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PE®EPAT

Jlannass paGoTa  BBIMIOJHEHA HA  IIECTHACCATH  OJHOW  CTpaHUIIES
MAaIlIMHOMKUCHOTO TEKCTA, BKJIIOYAET TPU TAOJHUIIBI U MSITh PUCYHKOB. {711 HanmucaHus
MCIIOJIB30BAJICS CTO ABAAIATh OJAUH UCTOYHUK JTUTEPATYPHI.

OOBEKT UCCIIeNOBaHUS: B3POCIIBIE CaMITbl KpbIc TuHUN Wistar, Becom 350 T.

Llenp uccienoBaHus: W3y4YEHUE BIUSHUS JIAKTOPEpPpHHA HA MHTEHCUBHOCTH
MPOIIECCOB MEPEKUCHOTO OKUCIICHMS JIMMUAOB M aKTUBHOCTH KaTajla3bl y KpPBIC C
AKCIEPUMEHTAIBHBIM META0OINYECKUM CUHIPOMOM.

OcHOBHBIE METO/IbI UCCJICIOBaHUS: CIEKTPO(HOTOMETPUUECKUN U CTATUCTUYE-
CKUH.

HaOnronenust U ucciieioBaHusi MPOBOAWINCE B OMOXUMHUUYECKOUN J1abopaTopuu
Ha 0a3ze kadenprsl Omoxumuu Ouosnorudeckoro ¢akynsrera bI'Y B nepuosa ¢ HOAOps
2021 rona o maii 2022 roxa.

OcHOBHBIE pe3yJIbTaThl UCCIEAOBAHUS:

1. HenpaBuibHOE NUTaHWE W MAaJOMOJABUXKHBIA 00pa3 KWU3HU SBISIOTCS
MOITHEHIIIMM  KaTaJdu3aToOpoOM  Pa3HOOOPA3HBIX  OKUCIUTEIBHBIX  IPOLIECCOB.
N30bITOuHOE MOTpPEOJIEHHEe BBICOKOKAJOPUMHON M CIHAJAKOM MHIIM  SBISETCA
OCHOBHBIM HMHAYKTOPOM OKHUCIUTEIBHOTO CTpecca B OpPraHu3Me€ B YCIOBHSIX
MOJICJIMPOBAHUS META0OJINYECKOTO CUHIPOMA.

2. [leHTpalbHBIM 3BEHOM MaTOT€HE3a METa0OJUYECKOr0 CHHIApOMaA
BBICTYIIAE€T UHCYJIMHOPE3UCTEHTHOCTh. JTO PACCTPOUCTBO XapaKTEPU3YeTCsl TAKUMU
MeTa00IMYECKUMU HApPYIICHUSMHU KaK TUNEPTPUTIIULICPUIEMUS, CHUKEHUE YPOBHS
JIUTIONTPOTEHOB BBICOKOM TJIOTHOCTH, MOBBIIMICHUE YPOBHS JIUMOMPOTEMHOB HU3KOM
MJIOTHOCTH, PE3UCTEHTHOCTh K MHCYJIMHY, aHOMaJIbHasl TOJEPAHTHOCTh K TJIFOKO3€ U
TUNIEPTOHUS, KOTOPbIE B COUYETAHMM C TEHETUYECKOM MPEeapacroyioKEHHOCThIO U
a0JOMUHAIBHBIM OKUPEHUEM SIBJISIIOTCS (paKTOpaMH pUCKa JIJIsi pa3BUTHSI CaXxapHOTO
nuabeTa BTOPOro THUIA, COCYJMCTOTO BOCHAJIEHUS, aTepOCKIepo3a U 3a00JIEBaHMIMA
MOYEK, IEUYECHU U Ceplia.

3. OmuuM 13 1e(EeKTOB, CBSI3aHHBIX C Pa3BUTHEM METa0OIMYECKOTO
CHUHJpOMa U COMPOBOXKIAIOIIMX €ro 3a00JeBaHUM, SBISETCS M30BITOK aKTUBHBIX
dbopm kucinopoga (ADK). AxtuBHbie (OpMBI KHUCIOpOAA, T'€HEPUPYEMbIE
MUTOXOHAPUSIMU WJIM JPYTUMH KOMIIOHEHTaMH BHYTPU WM BHE KIIETKH,
WHULIMUPYIOT TPOILECChl TEPEKUCHOTO OKHUCICHUSI W BBI3BIBAIOT TOBPEKJICHHE
Pa3IMYHBIX KJIETOYHBIX KOMIIOHEHTOB.

