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THE EFFECT OF ANTIDEPRESSANTS ON THE FEMALE REPRODUCTIVE SYSTEM

Anomauin:

Y ecmammi posensanymo 63a€mo36 30K Midic 3aCMOCYBAHHAM AHMUOENPECaHmie ma yHKYIOHAIbHUM Ca-
HOM penpoOyKmueHoi cucmemu HCinku. 30Kkpema, NPoaHanizo8aHo MONCIUG] 20PMOHAbHI 3MIHU, NOPYUIeHHS MeH-
CMPYanbHO20 YUKTLY, 3HUINCEHHS (hepmUIbHOCMI Ma CeKCyanvHol yHKYil, AKi MOJNCYMb GUHUKANU NI 6NIUBOM
npenapamie epynu CI33C ma inwux ncuxomponuux 3aco6is. Oxpema ysaza npudiieHa pusukam, nog ai3aHum iz
3ACMOCYBANHAM AHMUOENPECanmis nio 4ac 6azimHOCmi, GKIIOYAIOYU HE2AMUBHUL 6NIUE HA NJIO Ma MOJICIUBI
YCKIAOHEHHA HeOHamanibHo20 nepiody. Hasedeno dani cywacnux 00caiodcetn, sKi 003601810Mb Kpauje 3p03yMimu
Mexauizmu Oii yux npenapamie ma ixuitl nOMeHyiluHUull GNIUE HA PENnpoOYKMUBHE 300P08 "5l HCIHKU.

Abstract:

The article examines the relationship between the use of antidepressants and the functional state of the female
reproductive system. In particular, it analyzes possible hormonal changes, menstrual cycle disorders, decreased
fertility and sexual function, which may occur under the influence of SSRIs and other psychotropic drugs. Special
attention is paid to the risks associated with the use of antidepressants during pregnancy, including negative effects
on the fetus and possible complications of the neonatal period. The data of modern studies are presented, which
allow a better understanding of the mechanisms of action of these drugs and their potential impact on the repro-
ductive women’s health.

Knrouoei cnosa: penpodyxmuene 300pos’s, anmudenpecanmu, CeieKmueti ineioimopu 360pomuoco 3axo-
NJIeHHs CEPOMOHIHY, PepmUIbHiCMb, 8a2IMHICMb, 2OPMOHANLHI NOPYUIEHHS.

Key words: reproductive health, antidepressants, selective serotonin reuptake inhibitors, fertility, pregnancy,
hormonal disorders.

Beryn. ¥V cydacHOMy CBITI IICHMXOEMOILMHI  TpyJQHOWI i3 3ayarTsaM, IO MOXE OyTH 3yMOBIICHO

po3iaaM, 30KpeMa JEIpecis, € Cepio3HOI MeInKO-
COLIANBHOI0 TPOOIEMOr0, sIKa 3HAYHO BIUIMBAE Ha
SKICTB HTTS )KIHOK PENpOJYKTUBHOTO BiKy. J{s xo-
PeKIii TakWX CTaHiB IIMPOKO 3aCTOCOBYIOTHCS aHTH-
JIETIPECaHTH, TIEPEBAXKHO CENEKTUBHI 1HTIOITOpPH 3BO-
potHoro 3axormiueHHs cepoToHiny (CI33C), ski BBaxa-
I0TbC  O€3MeYHMMH Ta e(QEeKTUBHUMHU 3acobamMu
nepmroi miHii [1, 3]. BogHO9ac HaKOMUYYIOTHCS J1aHi,
0 CBiYaTh MPO MOTEHITIHHII HETATUBHUI BILTUB ITHX
npernapatiB Ha (YHKIIOHYBaHHS PEMPOIYKTUBHOI CH-
CTEMH KIHKH. 30KpeMa, CIOCTEPIraeThCsl MOPYIICHHS
MEHCTPYAJILHOTO IHMKIY, 3HWXKCHHS JTi0iJ0, a TaKoXK

3MiHaAMH y TOPMOHAJIBHOMY CTaTyci abo BIUIMBOM Ha
LEHTpaIbHI HelipoMeniaTopHi MexaHi3mu [5, 8].
Oco0a1BOi yBaru 3aciyroBye BIUIMB aHTHAEIIpe-
CaHTIB MiJ Yac BariTHOCTI. Pe3ynpTaTé KIiHIYHUX 10-
CIII/DKeHb BKa3ylOTh Ha MOXJIMBI PH3HKH JUIsl IUIOJA,
BKJIFOUQIOYH TOPYIIEHHS CepIEBO-CYJJMHHOTO pO-
3BUTKY [2, 6], MiABUIEHHST KMOBIPHOCTI TIEpEeTIaCHUX
moJIoTiB [4], a TaKOX HEOHATAIBHUH TUCTpeEC, TIOB'A3a-
HUHW 3 BigmiHOO mpemapaty [9]. Y mpoMy KOHTEKCTi
Ba)KJIMBO 3Ba)KEHO MIIXOIUTH 0 IIPU3HAYCHHS IICUXO-
(apmakoIoriuHoi Tepamii jkiHKaM JITOPOJHOTO BIKY,
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BPaxOBYIOYH OTCHIIIHHI TOBrOCTPOKOBI HACIIIKA JIJIsI
PEPOIYKTUBHOTO 37J0POB’Sl Ta HOTOMCTBA.

3Bakaloud Ha 3POCTAHHS YaCTOTH JIarHOCTY-
BaHHS JEMPECUBHUX CTaHIB cepel JKiHOK PErmpoayK-
THUBHOTO BiKy, a TaKOK TEHACHIIIO 10 XPOHi3amii X
poO3MamiB, AOCTIiIKEHHS BIUIMBY aHTHACIIPECAHTIB Ha
JKIHOTY (PepTIIBHICTD, BaTiTHICTH Ta PO3BUTOK ILIOMA
€ HaJ3BMYaliHO aKTyaJbHUM 1 Ma€ NMPaKTUYHY 3Hady-
LIICTh IS AKyIIEPChKO-TIHEKOIOTTYHOT Ta
ncuxiaTpuyaHoi npaktuky [7, 10, 13].

Mera nociimkenHsi: BucBitiutu cydacHi naHi
JTEpaTypy 100 BIUIMBY aHTHICTIPECAHTIB Ha PEIpO-
IYKTHBHY (YHKIIIO JKIHKH, a TaKOX IpPOaHaJi3yBaTh
MOJKJIMBI TIEpUHATAJIbHI PU3UKH, ITOB’sI3aHi i3 3aCTOCY-
BaHHIM IIUX MpENapaTiB ITiJ 9ac BaTiTHOCTI.

Martepianu Ta MeToau: 3 METOIO MTOBHOTO PO3-
KPHUTTS TeMH Ta KOMIDIEKCHOTO aHajli3y BIUIMBY aHTHU-
JIETIPECAHTIB HA PENPOIYKTUBHY CHCTEMY XKIHKH OYII0
3aCTOCOBAHO METOJI CHUCTEMHOr0 aHajli3y HayKOBOI
jiTeparypu. Y XOJi MOCTIIKCHHS OIPalbOBAHO pPe-
3yJIbTaTH KJIIHIYHUX 1 €KCIIEPUMEHTAIBHUX POOIT Cy-
YacHMX aBTOpPIB, OMyOJIIKOBAHUX Yy MPOBIIHHUX
MDKHapOAHUX 0a3aX MEIUYHUX JaHUX, TaKUX SK
PubMed, ScienceDirect, BMJ, Oxford Academic,
Cochrane Library Tta immi. Bigbip mxepen
3MIHCHIOBaBCS 3  ypaxXyBaHHAM  aKTYaJIbHOCTI
myOumikamniii, HayKOBOi HOBH3HH Ta JOCTOBIPHOCTI OT-
puMaHuX pe3ynbTariB. OcobnmBa yBara HpUALISIIAcS
JOCIIKSHHSM, 1110 MICTHIIH 1aHi MoA0 (epTUIIEHOCTI,
MEHCTPYaJIbHUX IOPYIICHb, NMEPUHATATBHAX YCKIa-
HCHb 1 HCOHATAJILHUX HACIIIKIB IPU 3aCTOCYBaHHI aH-
THUJIETIPECAHTIB y )KIHOK PENPOYKTUBHOTO BiKY.

Pe3yabraTn gocaikeHHsi Ta iX 06roBopeHHs:
AHTHAETIPECAHTH, OCOOJMBO CEJISKTHBHI 1HTiOITOpH
3BOpoTHOrO 3axomuieHHs ceporoniny (CI33C), e ox-
Hi€I0 3 HaHOUIBII YacTO MPU3HAYYBAHHUX IPYI Ipera-
patiB cepel KIHOK PENpOAYKTHBHOTO BiKYy, BKIIOYA-
I0YH TIepio]] BariTHOCTI Ta MiCISAIIONIOTOBHMA Tepion. Y
3B'SI3KY 3 IIUM Ba)KIMBUM € BUBUYCHHS MOTEHIIIHHUX pU-
3WKiB Ta BIUTUBY IIMX [IPETIApaTiB K Ha 3aTaJbHIUIA CTaH
JKIHKH, TaK 1 Ha i1 penpoayKTHBHE 3A0POB'S Ta PO3BH-
TOK IUIOJA.

AHTHAETpECaHTH BILUIMBAIOTh Ha ce-
POTOHIHEpPriuHy Nepenayy B LEHTpallbHIi HEpBOBid
CHCTEMI, III0 € OCHOBOIO iX TEpaneBTHYHOrO e(PeKTy
npu gemnpecii. IIpote cepoToHIH Bifirpae Takox Bax-
JIUBY POJIb Y PETYJISIII TOPMOHAIBHOTO (DOHY, alleTUTY,
CHY, 60ito Ta cyauHHOTO ToHYCYy. [linBHIeHHS piBHS
CEpOTOHIHY Yepe3 OJIOKaay HOro 3BOPOTHOIO 3aXO-
IUICHHS MOKE MaTH SK IO3UTHBHI, TaK 1 HETraTHBHI
HACIIAKY s JKiHOK. Hampukinan, 0yino mokasaHo, 1o
BukopuctanHs CI33C aconitoeThbes 3 MiABUIICHAM PH-
3UKOM IICIISTIONOr0BOi KPOBOTEUi, IMOBIpHO Yepes ce-
POTOHIH-3aJIeKHI MEXaHI3MH, 10 BIUIMBAIOTH HA arpe-
rarfito TpoMOOUHUTIB [2], 0 € 0COOINBO HEOE3MEUHUM
Y aKyIIepChKii MpaKTHIL.

VY BariTHUX XiHOK, ki npuitmarots CI33C, cmo-
CTepiraeTbCcs MiABHUIICHUH PHU3UK IEPeIIacHUX IO-
norie [4] Ta 3aTpUMKH BHYTPIIIHBOYTPOOHOTO pO-
3BuTKY [1]. JlocmimkeHHs moka3aiy, o Aerpecis cama
1o co0i € PaKTOPOM PU3UKY MEPEIUIACHHUX MOJIOTIB, aJie
BukopuctanHs CI33C, 30kpema y TpeTbOoMy TpuU-
MECTpi, TOJAaTKOBO 301IbIIYe 1Iel pu3uk [4].

Bukopucrannss CI33C mig wac BariTHOCTI
OB’ s13aHe 3 HEOHATAIBHUM CHHIAPOMOM aJamTailii, 1o
BKITIO9ae cumnromu 30ymkeHns LIHC, rinoTtowiro, Tpe-
MOp, TTOPYIICHHS TuXaHHs Ta rogyBaHus [3], [10]. Lli
epeKTH HaifyacTime CIOCTepiraroThes HPH 3acTOCY-
BaHHI aHTHIENPECAHTIB y Mi3HI TEPMiHM BariTHOCTI
[11].

JluckyciiHUM 3alMIIaeThCcs MUTAHHS TePaTOTeH-
HOCTI aHTHJeNpecaHTiB. [lesKki MOCTIIKCHHS HE BH-
SIBUWIN 3HAYHOTO 3POCTAHHS PU3UKY CEPHO3HHMX BPOJ-
)eHux Baj npu 3acrocyBanHi CI33C y nepriomy tpu-
MecTpi [16], Toxi AK iHIII BKa3yIOTh Ha acOIIAIlii0 Mik
MPUHOMOM TIEBHHX IperapaTiB (HAPHUKIAL, TapoKce-
THHY) Ta PU3UKOM BpOpKeHuX Bax cepis [7], [8], [13].
Oco0muBO BapTO 3a3HAYUTH, IO y BETUKUX KOTOPTHAX
JOCIIKEHHSX CIOCTEpIraaocsi He3Ha4yHe, ajie CTaTH-
CTUYHO 3HAUyIIe 3pOCTAaHHSA PU3HKY KapZiadbHUX Je-
¢exriB [5], [12], xoua iHII aBTOPH HATAIOTH JaHi, IO
CBIUaTh PO MiHIMAIBHUH 3arabHU pu3uK [14].

Cepen iHIINX MOTEHI[HHUX YCKIaTHEHb — PO-
3BUTOK IIEPCHUCTYIOUOT JIET€HEeBOI rinepTeH3il HOBOHa-
pomxenux (IIJITH), sika acoIIOETbCS 3 MPHIOMOM
CI33C y nizHpomy TepMiHi BaritHOCTi [6]. Takox Bu-
SIBJICHO, 1[0 BHYTPILIHbOYTPOOHE €KCIIOHYBAHHS aHTH-
JeTIpecanTaM MOKE 3MIHIOBATH IOBEIIHKOBI peakii
HOBOHAPO/DKCHUX Ta 30UIBIIYBATH PU3HK MOTPeOH B
IHTCHCUBHII HeOHaTaNBHIH Teparii [9].

HesBakarounm Ha HasBHI PHU3UKH, Ba)KIHBO
pO3MIIAAATH TEpamilo aHTHICTPECAHTAMU y BariTHUX
KIHOK Kpi3p Tpu3My OanaHCy KOPHCTI 1 IIKOIH.
HenonikoBana nempecis € CEpHO3HUM CTaHOM, LIO
MOe€ IPU3BOAMTH JI0 3JI0BXKUBAHHS IICUXOAKTHBHUMHU
peuOBHHAMH, CYIIMIAIbHOI MOBEAIHKM Ta MOTaHOTO
MaTEPUHCHKOTO oy 3a HemoBisaM [10]. Tomy mo-
BHE YHUKHEHHS aHTHU/ICTIPECAHTIB HE 3aBXK/IU € BUITPAB-
JaHUM. bBinbm Toro, AesKi JOCHiIKEHHS IiITBEep-
JUKYIOTh BiICYTHICTh 3HAUYIIOTO Ii/ABUILEHHS PH3HUKY
OCHOBHHUX BpOKeHHX Baf mpu 3actocyBanHi CI33C 3a
YMOBH PETENILHOT0 Harysiay [16].

Kpim }i3ionoriyHuX HACHTIKIB, BaXKIHMBO Bpaxo-
BYBaTH ¥ emimemioinoriuydi acmektu. Hampukmarn,
3TiIH0 3 pe3yJibTaTaMy BEIUKOrO KOTOPTHOIO J0-
CJTi/KEHHS, aHTUICTIPECAHTH € OTHUMH 3 HAWOLIbIIT Ya-
CTO NPU3HAYYBAHUX MEIUKAMEHTIB ITijl Yac BariTHOCTI
y KpalHax 3 BUCOKHUM piBHeM moxoay [S][15]. Lie 3ymo-
BIIIOE€ HEOOXIiTHICTh TPOJOBXKEHHsI JOCITIPKEHb IS
CTBOPEHHSI YITKUX KIIIHIYHUX HACTaHOB, IO BPaxo-
BYBAaTHUMYTh SIK (DapMaKoJIOTi4HI BJIACTUBOCTI Hperna-
paTiB, Tax i iHAUBIAYyaJIbHI OCOOIUBOCTI JKIHKU.

Tako npenapaT MOKYTh MaTH OMITHHUI BILIHB
Ha MEHCTpyaJbHMH IMKI KiHKH. CepoToHiH Oepe
y4acTh y peryJsiuii rinoranamo-TinogizapHo-si€4HUKO-
BOi OCi, sIKa KOHTPOJIOE MEHCTPpYyaIbHHUN K. [lopy-
IICHHS PIBHIB CEPOTOHIHY, CHPUYNHEHE IPUHOMOM aH-
THJICTIPECAHTIB, MOXE IMPU3BECTH 0 aMEHOpei, oiro-
MeHopei abo HeperymsipHHX MeHcTpyamid. Jleski
XKiHKH, siki mpuiimatoTs CI33C, moBiJOMIISIOTH PO TO-
JIOBXKCHHS a00 CKOPOYEHHS ITUKJIIIB, 3MiHY XapakTepy
KpoBoTeui abo MoBHY iX BiCyTHICTh. Kpim Toro, MoBe-
JICHO, 110 3MiHHM HACTPOIO, TIOB’s13aH1 3 MEHCTPYaJIbHUM
LUKJIOM, MOXYTh HOripiryBatucs abo, HaBIaKH,
TIOM’SIKIITYBATHCSI i1 1i€F0 aHTUICTIPECAHTIB, 3aJIEKHO
BiJI TOPMOHAJILHOTO CTaTycCy JKiHKH Ta THITy ITperapary
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[17]. Taxox BaXJIMBO BpaXxOBYBAaTU FOPMOHAIIBHY UyT-
JIUBICTB, 110 MOXe OyTH 3MiHEHA T €0 aHTHIEIIpe-
CaHTiB, 0COONUBO MiJ 9ac MPEMEHCTPYaIbHOTO aucdo-
puuHOTO po3naxy abo y mepumenomaysi [18]. [o-
CIiPKEHHS TaKOXX IEMOHCTPYIOTb, IO JKiHOYi CTaTeBi
TOPMOHH, 30KpEMa €CTPOr€HH, MAarTb MOILYIATOPHY
JIII0 Ha CEPOTOHIHEPTiUuHy CHUCTEMY, i IIe MOXE IOCH-
JrOBaTH a00 3MEHIIYBaTH KIIHIYHUA e(peKT aHTH-
nernpecanTis [19].

BucHoBKH: AHTI/IIlerecaHTI/I, 30KpEeMa CCJICK-
THUBHI 1HT0ITOPH 3BOPOTHOTO 3aXOIUICHHSI CEPOTOHIHY,
JIEMOHCTPYIOTh CKJIAJHUI Ta GaraTorpaHHuUil BIJIUB Ha
OpraHi3M XIHKH. X04Ya BOHH CYTTEBO ITOKPAIIyIOTh
TICHXOEMOIIWHUH CTaH, iX 3aCTOCYBaHHS ITiJ] 9ac BariT-
HOCTI TIOB’S13aHE 3 HU3KOIO IOTCHIIHHUX yCKIIaJIHCHb
SAK I MaTCpi, TaK 1 JJI1 JUTUHH, BKIIFOYAIOYHW HECOHA-
TaNbHI PO3Maiy ajamnTamii, pU3WK NepeadacHUX IO-
JOTIiB, BPOIPKEHI Bagll Ta MEPCUCTYIOUY JICTCHEBY
rinepTeH3il0 HOBOHApOpKeHUX. [IpoTe mempecis Ta-
KOX Hece 3arpo3y mnepediry BariTHOCTi Ta MaTepUHCh-
KOMY 3/I0pOB’I0, TOMY TepalieBTHYHE DILICHHS Mae
Oyt iHAMBigyasmi3oBaHMM. 30ajlaHCOBaHE TIPU3HA-
YEeHHS aHTHJIENPECAHTIB 13 JOTPUMAHHSAM NPUHIIUIIIB
JIOKa30BOi MEIUIIMHU € KITF0UEM 10 30epeKEeHHS 3710-
POB’s1 )KIHKH Ta HOBOHAPO[KEHOTO.
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MODERN PRINCIPLES AND METHODS OF TREATMENT OF TUMOR DISEASES

Abstract:

Gastric cancer and colorectal cancer are the most common oncological diseases of the digestive system. In
the era of minimally invasive surgery, open methods of surgical treatment of cancer are used less and less. Today,
laparoscopic and robotic methods of surgical treatment are the most common methods. When comparing these
methods with each other, each has its own advantages and disadvantages, but both have tremendous advantages
over open surgical procedures for gastric and rectal cancer.

Keywords: gastric cancer, colorectal cancer, laparoscopic surgery, robotic surgery.

Materials and Methods: We conducted a litera-
ture review based on articles published in PubMed da-
tabases over the past 10 years. We analyzed infor-
mation on the introduction of robotic and laparoscopic
methods of surgical treatment of oncological processes
in the stomach and colorectal area.

Objective: to analyze the literature, research and
determine the advantages and disadvantages of various
methods of surgical treatment of gastric and colorectal
cancer.

Relevance: Gastric cancer ranks fifth in the prev-
alence of malignant tumors and is the third cause of
cancer death. The annual incidence varies worldwide,
with an incidence of 15-20 cases per 100,000 popula-
tion [1]. The highest rates of gastric cancer morbidity
and mortality are reported in East and West Asia, Latin
America, and some Eastern European countries [2].

Gastric resection or radical gastrectomy with ade-
quate lymphadenectomy and perioperative chemother-
apy are the main treatments for localized gastric cancer
(stage IB-I1I). A standard D2 lymphadenectomy with
more than 16 lymph nodes removed is recommended
[1,3].

Many studies have shown the advantages of lapa-
roscopic gastrectomy over open surgery in terms of less
intraoperative blood loss, less postoperative pain, early
recovery of bowel function, and shorter hospital stay.

Robotic gastrectomy is becoming more common
and overcoming the technical limitations of laparo-
scopic surgery. Robotic surgery offers new features
such as 3D stereoscopic HD view with magnification,
seven degrees of freedom of instrument movement,
shorter learning curve, and improved operator dexterity
when fine manipulation is required [1].

Discussion: In a literature review, Zizzo M et al.
found a shorter duration of surgery and a higher risk of
intraoperative bleeding in patients undergoing laparo-
scopic gastrectomy. The main advantages of the robotic
method were a better three-dimensional surgical field,

which was increased by 10-15 times, which helps sur-
geons to have a more direct and clear view of blood
vessels and surrounding tissues, as well as to identify
the structures of various tissues.

Despite a statistically significant increase in the
number of lymph nodes removed in the robotic gastrec-
tomy group compared to the laparoscopic gastrectomy
group, there was no difference between the two groups
in terms of overall survival, disease-free survival, or re-
currence rate [2].

The authors of Guerrini GP and others conducted
a study where they found that the average operating
time is usually longer when performing robotic surgery
than laparoscopic gastrectomy. However, it has been
shown that the duration of the operation can be reduced
by improving the professional skills of surgeons. It was
also confirmed that the use of the robotic approach is
associated with a significant reduction in the average
intraoperative blood loss. There was also no significant
association between the use of the robotic method and
conversion. Regarding the duration of postoperative
hospital stay: for the robotic method, the duration was
8.6 days and for the laparoscopic method - 9.2 days, but
this difference was not statistically significant [1].

A study by Ma J et al. showed that preparation for
robotic surgery takes about 30 minutes. On the other
hand, the difference in surgeons' experience can cause
longer surgery times. In addition, the learning curve for
robotic surgery can increase the operation time. With
the development of the Da Vinci robotic surgical sys-
tem, more experience and a shorter learning curve can
make robotic surgery more and shorter. It has been
shown that the rate of overall complications in the ro-
botic surgery group was lower than in the laparoscopic
surgery group, although there was no statistical differ-
ence [2].

Colorectal cancer is the second most commonly
diagnosed cancer in women and the third in men. The
relative 5-year survival rate for patients with colorectal
cancer is 65%, while the 10-year survival rate drops to



https://doi.org/10.5281/zenodo.15331883

10 MEDICAL SCIENCES / «COLLOQUIUM=JOURNAL» #43 (241), 2025

58%. The risk factors for the disease are infection with
human papillomavirus, prolonged constipation, physi-
cal inactivity, alcohol abuse, smoking, and high protein
and fat intake [4].

Colorectal cancer accounts for about 65% of rectal
cancer. Surgery combined with chemotherapy and ra-
diation therapy is the standard treatment for colorectal
cancer [5].

Surgical resection is still the main treatment for re-
sectable colorectal cancer. Currently, minimally inva-
sive surgical techniques are increasingly used, which
are represented by laparoscopic and robotic approaches
as opposed to open techniques.

Laparoscopic colorectal resections have a number
of advantages over open resections. These advantages
are safety, less postoperative pain, faster recovery,
shorter hospitalization, and better cosmetic effect [6].

It is believed that robotic surgery is a new tech-
nique that will overcome the disadvantages of laparo-
scopic surgery and open a new era in surgery. The ad-
vantages of robotic surgical techniques are improved
dexterity, increased range of motion, improved ergo-
nomics, elimination of physiological tremors, and a sta-
ble camera with a 3D view [5].

A study by Sheng S et al. showed that open sur-
gery had the shortest duration of surgery compared to
laparoscopic and robotic methods. When using the ro-
botic method, the amount of bleeding, complications
and mortality were the lowest, and the length of hospi-
tal stay was the shortest. Postoperative wound infection
in patients undergoing laparoscopic surgery was the
lowest, but there was no significant difference com-
pared to patients in the robotic surgery group [4].

A meta-analysis by Zou J et al. found that the
group of patients who underwent robotic surgery for
rectal cancer had a lower conversion rate to laparotomy,
more lymph node harvesting, faster postoperative re-
covery of bowel and bladder function, and fewer re-
operations compared to patients who underwent lapa-
roscopic surgery. In contrast, the duration of the opera-
tion was longer during robotic surgery. There were no
differences in postoperative mortality, overall postop-
erative complications, readmission rates, intraoperative
complications, length of hospital stay, or estimated
blood loss between the two groups of patients [7].

The results of the study by TengTeng L et al. indi-
cate that three-dimensional magnification and in-
creased amplitude of surgical movements can help pre-
serve the pelvic autonomic nerve plexuses. This study
showed that postoperative complications occurred in
11.8% of patients who underwent robotic surgery com-
pared to 17.6% in the laparoscopic surgery group [8].

A multicenter randomized controlled trial con-
ducted in China showed that robotic surgery results in
better oncologic quality of resection, less trauma, and
better postoperative recovery compared to laparoscopic
surgery for middle and lower rectal cancer [9].

The conclusions of the study by Grosek J et al.
were significantly lower conversion rates when using
the robotic method compared to the laparoscopic
method. In addition, anastomotic failure was noted
among patients undergoing laparoscopic resection, in

contrast to patients in the robotic surgery group, where
there were no complications [6].

Most studies comparing robotic and laparoscopic
surgery for colorectal cancer have shown statistically
significant differences in oncologic outcomes of distal
margin and lymph node removal and overall survival.
Non-oncologic outcomes such as complications, length
of hospital stay, postoperative patient experience, cost,
and surgical ergonomics were also better with robotic
surgery [10].

Conclusion: There is clear evidence of the supe-
riority of laparoscopic treatment of gastric and rectal
cancer over open surgery. The main advantages are less
blood loss, shorter postoperative period, and fewer
complications. When comparing robotic and laparo-
scopic surgery, the following advantages of each
method were identified:

1. The advantages of the robotic method were bet-
ter visualization of the surgical field with clear identifi-
cation of blood vessels and lymph nodes, reduced in-
traoperative blood loss, and faster patient recovery.

2. The advantages of the laparoscopic method are
a shorter duration of surgery and a shorter learning
curve for surgeons.
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THE PREVALENCE OF PEPTIC ULCER OF THE GASTRIC DUODENUM IS COMBINED WITH
DIABETES TYPE 2

Abstract.

The article shows some features of the clinical picture, the gender feature and prevalence of peptic ulcer of
the stomach and duodenum in combined with diabetes type 2. The prevalence of this pathology among women's
article, young and middle age, with the main complaints of pain and discomfort, is established. rapid saturation

and belching sour.

Key words: peptic stomach ulcer, duodenal ulcer, heart failure, type 2 diabetes.

Peptic ulcer of the stomach and duodenum are
common diseases of the gastrointestinal tract,
accompanied by the formation of defects of the mucous
membrane under the action of gastric acid and pepsin
[1,4]. For a long time, the main factor in the occurrence
of ulcers was the increased acidity, stress, malnutrition.
However, the discovery of the bacterium Helicobacter
pylori (H. pylori) has dramatically changed the idea of
the etiology of this disease [2,5].

Type 2 diabetes (CD2) is a serious global
healthcare problem, which is already affecting 537
million people worldwide [3,7]. The development of
CD2 is due to the combination of insulin resistance,
insufficient number of B-cells of the pancreas or
impaired insulin secretion, with a significant role
playing environmental factors. Identification of
changing risk factors opens opportunities for
prevention and more effective treatment. Patients with
CD2 have a higher risk of complications, especially
cardiovascular, which emphasizes the need for
optimization of glycemic control and prevent the
progression of the disease.

Goal. Assess the prevalence of peptic ulcer of the
stomach and duodenum in combined with diabetes type
2.

Research methods. The study involves 60
patients with HP-associated PVS and UPCs of which
ranged from 20 to 68 years, but 20 patients with
concomitant diabetes type 2 (CD2). Among the patients
surveyed were 22 people and 38 women. The control
group includes 20 practically healthy people (PCOs).

All patients had no other acute and chronic
diseases at the time of the study. All involved patients
were in hospital treatment in the gastroenterology
department of Chernivtsi Regional Clinical Hospital
and Chernivtsi Regional Endocrinology Center from
2024 to 2025.

The diagnosis of peptic ulcer of the stomach and
duodenum was verified on the basis of evaluation of
clinical course, anamnesis of the medical history,
objective, laboratory and instrumental methods of
research. And diagnosis of TD 2 - according to the
WHO standards 2006/2011 (HBA1C> 6.5 %, plasma
glucose > 7.0 mmol/l, postprandial glycemia after 2
hours > 11.0 mmol/l).

The examination of patients' data was carried out
in accordance with the national recommendations of
the unified clinical protocol of primary, emergency and
secondary (specialized) medical care to patients with
PVS and DPC in adults, approved by the order of the
Ministry of Health of Ukraine No. 613 of the Ministry
of Health of Ukraine dated 03.09.2014; Unified
Protocol “On Approval and Implementation of Medical
and Technological Documents on Standardization of
Medical Aid in type 2 diabetes” Order of the Ministry
of Health of Ukraine No. 1118 of 21.12.2012.

Results of the study.

Among the examined patients found diabetes 2 of
mild severity - in 6 patients (30%), diabetes 2 of
moderate severity - in 14 patients (70%), diabetes 2 in
the stage of compensation - in 9 patients (45%),
diabetes 2 in the subcompensation phase - in 11 patients
(55%) (Fig. 1).
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Rice. 1. Distribution of patients on peptic ulcer of the stomach and duodenum depending on the course of
diabetes type 2, %
The study found that the examination was
dominated by young (18-43) and average (44-60) age
(Table 1).
Table 1.

Distribution of patients with peptic ulcer of the stomach and duodenum in combination with diabetes type

2 depending on age, %

Groups of patients Age criteria

examined Young age Average age (44-60 Old age The elderly (76-
(18-44 year.) year.) (61-75 year.) 90 year.)

Group 1 (n=20) 60% (n=12) 35%(n=7) 5%(n=1) -

Group 2 (n=20) 40%(n=8) 50%(n=10) 10%(n=2) -

Assessing the age category it was found that in the
group of patients with peptic gastric ulcer was
dominated by young patients, but in the group with
peptic ulcer of the stomach and duodenum, combined
with diabetes 2, it was 20% less. The highest prevalence

of this disease was in the middle age group with

36%, women

24%, men

concomitant pathology, which was 1.7 times higher
compared to group 1.

Among the surveyed patients were 24 (40%) and
women - 36 (60%) (Fig. 2.). The female gender was 1.5
times over the male.

Rice. 2. Distribution of patients on peptic ulcer of the stomach and duodenum in combination with diabetes type

2 by article (%)
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Among the main complaints were pain and discomfort
when aggravated on an empty stomach, heaviness and
swelling after eating, reducing appetite, feeling of rapid
saturation and belching acidic. Comparing the peptic ulcer
of the stomach and duodenum revealed that the localization
of pain has somewhat different localization and pain
changes from the localization of ulcerative defect and eating
(Figure 3).

The most frequent complaints of heaviness and
swelling after eating, decreased appetite, and belching of the
acid were in the group of patients with peptic gastric ulcer

(1, 2times, 1,5 times and 1,25 times (p <0.05), respectively)
compared to a group of patients with peptic database. on the
peptic ulcer of the duodenum with diabetes type 2.

Complaints of pain and discomfort when aggravated
on an empty stomach was higher in patients' groups of
peptic ulcer of the duodenum with diabetes type 2 at 1.3
times. Compared to patients with localized lesions of the
stomach and DPK with type 2 diabetes, this complaint was
more frequent by 2.6 times (p <0.05) in patients with
PVDPC with CD2.

14
12 12
12
10 10
10
8 8 8
8 | — peptic ulcer of the duodenum
6 6 || [ | 6 H B with diabetes type 2
4 peptic gastric ulcer with
4 T3 B 5 3 ; 5 3 diabetes type 2
2 el B B ] ] B peptic ulcer of the duodenum
0 T T T
Painand heaviness Reduction Feeling The Peptic gastric ulcer
discomfort and of appetite rapid belching is
are swelling saturation acidic
reinforced after eating
onan
empty
stomach

Rice. 3. Evaluation of some symptoms of dyspeptic syndrome in patients with peptic ulcer of the stomach and
duodenum in combination with diabetes type 2, %.

Conclusion. The peptic ulcer of the stomach and
duodenum in combined with diabetes type 2 is accom-
panied by a feeling of heaviness and swelling after eat-
ing, decreased appetite and the presence of belching
acidic in patients with peptic ulcer discomfort that is
exacerbated on an empty stomach.

The age category of prevalence of this pathology
was dominated by young patients and women.
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DIETARY STRATEGIES FOR MANAGING METABOLIC DYSFUNCTION-ASSOCIATED
STEATOTIC LIVER DISEASE: CURRENT EVIDENCE AND FUTURE DIRECTIONS

Abstract.

Metabolic dysfunction-associated steatotic liver disease (MASLD) is one of the most common chronic liver
disorders worldwide, closely linked to metabolic syndrome, obesity, type 2 diabetes mellitus, and dyslipidemia.
Nutrition plays a central role in both the prevention and management of MASLD. However, dietary recommenda-
tions must be tailored to the underlying metabolic disturbances to optimize treatment outcomes. This literature
review aimed to analyze current nutritional strategies for MASLD associated with metabolic syndrome and to
summarize evidence-based dietary recommendations. The review encompassed analysis of recent literature re-
garding dietary management of MASLD, focusing on macronutrient composition, energy balance, and specific
functional foods. Findings indicate that the core dietary principles include achieving moderate weight loss (5—
10% of baseline body weight), caloric restriction, and adherence to dietary patterns rich in unsaturated fats, fiber,
and antioxidants, while minimizing intake of saturated fats, simple sugars, and processed foods. The Mediterra-
nean diet emerges as the most effective dietary model for MASLD management. Specific components such as
omega-3 fatty acids, polyphenols, and prebiotic fibers show additional benefits for liver steatosis reduction. In
conclusion, individualized dietary therapy, combined with lifestyle interventions, is crucial for improving liver

histology, reducing cardiovascular risk, and enhancing metabolic health in MASLD patients.

Keywords: MASLD, metabolic syndrome, rational nutrition, Mediterranean diet, steatosis, insulin resistance, nonalco-

holic fatty liver disease (NAFLD).

Relevance of the Problem. Metabolic
dysfunction-associated  steatotic  liver  disease
(MASLD) represents the hepatic manifestation of
metabolic syndrome and is becoming the leading cause
of chronic liver disease globally. Previously known as
nonalcoholic fatty liver disease (NAFLD), MASLD
reflects a pathophysiological continuum ranging from
simple steatosis to steatohepatitis, fibrosis, and
cirrhosis. Its strong association with obesity, insulin
resistance, dyslipidemia, hypertension, and type 2
diabetes mellitus highlights the central role of
metabolic health in its progression (Yki-Jarvinen, 2021
[5]). Although pharmacological treatments are under
active investigation, lifestyle modification, particularly
dietary interventions, remains the cornerstone of
therapy (Chalasani et al., 2018 [1]).

Recent global trends in high-calorie, nutrient-poor
diets rich in saturated fats and refined sugars have
exacerbated the prevalence of MASLD (George et al.,
2018 [12]). Furthermore, the worldwide obesity
epidemic and sedentary behavior contribute
substantially to the rising burden of this disease
(Romero-Gomez et al., 2017 [3]). Epidemiological
studies indicate that approximately 25% of the global
population may be affected by MASLD, with even
higher rates among individuals with type 2 diabetes and
cardiovascular disease (Eslam et al., 2020 [2]).

Recent meta-analyses suggest that MASLD not
only leads to progressive liver disease but also doubles
the risk of cardiovascular events, which are the leading
cause of death in these patients (Targher et al., 2010
[17]). The presence of hepatic steatosis significantly

worsens insulin resistance and promotes atherogenic
dyslipidemia, further linking MASLD to systemic
metabolic dysfunctions (Polyzos et al., 2016 [16]).
Emerging evidence also points to the role of gut
microbiota dysbiosis in MASLD pathogenesis, opening
potential avenues for novel dietary and probiotic
interventions (Buzzetti et al., 2016 [13]). Therefore,
rational, individualized, and evidence-based nutritional
strategies are urgently needed to curb disease
progression, reduce comorbidities, and improve patient
outcomes.

Aim of the Study. To analyze current scientific
literature and clinical guidelines regarding the role of
diet in the management of steatotic liver disease asso-
ciated with metabolic syndrome, and to propose ra-
tional dietary strategies aimed at effective disease con-
trol.

Materials and Methods. A systematic literature
search was conducted through the electronic databases
PubMed, Scopus, Web of Science, and Google Scholar
between January 2012 and March 2024. Search terms
included “MASLD,” “NAFLD,” “diet therapy,” “Med-
iterranean diet,” “nutritional management,” “liver stea-
tosis,” and “metabolic syndrome.” Studies were se-
lected if they involved adult human populations and re-
ported on dietary interventions related to MASLD
outcomes. Priority was given to randomized controlled
trials, meta-analyses, systematic reviews, and clinical
practice guidelines published in English. Exclusion cri-
teria included animal studies, in vitro experiments, case
reports, and studies focusing solely on pharmacological
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interventions without addressing nutrition. The meth-
odological quality of selected articles was assessed us-
ing standardized critical appraisal tools, including the
Cochrane Risk of Bias tool for randomized trials and
PRISMA guidelines for systematic reviews. Two inde-
pendent reviewers performed study selection, data ex-
traction, and quality evaluation to minimize bias. Key
data points extracted included study design, sample
size, patient characteristics, type of dietary interven-
tion, outcomes measured (such as liver histology im-
provement, changes in hepatic fat content, metabolic
parameters), and main conclusions. A total of 61 high-
quality publications met the inclusion criteria and were
subjected to detailed narrative synthesis.

Results and Discussion. Recent evidence con-
firms the critical importance of personalized nutrition
in MASLD management. Clinical studies have consist-
ently demonstrated that achieving a 5-10% reduction
in body weight through caloric restriction leads to sig-
nificant improvements in hepatic steatosis and even re-
gression of fibrosis (Vilar-Gomez et al., 2015 [14]).
Several randomized controlled trials showed that mod-
erate caloric deficits, rather than extreme dieting, were
more effective in promoting sustainable weight loss and
liver fat reduction. Adherence to the Mediterranean diet
resulted in greater reductions in liver fat content and
improvement of insulin sensitivity compared to low-fat
diets alone (Ryan et al., 2013 [9]).

Omega-3 fatty acid supplementation, particularly
eicosapentaenoic acid (EPA) and docosahexaenoic acid
(DHA), was associated with modest but statistically
significant reductions in intrahepatic triglyceride levels
(Porepa and Ray, 2013 [11]). High dietary fiber intake,
especially soluble fibers from fruits, vegetables, and
whole grains, contributed to enhanced glycemic control
and reduced systemic inflammation.

Several studies emphasized that limiting fructose
consumption, particularly from sugar-sweetened bever-
ages, directly correlates with decreased hepatic fat ac-
cumulation (George et al., 2018 [12]). The substitution
of saturated fats with monounsaturated and polyunsatu-
rated fatty acids led to marked improvements in liver
enzyme levels, lipid profiles, and hepatic histology.

The incorporation of antioxidant-rich foods such
as berries, extra-virgin olive oil, and green tea exhibited
protective effects against oxidative stress-induced
hepatocellular damage.

Dietary patterns emphasizing plant-based foods
were consistently associated with better cardiometa-
bolic outcomes and lower MASLD severity compared
to traditional Western diets high in processed foods and
red meat (Zelber-Sagi et al., 2018 [7]). Vitamin E sup-
plementation showed benefit in improving histological
markers of steatohepatitis, although its use was mainly
recommended in non-diabetic patients without ad-
vanced fibrosis (Chalasani et al., 2018 [1]). Further-
more, recent research suggests that probiotics and
prebiotics may support hepatic health by modulating
gut microbiota composition, reducing intestinal perme-
ability, and lowering systemic endotoxemia (Buzzetti et
al., 2016 [13]).

Combining dietary intervention with structured
physical activity programs produced superior out-
comes, including greater reductions in hepatic steatosis
and improved insulin sensitivity, compared to dietary
modifications alone (Romero-Gomez et al., 2017 [3]).

Studies also indicate that even modest increases in
physical activity, independent of weight loss, confer ad-
ditional metabolic benefits. Analysis of longitudinal
cohort studies confirmed that patients who maintained
long-term adherence to healthy dietary patterns experi-
enced slower progression of liver fibrosis and reduced
incidence of hepatocellular carcinoma.

Emerging evidence suggests that personalized nu-
trition plans based on individual metabolic profiles and
genetic predisposition could further optimize MASLD
management in the future. Meal timing strategies, in-
cluding intermittent fasting and time-restricted feeding,
are currently being investigated for their potential role
in hepatic fat reduction and metabolic regulation. Nu-
tritional counseling interventions significantly im-
proved patient adherence to dietary recommendations
and were associated with better clinical outcomes. Pa-
tients who received continuous dietary education and
support achieved greater and more sustainable weight
loss compared to those receiving standard care alone.
Importantly, studies emphasize that early dietary inter-
vention at the stage of simple steatosis prevents pro-
gression to steatohepatitis and fibrosis, underscoring
the need for timely diagnosis and management.Overall,
the cumulative data affirm that rational, individualized
dietary strategies, integrated into a comprehensive life-
style approach, are critical for the effective manage-
ment of MASLD and improvement of long-term patient
outcomes.

The analysis of current literature highlights that
rational dietary interventions are indispensable in
MASLD management. Although pharmacotherapy
remains under development, lifestyle modifications,
particularly in nutrition, are consistently supported by
strong clinical evidence (Chalasani et al., 2018 [1]).
The Mediterranean diet appears to be the most effective
overall dietary model due to its high content of
unsaturated fats, fiber, and antioxidants (Ryan et al.,
2013 [9]). Personalized meal planning that considers
individual metabolic profiles, genetic factors, and
comorbidities significantly enhances patient adherence
and long-term success. Emerging data suggest that
modulation of gut microbiota through diet and
probiotics offers promising adjunctive strategies for
MASLD treatment (Buzzetti et al., 2016 [13]).
Moreover, antioxidant supplementation, particularly
vitamin E, shows benefits in selected patient groups,
but its long-term safety requires careful monitoring
(Chalasani et al., 2018 [1]).

Recent studies investigating the role of time-
restricted eating and intermittent fasting highlight
additional metabolic benefits that could be harnessed in
MASLD management (George et al., 2018 [12]).
However, the long-term efficacy and safety of such
strategies in diverse populations remain to be
conclusively established. Multidisciplinary approaches
involving hepatologists, dietitians, endocrinologists,
and exercise specialists provide the most effective
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framework for comprehensive patient care. It is crucial
to recognize that patient education and continuous
motivational support substantially improve adherence
to dietary interventions. Future research should focus
on personalized nutrition based on metabolomic and
genomic profiling to further refine treatment
approaches. Finally, early identification and dietary
intervention at the stage of simple steatosis offer the
greatest potential to prevent disease progression to
steatohepatitis, cirrhosis, and hepatocellular carcinoma.

Conclusions.

Rational dietary management is fundamental in
the treatment of MASLD associated with metabolic
syndrome. Sustained weight loss, caloric restriction,
and adherence to anti-inflammatory, antioxidant-rich
dietary patterns such as the Mediterranean diet
substantially improve liver histology and metabolic
health. A personalized, multidisciplinary approach
addressing both hepatic and systemic metabolic
dysfunctions yields the best therapeutic outcomes.
Further research is necessary to refine dictary
interventions and confirm their long-term effects on
disease progression and patient survival.
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PERSPECTIVES

Anmonie Anvona Anopiiena,

npogecop, 00KmMop MeOUUHUX HAYVK

Kagedpa eHympiuiHboi MeOuyuHu, KIiHiuHoi papmaronozii
ma npogecitinux x6opoo

bykosuncokuii oeparcasnuti meouunutl yrnigepcumem
Anmonie Hixima Anopiitosuu

cmyoenm 4 Kypcy

byxosuncovruii 0eparcasnuil meouunul ynigepcumem

PO3TOPOIIIIA ILIAMUCTA Y TEPAIIII 3AXBOPIOBAHb ITEUIHKHW: CYYACHUM MOTJISIT TA
INEPCIHEKTUBU 3ACTOCYBAHHS

Abstract

Milk thistle (Silybum marianum) is a medicinal plant traditionally used for liver protection and treatment of
various hepatic disorders. Its main active compound, silymarin, exhibits antioxidant, anti-inflammatory, and
antifibrotic properties, suggesting therapeutic potential in chronic liver diseases. This literature review aimed to
analyze current scientific evidence regarding the efficacy and safety of milk thistle in the management of liver
diseases, including nonalcoholic fatty liver disease (NAFLD), alcoholic liver disease (ALD), viral hepatitis, and
drug-induced liver injury. Recent studies demonstrate that silymarin supplementation may improve liver function
tests, reduce oxidative stress, and attenuate hepatic inflammation and fibrosis. Moreover, milk thistle is generally
well-tolerated with minimal adverse effects. However, evidence regarding its impact on histological outcomes
remains inconsistent. In conclusion, while milk thistle shows promise as an adjunctive therapy in liver disease
management, larger, high-quality randomized controlled trials are needed to establish definitive clinical
recommendations.

Anomauin

Posmoponwa nasmucma (Silybum marianum) € 1ikapcbkol0 pocaunor, sSKka mpaouyitiHo 3acmoco8yeEmvCs
OnsL 3aXUCMy ma NiKy6auHs newinku. Ii 0cHO6Ha akmueHa pevosuna — CUniMapus — NPoSGIAE AHMUOKCUOAHMHI,
NpOMU3ANAIbHI Ma aHmugiopomuyni 61aCMUBOCHI, WO BUSHAYAE IT NOMEHYIAN Y mepanii XpOHIYHUX 3aX60PHO-
6anb neuinku. Memorw danoeo aimepamypro2o 02nady 0YI0 NPOAHANIZY8AMU CYYACHI HAYKOBI 0aHi w000 egek-
muerHocmi ma be3neyHocmi po3mMoponuLi 8 NiKY8aHHI NAMONO02I NeYiHKU, BKIIOYAIYU HeAKO2ObHY HCUPOBY X60-
poby neuinxu (HAXKXII), arkoeonvhy x60po0y neyinxu (AXII), 6ipycui cenamumu ma meOuKamenmosne yparicenms
neuinku. Ocmanmi 00CHIONCEHHS C8I0UaAMb, WO 000ABAHHS CUTIMAPUHY MOICEe NOKPAWYSAmU OIOXIMIMHI NOKA3-
HUKU QYHKYIT NeUIHKU, 3HUNCYEAMU OKCUOAMUBHUL CMpec | 3MeHulysamu 3anajients ma Qiopos neuinku. Kpiv
Mo20, pO3MOPONRUIA 3a2anoM 000pe NePeHoOCUmbCs 3 MIHIMATbHUMU NOOIYHUMU ehexmamu. TIpome Oani wo0o it
BNIUBY HA 2ICMONOTYHI 3MIHU 3ATUWAIOMbCA Cynepedausumu. Takum 4uHom, po3moponua moxce po3enaoamucs
5K nepCcneKmuGHULl OONOMINCHUU 3ACT0 Y IKY8AHHI 3aX80PI0BAHb NEUIHKU, NPome HeoOXIOHI NOOATbULE MACUMAOHT
PAHOOMIZ08aHT OOCHIONCEHHSL OISt YIMKUX KITHIYHUX PEKOMEHOAyill.

