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AHHOTauuA
Llenb nccnepgoBanus: paspabomka memoda [P e peanbHom epemeHu 0718 0UA2HOCMUKU aHANIa3Mo3d KpynHO20 po2amozo ckomad.

Martepuanbl u metoppl. [ paspabomku npatimepos u giyopecyeHmHo-MeyeHo20 30H0a 0514 [P 8 peasnbHoM epemeHuU 6biau UCnosb-
308aHbI UuMetowjuecs 8 6ase 0aHHelx leHbaHk (http://www.ncbi.nlm.nih.gov/genbank/) nocnedosamensHocmu 2eHa mspla 57 uzonamos
Anaplasma marginale. BoisigieHue KoHcep8amugHbIX y4acmkog eeHa mspla nposodunu ¢ nomowsto npoepammel Clustal Omega (https://
www.ebi.ac.uk/Tools/msa/clustalo/). CneyuguyHocme npatimepos u 30H0a bblna nposepeHa in silico c ucnonbzosaHuem npoepammel BLASTN
(http://blast.ncbi.nlm.nih.gov/Blast.cgi) s3kcnepumeHmansHo Ha 06pA3yAX KPOBU XUBOMHbIX, UHGPUUUPOBAHHbLIX aHANAAIMamu A. ovis,
A. centrale, A. bovis, A. phagocytophilum u A. platys, u cekeeHupogaHuem amniukoHos memodom CaHzepa. 1A oueHKu YygscmaumesibHocmu
Memoda 6bl/1a UCNoIb308AHA CKOHCMPYUPOBAHHAA HAMU niasmuod pGEM-msp1a, codepxawas ppaemeHm 2eHa msp1a 0nuHol 207 n.H.

Pesynbtatbl 1 06¢yxaeHune. Pazpabomar memod 1P & peansHom epemeHu 0715 8biagNieHUs 8036yOumesns aHanaasmo3d KpynHozo poza-
moeo ckoma A. marginale. bvinu pazpabomatsi npatimepul U ¢iyopecyeHmMHo-MeyeHbIl 30H0 0719 amnauguKkayuu u demexkyuu gpazmeH-
ma eeHa msp1a dnuHot 207 n.H. U onmumu3uposaHsl yciosus MLP. YyacmesumenbsHoCmMb Memood No380s1em 8bisi8/1iMb 00HY KONUIO 2eHA
mspla A. marginale 8 aHanusupyemom obpasuye [JHK. CneyugpuyHocme memoda no3eosnsem duggepeHyuposams A. marginale om opyeux
sudos aHannasm (A. ovis, A. bovis, A. centrale, A. phagocytophilum, A. platys). PasapabomatrHuil Memo0 Moxem 6bimb UCNO/b30BAH 0718 06-
HapyxeHus u KosluyecmaeHHoU oyeHKU A. marginale 8 06pasyax Kposu UHGUUUPOBAHHbIX XUBOMHBIX C Yeslblo No0meepxoeHus 0uazHo3d, a
makxe npu npogedeHUU 3NU300MOI02UYECK020 MOHUMOPUH2a AHAN/IA3MO3d KPYNHO20 po2amozo ckomd.
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Abstract
The purpose of the research is real-time development of PCR method for diagnostics of anaplasmosis in cattle.

Materials and methods. For real time development of primers and fluorescence-labeled probe for PCR msp1a gene sequences 57 isolates
Anaplasma marginale available on database Genbank (http://www.ncbi.nlm.nih.gov/genbank/) were used. Conservative areas of msp1a gene
were revealed with Clustal Omega programme (https://www.ebi.ac.uk/Tools/msa/clustalo/). Specificity of primers and probe were checked
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experimentally in silico using BLASTN programme (http://blast.ncbi.nlm.nih.gov/Blast.cgi) on the animals’ blood samples infected by Anaplasma
A. ovis, A. centrale, A. bovis, A. phagocytophilum u A. platys, and sequence analysis of amplicon by Sanger’s method. pGEM-msp1a plasmid
designed by us containing msp1a gene fragment with a length of 207 bps was used to assess of sensitivity of the method.

