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BIOCHEMICAL COMPOSITION OF MILK
OF TUVINIAN GRUNTING COWS

Results are given from investigations into the biochemical composition of milk in grunting cows
and cows of Tuvinian population. Experiments were carried out in the Tuvinian highlands in
2010-2015. There were formed two groups of animals: grunting cows and cows, which were under the
same keeping and feeding conditions. Biochemical analyses were carried out in a laboratory. Contents
of macro and trace elements were determined by the method of atomic absorption: amino acids by
amino acid analyzer, vitamins by the method of infrared spectroscopy. It has been found that milk of
grunting cows is characterized by higher nutritive value and biological activity. As compared with
cow’s milk, it contains more fat, protein and vitamin E by 3.1%, 1.7%, and 1.53 mg/I, respectively. A
distinction in the amino acid composition in favor of grunting cows has been found. Essential amino
acids played a special role in this regard: as compared with cow’s milk, milk of grunting cows was
0.13% higher in lysine, 0.08% in phenylalanine, and 0.11% in valine. The mineral composition of milk
of grunting cows was different from that of cow’s milk, too: the contents of calcium and zinc were
0.13% and 1.75 mg/kg higher, respectively. With that, milk of grunting cows yielded to cow’s milk in
the contents of vitamins Bg and By, by 0.36 mg/I and 0.9 micrograms/l; glutamine was 1.1 times lesser,
iron and manganese by 1.73 and 1.21 micrograms per kg, respectively.

Keywords: milk of grunting cow, cow’s milk, chemical composition, amino acids, vitamins,
macro and trace elements.
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OU3BNOJOTNMYECKOE COCTOAHHUE AKOB BOCTOYHOI'O CAAHA
TP UHTPOAYKIINUA B JIECOCTEIIHYIO 30HY BYPATUN

[pencraBneHa olieHKa (HU3NOJOTMYECKOTO OTKIMKA OpPraHM3Ma JIOMAllHUX SKOB BoctouHoro
CasHa (rmopoja OKMHCKas) M afanTUBHbIE KauecTBa CaMOK B Bo3pacTe 3 jieT ¢ xkuBoii Maccoi 200 K,
3aBe3eHHBIX U3 BBICOKOrOopHOro OKMHCKOrO paiioHa B JiecocTenHoi EpaBHUHCKUI paiton Pecry6iin-
ku BypsiTus. DKcrneprMeHThl MPOBeACHbI B JieTHee BpeMsl (Miojib) B TeueHue 30 mHeli. 2KMBOTHBIE
OIMBITHBIX TPYII HAXOAWINCH Ha MOJYBOJIBHOM MACTOMIIIHOM COAEPXKAHUM B Pa3HBIX KIMMAaTHUECKUX
YCJIOBUSIX: 1-51 ONIBITHASI B TPOXJIAMHBIX U BIAXHBIX, 2-51 — XapKUX U BlIaxXHbIX. KOHTposibHast rpymnmna
sBsIach pedepeHcHoit. Jloka3zaHo, YTO ToKasaTesu MyJibca, AbIXaHUsI, PeKTaJbHON TeMIlepaTyphl,
KOJIMYeCTBa MOTPeOIsIeMOil BOIbI BbILIE B YCIOBUSIX XKAPKOW BJIAXHOI MOrOIbl M pacCMaTpUBAIOTCS
KaK KOMIIEHCATOPHBbIE SIBJIEHHUSI /ISl COXpaHEeHMsI TETJIOBOTO paBHOBecus opraHu3ma. CpaBHEHHME T0-
KaszaTeJsieil YaCTOThI AbIXaTeIbHbIX ABUXKEHUI 9KCIIEPUMEHTAIbHBIX XXMBOTHBIX MOKA3aJ10, YTO KapKasi
BJIaXKHasi TIoroja NMPUBOIWIA K YCUICHUIO IbIXaHUs B 2 pa3a (2-s1 ONbITHAsI TPYIIA), a MPU BIAXHOMK
MPOXJIANHOI MOrofe 3TOT MOKa3aTeb HAXOMWICS B mpenesiax hUu3nosornieckoin HopMbl (1-s1 OMbIT-
Hast). Bo 2-i1 ONBITHOM TpyIITe YBeIUUeHUe YaCTOThI CepIeUHbIX COKpAILeHUI, PeKTaTbHOM TeMIiepa-
TYpbl OBLIO OoJiee 3HAUMTEIbHBIM, YeM B 1-ii. M3MeHeHUsT mokasatesieil nepudepruueckKoil KpoBH
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SIKOB CBUIETEJLCTBOBAIM OO aJanTHBHBIX BO3MOXKHOCTSIX OpraHM3Ma JIOMAlIHUX sIKOB BocTouHoro
CasiHa ocpencTBoM TpaHcopMam oOMeHa BELIECTB M PEryysiLiuyd reMornossa. Pe3ylbTaTuBHOCTD
9KCIIEPUMEHTATBHBIX TAaHHBIX MPEACTaBIIsIET HaydHOe 0OOCHOBaHUE TIepeBOIa SIKOB B JIETHEE BpeMsi
Ha OTTOHHbBIE TTACTOMIIIA C OJIArONPHUSITHON TEMIIEPaTypOil U MOABMKHOCTBIO BO3/IyXa, HAJIMYUEM TOp-
HBIX UCTOYHUKOB U OTCYTCTBUEM KPOBOCOCYIIMX HACEKOMBIX.