Keywords: milk thistle, Silybum marianum, silymarin, liver disease, hepatoprotection, antioxidant therapy.
Knrouosi cnosa: posmoponwia nasmucma, Silybum marianum, cunimapun, 3ax60pioganHs Ne4iHKu, 2enamo-
RPOMeKYis, AHMUOKCUOAHMHA MEPAanis.

Relevance of the Problem

Liver diseases, including NAFLD, ALD, viral
hepatitis, and drug-induced liver injury, are significant
global health challenges, contributing to high morbidity
and mortality rates (Younossi et al., 2018 [1]). Despite
advances in pharmacotherapy, effective treatments for
liver fibrosis and cirrhosis remain limited. Oxidative
stress, inflammation, and fibrosis are key mechanisms
in the progression of liver injury, making antioxidant
and anti-inflammatory therapies highly relevant (Poli et

al., 2014 [2]). Milk thistle (Silybum marianum) has
been used for centuries as a hepatoprotective agent. Its
active complex, silymarin, is known to stabilize cell
membranes, scavenge free radicals, modulate immune
responses, and inhibit fibrogenesis (Federico et al.,
2017 [3]). Recent systematic reviews and meta-
analyses suggest that milk thistle supplementation may
have a beneficial impact on liver enzyme levels,
inflammatory biomarkers, and patient quality of life
(Loguercio et al., 2012 [4]).
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Given the increasing burden of chronic liver
diseases and the limitations of current treatments,
investigating the role of milk thistle in modern
hepatology is of significant clinical importance.

Furthermore, the growing global prevalence of
nonalcoholic ~ fatty  liver  disease, affecting
approximately 25% of the world’s population,

underscores the urgent need for effective adjunctive
therapies (Younossi et al., 2018 [1]). Patients with
metabolic syndrome, obesity, and type 2 diabetes are at
particularly high risk of developing progressive forms
of liver injury (Kim et al., 2020 [17]).

In addition to its traditional uses, emerging
evidence highlights the potential of silymarin to
influence mitochondrial function and modulate gut-
liver axis interactions (Vargas-Mendoza et al., 2014
[12]). Dysregulation of the gut microbiota has been
increasingly recognized as a contributing factor to liver
inflammation and fibrosis, offering new therapeutic
targets (Buzzetti et al., 2016 [13]).

Moreover, oxidative stress is not only a driver of
hepatocyte injury but also plays a pivotal role in the
activation of hepatic stellate cells and fibrogenesis (Poli
et al., 2014 [2]). By attenuating oxidative damage, milk
thistle may exert multi-level protective effects within
the liver microenvironment.

While several pharmacological agents targeting
fibrogenesis are under investigation, many remain in
experimental stages, emphasizing the need for
accessible and safe interventions such as phytotherapy.

The affordability, availability, and favorable safety
profile of milk thistle make it a particularly attractive
candidate for widespread clinical use, especially in
resource-limited settings.

Understanding the mechanisms underlying
silymarin’s hepatoprotective actions can facilitate its
integration into evidence-based treatment protocols for
various liver diseases.

Therefore, a comprehensive evaluation of milk
thistle's clinical efficacy, safety, and therapeutic
mechanisms is essential to guide future clinical practice
and research efforts in hepatology.

Aim of the Study

To systematically review current scientific
evidence on the efficacy, mechanisms of action, and
clinical applications of milk thistle (Silybum
marianum) in the treatment of liver diseases.

Materials and Methods

A comprehensive literature search was performed
in PubMed, Scopus, Web of Science, and Google
Scholar for articles published from 2000 to March
2024. Search terms included "milk thistle," "Silybum
marianum," "silymarin," "liver disease,"
"hepatoprotection," "oxidative stress," and "fibrosis."
Inclusion criteria were randomized controlled trials,
observational studies, systematic reviews, and meta-
analyses involving human subjects and evaluating the
effects of milk thistle or silymarin on liver disease
outcomes. Animal studies, in vitro research, and non-
English publications were excluded. Data extracted
included study design, population characteristics,
dosage and formulation of silymarin, clinical endpoints
(e.g., ALT, AST, fibrosis scores), and reported adverse

events. Study quality was assessed using Cochrane
Collaboration and PRISMA standards. Two
independent reviewers performed the study selection
and data extraction to minimize bias. A total of 54
relevant studies were included in the final analysis.

Results

Recent clinical trials demonstrate that milk thistle
supplementation significantly improves liver function
markers, particularly alanine aminotransferase (ALT)
and aspartate aminotransferase (AST), in patients with
NAFLD and ALD (Abenavoli et al., 2018 [5]).

Silymarin exerts its hepatoprotective effects
primarily through antioxidant mechanisms, reducing
lipid peroxidation and enhancing glutathione
availability (Saller et al., 2008 [6]).

Several studies reported reductions in liver
stiffness and fibrosis scores following long-term
silymarin use, suggesting potential antifibrotic benefits
(Manns et al., 2010 [7]).

Additionally, milk thistle showed anti-
inflammatory properties by downregulating pro-
inflammatory cytokines such as TNF-o and IL-6
(Pradhan & Girish, 2006 [8]).

In patients with drug-induced liver injury,
silymarin  administration  facilitated a  faster
normalization of liver enzymes compared to placebo
groups (Lucena et al., 2011 [9]).

Meta-analyses confirm that milk thistle is
generally safe and well tolerated, with adverse events
similar to those observed with placebo (Song et al.,
2019 [10]).

Recent investigations demonstrated that silymarin
may inhibit activation of hepatic stellate cells, thus
directly impacting fibrogenesis (Polyak et al., 2010
[117).

Experimental models also suggest a role for
silymarin in modulating pathways related to
mitochondrial function and apoptosis, contributing to
its hepatoprotective profile (Vargas-Mendoza et al.,
2014 [12]).

Milk thistle supplementation was associated with
improvements in insulin sensitivity and lipid
metabolism in patients with NAFLD, supporting its
role in metabolic modulation (Derosa et al., 2015 [13]).

Some studies indicated that silymarin combined
with vitamin E may have synergistic antioxidant
effects, further enhancing hepatoprotection (Loguercio
et al., 2012 [4]).

Interestingly, silymarin has also been reported to
exhibit antiviral properties, particularly in chronic
hepatitis C infection, although -clinical relevance
remains to be fully elucidated (Polyak et al., 2010 [11]).

Patient-reported outcomes suggest improved
quality of life and reduced fatigue scores among
individuals receiving silymarin therapy compared to
standard care alone (Tamayo and Diamond, 2007 [14]).

The efficacy of milk thistle appears more
pronounced in earlier stages of liver disease rather than
advanced cirrhosis, emphasizing the importance of
early intervention (Federico et al., 2017 [3]).

Overall, the accumulated evidence supports the
use of milk thistle as an adjunctive therapeutic option
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for improving biochemical, functional, and possibly
histological parameters in chronic liver diseases.

Discussion

Milk thistle remains one of the most extensively
studied phytotherapeutic agents for liver protection.
The current evidence supports its role in reducing liver
enzyme levels, oxidative stress, and hepatic
inflammation across various liver disease etiologies
(Federico et al., 2017 [3]).

While silymarin’s beneficial effects on liver
enzymes are consistent, its impact on long-term clinical
outcomes such as progression to cirrhosis or
hepatocellular carcinoma remains less well established
(Loguercio et al., 2012 [4]).

Variability in silymarin preparations,
bioavailability, and dosing regimens complicates the
interpretation of trial results. Nevertheless, the
favorable safety profile of milk thistle and its
antioxidant and anti-fibrotic properties justify its use as
an adjunct in comprehensive liver disease management.

Future research should focus on standardizing
silymarin formulations, optimal dosing strategies, and
identifying patient subgroups most likely to benefit.
Investigations into combined therapies targeting
oxidative stress, gut microbiota, and metabolic
pathways are also warranted.

Additionally, exploring milk thistle’s role in the
early stages of fibrosis could enhance preventative
strategies in at-risk populations.

Conclusions

Milk thistle (Silypbum marianum) exhibits
significant  hepatoprotective  properties  through
antioxidant, anti-inflammatory, and antifibrotic

mechanisms. Evidence suggests its utility as an
adjunctive therapy in the management of NAFLD,
ALD, viral hepatitis, and drug-induced liver injury.
Given its excellent safety profile, milk thistle represents
a promising supportive treatment option. However,
further large-scale randomized controlled trials are
necessary to confirm its efficacy in modifying liver
disease progression and long-term outcomes.
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CURRENT TRENDS IN THE TREATMENT OF CHRONIC PANCREATITIS

Abstract:

Chronic pancreatitis is a chronic inflammatory disease of the pancreas. Recurrent episodes of inflammation
lead to fibrosis of the pancreatic tissue, which initiates the development of progressive exocrine and endocrine
insufficiency. The leading symptom is pain, which is localized in the epigastrium and left hypochondrium with
irradiation to the back. The primary stage of treatment of chronic pancreatitis is lifestyle modification, which
includes the elimination of bad habits and the introduction of proper nutrition. Analgesic therapy, combined en-
zyme therapy, antioxidants, somatostatin analogues are also used.

Keywords: chronic pancreatitis, pancreas, exocrine insufficiency, enzymes, pain syndrome

Relevance of the topic: The incidence of chronic
pancreatitis ranges from about 4-12 cases per 100,000
population per year. Data on prevalence is limited, but
with various estimates, prevalence ranges from 37-42
cases per 100,000 people. It is also known that men are
1.5-3 times more often than women. The average age at
the time of diagnosis is from 35 to 55 years [2].

The aim: to analyze literary sources, research and
identify current principles of pharmacotherapy of
chronic pancreatitis.

Materials and Methods: We have conducted a
literature review based on articles published in Pub-
MED databases over the last 10 years. Updated infor-
mation on conservative methods of treatment of
chronic pancreatitis was analyzed.

Presentation of basic material. Chronic pancre-
atitis is characterized by progressive irreversible mor-
phological and functional changes, which are most
commonly associated with the influence of environ-
mental factors in the presence of genetic predisposition
[1]. The etiology remains uncertain up to 80% of cases,
and often genetic susceptibility and mutation often co-
exist with the risk factors for the environment. Despite
the fact that prolonged alcohol consumption is a signif-
icant risk factor for chronic pancreatitis, less than 5%
of those who excessively consuming alcohol develops

pancreatitis. Smoking is also recognized as an inde-
pendent risk factor, and alcohol and smoking have a
synergical effect [3].

About 10% of cases of chronic pancreatitis are as-
sociated with obstruction of the Visungal duct, trauma,
cystic dystrophy of the wall of the duodenum, hy-
perparathyroidism, hypertriglyceridemia, autoimmune
diseases, etc. [4].

Pathophysiology of chronic pancreatitis includes
progressive fibrous destruction of the pancreas in re-
sponse to inflammation. A simple model was proposed,
which includes the theory of "two beats". The first blow
is the occurrence of acute pancreatitis, which causes
damage to the pancreas. The second stroke is an abnor-
mal inflammatory reaction in response to acute pancre-
atitis. This causes prolonged activation of the profbrus
cells of the pancreas. In patients at risk, this leads to
collagen deposition and subsequent fibrosis, which can
lead to chronic pancreatitis [2].

The prevalence of exocrine pancreatic insuffi-
ciency among patients with chronic pancreatitis range
from 35% to 50% over 10 and 15 years after diagnosis
and increases significantly after 15 years.

Symptoms of exocrine insufficiency are steator-
rhea or other less specific symptoms, such as diarrhea,
weight loss, abdominal pain and bloating. However,
even asymptomatic patients often develop deficiency of
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fat -soluble vitamins and trace elements due to insuffi-
cient digestion of macroelements, which is also called
subclinical exocrine insufficiency [5,6].

The most characteristic symptom of chronic pan-
creatitis is abdominal pain, which is characteristic of
the epigastric and irradiates in the back. The pain in-
creases during meals and decreases when tilted for-
ward. Although most patients experience pain, about
10-20% of patients pancreatitis proceeds painlessly [2].

Pain syndrome affects most people with chronic
pancreatitis and is the greatest obstacle to successful
treatment.

Modern concepts emphasize that pain can occur
not from the pancreas, but from other origin. During
the course of the disease, the severity of pain can be
increased or decreased as the disease develops within
10-25 years [7].

Other clinical manifestations include the develop-
ment of diabetes, metabolic diseases, pancreatic cancer
and others [1]. The diagnosis of chronic pancreatitis is
based on the combination of history data, risk factors,
physical examination, laboratory and instrumental re-
search methods [8].

Discussion: There are currently no treatments that
would delay or slow down the progression of chronic
pancreatitis [1].

The initial stage of treatment is the modification
of lifestyle: stopping alcohol and smoking to reduce
pain, prevent further episodes of acute pancreatitis and
prevent progressive damage to the pancreas [7].

Changes in nutrition, including fractional nutrition
in small portions with low fat, are also important for
reducing pain and risk of complications [2]. In addition,
diets with high fiber content should be avoided, as high
concentrations of dietary fiber interact with the drugs
of replacement therapy of enzymes by reducing its ac-
tivity [5].

Anesthetic therapy. Since the use of narcotic pain-
killers can lead to opioid addiction, it is recommended
to start with non -steroidal anti -inflammatory drugs or
acetaminophen [2].

Non -narcotic analgesics are the first line of treat-
ment of pain in chronic pancreatitis. If the pain does not
pass, small doses of light narcotic analgesics can be
used [4]. You may need a gradual addition of narcotic
painkillers to achieve adequate pain control [2].

Substitute enzyme therapy can also be used to re-
lieve pain, although various studies are controversial.
Instead, enzyme therapy has no side effects and is
shown to patients with exocrine pancreatic insuffi-
ciency and steatorrhea [8].

The study of the authors of Erchinger F and others
found the ligament between the presence of pain and
the use of replacement enzyme therapy. The use of re-
placement enzyme therapy can reduce pain despite the
normal function of the exocrine pancreas. Substitute
enzyme therapy also has the effect of other gastrointes-
tinal diseases that cause abdominal discomfort [9].

Substitute enzyme therapy can be in the form of:
granules, tablets, microspheres, minimicrospheres or
capsules with intestinal coating [6]. Since the prepara-
tions are easier to split with gastric acid, it is necessary

to suppress the production of acid with a proton pump
inhibitor or histamine receptor antagonist [4].

In the presence of steatorrhea or clinical signs of
malabsorption, patients should receive pancreatin addi-
tives. Even if the feces are discharge in a low range of
abnormalities (7-15 g/day), also if there are signs of as-
similation, such as weight loss, or if the patient has ab-
dominal manifestations associated with digestive and
malabsorption disorders. Empirical treatment within 4-
6 weeks may be useful if the symptoms are fuzzy or
doubtful.

The dose of pancreatin drugs is expressed due to
the activity of lipase. For each main meal during the
day should be given from 20,000 to 40,000 units as an
initial dose; For fewer foods consumed between meals,
you can give about 10,000 to 20,000 units. In case of
insufficient efficiency, the dose of the enzyme should
be doubled or tripled. If the effectiveness remains in-
sufficient, pancreatin granules should be combined
with proton pump inhibitors [10].

Somatostatin analogues, such as octreotide, inhibit
the secretion of the pancreas and can relieve pain by
reducing the pressure in the ducts of the pancreas. How-
ever, efficiency data are contradictory [3].

Antidepressants. Additional therapy for tricyclic
antidepressants, selective serotonin reuptake inhibitors
and combined serotonin and norepinephrine reuptake
inhibitors is used in the interaction with narcotic anal-
gesics and the treatment of concomitant depression,
which is often present in patients with chronic pancre-
atitis.

Tricyclic antidepressants, such as amitriptyline
and nortriptyline, can be used with moderate efficacy
to reduce neuropathic pain. It is proved that pregabalin
relieves pain in chronic pancreatitis [8].

Antioxidant therapy. With aerobic metabolism, by
-products occur in the form of active forms of oxygen.
When production increases due to pathological condi-
tions, damage caused by oxidative stress occurs. It is
known that oxidative stress plays a role in the patho-
genesis of chronic pancreatitis [3].

Recent studies indicate that a decrease in antioxi-
dants in patients with chronic pancreatitis may be asso-
ciated with a decrease in consumption and absorption
of substances, constant pain.

Recent meta-analysis showed a decrease in pain
symptoms in the use of antioxidants consisting of or-
ganic selenium, ascorbic acid, beta-carotene, alpha-to-
copherol and methionine [8].

Conclusion: Therefore, the main symptoms of
chronic pancreatitis are pain syndrome and exocrine in-
sufficiency of the pancreas, respectively, treatment is
aimed at eliminating these symptoms. Stopping alcohol
and smoking is the first stage of treatment. Non -nar-
cotic analgesics are used to relieve pain, but only with
their inefficiency are joined by narcotic ones. The use
of replacement enzyme therapy can also reduce pain,
and the main purpose is to eliminate the manifestations
of enzyme insufficiency of the pancreas such as stea-
torrhea. The feasibility of using somatostatin counter-
parts is not proven.
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Bykosuncoruii deparcasruti meouunutl ynigepcumem

BOMEPO-HA3AJIbHUI OPI'AH — CYYACHUM MOTJISJT (orasia stiTepaTypn)

Abstract

The vomeronasal organ (VNO), also known as Jacobson’s organ, is a chemoreceptor structure involved in
the perception of pheromones — chemical signals animals use for intraspecific communication, particularly for
partner recognition, dominance, territory marking, and more. It is primarily associated with pheromone detection
— chemical substances that convey information between members of the same species.

Obijective. To investigate the development, evolution, and functional significance of the vomeronasal organ
in humans and various animals, and to outline prospects for future research.

Materials and Methods. The study includes a scientific analysis of data from original research publications
available on [PubMed] [Google Scholar] regarding the morphology, evolution, and physiology of the vomerona-
sal organ.

Results. The vomeronasal organ has a tubular or oval shape and is symmetrically located on both sides of
the nasal septum at the base of the nasal cavity. From an evolutionary standpoint, the VNO played a critical role
in early terrestrial vertebrates (e.g., amphibians and reptiles) in communication, sex recognition, and territorial
marking. In mammals, the organ has been preserved and has become even more complex — for instance, mice
possess hundreds of different pheromone receptors.

Conclusions. 1. The vomeronasal organ remains a subject of active investigation in modern science. Although
its functionality in humans remains controversial, in many animals the VNO plays a key role in pheromone per-
ception and behavioral regulation. Current research is focused on molecular mechanisms, neural pathways, and
evolutionary aspects of this organ. 2. Some studies have identified potentially novel cell types in the mouse VNO,
which may shed light on sensory organization and behavioral responses. Moreover, the exploration of the CXCR4
receptor’s role in VNO neurogenesis highlights the importance of molecular mechanisms in the organ’s develop-
ment. 3. Consequently, the VNO remains a significant topic in neuroscience, with potential to enhance our under-
standing of both animal and human behavior. 4. In most lower vertebrates and mammals, the VNO is critical for
survival and reproduction. In primates, the development of vision, language, and social behavior reduced the
reliance on this structure. In humans, the VNO has become a vestigial organ — similar to the coccyx or appendix
—no longer performing a noticeable function. This reflects a broader shift in communication from chemical to
visual and auditory signals.

Anomauin

Bomepo-nasanvnuii opean (BHO), maxooic gidomuil sk opean Axobcona, — ye XxemopeyenmopHuii op2aH, wo
bepe yuacmo y cnputiHammi ¢pepoMoHie, moOmo XiMiUHUX CUSHAIB, KL MEAPUHU BUKOPUCTIOBYIOMb OJI MIJICO-
cobucmicHoi KOMYHIKayii, 30kpema Ol pO3NI3HAGAHHS NAPMHEPd, BU3HAYEHHS OOMIHYBAHHS, MepUmopii mowo.
B ocnoenomy nos’sizanui 3i CHpuiHAmMmam GepomMonie — XiMiuHUX peyosuHt, sKi nepeoaroms iH@POPMayiio Mixc
npeoCcmasHuKam 00HO20 8UOY.

Mema oocniosicenns. Jlocnioumu po3sumox, egoaoyiio, GyHKYioOHAIbHEe 3HAUEHHS 860MEPO-HA3ANLHO20 Op-
2amy y II00UHU Ma 0esIKUX MEAPUH, OKPEeCAUMU NePCReKmuUsU noOAILUUX 00CAI0NCEHD.

Mamepian i memoou. ¥ pobomi npogedeno Haykoeuil aHaiiz 0aHux OpueiHaibHux 00CTIOHUYbKUX NYOaIKayill
y [PubMed] [Google Scholar] wooo mopgonoeii, esomoyii ma ¢izionozii 60Mepo-Ha3a1bHOO OP2aHy.

Peszynomamu. Bomepo-nazanvrutl opean mae mpyouacmy abo 08anvHy popmy, po3mamiosanuti CUMEempuiHo
no 06udsa 60Ku 6i0 HOCOB0I nepe2opoOK, DL OCHOBU HOCOB0T NOPOJICHUHU. B esonoyitinomy acnexmi y nepeun-
HUX HA3eMHUX xpebemuux (Hanpukiad, am@ioit i penmuniti) BHO gidiepasas KpumuuHy ponb y 6UNCUBAHHI —
CRIKYBAHHI, PO3NIZHABAKHs cmami, mepumopii. YV ccasyie opean 30epiecsi | cmas we CKAaOHIWuM — HanpuKiao,
V MuuLell Hasl6HI COMHI PI3HUX peyenmopie 00 hepoMoHIs.



https://doi.org/10.5281/zenodo.15331906

«COLLOQUIUM=JOURNAL» #4838 (24), 2025 7 MEDICAL SCIENCES 25

Bucnosxu. 1. Bomepo-nazanehuti opean 3anumaemscsa 06 €Kmom akmusHux 00CaiodHceHb Y CYyYacHitl Hayyi.
Hesesaorcarouu na me, wo y m00uHu 11020 yHKYiOHANLHICMb 3AIUWAEMbCA CRipHOIO, Y bazambox meapurn BHO
gidiepae K408y poab y cnpuliHammi gpepomorie ma pezynayii nogedinku. CyyacHi 00cniodHcenHs 30cepeorceni
HA 8UBYEHHI MONEKYIAPHUX MEXAHI3MI8, HeUPOHHUX WIIAXI8 MA e8OIOYIUHUX ACNeKmi8 Ybo2o op2aHny. 2. 30kpema,
0esAKi 00CniOdHCeH s, 8UAUIU NOmenYitino Hoei munu kiimun y BHO muwieil, wo moosce npoaumu ceimio Ha op-
2aHi3ayito CeHCOpHO20 CRPUtiHAMmA ma nogedinku meaput. Kpin moeo, susuenns poni peyenmopa CXCR4 y neii-
poeenesi BHO, niokpecnioe 6ajicaugicnos MOAEKYIAAPHUX MEXAHIZMIE Y PO3GUMKY Ybo2o opaany. 3. Takum uunom,
BHO 3anuwaecmbca 8axcausoio memoro 8 HetipoHayyi, 3 nomeHyianom O po3yMiHHA AK MEAPUHHOT, max i 1100-
cbkoi nogedinku. 4. 'V binouiocmi Huscuux xpebemnux i ccasyie BHO guxonye KpumuyHy poib y GUICUBAHHT Md
PO3MHOOCEHNL. Y npumamie 3 po3sumkom 30py, Mosu ma coyianbhoi nogedinku nompeba y BHO 3menuysanacs.
Y noounu BHO nepemeopuscst na pyOumenm — 3a1uuioK, KUl He 6UKOHYE noMimuol QyHKyii (ananociuno 00
Kynpuxa yu anenoukca). Lle vacmuna 3a2anvHoi menoenyii 00 3MiHU cnoco0ie KOMYHIKAYIL: 6i0 XIMIYHUX 00 30-

poeux ma 36YyKOsuUx CUcHais.

Key words: vomeronasal organ, development, nasal septum, animals, humans, anatomy.
Knrwuosi cnoea: somepo-nazanvruil 0peaH, po3gUumox, Hoco8a nepe2opooxa, MeapuHu, 1r00UHA, AHAMOMIL.

Introduction. The vomeronasal organ (VNO),
also known as Jacobson’s organ, is a chemosensory or-
gan involved in the detection of pheromones — chemical
signals animals use for social communication, includ-
ing partner recognition, dominance establishment, and
territorial behavior [1, 2].

The VNO is located in the nasal septum near the
base of the nasal cavity, close to the oral cavity [3]. It
is primarily involved in the detection of pheromones —
chemical compounds that convey information between
individuals of the same species.

In many animals, such as snakes, cats, dogs, and
rodents, the VNO plays an essential role in behaviors
related to reproduction, aggression, and social hierar-
chy [4-6].

There is ongoing debate regarding the functional-
ity of the VNO in adult humans. Some studies point to
the presence of residual VNO structures; however,
there is no definitive evidence of active functioning in
adults [7-10].

Many animals exhibit the Flehmen response —
raising the upper lip and inhaling deeply to direct pher-
omones toward the VNO (e.g., in horses or cats) [11].

In snakes, the VNO is highly developed, and they
use their tongue to collect odor molecules and transfer
them to the VNO [12, 13].

Objective. To investigate the development, evo-
lution, and functional significance of the vomeronasal
organ in humans and certain animals, and to outline
perspectives for further study.

Materials and Methods. The study includes a sci-
entific analysis of original research publications found
on [PubMed] [Google Scholar] focusing on the mor-
phology, evolution, and physiology of the vomeronasal
organ.

Results of the Study. The vomeronasal organ has
a tubular or oval structure, symmetrically located on
both sides of the nasal septum at the base of the nasal
cavity. In animals, it contains a well-developed sensory

epithelial lining with receptor cells capable of detecting
pheromones [14-16].

Components of the VNO:

— Receptor neurons — specialized cells that bind
with pheromone molecules;

— Supporting cells — provide structural and meta-
bolic support to receptor cells;

— Ducts — open into the nasal or oral cavities;

— Neural connections — from receptors, signals are
transmitted via the vomeronasal nerve to the accessory
olfactory bulb.

Mechanism of Action VNO detects pheromones
from the air or surfaces (often collected by the tongue,
as in snakes). Molecules enter through specialized
ducts. Upon binding with specific pheromones, recep-
tor cells activate and send signals to the brain-specifi-
cally the limbic system — triggering instinctive behav-
ioral responses such as mating, aggression, or avoid-
ance [17-21].

Evolutionary Aspect: In early terrestrial verte-
brates (amphibians and reptiles), the VNO played a crit-
ical role in survival — enabling communication and
sex/territory recognition. In mammals, it evolved into a
more complex system; mice, for instance, possess hun-
dreds of unique pheromone receptors [22-24]. In hu-
mans, the organ is rudimentary — formed during embry-
onic development but often regresses or remains under-
developed. Although some researchers have identified
VNO-like structures in adults, they are thought to be
nonfunctional due to the absence of receptors and neu-
ral connections [25, 26].

Some animals have VNOs sensitive enough to de-
tect individual pheromone molecules in the air. There
is some evidence suggesting that pheromones may in-
fluence the emotional state of humans, but a direct link
to the VNO remains unproven. Moreover, humans lack
the accessory olfactory bulb, which in animals is essen-
tial for signal transmission, rendering any existing
VNO in humans likely nonfunctional (see Fig. 1, Ta-
bles 1 and 2).
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Fig. 1. Diagram of the vomeronasal organ

Table 1
Comparative table of the state of the vomeronasal organ in different animal species and humans
Species Presents of VNO E}iﬂ;ee of develop- Functionality Main role
Mice, rats Yes High Fully functional Sex recognition, ag-
gression
Cats, dogs Yes High Fully functional Social behavior, ter-
ritorial marking
Hunting, orientation,
Snakes, lizards Yes High Fully functional pheromone  detec-
tion
Horses, deer Yes High Fully functional Reproduction, Fleh-
men response
Primates (some) Partial Species-dependent | Partial/reduced r?iig?i\gr?ral commu-
Humans Vestigial Poorly-developed Doubtful/absent Er:}lé?i%\:]vn or lost
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Table 2

Evolutionary trends in vomeronasal organ development across animal groups and humans

Sgémal group/spe- VNO presence Functionality Evolutionary trend | Comment
Live in water, use al-
Fish Absent - Never developed ternative chemosen-
sory organs
Amphibians Present High Begmn_lng of VNO | Aids in mate finding
formation and orientation
Key sensory devel- Use tongue + VNO
Reptiles Present High y y for  environmental
opment .
sensing
Lower mammals . Increased sensitiv- | Possess many phero-
Present High .
(Rodents) ity mone receptors
Predators (cats, : Enhanced behav- Strong links to terri-
Present High . tory, dominance,
dogs) ioral role .
mating
Ungulates (Horses, . Seasonal  mating | Flehmen response to
Deer) Present High significance activate VNO
Primates (lower) Partial Moderate Reduction trend Rely less on _ol_fac—
tion, more on vision
Primates  (higher Shift  toward - vis-
. 9N | partial Minimal or absent Further reduction ual/cognitive  com-
hominids) o
munication
May exist structur-
Humans Vestigial Nonfunctional Loss of function ally, but non-func-
tional

Notable Researchers in VNO Studies:

Ludvig Levin Jacobson — Danish surgeon and
anatomist who first described the VNO in detail in
mammals in 1813. The organ is also named Jacobson’s
organ in his honor [27];

Catherine Dulac — Identified the genes encoding
pheromone receptors in mammals and studied phero-
mone signaling in mice;

Trese Leinders-Zufall — Known for research on the
olfactory system and neural pathways mediating innate
social behavior, including TRPC5 protein function
[28];

Kazushige Touhara — Studied functional charac-
teristics of olfactory receptors and identified natural
ligands, particularly in the context of the VNO [29];

Charles Wysocki — Researched olfactory genetics
in mice and humans, including the VNO and the major
histocompatibility complex [30, 31];

Timothy D. Smith and Kunwar P. Bhatnagar — In-
vestigated the presence and development of the human
VNO, analyzing both prenatal and postnatal stages [16,
25].

Additional prominent researchers:

Ken Murata — Studies neural mechanisms under-
lying VNO-mediated aggressive behavior;

Takumi Itakura — Explores specific VNO recep-
tors involved in male-male aggression via hypotha-
lamic neurons;

Kazunari Miyamichi — Investigates VNO-related
neural circuits and their influence on animal behavior
[32].

These scientists have made significant contribu-
tions to understanding the VNO’s structure, function,
and evolutionary importance and continue to expand

our knowledge of its role in social and aggressive be-
havior.

Conclusions:

1. The vomeronasal organ remains a key subject
of current scientific inquiry. While its function in hu-
mans is still under debate, in many animals it is essen-
tial for pheromone detection and behavior regulation.
Contemporary research focuses on molecular mecha-
nisms, neural circuits, and evolutionary development.

2. Recent findings have identified potentially new
cell types in the mouse VNO, which may further eluci-
date sensory processing and behavior. Studies on the
CXCR4 receptor also highlight its critical role in the
VNO’s neurogenesis.

3. As such, the VNO holds promise for deepening
our understanding of animal and human behavior.

4. In most lower vertebrates and mammals, the
VNO plays a crucial role in survival and reproduction.
Among primates, its importance declined with the ad-
vancement of vision, speech, and complex social inter-
action. In humans, the VNO became a vestigial organ —
comparable to the coccyx or appendix — reflecting a
shift from chemical to visual and auditory communica-
tion.
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Abstract:

This thesis examines the epidemiology of HIV in Ukraine and Eastern Europe, with a specific focus on the
influence of migration processes on the detection and treatment of HIV and associated co-infections such as tu-
berculosis (TB) and hepatitis C (HCV). Ukraine and Eastern Europe have witnessed a significant rise in HIV
cases, particularly among vulnerable populations, due in part to economic hardship, conflict, and mass migration.
Migrants often face unique challenges in accessing healthcare, which exacerbates the spread of HIV and compli-
cates the management of co-infections.

Using a mixed-methods approach, this research combines quantitative epidemiological data with qualitative
insights from interviews and case studies. The findings reveal that migration limits access to HIV testing and
treatment, resulting in lower adherence rates and higher co-infection risks. This work highlights the urgent need
for coordinated public health strategies that prioritize migrant healthcare accessibility, address stigma, and foster
cross-border cooperation. By developing policies tailored to the needs of migrant populations, Ukraine and East-
ern Europe can mitigate the HIV epidemic's impact and improve overall healthcare outcomes for at-risk groups.
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Introduction: The HIV/AIDS epidemic remains a
significant public health challenge globally, with
Ukraine and Eastern Europe exhibiting some of the
highest HIV rates outside of Sub-Saharan Africa [19].
In Ukraine, war, economic hardship, and high levels of
population mobility have exacerbated the HIV-crisis,
particularly among vulnerable populations like mi-
grants and marginalized communities [14]. This article
investigates the unique factors influencing HIV epide-
miology in Ukraine and Eastern Europe, focusing on
the substantial role migration plays in complicating
HIV detection, co-infection management, and treat-
ment adherence [6].

Progressive immunodeficiency in people with
HIV often leads to a higher likelihood of developing
secondary diseases of both infectious and non-infec-
tious origins. Among the most significant are opportun-
istic infections, frequently triggered by cytomegalovi-
rus, herpes simplex viruses 1 and 2, and Epstein-Barr
virus. HIV-positive individuals are also highly suscep-
tible to hepatitis B and C, as these infections share sim-
ilar transmission routes with HIV [3]. Research indi-
cates that co-infections with other viruses can signifi-
cantly worsen HIV progression [22].

Objectives, methods and materials: This study’s
primary objective is to assess how migration influences
HIV and related co-infections in Eastern Europe and to
evaluate current efforts and strategies to manage the ep-
idemic within migrant populations. Specifically, this
research seeks to answer the following questions:

1. What are the current HIV epidemiological
trends in Ukraine and Eastern Europe?

2. How does migration influence the spread and
management of HIV and co-infections such as tuber-
culosis (TB) and hepatitis C (HCV)?

3. What barriers do migrant populations face in
accessing HIV testing, treatment, and co-infection
management?

4. How can public health policies be improved
to ensure better healthcare access for migrants?

This thesis adopts a mixed-method approach,
combining quantitative analysis of HIV and co-infec-
tion epidemiological data with qualitative insights from
interviews and case studies involving healthcare pro-
viders and migrant communities. Data sources include
national health statistics, reports from the World Health
Organization (WHO) and UNAIDS, and regional stud-
ies from accessible data aggregators, like PubMed and
Google Scholar.

Results: The global HIV epidemic has seen sig-
nificant regional variation, with Sub-Saharan Africa
bearing the highest burden [3]. Eastern Europe, how-
ever, represents one of the few regions where HIV in-
cidence continues to rise. Among Eastern European
countries, Ukraine has the highest rate of HIV infec-
tion, attributed to factors like the high prevalence of in-
jection drug use and political instability.

Co-infections with TB and HCV are particularly
common among people living with HIV (PLHIV) in
Eastern Europe, complicating treatment and increasing
mortality rates [7]. TB, the leading cause of death
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among PLHIV globally, is prevalent in Eastern Europe
due to poor healthcare infrastructure, drug-resistant TB
strains, and limited resources for dual-treatment regi-
mens.

Migration is a dynamic and complex phenomenon
in Eastern Europe, driven by factors like conflict, eco-
nomic hardship, and political instability [16]. In
Ukraine, ongoing war has displaced millions, both in-
ternally and internationally, creating an environment
where HIV and other infectious diseases can spread
more readily [23]. Migrant populations are often at in-
creased risk for HIV due to limited access to healthcare,
inconsistent ART adherence, and higher exposure to
high-risk behaviors.

Studies indicate that migrants in Eastern Europe
[5] often lack access to consistent healthcare services,
which affects HIV detection, treatment adherence, and
co-infection management [18]. Language barriers, le-
gal restrictions, and stigma contribute to this healthcare
gap, leaving migrants vulnerable to untreated or poorly
managed HIV and associated co-infections. Ukraine’s
HIV prevalence has escalated in recent decades, mak-
ing it a significant health crisis [1]. Political instability
and a high rate of injection drug use have contributed
to the rapid spread of the virus, while the country’s
healthcare infrastructure struggles to provide consistent
treatment and preventive care [21].

Populations at heightened risk for HIV in Ukraine
and Eastern Europe include injection drug users
(IDUs), men who have sex with men (MSM), sex work-
ers, and migrants [9]. These groups face significant
stigma, legal barriers, and healthcare limitations, all of
which increase their vulnerability to HIV and its asso-
ciated co-infections [10].

Ukraine and neighboring countries face numerous
obstacles in combatting the HIV epidemic, including
limited healthcare funding, societal stigma, and logisti-
cal challenges in reaching mobile populations [8]. Mi-
grants are particularly affected by these barriers, which
impede both their access to testing services and ART
[13].

Russian aggression has led to high rates of internal
and external migration, with displaced individuals of-
ten living in informal settlements with limited access to
health services. Such environments facilitate the spread
of infectious diseases and make it difficult to maintain
consistent ART regimens [17].

Migrants face a range of barriers in accessing
healthcare, including lack of insurance, restricted
healthcare eligibility, language differences, and dis-
crimination. This results in significant gaps in HIV test-
ing and co-infection treatment, especially among un-
documented migrants who fear deportation or other re-
percussions. While ART is available in many parts of
Ukraine, adherence is often inconsistent among mi-
grant populations [11]. Delays in HIV testing and late
diagnoses complicate treatment and heighten the risk of
co-infections, leading to increased morbidity and mor-
tality [12].

Ukraine’s healthcare system, while advancing in
HIV treatment and support, faces limitations in provid-
ing consistent care to displaced or migrant populations.
Neighboring countries also struggle to provide cross-

border healthcare, underscoring the need for interna-
tional cooperation. Non-governmental organizations
and international aid play a crucial role in bridging
healthcare gaps, offering resources for HIV prevention,
testing, and treatment programs [20]. However, fund-
ing remains insufficient to meet the demand, especially
in high-migration regions.

To improve healthcare access for migrants, poli-
cies promoting cross-border collaboration and migrant
healthcare rights are essential. Integrating healthcare
services with local government support and interna-
tional organizations could help mitigate barriers faced
by migrant populations [2]. Raising awareness about
HIV among migrant populations and reducing stigma
are essential to encourage testing and treatment adher-
ence [11]. Mobile clinics and community outreach can
play vital roles in connecting migrants with healthcare
resources.

Implementing joint HIV and TB or HCV programs
could streamline treatment and reduce mortality among
HIV-positive individuals with co-infections [15]. Strat-
egies such as integrating TB screening into HIV treat-
ment facilities can improve early detection and man-
agement. Enhanced data collection on migrant popula-
tions and health outcomes can improve our
understanding of HIV epidemiology and inform better-
targeted interventions [4]. Establishing cross-border
health data sharing agreements could help track and
support migrants needing ART and other treatments.

Conclusion: migrants face many vulnerabilities in
accessing testing and treatment.

1. Migration complicates HIV detection and
treatment, as migrants encounter unique barriers that
impede ART adherence and facilitate the spread of co-
infections.

2. The findings underscore the need for targeted
public health strategies that prioritize migrant-friendly
healthcare, international collaboration, and stigma
reduction.

3. Public health efforts must adapt to the unique
needs of migrant populations in Eastern Europe to
prevent further escalation of the HIV epidemic.
Enhancing healthcare access for migrants requires
multifaceted policy improvements that address both
systemic and practical barriers. First, policies must
prioritize universal healthcare access for migrants,
regardless of their legal status, to reduce health
disparities, prevent the spread of communicable
diseases within both migrant, and host communities.
This could include implementing universal screening
and treatment services for HIV and other infectious
diseases, which would particularly benefit migrants
often excluded from routine healthcare.

4. Policies should include funding for NGOs and
local organizations already working with migrant
populations, as these groups are well positioned to
bridge gaps in healthcare access. Expanding mobile
clinics and telemedicine options could also provide
more flexible, on-the-go care, especially for migrants
in remote or underserved areas.

5. Future research should investigate the
specific needs of sub-groups within migrant
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populations and explore innovative, mobile healthcare
solutions to support these communities.
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Anomauis.

Xeopoba Binbcona — Konosanosa (XBK) — pioxicne aymocomno-peyecusne 3ax60pioanHs, o nosedc 6
nopyuienni mpancnopmy mioi 6 opeanizmi enacrioox mymayiu y ATP7B-ceni. Ilamonoeis xapaxmepu3zyemocs
HAKONUYeHHAM MIOi @ neuinyi, YeHMpaivbHill HepPBOsill cucmemi, poeieyi, HUPKAx, cepyi, KiICmKax ma iHuux mxa-
Hunax. be3 nikyeanns 3ax60piosanist npozpecye 00 yuposy, HeePOIO2IHHO20 Oediyumy ma IemaibHUX YCKIaOHeHb

[1]
Abstract

Wilson-Konovalov's disease (WD) is a rare autosomal recessive disease that consists in a violation of copper
transport in the body due to mutations in the ATP7B gene. The pathology is characterized by the accumulation of
copper in the liver, central nervous system, cornea, kidneys, heart, bones and other tissues. Without treatment, the
disease progresses to cirrhosis, neurological deficit and fatal complications [1]

Kniouosi cnosa: miov, nakonuuenns, cenamum, yupos, kitoye Kaiizepa-@netiwepa, cnaoxogicme.
Keywords: copper, accumulation, hepatitis, cirrhosis, Kaiser-Fleischer ring, heredity.

XBopoba Binbcona — KoHoBasioBa € pinkicHOIO
CIaJIKOBOIO MATOJIOTI€I0 OOMIHY Miji, IO XapaKTepH-
3yeThes i HaAMIPHUM HAaKOITMYEHHSIM y TKAHHHAX 3 PO-
3BUTKOM MYJITHCHCTEMHOTO YpaXX€HHs. 3aXBOpIO-
BaHHS Ma€ ayTOCOMHO-PELIECUBHUI THIT yCTIaIKyBaHHS
it acomiiioBane 3 mytanismu reHa ATP7B, mo iokai-
3yeThCs Ha JoBromy miedi 13-i xpomocomu (13q14.3)
i Koaye OLIOK, BIANOBIZAJIbHUI 32 TPaHCIIOPTYBAaHHS
Miai B renarouutax. [lopynieHHS (QyHKIIOHYBaHHS
bOT0 OLIKa YHEMOXKITUBIIIOE (i3i0IoriuHe BUBEICHHS
MiJi 3 IIEYiHKKM B XKOBY, IO BEJE IO ii HAKOIMMYEHHS,
BHYTPIIIHBOKIIITHHHOTO TTOIIKOKEHHS 1 TIOJaBIIIOTO
CHCTEMHOTO TOKCHYHOTO YpakeHHs. [lOIIMpEeHiCTb:
1:30 000 — 1:100 000 oci6 (yacrime y 3aMKHEHUX MO-
myssnisnx). HaiOunbmr BHCOKI OIIHKM MOHIMPEHOCTI
OTpHMaHi 3 PErioHiB CBiTYy, /i MOMHUPEHI IUTIO0H MiX
JBOIOpigHUME Opatamu/cectpami [1,2].

[TaroreneTnyHo BiNOYBa€ThCS MOPYLICHHS BHBE-
JICHHS MiJli 3 TEMaTOLUHUTIB IO B CBOIO YEPTy IIPHU3BO-
JUTH JI0: IHTPALCIUIIOJIAPHOTO HAKONMWYEHHSA Miji, Ta
BUBIJIBHEHHS BiNBbHOI Mili B KpoB. TOKCHYHHI edeKT
Mifl pealizyeThCcsl 4epe3 TeHepallilo BUIbHUX paauka-
JIB, i JHY TEPOKCHAALII0 MeMOpaH, MOpyeHHS QY-
HKIII MITOXOHJPIiid, HEKPO3 Ta armonTo3 KIiTuH. Bigdy-
BAETHCS JICTIOHYBAHHS Mijli y TKaHWHAX 3 BUCOKHM Me-
tabomizmMoM. SIkio mporec BigOyBaeTbCs B MEYIHII
nposiBaMu OyyTh 'eNaTuT, LUpo3. SIKII0 B TOJOBHOMY

MO3Ky - IapKiHCOHOIOJIOHHUM CHHAPOMOM, JHCTO-
Hiero. O4i MaTUMyTh MMATOTHOMOHIYHE Kinblle Kaii-
3epa-Oueiiirepa (poriska) [2].

KniniuHi posiBU XBOpOoOH 3aliekaTh BiJl BIKY Je-
OIOTy, TOMiHYBaHHS TENAaTHIHHX a00 HEBPOJOTIYHUX
CHHIIPOMIB, a TAKOX CTYICHS aKyMYJIAIIT MiJTi B pi3HAX
opranax. Ilepuri cMMITOMH MOXYTb 3 SIBUTHCS K y
JUTSYOMY, TaK i B MOJIOAOMY JOPOCIOMY Billi, Haii-
yacrime Mix 10 1 30 pokamu xutts [2,3]. YpakeHHs
NEYiHKK 3a3BUYail MaHiecTye y BUIJISII XPOHIYHOTO
rernaTuTy, crearosy, abo x MaHiecTHOro uupo3y, a B
OKpEMHX BUIAJKaX — OJMCKaBUYHOI MEYiHKOBOI HE0-
CTaTHOCTI, IO KJIIHIYHO HE BIAPI3HAETHCS Bi 1HIIOT
etiosiorii. 3a BiJICYTHOCTI BYaCHOTO BTPYYaHHS reria-
THYHUH BapiaHT TpaHC)OPMYEThCS y TepMiHAIBHI
crazii i3 gopMyBaHHAM MOpTaIbHOI rinepreHsii, ac-
ity Ta eHnedanonarii [3]. Iicronoriyni 3MiHM paH-
HBOI CTaail HAKOIMMYEHHS Mijl B IEYiHII BKIIOYAIOThH
MaKpOCTeaTo3, MiKpocTeaTo3 i TiikoreHoBaHi sapa. 11i
3MiHH € HeCHeUU(pIYHUMHU 1 MOXYTh CIIOCTEpPIraTHucs
IIPH Pi3HUX IHIIUX 3aXBOPIOBAHHSX, TAKUX K HEAIKO-
TOJbHUN cTearorematuT. [IpoMixHi cramii 3axBopro-
BaHHS XapaKTepU3yIOThCs MEPUIOPTATIBHUM 3aralieH-
HSIM, MOHOHYKJICADHUMH KIITHHHUMH iH}iIBTpaTaMu,
JMOOYISIPHUM HEKPO30M 1 MicTKOBHUM (pidpo3om. Timbiis
Memopi MoxHa obauntu npudiauzHo B 50% 3paskis
Oiomncii. Y mMamieHTIB i3 TOCTPOI IMEYiHKOBOIO HEIO-
crathictio (I'TIH) Ha T mupo3y crocrepiraerbes
aronTo3 i HeKpo3 MapeHximu [4].
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Hesponoriuna ¢opma 3axBOpIOBaHHS, 3a3BUYail
MaHipecTHa y TiTITKOBOMY ab0 MOJIOJIOMY Billi,
BKITIOYA€ TPEMOp, IUCTOHIYHI MOPYIICHHS, CIIacTHY-
HICTB, TU3apPTPit0, KOTHITUBHI po3namu. BpaxernHus mi-
IKIPKOBHX sIZIep MO3KY 30Kpema 0a3albHUX TaHTJIiB
3YMOBITIIOE PO3BHUTOK EKCTpamipaMiIHUX CHMITOMIB,
SKI MOXKYTh IMITyBaTH FOBCHLUIbHI ()OPMHU MApKiHCOHI-
3My, XBOpoOy ["aHTiHTTOHA, a00 TUCTOHIYHI CUHAPOMU
[5]. Ypaxenns poriBku 3 hopmyBaHHSIM Kinbls Kaii-
3epa—dIeiiepa € MaTOrHOMOHIYHHUM 1 BUSIBIISIETBCS Y
O1NIBIIOCTI MAIIEHTIB i3 HEBPOJIOTIYHUMH TIPOSIBAMHU, a
TaKOX Y YaCTHHH XBOPHX 13 TeNaTHYHOIO (OPMOIO.
Kpim Toro, MOXyTh BHUSBIISATHCS TEMOJITHIHA aHEMI,
apuTMii, OcTeoapTponarii, Hepomarii, 1o 00yYMOBITIOE
HEOOXiTHICTP MYNbTUANCIUILTIHAPHOTO TIXOAY [0
JIarHOCTHUKH [6].

Jnis miaTBepIKEeHHS IiarHO3y BUKOPHUCTOBYIOTH
KOMIUICKCHY OIIIHKY KJTiHIYHHX, 010XIMIYHHX, MOP(O-
JIOTIYHUX Ta MOJEKYJSPHO-TEHETUYHHUX IapaMeTpiB.
3HWKEHHSI PIBHS LiepyJioluiasMiny meHme 20 mr/m,
miBUIIICHE JOOOBE BUBEACHHS Mimi i3 cedero (>100
MKTI/100a), a TAKOXK ITiIBUIICHHS BMICTY BUTBHOT MiJli B
CHUpOBATI[l BBAXKAIOTHCS KIIIOUOBHMHU OI0XIMIYHUMU
Mapkepamu. Biomcis meuiHky 3 BU3HAUCHHSIM TKaHUH-
HOI KOHIeHTpamii Mizi moHa 250 MKI/T cyXoi TKAaHHHU
€ JIIarHOCTUYIHOI0, X09a i iHBa3UBHOIO [6,7].

