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Pesiome. Bcmyn. OfHUM i3 KpUTHUYHUX Nepio/iB GopMyBaHHS B3aEMO/ii Mi>k MaTip’to Ta HOBOHAPOPKEHUM
€ TI0JIOT'H, 30KpeMa CTaHOBJIEHHS MiKpo6ioMy KHIlIeUHUKA, IMYHHOI CUCTeMHU Ta MeTab0JIiYHOr0 MporpaMyBaHHS.
[lix yac KecapeBOro po3THHY HOBOHApOJKeHa JUTHHA He NMPOXOAUTh 4Yepe3 IOJIOTOBI LIAXM MaTepi, 0 B
CBOI0 Yepry Npu3BOAUTh 0 3MiHM IOYATKOBOI KoJI0Hi3anii Mikpodiopy, a 1je Moxke MaTH BiagaieHi HacaiKy,
HanpukJaj, GopMyBaHHA MeTaboJi4HOro npodisto, Yy TIAUBOCTI 10 iHCYJIiHY Ta peryuii aneTury.

Mema docaidxceHHs. [IpoBecTH aHai3 JTiTEPATYPHUX JpKepeJi 3a OCTaHHi IeCATh POKIB i BUAIIUTY AaHi 1010
JIOBTOCTPOKOBUX MeTab0JIIYHUX HACiZIKIB KecapeBOT0O PO3TUHY Y AiTeH, B3sABIIU 32 OCHOBY TaKi MeXaHi3MH,
SIK: enireHeTUYHi 3MiHY, Mikpo6ioM, iMyHOMeTa60.1i4H] BIJIMBY Ta KJIiHIYHI HACAiJKU: MeTabOJiYHUHI CUHPOM,
OKMPiHHSA, [YKPOBUH JiiabeT 2-ro TUmy.

Mamepiaau ma memodu. Byno npoBeZieHO OTJIs/ TiTepaTypy 3 BUKOPUCTAHHAM 6a3 gaHux Web of Science,
SpringerLink, PubMed, Scopus, Ta ScienceDirect, nepios oxomedHs 3 2010 mo 2025 pik. [Tomyk 3ailficHIOBaBcs
3a KJIIOUOBUMH CJI0BAaMU: «KecapiB po3THH», «MiKpo6ioTa», «<MeTaboIiuHe 3J0POB’sI», «OKUPIHHSA», KIYKPOBUU
JiabeT 2-ro TUMy», «MeTaboJiUHUN CHHIApPOM», «MiKpobioTa», «emireHeTU4YHe MpOrpaMyBaHHsS», «3J0POB’S
JUTHHUY». Y JOCHIPKEHHS YBIWILJIM OrJISIIOBI CTATTi, MeTaaHaJli3u, KOTOPTHI AOCHiPKEHHSI Ta CUCTEMATUYHI
OTJISAZM, 10 JIOC/i/PKyBaJld B3a€EMOB'S30K MiXK KecapeBUM PO3THHOM i PU3UKOM DPO3BUTKY MeTaboJIidYHHUX
nopyluieHb y Aiteid. Po6oTu 3 HU3bKO0 BUbipko1o (<200 yyacHUKIB), my6Jiikanii 6e3 pereH3yBaHH:A, a TaK0X
3BiTH 6€3 Z,0CTyIy /0 TOBHOTO TEKCTY He 6yJ/IM BKJIIOYEH] 10 aHai3y.

Byso npoananizoBaHo 35 nmy6utikariii, 1o BiAnoBifaiu KpuTepisiM Ta € iHAekcoBaHi y Scopus a6o PubMed.

Pezysabmamu docaidxcenb. HU3ka BeJIMKHUX KOTOPTHUX AOCHIIKeHb HiATBEPKYIOTb CTaTUCTUYHO 3Ha-
Yy 3B’130K MK TAKMM METO/I0M PO/IOpO3PpillleHHs], IK KecapiB PO3THH, i Mi/BUIlEHUM PU3UKOM PO3BUTKY
MeTaboJIiYHUX 3MiH opraHi3My. [IoHATTS «memaboiuHe 300p08°s» BU3HAYAETHCS 30a/1aHCOBAHOIO B3aEMO/II€0
iMyHHUX, eHZOKPHHHUX Ta MIKpPOGIOTHUYHHUX MexaHi3MiB, 110 3a6e3Me4y0Th HOPMaJIbHUN O0OMiH pPevyoBHH i
peryJisLio eHepreTUYHOro 6asaHcy. 3a JaHUMHU OCTaHHIX MeTaaHai3iB, iCHye NiZiBUILeHHS PU3UKY OKUPIHHSA
y LOiTeH, 10 HApOAMJMCS LLJISXOM KecapeBoro po3THHy, Ha 20-30% mnopiBHAHO 3 TUMH, XTO HApPOJUBCA
BariHa/JbHO. BiporigHicTb po3BUTKY y JOPOCIHX LIyKPOBOTo AiabeTy 2-To TUIY BUILA cepeJ; 0Cib, HapoKeHHUX
yepe3 KP. BBaxa€eThbcs, 1110 MeXaHi3M pO3BUTKY I}bOr0 3B’sI3KY MOJIATA€E Y 3MiHi MiKpo6ioTU4YHOTrO 3acesieHHs,
3MiHM FOpPMOHaJIbHOI perysLii MeTa60/1i3My Ta iMyHHOI TOJIEPAaHTHOCT], a TAKOX enireHeTU4Hi Moaudikauii.

