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EKCBI3UTHI PEAKIII CJIN30BOI OBOJIOHKH SI3UKA
IIPU IMATOJIOI'Ti OPTAHIB HIJIYHKOBO-KUIIIKOBOT'O TPAKTY

TepHominbechbKnil HaioHANBHUHE MequuHUN yHiBepcuTeT imeHi . S1. 'opOaueBchkoro
MinictepcTBa 0XOpPOHH 310poB’ s YKpainu, TepHomins, Ykpaina

YIK 616.313:616.33/.34

H. O. I'eBkanwoxk, P. O. [IpeBHinbka

EKCBI3UTHI PEAKIIII CJIM30BOi OBOJIOHKH SAA3UKA MPH IMATOJIOTTT OPTAHIB IIJIYHKOBO-KHIIIKOBOT'O
TPAKTY

Tepnoninocokutl Hayionanshuti meduunuil ynieepcumem imeni 1. . Topbauescvkoeo Minicmepcmea oxoponu 300pog’s Ykpainu,
Tepnonine, Ykpaina

Crartst npucBsiueHa NPoOIeMi eKCBI3UTHUX PeaKlliili FOMOJIOTIYHO OJIHAKOBUX OpraHiB. MojieIl0BaHHs TaCTPUTY B JIAOOPATOPHHX IIypiB
II0KA3aJI0 MOTOBIICHHS POTOBOTO IIapy CIN30BOI 00OIOHKH SI3UKa, IECKBAMaILiI0, TINepINIa3iio, akaHT03, TOPYIIEHHs MKKITITHHHAX KOHTaK-
TiB y poroBoMy Iapi, popMyBaHHS MiXypiB i3 ApiOHO3EpHUCTUM BMiCTOM. L{MTOMIa3Ma KIIITHH POrOBOTO Mapy MICTHTH TPAHYIIN KEpaTori-
aniny. JingHKy TeckBamalil emiTenito BKPUTI 3HAYHOIO KiTbKicTIO Mikpoduopu. I1i yac ynbTpacTpyKTypHOTO TOCHIUKEHHS eMiTeliOUTH
MaloTh BUIIS 0€3’IIepHIX KITITHH 13 IUTOINIA3MOIO CePEIHBO0T eIeKTPOHHO-ONTUYHOI IITEHOCTI. MeToj Kopo3iiHHX 31IIKIB IT0Ka3aB peak-
THBHY NepeOyI0BY MIKPOIMPKYIATOPHOTO Pyciia CIM30BOT 00OJTOHKH s3uKa. Y pa3i IMIperHanii a30THOKHCINM CpiOoM BUSIBISETHCS CTPYK-
TypHa nepeOyoBa nepudepuyHoro HepsoBoro amapary. OTpuMaHi pe3y/IbTaTi MoKa3aiu 3MiHH CTPYKTYPHHX €JIEMEHTIB CIIM30BOI s31Ka Ta
AHT10apXITEKTOHIKH IPH €KCIIEPHMEHTAIBLHOMY IaCTPHTI.

Kutio4osi ciioBa: cim3oBa 00070HKA S31Ka, MIKPOLUPKYIATOPHE PYCII0, EKCBI3UTHI peakiii, eKCIIepIMEHTAIBHUIA raCTPUT, MOP(OIIOTiY-
Hi gocnimkenns, CEM-nociimkeHns.

UDC 616.313:616.33/.34

N. O. Gevkaliuk, R. O. Drevnitska

EXQUISITE REACTIONS OF THE MUCOUS MEMBRANE OF THE TONGUE IN THE PATHOLOGY
OF THE ORGANS OF THE GASTROINTESTINAL TRACT

Ivan Horbachevsky Ternopil National Medical University of the Ministry of Health of Ukraine, Ternopil, Ukraine

Gastrointestinal diseases manifest not only on its mucous membrane but also on extraintestinal lesions of the oral cavity, which is
functionally related to the digestive organs.

The aim of the study is to establish morphological features and reveal patterns of remodeling of the mucous membrane of the tongue and
its neuromuscular endings in experimental gastritis.

Materials and methods. Gastritis was simulated in 60 laboratory rats, after which the animals were removed from the experiment.
Samples of the mucous membrane of the tongue were prepared following standard methods and examined on a scanning electron microscope
“JEOL-25M-T220A” (Japan) and an electron microscope PEM-100 (“SELMI”, Ukraine). Angioarchitectonics of tongue papillae was studied
by SEM of corrosion casts. Histological preparations after staining with hematoxylin and eosin, as well as after impregnation with silver
nitrate, were examined under a light microscope MS 300 (TCR) and Leica DME and photographed with a digital microscope camera DCM
900, digital camera “Olympus Camedia C-480 ZOOM” (Olympus corp., Japan).

Results. In experimental gastritis, the stratum corneum of the mucous membrane of the tongue thickens, hyperplasia, acanthosis, and
desquamation of the epithelium of the tongue, areas of which are covered with coccal microflora, are observed. In the epithelium, intercellular
contacts in the stratum corneum are disrupted, bubbles with fine-grained content are formed. The cytoplasm of cells of the stratum corneum
contains randomly distributed granules of keratohyalin. The nuclei are rounded, shifted to the basal pole of the cell. During ultrastructural
examination, epitheliocytes have the appearance of anucleated cells with a cytoplasm of medium electron-optical density. The method of
corrosion casts demonstrates the reactive reconstruction of the microcirculatory channel of the mucous membrane of the tongue. During
impregnation with silver nitrate, a structural rearrangement of the peripheral nervous system is revealed. The obtained results indicate changes
in the external structure and angioarchitectonics of the structural elements of the tongue mucosa in experimental gastritis.

Key words: mucous membrane of the tongue, microcirculatory channel, reactions of exquisite, experimental gastritis, morphological
studies, SEM studies.

© H. O. T'eBkamok, P. O. JlpesHiribka, 2024
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TEOPIA TA EKCIHEPHUMEHT

Beryn. [Ilatosoriss  opraHiB  IIUTYHKOBO-KHIIKOBOTO
tpakty (ILIKT) naBHO mepeOyBae B LEHTpi yBark Hayko-
BHX JIOCIII/PKEHB, OCKIIBKHM BOHA ITUPOKO PO3IOBCIOMKECHA
cepe JIIoNel yciX BIKOBHUX KaTeropiii Ta He Mae TEHICH-
1ii 10 3HWKeHHs. [lomMpeHicTh 3amaibHUX 3aXBOPIOBAHb
kumednnka (33K) y OararboX perioHax CBITYy 3HA4HO
3pociia, Mo MOXKE CTATH 3HAYHUM COLIAIbHIM Ta €KOHOMIY-
HUM TSTAPEM JUIS CHCTEM OXOPOHH 370pOB’Sl B HAWOIMKUI
poku [1]. ¥V CIIA 3axBoproBaHHS OpraHiB TPaBJICHHS Bpa-
KaroTh ToHa X 40 MITBHOHIB JFOIEH, a BUTPATH HA OXOPOHY
3nopoB’st B 2018 porti cranoBwm 119,6 Minbsipna monapiB
CIIA [2]. 3a ocTaHHE OECATHIITTS TaKOX 3HAYHO 3pociia
3aXBOPIOBAHICTh Ha IIUTYHKOBO-KUILIKOBI 3aXBOPIOBAHHSI
B €Bpomni, W JgemorpadivyHi AOCHIIKSHHS MiIKPECIHIN
Ba)KKHH iX Trap y pi3HUX KpaiHax €BponH 3 ypaxyBaHHIM
reorpadiuHUX Ta €KOHOMIYHHX BigMmiHHOCTeH [3]. B kpai-
Hax, I10 PO3BHBAIOTHCS, MONIOHUM YMHOM 3pOCTAE MOIIN-
PEHICTH 3aXBOPIOBaHb OPTaHiB TPaBICHHS [4], cTaHOBISTYN
3HAUHUK (DIHAHCOBWI Tsrap Uil HAaceJIeHHs IMX KpaiH.
HaBeneni maHi cBiguaTh Mmpo HEOOXiTHICTH MOKpAIICHHS
CKPUHIHTY 3aXBOpPIOBaHb IILTYHKOBO-KHIIKOBOTO TPAKTY,
PO TAKTUKY Ta €(HEKTUBHOTO JIIKyBaHHS.

Pa3oM i3 TUM iHTEpec 10 3amajbHUX 3aXBOPIOBaHb
IOKT 3ymMoBIIeHUH HE TIUTBKU HEBMIUHHUM POCTOM 3aXBO-
PIOBAHOCTI, ajic ¥ HAsIBHICTIO aTHIIOBHX CHMIITOMIB, SIKi
YCKJIAJIHIOIOTh JIIarHOCTHKY Ta MOTPEOYIOTh KOMILIEKCHOTO
JOCITIJPKEHHS JTIKapsiMU pi3HOTO npodiiro. Xou OCHOBHUI
MexaHi3M, sikuit 3amyckae 33K, e He TOCHTh BUBUCHMUIA,
OJIHAK JIaHi CBi4aTh Npo OaratodakTopHy eTiosorito [5].
33K — 30ipHUi TepMiH IS TPYNU XPOHIYHHUX 3aralIbHUX
SHTEepONaTiH, SKi XapaKTepHU3yIOThCs 3allaJeHHsIM KUIIed-
HUKa Ta MOCTIHHNMH a00 9aCTHMH NITYHKOBO-KHIIIKOBUMH
cumrroMamu [5]. Omaak 33K MaroTe He TUIBKH TPOSBU
Ha Horo cim3oBiit o6oonIi (CO), ane TakoXk 1 IMO3aKHIII-
KOBl1 ypa)KCHHS B IOPOXHHHI POTa, AKa (DyHKIIIOHAIBHO
Hampsimy 1oB’s3aHa 3 ILIKT. CnuzoBa 000JI0HKA MOPOXK-
HuHU pota (COIIP) e ninsHKO peduieKTOPHOTO BILIUBY
pizuaux Bigautis IIIKT. Anaromo-(izionoriuyaa OIU3bKICTh,
CHUJIBHICTH IHHEPBALil Ta TYMOPAIBHOI PEryJsiuii opox-
Huan pora ta IIKT — opraHiB 0JHOro romoJIOrivHOTO
psily — CTBOPIOIOTH NEPEIYMOBH JJIsl BTSTHEHHS OpraHiB
MIOPO’KHUHU POTa B TATOJIOTIYHHUI TPOILEC TPH 3aXBOPIO-
BanHsax opra”iB LIKT [6]. Pesynprarn KIiHIYHAX HOCIHTI-
JDKEHBb CBiTJaTh MPO Te, MO Y pa3i MOpYymICHHS (YHKITT
opraniB IIIKT ogHOYacHO CIIOCTEpIiraeThCs YUTKOKEHHS
SIK TBEpAMX TKaHWH 3y0iB, Tak 1 COIIP [7; 8]. OpansHi po-
SBH MOXYTh JIOTIOMOITH B JIarHOCTHIII Ta MOHITOPHUHTY
axtuBHOCTI 33K.

IcTopist pO3BUTKY BHYTPILIHBOI MEAWIMHU Ma€ TpH-
KJIaJ{, KOJIM BUYEHI-KJIIHII[MCTH BHCIIOBIIOBAJIA IeHialbHI
3[0TaJIKH TIPO MO€IHAHI, TaK 3BaHI BinoOpaxeHi, abo exc-
BI3WTHI peakuii pi3HHUX 3a Tonorpadieio, aje roMoJIOTI4HO
OJTHAKOBHIX OPTaHiB ITiJ] YacC PI3HUX IATOJOTIYHHUX CTaHIB.
[IposiBK MaToIOTIYHOTO MpOLECy B OpraHax OJHOTO TOMO-
JIOTIYHOTO PSAY JIEXKATh B OCHOBI €KCBI3UTHOT pEaKIIil cIIu-
30B0{ OOOJIOHKY SI3UKa IiJ] Yac Pi3HUX MATOJIOTIYHUX CTa-
HiB, 30KkpeMa, 3axBopioBanb LIIKT. Tak, BHyTpimHil cTaH
OpTaHi3My BiII3ePKAITIOE A3UK, IO BAYKJIUBO Y JiarHOCTHUII
HU3KHW 3axBOproBaHb. OJHa 3 HAWAABHIMIUX CHUCTEM Jlia-
THOCTHKH 32 SI3UKOM TIOJISITA€E B TOMY, 1110 KOXKEH OPT'aH Mae
CBOE «IPEICTABHUIITBO» HA SI3UKY, 3T1IHO 31 CXEMOIO MPO-

€KIii Ha HbOMY BinnoBigHux oprauis [9]. Ilpo ¢yHKIi0-
HAJIbHUH CTaH PI3HUX CHCTEM OpraHi3My J03BOJISE CyAUTH
JIeTaJbHUH OIVIS SI3UKA: HOTO 3BOJIOXKEHICTh, XapaKTepHC-
THKa HAJIbOTY, HAsIBHICTH ITOYEPBOHIHHS YM CHHIOUIHOCTI,
MiBUINCHA YyTIMBICTh UM ii BTpaTa, iHII O3HAKHU. 3a3BH-
yail KIHIYHUA Iepedir ypaskeHb pPOTOBOI MOPOKHUHHU
€ rapanensHuM 10 aktuBHOCTI 33K; Tomy opanbHi nposiBu
Ha COIIP € xopormmm mapkepom 33K [10; 11; 12].

JlikyBaHHS ypakeHb MOPOKHUHHU POTa BKIIOYAE Tepa-
IO MICIIeBUX MPOSIBIB BIATIOBIAHO O €TioNoTii pa3oMm i3
JiKyBaHHSAM 0cHOBHOTO 3axBoproBanHs [IIKT, mo Bumarae
BIMOBITHUX 3HAHb 1 TICHOI CIIBOpAIll MK TacTPOCHTE-
posoramu Ta (axiBLsMH 3 opanibHOT Meauuuuu [12; 13].
KomriekcHe TOCHiKeHHS TepaneBTHYHUX CTPATerii npu
33K y mroneit 1 TBapuH, nposeneHe I.LE. Dias Ta criBabr.
[5], moka3zano, 1m0 3aXBOPIOBaHHS AEMOHCTPYE BpaKarouy
CXOXKICTB 3araJbHUX CUMIITOMIB. AHAJIOTTYHI JOCIIIKEHHS
HU3KA aBTopiB [14; 15; 16] miaTBepmKyOTH 1Ie CIIocTepe-
JKEHHSI, 110 JIA€ MAIPYHTS JUIs 30CEPEeKEHHS MOMKINBOC-
Teil Ha (PaKTUYHUX 3HAHHSX PO BUSBIICHI TIOPYIICHHS IS
MTOTEHITIHOTO JTiKyBaHHS.

Buxoznsum 3 HaBeIeHUX JAHUX, i3 METOIO PO3MINPEHHS
Jiarma3oHy 3HAHB MPO EKCBI3UTHI peakiiii cim30Boi 000-
JIOHKH sI3WKa Tpu 3axBoproBaHHsx opraniB IIIKT BOaua-
€MO HEOOXIHICTh Y IIPOBEACHHI JOKITIHIYHUX JOCITIIKCHb.
Hamre pocmimkeHHs Mae 0O€3MOCEPEIHIO MOTHBALIIO,
OCKUIBKH CJIN30BA SI3UKA € OJJHUM 13 00’ €KTIB JIOCIIKEHHS
B TPAKTHUIll CTOMATOJOTIB, 1 11 podoTa € crpoOor Iartu
MOP(]OJIOTIYHY XapaKTepUCTUKY EKCBI3UTHHX pPEaKIii
TormorpadigHO Pi3HUX OpraHiB OJHOTO TOMOJOTIYHOTO
PSAy Ha OJHOTHITHI ITATONOTIYHI (paKTOPH.

MeTta fgocTiIKeHHSI — BCTAaHOBUTH MOP]OIOTIUHI
OCOONMMBOCTI Ta BUSBUTH 3aKOHOMIPHOCTI IepeOynoBu
CIM30BOi OOOJIOHKM S3WKa Ta HOTO HEPBOBO-M S30BHX
3aKiHYEHb NPH EKCIIEPUMEHTATBHOMY TaCTPHUTI.

Marepian Ta Meroam pociimkenns. Jng npocmi-
JOKEHHSI BUKOpUCTOBYBain 60 OLIMX 1a00paTopHUX Heli-
HIITHUX CTaTeBO3PIUINX IIyPiB-CaMIIiB 13 CEPEIHBOIO MACOIO
tina 180-210 1, IKUX yTPUMYBaJIM Y CTaHAAPTHUX YMOBax
BiBapito. ExcriepuMeHTanbHII racTpuT y TBAPHH MOJIEITIO-
Bayn 3a Meroaukoro H.I. Mucymu, O.B. ApneeBa (mareHT
VYkpainu Ha kopucHy Mozenb Ne 98021 Big 10.04.2015 p).
Jliist ibOro TBapMHAM pa3 Ha JIEHb NMPOTAroM 14 nHIB BHY-
TPINIHBONUTYHKOBO BBOAWIM 10% poO3dmH  eTHIOBOTO
cupTy 3 po3paxysHky 0,15 mn/100 T macu Tina Ta gepes
5 xBunuH 1,25% po34MH CONSHOI KUCIOTH Y PO3PaXYHKY
0,31 mui/100 T Macwu Tina TBapuHA. Ha 4oTHpHANIATHH JeHDb
€KCIIEPUMEHTY B TBAPUH PO3BUBAJIMCS SIBUIA TACTPUTY Ta
3anayipHi ¥ qucrpodiuni 3minu COIIP, mo Oyio miarsep-
JOKEHO MopdosoriuHo. TBapuH BUBOJHIIH 3 EKCIIEPUMEHTY
IIJSIXOM IHTparepuTOHEaIbHOTO MEePEI03yBaHHS PO3YHHY
TiONeHTaly HaTpito 3 po3paxyHky 6,0 mr/100 r macu Tina.
3abip marepiany npoBoamu yepe3 15 1 60 ai6 micist pos-
BUTKY €KCIIEPHMEHTAIBHOTO FaCTPUTY.

KpoBoHOCHE pycii0 MPOMHMBAIN TEIUIUM 130TOHIYHUM
PO3YMHOM XJIOPHY HATPIIO 1 3aOBHIOBAIIM KOMITAYH/IOM —
po3BenernM xsopodopmom y mpomopii 1:1. ITicms foro
moJiiMepu3aliii TKAaHWHN PO3YMHSIN CIIOYaTKy y CipdaHii
kucioti, a noTiM y 30% po3unni NaOH 3a temmneparypu
80°C. OtpumaHni perTiku KpOBOHOCHUX CYIUH TIPOMHUBAIIH
y IUCTUIILOBaHIN BOJIi, 00€3)KUPIOBAIIN Y CITUPTI Ta Al[ETOH,
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ITICJIs YOTO MOHTYBAJIH Ha CIICIiaIbHI aJTFOMiIHIE€BI CTOIMKH.
[ToBepxHIO peruTiK MOKPUBAIH B MPUIAJIL Il BAKYyMHOTO
posnmiiennst MetaniB «BYIT-6M» (BO “SELMI” m. Cymu,
VkpaiHa) mapoM XiMi4HO YHCTOrO antoMiHio (mpo6a’?),
TOBINUHOK Onmu3bko 200 A°. JIist TOCIHiIKCHHS BHKOPHUC-
TOBYBaJIM CKaHyIOUMi enekTpoHHui Mmikpockorn (CEM)
“JEOL-25M-T220A” (SlmoHist) 3 IPUCKOPIOIOYOI0 HATPY-
roro 20 kB 3a 30impmenns 1500 kpar. AHrioapxiTekro-
HIKY COCOUKIB si3uka BuBYaId MeTonoM CEM Kopo3iiftHmx
3IMKIB, TPUTOTOBICHNX 3aralbHONPHUHATHAM CIOCOOOM.
Takuit MeTO/1 € CTaHAAPTHUM, SIKHI J]a€ TPUBUMIPHY Bi3y-
aIli3aIliio 3 XOpOLIOK PO3/ITLHOIO 3IaTHICTIO HOPMAJIbHUX
1 aHOMaJIbHUX MIKPOCYIWH, BKIIFOYAIOUN KaIIIPU Pi3HUX
OpraHiB 1 TKAaHHH.

s CEM B3ipiii HATUBHOI CIM30BOT OOOJIOHKH SI3UKA
¢ikcyBanu B 2,4% po3unHi TIOTapaibIeriay Ha docdar-
HoMy Oydepi (PH = 7,4). ITicist iporo 3pa3ku BUCYIIYBaIU
METOJIOM 3aMOPO’KYBAaHHS IIEPEXOOM KPUTHYHOT TOUKH Ta
HATIFTIOBAIA ByTIerieM (i KytoM 90°), BiITIHSIH aro-
MiHieM (T KyToM 15°) i cTBOPIOBAIM €IEKTPONPOBIIHUI
map cpibma (15 BM). JInsg Kpamoro BHUSBICHHS COCOYKIB
sI3MKa HOTO IOpcasibHy MoBepxHI0 00pobmsamn 10,0% pos-
YUHOM iZIKOTO HATpy JUI BUAJCHHS POTOBHX Mac. 3pa3Ku
JUISL TPAHCMICIHOT eJIEeKTPOHHOT MIKPOCKOIMII TOTYBalx
32 CTAQHJAPTHOIO METOAMKOIO, NpeHapaTH Ieperisiaiu
B enekTpoHHOMY Mikpockori [TEM-100 (BO “SELMI”, m.
Cymu, Ykpaina). I'icronoriyni npemnapatu micist 3a0apBs-
JICHHSI TEMAaTOKCHJIIHOM Ta €03WHOM, a TaKOX MICIs iMII-
perHanii 20% po3YMHOM a30THOKHCIIOTO Cpibjia BUBYAIH
iz cBiTioBuM MikpockoroM MC 300 (TXP) i Leika DME
Ta QororpadysBamu 3a pormomororo Digital camera for
microscope DCM 900, mudposoi porokamepn “Olympus
Camedia C-480 ZOOM” (Olympus corp., SAmoHis).

[lig gac mpoBemeHHsS NOKIIHIYHUX JOCHTIIKEHb €BTa-
Ha3is 1abopaTopHUX TBapWH Yy pa3i 3aBEpIICHHS JOCIi-
JOKEHHST TTPOBOJIMIIACH BIAIIOBIJHO 10 MPUHIIMIIB I'yMaH-
HO1 ekcriepuMeHTanbHoi mpakTtuku (1959), momokeHHs
€Bporeiicbkoi KOHBEHIIIT PO 3aXHCT XpeOETHUX TBapHUH,
10 BUKOPUCTOBYIOTBCS YISl JTOCTITHHUX Ta IHIIMX HayKO-
Bux wninei (CrpacOypr, 1986), Jupextu Pagu €Bpomnu
86/609/€EC (1986) ta €Bporeiicbkoro Corozy 2010/10/63
EU momo exkcrepuMeHTIB Ha TBapWHaX, 3aKOHY YKpa-
fHn «IIpo 3axHCT TBapHH BijJ KOPCTOKOTO TOBOKEHHSDY
Bim 15.12.2009 p. i makazie MO3 VYkpaiam Ne 690 Bix
23.09.2009 p., Ne 616 Bix 03.08.2012 p., mo miaTBepIKeHO
KoMiciero 3 OioeTnkn TepHOMIIBCHKOTO HAI[iOHAIBHOTO
Mean4YHOTO yHiBepcuteTy imeHi [. 5. Topbauercrkoro MO3
VYkpainu (nmpotoxon Ne 75 Bing 01.11.2023).

Pe3ysnbraTu gociifkeHHst Ta ix odroBopenHs. Erii-
TeJi JOpcalibHOI TMOBEPXHI $A3MKA € CIICIiali30BaHUM
emiTeNlieM, TPEICTaBICHHM 3POTOBIIMM 1 HE3pOTOBUIMM
emitenieM. [loBepxHeBi NUISHKM emiTeNiio 3a0e3nevyroTh
MIPOHUKHUI Oap’ep 3aBAsSKM BMICTY LepaMijiB, XojecTe-
PHHY, BUIBHHUX >KHPHHX KHCIIOT. AHTHMIKpPOOHI JIiniu Ha
noBepxui COIIP, 30kpeMa s31Kka, € HEBIJ €MHOIO YacTH-
HOIO BPO/PKEHOTO imMyHiTeTy [17]. PesynbraTn nmpoBeneHnx
HAMH TIiCTOJIOTIYHUX JOCTIKEHb TIOKa3ajw, Mo depe3 15
nIi0 Big MOYATKy MOJETIOBAHHS TaCTPUTY Ha TiCTOJIOTIU-
HUX ITpernaparax JopcaibHOI MTOBEPXHI sI3MKa POTOBHH 11ap
fioro CO MOTOBIINYETHCS, MPOCTEKYETHCS TEHACHIS JI0
foro peckpamariii (puc. 1).

