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PE®EPAT

JlanHast pa0oTa BBHINIOJIHEHA Ha MATHACCATH YETHIPEX CTpaHULIax
MAIlIMHOMUCHOTO TEKCTa, BKIIOYAET TPU TaONMIBI W YeThlpe pUCyHKA. Jlis
HaIKUCaHUs UCTIOJIb30BaTIOCh MIECTHACCAT JIBA UCTOUYHUKA JTUTEPATYPHI.

OOBEKT UCCIIeNOBaHUS: B3POCIIBIE caMITbl KpbIc TuHNN Wistar, Becom 350 T.

[lens wuccienoBaHusA: U3YYEHHE JAUHAMUKU AaKTUBHOCTH KaTaua3bl U
MHTEHCUBHOCTH TMEPEKUCHOTO OKHCIICHUS JUIUJO0B B MEUEHH U KPOBU KPBIC C
WHIYIIMPOBAHHBEIM METAa0OJIMUECKHUM CHHIAPOMOM Tpu  (HapMOKOJIOTHIECKOU
KOPPEKIINHU JTaKTO()EeppHUHOM.

OcHOBHBIE ~ METOJIbI  HCCJICIOBAHUS:  CHEKTPOPOTOMETPUUECKUN U
CTaTHCTUYECKHUU.

HaOnronenuss W uccineqoBaHusT MOPOBOJUIMCH B OMOXUMHYECKOM
naboparopun Ha 6aze kadenpbl Onoxumuu Ouosorndeckoro Qakynprera bI'Y B
nepuoy ¢ nexadps 2021 roga no anpens 2022 roxa.

OcHOBHBIE pe3yIbTaThl UCCIEAOBAHMS:

1. ['maBHass mnpu4MHA, TO KOTOPOMl pa3BUBAaETCA META0OIUYECKUI
CUHJIPOM — BHEIIHUE (PAKTOPhI: HEMPABWIBHOE MUTAHWE, MaJiasi MOJABUXKHOCTb.
OTH BpelHbIE TNPUBBIYKA B KOHEUYHOM CYETE HapylIalT HOpPMajbHOE
(GYHKIITMOHUPOBAHUE KUPOBON TKAHU U BEIYT K MHCYJIUHOPE3UCTCHTHOCTH.

2. MeTtabonuueckuit CUHJIPOM XapakTepusyercs pa3BUTHEM
OKHUCJIMTENIBHOTO CTpecca, MPOSBISIOErocs pa30ajaHCUPOBKOM aKTUBHOCTH
AHTUOKCUJIAHTHBIX ()DEPMEHTOB U HAKOILJIEHUEM MPOJYKTOB MEPOKCUAAIIMU OCIKOB
U JIUTIU]IOB.

3. Konmenrparuss 0Oenka y Kpbic € META0OJIMYECKUM CHHAPOM
3HAQYUTEJILHO BBIIIE, YE€M Y WHTAKTHBIX KpbIC. Mcxoass W3 HTOTO MOXKHO
MPEANOJIOKUTh, YTO TIOBBIIIIEHWE YPOBHS KOHIEHTpPALlUU OEIKOB, KOTOpPHIC
BBITIOHSIOT (PYHKIUM MEAMAaTOPOB HMMYHHOW CHCTEMbI, CUTHAJIU3UPYIOT O
BOCHAJIUTEIBHOM TMIPOLIECCE, YTO BEPOATHEE BCErO M IMPOU3OLIIO Y KpPBIC C
MeTa00IUYECKUM CUHIPOMOM.

4, DKCMNEPUMEHTAIBHBI  META0OJIMUECKUNH CHUHIPOM  CIIOCOOCTBYET
OKHCIIUTEIILHOMY CTPECCY, KOTOPBIN BBI3bIBACT CHUYKEHUE aKTUBHOCTH KaTajla3bl B
roMoreHare mne4eHu Kpbic Oosiee yeM B 7 pa3. CUIIbHOE CHI)KEHUE aKTUBHOCTH
dbepMeHTa 00yclaBiIMBaeT TOT (PaKT, UTO B MEUCHU HAOIIOAACTCS KpalHe TsKéEnas
CTEIEHb PHJIOTEHHON MHTOKCUKAIUK. B Xo/e nccnenoBanus yaeapHOM aKTUBHOCTH
KaTaja3bl B TEMOJIM3aTe KPOBU KPHIC ¢ METAOOIUYECKUM CHHIPOMOM aKTHUBHOCTH
dbepmenTa noseicwiiach Ha 30%, W B JaHHOW cuUTyalMu HAOMIOMACTCS CPEIHSs
CTEIEHb PHJIOTEHHON MHTOKCUKAIIUH.