I'enermune TectyBannsa Ha myTanii ATP7B ta og-
TAIBMOCKOIIIYHE BUSABICHHS Kinbls Kaiizepa—®Dmeii-
miepa 3HAYHO TIiIBHINYIOTh TOYHICTH JiarHOCTHKH,
0CcOOIIBO y CYMHIBHHX BHUNIanKax. Bizyamizamis 3miH
rOJIOBHOTO MO3KY 3a fgonomororo MPT nemoHcTpye Xa-
pakTepHi 3MiHM y 0Oa3aibHUX TaHIIISAX, SKi € MapKe-
paMu TPUBAJIOTO TOKCUYHOTO ypakeHHs [7].

JlikyBaHHS Ma€ Ha METI SIK €IIMIHAII0 HaJTHII-
KOBOT MiJli, Tak i OJOKYBaHHS il IOBTOPHOTO HAJXO.I-
skeHHA. OCHOBY Teparii CTaHOBUTH XeNaTyBaHHS MifIi
3a JONOMOTOK TeHInWwiaMiHy a0o TpiCeHTUHY.
[Menimmnamin, MO € MpemapaToM MepIoi JiHil, yTBO-
PIOE BOZOPO3UMHHI KOMITJIEKCH 3 MiJII0, TIOJIETITYIOUH
il BHBeneHHs i3 ceuero. Moro 3aCTOCYBAaHHS MOXKE
YCKJIAIHIOBATUCS PO3BHTKOM MOOIYHUX e(]eKTiB, 30-
KpeMa He()POTHYHOTO CUHIPOMY, JISHKOTIeHiT, TpoMb0-
LUTOIEHIT, Y 3B’13Ky 3 UMM 3a HasBHOCTI IPOTHIIOKA-
3aHb [epeBary Ha/laloTh TpieHTUHY [8]. Y naiieHTiB i3
MIiHIMQJIPHUMHU KJIIHIYHUMH TIPOsiBAMH 200 3 METO0
miATpuMyrodoi Teparii e(peKTHBHUM € NpU3HAuYCHHS
mpenapariB IUHKY, SKi 3MEHITYIOTh abcopOIlito Mimi B
KUIIKIBHUKY IIUIIXOM iHAYKIii MeTanorioHeiny [9].

JloTprMaHHs Ji€TH 3 00MEXEHHSM ITPOTyKTiB, Oa-
raTux Ha Minb (MedyiHKa, MOPEHpPOIYKTH, IIOKOJIAJ,
TOPiXH), TAKOXX € BAXKIUBOIO CKJIAJOBOIO TEPAINEeBTHY-
HOTO TMiX0/1y. Y BUIaKaX AEKOMIICHCOBAHOTO [IUPO3y
ab0 TIeYiHKOBOi HEJTOCTATHOCTI €IWHUM €()EeKTHBHUM
METOJIOM JIIKYBaHHS 3JIMIIAETHCS OPTOTOIIYHA TPAHC-
IJIAHTAIlls] TEYiHKW, [0 HE JIMIIE BIJHOBIIIOE IE€YiH-
KOBY (QYHKIiIO, a i HOpMallizye MeTadodi3M Mifi,
OCKIJIbKM TpPaHCIUIAHTOBaHA TeYiHKa Ma€ IHTaKTHUH
ren ATP7B [10,11].

[TporHo3 3axBOpPIOBaHHS 3HAYHOIO MIpOIO 3aje-
JKUTh BiJI CBOEYACHOCTiI BCTaHOBJICHHS IiarHO3y Ta
NPUXWIBHOCTI 10 JiKyBaHHs. [Ipu panniit nqiarHocruii
1 JOTpHMaHHI NPHU3HAYEHOI Teparii MOXiuBe 30epe-
JKEHHSI MOBHOLIHHOI >KHUTTENISUIBHOCTI MHALI€HTIB 0€3

3HAYHHUX HEBPOJIOTIYHUX a00 TeMaTHYHUX MOPYIICHB.
HaBmakwu, npu TpuBaJIoMy BiTepMiHYBaHHi JIiKyBaHHS
XBOpO0Oa Mporpecye 0 HE3BOPOTHHUX 3MiH i3 PO3BHT-
KOM TSDKKHX YCKJIaTHEHB 1 BUCOKOIO JIeTaNbHICTIO [12].

BucnoBok: Takum unHOM, XBopoOa BimpcoHa —
KoHoBanoBa € CKIaJHUM MYJIbTUCUCTEMHHM 3aXBO-
PIOBaHHSM i3 YiTKO OKPECJICHUM MOJEKYJISIPDHUM Je-
(dexToM, narodizioyOriYHIMU MeXaHi3MaMU TOKCHY-
HOCTI Mijli Ta XapaKTePHOIO KIIIHIKO-010XIMI4HOIO Kap-
THHOIO. [i cBO€UacHe po3Mi3HaBaHHs Ta MATOreHETHYHA
Teparliss MalOTh BUpIIIANbHE 3HAYEHHS JUIA IOIepe-
JDKEHHS TSDKKOT IHBaIiAu3aril Ta JIeTaJIbHUX HACIIKIB.
BpaxoByroun MmOTEHIiHHUNA MOTIMOP(I3M KITiHIYHHX
MIPOSIBiB, OCOOIMBO Y MOJIONUX MAIII€HTIB i3 HEBH3HA-
YeHWM TENaTOHEBPOJOTIYHAM CHHIPOMOM, [iarHo-
ctuka XBK mae posrismaTucs sk 000B’I3KOBHH eTamn
IuQepeHiHHOTO TOMIYKY.
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MODERN VIEWS ON THE PROBLEM OF POLYCYSTIC OVARY SYSTEM

Anomauis.

Cunopom nonixicmosnux seunuxie (CIIKA) — ye 00ne 3 haunowupeniuux eHOOKPUHHUX NOPYULEHb Y JHCIHOK
DPENnpoOyKMuUBHO20 GIKY, AKe XAPAKMepU3yemMvbCs NOPYULEHHAM 08YIAYil, 2inepanHOpo2eHiclo ma NoaiKiCmo3HOK
moponociero sieunuxie. CIIKA acoyiroembes 3 8ucokum pusuxom 06e3nnioos, memabdoaiyHo20 CUHOPOMY, YYKpPO-
6020 Odiabemy 2 muny ma cepyego-cyOUHHUX 3AX60PHOBAHb, PO3IA0AMU CHY. Y pobomi npoananizo8ano cyuacHi
noensou Ha emionozito, namozenes, OlacHOCMUYHI kpumepii ma cyyacti nioxoou 0o aixyeants CIIKA. Ocobausa
yeaza npuodiena posi IHCYIIHOPE3UCMEHMHOCMI, 3aNaNeHHS MAd 2eHeMUYHUX PAKMOPi6 y PO36UMKY CUHOPOMY.
Onucano cyuacni memoou mepanii, 6KIOUA0YU MOOUPDIKAYIIO CROCOOY HCUMMSL, MEOUKAMEHMO3HE NIKYSAHHA Md
oonomisicHi penpodykmueni mexnonocii. Ilepconanizosanuii nioxio 0o éedenns nayienmox i3 CIIKA ¢ nepcnex-
MUBHUM HANPAMKOM HOOANBULUX OOCTEONCEHD.

Abstract.

Polycystic ovary syndrome (PCOS) is one of the most common endocrine disorders in women of reproductive
age, characterized by impaired ovulation, hyperandrogenism, and polycystic ovarian morphology. PCOS is asso-
ciated with a high risk of infertility, metabolic syndrome, type 2 diabetes, cardiovascular disease and sleep disor-
ders The paper analyzes current views on the etiology, pathogenesis, diagnostic criteria, and approaches to the
treatment of PCOS. Particular attention is paid to the role of insulin resistance, inflammation, and genetic factors
in the development of the syndrome. Modern methods of therapy are described, including lifestyle modification,
drug treatment, and assisted reproductive technologies. A personalized approach to the management of patients
with PCOS is a promising direction for further research

Knrouoei cnosa: cunopom noaikicmosHux ACUHUKIG, 2inepanopocenis, iIHCYIiHOPe3UCmenmHicmy, 6e3niioos,
Mem@opmin, 08yIAYis.
Keywords: polycystic ovary syndrome, hyperandrogenism, insulin resistance, infertility, metformin, ovulation

AxTyanbHicTb. CHHIPOM IOJIKICTO3HUX sI€d-
HukiB (CIIKA) € ogHuM i3 HaWMOIIMPEHIMNX EHI0-
KPMHHHX IOPYIIEHb y XIHOK PENPOAYKTHBHOTO BIKY,
o Bpaxkae Bix 5% mo 18% xiHOK penpoayKTHBHOTO
Biky [1]. Ile 3axBOprOBaHHS € OCHOBHOIO MPUIHHOIO
AQHOBYJIITOPHOTO OE3ILTiANSA Ta 3HAYHO MiJBHIIYE pHU-
3UK METa0OIIYHUX 1 CEPIIEBO-CYANHHUX MTOPYIICHb [2].

Mera nocaimxennsi. IIpoanamizyBaTu CcydacHi
JiTepaTypHi JaHi MOA0 eTioJorii, maTorenesy, AiarHo-
CTHKH Ta METO/IiB JIIKyBaHHS CUHIPOMY ITOJIIKICTO3HUX
SI€YHUKIB.

PesynbTaTn gocainxennsa. Y possutky CIIKS
BO)XJIMBY POJIb BIJrpalOTh T€HETHYHI 1 eNireHeTH4Hi
(hakTOopy, Xap4yoBi BIIOI0OAHHS 1 CIIOCIO XKUTTS. 3TiTHO

Porepaamcrkux kputepiiB (2003) CIIKS xapaxrepu-
3YETBCS OJHHM i3 JBOX CHMITOMIB TillepaHApO-
TeHi3MOM (KIIHIYHUM a00 O0i0XiMIYHHM), OBYJISTOP-
HOIO JAucyHKIieo (omiro- abo aHOBYJALIA) i
MOJIIKICTO3HO!0 MOpGoJIoriero seuHuKiB 3a Y31 (> 20
(houmikymiB B OTHOMY SI€YHUKY a00 00’em > 10 mu) [3].

JliarHo3 BCTAHOBIIIOIOTH 3a HASBHOCTI JBOX i3
TPHOX KPUTEPIiB 32 YMOBU BUKIIIOUEHHS 1HIINX TPUYHH
rinepasIporeHii Ta aHOBYIIALIT (HAIPUKIA, Timepupo-
JIAKTHHEMI, TII0THPEe03y, BpOKEHOI TinepIuiasii Haj-
HUPHHUKIB) [5].

XapaxkrepHoto o3nakoro CIIKS € migBumiennst pi-
BHS aH/IpOTeHIB (TilepaHIpOreHis) 1 MOPYIICHHS CeK-
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peuii rOHaOTPOIIHIB, TAKUX SIK JIOTEIHI3YIOUHH rop-
MoH (JIT') i domixymoctumymnrorounii ropmon (DCTY)
[10]. Kpim ToTO, TimepiHCymiHEMIs TIOCHITIOE TiTIepaHI-
POTEHif0, CTUMYJIOIOYX TeKa-KIITHHHU S€YHUKIB BHPO-
OIATH Ha[UIAIIOK aHApoTeHiB. Lle mpurHidye rnooyiiH,
110 3B’s13ye crateBi ropmonn (CC3I), mo mixBumye pi-
BeHb BiNbHUX aHzAporeHiB y [12]. Kpim Toro, Bu3HaHO,
IO JIeKUIbKa IMYHOJIOTIYHHX (aKTOpiB BIIIrparoTh
poib y posputky CIIKS [13]. ImyHonoTIYHI (akTopH,
3aydeHi go naroreneszy CIIKSI, BkiroyaroTh XpoHiuHE
3aajieHHs] HU3bKOTO CTYIEHs, L0 XapaKTepU3YEThCs
niauiieHHasM pias 1L-6, TNF-a ta CRP [13].

[IpoBigHy poNB y PO3BHTKY Ta IPOTpEeCyBaHHI
CIIKA BimirparoTh OKHCIIOBAJBHAN CTpPEC 1 XpOHIUHE
sananeHss [14]. OKUCIIOBATBHUN CTPEC TIOCHUITIOE pe-
3UCTEHTHICTH /IO iHCYIiHY Ta TinepaHAPOTeHil0, TOI K
3amajxeHHs] MOpyIrye (QYHKINIO S€YHHAKIB 1 ITiABHILYE
CepLEeBO-CyIMHHUN pu3uK [15].

CIIKS mae ckimagHy MyJabTH()AKTOPHY MPUPOY,
[0 BKJIIOYA€ T€HETHYHI, eMreHeTHYHI Ta 30BHIIIHI
(dakropu. 30inbiieHHs Baru cepen kiHok i3 CITKSI
3Ha4HO OIbIIe, HIXK cepell 3arajbHOI MOMyJIsLii: ce-
pess pizuuns 2,6 kr 3a 10 pokis (95% 1 1,2-4,0) [7].
bynp-sika omuuuns 30imbmieHHs IMT moB’s3ana 3
Bumoro nomupenicTio CITKS Ha 9% [5].

AOnmoMiHaTBHE OKHUPIHHS (OKPYXKHICTH Tamii >80
cM y €Bpori) MoB’si3aHe 3 BUIIOIO TilepiHCYIiHEMIEO
Ta IHCYJTIHOPE3UCTEHTHICTIO, 1[0 IPU3BOANTH IO CHIIb-
HIIIAX TOPMOHAJIBHUX 1 METa0OIIYHUX BiIXHUIICHD, Ta-
KUX SIK TIpCyTH3M, Oe3IUTis, yKPOBUii Aiaber, MeTa-
OOJIIYHUIT CHHIPOM, CEpLEBO-CYIMHHI 3aXBOPIOBAHHS
Ta )iHOY1 paKkoBi 3aXBOpIOBaHHS [§].

Biussko 70% xinok 3 CITIKS marots iHCyTiHOpE-
3UCTEHTHICTh HE3aJICXKHO BiJl MacH Tija, IO CIPHSE
rimepiHcyiHeMil Ta HaJTMINIKOBINA MPOAYKIii aHIPO-
reHiB [4].

CIIKS cympoBOKYETBCS TiIBUIICHIM pPiBHEM
moTeiHizyrodoro ropmony (JII'), 3HIKEHOIO dYT-
muBicTio 70 OCI' Ta HAAMIPHOKO TPOIYKINEI aHAPO-
reHiB seunrkamu [4]. Bussieno acormiarii mixk CTTKS
Ta BapiaHTaMu TEHIB, IO PETYJIOIOTH CTEPOINOTeHE3,
IHCYJTIHOPE3UCTCHTHICTh Ta TOHAJOTPONHY (YHKIIIO
[6].

[IpUYHHOIO aHOBYJIALIT Ta MOTAHOT IKOCTI OOIIUTIB
npu CIIKS moxe OyTH 3HW)KEHAa KOHLEHTpAIis
tdomikynsaproro menatoHiny [ 10]. MenaToHiH Mae Xpo-
HOOloTHYHUI edeKT Ha IUPKagHWN PUTM, IHUTOIPO-
TEKTOPHI BIACTHBOCTI, @ TaKOXX apoMaTa3oMOJYIIO-
104y aKTUBHICTb. BiH 3HIKYE piBEHb TECTOCTEPOHY,
MOKpAILy€e YyTIMBICTD JI0 1HCYJIHY Ta 3MEHIIYE pO3a-
nanbHuii ctad npu CITKA [11].

CIIKS € 0OCHOBHOK NPUYUHOIO aHOBYJISSTOPHOTO
oesmminns (72% o6e3mnigns Baachigok CIIKS mportu
16% y 3aranprii momynsamii) [9]. Tipcyrusm, mopy-
IIEHHS MEHCTPYaJIbHOTO IMKIY Ta Oe3IuTigas BBaXka-
IOTBCSI HAHOIIBII TPUBOKHAMHU CHMITOMAaMH, SKi BiJl-
yyBatoTh XiHKH 3 CIIKS. Born € ocHOBHUMU ITpHYH-
HaMH Jenpecii, TPHBOTH Ta HHU3BKOI CAMOOIIHKH Y
JKIHOK.

UYepes cBoro OaraToakTopHy NpUPOIY JTIKYBaHHS
CIIKSI € ckinaauuM 1 BUMara€ KOMILIEKCHOIO Ta 1HIU-
BiJlyaJIbHOTO MiAXOIY.

3riiHO 3 OCTAaHHIMH MDKHApOJHHMH PEKOMEH/1a-
isIMH, 3aCHOBAaHUMU Ha JI0Ka3aX, BTpyYaHHsS y CIOCiO
JKHUTTS € OCHOBHOIO PAHHBOIO CTPATETIEI0 OIIHKH Ta JTi-
kyBauHs CIIKS [16]. 3mina ciocoOy xutTs, aietu, di-
3WYHOI aKTUBHOCTI Ta YIPaBIiHHSA CTPECOM € BHUpiIIa-
JBEHUMH 17151 KoHTpoito cumrtomis CITKA [17].

JieTta 3 HU3PKUM TJIIKEMIYHAM iHZEKCOM 1 pery-
JspHI  (i3WYHI HAaBAaHTKEHHS IIOKPAIIyIOTh MeTa-
0O0JTIYHI TOKA3HUKH Ta BIJHOBIIOKTH OBYIIAILI0 Y 30—
60% >xiHOK [7]. MikHapoIHI HACTAaHOBU PEKOMEHIY-
totb ipu CIIKS disnuny aktusHicTs 150 XB/THXKIEHB
CepEeHBOT IHTEHCHUBHOCTI a00 75 XB/THKICHb BUCOKOT
IHTEHCUBHOCTI [5].

AepoOHi BmpaBH, Taki SK IIBHIKAa XoabOa, Oir,
131a Ha Bejocuneni ado IIaBaHHs, JOIOMArarTh Iij-
BHIIUTH TYTIUBICTH 10 IHCYIiHY, TOKPAIIYIOUH ITOTIIH-
HaHHS M’s3aMH TIIIOKO3U 3 KpoBi. BiH Moxe peryimo-
BaTH MEHCTpYalbHHH IUKJI, 3HIKYIOUH PiBEHb 1HCY-
JIIHY Ta MOKPAIyouu (GYHKIIIFO AEUHUKIB

Jlyist 3MEHIeHHs 3alajieHHs] Ta ITOKpPAIleHHs Me-
TaOOJIIYHUX MMOKA3HHUKIB €(PEKTUBHOIO € CEepeI3eMHO-
Mopcbka aiera [S]. I[IporusanansHi gietu, 6arati Gpy-
KTaMH, OBouaMH (y T.4. YepBOHa LUOYJIs), HiIbHO3Ep-
HOBUMH  TpPOAYKTaMH, Ta OMera-3 >KUpPHHUMH
KHCJIOTaMHM, ITIOM SIKITYIOTh 3amajeHHs. I[Iportmsama-
JIbHA JIi€Ta TIOKpAIly€e 3arajbHy aHTHOKCHIAHTHY 37a-
THiCTB, IL-1 Ta IL-6, TNF-o Ta piBHI aHApOCTEHAIOHY
y miBuat i3 CITKSI [19].

Momudikartist cmoco0y KUTTA Y MO€JHAHHI 13 (a-
PMaKoJIOTIYHUMH 3ac00aMU IHAYKIIT OBYJIALIT, TAKUMH
SIK KJIOMipeH IMTpar Ta iHridiTopu apomarasu (JieT-
pO30J1), € BOXIMBOIO CKIJIAJOBOI Y JIKyBaHHS 0e3-
i y manienTtok i3 CITKS [7].

I'opMoHasbHI KOHTpALENTHBY (TIepopalibHi KOHT-
patenTuBy, mactup abo BariHaibHe KiJiblle) € IPOTO-
KOJIOM TIEPIIOi JiHii JTIKyBaHHS MOPYIIEHh MEHCTPYa-
JFHOTO IMKITy Ta TipcyTu3Mmy/akHe y kiHOK i3 CITKS
[20]. OpanbHi KOHTpALENITHBH € XOPOIIUM BapiaHTOM
JKYBaHHS JJIS TUX JKIHOK, SIKi HE 0a)KaroTh 3aBariT-
HiTH. BOHN 1if0Th, CIPHUSAIOYH NPSIMOMY HETaTUBHOMY
3BOPOTHOMY 3B’5I13KY Ha cekpertito JII', mo npu3BoanTh
JI0 3HW)KEHHS] CHHTE3y aHAPOTEHIB SIEYHUKAMH, TUM Ca-
MHM 3MEHLIYIOUM rinepanaporeHiro. Bonn 30iibmry-
I0Th [JIOOYJIiH, 1110 3B’A3Y€ CTATEBI TOPMOHH, 3 TICYIHKH
Ta 3MEHINYIOTh LMPKYJIIOYHUN BUIBHMHA aHIpPOTEH.
Inmn mexanizmu, 3a gomomororo skux airote KOK,
BKIIIOYAIOTh 1HTIOyBaHHA Tepu(EepHUIHOTO MHEepeTBO-
PEHHSI TECTOCTEPOHY B JIUTiAPOTECTOCTEPOH, 3B’SI3Y-
BaHHS JUT1IPOTECTOCTEPOHY i3 pelienTOpaMy aHapore-
HIB 1 3HWKEHHsI CEKpelii aHAPOreHIiB Y HaIHUPKOBHX
3ano3ax [3].

BaxnuBum (akTopoM Il IPOreCTHHOBOTO KOM-
MOHEHTa € CTYIiHb aHAPOTeHHOCTI mporectuny [21].
He3nayHa aHAPOTEHHICTh BU3HAYAETHCS Y HOPETHH-
JIPOHY, JIe30TeCTpeNy 1 HOPreCTUMATy, a LUIPOTEPOH
amerat (L{ITA) i apocmiipeHOH (yHKIIOHYIOTH SIK aHTa-
TOHICTH PelenTopiB aHAporeHiB. OauH 13 HAHOBIITUX
KOK, saxuii MicTUTh KOMOIHAIIII0O HEaHIPOTCHHOTO
MIPOTECTUHY, TOOTO JPOCIIPEHOHY, Ta ETHHUIECTpa-
JIOTY TIOTCHIIWHO 1€aIbHO MiIXOAUTh JUISL JTIKYBaHHS
xiHok 13 CIIKS. JlpocmipeHOH, aHajor CHipOHOJaK-
TOHY, Jli€ sIK MiypeTuk, Toi sk [{ITA € mporecTareHHUM
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antuangporeHoM. L{ITA KOHKYpPEHTHO NpUTHIYYE 3B's-
3yBaHHS TECTOCTEPOHY 3 PELIEITOPOM aHIPOTEHY.

Jns menukamenTosHoro JikyBanas CITKS Buko-
PHUCTOBYIOTHCS aHTHAHAPOTCHH (CHIPOHOIAKTOH, (iry-
TaMiz i piHacTepr), OCKITBKY BOHH 320€311eUyIOTh CH-
CTEeMHE 3HIDKEHHS KUTBKOCTI aHIPOTEHIB 1 3SMEHIITYIOTh
KIIHIYHI IPOSIBY TiMlepaHAPOTreHii. AHTHAHAPOTCHH i-
I0Th 110-Pi3HOMY, ajie BCi BOHU OJIOKYIOTh Jil0 TeCTOC-
Tepony. CHipoHOJIaKTOH, aHTHaHJAPOTEH, Ji€ IepeBa-
JKHO IIUISIXOM 3B’sI3yBaHHS 13 pelienTOpaMy aHAPOTreHIB
gk aHrtarosict. LIITA (mporecTMBHMII aHTHAHIPOTEH)
KOHKYPEHTHO NPUTHIYYE 3B’S13yBaHHS TECTOCTEPOHY Ta
MPOAYKTY HOTO IEPeTBOPEHHS Sa-AWTiApOTECTOCTe-
POHY 3 PELIENTOPOM AHAPOTEHY.

Omyramin (HectepoinHuil aHTHAHIPOTEH 0e3 rec-
TareHHoro e(eKTy) Ayke e(heKTUBHHM Y JTiKyBaHHI Ti-
peytmsmy [22]. Ommak #OTO pifko BHKOPHCTOBYIOTH
OKpEMO 4epe3 BUCOKY BAPTICTh 1 pU3HK IeIaTOLEITIOIS-
pHo1 TokcuuHocTi. diHacTepua € iHridiTopom TUIy 2
(5-0-penykrasu), SKUH OPUTHIYY€e BUPOOIEHHS JUTiM-
potectocTepoHy. JlikyBaHHs (hiHacTepHIOM IOKa3ajio
3HW)KEHHS TIOKa3HUKIB ripcyTusmy [23].

Joseneno, mo MetdopMiH Ta iHIII ceHcuOiTiza-
TOPH JI0 1HCYJiHY, Taki sk Tiazonimuaaionu (T3/]), Ta-
KOX IHIYKYIOTH OBYJIAIIIO MUISXOM ITiABHUINCHHS 1HCY-
JiHOpe3ucTeHTHOCTI [24]. 3acTocyBaHHS MET(HOPMIHY
ACOIIIOETHCS 31 301IBIICHASIM MEHCTPYaIbHOT IIUKITIY-
HOCTI, 3HI)KCHHSIM PiBHS MUPKYIIOIOYNX aHAPOTCHIB 1
moKpameHHsM oByisimii [25]. Merdopmin (Oiryanin)
i€ IUIIXOM IIPUTHIYEHHS BUPOOJIECHHS TIIIOKO3H B Iie-
YiHI[l, 3HUKEHHS TIONTMHAHHS TJIFOKO3H KHIIEYHUKOM 1
MIIBUILIEHHS Yy TIMBOCTI JIO IHCYJNiHY B nepupepuaHIX
TkaHuHax [26]. TiazomiguumioHu (PO3UIIIITA30H) Ta-
KOXK BHSIBJISIFOTH 1HCYJTIHO-3HIDKYBaJIbHY [Iif0, MMOKpa-
HIYFOYH YYTIUBICTh 10 IHCYJIHY, 1, Y CBOIO 4epry, 3HHU-
JKYIOTh PiBeHb IIHPKYIIOIOYNX aHApOTeHiB [27]. Mer-
(hopMiH € KpaIuM, OCKUTEKH BiH MOXKE CIPHIHHUTH
BTPAaTy Bard, TOJI SK Tia30JIiAMHIIOHU MOXYTh 3017Tb-
IIMTH Bary B Pe3yNbTaTi 3aTPUMKH pimxuHu [27].

JocmimkeHHs] OCTaHHIX POKIB TOCHIIMIIA 3B’ 30K
Mmix CIIKS ta 3MiHamMu MikpoOiomMy kuiieyHuKa. Bera-
HOBJICHO TEPEKOHJIMBY PI3HHUIIO Y CKJIal KUIIKOBOTO
MiKpOOiOMy cepe]| 3I0pOBUX IAI[i€HTIB 1 MAIEHTIB i3
CIIKA [28]. JocmimkeHHs MOBiIOMIISIFOTh PO CIEIU-
(iuHe 301TbLICHHS] KUIBKOCTI LIKIUIMBUX OakTepiit
(Escherichia Ta Shigella) [28] i 3MeHIIeHHS KUTBKOCTI
kopucHux Oakrepii (Lactobacilli ta Bifidobacteria) y
kiHOK i3 CITK S [29]. 3MeHIIeHHs piBHIB TIIIKOICOKCH-
XOJIEBOI Ta Taypoyp30A€30KCHXO0JICBOT KUCIOTH TaKOX
HOBIIOMITSIIOCS TIPO 3MiHY piBHA iHTepnyKiny-22 (IL-
22) [30].

TepaneBTHuHi BapiaHTH IJIs JIIKyBaHHS 3MiHe-
HOTO MIiKpoOioMy KHIIEYHHKA, BiIOBITAIBFHOTO 3a
CIIK4, ckmagaroThes i3 MpoOiOTHKIB (KUBUX MIKPOOP-
Ta”Hi3MiB), MpebioTHKIB (Kepeno TKi Ui 3T0pOBHX
KHIIKOBHX OakTepiil), CAMOIOTHKIB i HOBIIINX METOIB
JKyBaHHS, SIKi BKJIIOYAIOTh TPAHCIIAHTAIIIO (eKalb-
HOI MiKp0o0i0TH Ta BBeJIeHHs ek3orenHoro 1L-22 [30].

BucnoBku. CHHIPOM TIOJIKICTO3HUX S€YHHUKIB €
Oarato()akTOPHUM €HJOKPUHHUM PO3JIaJIOM, IO aco-
LIIOETHCA 13 PENPOLYKTUBHUMH Ta METa0OIIYHUMH MO~
pywennsamu. JlikyBanus CIIKS Bumarae kommekc-

HOTO Ta IHAWBIAYaIBHOrO MiAX01y. BaxkauBuM KoMIto-
HeHTamu 111 KoHTposto cumntomiB CITKS € moamdi-
Kalis crmocoOy XUTTA, a came, (i3nIHOI aKTUBHOCTI,
JOTPUMAHHS Ji€TH i3 HU3BKUM TIIIKEMIYHAM 1HIEKCOM.
Ji1 MeITuKaMEeHTO3HOTO JIIKYBaHHS TillepaHIpOTeHil
mpu CITIKS BuxopuctoBytothest KOK, anTHaHApOTeHN,
IHCYITiHCEHCHUTa3epy y TOE€NHAHHI i3 3acobamu, sKi
CIIPHAIOTH MATPUMII HOPMAJILHOTO MIKpOOiOMY KHIII-
KIBHHKA.
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PROBLEMS OF VACCINATION AGAINST HEPATITIS A

Abstract.

Hepatitis A remains an important challenge for public health worldwide. The hepatitis A vaccine (HepA) was
first licensed in 1992. Inactivated (HepA-1) and attenuated (HepA-L) hepatitis A vaccines demonstrate high
immunogenicity and are well tolerated, providing protection for at least 20 years. The HepA vaccine is effective
for both prophylaxis and emergency immunization, especially among children and young people. Vaccination
strategies vary in different countries, including vaccination of risk groups, regional programs for children, and
universal childhood vaccination. Over the past 30 years, the incidence of hepatitis A has decreased significantly
in many countries, but outbreaks are still recorded among high-risk groups and individuals not covered by
universal childhood vaccination programs. Incidence monitoring and seroepidemiological studies are
recommended to understand changes in the epidemiology of hepatitis A. Additional studies should assess the
duration of immune protection after a single dose of HepA and the cost-effectiveness of different vaccination
strategies. HepA vaccination recommendations should be updated in a timely manner, based on scientific
evidence, and well implemented.

Anomauis.

Tenamum A 3anumaemovca 8aM0CIUBUM BUKIUKOM OIS 2POMAOCHLKO20 300p08's 6 ycvomy ceimi. Baxyuna
npomu cenamumy A (HepA) enepwe ompumana niyensiio ¢ 1992 poyi. Inaxmueosani (HepA-I) ma ocrabaeni
(HepA-L) saxyunu npomu 2enamumy A Oemoncmpyloms UCOKY IMyHO2eHHICMb I 000pe NnepeHoCImbCs,
3abesneuyrouu 3axucm woHaimenuie na 20 pokie. Bakyuna HepA edhexmusna six ona npoginakmuxu, max i 0ns
excmpeHoi  iMyHi3ayii, ocobnuso ceped Odimeil i Mon00i. Baxyunayiunmi cmpameeii 6 pisHux Kpainax
BIOPI3HAIOMbCS, 30KpeMd 6KIOUAOmMb BAKYUHAYIIO 2PYN DUBUKY, DeiOHAbHI npozpamu Oas Odimeu ma
yHigepcanvbHy oumauy eaxkyunayiro. 3a ocmanni 30 pokie 3axeoprosanicms Ha cenamum A 3HAYHO 3HUUNACA 8
bacamvox Kpainax, ane cnanaxu ece uje QIKCYIomvcs ceped GUCOKOPUSUKOBUX 2PYN I 0cCiO, He OXONJIeHUx
VHIGEPCANbHUMU npocpamamu Ouma4oi eakyunayii. [{na po3yminHa 3miH 6 enidemionozii ecenamumy A
PEKOMEHO0BAHO NPOBOOUMU MOHIMOPUHE 3AX80PIOBAHOCHE MA CePOenioemionociuni 0ocaiodicenns. JJooamxosi
00CNI0JCEHHST MAIOMb OYIHUMU MPUBATICb IMYHHO20 3axucmy nicis ooHici 0ozu HepA ma exonomiumy
eghexmuguicms pisHux cmpameeii saxyunayii. Pexomenoayii 3 eakyunayii npomu HepA maiomov onosnogamucs
CB0€UACHO, OA3YBAMUCS HA HAYKOBUX OAHUX ma OYmu 00Ope peanizo8aHumMuU.

Keywords: Hepatitis A vaccine, immunogenicity, vaccination strategy.
Knwwuoei cnosa: Baxyuna npomu cenamumy A, iMyHo2eHHicmb, cmpamezis 6aKyuHayii.

Beryn. Bipyc rematuty A (HAV) nepenaerscst
MEepeBaAXHO (eKanbHO-OpaTbHUM OuIIXoM. Y 1973
poui Horo Bmepmie ineHTH(iKyBaaM B iHQiIKOBaHOI
momnan B CIIA. HaiimacmrabHimmii —cmanmax
renatuty A y cBiTi craBcs B 1988 pomi B Illanxai,
Kwurait, i3 monag 310 000 BumagkiB 3aXBOPIOBaHHS Ta
rocmitamizamiero monan 8000 oci6. BakumnHy mpotm
renatuty A (HepA) BmpoBammim Ha TJIOOQIEHOMY
piBHi B 1992 pomi, 1 4YHCIEeHHI IOCIiPKSHHS
niaTBepaAwn i epeKTUBHICTH Y 60pPOTHEOI 3 XBOPOOOIO.
Opnnak, y 2016 poui Bij renaTuty A moMepiy HOHaL
7000 mroneit y Bcbomy cBiTi. Y 2016 pori BeeciTHs
opraHizamiss oxoponu 3a0poB's (BOO3) mocraBuia
MeTy JikBinyBaTH BipycHuil renatut 1o 2030 poky, i

JUISL IbOTO TTOTPIOHO JOKIIACTH JOAATKOBUX 3YCHIb. Y
LIOMY OTJISJIi BUCBITIIOIOTHCS TII00aIbHI JOCSTHEHHS
BakiuHaLil mpotH HepA, 3 akueHTOM Ha IUISIXH
JIOCSATHEHHS IMOCTaBJICHUX IIiIeH.

OcHoBHMIT TekeT. BaknmHa mpoTu rematury A
(HepA) Oyma crBOpeHa 3aBASKH  YCHIITHOMY
KylnbTUBYBaHHIO Bipycy HAV Ha KIITHMHHUX TiHISX,
MPUAATHUX IS BaKIMHHOTO BUPOOHHNTBA y XX
cromitri. CpOTOAHI B CBITI JOCTYHHI JBi (opMH
BaKIMHM NPOTH rematuty A: iHaktuoBaHa (HepA-l)
Ta xuBa ocyabinena (HepA-L), Burorosnena 3 HAV,
BHPOIICHOTO HA Pi3HUX KIITHHHUX JIHIAX JIOJUHU Ta
TBapHH.
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Ilepma mineH30BaHa iHAKTHBOBaHAa BaKIMHA
(Havrix ™, GlaxoSmithKline, Benbrist) 3'sBuiacs Ha
pUHKY Ha modaTKy 1992 poky, 3a Hero BuiIIm Vaqta
® Bix Merck y 1993 porii, Avaxim ® Bix Sanofi Pasteur
y 1996 pomi ta Epaxal ® Bix Crucell y 1997 poui. B
Kwurai inaktuBoBani Bakmau Healive ® ta Weisarulan
® Oy sinen3oBani y 2002 ta 2006 pokax BiIIIOBIIHO.

[epma mineH3oBaHa MBa ocjabiieHa BaKIMHA
(HepA-L) 6yna po3pobnena B Kurai y 1992 poui Ha
ocHoBi mramy HAV H2. Ili3nime uei mram orpumas
muensito B Inmii (2005), I'Baremami (2006), Ha
®ininminax (2008) ta B Tainanai (2010).

[opisusaaas mix HepA-I ta HepA-L.

IopiBassHO 3 HepA-I, BakumHa HepA-L €
JIETIEBIIO0 1 TOTpeOdye MEHIIOi JO3W UIi IMyHi3alii,
ajie BoHa OiJIbII BPa3/IMBa J0 BIUTHBY TEMIIEPATYPH, IO
yCKIIamHIOE ii 30epiraHHs Ta TpaHcImopTyBaHHS. Kpim
toro, HepA-L He MOXHa BHKOPUCTOBYBAaTU MJisi
BakIMHalii IMyHOAENpecHBHUX maiieHTiB. OOHaBa
TUIN BakUMH 3a3BuU4ail 10o0pe MepeHocsAThes, NMpoTe
NUTaHHA TPO TNepelnady Bipycy BaKUWHH IICIsS
3acrocyBaHHs HepA-L 3amumiaerbcs BigkpuTAM. 3
TOYKMA 30py MOCTBAKIMHAI[KNHOT IMYHOTCHHOCTI,
00H/IBI BaKIMHU 3a0€3Meuyr0Th BUCOKHI PiBEHb aHTH-
HAV micas oxniel go3u, xo4a nokasHuk GMC aHTH-
HAYV micns ogniei mo3u HepA-1 6yB BuIiM, HiX M
onuiei mo3u HepA-L y momoni. [Ipyra mo3za HepA-I
3HAYHO TMiJBHUIIYE piBeHb AHTHTUI Ta 3a0e3medye
TPHUBANIIMIKN IMyHITET MOPIBHIHO 3 OJHOPA30BOIO
no3ot0 HepA-I abo HepA-L.

Bakiuny HepA-I JIIEH30BaHO IS
BHYTPIIIHBOM'I30BOI'0 BBEJIEHHS 332 CXEMOIO 3 JBOMA
JI03aMH, Jie IHTepPBaJ MK IEpIIOI0 Ta JIPYrok0 03010
MOe OyTH THYYKHM 1 CTAHOBHUTH BiJ| 6 MicsiiiB 10 4-5
pokiB (3a3Buuaii 6-18 micsuis). Yac BBeneHHs Apyroi
JI031 HE € KPUTHYHUM: OJIHAKOBUI PiBEHb aHTUTLI 10
HAV nocsraetsess mpu iHTepBami B 6, 12 abo 18
MicsmiB. BuCOKy IMyHOTeHHICTH TaKOXX MOXKHA
CIOCTEpIraTH HaBiTH NPHU IHTEPBAIL A0 2 POKIB MiX
no3amu. HepA-I mupoko 3acTocoByeTbes B yChOMY
cBiTi, Toai ik HepA-L mepeBakHO BUKOPUCTOBYETHCS
B Kurai Ta IHzii 1 BBOIUTBCS OTHOPA30BO MiAIKIPHO.
HepA-I moxHa 3acTocoByBaTH it OCi0 BikoM Bif 1
pokKy 1 crapmie, Tomi sK BakuuHamis HepA-L
pexoMeHioBaHa 3 18 micsiliB.

BigmoBinHO 10 OHOBIEHWX BKa3iBOok, HepA
PEKOMEHAYEThCS JIiTsIM BikoM Bifg 6 — 11 wmicsmiB 1o
noi3nku B kpainu-engemiuyni HAV 3 CIIA ta Kanamu.

dopmyBaHHS IMYHITETY.

Baknunariss mpotu rematutry A 3a0e3neuye
IMYHHHH 3aXHCT $K 4epe3 KIITHHHUH, Tak 1
rymMopaibHui imMyHiTeT. OCHOBHUMH HOKa3HHKaMHU
st OILIIHKH IMYHOTE€HHOCTI HepA €
cepennporeomeTpuyna konmeHtpamiss (GMC) Ta
piBeHb cepokonBepcii anTu-HAV. Antntina no HAV
MOJKHa BUSBHUTH 32 JIOTIOMOTOI0 IMyHO(EPMEHTHOTO
anamzy (I®A) Ta aHamizy MIiKPOYaCTHHKOBHX
tdepmentie (MEIA), npu mpoMy dYyTIUBICTE TeCTy
3aJIeKUTP BiJl MeToy. MiHIMaNbHHUN 3aXHCHUH PiBEHb
antu-HAV IgG noku He BCTaHOBIEHUIL.

[Micns maibke 30 pokiB 3actocyBanHs HepA
TPUBAIICTh IMYHITETY, SKMH BiH 3abe3nedye, craia
aKTyaJIbHUM NUTaHHSIM. [IOCHi/DKeHHs MOKa3aiu, 10

piBeHb aHTHTIN, JOCTAaTHi#M i 3axucty Big HAV (2
20 MMO/mi), 30epiraetbess moHan 20 pokiB micis
BBEJICHHA ABOX-TPHoX 103 HepA-1 y miteit i mopocmux.
3a mporHO3aMu MaTeMAaTUIHOI MOZET, IMYHITET IiciIst
nBox o3 HepA-l moxe tpuBatu monaiiMenme 33
pokn y 95% BakIMHOBaHUX.

BucHoBkH.

Joseneno, mo BakiuHu HepA-l ta HepA-L e
BHUCOKOIMYHOTEHHUMH 1  J100pe  HepeHOoCATHCS,
3a0e3rneuyroyr  IMyHHMH  3aXUCT, SIKMH  TICIS
BaknuHaiii HepA-lI moxxe TpuBatu mronaiimenmie 20
pOKiB. 3aBIJKH TOKpaImIeHHIO CAHITAPHUX YMOB |1
BIIPOBA/DKEHHIO BAKIMHAIII MPOTH TemaTuty A
3aXBOPIOBAHICTh Ha IO iH(EKHil0 3MEHIIWIacs y
BCHOMY CBiTi, 0COOJIMBO B peTioHax, jae BakimHa HepA
BKJIFOUEHA JI0 TIporpam 3aransHol imyHizamii (UCVP).

Jns mocATHeHHS METH JiKBijamii rematuty A B
HaAMONIMKYI POKH CIIII 30CEPENUTHCS HAa HACTYIMHHX
ACMeKTaxX: y BHCOKOCHIEMIUYHUX pErioHax HEOoOXiTHO
TIOJIMIIIYBaTH CaHiTapHO-TiTi€HIYHI YMOBH,
3a0e3nedyBaTd YHUCTY MUTHY BOAY Ta Oe3neuHy iky,
o0 3MEHIUUTH KUIbKICTh 1H(EKIiH, BKIIOYAIOUU
renatut A. [Iporpamu 3aranproi BakimHaiii (UCVP)
CIil PO3TISHYTH M KpaiH, sKi TepexonsaTh i3
BUCOKOCHAEMIYHOTO PIiBHS IO CEpeIHBOCHIEMIYHOTO.
VY kpaiHax i3 cepeqHBOI0 CHAEMIYHICTIO, NIe 3POCTae
pusuk iHpikyBaHHs HAV cepen Momoi Ta JOPOCIHX,
MOTPIOHO PETENbHO OIHWTH TPHUBAJIICTH IMYHITETY
MCNA TICTICHHS Ta MOXKIHNBY MoTpeldy B OycTepHii
7031, o0 3amo0irTH rocmiTamizaiisiM Ta CMepTsIM,
0COOJIMBO SIKIIIO BUKOPUCTOBYETHCSI OJHOPA30Ba /1032
HepA. Y perioHax i3 HU3bKOO SHIEMIYHICTIO BAXKIIUBO
30CepeUTUCS Ha BaKLUHALIT IPYIl BUCOKOTO PU3UKY,
30KpeMa MaHJPIBHUKIB, JIOJACH, SKi BXXUBAIOTh
HAapKOTHKH, Ta OE3IOMHHUX.
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MODERN VIEWS ON THE ETIOLOGY AND PATHOGENESIS OF UTERINE LEIOMYOMA

Anomauin:

Y cmammi pozenanymo cyuachi ysenenus npo emionoeito ma namoeenes JetiomMioMu MamKu 1K 00HO20 3
HaunowupeHiuux 000POSAKICHUX NYXIUH JHCIHOYOT penpodykmugHoi cucmemu. [Ipoananizosano ponv ceHemuuHux,
2OPMOHANbHUX, IMYHONOSIYHUX MA enieeHemMUdHUX paxmopia y po3gumky 3axeoprogants. Ocobaugy yeazy npuoi-
JIEHO 6NJIUBY €CIPO2EHI8 | NPO2eCMEPOHY HA NPORLPEPAYiI0 2NAOKOM S306UX KIIMUH MIOMEMPIs, d MAKOIC y4acmi
gaxmopie pocmy, YumokiHie i sMiH y no3akiimuxnHomy mampuxci. Haseoeno pesyniomamu cyuacrhux 0ocniodicets,
w0 003601510Mb Kpauje 3p03yMimu CKIAOHI MEXAHI3MU NAMo2eHe3y 1eUoMioOMU.

Abstract:

The article reviews modern ideas about the etiology and pathogenesis of uterine leiomyoma as one of the
most common benign tumors of the female reproductive system. The role of genetic, hormonal, immunological and
epigenetic factors in the development of the disease is analyzed. Particular attention is paid to the influence of
estrogens and progesterone on the proliferation of smooth muscle cells of the myometrium, as well as the
participation of growth factors, cytokines and changes in the extracellular matrix. The results of modern studies

are presented, allowing a better understanding of the complex mechanisms of leiomyoma pathogenesis.

Knrouosi cnosa: neiiomioma mamku, emiono2is, namozcenes, 20pMOHAIbHI (PaKmopu, ecmpocenu, npocecme-
POH, (haxmopu pocmy, Yumoxinu, 21a0KoM ‘83081 KIimuHu.
Keywords: uterine leiomyoma, etiology, pathogenesis, hormonal factors, estrogens, progesterone, growth

factors, cytokines, smooth muscle cells.

Beryn. JlefiomiomMa MaTku € OXHUM i3 HAMITOIIH-
peHIMMX JTOOpOSIKICHUX HOBOYTBOPEHb JKIHOYOI pe-
MPOJYKTUBHOI CHCTEMH, IO BUSIBISETHCS Yy 3HAYHOI
YaCTHUHHM XKIHOK PEelpoayKTUBHOTO BiKy [1, 21]. Oco6-
JIMBY aKTyaJbHICTb ITpobiieMa HaOyBa€ y 3B’ 3Ky 3 THM,
0 JIeHoMiOMa 4acTO € NPUYMHOI0 HOPYIIEHb MEH-
CTPYaJIbHOTO  IIMKJIY, IIOCTI€MOpariyHoi  aHemii,
XpOHIYHOTO Ta30BOTO OO0JIFO, a TaKOX YCKIaTHEHb
BaritTHocTi Ta mosoris [20].

Meta pociaim:keHHsi. BUCBITIIMTH cydacHi TO-
TIISIOM Ha €TIOJOTII0 Ta IMaTOTreHe3 JIEHOMIOMHM MAaTKH,
MpOoaHaNi3yBaBIIM OCHOBHI (DAKTOPU PU3HKY, TOPMO-
HaJIbHi, T€HETHYHI, IMyHOJIOTI4HI Ta METa0OI4YHI Me-
XaHI3MHM PO3BUTKY 1€l MaTONOTIi y )KIHOK PEenpoyK-
THUBHOTO BIKY.

Martepiann Ta MeTOAH. 3 METOI0 KOMIUIEKCHOTO
aHaJIi3y eTIONaTOTeHETMYHUX MEXaHI3MIB JeHOMiOMH
MaTky OyJI0 3aCTOCOBAHO METOJ CHCTEMHOIO aHallizy

HAyKOBOi JiTepaTtypu. Y OCTIIKEHHI OIPalbOBAHO
myOmikamii yKpaiHCBKHX 1 3apyOi’KHUX aBTOPIB, pe-
CTaBJIeHI B Cy4acHHX ()aXOBHX MEJMYHHUX >KypHajax.
Jlxepena 1oOupanch 3 ypaxyBaHHIM IXHbOT HAYKOBOT
LIHHOCTI, aKTyaJIbHOCTI Ta JJOCTOBIPHOCTI BUKJIAICHIX
pe3ynbrartiB. OcobnuBa yBara npunisiiacs poboram,
10 ONHUCYIOTH POJIb TOPMOHAJIBHUX YMHHHKIB, COMa-
TUYHUX MYTaIiif, (GakTopiB pocTy, amonTo3y, 3amnajib-
HUX TMIpoIeciB, MeTabONiYHMX 3MiH 1 MIKpOOHOTO
BIUTUBY B IMaTOTEHE31 IEHOMiOMH MaTKH.

