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PE®EPAT

Jumiomuas pabota, 51 crpanuna, 3 crond4yaTeie guarpammsbl, 4 TaOmuipl, 1
PUCYHOK, 82 UCTOYHUKA JIUTEPATYPHI.

AHTUOKCHUJIAHTHBIE OEPMEHTDHI, AKTHUBHBIE ®OPMBI
KHUCJIOPOJIA, CYIIEPOKCUJJAVCMYTA3A, KATAJIA3A,
METABOJIMYECKUI CHUHIPOM, MEJIATOHHMH.

O0BbeKT ucc/ie0BaHus: B3pOCIbIe caMIlbl Kpbic tuHNKM Wistar, Becom 230-250

Heas wuccienoBanusi: U3y4YCHUE BIUSHUS MEJAaTOHWMHA Ha YPOBEHb
OKHCIIUTEJIBHOTO CTPECcCa, KOTOPBIM B CBOIO OYEPE/Ib XapaKTEPU3YeTCsl U3MEHEHUEM
AKTUBHOCTU OCHOBHBIX aHTHOKCHUIAHTHBIX (DEPMEHTOB, Y KPBIC B paMKax MOJENu
AKCIIEPUMEHTAILHOTO META00JIMUECKOTO CUHIPOMA.

MeToabl uccae0BaHMS: CTIEKTPOPOTOMETPUUECKUN U CTATUCTUYCCKUI.

[TocraBnena wu OXapakTepu3oBaHa  MOJETb AKCIIEPUMEHTAIBHOTO
MEeTa00JIMYECKOr0 CHHApPOMAa Yy KpbiC. bBbUIO  BBISIBICHO, YTO pa3BUTHUE
MeTa00JIMYECKOr0  CHHJIpPOMa  COMPOBOXKIAETCS  IOBBIIGHHMEM  aKTUBHOCTH
CYNEepOKCUIUCMYTa3bl, KaTajda3bl M COJEp)KaHUS LEpPYJIOIIa3MUHA, KOTOpbIE
ABJISIFOTCSI OCHOBHBIMU KOMIIOHEHTAMHM aHTHOKCHUJAHTHON CUCTEMBbI KpOBU. Takke
yBennuuBaiuch KoHeHtpauu TP, XC u riiroko3bl B IJ1a3Me.

HccnenoBanue yaenbHOM aKTUBHOCTH KaTajla3bl B T'€MOJIM3ATE SPUTPOLIMTOB
MOKAa3aJI0 CTATUCTUYECKU 3HAYUMBIE PA3Wyvsd B 3HAUYCHUAX YACIbHOW aKTUBHOCTHU
dbepMeHTa y KpbhIC C META0OJIMYECKUM CHHAPOMOM OTHOCUTEIBHO KOHTPOJIbHOM
rpynnbl. Tak akTUBHOCTB KaTayia3bl B remMosin3are KpoBu y Kpeic ¢ MC yBennuumiach
Ha 16%, a B ma3me — Ha 34%. AktuBHocTh COJI B remosiuzare Bo3pocia B 5,6 pas, B
mia3Me — 9yTh OoJblie, 4yeM B 2 pasa. M3MeHeHus 3aTpOoHYJN TaKkKe W aKTUBHOCTH
uepyJiorjaasmMuHa: y Kpbic ¢ MC akTUBHOCTB LIEpYJIOIIa3MUHA yBeauuuiachk Ha 12%.

bbl10 yCTaHOBJIEHO, YTO BBEICHUE MEIATOHUHA 3/I0POBBIM KPHICAM U KPBICAM C
MC cHmKaeT akTUBHOCTh (DepMEHTOB aHTHOKCHAaHTHOM 3amuThl — CO/l, kaTanasbl u
HepyJIommia3sMiuHa. DTO MOXKET OBITh CBSI3aHO CO CHIDKEHHMEM Harpy3Ku Ha (hepMEHTHI
AHTUOKCUIAHTHON CHUCTEMBI.