Results and discussion. PCR method has been developed in real time mode to detect A. marginale anaplasmosis agent in cattle. Primers and
fluorescence-labeled probe have been developed to amplify and detect msp1a gene fragment with a length of 207 bps and PCR conditions have
been optimized. Sensitivity of the method allows to detect one copy of msp1a gene copy of A. marginale in analysed DNA sample. Specificity
of method allows to differentiate A. marginale from other anaplasma types (A. ovis, A. bovis, A. centrale, A. phagocytophilum, A. platys). The
developed method can be used to detect and assess A. Marginale quantitatively in blood samples of infected animals in order to prove the

diagnosis as well as to perform epizootological monitoring of anaplasmosis in cattle.

Keywords: cattle; anaplasmosis; Anaplasma marginale; PCR in real time mode.
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BBepeHune

AHamasM03  KPYIHOTO  POTaToro CKoTa
(KPC) - TpancMuccuBHOe MHDEKIMOHHOE 3200-
JNleBaHNe, BbI3bIBaEMOe pUKKeTcuAMu Anaplasma
marginale (otpsig  Rickettsiales, cemeiicTBO
Anaplasmatacea). Anammasmos KPC mpoteka-
eT C NMpU3HAKAMU JMXOPANKY, aHEMIUY, aTOHUU
NMIIeBAPUTEIbHOTO TPAKTa M MCTOleHuA. Vc-
TOYHUKOM BO3OyAUTeNA ABIANTCA MHOUIMPO-
BaHHble >XMBOTHBIE, MEPEHOCYMKAMU — OKOJIO
20 BUJOB KIIELlell ¥ KpOBOCOCYIJi€ HACEKOMbIe
[19]. BoaMoxxHa Tax>ke MeXaHMYecKas Iepefada
BO30YAUTENA OT 3apa)KeHHDIX KMBOTHBIX K 37I0-
POBBLIM 4Yepes3 HecTepyUIbHble MHCTPYMEHTBI TIpK
IpOBeeHNY 300TeXHNYIECKIX MepOTIPUATHIL.

Amnamnnasmos KPC npuunHsaeT 3HauNTeNbHBIN
9KOHOMUYECKMI YiIiep6 KIBOTHOBOJYECKIM XO-
3AJICTBAM BC/IENCTBUE ITOTEPh MOJIOYHON 1 MsIC-
HOJI TIPORYKTUBHOCTU ¥ Inbenu ckota. JleTasnp-
HOCTb IIpu aHamnasMose KPC cocrasnser ot 10
o 100% B 3aBUCMMOCTM OT reorpaduyeckoro
permoHa u maToreHHocTu mramma [26]. ITo nme-
IOIIMMCS OIleHKaM, eXKerojHble 9KOHOMUYeCKIue
notepu ot a"amnasMmosa KPC tonbko B CHIA un
Tansaunu cocrasnsaoT okomo 300 m 47,3 MiH.
mommapoB coorBetcTBeHHO [18, 20]. Crenuans-
HBIX VICC/IEOBAHUIL 110 OIpPee/IeHNI0 SKOHOMU-
4ecKkoro yujep6a ot anamnasmosa KPC B Hatueir
CTpaHe IpoBefieHo Majo. Ilo umerommmcs npep-
BApUTETbHBIM OI[€HKaM, €XKETOTHBbII 3KOHOMU-
YeCKUil yiep6 OT CHVDKEHVISI MOJIOYHOI IIPOAYK-
TUBHOCTM KOpPOB TOMbKO B KanmumHMHrpapckoii
00J1acTy COCTaB/IACT CBbIIIE 2 M/IH. py6ieit [8].

