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PED®EPAT
' Ctpecc y >KUBOTHBIX NPEACTABIACT cOOOI cepbe3Hyro NpodieMy, KOTo-
/2 past BIMsET Ha MX 3JI0POBbE, POJYKTHBHOCTh M 00Ilee OJiaromnoyyue.
\. . B yci0BUSIX COBPEMEHHOT'0 JKUBOTHOBOJICTBA KpaiiHe Ba)KHO pa3padaThl-
N BaTh METO/IbI, KOTOPbIE TOMOTYT MHHUMH3HUPOBATh CTPECC U €r0 IOCIe -
\ N ctBus. OIHUM U3 TaKUX MTOJXOJOB SIBIISIETCS] UCTIOIB30BAHUE OpraHUYe-
CKHX KHCIIOT, KOTOPBHIE OKAa3bIBAIOT IOJIOKUTEIBFHOE BO3JCHCTBHE Ha
METaboJIN3M ¥ aaNTAMOHHbIE MTPOLECCH Y )KUBOTHBIX. L[ebi0 JTaHHOTO MCClIeIOBaHUS CTaIO
W3y4YeHUE BIMSHHUS OpPraHOMHMHepaibHOM a00aBkum KinM Ha MeraboiM4eckue MpOLEcChl y
KpPBIC B YCIIOBHUSIX X0JIOJOBOIO cTpecca. [ aToro Obuta mpoBeneHa paboTa ¢ 1abopaTOpHEIMU
KpbICaMH, KOTOpbIe OBIIM pa3JeleHbl Ha TPH TPYIIBI: HHTAKTHYIO, KOHTPOJBHYIO
(TToABepP )KEHHYIO XOJOAOBOMY CTPECCY) M OIBITHYIO (MOTyJaronryro no6asky Kimum mpu crpec-
COBBIX YCJIOBHSIX). XOJIOJJOBOH CTPECC MOAEIHMPOBAIM ITOMEIIEHHEM >KUBOTHBIX B MOPO3HIIb-
HYI0 Kamepy npu temneparype -18°C Ha 4 yaca JBykpaTHO ¢ UHTepBasioM 24 vaca. Pesynbra-
THI TIOKA3JIM, YTO CTPECC 3HAYUTEILHO YXy/IIIAJI COCTOSIHUE OCIKOBOrO OOMEHa M aKTHBHPO-
BaJI KaTabOJIMYECKHUE MPOLIECCHl B KOHTPOJIBHOM IPYIINE, YTO BHIPAXKAIOCh B TIOBBIIICHUH YPOB-
Hs1 00mIero Oenka U MOYEBHHBI, a TAK)KE B CHI)KCHWH aKTUBHOCTH ILEJIOYHOH (ocdaraspl. B
OIBITHOM TpYIIIe, mojy4aBiieit 1o0aBky KiuM, oTMedanu oOTCYyTCTBUE 3HAYUTEILHBIX U3MEHE-
HUIi 0EJIKOBOro 0OMEHa, YTO CBUJICTEIBCTBYET O e¢ I(PPEKTUBHOCTH JUIsi CHUIKEHHSI HETaTHB-
HOTO BIMSHHS cTpecca. MccienoBanue MOATBEpAMIIO, 4To goOaBka KM crocoOcTBoBana
YIIyUIICHHIO OOIIETO COCTOSHHS >KMBOTHBIX M WX aJalTallid K CTPECCOBBIM YCJIOBHSM, UTO
MIOJJYEPKMBACT MMOTEHINAJ HCIIOJIB30BAHMUSI OPraHWYECKUX J00ABOK B YKMBOTHOBOJCTBE JUIA
TIOBBIMICHUS 3/I0POBbSI M TPOJYKTHBHOCTH. Pe3yibTaThl MOKa3hIBAIOT HEOOXOJMMOCTh Jallb-
HEHIHUX MCCIeJ0BaHUH B 00JIACTH MPUMEHEHHUs 00aBOK I MUHUMH3AIUK CTpecca U yiyd-
LIEHUsI OJIAroroyYusl )KUBOTHBIX B arpapHOM CEKTOpE.
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BBEJEHHUE / INTRODUCTION

