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AUATHOCTHUKA JIMCTEPUO3A )KUBOTHBIX
N BUOJIOTUYECKHUE CBOUCTBA JIMCTEPUHU

Mycaesa A.K., Eropoa H.H., layraiueBa A.T., Ko:xkab6aes M.K., [locanoBa A.K.

Anmamul, e-mail: kaznivialmaty@mail.ru;

B crarbe npuBoasTCs pe3ysbTaThl MccleoBaHui, mposeieHHbIX ¢ 2009 o 2015 rr. B X03siicTBaX AJIMaTHH-
ckoif oomactn PK. Exxeromso B cranioHapHO HEOIAronolyqHsIX X03sicTBaX 001acTH MPOBOAMIN OaKTEPHOIOTH-
YeCKHe UCCIIe0BaHUs OroMaTepuana oT GOIbHBIX U HaTMaTepuana OT MaBIIMX JKUBOTHBIX 110 0OHAPYIKEHHIO BO3-
Oynurens nucTeprosa. J[MarHoCTHYECKHEe MCCIIEI0BAHMS IPOBOIMIIMCEH C MCIIONb30BAaHHEM 0aKTEepHOIOrHYECKHX,
OMOXMMHYECKNX, CEPOTOTMYECKHX M TeHETHYECKIX METOJIOB, ITOCTAHOBKOW OMOnpoOs!. 13 martonornueckoro mMa-
TepHuaga 0T 6 MECSYHOTO TEJICHKA, KOPOBBI, ObIKA-IIPON3BOIMTENIS BbIEIeHa KylbTypa Listeria monocytogenes —
BO30Y/IMTENIb JINCTEPHO3a CEIbCKOXO3AHCTBEHHBIX JKMBOTHBIX. BbinenenHas KyabTypa 00iaana THITMUHBIMH JUIs
JIMCTEPHs CBOMCTBAMM: KyJIbTypaJIbHBIC CBOMCTBA Ha KUJIKOM, TBEPIOH 1 N PepeHIInanbHO-INarHOCTHIECKOM M-
TaTeIbHBIX Cpesiax, MOpHOIOrus OakTepuaIbHIX KISTOK Ha OKPAIICHHBIX 110 I'paMy Ma3Kax, XapakTepHoe cOpaku-
BAaHUE YIVIEBOJIOB, KaTanasHas U JeLUTHHA3HAS aKTUBHOCTh CYTOYHOMN KyJBTYPbI; I10 CEPOJIOrHYECKHM CBOICTBAM
BBIJICTICHHAs KyJIbTypa OTHeceHa K 1-My ceporumy cemeiictBa Listeria — Listeria monocytogenes. bruonorudeckne
U MOJIEKY/ISIPHO-TCHETHUECKUE CBOMCTBA U30/I5ITA OATBEPANIN HACHTH(UKALMIO BBIICICHHOM KyIbTypsbl Listeria.

KuroueBble ciioBa: JIMCTEPHUO3, l/lH(l)eKIIl/lfl, JAUArHOCTHKA, l/lHeHTI/l(l)HKall](lﬂ, npoqmnalc'rmca
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The article presents the results of studies conducted from 2009 to 2015 in the Almaty region of Kazakhstan
farms. Every year in the area permanently disadvantaged households conducted bacteriological research biological
material from patients and patmateriala from the dead animals to detect the causative agent of listeriosis.
Diagnostic tests are conducted using bacteriological, biochemical, serological and genetic methods, formulation of
bioassays. From pathological material from the 6-month calf, cow, bull-producer highlighted the culture of Listeria
monocytogenes — the causative agent of listeriosis farm animals. Dedicated culture has typical Listeria properties
cultural property in the liquid, solid and differential diagnostic nutrient media, morphology of bacterial cells on
Gram-stained smears typical fermentation of carbohydrates, and catalase activity lecithinase daily culture; by
serological properties isolates assigned to the 1st family serotype Listeria — Listeria monocytogenes. Biological and
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molecular genetic properties of isolates confirmed the identification of Listeria isolated culture.
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C 2009 mo 2015 rr. B xo3giicTBax Ajma-
TuHCKON oOmactu PK mpoBomgunu mccnenosa-
HUS 110 0OHAPYKEHUIO BO3OYIUTEIS TUCTEPHO-
3ay 1% XUBOTHBIX. E3keroqHo B cTalMOHAPHO
HEOJIaroMmoIyIHBIX XO3SHUCTBAX O0JIACTH TIPO-
BOIUIU OAKTEPUOIOTHUCCKUE HCCIICTOBAHUS
Ouomarepuana OT OOJIbHBIX W IaTMarepuaia
OT TaBIIUX YKHBOTHBIX TI0 OOHAPYKESHHUIO BO3-
Oyaurtens nucreprosa. JlmarHocTudeckue wuc-
CJICIOBAHUS TTPOBOAMIIACH C HCIIOTH30BAHUEM
0aKTEPHOIOTHICCKUX, OMOXIMHIECKUX, CEPO-
JIOTHYECKHUX U I€HETUYECKUX METOJMIOB, ITOCTa-
HOBKOH OHOTIPOOBI.

Jluctepros — nHpEKIMOHHAs OOJIE3Hb Ye-
JIOBeKa ¥ MHOTHX BHJIOB JKHBOTHBIX, KOTOpas
garie BCETO BCTPEYACTCS Y OBEI W CBHUHEH,
peXxe y KPYITHOTO pOTaToro CKOTa M KO3, MPo-
MBICJIOBBIX JKUBOTHBIX, IYIITHBIX 3BEPEH, KPO-
JIMKOB, JOMAIlIHUX W JUKHX IITHII, JOIIAACH,

JIMCUL, XOPBKOB, Kyp. JIucrepuos mporekaer
0o B cenTHYEeCcKo (opme (KpOIHMKH, MOp-
CKHE CBUHKH, MBILIH, OPOCsTA), TUOO C siBIIE-
HUSMHU HEPBHOTO CHHJIPOMA WU 3HAYUTEIBHBIM
paccTporCTBOM LIEHTPaIbHON HEPBHOW CHUCTE-
MBI (CBUHBH, KPYMHBIM pOTraTbhlii CKOT, OBIIHI,
yuchl). JIucTeprnos MOXKET CONMpPOBOXKAATHCS
abopTamMH y KPYHHOTO POraTroro CKOTa, OBEIl
U Ko3. JIuctepnosy CBOMCTBEHHBI MPUPOIHAS
04aroBOCTb U CTAlMOHAPHOCTb.

