ISSN 2077-4214
[NOW

VA yHiBepcurter

NPOBMEN EIOHOW

X

SVEANLIVHY

BULLETIINF pR%?l’siEMs



DOI110.29254
ISSN 2077-4214
E-ISSN 2523-4110

YK 167: [61+616.31+616-053.2+611/612]-028.77

BICHHK
ITPOBJIEM BIOJIOTII
I MEJIUIINHU
BULLETIN

OF PROBLEMS IN BIOLOGY

AND MEDICINE

YKpaiHCbKUi
HAYKOBO-NPAKTUYHUI KypPHaN
3aCHOBaHO y inctonaai 1993 poky

XKYPHAN
BMXoAUTb 1 pa3 Ha KBapTan

Bunyck 1 (172)
PekomeHA0BaHO 40 APYKY
BueHoto pagoto
MonTtaBcbKoro aepKaBHOro
MeAMUYHOrO yHiBepcuTeTy
Mpotokon Ne 6, Big 13.03.2024 p.

BKAtOUYEHWI A0 iHAEKCY LUMTYBaHHA
Google Scolar.
Po3mileHnit Ha OHNaMHOBUX Ba3ax JaHUX
CrossRef, Ulrichsweb, Proqust, DOAJ,
Index Copernicus, ADL, Journals Pedia.

BidnosidHo 0o nocmaHosu
npe3udii JAK YkpaiHu
8id 11 »coemHsa 2000 p. Ne1-03/8,
8id 13 2pydHsa 2000 p. Ne1-01/10,
6id 14.10.2009 p. Ne1-05/4,
8id 29.09.2014 Ne1081,
8i0 07.05.2019 p. Ne612,
8i0 28.12.2019 p. N21643.
HypHan npoliwoe nepepeecmpayito
i HeceHuli 0o cnucKy OpyKoeaHux nepioduYHUX

8UOAHb, W0 BKAOYAOMbCA 00 nepesniKy HayKosux

¢gaxosux sudaHb YKpaiHu (Kamezopis b),
8 AKomy Moxcymo nybnikyeamuca pesyasmamu
ducepmayiiiHux pobim
Ha 3006ymms HayKosux cmyneHis

© ngmy (m. Nonrasa), 2024
NianucaHo Ao apyKy 20.03.2024

3amosneHHa Ne 2475
Tupax 200 npumipHukis

Bionoria, meguuuHa,
cTomartonoria, neaiartpia

PEOAKLIMHA KONErA
XAAH B. M., a. meg, H.
— rosoBHUI peaakTop (m. MNontasa)
BINIALWL C. M., a. 6ion. H.
— BiagnosiganbHMit cekpetap (M. MonTaga)
MPOHIHA O. M., 4. mega. H.
— BiAnoBiganbHWiA cekpetap (M. MonTaga)

PEOAKLIIMHA PAOA

KIKALISHVILI L. A., MD (Tbilisi, Georgia)

TIMO ULRICHS, Prof. Dr. Med. Dr.PH. (Akkon, Germany)
MICHAL SARUC, Prof. Dr. Hab. (Wroclaw, Poland)
PEREZ-SAYANS MARIO, PhD, PhD, DDS (Santiago de
Compostela, Spain)

ANTON B. TONCHEV, Prof., MD, PhD, DSc (Varna, Bulgaria)
PASHAYEV AGHA CHINGIZ, Prof., DMS, (Baku, Azerbaijan)
RADZIEJOWSKA MARIA, Profesor, Dr Sc. (biology),
(Czestochowa, Poland)

RADZIEJOWSKI PAWEL, Profesor, Dr Sc. (biology), (Poznan,
Poland)

DEREKA TETIANA, Doctor of Pedagogical Sciences,
Professor, (Trencin, Slovak Republic)

ABETIKOB A. C., a. mea. H. (M. MonTtaBea, YkpaiHa)
BEE3KOPOBAMHA I. M., a. meg. H. (M. MonTasa, YkpaiHa)
BYMEWCTEP B. I., a. 6ion. H. (M. Cymu, YkpaiHa)

FACHOK M. A., A. mea. H. (M. TepHoninb, YKpaiHa)
OENTIbBA M. 10., a. mea. H. (m. MonTasa, YKpaiHa)
OWNYKO B. B., a. 6ion. H. (M. CnoB’AHCbK, YKpaiHa)
OYAYEHKO M. O., a. mea. H. (M. NonTaea, YKkpaiHa)
KATEPEHYYK I. M., a. mea. H. (M. NonTaBa, YKkpaiHa)
KCbOH3 I. B., 4. mea. H. (m. MNonTasa, YKpaiHa)
NIOBAHDb . A., a. mea. H. (m. MNonTasa, YKpaiHa)
NIYUEHKO P. B., a. mea. H. (M. NonTaBa, YKkpaiHa)
NAXOBCbKUM B. 1., a. mea. H. (M. MonTasa, YkpaiHa)
HEBECHA 3. M., 4. 6ion. H. (m. TepHoninb, YKpaiHa)
HEMOPALA K. C., a. mea. H. (M. NonTaea, YKkpaiHa)
ONNHUK I. 10., 4. mea. H. (M. YepHisL,, YkpaiHa)
MAPXOMEHKO K. t0., 4., mea., H. (M. XapkiB, YKpaiHa)
MOXWUNbKO B. I., a. mea. H. (m. MonTasa, YKpaiHa)
CKPUMHUKOB A. M., a. mea. H. (m. MonTtaea, YkpaiHa)
CNOBOAAH O. M., a. mea. H. (M. YepHiBu,i, YkpaiHa)
CTAPYEHKO I. 1., a. mea. H. (m. MonTasa, YKpaiHa)
TAPACEHKO K. B., a. mea. H. (M. NonTaea, YkpaiHa)
TKAYEHKO I. M., a. mea. H. (M. NMonTtaea, YkpaiHa)
TKAYEHKO . I, a. mea. H. (m. MonTasa, YKpaiHa)
GEOOHIOK /1. 4., A. mea. H. (M. TepHonNinb, YKpaiHa)

BICHWK NPOBJ/IEM BIONOTIT | MEAULMHU

3ACHOBHUKMU:

YKpaiHcbKa akagemis HayK (m. Kuis)

MonTaBCbKUIA AepKaBHUI MeaAnYHUIA yHiBepcuTeT (M. MonTasa)
MopAaKoBUiA HOMep BMNYCKY i AaTa lioro BUXoAy B CBIT:
Bunyck 1(172) 8ig 29.03.2024 p.

Aapeca peaakuii:

36011, m. NonTasa, Byn. LeByeHka, 23, NAMY

Kadenpa aHaTOMil 3 KNiHIYHOIO aHAaTOMI€EID Ta ONepaTUBHOO Xipyprieto
CeigouTBo Npo [lep:KaBHY peecTpaLiito:

KB N210680 Big 30.11.2005 p.

BignosiganbHuit 3a Bunyck: O. M. MpoHiHa

TexHiuHuM ceKkpetap: f. O. OniiiHiueHKo

Komn’iotepHa BepcTka: A. I. Kywninobos

Xyao>KHE opopmneHHA Ta TupaxyBaHHa: 10. B. MupoH
IHdbopmauiitHa cnykba KypHany:

