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AKTHBHOCTb TKaHEBBIX (DePMEHTOB Y KOPOB (Bos taurus)
U IKOB (Bos grunniens), cogepxamuxcs B pa3HbIX
IKOJIOTHYECKHUX YCJIOBUIX

Onpeoenenvr cmenenu axkmusHocmu acnapmamamunompancghepaszvr  (AcAT),
ananunamunompancgepasvr  (A1AT), yposens obweco OunupyoOUHA, NPAMO2O U
HenpsAMo20 OUNUPYOUHA 6 CLIBOPOMKE KPOBU Y KOPOB U KO8, COOPHCABUUXCA 8 PASHBIX
aKonozuveckux yciosuax. Cmamucmuyeckas o6pabomka pe3ynbmamos npogeoena
npu nomMowu Memooos OGuoMempuueckozo aumanusd. s uccie008anus 63Amo no
20 2onos sxoe (Bos grunniens) u xopos (Bos Taurus) 6 éo3pacme 2—3 nem. B ycrosusx
8bICOKO20PbA, 68 KOMOpom cooepacanucy axu (>2200m unao yp. m.) 6 cvlgopomke
Kpogu gvlsaeiena nogviuennas axmusiocmo AcAT (124,2+6,27 ed/n) no cpasnenuio ¢
roposamu (90,47+4,23 eo/n), codepacaswumucs 6 nuzkozopwve (760 m. nao yp. m.). Ha
npomsaxcenuu sxkcnepumenma yposenv ArAT ne nokasan cmamucmuyecku SHAYUMbIX
Pasnudull Mexcoy epynnami Ucciedyemulx Hcusomusvix. Ommeueno nosvlueHue yposHs
obwe2o ounupyouHa u e2o Ppaxyuil 6 CblopomKe Kposu y AK08. Ycmawnosnewo,
Umo Yciosue 8biCOKO2OPbA ABNACMCA NPUYUHOU POPMUPOBAHUA Y AKOE AOANMUBHBIX
Kayecme u CUOemenbCmeyen 0 HAIUYUuU 8blCOKO20 YPOBHA OOMEHHbIX NPOYeccos,
KOMOPbIUl NPOAGNAEMCA NOBLIUEHHBIM COOEPHCAHUEM MKAHEBbIX PepMeHmos, 0buye2o
ounupyouna u e2o Ppaxyuil.

KiroueBbie cjioBa: neyeny, anaHuHaMuHompancgepasa;
acnapmamamurnompancgepasa; oowut GUIUpyOUH, NPAMOU OUIUPYOUH; HenpAMOLL
ounupyoun.

BBenenune

Be3omnacHast »KHBOTHOBOIUIECKAS TIPOAYKITHS Ha CETOTHSITHAN ICHb SBISICTCS
HCKJTIOUYUTENFHO Ba)KHOM, U pelIeHHe JaHHOTO BOMpoca Ha mpuMepe PecryOnuku
Keiprescran npenctapisieT OONBIION HAyIHBIH HHTEPEC U UMEET IPAKTHIESCKOe
3HAUCHHE B 00ECIIEUEHNH POJOBOIbCTBEHHON O€30MaCHOCTH CTPAHBL.

AHanmn3 OMOXMMHYECKUX MapaMeTPOB KPOBH MO3BOJISIET CYAUTH O COCTOSTHUN
YTJIEBOJTHOTO, OEIIKOBOTO, TUITHTHOTO OOMEHOB, BBISIBUTH HEMIPOILYKTHBHbIE YHEP-
ro3arparsl oprannzMa. HeoOxommmoe yciioBue HOpPMATbHOTO TEUCHUS OOMEHa
BELIECTB — 3TO MOCTOSIHCTBO BHYTPEHHEH Cpeibl OpraHu3Ma, B KOTOPOM JIEKUT
HOpMabHOE (PyHKIMOHUPOBaHHE (pepMEHTHBIX crcTeM. [1oaTOMY B cocTaBe BHe-
KJIETOYHBIX JKUIKOCTEH 10 aKTUBHOCTH (DEPMEHTOB MOKHO BBISIBUTH U3MEHEHHUS,
MIPOUCXO/ISIINE BHYTPU KIETOK Pa3IMIHBIX OPTAHOB, TAKMX Kak medeHs [ 1-3].
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[Teyens y >KBa4HBIX JKUBOTHBIX cocTaBisieT okoio 1,3—1,6% maccel Tena; He-
CMOTpsSI Ha 3TO, OHA TPEeOyeT 3HAYUTEIHLHOTO KOJMUYECTBA IHEPTUU H3-32 MHOXKE-
CTBa METa0OJIUYECKHX IMPOIECCOB, MPOTEKAIONIMX B MEUYCHOYHOW TKaHH [4—5].
Cpenu pa3inuuHbIX (HPEPMEHTOB, CBA3AHHBIX C OOMEHOM aMHUHOKHCIIOT U OENKOB,
0COOBI HMHTEpEC MPEICTABISAIOT acrmaprataMuHOTpaHcepaza (AcAT — Ko
2.6.1.2) u ananmnamuHotpanchepaza (AnAT — KO 2.7.1.2). Oto ¢epmeHTHI
KJ1acca TpaHcgepas, KaTaar3upyIone B OpraHn3Me 00paTUMBIE PEaKIIny TPAHC-
aMUHHMPOBaHUS. [laHHBIE peakuy ABISIOTCS LEHTPAIbHBIM 3BEHOM a30THUCTOTO
oOMeHa B opraHusMme. [Ipm yJacTun TpaHCaMHHA3 OCYIIECTBISICTCS IIEPEHOC
0-aMUHOTPYIIIBI U BOJOPOAA OT OJJHOM MOJIEKYINbI CyOcTpara K Apyroi 6e3 mpo-
MEKyTOYHOTO 00pa30BaHIsI aMMHaKa, C aMHHOKHCIIOTEI Ha KETOKUCIIOTY ¢ 00pa-
30BaHUEM HOBOW KETOKUCJIOTHI U HOBOW aMUHOKHUCIIOTHI [6—8].