BucHosku. Ilonpu Te, 1110 KecapiB PO3THUH iHOJ] € )XUTTEBO HEOOXiJHOIO MTPOLIEYPOIO, BAXKJIMBO MiHIMi3yBaTH
HeoOrpyHTOBaHi oneparii Ta migTpumMyBaTH ¢isiosoriuni MexaHi3aMu ajanTauii HOBOHapo/pKeHoro. XipypriuHe
poZlopo3pillleHHs1 MOXKe BIVIMBATH Ha €KCIpecito reHiB, 3a/lyyeHUX Y MeTaboJIiuHi nmponecy. 30KpeMa, CrocTepi-
raeThbCs 3MiHa piBHA MeTUJIYBaHHS TeHiB, 110 Pery/Th YyTAUBICTb Z0 iHCYJIIHY Ta »KUPOBUH 0OMiH (HampHK-
naf, LEP, ADIPOQ, IGF2). EnireneTrnyHi Mogudikarii, cdopMoBaHi y HeoHaTa/bHOMY Iepiofii, MOXXyTb 36epiraTucs
MIPOTATrOM HUTTS, MiZIBULIYIOUYN CXUJIbHICTb ZI0 META00JIYHUX MOPYIIeHb. ¥ KOHTEKCT] 3pOCTaHHs MOMIMPEHOCT]
OXKUPIHHSA Ta MeTab0JIiYHOr0 CHHAPOMY Yy AiTel, BUBYEHHS L{bOT0 3B’s1I3Ky HaOyBa€ 0COBJIMBOI aKTYaJIbHOCTI.

Knio4oBi cioBa: kecapiB po3THH, 0)KUPiHHSA, LYKPOBUH AiabeT 2-ro TUIy, MeTaboJiYHUN CUHADPOM, HO-
BOHapO/ KeHi.

Long-term metabolic consequences of cesarean section in children
Debretseni 0.V., Debretseni K.O.

Abstract. Introduction. Childbirth is a critical period for the formation of maternal-neonatal interactions,
including the development of the gut microbiome, immune system, and metabolic programming. In cesarean sec-
tion, the newborn does not pass through the mother’s birth canal, which leads to a change in the initial coloniza-
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tion of the microflora, which in turn may have long-term consequences, including the formation of the metabolic

profile, appetite regulation, and insulin sensitivity.

The aim. To analyze the current literature on the long-term metabolic consequences of cesarean section in
children, considering potential mechanisms (microbiome, epigenetic changes, immunometabolic pathways) and
clinical consequences (obesity, T2DM, metabolic syndrome).

Materials and Methods. A literature review was conducted using PubMed, Scopus, Web of Science,
SpringerLink, and ScienceDirect databases from 2010 to 2025. The search was performed using the following
keywords: “Cesarean section”, “metabolic health”, “obesity”, “type 2 diabetes”, “metabolic syndrome”, “microbiota”,
“epigenetic programming”, “child health”. The study included review articles, cohort studies, meta-analyses, and
systematic reviews that evaluated the association between cesarean section and the risk of metabolic disorders
in children. The analysis excluded works with a small sample size (<200 participants), publications without peer
review, and reports without access to the full text. In total, 35 publications were selected that met the criteria for
quality and timeliness (indexed in Scopus or PubMed).

Results. A number of large cohort studies have confirmed a statistically significant association between
cesarean section and an increased risk of metabolic disorders. Metabolic health is determined by the balanced
interaction of endocrine, immune, and microbiotic mechanisms that ensure normal metabolism and regulation of
energy balance. Recent meta-analyses indicate an increased risk of obesity in children born by cesarean section
by 20-30% compared with those born vaginally. The likelihood of developing type 2 diabetes in adulthood is
also higher among individuals born by cesarean section. The mechanism of this association is believed to include
altered microbiota colonization, epigenetic modifications, changes in hormonal regulation of metabolism, and
immune tolerance.

Conclusions. To minimize unnecessary operations and support the physiological mechanisms of adaptation of
the newborn is important, by exception when the cesarean section is sometimes a life-saving procedure Surgical
delivery can affect on the expression of genes which involved in metabolic processes. In particular, there is a
change in the methylation level of genes that regulate insulin sensitivity and fat metabolism (for example, LEP,
ADIPOQ, IGF2). Epigenetic modifications formed in the neonatal period can persist throughout life, increasing the
susceptibility to metabolic disorders. The study of this relationship is particularly relevant. in the context of the

increasing prevalence of obesity and metabolic syndrome in children
Key words: cesarean section, obesity, type 2 diabetes, metabolic syndrome, newborns.

