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Ob UCIIOJb30BAHNUN CEPOJIOTUYECKUX
N MOJIEKYJIAPHO-TEHETUYECKUX METO/IOB ITP TUATHOCTUKE
NMHOEKIIMOHHOU AHEMUHN JIOINAJTEN

H.H. TEPACUMOBA, O.JI. KOJIBACOBA, C.K. IIBIBAHOB,
A.B. IYHUIIUH, J1.B. KOJJBACOB

Undexkmnonnas anemus nomazneit (MHAH) — BupycHasi 60Jie3Hb OTHOKONBITHBIX, BbI3bIBAE-
Mas PHK-conepxamum Bupycom u3 pona Lentivirus cemeiictBa Retroviridae. OHa conpoBoxnaercs
nopaxkeHueM OPraHoB KPOBETBOPEHHUS] M MPOSBJISETCS PelyIUBUPYIOLIEi MM NMOCTOSIHHOW JIMXOPAIKOid,
aHemueii u HapyumeHueM GyHKUMii cepaeyHo-cocynucToil cucrembl. CBoeBpeMeHHasl JAMATHOCTHKA
NHAH — eauHCTBEHHBI HAJEXKHbI CMOCOO KOHTpOJsA 3a0oneBanus. I 3Toil mean mpeioKeHbI
pa3inyHble CepoIOTHYECKHE M MOJIEKYJIAPHO-reHeTHYecKue MeToabl. Ceposiornyeckue MeTobl UCCIeno-
anus npu MHAH umeror onpezaesennbie HeaoctaTkd. C MX MOMOUIBIO HEBO3MOXKHO BBISIBUTH 0OJbHBIX
JKMBOTHBIX /10 HA4YaJla CEPOKOHBEPCHH, KPOME TOT0, 3apPErHCTPHPOBAHBI CIyYam MMMYHOAe(HIHUTHOro
COCTOSIHMSA JIOIIAjeil, MPH KOTOPOM BHpyccnenupuyeckue aHTuTe a 00pasyloTcs B KOJUYECTBE, HEMOC-
TATOYHOM Uil WX OOHapyxkeHus. B HacTosmeid padore mpeacTaBjieHbl JaHHbIE MO CPABHUTEIbHOM
OIIEHKE PA3JIMYHBIX CEPOJOTMYECKMX M MOJIEKYJISIPHO-TEHETHYECKMX METOI0B JHATHOCTHKN MH()EKINOH-
HOIl aHeMMH JiolaJeil MPU IKCHEPUMEHTAIbHOM BOCHpOU3BedeHUN MH(EKUMH Y BOCHPUMMYHMBOTO KH-
BOTHOro. Vcnonb3oBanaum coorBeTcTBeHHO peakuuio auddysuonnoii npemunurauuun (PAIT), nmmy-
HodepmenTHblii ananmu3 (MPA) u cnocodsl odHapyxenus ¢parmentoB renoma Bupyca MHAH c mo-
Mouibio rHe3noBoil IIIIP ¢ stanom ooparhoii Tpanckpunuuu (OT-IIIIP) u anekrpodopeTuyeckoii ae-
Tekuueii, a Takxke OT-TIIIP B pexume peanbHoro Bpemenn. Paspadorannbie TecT-cucremsl s ITIIP-
JMATHOCTHKH OCHOBaHbI Ha ammimdukanun ¢parmentoB gag-reHa supyca UHAH c ucnons3oBanuem
cneuuUYecKNX OJUIOHYKJIEOTHAHbIX npaiimepoB. IIpu ucciaenoBanuu nmpod KpoBH, B3ATOH Ha 2-e CyT
nocje 3KCNePUMEHTAIBHOIO 3apaXKeHWsi, MOJyYeH MOJIOXKuTedbHblii oTBeT B rHe3aoBoii OT-IILIP c
anekropodopernyeckoii Aetekumeid 1 B OT-IILIP B pexxume peanbHoro Bpemenu. /lanee reHom Bupyca
MNHAH sbisBisiica merogom OT-ITIIP no koHna cpoka Hadmonenusi, cocrapassuero 35 cyr. Cnenu-
¢uyeckne anTuTe A B CHIBOPOTKE KPOBH 0OHapyxuBaiu metoaom PJ/III, naunnas c 30-x, UPA —
¢ 21-x cyrt nocie uHpunupoanus. Takum oopazom, TP mMoxHo 3¢(eKTHBHO NPUMEHATh B KA4eCTBE
cnenuduynoro sKcnpecc-merona s BbisiBieHusi reioma Bupyca UHAH B nepwon 10 Hayana cepoKOH-
BePCHH C Nocjenyiomeil Bepudukauueil ApyruMu J1adOpaTopHO-AMATHOCTHYECKUMH MeToaamu. Jlas
npeiiaraeMbix 0Te€4eCTBEHHBIX TECT-CHCTEM M PEKOMEHIOBAHHBIX METOAMK MCC/IeIOBAHNUS MOATBEpKIe-
HbI NpenMyinecTBa ucnoib3oBanus IT1[P-auarHocTHKH Ha paHHMX cpokax 3a0oseBanuns MTHAH.