TEOPIA

TA EKCIEPVMEHT

/|

Puc. 1. IloToBIEHHSI POTOBOIO IIAPY CIM30BOL
000JI0HKH 10PCATBbHOI NOBEPXHi s13nKa. 3a0apBieHHs
reMaTOKCIIIHOM Ta €03HHOM; OK. X 7, 00. X 20

[Iponec moOCHIICHOT MecKBaMallii eIiTewio s3HuKa
JIO3BOJISIFOTH YTOUHHUTH TiCTOJOTIYHY MOP(]OIIOTiI0 HUTKO-
MOAIOHMX COCOYKIB, OCKUIBKH BOHU € HAHYMCIICHHIIINMH
Ta 3aBASKH 3POTOBLIOMY CIITENiI0 BUKOHYIOTH 3aXUCHY
¢ysakmiro. Yepe3z 15 mi6 Bim mowyaTky MOMETIOBAHHS
racTpUTy B IIYpPiB CHOCTEpiraeThcs rimepruiasis Oararo-
IIAPOBOT0 IJIOCKOTO EMITEeNil0, aKaHTO3 i3 HepiBHOMIp-
HUM PO3TalllyBaHHSM KIITHH 0a3aibHOro mapy. KinbkicTb
mapiB 3011bIIEHA, CHOCTEPIraeThCsl MPOHUKHEHHS COCO-
YKIB CIIOJYYHOI TKaHWHM B eMiTeslialibHy BHCTHJIKY Ha
pi3Hy ii mmoOuny (puc. 2). Bisyami3yerbcst TaKOX MOTOB-
meHHs porooro mapy CO mopcainbHOT HOBEpXHI S3MKa.
31e61IBIIOro MOTOBIIEHHS POTOBOTO IApy OIIHIOBAIOCH
HaMH{ SIK Tilepkeparo3. 3pOroBIMH emiTeNid, SIKHUH Mae
MIPOTUCTOSATH CHJIBHAM (I3MYHMM 1 XIMIYHMM HaBaHTa-
JKEHHSM, CTBOPIOE MIIHY CTPYKTYpY, 3pOTOBLTY KIITHHHY
000JIOHKY, SIKA € OCHOBHIM KOMITOHEHTOM EIITeIiaIbHOTO
Gap’epy Ha MOBEPXHI TKAHUHH S3HKA.

Puc. 2. T'inepuiasis 6araromapoBoro IJI0CKOIo emireJiilo,
AKAHTO3 KJIITHH 0232JIbHOTO LIAPY Yepe3
15 i Bin mouaTKy MoIeTIOBAHHS FACTPUTY. 3a0apBJIeHHS
reMaTOKCUJIIHOM Ta e03MHOM; OK. X 7, 00. X 20
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TEOPIA TA EKCIHEPHUMEHT

3a BIJCYTHOCTI POrOBOrO IIApy IOBEPXHEBHUIl erli-
tenii CO s3WKa BUMIAZA€ MOTOBIICHUM, BiOYBa€ThCs
JleCKBaMallisl JICKUIBKOX IIapiB MapakepaTo3HHX KIITHH.
B oxpemux IUISHKax IMOPYIIYIOTBCS MDKKIITHHHI KOH-
TaKTH B pOroBoMy Iuapi i QopmyroTbcsi Mixypi pi3HOTO
po3mipy 3 mpiOHO3epHHCTHM BMicToM. lluTorurasma Kimi-
THH POTOBOTO MIapy cJIa0d0 3a0apBIOETHCS, MiCTUTh APiOHI
rpaHylIM KeparoriamiHy. YacTo IUTOIIa3Ma IUX eIiTei-
OLINTIB BHIVISIIA€ ONTHYHO TOPOXKHBOIO. Smpa oKpyri,
HEPIIKO 3MIIIYIOThCS 10 0a3ajJbHOTO TIONOCY KITITHHH.
B yapTpacTpyKTYypHOMY AOCHITKEHHI TTOBEPXHEBI eriTe-
JIOLUTH MArOTh BUIIAA 0€3’sAepHUX KIITHH i3 [ATOILIA3-
MOIO CEPEIHBOT €JICKTPOHHO-ONTUYHOT IIUILHOCTI (pHC. 3).
I'panynu keparoriaiiny apiOHI, XaOTHYHO PO3MOIIICHI
B nutoruiasMi. ToHO(DITAMEHTH MalOTh HEYITKI KOHTYPH.
MIUDKKJITITHHHI KOHTaKTH HE MOPYIIYIOThCS, 8 MDKKIIITHHHI
MIPOMIXKKHM HE NMPOCTEXYIOThCs. LnTommasmarnyni Memo-
paHN BUIVIAJAIOTH PO3SMHUTUMH.

Puc. 3. [loBepxHeBi emiTeTionuTH CJIH30BOI 00010HKH
sI3MKa mypa 4yepe3 15 1i6 ekcnepuMeHTaIBLHOTO
racTputy: 1 — MEKKJIITHHHI KOHTaAKTH, 2 — TPaHyJIH
Keparoriajiny, 3 — MiKKJITHHHUI mpocTip.
Enextponna Tpancmiciiina mikpodgortorpadis; x 15000

3a JIOMOMOTrOK METOLY KOPO3IMHUX 3JINKIB HaMH
JIOCHTI/DKEHO PEaKIlilo Ha MaToOTTYHUI MPOIeC MIKpOLUp-
kyasitopHoro pycia (MIIP) cocoukiB si3uka. L peakitis
MPOSIBIIIETHCS CITIPATI3aIli€ro X KansIpiB, M0, OYSBHUIIHO,
Ma€ BEJIMKE aJaNTHBHE 3HAUYCHHS. MeTo] MIKpOCYINHHOT
kopo3ii/CEM no3Bossie Bizyani3yBaTH MEpEeTBOPEHHS 130-
JBOBAaHOI KAIUIIPHOI TETIi KOHYCOMOAIOHOTO COCOYKa
s3UKa Irypa B ansae capillares intrapapillares «cmipanb-
HOTO THITy» HPH EKCIepUMEHTalIbHOMY ractputi. Ilpu
IIFOMY 32 HE3MIHHOTO 00’eMy 3a0e3redyeThcsi MaKCHMa-
J3aIfis IO KOHTAaKTy 3 OTOYYIOUMMH TKaHMHAMH, IO
BIJIIIOBIJIa€ 3arajbHOO10JIOTIYHOMY 3aKOHY BiAIOBITHOCTI
cTpykTypu a0 ¢yHkuii. Takuil ctaH, 0o4eBUIHO, CTBOPIOE
O1ITbII BUTIIHI YMOBH €KOHOMI3aIlil MPOCTOPY ISl MaKCH-
MaJIbHOTO 3a0e31e4eHHs] TKAHWH EHePreTUIHUM 1 TIacTHY-
HUM MatepiajgoMm. Kpim Toro, B pesynbraTi JOCIIIKEHHS
MOKa3aHo, [0 MPU EKCIICPUMEHTAILHOMY TacTPHUTI peax-
THUBHA riepedynosa Kamiasiproi manku MLP y CO s3uka,
KpiM 3MiHU (hopMH, IX CITipaltizallii, XapaKTepH3yeThCs 3Mi-
HOIO JliaMeTpy TreMoKanusipiB (puc. 4).

Puc. 4. 3aranbHuii BUINISA CyTHHHO-KOPO3iiHOIO0 3inKa
cocouka s3uka mypa. CEM. IIpuckoproroua Hanpyra —
25 kB; macmradumii Binpizok = 20 mxm; X 1500

Puc. 5. Atpodis konyconoaionux (a) i HuTKonoaioOHUX (0) COCOYKIB A3MKa HIypa NpH
excnepuMentaasHomMy ractpuri. CEM. IIpuckopioroua namnpyra: a — 20 kB, 6 — 25 kB;
MacmTaduuii Bigpizok: a =20 mxm; 6 = 10 mxm; a x 12005 6 x 750
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BHaciiiok peakTtuBHOI 1epeOyJI0BH aHT10apXITEKTOHIKH
SI3UKa, TIATBEP/KEHHSIM SIKOTO € MOP(OJIOTiYHI 3MIHH CTPYK-
TypHOi opraHizanii remokaminsipaoi citku CO si3uka, Bij-
OyBalOTBCSl 3MiHM TTIOBEPXHEBOI CTPYKTYPH COCOYKIB SI3MKa
(puc. 5). Lli 3MiHM NOJISTat0Th Y 3MEHIIICHHI BUCOTH Ta 1eop-
Malrlii COCOUKIB, HacamIlepe]] HUTKOMOMIOHHUX 1 KOHYCOITOi0-
HHX, IO TIOEJHYIOTHCSI 3 TIOCHIICHHSIM MIPOLIECIB KepaTHHizawil
CO popcanpHOi moBepxHi s3uka. CEM-kapTiHa mopcaib-
HOi TIOBEPXHI S3UKa XapaKTEPU3YEThCS 3MIHOIO CTPYKTYPH
eIiTeNiI0 COCOUKIB s3uKa. [Ipormec meckBamariii Mae perm-
JMBYIOUMH XapakTep, BHACTIJOK YOTO pEeTeHEepaTHBHI IMPo-
LIECH CIPUSIOTH IIBUIKOMY BIIHOBJICHHIO COCOYKIB SI3UKA.
OueBHIHO, 11€ TOBOPUTH IPO TE, 1110, HE3BAKAKOYX Ha 3HAYHI
TIOIIKO/DKEHHSI, B eMiTeNil 30epiratoThesi CTPYKTYPH, sIKi BiJi-
TIOBITAIOTh 32 MOP(OTeHEe3 COCOUKIB, a TIOCUIIeHA TX JIeCKBa-
Mallisi BUKOHY€ 3aXHCHY YM pereHepaTthBHYy (DYHKIIIO uepes
aronTo3 MeBHUX KIITHH CMITENiI0.

BusiBnieni HaMu 1aTroJOTiYHI 3MIHM BKa3zylOTh Ha
CTaH 3alaJieHHs, M0 BiZOOpakae B3aEMO3B’SI30K MiXK
eTIONOTIYHNMHU (paKTOpaMU Ta IHIYKOBAaHUMH 3arlajcH-
HAM 1 BIATIOBIIHUMH IMyHHUMH peakuismu [18]. 3HauHy
pOTb emiTemianbHl KITHHA TOPOKHUHH pOTa BiirparoTh
y 3a0e3MedYeHHI TOJCPAHTHOCTI, BIUTMBAIOYM SK Ha BPO-
JUKCHHH, TaK 1 Ha aganTuBHUM iMyHiTeT [19]. EniTenianbHi
6ap’epu COIIP 3axuIaroTh MiAIerIi TKAHUHH, 3aro0ira-
104U BIUIMBY BEJIMKOI KIIBKOCTI aHTHI€HIB, 30KpeMa KOM-
MEHCaIbHOI MIKpOQJopH, sIKa 3a IMEBHUX YMOB 3/aTHa
JIOJIaTH  3aXUCHI Oap’epy Ta MPOSBIATH IATOJOTIYHI
edexrn. Ha moBepxHi eniTenito s31MKa B €KCIICPUMEHTAIb-
HUX TBapHH BHSBIISETHCS 3HAYHA KIJIBKICTh MIKpPOOpraHi3-
MiB (puc. 6). Bixe uepe3 15 mib Bij moyaTky MOIEITFIOBaHHS
ractputy CO nopcaibHOT TOBEPXHi sI3MKa BKPUTA 3HAYHOKO
KUTBKICTIO KOKOBO1 MiKpO(I0pH, B OCHOBHOMY Ha JTIJITHKAaX
JecKBaMallii emiTeniro. 3HagHa KiIbKiCTh MiKpOohIopu po3-
MIITYETHCS HA TOBEPXHI 30BHINTHBOTO APy ETiTeTiaTbHIX
KJITHH COCOYKIB sI3MKa, H OYEBHIHO, IO TAKHUH 3B 30K
i3 TOBEPXHEI0 HE Ay)Ke MIIHUA. Y mporeci MoCHUIeHOT
JieCKBaMallii HUTKOIIOIOHI COCOYKH BTPAYaloThCs Pa3oM i3
MIPUCYTHBOIO Ha HUX MIKpodIoporo. Takum 4nHOM, Iij yac
aHaJi3y MIKpOOHOTO 0OCEMEHIHHSI MOBEPXHI HUTKOIOAIO-
HHUX COCOYKIB SI3MKa BHSBJIEHA TEHIEHIISA 10 30UIbIICHHS
KIUJIBKOCTI TIPHUKPIIIEHO] 10 HUX MIKpoOHOi ¢ropu. 3MiHa

TEOPIsS TA EKCIEPHUMEHT

Mmikpobiotn CO mopcalibHOI MTOBEPXHI SI3MKA Ma€ IMOTEH-
LIHHY MIHHICTH [T BUSIBIICHHS 3aXBOPIOBAHb TPABHOI CHC-
TEMH Ta MOXKE CJIyTyBaTH HCIHBA3UBHUM O10MapKepOM ISt
JIarHOCTHKH 3anayibHuX 3axBoproBanb [TIKT.

Puc. 6. KoxoBa popma Mikpodiopu 1opcanbnoi
MOBepPXHi s13uKa yepe3 15 1i6 Bix mouarky
excriepuMeHTaNLHOro racrpury. CEM. Ilpuckopioroua
Hanpyra — 15 kB; maciraduuii Biapizok = 3 mxm; % 3500

Mopdororiuni 3MiHH TTOBEPXHEBOI CTPYKTYPH COCOYKIB
sI3WKA Ta CTPYKTYPHOI OpraHizartii H0ro reMoKaniIsIpHOi CITKA
BiZIOyBaroThCs Ha (oHI TepeOyIoBH TepupepHIHOTO HEp-
BOBOT'O amapary si3UKa. Bimomo, 1o s3MK IIypa Mae BEIUKY
Ta CKJIAIHy IHHEpPBALI0 BiJ] YOTHPHOX HYEPEIHUX HEPBIB.
i 3HaHHS € BUPIMIAJBHUMHE TSI BUBYCHHS MEXaHI3MiB, SIKi
PEry/IIOI0Th PO3BUTOK Ta IHHEPBAIIIFO OPTaHiB CMaKy sI3HKa,
CMaKOBHX COCOYKIB Ta PE3UJICHTHHX CMaKOBHX PELENTOpIB
[18]. CencopHi Ta pyXoBi HEpBH SI3MKa PO3IOALISIOTHCS He3a-
JI©)KHO OJIMH BiJl OJTHOTO, & COCOYKH SI3UKa MOXYTh 3aTy4ard
IIUTBHY CCHCOpPHY IHHEpBaIlifo. BioMo, 10 HHUTKOMOMIOHI
COCOYKH sI3MKa HE MAlOTh CMaKOBHX IIMOYJIMH, TIPOTE MAIOTh
TaKTHJIbHI HepBOBi 3akiHyeHHs. Yepe3 60 nmid Bix modarky
SKCIIEPUMEHTAILHOTO TacTPUTY BiOyBA€ThCS OCHIICHHS
nporieciB keparuHizanii CO mopcambHOI TOBEpPXHI s3UKa,
SKE CYIPOBOIDKYETHCS IIEBHOIO CTPYKTYPHOIO I1epedyI0BOIO
nepudepuIHOro HEpBOBOTO amapary. IIpu immpersanii 20%
PO3YMHOM a30THOKHCIIOTO Cpi0lia BUSBIISIOTHCS TIPUMITUBHOT
(hopMH TOHKI TePMIHAJIHM, SIKI CJIiJ] BIIHOCHTH 10 TaK 3BaHUX
BTOPUHHHX PO3Tally’KeHb PYXOBHX aKCOHIB (puc. 7).

Puc. 7. HepBoBo-M’s130Bi 3aKiHYeHHsI A3UKA B HOPMI (2) Ta 4epe3 60 1i6 Bix moyaTrky MoxeJI0BAHHSA
eKCMePUMEHTAIBHOTr0 racTpuTy (0): 1 — TepmiHadbHi riTku akcoHa; 2 — siIpa HeilpoJIeMOIHUTIB.
Imnpernanis 3a BiismoBcbkum-I'poc. MikpodoTtorpadis; ok. x 15, 06. x 40
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BucHoBkH. Y pe3yabsraTi MPOBEACHOIO TOCIIIHKCHHS
NOKa3aHO 3MIHM CTPYKTYpHHX €JIEMEHTIB CIN30BOI 000-
JIOHKH $I3WKa, IO TIPOSIBIISIIOTHCS ITOTOBIIEHHSM HOTO
POTOBOTO LIApy i3 BMICTOM T'paHyll KepaToriajiny, JecKBa-
Malli€ero 31 3Ha4YHOIO KIJBKICTIO MikpoduopH, rimepruia-
31€10, aKaHTO30M, MOPYIICHHSIM MDKKJIITHHHHX KOHTAKTiB
i (opMyBaHHIM MiXypiB i3 IpiOHO3EPHUCTUM BMiCTOM.
[lin dwac yABTPACTPYKTYPHOTO OCIIKCHHS eIIiTelNio-
OUTH MalOTh BUIISAA 03’ IIepHUX KITITHH 13 IUTOIIIa3MOI0
CePeAHbO]1 eIeKTPOHHO-ONITHYHOI MiITBHOCTI. MeTox Kopo-
31MHMX 3IIMKIB MMOKAa3aB pPEakTHBHY NepeOyIoBy MiKpo-
LUPKYIATOPHOTO pyClla CIN30BOi OOOJIOHKH S3HKa, SIKE
CYIPOBOJKYETBCSl TEBHOI CTPYKTYPHOIO MepeOy0BOI0
neprdeprIHOro HEPBOBOTO arapary — MOsBOK TPUMITHB-
HOi ()OPMHU TOHKHX TEpMiHANIB, BTOPHHHHUX PO3Tally)KeHb
PYXOBHX aKCOHIB.

Pesynprati  JOCHIZKEHHST MOXKHA BHMKOPHCTOBYBATH
B KJIIHIYHIA MEIWIMHI JUIsS TIOSICHEHHSI CYTHOCTI €KCBI-
3UTHHX PEaKIiil opraHis, BiTHECEHUX 10 OJHOTO T'OMOJIO-
TYHOTO PsILy, IO JO3BOJISTH MPAKTHYHUM CTOMATOJIOram
(dopMyBaTn peKoMeHallil CTOCOBHO JIKyBaHHS 3aXBOPIO-
Baub COIIP y pasi maronorii opranis IIKT i posrsiaaru
iX sIK 3arampHOOIONOTIYHI peakmii. Hamre mocmimkeHHs Mae
SKCIICPHUMEHTAJIBHUI XapakKTep 1 € TUIbKH OKpeMHM (par-
MEHTOM, III0 OOTPYHTOBYE HEOOXiMTHICTH OLTBII MIHPOKOTO
KOJa KNIHIYHUX JOCHTI[HKEHb y TPAKTHI TEpaneBTUYHOT
CTOMATOJIOTIi.

[TepcnieKTHBHUM HAmpsAMOM IOAJbLINX JIOCHiAKEHb
BBa)KAEMO MPOBEICHHS KIIIHIYHUX JTOCIIIDKEHD JJIS1 PO3IIH-
PCHHS iara3oHy 3HaHb MPO CKCBI3UTHI peaxilii CIU30BOi
00OJIOHKH SI3MKa Y pa3i 3aXBOPIOBaHb OpPraHiB MITyHKOBO-
KHIIKOBOTO TPAKTY.
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Currently, the issue of choosing the energy characteristics of laser radiation to ensure the optimal effect on the structures of the ciliary body
during diode (810 nm) transscleral cyclophotocoagulation (TSC CPC) remains debatable.

The research purpose is to determine histopathological changes occurring in the sclera and ciliary body after transscleral diode
cyclophotocoagulation with different energy characteristics of laser radiation in the experiment.

Material and methods. The study was conducted on the eyes of 2 rabbits (4 eyes). TSC CPC was carried out using a diode laser with a
wavelength of 810 nm and a contact fibre-optic G-probe. Two energy regimes were used: 1 — power 2000 mW, exposure 1.5 sec (3 J energy
per pulse) and 2 — power 1000 mW, exposure 1.5 sec (1.5 J energy per pulse). The analysis of the experimental studies’ results included light
microscopy of histological sections on the 10th day after TSC CPC.

Results. After 2000 mW/1.5 sec TSC CPC (energy 3 J) per pulse, pronounced destruction of ciliary processes and underlying stroma
of the ciliary body, as well as pigmented and non-pigmented ciliary epithelium, was observed. The coagulation necrosis of collagen fibres
of the sclera was detected. After 1000 mW/1.5 sec TSC CPC (energy 1.5 J) per pulse, the destruction of the pigmented and non-pigmented
epithelium of the ciliary body was observed, with less disorganisation of the stroma of the ciliary body. The sclera was not affected when the
energy was reduced.

Conclusions. Diode TSC CPC (810 nm) with a laser radiation power of 1000 mW (exposure 1.5 sec) is a more selective form of
cyclophotocoagulation, which leads to less destruction of the ciliary body and sclera and at the same time ensures damage to the epithelium of
the ciliary body, compared to the use of laser radiation with 2000 mW power.

Key words: diode laser, transcleral cyclophotocoagulation, histopathology, necrosis.
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TICTOIMATOJIOTTYHI 3MIHA B OYAX KPOJIUKIB TICISI TPAHCCKJIEPAJBHOI JIIOTHOT
IUKJIO®OTOKOAT YISIIII

JY «Inemumym ounux x60po6 ma mxarnunnoi mepanii iveni B. I1. @inamosa Hayionanshoi akademii meouunux Hayk Ykpainuy, Odeca, Yrpaina

CrarTs npucBsiaeHa mpooiemMi 3a6e3MmedeHHsT ONTHMAIBHOTO BILTHBY Ha CTPYKTYPH IMITIAPHOTO Tina HioaHoi (810 HM) TpaHCCKIepaTbHOT
uknodorokoarymsnii (TCK LI®K). Mera poboTH — BHBYMTH TiCTOMATONOTIUHI 3MiHK y ckiepi Ta uwmiaproMy Tim miciast TCK HOK
B CSKCIICPUMEHTI 3 BHUKOPHCTaHHSAM JBOX eHepreTHyHux pexuMiB (1 — moryxwnicts 2000 MBT, excrosuuis 1,5 ¢ Ta 2 — HOTYXHICTh
1000 mBT, excnosumis 1,5 c¢). B pesymsrari 1-ro pexumy croctepiraiocsi BUpaeHE pyWHYBaHHS IMIIIAPHHUX BiIPOCTKIB, IMIIAPHOTO
eMITENIIO 1 MATENIOl CTPOMH LMIIAPHOTO TiNa, a TAKOXK KOarymsAlidiHINA HEKPO3 KOIareHOBUX BOJIOKOH CKJIEpU. BHKOPHCTAaHHS 2-TO peXUMY
Mae OLTBII CeNeKTUBHY JIiI0, 10 CYIPOBOKYBAJIOCH PYHHYBaHHSIM HMIrMEHTHOTO i O€3MIrMEHTHOTO eMiTeNilo IMITIapHOTO TijNa, 3 MEHIIOK
JIe30pTraHi3alli€l0 apXiTeKTOHIKH, 30€peKEHHSIM CTPOMH IIMIIIAPHOTO Tijla Ta HEYIIKOPKEHOT CKIIEPH.

KutrouoBi ciioBa: mioHui asep, TpaHCKIIepanbHa HUKI0(POTOKOATYIISILisI, [ICTOMATONOT IS, HEKPO3.
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Introduction. Neovascular glaucoma (NVG) is a
refractory form of secondary glaucoma, which is associated
withhighmorbidity inpatients withretinal ischemic diseases.
It often manifests itself as a terminal stage of the disease,
leading to blindness, constant pain and, ultimately, the loss
of an eye. Treatment aims to reduce intraocular pressure
(IOP), relieve pain and preserve the eyeball. To achieve this
goal, there is no consensus on the most effective and safe
procedure. The main treatment methods are trabeculectomy
with the use of antimetabolites, implantation of filtration
devices, and cyclodestructive procedures. However, when
patients refuse surgery or their general health does not
allow for surgery, cyclophotocoagulation (CPC) becomes
the method of choice.

In the process of transscleral (TSC) CPC, the laser
beam passes through the sclera and is absorbed by melanin
at the level of the pigment epithelium of the ciliary body
and converts into heat with a coagulation effect [1]. The
melanin-dependent mechanism of action of CPC was
confirmed by Dotson in the ineffective treatment of a
patient with classic signs of cutaneous-ocular albinism [2].

Different types of lasers were used for the TSC CPC.
Today, the diode laser is considered the most optimal.
The radiation of the diode laser (wavelength 810 nm) is
best absorbed by the melanin of the pigment epithelium.
TSC CPC provides a continuous supply of laser energy.
Continuous-wave TSC CPC is effective for reducing IOP
but has a risk of serious complications such as decreased
visual acuity, hypotony, chronic uveitis, and phthisis bulbi.
These complications are probably the result of damage to
the surrounding tissues due to the spread of thermal energy
[3; 4]. The continuous-wave diode laser can affect the pars
plana and pars plicata of the ciliary body, the ciliary muscle
and sclera.

According to Barac, a micropulse diode laser can affect
the choroidal thickness, as the authors suggest, due to the
improvement of uveoscleral outflow [5]. Some authors
have reported that when using a micropulse diode laser
(2000 mW), sound phenomena of the “popcorn effect”
are often observed, and severe ciliary body damage is
noted after TSC CPC. At the same time, with the power
of laser radiation up to 1000 mW against the background
of a significant decrease in IOP, no significant structural
changes or tissue damage to the ciliary body, sclera, or
ciliary muscles was observed [6].

