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BioximiuHi mapamMeTpu KpPOBi JJa0OopaTOPHUX TBAPUH
3a YMOB Ilepea3a0iifHOTo cTpecy

JIaHi JiTepaTypu IIPO BIJIMB CTPECOBOI chyaui’i Ha HOBe,uiH}cy TBapuUH
moBoJi cymepedsnusi, OfHAK OisnbIIicT, aBTOPiB CXUIBHI BBaXKaTH, IO
CTpaTerm MMOBEIIHKY JIIOJel i TBapuH Mae B OCHOBi ABi pea}cuu. AKTUBHY
(arpeciss i BTeua) Ta macuBHY (3aBMHUPaHHA). YIeplne peakIlii-BigmoBimi
Ha cTpecoBi curyarii onucaB B. Keunon [5], mpoBiBmu mgociimkeHHA Ha
KoTax. BiH 3asHaumB, II0 B IIiATOTOBIII Ta 3MiliICHEHHI pPidHUX (POPM IIO-
BeIiHKM TBapWHU OCHOBHY POJb Biflirpae ()YHKIiA cMMIIaTUYHOI HEPBOBOIL
CHUCTEMHU i MO3KOBOTO mapy HaJHHPKOBUX 3aJI03. VY pisaux OGiogoriuHmx
BUIIB IIepeBakae ofHa abo ixma peafcmﬁ noBeninkm [1]. Ane :KoxHa 3 TUx
dopm pea}cum Ha cTpec He BiAmoBimae cTaHy TBapWH mepen 3a00eM, KOJHU
TBapMHA BiluyBae He IIPOCTO Hebe3meKy, a mepebyBae y 0e3BUXigHOMY cTa-
HoBuIIi. Ha Hammy mAymMKy, TAKWHA CTAH TBAPUHM IIPU3BOAUTL OO0 3MiH Ha
MeTabosiuHOMY PiBHI B yChbOMY OpraHisami 3HauHO 0iJBIITOI0 Mipoo, HiXK 3a
TakuX (popM peakxiliii IK arpecis, BTeua ab0 3aBMHUPaAHHHA.

ABTopu pociimkens [8, 16], B3ABIIM [0 yBaru TPHUBAJIICTH TPAHCIIOP-
TyBaHHsS Ta IIPOIleC PO3BAHTAKEHHS TBapWUH, 3 ACYBaJU, IO Ii YNHHUKU
MIPU3BEJU A0 YIIKOAKEHHS INKipW TBapWH Ta BIJIMBY Ha NeAKi OGioximiuni
nokasHuku. lumii mocraimmmku [14, 15] BBamkasu, 10 OOJHUM i3 acIeKTiB
IPUKUTTEBOTO CTPECY, IKUU MOKe BILIMHYTU Ha AKIiCTb M’sdca, € BUIIPO-
MiHIOBaHHSA TBAPUHOIO TeIlia. BouHu mpoBenu Tepmorpadiro (mocaimxeHHs
B iH(pauepBOHOMY Jiamas3oHi HOBMKMH XBWUJIb) BEJUKOI poraToi xymo0um Ta
CBHUHeEIl 10 1 mmicasd TpaHCIOpPTYBaHHA i 3’sacyBaju, 110 3a aKTHUBAILil rimora-
JaMO-Till03apHO-HAZHUPKOBOI JIAHKY Ta IIiABUINEHHA PiBHA KaTabOJiuHUX

