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TGF-B, in particular TGF-B1, is the main regulator of
renal fibrosis in acute urinary disorders. According to the
literature, TGF-B1 is activated in the affected kidney, syn-
thesized by all types of resident renal cells and infiltrat-
ing inflammatory cells. It also stimulates the production
of extracellular matrix (ECM), inhibiting its degradation.
TGF-B1 induces the epithelial-mesenchymal transition
(EMT) of tubular epithelial cells, promoting the forma-
tion of fibroblasts. It has also been shown that TGF-f1
activates downstream signalling of Smad, in particular
Smad3, which is a profibrotic protein. Some studies have
shown that an increase in urinary TGF- levels correlates
with deterioration of kidney function and serves as a re-
liable biomarker of renal fibrosis [11, 12].

In parallel with an increase in the concentration of
TGF-B in the blood and urine, an increase in MCP-1 was
recorded, which, according to the literature, contributes
to kidney inflammation and fibrosis in acute disorders
of urine passage through the upper urinary tract. It ac-
tivates the migration of monocytes and macrophages to
the site of injury. It is important to note the mutually
potentiating role of MCP-1, which can stimulate the se-
cretion of TGF-B by macrophages. TGF-B also indirectly
promotes collagen and fibronectin production through
the induction of TGF-B1. In addition, MCP-1 can enhance
podocyte motility and increase podocyte permeability
to albumin. An increase in MCP-1 levels correlates with
interstitial fibrosis and progression of kidney disease,
which can be used as an early marker for diagnosing fi-
brotic kidney damage [13].

An increase in IGF-1 was also recorded in patients
with impaired urinary passage through the upper uri-
nary tract, although to a lesser extent than TGF-f and
MCP-1. Thus, IGF-1 can stimulate fibroblast proliferation
and ECM production. Changes in IGF-binding proteins
may modulate the effects of IGF-1 during the formation
of renal fibrosis. In addition, IGF-1 can modulate the
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epidermal growth factor receptor (EGFR) to promote an-
giogenesis and VEGF5 production. To date, some stud-
ies have shown that changes in the level of IGF-1 and its
binding proteins may reflect kidney damage, but more
research is needed in this area [12].

Based on the literature analysis and our own re-
search, we can conceptualize the following probable
cascade of molecular events in fibrosis formation. Acute
urinary tract obstruction leads to increased pressure
and mechanical stress. This causes the release of TGF-$8
and MCP-1. MCP-1, in turn, activates inflammatory cells,
which further produce TGF-B1. Further, TGF-B activates
fibroblasts and induces EMT, leading to increased ECM
production. The fibrotic process is enhanced through a
positive feedback loop involving TGF-B, oxidative stress,
and other signalling pathways. As the disease progress-
es, serum and urine levels of TGF-f and MCP-1 usually
increase, reflecting ongoing fibrotic and inflammatory
processes in the kidneys [9, 14].

Thus, TGF-B, MCP-1, and, to a lesser extent, IGF-1
in blood and urine are markers of renal fibrosis in acute
upper urinary tract obstruction. Their dynamic changes
in serum and urine reflect the progression of renal dam-
age and may provide valuable information about disease
mechanisms and potential therapeutic approaches.

Conclusions.

In patients with acute impaired upper urinary tract
urine flow during the first 7 days, the levels of profibro-
genic biomarkers (TGF-B, MCP-1, IGF-1) in the urine sig-
nificantly increase, indicating the possible onset of scle-
rotic changes in the kidneys.

Prospects for further research.

To determine the diagnostic significance and the pos-
sibility of using various fibrosis biomarkers as non-inva-
sive molecular markers of tubulointerstitial lesions and
nephrofibrosis for effective diagnosis in patients with
acute upper urinary tract obstruction in urolithiasis.

OANHAMIKA KOHLEHTPALLII NPO®IEPOrEHHUX EIOMAPKEPIB B KPOBI | CEYI
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KoHKpemeHmMu HUPOK Yacmiw 3a ece npu3eooums 00 MOPYyWEeHHA nacaxicy ceyi. BoHu 3ycmpiyaromeca y 40-
43% yponoeiyHux nauieHmie. Xeopi Ha ce4yokam’saHy xeopoby 3aex0u Marome nidsuweHuli pusuK po3sumeky
20cmpoi abo XpOoHiYHOI MamMonozii HUPOK 3 NopyweHHAM (PyHKYii HUpKU ma 3miHamu ii MopghonoeiyHoi cmpykmypu
He3a1exHo 8i0 po3Mipie KameHAa Ma mepmiHy lio2o nepebyB8aHHA y 8epXHix ce4osux WAAXaX. AHAI3 nimepamypHUX
0xepes 0OCMAHHLO20 M'AMUPIYYA MOKA3A8 BUPIWAAbHY POab6 MpaHcghopmyoyozo ¢pakmopy pocmy-8 (TGF-6),
MOHOYUMAPHO20 XeMoammpakmaHmHozo 6inky-1 (MCP-1) ma iHcyniHonodibHozo ¢pakmopy pocmy-1 (IGF-1) y
pO38UMKY hibpo3y HUPOK Nid Yac 20cmpoi o6cMpyKyii sepxHix cedosux winaxie (TOBCLL). Ix cknadHi 83aemodii ma
OuHamiKa 8 cuposamui Kposi ma ce4i 8i00bpaXcarOMb NMPo2PECyB8aHHs YPaueHHs HUPOK i ¢ibpo3y ma mMoxcymo
b6ymu sukopucmaHi 'y skocmi 6iomapKepie gpibpo3y HipoK. Memoto 0ocnidnceHHA b6ys10 8U3HAYUMU OUHAMIKY pieHS
npogibpozeHHux biomapkepie 8 Kposi i cevi npu 20cmpili o6cmpyKuii ce4o800y. bys10 NPo8edeHo Crocmepe eHHs
50 nauieHmie 3 00HO6IUHOK 20cMpPo0 06CcMpyKyieto 8epxHix cedosux winsaxie. KoHyeHmpayito TGF-8, MCP-1, IGF-1
Y Kposi ma ceuyi 30ilicH08aU iMyHOhepMeHMHUM MemMOoOOM.

