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PE3IOME

AkTyanbHicTb. XBopobu HAPOK 3aliMatoTb OAHE 3 NPOBIAHWUX MiCUb Yy 3ararnbHili CTPyK-
Typi 3aXBOPIOBAHOCTI, Ta € coujianbHO 3HaYyLLO Npobrnemoto Yepes 36inbLUeHHs naLli-
€HTIB AMTSY0rO BiKy. BaxnuBy porb y romeocTasi Ta NporpecyBaHHi 3aXBOPOBaHb HAPOK
BifirpaloTb LMTOKIHW, sIKi BUKOHYHOTb HM3KY BionoriyHux (hyHKLIN Ta B3aEMOZitoThb 3 iHLIK-
MW KMiTUHaMK Ta TKAHUHAMW OpraHi3my.

MeTta po60T1 — BYBYEHHS BNIVBY EKCNEPUMEHTANBHOTO MaTEPUHCHKOTO XPOHIYHOTO 3ananbHo-
ro NpoLecy ce4ocTaTeBOI ccTeMM BakTepiarbHOI eTioNOrii Ha LIMTOKIHOBUIA CTaTyc NOTOMCTBA.
MaTtepianu Ta meToam. Matepianom gocnigkeHHs byna cupoBaTtka KpoBi LLYpST nomny-
nauii WAG, HapogXeHux Bif MaTepiB 3 XPOHIYHUM 3anarnbHUM NpoLeCcOM CeYoCcTaTeBoi
cucTeMU, CnpuYMHEHUM ypoisonaTtamu Proteus mirabilis Ta Streptococcus pyogenes.
PiBeHb LMTOKIHIB BU3Ha4anu 3a gonomoroto IXLA, ELISA B nabopatopii « MEO-EKO»,
M. XapkiB, (niueHsis Ne 2224 Big 01.10.2020p.). AHani3 pesynbraTtiB NpoBOAVNN
3 BMKOpUCTaHHAM nporpamu Statistica 7.

Pe3synbraty Ta ix o6roBopeHHs. PiBHi npo3ananbHux iHTEpNenkiHiB Oyny BUCOKMMU
y BCiX gocnigHuMx rpynax Ta 36inbwyBanuce 3 BikoM. Cnig BiaAMiTUTY 0COBNMBICTb: BinbLu
BUCOKi piBHi IL-1b Big3HayaloTbCA Yy rpyni NOTOMCTBA, WO NiggaBanocs npeHaTanbHoOMy
BMNMMBY MaTEPUHCBLKOTO XPOHIYHOMO 3anasibHoro npouecy, 3ymoeneHoro Streptococcus
pyogenes, BCix BIKOBUX KaTeropin, a 6inbLu BUCOK piBHi IL-6 cnocTepiratotbes y 7-Ao6o-
BUX Ta OAHOMICSIYHMX LLypiB-NMOTOMCTBA, LLIO NiAAaBanucs npeHaTansHOMy BNvMBy maTte-
PUHCLKOrO XPOHIYHOTO 3anarbHOro rnpotecy, 3yMoBrieHoro Proteus mirabilis. MNpv Bu3Ha-
YeHHi BMiCTy npo3ananbHux IL-2 Ta IL-17 6yno BusBneHo ancbanaHc: 3a Bmictom IL-2
nopyLueHHss 6anaHcy cnocTepiranocs y NOTOMCTBa, Lo NigAaBanocs npeHatanbHOMy
BMNMMBY MaTEPUHCBLKOTO XPOHIYHOMO 3anasibHoro npouecy, 3ymoeneHoro Streptococcus
pyogenes, a 3a piBHeM IL-17 — y noTomMCTBa, WO niaaaBanocs npeHaranbHOMy BMNUBY
MaTEePUHCLKOTO XPOHIYHOMO 3ananbHoro npolecy, 3ymoBneHoro Proteus mirabilis.
BucHoBku. BctaHoBneHo, Wo AncbanaHc LMTOKIHIB Cripusie po3BUTKY HedponaTtonorii
y NOTOMCTBa, ke NigAaBanocsi npeHaTanbHOMY BMNBY MaTEPUHCBLKOrO XPOHIYHOTO 3a-
nanbHOro npouecy, 3yMoBrieHoro Streptococcus pyogenes Ta Proteus mirabilis.

OpuriHanbHi gocnigpKeHHs

168 Original research
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ABSTRACT

Background. Kidney diseases occupy one of the leading places in the overall structure
of morbidity and are a socially significant problem due to the increase in pediatric pa-
tients. An important role in homeostasis and progression of kidney diseases is played by
cytokines, which perform a number of biological functions and interact with other cells
and tissues of the body.

Purpose — study of the impact of experimental maternal chronic inflammatory process
of the genitourinary system of bacterial etiology on the cytokine status of the offspring.
Materials and Methods. The study material was blood serum from WAG rat born to
mothers with chronic inflammatory process of the genitourinary system caused by
uroisolates of Proteus mirabilis and Streptococcus pyogenes. The level of cytokines
was determined using IXLA, ELISA in the laboratory «MED-EKO» in Kharkiv (license
No. 2224 dated 01.10.2020). The results were analyzed using the Software Statistica 7.
Results. The levels of proinflammatory interleukins were high in all experimental groups
and increased with age. It should be noted a feature: higher levels of IL-1b are observed
in the group of offspring that were prenatally exposed to the maternal chronic inflamma-
tory process caused by Streptococcus pyogenes, of all age categories, and higher levels
of IL-6 are observed in 7-day-old and 1-month-old rat offspring that were prenatally ex-
posed to the maternal chronic inflammatory process caused by Proteus mirabilis. When
determining the content of proinflammatory IL-2 and IL-17, an imbalance was found: in
terms of IL-2 content, an imbalance was observed in the offspring that were prenatally
exposed to the maternal chronic inflammatory process caused by Streptococcus pyo-
genes, and in terms of IL-17 levels, in the offspring that were prenatally exposed to the
maternal chronic inflammatory process caused by Proteus mirabilis.

Conclusions. It has been established that cytokine imbalance contributes to the dee
velopment of nephropathology in offspring exposed prenatally to maternal chronic
inflammatory processes caused by Streptococcus pyogenes and Proteus mirabilis.