B ecrecTBEHHBIX YCI0BUAX JTUCTEPUO30M
[IOPaXXarTCs BCE BUJbI JOMALIHUX U JHUKUX
JKUBOTHBIX. OCHOBHBIM pE3€pBYyapoM BO3-
OyauTenst B TPUPOAE SIBISIOTCS HEKOTOPBIE
BUJIbI IUKHUX JKUBOTHBIX, HO 0COOEHHO IPBI3Y-
HBl. JIucTepuu JUIMTENBHOE BpeMs MOTYT HE
TOJIBKO COXPAaHSThCS BO BHEIIHEH cpeie — Mo-
4YBe, HABO3€, BOJIC, HA PACTEHUSIX, HO U pa3-
MHOaThCs, Jaxe npu HU3Kux (+4°C) Tem-
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neparypax. HekauecTBEeHHBIN CUIIOC SIBISETCSA
ONaronpusATHOW Cpeaoi A Pa3MHOKCHHS
JTUCTEPHiA, 0COOCHHO B €ro MOBEPXHOCTHBIX
CJO0sX. 3arpsi3HEHHBIE JINCTEPUSIMHU BOJTOEMBI
OTIACHBI B AMU300TOJIOTHYECKOM U SIUEMHU-
OJIOTUYECKOM OTHOIICHHH. YeJoBeK JucTe-
pUO30M 3apaykaeTcs B pe3yiabTare KOHTakK-
Ta ¢ MHQUIMPOBAHHBIMH TPBI3yHAMH, JTHOO
C CEIbCKOX03SIICTBEHHBIMH JKUBOTHBIMH, OCO-
OCHHO CO CBHHBSIMH, Yepe3 TOBPEKICHHYIO
KOXY; 4epe3 MUIIeBaPUTEIbHBIN TPAKT — MPH
YIOTPEOIICHUN B TUIIY HE IMOJIBEPTaBUIIMXCSI
TepMHUYECKOH 00paboTKe paHHHX OBOIIEH,
COOpaHHBIX C YYacTKOB, I HCIOJIb30BaHBI
JUIsL TIONIMBa HeoO0e33apa’kKeHHBIE CTOYHBIE
BOJIBI ¥ HaBO3. B pesynbrare nHGUIHpOBaHMS
MOpaYKaeTCsi HEepBHAsg CHCTEMa M TOJIOBHOI
MO3T yejoBeka. BHenpenue nmucrtepuii B op-
TaHU3M YeJIOBEKa MOXKET NMPUBECTH K pa3BU-
THIO CeICHca, MOPAKECHUIO OTACIBHBIX Opra-
HOB M CHCTEM, a TaKkKe K 0€CCHMITOMHOMY
3a00eBaHMI0. Y JKEHIIMH TPU TOPAKECHUH
JUCTEPHO30M OTMEYAIOTCA al0OpTHhI JIHCTE-
PHO3HOH 3THONOTMHU. 3aboJieBaHUE YeIOBEKa
BO3MOXKHO TakKKe MOCI]e YNOTpeOIeHUs] WH-
(bUuMpOBaHHOW THINK, B YaCTHOCTU MOJIOKA
u Msca OOJIBHBIX JKHBOTHBIX. PacmpoctpaHne-
HUE JTUCTEPUI B OPraHu3Me MPOUCXOAUT HEM-
pOTEHHBIM, TUM(OTEHHBIM, TeMaTOTC€HHBIMU
nyTsaMu. Jlucrepuu, pacnpocTpaHsACh pas-
JUYHBIMHA TYTSMH, [PEOpOJieBasi 3alluT-
HBII Oapbep, NPOHMKAIOT B TOJOBHON MO3T.
VY 4enoBeka JNHMCTEPUO3 MPOTEKAeT B opme
MOHOIIUTAPHON aHTUHBI M JHUCTEPHUO3HOTO
MEHHUHTHUTA, KOTOPBI BO MHOTHX CIy4asx
3aKaH4YMBaeTcs cMmeprenbHo. Ilopaxaercs
LEHTpaJbHasi HepBHAsI CUCTEMa, OTMEUAIOTCs
MPUCTYIBI cyaopor, Bo3Oyxaenue. Temnepa-
Typa Tejia B Ha4allbHBII TIepro/1 3a00IeBaHUS
MOBBIIICHA, a 3aTeM cHmkaetcs. [Ipu nmcre-
pro3e y pa3IuyYHbIX BHIOB KUBOTHBIX, a TaK-
K€ y 4eJIOBeKa 0TMeUaeTcs 3HAYUTeIbHOE 110-
BBIIIIEHUE YHCIIa MOHOIIUTOB B KPOBH (OTCIOA
u Ha3BaHue Listeria monocytogenes). ['ucro-
JIOTUYECKOE MCCIIEeIOBAHUE MO3ra yKa3bIBaeT
Ha MOHOIIUTAPHYIO MHPUIBTPAIHIO.

B xo3siicTBax ATMaTWHCKON 001acT JH-
CTEPHO3 CEJbCKOXO3SIHCTBEHHBIX JKUBOTHBIX
BcTpedaercs. [lo HamMM TaHHBIM, B CTalHO-
HapHO HEOJIArOMOIYYHBIX XO3SHCTBAX, HMeE-
IOIIUX KPYOHBIA M MEJIKUNA PpOTaThlil CKOT,
nmcrepro3 ooHapyxuaercs y 10-30 % uccie-
JIOBaHHBIX XUBOTHbIX. B Kazaxckom HaydHO-
HCCIIEIOBATEIILCKOM BETCPHHAPHOM WHCTHUTY-
te u3 10 mpo0, MpeIoCTaBIeHHBIX U3 XO3SHCTB
Anmaruackoi oonactu PK B 2009 rox Bblje-
JIeH BO30YyAHUTENb JINCTEPHUO3a B JABYX CIIydasx
(oT 7 MecSIYHOTO TeJeHKa, 2-JIeTHEH KOPOBHI),
B 2011 romy — B IBYX ciydasx (0T 3-JI€THEH KO-
POBBI, rofioBasoi oubl); B 2014 roqy — B Tpex
ciaydyasx (0T 6 MECSYHOTO TEJICHKA, OBIIHI,

8 MecsyHOrO ArHeHka); a B 2015 roqy — B ABYX
ciydasix (0T KOPOBBI U OBIKa-IIPOU3BOJUTEIS).

ITo maHHBIM AITMaTHHCKOTO PETMOHAIBHO-
ro ¢ummana PI'TI (Peciybnukanckoe rocymap-
CcTBeHHOE mpeanpusarue) «Pecmybmukanckas
BeTepuHapHasi nadboparopusi» B 2009 rony w3
uccuenoBaHHbIX 3786 mpob Omomarepuana ot
KPYIIHOTO POraToro CKoTa BO30yANTeNb JIUCTE-
puo3a BBISIBICH B 28 npobax; n3 2384 mpob ot
MEJIKOTO POraToro ckota) — B 16 mpobax.