Therefore, we believe that to avoid some serious
complications after TSC CPC, it is advisable to avoid the
use of powerful laser radiation, which leads to thermal
damage not only to the epithelium of the ciliary body, which
directly participates in the production of intraocular fluid
but also causes the destruction of other ocular structures.
The selection of optimal conditions for TSC CPC requires
additional experimental studies of histopathological
changes in the ciliary body after exposure to laser radiation
with different energy parameters.

Currently, there is no consensus on the optimal choice
of laser type and laser radiation parameters to effectively
reduce IOP and the risk of complications during TSC CPC
in patients with NVG.

We analyzed data from our previous histopathological
studies, both of rabbit eyes after TSC CPC of the ciliary

body using a neodymium laser [7], and of the structures of
the removed eye of a patient with choroidal melanoma after
palliative diode TSC CPC of painful neovascular glaucoma
with effective reduced IOP [8].

The research purpose is to determine histopathological
changes in the sclera and ciliary body after transscleral
diode cyclophotocoagulation with a wavelength of 810 nm
depending on the laser energy in an experiment on rabbits.

Material and methods. The experimental procedures
in this study were carried out following the rules of safety,
ethical treatment and work with experimental animals
according to the European Convention for the Protection
of Vertebrate Animals Used for Experimental and Other
Scientific Purposes (Strasbourg, 1986), and Law of
Ukraine No. 3447-1V “On the Protection of Animals from
Cruelty”. The study was conducted at the State Institution
“The Filatov Institute of Eye Diseases and Tissue Therapy
of the National Academy of Medical Sciences of Ukraine”
and was approved by the ethics committee of the institute
for the care and use of animals (research protocol No. 3
of 2024). Rabbits were housed in a standard animal
facility with appropriate temperature and humidity control
(22°C «+ 3°C and 55% = 10%, respectively) and a 12-h
light/dark cycle. The rabbits were given water and food
according to the ration.

Experimental studies were carried out on 2 rabbits
(4 eyes) of the Chinchilla breed weighing 5-5.5 kg, aged
1 year. Before the TSC CPC, the experimental animals
underwent ophthalmoscopy to exclude the pathology of
the intraocular structures. The experimental TSC CPC was
carried out in an equipped vivarium. Local anaesthesia:
epibulbar (oxybuprocaine 0.4% 3 times) and retrobulbar
(lidocaine hydrochloride solution 2% 1 ml). Material from
intact animals (2 rabbits, 4 eyes) was used as a control.

TSC CPC was performed using a diode laser with a
wavelength of 810 nm and a contact fibre-optic G-probe
attached to a Vitra 810 semiconductor laser (Quantel
Medical, France). The sole of the G-probe was held
parallel to the visual axis, with the shorter edge of the sole
firmly held between the anterior border and the middle of
the limbus, placing the laser fibre over the pars plicata.
Pars plicata is defined as the area that includes the ciliary
processes with non-pigmented and pigmented epithelium,
as well as the stroma of the ciliary body.

TSC CPC was carried out concentrically around a 360°
circle, at a distance of 1-1.5 mm from the surgical limbus.
Interventions in the 3 and 9 o'clock zones were not performed
to avoid damage to the ciliary vascular-nerve bundle.
Two energy modes were used: 1 — power of 2000 mW,
exposure of 1.5 sec (energy of 3 J per one pulse) and 2 —
power of 1000 mW, exposure of 1.5 sec (energy of 1.5 J per
pulse). Previously, control transscleral laser coagulation
of the ocular tissues was performed using the above-
mentioned energies in the area in front of the equator with
ophthalmoscopy.

Evaluation of the results of experimental studies
included observation in the postoperative period and
histopathological examination on the 10th day after TSC
CPC. Ophthalmoscopy was performed every day after
TSC CPC, and on the 10th day, colour photography of the
fundus was performed.
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Fig. 1. Colour photo of control laser coagulates of rabbit’s retina: A — power 2000 mW
and exposure 1.5 sec (3 J); B — power 1000 mW and exposure 1.5 sec (1.5 J)

Histopathological studies were conducted in the
laboratory of pathomorphological and electron microscopic
studies of the State Institution “The Filatov Institute of Eye
Diseases and Tissue Therapy of the National Academy of
Medical Sciences of Ukraine”. After 10 days, the animals
were removed from the experiment by the method of air
embolism, the eyes were enucleated and fixed in a 10%
solution of neutral formalin. After washing in water,
the central block of the eye was cut out, dehydrated in a
battery of alcohols of increasing concentration, clarified in
xylene and embedded in paraffin. Paraffin sections with a
thickness of 6—8 um were stained with hematoxylin-eosin
and embedded in Canadian balsam. Histopathological
examination of enucleated eyes was carried out
on 147 tissue samples stained with hematoxylin-eosin
within 10 days after TSC CPC with magnification of
100x%, 200% and 400x.

Results.

In the initial stage, control transscleral laser coagulations of
rabbit fundus structures were ophthalmoscopically evaluated
in the area anterior to the equator. Thus, immediately after
transscleral laser intervention, the presence of local foci
of oedema and coagulation of the retina and choroid was
determined due to the use of both energies of laser exposure.
On the 10th day after transscleral laser intervention using
energy of 3 J, destruction of all layers of the retina and a larger
area of atrophy of the fundus structures were found compared
to energy of 1.5 J, the use of which was accompanied by
damage mainly to the outer layers of the retina (Fig. 1).

At a laser power of 2000 mW with an exposure
of 1.5 s during laser treatment, the sound phenomena
"popcorn effect" was observed, and at a power of 1000
mW with an exposure of 1.5 s, the sound phenomena were
isolated.

On the 10th day after TSC CPC using 3 J of energy,
swelling of the stroma of the ciliary body, foci of the
coagulation necrosis, including detritus of pigmented
epithelium cells and destroyed non-pigment epithelium of
the ciliary body, dilated choroidal vessels with coagulation
of blood cells in the lumen, swollen scleral stroma, foci
of the destruction and coagulation necrosis of adjacent
collagen fibres of the sclera were revealed (Fig. 2-4).

2 4T

-

A

Fig. 2. Microscopic image of ocular tissue section after
exposure to a 3 J diode laser in the projection
of the ciliary body. Near the ora serrata there is
a massive focus of coagulative necrosis, including
detritus of pigmented epithelial cells and destroyed
non-pigmented cellular elements of the choroid
and ciliary body. A sharply swollen scleral stroma
is visible on the periphery. Hematoxylin-eosin staining.
Magnification 200x

On the 10th day after TSC CPC with the 1.5 J energy in
the projection of the ciliary body, the areas of destruction of
the non-pigmented and pigmented epithelium of the ciliary
body, swelling and pigment deposits in the stroma of the
ciliary body prevailed (Fig. 5, 6). However, the destruction
of the ciliary body and sclera in the area of laser exposure
and surrounding tissues were not as vividly represented as
after exposure to laser radiation with higher energy.

Discussion. Neovascular glaucoma is a resistant form
of glaucoma secondary to ischemic retinal lesions. It is
believed that such patients have a significantly increased
risk of developing hypotony after TSC CPC [9]. However,
the results of laser exposure are difficult to predict, since
direct imaging of ciliary body structures is limited. The
level of pigmentation of the ciliary body can additionally
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Fig. 3. Microscopic images of ocular tissue section after exposure to a 3 J diode
laser in the projection of the ciliary body. A — the focus of destruction of the non-
pigmented epithelium (massive cellular detritus), a strip of preserved cells of the
non-pigmented epithelium of the ciliary body. A small area of destruction of the

pigmented epithelium in the central part (arrow). Hematoxylin-eosin staining.

Magnification 100x. B — Fragment of Figure 3A at higher magnification. Details

of destructive changes in the ciliary non-pigmented and pigmented epithelium.

Hematoxylin-eosin staining. Magnification 200x

Fig. 4. Microscopic images of ocular tissue section after exposure to 3 J diode laser
in the projection of the ciliary body. A — an extended focus of damage near the ora
serrata with destruction of the non-pigmented epithelium and the adjacent retina.
Dilated vessels with coagulation of blood cells in the lumen (arrow). A zone of
destruction of the pigmented epithelium with swelling of the stroma of the ciliary
body. Hematoxylin-eosin staining. Magnification 100x. B — a fragment of Fig. 4A at
higher magnification. Details of destructive changes in the ciliary non-pigmented and
pigmented epithelium. Hematoxylin-eosin staining. Magnification 200x

Fig. 5. Microscopic images of ocular tissue after exposure to 1.5 J diode laser in the projection
of the ciliary body. A — the focus of the destruction of non-pigmented and partially pigmented
epithelium (massive cellular detritus), a strip of the retina with the destruction of cellular
layers. Hematoxylin-eosin staining. Magnification 100x. B — the focus of the destruction of
the pigmented epithelium of the adjacent part of the ciliary body, numerous deposits of the
destroyed pigment. Hematoxylin-eosin staining. Magnification 400x
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influence the success of treatment. Another important
issue is the optimal setting of the laser radiation power and
exposure. Thus, it is essential to carefully select the average
energy per session and the frequency of repeated treatment
sessions.

It is known that for a successful TSC CPC, the laser
radiation pulse energy of 2.5-4.5 J is needed. Even though
the power of 2000 mW is often used for human studies,
during the CPC at such power, there was a distinct “popcorn
effect”, which indicated excessive ciliary body exposure.
Given the risks of complications when using high laser
energy and based on our previous study, which determined
the effectiveness of TSC CPC and reduced complication
rates when using energy of 1.5 J [8], we decided to conduct
an experimental study with the confirmation of sufficient (to
achieve a hypotensive effect) destruction of pigmented and
non-pigmented epithelium under the condition of avoiding
pronounced coagulation necrosis of the ciliary body.

To control the imaging of the coagulation effect when
using different diode laser energy, we made several TSC
burns on the peripheral ocular fundus. Laser spot formation
was observed ophthalmoscopically. Their appearance was
noted immediately after application, and formation after
a few days. Depending on the power, we detected foci
of different diameters and levels of fundus damage, more
pronounced at a power of 2000 mW.

Tsujisawa et al. noted that a potential mechanism
of IOP reduction after micropulse transscleral
cyclophotocoagulation in the experiment is the dysfunction
of intraocular fluid transport due to damage to non-
pigmented epithelial cells of the pars plicata of the ciliary
body and destruction of the basal infoldings [10].

We also relied on the results of a histopathological
examination of enucleated eyes of patients with hypotony
after TSC CPC using high-energy laser radiation. Data
from enucleated eyes after diode laser treatment showed
destruction of pigmented and non-pigmented ciliary
epithelium with pigment accumulation, coagulation
necrosis, and extensive destruction [11]. Williams also
identified pronounced coagulation necrosis with complete
loss of cell nuclei and a large amount of damaged pigment
epithelium of the ciliary body, as well as exudative retinal
detachment after CPC (with an energy of 1800-2000 mW
and an exposure of 2 sec) [12].

Numerous histological changes in the ciliary body
of cadaveric eyes have been described in the available
literature following CPC procedures. Moussa noted
splitting of the epithelium of the ciliary body, separation
of the pigmented epithelium from the stroma, collagen
coagulation and damage of the stroma of the ciliary body
with full-layer destruction of the epithelium [13]. Similar
extensive destruction of ciliary processes was described in
rabbits [14].

Our findings align with results from studies on animal
eyes, cadaveric eyes, and the enucleated eyes of patients
[11; 13—16]. We found clear differences in tissues treated
with two different diode laser energies. Histological changes
of the rabbit eye after low-energy (1.5 J) TSC CPC showed
the destruction of the mainly pigmented and non-pigmented
epithelium of the ciliary body, but no ciliary body necrosis
and scleral damage were noted (Fig. 5, Fig. 6). And when
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Fig. 6. Microscopic image of ocular tissue after
exposure to a 1.5 J diode laser in the projection of
the ciliary body. The focus of the destruction of the
pigmented and non-pigmented epithelium of the ciliary
body, and numerous deposits of the destroyed pigment
(pigment knock-out effect) in the underlying stroma of
the ciliary body. Exudative detachment of the ciliary
body, and destructive changes. Hematoxylin-eosin
staining. Magnification 200x

the energy was increased to 3 J, full-thickness destruction
of the pigmented ciliary epithelium with swelling of the
stroma of the ciliary body with wide, full-layer coagulation
necrosis was observed, including the detritus of pigment
epithelium cells and destroyed non-pigmented cellular
elements of the ciliary body and choroid. Swelling of the
scleral stroma and coagulation necrosis of its collagen fibres
(Fig. 2—4). These damages can subsequently threaten visual
functions and be the basis of a pronounced inflammatory
reaction and lead to hypotony and phthisis [17—-19].

In the previous study, we determined that two
components are associated with the mechanism of
hypotensive action of neodymium TSC CPC: coagulation
and hydrodynamic cavitation [7]. Different authors
emphasize that the mechanism of the hypotensive effect of
diode TSC CPC may be related to the thermal destruction
of ciliary processes, improvement of uveoscleral outflow
of intraocular fluid, formation of biologically active
substances or changes in perfusion [12; 19]. Some authors
determine the marked thinning of the capillary network
in the treated areas of the ciliary body [14], and also that
the level of intraocular fluid production depends on the
ciliary blood flow [20]. Reitsamer noted that in rabbits’
fluid production depends on ciliary blood flow until ciliary
blood flow critically drops below 74% of control [21].
Also, the decrease in IOP correlates with the thickening of
the choroid [5].

One of the main limitations of our study is the
difference in the anatomy of human and rabbit eyes. In the
rabbit eye, the size of the ciliary body is smaller compared
to the human ciliary body, and the pigmented ciliary
processes extend to the back of the peripheral iris. Another
anatomical difference is that the rabbit sclera is thinner than
the human sclera, potentially leading to a more pronounced
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treatment effect in the rabbit compared to the human eye.
Despite the small number of eyes included in this study,
there was a clear difference in the histological pattern
between eyes after exposure to a diode laser with a power
of 1000 mW/1.5 sec and 2000 mW/1.5 sec.

Conclusions. Transscleral cyclophotocoagulation
using diode laser (810 nm) with a power of 1000 mW and

exposure of 1.5 sec caused, according to histopathological
findings, mainly selective damage to the ciliary epithelium
(pigmented and non-pigmented) with less disorganization
of the architecture and preservation of the stroma of the
ciliary body, in contrast to laser radiation with power
2000 mW, which revealed gross damage to the ciliary body
and sclera.
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Introduction. Metabolic syndrome (MS) is considered a combination of several pathological processes — obesity, high blood pressure,
dyslipidemia, carbohydrate metabolism disorder, and diabetes mellitus (DM), which determines the involvement of many functional systems
of the body. One method for correcting metabolic disorders is crenotherapy, i.e., drinking various mineral waters (MW).

The research aims to determine experimentally the possibility of using MW with a high content of organic substances to restore the
morpho-functional parameters of the body of a rat with a model of metabolic syndrome.

Materials and methods. Twenty-four rats were reproduced in the MS model using a high-glycemic load diet. After reaching the MS model,
all rats were randomly divided into two groups of 12 animals each. All rats continued to receive the diet described above; however, the second
(experimental) group also received intragastric MW with a high content of organic substances at a dose of 1% of body weight.

Results. The establishment of the MS model in rats is a crucial step, as it leads to significant functional disorders of the liver and kidneys.
A comprehensive study of the histological structure of the liver and kidneys in rats with a model of MS revealed the dystrophic changes in
hepatocytes and nephrons, underscoring the relevance of our research. MW treatment significantly improved the structural characteristics of the
liver and kidney parenchyma of experiment rats. The level of endogenous intoxication normalized, and the water-electrolyte balance was restored.

Conclusions. Using a course of MW with an increased content of organic substances in rats with a metabolic syndrome model promotes
the restoration of the structural organization of liver and kidney tissue, which leads to the normalization of the corresponding functional
indicators. The obtained experimental results allow us to recommend the use of mineral waters with increased organic content for clinical
studies in the rehabilitation of patients with metabolic syndrome.

Key words: metabolic syndrome, natural mineral water, liver, kidneys.
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BUKOPUCTAHHSA MIHEPAJILHOI BOAU 3 BUCOKUM BMICTOM OPIrAHIKH nrPu
EKCHEPUMEHTAJIBHOMY METABOJIYHOMY CUHAPOMI

!lepoicagna ycmanosa « YKpaincokuil Hayko80-00CAIOHUI IHCMumym MeouuHoi peadinimayii ma xypopmonozii. Minicmepcemea oxopotu
300pog s Yxpainuy, Odeca, Vrpaina

2 00ecwruil Hayionanerutl meduunuil ynisepcumem, Odeca, YVrpaina

Mera poGoTH — eKCIIepUMEHTAIbHO BH3HAYMTH MOXIMBICTH BHKOpUCTaHHS MB i3 BHCOKMM BMICTOM OpraHi4HMX PEYOBHH IS
BITHOBIICHHS. MOP(O(DYHKIIOHATEHIX TTOKa3HUKIB OpraHi3My IIypa 3 MOAeILII0 MerabomiqHoro cunapoMy. Ha 24 mypax Oyma BinTBOpeHa
moznens MC i3 BUKOPHCTaHHAM Ji€TH 3 BUCOKMM TIIIKEMIYHMM HaBaHTaKeHHSAM. J[ocniHa rpyma oTpuMyBaia BHYTPIIIHBOILTYHKOBO MB
3 BHCOKUM BMICTOM OpraHi4HMX pedoBuH y 71031 1% Big macu Tina. KoMmruiekcHe BHBYSHHS TiCTOJIOTIYHOT CTPYKTYPH HEUYIHKHA Ta HUPOK
y mypis 3 Mogemo MC BusiBUuIIO TucTpodivHi 3MiHK renatonutis Ta Heporis. Ha oni mpuitomy MB BinOyBanucst 3Ha4HI TO3UTHBHI 3MiHI
CTPYKTYPHUX XapaKTEPUCTUK MaPEHXIMHU MEYiHKU Ta HUPOK JOCTIIHUX IIypiB; HOPMai3alis piBHI €HIOTeHHOI IHTOKCUKAIIii Ta BiJHOBICHHS
BOJIHO-€JIEKTpOJIiTHOTO Ganancy. OTprMaHi eKCIepPUMEHTANbHI PE3yJIbTaT! 103BOJISIOTh PEKOMEH/IyBaTH BUKOPHCTAHHS MiHEPAJIbHUX BOJ i3
I IBUIICHNM BMICTOM OpPraHiqHHUX PEYOBHMH IS KIIHITHUX JOCIIKEHb Y peabiniTanii XBOpHX Ha METaOONIIHIH CHHIPOM.

Kuro4osi ci10Ba: MeTabomniuHuil CHHAPOM, IPUPOAHA MiHEpaIbHA BOIA, EUiHKA, HUPKH.
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Introduction. Metabolic syndrome (MS) is one of the
most pressing problems of modern medicine. Today, there
is a steady trend of increasing disease cases among the
population of most world countries [1]. MS is considered
a combination of several pathological processes —
obesity, high blood pressure, dyslipidemia, carbohydrate
metabolism disorder, and diabetes mellitus (DM), which
determines the involvement of many functional systems of
the body [2]. There is no single method for treating MS,
and existing pharmacotherapy requires the constant use of
a large number of drugs, which can cause unwanted side
effects [3]. Therefore, an essential task for researchers
dealing with MS is searching for new non-drug correction
agents with optimal metabolic, physiological, and
organoprotective effects [4].

One method for correcting metabolic disorders is
crenotherapy, i.e., drinking various mineral waters (MW).
This treatment affects metabolic processes and activates
protective and adaptive mechanisms by modulating the
activity of the body’s functional systems [5]. The use of
MW has several advantages compared to medications: they
do not cause negative side effects, have great polyvalent
biological activity, have a long-term therapeutic effect, and
can be used in complex treatment [6].

MW are characterized by high bioavailability of
macro- and microelements, biologically active compounds,
and components, which, in some cases, makes them
more effective in achieving a therapeutic effect at a dose
significantly lower than in pharmaceutical preparations [7].
In this regard, our attention was drawn to low-mineralized
minerals with a high content of organic substances (OS).
These minerals, with low total mineralization (the content
of HCO,, CI', SO,*, Na*, K*, Mg*, Ca* does not exceed 1
g/1), are distinguished by proven corrective and therapeutic
properties [8]. The high biological activity of this type of
MW is associated precisely with OS, which include low
molecular weight fatty acids, amine-like substances, volatile
and non-volatile organic acids, phenols, bitumens, humins,
and estrogen-like compounds similar to natural hormones.
At the same time, these OS do not influence independently
but in combination with a complex of basic salts and MW
gases as a single bioactive complex [9]. Considering their
specific composition, these MW can exert a systemic effect
on the mechanisms regulating the body’s vital activity as a
whole, not just on individual organs.

This hypothesis was the basis for the aim of the present
work —to determine experimentally the possibility of using
MW with a high content of organic substances to restore
the morpho-functional parameters of the body of a rat with
a model of metabolic syndrome.

Materials and methods of research. The experiment
was carried out on female white rats of the Wistar line, herd
breeding, 12 months old, obtained from the nursery of the
private enterprise “Biomodelservis”, Kyiv. Experimental
studies were carried out in the vivarium of the State
Institution “Ukrainian Research Institute of Medical
Rehabilitation and Resort Therapy of the Ministry of Health
of Ukraine”. The keeping of rats and research were carried
out by regulatory documents — Directive of the European
Parliament and Council (2010/63/EU), and the order of
the Ministry of Education and Science, Youth and Sports
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of Ukraine dated 01.03.2012 No. 249 “On approval of the
Procedure for conducting research by scientific institutions
experiments, experiments on animals” and Protocol No. 3
of 05/03/2024 from the Bioethics Commission of the
State Institution “Ukrainian Research Institute of Medical
Rehabilitation and Resort Therapy of the Ministry of
Health of Ukraine”. The animals were kept under standard
conditions, at a temperature of 19-24°C, in plastic cages
(6 animals in each), under natural day-night light conditions.

The study design was as follows: the MS model was
reproduced in 24 animals by daily adding 30 g of white
bread and 10% fructose solution in distilled water as a
drink to the standard diet [10].

After 60 days, all rats were randomly divided into
two groups of 12 animals each, 1 — “Control”, and
2 — “Experimental”. All rats continued to receive the
diet described above, but the second (experimental) group
also received intragastric MW at a dose of 1% of body
weight. The study used natural, low-mineralized sodium
bicarbonate water with a high organic content. The organic
content in the water in terms of total organic carbon (Corg)
was 12.00 mg/l (with the balneological norm for waters
with a high Corg content over 5.00 mg/l). The composition
of the MW complied with the requirements according
to the Industry Standard of Ukraine 42.10-02-96. Kyiv:
Ministry of Health of Ukraine, 1996. 30 p. and the Order
of the Ministry of Health of Ukraine dated 06/09/2003
No. 243 “On approval of the Procedure for carrying out
medico-biological assessment of the quality and value of
natural medicinal resources, determination of methods of
their use.” The total mineralization of MW was 81.00 mg/1.
The formula of the chemical composition of water has the
following form:

C, 0.012M (HCO, + CO,) 94
(Na+K)99

MW was injected into the esophagus of rats with a soft
probe once a day, at a dose of 1% of the animal’s body
weight, in the evening (at approximately 17.00), taking
into account the peculiarities of rats’ daily biorhythm. The
course of taking MW was 12 days. One day before the
end of the experiment, the animals were placed in special
container cages, and daily urine was collected to assess
kidney function.

The functional state of the kidneys was assessed by the
effect on urine formation function (glomerular filtration rate,
tubular reabsorption, daily diuresis), excretory function (by
creatinine and urea excretion), and ion-regulatory function
(by concentration and daily excretion of ions). The acid-
base reaction of 24-hour urine was also determined based
on the concentration of hydrogen ions (a pH-meter pH-150
MI was used). The CI', Na*, and K* concentrations in urine
were determined using an AEK-01 “Kver” analyzer for the
concentration of electrolytes in biological fluids.

In the blood serum, the glucose content, the content of
triglycerides and cholesterol, and the content of molecules
of average weight (MAW _,, and MAW, ) were determined
by biochemical methods: urea, creatinine, and uric acid
content. The studies of the above indicators were carried
out using generally accepted procedures [11].

Animals were removed from the experiment by
decapitation under ether anesthesia. Three ml of blood was
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taken from the animals for biochemical studies, and parts
of the kidney and liver for morphological studies.

During the autopsy, pieces of kidneys and liver
measuring ten mm? were selected. Material for histological
examination was prepared according to generally accepted
methods [12].

Microscopic studies of structural changes were carried
out on the resulting preparations. The methodological
techniques involved in the research were approved by
Order of the Ministry of Health of Ukraine No. 692, dated
September 28, 2009, “On approval of methodological
recommendations on methods for studying the biological
effects of natural medicinal resources and preformed
medicinal products”.

The statistical processing of the obtained data was
carried out using the statistical package Statistica 10.0.
All data were tested for normality using the Kolmogorov-
Smirnov test. The significance of differences was
determined using Student’s t-test. Data were presented as
mean + standard deviation.

Results and discussion. The proposed nutritional
methodology led to evidence-based reproduction of the
MS model on the 60th day of the experiment, which is
consistent with the data of other authors [13]. Table 1

TEOPIsS TA EKCIEPHUMEHT

shows changes in metabolic parameters upon reaching the
MS model.