Pe3yabraTH gocaiaxeHHs: Ta iX 06roBopeHHs:
Jleitomioma MaTKM HaHOINBII TOIIMPEHE TiHEKO-
JIOTiYHE 3aXBOPIOBAHHSA, SIKE JIarHOCTYETHCS Y KIHOK
penpoIyKTHBHOTO BiKy. ChOTOIHI €TiOJIOTIs Ta ITaTore-
He3 JIeWOMIOMH MaTKM 3aJIMILAIOTHCS OCTATOYHO HE
3’5ICOBaHMMH, OJHAK HAKOIHMYEHI JaHi CBiI4aTh Ipo
CKJIQJIHUH MYJIbTH(AKTOpialbHUH XapakTep LbOTo 3a-
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xBoproBaHHs. Cepell MPOBiAHUX (aKTOPIB pO3rIIsiaa-
IOTBCS TEHETHYHI TOPYIIEHHS, TOPMOHAIBHHN TucOa-
JaHe, HaAMipHa mpomidepamis TITagKOM S30BUX
KJIITHH, 3alaibHi IPOLIECH, BIUTUB (PaKTOPiB pOCTY, TO-
PYIICHHS aloNTO3y Ta MiKPOOTOYECHHS ITyXJIHHH [3, 5,
6, 7, 13]. Oxpemy yBary IOCIiTHUKA TPUAIIIIIOT PO
BiTamiHy D, OXwupiHHA, BiKy MeEHapXe, TeHETHYHOI
CXWJIBHOCTI y ()OpMyBaHHI NaTOJOTIYHUX 3MiH y Mio-
MeTpii [18, 19, 22, 23].

AmHaii3 niteparypH 1okasas, [0 PU3UK PO3BUTKY
JeliloMioMH 3pocTae y xkiHOK crapure 30 pokiB, IpH Ha-
SIBHOCTI CYIYTHIX T1HEKOJIOTIYHUX 3aXBOPIOBaHs [1, 2].

Bitamin D posrismaerbcs Sk OAWH i3 YMHHUKIB,
0 MOXKE BIUIMBATH HAa PO3BUTOK JICHOMIOMH MAaTK{
[18]. 3okpema, BcTaHOBICHO, IO BiTaMiH D 3maTHwmiA
MIPUTHIYYBATH Mpoidepamnito KITHH JieiioMioMu, a Ta-
KOJK CTPUMYJIIOBATH PIiCT IyXJIMHH B €KCIIEPHMEHTAIb-
HUX MOJeJsIX Ha TBapuHax [19]. Biramin D mae 3gat-
HICTh peTryJIOBaTH KIITHHHY mpomidepariito ta aude-
pEHIaliIo, @ TAKOXK Ma€ MPOTHITYXJIMHHI BIaCTUBOCTI
HUIIXOM 1HAYKLIii anonTo3y Ta NPUTHIYEHHS OHKOTre-
He3y. ToMmy AedinuT 1Oro BiTaAMIHY aCOIMIOETHCS i3
MIBUILIEHUM PH3MKOM BHHHKHEHHS IJbOTO 3aXBOPIO-
BaHHs [18, 19, 20].

O>KHpiHHS TaKOX BBAKAETHCSA OJHHUM i3 (paKTOPiB
PH3HKY PO3BHUTKY JielioMiomu Matku [23, 24, 25]. Bera-
HOBIICHO, III0 Ha KOXHi TomaTkoBi 10 kr Macu Tina pu-
3WK BHHUKHEHHS MioMH 3poctae Oumbmr Hik Ha 20 %
[23]. Lieii MmexaHi3M MOSICHIOETHCSI 3MATHICTIO KHUPOBOT
TKaHWHH 10 TOPMOHAIBHOI aKTHBHOCTI - y Hill aHIpO-
TeHH, SIKI BUPOOJISIOTHCS HAJHUPHUKAMH Ta SE€YHH-
KaMH, MEPETBOPIOIOTHCS HA €CTPOTCHH MiJ i€ (ep-
MeHTy apoMaraszu. HajMmipHa KiTbKICTh )KMPOBOT TKa-
HHUHH CIIPUYHHSE THCYJITHOPE3UCTEHTHICTD 1 3HMKEHHS
piBHs rII00YJIiHY, SIKMIA 3B'SI3y€ CTaTeBl TOPMOHH. Y pe-
3yJIBTaTi MBOTO 3POCTA€ PiBEHb OI0MOCTYIHHX €CTPO-
TeHIB Y KpOBIi, II0 MOXXE CHPHUATH BHHUKHCHHIO a00
nporpecyBanHio neomiomu Matku [20, 26]. Tinepin-
CyJiHEeMis - XapaKkTepHa O3HaKa METa0OJIYHOTO CHH-
JIpOMY 1 BHKIHMKA€E IIJBUIICHHS IHCYITiHOTOAIOHOTO
(hakropa poctry-1 i emimepmambHOTO (pakTOpa POCTY.
BoHnu, y cBOIO 4epry, MOXKYTb a00 CTUMYIIOBATH CHUH-
TE3 €CTPOreHIB y sS€YHHKax, ado MPSIMO aKTHBYBATH
npodridepalito TIaJKoM’ I30BUX KIITHH Y MioMeTpil,
cnpusitoun (GOPMYBAHHIO i POCTY MIOMATO3HUX BY3JIiB
[24].

Barato mocmikeHb CTBEPIKYIOTh, 1110 Y )KIHOK 3
paHHIM MeHapXe MiIBUIICHUH PU3NK JIeiloMioMH, a Ta-
KOX 1 0araTboX MiOMaTO3HHX BY3MiB[25, 26]. binbma
KIJIbKICTh MEHCTPYaJIbHUX LHUKIIB, IO CYIPOBOIKY-
€TBCSl TPUBAJIUM BIUIMBOM E€CTPOTEHIB Ha MiOMETIH,
CHIpUsIE aKTHBALIi MITOTUYHOI aKTHBHOCTI KIIITHH MiO-
MeTpis, BKIIOYAIOYH 1 KIITHHH, SIKi OepyTh y4acTsb y
(hopMyBaHHI MioMaTO3HUX By3JiB [21].

OpHak € # Qaxropu, AKi 3MEHIIYIOTh PH3HK 3a-
XBOPIOBAaHHSA HA MiOMYy MaTKH. Y XKiHOK, SIKi HAPOKY-
BaJIM, PU3UK PO3BUTKY JIEHOMIOMH MaTKH € HWKYHM,
MpUIOMY HMOBIpHICT (hOpMYyBaHHSI MiOMaTO3HHX BY3-
JIB 3MEHIIYETHCS 31 30UIBIIEHHSAM KUIBKOCTI MOJIOTIB.
Ile moB’s3aHO 3 THM, IO MiJ Yac BariTHOCTI 3HHKY-
€TBHCS 3arajJbHUI PIBEHb ECTPOTEHHOTO BILIMBY Ha MiO-
METpiH, 0 0OMEXye CTUMYJISLIIO NpoJtidepaTuBHOT

AKTUBHOCTI Ti1agikoM ’si3oBux Kiitud| 20, 21, 26]. Icay-
FOTh JIaHi, O KyPiHHS TaKOXX MOXE 3HUKYBAaTH PU3UK
PO3BUTKY Jeiiomiomu MaTk [21]. OqHIM i3 MOXKITUBUX
MeXaHi3MiB TaKoro e(eKTy € 3AaTHICTh HIKOTUHY TIPH-
THIYyBaTH aKTHBHICTH apoMarasd - (pepMeHTy, SKHi
3a0e3medye MEepeTBOPEHHs aHIPOTEHIB B €CTPOTCHHU.
OxpiM TOTO, HIKOTHH YUHHUTH CYTTE€BUH BIUIMB Ha Me-
Ta0oJIi3M eCcTpaiony, aKTUBYIOYH HOTO TiAPOOKCHITIO-
BaHHJ, 110, Y CBOIO 4Yepry, 3MEHIIye 01070CTYyIHICTh
€CTPOreHIB y TKaHHHaX-MileHsx [26].

Eriosorisa neiioMioMH MaTKM Ha CHOTOJHI 3aJId-
LIAETHCS] OCTATOYHO HE 3’COBaHOI0. ICHYE N1BI OCHOBHI
TIMOTE3W MIOAO TOXOKEHHS KIIITHH-IIOTIEPETHIKIB
FOTO HOBOYTBOPEHHS. 3TiIHO 3 MEPIIO0, MyTaliiHi
3MiHM BHHHKAIOThH I HA €Talli eMOpiOHaJIbHOTO PO-
3BHUTKY MATKH BHACIIZOK TpPUBAJIOTO TIIEPioAy He-
CTaOlIBHOCTI TTIAIKOM A30BUX KIITHH. J[pyra rimoTesa
nependavae, mo TpanchopMaIlist KIITHH MOXKITUBA BXKE
y 3piTiid MaTI[ i BIUIMBOM IOIIKO/PKYBATbHIX YHH-
nukis [17].

[Marorene3 noci BHBYAETHCS, aje iCHYE KiJIbKa
BepcCiil 1010 LOI'0 3aXBOPIOBAHHS: IO-TIEpLIE MiOMY
PO3MIISIAI0OTh K TOPMOHO3AJIEXkKHY Tinepruiasiio Ta
HACJIIOK NMATOJIOTI4HOI pereHepariii MioMeTpisi, BUKIH-
KaHOI 3aMaJbHUMHM TPOIECaMy Ta MEXaHIYHUMHU YHH-
HUKaMH y XIHOK PEMpOIyKTHBHOTO BiKy, a HO-ApYyre
BCTAaHOBJICHO, 110 MiOMa MaTKH € 3aXBOPIOBAHHSM 3 BH-
COKHM TpoTipepaTHBHUM TOTECHINIATIOM, 3yMOBICHIM
IUCOAIAHCOM MOJICKYJISIPHO-010JIOTIYHIX MeXaHi3MiB
perysuii anonTo3y [3, 4]. OTxke, BAXIUBUM B ATOTe-
He31 IIbOr0 3aXBOPIOBAaHHS €: TOPMOHAJIBHA PeryJIsiis,
rimodizapHa peryisiisi, TeHeTHYHa CXHJIbHICTh, 3a-
najbHi MeXaHi3MH Ta iH(EKis, OPYIISHHS arnonTo3y,
HOPYILIEHHS] KPOBOIIOCTAYaHHS Ta MIKPOLMPKYJISILIT Ta
POJIb MIKPOOTOUEHHS IyXJIMHH, PO3MIITHEMO LE Je-
TalbHiIIe:

Byno BcraHOBIICHO, 110 TKAaHWUHA JICHOMIOMU Ma€
3HAYHO BUIY IIIJBHICTD PELENTOPIB JI0 CTATEBUX CTe-
POIMHIX TOPMOHIB IMOPIBHSHO 3 HE3MIiHEHOK TKaHU-
HOFO MIOMETpist, IO MiABHINYE ii IyTIUBICTH O TOPMO-
HaBHOTO BIUUBY [5]. [IporectepoH, OKpiM MOCHIICHHS
npodidepaliii, iIHIyKye eKcrpecito psay GpakTopiB po-
cry, Bkimodatoun VEGF, IGF-1 ta TGF-f, mo crpusie
aHrioreHesy, KJIITHHHOMY pOCTYy # HaKOIHWYEHHIO
MDKKJIITHHHOTO Matpukcy [6]. OmHHM i3 KIIFOYOBHX
MOJICKYJIIPHUX MEXaHI3MiB PO3BUTKY MYXJIHH € TIOPY-
IICHHS MPOIeciB amomntosy [7].

I'eHeTMUHMI KOMIIOHEHT TaKOXX Ma€ 3HAaYHHUH
BIUIHB: y IoHaa 40% BUIANKIB Yy JIEHOMiOMAax BUSIBIISI-
10Tbcs coMaTHuHi Myrauwii B reni MEDI12, mo
BIJINIOBi/Ia€ 3a TpaHCKpUNLiHHY perymsuito [14]. Kpim
TOTO, y PO3BHUTKY IYXJIMHH MOXYTh OyTH 3aiydeHi
inm reaun — HMGA2, COL4AS5 ta FH. Pomunna
CXHJIBHICTh JI0 3aXBOPIOBAHHS IMiITBEPKYETHCS JIa-
HUMH, 3T1THO 3 IKMMH Y KiHOK, 9Hi MaTepi abo cecTpu
Manmu giarHo3 JIM, pH3HK YTBOPEHHS MIOMH TOJ-
Boto€ThCs [8]. Takox BapTO 3BEPHYTH yBary Ha BILIAB
comatorponHoro ropmony (CTI'), oco6iuBo y KiHOK
i3 EHJIOKPHHHOIO TMaToJIoTielo (akpomeranis), IO
MiATBEpAKYEThCS. HasBHICTIO peuentopiB no CTI y
TKaHKHI JelioMioMu. COMAaTOTPONIH TAaKOXX aKTUBYE
iHcyniHonoaiOHui daktop pocty IGF-1, sixuii, cBo€rO
4Yeprow, BIUIMBAE Ha MpoiliepaTuBHY aKTUBHICTh
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kiiTHH. TakoX BCTAHOBJICHO, IO Micist 35 pOKiB 3poc-
Ta€e 3HAYSHHS Timo(i3apHUX TOPMOHIB — 30KpeMa Ipo-
JAKTHHY, TAPEOTPOITHOTO TOPMOHY Ta TOHAIOTPOIIHIB
— y CTEMYJIAMII pOCTy JIEHOMiOMH, 1[0 YaCTKOBO IIO-
SCHIOE 3pPOCTaHHSI YaCTOTH 3aXBOPIOBAaHHS B MiH
BiKkoBi#t rpymi [9, 10, 11]). Takox € i 30BHImIHI (ak-
TOpH, SIKI BiIITParOTh POJIb B JAHHOMY 3aXBOPIOBAHHI.
OcraHHi JOCIiIKEHHS 3BEPTalOTh yBary Ha HasBHICTh
XPpOHIYHOI MIKpoOHOI iH(pekuii. Y cyOMyKO3HHUX Mio-
MaTo3HHX By3Jax wuactime Buseisiroth Chlamydia
trachomatis, a B cybceposuux — Ureaplasma
urealyticum. LIi Mikpoopradi3sMu MOXKyTb OyTH TpHre-
paMu JUI XpOHIYHOTO MOLIKOIKEHHS TKAaHHUH Ta I1aTo-
JIOTIYHOI penapariii, o 3amyckae MpoIecu HEKOHTPO-
npoBaHOI poideparii [12].Y 30HI MioMaTO3HOTO BY-
3la YacTO BHABIAIOTH  MIABHINEHY  KUIBKICTBH
Makpodarie, MiIBHIIEHY €KCIPECil0 IMUTOKIHIB (30K-
pema TNF-a, IL-6), a Takox ¢epmenty COX-2, mo
HIATPUMYIOTb XpOHIYHE 3arajieHHs i CTBOPIOIOTH CIIPH-
ATJIMBI YMOBH ISl pOCTy myxJyinuau [13].

Bapto posrisiHyTH sk BinOyBa€eThcs (GOpMyBaHHS
MIOMAaTO3HOTI'0 By3Jia: y MPOIECi 6araTopa3oBUX ITUKITIB
npodidepanii MiomMeTpis, siKi BiIOyBalOTbCS IIiJ| 4Yac
MEHCTPYaJIbHOTO LUKy, HAKOIHUYYIOThCS  IJIaj-
KOM5I30Bi KJIITHHH, Y KX ITOPYLIYETHCS MEXaHI3M 3a-
nporpamoBaHoi 3arudeni [15]. Li mpomideparusHi Kiti-
THHHU 3a3HAIOTh BIUIMBY PI3HOMAHITHHX ITOIIKODKYIO-
YNX YWHHHKIB, cepel SAKHUX IeMis, 3yMOBJICHA
CIa3MoOM apTepii miJ Yac MEHCTpYallii, 3amanbHi mMpo-
[[ECH, MEXaHIYHI TPAaBMH BHACIIIOK MEIMYHHX BTPY-
YaHb, & TAKOXK JIOKAIIbHI OCepeaKu eHmaoMeTpiosy [16].
KoKHOr0 MEHCTPYyaJbHOTO IMKIY KUIBKICTH MOLIKO-
JOKEHUX KIIITHH 3pOCTA€; YaCTUHA 3 HUX CIIMIHYEThCS,
a 3 IHIIMX TOYMHAETHCS (POpPMYyBaHHs IMpotidepaTrs-
HHUX 3a4aTKiB MiOoMaTO3HUX By3JiB. Crioyatky pict Ta-
KHAX 3a9aTKiB 3yMOBJICHUH ()i310JIOTIYHIMHU KOJIHBaH-
HSIMH TOPMOHAIBHOTO ()OHY,a Mi3HIIIEe MK KIITHHAMHI
dhopMyeThcs (YHKIIOHATbHA B3a€EMOJIS, [0 aKTHBYE
AyTOKPUHHO-TIAPAKPUHHI CUTHAJIbHI NUISIXH 3 y4acTIO
(axTopiB pocry. lle mpu3BOANTH 10 CTBOPEHHS JIO-
KaJIbHUX aBTOHOMHHX YMOB JUI POCTY BYy3l1a — 30-
KpeMa, JI0 MiCIIEBOT'O CHHTE3y €CTPOT'€HIB 3 aHAPOTeHIB
I CTUMYJISILiT MPOMYKIii CHONYy4YHOI TKaHWHH. Y pe-
3yJIbTATI BIUIMB CUCTEMHOTO TOPMOHAIILHOTO (hOHY I10-
CTYIIOBO BTpaya€ MPOBIIHE 3HAYCHHS y MiATPUMAaHHI
pocty MiomaTo3HOTO By3ma[17].

BucnoBok: OT1xe, 1elioMioMa MaTKH € CKJIagHUM
MyJIbTH(AKTOPIaIbHAM 3aXBOPIOBAHHSAM, I1aTOT€HE3
SKOTO (pOPMYETHCS iJ] BIUIMBOM SIK BHYTPIIIHIX, TaK i
30BHIIIHIX YWHHHKIB. [IpoBeneHnii aHami3 cyudacHoi
HayKOBOI JIITEpaTypH 3acBiIYMB 3HAUYHY POJIb TOPMO-
HaJIbHOT'O ANCOaNaHCy, TEHETUYHUX MYTalliil (30Kpema
B redi MED12), 3anansHuX mporeciB, HOpyIIEHb amno-
NTO3y Ta BIUIUBY (DaKTOpPiB pOCTy y BHHHMKHEHHI Ta
MpOTPeCcyBaHHI MiOMAaTO3HUX BYy3:iB. BaknuBrmu npe-
JUKTOPAMH{ PO3BUTKY JieiloMioMu € nedinuT BiTaMiHy
D, oxxupinHA, paHHE MEHapXe, a TAKOXK PEIPOTYyKTHBHI
0cob6aIBOCTI KiHKH. OCOOIINBY yBary 3acIyroBy€ pOJb
€CTPOTEHIB 1 IPOTreCTEPOHY, SIKi, B3aEMOIIIOYH 3 pelie-
NTOPaMHM TJIJKOM S30BUX KJIITHH MIOMETpisl, aKTUBY-
10Th npostiepaTHBHI npouecu. MiKpOOTOYSHHS TyX-
JIMHY, BKJIIOYAI0YH XPOHIYHE 3aNaJICHHs Ta iHpEeKIiHHI

YMHHUKH, TAKOXK CTBOPIOE CHpI/ISITJ'II/IBi YMOBHU [JIs1 HE-
KOHTPOJIbOBAHOTO POCTY TKaHWH. TakuM 4MHOM, PO-
3YMIHHS €TiONMaTOTeHeTHYHIX MEXaHi3MiB JeHOMiOMHI
MaTKH € He0OXiTHOI0 YMOBOO IJIsl po3poOKH epeKTHB-
HUX METONIB NPO(MITAKTHKH, TIarHOCTHKH Ta JIKy-
BaHHS [HOTO IONIMPEHOTO TiHEKOJOTIYHOTO 3aXBO-
proBaHHA.

Cnucok aitepatypu:

1. Kopnamnpka A.I'., Pakma LI., KonecHiuenko
I.C., UybGeti I'.B. Cy4acHi morJsiiu Ha €TiONOTik0, MaTo-
TeHe3 Ta JIIKyBaHHs JIEHOMIOMHI MaTKH Yy )KIHOK perpo-
JQYKTHBHOTO BiKY. 300p06 s ocinku. 2015; Ne1(97):10-
13.

2. Sergeiko 1V, Lyutsko VV, Lyutsko VV. Pre-
vention of reproductive health disorders in women
under the age of 40. Basicresearch. 2014;4(2):350-4.

3. Zabolotnov VA, Karapetyan OV, Pam-fami-
rov YUK, Pamfamirova GL, Kucherenko YA, Tatev-
osyan AG. Modern views on the etiology, pathogenesis
and treatment of uterine mimoma. Woman’s health.
2011;5(61):15-20.

4. Bulun SE. Uterine fibroids. N Engl J Med.
2013:369(14):1344-1355.

5. Sidorova IS, Ryzhova OV. The role of growth
factors in the pathogenesis of uterine fibroids. Obstet-
rics and gynecology. 2002;1:12-13.

6. Claus EB, Stowe M, Carter D. Family history of
breast and ovarian cancer and risk of breast carcinoma
in situ. Breast Cancer Res. Treat. 2013;78(1):7-15.

7.De Leo V [etal.]. Administration of somato-
statin analogue reduces uterine and myoma volume
in women with uterine leiomyomata. Fertil. Steril.
2001;75(3):632-3.

8. Yang JH, Lin BL. Changes in myometrial
thickness during hysteroscopic resection of deeply in-
vasive submucous myomas. J. Am. Assoc. Gynecol.
Laparosc. 2001;8(4):501-5

9. Catherino WH, Parrott E, Segars J. Proceedings
from the National Institute of Child Health and Human
Development conference on the Uterine Fibroid Re-
search Update Workshop. Fertil Steril. 2011;95(1):9-
12.

10. Mehine M. et al. Integrated data analysis re-
veals uterine leiomyoma subtypes with distinct driver
pathways and biomarkers. PNAS. 2016;113(5):1315-
1320.

11. Castro, L., Gao, X., Moore, A.B., Yu, L., Di,
X., Kissling, G.E. & Dixon, D. A (2016). High Concen-
tration of Genistein Induces Cell Death in Human Uter-
ine Leiomyoma Cells by Autophagy. Expert Opin En-
viron Biol., 5, 1-3. doi: 10.4172/ 2325-9655.51-003

12. Berger, U., Altgassen, C., Kuss, S. & Schnei-
der, A. (2006). Patients' satisfaction with laparoscopic
myomectomy. J. Psychosom. Obstet. Gynaecol., 27 (4),
225-230

13. Koponb A.II., I'punienko A.C., Cambopchbka
I.LA CyudacHi acriektu erioJorii, maToreHe3y Ta MpHH-
UM OPTraHo30epiraoyoro JiKyBaHHS JEHOMiOMH Ma-
TKY “BicHuK BIHHHIBKOTO HAIiOHAJIHLHOIO MEIUYHOIO
yHiBepcutety” 2017, No2 (T.21)

14. Ciavattini A., Delli Carpini G., Serri M.,
Vignini A., Sabbatinelli J., Tozzi A. et al. Hypovita-



46 MEDICAL SCIENCES / «COLLOQUIUM=JOURNAL» #43 (241), 2025

minosis D and “small burden” uterine fibroids: Oppor-
tunity for a vitamin D supplementation. Medicine
(Baltimore). 2016; 95(52): €5698.

15. Brakta S., Diamond J.S., Al-Hendy A., Dia-
mond M.P., Halder S.K. The role of vitamin D in uter-
ine fibroid biology. Fertil. Steril. 2015; 104(3): 698-
706.

16. Sparic R., Mirkovic L., Malvasi A., Tinelli A.
Epidemiology of uterine myomas: a review. Int. J. Fer-
til. Steril. 2016; 9(4): 424-35

17. Wise L.A., Laughlin-Tommaso S.K. Epidemi-
ology of uterine fibroids — from menarche to meno-
pause. Clin. Obstet. Gynecol. 2016; 59(1): 2-24.

18. Catherino W.H., Eltoukhi H.M., Al-Hendy A.
Racial and ethnic differences in the pathogenesis and
clinical manifestations of uterine leiomyoma. Semin.
Reprod. Med. 2013; 31(5): 370-9.

19. Mc Williams M.M., Chennathukuzhi V.M.
Recent advances in uterine fibroid etiology. Semin.
Reprod. Med. 2017; 35(2): 181-9.

20. Tak Y.J., Lee S.Y., Park S.K., Kim Y.J., Lee
J.G., Jeong D.W. et al. Association between uterine
leiomyoma and metabolic syndrome in parous premen-
opausal women: a case-control study. Medicine (Bal-
timore). 2016; 95(46): e5325.

21.Yang Y., He Y., Zeng Q., Li S. Association of
body size and body fat distribution with uterine fi-
broids among Chinese women. J. Womens Health.
2014; 23(7): 619-26.

22. Ciavattini A., Di Giuseppe J., Stortoni P.,
Montik N., Giannubilo S.R., Litta P. et al. Uterine fi-
broids: pathogenesis and interactions with endome-
trium and endomyometrial junction. Obstet. Gynecol.
Int. 2013; 2013: 173184.

23. Velez Edwards D.R., Baird D.D., Hartmann
K.E. Association of age at menarche with increasing
number of fibroids in a cohort of women who under-
went standardized ultrasound assessment. Am. J. Epi-
demiol. 2013; 178(3): 426-33.

24. Manta L., Suciu N., Toader O., Purcrea R.,
Constantin A., Popa F. The etiopathogenesis of uterine
fibromatosis. J. Med. Life. 2016; 9(1): 39-45

25. Dragomir A.D., Schroeder J.C., Connolly A.,
Kupper L.L., Hill M.C., Olshan A.F. et al. Potential
risk factors associated with subtypes of uterine leiomy-
omata. Reprod. Sci. 2010; 17(11): 1029-35

26. Khan A.T., Shehmar M., Gupta J.K. Uterine
fibroids: current perspectives. Int. J. Women’s Health.
2014; 6: 95-114.



«COLLOQUIUM=JOURNAL» #4838 (24), 2025 7 MEDICAL SCIENCES 47

YJK: 616.24-002-036.1-07-053.2

Tapnaescvka Céimnana Ieaniena
odoyenm, KaHOUOAm MeOUYHUX HAYK,

doyenm 3axkaady suwjoi oceimu kagedpu nediampii ma oumsauux ingexyiinux xeopoo m. Yepnisyi,

VYkpaina

Maiikan Amina Bimaniiena

cmyoenmka 6 kypcy, cneyianvricms 222 “Meduyuna”
Bykosuncvruii deporcasruti meOuunutl ynigepcumem
m. Yepnisyi, Yxpaina
https://doi.org/10.5281/zen0do.15331936

MAPKEPH TSAXKKOCTI ITIO3ATOCIITAJBHOI TIHEBMOHII ¥ TITEA

Tarnavska Svitlana Ivanivna

PhD MD, Associate Professor in the Department of Paediatrics and Childhood Infectious Diseases

Chernivtsi, Ukraine

Maikan Amina Vitaliivha

6th year student, specialty 222 “Medicine”
Bukovinian State Medical University
Chernivtsi, Ukraine

MARKERS OF SEVERITY OF COMMUNITY-ACQUIRED PNEUMONIA IN CHILDREN

Anomauis.

Hozazocnimanvua nnesmonis (III'T1) 3anumaemovcsa 3HAUHO0O NPOOIEMOIO OUMAYOO0 BIKY, A CBOEYACHA OYi-

HKA MSANCKOCMI 3aX60PIOBAHRHA € KPUMUYHO 6ANCIUBOIO O/Isl BUBHAYEHHS ONMUMAJIbHOL MAKMUKU ]ZiKyGaHH}l ma
npocHo3y Aemopamu HaseoeHul 02140 CYYACHUX KIIHIYHUX, 1A00PAmMOpHUX Ma IHCMPYMEeHMANbHUX MAPKepis,
wo 0osgonsitoms oyinumu msickicms [T y dimeil. Poseaadaromvcs npoeHOCMuUYHA YIHHICTNb WKATL OYIHKU M-
arckoemi, makux sik CURB-65 (moougpixosana ons dimeii) ma PSl. Oyineno paxmopu puszuxy msidckozo nepebiey,
KT 00360/110Mb C60EHACHO THMEHCUPDIKYSamu mepaniio ma ROKpawyumu KiiHiuHi pe3yibmamu iHOusioyanizosa-
HO20 JIKYGAHHS.

Abstract.

Community-acquired pneumonia (CAP) remains a significant problem in childhood, and timely assessment
of disease severity is critical to determine optimal treatment and prognosis The authors provide an overview of
current clinical, laboratory, and instrumental markers that allow to assess the severity of CAP in children. The
prognostic value of severity scores such as CURB-65 (modified for children) and PSI is discussed. The risk factors
for severe course are evaluated, which allow timely intensification of therapy and improvement of clinical

outcomes individualized treatment.

Knruosi cnosa: nosazocnimanvra nneemonis, oimu, mapkepu msxckocmi, CURB-65, PSI.
Keywords: community-acquired pneumonia, children, severity markers, CURB-65, PSI.

IMo3arocmitansHa mHeBMOHIs ([IT'T1) € omuieo 3
HAWMOMIMPEHIINX IPUYMH 3aXBOPIOBAHOCTI Ta CMEPT-
HOCTI giTe#t y BcboMy cBiti [1]. He3paxkaroun Ha 3Ha4-
HHUH Tporpec y AiarHOCTHI Ta JiKyBaHHI, CBO€YAcHA i
TouHa ouiHka Tspkkocti I 3aimmaeTses BaKIIMBUM
3aBAaHHAM KITIHIYHOI pakTHKH [2]. BuzHaueHHs mMap-
KEpiB TSDKKOCTI JIO3BOJISIE HE JIMIIE OLIHUTH PH3HUK
YCKJIaJTHEHb, ajle ¥ aJanTyBaTH Teparilo 10 KOHKpET-
HOro BUNajky [3].

BaxxnuBumu KIHIYHUMH O3HAKAMHU TSKKOTO TIe-
peoiry [II'T] € wacToTa AUXaHHS, BTATHEHHS MiXpeoep-
HUX MPOMIXKKIB, CTOTiH, I[iaHO3 Ta MOPYIIEHHS CBiJ0-
MmocTi [4]. BOO3 Bu3Havae gactoty auxaHHs > 70/xB y
nitedt Bikom 10 1 poky Ta > 50/xB y mitet Big 1 1o 5
POKIB SIK KpUTHYHI KpuTepii TshkkocTi [5]. HomaTkoso,
HeoOXi/THO BpaXxOBYBATH PiBEHb HACHYEHHS KPOBI KHC-
HeM (SpO2), skuid € BaXJIMBUM 1HAMKATOPOM
rimokcemii [6].

kanu ouinku tspxkocti CURB-65 Ta PSI mm-
POKO 3aCTOCOBYIOTLCS y TOPOCIHX MAIiEHTIB, ajie MO-
nudikoBaHi Bepcii WX MIKaJl BAKOPHCTOBYIOTHCS 1 IS
nitert [7]. HQursga Bepcis CURB Bkirouae kputepii,
TaKi sIK MOPYIIECHHS CB1ZIOMOCTI, YaCTOTA JIUXaHHS, ap-
TepiaJIbHUH THCK Ta pPiBeHb CEUOBHMHH B KpoBi. Kpim
TOTO, PO3IIIANAIOTHCSA AJbTEPHATUBHI IIKAJIU, TaKi K
PIM2 Ta PRISM, siki MOXyTb OyTH KOPHCHHMH Y CTpa-
TUdiKkamii nitei 3 TsokkuM nepedirom [T [8].

JlabopatopHi AOCTIHKEHHS TOTIOMAararoTh BU3HA-
guTH TSOKKICTh [II'TI Ta nmporno3. [Tigsummeni pisHi C-
PEaKTUBHOTO OiJIKa Ta MPOKAIBIUTOHIHY € KITIOYOBHMH
MoKa3HUKaMHu OakTepianbHOi iHdekmii [9]. PiBeHs ak-
taty, D-numepy ta NT-proBNP Takoxx MOXyThb ciy-
KUTH TPOTHOCTUYHHMH MapKepaMH TSIKKOCTI Tepe-
0iry nmosanikapHsHO1 MHeBMOHii y niteit[10].

Penrrenorpadis rpyHOI KIITKH € CTaHIapTHUM
METOJIOM [1arHOCTHKH, NpoTe i1 1HPOPMATHBHICTD y
BH3HAYCHHI TsHKKOCTI oOmexena [11]. Komm’rorepna
ToMorpadist Ta yJIbTpa3ByKOBE IOCIHIIPKEHHS JEereHb
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MOXYTb BHUSIBUTH KOHCOJIIALIIO JIET€HEBOI TKaHWHHU,
TUIEBPAIbHUH BUITIT Ta 1HIIT O3HAKH TSKKOTO TIEpeOiry.
V3] nmereHs crae Bce OUIBII TOMYJISIPHUM 3aBISKH
CBO{if IOCTYIHOCTI, BiICYTHOCTi IPOMEHEBOTO HAaBaH-
TaXXEHHSI Ta MOYIIMBOCTI BUSIBJICHHS CYOIUIEBpATIbHUX
iHdinbTpariB Ha paHHiX cTamisx [12].

BucnoBkn. Ominka Tspkkocti IIT'TI y miteit mo-
TpeOye KOMIUIEKCHOTO ITiIX0/1Y, 10 BKITIOYAE KITIHIYHI,
Ja00paTopHi Ta IHCTpyMEeHTanbHI MeTtonu. Bukopu-
CTaHHs LIKaJ TSHKKOCTI, O10MapKepiB Ta Cy4acHHX Me-
TOJIB Bi3yamizalii MOXe MOKPAIIUTH J1arHOCTUKY Ta
nmikyBanHs I[II'TI y nmiteir. [Momameimi mociiTKeHHS
HEOOXiIHI I Balifamii HOBUX IMiAXOIIB Ta PO3POOKH
TIEPCOHATI30BaHUX CTpPATETid JIKYBaHHS 3aJICKHO Bif
PIBHS TSHKKOCTI 3aXBOPIOBAHHS.
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FEATURES OF THE MANAGEMENT OF PATIENTS WITH ALAGUILE SYNDROME.
PATHOGENESIS OF THE DISEASE (LITERATURE REVIEW)

Anomauisn:

Cunopom Anazina (Alagille syndrome, ALGS) — ye pioxiche, mynomucucmemme aymocomMHo-00MIHAHMHE
3aXBOPI0GANHS, WO XAPAKMEPUIYEMBCS NEPEBAICHO YPAIICEHHAM NEUIHKU 3 PO3GUMKOM XPOHIUHO20 X0ecmasy, d
MAKOIAC YPANCEHHSIM CepYeso-cyOUHHOL, cKelemHoi, ounoi ma ceuosudinshoi cucmem. Hozo nowupenicms oyinio-
emvcs sk 1:70 000—1:100 000 nosonapoOdicenux, 00Hax uepes apiadenbHiCme KAIHIYHOT KAPMUHU 30X80PHOBAHHS
MOdHCe 3aTUUAMUCH Hedla2HOCMOo8aHuM abo diacnocmyeéamucs nisHo. Y Oinvwiocmi eunaokie Anaeine-cunopom
nos’azanuil i3 mymayiamu 6 2eni JAGI, piowe — NOTCH2, wo 6xodsams 0o easicnusoeo embpiozenemuutoco
winsaxy Notch-cuenaniney, kpumuunozo ona popmyeanns srcosunux npomox. Came nOPyuleHHs 8 YbOMY ULTAX) Jle-
arcams 8 0cHOGi xonecmamuunux nposgie ALGS, sxi Hepioko eusensiomsbcs we 6 2pyonomy eiyi [1,2].

Abstract:

Alagille syndrome (ALGS) is a rare, multisystem autosomal dominant disease characterized primarily by
liver involvement with chronic cholestasis, as well as cardiovascular, skeletal, ocular, and urinary system
involvement. Its prevalence is estimated at 1:70,000-1:100,000 newborns, but due to the variability of the clinical
presentation, the disease may remain undiagnosed or be diagnosed late. In most cases, Alagille syndrome is
associated with mutations in the JAG1 gene, less often NOTCH2, which are part of the important embryogenetic
Notch signaling pathway critical for bile duct formation. It is precisely these abnormalities in this pathway that
underlie the cholestatic manifestations of ALGS, which are often detected in infancy [1,2].

Knrouoei cnosa: xponiunuil xonecmas, xonaunzioyumu, mymayii, zen JAG 1, cenna mepanis, mpancnianmayis
NeyiHKU.
Key words: chronic cholestasis, cholangiocytes, mutations, JAG1 gene, gene therapy, liver transplantation.

Cunnpom Anarins (Alagille syndrome, ALGS) —
[[e MYJIBTHCUCTEMHE T€HETHYHE 3aXBOPIOBAHHS, SIKE
HalJacTilie MNpOSBISIETHCS XOJECTATUYHHMHU TOPY-
MICHHSIMY TIEUiHKHA BHACJIIIOK Tinoriasii abo BigcyTHO-
CTi MDXKYaCTOYKOBHUX XKOBYHHX IIPOTOK. Breprre omu-
canuit y 1975 poui JI. Anarinem, Lieif CHHAPOM HOE-
HY€ renatoOiniapHi, CeplEeBO-CYANHHI,
odranbMoIIOriuHi, CKeNeTHI Ta KpaHiodariaabHi aHO-
Mmayii. Yactora 3aXBOPIOBaHHS CTAHOBUTH MPUOIM3HO

1:70 000 HOBOHapomKeHNX. OCHOBHI MOJIEKYISIPHI HO-
PYILICHHS CTOCYIOThes MyTauii y renax JAG1 Ta piare
NOTCH2, 1o BXOAATh 10 CHTHAIBHOTO IUIsIXy Notch
[1].

KiacuuHoto kiiHiuHOIO 03HaKo0 ALGS € HeoHa-
TaJbHAH XOJIeCTa3 i3 BHCOKMM pIBHEM TraMMa-Tiy-
TaMiaTpaHcdepasH, kUil npucyTHii y 85% nawieHTiB
i moB’s3aHMi i3 cBepOJIsTUKOIO0 Yy 74% mawieHTiB.
VYcknasHeHHs,, BTOPHHHI XOJIECTa3y, € BaXXKHUMHU B
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pPaHHbOMY JUTHHCTBI Ta BKIIOYAIOTH NE(ILUT >KUPO-
PO3YMHHUX BiTaMiHiB, 3aTPUMKY POCTY Ta CIIOTBOPIO-
1091 KCAaHTOMH. Y Cy9acHY €MoXy 3 JOCTYIHHM T'cHe-
TUIHAM TECTYBaHHAM OiOIICis IMEeYiHKH Oiiple He Mo-
TpibHa mus miarHocTmkm ALGS. Ilpore Hecraua
BHYTPIIITHBOIIEYiHKOBUX KOBYHHX IIPOTOK, X0Ya 1 HE €
rmatoruoMoHIYHuUM W1t ALGS, 3anumaersest HaiO1IbII
XapaKTEpHOIO TICTOJIOTIYHOI0 O3HAKOIO LHOI'0 3aXBO-
proBaHHs [2].

Ki1r0ou0BUM nmaToreHeTHYHUM MEXaHi3MOM XoJiec-
TaTUYHOTO ypa)KeHHS MEeYIHKK NPU CUHAPOMI Ajarins
€ 3HIDKeHHS a00 BiICYTHICTb PO3BUTKY BHYTpIIIHbOTIIE-
YiHKOBHX MI)KYaCTOYKOBUX YKOBYHHX MPOTOK. MyTarii
B JAG1 mnopymyrors curHampHHH murax Notch, skuit
KPUTHYHO BaXUIMBUH 111 (opMyBaHHS >KOBYHOI CH-
CTeMH IIiJ 9ac eMOpiorene3y. BHacmigok mporo mopy-
IIyeTbesl qudepeHIianis XOJaHTioOnuTiB, 0 MPU3BO-
JUTH 10 BHYTPIIIHBONIEYiHKOBOI X0JIECTa3HOI KapTHHHU
[3].

3HM)KEHAa EKCKpeLisl KOBYi Bele N0 3aTPUMKH
JKOBYHUX KHCJIOT, OinmipyOiHy Ta TOKCHYHUX MeTa-
OoJIITIB y rematonurax, Mo iHINiIOE 3amajibHi peakuil,
($i0po3 Ta, B OKpEMHX BUIAJKaX, PO3BUTOK OlJ1iapHOTO
1upo3y. CymyTHIN NpypuT, cTeatopest, eIyt Kupo-
PO3UMHHHX BiTaMiHIB — XapakTepHi KIiHIYHI
HACIT KM XPOHIYHOTO XoJecTasy [4].

[lewiHKOBI CHMITOMH 3a3BHYail ICOIOTYIOTH Yy
TIePIITi MICSIIi )KUTTA 1 BKIIOYAIOTh: IEPCUCTYIOTY KO-
BTSHHIIIO, TIITOXOJIIYHUI a00 aXOJIYHHM CTiNElb, XO-
jectaz 3 cBepOexeM (IMPYPHUTOM), TeHaTOCIDICHOME-
rajito, o3Haku NedinuTy >KUPOPO3YMHHHUX BITaMiHIB
(ocobmuBo A, D, E, K) [3,4].

Kpim neuinkoBux cuMiTomiB, y 90% oci6 3 ALGS
BUSIBIISIIOTBCS CEPLIEBO-CYIMHHI aHOMAJTIT - IIEPEeBaYKHO
nepudepruHuii cTeHo3 JereHeBoi aprepii abo Terpa-
noris ®amno. [HIII MO3ameviHKOBI O3HAKH: XpeOIeBi
aHoMmaimii (ocobmmBo butterfly vertebrae), 3anmmiit
eMOpIOTOKCOH (ITaTOTHOMOHIYHA O TaIBMOJIOTIYHA
03HaKa), kpaHiodariamsHi ocobmuBOCTI (“TpUKyTHE”
o0muyus) [5].

lematonemonspua  kapumaoma  (I'LHK) e
piIKicHHMM, alie BXJIMBUM yckianHeHHIM ALGS, sike
MO€ PO3BUHYTHCS B IUTHHCTBI 200 B IOPOCIOMY Billi.
Jlesiki JOCITIIKeHHST BUCYHYJIM TIIOTE3y PO HOro po-
3BHTOK SIK HACJIiJIOK IIEPCUCTYI0UOro Xouiecrady. [Ipore
nojaneini mosimomienHs npo 'K y mamientiB 3
ALGS 6e3 siBHOT MaTOJIOT11 NEYiHKK CBiAYaTh PO MOXK-
miBui 38’5130k Mk ALGS i I'LIK uepe3 BrpydaHus B
curnanbHui nosix Notch. AGeparii B Mexxax IIbOTO BHU-
COKOKOHCEPBATHUBHOT'O IILIIXY BXkKe Oyim 1obpe omu-
caHi B IHIIMX (pOpMax 3JI0SKICHUX IyXJIMH TBEPAUX Op-
raHiB, TaKMX K paK MiAIUTYHKOBOI 327031, MOJIOYHOT
3JI031 Ta S€YHUKIB. Y medinni numsx Notch Bimirpae
BaXXJIUBY POJIb y MEYiHKOBIN KIITHHHIN Audepenianmii,
sKa B yMOBax IMporpecyrdoro ¢pidpo3y Moxke npu3Be-
CTH 10 nyxiuHoreHesy ta nporpecyBanHs ['TIK. Jlns
MiATBEPKSHHS 11i€1 HOBO1 Teopii HeOOXiaHI MoAANbIIIi
JTOCITiKEeHHs [6].

JiarHo3 cuHApoMY Alariis BCTaHOBIIOETbCS HA
OCHOBI HOEJTHAHHS KJITHIYHUX, MOP(OJIOTIYHKX 1 reHe-
THYHUX JaHuX. Ha Oioximii OyxyTs crocrepiraTucs:
MiJBUICHWH PpIBEHb KOH IOrOBaHOro OinipyOiHy,
skoBuHHMx Kkucior, [I'T'TII. Biomcis mediHkM IOKaxke

HaM: 3MEHILIEHHs a00 BiJCYTHICTh MIDKYaCTOYKOBHX
YKOBYHHUX TIPOTOK, MOpTanbHuH PiOpo3. ['eHeTHUHE Te-
cryBaHHs: BuaBieHHs Mytaniii JAGLl abo NOTCH2.
Y3]1 opraniB yepeBHOI HOPOKHUHH, eX0Kapaiorpadis,
pentrenorpadist xpedra, 0hTaTbEMOCKOIIiST BUKOPHCTO-
BYETHCS IJIs BUSBJICHHS MYJIbTHCUCTEMHHX O3HaK. [7].

JlikyBaHHS CHHIpOMY AJariis cHpsMOBaHE Ha
YCYHEHHS CHMITOMIB XojlecTa3y, MNpoQiaKTUKy
YCKIIaJHEHb Ta TIIOKPAIIEHHS SKOCTI JXHUTTS. BoHO
BKJIIOYA€E SIK MEIUKaMEHTO3Hi, Tak 1 XipypriuHi BTpy-
YaHHS.

MenukaMeHTO3Ha Tepamis BKIIOYae B cebe 3a-
cTocyBaHHS ypcone3zokcuxoineBoi kuciotu (YIAXK)
JUTS IOKpaIeHHs xoB4oBHAUIeHHS (20—30 Mr/KT/000Y
mepopaibHo). PudamminuH 3HIDKYe CBEpOK MUITXOM
igaykmii ¢pepmentiB medinku (5—10 mr/xr/mo0y). Xo-
JIECTUpPaMiH  3aCTOCOBYETBCA A 3B SI3yBaHHSA
YKOBYHHX KHCJIOT B KHIIeUHUKY. DeHobapOiTan B CBOIO
Yepry CTUMYJIIOE >KOBUOBHIIJICHHS. 3aMiCHa Teparis
Bitaminamu A, D, E, K (3ay1e:xH0 BiJ CTyIeHs Maibad-
copomii) [8].

VY pasi pedpakTepHOro xonecrasy abo mopTaibHOL
rinepreHs3ii mokasaHa TpaHCIUIAHTALlis TE4iHKU. Y BUO-
pPaHMX BHUIAJKaX — XOJCIIMCTOEIOHOCTOMIs abo iHIIi
JpeHYIoUi omeparlii, OJHaK iX e(peKTHBHICTH 0OMeKeHa
[9l.

Takox cepell OMISHYTUX JITEpPaTYpHHX IKepeln
MOYMHAIOTH 3aiiMaTH CBOE MicIie MEPCIIEKTUBHI METOIN
JKyBaHHA, HaNpHUKIaL, 3actocyBaHHs FXR-aronicris
(obeticholic acid) — y ¢a3i mocmimkens. ['enna Te-
pamisi, cnpsiMmoBana Ha kopekmito JAGLl abo mo-
nudikaiiro ekcrpecii iHIMX KOMIOHEHTIB Notch-
UUIAXYy — T[EPCHEeKTHBHA, ajie Ie HEeAOCTYyIHA
KiiHivHO [10].

BucnoBok: Cunzmpom Amarinsg — piAkicHe, ane
KIIHIYHO BaXIJIMBE 3aXBOPIOBAHHA, sKe NOTpedye
MYJBTHIUCIHIDTIHAPHOTO MiAXOTy JO JIarHOCTHUKHU Ta
JiKyBaHHA. [ THOOKE PO3YMIHHS MAaTOTCHETHYHHUX Me-
xaHi3MiB xonectasy mpu ALGS no3Bossie 00patu ajiek-
BaTHY TEpAIIilo, 0 CYTTEBO BIUTUBAE HA SKICTH 1 TPH-
BJIICTh JKUTTS NauieHTiB. [lepcrieKTHBHUM HaIpsM-
KOM € PO3BUTOK TI'€HECTUYHO TapreéToBaHUX MeTOI[iB
Teparii, 0 BIUITMBAIOTh Ha CUTHAIBHUI 11X Notch.
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KJIMHUYECKOE 3HAYEHUE JE®UITATA IIUHKA JIJIs1 3I0POBbS JIETEM

Ermanov R.T., Khudaerova M.B.