Myroshnychenko MS, Mishyn YuM, Mishyna MM, Marchenko IA, Burov AM. Analysis of the cytokine profile
in offspring exposed prenatally to maternal chronic inflammatory process of the genitourinary system caused by
uroisolates of Proteus mirabilis and Streptococcus pyogenes. The Journal of V.N. Karazin Kharkiv National University.
Series Medicine. 2025;33(2(53)):168—177. DOI: https://doi.org/10.26565/2313-6693-2025-53-01

BCTYN

INTRODUCTION

[laTtonoris HMPOK 3almae ogHe 3 MPOBIgHMX MicClb
y 3aranbHil CTPYKTYpi 3axBOPHOBaAHOCTI, Ta € coujiarb-
HO 3Ha4yLLo Npobrnemoto Yepes 36iNnbLUeHHS NauieHTIB
auTtadoro Biky. BaxnuBy pornb y romeocTasi Ta nporpe-
CyBaHHi 3axBOpPIOBaHb HWPOK BIgirparoTb LUMTOKIHW, SKi
BMKOHYIOTb HM3KY GionoriyHMx yHKUi Ta B3aEMOLit0Tb
3 iHWWUMK KNiTMHaMK Ta TKaHuHamu opraHiamy [1]. Kinb-
KiICHUA BMICT UMTOKIHIB Ta iX cniBBigHOWEHHSA Bigobpa-
XalTb AUHaMiKy MaTonoriYHOro MpoLecy, Lo A03BOMseE
NpOrHo3yBaTtu pesyrnksrar XBopobu. Tak, perynatopu npu-
POAHOro IMyHITETY — nNpo3ananbHi untokiHm (IL-183, I1L-6,
IL-17) GepyTb yyacTb y Hecneuudi4HOMy 3axucTi opra-
Hi3My Bif GakTepianbHUX iHMEKLN: OCHOBHUMM MilLIeHS -
MU Crny>kaTb KMiTUHU-daroumTn [2]. € noBigoMneHHs, LWwo
IL-6 iHOyKye OudepeHuitoBaHHA B-nimdouunTiB y KNiTK-
HW, SKi NPOAYKYIOTb aHTUTINA Ta Bidirpae KMm4voBy porb
y nporpecyBaHHi rmomepynonarii  [3]. [lMpoTusananbHi
iHTepnenkiHn (IL-4, IL-10) peryntoioTb cneuudidHi iMyH-
Hi peakuii, 6epyTb y4acTb B akTUBaLi, 3pOCTaHHi Ta Au-
depeHuitoBaHHA 3pinux nimgouunTie, Ta BigirpatoTb porb
B afanTMBHOMY Ta BPOAXXEHOMY iMyHITETi, iX OCHOBHa

Kidney pathology occupies one of the leading plac-
es in the overall structure of morbidity and is a socially
significant problem due to the increase in pediatric pa-
tients. An important role in homeostasis and progression
of kidney diseases is played by cytokines, which perform
a number of biological functions and interact with other
cells and tissues of the body [1]. The quantitative con-
tent of cytokines and their ratio reflect the dynamics of
the pathological process, which allows predicting the out-
come of the disease. Thus, regulators of innate immu-
nity, pro-inflammatory cytokines (IL-1B, IL-6, IL-17) are
involved in nonspecific protection of the body against bac-
terial infections: the main targets are phagocyte cells [2].
There are reports that IL-6 induces the differentiation of
B-lymphocytes into cells that produce antibodies and
plays a key role in the progression of glomerulopathy [3].
Anti-inflammatory interleukins (IL-4, IL-10) regulate spe-
cific immune responses, participate in the activation,
growth and differentiation of mature lymphocytes, and
play arole in adaptive and innate immunity: their main
function is to activate effector cells, such as cytotoxic
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yHKUIA — akTMBaLia edeKTOPHUX KMITUH, Taknx SK Lu-
TOTOKCUYHI Makpodparn 1 nNpupogHi Kinepu, BOHU TaKoX
3MEeHLLYITb CeKpeuilo npo3ananbHUX UMUTOKIHIB  [4].
Binomo, wo IL-10 6epe y4yacTb y perynsauii Ta nigrpum-
Ui HopManbHOI PyHKUIT HUPOK Yy HOPMi Ta NpW NaTornoril.
BaxnmBo BpaxoByBaTH, L0 3aXUCHa POrib LIMTOKIHIB Npo-
ABMSAETLCA Y TOMY pasi, KOnv BOHW NPaLooTb NoKarnbsHo,
npote HagMmipHa Ta reHeparnizoBaHa NpoAyKuis npo3sa-
nanbHUX LWTOKIHIB MPU3BOAUTbL OO OpPraHHUX AUCHYHK-
uin. LjutokiHn gitoTb Ak 6araTohakToOpHUA Ta MOnidyHK-
LioHanNbHUIN MexaHi3M, sKUA 3abesnedvye MiKKIITUHHI
KOMYyHiKaLii, HeoOXigHi ons iHayKuil Ta peani3adii iMyHHOT
BignoB.iai i perynsuii romeocrtasy [5].

36anaHcoBaHa NpoAyKLis UWTOKIHIB Mae Benuke
disionoriyHe 3HayeHHsi, a aucbanaHc Yy LUWUTOKIHOBOMY
npogini npu3BoanTb A0 PO3BUTKY naTonorii. Kackag pe-
aKuin, CNpUYMHEHUX 3MiHaMM LIMTOKIHOBOro npodqinto,
€ Pi3HOMaHITHUM NPW KOXHIN naTtornorii. Ans BigHOBNEHHS
CTPYKTYPW Ta PYHKLIOHYBaHHSI TKAHUHM Ta opraHa B Lii-
nomMy HeobxiaHa piBHOBara npo- Ta NpoT13ananbHUX Lu-
TOKiHiB. OCOGMMBOCTI 3MiHM BMICTY LIUTOKIHIB [O3BOMNSAOTH
OLIHMTN PO3BUTOK CUCTEMHOI 3anasibHOI peakuii Ta dyHK-
LiOHYBaHHSA iIMYHHOI CMCTEMM B LiNOMYy 3 noganbLlunm
BUSIBMEHHAM MOPYLUEHHST KMHOYOBUX MATOMOrYHMX MNpOo-
ueciB. OuiHKa piBHS iIHTEPrENnKiHIB B opraHiami moxe 6ytu
BMKOpUCTaHa $IK AiarHOCTUYHUIA Mapkep po3BUTKY abo
nporpecyBaHHsi Hedoponatornorii [6]. Came Tomy BKkpan
BaXNNBO MPOBOAUTW LOCHIMKEHHA ANsi BCTAHOBMEHHS
0Cco6NMBOCTEN LIMTOKIHOBOTO MpOInto Y pO3BUTKY HUP-
KOBMX AMCYHKUIN y NOTOMCTBA, SIKe B npeHaTtanbHOMY
nepiogi nigaasanocs BhfUBY XPOHIYHOIO MaTePUHCHKOro
3anarnbHoro npotecy 6akTepiansHoi eTionorii.

MeTa po60Tu — BYBYEHHS BNNMBY eKCNeprvMeHTarb-
HOr0 MaTEepPUHCHKOro XPOHIYHOrO 3ananbHOoro npouecy
ceyocTaTeBoi cuctemn HakTepianbHOI eTionorii Ha LMTo-
KIHOBMI CTaTyc NOTOMCTBA.