Ananmasmos KPC sapeructprposaH BO MHO-
TUX TPONMYECKMX M CyOTPOIMYECKMX CTpaHax,
pacnipocTpaneH no Bceit Tepputopun CIIIA, a
TaKXXe B HEKOTOPBIX cTpaHax EBporibl, rmaBHBIM

HayuHo-npakTunyecknin >ypHan «PoccMncKmim napasnTonornyeckmni xypHasn»

obpaszom cpenuseMHOMOpckux [19]. B Poccmii-
ckot Depepanyy 3a MOCTERHME JeCATUICTIS 3Ha-
YYTE/IbHO PaCIIMPWICS HO30apeasl aHaIlIa3Mo3a
KPC B mepByio o4epesb BC/IECTBYE VI3MEHEHVIS
apeasa OOMTaHUA Kileleil B YCTOBMAX MeHSIO-
merocst kaumara [3]. CoracHo BeTepuHApHOI
or4eTHOCTH, B Poccumiickoit Peneparun Hebmaro-
MOTYYHBIMI II0 aHAIIIA3MO3Y SABJAIOTCA I0XKHBIE
obnactu Poccun, bpanckas, Kanyxckas, Pasan-
ckasa, Kamuuuurpapckas, Caparosckas, Tsep-
ckas, TromeHckas, Bragmvupckas, Hipkeropop-
ckast, HoBocubupckas u YipsiHOBCKast 0671acT,
Anraiicknit xpait [2, 3]. Cnyyan saboneBaHMs
KPC anamnnasmo30oM ObUIN 3aperucTPUPOBAHBI HA
TeppuTopuy MockoBcKoit obmactu [5].

ViccnepoBaHuil 1o OIpefie/IeHNIo YPOBHs 3a-
paxxenHoct KPC Bo3bynnTenem aHammasmMosa B
JKMBOTHOBOJYECKUX XO03siicTBax PP mposeneHo
HeMHOro. Cor/IacHO OITyOIMKOBaHHBIM JIJaHHBIM,
3apakeHHOCTb KPC aHamnmasMo3oM B JKMBOTHO-
BOMIYECKMX XO3SIICTBaX Ha Iore TromMeHCKoi 06-
nactu cocraenseT 21,4-56% [6], B Kamomckom
parione Pssanckoit obmacti — 75-100% [7], B x0-
3sa1icTBaX MoCKOBCKOIT o6macTyt — 23,3-57,1% [5].

Pemraromyio ponb B IpeROTBpallleHMM pac-
npocTpaHeHus aHannasmosa KPC urpaet cBoes-
peMeHHas fuarHocTrka. MHOroobpasue KIMHuM-
YeCKMX IIPOsIB/ICHNII aHAIUIa3MO3a 3aTpygHAET
ero pmarHocTuky. B VMHcTpykunn no 6opnbe ¢
AHAIIa3MO30M KPYIIHOTO M MEJIKOTO POraToro
ckora (YTBepxKzieHa [1aBHBIM ynpaB/ieHVeM Be-
TepuHapun MUHMCTEPCTBA CEMbCKOTO X035ICTBA
CCCP 31 utonns 1970 roga) B KaueCTBe OCHOBHBIX
METOMOB OMarHoCTuKMU a”arriasmMosa KPC 6bin
PEKOMEHJJOBaHbl MUKPOCKOIMYECKNE WCCIeN0-
BaHNA Ma3KOB KPOBU >KMBOTHBIX M CEpOJIOTMYe-
ckne Meronsl (PCK). OpHako MX 4yBCTBUTE/Ib-
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HOCTD 1 CHEIVI(PUIHOCTD HEJOCTATOUHO BBICOK.
Pe3y/nbTaTbhl MUKpPOCKOIIMYECKUX MCCIETOBAHNUI
Ma3KOB KpOBU, OKpAllleHHBIX 110 MeToxy Poma-
HOBCKOTO-I1IM3a, HeHa/|eXXHbI Ha paHHUX CTafiu-
AX MHQUIMPOBAHMA U B CIy4Yasx 3ab0/eBaHMIL,
COIPOBOXK/JAIOIIMXCS TSDKeNOoil GOopMOIt aHeMUN
[19]. Ceponorudeckue MeTOZbI, OCHOBaHHbIE Ha
VICIIOJIb30BAHVM aHTUTEN K aHTUTeHaM BO30yzu-
Te/Ad aHAIUIa3MO3a, IMEIOT HeJOCTaTOYHO BBICO-
KYIO YyBCTBUTEIBHOCTD U He MTO3BONAIOT Audde-
peHIMpoBaTh A. marginale OT HeTaTOT€HHBIX IS
KPC Bupgos anammasm [15, 24].

