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PE3IOME

Beenenue. [onofanue okasblBaeT 3HAYUTebHOE BO37elCTBHe Ha TPbI3YHOB B NPUPOJE, BIUAA Ha
ux (QU3UONOTUIO, MOBEJiEHHE U BbDKMBAEMOCTb. [ledULIMT KOpMa MOKeT TPUBECTH K MajieHuio dep-
TUIBHON CIIOCOOHOCTHU KMBOTHBIX, CHU3UTh YCTOMYMBOCTD K MH(EKIMAM, U3MEHUTh OaiaHC Hepo-
MeZMaTopOB B MO3re U (PU3NYECKYI0 BBIHOCIUBOCTD. [IpephIBUCTOE TrosofaHye BAMSET HA CUCTEMY
aHTHOKCHZIAHTHOM 3aILUTBI U COZEPKaHNEe aKTUBHBIX ()OPM KHCIOPOJa B MO3Te )KUBOTHBIX. JTO HMe-
er GosblIoe MMPaKTUYECKOe 3HaueHHe, TaK KaK MOXKET JieKaTb B OCHOBE MEXaHM3MOB M3MEHEHHS
YCTOMYMBOCTU I'PbI3YHOB K pa3/MUHbIM BO3/IeHiCTBUSAM.

Llenbio IaHHOTO MCC/IEZ0BAHUS ObIIO BBIICHEHUE TeH/IEPHBIX OT/IMYMiA 3P (HEKTOB MPepbIBUCTOrO ro-
7I0flaHYsl Ha aHTHOKCUJJAHTHYIO cUCTeMy Kpbic avHuM Wistar.

Marepuasnsl ¥ MeToabl. [Ipy BeinoHeHUH paboThI UCIIOb30BAIN MOJIENb [IPEPHIBUCTOrO TOI0/aHHS,
IIpY KOTOPOM »XMBOTHBIE OIIBITHOH IpymIibl (n = 13) nosyvany AOCTYI K KOPMY Ha OAWH 4Yac B TeYeHHe
4 cyT eXe[JHEBHO, TOTZAA KaK KOHTPOJIbHBIE KMBOTHbIE (n = 13) Haxopuuch B ycnoBusx ad libitum.
[locne okOHUaHMA epUO/ia NPePLIBUCTOrO TOI0AaHNA NPOBOANW/IN 9BTaHA3UIO )KUBOTHBIX U U3MEPSIN
napaMeTphbl CUCTEeMbl aHTUOKCHUAAHTHON 3aIUThI KPOBU U TUIa3MBI.

Pe3ynbrarbl. CTaTUCTUYECKUIA aHAIM3 HE BbISIBUJI U3MEHEHUI B 001l aHTHOKCU/IAHTHON aKTUBHO-
CTH IUIa3Mbl KPOBH TOCJIE TIPEPBIBUCTOrO FOJIOAAHKS HU Y CAMIIOB, HU Y caMOK Kpbic. OHako Habito-
Jla7ioch 3HAUMMOE TOBBIIIIEHNe YPOBHS 1lepy/olia3MyUHa B KPOBU OMBITHBIX )KMBOTHBIX KaK y CaMIOB
(Ha 32,5%; p < 0,01), Tak 1 y camok kpsic (Ha 18,5%; p < 0,05), akTMBHOCTD KaTanaspl B KPOBY CaMIIOB U
CaMOK He M3MeHW/Iach 10cjle MPepblBUCTOr0 Io/10/jaHus. AKTUBHOCTb CyIIePOKCUAAUCMYTas3bl (TpeTbs
nzodopma), cozpepskalleiics B a3Me KpOBY JKMBOTHBIX, 3HAUMMO M3MEHH/IAch TOJIBKO Y CAMOK I10CTIe
IPEpPBIBHCTOrO rosiofianus (ymeHbineHue Ha 24%; p < 0,05).

OrpanuueHus ucciaenoBanusi. lccrenoBaHUs HarpaB/ieHbl Ha H3yueHHe OMOXMMUYECKUX [OKasa-
Tesell KPOBY KpPbIC NIPY U3MEHEHUN peKuMa NMUTaHUA U MPeJCTaBIs0T UHTepec AJis CleLualrucToB
COOTBETCTBYIOLIEN 00/1aCTH /1eSITeNIbHOCTH.