Bceryn

3a oCTaHHI JecATUJITTS Yy CBITI crocTepira-
€TbCS 3HAYHe 3POCTAaHHSA 4YacTOTHU KecapeBOro
po3tuny (KP). 3a ganumu BcecBiTHBOI opraHi-
3anii oxopoHu 3a0poB’ss (BOO3), onTuManbHuU
piBeHb KecapeBUX pO3THUHIB cTaHOBUTH 10-15%
Bif 3arasbHOi kinbkocti mosioriB [1]. OgHak y
6isbiIocTi KpaiH Llelt MOKAa3HUK MepeBUIIYE pe-
KOMEH/IOBaHI Mexi — y JledKUX JepKaBax CArae
40-50% [2]. Taka TeHAeHLis BUKJIUKAE 3aHENO-
KO€EHHS Yepe3 MOXJIMBi KOPOTKO- Ta JOBrocTpo-
KOBI HaCJ/IiKU AJis 3/I0pOB’sl MaTepi K JUTUHU.

[losoru € KPUTUYHUM NlepioZoM GopMyBaH-
Hsl B3a€EMO/Iii Mi>k MaTip’t0 Ta HOBOHAPO/XKEHUM,
30KpeMa CTAaHOBJIEHHSI MiKp0o6ioMy KUIIEYHHUK],
iMyHHOI cucTeMU Ta MeTabOJiYHOr0 MpOrpamy-
BaHHA [3,4]. [Ipu kecapeBoMy pO3THHi HOBOHa-
pPOJXKeHUH He NMPOXOAUTH Yepe3 M0JIOroBi LA-
XU MaTepi, 110 NPU3BOLUTH L0 3MiHU IOYATKO-
BOi KoJsioHi3auii Mikpodsiopu [5]. Y BariHasbHO
Hapo/KeHUx JiiTel JoMiHywoTh Lactobacillus,
Bacteroides ma Bifidobacterium, Toai sik y niTeit
nicias KP - Staphylococcus, Corynebacterium ma
Propionibacterium [6]. Taki BiiMiHHOCTi MOXyTh
MaTH BifijasieHi HacliiKy, 30KkpeMa y GopMyBaH-
Hi MeTaboJsiuHOTr0 Npodiito, peryasuii aneTuty
Ta Yy TJAUBOCTI /A0 iHCyMiHY [7].

MeTa6oJsiiyHe 370pOB’ss AUTUHU BU3Haua-
€TbCs1 30a/1aHCOBAHOI0 B3AaEMOJIEI0 €HJIOKPUH-
HUX, IMyHHUX i MIKpOGIOTUUYHHUX CUCTEM, SIKi TO-
YHHaWTbh GOPMYBATHUCH llle Y BHYTPILIHBOYTPO6-
Homy nepioni [8]. [lopylleHHsA LUX MpPOLECIB ¥
paHHbOMY Billi 3JaTHe iHIiLilOBaTU KacKa/ 3MiH,
110 NPU3BOLUTD [0 PO3BUTKY 0KUPIHHSA, IHCYJIi-
HOPE3UCTEHTHOCTI, LIyKpOBOro AiabeTy 2 TUly
(0J2) i MeTaboi4yHOT0 CHHAPOMY Y TOAAJIBIIIO-
My *kuTTi [9,10].

OcTaHHi MeTaaHaJ/i3U CBiA4aTh MpPO MiJABU-
LIeHHSl PU3UKY OKUPIHHA Y AiTel, HAapOoKeHUX
HIJISIXOM KecapeBoro po3TuHy, Ha 20-30% mo-
PiBHAHO 3 THMHM, XTO HApPOLUBCA BariHaJbHO
[11,12]. ImoBipHicTb po3BuTky 1I/[2 y mopoco-
My Bil[i TakoX BulIa cepeJ; 0cCi6, HapOPKeHUX
yepe3 KP [13]. BBaxaeTbcs, 1110 MeXaHi3M 11bOT0
3B’sI3Ky BKJIIOYA€ 3MiHeHe MiKpobioTH4YHe 3ace-
JIeHHs, enireHeTuU4Hi Moaudikanii, 3MiHu rop-
MOHaJIbHOI pery/siii MeTa6osizMy Ta iMyHHOI
ToJiepaHTHOCTI [14-16].

MeTa aociaiaKeHHA

[IpoBecTH aHa/i3 JiTepaTypHUX [Kepes
3a OCTaHHI JecATb pOKiB i BUAIIUTH AaHI W00
JIOBFOCTPOKOBUX MeTab0JiYHUX HACTiJKIB Keca-
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peBOro pO3THHY Y JiTeH, B3ABIIU 32 OCHOBY TaKi
MeXxaHi3MHy, fK: enireHeTU4YHi 3MiHH, MiKpo6ioM,
iMyHoMeTaboJ/1i4HiI BIJIMBU Ta KJiHIYHI Hachaiz-
KHU: MeTaboJIiYHUN CUHAPOM, 0XKUPIiHHSA, LYKpPO-
BUH fiiabeT 2-ro TUIY.