Hamnbonee onepaTuBHyI0 ¥ TOYHYIO JUArHO-
CTUYECKYI0 MHGOPMALMIO MO3BOJIAET HOMY4NTD
BoisiBrieHne JJHK BosOyamreneit anammasmosa
B kpoBu KPC ¢ momomipio nmonumepasHoii Ien-
Hoit peakuynu (IILIP). IIpemmymecrBom ITLIP-
IOVAaTHOCTMKY SIBJIAE€TCS BBICOKAs YyBCTBUTE/Ib-
HOCTb ¥ CIeUM(UYHOCTb — OHAa IIO3BOJACT
0OHapY)XIUTb BO3OYAMTEsI Ha CAMBIX PAHHUX CTa-
AuAX 3a00jeBaHMA, B TOM YUCTIE ¥ BO BpeMs Ja-
TEHTHOM (asbl, M HafIeXKHO AU depeHnrpoBaTh
aHaIIa3MO3 OT PsAJja CXOMHBIX IO KIMHMYECKUM
nposineHusM 3aboneBanumit. I11]P-guarHocTuka
TaK)Ke 3HAYMTE/IbHO COKpalllaeT BpeMs IIpoO-
BeJleHMS aHa/lM3a U TPY[O3aTpaTbl, YTO IOBbI-
IIaeT SKOHOMUYHOCTb M IIPOM3BOJUTENbHOCTD
7abopaTOPHOIT ;MATHOCTUKM aHara3mosa. [Ipe-
nmyuectsoM Metopa IIIIP B peanbHOM BpeMeHn
nepep, «knaccuyeckon» IIIP sakmodaeTcsa B ToM,
yTo peructpanua Hakomwrienusa JHK mpoucxo-
IUT HerocpeacTseHHo B npouecce P, T.e. me-
TEeKL[UA Pe3y/lIbTaTOB METOJOM 3/eKTpodopesa B
arapo3HOM rejie KakK JJOTIOJTHUTE/IbHBII 3Tall aHa-
7M3a OTCYTCTBYET. DTO 3HAUUTEIbHO COKpAIaeT
BpeMs UCCTIe0BaHNA, a UCTI0/Ib30BAHME IOMUMO
IpajiMepoB BUIOCIELUPUIHOTO PIyopecIieHT-
HO-MEYEHOTO 30H/la IIOBBIIIAET Ha/IeXKHOCTD
npaBuUIbHOM MaeHTUduKanuy naroreHa. ITIIP
B peajlbHOM BPeMeHM I103BOJIAET TaKXXe IPOBO-
IVUTDb OLIEHKY YPOBH:A IMapasUTEMUN Y 3apa>keH-
HBIX )KMBOTHBIX.

Ha ceropgnAImHMII feHb Ha pOCCUIICKOM PbIH-
Ke OTCYTCTBYIOT KOMMeEpUYecCKUe TeCT-CUCTeMbI
Ha ocHoBe [ILIP jia BbLABIEeHMS BO3OyAUTENS
anarmasmosa KPC, noatomy npobnema ux cos-
TaHMA OCTAETCS aKTYalIbHOIL.

Lenp uccmenoBanusi — paspaboTKa MeToma
IIITP B peanbHOM BpeMeHU [/ AUATHOCTUKU
anartasamo3sa KPC.
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Ma‘repman bl 1 MeTOoAbl

IOHK sipensu us nenpuoit kposu KPC (n =
42) ¢ nomornpio Habopa Sorb-M (Cunrorn, Poc-
CMs1) COITIACHO PeKOMEHJAIVISAM IIPOM3BOJMTETLA.
BoisiBIeHMe JKMBOTHBIX, MHQUIMPOBAHHBIX A.
marginale, TIPOBOAVIN C UCIIONb30BAHNEM METO-
vy TP, npemnosxennoit Torina ¢ coasr. [25].