M. MonTasa, Ten. (0532) 60-95-84, 60-96-12, (050) 668-68-51,
(098) 202-34-31



3mict / Contents

NAM'ATHA AATA / MEMORIAL DATES

Pivtorak V. I., Bondarchuk O. I., Miemopak B. I., boHdapuyk O. |.,
Viltsaniuk O. O., Seredin V. H. 9 BinbyaHtok O. O., CepediH B. I,
Professor Hryhorii Vasylovych Terentyev Mpodecop TepeHTbeB Mpuropi Bacnnbosuy
(to the 100th anniversary of his birth) (&0 100 piyyna 3 AHA HAPOAXKEHHS)
ornagu NITEPATYPU / LITERATURE REVIEWS
Drozdovska S. B., Babak S. V., Lukyantseva H. V., Apo3doecvKa C. b., babak C. B., /lyk’aHyesa I. B.,
Illyin V. M., Skorobogatov A. M., Dubynska S. M., InbiH B. M. Ckopobozamoe A. M., flybuHcbKa C. M.,
Sosnovski V. V. 12 CocHoecbkuli B. B.
The role of mast cells in maintaining homeostasis of Ponb mactoumTiB y nigTpMMui romeocTtasy c/iM30BOI
the colon mucosa 060/I0HKM TOBCTOT KULLKMK
o 3aikiHa T. C., PuHyak [1. I., Tumoea I. IO.
Zaikina T. S., Rynchak P. I., Tytova G. Yu., ’ ’ ’
Zaliubovska 0. I., Lantukhova N. D. 20 3a”|_'|° GoecbKa 0. ., lamyxoea H. /. .
. . . 0Ba epa B /liKyBaHHI XPOHIYHOI cepLieBoi
New era in the treatment of chronic heart failure .
HeAoCTaTHOCTI
Ivanov R. 0., Zverkhanovskyi O. A., Sardfiniuk L. A., leaHoes P. 0., 3sepxaHoecbkuii O. A., CapaguHiok /1. A.,
Androshchuk O. V., Tatarina O. V. 24 AHApowyK O. B., TamapiHa O. B.
Main methodological aspects of determining the OCHOBHi METO40/10TYHI acMeKT! BU3HAYEHHSA
chewing efficiency YKyBaNbHOT epeKTUBHOCTI
Imas Ye. V., Luts Yu. P.,, Lukyantseva H. V. Imac €. B., /lyys 10. 1., /lyk’aHyesa I. B.
Features of reactive changes in circulatory system 29 Ocob611BOCTI PEAKTUBHUX 3MiH NapamMeTpiB cucTemm
parameters under the influence of cyber sports KpoBOOGIry nig BNAMBOM 3aHATb Kibepcnoptom
Imas Ye. V., Svirin Ya. R., Svirin Yu. V., Lukyantseva H. V., Imac €. B., CgipiH fl. P., CgipiH I0. B., /lyk’aHyesa I.. B.,
Skorobogatov A. M., Oliinyk T. M., Zavalniuk V. L. 37 Ckopobozamoe A. M., OniliHuk T. M., 3aeanbHiok B. /1.
Distinctive features of rational nutrition and BiaMiHHi 0c06/1MBOCTI paLLiOHANbHOIO XapyyBaHHsA i
nutritional support of e-sports athletes HYTPITUBHOI NIATPMMKM KibepcnopTcmeHiB
Kovtoniuk D. M. KoemoHtok []. M.
Calcium antagonist amlodipine and pharmacotherapy | 44 AHTaroHicT KasbLito amnogunid Ta papmakotepanis
of cardiovascular diseases (literature review) cepLeBo-CyAUHHUX 3aXBOPIOBaHb (Ornaa nitepatypw)
Kushch O. G., Zemlyanyi O. A., Stryzhak O. V. Kyw O. I, 3emnasaHuii O. A., Cmpusxcak O. B.
Modern view of the mechanisms of the influence of 55 CyyacHW nornag, Ha MexaHi3aMu BMNIMBY BaXKKUX
heavy metals on the morpho-functional state of the MeTaniB Ha MOPPO-PYHKLIOHANbHWIA CTaH TPABHOI
digestive system cucteMun
Pliekhova O. O. lnexosa O. O.
Current state of the reproductive health of 61 Cy4acHU cTaH penpoayKTMBHOTO 340P0B’A AiByaT-
adolescent girls and the issues of abnormal uterine NiaNITKIB Ta Npo61eMn aHOMaIbHUX MaTKOBUX
bleeding as its component (literature review) KpOBOTEY 5K MOro CKNafoBoi (ornaa, nitepatypu)
Rakytianskyi I. Yu. PakumsHcoekuli I. 10.
Current state of the problem of menstrual cycle CyyacHuit cTaH Npobaemu nopyLueHb
disorders in women of reproductive age with 69 MEHCTPYaZIbHOTO LMKIY Y KIHOK penpoayKTMBHOro
undifferentiated connective tissue dysplasia BiKY 3 HeaAMdepeHL,iMoBaHO CNONYYHOTKAHMHHOK
(literature review) amcnnasieto (ornag nitepatypu)
Shatorna V. F. LWiamopHa B. .
Influence of heavy metals on morpho-functional 75 BnauB BaXKKMX MeTanis Ha Mopdo-PyHKLiOHANbHNIA
state of bone tissue CTaH KiCTKOBOI TKAHUHM
Yakovleva O. A., Semenenko S. I., fAlkoeneesa O. 0., CemeHeHKo C. I.,
Zhamba A. 0., Hoina-Kardasevich O. Yu. Maméba A. 0., loliHa-Kapdacesiy O. 10.
Structural polymorphism of CYP2D6 and CYP2C19 82 CTpYKTypHUIA nonimopdism reHis untoxpomy CYP2D6
genes modifies the efficacy and toxicity of Ta CYP2C19 mogmnodikye epeKTUBHICTb Ta TOKCUYHICTb
pharmacotherapy for depressive states dapmakoTepanii AenpecrBHUX CTaHIB
BlO10rifA / BIOLOGY
Hapon S. V, Hapon Y. V. lanoH C. B., lanoH 0. B.
Moss vegetation of the class Hylocomietea 88 MoxoBa pocnuHHicTb kKnacy Hylocomietea splendentis
splendentis Marst. 1992 in the vegetation cover of Marst. 1992 B pocanHHOMY noKpwsi JlicocTteny
Forest-Steppe in Ukraine YKpaiHu
Paydarkina A. P., Kush O. G. MaiidapkiHa A. I1., Kyw; O. T.
Morphofunctional changes of the peritoneum and its 97 MopdodyHKLiOHaNbHI 3MiIHU 04EPEBUHM i Ti CTPYKTYP
structures with adhesion disease npwv cnanKkogiin xsopobi
Podobivskyi S. S., Lipska V. V., Modobiscekuli C. C., Jlinceka B. B.,
Stravskyi Y. S., Fedoniuk L. Ya. 106 CmpascoKuli C. A., edoHrok /1. A.
Results of insecticide testing in the control of ixodes PesynbraTv anpobalii aii iHcekTMumais y 60poTbbi 3
ticks iKCOA40BUMM KNiwammn

ISSN 2077-4214. Bichuk npo6nem 6ionorii i meguuunn — 2024 — Bun. 1(172) / Bulletin of problems in biology and medicine — 2024 - Issue 1 (172)

3



3MICT / CONTENTS

Sribna V. 0., Voznesenska T. Yu., Blashkiv T. V.
Genome availability: changes in the chromatin of

Cpi6bHa B. 0., Bo3HeceHcbKa T. 0., baawkie T. B.
JOCTYynHICTb reHOMY: 3MiHWU XPOMATUHY KNITUH

cells of the follicular environment of oocytes under Lo $ONiIKyNAPHOro OTOYEHHA OOLMTIB B YMOBAX
conditions of oxidative stress in vitro OKWUCHOrO CTpecy in vitro

Streltsova V. V. Cmpensyoea B. B.
Perception and processing peculiarities of 120 OcobnunBOCTi CNpUIAHATTA Ta 06pOo6KM iHpopmaLii

information addressed to | and Il signaling systems in
the context of mild acquired myopia

appecoBaHoi | Ta Il curHanbHUM cucTemMam Ha GoHi
HabyToi KOpoTKO30pOCTi C1IABKOrO CTyneHA

FrIEHA, EKONOTIA TA ENIAEMIONOTIA / HYGIENE, ECOLOGY AND EPIDEMIOLOGY

Sharavara L. P., Dmytrukha N. M.
Working conditions as a risk factor for the health of
employees of a metallurgical enterprise

126

Wapasapa /. 1., Amumpyxa H. M.
YMoBU npaLi Ak GaKTop puU3nKY 414 340Pp0B’s
NpaLiBHUKIB MeTanypriiHoro nignpuemcraa

KMIHIYHA TA EKCMEPUMEHTAJIbBHA MEAU

LIMHA / CLINICAL AND EXPERIMENTAL MEDICINE

Gekova M. V., Tantsura L. M.

lekoea M. B., Tanyypa /1. M.