KioueBbie cioBa: WH()EKIMOHHAS aHEMHS JIOHIAAeid, SKCIEepPHMEHTAJIbHOE BOCHpPOH3BeIeHHe
undexuu, OT-IILP, ceponmarnocTuka.

Nndexkunonnas anemust gowaneii (MHAH) — BupycHast 60je3Hb of-
HOKOITBITHBIX, COMPOBOXIAIOIIASICS TOPAXKEHUEM OPraHOB KPOBETBOPEHUS U
MPOSIBISIONIASICS PEUMAUBUPYIOLIEH WM MOCTOSIHHOM JIMXOpaakoi, aHeMuel u
HapylieHueM (pYHKIIMN cepaeyHo-cocyaucToi cucteMbl (1-4). B ecTecTBeHHBIX
YCJIOBMSIX OOJICIOT JIOIIAAM BCEX BO3pacTOB, MOHM, OCJIbI, MYJbl W Jollaku (5,
6). Y xepebaT 6osie3Hb YacTo 3akaHuyMBaeTcs cMmepthio (3, 7). B cBs3u ¢ yrpo-
JKAIOIIMMK TIOCIENCTBUSIMM BCIIBIIIIEK 3TOTO 3a00JeBaHMST peanu3yloTcs IIpo-
rpaMMmbl o ero uckopeHeHuto (8, 9). Bozoynurens MHAH — PHK-conep:xka-
muii BUpyc u3 pona Lentivirus cemeiictBa Retroviridae (3, 4, 10).

IIpu UHAH dopmupyercst HeCTepUIbHBIII UMMYHHUTET, TO €CTb MMMY-
HUTET, MOAAEPXKUBAEMbIIi MPUCYTCTBMEM BO30YAUTENSI B opraHu3Me. B oTBeT Ha
JIeCTBUE BUpYyca B KPOBHU JIOIIANEH MOSIBJSIOTCS aHTUTeNa K pa3IMyHbIM aHTU-
TeHHBIM JAeTepMUHAHTaM Bo30yauTens (3).

B Hacrosiiiee Bpems AuarHocTMKa WHGMEKIIMOHHOW aHEeMMHM OCHOBaHa
Ha BBUIBJICHUU CIIeIM(PUUECKUX aHTUTENA K BUpycy. Pa3paboraHbl HaOOpPHI mJIst
peakiuun nuddysHoit npeuunurauuu (PAIT) 1 uMMyHodepMeHTHOTO aHaiu3a
(M®A). U3 ceponormueckux meronoB muarHoctnku MHAH «3omoTeiM» cTaH-
paproM cuurtaetrcst PIIT (tect Korrunca) (7, 11).

