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CepueBo-cynuHHi 3axBopioBaHHs (CC3) 3anuIlamTb-
CsI OOHIEIO 3 TIPOBIMHUX MPUIUH CMEPTi B YCHOMY CBITI.
¥ toii ke yac 10 80 % BUMAIKiB cepIIeBUX 3aXBOPIOBAaHb Ta
IHCYJIBTIB MOXHA 0yJI0 O YHUKHYTU LIJISIXOM 3MilICHEHHS
npodiTakKTMUHUX 3aX0AiB. Y JT0ei i3 IyKPOBUM J1iabeToM
(L) pusuk po3Butky CC3 ocobnuBo miapuineHuii. Ipo-
ropiuda Tema BceeciTHboro ans cepus «He npomycty komHoro
MOMEHTY» HAaroJIollye Ha MpodidakKTUIli Ta KOJEKTUBHUX
TisIX, HacaMIIepes 010 MTPOTTaryBaHHST 3I0POBOTO CIIOCO0Y
JKUATTSL. 3 OMJISIY Ha TPMBOXHY peabHICTh st itoeit i3 LI/
30CepeMKeHiCTh Ha IIPO(PiTaKTULI € 0COOIMBO BaXJIMBOIO.

CC3i 11 2-Tro TuIty 3Ha4HOIO MipOIo 3ajiexXXaTh BiJI IT0-
BCSAKIEHHOIO CIIOCOOY XKUTTSI, BKJIIOYHO 3 XapuyBaHHSIM i
¢iznuyHOI0 akTUBHICTIO. 3rinHO 3 nTaHumMu [1porpamu npo-
dinakruku giadery B CLLIA, iHTeHCUBHI BTpyYaHHS B CITO-
Ci0 XWUTTS 3HMKYIOTH 3aXBopioBaHicTh Ha LIJI 3i cTilikumm
nepeBaramu Ipu 2 1-pigHomy crioctepekeHHi. Ha mporuBa-
ry upomy CC3 mpu LII 1-ro TiIy MeHIIe OB’ si3aHi 3i CITo-
CcOOOM XUTTH i OiIbIIIe — 3 JOBIOCTPOKOBUMU CYTUHHUMM
HacJiAKaMM XKUTTS i3 caMUM 3axBoproBaHHSIM. [1pu 1ibomy
noBiia TpuBajticts LIJI i Gisibliie riikemMiuHe HaBaHTaXKeHHST
€ KJIIOYOBUMU (pakTOopaMu. XpOHiuHa TimepriikeMiss Moxe
CIPUYNHUTHU €HIOTeNiaJbHy TUC(YHKIIIO Yepe3 pi3Hi Me-
XaHi3MM, BKIIIOYHO 3 OKCUJIATUBHUM CTPECOM, 3araIeHHSIM
CYIMH i TOTOBIIEHHSIM CTiHKM apTepiil.

EdekTuBHe JikyBaHHS Tinepriikemii Mae BUpilllajbHe
3HAYEHHS TSI 3MEHIIIeHHSI IOBTOCTPOKOBUX CEPIIEBO-CY-
TUHHMX YCKIIaaHeHb. OHaK HEOTITUMATbHUIM MEHEIDKMEHT

LI/1 3anuiraeThest r1obanbHOIO mpobiemoro. Jluiie B 55 %
moneit i3 LI/ y cBiTi XBopoba miarHOCTOBaHa, a cepell THX,
XTO OTPUMYE JIiKyBaHHSI, MEHIIIC 3a TIOJIOBUHY JIOCSTalOTh
OINTUMAJIBLHOTO IJIiIKEMiYHOTO KOHTpoio. Tomy mpodinak-
THKa MMOBMHHA BUXOJUTH 32 pAMKM TJTIKEMiYHOTO KOHTPOJTIO.
Bona mae Oytu iHTerpoBaHa B yci acniekTu JiikyBaHHs L1]1,
Big iH(popMyBaHHSI TPOMAJICHKOCTI 10 KOMIUIEKCHOTO YTIpaB-
niHHg (akropamu pusuky CC3. IMocnanHs BcecBiTHROTO
JTHSI ceplisl CIYTYE CBOEYACHUM HaramyBaHHSIM IIPO Te, 110
KOXHa Jlisl Ha iHIMBiAyaJIbHOMY, TPOMaJCbKOMY YU TOITYJIsI-
LiliHOMY piBHi HaOJIMKAa€ HAC IO MOJIITIIIEHHS CEPLIEBO-CYy-
IMHHOTO 300pOB’s i XXuTTs moaeit i3 LI/l y BcboMy CBiTi.
Xortisiocs 0 3yMMHUTHUCS Ha NESIKUX acleKTax MOoJIiM-
meHHs gornomMoru jgwoasaMm i3 L. IneTbcss nmpo pyTuHHe
BU3HAYEHHS KeTOHIB Y KPOBi. 3a3BUYail BUKOPUCTOBYEThCS
BU3HAYCHHS KETOHIB Y Cedi, aKe 1e IIPOCTU i HeiHBa3UB-
HUI METOJI, SIKW1 MOXKHA 3aCTOCOBYBATH JIJIsI PETYJISIPHOTO
MOHITOPHUHTY 0€3 creliaJbHOro oomagHaHH. 1o Toro x 1e
3arajioM JOCTYITHillle, HiX aHaJli3 KPOBi, UIsl TPOBEIEHHS
YacTUX OLIIHOK CTaHy opraHizamy. BogHouac BU3HaYe€HHS
KETOHIB y ceui Mae Baromi ooMexxeHHs1. [lo-niepiire, 11e gae
BiITepMiHOBaHY KapTUHY, OCKUJIbKU PiBEeHb KETOHIB y ceyvi
MOXe BiIcTaBaTH Bil piBHS B KpoBi Ha 2—4 roaguHM 4epe3
HAKOMWYEHHS KETOHIB i3 yacoM. [1o-apyre, mpu cyporaTHo-
MY BUMIipIOBaHHI KJIIiHIiYHO 3HAYYIIMX KaAITUISIPHUX KETOHIB
(B-rimpokcubyrtupary, 3-B-OHB) npu giabeTnyHoMy KeTo-
anuno3i (JIKA) cniBBigHomenHst 3-B-OHB/aueroanerar
30inbiryetbest 3 1 : 1 o 5 : 1,1. Iig yac nikyBanns JKA
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3-3-OHB okucHIOETBCS Ha3am OO alleToaleTaTy. Y pe3yib-
TaTi piBeHb 3-B-OHB 3MeHIInThC, aje alieToalerar 30i1b-
mmThesa. OTKe, TP BUMipIOBaHHI alleToalleTaTy CeUOBUMU
CMYXXKaMU MOKHA CITOYaTKy HeAOOILIIHUTH TSKKIicTh JIKA,
a MIOTiM MPOJIOBKYBAaTH OJIEPKYBATH MMO3UTUBHI MOKa3aHHS
michst 3aBepieHHs crany JIKA. [To-Tpere, cratyc rigpaTartii
Ta QYHKIISI HIPOK MOXYTb BILIMBATU Ha MMOKA3HUKU KETO-
HiB B ceui, ITIOTCHIIIHHO IIPU3BOISYHN 10 MiHJIUBOCTI Pe3yJib-
TaTiB. HamiBKibKiCHUI1 TeCT BKa3ye JMIle Ha HasIBHICThb
BEJIMKOI, TOMipHOI, Maioi a00 CIiZ0BOI KiJIBKOCTi KETOHIB
y ceui. Lle Moxe BBeCTH B OMaHy KOPHMCTYBaya I110/I0 iHTep-
npeTallii 3MiHU KOJIbopy. AKIIO BaXXKO OTPUMATH 3pa3ok
ceui, IIe MOXe 3aTpMMaTy BCTAHOBJIEHHS IiarHO3y. BuMi-
PIOBaHHSI HETOYHO BimoOpaXaloTh MTOTOYHI YMOBH, SIKILIO
ceda nepebyBajia B CEYOBOMY MiXypi IeKibKa roguH. /1o
TOTO X pPe3yJbTaTu BU3HAUYEHHSI KETOHIB y ceYi 3UYNUTYIOTh-
¢4 3i CMyXKH BidyasibHO, a mpu LI/l yacTo mopyuryeTbcs
KOJipHUIA 3ip.

Cepen oOMexXeHb BU3HAUEHHST KETOHIB y Cedi TaKOX
3a3HaYMMO, IO IX BU3HAYEHHS O0OMexXye peadbcopOirid,
OCKiJIbKM KeTOHM MepeBakHO peabcopOyIOThCs, a piBeHb
KETOHIB Y ce4i MOXKe He BiIpa3y BimoOpakaTu 3MiHU KETOHIB
y KpoBi. I3 yacoM HUpKU MiaABUIILYIOTh e(heKTUBHICTh pead-
CopOIIii, 3MEHIITYIOUM BTPATy KETOHIB i3 ceuero. Hampukiam,
y JolIei, Ki TpUBaJIMii yac IepeOyBaioTh Ha KETOTeHHIl
Ni€Ti, MoXe OyTH HU3bKUI piBeHb KETOHIB Y ceui a00 BOHU
B3arajii MOXyTbh OyTH BifICyTHi, He3BaXKalour Ha BUCOKUI Pi-
BEeHb KETOHIB Y KpoBi. [lerimpaTaliis HocuiItoe peadbcopOLito
KETOHIB, 3HIXYIOUM KOHIIEHTPAIIil0 KETOHIB Y Cedi, TOi SIK
CMOXMBAHHS BEJIUKOI KiIIbKOCTI PiIMHU PO3PiTKy€E KETOHU
B ceui, poOJIsTuM pe3yabTaTh HEeHAOiMHUMMU.

Ax Bimomo, nipu JIKA B KpoBi nepeBaxkae B-rigpo-
kcubytupar. CraHmapTHI TeCT-CMYXKKU Ha KETOHU B
cedi BUSBISIOTH alleTOOLTOBY KUCJIOTY, ajie He B-Tinpo-
KCUOYTHpAT, 1110 MOXKe 3aHWXKYBAaTH CTYITiHb KeTo3y. ToMy
IIJIS1 TOYHOTO KJIiHiYHOTO KOHTPOJIIO KeTOAIua03y CIil pe-
KOMEH/1yBaTl BU3HAYEHHS [-TiIpoKcuOyTUpary B ruia3mi
KpOBI.

Ortxe, 3yMMMHUMOCS Ha TiepeBarax BU3HAUEHHsI KETOHIB
y kpoBi. Hacamniepen 11e TOUHiCTb, ajke aHajli3u KPOBi BU-
MipIOIOTh [B-TiZpOKCHUOYTUPAT, OCHOBHE KETOHOBE TiJIO ITif
Yyac KeTo3y, 3a0e3Meuylour TOUHY OLliHKY MOTOYHOTO PiBHSI
KETOHiB. AHAaJIi3 CBOEUYACHO BimoOpakae KOHIIEHTpPALIiIO Ke-
TOHIB y peaJIbHOMY 4aci, 1110 T03BOJISIE HETalHO NTpUiMaTH
KJIiHivHi pimeHHs. KiliHiyHa 3HAYyIIiCTh aHai3y MOJIsITrae
B TOMY, 110 MiIBUIICHI piBHI B-TiZpOKCHOYTUpATY € KpU-
TUYHUM MapKepoM ISl 1iarHOCTUKM ¢ JlikyBaHHS JIKA.
CneniaJbHUN TIpUjan I BU3HAUYCHHS KETOHIB Y KPOBi
He notpebye kaniopaitii (Wellion GALILEO), nis uporo
IOCTaTHHO Kparuli KpOBi.

CyuacHi HactaHoBH (Joint British Diabetes Societies
Inpatient Care Group guidelines on the management of
DKA in adults, ISPAD Clinical Practice Consensus Guide-
lines 2022: Diabetic Ketoacidosis and Hyperglycemic Hy-
perosmolar State, NICE Guidelines) BKa3yioTh, 110 BUMi-
PIOBaHHS PiBHSI KETOHIB Y KPOBIi € HAallKpallloo MpakKTUKOI
MOHITOPHUHTY Bignosiai Ha JikyBaHHs LIJI. [TopraTuBHi Bu-
MipIoBaui KETOHIB Terep TaKoX J03BOJISIFOTh TTPOBOAUTH
TeCTyBaHHS [3-TiIpOKCUOYTUPATY K OCHOBHOI'O KETOHY
KpOBI.

Crig maM’ITaT! TIPO MOKJIMBICTh BUHMKHEHHSI €yTITiKe-
MiYHOIO KETOoalMaI03y Ha TJi Teparii iHribiTopamu HaTpiii-
3aJIeXKHOT0 KOTPAaHCIIOpTEpa INIFOKO3U 2-T0 TUITy. ToMy st
TaKMX JIOACH pEeKOMEHIYEThCS TTPOBEACHHS PETYISIPHOTO
CaMOKOHTPOJIIO KETOHIB Y KPOBi 3 JOMIOMOTOIO ITIOKOMETPiB
3 (byHKIIi€I0 BU3HAUCHHSI KETOHIB Y KPOBI.

Cranpaptu JikyBaHHs LIJI AMepuUKaHCHKOI aiabeTny-
Hoi acomiatrii 2024 poKy TaKoxX peKOMEHIYIOTh BU3HAUYCHHS
[-TimpokcuOyTrpaTy B KPOBi SIK Kpalllnii CIToci0, HiX M0Ci-
IKeHHS KETOHIB Y Cedi, IJIs1 JiarHOCTUKM 1 MOHITOpUHTY JIKA.

Bitanns ynrayam 3i crommui Ynni — Canrbsaro! Koxna
KpaiHa oco0JiMBa, KOXXHaA CTa€ BiIKPUTTSM. 3aBXIU Bigdy-
Ba€I BHYTPILIHIN HECTIOKIi#, KOJIM JIiTaK 3MiCHUB ITOCAIKy
B Uy>KOMY aepoIopTy, BIMUMHSIOTHCS OBEPi — i Mepes To-
0010 PO3KPUBAETHCS LMK He3BimaHuii cBit. HoBa kpai-
Ha — Il HOBi BpaXkeHHsI, HOBi €MOllii, HOBi 3HaHHsI, HOBa
YacTMHKA B IMa3Jli pO3yMiHHS HAIIOI IUIAHETH, PO3yMiHHS
cebe. Yci nepexxrBaHHS I eMOllil, OTpUMaHi B MOJ0POXKax,
Ha3aBXIU 3aJIMIIaThes 3 HaMU. Lle 1iHHICTh, IKOI Hac
HIXTO HiKOJIM HE M030aBUTb.

Y MeHe Tex Oysia Mpist — moixaTu Ha Kpaif cBiTy... I3 ca-
MOTO IUTUHCTBA TAKMM KPAa€EM CBITYy MEHI 3/1aBaJiacs 1ajeKa
MiBAeHHOAMepUKaHChKa KpaiHa Ywti.

Ille HaBuarouKCh Ha mepiIoMy Kypci IBaHo-®paHKiB-
CbKOTO JIEPXKaBHOTO MEAUYHOIO iIHCTUTYTY, 51 3 XBUJIIOBaH-
HSIM Ji3HaBCS IIPO BilicbKOBU 3aKoJ0T y Ymiti y BepecHi
1973 poky, opraHizoBaHuii BiiCbKOBUMU, HE3a0BOJIEHUMU
COLiaJIiCTUYHUM KypcoM obpaHoro B 1971-My npesuneHTa
CanbBanopa Anbenze. Yuni 1973 poky — 1ie npukiia 3BU-
YyaifHOI KpaiHU, sIKa cTajla MaJaHYMKOM JIJIs 3 SICyBaHHSI
CTOCYHKIB IIBOX BEJIMKMX AepxkaB. | och yepes miB CTOJITTSI
3HAXO/KYCs MOOJIM3Y Mpe3naeHTChKoro naaiy Jla MoHena
B UMJIICBKIilA CTOJHLLI.

YutilichbKe CYCITUIBCTBO JOCI 3aIMIIAETHCS PO3KOJIOTUM
y CBOEMY CTaBJIEHHi 10 nepeBopoty [liHouera: ogHi BBa-
2KalOTh MOr0 PSITIBHUKOM BiTYM3HU i TBOPLIEM YMJIiHICHKOIO
€KOHOMIYHOTO IMBA, iHIIIi HA3UBAIOTh JKOPCTOKUM YOUBIICIO.
VHiKkaJabHa OCOOUCTICTb, sIKa 3irpaja BUPILIAIbHY POJb I
CBOTO HapoJIy i yac X0JI0AHOI BiliHY i 3a/TMIITNIACH OTHIEI0
3 HalicynepewIMBillIMX ITOCTaTeil CBiTOBOI MomiTuku. Jloci
JIIOJICTBO JIAMAa€ TOJIOBY HaJ TUM, 3 KM TIOCTaBUTU B OIUH
PSUI YMITIACHKOTO IMKTATOPA: 3 HAMXKOPCTOKIITMMU TUpaHAMU
1 3MTOYMHIIIMA YY1 3 HAaBUAATHIIIMMMU ITOJIITUKAMK-peopMa-
TopaMu. BiH ypsiTyBaB KpaiHy Bil Kpaxy, MiTHIB EKOHOMIKY i
PiBEeHb XKUTTS, BIACTOSIB AEMOKpATIil0. AJle SIKOIO 1iHOI0?

Ha croronni Yuni € ogHieto 3 HalOUIbII cTabiTBHUX
KpaiH JlaTuHChbKOI AMEpPUKU, 1110 MA€ BUCOKi MOKa3HUKU
€KOHOMIiUYHOTO po3BUTKY. Lle cripaBai omHa 3 HAIOBIINX
(mae nosxuny nonan 4000 kM 3 MMiBHOYI Ha MiBAEHb) i HAli-
BYXXumX (Bim y30epexcks Trxoro okeaHy 10 BUCOKOTipHUX
IJIaTO i CHIDXKHUX BepIIUH AHJ) KpaiH CBITY, 3 YHIKQJIbHUM
MO€EIHAHHSIM MPUPOIIU, KYJIBTYPU Ta TPATULLIN.

3 no6axxaHHAAM YATa4yaM MaHAapyBaTH, i He 3apa-
LW BTedi Bifg XKuUTTH, a 06 BOHO He BTEKJI0 Bif Hac,
ajp)xe B MaHgpax — ycsl CYTb JIOACLKOro rnparHeHHs
[0 cBo60aUN, HOBU3HU Ta FrapMOHii.

onoBHWIi pegakTop npoghecop,
yneH HayioHanbHoI crninku XypHanictiB YkpaiHu
Bonognmup IBaHoBndY lNaHbkie W
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Peculiarities of the course of labor in women
with somatic, endocrine and reproductive health
disorders during martial law in Ukraine

Abstract. Background. Since February 24, 2022, during the full-scale war, air raid sirens have sounded more than
750 times and more than 60 massive shelling incidents have taken place in Lviv Hospital District. Pregnant women’s
exposure to acute or prolonged chronic stress has had a negative impact on the course of pregnancy and childbirth,
increasing the number of complications. The purpose was to study the impact of martial law on the course of labor in
patients of Lviv Hospital District. Materials and methods. A retrospective study of the features of the course of labor
and the postpartum period in 15,448 women who gave birth in the hospitals of Lviv Hospital District during 2024 was
conducted. These patients were included in the first observation group. The statistical indicators were compared with
those in 2021 (second observation group, n = 19,113). Quantitative data are presented as integers and percentages.
Statistical processing of the study results was performed using the Statistica 10.0 software package (StatSoft Inc.,
USA) with the usage of standard methods of variation statistics and Student's test to assess the difference in quan-
titative characteristics between groups with a distribution close to normal. The difference was considered statistically
significant at p < 0.05. Results. War has become an extremely aggressive stress factor that has led to the emer-
gence of mental and neurotic disorders of an anxiety-phobic nature in pregnant women, which caused an increase
in the incidence of such complications of labor as intranatal distress, anomalies of labor activity, premature placental
abruption, uterine bleeding, and progression of preeclampsia. A significant number of elderly pregnant women with a
burdened reproductive and somatic history, high parity, complicated course of pregnancy resulted in an increase in
the frequency of planned and urgent surgical delivery by cesarean section (by 2.2 %), septic intrapartum and post-
partum complications (by 16.92 %), and preterm birth (by 1 %). Conclusions. During 3 years of war, the incidence
of such complications of delivery as obstructive labor/clinically narrow pelvis, intranatal distress, abnormal labor ac-
tivity, placental abruption, uterine bleeding, progression of preeclampsia, as well as septic complications, increased.
Among the reasons for an increase in the percentage of preterm births, acute and chronic psychogenic stress and
a high frequency of infectious and inflammatory pathology of the genitourinary tract in pregnant women should be
highlighted. An increase in the rate of cesarean section in Lviv Hospital District is explained by the deterioration of the
initial somatic and reproductive health of pregnant women, an increase in the age limit and parity, in the frequency
of intrapartum complications, and the concentration of internally displaced pregnant women with one or more uterine
scars. The war in Ukraine, which continues to destroy the mental and physical health of our women, necessitates the
provision of not only medical but also psychosocial support during pregnancy and labor. One of the crucial tasks of
modern obstetrics is to provide medical resources and train medical staff to work in emergency situations.
Keywords: martial law; complications of labor; endocrine and reproductive health; obesity; stress

Introduction

The key manifestations of negative demographic trends
in Ukraine are low birth rates, a high level of premature mor-
tality, imbalance of the labor market, and massive forced
displacement of the population within and outside Ukraine.
Even before the war, the birth rate in Ukraine was one of the
lowest in Europe [1, 2].

The war has separated many families that could have
had children over the past 3 years — up to 4 million
Ukrainian women have been forced to leave their country
because of russian armed aggression and occupation, and
hundreds of thousands of Ukrainian men have been mobi-
lized into the Armed Forces of Ukraine. According to the
UN High Commissioner for Refugees, as of February 2023,
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more than 8 million refugees from Ukraine were registered
in Europe. 86 % of the total number of refugees are women
and children [3].

From 24.02.2022 to the present, during the full-scale war
in Lviv Hospital District, air raid sirens sounded more than
750 times and more than 60 massive shelling took place. All
this time, patients have been in shelters, organized mainly in
underground rooms, which are not always comfortable for
both women in labor and staff providing assistance during
delivery.

Fear of childbirth, which accompanies almost every preg-
nant woman, was aggravated by anxiety about the possible
inability to contact an ambulance station during an alarm,
to get to a maternity hospital, and the horror of the bom-
bing. Panic for their own lives and the lives of their relatives,
uncertainty about their future, change of residence, dete-
rioration of their financial situation, serious psychological
trauma, and inaccessibility of medical care led not only to
a deterioration in the quality of life of women, but also to
serious violations in health [4].

Staying pregnant in conditions of acute or long-term
chronic stress has negatively affected the course of pregnancy
and childbirth, increasing the number of complications [5,
6]. This situation with pregnant women, parturients and
postpartum women requires mandatory monitoring to im-
prove the quality of medical care, identify additional, due
to the 3-year martial law in the country, risk factors for the
development of obstetric and perinatal pathology, develop
preventive and therapeutic measures, and, if necessary, in-
troduce new forms of work with them.

Aim of the study was to investigate the impact of martial
law on the course of labor in patients of Lviv Hospital District.

Materials and methods

A retrospective study of the features of the course of la-
bor and the postpartum period in 15448 women who gave
birth in the hospitals of Lviv Hospital District during 2024
was conducted. These patients were included in the first (I)
observation group. The statistical indicators were compared
with those in 2021 (second observation group (IT), n = 19,113).
Quantitative data are presented as integers and percentages
(%). Statistical processing of the study results was performed
using the Statistica 10.0 software package (StatSoft Inc., USA)
with the usage of standard methods of variation statistics and
Student’s test to assess the difference in quantitative characte-
ristics between groups with a distribution close to normal. The
difference was considered statistically significant at p < 0.05.

Results

According to medical records among the examined women,
the uncomplicated course of pregnancy in group I was observed
only in 3,522 women (22.8 %). The rest had concomitant preg-
nancy complications (Fig. 1). 40.8 % of pregnant women in
group I suffered from anemia of varying severity due to inade-
quate (deficient) and unbalanced nutrition. Anemia is known
to be a marker of social disadvantage, because this pathology
is well amenable to preventive and corrective measures [7].
There was an increase in the level of thyroid gland diseases
(from 12.3 % in 2021 to 19.8 % in 2024, p < 0.05), obesity (from
15.5 % in 2021 to 27.5 % in 2024, p < 0.05), cardiovascular

diseases (from 6.3 % in 2021 to 10.2 % in 2024, p < 0.05). Note-
worthy was the significant proportion of inflammatory diseases
of the genitourinary system (chronic pyelonephritis, asymp-
tomatic bacteriuria, recurrent colpitis, cervicitis), which was
the result of the lack of prenatal preparation, examination and
sanitation during pregnancy and before delivery [8].

Fear of their husbands’ deaths at the front prompted a
large number of women who had postponed motherhood
to become pregnant. In this regard, the number of elderly
primiparous (> 35 years old) whose pregnancy occurred with
the use of assisted reproductive technologies has increased.
For certain reasons, women’s desire to have a 3" child has in-
creased, which has raised the age of pregnant women to 40 or
more years. A high percentage of extragenital and gynecolo-
gical pathology in women aged 35 years and older (n = 4889
(31.6 %)) led to a significant increase in the incidence of
complications during pregnancy for both mother and fetus,
and an increase in the incidence of planned surgical delivery
for maternal indications (Table 1). The most common com-
plication during pregnancy in this category of women was
hypertensive disorders (57.0 %), which occurred against the
background of hypertension, chronic pyelonephritis, obesity,
and neurocirculatory dystonia [9, 10]. In general, in pregnant
women of Lviv Hospital District, late preeclampsia was diag-
nosed in 10.2 % of cases in 2024, which exceeded this figure
in 2021 (6.6 %) by 3.6%.

In women who gave birth in 2021, the threat of abor-
tion complicated the course of the first half of pregnancy
in 7.8 %, in 2024 — in 16.9 % (p < 0.05), and in the second
half — in 13.6 and 21.4 %, respectively (p < 0.05). Ultrasound
examination on the eve of delivery diagnosed a small for ges-
tational age fetus (SGA)/fetal growth retardation (FGR) in
6.7 % of pregnant women in 2021 and in 17.3 % of pregnant
women in 2024 (p < 0.05), polyhydramnios — in 12.4 %
(2021) and 18.6 % (2024) of patients, oligohydramnios — in
9.6 % (2021) and 15.9 % (2024) cases (Fig. 1).

SGA/FGR
Oligohydramnios
Polyhydramnios

Thyroid diseases

Threatened
abortion

Late preeclampsia

Obesity

Pyelonephritis +
bacteriuria

Colpitis + cervicitis

Anemia

0 5 10

15 20 25 30 35 40 45

2021 W 2024

Figure 1. The incidence of pregnancy complications
in patients of Lviv Hospital District in 2021 and 2024 (%)
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2024 | 15,448
2023 | 16,121
2022 | 19,976
2021 | 19,113
0 5000 10000 15000 20,000 25,000

Figure 2. Number of deliveries in Lviv Hospital District
(2021-2024)

According to the annual statistical reports on the state of
the population of Ukraine, the total number of deliveries in
Lviv Hospital District was 15,448, which is 3665 births less
compared to 2021 (Fig. 2).

Over the past 4 years, there has been a steady increase
in the cesarean section (CS) rate in Lviv Hospital District,
which in 2024 amounted to 29.96 %, which is 2.2 % higher
compared to 2021. In the structure of indications for CS, the
presence of a uterine scar accounted for 39.3 %, with 2 or
more scars in more than 40 % of operated patients. The latter
is due to an increase in the rate of CS over the past 10 years in
Ukraine as a whole and the concentration of pregnant forced
migrants with this pathology from the occupied territories
and areas of active hostilities in the safer Lviv region.

A detailed analysis of the indications for CS in patients
of observation groups I and II showed an increase in the
proportion of urgent pathology in 2024. In 2021, emergency
CS operations of 1—3 levels of urgency were performed for
the following indications: fetal distress during labor (5.1 %),
obstructive labor/clinically narrow pelvis (4.2 %), placental
abruption (2.5 %), and abnormal labor activity (2.2 %). In
2024, among the indications for urgent CS, the following
dominated: obstructive labor/clinically narrow pelvis —
9.1 %, intranatal fetal distress — 7 %, abnormal labor ac-

tivity that is not amenable to medical therapy in the first
stage of labor — 4.9 %, placental abruption — 4.2 %, severe
preeclampsia — 3.4 % (Table 1).

Among the causes of obstructive labor in the first obser-
vation group, the following prevailed: fetal macrosomy —
256 (60.7 %), deflexed vertex presentation — 94 (22.3 %),
postterm pregnancy — 44 (10.4 %), contracted pelvis of a
patient (1—2 degrees of narrowing) with fetal weight of more
than 3500 g — 28 (6.6 %). A significant increase in the per-
centage of fetal macrosomia in patients of group I with a
normal body mass index (BMI) is noteworthy. In addition to
the unbalanced nature of the pregnant woman’s diet (binge
eating during and especially after the end of military alarm/
bombing), another factor that is also significant in the de-
velopment of fetal macrosomia is the chronic maternal stress
during pregnancy [11].

It should be noted that in 42.3 % of patients in group I,
whose labor was complicated by fetal distress, progression
of late preeclampsia, placental abruption, which required
urgent delivery by CS, there were neurotic disorders of an
anxiety-phobic nature.

The increase in the frequency of labor abnormalities in
2024, which required operative delivery by CS in 4.9 % (in
2021 — 2.2 %, p < 0.05), was notable. The main part was the
primary weakness of the uterine contractions, which was not
corrected by medication.

10,819 (70.04 %) deliveries in 2024 and 13,808 (72.24 %)
in 2021 were completed through natural birth canals, among
which 67.2 % were complicated in 2024 and only 49.7 % in
2021 (p < 0.05). The most typical complications of deliveries
in both 2021 and 2024 were: premature rupture of amniotic
membranes (26.6 and 38.3 %), labor abnormalities (2.4 and
5.3 %), fetal distress during labor (1.8 and 4.6 %), uterine
bleeding (1.5 and 2.8 %), progression of late preeclampsia
(0.9 and 1.9 %) (p < 0.05).

Table 1. Structure of indications for cesarean section in 2021 and 2024 (%)

Indications 2021 | 2024
Uterine scar 31.9 [39.3*7
Breech presentation 12.7 |10.8* ]
Obstructive labor/clinically narrow pelvis 4.2 9.1* 1
Intranatal fetal distress 5.1 77
Abnormal labor activity that is not amenable to medical therapy in the first stage of labor 22 | 491
Placental abruption 25 | 427
Extragenital pathology 21 3.6"1
Antenatal fetal distress 138.0 | 3.5°]
Severe preeclampsia 1.8 | 347
Others (in vitro fertilization, prolonged treatment of infertility, pregnant woman’s age > 40, etc.) 2.0 3.3 1
Multiple pregnancy 53 |23
Placenta previa 3.1 2.2
Failed induction of labor 1.9 2.1
Transverse and oblique position of the fetus 83 |21*]
Tumors of the female genital organs, genital anomalies, cervical cancer, perineal tear of the third degree 1.8 1.0
Fetal indications (gastroschisis, diaphragmatic hernia, etc.) 0.8 1.0
Umbilical cord loops prolapse 1.3 [ 0.2*]

Notes: * — the difference in indicators is statistically significant in women of groups I and Il (p < 0.05); 1 — a sig-
nificant increase in the indicator; | — a significant decrease in the indicator.
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A significant frequency of concomitant infectious patho-
logy (Fig. 2) in patients who gave birth in 2024 was further
realized in a higher frequency of infectious complications of
labor compared to 2021 (Fig. 3). Thus, prelabor rupture of
the fetal membranes (PRM) occurred in 16.2 % of cases in
2021 and in 18.5 % of cases in 2024, preterm prelabor rup-
ture of the fetal membranes (PPRM) — in 10.4 and 19.8 %
of cases (p < 0.05), chorioamnionitis — in 1.1 and 4.2 % of
cases (p < 0.05), postpartum endometritis — in 0.8 and 2.9 %
of cases (p < 0.05), sepsis — in 0 and 0.02 % (2 patients),
respectively.

The causes of severe bleeding (more than 1000 ml),
which occurred in 49 (0.32 %) patients of group I and in 29
(0.15 %) patients of group II, were: placental abruption (19
and 10 patients, p < 0.05), placenta accreta (14 and 6 patients,
p <0.05), placenta previa (2 and 4 patients), uterine rupture
(2 and 0 patients); in the third and early postpartum period of
delivery — atony/hypotony of the uterus (9 and 7 patients),
placenta adherens (1 and 0 patients), defect of the placenta
(1 and 1 patients), birth canal injuries (1 and 1 patient).

It is characteristic that fetal distress during labor in both
groups was diagnosed predominantly in primiparous women.
The main causes of fetal distress were placental dysfunction,
umbilical cord abnormalities (two or more cord entangle-
ment, completely short umbilical cord), labor abnormalities,
chorioamnionitis, and unknown factors.

Obstetric and social risk factors have already been iden-
tified and described above, which subsequently influenced
the features of delivery. However, the main role should still
be given to psychological factors (chronic and acute stress),
the initial pregestational state of the somatic and reproductive
health of women, the change in the age qualification of pa-
tients towards its growth, high parity (more than 3 deliveries
in history).

The high frequency of the threat of abortion in the early
and late gestational term was realized in the growth of the
level of preterm deliveries by 1 % in 2024 compared to 2021
(Fig. 4). Also, in group I, the proportion of very early preterm
deliveries (22—27"¢ weeks) increased by 8.6 % (Fig. 5).

Discussion

Stress hormones are known to cause hyperglycemia by
suppressing insulin secretion, which increases the body’s
resistance, especially in critical situations. Under chronic
stress, excessive pathological stimulation can cause disrup-
tion of adaptation, metabolic disorders and, as a result, an
increase in BMI, both in pregnant women and fetuses [12].
The latter are the result of dysfunction of the suprasegmental
department of the autonomic nervous system due to chronic

Late preeclampsia
progression

Uterine bleeding

Chorioamnionitis

Intrapartlém fetal

istress
Labor
abnormalities
PRM/PPRM 383
0 5 10 15 20 25 30 35 40 45
| mo2021 m2024

Figure 3. Frequency of intrapartum complications
in patients of Lviv Hospital District in 2021 and 2024 (%)

stress (nightly military anxieties, shelling and related chro-
nic insomnia, absence of a loved one during pregnancy and
childbirth (husband at the front), worries about the condition
of the fetus, material and household, family troubles) [13].

As it is known, for the normal onset and progression of
uterine contractions, the formation of a labor dominant is
necessary, in which the state of the patient’s CNS plays an
important role [14]. A successful course of labor requires
comfortable, cozy conditions (individual delivery room, part-
ner assistance/support from a loved one, a sense of security).
It is clear that the women in labor in 2024 had a pathological
type of psychological component of gestational dominant,
which was formed against the background of increased reac-
tive and personal anxiety due to long-term stress, and a high
percentage of abnormalities of labor activity [15, 16].

The war has become an extremely aggressive stressor that
has led to the emergence of mental and neurotic disorders
of anxiety and phobia in pregnant women, which has led to
an increase in the frequency of such complications of the
delivery course as intranatal distress, labor abnormalities,
placental abruption, uterine bleeding, and progression of
preeclampsia [17, 18].

A significant number of elderly pregnant women with a
compromised reproductive and somatic history, high parity,
complicated course of pregnancy resulted in an increase in
the frequency of planned and urgent surgical delivery by CS
(by 2.2 %), septic intrapartum and postpartum complications
(by 16.92 %).

The increase in the number of preterm births by 1 %
is significant. One of the pathogenetic components of this
complication is the disruption of adaptive and compensatory
mechanisms of homeostasis, which develops as a result of

2021 | 3.00
2022 | 313
2023 | 319
2024 | 409
0 5

2021 | 7.70
2022 | 18.90
2023 | 14.90
2024 | 16.30
0 5 10 15 20

Figure 4. Number of preterm deliveries in Lviv
Hospital District (2021-2024) (%)

Figure 5. Proportion of early preterm deliveries at
22-27+ weeks in Lviv Hospital District (2021-2024) (%)
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various, including psychogenic, stress factors that accom-
pany almost the entire pregnancy of women living under
martial law, anxiety, and shelling [19]. In consequence, the
sympathetic-adrenal system is activated, catecholamine pro-
duction increases, uterine contractions intensify, and the
corresponding clinical picture develops [20]. An extreme-
ly important reason for very early preterm labor (22—27"¢
weeks) should be considered a high incidence of infectious
and inflammatory pathology of the genitourinary tract in this
category of patients [21].

Conclusions

During the 3 years of war, the incidence of such compli-
cations of deliveries as obstructive labor/clinically narrow
pelvis, intranatal distress, abnormal labor activity, premature
placental abruption, uterine bleeding, progression of pre-
eclampsia, as well as septic complications, increased.

Among the reasons for the increase in the percentage of
preterm deliveries, acute and chronic psychogenic stress and
a high frequency of infectious and inflammatory patholo-
gy of the genitourinary tract in pregnant women should be
highlighted.

The increase in the rate of CS in Lviv Hospital District is
explained by the deterioration of the initial somatic and re-
productive health of pregnant women, the increase in the age
limit and parity, the increase in the frequency of intrapartum
complications, and the concentration of internally displaced
pregnant women with one or more uterine scars. The war in
Ukraine, which continues to destroy the mental and physical
health of our women, necessitates the provision of not only
medical but also psychosocial support during pregnancy and
labor. One of the crucial tasks of modern obstetrics is to
provide medical resources and train medical staff to work in
emergency situations.
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MapkiH A., LLatmaosmy K., MaaaymHceka M.

/\bBIBCbK HALIOHQABHU MEANYHUN YHIBEPCUTET iMeHi AQHUAQ [QAMLIbKOTO, M. /\bBIB, YKpQaiHa

Ocob6AuBoOCTI nepebiry NOAOriB Y XiHOK i3 COMATUYHUMUN, EHAOKPUHHUMU
TA PENPOAYKTUBHUMU PO3ACACMMU MiA YOC BOEHHOIO CTAHY B YKPAIiHi

Pestome. Axmyaavnicmo. 3 24 mororo 2022 poky, Iif 4ac MOBHO-
MacilTabHoI BiliHU, Y MexXax JIbBIBCHbKOIO rocIiTaibHOIO OKPYTY
CHUPEHM TOBITPSIHOI TPUBOTH JiyHaIM ToHax 750 pasiB Ta crajocs
6inbie 60 macoBanux oocrpiniB. ['ocTpuit abo TpuBaIuii Xpo-
HIYHMUI CTpec HEraTMBHO MO3HAYMBCS Ha MepeOiry BariTHOCTI i
TOJIOTIB, 301ILIIMBILY KiJbKiCTb YCKJIaAHEHb. Mema: BUBUUTU
BIUIMB BOEHHOT'O CTaHy Ha repedir moJioriB y naiieHTok JIbBiB-
CBKOTO TOCTITATBHOTO OKPYTY. Mamepiaau ma memoou. I1poseneHo
PETPOCIIEKTUBHE MOCTIIKEHHS 0COOJIMBOCTEH mepebiry IMmoJiorin
Ta MiC/ISI0JI0T0BOrO Iepiony B 15 448 XiHOK, sIKi HAPOKYBaIN
B JTiKapHsX JIbBIBCHKOTO TOCIITaJIbBHOTO OKpPYTY TpoTsiroM 2024
poKy (Tepia rpymna croctepexeHHs). CTaTUCTUYHI TTOKa3HUKU
nopiBHIOBaM 3 taHuMM 2021 poky (apyra rpymna CriocTepesKeHHs,
n =19 113). KinbkicHi 1aHi mogaHo y BUNJISIAL LTMX YMCEN Ta Bill-
coTKiB. CTaTucTUuHy 00pOOKY pe3yJIbTaTiB 31iCHIOBAIN 32 10TI0-
MoOrolo rporpamHoro maketa Statistica 10.0 (StatSoft Inc., CLLIA)
3 BUKOPMCTAHHSAM CTaHAAPTHUX METO/IB BapialliliHOI CTATUCTUKU
it kputepito CThIOIEHTA [UIS1 OLIIHKY Pi3HULI KiJIbKICHUX XapaK-
TEPUCTUK MIiX IpyraMu 3 po3NOAiIoM, OJIM3bKUM 10 HOPMAaJlb-
Horo. Pi3Hulg BBaxanmacs CTaTUCTUYHO 3Ha4yIIoro mpu p < 0,05.
Pesyssmamu. Biiina ctaia HaI3BUYATHO arpECUBHUM CTPECOBUM
(bakTOpOM, SIKUIA CIPUYMHMB IOSIBY TICUXiYHUX i HEBpPOTUYHMX PO3-
JlalliB TPUBOXKHO-(OOIYHOTO XapakTepy y BariTHUX, IO 3yMOBUJIO
MiABUIIEHHS YaCTOTH TAKUX YCKJIAIHEHb IMOJIOTIB, SIK iHTpaHaTallb-
HUI IUCTpeC, aHOMAJIil IT0JI0T0BOI AisUIbHOCTI, TIepeayacHe Bimla-
pYBaHHSI IJIALEHTH, MaTKOBI KPOBOTEUi Ta MpOrpecyBaHHsI Mpe-
eKJIaMIICii. 3HauHa KiJIbKiCTb BariTHUX CTApLIOro BiKY 3 OOTSDKEHUM

PENpOAYKTUBHUM i COMAaTUYHUM aHAMHE30M, BUCOKMM MapUTETOM
(> 3 moJioriB B aHaMHe3i), YCKJIaIHEHUM TepebiroM BariTHOCTI
00yMOBWIM 30UIBIIIEHHST YACTOTH TUTAHOBUX Ta TEPMiHOBMX OTIE-
PaTUBHMX PO3POIKEHD ILIUISIXOM KecapeBoro po3tuHy (Ha 2,2 %),
CeNTUYHUX iHTpaHATAJbHUX i MiCJSIIOJOrOBUX YCKIaAHEeHb (Ha
16,92 %) Ta nepemyacHux nosoris (Ha 1 %). Bucnoeku. I1potsirom
TPHOX POKIB BiifHM 3pOcCiia YacToTa YCKJIaaHEHb, STK-OT OOCTPYK-
TUBHI TOJIOTY/KJIIHIYHO BY3bKUII Ta3, iIHTpaHATAJIbLHUI AUCTpEC,
AHOMAJTil TTOJIOrOBOI MisIbHOCTI, BillIapyBaHHSI TUTALIEHTH, MAaTKOBI
KpPOBOTEUi, IMpOrpecyBaHHs MPeeKJIaMIICii, a TAKOX CeNTUYHUX
yckinagHeHb. Cepell TPUUMH 301TbIIEHHS KUTBKOCTI TIepeauyacHUX
TTOJIOTIB CJIil BUOUIMTY TOCTPUIA Ta XPOHIUHUIA TICUXOT€HHUI CTpeC
i BUCOKY 4acTOTy iH(eKIiliHO-3aMaIbHOI ITaTOJIOTil CeY0CTaTeBOTO
TpakTy y BaritHUX. [1iIBUILIEHHSI YaCTOTU KECAapeBOIro PO3TUHY Y
JIbBiBCbKOMY JTiIKapHSIHOMY OKPYTY TTOSICHIOETBCSI TTOTipIIEHHSIM
BHXiIHOTO COMATUYHOTO i PErpoayKTUBHOIO 30POB’SI BariTHUX,
3pOCTaHHSIM BiKOBOI MEXi Ta MapuUTETy, YACTIIlIMMU iHTpaHATaIb-
HUMM YCKJIAAHEHHSIMU i KOHLIEHTPALIIEI0 BHYTPIllIHBO TMepeMillie-
HMX BariTHUX XiHOK 3 OJHMM abo KiJIbkoMa pyOLsIMU Ha MaTIIi.
BiitHa B YkpaiHi, 1110 ITIPOIOBXKYE PYIHYBaTH ICUXiYHE Ta (piznuHe
3[I0POB’S1 HAIIIMX XiHOK, 3yMOBJIIOE€ HEOOXiMHICTh HaZaHHSI HE JIUILIe
MEIMYHOI, a i MCUXOCOLiabHOI MiIATPUMKH I1iJl Yac BariTHOCTI i
rosioriB. OTHUM i3 KITIOYOBMX 3aBIaHb Cy4aCHOTO aKyIlIepCTBa €
3a0e3MevyeHHs] MeINYHUMU pecypcaMu Ta MiArOTOBKA MEIUYHOTO
MepCcoHaTy 10 pOOOTH B yMOBaX HaA3BUUAHUX CUTYALIilA.
Kio4oBi c10Ba: BocHHMIA cTaH; YCKIAIHEHHS OJIOTIB; €HI0-
KPUHHE Ta PeIIPOAYKTUBHE 3[I0POB’ST; OXKMPIHHS; CTPEC
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Kaacuoikauis BOrHenaAbHUX NOPAHEHb
LLIUTONOAIOHOT 30A03U

Pe3tome. AkTyanbHicTs. Y cTaTTi npoBeneHusi aHasi3 06CTEXEHHS Ta JiKyBaHHS BOrHenasibHUX rnopaHeHs i
3 YLIKOPKEHHSIM LymMTOonofioHoi 3ano3u (LL3) 3a octaHHi Tpu poku B yMoBax BilicbkoBO-MeanYHOro KiiHiHHOro
yeHtpy liBHiyHoro perioHy KMC 3CY. MeTa: po3pobka Ta BrpoBaaxXeHHs Knacuikauii BorHenanbH1X nopaHeHb
mi 3 yLukogpxeHHsam LL3. MaTtepiann Ta metoaun. Yci nayieHTn 6ym Ho/10BiHOI cTaTi, Masv BOrHenasibHi OCKos-
KOBI ropaHeHHs1 Luni. BukoHaHi nabopatopHi JOCNIAKEHHS, Y bTpa3ByKOBE AOCIKEHHS Lni, MysbTUCTIpasibHa
KOMITHOTEPHA TOMOrpadbisi ronosu, Ui, opraHiB rpyaHoI KIiTKY Ta YHEPEeBHOI MOPOXHUHU, Ta3a 3 KOHTPACTYBaHHAM
1a 6e3, PEHTreHorpagiyHi JOCAXXeHHS OpraHiB rpyAHOI KIITKM Ta YepeBHOI MOPOXHWUHU, Bigeoe3ogaroractpo-
LyoAeHocKonisi Ta Bieo6pOHXOCKONIs, efleKTpokapgiorpachisi. Pesynbratn. HYactora BorHenasabHuX ropaHeHb
wni' 3 yLukopkeHHaM L3 3a pokamm (2022, 2023, 2024) craHoBuTs 5,2; 9,3; 8,7 %. YacTtota yLikogxeHs L3
BOrHerasibHoOro roxoAXeHHsi 3a OCTaHHI 2 poKu 36iMIbLLUNIACK, L0 MOB’A3aH0 i3 3aCTOCYBaHHSAM MPOTUBHUKOM
[POHIB. Y cepefHbOMy, 3a HalLuMMn faHuMM, YILUKOAKeHHs L3 cepen BorHenasnsHuX nopaHeHb LUni 3 yLUIKO-
[PKEHHSIM MOPOXHUCTUX Ta MapeHXiMaTto3HUX opraHiB ctaHoBuTb 7,5 %. Knacugpikayis nobygosaHa Ha OCHOBI
[aHnx 06CsAry YLLIKOOKEHHS, BIAMOBIHOI TAKTUKM JTIKYBaHHS T& MOXJ/IMBOI 3aMiCHOI ropMoHasibHOI Teparii (AKLYo
He 6yrio ii npu3Ha4YeHo [o ropaHeHHs), ki po3nogineHi 3a kiacamm. 3a 06CAroM YLLUKOKEHHS PO3MOLiN Takuu:
| knac — 3a6ivi L3, Il knac — noBepxHese yLUKoaXeHHs (4o 0,5 cM rnmbuHoro), Il Knac — ramboke yLUKOIKEeH-
Hs1, 40 50 % 4acTtku, IV knac — rnmboke YLUKOOXXEHHS, GinbLue HiX 50 % Hactku, V knac — po3TpoLyeHHs LUY3.
3a knacamu dactota yLukogxeHs L3 posnoginera: Il knac — 41,4 %, | knac — 34,3 %, Il knac, knuHonogi6Ha
abo KpavioBa pe3ekuisi, pe3ekyisi nomtoca abo nepewmvika — 20,7 %, IV knac, remitnpeoigektomia — 3,4 %,
V knac, Tupeoigexktomiss — 0 %. Yci nopaHeHHs1 6y 0CKONIKOBUMM. I13051b0BaHuX nopaHeHs LL3 He Bu3Ha4Yanocs,
Lo r1OB’AI3aHO 3 il aHaTOMIYHUM PO3TaLLyBaHHAM. 3a TaKTUKOIO JliKyBaHHSA: Il knac, nepBuHHa XipypriyHa o6pobka
paHn — 41,4 %, | knac, koHcepsatusHa Tepanis — 34,3 %, lll knac — 20,7 %, IV knac — 3,4 %, V knac — 0 %.
BawmicHa ropmoHarnbHa Teparis 6yna B nogasbLUoMy rpudHadeHa naudieHtam 3 IV knacom. CepegHivi TeEpMiH si-
KyBaHHs1 ctaHosuB 10,2 + 1,3 gobu. BucHoBKn. BorHenasibHi nopaHeHHs Lmni 3 yLukogkeHHsam L3 e pigkicHoro
nartornorieto. 3anpornoHoBaHa Knacugikayisi JO3BOSIE BUSHAYUTUCS 3 JIIKYBaslbHOK TaKTUKOK Ta MpPOrHO30M.
AHaTtomiyHi Ta ¢pidionoriyHi ocob6mBocTi LL3 noBuHHI 6patucs 4o yBaru npuy onepatuBHOMY JlikyBaHHi L3 npu ii
yLkogxeHHi. OriepaTuBHi BTpy4YaHHs 3 NpuBoAy ylukoaxeHs L3 cnig nposoanTtv Ha pisHi ROLE |V 3a HasBHOCTI
BigNoBigHWX haxiByis Ta 06/1a4HaHHS.

Knro4oBi cnoBa: sorHenasbHi nopaHeHHs LLMI; YILIKO[XEHHS LMTOMOAI6HOT 3a51031; Knacudikadlis
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Bctyn

YnpoaoBx 0araTbox CTOJIITh YacTOTa OOMOBMX MO-
paHeHb 11 3aJMIIagacs He3MiHHOIO i CTaHOBUJIA BChO-
ro 1-2 % [1]. Ha ui craTMcTU4HI AaHi 3HAYHOIO MipOIO
BILUIMHYJIa BUCOKA YacTOTa 3aruoesti mopaHeHUX Yy IO Ha
1oJii 6010, siKa B MaToJIOroaHaTOMiYHOMY TTpodifi gocsrana
11—13 % [2]. ¥ 3B’13Ky 3 YIOCKOHAJICHHSIM 3aCO0iB iHIM-
BiIyaJIbHOTO 3aXMCTY BifiICbKOBOCIY>KOOBIIiB Ta iX IIBUIKOI
aBiaMeIMYHOI eBaKyallil yacTKa IMMopaHeHb N1 B 30pOHMX
KOH(DITIKTaX OCTaHHIX poKiB cranoBuia 3—4 % [3]. Yepes
CTpUMaHe CTaBJIEHHS 10 PaHHIX OMepaTUBHUX BTPYYaHb
JIETAJIbHICTh NPU MOPAHEHHSIX LK1 Ha MOIepeaHiX eTanax
MeIMYHOI eBaKyallii nepesuiysaia 54 % ta maitxe y 80 %
TMOpaHEHUX PO3BUBAINCS TSKKI yCKIIanHeHHs. Ha cyyacHo-
MYy €Talli y JIiKyBaHHi 00MOBUX MOpaHEeHb NI JIETAIbHICTh
cepejl MopaHEeHUX Y IO He nepeBuinye 2—6 % [4, 5].

3a mocsigoMm [pyroi cBiTOBOI BiliHM BCTaHOBJIEHO, 110
nopaHeHHst JIOP-opranis i mui cniocrepiranucsa y 1,6 %
nopaneHux, 0,8 % Oynu izonpoBaHumu i 0,8 % — moen-
HaHumu. Posmnonin mopanens JIOP-opraniB 3aiexxHo Bif
BHIY PAHOBOTO areHTa TaKMii: KyIboBi — 32,2 %, OCKOJIKO-
Bi — 66,1 %, inmi — 1,7 %; 3a nokaii3ali€io: MopaHeHHs
mui (3 YIIKOIKEHHSIM IVIOTKU, TOPTaHi, UITHOTO Bilainy
crpaBoxony) — 17,7 % [6, 7].

J1o 60i10BMX TpaBM IIKI HaJieXaTh BOTHEeNabHi TpaBMU
(KyJIbOBi, OCKOJIKOBI i MiHHO-BUOYXOBi IOpaHEeHHSI, BUOY-
XOBI TpaBMHM ), HEBOTHEIIAJIbHI TpaBMHU (BiIKPUTi Ta 3aKPUTi
MeXaHiYHi TpaBMU, HEBOTHETAIbHI MOPAHEHHST) i 1X pi3Hi
noenHaHHs. BianoBigHo 10 3arajibHUX MPUHLIMIIIB KJIacu-
¢ikarii 60i10BO1 XipypriuHO1 TpaBMU PO3Pi3HSIOTH 130JIbO-
BaHi, MHOXMHHI Ta ITOE€NHAHI TpaBMU (MOpPaHEHHS) IIMi.
BorHenasbHi i HEBOrHenalbHi TOPaHEHHS 1IUi OyBalOTh
MOBEPXHEBUMHU, 1110 IOIIMPIOIOTHCS HE INIMOIIe MidIKip-
HoTro M’s13a (m. platisma), i TTTMOOKMMM, 1110 TTOIINPIOIOTHCS
IMOLLIE 32 HBOTO. Y MeXax IMITHOT TUISTHKU MOXYTb OyTH
YIIKOMXKeHi M’SIKi TKAHWHU i BHYTPilllHi CTpyKTYypH |8].

Jlo BHYTPIILIIHIX CTPYKTYp IIMI HaJIEXXaTh MariCTpajibHi
Ta IPYropsiIHi CyauHU (COHHI apTepii i iX rinku, xpedeTHa
apTepisi, BHYTPILIIHS Ta 30BHIIIIHS SIPEMHI BeHU, TTiIKITIO-
YUYHI CYJIMHM Ta iX T'JIKK), MOPOXHUCTI OpraHu (ropTaHb,
TpaxesI, TJI0TKa, CTPaBOXil), ITapeHXiMaTO3Hi opraHu (11~
TOIoAiOHA 3aJ103a, CIMHHI 3aJ103U), INUITHUI BiIiaI Xpeo-
Ta I CIMHHOTO MO3KY, nepudepudHi HepBu (OayKaroui Ta
niacdparMaibHi HEPBU, CUMIIATUYHUI CTOBOYp, KOPiHHS
IIMAHMX i TUIEYOBUX CIIETeHb), il I3MKOBa KiCTKa, TpyaHa
JiMmparruHa npotoka. J11st MopdoJoriyHoi Ta HO30JI0TiYHOT
XapaKTepUCTUK MTOpaHEeHb BHYTPIIIHIX CTPYKTYP ILLIMI 3aCTO-
COBYIOTBCS pi3Hi Kacudikarrii [9].

3a xapakTepoM paHOBOT'O KaHaJTy TIOpaHeHHS IIHi IO/~
JISIIOTBCSL Ha CJIiMi, HACKpPi3Hi (CerMeHTapHi, TiaMeTpasibHi,
TpaHCLEPBiKaJIbHi, SIKi MPOXOISTh Yepe3 cariTajibHy TIo-
IIUHY IIKI) Ta J0TUYHI (TaHreHuiaabHi). Ciin TakoxX Bpa-
XOBYBaTH JIOKaJIi3allit0 paHOBOTO KaHAaJIy BiTHOCHO 3aIlpo-
noHoBaHux e M.I. TTuporoBum Tprox 30H 1mui. 3oHa I,
sIKa 4acTo CITiBBITHOCUTHCS 3 BEPXHBOIO arlepTypoIo rpyei,
PO3TAIIOBYEThCS HUKYE MEPCHEINOAIOHOT0 Xpsilia 10 HIX-
HbOI Mexi mmi. 3oHa 11 3HaxomUThCA y cepenHiii YacTUHI Il
Ta MOIIMPIOETHCS Bil IEPCHETNOAIOHOTO Xpsiia 10 JiHil, 1110
3’€IHy€ KyTU HWXKHBOI 11ejenu. 3oHa 111 po3ramoByeThest
BUIIIE KYTiB HIDKHBOI IIeJIeIN 10 BepXHbol MexXi mmi. Heo0-

XiTHICTb TAKOTO MOy 00YMOBJIEHA TAKMMH ITOJIOKEHHSIMH,
SIKi 3HAYHOIO MipoOI0 BIUIMBAIOTh HAa BUOIp XipypriyHoi Tak-
TUKU: MO-TIEPILIe, 3HAYHUM PO3XOKEHHSIM MiXX 30HAIbHOIO
JIOKaJTi3alli€l0 paH i YaCTOTOIO YIIIKOMAXKEHHST BHYTPIllTHiX
CTPYKTYp LLIMI; HO-APYre, MPUHIIMIIOBOIO BiIMiHHICTIO Me-
TOMIB iarHOCTUKU OOCSITY YIIKOIKEHHS i1 OrepaTUuBHUX
TOCTYITiB A0 CYAMH i OpraHiB 1ui y 1iux 3oHax [11].

BincyTHicTth manux y miTepaTypi mpo Kiaacudikaiiro
BOTHENAaJIbHUX MOpPaHEeHb NI 3 YIIKOMXKEHHSIM IIUTO-
monioHoi 3ano3u (LI13) cmoHykana aBTOpiB po3poOUTHU Ta
BIPOBAIUTH KJiacu(iKallito BOrHEMaJIbHUX MOPAHEHb IINT
3 ymkomkeHHsaM 113, 110 Oyae 1ikaBUM IIIMPOKOMY KOJIY
BilICbKOBO-TTOJIbOBUX XipYyPTiB.

MeTa: po3poOKa Ta BIpoBaIKeHHs Kiacudikallii Bor-
HeTaJIbHUX TTOPAHEHD IIUT 3 YITKOKEHHSIM IIUTOTIOAIOHOT
3aJ103U.

Marepiaau Ta meToAU

V cTaTTi npoBeneHuli aHali3 00CTeXXeHHS Ta JIIKyBaHHS
BOTHENAJIBHUX ITOpaHeHb i 3 ykomkeHHsaM 1113 3a oc-
TaHHi TPY POKU B yMoBax BilicbKkoBO-MeIMYHOTO KJIiIHIYHOTO
uentpy [liBHiuHOTO periony KMC 3CY. Yci mauientu 0ynmn
YOJIOBIYOI CTaTi, Majid BOTHEMAJbHi OCKOJIKOBI TOPAaHEHHS
i, CepenHiit Bik manieHTiB craHoBuB 43,6 £ 0,8 poky.

VYci nauienTu Oyau OTJsSIHYTI, BUBUYEHI CKapru Ta aHa-
MHe3. BukoHaHi 1abopaTopHi 1OCTiIXKEeHHSI: 3aralbHOKJIi-
HIYHI aHaJIi31 KPOBi, cedi, OioXiMiuHMIT aHaJIi3 KPOBi, KO-
aryjorpaMa KpoBi Ha anaparax Respons 920 (HimeuunHa)
i Lab Analyt (Kurait), HumaClot Duo Plus (Himeuunna),
Labline 40 i Sunrise (ABCTpist) 3 TOTaTKOBUM 00JIaTHAHHSIM
BIORAD i BIOSAN. I'pynty kpoBi Ta Rh-dakTop Bu3Hava-
JIU METOJIOM CTaHJIAPTHUX CUPOBATOK.

AHaJli3 KpoBi Ha TOPMOHU (TPUMOATUPOHIH BiIbHUIA,
TUPOKCHUH BiIbHUM, TUPEOTPOITHUIT TOPMOH) BUKOHYBa-
JIM METOJOM iMYHO(PEPMEHTHOro aHali3zy Ha aHali3aTopi
LabLine-90. YnbTpa3ByKOBi AOCHIIKEHHS 1IMT BUKOHAHI
Ha amapari Logiq PSP910 (CILA, 2021).

MynpTHcHipabHa KOMIT'I0TepHa ToMorpadisi ToJoBHU,
1M1, OpTaHiB IPYIHOI KJTITKU Ta YepeBHOI MMOPOKHUHU, Ta3a
(MCKT ronosu, mui, OT'K ta OYII, ta3za) BUKOHaHa Ha
amapati Revolution EVO (2021) 3 kpokoMm ToMorpada 0,5 Mm
3 KOHTpacTyBaHHSIM Ta 6e3. PeHTreHorpadiyHi 1ocmimkeHHs
OTI'K ta OYII BukoHyBaIX 3a TOITOMOI'0OI0 KOMILIEKCY PEHT-
reHorpacdiuHoro giarHoctuaHoro KPJI-50 INDIASCOP-01
(Ykpaina). Bineoe3odaroractponyoaeHOCKOIis Ta Bifgeo-
OPOHXOCKOTTisl BUKOHYBAJIMCh Ha BiZICOEHIOCKOIIUHIl cuc-
temi Olympus CV-170, 2016, 17151 BUKITIOUEHHS YITKOIKEHHS
MMOPOXHUCTUX opraHiB. Enekrpokapmiorpadito npoBoamimn
Ha enektpokapaiorpadi XAl PEOK (Ykpaina).

JIst 1iarTHOCTUKM Ta BUOAJEHHST (DepOMarHiTHUX CTO-
POHHIX TiJ1 32aCTOCOBYBaJIi Habip XipypriyHOTO iIHCTPYMEH-
Ty, po3po0biieHuil y BilicbkoBO-MeaMYHOMY KJIiHiYHOMY
ueHtpi [liBHiYHOTO perionHy.

PesyAbTaTH

3a HalIMMM JTaHWUMU, 3a JIOKaJTi3alli€l0 BOrHETaIbHi 110~
paHEeHHS 1K1 TparvistioThes y 2,1 % BUMNANKIB.

YacToTra BorHenajabHUX MOPaHEHb U1 3 YITKOIKEHHSIM
1113 3a pokamu (2022, 2023, 2024) craHoBuTb 5,2; 9,3; 8,7 %
(puc. 1).
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PucyHok 1. Yacrora BorHenasibHUX rnopaHeHb LUNi
3 YLWKOAXEHHSAM LYUTOMNOAI6HOI 3a51031

Yacrora ymkomkeHb L3 BorHenaabHOTO MOXOMKeH-
HS 3a OCTaHHI JBa POKU 30iJIbIINIIACK, 11O TIOB’SI3aHO i3
3aCTOCYBaHHSM ITPOTUBHUKOM JIPOHIB. Y cepeHbOMY, 3a
HaIlMMU JaHUMU, yiukokeHHs L3 cepen BorHenajibHUX
MOpaHEeHb M 3 YIIKOIKEHHSIM ITOPOXHUCTUX Ta MapeHXi-
MaTO3HMX OpraHiB CTaHOBUTH 7,5 %.

‘0

rS

Oco0MBOCTI iarHOCTUKU: MPU BOTHETAJTbHUX MOpa-
HeHHsIX i BUKoHyeThcst MCKT 1mui Ta 3a moka3aHHSIMU
MCKT mmi 3 KoHTpacTyBaHHSAM. YacTillle yIIKOIKYEThCS
pa30M i3 3aJ103010 ITUTOIOMIOHWIA XPSIII, CYIUHU, pinire —
ropTaHb, Tpaxesl, CTPaBOXij Ta MariCTpajbHi CyIMHM IIUi.
3aBnsgku HakonmuyeHHIO Homy L3 BimOyBaeThcst Kpalia
Bi3yaJtizallist yIIKOIKEeHUX OUISTHOK (puc. 2).

Kiacudikaiisa mobymoBaHa Ha OCHOBI TaHUX IIOAO
00cATy YIIKOIKEHHS, BiIMOBIAHOI TAKTUKM JIIKyBaHHS Ta
MOXJIMBOI 3aMiCHOI TOpPMOHAJILHOI Tepartii (Ko He 0yJ10
il MpU3HaYeHO 0 TOPAHEeHHSs), SIKi PO3MO/iJIEH] 3a KJacaMmu
(Tabm. 1).

3ajiexkHO Bifl XapakTepy yIIKopKeHHs Tpasmu L3 momi-
JISTIOTBCSI Ha Pi3Hi Ki1acu. AHaJi3 YaCTOTU LIUX YIIIKOIKEHb,
HaBeIeHUI Ha pUC. 3, CBIMYUTH MPO iX CHiBBIMHOIICHHS Ta
po3Moia 3a cTyneHeM TsikKocTi. Lle no3Bossie kpaiiie 3po-
3YMiTH eITiAeMiOJIOTiI0 TAaKMX TPAaBM i pO3pOOUTH BilMMOBiIHI
MPOTOKOJIN JTIKyBaHHSI.

5 o A

PucyHok 2. MCKT umi B aHriopexxumi npy HagXxo[XeHHi MopaHeHOoro: 03HaKu yLUKOAXEeHHS NiBoi YacTku L3

3 YNCJTIEHHUMU CTOPOHHIMU Tinamu (MeTaneBuMmN ocKosikamu): A — akciasnibHa npoekuyisi; 6 — kopoHapHa
npoekuyisi; B — caritranbHa npoekuyis; I — 3D-mopentoBaHHs

Ta6nnys 1. Knacuepikayiss BOorHenasnbHUX nopaHeHb LYNTONOA[I6GHOI 3a51031

PucyHok 3. Yactora yLukoaxeHb
wuTonogi6bHoi 3a103u 3a Knacamm

3amicHa ropMoHanbHa
Knac 06car yLKOAXKEeHHs TakTuka Tepanis
| 3abin KoHcepBaTmBHa Hi
MoBepxHeEBE YLLKOOKEHHS .
I (8o 0,5 cm rmM6urHOIO ) MXO paHu Hi
I Mnboke yLIKOOXKEHHS, KnuHonogi6bHa abo KparoBa pe3ekKLis, Hi
00 50 % 4acTku pesekuis nontoca abo nepeLunmnka
v 6?;1:3?5&%80%)':2‘”;?(’” lemiTnpeoigekTomis Moxnumsa
\ PoaTpoLueHHs 3ano3u TupeoigekTomis O60B’a3KkoBa
34% 3a 00csITOM YIIKOMXKEHHSI po3Mmoia Takuii: I kimac —
. 3a6iit 113, 11 k1ac — moBepxHeBe ymkomkeHHs (10 0,5 cm
20,7 % rmbuHow ), 111 kirac — mmboke ymkomkeHHs, 10 50 %
34,3 % | knac gacTku, 1V xac — rimmuboKe yHIKOMKEHHS, GilbIle HixX
: ::Imao 50 % vactku, V kiac — postpoiueHHs L3.
Knac 3a kjacoMm yacTtoTta ymkomkeHb L3 posnonineHa:
m |V knac .
OV knac Il knac — 41,4 %, 1 knac — 34,3 %, 111 knac, kiuHomoaiOHA
abo KpaiioBa pe3eKllisi, pe3eKuis moJroca abo nepeunmika —
41,4 % 20,7 %, 1V xnac, remitupeoinexromiss — 3,4 %, V kiac,
tupeoinekToMis — 0 %. Yci nopaHeHHs Oy OCKOJIKO-

BUMMU. [305b0BaHUX MopaHeHb 1113 He BU3HAYAIOCh, 110
MOB’s13aHO 3 il aHATOMIYHUM pO3TalllyBaHHSIM.
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PucyHok 4. IHTpaonepayiviHi AaHi npu BorHenasabHUX MopaHeHHSIX LUNi 3 YLUKOAXEHHAM LUUTOMOAI6HOI 3a5103u.
BorHenanbHe yLIKOAXEHHS WuTonofiéHoi 3ano3n: A — | knac; b — Il knac; B — Ill knac

3a TakTukolo gikyBaHHs: 11 xiac, mepBuHHA XipypriuHa
06pobka (ITXO) panu — 41,4 %, I Kiac, KOHCepBaTHBHA
teparia — 34,3 %, 111 knac — 20,7 %, IV xnac — 3,4 %,V
kinac — 0 %. 3amicHa ropMoHaIbHa Teparist OyJia mpu3Ha-
yeHa naitieHTaM 3 IV ki1acom yepes Mics1ib miciisg onepaTuB-
HOTO JIIKyBaHHSI Ha IMiICTaBi 0OCTEXXEHHSI TOPMOHAJIBHOTO
crartycy.

IaTpaonepaniiibi qaHi mpy BOrHEMaJIbHUX ITOPAHEHHSIX
mui 3 ymkomkeHHsm 113 Hanani Ha puc. 4.

CepenHiii TepMiH JiKyBaHHs ctaHoBUB 10,2 + 1,3 mo6u.
YcknanHeHb Mmiciist onepaTuBHUX BTpyvaHb Ha 113 He Oyio.

O6rosopeHHs

IcHyroua kiacudikarist [12] ymkomxkens L3 Ta 6oiio-
Boi TpaBMH [13] i3 ypaxyBaHHSIM HaOyTOro IOCBimy BxKe He
3a/10BOJIbHSIE BiliChKOBO-TIOILOBUX XipypriB. Tam BincyTHsI
nerajizaiis ymkomkeHb L13.

ITporoTunom s ¢opMyBaHHS Kiacudikariii yirko-
mxeHb 1113 € AAST-OIS classification BcecBiTHBOTO TO-
BapucTBa ekcTpeHoi xipyprii (World Society of Emergency
Surgery), AMepuKaHCBhKOI acoliallii Xipyprii TpaBMu
(AAST) [14, 15], ska Oyna po3LIMpeHa 3a paxyHOK Xipyp-
TiYHOT TAKTUKMU Ta TIPOBEJACHHS 3aMiCHOI TOPMOHAJIBLHOT
Tepartii.

AHaToMivHi Ta ¢izionoriuyni ocoonuBocti L3 MaoTh
BPaxoOBYBaTUCS MPU MPUNWHSTTI pillleHHS 11010 00CsTY
onepaTuBHOro jikyBaHHs 13 mpwm ii ymkomkenHi. 1113 €
HeMapHUM €HIOKPUHHUM OPraHOM, TOMY Bil obcsry pe-
3eKIIii 3aJeXXNTh MOXKIMBA 3amicHa Teparis [16]. V kimac
yikomkeHHs 113 y Halmx crmocTepexkeHHsIX He TParIsiB-
¢, ajie BiH MOXJIMBUI, TOMY TaKi VIIIKOIK€HHS BUIIJIEHi B
OKpeMUii KJac.

Binbie Hixx 10 pokiB y mpakTulli XipypriB YKpaiHu
3aCTOCOBYETHCSI CyJaCHUN XipypriyHWM MarHiTHUN iH-
CTPYMEHT XapKiBCbKOTO BUpOOHULTBA [17], siKuii po3mo-
MiJeHU TTo0 TphOoX Habopax. 3aCTOCYyBaHHSI MarHiTHOTO
XipypTiYHOTO iHCTPYMEHTY J03BOJISIE MAJIOTPABMATUIHO
BUIAISTH (hepOMATHITHI CTOPOHHI TiJIa pi3HOI JIoKaJi3allii,
30kpema i3 L113.

BucHoBkMU

BorHenasnbHi mopaHeHHsI U 3 YIIKOIKEHHSIM IIIUTO-
noni0HOI 331031 € PiIKiCHOIO MaTOJIOTIEO.

3anponoHoBaHa Kiacuikallis yIIKOMIXKEeHb IIUTOIIO-
NIOHOI 3271031 103BOJISIE BUSHAUUTUCS 3 JTIKYBAJIbHOIO TaK-
THUKOIO Ta IIPOTHO30M.

AHatoMiuHi Ta (iziosoriyHi 0COOIMBOCTI IIUTOIOAIO-
HOI 3aJ1031 ITOBMHHI OpaTucs 10 yBaru Ipy orepaTUBHOMY
JIIKyBaHHI Ha IMUTOIOAIOHIH 321031 TIPH 11 YIIKOIKEHHI.

OrnepaTuBHi BTpyYaHHs 3 MPUBOAY YIIKOMKEHb 1M~
TornoaioHoi 3am03u ciin npoBoauTy Ha piBHi ROLE IV 3a
HasIBHOCTI BiAITOBiMHUX (haxiBLIiB Ta 001aaHAHHSL.

KoudaikT inTepeciB. ABTOpU 3asBJISIIOTH PO BiICYTHICTh
KOH(DIIIKTY iHTepeciB Ta BlIacHOi (piHaHCOBOI 3alIiKaBIECHO-
CTi TIpY MiATOTOBII JAHOI CTATTI.

Buecok aBtopiB. E.M. Xopoiyn — aBrop imei; I.A. JIy-
piH — KOHIeTNis i Au3aitH gociimkeHHs; B.B. Maka-
poB, H.}O. CemokoBa — penakiiist crarri; K.B. Mictopa,
10.B. bynin, b.M. YepHoOinb — HamaHHSI MaTepiany;
B.B. Heronyiiko — HamucaHHsI CTaTTi.
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Classification of gunshot wounds
of the thyroid gland

Abstract. Background. The article analyzes the examination and
treatment of gunshot wounds of the neck with damage to the thyroid
gland (TG) over the past 3 years in the conditions of the Military

Medical Clinical Center of the Northern Region of the Medical
Forces Command. The aim is to develop and implement a clas-
sification of gunshot wounds of the neck with damage to the TG.
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Materials and methods. All patients were male, had gunshot shrapnel
wounds of the neck. Laboratory tests were performed, as well as
ultrasound examination of the neck, multispiral computed tomogra-
phy of the head, neck, chest and abdominal organs, pelvis with and
without contrast, X-ray examinations of the chest and abdominal
organs, video esophagogastroduodenoscopy and video bronchosco-
py, electrocardiography. Results. The frequency of gunshot wounds
to the neck with damage to the TG by years (2022, 2023, 2024) is
5.2,9.3, 8.7 %. It has increased over the past 2 years, which is asso-
ciated with the use of drones by the enemy. On average, according
to our data, thyroid injuries among gunshot wounds to the neck
with damage to hollow and parenchymal organs account for 7.5 %.
The classification is based on the extent of the injury, appropriate
treatment, and possible hormone replacement therapy (when it was
not prescribed before the injury), which are distributed by class. The
distribution by the extent of damage is as follows: class I — contu-
sion of the TG, class II — superficial damage (up to 0.5 cm deep),
class 111 — deep damage, up to 50 % of the lobe, class IV — deep
damage, more than 50 % of the lobe, class V — crushing of the TG.

The frequency of thyroid injuries is distributed by class: class I1 —
41.4 %, class I — 34.3 %, class 111 — wedge or marginal resection,
pole or isthmus resection: 20.7 %, class IV — hemithyroidectomy:
3.4 %, class V — thyroidectomy: 0 %. All injuries were shrapnel.
Isolated injuries of the TG were not identified, which is associated
with its anatomical location. According to treatment, class 11 —
primary surgical wound treatment: 41.4 %, class I — conservative
therapy: 34.3 %, class 111 — 20.7 %, class IV — 3.4 %, class V —
0 %. Hormone replacement therapy was subsequently prescribed
to patients with class IV. The average duration of treatment was
10.2 = 1.3 days. Conclusions. Gunshot wounds of the neck with
damage to the TG are a rare pathology. The proposed classification
allows us to determine the treatment and prognosis. The anatomical
and physiological features of the TG should be taken into account
during surgical treatment for thyroid injury. Surgical interventions
for thyroid injuries should be performed at the Role 1V with the
availability of appropriate specialists and equipment.

Keywords: gunshot wounds of the neck; thyroid injury; classifi-
cation
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Cokonoa A.K., benbyiHa KO.b.

AY «IHCTUTYT EHAOKPUHOAOTI TQ OBMIHY peyosuH iM. B.l1. Komicaperka HAMH YkpaiHu», m. KuiB, YkpaiHa

TepaneBTUYHMN NOTEHLLIOA KOMOGIHOBAHOT
HYTPULLEBTUYHOI Tepanii B peryAsuii rAikemii
npu LYKpOBOMY Aiaberi.
Pe3yAbTATU KAIHIYHOTO AOCAIAXKEHHS

Pe3tome. CknagHicTb naTtoreHeay LyKpoBoro giabety Ta Heo6XigHICTb Teparii pOTSroM BCbOIro XUTTS 06YMOB-
JIH00Tb MOTPEOBY B MOLLYKY 6€3MeYHUX | €(DeKTUBHUX AO[ATKOBMUX 3aC06iB NiaTPUMKN METabosliHHOro KOHTPOJTO.
HyTpuyeBTuku 3 SOBEAEHOO riMOrfiiKeMiYHOK aKTUBHICTIO € MEPCMEKTUBHUM HarNpsIMKOM Liei O[AaTKoBOI cka-
A0Boi. 3 ornsfy Ha 6aratoghakTOpHICTb LyKpOBOIo giabety BUKopUCcTaHHSA JieTn4Hoi gobasku LLlyrapn («bixenc»,
VkpaiHa), 4o cknapny siKoi BXO[ATb POCMHHI KOMIOHEHTU, MIKOMIHAT XpoMy Ta BitamiH D, BriivBae Ha OCHOBHI
naTtoreHeTnYHi f1aHKn 3axBOPIOBaHHS, 30Kpema rnocTrpaHgiasribHy rikemito, cekpewito IHCYniHy, iHCyniHopeanc-
TEHTHICTb Ta 3ana’sibHi ripoyecy. KiiHiYHi CrioCcTepexeHHs nigreepannv ii 6eaneky y ctaHaapTHOMY [O3YBaHHI K
JOMOBHEHHS [JO OCHOBHOI Tepanii, 6€3 3Ha4H1X robi4HMX eqheKTiB i KonmBaHb r7ikemii. BogHo4ac aisi octato4Horo
nigTBEPAXXEHHSA €CheKTUBHOCTI Ta JOBrOCTPOKOBOI 6€3reKn HeobXigHi MacLUTaOHILLi Ta TpuBasliLLi JOCAKEHHS,

30KpemMa KOHTPOJIb IJ1IKOBaAHOIro reMorsiobiHy, 6ioXiMiYHUX Ta aHTPOMOMETPUYHUX MOKA3HUKIB.
Knro4yoBi cnioBa: HyTpueBTMYHa Teparnis; LyKpoBui fiabeT; nocTrnpaHgiaibHa riiikemis

Bctyn

Lyxkposuit niadet (LIJ1) 3anuiiaeTbcsi OnHUM 3 Haki-
MOILIMPEHIIINX XPOHIYHUX 3aXBOpIOBaHb cydacHOCTi. LIJI
HaJIeXUTh 10 CUCTEMHHUX 3aXBOPIOBAHb, 1110 MOPYIIYIOTh
YUCJeHHI MeTa0OoJIiuHi MPOLeCH, MPU3BOASYM 10 Tilep-
IIiKeMii BHACIZOK HeAOCTaTHBOI CEKpellil iHCYJIiHY, iHCY-
nmiHope3ucteHTHOCTI (IP) abo moegHaHHs 060X (haKTOpiB.

CyuacHi crangapTu JikyBaHHs 111 BKiIoyaloTh MOIM-
(ikartito criocoOy XUTTS, TieTOoTEparito Ta (hapMakosoriyHe
JikyBaHHS. CKJIaJHICTh IMaTOreHe3y 3aXBOPIOBAHHS Ta HE-
OOXiTHICTD Teparii IPOTSITOM BChOTO KUTTS 00YMOBIIOIOTh
noTpedy B MOLIYKY 0e3MeuHMX i e(PEKTUBHUX 10JaTKOBUX
3ac00iB MATPUMKU MeTa00IiYHOro KoHTpoiao. Hyrpuie-
BTUKU 3 JOBEIECHOI TIMOMTIKEMiYHOKO aKTUBHICTIO € TIep-
CIEKTUBHUM HaIPSIMKOM i€l JOJaTKOBOI CKJIad0BOI.

OrasA AiTepartypu T O6I'PYHTYBAHHS
BUGOPY KOMOIHaLT
EKCTpCIKT AMCTI ADKMMHeMU
(Gymnema sylvestre)

EKCTpaKT JIUCTA I2KUMHEMU MICTUTBH aKTUBHI caro-
Hil—[l/l, K1 3MCHIIYIOTb BCMOKTYBAHHSA I'NTIOKO3U B KMIIIECY -
HUKY Ta OJIOKYIOTb PELeTITOPU COJIOJKOTO CMaKy, Mpu-

THiYyIO4YU TATY A0 1ykpy [1]. CucreMaTUuyHMIl OrJIsaa Ta
MetaaHani3 Devangan et al. (2021), mo Bkitouas 10 go-
caimkeHb 3 419 maiieHTaMu, BUSIBUB CTATUCTUYHO 3HAYY-
111e 3HUXEHHS PiBHS IVIIOKO3M KPOBi HATIIE, MOCTIPaH-
NiaqbHOT IiKeMmii Ta riikoBaHoro remorjo6iny (HbA c)
B cepenHboMmy Ha ~ 0,4 % TOpPIBHSIHO 3 BUXiTHUM piB-
HeM (p < 0,0001) y xBOopuX Ha LIyKpOBUIii AiaGeT 2-T0 TUITY
(LA2) 2]

Binbin misHiit meraananiz M. Zamani et al. 2023 poky
¢okycyBaBcsl Ha KapaioMeTaboliuHUX (pakKTopax pU3MKY i
TMOBIIOMJISIB TIPO 3HUKEHHSI PiBHS TJIIOKO3U HATIIE, XOJie-
CTEPUHY JIIMOMPOTEIHiB HU3bKOI IILTBHOCTI, TPUTJIILIEPUIiB
i apTepiaJIbHOTO TUCKY IIPY 3aCTOCYBAaHHI JDKMMHEMHM, XOUa
1 OyJ10 3a3HAYEHO, 1110 BKJIIOYEHI paHIOMi30BaHi KJIiHi4-
Hi nocrimxenns (PKJI) 6ynu pi3Hoi sikocti [3]. HeBenuki
KJIiHIYHI BUTTPOOYBaHHSI TiATBEPIKYIOTh 11i BACHOBKU: B
onHomy PKJI 400 mr/meHb IKMUMHEMU, TIPU3HAYEHOT Ta-
mientam 3 LI 1-ro tumry (LI 1) mpoTsirom 18—20 Micsmis,
MOJIMIIKWIN piBeHb II0Ko3W HaTiie Ta HbA c [4].

I[Ipodins Oe3nexu XxapakTepU3yETbCS BiICYTHICTIO
Ccepiio3HOI TOKCUYHOCTI TIpU TPUBAJIOMY 3aCTOCYBaHHi 10
1—2 pokiB [5]. He3HauHi moGiuHi epeKTr BKIIOYAIOTh JIETKi
IIJTYHKOBO-KMIIIKOBI po3iaau abo MeTaJeBUid MpucMak.
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3BaxkalouM Ha 30aTHICTb JKUMHEMU ITOCUIIOBATHU MIif0 iH-
CyJIiHy, HEOOXimHUI MOHITOPMHT IJIiKeMii Mpy MOEAHAHHI
3 IPOTUAia0e TUUHUMMU IIpernapaTaMM.

EKCTPOKT NAOAIB FipKOi AUHI
(Momordica charantia)

Ilnoau ripkoi AMHI MIiCTSITh KOMILJIEKC Oi0JOTiYHO
aKTUBHUX CTIOJIYK 3 TiMOTJiKEMiYHUMM BJIIACTUBOCTSMMU.
OCHOBHMMU KOMITOHEHTAMM € XapaHTHUH (CTepOiIHUIA ca-
MOHIH), BilIMH Ta iHCYJAiHONOAIOHM TToinenTua (moJi-
nentua-I1, abo «poCIMHHMI iHCYTiH»), SIKi JEMOHCTPY-
J0Th BUPaXEeHY aHTUIia0eTUYHY aKTUBHICTb [6]. XapaHTUH
MOCWIIOE TiepudepruyHe MOTJIMHAHHS TII0KO3U Ta CUHTE3
[JIIKOTeHY B MEYiHIli, M’s13aX i XXKUPOBiil TKAHUHI.

M’SIKOTB i HACIHHS MiCTSITh TaKOXK BilITH, TPUTEPIICHOIAN
Ta (PJIABOHOIM, SIKi CTUMYJTFOIOTb CEKPELIit0 iHCYJTiHY [3-KITiTh-
HaMM IiIIUTYHKOBOI 3aJ1031 Ta iHTiOyI0Th BCMOKTYBaHHSI TJTIO-
KO3M B KUIIIEYHUKY Yepe3 MPUTHIUCHHST Q-TIIIOKO3KAa3Hu [6].

Cucrematuunuii ornsga E.L. Peter et al. moBigoMm-
JISIB TIPO TIO3UTMBHUI BIJIMB Ha PiBeHb TIIIOKO3M TLIa3-
mu Hariie (~ 0,7 MMOJIb/J1), MOCTIPaHAiaIbHOT MIiKeMil
(~ 1,4 mmonb/n) Ta HbA ,c (aGcositoTHE 3HUXKEHHS Ha
~ 0,26 %) nopiBHSIHO 3 ru1ane6o [7].

Excrpakt mioniB Momordica charantia neMoHCTpye
Io0puii Ipodink mepeHoCuMOocCTi y mopociux. Cucrema-
TnyHi orysiay PK/I He MOBimOMIISIIOTH PO cepito3Hi MOOiuHi
edeKTH, TToB’s13aHi 3 fioro BXuBaHHIM. HaitgacTimmmmu mo-
GiuHMMU eheKTaMMU € JIETKi IUTYHKOBO-KMIIIKOBI CUMIITOMM
(6inb y XKMBOTI, miapest, 3MyTTs), SIKi 3a3BUYall € TUMYACOBH-
MU [7]. BaxsmBUM 3acTepeXXeHHSIM € PU3UK FeMOJTITUIHOT
aHeMii B oci0 3 aeilmnTOM IIII0K030-6-(ocdaT-aerigpore-
Ha3W yepe3 HasIBHICTh BIIMHITOAIOHMX CIIOJIYK Y HAaciHHi [8].