Jmarno3 Ha JIHCTEPHO3 CTABAT HA OCHOBA-
HHUHU KOMIIJIICKCA JITU300TOJIOTHYCCKUX JaHHBIX
U Pe3yJbTaToB J1a00PAaTOPHOTO HCCIIETOBAHUSI.
Pemaromiee 3HaueHne NPUHAICKUT OaKTEpU-
OJIOTUYECKOMY HCCIICZIOBAHUIO — BBIJICICHHUIO
KyJIbTYpbl JucTepuid. bakrtepronorunueckas
JMUATHOCTHKA BKJIIOYAET MHKPOCKOITHYECKOE
UCCIIeIOBaHUEe HMCXOAHOTO Marepuana, moce-
Bbl Ha MUTATCIIbHLIC CPEILI, I/II[eHTI/I(i)I/IKaIII/HO
BBIJICJICHHBIX KYJIBTYD IO KYJIBTYPajlIbHO-MOP-
(onmorudeckuM, OMOXUMHUIECKIM, MOJEKYIISIP-
HO-OMOJIOTHYECKAM U CEPOIOTHIECKUM CBOM-
CTBaM, a TaK)K€ MOCTAHOBKY OHMOJIOTHYECKOM
npoObI Ha Ta0OPaTOPHBIX JKUBOTHBIX.

MatepuaJjbl 1 METOAbI HCCIIETOBAHUS

J1nst 6aKTepHONIOrHIeCKOTO NCCIEN0BAHUS Ha JINCTE-
pHO3 0TOMPAETCSI: TOJTOBHON MO3T, AOJISI IEUEHH, ITOYKA.

B naronorudyeckom Mmarepuasie ¢ HOAO3pPEHUEM Ha
JUCTEPUO3 — B IAPEHXMMATO3HBIX OpraHax IaBIIUX
JKMBOTHBIX XapaKTEPHbIE MATOJIOTOAHATOMH- YECKUE H3-
MCHCHHUS: U3MEHEH I[BET MapeHXMMBI MEUYEHH, MSTKOH
KOHCHCTEHIINH, ObIBAET Pa3JIOXKHUBIIIASICS; CEIE3EHKA KPO-
BCHAIIOJIHEHA, TEMHOTO LIBETA; HApEHXUMa [IOYKH MSTKOH
KOHCHCTEHIINH, I[BeT n3MeHeH. [IpeqocTaBneHHsle mar-
MaTrepHanbl ObUTH OTOOPAHBI OT TPYNOB KUBOTHBIX. 3a-
OosieBaHME TPOTEKAJIO B OCTPOil popMe M 3aKOHUHIIOCH
rUOEIbIO KUBOTHBIX.

Bakrepuonornueckne wucciaenoBaHUA HPOBOAMIN
MyTEM MOCEeBa CYCIIEH3HN U3 TOJOBHOTO MO3Ta U MapeH-
XMMAaTO3HBIX OpPraHOB Ha (DU3HOJIOIMYECKOM pacTBOpE
B cooTHoIIeHUU 1:5 Ha nutarensHble cpeabl MIIB (Ms-
co-nenToHHbIA OynboH), MIIA (Msico-IeNTOHHBIN arap).
[Tpu npUroTOBIEHUN CPE JUTS JIYUIIEero pocTa JIUCTEPU
no6asisum 3% ceBopotkn kposu KPC, 3% rmimroko3st
u 2% rmunepuna. [loceBbl KyabTyp BbIpalMBaIu B TEp-
Mmocrare npu 25°C. V3 ronoBHOr0 MO3ra U MEYeHU To-
TOBWJIM Ma3KH-OTIICUaTKH. Ma3KH U3 CyTOUHBIX KOJOHUI
JIHCTEPUI N Ma3KHU-OTIIEUaTKH OKpammBaiy 1o ['pamy.

buoxumuueckre CBOWCTBA BBIICICHHON KYJIBTYPBI
JHCTEepUH, KaTanasHyl0 M JICNMHWHA3HYI0 aKTHBHOCTH
OTIpeNeNsuld  OOLICTIPHHATHIME  METOJaMHU, OHOIpoOy
CTaBWJIM Ha OENBIX MBIIAX W MOPCKMX CBHHKaX. J{is
OKOHYATEJIbHOW MICHTH(HUKALMN BBIICICHHBIX KYyJIBTYp,
BBITIOJTHSIUTH TEHETUIECKUE HCCIEJOBAHUS 10 CEKBEHHPO-
BaHHIO /6S rRNA TeHa GaKTepuH.

IIpennasnaueHHbie 115 uneHTUUKANUU 24 — 4aco-
BbIe OyJIbOHHBIC KYJIBTYPBI, BbIpaiieHHble mpu 25 °C, 6ak-
TEPUOJIOTMYECKOH METIIEN 3aCeBAJIM YACThIM LITPUXOM Ha
2 npobupku MITA, Tak, 9TOOBI MOXYYUTH POCT TO BCEl
MOBEPXHOCTH arapa, BBIPAIVBAIN IIPU KOMHATHOI TeM-
neparype 24 — 30 gacoB. 3aTem arapoByto KyJIbTypy CMbI-
Bald HEOONBIIMM KOJMYECTBOM (HU3PACTBOpPA, UTOOBI
MOJTY4UTh TYCTYI0 B3Bech (1-1,5 Miapa M.K. (MHKpOOHBIX
KJIEeTOK) B 1 Mir) Juist mocraHoBku PA — peaknust arnio-
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TUHAIMH, TUIACTHHYATAsI PeaKUus JUIsl CepOJIOrHYeCKOn
JIAarHOCTHUKHU JINCTEPHO3a.