According to the data in Table 1, in rats with the
MS model, all studied metabolic parameters change
significantly, which are unidirectional negative. The
content of cholesterol (p<0.01), triglycerides (p<0.01), and
glucose (p<0.01) increases significantly, which indicates a
violation of lipid and carbohydrate metabolism.

Similar changes are observed with the urea level,
indicating a protein metabolism violation. The uric acid
content also significantly increases (p<0.05), indicating
negative changes in purine metabolism, increased catabolic
processes, and the risk of developing cardio-renal disorders
[14]. The combination of the above changes in metabolic
parameters leads to an increase in endogenous intoxication,
confirmed by a significant rise in MAW . [15].

Table 2 shows data on the configuration of the filtration
characteristics and excretory functions of the kidneys of
rats during the development of MS.

According to Table 2, the development of MS in rats
leads to impaired renal function in addition to changes
in metabolism. This primarily concerns indicators of
electrolyte metabolism: against the background of a
practically unchanged level of potassium ion excretion,

Table 1

Metabolic parameters of rats before the experiment and after reaching the metabolic syndrome model, (M + m)

Indexes Before t(l;]%ﬁ(n;;erlment After reaching the MS model P
n=24 n=24
Glucose, mmol/l 5.11+0.22 7.42+0.33 <0.001
Cholesterol, mmol/l 1.63+£0.10 2.04+£0.11 <0.001
Triglycerides, mmol/l 1.10 + 0.06 248 +£0.27 <0.001
Urea, mmol/l 2.80+0.27 3.52+0.21 <0.01
MAW _,c.u 0.34 +0.02 0.33+0.01 >0.05
MAW __.c.u 0.22+0.01 0.29 +0.02 <0.01
Note: P is the reliability of the differences between indicators before the experiment and after reaching the MS model
Table 2
The state of functional activity of the kidneys of rats before the experiment and upon reaching
the metabolic syndrome model, (M % m)
Before the experiment After reaching
Indexes (norm) the MS model P
n=24 n=24
Daily diuresis, 0.98 +0.07 125+0.11 <0.05
ml/dm2 of body surface
Glomerular filtration rate, ml/(dm2xmin) 0.16 £0.01 0.18 +£0.02 >(0.05
Tubular r ion
pé‘f;‘;j‘tagzagz%rﬁﬁa‘iion, " 99.54 + 0.04 97.37+0.16 >0.05
Creatinine excretion, mmol 0.016 +0.001 0.017+0.002 >0.05
Urea excretion, mmol 0.74 £0.09 0.79+£0.13 > (.05
Daily urine pH, units. pH 7.21+0.16 8.13+0.11 <0.001
Concentration of potassium ions in daily urine, mmol/l | 108.00 £ 5.60 111.27 £8.44 >0.05
Daily excretion of potassium ions, mmol. 0.11+0.01 0.12 +0.01 > 0.05
Concentration of sodium ions in daily urine, mmol/l 152.64 + 10.87 102.78 + 8.25 <0.001
Daily excretion of sodium ions, mmol 0.13+0.01 0.07 +0.02 <0.05
Concentration of chloride ions in daily urine, mmol/l  |231.09 + 17.64 227.16 + 16.35 > (.05
Daily excretion of chloride ions, mmol 0.22+£0.02 0.21 £0.05 >0.05
Uric acid, mkmol/l 122.98 + 8.43 185.23 + 11.16 <0.01
Creatinine, mkmol/l 4836+ 1.13 54.02 +2.17 <0.05

Note: P is the reliability of the differences between indicators before the experiment and after reaching the MS model
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sodium excretion sharply decreases, which is a sign
of the formation of disturbances in water-electrolyte
metabolism.

Other authors also note negative changes in water-
electrolyte balance in rats with a model of MS induced by
prolonged use of a 10% fructose drinking solution [16].

Such a disturbance of electrolyte metabolism may
be caused by a significant increase (p<0.001) in the
glomerular filtration rate (GFR), which leads to an increase
in the volume of daily diuresis. The effect of glomerular
hyperfiltration against the background of MS development
that we have established is confirmed in the works of
other researchers [17]. Its further progression creates
prerequisites for the development of nephropathy.

At the same time, it should be noted that the excretory
function of the kidneys in terms of urea excretion is
practically no different from the control.

Therefore, it can be concluded that the development of
the MS model in rats, which leads to pronounced functional

disorders of the liver and kidneys, opens up new avenues
for future research.

Table 3 presents data showing how consumption of
mineral water with a high organic content affects the above-
described disorders.

Unlike rats of Control group, where negative dynamics
continued, rats of Experimental group experienced
significant improvements in almost all recorded metabolic
parameters (Table 3). Compared to animals with
uncorrected MS, a substantial decrease in the content of
glucose, triglycerides, cholesterol, creatinine, and MAW,
was observed. As a result, all of the above indicators
are normalized except glucose levels, which indicates a
complete restoration of lipid metabolism and a significant
improvement in protein metabolism.

The glucose level in rats of the Experimental group
decreased significantly compared to the control, but
complete recovery did not occur. Given this trend, a longer
course of MW is required. In general, the metabolic structure

Table 3
Changes in metabolic parameters of rats with the MS model during course use of MW, (M £+ m)
Before the experiment .
Indexes (norm) Contro_l Experlme_ntal P
n=24 Group n=12 Group n=12
Glucose, mmol/l 5.11+0.22 8.06 +0.33%*** 6.01 £0.14** <0.001
Cholesterol, mmol/l 1.63+£0.10 2.15+£0.11%* 1.61 £0.07 <0.01
Triglycerides, mmol/l 1.10 + 0.06 2.80 £ 0.27%** 1.07 + 0.06 <0.001
Urea, mmol/l 0.34 +£0.02 0.30+0.01 0.31 £0.01 > (.05
MAW . yM. OL. 0.22+0.01 0.31+0.01%* 0.24 +0.01 <0.001
Creatinine, mkmol/l 48.36 £ 1.13 59.04 + 2.58** 52.04 + 1.45*% <0.05
Note: * — reliability of comparison of indicators of groups 1 and 2 with the norm:
*—(<0.05), ** — (< 0.01), *** — (< 0.001);
P — the reliability of the comparison between the indicators of 1 and 2 groups.
Table 4
Changes in indicators of the functional state of the kidneys in rats with a model of MS during course use of MW, (M £ m)
Before the
i t E i tal G
Indexes SXPELIMENt | Control Group n-12 | Experimental Group |
n=24
Diurnal diuresis,
ml/dm? of body surface 0.98 +£0.07 1.29+£0.11* 1.94 £0.17** <0.05
Glomerular filtration rate, ml/(dm2xmin) 0.16 + 0.01 0.19 +0.08 0.14 + 0.05 > 0.05
Tubular reabsorption 99.54 + 0.04 99.37+0.16 97.20 + 0.26*** <0.001
percentage of filtration, %
Creatinine excretion, mmol 0.016 +£0.001 0.019+0.001* 0.014 +0.002 <0.05
Urea excretion, mmol 0.74 +0.09 0.82+0.13 0.99 +0.09* >0.05
Daily urine pH, units. pH 7.21 £0.16 831 £0.11%* 835+ 0.15%* >0.05
Concentration of potassium ions in daily 108.00 + 5.60 119.83 = 8.4 71.00  6.12% <0.01
urine, mmol/l
Daily excretion of potassium ions, mmol. 0.11+0.01 0.12 +0.01 0.07 +0.01** <0.001
Concentration of sodium fons in daily urine. || 157 64 4 10,87 90.98 + 8 25 93.67 + 7.56%* >0.05
Daily excretion of sodium ions, mmol 0.13+0.01 0.08 = 0.02* 0.09 +0.03 > (.05
Concentration of chloride fons in daily urine. | 531 g9+ 17,64 221.98 = 16.35 138.07 + 10.22%* <0.05
Daily excretion of chloride ions, mmol 0.22 +£0.02 0.21 +0.03 0.13 +0.04* <0.05
Urea, mmol/l 2.80+0.23 3.71+£0.21*% 3.46 +£0.15% > 0.05
Uric acid, mkmol/l 122.98 +8.43 196.77 £ 11.62%* 142.71 £9.26 <0.01

Note: * — reliability of comparison of indicators of groups 1 and 2 with the norm:

% (<0.05), ** — (< 0.01), *** — (< 0.001);

P — the reliability of the comparison between the indicators of 1 and 2 groups.
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approaches the state in intact rats, which is confirmed by
the normalization of the level of endogenous intoxication
(reduction of MAW _ content to control level).

As seen from Table 4, using a course of MW with
increased OC in rats of an Experimental Group causes
positive changes in kidney activity. Compared with the
data of the Control group, this primarily concerns the
function of urine formation due to the restoration of the
glomerular filtration rate and a significant decrease in tubular
reabsorption (P<0.001). As a result, the concentration of
potassium, sodium and chloride ions in the urine decreases
sharply, which leads to the restoration of the ionic balance of
the blood and, as a consequence, the restoration of the water-
electrolyte balance. We consider a reliable increase in the
excretion of urea with daily urine (against the background
of its decrease to the control level in the blood) as a
positive phenomenon, which is due to the activation of the
excretory function of the kidneys. These observed dynamics
of functional indicators are of significant importance in
understanding the physiological processes at play.

In the next stage of work, we investigated what
morphological changes in the studied organs led to the
observed dynamics of functional indicators.

Astudy ofthe histological structure ofthe liver inrats with
amodel of MS demonstrated the preservation of the lobular
organization of the parenchyma and increased blood filling
of the vessels, edema of Kupffer cells, and a corresponding
narrowing of the interstitial spaces. Hepatocytes are mostly
moderate in size, with a busty cytoplasm and small fat-
containing vacuoles. There are structural manifestations
of dystrophic changes — development of steatosis, which is
confirmed by data from other authors [18].

During taking MW, significant positive changes occurred
in the structural characteristics of the liver parenchyma of
experiment rats. The vessels of the triads returned to moderate
blood filling, the edema of Kupffer cells disappeared, and,
as a consequence, an expansion of the interstitial space was
observed. Hepatocytes in the beams are generally quite
large, medium-sized nuclei are richly colored, and binucleate
hepatocytes are found. The cytoplasm becomes homogeneous
and darkly eosinophilic in color. That is, there is a restoration
of the structural organization of the liver parenchyma and the
disappearance of manifestations of dystrophy.

When studying the structural organization of the
kidneys in rats with the MS model, the following was

TEOPIsS TA EKCIEPHUMEHT

found: the placement and shape of the renal corpuscles did
not change compared to the control, there are corpuscles
with a swollen outer membrane, but the capillary glomeruli
have a spherical shape. The epithelial cells are edematous,
some with vacuoles in the cytoplasm. The interstitial
spaces are also edematous and moderately infiltrated
with lymphocytes. The twisting tubules are partly sharply
dilated, partly with disordered epithelium, some of them
contain cylinders in the lumen. The picture we observe
corresponds to the morphological signs of dystrophic
processes in the tissue other researchers observed [19].
Ahistological study of the kidneys ofrats in Experimental
Group determined that the nephron structure corresponded
to the picture we observed in the intact animals. It can
be concluded that the use of MW contributed to the
disappearance of dystrophic changes and the complete
restoration of the kidneys’ morphological structure.
Natural MW are characterized by a high content of
minerals and biologically active substances (microelements,
gases, organic substances, etc.) [20]. Although to date the
exact mechanism of the influence of natural minerals on
the metabolic status 796 46 40 of the body has not yet been
determined (or not studied, not established), a large number
of substantiated evidence of their corrective and therapeutic
properties are provided [21]. Natural MW are essentially non-
specific modulators. They have a corrective effect on the state
of numerous pathogenetic links that determine the course of
the pathological process in the body. The results obtained by
many researchers confirm this position [22; 23; 24].
Conclusions. Thus, the research findings showed that the
development of metabolic syndrome in rats is accompanied
by changes in the morphological structure and, accordingly,
the function of the liver and kidneys. The progressing
pathological process is caused by dystrophic changes in the
parenchyma cells of these organs, which leads to disruption
of carbohydrate, lipid, and protein metabolism and water-
electrolyte balance. Using a course of MW with increased
content of organic substances in rats with a metabolic
syndrome model promotes the restoration of the structural
organization of liver and kidney tissue, which leads to the
normalization of the corresponding functional indicators.
The obtained experimental results allow us to
recommend using mineral waters with increased organic
content for clinical studies in rehabilitating patients with
metabolic syndrome.
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Introduction. Obesity is one of the greatest modern health problems among adults and children. Due to the constant significant increase
in the prevalence of childhood obesity and overweight, the prevalence of comorbidities is also increasing. Childhood and adolescent obesity
significantly raises the risk of cardiovascular disease and premature death, regardless of the presence of this disease and BMI level in adult-
hood. The metabolic complications of childhood overweight and obesity are asymptomatic and underdiagnosed conditions that lead to their
progression and negative impact on the health of young adults.

The research aim is to analyze the course of metabolic complications of childhood obesity and overweight.

Materials and methods. The cohort non-intervention study involved 200 children aged 8 to 14 years with obesity criteria and overweight.
Children were divided into comparison groups depending on their physical development. Group 1 included overweight children (133 chil-
dren), and Group 2 included obese children (67 children). The criteria for exclusion from the study were the presence of infectious, endocrine,
immune, and genetic diseases that could lead to liver damage.

Results and discussion. As a result of the assessment of all metabolic complications, a high incidence of metabolic-associated fatty liver
disease (MAFLD) was found in both groups. Thus, it emphasizes the need to screen for these conditions and prevent the development of met-
abolic complications not only in obese but also in overweight children.

Conclusions. MAFLD is the most common and, at the same time, poorly studied pathology of the digestive system associated with
obesity. Among the most frequent factors that may be associated with the development of metabolic complications in overweight and obese
children, a group of factors related to early feeding and eating habits in the future, as well as a sedentary lifestyle, deserve attention. Metabol-
ic-associated fatty liver disease occurs and requires treatment in both obese and overweight children.

Key words: children, obesity, overweight, liver, metabolic-associated fatty liver disease.
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I. €. lllanoBaienko

XAPAKTEP METABOJIIMHUAX YCKJIAJTHEHD TP OKAPIHHI TA HAJUIMIIIKOBIW MACI TLJIA Y JITEN

Ooecvruii Hayionanvhull meouynul yrnisepcumem, Odeca, Ykpaina

O’KHMpIHHS € OJHI€I0 3 HAUBAKIIMBIIIHMX CyYaCHUX MPOoOIeM 300poB's J0pociuX 1 AiTel. Y 3B 53Ky 3 MOCTIHHUM CyTTE€BUM 301IbIICHHAM
MOLIMPEHOCTI OXKUPIHHS TA HAJUTHIIKOBOI MacH TiNa y JiTei BiANOBINHO 3pOCTAE i PO3MOBCIO/PKEHICTD CYIYTHIX 3aXBOpIOBaHb. MeTaboiiyuHi
YCKJIAJIHEHHS Ha/UTHIIIKOBOT MacH Tijia 1 OKUPIHHA y JiTeil € MalOCHMIITOMHUMHE | HEZIOCTaTHBO AiarHOCTOBAaHMMH CTaHAMH, 110 PU3BOJUTh
10 iX TPOrpecyBaHHs Ta HEraTUBHOTO BIUIUBY HA CTaH 370poB’s Monoaux Aopocaux. Cepen HalOIIbII yacTHX (AKTOPiB, 110 MOXYTh MaTH
acoLiaNiio 3 PO3BUTKOM METa0ONIUHUX YCKIIAJHEHb Y JiTell 3 HAUIMIIKOBOIO MacO0 Tijla Ta OXKUPIHHAM, 3aCIIyTOBYE YBard rpymna (paxkropis,
OB’ sI3aHHX 3 PAHHIM TO/lyBaHHSM 1 XapuOBHMH 3BUYKAMH B [OAAJIBIIOMY, & TAKOX MAIOPYXOMHUH CIOCIO KHUTTS.

Kuiouosi ci10Ba: 1iTu, OXUpiHHSA, HA[UTHIIKOBA Maca Tija, MediHka, MeTaboJIIyHO acolioBaHa )KHUPOBA XBOPOOa MEUIHKH.

Introduction. Obesity is one of the greatest with obesity has increased more than 10-fold over the

contemporary health problems among adults and children.
Over the past 40 years, many studies involving more
than 130 million children aged 5 to 18 have revealed an
increase in the prevalence of obesity among girls from 1%
(respectively 5 million) to 6% (respectively 50 million)
and among boys from 1% (respectively 8 million) to 8%
(respectively 74 million). The total number of children

© 1. Ye. Shapovalenko, 2024

CTarTs NOLIMPIOETHCS HA YMOBAX JiLEH311 ;:

observation period, from 11 million to 124 million [1]. It
should be noted that, according to estimates, 213 million
children worldwide are overweight and at high risk of
developing obesity [2]. In recent years, the prevalence of
obesity and overweight in children has increased not only
in high-income countries, but also in low- and middle-
income countries [3]. In general, the number of overweight
and obese children is expected to outnumber children
with moderate and severe underweight worldwide [4]. In
developed countries, 25% of adolescents are overweight
and 15% are obese. In Ukraine, 18-20 thousand new cases
of obesity among children and adolescents are recorded
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annually [4]. Due to the ongoing significant increase
in the prevalence of obesity and overweight in children,
the prevalence of comorbidities is also increasing.
Certain co-morbidities that can be observed in obese and
overweight children, such as type 2 diabetes mellitus
(T2DM) and metabolically associated fatty liver disease
(MAFLD), were previously considered ‘adult diseases’.
But nowadays, they are increasingly seen in obese and
overweight children. Obesity in childhood and adolescence
significantly increases the risk of cardiovascular disease and
premature death, regardless of the presence of this disease
and the level of body mass index (BMI) in adulthood [5].

The most common and, at the same time, insufficiently
studied pathology of the digestive system associated
with obesity is metabolic-associated fatty liver disease.
Non-alcoholic fatty liver disease is considered to be a
hepatic manifestation of metabolic syndrome associated
with central obesity, hypertension, T2DM and/or insulin
resistance. In 2020, a consensus of international experts
decided to change the definition and nomenclature of non-
alcoholic fatty liver disease to MAFLD. These changes
should increase the perception and awareness of the
pathogenesis of this condition [6].

In general, metabolic complications of obesity pose
a significant health problem for young adults, affecting
morbidity, quality of life, and premature mortality. The
course of some of them, for example, MAFLD in obese
and overweight children, is almost asymptomatic or has
nonspecific manifestations. That is why, due to the lack of
specific clinical manifestations and insufficient screening of
liver condition in children, timely diagnosis of this condition
along with other metabolic complications in children is both
a very urgent and insufficiently studied issue.

The study aims to analyze the course of metabolic
complications of childhood obesity and overweight.

Materials and methods. A cohort non-interventional
study included 200 children aged 8 to 14 years with obesity
criteria (body mass index greater than the 97th percentile
for age and sex and/or waist circumference greater than the
97th percentile for age and sex) and overweight (body mass
index greater than the 85th percentile and less than the 97th
percentile for age and sex and/or waist circumference greater
than the 85th percentile and less than the 97th percentile
for age and sex). Children were divided into comparison
groups depending on their physical development. Group
1 included overweight children (133 children), and Group
2 included obese children (67 children). Exclusion criteria
were the presence of infectious, endocrine, immune and
genetic diseases that could lead to liver damage.

The diagnosis of ALT was made in the presence of
increase in ALT levels of more than 22 U/L for girls and
26 U/L for boys (level of evidence A1) for more than two
months, the presence of liver steatosis on ultrasound, and
the determination of the stage of the disease (steatosis,
steatohepatitis, or liver fibrosis/cirrhosis), if possible [7].

The questionnaire used for the study has sections on
the nutritional characteristics of the patient's family, with
a note on the presence of diseases of family members; the
nature of the patient's diet at the time of the examination,
indicating the amount and range of food per week, dietary
regimen, etc.

26

Statistical data processing was performed using the
Statistica 12 software package. The study was conducted at
the clinical base of the Multidisciplinary Medical Centre as
part of the scientific work of the Department of Pediatrics
of Odesa National Medical University (Protocol of the
Bioethics Committee Meeting No. 13 of May, 10 2023).
All stages of the study were carried out in accordance with
the Declaration of Helsinki on the Ethical Principles for
Medical Research, the CoE Convention on Human Rights
and Bioethical Aspects, and the laws of Ukraine.

Study results and discussion. According to the
criteria of the International Diabetes Association [8], the
main components of metabolic syndrome in children are
abdominal type of subcutaneous fat distribution (according
topercentiletablesaccordingtoageandsex); increased blood
pressure (according to percentile tables for age and sex);
elevated glucose levels (more than 5.6 mmol/l) or insulin
resistance or type 2 diabetes mellitus or elevated glycated
hemoglobin levels; elevated cholesterol or high-density
lipoprotein levels (less than 0.9 mmol/l) and elevated
triglyceride levels (more than 1.7 mmol/l).

When assessing the complaints of the children
under study, the most frequent were changes in food
preferences (mainly cravings for foods containing sugar
and easily digestible carbohydrates) in 180 children. The
gastrointestinal complaints included nausea in 33 children,
bitterness in the mouth in 27 children, abdominal pain
without clear localization in 82 children, and constipation in
121 children. Anamnesis revealed the following disorders
and peculiarities of feeding in the first year of life and at an
early age:

— Early artificial feeding (natural feeding for less than 1
month) in 147 children of the study cohort and in the vast
majority of obese children;

— Late introduction of solid components of
complementary foods (later than 27 weeks of age) in
127 children, most of them in group 1 (57 children).

In general, the presence of eating disorders
(consumption of large amounts of carbohydrates, fast food,
sweet drinks, etc.) was noted in 165 children of the study
cohort (65 children in group 2 and 100 patients in group 1).
A decrease in physical activity (less than 60 minutes per day)
and an increase in screen time (more than 2 hours per day,
includingtheschoolcurriculum)wasobservedin 189 children
(65 obese children and 124 patients with a normal weight);
lack of activities at the sports clubs — in 167 children
(60 children in group 2 and 107 children in group 1).
The majority of children in the study cohort showed a
tendency of changes in physical development towards
overweight and obesity from the age of 2 (97 children).
Rapid weight gain was recorded in 84 children in the
study cohort. Rapid weight gain was defined as a weight
gain exceeding +26 according to the WHO curves [4].
A burdened family history (overweight/obesity, T2DM,
changes in eating behavior) was found in 191 families (65
children of group 2 and 126 children of group 1).

Most of the pathological findings identified in the
objective clinical examination of children in the study
cohort could be attributed to physical development
parameters and changes in the distribution of subcutaneous
fat (abdominal type), which were found in 84 children,
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an increase in waist circumference > 97th percentile (99
children), and BMI > 85th percentile (37 children). Changes
in blood pressure depending on age and sex were detected
in 5 children (Table 1).

To detect possible metabolic complications of
obesity and overweight, all children in the study cohort
underwent tests of the activity of alanine aminotransferase
(ALT), alkaline phosphatase and the main indicators of
carbohydrate and lipid metabolism. Ultrasound examination
of the abdominal cavity and kidneys was also performed.

Comparison of the results of laboratory and instrumental
studies in overweight and obese children is shown in Table 2.

Obese children (group 1) had significantly more frequent
increases in ALT activity, total cholesterol, and NOMA, which
is consistent with the data from many studies on the sensitivity
and specificity of clinical screening for MAFLD in children [3].

The distribution of patients with metabolic complications
of obesity and overweight between the comparison groups
in the study cohort is shown in Table 3.

The data of our study on the assessment of life and
medical history in a cohort of overweight and obese children
indicate the probable high significance of risk factors

Table 1
Assessment of the frequency of main complaints,
changes in anamnestic and objective data in obese
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associated with early artificial feeding, late introduction
of solid complementary foods, high sugar intake, easily
digestible carbohydrates and subsequent development of
metabolic complications. The statistical significance of these
factors is evidenced by the results obtained in studies by
the North American Society for Pediatric Gastroenterology,
Hepatology and Nutrition and the American Association for
the Study of Liver Diseases [4, 5].

It should be noted that the metabolic complications
of obesity and overweight in children of the comparison
groups have nonspecific clinical manifestations, which
correlates with many European studies [3].

The assessment of all metabolic complications revealed
a high incidence of MAFLD both in patients of group 2
and in overweight children, which emphasizes the need to
screen for these conditions and prevent the development
of metabolic complications not only in obese but also in
overweight children. Despite the fact that carbohydrate
and fat metabolism disorders are mostly present in obese
children, their detection, treatment and prevention are an
urgent task in the management of not only obese but also
overweight children.