It nogbopa mpaitMepoB K reHy mspla 6buin
JVICIIO/Ib30BAHBI MeoIecs B 6a3e JaHHBIX [eH-
6ank  (http://www.ncbi.nlm.nih.gov/genbank/)
HO/THOpa3MepHble  IIOC/Ie[IOBAaTeIbHOCTM — IeHa
mspla us 57 usonsaros A. marginale. BeisiBnenue
KOHCEpPBATUBHBIX Y4aCTKOB mspla jia mogbopa
IpajiMepoB MPOBOAV/IN C IOMOIIbIO IIPOrpaM-
mbl Clustal Omega (https://www.ebi.ac.uk/Tools/
msa/clustalo/). Bupocnenuduynoctp mpaiime-
poB OblTa IpoBepeHa in silico ¢ UCIONb30BaHIEM
nporpamMmbl BLASTN (http://blast.ncbi.nlm.nih.
gov/Blast.cgi). Peaxkunto ammmukanym nposo-
nuu B 10 MK cMecH, cofeprKalleit 5 MKJI peak-
tusa s 1P LightCycler® 480 Probes Master
(«Roche», IIBeitijapus), npaitmep MSPla-F 5'-
TGTTTGGAACCTAGGCTTATAG-3'(0,5MxM),
npaitmep MSP1a-R 5,- CTTCTGCTGATCTTC
CTGTCTC-3, (0,5 MkM), ¢nyopecrieHTHO-Me-
gyeHblil 30HA MSPla-probe 5'-(VIC)CGCTGA
TTTGGGGCTGCCTGGCACT(BHQ2)-3' (0,1
MKM), 30 ur [JHK. ITIIP npoBoan/IM ¢ HOMOIIbIO
npubopa LightCycler 96 («Roche», IlIBerijapust)
IOpU CIeAyIOMNX yCIOBUAX: HavyajabHAA JieHATY-
panusa B TedyeHue 2 MuH npu 95°C; nocnenyro-
mye 40 HUKIOB aMIMuKannum (feHaTypauys
npu 95°C B TedeHue 15 ¢, OT)KUT NpaiiMepoB IIpu
60°C B TevyeHne 15 ¢, anonrauns npu 72°C B Te-
yeHuu 15 ¢). Pesynprarsr 1P ouenuBamu 1mo
HapacTaHuio ¢ayopecieniyy mo kaHaay VIC u
MeTOZIOM 37IeKTpodopesa B 2%-HOM araposHOM
rene. Ilonyuennniit B pesynbrare IIIP ¢par-
MEeHT reHa mspla pyHoit 207 IL.H. ObUI OYNIIeH
¢ nomouipio Habopa Gene]ET PCR Purification
Kit (Life technologies, USA), nurnpoBaH B Bek-
top pGEM-T (Promega, CIIIA) u x1oHMpoOBaH
B knetkax E. coli DH5a. ITouck xomonmit E. coli
DH5a, copepxxamux nnasmupgy pGEM-mspla,
nposopwm Merogom IIIIP ¢ ucnonpsosaHyeM
napsl CTaHJapTHBIX npaiiMepoB M13 (Cu6an-
3auM, Poccusa) ¢ mocnepyomyM aHanmmsoMm pe-
synpratoB IIIIP anekrpodopesom B 1,2%-HOM
araposHoM rere. lleneBble KOMOHMM HapaluBa-
7 B TedeHue Houy npu 37°C B 2 M1 cpenpl LB,
cojepyKallell aMIMIVIIVH B KOHIeHTpauyu 100



MKr/M1. Ounctky miaasmupzoit JHK nposopnmn
¢ ucnonb3oBanueM Habopa GeneJET Miniprep
Kit (Thermo Fisher Scientific, CIIIA). Ouenky
KoHIeHTpauyy mrasmugHoi JHK nposogumm ¢
nomoipio Habopa PicoGreen® dsDNA Assay Kit
(Thermo Fisher Scientific, CIIIA) ¢ ucnonb3osa-
HreM ¢ryopumerpa QuantiFluor-ST (Promega,
CIIA). CexBeHMpOBaHNe MTOTYYeHHBIX IIa3MMU]
pGEM-mspla nposopunu MerogoM CaHrepa
(«EBporen», Mocksa).

