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PE®EPAT

JlanHast paboTa BBITIOJTHEHA HA MIECTUECATH JBYX CTPAHUIIAX MAIIMHOMTUCHOTO
TEKCTa, BKJIIOYAaeT 4YeThlpe TaOMUIBI M IIEeCTh PHUCYHKOB. /[l HamucaHus
UCITI0JI30BAJIOCh CTO TPY MCTOYHHUKA.

OOBEKT UCCIIeNOBaHUS: B3POCIIBIE caMITbl Kpbic manu Wistar, Becom 350 T.

Llenp wuccnepoBaHWs: W3YYCHHE BIMSAHUSA JakTopeppruHa Ha YpOBEHb
OKHUCJIMTEIIBHOIO CTpecca, KOTOPBIA XapaKTEPU3yeTCs HN3MEHEHHEM OCHOBHBIX
AHTHOKCUJAHTHBIX ()EPMEHTOB — KaTana3bl M CYNEPOKCHAIUCMYTa3bl, Y KpBHIC B
paMKax MOJIENIN SKCIIEPUMEHTAIBbHOT0 META00INYECKOTO CHHAPOMA.

OcHOBHBIE METOJIBI UCCIEAOBAHUS: CIIEKTPOPOTOMETPUUECKUI U CTaTUCTUYE-
CKUHU.

HaOnronenust U ucciieioBaHusi MpOBOAWINCE B OMOXUMHUUYECKOUN 1abopaTopuu
Ha 0a3ze kadenpel Omoxumun Ouonorudeckoro Qgaxkynbrera bI'Y B nepuon ¢ HOSOps
2021 rona o mait 2022 roxa.

B pesynpTaTe nNpPOBENEHHOIO HCCIAEAOBAHUS W AaHAIM3a TEMaTUYECKON
JUTEPATYPHI OBUTU CAEIIaHbI CIEIYIOLIUE BHIBODIL:

1. Metabonuueckuit cunapom (MC) mnpencraBiasieT coOOH  KOMILIEKC
B3aMMOCBSI3aHHBIX HAPYLIEHUW YIJIEBOJHOTO U >KMPOBOTO OOMEHA, MEXaHU3MOB
PEryJsiiuy apTEPUAIBHOIO JABJICHUS U (PYHKUUN 3HIOTENHs, (POPMHUPYIOLIUXCS HA
(hoHEe HEWPOIHTOKPUHHOMN TUCHYHKIIMH, B YCIOBUSAX MOHUKEHHON YyBCTBUTEIBHOCTH
TKaHE K UHCYJIMHY — UHCYIHHOpe3ucTeHTHocTH (MP).

2. CTUMyISTOPOM BIUSIOIIMM Ha PAa3BUTHE OKHMCIUTEIBLHOTO CTpecca B
YCIIOBUSIX MOJEJIHMPOBAHUSA META00JIMYECKOr0 CHHJpOMa SBISETCS NOTpeOieHue
BBICOKOKAJIOPUWHOW KUPHOM MHUIIH.

3. OCHOBHBIM ~ MEXaHHM3MOM, JIeXKallUM B OCHOBE (POPMUPOBAHUS
WHCYJIMHOPE3UCTEHTHOCTH, SBIISIETCSI aKTHUBALUA MUTOT€H-CTUMYJIMPYEMBIX CEpPUH-
TPEOHMHOBBIX MPOTEMHKUHA3 aKTUBHBIMH (DOpMaMU KHCIIOPOJa, KOTOpasi MIPUBOAMT K
ycuieHuo ¢GochopuupoBaHus OCTAaTKOB CEpUHA W TpeoHWHa B coctaBe IRS, wu,
COOTBETCTBEHHO, K MOTEPE CIOCOOHOCTU 3TUX OENKOB B3aMMOAECHCTBOBATH C CAMUM
pPELENnTOPOM K MHCYJIUHY.

4, Pa3BuTne MeTaboJIMYEeCKOro CHHJpPOMA COIMNPOBOXKIAETCS CHHKEHHEM
aKTUBHOCTU KaTaja3bl B TOMOI€HATE MEYEHU KPbIC. ITO MOKA3bIBAET, UTO PA3BUTHE
METa0O0JMYECKOTO CHHJIPOMAa CBS3aHO C YCWJICHHEM MPOLIECCOB SHJIOTC€HHOU
WHTOKCHUKAIINH, CTENIEHb KOTOPOH XapaKTepHU3yeTcsl Kak KpalHe TsKesas U BICUET 3a
co00ll TOBpexJaeHHEe OENKOBBIX CYObEIUWHHUIl JTaHHOTO (epMeHTa AaKTUBHBIMU
dbopmaMu KuCI0pOa.