Jns ceporornueckoil naeHTH(GUKAINN BBIACICHHON
KYJBTYPBI JINCTEPUI MCIIOIH30BAIN TIOJUBAIICHTHYIO JTH-
CTEPUO3HYI0 arnIIOTHHUPYIOIIYIO CBIBOPOTKY, KOTOpas
MpeACTaBIsAeT co00l CMeCh KPOTUYBUX JIMCTEPHO3HBIX
armIo- THHUPYIOUIMX CHIBOPOTOK W CONEPXKHUT aHTHUTE-
na H-AB u O-11, V, VI, VII, IX. dns npoBenenus PA na
YHCTOC O00E3KUPCHHOE MPEIAMETHOC CTEKJIO HAHOCHIIH
JIBE KaIlIu: KAIUTIO MTOJIMBAJICHTHOM CHIBOPOTKH U KAIUTIO
¢uznonorndeckoro pactsopa (duzpactsopa). K obenm
KaIrjIsiM Ha CTEKJIe J00aBIIIM MO OJHOM Karlle CMbIBa
CYTOYHOH KYJBTYpBI, CMECh TIIATEIbHO MEPEMEIINBAIN
0aKTepUOIOTNUECKOH MEeTIEeH, TTOCIEe YeTo CTEeKIIa INIaBHO
MMOKAYMBAJIA KPYTOBBIMU JBHKEHHAMHU. OITHOBPEMEHHO
JUTSL KOHTPOJISL KCCIIEIOBAIIU Ha CTEKJIE KaIlTi0 CHIBOPOTKU
¢ mobaBieHUEM Karutu (puzpacTBopa.

Pe3ynbrarhl Hceae10BaHus
U UX 00Cy:KIeHue

Uepez 24 4 KyIbTMBMPOBAHHS IOCEBOB
B TepmocTtare npu 25 °C 8 MIIb nHadmonanocs
JIETKOE PAaBHOMEPHOE IIOMyTHEHHE OyJIbOHa,
Ha MIIA BbIpOCIIM KOJIOHUM MEJIKHE, POCHH-
yarple, OiecTsAmme, BA3KOH KOHCHCTEHIIWH,
B TPOXOJAIIEM CBeTe HAaONIOAAIN HEXKHBIH
POCT KOJIOHH — MEJIKHE BBITYKJIbIe OeIoBaThIe
KOJIOHHH Kak OeloBaThlii HaJIeT Ha arape.

Jist BBIAETICHUS IUCTEPUN M3 MaTMaTepH-
aya ucnoip3oBai MIIB, MITA ¢ gobaBkamu.
Uepes 24 4 mpu NOSABICHWH CILIONIHOTO PO-
CTa KOJIOHHUH OaKTepUOJIO- THYECKOH MeTiei
MIPOM3BO/IMIIN TIEPECEB HA CENEKTUBHYIO JAMa-
rHocTryeckyto cpeny Palkam. Yepes 24 uaca
WHKYOMpOBaHMsS Ha CEJIEKTUBHOM  cpene
Palcam ormewancs OOMIBHBIM POCT MENKHX,
CEpOBaTO-3eNIEHBIX WM  OJHMBKOBO-3€JIEHBIX
KOJIOHUH C 4€PHBIM OpeosioM, auameTpom 0,5—
1,0 mm. Yepes 48 gacoB KOJIOHUU AHUAMETPOM
1,0-2,0 MM mpuoOpeTanu 3eleHyl0 OKpacKy
C yDIyOJeHHBIMH LEHTPAMH, OKPYKEHHBIMH
4épHbIM OpeosioM. llpu mosiBIeHMM cruiom-
HOT'O POCTa KOJIOHUH JIUCTEPUN MPOU3BOININ
nepeceB 0AKTEPUOIOIMYSCKON METIeH U3 30H
HanOOJBIIETO TTOYSPHEHUSI CPEIbl MTPUXAMH
Ha 2-3 vamku Iletpu c cenekruBHOH Ang-
(epeHnnanbHO-IMarHO CTHYECKOM cpenoit
IUIs  TIOJyYCHMS W30JIMPOBAHHBIX KOJOHHH.
BaxrepuanbHyro Maccy U3 BBIPOCHIMX H30JIHU-
POBAaHHBIX KOJIOHMH HCIONB30BAJIM JAJS OKpa-
mUBaHUA 10 ['pamy, MpOBEAEHUST MOJIEKYJISp-
HO-TEHETUYECKUX UCCIIE0BaHMI.

B okpamennsix no I[pamy mnpenaparax
OakTepuu poza JUCTEPUs yCTaHOBJICHBI B BUJE
KOPOTKHX TAJIOYeK, PacIoNararolliuxcs Ofu-
HOYHO W TonapHo. BozOyaurens nucreprosa
MPEACTaBIsET CO00H TPaMIIOIOKUTEIbHBIC
C 3aKpyIJIEHHBIMU KOHIIAMH NAJIOUKH, KOTOpBIE
MOTYT OBITh HONUMOPQHBIMU. XapaKTepHOH
OCOOEHHOCTBIO JINCTEPUH SBJISETCS TO, YTO
HEKOTOpBIE 2 OaKTepHuil pacoiararoTcs 1Mo OT-
HOIICHUIO JIPYT K JAPYTY B BUJEC PUMCKOH LUQ-
pel V unu nersimied yaiku (BakHbIN qudde-

peHuupyomuil npusHak). CyTodHas KyasTypa
JUCTEPUH, BBIJIEIIEHHAs OT TEJIEHKA, IPE/ICTaB-
JeHa Ha puc. 1.
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Puc. 1. Kynomypa nucmepuii 6 masxe,
oxkpawenrHom no I pamy

Ha puc. 1 BUIHBI MeNKHE TpaMIOIOXKH-
TEeJbHBIE MAJOYKH C 3aKPYTJIEHHBIMU KOHIIAMH,
KOTOPBIE SIBIISIIOTCS TOTMMOP(HBIMH, pacmona-
TaroTCs M0 OJMHOYKE, IMONApHO WM IPYyNION
KJICTOK. BUIHBI OakTepmii TUCTepUid, pacioia-
TafoInXCcs B BUJE PUMCKOU ITUQpBI V U JeTs-
e YalKu.

JanpHelnylo MICHTU(PHUKALUIO BO30Y-
JUTENs JINCTEPUO3a MPOBOIMWIM MyTEM OIpe-
JIENIEHNs] TIOJBHKHOCTH METOJOM BHCSUEH
Karu 12-dacoBoil OyIbOHHOW KYJBTYpPHI, BBI-
palleHHON Npy KOMHATHOU TeMrieparype. Jlis
YCTaHOBJIEHUS MOJBM)KHOCTH JIMCTEPUHN KYIb-
Typsl BelpamuBanu Ha [DKA npu xomMHaTHOI
TeMIepaType, Tak Kak NpU KyJIbTHBHPOBAaHUU
ripu 37 °C TepMoaOHITbHBIC KT'YTHKH Y JTHCTe-
puil pa3pymaroTcs U MOABHKHOCTB UX IIPEKPaA-
maerca. Ha TIDKA ormedancs xapakTepHBII
POCT 110 TUHUH YKOJIa B BUJIE 30HTHKA, B KYJIb-
Type JUCTEPUi ObLIM OABUKHEI.

