEpPX HA CIEUMANBHYIO IOCKY, TOMENICHHYIO B YMAIUPOBAHHBIN JTOTOK, U TPHU-
KPEIUISIOT K TOCKe 3a YeTwipe Janku. [IpousBoadar ocMoTp Tpyrna U OTMEUaroT
BHEIIIHHUE IMATONOTUYECKUE U3MEHEHUS, €CIU TaKOBBIE UMEITcA. Bcio mepcTh
JKUBOTHOTO CMauUBAIOT Ae3uH(peKkTaHTOM (crupT, 5 % kapOosoBas KUCIOTa,
5 % xnopamun). Koxy paszpesatot '
110 CPEJIHEN JIMHUU KUBOTA OT CHM-
bu3a 10 HIWKHEW YeTOCTH, 3aTeM
JIeNaoT OOKOBBIC pa3pesbl K Iepe-
HUM M 33agHuM nanam. Koxy otce-
Napo-BbIBAIOT, OTBOPAYUBAKOT B
CTOPOHBI U MPUKAILIBAIOT K ILJIa-
ctuHe (pucyHok 70).

OTMmeuaroT u3MeHeHus B TOJ-
KOKHOU KIIETYaTKE: pacCIIMPEHUE CO- PrcyHok 70 — duKcamus Tpyna
CYZIOB, OT€K, KPOBOU3NUSAHUA U T. 1. KUBOTHOTO JLJIS BCKPRITAS
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Bcexkpoimue navuunarom ¢ epyoHou nolocmu, BeIpe3ast U OTKUABIBAs TPyId-
HYy KBepXY. [IpoU3BOIAT OCMOTpP IpyAHOM MOJOCTH, OTMEUYAIOT HAaJM4YUE UIIN OT-
CYTCTBHE dKCCyJara B HEW, U3 KOTOPOTO AENAOT Ma3Ku U TOCEB B IMUTATENBHYIO
cpeny. OTMedatoT BHEIIHUM BUJ JIETKUX M cepAaua. Kposs U3 cepaua 3aduparoT
ITPOKOJIOM TTACTEPOBCKOM TUIIETKOM; € TTOCIENYIOIIUM ITOCEBOM KpoOBH. Jlenaror
Ma3KH-OTIEYaTKH U3 TKaHEeH JIeTKUX M MmieBphl. [Ipn HeoOX0IUMOCTH 3a0UpatoT
W3 OPraHOB TPYIHOU TTOJOCTH KYCOYKH TKaHEW. /[anee npoeoosm eckpvimie u
uccnedosanue oprownou norocmy. 1IpUNIOIHSIB TUHIIETOM OPIOUIHYIO CTEHKY,
pa3pe3aroT ee HOXXHHIIAMU OT AuadparMel 10 J0o0Ka U OTBOASIT B CTOPOHEBI 00pa-
30BaBIIKECS MBIIICYHBIC JIOCKYTHI. 1Ipy Hamuyuuy sKccyara ero 3aceBaroT B IIH-
TaTENbHYIO Cpely. 3aTeéM TIIATENbHO OCMAaTpPUBAOT M HCCIEAYIOT OpraHbl
OprOIIHOM MOJOCTH (KUMICYHUK, TICYeHB, TTOYKH, CENe3eHKY U Jip.). B3sTue ma-
Tepualia U3 MAapeHXUMATO3HBIX OPraHOB IPOBOIAT CIECIYIOUIMM 00pa3oM: I10-
BEPXHOCTh OpraHa IMPMKUTAlOT HArpeThbiM B IIJIAMEHU CHUPTOBKM CKAJIBIENIEM;
MPUAKEHHBIN yJ4acTOK OpraHa NpPOKaNbIBAlOT CTEPUIBLHOM NAcTEpOBCKOW TTH-
MIETKOW C OTTAHYTBIM KOHIIOM WIIM CTEPUIIBLHOM IETIICH; B3ATBIM MaTepra 3ace-
BaIOT B JKUJKHE W IUIOTHBIE NTUTATEIBHBIE CpeAnl. [ mpuUroToBneHns Ma3KoB
BEIPE3AFOT KYCOUEK TKaHU OpraHa U MTUHIIETOM T'OTOBSIT Ma3KH-OTIIEHaTKH.

Ilocne éckpormusa Tpymn XKUBOTHOTO M TPYIHBIA MaTepuan o0e33apakuBa-
10T, aBTOKIIABUPYA WIN Cxkuras. [ToceBbl MOANMUCHIBAIOT U TOMELIAIOT B TEPMO-
ctaT. Bce MHCTPpYMEHTEI, TOTOK, HOCKY AE3MHPHUIIUPYIOT U CTEPUIU3YIOT. Tpy-
Bl JKUBOTHBIX, TABMIMX OT 0CO0O OMACHBIX MH(EKIUU, BCKPHIBAIOT B CIIEIIH-
ATBHBIX TIOMEIEHUNX C COONMOIEHUEM 0COOBIX MEp MPEeOCTOPOKHOCTH.

8. Unentudpukanus BeLICJICHHONH KYJIbTYPbl MUKPOOPTaHU3MOB.

9. 3akJIr0YeHue 1Mo pe3yJbTaTaM Hccilel0BaHU.

Ounenka meroaa

Metoa BBICOKOYYBCTBHTEIIECH, MOXKET OBITh MCIOJIB30BaH HA paHHUX 3Ta-
max 00JIe3HU, HO HEe BCer/ia JOCTYIICH, JIOPOT, JITUTeIeH, HeOe30IMaceH.

B Hacrosmiee BpeMs B KaUecTBE JHAHOCTHKH HH(MEKIHUOHHBIX 3a00j1cBa-
HUM OMOJOTMYECKUil MeToi 3aMeHeH Ha 0ojiee COBpEeMEHHBIE, SKOHOMHUECKHU
BBITOJTHBIC METO/IBI J1a00PaTOPHOM JINATHOCTHKH.

MOHCKYﬂﬂpHO-FEHETquCRHﬁ METOA

CoBpeMeHHEIH TEepUoJ Pa3BUTHS MUKPOOUOIOTHH XapaKTepU3yercs Hc-
CIEIOBAHUEM MUKPOOPraHU3MOB Ha T€HETUYECKOM ypoBHE. B CBsI3u ¢ 3TUM B
COBPEMEHHON MEIMLIMHE Bce OOJbIlIee paclpoCcTpaHEHHE MOTydar0T MOJIEKY-
JASPHO-TEHETUYCCKUE METOJIBI MUKPOOUOIOTHYCCKON JTUATHOCTUKU, KOTOPHIC
SIBJITFOTCST KCIIPECC-METOAAMH JIMATHOCTHKHU (OOHAPYKCHUC W HACHTH(PUKAIIN
MUKPOOPTAHU3MOB HEMOCPEACTBEHHO B OUOJIOTHUECKOM MaTepuaje MarueHTa,
0¢3 BBIZICIICHUS YUCTOM KYIBTYPHI). B 0CHO8E MOACKYIAPHO-CEHEMUUECKUX Me-
MOO08 J1IeAHCUM UCHONBI0BANUE KOMIIEMEHMAPHO20 C8A3bIBAHUS HYKICOMUOO8.

119



U3BecTHBIE B HacToOsMIee BPEMs pEeakIMU MOXHO pa3leluTh Ha ABE OONb-
IKE TPYIIIIHI.

K nepeoti epynne oTHOCATCS METOIBI TTPSIMOTO OOHAPYKEHUS crienuduue-
ckoM nocnegoBarensHOCTH HyKieotnnoB (JJHK nim PHK) mpu momorum koport-
KMX OJMTOHYKJIEOTUIHBIX OJHOLIETIOYEUHBIX ()parMeHTOB, MMEIOUIUX METKY.
OTU peaklUnu TOIyYUuIu CIeAyIolie Ha3BaHUs: peaKusl ruopuIn3auun HyK-
JenHoBbIX kucaor uau Meton JJHK-30H10B, 111 MeTox MoJeKyISIpHOU THO-
PUIM3ALNH.

Bmopas epynna MmeTonoB ocHoBaHa Ha aMIIM(UKAUUA — HUKIUYECKH
MOBTOpAONICHCS pelTuKaiuu in vitro uckoMoro ¢parmenta [JHK (PHK).
AMInQUIpoBaHHBIH (parMeHT 3aTeM BBIABIACTCS MyTeM aiieKTpodopesa B
relic UK ¢ UCTTOIb30BaHUEM THOPHUIM3AIIMOHHOTO aHanmm3a. K aToit rpynme Me-
TOJOB OTHOCUTCS MoJuMepa3zaHasi nenHasi peakmus (II1IP). B nacrosmice
BpeMs pa3padoTaHO MHOTO MOJAM(DUKALMIA 3TON peakluy, a TakKe aMIUn(huKa-
LUUOHHBIE TECTHI, MPUHUUNHATILHO oTnudatoutecs ot ITHP, ogHako uMeHHO T0-
aUMepasaHas IeMHas peakius HanboJIee MIMPOKO MCIMONB3YETCsA I JHarHo-
CTHKH Pa3TMYHbIX (hOpM HHPEKINOHHON MATONOTHH.

METOJI MOJEKYJITSIPHOM TUBPUAW3ATINNT
(METOJI THK-30HJIOB)

B ocnose memooda nexutr cnocoOHOCTh HYKIIEMHOBBIX KUCIOT K THOpHUIN-
3allMM — 00pa30BaHUI0 JIBYXIIEMOYEYHEIX CTPYKTYP 3a CUET B3aUMOAECHCTBUS
KOMIUIEMEHTapHBIX HYKJIEOTHO0B, B YaCTHOCTH, peaKUWs THOpUIAN3ALUUN CIie-
UU(UYECKUX ONUTOHYKIEOTUAHBIX 30HIIOB, MEUEHBIX, HATIPUMED, PaTuOaKTUB-
HBIM U30TONOM (Wiin QumoopoxpoMoM) ¢ obpastom BeigeneHHon JJHK mzyuae-
MOI'0 MUKPOOPranu3Ma.

JHK-30H1 — 3TO OIHOIEMOYEYHBIM MEUEHBIH (PaJIMOaKTUBHEIM H30TO-
oM (*’P), dmroopoxpomom u z1p.) pparment JTHK, Hecynmii cenubuaHEi 1is
JAHHOTO BUIa OakTepuil TeH. dmu (hpacmenmvl HYKIEUHOBIX KUCLIOM NOAYYA-
}om: a) IPU PECTPUKINU (pacCUIETUIEHNH MOJIEKYIHl Ha JBE IEMOYKH) ydacTKa
JHK u3BeCTHBIX MUKPOOPTaHU3MORB; 0) MTyTEeM XUMHUECKOTO CHUHTE3A.

BapuaHThl IpoBeAeHUsA MOJIEKYJISIPHON TUOpUIU3ALUM (pUCYHOK 71):

Memoo zubpuousayuu na meepooil paze. [lpunyun memooa 0OCHOBAH HA 2UD-
puouzayuu 30H0Q Ha MEepOoli NOBEPXHOCHIIY, B KAYECTRE KOTOPOM Yallle BCETO HC-
IOJIB3YIOT MOIMMEPHBIN MeMOpaHHBIH (HUITLTP, HalpuMep, HEIITOHOBYHO MEMOpaHy.

Peaxrust Ttubpuauzanuu cocmoum u3 ceoyioujux 3manos:

1. Beigenenue JIHK u3 uccnenyeMbIXx MUKPOOOB, JCHATYpaIUs U PEeCTPUKITUS
(Hapeska pecrpukTazami ) MoJiekyiibl JIHK (Hy»XHBI 0IHOIICIIOUCYHBIC YHACTKH).

2. ®ukcanus oOpa3la HYKICMHOBOW KUCIIOTH Ha TOJMMEPHOW MeMOpaHe.
[Ipn HaHeceHuu dparmentoB m3ydaeMod JJHK Ha MeMOpaHy B BHIE ToOUCK
(okpyrmast ¢opMa MATHA) — dom-cubpuouzayus, B BHUAC TOJIOCOK — CIOM-
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euopuousayus. Bnom-euopuousauus no CaysepHy — cay3epH-0J10T: HEOObIINE
dbparmentsl uzydaemoil JJHK npeapapurensHo pa3nenstoT N0 OTHOCHUTEILHOM
MOJIEKYJISIPHOM Macce SIeKTpohope3oM B TOIHAKPUIAMUAHOM Tele, 3aTeM
JIHK nepeHocsT u3 rens Ha TOBEPXHOCTHL MEMOpaH.

3. Baecenue JIHK-30Hma. Eciu 3084 kommnemenTtapen ¢ JJHK uccnenye-
MBIX MHKPOOOB, TO MPOW30MAET CBS3BIBAHME, T. €. THOPHAM3AIUS; HECBSI3aB-
U ECs 30HIBI YIATSIOT POMBIBAHUEM.

4. Jlerexuusi U y4eT pe3ylbTaToB PEaklUH, HAlPUMEDP, C IIOMONIbIO aBTO-
paguorpaduu (npu ucnonszoBanun JIHK-30HI0B, MEUEHHBIX paJiOaKTUBHEIM
U30TONOM) WIIA B JIFOMUHECIIEHTHOM MUKPOCKOIIE (B ClIydae HUCIOIb30BAHUS
dumoopecueHTHoIX IHK-30H10B), 1 ap.

[ ubpuausanus ubpuau3anys in situ
Ha TBepHo# daze
Haunecenne / D \ Jlenarypauus

£ 2 1 uHKyGauus

HCCeayeMBIX

o6pasiios Ha GPHILTP l ¢ JIHK-30H/10M
Huxybauua . _
; OTMBIBAHHE,
N m{mx;i:?lﬁzm obpaboTra
doToamynLcHeH
Mukpockonusi

30HBI CBA3LIBAHHS
JHK-30111a

AspTopajuorpadusi
['uOpuau3aums
B XXKHIKOH cpene

JoGasiieHune Jobasnenne
JIHK-30Ha2 KoprycKyn
(j+) @ -—
Copbumus '
HukyGauus rHOPHAHBIX OcaxzaeHse
MOJIeKyJl ;l E
: *
OrMbiBaHHE
JlenaryprpoBanHbiii "

obpazen

Pucynok 71 — CxemMa BAPDHAHTOB IPOBeAeHUS PeaKIUun
THOPUAN3AIUY HYKJICHHOBBIX KUCJIOT
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Memoo zuopuouzayuu in situ. 1Tpu arom Mmanunynsuuu ¢ JJHK nposoosm
6 UHMAKMHBIX 00pA3yax MKaHU (MKAHEsbIX cpe3dax), Quxcupyemvix Ha npeo-
memuom cmekne. Tlocne uaky6amuu ¢ [JHK-30n10M Ha cTekio HaHOCAT (oTo-
rpagudecKkyr0 IMYILCHI0. B 30HaX pajuoakTURHOW »MUCCUU (T. €. TaM, THAE
npou3oiia rubpuanzaius) Ha Hel NPOSBIAIOTCS TEMHBIE MUKPOCKOTTUYECKUE
rpanyiael. [ubpuauszanug in situ aBAsgeTcs OOIHUM U3 Haubosee (HPeKTUBHBIX
METOJIOB KapTUPOBaHUS KoMITIeMeHTapHbIX JJHK-30H1y TTocIe0BaTeIbHOCTEH
JIHK Ha xpomocoMax. DTta Metoanka 3hdeKTHBHA MPU UCCIICAOBAHAH paciipe-
JIelIeHus 10 TEHOMY MOBTOpstommxcd nocnegorarensHocten JJHK; ompenene-
HUHA HE TOIBKO XPOMOCOMHOHN NPHHAMNIEKHOCTH, HO U BHYTPUXPOMOCOMHOM
JOKANU3AlUU YHUKAIBHBIX TCHOB B TEX CJIy4asX, KOrJa UMEHOTCA COOTBETCT-
Byromiue JHK-30H15I.

Memoo zuopuouszauuu ¢ pacmeope. llpu THOpUINA3AINN B pacTBOPE UC-
KOMAs HYKJIEUHOBASA KUCIOMA U 30HO C80DOOHO 83AUMOOCUCMEYION 8 800HOU
PeaKylouHoll cMecu, 9TO TIOBBIAET CKOPOCThH Tpoliecca TUOpuau3anun. [le-
TEKIUIO PE3YIIbTaTOB THOPHAM3AIINN OCYIICCTBIIIIOT MYTEM HYKJICA3HOT'O THI-
ponuza oaHouenodeudbix JJHK u BbIieneHUs OCTABIIUXCS JIBYXIEMNOYEUHBIX
THOPUJIOB, COJICPKANTHX MCUYCHBIH 30HJ. MeToj Xopoll TeM, 4To TpedyeT MH-
HUMaJLHBIX 00HEMOB H KOJHYECTB OMOJIOTrHIECKOTO M KIMHUIECKOTO 00pa3IloB,
MO3TOMY MOXKET ObITh UCMONB30BAH B IMarHOCTUYECKUX 1enax. B To ke BpeMs
3TOT METOJl UMEET OJIMH CYNIECTBEHHBIH HEIOCTATOK — HA €0 OCHOBE MOXKHO
€O3/1aTh JAWArHOCTUYECKHE TEeCT-CUCTEMBI JIJIsl BBIABICHHS CIEeIH(PUUSCKUX
dparmenTor nebonbmux ydactkos JHK mpu ycrnoBuM JOCTATOUHO BLICOKOM
KOHIICHTPAIIUU UCKOMBIX (DparMEHTOB WJIM YUACTKOB B UCCIIEIyeMOM 00pasIie.
DTO CHUXAET MOPOT YYBCTBUTEIBHOCTH J0 YPOBHS UMMYHO(DEPMEHTHOTO aHa-
V34 U JaXKe HUKE.

Memoo zubpuouszauuu Ha o6uoyunax (MUKpoIppel rmdpuau3amnus) —
naubonee cosepuieHubiii MeToa. Ilo3Bonger HaHOCUTh U (DUKCUPOBATHL IO HE-
ckoinbkux coteH Thicsd JJHK-30HI0B Ha TOBEPXHOCTH CTEKJISHHOTO OHouMMa,
4YTO Oaem 803MONCHOCb U3YUAMb 0OHOBPEMEHHO MHONCECMBO 2€H08, NPUCYM-
cmeytowux ¢ J{HK muxpoopeanusma. MeTon UCTIONL3YIOT B JUATHOCTUKE 3200-
JeBaHUH, UICHTU(UKAIIUU TEHOB U U3YUEHUU WX KCIPECCUU, CPARHUTEIHLHOM
aHaM3e TEHOMOB U TTPOTEOMOB.

ITOJINMMEPA3HA S LHEITHA SI PEAKTIUA

IMonumepasnas nennas peaxnus (I11IP) — mpomecc MHOTOKpaTHOTO KO-
IUpOBaHUSA (aMIMTUPUKAINKN) B YCIOBUAX in vitro ¢parMcHTOB TEHOMA, UTO
IIPHBOAUT K OBICTPOMY HAKOIUICHUIO OIPEIACICHHON, MHTCPECYIOMECH HCCIIeI0-
Barens creruduueckoit mocneaorarensHoct JJHK B ocTaTtouHOM KONMHMUYECT-
BE, HCOOXOAMMOM JIJIs TIOCIICYIOIICH JIETCKITNH.

Hcexognbie kommonenTsl ITIP npeacraBieHsr Ha pucyHke 72.
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3aTPaBKM (Mpaimepsi)

AHK-matpuua
Y

Pucynok 72 — HMcxoaHbIe KOMIIOHEHTBI IIOJIMMEPAa3HOl LENHOH peakuuu (cxeMa)

JAHK-mampuya (anamisupyemsiii obpazen) — JIHK unu ee wacTs, conep-
XKalas UCKOMBIM crielu(puueckuili pparMent; sABIASETCS MUIIEHBLIO NI MOCIe-
JYFOIIETO MHOTOKPATHOI'O KOMUPOBAHMUS.

Ilpaiimepsl — CUHTETUYECKUE OJUTOHYKIEOTUbI (TOCTIEI0BATEILHOCTH U3
20-30 HyKJIICOTHIOB), KOMILIEMEHTapHbIc 1ocienoBareibHocTsM JIHK Ha rpa-
HUIAX OIpeAeIsieMoro crenuduieckoro gpparmMenta. Beibop cnernudmuaeckoro
thparMeHTa ¥ Mo00p MpaMEepoB UTPACT BAXKHEHUINIYIO POIL B CHEIUPUIHOCTH
MIPOBEICHHS AMITITH(HKAIINN | OTIPEICIsCT KA9ECTBO MPOBOANMOTO aHAIH?3A.

Cmecw oezoxkcunyrkneomuompugocgpamos (THTD) — cMech yeThIpeX BUIIOR
HYKJICOTHIOB: Je3okcuaieHosuHTpudochar (MATD), mezokcuryanozuHTprdochar
(al Td), nezoxcumtuauHaTprdochat (I {TD), nezoxcutumumunrpudocdar (1T TD);
SBIIIOTCS MATEPUATIOM Tl CHHTE3a HOBBIX KoMILIeMeHTapHbIX teneid JTHK.

Depmenm Tagq-nonumepasza — tepmocradbunbaas JIHK-momuMmepasa, ka-
TaNU3Upytollas yAITUHEHUE 1enei mpaiiMepoB MyTeM MOCIeq0BATENLHOIO MPH-
COCOVUHEHUS HYKJICOTHUIHBIX OCHOBAaHUM K pacTylleil LEeNnu CUHTE3UPyeMou
JHK. Taqg-momuMepa3y TONXy4arOT U3 TePMODHILHEIX MHKPOOPTaHH3MOB
Termophilus aquaticus.

Bygbepuwiii pacmeop — peakuuoHHas cpena, coepKamas HoHsl Mg
HeoOXOIUMEIE JITIs TIO/IIEPKaHUS aKTUBHOCTH (pepMenTa Taq-moamumepassl.

IHonosxcumensuotit konmpoar — o6pazern JJHK BracaseMoit 6uomorude-
CKOU CHCTEMBHI.

Bech TexHoormueckuii nmpoimecce mcaieaosanusi ¢ UCHOJIB30BaHUEM
110.111/1Mepa3H0i71 HemHOH P€aKIIMi BKIKYA€T:

1) moaroroska odpasua — BeiaeneHue JJHK u3 nmpoOwl u ee ouncTka;

2) TpoBEJEHUE caMOM MOJIMMEPa3HON peakIuu, HalpaBICHHON Ha YMHO-
xenue (ammmdukanuio) pparmentor JJHK Bo30yauTens 3a00meBaHus;

3) nerexkuus aMIIUGUIAPOBAHHBIX (PArMEHTOB U OLIEHKA Pe3yITbTaTOR.

Jisi mpoBefeHUs TTOJIUMEPA3HONW peakIlMh UCIOJIB3YETCs CIEIHalbHOE
YCTPOUCTBO — TepMOUUKIIep (aMILIMpUKATOP), TPEACTABISIOMNN coboi
amnmapar, B THE3/1a KOTOPOTO YCTaHABJIMBAIOTCS CIIEUallbHBIE TPOOUPKH, U3-
FOTOBIEHHBIE W3 0COOOr0 TEPMONPOBOAMMOrO TJACTHKA, C PEaKUWOHHOU
CMECKIO (pUCYHOK 73).
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Pucynok 73 — IlpuMmeps! IIIP-ammimdukaropon

AwMrrdukaTop MO3BONSET aBTOMATHYECKH, 110 OMPENEIEHHON MporpaMme
U3MEHSATh TEMIIEPATypPHBIN peXUM pPeakIMoOHHON cMecH. IlapameTprl Temmepa-
TYPHOI'O PEKUMA UIParoT UCKIIOYNUTEIBLHO BAXKHYIO POJb I YCICUIHOTO IIPO-

BCIACHUA PCAKIINN.