© I'paboscbruit C.C., I'pa6osebka O.C., Benruka A.5., 2016
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IrporieciB, OB’ A3aHUX 3i cTpecoM Iepes 3a60eM, y TBAPUH 3HAYHO 3POCTAE
BUIIJIEHHS TeIljla. ¥ HAIIMX IOHepenHix mocaimxeHHAX [3] Ha Oyraimax
YKPaiHChbKOI YOPHO-PA00I MOJOUHOI ITOPOAM BUSABJIEHO, IO PiBeHbL ajpe-
HOKopTuKoTpomHoro ropmoHy (AKTI) B miazroroBuuii mepion AOCIiIKeHDb
6y mmxuuMm — Ha 34 % (p < 0,01) Big B™MicTy ropmomy B mepionm mo
TPaHCIIOPTYBaHHA OyraiiliB Ha M’ ACOKOMOiHAT, TOOTO uepes I’ AThb Ai0 Binm
mouaTky mociainy. OcKinbKu KpoB s OioxXiMiuHMX gociaimKeHb Opaau B
OIUH i TOH Ke yac mo0u, TO MOKHA IPUIYCTUTHU, IO OyrauIi mepes TpaH-
CIIOPTYBAHHAM 3a3HABAJIM 3HAYHO OiJIBLIIIOTO CTpecy, HiK IIiJf yac B3ATTA
KpOBi Iepen mocJrigom.

HocmimxeHHsa cTpecoBOi peakIlii Ha JJa00paTOPHUX TBAPUHAX ITPOBOIATH
IepeBasKHO B Cepiax eKCIepuMeHTAJbHUX MOZeJell cTpecy — “Bigxkpure
mose” [2], “gopHo-6ina Kamepa” [6], TecT “BumyIieHoro miaaBauua’ Ilopcol-
ta [12], Tect “migBimyBanaa 3a xBict” [9], mpoTe Mago mOCHimKeHB IIIOAO
3MiH Ha MeTaboJIiuHOMY PiBHi B opraHiaMi TBapuH y nepeasabiiiHuii mepiof.

YwMmicT nmporeiHoBuUX (hpakKiliii KpoBi € MOKA30BUM, OCKIJILKU Ma€ BaiK-
JUBe 3HAUEHHS [JIs AiarHOCTUKM 0araThoxX 3aXBOPIOBAaHL. AJILOYMiHM cTa-
HOBJIATHL HAMOLIBINY YacTMHY OiJIKiB KpoBi, BigirpaioTh BaKJIWUBY POJIb Y
migTpuMaHHI i1 OHKOTHMYHOTO THCKY, V TPAHCIOPTYBaHHI 0araTbox 06ioJio-
TiYHMX PEYOBUH: BYIJIEBOAIB, JIIiZiB, OKpEMUX TOPMOHIB, a TAKOK MiKpo-
enementiB (Kynpywm, Iluak, Maruiii Ta in.) [13]. Tomy BMicT ans0yminiB
Y CUPOBATIIi KPOBi Ma€ giarHOCTUYHE 3HAYEHHS, MOT0 3HUIKEHHS CBITUUTH
Ipo AUCHYHKITII0 MeUiHKM, HUPOK abo iHImux opraxis. PiBenb aiapOyMmiHiB
y CUPOBATIII KPOBi TaKOXK MOKe XapaKTepu3yBaTH HNPOTEIHCMHTE3yBaJIbHY
dyurIio neuinkm [7].

Mera gocaimsxennsa. BuBuutu neaki 6ioximiuni mapameTrpu Kposi j1abo-
PaTOPHUX TBapHH 3a YMOB nepeasabiiitaoro cTpecy. Opep:xaui pesyJabTaTu
MOXKYThb OYTU 3aCTOCOBAHI LS BUBYEHHSA MeXaHi3MiB nepen3abifHOTO cTamy
Ha J1a0OpaTOPHUX i JOMAIITHIX TBApWHAX 3 METOI0 CTBOPEHHS O0iojsoriuHo
AKTUBHUX KOPMOBHX J00AaBOK Ta OJEPIKAHHS €KOJIOTiuHO Oe3IeuHol JIs
CIIOKUBAHHSA JIIOJUHOIO IPOAYKIUil TBAPMHHUIITBA.

