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PE®EPAT

JanHast paboTa BBINOJHEHA HA COPOKA YETHIPEX CTPAHUIAX MAIIMHOIMCHOTO
TEKCTa, BKJIIOYAET IATh TAOMUI U TpU pUCYHKA. J[JIsI HamucaHusl KCIOIb30BaJOCh
MATHJECAT MATh HCTOYHUKOB JIUTEPATYPHI.

OOBEKT UCCIIeNOBAHUS: B3POCIIBIE CaMITbl KpbIc TiuHUN Wistar, Becom 350 T.

Llens wccnegoBaHMs: HW3YYUTh BIMSHHE JIAKTOQPEpPpHHA HAa YPOBEHBb
OKHUCJIMTENIBHOIO CTpecca, KOTOPBIA XapaKTepU3yeTcs H3MEHEHHEM aKTHBHOCTH
CYNEPOKCUIIUCMYTA3bl © HHTEHCUBHOCTH ITEPEKUCHOTO OKUCIICHHUS JINITUOB, Y KPbIC
B PaMKaxX MOJIETH 3KCIIEPUMEHTAIIBHOTO METa00INYECKOTO CHHIPOMA.

OCHOBHBIE METOJIbl UCCIEIOBAHUS: CIEKTPOPOTOMETPUUECKUN U CTATUCTUYE-
CKHI.

HaOnronenust u ucciieoBaHusi MPOBOAMINCHE B OMOXMMHUYECKOHN J1abopaTopuu
Ha 0a3ze kadenpsl Omoxumun Ouosnorudeckoro ¢akynbrera bBI'Y B nepuon ¢ HosI0ps
2021 roxa mo mait 2022 roxa.

OcHOBHBIE pe3ybTaThl UCCIAEAOBAHMS:

1. I'maBuble mpuumHbl pa3Butud MC — 3TO XapaKTEpUCTHUKH, OTPAKAIOIIUE
nepeeaHie, MaJONOJBWKHBIA 00pa3 JKU3HM M, Kak CJIEACTBUE, H30BITOYHOE
OKHpEHUE, KOTOPBIE MPUBOJAT K OKUCIUTEIBHOMY CTPECCY B OpraHU3MeE.

2. B ocnoBe MmexannsmMa MC JIEKHUT NEpBUYHAS WHCYJIMHOPE3UCTEHTHOCTD,
KOTOPOH OOBIYHO CIOCOOCTBYET THUIEPUHCYJIMHEMHS, MPUBOASAIIAS B HUTOTe K
paszsutuio C/I 2 tuna, UbC n cucTteMHBIM IPOSIBIEHUAM aTEPOCKIEPO3a.

3. IIOJI — cnoxHbI{ Mpolecc, BKIIOYALIUMNA B CeOsl aKTUBALMIO/IETPaIallio
JUOUAHBIX ~ paJMKAJIOB W  BCTPAaMBAaHME B  JIMIKIBI  MPEIBAPUTEIHHOIO
AKTUBHUPOBAHHOTO MOJIEKYJISIPHOTO KHCIOPOJA, YTO SIBJISETCA OJHUM M3 TJIaBHBIX
npusHakoB pa3sutust MC, npu nossimennn [TOJI.

4.  VHCYNMHOpPE3UCTEHTHOCTh  SIBJIIETCA  MPUYMHOW  TUNEpPYHKIUU
MOJKETYIOYHOM KeJe3bl, KOTopas B CBOIO OYepeab MNPUBOJUT K Pa3BUTHUIO
TUIEPUHCYTUHEMUU U TUCIUTIAEMUU.

5. OkcnepumeHntanbHblii MC y 51a00paTOpHBIX KUBOTHBIX XapaKTepU3yeTCs
paszsutueM I1OJI u pazButueM BocnaieHus. OO0 3TOM CBUAETENbCTBYET MOBBIIICHHUE
KOHIIEHTpaluu oOmiero Oeika B ToMmoreHare mnedeHu kpeic ¢ MC B 5,5 pas
OTHOCUTEIBHO KOHTPOJIBHOW TpyNIMbl U MOBBIIEHUE KOHIEHTpauun THK-akTUBHBIX
MPOIYKTOB B 2,2 pa3a OTHOCUTEIBHO KOHTPOJIbHBIX TPYIIIL.