EKCTPOKT AUCTS 6AHOOU
(Lagerstroemia speciosa)

Jluctsa 6anabu Garate Ha KOpO30JIOBY KUCIOTY — TPH-
TEPIIEHO1, SIKWI Jli€ SIK iHCYJIiHOCEHCUOiTi3aTop, MoCcu-
Jo10un pochopuIoBaHHS Ta CUTHAJIi3allil0 iHCYTiHOBUX
PELETNTOPIB i CIIPUSIOUM HAIXOKEHHIO TIIFOKO3U B KJIITUHU
[9]. lonaTkoBo enaroTaHiHu (30KpeMa, JarepcTpoeMiH)
MOJIITIIYIOTh MeTa0O0JIi3M INTIOKO3M IUISIXOM iHTiOyBaHHS
KUIIKOBUX (DEPMEHTIB Q-aMiia3u Ta Q-TJII0KO3U1a31, 3MEH -
LIYIOYHY ITOCTIpaHIiaIbHi MiKK TaikeMii [10].

Kniniuni BUnpoOyBaHHST TpUBaJIicTIO 10 12 THXXHIB Ta
OJIHEe BiIKPUTE AOCJiIXKEHHS IPOTSATOM OJHOIO POKY He
BUSIBWIN 3HAUHUX MTOOIYHMX eDeKTiB. ZKUTTEBI TOKa3HUKH,
(YHKIIisI TeYiHKKM Ta HUPOK, MOKA3HUKU KPOBi 3aIUIIAIACS
B Mexax Hopmu [10].

EKCTPOKT KopeHs Kypkymu (Curcuma longa)

KypkyMiH, OCHOBHa aKTMBHA CITOJIyKa KYpKyMU, TIpO-
SIBJISIE TIOTY>KHi MPOTH3aIiajibHi Ta aHTUOKCUIAHTHI BIaCTH-
Bocri. Mloro aHTumiabetnaHmit eheKT peanisyeThest oroce-
pPeNKOBaHO Yepe3 MPUTHiYeHHsI Mpo3anaibHUX IIUTOKIHIB
(TNF-a, IL-6, IL-1pB), sxi cnpustiots 1P [11]. Kypkymin
TaKOX HEWTpasidye akTUBHI (DOPMU KHMCHIO Ta TiABUIIYE
piB€Hb AaHTUOKCUIAHTHUX (DEPMEHTIB, 3MEHIIIYIOUM OKHUC-
HUIi cTpec y TKaHuHax [12].

3MEHIIYI0YM CUCTEMHE 3aMajeHHs Ta OKMCHE TMOIIKO-
TDKEHHST, KYPKYMiH CTBOPIOE MeTa0OJIiYHE CepeTOBUIIE IS

e(eKTUBHIIIIOI [ii iHCYIIiHY Ta 3aXUCTy B-KITUH ITiIILTYH-
KoBoi 3ayio3u [11]. Icnye Ginbine Hixx gecaTok PKII mono
LI a6o MeTaboIiYHOro CUHIPOMY, SIKi MiATBEPIKYIOTh CTa-
TUCTUYHO 3HAYYIIE MOJIMIIEHHS TIiKEMiYHUX MMOKA3HUKIB
IpU 3aCTOCYBaHHi KypKyMiHy [12].

KypkyMiH xapakrepu3yeTbcsi BUCOKUM TIpodisieM 6e3-
MEeKU, He BIUIMBA€E Ha (PYHKILiO MeYiHKM a00 HUPOK i 4acTo
TTOJIIMIITYE TIEYiHKOBI (pepMEHTH 3aBOSIKU IPOTU3AIIAIbHIN
nii. IToTeHLiliiHa B3aEMOIis MOXXJIMBA 3 aHTUKOATYJISTHTaMU
MPU 3aCTOCYBAHHI Y BUCOKMX J03aX.

MiKOAIHOT XpOMy

XpoM cripusie onTuMi3allii iHcy1iHOBOI (pyHKIIii Ha KTi-
TUHHOMY PiBHi, TTOJIMIIYIOYX IMTOIJTMHAHHS TJIIOKO3U KITiTH-
HaMu IIpY 3a1aHOMY piBHi iHCymiHy. [1puitom mo6aBoK Xpomy
aCOIIIOETHCS 31 3HMKEHHSIM OKMCHOTO CTpecy Ta MapKepiB
3aMajeHHs, 110 JOJATKOBO MOJIMIIYE YyTJIMBICTh 10 iHCY-
JliHy. XpoM OyB aetajnbHO nociimkenuii mpu LIJ12 ta IP y
pamkax PKJI Ta kinbKox meTaaHamiziB [13—15], ski miaTBep-
JOKYIOTB TTIOMipHeE, ajleé CTaTUCTUYHO 3HAYYIIE TIOJITIIIeHHS
KOHTPOJTIO IUTiKeMil IpY 3aCTOCYBaHHi JOOABOK XpOMY.

[likoniHaT XpoMy IEMOHCTPYE Kpally 0iogOCTYIIHICTh
MOPiBHSIHO 3 IHIKUMU (popMaMu (HaPUKIIaa, XJIOPUIOM
XpOMY) Ta BUCOKUI Mpodisib 6e3MeKr B peKOMEHIOBaHUX
J03ax.

Bitamin D

Peuieniropu Bitaminy D HasiBHI Ha 3-KJIiTUHAX MiIIUTYH-
KOBOI 32J103U Ta B 0araTbox TKaHWHAX, 1110 pearyloTh Ha iH-
CyJiiH (M’s13u, Xup). Y niepudepruyHuX TKaHWHaX BitaMiH D
MOK€ TOJIIIIIYBAaTH YYTJIMBICTh A0 iHCY/IiHY, MOIYJIIOIOUN
KaJIbI[iEBUIA TIOTIK Ta 3MEHIITYIOUM 3amajeHHs [16].

HenocratHicTh BiTaminy D moB’sizaHa 3 MiABUILIEHUM
PiBHEM I1apaTUPEOiTHOTO TOPMOHY, SIKUI MOXKE CIIPUUUHSI-
™ IP. Kpim Toro, Bitamin D Mae imyHOMOAY TI0104Y 10 —
IOM "SIKIIIY€E Mpo3arajbHe cepenonulle (3HmkeHHsT TNF-a,
IL-6), mominmyouun nepenavy iHCyJiHOBUX CUTHAJIB [16].

Iosa xonekanbuudepony 600 MO € 6e3neuHoro 6a3o-
BOIO 03010, 110 BiAIIOBiZa€ MIOAEHHIN MOTpedi Ta 3HAYHO
HUKYA 32 TOKCMYHMI piBeHb. [ToTeH11iiiHi mob6iuHi ehekTn
MiHiMaJIbHi, IIPOTe 0COOM 3 TPaHYJIEMaTO3HIUMU 3aXBOPIO-
BaHHSIMU 200 TIEPBUHHUM TilleprapaTupeo3oM MoTpedyoTh
00epeXXHOCTI.

Haeedeni dani npo pocaunni excmpakmu, NiKoAiHam Xpomy
ma éimamin D demoncmpyoms ix nomernuian y npoginaxmui
ma koumponi LlJ]. 3eaxcarouu na myavmugpaxmopny npupo-
dy namoeene3sy LI, kombiHoearuil nioxio 3 UKOPUCMAHHAM
KOMHOHEHMI8 3 PI3HUMU MeXaHizmamu 0ii Modce 3a6e3neuumu
CUHepeemuYHUll mepanesmu4Huil eghexm.

Merta A0CIiIKeHHS: BUBUUTU TepareBTUIHUIM ITOTEHITial
KOMOiIHOBaHOI HYTPUIIEBTUYHOI Tepartii B peryJsiiii rikemil
IpU IIyKPOBOMY Jia0eTi.

Marepiaau Ta metoaun

Ha 6as3i Bigninenus miaderonorii 1Y «IHcTUTYT eH-
MIOKpUHOJIOTii Ta 00MiHy peyoBMH iM. B.I1. KomMicapenka
HAMH VYxpainu» Oyno npoBeneHe NpsMe BiIKpUTe I10-
ciimxeHHs 3a yyacTto 33 nauienTis 3 LI (18 yonoBikiB Ta
15 XiHOK), cepenHiii BiK KX cTaHOBUB 57 pokiB. Cepen
Hux 24 magienTy manu LIJI2 ta 9 — LIJI1.
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VYciM nanieHTaM MpoBOAMIIOCS CTaHIapTHE (i3MKaIbHEe
00CTeXEeHHSI 3 BABHAYEHHSIM aHTPOITIOMETPUYHHX ITapaMeTpiB
(Mmaca Tina, po3paxyHok iHaekcy macu tita, IMT). 13 33 ma-
wieHTiB 21 maB cyrytHe oxupinHsa (IMT nonan 30 kr/m?) Ta
11 — nagmumkony Bary (IMT Bin 25 no 29,9 xr/m?).

BumMiptoBaHHSI piBHSI TJTFOKO3M HATILIE TTPOBOIMIIOCS TPUYi
BriponoBx gocuimkeHHst (1, 10 Ta 30-it nenb). Cranmapr-
He JJabopaTopHe 0O0CTEXKEHHS Ha TIOYaTKy CITOCTEPEKEHHS
BKJTIOYAJIO: 3arajibHUIi aHaJli3 KpoBi 3 Bu3HaueHHsM [IIOE,
piBHs1 HbA ¢, 3aranbHoro xonectepuny (3XC), KpeaTnHiHy Ta
PO3paxyHKOBOI IIBUIKOCTI KIy60uKkoBoi (ibrpartii (LLTKD).

Vci yuacHUKU OTpuMYyBalIM aieTuuHy no6asky Ilyrapx
(«bixenc», Ykpaina) y craHgapTHOMY 103yBaHHi: 1 Tabier-
Ka Ha 100y MPOTSIrOM OJHOTO MicCsIIsl SIK JOTIOBHEHHSI JI0
ocHoBHOI Teparii LI/I.

Hietnuyna no6aska Illyrapa («bixenc», YkpaiHa)
MiCTUTh KOMOiHAIIi0 POCIMHHUX €KCTPAKTiB Ta HyTPIEHTIB.
1 TabyieTka MiCTUTh TaKi aKTUBHI KOMITOHEHTH:

— eKCTpaKT JUCTS IXKUMHEeMU (ITOPOIIKONOAiOHMIT) —
300 mr;

— eKCTpaKT IUIOMiB IpKoi AMHI (MOPOIKONOAIOHNIT) —
300 mr;

— EKCTPAaKT JIMCTS 6aHabM (TMOPOIIKOIMOMiOHNIT) —
200 mr;

— eKCTpaKT KOpeHsI KypKyMu — 25 Mr (95 % KypKyMiHy);

— xpoM — 50 MKT (y popMi IiKOJiHATY XPOMY);

— BitaMid D (xonexkanbuncdepon) — 15 mkr (600 MO).

Pe3yAbTaTU TO OGroBOPEHHS
CuHepreTnyHnm epekT KoMGiHaLii
KOMIMOHEHTIB

Koxen inrpegieHT popmynu Lilyrapn («bixenc», Ykpa-
1HA) CIIpaBJisI€ aHTUAIAa0CTUYHY Mil0 Yepe3 Pi3Hi MeXaHi3MMU,
IO TIPU MOEAHAHHI MOXe 3a0€3MeYUTH CUHEPreTUIHUI
edexT.

3MeHIIeHHSI BCMOKTYBaHHS TJIIOKO3U B KUILIEUHUKY
(mxuMHeMa, 6aHaba) 3HUXKYE MOCTIpPaHIiaabHi MiKM TJIi-
KeMii OIHOYACHO 3 MOJIIIIeHHSIM CeKpellii iHCYJIiHY i 4yT-
JIMBOCTI 10 HbOTO (BiTaMiH D, Xpom), 1110 morioMarae opra-
Hi3My e(eKTUBHillle yTUIi3yBaTH I1oKo3y. [IpoTusamnanbHa
Ilist KypKyMiHY Ta JIiliIoMOIy/TI00unii epeKT TIodiB ripkoi
JIMHI yCYBalOTh MOLIMPEHI CYMyTHi (haKTopu pU3MKY (IMCTi-
MiIeMiro Ta XpOHIYHE 3aITajIeHHS), 110 CIIPUSIE TOJIIMIIICHHIO
3araJibHOro0 MeTabOoJiYHOTO KOHTPOJTIO.

Mpodinb 6e3neku KOMOIHALIT

BaxxiuBo 3a3HaYMTH, 1110 KOMIOHEHTH (POPMYJIU HE Ma-
I0Th TOKCUYHUX e(DEKTiB, 110 NepeKpuBatoThcst. OCHOBHUM
3acTepekKeHHSIM IPU BUKOPUCTaHHI KOMOiHOBaHMX 3aC00iB
€ TTOTEHIIiaJ TTOCUJICHOTO TIMOIIiKEeMiYHOTO e(heKTy, 110
MoTpedy€e peTeIbHOr0O MOHITOPUHTY Y MAIEHTIB, SIKi OT-
PUMYIOTH IIPOTUIiabeTUUHY Tepariio. [Ipore mo3yBaHHS
komroHeHTiB Llyrapn («bixenc», YkpaiHa) ekBiBaJeHTHe
IMOPOTrOBUM TepaIreBTUYHUM J103aM, 1110 3ar00ira€ BUHUK-
HEHHIO HaIMipHOTO TilOIJIiKeMi9YHOIO e(eKTy Ipu 3aCTO-
CyBaHHI 3TiIHO 3 iIHCTPYKIL€EIO.

dopmyia BianoBigae mpuHLIMIIAM iIHTETPATUBHOI MEIM -
LIMHU, KOJIK BUKOPUCTAHHSI IEKiIbKOX TTOMipHUX BTpyYaHb
pa3oM 3abe3nevye 3HaYHUM TepaneBTUYHUN eDeKT.

KAiHiYHI cnocTepe)XeHHs

3rigHO 3 CydYacHMMHU peKOMeHmalisMu American
Diabetes Association Ta European Association for the Study
of Diabetes, 6ioxiMiuHO 3HAYyIlIa TiMTOITiKeMis B TAILli€H-
TiB 3 LI/l BU3HAYa€ThCS SIK PiBEHb TTIOKO3U KPOBi HUXKYE 32
3,9 MmMoub/1 (piBeHb I, «1oTpedye MUIBHOCTI»). 3 OrJIsiAy Ha
BaKJIMBICTh MOHITOPUHTY O€3MeKH MPpY 3aCTOCYBaHHI Oy/1b-
SIKMX 3aCO0iB 3 TiIOMIiIKeMiYHUM MOTEeHLiaJIOM, YIIPOIOBXK
KJIIHIYHOTO CITOCTEPEeKEHHS MPOBOAMIIACH OILlIHKA MOXJI -
BOTO HAOJIMKEHHSI PiBHIB IJTFOKO3U 10 KPUTUYHUX 3HAUCHb.
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PucyHok 1. IHauBIRYyanbHi TpackTopii piBHsA rnoko3m y nayieHtis 3 U 1-ro tuny (n = 9)
Ha ¢poHi npmviomy Lyrapn («bixenc», Ykpaina)
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PucyHok 2. IHguBigyanbHi TpaekTopii piBHS rnoko3un y nadieHTis 3 L[ 2-ro tuny (n = 24)
Ha ¢poHi npuviomy Lllyrapp («bixenc», YkpaiHa)

IIpusnauenHs nietnuHoi nob6aBku Illyrapa («bixenc»,
VYkpaiHa) Ha JoHaTOK JO OCHOBHOI Tepallil B CTaHZapTHIM
no3i 1 TabieTka Ha 100y MPOTITOM MicCsILsI MPOAEMOHCTPY-
BaJIO BiIICYTHICTb Pi3KMX KOJMBAHb PiBHS TJIIOKO3U HATIIIE
(puc. 1, 2). 3aci6 nokazaB MOXJIMUBICTb 6€3MEYHOTO 3aCTO-
cyBaHH y namieHTiB 5K 3 L1 1, tak i 3 LIJ12.

¥ rpyni nauientis 3 L1 (n =9), a1 sikux pusuK rino-
[IikeMii Ta ii BapiaTUBHICTb € BUCOKMMU, 3KOTHOTO BUITAIKY
3HMDKEHHS TJIIOKO3U MeHiIie 3a 3,9 MMoJib/i 3achikcoBaHO
He OyJio, 10 CBIAYMTH MPO BiIMiHHUI npodinb Ge3rneku
mpernapary IJjis i€l KaTeropii Nali€eHTiB i MOXJIUBICTh BU-
KopucTaHHs aietnyHoi nodaBku Llyrapa («bixenc», Ykpa-
iHa) mpu LI 1.

VY rpyni nauienTis 3 U2 (n = 24) nuiiie B omHOTO Ta-
uieHTa Ha 30-i1 1eHb CIIOCTePEKEHHS piBeHb TJIIOKO3U OyB
3,7 MMOJTB/1, IO CTaHOBUTH 4,2 % Bil 3aralbHOI KiJTbKOCTi
MAalli€HTIB L€l TPpyNy Ta BiANoBigae 6ioXiMiuHiii rimorike-
Mii I piBHs 0€3 KJIiHIYHUX IIPOSIBiB.

AHaJi3 eeKTUBHOCTI MMOKa3aB, 110 B Irepioxn 3 10-to
no 30-i1 neHb 3acTocyBaHHS AieTuuHoi no6aBku Illyrapsg
(«bixenc», Ykpaina) 3HUKEHHSI piBHSI TJIIOKO3M CITOCTEPi-
ranocs y 44,4 % nauientis 3 L1 tay 62,5 % nauieHTiB 3
1IJ12, 1110 MOXXe CBiTUMTH IIPO IUIABHY, BilTepMiHOBaHY Iif0
aKTHBHUX KOMITOHEHTIB TIpernapary.

IIpotsirom mepiony cnocTepeXeHHs Malli€HTU He T10-
BiZIOMJIsIM TIpO TOGIYHI eeKTu: OyIM BiICYTHI POsSIBU
IIJTYHKOBO-KUIIKOBUX PO3J1aliB, TOJOBHMI OiJib, aJepriuyHi
peaxllii, 1o MinTBepIKy€e BUCOKUIT TTPodisib Oe3IeKu rnpe-
napaty JJsl KJIiHIYHOTO 3aCTOCYBaHHSI.

BucHoBKMU

3 orisaay Ha 6araTogakTOpHY IIPUPOAY LIYKPOBOIO
niabeTy BUKOpUCTaHHS KoMIuieKcHoi popmynu Illyrapn
(«bixenc», Ykpaina) Ha OCHOBI POCIMHHUX KOMIIOHEHTIB,
MiKoJIiHaTy XpoMy Ta BiTamiHy D BruiMBae Ha KJTIOYOBI Ta-

TOT€HETUYHI JJAHKU: AIETUYHE HABAaHTAXEHHS TJIIOKO3010,
CeKpellilo iHCYJIiHY, iHCYJIIHOPE3UCTEHTHICTD i 3amajeHHSs.
Lleit minxin BiamoBigae cydacHUM YSIBJIEHHSM IIPO HEOO-
XiTHICTh KOMOIHOBAaHOI Teparii IJis JTiKyBaHHS CKJIaIHUX
MeTabOoJIIYHUX 3aXBOPIOBAHb.

KniniuHe crioctepexkeHHs IIpoAeMOHCTPYBaJIo 6e3mey-
HiCTb 3aCTOCYBaHHs AieTnyHOI 1o6aBku lyrapn («bixenc»,
YkpaiHa) y cTaHOapTHOMY A03yBaHHI SIK TOIIOBHEHHSI 10
OCHOBHOI Tepariii. BincyTHicTh mo6iuHIX e(PeKTiB Ta pi3KmIX
KOJIMBaHb IJIiIKEMIYHUX MOKA3HUKIB MiATBEPIKYE BUCOKUIA
mpodiab 6e3MeKy mpernapary Il Malli€HTiB 3 pi3HUMU THU-
namu L.

st popMyBaHHSI BUCHOBKIB 11010 €(PeKTUBHOCTI Ta
Oe3meKu OiIbII TPUBAJIOr0 3aCTOCYBAaHHS HiETUYHOI JO-
0aBKM HEOOXiTHi MoJablili JOCTIIXKEHHS 3 PO3LIMPEHUM
00CTEeXEHHSIM MAalli€EHTIB, BKJIIOYHO 3 KOHTPOJIEM TJIiKO-
3UJIbOBAHOTO TeMOIIO0IHY Yepe3 3 Micsiili 3acTOCYyBaHHSI,
IMHAMIK1 0i0XiMIYHMX MOKA3HUKIB Ta aHTPOIIOMETPUIHMIX
napaMeTpiB. Taki qoCTinKeHHSs T03BOJSATh OibIIl TTOBHO
OLIIHUTH TepalleBTUYHUI MOTeHIIiaa KOMOiHOBaHOTO i-
TOTEPaneBTUYHOTO TiAXO0AY B KOMIUJIEKCHOMY JIiKyBaHHI
LIYKpPOBOTO IiabeTy.

KondaikT inTepeciB. ABTOpH 3asIBJISIIOTH ITPO BiZICYTHICTh
KOHJIIKTY iHTepeciB Ta BIacHOI (hiHAaHCOBOI 3alliKaBIeHO-
CTi TIPU MiATOTOBIIi JAHOI CTATTI.
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Therapeutic potential of combined nutraceutical therapy
in glycemic regulation in diabetes mellitus.
Clinical study results

Abstract. The complexity of diabetes pathogenesis and the need
for lifelong therapy necessitate the search for safe and effective
additional means to support metabolic control. Nutraceuticals
with proven hypoglycemic activity is a promising direction for
this additional component. Given the multifactorial nature of
diabetes, the use of the dietary supplement Suguard (Behealth,
Ukraine), comprising plant-derived components, chromium pi-
colinate and vitamin D, addresses the main pathogenetic links of
the disease by modulating key mechanisms such as postprandial
glycemia, insulin secretion, insulin resistance, and inflammatory

processes. Clinical observations demonstrated its favorable safety
profile when used at standard dosages as an adjunct to conven-
tional therapy, with no significant adverse events or glycemic
fluctuations reported. Nevertheless, to establish definitive evi-
dence regarding its efficacy and long-term safety, larger-scale and
extended-duration studies are needed, including assessments of
glycated hemoglobin, biochemical markers, and anthropometric
parameters.

Keywords: nutraceutical therapy; diabetes mellitus; postprandial
glycemia
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HacAiAKM NOPYLUEHHS CHY Y NALIEHTIB
3 IHCYAIHOPE3UCTEHTHICTIO
MniA YOC BOEHHOIO CTAHY B YKPAIiHi

Pe3tome. AkTyanbHicTb. [opyLLUeHHsI CHY € MOLLMPEHO Mpo6IeMoro cepes [opOCIoro HaceneHHs, 30Kkpema
cepep nauyieHTis i3 cuHApPoMom o6cTpykTuBHoro anHoe cHy (COAC). Ui posnaaun po3rnsparoTbCs K OAHI 3 Havi-
CEPVIO3HILLMX KITIHIYHUX CTaHIB, LO Npu3BOASATbL [0 ICTOTHOrO MOripLUEHHS] XXUTTEBOIrO NPOrHO3y Ta SIKOCTi XUTTA.
HepocunarHs, umpkagHe amiryeHHs, COAC nowumpeHi B nonynsayii. BCTaHOBNEHO TakoX HECMPUATIINBI Kapaiome-
TabosniuHi Ta penpoayKTUBHI HacigKku nopyLueHs cHy. Meta JOCTIAKeHHS: OLIHNTY B3aEMO3B I30K MK SIKICTIO CHY
(3a PSQ)I) ta sikicTio xuTTsi/cTaHoM 340poB’si (3a EQ-5D-5L) y nopocrmx nayieHTiB Ta BU3HAa4YNUTH, YU acOLitOETLCS
ripLua fKicTb CHy 3 Hmk4mmu iHgekcamm EQ-5D-5L i wkanow EQ-VAS. Marepiann Ta meTtogn. Y [OCTIIKEHHS
Bk/moYeHo 31 navieHTa, sikmx 6y10 po3rofiNeHo Ha ABi rpynv 3a1eXHO Bif PerioHy rMpoBEeAEHHS OnUTYBaHHS: | rpy-
na — Cymcbka obnacts, Il rpyna — m. KuiB. Bik nayieHTiB nepebysas y mexax Big 16 go 70 pokiB (y cepeaHboMy
38,0 [29,0; 52,0] poky). Pe3ynbtaTtn. CepeaHivi 6an 3a onutysasbHukom EQ-5D-5L cepen Beix navieHTiB cTaHOBUB
70,00 [60,00; 85,00] (MiHiMym — 10, makeumym — 90), a PSQI — 9,00 [6,00; 12,00] (MiHimym — 3, makcumym — 17).
CTatmcTn4HO 3HadyLUi BIMIHHOCTI MiXX rpyrnamu JOCTIKEHHS criocTepiranv imiue B kateropii «bink», p = 0,028, 3a
paxyHoK Toro, Lo BignoBiab 3 ouiHKow B 1 6as HYacTille HagaBanv pecrioHgeHTn 3 Kuesa, Hix i3 CyMcbKoi o6nacti,
p < 0,05. lNpu nopiBHsAHHI YacToT BapiaHTie Bignosigevi B rpyni | (Cymcbka obnactb) BCTAHOB/IEHO CTATUCTUHHO
3Ha4yLyi BIAMIHHOCTI 3a BCiMa Kateropisimu 3anutaHb. [Toka3HUK aHKeTyBaHHS «[apHa siKiCTb CHy» acoLitoETbCS 3
6anamm 3a EQ-5D-5L wjoHavimeHLue 60 | BuLLie. baratoghakTopHUW perpeciviiiii aHania nokasas, LLjo HarbirbLLn
BI/IMB Ha OLiHKY sikocTi 340poB’si 3a EQ-5L-5D y Bcix pecrioHaeHTis mas IMT (adjR? = 0,26, p = 0,002). BucHoBKu.
YHacrota BusasneHHss COAC y pecrioHpeHTiB 6yna cTaTUCTUHHO 3Ha4yLLe ogHaKkoBor siK y CyMChKivi obnacTi, Tak
i B Kuesi (p > 0,05). Npu ybomy ocobu 3/6e3 COAC BiporigHoO He BiApi3HSIMCh 3a cTaTTio i Bikom (p > 0,05). Y na-
UieHTiB 3 KniHiYHuMmuy nposisamu COAC cepegHivi 6an 3a EQ-5L-5D 6yB cTaTUCTUHHO 3HAYYLLE HUXHYUM, HDK 663
COAC, i nepebysaB y giana3oHi Big 10 go 85 6anis (p = 0,005). BogHo4ac cepenHi 3Ha4yeHHs 6anis 3a PSQI 6ynn
CTaTNCTUYHO 3HaYyLLye BULLMMU (MiHiManbHO — 9, MakcumaribHo — 17) y nauieHTis 3 COAC nopiBHSHO 3 BigcyT-
HicTio o3Hak COAC (p < 0,001). Y Bcix navieHtis 3 COAC sikicTb CHy Biarnosigana rnokasHuky «lloraHa sikicTe CHy».
Knro4oBi cnoBa: iHcysiHope3nCTeHTHICTb; CUHAPOM 06CTPYKTUBHOIO arHOe CHy; ONUTYBATIbHUKM, AHKETYBAaHHS;
BOEHHWI CTaH; SIKICTb XUTTS

Bctyn

310poBUli COH BUKOHYE BaXKJIMBI 0i0JIOTIYHI (PYHKIIII,
BIUIMBAE Ha 3JI0POB’Sl i JOBTOJITTS 3a IOIMTOMOT0I0 MeTabo-
JIIYHUX i1 eHIOKPUHHMUX CUCTEM i (pi3iooriyHO HeoOXimHMiA
JmoacekkoMy opraHismy [1]. [TopylieHHSsT cHY € mommpe-
HOIO MPOOJIEMOIO Cepell TOPOCIOTO HACeJeHHs, 30KpemMa
cepel Mali€HTIB i3 CHHIAPOMOM OOCTPYKTUBHOI'O aITHOE CHY

(COAQ) [2]. Taki posnaau HajiexaTh 10 OMHUX 3 Haiicep-
MO3HIIMX KJIiHIYHUX CTaHiB, IKi MOXYTh iCTOTHO IIOTip-
IIUTH KATTEBUI TTPOTHO3 Ta AKicTh XXUTTA |3, 4]. Hemocu-
naHHs, nupkaaHe 3minieHHs, COAC 3HauHO MOIIMPEHi B
CYCITUTBCTBI i HAKOTIMYYIOTHCST BITPOIOBX XUTTS [S]. lenani
OYEBUIHIIIMMHU CTAIOTh HECIPUSITIMBI KapaioMeTado  iuHi
Ta PEeNpPOAYKTUBHI HAC/II KU MTOPYIIEHb CHY [6].
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Posnanu cHy if MeHIIIa 10r0 TPUBAJICTh MOB’SI3aHi 3
MiIBUILEHHSM PiBHS KOPTU30JY Y APYTili MOJOBUHI TH [7].
Taxki mopyiieHHsT NpU3BOASTH 00 nucOaaHCy aHa0Ooiu-
HUX i KaTabOoJIIYHKUX MPOILIECiB B OPraHi3Mi, 110 CIIPUUUHSIE
30i/IbIIEHI pM3UKW BUHMKHEHHS iHCYJIiIHOPE3UCTEHTHOCTI,
eHIoTeMiaTbHO1 NUC(hYHKIIT, OKUPiHHS, IIyKPOBOTO HiabeTy
2-T0 TUITy Ta CeplieBO-CYAMHHUX 3aXBOPIOBaHb [8§, 9].

3 orsany Ha HeratuBHUM BITTUB COAC Ha SIKiCTh XXUTTS,
3HIKEHHS (DI3UYHOI, IICUXOJIOTTYHOI Ta COIiaTbHOT (DYHKIIii
IIJIST OLIIHKU SIKOCTi CHY YaCTO BUKOPHUCTOBYIOTH I1iTcOyp3b-
KUIi onUTYBabHUK sIKOCTi cHY (PSQI), sikuii € BaimoBaHUM
IHCTPYMEHTOM JIJIsS1 CAMOOLIIHKY CHY TIpOTsiroM Micsu [10].

3arajbHa SIKiCTh KUTTSI MALIEHTIB OLIIHIOETHCS 32 JI0T0-
moroto EuroQol-5D-5L (EQ-5D-5L), sikuii € craHaapTU30-
BaHUM iHCTPYMEHTOM JIJIs BAMIPIOBAaHHS 3I0POB’SI, 1110 0XO-
TUTIOE IT’SITh KaTeropiii: MOOLIBHICTb, CAMOCTIITHICTh, 3BUUHY
aKTUBHICTh, Oi1b/a1cKOMGOpPT Ta TpUBOTrY/mernpecio [11].

JocnimkeHHs MOKa3yloTh, 110 MOTipIIEHHS SIKOCTi CHY
aCOLIIOETHCS 31 3HMKEHHSIM SIKOCTi XUTTsA. Hanpukian,
OJIHE 3 IOCTiIXKEHb BUSIBUJIO, 1110 TIOTaHA SIKiCTh CHY TTOB’$1-
3aHa 31 3HUXKEHHSM SIKOCTI XKMUTTS y TALIIEHTIB i3 3amnalb-
HUMM 3aXBOPIOBAHHSIMM KUIlIEYHUKA. [HIIIE HOCTiIKEeHHS
cepeld CTYISeHTIB MeIMYHUX 3aKJadiB MoKa3ao, 110 SIKiCThb
CHY Ma€ 3HAYHUI BIUIMB Ha SIKiCTh XKUTTSI, OLIIHEHY 3a 10-
nomoro EQ-5D-5L [12].

Takum unnom, noenHanHsg PSQI ta EQ-5D-5L no3-
BOJISIE KOMIUIEKCHO OLIIHUTH BIUIMB MOPYIIEHb CHY Ha
3arajbHe CaMOIIOYYTTS MAli€HTIB, 11O € BaXJIUBUM JJIs
e(heKTUBHOI CTpaTeril JiKyBaHHS Ta MOJIMIIeHHS SIKOCTi
SKUTTSI HACEJICHHSI.

Mera nociipKeHHsI: OLIHUTY B3a€MO3B 130K MiX SIKiCTIO
cHy (3a PSQI) Ta sikicTio xuTTsi/cTaHoM 310poB’s (3a EQ-
5D-5L) y mopociuX MALi€HTIB Ta BU3HAYUTU, YU aCOLIiI0-
€TBCH TipIa SIKiCTh CHY 3 HIDKYMMHM iHgekcamu EQ-5D-5L
Ta mkano EQ-VAS micis Kopexilii o0 KJIo4oBUX KOBa-
piat (06yacTh MpOBeAeHHS aHKETYBaHHS, BiK, iHIEKC Macu
tina (IMT), KoMOpOiAHICTb TOWIO).

MarepiaAm Ta meToamn

VY nocnimxeHHs BKIO4YeHO 31 mauieHTa, sSIKUX OYyJIo
PO3IIONiIEHO HA IBi TPYIIM 3aJI€XKHO Bill pErioOHY IIPOBEICH-
Hst onutyBaHHs: | rpyna — Cymcbka obaactb, 11 rpyna —
M. Kuis.

Bik mamnieHTiB iepebyBaB y Mexax Bif 16 1o 70 pokiB
(y cepennbomy 38,0 [29,0; 52,0] poky). MeniaHa iHaekcy
MacH Tina craHoBmia 25,3 [22,2; 30,0] kr/m?, MiHIMyM —
17,0 xr/m?, MakcuMyM — 43 Kr/m>.

I'pynmu cTaTucTMYHO 3HAYMMO HE BiIpi3HSUIMCH 3a Bi-
KoM, cTarTio, 3HaueHHsaMu IMT Ta rpanariero macu Tina
(p > 0,05). Y3aranpHeHa xapaKTepUCTUKA Talli€EHTIB HaBe-
IeHa y tao. 1.

V nocnimkeHHi TpoBeaeHO OIIHKY 3arajJibHoro 6aa 3a
PSQI ta ingekca EQ-5D-5L y Bciii BUOip1li i3 BCTAHOBJIEH-
HSIM acoliarlii Mixx cymapHuM 6aom 3a PSQI ta ingekcom
EQ-5D-5L (Bximouno 3 EQ-VAS), mpoBeneHo MOpiBHSIH-
Hs1 moka3HuKiB 3a PSQI Ta EQ-5D-5L mix nauieHTamu i3
Cymcbkoi obnacti Ta M. Kuesa. Kpim Toro, BusHaueHo 10-
meHu EQ-5D-5L (akTuBHicTB, Oiib/muckomdopT, TpuBora/
JeTIpecisi, CaMOCTiliHiCTb, MOOIJIbHICTD), SIKi HalOiabIIe
KOpeJIoIoTh 3 pizHuMM migmkanramu PSQI (1aTeHTHICTB,

TPUBAJICTh, e(PeKTUBHICTD, ITOPYIIEHHS CHY). IIpoBeneHo
GararoakTOpHMI aHaJi3 /ISl OLIIHKY BILUIMBY MOPYIIEHb
CHY Ha SIKiCTb XKUTTS 3 ypaxyBaHHSIM ITOTEHILIMHMX KOHpa-
yH/IepiB (00J1aCcTh TTPOBEIEHHSI aHKeTyBaHHSI, Bik, IMT).
INamientam Oyyio MPOBEASHO IHCTPYKTaX OO0 3aIlo-
BHEHHS aHKeTU. by moTpumaHi Bei mpoliienypy 3armoBHe-
HH$ aHKETU: MALliEHT 3al0BHIOBaB OMUTYBAJIbHUK BJlac-
HOPYY, Y TUXOMY CITOKIifHOMY MiclIli, 03 BILUIUBY pOANYIB,
NIpy3iB YU MEAMYHMX MpaliBHUKIB. BiH OlliHIOBaB CBiil cTaH
Ha MOMEHT 3allOBHEHHS 3a TAKUMU I1’SITbMa MyHKTaMU:
PYXJIMBICTB, IOTJISI 32 COO010, 3BMYaliHa TTOBCIKIECHHA [Ti-
SUTBHICTB, OiIb/nucKOMMOPT, 3aHenoKoeHHs/nenpecist. Ko-
JKeH 3 [IUX IIYHKTiB OYB MOIiJICHUII Ha 5 piBHIB (3aJIe3KHO BiI
CTYIIEHSI BUPaXKEHOCTI ITOKa3HUKA): BiICYTHICTh TPOOJIeMHU,
He3HavyHa Impo0bjieMa, moMipHa mpobJjieMa, CuIbHa IpooJie-
Ma 4M 3HayHa rpoo6sema. [1icyist 3armoBHEHHST ONUTYBAIbHU-
Ka peTeIbHO IMepeBipsIach BiICYyTHICTb Y HOMY IPOITYCKIB.
CTaTUCTUYHUI aHaJli3 BUKOHAHO i3 BUKOPUCTaHHSIM
nporpaMHoro 3abesneuyeHHs SPSS v. 25.0 (IBM, USA).
st aHamizy naHuX BUKOPUCTOBYBAIM HelapaMeTpU4Hi
METOIM CTATUCTUIHOTO aHAJIi3y y 3B’S13KY 3 MaJTUM 00’€MOM
BUOIpKM Ta PO3IMOIiIOM MOKA3HUKIB, 110 BiIPi3HIETHCS Bill
HopMajbHoro. CepeHi 3HaUeHHS ITOJaHO Y BUTJISIII MeTi-
aHu 3 25-m 1a 75-m nepueHtuiasmu — Me [QI; QIII]. dnsa
TOPiBHSIHHSI CepeIHiX 3HaUeHb BUKOPUCTOBYBAJIN KPUTEPiii
IJTSE He3aJIeXXHUX BUOipok MaHHa — VYiTHi. [lopiBHSIHHS
4acToT (SIKiCHI 3MiHHi) BUKOHYBAJIA 3a JOIIOMOTOIO METOLY
KyTOBOTrO nepetBopeHHs1 Piniepa 3 ypaxyBaHHSIM MOIMPaBKU
€1iTca, KpUTepilo Xi-KBaapar (IBoOIiYHA KpUTUYHA AiJISTHKA)
i3 Z-KpUTepieM ISl artocTepiopHoro aHamizy. Kopesiiiii-
HUI1 aHaJli3 IIPOBOAMIIM 3a JOIIOMOTro10 Kputepito Cripme-
Ha. [{J1s1 BCTaHOBJIEHHSI TPUUMHO-HACIIIKOBUX 3B’I3KiB
BUKOPUCTOBYBAJIM JIiHiliHUIA Ta 6araTroakTOpHUU perpe-
CiliHmii aHami3 3i 3HaueHHsIMU yTouyHeHoro R2 (adjR2).
CTaTUCTUYHO 3HAYYIIOI0 BBaXaau pizHuIo 1ipu p < 0,05.

Tabnmys 1. NeHgepHi Ta aHTPornomMeTPUYHI
XapaKTepUCTUKN NayieHTIB rpyn AOCiAXeHHS

Fpyna | Ipyna Il )
Moka3Huk (n=17) (n=14) P-value
. . 40,0 37,50
Bik, pokia [31,5;57,5] | [28,50; 44,00] | 938
Cratb, n (%)
XKiHKM 10 (58,8) 7 (50,0) 0.73*
Yonosikn 7 (41,2) 7 (50,0) ’
23,50 26,90
IMT, kr/M* | 150,90; 30,05] | [22,95; 30,33] | ©0-38
Bara, n (%)
HepocTatHs 2(11,8) 0 (0,0)
HopmanbHa 8 (47,1) 5(35,7)
HapmipHa 2 (11,8) 5 (35,7) 0,42**
OXupiHHs | 4 (23,5) 3(21,4)
Oxwpinus Il 1(5,9) 1(7,1)

TMpumitkn: IMT — iHgekc mac Tina; cepefHi 3Ha4eHHs
HaBepgeHi y Burnsapgi megiauum 3 25%o 1a 75%0 — Me [QI;
QIll]; ans nopiBHsIHHA cepefHiX 3Ha4YeHb BUKOPUCTO-
ByBanu kputepii MaHHa — YiTHi, cTaTUCTUYHO 3Ha4un-
Moro BBaXxkanu pisHuuto rnpu p < 0,05; Ansl NOPIBHAHHS
4acTOK BUKOPUCTOBYBanu TOYHUI Kputepin Diwepa
(*) Ta koegpiyieHT acouiauii Kpamepa (**) 3 nopiBHsH-
HSIM rporopLini CTOBMLIB 3a z-KpUTEpPIiEM, CTaTUCTUYHO
3Ha4YnMoIo BBaXkasin pisHuuro npu p < 0,05.
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PesyAbTaTH

Cepenniii 6an 3a onutyBajibHuKoM EQ-5D-5L ce-
pen ycix mauienTiB cranosus 70,00 [60,00; 85,00] (mi-
HiMyMm — 10, makcumym — 90), a 3a PSQI — 9,00 [6,00;
12,00] (minimym — 3, MakcumyM — 17). I1opiBHSIHHS BKa-
3aHUX MTOKA3HUKIB MiX IpyraMu JOCTiIXXEHHS HaBeIeHO
B TabI. 2, 3.

Sx BumHO 3 Ta0JI. 2, CTAaTUCTUYHO 3HAYYII BiIMiHHOCTI
MiX TpylnaMu AOCJiIKeHHSI COCTepiraau JUlle B KaTe-
ropii «binb», p = 0,028, 3a paxyHOK TOro, 1110 BiAIOBiIb 3
olliHKOIO B | Gaj yacrillle HagaBaiu pecroHaeHTH 3 Ku-
eBa, Hix i3 CymcbKoi obnacTi, p < 0,05. [1pu mopiBHsIHHI
YacTOT BapiaHTIB Bimmosineii B rpymi I (CyMcbKa 06acTh)
BCTaHOBJIEHO CTAaTUCTUYHO 3HAYYIIi BIIMIHHOCTI 3a BCciMa
KaTeropisiMm 3almTaHb, OKpiM «[loBcsIkneHHA TiSTTbHICTDY
p =0,22. 3okpeMa, y KaTeropisix « Pyxiusictb» Ta «Jlorusm»
CTaTUCTUYHO YacTillle 3ycTpivanach ominka 1 6amn, p=0,015
Ta p < 0,001 BignoBigHO, a B KaTeropisix «binb» Ta « TpuBo-
ra/nenpeciss» — 2 6anu, p < 0,001 Ta p = 0,002 BignosigHo.

Ta6nmnys 2. Pe3ynbratv 06CTEXEHHS AKOCTi 340POB’s
3a onutyBanbHukom EQ-5D-5L B oci6
i3 CymcbKoi o6nacri ta M. Kuesa

=
5| [pynal Mpynalll )
KoMnoHeHTHn 3 (n=17) (n=14) P-value
EQ-5D-5L
. 70,0 80,0
y3arasbHeHui o _’ 0,077
6an, Me [Ql: QIIl] [50,0; 77,5] | [67,5; 85,0]
1 10 (58,8) 10 (71,4)
) 2 2(11,8) 4 (28,6)
PyxnuBicTb 0,14
3| 3(17,6) 0(0,0)
4 2(11,8) 0 (0,0
1 16 (94,1) 13 (92,9)
Hornsg 2 0 (0,0) 1(7,1) 0,36
4 1(5,9) 0(0,0)
1 7 (41,2) 4 (28,6)
lNoBcsik- 2| 4(23,5) 4 (28,6)
OeHHa 0,65
OisnbHICTb 3| 5(294) 6 (42,9)
4 1(5,9) 0 (0,0)
1 1,(5,9) 7, (50,0)
) 2 13 (76,5) 7 (50,0)
Binb 0,028
3 1(5,9) 0 (0,0)
4 2(11,8) 0 (0,0
1 1(5,9) 1(7,1)
TpVIBOF_a/ 2 11 (64,7) 5(35,7) 007
Aenpecisi 3| 3(17,6) 7 (50,0) ’
4 2(11,8) 1(7,1)

TMpumitkun: cepepHi 3Ha4YeHHs1 HaBeAeHIi y BuUrnani me-
Aiaun 3 25%o0 T1a 75%0 — Me [QI; Qlll]; ans nopiBHAHHA
cepefHix 3Ha4YeHb BUKOpUCTOBYBanu Kpurtepivi MaH-
Ha — YIiTHi, cTaTUCTUYHO 3HAYNMOIO BBaXkasiu Pi3HULIO
npu p < 0,05; Ana nopiBHAHHA 4acTOK BUKOPUCTOBY-
Basn TOYHUA Kputepin Diwepa Ta KoegpiyieHT acoyi-
auii Kpamepa 3 nopiBHAHHSIM Nponopuiii cToBnyis 3a
Z-KpUTEpPIiEM, CTATUCTUYHO 3HAYUMOI BBaXKasin Pi3HU-
uro npu p < 0,05.

Ha Bimminy Binm xuTteniB cibebKoi MicueBocTi CyMchbKOi
o0JacTi cepell KMSIH CTAaTUCTUYHO 3HAYYIIMMU Oy Bif-
MiHHOCTI TiJIbKU 3a KaTeropi€io «Jorsim», SKy HaiuyacTile
ouixtoBanu B 1 6ai, p = 0,002.

CTaTUCTUYHO 3HAUYIIOI Pi3HUIIL 32 YACTOTOIO BilMOBi-
Ileil Ha 3anuTaHHs onuTyBatbHUKa PSQI Mix rpymamu He
BcTaHOBJIeHO, p > 0,05. TakoX He BCTAHOBJIEHO CTATHUC-
TUYHO 3HAYYIIMX BiIMIHHOCTEN MiX rpyraMu 3a 9aCTOTOIO
BUSIBJICHHSI TTOPYILIEHHS SIKOCTi CHY (CymMapHO > 5 6ajtiB) —
14 (82,4 %) vs. 12 (85,7 %), p = 1,0.

ITpu ananizi pesynprartiB anketyBaHHsI PSQI B KoxHiit
OKpeMiii IrpyIli BcTaHOBJeHO, 1110 B rpyii | (CymcbKka 06-
JIaCcTh) CTATUCTUYHO 3HAUYIIIE YacTillle Mali€eHTH Bia3Havya-
I 32 KOMITOHEHTOM «Cy0’€KTHUBHA SIKIiCTh CHY» — JOCUTh
norano (70,6 %), p = 0,005; «TpuBaiicts cHy» — 0ijib-
e Hixx 7 roguH Ta 5—6 romuH (47,1 ta 41,2 % Binmosia-
HO), p = 0,018; «EdexkTusHicTb CHY» — > 85 % (58,8 %),
p = 0,005; «BukopucraHHs CHOIIMHUX JiKiB» — 3KOTHOTO
pasy nmpotsarom ocraHHboro micsaug (70,6 %), p < 0,001.
YacTtoTa Kareropii «3HauHe MOPYIIEHHS SIKOCTi CHY» y LIiit
IpyMni CTaTUCTUYHO 3HAUYUMO TepeBaxkana «[apHy sIKicTb
cHy» — 82,4 % (n = 14) vs. 17,6 % (n = 3), p = 0,008.
Cepen xusiH (rpyna II) cratucTuyHo 3HauyIIi BiTMiHHOCTI
OyJIM JIuIle 3a KaTeropisMu «BukopuctaHHSI CHOMIMHUX
JIiKiB» — JKOIIHOTO pa3y MPOTSITOM OCTAaHHBOT'O MiCsIIIs
(57,1 %), p = 0,04 ta «JlenHa quchYHKIisI» — y3araib-
HeHuii 6an 1, p = 0,04. Karteropist «3HauHe TOpyIIeHHS
SIKOCTi CHY» Y Lili TpyHi TaKOX CTaTUCTUYHO 3HaAyyllle
nepeBaxaia «[apHy gKictb cHy» — 85,7 % (n = 12) vs.
143% (n=2),p=0,013.

banu 3a ankeramu EQ-5D-5L ta PSQI ycix pecrion-
neHTiB (n = 31) cTaTUCTUYHO 3HauyIlle 00epPHEHO KOpPeJTto-
BaJu Mix coboto, r = —0,397 (cepeaHiii 38°5130K), p = 0,027
(koedinmienT xopensauii Croipmena). [loganpinmii mTiHiii-
HUIi perpeciiHuii aHasi3 MiATBEPAUB HasBHICTb MPUYMH-
HO-HACJIIKOBOTO 3B’SI3KY MiX pe3yJbTaTaMi aHKeTyBaHb:
adjR?>=0,18, p=0,011. ToOTO YynM GiIBILIKIA y3araTbHEHUIA
0aj 3a pe3yjabTaTaMU aHKETyBaHHS BCiX peCIIOHACHTIB 3a
PSQI (norana sikicts cHy), TUM MeHIIMi 6a1 3a EQ-5D-5L
(ripia sIKicTh 3M0poB’st). Xoya B 0Ci0 3 IMOraHO SIKICTIO
cHy (cyMapHO = 5 0aliB) cepenHe 3Ha4YeHHs OaiB 3a EQ-
5D-5L cranoBwio 70,0 [53,8; 81,3] (Minimym — 10 GauiB,
MakcumMyM — 90 6astiB) i CTaTUCTUYHO 3HAYYIIE HE BiAPi3-
HSJIOCh Bifl 0Ci0 3 rapHoIo sIKicTio cHy — 75,0 [65,0; 87,5]
(MiHiMym — 60 GaniB, Mmakcumym — 90 6aiis), p = 0,48
(kputepiiit ManHa — YitHi).

Binbiu netanbHUi aHaAi3 OTPUMaHUX PE3yJabTaTiB I10-
KazaB, 1o 19 3 26 oci6 3 moraHoto sKicTio cHy 3a PSQI
OlLliHIOBaJIM BacHe 310poB’s Bim 60 10 90 6anis 3a EQ-5D-
5L i nume 7 oci6 — meniue Bin 60 6aniB. Ha BiamiHy Bin
kateropii «[loraHa siKicTb CHy» BCi PECTIOHACHTH 3 TAPHOIO
SKiCTIO CHY (5 3 26) MasiM OLIiHKY BUKJTIOYHO B Jiara3oHi Bif
60 10 90 6axiB (puc. 1).

IMopanpiimii aHaIi3 HASIBHOCTI KOPEISILIIMHKUX 3B SI3KiB
cepel peCcIOHICHTIB TPy TOCTiKEeHHST BCTAHOBUB BiICyT-
HIiCTb CTaTMCTUYHO 3HAYYIIOI KOPEJsILii MiX 0aiaMu aHKET
B 0cib i3 Cymcbkoi oomacTi, r = —0,18, p = 0,502 (koediiri-
eHt kopeJsiuii CriipmeHa). OnHaK BUSIBJICHO CUJIBHUI 00ep-
HeHMi 3B’s130K y KusiH, 1 = —0,72, p = 0,002 (koedilieHT
kopensanii CriipMeHa).
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Ta6bnuys 3. Pe3ynbTati 06CTEXEHHS IKOCTi CHY 3a onutyBanbHukom PSQI B oci6
i3 Cymcbkoi obnacrti Ta M. Knesa

KomnoHeHTu Bipnosipi Fpynal (n=17) | Fpynall (n=14) | P-value
PSQI, ysaraneHeHi 6anu, Me [Ql; QllI] 9,00 [7,0; 11,5] 8,50 [6,0; 15,0] 0,95
Oyxe po6pe (0) 3(17,6) 2(14,3)
Cy6'ekTvBHa Hocute nobpe (1) 0 (0,0) 0(0,0) 0.28
AKICTb CHY, N (%) HocuTb noraxo (2) 12 (70,6) 7 (50,0) ’
Ly>xe noraHo (3) 2(11,8) 5(35,7)
0 6anis 1(5,9) 3(21,4)
NaTeHTHICTb CHy*, 1 6an 4 (23,5) 5(357) 04
n (%) 2 6anm 7 (41,2) 4 (28,6) ’
3 6anu 5(29,4) 2(14,3)
> 7 roaviH 8 (47,1) 7 (50,0)
TpuBanicTs CHy, 6-7 rogux 1(5,9) 3(21,4) 0.49
n (%) 5-6 rofuH 7 (41,2) 3(21,4) ’
< 5rogvH 1(5,9) 1(7,1)
285 % 10 (58,8) 7 (50,0)
EpeKTUBHICTb CHY, 75-84 % 5(29,4) 4 (28,6) 0.88
n (%) 65-74 % 1(5,9) 2 (14,3) ’
<65 % 1(5,9) 1(7,1)
0 6anis 0(0,0) 0(0,0)
MopyLUEHHS CHY**, 1 6an 6 (35,3) 3(21,4) 0.61
n (%) 2 6anm 9 (52,9) 8 (57,1) ’
3 6anu 2(11,8) 3(21,4)
>KopHoro pasy NnpoTarom 0CTaHHLOro Micsaus 12 (70,6) 8 (57,1)
ByX1BaHHSI MeHLue HiX OfiMH pas Ha TUXAeHb 2(11,8) 2(14,3)
CHopiiHMX, N (%) OnwH a6o fBa pasnt Ha TUXaeHb 2(11,8) 1(7,1) 060
Tpw abo GinbLue pasu 1(5,9) 3(21,4)
0 6anis 2(11,8) 1(7,1)
HexHa 1 6an 9(52,9) 8 (57,1)
OnCyHKLia™™™, 0,96
n (%) 2 6anu 3(17,6) 3(21,4)
3 6anu 3(17,6) 2 (14,3)
TMpumitku: * — y3aranbHeHuy 6an i3 3anutarHs 2 «CKinbku 4acy (xsnnnH) Bam 3a3su4daii noTpi6Ho, o6 3acCHyTH

(npotarom octaHHboro micsiys)?» 1a 5a «[lpoTsirom MuHynoro micsiysi ik 4acto y Bac 6ynun npo6nemu 3i CHom,
TOMYy Lo By He mornu 3acHyTu npotsarom 30 XBUJIMH?», 3 pPi3HUMKN Bapialismu; ** — y3aranbHeHu# 6an i3 3a-
nutaHHs 5 Big (6) Ao (r) 3 pisHuMu Bapiavismu; *** — y3aranbHeHuy 6an i3 3anUTaHHs 8 «5Ik 4acTo 3a MUHYIINN
micsiyb Bam 6ynio cknagHo He cnatu nif Y4ac KkepyBaHHS aBToMob6inem, B nepiog npuiomy ixi aéo B npoueci co-
yianbHoI BisnbHOCTI?» Ta 3annTaHHs 9 «3a MUHYINI Micsiyb HACKIiNIbKU cKnagHo 6yno Bam 36epiratu gocrartHiv
HacTpivi ans Toro, Wo6 3pobuTtn BCci cnpaBu?», 3 pisHuMy Bapiayismu. lNoka3HNK «EgheKTUBHICTb CHY» po3paxo-
ByBaBcs 3a ¢hopmyrnoro: E¢pekTuBHicTb CHY = (Yac peanbHoro cHy/Yac y nixky) x 100 %. CepeaHi 3Ha4YeHHs Ha-
BefeHi y Burnagi megiaHn 3 25%o 1a 75%0 — Me [QI; Qlll]; Anst NOpiBHSIHHS cepeaHix 3Ha4YeHb BUKOPUCTOBYBaJIN
kpuTtepivi MaHHa — YiTHi, cTaTUCTUYHO 3HAYUMOIO BBaXkasin PisHuyto npu p < 0,05; A71s1 NOPIiBHSIHHS 4YacTOK BUKO-
PUCTOBYBaJIN TOYHUN KpUTepin Diliepa Ta koegpiyieHT acouialii Kpamepa 3 nopiBHSIHHAM Npornopuyiv cToBnyiB 3a
Z-KpUTEpieM, CTaTUCTUHHO 3HA4YNMOIO BBaXkasin pisHuyro ripu p < 0,05.

Jlinifinuii perpeciiiHuii aHaJTi3 TAKOX ITiATBEPANB HasIB-
HICTh MIPUYMHHO-HACIIAKOBOTO 3B’SI3Ky B OCTaHHIll Tpymi
pecrionaeHTiB: adjR?> = 0,58, p = 0,001. CepenHe 3Ha4eHHSI
oaniB 3a EQ-5D-5L 3 xapakrepuctukoio «Ilorana sikictb
cHy» 3a PSQI cranoswmio 80,0 [62,5; 83,8] (MiHiMym —
50 6aniB, makcumym — 90 6aiiB), a 3 XapaKTepUCTUKOIO
«l"apna sixicTb cHy» — 87,5 [85,0; —] (MiHiMyM — 85 GaiB,

MakcuMyM — 90 6ajiiB), 110 TAKOX CTATUCTUYHO 3HAYYIIIE
He BigpisHsamuch, p = 0,088 (kpurepiiit Manna — YiTHi).
[Tpu ouinui po3nominy 6aniB 3a EQ-5D-5L 3anexxHo Bif
SIKOCTI CHY BiJ[3Hauau TEHEHIIi10, MOAIOHY 10 pe3ybTaTiB
3araJibHOi BUOipKU. ToOTO y BCiX KUSIH 3 TApHOIO SIKICTIO CHY
6anu 3a EQ-5D-5L Oynu He Hikue 85, a 3 TOraHolo SIKiCTIO
cHy — niepeBaxHo (9 3 12) 80 i meHe (puc. 2).
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SIxicTs cHy 3a PSQI

T'apHa sIKicTb CHY Tlopymie HHSI AKOCTi CHY

100 100

80 80
=  — S =
2 ©
© 60 60 =
z N
2 o
w40 40 o

20 20

0 0

80 60 40 20 00 20 40 60 80

SIxicTs cHy 3a PSQI
T'apHa sIKicTb CHY TTopyiie HHSI AKOCTI CHY
100 ‘ 100
9 EEE 9
- —|

= =
S 80 80 &
: z
a
3 70 70 b"
ll? =
o 60 60 %
=} =

50 50

40 } 40

4,0 3,0 2,0 1,0 0,0 1,0 2,0 3,0 4,0

PucyHok 1. Poanogin y3aranbHeHnx 6anis
3a EQ-5D-5L 3anexHo Big sikocTi cHy 3a PSQI
Y BCiX nayieHTiB, Lo BKJTIOYEHI y AOCNiAXKEeHHS

Ha ocHOBI 11bOT0 aHajizy MOXHa AiATH TTONEePeTHbOTO
BUCHOBKY, 1110 BCE X TaKM rapHa sIKiCTb CHY aCOIIiIOETHCS
3 6anamu 3a EQ-5D-5L mionaiimenie 60 i Bume. OgHak
JUIS1 IEPEBIPKU 11i€l TiMOTe3U HEOOXiTHO MPOJOBXUTU JA0-
CIIIIKEHHS 3 OUIBIIIMM 00CSTOM BUOIpKU.

KpiMm Toro, noganpiumii 6araroakTopHuit perpecitHuit
aHalli3 IoKa3aB, 110 HAWOUIbIINIA BIJIUB HA OLIIHKY SIKO-
cti 3mopoB’st 3a EQ-5L-5D ycix pecnonaeHTiB maB IMT:
adjR? = 0,26, p = 0,002. Taxi ¢akrTopu, K BiK, CTaTh Ta
y3arajbHeHUI 6an skocti cHy 3a PSQI, Oynu BUKITtoueHi
sIK (pakTOpPH, 1110 BIUIMBAIOTh Ha SIKiCTh 3M0poB’s, p > 0,05.

I1pu anami3i Kopersiiil MixK 6alaMu 3 pi3HUX KaTeropiit
3aMUTaHb AaHKET BCTAHOBJIEHO HASIBHICTb TAKMX CTATUCTUY -
HO 3HAYYIIUX 3B’SI13KiB, p < 0,05 (Tadm. 3):

— 0aju 3a KaTeropieio «PyxjmBicTb» CTaTUCTUYHO 3HA-
yylIe NpsiMO KOpeJiioBaiu 3 0anamu 3a «JIaTeHTHICTb CHY»,
«TpuBaictb cHy» Ta « E(DeKTUBHICTH CHY»;

— Gauu 3a Kareropieto «Jlorsia» — 3 6anamu «Cy0’ek-
TUBHA SIKiCTh CHY», «TpuBaiicTth cHy», «E(heKTuBHICTD
cHy», «[TopyiieHHs cHy» Ta «JleHHa (yHKILis»;

— Oainu 3a KaTeropieio «[loBcsIKaeHHA TisTIbHICTE — 3
b6anamu «Cy0’eKTUBHA SIKiCTh CHY», «[lopylieHHST CHY» Ta
«JleHHa pyHKIIisI»;

PucyHok 2. Posnogin y3aranbHeHux 6anis
3a EQ-5D-5L 3anexHo Big sikocTi cHy 3a PSQI
B 0Ci6 3 M. Knesa

— 0Oanu 3a kateropieto «binb» — 3 6aamu «TpuBanicTh
cHY», «E(EeKTUBHICTb CHY»;

— Oanu 3a Kareropielo «TpuBora/nenpecisi» — 3 6Gaaamu
«EheKTuBHICTb CHY».

OTtpuMaHi KOpeJsIIiiiHi 3B’ I3KK1 XapaKTepu3yBaJllCh
MepeBaXXHO CEPEAHBOIO CUIIOI0 3B’SI3KY i OyJIM MPSIMO MPO-
MOPLiTHUMU.

Cepen 3arajibHOI KiJIbKOCTi pecroHAeHTIB (n = 31) KJIiHiu-
Hi nposiBu CAOC BigzHavanu 14 (45,2 %) oci6. Y3arajbHeHa
xapakrepuctuka naiieHriB 3/6e3 COAC HaBeneHa B Ta01. 4.

Sk 6aunmo, yactora BusiBieHHsI COAC y pecrioHaeH-
TiB OyJ1a CTATUCTUYHO 3HAYYIIE OMHAKOBOIO SIK Y CyMCBKiil
obnacTi, Tak i B Kuesi (p > 0,05). I[Ipu npomy ocobu 3/6e3
COAC cTaTMCTUYHO 3HAYYIIO HE BiIpi3HSUIMCH 3a CTATTIO i
BikoM (p > 0,05). AHani3 pe3yJibTaTiB ONUTYBAaHHSI ITOKA3aB,
1110 y TALIE€HTIB, sIKi Manu KiaiHiuHi mposiBu COAC, cepen-
Hiit 6as 3a EQ-5L-5D OyB cTaTUCTUYHO 3HAYYIIIE HIDKIUM,
Hixx 6e3 COAC, i nepebyBaB y aiana3oni Bia 10 no 85 6aniB
(p = 0,005). BomHouac cepenti 3HaueHHs 6aiiB 3a PSQI 6y
CTaTUCTUYHO 3HAYyIle BUIIUMU (MiHIMAJIbHO — 9, MaKCH-
MainbHO — 17) y manieHTiB 3 COAC mopiBHSIHO 3 BiICYTHICTIO
o3Hak COAC (p < 0,001). ¥ Bcix nauientiB 3 COAC sikicTb
CHY BinmoBinasia kareropii «IloraHa sikicTb CHy».

Ta6nunys 4. Y3aranbHeHa xapaKTtepucTuka nauieHtiB 3/6e3 COAC

MNMoka3Huk Kniuiqui(:p;or:)u ST Be3 COAC (n = 17) P-value
Bik, pokis, Me [Ql; QllI] 50,0 [36,3; 60,3] 31,0 [25,5; 41,0] 0,12
Cratb, n (%)
KiHkun 5(35,7) 12 (70,6) 0,076
Yonosiku 9 (64,3) 5 (29,4)
IMT, kr/m2, Me [Ql; QllI] 29,4 [24,6; 31,9] 23,2 [19,4; 26,8] 0,005
PerioH, n (%)
CymMcbka 061. 7 (50,0) 10 (58,8) 0,73
Kuis 7 (50,0) 7 (41,2)
EQ-5L-5D, Me [Ql; QlIlI] 65,0 [50,0; 76,3] 80,0 [70,0; 89,5] 0,005
PSQl, Me [Ql; QllI] 12,5[10,0; 15,5] 6,0 [4,5; 8,0] < 0,001
FkicTb cHy 3a PSQI, n (%)
lapHa 0(0,0) 5(29,4) 0,042
MoraHa 14 (100,0) 12 (70,6)

TMpumitkn: IMT — iHBekec macu Tina; cepenHi 3Ha4YeHHs1 HaBeAeHi y Burnsagi megiaHn 3 25%o ta 75%o0 — Me [Ql;
QIll]; gnsa nopiBHAHHA cepepnHix 3Ha4eHb BUKOPUCTOBYBanu kputepiv ManHa — YiTHi, cTaTUCTUYHO 3HA4YUMOIO
BBaxxanu pisHnyro npu p < 0,05; Ansi NopiBHAHHS YaCTOK BUKOPUCTOBYBAaN TOYHUI Kputepi Diwepa (*) Ta ko-
egpiyieHT acoyialii Kpamepa (**) 3 nopiBHAHHAM Npornopuyii CToBNUiB 3a Z-KPUTEPIEM, CTATUCTUYHO 3HAYUMOKO

BBa)Kanu pisHuuto rnpu p < 0,05.
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Taxox BctanosneHo, mo IMT y mauienTis 3 COAC 0yB
CTaTUCTUYHO 3HAYyylle BUIIMUM IOPIBHSAHO 3 ocobamu 0e3
COAC, p = 0,005. OgHak Impu aHaIi3i YaCTOTH HAsIBHOCTI
COAC Ta rpananii macu 3a IMT craTucTuyHO 3HAUYIIO1
pi3Hul He BcTaHoBeHO (p = 0,201).

O6roBopeHHs

BaxxmmBicTh iHTerpaiiii mamieHTiB K y KIiHIIHY JOII0-
MOTY, TaK i B MEIMYHi JOCTiIKEHHSI OTpUMasia BU3HAHHS
MIPOTSATOoM ocTaHHiX pokiB [13]. [Toka3zHUKYU IKOCTi XKUTTS
320€3IMeYyTh MeXaHi3M, 3a JOMOMOTO0I0 SIKOI0 MOXXHa
3apeeCcTpyBaTu cTaH mnauieHTa [14]. AKicTb XUTTS cTOCY-
€ThCs Cy0’€KTUBHOTO BiTYYTTS JIOAUHU Ta OXOILIIOE Jie-
KiJIbKa KOMITOHEHTiB, 30KpeMa MCUXiYHMIA, COLliaIbHMIA,
emouiitHuii Ta pisuunuii ctaH [15]. [lopsin 3i 3pocTaHHIM
yBaru 10 ONTHUMi3allil pecypciB OXOpPOHHU 310POB’s Ta Ha-
IaHHS e(peKTUBHOI MEINYHOI JOIIOMOTY BUKOPUCTAHHS
aHKET OIIiIHKM SIKOCTi XKUTTSl HaOyBa€ 3HAUHOI MOITYJISIp-
HocTi [16].

Y npoBegeHOMY HaMM IOCTIIXEHHi O0yJI0 BU3HAYEHO
JEKiJIbKa KpUTEPIiB, a caMe OLLiHKa iHAEKCY SIKOCTi CHY 3a
monomoroio PSQI, omiHKka SIKOCTi XKUTTS 32 JOIIOMOTOIO
eBporneiicbkoro onurtyBajibHuKa Big EuroQol Group —
EuroQol-5D-5L, IMT. Ilpu iboMy OIIUTYBaHHSI TTPOXOIM -
JIO B IBOX Pi3HMX perioHax, a came B M. Kuesi Ta B CyMchbKiit
objacti. HamMu BpaxoBaHO BaxXKJIMBMIA KpUTepili 00MOBUX
Iiif Ha TepuTOpil YKpaiHu, SK1ii MOXKe TOTipIIyBaTH SIKiCTh
Ta XapakTep CHY.

V nocnimkeHHi 3apy0ixkHuX aBTOpiB [17] BUB4aBCS 3B’sI-
30K Mixk COAC Ta sKicTio XuTTs HacejeHHs [TomepaHil
(Himeuuuna). I[in cniocrepexxeHHsiM nepedysaio 1209 ocid
(559 xiHOK), IKMM OYJIO TIPOBEIEHO HiUHY MOJiICOMHO-
rpacdiio Ta aHKeTyBaHHS. ABTOPM MPOBEIU perpeciiHuii
aHaJi3 3 BikoMm, ctaTTio, IMT Ta omuTyBaHHSIM IIOIO CTAaHY
3M0POB’sl i BCTAHOBWJIM MOTEHIIifHI dakTopu, sKi BIIU-
BalOTh Ha SIKiCTbh XUTTS. Bysio BUsIBJIeHO 3HAUHUU BIUIMB
BiKy, ctaTi, IMT Ta oliHKM NTCUXiYHOTO KOMIIOHEHTA, ajie
HEe OLIIHKMU (Di3MYHOro KOMIIOHEHTA.

Sk 6aurMo, aHKeTYBaHHSI Ma€ 3HAYHY ILIiHHICTb, OCKiJIb-
KM HU3BKi 0aii MOXYTb CBiTYMTH PO MOTEHLiHI po3naau
cHy. lle cTBOpIo€E MOXIIMBICTh OpTaHi3allii HaZaHHS CBOE-
YyacHOI METUYHOIT IOTIOMOTY TaKUM JTIIOISIM.

KiiniyHa 3HaUMMIiCTh MPOBEACHOTO HAMM JOCIiIXKEeH-
HsI MOJISITAE Yy JOBEACHHI, 1110 HABiTh MOMipHE MOTipIIIEHHS
CHY IOB’sI3aHe 3i 3HMKEHHSIM iHIeKCY KOPUCHOCTI (BTpaTa
SIKOCTI XXMUTTSI), a 11€, Y CBOIO Yepry, apryMeHTY€e CKPUHIHT
MOpYyLIEHb CHY Y COMaTUYHUX Talli€EHTIB Ta OLIIHKY edeK-
TUBHOCTI JIIKyBaHHSI Yepe3 MOKA3HUKU SIKOCTi XUTTS.

BucHoOBKMU

IMoka3HuK aHKeTyBaHHS «['apHa SIKiCTh CHY» acollilo-
eThes 3 6amamu 3a EQ-5D-5L monaiimenie 60 i Buiie.

BbararodakropHuii perpeciiiHuii aHali3 MoKasas, 1110
HaMOIIbIINI BIUIMB Ha OLIIHKY SIKOCTi 310poB’s 3a EQ-5L-
5D ycix pecionaenTiB maB IMT: adjR*>= 0,26, p = 0,002.

Yacrora BusiiieHHs COAC y pecrioHJIeHTiB OyJia cTa-
TUCTUYHO 3HAUyIlle OMHAKOBOIO K y CyMChKilt o6iacTi,
taKk i B Kuesi (p > 0,05). [Ipu ubomy ocodu 3/6e3 COAC
CTaTUCTUYHO 3HAYYIIIO HE BiPi3HSUIMCH 3a CTATTIO i BIKOM
(p>0,05).

V nmauienTiB 3 kiiHiuauMEy nposiBamu COAC cepenHiit
6an 3a EQ-5L-5D 0yB cTaTUCTUYHO 3HAUyIe HUXKYIUM,
Hix 0e3 COAC, i nepedyBaB y gianasoHi Bin 10 go 85 6aniB
(p =0,005). BonHouac cepenti 3HaueHHsI 6aiB 3a PSQI Oynu
CTAaTUCTUYHO 3Hauyllle BULIMMU (MiHiMaJIbHO — 9, Makcu-
ManbHO — 17) y maitieHTiB 3 COAC MopiBHSIHO 3 BiZICYTHICTIO
o3Hak COAC (p < 0,001). ¥ Bcix nauientiB 3 COAC siKicTh
CHY BinmmoBimasia kareropii «IloraHa siKicTb CHy».

Kondaikr inTepeciB. ABTOpH 3asBISIOTH IIPO BiICYTHICTh
KOHJTIKTY iHTepeciB i Bi1acHOI (piHaHCOBOI 3alliKaBJIEHOCTI
IPU MiATOTOBII JaHOI CTATTi.

Buecok aBTopis. IO3Benko B.C. — 306ip Ta onpairoBaHHs
Marepiany, HarcaHHs TeKcTy; ToBkait O.A. — KOHLIEMIis
Ta MWU3aifiH, HaIMcaHHs TeKCTY, peaaryBaHHs; KomicapeH-
ko FO0.1. — KoHuenis, aHai3 JiTepaTypu, peaaryBaHHsI.
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Consequences of sleep disorders in patients
with insulin resistance during martial law in Ukraine

Abstract. Background. Sleep disorders are a common problem
among the adult population, particularly in patients with obstructive
sleep apnea syndrome (OSAS). These disorders are considered to
be one of the most serious clinical conditions that lead to a sig-
nificant deterioration in life expectancy and quality of life. Sleep
deprivation, circadian shift, and OSAS are common in the popu-
lation. Adverse cardiometabolic and reproductive consequences of
sleep disorders have also been established. The purpose of the study
was to assess the relationship between sleep quality (according to
PSQI) and quality of life/health status (according to EQ-5D-5L)
in adult patients and to determine whether poorer sleep quality is
associated with lower EQ-5D-5L and EQ-VAS scores. Materials
and methods. The study included 31 patients who were divided into
two groups depending on the region of the survey: group I — Sumy
region, group II — Kyiv. The age of the patients ranged from 16 to
70 years (mean 38.0 [29.0; 52.0] years). Results. The average score
on EQ-5D-5L among all surveyed patients was 70.00 [60.00; 85.00]
(minimum — 10, maximum — 90), and PSQI — 9.00 [6.00; 12.00]
(minimum — 3, maximum — 17). Statistically significant differences
between the study groups were observed only in the category “Pain”
(p = 0.028) due to the fact that the answer with a score of 1 point

was more often noted among respondents from Kyiv than from
Sumy region, p < 0.05. When comparing the frequencies of answer
options in group I (Sumy region), statistically significant differences
were found in all categories of questions. The questionnaire indi-
cator “Good sleep quality” is associated with EQ-5D-5L scores of
at least 60 and above. Multivariate regression analysis showed that
body mass index had the greatest influence on the assessment of
health quality according to EQ-5L-5D in all respondents: adjR>=
0.26, p = 0.002. Conclusions. The frequency of OSAS was statistically
significantly the same in both Sumy region and Kyiv (p > 0.05). At
the same time, individuals with/without OSAS did not differ signifi-
cantly by gender and age (p > 0.05). In patients with clinical mani-
festations of OSAS, the average score on EQ-5L-5D was statistically
significantly lower than in those without OSAS and ranged from 10
to 85 points (p = 0.005). The average scores according to PSQI were
statistically significantly higher (minimum — 9, maximum — 17) in
patients with OSAS compared to the absence of its signs (p < 0.001).
All patients with OSAS had sleep quality corresponding to “Poor
sleep quality” indicator.

Keywords: insulin resistance; obstructive sleep apnea syndrome;
questionnaires; survey; martial law; quality of life
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T AY «(IHCTUTYT @HAOKPUHOAOTIT TQ 0BMIHY pedoBuH iM. B.I1. Komicaperka HAMH Ykpainun», m. Kuis, YkpaiHa
2 BYKOBMHCBKIM ASPXKABHNA MEANHHNI YHIBEPCUTET, M. YepHiBLj, YkpaiHa

NMOKA3HUKN CUPOBATKOBOrO BiTAMIHY D
TA NOro 3B’930K 3 noAimopdiamom Bsml reHa
peuenTtopda BitTamiHy D
y AiTen YKPAiHCbKOIT nonyAsuii
3 LYyKpoOBUM AiabeTom 1-ro tTuny

Pe3tome. AktyanbHicts. Bitami D (8iT. D) Ta reH peyentopa sitamiHy D (VDR) BnavBae Ha 340pOB’si OANHY,
OCKIfIbK1 BOHW PErysitol0Tb €KCrPecCito reHiB, L0 KOHTPO/IHOITL FrOMEeoCTas KasbLito, EeHeEpreTudHu MeTabosiam
Ta iMyHHI npoyecu. TpuBaroTb JOCTAXEHHS OCHOBHUX HYOTUPLOX OAUHUYHUX HYKII@OTUAHWUX MONIMopiaMiB reHa
VDR: Apal, Bsml, Taql Ta Fokl, Ljo BrmBaroTs Ha reHu, BigrosifasibHi 3a CEKpeLito iHCYliHy Ta ioro akTUBHICTb.
lNoka3aHo 3B’A30K M reHeTudHumu rionimopgbismamm VDR Ta pyuankom po3BUTKY LyKpoBoro giabety 1-ro tuny
(4A1). B YkpaiHi He npoBoannncs foCigXeHHs 38°a3Ky Mix riosimopghiamom Bsml reHa VDR T1a Bmictom BiT. D
y aitevi 3 4A1. Meta: Bus4yntu ctatyc BIiT. D Ta oyiHnTy vioro 38’130k 3 rnoniMopgpiamom Bsml (rs1544410) reHa
peuyenTopa BIT. D y aitesi ykpaiHcobkoi nonynayii 3 L{1. MaTtepianu ta metogu. O6¢cTexeHo 50 gitevi Ta nignitkis
(19 xnonuukis Ta 31 giBunHka) i3 UA1 y siyi Big 1,75 go 17,08 poky (cepenHivi Bik 12,1 + 3,7 poky). BuaHa4anm
rnikoBaHuvi reMorsio6iH cupoBaTku Kposi, cupoBaTtkoBuvi 25(OH)D imyHoXxemintoMiHeCLUeHTHUM MEeToL40M, Mosie-
KynspHui nonimopgpiam Bsml (rs1544410) reHa VDR y gitevi i3 LI41 meTogom rnonimepa3sHoi naHutoroBoi peakuii.
Pesynbratn. O6¢cTexeHi Jitn 6y po3nogineHi Ha Tpu rpynu: | rpyna — 26 pitevi (52 %) — i3 reHoturnom GA
nonimopgpiamy Bsml (rs1544410) reHa VDR; Il rpyna — 15 gitevi (30 %) — i3 HopmanbHum reHotunom (GG);
Il rpyna — 9 pitevi (18 %) — i3 reHotunom AA. Y gitei i3 L1 Ta natonoriyHnm roMo3uroTHUM rostimMopgiamom
(AA) BUSIBIIEHO rNIKEMIYHWV KOHTPOSIb i3 BUCOKUM PU3UKOM AJ151 XUTTSA, & B AITeH IHLLUMX rpyn — cy6onTumaribHui
[TIiIKeMi4HWi KOHTPo k. Jegiynt BiT. D BusBneHo y nauieHTis i3 rerepo3nrotHum (GA) Ta natonori4yHum romosm-
roTHUM reHotunamm (42,1 + 16,8 ta 40,2 + 11,3 HMonb/n BignoBsigHo). Y ditevi i3 reHoturniom GG rionimopghiamy
Bsml (rs1544410) reHa VDR tpannsinacs HegoctatHicTb BIiT. D (54,4 + 12,6 HMonb/n1). B o6cTexeHnx giten
AomiHyBaB reHoturn GA Bsml (rs1544410) reHa VDR (52 %), sikwii acouitoBascsi 3 geghiyntom BiT. D. Y KOH-
TposbHIVi rpyni gomiHysas reHotun GG (66 %). Y gitevi 3 reHoturniom GA puauk po3sutky L1 BiporigHo Buco-
kui — OR = 3,55 (95% Cl 1,48-8,50; p < 0,0005), a reHotun GG € npotekTopHum y po3sutky L1 — OR = 0,22
(95% Cl 0,09-0,52; p < 0,005). BucHoBkn. Y pitevi 3 L{] 1 BuaBneHo gegiynt BiT. D y 34 (68 %) pitevi, He[o-
crarHictb BiT. D — y 15 (30 %) giteii Ta ontumaribHe 3abe3neqeHHs BiT. D — nuwe y 1 (2 %) nayieHTa. Y gireu
i3 41 nepeaxae reHotnn GA Bsml (rs1544410) reHa VDR. Y natonori4Hux roMmo3urot nosnimopgiamy Bsml
(rs1544410) reHa VDR BusB/IEeHO HE3a[0BINbHWI TIKEMIYHWUV KOHTPOSb Ha T/1i geqiunty BiT. D. BctaHoBieHo
BiporigHuii puauk po3suTky LI[1 y AiTevi i3 retepo3nroTHuM nosnimopgiamom. BusHaueHHs nonimopghiamy Bsml
(rs1544410) reHa VDR pgouinbHo npoBoautu y aitevi 3 L1, acouyivioaHum 3 gegpiyntom BIiT. D, Ta MOHITOPUTH
cynnemeHTayito BiT. D.

KntoyoBi cnoBa: cuposatkosuii 25(0H)D; nonimopgpiam Bsml reHa peuentopa BitamiHy D; LykpoBuii gia6et
1-ro Tvny; gitv; nignitku
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Bctyn

LlykpoBuii niadet 1-ro tuny (LI{1) € pe3ynbraTom pyii-
HYBaHHS [3-KJIITUH OCTpiBLiB JlaHrepranca miglLIyHKO-
BOI 3aJ103U, 1110 MPU3BOIUTH 10 aOCOTIOTHOTIO AediluTy
iHcyminy [1]. LIJI1 MoxXe BUHMKHYTU B OyIb-sIKOMY Billi,
ajie 3a3BMYall Bpaxae IiTeit abo MiIiTKiB. 3a OCTaHHI ne-
caTupivus 3axBoproBaHicth Ha LIJ11 cyTTeBo 3pocina [2].
Ha croromsi rmo6ansHa mommpeHicts LI{1 ctanoBuTh 5,9
Ha 10 Tuc. oci6, 3axBoproBaHicTb Ha LIJI1 oliHIOETBCS B
15 1Ha 100 tuc. oci6 Ha pik [2]. Ha nuTgumnii KOHTUHTEHT
npumagae 8—10 % xBopux Ha 3a3HayeHy MaToJiorilo. 3a
CcTaTUCTUKOIO MixkHapoaHoi niabetnuHoi denepaitii (IDF),
KiJTbKicTb aiTeit, xBopux Ha LIJI, y cBiTi miopiuHo 30i1b111y-
etbest pubau3Ho Ha 70 000. ITporHo3yerbes, mo o 2030
poky 3,7 miH ocib Bikom 10—24 poku y 204 xpaiHax CBiTy
matumyTh LIJI1 (Global Burden of Disease Study 2021).
BoaHouac Bi3HAYa€ThCs CYTTEBE 3POCTAHHS AehiluTy,/
HexocTtaTHOCTI Bitaminy D (BiT. D) cepen nemiarpuyHoi
MOMYJIsLIi B 6araTboX KpaiHax CBiTy. ¥ cydacHOMY CBITi ie-
GimmT BiT. D € r11o6anbHO0 IIpo0IeMOI0 OXOPOHU 3I0POB A,
siKa Bpaxkae moHan 1 Mapa aiteii Ta nopocaux Ha 3emJi [3].

He moxHa BUKITIOUNTH y4acTh BiT. D B eTiomaroreHesi
LIJI1 [4, 5]. OkpeMi noCHinHUKY BiqHOCATH AediluT BiT. D
JIO 30BHIIIIHIX YMHHUKIB, SIKi 3aIlyCKalOTh aBTOIMYHHi Me-
xaHi3mMu po3BUTKy LIJ11 [6—8]. MeTaaHasi3 40TUPHOX BeJTH-
KUX IOCTIIKEHb MiATBEPAUB 3HUXKEHHS PU3UKY PO3BUTKY
L1 y HemoBT Ipu mpuiiomi npenapartis Bit. D [9]. ¥V
niteit i3 Bnepiue niarHocroBaHuM LIJI1 yacTo BUSIBISIIOTH
HU3bKMI piBeHb cupoBaTkoBoro 25(0OH)D [10—12]. ¥V me-
TaaHali3i, SKWUi1 BKJIIO4YaB 45 DoCiIKeHb, 3a3Ha4Y€HO, 1110
nediumt BiT. D miarHocTytoTh y 45 % niTeii Ta MiaTiTKIB i3
Lar [13].

EnnokpuHHa cuctema omnocepeakoBaHo yepe3 BiT. D
perymoe Maitke 3 % renomy monunu [14]. Bit. D mie ge-
pe3 siaepHuii petientop Bitaminy D (VDR), sxuii peryiitoe
CeKpellilo iHCYIiHy IiIIUIYHKOBOIO 3a103010 [15]. Becra-
HOBJIEHO, 110 TeHETUYHI YNHHUKU pU3UKY po3BUTKY LI/11,
30kpema reH VDR Ta iioro moiaiMopdizMu, MOXYTb OYyTU
MOB’s13aHi 3 aBTOIMyHHUMU 3aXBOPIOBAHHSMU, OTIOCEPE/I-
koBaHUMU T-KJiTUHaAMH, 1110, Y CBOIO Yepry, BILJIMBAE Ha
cxwibHicTb go LIJI1 [16].

TpuBaroTh TOCTIIKEHHSI OCHOBHUX YOTUPHOX OMHUY -
HUX HYKJICOTUIHUX noxiMopdizmiB reHa VDR: Apal, Bsml,
Taql ta Fokl, 1o BruimBamTh Ha TeHU, BilMoOBigadbHi 3a
CeKpellilo iHCYJIiHY Ta HOro aKTUBHICTb; MOKa3aHO 3B’ 130K
MiX TeHEeTUIHUMM TTosTiMopdizmMamu VDR ta pu3ankom po3-
Butky LIJI1 [5, 6].