S. beio ycranosieHo, 4yTo koHIeHTpalus THhK-akTUBHBIX MPOAYKTOB B
MEYEHU KPBIC C IKCIIEPUMEHTATBLHBIM META00JNUYECKUM CUHAPOMOM OoJjiee 4yeM B 2
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pasa BbILIE, YEM y MHTAKTHBIX KPbIC. DTO MPOUCXOAUT MO MPUYMHE TOTO, YTO HA
¢doHe MeTaboIMYEeCKOT0 CHHIPOMAa IMOBBIIIAETCS YpPOBEHb AaKTUBHBIX (QOpM
KUCJIOPOJIa, M, KakK CJIEICTBUE, MNOBbIIAETCS KOMM4ecTBO THBK-akThBHBIX
IPOTYKTOB.

6. Taxxke B XO0Jae JaHHOTO HCCIENOBAaHUS ObUIO BBISBICHO, YTO
JakToQeppuH o0JanaeT AHTUOKCHUAAHTHBIMH CBOMCTBaMH, KOTOPBIE CHIDKAIOT
CBOOOJHO-paAMKaIbHbIE MPOLECCHl Kak Yy KpbIC C  HMHAYUHUPOBAHHBIM
METabOIMYECKUM CHHAPOMOM, TaK M Y 3J0pPOBBIX KpbIC. AHTHOKCHIAHTHOE
NeiicTBUE JaKkToQepprHa 3aKII0UaeTCs B aKTUBAIIMH (PEpMEHTOB aHTHOKCHIAHTHOU
cucteMbl. Tak, B XoJe 3KCHEpHUMEHTa HAOMIOAAIOCh, YTO NPU BBEJACHHUH
JakToepprHa HaOII01aJI0Ch MOBBIIIEHIE YPOBHS aKTUBHOCTH KaTallasbl.

7. [locne BBenenust nakToeppuHa, y HHTAKTHBIX KpPBIC M KpPBIC C
METa0OJIMYECKUM  CUHAPOMOM, KoHUeHTpaiusi THBK-akTHUBHBIX MpOIYKTOB
cHu3unack Ha 39% u 27%, cooTBeTCTBEHHO. VcX0as u3 3TOro MOXXHO cAelIaTh
BBIBOJ O TOM, 4YTO JIAKTO(EpPpPUH NPEMSATCTBYET OOpPa30BaHUIO CBOOOIHBIX
TUAPOKCUIIBHBIX PAaJMKAJIOB M, TaKUM O00pa3oM, HWHTUOMPYET MEPEKUCHOE
OKHCJIEHUE JIUIIUIOB, IPOSBIIAS TEM CAMBIM CBOM aHTUOKCUJAHTHBIE CBOKCTBA.

KitoueBble  ciioBa:  METAa0OJMYECKUA  CUHAPOM, AHTUOKCHUJIAHTHBIE
(depMeHThI, aKkTUBHbIE (OPMBI KHUCIOPOAA, IMEPEKHCHOE OKHUCIEHUE JIUIUJIOB,
KaTajasza, OKUCIUTEIbHBIA CTPECC, HHCYJIMHOPE3UCTEHTHOCTD, TaKTOQEPPHH.



PODEPAT

Jlag3enas mparma BBIKAHAHA HAa  TAIMIA3ECSAIl  YaTBIPOX  CTApOHKAX
MallIbIHAIICHAara TIKCTY, YKJII04ae TPl TaOILbI 1 4aThIpbl MaTIOHKI. J{J1s1 HamicaHHs
BBIKAPBICTOYBAJIACS IIACIBA3ECT I3BE KPBIHIIBI JITAPATypPHI.

AOG'exT maciemaBaHHS: JapOCIbIA caMIlbl aykoy miHii Wistar, Baroit 350 r.

MbTa [nacienaBaHHS: BBIByUSHHE JbIHAMIKI aKTBIYHACHl KaTalasbl 1
IHTPHCIYHACII TIepaKiCHara akiCleHHS Jimijay y TMedaHi 1 KpbIBI Mamykoy 3
1HyKaBaHbIM MeTabalidHBIM CIHApPOMaM IMpbl  (apMakajiariuHail Kapa Kbl
JakTadepblHaM.

ACHOVHBISI METaJIbl JacieaBaHHs: CIIEKTPa(OTaMATPBIYHBI 1 CTaTHICTHIYHBI.