6. Ilpoueccel obpazoBanuss ADK, nmpoxonsiiue B KpOBH U B MEYEHU, UMEIOT
Pa3HyI0 UHTEHCUBHOCTb. JIaHHBIN BBIBOJ MOXKHO CJIeJIaTh HA OCHOBAaHUU M3MEHEHMSI
yaenbHOM aktuBHOCTH COJ[ B reMonm3are KpoBH M B TOMOI€HATe MEYEHU KpbIc. B
remosin3are HaOmogaeTcs yBennueHue aktuBHoctd COJl Ha 46 %, a B romoreHare
neyeHu HabOmonaercs cHwkeHue aktTuBHOcTH COJl B 2,6 pasa. Takum oOpaszowm,



npouecc cuHTe3a ADPK B KpoBU IPOTEKAET MEHEE UHTEHCUBHO, YEM B I€laTOLUTAX.
[ToBemmierne axtuBHOCTH COJl B KpOBHM TOBOPUT 00 YMEPEHHOW CTEICHU
MHTOKCHKAIIMM CBOOOJHBIMU pajauKanamu, a yrHereHue pabotst AOC roBoput o
TSKEJIOM CTEIEHU MHTOKCHKALMK, BbI3biBaeMoni ADK.

7. JlaktodeppuH, TPOSBISS TPOTUBOBOCHATUTEIBHBIA A(h(EKT, CHIDKAET
KOHIICHTPAIMIO BOCIMAIUTEIBHBIX OCJNKOB B TOMOTeHaTe MedeHu Kpbic. OO0 »ToM
MO’KHO CYAHTb IO COJIEp:KaHnI0 o0mIero 0enka B romoreHare nedeHu kpsic ¢ MC u
kpsic ¢ MC, nony4aBmux jJakTodeppuH: BBeAeHUE JakTodepprna kxuBoTHbIM ¢ MC
JIOCTOBEPHO CHUXKAET cojeprkaHue odiero oenka Ha 29%.

8. JlakTodeppun moctoBepHO TOBBIMAET aKTUBHOCTH COJl y >KHMBOTHBIX ¢
skcnepumeHTaibibiM MC Ha 55% otHocutenbHO Kpbic ¢ MC, He moJy4aBIINX
nakTodeppHrH. ITO CBUJIETEIBCTBYET O aHTUOKCHIAHTHBIX CBOMCTBAX JaKTO(QeppHuHa:
HelTpanzys ADK, oH nmpenoTBpaniaeT OKUCIUTENIbHYI0 MOIU(DUKALIMI0 (EPMEHTOB,
KOTOpasi MPUBOJUT K MOTEPE UX aKTUBHOCTH.

9. JlaktoeppuH AOCTOBEpPHO CHUXaeT KoHUEHTpauio TBK-akTuBHBIX
poayKToB y kpbic ¢ MC Ha 21% otHOcuTtenbHO Kpbic ¢ MC, KOTOpPBIM HE BBOJWIH
JakTopeppuH. ITO TOBOPUT O TOM, UTO JAKTO(PEppHUH CMOCOOEH CHIXKAThH
nHTEeHCUBHOCTH [10JI 3a cueT cBOMX aHTMOKCUIAHTHBIX CBOMCTB.

KitoueBble  croBa: AHTUOKCHUJAHTHBIE (PEPMEHTBI, AKTHUBHBIE (POPMBI
KHCJIOpoAa, cymnepokcuaaucmytasa, TBK-akTuBHBIE NPOAYKTHI, META0OJIMYECKUN
CUHAPOM, OKHCIIMTENIbHBIN CTPECC, MHCYJIMHOPE3UCTEHTHOCTh, JIAKTO(DEpPHUH.



PODEPAT

JlanzeHast mpaiia BbIKAHaHA Ha capaka YaThIPOX CTAapOHKAaX MallbIHaIiCHAra
THKCTY, YKIIIOYae Mslb TaOMIIl 1 Tpbl MaOHKI. JIJi1 HamicaHHA BBIKAPBICTOYBaacs
TISIBI3ECST MAIb KPBIHIIL JIITApATypPHI.

AOG'exT maciemaBaHHS: JapOCibIA caMIlbl aykoy iHil Wistar, Baroi 350 T.

MbhTa fgacnenaBaHHS: BBIBYYBILb YIUIBIY JIakTaepplHy Ha  Y3pPOBEHb
aKicisulbHara — CTpACy, Kl  XapakTapbl3yela 3MSHEHHEM  aKThIYHACII
CyIIepaKCiIABICMYTa3bl 1 IHTIHCIYHACIII TIepaKicHara akicJIeHHs Jimiaay, y mamykoy y
paMKax MaJdIi SKCIepbIMEHTaIbHAra MeTadaniyHara CiHapomy.

ACHOYHBIA METaJIbl 1acieaBaHHs: CIEKTPa(paTOMETPBIUHBI 1 CTATHICTHIYHBI.

HazipanHi 1 gacienaBaHHI mpaBoj3uics ¥ OlsixiMiuHail jabapaTtopbli Ha 0aze
kadeapsel Oisximii Oisariynara ¢axkynstata bJIY ¥ nepsian 3 nicranaga 2021 roxa na
Mmaii 2022 rona.