MATEPIAAU TA METOAU AOCAIAXXEHHA

EkcnepvmeHTaneHe pocnimkeHHs Oyno npoBeaeHo
Ha 6asi ekcnepumeHTanbHOI GionorivyHOI KniHikn Xap-
KIBCbKOr0 HaLiOHanNbHOr0 MEeOUYHOrO YHIBEPCUTETY Ha
Lypax-caMkax penpoayktuBHoro Biky nonynauii WAG
(Wistar Albino Glaxo) Bikom 8 micsauis macoto 200 rpa-
miB. [MpoBeaeHO MoAentoBaHHA XPOHIYHOrO 3ananbHOro
npoLecy ce4ocTaTeBoi CUCTEMWU, CpUYMHEHOrO Proteus
mirabilis Ta Streptococcus pyogenes (ekcnepumeHTasnb-
HO po3pobrneHa metoguka 3a npotokornom [16, 17]), i3
nofanbLlUMM OfepXXaHHAM Big TakMx CaMok 7-4000BuX,
OAHOMICSIMHMX Ta [OBOMICAYHMX Hawagkis. B ekcnepwu-
MeHTi B6yno cdopmoBaHo fAgi rpynu: | rpyna — gocnig-
Ha, sika BKNto4yana Asi niarpynu — go la 6yno BigHeceHo
LypiB-HaLWaAKiB Bif mMaTepiB, BariTHICTb sSIKMX Mana ne-
pebir Ha Tni XPOHIYHOro 3ananbHOro Mpouecy cevocTa-
TEeBOI cucTemu, cnpuunHeHoro Streptococcus pyogenes
(320 — 7-poboBux, 128 — ogHOMicsiuHUX, 64 — OBOMICSIY-
HKX) Ta 16 — yBiALWNKM Wypu-Hallaakv Big maTtepis, BariT-
HICTb SIKMX Marna nepebir Ha Thi XPOHIYHOro 3ananbHOro
npoLecy ce4yocTaTeBoi CUCTEMWU, CpUYMHEHOTO Proteus
mirabilis (320 — 7-po6oBux, 128 — ogHomica4Hux, 64 —
ABomicaYHmx) Ta Il rpyna — KOHTponbHa, A0 SKoi BigHecC-
nv wypiB-Hawaakis (320 — 7-poboBux, 128 — ogHomi-
CAYHUX, 64 — ABOMICAYHKX) Bif MaTepiB 3 isionoriyHum

macrophages and natural killer cells, and reduce the se-
cretion of pro-inflammatory cytokines [4]. It is known that
IL-10 is involved in the regulation and maintenance of
normal renal function in normal and pathological condi-
tions. It is important to consider that the protective role of
cytokines is manifested if they work locally, but excessive
and generalized production of pro-inflammatory cytokines
leads to organ dysfunctions. Cytokines act as a multifac-
torial and multifunctional mechanism that provides inter-
cellular communications necessary for the induction and
implementation of the immune response and the regula-
tion of homeostasis [5].

Balanced cytokine production is of great physiologi-
cal importance, and an imbalance in the cytokine profile
leads to the development of pathology. The cascade of
reactions caused by changes in the cytokine profile is
diverse in each pathology. To restore the structure and
functioning of the tissue and organ as a whole, a balance
of pro- and anti-inflammatory cytokines is necessary.
The features of changes in the content of cytokines allow
us to assess the development of the systemic inflamma-
tory response and the functioning of the immune system
as a whole, with the subsequent detection of violations of
key pathological processes. Assessment of the level of in-
terleukins in the body can be used as a diagnostic marker
for the development or progression of nephropathology [6].
That is why it is extremely important to conduct research
to establish the features of the cytokine profile in the de-
velopment of renal dysfunctions in offspring, which in the
prenatal period was exposed to chronic maternal inflam-
matory process of bacterial etiology.

Objective — is to study the impact of experimental
maternal chronic inflammatory process of the genitouri-
nary system of bacterial etiology on the cytokine status
of the offspring.

MATERIALS AND METHODS OF RESEARCH

The experimental study was conducted on the basis
of the Experimental Biological Clinic of the Kharkiv Na-
tional Medical University on female rats of reproductive
age of the WAG (Wistar Albino Glaxo) population at the
age of 8 months and weighing 200 grams. A chronic in-
flammatory process of the genitourinary system caused
by Proteus mirabilis and Streptococcus pyogenes (An exe
perimentally developed method according to the protocol
[16, 17]), was simulated (using own experimental modi
el), with subsequent production of 7-day-old, 1-month-old
and 2-month-old offspring from such females. Two groups
were formed in the experiment: Group | — experimen-
tal, which included two subgroups — la included rats —
offspring from mothers whose pregnancy occurred against
the background of a chronic inflammatory process of the
genitourinary system caused by Streptococcus pyogenes
(320 — 7-day-old, 128 — 1-month-old, 64 — 2-month-old)
and Ib — included rats — offspring from mothers whose
pregnancy occurred against the background of a chronic
inflammatory process of the genitourinary system caused
by Proteus mirabilis (320 — 7-day-old, 128 — 1-month-old,
64 — 2-month-old) and Group Il — control, which includ-
ed rats — offspring (320 — 7-day-old, 128 — 1-month-old,
64 — 2-month-old) from mothers with a physiological

OpuriHanbHi gocnigpKeHHs

170 Original research



BicHuKk XapkiBCbKOro HaLjioHanbLHOro yHiBepcuteTy imeHi B.H. KapasiHa.

Cepia Megnumna. 2025. T. 33 Ne 2(53). C. 168-177
The Journal of V.N. Karazin Kharkiv National University.
Series Medicine. 2025;33(2(53)):168-177

ISSN 2313-2396 (Online)
ISSN 2313-6693 (Print)

nepebirom BariTHOCTI (iHTaKTHI TBapuHu). EkcnepumeHTn
npoBefeHO BiAMNOBIAHO A0 «3aranbHUX eTUYHUX NPUHLIK-
niB eKCnepumMeHTIB Ha TBapuHax», siki cxsaneHi lll Hauio-
HanbHUM koHrpecom (Kwuis, 2007) i BignosigHo o nomno-
XeHb «EBPOMENCbKOi KOHBEHLIiT Npo 3axmcT xpebeTHux
TBapVH, O BUKOPUCTOBYHOTLCS ANt eKCepUMEHTaNbHNX
Ta iHwWwnx uinen» (Ctpacbypr, 1986). JocnioxeHHs 6yno
yXBaneHo Ha Komicii 3 eTuku Ta BioeTmkn XapkiBCbKOro
HaLioHanbHOro MeguyHoro yHisepcuteTy (npotokon Ne 3
Big 05 6epesHst 2025 poky).