Features of evoked potentials in adolescents with 138 OcobAnBOCTI BUKIMKAHUX NOTEHLiaNIB Y AiTen
epilepsy niaNITKOBOrO BiKy, XBOPMX Ha eninencito
Guliyeva A. I. lyniesa A. I.
Clinical features of multiple sclerosis in various types 152 KniHiYHi 0c061MBOCTI pO3CiHOro CKIepo3y npu
of disease course pi3HMX TUNax nepebiry 3aXxBoptoBaHHsA
lhnatko Ya. Ya., Derbak M. A., lznamko A. A., fepbak M. A.,
Chubirko K. I., Moskal O. M. Yy6ipko K. I., Mockanab O. M.
Features of the functional state of the liver and 0c0611MBOCTi GYHKLOHANbHOTO CTaHy NeYiHKK
. . . . . 156 . K .
indicators of endothelial dysfunction in patients with Ta NOKA3HMKIB eHZoTenianbHoi AuchyHKLi y
coronary heart disease combined with non-alcoholic XBOPWX Ha ilWemiyHy xBopoby cepus y NOEAHAHHI 3
fatty liver disease HEea/IKOrOIbHOO XMPOBOHD XBOPODHOIO NEeYiHKK
KanawHikos O. O., YceHKo O. IO.
Kalashnikov O. O., Usenko O. Y., 4 4
Todurov I. M., Kosiukhno S. V., Pylypchuk O. O. Todg : I::)BHIC'TM':( ﬁloBCEXHOOC'eﬁ'C’)g:r’;uZ:i ’; g'mg;
Reconstructive duodenoenteroplasty in patients after | 161 OHCTPYK AyoR -HTeporn way
. . L navieHTIB Nicna 3alwemieHoi BHYTPILLUHbOT rpuki nicasa
strangulated internal hernia after revisional Roux- . S
) - PEBI3iMHOrO WYHTYBAHHA W/YHKA 3@ Py (KAiHIYHWIA
en-Y Gastric Bypass (clinical case)
BMUMagoK)
Kyrian O. A. Kup’sH O. A.
Peculiarities of the relationship between microbiome, 0Oco6/1MBOCTi B3aEMO3B A3KY Mikpobiomy,
matrix metalloproteinases and morphological 168 MaTPUKCHUX MeTanonpoTeiHas Ta MopPPONOriYHNX
changes of epithelium in patients with functional and 3MiH eniTenito y NALEHTIB i3 GyHKLIOHANbHOO Ta
organic intestinal pathology OpPraHiYHO KULLIEYHO NaTO/OriE
Kovaltsova M. V., Kucheriavchenko M. O., Huliieva V. Koeanwbyosea M. B., KyuepsaigueHko M. O., lynieea B. X.,
K., Buha V. V., Boiko I. S., Sliusarenko D. S., Butko V. V. Byaa B. B., boiiko I. C., CatocapeHko 4. C., Bymko B. B.
Biochemical changes in the endocrine part of the 179 BioXiMi4Hi 3MiHW eHAOKPUHHOI YaCTUHM
pancreas under the effect of a hypercaloric diet in niALWAYHKOBOI 3371031 NpU Aji rinepKanopiiHoi AieTn
the experiment B €KCNEePUMEHTI
Kononenko A. H., Kravchenko V. M. KoHoHeHko A. I., KpasueHko B. M.
Study of the effect of aqueous extracts and tinctures 185 JocnigXeHHs BNMBY BOAHUX €KCTPAKTIB i HACTOMOK
from Feijoa leaves and fruits on biochemical 3 INCTA Ta NoAiB pelixoa Ha BioxiMiuHi NOKa3HMKK
parameters of blood in hypothyroid rats KPOBI y FiNOTUPEOoIgHMX WypiB
MapueHko O. I, bodHap B. A.,
Ma(chenko 0. H., Bodnar V. A, . , lputlimeHko H. 0., CmeyeHko O. 0., Mazkoxni6 A. A.,
Pryimenko N. O., Stetsenko O. O., Miahkokhlib A. A., :
. Onedpip C. A., CaupudeHko H. I1.
BT 5 Ly S L 000 2 189 KniHiko-enigemionoriyHi ocobansocti nepebiry Ko
Current clinical and epidemiological features of A . PEDITY Kopy
) 3 Ha Cy4acHOMY eTari: PETPOCTNEKTUBHE KOTOPTHE
measles: a retrospective cohort study comparing t he OCAIKEHHS Ha OCHOBI NODIBHAHHS cranaxis 2006
2006 and 2018 outbreaks AOCTIA . P
Ta 2018 pokis
Munko M. A. MyHbko M. A.
Effect of the anticoagulant enoxaparin direct action 194 BnavB aHTMKoarynsaHTa Npamoi Aji eHoKcanapuHy Ha
on the metastatic activity of Lewis lung carcinoma MEeTaCcTaTUYHY aKTUBHICTb KapLUMHOMM fiereHb J1bkoic
e legtc,);iq: aogé:a;;f:::ozgc;: I.-IiB B OpraHismi iB
The role of pro-inflammatory cytokines in rats after onb np HUX LY . PraHismi wyp
203 nicna imnaaHTawii noninponineHoBmx XipypriyHmnx

implantation of polypropylene surgical mesh with a
coating based on tantalum and its derivatives

CiTOK i3 MOKPUTTAM Ha OCHOBI TaHTaNy Ta KOro
NoxiaHMX

4

ISSN 2077-4214. Bicuuk npo6nem Gionorii i meguuunm — 2024 — Bun. 1(172) / Bulletin of problems in biology and medicine — 2024 - Issue 1(172)




3MICT / CONTENTS

Netyukhailo L. G., Avetikov D. S., Hasiuk Yu. A.
Effect of quercetin on lipid peroxidation state in

Hemioxaiino /1. ., Aeemikoe 4. C., laciok 0. A.
BnaunB KBepLETMHY Ha CTaH NEePEKUCHOTO OKUCAEHHSA

. . S . 209 A L ..
experimental chemical rhinitis caused by alkaline NiniAais Npu eKcnepMmeHTasibHOMY XiMiYHOMY PUHITI,
burn BUKIMKAHOMY JTY>KHUM OMiKOM

Nikitin O. D., Pasiechnikov S. P., Holovko S. V., Hikimin O. 4., NMaceyHikos C. I1., [onoeko C. B.,
Samchuk P. O., Krasiuk O. Yu. Camuyk I1. 0., Kpaciok O. 10.
. . . 215 K .
Management of patients with uncomplicated BeneHHA naLienTiB i3 HeyCKnagHeHUm
ureterolithiasis. New possibilities ypeTteponitiasom. HoBi MOX/MBOCTI
Olefir I. S. 228 on?cl:;gml'rg;( XBOPOOM CyXoro oKa nicas nepeHeceHoro
Development of the dry eye disease after COVID-19 P ¥ P
COVID-19
Pavlovskyi S. A., Vozniuk O. R. MaenosceKuli C. A., Bo3Hiok O. P.
Quality of life of patients after suffering from corona 232 AKICTb KUTTS XBOPUX MiC/IA NepeHeceHoi
virus disease (COVID-19) KopoHapoBipycHoi xBopobu (COVID-19)
Khaniukov O. 0., Sapozhnychenko L. V. XaHiokoe 0. 0., CanoxHu4eHKo /1. B.
Chronic heart failure of ishemic etiology: gender 239 XpOHiyHa cepueBa HeAOCTATHICTb iLUEMIYHOTO reHesy:
differences and comorbidities reHzepHi ocobamBocTi Ta KOMopbigHI cTaHK
Shkodina A. D. LikodiHa A. A.
Cognitive and motor impairments in different motor 247 KorHiTMBHI Ta pyxoBi NOpyLIEHHA NPU Pi3HUX
subtypes of Parkinson disease and patients’ quality MOTOPHMX NiaTMNAx XBOpobu MapKiHCoHa i AKiCTb
of life YKUTTA NaLLiEHTIB
Shtroblia V. V., Lutsenko R, V. wn,ZI,,:)oci,im:é HB Jﬂlg:ilﬁl’g:;: g;—iTHO'I' aKTUBHOCTI
Study of antioxidant activity of carbon dioxide gas on 256 A AanT! .. R
. . BYI/IEKMCIOrO ra3y Ha MoAeNi rocTpoi 3anasbHoi
the model of the acute inflammatory reaction
peakLuii
NUCT 00 PEQAKLIT
Koniushevska A. A., Sydorenko N. V., Vaizer N. V. 265 KoHrowescbka A. A., CudopeHko H. B., Balizep H. B.

The story of one Hospital that kept its course for life...

IcTopia ogHiei JlikapHi, AKa TpMMana Kypc Ha KUTTA...

MEAWYHA OCBITA / MEDICAL EDUCATION

Bek N. S., Radchenko O. M.,
Komarytsia O. Y., Guta R. R., Kovalchuk I. M.

bek H. C., PacheHKo 0. M.,
Komapuys O. U., Tlyma P. P., Koganvuyk I. M.

The innovations of higher medical education in 279 IHHOBALT BULLOI MeaANYHOT OCBITU Ha KAIHIYHMX

clinical departments kadegpax
Bieliaieva O. M., Bilash S. M., bensesa O. M., binaw C. M.,

Lysanets Yu. V., Rozhenko I. V., 285 Jlucareyp 0. B., PoxceHkKo I. B.,
Taran Z. M., Buhaienko K. S., Hurai L. P. TapaH 3. M., byzaaeHko K. C., l'ypaii /1. I.

Abraham Flexner: a man, teacher, and reformer Abpaxam dnekcHep: NtoanHa, negaror, pebopmaTtop
Bilanova L. P., Bobukh V. V., Andreyko S. S., binaHoea /1. I1., bobyx B. B., AHdpeliko C. C.,
Svintsytska N. L., Bilash V. P., Bilanov O. S. CeiHyuybKa H. /1., binaw B. 1., binaHos O. C.