3akmouenne. Takum 00pa3oM, MPephIBUCTOE TOJIO/IaHKe B TeueHre 4 CYyT NPUBOAWUT K M3MEHEHHUI0
COCTOSIHUS TIOKa3aTesieil CUCTeMbl aHTUOKCUJAHTHOM 3aliUThl Y TPBI3YHOB, IPUYEM H3MEHEHUEe aK-
TUBHOCTHU CYNEPOKCUAIUCMYTa3bl (TpeThs u3odopma) sensgeTcs nonocnequduuHbMU. Takoe u3Mme-
HeHUe aHTMOKCHIAHTHOIO CTaTyca »KUBOTHBIX MOXET JIe)KaTb B OCHOBe CHIKEHUS YCTOMUMBOCTH K
pa3/MYHBIM HEraTUBHBIM BO3JEMCTBUAM Ha (OHE NPephIBUCTOrO TOI0LaHHUS

KrroueBble coBa: aHmuokcudanmeol; Kpogb; cucmema aHmuoKCUOGHMHOL 3auumbl; NPepbIBUCMOE 20-
ni00aHue
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tyra faesurdexronorun ®BYH «OHUT um. ®.O. Dpucmana» Pocriorpebuansopa (mportokon N2 2! ot
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Hcmounuk ¢punancupoeanus. ABTOPbI 3asIB/AIOT 00 OTCYTCTBUY BHeLIHero (GMHAHCHPOBAHUS [IPY IPO-
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PECOB, CBSI3aHHBIX C MyOIMKALUel TaHHON CTAThH.
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ABSTRACT

Introduction. Starvation has significant effects on rodents in the wild, affecting their physiology,
behavior, and survival. Food scarcity can lead to decreased fertility, reduced resistance to infections,
altered neurotransmitter balance in the brain, and diminished physical endurance. Intermittent fasting
affects the antioxidant defense system and the content of reactive oxygen species in the brain and
may underlie the mechanisms of changes in the resistance of rodents to various influences, which is
of great practical importance.

The aim of this study was to determine gender differences in the effects of intermittent fasting on the
antioxidant system in Wistar rats.

Materials and Methods. The study used an intermittent fasting model, in which animals in the
experimental group (n = 13) were given access to food for one hour daily for 4 days, while control
animals (n = 13) were kept in ad libitum conditions. After the end of the intermittent fasting period,
the animals were euthanized and blood was collected, followed by measurement of the parameters of
the antioxidant defense system of the blood and blood plasma.

Results. Statistical analysis revealed no changes in total plasma antioxidant activity after intermittent
fasting in either male or female rats. However, a significant increase in the level of ceruloplasmin in
the blood of experimental animals was observed in both male (by 32,5%; p <0,01) and female rats
(by 18,5%; p <0,05). Blood catalase activity did not change after intermittent fasting in male and female
rats. The activity of superoxide dismutase (third isoform) contained in the blood plasma of animals
changed significantly only in females after intermittent fasting (a decrease of 24%; p < 0,05).

Study limitations. The study aimed to investigate the biochemical parameters of rat blood during
dietary changes and is of interest to specialists in the relevant field.

Conclusion. Thus, intermittent fasting for 4 days leads to a change in the state of the antioxidant
defense system in rodents, and the change in the activity of superoxide dismutase (third isoform)
is gender-specific. This change in the antioxidant status of animals may underlie the decrease in
resistance to various negative influences during intermittent fasting.
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BBEAEHUE

B nouckax MUY IppI3yHbl MOTYT HM3MEHAThb
CBOM IPUBbIYHBIE MApIIPYThI, TOBEJIEHYECKYIO aK-
TUBHOCTb, TPOSIB/IATD arpeccrio B TPYIIMPOBKE,
KOHKYpUpY# 3a nuieBble pecypchl [1]. [ononanue
3HAUUTEbHO BIIMSIET Ha IPbI3YHOB B MpPHPOJE, 3a-
TparnBasg Mx (U3NOJIOTHIO, NOBeleHHe U BbDKU-
BaemocTb. He/jocTaTOK MUILM MOKET MPUBECTU K
CHIDKeHHIO (epTUIbHON CIOCOOHOCTH YKUBOTHBIX,
MX YCTOWUMBOCTHU K MH(EKLMAM, U3BMEHUTD OastaHe
HelipoMeIMaTOpOB B MO3re 1 (PU3NUEeCKyIo BbIHOC-
muBoCTh [2, 3]. OcobeHHOr0 BHUMaHUS 3aCITyKUBa-
eT HccrlefioBaHWe U3MeHeHWi ToKasaTteseil aHTH-
OKCHJIAHTHOTO CTaTyca KpOBU Ha (pOHEe royofjaHusl.
Tak rokasaHo, YTO NpepbIBUCTOE T'OJI0fjaHKe BIIU-
sleT Ha CHUCTeMY aHTHMOKCUJAHTHOW 3alUTbI U CO-
Iiep>KaHue akTUBHBIX POPM KHcopoza B Moare [3].