OpnHako mnepeyucieHHble MeTonbl uccaenoBanus npu MHAH umeror
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orpeneleHHbIe HEZOCTaTKM. Tak, ¢ IOMOINBIO CEPOJOTMUECKUX peakiii He-
BO3MOXXHO BBHISIBUTH OOJIBHBIX XMBOTHBIX IO Hayajla cepoKOHBepcuu. OImcaHO
NMMYHOIEe(PUIINTHOE COCTOSTHUE JIOIIANeii, MpM KOTOPOM BHpPYcCOCIIeIMduye-
CKHe aHTUTeJla 00pa3yloTcsl B KOJMYECTBE, HEAOCTATOYHOM IS UX OOHapyxe-
Hus. B aTUX ciyyasix pe3yabTaThl, MOJTYYeHHbIE UMMYHOJOTMYECKMX METOIAMMU,
OyIyT MHTEPIPETUPOBAHBI KaK JIOXHOOTpULIaTeIbHbIEe (12).

KpoMe ceposiornyeckux MeTONOB, PEKOMEHAYETCS U IMpsIMoe OOHapy-
keHue reHoma Bupyca MHAH. [l nuarHocTuku 3a0ojeBaHUS A0 Hadajua ce-
POKOHBepcuM vaile Bcero ucmoibdyercs ITIP. 3a pydbexoM omucaHbl U C yC-
MeXOM TIPUMEHSIOTCS pas3jinuyHble MpoTokoyibl Ha ocHoBe OT-ITHP (TTHP c
obpaTHoii TpaHcKpumnuueir) (2, 4, 13). Pan aBTopoB U OpUUMATBbHBIX AOKY-
MEHTOB MPU3HAIOT MOJEKYISIPHO-TEHETUYECKUE METOAbl HE3aMEHUMBIMU MpPU
paHHel auarHoctuke MHAH (12, 14), Takxke OHM peKOMEHIOBaHbI PYKOBO-
acrBoM World Organization for Animal Health (MexayHapogHoe 31U300THYE-
ckoe Owpo, ITapux) (14).

Oco060 ciaegyeT OTMETUTh, YTO CBOeBpeMeHHas nuarHoctuka MHAH —
€IMHCTBEHHBIN HANEeXHBIM CITOCOO KOHTPOJS 3TOro 3aboyieBaHMsI, TaK Kak
CPEICTB IJisl €r0 CIeHU(pUIECKOro JIeUeHWsT W TPoIIAKTUKN TTOKa He pas-
paborano (1, 3).

Llenbio HalMX UCCAEAOBAHUMN OblIa CPAaBHUTEIbHAS OLIEHKA Pa3IMYHBIX
METOJOB JAUArHOCTUKM MHMEKIMOHHOU aHEeMUM JiolaAei MpU SKCIEPUMEH-
TaJbHOM BOCIPOM3BEACHUU MHGMEKLIMHU Y BOCIPUMMUYMUBOTO XXMBOTHOTO.

Memoduka. OnpITHl NPOBOAMINCH Ha 6a3e BUBapusl Bcepoccuiickoro
HWMN BetepuHapHoii BUpycoioruu u Mukpoouonsoruu (BHUMBBuM). [dns
BSKCIIEpUMEHTAIBHOTO 3apaxkeHUsl XUBOTHOro (;(kepebeHOK B Bo3pacTe 9 Mec)
ucrnonb3oBamu 10 % cCycrieH3WI0 CeJe3eHKM OT CEepPOIO3UTWBHOM JIOIIAIH,
BbIHYXIeHHO youToil mpu Bcnbilike MHAH B Huxeropoackoit obaactu B
2011 romy. Matepuan BBOIMIM BHYTpuMBeHHO B ob6beme 10,0 cm3. Ilocie
KOHTPOJILHOTO 3apak€HUsI €XEeIHEBHO MPOBOAUIU TEPMOMETPMUIO U KJIWHU-
YecKUil OCMOTp XepeOeHKa IJisl BBISIBJICHUS OTKJIOHEHWI OT (usnojioruye-
CKO HOPMBI.