IIpn XpaHeHMHM NaTOJOTMYECKOro Mare-
puana B xonoqwibHUKe npu + 4°C mpoucxo-
JIUT Pa3sMHO)KEHHUE W HAKOIUICHHE JIUCTEPH.
[ToaTomMy B KadecTBe JOMOTHUTEIHHOTO JWa-
THOCTUYECKOTO METO/la HCIOJIb30Balld  HC-
ciemyeMblii Mmatepuan B Teuenue 30 qHEl mis
MIPOBEACHNS TOBTOPHBIX MCCIEIOBaHUNA Ye-
pe3 xkaxable 10 nHelt mytem nocesa Ha MIIb
u MITA. B Tpex NOBTOPHOCTSIX MOCEBOB H30-
JTa BBIPOCTH KYJIBTYPBHI JINCTEPU C Xapak-
TEPHBIMU KYJIBTYPaIbHO-MOP(OIOTHIECKUMHU
MpU3HAKAMH.

W3yyenneM OHOXMMHMYECKHX  CBOMCTB
YCTaHOBJIEHO, YTO MPH MTOCEBE CYTOUHBIX KYJIb-
Typ Ha cpensl I'ucca nucrepun GpepMeHTHPO-
BaJi ¢ 00pa3oBaHWEM KHUCIIOTHI Oe3 ra3a Iio-
KO3y, pAMHO3Y, CAJTUIINH, JIEBYJIe3Yy, HECKOIBKO
Me/JIEHHEE -Caxapo3y, paCTBOPUMBIN Kpaxma
U TIULEPHH; He (EePMEHTUPOBAIN apaOHHO3Y,
IYJIBLUT, UHYIHH, COPOUT; HE 00pa30BBIBAIIN
WHJOJIa U CEPOBOAOPOAA, HE pazKHMKalIH Ke-
JIaTWH, HE BOCCTaHABIWBAIM HHUTPATHl B HH-
TpuThl. OrnpeneneHne Karaja3HOW aKTHBHO-

MEXIYHAPOJIHBIN XXYPHAJI ITPMKJIA THBIX
1 ®YHJIAMEHTAJIbHBIX UCCJIEJIOBAHMIL Ne 3, 2016



486

B VETERINARY SCIENCES W

CTH JHCTepuil: K | MJI CyTOYHOW OYyJIbOHHOI
KyJABTYpPbl M arapoBOH KyJNbType A00aBIIsUTH
1 MJ CBEKENPUTOTOBIEHHOM 5 %-HOI1 nepeKu-
cu Bojopoxaa. Benencreue nmpucyretBus dep-
MEHTa KaTaJla3bl y BBIPAIIMBAEMON KYIIBTYPBI
MepeKrch BOJOPOAA pasjaraeTcsi ¢ oOpa3oBa-
HHUEM KHcIIopoaa (Iy3bIpbKOB rasza). B Hammx
OIBITaX B MPOOMPOYHON U TUIACTHMHYATON pe-
aKIUAX arnIiOTHHAIME HaOIoNaIoch ra3oo-
OpazoBanwue (Oypinio), MO3TOMY BBIJETEHHAS
KyJIbTypa MPEIBapUTENbHO HICHTH(PHIINPOBA-
Ha Kak Listeria.

BuioByro nieHTUPUKAIMIO TPOBOIUITH Me-
TOZIOM OIPEACNICHHs JICUUTUHA3HOW AKTHBHO-
ctu uctepuit. K cpege I'PM Ne 1, copeprkareit
5% BBITSDKKU keNTKa KypuHoro siina B 50 %
COZIep’KaHUH THUTATELHOTO arapa, J00aBIIsIIH
MOPOIIKOOOPa3HbIH aKTUBHUPOBAHHBIN YTOJb JI0
xoHuentpauuu 0,5 %. s onpeaeneHus jenu-
THUHA3HON aKTUBHOCTHU UCCIIEAYEMYIO KYJIBTYPY
Y KOHTPOJIBHBIN IITaMM JIUCTEPUH TepeceBalin
mTpuxamMu B 2 damku cpeasl [PM Ne 1 (6e3
AKTUBHUPOBAHHOTO YIVIS) U 2 YaIlKh ¢ 100aB-
JICHUEM aKTHBUPOBAaHHOTO yrisi. MHKyOHpoBa-
mu 48 4 npu Temneparype 25°C, mocie 4ero
YallK{ MPOCMaTpyBalid B MPOXO/SIIEM CBETE
Y ONpeNeIsUI HajJuyhe aKTUBHOCTH B IIPH-
CYTCTBUHU aKTUBUPOBAHHOIO YIVIs. DTAJIOHHBII
mTamMM Listeria ivanovii gaBaja mIOTHYIO 30HY
MIOMYTHEHHUSI HE3aBUCHMO OT MPUCYTCTBHS aK-
THUBHPOBAaHHOTO yIusi, Listeria monocytogenes
00pa3oBbIBAJIa AHAJIOTHYHYIO 30HY IIOMYTHE-
HUSL B TPUCYTCTBHM aKTHBHPOBAHHOTO VTS
1 He 00pa3oBbIBAa B OTCYTCTBHE YIIS. DTO
OMOXMMHYECKOEe CBOMCTBO oTin4aeT Listeria
monocytogenes OT IpyruX BUIOB poja Listeria.