lMpu 20cmpomy ropyweHHi nacaxcy ceyi no 8epxHiM ce4o8UM WAAXAM Y X80pUX NpomaA2om rnepwux 7 0i6, e
ceyi 8ipo2idHO 3pocmarome MOKA3HUKU npogibpoeeHHUx Giomapkepie (TGF-8, MCP-1, IGF-1) wo cg8io4ume npo
MOXCAUBUU MOYAMOK CKAepomMuYHUUX 3MiH 8 HUpKax. TGF-8, MICP-1 i, meHwoto miporo, IGF-1 y kposi ma ceui,
8UCMYNAIOMb MAPKEPOM PO38UMKY (ibPO3y HUPOK npu 20cmpili 06cmpyKuii 8epxHix ce4osux winaxis. Ix duHamiyHi

196

ISSN 2077-4214. Bichuk npo6nem 6ionorii i meguuunn — 2025 — Bun. 1(176) / Bulletin of problems in biology and medicine — 2025 - Issue 1(176)
https://www.pdmu.edu.ua/ 1a https://vpbim.com.ua/



KNIHIYHA TA EKCMEPUMEHTA/IbHA MEAULMHA / CLINICAL AND EXPERIMENTAL MEDICINE

3MIHU 8 cuposamui ma ce4i 8i00b6pa}carome rpo2pecysaHHsA MOWKOOXEHHA HUPOK | MOXymb Hadasamu UiHHY
iHhopmauito NPo MexaHi3Mu 3axX80PHBAHHA MA MNomMeHUuiliHi mepanesmuyHi Mioxoou.

Knrouoei cnoea: eepxHi cevosi wsxu, 2ocmpe HUPKoge NMOWKOOHEHHS, 20cmpa 06CMPYKYia 8epXHIX cevyosux
winsxie, MOpyweHHs Macaxcy cedi, ceYoKam’aHa xeopoba, MApKepu MNOWKOOMEHHA HUPKU, 3ananeHHS HUPOK,

Hegpponimias.

3B’A30K ny6aikauii 3 nnaHoBMMM HAayKoOBO-AoCAig-
HUMK poboTamu.

PoboTa BMKOHaHa BignosigHo Ao nnaaHy HAP Ha Ka-
denpiyponorii 3anopizbKoro AepxaBHOro meanko- dap-
MaUEBTUYHOTO yHiBepcuTeTy «liarHOCTUYHE 3HAYeHHA
nabopaTopHUX MeToAiB AOCNigKeHHA GionoriyHMx ce-
pefoBuL, MPY TPAaBMATUYHMUX MOLUKOAMKEHHAX HUPKKU i
NOLLKOAXEHb BHACNIAOK OBCTPYKLii BEpXHiX ce4yoBUX
LWAAXIB Ta X NiKyBaHHA», HOMep AepXaBHOI peecTpaLii
0118U007137.

Bcryn.

KOHKpeMeHTM HMPOK YacTill 33 BCe NPU3BOAUTbL A0
nopyLwweHHA nacaxy cedi. BoHu 3yctpivatotbes y 40-43%
yponoriuyHumx nauieHTis [1]. Ceyokam’aHa xBopoba (CKX)
BuABNAeTbcA y 10% HaceneHHA nnaHeTu i cepen BCiX
XBOPOO yponoriyHmMx cTauioHapis BoHa carae 40-43% Ta
nocigae 2-e micue nicna 3ananbHUX NPOLECIB CEYOBUX
wnaxis. Mepwnm i HaWbINbW YACTUM YCKNAQHEHHAM 3
KNiHiYHMMKM npoABammn CKX € nopyLluieHHA nacaxy cedi,
WO NPOABAAETLCA Y BUMNAAI HUPKOBOI KonbKu (HK) 3
noripweHHAM OYHKLiOHaNbHOI 34i6HOCTI HUPKK Ta no-
CnifytoumMm po3BMTKOM 3ananbHoro npouecy [2]. Xsopi
Ha CKX 3aBXau MatoTb NiABULLEHUN PUBUK PO3BUTKY
rocTpoi abo XpPOHIYHOT NATONOrii HAPOK 3 NOPYLIEHHAM
DYHKUiT HAPKK Ta 3MiHaMK Ti MOpPdONOTiYHOT CTPYKTYpU
He3a/1eXXHo Bif, PO3MipiB KaMeHs Ta TepPMiHy MOro nepe-
6yBaHHA y BEPXHiX cevoBMx Lwasxax [3].

