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TEPHOIMI/IbCbKWW AEPXXABHWIA MEANYHWIA YHIBEPCUTET IMEHI I. 1. TOPBAYEBCHKOIO

OCOBJ/IMBOCTI IIOIIKO/IKYBAJIBHOI IIi XPOHIYHOI'O CTPECY
HA CEPIIE IIIYPIB PI3HOI CTATI

JocniokeHo Br/IuB XpPOHIYHO20 NMpeHamasibHo20, NoCMHamas/ibHo20 cmpecy ma ix KoMbiHayji Ha MoKasHUKU
ePOKCUOHO20 OKUCHEHHS /inidis, Na*, K*-AT®a3u, acriapmam- i anariHamiHompaHcgepasu, Mopghos102i4Hy CMpyK-
mypy cepysi Wypis piaHoi cmami. Busig/zieHo 36i/1bWEHHS MPOOYKMIB MEPOKCUOHO20 OKUCHEHHS /1iMioi8 He3a/1eXXHO
Bi0 cmpecy, niosuweHHs akmusHocmi Na*,K*-AT®a3u 8 camyis i ducbasiaHc 8 ii pobomi y camuyb, 3p0CMaHHs
anaHiHamiHompaHcepasu 8 camyis. HalibisibLe HeKpPOo3is BIOMIYEHO MpuU MocmMHamasibHOMYy CMpPeCi 8 cepyi camyis,

rpu KOM6IHOBaHOMY — B caMUUb.

KNMKOYOBI CTOBA: cTpec, wypwu, cepue, NOLWKOAKEHHS.

BCTYT1. OcTaHHIM YacoMm yce GiflbLL BaXK/IMBUM
CTa€ BMBYEHHS BM/IMBY CTPECY Ha OpraHi3M NII0ANHM.
BiguyTTa TpMBOIM, NepeHaBaHTaXKEHHS, MNNoAMHaMIs
BMK/IMKAKOTb HEMPOrymMopasibHi 3MiHW, siKi NPU3BO-
[OSTb 4,0 PO3BUTKY NMCUXOCOMATUYHNX 3aXBOPIOBaHb
[5, 6]. CTpec no-pisHOMY BNAMBAE Ha OCI6 pi3HOI
cTarti[9]. NpeHaTasibHWi1 CTpec Mae bifbLUy MNOLLKO-
[XKyBaslbHY Ait0 Ha OCib 40s10Bi4Oi cTaTi, NocT-
HaTaNIbHU Ta NOEAHAHHSA NPEHaTas/IbHOro i NOCT-
HaTaslbHOro — XiHo4oi [8, 10]. Mpu o06ox BMAax
CTpecy CTpaxaae cepueBo-CyavHHa cuctema [7].
TomMy MeTOw AaHoi po6oTn 6yno BU3HAUUTU
NOLLKOKYBa/IbHWIA BNAVB NpeHaTasibHoro, nocT-
HaTa/IbHOIo CTPecy Ta iX MNOEAHaHHA Ha cepue
LLlypiB pi3HOT cTaTi.

METOAW AOCNIO)KEHHSA. Jlocnian BUKOHAHO
Ha 44 6e3nopoAHNX CTATEBO3PINNX LLypax-camMLsaX
i 48 cammugsx BikoM 3 micsuj. MpeHaTasnbHWii cTpec
BMK/MINK&/IM Y BariTHUX caMuupb 3a CTaHLapTHO
MeToAMKOH [1]. MocTHaTaIbHNUIA CTPEC BUKMKaU
y TBapUH, NoymHatoum 3 1,5-MicauHoro Biky. ix ytpu-
MyBa/I/ B K/TiTKaX 3 0OMEXEHHSM XUTTEBOrO NPO-
CTopy A0 3 MicsUIiB. Y eHb EKCEPUMEHTY LLYpIiB
chikcyBas1 NnpoTArom 1 rof, CIMHKOK A0HK3Y. Kom-
GiHOBaHWiN CTPEC BK/IOYAB NOEAHAHHS Npe- i NoCT-
HaTa/IbHOrO CTPecy.