Hasipanns 1 nacnenaBaHH1 npaBoa3uiics ¥ OissxiMiyHal 1abapaTopsli Ha 0ase
kadeapsel OiaxiMmil Oisariynara axynerata bJ1Y ¥ nepeisia ca cuexns 2021 rona
na kpacasnik 2022 ropa.

ACHOYHBIA BBIHIKI 1acC/I€JaBaHHS:

1. ["amoyHast mpblYblHA, Ma SIKOM pa3BiBaella METa0aIIYHbl CIHIPOM —
3HEIIHIS (paKTapbl: HAMPABUIbHAE XapyaBaHHE, Majiasi pyXxoMaclb. [ 3TbIs MIKOIHbIA
3BBIYKI Y KAHYATKOBBIM PAaXyHKY NapylIalolb HapMaibHae (yHKIbISHABAHHE
TIylI4aBail TKaHIHbI 1 BAYLb Aa 1HCYJI1HAPA31CLIEHTHACLII.

2. MertabaniuyHbl CIHAPOM XapakTapbi3yellla pa3BillléM aKiclsibHara
CTp3CY, SKI BbIAyJsAeNa pa3dalaHCipoyKall aKThIYHACIl AaHTHIAKCIIAHTHBIX
(dbepMmeHTay 1 Ha3anamBaHHEM MpaayKTay nepakciaanbli OsIKoy 1 Jimiaay.

3. KanmpHTpaneis OssiKy ¥ maiykoy 3 MeTaOaaiyHbIM CIHIPOM 3HAa4yHa
BBIIIDM, YbIM y HMHTAaKTHBIX MAIyKOY. 3BIXOA3A4Ybl 3 r3Tara MOKHa BbIKa3allb
3/arajiky, WTO MaBeJYdHHE Y3POYHIO KaHLPHTpAlbll OSJIKOY, SIKiS BHIKOHBAIOLb
(GyHKUBI MeabIsTapay IMyHHal CICTAMBI, CITHAI3YIONb a0 3amajeH4bIM IMpansce,
ITO XyTU2# 32 Y€ 1 an0buIocs ¥ maykoy 3 MeTabaliuHbIM CIHAPOMAM.

4, DKCHepbIMEHTANIbHBI METa0aNIyHbl CIHAPOM CIHpbISiE aKiCIsJIbHAMY
CTp3Cy, SKI BBIKJIIKAE 3HDKIHHE AaKThIYHACLl KaTana3bl y ramareHalle MedaHi
nanykoy Ooibil 4biM y 7 pa3oy. MounHae 3HDKIHHE akThIyHacli (epMeHTa
abymoymiBae TOoW (akT, mTO Y mMedaHl Hazipaella BeIbMi ISDKKas CTYNEHb
SHJAreHHal IHTaKCIKalbll. Y X0/13€ JaciaeaBaHHsl ya3ebHail akThIyHACIIl KaTajla3bl
¥ remoutizane KpbiBi Malykoy 3 MeTa0aldiuHbIM CIHAPOMaM aKkThIyHACIb (hepMeHTa
naBbicimacsi Ha 30%, 1 ¥ nan3eHail ciTyaubll Haszipaela CSAp3AHSS CTyNeHb
DHIAreHHai 1HTaKCIKalbll.

5. beuio ycranoynena, mrto kaHudHTpaibisl THK-akTeIyHBIX npagykTay y
neyaHi Maiykoy 3 SKCIepbIMEHTAIbHBIM META0AIIYHBIM CIHIpOMaM OOJIbII YbIM Y
2 pa3bl BBIIIDH, YbIM Y MHTAKTHBIX NAIyKOy. I'3Ta an0biBaela na npblYbIHE Taro,
mTo Ha (oHe MeradaniyHara CiHAPOMY TMaBsUIIYBAella Y3pPOBEHb AKTBIYHBIX



dbopmay kicmapony, i, SK CIIEICTBA, MaBsyliyBaela Kojbkacih | BK-akThIyHBIX
MpayKTay.

6. Takcama y Xoa3e Aan3eHara AaciieJaBaHHs ObUIO BBIIYJIEHA, IITO
nakTtaepblH BajoJae AaHTBIAKCIAAHTHBIMI  YJacIliBacIsMi, SIKis 3HIKAIOIb
cBaOOIHA-PaABIKATIBHBIA MPAIACHl SIK y MalyKoy 3 1HAYKaBaHbIM MeTaOaliuHbIM
CIHApOMaM, TaK 1 ¥ 31apOBbIX MAIlyKOy. AHTBIAKCIJaHTHae A3esHHE JaKTadepbiHy
3aKJTIOYacIa ¥ akThiBambli (hepMEHTay aHTHIAKCITaHTHAW CiCTAOMBI. Tak, mamdac
OKCIIEPHIMEHTY Hazipajacs, IWITO Mpbl YBSIA3€HHI JakTadepblHy Ha3zipanacs
NaBbIIIYHHE Y3POYHIO aKTHIYHACII KaTalasbl.