[ocTpe nopylweHHA nacaxy cedi KNiHiYHO nposBAas-
€TbCSA HUPKOBOIO KobKoto (HK) BHacniaoK noripluyeTben
byHKLIA HUPKK Ta BUHUMKAE iT 3ananeHHA [1-3]. CnoyvaTtky
B HMPLi NPY NOPYLUEHHI YPOAMHAMIKM BUHMKAOTb 3MiHU
ACenTUYHOIO XapaKTepy, MOripLy€eETbCA KPOBOMOCTa-
YaHHA HMPKK Ta 36iNbLIYETHCA KPOBOHAMOBHEHHS MO3-
KOBOi PEYOBMHM, BUHUKAE HabpsK Ta anctpodis enite-
Nit0, PO3LIMPIOOTLCA KaHabL,i, MapeHxiMa HacU4yeTbCA
niméboumntamm Ta makpodaramm [4-6]. BKasaHi KAiTUHM
CMHTe3yloTb Mpo3ananbHi Ta npodibporeHHi mepiaTo-
pu, AKi BMUCTYNatoTb FOIOBHOK MPUYMHOK PO3BUTKY
HE3BOPOTHbOTO PEMOLENOBAHHSA TYOYNOIHTEPCTULINHOT
TKaHUHU 3 IBPO3HO-CKNEPOTUYHUMMK 3MiHamK [5, 6].
Tomy, Ana BM3HAYEHHS HAABHOCTI B LeM Yac HUPKOBOI
ANCOYHKLIT Ta PO3BUTKY CKAEPOTUYHUX 3MiH B Tybyno-
iHTEPCTULINHIA TKAHWHI 418 Nopanblwoi Ppo3pobKu me-
ToAiB NiKyBaHHA 6inblu AOLiINIbBHO 3aCTOCOBYBATU HEiH-
Ba3MBHi B6iomapkepun B cevi i cmposaTLi KpoBi. AHani3
NiTepaTypHUX AKepen OCTaHHbOro M'ATUPIYYA NoKasas
wo «TpaHchopmytounit paktop pocty-B (TGF-B)», «mo-
HOUMTAPHUI XemMoaTTpaKTaHTHUI b6inok-1 (MCP-1)» Ta
«iHcyniHonogibHui dakTop pocty-1 (IGF-1)» BigirpatoTb
BUpillanbHy Posib Yy PO3BUTKY ¢ibpo3y HMPOK Mig 4ac
rocTpoi 06CTpyKLii BepxHix ceyoBux wnaxis (FTOBCLU)
[7, 8, 9]. Ix cknagHi B3aemog|i Ta AMHaMmiKa B cMpoBaTL;
KpoBi Ta ceui BigobparkatoTb NPOrpecyBaHHA YparKeHHs
HUPOK i Gibpo3y Ta MOXYTb BYTW BUKOPUCTAHI Yy AKOCTI
b6iomapkepis ¢pibpo3y HipoK. XapaKTep LMX B3aEMOAiN Ta
X y4acTb Y MONEKYNSPHUX NaHUOrax po3BuUTKy ¢ibposy
3aAMWATbCA A0 KiHUA He BCTAHOBAEHMMM, WO 06ymoB-
JIIOE aKTyasIbHICTb NOAANBLLUNX AOCNiIAXKEHb.

MerTta gocnigeHHs.

BU3HAuUMTM AMHamiky piBHA npodibporeHHUx 6io-
MapKepiB B KPOBI i ceyi npu rocTpii obCTpyKLii cevoso-
ay.

06’eKT i meTOoAM pocnigXKeHHS.