Jomaiauii sk (Bos grunniens) ocTaeTcs MaJIOU3YYSHHBIM BHJIOM CPEJIHU JIPY-
TUX CEJIbCKOXO3SHCTBEHHBIX JKMBOTHBIX, TaK KaK Pa3BeJCHUE €ro OrpaHUYeHO
B OCHOBHOM BBICOKOTOPHBIMH TPYIHOAOCTYIIHBIMH TEPPUTOPHSIMU a3HATCKOTO
KOHTHHEHTA, TJI€ 3TOT BHJ| SBJIAETCA OOBEKTOM TPATUIIMOHHOTO SKCTEHCHBHOTO
’)knBoTHOBOACTBA [9—10].

HecMmotps Ha BeIlIeCKa3aHHOE, SIK U3Y4aJICsl OTE€YECTBEHHBIMHU, POCCUHCKUMU
1 MHOCTPAHHBIMH yueHBIMHA. OCHOBHBIC HATIPABICHHUS 3TON HAYIHOU JESTEIHHO-
CTH — U3y4YeHHe OUOJIOTUH SKOB, MOP(OIOTHH, IMMYHOMOP(OIOTHH, (PU3HOIO-
THH, TCHETHKH, B TOM YHCJIE ONPEICTICHNE YKCTEPbEPHBIX, HHTEPbEPHBIX, HOpMa-
TUBHBIX TIOKa3aTelel, alalTalliy K pa3HbIM PeruoHaM, BO3PACTHBIX, TTOPOAHBIX,
(DU3NOIOTHUECKUX W TIOJOBBIX PA3IHYMiA; TPOXYKTUBHOCTH, KAY€CTBCHHBIH U
KOJIMYECTBEHHBINH COCTaB MPOAYKTOB XKHMBOTHBIX [2, 9, 11-14]. B To e Bpems
B JIOCTYITHOW HaM OTEYECTBEHHOW W 3apyOeKHOU JIuTeparype CBeJCHHUH O OHO-
XUMHYECKUX UCCIIEIOBAaHUSIX SIKOB HEJJOCTATOUHO,KPOME TOTO, B CPAaBHUTEIHHOM
acIIeKTe, TO MOIYAUKOE M JOMAITHEE JKHBOTHOE JIOCTATOYHO HE U3YUYCHO.

Lenp Hamiero uccienoBaHus — H3y4eHUE aKTUBHOCTH TKAHEBBIX ()EPMEHTOB U
(bpakimii OMIMPYOMHA Y KOPOB U SKOB, HAXOMSAIIMXCSI B PA3HBIX YKOJIOTUIESCKUX
YCIIOBUSIX.

MaTepnam,I U METOAUKH HCCTICT0BAHUS

JlanHoe MccieJoBaHUE BBITIOJIHEHO B JaOOparopuu OMOXMMHUU OHOIIOTHYE-
CKOTO OTZENIeHHs (paKyJIbTeTa €CTECTBEHHBIX HayK KuIprerzcko-Typerkoro yHu-
Bepcurera «Manacy ropona bumikek, Kvipreizcran. DkcniepuMeHTaIbHbBIE SKH
(Bos grunniens) conepxanuch B Bbimace B ToHCKoM paiioHe Mcchik-Kynbckoit
obnactu B hepmepckom xo3saicTBe «Opo3» (>2200 M Hajg yp. M.), @ KOPOBBI UMe-
JIH CTOMJIOBO-BBITYABHOE COonepkanue (Bos taurus) B KPECThIHCKUX XO3SHCTBAX
Uyiickoit obnmactu (760 M Hag yp. M.).