4, Pa3Butre mMeTaboM4ecKoro CUHAPOMA COMPOBOXKIAACTCS MOBBIIICHHUEM
aKTUBHOCTHU KaTajia3bl B TOMOT€HATE MEUYCHU M T'eMOJIM3aTe KPOBU KpbIC. DTOT (PakT
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HArJsgHO ~ JEMOHCTPUPYET, YTO  pa3BUTHE  METa0OJUYECKOrO0  CHHIApPOMA
CONPOBOKaaeTcs noseiieHneM ypoBHs ADK.

S. bbulo  ycTaHoBneHO, YTO BBeAEHHE JakTOopeppuHA KphICaM  C
MeTabOIMYECKUM CHHIPOMOM YMEHBIIACeT YJCNbHYI0 aKTHMBHOCTh KarTajasbl. ITO
JI€MOHCTPUPYET TOT (aKT, 4YTO JAKTO(EeppUH CHOCOOEH OINOCPEIOBAHO CHHKAThH
aKTUBHOCTbh aHTUOKCHJIAHTHBIX ()EPMEHTOB Y KpbIC, HUBEIHPYs Berieck ADK.

6. NccnenoBanne koHueHTpanuu TbK-akTHBHBIX NPOIYKTOB B TOMOT€HATE
IIEYEHN KPBIC ITOKA3aJ0 CTATUCTHYECKUE 3HAYMMBIC PA3JIMUMs B 3HAYCHUAX ITOCIE
BHYTPHKEITYTOYHOTO BBEJICHUS pacTBOpa JaKkTOPEepprHA KaK y MHTAKTHBIX KPBIC, TaK
Uy KpbIC C METa0OJIMYECKHUM CHHAPOMOM. bBBUIO YCTaHOBIEHO CHHMKEHHE
KOHIeHTpauu TbHbK-akTHBHBIX NPOAYKTOB B TI'OMOIE€HATE NEYEHUW Y HHTAKTHBIX
JKUBOTHBIX W Y OKMBOTHBIX C  METa0OJIMYECKUM  CHUHAPOMOM,  IOCJE
BHYTPHIKEITyIOYHOTO BBEJEHUA JakTOoheppuHa. Y >KUBOTHBIX C META0OJIUYECKUM
CUHAPOMOM  KOHLEHTpauusi BTOopuuHbIX mpoaykroB [IOJI  (TBK-akTuBHBIX
IPOJYKTOB) YBEJIMYMBAJIACh. B KOHEUYHOM CYET€ MOMXHO OTMETUTh, YTO IMPOLICHT
W3MEHEHHSI TI0Ka3aTeled JOCTOBEPHO M3MEHSACTCS NPU  BHYTPHKEITYIOYHOM
BBEICHUM  JIAKTOQEppUHAa O KUBOTHBIM. JlakTrOoeppuH, SABIASICH  MOUIHBIM
AHTUOKCUIAHTOM, y4acTBYeT B MpOLIECCax JErpajallid CBOOOJHBIX PaJAMKaJIOB, U
CHW)Kasi UX YMCIIO, CTIaXMBAET M30BITOYHOE KOJIMYECTBO BTOPUYHBIX MPOIYKTOB
[1OJI.

KitoueBble  croBa: AHTUOKCHUJAHTHBIE (PEPMEHTHI, AKTHUBHBIE  (POPMBI
KHACIIOpOJa,  CYNEPOKCUANNCMYTas3a, Karajga3za, METAa0OJMYECKHMH  CHUHAPOM,
OKHUCJIUTENIbHBIN CTPECC, MHCYJIMHOPE3UCTEHTHOCTh, JIAKTO(DEppHH.



POD®EPAT

Jlanzenast mpaiia BbIKaHaHa Ha IIACIIA3€CALl aJHON CTApOHIIBI MalIbIHAIIICHATA
TAKCTY, YKJII04ae TPbI TAOMIIBI 1 ML MaTIOHKaY. 171 HamicaHHS BBIKApbICTOYBaNacs
CTO JIBAIIIaIlh aJTHA KPBIHIIA JTITApATyPHI.

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

MbhTa pacnefaBaHHs: BBIBYYSHHE VIUIBIBY JakTadepblHy Ha IHTIHCIYHACIb
mparpcay IMepakicHara axicleHHs JIMmiaay 1 akThIYHAcllb Karajasbl y TaIykKoy 3
IKCIIEPHIMEHTAILHBIM METa0aTiuHbIM CIHIPOMAaM.

ACHOVHBISI ME€TaJIbI JaciieJaBaHHs: CIIEKTPa(pOTaMATPBIYHBI 1 CTATHICTHIYHBI.

HasipanHi 1 mpacienaBanHi npaBojasuiics § OlaxiMiuHai J1abapaTopeli Ha 0asze
kadeapel Oisximil Oismariunara dakyaetata BJY ¥ nepeisia 3 mictanaga 2021 ronxa
na Mmaut 2022 roxa.