Kaxnawrii muka ITHP Bkiarouaet Tpu 3Tana (pucyHok 74):

1 3man. Jlenatypauus JHK (pacmierenue asoitnoi crmpanu JHK Ha aBe
otaenbHEIe Tienn). [Iporekaet npu Temmeparype 93-95 °C B teuenne 3040 c.

=01 LMK CMRTHHK A

1-bi 310N

denorypayuns i

2-uii4 3TON
Omxur

npoimepoB o g
50-65°C

3-ui 37an
Cunres
uyenu AHK
72°C

Wekoml
re

Lukn

(6pasew JHK

Konui

~ 1000 OO0 OO

Reawwre nasia

Pucynok 74 — Cxema no.tuMepa3Hoil HelmHoi peakuun
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2 aman

Ipucoenunenue npaiimepoB (or:xkur). [Ipucoennnenue npaiimMepos mpo-
WCXOJINUT KOMIUIEMEHTAPHO K COOTBETCTBYIOIINM ITOCIEN0BATEILHOCTSIM Ha IIPO-
TuBONONOXKHEIX 1ensax JJHK Ha rpanuniax crnemuduueckoro ydactka. g kaxk-
JIOU T1aphbl TpalMEPOB CYIIECTBYET CBOSI TEMIIEpAaTypa OTXKHIra, 3HAa4eHUsS! KOTO-
poit pacnionaratorcs B uaTepsane 50-65 °C. Bpemst orxura — 2060 c.

3 sman

dnonrauus (moctpausanume meneii JIHK). Ilpomecc karanusmpyercs
depmenToM TepmocTabunbHOM JHK-momimepazoit (Taq-monmumepasoit), KOTo-
pas IpuKperusieTcs K 3 -KoHIYy IpaiiMepa; IIPOUCXOAUT KOMILUIEMEHTapHOE J0-
ctpauBanue uenei JJHK B MpoTHBOMONOKHBIX HAaMpaBIICHUSX, HAYWHAS C y4a-
CTKOB TPUCOEIUHEHUs NpaiMepoB. MaTepuanoM IS CUHTE3d HOBBIX TIETIEH
JIHK cnyxar gobGaBiseMble B PacTBOpP JAC30KCHPHOOHYKIICOTHATpHDOCHATHI
(aHT®). TIpotekaet npu temneparype 72 °C B Teuenue 20—40 c.

OO6pa3oBaBimecs B MepBOM IUKIIC aMIUTHUKAIAK B¢ HoBbIe Tenu JJHK
CIIy)KaT MaTpHUIIaMH U1l BTOPOTo IUKJIA aMIptudukauni. Hakorieane amniu-
KoHO6 (criennduaeckuX MPOAYKTOB aMIUIU(DUKAIINN, OTPaHUYEHHBIX 10 JITTHHE
IpaiiMepaMi) B pacTBOpE MPOUCXOTHUT 1Mo hopMyie 2", Iie N — YHCI0 IMUKIOB
ammudukanun. J{ns modydcHHs JOCTaTOYHOTO KOJMYCCTBA KOMHH HCKOMOTO
dparmenta IHK amnaupuxayus sxkmouaem 20—40 yuxios. IMEHHO aMITITHKO-
HBI SBJISTIOTCS HETTOCPEICTBEHHBIM MTPEAMETOM JETEKITUH.

HeTeknuio NpoayKToB AMILTUGUKALIMH, T. €. BRIABICHUE aMIUTHPUITHPO-
BaHHBIX ()parMEHTOB MPOBOAAT C MOMOIILIO 3MEeKTpodope3a B arapo3HoM reie
WU TUOPUIU3AIIUOHHO-(DEPMEHTATUBHEIM METOJOM, C TOCIIEAYIOMIEH OLeHKOMN
pe3ynbTaToB.

Onucauuvlii gviuie Memoo NpoeedeHus NOIUMEPA3HOU YenHou peayuu
aeasiemcs «kaaccudecxkouy THIP.

IIpu untepuperanuu pesyabratos IIIP ciexyer noMHUTE, 4TO MOTYT
OBITH TIOTYYEHBI KaK JIOKHOTOJOXUTENbHBIE, TaK U JIOKHOOTPUIIATCIBHBIS
pe3yIbTATHI.

o JlosicnononoxcumenvHple pe3yabmamepl MOTYT HAONIOAATHCS B PE3yib-
TaTe¢ KOHTAMHHAIIUU MPOAYKTAMH aMIUTH(UKAIUK (aMIUTHKOHAMM ), TTOCKOJIBKY
B Tpolecce paboThl aMIUTMKOHBI HAKATIIHWBAIOTCS B OOJNBININX KOMWYECTBAX M
OUEHBb JIETKO TEPEHOCATCS C a’po30iIMHU U depe3 mpudopsl. CremoBaTenbHoO,
01 UCKTIOYEeHUs NePeKpecnio20 3aspa3HeHus ucciedyemvix npod evioeieHue
HYKIEUHOBLIX KUCIOM OONHCHO NPOBOOUMCA ¢ cobarwdeHuem paa ycnoguil (Ha-
npumep, pasgenenue [1P-mabopaTtopun Ha 30HBI (OTAENBHBIE KOMHATHI); 00s-
3aTeILHOC UCTIONB30BAHUE YHUCTHIX TEPUATOK, OJHOPA3OBBIX IPOOUPOK U HAKO-
HEYHUKOB K aBTOMATHYCCKUM TTUTICTKAM, TIPOBEIECHNUE MPEABAPUTEIILHON YITbT-
paduoneToBoit 00paboOTKU TOMEIIEHUS U pabouux IMOBEPXHOCTEH CTOJOB U
IIpHOOPOB U Jp.); TakKe HEoOXO0AUM MOCTOSHHBIM BHYTpHIaOOpaTOPHEIN KOH-
TPOJH 32 KAUECTBOM MOTYIaEMBIX PE3YIILTATOB.
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o Jlosicnoompunamenvuvle pe3yivmamsl MOTYT HaOIIOAATECA B pPe3ylib-
TaTe CHWXCHUSA YyBCTBUTEIbHOCTH I[P mpy unrubupoBanuu peakiinu KOMIIO-
HEHTaMH OUOJOTHYECKUX 00pasloB (HapuMep, MPU UCCIENOBAHUN 00pa3loB
ueaLHOU KpoBUu uHrHOUporanue [P MokeT MpoHCXOAUTE 3a CUET TeMOTIO0H-
Ha, TakToeppuHa, MIa3Mbl).

OCHOBHBIMH JTOCTOMHCTBAMH TOJHAMEPA3ZHOU NENHOU pPeaAKIUU 5675-
lomesi €e YHUBEPCAIBbHOCTh, BBICOKAs YYBCTBUTEIBHOCTH U CHCIH(UUHOCTS.
[IIIP moxeT OBITH HCIONB30BaHA JJII OOHApPYKCHUSA JTH000T0 MHOCKIIMOHHOTO
areHTa, eciM IS HEro UMEETCsl COOTBETCTBYIOMMH TipaitMep. OcobeHHo ToKa-
3aHo ucmonk3oBanue [P B Tex ciaywasx, Korjia TPYAHO BBIJICITUTL YUCTYIO
KYJILTYPY BO30OYIUTENS U3-3a CIOKHOCTU METOAA KYJILTUBUPOBAHUS, WU He-
KYJLTUBUPYEMBIE MUKPOOHKI, TIEPCUCTUPYIONIHE (HOPMBEI MUKPOOPTAHU3MOB TIPU
JATEHTHBIX U XPOHUUECKUX UHGMEKUUIX, UIU B UCCIEIYEMOM 00pa3lie KOHIICH-
Tpaluyu BO30YAUTEN OYeHb HU3KHUE (JIETHOHEIE3bl, XJIaMHANO03bl, MUKOILIA3-
MO3bl, HavuanbHbli nepuog BUY-undekuun u ap.). Tect-cucremnl ¢ npaiiMepa-
MU U151t ucrionib3oBanus [ITIP ¢ nenpro oOHapyReHUs pa3THIHBIX BO30yauTeICH
pa3paboTaHbl U BHEAPSIOTCS B MMPAKTHKY.

Bapuantsl u Mmogudpukamquu IIP

Knaccuueckaa ITTP (specific PCR) — ammmudukauus ydactkos JJHK pas-
MepoM 10 5000 11.0. ¢ UCITOB30BaHMEM OHOM Maphl NpaniMepoB. OnMcaHa B BEI-
IEN3TI0KEHHOM MaTepurae.

Mynsmunnexkcnas (myremunpaiimepuasn) IINIP (multiplex PCR). Mero-
nuka mo3onsieT npoBoauTh [P ¢ nBymMs-ueTeIppMs U 0oliee He TepeKperiu-
BaIOIUMHUCS TIpaitMepaMu HecKOITBLKUX BO30yauTenci. Mynprunnekcras TP
MTO3BOJISIET OMPEIENUTEH B OIHOM Mpode HYKIEMHOBBIE KUCTOTHI Cpa3y HECKOIh-
KUX BO30yAMTENEeH, 9TO OCOOEHHO aKTyallbHO, T.K. YacTO NPHU JUATHOCTUKE
oOHapyXUBalTCs cMelanuble (GopMbl WHOUIMpoBaHUS. Takod moaxon yxke
UCIIONB3YETCS B THATHOCTUYIECKON TTPAKTHUKE.

T'nezoosasn IIIIP — o6nanaect OoybIled UYBCTBUTEILHOCTBHIO U CIICIH-
(UYHOCTHIO; TTO3BOJISCT OMPEICITh HYKICHHOBEIC KUCIIOTRI, TIPHCYTCTBYIONINC
B OYEHb HM3KOHN KOHIEHTpauuu. [IpoBoauTCsS mocienoBaTelbHO C IBYMS pas-
HBIMHU TIapamMH NpaliMEPOB (BHAYalle ¢ Napoi BHEIIHUX NpaliMEPOB, 3aTEM C Ta-
poii BHyTpeHHuX npaimepoB). JJHK npoaykTsi, obpaszyemuie B mepsoii ITLIP mo-
CJIe UCIIONIb30BAHUH TEPBOM Maphl MPaiMepoB, MEPEHOCAT B APYTYIO MPOOUPKY,
TJ€ OHU B3aUMOJEUCTBYIOT CO BTOPOI (BHYTPEHHEN ) TIapoil TTpaliMepoB.

Oopamno-mpanckpunuyuonnasn I[P — OT-III]P (RT-PCR — reverse tran-
scription — polymerase chain reaction). MeTouka mo3sosnseT ocymniectBiasTh [P
¢ PHK-conepxanmmu Bo30yauTensmu, cuntbiBas vHGopMarmio ¢ PHK 1 coznasas
komriieMeHTapHyro el JIHK. BrimomHenne nanHoro npouecca BO3MOXHO TIpU HC-
0JIb30BaHUH CHELMAIIBHBIX (bepMeHToB, obnamaronmx obparHo-
TpaHCKpUNIMOHHEIMU cBoricTBamMU (RT), n aesokcunykneoruarpudocdaros. ITpu
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nomonm epMeHTa 00paTHON TpaHCKpHTasbl uiK pesepTassl (RT) 1 omHOrO 1IMK-
Ja aMIUTMGUKAIIMK TT0 CTICITUAITLHOM MTporpaMMe OCYTIIECTRISCTCS 0OpaTHas TpaHc-
kpummst PHK: omna Hute PHK mpespaimaercs B IBOWHYIO KOMIIEMEHTAPHYHO
JHK, a namsure JIHK MoskeT OBITE aMmumiduiporata «kitaccuueckoiny TTHP.

IIIIP & pesicume peanvnozo epemenu — Pean-maiim ITI[P (Real-
Time PCR)

Pean-maiim I[P — »To ceMelcTBO MeToAWK kojudecTBeHHoro ITHP co
CIENYIONIUMU YePTAMU:

1) onpenenenue oOpa3oBaHMs MPOAYKTA PEAKIIUU TMOCHE KaKIOTO IUKIA
aMILTUHKAITIN;

2) IIOCTPOCHUE 110 ATUM JaHHBIM KHHEeTHUYecKoM kpuBoi IT11P;

3) ompejeneHne OTHOCUTEILHONW KOHIIEHTpAITUU cyOcTpaTa Ha OCHOBAHUU
aHaIu3a TON KPUBOM.

Jus perekunu TTIP-ipoaykTa Henonb3yroTcs QIIFOOPECIICHTHBIC KPaCHTEIH,
obecrneurBaroiye (GIOOPECUEHIIUI0, NPIMO MNPONOPLHHUOHATIBHYIO KOJIMYECTBY
[TIP-nponykra. Uctionb3yercs Ais olpeleleHus TOUEUHbIX MYyTallui, KOJHYe-
ctBeHHoro cofepxkanus JIHK B mpo0be, a Taxke s onpeaeneHus YpOBHS DKC-
npeccuu renos. JtoT tun [P nHaxoauT Bce Gombllee pacnpocTpaHenue, Tak
KaK BEHISIBIIEHUE aMIUTUKOHOB OCYIIECTBISETCS TI0 (QIFOOPECIIEHIIMY 30HAO0B JTH-
60 kpacutens SybrGreen u He TpeOyeT TpoBeIeHU dJIeKTpodopesa (Cokparia-
€TCS BpeMsl U TPYAOEMKOCTb aHAITN3a).

Jlonz-IIP (Long-PCR) — mMomuduxanus [P, pazpaborannas nns am-
MIUUKAIUU U TOCNENYIONIero UCCIAEAoBaHus NpoTskeHnnbix ydactko JITHK.
[MpuHtun MeTona 3aKJIIOYAETCS B YBEIUUEHUM BPEMEHH NOIUMEPU3ANAU U
no0opa HOBEIX paszHoBUAHOCTEH Taq-JIHK-momimMepassl, obnamarommx SHI0-
HYKJICa3HOU (peIaKTUpyIolieii) akTUBHOCTBLIO, T.€. CIIOCOOHBIX BBLIPE3aTh OIITH-
O60uHbIE (HEKOMITJIEMEHTAPHEIE) HYKICOTUIBI.

RAPD-ananu3 (ananu3 nonumopdusMa cinydailno aMminduuupoBaHHON
JHK). Mcnonb3ytoT KopoTKHue palMephl, CTOCOOHBIE CBI3LIBATLCS € Pa3HBIMHU
yuactkamu JIHK, B pe3ynbrare yero o0pa3yroTcss MHOTOYUCIIEHHBIE (pparMeHTEI
pa3HOM UTUHEI, TI0 KOJWYECTBY M pa3MepaM KOTOPBIX CYAST O IPYIITOBOM HITH
BUI0BOW MPUHAIIEKHOCTH MUKPOOPraHU3Ma.

IIIIP in situ. MeTo CpaBHUTENBHO HENABHO TIPEIIOKEH JUIS TIPAKTUKH;
no3BossieT npoBoauTh TP Ha cpese miam B Mazke. MeTog xoporo ceds 3ape-
KOMEHJ0BaJ M HCIOJL3YETCS B OHKOJOIMH, XOTA CIEKTP €ro MpUMEHEHHS HE
OTPaHUYUBACTCS OHKOJOTHYCCKUMU 3a00JIcBaHUSMU. B JaHHOM METOJe OTCYT-
CTBYET MPOOOTIOATOTOBKA. TIPU 3TOM HUcTonb3yeTcs Ta ke [IIIP-cMech, uTo u B
KITACCUYECKOM)» METOJIE, OJIHAKO caMa PEeakIus MPOXOJAUT Ha IMOBEPXHOCTH
cpesa. JIng npoBeaeHUs JaHHOU METOAUKU Tpebyercs creluaibHbid aMInudu-
katop. JleTeKkuno pe3yIbTaToB MPOBOMAT C UCIOIB30BAHHEM (DepPMEHTATHBHO-
TUOPUAN3ALUOHHOIO METO/Ia C BU3YAJILHOM OIIEHKON MONY4eHHbBIX PE3YIbTaTOB
B OOBIYHOM CBETOBOM MHUKPOCKOIIC.
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IlTupokoouanazonnaa ITI[P. Victions3yeTcs A1 ONPEAETIEHUs TTPACYTCT-
BHSI MMKPOOPTAaHU3MOB, B TOM YHCIIE HEWU3BECTHBIX M HEKYJILTUBHPYEMBIX, B
KITMHUYECKOM MaTepHuane oT 00JbHOro. JIJist 3TOro NpUMEeHSI0T YHUBEPCAIbLHEIE
ITpaiiMepsl, KOTOPHIE B3AUMOJEUCTBYIOT ¢ BHICOKO KOHCEPBATUBHBIMHU y4acTKa-
mu JIHK, BcTpeuarommmucs y MHOrUX MUKpoopranu3mMoB (ressl 16S pPHK).

CEKBEHMPOBAHUE

CexkBeHUpPOBaHME — OIpEIEICHUE HYKICOTUAHON MOCIENOBATENHLHOCTH
JHK. TIpuHIMm ceKBEeHHPOBaHMS 3aKIHOYACTCS B TOM, YTOOBI TOIYYUTH CEPHEIO
koMrieMeHTapHbIX Monekyn JIHK, pasmaaromuxcst 1Mo JUMHe Ha 0JHO OCHOBaHHME.

Ananuz noayuenHou uHgopymayuu, 3aKIIOYCHHOH B CCKBCHUPOBAHHOM
dparmente JIHK, nossonsem pewwms cnedyrowue 3aoaqu:

e pacum(poBKa reHoMa ¢ OTPEACIEHUEM KOJIMYECTBA T€HOB, UX TIPOTHKEH-
HOCTH, JTOKTH3AINH, (DYHKITHIA;

e OMpeIcICHIE MyTalUii B TCHAX JUTS BBISIBICHUS PE3UCTCHTHBIX MUKPOOpPTa-
HU3MOB U U3yYEHUT MOJIEKYISTPHBIX MEXaHU3MOB YCTOWIUBOCTH;

® BLISIBIIEHHE MPUCYTCTBUS TPAHCIO30HOB, [S-311EMEHTOB;

® WCHTU(GUKAIIUSI HCU3BCCTHBIX MUKPOOPTAHU3MOB ITyTEM CPAaBHCHUS HYK-
JEOTUIHON CTPYKTYPHI HEKOTOPEIX UX TE€HOB C COOTBETCTBYHOIIMMU TOCIEIOBA-
TCILHOCTSIMUA U3BECTHLIX RUJIOR,;

® BLISIBJICHUE HAIIPABJICHUN 3BOIMOLNHA MUKPOOPTaHU3MOB (TOCTPOEHUE JIEH-
Jporpamm, MO3BOJISIOIINX OLIEHUBATH CXOJICTBO MUKPOOPTaHU3MOB, CTEIIEHb POJI-
CTBa U UX MPOUCXOXK/ICHHUC).

OcHoOBHBIE METOABI CCKBCHUPOBAHUAL

e xuMuieckuii — Metoa Makcama — [unbbepra, Te UCTONB3YIOT XUMHU-
yeckoe pacuierienue JHK mo ogHoMYy OCHOBaHUIO;

® ()epMEHTATUBHOE CEKBEHUPOBAHUE (IHUIE30KCUCEKBEHUPOBAHUE) — Me-
ton Conmkepa, rjie cuHTEe3upytoT HyxkHyto uens IHK, cnemmduueckn ocra-
HaBJIMBasl CUHTE3 HA 3a]JaHHOM OCHOBaHUHU.

Yarie npu ceKBEHUPOBAHUU UCTIONB3YIOT Menmod CIanoycepa, T. K. oH 6o-
Jiee HaJle’KeH U IPOCT B UCIIOTHEHUH.

Imaner:
1. JJHK nenatypupytot, 4ToObI MOTYUUTh OAHOHUTEBBIE MOJIEKYIIbI.
2. J106aBiIsat0T CCKBCHUPYIOIIHMI TIpaiiMep — HMCKYCCTBEHHO CHHTC3UpYC-

MYHO OJIMTOHYKJIEOTHIHYIO TTOCIENOBATENBHOCT, KOMIUIEMEHTAPHYIO OIpee-
JIEHHOMY y4acTKy ucxonHou monexyisl JJHK.

3. Ha n3yuaemoii JIHK, BeicTyIaromieii B kayecTBE MaTpHIIbL, TIPH TTOMOILIH
JHK-mmonuMepasbl CHHTE3UPYETCS KOMIIEMEHTApPHAA IIEMOYKa, B KOTOPYHO B
JF0O0T MOMEHT € Havajia CUHTE3a MOXET OBITh BCTPOCH, BMCCTO OOBITHOTO J[C30K-
cunykieoruarpudochara (mATD, allTdD, al'Td, aTTdD), coorBercTBYrOIHIA
TepMUHATOp — crenuduueckuii aunesokcunykieoruarpudocdar (AnATO,
mlITO, qal TO, qnTTd), medensnii giroopoxpomoM. Ilociae BcTpanBanus Tep-
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munatopa JIHK-nmonmumepasza HecmocoOHA MPUCOSTUHUTH CASAYIONIUN HYKIIEO-
tin u cunte3 JIHK npekpamaercs, uens JIHK oOpriBaercs.

4. JlanbHeiiniee npoBeaeHne MeKTpodopesa B ICHATYPUPYIONIEM TTOIUAK-
PUIAMHUIHOM TeJie TIO3BOJISET pa3leisaTh (HparMEHTHI, pa3Iudaroniuecs pa3Me-
pOM B OJIUH HYKJIEOTHUL.

5. Tak kak TepMUHATOPHLI MEUEHEI (HII0OPOXPOMOM, TO (parMeHTHI (Iroo-
PECITUPYIOT, UTO PETUCTPUPYETCS TPUOOPOM — aKBOCEKBEHATOPOM, KOTOPHIH
BBIZACT Pe3yIbTaThl B rpadyMueckKoM B TEKCTOBOM (hopMare.

HATIPABJIEHUS NCCIEJOBAHNHN B MTHOEKITMOHHOM ITATOJIOT A
C ITPUMEHEHUWEM MOJIEKVYIJIAPHO-TEHETUYECKHMX METOAOB

Jluacnocmurka ungexyuonnvix 3abonesanuti. MapkepoM Bo30yIHTEIA
SABJISETCA €ro TEHOM, a UMEHHO BUAOCIENU(PUUEecKHe TeHETHUCCKHE YYACTKH,
110 KOTOPBIM OIPEACISIOT TIPUCYTCTBHE ONPEIICICHHOTO BH/Ia MUKPOOPTaHU3MA
B KJIMHUYECKOM MaTepuane (MIeHTUQUITHPYIOT MUKPOOPTAHU3MBI), T.€. TIPOBO-
JAT reHoguarioctuky 3abonesanus. Begymryio pons [P urpaeTt B nuarnoctu-
KC XPOHUYCCKUX MH(CKIIMOHHBIX COCTOSHHUH, OOYCIOBICHHBIX TCPCHCTCHITUCH
MUKPOOPTaHU3MOB (HAIpUMEp, YPOTeHUTaANbHEIN Xmamuauo3). [T1[P — Hezame-
HUMBIH WHCTPYMCHT TPH HICHTUPUKAIHNHA BHYTPUKICTOYHBIX U MEMOpPaHHBIX
MapasuToOB, TAaKUX KaK BUPYCHI, PUKKETCHUM, XJIAMUIUU, MUKOIJIA3MBI, TaKXKe
MIUPOKO UCIIONB3YIOT IS UISHTU(PUKALNU JUIMTENLHO KYIbTUBUPYEMbIX OakTe-
puii (HarmpuMep, MUKOOAKTEpHil TyOepKyme3a).