HccnenoBanus mpoBeeHBI OMHOMOMEHTHO Y 40 KIMHIYIECKH 37I0POBBIX 000-
emoJIbIX SKOB U KOpOB B Bo3pacte 2—3 neT. KpoBb 11 nccnenoBanus Opainu u3
SIPEMHOU BEHBI, pAaCIIOIOKEHHOMN HAJl Tpaxeel B TaK HA3bIBAEMOM SIPEMHOM KEJO-
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6e. MecTo yKoia O9HIIaIy BATHEIM TAMIIOHOM, CMOYCHHBIM criupToM. [1pu B3siTHI
KpPOBHU UMMy BKAaNbIBAJIM HA IPAHUIIE NEPEXOAa BEPXHEH TPETU ILIEU B CPEIHIOND,
9TOOBI BBI3BATh JJOCTATOYHOE HAITOJHEHUE BEHBI M YMEHBIIUTD €€ TTOIBIKHOCTE,
BEHY C/IaBIMBaIU NablieM. [Ipy BKosie UMbl KPOBB CTPYIIKOIM BBITEKANa 4epe3 OT-
BEPCTHE B COOMpaack B MOICTABICHHYIO ITO]] UTITy CTEPIIbHYTO TIpoOHpKYy. [1po-
OUpKy cpa3y 3aKpbIBaJIM epMETHYHOI MPOOKOM, a UMy W3BIEKIH, IepeKuMast
TaJIBIIEM BEHY BBIIIE MecTa BKOIa. B 3akmioueHme 001acTh BKOJIA UIIIBI Ae3HHPH-
LUpOBaAIX HacTOMKOH Hona. Kposb B Teuenue 24 4 npu temeneparype +2...8°C B
CTIEIIHATFHBIX TEPMOKOHTEHHEpaX JOCTaBIIN B Taboparopwurio. [1pu nposenernn
UCCIIEIOBAaHMS BBIIIOTHSIN BCE OCOObIE, OTOBOPEHHBIE B OITUCAHUHN METOUK [15]
MIpaBUIIa B3STHS, KOHCEPBAIIMK W XpaHEHUS MPOO KPoBH y 40 KIMHUYIECKH 3710-
POBBIX SIKOB U KOpOB. CBIBOPOTKY KPOBU MONTyuIn LieHTpudyruposanuem (3000
o0opoToB B MHHYTY) B Teuenue 10 muH. J{ns onpeneneHus (yHKIIMOHAIBHOTO
COCTOSIHMSI MIEYEHU Yy SKOB U KOPOB NMPOBOAMIM OMOXMMUYECKUN aHAIHU3 ChIBO-
POTKH KpoBH. /3 OMOXMMIYECKUX TOKa3aTeNeil CHIBOPOTKHA KPOBHU OIICHUBAIIH:
aKTUBHOCTH anaHMHaMuHoTpaHchepassl (AnAT) u acnapraraMuHOTpaHc(epasbl
(AcAT), ypoBHH 00111€T0 OMITHPYOHHA, TPSMOTO U HEPSMOTO OMIIMpYyOrHA Ha aB-
ToMarHueckoM 6uoxumuueckom ananuzarope PERFECT MINDRAY 400 (Ayber
Medical, KuTait) konmopumerpruueckuM MeTogoM. [IprHIMT KOJIOpUMETpUIECKO-
rO aHaJIM3a OCHOBAaH HA B3aUMOJEHCTBUHN MEXIy (PEPMEHTOM U CyOCTpaTOM JUIs
(OopMUPOBAHUSI U OIECHKH KOJOPUMETPHUCCKH OKPAIIEHHOTO CBETOIOTIIONIA0-
Iero KOMILIeKca MyTeM Jo0aBieHus peareHra. [16]. Pe3ynbrarbl SKCIEpUMEHTOB
00pabarbIBalIv ¢ UCIIOJIE30BAHHEM METOJIOB OMOMETPHUYECKOTO aHaJI3a C YIETOM
kputepust Croronenra [17].

PesysabTarsl HecaeqoBaHus U 00CYKICHIE

IloxazaTenu KpoBU SBISIIOTCS MHIUKATOPOM pabOTHI BCETO0 OPraHU3Ma, OHU
MOTYT XapaKTepH30BaTh yPOBEHb aJalTAIl{ KUBOTHBIX K Pa3IMIHBIM YKOJIIOTH-
yeckuM (axropam [18, 19]. Cpennue 3Hauenus AnAT u AcAT y sixoB (Bos grun-
niens), coepkaBIImxcs B pepMepckoM xo3siictBe «Opo3», v KopoB (Bos taurus)
KPECThSHCKUX X0351iCcTB UylicKoil oOnacTu npuBe/eHs! B Ta0M. 1.

Kak BumHO M3 maHHBIX TaOn. 1, OMOXMMHYECKHE ITOKAa3aTel B CHIBOPOTKE
KpPOBHU y SIKOB U KOPOB HAaXOJWJIHCh B OCHOBHOM B Ipejenax (pU3MOIOrHYecKOn
HOpMEL. HO B CBIBOPOTKE KPOBH SIKOB, COAEPKABIIUXCS B BEICOKOTOPHE, TI0 CPaB-
HEHHIO C KOPOBaMH, COJIEPKABIIMMUCS B CPETHETOPbE, aKTUBHOCTh ACAT MOBBI-
manack ¢ 90,47+4,23 no 124,2+6,27 en/n (p<0,001). A B akTUBHOCTH (hepMeHTA
AnAT He OOHapy>KEHO CTATHCTHUUECKH 3HAYMMBIX U3MECHEHMH Ha MPOTSKEHHU
Bcero akcriepuMenTa (p>0,2). Pe3yibTarsl HAIIMX HCCIIEIOBAHU 110 aKTHBHOCTH
aMMHOTpaHC(epasbl y KOPOB COOTBETCTBYIOT JAHHBIM APYTUX HCCIIENOBaTEIeH
[13].
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Tabnuma 1 [Table 1]

Cpennue 3nauenust AJAT u AcAT y sikoB (Bos grunniens) n xopoB (Bos taurus)
[Average values of AST and ALT in yaks (Bos grunniens) and cows (Bos taurus))