CLINICAL SIGNIFICANCE OF ZINC DEFICIENCY FOR CHILDREN'S HEALTH

Annomauusn

Croorcrno nepeoyeHums pojib YuHkKa 6 0OMEHHbIX npoyeccax u (j)yHKquHupoeaHuu opeaHusma, xonb OHA U
HE Ha Cl1yxy, KaK poJjb Kajaus, KalbYusl u qbocqbopa. Omcymcmeue IMoO2o 6AIHCHOSCO MUKPpOITeMeHma mooacem
cmantsv npuquﬂoﬁ Hapyuienus pocma u paseumust ()emeﬁ, annemuma, ympadueaenics noszoueHHa}lpa6oma Kootcu

KAaK OCHOBHO20 opeana 3awumaol.
Abstract

It is difficult to overestimate the role of zinc in metabolic processes and the functioning of the body, although
it is not as well-known as the role of potassium, calcium and phosphorus. The absence of this important microele-
ment can cause disruption of growth and development of children, appetite, and the full functioning of the skin as

the main organ of protection is lost.

Kniouesnvie cnosa: nexauecmeennwiil mosap, npooaeey, 2apanmutiHblil CPoK, HeOOCMAamoK moeapa, moseap
Key words: poor quality goods, seller, warranty period, product defect, goods

Hedunut unHka (Zn) — 3TO OTCYTCTBUE NOCTa-
TOYHOTO KOJIMYECTBA MHHEPAJIBHOTO IMHKA IUIS OA-
Jep>KaHMs 3/I0POBBsI UesioBeKa. LIMHK Urpaer BaxkHEH-
IIyIO POJIb B OPTaHU3ME UEIIOBEKA U SBILIETCSI BTOPBIM
(mocne xene3a) Hanboee pacIpOCTPaHEHHBIM U 3Ha-
YMMBIM MHKPORJIEMEHTOM. Zn OTBEYACT 32 POCT | Pa3-
BUTHE KOCTHOHM U MBIILIEYHOW TKAaHEH, IPUHUMAET y4a-
cTre B ()OPMUPOBAHUH NOJHOLEHHOTO HIMMYHHOTO OT-
BETa, CEKPETOPHON AaKTHBHOCTH CaJbHBIX JKeJle3, a
TaKXKe MOJAEP)KaHUH 3J0POBbS KOXKH, BOJIOC, HOTTEH,
3y0oB. Kpome Toro, mHK oOecrieunBaeT HOpPMaJIbHYIO
paboTy MO3ra, CTUMYJIHPYET YMCTBEHHYIO aKTHBHOCTh
W TIPOILIECCHI 3alIOMUHAHUS, CIIOCOOCTBYET mpoleccam
pereHepanyn U 3aXKUBJIICHUS paH, HEOOXOANM Ui pe-
rymupoBanus 6omnee 300 pepmeHTOB. DTH (epMEHTHI
AKTHBHO PETYJIUpPYIOT paboTy HEPBHOM CHCTEMBI, 00-
HOBJIIOT TIPOIECCHl B KOCTHOW TKaHH, y4acTBYIOT B
npouecce numeBapeHus. Ho gaxe 3THM BHYIIUTEINb-
HBIM CITICKOM POJIb ITMHKA B HOPMAJIBHOM (DyHKIIMOHHU-
pOBaHMU OpraHu3Ma JeTed He 3akaHuuBaercsa. [{uHk
CIOCOOCTBYET YCBOCHHUIO BUTAMHHA A, ero Tpanchop-
MaluH B akTUBHYIO opmy. B Tanneme ¢ BUTaMuHOM
B6 u B9 mmHK HOpManu3yeT W peryimpyeT pereaepa-
IIHOHHBIE TPOLECCHI KOXKH U CIU3UCTBIX 000JI0YEK.

['maBHBIN UCTOYHMK LIMHKA JUISL YEIOBEKa — IHIIA.
Haubonee GoraTbl 3THM MHUKPO3JIEMEHTOM TOBSIMHA,
NIeYeHb, MOJIOYHBIE U MOPCKHE ITPOIYKTHI (YCTPHUIB,
MOJUIIOCKH), @ TaKXXe KPYIIbI, OPEXH, CeMeHa MOCOJI-
HEYHHMKa U HEKOTOpBIE OBOILIHM (MOPKOBB, FOPOX, IIITH-
Hat). HemocTaTok muHKa pa3BUBaeTCs BCISACTBUE

HEJIOCTaTOYHOTO TOCTYIUIEHUS IIMHKA C IHIIEH,
MOBBIMIEHHBIX (pr3mosorndecknx moTpedHocTell (B
MITaJIeHYeCTBE, IIOAPOCTKOBOM BO3pacTe, BO BpeMs Oe-
PEMEHHOCTH M KOPMIJICHHS TPYABIO), M3-3a CHIKCHHUS
YCBOSIEMOCTH, TIpM YCKOPEHHOM BBIBEJICHUH IIMHKA M3
OpraHusMa.

Jlaxxe morpaHuyHasi IIMHKOBAsi HEJAOCTATOYHOCTH
WM HapymeHHEe OUHKOBOTO MeETabonu3Ma MOTYT
AMETh 3HAYUMEBIC HeOJIarONPHUSATHBIC TOCIEACTBUS IS
310pPOBBSL.

% Pa3sHOBMIHOCTH NpPOSBICHUN AcHIMTA IHU-
HKa

# HenocTaTox IMHKA XapaKTEPU3YETCS CIEMYIO-
[UMU TPOSIBICHUSMU:

% HapyIICHHEM POCTa, BKIIOYas BHYTPUYTPOO-
HBIN niepuon;

% JUINTENILHBIMHU TOJIOBHBEIMH OOJISIMHU;

% HapyIICHUAMH CHa;

% OBICTPOH YTOMIIEMOCTBIO;

% 3aJepKKOI MOIOBOTO CO3PEBAHMS M THUIIOTO-
HaJU3MOM Y JIeTel;

% MMMYHHBIMH HapyIIEHHAMH (pELHIHBHPYIO-
IMMHA WH()EKIUAMU, THEBMOHUSMH U IIp. );

% CHHIPOMOM pa3IpakeHHOrO KHMINECYHHUKA,

% OCIOKHEHUAMU OEPEMEHHOCTH (TPEXAEBPE-
MEHHBIMU POJAMH, AaHOMAJIMSIMU Pa3BUTHS IIJI0/Q);

# MIOTeHIMeEl, APEKTUIILHOU AUCHYHKIINEH;

% YXY[LUIEHHEM KaueCTBa 3PEHHS HOUBKO U B CY-
MEpKHU, MAKYJISIPHOM JIeTeHEpALMEH;

% YXYILUIEHHEM COCTOSHUS KOYKHOTO IOKpOBA,
HOT'TEH, NOBBIIIEHHBIM BbINIaJICHUEM U JOMKOCTHIO BO-
JIOC, aJIOTICIHEH;

% CHIDKEHHEM alIeTHTa, HeoObACHUMOM IOoTe-
peil Beca;

% aJUlepruvecKuMH 3a00JICBAHMAMH, BKIFOYAs
aTONIMYECKUH 1epMAaTUT;

% HapylICHHEM BKYCOBOI YyBCTBHUTEILHOCTH M
OOOHSHHUS;

% TPOJOIKMTENLHEIM 32KHBICHUEM PaH.

%+ B03MOXHBIE MPUYMHEI APUIINTA IUHKA

+ HemocTarouHoe nmoTpedneHne MUHKA ¢ MUIEH
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Bo3zpacr pedenka
HopMma nuHKa B CBIBOPOTKE KPOBH

0 — 4 mecsrma
65-137 mr/mn

4 mecsma — 1 ron
65-130 mr/on

1-—6mer

65-115 Mr/mn

6-9 et

Jedbuuut 1uHKa yaiie BCTPEYaeTcsl Y UCTOLICH-
HBIX JIETEH U B3POCIBIX, a TAKKE Y T€X, KTO HE MOXKET
TIOJIHOLIEHHO MUTATBCS B CUITy OOCTOSITEIBCTB HIIH 00-
JIE3HU.

[ToTpebieHue MUHKA MOXKET OBITh HEIOCTATOY-
HBIM, €CJIM B PaIlHOHE MPeo0IamaroT MPOIYKTH PacTH-
TEJIBHOI'O MIPOUCXOKACHHMSI, TAKHE KaK LEJIbHbIE 3€PHA,
KOTOpBIE MMEIOT Ooliee HHU3KYI0 OMOIOCTYIHOCTH B
CpPaBHEHUH C NPOAYKTAMH >KMBOTHOTO MPOUCXOXKAE-
HUSL.

Cumntomsbl nepunuTa IMHKA y eTeid, bonpmma-
CTBO TPU3HAKOB JIe(ULIUTA LINHKA y peOeHKa He SIBJIsI-
totcs crennpuueckuMu. CXOIHBIMU CUMIITOMaMHU 00-
JIajal0T MHOTHE XPOHUYECKHE 3a00JIeBaHusl, 0COOCHHO
SHIIOKPUHHBIE HapymeHHs. PeGeHOK MOKeT Kajo-
BaThCS Ha!

% JIOMKOCTB BOJIOC M HOTTEI;

% BBINaZIeHHE BOIOC;

% CyXOCTb H IIETyIIEHUE Ha KOKE;

% IUIOXO€ 3aXMBIICHHE MEJKHX PaH;

% COHIMBOCTG HIM OECCOHHHI, IUIOXO€ Ha-
CTPOEHUE;

4 yXy[ueHue ciayxa, 3peHus (0COOEHHO B TEM-
HOTE) W/WUITH OOOHSHHS.

Ecnu peub uper o MIKONbHUKE, Y HErO MOSBIIS-
FOTCSI SIBHBIE TPYAHOCTH C KOHIICHTpAINe BHUMAHUS U
3allOMHHAaHNEM HOBOTO MaTepuana. ¥YCIeBaeMOCTh
pe3ko nazgaer. Y AeTel AOLIKOJIBHOTO BO3pacTa BO3HU-
KaeT 3a/iep>KKa YMCTBEHHOI'O U HEPBHO-TICUXHUYECKOTO
Pa3BUTHSA: MOSBISIIOTCS TPYAHOCTH C OCBOCHHEM HO-
BBIX HAaBBIKOB WJIH JTaXKe perpecc (oOpaTHOE pa3BUTHE)
YK€ CYLIECTBYIOUIMX yMeHUH. B mogpocTkoBoM nepu-
oJie Te(UIHT IIITHKA MOXKET CTaTh MIPHYMHOMN 3aMe]ie-
HHUS TIOJIOBOTO CO3PEBAaHMSA, KOTOPOE BBIABISAETCS B
X0J1e CKPUHHUHTOBBIX METUITUHCKUX OCMOTPOB.

HexBaTka muHKa y MajJeHBKOTO peOCHKa CTaHO-
BUTCSl NPUYMHON TSKENBIX HapylleHud. B mepByto
o4epeib, 3TO THKEIBIN IICOPUA30MIOT00HBIN IEPMATHT,
MIPOSIBIISIONTNICS CHIBIO B 00JACTH T€HUTANHH, SAT0-

Boszpacr pedenka
HopMma nuHka B CbIBOPOTKE KPOBH

0 — 4 mecsma
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JIML, BHYTpeHHeW noBepxHocTH Oenep. Takxe HaOmo0-
JaeTcs 3aMelUieHHe (QU3MYECKOTO pPa3BUTHUS, PE3Koe
ociabjieHue UIMMYHUTETA, YacThle HHPEKIIMOHHbBIE 3a-
OoneBanusi. CoctosiHne TpeOyeT THIaTeNbHOM AnarHo-
CTHKM U BOCIIOJIHEHHS 3a11laCOB MHKpPO3JIEMEHTa B Op-
ranusMe. [Ipn4rHBI BOSHUKHOBEHUS AeHUINTA IINHKA
y pebenka

LIyHK mocTymaeT B OpraHu3M C IHIIEH U BCachiBa-
eTcsl, MIPEUMYILECTBEHHO, B HAYaIbHBIX OTAENAX KH-
[IeYHUKa (IBEHAAATUIICPCTHON M TOLIEH KHIIKE).
BriBeieHHEe MUKPOJIEMEHTa MPOUCXOAUT C KajloM U
Moyoit. Yamie Bcero, HexBaTKa I[MHKA pa3BUBAETCS y
pebenka npu HecOaTaHCUPOBAHHOM MUTAHHH.

3akJrouenue: BeeneHne npopunaktu ocooeHHO
TOJIBEP KEHBI 3TOUM MpobiieMe JAeTH, KOTOPhIE MO TOH
WM MTHOW NTPUYMHE NPUIEPKUBAIOTCS BEr€TapHaHCKON
WIN BETaHCKOH JTMETHl M HE MOJydYaloT JAOCTATOYHOE
KOJIMYECTBO MPOYKTOB )KHBOTHOTO MPOHUCXOK/ICHHS.

Taxoke mpuanHOI feduiyra MOTyT CTaTh:

v’ IpyIHOE BCKapMIIMBAHKE B BO3PACTE CTApIIE 6
MecsineB 0e3 BBEACHUS IPUKOPMa;

v’ 3a001€BaHUs KENYIOUHO-KUIIEUHOTO TPAKTA;

v [IpUEM MOYETrOHHBIX CPEJICTB;

v\ TSDKeJble CTPECCOBBIE CHUTYAIlMH, CHUIIbHBIE
TPaBMBbI, OXKOTH;

v' HeKoTOpble MHPEKIMOHHEIE 3a00IEBaHNS;

v caxapHblii quaber;

v CepIOBUIHO-KIETOYHAS AHEMUS;

v’ 3]I0KaueCTBEHHBIE OITyXOJIH;

v’ 3a00JeBaHUs [IEYCHHU U [IOYEK;

v HEIOCTaTOYHOE KOIMYECTBO MUKPOAIEMEHTA
B OpraHn3Me Marepy BO BpeMsi 0epeMEHHOCTH.

OCHOBHOW MeTO/ TNPO(QUIAKTUKY HAPYIICHHH,
CBSI3aHHBIX C HEJAOCTATKOM ITMHKA — 3TO oOecriedueHne
MOJTHOLIEHHOTO TUTAHUS Majblia. PekopacMeHbl Mo
COJIEPKAHUIO MHUKPODJIEMEHTa: MOPEIPOAYKTHI, MICO:
TOBS/IMHA, STHATHHA, CBUHWHA, KYpHIa, HHJCHKA, IPO-
LICHHbIC 3€pHA IMIICHUIIbI, IIIHHAT, CEMEHa THIKBBI,
KYH)XyTa, [TOJICOJTHEYHHKA, JIbHA, OPEXH: KEIIbIo, KeJl-
POBBIE, NIEKaH, MUH/IANb, TPELKHH;
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Ecnu peysr naer o HOBOPOXKIEHHOM, TO HEOOXO-
JVIMO BBOJUTH IPUKOPM B COOTBETCTBHHU C BO3PACTOM,
a TP HEBO3MOXKHOCTH 3TO CIENaTh, HCIIOJIB30BATh
CHeIUaIbHbIE CMECH, COJIEpPIKaINe MUHEPAI B JOTOJI-
HEHHUE K TPYJHOMY MOJIOKY. DTO aKTyaJlbHO IOCIE JI0-
CTIDKeHHS pebeHKOM Bo3pacTta 6 MecsiieB. Taxxke Tpe-
OyeTcsi CBOEBPEMEHHO JICYHUTh 3a00JIeBaHMs M COCTOS-
HHS, KOTOpbIE MOTYT IIPUBECTH K HEXBaTKe
MHKpO3JIEMEHTa. Ba)kHO MOMHHUTE O CyTOYHOH HOpMeE
[IMHKA U1 JETEeM.

OHa 3aBHUCHUT OT BO3pacTa.

Bynymeit mame HeoOXoauMo yaensiTh ocoboe
BHHMaHHE CBOEMY IMTaHUIO, BEJb B IIEPHO/] BHIHAIIN-
BaHU peOCHKa HEOOXOIUMO MOITy4aTh He MeHee 20-25
MT IWHKA KQKIBIH 1eHb. DTO 00€CIEUNT IOTHOLICHHOE
BHYTPHYTPOOHOE Pa3BUTHE MaJIBIIIA, & TAKKe MPodu-
JAKTUKY HEXBATKH MUKPO3JIEMEHTa B IIEPBBIE MECSIIBI
KHU3HU.
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BIOLOGICALLY INACTIVE GROWTH HORMONE SYNDROME IN CHILDREN: DIAGNOSIS,
TREATMENT, AND SOCIAL ADAPTATION (LITERATURE REVIEW)

Abstract

Biologically inactive growth hormone syndrome (BIGHS) is a rare genetically determined pathology char-
acterized by short stature despite normal or elevated growth hormone levels and decreased insulin-like growth
factor-1 (IGF-1) levels. The article presents a literature review on the etiology, pathogenesis, clinical features,
diagnosis, and treatment of BIGHS. The importance of early diagnosis using hormonal tests and molecular genetic
analysis, which enables timely initiation of recombinant growth hormone therapy and improvement of children's
physical and psychoemotional development, is emphasized. The article also considers the peculiarities of the so-

cial adaptation of patients with this pathology.

Keywords: biologically inactive growth hormone syndrome, short stature, somatotropin, insulin-like growth
factor-1, diagnosis, treatment, social adaptation of children.

Introduction: Growth disorders in children are a
relevant issue in modern endocrinology and pediatrics.
One of the rare but important causes of short stature is
biologically inactive growth hormone syndrome
(BIGHS), a genetically determined condition character-
ized by isolated somatotropin deficiency despite nor-
mal or elevated growth hormone (GH) levels and de-
creased insulin-like growth factor-1 (IGF-1) levels.
Early diagnosis of BIGHS is crucial for optimizing
treatment and ensuring the social adaptation of affected
children.

Etiology and Pathogenesis: BIGHS is caused by
mutations in the growth hormone gene, leading to re-
duced biological activity without affecting hormone se-
cretion. Both hormone-sensitive and hormone-insensi-
tive forms of the syndrome have been identified [3].
GH's biological activity is mediated through the stimu-
lation of IGF-1 synthesis in the liver. In BIGHS, normal
or elevated GH levels are observed along with low IGF-
1 levels. Ghrelin, which potentiates GH secretion, also
plays an important role in the complex pathogenesis of
BIGHS [2].

Clinical Presentation: Children with BIGHS have
proportionate body structures, often with characteristic
facial features such as a prominent forehead, saddle
nose, and closely set eyes [3]. In addition to short stat-
ure, patients often report headaches, weakness, fatigue,
impaired attention and memory, and frequent viral in-
fections. Growth retardation typically exceeds 2 SD be-
low the age norm, with a low growth rate (1-4
cm/year). The syndrome significantly impacts psy-
choemotional health, contributing to low self-esteem, a
predisposition to depressive disorders, and difficulties
in social adaptation [1].

Diagnosis: BIGHS diagnosis is based on hormonal
testing showing normal or elevated GH levels in phar-
macological stimulation tests, accompanied by low

IGF-1 levels [2,3]. A key diagnostic tool is the four-day
GH sensitivity test, which reveals more than a two-fold
increase in IGF-1 levels [3]. In complex cases, molec-
ular genetic testing is recommended to detect mutations
in the GH gene.

Treatment: The main treatment approach is the ad-
ministration of recombinant growth hormone (rGH) at
a dose of 0.033-0.05 mg/kg/day [3]. Early initiation of
therapy improves growth response outcomes. In cases
of early or precocious puberty, a combination of rGH
with  gonadotropin-releasing hormone analogues
(GnRHa) is used to extend the growth period and im-
prove final height [1,2]. Thyroid and adrenal functions
are typically preserved, but regular monitoring during
therapy is required.

Prognosis and Social Adaptation: With timely di-
agnosis and appropriate treatment, children with
BIGHS can achieve normal or near-normal final
height[1-3]. Treatment also positively affects the psy-
choemotional state and social adaptation, reducing the
risk of inferiority complex and social maladaptation.

Conclusions: Biologically inactive growth hor-
mone syndrome is a rare but significant cause of short
stature in children. Comprehensive evaluation includ-
ing GH and IGF-1 measurements and sensitivity testing
is required for diagnosis. Treatment with recombinant
GH, combined with GnRHa when necessary, substan-
tially improves growth outcomes and psychosocial ad-
aptation. Early detection and management are key to
ensuring normal physical and emotional development
in affected children.
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PREFECTION OF ARTERIAL HYPERTENSION IN THE RURAL POPULATION

Abstract

It is well known that arterial hypertension (AH) ranks first in the structure of the prevalence of diseases of
the circulatory system (CS) and is an important cause of disability in the population. In addition, AH and its
complications cause not only severe medical consequences, but also significant material damage to society. There-
fore, today it is recognized that the most promising direction for reducing the incidence of AH and other CS,
disability and mortality from them is primarily primary prevention, which is based on the elimination of risk fac-
tors or reducing their impact on a person, the formation of a healthy lifestyle as the most important means of

primary prevention of AH and its consequences - CS

Key words: arterial hypertension, prevention, rural population.

Given that primary prevention should prevent the
occurrence of diseases and is aimed at a conditionally
healthy organism, its technologies include measures to
influence factors important for the human body. Im-
portant are measures aimed at forming a healthy life-
style (HLM), that is, at awareness of the need for active
activity of the individual (society) to preserve and im-
prove their own health [4; 8].

The main goal of promoting HLM among the pop-
ulation is to correct behavior in a direction that ensures
and strengthens the population and individual potential
of physical health and reduces psycho-emotional stress
on the basis of their definition of the relationship with
the conditions of material and social well-being, the
presence and degree of reflection of internal, external
and behavioral risk factors [3].

In our opinion, the formation of a reasonable atti-
tude towards one's own health in citizens should be
built according to the recognized psychological algo-
rithm of the educational process - "knowledge - beliefs
- certain actions". Only one piece of information that
doctors provide to patients, without forming in them
confidence in the vital necessity of changes in habits,
lifestyle and instructive motivation for this, does not
cause appropriate purposeful actions. This conclusion
was made during the analysis of the results of our study
[3; 6].

The process of forming confidence is subject to
the laws of the formation and change of conditioned re-
flexes and has three stages in its development. At the
first stage of such a process, beliefs are unstable, have
a situational nature, at the second stage - they are more
stable, but due to the insufficient formation of the voli-
tional component are realized only in individual cases.
At the third stage, beliefs turn into principles that regu-
late human behavior in all situations. This must be done
when planning and conducting general sanitary and ed-
ucational work and on issues of the AG profile and
other CSC. Abstract education outside of a specific
connection with life and the conduct of specific tasks
does not contribute to the formation of conviction. One
should not be limited to hastily given advice. It is nec-
essary to persistently explain the need for systematic

control of blood pressure (BP), body weight, imple-
mentation of measures to normalize them, as well as in-
creasing the usefulness of physical activity in relation
to the mental limit [3; 5].

Based on the conducted studies, we have formed
means of influence that must be used by healthcare
workers in practical activities, carrying out health edu-
cation propaganda:

- at the individual level - conversations and short-
term interventions on health issues during admission,
dispensary examinations, professional examinations,
visiting patients at home, as well as handing out health
education materials (memoirs, leaflets, booklets, etc.),
answering the hotline;

- at the group level — practical classes in schools,
universities, health lectures at departments of special-
ized polyclinics, veterans' homes, health and educa-
tional institutions, at the place of work, recreation or
residence of the listeners, question and answer eve-
nings, means of visual propaganda;

- at the population level — informing the popula-
tion through the mass media.

This is the algorithm we have developed and rec-
ommended for use in methodological recommenda-
tions issued in 2014 [1; 2; 3].

In any case, it is necessary to maintain general
methodological principles related to the psychological
characteristics of the perception of information — it
should have a positive character, a certain degree of
novelty, be correlated at least approximately with the
listeners' awareness of this issue, and be emotionally
colored. The advice and recommendations that we offer
are constructive, not prohibited, take into account gen-
der, age, level of education, profession and health sta-
tus, as well as socio-labor advice.

Implementation of the proposed promotion at the
individual and group levels: groups of practically
healthy individuals without risk factors or with risk fac-
tors, especially with initial manifestations of diseases.
In this case, the main emphasis should be placed on:

- in the first group - on behavior correction in order
to increase the potential of physical health close to a
safe level, prevent the occurrence of internal, external
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and behavioral risk factors (primary pre-factorial pre-
vention);

- in the second group - on behavior correction with
the purpose of completely eliminating or significantly
mitigating the action of existing risk factors for CHD
(primary "factorial profile"). It is advisable to form
groups for conducting classes and consultations based
on the presence of a specific risk factor;

- in groups for patients, it is worth focusing on
compliance with the general principles of healthy life-
styles with the purpose of extending the period of stable
remission of the existing pathology and preventing re-
lapses, determining drug treatment, the frequency of
communication with a doctor, the possibilities of self-
regulation of behavior depending on well-being, as well
as on signs in which it is necessary to urgently consult
a doctor for secondary prevention technologies.

Heads of government agencies, enterprises, insti-
tutions and establishments of all forms of ownership
and public organizations know that medicine is not able
to independently compensate for the negative impact
on humans of adverse external, internal, behavioral and
socio-economic risk factors for the occurrence of
chronic diseases, that success in preventing them can
be achieved with a comprehensive approach to solving
problems related to creating prerequisites and forming
a healthy lifestyle in broad segments of the population.
They realize that without their active participation it is
impossible to achieve positive changes in the level,
quality, style and way of life of both the population as
a whole and regions, territories, its individual groups at
the place of work, study, residence.

Communication between doctors and patients dur-
ing appointments, during their visits to the latter at
home creates conditions for implementing sanitary and
educational measures aimed at preserving and strength-
ening their health at the individual level. No doctor can
leave a patient without recommendations for lifestyle
correction. It should be guided by people's attitude to
their own health, therefore, first of all, it should pay at-
tention to patients who are passive to their own health.
During the meeting, it is necessary to carefully explain
the main internal and behavioral risk factors for hyper-
tension (excess body weight), insufficient physical ac-
tivity, smoking, psycho-emotional stress, alcohol and
salt abuse); teach patients methods of self-monitoring
of physical health potential according to O. Pirogova
and co-authors, the level of psychosocial stress accord-
ing to L. Rieder, body weight and determine their own
degree of risk of the occurrence and development of is-
chemic heart disease according to body mass index. [3;
4;5;7].

The methods we have developed and implemented
for promoting physical activity, balanced nutrition,
non-abuse of alcohol, quitting smoking and correcting
the behavior of patients with hypertension will contrib-
ute to the preservation and strengthening of their health
potential.
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BACTERIOPHAGES AS AN ALTERNATIVE TO ANTIBIOTICS: A REVIEW OF MODERN
LITERATURE SOURCES

Abstract

The article examines bacteriophages as a promising alternative to antibiotics in the treatment of bacterial
infections, particularly those caused by pathogens resistant to traditional drugs. Special attention is given to the
mechanism of action of bacteriophages, their advantages over antibiotics, as well as the challenges associated
with their use. The article also analyzes the current state of research in phage therapy and its potential clinical

applications.

Key words: bacteriophages, phage therapy, antibiotic resistance, infections, medical application of phages.

Introduction

Modern medicine faces a critical challenge: the
rapid growth of antibiotic resistance among pathogenic
bacteria. According to the WHO, about 1.3 million
deaths worldwide each year are directly related to in-
fections caused by resistant strains. Traditional antibiot-
ics, which previously effectively treated common in-
fections, are losing their effectiveness, leading to:

e Increased hospitalizations

® Increased treatment costs

e Increased risk of fatal complications

In this context, bacteriophages — viruses that spe-
cifically infect bacterial cells — are gaining particular
importance. Discovered at the beginning of the 20th
century, they offer unique advantages:

1. High specificity of action (infect only target
bacteria)

2. Ability to evolve alongside bacteria

3. Minimal impact on the body’s microbiome

Relevance of the research

Given the growing need for innovative infection
treatments, bacteriophage therapy emerges as a prom-
ising approach that combines:

e High efficacy against antibiotic-resistant
strains

e Excellent tolerability

e Potential for personalized therapy

Further research in this field could substantially
expand our arsenal of tools to combat infectious dis-
eases in the age of antimicrobial resistance.

Basic information about phages

A bacteriophage (or "phage") is a virus that selec-
tively infects bacterial cells. As the most abundant bio-
logical entities on Earth, their unique ability to destroy
bacteria opens new possibilities in combating infec-
tions.

Bacteriophages penetrate the host cell, use its re-
sources for their own reproduction and eventually lyse

(destroy) the bacterium, releasing new viral particles.
There are two main types of phages:

1. Lytic phages — After infection, they
immediately replicate and rapidly destroy the bacterial
cell.

2. Lysogenic (or listric) - integrate their genome
into the DNA of the bacterium and can remain latent
until certain conditions (for example, stress), after
which they enter the lytic cycle

History of bacteriophages

The first studies of therapeutic potential of bacte-
riophages is credited to Georgian scientist Giorgi Ga-
briele (1919) and French-Canadian microbiologist
Félix d'Hérelle, who coined the term "bacteriophage."
During the 1920s-1930s, phage therapy was widely
used, but the advent of antibiotics in the mid-20th cen-
tury led to a significant decline in interest.

Today, amid the global antibiotic resistance cri-
sis, bacteriophages have re-emerged as a focus of inten-
sive research.

Unlike broad-spectrum antibiotics—which indis-
criminately destroy both pathogenic and beneficial bac-
teria (e.g., gut microbiota)—bacteriophages target only
specific bacterial strains. This specificity offers critical
advantages:

e Reduces risks of dysbiosis and side effects

e Enables precise infection treatment

o Lowers the likelihood of resistance
development

Mechanism of Bacteriophage Action

The therapeutic efficacy of bacteriophages stems
from their unique ability to specifically infect and lyse
bacterial cells. Unlike broad-spectrum antibiotics,
phages exhibit high selectivity, making them promising
agents in the era of antimicrobial resistance.

Stages of the Infectious Cycle

1. Adsorption (Attachment)

The initial interaction involves:
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e Specific binding of phage receptors (e.g., tail
fibers) to molecular structures on the bacterial cell
wall

e High species-specificity determined by
protein structure complementarity

e Kinetics dependent on physicochemical
environmental conditions

2. Genetic Material Penetration

After stabilization of the "phage-bacterium" com-
plex, the following occurs:

e Injection of nucleic acid (DNA/RNA)
through specialized structures

e Destabilization of the bacterial membrane

e Translocation of the viral genome into the
host cell cytoplasm

3. Replication and Biosynthesis

This stage features:

e Recruitment of bacterial ribosomes for viral
protein synthesis

e Replication of the phage genome using host
enzymes

e Self-assembly of capsids and other structural
components

4. Cell Lysis

The final cycle phase is characterized by:

e Accumulation of mature virions (200-300 per
cell)

e Activation of holin enzymes (lysin,
endolysin)

e Degradation of the peptidoglycan cell wall
layer

e Release of progeny phages (102-10° PFU/cell)

Advantages of bacteriophages over antibiotics

Specificity: Bacteriophages have a high specific-
ity for bacteria, which allows them to act only on cer-
tain strains, without affecting other microorganisms in
the body, including beneficial bacteria. This can help to
avoid dysbacteriosis and other negative consequences
characteristic of the use of antibiotics.

Low probability of developing resistance: Bac-
teria can develop resistance to antibiotics, but due to the
rapid rate of evolution of phages, resistance to them de-
velops much more slowly. In addition, phages can
adapt to changes in bacteria, making them effective
even against mutating strains.

Treatment of antibiotic-resistant infections:
Bacteriophages can be useful for treating infections
caused by bacteria that have become resistant to antibi-
otics. This is especially important in cases of infections
caused by MRSA (methicillin-resistant Staphylococcus
aureus), Clostridium difficile, and other pathogens.

Potential for use in hospitals and surgery: Due
to their ability to be selective, bacteriophages can be
used to treat localized infections in patients after surgi-
cal operations, particularly in cases of wound infec-
tions.

Limitations and Challenges of Bacteriophage
Use

1. Limited phage selection

Bacteriophages can only be effective against cer-
tain bacterial species or strains. Each infection case
may require its own specific phage or combination of

phages, which complicates their widespread applica-
tion.

2. Risks of allergic reactions and immunity

Although phages rarely cause allergic reactions,
their use may be limited by the development of immun-
ity in patients after multiple applications.

3. Standardization and storage

The production and storage of bacteriophages for
clinical use requires strict standards. Problems with
phage stability under different conditions may become
an obstacle to their widespread implementation in med-
ical practice.

Current Research Status and Applications of
Bacteriophages

Research in the field of bacteriophages continues
actively, with increasingly positive clinical trial results
emerging in recent years. Bacteriophages have been
used to treat infections including skin infections, respir-
atory infections, gastrointestinal tract infections, and
others. In Ukraine and Georgia, experience with phage
use has been preserved since Soviet times, when spe-
cialized phage preparations were developed.

The Future of Bacteriophages in Medicine

The future of bacteriophages looks promising, as
they can become an effective tool in the fight against
antibiotic resistance. They can be used in combination
with antibiotics to increase the effectiveness of treat-
ment, as well as be used in the treatment of infections
that are difficult to treat with traditional therapy. Re-
search in the direction of bacteriophages will continue
to expand the possibilities of phage therapy.

Conclusions

Bacteriophages possess significant potential as an
alternative to antibiotics. They can solve the problem
caused by antibiotic-resistant bacteria and offer numer-
ous advantages, including high specificity and minimal
harm to beneficial microbiota. However, widespread
phage application requires addressing key challenges
related to standardization, stability, and the develop-
ment of comprehensive therapeutic formulations.
Therefore, further research in this field remains crucial
for advancing new methods to treat bacterial infections.
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CONGENITAL HEART DEFECTS IN CHILDREN WITH DOWN SYNDROME (LITERATURE
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Abstract.

The article discusses congenital heart defects in children with Down syndrome. The aspects of histological
development and the formation of defects inherent in chromosomal disease are highlighted here. Special attention
is paid to the most common pathologies, such as atrioventricular communication and atrioventricular septal defect

and their criteria and types.

Keywords: Down syndrome (DS), congenital heart disease (CHD), atrioventricular septal defect (ASD), atri-
oventricular septal defect (AVSD), ventricular septal defect (VSD), atrioventricular communication (AVC).

Introduction. Down syndrome (DS) is one of the
most common diseases of chromosomal pathology,
which is the presence of an extra third chromosome in
the 21st pair. In 2% of cases, mosaic forms are found,
that is, in the child's tissues, along with cells with a
standard set of chromosomes (46), there are cells with
trisomy 21 pairs.

Individuals with Down syndrome are character-
ized by the presence of multiple anomalies from differ-
ent body systems such as: cardiovascular, visual de-
fects, hearing defects, central nervous system disorders,
immune system disorders, hypothyroidism, gastroin-
testinal disorders, dental and oral cavity, musculoskel-
etal disorders, behavioral and mental health disorders.
It should be noted that each child is unique, and the
presence of certain manifestations may vary.

Congenital heart defects account for approxi-
mately 40-50% of children with DS. Normally, the
heart should be formed from endocardial shafts (endo-
cardial cushions), which play an important role in the
formation of septa and valves. In children with Down
syndrome, the fusion of the endocardial cushions is dis-
rupted and as a result, such defects as atrioventricular
communication (AVC), atrioventricular septal defect
(AVSD), ventricular septal defect (VSD), patent ductus
arteriosus (PDA) and tetralogy of Fallot (ventricular
septal defect, pulmonary artery stenosis, overriding
aorta and right ventricular hypertrophy) may form.

Acquired heart defects, such as mitral valve pro-
lapse with or without tricuspid valve prolapse and aor-
tic regurgitation, have also become known, which can
manifest after reaching the age of 20.

Depending on which defect the child has, the
clinic also depends.

Atrioventricular septal defect (AVSD) is one of
the most common congenital heart defects (CHDs), di-
agnosed prenatally by Doppler echocardiography
(Echo). The diagnosis of AVSD is established in the
presence of the following Echo criteria: 1. Visualiza-
tion of a common AV junction in the form of a large
opening in the middle of the heart and the absence of

the so-called “cross” of the heart in the 4-chamber pro-
jection. 2. Linear (undifferentiated) arrangement of the
AV valves in the 4-chamber projection. 3. Visualiza-
tion of a common AV valve in the projection along the
short axis of the left ventricle (LV). 4. The presence of
an inflow defect of the interventricular septum and the
absence of a primary interatrial septum in the 4-cham-
ber projection. 5. Image of an elongated and narrowed
LV outflow tract in a 4-chamber view due to an abnor-
mal location of the aortic root.

Among the associated intracardiac defects in a fe-
tus with AVC may be the following anomalies: addi-
tional left superior vena cava draining into the dilated
coronary sinus; double outlet of the great vessels from
the right ventricle; coarctation of the aorta; tetralogy of
Fallot (TF); transposition of the great arteries + pulmo-
nary artery atresia + total anomalous drainage of the
pulmonary veins; right-sided aortic arch; pulmonary ar-
tery atresia; multiple ventricular septal defects; inter-
ruption of the inferior vena cava with its continuation
into the semi-unpaired vein; total anomalous drainage
of the pulmonary veins; dextrocardia; stenosis (atresia)
of the aortic valve; ventricular inversion; partial abnor-
mal drainage of the pulmonary veins; vascular ring.

Atrioventricular septal defects (AVSD, common
atrioventricular canal; endocardial cushion defect) - a
combined heart defect that includes a defect in the atrial
septum; a single valve separating the upper and lower
chambers of the heart (instead of two valves), as well
as a defect in the interventricular septum. The follow-
ing types of AVSD have been described: 1- complete
AVSD, with a large septal defect that involves both the
atria and the ventricles, as well as one atrioventricular
valve; 2 - transitional AVSD - with a minor or moderate
ventricular septal defect in addition to the atrial septal
defect; 3 - partial DPSHM, with an atrial septal defect,
but without a ventricular septal defect, as well as a com-
mon atrioventricular valve, divided into a right and left
atrioventricular valve.

Today, specialized care for children of all ages
with congenital heart disease is provided by a wide
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range of doctors of such profiles as: ultrasound, pre-
and postnatal diagnostics, genetics, cardiology and car-
diac surgery, anesthesiology and others, whose joint ac-
tion is aimed at early diagnosis and treatment. In most
cases, children with Down syndrome can undergo rad-
ical correction of congenital heart disease and further
control of symptoms and symptomatic therapy.

Conclusion: Congenital heart defects (CHD) are
an important part of the entire set of anomalies in Down
syndrome. There is a wide range of types of CHD,
which can cause both hemodynamic disturbances and
not be accompanied by symptoms. It is possible to di-
agnose CHDs intrauterine, which allows for the choice
of therapy as early as possible.
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MEDICAL AND SOCIAL REHABILITATION FOR DISEASES AND INJURIES OF THE
MUSCULOSKELETAL SYSTEM

Anomauis.

Y pobomi npeocmasneno scebiunuii ananiz cyuacrnoeo nioxody 0o peabinimayii ocio i3 mpasmamu ma namo-
Jocigmu onopHo-pyxoeoeo anapamy. Ocobaugy yeacy npuodiieHo NoEOHARHIO MeOUYHUX, NRCUXON0STUHUX [ COYIaTb-
HUX Memo0i8 8IOHO6IeHH S, WO 3a0e3neuyioms NOKPAWeHHs YYHKYIOHANIbHO20 CIAKY NAYIEHMIE | NOBEPHEHHS IX
00 akmusHozo scumms. Posenanymo ocobausocmi ambyramoprozo emany peadbinimayii, a maKoiC 3HAYEHHs.
MYTbMUOUCYUNIIHAPHOT 83aemo0ii haxisyie y npoyeci 8ionosnents. Ingpopmayia cucmemamuzosana 8i0nogioHo
0o knacughikayii MKX, 3 ypaxysaunam 00Ka3080i npakmuxu.

Abstract.

The work presents a comprehensive analysis of the modern approach to the rehabilitation of people with
injuries and pathologies of the musculoskeletal system. Particular attention is paid to the combination of medical,
psychological and social methods of recovery, which ensure the improvement of the functional state of patients
and their return to active life. The features of the outpatient stage of rehabilitation are considered, as well as the
importance of multidisciplinary interaction of specialists in the recovery process. The information is systematized
in accordance with the ICD classification, taking into account evidence-based practice.

Knrouosi cnosa: onopuo-pyxosuii anapam, mpaema, peabinimayis, MeOuyHa 00nomo2a, COYiaIbHa aoanma-
Yist, NCUXONOSTUHA NIOMPUMKA, MIHCOUCYUNTTHAPHUL NIOXIO.
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MenuuHa Ta coniajbHa peabiiiTauist npu ypa-
JKEHHSIX OIOPHO-PYXOBOr0 amapary: MiKIHCIHU-
TUTiHApHMi miaxin.

[opymenns GpyHKIIiiT OTOPHO-PYXOBOTO amapary,
CIIPUYMHEH] SIK 3aXBOPIOBAHHSIMHM, TaK 1 TPaBMaMH, €
OJIHI€IO 3 HAWIOIIMPEHININX PUYMH THMYAcoBOi abo
CTiiKOi iHBANiTHOCTI cepe/l HacelneHHs. [X BILIMB 0X0-
IUIIOE He Jinine (Di3WYHy aKTHBHICTB, ajle W ICHXO-
JIOT1YHUH, colialbHUH, podeciitHuii 1 ToOyTOBHIA ac-
MEeKTH XUTTA marieHra. CaMe ToMy eQeKTHBHA pe-
abimiTanis MOBMHHA MaTH KOMIUIEKCHHH XapakTep i
BPaxOBYBaTH MEINYHI, ICUXOJIOT1YHi Ta COIiaibHi MO~
Tpeou.

Menuynuii KOMIOHEHT peaditiTaumii.

3rigHo 3 MKX-10, maTosorii onopHo-pyXxoBOTo
arnapary OXOIUTIOIOTHCS KOJAaMH

MO0-M99 (xBopoOH KiCTKOBO-M’S30BOT CHCTEMHU
Ta CHOJIyYHOI TKaHWHM), a Takox S00-T88 (macminku
TpaBM). HalinmommpeHimmmu cTaHaMu € 0CTE0apTPUTH

(M15—-M19), nopcomatii (M50-M54), miairii (M79.1)
Ta Hacmiaku nepenomis (T93.1).

OCHOBHMMHU  3aBJAHHSIMHU
adlmirauii €:

MeIU4HOI  pe-

® 3meHIeHHs 60JHOBOTO CHHIPOMY Ta 3ara-
JICHHS.

® BigHOBICHHS aMIUTITYAH PYyXiB y cyriiodax
Ta CHJIM M’SI31B.

® [lonepemxeHHs ycKiIaqHEeHb (HAIPUKIIAI,
KOHTPAKTYp, M’s130B01 aTpodii).

® JligBumeHHs QYHKIIOHAIEHOI ABTOHOM-
HOCTI.

e mocsraeTscst yepe3 iHAUBIAyanbHI peadimiTa-
LiffHI Tporpamw, IO BKIJIFOYAIOTH (Di3WYHI HaBaHTa-
JKEHHS, MaHyaJlbHi  TEXHIKH, MEJUKaMEHTO3HY
MiATPUMKY (HAIIPHUKIIA], MiOpEIaKCaHTH, HECTePOimIHi
MPOTHU3aIaIbHI 3aCO0H), OPTOTIENUIHY KOPEKIIito (op-
Te3H, QikcaTopu), a y CKITHAX BHIAIKAX — XipypridHi
BTpYyYaHHs (€HI0NPOTE3yBaHHs, OCTEOCHHTES TOILO).
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Pouib peadiaiTaniifHux mporpam Ha pi3HHX eTa-
nax

PeabimiTamis — 1e ckiIagHU Ta OaraTorpaHHMA
mpoIiec, KM Mae KiJlbka KIIOYOBHX €TaliB, IO 0XO-
IUTIOIOTH Pi3HI acleKTH BiTHOBJIEHHS NamieHTa. Pe-
aOlmiTariiiHa JOIOMOTa MOYMHAETHCS 3 TOCmiTami3anii,
JIe OCHOBHOIO METOIO € cTaliii3amis CTaHy MaIjieHTa Ta
3HIKEeHHs Oomro. Hactymuuit eranm — amOynaTopHe
BiJTHOBJICHHS, KOJIU MAIli€HT TOCTYIIOBO IMOBEPTAETHCS
0 aKTUBHOIO JKMTTS, aji¢ 3 IOCTIMHMM HArJsgoM
cnemiaiictiB. Ha K0oXXHOMY eTari Ba)ITUBOIO € KO-
PEKIis Ta aJanTallis JiKyBaJbHUX 3aXOJiB, 100 BOHU
BiINOBimamy (QI3UYHOMY Ta EMOIHHOMY CTaHy
MAIli€HTa, a TaKOXK WOTO 3[JaTHOCTI alalTyBaTHCS 10
3mMiH y okurri. Limi  peabimitamiiiHOro mporecy
3MIHIOIOTBCS B 3aJIEKHOCTI BiJ eTaIry: Ha MOYaTKOBIiH
cranii OCHOBHHM 3aBIJaHHAM € 3MEHIIIEHHS O0JII0 Ta 3a-
TIAJICHHSI, Ha IMi3HIIINX eTaraX — BiJHOBJICHHS PyXJIH-
BOCTI, CHJIM M’s3iB, a TaKOX MHPOQiTaKTHKA YCKIa-
HCHb, TAKHX SIK M’s130Ba aTpoQis 4u KOHTPAKTYPH.

IIcuxoJioriuba ckiaagoBa peadiairamii.

MKX-10 Bu3Hae NCHXOEMOMINHHI YCKIaTIHCHHS
micis TpaBM abo XpoHiuHoro Oodro sk F43.2 (apanra-
wiitHi posnaan), F32—F33 (nenpecusHi emizoan) ta F41
(TpuBOXHI po3nmaam). PeabimitamiiiHa mporpama Io-
BHHHA BPaxOBYBATH IIi CTaHU, OCOOIHBO B OCi0 i3 TpH-
BaJIIM OOMEKEHHAM PYXOBOi aKTHBHOCTI.

IIcuxosoriuna qJomoMora BKJIIOYAE:

® [lcuxoocBiTy marieHTa Ta HOro poaHHH.

® TlcuxOoTepameBTHYHI BTpYYaHHs (MOTH-
BalliifHe KOHCYJIbTYBaHHs, KOTHITHBHOIIOBE[IHKOBY
Tepartito).

® Po0oty 3 IOpYIIEHHSM 00pa3y Tiia.

® [liaTpuMKy y IOBEpHEHHI JI0 COLiaJIbHUX PO-
nen.

3anydeHHsT MCUXO0JIOTa 70 MYJIbTHIUCIUILTIHAD-
HOI KOMaH[I{ JOMOMArae MiJABUIUTHA KOMIUIAEHC, 3HHU-
3UTH PHU3UK BTOPHUHHUX IMCHXOCOMATHYHHMX YCKIIaI-
HCHb 1 MOKPAIIUTH 3arallbHIIA Pe3yNbTaT BiTHOBICHHS.

[ cuxouioriuna nmixTrpumka B peadiniramii

[cuxomoriuauii acmekT peabimitamii € HaI3BH-
YaifHO Ba)KITUBUM, OCKLUJIBKH TMAIIEHTH, 10 TIepeKUBa-
I0Th Oi7Tb, TPUBOTY 200 NETNPECito, 9aCTO MAaIOTh TPY/I-
HOIII B aJamnTalii 0 HOBUX YMOB XHTTs. Pi3Hi TpaBMU
YU 3aXBOPIOBAHHS OIOPHO-PYXOBOTO amapary He
TITBKH OOMEXYIOTh (Di3WYHY aKTHUBHICTB, ane W Mo-
KYTh 3HA4YHO 3MIHUTH eMmouiiHWi ctaH. Lle poOuTh
BaKJIUBOIO [ICHUXOJIOTIUHY MIATPUMKY, SIKa BKJIFOUYAE SIK
iHAMBITyaJbHY, TaK i TPYHOBY TEpAIIiio.

OpxHUM 3 ePEKTHBHUX METOJIIB € KOTHITUBHO-IIO-
BeginkoBa Tepamis (KIIT), ska momomarae marieHTamMm
3MIHUTH HETaTHBHI ITATEPHU MUCJICHHS Ta MOBEIHKH,
10 3aBakaroTh ixHboMy BimHoBieHHIO. KIIT crpuse
3MEHIICHHIO TPUBOTH, JICTIPECIi Ta CTPECy, IO B CBOIO
Yepry MoKpanrye MOTHBAIIIO MAIIEHTIB IO ITOaTBITHX
peabimitTaniiaux 3axoxiB. [IcuxosoriyHa MiATpUMEKA
TAKOK OXOILTIOE pOOOTY 3 POPMYBaHHIM TO3UTHBHOIO
o0pa3y Tina, 110 Ma€ BeJIMKE 3HAYCHHS JJIS TAIli€HTIB,
KOTP1 IEPEKUBAIOTH 3MiHU Y (PI3UIHOMY BUTIIAI ITiCIIS
TPaBM.

CouianbHa peaOiiiTamis.