Onpeodenetue pe3ucmenmHoCmy MUKPOOPSAHUIMO8 K AHMUOUOMUKAM, U 2e-
HO8, OemepMuHUpylowux anmudbuomuropesucmernmuocms. 1TLUP mo3Bonser mpo-
BOIUTEL OMpeAC/iCHHE aHTUOUOTUKOPE3UCTEHTHOCTH Y MENJIEHHO pPacTyliuX U
TPYAHOKYIBTUBUPYEMbIX OakTepuil. B mociegnee BpemMss  MOJEKYISIpHO-
TCHCTUUCCKHE MCTOJbI ITHPOKO HCIOJB3YIOTCS /ISl BBIABICHHUS MapKEpOB pe3u-
CTCHTHOCTH — TEHOB PE3UCTEHTHOCTH, MO0 MyTaluii B reHax. Hampumep, orpe-
JIEJIEHUE YCTOMYUBBLIX K [J-TaKTAMHBIM aHTHOUOTHKAM SHTEPOOAKTEPUHN MPOBOIST
10 HATHYHIO B UX TeHOME blasyy, blactxy WM blatgy-TeHOB, J1€TEPMUHHPYIOIINX
cunTe3 J-nmakramas pacmpennoro crnekrpa (bJIPC) cooTBETCTBYIOIIMX KIACCOB.

Inudemuonocuss u uHpexyuonnviti Koumpoa,. C TIOMOIIBI0 MOJICKYISPHO-
TCHETUUCCKUX METO/IOB OMPEJICIISTIOT pa3uyus MUKPOOPraHWU3MOR OJIHOTO BUJIA
(THTIUPYIOT MUKPOOPTraHU3MEI), BBIIECIEHHBIX OT Pa3HLIX OONLHBLIX, B pa3HbIX CTa-
[IUOHAPAX, B Pa3HBIX TeorpadueckuX peruoHax. DTO TO3BOMAET OMPEAeTATh UCTOY-
HUKHM BO30YIUTEIS, ITyTH €0 paclipoCTpaHeHUs B cTalldOHape, CTpaHe, MUPE U pas-
padaTeIBaTh MCPBI, KOHTPOIMPYIOIIHE PACTIPOCTPAHCHUC AMUACMUYCCKIX KIIOHOB.

Taxxke HCMOML30BAHHE MOJIEKYJIAPHO-TEHETUYECKUX METOJ0B BO3-
MOKHO U B JIpyrux cdepax: I paciiupoBKH CTPYKTYPhI U QYHKIIUHU TE€HO-
MOB, BBISBIICHUS HAMPABICHUH 3BOIOIMA MHKPOOPTaHW3MOB, B OMOTEXHOIOTHH
U BaKIIUHOJIOTUH, OMpPECIICHUY TEHETUYEeCKH MOJUQPHUIIUPOBAHHBIX THIICBRIX
MIPOJIYKTOB, IETEKITUY WHPEKITMOHHEIX areHTOB B OKpYXaromielt cpee.
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PA3IEJI 4
METOJbI MUKPOBUOJOTMYECKUX
UCCJEJOBAHUI, MIPUMEHSIEMBIE
TSI TMATHOCTUKH BUPYCHBIX UH®EKIAT

C uenbto m1abopaTOPHON JTHATHOCTHKH BUPYCHBIX MH(EKINH UCTIONB3YIOT Me-
TOZBI SKCIPECC-IUTHOCTUKH, BUPYCOTIOMMYECKUM 1 ceponorndueckuii (tabnuua 26).

Tabnauua 26 — MeToabl 1abopaTOPHON IMArHOCTUKY BUPYCHBIX UH(PEKUUH

MeToaLI IMpuHIUn

OcHORaHa Ha MPSIMOM U OBICTPOM OOHAPYKEHUM BO3OYMTENS WU
€ro KOMIIOHEHTOB (BHpYcHBIX Al', BKJIFOUEHMH, reHOMa) Helocpen-
CTBEHHO B KJIMHUYECKOM MaTepHalle, B3ITOM OT MMAllMEHTa

OcCHOBaH Ha KyJIBTHBHPOBAHUU BHUPYCOB Ha UYBCTBHUTEILHBIX TECT-
cucTeMax (KypHHOM SMOpHOHE, KYNBTYpe KIETOK, JIa0OpaTOpPHBIX
KUBOTHBIX) ¢ TTocTeyIomel naeHTH(UKaumel BEIAeIeHHoro Bupyca
3. Cepomuarnoc- | Onpenenenue mpupocra (muHamukn) AT Kk BUpYCy (3a onpeneneH-
THKA HBIW TIepro]] 3a00J1eBaHNs) B TTAPHBIX CHIBOPOTKAX OOIBHOTO

1. Dxcmpecc-
JAaTHOCTHKA

2. Bupyconoru-
qeCKUM MeTo

Bribop meTona 3aBUCUT OT OMOIOTMYECKHUX CBOMCTB BHpyca, Mephoja
3aboneBanus, a TaK)Ke TEXHUUECKONW OCHALIEHHOCTH J1a00paTOpUH.

IKCnpecc-THATHOCTHKA

J1s DKCIpecc-IMarHOCTUKY UCITONB3VEOT CIEAYIOMHUE METOIBL:
DJIEKTPOHHA A MUKPOCKOITAA
U UMMYHHAA SJIEKTPOHHA A MUKPOCKOITUA

[TpumensieTcs 051 0obHapyicetus sUPUOHOS B TIATOIOTHIECKOM MaTepuae.

DJIeKTpoHHasi MUKpocKonusi. C TTOMOIIIbIO 3TOTO METOJla MOXKHO 0OHapy-
KUTh COOCTBCHHO BUpyc. OnHaKo DM HE MO3BOIACT WACHTH(HUIINPOBATL BUPY-
Chl, TAK KaK Y MHOTHUX U3 HUX HET MOP(POTOTUUECKUX PA3NUUNU BHYTPU CEMEUCT-
Ba. OHUM K3 BapUaHTOB DM, UCIIOIL3YEMbIM B JIMATHOCTHYECKUX LENSX, SBIIS-
€TCSd UMMYHHAdA 3J1eKTPoHHAs Mukpockonus (UIM). UDM — snexmponnas
MUKPOCKONUSL BUPYCO8, 0OPADOMAHHBIX COOMBEMCMBYIOUWUMU CReyupuiecKumMU
anmumenamvu. B pe3yanTaTe B3aUMOJICHCTBUS aHTUTEN ¢ BUpPycaMU 00pazyroTcs
KOMIIJIEKCBI, KOTOPBIE TIOCIIE HETaTUBHOTO KOHTPACTUPOBAHMS Jierde oOHAPYKH-
BatoTCcsa. DM Heckonbko 0oJiee YyBCTBUTEILHA, YeM OM; TO3BONIIET UIEHTH-
(GbUIUPOBATL Pa3IUYHBIE BUIIBI BUPYCOB, BBIABICHHBIE YJIEKTPOHHOU MUKPOCKO-
nvel (Hanpumep, pasITudHbIE BUJBI TEPIECBUPYCOB), YTO HEBO3MOXKHO CIENaTh,
OCHOBBIBASICH HA MOP(HOTOTHIECKUX OCOOCHHOCTSX.
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DJIeKTPOHHAST MHKPOCKOIHSA TIPEATIO-
Jaraer UCMOIb30BAHUE BJIEKTPOHHOTO MHUK-
pockora (pUCyHOK 75), B KOTOPOM JJII OCBE-
MIeHUS 0OBEKTOR BMECTO CBETOBOTO MyYKa UC-
TIONTL3YIOTCS 3JIEKTPOHHBIE TY4UM (TTOTOK 3JIEK-
TPOHOB), UTO TO3BOJISIET YBEIUUYUTHL TYBCTBU-
TENLHOCTh METOJIa Ha HECKOITHLKO TTOPSIIKOB.

Ilpunyun 31eKmMpoOHHOTI MUKDOCKORUU

B xavecTBe UCTOYHUKA DJIEKTPOHHBIX JTy-
Yell MPUMCHSIIOT 3ICKTPOHHYIO IMYIIKY, OCHO-
BOU KOTOPOH CITY’KUT BOJIb()paMoBas HUTh, Ha-
rpeTast HACKTPUUCCKUM TokoM. [IpoxoxacHue
ICKTPOHHBIX JTy4ed B BaKyyMe Hepe3 dJIcK-
TPOMATHUTHBIEC MO, CO3/1aBAEMbIE JIEKTPO-
MarouTHBIMU JMH3aMH, KOHUEHTPUPYET U Ha-
MIPABIICT AJICKTPOHHBIA TOTOK. JTO obecrie-
YUBAET PE3KOE TOBBINICHUE Pa3pelaroiei Pucynok 75 —
CITOCOOHOCTH 3JIEKTPOHHOTO MMKpOCKOMa 0 IeKTPOHHDIH MUKPOCKO
0,2 um 1 yBenmaenwue g0 10°,

Inekmponnockonuyeckue npenapamsel. VIX TOTOBAT U3 OUYUIIEHHBIX U
KOHIICHTPHUPOBAHHBIX BUPYCCOACPKAIIUX B3BECEH WM YIBTPATOHKHX CPE30B
TKaHEH, 3apakeHHbIX BUPYCAMU. YJIbTPATOHKUE CPE3bl MONTYyUaAlOT U3 UCCIIETye-
MOT0 MaTepuana (Kycouku WHOUIUPOBAHHON BUPYCAMU TKAHH ), KOTOPHIN (UK-
CHPYIOT B CHEIHMAILHOM (PHUKcaTope, 00€3BOKHBAIOT, 3AJIMBAIOT B BTOKCHIHBIC
CMOJIBI, PEKYT CTEKJIISTHHBIMU WITW ajIMa3HbIMU HOXaMU Ha yiabTpaTomax. Bu-
pycHBIE OOBEKTHI HAHOCAT Ha CHEUANbHBIE TJICHKU-TIOIIOKKHU, TOMEIIEHHbIE
Ha OMOpHbIE CETOYKU. [TNeHKU-MOANTOKKN JOIMKHBI ObITh OYEHb TOHKUMHU (HE
6onee 30 HM TONIIMHBI), TPO3PAYHLIMA U TTPOYHBIMH. XOPOIIO ce0s 3apeKo-
MEHJIOBAIM KOJUTOUUNHO-YrOJIbHBIE MIIeHKH. VX HAaHOCAT Ha TOJIepKUBAr0-
M€ CETOYKU U3 MEIW C MHOTOYMCIIEHHBIMU OTBEPCTUSMU. [lanee npenapamoi
0O6pabamuvleaom pazIuyHbIMU CNOCOOAMU, KOMOPble NPUBEOEHbI HUJICE.

Memoowvt nHanblieHus memannamu (menesou oopavomku). 1lpuMeHsIOT
ISl TONTyY4eHUSI KOHTPACTHLIX Mpenaparos. [1apsl TSXETbIX METAIOB (3011074,
MJIaTUHBI, ypaHa U JIip.), o0pasyloniuecs B CIEIUATLHOM TPUOOpPE B YCIOBUSX
BaKyyMa M BBICOKOH TEMIIECPATyphl, HAIIPABISAIOT TIOJ OCTPBIM yrioM Ha BHpYC-
coJiepkamuit penapar. Bupychl oka3sIBalOTCS MOKPBITHIMHA TOHKUM CIIOEM Me-
Taaa, 3a UCKITFOYCHUECM CTOPOHBI, 3aKpHITOW 0OHLEKTOM, UTO co3/lacT dPdekT
orOpaceiBacMOl TCHH. MeTO HabICHUS c030aem 00beMHOCMb U300PAXCeHUs,
NO360J51Eem XOPOWO U3yHUmMb QOpMy U BeIUHUHY SUPUOHOB, CMPOCHUe UX NOo-
sepxnocmuy. Ho BHYTPEHHAS CTPYKTYpa BUPYCa HEIOCTYITHA 17151 HAOJIFOICHMSI.

Memoo necamuenozo koumpacmuposanus. Hanbonee qacto npuMeHIeMBIH
METO[I TIONTY4eHHsI KOHTPACTHBIX TIPENapaToB, TIO3BOISIOUMX 8bLAGIIMb KAK CIpoe-
Hle NOBEPXHOCHIU BUPUOHO8, MAK U UX 6HYmMpeHHIolo cmpykmypy. TTpuHIMIT 3TOTO0
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MeTo/la OCHOBaH Ha TOM, UTO TIpX 00paboTKe Tpenapara CoMsIMHU TSKeTbIX METAIIOB
cozzaercsd Oornee MIOTHBIN CIOM, HE MPOITYCKAIOLIMI 3TIEKTPOHBI, HA KOTOPOM XOPO-
10 BUAHBI OOIee 3IEKTPOHHOIIPO3pavHbIE HCCIeAyeMble 00beKThl. Memoo no3u-
MUBHO20 KOHMPACMUPOEAHU, TIPU KOTOPOM COIH TSDKEITBIX METAIIIOB, COSAWHSISC
C BEIIIECTBAMU, BXOISIIMMU B COCTAB BUPUOHOB, KaK Obl «OKpAIIUBAIOT» UX, B pe-
3yIIbTaTe Yero Ha CBETIIOM (hOHE BUIHBI 00Jiee TEMHBIE BUPYCHBIE CTPYKTYPHI.
Memoo yrempamonuKux cpe3oe € COUCMmAHUU ¢ HeZAMUGHBIM KOHmpa-
cmuposanuem. SIBISeTCS HAWIYUIIUM 015 U3YYEeHUs MOHKO20 CIPOEHUs UPUO-
HO8 U U3VYeHUs IMAN0E 83AUMOOELLCBUSA 6UPYCO8 ¢ KIeMKOU, HO B TO K€ BPEMS
OH HambOolce cioxkeH. HccnemyeMble KycOUKd WHQUIIMPOBAHHON TKAHU WIH
APYroro BUPYCCOCPKAICTO MaTepHana GUKCUPYIOT B CIICIIHAIEHOM (PHKCATOPC
(Hammpumep, ocmueBoM ). OOE3BOKUBAIOT MTYTEM TTOCHEIOBATEIILHOTO TTOMCITICHUS
B CIIUPTHI BO3PACTAIONICH KPETMOCTH. 3aJIMBAIOT 0Opasilbl CIICIHAIBHON TUIacT-
Maccoi, Tocie MOIMMEepHU3alnid KOTOpOoW 00pa3yroTcd TBEpible Mpo3padHbie
onoku. M3 6110KOB TOTOBAT YIBTPATOHKUE cpe3bl TontuHou 10-20 uM na creim-
anbHOM MUKpoToMe. [loiydeHHbIe cpe3bl KOHTPACTUPYIOT, MOMENIas, HapuMep,
B pacTtBop (ochopHo-BOILGPaMOBON KUCTOTHL [IpHroTOBICHHBIE TpenapaThl
W3Yy4aloT B MPOCBEUMBAIONIEM 3JIEKTPOHHOM MHKPOCKOIME, pasperaromnas cro-
cobHoCTh KoTOporo aocturaet 0,2—0,3 am. Uzo0paxenune npemnapata HabII0/1a-
10T Ha (IIIOOPECLMPYIONIEM 3KpaHe JEKTPOHHOIO MHUKpocKona U ¢ororpadu-
PYIOT ClienianbHbIe GOTOTUIACTHHKY, C KOTOPBIX TTOTYYaroT OTIEYaTKH.
Cranupytowiaa 3nekmponnan muxkpockonusa. OCylIecTBISETCS ¢ TTOMO-
IIbI0 CKAHUPYIOIIETO (PacTPOBOr0) 3JIEKTPOHHOTO MHKPOCKOIA, B KOTOPOM
TOHKHUH TTyYOK 3JIEKTPOHOB OLICTPO TIEPEMEIIAETCS 110 UCCIIENYyeMOMY OOBEKTY,
TO €CTh CKaHHUPYET ero MOBEepXHOCTh. B pesyibTare BO3HMKACT U3ITyUCHHC
BTOPUYHBIX 3JICKTPOHOB, KOTOPOE, MPOXOAS depe3 KATOMHO-IYICBYIO TPYOKY,
nmpeoOpasyeTcss B 00beMHOE M300pakeHUe 00heKkTa Ha (QIroopectupyronieM
9KpaHe (Tpoliecc cXojeH ¢ HOPMUPOBAHUCM TEICBU3MOHHOTO H300PAKCHU).
CkaHupyromas MUKPOCKONUS 1103807151em HOJLY-
uams  mpexmepHble U300paAXCeHUs GUPUOHO8
(npenBapuTeIbHO TIperiapaT HallbUISIOT MeTall-
JaMH), pas3iudames O0emanud CMmpoeHus ux no-
BEPXHOCIU, HO HE GbIAGNIACM UX GHYMPEHHION
cmpykmypy. Paspematomnias crmocoOHOCTh CKa-
HUPYIOLIETO0 MUKpoOcKomna paBHa 7—20 am. Ha
pUCYHKE 76 B KauecTBE MpUMEpPA MpeCTaBIEH
BHUpyC MMMyHoAehuuuTa denoBeka (BUY) B Pucynok 76 —
CKaHMPYIOIIEM SIICKTPOHHOM MHKPOCKOTIE. BUY B cxanupyromem M

CBETOBAA MUKPOCKOIINA (BUPY COCKOITHNA)

B cBeTOBOM MUKPOCKONE MOKHO YBUIETH KPYAHbIE BUPYCHI, PA3MEPBI KOTO-
PBIX HAXOAATCS B Mpefeax pa3peliaromed cimocoOHOCTH MUKPOCKoNa — HE Me-
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Hee 0,2 MKM, a makoice 8HYMpUKIemoiHble BKI0YeHUs B TIOPAKEHHBIX BUPYCOM
Tkansgx. Kpynuele BUpyChHl, HAallpuMep, TOKCBUPYCHI, U BKIIOYEHUS 00HAPYKUBa-
10T C TIOMOIILIO CTICITHAIBHBIX METOIOB OKPAcku B (pa30BOM KOHTPACTE, B TEMHOM
MOJIE 3PEHUS; MPUMEHSIOT JIFOMUHECIEHTHYIO MUKpockonmio. Kak mpasuio, 3Tu
UCCIIEIOBaHNs JafoT JIMIIL TPEABAPUTENLHBIE PE3YyNbTaThl, HE W30aBIAs OT UC-
TIOJTL30BAHUS IPYTUX METONOB J1a00paTOPHOU JUATHOCTUKYU BUPYCHBIX HH(EKITHH.
KpyrHbie BUPYCHI BEISBISIOT ITyTeM OKpacku 1o Mopo30Ry (cepeOpeHuem).

Jlna  evlasneHUs SHYMPUKIEMOUHbBIX & . £ WA ;-"' Do
BKIIIOY eHUL MPUTOTABIMBAIOT  THUCTO- : : LA ~
JIOTUYECKUE Cpe3bl W3 MOPaXKEHHBIX TKa- S
HEW, Tpenaparsl-Ma3kd MM - OTIIEYaTKH. P
OO6BIYHO TIpenapaThl OKpanmBarT 1o Po- i B
MaHOBC-KOMY — ['MM3e, WHOraa ApYruMu TS . b 3
MeTomamMu. Hambonblee TpakTHYECKOE LT . - = i
3HaYCHUE UMECT 0OHApyKCHHUE BKITFOUCHUH EROL A 4 H ‘f&‘ "5

I L

babema-Herpu B HEpBHEIX KIIETKaX TOJOB-

HOTO MO3Ta NpH OenieHcTBe (pUcyHoK 77). Pucynok 77— Teanma Badema —
Jliss 5TOH UelM Ipenaparbkl OKPAalIMBAIOT  Herpw B cpese rHIMOKAMNA NPH
o TypeBuuy, MypomueBy u ip. OemeHcTBe (0003HAYCHBI CTPEITKAMK )

JTromunecuenmuaa muxpockonun. OAuH U3 BEICOKOYYBCTBUTEIBHBIX ME-
TOJOB CBETOBOM MHUKPOCKOIIMU, HAXOIUT JOBOIBHO IIUPOKOE IPUMEHEHUE B
BUpyconoruu. lIpenapaTel, OpUTOTOBJIEHHBIC W3 MaTEpPUAIIOB, COACPKAIIUX
KPYITHBIC BUPYCHI, BHYTPUKIICTOYHBLIC BKIIFOUCHUS, OKPAIUBAKOT PACTROPAMU
(hIIF0OPOXpOMHBIX KpacuTelsich. Mcnonb3yroT dirroopecticiH, aypaMiH, aKkpHIin-
HOBBIII OpaHKeBbIl W apyrue. Ilpu nMroMUHECHEHTHONW MUKpockonuu B Y D-
CBETE OKpAIIEHHBIE aKPUAUHOBEIM OpaHkeBbIM ckoreHus PHK-renomubix Bu-
PYCOB M 00pazycMbIc MMH BKIIFOUCHHS BHJIHBI KaK CBCTSANIMCCS KPACHBIC TpaHy-
el Ha (oHe OneaHo-3emeHoM 1uTomnnasmel kietok; JIHK-renoMmubie BHpyCHI
TAl0T U3YMPYIHO-3€JIEHOE CBEYEHNE.

NMMYHOJIOI'MYECKUE PEAKIINU
JJ OITPEJEJIEHUA BUPYCHOI'O AHTUEHA

NMMyHONOTHUECKUE PEAKLIU NPUMEHAIOM Ol onpedenienus supyciozo Al
B UCCIEAYEMOM MaTepualne C MOMOUILIO M3BECTHBIX JAMATHOCTUYECKUX MPOTH-
BOBUPYCHBIX CHIBOPOTOK.

Peakuusn ummyHoparoopecuenyuu

Lpsamoii sapuanm PU®D. Ee cyllIHOCTh COCTOUT B 00paboTKe MpenapaToRB-
OTIIEYaTKOB M3 IATOJIOTHYECKOr0 Marepuajla UMMYHHOW CBIBOPOTKOM, COJIEp-
xamell cnenuguueckue AT x ompeneneHHOMY BHPYCY M MEUEHOU (IFOOPO-
xpoMoM. Ecru BupycHbIMt AI' 1 MeucHast CRIBOPOTKA, cojiepxkarias creruduac-
CKHE K TaHHOMY BUPYCY AT, COOTBETCTBYIOT APYr APYIY, TO MPOUCXOIUT oOpa-
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30BaHNE KOMILUIEKCA «aHTUIeH — aHTUTENO», U OH OOHAPYXUBAETCS C TIOMOIIBIO
JIOMUHECUEHTHOIO0 MUKPOCKONA MO CHEU(PUIECKOMY CBEYEHMIO.