I ompepeneHns aHAIUTUYECKON YYBCTBU-
tenbHOCTH IIIIP 6BUTA TIOCTpOEHA CTaH[apTHAS
KpuBas. [Iya aToro ObUIa BBIIIOTTHEHA Cepus Je-
CATUKPATHBIX pasBefeHnit mnasmupbsl pGEM-
mspla, ¥ TONTy4eHbl OOpasLbl, Comep)Kaliue
10°-10° xomnmit reHa msp4, KOoTopble ObUIM VC-
IIOJIb30BaHbl B KadecTBe Marpunbl pia IIIIP B
peajibHOM BpeMEeHM € UCII0/Ib30BaHueM pa3pabo-
TaHHBIX HAMU IIPaiMepoB 1 (IyopecIieHTHO-Me-
YEeHOTO 30H/A.

[l oLjeHKM crepUIHOCTI METO VICIIO/b-
soamu JJHK, BbIfeneHHYI0 13 KpOBM KXVMBOTHBIX,
MHQUIMPOBAaHHBIX aHaIIasMamm A. ovis, A.
centrale, A. bovis, A. phagocytophilum n A. platys.
V/IHQUIPOBaHHBIX )XMBOTHBIX BBIABIIAIN C IIO-
MOIIBI0 METOMOB, IpeIoKeHHbIX Torina [25],
Decaro [14], Kawahara [17], de la Fuente [13] u
Inokuma [17]. O6pasipl KpOBYU KMBOTHBIX, MH-
¢unuposanubix A. platys u A. phagocytophilum,
obn mpepocTasinensl E. B. Papgiok (Berepunap-
HasA KnuHuka «CBoil JOKTOp», Mocksa).

Pesynbratbl n 06CyXaeHne

Hamn paspaboran mertop IILIP B peanpHOM
BpeMeHM I OMarHOCTMKM aHamtasmosa KPC.
Ha cerogHAmHMII [eHb M3BECTHO HECKO/Ib-
Ko MeTojgoB Ha ocHoBe IILIP mnsa BeIsIBIeHMs
A. marginale, ofHaKo, HY OfVH U3 HUX He JN-
IIeH HeJOCTaTKOB, KOTOpbIe CBA3aHBI C BBIOO-
pom muutenu s [P u ciocoba monydeHus u
aHaJ/IM3a pe3y/IbTaToB. B MeToze, IpeyIoKeHHOM
Reinbold ¢ coaBt. [23], ucnonb3yworcs mpaii-
Mepbl 1 30HT k reny 16S pPHK. Hepgocratkom
JAHHOTO MeTOfia ABJIAETCA HeOOXOAMMOCTb JO-
IOJTHUTE/IbHON CTAINy MOATOTOBKM 00pasiia s
[TIIP - peakuum obpaTHOi TpaHCKpunuun. Ta-
KOI1 MOJXOJ, AB/IAETCA JOCTATOYHO TPYHLOEMKUM
U NIPUBOJUT K 3HAYUTETbHOMY YBEINYEHUIO KaK
BpeMeHI, TaK 1 CTOMMOCTH aHanusa. B 1Byx fpy-
TUX TeCT-CUCTeMax JyIA JeTeKuuu A. marginale
B Ka4yecTBe MUIIeHN OblT BBIOpaH reH msp5 [21,
22]. HemocTaTkoM 3TMX METOMNOB ABIIAETCH JC-
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HO/Tb30BaHMe HeCTenduIecKoil CUCTeMbl Jie-
Tekiyy npopykros TP ¢ moMompo MHTEpKa-
nmupytowero Kpacurens SYBR Green I, koTopbiit
cBsA3BbIBaeTcA ¢ moboit aByxuenodeqHon THK,
BKJIIOYAsl IVMMepbl ITPayiMepoB, YTO MOXET MpU-
BOJNTD K JIOKHOIIOTIOKUTETbHBIM Pe3y/IbTaTaM.
MuieHsio st MeToa, npemoxenHoro Carelli
¢ coaBt. [12], 6bu1 TeHn mspl. OgHAKO TeHOM
A. marginale cofep>XuT iBe MOTHOpa3MepHbIe U
TpU YKOpO4YeHHble Komyu rexa msplf [11], mo-
3TOMY JJAHHBIII METOJ] He MOXKeT OBITb MCIIOIb30-
BaH JI/I1 TOYHOI OL[eHK) IapasUTeMUN y )XIBOT-
HBIX, MTHQUIMPOBaHHBIX A. marginale. VI3BecTeH
METOJI Ha OCHOBE YeTbIpeX IIpaliMepoB K TeHY
groEL [27], HemocTaTKOM KOTOPOTO ABJIAETCS He-
00XOIMMOCTb IOCTAHOBKY JBYX IIOC/IEIOBATE/Ib-
HBIX peaxiuit aMIn@UKALY, YTO MPUBOJUT K
3HAYNTE/IbPHOMY YBE/IMYEHNIO BpEeMEeHN aHa/In3a.
B meropax, mpemnoxenubix Torina [25], Bilgic
[10], Camyitnenxo [9], ananmus pesynsraros I1LIP
IPOBOANTCS METOOM 37IeKTpodopesa B arapos-
HOM TeJle, YTO YBeIM4YMBaeT BpeMs IIPOBefleHN
uccnegoanusa no cpasHennio ¢ ITIIP B pexnme
peaybHOrO BpeMeHN.