ACHOVHBIS BbIHIKI JJaCTIC/ITABAHHS:

1. HsanpaBinbHae xapyaBaHHE 1 MajdapyXxOMbl JiaJ KbILLS 3'SyJstoIa
HallMaryTHbIM KaTajli3aTapaM pa3HAaCTalHBIX aKICISUIBbHBIX Hpampdcay. 3allliHse
CHaXbIBaHHE BbICOKAKajlapbliHAal 1 calloAKail €Xbl 3'ayisenua acHOYHBIM
IHAYKTapaM akxiciisylbHara CTp3cy Y apradi3Meé Ba YMOBax MaJdJisiBaHHS
MeTabaliyHara ClHJIpoMy.

2. llpHTpanbHBIM 3BSHOM IaTareHe3y MeTralajiyHara CIHIpPOMY BBICTyIae
IHCYJIIHAPA3ICIIEHTHACHIb. [@Ta 3acMyusHHE XapakTaphi3yelllla MeTabaliuHbIMI
NapyLIHHAMI, TaKiMi SIK TIHEPTPBITIILAPBIIAMIS, 3HIKIHHE Y3POYHIO JNanpaTiiHay
BBICOKAll IIYBUIbHACII, MaBBIIIAHHE Y3POYHIO JiMampardiHay Hi3Kail MIYbUIbHACLI,
PA3ICTIHTHACIB J1a 1HCYJIIHY, aHaMallbHasl TaJepaHTHACIIh Ja TJIFOKO3bI 1 TIIepTaHis,
AKig ¥ CHaTy4ydHHI 3 TeHEThIYHAN CXUIHHACIIO 1 YdpayHOU aTiyCIiEeHHEM 3'SYIIstolia
(dakTapaMi pbI3BIKI JUIsl pa3Bill IyKpoBara JbISIOETy Apyrora ThIly, CyJ31HKaBara
3amnajieHHs, aTIpPacKiIepo3y 1 3aXBOPBaHHSY HbIpakK, Me4aHi i caplia.

3. AmHbM 3 J3¢ekTay, 3BA3aHBIX 3 pa3BiUUEM MeTalaiiyHara CIHIPOMY 1
CYIpaBaJIKaIoLIb SIT0 3aXBOPBaHHAY, 3'yIIsiella JIaK akThIYHbIX (hopmay Kicaapoay
(ADK). AxTbiyHbIA (DOpPMBI KICHApOay, KIS T€HEPBIPYIOIA MITaXOHIPBIsIMI abo
1HIIBIMI KaMIaHeHTaM1 YHYTpbl a00 Ma-3a KJIETKI, HILBIIOKOb MPaldChl epaKkicHara
aKiCJIEHHS 1 BBIKJIIKAIOLb MAIIKO)KaHHE PO3HBIX KJIETKaBbIX KaMIIaHEHTAY .

4. Pa3pinué wetabaiiyHara CIHIAPOMY CyINpaBajpKaellla IMaBbIIIPHHEM
aKTBIYHACII KaTaja3bl ¥ raMareHalile rnedyati i remMaiizane KpbiBi namykoy. I'3Tel gpakrt
HarjIsiHa JPMAHCTpye, ITO pa3Bilié MeradaiiyHara CiHAPOMY CyIpaBajpKaela
MaBbIIIPHHEM Y3poyHIO ADK.



5. bwuo ycraHoynena, ImITO YBAA3€HHE JaKTaQepblHy MalykaMm 3
MeTabamiyHbIM CIHIApOMaM TMaMsHIIae YA3€NbHYIO aKThIYHACIh KaTanaszbl. [93Ta
JTPMAHCTpye ToW akt, ImTOo JakTadephlH 30JIbHBI amacpojKaBaHa 3HDKAIlb
aKTBIYHACIh AHTHIAKCITAHTHBIX (pepMeHTay ¥ maiykoy, HiBemipyroubl yernéck ADK.