OT160p 1poO KpPOBM BBIMOJHSIM €XEAHEBHO C 1-X mo 4-e cyT mocie
3apaXkeHus U Jajiee yepes IeHb Mo 35-e cyT mociie 3apaxeHus (CpoK HabJo-
neHust). CbIBOPOTKY KpOBU OTOMpaiu Ha 2-e, 7-e, 14-e, 21-e, 28-e, 30-e u
35-e cyT mocne 3apaxkeHusl.

Oonapyxenne PHK Bupyca MHAH B o6pa3iiax 61Mogormyeckoro Ma-
Tepuaja OCYLIECTBISLUIM nmocTaHoBKoM TrHeszmoBoil OT-ITLP ¢ anekTtpodope-
tnaeckoit gerekuueir u OT-TILP B pexume peambHOro Bpemenu (15, 16).
I'nesmoByro OT-IILP nposoaunau Ha mpubope Palm Cycler («Corbett Re-
search», ABctpanus), OT-IIIIP B pexume peaalbHOro BpeMEHW — B aMILIM-
(dukarope RotorGene-6000 («Corbett Research», ABCTpanusi) B COOTBETCTBUU C
nHcTpykuueit (15, 16).

Ceposiornueckue MCCIeI0BaHUS TPOBOAUIN C MCIIOJb30BAaHUEM KOM-
mepueckoro «HabGopa nnas auarHOCTUKM WHGEKUMOHHONW aHEMUM JIoLIaied B
peakuuu auddysnonHoil npeuunutauumn» («IllenkoBckuii 6uokomouHar», Poc-
cusd) u «Tecr-cucteMbl IS BBISIBICHUS aHTUTEN K BUPYCY MHOEKIIMOHHON
aHEeMMH JIoIIafeil HepSIMbIM UMMYHO(MEPMEHTHBIM METOIOM B CHIBOPOTKE KpO-
BU Jommaneii» («IDvet», @paHLMsT) cOTIIaCHO WHCTPYKIUSIM TTPOU3BOIUTEICH.

Pesyabmamur. Tlepen HauyajaoM dKCIepUMeHTa OTOOpajiud ChIBOPOTKY
KPOBU BOCIIPUMMYMBOIO XMBOTHOTO W IMPOBEPUIM €€ Ha HAJIUYME AHTUTEN K
Bupycy MHAH. C momoipio Habopa IS TMAarHOCTUKM MHQEKIMOHHON aHe-
muu Jowanei B PIIIT ceiBopoTka Obljia OlleHEHA KaK CepOHEraTUBHAas.

B nepuon HaGmogeHMWs1 Y XXMBOTHOTO OTMEYaJuCh MPU3HAKM, Xapak-
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tepHble Wi MHAH: nuxopanka, cujibHasl Xaxja, yTHETEHUE, HE3HauUUTEb-
Has moTeps XuBoi Macchl. HauuHast ¢ 10-x cyT mocie 3apaxkeHusl, perucTpu-
pOBaJlM TOBHIIIICHUE TeMIIepaTyphl Tejla BhIIIe (PU3MOTOTHYecKoil HOpMBI. K
15-M cyT 1mocie KOHTPOJIbHOTO 3apakeHMsT 3HAUeHUE 3TOro MoKasaTessl COCTaBU-
70 40,9 °C, nociie yero Ha4aJloCch €ro CHIKEeHUE 10 (PU3MOJIOTMUYEeCKO HOPMBI.

IIpu ompeneneHuM reHoMa BHpyca B IpoOax KPOBH MPUMEHSUIUCH TECT-
cucteMbl, pazpaboranHele B0 BHMMUBBuM. Meton ocHOBaH Ha aMILIM(pUKa-
uuu ¢parmeHToB gag-reHa Bupyca MHAH ¢ ucnonb3oBaHueM crieliuguueckux
OJIMTOHYKJIEOTUAHBIX TipatimepoB (10, 11).

