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Momusayus u yenv: OxxupeHue Matepel B meproj; 6epeMEeHHOCTH M JIAKTAIMH TOBBIIIAECT CKIIOHHOCTh K Pa3BUTHIO
OXKHMpPEHUsl y NOTOMCTBA [ 1] 1 TakM 00pa3oM criocoOCTBYET pacpOCTpaHEHU IO OXKUpeHus. OTCPOUCHHBIE MATEPUHCKHE
BJIMSIHHUSL Ha MTOTOMCTBO CBSI3BIBAIOT C DMUTEHETHUSCKUMH MOAM(MUKALMSIMH Pa3BUTHSI B MMPEHATANbHBI U PaHHUN
MOCTHATAJIBHBIN TEPUOABI JKU3HU. DTUM MOAM(DUKALMAM MOTYT IOIBEPraThbCsi CHCTEMBl PETYIALUHN YITEBOTHOTO
U J)KUPOBOTO OOMEHA, B YaCTHOCTH, YyBCTBUTEJILHOCTh K Ba)KHEHIIMM TOPMOHAJIBHBIM PEryJsiTopaM MeTadolin3Ma,
TaKUM, Kak JIeTITHH, MUHCYINH U TopMoH niedeHn FGF21. JlenTuH moBBIIaeT pacxoa SHEPTHH, CHIDKACT MOTpebiIeHne
MUIIHM U BEeC Tella, MHCYINH HOPMaIN3yeT YPOBEHb IIIFOKO3BI B KPOBH M aKTUBHpYeT Jnnorenes, FGF21 cexperupyercs
MEYCHBIO B OTBET Ha Je(UIUT Oerka (To10/1) U M30BITOK CaxapoB B MHIIIE, MOBBIIIACT TATY K MOTPEOICHUIO OSITKOBOM
MUIIN ¥ CHIDKACT TATY K HOTPEOICHHIO CIaIKOTO0, MTOBBIIIACT PACXO/] JHEPTUH U UyBCTBUTEIBHOCTH K MHCYIHUHY. OTHaKO
BIMSIHAE MAaTEPHHCKOTO OKMPEHHUS Ha YyBCTBUTEIBHOCTH K 3THM TOPMOHAM Majo HccienoBaHo. llens — u3ydnth
BIIMSIHAE MAaTEePUHCKOTO OXKMPEHUS Ha YyBCTBUTEIBHOCTH K JIENTUHY, HHCYMMHY 1 FGF21 y motoMcTBa pa3Horo mona.
Memoowr u ancopummer: Camok Mmbitieit muanun C57B1/6] ¢ HopMmaibHBIM MeTaboIM3MOM (KOHTPOJIb, TEHOTHIT a/d) U
C TEHETHYECKUM OXKHpPEeHHeM (TeHOTUN AY/a) CKpelBaii ¢ HOPMaJbHBIMU CcaMilaMH (a/a), y My>KCKOI'O U )KEHCKOTO
MOTOMCTBA a/a TEHOTUIA OLCHMBAIM YyBCTBUTEJIBHOCTh K JIeNTHHY, MHCYnuHy U FGF21. UyBcTBUTENBHOCTD K
JICITHHY OLICHUBAJIM 110 M3MEHEHHIO Beca Tella M MOTPEONCHHIO MUIIK TOCIe BBEACHUS JIENTHHA (JICTITUH CHUXKACT
norpebinenue numu u Bec Tena). Pynkuuio FGF21 u 4yBCTBUTENBHOCTD K HEMY OIICHHBAIM I10 3KCIPECCHHU TeHa
FGF21 B meuenu nocnie cyTOYHOTO TrojofaHus U 1Mo BiusHUIo k30oreHHOro FGF21 Ha BeIOOp MeXay cTaHIapTHON U
BBICOKOKHPHOIT 1neToil. UyBCTBUTEIBHOCTH K HHCYJIMHY OIICHUBAJIN IO KOHIIEHTPAIMSAM IIFOKO3bI M MHCYJINHA B KPOBU
M IO TOJIEPAHTHOCTH K DJIFOKO3€ y MOTOMCTBA 000ETr0 I10J1a MPU COACPIKAHNH Ha CTAHIAPTHOM U BHICOKOKAJIOPHUHON
JTUeTe.