Table 2
Results of laboratory and instrumental studies
in overweight and obese children

and overweight children Laboratory Group 1, | Group 2,
Frequency and instrumental data n=133% n=67
- Increase in ALT depending on the
Clinical data 1 group, | 2 group, sex and age norm 23.88 12.03
n=133, % | n=67, % Increase in alkaline phosphatase 26.67 18.8
Complaints Increase in cholesterol levels 33.33 15.04
Changes in food preferences 88.50 92.38 Increase in triglyceride levels 26.67 14.29
Constipation 55.50 70.03 Increase in HDL 23.33 13.53
Pain syndrome without clear Increase in glucose levels 37.31 33.83
localization 43.50 35.76 Increase in glycosylated hemoglobin level 33.33 24.06
Rapid weight gain 2250 30.46 Increase 1.n t1.1e NOMA 1nd§X 30.00 15.04
Nausea 450 4023 Changes in liver ultrasoun 5333 5714
examination
Bitterness in the mouth 7.50 25.33
Life and medical history data
Artificial feeding 6525 | 89.40 ) _ Table3
Late introduction of solid components Prevalence of metabolic complications
of complementary foods 50.25 89.40 in overweight and obese children
Metabolic Group 1, Group 2,
Early tendency to accelerate the rate of | = 3 | 5 5 complications | n=133, % (95% CI) | n=67, % (95% CI)
weight gain -
b o - - Metabolically 2388 15.04
resence of obese patients wit associated fatty : :

94.50 96.85 - —
metabolic complications in the family liver disease (13.68-38.88) (9.19-23.22)
Reduced physical activity and 93.00 96.85 Prehypertension 0.75* 5.97
increased screen time ' ' (0.01-4.18) (1.62-15-28)

. . Diabetes 2.25* 10.45
R . . .
ecorded eating disorders 75.00 96.85 mellitus type 2 (0.46-6.52) (420-21.53)
Objective examination data -
: Disorders of
Abdominal type of subcutaneous fat 24.00 7748 carbohydrate 403 42.11
distribution ’ ’ metabolism / (26.56-58.63) (31.81-54.68)
Plaque on the tongue 52.50 70.03 Prediabetes
- - Disorders of 25.37 15.04
Increase Tn waist circumference 33.75 80.46 lipid metabolism (14.78-40.62) (9.19-23.22)
Increase in BMI 3.75 47.68 - - - -
- *The difference between the comparison groups is statistically
Increase in blood pressure 0.75 5.96 significant
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Conclusions. Metabolic complications of childhood
overweight and obesity are asymptomatic and
underdiagnosed conditions, which lead to their progression
and negative impact on the health of young adults.

Among the most frequent factors that may be associated
with the development of metabolic complications in

overweight and obese children, a group of factors
associated with early artificial feeding and subsequent
eating habits, as well as a sedentary lifestyle, deserve
attention.

MAFLD occurs and requires treatment in both obese
and overweight children.
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HACIAKHA BILJIUBY ITCP 3 PO3JTAJAMMU ICUXIKHU TA IOBEJAIHKH
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HACJTIAKU BIIVIUBY IITCP 3 PO3VIAJAMU TICUXIKU TA TIOBEAIHKH HA TIICUXIYHE 310POB’A
BICBKOBOC.TYKEOBIIIB

Jlvgiscokuil Hayionanshull meouunuti ynisepcumem imeni [Januna I'anuyvroeo, Jlveis, Yxpaina

V cTarTi BUCBITICHO 0COOINBOCTI BIUIUBY TPABMATHYHOTO CTPECY 3 Pi3HUM PiBHEM PH3UKY Ha IICHXi4HE 3/10pOB’s BifiCbKOBOCITYKOOBIIIB.
V nocnimxenHi 6pamu ydacts 280 BilficbkoBOCITYKOOBLIB, sIKi OTprMau 00ioBy ncuxiuny Tpasmy; i3 Hux — 230 oci6 3 [ITCP, yckinagueHum
3QJIEXKHICTIO BiJl aJIKOTOII0, 1 50 KypcaHTiB. BUKOpHCTaHO KOMIIIEKC MCHXOiarHOCTHYHUX METOAUK. PO3IIsAIaBCs BIUIMB MCHXOTPABMYIOYUX
YHHHUKIB Y paMKaX MCHX0EMOIIHHOI peakiii 0cOOMCTOCTI Ha TPaBMATHYHUIT CTPEC, 3yMOBIICHNI T BUHHUKHEHHSIM HAaJTO CUJILHOTO IICUXI4HOTO
HaIpy>KeHHsI, BUKIIMKAHOTO PEeaIbHOI0 3aTrP0O30I0 JKUTTIO. PiBeHb KOTHITUBHUX MOPYIIEHb NamieHTiB ctanoBuB: y 202 (87,8%) 0cib ocHOBHOT
IPYIH BUSBIICHO JIETKi KOTHITHBHI mopyuients, y 16 (6,9%) oci6 — momipHi, y 12 (5,2%) oci6 — Tsokki. JloBeaeHo, 10 CTPecoBe MCUX0eMO-
1iifHe HaNPY)KEHHS TPOBOKYE MOPYIICHHS aanTallil, sKe CyNMpOBOIKYEThCS po3iaiamMu aheKTHBHOT, KOTHITUBHOT, 0COOMCTICHOI Ta MOBE/IiH-
KOBOI cpepH, 1110 BIUTMBAE HA MICHXiYHE 30POB’S.

KurouoBi ciioBa: emoltiiiHuit cTpec, MOCTTpaBMATHUHHUI CTPECOBHIA PO3J1aJl, MCUXIYHE 30POB’SI.
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EFFECTS OF POST-TRAUMATIC STRESS DISORDER WITH MENTAL AND BEHAVIORAL DISORDERS
ON THE MILITARY’S MENTAL HEALTH

Danylo Halytsky Lviv National Medical University, Lviv, Ukraine

The influence of psycho-traumatic factors within the psycho-emotional reactions of an individual to traumatic stress caused by the
occurrence of too strong mental stress in the form of a real threat to life was considered.

The article aims to study the impact of combat mental trauma on the mental health of the military with post-traumatic stress disorder and
mental and behavioral disorders.

Materials and methods. 280 people participated in the study. Based on the results of the MMSE test and the MoCA test, mild cognitive
impairment was diagnosed ‘“Moderate cognitive impairment”. Deviations from the norm were observed in all patients of the main group
compared to the control group (p<0.05). The main value of using the scales was to draw the attention of specialists to the role of cognitive
deviations in mental health disorders.

The results. In order to objectively assess the results of the research on the presence and impact of the syndrome of mild cognitive decline
due to the action of factors of an extreme situation in the presence of symptoms of combat PTSD, cognitive functioning disorders were
determined by comparing the obtained results of neuropsychological testing of patients to further use these data in the development of a set of
measures for neurocognitive recovery of the relevant group of patients.

According to the MMSE scale, 202 (87.8%) of the main group had mild cognitive impairment, 16 (6.9%) had moderate, and 12 (5.2%)
had severe. Control group (50 cadets) — 14 (38.0%) persons had mild impairments, and 3 (6%) persons had moderate cognitive impairments.
Quantitative analysis of cognitive function disorders showed that 230 (100%) patients of the main group and 23 (46.0%) of the control group
had cognitive function disorders.

The listed cognitive disorders are associated with functional deficiency, a decrease in the level of energy support for mental activity and a
change in the general background components of human activity and alcohol abuse, which indicates a mental health disorder.

Key words: emotional stress, post-traumatic stress disorder, mental health.
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Beryn. BiiiHa, sika Bke 1Ba poku TpuBae B YkpaiHi,
XapaKTEePU3Y€EThCsl 3aCTOCYBAHHSM CYIPOTUBHUKOM TEXHO-
JIOTTYHO BJIOCKOHAJICHUX Ta 0COOJIMBO IHTEHCHBHHX 3aC0O0IB
ypaXkKeHHsI pi3HOTO BIUIMBY. SIKIO paHille HalOLIbII TpaB-
MaTHYHUM BBa)KaJlM NepeOyBaHHS Ha «IEPEeIoBiii», TO HUHI
BilicbkoB1 3CY 3a3HAIOTH 3arpO3H JKHUTTIO 3 OOKY OKyTallii-
Hoi apmii PO sk mo miHil QpoHTy, Tak i MO Beill TepuTopii
Vkpainn. BoiioBuii cTpec, 6oifoBa TmcuXidHa TpaBMa, po3-
Janu afganTarlii, MaHidecTarii KOMOpOiIHOI MaToorii, Bif-
JaTIeHi HACIJIKM — BCE 1€ YBIUIIIIO B KUTTS YKpaiHIiB [5].

OpHuM 13 HACTIAKIB MOBHOMACIITa0HOI BiffHH € TOpy-
[ICHHS TICUXIYHOTO 3I0POB’s Yepe3 eKCTpPEeMasibHI YMOBH,
IO MPHU3BOATH JI0 TIOCTTPABMATHYHOIO CTPECOBOIO PO3-
naay (ITTCP). IITCP gpopmyeThes yepe3 KOMIICKC YAHHH-
KiB TCHUXIYHOI TpaBMaTu3allii, 10 SIKOTO HaJexarh 00HOBI
TICUXOTeHIi (3arpo3a BIacCHOMY JKHTTIO, CMEPTh TOBAPHILIIB
T10 CITy01), IICUXOTeHi{, OB’ A3aH1 3 yMOBaMH XKHTT (TTOPY-
IIEHUH BiJIIOYMHOK, HEOCTATHS TPHBAJICTh CHY, NOraHa
3a0e3MeueHicTh  3ac00aMU  IHIUBIAYaIlbHOTO —3aXHUCTY),
001ioBi TICHXOTeHil (HeHANC)KHUI PIBCHb BIHCHKOBOI TIiJI-
TOTOBKH), a TAKOX iH(OpMaMiiiHi HAPaTHBH SIK IHCTPYMEHT
MaHimynamiit [5; 8]. Tepmin IITCP (Posttraumatic stress
disorder — PTSD) BBenennii y HaykoBuii 00ir 1980 poxy
M. Horowitz, B. Dohrenwend. ¥V BeTepaHiB B’€THaMCBHKO1
Biiinn 1988 poky miarnocroBano 30,6% sumnankis [ITCP:
i3 HUX — y 55,8% 0ci0 BUSIBICHO HEPBOBO-TICHXIUHI PO3-
nany (3MIiHU B €MOLHHIN cdepi, nenpecii, TPUBOXKHI pO3-
JIajv, 3JI0BKUBAHHS TCHXOAKTHBHUMH PEUYOBHHAMH). 3a
pesynbraraMu gociikesb [13] y 54% BilCHKOBOCTYX-
ooBIiB ATO Busienero [ITCP 3 o3HakaMu BXKUBaHHS aJIKO-
TOITI0, KOXXHUI YeTBEPTHH 3 ONMUTAHUX Y)KHBaB HAPKOTHKH
a0o0 TpaHKBiNi3aTOPH (TIEPEBAYKHO 1€ BIICHKOBOCITY>KOOBITI
KOHTPAKTHOI CITy»Om). 3TiTHO 3 JITepaTypHUMH JTaHUMH,
BIliCBKOBI y 2,3 pa3a JacTille HiX IUBLIbHI 3TOBKUBAIOTH
TICUXOAKTUBHUMH PEYOBHHAMM, 30KPEMa aJIKOT0JIeM, Ollb-
LIICTh 3 HUX — 3 HAMI€I0 BIJHOBUTH CBill IICUXIYHHUI cTaH
[2; 6; 9]. TpuBOKHUI cTaH, OB’ I3aHUH 3 MEPEKUBAHHAM
KPUTHYHHX (TPaBMAaTHYHUX) CUTYyallill y MOEIHAHHI 3 0CO-
OMCTICHUMHU BJIACTHBOCTSIMH, Ma€ HaJ3BUYalHUN BIUINB
Ha IICHXIYHE 37I0pOB’sl, SKUH INPHU3BOJUTH JIO PO3BUTKY
HE XapaKTepHOI JIOHEeaBHA CHMIITOMATHKH 32 CHIIOI0 Ta
crierdikor0 MposBy (MOpanbHa TpaBMa, CKIAJHE rope,
1ouyTTs IpoBuHM). CHIIbHI NICUXIYHI NEPEeKUBAHHS CIIPHU-
YUHAIOTh HAWOUTBII PU3WKHA IUIA TICHXIYHOTO 3I0POB’S
BiliCEKOBOCITY>KOOBIIIB, 5IKi Oe3MmocepelHb0 OepyTh ydacThb
y 00MOBHUX TisiX, PATYBaJIBbHHUX OIEPaIlisfiX Ta MepedyBaroTh
B yMOBaX TMOCTiiiHOI HeOe3meku. Y BiHCHKOBOCTYKOOB-
1iB, SIKi OTPHUMaJIH OOWOBY IICHXIYHY TpaBMmy, B 3—4 pasu
yacrime crocrepiraetbes ypaxentst ncuxiku [10]. Tlen-
X14HI MepeXMBaHHS Mi/IBUILYIOTh PU3UK TOCTTPaBMaTHy-
HOI Jie3ajanTaliii HaBiTh 03 HAsBHOCTI (DI3UYHUX TPaBM.
CwibHI eMOLIHI CTaHW POBOKYIOTH MOPYILICHHS aJiarnTa-
1i1, CyNPOBOKYIOTECS po3JiaiaMH a)eKTHBHOI, KOTHITHB-
HOI, 0COOUCTICHOT Ta moBeaiHKOBOI cepu [7]. HoBeneHo,
110 HaBITh CaM CTpax BifHM 31aTHUH CIIPUUNHHUTH 3aTHKHY
TpHUBOTY Ta nenpecito. Kpim Toro, HUHI BIICEKOBI CTHKHY-
JIMCH 3 HOBUM JIOCBIZIOM, SIKU MiJIPUBA€ OCHOBHE MOy TTS
JIIONITHOCTI Ta MOPYIIye TI00abHi TOACHKI MiHHOCTI. Il
yac OOHOBUX NIl OLIBIIICTE OIHIIB MEPEKUBAIN TTOKOBUI
CTaH, KOJIM Ha O4axX y HUX THHY/IU IXHi ToBapwumi. Hacmig-
KOM € TICUXOJIOTIYHI CHMIITOMH 1 MOpaJibHa TpaBMa — Iepe-

Ba)Karo4l eMoLii y BUIIISII HOYYTTS IPOBHHH, 110 TEX Ma€E
CepHO3HI HACIIAKH JJIsl ICUXIYHOTO 3710pOB’sI.

EmouiiiHuii amapar mNepIuM BKIIOYA€ThCS y CTpe-
COBY pEaKIlito y pasi Iii eKCTPeMaIbHHUX 1 TPaBMAaTHYHUX
YHHHUKIB. EMOMIT CIPUYMHSIOTh Kackaa (i3ioNorivyHuX,
MOBEIHKOBUX Ta KOTHITHMBHHUX 3MiH, IO Oe3mocepes-
HBO MIKOIATHh ICUXIYHOMY 3I0pOB’F0. 3BHYAITHO, €MOIIii,
CTPECH 1 HEBPO3H € PI3HUMH CTaHAMH, KOKHOMY i3 SKHX
mpuTaMaHHi cBoi ocobmmBocTi. OmHak HaykoBIi [11; 12]
BBa)XAIOTh, II0 B HUX 0araro CIHIBHOTO, a iXHE PO3MEK-
YBaHHS € YMOBHUM, a BCE Pa30M Yy3TE € CTaHAMHM IICHXid-
HOTO Hampy>KeHHS, [0 BIUIMBA€ HA TICUXIYHE 3I0POB’S.
[ToHATTS «IICHXiYHE 3/10pOB’sl» — CTaH JYIIEBHOTO KOM-
dopty (wellbeing), HaBaXTUBINIMNA CKJIAJHUK BHCOKOTO
PIBHS SIKOCTI )KUTTS, IKUH TO3BOJISIE JIFOIUHI BBAKATH HOTO
MIOBHOLIIHHUM 1 3Ha4yIMM, OyTH aKTUBHUM 0Oe3 XBOpoOIIu-
BUX MCHXIYHHMX TMPOSIBIB 1 3a0e3reuye aJleKBaTHY yMOBaM
JUICHOCTI peryJssmito MoBeAIHKN. Uepes MopyIIeHHS CTaHy
MICUXIYHOTO 37I0POB’sl, KOJIH AYIICBHUI KOM(OPT 3MiHIO-
€TBCS TyIIEBHUM JNCKOM(OPTOM, 3HMKYEThCS C(PEKTHUB-
HICTB IISTIBHOCTI caMOl 0COOMCTOCTI Ta HAHOCUTHCS IIIKOIA
JONAM, K1 TiepeOyBaroTh opyd [1].

OnHiero 3 HaWBKIMBINIMX XapaKTEPUCTHK EMOITiH
€ iXHI 3B’S30K 3 MMi3HABAJIbHUMH (KOTHITHBHUMH) IIPO-
necamu, To0To €HICT «adexTy 1 iHTenekty». [larorenne
3HAUEHHS 32 TaKol YMOBH MarOTh TPUBAJI eMoIlii, sIKi Tpo-
SBJISIIOTBCS 'y BUIVISIL CTpaxy, THiBY, arpecii [12]. Hass-
HICTh TPHBAJIOT0 HETATHBHO-EMOLIHHOTO CTaHy BUKIIMKAE
KorHiTHBHE BUCHaXeHHs [7; 10]. Huni mpobrmema mopy-
IIEHHS TICHXIYHOIO 3[0pOB’sl 4epe3 KOT'HITUBHE BHCHA-
JKCHHSI HaOyBa€ KaracTpO(pIYHUX PO3MIPIB 1 TOMY IILIKOM
3p0O3yMiJIO, IO TaKi PO3JIaaN BUBYAIOTHCS PI3HUMH HATPS-
MamM#u MenuiuHH. [lopymmeHHS KOTHITHBHUX (YHKIIN
3HI)KY€ MOMKIIMBICTD KOHIIEHTPYBAaTH YBary, YHOBLIBHIOE
IIBUJIKICTh CHOPUHHATTA Ta 0OpoOKy iHdopmamii 3i 3Ha-
YHUMH 3MIHAMH JIOBIOTPHBAJIO IaM’sTi, XapaKTepU3y-
€ThCsI IIBUAKOK BTOMIIIOBaHICTIO. HaifuacTiiie yrmoBiib-
HIOIOTBCSI PO3YMOBI (DYHKII1, BiOyBa€eThCs OCIAOICHHS
nam’siTi, 3MEHILIEHHs] CEHCOPHOI 4y TJIIMBOCTI, TaJIbMyBaHHS
MIPOLIECY YXBaJICHHS PIllICHHS.

ITicas BifiHM 1DIOHAWMEHIIE KOXXKHA II'STa JIIOQUHA
Oyae MaTu HETaTUBHI HACIIJKU JIJIS IICUXIYHOTO 3I0POB’S
[3]. HdoHemaBHa NUHTAaHHSAM MCHXIYHOTO (MEHTAIBHOTO)
37I0pOB’s TTIOCTPAKAANINX Ha BiifHI HE MPUIUIAIN HAIEKHOT
yBaru. OHaK yXe HUHI MMOPYIICHHS ICUXITHOTO 3/I0POB’ s
BiiCEKOBOCITYX00BIIB 3 miarHoctoBaHuM [ITCP motpe-
OyroTh OLTBII e(EKTHBHUX MPEBEHTUBHUX 3aXOJiB, CIIPS-
MOBAaHMX Ha MIiHIMI3alil0 BIAXWIEHb, SKI € HACIIIKaMH
00itoBOi 00CTaHOBKM. 3 OINIsiy HAa BHILECBUKIIAJCHE KOH-
CTaTyeMO, 110 MpoOiIeMa 3aXUCTYy MEHTAIBHOTO 3JI0POB’S
HaJ[3BUYa{HO 3aroCTpUIIAcs IICNsl MOYaTKy ITOBHOMACII-
tabHoi Biitnu Pocii npotn Yipaiuu. Tomy miaxin go 6oto-
BOI TpaBMH Ta il HACIAKIB € MEPIIOYEPTOBUM 3aBJIaHHSIM,
a MiATPUMKa MCHXIYHOTO 3/10pOB’sl MOBMHHA OyTH cepen
HAWMPIOPUTETHIIINX HANPSAMIB JIEPXKAaBHOI TONITHKH.
7 tpasus 2022 p. Kabiner MinicTpiB YKpaiHu 3aTBepIuB
moctaHoBy Ne 539 mpo yTBOpeHHS MiXKBiZOMY0i KOOpIH-
HAIIIIfHOT pa/ii 3 TUTaHb OXOPOHH IICUXIYHOTO 3/10pOB’S Ta
HaJaHHsI TICUXOJIOTIYHOI JOTTOMOTH 0co0aM, sIKi MOCTpaXx-
Jlajv BHACTIIOK 30poitHoi arpecii P® mpotu Ykpainu, 1o
Mae Barome 3HaueHHs /sl yKpaiHiiB HuHi [4].
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Meta JqociigaeHHsl — BIUIMB IepeHeceHoi 00ioBoi
NICUXIYHOI TPaBMHM Ha TMCHXIYHE 3[0pOB’s BIHCHKOBHX
3 [ITCP Ta po3nagaMu MCUXIKH i TOBEIIHKH.

Marepiamm i MeToau. Y IOCIIDKEHHI B3sUTH YYacTh
280 BiliCPKOBOCITYKOOBIIIB BikoM Bix 20 mo 56 pokis; i3
HUX OCHOBHA rpyma HapaxoByBaya 230 oci0 i KOHTpOIbHA
rpyna — 50 oci6. Yci o0crexeHi — 0coOM 40JIOBIYOI CTaTi.
Binbip marieHTiB MPOBOIWIN 3 AOTPpUMaHHAM KOHBEHIIT
Panu €Bporny 3 npaB JIIOIUHK Ta MPOTOKOIY JOCIIIKEHHS
Ne 10 Big 16 rpymust 2019 p., 3aTBepKEHOT0 KOMITETOM
3 OioeTrku JIbBIBCHKOTO HAI[IOHATHHOTO MEIMYHOTO VHi-
BepcuteTy imMeHi [lannia ['anumbkoro Ha TaKUX KITIHIYHIX
Oazax, sK:

— xadenpa mcuxiarpii Ta ncuxoreparii QakynpreTy
micasaumaoMuoi ocBith JIHMY imeni danwna Ianuie-
koro npotsirom 2019-2023 pp.

— wHapkomoriyHe BigmimeHHs Ne 2 JIpBiBCHKOTO
00JIaCHOTO KJIIHIYHOTO HApPKOJOTIYHOTO JHUCIIaHCEpy —
2019-2023 pp.;

— BIHCHKOBO-MEIUYHUIN KIIHIYHUN LEHTP 3aXiTHOTO
periony M. JIpBoBa, Bijutinenus Ne 16 —2019-2023 pp.;

— HamionaneHa akagemis CyXOITyTHHUX BiCBK iMEHi
rerbMaHa [letpa Carafimagnoro — 2019-2023 pp.

VYci ocobu OCHOBHOI Ta KOHTPOJIBHOI TPYH HaJaiH
iHpOpMOBaHy 3rojly Ha y4acThb y IOCII/DKEHHI, Oyiau 00i-
3HaHI 3 HOro mnepeBaraMM Ta MOXIIMBHMH pPHU3UKAMHU.
JocnimkeHHsT He mependadano BUKOPUCTAHHS i 4ac
HOTO TIPOBEICHHS 1HBa3MBHHUX METOJIB Ta BBEICHHS IIpeE-
mmapariB, sKi O Cymepedmm MeINIHIM TIOKa3aM, a TOMY He
CTaHOBWJIO 3aTPO3H [UIS 3MOPOB’S 1 )KUTTSA HOTO YIaCHUKIB.

I'imoTe3a AOCIiKSHHS MoJsraia B TOMY, 100 BUSBUTH
CHMIITOMHU TpaBMaTH3aLil MCUXIKK Y BUIVIS/II ICHXOJIOT1Y-
HUX PO3JIaaiB, sSIKi IPOrHO30BaHO BIUIMBAIOTH HA NCHXIYHE
310pOB’sl.

VY nmocmimkeHHI BHKOPHCTaHO KOMIUIEKC IICHXOIiar-
HOCTUYHHUX METOJIMK: CITIOCTEPEKESHHsI, KIIIHIYHE IHTEPB 10,
«lkany Brmsy Iloxiii» ast MOHITOPUHTY TaKUX CHMII-
tomiB IITCP, six moBTOpHE TNeEpeXHBaHHS TpaBMaTHy-
HUX TIONill Ta MOBCIIHKA YHUKHCHHS CIOTaJiB MPO IMOMIil
(Horowitz et al., 1979). JliarHOCTHKY IENpPECHUBHOI CHMII-
TOMAaTHKH BH3HAYAJIM 3a IOKaioio jaempecii beka, mka-
noro Cminbepra-Xanina. OLiHKY 9acTOTH 1 00CATIB cITo-
JKMBaHHS aJIKOTOJIFO 3/IMCHIOBAIM 32 JOIIOMOIOK TPbOX
mepmux nurans onutyBanibHuka AUDIT, Oinbm BigomMux
i Ha3Boro AUDIT-C. 3acTocyBaHHS Takoro HECKJIAJIHOTO
ONUTYBAJIbHUKA BUKOPHCTAHO 3 METOK CTHUMYIIOBAaHHS
MaIfieATa 10 KOMIUTA€HCHOTO CaMOPO3KPHUTTS 3arpo3iIH-
BOIO BXKMBaHHS aJIkoroyo. st 00’ €KTHUBI3aIil KOTHITHB-
HUX [OPYILIEHb 3aIPOIIOHOBAHO CIIPOIICHUN BapiaHT TECTY
MMSE (11ecTUKOMIIOHEHTHUH CKPUHIHTOBUH TECT), po3-
nparnpoBannii C. Callahan et al. Jnsa oninioBaHHS cTaHy
KOTHITHBHUX (DYHKIIH y JOCTIKCHHI BUKOPUCTAHO TaKOXK
mkairy MoCA (Montreal Cognitive Assessment), siIKy BBa-
JKArOTh OiIBII YYTJIMBOIO A0 BHUSABJICHHS JITKUX Ta MOMIp-
HHUX HEHpPOKOTHITUBHUX mopyiieHb. [llkany MoCA xapak-
TEPU3YIOTh TAKOXK SIK HAWYYTJIMBIMINI CKPHHIHTOBUII TECT,
cnenuivHiCTh AKOTO CTaHOBUTH 90%, ayTiuBicTh — 87%,
[0 OLIHIOE pi3HI KOTHITUBHI aCIEKTH: yBary, BUKOHABUI
¢GbyHKIii, maM’sITh, MOBIEHHS, 30pPOBO-KOHCTPYKTHBHI
HAaBUYKH, aOCTpaKTHE MHCJICHHS, PaxyBaHHS W Opi€HTa-
1iro. OIiHIOBaHHS MICUXIYHOTO CTATyCy 3a ka0 MoCA
BiIOyBaJIOCH 3 po3paxyHKy Bix 23 mo 30 GaiiB, 3 MakcH-
MaJIbHO MOXJIMBUM pesynsraroM y 30 Oami. Pesymbrar
y 26 6aiiB BBaKATH KPUTHUIHHM.