KimoueBble cioBa: amanrainusi, TepMOPETYISIUs, (PU3MOTOTUYECKUE MTOKa3aTeau, SIK JoMalli-
Huii, Boctounsrii CastH.

Cpena oOUTaHUS U YCIOBUS COAEPXKAHMSI OKa3bIBAIOT CYILIECTBEHHOE BJIMSI-
HUe Ha MPOAYKTHUBHbIE KauecTBa >KMBOTHBIX. IToBceMecTHOe pa3BedeHue H0-
MAIlIHUX SKOB OTPaHWYEHO B CUJIYy (PM3MOJIOTUIECKMX OCOOEHHOCTE MX opra-
Hu3Ma. TemIepaTypHble IpaHMIBL 1151 OJIATOIIPUSITHOIO Pa3BUTHUS SIKOB KOJeO-
motcs oT —40 mo 13 °C co cpemnerogoBoit Temiieparypoii —5 °C [1]. Crroco6-
HOCTb SIKOB OOMTaTb B CYpPOBBIX YCJIOBMSIX BBICOKOTOPbSI, COYETAIOLIUXCS C
HU3KHUM aTMOC(EPHBIM JaBJI€HUEM M BBICOKOW MHCOJSIMEN, obecreunBaeTcs
MaJIbIMU pa3MepaMu UX Tejla, aHaTOMUYECKUMU OCOOEHHOCTSIMU CTPOEHUSI CKe-
JIeTa, JITKUX 1 KUIIeYHUKA, TOJICTOM M TTMTMEHTUPOBAHHOM KOXeH, ITMHHBIMHI
U IIyXOBBIMU BOJIOCAMHU YEPHOroO 1IBeTa [2].

B mocnennee necarwietre HabMOgaeTCsl aKTUBHAS MHTPOAYKIIMS TOMAIII-
HUX 1KoB BoctouHoro CasiHa U3 BBICOKOTOPHBIX MECT B HU3MEHHOCTb [3-5].
IMonbITKM akkKIMMaTU3aLUMU OypSITCKUX KOoB B PecnyOnuke Caxa (Sxkytus),
MaranaHckoii o0j1acTi, KoTophlie ITpoBoauian B 20—70-e rogsl XX B., OKa3aJInuCh
Oe3yCIelIHbIMU 13-3a MUIOXO0U afanTalluy sIKOB K BJIaXKHOMY KJIMMaTy, Mopaxe-
HUS WX TebMUHTaMM [6]. B permonax ¢ ropHsIMu oTporamu: I'opHom Aunrae,
Yeune, Wurymerun, KapauaeBo-Yepkeccun, Kabapmuno-bankapun, Hao00-
poT, HAOII0JaJIach YCIEIIHAs aKKIMMaTh3aluus U rudpuausanus skos [7]. JInu-
TepaTypHbIe CBEACHUS 10 OLIEHKEe (PU3MOJIOTUIECKOTO COCTOSTHUS SIKOB B Pa3HBIX
KJIMMAaTUYECKUX YCIOBUSIX UMEIOT OTPHIBOYHBIN M BO MHOTOM YCTapeBIIMIA Xa-
pakTtep [8-10], 4TO yCIOXHSIET pa3pabOTKy IUIaHa CeleKIMOHHO-ILUIEMEHHOM
paboThl B IKOBOJICTBE MPU MHTPOAYKIIUU.