Marepianom pocnigkeHHs 6yna cupoBaTka Kpo-
Bi wypat nonynsauii WAG, HapogXeHux Big martepis i3
XPOHIYHUM 3anarnbHVM MPOLLECOM CevoCcTaTeBOi CUCTe-
MKW, CrpUYMHEHUM ypoidonaTamu Proteus mirabilis Ta
Streptococcus pyogenes. LiuTokiHOBMIA Npodinb oLiHo-
Banu 3a BMICTOM MpO- Ta NPOTU3ananbHUX LUWUTOKIHIB:
IL-1b, IL-2, IL-4, IL-6, IL-10, IL-17. PiBeHb uuTOKiI-
HiB BM3Hadanu 3a pgonomorot IXLA, ELISA B naboH
patopii «MELO-EKO» m. XapkiB (niueHsis Ne 2224 Big
01.10.2020 p.). AHani3 pesynbraTiB NPOBOAUNN 3 BUKO-
pucTaHHAM nporpamu Statistica 7: uncnosi gaHi HaBegeHi
y Burnagi «M = m», oe M — cepegHe apudmMeTnyHe 3Ha-
YeHHS, m — cTaHAapTHa NoXnbka cepeaHbOoro apugpmeTny-
HOro 3HadeHHs1. [Insi BUSIBNEHHSA BipOrigHUX BigMiHHOCTEWN
6yno BukopuctaHo t-kputepin CrblogeHTa. BigmiHHOCTI
BBaXanuncb BiporigHUMKM Npw piBHi 3HadeHb p < 0,05 [7].

PE3YABTATU TA iX OBrOBOPEHHS

Y pesynerati NpoBeAeHOro AocniaXeHHst Oyno BcTa-
HOBMEHO, WO B AOCMIAHMX rpynax LypiB, ki B npeHa-
TanbHOMYy nepiogi nigaaBanucs BNAMBY XPOHIYHOMO mare-
PVHCBKOrO 3anarnbHOro npolecy 6akrepianbHoi eTionorii,
crnocTepiranicb 3MiHM B LIMTOKIHOBOMY Mpodoinii 3a BM3Ha-
YEHHAM BMICTY MpO- Ta NpoTusananbHVX iHTEPrnenkKiHiB.
PiBHi npo3ananbHux iHTepnenkiHie IL-1b Ta IL-6 6ynn Bu-
COKMMM y BCIX JOCHIAHUX rpynax Ta 36inbLlyBanvch 3 Bi-
kom: IL-1b y 7-goboBux Lwypi nigBuwysascs y 1,9 pasy
y wypis la rpynu, Ta'y 1,5 pasy y wypis 16 rpynu, y ogHoMmi-
CSIYHUX LLYpPIB BigNoBigHO —y 2,6 pady Tay 2,2 paay, Y ABO-
MicsYHMX LWypiB —y 3,4 pady Ta 2,7 pasy BignosigHo; IL-6 —
y 7-poboBux Lypis nigsuwysascs y 1,4 pasy y wypis la
rpynu, Ta'y 3,3 pasy y wypis 16 rpynu, y OAHOMICAYHUX LLy-
piB BignosigHo — y 1,7 pa3y Ta y 2,1 pasy, y ABOMICAYHNX
wypiB —y 2,1 pasdy Ta 2 pasu BiAMoBiAHO NMOPIBHAHO 3 rpy-
noto koHTponto (Il rpynoto). Xoya IL-1b Ta IL-6 6ynu nigsu-
LeHi y LwypiB B 000X rpynax, CnocTepiraeTbCs NeBHa 0Co-
6nuBicTb: BinbL BUCOKi piBHi IL-1b Big3HavatoTbCA B rpyni
la, a 6inbL BUCOKi piBHI IL-6 cnocTepiratoTbes y wypis 16
rpynu 7-0o60BUX Ta OAHOMICSYHUX.

[Mpu BU3Ha4YeHHi BMIiCTY npo3ananbHux IL-2 Ta IL-17
Oyno BusBnNeHo ancbanaHc: y 7-0obosumx wypis la rpynu
KOHLeHTpauis |IL-2 mana TeHOeHUito 0O 3HWXKEHHA, ay
wypis 16 rpynu Bignosigana KOHTPOMbHUM 3HaYeHHSAM,
y 0gHOMicsYHUX LWypiB la rpynun BmicT IL-2 36inbluiyBas-
ca y 1,9 pasy, ay wypis 16 rpynu — y 1,4 pasy, y ABOMi-
cAYHMX WwypiB la Ta 16 rpyn 3HoBy 3HmyBaBcs y 1,2 Ta
y 1,1 pasy BigNoOBiAHO, MOPIBHAHO 3 FPYMOK KOHTPOSHO.
AHanoriyHa cuTyauis Woao KonmBaHHs BMicTy IL-17
y LWypiB AOCAIAHUX TPYN 3anexHo Bif BiKy: y 7-0000BMX
wypis la rpynn koHueHTpauis IL-17 Gyna 3HmKeHot
y 1,7 pasy, a y wypis 16 rpynu —y 2 pa3u, y oqHOMICAYHMX
wypis la rpynu BmicT IL-17 36inbliyBaBcsa y 2 pasu, ay

course of pregnancy (intact animals). The experimental
study was conducted in accordance with the «General
Ethical Principles of Animal Experiments», approved by
the Il National Congress (Kyiv, 2007) and in accordance
with the provisions of the «European Convention for the
Protection of Vertebrate Animals used for Experimental
and Other Scientific Purposes» (Strasbourg, 1986). The
study was approved by the Ethics and Bioethics Com-
mission of Kharkiv National Medical University (Protocol
No. 3 of March 5, 2025).

The study material was blood serum of WAG rat pups
born from mothers with chronic inflammatory process of
the genitourinary system caused by uroisolates of Prote-
us mirabilis and Streptococcus pyogenes. The cytokine
profile was assessed by the content of pro- and anti-
inflammatory cytokines: IL-1b, IL-2, IL-4, IL-6, IL-10,
IL-17. The level of cytokines was determined using
IXLA, ELISA in the laboratory «MED-EKO» in Kharkiv
(license No. 2224 dated 01.10.2020). The results were an-
alyzed using the Software Statistica 7: numerical data are
given in the form «Mtm», where M is the arithmetic mean,
m is the standard error of the arithmetic mean. To identify
significant differences, the Student's t-test was used.
Differences were considered significant at alevel
of p <0.05 [7].