HUccnenyembie ACT en/n [AST w/L AJIT en/n [ALT w/L
JKUBOTHBIE 0
[Experimental X+mx 6 |Cv%| td X+mx c |Cv%| td
animals]
B. grunniens 20 | 124,246,27 | 24,3 | 19,5 41,3+£1,72 | 6,7 | 16,1
4,46™ 0,47
B. taurus 20 | 90,47+4,23 | 16,4 | 18,1 39,4+3,71 | 14,4 | 36,5

[loBrImIeHHOE ComepskaHWe aMUHOTpaHc(epas y SIKOB TOBOPHT O BBICOKOM
YpOBHE OOMEHHBIX MPOLIECCOB, YTO SIBIAETCS MOKA3aTeleM afanTalud K MpH-
ponnoii cpene [10, 20]. OmHUM U3 BaXHBIX (PAaKTOPOB MPUCIIOCOOICHHOCTH SIKOB
K PEe3KO KOHTHHECHTAJIILHOMY KJIMMATy W BEPTHKAJIbHOW 30HATBHOCTU OOMTAHHS
SIBILSICTCST OMOXUMHYCCKHN COCTaB KPOBH. | €HOTHIT M DKOCHCTEMa OOUTAHNS SIKOB
00yCIIOBIMBAIOTCA OCOOCHHOCTHIO (DOPMUPOBAHUS AJANTUBHBIX KaueCTB, KOTO-
pBIe TIPOSIBIISIOTCS B OMOXUMHU4eckoM coctaBe KpoBH [20]. [To narabim M. Thrall
(2007) [21], npu TUIIOKCHM H IIIOKOBOM COCTOSIHHMM (JepMEHTHI uepe3 MeMOpa-
HY KJIETOK MPOXOIAT 0€3 MOBPEkKICHH KICTOUHONW (yHKIHHU. Takke aBTOpamMu
OTMEYCHO TOBBIIeHHOE cozepkanne AJIT B CHIBOPOTKE KPOBH, YTO SIBISICTCS
(axTpoM, M3MEHSIOINM ITPOHUIIAEMOCTh MEMOpaH TelaTOIUTOB; 9TO BBI3BAHO
OTpaBlieHUEeM TOKCHHAMH U TUTokcuei [14, 22].

[o pesymbraTaM cTaTHCTHYECKOTO aHamu3a y siKoB AcAT ¢ kordpunmnerTom
Bapuaruu Cv — 19,5% noxkasain cpenHioro n3MeHunBocTh. ATAT Tarxke mokazan
cpenumii ko3ddunment Bapuamun Cv — 16,1%, Torna xax kKod3QQHUITHEHT BapHa-
nun AnAT y xopoB nokassiBaeT Cv — 36,5%, 4TO TOBOPHUT O 3HAUUTEIBHOU M3-
MEHYUBOCTH BapHalMOHHOTO psiyia. B cBoto ouepennr AcAT moka3siBaeT cpeiHud
k03¢ unment Bapuanuu Cv — 18,1% (tadm. 1).

BrusiBnena craructideckas 3HAYIMOCTE DAY SKOB M KOPOB IO 3adaH-
HbIM TIoKa3aressaM. [Ipu uncie creneneit cBodos! =38 MUHMMaIbHOE 3HAYCHHE,
kotopoe npuauMaeT td, pasro 1,70 (p>0,90) u 2,70 (p>0,999). Cratuctuyeckas
3HAYUMOCTb pa3nuunii ACAT y SIKOB M KOPOB MOKa3ajia BEICOKYIO CTENEHb, TOT/Ia
Kak B comepkannu ATAT He 00HApPYKEHO CTATUCTHICCKH 3HAYMMBIX PA3IIHUIMA
(Tabm. 2).