Lenp ucciaenoBaHus — OLEHUTh (PU3UOJIOTMYECKYIO PEaKIMI0 OpraHu3Ma
JoMaltHuX sikoB BoctouHoro CasiHa Ha pa3iUyHble T€OKIUMaTUYEeCKUE yCJIo-
BUSI 1 000CHOBATb TEXHOJOTUIO X COIeP>KaHUS C YIYETOM BIUSIHUS KIMMaTUye-
CKMX (haKTOPOB.

MATEPUAJIBI 1 METOJIBI UCCJIETOBAHU

OO0BEKTOM UCCIeOBaHWM ObLIIM CAMKM IOMAIlIHUX SIKOB TPEXJIETHETO BO3-
pacta maccoit 230,2 £ 1,05 Kr, UHTPOAYLUUPOBAHHBIE U3 BBICOKOTOPHOTO OKUH-
ckoro paiioHa Pecniyosiku Bypstus (1958 M Han yp. M.) B EpaBHUHCKUIA paiioH
pecnyoauku (949 M Hag yp. M.). DKCIIEpMMEHThI TIPOBEICHBI B JETHEE BpeMs
(uro0s1p) B TeueHue 30 gHeit. ZKuBoTHBIE 1-i1 U 2-11 ONBITHBIX TPYIII HAXOAUIUCH
Ha TMOJTYBOJILHOM MTaCTOUIIHOM COACPKaHWUU B Pa3HBIX KITMMATHUECKUX YCIIOBU-
sIX, KOHTPOJIbHAs TpyIina sBiasijach pedepeHcHoi (Tadu. 1).

Y CHOKOMHBIX XKWBOTHBIX 3aMEpsTA YacTOTY IbIXaTeJIBHBIX IBYDKCHUIA
(Y1), cepaeunnix cokpaiieHuit (HCC) u pekranbHyto TeMnepatypy (PT) B yT-
penrnee (07.00) BpeMs1 mepea BBITOHOM Ha nactouiie u B gHeBHOe BpeMs (15.00)
Ha TacTouIe B 3aroHax. YacToTy AbIXaHUS B MUHYTY U3MEPSIN CTETOCKOIIOM,
peKTalIbHYIO TeMnepartypy (5 MUH) — PTYTHBIM TEPMOMETPOM, YaCTOTY ITyJIbca B
MMHYTY YCTaHABJIMBAIU MO MyJIbCalluM XBOCTOBOM apTepuu. [loeHHe KMBOTHBIX
obecrneurBagoch Mo KeJaHWIo Ha MAacTOUIIE B OTAEIbHBIX MMOWJIKAX, OKa3aTelb
notpebaeHust Boasl (I1B, 1) paccuntsiBaniu Ha 100 Kr XuBoil Maccel. 3a00p
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Tabnauma 1
MeTeopoJiornyecKue ycJaoBus nposeneHusi onbita (M t m)

CpenHsisi THEBHast CpenHsisi THeBHasI BIaXKHOCTh

I'pynna MecTHOCTb Temmiepatypa, °C Bo3nyxa, %
OnbITHAs:

1-a 03. Typxyn 16,0 +£1,73 63,7 = 8,19
2-9 C. CocHoBo-O3epckoe 254 £ 1,13 62,1 £ 6,08
KoHTposbHas P. Ypuk 12,6 £ 0,77 45,2 £ 0,15

KPOBHU MMPOBOJIWIMU B JTHEBHOE BpeMsI KpOBOOpaTEIbHOM UIJION U3 BepXHEM Tpe-
TU SIPEMHOI BeHBI, IIPeIBapUTEIIBHO 00paboTaHHO# 70%-M 3TUIOBBIM CIIUPTOM
B BakkyTtaiiHepsl ¢ DJITA K2 (3). B mabopaTopuio KpoBb IOCTaBJISIIA B TEPMO-
KOHTeiHepax B TedueHue 4—24 4. Bce remaTosornyeckue 1 OMOXMMUYECKUE UC-
CJeMOBaHUsI MPOBOIUIN COMIACHO CTaHAAPTHBIM METOAMKAM Ha aHaau3aTopax
Vetscan u VetABC (Abaxis, USA). [ToayyeHHBI YMCIOBOM MaTepual o0pado-
TaH CTaTUCTUYECKUM MeToaoM [11] ¢ MCMOJb30BaHUEM KOMIBIOTEPHON MPO-
rpammbl Microsoft Excel 2010.