l13MeHeHre apaMeTpoB, CBSI3aHHBIX C aHTHU-
OKCHJAHTHOUM CUCTEMOH, MOKeT Jie;KaTb B OCHOBE
MeXaHU3MOB U3MEHEHUsI YCTOMYMBOCTH IPHI3YHOB
K pas/JM4yHbIM BO3ZJEHCTBUSAM, UTO Mpe/CTaBiseT
ocoboe TpakTHYecKoe 3HaueHue [4].

OKcnepMMeHTalIbHOM MOJIe/Ibl0  TOJIOlaHN,
KOTOpasi 0TYaCTH UMUTHPYeT eCTeCTBEHHbIE yCII0-
BUs CYIeCTBOBAHMSI TPbI3YHOB B NpUpOfe, SBIS-
eTcs TIpepbIBUCTOe rojozaHue. [Ipy BbIIONIHEHUU
TaKUX IPOTOKOJIOB I€pPUO/bl HEOIPaHMUEHHOrOo
notpebieHnsl MUY YepenyloTcs C MepUuoaMu
TIOJIHOTO WM YaCTUYHOI'O OrpaHWuYEeHMs JI0CTyIia
K exe [2].

Llenbi0 IaHHOTO KCC/IEIOBAHUA ObITIO BbISC-
HeHUe TeHJIepHbIX OTInunil 3 PeKToB NpepbIBU-
CTOTO TOJIOZ@HMSl Ha COCTOSIHME aHTHOKCUAHT-
HOM cucTeMbl y Kpbic muHun Wistar.

MATEPWUAJIbl U METO/bl

,ZlJ'IH MpoBEeAEHKUA 3SKCIIEPUMEHTOB HKCIIOJIb-
30Ba/iIi CaMILIOB W CaMOK KpbIC JIMHUH Wistar,

CpeAHss Macca CaMLOB Ha Hauyalo SKCIeprMeH-
Ta cocrasuna 236 * 10 r, camoxk — 185 = 10 .
B xome paboTbl KUBOTHbBIE OIMBITHON TPYIIIbI
(7 cam110B 1 6 camMOK) 1osTy4yasny 0CTYI K KOpMY Ha
60 muH (c 13:00 no 14:00) kaxble CYyTKU B TeueHUe
4 cyT. JKUBOTHbBIE KOHTPOJIbHO rpymmnbl (7 caMI[0B
1 6 caMOK) UMeJTi CBOOO/IHBIH JOCTYII K KOPMY BCE
BpeMs ucceoBaHusl. [locne okoHYaHus nepuoza
NIPEepbIBUCTOrO T0JI0/JaHNsI IPOBOJWIN 9BTaHA3UIO
JKUBOTHBIX M OCYIIECTB/SUTM 3a00p KpOBM [ist
aHanu3a (QYHKIUOHAIbHOTO COCTOSIHUSI aHTHOK-
CUZIAaHTHOU CHUCTEMBL