KJITHIYHA IIPAKTHUKA

[Tix yac BUKOPUCTAHHS TAKUX LIKaJ 3BEPTAJIM yBary Ha
BiJIbHE BOJIO/IIHHSI NALli€EHTAMH YKPaiHCHKOIO MOBOIO, MOXK-
JIMB1 TIOPYILICHHS 30py Ta CIyXY, SIKi O YTpYyIHIOBaIM PO3Y-
MiHHS MOBH i T. . O0cTexXyBaHi 0cOOM Malu JOCTaTHIN
PiBEHB OCBITH IS CHPUHHSTTS IHCTPYKIIIH, BUTEHO YUTAIN
1 mycany yKpaiHChbKOI MOBOIO.

OCHOBHUM 3aBIaHHSIM JOCIIIKCHHS OyJio MpHUBEp-
HEHHS1 YBary CIEI[aJIiCTiB IO POl KOTHITHBHUX BiJXWJICHb
Ta BIUIMBY IIUX MTOPYIICHb Ha NICUXIYHE 3710pOB’sI.

Pe3yabraTu mocaimkennsi. Ha modatky mociimkeHHS
BCI CKapTH MaIi€HTiB OyJH OB’ s13aHi TIEPEBaXKHO 13 HEBPO-
THUYHOIO peakxilielo (MaToJOTiYHOI0 TPHUBOTOK0). binb-
IIICTh MAILIEHTIB CKap)KUJIach Ha 3aralibHy ClaOKicTh —
208 (90,4%) oci0, wactuii ronoBHUH 6ie — 150 (65,2%)
oci0, mBuaKy BTOoMIItOBaHICTh — 198 (86,0%) ocib, emo-
uiiny Hecriiikicts — 164 (71,3%) ocobu, npobinemn i3
3anmam’sitoByBaHHAM — 139 (60,4%) oci6. Brytpinmmio
HaNpyKEHICTh, OCOOIMBO B HIYHUHA Yac 3 HEMOXKJIHUBICTIO
po3cimabuTucs Ta 3acHyTH, KoHcTatyBanmu 148 (64,3%)
oci6. HeBMOTHBOBaHE 3aHENOKOEHHS CHOCTEPIranoch
y 134 (58,3%) Bumaakax. [1ig yac onuTyBaHHS MAIiEHTIB
OJJHUMH 3 HAWTIOMINPEHIIINX Oy/M CKapIry Ha TPUBOKHICTB.
[TpakTraro Bei 100% yyacHUKIB ZOCITIIKEHHS MaIN HpH-
THiYCHUH HACTPiH, BixdyBanu TpuBory. CTOMIIOBaHICTh —
HaWIomMpeHila ckapra, sika NPakTHYHO 3aBKAU CYINpo-
BOJKYE TPHBOTY Ta Jerpeciio, Oyja Ha MepuioMy Micii
B OINUTYBaHHI Mali€HTiB. BojgHOouac Maibke BCi MallieHTH
BiJ[3HAUQIA TOPYIICHHS CHY, OOJIi pIi3HOI JIOKai3aiii,
eMoLiiiHy Ta (i3WYHy HampyKeHICTh, PO3NAAX MaM ATi
i yBaru, myM y TOJIOBi, 3HIDKEHY Tpare3aTHicTs. Bei mi
nposiBU OyJIM CTiMKI Ta CHPUYMHSIIM Y MAI€HTIB HEBPO-
TUYHY PEaKIliio y BUIVISI/I MATOJIOTIYHOT TPUBOTH, SIKa MTPHU-
3BOJIUTH J10 (POPMYBaHHS HEHPOBETETATUBHOTO CHHAPOMY.

Bim3HaueHo, 1m0 y mepioa IMmigBUINEHOI TPHUBOKHOCTI
220 (95,6%) martieHTiB CIOKUBATH COUPTHI HATIOI — MTOYH-
HaJIW TUTH Ha CaMOTi, HeBeMUKUMHU Topuismu, 10 (4,3%)
0ci0 mpuiiMaNn aNkorojb y BEJNMKUX J03aX. BusBieHo,
mo 10 oci6 3JI0BKHMBaIN AJIKOTOJIEM MPOTITOM YChOTO CBi-
JIOMOTO JKUTTS. Y TMOBEIIHIN IMX MAI[iEHTIB BiI4yBaitach
Ccy0’€KTHUBHA HAIIPYyTa i IPATIBIUBICTH, 3 Y4COM ITOSIBIISUIACH
HEBIIACTHBA iM paHillle arpecis, 031100JIEeHICTh i HETUCIIH-
IUTIHOBAHICTb.

JliarHOCTHKy JenpecHBHOI CHUMIITOMATHKH BH3HAYaIIld
3a mKkaioro ngenpecii beka, mkanoro Crinbepra-XaHiHa.
[TpoBons UM TOPIBHSUILHUI aHalli3 PEe3yNbTaTiB JiarHoc-
THKH TICUXOJIOTIYHUX HACHIJKIB TPABMaTH4HOTO CTpECy Ta
JeTpecii, BCTAHOBIJIM KOPEJISITUBHY 3aJEKHICTH CTYTICHS
Jempecii Bif piBHA OOWOBOTO CTPECY: UMM BHIIHH MPOSB
0OHOBOIO CTpecy, TUM CYTTEBIlI OyJId O3HAKH Jerpecil
(p<0,05). Tak, y 125 (54,3%) mamieHTiB BUSBICHI O3HAKH
CepeHbOTr0 Ta BHUCOKOIO CTYMEHIB jemnpecii. BusBieno,
o aenpecuBHuit ctad Ta po3sutok IITCP cumnTomaruku
KOPEJIOBaB 31 3HAYHIMHU HETAaTHBHUMH XapaKTePUCTHKAMH
MICUXIYHOTO CTaHy YYaCHUKIB O0MOBMX Aii MiCis IXHBOTO
MIOBEPHEHHSI, 1110 OE3M0CepPeJHbO BIUIMBAJIO HA SIKICTh IICH-
XIY4HOTO 37I0pOB’sL.

BuByatoun 1uHaMiKy KOTHITHBHHX ITOPYIICHB 32 IIKAJIO0
MMSE, BusiBry, 10 B 0OCHOBHIH rpy1i (n=230) NoKa3HUKH
craHoBwn 25,8 Gana, y KOHTponbHii rpymi (n=50) — 30,3
Oana. PiBeHh KOTHITMBHHX TMOpYyIIEHH 3a mkajgoro MMSE
maB Takuii Bunsi: y 202 (87,8%) ocid oCHOBHOI rpymnu
BUSIBJIGHO JIETKI KOTHITMBHI TopymeHHs (26-27 0aiiB),
16 (6,9%) oci6 — momipHi (2425 6amnis), 12 (5,2%) ocibd —
TsokKi. KoHTponbHa rpyna (50 KypcaHTiB) — Jerki mopy-
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Puc. 1. Pe3yabraTu 00cTeKeHUX OCTITKYBAHUX TPy
3a piBHeM KOTHITUBHMX po3.ajiB 3a mkanaow MoCA

menHs Oymu B 14 (38,0%) oci6, y 3 (6%) ocid cnoctepi-
rajy MOMIpHI KOTHITHBHI MOPYIICHHS; TSHKKUX IOPYLICHb
He Oyno. KinbKicHMH aHaii3 MOpYIIeHb KOTHITUBHOI (yHK-
il nokasas, mo y 230 (100%) mamieHTiB OCHOBHOI TPYIH
Ta'y 23 (46,0%) oci6 KOHTPOIBHOI TPYNH BHSBICHO TIOPY-
IICHHS KOTHITHBHOI (DyHKIi1. JIerki Ta mOMipHI KOTHITHBHI
mopymreHas (19+4) oci6 KOHTPOIBHOI TPYNH IIOB’SI3aHi,
B OCHOBHOMY, 3 TPHBOKHICTIO TIiJ] 9ac CECii Ta MOKIIUBICTIO
BIAPsI/DKEHHsT y 30HY OoioBux mii. 27 (54,0%) KypcaHTiB
HaOpanu 3a mkanoro MMSE 28-30 6aiB, T00TO TXHs iHTE-
JICKTyaJIbHA MPOIYKTHUBHICTH OyJia B MEKaX HOPMH.

3rinHo 3 knacudikaniero MKX-11, pesyinsrarn MMSE-
TECTY BIAIIOBIIAJIM JIETKOMY KOTHITHBHOMY HOPYIIECHHIO Ta
JiarHOCTyBaJHCh K «[loMipHI KOTHITHBHI po3naam». Bin-
XWJICHHS BiJl HOPMH CIIOCTEPIranch y BCIX MAIi€HTIB OCHO-
BHOI I'PyIIH, 1110 BKa3yBaJIo Ha KOTHITHBHY JUC(HYHKIIIIO Jer-
Koro cryreHs. [larieHTH CKap )KUIIHCsT Ha MOPYILCHHS CHY,
TIOTIPIICHHS TIaM’SITi, HETOCTATHIO KOHIICHTPAIIO YBarH.

KornitusHi mopymenHs 3a mkaixoo MoCA (merme 26
6amiB) pizHoro crymens 3acdikcoBani y 91,2% mnamienTiB
OCHOBHOI TpymH. 3a pe3ynsraramu Tecty MoCA BHABICHO
KOTHITHBHY JUC(YHKIIIO B YCIX PECIIOHJICHTIB OCHOBHOI
rpyIY HOPIBHIHO 3 KOHTPOJIBHOIO Tpyioto (p<0,05). Anai-
3YIOUH JICTabHO pe3yabraTu mkamtu MoCA BiAMOBIIHO 0
PpyOpUK, HaHOUTBINI 3MiHM BUSBWIX TIiJI YacC TOCIIKCHHS
¢yHkuii yBaru, MoBH, mam’sti (puc. 1). Binznadeno 3nu-
JKEHHsI CTIHKOCTI Ta MIBUAKOCTI 3amam’sITOBYBaHHS, YIO-
BUIBHEHHS TEMITy IIiJl Yac BUKOHAHHS JOPYYeHOI CIpaBHy,
CTIOBIIbHEHHSI 3aCBOEHHS Ta TIepepoOku iHdopmarii
3 eJIEMEHTaMHU 3ayqyBaHHs, 0OMEKESHHS ITiJ1 4aC OTOYHOTO
3amaMm’ITOBYBaHHS, 3BYXKEHHS OOCSTY IICHXIYHOI aKTHB-
HOCTI y BHIVIAAI OIHOYACHOTO INAapaJieIbHOIO BHUKOHAHHS
KUTBKOX [ifi. BiNBIIICTh MAIliEHTIB IEMOHCTPYBAIH MOPY-
IICHHS YBard, rnam’siti, MBHIKOCTI 00poOku iHdopmarii,
IO € KOTHITUBHUM PU3UKOM [UIsl TIOAQJIBIINX €MOLIIHNX
TpyaHotiiB. OTXxe, OTpUMaHi JJaHi CBiT4aTh, IO MOKA3HUK
MICUXIYHOTO 3/I0pPOB’sl BifICHKOBOCIY)KOOBIIIB € HU3BKUM
TIOPIBHSIHO 3 KOHTPOJIBHOIO I'PYIIOLO.

MorkHa IPUIYCTUTH, 1110 TIepelliueHi KOTHITHBHI Mopy-
OICHHS TIOB’si3aHI 3 (YHKIIOHAJNBHOKW Ae]inuTHICTIO,
3HIDKCHHSAM DIBHS CHEPreTUYHOro 3a0e3IeYeHHs TCUXid-
HOI NisTBHOCTI, 3MIHOIO 3arajbHUX (POHOBUX CKJIATHUKIB
aKTUBHOCTI JIIOAWHM Ta 3JIOBKMBAHHSIM AJIKOTOJIEM 1 BKa-

32

3yIOTh Ha TIOPYLIEHHS TICUXIYHOTO 37I0pPOB’s1. 37I0BKMBAHHS
AJIKOTOJIEM TMAIi€eHTH MOSICHIOBAIN CHPOOOI0 T030yTHCH
MOCTTPAaBMAaTHYHUX CHMIITOMIB 1 MOKJIMBICTIO 3aITyHINTH
B TaKuH cr1ocid MOYyTTS IPOBHHU.

Huni B KTiHIOI TpaKTHYHO HE IiarHOCTYIOTHCS JIETKi
a00 cyOKJIiHIYHI KOTHITHBHI pO3JIaid Ta i cama JiarHoc-
THKA y TAIII€HTIB 3 aJKOTOJIBHOIO ATUKIIEI0 yTPyTHEHA
3 OIUISAAY Ha T€, IO TaKi XBOP1 MEHIIIE TIpe/T IBISIOTH CKapT
Ha 3HWKEHHS HACTPOIO Ta MCHUXOEMOIIIiHI MOPYIIEHHS; HE
MOMIYalOTh CYTTEBUX BiJXWIIEHDb Y iXHI emouiliHii cdepi
i 6mm3bki. He mocuTh BHBYEHI 0COOIMBOCTI KOTHITUBHUX
MOPYIICHb Y BiIMOBITHOCTI JO PI3HUX 3MiH a)CKTHBHOT
cdepu Ha [TOYaTKy XBOPOOU 3aJIeKHOCTI.

ToMy y CBiTi 7S MiATBEPIXKCHHS HASIBHOCT1 KOTHITHB-
HUX PO3JIaJiB IIMPOKO BUKOPHUCTOBYIOTH TaK 3BaHi CKpH-
HIHTOB1 HEHPOTICHXOIIOTIYHI IITKAIH, SIKi JO3BOJISIOTH KiJIb-
KICHO Ta SIKICHO OIUIHUTH Il 3MIHU.

HesBaxarounm Ha TOCTAaTHIO KiTBKICTh HAyKOBUX IIPAIlb
10710 0COOMMBOCTEN BIUIMBY MOCTTPABMATHIHOTO CTPECY
3 HIOT0 OCHOBHHMH KPHUTEPisIMH, CydacHa MEINYHA CITyK0a
notpedye posmmpenns cumnTtomiB I[ITCP, sxi maroTs 6e3-
MOCEpEe/IHIi BIUIMB Ha MICUXIYHE 3/10POB’sI OCTPaXKJATUX.

BucnoBkn. Ha cyuyacHoMy erari HayKOBHX CIIOCTEpe-
JKEHb MaJIOBUBYEHUMH € Haciiaku BBy [ITCP Ha ncuxiune
3/10pOB’Sl Yepe3 MOPYILEHHsI KOTHITUBHUX (YHKIIH, SKi MaroTh
NPSIMHI KOPEJIATUBHUI 3B’130K 3 a)eKTHBHUMH PO3JIaaMu,
1110 TIPU3BOZIATH JI0 TOPYIICHHS MICHUXIYHOTO 370pOB’S Y Tarli-
€HTiB. JloCITiIKeHHSI BCTAHOBILIO, III0 MOIIIHIN CTpec, KA
CYTIPOBOIKY€ OIHIIIB ITiJT 9ac OOHOBUX [Tilf Ta BUKIIMKAE CHMII-
tomu [1TCP, criprauHsie CHHIPOM M’ SIKOTO KOTHITHBHOTO 3HHU-
JKEHHS BHACTIIOK J1i1 YMHHHKIB €KCTPEMAIIBHOI CHTYAIii.

ToMy HaWaKTyalbHIIMM 3aBOaHHAM IIiff 4Yac COIIi-
aJIbHO-TICUXOJIOTIYHOI MIATPUMKH € peai3allisi iHTerpoBa-
HOI CHCTEMH 30epEeKEeHHSI ICUXIYHOTO 3/I0POB’sl YYaCHHKIB
OoifoBUX MiH MiJ yac Imepexoay Bij cTarycy BiHCHKOBOC-
Jy>KOO0BIISI 10 CTaTyCy BeTepaHa, 1o repeadavae mecuxoso-
riyHy peabinitaniro OifIiB 3 OOHOBOIO NMCHXIYHOIO TpaB-
moto Ta IITCP i Berepanis.

BBakxaemo 3a moTpiOHe meperIsiHyTH 1iarHOCTHYHI Ta
JKyBaJbHI MIAXOAU IO Oci0, sKi Opamu y4acts y Ooiio-
BUX JifX, 3 ycima nposBamu [ITCP (HasBHICTH TpHBOTH,
JeTpecii, CyiuIanbHOT TOBEAIHKH, BAKMBAHHS aJIKOTOJIO 31
IIKIUTABIMH HACTTIIKaAMH ).
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The research aims to demonstrate the difference in approaches to correcting hypersplenism in portal hypertension of various etiology.

Materials and methods. The approach of splenectomy (SE) and splenic artery ligation (SAL) without removal of the spleen during porto-
azygos disconnection in patients with upper variceal bleeding was compared. Differences in hematological changes and portal hemodynamics
in the postoperative period were evinced. Participants: patients (n=37) with decompensated portal hypertension complicated by variceal
bleeding, who underwent porto-azygos dissection and splenectomy formed group 1 (n=20), those who underwent porto-azygos dissection and
splenic artery ligation formed group 2 (n=17). The comparative characteristics of surgical interventions in the two groups were performed.

Results. Diameter of the portal vein, blood flow and congestion index were correlated with spleen size and type of surgical intervention
(p <0.005). The increase in thrombotic activity after splenectomy was characterized by an increase in the number of platelets and changes in blood
coagulation. Complications in the form of thrombosis of the portal and superior mesenteric veins were observed in patients after splenectomy
with concomitant Covid-19 infection. In the patients of the second group, thromboembolic complications were not observed, instead, there were
purulent-septic complications in the form of splenic infarction, subdiaphragmatic and intrapleural accumulation of pathological contents.

Conclusions. In the studied cohort of patients, the performance of splenectomy indicates a clinically significant improvement in portal
hemodynamics. Decrease of intrahepatic blood flow due to reduction of splenic blood flow leads to improvement of liver function. Any type
of reduction in splenic blood flow leads to an increased risk of thrombosis in the portal vein system.

Key words: portal hypertension, variceal bleeding, splenectomy, splenic artery ligation.
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KJTHIKO-TATO®I3IOJOTTYHI ACHEKTA BHUKOHAHHSA CIUIEHEKTOMII TA CEJEKTHBHOTO
JITYBAHHA CEJIE3IHKOBOI APTEPIi Y XBOPHUX I3 JEKOMIIEHCOBAHOIO TIOPTAJIBHOIO
I'MEPTEH3IECIO

'Hayionaneruii meduunuil yrisepcumem imeri O. O. bozomonvys, Kuis, Yipaina

2Kuiscvka oonacna kuiniuna nikapns, Kuis, Ykpaina

JBuweopooceka pationna aikapus, Buwieopoo, Ykpaina

[TopiBHSHO MiIXOAY CIICHEKTOMII Ta IIepEB 13K CeNIe31HKOBOT apTepii 6e3 BUIaICHHS CeNe31HKH ITi /] 9ac IIOPTO-a3UTrabHOTO PO3’ € THAHHS
y TALliEHTIB i3 BAPUKO3HOIO KPOBOTEUEIO 3 BEPXHIX Bi/UILNIB IUTYHKOBO-KHIIKOBOTO TPAKTY. Y MAII€HTIB IMICHs CIUICHEKTOMII 13 CYyMyTHBOIO
ingpekuicto COVID-19 crocrepiranuch yckiIaaHeHHs y BUIIAAI TPOMOO3y BOPITHOI Ta BEpPXHBOT OPYIKOBHX BeH. Y XBOPHX JApPYroi rpynu
TPOMOOEMOOIIYHIX YCKIIaTHEHb HE CIIOCTEePiraaocs, HATOMICTh MaJIi MiCIie THIHHO-CENITHYHI YCKIIAHCHHS y BUILIII iH(ApKTy CeIe3iHKH,
migniadhparManbHOTO Ta BHYTPIIIHBOIIIEBPATIGHOTO CKYMYEHHS PIIMHHOTO BMICTY. Y JAOCHI/UKYBaHIM MOMYMALil Mali€HTIB BUKOHAHHIO
CIUICHEKTOMIT CITi{yBaJI0 KJIiHIYHO 3HAUYyIIe MOKPAIIEHHS MOPTaJbHOI TeMOAMHAMIKH. 3HWKEHHS MOPTAIBHOTO KPOBOTOKY 32 PaXyHOK
3MEHILIEHHS CeNe3iHKOBOTO IPH3BONTE 10 TIOMIMIIEHHS (YHKIiT nedinky. byap-AKkuil THIT 3HIKEHHS KPOBOTOKY y CEJIE3iHIll IIPU3BOIHUTE 10
IT{IBUILEHOTO PU3UKY TPOMOO3Y Y CHCTEMi BOPITHOI BEHH.
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Introduction. In the coagulation system of patients with
liver cirrhosis, procoagulant and anticoagulant factors are
in a dangerous balance, they are too complex and delicate
to find a balance between bleeding or thrombosis [1; 2].
Disturbances in the balance between procoagulation and
anticoagulation factors can be caused by splenectomy,
infection, acute renal failure, etc. [3]. Portal vein thrombosis
(PVT) is a common complication after splenectomy, which
can negatively affect the prognosis of patients with liver
cirrhosis [4]. Many factors are associated with the occurrence
of postoperative PVT, such as hemodynamic changes,
splenomegaly, splenectomy, coagulation and anticoagulation
disorders, liver cirrhosis, platelet count, D-dimer level,
infection, inflammation, and other factors [5]. It is believed
that prolonged prothrombin time is an independent factor in
the occurrence of postoperative PVT [6]. An enlarged spleen
secretes related factors that inhibit the release of platelets
from the bone marrow and decrease thrombopoietin in
cirrhosis [7]. After splenectomy, suppression and clearance
of platelets disappear, megakaryocytes proliferate in the bone
marrow, causing a short-term platelet spike, and PVT may
be associated with a rapid increase in platelet counts after
surgery [8]. Thrombocytosis is considered an independent
risk factor for portal vein thrombosis after splenectomy [9].
Partial splenic artery embolization has been used to increase
platelet counts and has been combined concurrently or
heterochronously with retrograde transvenous obliteration
with balloon occlusion (B-RTO) resulting in improved liver
function [10]. All this indicates the difficulty of assessing
and the possibility of correcting hemodynamic disorders
in the portal system aimed at improving the functional
capabilities of the liver in patients with decompensated
portal hypertension (PH).

The aim. The present study was performed to
determine the effect of splenectomy or splenic artery
ligation in patients with splenomegaly and hypersplenism
on portal hemodynamics and liver function in patients with
decompensated portal hypertension.

Materials and methods. Hemodynamic features of the
portal system were studied in 37 patients with decompensated
PH who were operated on for variceal upper gastrointestinal
bleeding, hypersplenism, and splenomegaly. The study was
conducted at Kyiv Emergency Hospital from 2019-2024.
Based onretrospectively analyzed clinical material of treatment
of 46 operated patients from 2010 to 2015, an algorithm
for surgical reduction of splenic blood flow was formed.
In 20 patients included in the first group, esophagogastric
devascularization, transection of the esophagus and
splenectomy were performed, and in 17 patients in the second
group, esophagogastric devascularization and transection of
the esophagus were supplemented with splenic artery ligation
to correct hypersplenism.

Among the patients of the first group, there were 6 (30%)
women and 14 (70%) men. The age of patients among women
ranged from 30 to 68 years, an average of 45.33+13.32 years
(p<0.1), among men from 29 to 65 years, an average of
49.15+10.71 years (p<0.1). In the second group there were
6 (35.3%) women and 11 (64.7%) men. The age of patients
among women ranged from 29 to 65 years, an average of
47.00£11.71 years (p<0.1), among men from 32 to 52 years,
an average of 47.45+9.26 years (p<0.1).
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Patients underwent Doppler and contrast-enhanced
computed tomography (CT) to assess splenic volume, portal
hemodynamics, collateral screening, and splanchnic vein
thrombosis before and 7—-14 days after surgery. Endoscopy
of the upper parts of the gastrointestinal tract to assess the
severity of esophageal varices was performed before and
within 1 month after surgery. The severity of PH was assessed
according to the Child-Pugh scale. CT in a patient with sinistral
portal hypertension revealed isolated gastric varices of the first
type according to the Sarin classification with collaterals in the
form of posterior and short gastric veins.