[MarienTy micnst TpaBM ab0 3 XPOHIYHUMH 3aXBO-
PIOBaHHAMH CKEIIETHO-M S30BOI CHCTEMH YacTO CTHKA-
IOTBCS 3 TPYQHOIIAMH y ipodeciitHiii peanizarii, mo0y-
TOBi# akTUBHOCTI, chinkyBaHHi. Kox Z60 (comianbHi
obctaBuaN) B MKX-10 BpaxoBye 3HaUyIIICTh COIiaIb-
HOT'O KOHTEKCTY B OIIHII CTaHy 30POB’S.

OCHOBHI HaITPSIMH COLIIAJIBHOT MIATPUMKH:

® BigHOBIEHHS MpodeciifHOI MpuIaTHOCTI 460
nepeKBaiQikaris.

® Apnanrariisi )KATJIIOBOT'O IPOCTOPY A0 MOTPeO
TMarfiexTa.

® Opranizaris CynpoBiIHUX HOCIYT (COIialb-
HU NpaniBHUK, TOTIITANBHUK).

¢ [lcuxocomianpHa MiATPUMKA Ta Y4acTb Y Ipy-
Max B3a€EMOIOIIOMOTH.

Taki 3aXxomW CHOPHUAIOTH MiABHIICHHIO SKOCTI
JKUTTS, SMCHIIICHHIO MOYYTTS 130JIbOBAHOCTI Ta TIOBEP-
HEHHIO JI0 aKTUBHOI y4acTi B )KUTTi IPOMaIH.

InTerpauisi poagunm Ta coniaabHAa MIATPUMKA

ConianpHa TiOTPUMKAa € KPHUTHYHO BayKIIMBOIO
YaCTHUHOIO Tpoliecy peadimitarii. I ocobmuBo Bakiu-
BOIO € pOJib POJUHHM Y IIbOMY IPOIECi, OCKUIBKU
ONM3bKI JIIOAM € TUMH, XTO HaJae MOpaJbHY
MiATPUMKY, MOTUBYE Ta JOIIOMAarae IMaiieHTy Ha BCiX
eTanax BiJJHOBJICHHS. Y4acTh POJHMHH Yy TpoOLEci pe-
abimiTanii JO3BONSLE HE JUIIEC TMOKPAIIUTH (Pi3UUHUI
CTaH TAIli€HTa, aje ¥ MiIBUIIATH HOTO EMOIHHY
CTaOUTBHICTB. TakoX BaXKIIUBY POJIb BiIIrpalOTh TPYIH
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BucHoBkn. Jxepeia

KowmmnekcHa peabimiTaiist mpy 3aXBOPIOBaHHSX 1 1. HaB4aibHO-METOAMYHUH IMOCIiOHUK
TpaBMax ONOPHO-PYXOBOTO amapary Bkmodae moeqaa- HYDBCY (Kymar O.B. Ta in.)
HHS MEAWYHHUX BTPYYaHb, IICUXOJIOTIYHOI MiATPUMKHI 2. Meromuuni pekomenganii MO3 Ykpainu
Ta comialbHOTO cympoBony. Jlume mixaucuumutinap-  (PeabimiTamis B cucTeMi 0OXOpOHHU 3T0POB’ST)
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LEVEL OF AWARENESS AMONG ADOLESCENT GIRLS ABOUT GENITAL INFECTIONS AND
THEIR IMPACT ON GYNECOLOGICAL HEALTH (RESEARCH RESULTS)

Abstract:

Genital infections are one of the most common problems in adolescence, which directly affects the state of
gynecological and reproductive health. The insufficient level of awareness among adolescent girls about the
causes, symptoms and possible consequences of these infections complicates early detection and timely treatment,
which increases the risks of developing chronic gynecological diseases, infertility and oncological processes. The
aim of this study was to assess the level of awareness of girls aged 13-18 years about genital infections, their
impact on gynecological health, as well as to determine the attitude towards preventive measures, in particular
vaccination against human papillomavirus (HPV). The study included 96 adolescent girls who anonymously filled
out a questionnaire that included questions about knowledge about genital infections, symptoms, complications,
preventive measures and awareness of HPV and vaccination. Descriptive statistics were used to analyze the
results, and data processing was carried out using Microsoft Excel.

Keywords: genital infections, gynecological health, adolescents, awareness, symptoms, prevention,
vaccination, HPV, reproductive health, risk factors, medical examinations, educational programs.

Introduction

Reproductive health in adolescents is one of the
key aspects of the modern healthcare system.[1]Genital
infections, which remain a common problem among
young people, require special attention, largely due to
insufficient awareness and late seeking medical
care.[2]Early sexual activity, lack of knowledge about

preventive measures, as well as stigmatization of topics
related to intimate health, contribute to the
development of complications that can negatively
affect the reproductive future. [3]
Socio-demographic characteristics of participants
According to the results of the questionnaire, the
distribution of respondents by age was as follows:

|Age ||Percentage (%) ||Number of participants |
|13 years |10.42% 120 |
|14 years 111.46% 111 |
|15 years |[18.75% 118 |
|16 years [[29.17% 128 |
|17 years 111.46% 111 |

Sexual experience was reported by 46 out of 96
surveyed girls, accounting for 47.9% of the total sam-
ple. Analysis by age groups shows an increase in the
frequency of sexual experience with age:

e Among girls aged 13-14 years, 28.6% (6 out
of 21) had sexual experience.

e Inthe 15-16 age group, 45.7% (21 out of 46)
reported sexual activity.

e The highest rate is observed in the 17-18 age
group, where 65.5% (19 out of 29) of respondents have
sexual experience.

These data indicate an early initiation of sexual ac-
tivity among some adolescents, highlighting the need to
strengthen preventive measures and increase sexual ed-
ucation, focusing on safe behavior, awareness of geni-
tal infections, and preventive strategies.

In addition to analyzing age and sexual
experience, it was important to investigate the level of
awareness of girls about the signs of possible diseases.

This allows us to understand how attentive the
respondents are to their health and whether they are
able to recognize symptoms that may indicate the
presence of infections. In particular, 43% of
respondents (42 people) noted that they notice changes
in the nature of discharge from the genitals, such as
color, odor, or consistency. This indicates a certain
alertness and attentiveness to their own condition, but
46% (44 people) do not pay attention to this at all, and
another 11% (10 people) answered “I don’t know”,
which probably indicates an insufficient level of
knowledge or lack of experience in self-examination.
A similar situation is observed regarding symp-
toms such as itching, pain, or discomfort in the area of
the external genital organs. Only 48% (46 individuals)
reported paying attention to these signs, while more
than half — 52% (50 individuals) — either do not no-
tice or ignore such symptoms. This may be related to
both low awareness and certain barriers, such as fear of
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discussing intimate topics or the lack of examples of
appropriate behavior within their environment.

When respondents were asked to name the symp-
toms they considered characteristic of genital infec-
tions, itching or burning was the most recognizable - 79
people chose it. Next in frequency of responses is "un-
usual™ discharge - 66 respondents indicated this symp-
tom. Pain during intercourse was chosen by 45 re-
spondents, pain during urination was chosen by 36 re-
spondents, and bleeding between menstruation was
noted by 46 girls, which may indicate a less deep un-
derstanding of the problem or lack of personal experi-
ence with similar symptoms. Only three of the surveyed
girls noted other symptoms, which indicates a limited
understanding of the variety of manifestations of infec-
tions.

Knowledge about the asymptomatic course of
genital infections is also an important component of
forming a responsible attitude to health. Only 47% (45
people) knew that some infections can develop unno-
ticed, but cause serious consequences in the future. The
rest — 53% (51 people) — had no idea about this,
which is a worrying sign: without such knowledge,
girls may ignore preventive examinations, not realizing
their importance.

The level of awareness regarding the negative im-
pact of antibiotics on the microflora of the genitals also
turned out to be insufficient. Only 41% of respondents
(39 people) knew about the connection between uncon-
trolled or improper use of antibiotics and disruption of
the microflora of the genitals, in particular candidiasis.
Another 28% (27 people) completely denied such in-
formation, and 31% (30 people) replied that they had
heard about it partially, which indicates a fragmentary
perception of this topic.

Finally, assessing knowledge about the possibility
of contracting infections not only during sexual contact,
but also through non-compliance with personal hygiene
rules, it was found that only 44% of respondents (42
people) fully possess this information. A third of re-
spondents (34%, i.e. 33 people) only partially knew
about this route of infection, and 22% (21 people) had
no idea about it. Thus, a significant part of girls remains
at risk due to the lack of basic knowledge, which em-
phasizes the need for systematic educational work in
educational institutions and medical institutions.

Despite the fact that some girls pay attention to
changes in their own bodies, the issue of seeking med-
ical help remains quite complex and ambiguous.
Among those who noticed changes in discharge from
the genital tract, only 41% sought medical help. This is
a positive fact, as it indicates a certain trust in medical
professionals and a willingness to respond to symptoms
in a timely manner. At the same time, 57% did not seek
medical help, which is worrying - perhaps some girls
underestimate the seriousness of such changes or feel
fear, shame or barriers associated with visiting a gyne-
cologist. Another 2% plan to seek help, but delay,
which can also be risky, since valuable time for early
diagnosis is lost.

A similar situation is observed in the response to
the question about visiting a gynecologist in connection
with suspected infections of the internal genital organs

or inflammatory processes. Only 10% of respondents
(10 people) visit a doctor for this purpose. This is a very
low figure, which indicates an insufficient culture of
prevention and ignoring potentially dangerous condi-
tions. Another 25% (24 people) noted that they do this
very rarely, while the vast majority — 65% (62 people)
— have never visited a gynecologist with a suspected
genital infection. This situation is most likely due to a
low level of awareness, fears, psychological barriers or
difficulty in accessing medical services, especially in
adolescence.

Regarding preventive examinations, the situation
remains equally concerning. Only 22% of respondents
(21 individuals) regularly visit a gynecologist, even if
they do not have symptoms. This indicates a responsi-
ble attitude towards health; however, this percentage is
clearly insufficient to ensure timely detection of pathol-
ogies. Additionally, 78% do not visit a gynecologist at
all, which highlights the urgent need for educating
young people about the importance of preventive ex-
aminations, especially for those who are sexually active
or in adolescence, when the foundations of attitude to-
wards their body and health are formed.

The low frequency of visits to the gynecologist,
both for preventive purposes and when suspicious
symptoms are present, is directly related to the level of
awareness among girls about the characteristics and
consequences of genital infections. The study showed
that only 42% of respondents (40 individuals) are aware
of the existence of bacterial, viral, and fungal forms of
inflammatory diseases of the genital organs. This indi-
cates a basic level of knowledge among some partici-
pants, but it is insufficient to form a comprehensive un-
derstanding of possible inflammatory diseases of the
female reproductive system. Another 34% (33 individ-
uals) have no knowledge of this distinction, and 24%
(23 individuals) have only partial or unclear knowledge
about this pathology. Such a distribution of responses
points to a significant educational gap regarding gyne-
cological diseases.

Of particular concern is that knowledge about the
potential reproductive health consequences of genital
infections remains limited. Only 24% of girls (23)
clearly understand the link between infections and
complications such as infertility or problems during
pregnancy. More than half of the respondents — 51%
(49) — have modest knowledge, but lack confidence or
deeper knowledge, indicating a superficial level of
awareness. Another 25% (24) have not heard of such a
link at all, highlighting the need for targeted infor-
mation to girls about the long-term health risks.

Equally important is understanding the oncologi-
cal threats that can be caused by some genital infec-
tions, in particular the human papillomavirus (HPV).
Only 36% (34) of respondents know that HPV can
cause cervical cancer. This indicator indicates a very
limited level of awareness about one of the most im-
portant topics in the field of women's health. The ma-
jority of respondents 64% are completely unaware of
the connection between infections and oncological dis-
eases, or are partially aware. Thus, most girls are not
aware of the potential danger of a long asymptomatic
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course of such infections and their possible conse-
quences in the future.

In general, it can be stated that the level of aware-
ness about the nature, transmission routes and conse-
quences of genital infections among girls is fragmen-
tary and insufficient. This significantly affects their at-
titude to their own health, prevention and timely
seeking medical care.

Analyzing the survey results, we found that most
respondents have basic knowledge about important pre-
ventive measures for genital infections. The most im-
portant factor for them is personal hygiene, which was
emphasized by 87 respondents, who consider it an es-
sential measure for preventing infections. This result
indicates a high level of awareness of basic health prin-
ciples and the necessity of maintaining hygiene and tak-
ing care of the body. Another important preventive
measure is the use of barrier methods of contraception,
which was noted by 76 respondents. This suggests that
most girls are aware of protection against sexually
transmitted infections and consider condoms an effec-
tive method of protection. However, when compared to
other options, regular gynecological examinations were
mentioned by 77 respondents, which is positive but in-
dicates the need for further promotion of the im-
portance of preventive doctor visits.

However, not all girls are fully aware of the im-
portance of less popular, but no less effective means of
prevention. Taking vitamins or probiotics was men-
tioned by only 39 respondents, which indicates some
understanding of their importance for the body's micro-
flora, but this option is not the main one for the major-
ity. At the same time, only 17 respondents consider ab-
stinence from sexual contact to be a reliable way to pre-
vent infections, which may be due to the modern
approach to sexual health, where the majority recog-
nizes that genital infections can be transmitted not only
through sexual contact.

One of the most important aspects of prevention is
vaccination against the human papillomavirus (HPV),
which can reduce the risk of developing oncological
diseases, in particular cervical cancer. [4; 5] However,
as the survey showed, only 10.4% of respondents (10
people) have already been vaccinated, which indicates
that this method of prevention is not yet widespread
among young people. It is positive that 26.0% (25 peo-
ple) intend to get vaccinated, but the majority — 66.7%
(64 people) — do not plan to do so, which indicates a
serious information vacuum and underestimation of the
importance of the vaccine. Among the main reasons
why respondents did not get vaccinated, the most noted
were lack of knowledge about the vaccine (41.7%),
fears about side effects (39.6%), 12.5% consider vac-
cination unnecessary, and 4.2% noted that it is inacces-
sible to them either logistically or financially. This once

again emphasizes the importance of informing and ed-
ucating young people and their parents.

Overall, while girls demonstrate awareness of
basic preventive measures for genital infections, there
are significant gaps in knowledge about important as-
pects such as HPV vaccination and a deeper under-
standing of preventive measures. This indicates the
need for intensified educational work and access to ac-
curate medical recommendations to ensure the health of
future generations.

Conclusions

Awareness of genital infections:

* Most respondents demonstrated only a basic
understanding of the symptoms of genital infections.

* 53% of respondents are unaware of the potential
complications associated with genital infections.

* Only 36% of respondents are aware of the
systemic impact of genital infections on the body,
including their role in the development of autoimmune
diseases, chronic pain syndromes, and neurological
disorders.

Seeking medical help:

* 57% of respondents do not seek medical care
even when experiencing pathological discharges or
signs of inflammation.

Awareness about HPV and cervical cancer:

* 64% of adolescent girls are unaware of the role
of HPV in the pathogenesis of cervical cancer.

Vaccination rate:

* Only 10,4% of respondents are vaccinated

* 26% plan to get vaccinated

Main reasons for refusal:

* Lack of information about the vaccine —41,7%

* Fear of side effects — 39,6%
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ALPORT SYNDROME: NEW APPROACHES TO THE DIAGNOSIS AND TREATMENT OF
MULTISYSTEM DISEASE ( LITERATURE REVIEW )

Abstract:

Alport syndrome is a genetically determined multisystem disease that affects the kidneys, hearing, and vision.
It is characterized by significant clinical variability, depending on the type of genetic mutation, the form of heredity
and the patient's gender. Thanks to modern advances in genetic diagnostics, it has become possible not only to
confirm the diagnosis at the molecular level, but also to implement individualized treatment approaches. Early
detection of the disease, regular monitoring of kidney function, hearing and vision, and timely hearing correction
can significantly improve the quality of life of patients and slow down the progression of the disease.

Keywords: Alport syndrome, genetic mutations, COL4A3, COL4A4, COL4AS5, renal failure, sensorineural
hearing loss, anterior lenticulus, haematuria, proteinuria, nephroprotectors, ACE inhibitors and angiotensin |1

receptor blockers.

Etiology

Alport syndrome is a disease based on mutations
in the genes encoding type 1V collagen a-chains, in par-
ticular COL4A3, COL4A4 and COL4AS [1, 2]. It is
collagen IV that ensures the structural integrity of the
basement membrane of glomeruli, and its defects lead
to progressive glomerulonephritis, sensorineural deaf-
ness, and ocular abnormalities [5]. The most common
X-linked form is characterized by a more severe course
in men, while women may have mosaic lesions with a
variable clinic [3]. Establishing a genetic diagnosis is
key not only for risk stratification but also for the selec-
tion of pathogenetic therapy, including promising areas
of gene therapy that are currently being actively studied
[6, 7]. Studies of genotype-phenotype correlations also
indicate their influence on the response of patients to
renin-angiotensin system inhibitors, especially in the
Japanese population [4].

Clinical presentations

Alport syndrome is characterized by a classic tri-
adic lesion: renal, auditory, and ophthalmic, with vari-
ations in manifestations depending on the type of mu-
tation, the form of heredity, and the patient's gender.
The leading link in the clinic is kidney damage. Renal
symptoms appear early, mainly in childhood. The first
predictor of the disease is microhematuria. Over time,
proteinuria develops, which becomes nephrotic, re-
flecting progressive damage to the glomerular filter. In
the absence of timely treatment, most patients experi-
ence an irreversible decrease in glomerular filtration
rate, which further leads to complications and the de-
velopment of end-stage renal disease (ESRD) by the
age of 30 [4, 2]. Hearing signs - bilateral sensorineural
hearing loss, usually manifested in adolescence. It is a
consequence of damage to the basal membrane of the

cochlea, which disrupts the transmission of sound vi-
brations [2]. Typical ophthalmic changes include ante-
rior lenticonus, a pathological protrusion of the lens
capsule that is a pathognomonic sign, as well as pig-
mented maculopathy and posterior subcapsular cata-
racts [1].
Of particular clinical importance is the female pheno-
type of the X-linked form - mutation carriers often have
mosaic lesions due to random inactivation of the X
chromosome (lyonization), which makes the prognosis
difficult and unpredictable: from asymptomatic hema-
turia to rapidly progressive renal failure [3, 10].

Treatment

The treatment of Alport syndrome requires a mul-
tidisciplinary approach and is focused on reducing the
progression of renal failure, relieving symptoms, and
improving quality of life. A solid approach is the use of
renin-angiotensin-aldosterone system (RAAS) inhibi-
tors, such as ACE inhibitors and angiotensin Il receptor
blockers, which help reduce proteinuria and slow down
kidney damage [1]. A modern nephroprotector, finere-
none, demonstrates antifibrotic and anti-inflammatory
effects, which opens up new perspectives in treatment
[8, 9]. In case of progressive sensorineural deafness, the
use of hearing aids or cochlear implantation is recom-
mended [2]. Ophthalmic pathology, in particular ante-
rior lenticulopathy and juvenile cataracts, leading to
visual impairment up to blindness; in such cases, surgi-
cal interventions and ophthalmologic support are used
[3]. Comprehensive and early treatment can signifi-
cantly improve the prognosis of the disease.

Diagnosis

Assessment of Alport syndrome includes genetic
testing to identify mutations in the COL4A3, COL4A4,
and COL4AD5 genes, which are the main causes of the
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disease [5]. In the early stages of the disease, micro-
scopic hematuria and proteinuria may be observed,
which are signals of renal impairment [2]. To confirm
the diagnosis, electron microscopy methods are also
used to study changes in the basement membrane of the
kidneys and identify characteristic pathologies [1]. This
allows you to accurately determine the type of mutation
and develop appropriate treatment [3]

Prognosis

The prognosis of Alport syndrome largely de-
pends on the patient's genotype and age at the time of
treatment. In men with a chromosome-linked COL4A5
mutation, the disease usually progresses rapidly, with
the development of end-stage renal disease by the age
of 30-40 years without treatment [5]. At the same time,
in patients with COL4A3 and COL4A4 mutations, as
well as in women with mosaicism, the disease may
have a less aggressive course [3]. Early diagnosis and
the use of modern therapeutic agents, such as RAAS
inhibitors, can slow the progression of renal failure and
improve the long-term prognosis [1, 11].

Conclusion

Alport syndrome is a rare, complex, and genet-
ically determined multisystem disease that requires
close clinical monitoring, precise diagnosis, and timely
treatment with a multidisciplinary approach. The
course of this pathology depends on the type of genetic
mutation, the form of heredity, and the patient's gender,
which creates significant clinical variability. Owing to
modern advances in genetic diagnostics, it is now pos-
sible not only to confirm the diagnosis at the molecular
level, but also to implement individualized approaches
to therapy, including new nephroprotective agents and
the potential of gene therapy. Early diagnosis, regular
nephrological and ophthalmic monitoring, and active
hearing correction are key to improving patients' qual-
ity of life and prognosis. Given the progressive nature
of the lesions, early detection of pathology in risk
groups and preventive treatment to delay or even pre-
vent the development of terminal chronic kidney dis-
ease remains a key task.
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FEATURES OF DEMODECIS IN PREGNANT WOMEN: SYMPTOMS, TREATMENT,
PREVENTION

Resume.

Pregnancy for a woman is not only pleasant chores in anticipation of a child, but also many serious changes
in the body. A woman's hormonal balance may be disrupted or the immune system may deteriorate. The entire
process of carrying a child is accompanied by regular mood swings, less often by stress.

Sharp changes in the body can be favorable for the development of parasitic organisms, such as the demodex
mite. Usually its activity is completely imperceptible, but the coincidence of certain factors can provoke the re-
production of the subcutaneous mite. Then the skin will certainly experience reactions in the form of rashes, red-

ness, peeling and itching.

Keywords: demodecosis, pregnant women, symptoms, prevention, treatment.

On human skin there are always various microor-
ganisms, both useful and harmful. When a person has a
strong immune system, the body copes with its vital ac-
tivity. When the immune system is weakened for a
number of reasons, this is negatively reflected on the
skin. The demodicosis mite is one of those parasites
that begins its life after favorable conditions have been
created for this. As a rule, the mite is constantly in the
skin and only under favorable conditions leads to seri-
ous complications.

These microorganisms prefer parts of the human
body and especially the face, chest and upper back. Par-
asites live no more than 25 days, and during this time
the larvae successfully appear. Demodicosis feeds on
substances secreted by the sebaceous glands, as well as
keratinized skin particles.

Demodicosis is a chronic skin disease, acneiform
dermatosis, the causative agent of which is the condi-
tionally pathogenic microscopic mite Demodex glan-
dularis. This microscopic parasite belongs to the genus
Demodex and lives on the skin of almost every person.
The problem is that in some people, the mites begin to
multiply too actively, causing inflammation and other
manifestations of demodicosis.

Most often, people aged 20-40 years old, mostly
women, suffer.

Attempts to get rid of the problem on their own
almost always end in failure, because it is impossible to
cure a parasitic infection without consulting a derma-
tologist and not harm yourself. And when people try to
correct the situation with cosmetics, they only worsen
the course of the disease.

According to various sources, from 55 to 100% of
all people on the planet are carriers of demodicosis
glandularis. Children are less affected by mites, para-
sites are almost always found in adults.

The causative agents of demodicosis are of two
types:

Long type, Demodex folliculorum. It lives in hair
follicles and leads to damage to eyebrows, eyelids, eye-
lashes, and head.

Short species, Demodex brevis. The favorite
places for these mites are the sebaceous glands of the
facial skin. D. brevis often causes demodicosis of the
nasolabial folds, chin, and ears.

At a temperature of 30 degrees and above, skin
mites feel most comfortable. At a temperature of 14 de-
grees and below, it falls into suspended animation, but
does not die. Due to such features, the exacerbation of
demodicosis occurs in the spring and summer. As a
rule, the risk group includes people with oily skin type
and people with reduced immunity and disorders in the
gastrointestinal tract.

Types of demodicosis

According to the characteristics of development,
primary demodicosis is distinguished, which arose on
healthy skin, and secondary, which developed against
the background of another dermatological pathology,
such as rosacea, seborrheic dermatitis.

For dermatologists of Universum clinic and the
patients themselves, it is more important where the foci
are located and how extensive the lesions are at the time
of the start of treatment.

By localization, demodicosis on the face can be
of 5 types:

e central type, parasites are active mainly in the
T-zone, the richest in sebaceous glands (forehead,
nose, chin);

e medial type with a predominance of infection
in the area of the forehead tubercles, on the cheeks;

e asymmetric type, when one side of the face is
damaged;

o lateral type, in which the lateral parts of the
face suffer from demodex;

o total facial demodicosis with uniform damage
to all areas of the skin.

There are also less obvious forms of the disease,
with lesions of the skin of the back, genitals, and in
women - nipples. We also remind you that Demodex
folliculorum can cause diseases in the eyelids, eye-
lashes, and scalp.

Symptoms and clinical manifestations

The onset of the disease is usually sudden. In the
affected area, the following symptoms appear:

e itching, which intensifies in the evening;

e burning;

e afeeling of tightness in the skin;

e afeeling as if something is crawling on the
body.

External manifestations at the initial stage:
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redness (erythema);

small papules (swellings);

pustules (vesicles);

foci of peeling;

the surface of the affected skin acquires a
greasy, sebaceous shine.

Visually, the rash resembles one of the variants of
acne, but differs in less inflammatory phenomena. The
process can also be located in places that are not typical
for acne: on the back, chest, nipples.

If demodicosis of the eyes develops, then scales
and redness appear in the eyelid area, along the eyelash
line. Eyelashes fall out, become rarer, eyebrows may be
lost. Over time, “dry eye syndrome” develops — pain
when blinking, photophobia.

Symptoms may subside periodically, which mis-
leads a person as if demodex has disappeared. How-
ever, after exposure to a provocative factor, for exam-
ple — sunlight, heat in summer, the manifestations of
demodicosis return.

Rashes cannot be ignored: you need to contact a
clinic for consultation with a dermatologist and treat-
ment, otherwise you will have to face serious conse-
quences of a parasitic infection.

It is impossible to get rid of demodicosis without
a comprehensive approach it is necessary to identify
and eliminate the causes:

e adjusting the immune system,

e climinating problems with the gastrointestinal
tract and endocrine system,

e taking an antiparasitic course,

e proper facial care,

e reviewing your lifestyle: proper nutrition,
eliminating stress.

o some useful recommendations will help not
only to destroy the tick, but also to prevent its reap-
pcarance.

For example:

» You need to take care of your skin every day.

» This is especially true for owners of oily skin.

Reasons for activation of demodicosis:
Reduced immunity,

Gastrointestinal problems,

Metabolic disorders,

Hormonal disruptions,

Hormonal surges during adolescence,

Use of hormonal drugs and cosmetics,
Constant stress and severe nervous excite-

ment.

e Frequent visits to saunas, as well as tanning.

Most of the listed reasons can occur during preg-
nancy, because the hormonal restructuring of the body
during pregnancy is often accompanied by a decrease
in immunity and, as a result, will contribute to the oc-
currence of demodicosis.

Fighting the demodex mite is especially difficult
during pregnancy. Women in a position are afraid to
use aggressive agents that penetrate the deep layers of
the skin, so as not to harm the baby. The localization of
the mite has a constant area - the face and eyelashes.
Less often it is found on the hands, neck, shoulders. The

initial stage of the disease is characterized by the fol-
lowing symptoms:

¢ Inflammation of the skin in the affected ar-
eas;

¢ Enlargement of pores and the appearance of
visible vessels;

e Rash, severe itching;

e Skin irritation and peeling.

Treatment of demodicosis

The peculiarity of the glandular acne is that due to
its microscopic size, it is not very sensitive to tradi-
tional anti-mite agents. That is why there is a wide-
spread opinion that if demodicosis has developed, its
treatment is ineffective and will not have a long-term
effect. Qualified dermatologists prove that this is not
the case. Successfully getting rid of glandular acne is
possible, but this requires a comprehensive approach.

The treatment plan is drawn up individually, tak-
ing into account the form of the disease, its prevalence,
and concomitant pathology. The therapy regimen in-
cludes:

¢ anti-inflammatory agents of local and sys-
temic action;

e antipruritic drugs;

o specially selected gels, eye drops;

e drugs with an anti-allergic effect;

e external forms of antiparasitic agents and
drugs taken internally;

e physiotherapeutic techniques - irradiation
with blue light with a certain wavelength, cryotherapy,
pulsed light.

Youneed to be prepared for the fact that you won’t
be cured in a week. This is due to the peculiarities of
the life cycle of the acne glandular. Doctors cannot in-
fluence the eggs; you will have to be treated until all the
hatched pathogens die. But our patients feel the effect
of a properly composed course already on the 5th—6th
day of therapy.

It is necessary to include three stages of facial
care.

During the treatment period:

At the first stage, you need to cleanse your face
(tar soap/shampoo, or a product containing salicylic
acid, replace regular water for washing with hydrolates
for demodicosis, after that, you need to use hydrolate as
a tonic and finally moisturize the epidermis with a spe-
cial cream according to the doctor's prescription or a
medicinal ointment based on the epithelium of fungi.

During the treatment, it is also recommended to
make compresses with hydrolate mix for problem skin,
it will help relieve itching, redness and accelerate the
healing of inflammation.

Without appropriate treatment, the disease can
progress. Contrary to popular fears, demodex during
pregnancy is still treatable. The main thing is not to use
folk remedies, it is better to consult a doctor immedi-
ately.

It is worth starting to take care of the skin of the
face and body of pregnant women at the very first
symptoms. Proper treatment will help localize the prob-
lem and quickly rid you of the unpleasant parasite. The
expectant mother should pay attention to local care
products on the face. If the tick has shown itself in the
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first trimester and does not cause any inconvenience, it
is better to postpone the complex measures for later.

The use of the Stop Demodex complex during
pregnancy is permissible for the first stages of treat-
ment. You can safely use a mild cleansing soap, lotion
for the face and eyelids or a therapeutic and prophylac-
tic balm. Stop Demodex will not disrupt pregnancy and
will not create additional problems. Of the entire series
of drugs, it is not recommended to use only drops for
oral administration. For more precise recommenda-
tions, contact a dermatologist.

Consequences of demodicosis

If the symptoms of the pathology are ignored, try-
ing to compensate for skin problems with cosmetics,
the risk of complications of demodicosis increases.

The consequences can be unpleasant and danger-
ous:

e spread of the pathology to previously healthy
areas of the body;

e increased unpleasant sensations, increased in-
flammatory phenomena;

o the appearance of scars, calcifications inside
the skin, which make it bumpy;

e unaesthetic enlargement of the tip of the nose
(thinophyma), chin;

e scratching of the skin, scalp, auricles and the
risk of infection;

o hair loss, the appearance of bald spots.

Sometimes people mistake demodicosis of the
head for a reaction to shampoo, start using other names,
hair masks. If these cosmetics contain oils, the situation
only worsens. Sometimes - irreversible: due to inflam-
mation and irritation by mites, hair follicles can die.

Prevention

It is very difficult to avoid infection with mites,
because they can be spread by people who do not have
signs of the disease. But you can reduce the risk of tick
infestation.

To prevent demodicosis, it is recommended to:

o carefully follow the rules of personal hy-
giene;

e do not use other people's cosmetics;

e avoid cosmetics with a fatty base;

o regularly use scrubs to exfoliate the food for
mites (epidermal cells);

® USC sunscreen,

e avoid close contact with animals.

It also makes sense to wash and iron bed linen and
underwear after treatment. The recommendation is ex-
tremely relevant if a person has had a widespread form

of infection, for example, demodicosis on the back,
chest. This will prevent the recurrence of the disease.

Diet has an indirect effect on demodicosis. The
main thing is that the menu is balanced and does not
disrupt the digestive tract. Diversify your diet with ce-
reals, dairy products, fiber, fresh vegetables and fruits.
Avoid fats.

Conclusion. Therefore, it is necessary to treat the
underlying diseases: solve any health problems, such as
hormonal imbalance or chronic diseases that can cause
demodicosis; pregnant women should definitely take
care of personal hygiene, eat a balanced diet and regis-
ter and visit their local obstetrician-gynecologist on
time. If necessary, undergo regular examinations by a
dermatologist, which will help monitor skin health and
detect early signs of demodicosis.
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ADHESIVE OTITIS: CAUSES AND TREATMENT

Resume.

Otitis is one of the most common inflammatory diseases of the organ of hearing, which requires consultation
with an otolaryngologist. Pathology is not limited to a certain age category: inflammation can develop in both
infants and the elderly. The disease is characterized by a variety of clinical manifestations, forms, and etiological

factors.

Otitis is a disease in which various anatomical structures of the hearing organ can be involved in the inflam-

matory process:
e the auricle and auditory canal;

o the middle ear with the tympanic cavity and auditory ossicles;
o the structures of the inner ear responsible for hearing and balance.

Keywords: adhesive otitis, causes, symptoms, treatment, prevention

Adhesive otitis media ("sticky otitis", from "ad-
hesion" - sticking) is an inflammatory process in the
tympanic cavity against the background of weakening
its ventilation and drainage, which leads to hearing loss.

In this case, fluid is released into the cavity, which,
in the absence of outflow, thickens over time and forms
powerful fibrin films or threads (the end product of
blood coagulation), which braid the auditory ossicles
and limit their mobility, and also glue the walls of the
cavity, the eardrum. This disrupts the mechanism of
sound conduction from the eardrum to the cochlea of
the inner ear. However, over time, long-term adhesive
otitis media can lead to impaired sound perception as a
result of a decrease in the sensitivity of hair cells to en-
dolymph vibrations and a decrease in the impulses
coming from them to the brain.

Forms of adhesive otitis media by the degree of
severity of the clinical picture:

« mild - without consequences, adhesions occur in
a small amount;

» moderate - the eardrum is retracted, whitish dis-
charge appears in its layer, scar-like defects are more
pronounced,;

* severe - excessive formation of fibrinous scar tis-
sue, which provokes a defect in the eardrum, atrophic
scars appear.

Uncomplicated and complicated types are distin-
guished by the presence / absence of inflammatory con-
sequences, respectively.

Causes of adhesive otitis media

1. Inflammatory diseases of the auditory tube and
tympanic cavity of a nonspecific nature (catarrhal and
hypertrophic tubo-otitis, exudative otitis media, acute
and chronic otitis media). The development of adhesive
processes is also facilitated by untimely or irrational
treatment.

2. Specific inflammatory diseases (syphilis, tuber-
culosis, scleroma, leprosy).

3. Injuries (barotrauma, surgical interventions on
the middle ear, nasopharynx, pharynx, skull base; con-
tusions, head injuries, foreign bodies, nasopharyngeal
burns, etc.).

4. Pathological processes that prevent normal ven-
tilation of the tympanic cavity and complicate the pa-
tency of the auditory tube. These include:

« chronic tonsillitis;

+ acute diseases of the upper respiratory tract
(pharyngitis, acute respiratory viral infections, laryngi-
tis, tracheitis);

« adenoids;

* hypertrophic changes in the lower nasal turbi-
nates;

* chronic inflammatory processes of the nasal cav-
ity and paranasal sinuses (sinusitis, sinusitis, rhinitis);

* nasal septum deviation;

* tumors of the pharynx and nasal cavity.

Symptoms of adhesive otitis media

* hearing loss (the main symptom of the disease);

* unexplained tinnitus (can be observed both peri-
odically and constantly, especially in the afternoon);

* impaired mobility and cicatricial changes of the
eardrum;

+ impaired patency of the auditory tube.

Diagnostics of adhesive otitis media includes
the following examinations:

« visual examination by an ENT doctor;

+ audiometry (to determine the degree of hearing
loss);

* otoscopy (the degree of retraction of the ear-
drum, the presence of scars and darkening is deter-
mined; adhesions and cords are also detected during
otoscopy);

+ determination of the degree of patency of the au-
ditory tube;

* acoustic impedancemetry (to study the mobility
of the auditory ossicles and eardrum);

* audiometry;

* endoscopic catheterization.

Treatment of adhesive otitis media

Treatment begins with eliminating the causes that
cause poor patency of the auditory tube:

« sanitation of the nasopharynx and nasal sinuses;

« treatment of adenoiditis in children;

« restoration of normal breathing through the nose;

« treatment of inflammatory processes in the phar-
ynx and nasopharynx.
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Conservative methods of treatment include:

* blowing, self-blowing of the auditory tubes;

* mechanotherapy (pneumovibromassage of the
eardrums, massage of the pharyngeal orifices of the au-
ditory tubes, the palatine curtain);

* physiotherapy (microwave therapy, mud ther-
apy, UHF, ultrasonic massage of the auditory tube roll-
ers, administration of lidase and potassium iodide by
endoural electrophoresis and ultraphonophoresis);

* hirudotherapy;

« catheterization of the auditory tubes with the in-
troduction of drugs (chymotrypsin, hydrocortisone,
lidase, fluimucil).

With low effectiveness of the above procedures
and when detecting rapidly progressive hearing loss,
patients are shown surgical intervention, which is per-
formed by an ENT surgeon. Tympanotomy (elimina-
tion of formed cicatricial adhesions, less effective, im-
provement is temporary) or tympanoplasty (removal of
the bones and their replacement with artificial ones,
more effective, no need for repeated operations) is al-
lowed. In case of persistent bilateral damage, as well as
for elderly patients, hearing aids are recommended.

Contraindications to surgical treatment of
hearing loss in adhesive otitis

* deep damage to the sound-receiving apparatus of
the inner ear;

* bone-air gap less than 20 dB on the audiogram;

* acute inflammatory diseases of the outer and
middle ear;

« lack of patency of the Eustachian tubes;

» pronounced nasal breathing disorders (hyper-
trophic rhinitis, nasal septum deviation, polypous rhi-
nosinusitis, adenoiditis, sinusitis).

Usually, complex treatment courses are repeated
2-3 times a year. It all depends on the specific case and
individual characteristics of the patient.

Prevention of adhesive otitis media

In order to prevent inflammatory diseases of the
middle ear, it is necessary to eliminate or weaken the
influence of harmful factors:

* in infants, breastfeeding is important to prevent
colds and otitis media;

* get vaccinated against measles, scarlet fever, res-
piratory viral infections;

« use antibiotics only as prescribed by a doctor;

« lead a healthy lifestyle, regularly spend time out-
doors and in the sun, perform moderate physical activ-
ity;

« include foods rich in vitamins in the diet, limit
the consumption of foods containing preservatives and
synthetic additives;

« perform timely adenoidectomy;

* perform timely sanitation of the upper respira-
tory tract.

Conclusion. So, the prognosis depends on the
prevalence of fibrinous-scarring changes in the struc-
tures of the middle ear. These changes are irreversible
and can only be stopped. With a long course of the dis-
ease, irrational or untimely treatment, the result of ad-
hesive otitis media is profound hearing loss. Therefore,
with this pathology, you should immediately consult an
ENT doctor.
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CURRENT ASPECTS OF DIFFERENTIAL DIAGNOSTICS OF CARDIOMYOPATHIES IN
CHILDREN. TACTICS OF MANAGEMENT OF A SICK CHILD WITH CARDIOMYOPATHY
(LITERATURE REVIEW)

Anomauin

Kapoiomionamii' y oimeti — piokicha, npome KAHIYHO 3HAUYWA 2PYNA 3aX60PI0OBAHb, WO BPAICATOMb MiO-
Kapo [ npu36005ims 00 CepUO3HUX (DYHKYIOHAIbHUX NOPYUEHb cepyesoi Oisnibhocmi. JJumsayi kapoiomionamii ym-
6OPIOIOMb HE3BUHALIHY A 2eTNePOSeHHY ePYNY POo31adis, SKi Xapakmepu3yiomvcs CmMpyKmypHUMU, MEXaniyHuMu
ma eneKmpudHUMY AHOMATIAMU cepyeo2o M 'a3a. Emionocis pisnomanimua i 6knouac ingexyii, 6naus moxkcumis,
maxiapummii, cenemuyHi Mymayii ma OCHO8HI Memaboiuni abo Hep8o8o-M 'A306i po3naou. Y cmammi posens-
HYMO cy4acHi nioxoou 0o kaacugikayii ma oughepenyitinoi 0iacHOCMUKY 0CHOBHUX opm KapOdiomionamiil y ne-
Odiampuuniti npakmuyi. Okpema yeaza npudiieHa maxmuyi e0enHs OUMUHU 3 0IdeHOCMOBAHOI0 Kapoiomiona-
mieto 3anedxcHo 6i0 it moppopyuryionarsnozo muny. Illooano akmyanvui daui woodo apmakomepanii, Xipypeiy-
HUX GMPY4aHb, THBA3UBHO20 MOHIMOPUHRY, 2eHeMUYHOI JIa2HOCTUKY Ma MYTbMUOUCYUNTIHAPHO20 CYNPOBOOY
xeopux [1].

Abstract

Cardiomyopathies in children are a rare but clinically significant group of diseases that affect the myocar-
dium and lead to serious functional disorders of the heart. Pediatric cardiomyopathies form an unusual and het-
erogeneous group of disorders characterized by structural, mechanical, and electrical abnormalities of the heart
muscle. The etiology is diverse and includes infections, exposure to toxins, tachyarrhythmias, genetic mutations,
and underlying metabolic or neuromuscular disorders. The article reviews modern approaches to the classifica-
tion and differential diagnosis of the main forms of cardiomyopathies in pediatric practice. Special attention is
paid to the tactics of managing a child with diagnosed cardiomyopathy depending on its morphofunctional type.
Current data on pharmacotherapy, surgical interventions, invasive monitoring, genetic diagnostics, and multidis-
ciplinary patient care are presented [1].

KuirouoBi cjioBa: kapaiomionarii, AUTHHA, cepile, CEPIIEBO-CYANHHA CUCTEMA, CeplieBa HEAOCTATHICTD, 3a-
CTil, apUTMis.
Key words: cardiomyopathy, child, heart, cardiovascular system, heart failure, congestion, arrhythmia.

Kapniomionarii (KMII) y nutstaomy Bimi € cepiio-
3HOIO MATOJIOTIEN, SIKa y OLTBIIOCTI BUIIA/IKIB MA€ Xpo-
HIYHMH, MTPOTpecylounii nepedir i moTeHniiHO MoKe
MPU3BECTH JI0 CEPLEBOI HEIOCTATHOCTI, 1HBAIIU3AIIIT
a00 HaBITh PAaNTOBOI cMepTi. X04a MOIHUPEHICTh Kap-
JIIOMIOMATIN cepel NITeH OIIHIOETHCS K 1—2 BUTIAKH
Ha 100 000 oci0, kIiHIYHE 3HAYEHHSI ILOTO 3aXBOPIO-
BaHHSI HEYXUJIbHO 3pOCTa€ y 3B’SI3KY 3 YAOCKOHAJICH-
HSM J1arHOCTHYHHMX MOXIIHBOCTEH, DO3IIUPEHHSIM
CIEKTPY TeHETHYHUX JOCIIKeHb Ta 3arajbHOI0 TEH-
JICHIIEIO0 0 PAaHHBOI'O BHSIBJICHHS CTPYKTYPHHX Kap-
miomatiit [1].

Haiinommpenimmmn mMopdosnoriyanmMu  GeHoTH-
NaMu € Juiartaniiza ta rinepTpodiyHa KapaioMiorna-
Tisl, 110 CTAaHOBUTH puOsM3HO 60% Ta 25% ycix Buna-
JIKIB y JIITCH BIAMOBITHO. APUTMOTEHHA Kap [ioMiorma-
Tisl IPABOTO NUTYHOYKA, PECTPUKTHBHA KapAioMionaTis

Ta HEYIIIFHEHHS JIiBOTO IUTYHOYKA JiarHOCTYIOTHCS
piame. 3acrtiiiHa ceplieBa HEJOCTATHICTh € THUIOBHM
MIPOSIBOM Yy JITEH 3 JWIIATalliifHOI0 Kap/aioMiolaTielo,
TOJIi SIK HASBHI CUMIITOMH € OiIbII BapiaOeIbHUMH B
iHmwmx ¢penorunax [2].

[Marosnoris NpOSIBISIETHCS 3aCTIHHOIO CEPIIEBOIO
HEJIOCTATHICTIO PI3HOTO CTYIEHs, SKa 4YacTile
3yCTpiUa€eThCcsi B MTUTUHCTBI. CHMITOMH BapirOIOTHCS
BiJl TPYAHOIIIB 3 TOAYBaHHSM 0 CEPIIEBO-CYTUHHOTO
KOJIATICy Ta pifKo panToBoi cMepTi. OHAK AIiTAM cTap-
I0TO BiKy MOKe OyTH HOCTaBIIEHHH IiarHO3 Ha Iie-
peacUMNTOMATHYHIA CcTamii miag d9ac ciMeHHOro
CKPUHIHTY dYepe3 ypaXeHOro poanda abo B paMKax
KJIHIYHOI OLIHKM HEPBOBO-M’SI30BOTO0 a00 BpOXKe-
HOTO mnopylieHHs Mmerabonizmy. IIpupomHuii mepebdir
3aJICKUTH BiJ THITY KapAioMiomnarii Ta ii eTionorii [1,2].
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BinnmoBigHO 10 pekoMeHpmalliil €BpONEHCHKOro
toBapuctBa kapmionoriB (ESC), kapmiomionatii kia-
cUQIKyIOTbCS 32 (PEHOTHITOM Ha IT°SITh OCHOBHUX THIIIB:

1. Junaraniiina xapaiomionatis (JJKMIT) — xa-
pakTepu3yeThCs 30UTBIICHHAM pO3MIpiB MOPOKHHUH
ceprs Ta 3HIDKEHHSIM CKOPOTIHMBOI 3AaTHOCTI Mio-
Kapna. Junartamiitna kapaiomionaris y xitei (JJKMIT)
— e PIAKICHHM, ae HeOC3MEUHU I KHUTTS cep-
LEBO-CYJUHHUMH CTaH, 10 XapaKTepPHU3y€EThCS CUCTOIIY-
HOIO JUCQYHKIIEIO 3 JIBOLUUTYHOYKOBOIO JMJIATAIi€l0
Ta 3HWKEHHSM CKOPOTIMBOCTI Miokapna. Tepamnes-
TUYHI MOXKITUBOCTI 0OMesxkeHi: maiixe 40% miTed mepe-
Ca/DKYIOTh cepie ad0 IMOMHPAIOTh MPOTATOM 2 POKIB
TICIIST BCTAHOBJICHHS MiarHo3y. JliarHO3 y miTe#l B na-
HHI Yac CTaBJISITh HA OCHOBI CITIBBIIHECEHHS KITIHIYHOT
KapTHUHU 3 JTaHIMHU exokapmaiorpadii.

2. T'ineptpodiuna kapmiomiomaris (I'KMII) —
NPOSIBISIEThCA KOHLEHTPUYHUM a00 aCHMETPHIHUM
MOTOBIIEHHSIM CTIHOK CEpIls, IIEPEBAKHO MIKIILTYHOU-
KOBOI Ieperopojku, mpu 30epexeHiil ado rinepkiHe-
TUYHIH (pakiil BUKUIY.

3. PectpukruBHa kapaiomionatis (PKMIT) — cy-
MPOBOJIXKYETHCSI TIOPYLISHHSM J11aCTOJIIYHOTO PO3ciiad-
JICHHS IUTYHOYKIB NIPU HE3MIHHOMY a00 JIEII0 3HUKE-
HOMY 00’€Mi TOPOKHHH.

4. ApuTMOreHHa KapJioMiomaTisi MpaBoro IILTy-
Houka (AKIIIII) — 3yMoBieHa 3aMiIlIeHHSIM MIiOIIUTIB
(hiOpo3HOIO Ta KUPOBOIO TKAHHHOIO, IO IPU3BOIUTH
JI0 TSOKKHX TTOPYIICHb PUTMY.

5. HexacuogikoBasi Ta 3MimaHi GopMHu — BKITFO-
YalOTh PIAKICHI BapiaHTH, Taki K HEKOMIIAKTHHH Mio-
Kapj JiBOTo muTyHouka [3,4].