Crtpecc y JKHBOTHBIX — 3TO pacIpo-
CTpaHEHHOE SBJICHUE, KOTOPOE MOXKET CyIIe-
CTBEHHO BIHATh Ha HMX 37I0POBBE, MPOIYK-
TUBHOCTh W o0miee Omaromomyune. Kak y
MIPOYKTUBHBIX, TaK M Yy HENPOJIYKTUBHBIX
YKMBOTHBIX CTPECCOBBIC PEAKIMU CIIOCOOHBI
BbI3bIBaTh M3MEHEHUS B (PU3MOJIOTMYECKUX
IIpoIeccax, MPHUBOJAS K CHHXECHHUIO MPOIYK-
TUBHOCTH W YXYJAIICHHIO KadecTBa >KU3HU
(1, 2). B ycrmoBHAX COBPEMEHHOTO KUBOTHO-
BOJICTBA M CEJIbCKOTO XO3HCTBA BAXKHO Pa3-
pabaTbIBaTh METOMBI, CIIOCOOCTBYIOINE MH-
HUMH3AIMN CTPecca U ero MOCIeACTBUHN IS
KMBOTHBIX. OJHMM M3 MHOT00OEINAIOIINX
TIOJIXO/IOB SIBJIAETCS HCIIOJIB30BAaHIE OPTAHU-
4ecKuX KHucIoT (3). DTH COeNMHEHUsS He
TOJIBKO MI'PAIOT Ba)KHYIO POJIb B METa0OIIH3-
M€, HO U MOTYT OKa3bIBaTh MOJIOKUTEIBHOE
BJIMSIHHE Ha 3JI0POBBE >KUBOTHBIX, CIOCO0-
CTBYS YJIYUIICHUIO MX aJalTHBHBIX IpOLEC-
COB M 3allIUTE OT CcTpecca.

Lenbio wccaeI0BaHUS — U3YYUTH BIIHSA-
HHE OpraHOMHHEPaJIbHOH nobaBku Kimm Ha
METa0OJIMYECKHE MPOLECChl Yy KpbIC MpHU
MOJIETTMPOBAHHUH XOJIOI0BOTO CTpecca.

MATEPUAJIBI U METO/bI
MATERIALS AND METHOD S

HWccnenoBanus nmpoBoawim Ha 0asze Ka-
¢denpsl  maronorndeckod  Qusmonornu
®I'BOY BO CIIGI'YBM. O6bekT uccieno-
BaHMA - JJaOOpaTOpPHbBIE KPBICHI, CaMIIbl, Ye-
TBIPEXMECSYHOTO0 BoO3pacta, Maccoit 350-
400rp.

Bce okcmepuMeHTaNbHBIE KUBOTHBIC
OBLTH pa3/IeNICHbI Ha TPU TPYTIIBI IO 7 KPBIC:

- WHTakTHas, )KUBOTHBIE 3TOW TIPYIIIBI
HUKaKMM MaHWMYJSLUSIM HE TOABEPTralIich,
HAXOAMUJIMCh Ha CTAHJAPTHOM paIlOHE.

- KonrtponbHas, KHMBOTHBIM JaHHOMH
IPYIIBI TPOBOJMIN MOJICTMPOBAHHUE XOJIO-
JIOBOTO CTpecca, )KHBOTHBIE HAXOIWINCH HA
CTaHAAPTHOM palMOHE.

- OmnblTHas rpynmna, XUBOTHBIM 3TOH
TPYIIBI MPOBOAMIN MOJICTMPOBAHHUE XOJIO-
JIOBOTO CTpecca M K OCHOBHOMY pAIIOHY
OHM €XKEHEBHO TMOJIyYyald KOPMOBYIO J0-
6aBky Kinum B no3upoBke 1 rp Ha 5 kuio-
rpaMM KopMma.

B kauectBe Mozmenm crpecca ObLT BbI-
OpaH XOJIOZOBOH CTpecc, KOTOPBIH OCy-

/
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IIECTBIISUIM MIOMEICHUEM JKUBOTHBIX, HaXO-
JUIIIUXCSI B CTAHIAPTHBIX KJIETKaX, B MOPO-
3WIbHYI0 KaMepy OBITOBOTO XOJIOJMJIBHHUKA
mpu temnepatype -180C Ha 4 gaca TByKpaT-
HO C UHTEpBaJIOM 24 yaca.