ACHOVHBIS BbIHIKI JJaCTI€JABAHHS:

1. Tamoyubis mnpblubiHbl pa3Binug MC — r3Ta  XapakTapbICThIKI, SIKIS
aJTIOCTPOYBAIOLb MEpasiIaHHE, MaJIAPYXOMBI JIaj KIS 1, SIK CJIEACTBA, 3allIIHIC
aTJIyCLICHHE, SIKisl MPBIBOA3AIIb /1A aKICIsIbHAra CTpACy ¥ apraHizme.

2. Y acHoBe MexaHi3My MC JIsDKBILb eplIacHast iIHCYJIiHAp331CLEHTHACLb, SIKOH
3BbIYAliHA CIIPBISE TINEPIHCYIIHEMIs, sIKasi NPbIBOA3ILG Y BbIHIKY Ja pa3siuus C/I 2
Thiny, IBC 1 CiICTOMHBIM TIpasiBaM aTAIpackKiepo3y.

3. ITOJI — cknamansl npamac, ki YkiIodae ¥ cs0e akThIBalbIlo0 / A3TPpaalblio
JOIOHBIX pajablkajay 1 YOynaBaHHe § JIMiABI HanspdHsra akThiBaBaHara
MaJIeKyJisipHara KiciaapoAay, ITo 3'ayiasenia aJHbIM 3 TajJOYHbIX MPBIKMET pa3BILILIS
MC, nipsl naBsimHHI TTOJL.

4, [HcyniHapa3iceHTHacb  3'ayjasenua  OpblublHad  rinep@yHKIil
najcTpayHikaBaid 3ajio3bl, SKas ¥ CBal 4Yapry MNOpbIBOA3IIL Ja pas3BILILd
TIIEPIHCYIIHAMII 1 ABICTITIIAMIL.

5. OkcnepbiMeHTanbHbl MC 'y 7nabapaTopHbIX JKBIBEN XapaKTaphl3yelia
pasBinuém IIOJI 1 pasBinuém 3amanenHs. I[Ipa rdTa CBeqUbIh MNaBBIIIDIHHE
KaHIPHTpAIbIl aryipHara Osuiky ¥ ramareHane nedani namykoy 3 MC y 5,5 pazoy
aJHOCHA KaHTpOJbHAW TPYINbl 1 TNaBbldHHE KaHIPHTpalbli TBK-akTeyHBIX
npagykray y 2,2 pa3bl aIHOCHA KaHTPOJIbHBIX TPYII.

6. Ilpampcer agykanpii ADK, skis npaxoas3sib y KpbiBi 1 ¥ MedaHi, MaroIb
pO3HYIO IHT3HCIYHacUb. Jlan3eHas BbICHOBa MOKHA 3palillb Ha MAaJCTaBE 3MEHBI
VazenpHalt akteiyHacii COJl y remoutizane KpbIBi 1 ¥ ramareHale nevyadi namyxkoy. ¥
remMosti3aiie Hasipaemia naBeniusHHe akThiyHacii COJl Ha 46%, a ¥ ramareHarie
neyaHi Hazipaemua 3HbKIHHe akTbiyHacii COJl y 2,6 pa3bl. TakiM yblHaM, mparnc
cinTa3y ADK y KpbIBi Mpalisgkae MEHII IHTIHCIYHA, YbIM y renartanpitax. [[aaBeiinmHHe



akteryHaci COJl y KkpbiBi kKaka a0 ymepaHail CTyNeH1 1HTaKCIKalbli BOJbHBIMI
panbikanami, a npeIirHET mpanbl AOC kaxa a0 LsDKKail CTyNeHi 1HTaKCiKalpll, siKas
BoIkTiKaea ADK.

7. JlaktadepblH, BBIIYISAIOYBl  Cympalb3amaleH4bl  3(eKT, 3HDKae
KaHLPHTPALBIIO 3aMaJIeHYbIX OSIIKOY y raMareHarie rnevyasi mamykoy. [Ipa rata moxxna
MepKaBarllb I1a 3MECTY aryjbHara OsuiKy ¥ raMareHarie redasi mamykoy 3 MC i marrykoy
3 MC, skis aTpbIMitiBasli JlakTaephiH: YBs/I3eHHE JakTadepbiHy *kbiBénam 3 MC
MIYHA 3HDKAe YTphIMaHHE aryipHara Osuiky Ha 29%.