During endoscopic examination, varicose veins of the
third degree were detected in 11 (55%) patients of the first
group and 6 (35.3%) of the second group. In addition, the
stigmata of probable recurrence as red spots, which were
observed after the bleeding stopped, determined indications
for surgical treatment.

Doppler ultrasonography imaging was performed
to determine blood flow in the portal vein (ml/min) with
calculation of velocity (cm/s) and cross-sectional area (cm?).
The cross-sectional area of the portal vein was calculated
using the formula: cross-sectional area of the portal
vein = 1t (R2/4) (where R is the diameter of the portal vein).
The “congestion index” is used to mean the ratio between
the cross-sectional area (cm?) and the blood flow velocity
(cm/sec) of the portal vein, as determined by a duplex
Doppler system. There was a statistically significant
difference between the congestion indices from the normal
subject group and indices obtained from patients with chronic
hepatitis, cirrhosis, and idiopathic portal hypertension.

The Child Pugh scale made it possible to assess the
severity of the patient's condition, carry out preoperative
preparation corresponding to the indicators of the scale, and
predict the peculiarities of the postoperative period course.

Among the patients of the first group, according to
the Child Pugh scale, 18 (90%) patients were classified
as B-class, 2 (10%) C patients, and in the second group,
16 (94.1%) had B class and 1 patient C class (5.9%).

Hemostasis was performed medically and using an
interventional method by ligating varices n=3 and installing
a Sengstaken-Blakemore probe n=7 in the first group, and
in n=2 and n=5 in the second, respectively.

Indications for ligation of the splenic artery were the
size of the spleen, which did not exceed 20 cm, and the
number of platelets was > 50x10"9. If the size of the spleen
was >20 cm in length and/or thrombocytosis <50x10"9,
splenectomy was performed.

Intraoperative blood loss was minimized by using
a laparoscopic surgical approach using the Covidien
ValleyLab LigaSure© electroligation tool. In the
postoperative period, no patient received transfusion of
blood components.

Blood tests were performed on a LabAnalyt 3000 Plus
hematology analyzer.

Ultrasound examination was carried out using the
ALOKA®© SSD 5000 —Ultrasound device.

The endoscopic examination was performed on the
Stryker© endoscopic stand.

The study did not include patients who did not give
written consent to participate in the study, patients with
non-compliance, cases of portal hypertension caused by
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malignant liver neoplasms and patients with a history of
hematological diseases.

The principles of the Code of ethics of the World Medical
Association (Declaration of Helsinki) were followed
during the research. Conducting an ethical commission
and observing ethical norms was carried out as part of
the scientific work of the Department of Surgery, Faculty
of Dentistry, Bogomolets National Medical University
“Application of the latest technologies in emergency
abdominal surgery” 2020-2024. State registration No.
0116U000121. The research materials were checked by the
ethical commission of the Bogomolets National Medical
University with expert opinion No. 140 dated 12/21/2020.

Processing of clinical indicators was carried out in
the statistical package MedStat v.5.2, Statistica 10 and
Microsoft Excel 2016. Sample characteristics were
evaluated using typical descriptive statistics. Frequency
and percentage were used to describe categorical variables.
Average and standard deviation (or medians and ranges
where appropriate) were used to describe continuous
variables. Checking the distribution of data for normality
was implemented using the Shapiro-Wilk test. Hypotheses
were tested using the following criteria: Student, Wilcoxon
with a two-sided critical area. p<0.05 with a research power
of 80% was considered a statistically significant result.

Results. Preoperative preparation in the first and
second groups was aimed at improving the indicators of
patients who belonged to class C according to the criteria
of the Child-Pugh scale, which made it possible to operate
on these patients with Child-Pugh criteria corresponding to
class B.

Preoperative comparison of the two operational groups.
There was no significant difference between first and
second groups of the preoperative database including age,
gender, Child-Pugh’s score and biochemical tests (p>0.05).
The two groups were well balanced in the distribution of
prognostic factors and other characteristics.

The time of surgical intervention in the first group
was 284.5+19.44 min. (p>0.1), and in the second
210.9+24.51 min. (p<0.1).

In the first group, intraoperative blood loss was 687.3
+169.3 ml (p<0.05), and the volume of hemotransfusion
depended on the possibilities of blood reinfusion, including
blood deposited in the spleen. In the second group,
intraoperative blood loss was 385.6 +85.3 ml (p<0,05).

A restrictive strategy of hemotransfusion support was
observed — transfusion of erythrocytes was carried out at
hemoglobin <70 g/1. Thus, in the first group, hemotransfusion
of two doses of erythrocytes was performed for 4 patients,
and one — for 3, in the second hemotransfusion of erythrocyte
mass was performed for 5 patients who had a preoperative
decrease in hemoglobin within 80 g/l and intraoperative
blood loss exceeding 1000 ml.

In the first group of patients,
devascularization ~was  performed laparoscopically,
and esophageal transection and splenectomy were
laparoscopically assisted. In the second group,
esophagogastric devascularization was performed by
open method in 5 and laparoscopically assisted method
in 12, combining them with splenic artery ligation. In the
postoperative period, starting from the first day, in order

esophagogastric
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to prevent thromboembolic complications, anticoagulant
therapy with low molecular weight heparins was performed.

Table 1 presents data on changes in hematological
parameters and liver function after splenic artery ligation
and splenectomy.

In the patients of the first group, the number of
leukocytes and platelets was significantly higher 2 weeks
after splenectomy compared to the preoperative values and
indicators of the patients of the second group. None of the
20 patients had encephalopathy after splenectomy. Thus,
none of them had deterioration of liver function and patients
in Child-Pugh class B had improvement. In three patients
who bordered on Child-Pugh class C and who had 9 points,
the mean concentration of total bilirubin decreased from 36.8
(CI 95% 24.5-47.8) to 29.3 (CI 95% 23.2-37.7) umol/L,
albumin increased from 21 (CI 95% 19-23) to 31 (CI 95%
29-32) g/L, prothrombin time decreased from 2.16+0.98 sec
(p<0.005) to 1.98+0.87 sec (p<0.05), and Child-Pugh score
decreased from 9 (CI 95% 8-9) to 6 (CI 95% 6-7).

Two patients of the second group had thromboembolic
complications, which were the cause of death, in the form of
thrombosis of the superior mesenteric vein and thrombosis
of the portal vein, which occurred on the 21st and 28th day
after the operation in the presence of COVID-19 pneumonia.

There is no significant difference between the number
of leukocytes in the patients of the first and second groups,
in the same time platelets count was higher 2 weeks after
splenic artery ligation compared to the preoperative values,
but lower compared to the patients of the first group
(Table 1). Improvement of total bilirubin and albumin
concentration was observed in patients of the second group
and slightly in patients of the first group. The encephalopathy
observed in 3 patients did not significantly decrease. Thus,
no deterioration of liver function was observed. The
average concentration of total bilirubin decreased from 34
(C195% 23.2-46) t0 27.4 (C1 95% 21-32) pmol/L, albumin
increased from 22 (19-24) to 30 (28-32) g/L, prothrombin
time increased from 2.17+0.39 to 2.07+0.37 (p<0.005), and
Child-Pugh score decreased to 6 (6-7) in the second group.

Hemodynamic changes in the portal vein are shown
in fig.1-4. Although portal vein velocity did not change
significantly after splenectomy, blood flow, cross-sectional
area, and congestion index decreased. The initial mean
values of the diameter of the portal vein in the SE group
were 15 (95% CI 14.5-16.5) mm and did not differ between
the initial values of the SAL group 15 (95% CI 14-16) mm
(p=0.897). A significant difference was found between
the indicators before SE and after SE 13 (95% CI 12-14)
mm (p=0.0002), indicators before SAL and after SAL 13
(95% CI 13—14) mm (p=0.0026). No significant difference
was found between the indicators after SE and after SAL
(p=0.628), which indicates a ecrease in the size of the
portal vein with any type of reduction of splenic blood flow.

The average values of the minute volume of blood
flow in the portal vein in the SE group were 1025 (95%
CI 990-1050) ml/min, in the SAL group 1010 (95% CI
1000-1080) ml/min and did not differ significantly among
themselves (p=0.988). A significant difference was found
between the parameters before SE and after SE 940 (95%
CI 895-980) ml/min (p=0.0001), indicators before SAL
and after SAL 905 (95% CI 875-930) ml/min (p=0.0001).
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Table 1

Changes in hematological indicators and liver function after splenic artery ligation and splenectomy

Approach Splenectomy Splenic artery ligation
Indicator Beforel\j:rgery 2 weeks after surgery Before surgery 2 weeks after surgery
Leukocytes 5.6 (4.4-8.0)
Me (CI 95%) (10°9/L) 5.8(5.1-8.2) 8.9 (6.2-10.1) 8(7.5-8.2)
A
Platel;fo((l)g o) 43.1249.49 974.14129.9 592142477 474.1484.7
Total bilirubin Me
(C1 95%) (umol/L) 36.8 (24.5-47.8) 29.3 (23.2-37.7) 34.7 (23.2-46) 27.4 (21-32)
Serum albumin Me
(C195%) (g/L) 21 (19-23) 31 (29-32) 22 (19-24) 30 (28-32)
PTINR 2.16+0.98 1.9840.87 2.1740.39 2.0740.37
p<0,05
. yes no yes no yes no yes no
Ascites 16 4 6 14 14 3 4 13
Child-Pugh (scores) 9 (8-9) 6 (6-7) 8 (7-8) 6 (6-7)
Diameter portal vein (mm) Blood flow (ml/min)
20 1200
19 1150
18 - 1100
17 1050
16 1000
15 [:] 950
14 900
13 - 850
12 800
o Median values
" o Median values 750 [125%-75%
SE before surgery SAL before surgery 025%-75% SE before surgery SAL before surgery 1 Range
SE after surgery SAL after surgery T Range SE after surgery SAL after surgery
Fig. 1. Diameter portal vein in both groups Fig. 2. Blood flow in both groups
Velocity Congestion index
18 0,19
T 0,18
16
017
14 |::| 0,16
0,15
12
A 0,14
10 0,13
012
8
o1
o Median values
5 [125%-75% 0.10 o Median values
SE before surgery SAL before surgery T Range SE before surgery SAL before surgery [125%-75%
SE afier surgery SAL after surgery SE after surgery SAL after surgery T Range

Fig. 3. Velocity in both groups

There was no significant difference between the indicators
after SE and after SAL (p=0.533), which indicates a
decrease in the minute volume of blood flow in the portal
vein with any type of reduction of splenic blood flow.

The average values of the linear velocity of blood flow in the
portal veininthe SE group were 13.5 (95% CI 13—15) cm/sec,

Fig. 4. Congestion index in both groups

in the SAL group 13 (95% CI 13-15) cm/sec
and did not reveal a significant difference between them
(p=0.542). The difference between indicators before SE
and after SE was 12 (95% CI 11-12.5) cm/sec (p=0.0002),
indicators before SAL and after SAL 11.5 (95% CI 11-13)
cm/ sec (p=0.0004). There was no significant difference
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between the indicators after SE and after SAL (p=0.229).
However, they indicate a decrease in the linear velocity of
blood flow in the portal vein both in SE and in PSA.

After calculating the “congestion index” and
summarizing the obtained data, the mean values in the
SE group were 0.14 (95% CI 0.135-0.155) and were not
statistically different between the SAL group indicators
0.15 (95% CI 0.14-0.16), (p=0.289.). The difference
between the indicators before SE and after SE was found to
be 0.13 (95% C10.125-0.14), (p=0.0004); indicators before
SAL and after SAL 0.13 (95% CI 0.125-0.14), (p=0.0004).
No significant difference was found between the indicators
after SE and after SAL (p=0.950).

Thus, hemodynamic changes in patients with PH, which
were observed after surgical interventions aimed at the
correction of both portal hemodynamics and hematological
parameters, contributed to the improvement of the course
of the disease, and two fatal cases (11.8%), which, despite
anticoagulation therapy, occurred in patients of the second
group were associated with accompanying viral pathology.

Discussion. Splenectomy is considered to be one
of the main factors contributing to the high rate of
postoperative venous thrombosis [11]. Based on the specific
pathophysiological characteristics of slow portal vein blood
flow velocity caused by sinusoidal portal hypertension, the
velocity becomes even lower after splenectomy. In addition,
the number of platelets increases sharply, which due to
thrombocytosis, which improves the coagulation function,
can lead to their agglutination and thrombosis. As the
pressure in the portal vein and the size of the spleen increase,
its function to deposit and destroy blood elements by the
spleen itself increases [12]. Platelets are not only crucial
for the blood clotting process, but also accelerate liver
regeneration in chronic liver diseases such as fibrosis [13].

Patients with cirrhosis and portal hypertension have
been reported to have improved platelet counts and platelet
aggregation function after laparoscopic splenectomy with
azygoportal dissection compared with patients without

surgery [14].

Splenectomy not only lowers pressure in PH, but
also has a positive effect on liver metabolism. A two-
year prospective study proved that when liver function
indicators such as albumin, total bilirubin, and international
normalized ratio are improved, the degree of liver fibrosis
also decreases [15; 16].

Patients who underwent total splenectomy showed
a significant increase in total lymphocytes, including
B lymphocytes, total T lymphocytes, and their subsets,
resulting in improved immune function [17].

It is also believed that the spleen plays a central role
in the regulation of the immune system, a metabolic asset
involved in endocrine function, and infectious complications
after splenectomy lead to death in 50% [18; 19].

A meta-analysis showed that low-molecular-weight heparin
in combination with low-molecular-weight dextran is the most
effective agent for the prevention of portal vein thrombosis after
splenectomy in patients with liver cirrhosis [20].

Thus, the studies conducted regarding the function of
the spleen and its absence in patients with PH have partial
contradictions, which necessitates further study of this issue.

Conclusions. In patients with PH, splenectomy
changes hemodynamics in the portal system, and splenic
artery ligation, like splenectomy, increases platelet levels.
Reduction of intrahepatic blood flow due to elimination
of blood flow in the spleen after splenectomy leads
to a decrease in intrahepatic vascular resistance and
promotes splanchnic hemodynamics and improves liver
function. Ligation of the splenic artery helps to increase
the number of platelets and, like splenectomy, improves
liver function. Prescribing anticoagulants in the form
of low-molecular-weight heparin is the prevention of
thromboembolic complications in patients after operations,
which are accompanied by thrombocytosis and threaten
thromboembolic complications. Concomitant diseases,
regardless of anticoagulant therapy, increase the risk of
thromboembolic complications.
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Optic neuritis (ON) is one of the frequent causes of acute damage to the optic nerve.

The research aims to determine the activation of molecular markers ICAM-1 (CD54), CDS, CD25, CD95 levels on the peripheral blood
lymphocytes in patients with ON and its complications.

Materials and methods. Examinations were carried out: 1 group — 16 patients (22 eyes) with idiopathic ON (papillitis). The duration
of the disease from the first symptoms to diagnosis with this examination was no more than 30 days. Group 2 — 8 patients (14 eyes) with
partial atrophy of the optic nerve (PAON) as a result of ON. The duration of the disease from the first symptoms to the diagnosis ranged from
180 to 1825 days. Indicators of the molecular activation markers on CD3+ lymphocytes were determined using monoclonal antibodies by
immunofluorescence method.

Results: In ON and PAON groups, the number of CD3*lymphocytes with the expression of the pro-inflammatory marker ICAM-1 (CD54)
3.4-6.3 times exceeds the norm; the expression of the marker CD25 early activation 1.9-4.6 times exceeds the norm; with the expression of
the autoimmune action marker CDS5 2.2-4.9 times exceeds the norm; the expression of the apoptosis marker CD95 2.4-5.1 times exceeds the
norm. The expression of ICAM-1 (CD54), CDS5, CD25 and CD95 markers correlates directly with the cell immunity indicators CD4+, CD8+,
CD16+ and also with the level of B-lymphocytes (CD19%) as an indicator of humoral immunity.

Conclusions: the level of expression of activation markers on peripheral blood lymphocytes in patients with ON and PAON was
determined: the level of molecular markers of lymphocyte activation CD54, CD5, CD25, CD95 significantly exceeds the norm — 1.9-6.3
times. The expression of these markers correlates directly with the cell and humoral immunity. This determines the active participation of the
markers in the immune response in ON and in its pathogenesis.

Key words: optic neuritis, partial atrophy of the optic nerve, cellular and humoral immunity, markers of lymphocyte activation.
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PIBEHb MOJIEKYJISAPHUX MAPKEPIB AKTHUBAIIII JIIM®ONUTIB MNEPAPEPAYHOI KPOBHU
Y XBOPUX HA HEBPUT 30POBOI'O HEPBA

TV «Inemumym ounux x6opo6 i mranunnoi mepanii iveni B.I1. @inamosa Hayionanwhoi akademii meduunux Hayk Yxpainuy Odeca, Ykpaina

200ecvrutt nayionanbhuil meOuunutl ynieepcumem, Odeca, Ykpaina

Mertoto pobotu Oyno BU3HAUHTH PiBEHb MOJEKYISPHUX MapkepiB aktuBamii mimdormtis CD54, CDS, CD25, CD95 Ha mimdormTax
CD3* nepudeprdHoi KpoBH 3a JONOMOTOI0 MOHOKJIOHAJIBHUX aHTHUTLN IiCTOIMYHOILIMTOXIMIYHMM METOJOM Y JIBYX IPYI XBOPHX: 3 HEBPH-
ToM 30posoro Hepa (H3H) Ta 3 wactkoBoro arpodiero 3oposoro Hepsa (YUA3H). Busnaueno, mo y xBopux Ha H3H ta YA3H kinbkicts
CD3*nim¢ponuTis 3 ekcnpecieto mpozananpHoro Mapkepa ICAM-1 (CD54) nepesuirye HopMmy B 3,4-6,3 pasu; 3 eKCIPECiero MapKepa paHHbO1
axruBaii CD25 nepesuiye Hopmy B 1,9-4,6 pasu; 3 ekcripeciero Mapkepa ayroimyntoi aii CD5 nepesuiiye Hopmy B 2,2-4,9 pasu; 3 ekc-
npeciero Mapkepa aronto3y CD95 nepesumtye Hopmy B 2,4-5,1 pasu. Y xBopux Ha H3H ta npu Buxoxi B YA3H excnpecis mapkepis CD54,
CD5, CD25 ta CD95 Ha numMdonitax nepudeprnaHoi KpOBH KOPETIOE 3 Moka3HukaMu T-kiniTuaHOTO iMyHiTety (CD4*, CD8*, CD16%), a Takox
3 piBHeM B-mumoouiris (CD19*). Ie noka3ye akTHBHY y4acTh JOCIIIXKeHHX MapKepiB B iMyHHil Bixnosiai npu H3H Ta B iioro natoreuesi.

KitrouoBi ci10Ba: HeBpUT 30pOBOTO HEPBa, 4acTKOBA aTpodist 30pOBOTO HEPBa, KIITHHHHH Ta TyMOPANbHHI IMYHITET, MapKepH aKTHUBAIil
TMQOUHTIB.
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Optic neuritis (ON), or inflammation of the optic nerve,
is one of the common causes of acute optic nerve damage
in both children and adults. Epidemiological data on ON
vary, with incidence rates differing by more than five times,
associated with the geographic distribution of immune-
mediated diseases [1].

The causes of ON are diverse: autoimmune processes,
infections, granulomatous disease, paraneoplastic syndromes,
and demyelination. ON may also occur independently of
these causes. Isolated ON, which is not associated with any
specific neurological or systemic disease, is referred to as
idiopathic ON. According to recent literature, most cases of
ON are idiopathic [2, 3]. In recent decades [4], data have been
provided on ON of unknown etiology in various countries,
with incidence rates ranging from 0.7 to 33 cases per 100,000
population annually. ON can manifest clinically as papillitis,
neuroretinitis, or retrobulbar neuritis. Over the last 15
years, two new biomarkers have been identified that help to
further characterize atypical ON. In 2004, antibodies against
aquaporin-4 (AQP-4), which are pathogenic and highly specific
for neuromyelitis optica spectrum disorder, were discovered.
In 2007, antibodies targeting myelin oligodendrocyte
glycoprotein (MOG) epitopes were reported. These are
now recognized as biomarkers for MOG-IgG-associated
disease (MOGAD). According to population studies, these
two forms of neuritis account for about 9% of all ON cases
[5, 6]. The nomenclature defining the various subtypes of ON
continues to be refined, and a consensus on expert assessment
is still lacking. Advances in immunology, such as serological
diagnostics with the identification of antibody biomarkers for
demyelinating diseases, have expanded our understanding
of some ON subtypes. However, specific serological and
radiological biomarkers have not yet been established for all
ON subtypes [7]. Autoimmune serology and cerebrospinal
fluid analysis can provide valuable information that can either
focus the differential diagnosis or clarify the primary etiology.
For diagnostic purposes, antinuclear autoantibodies (ANA)
are used, though they are nonspecific and do not establish the
cause of optic neuritis. Testing for cytoplasmic anti-neutrophil
cytoplasmic antibodies (c-ANCA) should be included in
ON cases considered for granulomatosis with polyangiitis
(formerly known as Wegener's granulomatosis) [8].

More than two decades ago, studies were conducted on
the characteristics of T-lymphocyte subpopulations in ON.
The role of CD4+ and CD8+ T-cells and the expression
of amyloid precursor protein in damaged axons during
demyelination, which had a direct mutual correlation, were
determined [9]. Normalization of CD4+and CD8+ T-cell
levels is an important indicator of the success of many
diseases [10,11].

It was shown that CD19+ B-cells play a significant role
in the pathogenesis of the onset of acute demyelinating
ON [12]. In our previous studies, we demonstrated the
level of molecular markers of CD54, CD5, CD25, and
CD95 lymphocyte activation on CD3+ lymphocytes in
peripheral blood of patients with recurrent uveitis, detailing
their expression patterns in relapse and remission phases
of uveitis, and in cases complicated by macular edema
[13]. According to the current literature, such studies
have not been conducted in idiopathic ON. According to
the literature, CD54, or intercellular adhesion molecule-1

ISSN 2226-2008 OJIECEKWI MEJAYHNIA XKYPHAIT Ne 4 (189) 2024

KJITHIYHA IIPAKTHUKA

(ICAM-1), is expressed on the surface of many cell
populations and is activated by inflammatory stimuli,
playing a crucial role in the immune system, including
leukocyte adhesion to endothelium and transendothelial
migration. It is an inflammation marker, with increased
expression and release observed in a wide range of diseases
[14]. CDS is a signaling co-receptor expressed on the
surface of all T-cells and on a significant portion of B-cells;
it promotes the differentiation of T-cells into T-helper
cells, enhances the activity of natural killer cells, cytotoxic
T-cells, B-lymphocytes, and immunoglobulin secretion.
It is recommended as a target for immune intervention in
various pathologies, such as cancer, autoimmune diseases,
or infections [15]. CD25 is a subunit of the interleukin-2
receptor (IL-2Ra); it is expressed on mature and activated
T-lymphocytes, activated B-lymphocytes, natural killer
cells, monocytes, and macrophages. Itis an “early” marker of
lymphocyte activation, reflecting their ability to proliferate
and differentiate. Its levels change during inflammatory
processes of various etiologies. CD25 competes for IL-2
binding, thereby reducing immune responses mediated
by free IL-2 [16]. CD95, also known as the Fas/APO-1
antigen, belongs to the tumor necrosis factor (TNF)
receptor superfamily and is involved in inducing apoptosis.
CD?95 is an important marker of peripheral nervous system
pathology [17]. At present, researchers [18] believe that
the pathophysiology and natural course of idiopathic ON
remain insufficiently studied. Analyzing the expression
patterns of immune cell subpopulations and their genes
is essential for understanding their role and impact in the
early stages of the pathological process in ON [13, 18].

The research aims to determine the level of molecular
activation markers CD54, CD5, CD25, and CD95 on CD3+
peripheral blood lymphocytes in patients with ON and its
complications.

Materials and methods. The study was conducted in
the immunology laboratory, the functional ophthalmology
research center, and the ocular inflammatory pathology
department of the Filatov Institute of Eye Diseases and
Tissue Therapy of the National Academy of Medical
Sciences of Ukraine. Patients were divided into two groups:

Group 1: 16 patients (22 eyes) with idiopathic ON,
clinically presenting as papillitis, with disease duration
from initial symptoms to diagnosis at a median (Q25-Q75)
of 12 (7-30) days.

Group 2: 8 patients (14 eyes) with partial optic nerve
atrophy (PAON) as a result of ON, with disease duration
from initial symptoms to diagnosis at a median (Q25-Q75)
of 1080 (180-1825) days.