Bbyno nposepeHo cnoctepexeHHA 50 nauieHTiB 3
0AHOBIYHOK TOCTPOKD OBCTPYKLiED BEPXHIX CEYOBUX
wnsxis (FOBCLU), Aki HaxoAnAUCb Ha cTalioHapHOM fi-
KyBaHHi y KY «MKJIEM ta WM/A» y nepiog 2021-2022
poKu. Big, Bcix nauieHTiB 6yna oTpumaHa iHpopmoBaHa
3roga MaLieHTIB Ha NpoBeAeHHA A0CNiAXeHb 3rigHOo
BMMOr [0 MpuHUMNIB 6ioeTuKM. Bik naujieHTiB cTaHo-
BuB 24-60 pokis. KoHTponem cayrysanu 15 goHopis.
[iarHo3 BCTaHOBAOBaNAW 32 AONOMOrol GisvKanbHUX,
iHCTpymeHTanbHUX, Y3/[, Ta pPeHTreHONOoTiYHUX MEeTOAiB
pocnigxeHHs. Ha 6asi Kadeapwu KniHiyHoi nabopaTtopHoi
AiarHOCTMKKM 3anopi3bKoro AepaBHoOro meamko-dap-
MaLEeBTMYHOIO yHiBepcuteTy (3aB. Kad. Mpod. Masnos
C.B.) npoBoAUAN [OCAIAMKEHHSA HAcTynHUX bGiomapke-
pis: TpaHchopmipytounii pakTop pocta (TGF-B), moHo-
LUTApHUIA XemoaTTpakTiBHMI 6inok (MCP-1) Ta iHcy-
NiHonoAi6Huit dpakTop pocta (IGF-1) y nnasmi Kposi Ta
cedi, 36ip maTepiany npoBoamaM Ha 1 AeHb NiKyBaHHA
Ta Ha 7 poby y naasmi KpoBi Ta cevi, AKYy OTpMMyBaIu
nig 4ac Kartetepmsauii MUCKM HUPKKU. KOHLeHTpauito
TGF-B, MCP-1, IGF-1 y KpoBi Ta ceui 34iliCHIOBaNN iMyHO-
dEepMEHTHUM METOAOM, L0 6A3YETbCA HAa BUKOPUCTAHHI
«CceHAaBiu»-BapiaHTy TBepaodasHoro imyHopepmeHTHO-
ro aHanisy. Mpoueaypy 34iMCHIOBAAN Ha iMyHODEPMEHT-
HomMy Komnnekci ImmunoChem-2100 (CLUA). AHanis
NpoBOAMBCA B 96-AMKOBMX MiKpOMNaaHLWeTax, AHO NYHOK
AKUX BYNO BKPUTE MOHOKNOHANbHUMK aHTUTINAMWU [0
BiZMOBIAHOIO MONEKYNAPHOTO MapKepy. 3paskn naasmm
KpoBi/ceyi BHOCMAN A0 BiANOBIAHUX IYHOK MiKpOMiaH-
WweTiB Ta iHKybyBanM npoTarom HeobxigHoro yacy. Micna
eTanis NPOMMBAHHA peareHT BUAANANNCA 3 IYHOK MiK-
pONaaHLETIB, @ TaKOX BHOCUAUCA AOAATKOBI peareHTy,
AKi 3rogom BUMMBANMCA. AHani3 NpoBoAMBCA 3 404aBaH-
HAM KOJIOPUMETPUYHOIO pPeareHTy, PesysbTyoumnii cur-
Haa BUMIipIOBaABCA CNEKTPOPOTOMETPUYHO Npn 450 HM.
KoHLEeHTpaLito AOCNIAHUX NOKa3HUKIB BUpaXkanu y nr/
mn [10]. CTaTUCTUYHO pe3ynbTaTU OMpaLboBYBasM 3a
OOMOMOroto pakeTa-nporpam «Statistica 6,0» (naket
StatStof Inc, USA, N2 niueHsii AXXR712D833214FANS).
FinoTesy Npo HOPMAabHICTb PO3NOAINY NOKA3HWKIB, LLO
[OCNiAXKyBanu, nepesipAann 3 BUKOPUCTAHHAM KpUTepito
LWanipo-Yinka (Shapiro-Wilk test). ns nopiBHAHHSA cTa-
TUCTUYHUX XaPaKTEPUCTUK Y Pi3HUX rPynax BUKOPUCTO-
BYBa/IM MHOMMHHE MOPIBHAHHA 33 OAHOMAKTOPHUM
aucnepcinHum aHanisom Kpyckana-Yonnica (Kruskal-
Wallis ANOVA), 3 nonapH1UM 3iCTaBNEHHAM 33 KpUTEPIEM
YitHi-MaHHa (Whitney-Mann U test).

Pe3ynbTat gocnigxeHHsA 1a ix 06roBopeHHs.

AHani3 nokasHWKiB NpodibporeHHNX MapKepiB y XBO-
pUX NOKa3aB ix NigBULLEHHS Y BCiX NauieHTiB (Tabn.). Tak,
TGF-B B ceyi Ha noyaTKy NikyBaHHA ctaHosms 11,9 nr/
MJ1, WO BiporigHO nepesuLlyBano Hopmy (p< 0,05).

ISSN 2077-4214. Bicuuxk npo6nem 6ionorii i meanuunn — 2025 — Bun. 1(176) / Bulletin of problems in biology and medicine — 2025 - Issue 1(176)

https://www.pdmu.edu.ua/ 1a https://vpbim.com.ua/

197



KNIHIYHA TA EKCMEPUMEHTAIbHA MEOULMHA / CLINICAL AND EXPERIMENTAL MEDICINE

Tabnauuysa — Bmict TGF, MCP-1 Ta IGF y ceui Ta nna3mi KpoBi nauieHTiB
3 FOBCLU Ha 1 T1a 7 aoby cnocrepeKeHb

i NigBMLLYBaTM MPOHUKHICTL NOAO-
UMTiB ANA anbbymiHy. MNigBULEHHN

TGF, MCP-1, IGF, p'!BHﬂ MCP-l. Kopenioe 3 iHTepcTn-

pynu xsopux pg/ml pg/ml pg/ml WianbHnm ¢ibposom i nporpecy-

ceua nnasma ceua nnasma ceua nnasma BaHH’”Vé 3aXBOPIOBAHHA HWUPOK, WO

. 155,4 170,1 MO¥Ke BYTM BMKOPWUCTAHO Y AKOCTI

?A_Oposl Aoropy 3 >0 [131,1 [160,1 63 74 pPaHHbOTO MapKepy AiarHOCTUKM di-
n=15) [1,5 4,2] | [3,7 6,9] 170.5] 192 7] [5,1 7,8] | [6,2 8,9] 6

257e% ETEE PO3HUX MOLIKOAMKEHDb HUPOK [13].