S. BbI10 BBISIBIIEHO, YTO B IeMOJM3aTe€ KPOBU KPBIC C META0OJIMYECKUM
CUHAPOMOM YZeJIbHasi aKTUBHOCThH KaTaja3bl U CYyNEepOKCHIIUCMYTa3bl BO3PACTAET.
DTO CBUAETENBCTBYET O TOM, YTO T'€HEpallus aKTUBHBIX (POPM KHUCIOpOAa B KPOBH
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KpBIC HE HACTOJbKO MHTEHCHBHA U TMOJIyYCHHBIC JAHHBIE XapaKTEPU3YIOTCS JETKOU
CTETIEHbIO SHIOTEHHONW MHTOKCHKAIIMH, KOTOpasi COMPOBOXKAACTCS THIIEPAKTUBALIUECH
(bepMEHTOB aHTHOKCUJAHTHON 3alUTHI.

6. B xone wmccnenoBaHus BBIICHEHO, YTO JIAKTOGEPPUH OO0JATAET SPKO
BBIPOXECHHOW AHTHOKCUJAHTHOW AaKTUBHOCTHIO, KOTOPYIO MOXKHO TMPOCIEAWTH B
CHIDKEHUM WMHTEHCHUBHOCTH CBOOOJHO-PAJMKAIBHBIX MPOIECCOB HE TOJIBKO Y
KUBOTHBIX C IKCIIEPUMEHTAIbHBIM META00IMYECKUM CUHAPOMOM, HO U Y UHTAKTHBIX.
OTo obecrieynBacTCs 3a CYET CBSI3BIBAHHS OEIKOM XKenes3a, Onarogaps KOTOpOMY
CYNIEPOKCH]T TOJBEpraercsi ObICTPOMY AMCIPONOPLUOHUPOBAHUIO JIO TEPEKUCH
BOJIOpPOJIA.

7. Taxxe, ObUIO YCTAaHOBIIEHO, YTO BBEACHHE JAKTOPEppUHA 370POBBIM
KppICaM H KpbIcCaM C METAa0O0JIMYEeCKUM CHHIPOMOM YBEIWYUBACT YICIBbHYIO
aKTUBHOCTH KaTaja3bl U CyMEPOKCUAAUCMYTA3bl. ITO AEMOHCTPHUPYET TOT (PAKT, YTO
JakToQepprH CHOCOOCH MOBBIIATH AKTUBHOCTh AHTHOKCHIAHTHBIX (EPMEHTOB B
KPOBH KPBIC, HE3aBUCHUMO OT MHTCHCU(HKAIIH CBOOOTHO-PAUKAIBHBIX MPOIECCOB,
COIIPOBOXIAIOIIEHCS TOBBIIIICHHEM YPOBHS aKTUBHBIX (DOPM KHCIOPO/a.



POD®EPAT

Jlanzenas paboTa BeIKaHaHa Ha MIACIII3ECIIl A3BYX CTAPOHKAX MalllbIHAIIICHATa
TOKCTY, YKJIIOYae YaThlphl TaOMIIBI 1 TAIb MaltOHKAY. Jlns  HamicaHHs
BBIKAPBICTOYBAJIACS CTO TPhI KPBIHILIBI.

AOG'exT maciemaBaHHS: JapOCibIA caMIlbl aykoy iiHil Wistar, Baroii 350 T.

MbhTa pmacnenaBaHHS: BBIBYYDHHE YIUIBIBY JakTadepblHy Ha Y3pPOBEHb
aKicIsIbHAra CTpacy, AKi XapakTapbI3yelllla 3MSTHEHHEM aCHOYHBIX aHThIAKCIAAaHTHBIX
dbepmeHTay — Karajmaszbl 1 CyNepakCiIIbICMYTa3bl, y MAIyKOYy Yy pamMKax Maidi
IKCIIEphIMEHTANIbHAra MeTabaniyHara ClHIpoMy.