PE3VJBTATBHI UCCJIENOBAHU U UX OBCYKJIEHUE

ITonyyeHHbIe pe3yabTaThl HAOJIOAEHUI CBUIETEIbCTBYIOT O TOM, YTO OHMO-
KJIMMaThyeckre (pakTopbl OKa3bIBAIOT 3HAUUTEIbHOE BIUSHUE Ha (hPU3UOJOTH-
yecKue rokKaszaTe/id OpraHm3Ma JOMalllHUX SIKOB IIPU UHTPOAYKLIMU (TadJ1. 2).

IIpu MHTPOOYKIIMK B YCJIOBUSIX BJIAXKHOM M KapKO# MOroasl GU3MoIorude-
CKHe MapaMeTpbl TOMaIIIHUX SIKOB 3HAUUTEJIbHO U3MEHSIFOTCSI U CTAHOBSITCS KOM-
MEeHCATOPHBIMU TSI COXpaHEHUsI TEMJIOBOro paBHOBecHs1 opraHusma. [logooHbIe
SBJIEHUS XapaKTepHbl U Ui OPYIMX MOPOX KPYITHOTO pOraTroro CKOTa, OLHAKO
CTereHb M3MEHEHUU 3aBUCUT OT KJIMMATUYECKUX YCJIOBUN U HaJW4us IPYTuX

Tabnuma 2
Bimsinne pa3aMyHBIX reOKJIMMATHYECKHX YCJIOBHIA HA (hr3H0I0THYECKHE MOKA3ATeN IOMANIHUX SKOB
(n=10)
I'pymnna
IMapametp 1-s1 onbITHAsT 2-51 OTIBITHAS KOHTpOJIbHAST
Mtm c Cv, % Mxtm c Cv, % Mtm
YO0, MmuH 20,8 1,24 3,9 18.8 44,7 + 2,58 * 5,1 7,4 23,3 + 0,54
15-27 27 -32 13-25
YCC, muna 56,4 + 1,09 3.4 6,1 69,0 + 1,61 * * 5,1 7,4 50,0 £ 1,20
51 -6l 63 -178 40 - 60
PT, °C 38,6 + 0,24 0,7 1,9 39,1 + 0,29 0,9 2,2 38,3 + 0,11
38,2 - 38,9 38,8 -39,5 37,6 - 38,5
B, n 6,1 + 0,20 0,6 10,4 8,5+ 0,31 * 0,9 11,1 4,2 + 0,01
52-17 73-98 3,5-51

I pumMecuyaHuce. B 3namenarene — CpeaHNE NAaHHBIC, YACIUTEIIC — JIUMMUTHI.

*p < 0,05 (1Mo cpaBHEHUIO ¢ 1-ii TPYIMOIt).