RESULTS AND DISCUSSION

As aresult of the study, it was found that in the ex-
perimental groups of rats that were exposed to chronic
maternal inflammatory process of bacterial etiology in
the prenatal period, changes in the cytokine profile were
observed as determined by the content of pro- and anti-
inflammatory interleukins. The levels of pro-inflammatory
interleukins IL-1b and IL-6 were high in all experimental
groups and increased with age: IL-1b in 7-day-old rats
increased by 1.9 times in rats of group la and by 1.5 times
in rats of group Ib, in 1-month-old rats, respectively —
by 2.6 times and 2.2 times, in 2-month-old rats — by
3.4 times and 2.7 times, respectively; IL-6 — in 7-day-old
rats increased by 1.4 times in rats of group la and by
3.3 times in rats of group Ib, in 1-month-old rats —
by 1.7 times and 2.1 times, respectively, in 2-month-old
rats — by 2.1 times and 2 times, respectively, compared
with the control group (group II). Although IL-1b and IL-6
were increased in rats in both groups, a certain peculiarity
is observed: higher levels of IL-1b are noted in group la,
and higher levels of IL-6 are observed in rats of group
Ib of 7-day-old and 1-month-old.

When determining the content of pro-inflammatory
IL-2 and IL-17, an imbalance was detected: in 7-day-old
rats of group la, the concentration of IL-2 tended to de-
crease, and in rats of group Ib, it corresponded to con-
trol values; in 1-month-old rats of group la, the content of
IL-2 increased by 1.9 times, and in rats of group |Ib — by
1.4 times; in 2-month-old rats of groups la and Ib, it again
decreased by 1.2 and 1.1 times, respectively, compared
to the control group. A similar situation was observed in
the fluctuations of IL-17 content in rats of the experimen-
tal groups depending on age: in 7-day-old rats of group
la, the concentration of IL-17 was reduced by 1.7 times,
and in rats of group Ib — by 2 times, in 1-month-old rats of
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wypis 16 rpynu —y 2,1 pasy, y ABOMICAYHKX Lwypis la Ta 16
rpyn 3HoBY 3HWXyBaBcsa y 1,6 Ta y 2,1 pa3sy BignosigHo,
MOPIBHSAHO 3 FPYMO KOHTPOIt0. TakMM YnHOM, Hanbinb-
wur gncbanaHc 3a BMicTOM IL-2 cnocTepiraBcs y BCix
BIKOBUX KaTeropisix NoTomMcTBa, L0 NigaaBanocs npeHa-
TanbHOMY BMMMBY MaTEPUMHCLKOTO XPOHIYHOrO 3ananb-
HOro npouecy, 3ymoBneHoro Streptococcus pyogenes,
a IL-17 cnocTtepiraBcs y BCiX BiKOBMX KaTeropisix notom-
CTBa, Lo NigaaBanocs npeHatanbHOMY BMfMBY MaTepuH-
CbKOTO XPOHIYHOrO 3ananbHOro MpoLecy, 3yMOBIIEHOMO
Proteus mirabilis (tabn.1).

group la, the content of IL-17 increased by 2 times, and
in rats of group Ib — by 2.1 times, in 2-month-old rats of
groups la and Ib it again decreased by 1.6 and 2.1 times,
respectively, compared to the control group. Thus, the
greatest imbalance in the content of IL-2 was observed in
all age categories of offspring exposed to prenatal expo-
sure to maternal chronic inflammatory process caused by
Streptococcus pyogenes, and IL-17 was observed in all
age categories of offspring exposed to prenatal exposure
to maternal chronic inflammatory process caused by Pro-
teus mirabilis (Table 1).

Ta6nuus 1. PiBHi npo3anarnbHuX LMTOKIHIB y CMpOBaTLi KPOBi NOTOMCTBa AOCNIAHOI Ta KOHTponbHOi rpyn (Mtm)
Table 1. Levels of proinflammatory cytokines in blood serum in offspring of experimental and control groups (Mtm)

INokasHuk
Fovna Indicator
G%up IL18 IL2 IL6 IL17
(nr/mn) (nr/mm) (nr/mm) (nr/mm)
(pg/ml) (pg/ml) (pg/ml) (pg/ml)
_ 7-RoGos 36,34+0,23 9,74+0,25 5,38+0,21 1,08+0,15*
[ocnigHa rpyna la 7-day-old
(Streptococcus pyogenes) OAHOMIGSHHI 74,98+0,25* | 26,36+0,33* 8,140,26* 4,89+0,22*
Experimental group la 1-month-old
Streptococcus pyogenes i i
(Strep pyogenes) ABOMICAHHI 124,330,43* | 14,08+0,19 15,4+0,33* 2,16+0,29*
2-month-old
7-RoGosi 29,59+0,16* 10,15£0,14 12,19£0,16* 0,940,07*
7-day-old
ﬂocplnHa rpyna 16 (Proteus m/ra!bllls.). O HOMIiCSYHI 61,78£0,25 18,86+0,24 9.91£0,2* 5.15£0,24*
Experimental group |b (Proteus mirabilis) 1-month-old
ABOMICRHHI 98,15+0,3* 15,33+0,33 14,38+0,36* 1,65£0,21*
2-month-old
7-noGosi 19,3140,15 10,45+0,24 3,73+0,28 1,8120,14
7-day-old
KorTponena rpyna (Il rpyna) OBHOMICRUHI | 55 591016 | 13,69£0,18 4,7840,19 2,4120,21
Control group (Group Il) 1-month-old
ABOMICRUHI 36,65+0,29 16,890,2 7,2940,2 3,5+0,32
2-month-old

Mpumitka: *p < 0,05 — NOPIBHAHO 3 KOHTPOJIBHOIO FPYMOLO.
Notes: *p < 0.05 — compared to the control group.

Mpw aHanisi LUTOKIHOBOrO NPOMINto 3a BMICTOM NPOTU-
3ananbHuX iHTepnerkiHie IL-4 Ta IL-10 6yno BcTaHOBNEHO
ancbanaHc 3a konvBaHHsM IL-4 y noTomcTBa, LWo nigaa-
Bafiocs npeHaTtanbHOMY BrMfMBY MaTEPUHCBHKOTO XPOHiY-
HOro 3anarnbHoro npotecy, 3ymoBneHoro Proteus mirabilis:
y 7-0000BMX LLYPIB AaHWI MOKa3HMK MaB TEHAEHLIt0 40 Nia-
BULLEHHS, @ Y OHO- Ta ABOMICAYHUX LLYPIB — 3HKYBaBCS
y 1,3 Ta 1,1 pasy BignosigHo. [ncbanaHc 3a KonMBaHHSM
IL-10 BMABREHO y NOTOMCTBaA, WO MiggaBanocs npeHa-
TanbHOMY BMMBY MaTepUHCHKOrO XPOHIYHOMO 3anarnbHOro
npotecy, 3ymoBrneHoro Streptococcus pyogenes: y 7-po-
00BMX Ta ABOMICAYHUX LLYPIB CNOCTEpiranock 36inbLUeHHS
BmicTy IL-10 y 1,3 Ta 2,1 pasy BignoBigHo, a B O4HOMICAY-
HUX LLYPIB BiAMIYEHO TEHAOEHLI0 A0 3HWKEHHA Yy 1,1 pa3y
MOPIBHSIHO 3 rPynoto KOHTPONto (Tabn.2).