[Ipu ceponornueckold HISHTUPUKALNN
C TOMOILBIO THIIOBBIX CBIBOPOTOK OIpeess-
U CepOTUN HICHTHU(PHUIIMPOBAHHBIX KYJIBTYP
JUCTEepUi, yueT peakiuu arrmoruHanmn (PA)
MIPOM3BOAMIIN B TEUEHHE 3 MHH, 3aCUHTHIBA-
TV TIOSIBJICHUE B HMCITBITYEMOM Karljie XJIOMbEB
U OTCYTCTBHE UX B KOHTPOJBHBIX. [ aTOTO
YHUCTYIO OyJIbOHHYIO 24-4acOBYIO KYJIBTYPY JIU-
cTepuii 3aceBanu B 2 npooupku ¢ MITA u BbI-
pamuBasin mipu 25°C 22 4, cMBIB C arapoBoi
KYJIBTYPBI TIpou3Boarind B 1 Mt puspacTBopa
u ctaBwIM PA ¢ THTIOBBIMU CHIBOPOTKaMHU 1-ro
u 2-ro cepotunos. [lo pesynasraram mcciemo-
BaHMIA BbIJICJICHHBIE JINCTEPHUI OBUIN OTHECEHBI
k 1-oif rpymme Listeria monocytogenes. Kyib-
Typbl JIUCTEPU arrOTUHUPOBAIUCH B PA
Ha CTEKJIe C IOJIMBAJIECHTHON JMCTEPHUO3HOU
CBIBOPOTKOM. 3aTeM BBIJICNICHHBIC KYJIBTYPHI
nucTepuil uccienosanu B PA oqHOBpeMeHHO
C THIIOBBIMH JIMCTEPUO3HBIMH CHIBOPOTKAMH
1 1 2-T0 cepOoTHIOB (CEpOTOTHYECKHUX THUIIOB)
(«ceporpymm»). CeiBopoTka 1-ro  ceporu-
ma («ceporpymibl») comepxut O-dakrop I,
a CBIBOPOTKA 2-T0 CepOTHUIa («CEPOTPYIIBD») —
O-daxropsr V, VI

VY Bcex KydabTyp JHUCTEpUH OTMevanach
MOJIOKUTENIbHASL PEaKysi C ChIBOPOTKOH 1-ro
CEpoTHUIa, YTO CBUCTEIHLCTBOBAIO O MPUHAJ-
JISKHOCTH KYJIBTYp K 1-My cepotuity («cepo-
rpymme»), a PA ¢ ceIBOpOTKOit 2-TO cepoTuiia
ObLIa OTPHUIATETIHFHOM. DTOT METOJ] MMO3BOJISET
CYIUTbH O MMOJHOLEHHOCTH aHTHTCHHOW CTPYK-
Typbl Juctepuil. KynbTypsel, BblneneHHbIE OT
NaBIIUX MBIIICH MPU MOCTAaHOBKE OMOMPOOHI,
UCTIBITHIBAJIM B PEAKUUU AarrIlOTMHALMM Ha
CTEKJIC CHayaja C IOJMBAJCHTHOW CBhIBOPOT-
KOH, 3aTeM ONpeAessUTd  MPUHAIICKHOCTh
Kk ceporuny (l-i ceporun u 2-ii ceportuim).
Kynerypa npunamnexana k l-my cepoTuiry
(«ceporpymrey) — Listeria monocytogenes.

CriocoboM ycOBEpILICHCTBOBAHUS UACHTH-
(bUKaMK ¥ TAKCOHOMHYECKON KJTaCCHU(DUKAITIHI
0aKkTepUaNbHBIX PA3HOBHIHOCTEH SIBIISETCS
MOJTy4YeHUE HYKJICOTUAHOM IOCIIeA0BaTelb-
HOoCcTH [6S rRNA reHa myTeM CEKBEHHpPOBa-
wus JIHK Gaxrepwuii. JlanHbII MeTO TO3BOITUT
NPOBECTH TIEHETUYECKYI0 HACHTH(UKALIIO
pona Listeria myTeM reHOTHITHPOBAHMS.

Mertonom [TLP 6611 amrumnduimpoBan gpar-
meHT JIHK npotsxennocteio oxono 1100 m.H..
[1LIP Obina BBINOIHEHA YHUBEPCAIBHBIME ITpaii-
mepamu  16STRNA-190F 5°— ATTAGCTAG-
TAGGTGGGGTAA-3 u 16SrRNA-1100R- 5’
TTACTAGCGATTCCGACTTCA B oOwem
ooveme 25 Mk TILP cmeck comepxana 15 Hr
JHK, 2.5x cmecu, 5 mMOiIb KKI0TO mpaiimMepa
1 AeroHu3npoBanHyto Boay 10 mxi. IIporpam-
ma amrapukanun [P Brimroyana HagameHYy O
neHarypauuio 94°C B teueHue 3 MUHYT; 27 1U-
kioB: 94°C — 30 cexynm, 60°C — 30 cexyHm,
72°C — 30 cekyHz; 3aKJIIOYUTENIFHYIO 3JIOHTa-
uto 7 MunyT nipu 72 °C. TILP nporpamma Obuia
BBHINIOJIHEHA C TMPUMEHEHHEM aMIUIM(pHUKaTopa
Mastercycler Gradient, (Eppendorf).

[lepen mpoBemeHHeM peakUUM CEKBEHH-
poBaHUs I TOMydeHHBIX ¢parmenToB JIHK
NPUMEHSIITH ()ePMEHTATUBHBIN METOJ] OYUCTKH.
[Tpu pepmentaruBaom metone TP npomykTer
OYMIIAIN OT OCTaTKOB OJMTOHYKJICOTHIOB Me-
TOOM J1e(hOCHOPUIHPOBAHHUS C TOMOLIBIO IIIe-
nmounoit hocaraszer (SAP — Shrimp Alkaline
Phosphatase, SibEnzyme) um sHmIOHYyKICa3bI
Exonuclease I (Fermentas).

[Mocne ¢epmenrtaruBhoit ouuctku [P
MPOIYKTHl OBLIM HMCIIOIBb30BAHBI ISl BBIMOJI-
HEHMS PEAKLUHUU CEKBCHHPOBAHHUS, OUHUCTKH
1 paslesieHuss Ha aBTOMAaTHYECKOM I'eHeTH4e-
ckoMm aHanuzarope ABI 3500.

Hyxneotunnsle mocnenoBareabHOCTH 16S
rRNA rena waeHTHdUIMpyeMOro mraMma
Listeria monocytogenes oT 6 MeCSYHOTO Te-
JICHKa OBbUIN NPOaHAIN3UPOBAHbI B IPOrPaMM-
HOM oOecrredernn SeqScape 2.6.0 (Applide
Biosystems).

C yuYeToM TMONYYCHHBIX pE3YJbTATOB,
ObUIM TIpOBeNEHBl JaNbHEHIINe HccIeq0Ba-
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HUS TIO TIPOBEPKE YHUCTOTHI MPEACTABICHHOTO
TamMMa, KOTOpbIe OBLIM OCYIIECTBICHBI Ha
OCHOBE aHanmm3a (QeporpaMMbl HYKJICOTH/I-
HOM mocienoBarensHOCcTH 16S rRNA rena.
brImo ycTaHOBJIEHO, UTO Y aHaTU3UPYEMOTO
mTamMmMa OTCYTCTBYET CMEIICHHE CHUTHAJIOB,

YTO CBUAETEIILCTBYET 00 OTCYTCTBUH B MPEIO-
CTaBJICHHOW KYJIBType IOCTOPOHHUX BHJIOB
Oaxrepuii. Ha puc. 2 B mpencrasieHa ¢epo-
rpamMMa (parmMeHTa HYKJICOTHIHOM ITOCIEn0-
BaTCIPHOCTH aHaJU3UpyeMoro reHa Listeria
monocytogenes.