6. HacnenaBanne kanupHTpanbli TBK-akThIVHBIX TpaaykTay y ramareHaie
MeYaHi MalyKoy Makas3ajia CTaThICTBIYHA 3HAYHBIA aJPO3HEHHI Y 3HAYPHHSAX MaCIs
VHYTpBICTpayHiKaBara YBsJI3eHHA pacTBOpa JakTadepbIiHy SK y IHTAaKTHBIX MAIyKOY,
Tak 1 Y mamykoy 3 MeTalaliuHbIM CiHIpoMaM. bbulo ycraHoVineHa 3HDKIHHE
kaHIPHTpalbll TBK-akThIYHBIX MpajyKTay y ramMareHaie rnevyadi y iHTaKTHBIX JKbIBENT
1 ¥ KbIBEN 3 MeTabalmiyHbBIM CIHApOMAaM, Maciisi YHYTphICTpayHiKaBara VBSI3€HHS
naktadepbiHy. Y JKbIBENT 3 MeTabaliyHbIM CIHAPOMaM KaHIPHTPAIBIS IPYracHbBIX
npaaykray I[IOJI (TBK-akTeIyHBIX TpaayKTay) maBsuliyBajaca. Y KaHUYAaTKOBBIM
paxyHKy MO’KHa aJi3Haublllb, IITO MPAlPHT 3MEHbI MaKa3ublkay IM3YHA 3MSHSACHLA
Opbl  YHYTPBICTPAYHIKABBIM YBAJI3€HH1 JakTadepbliHy >kbiBEnaMm. Jlakradepsbin,
3'SYISAIOYBICS. MaryTHbIM aHTBIAKCIIaHTaM, YA3€JIbHIYAE Y mpandcax A3rpaaarbll
CBaOOJHBIX pajblKanay, 1 3HDKAIOYBl 1X JIK, 3TJIaJKBAC 3aTIIIHIO KOJBKACIh
npyracHbeix npaaykray 11OJI.

KitouaBbisi  CJHOBBI:  QHTBIAKCIAAHTHBIA  (SAPMEHTBI, AaKTBIYHbIA  (HOPMBI
Kiclapoay, CynepakciIapicMyTa3a, KaTajga3za, MeTabaliuHbl CIHAPOM, aKICISUIbHBI
CTpPAC, IHCYJIIHAPI3ICIIEHTHACIb, JJaKTaQEPHIH.



ABSTRACT

The work was done on sixty-one pages of typewritten text, includes three
tables and five figures. One hundred and twenty-one sources of literature were used
for writing.

The object of the study: adult male rats of the Wistar line, weighing 350 g.

Objective: to study the effect of lactoferrin on the intensity of lipid
peroxidation processes and catalase activity in rats with experimental metabolic
syndrome.

Main research methods: spectrophotometric and statistical.

Observations and studies were carried out in the biochemical laboratory at the
Department of Biochemistry of the Biological Faculty of BSU in the period from
November 2021 to May 2022.

The main results of the study:

1. Poor nutrition and sedentary lifestyle are a powerful catalyst for a variety of
oxidative processes. Excessive consumption of high-calorie and sweet foods is the
main inducer of oxidative stress in the body under the conditions of modeling
metabolic syndrome.

2. The central link in the pathogenesis of metabolic syndrome is insulin
resistance. This disorder is characterized by such metabolic disorders as
hypertriglyceridemia, a decrease in the level of high-density lipoproteins, an increase
in the level of low-density lipoproteins, insulin resistance, abnormal glucose
tolerance and hypertension, which, in combination with genetic predisposition and
abdominal obesity, are risk factors for the development of type Il diabetes mellitus,
vascular inflammation, atherosclerosis and kidney and liver diseases and hearts.

3. One of the defects associated with the development of metabolic syndrome
and accompanying diseases is an excess of reactive oxygen species (ROS). Reactive
oxygen species generated by mitochondria or other components inside or outside the
cell initiate peroxidation processes and cause damage to various cellular components.

4. The development of metabolic syndrome is accompanied by an increase in
catalase activity in liver homogenate and rat blood hemolysate. This fact clearly
demonstrates that the development of metabolic syndrome is accompanied by an
increase in the level of ROS.

5. It was found that the administration of lactoferrin to rats with metabolic
syndrome reduces the specific activity of catalase. This demonstrates the fact that
lactoferrin is able to indirectly reduce the activity of antioxidant enzymes in rats,
leveling the surge of ROS.



6. A study of the concentration of TBA-active products in rat liver homogenate
showed statistically significant differences in values after intragastric administration
of lactoferrin solution in both intact rats and rats with metabolic syndrome. A
decrease in the concentration of TBA-active products in liver homogenate was found
in intact animals and in animals with metabolic syndrome, after intragastric
administration of lactoferrin. In animals with metabolic syndrome, the concentration
of secondary LPO products (TBA-active products) increased. Ultimately, it can be
noted that the percentage of changes in indicators significantly changes with
intragastric administration of lactoferrin to animals. Lactoferrin, being a powerful
antioxidant, participates in the degradation of free radicals, and reducing their
number, smoothes the excess amount of secondary LPO products.

Keywords: antioxidant enzymes, reactive oXxygen species, superoxide
dismutase, catalase, metabolic syndrome, oxidative stress, insulin resistance,
lactoferrin.