IIpu cpaBHeHUH TMOKa3zaTeliell IIa3Mbl KPOBM KOHTPOJBHBIX Tpym (C
MEJATOHUHOM M 0€3), CTOUT OTMETUTh, YTO BBEJECHHUE MEJIAaTOHMHA HE OKAa3bIBaCT
BJIMSTHUE Ha TOKa3aTeIN aKTUBHOCTEW HCCIEAYyEeMbIX (DEPMEHTOB M KOHIIEHTPAIlUU
TPI" u XC. Bp10 0TMEUEHO HE3Ha4YuTeNbHOE CHIKeHUEe koHueHTpanuu TPI, XC u
II0KO3bl Yy Kpbic ¢ MC U MEIaTOHMHOM IO CPAaBHEHHIO C KpPbICAMH, KOTOPHIM HE
BBOJIUJICA MEJIATOHHH, OJTHAKO YPOBHHU MMOKAa3aTeJIed OCTABAINCH BBIIIIE HOPMBL.

ExenneBHoe BHYTpHOPIOIMIMHHOE BBEJICHUE MEIIATOHMHA KphiCaM B Te€YeHUe 3
HEJIeNIh MMPUBETI0 K U3MEHEHUIO aKTUBHOCTH (DEPMEHTOB aHTHOKCHJIAHTHOU CHCTEMBI
OTHOCUTEIBHO MHTAKTHBIX Kpblic. HaOnrogaercss CHIKEHHE aKTUBHOCTH KaTayla3bl B
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reMojiu3aTe B 2 pasa, B IUIa3Me K€ KPOBU CHIDKEHHE aKTUBHOCTH KarTaja3bl ObLIO
HE3HAYUTENbHBIM. Takke ObL10 3aMeueHo cHmKeHne aktuBHOCTH COJI: B remonm3are
B 1,6 pa3 OTHOCUTENBHO MHTAKTHBIX KPBIC, TOTJA KaK B IIa3Me KPOBU CHUKEHHE OBLIO
HE3HAYUTENbHBIM. UTO KacaeTrcs uUepyJolla3MHHA, TO €ro aKTHUBHOCTb y KpBIC,
KOTOPBIM BBOJAWJIM MEJATOHHWH, CYLIECTBEHHO HE CHU3WIACh OTHOCUTEIBHO
MHTAKTHBIX KPbIC (M3MEHEHHE COCTaBHIIO OKOJI0 1%).

IIpu cpaBHEeHHMH mNoOKa3aTened aKTUBHOCTH ()EPMEHTOB AHTUOKCHIAHTHOM
cuctemsl Kppic ¢ MC u kppic ¢ MC, KOTOpbIM BBOJWJIM MENATOHUH, TAKXKE MOXKHO
3aMETUTh CTATUCTUYECKU 3HAYMMbIE pa3iuuus. Tak, aKkTUBHOCTb KaTajlasbl B
remonu3are y kpbic ¢ MC, noiay4JaBImmnx MeJaTOHUH, B 2 pa3a HHXKE, 4eM y Kpbic ¢ MC.
AxtuBHOCTH CO/I B remonu3are y kpsic ¢ MC, KOTOpBIM BBOJIWIIA MENATOHUH, HAa 61%
HWKeE, 4eM y KpbIc ¢ MC, HE Moay4aBIIMX MEJTATOHUH.



PO®EPAT

JpimnomHas npaua, 51 craponka, 3 ciaynkoBbIs Awisirpambl, 4 TaOmiusl, 1
MaJItOHaK, 82 KpbIHILBI JITApaTyphl.

AHTBIAKCIJIAHTHBISI ®EPMEHTBI, AKTBIVHBISI ®OPMBI kicnapony,
CVYIIEPAKCIAABICMYTA3A, KATAJIA3A, METABAJIIYHBI CIHAPOM,
MEJIATAHIH.

AO'eKT 1acieraBaHHs: TapOCIBIS CaMITbl TaIykoy i Wistar, Baroi 230-250

MbdTa fgaciemaBaHHsi: BBIBYUSHHE YIUIBIBY MEJIATOHIHA Ha  Y3POBCHB
aKicIsUTbHAra CTpacy, SKi ¥ CBal 4apry xapakTapbl3yela 3MSHECHHEM aKThIYHACII
ACHOYHBIX  AHTBIAKCIJAHTHBIX (GepMeHTay, Yy Nanykoy Yy paMKax Majadil
JKCTEphIMEHTAIbHAra MeTalasiuyHara CiHaIpoMmy.