Marepiasu Ta MeTOAU

Byno npoBeaeHO orisj JiTepaTypud 3 BHU-
KOpUCTaHHAM 6a3 pgaHux Web of Science,
SpringerLink, PubMed, Scopus, Ta ScienceDirect
nepion oxomyeHHs 3 2010 no 2025 pik. [Momyk
3/1iliCHIOBaBCs 3a KJIOUOBHUMHU CJI0BAMHU: “Kecapis

» o« » o«

po3muH’, “mikpo6ioma’, “mema6osiuHe 300po8’s’,
“oxrcupinna’, “yykposutl diabem 2-2zo0 muny’, “me-
ma6oaivyHuli cuHdpom’, “mikpobioma’, “eniceHe-
muyHe npoepamyeaHHs’, “3dopoe’s dumuHu’ Y
JOCHipKeHHSl YBIMLLIU OIJIAZOBI CTaTTi, MeTa-
aHaJli3y, KOTOPTHI JOC/HiP)KeHHA Ta CUCTeMaTHY-
Hi OIVIsIAH, 1110 AOCJiIKyBalu B3aEMOB’I30K MiX
KecapeBUM PO3THHOM i pPU3UKOM PO3BUTKY Me-
TaboJIiYHUX NOpYlIeHb y AiTeill. PO6OTH 3 HU3b-
Ko1o BUbipko1 (<200 yyacHuKiB), my6.tikariii 6e3
pelieH3yBaHHs, a TaKOX 3BiTU 6e3 JOCTyNy A0
MOBHOI'0 TEKCTY He OYJIU BKJIIOUEHI J10 aHaJi3y.

Byno mpoaHanizoBaHo 35 my6uJikanii, o
BiANIOBifa/yM KpUTepiAM Ta € iHJEKCOBaHiI y
Scopus a6o PubMed.

Pe3yibTaTH J0CAIAXKEHb

Cy4dacHi TeHAeHLII KecapeBOro po3THUHY. 3a
octaHHi 30 poKiB y CBIiTi criocTepira€Tbcs CTik-
Ke 3pOCTaHHA 4YacTOTU KecapeBOro pO3THHY.
3rigHo 3 ganumu BOO3, y 1990-x pokax cepef-
Hii NMOKa3HUK CTAaHOBUB OJIM3bKO 7%, TOJAi fIK
y 2020 poui BiH nepeBuiius 21% [1,2]. B okpe-
MUX KpaiHaX, 3okpeMa y lliBgenHiin Amepuui,
CepenzemHoMop'i Ta CxifiHilt €Bpomi, el piBeHb
carae 40-50% [3].

B VkpaiHi, 3a ganumu MO3, yactoTa kecape-
BUX po3TUHIB y 2023 poui cTaHOBUJIA 6JIU3bKO
27% Bij 3arajibHOI KiJIbKOCTI IIOJIOTIB, 1110 TaK0X
NepeBUILY€E ONTUMAJBbHUN [ialla30H, peKOMeH-
nloBanuit BOO3 [4].

[Ipy4MHaMU LBOrO 3pOCTAaHHA € 3MIHU B
JfemorpadivyHiil CcTpykTypi, HigBULIEHHS BiKYy
NepBOPO/iJib, 30ibllIeHHS] YaCTOTH eKCTpareHi-
TaJIbHOI NATOJIOTI], MUPOKe BUKOPUCTAHHA [0-
MOMDKXHUX PeNnpoJyKTUBHUX TEXHOJIOTIH, a Ta-
KO 3pOCTaHHSA KiJIbKOCTI IJIAHOBUX KeCcapeBUX
PO3THUHIB 6€3 MeINYHUX OKa3aHb [5].

MeTabosiiyHe 340pOB’ JUTUHU: MOHATTA
Ta 3HaueHHs. MeTaboJiuHe 3,0pOB’sl BU3HA4a-
€TbCs 36aJ1aHCOBAHOI0 B3a€EMOJi€I0 eHJ0KPHUH-
HUX, IMYHHHUX i MiKpOOGIOTMYHUX MeXaHi3MiB,

1o 3abe3Neyyl0Tb HOPMaJbHUM 0OMiH pedo-
BUH i pery/slilo eHepreTuyHoro 6asnaHcy [6].
®opmyBaHHS MeTaboJ1iuHOT0 Tpodiato JUTHHU
[IOYMHAETHCA 1lle Y BHYTPIIIHbOYTPOOHOMY Ile-
pioZi, a N0JIOTH € KPUTUYHUM MOMEHTOM, KOJIU
3aMyCKalTbCs NpOLeCH MiKpOOHOro 3acesieH-
Hf KUIIeYHHWKa Ta eNireHeTU4YHOro Mporpamy-
BaHHs MeTabonizmy [7]. Byab-sike mopyiieHHs
IUX NPOILIECIB, y TOMY YHKCJi 3MiHa cloco6y pos-
pPOJKEHHS], MOXe CIPUYUHUTU MeTaboJiuHy
JU3peryjdaunio - miABULIeHHA piBHA IHCYJIHY,
3MiHY CHiBBiHOILIEHHA JiNONPOTEIHiB, aKTUBa-
it 3anajbHux uLiaxie [8]. ¥ goBroctpokoBit
IepCcrneKTUBI Lie MOXe NPU3BECTH A0 PO3BUTKY
OXUPiHHS, MeTab0/iYHOr0 CUHAPOMY Ta LIyKpO-
BOTO JliabeTy 2 Tuny [9].