OBCL, 1 aoba 11,9% 8,4* 2201 | [ssa |, 143" 18,2* Takox 6yB 3adikcoBaHuWit npu-

(n=50) (51 13,3]][6,2 11,4] 281 z’}‘l* 330 '7*1* (13,7 15,5][16,5 20,2] pict IGF-1 y xBOpuWX 3 NOpYyLIEHHAM

FOBCLU, 7 noba 15,9%* 18,3** 2[9277’162 3[2%11 16,6%* 19,6 nacaxy ceui nE) BEPXHIM Cce4yoBUM

(n=50) (12,1 17,7]|[16,1 21,4 0oty | 3gg o1 [16,2 19,4][17,7 21,4]| wnsaxam, Xo4a A MEHLLOMO CTyneHs

MpumiTtku: * p<0,05 No BigHOLEHHIO 40 rPYNU 340P0OBUX A0HOPIB; ** p<0,05 No BigHOWEHHO A0

naujieHTiB Ha 1 806y cnocTepeKeHb.

Y nna3mi KpoBi 6y/10 3apeecTpoBaHo binbl cyTTEBUI
npupicT Lboro mapkepy, ocobamsy Ha 7 aoby cnocre-
pexeHb (6inbl HiXX Ha 15% B NOPIBHAHHI 40 NOKa3HM-
KiB ceui). IGF-1, AKMIN CUHTe3yeTbcA NimdoLuTamu Ta
MaKkpodparaMm Ta € CTUMYJIATOPOM CUHTE3y KojareHy
¢dibpobnactamu, Ha nepwy fob6Y NiKyBaHHA AOCTOBIPHO
nepesuiLyBas Hopmy i piBHaBca 14,3 nr/mn (p<0,05).
Bak/IMBO 3a3HaUUTK, WO AMHAMIKA 30iNbLUEHHA LbOro
MapKepy byna MeHLL BUPAXKEHO HixK AnMHamika TGF Ta
MCP-1. Ha 7-y goby nicna BigHOBNEHHS NacaxKy ceuyi 3
HUPKWN Ta KOHCepBaTUBHOI Tepanii IGF-1 y Kposi Ta ceui
HeCcyTTEBO NiABULLYBABCA y cepeaHbomy Ha 12%, y no-
PiBHAHHI NonepeaHiM TepmiHOM. AHani3 KOHUEHTpaLil
LbOro MapKepy y naasmi NpoaemMOoHCTpyBaB MOro He-
3HayHe 36inbweHHA Ha 7 foby B nopiBHAHHI 3 1 noboto
Ta CTAaTUCTMYHO 3HAYYLLMX 3MiH 3apE€eCTPOBaHO He byno.

AHani3 OTPUMAHMX [AHUX OEMOHCTPYE BUPAXKEHI
3MiHM MapKepiB AK Ha 1 TaK i Ha 7 o6y cnocTepekeHb.
MopibHa AMHamika moxe ByTu MoAcCHeHa HacTymHUMMU
LWAAXaMM y4acTi UMx mapkepis y popmyBaHHi pibposy.

TGF-B, 30kpema TGF-B1, € OCHOBHMM pPeryiaTopom
HUPKoBOro ¢ibpo3y Npu rocTpmx NOPYLIEHHAX CEYOBU-
nyckaHHsA. 3a ZaHumu nitepatypu, TGF-B1 akTUBYETbCA B
YPAXKEHIN HUPL, CUHTE3YETHCA BCiIMA TUMAMW PE3ULEHT-
HUX HUPKOBUX KNITMH Ta iHPINBTPYHOUMMKM 3anasibHUMU
KNiTMHamMK. TaKoXK BiH CTUMY/IOE BMPOBHMLTBO MNO3a-
KNiTMHHOTO maTpukcy (ECM), npurHivytoum Moro aerpa-
pauito. TGF-B1l iHAyKye eniTenianbHO-me3eHXimanbHUM
nepexia (EMT) TybynapHux enitenianbHUX KNITUH, CNpu-
Aoun yTBopeHHo ¢ibpobnacTiB. TakoXK NOKasaHoO, LWO
TGF-B1 aKTMBYE HM3XiAHY Nepegady curHanis Smad, 30-
Kpema Smad3, akuii € npodibposHMm binkom. Jeaknumm
[0CAiAXKEeHHAMM NOKa3aHo, Lo NigBuleHHn piHA TGF-B
B CeYi KOpentoe 3 noripleHHAM QYHKLIT HAPOK i CAYKUTb
HagiliHMm Biomapkepom ¢ibposy HMpok [11, 12].