Development of general and professional 290 Po3BUTOK 3arasibHUX Ta GaxoBMX KOMNETEHTHOCTEN

competences of future healthcare professionals Y MabyTHIX MegUYHMUX NPaLIBHMKIB LLIAXOM

through the implementation of training in the NPOBAaKEHHSA B OCBITHBOMY NPOLECI TPEHIHIOBOTO
educational process HaBYaHHA
Kptouko T. O., KysemeHko H. B.
Kryuchko T. O., Kuzmenko N. V., 4 e
Poda O. A., Ruban Yu. V., Oliinichenko M. O. I'lo?_]c: ?(')TA;; Z fuaeHC:g;(B"C‘:::i’:H:z:zaMé ’?’_'m
Preparation of sixth-year students for the licensing 299 JAroToE YPCHUKIE A A
" - o NiueHsiHoro TectoBoro icnuty «Kpok 2.

test exam "Krok 2. Paediatric profile": the search and ) o .

MeaiaTpUuHMI NPOdiNb»: MOLYK Ta WAAXU

ways to solve problems .

BUPILLEHHA Npobiem
Sorokina S. 1., Shevchenko T. I., Shaposhnyk O. A., CopokiHa C. |., LLlesueHKo T. I., LanowHuk O. A.,
Kudrya I. P., Prykhodko N. P. Kyops 1. 1., Mpuxodsbko H. I1.
. . . . 304 . . . .

Analysis of the various teaching methods using AHanis epeKTUBHOCTI BUKOPUCTAHHA PiISHOMAHITHUX

effectiveness in the future doctors training METOZiB HaBYaHHA NPU NiAroToBLi ManbyTHIX nikapis
Shevtsova T. I., Saltanova S. D. Lesyoea T. I., CanmaHoea C. 4.

The student scientific society of the Pediatrics CTYAEeHTCbKUIA HayKOBWI TypTOK Kadenpu Megiatpii

Department No2 of the National Medical University 310 Ne 2 HauioHanbHOro MeauYHOro yHiBepcuTeTy AK

as a critical component in shaping the future
pediatric physician and researcher

BaYK/IMBA CK/1aZ0Ba Y CTAHOBJ/IEHHI MalibyTHbOTO
LUTAYOrO NliKapa Ta AOCNIAHUKA

ISSN 2077-4214. Bichuxk npo6nem 6ionorii i meanuunn — 2024 — Bun. 1(172) / Bulletin of problems in biology and medicine — 2024 - Issue 1(172)

5



3MICT / CONTENTS

Sheshukova 0. V., Polishchuk T. V., Mosiienko A. S.,
Trufanova V. P., Maksymenko A. I., Kazakova K. S.,
Bauman S. S.
Methods of activation of cognitive activity of interns
during the study of paediatric dentistry

318

Lewykoea O. B., lNoniwyk T. B., MocieHko A. C.,
TpygaHosa B. 1., MakcumeHKo A. I., Kazakoea K. C.,
baymaH C. C.
MeToam akTmuBi3aLii Ni3HaBaNbHOI AiS/IbHOCTI
NiKapiB-iHTEPHIB NiJ Yac BUBYEHHA PO34iNy ANTAYOI
CTOMaToNorii

METOAM TA METOAUKM / METH

ODS AND METHODOLOGIES

Bakunovskyi O. M., Babak S. V., Poltoratska I. Y.
Methods of simultaneous study of central and

BakyHoecbKuli 0. M., babak C. B., [lonmopaybKa I. €.
MeToauKa 04HOYACHOIO AOCAIAMKEHHA LEHTPabHOI

peripheral hemodynamics during dosed physical 324 Ta nepudepinHoi reMoAnHaMIKM NPU A030BaHUX
exertion in laboratory conditions: organization and bi3NYHMX HaBaHTaXKEHHAX B 1abOpPaTOPHUX YMOBaX:
setting OopraHisauif i nocTaHOBKa
Buryanov O. A., Kvasha V. P, Chekushyn D. A., byp’aHos O. A., Keawa B. I1., YekywuH [. A.,
Zadnichenko M. O., Karpinsky M. Yu., Yaresko O. V. 3adHiveHko M. O., KapniHcobkuii M. I0., fipecbko O. B.
Stressed and deformed state of the acromioclavicular Hanpy»eHo-aedopmoBaHuiA CTaH HaaNNE4Y0BO-
joint in case of damage to the inferior 330 K/THOYMYHOTO Cyrnoba Npu yLWKOAKEHHI HUKHbOT
acromioclavicular ligament and various methods of HaAN/1e40BO-KNHOYMYHOI 3B'A3KM i pi3HUX cnocobax
fixation dikcauii
Korshun 0. M., Milokhov D. ., Lipavska A. O. TN bty Wl TS A (g AT (0
L g ; - BM3HaAYEHHA Ail04MX PEYOBUH NECTULMAIB CYMapHO
Determination of the active ingredients of pesticides i !
345 3 ix MmeTaboniTamm B XapuyoBMX NPOAYKTaX,

together with their metabolites in food products,
agricultural raw materials and environmental objects

CiNIbCbKOrOCNOAaPChbKili CUPOBUHI Ta 06’ eKTax
[0BKinnA

MIKPOBIONOTIA / MICROBIOLOGY

Denysko T. V.
Comparative study of antimicrobial properties of

AeHucko T. B.
MopiBHANBbHE AOCNIAXKEHHS aHTUMIKPOOHUX

biomaterials and dressings based on antiseptics 357 BNacTMBOCTel BiomaTepianie Ta NOB'A30K Ha OCHOBI
against gram-negative bacteria as pathogens of QHTUCENTUKIB NO BiAHOLIEHHIO A0 rPaMHEeraTMBHUX
wound infections 6aKTepin AK 36yAHMKIB paHOBUX iHdEKLi

Drehval O. A., Lesychna A. V., Apezeans O. A., JlecuyHa A. B.,

Drehval I. V., Sklyar T. V. Apezeans I. B., Cknap T. B.
Influence of carbon and nitrogen sources on biomass 363 Bnave Axkepen ByrneueBoro Ta a30THOTO KUBMEHHA
yield and fungistatic activity of Trichoderma viride Ha BUXig 6iomacu Ta GyHriCTaTUUHY aKTUBHICTb
KMB-F-15 Trichoderma viride KMB-F-15

Sklyar T. V., Bohatova O. D., Cknap T. B., boeamoea 0. /.,

Gavryliuk V. G., Lavrentieva K. V., Kurahina N. V. 371 laspuniok B. I, Jlaspenmeoesa K. B., KypaziHa H. B.

Genetic transformation of Escherichia coli cells with
different degrees of competence with r-plasmids

leHeTUMYHa TpaHchopmaLia r-naasmigamu KNiTuH
pi3HOro cTyneH KoMneTeHTHOCTi Escherichia coli

MOP®O0rIA / MORPHOLOGY

Hasiuk Yu. A., Avetikov D. S., Netyukhailo L. G.

lacrok 10. A., Asemikoe []. C., Hemioxatino /1. I.
Monino3sHi 3miHWM cAM30B0i 060/10HKK

Polyps-changed mucosa of the ostiomeatal complex 381 . .
. Lo OCTiOMeaTasIbHOro KOMMAEKCY NPW XPOHIYHOMY
in chronic rhinosinusitis .
PUHOCUHYCUTI
Herasymiuk I. Y., Martynchuk O : M. . lepacumiok I. €., MapmuHuyk O. M.
The effect of prolonged administration of BB TOMBANOMG BBEACHHSA ACKCAMETA30H
dexamethasone in high doses on the structural 387 BI/ICOKVIXp 033X Ha CT AK HAO raHiza “O&;x oK Ta
organization of kidneys and their blood vessels bed in XK OBOIfI‘OCHOFO c% Ty6pinXx p i u P
white rats P pycnay typ
Hamiwok M. C., Tamapuyk /1. B.,
Hnatyuk M. S., Tatarchuk L. V., Yonau C. 10., Cmeys H. 1.
Cholach S. Yu., Stets N. Ya. o .
. . 395 0OcobMBOCTi BIKOBUX 3MiH NPOCTOPOBUX
Features of age changes of the spatial characteristics
- - . XapPaKTEPUCTUK YACTUH CepLia Y eKCrepumeHTaIbHNUX
of heart parts in experimental animals
TBAPUH
Kolosova I. .
. . . Konocoea |I. 1.
The influence of cadmium chloride on the 401 Bnave xnopuay Kaamito Ha FicTOCTPYKT AEYHUKIB
histostructure of the ovaries of pregnant and non- . puAy KaA . PYKTYPY
BariTHWX Ta HEBariTHUX LWypiB
pregnant rats
Lopatkina O. P., Tykholaz V. O., Shkolnikov V. S., JlonamkiHa O. I1., Tuxonas B. O., LLIkonbHikoe B. C.,
Zalevskyi L. L., Galunko G. M. 3aneescokuli /1. /1., lanyHko I. M.
Morphological features of the development of 412 MopdonoriyHi 0cobanBOCTi PO3BUTKY AApa

the abducens nerve nucleus in human fetuses of
different gestational periods

BiABIAHOrO HEpPBa y NJIOAIB IIOANHMU PI3HOTO

rectalinHoro BiKy

6

ISSN 2077-4214. Bicuuk npo6nem Gionorii i meguuunm — 2024 — Bun. 1(172) / Bulletin of problems in biology and medicine — 2024 - Issue 1(172)




3MICT / CONTENTS

Pshychenko V. V., Cherno V. S.,
Chebotar L. D., Larycheva O. M. Petrova O. I.