JanHple wccienoBaTenell MEIUIIMHCKOTO FCCIIEAOBATELCKOTO HHCTHTYTA
Kurasi mokaszanu, 4To ¢ yBEIMYCHHEM BBICOTHI OOUTAHUS YPOBHH ITOKa3aTelei
AnAT u AcAT B CBIBOPOTKE KPOBH KPYITHOTO POTATOTO CKOTA TIOCTETICHHO YBEIIH-
YHBAIOTCS, KPOME TOTO, B YCIIOBHSX BBICOKOTOPbSI U3MEHSIOTCSI aKTHBHOCTB ITEUe-
HU U OpTaHU3aINs CTPYKTYpBL. Pa3HbIe BRICOTHI HMEIOT CBOIO TSXKECTh THITOKCHH,
IIpU KOTOPOIl TOPMOHBI MOT'YT BBI3BaTh IMOBPEK/ICHUE U OKHCIIUTEIBHBIN CTpece
redeHu [24]. AkTUBaIMs TKaHEBBHIX (DEPMEHTOB B CHIBOPOTKE KPOBH SIKOB B YC-
JIOBUSIX BBICOKOTOPBSI TAKXKE MOKET M3MEHHUTh aKTHBHOCTD MEYCHU, M3-32 YETO U
YBEITMUWINCH YPOBHU MTOKa3aTeIe aMHHOTpaHCpepasHl.
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OO0mmit onmupyOrH 00pa3yeTcs B ICUCHH U SBISCTCS IPOIYKTOM paciiajia re-
mornoOuHa. [IpsaMoit OunmupyOuH — 3TO OHO U3 COCTABIISIONIUX O0IIEro OMINpY-
ouHa. [Ipssmoli OnnupyOHH, Kak | JIF000H BUI OMITMpyOHHA, IO HEKOTOPOU cTere-
HU TOKCUYEH, BEIBOJUTCA Yepe3 MPOTOKU BMECTE ¢ xenubto [6]. COOTBETCTBEHHO,
OTKJIOHECHUS OT HOPMBI OYIyT PETHCTPUPOBATHCS MIPU HAPYIICHIH aHTHTOKCHYE-
CKO# (pyHKIIUHU TIEUCHU, YTO TPUBOIUT K TOBPEKICHHIO [eAaTONUTOB. B cBsi3u ¢
STHUM MBI UCCIIEIOBAIIA YPOBEHH OOIIET0, MPSMOTO U HENPSAMOTro OWIMpyOrHa B
CBIBOPOTKE KPOBH, YTOOBI IIPOCICIUTh IIyTH MeTabonu3ma orupyouna. Bo Bpe-
M1 HCCIICIOBAHHS B CHIBOPOTKH KPOBH Y SIKOB U KOPOB YPOBHU OOIIETO H IIPSIMOTO
OwIMpyOMHa HAXOMWIIUCH B Mpefenax (pH3HOIOrHYSCKOM HOPMBL. B ChIBOpOTKE
KpOBH SKOB YpOBeHb oOmmiero ommupyouna pasen 0,63+0,05 mr/nJl, B 310 *e
BpeMsi B CHIBOPOTKE KPOBH KOPOB, cozieprkamniuxcs B Uyiickoll o0nacTu, ypoBeHb
obnrero ommmpyouna coctasmi 0,50+0,06 mr/aJ1 (p<0,05). A korna nccienoBanu
(bpakuuy OHIHPYOUHA, MOTYYMIN CICIYIOUINE JaHHbBIC: Y SKOB MPIMOU OUIupy-
OWMH U3MEHSIICS CTATUCTUYCCKU 3HAYMMO I10 CPaBHEHUIO ¢ kopoBamu ¢ 0,48+0,07
10 0,20+0,05 mr/aJl (p<0,001), a HEmpsiMoii OUNUPYOUH MOBBIIIAJCS B CBIBOPOT-
ke kpoBHu y kopoB ¢ 0,15+0,01 mo 0,30+0,02 mr/aJI (p<0,001).

Januble 3apyOekHBIX yueHbIX [13] ¥ HalIM MCCICIOBAHHS TOITBEPIKIAIOT
OMOXUMHUYECKHE TTapaMeTPhl 0OIIET0, IPSIMOTO U HETPSMOTO OUITHMPYOHHA ChIBO-
POTKH KpoBH y KopoB. [1o pe3yibraTtaM cTaTHCTUYECKOTO aHAIN3a Y SIKOB 00N
OommpyouH ¢ kodpunnentom Bapuarmu Cv — 32,8 % u3MeHsIeTcsl 3SHAUUTEIBHO,
a mpsMoi OMIMPYOUH MoKasan BeICOKUI Koadduiment Bapuanuu Cv — 57,8 %.
N3MeHYHBOCTh BapHAIIMOHHOTO psijia OOIIET0 W MPSIMOTO OWIMPYOHWHA Y KOPOB
TOXKE TO0Ka3asia BEICOKUH Ko puIiueHT Bapuaruu (Tadm. 2).

TabOnuma 2 [Table 2]
Cpennue 3Ha4eHus 001Lero, NPSIMOro M HENPSIMOIro OHMINPYyOHHA Y IKOB H KOPOB
[Average values of total, direct and indirect bilirubin in yaks (Bos grunniens) and cows (Bos taurus))

HUccne- OOmmii ounupyOuH, [psmoii 6unupyoun, | Henpsmoit OunmupyOuH,
JyeMble mr/nJ1 mr/nJ1 mr/J1 [Indirect
skuBoTHBIe | N | [Total Bilirubin, mg/dL] [Direct Bilirubin, mg/dL] Bilirubin mg/dL]
[Experimen- X+mx | © Cv td | Xtmx | o Cv td | Xtmx | © Cv td
tal animals] % % %
B. 0,63+ 0,48+ 0,15+
20 : 0,20 32,8 i 0,3 57,8 : 0,1 [25,0
orunniens 0,05 Leal 007 3108+ 001 6,77
0,50+ ’ 0,20+ ’ 0,30+
B. taurus |20 0.06 0,25149,07 0.05 0,211 56,5 0.02 0,04 | 7,48

CTaTuCTUYECKON 3HAUUMOCTH Pa3InIuii 00Iero OMITHPYOHHA y SKOB M KOPOB
He ycTaHoBiIeHO (p>0,90), 3HAYMMOCTH Pa3INIHiA IPSIMOTO OUIMPYOHHA BBIpa3H-
nach B cpeHeit crenenu (p>0,95), Toraa kak conepkaHue HenmpsiMoro OMIMpyou-
Ha CTaTUCTHYECKH 3HAYMMO (p>0,999) (cm. Tadm. 2).
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3akir0ueHne