Kpim Toro, pesyabpTaTé OJOCHiIKEeHb, IIPOBEACHUX B
a3i1MChbKill MOy, JO3BOIWIN MPUITYCTUTH, IO TTOJTi-
mopdizMm Bsml moxke OyTr YMHHUKOM PU3UKY PO3BUTKY
1IJI, omHax 11e moTpebye MmogaabnX qociimkeHs [17]. He-
3BaXalouu Ha Te, 110 noaiMopdism reHa VDR octaHHIM
YacoM aCOLLIOETHCS 31 CIPUNMHSITIMBICTIO 10 Pi3HUX aBTO-
iMYHHHUX 3aXBOPIOBaHb, HE iCHY€ BCEOIYHOTO MeTaaHaJi-
3y nojiMopdi3MmiB reHa VDR Ta pusuky po3sutky LI/1, a
HasIBHI Jikepesa jitepatypu € cynepewinBumu [18]. Taxk,
npocmimkeHHs: y OinnsnHaii aiteit i3 nigBUIIEHUM PU3UKOM
L1 (renoturn HLA Ta/abo cepoKoHBepCist 10 TOZUTUBHUX
AQHTUTII J0 OCTPiBLIEBUX KJIITHH) HE 3HAKIILIA CYTTEBOI Pi3-
HUILI B cTatyci BiT. D MixX UMY IiThbMU Ta KOHTPOJIHLHOIO

rpymoo. BueHi mifinum BUCHOBKY, 110 po3BuToK LIJI1 He
3aJIexXUTh Bia piBHs BiT. D [19]. D. Manousaki et al. He
BUSIBUJIY BipOTiZIHOTO BIUIMBY TeHETUYHO 3yMOBJIEHOTO 3HU -
>KeHHS piBHA BiT. D Ha pn3uk po3sutky L1 [20]. BogHo-
yac BMicT BiT. D ta moniMopdizmu rena VDR Fokl i Bsml
OyJI1 ITOB’sI3aHi i3 MiABUIIEHNM PpU3UKOM po3BUTKY LIJI1 y
€TUMETChKUX HiTeit [21].

B YkpaiHi He BuB4aBcs 3B 130K MixK CPOBATKOBUM
BiT. D Ta monimopdizmom Bsml rena VDR'y miteit 3 LIJI1.

Merta po0O0TH: BUBYUTHU CTATYC BiT. D Ta OLIHUTHU 11OTO
3B’s130K i3 mostimopdizmom Bsml (rs1544410) rena perern-
Topa BiT. D y miTeii ykpaiHcbKoi momyJsiuii 3 LI 1.

Marepiaau Ta meToamn

O6cTexeHo 50 miteit Ta mimmiTkiB (19 xiaomuukis ta 31
niBumHka) i3 LIJI1 Bikom Bin 1,75 no 17,08 poky (cepen-
Hili BiK 12,1 + 3,7 poKy), sIKi yBIMIIUTM 10 OCHOBHOI I'PYIIH.
Y Bcix miTeil BU3HAaYa M piBeHb INIIKOBAHOTO IeMOTJIO0IHY
(HbAlc), cupoBatkoBoro BiT. D iMyHOXxeMiTiOMiHEeCLIEHT-
HUM MeTonoM Ta nojtiMmopdizm Bsml (rs1544410) rena VDR
METOJIOM IOJIiMepa3Hoi JaHII0roBoi peakilii. OLiHKy pe-
3yJIbTaTiB MPOBOAMIIN 3a peKOMeHIalisMu MiKHapomTHO-
ro ToBapucTBa eHgokpuHoJjoriB (International Society of
Endocrinologists, 2011) [22].

OO6cTexeHi niti Oyu po3rnoijieHi Ha Tpu rpynu: [ rpy-
ma — 26 (52 %) niteit 3 renotunioM GA; II rpyna — 15
(30 %) niteit i3 renoruniom GG Ta III rpyrma — 9 (18 %)
NiTeN i3 reHOTUTIOM AA.

Jst oniHkY mmosiMmopgHuX BapiaHTiB reHa VDR Bsml
(rs1544410) 10 KOHTPOJILHOI TPYTY BKJIIOUEHO 47 MpaKkTU4-
HO 3I0pOBUX AiTel (23 miBUMHKU Ta 24 XJIOMYUKM) BiKOM
13,97 + 2,57 poky [23].

CratucTU4YHy 00pOOKY pe3yJIbTaTiB JOCIIXKEHHS TIPO-
BOIWJIM 33 JOTIOMOTOIO CTATUCTUIHUX Iporpam Microsoft
Excel. loBipuuii intepBan (confidence interval, CI) 6yB
po3paxoBanuii g OR Ha piBHi 3HauyiocTi 95 %. SAkuo
CITiBBiTHOIIIEHHS IIIAHCIB OyJIO MeHIIIe 3a 1, TO pU3MK 3MEH-
LIIyBaBCsl, SIKIIO = 1, TO pU3UKY He OyJ10, SIKIIO Oilbliie
Bin 1, To pusuk OyB [24]. Yci naHi aHai3yBaau Hemapame-
TPUYHUMU METOJaMU BapialliliHOI CTATUCTUKU 3 BUKOPUC-
TaHHsIM KoM '1otepHoi riporpamu MedCalc (2006).

Po3nonin reHoTuIiB B 00CTeKEHUX Ipynax Ta KOHTPOJIb-
Hili Tpy1i MOpiBHIOBAIU 3a 3aKoHOM Xapai — BaitnOepra:

P>+ 2pq +q’= 100 %,

Jie p*> — JacToTa, 3 SIKOIO TpaIuIstoThes Hocil reHoTumny GG;
2pq — vactorta reHotuny GA; ¢° — 4acToTa reHOTUITy AA.
PospaxoByBanu BigHomeHHs manciB (OR):

OR =ac/bd,

ne a — HasBHicTh LIJI1 Ta mposiBiB, 1110 BUBYAIOTHCS; b —
HasBHicTh LI/I1 Ta BiaCcyTHICTh MPOSIBiB, 1110 BUBYAIOTHCS;
¢ — 3[0pOBI [iTH, Y IKUX BiJICYTHi MIPOSIBY, 1110 BUBYAIOTHCS,;
d — 310pOBI JiTH, Y IKUX HAasIBHI TTPOSIBU, 1110 BUBYAIOTHCS.

JlocmimKkeHHST TIPOBOAMIOCS BiIIIOBIAHO O OCHOBHUX
npuHIuIiB 6ioetnky Konsenii Pagn €Bpornu nmpo nmpasa
JoauHU 1 Giomeauunny (4 kBitHs 1997 p.), [enbciHcbKOI
nekJiapanii BcecBiTHbOI MeqMUHOI acolialii Mmpo eTuyHi
MPUHLMIYA MPOBEIEHHS MEIUYHUX TOCTIIKEHb 32 Yy4acTio
moneit (1964—2013). Kowmicis 3 6iomennanoi etuku 1Y «IH-
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Tabnmys 1. Xapaktepuctmka o6cTeXxeHux gitev
i3 441 ta craryc BitamiHy D

KinbkicTb giten, n 50
BiK, poku 12,10 + 3,67
Crartb: XiHo4a/qonoBsiva 31/19
TpvBanicTb LyKPOBOro fiabeTy, poKu:
1o 1 poky, n (%) 16 (32)
1-5 pokiB, n (%) 17 (34)
> 5 pokiB, n (%) 17 (34)
[mikoBaHwun remornobin, %: 8,70 £ 2,25
<7,0,n (%) 13 (26)
>7,0-9,0, n (%) 16 (32)
> 9,0, n (%) 21 (42)
Bit. D, HmMonb/n: 448 + 14,1
nediumnt, < 50 Hmonb/n, n (%) 34 (68)
HeJoCTaTHiCTb, < 50 — < 75 HMonb/1, n (%) 15 (30)
[OCTaTHil piBeHb, 75—125 HMonb/n, n (%) 1(2)

CTUTYT €HIOKPHUHOJIOTii Ta 00MiHy peyoBuH iMeHi B.I1. Ko-
micapenka HAMH Yxpainu» (mpotokon Ne 35/3-KE Bin
01.04.2021 p. Ta Ne 48/6-KE Bix 25.03.2024 p.) nopyluieHb
MOPAJIbHMX i TIPAaBOBUX HOPM ITill Yac JOCIiIKEHHS He BU-
ssBuia. byna orpumana iHdopMoBaHa 3roja y4acHMKIB i
IXHixX 6aTbKiB.

HocnimkeHHs BukoHaHo y pamkax HIP (2022—2024 ta
20252027 pp.) y AY «IHCTUTYT eHNOKPUHOJIOTil Ta 0OMi-
Hy peyoBuH iM. B.I1. Komicapenka HAMH Yxpainu» 3a
¢inancyBanusM HAMH Ykpainu.

PesyAbTaTH

BcraHoBieHo, 1110 cepenHiil MOKa3HUK CUPOBAaTKOBO-
ro 25(OH)D y mireit 3 L1[11 BinmoBinaB iioro aediuuty Ta
craHoBuB 44,80 + 14,10 Hmonb/n. Cratyc Bit. D o1liHeHO
K nediuut y 34 (68 %) miteit, HengocTaTHICTh BiT. D — vy
15 (30 %), onTuManbHe 3abe3MeueHHsT — JIUIIE B OHOTO
nauienTa (2 %) (ta6un. 1).

Posnogin 3a TpuBamnictio LI1 (mo 1 poky, 1-5 po-
KiB Ta > 5 pokiB) OyB Maiixke omHaKOBUM: 16 oci6 (32 %),
17 oci6 (34 %) Ta 17 oci6 (34 %) BinnosigHo. CepemHiii
noka3Huk HbAlc y ob6creskeHux ctaHoBuB 8,70 * 2,25, i3
HUX ONTUMAJIbHUN TIiKeMiYHU KOHTpoJIb (< 7,0) Maau
13 (26 %) niteit, cybONTUMATbHMIA TIIIKEMIYHUI KOHTPOJIb
(>7,0-9,0) — 16 mamieHTiB (32 %), DIIKEeMiYHIIT KOHTPOJIb
i3 BUCOKMM pU3UKOM 15T KUTTS (> 9,0) — 21 (42 %) nutu-
Ha. ToOTo Malixe TpeTHHA MaLliEHTIB MaJla He3aJ0BiTbHU
[JIIKEMIYHUI KOHTPOJIb 3aXBOPIOBAHHSI.

[TpoaHaizoBaHO pO3IOIi FTEHOTUITIB MOJiMOPDi3ZMy
Bsml (rs1544410) rena VDR y mireii i3 LIJI1 (Ta6a. 2).

V niteit i3 LIJI1 ta reHoTuom GA BCTaHOBJIEHO BUCO-
KU BiporimHuii pusuk po3sutKy LIJI1: OR = 3,55 (95% CI
1,48—8,50; p < 0,005); renotunt GG € BiporigHO IPOTEKTOP-
HUM 1010 po3suTky LIJI1: OR = 0,22 (95% CI1 0,09-0,52;
p < 0,0005); y miteii i3 mojiMopdizMomM AA pU3UK PO3BUT-
Ky LI11 Bucokwuii, aje He BiporigHo: OR = 1,84 (95% CI
0,57-5,97; p = 0,30).

[IpoananizoBaHo po3momin yactot ajeniB A ta G y miteit
3 11 (Taba. 3).

Tabnmys 2. Po3nogin reHotuny Bsml (rs1544410) reHa VDR y gitevi i3 41

FeHoTun OcHoBHa rpyna, n (%) KoHTponbHa rpyna, n (%) OR (95% CI) p
GG 15 (30) 31 (66) 0,22 (0,09-0,52) 0,0005
GA 26 (52) 11 (23,4) 3,55 (1,48-8,50) 0,005
AA 9 (18) 5(10,6) 1,84 (0,57-5,97) 0,30
Bcboro 50 (100) 47 (100) - -

Tabnuys 3. Po3nogin yactot anenie Ata Gy gitev iz U 1
Fpyna Aneni A6ConoTHa KiNbKiCTb YacTtoTta OR (95% CI) p

A 44 0,4400 2,73 (1,46-5,11) 0,0016
OcHoBHa

G 56 0,5600 0,37 (0,20-0,69) 0,0016

A 21 0,2234 - -
KoHTponbHa

G 73 0,7766 - -

Tabnuys 4. Xapaktepuctuka gitevi i3 |1 3anexHo Big reHotuny nonimopgpiamy reHa VDR Bsml (rs1544410)

Moka3Huk I rpyna (GA) Il rpyna (GG) Il rpyna (AA)
3aranbHa KinbKicTb, n (%) 26 (52) 15 (30) 9(18)
JKiHova cTaTb, n 17 10 4
Yonosiya ctatb, n 9 5 5
Bit. D, HmMonb/n: 42,1+ 16,8 54,4 +12,6 40,2 + 11,3
aediumnt, < 50 HMonb/n, n (%) 22 (84,6) 6 (40) 6 (66,7)
HefoCcTaTHICTb, < 50 — < 75 HMonb/n, n (%) 4 (15,4) 8 (53,3) 3(33,3)
[OCTaTHIV piBeHb, 75—125 Hmonb/n, n (%) - 1(6,7) -
[mikoBaHu reMornobiH, %: 8,4+23 8,9 +2,1 92+2,6
<7,0,n (%) 7 (26, 9) 4 (26 7) 2 (22,2)
>7,0-9,0, n (%) 11 (42,3) 2 (13 3) 3(33,3)
> 9,0, n (%) 8 (30,8) 9 (60) 4 (44,5)
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Ta6bnuys 5. lNepesipka BukoHaHHs1 3aKoHy Xapai — Bavin6epra y gitevi 3 L1
ANs1 yacToT reHoTunis nonimopgpiamy reHa VDR Bsml (rs1544410), n (%)

FeHoTUN GA GG AA X2
Oitv 3 UO1 (HasiBHWIA reHOTUN) 26 (52) 15 (30) 9(18) 0,15
Oitvi 3 LA (o4ikyBaHWi reHoTvn) 26,64 (49,28) 15,68 (31,36) 9,68 (19,36) p=0,70
lpyna KOHTpOnto (HasABHUIA reHOTUM) 11 (28,4) 31 (66,0) 5(10,6) 4,98
lpyna KOHTpOnto (OYiKyBaHWIA reHOTUM) 16,31 (34,7) 28,35 (60,31) 2,35 (4,99) p=0,026

ITpu anai3i aneniB OTpMaHO TaKi JaHi: HOCICTBO Ta-
TOJIOTiYHOTO anesss A moiaiMopgHoro jgokycy rs1544410
Bsml rena VDR BipoTiZHO acoOIIOETHCS 3 PU3UKOM PO3-
Butky LIJI1: OR = 2,73 (95% CI 1,46—5,11; p=0,0016).

B ocHoBHii1 rpyti ronosHuM aneiem € G (pG = 0,5600),
yacToTa MiHOpHOTO anefst A y naiieHTiB (QA = 0,4400) y 2
pa3u BUIIA, HiXK Y KOHTPOJbHil rpymi (qA = 0,2234). Cmi-
BimHomeHHs yacTtot anefiB (pG = 0,5600, gA = 0,4400)
MpPaKTUYHO HEe Bipi3HSETHCS Bi criBBimHOIIEHH 1 : 1.

IIpoananizoBaHO TOKa3HUKHM CHUPOBATKOBOTO
25(OH)D ta HbAlc 3anexHo Big noiaimopdizmy reva VDR
Bsml (ta6u. 4).

Hediuut BiT. D BUSIBIEHO y TALIIEHTIB i3 T€TEPO3UTOT-
HuM (GA) Ta IaTOJOTiYHUM TOMO3UTOTHUM (AA) TeHOTH-
mamu (42,1 + 16,8 ta 40,2 = 11,3 HMOJb/JT BiIMOBIIHO).
V nireit i3 HopManbHUM TeHoTUIIOM (GG) nojiMopdizmy
Bsml (rs1544410) rena VDR Tpamnsuiacss HeIOCTaTHICTh
BiT. D (54,4 £ 12,6 HMONB/1T).

V niteit i3 LIJI1 Ta momimopdizmoM AA BUSBICHO IJTi-
KEeMiYHUIT KOHTPOJIb i3 BUCOKUM PU3MKOM [JISI XKUTTSI, a B
IiTel iHIIUX TPpyN — CyOONTUMAaIbHUI ITiKEMiYHUM KOH-
TPOJIb.

VY nocnimxyBaHiit rpyni qfomiHyBaB reHoTuIl GA reHa
VDR (52 %), sixuii aconitoBaBcs 3 AedinmuToM BiT. D, a'y
KOHTposbHit — GG (66 %).

IlepeBipka BukoHaHHS 3aKOoHY Xapai — BaitHOepra y
niteii 3 LIJI1 1st yacToT reHoTutiB nojiMopdizmy rena VDR
Bsml (rs1544410) naBeneHa B Ta0J1. 5.

Yacrora reHotunis y aiteit 3 LIJI1 BigpisHsmacs Bing
KOHTPOJIBLHOI IPYITH, ajieé PO3MO/iJ TeHOTUIIIB BiMOBigaB
piBHOBa3i Xapmi — BaitHOepra.

O6roBopeHHs

Amnaniz mojgiMmopdizmy Bsml rena VDR y niteii i3 LI/ 1
nokazaB Halbinbinry yactoty reHotuity GA 'y miteit i3 LIJ11
Ta gediuuToMm BiT. D, 1110 Y3TOMXKYETHCS 3 TOCTIIKEHHSIM,
B SIKOMY BCTAHOBMJIM 3B’SI30K MiX piBHEM CHUPOBATKOBO-
ro 25(OH)D ta renotunmom GA Bsml (rs1544410) rena
VDR [25].

B inmomy MeTaaHaizi BCTAaHOBJIEHO 3B’SI30K MixX ITOJTi-
mopdizmom reHa VDR ta cxunbHicTio go LIJ11, ayme 3aranb-
HOTIOMYJIALIIHI pe3yabTaT CIIPOCTYBAJIM 11e TBEPIKEHHSI.
OpnHak pe3yJbTaTu aHaji3y MiArpyn BUSIBUIIM JesIKi Hera-
THMBHI Ta IMIO3UTUBHI 3B’SI13KM Mix nosiMmopdizmamu FokI Ta
Bsml y miteit 3 LIJI1 a¢pukaHIIiB Ta aMeprKaHIIiB BilIlo-
BimHO [26]. TToBimOMIISIIOTH TIPO T€, IO YaCTOTA TEHOTHITY
GG y KOHTPOJIBbHIM I'py1i OyJia BUIIOIO, HixX y Tpymmi 3 LIJI1,
i yacrora asiesist G y KOHTPOJIbHI# TPyIIi Oyjia BUIIOI, HixX
npu LIJ11, 1110 CBiTUMTH MPO MPOTEKTOPHY BJIACTUBICTD ajie-
11 G y Kopelicbkux cy0’exTiB i3 LI{1 [27].

V nocaimxenHi y miteii 3 LIJI1 CayniBcbKoi ApaBii BcTa-
HOBMJIM 3B’s130K ToyiMopdizmiB Fokl ta Bsml i3 LIJI1 i
BUIILY YaCTOTY TOMO3UToTHOTO reHotuity Bsml GG ta rere-
posurotHoro reHoTurty Bsml GA mopiBHSIHO 3 KOHTPOJIb-
Holo Tpymnoio [28].

Y MeTaaHai3i 3a3HaueHo, 1110 TeHoTUn GA momiMopdis-
My Bsml, nos’s13aHuii 3 migBUIIEHUM PU3MKOM PO3BUTKY
L1, mepeBaxkae nopiBHsiHO 3 reHoTuoM GG (OR = 1,30,
95% CI = 1,03—1,63), Tomi sIK 3a HasIBHOCTI IoJ1iMOpdi3MiB
Fokl, Apal ta Taql ne BuBneHo 3B’13Ky 3 LIJI1. ¥V anamisi
MiATPYIT 32 €THIYHOIO MPUHAIEKHICTIO MiIABUIIEHUI PU3UK
po3ButKy LIJI1 3ammiaBcs B a3ifichKilt MArpyIri It MoJTi-
Mopdizmy Bsml, Toni Ik B iHIIMX TOIMYJISIIISIX IJIST iHIINAX
noJjiMopdi3MiB 3B’SI13KY He BUSIBJIEHO [29].

Taxum ynHoM, y miteii i3 L] 1 mepeBaxkae reHoTur GA
Bsml (rs1544410) rena VDR Ta BCTaHOBJIEHO 3B’SI30K OC-
TaHHBOTO 3 TTOKA3HMKOM cUpoBaTKoBOro BiT. D. OgHak
HEOOXiHI MOoAAJIbILI AOCTIIXKEHHS 3a3HaYE€HOTO0 MOJIMOp-
¢iszmy y mireit i3 LIJI1 mist Kpalmoro po3yMiHHs BIUIMBY Ha
MeXaHi3MU NaToreHe3y HefpocTaTHOCTI/nediuuty Bit. D.

BucHoBkU

Hediuut BiT. D Bugsneno y 34 (68 %) nmireit 3 11111,
HemocTaTHicTh BiT. D — y 15 (30 %) miteit Ta onTuMaibHe
3ab6e3neveHHs BiT. D — qumie y 1 (2 %) nauienra. Y miteit
i3 LIJI1 nepeBaxae reHotunn GA Bsml (rs1544410) rena
VDR. Y maToJIOTiYHMUX TOMO3UTOT moJiiMopdizmy Bsml
(rs1544410) rena VDR BusiBJIeHO He3adOBUIbHUIM ITiKeMid-
HUIT KOHTPOJIb Ha TJ1i AedinuTy Bit. D. BetaHoBneHo Bipo-
rimHuii pusuk po3Butky LIJI1 y niteit i3 reTepo3uroTHUM
oJIiMmopi3zMoM.

BusnauenHst moniMmopdizmy Bsml (rs1544410) rena
VDR nouinbHo mpoBoauTu y aiteii 3 L1 1, acomiiioBaHuM 3
nedinutoM BiT. D, Ta MOHITOPUTH cyTuleMeHTallio BiT. D.

KondurikT inTepeciB. ABTOpU 3as1BJSIIOTH PO BiICYTHICTh
KOHQJIIKTY iHTepeciB Ta BJlacHOI (hiHaHCOBOI 3alliKaBJIeHO-
CTi IIpM MiATOTOBIII JAHOI CTATTI.

Indopmauis npo dinancyBannsa. CtarTs MiAroToBieHa
B paMKax OromkeTHoro ¢inancyBanuss HAMH Yxkpainu
3a MJIAHOM HayKoBO-mocCHinHux pooit Y «IHcTutyT eH-
IIOKpUMHOJIOTii Ta 00MiHy peyoBuH iM. B.I1. Komicapenka
HAMH VYxpainn».

Buecok aBtopiB. JIykamyk I.B. — kiiHiuHe o6cTeKeHHS
MaIi€HTIB, aHAJI3 Ta iHTepIIpeTallis JaHWX, HaITMCAaHHS
pykonucy; bonbmosa O.B. — inest nocnimkeHHs, peaary-
BaHHs pykomnucy; ManinoBcbka T.M., Cnpunuyk H.A. —
KJIiHiYHe 00CTeXeHHs MaIli€HTiB, CTATUCTUYHA 00poOKa,
aHaJi3 piteparypu; Pusanuuyk M.O., [TaxomoBa B.I'., KBa-
yeHIoK JI.A. — aHaJii3 JiTepaTypu, CTaTUCTUIHA 00poOKa.
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Serum vitamin D indicators and its relationship with the Bsml polymorphism
of the vitamin D receptor gene in children of the Ukrainian population
with type 1 diabetes

Abstract. Background. Vitamin D and vitamin D receptor (VDR)
gene influence human health, as they regulate the expression of
genes that control calcium homeostasis, energy metabolism, and
immune processes. Studies of the main four single nucleotide
polymorphisms of the VDR gene: Apal, Bsml, Taql, and FoklI,
which affect genes responsible for insulin secretion and its activity,
are ongoing. The association between VDR gene polymorphisms
and the risk of developing type 1 diabetes mellitus (TIDM) has
been shown. In Ukraine, no studies have been conducted on the
association between the Bsml polymorphism of the VDR gene and
the content of vitamin D in children with TIDM. The purpose
was to analyze vitamin D status and assess its association with the
Bsml (rs1544410) polymorphism of the vitamin D receptor gene
in children of the Ukrainian population with TIDM. Materials
and methods. Fifty children and adolescents (19 boys and 31 girls)
with TIDM aged 1.75 to 17.08 years (mean age 12.1 £ 3.7 years)
were examined. Glycated hemoglobin, serum 25(OH)D were de-
termined by immunochemiluminescence method and molecular
polymorphism Bsml (rs1544410) of the VDR gene in children with
T1DM — by polymerase chain reaction. Results. The examined pa-
tients were divided into three groups: group I — 26 children (52 %)
with the GA genotype of the Bsml polymorphism (rs1544410) of
the VDR gene; group 11 — 15 children (30 %) with the GG geno-
type (normal) and group III — 9 children (18 %) with the AA
genotype. In patients with TIDM and the pathological homozy-
gous (AA) polymorphism, glycemic control was classified as high-
risk for life, whereas children in the other groups demonstrated

suboptimal glycemic control. Vitamin D deficiency was detected in
patients with the heterozygous (GA) and pathological homozygous
(AA) genotypes (42.1 £ 16.8 nmol/L and 40.2 £ 11.3 nmol/L,
respectively). In children with the normal (GG) genotype of the
Bsml (rs1544410) VDR gene polymorphism, vitamin D insuffi-
ciency was observed (54.4 = 12.6 nmol/L). The GA genotype of
the Bsml (rs1544410) of the VDR gene associated with vitamin D
deficiency was dominant (52 %) in the examined children. In the
control group, the GG genotype predominated (66 %). Children
with the GA genotype had a significantly increased risk of deve-
loping T1DM: odds ratio (OR) = 3.55 (95% confidence interval
(CI) 1.48—8.50; p < 0.0005), whereas the GG genotype was pro-
tective against TIDM: OR = 0.22 (95% CI1 0.09—0.52; p < 0.005).
Conclusions. Among children with TIDM, vitamin D deficiency
was detected in 34 (68.0 %) cases, insufficiency — in 15 (30.0 %),
and vitamin D supply was optimal in only 1 (2.0 %) patient. The
GA genotype of the Bsml (rs1544410) VDR gene polymorphism
predominates in children with TIDM. In pathological homozy-
gotes of the Bsml (rs1544410) VDR gene polymorphism, unsati-
sfactory glycemic control was observed against the background
of vitamin D deficiency. A significant risk of developing TIDM
was confirmed in children with heterozygous polymorphism. It
is advisable to determine the Bsml (rs1544410) polymorphism of
the VDR gene in children with TIDM associated with vitamin D
deficiency and monitor vitamin D supplementation.

Keywords: serum 25(OH)D; BsmlI polymorphism of the vitamin D
receptor gene; type 1 diabetes mellitus; children; adolescents

38 MiXXHOPOAHUIN €HAOKPUHOAOTIHHWIA XKYPHOA, ISSN 2224-0721 (print), ISSN 2307-1427 (online)

Tom 21, N2 7, 2025



[ ® . - q
D Eﬂ OpUriHOABbHI AOCAIAXKEHHS

Original Researches

International Journal of Endocrinology

DOI: https://doi.org/10.22141/2224-0721.21.7.2025.1635
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Marogisionoris Au3peryAsuinHoro
| KAQCMYHOro NATOAOrIYHMX Npouecis
T MOXXAUBOCTI BUKOPUCTOHHS METOAB
NOASPU3ALINHOT GiOMEeANYHOT ONTUKU
B AIOrHOCTULL 30XBOPIOBOHDb LLMTOMOAIOHOT 30A03MU

Pe3tome. AkTyanbHicTb. PO3BUTOK 3aXBOpoBaHb LUMTONORIOHOI 3an03u (LL3) e natogpizionoriaHnm B3aemo-
3B’I3KOM MK KNacu4HUM i An3perynayiviHiM natosioriYyHumm rnpoyecamu, Lo MOXYTb 3MIHIOBATUCA Y MpoCTopi i
Yaci, LLjo HeobXigHO A1 CBOEYACHOI KOpeKUii TeXHOsorivi nikyBaHHSA. MeTa: npoBecTv naTogi3ionoridyHmi aHasnia
AN3perynayiviHoro i Kracu4Horo natogidiosnoriYHoro rnpoueciB y Po3BUTKY 3axXBOPIOBaHb LMTOMNOLIOHOI 3a/103u 3
MOX/INBICTIO OLiHKM POJIi nonspu3aliviHoi 6ioMean4HoOI onTuku B NpoBEAEHHI ix giarHoctuku. Marepiann ta me-
Toan. [Jocnipxysanucsi 4 rpynu XBopux: KOHTPOsIbHa 1-Lwa rpyna — 340posi goHopu (n = 51), gocnigHa 2-ra rpy-
rna — nayieHT 3 By3s108uM 3060M (n = 51), gocnigHa 3-Ta rpyna — nauyieHTv 3 aBToimyHHUM Tupeoigutom (AIT)
(n = 51), gocnigHa 4-ta rpyna — xBopi Ha naninsgpHui pak L3 (n = 51), akum 3 [iarHOCTUYHOK METOK POBOJNITN
nyHKYiviHy 6ioncito LL3. lMapanensHo 3 ricTonoridyHumMm JOCTIXKEeHHAMU i3 3a6apBrieHHSIM reMaTOKCUITIH-e03U-
HOM BUKOpUCTanu Taki MeToau rnosnspusaliviioi 6iomeanyHol onTuKW: nossapusauividi, BeNBeT-kapTu i MyJsibTu-
pakTanbHWi criekTp. Pesynbtatu. [na HopmasnsHoi L3 kapta nonspusadii asumyTiB LEMOHCTPYE piBHOMIpHE
po3rnoaineHHs1 opieHTayii BOSTOKOH y ricTonoridHomMy 3pi3i. CKenneToH aMniityav BevBieT-koeqilieHTiB BKasye Ha
KOMMaKTHY, O4HOPIAHY CTPYKTYpY. MynbtughpakTasibHuvi CriekTp Mae YiTko BUPaXXEHW Makcumym — Lie TUIMoBui
MoKa3HWK JO6pe opraHi3oBaHoOi TKaHUHW 6€3 NaToaoriYHmux 3miH. [s By3/10Boro 3o06a kapra as3umMmyTiB rokasye
MEHLL BriopsgKoBaHy nosnspu3auito, 3 GifbLUO XaOTUYHICTIO BO/IOKOH. CKeslIeToH aMmnniTyau BerBneT-koegi-
LieHTIB Mae hparMeHToBaHy CTPYKTYpY, LLO MOXe BKa3yBaTu Ha AECTPYKTUBHI 3MiHN abo aturnoBe yTBOPEHHS
By371iB. MynbtughpakTasibHUi CAEKTP LUMPLLMK | MEHLL CUMETPUYHWU, LLO CBIgYUTL PO MigBULLEHY CKIaaHICTb
MIKPOCTPYKTYpU, MpuTamMaHHy 415 natonoridHmx ctaris. 3a AlT kapta a3avmyTiB ronspu3adii LeMOHCTPYE MOMITHY
fesopraHisauito CTPYKTYpU, OAHaK i3 LLe NpUCy THIMY JIOKasIbHUMUM YriopsiaKkoBaHuMu ginisHkamu. Lje yarogxyetscs
i3 XpOHI4YHUM 3anasibHum ripoyecom. CKenleToH aMiyiiTyan BeviBeT-KoeilieHTIB MoMipHO chparMeHTOBaHWM, Lo
MOXe CBI4UTH PO 1o4aTkoBy ¢hibpO3Hy TpaHchopMaLito Ta ennieMeHTH rineprnasii. MynbTuebpakTaribHui CeKTp
€ acuMEeTPUYHUM, ase MEHLL BUPaXEeHVUM Y KpawviHiX 3Ha4eHHsIX, L0 € HAaTAKOM Ha (YOHOBY aBTOIMYHHY aKTuB-
HicTb 6e3 37105IKicCHOro pocTy. 3a naninspHoro paky L3 kapTa a3aumyTiB okasye cyTTEBO XaoTU4Hy opieHTauito
BOJIOKOH 6€3 NMOMITHUX 30H BrOPSiAKYBaHHS SIK TUIMOBY O3HaKy 3/105IKiCHOI TpaHcghopmavyii. CkeneToH amnnityan
BeViBIIeT-KoeiLiEHTIB JEMOHCTPYE BUpaxeHy cparMeHTauito 3 MMOOKMMM MopyLLEHHAMY TKAHUHHOI apXiTeKTo-
Hikn. LLInpokuii MynbTugbpakTaibHuil CrEeKTP 3 KiflbKOMa JI0KaIbHUMM MakcumMmymMmamm Bigobpakae BUCOKMI piBEHb
MIKPOCTPYKTYPHOI CKIIafHOCTI, LLJO XapakTepHO /18 OHKonpoLecis. BUCHOBKK. 3a By3/10B0ro 306a, aBToiMyHHOIro
TMpeoiauTy, NanissgpHoro paky LUTONO[IOHOI 3a51031 BCTAHOBJIEHUN TICHWV IHTErpaTtuBHWUM B3aEMO3B I30K MK
Knacu4HuM i gnsperynayiviium natosioridyHnmMm fpoyecamu, Lo Ha04YHO MPOAEMOHCTPOBAHO Py napanesibHux
ricTONOMYHUX JOCIKEHHSX 3 BUKOPUCTAHHAM BUCOKOYYT/INBUX METOLIB rosispu3aliviHoi 6ioMeanyHoi onTukm —
rosisipu3aLiviHoi, BerBrieT-kapT i My/IbTUGPaKTaIbHOro CreKkTpa.

Knroy4oBi cnoBa: By3/108uii 306, aBTOIMYHHUI TUPEOIQNT; NamninapHui pak; LMTONogioHa 3a103a; KIacu4Hui
i An3perynayiviHii naTonoriYHn npoLec; noasapuaawdivina 6ioMmeanyHa onTvka; iHTerpatuBHuv nigxig
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Bctyn

Ha yerBepToMy piBHI abcTpaxilii maroreHes po3risiaa-
€ThCA SIK PitocodCchKe y3aralbHEeHHS, 110 MOSICHIOE OOUH
i3 KJIIOYOBMX aCTEKTiB MEXaHi3My PO3BUTKY XBOPOOU —
NUHaMiKy ii caMopo3BUTKY [1]. MexaHi3m peaizyeTbcs
yepe3 JaHIIOT B3aEMOTIOB’ SI3aHUX peaklliil opraHiamy,
B SIKOMY KOXHa HACTyIHa peakilisi BUHUKAE K 3aXMCHaA
BIiAIIOBiAb HA IIOTIIEPEIHIO Ta BOJHOUYAC caMa HaOyBa€ Xa-
pakTepy yikomkeHHs |1, 2]. CyyacHi Morisiny TpakTyioTh
naToreHe3 SIK IU3PeTyJISLiiHNI NaTOJIOTiYHUI mpolec i3
po3siiagaMy KOOPIMHOBAHOTO YIIpaBJliHHS (i3ionorivHuMmu
(YHKILIISIMU, 1110 TPU3BOAMTD 10 BTpaTH aganTaliifHOro 6a-
JIaHCY, TIOPYIIEHHS MeXaHi3MiB TOMeOoCTa3y, He3’SsCOBaHOTO
MePeTBOPEHHS 3aXUCTY Ha IIKOMY.

BaxxnmBoio 0co0aMBICTIO ITAaTOreHe3y € MOro MUKJITiu-
HICTb, 1110 TIPOSIBJISIETCS] Y HAPOCTAHHI MOPYILIEeHb i (op-
MyBaHHI TIOPOYHOTO KOJa, Y MeXaX SIKOTO PO3rOPTAEThCS
JIAHIIIOT 3aXMCHO-TTOLIKO/IKYBaJIbHUX peakiliii i3 CyTTEBOIO
BTPATOIO PEryJsiTOpHOI piBHOBaru [1, 2].

Bysnosuii 300, aBroimynHuii Tupeoinut (AIT) uu marmi-
JISIpHUI pak muTononioHoi 3ano3u (I3) MoXyTh po3Bu-
BaTUC SIK KJIACUYHMI Y1 TU3PETYISLIAHIIA TaTOJOT i YHII
npoiiec. Y nepiiomMy BUMaIKy 3aXBOPIOBAHHST TOYMHAETHCS
3 YILIKOIKEHb, Ha SIKi B OpraHi3Mi po3BUBaIOThCS peaKllii 3a-
XUCTY. Y IpyroMy BUIAAKy HaIMipHa MOOiTi3allist peakiiiit
3aXMCTy MOXKe TpaHC(OpMyBaTUCS B peakilii aibrepalii —
VIIKOIKeHHS.

3a KJIaCMYHOTO IaroJioriyHoro npotecy B 1113 HeooOxin-
HO 3araJbMyBaTH peakilii YIIKOIKEeHHS Ta aKTUBi3yBaTU pe-
aKIIii 3aXKUCTy, a 32 IU3PEryJIsILiitHOro MaToI0r iYHOrO MPo-
1IeCy BaxXJIMBO OOMEXXUTHU HaAMipHY MOOiIi3allilo peakiiit
3aXHCTY, OO0 BOHU HE TIePEHIIIN B peaKIlil YITKOIKEHHSI.

Coin 3a3HaUYUTH, 110 KJIACUYHUI i OU3peryassuiiiHuii
MaTOJIOTiYHi TIPOIIECH MOXYTb IMEePEXOIUTH OTUH B OIHO-
ro, CIiBiCHYBaTH OJHOYACHO B Pi3HUX CITiBBiIHOIIEHHSIX,
OCKIJIBKY JIIKYBaJIbHI TEXHOJIOTii MOXYTh Ay>Ke IIBUIKO 3Mi-
HIOBaTUCS SIK Y TIPOCTOPI, TaK iy yaci. TexHoJiorii mosisipuza-
LiiTHO1 GioMeANYHOI ONTUKU, SIKi JaIOTh MOXJIMBICTb PO3LIM-
putu KyT oryisiay 3 20 mo 100 % Ta rpu 1iboMy oltiHIoTh 1113
SIK IBOKOMIIOHEHTHY CTPYKTYpY i3 aMOpHOI i KpucTaiy-

HOI pe4oBHUHH |3, 4], MOXKXYTh MaTH BiTHOIIIEHHS IO peaKIIiit
3aXUCTY i YIIKO/KEHHSI, KIIACUYHOTO i JU3PeryJsiiiiiHoro
naToJIoTiyHuX npoiecis [ 1, 5]. BomHouac gocimkeHHs ITpo-
6JIeMM Y TAKOMY KOHTEKCTi MPaKTUYHO HE MPOBOIMIIOCS.

MeTa nociimKeHHs: IPOBECTU MaTodiziosoriyHuit aHa-
JIi3 DU3PETYISIIIIHOTO i KJIJaCUYHOTo naTtodiziosoriayHmux
MPOLECIB Y PO3BUTKY 3aXBOPIOBAHb IIMTOIOAIOHOT 371031
3 MOKJIMBICTIO OLIIHKM POJIi TOJISIpU3alliifHOI OioMeTMIHO1
ONTUKM B NPOBEACHHI iX iarHOCTUKU.

Marepiaau Ta metoaun

O6cTexeHo 4 rpynu ocib: KOHTpoJibHA 1-111a Tpyrna —
310poBi joHOopH (n = 51), nociinHa 2-ra rpyrna — nauieHTh
3 By3JIOBUM 3000M (n = 51), mociigHa 3-Ts1 rpyna — na-
mientu 3 AIT (n = 51), mocninHa 4-Ta Tpyma — XBOpi Ha
naniasgpHuii pak 113 (n = 51), IKUM 3 I1iarHOCTUYHOIO
METOIO 332 MEIUYHUMM MOKa3aHHSIMU TTPOBOIWIM TOHKO-
TOJIKOBY aclTipaliiiHy myHKuiitHy 6iomncito L1 3. I[TpoBogmam
napalieibHi JOCTiIKEHHS TicToJloriyHuX npenaparis 1113,
3a0apBJAEHUX TeMaTOKCUJIIH-€03UHOM, i3 TapaMeTpaMu Io-
JIIpU3aliiiHOl 6ioMeIMYHOT ONTUKM: TTOJISIpU3alliliHa KapTa,
BEUBIIET-KapTa i MyJIbTU(MPAKTAILHUI CIIEKTP.

Y3arajibHEHHSIM CXeMH TTOJIsIpu3aliiiHoi iHTepdepome-
Tpii € cxeMa CTOKC-MOISIPUMETPUUHOTO KapTorpadyBaHHs
Ha ocHOBI iHTepdepomerpa Maxa — LleHnepa, sika roka-
3aHa Ha puc. 1 [6].

Mera nossipu3ailiiitHoro MeToy MoJISITa€ B €KCIIepU-
MEHTaJIbHOMY BUSIBJICHHI i3 KJJACUYHOI'O CBIiTJIOBOTO LIM(-
POBOTO MiKPOCKOIIIYHOIO 300paxkeHHs /(m, n) HAaTUBHOTO
riCTOIOTIYHOTO 3pi3y 6i0MNCii TKAHUHU IIUTONOAIOHOT 3aJ1031
KOOpAWHATHUX (M, 1) pO3IOAiIiB (KapT) a3uMyTa a(m, n)
nossipu3anii. MeTomoiorist moIsipu3aLiiiHOro METOIy I10-
JISITa€ B OIIPOMiHIOBaHHI 3pa3KiB 6i0JIOriYHMX MpernapaTiB
(HaTWBHI TiCTOJOTIUHI 3pi3u OiOTICiT MTOIOAIOHOI 3a71031)
JIa3epHUM BUIMPOMiHIOBAaHHSIM. 32 paXyHOK Pi3HOro Mo-
TJIMHAHHSA Y TUIOIIMHI IIpernapaTiB IIUTOIIOAIOHOI 321031
(bopMy€eTbCSI KOOPIMHATHUI (M, 1) PO3MOALT BEJIUMYUHU
iHTEeHCUBHOCTI I(m, n) MPOMYLIEHOrO0 BUIIPOMiHIOBAaHHS
abo KJIacuYHe CBITJIOBE 300pakeHHs1. Take 300pakeHHsT 3a
JIOTTOMOTOI0 MiKPOCKOMIYHOTO 00’€KTUBA 301IbIIYETHCS i

PucyHok 1. OnTu4Ha cxema 47151 Nonsipu3alyiiHo-iHTepghepeHUiiHoro kapTorpagyBaHHs napamMeTpiB BEKTopa
Crokca: 1 — He-Ne-nasep; 2 — konimarop (0); 3, 11 — posaranyxysadi npomeHis (BS); 4, 5 — a3epkana (M);
6, 9 — yBepTbXxBUNbOBI NnactuHu (QP); 7, 10, 13 — nonsapusaropu (P); 8 — 06’eKT gocnigxeHHs; 12 —
nonsipusauiviinii 06’ektus (0); 14 — ungppoBa kamepa (CCD); 15 — nepcoHanbHuii kommr’'rorep (PC) [6]
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TPOEKTYETHCS Y TUTOIIMHY CBITJIOUYTJIMBUX TTKCEiB UG po-
Boi CCD-kamepu, sika HOro peecTpye y BUTJISIII CYKYITHOCTI
KOOPIMHATHOTO IIM(POBOro pO3MOAiTY 3HAYeHb iIHTEHCUB-
HOCTi. 3 METOI0 BUJIYYEHHS 3 OJIep>KaHOTO 1IM(MPOBOTO Mi-
KPOCKOITIYHOI'0 300paKeHHSI TOJISIPU3aLitHAX KapT a3uMyTa
a(m, n) nongpu3zauii nepen CCD-kaMepo po3MilllylI0Th
JIiHIMHMI TTonsipu3arop-aHaiizarop. O6epTaloTh BiCh ITPo-
MyCcKaHH IIOJIsIpr3aTopa-aHalizaTopa Ha KyT 6 y Mexax
Bin 0 mo st. KoMm’1oTepHO peecTpyloTh y Mexkax KOXXKHOTO
okpemoro mikcens muppooi CCD-kamepu HyIbOBi 3HA-
YeHHS iHTEHCUBHOCTI i BIIMIOBiIHI 1O HUX KyTH ITOBOPOTY
oCi MpoIyCcKaHHS NoJispu3aTopa-aHanizaTopa. OnepkaHuit
KoOpAMHaTHUI po3ronin /(6, m, n) = () HAXOIUTb B iHTEp-
deiic Komm’oTepa, y SKOMY aJlTOPUTMIYHO 0OpOOIISIETHCS i
BU3HAYAETHCS KapTa a3uMYTIB NOJISIpU3allii a(m, n).

J11s1 06’€KTUBHOTO OLIiHIOBAaHHSI KOOPIMHATHUX PO3ITO-
MiTiB BUMAIKOBUX 3HaY€Hb BeJIMUYMHU a3UMYyTa MOJIsIpr3allii
3aCTOCOBAHO MAacCIITaOHO-CEJICKTUBHUI BEMBJIET i MacII-
TabOHO-caMOIOAIOHMIT (hpaKTaJbHUI aHali3 i3 TOOYI0BOIO
MyJIbTU(DpaKTAIbHIX CIIEKTPiB. BeliBier-anani3 — 1e aHaior
MaTeMaTUYHOI0 MiKpOCKOIIa, SIKUii 103BOJISIE OLliHIOBATH

KOOPAMHATHI pO3IMOAiIN Pi3HOMACIITAOHUX TOMEHIB IO~
JIIpU3aliiHUX KapT. 3a3HaueHa MeTa JOCATaEThCs UISIXOM
KOMIT IOTePHOI'0 CKaHYBaHHSI IIEBHOIO CIIeLiali30BaHOIO Beii-
BJIET-(DYHKITIEO 31 3MiHHMM MacITaboM Ha psiIkax KOOp/Iy-
HATHMX PO3IIONLTIB a3uMyTa a(m, n); a(dk, m, n) nonspusanii
1MGpPOBOTrO MiKpPOCKOITIYHOTO 300paxkeHHsI. Y pe3ybTaTi
BU3HAYAIOTHCS PO3ITOILUIM BeiiBIeT-KoeDillieHTiB, aMIUTiTY1a
SIKMX XapaKTePU3Y€E CTYIiHb KOPEJISiii MiBIIMPUHU BEB-
JieT-(hyHKIIii i po3MipiB nosispu3aniiftHoro nomeHa [7, 8].

PesyAbTaTH

Hopwmanbha 1113 nokaszaHa Ha puc. 2A. BunHo Beauky
KiJIBKICTh OKPYIJIUX 200 OBaJIbHUX TUPEOINHUX (DOJIIKYITiB
pi3HOrO AiameTpa, 1110 3alIOBHEHI KOJI0i10M (pOXKeBO-uep-
BOHUIT aMopdHuUit MaTepian). DoiKyn BUCTECHI OJHO-
1IapOBUM KYOIiYHUM (oJtikyasipHuM emiteieM. YepBoHy-
BaTi BOJIOKHUCTI OIITHKA MiX (DOJIiKyJIaMU — CIIOJIydHa
TKaHWHA, 110 MiCTUTH KaITiJisipu i ¢pidpoodnactu. Kapra mmo-
JIsIpu3allii a3UMYyTiB IeMOHCTPYE PiBHOMIpHE PO3IOAiICHHS
Opi€HTAllii BOJIOKOH Y TicTOJIOTiYHOMY 3pi3i. CKeJleToH amII-
JIITYIU BelBIeT-KoedilliEHTIB BKa3y€e Ha KOMITAKTHY, OJHO-

Berienet-kapTa (1)
i MynbTUdpaKTanbHUA CnekTp (2)
F(h
T 64 11,0 o
48
L
2
32 0,5
0
—> X,pym 1000 = 16
0 -10 h
0 — b,pym 1000 1,0 15 2,0
(1) (1) )

PucyHok 2: A) HopmarsibHa WUTONORI6Ha 3ano3a. Benuka KinbKicTb OKpYrninx 4n oBasibHUX TUPEOIaHNX honiKyris
Pi3HOro giametpa, L0 3arnoBHEHIi KOJOigoM (POoXxeBOo-4epBOHUI aMopghHMI maTtepiai). Donikynu BucTesneHi ogHo-
wapoBum Ky6idHUM ¢hOniKynsipHUM enitesiem. YepBoHyBaTi BOJIOKHUCTI AiNsAHKU MiX chonikynamm — criosyyHa
TKaHUHa, Lo MICTUTBL Kaninsapwy i ¢pi6pobnactn. 3abapsrieHH reMaToOKCUITiH-€03UHOM, 36inbLueHHs1 x 200; b) nons-
pu3auiiHa kapTa a3umyTiB (fliBa YacTHa) Ta if CKeNIeToH (npaBa YacTuHa) aMmrliTyg BevdBreT-koeilieHTiB (1) | mysnb-
TUGhpaKTasIbHUY CHEKTP (2) HATUBHOIO ricTonoriyHoro 3pisy 6ioncii L3 nauieHTa 3 KOHTPObHOI 1-i rpynu (BoHopK)

- Berienet-kapTta (1)
MonApusauiia kapta i MyneTUdpakTanbHuii cnekTp (2)
W, F(h)
1000 s T 64 . 11,0
Y, um . 48
) 2
32 005
. 0
—> X,um 1000 16
0 -10 h
B 0 — b,pym 1000 1,0 15 2,0
(1) (1) (2)

PucyHok 3: A) By3/10Bu¥ KONOIgHUA 306: ¢hosliKysn pi3HOro po3mipy i ¢popmu, 3anoBHeHi Kosoigom. Bin3Ha-

4alTbCsl MPOLUaPKU CrOJIy4YHOI TKAHUHN MiX BYy3namu. BigcyTHicTe 3HayHOI nim¢hoyntapHoi iHgpineTpadii. 3a-

6apBJIeHHS1 reMaTOKCUIliH-€03MHOM, 36inbLieHHs % 200; b) nonapu3sayiiHva KapTa asumyTiB (niBa YacTuHa) Ta ii

CKeJIeTOH (npaBa YacTuHa) amnnitTyn BenBreT-KoeilieHTiB (1) i mynbTughpakTanbHuU cnekTp (2) HaTUBHOIO ri-
cronorivyHoro 3pi3y 6ioncii L3 nayieHTa 3 gocnigHoi 2-i rpynu (By3nosuii 306)
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[ 4]

pimHY CTPYKTYpY. MynbTudpakTaaibHUi CIIEKTP Ma€ YiTKO
BUPAXEHUIl MAKCUMyM — 1ie TUMOBUIA MOKa3HUK 100pe
OpraHi3oBaHOI TKAaHMHU 0e3 MaToJoriYHuX 3MiH (puc. 2b).

Ha puc. 3A moka3aHuii By3/10BUiT KOJIOITHMIA 300: osti-
KyJId pi3HOTO po3Mipy i ¢hopmu, 3amoBHEHi KosoinoMm. Bin-
3HAYarOThCs MPOIIAPKHU CITOTYYHOI TKAHWUHU MiX By3JIaMU.
BincytHs 3HauHa giMdouuTapHa iHdibTpauis. Kapra a3u-
MYTIB ITOKa3y€ MEHII BIIOPSIKOBAHY ITOJIIPU3ALIIIO 3 OUTHIIOI0
XaOTUYHICTIO BOJIOKOH. CKeJIETOH aMILTITyI BeiBieT-Koedi-
LIEHTIB Ma€ (pparMeHTOBAHY CTPYKTYpY, 1110 MOXe BKa3yBa-
TH Ha JIECTPYKTHBHI 3MiHU a0 aTUITIOBE YTBOPEHHS BY3JIiB.
MynbrudpakTalbHUi COEKTP MIMUPIINI i MEHII CUMETPUY-
HMIA, 1110 CBITYMTH TIPO TABUIIEHY CKJIAIHICTh MiKPOCTPYKTY-
pH, TIpUTaAMaHHY IS TATOJIOTIYHUX cTaHiB (puc. 3B).

Ha puc. 4A mponemoncrpoBanuii AIT. Hasgsna miMdpo-
LUTapHa iHQIbTpallis y BUMJISII YiTKO BUPAXKEHOTO CKYII-
YeHHsI JIiM(MOIIUTIB y mapeHximi, (popMyBaHHSI JTiMGbOITHUX
GoiKy1iB SIK KJIFOUOBOTO TiCTOJIOTIYHOTO MapKepa aBTO-

iMyHHOTrO pouecy. Crocrepiraerbes QomiKyIsIpHa aTpodist:
yactuHa ¢ouikynis L3 crioieHa, Brpatuia KoJoin, iHKo-
JIM TTIOBHICTIO IecTpykToBaHa. HasiBHI Benuki eo3nHODiIbHI
KJ1iTiHY [TopTiie — AIKeHa3si i3 3epHUCTOIO IIUTOILIa3MOIO,
iHOmi 3 rinepxpoMHUMHU siapaMu. COCTepira€TbCsl HasiB-
HICTbh CKJIEPOTMYHUX JiISTHOK, 3HVXKEHHSI BacKyJsipu3allii.
CynuHHa ciTka MeHII BUpaxeHa MOPiBHSIHO 3 HOPMOIO, 1110
TIOB’SI3aHO 3 iIHBOJIIOLI€10 (DYHKIIIOHATIBLHOI aKTUBHOCTI.

Kapta azumyTiB nosisipuzallii 16MOHCTPYE TIOMITHY Jie-
30praHi3alliio CTPYKTYPH, OJHAK i3 IIIe MPUCYTHIMU JIOKAJIb-
HUMU YIIOPSIIKOBAaHUMU HijissHKamu. Lle y3romxyeTnbes 3
XPOHIYHMM 3anajibHUM TipouiecoM. CKeJeTOH aMIUTITyau
BeliByeT-KoedillieHTiB MoMipHO ¢hparMeHTOBaHUIA, 1110
MOe CBiTYMTHU TIPO MOYATKOBY (hiOpo3HY TpaHChOpMallito
Ta eJeMeHTH Tinepruiasii. MynbTugpakTaJabHUI CIIEKTP €
ACUMETPUYHUM, ajie MEHII BUPaXeHUM y KpaliHixX 3HaYeH-
HSIX, 110 CBiTYUTH IMPO (DOHOBY aBTOIMYHHY aKTUBHICTb 03
03HaK 3JI0sIKicHOTO pocty (puc. 4b).

1000

. Berienet-kapTta (1)
Monspusauiiiia kapta i MynbTUdpakTanbHuiA cnekTp (2)
F(h
™ 11,0 )
1
2
0
—> X,ym 1000
h
—> b, um 1000 ,0 1,5 2,0
(1) (1 (2)

PucyHok 4: A) aBToimyHHMI TpeoiguT. JlimgpoyntapHa iHinbTpayis: 4iTKo BUpaXeHe CKYMYeHHSs NiMgounTis
y napeHximi, gpopmyBaHHS NimepoigHNX ¢hosiKysiB — KI/II0OHYOBUI FiCTOJIONYHNI MapKep aBTOIMYyHHOro rpouecy.
donikynsapHa atpodis: YactuHa ¢ponikynis L3 cnnoweHa, BTpaTuna KoJsioig, iHKosM MoBHICTIO AeCTPYKTOBaHa.
Knitnum MNoptne — AwkeHasi (Hurthle cells): Benuki e03uHOQINbHI KNiITUHN 3 3€PHUCTOIO LIUTOMNa3MOl0, iHOAI 3
rinepxpomHumn sapamu. Pi6po3: HasiBHICTb CKIePOTUYHUX BINIAHOK. SHVXKEeHHs1 BacKynspu3auii: cyAnHHa CiTka
MeHLL BUpaxKeHa MopiBHSAHO 3 HOPMOIO, LL|O MOB’A3aHO 3 iHBOJIIOLiEr0 YYHKLiOHaNIbHOI aKTUBHOCTI. 3abapBrieHHs
reMaToKcuIliH-e03MHOM, 36inbLieHHs1 * 200; b) nonspu3auyiiHa KapTa a3uMyTiB (NiBa YacTuHa) Ta il ckesleTOH
(npaBa yacTtuHa) amnnitys seviBnet-koeilieHTis (1) i MynbTgbpaKTanbHU crneKkTp (2) HAaTUBHOI O riCTONIOrYHOro
3pisy 6ioncii L3 nauieHTa 3 gocnigHoi 3-i rpynu (AIT)

. Berinet-kapTta (1)
Monspusauiiiia kapta i MynbTUdpakTanbHuiA cnekTp (2)
F(h
1000 11,0 W
Y, ym
0 — X,uym 1000
h
— b um 1000 ,0 1,5 2,0
(1 (2)

PucyHok 5: A) naninspuni pak LL3. lNaninsapHi cTpyKTypy 3 ¢hi6poBacKysnisipHOIO CepLEeBUHOIO. SIAEPHI 3MiHN:

sAepHi 60po3Hn, opghaHoBI iApa 3 HEYITKUMU KOHTYpaMU. SiAepHi BKITIOYEHHS: iHTpasAepHi Tinbys, ncamomHi

Tinbysi. BUCOKa LYiNbHICTb KJITUH, LYO CBiAYNTL MPO nposiichepatuBHUI npouec. 3abapB/ieHHs] reMaToOKCUIH-

€03UHOM, 36inbLueHHs1 * 200; b) nonspusauiiHa kapTa asumyTiB (niBa YacTuHa) Ta il CKesneToH (npaBa 4acTuHa)

amnnityn seviBner-koedpilieHTis (1) i MynbTudhpaKTansHuii crekTp (2) HaTMBHOroO ricronoriyHoro 3pisy 6ionciri L3
nayieHTa 3 gocnigHoi 4-i rpynu (naninspHuin pak)
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Ha puc. 5A mokazanwmit maninsipauii pax 113. Hagsri
NaruJISIpHi CTPYKTYpH (pO3rajly’keHi COCOYKU — BUPOCTH 3
(biOpOBACKYISIPHOIO CEPLIEBMHOIO), SIASPHI 3MiHM (JTiHiliHI
BIABJICHHST Y MeMOpaHi siapa), 30iabieHi opdaHoBi siapa
3 HEUITKMMU KOHTYpaMu, SIIepHi BKIIOUEHHS (CBiTUeHHS
BHYTPIIIHBOSIZIEPHOTO TIATOJIOTIYHOTO TPOLIECY), TICAMOMHI
TUIbL (Y A€SIKUX TIISTHKAX MOMIiTHI KOHLIEHTPUYHI KaJIbIM-
(ikOBaHi CTPYKTypH ), BUCOKA IIUIbHICTh KIIITUH. 3a3HaYeHi
JIiASTHKY MaloTh MiABUILIEHE KIITUHHE YIIiIJIbHEHHS, 1110
CBimumMTh Mpo mpoaidepaTuBHuit mpouec. Kapra azumyTiB
MOKa3y€e CYyTTEBY XaOTUUYHY OPIi€HTALlil0 BOJOKOH 0€3 Mo-
MIiTHMX 30H BIIOPSIIKYBaHHS SIK TUIIOBY O3HAKY 3JIOSIKiCHOT
TpaHcdopmailiii. CKeJaeToH aMIUIITYyau BeilBieT-Koedi-
LIEHTIB IEMOHCTPYE BUpakeHy (pparMeHTallilo 3 TJIM00-
KMMHJ MOPYILIEHHSIMY TKAHMHHOI apXiTeKTOHIKI. MynbTr-
¢ pakTallbHUI CHEKTP IIUPOKUIA, 3 KiJIbKOMA JIOKAJIbHUMU
MaKCHUMyMaMH, 110 BiZoOpaxka€ BUCOKUI piBeHb MiKpO-
CTPYKTYPHOI CKJIA[THOCTi, IPUTaMaHHU IS OHKOITPOLIECiB
(puc. 5b).

O6roBopeHHs

OntuyHa Moaelb MOP(POIOriYHOI CTPYKTYPU TKAHU -
HU IIMUTOITOAIOHOI 3aJI03U — 11€ TBOKOMIIOHEHTHAa aMOp-
¢HO-aHi30TponmHa MaTpulid. AMOPpGHUN KOMIIOHEHT
(mapenxima, 1110 chopMoOBaHa eriTelliaTbHO TKAHUHOK —
TUPEOLIUTAMU) € MOJISIPU3ALIIHO HEAKTUBHOIO Ta HE 3Mi-
HIOE CTaHy MOJIsIpU3allii JJa3epHOTO OMTPOMiHIOIOYOTO ITyYKa.
AHI30TPOITHMIT KOMITOHEHT (ONTUYHO aKTUBHI III00YIiHOBI
OLIKOBI KOMILIEKCH — (DOTIKYJIN, 11O 3aIIOBHEHI KOJIOIIOM 3
TUPEOTJIOOYIIHOBUX OiJIKiB) (pOpMYy€E KOOPIAMHATHO PO3MO-
IiJeHi (m X n — CYKYMNHICTb miKcesliB Hu(poBOi KaMepu)
MOBOPOTH TUIOIIMHU TOJsIpU3allii @ abo KapTu azumyTa
nosasipusauii a(m, n). IlogikpucTalivyHUM KOMIIOHEHTOM
TaKOX € TIPOIIAPKU CITKM CTIOJIYYHOI TKAHWUHU Y MapeH-
XiMi — HaaMOJEKYIspHi (GiOpUIISIpHI MPOTETHOBI Mepexi
CITOJIyYHOI TKaHUHH [3, 6].

Coinx 3a3HaYNTH, 110 aMOpdHI BIaCTUBOCTI MAIOTh KJTi-
TUHU — THUPEOLIUTH UM iX (PYHKIIIOHAJIbHO 3MiHEHi aHa-
JIOTW — TUIOCKa MeTaruiasist, KiitTnHu [topie — ArkeHasi
[9, 10] un KIAITMHM MAMISIPHOTO paKy, TOOTO Ti KJIITUHMU,
SIKi B KOHKPETHUX YMOBax 3a0e3MeuyoTh 0e3mocepeaHio
dyukuito 3. CtpykTypH, IKi MTOBOASITHCS SIK KpUCTATiuHA
peYoBHMHA, CKOPIIII 3a BCe, HaJIeXKaTh A0 chepu 00CTyroBY-
BaHHSI OCHOBHUX (PYHKIIIOHAJIBHUX KJIITUH (KoJioinu (oJri-
KYJIiB i IPOIIAPKU CITKU CIIOJYYHOI TKAHMHU HaBKOJIO HUX).

1113 B HOpMi MIiCTUTb BEIUKY KiJIbKiCTh OKPYTIUX a00
OBaJIbHUX TUPEOITHUX (hOJIiKYJIiB pi3HOIrO AiaMeTpa, 110
3aII0BHEHI KOJIOIIOM, BUCTEJICHI OMHOIIAPOBUM KyOiuHUM
GOITIKYISIPHIM eNiTeTiEM 3 BOJTOKHUCTUMHA IiISTHKAMA
CIIOIYYHOI TKaHMHU MiX (omikyaamu. [Ipu nbomy KapTa
noJisipu3aliii a3uMyTiB IEMOHCTPYE piBHOMipHE PO3IO/Ii-
JIEHHS$I Opi€HTAallii BOJIOKOH Yy ricTosiorivuHomy 3pisi. Ckene-
TOH aMIUTITYIU BeliBiaeT-KoedillieHTiB BKa3dye Ha KOMITaK-
THY, OJHOPIIHY CTPYKTYpY. MynbTudpaKkTaIbHUAN CIEKTP
Ma€ YiTKO BUPaXXEHU MAaKCUMYM — 1i€ TUIIOBHUIA MOKa3-
HUK 100pe OpraHi30BaHOi TKAHWHU 0€3 TaTOJIOTiYHUX 3MiH.
Vce BullleBKa3aHe IMiATBEPIKYE BiACYTHICTb KJIACUYHOTO
Ta AU3PEryJsliifHOTO MaTOJOTiYHOTO MPOLIECiB i BKa3ye
Ha BiZICYTHICTb MOPYIIeHb MPUHIIUIIIB 3BOPOTHOTO 3B’SI3KY
peryisuii pynkuiit I3 B Hopwi [11, 12].

BukopurcToBy10UM MPUHIIUIT IPSIMUX Ta HETATUBHUX
3BOPOTHMX 3B’SI3KiB Ta iHTErpaTMBHUI Miaxin naTodisio-
JIOTii, 3a3HAYMMO, 110 MAaTOT€He3 BY3JI0BOro 300a 3a medi-
LUTY Mooy B 1Xi Ta MUTHIN BOJI BinOYBAa€TbCSI TAKUM UM~
HoM. AkTuBHa popma ropmony L3 tpuitontuponin (T;)
Ge3nocepeHbO Ji€ Ha KIITUHU-MileHi. BonHouac 80 %
MPOAYKIIil THPEOLUTIB — 1Ie HeaKTUBHA (popMa TOPMOHY —
tupokcuH (T,). Lle 3yMOBIIeHO TUM, 1110 KJITUHU-MIillIeHi
MiCTSITh (PepPMEHT JIeioaMHA3Y, sIKa IIJIIXOM BilIlIETJIEHHS
iiony nepetBopioe HeakTuBHUI T,B T,. BHacninok aedinu-
Ty itony piBeHb T,i T,0yne 3HUXEHUI, OCKITbKY MEPOKCHU-
lla3a TUPEOLIUTIB He Oy/le OKMCHIOBATH MO i OCTaHHIill He
Hafiiae y osikynu Kosoina st CHHTE3y TOPMOHIB. 3a 11X
YMOB Oi4Hi ropOoOBi si1pa i IyronoaioHe sSApo rinotajiamyca
Y BEeJIMKIili KiTbKOCTi BUPOOJISTIOTh TUPEOIiOeprH, SIKII dye-
pe3 rinoranamo-rinodizapHo-BOPiTHUI KPOBOOOIT Haiiine
B IIEPEIHIO YacTKYy Tinodiza mo iioro 6a30¢iIbHUX KIITUH
i Ipu3Bee N0 TiNepIpoAyKIlii TUPEOTPOITHOIO TOPMOHY,
SIKMI 3a paxyHoOK rinepaktuBaliii 1113 npusBene 1o po3-
BUTKY IU3PETYJISLIAHOTO MaToJIOridHoro Tpouecy [13, 14].

[1pu uboMy B iHTEPCTULIIT PO3POCTAETHCS CIIOJTyYHA TKA-
HUHA 11 GOPMYETHCS BY3JIOBUIA 300 [15], 110 CyIIpOBOIXKY-
€ThCS 30iIBIIEHHSAM 00’€MY aHi30TPOITHOTO KOMITOHEHTa
(ONTUYHO aKTUBHUX IJI00YIiHOBUX OLTKOBUX KOMILIEKCIB —
¢oiKyITiB, 3aIIOBHEHUX KOJIOIIOM i3 TUPEOIIOOYIiIHOBUX
0iJIKiB) Ta MOJIIKPXCTATIYHOIO KOMIIOHEHTA CITOJyYHOI TKa-
HUHU MTapeHXiMU — QiOpUIIIpHUX IPOTEIHOBUX TSLKIB, SIKi
OTOYYIOTh TinepTpodoBaHi KOJIOIIHI (POJTiKyIH.

Hamu BusiBieHi 3MiHM KapTy a3UMYTIB 3 MEHIII BIIOPSII-
KOBAHOIO MOJISIPU3ALLEIO i OiTbIIOI0 XAaOTUYHICTIO BOJIOKOH.
CKeeToH aMILTITyIu BeBIeT-Koe(illiEHTIB XapaKTepu3y-
€TbCsl (hparMeHTOBaHOIO CTPYKTYPOIO, 1110 MOXKE BKa3yBaTh
Ha IeCTPYKTHUBHI 3MiHM a00 aTUMOBE YTBOPEHHS BY3JIiB.
MynbTudpakTanabHIi CIEKTP ITAPIIAHI i MEHII CUMETPIY -
HWI, 1110 CBITYUTb MPO MiIABUILEHY CKIIAAHICTh MIKPOCTPYK-
TypH, IpUTaMaHHY [JIs TIATOJIOTIYHUX CTaHiB. BcTaHoBieHi
MOpPYIIEHHST BKa3ylOTh Ha iIHTErPaTUBHUI B3aEMO3B’SI30K
MiX KJIACUYHUM i AU3PETryISUiitHUM NaTOJOTIYHUMU MPO-
11ecamMmu 3a By3JIOBOTO 300a.

3a AIT BHacCiIOK BIUIMBY TeHETUUHUX YMHHUKIB, CTpE-
Cy, HaJUIMIIKY MOAY 3a3HA€E YIIKOIKEHHSI TeMaTOTUPEOiI-
HMi1 6ap’ep i pO3BUBAETHCI aBTOIMYHHE 3arajieHHs [16, 17]
i3 (hopMyBaHHSIM KJIACMYHOTO I1aTOJIOTIYHOTO IPOLIeCy i3
3MEHIIIEHHSIM KoJoiny B omikynax. Tupeouut HabyBarOTh
IpU LIbOMY TIJIACKOI MeTaruiasii, 110 CJIi po3LiHIOBaTU K
IIPOSIB KOMITEHCAIIIHOI 3aXMCHOI peakilii 3 METOI0 3MEH-
LIeHHS X (PYHKIIOHAIbHOI aKTUBHOCTI JJ1s1 BUSKMBAHHS 32
YMOB YIIKOIKeHHsI. 30iIbIeHH KIiThH [TopTie — Amke-
Hazi 3a AIT [18] ciim po3uiHoBaTH K MOOiTi3alliio peak-
1il1 3aXMCTYy, OCKiIbKI BOHM BUHUKAIOTh 3 (DOJIIKYJISIPHOTO
eriTesNio, MarTh €03UHODIIbHY 3€pHUCTY LIUTOILIA3MY i
BE3UKYJISIpHE SIIPO 3 BEJIUKUM sIAeplieM, OibIlli 3a (hoJIiKy-
JIAPHi, MalOTh TEHACHIIi10 OYTH BETMKUMHU, OAraTOKYTHUMU,
3 YiTKO BUpaK€eHUMU MeXaMM, MOXYTb MicTutu 10 5000
MIiTOXOHIIpIii, SIKi 3aIIOBHIOIOTH IIUTOIIa3My. BomHodac y
301IbIIEHH] I akTUBaLii KIiTUH ['TopTiie — AlikeHasi mpu-
XOBaHMI TU3PETYISILiHUI AaTOJIOTIYHUM MPOLIEC, OCKIIb-
KU TIpY 1X HaIMipHi#l aKTUBaLlii MOXYTb YTBOPIOBATHCS e~
(extHi MiToxoHapii [19]. ToMy 3a3Ha4YeHi KJTITUHU MOXYTb
OyTH OCHOBOIO JUISI BUHUKHEHHSI OHKompoleciB [20, 21],
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a HaaMipHe 3a0e3rneueHHs] eHePTi€l0 BOTHUILA 3armajeHHs
MOXKe CIPUSITU MOTO MiACUIECHHIO 3 TPUIIBUIIIEHUM PO3-
BUTKOM ITpoJicepaliii i3 po3pocTaHHSIM CIIOJYYHOI TKaHU-
HU B iHTEPCTHUILii, PO3BUTKOM illleMii, 3aITyCKOM MPOIIECIB
amornrosy [22, 23]. BusiBneHi 3MiHM KapTu a3UMYTiB MOJSI-
pu3alii JeMOHCTPYIOTh IIOMITHY JIe30pTaHi3allilo CTPYK-
TYpH i3 1lle MPUCYTHIMU JIOKAJTbHUMU YIOPSIAKOBAHUMU
MIISTHKAMU, 110 Y3TOIKYETHCS 3 XPOHIYHUM 3anajbHUM
npouecoM. CKeleTOH aMILTITYI1 BeiiBlIeT-KoedilliEHTIB
MOMipHO (hparMeHTOBAHUI, 1110 MOXE CBiTYMTH PO IToYaT-
KOBY (ibpo3Hy TpaHchOpMallilo Ta eJIEMEHTH Tirepruiasii.
MynbTudpakTaabHU CIIEKTP € ACUMETPUYHUM, aJle MEHIIT
BUPaXEHUM Y KpaiiHiX 3HaAUeHHSIX, 1110 BKa3y€e Ha (h)OHOBY
aBTOIMYHHY aKTMBHICTb. BUsIBIeHI 3MiHU AEMOHCTPYIOTh
IHTETPaTUBHUI B3a€EMO3B’ 130K MixXK KJTACUIHUM i TU3PeTy-
JISLIAHUM naToyiorivHuMu npouecamu 3a AIT [23].

IcToTHOIO O3HaKoOIO Mt manisspHoro paky 113 € Ha-
SIBHICTh HYKJIEapHUX BKJIIOYEHb Ta TICAMOMHMUX TiJIellb MPU
CBiTJIOBII MiKpockortii. TpaHcgopMoBaHi TUPEOLIUTH YTBO-
PIOIOTH XapaKTepHi MaMiIIpHi CTPYKTYPH, sIKi 3a0€311e9yIOTh
NyxJWHi epeKTUBHE KpoBomnocTayaHHs. [lamiasspHuii pak
1113 xapakTepn3y€eThCsl BUCOKOIO iHBAa3MBHOIO aKTUBHICTIO,
110 TIPOSIBIISIETHCSI METACTAa3yBAHHSIM TIEPEeBasKHO JTiM(pOreH-
HuM 1uUIsxoM [11]. 3a3HavyeHi 3MiHM MOXHA PO3LIiHIOBATH SIK
MPOSIB TU3PETYIISIIHOTO IMaTOJIOTIYHOTO TIpoliecy | 1], Komm
HaIMipHUI picT (IMyXJIMHHA IIPOIpecisi) MPU3BOAMB 10 peaKk-
i1 YIIKOMIKEHHS. 3a IIMX YMOB CITIOCTEPIraIocs 30iIbIIeHHST
00’eMy aMOpP(PHOTO KOMITOHEHTa — MAMIAPHUX CTPYKTYP
TpaHC(HOPMOBAHUX TUPEOLIUTIB — BOAHOYAC 3i 3MEHILIEHHSIM
ONTUYHO aKTUBHUX II00YTiHOBUX OiTKOBUX KOMILJIEKCIB
(onixkyniB, 3aIIOBHEHUX KOJIOIAOM i3 TUPEOTII00YIiHOBUX
OiJIKiB) Ta 3pOCTaHHSIM TTOJIIKPUCTAIIYHOTO KOMITOHEHTA
CMOJYYHOI TKAHUHM B apeHXiMi — (hiOpuIsipHUX MpOTeiHO-
BUX TSIXiB, 1110 (hOPMYIOThCSI BCEpeIMHI TpaHC(HOPMOBAHUX
NaniigspHUX CTPYKTYp. BUsiBIeHI 3MiHU KapTh a3uMYTiB,
1110 TTOKA3aJIM iCTOTHO XaOTUYHY Opi€HTALIiI0 BOJIOKOH 0e3
TOMITHMX 30H BITOPSIAKYBaHHSI, — TUITOBA O3HAKA 3JI0SIKiCHOT
TpaHcdopMaliii. CKeJIeTOH aMILTTyau BeBIIeT-KoedillieHTiB
MPOIEMOHCTPYBaB BUPaKeHY (hparMeHTAallit0 3 NIMOOKUMU
MOPYLIEHHSIMUA TKAHMHHOI apXiTeKTOHiKU. MyJbTudpak-
TaTbHUH CIIEKTP HIUPOKUH, 3 KiTbKOMA JTJOKATbHUMU MaKCU-
MyMaMH, 1110 BiToOpakae BUCOKMU piBEHb MiKpOCTPYKTYPHOI
CKJIQIHOCTI, IPUTaMaHHOI IS OHKOIIPOIIECIB.

Otxe, 3a nanijgsspHoro paxky L3 BusiBieHMit TicHUI
iHTErpaTUBHUI B3a€EMO3B’SI30K MiX KJTACUYHUM i TU3PETy-
JISIUIMHUM MaTOJIOTIYHUMM MPOLIECAMM, 1110 HAOYHO TPO-
JIEMOHCTPOBAHO 3a JIOTIOMOT0I0 BUCOKOUYTJIMBUX METO/IB
MHOJISIpU3aLiiHOI Oi0OMEeAMYIHOI ONITUKU — IIOJISIpU3aLiiHOT
Ta BEUBJIET-KapTH i MyJIbTU(MPAKTATBLHOIO CIIEKTpA.
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Pathophysiology of dysregulated and classical pathological processes
and possibilities of using polarization biomedical optics methods
in the diagnosis of thyroid diseases

Abstract. Background. The development of thyroid diseases is a
pathophysiological relationship between classical and dysregula-
ted pathological processes that can dynamically change in space
and time, which is an important need for timely correction of
treatment technologies. The purpose of the study was to conduct

an analysis of dysregulated and classical pathophysiological pro-
cesses in the development of thyroid diseases with the possibility
of assessing the role of polarization biomedical optics in its diag-
nosis. Materials and methods. Four groups were studied: control
group 1 — healthy donors (n = 51), study group 2 — patients
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with nodular goiter (n = 51), study group 3 — participants with
autoimmune thyroiditis (n = 51), study group 4 — patients with
papillary thyroid cancer (n = 51) who underwent thyroid biopsy
for diagnostic purposes. In parallel with histological studies and
hematoxylin-eosin staining, the following methods of polarization
biomedical optics were used: polarization, wavelet maps and multi-
fractal spectrum. Results. For a normal thyroid gland, the azimuth
polarization map shows a uniform distribution of fiber orientation
in the histologic section. The amplitude skeleton of the wavelet co-
efficients indicates a compact, homogeneous structure. The mul-
tifractal spectrum has a distinct maximum, which is a typical in-
dicator of well-organized tissue without pathological changes. For
nodular goiter, the azimuth map shows less ordered polarization,
with more chaotic fibers. The skeleton of wavelet coefficient am-
plitude has a fragmented structure, which may indicate destructive
changes or atypical nodule formation. The multifractal spectrum
is wider and less symmetrical, indicating an increased complexity
of the microstructure typical for pathological conditions. In auto-
immune thyroiditis, the polarization azimuth map shows a marked
disorganization of the structure, but with local ordered areas still
present. This is consistent with a chronic inflammatory process.

The skeleton of the wavelet coefficient amplitude is moderately
fragmented, which may indicate initial fibrous transformation and
elements of hyperplasia. The multifractal spectrum is asymmetric,
but less pronounced at the extremes, which indicates background
autoimmune activity without malignant growth. In papillary thy-
roid cancer, the azimuth map shows a significantly chaotic orienta-
tion of fibers without noticeable zones of order — a typical sign of
malignant transformation. The skeleton of the wavelet coefficient
amplitude demonstrates pronounced fragmentation with deep dis-
orders of tissue architectonics. A broad multifractal spectrum with
several local maxima reflects a high level of microstructural com-
plexity, which is characteristic of cancer. Conclusions. In case of
nodular goiter, autoimmune thyroiditis, papillary thyroid cancer,
a close integrative relationship between classical and dysregulated
pathological processes was found, which was clearly demonstrated
in parallel histological studies using highly sensitive methods of
polarization biomedical optics: polarization, wavelet maps and
multifractal spectrum.

Keywords: nodular goiter; autoimmune thyroiditis; papillary thy-
roid cancer; thyroid gland; classical and dysregulated pathological
process; polarization biomedical optics; integrated approach
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Expression and polymorphisms of the IRS1 gene
as related with the risk of type 2 diabetes mellitus
in Iraqi patients

Abstract. Background. Type 2 diabetes mellitus (T2DM) is a complex metabolic disorder that is chronic in nature.
One of the main players in the pathophysiology of T2DM is the insulin receptor substrate 1 (IRS1), which has been
shown to mediate almost the entire spectrum of insulin signaling via downstream signaling pathways. A common
single nucleotide polymorphism, rs1801278 (Gly972Arg), in IRS1 has been shown to be associated with impaired
insulin signaling and therefore an increased risk of T2DM in a number of populations. However, little is known about
the effect of this polymorphism in the Iraqi population. The purpose of this study: to determine the association be-
tween IRS1 rs1801278 polymorphism, the risk of T2DM in Iraqi patients, and to compare the expression of IRS1
gene in those with T2DM and healthy controls. Materials and methods. The study included 120 participants: 60
individuals diagnosed with T2DM and 60 apparently healthy individuals (healthy controls). Genotyping of IRS1
rs1801278 was performed using high resolution melting analysis, and the mRNA expression of the IRS1 gene
was assesed using real-time quantitative reverse transcription polymerase chain reaction. Genotype and alleles
frequency, expression level and association with disease status were computed using appropriate statistical ana-
lyses. Results. The frequency of the A allele (Arg) of rs1801278 was higher in the T2DM patients (38.3 %) than
in controls (10.8 %) and indicated an increased risk (OR = 5.12, P < 0.0001). The GA and AA genotypes were
greater in T2DM patients (GA: 36.6 %, AA: 20 %) compared to controls (GA: 15 %, AA: 3.3 %) and conferred an
increased risk (GA: OR = 4.61, P = 0.0006; AA: OR = 11.31, P = 0.0004). The expression of the IRS1 gene was
significantly decreased in T2DM patients with fold change 0.6115 compared to healthy controls with fold change
1.00, suggesting that there may be impairment of insulin signaling at the molecular level. Conclusions. This study
has identified a significant association between the IRS1 rs1801278 (Gly972Arg) polymorphic locus and higher risk
of T2DM among Iraqis. The downregulation of IRS1 gene expression in T2DM patients further substantiates the
role of IRS1 in the development and pathobiology of this disease and confirms the potential for IRS1 to be used as
genetic marker for early detection and personalized management of T2DM in the Iraqgi population.

Keywords: IRS1 gene; type 2 diabetes mellitus; rs1801278; Gly972Arg; gene expression; polymorphism; Iraqi
population; insulin signaling

Introduction

Diabetes mellitus (DM) is recognized as a public health
problem of pandemic proportions [1]. DM is the most chronic
metabolic disorder resulting from a complex interaction be-
tween environmental and hereditary factors [2, 3]. Type 2 dia-
betes mellitus (T2DM) is a metabolic disorder that develops as
different cell groups resist insulin action on peripheral tissues.
Eventually, the pancreas is unable to produce sufficient insulin
to overcome this resistance, resulting in insulin deficiency [4].

The insulin receptor substrate /RS gene on chromosome
2936 encodes a member of the IRS protein substrate fami-
ly. IRS1, an endogenous insulin receptor substrate, plays a

crucial role in the insulin signaling pathway [5, 6]. The Gly
to Arg substitution at codon 972 has been shown to interfere
with the IRS1/PI3-kinase signaling pathway, significantly
increasing the risk of insulin resistance and T2DM ninefold
in heterozygous individuals [7, 8].

Different studies have shown that multiple risk genes play
a critical role in the biological functions of insulin, including
secretion, interaction with its receptor, and insulin intracel-
lular signaling. One of these genes is /RS, which is known
as a central molecule in insulin signaling [9]. The Gly972Arg
polymorphism in the /RS gene is associated with higher basal
insulin levels and increased risk of obesity and insulin resis-
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tance, indicating its potential role in disrupting insulin signal-
ing pathways and contributing to metabolic disturbances [10,
11]. Insulin regulates gene expression, enzyme activity, and
cellular growth, but beyond insulin binding and activation of
the receptor tyrosine kinase, the elements responsible for signal
transmission have been difficult to identify. Naturally, occur-
ring mutations which impair the kinase activity of the insulin
receptor are associated with severe insulin resistance suggesting
that insulin action may be regulated by tyrosine phosphoryla-
tion [12]. Therefore, /RS may be an important intermediate in
insulin signal transmission and play a key role in the regulation
of cellular growth and metabolism by insulin [13].

The purpose of a study is to investigate the expression
and polymorphisms of the /RS gene as related to the risk of
type 2 diabetes mellitus in Iraqi patients.

Materials and methods

The study involved patients with T2DM and a control
group. Every sample was gathered at the University of Bagh-
dad/Institute of Genetic Engineering and Biotechnology
for Postgraduate Studies between January and March 2025.

There were sixty T2DM patients and sixty apparently
healthy control participants. The current study excluded par-
ticipants with conditions like hypertension, cardiac disease,
renal failure, insulin therapy, or drug dependence, including
glucocorticoid use.

Peripheral blood samples of the T2DM and control
groups were collected in EDTA anticoagulated tubes. Then,
venipuncture was used to draw 5 ml of blood samples while
maintaining aseptic conditions. Each sample was divided
into three sections: first EDTA tube (2 ml); 2 ml of blood was
placed in an EDTA tube and kept at —20 °C to be used in the
molecular genetic study and measure glycated hemoglobin
(HbAlc). The second tube was an Eppendorf tube, which
was prepared by adding 250 ul of blood from the first EDTA
tube to 750 ul of TRIzol LS reagent, then gently mixed and
kept at —20 °C to be used for RNA extraction in gene expres-
sion tests. Total genomic DNA was extracted from the whole
blood using a genomic DNA extraction kit.

RNA extraction and cDNA synthesis. Total RNA was ex-
tracted using the TransZol Up Plus RNA Kit (TransGen,
Biotech, China) as specified by the manufacturer. Using
a NanoDrop One C spectrophotometer, the quantity and
quality of the isolated RNA were determined. For RT-PCR,
total RNA extracts with an OD260/0D280 ratio of were
processed. The cDNA was prepared according to the manu-
facturer’s instructions using the EasyScript® One-Step gDNA
Removal and cDNA Synthesis SuperMix reagent (TransGen,
Biotech, China). cDNA was kept until it was used as a tem-
plate for RT-PCR.

Assay for RT-PCR. To measure the threshold cycle (Ct),
RT-PCR reaction mixtures were prepared with (2xTrans-
Start® Top Green qPCR Super Mix) and performed on the
Qiagen Rotor Gene RT-PCR System. Each reaction has been
conducted individually. Every reaction was carried out twice.
The housekeeping gene GAPDH was used as a reference gene.
The gene expression reaction for each of GAPDH and IRS1
was performed separately under the following conditions:
enzyme activation at 94 °C for 30 sec, followed by 35 cycles of
95 °C for 5 sec, annealing temperature 58 °C for 15 sec, 72 °C

for 20 sec, and then fluorescence was measured. Alpha DNA
company (Canada) provided the primers. The sequences of
the primers are listed in Table 1. The quantification of the
expressed gene relative to the mRNA level compared with
the healthy control level was calculated after normalization
to GAPDH according to the Livak method.

Genotyping of rs1801278 was done by HRM RT-PCR
[14]. DNA samples of the three study groups were genotyped
of IRS1 gene (rs1801278) SNPs detection was achieved by
using HRM RT-PCR as shown in Table 2. The resulting out-
put of thermocycler of the three genotypes is shown in Fig. 1.