MuwuuenHko B. B., YepHo B. C.,
Ye6omap /1. 4., Nlapuyesa O.M., Memposa O. I.

Morphological characteristics of the pineal gland of 420 MopdonoriyHa xapakTepucTuka enidisy
newborn rats under conditions of chronic prenatal HOBOHAPOAKEHMX LLYPIB 32 YMOB XPOHIYHOI
hypoxia npeHaTanbHOI rinoKcii
Rozhnov V. G., Pronina O. M., Bilash S. M., Bilash V. P., Pos«Hoe B. I, [MpoHiHa O. M., binaw C. M., binaw B. I1.,
Serbin S. I., Dubyna S. O., Tkachenko O. T. CepbiH C. 1., filybuHa C. O., TkayeHKo O. T.
Typical topographic-anatomical characteristics of the 425 TunizoBaHa Tonorpado-aHaToOMiYHa XapaKTepUcTMKa
structure of the submandibular vegetative node in 6y[08BM NiAHUKHBOLLENEMNHOTO BEr€TaTUBHOTO By3/1a
elderly and old people y OCib MOXWMI0ro Ta CTapeyoro Biky
Stetsuk Ye. V., Shepitko V. I., Zaporozhets T. M., Cmeuyyk €. B., LLlenimoko B. |., 3anopoxceys T. M.,
Pronina O. M., Boruta N. V. Mponina O. M., bopyma H. B.
The effect of quercetin on the structural organisation 430 BnavB KBEPLLETUHY HA CTPYKTYPHY OpraHisaLiito
of the testicular interstitial space in the dyshormonal iHTEePCTULLIMHOrO NPOCTOpPY CiM'AHMKIB Npw
state induced by tryptorelin at day 270 in the OM3ropMOHasIbHOMY CTaHi BUKIMKAHOMY
experiment TpunTopeniHom Ha 270-Ty 06y B eKCNepuMeHTi
Sulym H. A., Lyndin M. S., Cynum I. A., /luHdiH M. C.,
Sikora K. O., Romaniuk A. M. 435 Cikopa K. O., PomaHiok A. M.
Dynamics of skin recovery in rats after ultraviolet [unHamika BigHOBAEHHA WKipK LWypiB nicaa
exposure YNbTPadhioneToBoro onpoMiHeHHsA
Tverdokhlib 1. V., Marchenko D. G. TeepOdoxnib I. B., MapyeHko 4. I
Prenatal changes in the contractile apparatus of 443 MpeHaTaNnbHi 3MiHW CKOPOTIMBOIO anapaTy Miokapaa

rat ventricular myocardium after chronic alcohol
intoxication of maternal organism

LUNYHOYKIB LLYPiB NiCNA XPOHIYHOT aKOroNbHOT
iHTOKCMKaLLii MaTepMHCbKOro opraHiamy

NATOMOP®ONOrIA / PATHOMORPHOLOGY

Nikolenko D. E., Prylutskyi O. K., Zadvornova A. P.

HikoneHko A. €., Mpuayyoekuli O. K., 3a0eopHoea A. .

Anaphylaxis to vascular injection of tomohexol in a 450 AHadinakcia Ha cyguHHY iH €KL TOMOreKkcony y
patient from the risk group (a clinical case) naujieHTa i3 rpynu pusmKy (KNiHIYHWI BUNAAOK)
CNOPTUBHA MEANUMUHA / SPORT MEDICINE
JlowKapbosa €. 0., [lacmyxoea B. A.
Loshkarova le. O., Pastukhova V. A. CniscTaBnieHHA GAKTUYHMX Ta PO3PaAXOBAHMX 33
Comparison of actual and predicted resting energy 462 [onomoroto Gopmys EHEProBMTPAT Y CTaHi CMOKO

expenditure in skilled endurance athletes

B KBaNiiKOBAaHMX CMOPTCMEHIB BUAiB CMOPTY 3
nepeBayKHMM NPOSBOM BUTPUBANOCTI

CTOMATO/I0r1 / DENTISTRY

Havryliev V. M., Avetikov D. S., Pronina O. M.,
Skikevych M. G., Yatsenko I. V., Bukhanchenko O. P.

laspunves B. M., Asemikos A. C., [lpoHiHa O. M.,
Ckikesuu M. I, AyeHKo I. B., ByxaH4yeHko O. I1.

K . . R . 470 . R . .
The role of immunogram in the diagnostics of chronic Ponb imyHorpamm B iarHOCTULL XPOHIYHMX
sialoadenitis and tumors of the salivary glands CiaNoafeHiTiB i MyXAUH CIMHHUX 3a103
Danylyuk D. V. AaHuniok [. B.
Dental caries involvement in children with 475 YparkeHicTb Kapiecom 3ybiB y aiten 3
neuropsychiatric disorders during the completed NCUXOHEBPOOTNIYHUMM PO31aJaMu y nepios,
formation of permanent bite 3aBepleHoro GopmyBaHHA MOCTIMHOIO NPUKYCY
Dvornyk V. M., Perepelova T. V., Dobrovolskyi O. V., [eopHuk B. M., Nepenenoea T. B., [lo6poeonsbcokuli O. B.,
Shemetov O. V., Lunkova Yu. S. Lllememos O. B., /lyHbKosa 0. C.
Application of provisional constructions in 483 3acTocyBaHHA NPOBI3OPHMX KOHCTPYKLLM Npu
replacement of defects of dental row combined with 3aMmilLeHHi gedeKTiB 3yOHUX pALiB NOEAHAHMX 3
pathological abrasion naTo/OrYHOM CTEPTICTIO
Ivanytska O. S., Bilash S. M., Lychman V. O., leaHuybka O. C., binaw C. M., /luumaH B. O.,
Toropov O. A., Avetikov D. S., Horban I. I. Toponos O. A., Aeemikoe []. C., lopbaHs |. I.
Application of platelet-riched plasma in the complex 491 3actocyBaHHA 36arayeHoi TpombouUTaMu Naazmm
treatment of patients with complete dislocation of B KOMMJIEKCHOMY /1iKyBaHHI MALLiEHTIB 3 MOBHUMM
maxillary teeth BMBMXamMM 3yHiB BEPXHbOI Lenenm
llenko-Lobach N. V., llenko N. M., Boychenko O. M. IneHKko-/lo6ay H. B., IneHko H. M., boliveHKko O. M.
Prevalence of periodontal tissue diseases in patients 496 MownpeHicTb 3axBOptoBaHb TKAHUH MApPOAOHTa Y

with chronic kidney disease

XBOPUX Ha XPOHi4HYy XBOpOBY HUPOK

ISSN 2077-4214. Bichuxk npo6nem 6ionorii i meanuunn — 2024 — Bun. 1(172) / Bulletin of problems in biology and medicine — 2024 - Issue 1(172)

7



3MICT / CONTENTS

Koval Yu. P.
The value of biomechanical properties "speed"

Koeans 10. 1.
3HauyeHHA BiomexaHiIYHNX BNACTUBOCTEN KLLUBUAKICTb»

and "strength" (according to Bernoulli's principle) 502 i «cuna» (3rigHo 3 NnpuHuMnom . bepHynni)
of the pterygoid muscles in the development of KpUAonomibHMx m’a3iB y pO3BUTKY NaTONOMYHOMO
pathological tooth abrasion CTUpPaHHA 3y6iB
Mammadov K. C. Mawmedoe K. Y.
Frequency and demographic profile of odontogenic 512 YactoTa Ta gemorpadidyHnii npodinb 0f40HTOreHHUX
cysts from a retrospective analysis of a cohort of KiCT 32 laHMMM PETPOCMEKTUBHOIO aHanNi3y KOropTu
patients for the period 2003-2014 naujieHTis 3a nepioa 2003-2014 pp.
Steblovskyi D. V., Kopchak A. V., Cmeb6noscukuli []. B., Konyak A. B.,
Lokes K. P., Bilokon S. O., Jlokec K. 1., binokiHe C. O.,
Voloshyna L. I., Popovych I. Yu. BosowuHa /1. I., Monosuy I. 10.
Prevalence of inflammatory diseases of the >18 MownpeHicTb 3anasbHUX 3aXBOPIOBaHb HOCa cepes,
nose among patients with odontogenic purilent- NaLieHTIB i3 OAOHTOr€HHMMM THIlTHO-3analbHUMM
inflammatory diseases of maxillo-facial location 3aXBOPIOBAHHAMM LLENENHO-/TMLEBOT IOKaNi3aL;i
Yakymovych D. V., Masna Z. Z. Axkumoeuy 4. B., MacHa 3. 3.
Analysis of hard tissue density indicators of 522 AHani3 NOKA3HMKIB LLiZIbHOCTI TBEPAUX TKAHWUH

permanent teeth with different localization

NoCTiMHKUX 3y6iB pi3HOT NoKani3aLil

®1310N10r1

f1 / PHYSIOLOGY

Dychko D. V., Dychko O. A., Klymenko Yu. S.,

Kushakova N. I., Kaznacheyev A. V., Dychko V. V.
Dynamics of the cardiovascular system according
to physical ability tests in school-aged children with
scoliosis