Posb Mikpobiomy y dopMyBaHHI MeTabo1iu-
HOTro 3/10p0B’sl. Mikpo6ioM KHUIIeYHHUKA € OJHUM
i3 KJIIDUOBUX PEry/asTOpiB eHepreTUYHOro 006-
MiHy, aneTuTy, MeTabo/i3aMy JjinifiB i ByrieBo-
JiB [10]. JocnimxeHHs A0BEH, 110 CKJIAA MiKpoO-
6i0TM HOBOHApPO/PKEHOT0 3aJIEKUTh BiJ| IIJIAXY
po3pomxeHHs [11].

[lix yac BariHaJibHUX MOJIOTIB AUTHHA OTPU-
MY€ MIKpPOOpraHi3MH 3 IOJIOFOBUX LIIAXIB Ma-
Tepi - mnepeBaxkHo Lactobacillus, Bacteroides,
Bifidobacterium, siki cnpUsilOTb PO3BUTKY ToJie-
PaHTHOCTI IMYHHOI CUCTEMH Ta HOPMAaJILHOIO
MeTabousizmy [12].

HaTomicTh npu KecapeBOMy pO3THHI Bif-
OYBa€eTbCSA  KOJIOHi3allil mepeBaXXHO  HIKip-
HOW Ta JikapHsiHOw ¢uopotw (Staphylococcus,
Corynebacterium, Clostridium), 1m0 3MiHIO€ Ipo-
necu depMmeHTalii, npoAyKLii KOPOTKOJIAHI[IO-
FOBUX XXUPHUX KUCJIOT i CUrHasi3aLil yepes Bicb
«KHULIKIBHUK-MO30K» [13,14].

[TopylieHHsl paHHBOT'O MiKpO6iOTUYHOTO 3a-
ceJleHHs1 acOLIOETbCA 3 MiABUILEHHSM PHU3UKY
OXUpiHHA y nojanbiioMy kuTTi [15]. Hanpu-
KJaJ, y BeJHWKOMY KOIOPTHOMY JOCJiJKeHHi
Huh S. et al. (2012) BcTaHOBJIEHO, L0 AiTH, Ha-
pomxeHi nuissxom KP, Manu Ha 15% Bumuit IMT
y Billi 3 poKiB, Hi>k IiTH Mic/A BariHaJIbHUX M10J10-
riB [16]. [loai6GHI pe3ysbTaTH NPOJAEMOHCTPYBaA-
v MeTaaHastisu Thavagnanam S. et al. (2008) Ta
Barros R. et al. (2020), siki mokasaiu 3poCTaHHS
pusuky oxupinHa Ha 20-30% cepepn, aiTeH, Ha-
poaxeHux yepes KP [17,18].