Henpsawoti eapuanm PH®. Ha wiccnenyemslil MaTepyan HAaHOCHUTCS CIIEIH-
(buyeckas CHIBOPOTKA (HampuMep, Kpolubs), AT KOTOpol CBA3BIBAIOTCS C BUPYC-
HbIM @HTUT€HOM, HAaXONAIUMCS B MarTepualie. 3aTeM HaclauBaeTcsl MedyeHas
hIr00pOXpOMOM  (AaHTUKPOIUYLA), comepkaias AT mpoTuB ramMmMa-TIo0yIUHOB
kpomika. [IpeuMytiiecTRo HenpsMoro Bapuanta PUD cocrout B moTpebHOCTH
JMIIb OJTHOTO BUJIa MeueHbIX AT.

Yenewnoe npumenenue PU® nnst mpsSIMoU IETEKUUHM BHUpyca B KIIMHUYE-
CKOM MAaTepHuale B803MONCHO NUUL 8 Clyyde COIEPKAHUS B HEM IOCTATOYHO
OonbLIOTO YKcla UHOHUIIMPOBAHHBIX KJIETOK W HE3HAYUTEIHHONW KOHTAaMHHAIIMN
MHUKPOOPTaHU3MaMH, KOTOPhIC MOTYT JaBaTh HECHEIM(pUICCKOE CBCUCHUE.

Hmmynopepmenmuntii ananusz. [TpuHIN METOA COCTOUT B OOHAPYKCHUH
Al" cnemmduueckumu AT, MeueHBEIME QepMeHTaMH (TTEpOKCUIAa30M XpeHa, Uin
mienouHol  ¢ocdarazoit). DepMeHT TNPOSBIAIOT Pa3zIMUHBEIMU CcyOCTpaTaMHu,
JAIONMMMU ¢ HUM XapaKTEpPHOC OKPAIINBaHUE, KOTOPOC OMPEACIISTIOT (POTOMETPH-
yeckuM MeTtogoM. MDA MOXKET TIPUMEHAThCA Kak B MPAMOM, TaK M HEMPsIMOM
BapuanTe. [lockoibky ¢ ntomoiibo MDA moxHO uzmepsats pactBopuMbie Al', To
He TpeOyeTcs Halluuus MHTAaKTHBIX KJIETOK B 00pasle W TakuM 00pa3oM MOTYT
WCIIONB30BaThCS Pa3IMYHbIE BUIBI KIMHMYECKOro Marepuania. [[pyroe BakHOE
npeumyiiiectso Meroga MPA — BO3ZMOXKHOCTh KOJIMYECTBEHHOIO OIIpEjIelICHUs
AT, 4yTO TO3BOJAET MPUMEHATH €0 A OLIEHKU KIMHUYECKOTO TeUeHUs OONe3HU
1 3O PEKTUBHOCTH XUMHOTEpaIHH.

Paouoummynnniit ananus. MeToji OCHOBaH Ha HCIIOIIB30BAHUN MEUYCHBIX
paguouzoronioM AT. Tlpu B3aumoaeiictBuu BupycHoro Al co cnenmuduIecKuM
AT o6pa3syeTcs MEUEeHBIM UMMYHHBIM KOMITJIEKC aHTUTEeH-aHTUTEeI0. Pe3ymbTaTt
OIPEIETIAOT C MOMOIIBLI0 TaMMa-CYETYHUKOB.

Peakuusn nenpamoii (naccusnoii) cemazzniomunauuu — PHI'A (PIIT'A)

Bupychbiii AI" BBISBIIAIOT C IIOMOIIBIO 3PUTPOLMTAPHOIO aHTHTEIBHOTO JIH-
arHOCTHKYMA, KOTOPBIA MPEACTaBIsIeT CO00i SPUTPOIUTHI ¢ aacOpOHPOBAHHBIMU
Ha HUX AT. B MOT0XUTEIILHOM ciIydae SpUTPOITUTHI ¢ a1copOMpOBaHHBIMH Ha HUX
AT B3anMOICHCTBYIOT ¢ BUPYCHBIM Al’, B pe3ylIbTaTe SPUTPOLUTHI CKICHBAIOTCA
U BBIQ/IAIOT Ha JHO SYElKH IIJIaHIIeTa B B (DeCTOHIATOrO OCATKa — «30HTHKY.
[Ipn orpunaTeIbHOM PEAKUNUN SPUTPOIIMTHI OCCAAIOT B BUJIC «ITYTOBKH.

Peaxuua mopmoxcenun zemazzitomunayuy. Ee TpuHINIT COCTOUT B TOM,
yTto crneuudurdeckre npotusoBupycHbele AT (M3BecTHass UMMYHHAsI CBIBOPOTKA),
B3aMMOJICHCTBYs ¢ BUpYCHBIM Al', HEHTpaIu3yrT ero, B pe3yibTaTe Yero BUpyC
TEPSIET CBOMCTBO arrIFOTHHUPOBATE (CKIIEUBATE) SPUTPOIMTHI, T. €. IPOUCXOINAT
TOPMOKEHHE TEMAITIIOTUHALMY (IIOJIOKUTEIBLHBIN pe3yibTaT peakuud Ha IJIaH-
IIETE B BUAE «ITYTOBKW»), pUCYHOK 78. IIpH oTpHULaTeTsHON PEAKUIUN TeMarTIko-
THHAIUS HE TOPMO3UTCS, SPUTPOIUTHI CKIEUBAIOTCS Y BBINAIAOT HA JHO STUEHKU
IUTaHIIETa B BUIE (DECTOHYATOTO OCaAKa — «30HTHKY.
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IpETPOIMTRI | AHNTHBHDYVCHBIC Bupyew HeifiTpanuianua BHPYCOR H
AHTHTEIA TOPMOGRCHHE TCMATT/ITHHALEHH

Pucynok 78 — Cxema peakiiuu TOPMOKeHHS TeMarrIlTHHAIUT

Bricokas cnemmuduunocts PTT'A 1o3BONSIET ¢ MOMOIIBI0 U3BECTHBIX UM-
MYHHBIX CBIBOPOTOK OTPEIETITh BUA, TUTI BUPYCcOB. PTI'A npuMeHsIOT JIs 1H-
arHOCTUKU MHOTHUX BUPYCHBIX 00Je3HEN, BO3OYIUTENU KOTOPBIX (BUPYCHI I'PUTI-
ma, KOpHU, KPacHyXH, KJIEMIEBOTo »>HIledanuTa U Ap.) MOTYT arTIIOTUHUPOBATH
SPUTPOIUTHI PA3TUYHBIX )KUBOTHBIX U MTHII.

MOJIEKVJIAPHO-TEHETUYECKHWE METO/IBI

[IpuMeHSI0T 0151 0OHApYsHceHus cenoma supyca. K TAKUM MeTo/1aM OTHO-
caTcst MoJiekyisipHast TuOpuam3anus u [P, koTtopeic 6aromaps cBoceit crierm-
(GUYHOCTH ¥ YYBCTBUTCITHLHOCTH B TOCICIHUC TOIBI MOTYYUIIM TMIHPOKOE pac-
ITPOCTPaHEHHE.

Monexkynapruas zubpuouzauus HyKJIeuHOEbIX Kucjiom. MeToa OCHOBaH
Ha ruopuan3zauu kommieMeHnTapabix Hutel JIHK wnmmn PHK ¢ obGpazoranuem
JBYHUTEBBIX CTPYKTYp W Ha BBIABIECHUM WX C MOMOMIbIO crienuanbHbix JHK-
unu PHK-30H710B, MedeHBIX, Hanmpumep, paguoOaKTUBHBIM H30TOIIOM WIHU
(hIIFOOpPECCHTHON METKOH. JTOT MCTOJ TPHUMCHSIOT B IIEPBYIO OYepedb IS
OTIPEACNEHUS] B KIMHUYECKOM MaTepualie TEePCUCTUPYIOMIUX BHUPYCOB, TIPH
JaTCHTHOMW BUPYCHOW WH(EKITUNY, SIS BRISBICHUS BUPYCORB, KOTOPHIC HE yAaeTcs
KYJIbTUBUPOBATH B KYJIBTYPE KIIETOK.

Ilonumepasnaa yennaa peaxuyus. CyTb METOHA 3aKIFOYAETCS B MHOTO-
KpaTHOM KOTHUPOBAaHUU (aMIUTU(UKAIIMN) (GhparMEHTOB TcHOMa BO3OYAUTEI,
YTO MPUBOJIUT K OBLICTPOMY HAKOILJICHUIO ONpeeeHHON BHUpyccreunpuaeckoi
nocnenosarensHoctu JIHK B goctarounoM KonuuecTBe, HEOOXOAUMOM JiTis TO-
cIIeIyronIcH JeTeKITNA. MeTo T BRICOKOCTICITM(WYCH U OYCHb YyBCcTBHTEICH. OH
MO3BOJISIET OOHAPYKUTH HEecKonbKo Konuit BupycHoi JIHK B uccnemyemom Ma-
tepuasie. C nmoMouisto ITIIP BO3MOKHO ompenenenue He TOIBLKO HYKIIEOTUIHOM
nocaenosarenbHocTH JIHK, HO Takxke PHK wm, cnemoBaTennHO, BEBISIBICHHE
PHK-BupycoB (mms storo mpumenstot [P ¢ npexsapurensHbpIM STanom o0-
patHoii Tparckpumun (RT-PCR)). B nocaeaane rogas TP Haxoaut Bce Ooree
IMIUPOKOE TPUMEHEHUE I IUAaTHOCTUKU U MOHUTOPUHTA BUPYCHBIX UH(EKITHH
(BUpYCHI TENMATUTOB, reprieca, ManWIIOMbl U 1p.). MeTon ocobenno ueHen ans
JTUATHOCTHKH JIATCHTHBIX BUPYCHBIX HHpekmit 1 BUY-nndekmnn.
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MeToubl 3KCIIpecc-IMATHOCTHKHA Haubojiee paclupocTpaHeHHbIX BH-
pycHbIX HHGeKIMH npuBeaeHbI B TabmuIe 27.

Tabmuma 27 — MeToAsl PKCIpecc-TUAarHOCTUKH PACIIPOCTPaHCHHBIX BUPYCHBIX
UH( KM

MeTtoan:
Bupycsi Andexnusn Matepuan 111 Cpoxn 3a6opa IKempecc-
ucciieIOBaHus Marepuala HATHOCTHKY
I'purma IMpunm Otnensemoe Hoco- |TTeprele 3—5 aneit |PUD, UDA,
TTIOTKH bone3un PUA, OM, 1111P
[Taparpumnma, OPBH Otnengemoe Hoco- |ITepreie 3—5 nreli |[PUD, UDA,
PC-rupyc TTIOTKH bome3Hun MI, TIIP
AneHoBupychl |AneHoBupycHas |OtaenseMoeHoco- |Ileprrie 7 aHett  |PUD, UDA,
vHDeKIms TTOTKH, KOHBIOHKTH- |00JIE3HU PUA, DM,
BEI, KpOBB, (heKaIH MT, TIITP
PunoBupych OPBU Orpensiemoe noco- |Ilepsoie 3—5 nneii |PUO, TITP
TIOTKH Oone3Hn
[TpocToro Herpes simplex  |Conepxumoe Be3n- |B Ted. nepreix 1— |PUD, UDA,
repreca KYITBI 2 nneit nocne mo- |MOM,
SIBIICHUS CHITIN MT, TITIP
Berpsnoii ocnibl |Berpsinas ocria, |Copepxxumoe B teuenue nep- |PUD, UDA,
W OTIOACHIBAFO- | OTTOSCHIBAIONINN | BE3UKYIIRI BEIX 7 gHel mocine | UOM, MT,
mIero repreca  |repiec togpienus coinu | TTTP
[utomeramum  |[lutoMmeramo- Moua, KpoBb B teuenue Bcero | OM, MUKpoOCKO-
BUpPYCHAs nepuojia 3a0oie- |Hs OKpaIicH-
wHbexms BAHUA HBIX Ma3KOB-
OTITEYaTKORB,
PUD, BEIABIIC-
Hue [gM, UDA,
MT, TP
OHTepoBupychl |Cepo3Hblil MeHUH- |Dekanuu, KpoBhb, |Bech mepuon PU®, PUA,
rut, OPBU, OK- |oraemsiemoc 3200JICBAHUSA MT, TIITP
BU, nonvoMuenuT |HOCOrmTOTKH
PoraBupycel OcTpriii Dexanuu ITepBoie 3—5 OM, DM,
TaCTPOIHTEPUT nueit 6one3nu NDA, PUA,
MT, TP
lematuta A lenatuT A ®ekallin, KpoBh TTeprrie 7-10 NBM, NDA,
nHER D0JIe3HU PUA, BeIsBIIC-
ane [gM
I'enatuta B I'ematut B Kpogs, Ouomncuii- |Bech mepuoj HDA, PUA,
HEIN MaTepHal 3a00JICBAHUS MT’, TIL[P
I'emaTura C I'ematut C Kpogs, Ounomncuii- |Bech mepuoj HOA, MI',
HEIN MaTepHa 3a00JICBAHUS [P
BUY BUY-undexuns |Kposb Bech nnepuog NOA, Vb,
3a00JIeBAHNS [11P

Ipumeuanue. Ub — mMmmyHoOMOTHHT, OPBU — OCTpBIe pecmHpaTOpHBIE BHPYCHBIE
uHpexkuun; OKBU — ocTp. KuileuHbie BUP. HH(EKIHH.
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B GompmmHCTBE cyyaeB KOHIEHTpALMs BUpyca B KITHHUYECKOM MaTepua-
Jie HelocTaTouHa Ul mpsaMoro obHapyxkeHus Bupyca unm Al u Toraa npuxo-
TUTCSt TpUOEraTh K BUPYCONOTUUECKOMY METOLY.

Bupycogoruueckuii MeTox

Bupycosiornueckuii MeTolx ocrosan Ha BHIIENECHUN W KYITHTUBUPOBAaHUM BHU-
PYCOB Ha YYBCTBUTEIBHBIX TECT-00bEKTaX (KypHHOM 3MOpHOHE, KyIbType KIETOK,
J1a00paTOPHEIX KUBOTHBIX) € MOCTEAYIOMIEN HIeHTU(UKAUUEN BBIIETIEHHOrO BUPYCa.

Kynemusupyrom eupycei TOIBKO Ha 4y8CMEUMENbHbIX HCUBBIX KIIeMKaX, T. K.
BUPYCHl — OOJUTATHBIC BHYTPUKICTOUHBIC TIapa3UThl, HE CIOCOOHBIC pPa3MHO-
KaThCsl HA B 0JIHOM U3 OECKIIETOUYHBIX CPE/I.

Bupyconoruueckuii MeTo JIOJKEH TPOBOJUTLCA 6 CHeUUanU3sUpOSAHHONU
BUPYCONI02UYECKOU Tabopamopuy. ITO TPYILOEMKUH Tpolecc, TpeOyroumii npo-
JTOIHKUTENBHOTO BPEMEHH.

Ilokazanua K Kyabmueupoeanuio u 6vlOe1ICHUI0 8UPYycad Mozym Oblmb
CeOyrouiuUMuU:

1. Onpenenenue UMPKYJIMPYIOLIETO CPEIM HACETIeHWUsd TUIlA M BapUaHTA
BUpyca TIpU OOCIEHOBAHUM CIIOPAIMYECKUX CIIydaeB WH(EKIUU, BCIBLILIEK U
SIUAESMHN (HampuMep, JUid UASHTUPHKAINN «IUKOT0» W BaKIIMHHOTO IITaMMa
BUpYca MOIMOMHUCINTA, CEpoBapruaHTa BUpyca TpUrna u T. 11.).

2. Cirydau, KOrjia Mardo3 BaKEH Ul CPOYHBIX SMUAEMHUOJIOTMYECKUX MEpo-
NPUSITUHN, HaTpUMEp, Ta00OpaTOpHOE MOATBEPXKJICHUE TUArHO30B TPUIIIA, TTOIHO-
MUEINTA, apOOBUPYCHBLIX SHLE(HATUTOB SBISETCS CUTHAIOM AJS MPOBEIECHUS UM-
MYHU3ALY HACENEHHUS! NI MEPOITPUITHH 10 OOpROE ¢ IEpeHOCUUKaMU MH(PEKIINH.

3. Undexunn, BbI3BaHHBIE HOBBIMH THIIAMH BHPYCOB, HallpuMep, Bo30y-
TUTENSIMU paHee HEM3BECTHBIX BUPYCHEBIX 3a00J€BaHUN MM HOBBLIMHU CEpPOBA-
pUaHTaMU BUpYCa FpUMIa.

4. HeoOXoauMOCTh MOATBEPKIECHUS IPEIBAPUTEIHHOI0 MUKPOOHOIIOTHYE-
CKOTO JIMarHo3a, YCTAHOBIIEHHOTO, HAMpuMep, MO JAaHHBIM 3JEKTPOHHO-MUK-
POCKOITNYECKOI0 UCCIEAOBAHMS.

5. Ciydaun, Korja ¢ MOMOILIBH MMMYHOIJIOTHYECKOTO METO/Aa HE yAaeTcs
OTITUYUTE OJWH BUPYC OT JPYTOTO WIN TIPH CXOJICTBE KIMHUUYCCKUX MPOSBIC-
HUM 3a00J1eBaHNUA.

6. Inankaiys BUPYCoB B 0OBEKTAX OKPYKAIOIIEH cpeabl.

Cnedyem yuecmop, 4TO BBIIEJIEHUE BUpPYyCa HE BCEr/a SBISIETCS J0Ka3aTelb-
CTBOM 3THONOTHUU WHGEKIHNH, TOCKOJIBKY BO3MOXHBI NEPCUCTUPOBAHUE BUPY-
COB B OpraHM3Me€ YeJIOBEeKa WM BO3HUKHOBEHUE CMEIIaHHON WHGMEKUWH, BbI-
3BaHHOMW JBYMSI BUPYCAMH.

Jna Kyiemueupoeanus eupycoeé Ucnoiv3yiomcsa ciledyioujue 4yecmeu-
HenbHble HCUEble 00beKmblL:

® KypUHBIE 3MOPHOHEI;

® KYILTYPHI KICTOK;

e 1a00paTOPHBIE KUBOTHBIE.
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OCHOBHBIE 3TAIIbI BUPY COJIOTUTHECKOI'O METOIA

1. 3abop mccmeayeMoro Marepuaa.

2. BeiOOp MO NPUHUMITY OUTOTPONU3Ma UYBCTBUTENBHON TECT-CUCTEMBI,
olIpejieIeHHE €€ JKU3HECTIOCOOHOCTH.

3. 3apaskeHne BIOPAHHOM TECT-CUCTEMBI.

4. Unpukanus BUpyca Ha OCHOBAaHWM OOHAPYKEHUS COOTBETCTBYIONIMX (e-
HOMEHOB B UYBCTBHUTEJBHBIX CHCTEMaX, HYKJIEMHOBON KUCIIOTHI BUpYyca, Al .

5. UnenTudvkanus 1 THTPOBAaHWE BUpyca MPOBOANTCA Ha OCHOBAHUU:

e onpenenenus Al BUpyca ¢ oMoIb0 U3BECTHBIX JHAIHOCTUYECKHUX Chl-
BOPOTOK, UCIONB3yd UMMyHonornueckue peakumu (PH, PTT'A, PUD, NDA,
PIITA, PCK u ap.);

® PA3NMYHBIX BAPHAHTOB IUTOMATUYECKOTO AEUCTBUS BUPYCA;

® TTaTOTHCTOMOTHYECKOTO UCCIENOBAHUS OPraHOB M TKaHEH.

Cxema BHPYCOJIOTHUUYCCKOTO METOJId IPCACTABIICHA HAa PUCYHKE 79.

I/ICCJ]C,I[yeMbIﬁ MaTepual ({l)eKaJ'II/II/I, HOCOI'TTOTOYHBIC CMbIBbI, CCKI[MOHHBIN MaTepual v JIp )

O6pabdoTKka AHTHOHOTHKAMM JUJTST TTOJIaBIeHUS OakTepHaTbHONW W TpHOKOBOH (IopE!
3apakeHHe cepuu
v 3 v
Kypunbix sMOpuoHoB KyabTyp kileTok AKuBOTHBIX
Huouxayusa supycoé no ciedyiowum (heHomenam
v v v
OTcTaBaHUE B pa3BUTHH, LTI, 06pasoBaHue GILICK, 3aboneBanue, THOETD,
rudenb, U3MeHeHne 000- Plajc, HHTeppepeHIus TUCTONIOrnYecKue u3-
jmouek 3MOpuoHa, PTA " MeHeHUS B TKaHIX,
BKITFOUEHU S
[Taccaxu
¥ v

Tumposanue 8bl0esieHHO20 8UPYCA; 8blO0P paboueli 003bl
Tutp BHpyca — MakcUMaJIbHOE pa3BeleHH e BUPYCCOAEpKAIIero MaTepruana, B KOTOPOM
emnle Habmrogaercd oxugaeMbli 3¢ et (LTI, PT A, Tubens )KMBOTHOTO U Jp.)

v

Hoenmugpuxanua svioenennozo eupyca B peaxuusx nerrpamusanuu, PTl'agc, PCK, no-
naBieHue OmsmkoobpaszoBanus, PTTA u ap. ¢ TMarHOCTHYECKUMH CHIBOPOTKAMH.

Buj (Tum) BHpyca onpenensercs mo HelTpanusanuu crenuduaeckoro »¢dexra Bupyca
COOTBETCTBYIOIIEH UMMYHHOH CBHIBOPOTOKOMN

Pucynok 79 — CxemMa BUpPYCOJI0THYECKOT0 MeT01a IHATHOCTUKH

Hpqueanue. TT/ITpOBaHT/IS u W}IeHTHCl)I/IKa[IT/ISI BHpPYCd TIPOBOAUTCA C UCITOJIB30BAHUCM
OAHOI'O U TOI'O K€ (beHOMeHB..
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BBLIIEJIEHUE BUPYCOB B KYPUHBIX SMBPUOHAX
1 METOJIBI X UHIUKAITAN

Jns zapaxenus oroupatotr 7—I12 Oneenvle kypuHvle smopuonsl. Tlepen 3a-
PaKEHUEM OTPEACIIAIOT KU3HECTIOCOOHOCTh IMOPHUOHA — TIPH OBOCKOIIUH KH-
BEIC SMOPUOHEI MOJBWXHEI (BUIHA MOABHKHAS TEHB), C BRIPAKEHHBEIMH KPOBE-
HOCHBIMHU COCYJIaMHU.

3apasicarom Kypunvle SMOPUOHBL 8 ACENMUYECKUX YCI08UAX, CTCPUITHHEI-
MH WHCTPYMEHTAaMU, TPEABAPUTEITHLHO 00paboTaR CKOpPAYMY HaJ BO3AYIIHBIM
IIPOCTPAHCTBOM HOZOM U CIHPTOM. MOXKET OBITh omKpwuimbii (HCCIETyeMBbIi
MaTepHall BBOASAT, BCKPBIBAs CKOPIYMY) WU 3axpwuimuiil (6€3 BCKPBITHA
CKOPITYTIBI) CROCOOLL 3apAXNCeHUsT IMOPUOHOS.

Memoout 3apasiceHus KypUHbIX IMOPUOHOE MOTYT OBITH PA3INYHEL: HAaHC-
CeHHe BUPYyCa HA XOPUOHAIAHTOUCHYIO 000JI0YKY, B aMHUOTHYECCKYIO U AJUIaH-
TOWCHYIO TIOJIOCTH, B XKENTOYHBIM MEUIOK U Ap. BeIOop MeTona 3apakeHus 3aBH-
CHUT OT OMOJIOTHYCCKUX CBOMCTB M3y4acMOTO BHPYCa.