7. [Macns yBan3enHsa nakradepblHy, Y MHTAKTHBIX MAIyKOY 1 MalyKkoy 3
MeTabaniyHbIM ClHApoMaM, KaHIPHTpalbis T BK-akThIyHBIX pagyKTay 3Hi311acsa Ha
39% 127%, angnaBegHa. 3pIX0A354bI 3 FITara MOKHa 3padilb BEICHOBY a0 ThIM, ILITO
naktadepblH TepamikagKae aaykambli CBAOOJHBIX TIAPAKCUIBHBIX pajabiKaiay i,
TaKiM 4YblHaM, 1HT10ipye MepakicHae aKiCICHHE JIMifay, BhISYISIIOUbl ThIM CaMbIM
CBa€ aHTBIAKCIJTAHTHBIA YIIacIIBaCIIl.

KitouaBbig ciIOBBI: MeTaOANIYHBl CIHAPOM, AHTHIAKCIIAHTHBISA (DEPMEHTHI,
aKTBIYHbIA (OpPMBI KICIAapoAy, I€paKkiCHae akiClIeHHE JMmijay, KaTajnasa,
aKiCJISUTBHBI CTPAC, IHCYIIIHAPI3ICIEHTHACID, JIAKTa(EPBhIH.



ABSTRACT

This work was done on fifty-four pages of typewritten text, includes three
tables and four drawings. Sixty-two sources of literature were used for writing.

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

Purpose of the study: to study the dynamics of catalase activity and the
intensity of lipid peroxidation in the liver and blood of rats with induced metabolic
syndrome during pharmacological correction with lactoferrin.

The main research methods: spectrophotometric and statistical.

Observations and research were conducted in the biochemical laboratory on
the basis of the Department of Biochemistry, Faculty of Biology, BSU in the period
from December 2021 to April 2022.

The main results of the study:

1. The main reason why the metabolic syndrome develops is external
factors: malnutrition, low mobility. These bad habits eventually disrupt the normal
functioning of adipose tissue and lead to insulin resistance.

2. Metabolic syndrome is characterized by the development of oxidative
stress, which is manifested by an imbalance in the activity of antioxidant enzymes
and the accumulation of protein and lipid peroxidation products.

3. Protein concentration in rats with metabolic syndrome is significantly
higher than in intact rats. Based on this, it can be assumed that an increase in the
concentration of proteins that act as mediators of the immune system signal an
inflammatory process, which most likely occurred in rats with metabolic syndrome.

4, Experimental metabolic syndrome contributes to oxidative stress,
which causes a decrease in catalase activity in the rat liver homogenate by more than
7 times. A strong decrease in enzyme activity causes the fact that an extremely
severe degree of endogenous intoxication is observed in the liver. In the course of
studying the specific activity of catalase in the blood hemolysate of rats with
metabolic syndrome, the activity of the enzyme increased by 30%, and in this
situation, an average degree of endogenous intoxication is observed.

5. It was found that the concentration of TBA-active products in the liver
of rats with experimental metabolic syndrome is more than 2 times higher than in
intact rats. This is due to the fact that, against the background of the metabolic
syndrome, the level of reactive oxygen species increases, and, as a result, the amount
of TBA-active products increases.

6.  Also in the course of this study, it was found that lactoferrin has
antioxidant properties that reduce free radical processes in both rats with induced
metabolic syndrome and healthy rats. The antioxidant effect of lactoferrin is the
activation of enzymes of the antioxidant system. So, during the experiment, it was



observed that with the introduction of lactoferrin, an increase in the level of catalase
activity was observed.

7. After administration of lactoferrin, in intact rats and rats with metabolic
syndrome, the concentration of TBA-active products decreased by 39% and 27%,
respectively. Based on this, it can be concluded that lactoferrin prevents the
formation of free hydroxyl radicals and, thus, inhibits lipid peroxidation, thereby
exhibiting its antioxidant properties.

Key words: metabolic syndrome, antioxidant enzymes, reactive oxygen
species, lipid peroxidation, catalase, oxidative stress, insulin resistance, lactoferrin.