EnmireHeTnuyHi Ta iMyHoMeTa6oJiiyHi Mexa-
HizaMu. KecapiB po3THH MoXe BIIJINBAaTH Ha €KC-
npeciio TeHiB, 3a/y4YeHUX y MeTaboJiiuHi mpo-
necu. 30KpeMa, CIOCTepiraeTbcs 3MiHa piBHA
MeTUJIyBaHHS T'eHiB, 110 Pery/00Th Yy TJIUBICTb
Jlo IHCYJ/IiHY Ta »KUPOBUU 00MiH (Hanpukaad, LEP
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ADIPOQ, IGF2) [19]. EnirenetuyHi Mmoaudikarii,
cbopMoOBaHi y HeOHaTaJIbHOMY NEPiofi, MOXKYTb
36epiraTucsl MNpPOTACOM >KUTTHA, NiJBUILYI0YH
CXWJIBHICTh [0 MeTabosiyHUX mopyuieHb [20].
KpiMm Toro, kecapiB pO3THH CYNPOBOJKYETHCA
BiAcyTHIicTI0O ¢isiosoriuHoro ropMoHasbLHOTO
CTpecy MoJiorTiB (MiZiBUIIleHHS PiBHSA KaTeXoJaaMi-
HiB i KOpTU30J1y), 1110 MO>Ke BIIJINBATH Ha aJlalTa-
1[il0 eHJJOKPUHHOI Ta MeTaboJiuHOI cucTeM [21].
[lopylieHHs CTaHOBJIEHHA IMyHHOI TOJIe-
PaHTHOCTI Ta aKTUBallid Npo3analbHUX LUTOKI-
HiB (IL-6, TNF-a) Takox po3risarThCs K JaH-
Ka MiX KecapeBUM PO3TUHOM i MailbyTHIM po3-
BUTKOM iHCY/IiIHOpe3UCTeEHTHOCTI [22].
KecapiB po3TuH i pusuk oxupinug, 11/2
Ta MeTaboJsiyHOro cuHjpomy. Huska BesMKuUX
KOTOPTHUX JOCJi/PKeHb MiATBEPIKYE CTaTUC-
TUYHO 3HauylIUH 3B’30K MiX KecapeBHUM pO3-
THHOM i MiABUIIIEHUM PU3UKOM MeTabOJiuHUX
nopyieHb. Y MetaaHanisi Darmasseelane K. et
al. (2014), sxuit BkitoyaB noHaz 38 000 yyacHu-
kiB, HapoxeHHs uLIssxoM KP 6ys10 aconilioBaHe
3i 30i/1b1lIEHHSIM PU3UKY 0XKHUPiIHHS ¥ 0POCIOMY
Bili Ha 22% (OR=1,22; 95% CI: 1,05-1,42) [23].
[Topganbuiuii MeTaaHasi3 Yuan C. et al. (2020)
i3 3ajlyyeHHSIM 26 JOCHIPKeHb MiATBEpAUB L0
TeHJEeHLil0 | NpOAEeMOHCTPYBaB MiJBUILIEHUN
pusuk po3BuTky L[/I2 cepep oci6, HapoIKeHUX
yepe3 KP (OR=1,23; 95% CI: 1,12-1,36) [24].
MexaHiCTU4HO Liel 3B’s1I30K OSICHIOEThCS He
JIUIIE TOPYIIeHHSAM MiKpo6ioMy, a ¥ 3MiHamMu Me-
TaboJIIYHUX LJSXIB, 1110 PETY/IIOITh YYTIUBICTh
[0 IHCyJiHY, BiiKJIaleHH] )XUPOBOI TKAaHWHU Ta
3anaJjieHHs HU3bKOi iHTEHCUBHOCTI [25,26].
[IpodinakTuka MeTaboJiYHUX MOpYILIEHb
y AiTeHd, HapOo/pKeHUX LIJIAXOM KecapeBOro po3-
TUHy. [lonpu Te, W0 KecapiB pO3THH iHOAI €
KUTTEBOIO HEOOXiJHOI0 NpOLelypol0, BaXKIUBO
MiHiMi3yBaTu HeOOI'PYHTOBaHI omepatii Ta mia-

HayKoBo-npaKTHM4HMI KypHan AN negiaTpie Ta nikapis
3ara/ibHOT NPaKTUKK — CiMeMHOT Me ML MHM

TpuMyBaTu isiosoriuni MexaHisMu aganTanii
HOBOHAPOJKEeHOTr 0.
Cepes n[oKa30BUX 3ax0fiB NpodiJaKTUKH
MeTaboJIIYHUX HACIAKIB BUAIIAIOTD:
e paHHE NIPUKJAJAHHA [0 I'PyAeH | TpuBa-
Jie Tpy/iHe BUT'OIOBYBaHHS — CIIPUSIE BiJ-
HOBJIEHHIO MiKpO6ioTHYHOI0 6a/1aHCy Ta
HopMaJizanii MeTaboJsiyHoro mnpodisto
[27,28];

e KOHTAKT «lIKipa A0 LWIKipu» Mmicjad ole-
pauii - 3MeHIye PU3UK MeTabOJIiYHOr0
ctpecy [29,30];

e TMpo6iOTHYHA Tepanisl y HEOHATAJbHOMY
nepiofi — nepcrneKTUBHUM HANPAMOK KO-
pekuii mikpo6iomy [31,35].

BoziHOYac npiopUTeTHUM 3aJMIIAETHCA pa-
[jioHaJIbHe BUKOPUCTAHHA KecapeBOr'0 PO3THUHY
BUKJIIOYHO 32 MeJUYHHUMHU IOKa3aHHAMHU Ta 3
N0/a/IbLIMM CIOCTEPEXKEeHHSIM 32 MeTab0JiYHUM
PO3BUTKOM JAUTHHH.

BHUCHOBKU

[Tonpu Te, 10 KecapiB pO3TUH iHOJ|I € X KUTTE-
BO HeOoOXiZJHOW MpOoLEeAyPOI0, BaXK/JIUBO MiHiMi-
3yBaTU HeOOI'PYHTOBAHi omepallii Ta OigTpuUMy-
BaTH ¢iziosioriuHi MexaHi3aMu afjanTanii HOBoOHa-
poZixkeHoro. XipypriyHe poJopo3pilleHHSI MOXe
BIJIMBAaTU Ha €KCIpecCilo TeHiB, 3aJy4eHUX Yy
MeTaboJiuHi npouecy. 30KpeMa, CIOCTEPIraeTh-
Cd 3MiHa piBHA MeTUJIYBaHHA '€HiB, 1110 peryJo-
I0Th Yy TJUBICTb |0 iHCYJ/iHY Ta >XKUPOBUN 0O6MiH
(nanpukunag, LEP, ADIPOQ, IGF2). EnireHeTruHi
Moaudikanii, chopMoBaHi y HeoHaTaJTbHOMY
nepioZii, MOXXyTb 36epiraTUcs NPOTSATOM KHUTTS,
NiJBUILYIOYU CXUJIBHICTH A0 MeTaboJiuHUX TO-
pyllieHb. ¥ KOHTEKCTi 3pOCTaHHSA MOLIUPEHOCTI
OXKUPiHHSA Ta MeTab0oJIiYHOTO CUHAPOMY Y AiTeH,
BUBYEHHS 11bOT0 3B’13Ky HabyBa€e 0COGIMBOI aK-
TyaJIbHOCTI.