G G !
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G 6 C 6AC
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Puc. 2. @epoecpamma gppacmenma HykieomuoHol nociedosamenviocmu 2ena 16S r RNA

Pesynprar nneatudukanum resa 16S rRNA Listeria monocytogenes

Hawnmenosanue | [TocnenoparensHocts hparmenta 16S r RNArena | VneHtndukarmst HyKI€OTHIHBIX TTOCIE-
mraMMa JIOBaTENILHOCTEH B MEX/TyHapOIHOH Oase
nannbix (http://www.ncbi.nlm.nih.gov/)
ayroputm BLAST
Wusenrap- | Haumenoanue | % cosma-
HBII HOMEp mTamMma JICHUS
GeneBank
(Accesion
number) W
KOJUIEKIIMOH-
HBbII HOMEp
mTamMma
Listeria TAAAGAGAGTTTGATCCTGGCTCAGGACG | NR 102780.1 Listeria 99%
monocytogenes | AACGCTGGCGGCGTGCCTAATACATGCAAG monocytogenes
TCGAACGAACGGAGGAAGAGCTTGCTCTT 07PF0776
CCAAAGTTAGTGGCGGACGGGTGAGTAAC strain
ACGTGGGCAACCTGCCTGTAAGTTGGGGA 07PF0776
TAACTCCGGGAAACCGGGGCTAATACCGA
ATGATAAAGTGTGGCGCATGCCACGCTTTT | NR 044823.1 Listeria 99%,
GAAAGATGGTTTCGCTATCGCTTACAGATG - monocytogenes
GGCCCGCGGTGCATTAGCTAGTTGGTAGGG strain NCTC
TAATGGCCTACCAAGGCAACGATGCATAGC 10357
CGACCTGAGAGGGTGATCGGCCACACTGG e S
GACTGAGACACGGCCCAGACTCCTACGGG | NR-H10805-1 | Listeria ) -99%
AGGCAGCAGTAGGGAATCTTCCGCAATGG ATCC 33090
ACGAAAGTCTGACGGAGCAACGCCGCGTG
TATGAAGAAGGTTTTCGGATCGTAAAGTAC
TGTTGTTAGAGAAGAACAAGGATAAGAGT
AACTGCTNGTCCCTTGACGGTATCTAACCA
GAAAGCCACGGCTAACTACGTGCCAGCAG
CCGCGGTAATACGTAGGTGGCNAGCGTNG
TCCGGATGGATTGGGCGTNAAGCGCGCGC
AGGCGGTCTTTTAAGTCTNATGTGAAAGC
CCCCGGCTGAACCGGGNNGGGTCATTGGA
AACTGGAAGACTNGAGTGCNGAAGAGGA
GAGTGGAATTCCACGTGTAGCGGTGAAAT
GCGTAGATATGTGGAGGAACACCAGTGGC
GAAGGCGACTCTCTGGTCTGTNACTGACG
CTGAGGCGCG AAAGCGTGGG

MEXIYHAPOIHBIN )KYPHAJI TTIPUKJIAJHBIX
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& Macrococcus caseolyticus JCSC5402 strain JCSC5402 168 ribosomal RNA, complete sequence

A firmicutes | 4 leaves

“ firmicutes | 2 leaves

- firmicutes | 8 leaves

» @

© Listeria ivanovii strain NCTC 11846 168 riby | RNA gene. complete seq

7 Listeria innocua strain NCTC 11288 16S rib | RNA gene, complete sequence
9lel/Query 28895
“ Listeria monocytogenes strain NCTC 10357 168 rily | RNA gene, complete sequence

“ firmicutes | 7 leaves

A firmicutes | 5 leaves

|()_()3 |

4 firmicutes | 70 leaves

Puc. 3. Qunoeenemuueckoe Ope6o, nocmpoennoe Ha ocHosanuu gpazmenma cena 16S rRNA

W3 puc. 2 BUIHO, 4TO MPOBECHHBIN aHa-
JM3 TIO3BOJISIET CIENaTh BBIBOABI 00 OTCYT-
CTBHH TMEPEKPECTHON KOHTAMUHAIIMU KYJIBTY-
pel Listeria monocytogenes MoCTOPOHHHUMHU
OakTepusMu.

[locnenoBaTenbHOCTH HYKICOTH/IOB, ITOIY-
YeHHBIC C TIPUMEHEHHEM TIPSIMOTO U 00paTHOTO
TpaiiMepoB OBLTH OOBEAMHEHBI B OOIIYIO TIO-
CJIEIOBATENILHOCTD, HCIIONB3Yysl IMPOrPaMMHOE
obecrnieuenne SeqMan. IlocnenoBarenbHOCTH
NpaiiMepoB M IUIOXO pa3lelieHHbIE KOHLEBBIE
y4acTKu ObLTH yJIaJIeHbl U3 aHann3a. B pesyinb-
Tare TPOBEACHHOTO aHaln3a OblIa TMOIydeHa
HYKJICOTHIHAsI TIOCJIEOBATeNbHOCTh IPOTA-
KeHHOCThI0 okojio 700 m.H. Ilomyuennas Hy-
KJICOTHIHAS TIOCIIEIOBATENIbHOCTh Oblila Mpo-
aHAJM3UPOBaHa C TIPUMEHEHHEeM 0a3bl JaHHBIX
NCBI yrunutst BLAST. Hykneorunnas nocie-
JIOBaTeIbHOCTD M PE3yNIbTaThl HICHTU(DHUKAIINN
TIPEIICTaBIICHBI B TaOJIMIIEC ¥ HA PHC. 3.

W3 Tabnuiibl crienyer, 4to naHHble Mexy-
HaponHoro Oanka GeneBank [6] moka3biBatoT
BBICOKYIO CTEI€Hb OJHOPOJHOCTU HYKJIEO-
TUOHOU moclegoBaTenbHOCTH 16S rRNA u3-
y4aeMoro ImTaMMa ¢ Pa3HOBHIHOCTSIMH pPOJia
Listeria (99 %).