CxeMa CTpOEHHsT KypHHOTO 3MOpPUOHA M CIOCOOBI €ro 3apaKeHus TMpe-
CTaBJIEHBI Ha pUCcYHKE 80.

Pucynok 80 — Cxema cTpoeHMs KYPUHOT0 SMOPHOHA U CIIOCOOBI ero 3apakeHus:
A — CTPYKTYpHBIC DJICMCHTHI KYpHHOTO 3MOpHOHa:
| — 3apoapInr; 2 — KENTOYHBIA MEIIOK; 3 — alIaHTONCHAA I1OJIOCTh;
4 — aMHMOTUY ECKAs TTOJIOCTh; 5 — BO3IYIHBIA MEIIOK; 6 — BHYTPEHHSIS BLICTUJIKA CKOPTYIIBL;
7 — XOpHWOHANITaHTONCHAS 000J0Uka; 8 — BHEeAIMOpHOHATTHEHAS TTOTOCTH;
B — 3apaxkenuc KypuHOT0 SMOpPHOHA B AMHUOH OTKPBITEIM CTOCOO0M;
B — zapaxkenne KypuHOTO 3MOpPHOHA B AMHHOH 3aKPBITEIM CITOCO0OM

Hnoukauua supyca 6 KypuHom IMOpUOHE HPOU3EOOUMCA NO C1e0YIo-
wum henomenam:

® OTCTaBaHUE B PA3BUTHH, THOEIIb YMOPHOHA;

e u3MeHenue obonoyek >MOpuoHa (HampuMep, «ONAIKW» Ha XOpUOHA-
JTAHTOUCHOM 000TI0UKE);

e TIOJIOKUTENIBHAS PCAKIIUS TCMAITIIOTHHAIIMKA ¢ aNIAHTOUCHOW WU aM-
HUOTUYECKON KUAKOCTBIO.

Peaxyus cemaceniomunayuu. PUA ocHOoBaHa Ha CIIOCOOHOCTH HEKOTOPBIX
BUPYCOB 3a CYET reMarriifOTUHUHOB CKJIEUBATh (arTIIOTUHUPOBATEL) SPUTPOLIU-
THI OTIPEACIICHHBIX BUIOB KUBOTHBIX WM NTHII (PUCYHOK 81).
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FIPHTPOUNTHI BHpycn IcMarrIoTHHALHEA

P]/ICYHOK 81 — Cxema PECaAKIUUA reMarrJIl0TUHAIIUU

[Tpu momonm PI'A MOXHO ONpeIenuTh HAMYUe TEeMarrTFTHHHUPYIOIIETO
BUpYyca B UCCICIYyCMOM MaTepualic (MHIUKAIUS BUpYyca), a TaKkKe ero TUTp. Tum-
POoM upyca HA3BIBAIOT Cro HaUOOJBITICE pa3BEICHIUE, TPH KOTOPOM CIII¢ Ha0moa-
CTCS arTIFOTHHAIAS YPUTPOIUTOR. 1Ipu nonoswcumenvroi peaxyuy (HATMIUN BU-
pyca) IPOUCXOIUT TeMarTIFOTHHAITUS, T.€. 3PUTPOINUTHI CKIICUBAOTCS 1 BBITAIAI0T
Ha JJHO SYCHKW TUTaHIIeTa B BHIE (PECTOHIATOTO Ocamka — «30HTHK». [Ipn ompu-
yamensHou peaxyuyu (OTCYTCTBUH BHpYyCA) SPUTPOIMTHEI HE CKICHBAIOTCI — pe-
3YIIBTAT Ha IUIAHIICTE B BHJIC «ITYTOBKHY, PHCYHOK 82.

gggg????? PEAKLSI TEMATTJIIOTHHALIMM (PTA)
0001001000,
0/000[0,00.0.0
0/00/0/0,0,0,00]
10100000000}l
0,00,0/000001l
200000/

KOHTPOJIt

Pucynok 82 — IlocTaHoBKAa W y4eT peaKnuu reMarrJTHHALH

BBLIIEJIEHWE BUPVCOB B KYJIBTYPAX KIIETOK
1 METOJIBI X UHIUKAITAN

KynbTypsl KIETOK UMEOT NEPBOCTEIIEHHOE 3HAYEHHE B BHPYCOJIOTHH.
OHU MHAPOKO MPUMCHSIOTCS TIPH IHArHOCTHKE BUPYCHBIX HHMCKITHH, B MPOU3-
BOJACTRE BaKIIMH, HE3aMECHUMBI TIpU MPOBEACHUN HAYUHBIX UCCIEIOBAHUMN B 00-
nactu BUpycoiorun. KileTouHbIe KyIbTYpHl SBISAIOTCS Hanbojce YHUBEpCAlb-
HBIM CITOCOOOM BBIACNEHUS W KyIbTHBHPOBAHHS BHUPYCOB, TaK KaK K T0J/IaB-
JASTONIEMY OONBITUHCTBY BUPYCOB yAaeTcs MoJ00paTh BHICOKOYYBCTBUTCIBHBIC
KyJIbTYpBl, Ha KOTOPBIX JAHHBIH BHUPYC CIOCOOCH Pa3MHOXKATHCH. BoIbImM
yI00CTBOM B paboTe SABJIAETCS HATMIUE BHAMMOTO ITUTONATHYECKOTO JCHCTBHS
BUPYCOB Ha KJICTKH, OJarofaps KOTOPOMY JErKO OOHApY:KUBAaTh MPUCYTCTBHUC
BHpPYCa HEMOCPEIACTBEHHO B 3apak €HHOU KIIETOYHON KyIbTYpE.

KynbTypbl KIeTOK €CO31at0T HAUOOJee CTaHAAPTHBIE YCIOBUA A KYJIbTHBU-
pPOBaHKS BUPYCOB 10 CPABHEHUIO C APYTUMH METOJIaMH, TaK KaK COCTOSIT U3 OIIHO-
POIHBIX KIIETOK, HAXOAAUIUXCSI B CXOAHBIX YCIOBUAX, U HE CONEPKAT AHTUTEN U
HecTeMUUecKuX WHTHOUTOpoB. M3 HEZOCTATKOB CIEIyeT OTMETUTH TPYHOEM-
KOCTb MPUTOTOBIEHUS KIETOUYHBIX KYIbTYp, & TaKXKe HEPEIKYIO 3apaKeHHOCTb TKa-
HEM, U3 KOTOPBIX TOTOBAT MEPBUUHBIE KYIbTYPhl KJIE€TOK, TaTEHTHEIMU BUPYCAMH, &
TakKe KOHTAMUHAITUIO 3TUX KJIETOK MUKOIUIa3MaMH, OakTeprsIMH, TPHOaMU.
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ITo npoucxo:kaeHnIo KyILTYyphl KIETOK TMOAPa3aeIIOTCS Ha SIMOPUOHATTE-
HbIE, OMYXOJEBLIE U U3 B3POCIBIX OPraHUu3MoB; Mo MopdoreHesy — na ¢uod-
pobacTHLIE, STUTETHATLHBIC U JIP.

HauGonbmiee pacupocTpaHeHUE B BUPYCOJOTUM HUMEIOT OXHOCHONHBIE
KYJBLTYPbl KJIETOK, KOTOPbIE MOKHO Pa3ACIUThL Ha nepsuuiHble (MEPBUYHO
TPUTICUHU3UPOBAHHELIE), nepesusaemvle U nojynepesusaemvle (IATUIOUIHBIE),
XapaKTEPUCTHUKA KOTOPHIX MpeIcTaRIcHA B Taoumie 28.

Tabnuua 28 — KynbTypsl KII€TOK

KyaeTyper XapakTrepucruka
KJIETOK

[TeppuuHble | DTO KIETKHU Pa3IYHOTO TANA (TOYEK 00€3bsH, MOYEK IMOPHOHA YeNIOBEKA, M-

KYJIBTYPBI HUOHA YeIIOBCKa, KYPUHBIX SMOpHOHOB). X MOMy9aloT W3 TKaHM 1ocie MeXa-

KIIETOK HHUYECKOTO H3MeNTBUCHUS, OO0padOTKH TPOTEO-TUTHYSCKUMH (epMeHTaMH |
CTaHJapPTU3AIMU KOJIUYecTBa KIeToK. CpoK KU3HU TaKUX KyIbTYp OrpaHUueH <
10 nmepeceramu. JIuum oTAebHBIE TPYMITHT KJIETOK MEPBUUHBIX KYIBTYP MOTYT
COXPAHUTD CITOCOOHOCTD K POCTY U Pa3MHOKEHHUIO U TIPH MHOTOKPATHEIX Tepe-
CEBaxX OHW JArOT HAYAJIO [IEPEBUBAEMEIM KYIIETYPaM KIIETOK

Ileperu- llepesusaempie KiemoyHvie MHUMY XaPaKTEPUIYIOTCS MOTEHIIMATLHBIM Oec-

BacMbIe CMEPTHEM U TCTCPOILIOUIHEIM HadopoM XpoMocoM. Hambonee gacro mpume-

KYJIBTYPbI HSIOTCS TAKUE JMHUU [IEPEBUBAEMBIX KIIETOK, KaK Vero — U3 MoYeK 3elIeHOH

KIISTOK Mapteiiki, RH — u3 nouku uenoreka; BHK-21 — u3 nioduek 0gHO-IHEBHBIX
cupuiickux xoMsakoB; [IMC — 13 TTOYKH MOPCKOH CBHHKH; M3 OITyXOJICBBIX
KIIeTOK 3JTOKauecTBEHHBIX HoBooOpazoBanmit (HeLa — W3 kapIInHOMET TITeHkH
MaTkH, Hep-2 — U3 KapIImHOMBI TOPTAHH) U Ap.
Honynepesusaempie Kymmypot Kiemox (OUn10uoHvle) — KIETKA OJTHOTO THTIA,
crocobHBIe i1 Vifro BHIIEPKUBATL MaKCUMyM 50 maccaxei, coXpaHsis TpU 3TOM
CBOIO MCXOJHYI0 MOP(HONOTHIO U JUIUTONHEL Habop XpoMocoM. TTpuMeHstoT
JUISl BBIIETIEHUS] U KyNbTUBHPOBAHUS BUPYcoB. Ho MOMCTHHE He3aMEeHUMBIMU
OHU 0Ka3aJIUCh B ITPOU3BOICTBE BUPYCHBIX BAKIINH

s ycrmemHoro TONy4eHWs KIETOYHBIX KYJIbTyp W IOCIEAYHOIIEro
pasMHOXKEHHUA B HUX BUPYCOB KYIBTUBUPYEMBIE KJIETKU AOJLKHBI TMOCTOSHHO
HAXOAWTLCSI B cOaaHCUPOBAHHOM (DU3UONOTMYECKOM Ccpelle, CoaepXkalled Bce
HEOOXOIUMBIE KOMITOHEHTHI JTSI UX JKU3HENEATETIbHOCTH U pasMHOkeHus. [[s aToit
LEIT UCTIONB3YIOT COJIe8ble PACmEopbl U GUPYCONOSUYECKIUE NUMAMETbHLIE CPEObI.

ITurarennHbIE Cpeabl U COJICBBIC PACTBOPEI UIA KIICTOYHBIX KYJIBTYP

Conegvie pacmeopsl UMEIOT COCTaB COJE, KAUeCTBEHHO M KOJINYECTBEHHO
MPUOTKAIOMIMACS K COCTABY UAKOCTEN UBOTHOTrO opranu3mMa. OCHOBHbBIE Ha-
3HA4YEHUS ATUX COJIe — co3nanue 0ypepHOCTH U M30TOHUYHOCTH CpeNkl U o0ec-
reueHre HauOollee BayKHBIMU HeopraHuveckuMu voHamH. ColieBbIe PaCTBOPHI
00€eCIeunBAaIOT MEPEKUBAHUE KIJICTOK BHE OpraHHU3Ma; OHU CITY>XKaT JUisi IPOMBIBA-
HUS TKaHEHW U KIIETOK B TIPOIECCE MPUTOTORJICHUS KIECTOUHBIX KYILTYp; SABISIOTCS
OCHOBOH 711 TIPUTOTOBJICHUS BUPYCOIOTHYCCKUX MUTATENLHBIX cpea. Hauboiee
YIOTPEeOUTETEHBIMU COJEBBLIMU PACTBOPAMH SBISIFOTCS PacTBOPHI XEHKca U Jpra.
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Humamenwvnwle cpeost

ITuTaTenbHbIe cpenbl HEOOXOAUMBI 17l 0OecreyeHus KU3HeNeITeTbHOCTH
KyJIbTUBUPYEMBIX KIeToK. Ilo Ha3nauenuro OHW JENSATCS HA POCTOBBIE (MU
Cpelbl IITd pa3MHOXKEHHUS) U ToAAepXuBaronme. B pocmosvix numamenvubix
cpedax AOMKHO COIEpXKaThCcs OOIBINE MUTATENBHBIX BEIIECTB, 0OECTIEUUBAO-
MIUX aKTUBHOE Pa3MHOKEHWE KIETOK U (opMUpoBaHUEe MoHOCTOs. VX ucnomns-
3YIOT JIO 3apakKeHMsl KYIbTYpHl KIETOK BHpycaMH. [loodepowcusaroujue cpeovl
[PUMEHSIOT II0CIie 3apaXeHUsl KYJIbTYpbl KIETOK BUPYCaMH, OHU COJlepKaT
MEHBIIIE TTUTATENBHBIX KOMITOHEHTOB U 00eCTIeuuBaloT MepekKuBaHNe KIETOK B
yike chopMUpPOBAHHOM MOHOCIIOE B IIEPUO]T PAa3MHOXKCHUS B HUX BUPYCOB.

[TuraTenbHbBIE CPEABI AT KIETOUYHBIX KYJIbTYp B OONBIIMHCTBE CIy4acB IOTo-
BT Ha OCHOBE COAJIaHCHPOBAHHOTO COJICBOTO pacTBopa (HampuMep, pacTBopa
Xenkca). HeorbemiteMblii KOMITOHEHT OOJIBITMHCTBA POCTOBBIX CPEIl — CHIBOPOT-
Ka KPOBU XKUBOTHBIX (TeJs4bs, ObIUbs, NOMaauHas), 6e3 Hammuns 5—20 % koto-
pol pa3MHOKEHHE KJIETOK U (JOPMHUPOBAHUE MOHOCIOS HE TTPOUCXOIUT. B cocTas
MOAJIEPKUBAIOLIMX CPEl ChIBOPOTKA HE BXOAUT. C 1IeNbI0 NPEIOTBPAILCHHS BO3-
MOKHOTO POCTa MUKPOOPTraHU3MOB B MTUTATENIBHBIE CPEIbI BHOCIT AaHTHOUOTHKH.

Paznuuarom cnedyrowue numamenvuvie cpeowl:

1. EcTecTBeHHBbIE MUTATENbHbIE CPEbI (IPUMEHSIIOT PEAKO) — TOTOBAT HA
OCHOBE COJIEBBIX pacTBOPOB XEHKCa U Dplia, K KOTOPBIM J00ABIAIOT CHIBOPOT-
Ky, aMHUOTUYECKYIO KUAKOCTH, IMOPHOHAIILHBIN 3KCTPAKT.

2. depMeHTaTUBHBIE THAPOIU3AThl OEIKOBBIX BEINIECTB (Uarie MPUMEHSIOT
(hepMEeHTaTUBHBIN TUAPOITN3AT JIAKTATLOYMHUHA, KOTOPLIM MOTy4atoT U3 MOJIOKA).

3. CuHTeTHYECKHE TTUTATENLHBIE Cpenl (IMMpoKoe puMeHeHue). X ToToBaT
13 OMpeJIeIICHHOTO Habopa XUMHYECKUX BEITICCTR, OHA MUMEIOT TTOCTOSHHBIM U TOUHO
W3BECTHBIN cocTaB. Yawe sceco npumenstom cpedy 199 (Ilapkepa), conepxaniyro
61 KOMTIOHEHT, U cpedy Mzna, B cOCTaB KOTOPOU BXOIUT OKOJIO 3() KOMITOHEHTOB.

Brinenenue BUpycoB

Jns 3apaxkeHuss WCHONB3YIOTCS YYBCTBUTEIBHBLIE K JaHHOMY BHUPYCY
KVIbIYPbl KAEeNOK C XOPOIIO PA3BUTEIM CHIOULHBIM MOHOCTIOEM, HAXOIAIIMECS B
poOUpKax, MIOCKUX ¢iakoHaX-MaTpariax, Win JyHKax IiaHnieTa (pUcyHok 83).

PucyHok 83 — daakoHbl, IIaHWETHI A1 KYJIbTYP KJIETOK
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Ilepen 3apakeHHEM KIIETOK POCTOBYIO MUTATEIBHYIO CPENy YHASIIOT U B
KaXIyI0 JIYHKY TaniieTa unu ¢puakon Buocat no 0,1-0,2 M1 B3BECH UCBITYE-
MOTO MaTepHana, mpeaBapuTeasLHo odpabotanHoro antTuonoTukamu. Iocme 30—
60 MUH KOHTaKTa BUpPyca C KIIETKaMHU yIaJsftoT U30BITOK MaTepuala, BHOCIT BO
(hrakoH NOAAEPKUBAIONTYIO CPEY U OCTaBIAIOT B TEPMOCTATE A0 BLIIBICHUS
MIPU3HAKOB PEIPOAYKUUU BUPYcoB. llpu 3apakeHUH BUpyCaMM KIIETOUHBIX
KYJILTYp MOXHO TOJIY4aTh pa3MUYHLIC BUAUMBIC MPOSBICHUS JICHCTBUS BUpYyca
(heromennvl unoukayuu supyca 8 Kyibmype Kiemox).

(I)BHOMQHBI, IMO3BOJAIOIINEC BBIABUTH BUPYC B KYJIBTYPC KJIE€TOK

1. Huronaruueckoe aeiicteue (dddext) — (I umu [{I19) — usmene-
HUS KJICTOK TOJT BIUSHUEM pa3sMHoXKatolerocs B HuX Bupyca. [Ipeanonaraerc,
yT0 ocHoBHOM npuuuHoi LI/ sBnsgercs Hapymerue MeTadoau3Ma KIETKH.

LTI mootcem 6b1mb credyrowux 0CHOBHbIX munos (PUCYHOK 84):

a) KpyImIo- WIK MEIIKOKIICTOUHAS JeTeHEpallHs; MOJHAs WIIH YacTHIHas Jic-
reHepanus KIeTok MoHocnos. [Ipu pe3koii gereHepaluu KIeTOUHBIH MOHOCTON
TUOHET: KICTKU OTCIaWBaOTCA OT CTEKJIAa U CBOOOHO IIaBalOT B KYJIbTYpallb-
HOM KHUJKOCTH B BUJIC OECCTPYKTYPHBIX 3€PCH, TU3UPYIOTCS.

0) cuMmIuIacTooOpa3zoBaHue — MO JEHCTBUEM BUPYCOB KJIETKW CIMBAOTCA
MCXITy co00# ¢ 00pa30BaHUCM THTAaHTCKHUX MHOTOSICPHBIX KIICTOK — CHMILIa-
CTOB (WJIM CUHTHUIIMER);

B) 00pa3oBaHME BHYTPUAIEPHBIX WIH LUTOMIA3MaTUUECKUX BKIIOYEHUIH;

) NpoiIrQepaTUBHBIH THI W3MEHEHHH — BO3HHMKAET B PE3yIabTaTe TpaHC-
(hopMaIuy KJIETOK MPU 3apaKEHUH KIETOYHOU KYJIbTYyphl OHKOTEHHBIMH BUPY-
camMH, TIOoJl AECUCTBUEM KOTOPBIX KJETKU HAYMHAIOT Oe3ydep:KHO AENUTLCA U
pacroararoTcsi H&¢ MOHOCIIOEM, a PAcTyT OECTIOPSAOYHO B HECKOJIBKO CITOER.

BHyTpusiaepHble BKIOYeHUs

4

Pucynok 84 — MoHoci0ii KyJILTYpBI KJIETOK /10 3apaskeHust 1 BapuanTsl LTI/ Bupyca:
1 — cnmomHoM MOHOCIION KIIETOK 0 3apakeHUs BUPYCOM (HOpMAaTbHBIE KIETKH );
2 — JereHepauus KIETOK MOHOCHOS; 3 — CUMILIAcTo0o0pa3oBaHue; 4 — BKIIOUEHUS
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Lumonamuueckoe Oeticmsue pazuyHbIX BUPVCO8 HA KIEeMOYHble KYIbMYpbl
(maxxe ecnu OpaTh pazIUYHbIC TUIILI KYILTYP) 001a0aem onpedeneHHol cneyuguy-
Hocmbio. POIICTBEHHBIE BUPYCHI OOBITHO JAFOT UTOMATHYECKYIO PEAKIIUI0 CXOJIHO-
ro Tuna, »pQeKT JeHCTBUS OTIAICHHBIX M0 CROMCTBAM BUPYCOR YacTO pa3iddcH,
no3romy no muny L{II/] Hepedko MOMCHO CyOumb o cemericmeae ulu pooe, K KOmo-
PpbiM omHocumcea uccnedyemslii gupyc. Tak, Uit SHTEPOBUPYCOB (BUPYCHI TTOIUO-
muemuta, Kokcaku, ECHO) xapakrepao LIl B Buac omHOpOAHON MEIKO3CPHU-
CTOH JICCTPYKIMH KJICTOK, KJICTKH MPHOOPETalOT OKPYTJICHHYI0 (hopMy, pacioiia-
TaloTCs JIOBONLHO paBHOMEpHO. JIJIsi MUTONATUUECKOTO JEHCTBUS aJIeHOBUPYCOB
TUIUYHBIM SIBISIETCS TPEBPANIEHUE KIETOYHOTO COS B CKOIUIEHUS MEIKUX, OKPYT-
JBIX KIIETOK, pacloloKEHHBIX B BUJE TPO3IbEB BUHOrpana. IlaparpunmnosHeic BU-
PYCHI, pecUpaTOPHO-CHHITUTHATLHEIN, BUPYCHI KOPU U MApOTUTA JAFOT ITUTOATH-
yeckuit 3G QeKT B B 00pazoBanus cuMIuiactoB. [Ipu penpoiyKimm reprecBupy-
COB KJIETKH OKPYIJIoi (hopMbl TU((Y3HO paCIIoNararoTes o BCEMY MOHOCIIOFO.

2. ®enomen remajcopomuu (PTanc)
Tlpunyun memooa Sape
KoHnTakT KneTtok ¢ s3putpo-
UTaMU TPUBOJMUT K aJcopOIuu
PUTPOLIUTOR HAa  TIOBEPXHOCTH

: N *
KIICTOK, TOPaXCHHBIX 6UPYCOM C IPNIPOUNTEL Sy %
2eMA22TIIOMUHUPVIOWUMU  CEOUCT- % L
eamu. IhdexT MOXKHO YBUACTH oy T
IIpH MalIoM YBCJIMYCHHMH MHUKPO- Pucynok 85 — IoyoxurenbHbIi
CKoITa (PUCYHOK 85). pe3yaLTAT peaKkiuu reMajacoponuu

ITpr MoNMOKUTENMHLHON TeMaJCcOpOLMK CKOTUIEHUS SPUTPOILMTOB Ha KIIETKAaX
MOT'yT OBITH BECbMa XapaKTepHBIMU. BUpyc rpunma JaeT reMaacopoinio ocTpoB-
KOBOT'O THIIA; TIaparpHIio3Hble BUPYCH — MU¢(Y3HOTO; s TOKCBUPYCOB Xa-
PaKTEPHBIM ABIIAETCS PACIOJIOKEHUE DPUTPOLNUTOB BOKPYT KIETOK B BHJE BEHUM-
Ka WM oxepenss. Planc Haubonee yacTo mpuMeHsIETCs sl paHHETO oOHapyXke-
HUS TTaparpUMo3HbIX BUPYCOB B HOCOTTIOTOUHBIX CMBIBaX OOIBHBIX.