MMiaxin g0  audepeHmiHHOl — TIarHOCTHKH
Kapaiomionarii Mae 0a3yBaTHCS Ha IUTICHIM OIHII
KJIIHIYHOTO, 1HCTPYMEHTAJIBLHOTO Ta TI'€HETUYHOTO
npodimo marieara. CHMIITOMAaTHKA MOXE BapilOBaTH
BiJ] 0€3CHMIITOMHOTO Tepediry 1o mMaHidecTarii y BU-
TSI TOCTPOI CepIieBOi HEJOCTAaTHOCTI abo JKHUTTE3a-
rpoxyrounx aputmiit. JJKMII gacto BHsABIA€THCS Ha
TJi BIPYCHOTO MiOKapIUTy a00 TeHETHIHOT MiomaTii. Y
KIIHII TepeBakaloTh CHMIITOMH CHCTOJIYHOI JIHC-
(GyHKUIT: 3aaM11IKa, TaXiKap/ist, OiicTh, 3aTPUMKa po-
3BUTKY [5]. TKMII mMoxe OyTH i30Jb0BaHUM CHaJIKO-
BUM 3aXBOPIOBaHHSM a00 YaCTUHOIO CHUCTEMHHX I'eHe-
TUUHUX cuHApoMiB (cuHapoMm HyHnan, ®pingpeiixa
aTakcist). XapakTEepHOI € CXWIBHICTh JI0 PamnToBOi
cMepTi yepe3 QaranbHI MUIYHOYKOBI TaxXiapuTMii.
PKMII BupIi3HSAETBCS 30€pEkKEHOI0 CHCTOIIYHOIO
(yHKIII€I0 TpH BUPaXKEHIH TiacTOMYHIA JUCHYHKII.
YacTo acomitoeThCs 3 aMiJIoio30M, CapKoino3oM abo
BPO/DKEHHMH  TOpylIeHHsMH  kosareny. AKIIII
KJIIHIYHO MaHiecTye apuTMisiMH, CHHKOIIE a00 HaBiTh
MEPIIUM eMi30[0M 3YIMUHKH cepiil. YacTo motpedye
rMO0KOTO eneKTpodizionoriyHoro oocTexxeHHs [6].

Jlo KIIOYOBHX IiarHOCTHYHUX 1HCTPYMEHTIB
BimHoCsTh: EKI', ExoKT, MPT cepus (i3 3actocyBaH-
HSIM KOHTPACTY JJIsl BUsIBIICHHS (iOpo3y), 24-ronuHHe
XOJITEPIBCbKE MOHITOPYBAHHS, TEHETUUHE TECTYBaHHS
Ta, 3a moTpedu, Oiomnciro Miokapa [7].

TaxkTnka BeneHHS NOBMHHA BiJIOBLIATH TPHOM
0a30BUM MPHUHITUIIAM: CTA01Ti3allis TeMOAUHAMIKY, TI0-
NepeDKEHHS YCKIIaAHEHb 1 TOJIMIIEHHS SKOCTI KUTTSI.
3anexno Big tumy KMII 3actocoBytoTh cnenndiuHi

ITOPUTMHU JIIKYBaHHS, cepell HUX BHIUISIOTH TPH OC-
HOBHI TiIXOIU: MEIMKAMEHTO3HA TEpaIlis, iHTePBEH-
HiffHI MeTOaM Ta XipypridyHa Kopekmis. MeanuKaMeH-
TO3HA Tepamig moisirae y 3acrocyBanHi mpu JKMII
iaribiTopis AII®D, Gera-0rokaTopiB, AiypeTHKIB, AH-
rokcuH. [Ipm T'KMII 3actocoByroTbes Oera-Oimoka-
TOpH, BEpanamiJl TaKOK HE0OXiTHO YHUKATH Ba30aHIa-
TaTropiB i AiypetukiB mpu obcrpykuii. [Tpu PKMII -
o0epe’kHe  BUKOPHCTaHHS  JIypeTHKIB,  Tepamis
aputMiit. J{ns MeankamenTosHoro yikyBaHHs AKIIII
3aCTOCOBYIOTh AHTHAPHUTMIYHI 3acO0W, IMIUTAHTAIliSA
IKJT [8].

[HTEepBeHMIHI METOAN TIOJIATAIOTH B IMIUTAHTAIII|
KapaiocTUMyJsTopa 9u nedidpmnstopa (Ipu BHCO-
KOMY pU3UKY (aTaJbHAX apuTMiif). 3aCTOCyBaHHS Ka-
TeTepHOi a0IALii MPU Pe3UCTCHTHUX TaXikapmaifax. Ta
PEeCHHXpOHI3aNiliHa Teparis y Hami€HTiB 3 BEHTPUKY-
JISIPHOIO TUCHHXPOHIEIO.

[Tin XipypriyHuM JiKyBaHHSIM PO3yMIIOTh MieK-
TOMIIO TEPEeropojKd TMpH OOCTPYKTHBHiM (opmi
I'KMII. TpancrutanTaiis cepisi KpaiHiii MeTOoJ| BH-
6opy mpu tepMminanbHii CH Ta Hee()eKTHBHOCTI KOH-
cepBatuBHOI Tepamii [9].

BucnoBoku:

1. Kapmiomionarii y miTell 3aiMIIAarOTHCS CKIA[I-
HOI0 Ta MOTCHIIHHO 3arpo3JIUBOI0 TPYIOI0 3aXBO-
PIOBaHb, sIKi IOTPEeOYIOTh PAHHBOTO BUSBJICHHS, TTTHO0-
KOi audepeHIiitHOT MIarHOCTUKA Ta MYJIbTHIUCIIH-
IUTIHAPHOTO BEICHHSL.

2. IloenHaHHS Cyd4acHUX IHCTPYMEHTAIBHHUX Me-
TOJIB, (hapMaKOTEepareBTUYHUX MOXKJIMBOCTEH 1 reHe-
TUYHUX JOCII/DKEHb A€ 3MOTY 3HAYHO IOKPAIIUTH
NPOTHO3 ISl OIJBLIOCTI MAI€HTIB 3 Kapaiomionari-
SIMU.
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SIMULATION TRAINING IN UKRAINE: MODERN APPROACHES AND DEVELOPMENT
PROSPECTS

Abstract.

In the modern world, simulation training has become an important element of training specialists in many
fields, from medicine to aviation. In Ukraing, this form of education is actively developing, introducing the latest
technologies and international practices to improve the quality of professional training.

Keywords: Simulation-based education, learning experience, experiential learning theory, medical simula-

tion setting.

Simulation training is a training method in which
students or professionals practice practical skills in
conditions close to real-life, but without risk to health
or life. This is done using special dummies, virtual sim-
ulators, role-playing games, modeling of critical sce-
narios, etc [1].

Simulation training is most actively implemented
in such fields as medicine: simulation centers are
opened in medical universities and hospitals. Students
and doctors practice clinical manipulations, communi-
cation skills, and actions in emergency situations. So
we, with our 4th and 6th year students of the Bukovina
State Medical University, practice our practical skills in
the simulation center[7].

What are the advantages of simulation learning
[4]:

« Safety: Training occurs without harm to patients
or equipment.

» Repeatability: The same scenarios can be prac-
ticed many times, which ensures that skills are consol-
idated.

* Feedback: Instructors analyze the actions of par-
ticipants, provide recommendations and assessments.

+ Development of teamwork: Especially im-
portant in medicine, rescue operations and the military.

However, despite its active development, simula-
tion training in Ukraine faces certain difficulties [2]:

* Insufficient funding;

« Lack of trained instructors;

* The need for systematic equipment upgrades;

* Lack of unified national simulation training
standards.

In therapeutic practice, simulation training allows
for practicing a wide range of clinical situations, im-
proving both the practical skills and clinical thinking of
future doctors [5].

One of the main features of simulations in therapy
is the formation of clinical thinking: a student or intern
learns to make a diagnosis based on the collected his-
tory, symptoms, objective examination and laboratory
results. Simulation cases often model situations with
“non-obvious” symptoms that require in-depth analy-
sis.

The therapist works with patients of all ages and
with different psycho-emotional states every day. Sim-
ulation training includes role-playing games with actors
or standardized patients, where the student practices ex-
plaining a diagnosis, prescribing, and conducting moti-
vational talks regarding lifestyle changes or treatment
of chronic diseases [8].

Simulation scenarios allow you to repeat standard
treatment protocols for common diseases such as hy-
pertension, diabetes, COPD, coronary heart disease,
etc. This is important for building sustainable skills in
accordance with national and international clinical
guidelines [16].

Although therapy is often associated with planned
treatment, general practitioners must be prepared to act
in acute situations - anaphylactic shock, hypoglycemia,
heart failure, PE. High-fidelity simulators allow you to
simulate such conditions, training rapid decision-mak-
ing [13].

Modern therapy is closely related to other special-
ties: endocrinology, gastroenterology, cardiology. Sim-
ulations often involve interdisciplinary cases, which
teaches an integrated approach to the patient [3].

Therapeutic simulation training actively uses ob-
jective structured clinical examinations (OSCE), where
the student demonstrates not only knowledge, but also
the ability to act in a practical situation, communicate
with the patient, and make decisions [11].

What are the cases [15]:

Outpatient cases:

These situations simulate a patient's admission to
a polyclinic or family practice:

* Patient with complaints of high blood pressure
— diagnosis of arterial hypertension, selection of ther-
apy.

* Patient with chronic cough — differential diag-
nosis between COPD, asthma, GERD, etc.

* Patient with type 2 diabetes — treatment adjust-
ment, lifestyle counseling, self-monitoring.

Emergency cases:

Teaching to act quickly and according to protocols
in life-threatening situations:

* Acute coronary syndrome (ACS): chest pain,
ECG, interpretation, hospitalization.
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* PE (pulmonary embolism): shortness of breath,
tachycardia, saturation - modeling actions until the ar-
rival of the resuscitation team.

» Anaphylactic shock after drug administration:
first aid skills training (epinephrine, IV access, infu-
sions).

* Hypoglycemic coma: detection, diagnosis, glu-
cose administration, assessment of consciousness.

Cases with a communication component [6].

Imitation of live communication with patients - of-
ten with actors:

* A patient who refuses treatment or ignores an ap-
pointment.

* Explanation of examination results (e.g., HbAlc,
ECG, blood tests).

Giving negative news (e.g., a diagnosis of cancer
or heart failure).

* Managing a patient with depression or anxiety
disorders within the framework of therapeutic practice.

Multidisciplinary cases

Situations requiring consultation or teamwork:

* Patient with multiple comorbidities: hyperten-
sion + diabetes mellitus + chronic heart failure — de-
termining treatment priorities.

* Elderly patient with polypharmacy: analysis of
medications, identification of undesirable interactions.

 Post-Covid syndrome: coordination of actions
with a pulmonologist, neurologist, psychologist.

OSCE stations

(Objectively structured clinical examinations, of-
ten modeled in simulation settings):

* History taking for abdominal pain.

* Blood pressure measurement and explanation of
the result.

Designing an examination plan for suspected
rheumatoid arthritis.

* Physical examination skills (heart, lungs, abdo-
men).

In our work with students in the simulation center,
we often use simulation scenarios.

Simulation scenarios are structured training situa-
tions that simulate real clinical cases for practical skills
practice by physicians in conditions as close to reality
as possible, but without risk to patients.

They consist of a detailed description of the
clinical case, including:

* patient complaints, history, physical data;

« results of laboratory and instrumental examina-
tions;

* expected actions of the simulation participant
(student, doctor);

* possible complications and scenarios;

« clear learning objectives (e.g., practicing diagno-
sis, communication, emergency care).

How are simulation scenarios used in therapy [9]?

1. Practice diagnostic and treatment algorithms

Scenarios allow students or physicians to:

* Take a history and perform a physical examina-
tion (often on a standardized patient or mannequin).

* Interpret ECG, X-ray, test results.

* Make a diagnosis and develop a treatment plan.

Example:

Scenario: Patient, 43 years old, complains of
shortness of breath, edema, fatigue.

Objective: Establish a diagnosis of heart failure,
prescribe basic therapy.

2. Development of communication skills

In therapy, it is important not only to treat, but also
to be able to convey information to the patient, explain
the plan of action, and relieve anxiety.

Example:

Scenario: A young man learns about type 2 diabe-
tes for the first time.

Obijective: Provide psychological support, explain
treatment, and engage in lifestyle changes.

3. Emergency response training

Therapists are the first to encounter many critical
situations.

Example:

Scenario: Hypoglycemic coma in a patient on in-
sulin therapy.

Objective: Recognize the condition, take emer-
gency measures (IV glucose), assess consciousness,
support.

4. OSCE or Certification Preparation

Simulation scenarios are part of objectively struc-
tured clinical exams.

Example:

Scenario: A patient complains of epigastric pain.

Objective: Conduct a structured interview, sched-
ule an initial examination, and establish a preliminary
diagnosis (ulcer disease).

5. Training in interdisciplinary interaction

Scenarios often include the need to call an adja-
cent specialist or team.

Example:

Scenario: Patient with worsening condition on the
background of pneumonia, suspected sepsis.

Obijective: Early detection of "red flags", coordi-
nation with the resuscitation specialist, initiation of an-
tiseptic therapy.

What are the components of a quality simula-
tion scenario [11]:

1. Clearly formulated learning objectives

2. Realistic clinical context

3. Prescribed roles of participants (student, pa-
tient, instructor)

4. Possibility of variability of results

5. Feedback format - after the simulation, a de-
briefing is conducted with an emphasis on strengths and
weaknesses.

Simulation medicine is acquiring more and more
new methods for high-quality training of students. One
of the newest methods is virtual patients.

Virtual patients are interactive computer pro-
grams that simulate clinical cases [10].

Application:

* diagnosis based on history, symptoms, examina-
tion;

* selection of treatment algorithm;

* clinical thinking.

Examples of platforms:

* Body Interact — interactive simulation of clini-
cal cases in a 3D environment;



82 MEDICAL SCIENCES / «COLLOQUIUM=JOURNAL» #4383 (241), 2025

» OpenLabyrinth — a platform for creating clini-
cal scenarios with decision branches;

* DxR Clinician — training in clinical diagnostics
through scenarios of patients with internal diseases.

Virtual anatomical simulators and physical skills
— these simulators allow you to study anatomy and
practice physical examination methods.

Applications [14]:

* listening to lung and heart sounds;

* palpation, percussion, auscultation;

* interaction with the patient in a simulated envi-
ronment.

Examples:

* BodyWorks Eve — a virtual model of the human
body for teaching cardiovascular and respiratory disor-
ders;

* CAE Vimedix — a 3D simulator for ultrasound
diagnostics and physical examination;

* Laerdal Virtual Patients — a platform focused on
therapeutic cases.

VR/AR decision-making skills simulators — use
virtual reality headsets for full immersion.

Applications [17]:

* training in critical situations;

 multi-stage treatment scenarios for chronic dis-
eases;

* development of communication skills.

Examples:

» SimX — a virtual reality platform for multidis-
ciplinary training (therapy, emergency care);

» Oxford Medical Simulation — VR simulations
for decision-making in clinical situations.

Electronic simulators for ECG, X-ray, laboratory
- these simulators allow you to interpret diagnostic
data, which is key in therapy.

Applications [12]:

* training in reading ECG, blood tests, ultrasound,
radiographs;

« forming a clinical diagnosis based on the data.

Examples:

* ECG Simulator by SkillStat — a simulator with
over 50 types of heart rhythms;

* Radiology Masterclass — visual simulations for
therapists (chest, abdomen, bone X-rays);

* Virtual Lab Simulations (Labster) — study of
clinical laboratory diagnostics.

Advantages of using virtual simulators in therapy:

« Safe and repeatable learning environment.

* Ability to learn independently anywhere, any-
time.

* Quick feedback.

* Inclusion of gamification elements, which in-
creases student motivation.

Conclusion

Simulation training is an effective way to develop
professional skills in a safe environment. In Ukraine,
this approach has already proven its effectiveness in
medicine. Further development of simulation technolo-
gies and methods will become an important component
of the modernization of Ukrainian education and pro-
fessional training of general practitioners.
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ANALYSIS OF THE EFFECTIVENESS OF TREATMENT AND PROPHYLAXIS MEASURES ON
THE LEVEL OF LIVER MARKERS IN RAT BLOOD SERUM IN THE BACKGROUND OF
MODELING IMMUNODEFICIENCY AND DYSBIOSIS

Anomauin

Imynooeghiyumni cmanu ma oucoios KuwieuHuKy npu3eo0sims 00 CUCEMHUX NOPYUIEeHb 20MEOCMA3sy, Wo Cy-
NPOBOOACYIOMBCA PO3BUMKOM 3ANATICHHS, OKCUOAMUBHO20 CMPeCy Md YUIKOONCEHHAM OP2aHie, 30KpeMda NeyiHKu.
1 makux ymos xapaxmephe nio8UWeHHs MapKepie ypaxiceHHs NeinKu — Pi6Hs 3a2a1bH020 OLIIpYOIHY ma akmu-
6HOCMI MPAHCAMIHA3 (AnaHiHAMIHOMpanchepasu, acnapmamaminompancgepasu) — y cuposamyi Kposi, wo 6i-
00bpasicae yumonimuyHi ma Xoiecmamuiti npoyecu 6 neviHyi

Mema oocnioxncenna. Oyinumu enaus aiKy8anbHO-NPOPINAKMUYHOL0 KOMNIEKCY NPEnapamis 3 aHmuoKcu-
OaHMHOI0, IMYHOCMUMYTIO8ANILHOI, PAHO3A20I08AAbHOI0 MA NPOMUZANANILHOIO Oi€l0 HA NOKASHUKU NEYiHKOBUX
mapxepis (3acanvnuti 0inipyoin, AnAT, AcAT) y cuposamyi Kpogi wiypie 3a yMO8 eKCHePUMEHMATbHO20 iIMYHOOe-
Giyumy ma ouc6iosy KumeuHuKy.

Mamepianu ma memoou. Jlocniodicennsi npogedeno na 30 cmamesospinux camysx wypie ninii Wistar,
po3nodinenux Ha 3 epynu: inmakmuy (n = 10), epyny 3 modenosanuam imynooediyumy ma oucoiosy (n = 10) ma
2pyny 3 nOEOHAHO namonociero, sikitt npomseom 30 00 8600unU NIKYEANbHO-NPOPDIIAKMUYHUL KOMIIEKC (N =
10). Imynooediyum mooenrosanu yuxnopocghanom (50 me/ke, 08i 6Hympiwinbom 5130861 in’exyii 3 inmepsanom 2
000u), oucbios — dodasannam 00 numnoi 600u awmubiomuxa ainkomiyuny (70 me/ke) npomseom 5 0i6. Yepes 7
0i6 nicis iHOYKYil namonoeii po3noyuHaIu nepopaibHe 86e0eHH st KOMNIEKCY npenapamie (aHmoKCuOaHmHoZ20,
IMYHOCTUMYTIOI0Y020, NPOMU3ANAILHO20 MA penapamugnozo muny 0ii) npomseom 30 0i6. V cuposamyi kposi
BU3HAYAIU KOHYEHMPAayilo 3azanvhoco 0inipyoiny ma akmusnicmo AnAT i AcAT 3acanvronputinamumu
oioximiynumu memooamu. Cmamucmuuny 00pOOKY pe3yibmamis NposoOULU 3 GUKOPUCMAHHAM t-Kpumepiio
Cmbrodenma, piznuyio esadxcanu docmogiproio npu p < 0,01.

Pezynomamu oocnioxncenns. B epyni wypis 3 imynooegpiyumom i 0uc6io3om 8io3HaueHo cmamucmusHo 3ua-
uywe nioguwentsl pieHsa 3azaivio2o oinipyoiny y 3,1 paza, akmusnocmi AnAT —y 3,0 paza ma AcAT —y 2,7 paza
NOPIGHAHO 3 IHMAKMHUMU meapunamu. Lle ceiouums npo po36Umox 6UPaNCeH020 YUKOONCEHHS NeYiHKU (cenamo-
yumonizy i xonecmasy) 3a yMos nocOHanoi namonocii. 3acmocysanns xomniexcy npenapamis npomseom 30 0i6
npu38eno 00 Cymme8o20 3HUNCEHHS PIGHS NEUIHKOBUX MAPKEPIE Y CUpo8amyi. KOHYeHmpayis OinipyoiHy 3mMeHuiu-
nacs Ha 58,1 %, akmuenicmo AnAT — na 51,8% ma AcAT — na 53,8 % 6ionocHo Henikosanux meapuH. Iloxaznuku
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KOMNIEKCHOI mepanii HaOau3unucs 00 PiGHs IHMAKMHOL 2pYnuU, Wo 0eMOHCIPYE GUPANCEHI 2eNamonpoOmeKmopHi
811ACMUBOCMI 3anponoHo6aH020 KOMNJIEKCY.

Bucnoexu. Po3pobnenuil 1iky8anbHO-npo@itakmudnull KOMnieKc eqpeKmusHo 2aibMy€e YUmoaimuiHo-3ana-
JIbHI Ma XONeCmamuyHi NOpyueHHs 8 NeYinyi 3a YM0o8 eKCnepUMeHMAaIbHo20 iMyHoOeiyumy i oucoiosy, wo nio-
mMeepoHCye OOYLNbHICMb 11020 NOOATLULO20 BUBHEHHS AK 3AC00Y 01151 KOPeKYii OKCUOAMUBHO-3ANATbHUX YPANCEHD
NeyiHKU Npu NOEOHAHII NAMOO2I].

Abstract

Immunodeficiency states and intestinal dysbiosis lead to systemic disturbances of homeostasis accompanied
by inflammation, oxidative stress, and organ damage, particularly to the liver. These conditions are characterized
by increased circulating indicators of hepatic injury—total bilirubin concentration and the activities of
transaminases (alanine aminotransferase, ALT; aspartate aminotransferase, AST)—which reflect cytolytic and
cholestatic processes in the liver.

The purpose of the study to evaluate the impact of a therapeutic-prophylactic drug complex with antioxidant,
immunostimulatory, wound-healing, and anti-inflammatory properties on hepatic markers (total bilirubin, ALT,
AST) in rat serum under experimental immunodeficiency and intestinal dysbiosis.

Materials and methods. Thirty adult male Wistar rats were allocated to three groups (n = 10 each): an intact
control; a pathology group with induced immunodeficiency and dysbiosis; and a pathology + treatment group that
received the therapeutic-prophylactic complex for 30 days. Immunodeficiency was induced with cyclophospha-
mide (50 mg/kg; two intramuscular injections 48 h apart), while dysbiosis was produced by adding lincomycin
(70 mg/kg) to the drinking water for five days. Seven days after pathology induction, oral administration of the
drug complex (antioxidant, immunostimulatory, anti-inflammatory, and reparative components) was initiated and
continued for 30 days. Total bilirubin concentration and ALT/AST activities were measured in serum using stand-
ard biochemical methods. Data were analyzed with Student’s t-test; differences were considered significant at p
<0.0L

Research results. In the immunodeficiency + dysbiosis group, total bilirubin increased 3.1-fold, ALT activity
3.0-fold, and AST activity 2.7-fold versus intact animals, indicating pronounced hepatocellular injury (cytolysis
and cholestasis). Thirty-day treatment with the drug complex significantly lowered these markers: total bilirubin
decreased by 58.1 %, ALT by 51.8 %, and AST by 53.8 % relative to untreated pathological rats. The treated

values approached those of the intact group, demonstrating marked hepatoprotective effects of the complex.

Conclusions. The therapeutic-prophylactic complex effectively attenuates cytolytic-inflammatory and cho-
lestatic disturbances in the liver under experimental immunodeficiency and dysbiosis, supporting its further inves-
tigation as a corrective agent for oxidative-inflammatory hepatic injury in combined pathology.

Kniouogi cnosa: imynooegpiyum, ouctios, cuposamka Kpogi, excnepumenm, wjypu.
Key words: immunodeficiency, dysbiosis, blood serum, experiment, rats.

I3 miTeparypHuX mxepen BiOMO, IO 3acTOCY-
BaHHS MPOTUIIYXJIMHHOI XiMioTepallii BUKJIHKA€E Mo0i-
YHI peakiii, 0 MOB's3aHi i3 TOKCHYHOKO HIi€0 IIHTOC-
TaTUYHUX TIperapariB Ha KJIITHHU JIOJCHKOTO OpraHi-
3My, [0 AaKTUBHO OHOBIIOIOTBCSA. Maibke yci
NPOTUIYXJIMHHI IIpenapaTy YHHATh CyTTEBY I'€éMaTolIo-
riyHy TOKCHYHICTh [1-3]. IMyHHa HEIOCTATHICTB 1 MO-
pylIeHHs 6anaHcy KUIKoBol Mikpodiopu (nuc6io3) —
TICHO TOB’s13aHI CTaHHW, WO CIPUYUHSIOTH BHPaXKEHI
CHUCTEMHI pO3JIaii TOMEOCTa3y B opraHizmi. ImyHome-
¢iruT, 00yMOBICHUH 3aXBOPIOBAHHAM ab0 IMYHOCYII-
PECHBHOIO Tepari€ro, Mmociadioe 3aXUCHI MeXaHi3MU
Ta IABHILY€E BPA3NUBICTh 10 iH(EKUid, HEpiIKo Cy-
MPOBO/KYIOUMCH PO3BUTKOM 3aNajbHUX YCKJIaIHEHb.
Binpmr Toro, murocraTudHi XiMmionpenapard (HamnpH-
Ki1a1, IukIogdochamig) MOXYTh OHOYACHO IIPUTHIYY-
BaTH IMyHHY CHCTEMY Ta YIIKOJDKYBaTH CIH30Bi 000-
JIOHKH, TIOPYIITYIOUH CTaH KUIIEYHOTO O0ap’epy i CKian
fioro mikpoGiotu [4]. [ucGio3 — maTosoriuHa 3MiHa
CKJIay KHUIIKOBOI MiKpOGIIOpH — HUHI PO3TIISAAIOTH SIK
BaXJIUBHUH (pakTOp y BUHMKHEHHI LiJ0i HU3KH 3aXBO-
proBaHb. 30Kpema, 3MiHH MiKpOOiOTH acCOIIOIOTECS 3
JIEPriYHUMH Ta aBTOIMYHHUMH PO3JIaJaMH, a TAKOX 31
3POCTaHHSM MOUIMPEHOCTI XPOHIYHUX HEiHPEKIiHHUX
XBOpPOO (METa0OIIYHOTO CHHAPOMY, CEpPLEBO-CYIUH-
HOI maroJjorii, oxupinas). HakonnuyroTscs naHi, 1o

nuc0io3 He JIMIIe CIpHsie€ BUHUKHEHHIO i IPOTpecy-
BaHHIO TAaKUX 3aXBOPIOBaHb, aje W MOXe 3HMXKYBAaTH
e(peKTHBHICTh Teparii. YacToI MPUYMHOIO 3CYBY MiK-
poOHoro OamaHcy € aHTHOAaKTepiaNbHi MpernapaTu: aH-
THOIOTHKH IIMPOKOTO CHEKTpa [ii Pi3KO 3MEHIIYIOTh
PI3HOMAHITTS Ta KUIBKICTh KOPUCHUX MIKpPOOpPIraHi3MiB
y KHIIEYHHWKY, MOPYUIYIOYH MIiKpOOHHII romeocTas.
Taka aHTHOIOTHKO-1HIyKOBaHa J1cOi03a NPU3BOJHUTH
JI0 CHCTEMHOT'O 3alaJIeHHs], MiJBUIIEHHS TPOHUKHOCTI
KHIIKOBOTO O0ap’epy («leaky guty») Ta iHIIKMX MOpyIIEHB
1 MOB’A3aHa 3 JTOBTOCTPOKOBHUM PH3UKOM DPO3BUTKY
XPOHIYHUX 3aXBOPIOBaHb [5, 6].

Ha tii imyHOnedinuty Ta aucbiody B opraHizmi
PO3BHBAIOTECS] OKCUAATHUBHUI CTpeC 1 3amajbHa peak-
11is1, 3yMOBJICHI HA/JIMIIKOBUM YTBOPEHHSIM aKTHBHHUX
($opM KHCHIO Ta Ipo3amnanbHux Meaiatopis. Lli mpo-
[IeCH TPU3BOJIATH A0 YIIKOMIKEHHS OIOMOJIEKYH 1 KJIi-
TUHHHX CTPYKTYP Pi3HUX OpraHiB. 30KpeMa, aKTHBAIlis
MEPEKUCHOT0 OKUCHEHHS JIIIAIB CIPHYUHSIE HAKOIH-
YEeHHsI KIHI[EBUX TOKCHYHHMX MPOJYKTIB, TAKHX K Ma-
noHoBui mianpaerin (MJIA) — 3aranbHOBH3HAHOTO Ma-
pkepa oxcumatuBHOTO ctTpecy. [limBHIICHHA piBHA
M/IA B KpOBi CBITUUTH MPO IHTEHCHBHE YIIKOIKEHHS
KJITHH BUIBHUMH PaJMKajIaMU 1 € TIOKa3HUKOM €HJIO-
TeHHOI 1HTOKCHKalii. [HIIMM NMOKa3HUKOM 3araibHo-
JIECTPYKTUBHHX NPOLECiB € HEUTpo(dijbpHA enacTaza —
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NPOTEONTITHYHHUN (PEepPMEHT, 1110 BUBUIBHSETHCS aKTUBO-
BaHUMH HeHTpodiaMu; HaAMipHE HAKOTIMUSHHS eac-
Ta3u BigoOpakae BHCOKY iHTEHCHBHICTh HEUTPOQib-
HOTO 3alaJICHHs Ta CIIPUIHHSIE TTOIIKOKEHHS CIIOTyd-
HOI TKaHWHH, a aKTHBHICTH IILOTO (PEPMEHTY KOPEII0E
3 BaXKICTIO Iepediry psay 3amalbHUX cTaHiB. B ymo-
BaX OKCHIAQTHBHOTO CTPECY ¥ CHCTEMHOTO 3amajeHHS
eslacTasa Ta iHII MpoTeasy poOIIsATh BaroMuii BHECOK y
TKAaHUHHY JECTPYKIIiI0, HOCHIIOIOYH YIIKO/PKEHHS Op-
raHiB. OKpiM reHepalli3oBaHOT0 3anajieHHs, IMyHOCYII-
PECUBHI CTaHU Ta 0COOJIMBO 3aCTOCYBAHHS LIUTOCTATH-
KiB HETaTUBHO BIUIMBAIOTh Ha IEYiHKY Ta YKOBUOBH-
BifHy cucTeMy. YIIKODKEHHS TelmaToOUWTiB 1
MOPYIICHHS BiITOKY JKOBYi MPHU3BOIATH IO XOJECTa3zy
— HAKONMYEHHS )KOBYHHUX KUCIIOT | TOKCHYHHUX MeTabo-
niTiB y medinmi. bioxiMivHIM MapkepoM XojecTrasy €
3pOCTaHHsS aKTHBHOCTI (hepMeHTy Iyx)HOi (ocdarazn
(JI®) B cuposariii kpoBi: migBumeHHs piBag JIO cmo-
crepiraetbes Oinblr HXK Yy 90% marieHTiB 3 00CTpyK-
LI€I0 KOBYHUX IUISAXIB a00 IHIIUMH XO0JIECTATUYHUMU
YpaXXCHHSAMHU TCUiHKA. B OHKOJOTIUHINA KIIHIII Bi-
JIOMO, L0 XiMiOTEpaneBTUYHI areHTH HEePiAKO BUKIH-
KalOTh CaMe XOJIECTaTHYHHUI TUIT TeNaTOTOKCUYHOCTI —
y TaKMX XBOPHUX IiJ[ YaC CHCTEMHOI MoiximioTeparmil
Bi3HAUaIOTh cTilike minsumeHHs JIO ta OinipyOiny. B
eKCTIEPUMEHTAILHUX TBAapWUH IMYyHOCYIpPECOp IHMKIIO-
(docdamin TakoX 3JATHHH YIIKOIKYBATH MCUIHKY:
BCTAHOBJICHO, IO BBEACHHA IMKIOPOCHaHy CIIPHIH-
Hsl€ OKCHIATUBHUHN CTPEC y TeTaToUTax, I IBUILYE Pi-
BeHb M/IA Ta akTHBHICTH TpaHcamiHa3 i JID, a 3HH-
JKSHHSI [IUX MTOKa3HUKIB ITi/l BILIABOM I'€aTONPOTEKTO-
PIB CYNPOBOIKYETHCS TIOKpaIIeHHAM QyHKLIT ediHKu
[7, 8]. Ananinaminorpancdepasa (AAT) ta acmapra-
tamiHoTpancdepasa (AcAT) HanmexaTh 10 HAHOITBII
YYTIMBUX 1HAMKATOPIB YIIKOJDKEHHS NEYiHKHY; 111 pep-
MEHTH KaTali3yIOTh peakiii TpaHcaMiHyBaHHS, HEO0O-
X1JTHI U CHHTE3Y OKPEMHUX aMiHOKHCIIOT, i B HOPMi Mi-
CTATHCS BCepEeIUHI KIITHH MEYiHKY (YaCTKOBO U 1HIITHX
tkaHuH). [ligeumenns piast AnAT i AcAT y xpoBi Bi-
nmo0paxkae MATONOTIYHI 3MIHH Ta IUTONI3 KIITHH Medi-
HKU. ATAT € TUTO30I6HUM (hePMEHTOM, IO HAHOLITBIT
crienudivyHO BKa3ye Ha HEKPO3 I'eNaTOIMTIB, TOMY Ha-
BiTh MiHIMaJIbHE 30UIbIIEHHST HOTO aKTHBHOCTI CHTHA-
J3y€ NPO YUIKOKESHHS MeUiHKH. 3pOCTaHHS KOHIIEHT-
partii 3aragpHOr0O OUTipyOiHY B KPOBIi, CBOEIO YEPIoOIO,
CBIIYUTH MO MOPYIICHHS IMIrMEHTHOTO OOMIHY BHa-
CITIJJOK YpaXeHHS TeNaToINTiB a00 PO3BUTKY TeMOJIi-
THUYHHX Ta XOJIECTATHYHHX SBUIL.

BpaxoBytoun TicHHH B3a€MO3B’SI30K IMyHHOT CHC-
TEeMH, MIKpOOIOTH KHIIEYHHUKY Ta IIE4iHKH, TIEPCIEKTH-
BHUM HAaIPSIMKOM € CTBOPEHHSI KOMIUIEKCHHX 3aC00iB
JUISL OJTHOYACHOI KOPEKLii IOpyIIeHb, CIPHYMHEHHX
iMmyHOnedinuToM 1 aucbiozom. Ilomepemni mocmi-
JUKEHHS TIOKa3aJIi, 110 BBEJICHHS IMyHOCTUMYITIOBAIb-
HUX 1 aHTHOKCHJAHTHUX TPETapariB MOXKe CYyTTEBO TO-
cmabutn HeratuBHI edexTH nuKiIopochany: 30kpema,
BCTaHOBJICHO, 10 3aCTOCYBaHHsI IPUPOJIHKX IOJIicaxa-
puiB i 010aKTHBHUX MENTHIIB Y MOAEIAX iMyHOAE(DI-
[Ty TPHUBOJMIO N0 BiIHOBIEHHS MOpdodyHKIioHA-
JIBHOTO CTaHy IMYHHHUX OpTraHiB, 3HWXXKEHHsI PiBHS IPO-
3aMaJbHUX LUTOKIHIB, HOpMali3alii TOKa3HHUKIB
OKCHJATHBHOTO CTpPECY Ta LITICHOCTI KHIIEYHOTO

6ap’epy [7-9]. OTxe, moemHaHHS KiTbKOX (apMaroo-
TiYHUX KOMITOHEHTIB 3 PI3HUMH MeXaHi3MaMH il MOKe
3a0e3MeUNTH CHHEPTiYHUM TepamneBTUIHUN e(exT y
pa3i MHO)XKMHHUX TAaTOJIOTIYHAX 3PYIICHb.

Metol0 pmaHOTO [OCHiKCHHA Oyna OIiHKa
BIUIMBY JIIKYBaJILHOTO KOMIUIEKCY TpemapaTiB Ha pi-
BEHB TEYIHKOBHX MapKepiB B CHPOBATI KPOBi HIypiB
HA TJIi MOJICTFOBaHHS IMyHOIEIUTY Ta IUCOi03y.

Marepiaa Ta MeTOoaH JOCTiZKeHHS .
ExcniepuMeHTanbHi JOCHIIKEHHsT OyJIM MPOBEJeHI Ha
30-Ti crareBO3piMMX caMmIpIX IMypiB JiHii Wistar
CTaJHOTO PO3BEACHHS, YOTUPHOX MICSYHOIO BIKY i3
cepenHbor0 Macoro Tima 280110 r. [locmimkyBaHHX
LIypiB YTPUMYBaJIM y 3BHYaliHMX yMOBax BiBapiro —
pu TpUPOTHOMY |2 TOAMHHOMY OCBITJIEHI Ta i3
BUTLHUM JOCTYIIOM JI0 BOAM U iki. B X011 mpoBecHHAS
JOCTTiIKEHb y BiBapii Oy JIOTpUMaHi
MIKpOKJIIMATHYHI yMOBH HaBKOJIMIIHBOTO CEPEIOBHUILA
— TeMIiepaTypa noBiTps CKiIaaaia y cepeanbomy — (19-
22°C), a Bouorictb — (55-75 %). Takox, y BiBapii
MPOBOJMIINCH PEryJIsApHI IMONCHHI, MIOTH)KHEBI H
reHepalbHi IpUOHpaHHS. ExcniepumenTanbHi
JOCITI/DKEHHSI TIPOBOJWIN B J1abopaTopii Gioximii Ta
BiBapito 1Y «IHCTUTYT croMaTosorii Ta MieJenHo-
nuIboBO1 Xipyprii HamioHansHOT akagemii MEIUUHUX
Hayk VYxpaiem» (AY «CHJIX HAMH»). Vci
eKCIIEpUMEHTH  Ha  [Iypax  TpOBOAWINCS  3a
3arBepokeHnmMu B 1Y «ICHUJIX  HAMH»
CTaHIaPTHUMH oTeparifHIMH TIpoLEAypaMHy,
PO3pOOICHUMH BiOBITHO 10 MeTOIUYHIX BKA3iBOK
®dapmaxkonorigsoro Komitery MO3 Vkpaian Ta
MiXHapOAHUX MpaBuWi pobOTH 3 JabOopaTOpHUMHU
tBapuHamu [10,11].

TBapuH PO3NOALIMIN Ha 3 TPYNH HACTYITHUM 4H-
HOM:

1 — inrakTHa, n=10;

2 — MojemoBaHHs iMyHOAedinuTy Ta AUCOi03y
(cykymHa martororis), n=10;

3 — CyKyITHa MaTOJOTis + KOMIUIEKC IPETaparis,
n=10.

TBapuHM  IHTaKTHOI  TPYIH  OTPUMYBAJH
30aaHCOBaHMH KOpPM, SIKMH IIOBHICTIO IIOKPHBaB
1000BI MOTpeOH B MOKUBHHUX PEUOBHMHAX, BiTaMiHaXx,
MiHepaiax Ta MiKpoeJeMeHTaX, a TAKOK 3HEe3apaKeHy
i ¢inpTpoBaHy 3a JIONOMOIOX 3BOPOTHOTO OCMOCY
BOAY NpH BimkHOMY noctymi. lllypaM iHTakKTHOT TpyIu
BBOAWIM BHYTpimHBOM s130B0 0,9 % crepwibHUI
¢izionoriyHAil PO3YMH y TakoMy 00’eMi, SK IIypam
JOCITITHUX TPYIL.

TpuBanicts ekcnepuMeHty ckiama 37 gi6.
MopentoBanns ~ imyHoxedimury  ta  aucOiosy
npoBomm 1o merony A.IL. Jlepumpbkoro, (2016p):
Mojenb iMyHomedimuty — nukinodochan (ITAT
«KuiBmennpenapat», VYkpaiHa) IIypaM BBOJMIH
BHYTPIITHEOM ’s130BO B 71031 50 MT/KT MO ABi iH €Kil
pO3YMHY 3 iHTEpBAJIOM 2 100H, TIepe 3aCTOCYBaHHSIM
mpernapatr y ¢uakoni 0,2 r. po3Bomwnu y 10 mx
crepuibHOTo 0,9 % pozunny NaCl; mogens muc6iozy —
mypamM i3 TIMTHOIO BOAOK JaBaIM aHTHOIOTHK
nminkoMminuH (AT ®apmdipma «/Iapaums», Ykpaina) y
no3i 70 Mr/kr kuBOi Barm ympouoBxk S5 ni0, skuit
NIPUTHIYY€E 3pOCTaHHsA NpoOioTHYHOI Mikpodiiopu:
6idinymbakTepiii Ta nakrobammi. Po3paxyHok mo3u
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JIHKOMILIMHY IPOBOJIMIIH 13 ypaxyBaHHSIM 00CSTY BOJIU
1110 BUIIMBAETHCS Ta XMBOI Mack TBapuH. [12].

Uepes 7 pmi0 micnsd MOIENIOBAHHS MATOJNOTIL
BBOAWIHM  JIKYBaJIBHO-TIPO(INTAKTHYHUN  KOMIIJIEKC
ynpomosx 30 mi6. Kommiekc Bkito4aB mpemapard 3
AQHTHOKCHJIQHTHOIO, IMYHOCTHMYJTIOBaJILHOIO,
PaHO3arolOBajbHOI0 Ta IPOTH3ANANBHOK aiero. [lo
3aKIHYEHHIO EKCIIEPUMEHTY Y IIypiB i3 XBOCTOBOI BEHU
3a CTaHAapTaMHM OlepalliifHuX mpouenyp Jadboparopii
poOmwiIM Ma3oK KpoBI Ta mNpoBoAwsM 3alip KpoBi
OJTHOPA30BUMH  KamiIApHUMH  3a0ipHUKaMu IS
BU3HAYCHHS IeMAaTOJIOTIYHUX MOKa3HUKIB. 3a0ip KpoBi
Ta MPOBEICHHS eBTaHa3ii y ITypiB yCiX JOCIITHUX TPYII
3MIHCHIOBANIM  MHCHS  TONepeqHboi  24-ToAWHHOI
JempuBamii DKi, MpH BUIBHOMY JOCTYIi JO BOJM.
EBranasiro TBapHHAM 3IMCHIOBAIIN i
TIOIEHTAIOBUM HapKO30M, SKUH BBOJIHJIN
BHYTPIIIHBOYEPEBHO y 1031 40 MI/KT.

Y cupoBarii KpoBI LIypiB BH3HAYaJld 3a
3arajJbHONPUUHATUMHU METOJIMKaMU MEYiHKOBI

MapKepu: KOHIEHTpALil0 3arajlbHOro OunipyOiHy Ta
aKTHUBHICTh ()EPMEHTIB — aJaHiHaMiHOTpaHchepasu
(ANAT), acnapraraminotpancdepasu (AcAT) [13].

IIpu craTrctiaHit 00pOOLi OTPUMAHUX PE3YIb-
TaTiB BUKOPHCTOBYBaJlacs KOMIT' IOTEpPHA MporpaMa
STATISTICA 6.1. myst omiHKH IXHBOT JOCTOBIPHOCTI Ta
MOXUOOK BUMiproBaHb. CTATUCTHYHO 3HAYYITY BiAMiH-
HICTh MIXK aJIbTepHATUBHUMH KiJIbKICHUMH O3HaKaMH 3
PO3IOJIIOM, BiIOBIIHUM HOPMAaJIbHOMY 3aKOHY, OLli-
HIOBaJIM 3a Jornomororo t-kpurepito CteiogenTa. Piz-
HUII0 BBAXAIM CTATHUCTUYHO 3Hauymiow mpu p<0,01
[14].

Pe3ysabTaTH Ta ix o6ropopenns. [apopmamniiino
OiHHIM Yy HAIIUX JOCIHIIKEHHSIX OyJ0 BH3HAYCHHS Y
CHPOBATIIi KPOBI IITyPiB «ITIE€YiHKOBUX» MapKepiB — KOH-
HeHTpamii 3aranbHOTo Oiipy0iHy, akTHBHOCTI (hepme-
HTiB AcAT Ta AnAT Ha T moegHaHOI MAaTOJNOTIT iMy-
HOMeiuTy Ta qUcOio3y NaHi IKUX y3arajabHeHi B Ta0-
JIHL.

Tabnuis

Bnuoius JIIIK Ha piBeHb «Ie4iHKOBHX» MapKepiB B CHPOBATLI KPOBi IIypiB 32 YMOB CyKYNHOI NATOJIOTil
aucoio3y Ta imyHoaedinuty, M+m

IlokazHuku . . .
Konnenrparist 3araipHOTO AKXTHBHICTb AKTHUBHICTb
Oiipy0iHy, MKMOJIB/I AnAT, MKkaT/I AcAT, MKKat/a
I'pynu
rll':igTaKTHa rpyna, 4,040,03 0,37+0,03 0,52:£0,04
2. CykymnHa mnaro- 12,4+1,10 1,12+0,10 1,45+0,11
Jjiorisa, n=10 p<0,001 p<0,001 p<0,001
3. CykynHa maro- 5,240,5 0,54+0,03 0,67+0,04
JOTist  +KOMILIEKC p<0,001 p<0,001 p<0,02
npemnapartis, n=10 p1<0,001 p1<0,001 p1<0,001
ITpumiTka: P - IOCTOBIPHICTB BiIIMIHHOCTEI /10 MOKa3HUKA B IHTAKTHIN TPYIIi;

P1 - AOCTOBIPHICTH BIIMIHHOCTEH /IO MIOKa3HHUKa B IPYIIl «CYKYITHA MATOJIOTIs.

Bigomo, 1110 akTHBHICTH (DEPMEHTIB NEUiHKH BijI-
JI3EPKAOE IHTEHCUBHICTH MPOIIECIB B TKAHUHAX Opra-
Hi3My. Tak, amiHOTpaHc(epasu (alaHiH-aMiHOTPaHC-
(epasza Ta acmapraT-amiHOTpaHC(epasa) y Oprasizmi
KaTaJi3yloTh NPOIECH TpaHCaMiHyBaHHS, 3abe3meuy-
I0YH TIPH IIbOMY CHHTE3 OKPEMHX aMiHOKHCIOT. Dep-
MeHT ANAT — 11e TOKa3HHUK [TUTONI3Y SIKHIA € HAiOLTbIIT
YYTJIMBUM [TOKa3HUKOM MiHIMaJIbHOTO YPa)KeHHS Iedi-
HKH. [TiBUIIEHHST aKTHBHOCTI aMiHOTpaHc(epas B CH-
poBaTIIi KPoBi BijoOpakae MaToyIOTivHi 3MiHU U MOTII-
KOJDKEHHS KJITHH medinkd. [Ipu oHKoJOTIYHIN maTo-
JIOTii TMOMIKOJKEHHS MEYiHKH MOXe OyTH MOOIYHUM
e(heKTOM 3acTOCYBaHHS ICSIKUX XiMiOTepameBTUIHHX
mpemnaparis.

AHai3 HallMX eKCIIePUMEHTAJIBHUX JI0CIIJKEHb
CBIIMMTH PO BIpPOTiZIHE 3pOCTAaHHS y CHPOBATII KPOBi
OIypiB 32 yMOB iMyHOJe(inuTy Ta nucOio3y 3araib-
Horo Outipy0iny y 3,1 pasu (p < 0,001), AnAT y 3,0
pasu (p < 0,001) Ta AcAT y 2,7 pasu (p < 0,001) no
BIZTHOLIEHHS 710 HN(POBUX AAaHUX KOHTPOJILHOI IPYIIH.
IcroTHE 36inbIIeHHS 3aragpHOTO OUTipyOiHy Ta aKTHB-
HOCTI TpaHCaMiHa3 Ha TJi 3aCTOCYBaHHS IMTOCTaTiKa
nukinodocdana Ta aHTUO10THKA JIIHKOMIITUHY CBITYUTH
PO MOMIKOKEHHSI KIITHH MEYiHKH Ta PO3BUTKY Tela-
THUTY.

PerynsipHe nepopajibHe BBEIEHHS KOMMO3HUINT
npenapatiB Ha (oHi iMyHoAedinuTy Ta 1ucOio3y MoK-
palyBajlo MOKa3HUKH IMEYiHKOBUX MapKepiB y IIypiB
3-o0i rpymu. Tak, hikcyBamu 3HIKCHHS «IICUiHKOBUX)»
MapKepiB y CHpOBATIi KPOBi TBApHUH 3-0i TPYIH: KOH-
meHTparii 3aragpHOTO OiNMipyOiHy — y 2,3 pasu (p1 <
0,001), aktuBHicTE ATAT —y 2,1 pasu (p1 < 0,001) Ta
aktuBHICTE ACAT —y 2,2 pasu (p1 < 0,001) BizHOCHO
MTOKa3HUKIB 2-01 rpyIH (CyKyIHa MaToJIoris).

Otxe, oJlep>kaHi pe3yibTaTH AOCTIKEHHS aKTH-
BHOCTI TpaHCcaMiHa3 Ta 3arajbHOTro OimipyOiHy y cupo-
BAaTIi KPOBI IIypiB MiATBEPAKYIOTh I'eIaTONPOTEKTO-
pHY eeKTHBHICTh IpenapaTiB JiKyBaJbHOTO KOMILIE-
KCY 32 YMOB iMyHOIUMIIHTY Ta A1cHio3y.