MapanenbHo 3 MiABULIEHHAM KoHUeHTpauii TGF-B
Yy KpoBi Ta ceui, 6yno 3adikcoBaHo 36inbweHHa MCP-1,
AKMIMA 33 NiTepaTypHUMU AaHUMU, CNPUAE 3ananeHHIo
HUPOK i GiBpo3y NpK rocTpMx NOPYLIEHHAX NACaxy ceui
Nno BEPXHiM CEHOBMM LUAXaM. BiH akTMBYE mirpaiito mo-
HOLUMTIB Ta Makpodaris A0 MicLA NOWKOAMKEHHA. Baxk-
/IMBO 3a3HAUYUTM B3aEMONOTEHLOYY ponb MCP-1, akuit
3paTeH CcTMmyntoBaTH cekpeuito TGF-B maKkpodaramu.
Takox TGF-B onocepeaKoBaHoO cnpusae BUPOHAEHHIO KO-
nareHy Ta ¢ibpoHeKTUHyY yepes iHaykKuito TGF-B1. Kpim
Toro, MCP-1 3gaTeH NOCMAOBATU PYXAUBICTb NOAOLMTIB

BMpayKeHoCTi Hix TGF-B Ta MCP-
1. Tak, IGF-1 moxe ctumyntoBaTu
nponipepauito ¢ibpobnactis i BU-
pobHuLTBO ECM. EdekTn IGF-1 MOXKyTb MoAyntoBaTHCA
3MiHamu B 6isiKax, wo 38’a3ytoTb IGF, nig yac popmyBaH-
HA $ibpo3y HMpOK. Kpim Toro, IGF-1 moxe moayntoroum
BM/IMBATW Ha peuenTop enifepmanbHoro paktopy pocty
(EGFR) ana cnpusaHHA aHrioreHesy Ta npoaykuii VEGFS.
Ha cboroaHi, okpemmmm gocniaKeHHAMM NOKa3aHo, Lo
3MiHM piBHA IGF-1 Ta ioro 38’sA3ytoumnx BiNKiB MOXYTb
Bif06parkaTM NOLWKOAMKEHHA HUPOK, ane HeobxiaHi go-
OATKOBI AOCNiAKEHHA Yy LbOMY HanpAMKy [12].

[PYHTYIOUMCb Ha aHanisi NiTepaTypHUx OxKepen Ta
BNACHUX [OCNIAXEHb MOXHA KOHLEenTyanisyBaTu Ha-
CTYNHUM BIPOriAHMI KacKag, MONEKYNAPHUX Noain npu
dopmyBaHHi ¢ibpo3y. focTpa 06CTPYKLiA CEYOBUX LWINSA-
XiB NpU3BOANUTbL A0 36iNbLUEHHA TUCKY Ta MeXaHiYHOoro
HaBaHTaXeHHs. Lle BuKAMKae BuBinbHeHHA TGF-B i MCP-
1. MCP-1 y cBOtO Yepry aKTMBYE KNITUHM 3anasieHHA, AKi
aani npoaykytote TGF-B1. dani, TGF-B aktuBye ¢ibpob-
nact Ta iHaykye EMT, wo npmn3BoauTb A0 36i1bleHHs
BUpobHMUTBa ECM. Dibpo3HUI Npouec NOCUAIETLCA
yepes No3UTUBHUIM 3BOPOTHIN 3B"A30K, WO BKAtoYae TGF-
[, OKMCAOBANIbHUI CTPEC Ta iHWI CUTHAMbHI WwAasxu. Mo
Mipi nporpecyBaHHs 3axBoptoBaHHSA piBHI TGF- i MCP-1
Yy CMpPOBATLi KPOBI Ta ceyi 3a3BMYal NiABMLLYIOTbCA, WO
Bisob6parkae TpmBatodi Gpibpo3Hi Ta 3ananbHi npouecn B
HupKax [9, 14].

Takum umHom, TGF-B, MCP-1 i, meHwow Mipoto,
IGF-1 y KpoBi Ta cedyi, BUCTYNatOTb MAapKEPOM PO3BUTKY
$ibpo3y HUPOK MpPU rocTpin 0O6CTPYKLIT BEPXHIX CEYOBUX
wnaAxis. Ix AMHaMiuHi 3MiHM B cMpoBaTL;i Ta ceui Bigobpa-
’KaloTb NPOrpecyBaHHA MOLWKOAMKEHHA HUPOK i MOXYTb
HagaBaTW LiHHY iHGOpPMaLito NPO MexaHi3MM 3aXBOPHO-
BaHHA Ta NOTEHLiMHI TepaneBTUYHI Nigxogu.

BucHoBKM.

Mpn rocTpomy NOpyLUEHHi nacaxy cedyi Mo BepXHim
CEYOBUM LUIAXaM Y XBOPUX NPOTArOM neplumx 7-ai6, B
cevi BiporiaHO 3pOCTaloTb NMOKA3HUKKU NPodibporeHHnx
biomapkepis (TGF-B, MCP-1, IGF-1), wo cBiguMTb Npo
MOMK/IMBUIA MOYATOK CKNEPOTUYHWUX 3MIH B HUPKaX.

MepcnekTMBM NOAANBLUNX [OCNIAMKEHD.

BCTaHOBUTM LiarHOCTUYHY 3HAYMMICTb Ta MOMKAU-
BiCTb BMKOPUCTAHHA B AKOCTi HEiHBAa3MBHWUX MOJIEKY-
NAPHUX MapKepiB TYOYN0IHTEPCTULIMHMUX NOLWKOAMKEHD i
Hedpodibposa pisHNX biomapkepis ¢ibpo3y ana edek-
TUBHOI AiarHOCTUKM Y XBOPUX 3 TOCTPMUMM OBCTPYKLisMM
BEPXHIX CEYOBMX LUNAXIB NPU ce4OoKaM’ AHI XBOPOOi.
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OVNHAMIKA KOHLEHTPALLIT NIPO®IEPOrEHHUX EIOMAPKEPIB B KPOBI | CEYI Y MALLIEHTIB 3 TOCTPOIO OB-
CTPYKLLIEIO BEPXHIX CEHOBUX LLUNAXIB

Oos6uw I. M., bauypiH I. B.