3. ®eHoMeH UHTepdepeHINH

Hpunyun memooa.: GeHOMCH NHTCPHOCPCHIINN UCTIONB3YCTCS s 00HApYKE-
HUA BUpYcoB, He natrommx otdernusoro LTI B kymerype knerok. Mccnemyemyro
KYJIBTYpPY TIOBTOPHO 3apaKaroT BUPYCOM, PETYISIpHO Bbi3bBatonmm LI/ Mann-
karopHeM sBIsieTcss BBC — Bupyc BesukynsipHoro cromarura. [Ipy Hamuum B
UCCIIeAyeEMOM Marepuane HeuutonarorenHoro supyca LTI y wnamkaropHoro
BBC Takxe Oyner oTCyTCTBOBATE (KJIETKA «3aHATA» UCCIECTYEMBIM BUPYCOM).

4. O6pa3zoranue oasimexk — peHoMeH J[10ab0exko

Tpunyun memooa

MoHOCION KJIETOK MOCIIe 3apaXeHUs BUPYCOM 3alIMBAIOT CIOEM TTONYXKUI-
KOTO arapa, B COCTaB KOTOPOTO BXOJUT MUTATEILHAS cpefia U KpacuTedh Hew-
TpaJlbHbIA KPACHBIU.
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B Tex 30Hax MOHOCIHOS, THE TIpo-
UCXOOUT pa3sMHOXKEHWE UUTOMaTH4e-
CKOr0 BUpYycCa, TPYNIBl Pa3pyIIEHHBIX
KIIETOK HE 3aKUCISIIOT CPENY, BBITISISAT
Ha Po30BOM (hOHE TPO3PAYHBLIMU TISIT-
HaMM, KOTOPBIE HA3BIBAIOT OJAIIKAMU
(pucynok 86).

OaHNM M3 TIEPBBIX OBUIM IOJIyHC-
HBI OJIAIIKU BHPYCOB MOJUOMUEITUTA B
OJHOCIIOMHOUN KYIBTYype KIJIETOK

Basiuki
- -

(Ironn0exko, 1962). Pucynok 86 — OBpazoBanue fursmex
CrocoOHOCTh K 00pa30oBaHMIO OJNIAIIEK B HACTOANIEE BpeMs oOHapyKeHa,
KpOME BUPYCOB TIOTMOMHEITUTA, U Y MHOTUX Apyrux Bupycos: ECHO, sumedanm-

Ta, TPUTITIA, KOPH U Psilia APYTUX.

ITpu n3ydenun mMopdonoruu ONAIeK YCTAaHOBJIEHO, YTO pa3HbIE BUPYCHI,
KaK MpaBuiIo, o0pa3yroT OMSIMIKH, OTIMYAIOLIECS 10 BENUUHUHE, hopMe, Xapak-
TEPY KpaeR, MO CPOKaM TOSBIECHUS U JPYTUM CBOWCTBAM, YTO MOXKET OBITH HC-
I0JIL30BAHO JJIA MPCABAPUTCILHON HIICHTH(PUKAIIUA BHPYCA.

5. IIBeTHast mpoda

Memoo «yeemnoti npobbry Takxke SBIAETCI METOAOM OLIEHKH Pa3MHOXKe-
HUsI BUPYCOB B KYJIBTYpe TKaHU. [Ipy pa3sMHOKEHUN B TUTATENLHON Cpelie C UH-
OUKATOPOM HE3apaKeHHOW KYIBTYpHl KJIETOK (T. €. MPU OTCYTCTBHUU BHUPYCA)
BCJIEICTBUE OOpa30BaHMUS KUCIBIX MPOAYKTOB METadONM3Ma cpeda HU3MEHSET
CBOM IIBET (TI€pBOHAYANLHEIN KPAacCHBIN IIBET M3MEHSETCS Ha XKeNnTeii). 1Ipn pe-
IPOAYKIIMU BUpyca HOPMAaTLHBIM MeTa0OIW3M KIICTOK HapyliaeTcs, KUCIBIC
TPOAYKTHI HE 00pa3yroTCs, Cpea COXpaHseT UCXOAHBIN (KpacHBIH) 1IBET.

BBIJIEJIEHUE BUPYCOB HA JTABOPATOPHbLIX JKUBOTHBIX

Hcnons3yroT npenmMyiecTBeHHO HOBOPOKIEHHBIX O€NbIX MBbILIEH, XOMsI-
KOB, MOPCKHX CBHHOK, KPBICAT. Bocnpuumuussle K usyvaemvlm UPYCaAM HCU-
BOMHbBLE HAZBIBAIOMCA IKCREPUMEHMATLHOU MOOeblo. B KauecTBe MOJIENN OT-
OUparoT KUBOTHBIX, 00JaJal0MINX BHIOBOW UYBCTBHUTEIBHOCTHIO U BBICOKOU
BOCIIPUMMUYMBOCTLIO K OIPEACIEHHBIM BUpycaM. B3sTble B ONBIT KUBOTHHIE
JOTKHEI OBITH OJTHOTO BHJA, ONPEAEIICHHOTO BO3pacTa U CONepKaTbcsl B OAM-
HaKOBBLIX YCIIOBUAX.

Heobxooumvim ycnosuem ycnewinHoeo 6vl0eneHUs GuUpycos SIBISETCS WC-
MI0TIb30BAHNE KUBOTHBIX, CBOOOHBIX OT JNATEHTHBIX (CKPBITHIX) UH(PEKUUN BU-
pyCHOH, OaKTepuaTbHOM MITM TIPOTO30MHON STHOIOTHH, KOTOpbIE HEPEIKO
BCTPEUaAOTCsl Y MHOTMX BUIOB JTa0OpaTOPHBIX XKMBOTHBIX. K Takum 3abone-
BAaHUSAM OTHOCATCS BUPYCHBIE ITHEBMOHUU, BUPYCHBIN 3HIIC()aTOMUETUT OeIbIX
MBIIIEH, TTPOTO30MHBIH IHIE(ATUT MHOTHUX MIIEKOMTUTAIOLIUX U TITHIL U JP.

145



J11st BUpycoiorudeckoi paboThI Yallle BCETO UCHOIb3VIOM MAK HA3blede-
Mble «Hucmbvle JUHUUY SKCIEPUMEHTAIBHBIX KUBOTHBIX. OHU 00NaAaroT oJHO-
TUITHOM HACIIEZICTBEHHOCTHIO, UMEIOT MUHUMAILHOE YUCIO TaTEHTHHIX MH(EK-
1uH, 00Ja1at0T BEICOKOM BOCIPUUMYHUBOCTEIO K BUPYCaM.

3apajicenue JHCUGOMHBIX TIPOBOAWTCS HO NPUHUUNRY UUMOMPONUIMA
eéupyca: TTHEBMOTPOITHBIE BUPYCHI BBOASITCSI MHTpaHAa3allbHO, HEHPOTPOITHEIE —
WHTpalepeOpaTnLHo, 1epMaTOTPOITHEIC — Ha KOXKY.

Hnoukayua eupyca Ha 1aOOPATOPHBIX XKUBOTHBIX OCHOGAHA HA TIPOSIB-
JEeHUU TPU3HAKOBR 3a00NIEBaHUS Yy XKUBOTHBIX, UX Tubenu, maToMopdoaoru-
YCCKUX U3MCHCHHUSX B TKAHSX M OpTraHax, a TaKKe Ha TOJT0XKUTCILHON peaKIuu
TEMArTIIOTUHALINY C SKCTPaKTaMHU U3 OPTaHOB.

Ha na6opamopHbix )3cueomHbIX HPOGOOAM TUTPOBAHUE BUPYCOB, CTABSIT
peaKuuI0 HEUTPaIU3alUnuU; KXUBOTHBIX UCTONB3YIOT AN MOJTYYEHUS BUPYCHBIX
BAKIIWH, JUATHOCTUKYMOB, TTPOTUBOBUPYCHBIX CBIBOPOTOK.

OBIIAA CXEMA UWIEHTUOUKATWN BEIAEJIEHHOTI'O BUPYCA

Brigenenue, TuTpoBaHue U UASHTUGUKALMS BUPYCa TTPOBOLATCS C UCTIONb-
30BAaHUEM OIHOTO U TOTO e (DEHOMEHa.

I 3ran. TuTpoBaHue BhIeJIEHHOr 0 BUPYca; BLIOOP padoyeii 103bI

Tump eupyca — MakcHMalIbHOE pPa3BEIEHHE BHPYCCOAEPKALLEro Mare-
pyana, B KOTOpoM erie Habrogaetcs oxugaeMbrit addext (LI, PT'A, rudens
’)KUBOTHOTO U JIp.).

IT 3tan. UnenTudukanus BIJI€JIEHHOT 0 BUpPYCa

CyiiecTBeHHOE 3HAUCHHC JUIS WICHTH(QUKAIUKA BUPYCOB (JI0 poja, BUAA,
CEPOTHIIA) UMEET U3YUECHUE UX AHMUSEHHO20 CpOeHUs, KOTOPOE TTPOBOANTCS B
PH eupycog ¢ cOOTBETCTBYIOIIMMH THATHOCTUYECKUMHU CBIBOPOTKAMHU.

PH tipoBoasiT nmyrem BBeJleHUS cMecH anmuzer (BbIIIEIIEHHBIA BUPYC B pa-
Ooueii 103e) — anmumeno (AMarHOCTUYECKAs MPOTUBOBUPYCHAS CHIBOPOTKA) B
YYBCTBUTEIILHBIC TECT-00BEKTHI (KYJIBTYPBI KIIETOK, KYpUHBIC IMOPHOHBI, B Op-
TaHU3M TabOpaTOPHEIX KUBOTHBIX). CYIIHOCTH TOM PEAKLUH COCTOUT B TOM,
4yTO Tociie 06paboTKu roMoortyHeIMA AT BUpyC yTpauuBaeT CBOIO OMOJOTH-
YECKYI0 aKTUBHOCTH (HEUTpAIM3YETCs) U KIIETKa XO03sIMHA Pa3BUBACTCS TaK XKe,
KaK U HeMHPUIIUPOBAHHAS BUPYCOM.

III 3ramn. Y4er pe3yJbTaroB

[Tpu OoTCYTCTBHHU Y TECT-00HEKTOB MOBPEKAAIOIIETO ACHCTBHS BUPYCOB T'O-
BOPSAT O HEUTPATU3YIOIIEM JIEHCTRUM UMMYHHOM CHIROPOTKH U, CIIEJIOBATEIBHO,
0 CICHU(PUIHOCTH B3aUMOJCHCTBHS KOMIUICKCA «aHTHTCH — aHTtuteno». OO0
STOM CYJIAT, HAPUMEP, TPUMCHSSI KYILTYPhI KJICTOK, TI0 OTCYTCTBHIO IIUTOIA-
THYECKOT0 JEUCTBUs BHUpyca (pUCYHOK 87), mogaBieHUN OISIIKooOpa3oBaHus,
peakuuu Topmoxkenus remancopounu (PTTazac.), pesynsraram PTT'A, PCK, ot-
CYTCTBUIO U3MCHCHUM TIPU 3apaKCHUU KYPUHBIX AMOPHUOHOB, BBIKUBACMOCTH
YYBCTBUTEIIEHEIX JKUBOTHBIX (PUCYHOK 88).
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Pucynok 87 — CxeMa peaknum HeliTpaau3anuu BUPYCOB B KYJIbType KJIETOK:
A — IMTONATUYECKOE NEHCTBUE B PE3YJIbTATE PA3MHOXKEHUS BUPYCOB;
b — I orcyTcTByeT B pe3yjbTaTe HEUTPAIU3aIllii BUPYCOB aH TUTEIIAMU

Buo (mun) eupyca onpeaenseTcs Mo HeWTpaduzaluu cielnudpuiIecKoro
sthdekTa BUpyca COOTBETCTBYIONIEH MMMYHHOMN CBIBOPOTOKOM.
PTTA Knaccuueckue

’/o Pacter
% < PaspyuwiaeTtca
Bbbkusaet
@ < Mornbaet
BbipkuBaeT
< Mornbaet

Pucynok 88 — Peaknusi HelTpaau3anum AJas WIeHTHGUKANMYT BUPYCOB:
«T» — TIONOKUTEIBHAS, «—)» — OTpUILaTEIbHAs

Cepogoruyeckuii MeToJ

Ceponozuueckas ouaznocmukd OCHOBAHA HA GbIAGTEHUU 6 CbleOPOMKe
Kpo8U NayueHma cneyupuieckux K aHmueeHdam eUpUoHOs AHmMUmerl.

B cepommarnoctike BUPYCHBIX WHGEKIMHA UCTTOMB3YIOT TTOIXO/ «ITAPHBIX ChI-
BOPOTOK», YTO TO3BOIISIET ONPENENUTh HapacTaHue ThuTpa (mpupoct AT) 3a onpene-
JIeHHBI TIeproj 3a0oneBaHnsd ¢ TIOMOUIbI0 Habopa BUPYCHBIX TUArHOCTUKYMOB.
Iapnete cvl60pomKu — JIBe CLIBOPOTKHU, B3ATHIE OT OJHOTO OOILHOrO BHAUANE 3a-
Oonepanus u uepe3 1-3 Hememd. JJuacHocmuyecky 3HAUUMbIM CHUMAom Hapacma-
nHue mumpa AT 6 4 u bonee paz B IEPUOI Pa3BUTHS OCTPOH (a3bl 3a00TEBAHUS.

U3zeectHO, uTO O0abMHCTBO cnenududeckux AT oTHocsTes K kiaccam IgG
1 IgM, xoTophble CHHTE3UPYIOTCS B PA3TUUHOE BpeMsl HHMEKITMOHHOTO TIpollecca.
ITpm sToM IgM aHTHTENIA OMHOCAMCA K PAHHUM, U PEAKITUM, UCTIOIL3YEMBIE JIITS
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ux onpenencHus (Harpumep, UOA unn Henpsmas PU®), npumenstoTcest 1Sl paH-
Hel AMarHoCTHKH (J0CTaTOYHO UCCIEe0BATh OJHY ChIBOPOTKY). OOHapyxkenue AT
kiacca IgM OyneT cBuaerenbcTBOBark 00 OCcTpol MHAEKUMH. AHTUTeNIa Kiiacca
IgG nossnsromes Ha no30HUX cmaousx 3a004e6aHUs, COXPAHSIOTCS B TEUEHUE
JUTMTENHHOIO BPEMEHU U CBULIETENLCTBYIOT O TIEPEHECEHHOM 3a00JIEBAHUH.

OCHOBHbBIE UMM YHOJIOTMTYHECKHUE PEAKIINN,
IPUMEHSIEMBIE B CEPOJUATHOCTUKE BUPY CHBIX MHOEKIIUN

Peaxuyua neumpanuzayuu. PH cTtaBuTCs ¢ pa3HbIMU pa3BEICHUSIMUA UCCIIE-
JTyeMOM CHLIBOPOTKU U MOCTOSHHOM 10301 W3BECTHOTO BUpYyca I 0OHApYXKCHUS
HEU3BECTHBLIX MPOTUBOBUPYCHBIX AT. AHTHUTENTa UMMYHHON CLIBOPOTKHU CIIOCO0-
Hbl HENTPaIN30BaTh MOBPEKIAIONIEE ASHCTBUE BUPYCOB HA YYBCTBUTEIBHBIC
KJICTKU M TKaHU, YTO CBA3aHO ¢ O;10kanol BupycoB AT, T. ¢. uX HeliTpanu3almeii.

Peaxuua mopmosicenus zemazenromunauyuu (PTI'A). Ee nipuHINII COCTOUT
B TOM, 4TO MPU KOHTAaKTE BUpyca C TOMOJOTrHYHbIMU AT MpOUCXOAUT CBA3bIBA-
Hue AT ¢ reMarrIFOTHHUHAMY BUpYCd, B PE3YIIbTATE YEro BUPYC TEPAET CBOUCT-
BO arTJIIOTUHUPOBATH (CKIIEUBATh) 3PUTPOIUTEL. [ 3TOTO UCCIAEAYEMYIO CBIBO-
POTKY TIAIIUEHTA B Pa3HBIX Pa3BEJACHUSIX CMEIIMBAIOT C OJUHAKOBBIMHU JI03aMU
WU3BECTHOTO BUPYCA U TOCIE KOHTAKTA KO BCEM CMECSIM JOOABIIOT CYCIIEH3HIO
sputpoumToB. [Ipn MakcuMansHOM pa3BeIeHUM UCCIEIYEMOI CBIBOPOTKHU, KOTIa
elle NOoJABIsETCA ITeMarriFoTHHALMS, U oliperenuTes TUTp AT B 3TOH ChIBOpPOT-
k€. [1oJIOKUTENBHBIN pe3yabTaT Peakilud Ha TJIAHIIETE B BUIE «ITYTOBKW»; MPH
OTPULATENHLHON PEAKUMU FEMArrIiOTHHALMS HE TOPMO3UTCS, IPUTPOLUTEI CKIIEH-
BAIOTCS U BBIMAJAIOT HA JHO SUEUKU TUIAHIIETA B BUAC ()ECTOHUATOTO OCAJKa —
«30oHTHK». PTT'A BEIsBNsieT AT B CBIBOPOTKE OONBLHOTO, CHHTE3UPYEMBIE TTPOTHB
FEeMaITIIOTUHUHOB BUPYCOB (HAIlpUMeEp, BUpyca TPHUIITA).

Peaxkuusa nenpamon cemazeniomunauuu. E€ TpUHIAN COCTOUT B TOM, YTO
SPUTPOLIUTHI, HA KOTOPBIX MPEABAPUTENLHO aICOPOUPOBAHBI BUPYCHI, TPUOOpE-
TalOT CIIOCOOHOCTh arrIIOTHHHPOBAThCS B IPHUCYTCTBHU TOMOJOTHYHBIX AT,
COIEPKAIMXCS B UCCIEAYEMON CHIBOPOTKE KpoBU TanueHta. PHI'A mo3posser
obnapyxusath u TuTpoBath AT. 3a mump AT e cvieopomke Kpogu NPUHUMAIOT
HanOoJIBIIICE €€ Pa3BeACHHE, KOTOPOC BRI3BIBACT arTIIOTHHAIIUIO SPUTPOIUTOB.

Peaxkuus ummynoproopecyenyuu. JIns BeiaeneHus AT B CBIBOPOTKE
KpOBHU TTalIMEHTA WCIIONL3YIOT Henpamou memoo PHU®. Jlnd 3Toro Ha CTEKIIO
HAHOCAT B3BECh 3TATIOHHOTO MUKPOOPTaHHU3Ma, Tocie (PUKCALUN ero Ha CTeKIe
Y TIPOMBIBAHMS HAHOCAT KaIUIM CBIBOPOTKH KPOBH B OMPENEIIEHHBIX Pa3BEICHU-
ax. ITocie npOMBIBKM HACIauBaOT JIFOMHHECUUPYIOILYIO ChIBOPOTKY (CBIBOPOT-
Ky, MedeHyw ¢moopoxpomom, Hampumep, OUTIL]) npotur riaoOymmHOBOR
(dpakury CLIBOPOTOYHBIX OENKOB KPOBU uenoBeka, T. €. AI'C ceiBopoTky. Obpa-
3YIOIIMICSA KOMIIJIEKC «aHTUTEH — AHTUTEI0» BBIABISIIOT MPU TIOMUHECLEHTHON
MUKPOCKOIIUU: TIPH OCBEUIEHUH YIbTPadUONETOBBIMU (CHHE-(PHOIETOBLIMH )
Jy4aMH OH JIacT APKO-3€IICHOC CBCUCHHE.
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Paouoummynnstit aHaiu3 — BBICOKOUYBCTBUTEINBLHBIM METOJ, OCHOBAaH-
HBI Ha PEaKUUN «aHTUTEH — aHTUTeNo» ¢ npuMmeHenneM Al unu AT, meuen-
HBIX PaJUOHYKIUIOM (]ZSJ ,"C,°H, 'Crn np.). ITocne ux B3auMOAEHCTBUS OT-
TENSI0T 00pa30BaRMINICS PaIMOAKTUBHBIM UMMYHHBIM KOMIIIEKC U OMPEIESIOT
€ro paauoaKTUBHOCTbL B COOTBETCTBYIOIIEM CYETHUUKE (OeTa- WM TramMMa-
W3JIYYE€HUE): UHTEHCUBHOCTE U3JYUEHUS MPSIMO MPONOPIHUOHATLHA KOTUYECTBY
cBa3aBmmxca Mollekylmr Al' m AT.

Hmmynogpepmenmuotit ananus 6oiee NHGOPMATUBEH, [TOCKOIIBKY 1103BO-
nser BeIABUTEH IgM 1 IgG 1Mo OTAEeTBLHOCTH, UTO MO3BOISIET AENaTh OMPEeICH-
HBIC BBIBOJIBI O JUHAMUKC WHQEKIIMOHHOTO TIpollecca WIM COCTOSHUU PEKOHBA-
necuenuuu. s BeisiBieHus AT u3BecTHBI AlT copOupyroT Ha TBEpAOM CyO-
cTpare (HalpuMep, TIACTUKOBBIX MUKPOIUIAHIIETaX) U BHOCAT Pa3lIMYHbBIE pas3-
BEJICHUA CHIBOPOTKH TanueHTta. [lociie cooTBeTCTByOLIEH MHKYOAllUW HECBS-
3apmmecs AT ynansiroT, BHOCAT aHTUCHIBOPOTKY K Ig uenoBeka (AI'C), meue-
HYI0 (DepMeHTOM (HampuMep, Tepokcuiazoit). [lamee TOBTOPSIOT OpoOIEaypy
WHKYOHUpOBaHWs M OTMBIBaHUA HecBi3aHHBIX AT M BHOCAT Kakoi-i1mbo XpoMo-
TeHHBIN cyOCTpaT (4yBCTBUTENbHBIN K neiicTBuio hepmenta). CybcTpar paciie-
gercs pepMEeHTOM M U3MEHSETCsl UBET INPOJYKTa peakuuu. KoindecTBo oK-
PaIIEHHOTO MPOYKTA U3MEPAETCS CIEKTPOPOTOMETPHIECKHM CIIOCOOOM.