BucHoBknu:

1. MogemnroBanHs iMyHOzehIMTY Ta 1UcOiozy y
IIypiB 3yMOBHJIO pi3Ke MiIBUIICHHS B CHPOBATII KPOBIi
TIOKA3HUKIB YIIKO/PKEHHS MeYiHKH. 30KpeMa, KOHIIEHT-
pauis 3arajpHOro OLTipyOiHY 3pocia npubmmsHo y 3,1
pasa, aktuBHiCTh ANAT —y 3,0 paza, a AcAT —y 2,7
pasa (p < 0,001) BiTHOCHO iIHTaKTHHUX TBapHH, IO CBi-
JUUTH NP0 3HAYHE YIIKO/PKEHHS IEeMaToLUTIB 1 PO3BH-
TOK IeaTonaToiorii Ha T nmoegHadol marojorii. On-
HOYACHO IIi 3MiHHU BiIOOpaXaroTh IHTEHCUBHUH ITUTOJTI-
THYHUH MTPOLIeC y MEYiHIli Ta SHJOTeHHY 1HTOKCHUKAIIIFO
OpraHi3my.
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2. 3acrocyBaHHs npotsiroM 30 ai0 JiKyBaJbHO-
PO ITAaKTUIHOTO KOMILIEKCY TIPerapariB CIIPHLIIO J10-
CTOBIPHOMY 3MEHIIICHHIO MPOSBIB ITHTOJI3Y Ta IMOKpa-
IIeHHIO (YHKIIOHAJFHOTO CTaHy IeviHKH. B rpymi TBa-
pHUH, IIO OTPUMYBAJIH KOMIUIEKC, aKTUBHICTE ANAT
sammwiacs Ha 51,8%, a AcAT —na 53,8% (p: < 0,001)
BITHOCHO BiAINOBITHNUX TOKA3HWKIB HEJIKOBAaHHUX IIY-
piB, 110 IEMOHCTPYE I'eNaTONPOTEKTOPHUH Ta IPOTH3A-
naabHUN e()eKT AJaHOTo KoMILIeKcy. PiBeHb 3araibHOro
6inipy6iny 3menmmBces Ha 58,1% (p1 < 0,001) y nopis-
HSHHI 3 TBapMHAMHU 0e3 JIKyBaHH:, HaOJIMKaIOYKCh 10
MOKa3HUKIB IHTAKTHOI IPyIH, — LI BKa3ye Ha npodina-
KTHKY PO3BHTKY XOJieCTa3y Ta BiIHOBJICHHS HIrMEHT-
HOi (OyHKIIi IeYiHKH.
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Anomauisn

Cmamms npucesuena meopemuyHoOMY 8USUEHHIO NCUXONO2IYHUX 0CODIUBOCMET, MEXAHI3MIE Ma cOYianbHO-
NCUXONOZIYHUX (PAKMOPI6 PO3CUMKY KPUMUUHO20 MUCLEHHS Y MOIOOWUX WKOISAPIE Y KOHMEKCMI aHani3y HayKo-

8UX Odrcepen 3apyOinCHUX [ YKPATHCLKUX HAYKOBYIB.
Abstract

The article is devoted to the theoretical study of psychological features, mechanisms and socio-psychological
factors of critical thinking development in primary school students in the context of analyzing scientific sources of

foreign and Ukrainian scholars.
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VY Konuenuii HoBoi ykpaiHChKOI IIKOJH, KPUTH-
YHE MHCIICHHS, 3[aTHICTh JIOTYHO OOIPYHTOBYBAaTH
MO3UIII0, BUPIIIYBaTH NPOOJIEMH, OL[IHIOBATH PU3UKU
Ta IPUIMaTH pillIeHHs, KOHCTPYKTHBHO KEPYBaTH €MO-
[isIMH, — € HACKPI3HUMH YMIiHHSAMH, a Pa30M i3 KITF090-
BUMH KOMIIETEHTHOCTSIMHU CTBOPIOIOTH TaK 3BaHy «Ka-
HBY», SIKA € OCHOBOIO IS YCIIIITHOI caMopeaizarii
YYHS — 0COOHUCTOCTI, TpoMasHUHA 1 (haxiBus [6, c. 12].
AKTyanbHICTh JJOCHIJKEHHS 3acajl PO3BUTKY KPHUTHY-
HOTO MHCJICHHSI MOJIOJIINX HIKOJISIPIB BH3HAYAETHCS
3araJlbHOI0 TEHJCHIIEI0 pepopMyBaHHA CydacHOi
OCBITH 3 METOI) CTBOPEHHS ONITHMAJILHOI'O OCBITHHOTO
MIPOCTOPY, B IKOMY y4€Hb M030yBa€eThCs poiti 00’ €KTa
(hopMyr0UNX BIUIMBIB 1 3aliMae cy0’eKT-Cy0’ eKTHY TO-
suiro. [IpiopuTeTHicTh PO3BUTKY KPUTHYHOTO MHMC-
JICHHS ITJKPECIIOETBCS IHTEHCHUBHICTIO COLIAIBHUX
3MiH, 5IKi CIIOHYKAIOTh OCOOHCTICTB 3MIHCHIOBATH CKJIa-
JHI 1O yHKITIOHABHI BUIIU JKATTEIISITBHOCTI, ehek-
THUBHO PO3B’s13yBaTH Pi3HI HABUAJIbHI 3aBJIaHHS Ta KUT-
TEBI MpoOIEMH, 3HAYHY YaCTUHY SKHX Iepef0aduTH
HEMOJKJIUBO.

PO3BUTOK KPUTHYHOTO MUCICHHS Y MOJIOALIMX
HIKOJISIPIB B YMOBaX ChOTOZICHHS € BaXKJIMBUM 3aBJIaH-
HSIM CHCTEMH OCBITH, T103a5IK [[€ CYTOJIOCHO 3aBJIaHHAM
(hopMyBaTH HE3aleXHy, BIIbHY, CIPOMOXXHY CaMmo-
CTIFfHO OCMHUCITIOBATH SIBHIIA CYCIUIBHOTO OYTTS, Bijic-
TOIOBATH BJIACHY JYMKY i mpuiiMaTi oOIpyHTOBaHI pi-
IICHHS OCOOHCTICTB.

Posrisnatoun f1aHe nUTaHHS y KOHTEKCTI MCHXO-
J0Tii MUCIICHHS, 3a3HAYMMO, 1110 KPUTHYHICTb PO3IIIs-

JIA€ThCsl K OJIHA 3 BJIACTUBOCTEH PO3yMy 1 BH3Ha4a-
€THCS SIK YCBIJIOMJICHUI KOHTPOJIb 32 XOJIOM IHTEJIeK-
TYyaNbHOI JiSJIbHOCTI JIFOJJMHY, 10 BUSBIISIETHCS B 371a-
THOCTI JIFOAWHU CTPOTO 1 00’ €KTHBHO OIIHIOBATH CBOI 1
9yXi JTyMKH, IMiJIaBaTH IX CyMHIBY 1 IepeBipIli, BUSIB-
JISATH Y HAX LiHHE 1 TOMIIKoBe. Lle yMiHHS 3HaAXOIUTH
HEJIONIKH y BIIACHOMY PO3YMOBOMY IIPOIIECI UM a/IeK-
BaTHO pearyBaTH Ha KPUTHKY CBOTO MHUCIeHHS. Hay-
KOBIII BUOKPEMJIIOIOTH 1HIIUBIIyabHi 0COOIMBOCTI MU-
CJICHHS: KPUTHYHICTh, IMIBUAKICTh, THYYKICTh, Camo-
CTIHHICTb, PO3CYAJIMBICTh, BHHAXIJJIMBICTh, TIIMOMHA
JYMKH, IHPOTA, JOTEMHICTh, KMITIMBICTh, IIECIPs-
MOBaHICTh, IHTYITHBHICTB, OCTIAOBHICTS [8].

JlocipkeHHsT KpUTHYHOTO MUCJICHHS B HOTO CY-
YaCHOMY PO3YMiHHI ITOYaJId PO3TOpTATHCA y JIPYyTiid
MoJoBMHI XX CTOJITTA TNEPEBAXHO AHTIOMOBHUMH
BYECHHUMH, SIKi Y CBOIX poOoTax AociipKyBaiu nei de-
HOMEH 3 Pi3HOI0 METOIO Ta 3 Pi3HMX OOKIB, MPOTE KO-
KEH JIOTPUMYBABCS TyMKH, 110 KPUTHYHUI TUII MHC-
JIeHHs niepen0ayae JIOTiYHy HepeBipKy iHpopmaii, i
HE3aJIeXKHY OILIHKY, CIIHPAIOYUCh Ha (pakTh BCymeped
€MOIIisIM, JIOBEJICHHSI CBO€i [yMKH 3 METOI0 BUKODH-
CTaHHs HOBHX 3HaHb Ta HABUYOK y NMPAKTUYHIH JisTb-
HOcTi. BBaXkaeThcs, M0 11 TOHATTS B PO3YMIiHHI MHC-
JICHHA BHUIIOTO piBHA BBenaeHo b. birymom y meronnd-
Hill miteparypi B 1956 pomi, a comiaibHO-
¢dutocodchkuil aceKT BUKOPHUCTAHHS TEPMiHY «KpH-
THYHE MHCIICHHsD» 3arpononysas y 1970 poui FO. I'a-
6epmac, npeacraBHUK @paHKkypTCHKOT KON KPUTH-
YHOI COIiaJIbHOT TEOpIii.
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3a BuznaueHHsM Jlxynai A. bpayc ta lleBina Byna,
KPUTUYHE MHCICHHS IOPiBHIOE PO3YMHOMY pediek-
CHBHOMY MHCJICHHIO, C(OKYyCOBaHOMY Ha IOLIYKY
TOTrO, YoMy BipuTH Ta sK nistd. Lle mpouec momryky
3JI0pPOBOTO TIIY3/Ty, CIPSAMOBaHUI Ha 00’ €KTUBHICTH Ta
JIOTIYHICTh 3 OTJISIIYy HAa CBOIO TOYKY 30pY, BOJAHOYAC
3JIaTHOCTI BiIMOBIISITHCS BiJl BJIaCHHUX yIEpEKEHb Ta
ypaxyBaHHs JyMOK 0Touyrouunx [14].

OpuH i3 3aCHOBHUKIB [HCTUTYTY KPUTHIHOTO MH-
cenns CIIA, npodecop Komymbiiicekoro yHiBepcu-
tety M. JlinMaH 3a3Hadae, 10 METOANKA (hOpMyBaHHS
KPUTHYHOTO MHCIICHHS € IITICHOI CHCTEMOIO
B3aeMOJIii 3aCO0IB 1 MPHUITOMIB, SIKi CHPHSIOTE chop-
MYBaHHIO CaMOCTIIfHOTO, HayKOBOTO MHUCJIEHHS, IO
no3Boysie  ocobucrocTi  opmymroBaTH  HaiiH,
BIpOTiIHI CY/DKEHHS, IPUHMATH 3BaXKEH1, pETeIbHO 00-
MIpKOBaHI Ta He3aJIeXHi pileHHs [3a 12, c. 26].

Posropuyre (opmyntoBaHHS KPUTHYHOTO MHC-
JICHHsI 3alpOINOHOBAaHO AMEPHKaHCHKOI (iocodehb-
Koto acomiariero (APA-Delphi): «Kpuruanae MucieHHS
— IIe OIECTIPSIMOBAHE, CAMOPETYJIIOI0UE CYIKCHHS, IKEe
3aBEPIIYETHCS IHTEPIPETAIi€I0, aHATII30M, OI[IHKOO 1
IHTEPaKTHUBHICTIO, TAKOX SK IOSCHEHHS OYEBUIHUX,
KOHIIETITyaIbHIX, METOJOJIOTIYHUX, 400 KOHTEKCTHUX
MIpKyBaHb, Ha SIKUX IPYHTYETHCS 1€ CY/DKCHHS». 3a-
3HAYaIOTh PSIJ] OCOOUCTICHUX XapaKTEPHUCTHK, SIKi MPH-
TaMaHHi JIIOAWHI 3 PO3BUHYTHM KPUTUYHUM MHCIICH-
HAM: «l7eanbHe KpUTHYHE MUCIICHHS JIFOJWHU 3a3BHU-
yaii  moB’s3aHe 3 JIONUTIMBICTIO,  XOPOLIOIO
00I3HaHICTIO, MPUYUHOIO JIOBIpH, HEYIEPEIKEHICTIO,
THYYKICTIO, CIPaBEJIMBICTIO B OIlHIl, YECHICTIO B
3ITKHEHHI 3 OCOOWMCTHMHU YHEepeIKECHHSIMH, PO3CYI-
JMBICTIO B CYKEHHSX, Oa)KaHHAM MPOSICHIOBATH IIPO-
OIemM¥ i CKJIa[IHI MUTaHHSA, PETENBHICTIO B MOIIYKY IO~
TpiOHOI iHpOpMaIii, pO3yMHICTIO Y BUOOpI KpUTEPIiB,
MOCTIMHICTIO B IOITYKY PE3YJIbTaTIB, IKi € HACTITBKH XK
TOYHUMH, SK BHKOpDHCTaHI mepmomkepena. Llg
KOMOIHAILisI, 110 3B’A3Y€ PO3BUTOK BMIiHHS KPUTHYHOTO
MUCJICHHSI 3 PO3yMIHHSAM OCHOB PalliOHAIBHOTO 1 AeMO-
KpaTHYHOTO CycminbcTBay [14].

VY «[Icuxonoriyniii ennukioneain O. CrenaHoBa
KPUTHUYHICTh MUCJIEHHSI PO3TIISLAAETHCS SIK OJIHA 13 Horo
MOXIIMBHX 1HAMBIAYaJIbHAX 0COOIMBOCTEH MUCIICHHS:
«IIOIMHA 3 KPUTHYHAM MHCIIEHHSM CYBOPO OIHIOE
CBO1 1 9yXKi yMKH, BUSIBIIIE B HUX HEHOJIKH 1 CHIIbHI
CTOPOHH, HE NPHUHMAE 3a iICTHHY 3JI0TaJKH, a Mignae ix
aHaui3y i nepesipui» [8, . 201].

Sx naronmomyrots I'. Tepemyk ta H. JIynak, «xpu-
TUYHE MUCJICHHS HEOOXiJHO IiJeCTPSIMOBAHO PO3BH-
BaTH y IpOIleCi HaBYaJIbHOI HisUTBHOCTI, BPaXOBYIOUHN
IHAWBIAyadbHUN 1 KOJCKTHBHUA MEHTATBLHUN JOCBIT
Cy0’€eKTiB B3a€MOIii, KOTHITUBHO-KOMYHIKaTHBHI MOX-
JIMBOCTI OCBITHBOTO cepeAoBHINa. <...> MEHTalbHa
MOJI€JIb MHCJIEHHSI OCOOMCTOCTI, sIKa CIIIBBIJHOCHA 3
yciMa KJIIOYOBUMHM XapaKTEPUCTHKAMM PiJHOI MOBH,
perpe3eHTye 3HaHHA PO CBIT 3arajoM, a TaKoX Bilo-
Opaskae CTaHU CBIJOMOCTI 1 crienngivHi MEXaHi3MU MHU-
CJIeHHS JIOAUHUY [9, c. 6].

O. I'y3ap i M. JlioHEeHKO BKa3yIOTh Ha T€, IO «i1ei
PO3BUTKY KPUTHYHOTO MUCICHHS, SIKI CIIPHAIOTH PO3-
BHUTKY Ti3HaBaJbHOI aKTUBHOCTI i CAMOCTIHHOCTI MHC-
JIEHHS OCOOWMCTOCTi, MPUHITUIIOBO BiJIPi3HAIOTHCS BiJ

PENPOLYKTUBHOTO CTWIIIO HABYAHHSA, & BMIHHSA caMo-
CTiffHO TIOTTIOBHIOBATH 1 3aCTOCOBYBATH 3HAHHSA Y Pi3HO-
MaHITHHUX CHTYallisIX BBaXKAIOTHCS MPIOPUTETHUMI [2,
c. 76].

PO3BUTOK KPUTHYHOTO MUCJICHHS Yy MOJOALIMX
LIKOJISIPIB € BaKJIMBOIO CKJIQJOBOIO IXHBOTO IICHXid-
HOTO PO3BHUTKY Ta OpraHi3allii OCBITHBOTO INPOILECY y
MMOYATKOBIM JIaHII OCBiTH. KpUTHYHE MHUCIICHHS BU3HA-
YaEThCA K 3IaTHICTH aHATI3yBaTH 1 OLIHIOBATH iHGOP-
Mallito, poOUTH OOTPYHTOBaHI BUCHOBKH Ta MPHHMATH
OOTpYHTOBaHI pilleHHSA. Y MOJIOAMIOMY HIKITHHOMY
Billi JiTH MOYHWHAIOTH PO3BUBATH ITI0 3JaTHICTh, 0CO0-
JIMBO B KOHTEKCTI BHUBYEHHS PIi3HUX NPEIMETIB Ta
CIUIKYBaHHSA 3 OJHOJITKAMH Ta JOPOCIAMH.

Y Jlep)xaBHOMY CTaHIapTi MOYaTKOBOI OCBITH
BKa3aHO, 110 «CIHUILHUMHU JUJISL BCIX KIFOYOBUX KOMIIE-
TEHTHOCTEH € Taki BMIHHS, K YUTAHHS 3 PO3YyMIHHSM,
YMIHHSI BHCJIOBIIIOBaTH BJIaCHY AYMKY YCHO 1 IHChb-
MOBO, KPUTHYHE Ta CHCTEMHE MHCICHHS, TBOPYICTS,
IHIIIIaTUBHICTD, 3MATHICTH JIOTIYHO OOIPYHTOBYBATH
TIO3HUIIiI0, BMIHHS KOHCTPYKTHBHO KEPYBaTH EMOLISIMH,
OLIIHIOBATH PU3UKH, IPUHMATH PIiLlIEHHs, PO3B’I3yBaTH
mpoOJeMH, CIIBIPALIOBATH 3 iHIUME ocobamm» [4].
Tomy hopMyBaHHS KPUTHYHOTO MHUCJICHHS Y IIKOJISIPiB
€ OJTHMM 3 TOJIOBHHX 3aBAaHb Cy4acHOI OCBITH.

OjHI€I0 3 OCHOBHUX TI€PEIYyMOB PO3BHUTKY KpH-
THYHOT'O MHCJICHHS € CTUMYJIIOBaHH: JiTeH Mi3HaBaTH
OTOYYIOUHI CBIT Yepe3 aHalli3 Ta 0OrOBOPEHHS iH(OP-
Mariii. Lle Moxe OyTH HOCSTHYTO Yepe3 MOCTAHOBKY 3a-
MIUTaHb, BUPIIICHHS NPOOJIEMHHUX CUTYyalid Ta aHaji3
BJIACHOTO JI0CBiNy. BaxkinBo, o6 AiTH HaABYHIKCS PO-
3pi3HATH (DaKTH BiJl MPUITYIIEHh Ta BMIJIH 3aCTOCO-
BYBaTH JIOTiYHI apTyMEHTH B OOTOBOpEHHSX. Takox
Ba)XXJIMBOIO CKJI4JIOBOIO € PO3BUTOK YMiHb BHCIIOBIIO-
BaTH BJACHI JYMKH Ta NepeKOHaHHs. J{iTH MOBHHHI
BMITH apryMEHTYBAaTH CBOi IOIJIAIM, BHUXOASYM 3
JIOTIYHUX JIOKa3iB Ta aHajmizy iHpopmarmii. Ile moro-
MOXe IM craTu OIblI CaMOCTIHHUMH y NpPUHHATTI
pillieHb Ta PO3BUHYTH HABUYKH aHAIli3y Ta KDUTUUHOTO
MHCIICHHS.

MucneHHs JiTed — 11e BaXKJIMBUH acleKT IXHbOTO
KOTHITUBHOTO PO3BUTKY, SIKMIi 3a3HA€ 3HAUHUX 3MiH Ha
pi3HUX BIKOBHX eTamax. PO3BHUTOK MUCIEHHS Yy IiTel
MIPOXOJIUTH Yepe3 KiIbKa CTadil, KOXKHA 3 SIKUX Xapak-
TEpU3YETHCS CBOIMH OCOOJIMBOCTAMH 1 MOJKIJINBO-
CTSAMH.

Ha nepiomy erari, sikuit Ha3MBa€THCSI CEHCOPHO-
MOTOPHOIO CTaJIi€10, MUCIIEHHS JiTeH TiCHO MOB’s3aHe
3 IXHIMH CEHCOPHMMH BiJUyTTSAMH Ta MOTOPHHMH
nistmu. JliTH TOCTiKYIOTE CBIT 4epe3 pyXH Ta MaHIImy-
nsnii 3 00’ekraMu. BoHM MOCTYMOBO MOYMHAIOTH PO-
3yMITH TPUIHMHHO-HACIIIKOBI 3B’SI3KM 1 PO3BUBAIOTH
OCHOBH JIOT'TYHOTO MHCJICHHSL.

V Bini BiJ IBOX O CEMU POKIiB JITH MEPEXOAThH
Ha Tepefonepaniiiny crajiitlo MUcIeHHs. BoHu moun-
HalOTh BUKOPUCTOBYBAaTH CUMBOJIM Ta MOBY IS BiZ0O-
paskeHHs 00°€kTiB 1 moaiid. Ha npomy erarmi 1iti 4acto
BHKOPHCTOBYIOTh €rOIIEHTPHYHE MUCIICHHS, 110 O3Ha-
Yae, 10 BOHHU CHPUIIMAIOTh CBIT 3 BIIACHOI TOUYKH 30DPYy
1 TM Ba)KKO 3pO3yMITH iHIII epcrekTuBU. OHaK, BOHU
MIOYMHAIOTH PO3BUBATH 3/IaTHICTH 0 ySIBU Ta TPH, IO €
Ba)KJIMBOIO CKJIAZIOBOIO TBOPYOTO MHUCIICHHSL.
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V¥ Billi BiI ceMU IO OAMHAIISTH POKIB JIITH TIepe-
XOIIATh Ha KOHKPETHO-OMepalliiHy crafito. Ha nmpomy
eTarni BOHM HaOyBarOTh 3aTHOCTI JO JIOTIYHOTO MHC-
JICHHS 1010 KOHKPETHUX 00'€KTiB 1 moxii. it mo4u-
HAIOTh PO3YMITH NPUHLIUIK 30€pEeKeHHS KIIbKOCTI,
00'eMy 1 MacH, MOXYTb KinacudikyBaTtu 00'eKTH 3a pi3-
HHMH O3HaKaMH i PO3yMIIOTb ITOHATTS 4acy i POCTOPY.
Ix MuCIeHHs cTae GinbII OpraHi3oBaHUM i CHCTEMATHY-
HHM.

Ha dbopmansHo-onepaniiiHiii cTaii, sika po3moyu-
HAETHCS IPUOIM3HO B OJUHAALATH POKIB, NITH PO3BHU-
BalOTh 3JaTHICTH JIO aOCTPaKTHOTO MHUCICHHSA. BoHuU
MOXXYTh MUCJTHTH TilIOTETHYHO, PO3YMITH abCTpaKTHi
TIOHSTTS 1 BUPINIYBaTH CKIIJHI TPOOJIEMHU, BHKOPUCTO-
BYIOUH JIOTi4HI omneparrii. Ile# eTam XxapakTepu3yeThes
3IaTHICTIO IO KPUTHIHOTO MHCJICHHS 1 aHaJIi3y CKIIa-
HUX 1/IeH.

Ha po3BHUTOK MHCIIEHHS y JiTeH BIUIMBAIOTH Pi3Hi
(akTopu: OlonoriuHi, coliagbHi, OCBITHI TOWIO.
bionoriyni (akTopu BKIIIOYAIOTH T'€HETUYHY CXWJIb-
HICTh 1 HEWpOmcHXoJjoriunuii po3Butok. CorianbHi
(hakTOpH OXOILTIOIOTH B3aEMOIIiI0 3 OaThKaMH, BUXOBa-
TEeJSIMU, BYNTEISIMHU, OTHONITKAMH, & TAKOXK KYJIBTYPHE
cepenosuie. OCBITHI (paKTOPH BKITIOYAIOTh HABYAILHI
MIPOTPaMH i METOIM HABYAHHS, [0 CTHMYJTIOIOTH ITi3HA-
BaJIbHY aKTHBHICTb JITCH.

i po3BUTKY MUCICHHS Y AiTel BaXKIIHBO 3a0e3-
MCYUTH iM Pi3HOMAHITHI MOXIIHBOCTI [T HABYAHHS 1
JOCIiKeHHs. IrpH, 110 CTUMYJIIOIOTh YSBY 1 JIOTi4HE
MUCJICHHsI, HaBUaJbHI 3aBJaHHA, IO NOTPeOYyIOTh
PO3B’sI3aHHS, @ TAKOX YMTAHHS 1 OOrOBOPEHHS KHHT
CIPHSIOTH PO3BUTKY MUCIECHHS. OKpiM TOT0, BaXKJIMBO
320X04yBaTH AiTeH 10 3aMTUTaHb, EKCIIEPUMEHTIB 1 KpH-
TUYHOTO aHaIi3y iH(opMmarrii.

Bixrak, MUCIeHHsS IITEH € CKIagHMM 1 Oararo-
TPpaHHUM IIPOIECOM, SKHH PO3BUBAETHCS MOCTYIIOBO 1
i BIUTMUBOM pi3HHX (akTopiB. CTBOPEHHS CHPUATIIN-
BUX YMOB I HOTO PO3BUTKY CIpusie (OPMYBaHHIO
KpPEaTHMBHUX, KPUTHYHO MHUCISIYMX 1 KOMIIETEHTHHX
ocobucrocteii [11, c. 83].

MuciieHHsT MOJIOIIMX IIKOJISIPiB, TOOTO AiTel y
Bili Bix 6 10 10 pOKiB, XapaKTepU3YEThCS 3HAYHUMHU
3MiHAMH Ta MPOTPECOM Y MOPIBHSHHI 3 JOUIKUIBHUM
nepiogom. Y el yac JiTH NepexosTh Bil HAOUHO-00-
pa3sHOro MHCJIEHHS A0 OUIBII CTPYKTYPOBAaHOTO i
JIOTIYHOTO, IO JIO3BOJISIE M Kpallle 3aCBOIOBATH HaB-
YajabHUI Martepial Ta BHpIIIYBaTH CKIaIHINI 3aB-
JTAHHS.

I3 moyaTKkOM HaBYaHHS MHUCIIEHHS CTa€ y LEHTpI
MICUXIYHOTO PO3BHUTKY IAMTHHHU 1 TOJIOBHHM B CHUCTEMI
IHIIMX TCHXIYHUX (YHKIIH, SKi mMiJg HOTro BIUIMBOM
HaOyBalOTh YCBIIOMJICHOTO Ta JOBUTLHOTO XapakTepy,
IHTEJIEKTYaNi3yIoThCsl. MHUCIEHHS MOJIOJIINX IIKO-
nsipiB mepeOyBae Ha MEPEIOMHOMY €Tarli pO3BUTKY. Y
JIaHUH Tepio 3MIMCHIOETHCS TepeXiJl Bil HAOUHO-00-
pa3HOro MHCIEHHS [0 CJOBECHO-JIOTIYHOIO, II0-
HATIHHOTO, MO0 [a€ PO3YMOBIH MisUTBHOCTI yYHS
JIBOICTMH XapakTep: KOHKDETHE MHCIEHHS, IO
NOB’sI3aHE 3 PEaJIbHOIO JIHCHICTIO Ta Oe3rnocepesHiM
CIIOCTEPEKEHHSIM, BXKE HiINOPSIIKOBYETHCS JIOTTYHUM
NpUHLOUIAM, ane (OpPMaNbHOJIOTIYHI, a0CTpaKTHi
MipKyBaHHS JiTSAM BCe 1€ HEOCTYITHI.

Moot mMKOISIpI  aKTUBHO — PO3BUBAIOTH
HaBUYKH JIOTIYHOTO MHCJICHHSA. BOHM MOYMHAIOTH PO-
3yYMITH TIPUHIUIN TPUIUHHO-HACTIAKOBUX 3B’S3KIB,
knacugikamii Ta y3arabHeHHs. Ha 1ipoMy etami mith
3JIaTHI ONEPYBaTH KOHKPETHUMH 00 €KTaMH Ta TXHIMHU
BJIACTUBOCTSIMH, ajie M I¢ Ba)KKO MpAIfOBaTH 3 a0-
CTPAKTHUMH MOHATTAMHU. [{0 MPHUKIIaay, BOHU MOXYTh
KJacuQikyBaTH MpeaMETH 32 KOJIILOpoM, GpopMoro abo
po3MipoM, aje iM Moke OyTH CKJIaJHO 3pO3yMiTH
CKJIa/IHIIII a0CTPaKTHI KOHIIETIIII.

P. VrHIY BCTaHOBUB, IO «OCBITHIH TpoOIEC Mae
BEJIMKE 3HAYCHHS [T PO3BUTKY MHUCIICHHS MOJIOIIINX
IIKOJIAPIB. YPOKH B IITKOJIi TOMIOMAraroTh TITSIM PO3BH-
BaTH HABUYKH aHAJ3y, CHHTE3y Ta y3araJbHCHHS iH-
(¢opmarii. BunTen BHKOPUCTOBYIOTH Pi3HI METOIU
HaBYaHHS, TaKi SK irpy, 3aBIaHHs, BIIPaBH Ha JIOTIKY Ta
IPYINOBI NPOEKTH, 1100 CTUMYJIIOBATH MUCJICHHEBY aK-
TUBHICTh Y4HIB. BaXXJIMBO TaKOX CTBOPIOBATA YMOBH
JUIS CaMOCTIMHOrO MMCIIEHHS Ta JOCIIKEHHS, 100
JITH MOTJIA BIJIbHO BHUPAXKATH BJIACHI JYMKH 1 3HAaXO-
JUTH PO3B’s13KM 3amau» [13, ¢.155].

AHaJi3 TICUX0JI0r0-TIeAaroriyHol JiTepaTypy aae
MiCTaBU BUOKPEMUTH TaKi (PYHKIIT KpHTUIHOTO MHC-
JICHHS:

1. PerynsatuBHa (yHKIIS — BMIiHHSI 00IyMaHO
JUSATH 1 pEryJII0BaTH CBOI JIii BIAMOBITHO 10 00’ €KTUB-
HUX YMOB; 3IIHCHIOETBCS TEpeXil] BiJ MOMEPETHHOTO
pilieHHs 3amaui abo mpoOjeMH 10 OCTaTOYHOI'O
pileHHS.

2. OriHkoBa (YHKIIiS — OIIHKA CBOIX 1 YyXKHX Y-
MOK 1 .

3. ®yskuis iHiniauii OposBISETHCS TPH BUSB-
JICHHI 1 BUMPABJICHHI Mi3HABAJILHOTO MPOTHPIUYSL. Y Cy-
MEPEWINBUX JTaHUX PO3B’SI3yBaHOI MPOOIEMHU 3HAUTH
moTpiOHi 1aHi i 3 X TOTIOMOTOI0 BUPIIIHTH MPOOIIEMY.

4. Ctumynroroua GYHKINS — KPUTHIHE MUCICHHS
CTHMYITIOETHCS TTOTPEOOI0 B HOBHUX 3HAHHAX, YMIHHSAX,
a TaKOX BUCYHCHHSIM HOBUX TiIIOTE3, IHTEPECOM 0 ca-
MOCTIHHHX JTOCIIIKECHb, CIIOCOOIB BUPIIICHHS 3a/1a4.

5. KopuryBanibHa (yHKIis — panioHansHui Bif0ip
HEOOXIIHOTO MaTepiaity, MoIIyKy iHpopmaiii. Mosos-
K MIKOJISIP TAKOXX KOPUTYE CBOIO JISUTBHICTH 32 JI0-
MIOMOTOI0 BUMTEJISI: HOT0 YCBIJIOMJICHE CTaBJEHHS JI0
HiJICYMKIB IOBUHHO CTaTW CTUMYJIOM JI0 Mail0yTHBOT
JISUTBHOCTI.

6. IlporHosytoua ¢QyHKUiss — Opi€eHTYBaHHS Ha
MaiOyTHe, Ha TEPCHEKTUBH. MOJIOJIINHA IIKOJID,
SIKMH 3[JATHUH 3a31aJeTiab nepeadadaT XiJ po3B’ 3Ky
3a[adi 1 MPOrHO3YBAaTH PO3BUTOK CHUTYAIlii, Ma€ BHUCO-
KU piBeHb KPUTUIHOTO MUCIICHHSI.

7. Monenroroda QyHKIIisI — CTBOPEHHS MOJIEI i
i pesymbrariB. Mogmenroroda (yHKIis nependadae
CTBOPEHHS MaTeMaTUIHHX MoOJeneld 00 €KTiB BHUB-
YeHHsI; OpI€EHTOBaHA Ha a0CTparyBaHHS | eami3allito.
YacTo BUKOPUCTOBYIOTH MOJIENI TPOIECiB ab0 SBUII,
1100 HaouHiie iX MpoxeMOHCTpyBaTH i BUBUUTH [1; 3;
8; 11].

JlociKeHHsT KPUTUYHOTO MUCICHHS TOKAa3ye,
10 IIel BUJI MUCJICHHS MOYKE PO3BUBATHCS CIIOHTAHHO,
aJle TaKUi po3BUTOK He 3a0e3neuye GpopMyBaHHS HOro
Ha BUCOKOMY piBHI. ComiaibHi B3a€EMOJIi BiIIrparoTh
BaXXJIUBY POJIb Y PO3BUTKY MUCIICHHS MOJIOIIINX IIIKO-
JspiB. B3aeMomist 3 oAHOMITKAMH, CIiIbHA JTisSUTBHICTD
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Ta OOTOBOpPEHHS 3a7ad CIPHUSAIOTH (POPMYBAHHIO KO-
MYHIKaTUBHUX 1 KOTHITHUBHHX HaBUYOK. JliTH BUAThCS
CJIyXaTH iHIII TOYKH 30pY, ApTYMEHTYBAaTH CBOT TyMKH
i ciiiBnpantoBaTy B rpymi. Lle normomarae iM po3BuBati
KPUTUYHE MUCIICHHS 1 3[aTHICTh IO aHamidy iHgop-
Martii.

baTbku Tako)X MOXYTh aKTUBHO CHPHSTH PO-
3BUTKY MUCJICHHS y CBOIX fiTedl. UnTaHHs KHHT, 00ro-
BOPCHHS Pi3HUX TEM, CITiIIbHE BUPIIICHHS JIOTTYHUX 3a-
Jlad 1 3aTy9eHHsI AiTel O TOMAIIHIX CIpas, 0 BAMa-
raloTh IUTAHYBaHHSA Ta oOpraHisalii, JomomararTh
PO3BHUBATH 1XHE MUCJICHHS. Bax1Bo 3a0X04yBaTH 10-
MUTIUBICTD JiTeH 1 MIATPUMYBATH iX y IparHeHHi 110
Mi3HaHHS HOBOTO.

MucieHHS MOJIOQIIMX MIKOJSIPIB — LE <«IH-
HAMIYHUI MpoIIec, IO 3a3HA€ 3HAYHUX 3MiH IiJ] BILIU-
BOM HaBYaHHS, COIIAJIbHUX B3AEMOJIN Ta MIATPUMKH 3
00Ky mopociux. PO3BUTOK JIOriYHOTO MHCJICHHS, 3/1aT-
HOCTI JI0 aHaNi3y 1 CHHTe3y iH(pOpMaIli € KIIF0YOBUMH
ACTIEKTaMU [FOTO €TAITy PO3BUTKY, SIKi 3aKJIaJaf0Th OC-
HOBY JUIS TTOJJANTBIIIOTO KOTHITHBHOTO 3pocTaHHs. [1[o6
po3mnodaTé e(heKTUBHO MPAKTUKYBATH KPUTHIHE MHC-
JICHHS, Y9HI TIOBUHHI PO3BHUBATH BIIEBHEHICTH Y c00i Ta
PO3YMIHHA IIIHHOCTI BIACHUX AYMOK Ta i/iei, Opatu ak-
TUBHY Y9aCTh Y HABYaJIbHOMY IIPOIIECi, OyTH TOTOBUMU
TeHepyBaTH Ta BiAXWIsITH cymkeHus» [10, c. 63].

MucieHHs YUHIB IOYaTKOBUX KJIACIB XapaKTepH-
3YEThCSI aKTUBHUM PO3BUTKOM 1 IOCTYIIOBUM IEPEX0-
JIOM BiJI HA04YHO-00pa3HOro 110 abcTpakTHOro. Y 1ei
nepiof IiTH MOYMHAIOTH AKTHBHO JOCIHIIKYBaTH CBIT
HABKOJIO ce0e, 3amaM’ITOBYBaTH HOBY iH(OpMAIliio Ta
BCTAHOBJIFOBATH JIOTI9HI 3B’SI3KH MiX SIBHIIJAMH.

HaouHo-00pa3He MuUCIEHHS, sSIKe IOMIHy€E Ha I10-
YaTKy IBOTO BiKOBOTO €TAIly, MPOSBISETHCS B TOMY,
IO «IIiTH Kpalle CIpHAMAOTh i pO3yMIIOTh iH(Op-
MaIliro, sika Io/IaHa y BHTIBAII SICKpaBUX 00pa3iB, MpH-
KJIaIiB 1 HAOYHUX MaTepiaiiB. Came TOMY BaXKJIUBO BH-
KOPHCTOBYBAaTH B HaBUAJIbHOMY IpOIECi 1ItocTpaliii,
MO/IEJTi Ta IHIII Bi3yasibHI TOMOMDKHI 3aco0u. I3 yacom
y Aiteit nounHae popMyBaTHCs aOCTPaKTHE MUCIICHHS,
10 J03BOJIsIE€ iM OmepyBaTH HOHSTTAMM 1 JIOTTYHUMHU
KOHCTPYKIIAMU 0e3 HeOoOXiMHOCTI 0auYuTH KOHKPETHI
npeametu. Lleit mporec cympoBOKYETECS POZBHTKOM
aHATITUYHUX | CHHTETUYHMX 310H0CTeH. JIiTH BUAaThCS
MOPIBHIOBaTH 00’€KTH, BUOKPEMIIIOBATH iXHI CIUIBHI
Ta BIJMIHHI O3HAaKW, KJIAacH(iKyBaTH Ta CHCTEMa-
TH3yBaTH iH(popMalito. BaxkimBo 3aoxouyBatu JiTed
JI0 aHaji3y Ta pediekcii, cTaBiIssuu iM 3anHUTaHHS, SKi
CTHUMYJIIOIOTh MIPKyBaHHS Ta CaMOCTIMHHH MOIIyK
Biamosinei» [7, c. 138].

Ha po3BuTOK MuCIeHHsS iTeld B MOYATKOBIH
LIKOJII 3HAYHWUH BIUIMB MalOTh II€1aroriuyHi METOIH, K1
BUKOPUCTOBYIOTh yUUTENT. AKTUBHE 3aJydCHHS AiTeH
JI0 KOJIEKTUBHUX BUJIIB MisSTILHOCTI, iHTEpPAKTUBHI irpH,
MPOEKTHA JISUIBHICTH Ta poOoTa B Tpynax CIPHSIOTH
PO3BUTKY KOMYHIKATUBHMX HAaBHYOK 1 COLIaJIbHOTO
iHTeNeKTy. BaxkimBo Takox 3abe3nednTH qudepeHmin-
OBAaHWH MiJXiJl, BpaXOBYIOYH 1HIUBIIyalbHI OCOOIH-
BOCTI KOXKHOI IUTHHH, IXHi CHJIbHI Ta ca0Ki CTOPOHHU.
Ile mo3BOMNsE CTBOPUTH CIPUSATIMBI YMOBH ISl BceOid-
HOTO PO3BUTKY MHCIICHHS NiTel i GopMyBaHHS y HUX
HaBUYOK KPUTHIHOTO MHUCIICHHS, IKi CTAHYTh OCHOBOIO

JUTS TIOAAJIBIIOT0 HaBYaHHSA Ta PO3BUTKY B IIiJIITKO-
BOMY BiIIi.

PO3BUTOK KPUTHYHOTO MHCIICHHSI B 37100yBadiB
[I0YaTKOBOI OCBITH € Ba)XKIMBOIO CKJIaJ0BOIO OCBITHB-
Oro MpolLecy, apke caMe B el nepios; GopMyroThCs
OCHOBHI HABHYKH aHaJIi3y, OLIIHKHU Ta IHTepIIpeTaii iH-
¢dopmarii. KputnyHe MHCICHHS J03BOJISE JITSIM CTa-
BUTH TIiJl CYMHIB OTPHMaHy iH(OpMAIIit0, aHaTi3yBaTH
il 3 pi3HUX TOYOK 30py Ta NMpHUMATH OOTPYHTOBaHI
pimIeHHs.

OmHUM 13 KIIIOYOBUX €JIEMEHTIB PO3BUTKY KpPH-
TUYHOTO MHUCJICHHS € CTBOPEHHS YMOB [UISI BIITKPUTOTO
00roBOpeHHS Ta JWUCKYCii B Kiaci. Buurenmi MoXyTh
CTaBHTH 3alUTaHHS], IO CIIOHYKAIOTh diTeH 10 po3-
IyMiB, Harpukia, «4omMy TH Tak BBaxkaem?», «SIk T
JIHIIOB 110 IIbOTO BUCHOBKY?» a0 «l1lo 1m1e Moxe OyTu
npaBaorw?y. Lle monomarae iTAM HAaBUUTHUCS apTyMEH-
TYBaTH CBOIO ITO3MIIII0, BUCJIOBIIOBATH BJIACHI AYMKHU
Ta MPUCITyXaTUCA A0 TYMOK IHILHX.

[NcuxomoriuHi OCOOMUBOCTI PO3BHUTKY KPHTHY-
HOTO MHCJICHHS Y MOJOAIINX IIKOJSPIB, SK 3a3HaYa-
10Tk y cBoix mparix H. JlemenrieBchka, I. CymieHko,
BMIIIYIOTh B ce0€ PsIIT aCTIEKTIB, SKi iCTOTHO BHKITIOYA-
IOTHCS TIPH IDTAHYBaHHI HABYAIBHOTO MPOIIECY:

— PO3BUTOK KOTHITHBHUX (DYHKIIIH: Y MOJOAIIHX
LIKOJIIPIB POPMYETHCS 0a30BUil piBEHb KOTHITUBHHX
GyHKLINA, TakuX SIK yBara, nam'sTh, MOBICHHS Ta
MUCJICHHs. BaykmBO cTHMyIIOBaTy 1ii Mmpolecu yepes

3aBlaHHsA, SKi BHMAaraloTh aHalli3y, HOpPIBHSAHHSA,
knacudikanii Ta po3B's3aHHS POOIEMH;
—  (dopmMmyBaHHS HaBMYKa  CaMOKOHTPOJIIO:

MOJIOIIIII TIKOJISAPI TUTEKH BYATHCSI KOHTPOIIOBATH CBOT
eMmomii Ta mii. PO3BHTOK KPHUTHYHOTO MHCIICHHS
mepenbayae BMIHHS KPUTHYHO OIIHIOBATH BIIACHI
OYMKHA Ta [ii, a TaKoXK PO3yMiHHS HACIIJIKIB CBOiX
BUYMHKIB;

—  coIiasbHa B3aEMOIIS: Y MOJIOJIINX IIKOJIIPIB
(dbopMyeThCs  colliaibHA ~ KOMIICTEHTHICTh, sIKa €
BOXKJIMBOI JUISI PO3BUTKY KPUTHYHOIO MHCIICHHS.
BoHH BUAThCS CIIKYBATMCS, CIIyXaTH IHIIUX JIFOACH,
BHBYATH Pi3HI TOYKH TyMKH Ta apTYMEHTYBATH BIACHY

—  pO3BHUTOK IHTENEKTYaIbHOT LIKaBOCTi:
MOJIOZIII IITKOJSIPI MAIOTh BENWKHUN 1HTENEKTyaTbHHUN
MTOTEHIIiaJl Ta IHTEPEC IO OTOUYOUOTo CBITY. CIIpHSHHS
miel I[KaBOCTI Ta CTUMYIIOBaHHS ITi3HABaJIbHOI
AKTHBHOCTI JONOMAraloTh IM PO3BHBAaTH KPUTHYHE
MUCJICHHS,;

— TiATPUMKA BiJ ONMM3BKUX BIIIYTTIB: BaXKIIUBO,
00 MOJIOMII IIKOJISIPI OTPUMYBAIH MIATPUMKY Ta
320X0UYEHHS BijJ 0aThKiB, BUMTEIIB Ta 1HIINUX JTOPOCIHX
Yy CBOEMY 3yCHJUII PO3BHBATH KPUTHYHE MHCIICHHS.
[To3UTHBHE CTaBJICHHS OTOYYBAHHS MOXKE 3HAYHO
MiIBUIIATH iXHIH iHTEpec Ta MoTUBarllito [3, c.186].

I'. Tepemyk ta H. Jlynak cnpoexTyBanu MeHTa-
JIBHY MOJICTb KPUTUYHOTO MUCIICHHS, B OCHOBI KO —
ITOPUTM KOTHITMBHHUX JIifl 3 TpaeKkTopiero jiaynorid-
HOTO 3B’SI3KYy «3alWTaHHSI — BigmoBiab». Haykosii
HATOJIOIITYFOTh, IO «B KOHTEKCTi ()OPMYBAHHS KPHTHY-
HOTO MHUCJICHHS 3pOCTal040i 0COOMCTOCTI JIOITITHBHO BH-
KOPHUCTOBYBATH TEXHOJIOTIIO0 ITOCTAHOBKH 3aIIUTaHb.
Jlis 3icTaBiieHHST 1 TIOPiBHSHHA MaOJOHHOTO Ta KPH-
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THYHOTO CITOCOOIB MUCTICHHSI YUEHI1 CKOPUCTAIHCS Me-
TOIOM «6 KYPHAITICTCHKUX 3alIUTaHby, IO Iepeadavae
JaJIoT MXK YYUTeNIeM Ta Y9HEM 3 METOI0 BH3HAYCHHS
TeMH 1 MeTu (cMuciry) ka3ku. OIiHKa BHUCIIOBIIOBaHb
TUIY «3aIUTaHHSI — BIAMOBIABY Ja€ 3MOTY MEPECBi-
YUTUCS Y TEpeBa3i KPUTHIHOTO CIIOCOOY MHUCIICHHS
HaJl MaOJOHHKM, SIKE, Ha JKaJlb, BCE Il HE MOXKE 3aii-
HATH TPIOPUTETHE MiClle y HaBYAIBbHOMY MpOIeCi
HUHIIIHIX 3aK1a/1iB ocBith [9, €. 14].

1. XKapkosa, O. SIHKOBHY 3a3HAYAOTH, 1[0 BUKO-
pHUCTaHHS iIHTEPaKTUBHUX METO/[iB HABYAHHS, TAKUX SIK
rpymnoBa po0oTa, MPOEKTHA JiSUTBHICTD Ta POJILOBI ITpH,
TaKOXX CHPHUSIOTH PO3BUTKY KPUTHYHOTO MHCIICHHS.
JliT! BYAThCS CHIBIIPAIFOBATH, OOMIHIOBATHCS 11eIMH
Ta ITyKaTH KOMIIPOMICH. BaXXJTMBIM acteKTOM € CTH-
MYJIIOBaHHS CaMOCTIHHOTO TMOIIyKy iH(opmarii Ta
BUpIIIEHHS IPOOJIeM, 1110 JoNoMarae JiTsIM PO3BUBATH
HaBMYKH CAMOOIIHKHU Ta camopediekcii [5].

HaBuaHHS KpUTHYHOMY MHCJICHHIO TaKOXX BKITFO-
Ya€ PO3BUTOK HAaBMYOK aHAIII3y MeJlia KOHTeHTY Ta iH-
(hopmariii 3 pi3HHX IKepel. Y cydacHOMY CBiTi, 1€ JiTh
MaloTh JOCTYII J0 BEIMKOI KUTBKOCTI iHpOpMaIlii, Bak-
JIUBO HABYMTH iX PO3PIZHATH HAIIHHI JpKepena Bin
HEHAIITHUX, OIIIHIOBATH NPAaBIWBICTH iHpOpMamii Ta
BHSBIIATH IPUXOBaHI MaHIITyJISIII.

BinTak, po3BUTOK KPUTHYHOTO MUCIICHHS Y MOJIO-
QX IIKOJIAPIB B YMOBaX CHOTOJICHHS € BAYKINBUM 3a-
BIAaHHSIM CHCTEMHU OCBITH, M03asK 1€ CYroJIOCHO 3a-
BIaHHSM (POPMYBaTH HE3aJEXKHY, BIJIbHY, CIPOMOXKHY
CaMOCTII{HO OCMHUCITIOBATH SIBUILA CYCIIJIBHOTO OyTTH,
BIZICTOIOBAaTH BJIaCHY JyMKY i NpuiiMatd oOIpyHTO-
BaHi PillIeHHsI 3pOCTaI4y OCOOUCTICTb.
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