ACHOVHBISI METaJIbI JaciielaBaHHs: CIIEKTPa(aTOMETPBIYHbI 1 CTaTHICTHIUHBI.

HazipanHi 1 gacienaBaHHI MpaBoj3iiics ¥ OisixiMiuHail jgabapatopbli Ha 0aze
kadeapsel Oisximii Oisariynara ¢axkynstata bJIY ¥ nepsian 3 nicrtanaga 2021 roxa na
Mmaii 2022 rona.

VY BBIHIKY ITpaBe/A3eHara jgacjie/laBaHHs 1 aHaJl13y TAMaTblYHal JTiTapaTypbl ObLI1
3p00JIEHBI HACTYITHBISI BEICHOBBI:

1. Merabaniunbl cingpom (MC) yaynse caboil KOMIUIEKC y3aeMa3BsA3aHbIX
NapylmsHHAY BYIUIIBOJHAra 1 TiylmIyaBara aOMEHy, MeEXaHi3May poaryJisibli
apTIpbpisUIbHAra WICKYy 1 (QYHKOBIA SHAATIO, dAKig (apMmyronna Ha (oHe
HEHPOIHIOKPUHHON ABICPYHKIIBI, Ba YMOBaX MaHKaHAal aguyBajibHACLI TKaHIH J1a
1HCYJIIHY - HHCYIMHOpe3ucTeHTHocTH (IP).

2. CTeIMynATapam sKisl YIUTBIBAIOLb HA Pa3BIlE aKiclsiabHara cTpacy Ba
YMOBax MaJdJIsiBaHHS ~ MeTabaiiuHara CIHIpoMy  3'syjsenia  CHaXbIBaHHE
BBICOKAKaJIApBIMTHAN TOYCTal €XKBbl.

3. ACHOYHBIM MeXaHi3MaM, SKI JSDKBIIb y AacHoBe (QapMipaBaHHS
WHCYJIMHOPE3UCTEHTHOCTH, 3'SyJsiela aKThIBallbli MUTOTE€H-CThIMYJISIBAHBIX CEPUH-
TPEOHMHOBBIX MPATAIHKIHA3 AKTHIYHbIMI (hopmami Kiciapoay, sKas IpbIBOA3ILG J1a
V3marHeHHs1 ¢achapaisiBaHHs pPOIIITKAY CEpPhIHY 1 TpeoHMHa Y ckiansze IRS, i,
aJinaBe/IHa, J1a CTPAThI 3J10JIbHACIII TITHIX CaMiX OSJIKOY Jia THCYIIIiHY.

4. Pa3Biné meradaniyHara CiHIApoMy CylpaBaJiKaelliia 3H>)KIHHEM aKThIYHACIT
KaTaya3bl ¥ raMareHaiie nevani rnamykoy. I'ata nakasBae, ItTo pa3Bilié mertadaiigyHara
CIHIpOMY 3Bsi3aHa 3 y3MaIlHEHHEM Ipaldcay dHaareHHai iHTakciKalbli, CTyTlIeHb SIKOU
XapakTapbI3yella sSK BeIbMi ISDKKas 1 IArHe 3a ca0oW MalikoKaHHE OSITKOBBIX
cy0an3iHak Aaa3eHara epMeHTa akThIyYHBIMI (hopMami KicIapoy.

5. bbuio BbIAYIE€HA, IITO Y TreMoJli3ale KpbIBl MHAIyKoy 3 MeTaOaliyHbIM
CIHApOMaM yJ3eJibHas aKThIYHACIIb KaTalla3bl 1 CyNepoOKCUIIMCMYTa3bl y3pacTae. [3Ta
CBEIUYbILb a0 THIM, ILITO FeHEpalblsl aKThIYHBIX (opMay Kicaapoay ¥ KpbIBl MalyKoy
HE HACTOJIbKI I1HTPHCIVHAs 1 aTpbhIMaHbIA JaI3€HBIS XapaKTapbI3YIOIa JErkai



CTYNEHHIO OJHAAreHHail 1HTaKCiKalpll, sKas CynpaBajyKaella TinepaKkThIBallbll
dbepMeHTay aHTHIAKCiTaHTHAW a0apOHBI.