Marepiaau i MeTOaH MOCIiIKEeHHS. I[OCJII,Z[?RGHHH npoBoauan Ha Oi-
JIUX CTATeBO3PianX JabopaToOpHUX HIypax-caMkax JiHii BicTtap macoro Tina
180—-220 r, akux yTpuMyBajJu B CTAaHAZAapPTHMUX yMOBax BiBapilo 3 IOTpHU-
MaHHAM 12-TOZWHHOTO PEKUMY OCBITJIeHHS TeMHOTAa/CBiTJIO 3a TeMIiepa-
rypu 20—22 °C i BiIBHMM JOCTYIIOM A0 IUTHOI Bogu Ta Kopmy. TBapmHam
3TO/IOBYBAJI CTAHAAPTHUMA PpaHyJILOBaHI/H‘/’I ROM6iKOpM I 1abopaToOpHUX
TBapUH. C(bopMOBaHo TPU OOCHiAHI TpyIu (no I’ AThb TBAPUH Y I-CO)KHII/I)
H_[yplB i3 KOKHOI KJIITKU Opajau OSHOUYACHO I II09€ProBo — Bif IepIIoi 10
m’saToi TBapuHHU. Y CcIemniaJbHO 00JaJHAHOMY i30JbOBAHOMY HPUMIiITIeHHI
BiBapiro 3milicHIOBaJIM JeKalliTallito TBapwWH IIiJi eTepHUM HapKosoMm. Iumri
TBAPUHU He CIOcTepiranm 3a mekamitaiiero. Kpos mns mociaim:xeHs Opanan
y OindHI gekamiTarii.

Y nnasmi KpoBi TBapMH HPOBOAMIN PO3MiJEHHS IIPOTEIHOBUX (paKIlii
y miactuHax 7,5% nosmiakpunaamigaoro reso (ITAAT), BusHaya i aKTUBHICTh
aminorpanchepas (AnAT, K.®.2.6.1.2 ta AcAT, K.®.2.6.1.1) 3a meTogom
Patirman—®peHKeas1, BMICT 3arajbHOTo 0iaKa — OiypeTOBUM pPeaKTHUBOM.
KoumeHnTpailirzo BiIbHOT0 KOPTH30JYy BH3HAUAJIN 3a AOIOMOT00 Habopy IDPA
(EIA-1887, Cortisol ELISA) 1A npAMOro KiJibKiCHOr0 BU3HAUYEHHS METOLOM
iMmyHO(epMeHTHOTO aHaJIidy B mIa3Mi KpoBi. TBeppodasHmit eH3UM3B’ I3aHU
iMyHOCOPOIitiHMIT Habip CTBOpeHUI 3a MPUHIIUIIOM KOHKYPeHIlii. JIyHKu Ha
MiKPOILJIAHINIETI[I BKPUTI MOHOKJOHAJIBHUM aHTUTLJIOM IIPOTU aHTUTEHIB MO-
JIEKYJI KOPTU30Jy. 3pa30K ILJIa3MHU KPOBi 3 eHIOTeHHIM KOPTHU30JIOM iHKYOy-
BaJIX B JIVHIII pa3oM 3 eH3UMHUM KoH’toratoM. Ilicas imxkyOarii He3B’ s3auuii
KOH’IOraT BUMHUBaJMU BOJ0I0. KimbKicTh 3B’sg3aH0l mepokcumasum o0OepHEHO
MIPOHOPITifiHa KOHIleHTpaIlii KopTusoay B 3pasky. Ilicasa momaBanHs cybcTpa-
Ty 3MiHIOBajlach 1HTEHCUBHICTL 3abapBJIeHHs, IO OOEPHEHO MHPOMOPIiifiHa
KOHIIEHTpAI[il KOPTU30Jy B JOCHiIAKyBaHOMY 3pasky [4].
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PesynbpraTn gociimxkeHb aHaJisyBajsu 3a OOIOMOTOI0 IIaKeTa IIporpam
Statistica 6.0 i Microsoft Excel for Windows XP. BiporigxicTs pisHHIb
omiHoBaau 3a t-kpurepiem CrbiomeHTa. PesyabTaTy BBaKaJIW BipoTigHUMUI
npu p < 0,05.