Takum 00pa3oM, pa3HbIe SKOJTOTHUECKHE YCIOBUS MPUBOIAT K H3MEHEHUSIM
OMOXMMUYECKUX TTOKa3aTesell y 3KCIepuMEHTaIbHbBIX )KUBOTHBIX. I10ka3aHo, 4TO
HE OTMEYaeTCsl CYIIECTBeHHBIX H3MEHEHNI akTuBHOCTH (hepmeHTa ATAT B ChI-
BOPOTKE KPOBH 3KCHEPHUMEHTAJIBHBIX MBOTHBIX HA MPOTSKEHUM BCETO JKCIIe-
pUMeHTa. YCTaHOBICHO, YTO Y SIKOB B CBIBOPOTKE KPOBH aKTHBHOCTH (hepMeHTa
AcAT Oonee BBICOKasi, Y€MY KOPOB, @ YPOBHHU OOIIET0 U IPSIMOro OUInpyOnHa B
CBIBOPOTKE KPOBH Y SIKOB BBIIIE, YEM y KOPOB. DTH JaHHBIC CBHAETEIBCTBYIOT O
BBICOKOM YPOBHE OOMEHHBIX IIPOIIECCOB Y SIKOB, a TAKXKE SIBISIOTCS [TOKA3aTeNs-
MM aJIaliTaliy K TIPHPOTHOH cpefe.
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Activity of tissue enzymes in cows (Bos taurus) and yaks (Bos grunniens)
kept under different environmental conditions

This paper is devoted to a comparative study of the transferase system, total
bilirubin and its fractions in cows (Bos taurus) and yaks (Bos grunniens). The yak, as
a half-wild animal inhabiting exclusively high-altitude areas and, at the same time, not
requiring special care, has been attracting the attention of researchers for a long time.
When analyzing the literature data, it becomes clear that many questions concerning
these half-wild animals remain rather unexplored, which requires a detailed research.

To determine the functional state of the liver, experimental yaks and cows were
subjected to a biochemical analysis of blood serum. We studied simultaneously
40 clinically healthy yaks and cows of both sexes aged 2-3 years old. The experimental
yaks were kept grazing in the Oroz farm, Ton district, Issyk-Kul region (>2200 m above
sea level), and the cows had stall-walking keeping in peasant farms in Chui region (760 m
above sea level). Examining the blood serum biochemical parameters, we evaluated the
activity of alanine aminotransferase (ALT) and aspartate aminotransferase (AST), the
levels of total bilirubin, direct and indirect bilirubin using an automatic biochemical
analyzer «cPERFECT MINDRAY 400». The results of the experiments were statistically
processed by biometric analysis methods considering the Student’s #-test (td). The work
was carried out in the biochemical laboratory of the Department of Biology, Faculty of
Science, Kyrgyz-Turkey Manas University in Bishkek, Kyrgyzstan.

Blood parameters are an indicator of the work of the whole organism, they can
characterize the level of adaptation of animals to various environmental factors.
Biochemical parameters in the blood serum of yaks and cows were mainly within the
physiological norm. But in the serum of yaks kept in the highlands, the activity of
AST increased from 90.47 = 4.23 u/L to 124.2 = 6.27 u/L (p<0.001), compared to the
cows in the middle mountains. During the activity of the ALT enzyme, no significant
changes were observed throughout the experiment (p>0.2). According to the results
of statistical analysis in yaks, the coefficient of AST Cv variation - 19.5% showed an
average variability. ALT also showed an average coefficient of Cv variation - 16.1%,
whereas the coefficient of variation of ALT in cows showed Cv - 36.5%, which
indicates a significant variability in the variational series. In its turn, AST showed an
average coefficient of Cv variation - 18.1%. When carrying out statistical processing of
the obtained data, we determined the statistical significance of the differences between
yaks and cows from the given indices. With the number of degrees of freedom f=38,
the minimum value that td takes is 1.70 (p>0.90) and 2.70 (p>0.999). The statistical
significance of the differences between AST in yaks and cows showed a high degree,
whereas ALT did not show any significant differences. Activation of tissue enzymes in
the blood serum of yaks under high mountain conditions can alter the liver activity, that
is why aminotransferase levels increased. During the study of the blood serum in yaks
and cows, the level of total and direct bilirubin was within the physiological norm. In
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the blood serum of yaks, total bilirubin level was 0.63 + 0.05 mg/dL, at the same time
in the blood serum of cows from Chui oblast, total bilirubin level was 0.50 + 0.06 mg/
dL ( p<0.05). When we examined bilirubin fractions, the following data were obtained:
in yaks, direct bilirubin changed significantly, compared with cows, from 0.48 + 0.07
mg/dL to 0.20 + 0.05 mg/dL (p<0.001), and indirect bilirubin increased in the blood
serum of cows from 0.15 + 0.01 mg/dL to 0.30 £ 0.02 mg/dL (p<0.001). According to
the results of statistical analysis in yaks, total bilirubin with a coefficient of Cv variation
- 32.8% varied significantly, whereas direct bilirubin in yaks showed a high coefficient
of Cv variation - 57.8%. Variability of the variational series of total and direct bilirubin
in cows also showed a high coefficient of variation. The statistical significance of
differences in total bilirubin in yaks and cows showed an unreliable quantity (p>0.90),
and the significance of the differences in direct bilirubin was expressed in an average
degree (p>0.95), whereas indirect bilirubin was highly reliable (p>0.999).