Memoo VDA & mooupurauyuu «3axeamay» UMMYHOI00YIUHO8 Klacca M

IIpunyun memooa: Ha TIOIUCTUPOIIOBOM IUIAHIIETE COPOUPYIOTCS BHaUane
anTuTena k IgM (antunMmmyHornmodynmuHsl M), 3aTeM go6aBisieTcst uccieayemas
coiBopoTKa. Ecnu B Helt ecth IgM, onu OynyT cBs3biBaThea ¢ aHTU-IgM, 3aTem
nobapnsieTcs crieunduaeckuit BupycHeii AI'. CucreMa nmpoMeIBaeTcs, U K Hel
nobapnstoTes aHTUBUpycHBble AT, MedeHble depMeHTOM (TIepokcuaazon). Ecim
ITPON30IIIIO B3aWMOJIEVICTBUE BCEX YETHIPEX KOMITIOHEHTOB CHUCTEMBI, BOZHUKAET
YETBIPEXCITOMHBIN «CHIHABUYY (pucyHOK 89). [Insg oOHapykeHHs 3TOr0 KOM-
IJIeKca B JIYHOUKU J100aBsftoT cyocTpar s depMenTta. [lon BmustHueM dep-
MEHTa OH pa3pyllacTcs U oOpa3yercs OKpalleHHBIH NPOIYKT. MHTEHCHBHOCTE
OKPACKU MOXHO U3MEPUTH KOJUMYECTBEHHO C TTOMOIIBIO CITEKTPO(OTOMETpA.

cyberpar

3 +
- (( ( <> )— *

Pttt
[ %]

Pucynok 89 — Cxema uMMYHO(epMEHTHOI0 aHAJIN3a B MoAnuKAMN «3axBaTa» IgM:
| — aHTHHUMMYHOTITOOYTHHET M; 2 — IgM (B CEIBOpOTKE TAllMeHTa);
3 — BUpPYCHBIH aHTUreH; 4 — aHTURUPYCHBIE AaHTHUTENA, MeueHbIe hepMeHTOM

HUmmynobnomunz

B otmmuue ot o6sraHOTO MDA, ”MMYHOOIOTUHT HE TOIBKO BHISBISET AT
10 TIPUHIUTTY «JIa—HET», HO no3zsoniem ouggepenyuposams omoenvhvle AT K
pa3nuYHBIM OeKaM MUKPOOPTaHHU3MOB.
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Hpunyun memooa. AT Bo3OyauTENs pa3nensioT ¢ MOMONIBIO 3JIEKTPOdO-
pe3a B MOJIMaKPUIAMHIHOM TeJle, 3aTeM MEePEeHOCAT UX U3 T'elsd Ha HUTPOLEIIIIo-
7030y MeMOpany. [Ipu 3ToM pa3nuuHbIe aHTUTEHBI (DUKCHPYIOTCS pas3aeabHo B
Pa3TUYHBIX y4acTKaX TOJOCKU. 3aTEM Ha DTy TOJOCKY HAHOCAT CHLIBOPOTKY
O0oNLHOrO U NaNbHEUIINE Uccleq0oBaHUS MPOBOJAAT Mo cXeme oObiuyHoro MMA:
OTMBIBAIOT OT HECBA3ABIIUXCS aHTUTEN OONBHOTO U HAHOCAT CHIBOPOTKY TIPOTUB
UMMYHOTJIOOYIMHOB YelOBeKa (aHTUTIIOOYIUHOBYIO CHIBOPOTKY), MCUCHYIO
tepmeHTOM. OOpa30BaBIIMICS Ha IOJIOCKE KOMILIEKC «AaHTHTEH + aHTHTENIO
OOJMBLHOTO + AHTUTENIO MPOTHUR [g UemoBeKa» BBIABISAIOT JOOABICHUEM XPOMO-
TCHHOTO CyOCTpaTa, W3MCHSIONMICTO OKpacky moj JetictBueM depMmeHTa. [lomo-
KUTCIBbHBIC PCAKIIUU BRITIAIAT B BUAC UDA-misiten (anri. blot — MATHO), Kaxk-
JTO€ U3 KOTOPBIX COOTBETCTBYET JUCKPETHOM TTape «aHTUTCH — aHTUTEIION.

NMMYHOOIOTTHHT HUCIOIB3YIOT KaK JIHArHOCTHYCCKHI MeToj (IOATBEp-
Xaaronuii Tect), Hanpumep, ipu BUY-uadexunn (pucynok 90).

gpl60
- ] 1]V
. . v — pbS
N
. /
" oo _— pS]
g! H - —— gp41
V Sl . — p3l
Yy o4 P4
b 0,
_ pls
Komerrpar JTusar BUpyCHBIX Jnexrpodopes B NOTHAKPHABMUTHOM
OYHILICHHOr0 BHpYCa fenxoB rene
; :
2 3 —_—
el =
0 — 5 T_} —_—
| | o
MEPEHOC Ha HHKyOawms ¢ obpaborka BHEceHue cybeTpara
HHTPOLE/TONAD- CHIBOPOTKOH ~ AHTHTJIOGYTHHOBOI (H:0n)
HY10 6ymary 0OIBHOrO CHIBOPOTKOH, C XPOMOT€HOM VYT PE3yIIbTATOB
MeYeHOit 110 [{BETHBIM
TIepOKCHIA30i TIATHAM
(bnotam)

Pucynok 90 — Cxema nmvyHob610TUHTa Tpu BUY-undexkunu
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PA3JEJ 5
METOJIbI MUKPOBUOJIOTTUYECKUX
UCCJEJOBAHUN, MIPUMEHSAEMBIE
TJIS1 IMATHOCTUKA MUKO30B

[MTupokoe pacrpocTpaHeHUe TPUOKOBBIX 3a00J€BaHUN (MUK0308), Pa3HO-
o0OpasHbic TPOSBIICHHUS, HCPEIKOC BO3HUKHOBCHHC WX BCJICICTBUC HCPAIMO-
HATBHOU aHTHOAKTEPHANBHON Tepamuu (KaHAMA03bI), TAaKXKe Ha (POHE STPOTCH-
HBIX UMMYHOJS(PHUITUTHBIX COCTOSHHUH MPUBIEKAIOT K ce0¢ BHUMaHUE MPAKTH-
YECKUX Bpauel pa3HuIX cnenuanbHocTed. ClienoBaTebHO, U3JT0KEeHHEe HE00Xo-
JTUMBIX CBEJAEHUN O METOAaX MHUKPOOHOIOTUYECKUX MCCIEAOBAHUH, PUMEHsIC-
MBIX B IMarHOCTUKE MUKO30B, SIBIIAETCA aKTyalbHBIM.

B nacrosmee Bpemst onucano 6omee 400 601e3HETBOPHBIX TPUOOB — BO3-
OynuTeneil 3aperuCTPUPOBAHHEIX CIydaeB MHK030B. CIIMCOK 00JI€3HETBOPHBIX
TpUOOB MOCTOSHHO TOMOJHAETCS C OMMUCAHUEM HOBBIX CITYHaeB.

ITo crenmeHu OMAacHOCTH MM HACENeHUsS OONBITMHCTBO OO0JIE3HETBOPHBIX
rpuboB oTHOCUTcA K IV rpymme matoreHHocTH (ycnoBHo-TIaToreHusle), Candida
albicans, Cryptococcus neoformans ¥ HEKOTOPBIE TIPEICTABUTENN poaa Asper-
gillus — x Il rpymme, a Bo3OyaUTenN psaja DHIACMUYCCKUX MHUKO30B (TUCTO-
1a3M03a, 0J1aCTOMHKO03a, KOKITHIOMHK03a) — Ko 11 rpyrime.

Knaccupuxkanuss MUK0O30B

B 3aBHCHMOCTH OT JIOKAJIM3AUUM TOPAKEHUA MUKO3bI THOAPA3AeIA0T-
csl Ha cJeAyIllre OCHOBHBIE TPYIIIbI:

® [IOBCPXHOCTHBIC MHKO3bI (KEPAaTOMUKO3bI) — IOPAKAIOTCS JIUIIB BOJIOCHI
Y POTOBOM CJION 3TTHJIEPMHUCA;

® JIepPMaTOMUKO3BI (AMUAEPMOMUKO3BI) — MOPAKAIOTCS IMUACPMUC, BOJIO-
CEI, HOT'TH,

® TTOIKOXKHBIC, WU CYOKYTaHHBIC, MUKO3BI — MOPAKACTCSA KOXKa, MOTKOXK-
Has KJIeT4aTKa, (haclliH, HHOTJJa — KOCTH;

® CHCTEMHBIC, WIIH TIIYOOKHE, MHKO3bI — XapaKTEePU3YIOTCA MOopakeHueM
BHYTPEHHUX OpPraHOB, YAaCTOW IUCCEMUHAILUEN C BOBJIEUEHWEM B NATOJIOrHYe-
CKUH TIPOIECC Pa3TUIHBIX TKAHEH;

® ONMOPTYHUCTUYCCKUE MUKO3BI, BO3OYAUTEIIMU KOTOPBIX SBISIOTCS YC-
JIOBHO-TIATOT¢HHEIC TPUOHI.

OTJI@J'IBHO BBLACIISIIOT MUKOTOKCHKO3bI — IMTHIIECBBIC OTPABJICHUS YEJIOBCKA
U KUBOTHBIX, BbI3BIBACMbBIC MUKOTOKCHUHAMU FpI/I6OB, O6p213}7IOHII/IMI/ICH npu ux
POCTC Ha ITHIICBBIX IIPOAYKTAX M ITHIICBOM CEIPEC.

Knunuueckasa knaccugurayus mukosoe (pecTapieHa B Tadbnuie 29).
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Tabmuna 29 — Knaunndeckas kiaccuUKalusg MHKO30B

Bosoyaurenu BrLi3LiBaeMELIe
MHKO030B Haspanust rpubos Oome3nn
BoaGymurenu Malassezia furfur IlecTprrii numait
noBepxHocTHEIX | EXophiala werneckii UYepHslil muiai
MHKO30B Piedraia hortae Yepnas nbegpa
(KepaTOMMKO30B)  |Trichosporon beigelii Benas mneapa
Bozbynurenn Aumponogunvubie depmamoumst:
nepmaroMuko3oB  |Epidermophyton floccosum DrupepmModuTrs
Microsporum audouinii, Microsporum ferrugi- | Mukpocmopus
neum
Trichophyton tonsurans, Trichophyton viola- | TpuxoduTtus
ceum
: . .. SnuaepMoGUTHS
Trichophyton mentaqrophytes var. interdiqitale .
CTOM, HOTTEH
Trichophyton rubrum Pyopodutus
Trichophyton schoenleini ®dagyc
3ooghunvusie depmamopumot:
Microsporum canis, M. gallinae Mukpocnopus
Trichophyton verrucosum, T. mentagrophytes | Tpuxodutus
var. mentagrophytes, T. equinum
Teoghunvrvle depmamodchumpr:
Microsporum cookei, M. gipseum, M. nanum |Mukpocmopus
Bozbynurenu Sporothrix schenckii CriopoTpuxo3
HOKOXHBIX, Fonsecaea compacta, Fonsecaea pedrosoi XpoMOoOITaCTOMHKO3
HIIH CYOKYTaHHBLX, Exophiala, Phialophora, Wangiella, Bipolaris | ®eorndomuxos
MIKOSOB Aureobasidium, Cladosporium, Curvularia, MutieToma
Phoma, Pseudallescheria boydii, Madurella gri-
sea, Phialophora cryanescens u ap.
Bozbynurenn Histoplasma capsulatum I'acromnazmos
CUCTCMHBIX, Blastomyces dermatitidis biacromukos
WITH TITYOOKHX, Paracoccidioides brasiliensis IMTapaxokiuauon-
MHUKO30B TOMITKO3
Coccidioides immitis Kokummoniommko3
Cryptococcus neoformans Kpunrrokokkos
Bozbynurenu Candida spp. Kangumos
OIIIOPTYHUCTH- Mucor spp., Rhizopus spp. 3UTOMHKO3
JCCKHX MHKO30B | Agpergillus spp. Acnepruinies
Penicillium spp. IMerununmos
Boz0Oynurenn Fusarium spp., Aspergillus spp., Penicillium MUKOTOKCHKO3
MHKOTOKCUKO30B  |Spp. U JIp.
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O6mas xapakTepucTHKA METOI0B
MHKPOOUOJIOTHYECKOI TNATHOCTUKH MIUKO030B

Mamepuan 0na ucciedoeanusa: CBEXKUE PA3BUBILIMECS TTOPAKEHUS, TIE
Oonbine sneMenToB rpuba. [lopaskeHHBIE BONOCH OE€pyT TTUHIIETOM, JEMEHTHI
TIaIKOW KOXKH, YEIIYWKH — cKanbneneM. [Ipu nopakeHun HOTTEN MTPOU3BOLAT
COCKOO CKalbIICNIeM WM OTPe3afoT Kycouek HOTTS HokHUlamMu. CocKOOBI cO
CIIM3UCTON 00O0JIOYKH BBITIOJHAIOTCS TIMaTelieM. Bee ocTalibHbIC MaTepHalibl —
KaK 0OBIYHO (MTpU OAKTEPUOTOTHIECKOM MCCIIETOBAHUN ).

MukpockonudecKuii MeTOoI MccJIel0OBAHU S

DTO OAWH U3 OCHOBHBIX MCTOJIOB BBIABIICHUS BO30YyauTENCcH MUKO30B. s
MIPOBEICHUS MHUKPOCKONUHU TOTOBIT HEOKpPAIICHHBIC (HATUBHLIE) Mpenaparh
WJIU OKpAllICHHBIC TIPErapaThl.

Ecimm nccnepyemblii MaTepuall KUJIKUH, TO U3 HETO TOTOBST HCOKpAIICH-
HBIH Ma30K JIJIT MUKPOCKOIIUU B MTPOCBETIIIONINX KUAKOCTIX: CMECH CITUPTa C
TIULepuHOM. [lnomuwiii ucciedyemulii mamepuai MPEABAPUTEILHO nodsep2arom
npoceemaenuto (I BU3yalW3alMH CTPYKTYpP BO3OYyIUTEIs BO (hparMcHTax
KOXXU U €€ MPUAATKOB (HOT'TH, BOJOCHI), OTAEIAEMOM OYaroB MOpaxeHus) —
obpabarsiBator 10-20 % pactBopom mienoun (damie KOH). UToOwl ckoHIICHTpH-
pOBaTh MaTepUa, ero MEHTPUPYTHPYIOT.

Hamuenvie npenapamei: Kamiro ucciegyeMoro MaTepHana HaHOCAT Ha
MIPCIMETHOC CTCKIIO, JTOOABIAIOT pacTBOp Jltoromst wimm CIMpPTOBOM PacTBOP
TIMIepUHA, HAKPBIBAIOT TOKPOBHBIM CTEKIOM W MCCIEIYIOT B  (ha30BO-
KOHTPACTHOM WJIU CBETOBOM MUKPOCKOIIE.

Oxpauiennvle npenapampl. TOTOBIAT OOBIYHEIM CTTOCOOOM Ma3ku; (UKcAIUs
TONBKO KUAKUM (pukcaropoM; okpamusaioT no I'pamy, Iumo — Henbceny,
PomanoBckoMy — I'uM3e wim cienuaibHBIMU METOTAMHU.

[Tpu murpocronuu niecresblx 2prubO06 YAUTHIBAIOT CTPYKTYPY MUTIETHS, T. €.
0COOEHHOCTH CTpoeHus rud), UX UBET, CENTUPOBAHHOCTh, TAKXKE OCOOCHHOCTU
CTPOEHUS KOHUAMM U criop, U T. . [Ipn muxpockonuu oposrcoicesvix epu606 Bhi-
SIBJISIOT KJICTKHU JAPOXKKEH, TTOUKYIOIITHUECS KICTKH.

I'mcTooruyeckoe HCCJIEaA0BaHUE

Takoe KC, KdK B 6aKT€pI/IOJ'IOFI/II/I (MB.?;KI/I-OTH@‘IEITKI/I, Cpﬁ?)BI), OJIHAKO U3y-
Har0T HC TOJIbKO MOp(I)OJ'IOFI/IIO rpH6a, HO KW PCaKIHI TKaHKW Ha BO36y,Z[I/IT€J'I$I,
FJIY61/IHY IMOpa’KCHU:I. MoKeT UCIONIL30BaThC MCTOHA HpHMOﬁ I/IMMYHO(I)JHOO-
peCCHUUU C TUCTOJIIOTUICCKUMU TTIPCIIapaTaMU.

Muxkogorngyeckui MeTO/I

Bkimowaer Bce 3Tanbl KyabTypaTbHOrO METoAA (BbIIeJIeHHe YUCTON KYib-
TYPbI TPUOOB HA UCKYCCMBEHHBIX NUMAMENbHBIX Cpedax W WACHTHPHKAIHIO).

Just ymanenus 6akTepruanbHOM (IOPHl UCCIEyeMbIH MaTepuan NpeBapu-
TeNnbHO 00padaThIBalOT aHTUOMOTUKAMHU TUPOKOTO CIIEKTPa AEUCTBUA.
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J1st KymETUBHPOBaHUS TPHOOB MCTONB3YIOT pasHbie cpeanl. CTaHaapTHOU
B MUKOIIOTUU SABJSIETCS 2110K030-nenmonHan cpeda Cadoypo. B 3aBUCUMOCTH OT
BUJA Tpuba MOXKHO WCIONB30BATH KapTO(elbHO-MOPKOBHBIN arap, pPUCOBBIN
WU KYKYPY3HBIA arap, cpeny Hameka — Jlokca, cyciio-arap m Apyrue Cpefsbl.
Jns monaBneHus pocra rpuOOB-KOHTAMWHAHTOB MCTONB3YIOT CIEUUalbHBIC
Cpelbl, coaepKame aHTHOMOTUKH U IIUKIOTeKCUMUI. [ puOBl KyIbTUBHPYIOT B
a’pOOHBIX ycHOBHUSAX TpH TemrepaType 25—30 °C; TpubBI Ke, BLI3BIBAIONIUC 3a-
OosicBaHUs YEIIOBCKA, MOTYT KYJIIbTHBHPOBAThCS 1IpH Temiieparype 37° C.

Buaumeiii pocT KONOHHWM Ha TUIOTHBIX TMUTATENBHBEIX CpefaxX OOBIYHO Ha-
OmroylacTcsl uepe3 Heckolbko JHel. IIpu ompenmencHuM poaa M BUAa TpuboB
YYUTBIBAIOT CKOPOCTh POCTa M CO3PEBAHUs KOJIOHHH, €€ UBET, (hOpMY U THII TO-
BEPXHOCTH, & TAKXKE P JOTOTHUTEIHHBIX TPU3HAKOB. KOITOHUN IPOXKKEBBIX U
HCKOTOPBIX TIJICCHEBEIX TPHOOB BBIPACTAIOT YKC HA BTOPBIC-TPETHH CYTKH, OJ-
HaKo KyJIbTypy BO30yauTeNel Hanbojee paclpoCTpaHEHHBIX MHUKO30B OOBIYHO
MOITy4atoT He paHee Heaenu. Jid ApokKEBbIX rPUOOB XapaKTepHbI TTaAKUe KO-
nouun. Ilpu oOpazoBaHWN CIIOp MOBEPXHOCTb KOJIOHUHM W3MEHSETCS (My4YHH-
cTad, MopollKoBatas, 6apxartuctas u jap.). LIBeT KojoHuii 3aBUCUT OT MUTMEH-
TOB ¥ pa3inyaeTcs y pa3HbIX BUAOB 00J€3HETBOPHBIX TpubdoB. IIpu pocre MHO-
TOKJIETOYHBIX TPUOOB HA MUTATENbHBIX CPeAaxX pa3ludyaroT cyOCmpamusili, NI
NOTPYKHOU, Muyenuti (BpacTalolluil B cyOCTpar) U G030VULHbIL Muyenui
(OonbIIas 9acTh €ro HaXOAMUTCS HaJ MUTATENbHOU cpenol). [TpuMeps! KynbTyp
TpuOOR ¢ pa3HBIMU TUTTAMU KOJOHUH TIPEICTaBIIEHbl Ha pUCYHKeE 91 .

Pucynok 91 — KyasTypsl rpudoB (IpuMepsl pa3HbLIX THIIOB KOJOHMIT):
1 — Trichophyton rubrum (IIMIMEHT pa3IMYHBIX OTTEHKOB B IIEHTPE U HA TeprudepHH KOIOHMH );
2 — Histoplasma capsulatum; 3 — Madurella grisea;
4 — Penicillium; 5 — Paracoccidioides brasiliensis

Unentudukarto BeIIEICHHON KYALTYPHI BO3OYIUTENS IPOBOAAT 10 Mopdo-
JOTMYECKUM, KYJIbTYPaJbHBEIM U OUOXUMHWYECKUM TIpu3HakaMm. [ onpeaeneHus
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OMOXUMHUYECKOM aKTUBHOCTU HEKOTOPBIX TprOoB (Hanpumep, Candida spp.) MOXKHO
UCMOJB30BaTh MaHemu Ouoxumuuecko auddepenimpoBku (MIaHIIeTbl) ¢ Mocie-
TyroleH uaeHTU(UKAITHEN B aBTOMATHYECKOM MUKPOOHOIOrMYECKOM aHaATTU3aToPe.

NMMyHoOnOruueckuid MeTol (CepoOruueckKuii U anieproiorudeckuii)

Ceponozuueckuil memod. 1Iporonsat ans BeisiBAcHUS cnerupuueckux AT u
AT, HO pe3yIIbTaThl MOTYT OBITH COMHUTEIILHBIMU W3-32 IIEPEKPECTHOTO Pearupo-
BaHus ¢ A" pa3muaHbIX TprooB. CepoanarHoCTHKa OMIOPTYHUCTHIECKUX MUKO-
30B (HampuMep, KaHau03a) Mato3GeKTUBHA B CBI3U C paclipoCTpaHCHHBIM HO-
CHUTCIBCTBOM TpHOOB. [Ipy TMpOBEACHUM CCPOTUATHOCTHKH MHUKO3a HApaCTaHHC
tuTpa AT B CHIBOPOTKE KPOBH TAIlMEHTA OTpakaeT MPOrpecCHpoBaHNe WH(pEK-
un. [[puMeHsIFOT Takne )Ke UMMYHOJIOTHICCKHE PEAKIINH, KaK B OaKTCPHOIIOTHH
(UDA, PCK, peakuus naTekc-arrIrOTUHALIMA, UMMYHONPELUUUTALNN U Ap.).

Annepzonozuveckui memoo. TIpoBoasaT KOXHBLIE NPOObI MPU HEKOTOPHIX
MUK03aX. PaHee ObUTM OTHUM U3 TTOMYIAPHLIX METOJIOB AUATHOCTUKU MUKO30B,
OJIHAKO WX HECTCIU(PUIHOCTh OTPAHWYUBAET MUATHOCTUYECKYIO IIEHHOCTH. B
HACTOSIIEE BPEMS WX Hallle UCTONB3YIOT ISl aHAN3a UMMYHHBIX TOMYISIU’
IIPHU DMUIEMUOJOTHUECKUX UCCIIEIOBAHUSX.

MoutekyJIsApHO-TeHeTHY eCKUI MeTOoN

llaHHBIfI MCTOZ TIO3BOJIACT IMPOBECTH I/IJIeHTH[bI/IKaLII/IIO MMAaTOrCHHLIX TpPHU-
0OB Ha OCHOBE OIIPCACICHHUA HYKICHHOBBIX KHCIIOT. HpI/IMeHHIOT nojaumepas-
HYIO yenHyw peaxyuro, KOTopasa HCIOIb3YETCA OJA JHUAHOCTUKHW TJIaBHBIM 00-
PasoM CUCTCMHBLIX MUKO30B. Taxxe HUCTTOJIB3YIOT METOM HI‘H(-FH(SPI/IJII/IB&LII/II/I.