B HameM mcciemoBaHUM B KaueCTBE MUIIEHA
mna IIIP mcronb3oBaH BBICOKO KOHCEPBAaTUB-
HBII pparMeHT reHa mspla A. marginale u pny-
OpeCIIeHTHO-ME@UEHbI 30HJ, YTO yBeIUYMBaeT
HaJIeKHOCTD U CIELUPUIHOCTD AMATHOCTUKY U
YMeHbIIIaeT BpeMs IIpoBefieHNs aHanmsa (o 2 4,
He BKIo4as stan Boienienus JHK). Ten mspla
IpefiCTaBjIeH B reHoMe A. marginale B 0HOI KO-
vy [11], 9TO memaeT ero NOgXONALMM IS TOY-
HOJI OLIEHKU TIapasuTeMUMU.

ITogobpannble  mpaiiMeppr  MSPla-F  un
MSPla-R u ¢ryopeciieHTHO-MeYeHbIl 30HJ
6btn ucnonb3oBansl B IIIIP B pexxume peanb-
HOTO BPEMEHM, B KOTOPOJIl B Ka4eCTBE MaTPUILbI
ucnonb3opanack [JHK xopos, nHGUIMpOBaHHBIX
A. marginale, 06Hapy>kKeHHBIX HAMU C ITOMOIbIO
MeTopa, npepioxkenHoro Torino [25]. beum mo-
fI0OpaHbl ONTMMA/IbHBIE YCTOBMA /I aMIUIU-
¢bukanuy 1 gerekuuyu QparmMeHTa reHa mspla
mvHoit 207 1m.H. Bo Bcex obpasuax JHK nuou-
IVIPOBAaHHBIX KOPOB HAO/IIOfIa/IOCh SKCIIOHEHIN-
azpHOe HapacTaHme yopecuennym (puc. 1).
CekBeHMpOBaHMe II0/TyYE€HHbIX AMIIIMKOHOB I10-
Ka3ayno, 4To oHM nMerT 99-100% naeHTUYHOCTH
C COOTBETCTBYHOIMM (PparMeHTaMu TeHa mspla
u3 6a3pl 6aHHbIX [eH6aHK. VI3 42 mccmenoBaHHbIX
o6pasioB 24 koposbl (57,1%) okasamuch aHa-
I/1a3MaHOCUTE/IAMU.
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Puc. 1. lnHaMmnKa HakonneHnsa amninguumpoBaHHbIX pparmeHToB reHa mspl1a A. marginale B xope MLUP
B peXume peanbHOro BpemeHu ans o6pasuyos [HK, BbigenieHHOI U3 KPOBU 3apaXKeHHbIX >KNBOTHbIX:

K- — oTpuuaTenbHbI KOHTPOJb; OCb OpAVHAT — YPOBeHb driyopecLieHLun; ocb abcumncc — yuncno umknos MLP

