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3MIHMU ITPOLECIB IIEPOKCAHOT'O OKUCHEHHSA JIITIIAIB
Y KPOBI 11 YPIB-CAMIIB, SAKI 3A3HAJIA CTPECY

Bcmyn. Cmpec Ha Cb0200Hi € OOHIEH 3 OCHOBHUX MPO6/1eM Cb0200EHHST HEe Mi/lbKU 8 YKpaiHi, ane U y 8BCboMy
csimi. lljorpasda, cmpec rnpu3sooums 00 YUKOOXEHHS Pi3HUX Op2aHi8 | cucmeM He B8 yCiX, y YacmuHu 8iobysa-
embcsi adanmauyisi 00 Hb020. BusdeHHsI BI1/iuBYy pPi3HUX Modesiell cmpecy, 30Kpema 3’scyBaHHsI MexaHi3mis ix Oii Ha
0opeaHisM, € akmyasibHUM.

Mema 00c1id)KeHHs1 — OUiHUMU aKkmusHICMb MPOoYecis NnepoKCUOHO20 OKUCHEHHS /1inidis y Kposi Wypis-cam-
uis, siKi 3a3Hasiu cmpecy.

Memodu docnidweHHs. [JOCnidu BUKOHAHO Ha 48 Ginux wypax-camysix AiHii Bicmap sikom 3,5-4 micayi. Ix
MooiIU/IU Ha Yomupu 2pynu: 1-wa — KOHmMpo/ib, 2-2a — cmpec 24 200 3 pa3u (Cmpec 1); 3-msi — cmpec 24 200
4 pa3u (Cmpec 2); 4-ma — cmpec 72 200 4 pa3u (Cmpec 3). Cmpec BUK/IUKA/U W/ISIXOM M’SIKOI ¢ghikcayil mxkaHUHOH
msapuHuU Ha dowjeyyi npomsi2oM 1 200 CUHKOK OOHU3Y. B 2-0i epyni cripuduHsi/iu cmpec KOXHUX 24 200 3 pasu,
y 3-U0 — KOXHUX 24 200 4 pa3su, 8 4-U — KOXHUX 72 200 4 pa3su. Y cuposamuyi Kposi BU3Hayasiu CyrnepoKcuooucMy-
maz3Hy (COL) i kamanasHy (KAT) akmusHicmb, KOHUeHmpayito dieHoBUX, mpieHosuX KoH'toeamis (K, TK), ocHoB
Wugpcha (OLL), TEK-akmusHuUx rpodykmis (TBK-ar).

Pe3ynbmamu Ui 062080peHHs. [lpu Cmpeci 1, nopisHsIHO 3 KOHMPOsieM, 3poc/u nokasHuku K, TK, OLL,
TEK-an. BiomidveHo niosuweHHsi CO/4 i KAT akmusHocmi. [Npu Cmpeci 2, nopisHsIHO 3 KoHmposiem, svicm K
36i/1bUBCS | He BIOPI3HSBCS BIO 3HAYEHHST mBapuH 2-1 2pynu. Y yiti 2pyni wypis piseHb TK 8UsIBUBCST BUWUM 10piB-
HSIHO 3 KOHMpPoOosieM i ByB HWXYUM, HixX y 2-0 epyri. Bmicm OLL 3pic ma 6y8 6i/1bWUM MOPIBHSIHO 3 2-H0 2pYroHK. PiBeHb
TBK-an, MopigHsIHO 3 KOHMPOsieM, MIOBUWUBCS i 6yB 6i/IbWUM, HX y 2-U 2pyrii. [TopisHAHO 3 KOHMposiem CO/L ak-
MuBHICMb He 3MiHU/1acs ma 6ys1a HUXYor0, HiX y 2-U epyni, KAT akmusHicmb, MopisHSIHO 3 KOHMPOJ/ieM, 3HU3U/1acs
i 6yna meHworo, Hix y 2-U apyni. Mpu Cmpeci 3 smicm /K, MopisHsIHO 3 KOHMPo/ieM, 3pic ma 6y8 6i/1bWUM, HXX Y
2-U i 3-ti epynax. Mpu Cmpeci 3 piseHb TK nepesuwjysas nokasHUKU KOHmMposito, 2-i i 3-i epyn. Bmicm OLL 3HU3UB-
¢ ma 6yB8 MEeHWUM OPIBHSHO 3 2-10 | 3-10 epynamu. PiseHb TBK-arl, NopisHSIHO 3 KOHMpPosieM, Nidsuwuscs ma 6ys
6istbwum, Hix y 2-U i 3-U epynax. [NopisHAHO 3 koHmMposiem COZL akmusHICMb PI3KO 3HU3UIACS | By/1a MEHWOHK, HXK
y 2-0 i 3-U epynax, KAT akmusHiCmb, NMOpIBHSIHO 3 KOHMPO/IEM, 3pocs1a ma 6y/1a 6i/ibluoro, Hx y 2-0 i 3-U epynax.