1 5 3 4 5 6 Puc. 1. PesyabraTel amniaudu-

Kanuu cnemuguieckoro dpar-

MEHTa reHomMa BHpyca HMH(eKu-

OHHOI AaHeMMM JiOWIAJell mpu

UCCIeI0BAHNH 00pPa3uoB KPOBH

3KCHEPUMEHTAJIbHO 3apakKeHHO-

ro XKepedeHka B Bo3pacte 9 mec

-— e e — — +—211 ILH. QpH WCHOJb30OBAHHH THE3NO0BOI

IIIP c sranom oOpaTHOii TpaHC-

kpumpn (OT-IILP): 1 — 1-e cyT

mocJje 3apaxXeHus, 2 — 2-e CyT

nociie 3apaxeHusi, 3 — 35-e cyT mociie 3apaxeHusi, 4 — OTpUIATE]IbHBI KOHTPOJIb peakiuu, 5 —
MOJIOXKUTEbHBIN KOHTPOJIb PEaKIK, 6 — OTpULATebHBIA KOHTPOJIb aMILTM(DUKALIIH.

ITpu uccrengoBaHuu NMpod KpoBU, B3SITOM Ha 2-€ CYT mocje MHOUUIMpPO-
BaHUs, MOJy4YeH MOJOXUTENbHbII OTBeT B rHe3goBoii OT-IILIP ¢ snekTopodo-
petuueckoii merekuueil (puc. 1) u 8 OT-IILP B pexxuMe peaabHOro BpeMeHU
(puc. 2). danee reHom Bupyca MHAH BBISIBISIICS ¢ TIOMOLLBIO O0OMX BapuaH-
toB ITIIP no KoHIa cpoka HaOIOAEHUs, COCTaBIISIBILETO 35 CyT.

Puc. 2. Pesynbratel ammimuduka-
mun  cnenuduyeckoro (parMenra
reHoMa BUpyca WHGEKUMOHHOH aHe-
MHM JIomWaneii NpH HCCJIeJOBAHUU
00pa3uoB KPOBH 3KCHEPHMEHTAILHO
3apakeHHOro kepeOeHKa B Bo3pac-
Te 9 mec ¢ nomompo OT-IIIIP B
pexume peajibHOro BpeMeHu (LMdpb
2, 6, 14, 18, 22, 30, 35 — Bpemsa
rocJje 3apaxeHusi, CyT).

CurHan PayopeciieHIINn

; ; Creumndpuyeckye aH-

Monsst muxr [P tutena K Bupycy MHAH c

MOMOoIlIbl0 Habopa aAjas au-

arHOCTMKY MH(MEKUMOHHON aHemuu joiuaneit B PIIT oOHapyXuBaiu, HauMHasI

¢ 30-x cyT mocne 3apaxkeHusl, MPU MCIOIb30BAaHUM TECT-CUCTEMBbI JJIsI BbISIBIC-

Hug antuten K Bupycy MHAH nenpsmbiM MDA — ¢ 21-x cyT mocie 3apaxe-

HUS ¥ 0 KOHIIA 3KCIIEPUMEHTA. DTO COIJIacyeTcs C HAaHHBIMHU JIUTEpPaTyphl O

TOM, 4YTO cleln¢pUuUecKre aHTUTEeNIa HAYMHAIOT BBIPAOATBIBATHCS M JOCTUTAIOT

KOHIICHTpaIWii, HEOOXOOUMBIX UIST BBISBJICHHSI CEPOJOTUYCCKUMU METOIaMMU,
Jub Ha 14-35-e cyt (3).