Jins onpeneneHus copep:kaHus Lepyionsias-
MHHa B IUla3Me KpPOBM MCII0/Ib30Bali pPeaklUio
okucneHus: opropeHunenguamuna [4]. Finrencus-
HOCTb TIepeKHCHOTO OKWC/IeHUS JIUMUZOB B Opra-
HHU3Me OLIEHMBA/IM 10 00pa30BaHUI0 MaJOHOBOTO
anbZieru/ia pyu peakinu ¢ THoOapoOUTYpOBOIA KuC-
noroii (TBK-AII). AkTuBHOCTb pepmMeHTa KaTasna-
3bl KPOBU OINpeiesisiiv M0 CKOPOCTU paspylieHus
nepekucu Bogopozna B ¢ocdarHom bOydepe. s
BbIsiB/IeHUs akTiBHOCTH CO/] B ryiasme KpoBH Kc-
MI0/1b30BaJIM PeaKLMI0 OKUCIIeHUs] aipeHalnHa [0
anperoxpoma. OOIIyI0 aHTHOKCU/IAHTHYIO aKTUB-
HOCTb IUIa3Mbl KPOBU OIPEEJIS/IA 110 CIIOCOOHO-
CTU aHTMOKCH/JAHTOB IJIa3Mbl KDOBH y4acTBOBAaTb
B 00pa3oBaHMM KOMIUIEKCA BOCCTAHOBJIEHHOTO
xene3za c 2,4,6-rpunupenuntpuasuHoM [4]. Cra-
TUCTUYECKYI0O 00pabOTKy pe3y/ibTaToB MPOBOIU-
m B mporpamme GraphPad Prizm 10.4.0 (GraphPad
Software Inc.) (two-way ANOVA).

PE3VYJIbTATbl U OBCYXXAEHUE

CraTucTUyeckuii aHajM3 He BBIABUI H3Me-
HeHUll B 00leli aHTMOKCUAAHTHOM aKTUBHOCTU
TU1a3Mbl KPOBY HU Y CaMLIOB, HU Y CAMOK KPBbIC I10-
cJie TIPepPBIBUCTOrO rojoganus (tabmuua). OnHako
Hab/I0/1a/I0Ch 3HAYMMOE TMOBbILIEHNE YPOBHS Iie-

3Ha4yeHnss BUOXNMNYECKUX NoKa3aTenen KPOBW XMNBOTHbIX Nocne ‘-IeTpréXJJ,HeBHOFO nepuoaa npepbiBUCTOro
ronogaHua (cpep,Hee 3Ha4YeHne = ctTaHgapTHOe OTKJ'IOHeHMe)

Blood biochemical parameters of animals after a four-day period of intermittent fasting (mean + standard

deviation)
Camup! | Males Camku | Females
MNokasartenb
Parameter KOHTPONb ronofaxHve KOHTPOIb ronopaHve
control (n =7) fasting (n=7) control (n = 6) fasting (n = 6)
O6Lwan aHTMoKCMaaHTHas aKTUBHOCTb Mas3mbl, 393,8 + 65,7 378,9 = 27,1 380,5+ 70,4 349,2 + 34,4
MKMoOnb Fe?/n
Total antioxidant activity of plasma, pmol Fe?*/L
TBK-AT1, HMonb/MN Nna3mbl KPOBU 5,00 = 0,54 45+ 0,7 3,6+1,3 3,1+0,3
TBA-AP, nmol/ml blood plasma
AKTMBHOCTb KaTanasbl B KpoBM, ycn. en./r 77,6 +19,7 69,00 + 9,23 95,7 + 14,7 73,8+ 12,6

reMornobuHa
Catalase activity in blood, arb. units/g hemoglobin
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3HaveHns BUOXUMUNYECKMX NOKa3aTesien KPOBU XXMBOTHbIX NMOCSIE YETbIPEXOHEBHOMO NEPUOLA NPEPLIBUCTOrO

ronofanua B rpynnax «Camubl, KOHTponb» (n = 7), «Camupl, ronoganue» (n = 7), «CaMkn, KOHTponb» (n = 6),
«Camku, ronogaHue» (n = 6).

a — cofiepxaHue LepynonnasMmHa B nra3me KpoBu, MKI/Mi; 6 — aKTUBHOCTb CyrnepokcmpancmyTasbl (TpeTbsa nsodopma)

B nnasmMe KpoBu, yCn. ef./Mr 6enka.
Lindppamm 0603Ha4eHbI p — 3HAYEHWS NPU HANIMYMM CTAaTUCTUYECKM 3HAYNMBIX OTKIIOHEHWI (two-way ANOVA).