528

Auuko A. B., Aluuko O. A., KnumeHko 0. C.,

Kywakoea H. I., KasHa4yees A. B., juyko B. B.
[dnHamika poboTu KapaioBacKkyaapHOI cuctemMu 3a
TecTamu $i3nYHOT NpaLLe3aaTHOCTI y AiTel WKiNbHOro
BiKY 3i CKONnio30Mm

8

ISSN 2077-4214. Bicuuk npo6nem Gionorii i meguuunm — 2024 — Bun. 1(172) / Bulletin of problems in biology and medicine — 2024 - Issue 1(172)




MOP®O0ONO0rifa / MORPHOLOGY

DOI 10.29254/2077-4214-2024-1-172-430-434
UDC 616.67:577 + 175.67:599.356
Stetsuk Ye. V., Shepitko V. I., Zaporozhets T. M., Pronina O. M., Boruta N. V.

THE EFFECT OF QUERCETIN ON THE STRUCTURAL ORGANISATION
OF THE TESTICULAR INTERSTITIAL SPACE IN THE DYSHORMONAL STATE INDUCED

BY TRYPTORELIN AT DAY 270 IN THE EXPERIMENT
Poltava State Medical University (Poltava, Ukraine)
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The objective of this study was to assess the morphological changes in the interstitial space of rat testes, deter-
mine the sources of nitric oxide production, and evaluate the intensity of oxidative stress in the rat testes during long-
term experimental central blocking of the synthesis of luteinising hormone by tryptorelin, with the addition of quer-
cetin to the diet. The experimental group of ten animals received a subcutaneous injection of tryptorelin at a dose
of 0.3 mg/kg of active ingredient for 270 days, with simultaneous addition of quercetin to the diet, to model central
blocking of luteinising hormone synthesis. Morphologically, the number of macrophages on day 270 was increased
at the expense of perivascular macrophages. During the biochemical study of the testicular interstitium, we found
that the main production of superoxide anion radical on the 270th day of observation was slightly reduced. The addi-
tion of quercetin to the diet reduces changes in the structure of the interstitial space of the testes and impaired nitric
oxide production by constitutive isoforms of NO synthase induced by tryptorelin on the 270th day of observation.

Key words: testes, interstitial endocrinocytes, macrophages, NO synthase, iNOS, L-arginine, tryptorelin, querce-

tin, fibrosis.

Connection of the publication with planned re-
search works.

The study is a fragment of the research project “Ex-
perimental and morphological study of the effect of
dipherelin, ethanol and 1% methacrylic acid, cryopre-
served placental transplants on the morphological and
functional state of a number of internal organs”, state
registration number 0119U102925.

Introduction.

In 1976, Stanlid reported that some phenolic com-
pounds, including quercetin-3-O-rhamnoside (Q3R, also
known as quercetin) and dihydroquercetin, may be in-
volved in polar auxin transport in plants. Quercetin is
thought to act as a natural phytotrophin involved in
the transport of polar auxin, according to Bruun et al.
(1992). On the other hand, wounding during rupture
can trigger the production of quercetin-3-D-galactoside
(known as hyperoside, Q3DG), which indirectly induces
a rooting response (Osterc et al., 2007a). Zohra et al.
(2011), [1]. working with grape cuttings, observed that
quercetin synthesis coincided with rhizogenesis and
suggested a direct role of this compound in grapes.
Quercetin (rutin aglycone) and rutin are two flavonols
that have been extensively studied in several models
of intestinal inflammation. There are a large number
of clinical trials evaluating the effects of quercetin on
diseases, mainly as a product to reduce uric acid levels,
improve neuromuscular function and neuroprotection,
reduce the effects of inflammatory factors in myocardial
infarction, chronic obstructive pulmonary disease, and
Covid-19. On the other hand, quercetin has several ef-
fects in experimental models of intestinal inflammation
and in vitro studies. Quercetin acts as an important an-
tioxidant compound that reduces MPO activity, reduces
colonic oxidative stress in acetic acid, trinitrobenzene
sulfonic acid models, and counteracts inflammation-
induced glutathione depletion. In addition, quercetin
acted by modulating the intestinal microbiota, restoring
the integrity of the colon epithelium and creating other
protective effects [2]. Similar effects have also been ob-
served with rutin in several preclinical studies.

Tryptorelin is a synthetic analogue of the neurohor-
mone gonadoliberin [3]. It suppresses receptor expres-
sion in the pituitary gland but does not affect the func-
tioning of the pituitary-testicular complex as a whole.
Considerable attention has been given to the develop-
ment of a new slow-release injectable formulation due
to its many advantages, including localised and specific
action, extended delivery time, reduced doses, reduced
side effects, and improved patient comfort and compli-
ance (Chenite et al., 2000). Sustained-release inject-
able forms are primarily designed as microparticles,
implants, or gel systems. Microparticles are produced
using complex methods and are subject to several limi-
tations, such as low drug loads, difficulty in controlling
particle size due to aggregation, and difficulty in recov-
ering them to their original size. The efficiency of active
ingredient loading methods is limited, and high loading
capacity is usually unattainable. The main limitation of
implants is the need for surgical intervention to remove
the system, which increases the cost and risks. Because
of these limitations and disadvantages, many research-
ers have proposed the use of in situ gel formulations
as substitutes (Packhaeuser et al., 2004). Hormonal
therapy for cancer involves medical or surgical castra-
tion, which leads to a decrease in sex hormone levels
to slow or stabilise tumour growth. Hormone therapy is
the main treatment for advanced and metastatic pros-
tate and breast cancer.

The aim of the study.

To assess morphological changes in the interstitial
space of rat testes, determine sources of nitric oxide
production, and evaluate oxidative stress intensity in
rats on day 270 of the experiment during central block-
ing of luteinising hormone synthesis by tryptorelin.

Object and research methods.

The experiments were conducted on 15 sexually ma-
ture male white rats. The animals were divided into 2
groups. The first group of 5 animals (control) received
a subcutaneous injection of sodium chloride 0.9%
throughout the experimental period. The second group
of 10 animals (experimental), in which central blocking
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Figure 1 — Fibrosis of the interstitial space of the testes. Convoluted

seminiferous tubules on day 270 of the experiment in animals

of the experimental group (with central blocking of luteinising

hormone synthesis, with the addition of quercetin). Semi-thin

section. Hematoxylin-eosin stain. Magnification: 400.

of luteinising hormone synthesis was modelled [4], re-
ceived a subcutaneous injection of tryptorelin at a dose
of 0.3 mg/kg of active ingredient for 270 days, with si-
multaneous addition of quercetin to the diet, which was
administered orally via a gastric tube three times a day.
All manipulations involving laboratory animals were car-
ried out in strict accordance with the provisions of the
European Convention for the Protection of Vertebrate
Animals Used for Experimental and Other Scientific Pur-
poses (Strasbourg, 1986). The animals were euthanized
using an overdose of ether anesthesia. Small pieces of
testes were fixed according to the generally accept-
ed method and placed in paraffin blocks. From these
blocks, 4 um thick sections were made and stained with
hematoxylin and eosin [5],

The study was approved and confirmed by the Bio-
ethics Committee of Poltava State Medical University
(Protocol No. 195 —24.06.2021).