MeTtaabl 1acieqaBaHHs: ClIEKTpadOTaMETPbIYHBI 1 CTaTHICTHIYHBI.

[Tacraynena i axapakrapbl3aBaHa MaJIdJib SKCIIEpbIMEHTaIbHAra MeTadaaiyHara
ciHapomy ¥V mamykoy. Belmo BeIAyeHa, mMITO pa3Bilieé merabaliyHara CiHIPOMY
CynpaBaJ/i>kaelllla MaBbIIIIHHEM AaKThIYHACLl CYHEepOKCHIJIUCMYTa3bl, KaTanasbl 1
3MECTy  IepyJiolia3MmiHa,  sKis  3'IyJsioIa  acCHOVHBIMI  KaMIlaHEHTami
aHTBIAKCiJaHTHAM C1CTAMBI KpbIBl. Takcama maBstmiuBaiicst kanipHTpanbil TP, XC 1
TJIIOKO3BI ¥ TJ1a3Me.

JlacnenaBanHe Ya3enbHall aKTBHIVHACII KaTaja3bl ¥ T'eMOJI3aT SpbITpalbITay
nakaszajga CTaThICThIYHA 3HAYHBIA aJPO3HEHHI ¥ 3HAYDHHAX YJI3€JIbHAM aKThIYHACII
dbepmenTa ¥ namykoy 3 MeTabaliuHbIM CiHAPOMaM aJHOCHA KaHTPOJIbHAH Ipynbl. Tak
aKTBIYHACIh KaTajasbl ¥ remodiizaie KpbiBi ¥ namykoy 3 MC nassmniusuiacsa Ha 16%, a
y mnazme - Ha 34%. AxrteiyHacis CO/l y remomizatie y3pacna ¥ 5,6 pa3oy, y mniazme -
KphIXy OoJiblll, YbiM y 2 pa3bl. 3MEHBl 3aKpaHyJi Takcama 1 aKThIyHAcCIb
PpyiamasMiny: y naiykoy 3 MC akTeIyHAcHh LIPpYJIAMIa3MiHy MaBsulivbLIacsa Ha
12%.

brino ycranoynena, mro yBsA3eHHE METaTOHIHA 3/1apOBBIM MaIlyKaM 1 aIfyKam
3 MC 3Hixae akThIyHaclb (pepMeHTay anThiakciganTHail abaponsl - COJl, kaTanassl i
1ppynamiasMiny. ['9ra Moxka ObIIb 3iIydaHa ca 3HDKIHHEM Harpys3ki Ha (epMEeHTHI
aHTBIAKCIJaHTHAMN CICTOMBEL.

[Tpw1 mapayHaHHI TaKa34YbIKay TIa3Mbl KPBIBI KAHTPOJIBHBIX TPYII (3 MENIaTOHIHA
1 0e3), BapTa aJ3HAYBIb, IITO YBSA3CHHE MEJATOHIHA HE YIUIBIBAC HA IMaKa3UbIKi
aKTBIYHACITY mocienubix Gpepmentay 1 kanmpuTpansi TP 1 XC.

beuto aj3Hauana Hsa3HayHae 3HDKAIHHE KaHIPHTpalbl TP, XC 1 Tiroko3sl ¥
nairykoy 3 MC i MenaToHiHa ¥ mapayHaHHI 3 Maiykami, SKiM He YBOJ31¥Csl MEIaTOHIH,
aJIHaK Y3pOYHI MaKa3ubIKay 3acTaBaslics BBIIIAH 32 HOPMY.



[ton3énnae YHYTpHIOPYIILIHHACYBSI3CHHE MEJIATOHIHA TAIlyKaM Ha TpaIsiry
3 THIOHSAY TPBIBSIIO Ja 3MEHBI aKThIYHACII (PepMEHTay aHTHIAKCIJIAaHTHAW CiCTIMBI
aJHOCHA WHTAKTHBIX Maiykoy. Hasipaeria 3HDKIHHE aKThIYHACIl KaTaiasbl ¥
remMoJjiizarne y 2 pasbl, y IJIa3Me X KpPbIBI 3HDKIHHE aKTHIYHACI[ KaTana3bl OBLIO
HSI3HAYHBIM.