BucHosKu. [pu cmpeci, ujo MoBMOPHEMbLCS MPUYi KOXHUX 24 200, BUHUKAE adanmayisi meapuH, npu cmpe-
ci, skuli noBmoproembCsl 4 pasu KoXHUX 24 200, — ix dusadanmauyis, npu cmpeci, Wo nosmopremscsi 4 pasu
KOXHUX 72 200, — BUCHAXXEHHS.

K/TIOYOBI C/TOBA: nepokcuaHe OKUCHEHHS NiNnifiB; aHTUOKCUAAHTHA aKTUBHICTb; CTPEC; KPOB; LLypu.

BCTYT1. CTpec Ha CbOrofHi € ofHi€ 3 OC-
HOBHMX NMPOG/IEM CbOrOAEHHS HE TifIbKM B YKpaiHi,
ane iy Bcbomy cBiTi [1]. LLlonpasgaa, cTpec npun3so-
ONTb 10 YLLKOKEHHS PI3HMX OpraHiB i CUCTEM He
B YCiX, Y 4YacTuHu BigbyBaeTbcs aganTtauis fo
HbOTO0. B fiesknx noaei cnoctepiraoTb YLLKOKEH-
HS PI3HUX OpraHiB i CUCTEM 3 PO3BUTKOM MCUXOCO-
MaTUYHOI natonorii [2]. OujiHKa AKOCTI XUTTA Taknx
oci6 gyxe Baroma [3], anie BUBYEHHS CTaHy opra-
HI3MY, 30Kpema KNiTMHHUX MeMOpaH, € TaKOX BadK-
JIMBUM, OCKI/TbKM CTPEC MOXE CMPUYNHUTY PO3BUTOK
cepLeBO-CyAMHHOT NaTosorii, NoOpYLUIEHHS iIMyHO0-

© 0. B. leHedpinb, €. B. Mosrosa, T. A. Apowuexko, A. M. MpuLwu-
nsik, K. €. tOpiis, 2023.

riYHOT peakTUBHOCTI, eHAOKPUHHY AUCPEerynsauito.
Baxke CnpuiiHATTA cuTyauii MOXe BUKIMKaTh
PO3BUTOK MOCTTPaBMATUYHOIO CTPECOBOIO PO3naay
[4, 5]. Oco6MBO HEGE3NEYHMM € Aenpecis | Tpu-
Bora [6]. BOHM MOXyTb CynpoBoXyBaTh b6arato
NaTosIoriyHNX CTaHiB [7]. BUBUEHHSA BNIMBY Pi3HUX
Mogeneli CTpecy, 30kpemMa 3'siCyBaHHs MEXaHi3MiB

X AT Ha opraHi3m, € akTyasibHUM.

MeTa foC/iAXEeHHS — OLHUTY aKTUBHICTb NPO-
LeciB NepoKCUAHOr0 OKUCHEHHA NiNiAiB Yy KPOBI
LLYypiB-CaML,iB, SKi 3a3HaIN CTPecCy.

METOAV AOCNIIKEHHSA. locniay BUKOHAHO
Ha 48 6inux wWwypax-camuax NiHii Bictap Bikom
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3,54 micsii. Ix noginunm Ha yoTUpK rpynu: 1-wa —
KOHTpOSb; 2-ra — cTpec 24 rog 3 pasn (Ctpec 1);
3-ta—cTpec 24 roa 4 pasu (CTtpec 2); 4-1a— cTpec
72 10p,4 pasn (Ctpec 3). CTpec BUKIMKaUTU LLISXOM
M’SIKOT (ikcalil TKAaHWHOK TBapWHU Ha AoLueyli
npotsarom 1 rof, CNvHKOW AoHU3Y [8]. B 2-i rpyni
CMPUYNHAIN CTPEC KOXHMX 24 rof 3 pasun [8],y 3-ii —
KOXHUX 24 rof, 4 pasu, B 4-i — KOKHUX 72 rof, 4 pasu
[9]. Y cupoBaTLi KpoBi BU3HAYasM CyrnepokKcua-
avcmytasHy (COQJ) i katanasHy (KAT) akTUBHICTb
[10], KoHLeHTpaL,o AiEHOBWX, TRIEHOBKX KOH'tOraTis
(8K, TK), ocHoB LUudpcha (OLU), TEK-akTUBHMX
npogykTis (TBK-am) [10, 11].