Jlst OLEHKHM COCTOSHHSA MeTadonm3Ma
MIPOBOAMIIA OMOXMMHUYECKHE HCCIIeIOBAHMS
CBIBOPOTKH KpoBU. KpoBb Ui aHanmsa oT-
Oupanu uepe3 2 yaca 1OCiie OKOHYAHUS IKC-
nepuMeHTa. Beck nmudpoBoii Marepuan noj-
BEpraji CTAaTUCTUYECKOMY aHAIM3y C MpH-
MeHeHneM Microsoft Excel.

PE3YJIbTATBI / RESULTS

[To pesynbraram wuccieAOBaHUS ObBLIO
BBISBJICHO, YTO CTPECCOBOE BO3JEHCTBUE
OKa3aJI0 3HAYUTEIbHOE BIMSHHE Ha OesKo-
BBl 0OMEH JKHBOTHBIX KOHTPOJIBHOH TPyT-
IIBI, TAK YPOBEHB 00IIEro Oenka B CHIBOPOT-
KE& KpPOBM OBII JIOCTOBEPHO BBIIIE YPOBHS
oOero Oenka y KpbIC B MHTAaKTHOW TpyIIe
Ha 18% (p < 0,05), 4TO CBUAETENBCTBYET 00
AKTHMBHOM BBIXOJIE TKaHEBBIX OCIIKOB B pe-
3yJIbTaTe MPOTEOIIN3a 101 ACHCTBUEM CTPeC-
ca (5). A ypoBeHp obmiero Genka y KpbIC
ONBITHOM I'PpyNIbl JOCTOBEPHBIX OTIMYUHN OT
MHTAKTHBIX JKUBOTHBIX HE MMENl M HaXOIWI-
cs1 B Ipezienax pe)epeHCHBIX 3HAUCHUH.

Kpome Toro, B CHIBOPOTKE KPOBH KOH-
TPOJIBHBIX KMBOTHBIX MOBBIIIAJIOCH OTHOCH-
TeJIbHOE Co/epKaHue IMTOOYJINHOB, YTO TakK-
)K€ YKa3bIBaeT HA YCUJICHUE KaTaOOJIMIeCKUX
MIPOIIECCOB y HUX, TOTAA KaK B MHTAKTHOU M
OTBITHOM TpyNINE BEIWYMHA ATBOYMHHO-
rJI00yTMHOBOTO KO3 QHUIHNEHTa HAXO0IMIach
B TIpe/iesiaX HOPMAaTUBHBIX 3HAYCHUSIX.

KonueHTpanust Mo4eBHHBI, Kak MeTa0o-
aura Oellka, y IKMBOTHBIX KOHTPOJILHOM
rpymmbl ObUia BbINIE peepeHCHBIX 3Haue-
HUI, YTO CBHJETEJILCTBOBAJIO 00 YCHUIICHHU
karabonm3ma Oenka (2).

CrpeccoBas cUTyalus OKa3ajga BIUSHHE
Ha (DEPMECHTATHBHYIO AaKTUBHOCTH. AKTHB-
HocTh AJIT B MccnemyeMbIX rpynnax A0CTo-
BEpHBIX OTJIMYMH HE HWMeJNa, aKTHBHOCTh
ACT obuia goctosepro Beie (p < 0,05) y
JKUBOTHBIX KOHTPOJBHOW Tpymmbl: Ha 18%
[0 OTHOUICHMIO K MHTAKTHOW M Ha 12% mo
OTHOUICHHIO K OIBITHOHM TPYIIE, OJHAKO BO
BCEX HCCIEIyeMbIX TpYIIax IOKa3aTelb
HaXOJWJICS B TIpeJiesiaX pe)epeHCHbIX 3Hade-
Huii. YBeaunuenne aktuBHoctu ACT, xorto-
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past SIBJISIETCS BHYTPHUKJIETOYHBIM (hepMeH-
TOM, ¥ IIPUCYTCTBYET KaK B IUTOIIa3Me, TaK
U B MUTOXOHJIPHUSIX, MOXET CBHJICTENILCTBO-
BaTb 00 YMEHBIIEHHH CTaOMILHOCTH KJle-
TOYHBIX MEMOpaH U TMOBBIIICHUU UX MPOHHU-
LIAEMOCTH TI0]T Bo3eiicTBreM ctpecca (1).