Ilix yac excrepuMeHTY OOTPUMYBAJNCh yCiX 0ioeTUYHMX HOPM 3TiTHO
3 €BpormeiicbKo0 KoHBeHIico “IIpo saxmcT xpebeTHHUX TBapUH, AKi BU-
KOPUCTOBYIOThCA 3 €KCIIEpMMEHTaJIbHOI0 i HayKoBoio MeTow” (CrpacOypr,
1986) i “3ararbHNMN €THUYHUMIN HPUHIIUIAMEK €KCIIePMMEHTiB Ha TBapu-
Hax”, yxBajseHumu IlepmiuM HamiomaabHUM KoHrpecom 3 Oioetukm (Kuis,
2001), sakxonom Ykpainu “IIpo 3axmcT TBApUH BiJl *KOPCTOKOTO ITOBOMIKEH-

> (KuiB, 2006) Ta mpuHIIUIIAMY I'yMaHHOCTi, BUKJIAAeHUMH B TUPEKTUBI
€spomeiicbkoi CrminbrOTH [10].

PesyasTaTu mocaigikeHHs Ta iX 00ToBOpeHHs. KoHieHTparii KopTusoay
B IIJIa3dMi KPOBi IIypiB Bu3HaAYAJIM 3aJE€KHO BiJ MOPAAKY B3ATTA TBApPWH i3
KJiaitok. IIpu mbomMy piBeHb ropMOHY KoJsuBascd Bin 34,97 (mepiri TBapunu
3 KOo:KHOI rpynu) mo 178,9 Hr/ma (I’saTi TBapMHU KOMKHOI TPyIu, AKHUX
Opanu 3 KJIiTOK ocranHimMu) (puc. 1). KoHIleHTpaIlisa KopTHU30ay B ILIasMi
KpOBi IIMypiB, AKUX Opany 3 KJIITOK APYTUMH 3 KOMKHOI Ipymu, 3pocTa-
Ja TOPiBHAHO 3 IMOKAa3HHMKaAMHU INypPiB, AKWUX Opaau ImepmuMu. ¥y IIypis,
AKUX Opajy 3 KJIITOK I’ATUMU 3 KOXKHOI I'pyIIM, pPiBeHb KOPTHU30JY Bipo-
rizao migBummuBca maike y 1,5 pasdy (p < 0,01) mopiBHAHO 3 ITOKa3HU-
KaMu MIypiB, SKUX Opaju yeTBepTUMHU, Ta y 5 pasis (p < 0,01), TobTO 3
34,97 = 21,364 go 178,9 = 20,687, mopiBHAHO 3 IOKa3HUKaAMM IIypPiB,
AKUX Opasu 3 KJIITOK HepPIIUMHU.

Y excmepuMeHTax Ha JabopaTOPHUX TBapmHax (GikcyBaam HaNbOidb-
Ty PiSHUII0 KOJMBAHHS PiBHA KOPTHUI30JY MisK TBapmHaAMHU, IKUX Opaaun
3 KJIITOK IEepIINMHA Ta I’ ATUMMU, IO CBIAUUTH IIPO HAABHICTDL HANOIIBLIIIOTO
nmepea3abifiHOrO cTpecy y TBapWH, AKUX Opajau 3 KJIITKM OCTaHHIMMH.
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Puc. 1. YmicT KopTHU30/y B IJIa3Mi KPOBI IITypiB 3a1eKHO
BiJl TOPAAKY B3ATTA i3 KJIiTKU mepen 3aboem (M=+m, n = 5), Hr/Ma

IIpumirka: 1, 2, 3, 4, 5 — tBapuna; ** — p < 0,001 (mixx yeTBepTMMU Ta II’ATUMU TBAPUHAMM).

Pe3y.JII:>TaTI/I ,Z[OCJIIJIHQGHB IIOKas3aJjiu, IIo y I.T.IyplB, AKUX 6paJII/I i3 KJri-
TOK OCTaHHlMI/I TOOTO 11’ ATHUMU, BUABJIIEHO IeBHi 3MiHNT y CIIlBBlL[HOH_IeHHl
HpOTelHOBI/IX (l)paRIlll/I. y maasmi KpOBl BlpOI‘lI[HO 3MEHIIIMBCA Bl,IICOTKO-
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BU# BMicT o-raobyraiuiB Big 32,04 (mepmra TBapuua) mo 19,99 % (u’a-
Ta TBapuHa) — B 1,6 pasy (p < 0,05), B- i y-rimobyniHiB BimmoBigHO: Bix
24,6 mo 11,52 % — B 2,1 pasy Ta Bixm 24,6 go 10,94 % — y 2,4 pasy
(p < 0,05). Boguouac 3pocraB BmicT ¢pakiii aasbyminiB y 1,8 pasy
(p < 0,01) y mrasami KpoBi Tiei kK rpymm TBapmH, TOOTO y IIypiB, AKUX
Opanu 3 KJIiITOK OCTaHHIiMMH.
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Puc. 2. CoiBBigHOmIEeHHS NpoTeiHOBUX (hpaKIliil y miaasdMi KpoBi m1ypis
(% ; M=m; n = 5)