Pe3stome. KOHKpeMeHTM HMPOK YacTill 33 BCe NPU3BOAMTL A0 NOPYLUEHHA Nacaxky cedi. BoHn 3ycTpivatotbea y
40-43% yponoriuHux nauieHTie. Ceyokam’aHa xBopoba (CKX) BuaBnaeTbea y 10% HaceneHHs NnaHeTu i cepes BCix
XBOPOO yponoriyHux cTauioHapiB BoHa csarae 40-43% Ta nocigae 2-e micue nic/ia 3anasbHUX NPOLLECiB CEYOBUX LUANSA-
XiB. [OCTpe NopyLIeHHA nacay cedi KNiHIYHO NPOABAAETLCA HUPKOBOI KosibKkot (HK) BHacnigok noripwyerbea
dYHKLIA HAPKKU Ta BUHUKAE il 3ananeHHA. Ana BU3HAYEHHA HAaABHOCTI B Le Yac HUPKOBOI ANCOYHKLIT Ta pO3BUTKY
CKNEPOTUYHMX 3MiH B TYOYNOIHTEPCTULIAHIN TKaHMHI ANA NoAanblwoi po3pobKM MeTOAIB NiKyBaHHA aKTya/lbHUM
€ 3aCTOCOBYBaTW HeiHBa3MBHUX BioMapKepiB B cevi i cMpoBaTLi KpoBi. MeTa AOCNiAKEHHA BU3HAYEHHS AMHAMIKM
piBHA nNpodibporeHHMXx GiomapKepiB B KPOBI i cedi npu rocTpii o6cTpyKLii cedoBoay. Byno npoBeaeHo cnocTepe-
*eHHs 50 nauieHTiB 3 04HO6IYHOM roCTPOO 0BCTPYKLiED BepXHix cedoBux wnsxis (TOBCLU). Bik nauieHTiB cTaHOBUB
24-60 pokiB. KoHTponem cnyrysanu 15 noHopis. [iarHo3 BCTAaHOB/OBAN 32 AONOMOror Gi3vKanbHUX, iIHCTPYMEH-
TanbHWX, Y3/l Ta PeHTreHONIONYHUX MeTOoAiIB AocniaxeHHA. MeTtogom ELISA nposoamnn focnigKeHHA HaCTynmHUX
biomapKepis: TpaHchopMipytounit dakTop pocta (TGF-B), MOHOUUTAPHUI XeMoaTTpaKTiBHKUI 6inok (MCP-1) Ta iHcy-
NiHonoAibHnit dakTop pocTa (IGF-1) y KpoBi Ta cevi. AHani3 oTPMMaHMX AaHUX AEMOHCTPYE BUPAXKEHi 3MIHM MapKe-
piB AK Ha 1 TaK i Ha 7 06y cnoctepeskeHb. TGF-B B ceyi Ha NoYaTKy NiKyBaHHA cTaHoBMB 11,9 nr/ma, Wwo BiporiaHo
nepesuLLyBano Hopmy. MpoTArom NikyBaHHA Yepes 7 A4ib nicna Hopmanisalii nacaxy cedi NOKAa3HMK NPOLOBKYBAB
3pocTaTu i 36inbwmBca Ha 26% y nopiBHAHHI 3 1 gob6oto. MCP-1 B cevi XBopMx Ha NOYaTKy NiKyBaHHA piBHABCA 257,6
nr/Mn , Wo nepeBuLLyBano HOpMasbHi NOKa3HUKK Binbl Hixk Ha 40%. MpoTarom megMKameHTO3HOI Tepanii Ta Hop-
Mani3aLii ypoamHamikm KoHueHTpauia MCP-1y cedi npoaossKysana 3poctaTu i Ha 7-y Aoby supicna ao 297,6 nr/mn.
IGF-1, AKKIA cMHTe3yeTbca nimdounTamm Ta Makpodaramm Ta € CTUMYIATOPOM CUMHTE3a KosareHa ¢ibpobnactamu,
Ha nepLuy 406y NiKyBaHHA AOCTOBIPHO NepeBuLLyBaB HOPMY i piBHABCA 14,3 nr/m. BaskaMBO 3a3aHauUTH, LLO ANHA-
MiKa 306i/1bLUEHHS LLbOTrO MapKepy 6y/a MeHLLU BUPaXKEeHO HixK AMHamika TGF Ta MCP-1. Takum ymnHom, TGF-f3, MCP-1
i, MmeHwWwoto mipoto, IGF-1 y KpoBi Ta ceyi, BUCTYNatoTb MapKeEPOM PO3BUTKY $ibpo3y HUPOK NpuU rocTpili 0bCTpyKL,ii
BEPXHIX CEYOBUX WAAXIB. IX AMHAMIYHI 3MiHM B CMpOBATLi Ta ceui BigO6PaXKaloTb NPOrpecyBaHHA MOLLIKOAMKEHHS
HUPOK i MOXKYTb HaZaBaTH LiiHHY iHGOpPMaLLit0 NPO MexaHi3MM 3aXBOPIOBAHHA Ta NOTEHLiMHI TepaneBTUYHI Nigxoau.