The Statistical Packages of Social Sciences (SPSS, 2019)
program was used to detect the effect of different groups
(patients and controls) on study parameters. LSD was used
to compare the means significantly. The chi-square test was
used to significantly compare the percentages (0.05 and 0.01
probability) in this study.

Table 1. The study’s designed primers

o s 2

IRS1 (NC_000002.12) for rs1801278

Forward GGGTAGGCCTGCAAATGCTA 163
Reverse AGAGCACTGGGGTCGAGAT
IRS (gene expression)
Forward CAAGACCATCAGCTTCGTGA 163
Reverse AGAGTCATCCACCTGCATCC
GAPDH
Forward GGCCTCCAAGGAGTAAGACC 160
Reverse AGGGGTCTACATGGCAACTG

Table 2. The HRM SNPs experiment uses quantitative
real-time PCR components

2xTransStart® Tip Green qPCR 10

Super Mix

Forward primer (10 uM)
Reverse primer (10 pM)
cDNA

Nuclease-free water
Total volume 20

DN = =

100+
901
80
70+
601
50+

40

304 m: Hetero CG
: Mutant GG

201 m: Wild CC

10

Normalized Fluorescence

85 86 87 88 89

80 81 82 83 84
°C

Figure 1. The result output of HRM for the three
genotypes
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Results

This study includes 60 patients with T2DM whose age
ranges from 35 to 70 years. After a medical investigation,
samples were collected from the Al-Furat General Hospital
in Baghdad, and from 60 apparently healthy individuals.

Table 3 represents genotype and allele frequencies of the
IRS1 gene rs1801278 polymorphism among the control and
patient populations. In the genotype analysis, the wild-type
homozygous GG genotype was predominant in the controls
(81.7 %) but less frequently in the T2DM group (43.3 %), as
shown. In contrast, the heterozygous GA genotype was found
in 36.6 % of patients compared to 15 % of controls, and the
mutant AA genotype was identified in 20 % of patients but
only 3.33 % of controls. Both GA and AA genotypes showed
statistically significant associations with T2DM. The odds
ratio (OR) for GA was 4.61 (95% confidence interval (CI):
1.883—10.62, P < 0.01), and for AA, it was even higher at
11.31 (95% CI: 2.388—52.4, P < 0.01).

The allele frequency analysis further confirmed this
pattern. The A allele was significantly more frequent in the
patient group (38.3 %) than in controls (10.8 %). This diffe-

rence yielded a high odds ratio of 5.12 (95% CI: 2.652—10.45,
P < 0.0001). The expression of /RS mRNA was assessed
using qRT-PCR. The study showed a downregulation in pa-
tients with T2DM compared to the control group, as shown
in Table 4, with a fold change: 0.6115 and 1.0 respectively.

In the genotype analysis, the wild-type homozygous GG
genotype was predominant in the controls (81.7 %) but less
frequently in the T2DM group (43.3 %), as shown in Table 4,
indicating a loss of the protective genotype among patients. In
contrast, the heterozygous GA genotype was found in 36.6 %
of patients compared to 15 % of controls, and the homozygous
AA genotype was identified in 20 % of patients but only 3.33 %
of controls. Both GA and AA genotypes showed statistically
significant associations with T2DM. The OR for GA was 4.61,
and for AA, it was even higher at 11.31, reflecting a strong ad-
ditive genetic effect of the A allele on disease risk.

The allele frequency analysis further confirmed this
pattern. The A allele was significantly more frequent in the
patient group (38.3 %) than in controls (10.8 %). This diffe-
rence yielded a high odds ratio of 5.12, reinforcing the role of
the A allele as a risk factor for T2DM in the Iraqi population.

Table 3. Comparison of the genotype and allele frequency of SNP (rs1801278) between patients and controls

GG wild 49 (81.7 %) 26 (43.3 %) 0.03 1(0.5210-1.919) 0.9 NS
GA 9 (15 %) 22 (36.6 %) 11.67 4.61 (1.883-10.62) 0.0006
AA 2 (3.33 %) 12 (20 %) 12.6 11.31 (2.388-52.4) 0.0004
Total 60 60

Allele frequency

G reference 107 (89.2 %) 74 (61.7 %) 0.011 1 (0.6622—1.510) 0.91 NS
A 13 (10.8 %) 46 (38.3 %) 24.5 5.12 (2.652—10.45) < 0.0001

Notes: P < 0.05 means significant differences; P > 0.05 means non-significant (NS) differences.

Table 4. Expression level of IRS1 gene mRNA in controls and T2DM patient groups by the 2-*** method
Mean Ct | Mean Ct ACt AACH o-asct Experimental/ Fold
IRS1 GAPDH callbrator control group change
Controls 23.73 26.79 -3.055 —2.06 4.169 4.169/4.169 1.00

Patients 24.47 26.82 —2.354 —1 -1.35 2.549 2.549/4.169 0.6115
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Color | Target
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| Plot Type | Linear
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Figure 2. The result output of gPCR of level of IRS1 gene amplification by the 2-**°* method.
Images captured using Qiagen Rotor Gene Q qPCR machine
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The resulting output of gPCR of level of /RS gene am-
plification by the 2-2*“ method is shown in Fig. 2.

Discussion

T2DM is a chronic and progressive condition, which
affects people all around the world. The risk of complications
increases with age if the disease is not managed correctly [15,
16]. The Gly972Arg polymorphism interferes with the in-
teraction between IRS1 and PI3-kinase, impairing insulin’s
ability to activate the IRS1/PI3-kinase/Akt signaling path-
way, leading to defects in glucose transport, translocation of
glucose transporters, and glycogen synthesis, contributing to
insulin resistance [17].

Our findings are consistent with previous research [9],
which reported a strong association between the Arg972 vari-
ant (corresponding to the A allele) of the /RS gene and
insulin resistance among Pakistani individuals with T2DM.
Their data indicated a similar increase in frequency of the A
allele in diabetic patients and a significant rise in risk among
GA and AA genotype carriers.

K. Haghani and S. Bakhtiyari also found an elevated
frequency of the /RS Gly972Arg variant in a Kurdish Ira-
nian cohort with T2DM [18]. Their analysis indicated that
the A allele was associated with higher fasting blood glucose
and insulin levels, indicating a reduction in insulin signa-
ling efficiency linked to this polymorphism. Mutations in
the /RS1 gene are linked to T2DM and increased insulin
resistance. The study identifies harmful non-synonymous
SNPs in /RS that may compromise its structure and func-
tion, influencing disease susceptibility and progression [19].
Low [RS1 expression leads to insulin resistance, hyperinsuli-
nemia, and increased adiposity. It disrupts insulin signaling,
reducing glucose uptake in muscle and liver while promoting
growth-related pathways in adipose tissue, contributing to
metabolic dysfunction and obesity [20, 21].

In alignment with the present study, J.H. Yenzeel and
H.H. Hassani [22] observed a marked reduction in /RS
gene expression in pregnant Iraqi women with gestational
DM. This consistency across local and international findings
underscores the broader relevance of /RS in GDM patho-
physiology and highlights its potential utility as a molecular
biomarker for early detection and therapeutic monitoring.

The analysis of /RS gene expression levels in this study
showed a downregulation in patients with T2DM compared
to the control group the downregulation in expression is
consistent with impaired insulin signaling commonly seen
in diabetic individuals [23, 24].

In conclusion, the current study provides evidence that
the /RS gene is important for genetic susceptibility to
T2DM in the study cohort of Iraqi patients. The rs1801278
(Gly972Arg) polymorphism demonstrated a significant as-
sociation with an increased risk of T2DM, particularly for
carriers of the A allele, who had substantially higher odds
of ever developing T2DM. Similarly, there was a significant
decrease in /RS gene expression and function in the diabetic
cohort, indicating it is likely a functionally important gene
involved in insulin resistance and interrupted metabolic sig-
naling. Collectively, these observations show the dual effects
of genetic variation and /RS gene expression on the patho-
genesis of T2DM.

Conclusions

This study adds to the evolving knowledge on genetic
risk characteristics in populations from the Middle East. It
continues to show the potential of using components of the
IRS1 gene as a biomarker for predicting the risk of developing
diabetes, and for use in personalized treatment of patients
diagnosed with the disease. Future studies replicating these
associations with a much larger number of patients and func-
tional assays are warranted and should continue to explore
possible clinical applications.
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Ekcnpecis Ta noAimop®ismu reHa /RS, NOB’930HI 3 pPUSUKOM PO3BUTKY
LLYKPOBOIo Aia6eTy 2-ro Tmny B ipAKCbKUX NALEHTIB

Pestome. Axmyaavnicms. Llykposuii niadet 2-ro tuny (LI12) — 11e
CKJIaHEe MeTaboTiuHe 3aXBOPIOBaHHS XPOHIYHOTO Xapakrtepy. On-
HI€I0 3 OCHOBHMX JIaHOK Tatodizionorii LI/12 € cydcTpat iHCymiHO-
Boro penenropa 1 (IRS1), 1o, sik 6y;10 MoKa3aHo, OMOCEPEIKOBYE
Malike BeCh CITeKTp iHCYJiHOBOI CMTHaJli3allii yepe3 BilmoBiaHi
CUTHAaJIbHI IIUTIIXU. BeTaHOBIEHO, 1110 OMHOHYKJICOTUIHUIA TTOJTi-
mopdizm rs1801278 (Gly972Arg) B /RS moB’s13aHuif i3 TOpyIIEH-
HSIM iHCYJIIHOBOI CUTHAJIi3allii Ta, OTXe, 3 MiABUILIEHUM PU3UKOM
po3BuTKy LI/12 y neskux koroprax. OaHak Majo 1o BiToMO Mpo
BILUTUB 11bOTO MOTiMOpdi3My B ipakchbKiii momnysiii. Mema: Bcta-
HOBJICHHSI 3B’ 13Ky MixX mosiMopdizmoM 1s1801278 RS i pusukom
po3ButKy LIJI2 B ipaKChbKUX Malli€eHTiB, a TAKOX OLliIHKA eKCIpecii
reda /RS nipu 11J12 Ta y 3m0poBUX 0Ci0 i3 KOHTPOJBHOI TPYITH.
Mamepiaau ma memoou. Y nocnimxeHHs 3anydeHo 120 yyacHu-
KiB: 60 xBopux i3 miarHo3om LI/12 Ta 60 mpakTUYHO 3MOPOBUX OCIO
(koHTposbHa rpyma). ['eHotumyBaHHs /RS rs1801278 Gyno npose-
JIEHO 32 TOTIOMOTOK0 aHaJli3y BUCOKOI PO3/IiIbBHOI 3MaTHOCTI, a eKC-
npecito MPHK rena /RS1 ouiHeHO 3 BUKOPUCTAaHHSM KiJbKiCHOT
ToJiiMepa3Hoi JIAHITIOTOBOI peakllii B peaJbHOMY Yaci 3i 3BOPOTHOIO
TpaHCKpuIieo. YacTora reHOTUIY i ajieliB, piBeHb €KCIIpecii Ta
3B’S130K i3 TepebiroM 3aXBOpIOBaHHSI BU3HAUEHI 3a JTOTTOMOTOIO

BiZlITOBiTHOTO CTaTUCTUYHOTrO aHali3y. Pesyasbmamu. Yactora anenst
A (Arg) rs1801278 Gyoa Butioro B martieHTis i3 LIJ12 (38,3 %), Hix y
KOHTPOJIbHII rpyti (10,8 %), 1110 BKa3yBajio Ha MiIABUIIEHUN PU3UK
(BimHommeHHs maHciB (BI) = 5,12, P < 0,0001). 'enorunu GA ta
AA 3yctpivyanuch yactime B nauieHTis i3 LIJ12 (GA: 36,6 %, AA:
20 %) nopiBHSIHO 3 KOHTpOJIbHOIO Ipyriolo (GA: 15 %, AA: 3,3 %),
110 TeX MinTBepIXyBaio miasuiieHuit pusuk (GA: BUI = 4,61,
P =10,0006; AA: BLLI = 11,31, P = 0,0004). Excripecist rena /RS
Oysa 3HaYHO 3HUXeHa B mauieHTiB i3 /12 i3 kpaTHicTIO 3MiH
0,6115 mopiBHSHO 3 KOHTpOJIBHOI Tpyrmoto (1,00). Lle cBimuuTh
PO MOXJIMBE TTOPYIIEHHS iHCYiHOBOI CUTHAJIi3allii Ha MOJIEKY-
JIIPHOMY piBHi. Bucnoeku. Y noCHiIKeHHi BUSIBICHO BipOTiqHUIA
3B’130K MiX noniMopdHuM oKycom /RS 151801278 (Gly972Arg)
Ta BUIMM pusnkom LIJI2 B ipakiiiB. 3HMXKEHHS eKcIpecii reHa
IRS1 y nauienTiB i3 11JI2 momatkoBo minTBepmkye poab IRS1 y
PO3BUTKY 1IbOTO 3aXBOPIOBAHHS i MOXKJIMBICTb IOTO BUKOPUCTAHHS
SIK TeHETUYHOTO MapKepa /1l pPAaHHbOTO BUSIBJICHHSI Ta TIepCOHAi-
30BaHOTO JiikKyBaHHS LIJ12 B ipakchKiii TTOTTYJISIIii.

KumrouoBi cioBa: ren /RSI; uykposuii miabGer 2-ro TUILY;
rs1801278; Gly972Arg; excnpecis reHiB; noniMopdizMm; ipakcbka
MOIYJISILLST; iHCYTiIHOBA CUTHAJi3allist
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AHIT «/\bBIBCbK HALLIOHQABHNA MEANYHMI YHIBEPCUTET IMEHI AQHUAQ [QAMLIbKOro», M. /\bBIB, YKpQiHQ

MOpIBHAABHO XAPAKTEPUCTUKA AINIAHOIO CnekTpa
Y NALIEHTIB 3 KOPAIOPEHOMEeTAO60AIYHUM CUHAPOMOM
30AEXXHO BiA MOro CTAAIT
TA LYKPOBUM Aia6eToMm 2-ro Tuny

Pe3stome. AkryanbHicts. KapgiopeHomeTabonidHui cuHgpom (KPMC) — MynbTugbakTOpHUI naTosoridHmi cTaH, y
riaToreHesi sIKoro rMoeAHyTLCS B3aEMONOCUITIOBATbHI MeXaHi3Mu CepLEBO-CYANHHUX, HUPKOBMX Ta METabO0sIiHHVX Mopy-
LLIeHb, L0 CYTTEBO MIABULLYE PUSUK MPOrpecyBaHHs iLuemidHoi xBopobu cepusi (IXC), Lykposoro giabety 2-ro tuny (LA2)
Ta XpPOHIHHOI XBOpo6u HUPOK (XXH). MeTa BOCTif)XeHHSI: NPOBECTU NOPIBHSA/IbLHY XapaKTEPUCTUKY JMigHOro crexkTpa y
rayieHTiB 3 Kap[iopeHoMeTabosIivHNM CUHOPOMOM 3a/1EXXHO Bif Moro ctagii Ta HasiBHOCTI LIyKpOBOIro giabety 2-ro Tvry.
Marepiann Ta metogu. Ycim navieHtam 3 KPMC ripoBeaeHo 3arasibHOKITHIYHE OOCTEXEHHSI 3 MIATBEPIPKEHHSIM giarHo3y
L2 ta IXC. MNavyieHTiB po3nogineHo Ha LLICTb OCHOBHUMX KITiHIYHVX rpyr 3a5IeXHO Big HasiBHocT/BigcyTHocTi IXC Ta L2
(3 ypaxyBaHHAIM CTYreHs1 KOMMeHcaLii), a TaKoX Ha KOHTPOIIbHY rpyry. JOCigKeHHs npoBOANIOCS Y HOTUPK eTanm:
aHani3 noKasHvikis sinigHoro obmiHy y nawieHtis 3 KPMC 6e3 IXC i LI[J2, BuB4eHHs ninigHoro criekTpa y xsopux 3 KPMC
3a HassHocTi IXC, ouiHka ninigHoro ripogpinto y navieHTis 3 KPMC ta L2, aHania 3miH ninigHoro obmiHy rnpy KPMC
3a HasBHocTi IXC ta L[J2. Pesynbratu. Y nauieHtis i3 KPMC 6e3 IXC ta L[J2 criocTepiracTscsi BiporigHe nigBuLLEeHHS
piBHiB Tpurniuepuais (TI), xonectepuHy fifnonpoTeiHis gyxe H13bKoi LwinbHocTi (XC JINAHLL), wo csigymTs npo paHHo
akTuBaujito rpovjecis ateporerHesy. [pu noegHarHi KPMC 3 IXC 3miHu niinigHoro 06MiHy € 6irbLLI BUPaXKeHMn — 3p0-
CTaroTk piBHi 3arasbHoro xonectepuHy (3XC), XC JITMHLL, a piseHp XC JIMNBLL 3HuxyeTbes. Y nayieHtis 3 KPMC i LI42
He3asexHo Bif piBHs kKoMrieHcawii BusisneHo nigsuiyeHHs TI, 3XC ta XC JITAHLL rnopiBHAHO 3 KOHTPOSILHOO rPyroto,
My YbOMY HaviBULL)i 3HA4YEHHST LinX MOKa3HWKIB BUSIBIIEHI npu gekomneHcauii LI[2 y noegHaHHi 3 IXC. 3a HasBHOCTI
KPMC Big6ysaroTbcsi HecrieungbidHi aTeporeHHi 3MiHv linigHoro criekTpa, siki nporpecyroTs rpu npueaHaHHi IXC ta/abo
L/J2, 1o chopmye BUCOKY rMpoaTepocknepoTvyHy 3arposy. BucHosku. Y xsopux Ha KPMC 6e3 IXC i L[J2 BusiBnsoTbCs
opYyLLIEHHS TiMiAHOro CriekTpa KpoBi y BurmsAi BiporigHoro niapuLleHHst pisHis TI, XC JITAHLL Ta koegivieHTa atepo-
eHHOCTI, Lo CBiA4YMTb PO roHatok ateporeHesy. Y nayieHTis 3 KPMC ta IXC nporpecyBaHHs iHCYiHOpe3UCTEeHTHOCTI
CYIMPOBOKYETHCS BiNlbLL BUPAXXEHUMM [TOPYLLEHHSMM TTifiGHOro 06MiHy — BiporigHum 3poctanHsam T i XC JINAHLL,
a takox nigeuileHHsam 3XC Ha 12,7 % (p = 0,001), XC JIMHLL Ha 20,37 % (p = 0,002) Ta 3HmxeHHsim XC JIMBLL Ha
28,8 % (p = 0,0009). Hasisrictb Y32 y navjieHTiB 3 KPMC, He3anexxHo Bif CTYreHsi ioro KoMreHcalii, CyrnpoBOAKYETLCA
BiporigHum nigeuLyeHHsm T, SXC, XC JIMAHLL i koegpiieHTa ateporeHHocTi. [ns nayieHTiB 3 KPMC xapakTepHa 3a-
JIEXHICTb CTYreHsI aTepOreHH1X 3MiH JlinonpoTeiHiB Big HassBHOCTI Ta TskkocTi IXC, a Takox Big ctaHy komneHcauii LI2.
Kno4oBi cnoBa: kapgiopeHoMeTabosivHMi CUHAPOM; LyKPOBUI [iabeT 2-ro Tury; MinigHui 06MiH

Bctyn
KapniopeHomeraboniunuii cunapom (KPMC) — myib-

xBopobu cepus (IXC), mykposoro miadery 2-ro Ty (L1J12) Ta
XpOHiIUHOI XBopoOu HUpoK (XXH), cripusitoun (hopMyBaHHIO

TUHAKTOPHUI TTATONOTIYHMIA CTaH, SIKUIA BimoOpakae B3ae-
MO3B’SI30K MiX CeplieBO-CYTIMHHUMU, HEDPOJIOTIYHUMU Ta
MeTaboniunuMu 3axBoproBaHHsaMu [1]. KPMC BBaxkaeTbcst
OJIHVM i3 KJTIOUOBMX YMHHUKIB MTPOTPECYBAaHHS illIEeMiYHOT

CITLTbHMX MAaTO(i3i0I0TUHMX IIISIXiB — IHCYJIIHOPE3UCTEHT-
Hocri (IP), mpo3amnanbHUX IpoleciB, OKCUIATUBHOTO CTPECY,
rinepakTUBHOCTI PeHiH-aHTiOTeH3UH-aIbI0CTePOHOBOI CUC-
temu (PAAC) ta cummaroanpenasnoBoi cuctemu (CAC) [2, 3].
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Eminemiosioriudi gaHi cBigyarts, 1o moHan 60 % ma-
wienTis i3 12 marots o3Haku XXH, a B 30—40 % Bunu-
Ka€e cepleBa HEOOCTATHICTh, iCTOTHO 30LIbIIYIOUYM PiBEeHb
ceplIeBoi 3aXBOPIOBAHOCTI I cMepTHOCTI [4, 5]. Take B3a-
€MHE OOTSIKEHHSI CTIIPHUSIE MIBUALIOMY MPOrpecyBaHHIO
aTepocKJIepo3y, 0cobanBo y nauieHTiB i3 /12, y skux pu-
3UK KapIiaJlbHUX MOAIl y 2—3 pa3u BUILIMIA, HiXX B 0Ci0 0e3
niabety [6]. CyrreBuM unHHUKOM maTtoreHesy KPMC e
aTeporeHHUI JiMmiaHuil mpodink — rineprpuriilepumie-
Misl, HU3bKUI piBEeHb XOJIECTEPUHY JIIMOMPOTEiHiB BUCOKOI
winbHocTi (JITIBLLL) Ta BUCOKMIA piBeHb X0OI€CTEPUHY JIiMOo-
npoteiHiB Hu3bKoi (JITTHII) ta ny>xe Husbkoi (JITTZAHILL)
mrigpHOCTI [7, 8].

AMepuKkaHcbKa acolianis cepiist (AHA) y 2023 pouti
punimuia KPMC sk okpeMuii KiniHIiYHMI (heHOMEH — Kap-
TiopeHaJIbHUI MeTaboJi3M, MiIKPECIUBIIN BaXXJIUBICTh
MYJbTUIUCIUILTIHAPHOTO MiarHOCTUYHO-TePArIeBTUYHOTO
nigxony [9]. Taki naiieHTH MOTPEOYIOTh KOMILIEKCHOTO
JIIKyBaHHS i3 3aCTOCYBaHHSIM IperapariB, CIIpSIMOBaHUX
OQHOYACHO Ha KapaiaJibHi, MeTa0OJIYHi 1 HUPKOBI MillleHi:
iHTiIOITOpY HATPili3a/Ie’KHOTO KOTPaHCIIOPTepa ITI0KO3U-2,
aroHiCTH IJIIOKArOHOMOAiOHOTO TIeNTUAy- 1, aroHicTH MiHe-
panokoptukoiniB ta 6aokatopu PAAC [10, 11]. 3 orsiny
Ha 3HayHy nomupeHictb KPMC ta B3aeMonocuiooumnii
edeKT ycix foro CKJIagoBUX, BUBYEHHS OCOOJIMBOCTEN JIi-
MiTHOrO MPodiaio KPOBi BiAKPUBAE MOXIUBICTb IUIS1 ONITU-
Mi3allil JIiKyBaJIbHOI TAKTUKU, PAHHBOI AiaTHOCTUKM aTe-
POCKJIEPOTUYHUX YCKIAAHEHb, a TAKOX ISl €(heKTUBHOI
npodUIaKTUKA CePLIEBO-CYAMHHMX IMOMIN Y TAKUX IMalli-
€HTIB.

MeTta D0CHiIKeHHs: TIPOBECTU MOPIBHJIbHY XapaKTe-
PUCTUKY JIIMTHOTO CIIEKTpa y MAlliEHTIB 3 KapaiopeHOMe-
TabOJiYHUM CUHAPOMOM 3aJIeXKHO Bi MOro cTaii Ta HasiB-
HOCTI IlyKPOBOTO 1iabeTy 2-T0 TUITY.

MaTepiaAn Ta MeToAmn

OO0cTeXeHHsT XBOPUX 3IiCHIOBAIN Ha 0a3i JIEBiBCEKOTO
00J1aCHOTO Iep>KaBHOIO KJIiHIYHOTIO JIiKyBaJIbHO-AiarHOC-
TUYHOTO eHnoKpuHojoriuHoro 1eHTpy Ta KHIT «JIbBiBchKe
TepuTopiajibHe MeIuuHe 00’eqHaHHs «KJiliHiuHa JikapHs
IUTAHOBOTO JIiIKyBaHHsI, peaOiiTalii Ta majiaTUBHOIL JOIT0-
morur», KHIT «5-a Mickka KitiHigHa JlikapHs1 M. JIbBoBa».

Kapra mocrimkeHns Ta ¢popmyisgp iHHoOpMOBaHOI 3T0-
QU TIAlliEHTA CXBaJIeHi KOMiCi€l0 3 MATaHb OiIOMEIUYHOIL
eTUuKM JIbBiBChKOTO HalliOHAJILHOTO MEAUYHOTO YHiBEp-
cutety imeHi Jlanuna lanuibkoro, mporokon Ne 5 Bif
22.05.2019 poky.

Kpurepii BKII0OUeHHS MALIIEHTIB Y JOCIIIKEHHS: iH-
dopMoBaHa 3roja XBOPOTo OpaTH y4acTh y JOCHTIIXKEHH];
BiICYTHICTb KpUTEPiiB BUKIIOUEHHSI.

KpuTepii BUuKiitoueHHSI: HasIBHICTh TOCTPOI Ta XPOHIYHOI
MaToJIOril B CTaHi cyOKOMMeEHcallii i JeKoMITeH callil; Bia-
CYTHICTb iH()OPMOBAHOI 3roiM Ha y4acTh Y AOCIIiIKEHHI;
BariTHICTh; ITOTaHUI KOMILJIAEHC.

Jiarno3 IXC BcTaHOBJIEHO Ha OCHOBI KJTIIHIYHUX JaHUX,
BiITMOBiTHO 1O peKOMeHIalliii €BporeiicbKoro ToOBap1ucTBa
KapaioJioriB, a TaKOXX AMepHUKaHChKOI acolnianii cepiis.
BxomoueHi y mochiKeHHs MalieHTy Majid CTabiIbHY CTe-
Hokapaito [-IT K Ta cepuey HenocTatHicTh [—11 DK 3a
HasSIBHOCTI MTO3UTUBHUX PE3yJIbTaTiB paHillle MPOBeAeHUX

IHCTpYMEHTAJIbHUX 00CTeXeHb, SIKi OY/I1 MiATBEPIKeHi Ha -
SIBHICTIO BiIMTOBiAHOT JOKYMEHTALlii.

Hiarxo3 1112 BcTaHOBIIOBAIM BiIMIOBIZHO 10 PEKOMEH -
naltiit AMepuKaHChKOI 1iabeTUMYHOI acoliallii Ta €Bporieii-
CbKOI acolliallii 3 BUBYeHH: Aiadety [12].

Juzaiin docaidncennsn. Ycim nauieHTamMm NMpoBOIWIIN 3a-
raJlbHOKJIiHiYHe o0cTexkeHHs 3 Bepudikauielo KPMC, LI/12
ta IXC, ix po3momii 3a1eXXH0 BilI HASIBHOCTI UM BiICYyTHOCTI
y Hux IXC ta /12 (KOMIIEHCOBaHOTO Y1 HEKOMITEHCOBA-
HOTO) 10 BU3HAYEHNX OCHOBHUX IIECTU KJIiHIYHUX TPYII i
KOHTPOJIBHOI IPYTIN.

I rpynty cranoBuiu 82 nauientu 3 KPMC (6e3 IXC Ta
6e3 LI/12; yonoBikiB — 23 (28,05 %), xiHok — 59 (71,95 %))
Bikom 35,5 [29; 42] poky; II rpyny — 39 oci6 3 KPMC
(3 komnieHcoBanuMm LII; 12 yonosikis (30,77 %) i 27 XiHOK
(69,23 %)) Bikom 45 [35; 50] poxkis; IIT — 35 oci6 3 KPMC
(3 mexommiencoBanum LIJ12; 3 Hux 5 yososikiB (14,29 %) i
30 xxiHok (85,71 %)) Bikom 45 [36; 50] pokis; IV rpymy —
44 ocobu 3 KPMC (3 IXC; yonosikiB — 17 (38,64 %), xi-
HOK — 27 (61,36 %)) Bikom 49 [43; 55] pokiB; II’ITy Tpy-
nmy — 44 xsopi 3 KPMC (3 IXC ta komneHncoBanum 1IJ12;
15 gonogikiB (34,09 %) i 29 xinok (65,91 %)) BikoM 54
[51; 58] poku; VI rpyny — 75 nmauientis 3 KPMC (3 IXC
Ta nekomiieHcoBaHuM LIJ12; 3 Hux 24 yonosiku (32 %) i
51 xinka (68 %)) Bikom 54 [50; 60] poku. Y KOHTPOJbHY
rpymny yBiiiiuio 40 mpakTUYHO 310POBUX 0Ci0 (40JIOBIKiB —
17 (42,5 %), xinok — 23 (57,5 %)).

Ha nepiromy erani gociigkeHHsT 3’SICOBYBail 0CO-
OJIMBOCTI MOKA3HUKIB JIiIiTHOTO OOMiHY y IAlli€HTIB 3
KPMC (6e3 IXC ta LI/12). Apyruii etamn npeactaBieHU
MOCJiIKEHHSIM MapaMeTpiB JilliIHOTO CIeKTpa Y XBOPUX 3
KPMC (3a nasgsHocrti IXC). TpeTiit eranm — BullieBKa3aHi
nochiimkeHHst y nauieHtiB 3 KPMC (3a HasgBHocTi 11J12).
YerBepTuii eTann — mociimkeHHs manieHTiB 3 KPMC (3a
HasiBHocTi IXC Ta L1/12).

CraTtucTuyHy 00pOOKY pe3yIbTaTiB OCTiIKEHHS IIPO-
BeIEHO ITicJIsd CTBOpeHHs 0a3u maHux B Microsoft Excel
3a goromorolo nporpamu R Studio. IToka3zHUKM KOXKXKHOTO
rnmapamMerpa o0’enHyBaiu y BapialiiiHi psau. KoxeH psin
MepeBipsUIM Ha HOPMAJIbHICTh PO3IOIiTY. 3 METOK BU3HA-
YeHHsI HOPMaJIbHOCTI pO3ITONiTY TTOKa3HUKIB BUKOPUCTAHO
kputepii [anipo — Yinka tra KonmoropoBa — CMmipHoBa.
CTaTUCTUYHI XapaKTepUCTUKU ITOJAHO Y BULJISIAL «MeIiaHa
[HVOKHII; BepXHiii KBapTWJIi|». ISl TOPiBHSHHS MiX rpyTia-
MU BukopuctaHo kputepii ANOVA 3a Kpackeiaom — Yoi-
nmicom. PiBeHb 3HauMMOCTI puitmManu p < 0,05.

PesyAbTaTH
OCo6AUBOCTI MOKA3HUKIB AiMiAHOrO OGMIHY
y nauieHrie 3 KPMC (6e3 IXC ta LA2)

3 METOI0 TOCTiIKEHHST 0OCOOJIMBOCTEH JIiTiAHOTO MeTa-
6ouizmy 3a HasiBHOCTI KPMC (6e3 IXC ta LI/12) o6¢cTexkeHo
82 TanieHTy 3 BUBHAUYCHHSIM ITOKA3HUKIB JIIIiTHOTO 00Mi-
HY; OTPUMAaHi pe3yJbTaTH MOPIiBHSIHO 3 TPYIIO0 MPAKTUIHO
3I0POBUX OCi0.

Hocnigny rpyny (JII') craHoBuiu 82 narieHTH: 23 4oo-
BiKkM i 59 xiHoK (28,051 71,95 %) Bikom 35,15 £ 0,95 poky,
koHTpoJibHY (KI') — 40 mpakTuyHO 310pOBUX OCiO BiKOM
27,55 £ 1,28 poky (4onoBikiB — 17 (42,5 %), XiHOK —
23 (57,5 %)).
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JocnimkeHo mimigHuii criekTp Kposi ocio 3 KPMC. Pe-
3yJIbTaTU HaBEIEHO y TabJ. 1.

3rimHo 3 JaHuMu Tabj. 1 BCTAHOBIEHO MOPYIIEHHS JIi-
mimHoro criektpa Kposi B ocio 3 KPMC.

V mauieHtiB gociigHoi rpynu cepenaHiii pieHb 3XC
craHoBuB 5,04 [4,43; 5,5] MMob/i1, 1110 HE MaB CTAaTHUC-
TUYHO 3HAYYIIMX BiAMiHHOCTEI MOPiBHSIHO 3 KOHTPOJb-
Hotw rpymnoto — 4,8 [3,89; 5,19] mmons/n (p > 0,05).
Bwmict TT y xBopux i3 KPMC (1,9 [1,73; 2,21] mmob/n)
OyB CYTTEBO BUILMM, HiX y 3mopoBux oci6 (0,85 [0,69;
0,94] mMoub/n), MepeBUIIYIOUYN iX piBeHb Ha 123,5 %
(p = 0,00001). Ak BunHo 3 nanux Taba. 1, pienp XC
JIMIIHII y mocaimgniit rpymi (0,86 [0,79; 1,0] Mmmoub/)
O0yB nigBuieHuM Ha 120,5 % MOpPiBHSIHO 3 KOHTPOJIEM
(0,39 [0,31; 0,43] mmoan/a, p = 0,00001). [MTokazHu-
ku xonectepuny JIITHII B oci6 i3 KPMC (3,0 [2,54;
3,29] MMOIb/TT) iCTOTHO HE BiIpi3HSJINCS Bil KOHTPOJb-
Hux 3HaueHb (3,24 [1,87; 3,54] mmonn/a, p > 0,05).
Anani3 piBHs xonectepuny JIIIBI npoaeMoHcTpyBaB
BiIICYTHICTh CTATUCTUYHO 3HAYMMUX BiIMiHHOCTE MixX
nociainHoto rpynoto (1,20 [0,98; 1,39] MmMonb/a) Ta KOH-
TposbHOIO (1,25 [1,03; 1,54] mmonb/m, p > 0,05). Koedi-
LieHT aTeporeHHOCTi B 0ci6 3 KPMC BusIBUBCSI BULLIMM Ha
43,5 % mnopiBHSIHO 3 MoKazHUKamu 310poBux (3,3 [3,01;
3,3] mpotu 2,3 [1,41; 3,42], p = 0,02).

Orxe, y nauienTi i3 KPMC Bin3HayaloTbcsl BUpaXkeHi
3MiHM JIIIiZHOTO 00MiHY, IO IIPOSIBISIOTHCS BipOTiTHUM
3poctaHHsM piBHa TT, XC JITIJAHII ta KA. BogHouac
nigpumeHHs 3XC i XC JITTHI, a Takox 3HmkeHHS XC
JITBILL Manu TeHOeHLIMHWIA XapakTep i He Jocsraiu cTa-
TUCTUYHOI 3HauyocTi (p > 0,05). BuspieHi nopyiieHHs
CBimYaTh MIPO aKTUBALLiIIO aTEPOT€HHMX TPOIIECiB HABITh 3a
BimcyTHocTi KiliHiuHO MaHiecTHux IXC Ta LIJ12.

OCOBAMBOCTI AiMiAHOrO OOMIHY Y NALEHTIB
3 KPMC 3a HasBHocTi IXC
[IpoBeneHo MOPIiBHSIHHS TOCTIIKYBAaHUX ITOKA3HUKIB Y
xBopux 3 KPMC 3a nasiHocTi IXC 3 ocobamu 3 KPMC (6e3
IXC) Ta 3 rpyroio npakTUIHO 310pOoBUX 0cCi0. OOGCTEeKeHO
rpymy xBopux 3 KPMC 3a nasgBHocTi IXC (rpyma 1), gxa
BKJ1touasa 44 ocobu (17 vonoBikiB i 27 xkiHOK). Pesynbratu
JIOCTIiIKEHHS MOPIiBHIOBAIMCH 3 BiIITOBITHUMU I'PYIIN T1alli-
entiB 3 KPMC (6e3 IXC) (rpyna II), 1o HasiuyBasa 82 oco-
6u (23 yosoBiku i 59 xiHOK). KOHTpOJIbHY IpyIy CTAHOBWIIU
40 npakTUYHO 3M10poBUX 0¢i0 (17 YOJOBIKiB i 23 XiHKM).
[IpoBeneHo aHai3 MOKa3HMKIB JIiMiIHOT0 0OMiHY Y XBO-
pux 3 KPMC (3a HasisBHOCTi IXC) Ta B oci6 rpynu 3 KPMC
(6e3 IXC). PesynbraTu OCTIIKEHHS HaBeACHO y TabJI. 2.
Sx 6aunmmo y Tadiu. 2, cepenniit Bmict 3XC y cupo-
BaTLi KpoBi naiieHTiB I rpynu craHoBusB 5,41 [4,995;
6,51] Mmoun/11, 110 Oyio BiporimHo BuiuM Ha 7,34 %
nopiBHsiHO 3 mokadHukamu Il rpynu (5,04 [4,43;
5,5] mmoub/n) Ta Ha 12,7 % — 3i 3mopoBuMHU ocobamu (4,8
[3,89; 5,19] mmonb/a, p < 0,05). PiBeHb Tpuriinepuais y
xBopux I rpynu (1,95 [1,38; 2,48] mMonb/n) y 2,29 pasa
MepeBuIlyBaB 3HaUeHHsI KOHTpoibHOI rpynu (0,85 [0,69;
0,94] mmonb/1, p < 0,05), mpoTe iCTOTHO He BiIpi3HSIBCS Bif
nokasuukiB I rpymu (1,9 [1,73; 2,21] mmoms/m, p > 0,05).
VY nauienTis I rpynu konuentpaitis XC JITIBUI (0,89
[0,8; 1,02] MMob/1) Oyna 3HMXKEHOIO Ha 28,8 % BiZIHOCHO
3noposux (1,25 [1,03; 1,54] mmonb/m) Ta Ha 25,83 % mopiB-
HsHo 3 11 rpynoto (1,20 [0,98; 1,39] mmonw/1, p < 0,05). Sk
cBimuaTh maHi Ta6u. 2, pieab XC JITTHI y xBopux I rpynu
(3,9 [3,24; 4,56] Mmmoutb/7T) TiepeBUIILyBaB nokasHuKM I1 rpy-
mu (3,0 [2,54; 3,29] mMo:b/n) Ha 30 %, a TaKOX 3HAUCHHS
KOHTpoJbHOI rpymu (3,24 [1,87; 3,54] mmoub/n) Ha 20,37 %
(p <0,05).

Ta6nunys 1. lNMoka3HuKu ninigHoro cnekTpa Kposi B ocié 3 KPMC

Moka3Hukun KT (n = 40) Ar (n = 82) o]
3XC, Mmmonb/n 4,8 [3,89; 5,19] 5,04 [4,43; 5,5] p > 0,05
TI, mmonb/n 0,85 [0,69; 0,94] 1,9[1,73; 2,21} p = 0,00001
XC NNAHLL, mmons/n 0,39 [0,31; 0,43] 0,86 [0,79; 1,0 p = 0,00001
XC JINHLL, mmonb/n 3,24 [1,87; 3,54] 3,0 [2,54; 3,29] p > 0,05
XC NMNBL, mmons/n 1,25 [1,03; 1,54] 1,20 [0,98; 1,39] p > 0,05
KA, ym.og. 2,3 [1,41; 3,42] 3,3 [3,01; 3,3])" p =0,02

Mpumitkn: * — BigMIHHICTb MOPIBHAHO 3 rPYNOK KOHTPOJIIO BiporigHa (p < 0,05); 3XC — 3aranbHuii XoNecTepuH,
TIr — tpurniuepugn, JINQHL — ninonpoteiHn gyxe HU3bkoi winbHocTi, JINMHLL — ninonporeiHn HU3bKOI LWirnb-
Hocri, JINBL — ninonporeiHn Bucokoi winbHocTti, KA — koegilieHT aTeporeHHOoCTi.

Ta6nnys 2. lNMoka3HUKM NiNigHOro crnekTpa KpoBi y nauieHTiB AOCNIAXYBaHUX rpyn

Fpynal
KPMC (3a HasBHocTi IXC)
(n = 44)

MokasHukKu

Fpynalll
KPMC (6e3 IXC) Kourrzgn_bzg)rpyna
(n=82) -

3XC, mmonb/n 5,41 [4,995; 6,51]*A

5,04 [4,43; 5,5]" 4,8 [3,89; 5,19]

T, MMonb/n 1,95 [1,38; 2,48]"

1,9[1,73; 2,21] 0,85 [0,69; 0,94]*A

XC NMNBLU, mmonb/n 0,89 [0,8; 1,02]*~

1,20 [0,98; 1,39]" 1,25 [1,03; 1,54]A

XC JINHLL, mmonb/n 3,9 [3,24; 4,56]*A

3,0 [2,54; 3,29]* 3,24 [1,87; 3,54]"

XC NnaHLL, mmone/n 0,89[0,63; 1,13]»

0,86 [0,79; 1,0] 0,39 [0,31; 0,43]*»

KA, ym.og. 5,11 [3,85; 6,78]A

3,3[3,01; 3,3]** 2,3[1,41; 3,42]"»

TMpumitkn: * — pisHULs 3HaYyLLa MiXX NOKa3HUKaMu rpynv KOHTposto 1a rpynu | (p < 0,05); * — pisHnysi 3HadyLLa Mix
rokasHuKamu rpynu KoHTposto ta rpynu Il (p < 0,05); * — pi3Hnusa 3HadyLya mixx nokasHukamu rpyn | ta Il (p < 0,05).
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Konuentpamuis XC JITTAHII y namienris I rpymm (0,89
[0,63; 1,13] mmosb/n) Gyna 'y 2,28 pa3za BUILIOIO 32 KOHTPOJIb
(0,3910,31; 0,43] MMOJTB/TT), ajie MPAKTUIHO HE Bilpi3HsIa-
ca Bin piua y 11 rpymi (0,86 [0,79; 1,0] Mmmoinb/m). Koediri-
€HT aTeporeHHocCTi cepen ooctexeHnux I rpymu (5,11 [3,85;
6,78]) BiporigHO MepeBUIIyBaB aHAJIOTIUHI TTOKA3HUKM SIK Y
II rpymni (3,3 [3,01; 3,3]), Tak i y 3mopoBux oci6 (2,3 [1,41;
3,42], p < 0,05). Bomnouac y namienris 11 rpynu Bin3Hava-
JIOCSI BipOTigHE MiABUILEHHS BiIHOCHO KOHTPOJIO PiBHIB
tpurninepunis (1,9 [1,73; 2,21] mmons/n), XC JITTAHIIL
(0,86 [0,79; 1,0] MmmoJb/T) Ta KOoedillieHTa aTepOreHHOCTI
(3,313,01; 3,3], p < 0,05).

VY naunienTiB | rpynu cnoctepiranocs migBUIEHHS
piBuiB 3XC, XC JITTHIII Ta koedilieHTa aTepOreHHOCTI
nopiBHSIHO $K i3 1l rpymoro, Tak i 3 MpakKTUYHO 3T0POBU-
MU ocobamu, Toni 1K piBeHb XC JITIBILL O0yB 3HMKEHUM.
VY cBoto uepry, y xBopux o6ox rpyn (I ta I1) BigzHauazocs
BiporinHe 3pocTaHHsI KOHIIEHTpalii Tpuriinepuais Ta XC
JITAHILL BimTHOCHO KOHTPOJIIO, MPU IIbOMY Pi3HUIIS MixX
rpynamMu 0ysia CTaTUCTUYHO HE3HAYYIIO10.

Ortxe, nininHi mopyieHHs y nauieHris 11 rpynu nepe-
BaXKHO TMIPOSIBISIOTHCS BipOTiMHUM ITiABUIIEHHSAM piBHIiB TT
ta JITIIH I mopiBHSIHO 3 KOHTPOJIBHOIO IpyIiolo. HatomicTh
y XBopux I rpynu 3MiHM MaloTh OLTbII BUPAasKEHUI XapaKTep:
niopsiz 3i 3poctaHHsaM TT Ta JITIAHILL peectpyeThest Bipori-
He nigBuieHHs1 3XC ta XC JITTHILI, a TakoxX CTaTUCTUYHO
s3HaunMe 3HvKeHHsT XC JITIBI. CykymHicTh X 3MiH BKa-
3y€ Ha aTepOreHHY MepeOyaoBY JIITiAHOro Mpodiato BxXe Ha
erani KPMC 6e3 IXC, 3 mogaablmM IMOCUIEHHSIM 1aTOJI0-
rivHmx rpoieciB y pasi noenHanHss KPMC 3 [XC.

OCco6AMBOCTI NApPAMETpIB AiNiAHOrO O6MiHY
y nauieHtiB 3 KPMC 3a HagBHOCTI LLA2

Mu BuBYaIM 3MiHM ITOKA3HUKIB JIITIIHOTO OOMIHY TP
KPMC 3a HasiBHOCTiI LIJ12 3a1€3KHO Bif CTYIEeHsI KOMIIEHCa-

wii 1112, a Takox 3’sICOBYBaJIM iX OCOOJIMBOCTI IOPIBHSIHO 3
nanientamu 3 KPMC (6e3 LI/12). [TpencraBieHo pe3yibTa-
™ nocaimkens 74 nauieHTiB 3 KPMC (3 LIJ12) 3a HasiBHOCTI
kommencatii (I rpyma; 39 oci6: 12 wonosikis (30,77 %) i
27 xiHok (69,23 %)) Ta KPMC (3 L1[12) y cTaHi 1eKOMIIEeH-
cauii (Il rpyna; 35 oci6: 5 gonosikis (14,29 %) i 30 xiHok
(85,71 %)), a takox 82 mauienris 3 KPMC (6e3 LI1) (I
rpymna; 4oyioBikiB — 23 (28,05 %), xinok — 59 (71,95 %))
MOpiBHAHO 3 40 MPaKTUYHO 3M0pOBUMU ocobaMu (17 4o-
JIOBiKiB, 23 XiHkm). [IpoBeneHo BU3HAYEHHSI i TTOPiBHSIH-
H$I TIOKa3HUKIB JinigHoro oominy y xsopux 3 KPMC (3a
HasgBHocTi LIJ12) 3anexHo Bin cTtyneHst komneHcartii LI/,
pe3yJibTaT HaBeleHo y Tab. 3.

Sk cBimuate mani ta6a. 3, y mauieHtiB rpynu II
(5,3 [4,67; 5,83] mmonnb/m) ta rpynu II1 (5,17 [4,45;
5,98] mmonb/n) KoHueHTpatis 3XC OyJ1a BiporigHo BUIIOH0,
HiXX Y KOHTpOJIbHi# Tpymi (4,8 [3,89; 5,19] MMonb/n) — Ha
10,42 ta 7,71 % BinmosinHo (p0—2 = 0,008, p0—3 = 0,04).
[Tpu IbOMY CTATUCTUYHO 3HAYMMUX BiIMiHHOCTE! MiX piB-
Hssmu 3XC y rpymax I, 11 ta 111 se BcranosneHo (p > 0,05).
IMToka3dHuKU TpurIinepuaiB y Bcix rpymax xsopux (1,9
[1,73; 2,21] mmonb/n; 2,1 [1,79; 2,3] mmonb/n; 2,23 [1,83;
3,53] MMOJIb/JT) TIepeBUIIYBaJIM KOHTPOJIb y 2,24; 2,47 Ta
2,62 pa3za Bigmosigxo (p < 0,00001). ITpu oMy piBEeHb
TT y nauientis rpynu 111 BusiBusca Ha 17,37 % Buium
3a aHaJIoriyHuii moka3Huk y rpymi I (p3—1 = 0,0039). XC
JIBILI icToTHO He Bimpi3HSIBCS MiX TpyllaMy, OTHAK y
rpymi 111 Bin3Havanacst TeHaeHList 10 iioro 3HMKeHHs (1,1
[0,91; 1,28] Mmoab/i) nopiBHsIHO 3 Tpymoo 11 (1,25 [0,97;
1,54] MMoOJIB/JT), 11O HE AOCsTaa PiBHS CTaAaTUCTUYHOI 3HA-
gymocti (p > 0,05). Pisens XC JIITHIIL y narieHTiB rpynu
IT (3,35 [2,74; 3,71] mmounnb/n) Ta rpynu 11 (3,13 [2,32;
3,65] MMOJIB/JT) HE Bifpi3HSBCS Bil MOKa3HUKIB KOHTPOJIb-
Hoi rpyrm (p > 0,05). Hatomicts pisai XC JITIAHII y
Bcix rpymax xBopux (0,86 [0,79; 1,0] mmons/; 0,95 [0,81;

Ta6nunys 3. lNMoka3HUKM NiNigHOro cnekTpa y nauieHTiB BOCAigXyBaHUX rpyn

KPMC (3 LWA2 y cTaHi KPMC (3 142, y cTaHi
Moka3HukKn K°Her‘:|’;"Ha KPM(? (6:: II).I.JJ2) KoMMeHcaluii) AeKoMneHcaLlii)
Py Py (rpyna Il) (rpyna Ill)
4,8[3,89; 5,19]"A : :
- . 5,3 [4,67; 5,83]" 5,17 [4,45; 5,98]"
3XC, mmonb/n p0-2 = 0,008 5,04 [4,43; 5,5] ~ ~
03 = 0,04 p0-2 = 0,008 p0-3 = 0,04
0’88_[9?90? 86%‘:)]? 1,0[1,73; 2,21 2.1 [1.78: 2,3) 223 [1,83; 3,53]~ M
T, mmonb/n 20_2 ; 0’00001 p3-1 = 0,0039 pd—2 2 0 bObO1 p3-1 = 0,0039
P03 = 0.00001 pO-1 = 0,00001 p0-3 = 0,00001
XC NNBLL, ) . . .
MMonb/n"” 1,25[1,03; 1,54] | 1,2010,98; 1,39] 1,25[0,97; 1,54] 1,1[0,91; 1,28]
XC JNH
MMOJ‘Ib/J'ILLL 3,24 [1,87; 3,54] 3,0 [2,54; 3,29] 3,35 [2,74; 3,71] 3,13 [2,32; 3,65]
0,39 [0,31; 0,43]**A . . . ,
xcangnw, | po-1=000001 | CRLT ™ 095 0811 07 s 20008
MMOJIb/N p0-2 =0, 1_0n p0-2 =0, a_00
pO—3 = 0,00001 pO-1 = 0,00001 p0-3 = 0,00001
2,3[1,41; 3,42 3,3[3,01; 3,3] 3,84 [3,31; 4,89]
KA, ym.0f. 8051—=006836 p1-2 = 0,0001 4,3 [3,_26; 4,48] p1-3 - 0,0001
p0—2 =0, p1-3 = 0,0001 p0—2 = 0,0006 00-3 = 0,001
p0-3 = 0,001 p0O—-1 =0,02 ’

Mpumitkn: * — pisHnLa 3Hadywa mix rpyrnoto | Ta koHTposem (p < 0,05); * — pisHuusa 3Hadywa mix rpynoro Il Ta
KOHTposeM (p < 0,05); * — pisHnysa 3Hadywa mix rpynoro Il Ta koHTponem (p < 0,05); ** — pi3HNLsT 3HaYyLya MiX
rpynoto lll Ta rpynoro I (p < 0,05); * — pisHunLsa 3HaqyLwa mix rpyrnoto Il Ta rpyrnoro lll.

Tom 21, N2 7, 2025 www.mif-ua.com, https://iej-journal.com 55



OpwuriHaAbHi AoocAipXeHHs / Original Researches

[ d ]

1,05] mmomw/im; 1,01 [0,83; 1,6] Mmonb/) Oynu Biporin-
HO MiABUIIIEHUMU MOpPiBHAHO 3i 3mopoBumu (0,39 [0,31;
0,43] mmonb/n) — y 2,2; 2,44 ta 2,59 pasa BinnmoBimHO
(p < 0,00001). IMpu pomy nokazuuku rpynu 111 nepesu-
wmyBanu piseHb JITIAHIL rpynu I (p1-3 = 0,003). Koe-
GillieHT aTepOreHHOCTI Y BCixX rpymax nauieHTis (3,3 [3,01;
3,3]; 4,3 [3,26; 4,48]; 3,84 [3,31; 4,89]) TakoX OYB BULLIUM
3a KOHTpoJb (2,3 [1,41; 3,42], p < 0,05), ay rpymax 11 ta 111
BiporifHo niepeBuIyBaB 3HaueHHs rpynu [ (p1—2 = 0,0001,
pl1—-3=0,0001).

Takum yuHOM, ISl TPy | XapaKTepHUM € TiIBUILICHHST
tpuraiuepunis, XC JIITJIHILI Ta koedilieHTa aTeporeHHO-
CTi BiTHOCHO KOHTPOJIIO; Y Mali€HTIiB rpymu 11 Bin3HayaeTh-
cs BiporigHe 3poctanHs piBHiB 3XC, TT ta XC JITTAHIII;
rpyma 111 nemoncTpye minBumeni mokasuuku 3XC, TT Ta
XC JIITAHILL momo KOHTPOJTI0, a TAKOX BipOTiIHO BUIII
piBui TT i JITIIHILII mopiBHsiHO 3 rpytioro 1.

SIK BUAHO 3 pe3yIbTaTiB JOCIiIKEeHb JITTIHOTO CIIeKTpa,
171 komrieHcoBaHoro 112 mpu KPMC xapakrepHe min-
puieHHs piBHiB TT', 3XC ta XC JIIIAHII. Aranoriunmii
XapakTep 3MiH Bifl3HauaBcs i Mpu AeKoMIleHcoBaHoMY L1112
npu KPMC.

Ortxe, He3asiexkHO Bif komrieHcauii L] xapakrepHumu
(COiIbHUMM) OCOOIUBOCTSIMU 3MiH JIiIMiAHOTO CIIEKTpa y
Mali€HTIB JOCTiIKYBaHUX TPYII € BipoOrinHe, MOPiBHSIHO 3
KoHTpoJieM, niasuieHHs piBHsa TT, 3XC ta XC JITTJIHILL.

OCOBAMBOCTI KAIHIYHUX NPOSBIB,
AinipAHOro o6MmiHy y nauieHris 3 KPMC
3a HassHocTi IXC Ta LA2

Hocmimkeno mauienTtiB 3 KPMC 3a nagsaocti IXC Ta
LIJ12. 3anexHo Big cTaHy KOMIIEHCAllil BYIJIEBOTHOIO 00-
MiHy ix nonineHo Ha rpynu: rpyna 3 KPMC 3a HasiBHOCTI
IXC ta 112 3 komniencoBanum LIJI (rpyna ) HanivyBaa 44
ocobu (15 vonoBikiB i 29 xxiHOK), rpyna naiieHTiB 3 KPMC
(3a HassBHOCTI IXC Ta 11J12) 3 nekomneHcoBanuMm LI (rpy-
ma II) mictrna 75 oci6 (24 yonoBiku i 51 xxiHKa).

PesynbraTit mocimimkeHHS TTOPIiBHIOBAINCH 3 BiAITOBiI-
HUMMU TpyNaMM Mali€eHTiB: 3 rpymnoio xBopux 3 KPMC (3a
HasiBHOCTI IXC; rpyna I1I), sika Bxitovana 44 ocoou (17
YOJIOBIKiB i 27 XiHOK); 3 rpynoi 3 KPMC (6e3 IXC i 6e3
LJI; rpyma 1V), mo namivyBana 82 mamieHTH (23 40J10Bi-
KU i 59 XiHOK) Ta 3 KOHTPOJIBHOIO I'PYIIOI0, 110 BKJIIOYaIa
40 mpakTUuHO 310poBUX 0Ci0 (17 YOJOBIKIB i 23 XKiHKM).
Cepen nauienTis rpynu I 34,09 % craHOBUIM YOJIOBIKHM i
65,91 % — xinku. I'pyna I Bkmoyana 32 % 4omoBiKiB i
68 % XiHOK.

IIpoBeneHo MOpiBHSHHS MTOKA3HUKIB JiIiIHOTO CITeK-
Tpa B 0Ci0 JOCIiIKyBaHUX Tpym. Pe3ynbTaTil MOCTiIKeHHS
HamaHo y TabiI. 4.

OTtxe, 9K BUIHO 3 Ta0hd. 4, HaiBumuit piBeHb 3XC
cnoctepiraBcs y rpymi I (5,755 [5,02; 7,05] mMonb/n) i
OyB Ha 6,38 % BuM Bin mokasHukiB rpymu I (5,41 [4,21;

Ta6nmys 4. lNMoka3HUKKM NiNigHOro crnekTpa KpoBi y AOCNigXXyBaHUX NayicHTIB, MegiaHa
[HVXHI; BepXxHii kBapTui]

_ _ Fpyna lll Fpyna IV KoHTponbHa rpyna
lMoka3Hukn Fpynal (n=44) | 'pynall (n = 75) (n = 44) (n = 82) (n = 40)
5,41[4,21; 6,02] | 5,755 [5,02; 7,05] | 54149956511 | 5 04 14 43: 5.5] 4.8[3.:89.5.19]
3XC, MMonb/n p1-2 p1-2 p4—3 RARVEC pS—O
p1-0 p2-0 p3-0 P 21_0
. 0,85 [0,69; 0,94]
2,155 [1,4;2,78] | 2271180 362] | 4 9511,38:048] | | ¢ (173 2.21] 04—0
TI, MMonb/n p1-2 b p2-3 VA p3-0
p1-0 gz—o p3-0 P p ; —8
p —
0,89[0.8; 1,02] 1,25 [1,03; 1,54]
XC NMBLL, 1,03 [gé%; 17| 1,07 g’éfgi 1.2] gz:g 1,20[0,98; 1,3] p3-0
MMONb/N p1-0 p2-3 p3—1 p4-3 p ; :8
p2-3 P
, 3,9 [3,24; 4,56] 3,24 [1,87; 3,54]
XC JIMHLL, 3,02 [2,41;3,47) | 3064[231,4.29] 0p3-0 3,0 [2,54; 3,29] 0p3-0
MMOb/M p3—1 D p4-3 p4-3 p2-0
P p3—1 p1-0
_ 0,39 [0,31; 0,43]
0,98[0,64: 1,26] | 111210831651 | 5891063:1,13] | 0,86[0,79; 1,0] 04-0
XC JINOHLL, pi—2 p2-3 03-0 pd—-0 p3-0
MMO-b/N 1-0 p1-2 5.3 1-0
pi1- p2_0 pz— p1-
p2-0
3.01[244;4,16] | 459(343;58] | 511(385:678] | 33(301:33 | 23[4184
p1-0 p2-0 p3-0 p4-0 8
KA, ym.on. p1—2 p1-2 p3-1 p4—3 P80
p3—1 p2—4 p4-3 p2—4 82_0

TMpumitkn: p4-0 — pisHnuys BiporigHa mix rpynoto IV Ta KkoHTponem; p3—0 — pi3Huys BiporigHa mix rpynoto Il
Ta KoHTposieM; p1-0 — pi3HuULs BiporigHa mix rpynoto | Ta KoHTponem; p2-0 — pi3HNUs BiporigHa mMiX rpyrnoto I/
Ta KOHTposieM; p4—-3 — pisHnys siporigHa mixx rpynamm 1V ta lll; p3—1 — pisunys siporigHa mix rpynamu Il Ta I;
p2-3 — pisHnys siporigHa mix rpynamu Il ta lll; p1-2 — pisHuus siporigHa mix rpynamm | Ta Il; p2—-4 — pisHnysa

BiporigHa mix rpynamu Il ta IV.
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6,02] MMomb/m) Ta Ha 19,9 % — Bim KOHTPOJIBLHOI TPyNU
(4,8 [3,89; 5,19] mmounsb/n). ITpu ubomy piserb 3XC rpy-
mu IIT — 5,41 [4,995; 6,51] MMOJIb/JT TAKOX TIEpEBUIIIYBaB
KOHTpOJIbHI BesimunHuU (p < 0,05).

PiBenb TT ycix nocaimkyBaHUX Ipyl MePeBUIIYBaB I10-
Ka3HUKM 300poBux ocid. HaitBumummu Benmmaunau TT Oynm
y rpymi 11 (2,57 [1,86; 3,62] mmoib/n) — Ha 19,26 % Bipo-
rinHo Buii Big I rpynu — 2,155 [1,4; 2,78] mmonb/i, Ha
31,79 % wui Big rpynu 111 — 1,95 [1,38; 2,48] mmob/71 Ta
y 3,02 paza nepeBuIlyBajJy KOHTPOIAbHI BeanunHu — (0,85
[0,69; 0,94] mmounb/i (p < 0,05). PiBers TT rpynu 1y 2,54
pasa nepeBulIllyBaB BeIMYMHU 310poBux ocib (p < 0,05).

Pisenn XC JITIBILI 0yB HaitHxumM y rpyi 111, Biporin-
Ho HxkunM Bia rpym I, I, IV Ta kontpomo (p < 0,05). Benu-
yuau XC JITIBII sixk rpyrmm I — 1,03 [0,94; 1,17] Mmob/m,
tak i rpynu II — 1,07 [0,88; 1,24] Mmosb/i1 Oysin BiporigHo
Hyxunmu (Ha 17,6 ta 14,4 %) 1ioz10 rpynu 310poBUX 0Ci0 —
1,2511,03; 1,54] mmomb/a (p < 0,05).

Pisens XC JITIBIII 6yB HaitHvxuuM y rpymi 111, Biporin-
Ho HrkumM Big rpy1 I, 11, IV Ta konTpommo (p < 0,05). Benu-
ypau XC JITTBUI sik rpynu I — 1,03 [0,94; 1,17] Mmmonb/1,
tak i rpynu II — 1,07 [0,88; 1,24] Mmmonb/n Oyiu BiporiqHo
HkunMu (Ha 17,6 Ta 14,4 %) 1oao rpynm 3M0poBKX 0Cio —
1,2511,03; 1,54] mmonw/a (p < 0,05).

Benmunnu XC JITIAHLLL B oci6 I rpynu — 1,12 [0,83;
1,65] MMOJIb/1 — BipOTiZHO BUILI Bil MOKa3HUKIB YCiX
rpyn: Ha 14,29 % Bin mokasnukiB I rpynu — 0,98 [0,64;
1,26] mmoub/n, Ha 25,84 % — 111 rpynu (0,89 [0,63;
1,13] mmonb/n), Ha 30,23 % — IV rpyrum (0,86 [0,79;
1,0] mmonb/n) Tay 2,87 pa3a — 111010 TTapaMeTpiB KOHTPO-
mo (0,39 [0,31; 0,43] mmounb/m), p < 0,05.

ITpu uvomy piBenb XC JITIAHILL y nawienTis rpynum [
(0,98 [0,64; 1,26] MMoJb/J1) BipOTiIHO BUIIMIA Bim mapa-
MeTpiB KOHTpoJbHOI rpynu — 0,39 [0,31; 0,43] mMmonb/n
i Huxuuit mopiBusiHo 3 Il rpymoro — 1,12 [0,83;
1,65] mmonw/71 (p < 0,05).

OTxe, rpyna | xapakTepusyeTbecsl MiABUIIEHUMU
IIOO0 KOHTPOJbHOI rpynu BeaununHamu 3XC — 5,41
[4,21; 6,02] mmonb/n, TT — 2,155 [1,4; 2,78] Mmmonb/m,
XC JIAHIOL — 0,98 [0,64; 1,26] MMoab/1 i 3HUXKE-
HuMm piBHem XC JITIBIIL — 1,03 [0,94; 1,17] mMonb/a
(p <0,05).

I'pyna 11 xapakrepu3yeTbcs 30LIbIISHHSM IIOAO0 TPYITU
3nopoBux oci6 piBHsg 3XC — 5,755 [5,02; 7,05] mMonb/i,
TI — 2,57 [1,86; 3,62] mmoub/a, XC JITTHI — 3,64 [2,31;
4,29] mmodw/a, XC JIIMAHIT — 1,12 [0,83; 1,65] MMmomb/1
Ta 3MeHIIeHHsaM piBHsg XC JITIBIL — 1,07 [0,88;
1,24] mmonb/1 (p < 0,05).

VY nauientiB rpynu Il nmopiBHsiHO 3 rpynoro | 3adikco-
BaHO BipOTiIHO BUILli MOKA3HUKH 3arajibHOTO XOJIECTEPUHY,
tpurminepunis, XC JITTHII, XC JITIAHLI ta koediieH-
Ta areporeHHocTi, Tofi K piBHi XC JITIBII B 060x rpy-
rnax 3ajJulIagvcs Ha OJHAKOBOMY PiBHi i1 Oyiu BiporimHO
HVKYMMU Bil KOHTPOJBbHUX 3HAY€Hb. ATEPOTeHHI 3MiHU
JIITHOTO CIIEKTPa, 110 BIEPIIE MPOSIBISIOTLC y Tpymi IV,
nocumoioTbesd B rpynax I ta 11, nocsiraroun HaitbGinbioi
BUpaxeHocTi y rpymi 11.

Takum yMHOM, BUSIBJICHI BiIMiHHOCTI B MOKa3HUKaX
JinigHoro ooMminy y nauientiB i3 KPMC (3a HasiBHOCTI
IXC Ta xomrieHcoBaHOro abo gexommneHcoBaHoro L1J12)

CBimuaTh Ipo Hecrnenu@ivHUI XapaKTep AUCIIITigeMii,
sIKa TOTIMOJIIOETHCS MPU JEKOMITeH callil BYIJIEBOJIHOIO
o0MmiHy. BigcyTHicTh agekBaTHOro KoHTpoaio 11/12 mo-
3Hayajgacd Ha BUPAXEHOCTI JIMiAHUX MOPYIIEHb: caMe
B rpyni 3 IXC i nekomnencoBanuM L1JI2 3acdikcoBaHo
HaWBUILI PiBHI 3araJIbHOTO XOJIECTEPUHY, TPUTJILIEPUIIB i
XC JITOHILL cepen ycix mociimkyBaHUX TPYII, 110 BKA3ye
Ha B3a€EMHE TOCUJICHHSI aT€pPOTeHHUX YMHHUKIB y pasi
nexomrmeHcarnii L.

O6roeopeHHs

Po3BuTok rinmeprpuriinepunemMii 3a HasBHOCTI
KPMC TticHo now’s3anuit 3 IP. [HcyniH Bigirpae pery-
JIITOPHY POJib Yy MeTaboJi3Mi anoainonporeiny B, ctu-
MYJIIOI0YM MOTO JIerpanailito Ta oOMeXyun YTBOPEHHS
XC JITIAHII. IMopyiieHHsT bOTO MpoLiecy MPU3BOIUTH
IO TIPUTHIYEHHS Aerpajaallii anoinonporeiny B. IHmmit
BaxKJIMBUH MeXaHi3M BKJIIOYAE IMOCUJICHHS JIIMOIi3y B
aIUITOMTaX Ta 30ibIIIEHHSI KOHILIEHTPallil BUIbHUX XUP-
Hux kuciuot (BXKK), mo ctumymnioe HagMipHe YTBOPEHHST
XC JITOHIILL. 3poctannsa BXKK Takox cripusie cexpertii
XiJIOMiKpOHIB, 11O, Y CBOIO Yepry, MPU3BOAUTH A0 Mil-
puiieHHs piBHs TT [13]. JlocirimkeHa TakoxX 3IaTHICTh
TPUTJIiLepUIiB IPOHUKATU Yepe3 reMaTtoeHiedariyHmii
O6ap’ep, BIUIMBAIOYM Ha LIEHTPAJIbHY YYTJIUBICTb 10 JIeT-
TUHY Ta iHCcyniHy [14]. JIeNTUH, 1110 CUHTE3YEThCS XU-
POBOIO TKAHUHOIO, MPOXOJUTh Yepe3 remMaToeHIedativ-
HUI Gap’ep Ta B3a€MOJI€E 3 JIENTUHOBUMU PeLENTOpaMu,
CIPUSIIOUM 3HUXKEHHIO aneTuTy. TakuMm 4MHOM, Tinep-
TPUTIIILIEPUAEMisT, iIHAYKYIOUM JJIENTUHOPE3UCTEHTHICTh, €
OIHUM i3 YMHHMKIB, 110 CIIPUSIIOTh PO3BUTKY OXKUPiHHS.
JlocnigkeHHsI TaKOX TOKa3ylTh, 110 iHCYJIiH aKTUBYE
BHYTPILIHBOKJIITUHHMIA TPAHCIIOPT JIiIliIiB Ta CTUMYJIIOE
BUBLIBHEHHS TPUTILIEPUAIB 3 TTeUiHKH [15].

Husbkuit pisens XC JITIBIILL TpaguiiiiiHO BBaXKa€eTh-
Cs1 KpUTEPiEM aTepOTeHHOI AUCiNiaeMii Ta MOB’ I3aHUI
3 minBuieHUM pusnkom LIJ12, 3anaabHUX i OHKOJOTIYHUX
3axBopioBaHb. [IpoTe gaHi paHIOMi30BaHUX OOCIiIXKEHb
IIOJI0 1ILOTO TOKAa3HUKA 3aJIMIIAIThCS CYNepeUIUBU-
Mmu [16]. T'eteporennicts JITIBILL 3ymoBiieHa icHYBaHHSM
pi3HUX CyOMmOMyJISLii, SIKi MOXYTh MaTH IPOTUICKHI
GyHKIIi1, SIK TpoTU3amalibHi, TaK i mpo3anajibHi [17]. Exc-
MEepUMEHTH Ha TBAPUHHUX MOJESIX MoKa3aau, 1110 30i1b-
IIEHHST 3BOPOTHOTO TPAHCTIOPTY XOJECTEPUHY 3a y4acTio
JITIBIIL moxe 3MeHIIyBaTu MPOsIBU aTepockiieposy [18].
Kpim toro, JITIBILL € BaxksBUM iHTiOITOPpOM 3ariajeHHs,
0Cc00JIMBO B €HAOTEedialbHMX KJIiTMHAX Ta Makpodarax,
a TaKOX PeyKYIOTh OKMCHIOBaJIbHUIA cTpec. JloBeneHo Ta-
KOX 1X aHTUAia0eTUYHY Ail0: MiABUIIEHHS YyTJIMBOCTI 10
IHCYJIiHY Ta IPUTHIYEHHS allonTo3y [3-KJIiTUH 3a JaHUMU
eKCIepUMEHTAIBHUX OJOCTiKeHb [19, 20].

YucneHHi eKcriepuMeHTalbHi BUITPOOYyBaHHS MMOKa-
3y10Th, 1110 Tipu LIJ12 BimOyBa€eThCcs HECIPUSTINBE CTPYK-
TypHe Ta GYHKIIOHATIbHE PEMOJICTIOBAHHS Ta TUCHYHKIIisS
JIIIBII, mo mpu3BoauTh 00 3HMKEHHS IX KapaiOIIpOTeK-
TUBHUX BiiacTuBOCTeit [21]. MexaHi3Mu CTpyKTypHO-(YHK-
mionanbHux 3MmiH JINIBII npu xomMopOimHMX cTaHax
1moB’s13aHi 3 BrumuBoM IP Ta rimepxoirecrepuHeMmii Ha Tpo-
¢inp HDL-miRNA y Takux nauieHTtiB [22]. [TopyiieHHs
¢yukuionansHoro crany JITIBII npu L2 o6ymoBieHi
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TiMepIIiKeMi€lo Ta OKMCHIOBAJbHUM CTpecoM. MexaHi3-
MOM MiJBUIIEHOTO CEPLIEBO-CYNIUHHOTO pU3UKy npu LIJI2
€ muchynkuisg JITIBII, mo nposBiaseTbes raabMyBaHHSIM
3BOPOTHOTO TPAHCITOPTY XOJECTEPUHY 3 MaKpodariB ap-
TepiaJIbHOI CTIHKM Ta CIIOBiIbHEHHSIM aHTUOKCUIAHTHOTO
3axucty [23]. OnucaHo BIUIMB TilepriiikeMii, CUCTEMHO-
ro 3amnajieHHsI Ta OKMCHIOBaJbHOIO CTPeCy Yy IMalli€HTIB 3
KPMC He nuire Ha 3umkeHHs piBHa JITIBIL, axe it Ha ix
¢yHKIioHaIbHI TTopyieHHs. 3HuxkeHi piBHi JITIBILL aco-
HiroroThes 3 HasiBHicTIO L2 [24].

3 omIsiy Ha PeryjisiTOpHY poJib iHCYJIiHY B JliMimHOMY
00MiHi — uepe3 npurHiyeHHs cuHTely XC JITTHII, akTu-
Ballilo JIMOIpOTEeiHIina3u, CTUMYJIsLito Katadomizmy XC
JIIIBIL, ranbMyBaHHS TiApOJi3y TPULIILEPUIIB Ta BUXOLY
BUIBHUX XUPHUX KUCJIOT Y KPOB’SIHE PYCIO — 3HUKEHHS
YYTJIMBOCTI 10 HBOTO HEMUHYYE NMPU3BOIUTH 0 3HAYHUX
MOPYIIEHb JIiMiTHOTO MPodisIo.

Taxum yHOM, y HAIlIOMY AOCIIiIKeHHI BUSBIICHI Bil-
MiHHOCTI B JiilmimHOMY MeTa0o1i3mi B rpymax 3 IXC ta koM-
neHcoBaHUM i gekomneHcoBaHuM LIJ12 y xBopux 3 KPMC
BKa3ylOTbh Ha Hecrneun@piyHUi XxapakTep MOpyueHb JIiMi/-
HOTO CMEeKTpa, SIKi MOCUJIOIThCS MPHU IeKOMIIeHCallil ByT-
JIEBOJHOro oOMiHy. BigcyTHicTh ageKkBaTHOT KOMIEHcalil
1112 Ge3nocepenHbo BigOMBaaacs Ha MOKAa3HUKAX JIITi-
Horo Metabouizmy: piBHi 3XC, TT ta XC JITIAHIL y rpymi
IXC 3 nexommnencoBanuM 11JI2 Oyau HaWBUILMMU cepen
YCiX AOCIIIKYBAaHUX TPYII, 110 CBiTYUTH PO B3aEMO3ATIEK-
HICTb TPOATEPOCKIEPOTUYHUX (DAKTOPIB B yMOBAX 1EKOM-
nencauii LIJI. ITpo3amanpni BractuBocti XC JITTHIII Ta XC
JITTIJAHLLL, sixi € YMHHUKAMM PO3BUTKY aTePOCKIEPOTUYHUX
CC3 [25], cripusitoTh 30iIbIIEHHIO YTBOPEHHS BiIbHUX pa-
JVKAJTiB Ta TIOCWITIOIOTh €HAOTEiaTbHY TUChYHKILIO [26].

V¥ nanienriB rpynu KPMC 3 IXC cnocrepiraBest Haii-
amxunii pisenb XC JITIBII cepen ycix mociimKyBaHUX
rpymn. OTpuMaHi pe3yJibTaTu MiATBEPIKYIOTh aHTUATEPO-
reHHy posib XC JITIBIIL, 110 rpyHTY€ETHCS HA 1iO0T0 (byHKIIi1
3BOPOTHOTO TPAHCITOPTY XOJIECTEPUHY Ta 3aIT00iraHHi OKMC-
HeHHio XC JITTHIII. BrpaTa 1iux BI1aCTUBOCTEM aCOLIIIOETh-
cs 3 pO3BUTKOM ateporeHesy [27]. HaykoBi mociimkeHHst
noxasyloTh, 1o y nauieHtis 3 KPMC Tta IXC nopyuieH-
HS 9yTJIMBOCTI OO iHCYJIiHY, OCOOJIMBO 3HIDKEHHS paHHbLOI
dazu cekpellil iHCyTiHY, Mepeye rinepriikeMii Ta MpoOBOKYE
aTeporeHHi 3amiHu [28].

Ortxe, 3pocTaHHs Toka3HuKa [P MoxxHa BBaxkaTu Bax-
nuBuM kputepieM HasgBHOCTI IXC mpu KPMC. Anani3 3MiH
JIITIHOTO CIeKTpa BKAa3y€e Ha Te, 110 MOoro 0COOIUBOCTI Y
BUIIIE3TralaHiil rpymi Nmalie€eHTiB XapaKTepu3yBaIucs Hall-
OB BUPAXEHUMU aTePOTeHHUMU TPOSIBAMU TMOPIBHSIHO
3 inmmmu rpynamu. Pisens XC JITTHILI, o Mae mipoate-
POTEeHHI BIAaCTUBOCTI, BUSIBUBCSI HAMBUIIMM Yy TALIIEHTIB 3
KPMC 3 IXC.

BucHoBKkMU

V¥ nauienTtiB 3 KPMC (6e3 IXC ta 6e3 LIJI) HasiBHI T10-
PYIIEHHS JiIIiIHOTO CIIEKTpa KPOBi Y BUIJISIII BipOTiZHOTO
36inbieHHs piBHst T, XC JITIAHIIL Ta 3HaueHs KA cBin-
yaTh IPO iHilliallilo MpolieciB aTeporeHe3y. Y IMalli€HTiB 3
KPMC (3 IXC) nporpecyBaHHS iHCYJIiIHOPE3UCTEHTHOCTI
CYMPOBOKYETHCS IMOIIMMY TTOPYILIEHHSIMU JIiMiIHOTO 00-
MiHy: BiporinHo BuiuMu 3HadeHHs My TT ta XC JITTHIII,

a TaKOX BipOTiTHUM 3pOCTaHHSIM BMicTy ¥ KpoBi 3XC (Ha
12,7 %, p = 0,001), XC JITTHIIL (1a 20,37 %, p = 0,002) Ta
smenmenuam XC JITIBIIL (1a 28,8 %, p = 0,0009).

HasiBnicte LI 2-ro Tumny y naiienriB 3 KPMC, Hesa-
JIEXKHO Bin ctyrneHst komneHcanii L1, cynpoBomkyeTbes
BiporigauM migBuieHHaM piBHg T, 3XC, XC JITIIHIII
Ta KoediuieHrta areporeHHocTi. [Tosiea IXC y maitieHTiB 3
LI 2-ro Tummy 3 KPMC cynpoBOIKY€ETHCST HOTTIUOICHHIM
MPOSIBiB aT€POreHHO1 TUCiITiaAeMil, HAHOIIbII BUPaKEHUX
IIpU pO3BUTKY AekoMneHcalii LI/1 2-ro tTumy: minBuineHHs
piBuiB 3XC, TT, XC JITTHIL, XC JITTAHIL, KA Ta 3HuU-
xeHHs1 — XC JITIBIILI.

V nanientiB 3 KPMC BusiBiieHO 3aJIe3KHICTb aTepOTeH-
HUX 3MiH JIiMONpPOTEIHIB Bil HASIBHOCTI i TSIDKKOCTi y HUX
IXC Ta ctynens kommencaii LIJI 2-ro tumy.

Konduaikr inTepeciB. ABTOpU 3asBISIIOTH IIPO BiICYTHICTh
KOHMIIIKTY iHTepeciB Ta BiacHOI (piHaHCOBOI 3a1liKaBIeHO-
CTi IIpU MiATOTOBIIi JaHOI CTATTi.

Indopmauis npo dinancyBanns. ['oHopap He 3aaekiapoBa-
Ho. PiHaHCyIO4i OpraHi3aliii He BigirpaBaau XX0MHOT poJti Tpu
HamyCcaHHi cTaTTi a00 B pillleHHi ITOAAaTH 3BiT IS MyOJTiKallii.
JloCITimKeHHST € YaCTMHOIO HAyKOBO-IOCIiIHOI poOOTH Kade-
IIpY TIPOIEAEBTUKM BHYTPIlTHBOI MeauuHu JIHMY imeni
Hanwna Fanuubkoro «OcobaMBOCTI KIiHIYHOTO Mepediry
XPOHIYHOI MaTOJIOTii 3 BpaxyBaHHSIM KOMOpOigHOCTi». YK
616.1+616.3)—056.52—039.51. Indp 1H.25.01.0002.016.
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Comparative characteristics of lipid spectrum in patients
with cardiovascular-kidney-metabolic syndrome depending
on its stage and type 2 diabetes mellitus

Abstract. Background. Cardiovascular-kidney-metabolic syn-
drome (CKMS) is a multifactorial pathological condition, the
pathogenesis of which combines mutually reinforcing mechanisms
of cardiovascular, renal and metabolic disorders that significantly
increases the risk of progression of coronary heart disease (CHD),
type 2 diabetes mellitus (T2DM) and chronic kidney disease
(CKD). The aim of the study was to compare blood lipids in pa-
tients with cardiovascular-kidney-metabolic syndrome depending
on its stage and the presence of type 2 diabetes mellitus. Materials
and methods. All patients with CKMS underwent a general clinical
examination with confirmation of the diagnosis of T2DM and
CHD. They were divided into six main clinical groups depending
on the presence/absence of CHD and T2DM (taking into account
the degree of compensation), as well as a control group. The study
was conducted in four stages: analysis of lipid metabolism in pa-
tients with CKMS without CHD and T2DM, study of blood lipids
in patients with CKMS in the presence of CHD, assessment of lipid
profile in patients with CKMS and T2DM, analysis of changes in
lipid metabolism in CKMS in the presence of CHD and T2DM.
Results. In patients with CKMS without CHD and T2DM, there
was a significant increase in triglycerides (TG), very low-density
lipoprotein (VLDL) cholesterol, indicating an early activation of
atherogenesis. In the combination of CKMS with CHD, changes
in lipid metabolism are more pronounced — total and low-density
lipoprotein (LDL) cholesterol increases, and high-density lipo-

protein (HDL) cholesterol decreases. In patients with CKMS with
T2DM, regardless of the level of compensation, there was an in-
crease in TG, total and VLDL cholesterol compared to the control
group, with the highest values of these parameters noted in T2DM
decompensation combined with CHD. In the presence of CKMS,
nonspecific atherogenic changes in the lipid levels occur, which
progress with the addition of CHD and/or T2DM that creates a
high proatherosclerotic threat. Conclusions. In patients with CKMS
without CHD and T2DM, lipid disorders are detected in the form
of a significant increase in TG, VLDL cholesterol and atherogenic
index, which indicates the activation of atherogenesis. In patients
with CKMS and CHD, the progression of insulin resistance is
accompanied by more pronounced disorders of lipid metabolism —
a significant increase in TG and VLDL cholesterol, as well as an
increase in total cholesterol by 12.7 % (p = 0.001), LDL choles-
terol by 20.37 % (p = 0.002) and a decrease in HDL cholesterol
by 28.8 % (p = 0.0009). The presence of T2DM in patients with
CRMS, regardless of the degree of its compensation, is associated
with a probable increase in TG, total and VLDL cholesterol, and
atherogenic index. Patients with CKMS are characterized by the
dependence of the degree of atherogenic changes in lipoproteins
on the presence and severity of CHD, as well as on the state of
T2DM compensation.

Keywords: cardiovascular-kidney-metabolic syndrome; type 2 dia-
betes mellitus; lipid metabolism
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BnAuB LYKPOBOro Aiaéety Ha nepeobir
TA PE3YAbTATU AIKYBOHHS PiAMHHUX CKYM4YEeHb
Y NALIEHTIB 3 rOCTPUM NAHKPEATUTOM

Pe3stome. AkTyanbHicts. locTpuii naHkpeatuT (1) 4acTo yCcKnaaHIETLCS (hOPMyBaHHSIM PIgUHHUX cKyn4eHs (PC),
Lo rOTPebyIoTh iIHAVBIAYAaNI30BaHOro MigxoAy Ao JiKyBaHHS. 3a 0OCTaHHI POKU JOBEAEHO 3HAYEHHS MiHIIHBa3UBHUX
meTogiB (MepKyTaHHWX, eHAOCKOMIYHUX, S1anapoCKOniYHUX, KOMOIHOBaHWX) y rnoetanHoMy nikysaHHi [T1. Baxmsum
KJTiHIYHUM acrieKTom € LykpoBwii giabet (L), akmi BnnvBae Ha nepebir 3axBoptoBaHHs Ta e(heKTUBHICTL JliKyBaH-
Hs. MeTa: gocnigutu BrisivB ropyLUeHb BYr/IeBOAHOrO 0OMIHY Ha nepedir, yCKNaaHEeHHs Ta pe3ynbtaTi JiKyBaHHS
nayieHTis i3 ITl. MaTtepiann Ta meroaun. Y [oCigKeHHs BKIloYeHo 354 ydacHukn i3 1, i3 skux y 154 (43,5 %)
3axBoproBaHHS ycknagHunocsi popmysaHHam PC. Y 51 (14,4 %) ocobu BigsHa4asca L[, 3 Hux y 18 (11,7 %) —
BriepLUe giarHoctoBaHwi. [liarHOCTUKa BKItoYasna KiiHidHi, 1abopaTtopHi Ta iHCTpYMeHTaslbHi MeToam 3 060B’I3KOBUM
BU3HaYeHHsIM r71likoBaHoro remorsiobiHy (HbA1c), rmikemii HaTLLe Ta npoBeaeHHSIM [TIIOKO30TO/IEPAaHTHOro TecTy. Tak-
TUKa Bigrosigasa KOHUYenyii: nepBuHHe KOHCepBAaTUBHE JTIKYBaHHS Py HEBESIKNX Ta 6E3CUMITOMHUX CKYIMYEHHSIX,
Y BUNagKy HeeheKTMBHOCTI — MIHIIHBa3BHI METOAN, Yy CKNIaAHNX BUNaaKkax — KOMOIHOBaHI nigxoam abo BigkpuTe
ApeHyBaHHs 3 nanapoToMHoro fgoctyny. Pesynbtatu. [epkyTaHHe gpeHysaHHs PC BukoHaHe y 25 (27,7 %) oci6,
y 38 (42,2 %) 3acTocoBaHe nanapocKori4He ApeHyBaHHs. EHQockornidHe TpaHeMyparibHe OpeHyBaHHS MpoBeaeHo
10 (11,1 %) xBopyM. [JpeHyBaHHs 3a04epeBUHHOIO NPOCTOpY Yepes sIkoMOoToMilo 6o 3acTtocoBaHe y 17 (18,8 %)
rnauieHTiB, BigKpuTe ApeHyBaHHs1 3 /1arnapoTOMHOro JOCTyry BUKoHaHo y 15 (14,3 %) oci6. Y 58 (64,5 %) oci6 6yro
3aCcTOCOBaHO OfHE 3 MiHIiHBa3VBHMX BTPYyYaHb K OCTATOYHMU METOZ JiKyBaHHS, Togi sk y 32 (35,5 %) 3acTtocoBaHo
roetanHi BTpy4aHHsi. JletanbHicTb y xBopux Ha [T1 ctaHoBunia 11,6 % (41 nauieHT). IHgikoBaHW NaHKPEOHEKPO3
yacTiLle criocTepirascs y nauieHTis i3 cynyTHim LI — y 28 i3 51 (54,9 %), Togi sik y rpyni 6e3 LI — nuwe y 97 i3 303
(32 %; p < 0,05). BucHoBku. MiHiiHBa3nsHi metoam nikyBaHHs PC ripu T1 € ecpektuBHmumy y 64,5 % Ta JO3BONAOTH
Y HacTuHW NauieHTIB YHUKHYTU BIAKPUTUX BTpYYaHb. LlykpoBuvi fiabet acoyitoeTbCs 3 TSXKYMM repebiroM 3axBopio-
BaHHS1, CTaTUCTUYHO BIPOrigHVUM MiABULLEHHSIM YacTOTU YCKII8AHEHb Ta MOAOBXEHHSIM TEPMIHIB rocnitanidauii, Lo
3YMOBJIHOE HEOOXIQHICTb CUCTEMATUHHOIO CKPUHIHIY Ta KOHTPOJTO BYrJIeBOLAHOrO OOMIHY Y [AaHOI KaTeropii nayieHTis.
Knto4oBi cnoBa: roctpusi naHkpeaTuT; LyKpoBuii [iabeT; piauHHI CKYN4eHHsI; MiHiiHBa3uBHI MeToaun

Bctyn

T'octpuii mankpeatut (I'T1) 3anuiaeTbest oaHi€IO 3 Hali-
MOIIUPEHIIINX YPTeHTHUX MMaTOJIOTii IIITyHKOBO-KUIIIKOBOTO
TPaKTY Y CBiTi, IpUYOMY 32 OCTaHHI IECSATUJITTS Bia3HaA-
YaEThCS TCHACHIIIS OO 3POCTAaHHS MOTo MOIIMpPeHOoCTi [1].
[Tonpu BoocKoHaneHHsT iHTeHCUBHOI Tepaitii Tsekkoro ['T1,
y 15—20 % xBOpUX pO3BMBAIOTHCSI MICLIEBI YCKJIAIHEHHSI,
cepell IKMX MPOBigHEe MiClle TTOCiNal0Th PiTUHHI CKYITYEHHS
(PC), 1110 CyTTEBO MiABUIIYIOTH PiBEHb 3aXBOPIOBAHOCTI Ta
JIeTaJIbHOCTI [2].