Jocniay BUKOHaHO 3 I0TPUMaHHSIM HOpM EBpPO-
NelicbKOT KOHBEHLLiT NP0 3aXUCT XPEOETHNX TBAPVIH,
LLIO BMKOPUCTOBYKTLCS AN AOCMIAHMX Ta IHLWNX
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HaykoBuX Uinen (Ctpacbypr, 1986), yxsanu Nep-
LLIOrO HauioHa/TbHOro KoHrpecy 3 6ioetukn (Kuis,
2001) i Hakasy MO3 Ykpaium Big 23.09.2009 p.
Ne 690.

EBTaHazito LypiB MPOBOAUNN LLASIXOM TOTas1b-
HOro KpOBOMYCKaHHS i3 cepLs Nic/si nonepeaHboro
TioneHTa1-HaTpPieBOro Hapkoay (60 Mr-krt macu Tina
TBApPVHWN BHYTPILLHbOYEPEBHO). 151 noaasibLLIOro
eKcrnepMMeHTasIbHOTO A0C/1IMKEHHS 3abupasniv KpoB
i LWIMaTo4kM cepusi. Y KpoBi Ta romoreHari cepus
BM3HAYa/IM KOHLIEHTPALLtO iIOHIB HATpItO Ta KaJlito,
akTuBHicTb Na*,K*-AT®dasu [4]. Takox Ha HaniBas-
ToMaTM4YHOMY GioxiMiuHOMY aHautisaTopi “Humali-
zer-2000” 3 BUKOPUCTaHHAM HabopiB dipmun “Hu-
man” y KPOBi BU3Ha4aUT1 akTMBHICTb acnapTaramiHo-
TpaHcthepasn (ACAT) i anaHiHamiHoTpaHcepasu
(AnAT). CTyniHb CTPYKTYPHUX MNOPYLUEHb OLiHIOBasIA
3a pesynbrataMu CBIT/10BOI Ta nonsipusauiiHoi
Mikpockonii [2]. MpoBoanam gocnimKeHHs Miokapaa
NiBOTO LL/TYHOUKA, Ha SIKMIA Npunagae MakcumMasibHe
HaBaHTaXXEHHS.

CTaTncTnyHy 06p0o6KY LMAIPOBUX AAHNX BUKO-
HaHO Yy BiA4jiNi CUCTEMHUX CTATUCTUYHUX AOCAIIKEHD
TepHONIbCbKOro AepPXXaBHOTO MeANYHOr0 YHIBEp-
cuTeTy imeHi |. A. TopbayeBCbKOro 3a A0MNOMOror
nporpaMHoro 3abesneveHHs STATISTICA 10.0
(“Statsoft”). [JOCTOBIPHICTb PI3HNMLI 3HAYEHb MiX
He3a1EeXHUMU KITbKICHUMW BE/TMYUHAMMW BUSHAYa I
npv HopMasibHOMY po3nogini 3a kputepiem CTblo-
[OEHTa, B iHLUIMX BMNagKax — 3a KpuTepiem MaHHa—
YiTHI.
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PE3Y/ITATU 1 OBFOBOPEHHSA. Y TKaHWHi
cepus iHTaKTHMX TBapuWH BigMIYEHO CTaTeBy pi3-
HULI0 MiXK NOKa3HMKaMun NePOKCUAHOIO OKUCHEHHS
ninigis (MOJ) (tabn. 1). Tak, KOHUEHTpauja nep-
BMHHUX npoaykTis MOJT 6yna ctaTUCTUYHO A0-
CTOBIPHO Gi/IbLIOK Y KOHTPOJSIbHUX CamuiB, LLUO,
MOX/IMBO, MOB’A3aHO 3 IHTEHCUBHILLOK POGOTOH
cepus, BHacNigoK nepeBaxaHHA BM/IMBY CUMMa-
TWYHOT HEPBOBOI CUCTEMU Ha OpraHiaM camuiB i
napacumnaTnyHol HepBOBOI CUCTEMU — HA camMULib
[3]. Mpw BCiX BUAax XpOHIYHOrO NCUXOEMOLIHOIO
CTpecy B cepuli camuiB i camuub criocTepiranm
3HauHy akTmBaLjto npouecis MOJI. CtareBoi pi3HULI
B KOHUEHTpaLUil AieHOBUX KOH'IOratiB npu pisHuX
BMAax CTpecy He BiAMiueHo.