TakvM YMHOM, LIMTOKIHOBUI BanaHc Mae Benuvke 3Ha-
YEHHs1 MpWY PO3BUTKY MATOMOrYHMX MPOLIECIB, 30Kpema,
Hedpponarororii y NoTOMCTBa, WO nigaaBanocs npeHa-
TanbHOMY BMIIMBY MAaTEPUMHCLKOTO XPOHIYHOrO 3ananb-
HOro npouecy GakTepianbHOI eTionorii, OCKINbKA LUTOKi-
HW PEerynioTb PO3BUTOK 3aXUCHUX MnpoueciB Ta 6epyTb
yyacTb y popmyBaHHi 3ananbHOi peakuii. banaHc Ta cnis-
BiIHOLLEHHS NpO- Ta NpoTu3ananbHUX LWTOKIHIB MOXYTb

When analyzing the cytokine profile by the content
of anti-inflammatory interleukins IL-4 and IL-10,
an imbalance was found in the fluctuation of IL-4 in the
offspring exposed to prenatal exposure to maternal
chronic inflammatory process caused by Proteus mirabilis:
in 7-day-old rats, this indicator tended to increase, and in
1-and 2-month-old rats, it decreased by 1.3 and 1.1 times,
respectively. An imbalance in the fluctuation of IL-10 was
found in the offspring exposed to prenatal exposure
to maternal chronic inflammatory process caused by
Streptococcus pyogenes: in 7-day-old and 2-month-
old rats, an increase in IL-10 content was observed by
1.3 and 2.1 times, respectively, and in 1-month-old rats,
a tendency to decrease by 1.1 times was noted compared
to the control group (Table 2).

Thus, cytokine balance is of great importance in the
development of pathological processes, in particular, ne-
phropathology in offspring exposed to prenatal exposure
to maternal chronic inflammatory process of bacterial
etiology, since cytokines regulate the development of pro-
tective processes and participate in the formation of an in-
flammatory reaction. The balance and ratio of pro- and
anti-inflammatory cytokines can be considered the most
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Tabnuusa 2. PiBHi NpoTM3ananbHNX LMTOKIHIB y CMpOBATL KpOBi MOTOMCTBA AOCAIAHOI Ta KOHTponbHOiI rpyn (M+m)
Table 2. Serum levels of anti-inflammatory cytokines in offspring of the experimental and control groups (Mtm)

I MokasHuku
GF;Z:a Indicator
i IL-4 (nr/mn) (pg/ml) IL-10 (nr/mn) (pg/ml)
7-po6oBi . K
7-day-old 4,06+0,17 10,48+0,24
Rocnigxa rpyna la (Streptococcus pyogenes) OfHOMICSYHi 5.4140,32° 0.3440.25
Experimental group la (Streptococcus pyogenes) 1-month-old
OBOMIiCAYHI . R
2-month-old 6,2410,29 26,45£0,34
7-nobosi -
7-day-old 5,79£0,11 6,08+0,13
[Hocnigna rpyna Ib (Proteus mirabilis) OAHOMICSHHI R R
Experimental group Ib (Proteus mirabilis) 1-month-old 6,11£0,2 7,61+0,26
OBOMICSYHI R
2-month-old 8,3410,3 8,26+0,19
7-po6oBi
7-day-old 5,1320,26 8,3510,25
KoHTponbHa rpyna (Il rpyna) OAHOMICSYH
Control group (Group I1) 1-month-old 7,78+0,15 10,2+0,13
ABOMIiCAYHI
2-month-old 9.2910,2 12,83+0,25

Mpumitka: *p < 0,05 — NOPIBHAHO 3 KOHTPOJSBHOIO FPYMOLO.
Notes: *p < 0.05 — compared to the control group.

BBaXaTUCs Hambinbl O6'EKTUBHMMMW MOKa3HUKaMM po3-
BMTKY 3anarnbHOro npouecy Hupok. [lucbanaHc y cucremi
LUMTOKIHIB TaKOX MOXE BUKOPUCTOBYBaTUCH $IK MPOrHOC-
TUYHMI Biomapkep poO3BUTKY HedponaTonorii 3 BU3Ha-
YeHHSAM pesynbraTy noganbLlioro nepebiry. AHania gaHux
niTepatypu BKasye Ha HaykoBY Ta MPaKTUYHY 3HAYYLLiCTb
OOCTiKEHb LMTOKIHOBOMO CTaTycy Npv po3BUTKY NaToro-
ril HAPOK y NOTOMCTBA, WO nigaasBanocs npeHaranbHOMY
BMNMVMBY MaTEPVHCBHKOrO XPOHIYHOMO 3anarnbHOro npouecy
HakTepianbHoi eTionorii. IcHytoTb haxosi nybGnikadii gocni-
[)KeHb, B SKMX MOKa3aHO MOPYLUEHHS PiBHIB LIUTOKIHIB Mpu
3aXBOPHOBAHHSIX HUPOK, i Ui MOBiOOMMNEHHs Ge3nepeyHo
NiATBEPOKYIOTH POSb 3anarieHHsi B MaToreHesi 3axBoplo-
BaHb HUpOK [8, 9]. OgHak, BOHWM He BpaxoBYHTb aHania
KOMMIIEKCHOI B3aeMofii MK UMTOKIHAMW NpU PO3BUTKY
HedoponaTtonorii y NoTOMCTBa, WO MighaBanocs npeHa-
TanbHOMY BMIMBY MaTepPUHCHKOIO XPOHIYHOTO 3ananbHOro
npotecy 6aktepiansHoi eTionorii. Kpim Toro, BOHW He Hapa-
I0Tb XOOHMX JOKa3iB Ansi BU3HAYEHHS pori LMTOKIHIB Y na-
TOreHesi Ta NporpecyBaHHi 3axXBOPIOBAHHSA Y NMOTOMCTBA,
Lo niaaaBanocs npeHatanbHOMY BMfMBY MaTEPUHCHKOTO
XPOHIYHOTO 3ananbHOro npouecy bakTepianbHOiI eTionorii.
Tak, Sivick 3 koneramun AocnigpKyBanv BrfuB iHTepremnki-
HiB, 30kpema IL-17, Ha BpomKeHUN | aganTUBHWUIA iIMYHITET
Ha eKkcnepuMmeHTanbHi Mogeni TpaHcypeTpaneHoi E. coli-
iHdbekuii, i 6yno BcTaHoBNeHo, wo IL-17 He Bigirpae poni
B adanTuMBHIM IMYHHIM BigMNOBI4I B CEYOBOMY MiXypi, a Ha-
Bnakw, IL-17 cnpuse enimiHauii 6akTepini B iHpikoBaHOMY
CEe4YOBOMY MiXypi Ha paHHiX TepmiHax: ekcnpecisa IL-17
30inblYETECA B HUPKaxX Micns  iHpikyBaHHS MPOTSIrom
nBox fi6 [10]. daxiBui 3annaHyBanu nornubnexi ekcne-
PUMEHTW, AKi MatoTb OyTW 30CepempKeHi Ha AOCHiMKEHHI
akTuBHOCTI IL-17 y HMpKax nicnsa iHiKkyBaHHsSI CEYOBUBIA-
Hux wnaxis [11]. e B ogHoMy gocnigxerHi daxisui [12]
cnocTepirany KONMMBaHHSA LIMTOKIHIB NPW eKCriepyMeHTarnb-
Hih 0BGCTPYKLii cevoBoay, i QiNLWNM BUCHOBKY, WO Aediumnt