BinmosinHo 1o neperissHyToi ATIIaHTChKOT Kimacudikartii
(2012), PC noninsitoTs Ha TOCTpi NepunaHKpeaTUIHi piTuH-
Hi ckymueHHs (APFC) ta rocTpi HEKpOTHUYHI CKYITYeHHS
(ANC) y nepiili YOTUPU TUKHI Bill TOYATKY 3aXBOPIOBAHHSI,
TOJIi 1K TICEeBIOKICTH TMiAIUTYHKOBOI 3JI031 Ta BiIMeKOBa-
Huii mankpeoHekpo3 (WON) 3a3Buuaii GopMyroThCs TiCIst
4oTUpbOX THXKHIB [3]. Lli yTBOpeHHS pi3HATHCS 3a maTore-
HE30M, KJIiHIYHUM TepediroM Ta TeparneBTUYHUMU TTiIX0-
naMu. Xo4ya yacTMHA 3 HUX MOXE CIIOHTAHHO perpecyBarti,
3HaYHA KiTbKIiCTh IIOTPeOy€E BTpydaHHs Yepe3 iH(piKyBaHHS,

© «MixHapogHuil enoKpUHonoriuHui XypHan» / «International Journal of Endocrinology» («Miznarodnij endokrinologicnij Zurnal»), 2025

© Bupaseup 3acnascokuii 0.10. / Publisher Zaslavsky 0.Yu., 2025

[Ina kopecnonzeHuii: Textok IBaH IBaHOBYY, acnipaHT Kadeapy Xipyprii Ta kapaioxipyprii, 1BaH0-OpaHKIBCbKMii HaLiOHanbHWiI MeaUYHWIA yHiBepcuTeT, BYN. fanuuibKa, 2, M. IBaHo-OpaHkiBcbK, 76018,

YKpaiHa; e-mail: heniukivan@gmail.com; Ten.: +380 (97) 306-85-97

For correspondence: Ivan Heniuk, PhD student, Department of Surgery and Cardiac Surgery, Ivano-Frankivsk National Medical University, Halytska st., 2, Ivano-Frankivsk, 76018, Ukraine; e-mail:

heniukivan@gmail.com; phone: +380 (97) 306-85-97
Full list of authors information is available at the end of the article.

Tom 21, N2 7, 2025

www.mif-ua.com, https://iej-journal.com 61


mailto:heniukivan@gmail.com
mailto:heniukivan@gmail.com

OpwuriHaAbHi AoocAipXeHHs / Original Researches

[ d ]

MEePCUCTYIOUNT OOJIbOBUI CUHIPOM, PO3BUTOK CUHAPOMY
IIJTYHKOBO-KUIIIKOBOI HEMPOXiAHOCTI abo GiiapHOi KOM-
npecii [4, 5].

BinkpuTte XipypriuHe npeHyBaHHS CYIPOBOIXKYETh-
Ccsl BACOKMMMU MOKa3HUKAMU YCKJIaIHEHb Ta JIETaJIbHO-
cTi. YIpomoBX OCTaHHIX NeCATUJITh BifOYBCS 3HAYHUIA
nporpec y HanpsIMKy MiHiiHBa3MBHMX TE€XHOJIOTilA: mep-
KyTaHHE JpeHYBaHHsI, eHAOCKOMiuHe TpaHCMYypajbHe
JIpEHYBaHHSI, JIaTIapOCKOITiYHI METOAM Ta MOeTaIHi (step-
up) cTpaTerii 10BeJu CBOIO e(PEKTUBHICTh Y 3HMXEHHI
TPaBMAaTUYHOCTI Ta MOJITIIEHHI pe3yJbTaTiB JiKyBaH-
H4 [6]. BiamoBigHO 10 CydacHUX MiXKHAPOIHUX PEKOMEH-
Jauiil MiHiiHBa3WBHI MiAXOIM ITOBUHHI 3aCTOCOBYBAaTHCS
SIK METOJI MepIoi JiHii, BOAHOYAC BiAKpUTE XipypriuHe
BTpYy4YaHHS$ 30epirae BaxJMUBY POJib Y TEPANIeBTUYHOMY
QJITOPUTMI U TToKa3aHe TMallieHTaM, y SKMX MiHiiHBa3UBHi
METOAUKU HE J03BOJISIIOTh JOCATTU HaJIEXKHOTO Pe3yJib-
Taty [7].

OKpiM MiclIeBUX YCKJaAHEHb, Y YaCTUHU Talli€H-
TiB CIIOCTEpIraroThCs IMMOPYILISHHS BYIJIEBOIHOIO OOMIHY.
BaxxnuBum mMetaboaiyHUM YMHHUKOM Yy po3BUTKY I'Tl €
rinepTpUIIinepuIeMis, IKa 9yacTo moegHyeTbes 3 LIJI.
VY nocnimxenni [.M. Shevchuk Ta criiBaBT. (2025) npone-
MOHCTPOBAHO, IO TiMepTPUTIiLIEPUAEMis MOXe OYyTU K
6e3nocepenHim etioioriyHuM dakropom I'Tl, Tak i cymyT-
HiM MeTabO0IiYHMM ITOPYILIEHHSIM, 1110 TTOIJIMOIIOE TSKKICTh
nepebiry 3axBoproBaHHs [10].

3a JaHMMU CUCTEMATUYHOrO OIJISINy i MeTaaHali3y, y
23 % oci6 micna nepiroro emizony I'TI pozBuBaeTbes LI, y
15 % 3 HUX — BIPOAOBXK MEPIIIOrO POKY; BITHOCHUI PU3UK
po3ButKy LI/l B MexXax ’sITU pOKiB 3pocTa€ MpUOIU3HO Y
2,7 paza [11].

Yacrora po3ButKy LI cyTTEBO 3pOCTaE 3a TSXKKOTO Ie-
peGiry I'TI Ta 3a HAIBHOCTI MAHKPEOHEKPO3Y: y 39 % XBOpUX
ripu Tskkomy I'T1, y 14 % — mipum erkomy iforo repeoiry
[12, 13].

LIJI, 1o po3BMBAETLCSI Y XBOPUX ITIiC/ISI TIEPEHECEHOTO
I'Tl ta xipypriyHux BTpy4yaHb, HanexuTb 10 LIJ1 3¢ Tumy
(mankpeaTtoreHHUIt aiaber). BiH xapakTepusyeTbcsi BTpa-
TOIO SIK iHCYJIIHOCEKPETOPHOI, TaK i IJTIOKaroHOCEKPETOPHOI
GYHKIIIT MAIITYHKOBOI 321031, 110 3yMOBIIIOE OiIbIIY J1a-
OLTBHICTB TIKEMii Ta iHIIWIA CIIEKTpP YCKIaTHEHb MOPiBHSIHO
3 LIJ1 2-ro tumy [14].

UYepes pu3uk Mi3HbOI MaHidecTallii mopyieHHsT ByT-
JIEBOAHOIO OOMiHY PEKOMEHIYETHCS MEePCOHalTi30BaHe
CITOCTEPEeXKEeHHsI, 30KpeMa CKpUHIHT xBopux Ha LI/ m1o-
HallMeHIIe MPOTSAroM IBOX POKiB Micis BusiBaeHHs I'T1,
0CO0JIMBO y TpyIlax BUCOKOTO PU3MKY (TSKKHUI mepeoir,
MaHKPEOHEKPO3, eTioJIorisl, OB’ 43aHa 3 aJikorojem abo
TinepTpUrIilepuaeMicro, peuuanuBHi emizonu) [15].

Merta po60TH: TOCTIAUTH BIUIUB MMOPYIIEHb BYTJIEBOI-
HOro oOMiHy Ha Tepe0ir, YyCKJIagHeHHSs Ta pe3yJbTaTu Jii-
KyBaHHS TtanieHTiB i3 I'TI.

MaTepiaAn Ta MeToAmn

[TpoBeneHO OJHOLIEHTPOBE JOCHIIXKEHHS Ha 0a3i Xi-
pypriunoro BimminenHss KHII «O6nacHa kiiHiuHa dikap-
Hs [BaHO-®paHKiBCHKOI 00J1aCHOT paav» y Mepion 3 CiuHs
2022 poky no ceprHs 2025 poKy, 00 SIKOTO BKJIIOYeHO 354
nawieHTy 3 nigrBepmKkeHnM miarHo3oM ['TI. CepemHiit Bik

YyYaCHUKIB ctaHOBUB 53,6 + 6,1 poky. Yonosikis 6y10 290
(81,9 %), xinok — 64 (18,1 %).

Kputepii BKIIOUeHHS: 1iarHOCTOBaHI PIIMHHI CKYyII-
YyeHHs (nmepunaHkpeatuyHi pinnHHI cKymueHHs (ITPC)),
roctpi HekpotuuHi ckynueHHs (FHC), nceBmokicTu
MiAIUTYHKOBOI 3251031, BigmexkoBaHi Hekpo3u (WON), Ha-
SIBHICTb CUMNTOMATUKU (O1J1b, AUCIIETICisI, 03HAKU KOMIIpe-
cii CyMiXKHUX OpTaHiB), Hee(eKTUBHICTb KOHCEPBAaTUBHOI
Tepartii.

Oxkpemo aHamizyBanacs HasgBHicTh LIJI sk ¢pakTopa, 1110
BIUIMBAE Ha TMepedir 3aXBOPIOBaHHS.

JliarHoCTHKa BKJIIOYaJia: KJIiHiYHUI orIsif, 1abopatop-
Hi TecTu (3arajbHMI Ta OiOXiMIYHMIT aHAaIi3 KPOBi, piBHI
aMinasu Ta jinasu, C-peakruBHuii 6ok (CRP), mpokaib-
LIUTOHIH/TIpeCeNCUH IS IMiATBepIXKEHHS iH(MIiKyBaHHS,
BU3HAYECHHS rilikoBaHoro remoriob6iny (HbAlc), rimike-
Mii HaTIlle Ta IPOBEASHHS TJII0KO30TOJIEPAHTHOIO TECTY
(I'TT)), BigyanizawiitHi MeTonu (pEHTIEHOJIOTiIYHi, yJIbTpa-
coHorpadiuHi, KOMI 10TepHO-ToMOTrpadiuHi), eHIO0CKOITiu-
Hi (e30(aroracTpomyoaeHOCKOIIisT) 00CTeXKeHHS BilMIOBIIHO
JIO TIPOTOKOJY JiKyBaHHSI.

Cryminp TsoxkocTi 'l BU3Havanm 3a meperyistHyToo
ATnaHTchKoIo Kiacugikamieio [3]. OLiHKy opraHHOI He-
MOCTATHOCTI MPOBOIMJIM 3a MOIM(MIKOBAHOIO IIKAJIOIO
Marshall, 3aransHoro crany — 3a APACHE I1.

MeTtonu niKyBaHHS BKJIIOYaJu MepKyTaHHE APEHY-
BaHHS, eHIOCKOTIIYHE TpaHCMYypaJibHe ApeHYBaHHSI, Ja-
MapoCKOITiYHe ApeHYyBaHHS, JIOMOOTOMIIO, BiIKpUTE ape-
HyBaHHS (JTaltapoTOMHUI mocTyI). TakTuka BimmoBimana
KOHIIETILi: TepBUHHE KOHCEPBATUBHE JIIKyBaHHSI IPU He-
BeJUKHUX (< 6 cM) Ta OE3CMMITTOMHUX CKYITUYEHHX, Y pasi
Hee(eKTUBHOCTI — MiHiiHBa3MBHiI METOIM, Y CKJIAJIHUX BU-
nmagkax — KoMOiHOBaHi miaxonu abo BiIKpUTe ApeHyBaHHS
3 JJamapOTOMHOTO OCTYITY.

CratnucTuuHy 00pOoOKY pe3yJIbTaTiB OCIIKEHHS TTPO-
BOIWJIY 32 JOIIOMOTOIO CTAaTUCTMUHMX TporpaM Microsoft
Excel 5.0 Ta Statistica 6.0. [TapameTpuuHi MeTOAM 3aCTO-
COBYBaJIM JJIsI KiJIbKiCHUX O3HaK i3 HOpMaJbHUM PO3IIOIi-
JioM. OTKcoBa CTaTUCTUKA BKJTIOYasIa O0OUMCIICHHSI CEPeHIX
apudmeTnyHuX BeanuuH (M), cepeHbOKBAAPATUUHOTO
BimxwieHHsa (SD) ta 95% nosipuoro inTepsany (II). Bin-
MiHHOCTI MiX CepelHiMU BeJIMYMHAMU BBaXkKaJM CTaTUC-
TUYHO 3HAUYILIMMU IIPU PiBHI KMOBIpHOCTI He MeHILe 95 %
(p <0,05).

HocnimkeHHsT MpoBeneHe 3 ypaxyBaHHSIM OCHOBHUX
npuHUMiB 'enbciHChKOT neKnapailii 3 6ioMeTpUIHUX
JIOCTiIXeHb Ta MOBHOBaxeHb (1996 p.) 3rinHo 3 Giome-
TPUYHUMU HOPMaMU Ta 3 TOTPUMAHHSIM MPUHIIUIIIB KOH-
dineHuitHocTi it eTuku. Komicis 3 6ioMeAUIHOI €TUKU
IBaHO-PpaHKiBCHKOTO HALIOHAJIBHOTO MEAUYHOIO yHi-
BEpPCUTETY MOPYILIEHb MOPAJILHUX i MPaBOBUX HOPM TTifl Yac
nocimkeHHs He BusgBuia. OTpuMaHa iH(popMoBaHa 3roja
YYaCHMKIB.

PesyAbTaTH

Jlerkuit mepe6ir I'TT crioctepirascst y 200 (56,5 %)
oci6, cepenuboTskkuit — y 109 (30,8 %), Tsokkuit — y 45
(12,7 %). 13 354 (100 %) nawientiB 3 I'T1 y 154 (43,5 %)
3aXBOPIOBAHHS YCKJIAAHUIOCS (POPMYBaHHSIM PiTMHHUX
CKYITYEHb.
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VYyacHuKiB 0yJ10 pO3IIOAiIEHO Ha ABi TPYIU: 3 HAsIBHiC-
Tio LI — 51 (14,4 %), a Takox 6e3 Hboro — 303 (85,6 %).
V36 (70,6 %) 0cib Ha MOMEHT rocItiTajizalii BCTAHOBJIEHO
LI 2-ro tumy, y 15 (29,4 %) — LI 1-ro Tumny. BusiBiieHo
KopeJsiito Mix Tskkictio I'TI ta L.

ITpu nerkomy I'Tl mykpoBwuii niabet po3puBancs y 20
(10,0 %) oci6, npu cepenHpoTskkoMy — y 20 (18,3 %), a
npu TsKKomy — B 11 (24,4 %). Briepiie BusiBnenuit LT
MPOTSITOM MEPIIOTO POKY IiC/IsI TOCTPOTO €Mi301y diarHOC-
toBaHo y 18 (11,7 %) xBOpuX.

¥ nauienriB 3 LIJ] yacriiie BigzHauanucst ycKaaaHEeHHS
I'TI (ta6a. 1).

ITinBuieHHS PiBHSI IJIIOKO3U B KPOBi 3adikcoBaHo y 98
(27,6 %) manieHTiB. AHaTI3 IIKEMIYHOTO CTAaTyCy ITOKa3aB,
o xBopi 3 PC 3HauHO yacTiie Maau migBUIIEHUI piBeHb
rmoko3u Ta L/, Hix xBopi 6e3 PC.

besnocepenHi pe3yabraTi XipypriyHoro JiKyBaHHS Y
JIBOX TPYIIax BiapizHsivcs (Tad. 2).

V naiieHTiB 3 rocTpuM maHkpeaTuToM Ha Tii LIJI ce-
penHs TPUBAIICTh IepeOyBaHHS y CTallioHapi Oyja Bipo-
TiIHO BMILOIO, HiX y XxBopux 0e3 LIJ] — 28,4 + 6,7 npotu
21,3+ 5,9 mo6u (p < 0,01). Y xBopux 3 LIJI Ta migBuimeHnM
piBHEM TJII0OKO3M iH(iKOBaHUI MaHKPEOHEKPO3 CIOCTe-
piraBcst y 28 (54,9 %) npotu 97 (32 %) y rpymi 6e3 11,
1110 BIUIMBAJIO Ha Oe3rnocepeHi Ta BifnaaeHi pe3yabraTi
JIIKyBaHHSI.

VcexagHeHHs po3unyauca y 22 (43,1 %) oci6 i3 LI/,
110 Maiike yaBivi MepeBUILyBaJIO YacTOTY YCKJIaAHEHDb Y
rpymi 6e3 LT (66; 21,7 %).

3arajibHa JIeTaJIbHICTh Cepell YCiX XBOPUX CTaHOBHU-
na 11,6 % (41 Bunamok). ¥ rpymi oci6 3 LI momepJio 11
(21,5 %) nmauieHTiB, Tomi SIK y rpymi 6e3 Hporo — 30 (10 %).
Lle cBimuuThH NMpo 3HAYHUMN PU3UK HECTIPUSTIMBOIO Pe3yib-
TaTy B 0Ci0 i3 MOPYIIEHHSIM BYTJIEBOTHOTO OOMIiHY.

VY 105 (68,2 %) xBopux 3 PC Gy10 mpoBeieHO OrnepaThB-
He JIIKyBaHHS, IIPU LIbOMY MiHiiHBa3UBHi METOIM 3aCTOCO-
BaHo y 90 (85,7 %) 3 Hux.

INepkyranne npenyBanHsa (I1J1) mim KoHTpoaeM yiab-
TPa3BYKOBOTO AOCiIXKEHHSI i3 BUKOPHUCTAaHHSAM JIpEeHaXKiB
tumny Pigtail (10—12 Fr) Buxonano y 25 (27,7 %) nauieHTiB.
OcHoBHUMU TToKa3aHHSIMU Oyu: cumnToMHi PC 3 mposiBa-
MU XKOBTSIHUL UM racTpoayoneHocrasy — y 16 (64 %) nauti-
€HTIB, MMig03pa Ha iH(}iKyBaHHS (JIEHKOIMTO3, MiIBUILIEHUI
MPOKAJbIIUMTOHIH, TEKTUYHA TeMIIepaTypa MpOTIroM > 5
nio) —y 9 (36 %). Y 19 (76 %) sumnankax I1/] 6yio ocraTou-
HUM METOJIOM JIiIKyBaHHSI, y 6 (24 %) — eTarnoM JIiKyBaHHS 3
MOJAJIBIIMMU BTPYYaHHSIMM (JIIOMOOTOMisI, TalIapoTOMis).
2 (8 %) XBOpMX WI€T TPy TTOMEPJIM BHACTIIOK TOTATLHOTO
MaHKPEOHEKPO3y.

Ennockomniune TpaHcmypanbHe apeHyBaHHs (ET/L)
3actocoBano y 10 (11,1 %) mauieHris. [TokazaHHSIMU
Oyam maparacTpaibHe pos3TtamyBaHHs PC 3 sgBuimamun
KoMmmpecii nuiyHKa Ta CTiMKUM OOJbOBUM CHUHIPO-
MoM — y 6 (60 %), BinMexxoBaHi HEKPO3U, HEIOCTYITHI
s T, —y 4 (40 %). Y cemu (70 %) nauientis ET/]
OyJIO OCTATOYHUM METOMOM JiKyBaHHs, Y TphoX (30 %) —
MPOMIXXHUM i3 TIOJAJIBIIIUM 3aCTOCYBAHHSM BiIKPUTOTO
IpEeHYBaHHS 3 JJallapoTOMHOTO noctyny. B ogHoro (10 %)
XBOPOTO TIpolieypa yCKIaAHUIACA aKTUBHOIO KPOBOTE-
Yyero 3i CTIHKM IITYHKa, 110 MOTpeOdyBaio TepMiHOBOTO
JIamapoTOMHOT'O BTpyYaHHSI.

Jlamapockoniune napenyBanHs (JIJ1) BukoHaHo y 38
(42,2 %) nauienTiB. [TokazaHHIMU 10 3aCTOCYBaHHS OyJI1
depMeHTATUBHUII IEPUTOHIT i3 HasgBHICTIO > 500 MJI pimuH1
B YepeBHiii mopoxxHuHi — y 18 (47,4 %) naiienriB Ta PC un
Hekposu, HegoctyrHi rst [T 1 ETH, — y 20 (52,6 %) oci6.
Y 25 (65,8 %) xBopux JIJ] ctamo ocTaTOYHUM MeTOIOM, y 13
(34,2 %) — MpOMixKHUM, Y TTOAATBIIIOMY 3 BAKOPUCTAHHSIM
BiIKPUTOTO APEHYBAaHHSI 3 JIATTAPOTOMHOTIO JIOCTYITY.

Jrom6oToMis BUKoHaHa y 17 (18,8 %) oci6. Y cemu
(41,2 %) ButtanKax BoHa Oyy1a OCTaTOYHUM MeToaoM, y 10
(58,8 %) — MPOMIKHUM, MiCJIsT YOrO MPOBOIWIN BiIKpHUTE
IpeHyBaHHsA. B omHOMY BHITagKy JIIOMOOTOMIsI ITOETHYBA-
nacs 3 [1/1 Ta namapoToMi€lo, 1110 3aBEPLIMIOCS JIETAIbHUM

Tabnuys 1. Kopensilia MiXx LyKpOBUM fiabeTom Ta HasiBHICTIO PIAMHHNUX CKyn4eHb, n (%)

Moka3Huk I3PC,n=154 Be3 PC, n =200 p-value*
MigBULLIEHNI PIBEHb IMHOKO3U 60 (38,9) 38 (19) < 0,001
LA, ecboro 31 (20,1) 20 (10) < 0,009
LA 1-ro tuny 10 (6,5) 5(2,5) < 0,08
LA 2-ro tuny 21 (13,6) 15 (7,5) < 0,07
Bnepwe sussnennn LU nicns M 18 (11,7) 0 < 0,001

TpumiTku: * — p-3Ha4YeHHs1 po3paxoBaHi 3a x°-TecTom (a6o ToyHum tectom PDiwepa npu n < 5); PC — pignHHI

CKYI4Y€eHHsl.

Ta6nunus 2. lNMopiBHSIHHSI Nepeb6iry rocTporo naHkKpearuty y nauieHTIB i3 LyKpoBUM [iabeToM Ta 63 Hboro

Moka3HuK nau(iﬁ":gfi uAa nauig‘ulusgg):’. ua p-value
CepepHsa TpuBanictb nepebyBaHHsA y cTauioHapi, bié 28,4 +6,7 21,3+59 < 0,01
MoTpeba y noeTanHoMy BTpyYaHHi (= 2 eTanu), n (%) 24 (47,1) 72 (23,8) < 0,001
IHhikoBaHMI NaHKPEOHeEKPo3, N (%) 28 (54,9) 97 (32,0) < 0,001
CucTeMHi ycknagHeHHs:, n (%) 22 (43,1) 66 (21,7) < 0,001
JleTanbHicTb, n (%) 11 (21,5) 30 (10,0) < 0,02
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HaCJIiAKOM 4epe3 IIporpecyBaHHs iH(PIiKOBaHOTIO MAaHKPEO-
HEKpPO3y Ta IMOJIiopraHHO1 HEAOCTATHOCTI.

Binkpute npeHyBaHHS 3 JAITapOTOMHOTO JTOCTYIY SIK
MEepBUHHUI METO OTepaTUBHOTO JIIKyBaHHSI 3aCTOCOBaHO
y 15 (14,3 %) nauieHTiB, MOKa3aHHSIMU 10 HHOTO OYJIU TO-
TaJIbHUH iH(hIKOBaHUI TTAHKPEOHEKPO3, a0IOMiHAIbHUI
KOMITApTMEHT-CUHAPOM, TSKKi THIHHO-CENTUYHI yCKIaI-
HEHHS.

3aranom y 58 (64,5 %) xBopux MiHiiHBa3UBHi BTpyYaHHsI
CTaJIi OCTATOYHUM €TarioM JiikyBaHHsI, Tofi 1Ky 32 (35,5 %)
yepe3 MporpecyBaHHs MaHKPEOHEKPO3Y A0BEIOCsI BUKOHA-
TU BiIKPUTI BTpYYaHHSI 3 JIAIAPOTOMHOTO TOCTYIY.

O6roBopeHHs

OTpuMaHi HaMM OaHi MiATBEPIKYIOTh HEeTaTUBHUN
BruuB LI Ha mepe6ir I'T1, 1o nposBasieThbes OiMBIIOIO
KiJIBKICTIO MiCLIEBUX YCKJIaAHEHb, YaCTIIIIMM PO3BUTKOM
iHbikyBaHHs. Y TipoBeaeHOMY nociimkeHHi LI niarHoc-
ToBaHO Yy 14,4 % oci0, i3 Hux Bnepiue BusBiaeHui LIJ1 micust
emizony I'TT —y 11,7 %.

Taxa yacToTa € HUXKYOIO MOPiIBHSIHO 3 CEPEIHIMU TTO-
Ka3HUKaMM, HaBeICHUMHU Y CUCTEMAaTUIHUX OIJIsIAaX Ta
MertaaHanizax. Hanpukinan, M. Zhi ta ciiBaBt. (2019) 1o-
BimomiistioTh, 1o micis I'TI npubausHo y 23 % nalieHTiB
po3BuBaethes /I mpotsirom nepiony croctepexeHHs, a
cepel TSKKMX BUITAAKiB yacToTa Moxe csratu 39 % [11].
Metaananiz O.J. Zahariev ta criBaBT. (2024) minTBepIKye
3HAYHO BUILMI PU3MK PO3BUTKY MpeniadbeTy micis cepe-
HBOTSKKMX Ta TskKkux dopm I'Tl, a Takox y BuImamkax
naHkpeoHekpo3y [12]. Tomy yacTtka HoBuX Bunaakis LIJI
B HaIlIOMY JOCJIiIKeHHi MoXe OyTH 3yMOBJIeHa BiTHOCHO
KOPOTKHUM TE€PioIOM CITOCTEPEXKEHHS.

Y xBopux i3 L1JI yacToTa iH(peKLUiitHUX yCKIaaHEeHb Oy1a
Maiike BABIUi BUIIOKO, HixX y 0cib 0e3 miabety (54,9 % npoTtu
32 %; p < 0,001), 1110 CYyNPOBOIXKYBAIOCSI CYTTEBUM MO~
JIOBXKEHHSIM TPUBAJIOCTI rocmitaiizauii (28,4 = 6,7 npotu
21,3 £ 5,9 nHs1). OTpuMaHi JaHi y3romXyoThes i3 cydac-
HUMMU JOCTIIKEHHSIMU, Y SIKMX qoBeaeHo, 1o LIJI Ta crilika
TinepriikeMist BUCTYTAIOTh He3aJIeKHUMU TTPETNKTOPAMM
iH(piKyBaHHSI HEKPOTUYHMX TKAHWH Ta CENTUYHMX YCKIal-
Henb npu I'T1 [13, 14].

Y pannomizoBanomy gociaimkeHHi PANTER 6yso npo-
JIEeMOHCTPOBAHO, 1110 3aCTOCYBaHHS TTiXOMY Step-up 3HUXKYE
YacTOTY TSIKKMX YCKJIaMHEHb, OIHAK Y MiArpyIax MalieHTiB
i3 cynyTHiM 111 eheKTUBHICTh MiHiiHBa3UBHMX CTpaTeTiit
MOKe 0yTH 0OMEeKeHOI0 Yepe3 MiABUIeHNI pU3UK iHeKITil
Ta opraHHoi nucdyHkuii [15, 16].

MiHiiHBa3uBHI METOIM CTaJM OCTATOYHUM eTaIloM
nikyBaHHs y 58 (64,5 %) Bumnankax. Lle y3romkyeTbes 3
pe3yJabTaTaMu IOCTiIKEeHb, Y SKUX ITOeTaITHUI MiAXia Impo-
JIEMOHCTPYBaB 3HaUHE 3HMKEHHS YaCTOTH TSKKUX YCKJIIal-
HEeHb a00 CMEPTi MOPIBHSIHO 3 BIIKPUTUM APEHYBAHHSIM 3
JlarmapotromMHoro goctyiy [17, 18]. ¥ nocnimkeHHi, sike mo-
PIBHIOBAJIO MOETAMHY TAKTUKY Ta BiIKPUTY HEKPEKTOMIlO,
BiIHOCHUWI pU3UK [JIs KiHIIEBOTO IMOKa3HUKA (CMepTh ab0
TSDKKI YCKJIaMHEHHSI) IPU BUKOPUCTaHHI step-up O0yB 0,57
(95% 11 0,38—0,87; p = 0,006) [19]. Takox y criocTepex-
HoMmy nmociimkeHHi C. Valentin i criBaBT. migxim step-up
MoKa3aB KJIiHiK0-06iosoriyny edekTuBHicTh 6113bK0 80 %
cepel Malie€HTIB i3 iH(piKoOBaHUM ITAHKPEOHEeKpo3oM [18].

Taxum unHoM, HasiBHiCcTh LI1 citig po3risimaTu sIK Baro-
MUt pakTop cTpatudikallii pu3MKy, 110 BU3HAYAE HE JIUIIIE
IIPOTHO3, aJie i HeOOXiMHICTh OUIBII MMJILHOIO MOHITOPUH--
Ty Ta TepCOHAaJIi30BaHOIO MiI0OPY JiKYyBaJIbHOI TAKTUKU Y
nauiexTis i3 ['T1.

BucHoBkM

MiniinBa3uHi Metonu nikyBaHHs PC mpu I'T1 € edpex-
TUBHUMH Y 64,5 % Ta MO3BOJISIOTh Y YaCTUHM TTAIli€HTIB
YHUKHYTU BiIKpUTHX BTpydaHb. LIl acoliioeTbes 3 TSK-
YUM TepebiroM 3aXBOPIOBAHHS, CTATUCTUYHO BipOTiTHUM
MiABUIIEHHSIM YaCTOTH YCKJIATHEHD Ta MOAOBXKEHHSIM roc-
miTasnizailii, 10 3yMOBJIIOE HEOOXIIHICTh CUCTEMAaTUUYHO-
IO CKPUHIHTY Ta KOHTPOJIIO BYIJIEBOIHOIO OOMiHY Y JaHO1
KaTeropii maii€HTiB.

Konduaikr inTepeciB. ABTOpU 3asBISIIOTH IIPO BiICYTHICTh
KOHMIIIKTY iHTepeciB Ta BiacHOI (piHaHCOBOI 3a1liKaBIeHO-
CTi IIpU MiATOTOBIIi JaHOI CTATTi.

Indopmauis npo dinancyBanns. locnizkeHHs 0yo rnpo-
BelneHe 06€3 30BHIIlIHbOTO (DiHAHCYBaHHSI.

Buecok aBropiB. [Tmmmuyk B.1. — quzaiin nocmimkeH-
H$1, BeieHHs maiieHTiB; ['eHiok I.I. — nu3aitH nocimkeH-
HsI, BeIeHHs Ialli€HTIB, 30ip MJaHUX Ta iX CTATUCTUIHUML
aHasi3, HanucaHHs pykonucy; [lleBuyk [.M. — perieH3y-
BaHHsI PYKOIIUCY, 3aTBepIkKeHHs cTarTi; ['aBpuiiok B.M.,
Kyzenko P.T. — BeneHHs nalieHTiB, 30ip JaHMX Ta iX cTa-
TUCTUYHUUA aHaJi3.
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Impact of diabetes mellitus on the course and outcomes of fluid collections
in patients with acute pancreatitis

Abstract. Background. Acute pancreatitis (AP) is often complicated
by the formation of fluid collections, which require individuali-
zed treatment strategies. Recently, minimally invasive procedures
(percutaneous, endoscopic, laparoscopic, combined) have proven

effective within the step-up approach for necrotizing AP. Diabetes
mellitus (DM) represents an important comorbidity affecting AP se-
verity and outcomes. The purpose of the study was to investigate the
impact of carbohydrate metabolism disorders on the clinical course,
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complications, and treatment outcomes in patients with AP. Mate-
rials and methods. The study included 354 patients with AP. Fluid
collections developed in 154 (43.5 %) of them; 51 (14.4 %) had DM,
including 18 (11.7 %) with newly diagnosed DM. Diagnosis included
clinical, laboratory, and imaging assessments with mandatory deter-
mination of glycated hemoglobin (HbAlc), fasting glucose and oral
glucose tolerance testing. Treatment strategies followed the step-up
approach: primary conservative treatment for small and asymptoma-
tic collections, in case of failure — minimally invasive methods, in
complex cases — combined approaches or open drainage from lapa-
rotomic access. Results. Percutaneous drainage was performed in
25(27.7 %), laparoscopic drainage in 38 (42.2 %), and endoscopic
transmural drainage in 10 (11.1 %) cases. Retroperitoneal drainage
via lumbotomy was used in 17 (18.8 %) patients, open drainage

via laparotomy in 15 (14.3 %). In 58 (64.5 %) patients, one of the
minimally invasive procedures was used as the definitive treatment
method, while in 32 (35.5 %) — step-up approach. Mortality in
patients with AP was 11.6 % (41 patients). Infected pancreatic ne-
crosis was more frequent in patients with concomitant DM — in 28
of 51 (54.9 %), while in the group without diabetes — only in 97 of
303 (32 %; p < 0.05). Conclusions. Minimally invasive techniques in
fluid collections are effective in 64.5 % of cases and allow avoidance
of open surgery in some patients. Diabetes mellitus is associated
with more severe disease, a statistically significant increase in com-
plication rates, and longer hospital stay, highlighting the need for
systematic screening and glycemic control in this cohort.
Keywords: acute pancreatitis; diabetes mellitus; fluid collections;
minimally invasive techniques
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Comparative analysis of PSMA, PSA3,
and TMPRSS2-ERG as diagnostic
and prognostic biomarkers
in prostate cancer patients

Abstract. Background. Prostate cancer is one of the most common male malignancies and a significant global
health concern. Existing prostate cancer diagnosis methods, like digital rectal exams, biopsy, and imaging, are
often limited in term-s of invasiveness, cost, and variability of results. Thus, identifying minimally invasive, sensitive
biomarkers may aid in improving early diagnosis, prognosis evaluation, and treatment effects monitoring. This
study purposed to compare the diagnostic accuracy of PSMA and PSA levels to improve early detection and
clinical decision-making. Materials and methods. A cross-sectional study was conducted at Al Habbobi Teaching
Hospital from May 2024 to March 2025, including 150 prostate cancer patients and 50 healthy male controls (aged
40-60 years, body mass index (BMI) 22—-30 kg/m?). PSMA expression was assessed using immunohistochemistry,
PSA levels via enzyme-linked immunosorbent assay, urinary PCA3 and TMPRSS2-ERG using transcription-
mediated amplification. Results. Mean age did not differ significantly between patients (53.0 + 5.2 years) and
controls (52.0 + 4.8 years), P = 0.08. Patients had higher BMI (P = 0.03), lower education levels (P = 0.02), and
higher smoking rates (P = 0.01). Biomarkers (PSA, PSMA, PCA3, TMPRSS2-ERG) were significantly elevated
in cancer patients (P < 0.001). Common symptoms included frequent urination (80 %), pelvic pain (67 %), and
difficulty urinating (60 %), P < 0.01. Hormone therapy lasted longer (14.0 + 3.5 months) than radiation therapy
(8.5 = 2.2 months), P < 0.01. Conclusions. PSMA, PSA, PCA3, and TMPRSS2-ERG show strong diagnostic
potential for prostate cancer. Elevated BMI and smoking may increase cancer risk via inflammatory and hormonal
mechanisms. Hormone therapy demonstrated longer duration, suggesting superior therapeutic efficacy. Longer
hormone therapy duration indicates its role in sustained disease control. These findings highlight the importance of
early biomarker-based screening and lifestyle modifications in prostate cancer management.

Keywords: prostate cancer; biomarkers; PSMA; PSA; PCA3; TMPRSS2-ERG

Introduction

Prostate cancer ranks fourth worldwide among the most
common malignancies in men, especially in developed coun-
tries, and the second leading cause of cancer-related death in
men. It is identified by the uncontrolled growth of prostate
cells that causes metastasis and affects several body systems.
Prostate cancer is the second most commonly diagnosed
cancer in the world. Existing prostate cancer diagnosis me-
thods, like digital rectal exams (DRE), biopsy, and imaging,
are often limited in terms of invasiveness, cost, and variability
of results. Thus, identifying minimally invasive, sensitive
biomarkers may aid in improving early diagnosis, prognosis
evaluation, and treatment effects monitoring [1, 2].

Of the biomarkers being studied, prostate-specific an-
tigen (PSA) has long been the gold standard for prostate
cancer screening, with over three decades of clinical use.
PSA is a glycoprotein produced by the prostate gland and is
commonly used as a biomarker for prostate cancer, benign
prostatic hyperplasia (BPH), and other prostate-related con-
ditions. Fair enough, but the PSA test has been very good at
picking up potential cases of prostate cancer, it just has low
specificity. However, elevated PSA levels can also arise from
benign diseases, leading to false-positive results, needless
biopsies, and overdiagnosis [3]. Moreover, it has been con-
troversial to use PSA for predicting aggressive behavior of
prostate cancer, and incidence of metastasis. This indicates
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that the need for new biomarkers that can complement PSA
testing, improve diagnostic accuracy, and provide more in-
formative prognoses [4].

Prostate-specific membrane antigen (PSMA) is another
highly promising biomarker for the diagnosis of prostate
cancer. PSMA is a transmembrane glycoprotein predomi-
nately expressed on the prostate epithelial cell surface, and
it is highly overexpressed on prostate cancer cells compared
to benign prostate tissues. Involved in functions including
folate transport and cell signaling, PSMA can potentially
help with the detection of aggressive, metastatic tumors as it
is overexpressed [5]. Due to its high specificity for prostate
cancer cells, PSMA represents an attractive target for both
its imaging and therapeutic use through targeted imaging
(radiolabeled molecules that bind PSMA) and radiolabeled
therapy. Numerous studies have demonstrated that the ex-
pression of PSMA is significantly higher in prostate cancer
patients than in healthy subjects, and that upregulated levels
are associated with progressive/advanced disease, making
PSMA an attractive candidate for a biomarker for therapeutic
monitoring and disease status/progression evaluation [6].

TMPRSS2-ERG is the most common gene fusion event
in prostate cancer, it results from the fusion between the
TMPRSS2 gene, which encodes a type Il transmembrane
serine protease, and the ERG gene, a member of the ETS
family of transcription factors. Some of these fusions is a
fusion with the ERG oncogene that causes overexpression
of the ERG protein, which is central to the regulation of a
number of cellular processes that are key to the pathogene-
sis of prostate cancer, such as cell growth and survival and
invasion. As one of the most common molecular alterations
in prostate cancer, the TMPRSS2-ERG fusion represents a
major molecular signature of this disease [7, 8]. It is associa-
ted with around 40—50 % of prostate cancer cases, providing
hope as a potential biomarker for diagnosis and prognosis.
TMPRSS2-ERG fusion and aggressive prostate cancer the
identification of this fusion gene has become important in
clinical practice, where it helps to supplement other available
biomarkers for improved clinical diagnosis and management
of prostate cancer. Research of the patho-physiology behind
TMPRSS2-ERG fusion and its therapeutic implications in
prostate cancer remains ongoing [8, 9].

Clinical diagnosis of prostate cancer is an important
factor in treatment planning and patient care. Common
techniques for diagnosis, like biopsy, are invasive and can
have complications or even miss the diagnosis due to sam-
pling error. Although blood-based biomarker studies (e.g.,
PSA for prostate cancer) aid in the initial screening, they
are often regarded as limited; therefore, biomarker strategies
for screening prostate caner, including PSMA, are rapidly
gaining attention as complementary diagnostic tools. It will
also allow for more precise staging of disease, enhanced
risk stratification and tailor-made therapy for each patient,
which in the end will lead to improved outcomes for pa-
tients [10, 11].

The purpose of this study is to evaluate and compare the
diagnostic accuracy of prostate-specific membrane antigen
and prostate-specific antigen levels in patients with prostate
cancer, with the ultimate goal of improving early detection
and supporting informed clinical decision-making.

Materials and methods

This comparative cross-sectional study aimed to evaluate
the diagnostic potential of PSMA, PSA, Prostate Cancer
Antigen 3 (PCA3), and TMPRSS2-ERG in prostate cancer
patients.

Conducted at the Cancer Center of Al Habbobi Teaching
Hospital between May 1, 2024, and March 1, 2025, the study
included 150 patients with histopathologically confirmed
prostate cancer and 50 age-matched healthy male controls
aged 40 to 60 years, with a body mass index (BMI) ranging
from 22 to 30 kg/m?>.

Inclusion criteria consisted of newly diagnosed, untreated
prostate cancer patients, while individuals with prior prostate
surgery, ongoing cancer therapy, or other malignancies were
excluded. Prostate tissue samples were collected through
transrectal ultrasound-guided biopsy or surgical resection,
then fixed in formalin and embedded in paraffin for immu-
nohistochemical (IHC) analysis of PSMA expression using a
semi-quantitative scoring system based on staining intensity
and extent.

Venous blood samples were obtained from all partici-
pants to measure serum PSA levels using enzyme-linked
immunosorbent assay (ELISA), with absorbance values re-
corded by a microplate reader and concentrations calcula-
ted against a standard curve. Additionally, first-catch urine
samples were collected immediately after digital rectal exam-
ination (DRE) to enhance prostate cell shedding for PCA3
and TMPRSS2-ERG RNA detection, which was performed
using Transcription-Mediated Amplification (TMA) tech-
nology. PCA3 scores were calculated as the ratio of PCA3
RNA to PSA RNA, with values above 35 indicating a higher
likelihood of malignancy. TMPRSS2-ERG presence was
assessed via signal amplification and its expression was ana-
lyzed in relation to tumor aggressiveness.

Statistical analysis was conducted to characterize and
interpret both continuous and categorical data. Data were
summarized as frequencies and percentages. For normally
distributed variables, independent and dependent two-tailed
t-tests were applied. For non-normally distributed variables,
Chi-square, Wilcoxon, and Mann-Whitney U tests were
used. A P-value < 0.05 was considered statistically significant.

Ethical approval. The study was approved by the Human
Ethics Commission of Al Habbobi Teaching Hospital under
approval number 293 on May 1, 2024. All participants re-
ceived clear instructions about the study and were requested
to sign a consent form. They were also informed that their
personal information would remain confidential and not be
disclosed to anyone.

Results
Sociodemographic characteristics
of cancer patients and healthy controls

The study results showed no statistically significant dif-
ference in the mean age between prostate cancer patients
(53.0 = 5.2 years) and healthy controls (52.0 *+ 4.8 years)
(P = 0.08). However, the study revealed statistically sig-
nificant differences in some demographic and behavioral
characteristics (Table 1, Fig. 1). The educational level of
patients was lower compared to the control group, with
23 % of patients having higher education compared to 40 %
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Table 1. Distribution by age groups and mean age

comparison
Cancer Healthy
Parameter patients | controls P-value
(n=150) | (n=50)
Age (vears), 53.0+5.2 | 52.0+4.8 | 0.08 (NS)
Age group (years), n
40-50 60 20 -
51-60 90 30 -
Educational level, n (%)
Primary 45 (30) 10 (20) 0.05
Secondary 70 (47) 20 (40) 0.07
Higher education 35 (23) 20 (40) 0.02
Smoking status, n (%)
Smoker 85 (57) 18 (36) 0.01
Non-smoker 65 (43) 32 (64) 0.01
BMI (kg/m?) 275+32|250+28 0.03

Notes: the chi-square test and independent samples
t-test were used to assess differences between cancer
patients and healthy controls. A P-value of less than
0.05 was considered statistically significant.

BMI, kg/m?

Non-smoker

Smoker

Higher education

Secondary
education

Primary education
Age 51-60 years

Age 40-50 years

Age (years),
mean + S

0 20

P-value M Healthy controls (n = 50)
B Cancer patients (n = 150)

Figure 1. Sociodemographic characteristics

of the control group (P = 0.02). Smoking prevalence was
higher among patients (57 %) than among healthy con-
trols (36 %), with a clear statistical significance (P = 0.01).
In addition, the mean body mass index (BMI) was hig-
her in patients (27.5 + 3.2 kg/m?) than in healthy controls
(25.0 £ 2.8 kg/m?), with a statistically significant difference
(P =0.03), which may indicate that obesity is associated with
an increased risk of prostate cancer.

Comparison of PSA levels between cancer
patients and healthy controls

Table 2 results showed a comparison between PSA levels in
cancer patients and healthy individuals. The mean PSA level in
the patient group was 12.5 + 4.2 ng/mL, while in the healthy
group it was 1.8 £ 0.7 ng/mL, with a statistically significant
difference (P < 0.01), indicating that PSA levels were signifi-
cantly higher in cancer patients than in healthy individuals.

Comparison of novel biomarkers between
cancer patients and healthy controls

The comparison of new biomarkers with cancer pa-
tients and healthy individuals is given in Table 3. In pa-
tients (4.2 £ 1.1, P < 0.001), a significantly higher level of
PSMA was detected when compared to healthy individu-
als (1.0 £ 0.3). Patients had PCA3 levels of 10.8 = 2.5 as
opposed to 2.5 = 1.0 in healthy people (P < 0.001). For
TMPRSS2-ERG, the patients’ levels were 6.0 = 1.8 vs
1.2 = 0.4 in healthy individuals (P < 0.001) (Table 3).

Prevalence of common sympioms
in prostate cancer patients

Table 4 results indicated the results of common symp-
toms that occur to cancer patients. Eight patients (8 %) ex-

Table 3. PSMA, PCA3, and TMPRSS2-ERG levels,

mean + SD
: Cancer Healthy
Biomarker patients | controls P-value
PSMA 42 +1.1 1.0+0.3 < 0.001
PCA3 108+25| 25+1.0 < 0.001
TMPRSS2-ERG 6.0+1.8 1.2+04 < 0.001

Notes: an independent samples t-test was used to
compare biomarker levels between cancer patients and
healthy controls. All biomarkers showed statistically
significant higher levels in cancer patients (P < 0.001).

Table 4. Number and percentage of patients
experiencing urinary frequency, pelvic pain,
and difficulty urinating

of study population Number
Table 2. PSA level (ng/mL) and statistical analysis, Symptom ‘?vztﬂatier:ts Pttercen- P-value
mean = SD i o?%’s p- age
Group Mean PSA P-value Urinary frequency 120 80 <0.01
Cancer patients 125+ 4.2 0.01 Pain in pelvis 100 67 < 0.01
< U.
Healthy controls 1.8+0.7 Difficulty urinating 90 60 < 0.01

Notes: an independent samples t-test was used to
compare mean PSA levels between groups. A P-va-
lue < 0.01 indicates a statistically significant difference.

Notes: the chi-square test was used to analyze the fre-
quency of symptoms among patients. All symptoms
showed statistically significant occurrence (P < 0.01).
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perienced this side effect in the non-depacitive group, and
232 patients (14.4 %) experienced it in the depacitive group,
with a P-value of < 0.01, which is statistically significant.
Only 67 % of patients experienced pelvic pain (100 patients)
(P < 0.01). The rate of patients with difficulty urinating was
also 60 % (90 patients) with significance (P < 0.01).

Treatment duration comparison in prostate
cancer therapies

Across the study population, the average duration
of treatment was longer for hormone therapy (14.0 = 3.5
months) than for the radiation therapy (8.5 £ 2.2 months) as
depicted in Table 5. The differences between the groups were
statistically significant as well, with P-values of < 0.01 for
hormone therapy and < 0.02 for radiation therapy, respec-
tively, confirming that one of the treatment changes about
the other type (Table 5).

Treatment durations in cancer patients

Hormonal therapy and radiotherapy were given to pa-
tients, and Table 6 showed the time both modalities were pre-
scribed. Hormonal therapy was 14.0 = 3.5 months (P < 0.01)
and radiotherapy was 8.5 + 2.2 months (P = 0.02). These
results show that hormone therapy is slower than radiothe-
rapy (Table 6).

Discussion

Results show a higher mean age of patients with prostate
cancer (53.0 £ 5.2 years) compared to age-matched healthy
controls (52.0 = 4.8 years), not statistically significant
(P = 0.08). This is consistent with studies like J.Y.C. Teoh
et al. that showed no significant age differences of prostate
cancer patients compared to controls [12]. However, other
studies like A. Bleyer et al. reported a higher mean age in
cancer patients, attributing it to delayed diagnosis in older
populations. Regarding educational level, a significantly
lower proportion of prostate cancer patients had higher edu-
cation (P = 0.02) compared to controls [13]. This supports
findings by H. van Poppel et al. who reported an inverse
relationship between education and cancer risk due to better
awareness and early screening [14]. However, C.N. Pernar
et al. found no significant association, suggesting that genetic
and lifestyle factors play a more dominant role [15].

A significantly higher percentage of cancer patients were
smokers (57 %) compared to controls (36 %) (P = 0.01),
supporting evidence from B. Foerster et al., which linked
smoking to an increased risk of aggressive prostate cancer
due to tobacco-related oxidative stress and inflammation
[16]. Contrarily, S.H.J. Jochems et al. found no strong asso-
ciation, attributing discrepancies to differences in smoking
intensity and duration across study populations [17]. The
BMI of cancer patients (27.5 * 3.2 kg/m?) was significantly
higher than that of controls (25.0 &+ 2.8 kg/m?) (P = 0.03),
reinforcing studies like B.A. Adesunloye et al. that demon-
strated a link between obesity and increased prostate cancer
risk through hormonal imbalances and chronic inflam-
mation [18]. However, J. Schiffmann et al. suggested that
BMI alone is not a definitive risk factor and that metabolic
syndrome components should be considered for a clearer
association [19].

Table 5. Mean treatment durations and statistical
significance of hormone and radiation therapy,
months (mean + SD)

Treatment type Moiat?e‘;ltl;?;mn P-value
Hormone therapy 14.0 + 3.5 < 0.01
Radiation therapy 85+22 0.02

Notes: an independent t-test was used to compare
treatment durations. Both hormone therapy and radia-
tion therapy durations showed statistically significant
differences (P < 0.05).

Table 6. Comparative analysis of hormone
and radiation therapy

. Associated| Level,
Biomarker symptom |mean = SD P-value
Pain

PSMA in pelvis 42 +1.1 < 0.01
Urinary

PCA3 frequency 10.8+2.5 < 0.01

TMPRSS2-ERG | Difficulty | 65, 18 | <0.01
urinating I )

Notes: an independent t-test was performed to assess
the association between biomarker levels and symp-
toms. All biomarkers (PSMA, PCA3, TMPRSS2-ERG)
showed significant correlations with their respective
symptoms (P < 0.01).

Overall, the findings suggest that smoking, lower edu-
cation levels, and higher BMI may contribute to prostate
cancer risk. Differences in study outcomes could be due to
variations in sample size, genetic predisposition, lifestyle
factors, and regional differences in healthcare accessibility
[19]. As observed in Table 2, there is a noticeable difference
in the mean PSA levels between prostate cancer patients
(12.5 + 4.2 ng/mL) and healthy controls (1.8 £+ 0.7 ng/mL)
that was statistically significant (P-value of 10 ng/mL were
highly predictive of prostate cancer in men qualifying for
biopsy, confirming that PSA testing is still a valid screening
method when properly utilized).

Additionally, D. Ilic et al. highlighted the promise of
combining PSA with other biomarkers, such as PSMA, to
enhance diagnostic accuracy and minimize false positive
results [20]. So, although the higher PSA levels in cancer
patients in this study are consistent with previous findings,
the major challenge related to PSA is that PSA is not able to
provide a clear distinction between cancer and other forms
of prostate-conditions, which is why there is a need for more
specific biomarkers and other strategies to combine testing
[21, 22].

The levels of three specific biomarkers PSMA, PCA3,
and TMPRSS2-ERG show statistically significant differen-
ces between prostate cancer patients compared with healthy
controls as shown in Table 3, all having P-value < 0.001.
In cancer patients, the mean value of PSMA (4.2 = 1.1),
PCA3 (10.8 % 2.5), and TMPRSS2-ERG (6.0 % 1.8) were
significantly higher than the corresponding values (respec-
tively 1.0 = 0.3; 2.5 £ 1.0; 1.2 = 0.4) in healthy controls,
indicating that these biomarkers can effectively differentiate
cancer patients from healthy subjects. Moreover, these results
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agree with other studies describing the diagnostic power of
PSMA, PCA3, and TMPRSS2-ERG for prostate cancer
diagnosis [23].

For instance, M.C. Hupe et al. found significantly higher
levels of PSMA in patients with prostate cancer supporting its
potential diagnostic value as a biomarker for prostate cancer
[24]. Similarly, F. Chen et al. found that PCA3 (prostate can-
cer gene 3), a non-coding RNA molecule, was overexpressed
more than 100-fold in prostate cancer cells and confirmed
its specificity as a prostate marker that is not affected by the
presence of benign conditions, unlike PSA [25, 26].

The results of this study are consistent with E. Zhou et al.
who reported that TMPRSS2-ERG gene fusion expression
is a particularly good predictor of prostate cancer, especially
if aggressive [27, 28]. Nevertheless, despite supporting the
concept of PSMA, PCA3 and TMPRSS2-ERG as potential
diagnostic biomarkers, the results of this study and others
Z. Xu et al. noted that there could still be limitations, inclu-
ding fluctuations in biomarker levels due to cancer stage and
grade in some patients [29]. Additionally, M. Matuszczak
et al. stressed that these biomarkers, however, are not enough
for a definitive diagnosis themselves and should be used in
conjunction with conventional methods, such as PSA testing
and imaging, to provide a more comprehensive picture for
better diagnostic accuracy [30].

In general, the major variations in biomarker levels that
were seen in this study support the increasing evidence that
PSMA, PCA3, and TMPRSS2-ERG could offer diagnostic
value for prostate cancer, though the clinical rollout of these
tests will need to account for cancer stage, patient charac-
teristics, and risk of false positives or negatives [31]. The key
symptoms that prostate cancer patients experienced were
shown in Table 4, including the prevalence and statistical
result. Urinary frequency was the most common symptom,
affecting 80 % of the patients, followed by pelvic pain (67 %),
and difficulty urinating (60 %). These findings are in line
with the literature that identifies urinary symptoms as com-
mon and notable predictors of prostate cancer.

Similar findings were reported by S. Hong et al. who
stated that urinary frequency and extreme funneling are of-
ten seen in patients with prostate cancer as a result of tumor
growth obstructing the urinary tract [32]. The high preva-
lence of pelvic pain found in this study agrees with Y. Liu
et al., highlighting pelvic discomfort as a potential compli-
cation in advanced prostate cancer, usually resulting from
tumor invasion of adjacent tissues [33].

Moreover, A.F.G. Cicero et al. also reported similar
symptoms in their study and highlighted the importance
of these as early warning signs that clinicians may take into
account when predicting prostate cancer [34]. But these
same symptoms can occur in other diseases, including its
benign counterpart benign prostatic hyperplasia (BPH),
but this can result in a diagnostic overlap. B. Malling et al.
warned that these symptoms can indicate prostate cancer,
but they are not the only diagnostic tool and further testing
for prostate cancer is typically done through PSA screening
or imaging [35].

For prostate cancer patients, the mean duration of treat-
ment (hormone therapy, radiation) is described in Table 5.
Hormone therapy time was 14.0 £ 3.5 months and time on

radiation therapy was 8.5 * 2.2 months. Both differences
were statistically significant with P-values of < 0.01 and
0.02, respectively. These findings align with the existing
clinical guidelines, which state that hormone therapy is a
long-term treatment approach for prostate cancer in most
patients, particularly those with advanced disease or meta-
static disease.

K. Desai et al. noted androgen deprivation therapy
(ADT), which is the most common type of hormone thera-
py, is commonly prescribed for extended durations to control
disease progression [36]. The length of hormone therapy
in this study mirrors its purpose of controlling the growth
of prostate cancer through testosterone suppression, which
helps keep the tumor alive [36, 37]. On the other hand, the
reduced number of days of radiation therapy follows from
previous studies [38].

External beam therapy is typically administered over a
few weeks to months, depending on the cancer stage and
treatment protocol. Both treatment durations were statisti-
cally significant in this study, strongly supporting that these
are critical component therapies for prostate cancer. Indeed,
a patient may undergo treatment for longer or shorter depen-
ding on how their disease is responding, what stages it may
be at in their care, and how they react to possible side effects.
These data highlight the critical need for individualized treat-
ment approaches based on the patients’ clinical circumstan-
ces, supporting previous recommendations [38, 39]. Baseline
biomarker status (PSMA, PCA3, and TMPRSS2-ERG)
significantly associated with key symptoms (pain in the pel-
vis, urinary frequency, difficulty urinating) in prostate cancer
patients (Table 6).

Cancer patients had significantly higher mean levels of
PSMA (4.2 £ 1.1), PCA3 (10.8 £ 2.5), and TMPRSS2-ERG
(6.0 £ 1.8) than healthy controls (all P < 0.01). Such results
are consistent with studies like [40] who associated PSMA
with pelvic pain.

These findings are confirmation of their potential we
could use going forward for diagnosis, and also for monitor-
ing and symptoms. This study also provides a more complete
picture of where the disease is heading and how the body
responds to treatment [40].

Conclusions

The study concludes that PSMA, PSA, PCA3, and
TMPRSS2-ERG are effective biomarkers for prostate cancer
diagnosis, as their levels were significantly higher in patients.
Elevated BMI and smoking prevalence suggest potential risk
factors, possibly due to chronic inflammation and hormonal
imbalances. Frequent urination, pelvic pain, and difficulty
urinating were common symptoms, reflecting tumor pres-
sure on the urinary tract. Longer hormone therapy duration
indicates its role in sustained disease control. These findings
highlight the importance of early biomarker-based screening
and lifestyle modifications in prostate cancer management.
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MNopiBHAAbHUI AHAAI3 PSMA, PCA3 Ta TMPRSS2-ERG §IK AIQrHOCTUYHUX
i NPOrHOCTNYHNX GioMapKepiIB Y XBOPUX HA PAK NepeAMiXypoBOi 30A03U

Pestome. Akmyaavnicmo. Pax nepeamixypoBoi 3aJ1031 € OTHUM i3
HaAUTIOMIMPEHIIINX 3/I0SIKiCHMX HOBOYTBOPEHb Y YOJIOBIKiB Ta 3HAU-
HOI0 IJ100aJIbHOIO MPOOJIEMOI0 OXOPOHH 310pOB’sl. IcHYI0Ui MeToau
NiarHOCTUKM 11i€1 XBOPOOU, SIK-OT peKTaJbHe JOCIiIXKEHHSs, 0i-
OIICis Ta Bi3yasizallis, 4acTo OOMekKeHi 3 TOUKU 30py iHBa3UBHOCTI,
BapTOCTi i MiHJIMBOCTI pe3y/ibTaTiB. Takum YMHOM, ineHTudikanis
MiHiMaJIbHO iHBa3UBHUX, YYTJMBUX OioMapKepiB MOXKe MOTIMIIUTH
PaHHIO AiarHOCTUKY, OLIIHKY IPOTHO3Y i MOHITOPUHT e(eKTiB JIi-
KyBaHHS1. Mema: TIOPiBHSITH 1iaTHOCTUYHY TOYHICTb piBHIB PSMA
Ta PSA 11010 mostiniiueHHs paHHbOTO BUSIBJICHHS Ta MPUIAHSITTS
KJIiHIYHUX pilieHb. Mamepiaau ma memodu. [lepexpecHe mocii-
JUKEHHSs1 OyJ1o rpoBezieHo B JlikapHi Al Habbobi 3 TpaBHst 2024 poky
10 6epesns 2025 poky 3a yyacTio 150 nalieHTiB i3 pakoM rnepeaMi-
XypoBoi 3a7103u Ta 50 3M0pOBUX YOJIOBiKiB KOHTPOJILHOI Ipynu (BiK
40—60 pokiB, iHnekc macu tina (IMT) 22—30 kr/m?). Excripecito
PSMA oliiHOBaau 3a A0MOMOTr0I0 iMyHOTiCTOXiMiYHOTO METO-
ny, piBHI PSA — 3 BUKoprcTaHHSIM iMyHO(EPMEHTHOTO aHaJIi3Yy,
PCA3 ta TMPRSS2-ERG y cedi — TpaHCKpUIILIiTHO-0TIOCepe/I-
KoBaHOI amrutidikailii. Pezyessmamu. CepenHiii Bik CyTTEBO He
BinpisHsaBcs Mix namieHtamu (53,0 £ 5,2 poky) Ta KOHTPOJbHOIO

rpynoto (52,0 £ 4,8 poky), P = 0,08. XBopi manu Bumuit IMT
(P =10,03), Hixunii piBeHb ocBit (P = 0,02) Ta BUIIi MOKa3HUKHU
kypinns (P = 0,01). Ymict 6iomapkepiB (PSA, PSMA, PCA3,
TMPRSS2-ERG) 0yB 3HauHO MiABUILEHUI B OHKOJOTIYHMX T1a-
mienTiB (P < 0,001). /1o mommpeHUX CUMIITOMIB HaJlexKaau JacTe
cevoBumyckanHs (80 %), 6inb y ainsiHii Taza (67 %) ta yrpynHeHe
cevoBumyckanus (60 %), P < 0,01. TopMoHaibHa Tepariist TpuBa-
na posuie (14,0 + 3,5 micsms), HixX nmpomeHena (8,5 * 2,2 mics-
usi), P <0,01. Bucnosku. PSMA, PSA, PCA3 ta TMPRSS2-ERG
JNIEMOHCTPYIOTh 3HAYHMI TiarHOCTUYHUI MOTEHIial NMpU paKy
nepenMixypoBoi 3amo3u. I[linpumenuit IMT Ta KypiHHSI MOXYTb
301IBIIMTY PU3MK PaKy uepe3 3arajibHi if TopMOHAIbHI MeXaHi3-
mu. ['opMoHanbHa Tepamnis NpoaeMOHCTpyBajia OUIbII TPUBATY
it0, 1110 CBiMYUTH MPO BUIILY TePATNIeBTUUHY e(heKTUBHICTh. J{oBIa
ropMOHaJIbHA Tepartisi BKa3ye Ha ii posib y CTIHKOMY KOHTPOJIi 3a-
XxBoptoBaHH4. Lli pe3ynbraTi MiIKpec 00 Th BaXJIUBICTh PAHHBOTO
CKPUHIHTY Ha OCHOBi 6iOMapKepiB Ta 3MiHM CITOCOOY KMUTTSI TP
JIIKYBaHHI paKy nepenMixypoBoi 3a1034U.

KiouoBi ciioBa: pak nepeaMixypoBoi 3ano3u; GioMapKepu;
PSMA; PSA; PCA3; TMPRSS2-ERG
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Prevalence of gastroduodenal disorders
in patients with thyroid dysfunction

Abstract. Background. The functional state of the digestive system depends on complex neurohumoral regula-
tory mechanisms. Given the ability of thyroid hormones to influence gastrointestinal homeostasis, it is essential to
assess the functional state of the thyroid gland and its role in the development of various gastrointestinal diseases.
The aim of the research was to investigate the prevalence of major digestive system disorders (gastroesophageal
reflux disease, peptic ulcer disease, gastritis, and functional dyspepsia) in patients with impaired thyroid function.
Materials and methods. The study included 294 patients with thyroid dysfunction. Among them, drug-induced eu-
thyroidism maintained with levothyroxine therapy was observed in 196 patients (66.7 %). In 24 individuals (8.2 %),
incomplete compensation of thyroid hypofunction with levothyroxine was noted, since the mean thyroid-stimulating
hormone (TSH) level was 5.42 + 0.55 mIU/mL and clinical symptoms were present. Hypothyroidism with TSH levels
ranging from 6.0 to 10.0 mlU/mL was found in 35 patients (11.9 %), while TSH levels > 10.0 mIU/mL were registered
in 18 (6.1 %). Hyperthyroidism was observed in 21 out of 294 patients (7.1 %). Elevated antithyroid antibody levels
(more than twofold above the reference range) were detected in 70 patients (23.8 %). Results. Gastroenterological
symptoms among individuals with thyroid dysfunction were identified in 81.6 % (240/294) of patients and were cha-
racterized by heartburn in 66.3 % (195/294), a sensation of heaviness in the epigastric region in 80.9 % (238/294),
loss of appetite in 21.4 % (63/294), belching in 31.9 % (94/294), nausea in 27.9 % (82/294), and vomiting in 11.9 %
(35/294). Flatulence was reported by 13.6 % (40/294), constipation by 14.3 % (42/294), pain along the esophagus by
11.9 % (35/294), epigastric pain by 21.4 % (63/294), and palpitations by 8.2 % (24/294) people. Helicobacter pylori
infection was detected in 59.5 % (175/294) of patients. Gastroesophageal reflux disease was diagnosed in 36.7 %
(108/294), functional dyspepsia in 31.3 % (92/294), chronic gastritis in 32.6 % (96/294), and peptic ulcer disease in
12.9 % (38/294) of patients. Conclusions. It was found that patients with hypothyroidism more frequently presented
with gastroesophageal reflux disease and functional dyspepsia (16.7 and 13.5 %, respectively), those with drug-in-
duced euthyroidism were more likely to develop functional dyspepsia (23.0 %), while patients with hyperthyroidism
more commonly had peptic ulcer disease (15.7 %). Further studies should evaluate the relationships between thyroid
hormone, gastrin, and pepsinogen levels, as well as clarify the influence of thyroid hormones on esophageal motility.
Keywords: thyroid gland; hypothyroidism; hyperthyroidism; euthyroidism; gastroesophageal reflux disease; chronic
gastritis; functional dyspepsia; peptic ulcer disease

Introduction

One of the pressing public health issues in Ukraine at the
present stage is the increasing incidence of digestive system
diseases. According to the analysis of several researchers [1],
the leading conditions among gastrointestinal disorders are
gastroesophageal reflux disease (GERD), gastritis, duodeni-
tis, and peptic ulcer disease (PUD) [2].

The most common cause of these diseases is Helicobacter
pylori infection, which can lead to inflammation and ulcer
formation [3]. However, a number of other factors contri-

bute to the development of gastroduodenal diseases. These
include lifestyle, stress, medication use, genetic predisposi-
tion, impaired gastrointestinal motility, liver, gallbladder, and
pancreatic disorders, as well as dysfunctions of the endocrine
system [4].

The functional state of the digestive system is governed
by complex neurohumoral regulatory mechanisms. Among
these, a key role is played by the close interplay between hor-
mones of the endocrine glands and gastrointestinal hormones
secreted by enteroendocrine cells of the intestine [5, 6].
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The duodenum is considered a “pituitary gland” of the
gastrointestinal tract (GIT), as its hormones contribute to the
regulation of secretion, motility, intestinal trophic processes,
and the activity of other endocrine glands. Thyroid disorders
are highly prevalent, affecting more than 10 % of the adult
population [7].

Given the capacity of thyroid hormones to modulate
gastrointestinal homeostasis, it is crucial to evaluate thyroid
function and its contribution to the pathogenesis of various
gastrointestinal disorders [8].

Thyroid pathology exerts deleterious effects on the gas-
troduodenal mucosa via two principal mechanisms: directly,
by altering epithelial metabolism and regeneration, and in-
directly, through interactions with gastrointestinal hormones
and modification of their effects [9].

In turn, the course of endocrine diseases is frequently ac-
companied by gastrointestinal involvement of various types.
Gastrointestinal (GI) symptoms may sometimes represent
the primary complaints of patients with endocrine disor-
ders [10]. Digestive tract pathology is observed in thyroid
dysfunction and diabetes mellitus; however, clinicians are
generally less familiar with the gastroenterological manifes-
tations of these conditions [11].

The issue of interactions between thyroid and non-thy-
roid pathology has gained particular relevance in the last
decade, largely due to advances in diagnostic methods for
thyroid diseases and the increasing prevalence of these dis-
orders. According to various authors, overt hyperthyroi-
dism — defined by suppressed thyroid-stimulating hormone
(TSH) levels together with elevated free triiodothyronine
(fT,) and/or free thyroxine (fT,) concentrations — affects ap-
proximately 0.2 to 1.4 % of the global population. Subclinical
hyperthyroidism, defined by low TSH levels with normal fT,
and fT, concentrations, is reported to affect approximately
0.7 to 1.4 % of individuals worldwide [12].

In addition, recent data have demonstrated alterations
in thyroid status in the setting of non-thyroidal illness
(NTI) [13]. Nevertheless, subclinical thyroid diseases with-
out apparent gland enlargement often remain undetected.
Evidence from several studies indicates that subclinical thy-
roid pathology plays a significant role in the development
and unfavorable progression of a range of common and se-
vere conditions, including cardiovascular, gastroenterologi-
cal, neuropsychiatric, reproductive, autoimmune, and other
disorders [14—16].

The increasing incidence of combined thyroid dysfunc-
tion and gastrointestinal pathology necessitates in-depth
investigation of the underlying mechanisms linking these
processes, which may help reduce the risk of organic gastro-
intestinal lesions and enable the timely implementation of
comprehensive therapeutic interventions.

The purpose of the study is to investigate the prevalence of
major digestive system diseases (GERD, peptic ulcer disease,
gastritis, and functional dyspepsia) in patients with impaired
thyroid functional status.

Materials and methods

The study included 294 patients with thyroid functional
disorders, of whom 156 were treated at the diagnostic and
treatment medical center UZHMED (Uzhhorod) and 138

at the Kvitka Polonyny sanatorium (Suzirya LLC) during
2024—2025. The cohort consisted of 35.7 % (n = 105) men
and 64.3 % (n = 189) women.

Inclusion criteria were: age between 18 and 70 years,
presence of thyroid functional impairment confirmed by
pituitary-thyroid axis hormone levels, and informed consent
to participate in the study.

Exclusion criteria included acute infectious diseases;
pregnancy and lactation; alcohol abuse; smoking; drug use;
corticosteroid or immunosuppressive therapy; malignant
neoplasms; neurological disorders and mental illnesses that
could interfere with study procedures; presence of decom-
pensated comorbid diseases of internal organs; and patient
refusal to participate.

Following baseline examination, all patients were stratified
into groups according to the diagnosed condition: group 1
(n =108) — GERD; group 2 (n = 96) — chronic gastritis;
group 3 (n = 38) — peptic ulcer disease; group 4 (n = 52) —
functional dyspepsia. The control group comprised 40 prac-
tically healthy individuals without gastrointestinal or endo-
crine pathology. Most participants were of working age (31—60
years), totaling 220 of 294 (74.8 %). The mean age of patients
was 54.5 * 1.5 years. Urban residents predominated (198/294;
67.3 %), while rural residents accounted for 96/294 (32.7 %).

To assess thyroid function, all patients underwent mea-
surement of serum levels of TSH, fT,, free triiodothyronine
(fT,), anti-thyroid peroxidase antibodies (TPO-Ab), and
anti-thyroglobulin antibodies (Tg-Ab) using enzyme-linked
immunosorbent assay (ELISA) kits from Enzo Life Sciences
(BCM Diagnostics, USA).

Clinical examination and diagnosis verification were per-
formed in accordance with current regulatory documents, di-
agnostic and treatment protocols, the Maastricht V/Florence
Consensus Report, and ICD-10 guidelines [17—21].

To confirm diagnoses, 225 patients underwent fibrogas-
troduodenoscopy (FGDS) using an Olympus GIF-XP170N
or Olympus GIF-H170 gastrointestinal videoscope (2018).
Endoscopic examination assessed pathological changes
of the esophagus and/or stomach, as well as the degree of
esophageal varices. The Los Angeles classification (1998) was
applied for grading esophageal lesions.

Helicobacter pylori infection was diagnosed by rapid
urease testing (CLO-test) and stool antigen testing (CITO
TEST, Pharmasco LLC, USA). Additionally, 24-hour pH
monitoring was performed according to the method of
Prof. V.V. Chernobrovy [22].

All patients underwent ultrasound examination of the
thyroid gland and abdominal organs (HDI-1500 system,
USA). General clinical, biochemical, and serological inves-
tigations were performed in accredited commercial laborato-
ries (Astra-Dia, Dila, and ONELAB, Uzhhorod).

This research was conducted within the framework of the
departmental project “Combined pathology and correction
of homeostatic disorders in residents of the Carpathian re-
gion under the influence of adverse factors” (state registra-
tion number 0121U110808), Department of Faculty Therapy,
Uzhhorod National University.

All participants provided written informed consent, struc-
tured in accordance with official standards. The study adhered
to the principles of the Declaration of Helsinki (1975), the In-
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ternational Code of Medical Ethics (1983), relevant Ukrainian
legislation, and WHO regulations. The study protocol was
approved by the Local Ethics Committee of the Uzhhorod
National University (Protocol No. 7/3, June 30, 2025).

Data analysis and statistical processing were performed
using Jamovi v.2.3.21, Microsoft Excel, and Statistica for
Windows v.7.0 (StatSoft Inc., USA), applying both para-
metric and non-parametric methods. A p-value < 0.05 was
considered statistically significant.

Results

In the assessment of thyroid functional status among 294
examined patients, medicated euthyroidism under levothyroxi-
ne therapy was recorded in 196 (66.7 %) individuals. In 24 pa-
tients (8.2 %), incomplete compensation of thyroid hypofunc-
tion with levothyroxine was observed, as reflected by a mean
TSH level of 5.42 + 0.55 mIU/mL in the presence of clinical
symptoms. Hypothyroidism with TSH levels ranging from 6.0
to 10.0 mIU/mL was identified in 35 patients (11.9 %), while
TSH levels > 10.0 mIU/mL were registered in 18 (6.1 %). Hy-
perthyroidism was observed in 21 of 294 individuals (7.1 %).

Analysis of antithyroid antibodies revealed that TPO-Ab
levels were more than twofold elevated in 70 patients (23.8 %),
with a mean concentration of 340.12 + 44.23 U/mL. Isolated
elevation of TPO-Ab was detected in 37 patients (12.6 %).
Elevated Tg-Ab levels were observed in a small proportion
of cases, with more than twofold increases found in 4 of 294
patients (1.4 %); isolated elevation of Tg-Ab was not recorded
in any patient.

Detailed history-taking and clinical evaluation revealed
the most frequent endocrine-related complaints: weight
changes (loss — 6.8 %; 20/294; gain — 12.9 %; 38/294), irri-
tability (11.9 %; 35/294), palpitations (11.9 %; 35/294), som-
nolence (7.1 %; 21/294), cold intolerance (8.2 %; 24/294),
neck discomfort (4.0 %; 12/294), dry skin and brittle nails
(11.2 %; 33/294), muscle pain (4.0 %; 12/294), and fatigue
(13.6 %; 40/294).

With regard to gastrointestinal symptoms, 240 of 294 pa-
tients (81.6 %) exhibited dyspeptic manifestations, including
heartburn (66.3 %; 195/294), epigastric heaviness (80.9 %;
238/294), decreased appetite (21.4 %; 63/294), belching
(31.9 %; 94/294), nausea (27.9 %; 82/294), vomiting (11.9 %;
35/294), flatulence (13.6 %; 40/294), constipation (14.3 %;
42/294), esophageal pain (11.9 %; 35/294), epigastric pain
(21.4 %; 63/294), and palpitations related to functional com-
plaints (8.2 %; 24/294).

Fibrogastroduodenoscopy with biopsy of the gastric an-
trum and rapid urease testing for Helicobacter pylori revealed
positive results in 59.5 % (175/294) of patients. Chronic gas-
tritis was diagnosed in 96 patients (32.6 %), including atrophic
gastritis in 28.1 % (27/96), erosive gastritis in 65.6 % (63/96),
and hyperplastic gastritis in 6.25 % (6/96). Peptic ulcer disease
was identified in 38 patients (12.9 %): gastric ulcers located in
the antrum and along the greater curvature were present in
63.2 % (24/38), while duodenal ulcers were found in 36.8 %
(14/38). The most frequent pathology was gastroesophageal
reflux disease, detected in 108 patients (36.7 %), followed by
functional dyspepsia in 92 patients (31.3 %) (Table 1).

Table 1. Clinical characteristics of the examined patients, abs./%

Patient groups
Clinical manifestations ( .?f?& : g:;gm: Pedﬁggatgger Zl;:;gg:g (nT:tzag4)
(n =96) (n=38) (n =52)
Gastroenterological
Heartburn 103/95.3 50/52.0 24/63.1 18/34.6 195/66.3
Acid regurgitation 22/20.3 37/38.5 18/47.3 17/32.6 94/31.9
Epigastric heaviness 68/62.9 88/91.6 32/84.2 50/96.1 238/80.9
Nausea 4/3.7 36/37.5 30/78.9 12/23.0 82/27.8
Retrosternal pain (along the esophagus) 25/23.1 8/8.3 2/5.2 0 35/11.9
Cardiac rhythm disturbances/palpitations 18/16.6 2/2.0 2/5.2 0 24/8.1
Epigastric pain 10/9.2 15/15.6 38/100.0 0 63/21.4
Flatulence 8/7.4 5/5.2 5/13.1 22/42.3 40/13.6
Constipation 5/4.6 4/4 1 26/68.4 7/13.4 42/14.2
Loss of appetite 2/1.8 18/18.7 28/73.6 15/28.8 63/21.4
Increased appetite 8/7.4 15/15.6 12/31.5 8/15.3 43/14.6
Others

Weight loss 4/3.7 6/6.2 8/21.0 2/3.8 20/6.8
Weight gain 7/6.4 12/12.5 10/26.3 9/17.3 38/12.9
Emotional lability, irritability 2/1.8 3/3.1 28/73.6 2/3.8 35/11.9
Neck discomfort 0 7/7.2 5/13.1 0 12/4.0
Dry skin, brittle nails 2/1.8 16/16.6 12/31.5 3/5.7 33/11.2
Myalgia 5/4.6 3/3.1 4/10.5 0 12/4.0
Drowsiness 0 6/6.2 8/21.0 7/13.4 21/71
Weakness, easy fatigability 0 8/8.3 30/78.9 2/3.8 40/13.6
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It was determined that patients with hypothyroidism ex-
hibited a higher prevalence of GERD and functional dys-
pepsia (16.7 and 13.5 %, respectively). Among individu-
als with drug-induced euthyroidism, functional dyspepsia
predominated (23.0 %), whereas in patients with hyperthy-
roidism, peptic ulcer disease was more prevalent (15.7 %).
Furthermore, in patients with detectable TPO-Ab, indi-
cative of autoimmune processes, the prevalence of GERD
and functional dyspepsia was significantly higher (27.8 and
19.6 %, respectively).

Conversely, we assessed the frequency of thyroid dys-
function in patients with gastrointestinal disorders. Hy-
perthyroidism was more frequently observed in patients
with peptic ulcer disease, accounting for 21.0 % (8 of 38).
In patients with functional dyspepsia, drug-induced eu-
thyroidism was more common, observed in 13.0 % (12 of
92). Among patients with chronic gastritis, the prevalence
rates of hypothyroidism and hyperthyroidism did not differ
significantly (10.4 and 7.3 %, p > 0.05). Notably, an auto-
immune component, reflected by the presence of TPO-AD,
was detected in 70 of 298 patients (23.8 %). The isolated
detection of TPO-Ab was most frequently documented
in patients with functional dyspepsia, comprising 17 of 92
cases (18.5 %) (Table 2).

Discussion

Analysis of the obtained results demonstrated that pa-
tients with reduced thyroid function more frequently ex-
hibited functional esophageal motility disorders (16.7 %),
whereas patients with thyroid hyperfunction were more
often diagnosed with organic lesions, namely chronic
gastritis and peptic ulcer disease (7.3 and 15.7 %, respec-
tively). Our findings are consistent with those reported
by other investigators (M. Ilhan et al.), who noted that
hypothyroidism may affect esophageal motility through
shortening of relaxation duration and a decrease in rela-
xation percentage, even in patients without gastrointestinal
symptoms [23].

The high prevalence of hyperthyroidism (21.0 %) ob-
served among patients with peptic ulcer disease in our study
is in agreement with the results of several researchers who
demonstrated that parasympathetic dysfunction in hyper-
thyroidism leads to increased gastric peristalsis and tone,
enhanced delivery of acidic gastric contents into the duode-
num, elevated hydrochloric acid secretion by parietal cells

and pepsin production by chief cells, as well as augmented
gastrin secretion, which in turn further stimulates hydrochlo-
ric acid secretion [24, 25].

Several authors have also reported that excessive thyroid
hormone levels enhance the acid- and pepsin-producing
capacity of the stomach, while simultaneously impairing
regenerative processes in the gastroduodenal mucosa, which
may contribute to the development of erosions and ulcers.
Some researchers have even distinguished a gastrointestinal
form of thyrotoxicosis. Nausea and vomiting (in the absence
of a thyrotoxic crisis) are considered manifestations of severe
thyrotoxicosis [26].

There is a view that any gastrointestinal disturbance (par-
ticularly diarrhea and vomiting) represents a harbinger of the
onset of thyrotoxic crisis [10].

In addition, evidence exists suggesting that relapses of
thyrotoxicosis may contribute to the exacerbation of peptic
ulcer disease in the gastroduodenal region.

At the same time, an alternative and contradictory per-
spective has been proposed, indicating a suppressive effect
of thyroid hormones on gastric secretion during long-term
disease progression. In cases of short disease duration and
mild forms of thyrotoxicosis (grades I and II), gastric acidity
and enzymatic activity are increased, whereas after 3—5 years
a pronounced decline in the secretory activity of the gastric
glands is observed, particularly in severe forms of thyrotoxi-
cosis. In such instances, gastric secretory insufficiency de-
velops much earlier and may ultimately result in achylia [25].

The reduction in acid-producing function of the stomach
in thyrotoxicosis is usually attributed to functional alterations
in the gastric secretory apparatus associated with sympa-
thetic nervous system hyperreactivity in this condition [27].
However, convincing evidence in support of this hypothesis
remains limited. A more substantiated view suggests that
decreased vagal activity (parasympathetic nervous system)
is the key factor underlying gastric secretory suppression,
rather than a direct effect of the sympathetic nervous system
alone [28].

According to some authors, in patients with duodenal
peptic ulcer disease and primary hypothyroidism on the
background of autoimmune thyroiditis (AIT), the functio-
nal state of the stomach is characterized by hypogastrinemia
and reduced pepsinogen concentrations in 70.4 % of cases.
A direct correlation was observed between IgG antibody titers
to H.pylori and the duration of AIT [29].

Table 2. Functional status of the thyroid gland in the examined patients, abs./%

Patient groups

Nosological category or altered hormone Total GERD Chronic Peptic ulcer | Functional

levels n _°t2% 2) (n = 108) gastritis disease | dyspepsia

- - (n =96) (n =38) (n =52)

Altered TSH levels: 56/19.0 24/22.2 1717.7 8/21.0 7/13.5
— hypothyroidism; 35/11.9 18/16.7 10/10.4 2/5.3 5/9.6
— hyperthyroidism 21/71 6/5.5 7/7.3 6/15.7 2/3.8
Pharmacologically maintained euthyroidism
(hypothyroidism) 24/8.2 7/6.5 4/4.2 1/2.6 12/23.0
Presence of TPO-Ab = 2-fold, including: 70/23.8 30/27.8 1717.7 5/13.2 18/19.6
— TPO-ADb + altered TSH levels; 33/11.2 20/18.5 10/10.4 2/5.3 1/1.1
— TPO-Ab — isolated elevation 37/12.6 10/9.3 7/7.3 3/7.9 17/18.5
Tg-Ab + altered TSH levels 4/1.4 2/1.9 1/1.04 1/2.6 0
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The aforementioned findings suggest that patients with
gastroduodenal pathology in the context of thyroid dysfunc-
tion may exhibit specific clinical and pathogenetic features.
The clinical manifestations, which are superimposed on the
classical symptomatology of chronic gastritis and peptic ul-
cer disease, may also complicate the diagnostic process for
gastric and duodenal disorders.