8. JlaktadepbiH mmdAYyHa mnaBeimae akteiyHacub COJ §  xbIBED 3
skcrepeiMeHTaNIbHBIM MC Ha 55% annocna marykoy 3 MC, sikist He aTpbIMITIBali
naktadepbH. [9Ta cBequplllh a0 aHTHIAKCIAAHTHBIX YIIACIIBACIAX JaKTa(ephIHy:
HelTpam3yousl ADK, €H npagyxiise akicIsIbHYI0 Maablikanbiio pepMeHTay, skas
IPBIBOJ3IIb 1a CTPATHI 1X aKThIYHACIII.

9. JlaktadepbiH mIYHA 3HIKAae KaHUPHTpalbllo TBK-akThIYHBIX mpagykray y
naykoy 3 MC Ha 21% anHocHa nanykoy 3 MC, sikiMm He yBo311 JlakTadepbiH. [3Ta
CBEIUbILb a0 ThIM, IITO JaKTa(epbIH 370JbHBI 3HIKAlb IHTIHCIYHACUb NAJJIOr] 3a
KOIIIT CBaiX aHTBIAKCIJIAHTHBIX yJIACI[1BACIISY.

KitouaBbis  CHOBBI:  QHTBIAKCIAAHTHBIA  (EPMEHTHI, AaKTBIYHbIA  (POPMBI
Kiciapony, cynepakcigapicmyta3a, TBK-akTeIyHbII TpamykTbl, MeTaOaIuyHBbI
CIHAPOM, aKICISIIbHBI CTPAC, 1HCYIIHAPA3ICHEHTHACLD, TAKTa(EpbIH.



ABSTRACT

The diploma thesis consists of 44 pages of main part, 5 tables and 3 drawings.
The list of references includes 55 positions.

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

The purpose of the research was to study the effect of lactoferrin on the level of
oxidative stress, which is characterized by changes in the activity of superoxide
dismutase and the intensity of lipid peroxidation in rats in the model of experimental
metabolic syndrome model.

The main research methods: spectrophotometric and statistical.

Observations and research were conducted in the biochemical laboratory at the
Department of Biochemistry, Biology Faculty, BSU in the period from November 2021
to May 2022.

The main results of the study:

1. The main reasons for the development of MS are characteristics that reflect
overeating, a sedentary lifestyle and, as a result, excessive obesity, which lead to
oxidative stress in the body.

2. The mechanism of MS is based on primary insulin resistance, which is usually
promoted by hyperinsulinemia, eventually leading to the development of type 2
diabetes, coronary artery disease and systemic manifestations of atherosclerosis.

3. LP is a complex process that includes the activation/degradation of lipid
radicals and the incorporation of pre-activated molecular oxygen into lipids, which is
one of the main signs of the development of MS, with an increase in LP.

4. Insulin resistance is the cause of hyperfunction of the pancreas, which in turn
leads to the development of hyperinsulinemia and dyslipidemia.

5. Experimental MS in laboratory animals is characterized by the development
of LPO and the development of inflammation. This is evidenced by an increase in the
concentration of total protein in the liver homogenate of rats with MS by 5.5 times
relative to the control group and an increase in the concentration of TBA-active
products by 2.2 times relative to the control groups.

6. The processes of ROS formation in the blood and in the liver have different
intensities. This conclusion can be drawn on the basis of changes in the specific activity
of SOD in blood hemolysate and in rat liver homogenate. In the hemolysate, an increase
in SOD activity by 46% is observed, and in the liver homogenate, a decrease in SOD
activity by 2.6 times is observed. Thus, the process of ROS synthesis in the blood
proceeds less intensively than in hepatocytes. An increase in the activity of SOD in the
blood indicates a moderate degree of intoxication with free radicals, and inhibition of
the work of the AOS indicates a severe degree of intoxication caused by ROS.



7. Lactoferrin, showing an anti-inflammatory effect, reduces the concentration
of inflammatory proteins in the rat liver homogenate. This can be judged by the content
of total protein in the liver homogenate of rats with MS and rats with MS treated with
lactoferrin: administration of lactoferrin to animals with MS significantly reduces the
content of total protein by 29%.

8. Lactoferrin significantly increases the activity of SOD in animals with
experimental MS by 55% relative to rats with MS that did not receive lactoferrin. This
indicates the antioxidant properties of lactoferrin: by neutralizing ROS, it prevents
oxidative modification of enzymes, which leads to the loss of their activity.

9. Lactoferrin significantly reduces the concentration of TBA-active products in
rats with MS by 21% relative to rats with MS that were not injected with lactoferrin.
This suggests that lactoferrin is able to reduce the intensity of lipid peroxidation due to
its antioxidant properties.

Key words: antioxidant enzymes, reactive oxygen species, superoxide
dismutase, TBA-active products, metabolic syndrome, oxidative stress, insulin
resistance, lactoferrin,