A comprehensive study of histological specimens
was performed using a light microscope BIOREX — 3 #
5605. Quantitative cell counting was performed in the
fields of view, by visual assessment, using a light micro-
scope with a digital microfilter and software adapted
for these studies. Microphotography was conducted
with a DCM 900 digital microphotographic attachment,
using software specific to these investigations. All bio-
chemical studies were performed in 10% testicular tis-
sue homogenate using an Ulab 101 spectrophotom-
eter. Total nitric oxide production was assessed by total
NO synthase (gNOS) activity. The activity of gNOS was
judged by the increase in nitrite (NO2-) after incubation
in Tris-buffered saline (pH 7.4) containing the reaction
substrate and electron donor (NADPH-reduced). The
nitrite concentration was determined using the Gris-
llosvay reagent at a wavelength of 540 nm. The levels of
inducible (iNOS) and constitutive (cNOS) isoforms were
determined using the selective iNOS inhibitor amino-
guanidine hydrochloride (Sigma). The baseline produc-
tion of superoxide anion radical (02--) was measured by
the increase in the amount of formazan formed in the
reaction of 02-- with nitroblue tetrazolium after incuba-
tion in a buffered solution (pH=7.4) containing sodium
hydroxide [6]. The concentration of formazan was deter-
mined using spectrophotometry at a wavelength of 540
nm. The study results were statistically processed using

Figure 2 — Interstitial space of the testes on day 270 of the
experiment in animals of the experimental group (with central
blocking of luteinising hormone synthesis with the addition
of quercetin). Semi-thin section. Hematoxylin-eosin stain.
Magnification: 1000.

Microsoft Office’s Excel program and the Real Statistics
2019 extension.

Research results.

During the 270th day of observation, we observed
a reduction in size of the testicular parenchyma, which
was represented by visually altered convoluted tubules
in the histological preparations of semi-thin sections.
We also noted a significant increase in the volume of
connective tissue (fig. 1) between the convoluted tu-
bules when studying the structure of the interstitial
space, compared to previous stages of the experiment.
The interstitium has increased due to active collagen
production. The total number of blood vessels has in-
creased due to arterioles. Vessel walls are thickened and
sometimes swollen. Stasis in the venous vessels is pre-
sent, and ‘sludge’ is detected in the capillaries (fig. 2).

Upon studying the cellular composition of the inter-
stitial space, an increased number of fibroblastic cells at
different stages of differentiation were found, embed-
ded between collagen fibres. Meanwhile, the number of
interstitial endocrinocytes was observed to be reduced.
The study of these cells revealed a general quantitative
decrease in their population compared to the previous
terms of the experiment. During the morphological ex-
amination of the population of these cells, we identified
three groups of cells based on the analysis of their size,
nucleus shape, cytoplasmic volume and the number of
inclusions in it. The first type is cells with a small nucleus
and cytoplasmic volume, single inclusions. The second
type is rounded nuclei with increased size and a signifi-
cant volume of cytoplasm, and a sufficient number of
inclusions. The third group of cells has ellipsoidal nuclei,
small cytoplasm, and a small number of granules (fig. 2).
During the visual examination, it was observed that the
population consisted mainly of cells of the third type,
with no cells of the first type detected.

When studying the quantitative and qualitative com-
position of macrophages, it was found that their num-
ber was increased due to perivascular macrophages,
single intravascular macrophages were detected, and
peritubular macrophages were absent in the fields of
view. The seminiferous tubules displayed abnormalities
at various stages of proliferation and differentiation dur-
ing spermatogenesis.
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Table — Markers of oxidative stress in the testes of rats during 270-day central blocking
of luteinising hormone synthesis with the addition of quercetin (M+m)

Parameters
02 pro- | O2 pro- .
Basic duction — [duction of Tota_l I_\IOS iNOS activ-| cNOS activ- Arg|'n§se Nitrite
o SOD ac- | Catalase § : i ~ | activity, |, K activity | MDA con- _
Period | * . production/mitochon-| microso ! |ity, umol/ | ity, umol/ A . concen
tivety, st. | activety, . pmol/min| " : pmol/min |centration, -
! of 02--, |[drial ETC, | mal ETC, min per g |min per g of| tration,
units nkat/g per g of . . pergof | umol/g
nmol/s nmol/s nmol/s .~ |of protein| protein . nmol/|
protein protein
perg perg
Control| 1,87+0,11 |182+17,0(0,26+0,01 | 7,84+0,13 | 9,55+0,19 |0,54+0,04 | 0,13+0,02 | 0,41+0,03 |2,48+0,05|6,64+1,44 |3,83+0,25
9 mon.|2,56+0,02 |271+4,0*%(0,82+0,01*8,76+0,05*(8,07+0,07*|0,23+0,01*| 0,17+0,04 |0,05+0,001*(1,97+0,01*|7,51+0,09%*|9,18+0,26*

Notes: * — difference is statistically significant when compared to the control (p<0.05).

In the biochemical study of the testicular interstit-
ium, we found that the main production of superox-
ide anion radical on the 270th day of observation was
slightly reduced compared to the control group of ani-
mals (table). The production of SAR from mitochondrial
and microsomal ETCs was increased and amounted to
8.76+0.05 nmol/s per g. The activity of SOD increased
1.37-fold, and catalase — 1.49-fold. MDA was statisti-
cally significantly increased by 1.31 times, which was
7.5140.09 umol/g, respectively.

On day 270 of the experiment, a 2.5-fold decrease
in gNOS activity was observed (table). There were no
statistically significant changes in the activity of iNOS
in rat testes, which was 0.17+0.04 pmol/min per g pro-
tein. The activity of cNOS isoforms decreased 8-fold
(0.41+0.03\0.05+0.001). Arginase activity decreased by
28.2%. Nitrite concentration increased more than three-
fold to 9.18+0.26 nmol/I.

Discussion of the research results.

Long-term central deprivation of luteinising hor-
mone synthesis leads to the development of oxidative
stress in the testes [7]. Nitric oxide production during
central deprivation of LH synthesis undergoes complex
changes: from an initial decrease in NO synthase-depen-
dent nitric oxide production to hyperproduction of ni-
tric oxide from NO synthases [8]. Reduced cNOS activity
may contribute to the endothelial dysfunction observed
in the microvasculature on day 270 of the experimen-
tal model with tryptorelin and quercetin supplementa-
tion. Endothelial dysfunction leads to inadequate blood
supply to the testes and the development of hypoxia.
Since spermatogenesis requires multiple cell divisions,
this process is highly energy dependent. At this stage
of the experiment, the absence of nitric oxide derived
from cNOS leads to hypoxia, which in turn increases the
signalling of the hypoxia-inducible factor [8]. In 2002, at
the second international conference of the Society for
the Study of Nitric Oxide, it was reported that quercetin
restored the activity of flavin-containing monooxyge-
nase, which is normally inhibited by nitric oxide in rats.
This study suggests that foods rich in quercetin, such as
onions and tomatoes, may be beneficial for people suf-
fering from hepatitis, cirrhosis or liver cancer with in-
creased nitric oxide production.

The immunomodulatory properties of quercetin are
also combined with its anti-inflammatory effects, as evi-
denced by the modulation of several pro-inflammatory
and anti-inflammatory cytokines, including IL-1B, IL-33,
IL-10, IL-17, TNF-a, IL-6. HIF signalling increases the re-
activity of reactive oxygen species formation, which may
be the exact mechanism of the increased SAR produc-
tion observed in our study [9]. Increased HIF signalling
may also explain the atypical precapillary spiralling ob-

served in our study, as the HIF pathway also increases
the production of vascular endothelial growth factor
(VEGF) [9]. Finally, testicular hypoxia leads to fibrosis
through the activation of transforming growth factor-
(TGF-B) transcription [8]. Hypoxia-induced testicular fi-
brosis has also been demonstrated in studies by Abdel-
hameed RFA et al [10].

In the early stages of the experiment, we observed
an acute development of oxidative damage in the tes-
ticular tissue and a significant increase in nitric oxide
production [11]. At a later stage of the experiment,
there was evidence of fibrous changes and a decrease
in nitric oxide production [12]. This also suggests that
testosterone deficiency may lead to a change in mac-
rophage polarisation [2, 13] towards the prevalence of
the M1 (pro-inflammatory) phenotype, as the iNOS/
arginase ratio was high [14, 15]. On day 270 of central
deprivation of testosterone synthesis, the iNOS/argin-
ase ratio was low, indicating the predominance of M2
macrophage polarisation.

The development of degenerative changes in the rat
testes, in our opinion, may be due to a violation of the
cooperative interaction of cells of both the interstitial
space and the parenchyma [16]. This, in turn, leads to
changes in their metabolic processes, permeability of
the haematotesticular barrier, and to a persistent im-
pairment of the quality of spermatogenesis. In our opin-
ion, this system includes macrophages, sustentocytes
and interstitial endocrinocytes. The disruption of hypo-
thalamic stimulation for testosterone synthesis leads to
a change in macrophage polarisation to the M1 pheno-
type, with subsequent damage to testicular tissue and
its replacement by fibrous tissue. Further studies are
needed to evaluate the exact changes in the interaction
between testicular macrophages, sustentocytes and in-
terstitial endocrinocytes.

Conclusions.

Quercetin supplementation reduces morphologi-
cal changes in the structure of the interstitial space of
the testis and reduces the impairment of nitric oxide
production by constitutive isoforms of NO synthase in-
duced by tryptorelin on day 270.

Prospects for further research.