IIpumitka: craTucTuuHo Biporigui pismumi: * — p < 0,05; ** — p < 0,01.

Bigomo, 110 mpubausuo 75 % rIIOKOKOPTHUKOIAIB 3B’ sI3aHO 3 TPAHCKOP-
tuaoM, 10 % — 3 aapbyminom KpoBi, 6—7 % — 3 epuTporiuTaMu Ta JeHKO-
mutamu i gurre 5—10 % e y BiazbHOMY (He3B’si3aHOMY) cTaHi. BBaskaeThed,
110 aKTUBHOIO (DOPMOIO TOPMOHY € #oro BimbHA dopma [11].

Heski 6ioximiuni mapamerpu kpori mypie (Mzm, n = 5)

ITokasHuKH Teapunu
1-mra 2-ra 3-Ts 4-ta 5-Ta
AnAT, 0,77 = 0,103 | 0,91 = 0,124 | 0,79 = 0,158 | 0,91 = 0,142 | 0,88 = 0,078
Mgkxkar/n
AcAT, 0,88 = 0,109 | 0,96 = 0,021 | 0,89 = 0,110 | 0,97 = 0,057 | 0,97 = 0,120
Mkxkar/n
T'emoruso6in, | 126,75 = 2,976 | 129,50 + 2,440 | 127,88 = 0,375 | 129,75 = 1,635 | 126,50 = 1,732
r/n
EpurporuTu, 5,16 = 0,093 | 5,12 = 0,080 | 5,03 = 0,053 | 5,31 = 0,350 | 5,12 = 0,154
MJIH / MKJI
3araabHUNR 62,88 = 0,942 | 63,63 = 2,569 | 64,32 = 3,395 | 61,16 = 1,864 | 63,29 = 3,383
npoTeiH, r/J

Biporigaux smiH axtumBHOCTI aminorpaucdepas (AnAT i AcAT), xoH-
ImeHTpaIii saraJbHOTO IPOTEIHY Ta TIeMOTJIODiIHY, KiJIbKOCTI epUTPOIIUTIB
Y TBaApWH yCiX TPyl He cIIocTepirasiu.

3 oTpuMMaHUX Pe3yIbTATiB MOCHiJ)KeHb BUILJINBAE, IO Iepea3adiiimmii
cTpec IPU3BOAUTH 10 3MiH KOHIIEHTpPAIlil KOPTU30Jy Ta IPOTeIHOBUX (hpak-
il y maasMi KpoBi 1miypiB. 3a yMOB HPOBEAEHHS JOCIiAKeHb Ha CiJIbChKO-
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FOCIIO/APCHKIX TBAPUHAX Heo6x1,z:Ho BpaxoByBaTH ix nepeasaﬁllxmnn cTaH,
AKUN MOXKe 3MiHIOBATHU OerMl OioximiuHi mapamerpu opraHiamMy i Takum
YMHOM BIIJIMBATH HaA AKICTH OTpHMMAaHOI Bif MuX TBapuWH HPOAYKIILii.
BucnoBku. Y mimasmi KpoBi miypiB, SKuX Opajau 3 KJIITOK OCTaHHIMMH,
TIOPiBHAHO 3 MEPIIUMU, BMIiCT KOPTH30Jy IigBuINuBCca y 5 pasis (p < 0,01),
BipOTifHO 3MEHIITNBCS BIAHOCHUM BMIiCT 0-, B- 1y-TJI00yIiHIB, HATOMICTh 30iJb-
IIUBCA BMicT ppakIiii aapoyminiB. IlepcieKTUBHUM HAIPAMOM € BUBUEHHS
0COOJIMBOCTEN CTAHy OpPraHisMy CilIbChbKOrOCHOZAapChLKUX TBAPUH IIepen ix
3a00€M IJIs1 CTBOPEHHS 0ioJOoTiuHO aKTHMBHUX N00aBOK, sSKi 0 HiBedroBaIu
nepens3abiiHUNA cTpec 3 METOI0 OTPUMATHU AKICHY TBAPUHHY ITPOAYKILiIO.