Knto4oBi cnoBa: BepXHi CEYOBI LWAAXM, FOCTPE HUPKOBE MOLLKOAMKEHHSA, rOCTPa 0OCTPYKL,iA BEPXHIX CEYOBMX LAA-
XiB, MOPYLUEHHA Macaxy ceyi, ce4yoKam’saHa XxBOpobHa, MapKepw NOLIKOAKEHHA HUPKK, 3aNafieHHA HUPOK, Hedpponi-
Tias.

DYNAMICS OF THE CONCENTRATION OF PROFIBROGENIC BIOMARKERS IN BLOOD AND URINE IN PATIENTS
WITH ACUTE UPPER URINARY TRACT OBSTRUCTION

Dovbysh I. M., Bachurin G. V.

Abstract. Kidney stones most often lead to urinary passage obstruction. They are found in 40-43% of urological
patients. Urolithiasis (UL) affects 10% of the global population, and among all diseases in urological hospitals, it
accounts for 40-43%, ranking second after inflammatory urinary tract diseases. Acute urinary passage obstruction
clinically manifests as renal colic (RC) due to impaired kidney function and subsequent inflammation. To determine
the presence of kidney dysfunction and the development of sclerotic changes in the tubulointerstitial tissue, non-
invasive biomarkersin urine and blood serum are crucial for further development of treatment methods.To determine
the dynamics of profibrogenic biomarker levels in blood and urine in patients with acute ureteral obstruction.
Analysis of the obtained data shows significant changes in the markers on both day 1 and day 7 of observation.
TGF-B in urine at the start of treatment was 11.9 pg/ml, which was significantly above the normal range. During

ISSN 2077-4214. Bicuuxk npo6nem 6ionorii i meanuunn — 2025 — Bun. 1(176) / Bulletin of problems in biology and medicine — 2025 - Issue 1(176) 199
https://www.pdmu.edu.ua/ 1a https://vpbim.com.ua/



KNIHIYHA TA EKCMEPUMEHTAIbHA MEOULMHA / CLINICAL AND EXPERIMENTAL MEDICINE

treatment, 7 days after the normalization of urine passage, the level continued to rise, increasing by 26% compared
to day 1. MCP-1 in the urine of patients at the beginning of treatment was 257.6 pg/ml, which exceeded the normal
values by more than 40%. During the medication therapy and normalization of urodynamics, the concentration of
MCP-1 in urine continued to increase, reaching 297.6 pg/ml on day 7. IGF-1, which is synthesized by lymphocytes
and macrophages and stimulates collagen synthesis by fibroblasts, significantly exceeded the normal range on the
first day of treatment, with a value of 14.3 pg/ml. It is important to note that the increase in this marker was less
pronounced compared to TGF-B and MCP-1. Thus, TGF-, MCP-1, and to a lesser extent, IGF-1 in blood and urine
serve as markers for the development of kidney fibrosis in acute upper urinary tract obstruction. Their dynamic
changes in serum and urine reflect the progression of kidney damage and may provide valuable information about
the mechanisms of the disease and potential therapeutic approaches.

Key words: upper urinary tract, acute kidney injury, acute upper urinary tract obstruction, urinary passage
disorder, urolithiasis, kidney damage markers, kidney inflammation, nephrolithiasis.
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The relevance of studying the problems of ischemic heart disease (IHD) is due to its significant prevalence world-
wide and frequent loss of work capacity. The comorbidity of IHD with arterial hypertension (AHT) and irritable bowel
syndrome (IBS) with their numerous common risk factors and pathogenic mechanisms, may be characterized by
additional neurovegetative and metabolic imbalances, while also exhibiting distinct clinical symptoms. The aim of
our studies was to identify the clinical features of AHT in patients with IHD combined with IBS. A total of 112 patients
aged 39 to 68 years with stable ischemic heart disease (SIHD) and arterial hypertension were examined. Among
them, 46.4% exhibited manifestations of IBS and 60 patients were with isolated IBS. A higher frequency of pain and
radiating chest pain was observed in patients, with variability in pain characteristics, predominantly aching and
pressing pain. Patients with SIHD and AHT combined with IBS reported a greater variety and frequency of symptoms
compared to those without IBS. The pathogenesis of major complaints indicates the important role of autonomic
nervous system imbalance in the development of AHT in these patients. Increased daytime and nighttime systolic
(SBP) and diastolic blood pressure were recorded in patients with IHD, AHT and IBS, which serves as an unfavorable
predictor of cardiovascular complications. Increased blood pressure variability and lack of adequate nocturnal dip-
ping in SBP were also noted in patients with SIHD and AHT with IBS, potentially leading to target organ damage.
Conclusion. Patients with IHD and AHT combined with IBS exhibit a range of clinical and pathogenetic features of
AHT, affecting their overall condition and risk of complications. The presence of IBS in patients with IHD and AHT
intensified the progression of hypertension, contributing to its rapid progression.

Key words: comorbidity, arterial hypertension, ischemic heart disease, bowels, pathogenesis.
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