**p < 0,01.
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(akTopos [12]. CpaBHeHue nokazareneit Y1/ akcnepuMeHTaIbHBIX XKMBOTHBIX
1OKa3ajo, 4TO KapKas BJIaXKHas IOrofa MPUBOAWIA K YCWICHHWIO IbIXaHUS B
2 pa3a (2-4 onbITHAsI TPYIIIA), a IPU BIKHON MPOXJIaIHON MOTo/e 3TOT IT0Ka3a-
TeJIb HAXOOWJICS B TMpenesax dusnoaorndyeckoit HopMbl (1-s ombitHast) (p < 0,05).
VY gKoB r1yOuHa 3ajeraHus MOTOBBIX XXeJie3 FeHETUUECKHM HampaBieHa Ha coxpa-
HEeHMe TeIlJla B OpraHMu3Me B CYpOBBIX YCIIOBHUSIX BBICOKOTOpbs [13], moaToMy Temn-
JIoOoTHaya TMpU KapKoil M BJaXHOW TIoroje 3aTpyaHeHa. MIMeHHO ydJallleHHOe
JIbIXaHUe o0ecreunBaeT yBeJIMUeHre TeIUIOOTIauu 3a CYET BO3pacTaHUsl KoJiye-
CTBa UCIapeHUs Baru 13 AbIXaTeabHbIX MyTel. Bo 2-i1 ONbITHOM TpyIine yBeau-
YeHHMe 4YacTOThl cepaeuHbiXx cokpaiieHuid (p < 0,01), peKkTaJbHOU TeMmepaTyphl
(HemocToBepHO) ObBLIO OoJiee 3HAUUTEIbHBIM, YeM B 1-ii. HapyiieHue GamaHca
MEXIy MPOAYKIIMENH U oTaauyeil Ternja OpraHu3MOM MPUBOIUT U K MOBBILLIEHUIO
pekTanbHOI TeMnepaTyphl [14]. [TogoOHBIe M3MeHEHNS IIIMPOKO OIMMCAHBI B pa-
0oTax IO BIMSIHUIO TEIUIOBOTO cTpecca Ha (PU3MOJIOTMYecKMe MoKa3aTeJn MO-
JIOYHOTO U MACHOTO cKota [15, 16]. ITorpebienue Boasl B aeHb Ha 100 KT 3K1UBOI
Macchl BO 2-1i ONBITHOM rpymnIe 0buto Ha 2,4 11 6osibliie, yeM B 1-it (p < 0,05), no
CpaBHEHUIO C KOHTPOJIbHOU — Ha 4,3 51. HapylieHue BOmHO-3/1€KTPOJIUTHOIO 0a-
JIaHCa TIpY YMEHBILIEHNN 00beMa LIMPKYIUPYIOIICH XKUIKOCTUA TIPUBOIUT K YBE-
JIMYEHUIO KOHIICHTPALIMU 3JIEKTPOJUTOB, YTO BBI3BIBAET YYBCTBO KaXIbl U
BO3pacTaHKWe KOJMYeCTBa IOTpedasieMoii Boakbl [17].

B T1ab6n. 3 npencrapiieHbl TOKa3aTean nepu@epuiyeckoi KpoBHU SIKOB OIBIT-
HBIX 1 KOHTPOJIbHOH rpymil. Bo 2-i1 ONbITHOI I'pyIle U3MEHEHUST FeMaTOJIOTH -
YeCcKMX U OMOXMMMYECKMX MoKa3aTeseil 0oJiee BhIpaXeHbl, yeM B 1-ii.

CpaBHeHMEe TOJMYIeHHBIX JaHHBIX ¢ peepeHCHBIMU TTOKA3hIBAaeT yBEIMIe-
Hue rematokputa Ha 1,5-2,4 %, comepxaHust remorioouwHa Ha 5,8-14,9 %
(p < 0,05), spurporumros Ha 0,7-1,7 x 1012/1, neitkonuros Ha 0,9-1,5 x 10%/11.
CryllieHre KpPOBU TpU TUIIEPTEPMUU OOBSICHSIET YBeJUYEHUE KOJMYECTBA 3PUT-
POLIMTOB M COOTBETCTBEHHO TeMorioonHa, reMarokpuTa [18]. [TomoOHbIe pe3yib-
TaThl TOJIYYEeHbI TTPU U3YYEHUU TETUIOBOTO CTpecca Ha MapaMeTpbl KPOBU OBell 1
KO3 ApyruMu uccienosareasimu [19, 20]. YBeauuyeHune KoamyecTBa JIEMKOLIMTOB,
BO3MOKHO, CBSI3aHO ¢ KPOBOCOCYIIIUMU HACEKOMBIMU U TEJIbMMHTAMU B YCIIOBH-
SIX XKapKoW M BiaxkHO# moronbl. IIpy M3aMeHeHUU TeMIlepaTypbl OKpYKalollen
cpenbl TpaHC(OPMUPYETCsl TOPMOHAJIBHBIN (poH opranusma [21]. Xonon akTUBU-
3UpyeT paboTy LIMTOBUIHOM KeJe3bl, HAAMOUYEYHUKOB. JleiicTBUE BbIACISIEMbIX
VMU TOPMOHOB BBI3bIBAa€T MOBBILIEHUE COASPXKAHMS TIIOKO3bl, HAMTpaBJIeHHON Ha

Taobnuma 3

BJ'II/[ﬂHl/le Pa3/IMYHBIX I€OKJIMMATHYCCKUX yCJ'[OBI/[ﬁ HA HEKOTOPbIC NMOKa3aTe/ Il KPOBH TOMAIITHUX SAKOB
(M + m, n = 10)