KoHueHTpauis TBK-akTUBHUX NPOAyKTiB 3pO-
cTasia npu BCixX BuAax cTpecy. BigmiueHo Ha
49,15 % (p<0,05) GinbLUe 3HaYEeHHNA MNoKasHUKa B
camuLb, SKi 3a3HaU/In MOCTHaTa/ILHOTO CTPecy, Mno-
PIBHAHO i3 caMuAMU.

Ockinbku BusBeHo 3pocTtaHHa MOJI, mu npo-
Benun MmopdosoriyHe focnimpkeHHs Mmiokapaa. Mpu
po3rnsaai npenaparis y Nonsipu3oBaHOMY CBIT/li B
camLiB, SKi 3a3HaUIM NpeHaTasIbHOro cTpecy, 6yso
BiAMIYEHO KOHTPaKTYpHi 3MiHK kapgiomioumnTis 1|
CTYMeHiB, NOCTHaTa/ILHOTO | KOMGIHOBaHOro — 1l
CTYMNEeHiB. Y camuub Mpu npe- i NocTHaTasIbHOMY
cTpeci Big3Havyanu 3miHu -l cTtyneHis, npu
KOMOGIHOBaHOMY — NOOAMHOKI BOTHULLA MIOLITONI3Y.
OCHOBHUM KpuTepieM 3MiH y Mmiokapgi 6yniu
HasABHICTb AECTPYKTUBHUX YPaOKEHb M’A30BUX BOJTO-
KOH | MOPYLUEHHS iX TMHKTOPia/IbHVX BNAaCTUBOCTEN.

Mpw 3a6apBneHHi Npenaparis 3a lfeHaeHrainHoM
BiAMIYEHO HasiBHICTb BOrHULL, HEKpo3y, sika byna
6iSIbLLIOKO Ccepef, caMLiB 3 NOCTHaTa/IbHM CTPECOM
i camyub 3 KOMBGIHOBaHWM CTPecoM. Y camub 3
npeHaTasibHUM i KOMGIHOBaHMM CTPECcOM MJioLla

HEeKpO3iB, MOPIBHSAHO i3 caMUsaMU LmX Xe rpyn, 6yna
CTaTUCTUYHO OCTOBIPHO BibLLOKO.

OCKiNbKM BUSIBNEHO MOLUKOMXEHHSA Kappio-
MioLmMTiB, M1 AocnimpKyBanv poboty Na* K*-ATdasu
Ta KOHUEHTpaLito IOHIB HaTpito i Kanito B cepui Ta
KpOBI LLypiB (Tabn. 2).

Y KOHTpO/i 6yna 6inbLUIOK KOHLEeHTpaLis ioHIB
HaTpilo B Cepuji Ta KPoBi camuLib NOPIBHAHO i3 cam-
usMm — Ha 18,42 % (p<0,001) i 20,69 % (p<0,02)
BIANOBIAHO. TakoX y camuLb Oyna BULLOK aKTUB-
HicTb Na*,K*-AT®a3n — B 5,29 pasa (p<0,001).

Y cawmuiB, SKi 3a3Hanu cTpecy, BigMiyeHOo
nigBuLLeHHs aktuBHocTi Na* K*-ATd®a3un. 36inb-
LLUEHHS1 aKTUBHOCTI (DepMEHTY Mpu3Beno [0 3po-
CTaHHS BMICTY HaTpito B CMpOBaTLi KpoBi, 0CO6/IMBO
npu npe- i NocTHaTa/IbHOMY CTpeci, ane Lboro
BUSABUOCA HEOCTaTHbO A1 HopMani3alil KOH-
LieHTpaujii HaTpito B cepLi Npy JaHKX BUAax CTPECy.
[HLLIOKO NPUYNHOIO MOXE BYTIN BUAINEHHA HAO/IULLKY
HaTpito 3i 3pyNHOBAHUX KapAioMiOUMTIB, WO Tex
iMOBIPHO, OCKI/TIbKU/ 3pOCTaE KOHLEHTPALLA Kanito B
cupoBarTL KpoBi. Takox y camuiB, SKi 3a3Hasv 6yab-
AKOro AOCNIoKYBAaHOro CTpecy, crnocrepiranm
ABULLE IMMNPUHTUHTY, LLIO MOXHA MNOSICHUTY 3MiHOH0
aBTOHOMHOI perynswji cepuesoi Aif/IbHOCTI.