6. Y Xxom3e macienaBaHHsS BBICBETJICHA, INTO JakTaepblH Bajojac spKa
BBISIYJICHAl aHTBIAKCIIAaHTHAN aKTBIYHACIIO, SKYI0 MOJKHA Ipacayblllb y 3HDKIHHI
IHTPHCIYHACII  cBaOOAHA-pAIbIKATBHBIX TMparpcay He TONbKI Y  KBIBET 3
OKCIEPHIMEHTAIbHBIM ~MeTa0alliyHbIM CIHApOMAaM, ajieé 1 ¥ UWHTakTHBIX. [9Ta
3a0sicrievBaeIiia 3a KOIIT 3BSI3BaHHS OSJIKOM jKajie3a, A3AKYIOUbl SIKOMY CyMepaKciJl
najBspraeia Xyrkamy AbICIIpanapiblisTHABaHHIO J1a IEPaKICy BaJapomay.

7. Takcama, ObBUIO YCTaHOYJEHA, IITO YBSJI3€HHE JaKTaephlHY 31apOBBIM
naifykam i rmamykam 3 MeTabamiqyHbpIM CIHAPOMAaM MaBsuliyBae Ya3eIbHYI0 aKThIYHACIIb
KaTajas3bl 1 CynmepoKcHIaucMyTa3bl. ['3ta momMancTpye Toil (akT, mro nakradepsiH
3[TOJIbHBI TaBBIIIAIG AKTHIYHACIh AaHTHIAKCITAHTHBIX (pepMeHTay y KpBIBI MAIyKOY,
He3aJieXKHAa  aa  IHTAHCI(iKanbll  cBaOOJHA-paAbIKAIBHBIX  Ipalpcay,  sKas
CyIpaBaJi’Kaellla NaBbIIIPHHEM Y3POYHIO aKThIYHBIX (popMay Kicaaposy.



ABSTRACT

The work was done on sixty-two pages of typewritten text, includes four tables
and six drawings. One hundred and thirty-two sources of literature were used for
writing.

Object of study: adult male Wistar rats, weighing 350 g.

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

The main research methods: spectrophotometric and statistical.

Observations and studies were carried out in the biochemical laboratory at the
Department of Biochemistry, Faculty of Biology, Belarusian State University from
November 2021 to May 2022.

As a result of the study and analysis of thematic literature, the following
conclusions were drawn:

1. Metabolic syndrome (MS) is a complex of interrelated disorders of
carbohydrate and fat metabolism, mechanisms of regulation of blood pressure and
endothelial functions, formed against the background of neuroendocrine dysfunction,
in conditions of reduced tissue sensitivity to insulin - insulin resistance (IR).

2. The stimulant that influences the development of oxidative stress under
the conditions of modeling the metabolic syndrome is the consumption of high-calorie
fatty foods.

3. The main mechanism underlying the formation of insulin resistance is the
activation of mitogen-stimulated serine-threonine protein kinases by reactive oxygen
species, which leads to increased phosphorylation of serine and threonine residues in
the IRS, and, accordingly, to the loss of the ability of these proteins to interact with the
receptor itself. to insulin.

4, The development of the metabolic syndrome is accompanied by a decrease
in catalase activity in the rat liver homogenate. This shows that the development of the
metabolic syndrome is associated with an increase in the processes of endogenous
intoxication, the degree of which is characterized as extremely severe and entails
damage to the protein subunits of this enzyme by reactive oxygen species.

5. It was found that in the blood hemolysate of rats with metabolic syndrome,
the specific activity of catalase and superoxide dismutase increases. This indicates that
the generation of reactive oxygen species in the blood of rats is not so intense and the
data obtained are characterized by a mild degree of endogenous intoxication, which is
accompanied by hyperactivation of antioxidant defense enzymes.



6. In the course of the study, it was found that lactoferrin has a pronounced
antioxidant activity, which can be traced to a decrease in the intensity of free radical
processes not only in animals with experimental metabolic syndrome, but also in intact
animals. This is achieved by protein binding of iron, due to which the superoxide
undergoes rapid disproportionation to hydrogen peroxide.

7. Also, it was found that the introduction of lactoferrin to healthy rats and
rats with metabolic syndrome increases the specific activity of catalase and superoxide
dismutase. This demonstrates the fact that lactoferrin is able to increase the activity of
antioxidant enzymes in the blood of rats, regardless of the intensification of free radical
processes, accompanied by an increase in the level of reactive oxygen species.