In our opinion, it is promising to identify the path-
ways of polarisation of M1 and M2 macrophages and
their further influence on the tissue stroma. As the
change in polarisation can potentially lead to fibrosis,
the possibility of a corrective effect of quercetin should
be evaluated in parallel.
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BM/INB KBEPLLETUHY HA CTPYKTYPHY OPFAHI3ALLIIO IHTEPCTULIMHOIO NPOCTOPY CIM’AHUKIB NPU AN3-
FTOPMOHA/IbHOMY CTAHI BUKIMKAHOMY TPUNTOPE/IIHOM HA 270-TY AOBY B EKCMEPUMEHTI

Creuyk €. B., LWeniTtbKo B. I., 3anopoxeub T. M., NMpoHiHa O. M., BopyTa H. B.

Pe3stome. KBepLeTH — 6iodpaaBoHOIA, AKMIM MicTUTbCA B BaraTbox pocsimHax. Lie ripknin 67i40-*KoBTUIA KpUcTa-
NYHWIA TNiKO3UA, AKUI NPU TiAPONi3i YTBOPIOE KBEPLIETUH i pamHOo3y. MeToto AaHoro AocnigKeHHa 6yno ouiHUTH
MOpP®dONOFiYHI 3MiHW IHTEPCTULLIMHOTO NPOCTOPY CiM’AHMKIB LLYpPiB, BU3HAUNTU AKepena NpoayKLii okcuay asoTy Ta
iHTEHCMBHICTb OKCMAATUBHOIO CTPECY B CiM’AHMKAX LLYpPiB Nig Yac 4OBrOTPUBAIOF0 EKCNEPUMEHTA/IbHOIO LEHTPaslb-
HOro 6/10KyBaHHA CUHTE3Y /IOTEIHI3YH0YOro ropMOHY TPMNTOPENIHOM, 3 LOAABAHHAM Y PaLioH KBepLeTHHY. [locnian
bynn nposeaeHi Ha 15 cTaTeBO3pinnx 6innx wypax — camuax. TeapuHu bynn nogineHi Ha 2 rpynu. MNepua rpyna
3 5 TBAapuWH (KOHTpO/IbHA) OTPMMYBaia NiAWKIPHO iH eKLito HaTpito xnopuay 0,9% NpoTArom ycbOro ekcnepumeH-
TanbHoOro nepioay. Apyra rpyna 3 10 TBapuH (eKcnepumeHTanbHa), B AKili MOAENI0BANOCH LLeHTpanbHe 610KyBaHHSA
CUHTE3Y /II0TEIHI3YI04Y0ro ropMoHy, oAep»KyBana NiAWKipHO iH’ ekl TpunTopeniHy B A03i 0,3 Mr/Kr aito4yoi peyo-
BUHM npoTarom 270 Aib 3 oAHOYaCHMM A04aBaHHAM Y pPaLioH XapuyyBaHHA KBepueTuHy. MopdonoriyHo KifbKicTb
makpodaris Ha 270-Ty Aoby 36inblueHa 3a PaxyHOK NepuBaCKyNAPHUX, BU3HAYANNCSA NOOANHOKI iHTpaBacKyNApHi
KNITUHU, NepuTybynapHi — BiACYTHI B NoAAX 30py. 3BMBUCTI Cim’siHi KaHanbLi nepebyBann Ha pisHUX CTagisx cnep-
maToreHesy, y 6ifbLIOCTi BUNAaAKIB BigMiYanMca NopyLeHHs Ha pisHUX eTanax npoidepaliii Ta gudepeHuiauii. Mpu
GioximiyHOMY AOCNiAKEHHI iIHTEPCTULIO CiIM AHMKIB HAMM BCTAHOBNEHO, LLLO OCHOBHA NPOAYKLiS CYynepoKCUAHOro
aHioH-paanKana Ha 270-Ty foby cnocTepekeHHs CTaHoBWMAa | Byna HE3HAYHO 3HUMXKEHA, NOPIBHAHO 3 KOHTPO/Ib-
Hoto rpynoto TBapuH. Mpoaykuia SAR i3 miToxoHApianbHWUX | mikpocomanbHux ETC 6yna nigsuweHa i ctaHOBMAA
— 8,76+0,05 HMmoAb/C Ha 1. AKTMBHicTb CO/, 36inblumnnack B 1,37 pasu, a katanasu —y 1,49 pasu. MIA ctatuctyHo
[0CTOBipHO 36inblueHa B8 1,31, wo craHosuno 7,51+0,09 mKMonb/r, BignosiaHO. BUABNEHO 3HMMEHHA aKTUBHOCTI
gNOS Ha B 2,5 pasu. He 6yno BM3HaY€HO CTaTUCTUYHO 3HAYYLLMX 3MiH akTUBHOCTI INOS B sieuKax LLypiB, iKa CTaHO-
Buna 0,17+0,04 mKMoAnb/xB Ha r 6inka. AKTUBHICTb i30dopm cNOS 3HM3MNack y 8 pasis — (0,41+0,03\0,05+0,001).
AKTMBHICTb apriHasn 3ameHLwmnack Ha 28,2%. KoHueHTpaLia HITpUTIB 36inbwinnack binblue HixK yTpudi — 9,1810,26
HMOAb/N. [JoAaBaHHA KBEPLETUHY A0 PaLLioHy 3MEHLLIYE 3MiHW B CTPYKTYPi iIHTEPCTULIMHOrO NpocTopy CiM’AHMKIB Ta
NopYyLLEeHHA NPOAYKLIT OKCMAY a30Ty KOHCTUTYTUBHUMMU i30popmamu NO-CMHTaA3U BUKIMKAHOIO TPMNTOPENiHOM Ha
270-Ty 0,06y cnocTeperKeHHs.

Knto4oBi cnoBa: ciM’AHUKM, iIHTEPCTULIHI eHOoKpUMHOLUNUTU, Makpodaru, NO-cuHTasa, iNOS, L-apriHiH, TpunTo-
peniH, KBepueTuH, ¢ibpos.
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THE EFFECT OF QUERCETIN ON THE STRUCTURAL ORGANISATION OF THE TESTICULAR INTERSTITIAL SPACE IN
THE DYSHORMONAL STATE INDUCED BY TRYPTORELIN AT DAY 270 IN THE EXPERIMENT

Stetsuk Ye. V., Shepitko V. I., Zaporozhets T. M., Pronina O. M., Boruta N. V.

Abstract. Quercetin is a bioflavonoid that is commonly found in various plants. Quercetin-3-1-rhamnoside is a
bitter, pale yellow crystalline glycoside. Upon hydrolysis, it is split into quercetin and rhamnose. The objective of this
study was to assess the morphological changes in the interstitial space of rat testes, determine the sources of nitric
oxide production, and evaluate the intensity of oxidative stress in the rat testes during long-term experimental cen-
tral blocking of the synthesis of luteinising hormone by tryptorelin, with the addition of quercetin to the diet. Fifteen
sexually mature male white rats were used in the experiments, which were divided into two groups. The first group,
consisting of five animals (control), received a subcutaneous injection of sodium chloride 0.9% throughout the ex-
perimental period. The experimental group of ten animals received a subcutaneous injection of tryptorelin at a dose
of 0.3 mg/kg of active ingredient for 270 days, with simultaneous addition of quercetin to the diet, to model central
blocking of luteinising hormone synthesis. Morphologically, the number of macrophages on day 270 was increased
at the expense of perivascular macrophages, single intravascular cells were detected, and peritubular cells were ab-
sent in the fields of view. The convoluted seminiferous tubules were at different stages of spermatogenesis, in most
cases there were abnormalities at different stages of proliferation and differentiation. During the biochemical study
of the testicular interstitium, we found that the main production of superoxide anion radical on the 270th day of ob-
servation was slightly reduced compared to the control group of animals. The production of SAR from mitochondrial
and microsomal ETCs was increased and amounted to 8.76%0.05 nmol/s per g. The activity of SOD increased 1.37
times, and catalase — 1.49 times. MDA was statistically significantly increased by 1.31, which was 7.51+0.09 umol/g,
respectively. A 2.5-fold decrease in gNOS activity was detected. There were no statistically significant changes in
the activity of iNOS in the testes of rats, which was 0.17£0.04 umol/min per g of protein. The activity of cNOS iso-
forms decreased 8-fold (0.41+0.03\0.05£0.001). Arginase activity decreased by 28.2 %. The concentration of nitrite
increased more than threefold to 9.18+0.26 nmol/l. The addition of quercetin to the diet reduces changes in the
structure of the interstitial space of the testes and impaired nitric oxide production by constitutive isoforms of NO
synthase induced by tryptorelin on the 270th day of observation.

Key words: testes, interstitial endocrinocytes, macrophages, NO synthase, iNOS, L-arginine, tryptorelin, querce-
tin, fibrosis.
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