Y camuup, fAKi 3a3HasIM XPOHIYHOTO CTpecy,
BiAMiYeHO e 36iNbLIeHHs Kanito B cupoBaTLi
KpoBi. Mpwv npeHaTanibHOMY CTPECi 3pocTasia Ti/lbKu
KOHLIeHTpaLis Kanito B cMpoBaTLi KpoBi, L0 TakoX
MOXe CBiguuTK Npo AucbasiaHc y poborti Na* K-
AT®dasn, Nos’si3aHnii i3 HEKPO30M KapL4iOMIOLUTIB.
Mpn nocTHaTasIbHOMY CTPecCi OAHOYACHO 3HWXY-
BaU1acb akTMBHICTb Na*,K*-AT®dasu, L0, 04eBUAHO,
i MOSICHIOE CMOBINIbHEHHA NOBEPHEHHSA Kanilo B
kapgiomiounTn. MNMpu KoMGiHOBaHOMY CTpeci B
camMuLb crocTtepirasin 3MeHLUEHHSA KOHLeHTpaLil
HaTpito B cepLi Ta 36iNbLUEHHS Kasito B cMpoBaTLi

Tabnmusa 1 — 3MiHU NOKa3HUKIB NepoOKCUAHOr0 OKUCHEHHA NiNnigiB, BUK/INKaHI cTpecom,
y cepLi TBapuH pi3HOI cTarti

cammui — n=10) camuLy — n=12)

Bupg ctpecy
KoHTposb = = - =
CraTh (camigi — n=10 npeHarasibHIiA NOCTHATa/IbHMIA K0M6|_HOBaH|/|v|
' (camui — n=12, (camui — n=12, (camui — n=10,

camuuj — n=12) camuuj — n=14)

[ieHoBi KoH'toratu, ym. oa./r-10% ym. of,./kr

Camui 0,317+0,004 0,485+0,014* 0,458+0,023* 0,495+0,031*
* — p<0,001 * — p<0,001 * — p<0,001

Camuuj 0,296+0,006* 0,491+0,015* 0,493+0,022* 0,441+0,023*
#—p<0,01 * — p<0,001 * — p<0,001 * — p<0,001

TBK-aKTUBHi NPoAYyKTN, MKMOSIL/KT

Camui 0,474+0,020 1,062+0,125* 0,881+0,094* 1,12040,097*
* — p<0,001 * — p<0,001 * — p<0,001

Camuuj 0,442+0,018 1,144+0,150* 1,314+0,150*# 1,027+0,135*
* — p<0,001 * — p<0,001 * — p<0,002

#— p<0,05

MpumiTka. TyT i B HACTYMHMX Tabmuax: * — MOKa3HWKM AOCTOBIPHI MOPIBHSAHO 3 KOHTPO/IEM; ** — NOKa3HWKM [O0CTOBIpHi
MOPIBHSAHO 3 NPEHaTa/IbHUM CTPECOM; # — NOKa3HUKM [OCTOBIPHI MOPIBHAHO 3 NOCTHATA/IbHUM CTPECOM; # — MOKa3HWKM [OCTOBIPHI

MOPIBHSHO i3 caMmusamMu.

OPUTTHAJIBHI AOC/II>KEHHA
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Tabnuua 2 — 3mMiHM NoKa3HUKIB HATPIlO i Kanilo B cepui i cupoBartLi KpoBi Ta Na*,K*-ATdasu,
BUK/IUKaHi CTpecoM, y TBapUH pi3HOI cTaTi