Thus, the thyroid gland, through hormonal alterations,
exerts an influence on the functioning of the digestive system
both under conditions of deficiency and excess of thyroid
hormones, highlighting the need to further clarify the prin-
cipal pathogenetic mechanisms. It appears reasonable to
assume that the conflicting assessments by different authors
regarding the effects of thyroid hormones on gastric secretion
are attributable to heterogeneity in the patient populations
studied, variability in therapeutic approaches, and the wide
range of methodologies employed to evaluate gastric secre-
tion, which precludes drawing definitive conclusions.

Conclusions

Dyspeptic manifestations were recorded in 81.6 % of pa-
tients with thyroid dysfunction, predominantly presenting as
epigastric heaviness (80.1 %) and heartburn (66.3 %).

Patients with hypothyroidism more frequently demon-
strated functional esophageal motility disorders (GERD
in 16.7 %), whereas those with thyroid hyperfunction were
more commonly diagnosed with organic lesions, namely
chronic gastritis and peptic ulcer disease (7.3 and 15.7 %,
respectively). Future studies should investigate the inter-
relationships between thyroid hormone levels, gastrin, and
pepsinogens. Additional research is also required to elucidate
the effects of thyroid hormones on esophageal motility.
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Aepbak ML.A., Timawes B.B., FaHny O.T., Ceuctak B.B., AaHkaHmy €. 0.
ABH3 «Y>)XropOoACbK HALIOHQABHUY YHIBEPCUTET», M. Y XKropoA, YKpaiHa

MowKnpeHiCTb 3aXBOPIOBAHb FACTPOAYOAEHAABHOIT AIASHKN
B NMALLEHTIB i3 TUPEOIAHOIO AUCDHYHKLIEID

Pestome. Axmyaavnicmo. OyHKLIOHAILHWIA CTAH OPraHiB TPABHOI
CHUCTEMM 3aJIeKUTh Bill CKIAAHUX HEHPOTyMOPATbHUX PEryJIsTOp-
HUX MeXaHi3MiB. 3BaXkalouM Ha 3MaTHICTh TOPMOHIB IIIUTOITOIIOHOT
3ao03u (11]3) BruimBaTi Ha racTpoiHTECTUHAJIBLHUII TOMEOCTa3,
HEeOoOXiTHO OLiHIOBAaTH (PYHKIIOHAIBHUI CTaH 3aJI03U Ta ii pojb
y PO3BUTKY Pi3HUX 3aXBOPIOBAaHb LIUIYHKOBO-KHUIIIKOBOTO TPAKTY.
Mema: BUBYMTH YaCTOTY OCHOBHUX 3aXBOPIOBaHb TPABHOI CUCTEMU
(ractpoesodareanbHuil pedioke, Bupa3kosa XxBopoba, raCTpuT Ta
(yHKITiOHaTTbHA TUCTIETICiST) Y MALIEHTIB i3 AUCHYHKITIEIO UTOTIO-
nioHo1 3a103u. Mamepiaiu ma memoou. Y TOCIIIXKEHHS BKIIOYEHI
294 xBopi 3 nopyieHHsIMU pyHKLUioHaIbHOrO cTany L113. Menuka-
MEHTO3HUIA eyTHPEeO03 Ha TJIi IPUIIOMY TTpeTapaTiB JIEBOTUPOKCH -
Hy 3apeectpoBaHo y 196 (66,7 %) ocib, y 24 (8,2 %) BinzHavyaau
HEIOBHY KoMIleHcallito rimodyHkiii I3 npemaparamu 1eBOTU-
POKCHHY, OCKiJIbKM CepellHE 3HAUE€HHSI TUPEOTPOITHOTO TOPMOHY
(TTT) cranoBuio 5,42 + 0,55 MMO/mit Ta Oyin HasiBHI KJTiHiIYHI
cumnromu. [inorupeos i3 pisuem TTT Bix 6,0 no 10,0 MMO/mu
niarHoctoBaHo B 35 (11,9 %) xBopux, a piBHi > 10,0 MMO/Ma
3apeectpoBaHi y 18 (6,1 %) oci6. IimepTupeos croctepiraBes y
21 3 294 nauienTi (7,1 %). [linBuIIeHHS piBHIB AaHTUTUPEOITHUX
AHTUTLI Gibllie HiX yaBiui BusiBieHo B 70 (23,8 %) Bunankax.
Pesyasbmamu. T'acTpoeHTepOIOriYHY CUMIITOMATUKY BiI3HAUYEHO Y
81,6 % (240/294) oci6 i3 nucdyHkiiero 1113, BoHa xapakTepu3yBa-

nacst ieviero y 66,3 % (195/294) nauieHTiB, BiT4yTTSIM BasKKOCTi B
eniractpasibHiii ainsiHui — y 80,9 % (238/294), noripiieHHsIM are-
tuty — y 21,4 % (63/294), Binpumxkoro — y 31,9 % (94/294), ny-
nororo —y 27,9 % (82/294), 6moBannsim — B 11,9 % (35/294). Ha
MeTteopusM ckapxunucs 13,6 % (40/294) oGcTexkeHUX, CXUITBHICTD
1o 3aropiB — 14,3 % (42/294), 6i1b o xomy crpaBoxony — 11,9 %
(35/294) oci6, 6inb B emiractpaibHii ainsHII — 21,4 % (63/294),
riepe6oi B pobori ceprist — 8,2 % (24/294). Y 59,5 % (175/294) xBo-
pux BusiBiieHo Helicobacter pylori. Tactpoe3odareanbHuii pedioke
3apeectpoBaHo B 36,7 % (108/294) nauienris, y 31,3 % (92/294) —
(byHKIIIOHATBHY TUCTIETICit0. XPOHIYHMI TaCTPUT HiarHOCTOBAHO Y
32,6 % (96/294) oci6, a Bupa3koBy xBopody — y 12,9 % (38/294).
Bucnoexu. BctanosieHo, 110 B TTALIIEHTIB i3 TIOTUPEO30M YacTillle
PEECTPYIOTh racTpoe3odareaabHuil pedaioKe Ta (PyHKIIIOHAIbHY
nucrnencito (BixnosigHo 16,7 ta 13,5 %), B 0ci0 i3 MeAMKAMEHTO3-
HUM eyTupeo3oM — GYHKIIOHATbHY aucterncito (23,0 %), a npu
rineptrpeosi — BupaskoBy xBopoby (15,7 %). VY nomaibiumnx m0-
CHIIXKEHHSIX HEOOXiTHO OLIHUTHU B3a€EMO3B’SI3KU MiX PiBHSIMU
TUPEOITHUX TOPMOHIB, TACTPUHY i1 MENCUHOTEHIB Ta 3’sICyBaTU
BIUIMB ropMoHiB 1113 Ha MOTOpPUKY cTpaBOXOMY.

KirouoBi ciioBa: murononioHa 3a103a; riroTupeos; rinepTupeos;
eyTUpeo3; ractpoe3odarealbHUl pedIIOKC; XpOHIUHUI TacCTPUT;
(yHKIiOHANBHA TUCTIETICisT; BUpa3KoBa XBOpoba
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Assessment of the efficacy
of a low-carbohydrate and low-fat diet
with additional use of amino acids
for body weight reduction

Abstract. Background. Obesity is one of the most acute health care problems. Numerous methods of combating
excess body weight have been developed, but the existing strategies do not lead to permanent and proportional
weight loss, some of them have a number of contraindications and side effects, so new methods of body weight
correction are constantly being sought. A short-term low-carbohydrate and low-fat diet with additional use of amino
acids is promising. The purpose of the study was to evaluate the efficacy of a 21-day low-carbohydrate and low-
fat diet with the additional use of an amino acid complex for weight loss. Materials and methods. Thirty-seven
women with a diagnosis of obesity were involved. They were randomly divided into two groups — experimental
(19 women) and control (18 women), with the same age, body weight and results of bioimpedance analysis. The
patients of the control group were put on a hypocaloric Mediterranean diet, and the patients of the experimental
group — on a low-carbohydrate, low-fat diet with the additional use of an amino acid complex. Duration of observa-
tion was 21 days. Before and after completion of observation, all patients underwent anthropometric measurements.
Results. After 21 days, the experimental group had a greater decrease in body weight compared to the control
group (6.7 + 04 % vs. 3.8 + 0.7 %, p < 0.05), in body volumes (chest volume: 4.3 + 0.4 % vs. 1.9 + 0.4 %, waist
volume: 5.2 + 0.2 % vs. 2.2 + 0.4 %, hip volume: 5.1 + 0.3 % vs. 2.3 + 0.5 %, all p < 0.05). In this group, there was
also a greater decrease in adipose tissue (13.6 + 0.8 % vs. 7.0 + 2.0 %, p < 0.05), and in the degree of visceral
obesity (2.0 + 0.2 units vs. 0.9 = 0.3 units, p < 0.05); the amount of muscle tissue, on the contrary, increased
(-2.3+0.6 % vs.2.6 0.7 %, p < 0.05). Conclusions. There was a significantly greater decrease in body weight,
in main body volumes, a greater reduction in adipose tissue and the degree of visceral obesity in patients who were
on a low-carbohydrate and low-fat diet with additional use of amino acids compared to patients who ate according
to the conventional method.

Keywords: obesity; normalization of body weight; ketogenic diet; bioimpedance analysis

Introduction

The obesity epidemic is rapidly growing in the world,
which has become one of the most acute problems in the
field of health care today [1]. Obesity is not just an aesthetic
defect, but a “silent killer” that significantly increases the
risk of developing numerous diseases, such as arterial hy-
pertension, dyslipidemia, type 2 diabetes mellitus (T2DM),
coronary artery disease, cerebral vasculopathy, gallstone di-
sease, arthropathy, polycystic ovary syndrome, sleep apnea

syndrome and some types of cancer [2]. According to data
from the World Health Organization (WHO), in 2022 one in
eight people on the planet was overweight, which in absolute
numbers amounts to approximately 2.5 billion adults (aged
18 and over) who are overweight, of which 890 million suf-
fered from obesity [3].

Given that obesity has become a global problem, new and
new methods of combating it are constantly being developed.
These methods include dietary recommendations, behavior
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modification programs and lifestyle changes, and physical
exercise [4]. Pharmacological agents that reduce appetite
or increase energy expenditure are also used, and bariatric
surgery is proposed as a treatment option for patients with
high degrees of obesity [5, 6]. However, despite the develop-
ment of numerous strategies for body weight correction, the
prevalence of obesity is increasing, and the search for new
methods continues, because the existing ones do not lead to
a constant and proportional loss of body weight, since the
process of reducing body weight requires, in the long term,
constant corrections [7].

Today, there is no single, universal nutrition strategy
[8, 9], but it has been proven that reducing calorie intake
is equally important as the quality of the diet [10]. Among
the existing dietary recommendations, it is interesting to
use a low-carbohydrate and low-fat diet with the activation
of the ketogenesis process, which begins with the lipolysis
of fatty acids into free fatty acids and the development of
nutritional ketosis, a metabolic state in which the body uses
ketone bodies instead of glucose as the main source of energy.
Such a nutritional strategy may have significant therapeutic
potential. It’s worth noting that not every low-carb diet is
ketogenic, and that there is no “standard” ketogenic diet
with a specific macronutrient ratio. An important condition
for the development of nutritional ketosis is a decrease in
the amount of carbohydrates in the diet below 50 g [11]. The
results of using different options of ketogenic diets, lasting
from 2 weeks to 30 days, indicate that this approach can be
effective in the treatment of obesity with minimal risk of side
effects [12, 13].

When choosing a diet, one of the criteria is the pre-
servation of lean (muscle) body weight, which is easier and
more effective to achieve with a ketogenic diet compared
to a low-calorie one [14, 15]. It has been shown that a
protein intake of approximately 1.2 g/kg body weight may
have benefits for muscle protection during weight loss by
influencing the intracellular regulation of muscle anabo-
lism and proteolysis [16]. It has also been established that
the amino acid composition of food protein can influence
the regulation of protein metabolism in skeletal muscles —
an increase in the level of branched-chain amino acids
during energy restriction can support gluconeogenesis,
protein synthesis, and also weaken nitrogen excretion and
proteolysis [17].

A 2017 study by C. Colica et al. [18] analyzed the short-
term effects of a very low-carbohydrate diet, with half of the
protein replaced by synthetic amino acids, on weight loss and
its safety in 40 obese subjects over three weeks. As a result, a
significant decrease in weight, fat mass and insulin levels was
found. There was no effect on the expression of the receptor
activated by peroxisomal proliferator-y and indicators of
cardiovascular diseases, which indicates the safety of this diet
during the studied period.

Therefore, the use of a short-term low-carbohydrate and
low-fat diet with additional use of amino acids to reduce body
weight can be an effective and promising method of body
weight correction.

The purpose of the study was to evaluate the efficacy of a
21-day low-carbohydrate and low-fat diet with the additional
use of an amino acid complex for weight loss.

Materials and methods

After receiving a signed informed consent form for enroll-
ment to a randomized controlled trial, 37 women aged from
19 to 42 years (average age is 32.8 * 1.4 years) were involved
in the study, who came for consultation at the Department of
Rehabilitation and Alternative Medicine of the Danylo Ha-
lytsky Lviv National Medical University during 2022—2023.
Inclusion criteria for the study were: female sex; presence of
excess body weight (BMI > 25 kg/m?), associated with a se-
dentary lifestyle (< 150 minutes of physical activity per week)
and unhealthy eating habits (high intake of saturated fats,
sugar, and insufficient consumption of vegetables and fruits);
absence of menopause; age between 18 and 45 years; absence
of severe comorbidities or mental disorders that could affect
body weight or eating behavior.

All patients suffered from obesity (body mass index
(BMI) 25.0—29.9 kg/m?), obesity I (BMI 30.0—34.9 kg/m?)
and II degrees (BMI 35.0—39.9 kg/m?).

The patients were examined in accordance with the pro-
tocols of the Ministry of Health of Ukraine and diagnosed
with obesity due to excess calories (E66.0). After that the
patients were divided into two groups — the experimental
group (EG) and the control group (CG). 19 women were
included in the EG, and 18 in the CG. Both groups were the
same age, body weight, and bioimpedance analysis results
(the relevant patient criteria were analyzed using Student’s
t-test). CG patients were offered weight loss with the help of
a hypocaloric Mediterranean diet (moderate calorie deficit —
10.0—20.0 % of the daily caloric intake, which was calculated
individually). EG patients were offered weight loss with the
help of a low-carbohydrate, low-fat diet with the additional
use of an amino acid complex. Patients were developed a
nutrition strategy with an individual amount of protein at the
rate of 1.2 g/kg, where half of the protein is recommended to
be consumed from food products (beef, veal, rabbit, turkey,
chicken, sea bass, pike, cod, flounder, hake, pollock), and
half — in the form of an amino acid complex. One sachet
of amino acids contained milk protein (7.0 g), amino acids
isoleucine, leucine, valine, lysine, methionine, threonine,
tryptophan, histidine, arginine, alanine, asparagine, gluta-
mine, glycine, proline, perine, tyrosine, taurine, cystine,
pyridoxine (all 3.0 g), also potassium, magnesium, L-car-
nitine, vanilla. Before use, it was recommended to dissolve
the contents of the sachet in water at room temperature. The
patients were also recommended to consume at least 600.0 g
of vegetables per day, divided into three meals. Daily mode-
rate physical activity was recommended to both groups of
patients. Duration of observation was 21 days.

The exclusion criteria of the study were normal body
weight, individual sensitivity to the components of the pro-
tein preparation, type 1 diabetes mellitus, gout, kidney di-
sease or any severe uncontrolled concomitant diseases, the
period of pregnancy or lactation.

Before and after the end of observation, anthropomet-
ric measurements (weight and height), measurements of
the main body volumes (chest volume (CV), waist volume
(WV), hip volume (HV)) were performed for all patients.
Also, each patient underwent a bioimpedance analysis using
Tanita BC-587 body composition analyzer scales (Tanita,
Japan) with determination of the patient’s body weight,
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BMI (kg/m?), bone mass (kg), muscle mass (kg), water
content (%), fat content (%), level of visceral (internal) fat
(units), basic metabolism (kcal), biological age (calcula-
ted on the basis of the body’s metabolic rate) (years). For
the study, we used indicators such as body fat percentage,
amount of muscle mass (kg) and level of visceral fat (units).
The upper normal limits for the percentage of adipose tissue
in the body in the studied age group are 25.0 % and less, the
level of visceral (internal) fat is 12 units and less were accep-
ted by using bioimpedance analysis.

Control of the presence and activity of ketosis in EG
patients was assessed in the urine using Acetontest (Norma,
Ukraine) test strips every day from the 3™ to the 21* day of
observation.

The obtained results were processed in Excel (Microsoft)
using descriptive statistics, the chi-square test for normality
assessment, and Student’s t-test (for comparing both abso-
lute value samples and percentage value samples). The results
were presented as M = m, where M is the arithmetic mean,
m is the standard error of the mean, and n is the number of
patients in the group. The difference was considered statisti-
cally significant if p < 0.05.

Results

The average body weight of EG patients at the begin-
ning of observation was 81.1 = 3.3 kg, which was not sig-
nificantly different from the average weight of CG patients
(84.7 £ 5.8 kg). After 21 days, the body weight of EG patients
was 75.8 = 3.2 kg, and CG was 81.4 £ 5.7 kg. On average,
in 21 days, the body weight of EG patients decreased by
5.4 + 0.4 kg, which is significantly more than that of CG
patients (3.3 = 0.6 kg, p < 0.05). In terms of percentage, body
weight loss in CG patients was 6.7 & 0.4 %, which is signifi-
cantly more than in CG (3.8 £ 0.7 %) (Table 1).

We found that the CV at the beginning of the observa-
tion was 98.8 £ 2.7 cm, which is not significantly different
from the CV in CG patients (102.1 = 4.6 cm, p > 0.05). At

the end of the follow-up, the CV in female patients was
equal to 94.6 £ 2.7 cm, and in the CG — 100.1 £ 4.5 cm.
The WV was statistically the same in both observation
groups (respectively, 81.4 = 4.1 cm and 90.1 + 4.8 cm,
p > 0.05). At the end of observation, the WV in patients with
EG and CG was equal to 77.2 + 4.0 cm and 88.1 + 4.6 cm,
respectively. HV in patients with EG was 104.3 + 2.8 cm
versus 112.5 + 3.1 cm in CG patients (p > 0.05). After
the end of the observation period, the HV was equal to
98.9 £ 2.6 cm versus 109.8 £ 3.0 cm in EG and CG, re-
spectively.

To evaluate the efficacy of the weight loss program, we
studied the change in the main body volumes in EG and CG
during the observation period (Table 2). CV in EG patients
decreased by 4.2 £ 0.2 cm (4.3 £ 0.4 %), which is signifi-
cantly more than in CG patients (1.9 £ 0.5cm (1.9 £ 0.4 %),
p < 0.05). The change of WV in EG patients was equal to
4.2+0.3cm (5.2 £0.2 %), which is significantly more than
in CG patients (2.0 £ 0.4 cm (2.2 £ 0.4 %), p < 0.05). HV
decreased in EG by 5.4 £ 0.4 cm (5.1 £ 0.3 %), which is
significantly less than in CG (2.7 £ 0.7 cm (2.3 £ 0.5 %),
p <0.05).

The amount of fat in the body according to the results
of bioimpedance analysis in EG patients was 39.7 £ 1.8 %
(33.1 £ 2.9 kg), in CG patients it was 39.2 £ 1.7 %
(34.6 = 3.8 kg). These indicators in both groups of patients
were not significantly different from each other (p > 0.05).
After completing the weight loss program, the amount of fat
in the body of EG patients was 36.8 = 1.7 % (28.6 = 2.5 kg),
and in CG patients it was 37.7 = 1.6 % (32.1 + 3.7 kg).
The degree of visceral obesity in both groups practical-
ly did not differ and amounted to 8.1 + 0.6 units against
8.3 + 0.8 units (p > 0.05). After completion of observation,
the degree of visceral obesity in EG patients was equal to
6.1 = 0.5 units, and in CG patients it was 7.4 + 0.8 units.
Muscle mass in both groups of patients was almost equal
and was 46.9 * 1.4 kg versus 48.1 + 2.1 kg in EG and CG

Table 1. Body weight at the beginning and at the end of observation and its change during observation

T o Experinl11e=n?|agl group, Contrll'o=l %oup, p
Initial body weight, kg 81.1+3.3 84.7+5.8 > 0.05
Final body weight, kg 75.8 + 3.2 81.4+57 -
Change of body weight, kg 5.4+04 3.3+0.6 <0.05
Change of body weight, % 6.7+0.4 3.8+0.7 <0.05

Table 2. Changes of the main body volumes of patients during the observation period

Experimental group,

Control group,

Indicator n=19 n=18 p
Change of chest volume, cm 42=+02 1.9+05 <0.05
Change of chest volume, % 43+04 1.9+04 <0.05
Change of waist volume, cm 42+0.3 20x04 <0.05
Change of waist volume, % 52+0.2 22+04 <0.05
Change of hip volume, cm 54+0.4 2.7 +07 < 0.05
Change of hip volume, % 51+0.3 23+05 <0.05
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Table 3. Changes of the results of bioimpedance analysis of patients during the observation period

T o Experinr1'e=nt1agl group, Contr:'o=l %oup, p
Change of the amount of body fat, kg 45+05 25+0.8 <0.05
Change of the amount of body fat, % 13.6 +0.8 7.0+x2.0 <0.05
Change of muscle mass, kg -1.0+0.3 1.2+£0.3 <0.05
Change of muscle mass, % -2.3x0.6 2607 <0.05
Change of the degree of visceral obesity, units 20=+02 09+0.3 <0.05

patients, respectively (p > 0.05). After 21 days, the muscle
mass of EG and CG patients was 47.9 *+ 1.4 kg versus
46.9 + 2.1 kg, respectively.

Evaluating the change in the amount of fat in the body
based on the results of bioimpedance analysis, we found
that in 21 days, it decreased on average by 4.5 = 0.5 kg
(13.6 £ 0.8 %) in patients with EG, which is significant-
ly more than in CG patients (2.5 £ 0.8 kg (7.0 £ 2.0 %),
p < 0.05). Muscle mass, on the contrary, in EG pa-
tients tended to increase — it increased by an average of
1.0 £ 0.3 kg (2.3 £0.6 %). In CG patients, muscle mass
mainly decreased by 1.2 £ 0.3 kg (2.6 £ 0.7 %). The dif-
ference between the obtained results in both groups was
significant (p < 0.05). The degree of visceral obesity among
EG patients decreased on average by 2.0 & 0.2 units, which
is significantly more than among CG patients (0.9 £ 0.3
units, p < 0.05). The results are shown in Table 3.

Discussion

Obesity, as a disease, remains one of the most pressing
issues in modern medicine, as evidenced by its significant
impact on global health [19]. Despite a general consensus
regarding the negative consequences of obesity, the effec-
tive treatment of this condition continues to be a subject of
debate among researchers [20]. According to WHO, obesity
is defined as “excessive or abnormal fat accumulation that
presents a risk to health” [21], and it is a major risk factor
for the development of cardiovascular diseases, T2DM, and
other conditions [22].

Current guidelines emphasize a comprehensive approach
that includes reducing caloric intake, increasing physical ac-
tivity, and changing lifestyle habits [23]. However, numerous
studies show that these approaches often fail to deliver rapid
weight loss, which is critical for maintaining patient motiva-
tion. This creates a demand for alternative, short-term diets
that yield quick results. One such diet is a low-carbohydrate,
high-protein diet, which promotes rapid glycogen mobiliza-
tion and induces ketosis [24].

In our study, it was shown that the use of a low-carbohy-
drate diet combined with an amino acid supplement resulted
in significantly greater weight loss and reduction in body
measurements over 21 days compared to the Mediterranean
hypocaloric diet. This is consistent with other studies, which
also highlight the advantages of low-carbohydrate diets for
short-term weight correction [25]. However, it is important
to note that such a diet may have its limitations and side
effects, including negative effects on blood lipid profiles or
micronutrient deficiencies [26, 27].

Long-term adherence to a low-carbohydrate diet may
also present challenges due to potential social restrictions and
the difficulty of maintaining such a regimen in real life [28].
This raises the question of developing combined diets that
include “slow” carbohydrates to balance rapid weight loss
with the sustainability of long-term results. Additionally, in-
dividual patient characteristics play an important role in diet
selection. For patients with insulin resistance or metabolic
syndrome, low-carbohydrate diets may be more effective in
controlling glucose and insulin levels [29], while others may
respond better to more balanced approaches, such as the
Mediterranean diet, which reduces cardiovascular risks [30].

Furthermore, bioimpedance analysis results indicated
that the low-carbohydrate diet not only reduced body fat but
also promoted an increase in muscle mass, which is impor-
tant for maintaining physical activity during weight loss. This
is a significant advantage compared to classic hypocaloric
diets, where muscle mass loss often occurs [1]. However,
additional studies are needed to determine the long-term
effects and safety of such a diet, particularly concerning its
impact on metabolic markers and overall health.

Thus, the short-term use of a low-carbohydrate diet with
an amino acid complex may be an effective tool for rapid
weight correction; however, its long-term safety and effec-
tiveness require further research.

Conclusions

Over 21 days, a statistically significant reduction in body
weight was observed in patients following a low-carbohy-
drate, low-fat diet with high protein intake. The average
weight loss in this group was 5.4 + 0.4 kg, which was sig-
nificantly greater than in the group of patients following the
Mediterranean diet (3.3 £ 0.6 kg).

Additionally, the experimental group showed a substan-
tial reduction in body measurements, including chest cir-
cumference (—4.2 cm), waist circumference (—4.2 cm), and
hip circumference (—5.4 cm), which were significantly grea-
ter compared to the control group (—1.9, —2.0, and —2.7 cm,
respectively). Bioimpedance analysis results also revealed a
significant reduction in fat mass (—4.5 kg) and visceral fat
index (—2.0 units) in the experimental group, while there was
an increase in muscle mass by 1.0 kg compared to baseline
measurements. These results were significantly greater than
those observed in the control group.

Thus, the 21-day low-carbohydrate, low-fat diet with ad-
ditional amino acid supplementation proved to be effective in
reducing body weight and improving body composition, par-
ticularly by decreasing fat mass and preserving muscle mass.
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Geansiesa C.!, MeaeHko C.2 Gapmara M., Aewwyk $1.", Slurok B.?, Aomeriko C.’
" AbBIBCbK HALIOHQABH MEANYHK YHIBEPCUTET iMeHi AQHUAQ [aAmLbKOro, M. /A\bBIB, YKpaiHQ
2 BYKOBUHCBKINA AEPXKQBHU MEANYHWI YHIBEPCUTET, M. YepHiBLyi, YKpaiHa

OuiHKa ePeKTUBHOCTi HU3bKOBYIAEBOAHOT TA HU3bKOXXUPOBOI AiETU
3 AOAGTKOBUM BUKOPUCTAHHAM AMIHOKUCAOT AAS 3HUKEHHSI MACU TIAG

Pestome. Axmyaavnicmp. OXupiHHs € OQHIEI0 3 HArOCTPIiLIMX
Mpo0JIeM OXOPOHHU 3M0pOB’sl. Po3pobiaeHo uncieHHi Metoau 60-
POTHOM 3 HAIMiIPHOIO MacoIO Tijla, ajie iCHYIoUi cTpaTerii He Mpu-
BOJISITh JIO TTOCTIHOI Ta MPOTOPILIIHOT BTPATH Baru, IesiKi 3 HUX
MaroTh HU3KY IIPOTUIIOKA3aHb i TOOIYHUX eekTiB. ToMy mocTiitHO
BEIyThCS MOIIYKM HOBUX METOMIB KOpeKiii Macu Tina. [lepcrex-
THUBHOIO € KOPOTKOCTPOKOBA HU3bKOBYIJIEBOIHA Ta HU3bKOXMPOBA
Mi€Ta 3 TOAATKOBUM BUKOPHUCTAaHHSIM aMiHOKMCIIOT. Mema: OlliHY-
TU e(PeKTUBHICTh 21-IeHHOI HU3bKOBYIJIEBOAHOI Ta HU3BKOXKMU-
POBOI Ii€TU 3 TOAATKOBUM BUKOPUCTAHHSIM aMiHOKMCIOTHOTO
KOMILIEKCY [UIsl CXynHeHHsI. Mamepiaau ma memoou. Y NOCTiIKeH-
Hi B3sUIM yJacTh 37 XKiHOK i3 iarHo30M 0XXMpiHHS. [lalieHToK BuU-
MagKOBUM YNHOM PO3IUTAIM Ha IBi TPYIU — €KCIIEPUMEHTAIbHY
(n = 19) Ta xoHTpOIBHY (n = 18); BiK, Maca Tija it pe3yapTaTu 6io-
iMIIeIaHCHOT'O aHaJli3y B HUX OyJIM OMHAKOBI. Y KOHTPOJIbHIl rpymi
MpU3HavYaIu TIMOKaJOPiiHY cepea3eMHOMOPCHKY TI€TY, B €KC-
MePUMEHTANIbHI — HU3bKOBYIJIEBOIHY Ta HU3bKOXHUPOBY IIETY
3 10AaTKOBMM BMKOPHCTAHHSIM aMiHOKUCJIOTHOTO KOMILUIEKCY.
TpuBanicTb criocTepexXeHHs: craHoBuIa 21 neHb. 1o Ta micis iioro

3aBepUICHHS BCiM Malli€HTaM ITPOBOIMUIN aHTPOIIOMETPUYIHI BUMi-
proBaHHs. Pezyasmamu. Yepes 21 neHb B eKCiepuMeHTaIbHIN rpyTi
crnocTepiranaocst OiJibllie 3HUXKEHHSI MacH Tijla MOPiBHSIHO 3 KOH-
TposibHOIO (6,7 + 0,4 % npotu 3,8 0,7 %, p < 0,05) Ta mapameTpin
Tiia (OKpyXHicTb rpyneit: 4,3 £ 0,4 % ta 1,9 £ 0,4 %, OKpyXHiCTh
taii: 5,2 £0,2 % i 2,2 £ 0,4 %, okpyxHictb creron: 5,1 £ 0,3 %
npotu 2,3 = 0,5 %, yci p < 0,05). Y wiii rpyni Takox Big3HaYeHO
OiJIblie 3MEHIIEHHsT XXUpoBoi TKanuuu (13,6 £ 0,8 %17,0 £2,0 %,
p < 0,05) Ta ctyneHs BicuepanbHoro oxxupinHs (2,0 £ 0,2 oguHMI
i1 0,9 + 0,3 ogunuwi, p < 0,05), a KiabKiCTh M’SI30BOI TKAHUHU,
HaBnaku, 3pocia (—2,3 £ 0,6 % nportu 2,6 £ 0,7 %, p < 0,05).
Bucnoexu. Crioctepiranocst BiporiiHO Oiibllle 3HUKEHHSI Macu
TiJla, OCHOBHMX ITapaMeTpiB TiJia, OiJibllle 3MEHILIEHHS KUPOBOI
TKaHWHM ¥ CTYIEHs BiCLiepaJlbHOTO OXMPiHHS B MALi€HTIB, SIKi
NOTPUMYBAIUCS HU3bKOBYIJIEBOAHOI Ta HU3bKOXMPOBOI TiETU 3
ITIOTATKOBUM BUKOPUCTAHHSIM aMiHOKKCIIOT, TIOPiBHSIHO 3 0c0o0a-
MU, SIKi Xap4uyBaJIMCsI 3a 3araJIbHOMPUITHSTOIO METOUKOIO.
Ki11090Bi cJ10Ba: oxxupiHHA; HOpMai3allis Macy Tijla; KETOTEHHA
nierta; 6ioiMIIeaHCHUI aHali3
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Assessment of histopathologic response
fo neoadjuvant treatment
in rectal adenocarcinoma

Abstract. Background. There is a significant variability in histopathologic response in patients with rectal carcino-
ma treated by neoadjuvant therapy and total mesorectal excision. Patients achieving pathologic complete response
generally have improved survival outcomes and reduced recurrence rates. Accurate assessment of treatment
response is therefore essential to guide subsequent therapeutic decisions, including organ-preserving strategies
or local excision. The purpose of this retrospective study is to assess histopathologic response in correlation with
several clinicopathologic prognostic factors in patients with rectal carcinoma who received neoadjuvant therapy
followed by total mesorectal resection. Materials and methods. A retrospective study included patients with lo-
calized rectal carcinoma treated by neoadjuvant therapy followed by total mesorectal excision. Multinomial logistic
regression was performed with tumor regression grade as the dependent variable and clinicopathologic features as
predictors. A p-value < 0.05 was considered statistically significant. Results. A total of 112 patients were encom-
passed, 64 % were men. The mean age was 61.1 years (SD 12.0). Pathologic complete response was observed in
17.86 % of patients. Significant associations were found between tumor regression grade and circumferential margin
status (p = 0.009), histologic grade (p = 0.001), post-operative T stage (p = 0.001), perineural invasion (p = 0.001),
and preoperative T stage (p = 0.008). Recurrence was seen in 12.5 % of patients, with significant associations
for post-neoadjuvant T stage (p = 0.001), circumferential margin status (p < 0.0001), histological grade (p = 0.04),
perineural invasion (p = 0.004), treatment interval (p = 0.02), and tumor regression grade (p = 0.002). Conclusions.
Circumferential margin status, histologic grade, perineural invasion, preoperative T stage, and post-neoadjuvant T

stage are significant independent predictors of different pathologic responses.
Keywords: rectal cancer; pathologic complete response; neoadjuvant therapy; pathologic prognostic factors

Introduction

Rectal cancer is a major global health concern. It is the
second most common malignancy of the large intestine after
colonic cancer and remains a leading cause of cancer-related
mortality. In 2022, an estimated 729,833 new cases of rectal
cancer were reported worldwide, ranking it as the eighth most
prevalent cancer and the tenth most common cause of can-
cer-related death globally [1]. In Iraq, the incidence rates of
colorectal carcinoma were 7.3 per 100,000 in women and 10.8
per 100,000 in men. According to the GLOBOCAN project,
colorectal cancer was the third most common cancer in Iraq
in 2022, with 2,320 newly diagnosed cases [2, 3].

Currently, neoadjuvant therapy is recommended for pa-
tients with rectal adenocarcinoma, particularly those pre-
senting with T3 or T4 tumors or suspected regional lymph
node metastasis [4]. The National Comprehensive Cancer
Network (NCCN) and the National Institute for Clinical
Excellence (NICE) guidelines recommend preoperative neo-

adjuvant treatment in high-risk patients with operable rectal
cancer. This approach, with an interval before surgery, redu-
ces tumor size and improves surgical outcomes [5].
Preoperative chemoradiotherapy is now considered the
standard treatment for locally advanced middle and lower
rectal cancers. It is associated with significant tumor shrin-
kage, inhibition of local invasion, higher resectability rates,
greater chances of sphincter preservation, reduced iatro-
genic dissemination, lower local recurrence rates, and an
increased probability of achieving pathologic complete re-
sponse (pCR) [6]. Current evidence suggests that pCR after
neoadjuvant chemoradiation and surgery correlates with im-
proved long-term survival in rectal adenocarcinoma patients,
although the risks of recurrence and mortality remain [7].
Several classification systems have been established to
evaluate histopathologic response after neoadjuvant treat-
ment. These systems, such as the Mandard and the American
Joint Committee on Cancer (AJCC) classifications, assess
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tumor regression from complete response to poor response,
thus providing valuable prognostic information regarding
survival and recurrence [8]. The AJCC classification remains
the most widely applied system [9]. It defines the response
categories as follows: 0) complete response, with no detec-
table cancer cells; 1) moderate response, with only small
nests or isolated cancer cells; 2) minimal response, with
residual tumor and predominant fibrosis; and 3) poor re-
sponse, with minimal or no regression.

Patients achieving pCR generally have improved survival
outcomes and reduced recurrence rates. Accurate assessment
of treatment response is therefore essential to guide sub-
sequent therapeutic decisions, including organ-preserving
strategies or local excision [10].

The purpose of this study is to assess the pathologic re-
sponse and its correlation with various prognostic histo-
pathologic parameters in patients with rectal adenocarcino-
ma who received neoadjuvant therapy.

Materials and methods

A retrospective study was done for patients with locally ad-
vanced rectal cancer that were managed in Baghdad Teaching
Hospital during 2019 and 2020. All patients were diagnosed
by rectal adenocarcinoma with clinical stage 11 (T3-T4 and no
lymph node involvement) or stage 111 (any T with lymph node
involvement), verified by radiologic tests, received pre-neoad-
juvant therapy and then removed surgically by total mesorectal
resection and confirmed by histopathologic examination and
all the patients are on follow-up routinely.

Patients with unresectable rectal tumor, distant metasta-
sis and concomitant malignancies were excluded from study.
The revision of all hematoxylin and eosin and immunohisto-
chemistry slides of all selected cases were reviewed by three
histopathologist, subsequently several prognostic factors
were evaluated like age of patients, gender, post-neoadjuvant
T and lymph node statements, perivascular and perineural
invasions, circumferential resection margins, histopathologic
grading and assessment of tumor regression grade.

The clinical preoperative staging was taken from archives of
patients in Baghdad Teaching Hospital after approval of pro-
tocol by Baghdad Faculty of Medicine ethics committee. The
American Joint Committee on Cancer classification was de-
pended in classification and evaluation of pathologic response
as (0, 1, 2 and 3), arrange from complete to poor response
by assessment presence or absence of cancer cells, if present
assess them whether single, nests or sheets and evaluation of
fibrosis at site of tumor. Grading of rectal adenocarcinoma
is set on the proportion of tumor cells that make glands and
composed of G1, G2, G3 and G4 (> 95 % gland formation,
50—95 % gland formation, < 50 % gland formation and no
glands formation or mucin) respectively naming well, mode-
rately, poorly differentiated and undifferentiated subsequently
[11]. Lymphovascular and perineural invasions are well de-
fined prognostic factors and related with metastasis and recur-
rence of tumor. All perineural and vessels invasion (lymphatic,
arterial and venous) had been reported with all sizes of vascular
involvements and whether intramural or extramural [12].

The radial margin is evaluated and it is represented soft
tissue adventitia nearest to the deepest point of tumor pene-
tration. The lower part of rectum is completely extraperi-

toneal and here the radial margin is extending circumfe-
rentially and it is called as the circumferential radial margin.
Re-assessment of radial margins was done and it is consi-
dered as positive if the tumor cells is < or I mm from inked
non-peritonealized surface and negative if > 1 mm from
inked non-peritonealized surface. Evaluation of post-neo-
adjuvant pathologic tumor extension (yp) (TO, Tis, T1, T2,
T3 and T4) and harvested lymph nodes (ypN). Detecting
recurrence of tumor in these patients was made by serum
measuring of carcinoembryonic antigen (CEA), the level
of this tumor marker is critical for early detection of recur-
rent rectal tumor, both Europe and North America national
guidelines advised measuring CEA for follow up of patients
with rectal carcinoma [13].

Pelvic magnetic resonance imaging (MRI) is an impor-
tant tool for clinical staging of rectal carcinoma, giving full
details about extension of tumor, relation to mesorectal fas-
cia, whether surrounding structures are involved or not and
identification of lymph node involvement, also it is impor-
tant in detection of metastasis and recurrence, so it affects
therapeutic strategies. Computed tomography of the abdo-
men, chest, and pelvis also had been used for recognition of
metastasis and recurrence. The clinical T stage, N stage and
sites of recurrence and metastasis were assessed by a radio-
logist with 5 years of experience or more [14].

Statistical analyses was performed using Jamovi and R
and they were performed using Fisher’s exact test for cate-
gorical variables due to small subgroup counts. Continuous
variables were compared using independent sample t-test
and analyzed using Spearman’s rank correlation to assess
associations. Multinomial logistic regression was applied to
identify independent predictors of tumor regression grade.
A p-value < 0.05 was considered statistically significant.

Ethical approval. The study was approved by the hu-
man ethics committee of College of Medicine, University
of Baghdad. Everyone who took part in the study was told
about it and asked to sign a consent form. The patient was
also guaranteed that his information would be kept private.

Results
Baseline clinicopathologic characteristics
of patients with rectal adenocarcinoma

The results showed that the average age of patients was
61.1 £ 12.0 years, with a range between 22—82 years, as males
constituted 64.2 % and females 35.8 %. As for the stage be-
fore the operation, it was 42.9 % of patients in the second
stage, compared to 57.1 % in the third stage (Table 1). As
for the stage T, it appeared that 6.3 % were in the T1 stage,
16 % in T2, 58.9 % in T3, and 18.8 % in T4. After the initial
treatment (neoadjuvant), the percentage decreased clearly
asitwas 17 % in TO, 18.8 % in T1, 23.2 % in T2, and 35.7 %
in T3, while T4 reached 5.3 %. As for the lymph nodes after
treatment, it showed that 52.7 % were negative (N0) and
47.3 % positive (N1).

It was also found that the vascular lymphatic invasion
was negative in 67.9 % of patients and positively at 32.1 %,
while the neurological-ocean invasion was negative in 81.3 %
and positively in 18.7 %. In terms of the degree of textile dif-
ferentiation, 17.8 % showed a full response without residue
and residues, 42.9 % high-discrimination tumors, 33.9 %
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medium differentiation, and 5.4 % weak differentiation. As
for the condition of the peripheral margin, it was negative in
90.2 % of patients and positive in 9.8 %.

Distribution of clinical and histopathologic
features by gender with corresponding p-values
The results of the statistical analysis showed that there
are no moral differences between males and females in most
clinical and strategic properties, including the stage before
the operation, the T stage before and after the initial treat-
ment, the condition of the lymph nodes after treatment,
the lymphatic-vascular invasion, the neurological-ocean

invasion, the degree of tissue distinction, and the state of the
peripheral margin (p > 0.05). On the other hand, there was a
moral statistical difference in the variable of treatment-surgi-
cal period, as the percentage of patients who underwent sur-
gery in less than 8 weeks after initial treatment was 100 % of
males in exchange for not registering any female condition,
while the percentage in the category (8—12 weeks) reached
60.8 % in males and 39.2 % in females (p = 0.013). These re-
sults indicate that the gender differences were not prominent
except for the period between initial treatment and surgery,
which may reflect differences in the response or the clinical
procedures followed (Table 2).

Table 1. Distribution of demographic and histopathologic variables before and after neoadjuvant therapy

Variable

Summary

Age (years)

Mean + SD: 61.1 + 12.0; median (range): 61 (22—-82)

Sex

Male: 72 (64.2 %), female: 40 (35.8 %)

Preoperative stage

Stage 2: 48 (42.9 %), stage 3: 64 (57.1 %)

Preoperative T stage

T1:7 (6.3 %), T2: 18 (16 %), T3: 66 (58.9 %), T4: 21 (18.8 %)

Post-neoadjuvant T stage

TO: 19 (17.0 %), T1: 21 (18.8 %), T2: 26 (23.2 %), T3: 40 (35.7 %), T4: 6 (5.3 %)

Post-neoadjuvant N status

NO: 59 (52.7 %), N1: 53 (47.3 %)

Lymphovascular invasion

Negative: 76 (67.9 %), positive: 36 (32.1 %)

Perineural invasion

Negative: 91 (81.3 %), positive: 21 (18.7 %)

Histologic grade

No residual: 20 (17.8 %), well differentiated: 48 (42.9 %), moderately differentiated:
38 (33.9 %), poorly differentiated: 6 (5.4 %)

Circumferential margin

Negative: 101 (90.2 %), positive: 11 (9.8 %)

Table 2. Association between clinicopathologic variables and patient sex, n (%)

Variable Subcategory Male Female p-value
Preoperative stage 2 31 (64.6) 17 (35.4) 1.000
3 41 (64.1) 23 (35.9)
1 4 (57.1) 3 (42.9) 0.930
. 2 11 (61.1) 7 (38.9)
Preoperative T 3 44 (66.7) 22 (33.3)
4 13 (61.9) 8 (38.1)
TO 12 (63.2) 7 (36.8) 0.191
T1 12 (57.1) 9 (42.9)
Post-neoadjuvant T T2 21 (80.8) 5(19.2)
T3 25 (62.5) 15 (37.5)
T4 2(33.3) 4 (66.7)
. NO 37 (62.7) 22 (37.3) 0.866
Post-neoadjuvant N N1 35 (66.0) 18 (34.0)
Lymphovascular Negative 47 (61 8) 29 (38.2) 0.528
invasion Positive 25 (69.4) 11 (30.6)
Perineural invasion Negative 57 (62.6) 34 (37.4) 0.614
Positive 15 (71.4) 6 (28.6)
No residual 13 (65.0) 7 (35.0) 0.063
Grade Well differentiated 29 (60.4) 19 (39.6)
Moderate differentiated 28 (79.2) 10 (20.8)
Poorly differentiated 2 (38.3) 4 (66.7)
. . . Negative 65 (64.4) 36 (35.6) 1.000
Circumferential margin Positive 7 (63.6) 4 (36.4)
Interval < 8 weeks 10 (100.0) 0(0.0) 0.013
8—12 weeks 62 (60.8) 40 (39.2)
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Distribution of tumor regression grades
(G0-G3) in relation to histopathologic
and staging parameters

The results showed that there are moral connections
between the degree of tumor response and a number of
textile and clinical variables (Table 3). It was found that
the condition of the peripheral margin was clearly linked
to the degree of response, as patients with negative margins
showed higher proportions than the full or partial response
compared to positive margins (p = 0.009). The degree of
histological distinction was also associated with the degree
of response strongly, as almost all patients with a full re-
sponse were within the “No remains” group, while medium
and weak tumors showed higher levels of partial or weak
response (p = 0.001). The peripheral nervous invasion was
also an effective factor, as it was morally associated with the
response (p = 0.001). Likewise, both T stage and T phase
and after the operation showed a clear correlation with the
degree of response.

The full response was more common in patients clas-
sified TO after initial treatment, while weak response rates
increased with the higher stages (p = 0.001 and p = 0.008,
respectively). On the other hand, both the lymphatic-vas-
cular invasion, the lymph nodes after the operation and the
tumor stage before the operation did not appear statistically
significant differences (p > 0.05).

Correlation coefficients and significance
levels (R/p-value) for tumor regression grade
in relation to selected parameters

The results of the cycle analysis showed that the degree
of tumor slope showed a strong moral relationship with the
T preoperative stage (R =0.367, p < 0.001) and T phase after
initial treatment (R = 0.601, p < 0.001), indicating that both
phases represent major indicators on the tumor response to
treatment. On the other hand, the age, N, did not appear
after treatment, or lymphatic-vascular invasion with statis-
tical significance with the degree of response (p > 0.05). It
also turned out that the peripheral nervous invasion and the
treatment period-surgical period were not morally related
to the degree of response (Table 4). These results support
the role of the tissue properties associated with the tumor
stage as more important predictive factors compared to other
clinical factors.

Comparison of predictors for near complete
(G1), partial (G2), and poor (G3) responses
relative to complete response (G0)

The results of the multiple logistical slope showed that
the response close to the full (G1) was morally associated
with the tumor stage before the operation, where the T2 and
T3 stages were less likely to achieve a close response from
the full compared to T1 (p < 0.001), while the age, gender or

Table 3. Association between clinicopathologic variables and tumor regression grade, n (%)

GO: G1: near . . .

Category Subcategory f:slgglr?;: f:sfggféz ?f;gj;ﬂi' ggbgzg; p-value
Circumferential Negative 19 (18.8) 27 (26.7) 49 (48.5) 6 (5.9) 0.000
margin Positive 1(9.1) 2(18.2) 4 (36.4) 4 (36.4)

No residual 17 (89.5) 0 (0.0) 1(5.3) 1(5.3)
Well differentiated 2(4.2) 15 (31.2) 30 (62.5) 1(2.1)
Grade - - 0.001
Moderate differentiated 1(2.6) 14 (35.9) 18 (46.2) 6 (15.4)
Poorly differentiated 0 (0.0) 0 (0.0) 4 (66.7) 2 (33.3)
Perineural Negative 20 (22.0) 25 (27.5) 44 (48.4) 2(2.2) 0.001
Invasion Positive 0 (0.0) 4 (19.0) 9 (42.9) 8(38.1)
Lymphovascular Negative 14 (18.4) 18 (23.7) 38 (50.0) 6 (7.9) 0.7701
invasion Positive 6 (16.7) 11 (30.6) 15 (41.7) 4(11.1)
. NO 11 (18.6) 19 (32.2) 26 (44.1) 3(5.1)
Post-operative N 0.2306
N1 9(17.0) 10 (18.9) 27 (50.9) 7 (13.2)
TO 18 (94.7) 1(5.3) 0 (0.0) 0 (0.0)
T1 1(4.8) 9 (42.9) 11 (52.4) 0 (0.0)
Post-operative T T2 0 (0.0) 10 (38.5) 12 (46.2) 4 (15.4) 0.001
T3 0(0.0) 8 (20.0) 28 (70.0) 4 (10.0)
T4 1(16.7) 1(16.7) 2(33.3) 2(33.3)
T 1(14.3) 3 (42.9) 3 (42.9) 0(0.0)
. T2 7 (38.9) 6 (33.3) 5(27.8) 0(0.0)
Preoperative T 0.0083
T3 12 (17.9) 18 (26.9) 32 (47.8) 5(7.5)
T4 0 (0.0) 2(10.0) 13 (65.0) 5 (25.0)
Preoperative Stage 2 8(16.7) 18 (37.5) 20 (41.7) 2(4.2) 0.0676
stage Stage 3 12 (18.8) 11 (17.2) 33 (51.6) 8 (12.5)
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clinical stage before the operation had no moral effect. As for
the partial response (G2), it showed an association with age
(p =0.044), as the increase in age was associated with an in-
crease in the possibility of partial response, in addition to the
effect of T2, T3 and T4 stages compared to T1 (p < 0.001).
As for the weak response (G3), it was morally associated with
sex (p < 0.001), as the patient was a female worker who was
reducing the possibility of full response, as well as clearly
associated with the stages T2, T3, and T4 before the opera-
tion (p < 0.001). These results confirm that the preoperation
tissue stage represents the most important factor in predicting
the degree of response of the tumor, followed by age and sex
with a lesser extent (Table 5).

Comparison of preoperative, postoperative,
and pathological factors with outcome (yes/no)
The results of the analysis showed that the preoperation
(stage 2 against stage 3) as well as T preoperative classifi-
cation was not morally related to the result, while the trai-
ning T after the operation showed a clear moral relationship
(p = 0.0012) as the positive rate increased significantly in
patients with T4 (66.7 %). As for the lymph nodes after the
operation, it showed a tendency to link without statistical
significance (p = 0.0840). The vascular lymphatic invasion
did not have any moral effect (p = 1.000), while the peri-
pheral nervous invasion had a moral correlation (p = 0.0045)
with a high rate of positivity when it was (33.3 compared to

Table 4. Correlation between tumor regression grade and clinicopathologic variables

Tumor . Lympho- -
Variables re%r;sds;on age | Preonerative :rﬂus:w:to T :J}ﬁ‘v:.?{'u :’:‘f:s‘:':l: P.ﬁ'JL‘S.“J.? ' |nterva
Tumor regression _
grade
Age 0.138/0.171 -
Preoperative T 0.367/< 0.001| 0.067/0.508 -
Post-neoadjuvant T |0.601/<0.001| 0.078/0.439 |0.611/< 0.001 -
Post-neoadjuvant N | 0.128/0.204 |-0.167/0.096 | -0.114/0.260 | 0.081/0.424 -
:;“(,’;‘gi'c‘,‘r""as"”'ar 0.035/0.731 |~0.070/0.489 | 0.054/0.590 | 0.132/0.190 | 0.136/0.179 -
Perineural invasion | 0.031/0.763 | 0.065/0.530 | 0.135/0.179 | 0.027/0.789 | 0.065/0.520 | 0.065/0.520 -
Interval -0.038/0.706 | -0.025/0.804 | 0.049/0.626 | 0.080/0.430 |-0.056/0.582 |-0.056/0.582 | 0.140/0.165 -
Table 5. Multinomial logistic regression analysis of predictors of tumor regression grade
Comparison Predictor Estimate SE V4 p-value
Intercept 13.5457 1.4330 9.4525 < 0.001
Age 0.0316 0.0276 1.1444 0.252
G1: near complete Female-male —-0.0629 0.6910 -0.0910 0.927
response — GO: Stage 3-2 —-0.6971 0.7403 -0.9417 0.346
complete response Preoperative T2—1 ~15.0671 0.9309 ~16.1854 < 0.001
Preoperative T3—1 -14.7032 0.7697 -19.1021 <0.001
Preoperative T4—1 1.1267 0.7814 1.4419 0.149
Intercept 11.0966 1.3968 7.9440 < 0.001
Age 0.0543 0.0269 2.0177 0.044
G2: partial Female-male —0.3966 0.6643 —-0.5971 0.550
response — GO: Stage 3-2 0.9576 0.7000 1.3680 0.171
complete response Preoperative T2—1 ~15.4592 0.9810 ~15.7581 < 0.001
Preoperative T3—1 -13.6285 0.7587 -17.9623 < 0.001
Preoperative T4-1 3.4657 0.7225 4.7966 < 0.001
Intercept -16.8173 1.8770 —8.9598 < 0.001
Age 0.0742 0.0478 1.5538 0.120
G3: poor response — Female-male -19.8121 1.14e0 -8 < 0.001
GO: complete Stage 3-2 2.4473 1.3160 1.8597 0.063
response Preoperative T2—1 ~18.1131 1.92e~11 —9.42e—11 <0.001
Preoperative T3-1 10.0221 1.2947 7.7410 < 0.001
Preoperative T4-1 28.6110 0.7732 37.0034 < 0.001
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7.7 %). The analysis also indicated that the degree of tumor
distinction was statistically significant (p = 0.0486), as the
highest proportions of positivity in the tumors were observed
and weak (Table 6).

A strong moral effect of the circular margin (p < 0.0001)
also appeared, as the positive edges were associated with a
high rate of the result (63.6 %). The interval between surgical
and radiotherapy indicated that the periods of less than 8
weeks were linked to the high rate of positivity (40 %) com-
pared to the longer periods (p = 0.0212). Finally, the evalu-
ation of the degree of tumor reflux (TRG) showed a statisti-
cally significant connection (p = 0.0023) with a significant
increase in the rate of positive in patients with TRG3 (50 %)
compared to other groups.

Discussion

Many studies have described histopathologic assessment
in patients with locally advanced rectal adenocarcinoma
treated with neoadjuvant therapy before surgical resection,
in correlation with various clinicopathologic prognostic fac-

tors. The sociodemographic features of the current cohort
are comparable to those reported in the literature, with a
mean age of 61.1 years and a predominance of males (66 %)
[15, 16]. There were no statistically significant gender-based
differences in the pathological factors of interest (p > 0.05).
In this study, the frequency of pathologic complete re-
sponse (pCR) was 18.8 %, which is in line with previously
published studies. For instance, L. Cadili et al. [17], in a
comparable cohort with 17-year follow-up, reported a pCR
rate of 13.2 %. Other studies involving larger cohorts, such as
F. Shahabi et al. [7] (696 patients) and Y. Tan et al. [18] (401,
323, and 6555 patients), demonstrated pCR rates of 23.7 and
20.5 %, respectively. Pathologic complete or near-complete
responses have been strongly associated with improved sur-
vival outcomes and reduced local recurrence rates [17, 18].
Tumor regression in this study was significantly asso-
ciated with circumferential resection margin (CRM) in-
volvement (p = 0.009). Similar findings were reported by
other authors, who showed that patients with complete or
near-complete response had significantly lower CRM in-

Table 6. Association between clinicopathological characteristics and study outcome

Category Subcategory No, n (%) Yes, n (%) p-value
. Stage 2 44 (91.7) 4 (8.3)
Preoperative stage 0.3873
Stage 3 54 (84.4) 10 (15.6)
T 7 (100.0) 0 (0.0)
. T2 17 (94.4) 1(5.6)
Preoperative T 0.2267
T3 60 (88.2) 8(11.8)
T4 16 (76.2) 5(23.8)
TO 18 (94.7) 1(5.3)
T1 20 (95.2) 1(4.8)
Post-operative T T2 23 (88.5) 3(11.5) 0.0012
T3 34 (87.2) 5(12.8)
T4 2(33.3) 4 (66.7)
. NO 55 (93.2) 4 (6.8)
Post-operative N 0.0840
N1 43 (81.1) 10 (18.9)
invasion Positive 32 (88.9) 4(11.1) '
. . . Negative 84 (92.3) 7(7.7)
Perineural invasion — 0.0045
Positive 14 (66.7) 7 (33.3)
No residual 19 (95.0) 1(5.0)
Well differentiated 45 (93.8) 3(6.2)
Grade - - 0.0486
Moderately differentiated 29 (78.4) 8 (21.6)
Poorly differentiated 4 (66.7) 2(33.3)
. . . Negative 94 (93.1) 7 (6.9)
Circumferential margin — 0.0000
Positive 4 (36.4) 7 (63.6)
< 8 weeks 6 (60.0) 4 (40.0)
Interval 0.0212
8—12 weeks 92 (90.2) 10 (9.8)
GO 19 (95.0) 1(5.0)
. G1 26 (89.7) 3(10.3)
Tumor regression grade 0.0023
G2 48 (90.6) 5(9.4)
G3 5 (50.0) 5 (50.0)
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volvement compared to those with no or partial response
(p =0.003) [19]. These results also agree with L. Zhou et al.
[20], confirming that achieving negative margins is crucial
to improving oncologic outcomes by reducing the risks of
residual tumor, metastasis, and recurrence [21]. In this study,
poor pathologic response was more frequent in patients with
positive resection margins. It is worth noting the importance
of proper specimen handling, such as pinning the rectal tu-
mor specimen on a corkboard, to minimize shrinkage and
ensure accurate margin assessment [22].

Poorly differentiated tumors in this study showed lower
pathologic response rates to neoadjuvant treatment com-
pared with well-differentiated tumors [23]. Although sub-
jectivity in grading glandular formation can sometimes in-
troduce observer bias, poorly differentiated tumors typically
present less room for diagnostic error. Moreover, pathologic
stage after neoadjuvant therapy was found to be a stronger
predictor of recurrence and survival outcomes compared with
clinical stage [24].

Preoperative chemoradiotherapy was associated with
remarkable tumor downstaging in this cohort. Clinical T
stages were distributed as cpT1 (6.3 %), cpI2 (16.0 %),
cpl3 (58.9 %), and cpl4 (18.8 %), while the corresponding
post-treatment pathologic stages were ypI0 (17.0 %), ypI'l
(18.8 %), ypI2 (23.2 %), ypI'3 (35.7 %), and ypI'4 (5.3 %).
These findings are in line with those of E. Kasheri et al. [25]
and M. Duzova et al. [26]. Tumor downstaging has consistent-
ly been shown to correlate with improved survival outcomes
[10]. Careful examination of the entire scarred area is essential,
particularly when microscopic tumor cells are not readily de-
tectable. In such cases, cutting additional levels of tissue blocks
is recommended to exclude residual tumor foci [27].

In this study, tumor regression was significantly associa-
ted with both preoperative and postoperative tumor stage
(p = 0.0083 and p = 0.001, respectively), findings that are
consistent with prior studies [28]. Poor histopathologic
responses were more frequently observed in patients with
higher preoperative tumor stages. The variability in pCR and
near-complete response rates reported across studies may be
attributed to differences in tissue processing, dissection, and
pathological assessment methods. Despite this variability,
pCR status has consistently been associated with lower local
recurrence rates and improved survival outcomes in multiple
studies and randomized trials.

Lymphovascular invasion (LVI) and perineural invasion
(PNI) are well-recognized adverse prognostic factors [29].
Several multivariate analyses have shown venous invasion as an
independent prognostic factor in rectal adenocarcinoma [30].
Regardless of whether venous and lymphatic invasion are dis-
tinguished, LVI has been consistently reported as a significant
prognostic marker [10, 31]. Interestingly, comparisons between
rectal tumors with versus without LVI/PNI following neoadju-
vant therapy suggest that neoadjuvant treatment may mitigate
the aggressive potential of tumor cells in vascular structures,
thereby delaying disease progression [32, 33].

In the present cohort, LVI and PNI were detected in 32.1
and 18.7 % of cases, respectively. Pathologic response was
significantly associated with PNI (p < 0.05). Other studies
have reported variable frequencies; for example, C.Z. Du
et al. reported LVI in 21.4 % of cases, while Y.L. Tang et al.

found LVI in 7.9 % and PNI in 18.8 % of cases [32]. Consis-
tent with the current findings, LVI and PNI were more fre-
quent among patients with poor pathologic responses (52.8
and 81.0 %, respectively). Variability in LVI reporting may be
due to interobserver differences or artifacts, such as fixation
changes mimicking small vessel invasion. Accurate diagnosis
requires identification of tumor cells within endothelial-lined
channels. Detection can also be hindered by vascular fibrosis
or endothelial damage caused by therapy, while sampling
adequacy directly influences detection rates |34, 35].

Lymph node status remains one of the most crucial
prognostic factors in rectal cancer. Neoadjuvant therapy
significantly reduces lymph node yield during surgery, and
positive lymph nodes post-treatment (ypN+) are associated
with worse outcomes, higher recurrence risk, and increased
metastasis [35]. In this study, lymph node involvement was
low (17 %) among patients with complete pathologic re-
sponse, comparable to the 14.2 % reported by M. Berho et al.
who confirmed the association between pathologic response
and postoperative lymph node stage, suggesting a favorable
impact of neoadjuvant therapy on survival outcomes [36].

With advances in neoadjuvant therapy and total me-
sorectal excision, recurrence rates have markedly declined
to 4—10 % in many series. In this study, recurrence was ob-
served in 12.5 % of patients [37]. Positive CRM following
surgery was significantly associated with increased recurrence
risk [38]. Our data confirmed a significant association be-
tween recurrence and both CRM involvement (p < 0.0001)
and poor pathologic response (p = 0.0023), which is consis-
tent with findings by Q. Liu et al. [39], and Y.F. Peng et al.
[40]. Conversely, F. Shahabi et al. [7] reported a recurrence
rate of 16.1 % in 696 patients, with no significant difference
in pathologic response between patients with and without
recurrence (p = 0.141).

The importance of this study lies in being the first ana-
lysis of its kind conducted in Iraq, providing novel insights
into the prognostic value of pathologic response in rectal
adenocarcinoma. Although limitations such as small sample
size, limited follow-up, and single-center design exist — and
given that most studies, including ours, did not fully account
for interobserver variability in histopathologic assessment —
the findings remain consistent with international reports.

Conclusions

This study evaluated pathologic response in resected
samples of rectal carcinoma and received preoperatively
neoadjuvant treatment in correlation with clinicopathologic
prognostic factors.

It is clear that preoperative clinical tumor, post-neoad-
juvant operative tumor, circumferential margin, perineural
invasion and histologic grade are significant independent
predictors of pathologic response and regression of tumor
and diversity in regression grades may call for tailored prog-
nostic assessments.
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OUiHKA riCTONATOAOTIYHOT BiAMOBIAI HO HEOOA IOBAHTHE AiKYBCOHHS
OAEHOKOPLMHOMMU NPSMOT KULLKKU

Pe3tome. Akmyaavnicms. IcHye Benuka BapiaGeIbHIiCTb ricTo-
MaTOJIOTiYHOI BiAIOBIAi B 0Ci0 i3 pakoM IMpsIMOi KUIIKH, SIKUM
MPOBEIEHO Heoal’ IOBAaHTHY Teparlilo i TOTaJIbHYy Me30peKTaIbHY
pesekuito. [lamieHTH, sKi 1OCSATIM MTOBHOI TiCTOMATOJOTIYHOT
BIIMOBIAi, 3a3BUYalf MAalOTh Kpallli TOKAa3HUKKA BUKWBAHHS i
MEHIIY YacTOoTy peuuauBiB. ToMy TouHa olliHKa BiIMOBimi Ha
JIIKYBaHHS € BaXJIMBOIO ISl TPUNAHATTS MOAANBIINX Teparie-
BTUYHUX PillleHb, BKJIIOYHO 3i CTpaTeTielo 30epekeHHsI opraHa
a00 JTOKaJbHOIO pe3eKIico. Mema: OUIHUTYU TiCTOITATOJIOTIYHY
BIAMOBiAb Yy KOpesilii 3 geKiabKoMa KJIiHiKO-TTaTOJOTiYHUMU
NPOTHOCTUYHUMU (haKTopaMu B OCi0 i3 paKoM MPSMOi KMIII-
KW, SIKi OTPUMYBaJIM Heoal FOBAHTHY Teparlilo 3 MOJaTbIIO0 TO-
TaJIbBHOIO ME30PEKTATbHOIO pe3eKilieo. Mamepiaau ma menoou.
PerpocnekTuBHE MOCTiAKEHHS BKJIIOYAJIO MAILi€HTIB i3 JOKa-
JII30BaHUM paKOM MPSIMOi KUIIKHU, SIKi OTPUMYBaIM Heoal 1o-
BaHTHY Teparlilo 3 MOoJaJIbIIIO TOTAJIBLHOI Me30peKTaIbHOI
pe3eKIliero. 3aCTOCOBAHO JIOTICTUYHY PETPECito MiX MyXJIMHOIO
SIK 3aJIE3KHOI0 3MiHHOIO BEJIMYMHOIO Ta KJIiHIKO-TIATOJIOTIYHUMU
O3HaKaMU K npeaukropaMu. 3HaueHHs p < 0,05 BBaxasocs
CTAaTUCTUYHO 3HAUyIIUM. Pezyavmamu. I1in ciocTepexXeHHSIM

nepedyBaio 112 mamieHTis, 64 % 3 Hux — yonoBiku. CepemHiit
Bik craHoBUB 61,1 poky (ctanmaptHe BigxuiaeHHs 12,0). [ToBHa
ricrornaroJioriyHa BiImoBinb crioctepiranacs B 17,86 % Bumazikis.
YcraHOBJIEHO BipOTiIHUIA 3B’SI30K MiX CTYIEHEeM perpecyBaHHs
MMyXJIMHYU ¥ CTAaHOM LIMPKYJISIpHOTO Kpato pesekiii (p = 0,009),
naTtorictonoriuaum cryrneHem (p = 0,001), micasionepaliiiHoO
T-cranieto (p = 0,001), nepuHeBpanbHolo iHBaziewo (p = 0,001) Ta
noomnepatiitHor T-cramieto (p = 0,008). Peruaus criocTepiraBest
y 12,5 % mnauieHTiB i3 BipOriIHUM 3B’SI3KOM JIJisI IOCTHEOA 0~
BaHTHOI T-crazii (p = 0,001), crany HMPKYJISIPHOTO Kparo pe3eK-
uii (p < 0,0001), matoricTonoriunoro crynens (p = 0,04), nepu-
HeBpasibHOI iHBa3ii (p = 0,004), intepBainy jgikyBanHs (p = 0,02)
Ta cTyneHs perpecyBanHs myxauHu (p = 0,002). Bucnosku. Ctan
LUPKYJISIPHOTO Kparo pe3eKllii, MaTOTiCTOJIOTIYHUIA CTyMiHb, Te-
pUMHeBpajbHa iHBa3is, noomnepauiiiHa T-cTanis Ta mocTHeoan 10-
BaHTHa T-cTanisl € 3HAYYIIMMU HE3JICXKHUMU TIPEIUKTOPAMU
Pi3HUX MATOJIOTIYHUX BiIITOBIACH.

Kimo4oBi ciioBa: pak npsMoi KMIIKY; ITOBHA TiCTOMATONOTIYHA
BiMOBIiNb; Heoal IOBAaHTHA Tepallisi; MaToJOriuHi MPOTHOCTUYHI
(axTopu
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Experimental analysis of myocardial remodeling
under combined metabolic
and hemodynamic stress
and its pharmacological correction

Abstract. Background. Diabetes mellitus and heart failure are frequently coexisting conditions that synergis-
tically accelerate pathological myocardial remodeling. Both cardiomyocyte hypertrophy and interstitial fibrosis
are recognized as hallmarks of this combined pathology. Novel pharmacological interventions, including so-
dium-glucose cotransporter-2 inhibitors and angiotensin receptor-neprilysin inhibitors, have been shown to
attenuate adverse remodeling and improve outcomes in clinical studies. However, the precise morphological
correlates of these therapies at the cardiomyocyte and stromal level remain insufficiently explored in experimen-
tal models. The purpose was to investigate histological and morphometric changes of the myocardium in a rat
model of streptozotocin-induced diabetes combined with isoproterenol-induced heart failure, and to evaluate
the corrective effects of empagliflozin monotherapy compared to combination therapy with empagliflozin and
sacubitril/valsartan. Materials and methods. Forty white random-bred male rats were divided into four groups:
1) controls; 2) untreated pathology (diabetes + heart failure); 3) empagliflozin monotherapy (10 mg/kg daily for
30 days); 4) combination therapy with empagliflozin (10 mg/kg) and sacubitril/valsartan (60 mg/kg). Myocardial
samples were processed with hematoxylin-eosin and Masson’s trichrome stain. Morphometric analysis was
performed using an Axioscope microscope and digital image analysis. Perimeter and cross-sectional area of
cardiomyocytes and their nuclei were measured. Statistical analysis employed StatPlus and Statistica software.
Results. In untreated animals (group Il), we observed heterogeneous capillary congestion, stromal edema, and
marked cardiomyocyte alterations: hypertrophy, atrophy, nuclear polymorphism, vacuolization, and extensive
interstitial fibrosis. Morphometric indices were significantly increased compared to controls: mean cardiomyo-
cyte area reached 351.27 + 16.20 uym? (vs. 217.48 + 9.47 um?, p < 0.01), and nuclear area — 38.19 + 2.14 uym?
(vs. 21.06 = 0.93 um?, p < 0.01). Empagliflozin monotherapy (group lll) partially ameliorated these changes,
reducing fibrosis to small foci and lowering morphometric indices (293.89 + 12.70 um? and 27.34 + 2.18 um?,
respectively). The combination therapy (group 1V) demonstrated the most pronounced effect, with near normali-
zation of myocardial structure: interstitial edema was minimal, fibrosis was limited to thin collagen strands, and
morphometric parameters approached control values (235.29 + 7.51 um? and 24.63 + 3.06 um?). Conclusions.
Empagliflozin demonstrates a significant protective effect on myocardial morphology under combined diabetic
and heart failure stress. However, the addition of sacubitril/valsartan produces superior structural normalization,
particularly by reducing fibrosis and edema and restoring myofibrillar organization. These findings provide mor-
phological evidence that combination therapy may exert greater cardioprotective efficacy than monotherapy,
supporting its use in complex comorbid settings.

Keywords: empagliflozin; sacubitril/valsartan; myocardial remodeling; fibrosis; diabetic cardiomyopathy; heart
failure; rat model
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Introduction

Heart failure and diabetic cardiomyopathy often coexist
and exacerbate myocardial remodeling, leading to progres-
sive loss of cardiac function (e.g. myocyte hypertrophy,
interstitial fibrosis, and apoptosis) [1]. Sodium-glucose
cotransporter-2 (SGLT2) inhibitors — particularly empagli-
flozin — have emerged as promising agents in the modulation
of such remodeling beyond their glycemic effects. Recent
large clinical studies and meta-analyses have confirmed that
empagliflozin reduces hospitalization for heart failure and
mitigates cardiovascular risk [2], and exerts favorable effects
on left ventricular ejection fraction [3]. In post-myocardial
infarction settings, empagliflozin has also shown potential for
improving cardiovascular outcomes [4].

Concurrently, angiotensin receptor-neprilysin inhibitor
therapy (sacubitril/valsartan — ARNI) has gained traction
for its capacity to reverse maladaptive cardiac remodeling.
Its molecular mechanisms include enhancement of natri-
uretic peptide signaling, inhibition of fibrosis, and modu-
lation of inflammatory pathways [5]. In patients with heart
failure and reduced ejection fraction, sacubitril/valsartan
has been associated with more favorable reverse remodeling
indices relative to conventional renin-angiotensin system
blockade [6], and its beneficial impact on left ventricular
geometry has been reinforced in more recent comparative
studies [7]. Moreover, in diabetic cardiomyopathy models,
sacubitril/valsartan attenuates pathological remodeling and
inflammation, pointing to immunomodulatory effects as
part of its protective action [1]. In diabetic mouse models,
it also improved diastolic function via modulation of titin
phosphorylation [8].

Despite these advances, the precise morphological cor-
relates — at the level of cardiomyocyte structure, cellular
edema, and stromal fibrosis — under combined metabolic
and hemodynamic stress (i.e. diabetes plus induced heart
failure) remain incompletely characterized. Especially, com-
parative effects of empagliflozin alone versus its combination
with sacubitril /valsartan on the microstructure of myocardial
tissue have not been sufficiently explored.

Therefore, in this study, we aimed to reproduce a model
of combined streptozotocin-induced diabetes and isoprotere-
nol-induced heart failure in rats, and to investigate the mor-
phological and morphometric changes in the myocardium. We
further sought to assess and compare the potential protective
or restorative effects of empagliflozin monotherapy and em-
pagliflozin plus sacubitril/valsartan combination therapy on
cardiomyocyte architecture and interstitial remodeling.

The purpose of the study was to evaluate whether com-
bination therapy would produce a more significant norma-
lization of cellular (e.g. reduction of edema, diminution of
vacuolization) and stromal changes (reduced fibrosis, better
orientation of muscle bundles) compared to monothera-
py, potentially manifesting in morphometric indicators ap-
proaching control values.

Materials and methods

The study was conducted on 40 white random-bred male
rats (Rattus norvegicus L.) weighing 200—250 g. All animals
were housed under standard laboratory conditions at the
Department of Histology, Cytology, and Embryology, Iva-

no-Frankivsk National Medical University (IFNMU). The
rats were kept in the same facility, maintained at a constant
ambient temperature, and subjected to a natural light-dark
cycle. Animals were provided a standard diet and free access
to water. They were housed in standard plastic cages, five
rats per cage.

Animal housing and all experimental procedures com-
plied with the General Ethical Principles of Experiments on
Animals adopted by the First National Congress on Bioethics
(Kyiv, 2001), Appendix 4 to the Rules for Work with Experi-
mental Animals (Order of the Ministry of Health of Ukraine
No. 755, August 12, 1977), the European Convention for the
Protection of Vertebrate Animals Used for Experimental and
Other Scientific Purposes (Strasbourg, 1985), EU Directive
86/609/EEC (1986), the Law of Ukraine “On the protection
of animals from cruelty” (2009), and subsequent orders of
the Ministry of Health of Ukraine (No. 690, 2009; No. 616,
2012).

Animals were divided into four groups:

— group I (control, n = 15). Rats received daily sub-
cutaneous injections of 0.1 ml isotonic NaCl solution. After
randomization, 5 rats received a single intraperitoneal injec-
tion of 0.1 ml 0.1 M citrate buffer on the following day. Ano-
ther 5 rats received 1.0 ml of 0.9% NaCl solution via gastric
gavage (Popper & Sons, Inc., USA) under light ether anes-
thesia daily for 30 days, starting on day 14. The remaining
5 rats remained intact and were used to determine age-related
myocardial baseline parameters for histological analysis;

— group II (pathology induction, n = 30). Heart failure
was induced by subcutaneous administration of isoprotere-
nol hydrochloride (Sigma, USA) at 80 mg/kg body weight,
dissolved in 0.1 ml isotonic NaCl, given twice with a 24-h
interval. Experimental diabetes mellitus was induced 24 h
later by a single intraperitoneal injection of streptozotocin
(Sigma, USA), dissolved in 0.1 M citrate buffer (pH 4.5) at
5 mg/100 g body weight;

— group III (empagliflozin, n = 10). Fourteen days after
streptozotocin administration, rats received empagliflozin
intragastrically at a dose of 10 mg/kg body weight, dissolved
in 1.0 ml of 0.9% NaCl, once daily for 30 days;

— group IV (empagliflozin + sacubitril/valsartan,
n = 10). Treated as in group III, but in addition received
sacubitril/valsartan at 60 mg/kg body weight in combination
with empagliflozin (10 mg/kg) daily for 30 days.

At the end of the experiment, animals were sacrificed by
ether inhalation overdose.

Heart tissue samples were processed according to stan-
dard histological techniques. Sections were stained with he-
matoxylin and eosin for routine histological evaluation.

Morphometric measurements were performed using an
image analysis system comprising an Axioscope microscope
(Zeiss, Germany) and a Toupcam UHCCDO05100KPA di-
gital camera (Hangzhou ToupTek Photonics Co., Ltd, Chi-
na). Metric characteristics of cardiomyocytes were evaluated
using UTHSCSA Image Tool® for Windows® (version 2.00).
The system was calibrated with the MIRA test sample
(GOST 7.216.028-01, Research Institute “Kvant”).

Measurements included perimeter (P) and cross-sectio-
nal area (S) of cardiomyocytes and their nuclei, performed
exclusively on transverse sections.
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Statistical processing of morphometric parameters was
carried out using StatPlus and Statistica 6.0 for Windows
software packages.

Results

In group II rats, in which combined experimental dia-
betes mellitus and heart failure were induced, histolo-
gical examination revealed profound structural alterations
in the myocardium. The microcirculatory bed showed
uneven engorgement of capillaries and venules, accom-
panied by moderate interstitial edema. Cardiac muscle
fibers exhibited heterogeneous morphological changes,
including both hypertrophic and atrophic cardiomyo-
cytes. Many fibers had blurred and indistinct contours,
and numerous cells acquired irregular polygonal shapes.
The deformation of cardiomyocytes was related both to
focal stromal edema and to pathological changes in the
sarcoplasm (Fig. 1A).

In some predominantly shrunken and atrophic cells,
the sarcoplasm became homogenous, with a loss of myo-
fibril differentiation. Nuclei were frequently absent, and
when present often showed signs of karyopyknosis. In
many cardiomyocytes, cytoplasmic homogenization was
combined with focal edema and dissolution of myofibrils.
In cases of diffuse sarcoplasmic edema, the cytoplasm

acquired a felt-like appearance with disorganized bun-
dles of myofibrils and small foci of homogenization. The
most severe degree of cytoplasmic swelling manifested as
formation of irregularly rounded or elongated intracel-
lular vacuoles. Nuclear polymorphism was a prominent
feature: some cardiomyocytes contained enlarged nuclei
with uneven chromatin distribution and lightened areas
of karyoplasm with a centrally located nucleolus, while
others showed small, elongated, basophilic nuclei with
homogenous karyoplasm.

Interstitial changes included moderate to severe fibroblas-
tic infiltrates, occasionally accompanied by macrophages, on
the background of connective tissue proliferation. Masson’s
trichrome staining revealed widespread areas of interstitial
fibrosis, with thick bundles of collagen fibers infiltrating
myocardial fascicles. The newly formed connective tissue
consisted of chaotically oriented mature collagen bundles
interspersed with younger fibrils and small deposits of amor-
phous ground substance. Fibrotic zones were penetrated by
numerous capillaries, some of which exhibited congestion.
At the periphery of fibrotic regions, severe disorganization
of muscle bundles was evident, with loss of parallel orienta-
tion, fiber deformation, and frequent fragmentation caused
by collagen invasion. Mixed-cell infiltrates were consistently
observed in these areas (Fig. 1B).

Figure 1. Morphological changes of the myocardium in white rats from different experimental groups (magnifica-

tion x576): A — capillary congestion, stromal edema, hypertrophy, atrophy, sarcoplasmic swelling of cardiomyo-

cytes, hypertrophy and vacuolization of nuclei in group Il. Hematoxylin and eosin stain; B — massive fibrous

tissue proliferation in the myocardium of group Il rats after administration of streptozotocin and isoproterenol

hydrochloride. Masson’s trichrome stain; C — hypertrophy of cardiomyocytes and their nuclei, perivascular ede-

ma of the myocardium in group lll. Hematoxylin and eosin stain; D — focal interstitial fibrosis of the myocardium
in group Il rats. Masson’s trichrome stain

Notes: CC — capillary congestion; Cm — cardiomyocytes; N — nuclei; F — extensive fibrosis; FF — focus of fibrosis.
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Figure 2. Morphological features of the myocardium in group IV rats (magnification x576): A — ordered arrange-
ment of myofibrils and mild intracellular edema of cardiomyocytes. Hematoxylin and eosin stain; B — deforma-
tion, hypertrophy, and focal clearing of sarcoplasm in cardiomyocytes, with interstitial myocardial edema. Hema-
toxylin and eosin stain; C — thin layers of connective tissue in the myocardial stroma. Masson’s trichrome stain

Notes: CC — capillary congestion; Cm — cardiomyocytes; N — nuclei; IF — interstitial fibrosis.

Morphometric analysis confirmed these findings: the
mean cross-sectional area of cardiomyocytes increased sig-
nificantly to 351.27 + 16.20 um? compared with 217.48 +
%+ 9.47 um? in the control group (p < 0.01). Nuclear profile
area was likewise increased (38.19 + 2.14 um? vs. 21.06 *
+ 0.93 um? in controls, p < 0.01). These quantitative changes
likely reflected cytoplasmic and nuclear edema in cardiomyo-
cytes (Fig. 1C).

In rats treated with empagliflozin following induc-
tion of combined pathology (group I1I), myocardial
morphology showed notable improvement. The overall
architecture of muscle bundles became more homoge-
neous compared with group II. Hypertrophy was still
present but was mostly mild to moderate, and cardio-
myocytes displayed alternating diameters rather than
profound deformation. Sarcolemmal damage was less
pronounced, although cell boundaries were sometimes
indistinct. Myofibrils appeared more regularly arranged.
Diffuse sarcoplasmic edema was mild and accompanied
by myofibrillar separation, while homogenization of the
cytoplasm occurred only rarely. Cytoplasmic vacuoliza-
tion was virtually absent, with only occasional small va-
cuoles in isolated cells.

Nuclear changes were less pronounced, with hypertro-
phied, rounded nuclei appearing more frequently, and va-
cuolization of the karyoplasm being far less common than
in group II. The interstitium demonstrated only mild edema
and irregular vascular congestion. Fibrosis was markedly
reduced: instead of extensive fields of connective tissue pro-
liferation, only small focal deposits were present, localized to
limited areas within fascicles. Collagen fibers were generally
arranged as thin to moderately thick layers, sometimes asso-
ciated with mild mixed macrophage-fibroblast infiltration.
Importantly, in most fibrotic zones, muscle fibers retained
striation and relatively preserved sarcoplasmic organization
despite local deformation.

Morphometry supported these qualitative observa-
tions. The mean cross-sectional area of cardiomyocytes de-
creased significantly to 293.89 + 12.70 um?, smaller than
in group II (p < 0.01), though still larger than in controls
(p < 0.01). Nuclear area was reduced to 27.34 + 2.18 um?
compared with 38.19 & 2.14 um? in untreated pathological
animals (p < 0.01), but remained above the control level

(21.06 £ 0.93 um?, p < 0.01). These data reflected partial
regression of cellular edema and hypertrophy under empagli-
flozin treatment (Fig. 1D).

Rats treated with combined empagliflozin and sacubitril/
valsartan (group I1V) demonstrated the most pronounced
normalization of myocardial morphology. Interstitial edema,
including pericapillary swelling, was markedly reduced or
absent. Capillary congestion was rare, and the diameter of
microvascular channels was closer to physiological limits.
Cardiomyocyte hypertrophy and atrophy were diminished,
and the myocardial tissue appeared more uniform. Sarco-
plasm showed orderly arrangement of myofibrils with only
minimal diffuse swelling. Homogenization or oxyphilia of
the cytoplasm was virtually absent, though anisochromia
appeared as small scattered areas (Fig. 2A).

Residual pathological changes persisted in isolated zones,
where hypertrophy, atrophy, or wave-like deformation of fi-
bers could be detected. Occasional cardiomyocytes exhibited
focal sarcoplasmic edema, cytoplasmic homogenization, or
poor myofibril differentiation. Nuclei were mostly elongated
with normal karyoplasm, although some cells contained en-
larged, irregularly shaped nuclei with eccentric nucleoli and
mild karyoplasmic edema.

Fibrotic remodeling was reduced even more substantially
than in group III. The myocardial stroma contained very few
fibrotic foci, and connective tissue appeared predominantly
as thin bundles of collagen fibers, with sparse fibroblasts and
occasional macrophages. Collagen deposition was limited,
and most cardiomyocyte bundles retained structural integ-
rity, with parallel orientation preserved (Fig. 2B).

Morphometric evaluation confirmed these find-
ings: the mean cardiomyocyte cross-sectional area de-
creased to 235.29 + 7.51 um?, approaching control
values (217.48 = 9.47 um?). Nuclear profile area was
24.63 + 3.06 um?, likewise close to control measurements
(21.06 £ 0.93 um?). These results reflected restoration of
cellular morphology and a significant reduction of both in-
tracellular and interstitial edema (Fig. 2C).

Overall, combined induction of diabetes and heart failure
produced severe myocardial remodeling, characterized by
edema, vacuolization, cytoplasmic homogenization, nu-
clear polymorphism, and interstitial fibrosis. Empagliflozin
monotherapy partially attenuated these changes, reducing
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edema and fibrosis and improving sarcoplasmic organization.
However, the most significant therapeutic effect was ob-
served with combined empagliflozin and sacubitril/valsartan
therapy, which resulted in near-normalization of myocardial
structure, attenuation of fibrosis, and morphometric para-
meters that approximated control values.