Perxomendosano 0o Opyky kKomiciero 3 6ioemuxu
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Biochemical Indices of Laboratory Animals Blood
at Pre-Slaughter Stress
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Human and animal strategy of behavior is based on two reactions: active (aggression
and run away) and passive (stand still), which was first described by Cannon in research
conducted on cats. But none of these forms of reactions to stress factor is identical to
the animal state before slaughter, when the animal feels not only danger but also is in
a stalemate (impasse). In our opinion this situation leads to metabolic changes of the
whole organism significantly greater than reactions of such forms as aggression, run
away or stand still.

The investigations of stress response in laboratory animals preferably is exercised
in different series of experimental models of stress, but not enough research is done on
metabolic levels of changes in animals at pre-slaughter period.

That is why the purpose of our investigations was: to determine some biochemical
parameters changes of laboratory animals’ blood under pre-slaughter stress conditions.

The results of determination of biochemical indices (cortisol concentration, protein
fractions, activity of alanine and aspartate aminotransferase, total protein, hemoglobin
content, erythrocyte count) of stress response in the laboratory animals blood before
slaughter are presented in the paper.

Object and research methods. The experiment was conducted on 15 white laboratory
mature Wistar female rats weighing 180—-220 g with standard diet. The rats were kept
under standard vivarium conditions in compliance with the 12-hour mode light dark/
light at the temperature of 20—22 °C and free access to drinking water and food. Three
groups of rats one month of age (five rats each) was formed for research. The rats of
each cage were taken both at one time and alternately — from the first to the fifth ani-
mal. Feeding of rats was done on a daily basis. The rats ate food completely. Decapita-
tion was performed under ether anesthesia. Blood samples were taken from the area of
decapitation. The rats slaughter was carried out in the morning.

The blood plasma protein fractions separation was carried out by horizontal elec-
trophoresis in polyacrylamide gel (PAAG). Cortisol level were determined in rats blood
plasma using a set of ELISA (EIA-1887, Cortisol ELISA).

Mathematical treatment of the research results were processed statistically using the
software package Statistica 6.0 and Microsoft Excel for Windows XP. Probability differ-
ences was assessed by Student t-test and results considered likely at p < 0.05.

Because of research it was found that the cortisol concentration reliable changes
in the rats’ blood plasma depended on the order in which animals were taken from the
cage (alternately from the first to the fifth animal) was determined. Herewith hormone
level was ranged from 34.97 (the first animals from each cage) to 178.90 ng / ml (the
fifth animals which were taken last from each cage). The cortisol level increased nearly
by 1.5 times (p < 0.01) in the blood plasma of rats, which were taken fourth and fifth
from each cage; cortisol level reliable increased nearly by 5 times (p < 0.05) in the blood
plasma of rats, which were taken first and fifth which were last animals from each cage.
The a-, - and y-globulins concentration reduced (p < 0.05) and albumin fraction con-
centration increased (p < 0.01) in the blood plasma of rats, which were taken last from
each cage, was observed.

The results obtained in the model experiment can be used in research of cell immunity
indices and stress hormones, such as cortisol, on farm animals for organism resistance
increasing and correction of their pre-slaughter stress. The results provide an oppor-
tunity to create a biologically active food supplement and to substantiate the necessity
ecological and safe animal production obtaining for human needs. These research results
are promising.

Key words: rats, pre-slaughter stress, cortisol, protein fractions.