OPUTTHAJIBHI JOC/II/I>KEHHA

Bug ctpecy
KoHTponb = = - =
S npeHaTasibHUiA nocTHaTa/IbHWIA KOMGiIHOBaHWi
Cratb (camui — n=10, R R el
cammy — n=10) (caMU,l_ - n:12, (caMLj,l_ - n:12, (caMU,l_ - n:10,
cammui — n=12) camuui — n=12) camuui — n=14)
Hatpiii, cepue, MMOnb/Kr
Cawmui 128,10+1,99 147,17+4,69*% 136,67+3,40 137,304£2,73*
* — p<0,01 * — p<0,02
Camui 151,70+2,91% 149,00+4,34 143,08+4,53 137,86+3,24* **
#—p<0,001 * —p<0,01
** _ p<0,05
Hartpiii, cupoBaTka KpoBi, MMO/Ib//1
Camui 142,60+2,01 196,50+6,44* 178,33+5,54* ** 183,20+4,86*
* — p<0,001 * — p<0,001 * — p<0,001
** _ p<0,05
Camuui 172,10+11,03* 180,50+5,41 168,75+9,95 186,43+3,89
#— p<0,02
Kanii, cepue, MMOsb/Kr
Cawmui 5,63+0,36 5,88+0,21 5,12+0,24** 5,20£0,19**
** _ p<0,05 ** _ p<0,05
Camuui 5,00£0,31 5,42+0,32 5,52+0,29 5,50+0,22
Kaniii, cupoBarka KpoBi, MMO/b//
Cawmui 5,52+0,24 9,27+0,45* 9,17+0,31* 9,43+0,17*
* — p<0,001 * — p<0,001 * — p<0,001
Camui 5,76+0,17 9,32+0,28* 9,42+0,24* 9,70+0,33*
* — p<0,001 * — p<0,001 * — p<0,001
Na*,K*-AT®asza, HMosb PH/(XB-Mr)
Cawmui 0,125+0,012 1,360+0,341* 0,368+0,094* 1,082+0,325*
* — p<0,001 * — p<0,02 * — p<0,01
** _ p<0,02 # — p<0,05
Camuui 0,661+0,149* 0,841+0,290 0,296+0,047* 1,086+0,270
#— p<0,001 * — p<0,05 #— p<0,01

p<0,001) i AnAT y camuub (Ha 25,40 %, p<0,01)
(tabn. 3).

Mpyn KOMBIHOBAHOMY CTPECi akTUBHICTb ACAT
y camuiB 6yna fOCTOBIPHO HAMEHLLOK NOPIBHAHO
3 KOHTPOEM Ta iHLLIMMK BUAaMK cTpecy. B camuupb
He BUSABUN JOCTOBIPHWX 3MiH NOKa3HWKa. 3Ha4eH-
HA ANAT 3pocTasio B camLuiB npu BCix Buaax
CTpecy.

KPOBI, LLIO MOXHA MOACHUTY AMCHa1aHCOM Y PO6OTi
Na*,K*-AT®a3un, nopyweHHAM npouecis aeno-
nsapusadii, BHAcCMigOK pPyiHyBaHHS KapZiomioum-
TiB, Le NniATBepOXYTb OaHi MOPOMETPUYHOIO
aHanisy.

MOLLKOMKEHHS KApAiOMIOLIMTIB MOXe NPU3BECTU
00 umMTOoNi3y. B iHTaKTHUX TBapWH Pi3HOI CTaTi BuY-
ABWUV BULL NOKa3HWKN ACAT y camuiB (Ha 44,26 %,

Tabnuusa 3 — 3MiHU NOKa3HUKIB LIUTONITUYHOTO CUHAPOMY, BUK/TMKaHi CTPECOM,
y TBapWvH pi3HOI cTarti