Discussion

In this study, we modeled combined streptozotocin-in-
duced diabetes and isoproterenol-induced heart failure in
rats, and assessed morphological and morphometric chan-
ges in the myocardium, as well as the effects of empagliflo-
zin alone or in combination with sacubitril/valsartan. Our
findings show severe cardiomyocyte injury, intracellular
and interstitial edema, vacuolization, nuclear polymor-
phism, and extensive interstitial fibrosis in untreated patho-
logical animals (group II). Empagliflozin monotherapy
(group III) produced partial reversal of these changes, and
the combined therapy (group IV) yielded a more robust
normalization toward control morphology and morpho-
metric parameters.

The morphological alterations we observed in group 11 —
especially cytoplasmic homogenization, vacuolization, and
loss of myofibrillar differentiation — are in line with known
processes of diabetic cardiomyopathy and ischemic/hyper-
trophic injury. Hyperglycemia and oxidative stress induce
advanced glycation end products (AGEs), mitochondrial
dysfunction, and reactive oxygen species (ROS) generation,
which disrupt intracellular calcium handling, damage mem-
branes, and impair contractile proteins.

Moreover, interstitial edema and microvascular conges-
tion reflect endothelial dysfunction and capillary leakage.
Several recent studies emphasize the role of endothelial in-
jury and oxidative stress as early drivers of cardiomyocyte
damage and remodeling. For example, Todoriv et al. assessed
endothelial function and oxidant status in rats with insulin
resistance and obesity under iodine deficiency, demonstra-
ting increased inducible NO synthase (iNOS) activity, eleva-
ted lipid peroxidation markers, and suppression of antioxi-
dant enzymes in myocardium and serum [9]. Those results
reinforce the notion that metabolic derangements propagate
oxidative and endothelial injury in the myocardium, which
may have contributed to the microcirculatory changes and
interstitial damage seen in group II animals.

Empagliflozin has been shown to confer direct cardiac
benefits beyond glycemic control. G. Nan et al. (2025)
demonstrated that empagliflozin improves myocardial func-
tion and attenuates remodeling in heart failure settings [10].
In addition, E. Carluccio et al. (2023) explored left ventri-
cular remodeling in patients treated with SGLT?2 inhibitors
and found improvements in filling pressure and reductions
in indexed ventricular volumes [11].

In our work, empagliflozin monotherapy produced a
more organized arrangement of myofibrils, reduced vacuo-
lization, mitigated interstitial fibrosis, and decreased car-
diomyocyte cross-sectional area and nuclear area relative to
untreated pathology. These observations align with known
anti-fibrotic, anti-oxidative, and anti-inflammatory effects
of SGLT2 inhibitors. Indeed, Q. Zhang et al. (2024) in a
review highlighted that SGLT2 inhibitors can reduce oxi-

dative stress, improve endothelial function, reduce inflam-
mation, and limit adverse remodeling in coronary disease
contexts [12].

Our data suggest that combination therapy exhibits
superior efficacy compared to monotherapy in restoring
myocardial architecture, resolving edema, reducing fibro-
sis, and normalizing morphometric indices. This enhanced
effect is plausible on mechanistic grounds: sacubitril/val-
sartan (an ARNI) potentiates natriuretic peptide activity,
suppresses neurohormonal activation (renin-angioten-
sin-aldosterone), and exerts anti-fibrotic and anti-in-
flammatory actions. Such effects can be synergistic with
empagliflozin’s benefits on metabolism, oxidative stress,
and endothelial function.

Although direct studies on this particular combination
in the context of diabetic heart failure are relatively scarce,
the concept of combining SGLT?2 inhibitors with agents that
more directly modulate remodeling and fibrosis is gaining
interest. Although quercetin is a flavonoid rather than ARNI,
the principle of additive benefit from multiple pathways is
analogous.

In human studies, regression of left ventricular mass
(LVMi) is one of the tangible indices of reverse remodeling
under SGLT?2 inhibitors. P. Puar et al. (2023) showed that
empagliflozin treatment significantly reduced LVMi over 6
months, and that patients with higher baseline LVMi experi-
enced greater regression [13]. Our morphometric findings —
i.e., reductions in cardiomyocyte cross-sectional area toward
control values — may represent a microstructural correlate of
LVM regression at the cellular level.

Meanwhile, the broader literature also supports the con-
cept that SGLT?2 inhibitors enhance myocardial energetics,
reduce interstitial fibrosis, and reduce oxidative stress —
mechanisms that could underlie the morphological improve-
ments we documented [14].

SGLT?2 inhibitors have emerged as promising modulators
of cardiac fibrosis, acting through multifaceted mechanisms
including the suppression of profibrotic signaling pathways,
oxidative stress, and inflammation [15]. A growing body of
preclinical and translational evidence supports their ability
to attenuate myocardial remodeling independent of glycemic
control [16]. Early clinical findings suggest that regression of
myocardial fibrosis may contribute to the cardioprotective
effects observed in diabetic cardiomyopathy [17]. However,
fibrosis-specific endpoints remain underrepresented in large-
scale trials, and mechanistic validation in human tissues is
limited [18]. Future research should prioritize the integration
of advanced imaging, molecular profiling, and precise patient
stratification to clarify the antifibrotic potential of SGLT2 in-
hibitors. Within this evolving therapeutic landscape, SGLT2
inhibitors hold considerable promise as disease-modifying
agents targeting cardiac fibrosis across diverse cardiometa-
bolic conditions.

Some limitations in our study should be acknowledged:

1. Duration. The 30-day intervention period may not
fully capture late remodeling or long-term fibrotic regression.

2. Mechanistic biomarkers. We did not assess direct
markers of oxidative stress, inflammation, apoptotic sig-
naling, or molecular pathways (e.g. TGF-3, matrix metal-
loproteinases, natriuretic peptides). Correlating morpho-
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logical changes with molecular endpoints would strengthen
mechanistic insight.

3. Functional correlate. While morphology is instruc-
tive, functional assessments (e.g. echocardiography, hemo-
dynamics) would help relate structural changes to cardiac
performance.

4. Dose and timing. Optimization of dosage or temporal
scheduling of therapies (which drug first, overlapping, longer
durations) warrants further study.

5. Translation to humans. While animal models are in-
formative, human pathophysiology is more complex; clinical
validation is essential.

Future work might include combining histology with
immunohistochemistry (e.g. collagen I/III, a-SMA, fi-
bronectin), oxidative stress assays, and molecular gene/pro-
tein expression, as well as functional imaging of myocardial
contractility or strain. Moreover, longer-term studies might
reveal whether combination therapy not only halts but can
reverse advanced remodeling and translate to better cardiac
function.

Conclusions

Our morphological and morphometric results indicate
that combined streptozotocin-isoproterenol pathology pro-
duces profound structural damage in the myocardium. Em-
pagliflozin monotherapy partially ameliorates these injurious
changes, but the combination with sacubitril/valsartan yields
a markedly superior restorative effect — reducing intracel-
lular and interstitial edema, hypertrophy, and fibrosis, and
moving morphometric parameters closer to control levels.
These findings support the rationale for using synergistic
multimodal therapy in diabetic heart failure to achieve more
complete myocardial remodeling reversal.
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Koeanbyyk A.€., NMonaamHeup O.I., Aiaytuko O.M., KyauHnd 5., beaiHcbkmui M.B., lepaweHko A.C., Mapkis .M.
IBaHO-DPAHKIBCHKMK HALIOHQABHWE MEANYHWE YHIBEPCUTET, M. IBAHO-PPAHKIBCHK, YKpQiHO

EKCNepMeHTAAbHMUIA AHAAI3 PEMOAEAIOBAHHS MIOKAPAQ MiA BIAMBOM KOMOGIHOBOHOIO MEeTa60AIMHOro
i reMOAMHAMIYHOTO CTpecy Ta Moro GAapMAKOAOTIYHA KOpeKL,is

Pesiome. Axmyaavnicme. Lykposuii giabGer i cepLieBa HELOCTAT-
HICTb € MOIIUPEHUMHU KOMOPOITHUMU CTaHAMM, SIKi B3aEMHO I10-
CUJTIOIOTH TATOJIOTIYHE peMoJieoBaHHsI Miokapa. [ineprpodist
KapaioMiOIINTIB Ta iIHTepCTULIATbHUI (hiOPO3 pO3TIISIIAIOTECS SIK
KJII0UYOBi MOPOJIOTiUHI TTPOsABH 1€l marosorii. OcTaHHIMU po-
KaMU 3’sIBUJIMCS HOBI (papMaKoJIOriyHi 3aco0u, 30KpeMa iHTibi-
TOPU HATPii3aJIe’KHOTO KOTPaHCIOpTepa MI0KO3U 2-TO TUITY i
IHTIOITOPY pelenTopiB aHTiIOTEH3WHY/HETPUITI3UHY, IO TOBEIN
3/IaTHICTh 3MEHIIYBAaTU BUPAXKEHICTh PEMOJIETIOBAHHS 1 TTIOKpa-
1IlyBaTH MPOrHo3 nauieHTiB. [IpoTe MopdooriuHi Kopeasitu aii
LIMX MperapaTiB Ha piBHI KapiOMIOLIUTIB i CTPOMU 3aJIMIIAIOTHCS
HEIOCTAaTHbO TOCHIIKEHUMU B €KCIIEPUMEHTAIBHUX MOIEIISIX.
Mema: BUBUUTH TiCTOJNIOTIUHI i1 MOp(OMETPUYHI 3MiHU MioKapaa
y LYPiB i3 CTPENTO30TOLUH-iHAYKOBAaHUM AiabeTOM y MOEIHAHHI
3 i30MpeHaNiH-iHIYKOBAHOIO CEPLIEBOIO HEMOCTATHICTIO, a TAKOX
OLIHUTH KOPUTYIOUi e(PeKTU MOHOTepaIrii eMmnariidio3nHOM
MOPIBHSIHO 3 KOMOIHOBAaHUM JIiKyBaHHSIM eMMariai(hJo3uHOM i
cakybiTpuioMm/BajacapTaHoM. Mamepiaau ma memoou. Y 10OCi-
JOKeHHST BKIIIoYeHo 40 Giinx 06e3MmopoIHMX 11ypiB-CaMILiB, SIKUX
OyJ10 po3noaisieHo Ha 4 rpynu: 1) KOHTPOJIb; 2) MaToJoris 6e3
JIiKyBaHHS (IiabeT + ceplieBa HeIOCTaTHICTh); 3) eMmariicio-
3uH (10 Mr/Kr BHYTPIIIHBOLLIYHKOBO LIOAHS ITpoTsiroM 30 mi0);
4) emmaruiduno3uH (10 mr/Kkr) + cakybiTpui/BaicaptaH (60 MI/Kr).
3pa3ku Miokap/a 3abapBIIIOBaIM TeMaTOKCHIIIHOM i €03MHOM Ta 3a
MetonoM MaccoHna. MophoMeTpruaIHMIA aHaIi3 30ilCHIOBAIN i3 3a-
CTOCYBaHHSIM MikpocKora Axioscope i LI poBOro aHaiizaropa 30-
OpaxkeHb. BuMiptoBau 1oy mornepeyHoro nepepisy Kapaiomio-
UTIB Ta iX sinep. Pesyasmamu. Y tBapun 6e3 nikyBanHs (11 rpyma)

BUSIBJICHO HEPiBHOMipHE MOBHOKPOB’s KaIIiIsIpiB, HAOPSK CTPOMM
11 BUpaXeHi 3MiHM KapaioMioLUTiB: TinepTpodisi, arpodisi, Ba-
KyoJli3allisl LMTOIIa3Mu, TtosliMopdi3Mm siaep i 30iablIeHHsT iH-
TepcTUiaabHOro (hiopo3y. MopdomMeTprudHi ITOKa3HUKU CYTTEBO
MEePEBUILYBAJIM KOHTPOJIbHI: TIJI0OIIA KapAiOMiOLUTIB JOPiBHIO-
Bana 351,27 £ 16,20 mxm? (mpotu 217,48 £ 9,47 mxm?; p < 0,01),
mwona saep — 38,19 + 2,14 mxwm? (potu 21,06 + 0,93 Mkm?;
p < 0,01). Monoteparist emnarmaidao3uraom (111 rpyma) 3HmKY-
BaJla BUPaKEHIiCThb 3MiH: (piOpo3 OYyB 0OMeXKeHUil ApiOHUMU BOT-
HUIlaM1, MOPGOMETPUYHI MapaMeTpu CTAaHOBUJIU BiAINOBIIHO
293,89 £ 12,70 mxm? i 27,34 + 2,18 mxm?. HaitGiibli BUpakeHU i
MMO3UTUBHUI e(heKT CIIOCTepiraBcs y TpyIli KOMOIHOBAaHOI Tepartil
(IV): mopdonoriyHa KapTrHa MioKapaa cTaBaja OiJIbIll OMHOPII-
HO10, HaOpsIK Ta hiOpO3 3HAUHO 3MEHIITYBATUCh, MOP(HOMETPUYHI
MOKa3HUKK HAOVIKAIMCS 10 KOHTPOJIbHUX (235,29 £ 7,51 MM Ta
24,63 £ 3,06 MkM?). Bucrnoexu. EMIariidio3uH YNHNUTL BUPAXKEHY
KapaionpoTeKTOPHY Ail0 B yMOBaxX ITOETHAHHS AiabeTy i ceplieBoi
HEIOCTaTHOCTI, 3MEHIIYI04H Tineptpodiro Ta ¢iopo3. BonHouac
KOMOiHOBaHe 3aCTOCYBaHHSI eMmariidio3nHy Ta cakyoiTpury/
BaJIcapTaHy BUSIBWJIOCH OiTbII e(heKTUBHUM, 3a0€3I1euyIoun TIn0-
1LIIy HOpMaJli3allilo CTPYKTYpU MioKapaa, 3MEeHIIEeHHs iHTpaleIo-
JISIPHOTO 1 iHTEPCTULIIAIBHOTO HAOPSIKY, a TAKOX Oi/IbLI 3HAYYILIe
HaOIMKeHHST MOP(OMETPUYHUX TTOKA3HUKIB 10 PiBHST iIHTAKTHUX
tBapuH. OTpUMaHi pe3yJbTaTH MiIKPECIIOI0Th IIepeBary KoMo0i-
HOBAHOTO IMIXOAY IJIs1 KOPEKIlil CKJIaZHUX KOMOPOiTHUX CTaHiB.
Kirouosi cioBa: emnarninosun; cakyoiTpui/BajicapraH; pe-
MOJIeTIOBaHHST Miokapa; ¢hibpo3; niabeTuyHa Kapaiomioraris;
ceplieBa HEJOCTATHICTh; eKCIIEPUMEHTAIbHI LIIypU
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Yo6aHosuy A.M., CiaenbHuiK H.5.

/\bBIBCbKW HALIOHAABHU MEANYHN YHIBEpPCUTET iMeHi AQHUAQ [QAMLIKOrO, M. /\bBIB, YKPQIHQ

PoAb MeThPOPMIiHY Y AIKYBOHHI )KIHOK
i3 METAOOAIYHUMU NOPYLUEHHIMU

Pe3rome. AkTyanbHicTb. MeThopMiH € npenapatom rnepLuoi fiHii 4ns nikyBaHHsS LyKpoBoOro giabety 2-ro
many (L4A2) 3aBasku BUCOKI echeKTUBHOCTI, 6e3newi Ta goctynHocTi. [Monpu Te, Lo ye oauH i3 HavicTapiumx
LYKPO3HWXYBasIbHUX ripernapariB, oro akTyasbHICTb 3anviaeTbcsi Bucokoro. Marepianu ta meroau. lNoLuyk
nitepatypv npoBeneHo B 6asax gaHnx PubMed, Scopus, Web of Science Ta Google Scholar 3a krto4oBumu crio-
Bamu: metformin, type 2 diabetes mellitus, prediabetes, polycystic ovary syndrome (PCOS), gestational diabetes
mellitus (GDM). Pesaynbtatn. MeTchopmiH MOXe 3acTOCOBYBATUCS IK MOHOTeparisi y Nauyi€eHToK i3 CUHAPOMOM
ronikicto3Hux siedHmkis (ClK5) ta iHgekcom macu tina (IMT) = 25 kr/M? 3 MeTor 36irbLLUEHHS Yy TINBOCTI [O
IHCYniHY, MOMNLUEHHS FTiKeMiYHOro npointo 1a AinigHoro oo6miHy. MeTtgopmiH moxe 6yTn fonaHui fo Teparnii
KOMOIHOBaH1MM OpasibHUMM KOHTpaLenTusamm y NaLieHToK, siKi JIKYHTbCS 3 MPUBOAY ripCyTU3My Ta AMCMEHOPEI.
Taka KoMbiHayisi MoXe 3abesrneqyBaTi Kpalli KiHiYHi eghbekTn, 0co6amBO y XIHOK i3 IMT > 30 Kr/M?, chakTopamm
pusuky L] a6o nopyLueHow TonepaHTHICTIO [0 ITIH0K03U. 3rigHo 3 peKkoMeHaavisiMy AMepuKaHChKOI fiabeTn4Hoi
acoyiayii (ADA) 2025 p., meTghopMiH He € npenapaToM rnepLuoi NiHii A1 NiKyBaHHS rectayiviHoro giabety, ane
MOXe po3rnisgaTucs sk anbTepHatvBa iHcyniHoTepanii y pasi ii HegocTyrnHocTi abo npoTunokasaHs. HactaHosu
NICE (2020) pekomeHaytoTb 3aCToCyBaHHSI METGOOPMIHY y BariTHUX 3 piBHEM r7IH0KO3un HaTLye < 7,0 MMOsIb/N y pasi
HeegekTBHOCTI MogudbikaLii crnocoby xutTs. MeTgopmiH pekomeHgoBaHo ADA (2025) gns npoginaktmku L2,
30Kkpema B 0ci6 Bikom 25-59 pokis 3 IMT = 35 Kr/M?, nigBuLLEHUM PIBHEM [TIOKO3M Ma3mm HaTLye (= 6 MMOIb/J)
1a rnikoBaHum remorsio6iHom (HbA1c) = 6,0 %, a TakoxX y XIHOK i3 rectauiviHum LyKpoBUM LiabeToM B aHaMHEe3.
BucHoBkun. MetghopmiH € npenapatom BUO60PY 471 XIHOK i3 MeTaboniuHnmMm nopyLLeHHsIMuU, 3okpema ripu ClK5,
MOXe 6yTy BUKOPUCTaHWV rpy rectauiviHoMmy giabeTi ik anbTepHaTuBa iHCysiHy y pasi vioro He4oCTynHOCTi abo
HasiBHOCTI rpoTtunokasaHs. OKpiM Toro, METEhOPMIH peKoMeHaoBaHui Ans npoginaktuku L2 y nayieHTis i3
BUCOKUM PU3NKOM VIOrO PO3BUTKY.

Knto4oBi cnoBa: metghopmit; iHCYniHOPe3UCTEHTHICTb, CUHAPOM MOSIKICTO3HMUX SEYHMKIB; reCTaliviHi LiyKpoBub
fiabert; npegiabet; ornsag

Bctyn

MeTtdopMiH € mpenrapaToM MePIIOI JTiHil 15T JTiKyBaHHS
1yKpoBoro niadety 2-ro tuny (LIJ12), pekoMmeHI0BaHUM
y 6aratbox MPOBIAHMUX KJIiHIYHUX HACTAHOBAX, 30KpeMa B
HactaHoBax American Diabetes Association (ADA, 2025),
European Association for the Study of Diabetes (EASD,
2022), National Institute for Health and Care Excellence
(NICE, 2022), International Diabetes Federation (IDF,
2025) [1—4]. Iompu Te, IO 1Ie OOWH i3 HACTAPIilINX ILy-
KPO3HWKYBJIbHUX MpenapariB, SKUil BUKOPUCTOBYETbCS
B KJTiHIUHil mpakTuii BXe rmoHan 60 pokiB, HOTo akTyalb-

HICTh 3aJIMIIAETHCS BUCOKOI0. OKpiM HOBEIEHOI III0KO-
303HMXKYBaJIbHOI €(DEeKTUBHOCTI, MET(HOPMiH Ma€E HU3KY
IUIEMOTPONHUX €(PeKTiB: MiIBUILYE YyTAUBICTh A0 iHCYi-
HY, CIIpUsIE TTIOMipHOMY 3HUXKEHHIO MacH Tijia, TIOJITIIIYE
JNigHUM Mpodisib, a TaKOXK BUSIBJISIE KapAiONPOTeKTOPHI
(mocnimkenHs UKPDS) Ta moteH1IiliHi rermaTorpoTeKTOpHi
1 aHTUHEOMNJIaCTUYHI BJaCTUBOCTI [5].

MeTor0 onIsay € y3aralbHeHHs CydacHUX MiXKHApOIHUX
peKOMeHJaliil Ta HayKOBMX JaHUX LIOJ0 MEXaHi3MiB [ii,
TeparneBTUYHUX ITOKa3aHb i KIIiHIYHOro 3HaYeHHs MeTdop-
MiHY y Mali€HTOK i3 METaOOTIYHUMU MOPYILICHHSIMU.
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MaTepiaAn Ta MeToAmn

[TpoBeneHo nouyk JiTepatypu y 6a3zax nanux PubMed,
Scopus, Web of Science Ta Google Scholar 3a crartsamu,
onyoikoBaHumu B iepiof 3 2000 no 2025 poky. Bukopuc-
TOBYBAJIMCSI KJIIOUOBI CJIOBA Ta iXHi KOMOiHalii: metformin,
type 2 diabetes mellitus, prediabetes, polycystic ovary
syndrome (PCOS), gestational diabetes mellitus (GDM).
OCHOBHY yBary IpUIiJIeHO MiXKHAPOIHIUM PEKOMEHIALIISIM
(Standards of Care in Diabetes — 2025 (ADA); ESHRE/
ASRM PCOS Guideline (2023), NICE NG3 (2020)), pe-
3yJIbTaTaM paHIOMi30BaHMX KOHTPOJbOBAHUX JOCTIIKEHb,
MeTaaHasli3aM Ta CUCTEMaTUYHUM OTJIsIaM.

PesyAbTaTU
MeTdOopMiH: KAIHIYHO ePeKTUBHICTb
TA MEeXAHi3MU AT

MetdopmiH — 11e mepopalbHUIL IIYKPO3HIKYBaJIbHUI
npemnapar i3 rpynu OiryaHigiB. Y IlediHIi ITpenapaT 3HU-
KY€ TIPOYKYBaHHS Ta BUBUIbHEHHS [JIIOKO3U, IPUTHIUYE
JIimoreHe3, 3MeHIIYE HAKOIMMYCHHS JHITiAiB [5]. ¥V km-
IIEYHUKY MTOCUIIIOE MeTa001i3M TJTI0OKO3U B EHTEPOLIUTAX,
CTUMYJIIOE CEKpPellilo TJII0KAaroOHOIIOMiOHOTO MenTumy- 1
(T'TIIT-1), npurHiyye aKTUBHICTh AUMENTUIAMITICITHIA-
3u-4 (JI1I1-4), a TakoxX MOAYJIIO€ KUIIKOBY MiKpoOioTy
[7—9]. ¥ M’s30Bii1 i )XUpoOBiil TKAHWHI MeTHOPMIiH TTiIBU-
1IIy€ YYTIMBICTb 10 iHCYJIiHY Ta MOJIIIIIY€E YTUIi3allilo TJI0-
ko3u [10]. Ha piBHI IeHTpaIbHOI HEPBOBOI CUCTEMU MET-
G opMiH acoliIOETHCS 31 BHUKEHHSIM alleTUTY, 1110 CITPUSIE
3HMKEHHIO MacH Tijia [11]. 3rigHo 3 TaHUMM JOCTiIKEeHHS
UKPDS, 6yyi0 noBefaeHo eeKTuBHICTb MeTHOPMiHY Y
3HMKEHHI pU3UKY CeplieBO-CYAIMHHUX MOIiil i CMEPTHOCTI
y naiieHTiB 3 HagMipHotw Baroto Ta LI/12 [12]. OcHoBHI
MeXaHi3MU [ii Ta KJIiHiYHO 3HauylIlli e(heKTU MeTPOpMiHy
nomaHi y Taour. 1.

Kpim Toro, nmpemnapaTt Ma€ BUCOKMI Mpodiab 6e3mexku,
OCKIJIbKM BiH He BUKJIMKAE TIiMIOIIKEMIIO, i € mpernapaTtoM
i3 HU3BKOIO BapTiCTIO, IO POOUTH MOTO NOCTYITHUM JJIsI
IIMPOKOTO KJIiHIYHOTO BUKOpUCTaHHs [13].

POAb iHCYAIHOPE3UCTEHTHOCTI
Y PO3BUTKY METABGOAIYHUX NMOPYLLUEHb,
KAIHIYHi NPOSIBU TO METOAM OLLIHKU

IHcyninopesuctentHicts (IP) € onHuM i3 Haiinoimpe-
HillIMX MeTa0OJIiYHUX PO3JaMdiB, MPU SIKOMY MOPYIITYETHCS
Iist iHCYJIiHY Y TKaHMHaX-MilneHsx [ 14]. OcKiibku iHCYTiH
BUKOHYE Pi3Hi (PyHKIIil B OpraHi3mi JIOAWHU, KOMIIEHCA-
TOpHA TilepiHCyIiHeMis, IKa BUHUKA€ BHACIIOK He3maT-
HOCTi KOHTPOJIIOBAaTH BYIJIEBOAHUIA OOMiH, aCOLLIOETHCS 3
MeTa0OoIIYHUMU Ta EHIOKPUHHUMM TTopylieHHamu [14]. [lo
HalixapaKTepHIlIMX KJIIHIYHUX HACJIi/IKiB HaJIeXKaTh TaKi:

— TOpPYIIEHHS BYTJI€BOIHOro OOMiHY (Timepriikemis
HarTIlle, MopyIlIeHa TOJIEPaHTHICTb 10 rioko3u, LU2);

— WIKipHi MposiBU (YOpHUIi aKaHTO3, IIKipHi 60poIaB-
K1, BOTHUIIIEBA aJIOIIe1lisl);

— TIOPYIICHHS XXKMUPOBOi TKAHUHM (J1imoatpodist, imo-
rineprpodist, abmoMiHaIbHE OXXMPIiHHS);

— TIOpYUIEHHSI OTIOPHO-PYXOBOI CUCTEMH (TICEBIOaKPO-
MeraJiis, rinepTpodist M’s13iB);

— TOpPYIIEHHS JIITiIHOro oOMiHYy (TillepTpuriIinepu-
neMmist);

— TIOpYULIEHHS PeNpONyKTUBHOI cucTeMu (aMeHopes,
ripcyTr3M, MacKyJIiHi3allisl, OJIir0OBYJISILIS Ta MTOPYLIEHHS
deptunbHocTi) [15].

IP posrisinaeTbest sIK criiibHMI maTtodiziooriyHuit Mexa-
Hi3M U151 6araTboX KJIiHiYHMX CTaHiB, 1110 YacTO 00’ € IHYIOTh-
sl IIiI TepMIHOM «MeTaboiuyHuii cuHapom» [14]. 3omotum
craHmapToM oliHku [P € eyriikemiuyHuii rinepiHcyiHe-
MIYHUI KJIEMII-TECT, SKUI 3aCTOCOBYETHCS JIUIIIE B YMOBAX
KJIIHIYHMX JocimkeHb. Lsi MeToanka 103BoJIsiE BUBHAYUTHU
KiJIbKICTb IVTIOKO3H, SIKYy HEOOXiZTHO BBOAUTU BHYTPIllIHbO-
BEHHO MPOTSATOM BU3HAYEHOTO Mepioay sl MiATPUMaHHS
CTa0IBHOIO PiBHS IiKeMil B YMOBaX iHAYKOBAHOI TinepiH-
cyninewmii. besnepepBHa BHYTpillTHbOBeHHA iH(DY3isI iHCYITi-
Hy 0JI0Ky€e BUPOOJIEHHS iHCYJIIHY MiALLTYHKOBOIO 3aJI03010
Ta BUPOOJICHHS TJIIOKO3M TTeUiHKOIO. Y KIIiHIUHIN ITpaKTHU-
i BuUKopuctoByeTbes iHneKc HOMA-IR, sikuit Kopestoe
3 pe3yJabTaTaMu KjeMIl-TecTy. Ha choromHi Hemae >KOTHUX

Ta6bnuys 1. MonekynsipHi Ta MeTabonidyHi e¢heKT meTghopmiHy [6]

EdbekTn

Onuc

BTpara Baru

3HWXKEeHHs aneTuTy i nigeuweHa cekpeduia MM-1

AHTUriNepriikemiyHmn

— 3HWXeHHs BCMOKTYBaHHS BYrneBofiB (BNVB Ha NocTnpaHgianbHy rnikemito);

— iHribyBaHHsA Ne4iHKOBOrO rMIOKOHEOoreHeay: iHribyBaHHs uukny Kpebca ta/abo OKMCHOro
chocchopuntoBaHHA 3a gornomMmoror aktnaadii AMOK;

— MOCUIIEHHS iIHCYNIHOONOCEPEAKOBAHOMO TPAHCMOPTY IMIOKO3UN B CKENETHNUX M’'A3ax:
aKTuUBaLUis, eKCNpecis Ta NepeMiLLeHHs 3 BHYTPILLHbOKNITUHHOMO nyny GLUT-4

AHTURINIAEMIYHWIA

MocuneHHs etepucpikadii BXXK Ta npurHideHHs ninonidy B XXMPOBIi TKaHWHI

3axucT B-KniTnH

SHWKEHHS TNIOKO3M Ta NiINOTOKCUYHOCTI: 36epeXeHHs B-KNiTUHHOI Macu

nnasmiHoreHy-1

enaTonpoTeKTOPHUIN | SHMKEHHS IHCYNIHOPE3UCTEHTHOCTI NEYiHKM Ta NOMIMLIEHHS NiNiGHOro Npoginio
OHKOMPOTEKTOPHMA — Henp;uglmﬁ qugKT: vepe3 3HYDKEHHS IHCYNIHOPE3NCTEHTHOCTI Ta 3HVDKEHHS piBHs |OP-1;
— npamun edpekT: Yepe3d AMPK-3anexHi Ta AMPK-He3anexHi KniTUHHI WNsxm
— EETpaTa Macwu Tina ta noninweHHs ninigHoro Npowinto NPoTAroM TpmMeasnoro nepiogy
KapgionpoTekTopHUi fpu1oMy npenapary,

— HEeBW3Ha4eHi ceponorivyHi abo eHgoTenianbHi hakTopu, SK-OT iHri6iTOp akTnBaTopa

TMpumitkn: BXKXK — BinbHi xupHi kucnorun; AM®K — ageHo3HMoHoghochaTHa npoTteiHkiHa3a; 'MIN-1 — rnroka-
roHonopi6Huii nentug-1; IOP-1 — jHcyniHonoRi6Hni ¢hakTop pocty 1; GLUT-4 — TpaHcrniopTep rimoko3u tuny 4.
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KJIIHIYHMX CTaHOAPTIB OLIHKY KOHIIEHTpALii iHCYJIiHY ITif
yac OpajIbHOTO TecTy ToJiepaHTHOCTI 1o rioko3u (OTTT).
KiiniyHoro o3Hakoo HaOyToi IP BBaxkaeThcst abmomiHaabHe
oXupiHHS. KiHKaM i3 BUCOKMM pHU3UKOM TOPYIIEHb BYT-
JIEBOAHOTO 00MiHy pekoMeHnoBaHo npooautu OTTT mis
BUSIBJIEHHSI TIOCTIIPAHAiaIbHOI TiMepriikemii, sika 4acTo He
BUSIBJISIETbCS IPU BUBHAYEHHI IJIiKeMil HaTILe.

MeTtdopMiH npn CUHAPOMI
MOAIKICTO3HUX I€YHUKIB

CIIKS — onHe 3 HAWMOMMPEHIINX eHIOKPUHHUX 3a-
XBOPIOBaHb Ccepell KiHOK pernpOAyKTUBHOIO BiKy, IO Xa-
pPaKTepU3YEThCS TillepaHIPOTEHIE0, TTOPYIIEHHSIM MEH-
CTPYaJIbHOTO LIMKJTY Ta MOJiKiCTO3HUMU 3MiHaMU SIEUHUKIB
[16]. 3rimHo 3 cyyacHuMU Kputepisimu nomupeHicts CITKS
y 3arajibHiit momyJsiiii craHoBUTh Big 10 mo 13 % [16]. Kii-
HiuHi nposiBu CIIKS € pisHOMaHITHUMU Ta 3MiHIOIOTHCS
MPOTSITOM XUTTs. HaityacTtimmumu cuMnroMamMu y MoJio-
JIOMY Billi € HEPETryJIsIpHUI MEHCTPYaJIbHUM LIMKJI, Tipcy-
TU3M, 30UTbIIIEHHS Bard, OOJIMCIHHS 32 YOJIOBIYMM TUIIOM,
MOTEeMHIHHS IIKipu (aKaHTO3), TOJIOBHUI Oijlb, a TAKOX
MCUXOJIOTIYHI po3iany (HU3bKa CaMOOIliHKa, JeIpecid,
TPUBOXHICTb) Ta PENPOAYKTUBHI MOpyIIeHHs (0e3rtin-
IIs1, YCKJIagHEeHHs BariTHOCTI) [17]. 3 BikoM 30iIbIIyETHCS
yacTKa MeTaboJIiYHUX Ta CepleBO-CYAMHHUX YCKIIaTHEHb
(apTepiajibHa TinepTeH3is, AUCiNiaeMisl, aTepOCKIEPO3),
1110 TIOTipIIY€E SIKICTh XUTTS Ta MiABUIIYE PUUK TESIKUX
¢dopM oHkormaroJiorii [17]. HaitGiapl nomypeHUMHU Me-
TaOOJIIYHUMHU yCKJIamHEeHHAMU Y XiHok i3 CIIKS e: LIJ12
(5—10 %), mpeniabet (30—40 %), oxupinns (30—70 %) ta
abaoMiHanbHe oxupiHHsa (50—60 %) [18]. Lli craHu nmoB’si-
3aHi 3 [P, KomneHcaTopHO10 rinepiHCyTiHeMIEO, TTiABUILE-
HUM MPOAYKYBAHHSM aHJIPOTEHIB, MOCUJIEHHSIM TPOSBiB
rinepaHApOreHii, OJiro-/aHoByJIsIEO Ta Oe3rutiasm [18].
CIIKS — e XxpoHiyHe 3aXBOPIOBaHHS 3 IMHAMIUHUM IIe-
pebiroM, 110 MOTPeOY€E MYJIbTUANCLUTLUTIHAPHOTO ITiIXOMY
JIO BEJICHHSI MAlliEHTOK i3 3aIy4eHHsIM (haxiBIIiB 3 reaiarpii,
TiHEKOJIOTii, eHIOKPUHOJIOTII, JepMaTOoJIOorii, 1iabeTos0-
rii, Kapmaiosorii Ta repiatpii [17]. [ITpoTsarom ocraHHiX 1BOX
NeCATUIITh OyJau po3po0JieHi I OHOBJIEHI KJII0YOBI KOH-
CEeHCYCH 11010 KPUTEPiiB MiarHOCTUKU 1IbOTO CUHIPOMY.
Y 2023 poui MixkHapoiHa eKcIiepTHa Tpyra onyoJiKyBaia
OHOBJIEHY MixXHapoIHy HAaCTaHOBY IIOAO AiaTHOCTUKU Ta
BeneHHs nauieHTok i3 CITKS [16]. 3rigHo 3 Li€ro HacTaHO-
Boio giarHo3 CIIKA y nopocnux xxiHoK (= 18 pokiB) BcTa-
HOBITIOETBCST 32 HASTBHOCTI IBOX i3 TPhOX TaKUX O3HaK [16]:

— 0J1iro- abo aHOBYJISILIISI — MEHCTPYaIbHi LIMKJIU TpUBa-
JTicTIO TToHAA 35 AHIB a00 MeHIIe HiXK 8§ MEHCTpyalliil Ha pPiK;

— KJiHiYHa Ta/ab0 GioxXiMiyHa TirepaHIpOTeHist;

— TOJIKICTO3Hi IEUHUKM 33 TAHUMU YIBTPa3ByKOBOTO
nocmimkeHHs (Y3/1): HasgBHicTb > 20 do1iKyJliB 1iamMmeTpom
2—9 MM B OIHOMY SIEYHUKY 200 00’eM sieuyHnKa > 10 mu (3a
BiJICYyTHOCTI TOMiHAaHTHOTO (hoJTiKys1a 200 KOBTOTO Tija).

Axio nBa mepur KpuTepii HasiBHi, BU3HAYEHHSI PiB-
Hs aHTUMIOJUIEpOBOTO ropMoHy (AMI') Moxe BUKOpHC-
TOBYBAaTUChH SIK ajbTepHaTUBa Y3/l Yy 10pOCIuX KiHOK JUISI
BCTAHOBJICHHS AiarHO3Y i MiATBEPIXKEHHSI TOJIiKiCTO3HOTO
¢enoruny [16]. s 1abopaTopHOi JiarHOCTUKU PEKOMEH -
NYETbCS BU3HAUUTU: 3arajibHUI Ta BUIBHUI TECTOCTEPOH;
SHBG (sex hormone-binding globulin); iHgeKC BiabHMX

aanporeHiB (FAI); anopocTeHmioH i merigpoeriaHapocTe-
pony cyiabdat (DHEA-S); moreinizyrounii ropmon (JIT),
domnikynoctumymorouunii ropmoH (®CT') Ta ix criBBigHO-
meHHs1; AMT; rmroko3y Harie, iHeyniH i HOMA-IR (a6o
HbAIc); nininu ta piBeHs Bitaminy D. Ilepen BctaHOBIEH-
HsM aiarHo3y CITKS HeoOXinHO BUKITIOYUTH iHIIII €TioNorii,
CJIil JOCHIAUTU: B-XOPiOHIYHUIT TOHATOTPOITiH JIOAUHU
(BaritHicTb), TUpeoTponHuii ropmoH (TTT) i BinbHMIT TH-
pokcuH (BT,) (marosorisi LUTONOAIOHOT 3a71031), TTPOJIaK-
TUH (TineprposaakKTUHEMIsT), BUTbHUI KOPTU30J B TOOOBIit
cedi, 1060BuUii Tpodisb KOPTU30JY B CUPOBATIIi KPOBi, TECT
i3 nekcaMmeTazoHoM (cuHapoM KyiimHra), coMaToTponHuii
TOpPMOH (TTpH Tif03pi Ha aKkpoMeratito). KirovuoBi mojioxeH-
HsI BUKJIaneHo y MixkHapoIHili ToKa30Biii HACTaHOBI 3 Jia-
THOCTUKU Ta BEIACHHSI CUHAPOMY MOJIIKiCTO3HUX SIEYHUKIB
(PCOS, 2023) [16]:

— PEKOMEHJIOBAaHO BUKOPUCTOBYBATU OHOBJIEHI KpU-
Tepii, 110 repeadavaoTb MOXIUBICTh 3aMiHN Y 3/] Bu3Ha-
YeHHSIM piBHSI AMI;

— HeOOXiTHO 3MiCHUTU KOMIUIEKCHY OLIIHKY PeIpo-
yKTUBHOTO, METa0OJIIYHOTO, CEPLIEBO-CYIUHHOIO Ta MCU-
XOJIOTIYHOTO CTaTyCy MalliEHTKM;

— PpO3pOOUTH iHAMBIAYaAbHI MJIAaHW MEIUYHOTO HaIJIsI-
Iy 3 aKIIEHTOM Ha ()OpMYBaHHSI 3I0POBOTO CIIOCO0Y KUTTS
Ta 3arro0iraHHs HagMipHili Ba3i. PekoMeHIy€eThCsT BIpoBa-
J>KeHHS iIHTErpOBaHUX MoJe/Iel i 3a06e3MeYeHHsI CITiIb-
HOTO IIPUIHATTS pillleHb JJiKapeM i Iamie HTKOIO;

— ¢apmakoTeparisi, 30KkpemMa MeT(POpPMiH Ta KOMOi-
HoBaHi opanbHi KoHTpauentusu (KOK), 3anumraerscs
OCHOBOIO JIiKyBaHHSI. PeKOME@HI0BaHO pO3IJSTHYTH 3a-
CTOCYBaHHSI iHO3UTOJIIB IS TIOJIIIIIIEHHSI MeTa0OIiYHUX
MOKAa3HUKIB, CTUMYJISILIIT OBYJISILIIT Ta 3MEHIIIEHHSI TTPOSIBIB
ripcyTusMmy;

— HeOoOXiTHO IIPOBOANUTH CKPUHIHT Ta aAcKBaTHE JIi-
KyBaHHS JIeNpecii i TPUBOTU, TAKOX Ba>KJIMBO TMOJIIMIINATH
00i3HaHICTh XKiHOK Ta MEAUYHMX MPalliBHUKIB IIOAO CyJac-
HUX mmigxoniB go BeneHHst CITKS;

— YCiM Mali€eHTKaM PEKOMEHIYEThCS OLiHKA BYTJIEBO-
HOTO OOMiHY ITiJ Yac IepIIoro Bi3UTy Ta KOXHi 1—3 poku
3aJIeXKHO Bil YMHHUKIB pu3uKy po3BuTky L. [IpoBeneHHs
OTTT pexomeHmoBaHo XiHkaM i3 IMT > 25 kr/m?, mopy-
LIEHHSIM likeMii HaTiie, nopyieHHs M OTTI B aHamHe3i,
recTaliliHMM J1iabeToM B aHaMHE3i, OOTSKEHOIO CITagKo-
BicTio 3a LIJI2 i MmeTabomiyHMME (paKTOpaMM pU3HMKY. TecT
OTTT HeoOXigHO BUKOHYBATHU y BCiX Ialli€EHTOK, SIKi Iia-
HYIOTb BariTHICTh a0O0 JIIKYIOThCS i3 TPUBOLY O€3ILTiIIs.

TepaneBTUYHA TAKTUKA
i3 3acTocyBaHHAM MeTdopMiHy npu CMK4
MeTtdhopMiH SIK MOHOTEpAITis MOXKe pO3TJISIIATUCh Y T1a-
1ieHToK i3 IMT > 25 Kr/M? 3 MeTOI0 MOJIMIIIeHHsT MeTabo-
JIIYHUX mapaMeTpiB, 30kpemMa [P, riaikemiuHoro npodginio ta
PiBHS JTiMiAiB. Y AiBYAT-TITITKIB MET(OPMiH TaKOX MOXKE
3aCTOCOBYBATUCS JUISI PETYJISLIT MEHCTPYAJIbHOIO LIMKILY,
IIpOTe J0Ka30Ba 0asza om0 e()eKTUBHOCTI TAKOTO MiAXOIy
obMexkeHa. Y mamieHTok i3 IMT < 25 kr/m? mpermapat Moxke
OyTH BUKOPHUCTAHMUU SIK MOHOTEpaIllisi, OAHAK i B LIbOMY
BUMAIKY J0Ka30Ba 06a3a 3aJIUILIAETHCS 0OMexeHo10. Met-
¢dopmiH Moxe OyTu nomaHuii g0 Teparnii KOK y naiieH-
TOK i3 ripcytuaMoMm Ta/abo nucMmeHopeeto, KOK mMoxyTb
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MpU3HAYATUCS MAlliEHTKAM, SIKi BXe OTPUMYIOTh MeTdOp-
MiH i3 IpUBOAY METa0OTIYHUX MOPYIIEHb, aCOLiOBaHUX
3i CIIKA. Kom6inauis KOK i MeTdopminy Moxke MaTu
nepeBaru Haja moHoteparielo KOK a6o merdopmiHoMm,
oco0mBo y xkiHok 3 IMT > 30 kr/m?, (hakTropaMu pU3UKY
1IJ1 abo mopyIIeHO TOJIEPAHTHICTIO 10 TJIIOKO3U. Y pasi
HasIBHOCTI ITpoTUIIOKa3aHb 10 npusHaueHHss KOK moxHa
PO3MISiAATY TTPU3HAYEHHST MET(OPMiHY 1S TIKYBaHHS Ta-
IIEHTOK i3 HEPEryJSIPHUMM MEHCTPYalLlisSIMU, TIPU TipCyTU3-
Mi PEKOMEHIOBAHO 3aCTOCYBAHHS iHIIUX TEepareBTUYHUX
migxoniB [16]. Ipu mpusHaueHHi MeTHOPMiHY HEOOXiTHE
CHiJIbHE MPUMAHATTS pillleHb JiKapeM i MalieHTKOI0 3 00ro-
BOPEHHSM JOLIJIBHOCTI Tepallii Ta MiaAKpecIeHHSIM TOTO, 110
MeT(hOPMiH Ta BeAEHHS aKTUBHOTO CMTOCOOY KUTTS MAalOTh
nonioHy epeKTUBHICTh. Jlerki mo6iuHi edpexT, 30Kpema 3
OOKY IIIYHKOBO-KUIIIKOBOTO TPaKTy, 3ajiexKaTh Bill 103U
npemnapaty. 3aCTOCyBaHHSI HU3bKMX 03 Ta IIperapariB i3
MPOJIOHTOBAaHUM BMBIJIbBHEHHSIM MOXe MiHiMi3yBaTH T0-
OiyHi e(heKTH i MOJIMIIUTU MPUXWILHICTh 10 JiKyBaHHSI.
PexomeHnmoBana MakcuMalibHa 1000Ba 1032 METGOPMiHY
CTAHOBUTH 2,5 T 11 JOPOCIUX Ta 2 T JUISl MimJiTKiB. J1oB-
roTpuBaje JiKyBaHHSI € O€3MeYHUM 3 OTJIsIAy Ha JOCBig
3aCTOCYBaHHS B iHIIMX Ipynax HaceJeHHs, OQHaK CJIif
pO3rIsiAaTy TToKa3aHHs 1S Hioro nmpusHadyeHHs. [Ipuitom
MeT(hOopMiHY MOXe CIIPUYMHUTY 3HUKEHHS PiBHS BiTaMiHy
B,,, 0co6a1BO B 0Cib i3 hakTOpaMu pU3UKY HU3BKOTO PiBHS
Bitaminy B,, (Hanpuknan, LI/, cranu micist 6apiatpuuHux/
MeTaboJIiYHUX BTpy4YaHb, aHEMisl, BeraHChKa Ji€Ta TOILO),
TOMY CJIill PO3IJISIHYTU MOXJIMBICTh MOHITOpUHTY [16].

MeTtdopMiH y nepioA BAriTHOCTI

3rinHo 3 pekomenaaitisimu ADA (2025) [19]:

— Monau@ikallisl Croco0y XXUTTS € KJIIOUOBUM KOMITIO-
HEHTOM JIiKyBaHHSI TeCTaIlilfHOTO I[yKPOBOTO AiadeTy i Moxe
OyTH JOCTaTHBOIO TEpari€to 1151 6araTboX nauieHTiB. [HCy-
JIIHOTEpaITiio CJIil JoAaBaTH 3a HEOOXiMHOCTI IJIs JOCSITHEH-
HsI LiJIbOBUX MOKA3HUKIB IIiKeMil. IHCyJiH € mpenapaTom
BUOODPY IS JIIKyBaHHS IeCTalliliHOTO IlyKPOBOIo niabeTy Ta
LIJI2 11ix yac BariTHOCTI;

— MeT¢OpMiH Ta I1idypua oKpeMo abo B KoMOiHallii He
CJIiI 3aCTOCOBYBATH SIK IIpernapaTy MepIIol JIiHil IIs JIiKy-
BaHHS Iia0eTy ITiJ yac BariTHOCTI, OCKiJIbKM BOHU TTPOHUKA-
IOTh Yepe3 IIALIeHTY A0 II0AA i MOXYTh OyTH HeIOCTaTHIMU
IUIST TOCATHEHHS TIIKeMIYHUX 1ijei. [HIi nepopaibHi Ta
HEIHCYJIiHOBI iH’€KLiIHI TTpenapaTu IJis 3HVXKEHHS PiBHSI
IJIIOKO3W HE MAlOTh IaHUX 11010 JOBIOCTPOKOBOI Oe3MeKn
i He PEKOMEHIYIOThCS;

— K110 MeT(GOPMiH 3aCTOCOBYBABCS IJIs JTIKYyBaHHS
CIIKA ta inayKuii oByJsiLIii, #0ro TpUiioM CJTif TPUIMTMHUTHI
JIO KiHIIS TIePIIOTr0 TPUMECTPY.

IlepopanbHi IyKpO3HMKYBaIbHI IIperrapaT MoOXXHa
pO3IIsiAaTH K aJIbTePHATUBY JIMILIE IS BariTHUX 3 recta-
LHiTHUM niabeToM, SKUM TMoKa3zaHa MeIMKaMEeHTO3Ha Tepa-
mist, ayie sIKi yepe3 piHaHCOBI TPYAHOIILL, OpaK HABUYOK 200
KYJIBTYPHI 0COOJIMBOCTI HE MOXKYTh O€31IeYHO Y1 e(DeKTUB-
HO 3acTocoByBaTHu iHCyJiH [19]. Uepe3 pu3uK 3aTpUMKU
BHYTPIIITHHOYTPOOHOTO POCTY 200 alnI03y IpH IJIalleHTap-
Hilt HemocTaTHOCTI MeT(HOPMiH IMTPOTUTIOKA3aHU I BariTHUM
i3 rinepTeH3i€lo, MpeeKIaMIICi€l0 YU 3 MiABUILEHUM pU-
3MKOM BHYTPILIHLOYTPOOHOI 3aTpUMKU pocTy 1uioga [19].

3rigHo 3 kiiHiuHoW0 HactaHOBOW NICE NG3 «Diabetes
in pregnancy: management from preconception to the
postnatal period» (2020) XiHkaM i3 recTaiiHuM AiabeToM
i piBHEM TTIOKO3M Harie < 7,0 MMOJIb/JT pEKOMEHIOBAaHO
JIIKYBaHHSI Mi€TOI0 ¥ (pisMyHMMU HaBaHTaxeHHsIMU [20].
SAxmio npotsiroM 1—2 THXKHIB HE JOCSITHYTO LITbOBUX PiBHIB
rlikeMii, pekoMeHmoBaHo noaatu Metdopmin [20]. VY pasi
Hee(eKTUBHOCTI MeT(POopMiHy a00 HAIBHOCTI ITPOTUIIOKA-
3aHb 0 Oro 3aCTOCYBaHHS CHill MpU3HAYaTH iHCYJiHOTe-
pamito. IHcymiH (3 MmeTpopmiHOM 200 63 HHOTO) PEKOMEH-
JIOBAHO TTPU3HAYaTH HETaliHO, SIKIIIO PiBEHb IIIOKO3M HATIIE
CTaHOBUTH > 7,0 MMOJIb/JI HA MOMEHT AiarHOCTUKU abo
SIKIIIO PiBEHb TJIIOKO3U HATIIEe CTAHOBUTH 6,0—6,9 MMOJTb/JT
y TIOENHAHHI 3 YCKJIAIHEHHSIMU BariTHOCTI (MaKpocoMis,
rinpamuion) [20]. Caix 3a3HaunTH, 110 MET(POPMIH JIETKO
MPOHMKAE Yepe3 IJIALeHTY, B pe3yJIbTaTi YOTro piBeHb MET-
¢opMiHy B IYIIOBUHHINM KPOBi JOPiBHIOE a00 MEPEBUIILYE
piBeHb MeTdopMiHy B KpoBi Matepi. [IpoTe naHi koropTHUX
TIOCJIiIXKeHb Ha OCHOBI PEECTPiB Ta OIyOJIiKOBaHUX Pe3yJib-
TaTiB MeTaaHaJIi3iB BKa3ylOTh Ha BiICYTHICTH ITiABUILIEHOTO
PU3UKY BPOIKEHUX aHOMaJIiii 400 TOKCUYHOCTI IS Ttona/
HOBOHAPOIXKEHOTO BHACTIIOK BIJIMBY MeT(HOPMIHY y Tie-
PUKOHUENUIHUI nepion Ta/abo 1ia yac BaritHocCTi [21].
Mertaananis 24 nocmimkeHb 3a yuacTio 4355 ocid mpoaeMoH-
CTpPYBaB, 1110 MMpU NIpuitoMi MeTopMiHy y AiTeid Tpu HApOI-
JKEHHI CIIOCTepirajauch: HUXK4a Maca Tijla, HIDKUMIA pU3UK
MaKpOCOMil, H/XKYa 4acToTa TOCIiTali3alil HOBOHapOIKe-
HUX 10 BiJUIJIEHHS iIHTEHCUBHOI Teparlil Ta HUKYMIA pU3UK
HeOHaTaJIbHOI rinoryikeMii Ha 45 % TOpPiBHIHO 3 iHCYJIiHOM
(OP 0,65; 95% 11 0,52—0,81; p = 0,0001) [22, 23]. JoBro-
CTPOKOBI JaHi 3a/IMIIAI0ThCS HEOAHO3HAYHMMU: YaCTUHA
nociimkeHs (Hanpukian, MiG TOFU) nosinomiisie ipo
6inburi mokasHuku IMT i Tanii B miteit 4—9-piuHoro BiKy,
TOMi SIK iHIII BeJIUKi KOTOPTHI po6oTH ((PiHCHKUIA PEECTP
> 10 000 BunanKiB) Takux BiAMiHHOCTE! He MiATBEPIKYIOTh
[24—27]. 3rinHo 3 pekomeHmanisimu ADA (2025) meTtdop-
MiH MOXe BUKOPHCTOBYBAaTHCH SIK aJIbTepHATUBHUIL 3aci0
KOHTPOJIIO TJIiKeMii y 3KiHOK, SKUM IIpOTHUIoKa3aHa abo He-
JIOCTYITHA iHCcyTiHOTepartis [19].

MetdopMiH npu npeaiaderTi

3rigHo 3 HactaHoBaMu ADA «Standards of Medical Care
in Diabetes — 2025»:

— wMetdopMiH mis ipodinakTuku LIJ12 ciin posrsiga-
TU Y DIOPOCJIUX i3 BUCOKUM pU3UKOM po3BUTKY LI/12, a came:
y oci6 Bikom 25—59 pokiB 3 IMT > 35 kr/m?, piBHEM TTIOKO-
31 TUIA3MK Harie > 6 MMoJib/i1 Ta HbAlc > 6,0 %, a Takox y
JKiHOK i3 TeCcTalliifHIM IIyKpOBUM IiabeToM B aHaMHe3i [28];

— TpuBaJie 3aCTOCYBaHHSI MeT(OPMiHY MOXe OyTH
now’si3aHe 3 AedinuToM BiTaminy B,,; ciig po3rasiHyTH
MOXJIMBICTb MEPiOANYHOI OLIiIHKY PiBHS BiTaMiHy B, B oci0,
SIKi JTIKyIOTbCSI MET(OPMiHOM, OCOOIMBO Y TUX, XTO CTPaX-
ITa€ Ha aHeMilo abo nepudepudHy Helipomnartiio [28].

JlaHi TOBroCTPOKOBUX AOCHIIXEHb IMiATBEPIXKYIOTh
e(eKTUBHICTb MeThopMiHy y ipodimakruii LIJ12. ¥ 3-piu-
HOMY paHIoMi3oBaHOMY nociimkeHHi Diabetes Prevention
Program (DPP; n = 3234) 3axBopioBaHicTh Ha LIJ12 3HU-
3unacd Ha 58 % nipu iHTeHCUBHI MoaudikaLii crmocody
xuttsd (ILS) i Ha 31 % npu 3actocyBaHHiI MeThOpPMiHY
(850 mr aBiui Ha 100y) MOpPiBHSIHO 3 MU1aLe6o [29]. I1pu mo-
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nmanbiroMy crioctepexkeHHi DPP Outcomes Study (DPPOS;
n = 3195), ske tpuBaio 21 pik, BiTHOCHE 3HUXEHHSI pU-
3uKy 30epiramocs: ILS — hazard ratio (HR) 0,76 (95% J1
0,68—0,85), metcdopmin — HR 0,83 (0,74—0,93) [30]. Lie
301IBIINIO MeIiaHy «KUTTS Oe3 niadeTy» Ha 3,5 poKy y Ipy-
mi ILS i Ha 2,5 poky y rpyni metdopminy [30]. [TinrpyrnoBuit
aHaJli3 MmokKasas, 1110 a0COJIIOTHUI e(eKT, BUMIpSIHUIA SIK
Pi3HUILIST pU3UKIB MOPIBHSIHO 3 11aie0o, Bim ILS OyB Oinb-
1M Y MAli€HTIB i3 BUIIMMU BUXITHUMU PiBHSIMM TTIOKO3U
Hartiie, HbAlc Ta CyKynmHUM KIIiHIYHUM PU3UKOM, TOi
SIK MET(OPMiH JEMOHCTPYBAB HalBUIIYy €(DEKTUBHICTD Y
MoJioAuxX nauieHTiB [30].

BucHoBkMU

MeTtdopmin € mpemapaTtom BUOOPY IS XKiHOK i3 MeTa-
OosliyHUMU nopyleHHsIMU, 30kpema ripu CITKS ta npeni-
aberi. 3rigHo 3 pekoMmeHaaissmu ADA (2025) metdopmin
He € mpernapaToM Meplioi JTiHil Tpyu recraiiitHoMy aiaderi,
OIHAK MOXeEe pO3IJIsiaaTUcs, KOJIU iHCYIiHOTepallisl Hel0-
cTymHa abo rpotunoka3aHa. BomHouac y HactaHoBi NICE
(2020) 3a3zHavyeHo, 110 MeThHOPMiH MOXe OyTH MpU3HaYe-
HUI1 y pa3i Hee(peKTUBHOCTI Moandikallii Crioco0y KUTTSI.
MeTtdopMiH TakoxK pekoMeHnoBaHO ADA (2025) st mpo-
(biTaKTUKU IIYKPOBOTrO NiabeTy 2-TO TUILY Y HAIli€HTIB i3
BUCOKUM PU3UKOM HOTO PO3BUTKY.

KonduikT inTepeciB. ABTOpU 3asiBJISIIOTH PO BifICYTHICTb
KOHG}JIKTY iHTepeciB Ta Bi1acHOI (hiHaHCOBOI 3alliKaBJICHO-
CTi TIpY MiATOTOBIIi JAHOI CTATTi.

Buecok aBTopiB. YpbaHoBuY A.M. — inest cTarTi, orsi
Cy4JacHOI JliTepaTypy, KEpiBHULITBO Ta HallMCaHHS TEKCTY;
CinenpHuk H.fl. — odopmieHHs cTaTTi BiilOBiTHO 10 BU-
MOT KypHaJly, pefaryBaHHs Ta JOOIMPALIOBaHHS BilMOBITHO
IO 3ayBaKeHb.
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The role of metformin in the treatment of women
with metabolic disorders

Abstract. Background. Metformin is a first-line drug for the treat-
ment of type 2 diabetes mellitus (T2DM) due to its high efficacy,
safety and availability. Despite being one of the oldest hypoglycaemic
drugs, it remains highly relevant in current clinical practice. Materials
and methods. A literature search was conducted in PubMed, Scopus,
Web of Science, and Google Scholar using the following keywords:
metformin, type 2 diabetes mellitus, prediabetes, polycystic ovary
syndrome, gestational diabetes mellitus. Results. Metformin can be
used alone in patients with polycystic ovary syndrome and body mass
index (BMI) > 25 kg/m? to improve insulin sensitivity, glycaemic
control, and lipid metabolism. Metformin can be added to combined
oral contraceptive therapy in patients being treated for hirsutism and
dysmenorrhea. This combination may offer better clinical outcomes,
especially in women with BMI > 30 kg/m?, risk factors for diabetes,
or impaired glucose tolerance. According to the American Diabetes
Association (ADA, 2025), metformin is not a first-line treatment for

(Cepen BeNNKOT KiNbKOCTi MeTGOPMIHOBMICHUX NpenapatiB Ha BiTUM3HAHOMY dapmaLEeBTMYHOMY PUHKY Ha 0CO6NMBY YBary 3aC1yroBYyI0Tb OpUTiHaNbHI NiKapCbKi 3a-
cobu Mmiokodax® (3Buuaithmii metdopmin) i Miokodaxx® XR (npenapar nponoxroBaHoro BuBiNbHeHHsA) [1]. Miokopax® i Miokodax® XR cnpasnAtoTb aHTUrinepriike-
MiYHUi edeKT 3aBAAKM AeKiNbKOM MeXaHi3MaM: 3MeHLLEHHA NPOZAYKYBaHHA TI0K03U B NeuiHL, 3MiHM 06MiHy F1t0K031 Ta Mikpobiomy KiwieuHnka, aktvsauia AMOK i
TPaHCMOPTHOI 3AATHOCTI YCiX TMNIB MeMOpaHHWX nepeHocHKiB rioko3u (GLUT). Cnig 3ayBaxuTi, wwo Miokopaxx® XR — opuriHanbHuil npenapart, nokasauil He Tinbkin
ANA NiKyBaHHA AiabeTy 2-ro Tuny, ane i AnA ioro npodinakTukm 3rigHo 3 pekomeHaauiamu ADA 2025. Came opuriHanbHi npenapartu Miokodax® i Miokodax® XR Burotos-
NAIOTbCA HA BUPOOHNUMX MalipaHumkax «Mepk CaHTe» (OpaHuis), «Mepk CJ» (IcnaHis) 3a NOBHUM 3aMKHEHIUM LKNOM BUPOOHMLTBA [2].

1. https:/view.officeapps.live.com/op/view.aspx?src=https%3A%2F%2Fwww.dec.gov.ua%2Fwp-content%2Fuploads%2F2025%2F05%2Fproyekt-pereliku-oryginalnyh-1z_stanom-na-02.05.2025 xIsx&wdOrigin=BROWSELINK.

2. http://www.drlz.com.ua/ibp/ddsite.nsf/all/shlist?opendocument&query=%C3%EB%FE%EAEE%F4.

gestational diabetes but may be considered as an alternative to insulin
therapy when insulin is contraindicated or unavailable. NICE guide-
lines (2020) support the use of metformin in pregnant women with
fasting plasma glucose < 7.0 mmol/L if lifestyle modifications are
ineffective. Metformin is also recommended by the ADA (2025) for
the prevention of T2DM, particularly in adults aged 25—59 years with
BMI > 35 kg/m?, elevated fasting plasma glucose (= 6.0 mmol/L)
or glycated haemoglobin > 6.0 %, and in women with a history of
gestational diabetes. Conclusions. Metformin is the drug of choice
for women with metabolic disorders, particularly polycystic ovary
syndrome. It may be used as an alternative to insulin therapy in ges-
tational diabetes when insulin is unavailable or contraindicated. In
addition, metformin is recommended for the prevention of T2DM
in patients at high risk of its development.

Keywords: metformin; insulin resistance; polycystic ovary syn-
drome; gestational diabetes; prediabetes; review
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Morphometric evaluation of the exocrine
and the endocrine parts of the pancreas in rats under
conditions of long-term triptorelin exposure
(experimental study)

Abstract. Background. Correction of a number of pathological conditions that are androgen-dependent is based
on anti-hormone therapy, in particular the use of triptorelin, a synthetic analogue of gonadotropin-releasing hormone,
which centrally suppresses testosterone synthesis and leads to chemical castration. Nevertheless, clinical experience
indicates that patients receiving triptorelin frequently report adverse reactions affecting the gastrointestinal tract,
specifically the pancreas. The purpose of the study is to establish morphological changes in the structural compo-
nents of the haemomicrocirculatory bed, exocrine and endocrine parts of the pancreas. This will be conducted under
conditions of experimental modelling of chemical castration using triptorelin over a 12-month period to determine
the direct and indirect effects of the drug on these structures. Materials and methods. Thirty-five male white rats
weighing 180-260 grams were used for the study and divided into two groups. The control group consisted of 10
animals. The experimental group included 25 rats, 5 animals for each of the five study periods: 1%, 37, 6", 9" and 12"
months. The animals in the experimental group were subcutaneously injected with triptorelin at a dose of 0.3 mg/kg
of active substance for 12 months. Five animals were taken from the experimental group and a morphological study
of the haemomicrocirculatory bed, exocrine and endocrine sections of the pancreas was conducted. Results. The
morphometric investigation enabled the evaluation of the impact of triptorelin on the morphofunctional characteristics
of the haemomicrocirculatory bed of the exocrine and endocrine apparatus of the pancreas. The alterations that trans-
pired during the 1* month of the experiment were marked by moderate stabilisation in the structure of the exocrine
apparatus and vasodilation, signifying the activation of compensatory mechanisms. Starting from the third month,
there have been some structural changes in the acini and blood vessels, which have led to dystrophic changes in
the exocrine cells and stromal cells. These alterations reached their peak in the ninth month of the experiment, which
shows that the functionality of the cellular component has been suppressed. By the 12" month, there is a decrease
in the number of dystrophically altered cells, which is probably due to those that were previously in the compensation
stage, demonstrating a certain, although limited, mechanism of adaptation of the body. Conclusions. Triptorelin
causes a chronic pathological process in the pancreas, which begins with circulatory disorders and leads to pro-
nounced functional and morphological degradation of cellular structures, despite short-term adaptive mechanisms.
Keywords: pancreas; testosterone; releasing factor; triptorelin; haemomicrocirculatory bed; endocrine cells;
exocrine cells; morphometry

Introduction

The pancreas (PG) is a key organ of the digestive and
endocrine systems that performs important functions in the
body: it ensures digestion and regulates carbohydrate me-
tabolism [1]. Its normal functioning critically depends on
adequate blood supply, which is provided through the hae-
momicrocirculatory bed (HMCB) [2]. Disruption of this
process caused by structural changes in blood vessels can

lead to dystrophic and degenerative processes, which nega-
tively affect the homeostasis of the entire body. In modern
biological and medical science, the relevance of studying the
PG is growing, in particular due to the side effects of some
drugs [3, 4].

Prostate cancer (PCa) is one of the most common
diseases among men, ranking first in terms of the number
of patients in European countries after cardiovascular disea-
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ses [5, 6]. Since PCa is androgen-dependent [7], its treat-
ment is often based on hormone therapy, in particular the use
of triptorelin, a synthetic analogue of gonadotropin-releasing
hormone, which centrally suppresses testosterone synthesis
and leads to chemical castration. However, clinical evidence
indicates that patients receiving triptorelin frequently report
gastrointestinal side effects, including nausea, constipa-
tion, diarrhoea, and other symptoms, suggesting a poten-
tial impact of the drug on the digestive system [8, 9]. The
pancreas is a key organ of mixed secretion, providing both
digestion and carbohydrate metabolism [10, 11]. Its normal
functioning depends on adequate blood supply, which is
provided through the haemomicrocirculatory bed (HMCB)
[12, 13]. In this context, it became necessary to study the
indirect effect of triptorelin on the pancreas via the hypo-
thalamus-pituitary-testicular-testosterone-pancreas system
[14]. The study of morphological changes in the structure of
the haemomicrocirculatory bed and PG cells (exocrine cells,
endocrine cells, endothelial cells) during hormone therapy
is extremely relevant [15]. This will not only allow us to un-
derstand the pathogenesis of side effects, but also to develop
effective methods for their correction. All these studies are
crucial for improving the quality of life of patients receiving
vital treatment [16].

The purpose of the study is to establish morphological
changes in the structural components of the haemomicrocir-
culatory bed, exocrine and endocrine parts of the pancreas
under conditions of experimental modelling of chemical
castration using triptorelin over a 12-month study period, in
order to determine the direct and indirect effects of the drug
on these structures.

Connection between the publication and planned research
work. This work is part of the research project “Experimental
morphological study of the effect of diphereline and cryopre-
served placental transplants on the morphofunctional status
of a number of internal organs”, state registration number
0124U003358.

Materials and methods

The present study was conducted on 35 male white rats,
with a mean weight of 180—260 grams, which were divided
into two groups. The control group comprised 10 animals.
The experimental group comprised 25 rats, with five animals
assigned to each of the five study periods: 1%, 34, 6™, 9" and
12" months. The animals in the experimental group were ad-
ministered triptorelin subcutaneously at a dose of 0.3 mg/kg
[6, 17] of the active substance for a period of 12 months.

Animals from the experimental group were removed from the
experiment at a rate of five rats per study period. A morpho-
logical study of the structures of the haemomicrocirculatory
bed, exocrine and endocrine divisions of the pancreas was
performed.

Material for microscopic examination of the pancreas
was collected immediately after euthanasia of the animals.
Samples were embedded in paraffin using standard tech-
niques and semi-thin sections were prepared and stained with
haematoxylin and eosin [4].

A Konus Biorex-3 microscope (serial number 5604) was
used to study histological structures and perform micro-
photography with cell morphometry. The microscope was
equipped with a DCM 900 digital camera and adapted soft-
ware.

During the course of the study, a morphometric evalua-
tion was conducted. This evaluation entailed the calculation
of the mean diameters of the vessels (arterioles, venules,
capillaries) present within the haemomicrocirculatory bed
of both the exocrine and endocrine regions of the pancreas
in rats. The diameters of the cytoplasm and nucleus of exo-
and endocrine cells were also measured, where D denotes
the horizontal measurement and d signifies the vertical mea-
surement. Quantitative analysis of cell representation was
performed at X400 magnification. The area of the nucleus
and cytoplasm of cells was calculated using the ellipse for-
mula: S = ntDd/4 um?.

The statistical processing of the obtained data was per-
formed in Microsoft Office Excel. Statistical significance was
considered as p < 0.05.

Results

Morphometric enumeration and statistical evaluation of
mathematical data derived from pancreatic micro-prepara-
tions revealed particular dynamics in morphometric alte-
rations. Thus, morphological examination of the afferent
link of the HMCB and morphometric calculation revealed
an expansion of 28.04 + 0.63 um at p < 0.05, compared to the
control group of 23.92 + 0.27 um (Table 1), as signs of initial
hyperaemia (due to increased blood flow) of the exocrine
part of the pancreas in the form of a protective reaction to
inflammation (Fig. 1).

The third month of the experiment was characterised by a
sharp narrowing of arterioles to 20.60 & 1.05 um at p < 0.05.
The spasm resulted in ischaemia (decreased blood flow)
in both the endocrine and exocrine parts of the pancreas
(Fig. 1).

Table 1. Dynamics of changes in the average diameters of pancreatic microvessels in the experiment (um)

Arterioles Capillaries Venules
Control group 23.92 +0.27 7.41+£0.18 35.68 + 1.53
1 month 28.04 + 0.63" 9.31 £ 0.21% 38.14 £ 1.62
3 months 20.60 + 1.05* 8.07+1.45 21.69 = 0.79*
6 months 29.25 + 0.95" 8.26 + 1.67 24.81 + 0.65*
9 months 23.07 £ 0.90 7.74 £1.24 26.00 + 0.62*
12 months 32.53 + 1.88" 8.83 +1.48* 27.70 = 1.55%

Note: * — p < 0.05 compared to the control group of animals.
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Figure 2. Dynamics of changes in the average
diameters of pancreatic microvessels
in the experiment (um)

12 4
10
8 -
6 -
4 -
2 -
0 m T T T T T
Control 1 3 6 9 12
group month months months months months

Figure 3. Dynamics of morphometric changes
of capillary diameter in the pancreatic endocrine
compartment (um)

A sharp expansion was observed in the sixth month of
observation and amounted to 29.25 £+ 0.95 um at p < 0.05,
compared to both the previous observation period and the
control group (Table 1). The maximum dilation of arterioles
indicates a violation of the vascular wall tone or the spread
of inflammation to the gland tissues.

The ninth month of observation was characterized by a
return to the control group values. At the twelfth month of
the experiment, the maximum expansion of the wall of the
afferent link was 32.53 £+ 1.88 um at p < 0.05 (Table 1). Sus-
tained significant dilation is likely due to irreversible vascular
wall and gland tissue damage or persistent chronic gland
inflammation.

The exchange link of the pancreatic HMCB also had a
number of distinctive abnormalities during the experiment,
which manifested themselves in changes in the lumen of the
capillaries, both in the exocrine and endocrine parts of the
gland. The first month of the experiment was characterised
by an augmentation of the indicator to 9.31 £ 0.21 um at
p <0.05 (Table 1). This indicates initial reactions to increased
blood flow with an enlargement of the arterioles at this stage
of the experiment (Fig. 1).

The 39, 6™, and 9" months of the experiment were slight-
ly different from the control group. The capillary diameter
stayed relatively stable and didn't have a statistically signifi-
cant difference from the control, showing that the exchange
part of the vessel is less sensitive to changes in the middle
phase of the experiment.

In the 12" month of the study, a slight expansion of the
capillaries was observed, reflecting a persistent microcircu-
lation disorder (Fig. 2, 3).

890 - 60
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875 40 -
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860 - 20
855 - 10 1
850 - 0-
845 T T T T T Control 1 3 6 9 12
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m Cytoplasmic area of exocrine cells
M Nuclear area of exocrine cells
Figure 4. Dynamics of morphometric changes in the pancreatic exocrine compartment
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Figure 5. Dynamics of morphometric changes in the pancreatic endocrine compartment
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Table 2. Dynamics of morphometric changes in the pancreatic endocrine compartment, um?

Parameters C;c:gt:'g | 1 month 3 months | 6 months | 9 months | 12 months
Pancreatic islet area 258.91 £1.90 | 95.91 £ 3.32* [133.24 + 2.89*| 265.81 +3.12 | 267.10 £ 2.50 {151.61 + 3.14*
Cytoplasmic area of endocrine cells | 19.16+0.21 | 18.03£0.44 | 18.27 +0.27 | 23.97 £0.93* | 20.84 £ 0.37* | 19.99+0.85
Nuclear area of endocrine cells 9.84+0.14 9.70 £ 0.64 944 +0.24 |11.25+0.78* | 10.73+0.17 | 10.78 + 0.54
Nuclear-cytoplasmic ratio *
of endocrine cells 0.51 £0.01 0.53 £0.01 0.52+0.01 | 0.46 +0.01 0.51 £0.01 0.53 £0.01

Note: * — p < 0.05 compared to the control group of animals.

When studying the venous link of the HMCB on pan-
creatic micro-preparations, it was found that the indica-
tor for the first month of observation increased slightly to
38.14 £ 1.62 um, but this is statistically irrelevant to the con-
trol group indicator (Table 1) and corresponds to an increase
in blood flow (Fig. 1).

In the subsequent stages of the experiment, specifically
in the 3%, 6™, 9" and 12™ months, there was a persistent
narrowing of the venules at p < 0.05 compared to the control
group. The maximum narrowing at the 3™ and 6™ months
(21.69 £ 0.79 um and 24.81 £ 0.65 um, respectively) indi-
cates difficulty in blood outflow (venous stasis) and com-
pression of venules by oedematous pancreatic tissue (Fig. 1).

A morphometric study of the acinar area of the exo-
crine part of the pancreas showed that this indicator de-
creased significantly at most observation stages (1%,
6", 9" and 12™ months) compared to the control group
(883.34 + 2.37 um?). The lowest value was recorded at nine
months (861.45 & 2.12 um?). While the difference was statis-
tically significant, the absolute decrease in acinar area was
insignificant (less than 3 % of the control value). This may
indicate the initial, chronic stages of exocrine tissue atrophy.

When calculating the cytoplasmic area of exocrine cells, a
gradual and statistically significant decrease was observed at
all stages of observation. The lowest value was recorded in the
ninth month (37.00 & 0.73 um?), representing a 22 % decrease
compared to the control value of 47.78 + 0.29 um? (Fig. 4, 5).

The nuclear area was significantly reduced at all stages
except the 12" month. The lowest value was recorded in the
sixth month (7.59 £ 0.08 um?), representing a 35 % decrease
compared to the control value (11.65 £ 0.12 um?). After
12 months, the nuclear area returned to the control value of
11.71 £ 0.26 um?.

The nuclear-cytoplasmic ratio (NCR) indicates the ba-
lance between metabolic activity in the nucleus and the se-

= T T
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T T T T T
9 12
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group month months months months months
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Figure 6. Dynamics of nuclear-cytoplasmic ratio
changes in the pancreatic endo- and exocrine cells

cretory apparatus in the cytoplasm. The control value for
pancreatic exocrine cells is 0.24. At 1 and 6 months, the
NCR is significantly reduced, to 0.21 and 0.20, respectively.
Despite the reduction in both areas, the shift towards the
cytoplasm occurs because the nucleus has decreased propor-
tionally more than the cytoplasm, especially at six months.

At three and nine months, the NCR remains at control
levels. By 12 months, there is a statistically significant in-
crease in NCR to 0.30. The nuclear area returns to control
levels at 12 months, while the cytoplasmic area remains low
at 39.39 £ 0.97 um?. Thus, the NCR increases, shifting to-
wards the nucleus. This increase in NCR against the back-
ground of atrophied cytoplasm may indicate a change in
the balance within the cell, suggesting either pathological
reactivation or increased metabolic stress.

During the study of the pancreatic islet area (Langerhans is-
lets), a statistically significant decrease in area was observed at 1
and 3 months (95.91 + 3.32 um?and 133.24 £ 2.89 um?, respec-
tively). This may indicate atrophy or a reduction in the number
of endocrine cells in the early stages of the experiment. By the
sixth and ninth months, the area had completely returned to
control values (265.81 & 3.12 um? and 267.10 £ 2.5 um?). At the
12-month point, there was a repeat decrease in area, though not
as significant as at the 1-month point.

The cytoplasm and nucleus area of endocrine cells have
the following control values: cytoplasm — 19.16 & 0.21 um?;
nucleus — 9.84 £ 0.14 um*. Maximum changes are observed
at 6 months: a statistically significant increase in both the
cytoplasm area (23.97 £ 0.93 um?) and the nucleus area
(11.25 £ 0.78 um?). This may indicate the activation of syn-
thetic processes and cell hypertrophy, likely as a compensa-
tory response to the previous decrease in the entire islet area.
By the end of the 9-month experiment, the cytoplasm area
had increased significantly (to 20.84 + 0.37 um?), while the
nucleus area had returned to control levels.

When the nuclear-cytoplasmic ratio of endocrinocytes
was studied, the control was found to be 0.51 (Table 2). A
key change in the indicator only occurs in the sixth month.
At this stage, a statistically significant decrease in the NCR
occurs, dropping to 0.46. Although both the nucleus and the
cytoplasm increased in size, the increase in the cytoplasm
was proportional (Fig. 6).

Discussion

The morphometric analysis allowed us to evaluate the
morphofunctional features of the haemomicrocirculatory
bed of the exocrine and endocrine apparatus of the pan-
creas, namely the effect of triptorelin administration on the
morphological structure of the exocrine pancreas [18, 19].
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During the first month, there was moderate stabilisation
of the exocrine apparatus structure and vascular dilatation,
indicating the activation of compensatory mechanisms.
However, from the third month onwards, disturbances to
the structure of the acini and vessels were observed, progres-
sing to dystrophic changes in the exocrine and stromal cells.
These changes reached their maximum in the ninth month
of the experiment, indicating suppression of the functiona-
lity of the cellular component. By the 12™ month, there is a
decrease in the number of dystrophically altered cells. This
is probably due to those that were previously in the compen-
sation stage. This demonstrates a certain, although limited,
mechanism of adaptation of the organism [20].

Using triptorelin leads to dynamic morphological chan-
ges in the pancreatic HMCB throughout the experiment. In
the first month, venous stasis and vascular dilation are ob-
served, indicating disturbances to blood flow. From the third
month onwards, an increase in blood flow to the organ tis-
sues is noted, which is probably a manifestation of compen-
satory mechanisms. However, over time, these mechanisms
become exhausted, leading to the progression of dystrophic
changes in exocrine and stromal cells, as well as in vessels.
These changes reach maximum development by the ninth
month of the experiment, indicating the suppression of cellu-
lar function. By the 12" month, the number of dystrophically
altered cells decreases, which may suggest that the body is
activating certain adaptive mechanisms.

The dynamics of microcirculatory changes in the pancre-
as have a prominent wave-like character and indicate chronic
circulatory disorders [21]. The early period (1** month) is
characterised by active hyperaemia (dilatation of the arte-
rioles and capillaries), which is a typical initial reaction to
damage or inflammation. The middle period (the third and
sixth months) is characterised by a sharp imbalance: the
arterioles first narrow in the third month, then expand to
their maximum size in the sixth month. There is persistent
and significant narrowing of the venules from the third to
the twelfth month, leading to venous stasis and impaired
blood outflow despite fluctuations in inflow. The late peri-
od (12 months) is characterised by persistent pathological
dilation of arterioles and capillaries against a background of
constricted venules. These factors (wide inflow and impaired
outflow) creates the conditions for chronic stasis and tissue
oedema, which can lead to irreversible damage to the pan-
creas. A persistent reduction in cytoplasm (where organelles
for enzyme synthesis are concentrated) is a classic indication
of decreased secretory function and atrophy of individual
exocrine cells. A reduction in nuclear area indicates a de-
cline in metabolic activity necessary for enzyme synthesis.
Recovery at 12 months may indicate cell activation or be a
compensatory reaction. The initial lesion (1—3 months) is
characterised by a sharp decrease in the area of the islets of
Langerhans and deterioration of the blood supply (reducing
the diameter of blood vessels).

The experimental triptorelin model presented provides a
clear example of impaired blood outflow, as indicated by per-
sistent narrowing of the venules with fluctuating inflow [22,
23]. This results in chronic congestion (stasis) and oedema.
This is consistent with studies by some authors who consider
diabetes to be a microvascular disease [24, 25].

Compensation and hyperfunction (6 months): complete
restoration of the islet area is achieved, accompanied by cell
hypertrophy (enlargement of the cytoplasm and nucleus) and
a decrease in the NCR (shift towards the cytoplasm), which
may indicate intense secretory activity. Late changes (9—12
months): most indicators return to normal, but at 12 months,
there is a repeated, albeit less pronounced, decrease in the
area of the islets, which may indicate exhaustion or recur-
rence of the pathological process. A shift in NCR (towards
the cytoplasm) in mature endocrine cells frequently signifies
an increase in their secretory function (e.g., an accumulation
of insulin in the cytoplasm). Other terms: at 1, 3, 9 and 12
months, the NCR remains at control levels despite fluctua-
tions in individual indicators (nucleus/cytoplasm area).

Compensation and depletion of pancreatic islets is con-
firmed in scientific studies [21]. Our data on hypertrophy and
increased secretory function (decreased NCR) at 6 months,
followed by a secondary decline at 12 months, illustrate the
mechanism of compensation and then exhaustion of endo-
crinocytes [9, 23, 26].

Conclusions

Triptorelin triggers a chronic pathological process in the
pancreas, initially causing circulatory disorders and leading
to significant functional and morphological degradation of the
cellular structures of the exocrine and endocrine divisions of
the pancreas, despite short-term adaptive mechanisms.
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bopyra H.B., LLlenitbio B.I., MuxavineHko B.B., Binbxoa O.B., Pyab M.B., AvcayeHko O.A.,
leavnerko A.b., BonowmHa O.B., AeByeHko O.A., CepbiH C.1., Creuyk €.B.
[TOATABCHKV AEPIKQBHUM MEANYHUN YHIBEPCUTET, M. [TOATABA, YKPAIHQ

MopdOoMEeTPUYHA OLLIHKO €K3OKPUHHOT TO @HAOKPUHHOT YOCTUH MIALUAYHKOBOI 30AO3U
Y WypiB 301 YMOB TPUBAAOIFO BMAUBY TPUNTOPEAIHY
(eKcnepuMeHTAOAbHE AOCAIAXKEHHS)

Pesiome. Axmyaavnicmo. Kopexilis HU3KM NaTONOIIYHUX CTaHIB,
10 € aHAPOTEH3aIeKHUMU, 0a3yETHCSI HA AaHTUTOPMOHAJIBHI Te-
parrii, 30KpeMa i3 3aCTOCYBaHHSIM TPUTITOPEJIiHY — CUHTETUIHOTO
aHayiora TOHaJOTPOITiH-PUTiI3UHT-TOPMOHY, IKUI LIEHTPaJIbHO
MPUTHIYYE CUHTE3 TeCTOCTEPOHY Ta MPU3BOAUTD 10 XiMiUHOI Ka-
crpartii. OgHaK KJIiHIYHWM DOCBiI TTOKa3ye, 110 MalliEHTH, SIKi
OTPUMYIOTh TPUITOPEJIiH, YaCTO MOBIAOMIJISIIOTH PO MOOIYHI peak-
il 3 60Ky IIUTYHKOBO-KHIIIKOBOTO TPAKTY, 30KpeMa ITiIIITyHKOBOI
3a7103U. Mema: BCTAaHOBUTU MOPQOJIOTiUHI 3MiHU y CTPYKTYPHUX
KOMITOHEHTaX MiKPOLIMPKYJISITOPHOTO pyciia, eK30KPUHHOI Ta H-
MOKPUHHOI YaCTHUH ITiIIUTYHKOBOI 3aJI031 32 YMOB €KCIIEPUMEH-
TaJIBHOTO MOJIEJTIOBAHHSI XiMiYHOI KacTpallii 3 BUKOPUCTAaHHSIM
TPUNITOPEJIIHY MPOTIroM 12 Mics1iB Uil BU3HAUYEHHS MPSIMOTO
i HempsIMOro BIUIMBY IperapaTry Ha 1ii CTpYKTypu. Mamepiaau
ma memoou. J171s1 TOCHiIKEHHSI BUKOPUCTaHO 35 caMIliB Oiinx
mypiB Baroio 180—260 rpamMiB, SKMUX pO3IUIMIM Ha ABi TPYIIU.
KontponbsHy rpyny craHoBuiau 10 tBapuH. EkciepumeHTanbHa
rpyra BKJtoyana 25 1mypiB — Mo IT’SITh Ha KOXeH i3 T’ATH nepi-
OJliB MoCHimkeHHs: 1-i1, 3-it, 6-i1, 9-it Ta 12-it Micswi. TBapuHam
eKCIIepUMEHTAIbHOI TPYIH IMIIIKIpHO BBOAUIN TPUMNTOPEIIH Y
no3i 0,3 Mr/Kr 1il040i pe4OBUHU MPOTITOM 12 MicsiiiB. 3 ekcrie-
PUMEHTaJIbHOI Tpynu OyJI0 BifibOpaHO IT’SITh TBAPUH i MpoBejie-
HO MopdoJIoTiuHe TOCITiIKeHHST MIKPOIIMPKYJISITOPHOTO pyciia,
€K30KPUHHOTO 1 eHIOKPUHHOTO BiUIiJIiB MiAILIYHKOBOI 3aJI031.