Takcama ObutO 3ayBakaHa 3HDKAPHHE akThiyHacui COJl: y remonizane ¥ 1,6
pa3oy agHOCHA IHTAKTHBIX MAIyKOY, Tajbl SIK y IUIa3M€ KpbIBI 3HLKIHHE OBLIO
Hs3HauHbIM. LIITO ThIYBIIIA LIEpyNIOIIa3MiHa, TO A0 aKThIYHACIbh y MAIyKOY, SIKIM
YBOA31J11 MEJIaTOH1H, ICTOTHA HE 3H131J1acs a/IHOCHA IHTAKTHBIX MAIyKOY (3MEHa CKJiajia
kans 1%). [Ipel mapayHaHH1 Maka3zyblKay akThIYHAcCIl (EpMEHTAy aHThIAKClIaHTHAW
cictambl nanykoy 3 MC 1 manykoy 3 MC, sxkiM yBOA31JII MEJIaTOHIH, TaKcaMa MOKHA
3aYBaXKbI[b CTATBICTHIYHA 3HAYHBIA aJpo3HEHHI. Tak, aKThIyHACLb Karayas3bl ¥
remoJizaie ¥ naykoy 3 MC, sikisi aTpbIMJIiBajl MEJIaTOHIH, Y 2 pa3bl HDKAU, YbIM Yy
naiykoy 3 MC.



ABSTRACT

Thesis, 51 pages, 3 bar charts, 4 tables, 1 figure, 82 references.

ANTIOXIDANT ENZYMES, ACTIVE OXYGEN SPECIES, SUPEROXIDE
DISMUTASE, CATALASE, METABOLIC SYNDROME, MELATONIN.

Object of study: adult male Wistar rats, weighing 230-250 g.

The purpose of the study was to study the effect of melatonin on the level of
oxidative stress, which in turn is characterized by a change in the activity of the main
antioxidant enzymes, in rats within the framework of an experimental metabolic
syndrome model.

Research methods: spectrophotometric and statistical.

A model of the experimental metabolic syndrome in rats was developed and
characterized. It was found that the development of the metabolic syndrome is
accompanied by an increase in the activity of superoxide dismutase, catalase and the
content of ceruloplasmin, which are the main components of the antioxidant system of
the blood. Plasma concentrations of TRH, cholesterol and glucose also increased.

The study of the specific activity of catalase in erythrocyte hemolysate showed
statistically significant differences in the values of the specific activity of the enzyme
In rats with metabolic syndrome relative to the control group. Thus, the activity of
catalase in blood hemolysate in rats with MS increased by 16%, and in plasma - by
34%. SOD activity in hemolysate increased 5.6 times, in plasma - slightly more than 2
times. The changes also affected the activity of ceruloplasmin: in rats with MS, the
activity of ceruloplasmin increased by 12%.

It was found that the administration of melatonin to healthy rats and rats with
MS reduces the activity of antioxidant defense enzymes - SOD, catalase and
ceruloplasmin. This may be due to a decrease in the load on the enzymes of the
antioxidant system.

When comparing the blood plasma parameters of the control groups (with and
without melatonin), it should be noted that the introduction of melatonin does not affect
the activity of the studied enzymes and the concentration of TRH and cholesterol.
There was a slight decrease in the concentration of TRH, cholesterol and glucose in
rats with MS and melatonin compared with rats that were not injected with melatonin,
however, the levels of indicators remained above the norm.

Daily intraperitoneal administration of melatonin to rats for 3 weeks led to a
change in the activity of enzymes of the antioxidant system relative to intact rats. There
Is a 2-fold decrease in catalase activity in hemolysate, while in blood plasma, the
decrease in catalase activity was insignificant. A decrease in SOD activity was also
noted: in the hemolysate by 1.6 times relative to intact rats, while in the blood plasma
the decrease was insignificant. As for ceruloplasmin, its activity in rats that were



injected with melatonin did not significantly decrease relative to intact rats (the change
was about 19%).

When comparing the activity of enzymes of the antioxidant system of rats with
MS and rats with MS, which were injected with melatonin, one can also notice
statistically significant differences. Thus, the activity of catalase in hemolysate in rats
with MS treated with melatonin is 2 times lower than in rats with MS. The activity of
SOD in the hemolysate of rats with MS that were injected with melatonin was 61%
lower than that of rats with MS that did not receive melatonin.