EBTaHasito LypiB 34iCHIOBa/IN LUJIAXOM TO-
TaNbHOIO KPOBOMYCKaHHA i3 cepus nicna norne-
pefHbOro BUKOPUCTAHHA TiOMeHTasl-HaTpieBoro
Hapko3y (60 Mr-kr* macu Tisila TBApVHW BHYTPILL-
HbOYEepPEBHO).

Yci ekcnepuMeHTU NPOBOAM/IN B NEPLLI Noo-
BUHI aHA npu Temnepatypi 18-22 °C, BigHOCHIM
BonorocTi 40—60 % i ocsiTneHocTi 250 nk. Jocnign
BMKOHAHO 3 AOTPMMaHHAM HOPM EBpPOMNENCcbKoT
KOHBEHLLT MPO 3axMCT XpebeTHUX TBapWH, WO BU-
KOPWCTOBYHOTLCA /19 AOCNIAHUX Ta IHLLMX HAYKOBUX
uinen (Ctpacb6ypr, 1986), yxsanu NepLuoro Haujo-
HaUTbHOTO KOHrpecy 3 6ioeTuku (Kuis, 2001) i Haka-
3y MO3 Ykpainu Big 23.09.2009 p. Ne 690.

BiporigHiCTb OTpUMaHUX BiAMIHHOCTEN MiX
pesynbratamu (MiHiMa/lbHUIA PiBEHb 3HAYYLLOCTI
p<0,05) ouiHoBaNM 3a [40OMOMOroOK KpUTEPIiB
Kpyckana — Yonnica Ta HetomeHa — Kelinca (npo-
rpama BioStat, AnalystSoft Inc.).

PE3Y/IbTATU A OBIFOBOPEHHS. Y TeapuH
i3 CTpecom 1, NOpPiBHAHO 3 KOHTPO/IEM, BiAMIYEHO
3pocTaHHA KoHueHTpauii K Ha 28,1 % (p<0,001),
a TK — Ha 43,9 % (p<0,001) (tabn. 1). ¥ wypis i3
Ctpecom 2 BmicT [K, NOPIBHAHO 3 KOHTPOJIEM,

36inbLwmBcea Ha 18,8 % (p<0,001) i He Bigpi3HABCA
BiJ, MOKa3HVKa TBAPUH 2-i rpynu. Y Wi rpyni Lwypis
piBeHb TK BUABMBCSA BULLM, MOPIBHAHO 3 KOHTPO-
newm, Ha 33,7 % (p<0,001) i 6yB HWXYUM, HIK Y
TBapuH 2-i rpynu, Ha 7,1 % (p<0,05). ¥ wypis i3
Ctpecom 3 BmicT [K, MOPIBHAHO 3 KOHTPO/IEM, 3piC
y 4,3 pasa (p<0,001) i 6yB BULLMM, HDX Y TBapWH
2-irpynu, B 3,4 pa3sa (p<0,001) i 6isbLUnM, nopis-
HAHO 3i Wwypamu 3-i rpynu, B 3,6 pasa (p<0,001). Y
Ui rpyni Wwypis pieHb TK BUSBMBCS BULLMM, NO-
PiBHAHO 3 KOHTponewMm, y 4,5 pasa (p<0,001) i 6ys
GiNnbWMM, HDX Yy TBapuH 2-i rpynu, B 3,1 pasa
(p<0,001) Ta BMLLMM, NOPIBHAHO 3i LWypamu 3-i rpy-
nu, B 3,4 pasa (p<0,001).

Y TBapuviH i3 CTpecom 1, NOPiBHAHO 3 KOHTPO-
neM, BiMiYeHO 3pocTaHHA KoHueHTpauii O Ha
13,1 % (p<0,001), a TBK-an—y 2,1 pa3sa (p<0,001)
(Tabn. 2). Y wypis i3 Ctpecom 2 BmicT OLL, nopis-
HAHO 3 KOHTposieM, 36inbWMBCA y 2,1 pasa
(p<0,001) i 6yB BMLLWM, HDX Y TBAPWUH 2-T Tpynu, Ha
89,2 % (p<0,001). PiBeHb TBEK-an, nopisHAHO 3
KOHTposieM, 3picy 3,1 pasa (p<0,001) i 6yB BALLUM,
HDK y TBapuH 2-i rpynu, Ha 46,5 % (p<0,001). ¥
Lwypis i3 Ctpecom 3 koHueHTpais OLL, nopiBHAHO
3 KOHTpO/ieM, 3Hu3unacsa Ha 33,5 % (p<0,001) i
6yna MeHLLO, HX y TBapuH 2-i rpynu, Ha 41,2 %
(p<0,001), a nopiBHAHO 3i LWypamn 3-1 rpynu — Ha
68,9 % (p<0,001). PiBeHb TBK-an, nopiBHsAHO 3
KOHTpOsieM, 3picy 4,2 pasa (p<0,001) i 6yB BALLUM,
HDK y TBapuH 2-i rpynu, Ha 99,4 % (p<0,001), a
NnopiBHAHO 3i wypamn 3-i rpynu — Ha 36,1 %
(p<0,001).