Kak BugHo w3 pwuc. 3, aHamu3mpyemblil
ITaMM HaXOAWUTCS Ha OJHOH (uiioreHeTuye-
CKOH BETBU ¢ pa3HOBHIHOCTSIMU pofa Listeria.

Onpenenenne MAaTOreHHOCTH JIMCTEPHUIA.
BuonpoOy craBunu Ha 3 OejbIX MBIIIAX Mac-
coit 16-18 1, KOTOPHIM TOJKOXKHO BBOJMJIA
mo 0,2 Mn cyrouHOW OyJIbOHHON KyJIBTYpbI
Listeria monocytogenes. Ha 3 cyTku onbITHBIE
KUBOTHbIE mNanu. [Ipy OakTepHoIOrHIecKoM
UCCIIeIOBaHUM TIaTMaTepuaia OT MaBMIKX Oe-
JBIX MBIILIEH YnCTast KyJIbTypa JUCTEPUH BBI-
ceBajlach U3 IIEUCHH, CEpALA.

Ha 2 MOpCKHX CBHHKaX CTaBWJIM KOHB-
IOHKTHBAJIbHYIO TIpOOY BBEJICHHEM B KOHbB-
IOHKTUBAIBHBIA Memok 1o 0,05 M cyTouHOM
OyTbOHHOM KynbTypHI Listeria monocytogenes.
Y MOpCKUX CBHHOK Ha 3 CYyTKHU pa3BHJICS Kepa-
TOKOHBIOHKTHBUT U CBETOOOSI3Hb.

B pesynbrare TpOBEACHHBIX HCCIENO-
BaHMW YCTAaHOBJEHO, 4YTO OJIHU300THYECKAS
KynbTypa Listeria monocytogenes, mnomyde-
Has M3 MaTMarepuaia OT TEJIEeHKAa, KOPOBBI,
ObIKa-IIPOM3BOANTENS, 00Nasana TUIHYHBIMU
KyJIbTypaTbHO-MOP(OIOTHIECKUMHU, OHOXH-
MHUYECKUMH U aHTUTCHHBIMU CBOMCTBAMH U 110
pe3yibTaTtaM CepoJOTHYEeCKHX HCCIIe0OBaHUN
oTHeceHa K l-my ceportumy. [lo Ouosoruue-
CKMM CBOWCTBAM 3MTU300TUYECCKUN H30JIST OBLT
UICHTHYCH 3TAaJOHHOMY MY3€HHOMY IITaMMY.
MeTonoM TeHOTHIIMPOBAaHUS ObLla yCTaHOB-
JIeHa OJIHOPOJHOCTh HYKJICOTHJIHOW TOCIE/0-
BatenbHOCTH 16S rRNA m3yuyaemoro mramma
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C pasHoBUIHOCTSIMU pona Listeria (coBmaje-
Hue 99 %).

Takum oOpa3oM, IMAarHO3 Ha JIUCTEPHO3
OBLT TIOCTaBIEH Ha OCHOBAaHUU KIMHHUKO-
SMHA300TOJIOTHYECKUX JJaHHBIX, XapakKTep-
HBIX KYJIBTyPaJIbHBIX M MOP(OIOTHYECKUX
CBOMCTB, THHKTOPHAJIbHBIX CBOWCTB, OwWoO-
XUMUYECKUX CBOWMCTB (OTHOIICHUE K Oel-
KaM, yIJIeBoaM, KaTajJa3Hou, JeUTHHA3HON
AKTUBHOCTH W T.J.), MOJEKYJISIpPHO — TeHe-
THYECKHUX CBOWCTB (MPOBEAEHUS T€HOTHUIH-
poBanus metonoMm IIIIP), momoxxutenbHOU
peakIuu arriioTUHAIIMA C TOJTUBAJICHTHOU
U TUMOBOHN JIHCTEPUO3HBIMU CHIBOPOTKAMU
U OTCYTCTBHEM AarTmIIOTHHAIMA B KOHTPO-
Je ¢ QuU3pacTBOPOM, a TakKe B Pe3yibTaTe
M3y4eHHs] OMOIOTMYECKHX CBOWCTB C TIO-
CTAHOBKOW OMOTNpPOOBI Ha JabOpaTOpHBIX
JKUBOTHBIX.

Pemaroriee 3HadeHue s npodUIaKTHKH
JTUCTEPHO3a WMEET BaKIUHAIMSA >KUBOTHBIX.
JKuBOTHBIX BCceX BHJIOB TNPUBUBAIOT BaKIIH-
HOMW CyXOM KMBOW MPOTHUB JINCTEPUO3a )KUBOT-
HBIX 13 mTaMMa «AY®Dy». Takke HE0OXOIMMO,
KOMILJICKTOBATh CTaJI0 YKMBOTHBIMU W3 0OJ1aro-
MOJIYYHBIX IO JIMCTEPUO3Y XO3SHUCTBYIOIIUX
cyonsekToB. He mormyckars BBO/ia BHOBB ITOCTY-
MBIINX KUBOTHBIX B 00Iee cTamo 0e3 mpen-
BapHUTEIHHOTO H30JIMPOBAHHOTO CONEPIKAHUS
ux B Teuenue 30 qHEH.

Bo Bpems u30IMpOBaHHOIO COAEpIKAHUSA,
npu (GopMHUpPOBaHUKM HOBBIX TIPYI B XO3SH-
CTBYIOILMX CyOBEKTaxX WJIM HACENICHHBIX MyH-
KTaX HEOOXOOUMO NPOBOIUTH KIMHUYECKOE
00cJIe10BaHNE JKUBOTHBIX U IIPH HEOOXOIUMO-
CTH (HpI/I BBIABJICHUU IIPU3HAKOB IMOPAXKCHUA
HEpBHOW CHCTEMBI, a0OPTOB, MOBBIIICHHOM
TEeMIepaTypbl  Tena) OaKTepHOJIIOTHYECKUE
U CEpOJIOTHYECKHE UCCIIEOBAaHM Ha JINCTEPH-
03. CucreMaT4ecKy NPOBOANUTE YHHUTOKEHUE
TPBI3yHOB, KPOBOCOCYIIIUX HACEKOMBIX U KIIE-
mei. Bectu cTporuit yder ciy4yaeB abopToB,
MEPTBOPOXACHUA U MaAeKa )KMUBOTHBIX U Ha-
NIPaBIATh MATOJOTMYECKUI Marepuan Ha Hc-
CJICZIOBAHUE B BETEPUHAPHYIO J1aOOPaTOPHIO.
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