Takum oOpa3om, IpoBeJeHHbIE MCCIenoBaHus noaTBepxaaoT, yro ITLP
MOXHO 23(h(GEKTUBHO NMPUMEHSTh B KauecTBe CHeLU(MUUYHOIO 3KCIIPecc-MeTona
I71s1 BeIsIBJIeHUsI reHoMa Bupyca MHAH B mepuon mo Havana cepOKOHBEPCUU C
nocieaywolleil BepuduKauueli ¢ MOMOIIbI0 IPYIUX J1a00paTOpHO-IMAarHOCTU-
yecKUx MeTomoB. [lomydeHHBIE HaHHBIE CBUACTEIBCTBYIOT 00 3(h(GEeKTUBHO-
ctu ucnoib3oBanud TP nmpu nmerexuum Bupyca MHAH, HaumHasa yxe co
2-X CYT MOCJe 3apakeHHUsl XKUBOTHOTO.

5 10
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Abstract

Equine infectious anemia in horses is caused by equine infectious anemia virus (EIAV, Lenti-
virus, Retroviridae), affecting hematopoietic organs. The symptoms of the disease are relapsing or
continued fever, anemia and a disturbance of cardiovascular functions. Duly virus detection is the
only effective way to control infection. Serological methods used to indicate EIAV have some limita-
tions. For instance, they did not allow identifying infected animals prior to seroconversion. Also an
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immunodeficiency can really occur when the content of virus specific antibodies is too low to be in-
dicated. Here we report the results of comparative study of different serological and molecular tech-
niques for diagnosis of equine infectious anemia in experimentally inoculated susceptible 9 month old
foal. In the experiment, there were used the kits for agar gel immunodiffusion assay (Russia) and
ELISA (France) as serological tests, and our own developed test-systems for viral RNA detection by
nested reverse transcription polymerase chain reaction (RT-PCR) with electrophoretic control and
by real-time RT-PCR. Developed PCR-tests is based on amplification of EIAV gag-gene fragment
using specific oligonucleotide primers. In blood, the viral RNA were detected by both test-systems
from 2 day after animal inoculation until the end of observation at 35 day. Specific antibodies were
detected in diffuse precipitation reaction from 30 day and in ELISA from 21 day after animal inocu-
lation. Thus, PCR-analysis could be used as an express-test for detecting EIAV genome prior to se-
roconvertion, and then other diagnostic methods should be further applied to verify the RCR data.
The developed Russian test-systems and investigation techniques confirm the benefits of the PCR
diagnosis in the early stages of the EIA.

Keywords: equine infectious anemia, experimental infection, PCR, serodiagnostics.

Hayunbie coOpanus
iz VIII MOCKOBCKNI MEXIYHAPOJIHBIII KOHI'PECC
«BUOTEXHOJIOTUS: COCTOSSHUE U ITEPCIIEKTUBBI
z PA3BUTUS»
XIII MEXKIYHAPOIHAS CIIELIMATIU3NPOBAHHAS
TEXHONOTUM BBICTABKA «<MUP BUOTEXHOJIOTU-2015»
(17-20 mapra 2015 rox, r. Mocksa, Hosbiit Apoar, 36/9)

OpraHu3aTopsl KOHrpecca W BbICTABKH:

MunucrepcTBo oOpazoBaHust 1 Hayku Poccuiickoii ®enepaunyi, MUHUCTEPCTBO MTPOMbILLICH-
Hoctu U ToproBiu Poccuiickoit @Denepanuu, DenepaibHOe areHTCTBO HAayYHBIX OpraHU3alluii,
Poccuiickast akagemusi Hayk, Poccuiickuit ¢oHn dyHnameHTanbHbIX MccenoBaHuii, Poccuii-
CKHMi1 c0103 XUMUKOB, 3A0 «DKCIO-O0MOXUM-TEXHOJIOTUL».