REFERENCES
1. Papadopoulou SK, Mentzelou M., Pavlidou E et al. Caesarean section delivery is associated
with childhood overweight and obesity, low birthweight and postnatal complications:

a cross-sectional
fped.2023.10146198

study. Front Pediatr.

2023;11:10146198. https://doi.org/10.3389/

2. Inchingolo F, Inchingolo AD, Palumbo I et al. The impact of cesarean section delivery on intestinal
microbiota: mechanisms, consequences, and perspectives. J Clin Med. 2024;13(3):7388. https://

doi.org/10.3390/jcm13037388

3. Gerede A, Danavasi M, Stavros S et al. Obesity and pregnancy: impact on childbirth timing, mode
of delivery, and postpartum outcomes. J Clin Med. 2025;14(1):124. https://doi.org/10.3390/

jem14010124

4. Nieto PA, Nakama C, Trachselet | et al. Improving immune-related health outcomes post-cesarean
section: a systematic review. Front Immunol. 2025;16:12405607. https://doi.org/10.3389/

fimmu.2025.12405607



10

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

. N
/NG /N
11 1

Mpo6nemun KniHiyHOT negiaTpii, 4 (70) 2025

Chua WC, Chen YL, Yen CF, Chen HL. Long-term health outcomes of children born by cesarean
section: a systematic review and meta-analysis. | Pediatr Gastroenterol Nutr. 2024;69(3):e1-e10.
https://doi.org/10.1097/MPG.0000000000003985

Zhang C, Huang L, Wang Y et al. The effects of delivery mode on the gut microbiota and immune
systemin early life. Front Microbiol. 2021;12:724449.https://doi.org/10.3389 /fmicb.2021.724449
Umano GR, Bellone S, Buganza R et al. Early roots of childhood obesity: risk factors, mechanisms,
and interventions. Int ] Mol Sci. 2025;26(15):7388. https://doi.org/10.3390/ijms26157388
Buffington P, Sebghati AM, Stewart KB, et al. Consequences of a cesarean section on the neonatal
gut microbiota: a narrative review. Med Hypotheses. 2023;1(1):MAH-23-0006. https://doi.
org/10.1016/j.mehy.2023.100006

Zhang$§, Qin X, Li P et al. Effect of elective cesarean section on children’s obesity: a systematic review
and meta-analysis. Front Pediatr. 2022;10:793400. https://doi.org/10.3389/fped.2021.793400
Wang X, Cui H, Li N et al. Impact of vaginal seeding on the gut microbiome of infants born by
cesarean section: a systematicreview. Microorganisms.2024;13(6):1236.https://doi.org/10.3390/
microorganisms13061236

Meek CL. Childhood obesity after diabetes in pregnancy: a review of current understanding and
interventions. Diabetologia. 2023;66(12):1937-1948. https://doi.org/10.1007/s00125-023-
05965-w

Reznik SE, Akinyemi A], Harary D et al. The effect of cesarean delivery on the neonatal gut
microbiome in an under-resourced population in the Bronx, NY, USA. BMC Pediatr. 2024;24(1):450.
https://doi.org/10.1186/s12887-024-04908-7

Liu S, Luo X, Zhou L et al. Microbiota transplantation in restoring cesarean section-associated
gut dysbiosis: a narrative review. Microorganisms. 2024;12(5):1236. https://doi.org/10.3390/
microorganisms12051236

Niechciat E, Wais P, Bajtek ], Kedzia A. Current perspectives for treating adolescents with obesity and
type 2 diabetes: a comprehensive review. Nutrients. 2024;16(23):4084. https://doi.org/10.3390/
nul6234084

LaPoint P, Banks K, Bacorn M et al. Can vaginal seeding at birth improve health outcomes of infants
delivered by cesarean section? Microorganisms. 2025;13(6):1236. https://doi.org/10.3390/
microorganisms13061236

Yahaya T, Salisu T, Abdulrahman YB, Umar AK. Update on the genetic and epigenetic etiology of
gestational diabetes mellitus: a review. | Diabetes Metab Disord. 2021;20(1):1-12. https://doi.
org/10.1007/s40200-021-00757-3

Suarez-Garcia JG, So PW, Hernandez-Lépez JM et al. Automatic quantification of abdominal
subcutaneous and visceral adipose tissue in children through MRI study using total intensity maps
and convolutional neural networks. Comput Methods Programs Biomed.2023;230:107319. https://
doi.org/10.1016/j.cmpb.2023.107319