[l vicibITaHUA aHAIUTUYECKON criennud-
HOCTM ITpaiiMepoB 1 30H/Ia VICIO/Ib30Ba/IM 06pas-
111 JJTHK >X1MBOTHBIX, 3apa>keHHBIX pUKKETCUSIMU
A. ovis, A. centrale, A. bovis, A. phagocytophilum
u A. platys. Ananmus pesynbsraros I11]P B pexxnme
peanpHOrO BpeMeHM ¢ atumu obpasuamu JHK
II0Ka3aJI OTCYTCTBME pocTa QIyopecIeHIuy, Xa-
paxTepHoro mns obpasnos JJHK n3 xposu 3apa-
JKEHHBIX A. marginale )XVBOTHBIX, I OTCYTCTBHUE
Kakux-1mmb6o npoxykros I[P npu anammse pe-
3y/IBTATOB METOZIOM 37ieKTpodopesa B 1,2%-HoM
arapo3HOM rejle, YTO CBUJETENbCTBYET O BUJO-
crienpUIHOCT IpaiMepOB 1 30H7A.

Insa onpepmeneHnsA aHAIUTUYECKON YYBCTBU-
tepHOCTH [TI]P ObI/Ta CKOHCTPYMPOBaHA ITA3MMI-

100

na pGEM-mspla c pparmeHToM reHa mspla mu-
HoI1 207 T.H. ¥ TIOMy4€EHbI 00pasibl, cofeprKaliye
10°-10° xoruit mspla. ITo pesynpraram I1LIP, mpo-
BEJIEHHOI B TpeX MPOBOPHOCTAX C MUCIIONb30Ba-
HUeM 3THX 00pasIoB B KaueCTBe MaTPUIIbI, OblTa
IIOCTPOEHA CTaHfapTHas KpuUBas, OTpaKarolias
JIVHEIHOe OTHOIIEHUEe MEXJY 4YMC/IOM IUKJIOB
ITLIP (Ct) M MCXOTHBIM IMCITOM KOTIMIT TeHa mspla
B PEAaKIMOHHON CMeCH, I YCTAaHOBJIEHO, 4TO 3(-
¢extuBHOCTD IIIIP cocrasmser 1,91, a 4yBCcTBU-
TeJIbHOCTb METOfja I03BOJISET BBIIBUTD OfHY KO-
IMIO TeHa mspla B peakIMoOHHOI cMecu (puc. 2).
Ha ocHoBaHMM TO/Ty4eHHON CTaHIAPTHOM Kpu-
BOJI MOXHO IIPOBOJIUTD KONMYECTBEHHYIO OLIEHKY
YPOBHSI Tapa3UTEMIN Y 3apa>KEHHbBIX XIBOTHBIX.

IddexTunnocrs 191

Koamwecteo wonmii rema mspla

Puc. 2. Tpaduk 3aBucnmoctn uukna MLUP (Ct) ot uncna konuii reHa mspla
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3aKnoueHue

Hamn paspaboran mertop IILIP B peanpHOM
BpeMeHI C (PIyOpecleHTHO-Me4YeHbIM 30HJO0M
U1 quarHocTrku aHartasmo3a KPC. Merop mo-
3BOJIAET BBIAB/IATDH OT OGHONM KOIIMM reHa mspla
A. marginale B anammsupyemom o6pasue JHK
U HailexHo auddepenHnuposats A. marginale
u HematoreHHole misa KPC Bupmbl aHaIiasMm
A. ovis, A. centrale, A. bovis, A. phagocytophilum
u A. platys. PagpaboTaHHBII HaMM MeTOJ, Xa-
paKTepusyeTcs BBICOKOI CIeIM(PUIHOCTBIO U
YyBCTBUTEIBHOCTBIO, OBICTPOTOI  IOTyYeHMS
pe3y/IbTaToOB AMArHOCTYKY, BO3MOXKHOCTBIO KO-
JINYECTBEHHOV OLEHKM YPOBHA IIapasUTEMUL.
MeTopn MOXeT OBITh MCIIONIb30BaH /I OOHApY-
JKEHMSI VI KOIMYeCTBEHHOI oLjeHKN A. marginale
B o0Opasiax KpoBM MHOUIMPOBAHHBIX >XMBOT-
HBIX C LIe/IbI0 OATBEPXK/ICHNS IMATrH03a, a TAKoKe
IpYU MPOBENEHNN SIM300TOTOTMIECKOTO MOHU-
TopuHra aHarasmosa KPC.
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