Pezyrvmamu. MopdomeTpuuHe TOCTiIKEHHS 103BOJIUIO OLIHUTHA
BILIMB TPUTITOPEJiHY Ha MOPHODYHKIIIOHAIBbHI XapaKTePUCTUKHU
MiKPOLIMPKYJISITOPHOTO pyciia eK30KPMHHOTO Ta eHJOKPUHHOTO
amapary IIIUTYHKOBOI 3a7103U. 3MiHHM, IO BiZOYIHUCS IPOTITOM
MEePILIOro Micslsl eKCIIEPUMEHTY, XapaKTepr3yBaJKCsl TIOMipHOIO
crabiiizalielo CTpYKTYpU €K30KPMHHOI YaCTUHU Ta BazoaujaTa-
Li€10, 1110 CBiIYMJIO MPO aKTUBALiI0 KOMITIEHCATOPHUX MEXaHi3MiB.
[TounHauM 3 TPETHOTO MiCSILISI CIIOCTEPIraJINCS IesIKi CTPYKTYPHi
3MiHM B allMHYycax i KPOBOHOCHMX CYIMHAX, 10 MPU3BEJIO 10 AU-
cTpodiYHUX 3MiH B €K30KPUHHMX Ta CTPOMaIbHUX KiiTuHax. Lli
3MiHU csSITalM MAaKCUMYMY Ha JIeB’ITOMY MiCsIli eKCIIEpUMEHTY,
BKa3ylo4M Ha MPUTHIYeHHS (DYHKIIOHAJbHOI aKTUBHOCTI KJTi-
TUHHOT'O KOMMOHeHTa. JIo 12-ro Micslisl crocTepiraaocst 3MeH-
LIEHHS KiJTbKOCTi AMCTPO(iYHO 3MiHEHUX KJTITUH, 1110, KMOBIpHO,
OB’SI3aHO 3 MEPEXOI0M YaCTUHU KIIITUH y CTa/lil0 KOMITeHcallii
Ta IEMOHCTPYE MEBHUIA, X0Ua i OOMEXKeHMI, MeXaHi3M amanTalii
opratiamy. Bucnoekxu. TpuntopeliH CIIpUYUHSIE PO3BUTOK XpPO-
HIYHOTO TMAaTOJIOTIYHOTO MPOLECYy B MiAUUTYHKOBIN 3271031, SKUi
PO3MOYMHAETHCS 3 MOPYLIEHb KPOBOOOITy Ta MPU3BOAMTS J10 BUpPa-
XeHoi (hyHKIIIOHAIBHOI Ta MOP(OJIOTIYHOI AeTpafallii KIITUHHUX
CTPYKTYp, He3BaxkalouM Ha KOPOTKOYACHI afalTUBHI MeXaHi3MH.
Kio4oBi cjoBa: nianuiyHKoBa 3a03a; TECTOCTEPOH; PUITi-
3UHT-()aKTOp; TPUTITOPEITiH; MIKPOLUPKYJISITOPHE PYCJI0; €HI0-
KPUHHI KIITUHH; €K30KPUHHI KJIITUHA; MOP(hOMETPis
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Kupunrok MA.", TaHbkiB B.1.?

T AKQAEMIYHN MEAVYHWV LIEHTP, M. KuniB, YkpQiHa

2 AHI «YkpQiHC bk HQYKOBO-MPAKTUYHME LIEHTO eHAOKPUMHHOI Xipypril, TOQHCIAQHTALT @HAOKDUHHWX OPIaHIB
i TkaHMH MO3 YkpaiHmn», m. Knis, YkpaiHa

AecTtepoiansauiga 9K MeTOAOAOTI 3HUKEHHS PUSUKY
HOAHUPKOBOT HEAOCTATHOCTI B AOPOCAUX XBOPUX
HeeHAOKPUHOAOTYHOTro NPodiAlo:

ACHI AiTepaTtypu T BAOCHUN AOCBIA

Pestowme. VY crarri HaBefeHi gaHi nitepatypu Ta 0COGUCTUI [OCBI CrIOCTEPEXEHHS 3a NaLjieHTaMy HEeHLOKPUHO-
JI0riYHOro NPoirito Micsisi MPUMMHEHHS NPUVMaHHS rIIOKOKOPTUKOIRIB abo ix BigMiHn. O6rpyHTOBaHO BUKOPUCTAHHS
HOBOIro TepMiHa Ta meTogosorii gecrepoiguaadii 4sisi npoginakTmky HagHMPKOBOI HegocTaTHOCTi. CUHABPOM BigMIHN
[TTIOKOKOPTUKOIZIB IHTEPNPETYETLCS K CUHIPOM [TTIOKOKOPTUKOIAHOI 3aneXHOCTI. OrnvcaHo KNiHiYHi 03HaKu SITPOreH-
Horo cuHapomy KyLuvHra Ta riitoKOKopTUKOIA-IHAYKOBaHOI HaAHWPKOBOI HEAOCTATHOCTI B [JOPOC/IMX MaLieHTIB, a Ta-
KOX riogaHi cyHacHi KniHi4Hi pekomeHgauii LLo[o BeAEeHHS nayieHTiB nic/is NpunuHEeHHs rtoKOKOPTUKOIHOI Tepaniii.
BracHuii [OCBIf criocTepeXXeHHs 3a navjieHTaMm HeeHLOKPUHOIOMYHOro npogio nokasaye, Lo Micsisi MPUMMHEHHS
[TIIOKOKOPTUKOIAHOI Teparnii: a) nawieHTv nepLUoi rpynu rnpuaHad4aroTs cobi rMHOKOKOPTUKOIAM CaMOCTIVHO, HarnpuKias
IH eKUiT gekcameTasoHy nicrisi cralioHapHoro nikyBaHHs Tsxkoi COVID-19-iHebekuii 4r1a nokpaLLeHHs1 camornoYyTTs
Ta hisn4HOI npave3gaTHoCTI, Lo Mpmu3Besio B OGHOMY BUMNaAKY 4O JeTasibHOro pe3ynbtaTty (reHepasidoBaHui STpo-
reHHwi cuHapoM KyLumHra, nosiopraHHa HefoCcTaTHICTb); 6) navieHTy Apyroi rpynv [OCAraroTb NEBHOI MiHiManbHOT
Ao3u (Hanpuknag, 5 Mr npeaHi30/10Hy Ha 4oby) i He Xo4yTb BIAMOBNATUCA Bifj Tepariii rIloKOKopTMKoigamu Yepes
CcTpax peunanBy abo 3aroCTPEeHHSI 3aXBOPIOBAaHHS; B) TPETS rpyrna nayieHTiB He MOXe BigMOBUTUCS Bif ITTHOKOKOP-
TUKOIHOI Tepanii YHepe3 OCHOBHE 3aXBOPIOBaHHS (Hall nayieHT rpuyiMae rilloKOKOPTUKOIAW Mics TpaHcnnaHTawyii
HUPKKM BXe noHaa 15 PokKiB); r) YeTsepTa rpyna 3a BiACYTHOCTI MOBHOro BiAHOBIIEHHS! (DYHKLIOHA/IbHOro CTaHy
rinotanamo-rinogiaapHo-HagHNPKOBOI CUCTEMM MiCSIS BIAMIHW ITIOKOKOPTUKOIAIB Npy NepLUMX O3HaKax HagHWPKO-
BOI HE4OCTaTHOCTI (Yepe3 cTpec, CTOMAaTONOriYHI npoyenypu, rinepTepmito, 3HEBOAHEHHS, COHAYHWMI yaap, rocTpi
pecnipatopHi BipyCHi iHGheKLii ToLLo) MoTpebye MOBTOPHOIo NPUMaHHs HU3bKUX [03 ITIIOKOKOPTUKOIAIB. HaBeaeHo
[aHi cyHacHux KiiHiYHMX HacTaHoB (EBponericbke TOBapUCTBO EHAOKPUHOIONB Ta EHAOKPUHOMOrYHE TOBapUCTBO
(CLLA) 2024) 14080 MEQUHHOIO CynpOBOAY XBOPUX 3 HEEHLOKPUHHOO MaTosIorieto.

Knrou4oBi cnoBa: rokokopTukoigu; gectepoigusadis; cuHapom KyLumHra; He[oCTaTHICTb HagHUPKOBUX 3a/103;
CUHAPOM [TIFOKOKOPTUKOIQHOI 3a/1€XKHOCTI; HacTaHoBU

Bctyn

ITicast orpumanHs y 1950 poui HobeniBchbkoi npemii
3 MeOULIMHU Ta (i3ioJIorii 3a «BiOIKPUTTS TOPMOHIB KOpH
HaTHUPKOBUX 32103, IXHbOI CTPYKTYpHU Ta OiOJIOTIYHUX
edekTiB» npodecopomM-XiMikoM, qupekropom Dapmaiie-
BTUYHOTO iHCTUTYTY basennchkoro yHiBepcutety (l1IBeii-
uapist) (3 1960 poky) Tageyuiem Peiixinreitnom (Tadeusz
Reichstein) crinbpHO 3 mpodecopom-6ioxiMikom EnBapmom

Kennannom (E.C. Kendall, Mayo Clinic, CIIA) i ipo-
decopom-pesmatonorom Dininom Xenuem (Ph. Hench,
Mayo Clinic, CILIA) ropmMoHn KOpA HATHUPKOBUX 3aJI03,
30kpeMa rmokokopTukoinn (I'K), 3aciaykeHo mociau cBoe
MicClIe B KJIiHiIli BHYTpPillIHiX XBOPOO (ITyJIbMOHOJIOTisSI, PeB-
MAaTOJIOTisI, TPAHCIUIAHTOJIOTiSI, OHKOJIOTisI, TeMAaTOJIOTis,
racTpOEHTEPOJIOTisl/TeIaToIOrisl, AePMATOJIOTisl, iIMyHOJIO-
rist, iH@eKIiiiHi XBOpoOu TOIIO).
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3 MOMEHTY IEePIIOro KIIIHITHOTO OIMMCY iX 3aCTOCYBaHHS
HanpukiHnui 1940-x pokiB 'K 3anuiaoTbcsi OCHOBHUMM
3aco0aMH B JIiKyBaHHI IIMPOKOIO CIIEKTpa 3aXBOPIOBaHb,
Bill aBTOIMyHHUX 3aXBOPIOBAHb, 3aMTAJIbBHUX PO3JAIiB i TSIK-
KMX aJIeprivHUX peakiiiii 10 mpodiaKTUKN BidTOPTHEHHS
TpaHCIJIaHTaTa, a TAKOX € MPOTUMYXJIMHHUMHU 3aco0aMu
JUTSL JTIKYBaHHSI TeMaToJIoTiyHMX Heornasiii [1, 2]. TTporte
no6iuHi eexTn TpuBanoi Teparii 'K mos’s3aHi 3 pu3ukom
PO3BUTKY SITpOreHHOTro cuHapoMy KyiHra i HegoctaTHO-
cti HamHupKoBuUX 3a103 (HH3) micnsa Binminm I'K-Teparrii,
1110 BUMAara€e po3poOKH i YIIPOBaIKEHHSI B KJIiHIYHY TpaK-
TUKY Cy4YaCHUX METO/IiB CYITPOBO/lY TAKUX XBOPUX.

Mera: ipoBeCTH aHaJIi3 JiTepaTypHUX TaHUX OO0 CY-
MPOBOY XBOPUX HEEHIOKPUHOJOTIYHOTO NTpodiito micist
BimMiHM a00 3HMIKEHHS J03U INIIOKOKOPTUKOIMIB i BUCBIT-
JINTU BJIACHMIA JOCBI 100 i€l MpOoOIeMMU.

Marepiaam Ta meToamn

AHaJi3 BIAKPUTUX JIiTEpaTypHUX IXKepes (eKCMepTHi
OLIIHKM, CUCTEeMATUYHi OTJISIAU, TPOTOKOJIU, HACTAHOBH,
MeTaaHaJli3M, paHAOMi30BaHi 0araToOLEeHTPOBI KJTiHiYHi 10-
CIIIKeHHSI, BUITAIKM 3 KJIIHIYHOI ITPaKTUKM) CTOCYBaBCS
HoMeHkaTypu 103 'K y peBmaTosiorii, BUCOKMX 103 iHTa-
nmauiitnux 'K, Ki1iHiYHOTI KapTUHU ATPOTEHHOI'O CUHAPOMY
Kyimnara, cunnpomy Binminu 'K ta o3HaK HagHUPKOBOT
HEIOCTaTHOCTi, METOMIB 3HMXKeHH i BinmiHu I'K-Teparmii.
BracHuit nocBia criocTepexXeHHs 3a XBOPUMU 3 ITPOTEHHUM
cuHapomoM Kyimnra Ta manienramu 3 HH3 6yB Hakonu-
YeHUI Ha OCHOBI BJIACHOI OaraTopiuHoi KJIiHIiYHOI mpaK-
TUKM (BIIKpUTi 6AaraTolieHTPOBi OMHOMOMEHTHiI BUOIpKOBI
CIIOCTEPEXKEeHHS 3a JOPOCAUMU IMalliEHTaMM YOJI0BiUOi Ta
JKiHOYOI CTaTi HEEHIOKPUHOJIOTIYHOTO Mpodiito B yKpaiH-
CbKilA TTOMYJIsIIIii).

PesyAbTaTU

Ha manuii yac sIK KJ1acM4Hi HECTEPOIIHi MPOTU3analbHi
3acobu, Tak i cydacHi (papMakosioriuHi rpemnaparu (Iu-
couiitoBaHi aronictu I'K-peuenrtopa (DAGR) (docna-
rpokopar), jinocomainbHi i ToriyHi ['K (Oyneconin), imy-
HOCYIIpecaHTU (MeTOoTpeKcaT, LUMKIOCIIOPUH, aHaKiHpa,
a3aTioNpPMH), MOHOKJIOHAJIbHI aHTUTIJIa (KaHaKiHyMao0,
Oepastizymal) TOI10) 3aKOHOMIpPHO AOTIOBHIOIOTH a00 00-
MEXYIOTh, ajie¢ TIOBHICTIO HE 3aMilllyIOTh Tepaliio Tpaau-
gittanmu cucteManmu 'K (TigpoKopTn3oH, IIpeaHi30J10H,
TpiaMIIiHOJIOH, AeKCaMeTa30H, OeTaMeTa30H) MpU JiKyBaHHi
PEeBMATOJIOTIYHUX Ta iHIIHUX 3aXBOPIOBaHb, OCKIJTbKH B JOB-
rocTpokosiii nepcrektuBi 'K 3anuiiatoTses 11s1 nali€eHTiB
Teparieto Budopy [5, 7, 8, 19, 23].

[MpunaiimHi 1 % HaceleHHST TPUBAJIO BUKOPHCTOBYIOTh
TJIIOKOKOPTUKOINM SIK MPOTU3aMajibHi i1 iMyHOCYIIPECHBHi 3a-
cobu [18]. [IpakTMYHO KOKHA TaTy3b MEINIIMHU 3ACTOCOBYE
pi3Hi crtocoou BBeneHHs 'K (mepopanbHuit, iHrasIiiHuiA,
iHTpaHa3aJIbHUI1, BHYTPIIITHbOCYTJIOOOBUIA, MiCLIEBUIA i BHY-
TPIIIHBOBEHHMIA), 1 YaCTO MPOTATOM TPUBAJIOTO Yacy [26].

YV peBMaToorii 3araIbHOIIPUITHITOIO € HOMEHKIIaTypa
103 I'K (3a mpenHi3010HOM), SIKy OYJI0 3aTBEpIKEHO eKCIep-
Tamu €Bponelicbkoi antupeBmaTuyHoi Jiru (EULAR) [7]:

— Hu3bKi go3u 'K < 7,5 mMr/mo0y;

— cepenni no3u 'K > 7,51 < 30 Mr/mno0y;

— Bucoki no3u 'K > 30 i < 100 Mr/mo0y;

— nyxe Bucoki no3u 'K > 100 mr/mno0y;

— mnyJbc-Teparist > 250 Mr/mo0y BHYTPillIHBOBEHHO
MpoTsroMm 1—5 mHiB.

Bucoki no3m inranpsmiiinnx 'K, mo 3a3Bnyail mpusHa-
4aloThCs fopocaum [4, 21]:

— (nyrukazony npormioHar > 500 Mxr/mno0y;

— OeKJIOMEeTa30Hy AUMPOITioHaT (CTaHAAPTHI iHTraIsI-
TOpH YacTUHOK) > 1000 MKr/neHs;

— OeKJIOMeTa30HY IUIPOMioHaT (iHTaJIsITOpU 3 HaJl-
JIpiOHUMU yacTUHKamMu) > 400 MKT/IeHb;

— OyaecoHin > 800 MKr/aeHb;

— IUKIJIECOHin > 320 MKT/IeHb;

— (dnyrukazony dypoar > 200 Mxr/no0y;

— CTaHAAapTHI YaCTMHKM MOMETa3o0Hy dypoary
> 400 MKT/neHb.

JloBrorpuBaine npusHadyeHHs 'K, oco0a1Bo y BeIMKMX
cynpadiziooriyHnX 103aX, IPU3BOAUTH 10 HU3KU MeTa0o-
JIIYHMX MTOPYIIIEHb, 110 MAIOTh Ha3BY «SITPOTEeHHUI TIIIOKOKOP-
TUKOII-iHIyKoBaHMi cuHapom Kyimara» [1, 2, 16, 20, 26].

Tiroxoxopmukoio-indykoeanuii cunopom Kywunea BKo-
Yyae TaKi 03HAKM Pi3HOTO CTYII€HsI BUPAKEHOCTI.

Oxcupinna. JMCTUIacCTUIHII TIepepO3ITOALT IMiIIKipHOT
>KMPOBO1 KJIITKOBUHY 3 HAIJIUIIKOBUM BiIKJIaJeHHSIM B [Ii-
JISTHIII TJIEYOBOTO Iosica, TPyAeil, >KMBOTa, IIMIAHOTO BilIiTy
xpe0OTa («ropOuK OyiiBoJia»), IpU 1IbOMY PYKH i HOTHY 3aJ1-
LIAIOThCS BiITHOCHO TOHKMMU, CiTHUIII — CIUIOIIEHUMU.

Mepmamonoeiuni. Ctpii — MIMUPOKi CMYTU YePBOHSI-
cTo-(ioseToBOro, 6arpsiHOro Kojabopy B MaXBOBUX 3ara-
IWHAX, y OUISHII TPYIHUX 3aJ103, CTeTOH, HIDKHIX 1 OI9HIX
BIJUIiTiB XKMBOTA, TIeTeXil i CUHIII Ha IIKipi T4, Tepearuiiy,
Ha IepeaHili MOBEePXHi TOMIJIOK, CYyXiCTh, BUTOHUEHICTb,
«MapMYpPOBICTb» LIKipY, THIHHWUYKOBI BUCUIIAHHS Pi3HOI
JIoKaJji3allii, o0nMuus «MicslernonioHe», Kpyrie, 6arps-
He-4epBOHe, IUTeTopa (IOBHOKPOBHICTD), Y XKiHOK — HaJl-
JIMIIKOBUI picT Bojoccs Ha obanydi (Byca, bopona, 6a-
KeHOapau), oOJMCIHHS CKPOHb, Ar(y3Ha aJllonelis, akHe i
THiIHWYKOBI BUCUTIAHHS, MTUISIPHUIA KepaTo3.

Ilyavmononoeiuni. BpoHXIT, HerocmiTajabHa IMTHEBMOHIS
(BTOpUHHUIT iMyHOIEMIINT).

Kapoionoeiuni. ApTepiaibHa rinepreHsisi, crepoiaHa Kap-
MiOMioIIaTisl, MUCIITimeMisI, TilepKoaryJIsIiis.

l'acmpoenmeponoeiuni. I'iHTiBIT, Kapiec, XpOHIYHUM ra-
CTPUT 3 IMiABUILEHHSIM CEKPETOPHOI aKTUBHOCTI, «CTepOil-
Hi» BUpa3KW IIJTYHKA i IBAHAILSITUIIAIO] KUIIKW, TernaTo-
MeraJlisl Ta «CTepOiTHMII» TelaTuT.

Tpasmamonoeiuni. OCTeONnopo3, MaToJIOTivHI MepeIoMu
(0co61MBO XpedTa), 3HUKEHHS TOHYCY i CUJIU M sI13iB (Mio-
TaTist), TimotTpodis.

Endokpunonoeiuni. TTopylieHHST TOJIEPaHTHOCTI 10 BYT-
JIEBOIB, LIYKPOBUii miabeT Tuiy 2 (CTepoinHuii 1iader).

linexonoeiyni. IlopyllleHHST MEHCTPYAJILHOTO IIMKITY,
KOJIBITIT, TiMOIlIa3is MAaTKMU.

Yponoeiuni/anoponoeiuni. 3MEHILIEHHS BUPaXKEHOCTi BTO-
PMHHUX CTaT€BUX O3HAK, iHKOJIM TiHEKOMACTis, TilmoIruiasis
SIEYOK, CTATeBa CJIAOKICTh.

Ceuocmamesa cucmema. Kaipliiypist, Hepostirtias, Tmieno-
Hedpurt.

Kucaommuo-ayxucnuit 6ananc. T'inokajlieMiuHU aaKaios.

Ilcuxiampuuni/koenimueni. besconHs, eiidopis, nemnpe-
Cisl, APaTiBIUBICTb, MOTiPIICHHS ITaM’SITi, IICUXO03.
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Tomy nikapsm, ski npusHavaiots ['K 3 HeeHIOKpHMHHIX
MPUYNUH, PEKOMEHIYEThCSI BUKOPUCTOBYBATH HAWHMXUY
e(heKTUBHY I03y Ta HaliMEHIIy TPUBAJiCTh Tepallii, a Ta-
KOX pO3IISIIATH MOXKJIMBICTh MOCTYMOBOTO 3HUXXEHHS 103
I'K, xonu nikyBaHHSI OCHOBHOI'O 3aXBOpPIOBAHHS Oiibliie
He € HeoOXinHMM. ICHYIOTh IEPeKOHIMBI TOKA3U BiTOMO-
ro 1 OMHO3HAYHO BU3HAHOI'O MO3UTHUBHOIO BruiMBy 'K y
HU3bKHUX J103aX. ByJ10 KpUTUYHO MEpersisiHyTO JOKa3H 1010
YOTUPHOX HANOUIBII TPUBOKHMX MMOOIYHUX edekTiB ['K-Te-
partii (ocTeornopo3s, rinepriikemisi/IyKpoBHil 1iabeT, cep-
1IeBO-CYIMHHI 3aXBOPIOBAaHHsI Ta iH(EKIIii) Ta TOTroIKeHO,
1110 PU3MK IIKOAY € HU3bKUM JUISI OLIbIIOCTI MALliEHTIB IIPU
TPUBAJIOMY 3aCTOCYBaHHI 103 < 5 MI' eKBiBaJIeHTa MpPeIHi-
30JI0HY Ha JIeHb, TOMi SIK MpHU no3ax > 10 Mr/aeHb pU3nK
wkoau minBuuyetbes. [1pu go3ax Big > 5 no < 10 Mr/nexHn
crnendivHi 11 nalieHTa XapaKTepUCTUKHU (3aXUCHI (hak-
TopHU Ta (haKTOpM PU3HUKY) BU3HAYaIOTh pu3uK ko I'K,
piBeHb SIKOi 3aJIeXXUTh SIK Bi TO3U, TaK i Bil crienrdiqaHnx
IJIs TauieHTa napametpiB. CTiliKicTh rirmoragaMo-rinodgi-
3apHo-HagHupKoBoi cucteMu (I THC) mo ex3orennux I'K
HeoaHakoBa. 3arayibHi Ta 1os’si3aHi 3 'K (akTopu pusuky,
a TaKOX 3aXMCHi (DaKTOPH, TaKi SIK 3M0POBUIA CITOCIO KUTTS,
CJIijI BpaXOBYBATH TP OLiHII (PaKTUIHOTO i1 MaiilOyTHHLOTO
pusuky I'K-tepamii [25].

IMTicnst 3MeHIIeHHST 103U a0o0 npunMHeHHs Tepartii ['K
BinOyBa€eThCsl perpecist 03HaK eK30reHHOro cuHapomy Ky-
IIMHTa, iHOAiI He moBHicTIO. [TocTymoBo i3 YacoM BimHOB-
JIIOETHCS (hi3i0NOTIYHUI CUHTE3 aIPeHOKOPTUKOTPOITHOTO
ropmony (AKTT) i koptuzomy (puc. 1).

OnHMM 3 MOBGIYHMX SIBUII] €K30T€HHOTO cuHaApoMy Ky-
IIMHTA € PO3BUTOK BTOPUHHOI (ITPOTre€HHOI, IIIOKOKOPTHU-
koinHoi) HH3. [TaTorenes: mtyyHa rinepkopTu3oemMis
MNPU3BOIUTH 10 3HUKEHHS PiBHSI KOPTUKOTPOIiH-pUIi-
3UHT-TOPMOHY (KopTukojioepuny) ta AKTI, mo 6epyThb
yuacTb y (iziosoriyHoMy HeraTUBHOMY 3BOPOTHOMY 3B’SI3-
Ky B PeryJisiiii CMHTe3y KOPTU30J1y, IIPUTHIYeHHS BCi€l oci
«rinorajaMmyc — rinodi3z — HaIHUPKOBI 3a71031» i aTpodii
HagHUPKOBHX 3a03 [11, 16, 24].

Tomy Ha T HeamekBaTHOTO 3HIMXKeHH: H03u 'K abo
Mmicjas iX pi3Koi BiAMiHM BUHUKAE cUHIpoOM BiamMiHu 'K
(glucocorticoid withdrawal syndrome) [11, 27], a6o cuH-
JIPOM TJIFOKOKOPTUKOITHOI 3aJIEKHOCTI.

KniHiyHMMM TiposiBaMU CUHAPOMY ITIOKOKOPTUKOITHOT 3a-
JIEXKHOCTI € 3arajibHe He3my>KaHHsI, CIa0KiCTh, BTOMJIIOBAHICTb,
NIeTIpecisi, reMoAMHaMiYHa HeCTabLIbHICTh, TiMOTOHISI, HyI0-
Ta, OUTb y M’sI3aX i Cymio0ax, IMOpyYIIeHHs CHY, 3MiHa HACTPOIO.
VY TSOKKUX BUTamKax MOKe pO3BUHYTHCH afipeHanoBuit Kpus [10].

O3naku il cumnmomu adpeHanosozo Kpusy: TiIlOTeH3is1
abo TiMmoBOJIEMIYHUI IOK TITIOC MPUHAKMHI OIMH 3 TAKUX
CUMITOMIB: Hy[IOTa, TpUBaJie OJIIOBAHHS YU Jiapesl, CUIb-
Ha BTOMa, TilTOTJIiKEeMiuHi CTaHU, TUXOMaHKa, IIOPYIIeHHS
CBimOMOCTI (BKJIIOYA€E JIETAPTil0, CIUTYyTaHiCTh CBiIOMOCTI,
COHJIMBICTbB, KOJIAIIC, Oeipilt, KoMy i1 cymomu) [13, 14].

CninbHi 015 6cix nayienmie 3 HAOHUPKOBOK HEOOCMAMHI-
cmio pakmopu, w0 MoICyMms CHPOBOKYB8AMU AOPEHAN0BULL KPU3
abo BUKAUKAMU CUMIMOMU HAOHUPK0BOI HeAOCMAMHOCI:

1. Indexitii (BKIIOYHO 3 IUIYHKOBO-KUIIIKOBUMHU, CE-
YOCTAaTeBUMU, PECTTIPATOPHUMHU Ta CETICHCOM).

2. T'ocTpe 3aXBOpIOBaHHS (BKJIFOUHO 3 IMXOMaHKOI0).

3. di3uyHa TpaBMa.

4. XipypriuHe BTpy4yaHHs ab0 iHIIIi MpolieaypH, 110 MO-
TpeOyIOTh 3arajibHoOi, perioHaJIbHOI a00 MiClIeBOI aHeCTe3ii.

5. TMpouenypu misi BUTTIOPOKHEHHS KUILIEUHUKA, 110
MoTpeOyIOTh MPOHOCHUX MperapartiB ado KiIi3Mm.

6. [Tonorm.

7. CTOMaTOJIOTiYHI TTPOLIEAYPH.

8. CuibHMI cTpec i OiTb (BKJIIOYHO i3 CUIBHOIO TPUBO-
TOIO Ta BTPATOIO).

9. Tsxki Bi3uuHi BpaBu.

dakTopu, 110 MOXYTh CIIPOBOKYBATH aApeHAIOBHIA KPU3
abo BukMkatu cumnroMmu HH3 y naitieHTiB 3 HATHMPKOBOIO
HeJIoCcTaTHICTIO, BUKIMKaHoto ['K:

1. Pizka Binmina 'K y mauieHTiB, sIKi MPOXOASATh TPU-
BaJIe JIiKyBaHHSI.

2. 3meHneHHs no3u 'K Hukue Bin ¢izionoriyHmnx 3a-
MICHUX 103.

Biamina MK-tepanii

NikysaHua cynpa-
disionoriyHmmm
Aozamu MK

A

disionoriuumMmm gosamu MK

A

Mpouec noHosaexHa [THC nicaa nikysaHHa cynpa-

OpysxauHa nicna HH3

MoHoBAEHHA HOPMANbHOI
yHKUIT HagHMUpPHMKIB

A

r 1

PedepeHcHi
3IHAYEHHA

Mo 9

J/f\/\

—— AKTI

~— KopTuson

Yac

4

PucyHok 1. CxemaTtudHe 306paXKeHHS BifjHOBJIEHHS rinotanamo-rinogisapHo-HagHUPHUKOBOI cucteMu
nicnsi NPUNUHEeHHs JiKyBaHHs cynpadghizionoriaHuMn fo3amMmu riiroKOKopTUKOIRIB
(apanTtoBaHo 3 Prete i Bancos, 2021 [20])
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3. [lepeMuKaHHS MiX pi3HUMM TUIIAMU, JTiKapCHKIMU
dopMamu it no3amu iHransiitnux 'K, 1o Moxe npussect
IO 3HAYHOI BapiaObeIbHOCTI cucTeMHOro BcMokTyBaHHs 'K,

4. Iniuianiss npuitoMy CUJIBHUX iHIYKTOPIB LIUTOXPOMY
P450 3A4, 1110 npu3BOAUTH A0 MOCUJIEHHS MeTa0o0J1i3My
kinpkox 'K y neuinui. lo cuuibHUX iHAYKTOPIB HajiexaTh
amajyTamin, kapbamaserliH, eH3ajdyTamia, ¢Goc@eHiToiH,
nmoMakadTop, JroMakagTop-iBakadTop, MiTOTaH, (heHO-
OapOita, heHiTOIH, MPUMIOH i pudamrtinuH [3].

Tomy icHye akTyanbHa Ipo0Jjiema IOIIyKY,/BIPOBaIKEeH-
HST METOIIOJIOTii 3HUXKEHHSI TITIIOKOKOPTUKOITHOI 3aJIeXKHOCTI
LLJISIXOM MOBIJILHOTO MOCTYITOBOTO 3HMKeHHs/Bigminu ['K.

Ha cvoeodni 6 ymosax éiiicvkoeoi agpecii ph npomu Yipainu
mepmin «Oeeckanauiss mepanegmu4noi dosu» |9 mae abconrommo
IHWULl CeHc i He Modice 3acmoco8Y8amuUCh Y KATHIUHIT npaKmuyi.

Mu ponoHyeMO TepMiH «IeCTepOinu3allisi» 1Sl BTiICH-
Hs1 MeTomoiorii 3HmkeHHs I'K-3ameXHOoCTi 1micst ToBroTpu-
BaJIOTO MPUMaHHSI a00 3acTOCYBaHHS cynpadizionoriyHux
103 3 METOI0 3arobiraHHs PO3BUTKY a00 MpodilaKTUKU
rmokokopTukoigHoi HH3.

bynb-ska nosza 'K, 1o nepeBuiye ¢izioaoriyHuii no-
0OBUII €KBIiBaJIEHT, MOTEHIIIMTHO MOXe MPU3BECTH 0 MPHU-
rHaiveHHs1 [THC. Crymins i criiikictb npurHiveHHss [THC
micns npunuHeHHs Teparii I'K 3anexartsb Bin 3araabHoI eKc-
MO3ullii, sika, cepesl iHIMX (aKTOpiB, BABHAYAETHCS CUIIO0
nii 'K, mozoro I'K, TpuBajicTio Teparii Ta iHIuBiAyaIbHOIO
gyTauBicTio. Cnin 3a3HAaYNUTH, 1O OYIb-SIKMI IIUISIX BBEACH-
Hs1, BKJIIOYHO 3 MEePOpaJbHUM, MiCUEBUM, iHraasUiiHUM,
BHYTPILIHbOHA3aJIbHUM, BHYTPIITHHOBEHHUM i BHYTpIillI-
HBOCYIJIO0O0BUM, MOKe Ipu3BecTy 110 npurHiveHHs [THC.
IHIIMMY YMHHUKAMU, 1110 BIUIMBAIOTh HA I€CTEPOIIMU3allilo,
€ OCHOBHE 3aXBOPIOBaHHSI, i0Or0 1epedir, eeKTUBHICTh
MeIMKaMEeHTO3HOI Tepartii, Bik (> 65 pokiB), cTaTh (3KiHKH),
HasSBHICTH 03HAK cHApoMy KyImHra, mpossBu KOMOpoim-
HOI MaTOoJIOTii, KOMIUITAEHTHICTh Malli€HTa.

I1pu BuGopi MeTomy aecTepoinu3allii He0OXiTHO Bpaxo-
BYBATHU izionoeiunuii exsisarenm 006060oi dozu I'K (15—25 mr
riIpoOKOPTU30HY, 4—6 MTI MpPeaHi30J0HYy ab0 MPeaHi30HY,
3—5 Mr MetwinpeaHizony, 0,25—0,5 Mr 1ekcameTazoHy).

IMpuiimanug 'K nis mepopaibHOTO 3aCTOCYBaHHS
CTBOPIOE PU3UK PO3BUTKY HaJTHUPKOBOI HEAOCTATHOCTI Y
BUMAAKY SIK MiHIMyM TepeBUILIEHHS TOPOTY TPUBAJIOCTI
I'K-tepamnii — 3—4 TuxHi a00 Oijblle, a TAKOX IOPOTOBOL
no3u 'K-teparrii — Oynb-siKa m03a, 110 ITIepeBUIIYE 1000~
BUI €KBiBaJIEHT TiAPOKOPTU30HY 15—25 Mmr.

Coim 3HaTH Ta BpaxoBYBaTH, IIO:

1. IMicng npuiiMaHHS TIPEaHI30I0HY 4 TUXHI B 1031
12,5 mr Ha nens npurHideHHsa [THC moxke 36epiratuch
1—4 mic.

2. Iicna mpuiiMaHHS NpenHi3ogoHy 3—4 TUXKHI B 1031
15—30 mr Ha nens nipurHiveHHs1 [THC moxe 36epiratrch
8—12 wmic.

3. Y Oynb-IKOTO XBOPOTO 3i 3HIKEHHSIM CEKpPeLIil KOp-
TU30J1y y BianoBinb Ha AKTT-cTumynsiito (KopoTka mpo-
0a), skuii orpumyBaB 'K, He3anexkHo Bin 103U i TpUBaIo-
cri 'K-Tepanii € mino3pa Ha mpurHiuenust [THC [15].

Kopotkuii tect AKTT -cTumMynsiiiii HamTHUPKOBUX 3aJ103
(250 ug ACTH(1-24)-test) 3aCTOCOBYETbCS ISl BUSIBIICHHSI
¢ynkuioHanbHMX pe3epBiB [THC abo ctyneHs mpurHiyeH-
H# (IeBHOIO Mipolo atpodii) HamHUPKOBUX 3103 [13, 14].

Tecm: MalieHTY BBOAUTHCS CUHTETUIHUM JTIOACHKUIA
AKTT Tetpako3akrun y no3i 250 Mxr B/M abo0 B/B i BU3Ha-
YaEThCSI KOHILIEHTpaLlisl KOPTU30J1y B CUPOBATLi KpOBi —
cIroyaTky 0aszajbHa, a moTiM yepe3 30 i 60 xB micis iH’ek-
1ii. AKIio peakiliss HAIHUPKOBUX 3aj103 (3a KOPTU30JI0M
CHpPOBATKH) 3HIKeHa abo BincyTHsT — e HH3 cepenrboro
cTyneHst abo HaBiTh TsKKa (Ha TJIi CYyIpecoBaHOro, HOp-
ManbHOro abo Bucokoro AKTI).

BumnankoBe 3HaYeHHSI KOPTU30JYy CUPOBATKHU
690 amMonb/n (25 Mkr/nn) abo Ginbine Bukiatouae HH3
Oynb-sikoro reHezy. HopMa KopTu30y CUPOBATKM CTAHO-
BUTh 140—690 HMoJb/71 (5—25 MKr/m1) Ha 06:00—09:00.

V minomy yacto 6e31eYHO pPi3K0 NPUITMHUTY TPUITMaH-
Hs 'K micist KopoTKoyacHOTO 3aCTOCYBaHHSI BUCOKHUX 103
crepoinis. [licasa Tpusanoro 3actocyBanus ['K 6e3neunoro
crpaterieto € mBuae 3HmKeHHs 1o3u ['K nipu cynpadi-
310JI0TiYHOMY J03YBaHHI, a MOTIM IOBIJIbHIIIIEe 3HVXKEHHS
(dizionoriunoi gosu I'K [6, 17].

[MomupeHoro cxemMolo necTepoinu3allii € epeBeaeHHS
rnamieHTa Ha 103y 7,5 MT/IeHb MPEIHi30JI0HY MPOTSITOM
7 mHiB, gaii 5 Mr/neHn Ha 7 qHiB, naji 2,5 Mr/neHb Ha 7 THIB
i BinmiHa.

HaomuMo iHIy cxeMmy necrepoinu3aitii [15].

FEman 1. Ilepesedenns xeopux na npuiiom I'K uepes derv.

Ha novyarkoBomy etami nikyBaHHs1 ['K mpuitmMaroTs 1mio-
nHs. [lanieHTa nmepeBoasITh 3 1eKCaMeTO30HY Ha MPeaHi30-
JIOH/METUJITIPEIHI30JI0H, SIKIIO TaKa CUTYyallisl HasiBHA. ba-
JKaHUI OMHOpa30BUii TpuiioM yciei no6oBoi 1o3u a0 08:00,
110 HAMOLIbIIIE BiNMOBinae 6iopuTMy ceKpellil eHIOIreHHOTO
KOPTHU30Jy.

[ToTiM mocTynmoBo nepexonsiTh 3 0MHOPA30BOIO IIOACH-
Horo npuitomy 'K Ha omHOpa3oBuii puiiom yepes IeHb.

Bapiaum A 3MmiHu pexxumy JiikyBaHHsS. OJTHOMOMEHTHO
TepexoaaTh Ha IPUMMaHHS MPEeTHI30I0HY Yepe3 neHb. [1pu
LIbOMY T000BY 103y MPEIHI30J0HY APYroro JHs MOJBOIO-
10Tb. Jlajii 3MeHINYIOTh 103y Ha 5 MT Yepe3 IeHb.

3amictb 20/20 mr 6yne 0/40 mr, gani 0/35,0/30 ... 0/5 mr
MPEIHi30JIOHY.

SIK TiNBKM 1032 MPEIHI30JI0HY, 10 TIPUTIATAE Ha «PO3-
BaHTaXyBaJbHUI» J€Hb, 3MEHIIUTLCS 10 5 MT Ha 100y
(0/5 mr), MOXHa MEeperTH Ha TiIPOKOPTU30H (SIK Oiblil
(izionoriunmii) mo 20—25 Mr KoxHOro paHky. OCKiIbKU
TiIPOKOPTU30H MIBUIKO BUBOAUTHCS 3 KPOBI, iHTEpBaJI MixK
MpUtMaHHSIMU TIpenapaTy 10CTaTHil 17151 YaCTKOBOTO BiJl-
HoBieHHs ¢yHkuii [THC. lani 1o 103y riapoKOpTU30HY
MOXHa 200 3aJIMIIUTYU Ha TIEBHUI Yac (iHAMBinyaIbHO), a00
3MEHIIIyBaTH 1O 5 MT Ha AeHb 0o Biaminu: 0/25, 0/20, 0/15,
0/10, 0/5 Mr TiZPOKOPTU3OHY.

Jauni mowmicsiisg BU3Ha4aloTh piBeHb KOPTU30JIy B CU-
posartii o 08:00. fxi1o KoHILeHTpallisi KOPTU30JIY CUPO-
Batku < 280 HM/n (10 mxr/m), To dyHkuist [THC e He
BinHoBunacsa. Konu piBeHb kopTtusoiuy o 08:00 mepeBu-
wuth 280 HM/n (10 MKr/mi1), TiipOKOpPTU30H MOXHa Bifl-
MinuTu. KoHIIeHTpallisi KopTru3oJy cupoBaTku < 140 HM/n
(5 MKT/1JT) BBAXXa€ETHCSI HEOE3MEYHOIO JIJIsI TIAalliEHTA B TTPO-
THOCTUYHOMY TIJIaHi.

3rimHO i3 cydyacHMMM peKOMeHAalisIMU TeCTyBaHHS
ITHC (xopotkuii Tect 3 AKTI') € 6axxaHuMm, nipote He
000B’I3KOBUM (IOCTYITHICTbh, 1liHa, OOIPYHTYBaHHS, €KC-
rneptHa (paxoBa OLIIHKA, BaJIigu3allis).
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Bapiaum b. T1o 5 MT mpenHi30I0HY i3 IONEHHOI 103U
MEepeHOCsITh HAa HACTYITHUI JeHb.

3amictb 20/20 mr 6yne 15/25 mr, nani 10/30 mr, 5/35 mr,
0/40 wmr.

Hacrtynuwuii nens 3a 0/40 mr i gani — yce 3a BapiaHToMm A.

Eman 2. Oyinka pezyromamie decmepoiousauyii nicas 6io-
minu I'K:

2.1. IligBuIIeHHS KOHLIEHTpallii KOPTU30Jy CUPOBAT-
KU Ha paHOK miciig kopotkoro tecty 3 AKTI + 160 M /a1
(+ 6 MKT/m1) Bix 6a3aJbHOTO PiBHS TOBOPUTD MPO TMOBHY
HopmMaizaiio [THC. Te came MoXxHa cka3aTu, SIKIIO KOH-
LIEHTpaLliss KOPTU30JIy TIPU LILOMY CTAaHOBUTL > 560 HM /1
(> 20 MKr/m).

2.2. S0 6a3aabHa KOHLEHTPALISI KOPTU30JIy CUPOBAaT-
ku Ha 08:00 cranoBuTb > 280 HM /11 (10 MKT/mn) i < 560 HM /1
(> 20 mxr/mn), a peakuist Ha AKTT 3HMKeHa, TO MPU TSKKUX
CYMYTHIX 3aXBOPIOBAHHSX MOXYTh 3HOBY 3Hamooutucs I'K.
1la morpeba Oyne 30epiraTuch, JOKM CEKPETOPHA PEaKIList
HanHupkoBuX 3ay103 Ha AKTT He HOpMaJti3yeThCs.

Haronomryemo, 1110 TepMiH 3HUKEHHS JO3M IIPEIHI30-
JIOHY € iHAUBiIyaJIbHUM, 32 IOTPeOU Oro MoxKHa pO3TsIr-
HyTH Ha 6—9 Mic. i HaBiTb Oibllle, TTOHAI OMUH PiK.

2024 poky €BporlieiicbKe TOBAPUCTBO €HIOKPUHOJIOTIB
(European Society of Endocrinology) Ta EHnokpuHooriutae
toBapuctBo (Endocrine Society, USA) onpuatoqHuim Kii-
HiYHi HacTaHOBM 3 BeaeHHs xBopux 3 HH3, innykoBaHo0
I'K [3]. PekomeHmoBaHMIii pexKUM IOCTYIIOBOTO 3HIKEHHST
I'K 3ayiexxH0 Big MOTOYHOI 103U ITOAaHO B TaoI. 1.

Hasonumo nesiki caymni pekomeHaartii ESE/ES:

— VY HU3KY Nali€HTiB 3 YCKIAIHEHHSIMU, BUKIUKA-
HuMu 'K, Takumu sk HEKOHTPOJIbOBaHa TillepTeH3is Ta
rirnepriikemisi, ICMXo3 abo TeprneTUYHU KepaTuT, MOXe
3HamO0UTUCS BMALIe 3HKeHHs 103U 'K 1o dizionoriu-
HOTO eKBiBaJIeHTa JOOOBOI TO3U.

— ImoBipHicTb aTpo(ii HATHUPKOBUX 3aJ103 Ta Cy-
MyTHBOI HAMTHUPKOBOI HEMOCTATHOCTI Tepel TeCTYyBaHHIM
BUCOKA JIJISI TIALliEHTIB, SIKi JOBFOCTPOKOBO MPUIIMAIOTh
cynpadizionoriuni no3u I'K; TecryBaHHS (yHKIIi1 HATHUP-
KOBHX 3aJI03 He € HeOOXiTHUM, TOKHM He Oyae JOCATHYTO
dizionoriynoi no3u I'K.

— Bignosnenns 'THC MoximBe ITicIst TOCTYIIOBOTO
3umkeHHs ['K-tepanii no maiixxe dizionoriunoi no6oBoi
034 (HanpukJiiaa, 4—6 Mr IpeIHi3010HY). Y Leii yac MOX-
Ha IMPOBOIUTH MOCTYMOBE 3HUKEHHS 1031 a00 OLIIHKY Bifl-
HoBieHHs [THC, sakuio tinbku 'K y 1iii 103i He noTpiOHi
IUJIST KOHTPOJTIO OCHOBHOTO 3aXBOPIOBaHHS (HAIPUKIIA,
TpaHCIUIaHTallii a00 peBMaTUYHOI MOJIiMiaIrii).

— Ilpu cuagpomi Bimminu 'K TecTtyBaHHS He peKo-
MeHayeTbest (AKTT i KopTusosn 3a3Buyaii He BUSIBIISIIOTHCS ).

— TlawmienTu, sgxi orpumytots Bucoki no3u 'K, I'K tpu-
BaJioi fii Ta npuitmaroTh 'K npotsrom TpuBasiiioro repiomy
yacy, MaloTh Oinbie cumnToMiB Bigminu I'K. Iauientu 3
O3HaKaMM eK30TeHHOro cuHapomMy KyliiiHra yacririe norpe-
OYIOTh CKJIAIHOTO KYPCY MOCTYIOBOIo 3HWXKeHHs a03u 'K
yepe3 HasIBHICTh CUHApPOMY BimMminu. Came MOBiIbHE 3HU-
>keHHs1 1031 ['K € emMHUM BiToMUM BTPYYaHHSIM, SIKE MOXKe
JIOTIOMOTTHU 3aM00IrTH TSKKUM cuMnToMaM BinMinu ['K.

— JSlxio piBeHb KOpTH30Jly Ha paHoK > 300 HMOJIB/,
npuiiom 'K moxHa 6e3neuHo npunuautu. Lle Bkazye Ha
BinHoBNeHHss [THC.

— TIponoHy€eTbcs MPOJOBXKYBATH MPUiiOM (izionoriu-
Hoi mo3u 'K, K110 pe3ynbrar 3HaxoauThes B Mexkax Bim 150
1o 300 HMoJIb/J1, @ pAHKOBUIA PiBEHb KOPTU30JTy TTOBTOPUTH
yepe3 BiAMOBiIHUII mepioa yacy (3a3BUYail Bil THXKHIB 10
MiCSILIiB).

— IlpomnoHyeThbCs MPOAOBXKYBaTU MpUitoM (iziooriu-
Hoi no3u 'K, sxio pesynbrar < 150 HMOJb/J1, @ paHKOBUIA
piBeHb KOPTU30Jy TOBTOPUTH Yepe3 KiJIbKa MiCSLIB.

— VY winoMy npu nepBUHHIN i BTOpMHHIT HATHUPKOBIii1
HEJOCTaTHOCTI MiKOBUIi piBeHb KopTU30iy < 500 HMOJIb/JT
(< 18,1 MKr/mn) 3anexxHo Bif aHaiizy gepe3 30 a6o 60 XB Tic-
s tecty 3 AKTT cBimuuTh Tpo HaTHUPKOBY HETOCTATHICTD.

— IlpomnonyeTthbcs, 11100 MalieHTH, SKi IUIaHYIOTh IpU-
muauty npuitoMm 'K, ane He BimHOBMIM yHKuio [THC
MPOTSATOM OAHOTO POKY Mil Yyac nmpuitomy iziojloriyHoro
eKBiBaJieHTa JOOOBOI 1031, OyIr 00CTeXKeHi eHIOKPUHO-
jorom. I[IponoHyeThest, OO MalliEHTH, SIKi TPUUMAIOTh
I'K i MaloTh B aHaMHe3i aapeHaloBUI KPU3, TAKOX OYIU
00CTeXeHi eHTOKPUHOJIOTOM.

3HayHa YaCTMHA MAalli€HTIB 3 HAAHUPKOBOIO HEJI0CTAT-
HicTIO, iHgyKoBaHo0 'K, Moke OyTy HemiarHOCTOBAaHOIO,
tomy cumnromu HH3 ta anpeHanoBoro Kpusy MOXyTb OyTH
npomnyieHi. BusiBneHo migBuileHy 4acTOTy IMOTeHLIIMHUX
MPOSIBIB HEJIIKOBaHOT HAJIHWPKOBOI HEIOCTaTHOCTI (Timno-
TeH3isl, IIJTYHKOBO-KUIIIKOBI CUMIITOMMU, TillOTJIiKeMis Ta
rirnmoHaTpieMist) Ticyist TPUMTMHEHHS] TPUBAJIOTO TIPUHOMY
nepopanbHux I'K. IIpodinakTuka Kpu3zy HaqTHUPKOBOI 3a-
JIO3U € OOHI€IO 3 TOJIOBHUX IIJICH JIIKYBaHHS OyIb-sIKO-
ro nanieHta 3 HH3 i mocsiraeTbest 1IISIXOM PeryJisipHOTO
iH(OpMyBaHHS MAaILli€EHTIB CIMEMHUM JIiKapeM Ipo MOro
O3HaKM Ta CHMIITOMM, MOXKJIMBI TIPOBOKYOUi chakTopu [12].

V nepiaTpuyHi MpakTUlli iCHYIOTb TaKOX Pi3Hi MPOTO-
KOJIM iecTepoinu3ailiii (3MeHIeHHs no3u/ckacyBanHs ['K),
30kpema PRINTO (Paediatric Rheumatology International

Ta6nmys 1. Pexxum 3HW)XXKeHHs1 BO3U ITTIIOKOKOPTUKOIRIB 3aneXHo Big ixHboi go3u (Beuschlein F. Ta iH., 2024 [3])

MoTo4Ha eKBiBaneHTHa
poboBa no3sa
npepHi30NIoHy, Mr

PekomeHpoBaHe 3MEHLUEHHA 403U npe.nHisonouy

YacoBui iHTepBan

> 40 3MeHLUEeHHs1 Ha 5—-10 mr LLoTmxHsa
20-40 3MeHLLUEeHHs Ha 5 Mr LLloTmxHSA
10-20 3MEeHLLEeHHs Ha 2,5 Mr KoXHI 1—4 TUXHi
5-10 3MeHLLUEeHHsA Ha 1 Mr KoXxHi 1—4 TuxXHI

3a BigCyTHOCTI KNiHIYHMX CMMATOMIB a60 HeraTMBHOIO TECTY

5 Ha HaHVPKOBY HEJOCTATHICTb MPOLOBXYWTE 3MEHLLYyBaTV [O3Y Ha
1 Mr (SKLLO NpenapaTty NPegHi30NoHy B HU3bKUX [03aX HELOCTYMHI,

anbTepHaTuBa: rigpokopTM30H 20 Mr 3i 3MEHLLIEHHSIM 03K Ha 5 mr)

KOXHi 4 TUXHi
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Trials Organisation), IK1ii € OCHOBOIO IJIsSI OOrOBOPECHHS
crpaterii 3MeHIleHHs no3u/Binminu 'K [22], mpore 1ie He
CTOCYETBHCSI TOPOCIMX MAlli€HTIB.

BnacHwuii n1ocBin crmocTepeXXeHHs 32 XBOPUMU HEeH-
JOKPUHOJIOTIYHOrO Mpodinto mokasye, 1o micias I'K-te-
parii: a) maiieHTH TepIoi rpyrnu caMoCTiiiHO cami cobi
npusHavaioTh 'K, Hanpukian iH’exkuii mrekcaMmeraso-
HY IIiCJIsI CTalliOHApHOTO JIIKyBaHHS TSKKOTO IepeOdiry
COVID-19-iH(ex1ii aist moJinieHHsI caMOIOYyTTsI Ta
(bi3nYHOI Mpale3qaTHOCTI, 1110 IIPU3BEJIO0 B OMHOMY BUITAl-
Ky /10 JIETaJIbHOTO KiHIIs1 (TeHepai3oBaHUi SITPOTeHHUI
cuHapom KyimHra, mojiiopraHHa HeIOCTaTHICTh); 0) ma-
LiEHTH APYTOi TPyIHU AOCSATAIOTh IIEBHOI MiHIMaJILHOL 103K
I'K (Hampukian, 5 Mr IpeaHi30J0HY Ha IeHb) i He 0axkaloTh
BimMoBmaTHCH Bin Tepamii ['K yepe3 cTpax moBepHEHHS Y1
3arOoCTPEHHS 3aXBOPIOBAHHS; B) MALIIEHTH TPETHOI TPYITU HE
MOXYTb BimMoBUTHCH Bin I'K-tepartii 3 mpyuarHu OCHOBHOTO
3aXBOpIOBaHHS (HarNpukiaa, namieHt npuitmae I'K micist
TpaHCIUIAHTALlil HUPKUY BXe MoHan 15 pokKiB); I) y malieH-
TiB 4eTBepTOi rpynu BincyTHe moBHe BimHoBieHHsI [THC,
i micns Binminu 'K mpu nmepmux o3nakax HH3 (cTpec,
CTOMATOJIOTIYHI Mpolienypu, TillepTepMisi, 3HEBOTHEHHSI,
iHcomsauist, TPBI To110) BoHu moTpeOyoTh MOBTOPHOTO
npu3HauYeHHS HU3bKuX 103 I'K.

BMcCHOBKMU

Ilomani cyyacHi migxonu Ta BIaCHU JOCBi mpodirak-
TUKM TJIIOKOKOPTHKOIN-iHAyKoBaHOT HH3 y HeeHmokpuHo-
JIOTIYHMX XBOPUX i3 3aIy9eHHSIM METOIOJIOTII IeCcTepoinr-
3allii, MaTepiaan Mepioi CHibHOI KJIiHIYHOI MPaKTUYHO1
HacTaHOBM €BpOIIEIICHKOr0 TOBAPHCTBA EHIOKPUHOJIOTIB/
EnnokpuHosioriunoro toBapuctsa (2024) 1110710 1bOTO KJTi-
HiYHOTIO CTaHy MalOTh JOITOMOITH KJIiHILIMCTaM Y CYIPOBO/II
MAaIi€HTIB, sIKi oTpuMyIoTh I K-Teparriro.

Konduikr inTepeciB. ABTOpU 3asIBJISIIOTH IIPO BiZICYTHICTh
KOHIIIKTY iHTepeciB i Bj1acHOI (piHaHCOBOI 3alliKaBJIEHOCTI
MpU MiArOTOBIIi 1aHOI CTaTTi.
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Desteroidization as a methodology for reducing the risk of adrenal insufficiency
in adult non-endocrine patients: literature data and own experience

Abstract. The article presents literature data and personal experi-
ence of observing non-endocrine patients after discontinuation of
glucocorticoids or their withdrawal. The use of a new term and meth-
odology of desteroidization to prevent glucocorticoid dependence
is justified. Glucocorticoid withdrawal syndrome is interpreted as
glucocorticoid dependence syndrome. The clinical signs of iatrogenic
Cushing’s syndrome and glucocorticoid-induced adrenal insufficien-
cy in adult patients are described, as well as modern clinical guidelines
for managing patients after discontinuation of glucocorticoid therapy.
Our own experience of observing non-endocrine patients shows that
after discontinuation of glucocorticoid therapy: a) some patients take
glucocorticoids themselves, for example, dexamethasone injections
after inpatient treatment for severe COVID-19 infection to improve
well-being and physical performance, which led to a fatal outcome
(generalized iatrogenic Cushing’s syndrome, multiple organ failure)
in one case; b) others reach a certain minimum dose (for example,

5 mg of prednisolone per day) and do not want to refuse glucocor-
ticoid therapy due to fear of relapse or exacerbation of the disease;
¢) the third group cannot refuse glucocorticoid therapy due to the
underlying disease (our patient has been taking glucocorticoids after
kidney transplantation for more than 15 years); d) the fourth group
require repeated administration of low doses of glucocorticoids in the
absence of the complete recovery of the hypothalamic-pituitary-adre-
nal system after glucocorticoid withdrawal at the first signs of adrenal
insufficiency (due to stress, dental procedures, hyperthermia, dehy-
dration, sunstroke, acute respiratory viral infections, etc.). Data of
modern clinical guidelines (European Society of Endocrinology and
Endocrine Society (USA) 2024) on medical management of patients
with non-endocrine pathology are presented.

Keywords: glucocorticoids; desteroidization; Cushing’s syndrome;
adrenal insufficiency; glucocorticoid dependence syndrome; guide-
lines
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The predisposition to metabolic disorders associated
with the gut microbiota begins during fetal
development and persists throughout life

Abstract. The tendency to develop metabolic disorders is increasingly seen as a result of complex biological pro-
cesses that begin during intrauterine development. One key mechanism that influences an individual's susceptibility
to metabolic dysfunctions later in life is the formation of the gut microbiota, a complex ecosystem of microorganisms
that interacts with the immune, endocrine, and nervous systems of the body. This review summarizes existing data
on how maternal health, mode of delivery, type of feeding, and early nutrition affect the initial colonization of the in-
testine and the subsequent development of the microbiome. Factors such as gestational diabetes, cesarean section,
lack of breastfeeding, or early introduction of formulas have been shown to significantly alter the structure, diversity,
and functional activity of microbial communities. These alterations are linked to impaired metabolic balance, delayed
immune system maturation, and a higher risk of developing obesity, insulin resistance, type 2 diabetes mellitus,
and immune-related diseases later in life. The microbiota established in early childhood tends to resist change and
“stores memory” of initial influences, while later factors — such as eating habits, physical activity, stress, medication
use, and environmental conditions — only partly modify these effects. Therefore, the perinatal period is considered
a crucial window for the formation of microbiota-mediated metabolic programming mechanisms. Improving maternal
health before and during pregnancy, promoting natural childbirth, supporting breastfeeding, maintaining a balanced
diet, and rational antibiotic use are fundamental components of preventive strategies aimed at supporting the proper
formation of the microbiome. Further research into how the microbiota interacts with the body’s metabolic pathways
is a promising area, vital for enhancing clinical practice and developing new public health approaches.
Keywords: metabolic disorders; gut microbiota;, maternal health; microbiome; risk factors; diabetes mellitus;
pregnancy

The condition of the mother
and the intrauterine period
of the child’s development

The human gut “metagenome” is a complex collection
of trillions of microbes whose combined genomes contain
at least 100 times more genes than our own eukaryotic ge-
nome [1]. This essential “organ”, called the microbiome,
enhances the host’s metabolic capabilities, provides pro-
tection against pathogens, aids in immune system develop-
ment, and influences gastrointestinal growth [2]. Currently,
our knowledge is still incomplete regarding how diverse
environments and extensive dietary changes experienced
globally by modern humans have affected the microbial
ecology of the human gut.

Microbiota development begins at birth, starting with
microbial colonization from environmental sources. In the
hours after birth, maternal vaginal and fecal microbiomes
are typically the primary sources of initial microbes [3, 4].
During the first months on a milk-based diet, bacteria like
Bifidobacteria, which specialize in digesting milk oligosac-
charides, often dominate [5]. The introduction of solid foods
marks a transition toward bacterial communities similar to
those in adults [6].

Contemporary humans are genetically adapted to the envi-
ronments where their ancestors thrived, which in turn shaped
their genetic makeup. In mammals, both dietary preferences
and phylogenetic lineage influence bacterial diversity, ranging
from carnivores to omnivores to herbivores [3]. Dietary habits
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are considered a primary factor affecting gut microbiota di-
versity [2]. While the diet before weaning primarily consists
of milk, the microbiome can still undergo significant shifts in
bacterial populations. For example, in a time series analysis
of 14 infants, A. Jena et al. [6] observed fluctuations in major
bacterial groups, with individual variation in their temporal
patterns. Gut microbial diversity tends to vary more between
infants than adults, and the functional gene content also shows
greater interpersonal variability in infants [ 7, §].

Recent research indicates that the mother’s microbiota
influences the microbiota of the unborn child, bringing both
benefits and risks. The idea that initial colonization occurs
during swallowing amniotic fluid or passage through the
birth canal has been challenged; because microorganisms
are already present in the child’s first stool, meconium. Mi-
croorganisms are found even before birth in the placenta,
amniotic fluid, and umbilical cord [1, 9, 10]. Notably, the
development of necrotizing enterocolitis in a child is closely
linked to the mother’s microbiota, especially if affected by
endocrinological disorders like diabetes, obesity, or goiter
[11]. An unfavorable maternal microbiota, characterized by
dysbiosis (more harmful bacteria and fewer beneficial ones),
can lead to pregnancy complications such as preeclampsia,
preterm birth, and metabolic issues [12]. Thus, an imbalance
in the mother’s gut flora not only signals potential metabolic
diseases but also impacts the child’s future health, as mi-
crobiota formation begins during intrauterine development.

As is well known, diabetes mellitus (DM) is linked to
metabolic disorders with a multifactorial and complex cause.
The three main dangers of type 2 diabetes mellitus (T2DM) —
namely hyperglycemia, insulin resistance (IR), and hyperin-
sulinemia — subsequently cause chronic diseases and diabetic
complications, including hyperlipidemia and inflammation,
leading to tissue damage in the kidneys, eyes, heart, and blood
vessels, among others [13]. DM ranks among the most com-
mon conditions that, especially during pregnancy, inevitably
affect fetal development. According to a study conducted by
the Diabetes Alliance, the worldwide incidence of diabetes
among adults was 8.3 % in 2019, and it is expected to rise to
9.6 % by 2045 [14]. Therefore, the development of abnormal
and persistent changes in the fetal (MK) of the unborn child,
and later in adulthood due to maternal illness, occurs more
often, requiring increased scientific attention with each case.

One study demonstrated that children of mothers with
gestational diabetes are more likely to develop neonatal com-
plications, with jaundice being the most common one [15].
It is believed that adverse effects in children occur when the
mother’s gestational diabetes appears during the first and
second trimesters of pregnancy. During this time, there is a
reduction in microbial diversity in the gut and a decrease in
the relative abundance of Coprococcus and Streptococcus [16].
The bacteria Coprococcus and Streptococcus produce several
metabolites, including butyrate and lactate, which are vital
for maintaining a healthy gut and regulating the immune
system during pregnancy.

It is also known that the method, regimen, and composi-
tion of nutrition inevitably influence a person’s microbiome.
This postulate applies to pregnant women as well, since the
influence of the microbiome affects not only the host indi-
vidual but also the fetus. As it turned out, the configuration

of the microbiome is not only laid down by the mother but
is also dictated by the dietary behavior of the ancestors of
the proband. Experimental studies on mice confirmed that
repeated reintroduction of fiber into the animals’ diet (from
lines where previous generations were fed harmful food) only
partially restored gut microbiota diversity and was accompa-
nied by a constant loss of bacterial strains over many subse-
quent generations [17, 18].

The large functional and phylogenetic variation observed
between infant gut microbiomes may be due to random colo-
nization events, differences in immune responses to the co-
lonizing microbes, changes in host behavior, or other aspects
of host lifestyle [6, 19]. How each of these factors contributes
to shaping the infant microbiome remains unclear.

Nevertheless, the highest risk group for developing di-
seases includes premature infants. The absence or insufficient
colonization of the child’s intestines, as an independent factor,
can lead to the development of conditions such as necrotizing
enterocolitis and a number of other illnesses [20]. Notably, the
meconium of premature infants differs because, as mentioned
above, under normal conditions, intestinal colonization occurs
throughout the entire period of intrauterine development [15].

Gender factor

During childbirth, newborns encounter a wide range of
microorganisms involved in colonizing the gut. Specifically,
it has been found that the structure of the gut microbiota
in women after delivery and their infants was similar [15].
The method of delivery is crucial in this regard. As a re-
sult of a cesarean section, the child primarily acquires the
mother’s skin microbiota, unlike vaginal delivery [21, 22].
The microbiota of infants after a cesarean section contains
more Firmicutes, while after physiological (vaginal) delivery,
it contains more Bacteroidetes [23]. In the early stages of
colonization, aerobic microflora in the form of enterobacte-
ria, staphylococci, and streptococci prepares the child’s gut
for subsequent colonization by anaerobic microflora. Many
microorganisms can be pathogenic. Clearly, after birth, the
colonization of the child’s gut occurs chaotically. Factors in-
fluencing this early process include the environment, feeding
method, and medications (such as antibiotics). During the
first year, the infant’s gut gradually prepares for colonization
by a more pronounced anaerobic microbial community [24].

As already mentioned, maternal diseases play a signif-
icant role in the formation of the child’s microbiome. The
presence of gestational diabetes in the mother increases the
number of microorganisms of the Actinobacteria type and the
genera Collinsella, Rothia, Desulfovibrio, which can persist
for up to eight months after childbirth [25], modulating the
child’s microbiome during subsequent breastfeeding.

Breastfeeding

The composition of the gut microbiome undergoes con-
tinuous changes during the first year of life and subsequently
in response to external factors such as diet and antibiotic
usage [6, 7]. Consequently, factors such as weaning, breast-
feeding status, and the sequential introduction of various
food types significantly influence the infant gut microbiota
[7]. Additionally, the mode of delivery (vaginal versus cesa-
rean) impacts the initial bacterial colonization of the gut [26]
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and may substantially affect microbiota development for
several months following birth [27]. Breastfeeding is a natural
method of optimal nutrition because it provides the appro-
priate physiological needs of the infant through the content
of certain proteins, fats, carbohydrates, immunoglobulins,
endocannabinoids, and many other essential substances.
Mother’s milk contains about 600 different types of bac-
teria, including Bifidobacterium adolescentis, Bifidobacteri-
um breve, Bifidobacterium bifidum, Bifidobacterium dentium,
Bifidobacterium longum, as well as prebiotics in the form of
oligosaccharides — polymers that are indigestible and act as
growth stimulators for Bifidobacterium [28]. Bifidobacteria
are responsible for strengthening the protective properties of
the intestinal mucosa, increasing the production of immu-
noglobulin A, which correlates with the modulation of the
intestinal immune system.

Breastfeeding, as well as the duration of weaning and the
gradual introduction of different types of food, in some way
affects the infant’s immune system [29]. The microbiome of
breastfed infants is more enriched with genes related to viru-
lence, demonstrating a multifactorial correlation between gut
flora genes associated with bacterial pathogenicity and the
expression of host genes related to immune and protective
mechanisms.

The composition of the operational taxonomic unit
(OTU) of the microbiota was different in infants on breast-
feeding and formula feeding. It has been established that
breast milk promotes the interaction between the mucosal
immune system and the microbiome, supporting intestinal
homeostasis [30]. Aerobic microorganisms are more fre-
quently found in the feces of breastfed infants, while an-
aerobic and facultative anaerobic microorganisms, which
primarily utilize anaerobic glycolysis, are more commonly
identified in the feces of formula-fed infants.

Further stages from childhood to old age

In the early stages of human development, as revealed
through metagenomic analysis, diet specifically influences
the formation and composition of the gut microbiota (GM)
[31, 32]. The development of the gut microbiota in childhood
affects immune system development and the induction of oral
tolerance. Disruptions in the microbiome during this period
can trigger the development of immune-mediated diseases.
Most bacteria of the Bacteroidetes and Proteobacteria types
are established in the GM within five weeks after birth, while
Firmicutes appear slightly later; by school age, Actinobacte-
ria, Firmicutes, and Bacteroidetes are present [33]. Despite
this, early childhood issues such as teething, salivation, diges-
tion, and bowel transit time can also influence the microbiota
during aging and in old age. Therefore, the bacterial compo-
sition of a 3-year-old child resembles that of an adult and re-
mains stable into old age, except in cases of disturbances such
as prolonged dietary changes or repeated antibiotic use [34].

Despite the similarities, there are still noticeable dif-
ferences in the microbiota of elderly people compared to
young adults. Overall, elderly individuals tend to have re-
duced microbial diversity, with decreased levels of lactoba-
cilli, Prevotella bacteria, and Faecalibacterium prausnitzii, as
well as increased proportions of Ruminococcus, Atopobium,
and Enterobacteriaceae.

Using metagenomic analysis, it has been found that the
composition of the microbiome changes in the early stages
of human development, and it is directly influenced by diet
[7]. Since an infant’s diet consists of breast milk and formu-
la, such a microbiome has minimal diversity and is mainly
enriched with genes for the easier utilization of lactate [35,
36]. Shifts in the functional capacity for the preferential use
of plant-derived glycans occur before the introduction of
solid foods. From an ecological continuity perspective, the
infant’s microbiota, dominated by Bifidobacterium, gradually
changes over time to that of an adult, where Bacteroidetes and
Firmicutes predominate.

There are noticeable differences in the microbiota of el-
derly people compared to young people, with the relative
abundance of Bacteroidetes predominating in the elderly,
whereas a larger proportion of Firmicutes is found in young
people. In older adults, besides a decrease in Bifidobacteria,
there is a significant reduction in Bacteroides and Clostridium
cluster IV. At the same time, individual variability is charac-
terized by pronounced fluctuations ranging from 3 to 92 %
for Bacteroidetes and from 7 to 94 % for Firmicutes [34]. This
variability makes it difficult to study the specific changes in
the microbiota associated with different diseases and under
the influence of medications.

Changes in the gut microbiota in elderly people are asso-
ciated, in particular, with complaints of weakness. A significant
reduction in microbial diversity with a decreased composition
of lactobacilli, Bacteroides/Prevotella, and Faecalibacterium
prausnitzii, as well as an increase in Ruminococcus, Atopobium,
and Enterobacteriaceae, was observed in individuals with high
levels of weakness. Claesson and colleagues [37] and other au-
thors [38] studied the links between diet, environment, health,
and microbiota in 178 elderly people (> 65 years old) and found
a connection between microbiota diversity and the individual’s
functional independence. A decrease in microbial diversity
was noted in people living in short- or long-term inpatient
facilities compared to those living in the community. These
differences were characterized by the presence of weakness,
reduced dietary diversity, and increased inflammatory mar-
kers (serum TNF-a, IL-6, IL-8, C-reactive protein). Dietary
behavior samples correlated with microbiota composition,
with vegetables, fruits, and meat being the most influential
food types. Complete clustering of these relationships allowed
the identification of four dietary groups: low-fat/high-fiber,
moderate-fat/high-fiber, high-fat/low-fiber, and low-fat/
low-fiber (98 % of community and day hospital participants);
and moderate-fat/low-fiber and high-fat/low-fiber (83 %
of long-term care subjects). Among community residents,
the relationship between several health indicators (includ-
ing weakness) was characterized by low variability, whereas
for long-term care subjects, the most significant correlations
were associated with functional independence, Barthel index
(functional assessment), nutrition, blood pressure, and calf
circumference. It is hypothesized that this may be related to
the influence of diet and/or microbiota on muscle mass and
sarcopenia, and consequently, weakness.

The influence of the region of residence and, consequent-
ly, dietary habits on the composition of gut microbiota is also
noteworthy. Our observations from 2019 to 2025 show that
patients living in the Lviv region, which is endemic for goiter,
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have an inverse relationship between body mass index and
fungi of the genus Candida spp., as well as a possible inverse
relationship between Helicobacter pylori and body mass index.
This may be due to Europeans’ known tendency toward lower
diversity of Candida spp. fungi in the gut microbiota and die-
tary patterns characterized by insufficient intake of lactic acid
bacteria. Unlike healthy individuals, patients with impaired
carbohydrate metabolism and thyroid dysfunction were found
to have Candida albicans 32.1 % more often. An increase in
detection rates and the inverse correlation may suggest changes
and competition not only between species and strains but also
between microorganism kingdoms in the gut under the condi-
tions of the studied diseases and treatments [39, 40].

Conclusions

Considering all the above circumstances, it can be said
that the gut microbiota is a complex system that may be-
gin developing before birth and depends on many external
environmental factors. More observation and research are
necessary. As is well known, all human activity processes
rely on energy intake and are closely linked to the gut micro-
biota, which is involved in most biochemical processes, not
only in digestion; therefore, it can also influence medication
absorption. All these factors should be carefully considered
in daily medical practice to achieve the best possible results.
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Mocksa X.A., Kixtak O.11., Kixtak T.A., AaHtoww @.B.
/\bBIBCbKNW HOLIOHOABHUA MEANYHI YHIBEPCUTET iMeHI AQHUAQ QAMLILKOrO, M. /\bBIB, YKpQIHQ

CXUABHICTb AO METABGOAIMHMX NOPYLUEHb, ACOLIMOBOHA 3 KULLKOBOKO MiKpO6ioTolo,
MOYUHAETLCS NiA YAC BHYTPILLHbOYTPOOHOIrO PO3BUTKY
i 36epiraeTbCcs NPOTIAroM YCbOro XXUTTS

Pesrome. CxubHICTb 10 METAOOIYHMX TTOPYLIEHD A€l YaCTi-
11I€ TPAKTYEThCS SIK HACIIIOK CKJIaIHMX 0i0JOTiYHMX MPOLIECiB,
1[0 PO3MOYMHAIOTBCS Ha eTarli BHYTPIilIHbOYTPOOHOTO PO3BUTKY.
OmHUM i3 KJIIFOUOBMX MEXaHi3MiB, SIKWi1 BU3HAYAE iHAWBITyaTbHY
BPA3JIMBICTD 10 METAOOTIYHNX TUCHYHKIIN Y MTOTATBIIOMY KUTTI,
€ (hopMyBaHHSI KMIIIKOBOI MiKpOOiOTH — CKJIaAHOI €KOCUCTEMU
MiKpOOpPraHi3MiB, 1110 B3aEMOJII€ 3 IMyHHOIO, EHIOKPUHHOIO Ta HEP-
BOBOIO CHICTEMaMU. Y HaBEIEHOMY OIJIsIII y3araJlbHEHO CyJacHi naHi
LIOJ0 BIUIMBY MaTEPUHCHKOTO 3[0POB’sI, CIIOCOOY MOJIOTIB, TUITY
BUTOIOBYBaHHSI i pAHHBOTO Xap4yyBaHHsI Ha IOYAaTKOBY KOJIOHI3aLlil0
KUIIEYHUKA i1 MoJalblInii pO3BUTOK MiKpoOiomy. [loBeneHo, 1o
TakKi (hakToOpH, SIK TrecTaliiHuil niabet, KecapiB po3THH, BiICyT-
HIiCTb IPYIHOTO BUTOJOBYBaHHSI a00 paHHE BBEIEHHS CyMillleit,
iCTOTHO 3MiHIOIOTh CTPYKTYPY, Pi3HOMAHITHICTb i (PYHKIIIOHAIbHY
AKTHBHICTb MiKpPOOHMX CITLILHOT. Lli 3MiHM CYTTPOBOIXKYIOThCS MO~
PYILIEHHSIM MeTabOiYHOTO TOMEOCTa3y, 3aTPUMKOIO T03piBaHHS
iIMYHHOI CMCTEMH Ta MiIBUIIEHUM PU3UKOM PO3BUTKY OXMPiHHS,
iHCYJIIHOPE3UCTEHTHOCTI, LIyKPOBOTO AiabeTy 2-ro TUMy i iMyHO-
OITOCEePEIKOBAHMX 3aXBOPIOBaHb Y MOAAIBIIIOMY XUTTi. MikpobioTa,

cchopMoBaHa B paHHbOMY TUTHUHCTBi, IEMOHCTPYE CTiHKIiCTh OO
3MiH i «30epirae nam’siTb» NepPBUMHHUX BIUIMBIB, TOi SIK MOJAJIbIII
YUHHUKY (XapuoBi 3BUYKU, PiBeHb (hi3MUHOT aKTUBHOCTI, CTPECOBI
HaBaHTaXEHHSI, MEIMKaMEHTO3HE JIiKyBaHHSI i €KOJIOTiUHi YMOBHU)
JIMIIE YaCTKOBO MOAUMIKYIOTH 1Ii epeKTh. TakuMm 4MHOM, came
MepUHATAJIbHUI Mepioa PO3MISINAETHCS SIK KPUTUYHE BiKHO 151
(opMyBaHHSI MEXaHi3MiB METabOIIYHOTO MTPOrpaMyBaHHSI, OIIOCe-
peaKoBaHUX MikpoOioToro. OnTumiszallist 310poB’st MaTepi 10 Ta i
Yyac BariTHOCTI, MATPpUMKA IIPUPOTHMX ITOJIOTIB, TPYIHOIO BUTOH0-
BYBaHHsI, 30aJJaHCOBaHe XapuyBaHHSI i pallioHaJIbHe BUKOPUCTAHHST
AHTUOIOTUKIB € OCHOBOIO TTPO(MIIAKTMYHUX CTPATETIil, CITPSIMOBa-
HMX Ha 3a0e3meueHHs (Pi3ioIoriYHOTO CTAHOBJIEHHSI MiKpOOioMy.
TMomanpmii mocaimKkeHHS MeXaHi3MiB B3a€MOIii MiKpoOioTH 3 MeTa-
OOJIIYHMMM IUISIXaMU OpPTaHi3My € MePCIeKTUBHUM HAIIPSIMOM, 110
MAa€ BaXJIMBE 3HAYEHHS U151 BIOCKOHAJIEHHSI KJIIHIYHOI TPAKTUKU Ta
PO3pOOKM HOBUX MiAXOIB y chepi rpoMagcbKoro 310poB’s.
Kimo4oBi ci10Ba: nopyiueHHs MeTa60s1i3My; KMIIKOBa MiKpOOioTa;
3I0POB’sI MaTepi; Mikpo0ioM; (haKTOpU PU3HUKY; IIyKPOBUIi AiabeT;
BariTHICTb
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L-Tupokcus 125 bepnin-Xemi

Ta6netkmn no 125 mur (mcg)
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OpwuriHanbHuA npenapar® '
Bucoka ctabinbHicTb y Oyab-9KkoMy KmMaT

XXoaHux nopaTtkoBuUx 3acTepexXeHb And nauieHrtis'4 %7
Be3 KOMMNOHEHTIB TBAPUHHOIO NOXOAXKEHHA'4

TaGneTky MOXHa po3ainuTK Ha piBHi go3un'*

Incpopmauia npo peuenTypHi Nikapceki 3acobu Ana Men i pay T npauisHukie. Mepen 3acrocysanHam Byne-skoro nikapcekoro 3acoby, byab
nacka, 0608 'S3KOBO yBaXHO 03HaHOMTECH 3 NOBHHM TEKCTOM YHHHOT IHCTPYKUIT AN MEeAWYHOro 3aCTOCYBaHHA.

Cxopouena indopmauis npo nikapceki 3acobu L-TUPOKCUH 50 BEPJIIH-XEMI/ L-TUPOKCWUH 100 BEPJTIH-XEMI, PN N2 UA/8133/01,/02 i N2 UA/8133/01/01,
L-THPOKCWH 75 BEPMNIH-XEMI, PN N2 UA/8133/01/03, L-TUPOKCHH 125 BEPMIH-XEMI, PN N2 UA/8133/01/04, L-TUPOKCHH 150 BEPMNIH-XEMI,
PN N2 UA/8133/01/05

Aitoui pesoeuHK: 1 Tabnetka MICTUTL NeBoTUpoKcKHY HaTpilo 50 mkr aGo 100 mkr, 75 mer, 125 mkr, 150 mkr (signoeigHo). Nokasauda. JobpoakicHmii 306 3 eyTMpeoigHMM
CTAHOM DYHEUIT LUMTOBWOHOT 320034, NpodinakTika peuramney 3o6a nicna pesekuii 306a 3 eyTUPEOTOHWM CTaHOM GYHKUIT LWMTOBMAHOT 3an03K, 3aMicHa Tepanis npW rinoTupeo-
ai piaHoi etionorii, cynpecuena Ta samicHa Tepanis paky LWMTOBWAHOT 3aN031, FONOBHMM YWHOM NiCNA TUPeoinekToMIT - ans 003 50 mkr, 75 Mkr, 100 mkr, 125 mkr, 150 mkr; gono-
MixHMIA 33ci6 AN TMPEOCTATU4HOI Tepanii rinepTUPeo3y NICNA AOCATHEHHA SYTUPE0IAHOMD MYHKWOHANEHOrD CcTaHy - Ana 0o3 50 mkr, 75 mxr, 100 MKr; K AIarHOCTMHHKIA 3aci6
npy NEOBEAEHH] TECTY TMpeoiaHol cynpecii - gna aoz 100 mer Ta 150 mir. MpoTunokazanua. Nigeuweda wyTnueicTs Ao GyAb-AKOro KOMNOHEHTA NPENAPATY; HENIKOBaHWIA ri-
NEPTUPE03 ByAb-AKOro NOXOMAKEHHA; HENIKOBAHA HEAOCTATHICTL KOPW HAAHWPKOBMX 3aN03; HEeNikoBaHa rinodgisapHa HeAOCTATHICTE; FOCTPUIA IHGAapKT MioKkapaa; rocTpuil Mio-
KAPOMWT; FOCTPWA NAHKAPAWT; OOHOYACHE 3ACTOCYBAHHA NEBOTUPOKCKHY | BYAb-AKOr0 TMPEOCTATHYHOMD 3acoby B nepion earitHocTi, MoBiuxi peakuli. Jyxe 4acTo i yacTo: npu-
cxopeHe cepuebnTTa, BeacoHHsa, ronoBHWIA Bink, rinepTupeoa, Taxikapaia, HepeoaHicTe. Cnocib 3acTocyBaHHs Ta Aoau. lhaveigyansHy noboBy 003y NpenapaTy BU3Ha4aTi
Ha nigcTasi pesyneTatie nabopaTopHux aHanisie Ta kniHivHoro oScTexkeHHs. Tepanio ciig po3no4YMHaTH 2 HU3LKOT 003M | NoCTYNoso 36in6WYBaTH (KoXHI 2-4 TikHI) oo HeoBxia-
HOT TepaneaTMIHol noaw. MpuAMaTH Npenapar HaTwe, Ak MiHiMym 3a 30 xBUAKH 00 CHIgaHKY, TABNETKW KOBTATI LNMMKM, 3ANWBAI0YM HEBENWKOID KINBKICTIO pianHl, BupoBHUK.
BEPJIIH-XEMI AT, Mninikep Ber 125, 12489 Bepnid, Himeyuuna.

1. IHCTRYKUIA ANA MEAWHHOTD 3aCTOCYBAHHA Nikapchkix 3acobie L-TWPOKCHH 50,100 BEPMIH-XEMI, P N2 UA/8133,/01/02 Ta N2 8133/01,/01. 2. IHCTpYKLIS ANA MEAUHHOMO 3acTOCYBaHHA Nikap-
cbkoro 3acoby L-TMPOKCKWH 75 BEPMIH-XEMI, PN N2 UA/8133/01/03. 3. IHCTRyKUIA AN MEOMMHOrO 3ACTOCYBaHHA Nikapeekoro 3acody L-TUPOKCHH 125 BEPNIH-XEMI, PN N2 UA/8133,/01,/04.
4, [HCTPYKUS JNA MEOWYHOMD 3aCTOCYBAHHA NiKapcekoro 3acoby L-TMPOKCKH 150 BEPNIH-XEMI, P N2 UA/8133,/01,/05. 5. NaTeHT EBPONERCHLKOTD NaTEHTHOMO BinoMcTea N2 EP3576795A1 Ha
NepopantHAi TMPEDILIHWIA TEpanesTMHUA 3aciB, Tepmid il ao 2 motoro 2038 poky. JocTynywin 3a nocunaddam: https://patents.google.com/patent/EP35TE795A1 /en. 6. [opartok 24 no Nopagky
NPOBEASHHA SKCMNEPTUAW PEECTPAUIRHIMX MaTepianie Ha Nikapcek 3acob, WO NOAAINTECA HA ASPXABHY PEECTRAWID (NepepescTPauio), 8 TAKDX SKCNepTUaK MaTepianie Npo BHECEHHA 3MiH A0 pee-
CTPaUiAHKX  maTepianie npoTarom  Ail  peEcTPauinHOre  NOcBigveHHA, 3areepaxedni Hakasom MO3 N2 426 sin 26.08.2005 31 aminamu. JocTynHuA 33  nocunadHamM:
https://zakon.rada.gov.ua/laws/show,z 1069-05#n340. 7. Annex to the European Commission guideline on 'Excipients in the labelling and package leafiet of medicinal products for human use’
(SANTE-2017-11668). JocTynHui 3a nocunannam: hitps://www.ema.europa.eu/en/annex-european-commission-guideline -excipients-labelling-package-leafiet-medicinal-products-human-use
* 3miva crknany TabneTok B HacTUHI A0NOMIXHUY PEYOBUH.
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