objective indicators of the development of the inflammato-
ry process of the kidneys. Imbalance in the cytokine sys-
tem can also be used as a prognostic biomarker of the
development of nephropathology with the determination
of the outcome of the further course. Analysis of literature
data indicates the scientific and practical significance of
studies of cytokine status in the development of kidney
pathology in offspring exposed to prenatal exposure to
maternal chronic inflammatory process of bacterial etio-
logy. There are professional publications of studies that
show impaired cytokine levels in kidney diseases and
these reports undoubtedly confirm the role of inflam-
mation in the pathogenesis of kidney diseases [8, 9].
However, they do not take into account the analysis of
the complex interaction between cytokines in the devel-
opment of nephropathology in offspring exposed to pre-
natal maternal chronic inflammatory process of bacterial
etiology. In addition, they do not provide any evidence to
determine the role of cytokines in the pathogenesis and
progression of the disease in offspring exposed to pre-
natal maternal chronic inflammatory process of bacterial
etiology. Thus, Sivick and colleagues studied the effect
of interleukins, in particular IL-17, on innate and adaptive
immunity in an experimental model of transurethral E. coli
infection and found that IL-17 does not play a role in the
adaptive immune response in the urinary bladder, but on
the contrary, IL-17 contributes to the elimination of bacte-
ria in the infected urinary bladder in the early stages: IL-17
expression increases in the kidneys after infection for
two days [10]. The researchers planned to conduct fur-
ther experiments, which should focus on the study of
IL-17 activity in the kidneys after urinary tract infection [11].
In another study, [12] observed cytokine fluctuations
during experimental ureteral obstruction and conclud-
ed that IL-10 deficiency exacerbated renal fibrosis and
severe renal inflammation in laboratory animals of the
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IL-10 nocuntoBaB HUPKOBMIA HIBPO3 Ta TsXKKe 3ananeHHs
HMPOK Yy NabopaTopHUX TBapWH eKCNepuMeHTarnbHOI rpy-
Ny, WO NPOSIBUNOCH Y TSHPKKOMY MOLLKOOXKEHHI KaHanbLiB,
BiAKNaOeHHi konareHy Ta gibpoHekTuHy. Byno BusiBneHo,
Lo npo3ananbHi unTokiHu (IL-6 Ta IL-8) Bynu BMCOKO ekc-
npecosaHi. JocnigHnkn npunyctunmn ton dakT, wo IL-10
Biirpae BaXKNMBY POrb Y Pi3HWX 3aXBOPIOBAHHAX HUPOK,
aKTMBYIOYM NpOTU3ananbHy BiAMOBiAb, IMyHHY perynsuito
Ta nonerwyoun ibpo3 HUpKoBoi TkaHuHM [13]. MNpoBene-
HUIA CNPsSIMOBaHWIA ABOBUOIPKOBUIA MEHAENIBCLKUA paHO0-
Mi30BaHWI aHani3 BUSIBUB [OKa3W MPUYNHHO-HACTIAKOBUX
3B’A3KIB MK CUCTEMHMMM 3ananbHUMKU MOLYNATOpaMu T1a
NiABULLEHVM PU3MKOM MOPYLUEHHS OYHKLiA HUpoK [14, 15].

Pe3ynbratv paHoro [OCnigKEHHS [OMOBHIOWTL Ta
YTOYHIOIOTb HayKOBi AaHi WOA0 NOPYLUEHHS LUTOKIHOBO-
ro 6anaHcy y noTomcTBa, L0 NigAaBanocs npeHartasnb-
HOMY BM/MBY MAaTEPUHCBKOIO XPOHIYHOro 3anarbHOro
npouecy bakTepianbHOi eTionorii 3anexHo Big 36yaHuka
Ta BIKOBOI KaTeropii: npo3ananbHi 6iomapkepu IL-1 Ta
IL-6 6ynu 3HayHO NiABULLEHI B JOCMigHiIA rpyni nopie-
HAHO 3 KOHTPOSNbHOW rpynot, a ll-2 — y ogHomicaY-
HUX LYpST-HaLWaaKiB, WO MigaaBanucsa npeHaranbHOMy
BMIMBY MaTEPUHCBLKOro XPOHIYHOrO 3anasibHOro npoLecy,
3ymoBneHoro Streptococcus pyogenes Ta Yy ABOMICSY-
HUX LWYpST-HaLaaKiB, O niggaBanucsa npeHatanbHOMY
BNIMBY MaTEPUHCBHKOrO XPOHIYHOIO 3anarnbHoro npote-
cy, 3ymoBrieHoro Proteus mirabilis; IL-17 — y ogHoMicaY-
UX LLYpAT-HaLWaAKiB, WO niggaBanvics npeHartanbHOMY
BMIMBY MaTE€PUHCBKOrO XPOHIYHOrO 3amnanibHoro npote-
¢y, sk Proteus mirabilis, Tak i Streptococcus pyogenes.
MpoTtnsananbHi 6iomapkepu cuposaTku Kposi Bynu nig-
BuLleHi: IL-10 — y 7-0oboBMx Ta ABOMICSYHUX LLYypSAT-
HallagkiB, WO MiggaBanucs npeHartanbHOMY BMvMBY
MaTEpPUHCBKOrO XPOHIYHOrO 3ananbHoro npolecy, 3y-
mMoBneHoro Streptococcus pyogenes, a lL-4 — y 7-no6o-
BUX LLYpAT-HALLaAKIB, WO nigaaBanucsa npeHaranbHoOMy
BMMMBY MaTEPUHCBLKOro XPOHIYHOrO 3anarsbHOro npowecy,
3ymoBneHoro Proteus mirabilis.