Pezynomamer: 1. BiusHue MaTepHHCKOTO OXHPEHHS HAa YYBCTBUTEIBHOCTH K JICITHHY. MaTepHHCKOE OXXKHPEHUE
CHIDKAJIO YyBCTBUTEIBHOCTD K JICTITHHY Y TIOTOMCTBa 000€ro rojia. Y caMIioB BBE/ICHHE JICTITHHA CHU)KAJIO BEC Tela
BHE 3aBHCHMOCTH OT T€HOTHIIa MaTepH, a MOTPeOJIeHHEe MUIIM — TOJBKO y MOTOMCTBA KOHTPOJIBHBIX MaTepeil. Y
CaMOK CHI)KEHHE B Bece Tella M B IOTPEOJICHUN MHIIM 0] BIUSIHUEM SK30TCHHOT'O JISIITHHA HAOII0ANI0Ch TOJIBKO Y
ITOTOMCTBA KOHTPOJIBHBIX MaTepei.

2. Bnuanue marepunckoro oxupenus Ha ¢pynkiuio FGF21. FGF21 crioco6cTByeT agantanuy K MUAIIEBOMY ACPHUIINTY,
9KCTIPECCHS €T0 TeHa B TIEYCHU U YPOBEHB B KPOBH BO3PACTAIOT MIPH TOJIOAHUH, TIPHYEM Yy CaMOK B OOJIbINIEH CTETCHH,
yeM y camiioB [2]. OxupeHue MaTepeil oka3pIBajo 3aBUCSINEE OT 10J1a BIMSHUE Ha TOTEPI0 Beca M SKCIPECCHIO TeHa
FGF21 B neyenu: cHIKano moTepH Beca MoCie CyTOUHOTO TOJI0AAaHuUs B MOAaBIsIo 3kcipeccuio rena FGF21 tomapko
y MMOTOMCTBA JKEHCKOTO T10J1a. J{JIs1 OLIeHKHM BIMSHUSA MAaTEPHHCKOTO OKUPEHHS Ha 9yBCTBUTENBbHOCTh K FGF21 Mbiam,
MOTPeOIIABIINM /10 3TOTO CMELIaHHyo AueTy (crannaprtHas auera (CJ[ ) + sxupnas nueta (OK1)), B Teuenue 4 nueit
o FGF21 B mo3e 1 mr/kr u onenuBanu notpediaenne CJ u XK1 Hezasucumo ot nosna BeeaeHre FGF2 1 mosicuno
notpelyieHre CTaHIapPTHOTO KOpMa M MOHMU3UIIO OTPEOIeHNE SKUPHOTO KOPMa, YTO COBMAIACT C TOIyUYCHHBIMI HAMHU
panee pesyasratamu [3]. OkupeHue MaTepell He 0Ka3ajao BIHSIHHS Ha YyBCTBUTEIBHOCTh K JIEHCTBUIO IK30T€HHOTO
FGF21.

3. BiusHne MaTepHHCKOTO JISNTHHA Ha YyBCTBUTEIBHOCTh K MHCYJIMHY HE OBIIIO OOHAPYKEHO.

Buigoowi: OxupeHne Marepeil CHMXKAET YyBCTBHTENBHOCTh K PETYISITOPHOMY JCHCTBHIO JIENTHHA Ha IHIIEBOE
MTOBEJICHNE U BEC TeJIa, a TAK)KE OKa3bIBACT 3aBUCHINEE OT TI0JIa BIUSHIE Ha TIOTepIo Beca U skcrpeccuio rena FGF21 B
MIEUEHH TI0CJIe CYyTOYHOTO JIMIICHNS MUIIH. BIusSHIEe MaTepHHCKOTO TeHETHYECKOTO OKUPEHHSI Ha YyBCTBUTEIBHOCTD K
nenTtuHy ¥ akcnpeccuto rena FGF21 B meueHn MoxeT ObITh OTHIM M3 MEXaHH3MOB, OIIOCPEIY FOLIMX TPOTrPaMMHUPYIOIIEe
JICCTBHE MaTePUHCKOTO OXKUPEHHUsSI He MeTabOIMYeCKUi (PeHOTHIT TOTOMCTBA.