JIaﬁopaTopHaﬂ AUNATHOCTHKA MUKO030B

JIABOPATOPHA I JUATHOCTUKA 3
IMTOBEPXHOCTHBIX MUKO30B U IEPMATO®UTUN

[[Iupoko pacmpoCTPaHEHHBIMU TIOBEPXHOCTHBIMU MUKO3aMU  SIBISTIOTCS
ompybesuonblil (necmpblil, pa3HOYEEMHbILL) TUMWAL (KepamomMuKo3) 1 HO8epXHO-
cmubltl kKaHOuoo3. KpoMme Toro, oueHb MHOTHE TPUOBLI MOT'YT OBITH BO30YIWTE-
JasMu UHPEeKkumit Hortelt — oxuxomuxoszos. Cpein BceX TPYIIT MUKO30B JI0CTa-
TOUYHO YACTO BCTPEUAIOTCA U JIEpMATODUTHH.

Kepamomuko3vt — rpuOKoBBIe 3a00II€BaHUS, XapaKTEPUIYIOIIHUECS Mopa-
WEHUEM TTOBEPXHOCTHBLIX OTHENIOB POTOROTO CJOS DMUIESPMUCA U TTOBEPXHOCTH
BoJIoca. B Hammx pernoHax cpeiim KepaTOMHUKO30B PACIPOCTPAHCH OTPYOCBH/I-
HBIN (ECTPBIN, pa3HOIBETHEIN) nummat (Bo30yaurens — Malassezia furfur).

Hepmamogpumuu (3nudepmogpumusn, muxkpocnopus, mpuxogumusn) —
rpuOKOBBIC 3a00JICBaHUS, BO3OYIUTEIIMA KOTOPBIX SIBIITFOTCS TPUOBI JepMaro-
buTe 13 ponoB Epidermophyton, Microsporum wn Trichophyton. U3 40 ¢ mammaum
WU3BECTHRIX BUJIOB JISPMATO(PUTOR B HAIMUX YCIOBUSX Haubojee 4acTo BCTpeda-
to1cs Tpu — Trichophyton rubrum (Beayliuii Bo3OYIMTEIb OHUXOMUKO3A, JEP-
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Matodutuu kucteit u crom), Trichophyton mentagrophytes var. interdigitale
(4acTo BbI3BIBAET AMIUAEPMOPUTHIO cTom) U Microsporum canis (IpuuvHa MUK-
POCTIOPUH BOJIOCUCTOM YacTH TOJIOBKI). Trichophyton shoenleinii BbI3bIBaeT 3a00-
JaeraHue ghasyc (Mapmry), Mpu KOTOPOM TOPANKAETCI KOXKa, BOJOCH ¥ HOTTH.

Jnst mabopaTopHoOi TMATHOCTHUKH NMPUMEHSIIOT cJIeIYIOIIHe MEeTO/IbI:

Muxkpockonuueckuit memoo

Hamonozuueckuu mamepuan: 9eITyHKHA KOXH, BOJIOCH, ()parMCHTHI HOT'TE-
BOM MIIACTUHKH, MEePel MUKPOCKOTIMPOBAHUEM TOIBEPratOT «IPOCBETICHUION, T. €.
obpabdorke 10—-15 % pactBopom mienoun KOH. DTo no3BosiseT pacTBOPUThL PO-
TOBBIE CTPYKTYPBI U OCTaBHTH B TOJIE 3PSHUS TOJIBKO MacChl rpuda.

[IpenapaThl OKpalIUBAIOT METUIECHOBBIM CUHUM, T€MaTOKCUIMH-303UHOM.
Juarno3 gepMaToPUTUN TTOATBEPKAACTCS, €CIU B TIpenapare BUIHBI HUTH MU-
IeJUsT WK TIeTOYKH apTpokoHuauit. [Ipu oTpyOeBUIHOM (pa3HOIBETHOM) JIH-
mae, MUKPOCKOTUPYS HelIyHKU KOXH, 00paboTaHHBIE TMIEI0UbIO, BLISBIISIOTCS
KOPOTKUE U30THYTHIE THU(BI U APOXKKEMONOOHBIE TMOUKYIOIIUECS KJIETKU, UC-
TAUHHBIA MUTIEIIUN OTCYTCTBYET.

B naGopatopHoif guarHocTUKe AEPMATOPUTUU BOJOCUCTON UYACTH TOJIOBEHI
YUUTHIBAIOT TaKKe PACTIONOKCHUC DIIEMEHTOB TpHOa OTHOCUTEIBHO CTEPKHS BO-
joca. Eciu criopbl paciiolioKeHbl CHAPYKH (XapakTepHo i BUI0B Microsporum),
TakoUW TUN MOpaKeHUs HA3ZBIBAETCS IKMOMPUKC, & €CTIU BHYTPH — TO IHOOMPUKC
(xapaktepHo ans BupoB Trichophyton). llopaxenue Bojioc jepMaTOpUTAMU
IIPEJICTABIIEHO HA pPUCYHKE 92.

b

Pucynok 92 — Ilopaxkenus Bouoc gepmaroguramu
o Tumy axkmompuxc (A) u sndompuxc (b)

OxkoHuarenbHas UASHTHOUKALIUS AEpMATOPUTOB MPOBOIUTCS TTO MOpPhO-
JOTHYECKUM OCOOEHHOCTSM.

Jna 6slcmpoil OuazHOCMUKU HEKOMOPBIX MUKO0308, HATIPUMEDP, MUKPO-
CTIOPUH U PA3HOLBETHOTO JIUIIIAs], UCTIONB3YETCs TaKKe JIFIOMUHECLIEHTHAS JIaMITa
Byna, B 1y4ax KoTopo# AJIeMEHTHI rpuba B o4arax MUKpOCHOPHU JAlOT CBCTIIO-
3eJIEHOE CBEUEHHUE, 4 OYarW Pa3HOLUBETHOTO JIUILAS 1AF0T KENTOE CBEUEHHUE.
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Muxkonozuueckuiit memoo. Jlenarot moceB Ha UTATENbHBIE cpeabl — Ca-
Oypo, cycno-arap u ap. Ha cpege Cabypo kononuu guamerpoM 10—30 MM BbI-
pactatoT 3a 7-14 nuei. [Ins MeaneHHO pacTyluX IepMaTo(pUTOB XapaKTepHBI
KOJJOHUU THaJKUe UM KOXKUCTLIE, A MPOounX AEpMaTO(QUTOB — IMYITUCTHIE U
MEPCTUCTBIE, a TIPU OOUILHOM O0pa30BaHUU KOHUAUU — TOPOIIKOBATHIE
(T. mentagrophytes). Kax npasuio, gepMaToGuTel 00pa3yioT Oenbie UIN CBET-
awie kononuu. Yacth gepmatodurtor (7. rubrum, T. violaceum, T. megninii)
UMECT TCMHO-KPACHEBIH WM OOP/OBBIH 1BET KOJOHHH. B030ymuTenb pazHo-
uBeTHoro nummas Malassezia furfur depe3 Helemo MOCIe MoceBa AT POCT B
BUJIC OCNIBIX CIMBKOOOPa3HBIX KoJoHUU. [Ipu HE0OXO0AUMOCTH TIPOBOAATCS J10-
MOJTHUTCIBHBIC TCCTHI (ypca3Has aKTMBHOCTh, 00pa3oBaHWUC MUTMCHTA Ha CIIC-
ITUATTLHBIX cpeflaX, TOTPeOHOCTh B MMUTATEIILHBIX JI00ABKAX U JIp.).

Ceponozuueckuit memoo. OnpejeisitoT AT B CHIBOPOTKE KPOBU € 1IOMO-
usto UDA, PCK, PII, PHI'A.

Annepzonozuueckaa ouwaznocmuka. VIHorga crapaT KOKHO-aJIepruyecKue
TPOOBI ¢ AITICPreHAMU U3 TPHOOB.

JJABOPATOPHA A JUATHOCTHUKA TTIOAKOXHBIX MHUKO30B

Ilookoscnvimu Muxko3amu HA3LIBAIOTCS TPUOKOBBIE WH(EKITHU, KOTOPHIE
MTOPAKAIOT JIepMy U Oojice TTyO0oKHMe MATKUE TKaHH, JICKAIHE o] KoKel, a WHO-
TIa — W KOCTHYIO TKaHb. DTH WHQEKINH 00hEIWHIET MEXaHU3M WH(PHUITUPOBA-
HUS — TaK Ha3bIBAEMAas mpaeMamuyeckds UMnianmayus 6o3o0youmend. K rpyr-
IIc TOAKOXKHBIX MHKO30B OTHOCAT XPOMOMHUKO3 (B030ymutrenun — Fonsecaea
compacta, Cladophialophora carrionii, Fonsecaea pedrosoi n ap.), CiopoTpH-
X03 (RO30YIUTENL — TUMOPQHEIHN Tpub Sporothrix schenckii), muticToMy (4are
Bcero BeI3bIBacT Pseudallescheria boydii) n dpeorndoMnukos (BeI3bIBacTCS pas-
HBIMU TpuOamMu u3 pojoB Exophiala, Fhialophora, Wangiella u np.).

B nabGopaTtoptoii 1UarnocTUKe CIOPOTPUX032 OCHOBHBLIM SIBIAETCH KYIb-
TypalibHBIN MeToHd. S. schenckii pacteT OBICTPO, Ha KpoBsSHOM arape npu 37 °C
TIecHeRas GopMma TEepexouT B JIPOXKEBY0. B TUCToOMaToONOrMUecKUX Tperna-
patax oOHapyXHBAIOT TaK HA3bIBACMBIC «aCTCPOUIHBICY Telbla. Pa3paboransl
TakKe CEpOJOTMYEecKUe CIOCOOBI IMAaTHOCTUKY 3a00NIeBaHUS (JTaTEeKC-arTIHOTH-
HaIUs, UMMYHOAU D DY3HS).

XapakTepHbIM AJIS1 XPOMOMHKO032 SBISIETCS HAJIUYHUE B [1ATOIIOIHYECKOM
MaTepuale ¥ TUCTOMATONOTMUeCcKUX TIpenaparax Tak Ha3eIBaEMBIX CKIIEpOTHYE-
ckux tenen (5—12 MKM B JguaMmerpe) — o0co0oil 1mepexojHon ¢opMmel rpuda.
KynbTypa Bo30yuTeneil BeipactacT MEAJICHHO, KOJIOHHS CO3PEBACT HE paHee
2 Henenb. Unertndukaimo mpoBoasAT MO0 0COOCHHOCTIM MOP(OIOTUY KOHU U,

J1s1 mabopaTopHOl AUATHOCTHKHA MHIIETOMBI HCCIICTYIOT IPaHyJIbl U3 CBHIICH
WK OHOTICUHHBIN MaTepHalt, IPHMEHSFOT MUKPOCKOITHIO U KYJIbTYpaIbHBIA METO]I.

B nabopartopHoli nuarHoctvke (eormpoMuKo3a WCHONB3YETCS MHUKPO-
CKOITHS U UAEHTH(DUKAIINS BRIIEIEHHON KYILTYPHI BO30yAUTEIEH.
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JJABOPATOPHA A INATHOCTUKA T'JIYBOKNX MUKO30B

K znyboxkum muxozam otHocIT MHGEKIMH, TTPU KOTOPBIX BO3OYIUTENH
MIPOHUKAET BO BHYTPEHHUE OpTaHbl U TkKaHW. Cucmemivle TIIYOOKUE MUKO3EI
pa3BUBAIOTCS B MpeAeiaxX OJAHONW CHCTEMBI OPraHOB (MTHIIEBAPUTEILHOM, IbIXa-
TENLHOW, MOYEBBIACIUTEIRHOW) — TaM, TJI¢ HAXOMATCS BXOMHBIC BOPOTA WH-
dexuuu. [lpu duccemunuposannuvix TIYOOKUX MUKO03aX BHYTPECHHUE OPTraHBI
MOPaXKarTCS B PE3YJIbTATE TEMATOINCHHOTO PACIIPOCTPAHCHHUS BO3OYIHUTEIIS.

Bce rmy0okue MUKO3H YCJIOBHO JIeJISITCS HA JIBE O0JILIIHE TPYNNLL: pecnli-
pamopHsle 3H0emudeckue (BBI3BLIBAIOTCS 0COOOI Tpymmoii Bo3OyauTeneit) U on-
nopmynucmuyeckue (BbI3bIBAIOTCSI MHOKCCTBOM YCIIOBHO-TIATOTCHHBIX TPUOOB).

PecnupamopHuble IHOeMUUecKUe MUKO3bI — TPYIa UHGEKITUH ¢ adpo-
TCHHBIM MCXAHH3MOM 3apaXKCHHs, OOYCIOBICHHBIX BIBIXaHUCM KOHWIWH IH-
MOP(MHBIX TPHOOB, OOUTAIOMINX B TIOUBE OMPEIEICHHBIX TeorpauIecKuX 30H.

BozOymurensMu  pecniupaTOpHBIX 3HIAEMHYECKUX MHUKO30B  SBISIOTCS
Histoplasma capsulatum (BbI3bIBACT TUCTOIIA3MO3), Blastomyces dermatitidis
(OmacToMuKO03), Paracoccidioides brasiliensis (mapakoKIIUIUOUI03),
Coccidioides immitis (KOKUUINOUL03).

I'nybokue onnopmynucmuieckue MuKo3bl — rpynmna WHEKIHi, BhI3BaH-
HBIX YCIIOBHO-MATOMeHHBLIMU TpubamMu (Hanpumep, u3 poaos Candida, Aspergillus,
Mucor w 1p.), pasBUBarOMUXCS Ha (HOHE THKETOro UMMYHOACHUITUTA U TIPHBO-
JANTUX K TTOPaKEHUFO BUCTIEPATFHEIX OPTaHOB M TITYOOKO JIeXKaliX TKaHEH.

JIABOPATOPHAA JUATHOCTUKA
PECIIMPATOPHBIX DHIEMWMYECKHMX MHUKO30B

Mamepuanom 0na ucciedogarus cIyXxaT MOKpPOTa, KPOBb, CHUHHOMO3IO-
Bas KUIKOCTH, MOUa, OMOTICUHHBIN MaTepual.

Bce 31 TpuOHI peicTaBISIOT SBHYI0 OHOTOTHYCCKYIO YTPO3Y M OTHOCSTCS
k Il rpymre maroreHHOCTH MUKpOOpPraHu3MoB. PaboTra ¢ HAMH TPOBOIUTCS B
CTIEIUATLHO 000PYIOBAHHBIX JIA0OpAaTOpUIX 3 YpOBHS OMOOE30MaCHOCTH ¢ 00Y-
YCHHBIM TIEPCOHATIOM COOTBETCTBYIONIcH kBanudukaimu. HecMoTps Ha TO, UTO
WH(DCKINH, BEI3BAHHBIC JAHHBIMU BO30YAUTCISIMH, HC TICPCIAIOTCA OT UCIIOBCKA K
YEJIOBEKY, BO3MOXKHO TICPBUYHOE TTOPAXKCHUE KOKH NMPH padoTe C KYITbTYpPaMHU.

Muxkpockonuyeckuiit memoo. B n1aTojornyeckoM mMarepHaie, poCcBETIICH-
HOM I€eJI0Ybl0, Ma3KaxX, OKpallleHHbIX 0 PoMaHoBckoMy — ['MM3e, THCTONOTH-
YECKUX Tpenaparax, OKpalleHHBIX TeMaTOKCUIMHOM W 303WHOM WU cepedpeHu-
€M, OMPEACIIAIOT TKAHEBBIC (IPOXIKENoa00HbIe) hopMbl Bo3OyauTens. [Ipu rucro-
1a3M03€ M3Y4ar0T TONBKO OKpallleHHbIe Mpenaparsl (Ma3Ku KPOBH, OMOMNTATHI).

Muxkonozuueckuii memoo. B ugeHTUdUKAIIMN TPUOKOBLIX KyILTYp AUar-
HOCTHUECKAM TPHU3HAKOM SIBIACTCI 00pa30BaHME JPOXKKEBLIX KOJIOHHH TIPH
37° C na npoctoi unu oborainennoii cpeae. Hanpumep, Bo3Oyautens rucro-
nnasmosa H. capsulatum — TuMOpQHEBIH Tpub, BEIpacTalOMIMi B MUTIETHAIBHON
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tdopme Ha cpere Cabypo npu KOMHATHOM TeMiiepatype. B TeueHue 2—3 Henenb
MOSABIISIIOTCS MTYIIHUCTHIE CBETNBIE KOIOHWH, UHOTJA C PhIKEBATOU UM KOPUYHE-
BOil oOpatHOM cTopoHOM. IIpu MHUKPOCKONHMM BBIAEIEHHOM KYJIbTYPHl BHIEH
MHULIETUN ¢ TPYMIEBUIAHBIMU WM OKPYTILIMA MUKPOKOHUIUSIMA U TOJCTOCTEH-
HbLIMU MaKpOKOHMAMSAMU, TIOKPLITbIMU Oyropkamu. [Ipu miepeceBe Ha KPOBSHOM
arap nipu 37 °C rpub nepexoauT B APOXKKEBYIO GOPMY U JAET CBETILIC TIIATKUE
KOIIOHWH. B MUKporipenapare KyabTyphl BUIHBI TOUKYIOIIUCCS KIICTKU.

B ceponozuueckoii ouaznocmuke UCHONB3YIOTCS pCakimu UMMYHOdEp-
MEHTHOT'O aHallu3a, CBSI3LIBAHUS KOMIUIEMEHTA, JIATEKC-arTIFOTHHALNA, HMMY-
Homuddy3uu. MmmyHodepMeHTHBIN aHamM3, TECTHl JaTeKC-arTIIOTUHAIIN U
MMM YHONPELUITHTAAN O3BOISAIOT BBIABUTH paHHUE aHTUTENA Kiacca [gM.

Kooicno-annepzuueckue npoost UMEIOT OTPAaHUYEHHOE TPUMEHEHUE B JH-
arHOCTHKE PHIEMHYECKHMX MHUKO30B, 3a UCKIIFOYEHHEM Kokuuauouposa. [loio-
KUTEIbHbIE KOXKHBIE TECThl COXPAHAIOTCS MOCTe MEePEeHeCEHHOM MH(EKINH pH
TOM, UTO B IHAEMUYECKUX 30HAX MHPUIMPOBAHA 3HAUUTENbLHAA 4acTh HAcelle-
Hus. MHOorAa Ans JWAarHOCTUKH THCTOIUIAa3M03a CTaBAT KOKHO-aNIEPTHYECKUE
IPOOBI C TUCTOILIA3MUHOM.

B nacrosmiee BpeMs pa3paboTaHbl 607ee COBEPIIIEHHBIE U YyBCTBUTENLHBIE
MONIEeKyNApHble Memoobl uoenmuuxauuu eozoyoumenen — II1IP, JIHK-
TMOPUIU3ALHNS, U TECTHI MO ONPEAENEHUI0 IPUOKOBBIX 3K30aHTUT €HOB.

JJABOPATOPHA A INATHOCTUKA KAHAUIO3A

Boz0ynuTensaMu kanauao3a saBiseTcs okolio 20 BUOB IPOXKKEBBIX TPUOOB
u3 poga Candida. B MukpoOnomorndeckoil JMarHOCTHKE KaHAHI03a B HACTOS-
1Iee BpeMsi OpMEHTUPYIOTCS Ha BhIJeNeHue ero rinasHoro (6onee 80% Bcex cmy-
yaeB) Bo3zoyaurens Candida albicans.

Muxpockonuueckuit memoo. llpu kaH-
J1/103€ B Ma3KaX U3 KIMHAYECKOTro MaTeprana,
OKpAIIeHHBLIX 10 ['paMy, BHIABJISIOT MOYKYFO-
mIMecs: IPOXIKEBBIE KIIETKU U TICEBIOMUIIEITH
(pucynok 93). IlceBpomuuenuii — BBITIHY-
TBIE, & HE OKPYTJBIE BUIOW3MEHEHHEIE IPOK-
KeBBIe KIeTKU. OT HACTOSTIIETO MUTICITHS OHU
OTJIIMYAIOTCS TEM, UTO HE WMEIOT WCTHHHBIX

MIepEroposIok — cenT. B Mecre meperopoaxu PucyHok 93 — Kanauas! B maske:
MCCBIOTH(BI CYXKCHBI, 31CCh JKE OOBIMHO UMC-  youkyrommmecs APOKKERBIC KICTKH
FOTCS CKOTJICHHUSI MOYKYIOUTUXCSl KJIETOK. W IICERI0MUIIE/THIi
Muxkonozuueckuit (Kyromypaivnwtil) memoo. 11oceBbI KTMHUYECKOTO Ma-
Tepraiia IpoBoAT Ha arap Cadypo, cycino-arap. Candida spp. B cpeqHeM depe3
48 9 ar0T TUNMWYHBIC BEIMYKIbIC, TIaJKUe, OeNble WIM KPEMOBBIE KOJIOHHH.
Uneatudukaimio Bo3OYAUTENIS MPOBOIAT 0 MOP(OIOTUUCCKUM, KYIbTYPAIh-
HBIM M OMOXUMHYCCKHUM IpH3HaKaM. Pa3padoTaHbl TecThl OBICTPON MIACHTHMH-
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Kalliu: TIPUMEHEHUE XPOMOTEHHBIX cpel Mist KynsTuBHpoBanus (C. albicans
obpasyer Ha HUX MUTMEHTUPOBAHHBIE KOIOHUM), ObIcTpoe (B Teuenue 1 4) or-
penenenue Al' u gepmeHToB Bo30yauTens. MaenTudukaus BUA0B KaHIU] Be-
JIEeTcs TIPEMMYIIECTBEHHO TIO CIEKTPY CAXapOJMTHYECKOM aKTHUBHOCTH. Jlims
STOTO BBINYIIEHBI CHEUUATLHBIE TECT-CUCTEMBI U TTAHENN I aBTOMATUYECKHUX
aHanM3aTopoB. B mocienHne Toasl B IMAarHOCTUKE TIIYOOKOTO KaHIWAO03a HC-
MONTL3YCTCS TAKKE 2A30HCUOKOCTNHAA XpoMamozpdpus, onpeienstonias KOMITo-
HCHTBI KJIICTOYHOM CTECHKH rprboB (D-MaHHO3Y 1 apaOHHUTOI).

Hmmynonozuueckuii memoo. CepoUarHoCcTUKa KaHIUI03a Manodddek-
THBHA B CBSA3U C PACIPOCTPAHCHHBIM HOCUTEILCTBOM TpuboB poja Candida.
CepoanarHocTUKy MPOBOAAT OOBIMHO MPU BHCLEPANbHBIX (popMax KaHIUI03a.
Ucnomsizyror UGA, PHI'A u nipyrue peakimmu, KOTOpbIE MMPOBOAT € TTAPHBEIMU
ChIBOpOTKaMu. MM yHOIMAarHOCTHKA BKJIFOYAET OlpejielieHne MaHHaHOBOro Al
B KpOBHM (JIaTe€KC-aITIIOTUHALMSA) TPU IUCCEMUHUPOBAHHOM KaHIUI03€.

Monekynapno-zenemuueckuii memoo. 11LP ucnons3yerca TONbKO B IM-
arHOCTHKE TIYOOKHX (hOpM KaHAMI03a B CBSA3M C PaclpOCTPaHECHHBIM HOCH-
TenbcTBoM Candida.
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