Takum YMHOM, 00MiK AMHAMIKM NMOKa3HMKIB Npo- Ta Npo-
TM3ananbHUX NPoginiB LUTOKIHIB y NOTOMCTBA, LLO Nigaasa-
nocs nNpeHaTanbHOMY BrIMBY MAaTEPUMHCBHKOTO XPOHIYHOTO
3ananbHOro npouecy OGakTepianbHOi eTionorii Jae MOoX-
NMBICTb XapaKTepudyBaTh peakuito iMyHHOI cucTteMun npu
Hecbponatonorii Ta NporHo3yBaTy Nepebir 3axBOpHOBaHHS.

BUCHOBKHU

BcraHoBneHo, Wo agucbanaHc LUMTOKIHIB cCnpusie pos-
BUTKY Hedyponartonorii y noTomcTea, Lo niggasanocs
npeHaTanbHOMY BMfMBY MaTEPUHCBHKOrO XPOHIYHOro 3a-
nanbHOro npouecy GakTepianeHoi eTionorii, 0cobnueo
3ymoBneHum Streptococcus pyogenes, Lo MOXe Npu3Be-
CTV 0O PO3BUTKY TSXKKMX YCKINaAHEHb.

Y notomcTBa, WO niggaBanocs npeHaTanbHOMY
BNINBY MaTEPMHCBLKOrO XPOHIYHOMO 3ananbHOro npouecy
GakTepianbHoi eTionorii peecTpyeTbcst NiABULLEHHS piB-
Hs1 IL-6 y BCix BikoBUX rpynax, Lo mMoxe 6yTn 3ymOoBneHo
TMM, WO BMICT IL-6 y cupoBaTui KpoBi TiICHO NMOB’si3aHMIA
3 LWUBMAKICTIO KIy6OYKOBOI dhinbTpaLyi.

MepeBaxxaHHA npo3ananbHUX LMTOKIHIB Haf npoTu3a-
nanbHUMKM Npu Po3BUTKY HedpponaTomnorii y NoToMCTBa,
WO nigfaBanocs npeHatansHOMY BNMBY MaTepPUHCHLKOIO
XPOHIYHOro 3ananbHoro npotecy GakTepianbHoi eTionorii,

experimental group, which was manifested by severe
tubular damage, collagen and fibronectin deposition.
It was found that pro-inflammatory cytokines (IL-6 and
IL-8) were highly expressed. The researchers suggest-
ed that IL-10 plays an important role in various kidney
diseases by activating anti-inflammatory responses,
immune regulation, and alleviating renal tissue fibro-
sis [13]. Adirected two-sample Mendelian randomized
analysis revealed evidence of causal relationships
between systemic inflammatory modulators and
an increased risk of renal dysfunction [14, 15].

The results of this study complement and clarify
scientific data on cytokine imbalance in offspring exposed
to prenatal exposure to maternal chronic inflammatory
process of bacterial etiology depending on the pathogen
and age category: pro-inflammatory biomarkers IL-1 and
IL-6 were significantly increased in the experimental group
compared to the control group, and IL-2 was significantly
increased in 1-month-old rat offspring exposed to prena-
tal exposure to maternal chronic inflammatory process
caused by Streptococcus pyogenes and in 2-month-old
rat offspring exposed to prenatal exposure to maternal
chronic inflammatory process caused by Proteus mirabilis;
IL-17 in 1-month-old rat offspring exposed prenatally to
maternal chronic inflammatory process, both Proteus mi-
rabilis and Streptococcus pyogenes. Anti-inflammatory
serum biomarkers were increased: IL-10 in 7-day-old and
2-month-old rat offspring exposed prenatally to maternal
chronic inflammatory process caused by Streptococcus
pyogenes, and IL-4 in 7-day-old rat offspring exposed
prenatally to maternal chronic inflammatory process
caused by Proteus mirabilis.

Thus, taking into account the dynamics of pro- and
anti-inflammatory cytokine profiles in offspring exposed
prenatally to maternal chronic inflammatory process of
bacterial etiology makes it possible to characterize the
immune system response in nephropathology and predict
the course of the disease.

CONCLUSIONS

It has been established that cytokine imbalance
contributes to the development of nephropathology in
offspring exposed to prenatal exposure to maternal
chronic inflammatory process of bacterial etiology, espe-
cially caused by Streptococcus pyogenes, which can lead
to the development of severe complications.

In offspring exposed to prenatal exposure to maternal
chronic inflammatory process of bacterial etiology, an in-
crease in IL-6 levels is recorded in all age groups, which
may be due to the fact that the content of IL-6 in the blood
serum is closely related to the glomerular filtration rate.

The predominance of pro-inflammatory cytokines over
anti-inflammatory cytokines in the development of ne-
phropathology in offspring exposed to prenatal exposure
to maternal chronic inflammatory process of bacterial eti-
ology allows us to confirm the important role of cytokine
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[03BOMSE NIATBEPANTY BaXITUBY POIib LIMTOKIHOBUX B3aEMO-
[ii y natoreHesi 3ananeHHs npu xsopobax HMPOK 3 BiKOM.

BigmiHHOCTI B Npoginsx LMTOKIHIB NOB’si3aHi 3 BMn-

BOM (paKTopiB MaTOreHHOCTi eTIONOrYHOro YMHHMKa XpPOo-
HIYHOrO 3aXBOPHOBAHHA CEYOCTATEBOI CUCTEMWU MaTepi
B nepiog BariTHOCTiI.
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NepcnekTuBM NOAAAbLLUNX AOCAIAXEHDb

OTpumaHi pesynstat notpebyloTb noganblmx [ochi-
DKeHb AN BUSBNEHHS NMPOBIOHMX MNaTOreHETUYHMX Kpu-
TepiiB BU3HAYEHHA PU3MKY PO3BUTKY Hedbponatonorii
y NOTOMCTBA, SiKe B NpeHaTtansHOMy nepioi niggasano-
CS BMAMBY MaTepPUHCBHKOrO XPOHIYHOMO 3ananbHoro npo-
Lecy cevocTaTeBoi cucteMu bakTepianbHOI eTionorii.

KoHAIKT iHTepecis

ABTOpM pyKOMuUCy CBIAOMO 3acBigvyoTb BiACYTHICTb dak-
TUYHOro abo MNOTEHLIHOrO KOHMMIKTY iHTEepeciB LWoao
pesynbTaTiB Liei poboTu.
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Mep AepxaBHoi peecTpauii 0123U100198, TepmiH Bu-
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Prospects for further research

The obtained results require further research to identify
the leading pathogenetic criteria for determining the risk of
developing nephropathology in offspring that were exposed
to maternal chronic inflammatory process of the genitourinary
system of bacterial etiology in the prenatal period.
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