Thus, different environmental conditions lead to changes in biochemical
parameters in experimental animals. We showed that there were no significant changes
in the activity of the ALT enzyme in the serum in experimental animals throughout the
experiment. We established that the activity of the enzyme AST was higher in the serum
of yaks than in cows. The levels of total and direct bilirubin in the blood serum of yaks
were higher than those of cows. These data indicate a high level of metabolic processes
in yaks, as well as adaptation to the natural environment.

The paper contains 2 Tables and 22 References.

Key words: liver; alanine aminotransferase; aspartate aminotransferase; total
bilirubin; direct bilirubin; indirect bilirubin.

References

1. Abatchikov MG, Kostesha NJ. Physiological mechanisms of adaptation at the cold method

of cultivation calves. Vestnik Tomskogo gosudarstvennogo pedagogicheskogo universiteta
= Tomsk State Pedagogical University Bulletin. 2010;3(93):44-49. In Russian
Buslovskaya LK. Energeticheskiy obmen i kislotno-shchelochnoy balans u
sel’skokhozyaystvennykh zhivotnykh pri adaptatsii k stressoram [Energy metabolism and
acid-base balance in farm animals when adapting to stressors. Monograph]. Belgorod:
Belgorod State University Publ.; 2003. 188 p. In Russian

. Meyer DH, Harvey JW. Veterinary Laboratory Medicine: Interpretation & Diagnosis.
Pevnickiy LM, translated from English; Keda YM. editor. Moscow: Sofion Publ.; 2007.
630 p. In Russian

. Kvetkovskaya AV, Fet’ko MM, Shanbanovich MA. Vzaimosvyaz’ biokhimicheskikh
pokazateley krovi korov s fiziologicheskim sostoyaniem ikh organizma i tipom kormleniya
[Interrelation of blood biochemical parameters of cows with the physiological state of their
organism and feeding type]. In: Aktual 'nye problemy intensifikatsii proizvodstva produktsii
zhivotnovodstva. Materialy nauch. konf. [Current problems of intensification of livestock
production. Proc. Sci. Conf. (Zhodino, Republic of Belarus, 12-13 October 2000).]
Zhodino: Institute of Animal Husbandry of the National Academy of Sciences of Belarus;
1999. pp. 198-200. In Russian

5. Kalita HC, Kalita PC. Comparative histological studies on the vomero-nasal organ in mithun

(Bos frontaus), yak (Bos grunniens) and zebu (Bos indicus). Indian Journal of Animals
Research. 2004;38(2);102-106.

6. Stekol’nikov AA, Plemyashov KV. Obmen veshchestv i ego korrektsiya v vosproizvodstve

KRS [Metabolism and its correction in cattle reproduction]. Praktik. 2010;1:36-41 p. In
Russian



216 H.T. Omyp3saxosa, I.T. Kypmanoexosa, C.T. beituenanuesa u op.

7. Baldwin RL. Modeling ruminant degistation and metabolism. London; New York: Chapman
& Hall Publ.; 1995. 578 p.

8. Chamberlin WG, Middleton JR, Spain JN, Johnson GC, Pithua P. Subclinical hypocalcemia,
plasma biochemical parameters, lipid metabolism, postpartum disease, and fertility in
postparturient dairy cows. Journal of Dairy Science. 2013;96(11):7001-7013. doi: 10.3168/
jds.2013-6901

9. Voynova OA. Soderzhanie rezervnoy shchelochnosti v krovi korov v zavisimosti ot
kormovogo faktora i fiziologicheskogo sostoyaniya [The content of reserve alkalinity in
the blood of cows depending on the food factor and physiological state]. In: Povyshenie
produktivnosti zhvachnykh zhivotnykh [Increasing the productivity of ruminants]. Moscow:
1985. 82 p. In Russian

10. Liu FY, Hu L, Li YX, Liu SM, Tang YP, Qi SG, Yang L, Wu TY. Effect of altitude chronic
hypoxia on liver enzymes and its correlation with ACE/ACE, in yak and migrated cattle.
Zhongguo Ying Yong Sheng li xue za zhi = Zhongguo Yingyong Shenglixue Zazhi = Chinese
Journal of Applied Physiology. 2015;31(3):272-275.

11. Ites” YuV, Khramtsov VV, Mager SN, Parshina ON. Biokhimicheskiy status krupnogo
rogatogo skota raznogo vozrasta [ Biochemical status of cattle of different age]. In: Problemy
veterinarnoy ekologii v Yakutii [Problems of veterinary ecology in Yakutia]. Yakut: 2002.
42 p. In Russian

12. Topurija GM, Anikina KA, Trushina LN, Topurija LJ. Fermentativnyy spektr syvorotki
krovi krupnogo rogatogo skota v usloviyakh tekhnogeneza [Fermental spectrum of whey
of blood of large horned livestock in conditions of a technogenesis]. In: Aktyal 'nie voprosi
veterinarnoy meditsiny. Materialy VII Sibirskoy veterinarnoy konf. [Topical problems in
veterinary medicine. The international scientific conference (Novosibirsk, Russia, 14-15
February, 2008). [Electronic resource]. Available at: http://vetport.ru/pages/2008/bovis/
Topurija.htm (access 12.09.2017).

13. Meyer DJ, Harvey JW. Evaluation of hepatobiliary system and skeletal muscle and lipid
disorders. In: Veterinary Laboratory Medicine. Interpretation and Diagnosis. 2nd ed.,
Philadelphia, London, Toronto, Montreal, Sydney, Tokyo: W.B. Saunders company. 1998.
pp. 157-187.