OcHOBHbBIE TeMATHYECKHE HATIPABJICHHUS:
DyHnaMeHTaIbHbIE UCCIENOBAHUS M OMOTEXHOJOTHSI
buortexHonorns 1 MeIUIIMHA
BuomMennumHckre CeHCOPbl M TEXHOJIOTUU
MMMyHHass OMOTEXHOJIOTUST
CenbCKOX03sIMCTBEHHAs] OMOTEXHOJIOTUSI:
e  DbuortexHonorusi B ceaekiMm U pacTeHUEBOICTBE
Perynsiuus skenpeccuu reHOB M MTPOAYKTUBHOCTD CEJIbCKOXO35IMCTBEHHBIX OPraHU3MOB
buoTtexHomorrsi reHeTUYeCKU MHTErPUPOBAHHBIX HAJOPraHU3MEHHBIX CUCTEM
MuKpoOGHO-pacTUTEIbHBIE CUCTEMBI U X OMOTEXHOJIOTUS
MonekynsipHasi IMarHOCTUKA OOJIe3HEN PaCTEHUI U KUBOTHBIX
. BuoTtexHoIOTUST B BOCIIPOM3BOJICTBE LIEHHBIX MTOPO PHIO
CoBpeMeHHbIe MPoOIeMbl XKMBOTHOBOJICTBA M GMOTEXHOJOTMU UX pellieHUs] (KPYTJIblid CTOJ)
JlecHass GMOTEXHOJIOTHS: OT UCCIeAOBAaHUI K MHHOBALIMSIM (KPYIJIBIN CTOJI)
BuotexHonorusi 1 NMPOMBILIIEHHOCTh
Buomartepuanbl 1 UX posib B COBPEMEHHBIX OMOTEXHOJIOTUU W MEIULIMHE
BuorexHonorust mumm. [TpomxyKThl 3MOpOBOTO MUTAHUS
Buokaranus n 6uokaTaMTUYECKE TEXHOJIOTUN
buoTexHoorKs B pelieHu NpodieM OXpaHbl OKPYXKalolleil cpebl
BuoreorexHonorust
buosHepreTrika — BaxXHBIN (haKTOP B PEIICHUU IKOJIOTMUECKUX U 9KOHOMUYECKUX MTPOOIeM
BuouHbopmaTrka

Tematuka BeicTaBku: [Ipoiieccsl, anmmaparsl, JabopaTOPHO-aHATUTUIECKOE 00OpyIOBaHME, AMAT-
HOCTMYECKHE HAOOpbl, OMOUYMITBI U OMOCEHCOPHI ISl OMOTEXHOJOTUYECKUX MTPOU3BOACTB U J1abo-
paTopHbIX uccienoBaHuii. KoMmmbiorepHble TexHomoruu. Bech criekTp OMOMPOMYKTOB 1ist ap-
MALEBTUYECKOM U THUILEBOM NMPOMBILIIEHHOCTEM, arpONpPOMBILUIEHHOIO KOMIUIEKCA, BETepUHa-
pUM, TEOJOTUHU, TPOMBIIIJIEHHBIX TTPOU3BONCTB, a TakXKe OMOAreHThI [UIsI OXpaHbl M BOCCTAHOB-
JIEHWST OKpyXarolieil cpeabl. buosornueckm akTuBHbie N00aBKU. TecT-cUCTeMBI ST OIpenesie-
HUST aJTKOTOJISI U HAPKOTUYECKUX BellecTB. buokaTtanus u O6uokatanutuyeckue texHosioruu. [lu-
TaTeJIbHBIE Cpebl. bromnpenaparhl is MEMUIIMHBI M1 KOCMETOJIOTUHY, a TAKXE TOTOBBIE TTPOMAYKTHI
Ha MX OCHOBE. AJIbTEPHATUMBHbIE MCTOYHUKM B3HEPIUM, HAHOMOJEKYJSIPHbIE MpeoOpa3oBaTean
sHepruu. [IpombliiiieHHas u 1abopaTopHasi 6€30MaCHOCTb.

KonrakTsl u undopmanus: http://www.mosbiotechworld.ru,
e-mail: aleshnikova@mosbiotechworld.ru, atv@biomos.ru, ser@biomos.ru
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