AKTHBHOCTH mIeNmOoYHON (ocdaraszer y
JKMBOTHBIX KOHTPOJBHOM TPYyIIbl ObLIa J10-
croBepHO Hmke Ha 36% (p < 0,05), uem y
JKMBOTHBIX MHTAaKTHOM TPYHIIBI 32 CYET I10-
JIaBJIeHUs] ee OMOCHHTE3a. DTO MOXKET Ipo-
UCXOJUTh W3-32 YMEHBIICHHS KOJINYeCTBa
KaTaJuTHIecKnX OenkoB (5). Y JKMBOTHBIX
OTIBITHON TPYMITBI TI0 OTHOLICHUIO K JKHBOT-
HBIM HMHTAKTHOW TPYIIIbl 3HAYMMBIX Pa3iiu-
YU TIOKA3aTelsl He ObLIO BBISBICHO.

V JKHMBOTHBIX KOHTPOJIBHOW I'PYIIIBI IO
BIIMSIHHEM CTpecca BO3pacTall YpPOBEHb IJIO-
KO3bI, OBLT BBIIIE peepeHCHBIX 3HAUCHUH, U
JIOCTOBEPHO OTJIHYANCS OT TOKa3arens Yy
JKUBOTHBIX MHTAKTHOM TPYIIBL. JTO CBA3aHO
C TeM, YTO BO BpeMs CTpecca ajpeHalnH U
KOPTH30JI CHOCOOCTBYIOT BBIBEACHHIO TIIIO-
KO3bl B KPOBB, 3aME/UIIOT €€ YTWIN3ALUI0
MBIIIIAMH, a TaK)Ke CHUKAIOT 4yBCTBUTENb-
HOCTh TKaHeW K MHCynuHy (2, 4). Y XHUBOT-
HBIX OMNBITHOW TPYyNIIBl YPOBEHb IIIFOKO3bI
ocTaBajicsi B Ipezenax pe)epeHCHbIX 3Hade-
HUH, W JIOCTOBEPHBIX OTJIIMYMI OT TOKa3are-
Jiel HTHTAaKTHOW TPYTIITBI OTMEYEHO He OBLIO.

Tadanua 1 — Meragoauyeckne nNoKa3aresin B CbLIBOPOTKE KPOBU KPBIC MOCJIe
MO/1eJTUPOBAHUSA X0JI010BOr0 cTpecca (M+m, n=7)

- Pedepencibic I'pynme! >KUBOTHBIX
OKa3aTelb SHAYCHMSL
WHTakTHas KonrponbHas OnbITHAs
QOmuii 6e110K, 1/11 59 -82 71,34+521 84,06+3,86* 74,5+4,97
AnpOyMUH, T/71 25-38 32,12+1,11 29,16+0,78* 33,14+2.09
I'oGymmH, r/n 36-48 39,224+4,22 54,9+3,56* 41,36+5,49
Ap0yMUHBI % 40-65 45,02+1,01 34,69+1,38* 44,48,844,59
I'oGynuHbI %0 35-60 54,98+1,01 65,31+1,38* 55,51+4,59
AJIbOYMUHBI/TI00YTHHBI, K03 (. 0,8-2,4 0,81+0,02 0,53+0,01* 0,80+0,02
MoueBuHa, MMOJIBL/JI 3-78 6,08+1,01 8,99+0,57* 6,36+1,17
KpeatuauH, MOJIB/IT 44 - 85 83,94+14,48 62,62+2 44%* 59,56+4,92
BunnpyOuH, MKMOJIB/ 1T 1,5-4,2 3,12+0,44 3,18+0,74 3,34+0,86
AJIT, E/n 34-76 54,36+5.51 63,96+9,75 51,18+12,84
ACT, E/n 60 - 223 131,2+29,45 154,654+40,54* | 127,2+25,88
Hlemounas docdarasa, E/n 61 -287 218,76+44,51 140,72439,31* | 190,1£28,99
I'nroko3a, MOJB/J1 3-13 11,88+1,14 15,64+4 47* 8,48+0,69

Ipumeuanue: * - omauuus cmamucmuyecku 00CMoBepHbl NPU CPAGHEHUU NOKA3ameIell

ONBIMHOU U KOHMPOALHOU SPYNN € NOKA3amensamu unmaxmuou epynnol, p < 0,05.