14. Tu ZC, Qiu H, Zhang YP. Polymorphism in mitochondrial DNA (mtDNA) of yak (Bos
grunniens). Biochemical Genetics. 2002;40(5-6):187-193. doi: 10.1023/A:1015836209577

15. Skripnichenko GG. Soderzhanie obshchego belka i ego fraktsiy v syvorotke krovi
ayrshirskogo skota v zavisimosti ot pola, sezona goda, fiziologicheskogo sostoyaniya
i genotipa korov [The content of total protein and its fraction in the blood serum of
Ayrshire cattle depending on the sex, season, physiological state and genotype of cows].
In: Sovremennye metody selektsii v promyshlennom zhivotnovodstve [Modern breeding
techniques in livestock industry]. Moscow: 1985. pp. 27-31. In Russian

16. Huang XJ, Choi YK, Im HS, Yarimaga O, Yoon E, Kim HS. Aspartate aminotransferase
(AST/GOT) and alanine aminotransferase (ALT/GPT) detection techniques. Sensors.
2006;6:756-782. doi: 10.3390/s6070756

17. Glantz SA. Primer of Biostatistics. 4th ed. McGraw-Hill, Inc. 1998. Danilov YA Translated
from English; Buzikashvili NE and Smoilova DV, editors. Moscow: Praktica Publ.; 459 p.
In Russian

18. Gorizontov PD. Stress i sistema krovi [Stress and Blood System]. Moscow: Meditsina
Publ.; 1983. 240 p. In Russian

19. Gusev BN, Zhunushov AT, Aleeva AZh. Rezul’taty issledovaniya syvorotki krovi
dlya biotekhnologii [Results of blood serum test for biotechnology]. In: Nauka i novye
tekhnologii [Science and New Technologies]. Bishkek: 2003. Vol. 3. 53 p. In Russian

20. Tayshin VA, Anganov VV. Biohimicheskiy sostav krovi u samok selekcionnoy gruppy
porody yaka okinskaya [Biochemical composition of blood in females of the breeding group


https://www.journalofdairyscience.org/article/S0022-0302(13)00647-4/fulltext
https://www.journalofdairyscience.org/article/S0022-0302(13)00647-4/fulltext
http://vetport.ru/pages/2008/bovis/Topurija.htm
http://vetport.ru/pages/2008/bovis/Topurija.htm
https://link.springer.com/article/10.1023/A:1015836209577
http://www.mdpi.com/1424-8220/6/7/756

Axmuenocms mKanesvix gepmenmos y kopos (Bos taurus) u sixos (Bos grunniens) 717

of the Okinskaya yak breed]|. Mezhdunarodnyy zhurnal prikladnykh i fundamental nykh
issledovaniy. 2015;2-2:260-261. In Russian

21. Hematologia e Bioquimica Clinica Veterinaria [Veterinary Hematology and Clinical
Biochemistry]. 1st ed. Thrall MA, editor. Roca: Sao Paulo; 2007. 335 p.

22. Vasil’ev KA. Morfofunktsional’naya kharakteristika ontogeneza yaka periodam razvitiya
[Morphofunctional characteristics of Bos grunniens ontogenesis according to the periods of
development]. Ulan-Ude: Buryatskoe knizhnoe izdatel’stvo Publ.; 1991. 222 p. In Russian

Received 05 October 2017, Revised 17 January 2018;
Accepted 27 February 2018, Published 15 June 2018

Author info:

Omurzakova Nurzhamal T, Academic Specialist, Department of Biology, Faculty of Science, Kyrgyzstan-
Turkey Manas University, 56 Mira Ave., Bishkek 720044, Republic of Kyrgyzstan.

E-mail: nurjamalomurzakova@gmail.com

Kurmanbekova Gulbubu T, Dr.Sci. (Biol.), Professor, Department of Biology, Faculty of Science,
Kyrgyzstan-Turkey Manas University, 56 Mira Ave., Bishkek 720044, Republic of Kyrgyzstan.

E-mail: kurmanbekova59@gmail.com

Beyshenalieva Salkyn T, Cand.Sci. (Biol.), Department of Biology, Faculty of Science, Kyrgyzstan-
Turkey Manas University, 56 Mira Ave., Bishkek 720044, Republic of Kyrgyzstan.

E-mail: salkun-beishenalieva@mail.ru

Tabyldieva Elmira K, Academic Specialist, Department of Biology, Faculty of Science, Kyrgyzstan-
Turkey Manas University, 56 Mira Ave., Bishkek 720044, Republic of Kyrgyzstan.

E-mail: elya0913@mail.ru

Kydyralieva Bermet U, Research Assistant, Department of Biology, Faculty of Science, Kyrgyzstan-
Turkey Manas University, 56 Mira Ave., Bishkek 720044, Republic of Kyrgyzstan.

E-mail: bermet.kydyralieva@mail.ru


http://dep.manas.edu.kg/department/Biology/user/1397/profile
mailto:nurjamalomurzakova@gmail.com
mailto:kurmanbekova59@gmail.com
mailto:salkun-beishenalieva@mail.ru
http://dep.manas.edu.kg/department/Biology/user/1397/profile
mailto:elya0913@mail.ru