Blood biochemical parameters of animals after a four-day period of intermittent fasting, in the group
"Males, control" (n = 7), "Males, starvation" (n = 7), "Females, control" (n = 6), "Females, starvation" (n = 6).

a — ceruloplasmin content in blood plasma, pg/ml; b — activity of superoxide dismutase (third isoform) in blood plasma,
UE/mg protein. The numbers indicate p-values in the presence of statistically significant deviations (two-way ANOVA).

py/ionia3aMHHa B KPOBU ONBITHBIX KUBOTHBIX Kak
y camuoB (Ha 32,5%; p < 0,01), Tak 1 y camok (Ha
18,5%; p < 0,05) (pucyHok, a). LlepynornnasmuH sB-
JISIeTCS1 OCHOBHBIM M€/IbCOZIEPIKAIUM OeTKOM, KO-
TOpbIH, HapsAAy ¢ QyHKLMel nepeHocurMKa Meay,
TaKKe IMposBiseT (QeppoKCUa3HYI0 aKTUBHOCTb
Y BBINIOJIHSIET posib aHTHOKcuzaaHTa [5]. Ilo-Bunu-
MOMY, TIOBBIIIEHHE YPOBHS Liepy/ola3MUHa npu
VHTepBasIbHOM T'0JIOZIaHUY MOYKHO paccMaTpyBaTh
KaK KOMIIeHCATOPHBIN MeXaHU3M, HanpaBJieHHbIN
Ha [oJ/iepKaHre a/leKBaTHOrO CoZlep>KaHus B Op-
raHMsMe Meau U MeTabonmMsMa skesesa.

Y KOHTPOJIbHBIX KUBOTHBIX He HaBIIH0/Ia/10Ch
3HauMMbIX OoTIMunii B cozep:kanuu TBK-AIl, mpu
3TOM Yy CaMOK 3HaueHue JaHHOro Mapképa mepe-
KUCHOTO OKHMCJIEHHS JITIUZIOB ObUIO HIDKE, UeM Y
camioB (rabnuna). [logobHOe pasnuuve B copep-
»)kanny TBK-AIl B myasme KpoBU y KOHTPOJIbHBIX
TPYIII CaMLIOB ¥ CAMOK KPBIC MOKET ObITh CBSI3aHO
C rTOpMOHa/IbHbIM (POHOM aH/IPOreHOB, KOTOPOe HU-
BeJIMpyeTcs Toc/ie Nepuoza ronojaxus [6].

AKTHBHOCTb KaTasasbl B KPOBU He HM3MeHU-
71ach MOCJie MPepbIBUCTOrO I'OJI0/laHus y CaMLOB U
caMoK Kpeic (Tabmuiia). MisBecTHo, uTo KaTanasa
sIBJISIETCSl KJIIOUeBbIM (pepMeHTOM B HelTpanusa-
11K 1epokcu/oB [7]. Takum 06pasom, OTCYTCTBUE
VM3MEeHEeHUI B KaTasa3HOU aKTUBHOCTU MOKeT CBU-
JIeTeIbCTBOBAaTh 00 OTCYTCTBUU 3P PEKTOB Mpepbl-

BHCTOTO TOJIOZIaHKsI Ha MeTaboIu3M MepPOKCHU/IOB.
AxtusHocTb CO/l, B 1a3Me KPOBY KMBOTHBIX 3Ha-
YXMO M3MEeHW/ach TOJIbKO y CaMOK IOcJie IIpepbl-
BHCTOrO rosozanus (ymenblieHue Ha 24%; p < 0,05)
(pucyHOK, 6). B nuTepaType BCTpevaroTCst JaHHbIE
O CHM)XEHHMU aKTUBHOCTU (EepPMEHTOB CUCTEMbI
aHTUOKCUAHTHON 3amuThl (B Tom uucne CO/L)
y caMIOB I0cjie NePUOA0B ronoaanus [8].

3AKJIOYEHUE

Takum 00pasoM, MPepLIBUCTOE TOJIOAHUE
B TeueHue 4 CyT INpUBOIUT K OTKJIOHEHUAM II0-
KasaTresiell CHCTEMbl AHTHMOKCHIAHTHOW 3allWThI
Yy KpbIC, NPUUEM H3MEHEHVE AaKTHUBHOCTU CyIIe-
pokcuaarcMyTasel (TpeTbs M3odopMma) sBseTCs
HOJIOCI'IEL[I/ICI)I/I‘—IHbIMI/I. Takas JUHaMKMKa aHTHOK-
CUIAHTHOTO CTaTyca >XMBOTHBIX MOXET JIeXaTb
B OCHOBE CHIDKEHHS YCTONUMBOCTU K Pas3/INYHBIM
HeraTWBHBIM BO3ZelCTBUAM Ha (oHe NpepbiBU-
CTOTO TOJIOfIaHUS.
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