BBIBO/IbI / CONCLUSION

Takum 00pa3oM, pe3yJabTaThl HAIIETO
HCCIIEIOBaHHs TOATBEPKIAIOT IPPEKTUB-
HOCTb l'lpI/IMeHeHI/Iﬂ OpFaHI/I‘IeCKI/IX KHUCJIOT, B
JIAHHOM ciydae jobaBku Kium, amst yimyd-
LICHUSI aJ]ANTAlUK JKUBOTHBIX K CTPECCOBBIM
YCIOBUSIM. Y KUBOTHBIX OIMBITHON TPYIIIbI
HaOJII0IaI0Ch MUHUMAJIBHOE CHIDKEHHE Me-
Taboau3Ma OejKa, ONTHUMHU3aLus MeTadoIu-
YECKUX TMPOIECCOB W aJanTalliu, YIydliie-
HHUC O6U.ICFO COCTOSAHUA, UTO CBI/I}]eTeHBCTBy-
€T O CIIOCOOHOCTH IUIIEBON JTOOABKH HUBE-
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JUPOBATh HETATHBHBIC MOCIIEACTBHS CTPEC-
ca.

Pe3ynbTaThl HAIIETO UCCIEIOBAHUS MOJ-
YEPKUBAIOT BAKHOCTH BHEIPEHHS MO JOOHBIX
KOpMOBBlX }IO63BOK B HpaKTHKy JKHUBOTHO-
BOJICTBA, YTO OyJeT CIocoOCTBOBAThH YIIyd-
IIICHUTO 37I0POBBSI JKUBOTHBIX ¥ IMOBBIIIICHUIO
UX TIPOAYKTUBHOCTH. [IOHMMaHWE MEXaHM3-
MOB JICHCTBHUS OPraHHYECKUX KUCIOT OTKPbI-
BAaeT HOBBIE TOPU3OHTHI JUIS pPa3pabOTKU
CTpaTeruii MUHMMH3AIUU CTPEcca B arpap-
HOM CEKTOPE M MOXET CII0COOCTBOBATH 00-
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jee ycroiduBoMy  3()(EKTUBHOMY MPOH3-
BOJCTBY CEJIbCKOXO3SIMICTBEHHON IIPOJYK-
LUH.
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ABSTRACT

Stress in animals poses a serious problem
that affects their health, productivity, and
overall well-being. In modern livestock
farming, it is extremely important to develop
methods that help minimize stress and its
consequences. One such approach is the use
of organic acids, which have a positive im-
pact on metabolism and adaptive processes
in animals. The aim of this study was to in-
vestigate the effects of the organic-mineral
supplement Klim on metabolic processes
under conditions of cold stress. For this pur-
pose, a study was conducted with laboratory
rats, which were divided into three groups:
intact, control (subjected to cold stress), and
experimental (receiving the Klim supple-
ment under stress conditions). Cold stress
was modeled by placing the animals in a
freezer at a temperature of -18°C for 4 hours.
The results showed that stress significantly
impaired protein metabolism indicators and
activated catabolic processes in the control
group, as evidenced by increased levels of
total protein and urea, as well as decreased
alkaline phosphatase activity. In the experi-
mental group receiving the Klim supple-
ment, there were no significant changes in
protein metabolism parameters, indicating its
effectiveness in reducing the negative effects
of stress. The study confirmed that the Klim
supplement contributed to the improvement
of the overall condition of the animals and

362

their adaptation to stress conditions, high-
lighting the potential for using organic addi-
tives in livestock farming to enhance health
and productivity. The results indicate the
need for further research into the application
of various additives to minimize stress and
improve the well-being of animals in the
agricultural sector.
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