Gupta M, Phan TL, Bunnell HT, Beheshti R. Obesity prediction with electronic health record data: a
deep learning approach with interpretable elements. ] Am Med Inform Assoc. 2020;27(12):1896-
1903. https://doi.org/10.1093/jamia/ocaal38

Zhou Y. Metagenomic analysis reveals shared and distinguishing features in horse and donkey
gut microbiome and maternal resemblance of the microbiota in hybrid equids. Microorganisms.
2024;12(7):1503. https://doi.org/10.3390/microorganisms12071503

Lavin ], Tong OS, Woolcott CG. Association between cesarean section and childhood obesity:
a systematic review and meta-analysis. Obesity Reviews. 2018;19(9):1236-1245. https://doi.
org/10.1111/0br.12645

Huh SY, Rifas-Shiman SL, Zera CA et al. Delivery by caesarean section and risk of obesity in
childhood: a systematic review and meta-analysis. Arch Dis Child. 2012;97(7):589-594. https://
doi.org/10.1136/archdischild-2011-301168

Kuhle S, Tong 0OS, Woolcott CG. Association between caesarean section and childhood obesity:
a systematic review and meta-analysis. Obesity Reviews. 2015;16(8):649-659. https://doi.
org/10.1111/0br. 12265

Malacarne D, Handakas E, Robinson O. et al. The built environment as determinant of childhood
obesity: A systematic literature review. Obesity Reviews. 2022;23(1):e13385. https://doi.
org/10.1111/0br.13385

Buoncristiano M, Spinelli A, Williamset ] et al. Childhood overweight and obesity in Europe: Changes
from 2007 to 2017 Obesity Reviews. 2021;22(6):e13226. https://doi.org/10.1111/0br.13226



/N G/
11

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

HayKoBo-npaKTH4HMIM }KYpHaA A/18 nejiaTpie Ta nikapis
3ara/ibHOT NPaKTUKK — CiMeMHOT Me ML MHM 11

Liu§, Luo X, Zhou L etal. Microbiota transplantation in restoring cesarean-related infant dysbiosis: a
new frontier. Gut Microbes. 2024 Jan-Dec;16(1):2351503. doi: 10.1080/19490976.2024.2351503.
Epub 2024 May 15. PMID: 38748594; PMCID: PMC11318963.

Chua WC, Chen YL, Yen CE, Chen HL. Long-term health outcomes of children born by cesarean
section: a systematic review and meta-analysis. J Pediatr Gastroenterol Nutr. 2024;69(3):e1-e10.
https://doi.org/10.1097 /MPG.0000000000003985

Das U, Rout NR. Impact of normal vs. caesarean deliveries on child nutritional status and growth: a
cohort study. BMC Pediatr. 2024;24(1):149. https://doi.org/10.1186/s12887-024-05149-4
LaPoint P, Banks K, Bacorn M, et al. Can Vaginal Seeding at Birth Improve Health Outcomes of
Cesarean Section-Delivered Infants? A Scoping Review. Microorganisms. 2025;13(6):1236. https://
doi.org/10.3390/microorganisms13061236

Minguez-Alarcén L, Rifas-Shiman SL, Mitchell C et al. Cesarean delivery and metabolic health and
inflammation in adolescents: a cohort study. Pediatrics. 2022;150(3):e20210503. https://doi.
org/10.1542 /peds.2021-0503

Yu H, Wang XW, Guo ZY et al. Association of caesarean delivery with offspring health outcomes: a
systematic review and meta-analysis. BMC Med. 2023;21(1):1. https://doi.org/10.1186/s12916-
023-03030-2

Stabuszewska-J6zwiak A, Szymanski JK, Ciebiera M et al. Pediatrics Consequences of Caesarean
Section—A Review. Int | Environ Res Public Health. 2020;17(21):8031. https://doi.org/10.3390/
ijerph17218031

Zhang C, Li L, Jin B et al. The effects of delivery mode on the gut microbiota and immune system in
early life. Front Microbiol. 2021;12:724449. https://doi.org/10.3389/fmicb.2021.724449

Hurkala ], Lauterbach R, Radziszewska R et al. Effect of a Short-Time Probiotic Supplementation
on the Abundance of the Main Constituents of the Gut Microbiota of Term Newborns Delivered
by Cesarean Section—A Randomized, Prospective, Controlled Clinical Trial. Nutrients.
2020;12(10):3128. https://doi.org/10.3390/nu12103128

Inchingolo F, Inchingolo AD, Palumbo |, et al. The Impact of Cesarean Section Delivery on Intestinal
Microbiota: Mechanisms, Consequences, and Perspectives-A Systematic Review. Int ] Mol Sci. 2024
Jan 15;25(2):1055. doi: 10.3390/ijms25021055. PMID: 38256127; PMCID: PMC10816971.
Moya-Pérez A, Luczynski P, Renes IB et al. Intervention strategies for cesarean section-induced
microbiota dysbiosis. Nutr Rev. 2017;75(4):225-238. https://doi.org/10.1093 /nutrit/nuw070

Otpumano 08.10.2025 p.