Qunancuposanue: Viccnenosanue nogaepxkano PODU (Ne 20-015-00469) u OromxetHbIM mpoekToM FWNR-2026-
0027.
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Motivation and Aim: Maternal obesity during pregnancy and lactation increases the risk of obesity in offspring [1]
and thus contributes to the prevalence of obesity. Delayed maternal effects on offspring are associated with epigenetic
modifications of development during the prenatal and early postnatal periods of life. These modifications can affect
the systems regulating carbohydrate and lipid metabolism, in particular, sensitivity to key hormonal regulators of
metabolism, such as leptin, insulin, and the liver hormone FGF21. Leptin increases energy expenditure, reduces food
intake and body weight, insulin normalizes blood glucose levels and activates lipogenesis, and FGF21 is secreted by
the liver in response to protein deficiency (hunger) and excess dietary sugars, increasing cravings for protein foods and
decreasing cravings for sweets, increasing energy expenditure, and insulin sensitivity. However, the impact of maternal
obesity on sensitivity to these hormones has been little studied. Objective: To study the influence of maternal obesity
on sensitivity to leptin, insulin, and FGF21 in offspring of different sexes.

Methods and Algorithms: Female C57B1/6J mice with normal metabolism (control, genotype a/a) and with genetic
obesity (genotype Ay/a) were mated with normal males (a/a). The sensitivity of male and female offspring (normal,
a/a genotype) to leptin, insulin, and FGF21 was assessed. Leptin sensitivity was assessed by changes in body weight
and food intake after leptin administration (leptin reduces food intake and body weight). FGF21 function and sensitivity
were assessed by FGF21 gene expression in the liver after a 24-hour food deprivation and by the effect of exogenous
FGF21 on the choice between a standard and high-fat diet. Insulin sensitivity was assessed by blood glucose and
insulin concentrations and by glucose tolerance in offspring of both sexes maintained on a standard and high-calorie
diet.

Results: 1. The effect of maternal obesity on leptin sensitivity. Maternal obesity reduced leptin sensitivity in offspring of
both sexes. In males, leptin administration reduced body weight regardless of maternal genotype, and food intake only
in offspring of control mothers. In females, a decrease in body weight and food intake under the influence of exogenous
leptin was observed only in offspring of control mothers.

2. The effect of maternal obesity on FGF21 function. FGF21 promotes adaptation to food deprivation; its gene
expression in the liver and blood levels increase during fasting, and to a greater extent in females than in males [2].
Maternal obesity had a sex-dependent effect on weight loss and FGF21 gene expression in the liver: it reduced weight
loss after a 24-hour fast and suppressed FGF21 gene expression only in female offspring. To assess the effect of
maternal obesity on FGF21 sensitivity, mice previously fed a mixed diet (standard diet (SD) + high-fat diet (HD)) were
treated with FGF21 at a dose of 1 mg/kg for 4 days, and SD and HD intake were assessed. Regardless of sex, FGF21
administration increased standard diet intake and decreased high-fat diet intake, consistent with our previous results
[3]. Maternal obesity had no effect on sensitivity to exogenous FGF21.

3. No effect of maternal leptin on insulin sensitivity was detected.

Conclusion: Maternal obesity reduces sensitivity to the regulatory effects of leptin on eating behavior and body weight,
and also exerts sex-dependent effects on weight loss and liver FGF21 expression after 24-hour food deprivation. The
influence of maternal genetic obesity on leptin sensitivity and liver FGF21 expression may be a mechanism mediating
the programming effect of maternal obesity on the offspring’s metabolic phenotype.

Funding: The study is supported by the Russian Foundation for Basic Research (No. 20-015-00469) and a budget
project (FWNR-2026-0027).
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