Y wypis i3 CTpecom 1, NOPiBHAHO 3 KOHTPOIEM,
BiAMIYEHO NiABULLIEHHSA CynepoKcuaAMCMyTasHOT
aKkTMBHOCTI Ha 31,2 % (p<0,001), a kaTasia3Hoi — Ha
39,9 % (p<0,001) (Tabsn. 3). ¥ TBapuH i3 CTpecom 2
CO[, akTUBHICTb, MOPIBHAHO 3 KOHTPOSIEM, HE 3Mi-
HWacs i 6yna HUKYOL0, HiX Y LLYpIB 2-1 rpynu, Ha

Tabnmua 1 — 3MiHM NOKa3HUKIB NepPOKCUAHOI0 OKUCHEHHA NinigiB y cupoBartui KpoBi wypiB (M+a, n=12)

[pyna TBapuH MokasHmK
[OK, ym. oa./mn TK, ym. og./mn
1-11a — KOHTPO/b 0,996+0,016 1,016+0,019
2-ra—Ctpec 1 1,276+0,048* 1,462+0,032*
3-19 — C1pec 2 1,183+0,052* 1,358+0,062***
4-ta— Ctpec 3 4,324+0,064* **xx* 4,586+0,074***xxx

Mpumitka. TyT i B Tabnuuax 2, 3: * — BiporigHi BigMIHHOCTI 3 KOHTPONEM; ** — BiporifgHi BigMIHHOCTI 3 TBapUHaMu 2-i rpynu;

*** _ BiporigHi BIAMIHHOCTI 3 TBapuHamu 3-i rpynu.

Tabnmuya 2 — 3MiHU BTOPUHHUX NOKa3HUKIB NepoKCUAHOro OKUCHEHHSA NinigiB y cupoBarLi KpoBi WwypiB

(Mtc, n=12)
[oka3HuK
Fpyna TeapuH OL, ym. og./mn TBK-an, Mkmonb/n
1-1a — KOHTPO/Ib 1,314+0,074 1,042+0,018
2-ra—Crtpec 1 1,486+0,042* 2,186+0,046*
3-1a — Ctpec 2 2,812+0,056*** 3,202+0,062***
4-ta— C1pec 3 0,87440,034****** 4,358+0,044******
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Tabnuua 3 — 3MiHN aKTUBHOCTiI aHTUOKCUAAHTIB Yy cupoBartLi KpoBi wypis (M+o, n=12)

[pyna TBapuiH - MokasHmk .

CO/Jl aKTUBHICTb, NUT. 04,./MnN KAT akTUBHICTb, MKaT/N
1-l1a — KOHTPO/b 0,980+0,022 1,038+0,102
2-ra—Ctpec 1 1,286+0,054* 1,452+0,088*

3-19 — Ctpec 2 1,024+0,074** 0,756%0,084***
4-ta— CTtpec 3 0,54440,032%***** 2,01640,084******