Bupg ctpecy
KoHTponb = = - =
R npeHaTasibHui nocTHaTasIbHWIA KOMGiIHOBaHWi
CraTb (camui — n=10, . _ . _ A
cammu — n=10) (CaMLI,I. -n=12, (CaMLI,I. -n=12, (CaMLI,I. - n=10,
camuui — n=12) camuui — n=12) camuui — n=14)
AcnaptatamiHoTpaHcdepasa, Oa./n
Cawmui 360,77+19,28 306,29+19,54 316,78+22,31 222,99+11,76***#
* — p<0,001
** _ p<0,01
# - p<0,01
Camuui 250,09+8,55* 254,08+18,96 275,57+21,66 242,31+14,09
#— p<0,001
AnaHiHamiHoTpaHctepasa, Of./n
Cawmui 63,67+4,80 89,563+7,57* 102,11+7,84* 94,72+9,42*
* — p<0,02 * — p<0,001 * — p<0,01
Camuui 79,84+1,73* 88,40+7,49 95,27+7,42 81,07+4,09
#— p<0,01
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Ockinbkn ANAT fiokasizoBaHa nepeBaxHo B
LMTO30/1i KMITWH, a Npu BCiX BUAax CTpecy B camu,iB
BUSB/MIEHO MOPYLUEHHS MPOHWUKHOCTI MembpaH, To
Lie MOXe BKa3yBaTy Ha 3HVKEHHS (PYHKLLT BHYTPILLHIX
opraHiB. TakoX y camuiB 3 npeHaTaslbHUM i KOM-
6iHOBaHMM CTPECOM BiMiYeHO ABULLE IMMPUHTUHTY.
B camuiB 3 KOMGIHOBaHVM CTPecoM BUSAB/IEHO
MeHLUe 3HavyeHHA ACAT NOpIBHAHO 3 TBapuHamu 3
npe- i NOCTHaTa/IbHM CTPECOM, L0 MOXHa pO3-
LiHIOBaTV K HEOOHAKOBE HEKPOTUYHE YpaXKeHHS
opraHis.

TakMM YMHOM, BUSIB/IEHO CTaTEBI BIAMIHHOCTI Y
pearyBaHHi MO/IOAUX LUYPIB Ha NMpeHaTalbHUi,
nocTHaTa/lbHWIA | KOMBIHOBaHWIA XPOHIYHWIA Ncuy-
XOEeMOLiiHNIA cTpec.
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W. P. Muy, O. B. fleHechnnb
TEPHOIMO/IbCKWV FOCYAAPCTBEHHbBIN MEAVLIMHCKA YHUBEPCUTET UMEHU U. . TOPEAYEBCKOIMO

OCOBEHHOCTH IOBPEXJAFOIIEIO JIEVCTBUS XPOHUYECKOI'O CTPECCA HA
CEPALE KPBIC PASHOTO ITOJIA

Pe3ome
WccnedoBaHo B/1UsiHUE XPOHUYECKO20 fnpeHama/ibHO20, NoCmHama/ibHo20 cmpecca U UX KOMOUHayuu Ha
rokazame/siu nepokcUOHO20 OKuc/1ieHuUs iunudos, Na*,K*-AT®asbl, acnapmam- U ajaHuHaMuHompaHcghepasbl,
Mopghbosio2udecKyo cmpykmypy cepoya KpbIC pa3Ho20 o/1a. Beisis/leHo ysesiudeHue npooyKmos rnepoKCcUOHO20
OKUC/IEHUST /IUNUO0B HE3aBUCUMO OM cmpecca, rnosbiueHue akmusHocmu Na*,K*-ATdasbl y camyos u ducbasiaHc
8 ee pabome y caMOK, Bo3pacmaHue a/laHuHaMuHompaHcgepasbl y caMmyos. Halibosibuwee Ko/1u4ecmso HEKPO308
OMMEY€eHO fpuU MocmHamasibHOM cmpecce 8 cepoye camyos, rMpu KOMOUHUPOBAHHOM — Y CaMOK.

K/TKOYEBBIE C/10OBA: cTpecc, KpbICbl, cepfLie, NoBpexaeHue.

I. R. Mits, O. V. Denefil
I. HORBACHEVSKY TERNOPIL STATE MEDICAL UNIVERSITY

FEATURES OF THE DAMAGING EFFECT OF CHRONIC STRESS ON RATS’ HEART
OF DIFFERENT SEX

Summary
We investigated the effect of chronic prenatal, postnatal stress and their combination on changes in lipid
peroxidation, Na*,K*-ATPase, AST and ALT, the morphological structure of the rats’ heart of different sex. It was
revealed the increase in lipid peroxidation products, increase in the activity of sodium-potassium ATPase in males
and the imbalance of its work in females, an increase of ALT in males. Most increase of necrosis’ amount was
observed at postnatal stress in the heart of the males, combined — in females.

KEY WORDS: stress, rats’, heart, damage.
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