I'pymnma
ITapamerp

1-g ombITHas 2-4 OTBbITHAs KOHTpPOJIbHAaA
I'emaTokpur, % 44,8 £ 0,56 45,7 £ 0,58 43,3 £ 0,60
I'emorioOuH, r/n 120,0 £ 0,37 129,1 + 0,41* 114,2 £ 0,67
Bputpouutsi, 1012/ 9,1 £ 0,58 10,1 + 0,45 8,4 £ 0,81
JleiikoumTsl, 109/n 5,6 £0,20 6,2 £ 0,66 4,7 £ 0,29
I'moko3a, MMOJTB/71 2,2+ 0,12 0,8 + 0,07* 3,9 + 0,02

*p < 0,05 (B cpaBHeHMH C 1-i1 rpymmoii).
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yBeJIMUYEHUE MPOAYKILIMU TeIula B OpraHU3Me KBAaUHbIX XUMBOTHBIX. JlaHHbIE Ha-
CTOSIIIIETO KCIIEPMMEHTa J0Ka3aau yTHeTeHUe BhIpaboTKU IoKO3kI (p < 0,05) B
YCJIOBUSIX KapKOT0O M BJIaXKHOTO KJIVMaTa M BBISIBWIN adalTallMOHHbBIE BO3MOX-
HOCTM OpraHu3Ma JoMalllHMX sKoB BoctouHoro CasiHa NMpy MHTPOAYKIIMU.

B HOMagHOM SIKOBOJACTBE KOOpAMHALIMS TTOTPEOHOCTEM CKOTa U €CTeCTBEH-
HBIX CE30HHBIX YCJIOBUM obOecIieunBaeTcs KoueBKamu [22]. B yciaoBusix ecrect-
BEHHOTO OOMTaHMS SKOB B PE3KO KOHTMHEHTAJbHOM KJIMMAaTe HeoOXOXMMO
BbIMAacaTh UX B MECTax, Iie TeTiee B XOJOMAHbIe MeCSLbl U MPOXJIagHee — B XKapy.
[TonyyeHHbIe 3KCIEPUMEHTATIbHbIC NaHHbIE JAIOT HAydyHOe OOOCHOBAHUE TeX-
HOJIOTMM KOYEBOT'O COACPKAHUSI SIKOB M COIJIACYIOTCS C pe3yJibTaTaMu UCCeN0-
BaHUii, TpoBeleHHbIX B WMuauu [8]. 3HaHus (PU3MOJOrMYECKOTO OTKJIMKa
opraHu3Ma sIKOB Ha BBICOKYIO TeMMepaTypy IpU UHTPOAYKLIMU MO3BOJISIIOT Mpe-
IyIpeauTh JIETOUHble 3a00JIeBaHusl, KOTOPbIE MOTYT BO3HUKHYTh 1M3-3a 3aCTOM -
HBIX SIBJICHUI B JIETKUX TIPU YIAIIECHHOM IOBEPXHOCTHOM IIBIXaHUMU.
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PHYSIOLOGICAL CONDITION OF YAKS
IMPORTED FROM THE EAST SAYAN MOUNTAINS
TO THE FOREST-STEPPE ZONE OF BURYATIA

There is given the assessment of physiological response of the domestic yak’s organism and
adaptive qualities of grunting cows at 3 years of age weighing 200 kg, which were imported from East
Sayan highlands to the forest-steppe area of the Republic of Buryatia. Experiments were carried out
during 30 summer (July) days. The animals of the experimental groups were kept on pasture under
different climatic conditions: first group in a cool and damp climate, and second in a warm and damp
climate. The control group was reference. It was found that rates of pulse and breathing, rectal
temperature, the amount of water intake were significantly higher in warm and damp conditions. All
changes are regarded as a compensatory phenomenon to save the thermal equilibrium of the body. A
comparison of breathing rates in the experimental animals showed that a warm, damp weather
resulted in the double enhancement of respiration (second experimental group), and the rate was
within the normal range in a cool, dump weather (first group). The enhancement of the heart rate and
rectal temperature in the second experimental group were more significant than those in the first
group. These changes indicated adaptive possibilities of East Sayan domestic yak by transforming the
metabolism and regulation of hematopoiesis. The effectiveness of the experimental data provides a
scientific justification for seasonal movements of yaks for the summer to pastures with favorable
ambient temperature and air mobility, the presence of mountainous springs and the absence of
blood-sucking insects.

Keywords: adaptation, thermoregulation, physiological parameters, domestic yak, the East
Sayan Mountains.
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