20,4 % (p<0,001). KatanasHa aKTUBHICTb, MOPIBHS-
HO 3 KOHTPO/IeM, 3MeHLIMAacs Ha 27,2 % (p<0,001)
i By/1a HMKYOH0, HXX Y TBApWH 2-1 rpynu, Ha 47,9 %
(p<0,001). ¥ wypis i3 Ctpecom 3 COJ], aKTUBHICTb,
MOPIBHAHO 3 KOHTPOMEM, Pi3KO 3MeHLUnnacsa Ha
44.5 % (p<0,001) i Byna HWKYOI, HXX Y TBAPUH
2-i rpynu, Ha 57,7 % (p<0,001), a NOpIBHAHO 3i
Wwypamu 3-i rpynu —Ha 46,9 % (p<0,001). Katanas-
Ha aKTUBHICTb, MOPIBHAHO 3 KOHTPO/IEM, MiABULLN-
nacsa Ha 27,2 % (p<0,001) i 6yna 6inbLUO0, HIX Y
TBapuH 2-1 rpynu, Ha 38,8 % (p<0,001), a nopiBHA-
HO 3i Wwypamu 3-i rpynu —y 2,7 pasa (p<0,001).
OTxe, CTpec BUK/IMKAE aKTMBaLit0 NMPOLECiB
MePOKCUMAHOTO OKUCHEHHSA ninigis. Ctpec 1, kpim
30ibLUEHHA BMICTY NPOAYKTIB NEPOKCUAHOIO OKMC-
HEHHA NiNiAiB, CNPUYNHAE NISBULLIEHHA aHTUOKCK-
[OaHTHOT aKTMBHOCTI y KPOBI. Mpu LbOMy 3pocTae
piBEHb KiHLEBUX MPOAYKTIB NMEPOKCUOHOIO OKMUC-
HEHHS NiNigiB, WO MOXHAa OLiHUTK fAK LWBUAKE
3HELUKOPKEHHS NEPBUHHUX | BTOPUHHUX NPOAYKTIB
NepOKCUAHOIO OKUCHEHHSA MiNifiB aHTUOKCUAAaHTa-
Mu. CTpec 2, KpiM 3pOCTaHHA BMICTY MPOAYKTIB
NepOoKCUAHOIO OKUCHEHHS NiNiAiB, BUKIMKaE BinbLue
NiABULLEEHHA PIBHA KIHLEBWX NPOAYKTIB Nepokcua-
HOI0 OKWUCHEHHSA MiMifiB, L0 MOXHa po3rnsagartu Ak
LUBUAKE 3HELUKOMKEHHA NEPBUHHUX i BTOPUHHMX
NPOAYKTIB NEPOKCUAHOrO OKUCHEHHA Ninigis. IMo-
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CHANGES IN LIPID PEROXIDATION PROCESSES IN THE BLOOD

OF STRESSED MALE RATS

Summary
Introduction. The problem of stress is currently one of the main problems not only in Ukraine, but also in the
whole world. True, not everyone is damaged by stress, some adapt to stress. Studying the impact of various types
of stress, in particular, identifying the mechanisms of their impact on the body, is relevant.
The aim of the study — to evaluate the activity of lipid peroxidation processes in the blood of rats of various

conditions that have undergone stress.

Research Methods. The study was performed on 48 white male Wistar rats aged 3.5-4 months. The animals

were divided into 4 groups: 1 — control, 2 — stress 24 hours, 3 times (Stress 1), 3 —stress 24 hours, 4 times (Stress 2),
4 — stress 72 hours, 4 times (Stress 3). Stress was induced by gently fixing the animal with tissue on a board for 1
hour with its back down. Group 2 was stressed every 24 hours three times, group 3 was stressed every 24 hours
four times, and group 4 was stressed every 72 hours four times. Superoxide dismutase and catalase activity were
determined in blood serum (SOD, CAT), concentration of diene, triene conjugates (DC, TC), Schiff's bases (SB),
TBA-active products (TBA-ap).
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Results and Discussion. At Stress 1, due to control, DC, TC, OSH, TBA-ap were increased. The growth of
SOD and CAT was noted. At Stress 2, due to the control, the content of DC increased and did not differ from animal
group 2. TC in this group of animals became higher, than in control and were smaller, compared to group 2. The
content of SB increased and was higher compared to animals of group 2. TBA-ap, respectively, with the control,
increased, and were higher, respectively, with the 2nd group. Compared to the control, SOD did not change, and
was smaller compared to group 2. CAT, in addition to the control, decreased, and was smaller, than in the animals
of group 2. At Stress 3, compared to the control, the content of DC increased, and was higher, compared to group
2, and greater than animals of group 3. TC at Stress 3 were higher, respectively, in control, 2 and 3 groups of rats.
The content of SB decreased, and was smaller, than in the animals of groups 2 and 3. TBA-ap, respectively, with
the control, increased, and were higher, confirmed with 2 and 3 groups. Compared to the control, the SOD decreased
sharply and was smaller compared to the Stress 1 and Stress 2 groups. The CAT, in accordance with the control,
increased and was greater due to the animals of the 2 and 3 groups.

Conclusion. In the stress, which was repeated three times every 24 hours, the adaptation of the animals
devepoled. In the stress, which was repeated four times every 24 hours, dysadaptation of animals is observed. In
stress, repeated four times every 72 hours, exhaustion is observed in the animal.

KEY WORDS: lipid peroxidation; antioxidant activity; stress; blood; rats.
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