The characteristic features of optic nerve papillitis
included hyperemia, prominence of the optic nerve
head, poorly defined disc margins, swelling around the
disc extending into the surrounding retina, narrowed,
tortuous arteries, tense, engorged veins that “sink” into the
surrounding retina. As inflammation decreased, swelling
gradually subsided, although moderate swelling could persist
for up to three months, often on the nasal side. The optic
disc gradually changed color, becoming pale, with arteries
remaining tortuous and narrowed and veins tense. The
mean age of patients in these groups was 37.8 £+ 11.3 years.
The control group consisted of 27 healthy volunteers of
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similar age. The study implemented measures to ensure
patient safety and rights, human dignity, and ethical
standards according to the principles of the Declaration of
Helsinki, the European Convention on Human Rights, and
relevant Ukrainian laws. A written informed consent was
obtained from each patient after thoroughly explaining the
study's nature. All necessary steps were taken to maintain
data anonymity following patient consent for using data
from medical records. The laboratory research protocol was
approved by the Ethics Committee of the Filatov Institute
of Eye Diseases and Tissue Therapy (protocol No. 2, 2020).
This work is a part of the research topic No. 01220001492
(2022-2023) “Study of the efficacy of immunocorrection in
the treatment of ischemic optic neuropathy”.

Allpatientsunderwent visual acuity testing, refractometry,
intraocular pressure measurement, ophthalmoscopy with
pupil dilation, axial length measurement, biomicroscopy,
perimetry, and assessment of optic nerve electrical sensitivity
and lability using phosphene tests. Humphrey perimetry
(standard 30-2SITA; Carl Zeiss Meditec) was also conducted.
Macular and peripapillary retina areas were evaluated using
OCT (Spectralis HRA+OCT, Heidelberg Engineering). In
cases where diagnosis clarification was needed, fluorescein
angiography (FA)was performed. Patients also received
neurologist consultations, and MRI or CT brain imaging was
conducted.

Laboratory studies were conducted before treatment.
The study measured indicators of T-cell immunity (CD3+,
CD4+, CD8+, CDI16+ subpopulations) and humoral
immunity (CD19+ B-cells).

Markers of lymphocyte activation on CD3+lymphocytes
were identified using monoclonal antibodies (produced by
the Kavetsky Institute of Experimental Pathology, Oncology,
and Radiobiology) through indirect immunofiuorescence
with fluorescein isothiocyanate (FITC) according to the
established method [19].

The main stages of this method are as follows:
preparation of a lymphocyte suspension by centrifugation
(ELMI CM-6MT centrifuge, Latvia) on a Ficoll gradient
(density 1.076 g/cm?®, produced by Simesta, Ukraine);
double cell purification by centrifugation; preparation of
smears and fixation in paraformaldehyde vapor; sequential
application of specific monoclonal antibodies (MCA), rabbit
serum, and FITC to the smear. Microscopy was performed
at an objective magnification of x80 and an eyepiece
magnification of x15 (EuromexiScope microscope,
Holland). Fluorescent lymphocytes were counted on the
smear per 100 free cells. The molecular markers used in the
study were CD54, CD5, CD25, and CD95.

Statistical Analysis: Data accumulation, correction,
visualization, and systematization of the obtained results,
along with statistical analysis, were conducted using
STATISTICA 8.0 software (StatSoft.Inc). Nominal data
were described with absolute values and percentages.
Quantitative indicators were assessed according to
normal distribution with the Shapiro—Wilk test. Normally
distributed data were grouped into variation series, and
mean (M) and standard deviation (SD) were calculated.
Comparisons of mean values of normally distributed data
used the Student’s t-test, while non-normally distributed
quantitative indicators were described with the median and
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interquartile ranges(Q25-Q75) and compared using the
Mann-Whitney U-test. Spearman’s coefficient was used to
examine the strength of correlations. Statistical significance
was considered when p < 0.05.

Results. The average leukocyte count in peripheral
blood in Group 1 with acute ON was 8.5 x 10%L, with a
95% confidence interval (CI) of (7.3-9.7) x10%L, which
was 41.6% higher than in Group 2, where the count was
6.12 x 10%L with a 95% CI of (3.4-8.8) x 10°L (p=0.039).
It was also 57% higher than in the control group, which
had an average of 5.4 x 10%L with a 95% CI of (5.1-5.7) x
10%/L (p = 0.000).

The absolute lymphocyte count in peripheral blood,
presented as median (Q25-Q75), was as follows: in Group
1—2.43 (1.98-2.82) cells/uL; in Group 2 — 1.8 (1.59-2.91)
cells/uL;andinthecontrol group—1.59(1.25-1.89)cells/pL.
Comparisons showed that the absolute lymphocyte count in
Group | was higher than in the control group (p = 0.0003),
while there were no significant differences between
Groups 1 and 2.

The absolute number of CD3+ cells (cells/uL) in
peripheral blood, presented as median (Q25-Q75), was:
Group 1 — 1462 (1230-2154) cells/uL; Group 2 — 1098
(954-1517) cells/uL; and the control — 1020 (851-1124)
cells/uL. Comparison indicated that the absolute count
of CD3+ cells was higher in Group 1 than in the control
(p = 0.00014), with no significant difference between
Groups 1 and 2. Notably, the CD3+ count in Group 2 did
not differ significantly from that in the control.

The relative CD3+ cell count (%) in peripheral blood
was: Group 1 — (59.5 +7.0)%; Group 2 — (60 + 1.7)%;
control — (62.7 = 5.8)%. No significant differences were
found between the groups.

The absolute count of ICAM-1 (CD54) marker-positive
lymphocytes (cells/uL) in peripheral blood was significantly
higher in patients with ON and PAON than in the control
group — 6.7 times (p = 0.00002) and 5.9 times (p =0.0004),
respectively. The relative count of ICAM-1 (CD54) positive
lymphocytes (%) was also 3.4 times higher in these groups
than in the control group (p =0.0000) (Table 1).

The absolute count of CD25 marker-positive
lymphocytes (cells/uL) in peripheral blood of patients with
ON and PAON was 4.0 times higher (p =0.00003) than in
the control group. The relative count of lymphocytes with
this marker was also 1.9 times higher in these groups than
in the control group (p =0.0000) (Table 1).

The absolute count of CD5 marker-positive lymphocytes
(cells/uL) in peripheral blood was significantly higher in
patients with ON and PAON — 5.2 times (p = 0.00003) and
4.6 times (p = 0.002), respectively, compared to the control
group (Table 2).

The relative number of CD5-positive lymphocytes (%)
was 2.2 times higher in these groups than in the control
group (p = 0.0000) (Table 2).

The absolute number of CD95-positive lymphocytes
(cells/pL) in peripheral blood in ON and PAON patients was
significantly greater — 5.3 times (p =0.00002) and 4.9 times
(p = 0.0004), respectively, compared to the control group.

The relative number of CD95-positive lymphocytes
(%) was 2.4 times higher in these groups compared to the
control group (p = 0.0000) (Table 2).
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Table 1
Absolute (cells/pL) and relative (%) expression levels of ICAM-1 (CD54)
and CD25 markers on peripheral blood lymphocytes in patients with ON
ON Transition Control
. of ON to PAON Group
Indicator
1 2 3
N=16 N=8 N=27
CD54, (cells/uL) 761 669 113
Median (Q,.-Q,.) (494-1227) (593-1432) (87-168)
p* p, ,=0.00002; p, ,=0.0004
CD54(%), M+SD 29.2+1.7 | 28.243.8 8.542.0
pr p, , =0.0000; p, ,=0.0000
CD25, (cells/uL) 535 B 3
Median(Q,.0,) (366.990) 595 (512-1054) 136 (105-211)
r* p, ; =0.00003; p, ,=0.001
CD25 %, M+SD 19.6£5.0 21.0£1.6 10.7£2.2
pT p, ; =0.0000; p, ,=0.0000

Note: M — arithmetic mean, SD — standard deviation; N — number of patients; Median (Q25-Q75) — median, lower and upper

quartiles (25-75%);

* — Mann—Whitney U-test; T — Student’s t-test, PAON — partial atrophy of optic nerve, ON — optic neuritis.

Table 2

Absolute (cells/nL) and relative (%) expression levels of CD5 and CD95 markers
on peripheral blood lymphocytes in ON patients

ON Transition of ON Control
Indicator to PAON Group
1 2 3
N=16 N=8§ N=27
CDS5, (cells/uL) 733 641 140
Median(Q,.-Q.) (583-1069) (508-1271) (114-176)
p* p, 5 =0.00003; p, ,=0.002
CD5 (%), M+SD 23.844.5 | 23.545.5 | 10.3+2.0
p p, , =0.00003; p, ,=0.0000
CDY5 (cells/uL) 633 582 120
Median (Q,.-Q.) (619-696) (466-655) (88-227)
p* p, ,=0.00002; p, ,=0.0004
CD95%, M£=SD 22.8+4.3 | 22.842.3 | 9.6+2.8
p’ p, 5 =0.0000; p, ,=0.0000

Note: M — arithmetic mean, SD — standard deviation; N — number of patients; Median (Q25-Q75) — median, lower and upper

quartiles (25-75%);

* — Mann—Whitney U-test; T — Student’s t-test, PAON — partial atrophy of optic nerve, ON — optic neuritis.

Significant differences between ON and PAON groups
were not statistically observed in the analysis of expression
levels of all four markers.

Analyzing the correlation using Spearman rank
criterion(r), the number of CD4+ lymphocytes showed
significant correlation with all lymphocyte activation
markers, with the strongest correlation (r = 0.95) observed
with CD54 and CD5 (Table 3).

Thus, the absolute count of CD4+ T-helper cells
(cells/uL) in peripheral blood in ON patients correlates
with the expression levels (cells/uL) of markers CD54,
CD5, CD25, and CD95 on lymphocytes.

The CD8+ indicator (cells/uL), representing the absolute
count of T-suppressor/cytotoxic cells in peripheral blood,
showed correlation with the expression levels (cells/pL) of
markers CD54, CD25, and CD95 on lymphocytes, though
weaker (p <0.05) than with CD4+ (r = 0.58-0.7) (Table 3).

The CD19+ (cells/uL), representing the absolute count
of B-cells, correlated with the expression levels (cells/uL)

of markers CD54, CD25, and CD95 on lymphocytes, with
the strongest correlation observed with CD54 (1=0.84)
(Table 3).

The absolute count of natural killer cells (CD16+)
(cells/uL) had correlations with the expression levels
(cells/uL) of markers CD54, CDS5, CD25,and CD95 on
lymphocytes, with the strongest correlation observed with
CD54(Table3). Theimmunoregulatory index (CD4+/CD8+)
correlated with the expression levels (cells/uL) of markers
CD54, CD5, and CD95 on lymphocytes (Table 3).

Discussion. In our study, the number of lymphocytes
expressing the pro-inflammatory marker ICAM-1 (CD54) in
patients with ON and PAON exceeded the control group level
by 3.4-6.3 times. It is known that the concentration of soluble
ICAM-1 in cerebrospinal fluid (CSF) is elevated in patients
with demyelinating diseases and meningoencephalitis [20].
Furthermore, a significant increase in ICAM-1 in serum,
compared to normal levels, is observed in patients with optic
neuromyelitis [21]. Therefore, the observed increase in the
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Table 3
Significant Correlation Coefficients (r) for Expression Levels of Lymphocyte Activation Markers
and Immunity Indicators (absolute lymphocyte count cells/pL)
. D54 D D2 D
Indicator (cgls/sp.L) (ceﬁs/iL) (ceClls/psL) (ceClls/9p.5L)
CD4+(cells/uL) 0.95 0.95 0.7 0.87
CD8+(cells/uL) 0.7 — 0.58 0.58
CD4+/ CD8+ 0.7 0.8 — 0.73
CD16+(cells/pL) 0.88 0.87 0.66 0.77
CD19+(cells/pL) 0.84 — 0.68 0.68

number of lymphocytes expressing the pro-inflammatory
marker ICAM-1 in this study is a specific marker for ON
and PAON.

According to our data, the number of lymphocytes
expressing the autoimmune marker CD5 in ON and PAON
patients 2.2—4.9 times exceeded the control group. However,
the literature indicates that CD5 expression in patients with
optic neuritis lacks diagnostic significance [22].

We found that the number of lymphocytes expressing the
early activation marker CD25 on CD3+lymphocytes in patients
with ON and its transition to PAON exceeded the normal level
by 1.9-4.6 times, with no significant differences between
ON groups. According to the literature, induction of CD25
expression on CD4+ lymphocytes prevents autoimmune-
mediated demyelination in experimental autoimmune neuritis
[23]. Therefore, the increase in CD25-expressing lymphocytes
in ON and PAON patients may indicate activation of immune
response-suppressing mechanisms.

In idiopathic ON patients and in cases progressing to
PAON, the number of CD95-expressing CD3+ lymphocytes
exceeded the normal level by 2.4-5.1 times, possibly
reflecting enhanced processes of nervous system damage,
including optic nerve damage. Although no significant
differences were observed between ON and PAON patient
groups, there was a tendency towards a slight decrease in
CD54, CD5, and CD95 expression when comparing ON
and PAON patients, which could indicate a reduction in
inflammation intensity as ON transforms in to PAON; this

is further suggested by an increase in CD25 expression. The
expression levels (cells/uL) of CD54 and CD95 markers
on peripheral blood lymphocytes correlated strongly with
cellular immunity indicators (particularly CD4+), as well as
with B-lymphocyte levels, a measure of humoral immunity.
This demonstrates the active involvement of these markers
in immune response and ON pathogenesis. The weakest
correlation with cellular and humoral immunity indicators
was observed for CD25 expression, a marker for immune
response suppression mechanisms.

Conclusions

1. In ON patients and those with its sequelae
(progressing to PAON), the number of CD3+ lymphocytes
expressing the pro-inflammatory marker ICAM-1 (CD54)
exceeds the normal level 3.4-6.3 times; the early activation
marker CD25 exceeds the normal level 1.9-4.6 times; the
autoimmune marker CD5 exceeds the normal level 2.2—
4.9 times; and the apoptosis marker CD95 exceeds the normal
level 2.4-5.1 times. No statistically significant differences
were found between ON and PAON groups, suggesting
the persistence of a low-grade inflammatory process in the
clinical picture of optic nerve dystrophic changes.

2. In ON patients, CD54 and CD5 expression on
peripheral blood lymphocytes strongly correlates with
T-cell immunity indicators (CD4+, CD8+, CD16+) as
well as with B-lymphocyte levels (CD19+), a measure of
humoral immunity. This indicates active involvement of
these markers in the immune response and ON pathogenesis.
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At the moment, issues regarding the organization of high-quality analgesia during medical evacuation between hospital levels of medical
care remain unresolved.

The purpose of the study is to analyze the results of analgesia of the wounded with combat surgical trauma to the extremities during
treatment at the early levels of providing medical care.

Materials and methods. The results of analgesia of 100 patients with combat surgical trauma of the extremities were analyzed. Indicators
of the intensity level of pain syndrome were registered at the time of admission to the frontline hospitals (VAS1), at the time of the beginning
of interhospital transportation (VAS2), at the end of interhospital transportation (VAS3).

Results. The indicators of VAS1 were 7 points (5; 8), VAS2 — 4 points (3; 5), VAS3 — 6 points (4; 7). Analyzing the dynamics of pain
intensity level indicators, a decrease in pain level was found with a statistically significant difference between VAS1 and VAS2 (p < 0.05), as
well as an increase in pain level with a statistically significant difference between VAS2 and VAS3 (p < 0.05).

Conclusions. Regardless of the localization of the gunshot wound of the extremity and the type of perioperative analgesia, negative
dynamics of indicators of the intensity level of pain syndrome during interhospital transportation were observed. We consider the issue of
optimizing analgesia during interhospital transportation of wounded with combat surgical trauma of the extremities extremely relevant.

Keywords: combat surgical trauma, gunshot wounds to the extremities, pain.
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Merta focaizkeHHs — aHAN3 e(PEKTUBHOCTI 3HEOOICHHS TIOPAHEHHX 3 OOMOBOIO XipypriyHOI0 TPABMOIO KiHI[IBOK ITiJ] 9ac JIIKYBaHHS Ha
PaHHIX TOCHITANIBHUX PIBHSAX HaJaHHSI MeAnuHOi gonomord. IIpoananizoBano edexruBHicTs 3HeOomeHHs: 100 mopaHeHHX Ha MOMEHT Ha[-
XOJDKEHHS 110 pH(ppoHTOBOr0 MeanyHoro 3akinany (BAIL1), na mouarky mixkrocmitansHoro TpancropTyBaHHs (BAILI2) ta Ha MOMEHT 3aKiH-
YeHHS MiKrocmitansHoro TpancnopryBanHs (BAILL3). [Tokasauku BAL1 — 7 GaniB (5; 8), BALL2 — 4 6amn (3; 5), BALL3 — 6 GaniB (4; 7).
BusiBieHo 3HKeHHS piBHS 000 B quHaMini Mix 3Hadenusivu BAIIIT Ta BAIL2 (p < 0,05), a Takox MiABUILCHHS PiBHS OO0 MK 3HaYCH-
msvu BAIII2 ta BAILI3 (p < 0,05). HesanexHo Bix nokasizanii BOrHenaapHOro MOpaHeHHs KiHI[IBKH Ta BUIY NepionepariiiHoro 3He00IeHH,
criocTepiranach HeraTHBHA JWHAMiKa TIOKA3HUKIB PiBHS OO0 il YaC MiXKTOCIITaIbHOTO TPAHCTIOPTYBAHHS. AKTyaJIbHIUM MUTAHHSAM € OITH-
Mi3allist 3He00JIEHHS MOPAHEHUX Mijl YaC MIKTOCIIITaIbHOTO TPAHCIOPTYBaHHSL.
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Introduction. Today in Ukraine, combat surgical
trauma is a significant issue among both military personnel
and civilians [1]. According to many studies, during
the military conflicts of the early 21 century, gunshot
wounds to the extremities accounted for more than 55%
of the wounded in the structure of combat surgical trauma
[2]. Thus, the issue of treating gunshot wounds to the
extremities occupies a central place in military surgery [3].

Pain management and effectiveness control of analgesia
during wartime are integral parts of the treatment and care
provided to the wounded [4]. Reducing pain is one of the
key tasks to improve the quality of life of those who survive
gunshot wounds [5]. However, as noted in the study by
scientists from United Kingdom (2011), throughout the armed
conflicts of the 20th century, the primary goal of military
medicine was to ensure effective triage of the wounded, and
pain management was not given significant attention [6].
Although early treatment of pain has been well established to
improve post-injury outcomes, inadequate analgesia leads to
increased rates of post-traumatic stress disorder [7].

Providing medical assistance to those wounded with
combat surgical trauma in front-line medical facilities
requires action in combat conditions and readiness for
the potential mass influx of injured individuals, as it
is known that sanitary losses are distributed unevenly
both territorially and temporally [8]. In this regard, the
most questions about organizing anesthesiological care
arise at the second level of medical care provision and
during subsequent medical evacuation between hospital
levels of medical care. Anesthesiologists face strict time
constraints, requiring optimization of emergency measures
algorithms in accordance with the actual capabilities of the
anesthesiology management [9].

The choice of anesthesia method during primary
surgical debridement of gunshot wounds and options for
postoperative analgesia, directly depend on the strategy
for providing surgical care, as the timing, scope, and
sequence of surgical interventions can be particularly
challenging in cases of mass casualties [10]. Effective
analgesia during medical evacuation is considered one of
the critical tasks for improving the condition of patients
with combat surgical trauma [11]. However, the specifics
of pain management for those wounded with combat
surgical trauma during transportation from the second level
of medical care to subsequent hospital levels are sparsely
covered in scientific literature. In a study of Kuchyn YuL
et al. (2022), the results of pain management in 280 the
wounded with combat surgical trauma to the extremities
were analyzed, which showed that during admission to the
second level of medical care, pain intensity ranged from
8 to 9 points on the VAS (Visual Analog Scale), while upon
arrival at a military mobile hospital, pain intensity ranged
from 6 to 7 points on the VAS. Thus, there was an observed
lack of pain control and low effectiveness in pain treatment
strategies during medical evacuation [12].

The Aim of the Study. Analysis of the effectiveness of
analgesia for the wounded with combat surgical trauma of
the extremities, during treatment in the conditions of front-
line hospitals and during interhospital medical evacuation.

Materials and methods. The study was conducted
in compliance with the principles and guidelines of the
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Helsinki Declaration on research involving human subjects.
The research protocol was approved by the Bioethics
Committee of Odesa National Medical University (Protocol
No. 18; December 6,2023). The study was performed as part
of the research work by the Department of Anesthesiology,
Intensive Care and Emergency Medicine “Improvement of
methods of anesthetic management and intensive therapy
during surgical interventions and critical conditions”
(No. 0124U002183).

It is a retrospective study. The results of analgesia for
100 patients with isolated combat surgical trauma to one
extremity were analyzed during treatment in frontline
hospitals of the secondary care and during medical
evacuation to medical facilities of subsequent levels of
hospital care. In the period from July 2023 to January 2024,
in different medical institutions (Izyum, Kharkiv, Mykolaiv,
Odesa), examinations were conducted and accompanying
medical documentation was analysed for the wounded with
combat surgical trauma of the extremities, admitted from
frontline hospitals.

According to the location of the gunshot wound to
the extremity, two patient groups were formed. Group 1
included 50 patients with isolated combat surgical trauma
to the upper extremity (n = 50), who received various
perioperative pain relief schemes during the stages of
medical evacuation. Group 2 included 50 patients with
isolated combat surgical trauma to the lower extremity (n
= 50), who also received various perioperative pain relief
schemes during the stages of medical evacuation. Inclusion
criteria for the study groups were: the patient’s consent
to participate in the investigation and a gunshot wound
localized to only one extremity (upper extremity —no higher
than the upper third of the arm, lower extremity — no higher
than the knee joint). Gunshot wounds to the shoulder were
observed in 18 patients, to the forearm — in 26 patients, to
the hand — in 6 patients, to the lower leg — in 31 patients,
and to the foot —in 19 patients.

Taking into account that the “Primary Medical Record”
(Form No. 100) lacks a section for pain level assessment,
there was no documented information on pain levels
at previous stages of medical care. Thus, pain intensity
assessment was conducted through a patient survey. After
explaining the purpose of the survey, patients were asked
to retrospectively self-assess their pain intensity level
at previous stages of medical care and during medical
evacuation. A ten-point Visual Analog Scale (VAS) was
used for self-assessment of pain intensity.

Pain intensity levels were recorded at three stages: Stage
1 — upon admission to the frontline medical institution
(VAS1); Stage 2 — at the beginning of interhospital
transportation (VAS2); Stage 3 — at the end of interhospital
transportation (VAS3).

Pursuant to the accompanying medical documentation,
the following parameters were recorded: patient’s age,
location of the gunshot wound on the extremity, list of
analgesic medications used at pre-hospital care stages,
type of surgical intervention, type of perioperative pain
management, and hemoglobin level (HGB) during the stay
at the frontline medical facility.

Patient characteristics by anthropometric indicators and
hemoglobin levels is presented in Table 1.
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Table 1
Characteristics of patients according
to anthropometric parameters and hemoglobin level

Parameter | Group 1 (n=50) | Group 2 (n=50) P
Age (years)
M+o 353+95 37.4+8.7 0.26"
Height (m)
M=o 1.78 £0.07 1.77 £0.07 0.46"
Weight (kg)
Me (Q,-Q.) |  71.5(69; 82) 74.5 (68;83) | 0.83"
BMI (kg/m?)
Me (Q,.-Q,.) | 23.0(22.0;22.7) | 23.3(22.5;26.1) | 0.19"
HGB (g/L)
Me (Q,-Q,) | 138(132; 145) 130 (116; 142) 0.08"
Note: * — the Student’s t-test was used to determine the

significance level of differences between groups; ™ — the Mann-
Whitney U-test was used to determine the significance level of
differences between groups; BMI — Body Mass Index.

Patients in the study groups did not statistically differ
by age (p = 0.26), height (p = 0.46), weight (p = 0.83), BMI
(p=10.19) and HGB (p = 0.08).

A characterization of the patients by type of pre-hospital
analgesia, surgical interventions, anesthetic support and
postoperative analgesia (including during interhospital
transportation) is presented in Table 2.

Table 2
General characteristics of patients by type
of pre-hospital analgesia, surgical interventions,
anesthetic support and postoperative analgesia
(including during interhospital transportation)

Group | Group Total,

Parameter 1 2 |n=100 (%):| P
Type of pre-hospital
analgesia: 0.54
Opiate + NSAID 23 20 43 (43%) ’
NSAID 27 30 57 (57%)
Type of surgical
interventions:
Extremity amputation 6 8 15 (15%) 024
External fixation of the ’
fracture 4 9 13 (13%)
Surgical debridement 40 33 73 (73%)
Type of anesthetic
support:
General anesthesia + MV 17 9 26 (26%)
General anesthesia 0.06
without MV 24 23 47 (47%)
Local infiltration
anesthesia 9 18 27 (27%)
Postoperative
analgesia: 023
Opiates + NSAID 20 26 46 (46%) ’
NSAID 30 24 54 (54%)
Analgesia during
interhospital
transportation: 0.75
Opiates + NSAID 7 7 14 (14%) ’
NSAID 12 9 21 (21%)
Without analgesia 31 34 65 (65%)

Note: Pearson’s y*-test was used to assess the incidence of
events between groups; NSAID — non-steroidal anti-inflammatory
drugs; MV — mechanical ventilation.

48

Statistical analysis was conducted using Statistica for
Windows, version 12.6. The normality of data distribution
was checked using the Shapiro-Wilk test. In cases of normal
distribution, results are presented as arithmetic mean +
standard deviation (M + c), and the Student’s t-test was used
to determine the significance level of differences between
groups. When the null hypothesis of normal distribution
was rejected, results are presented as the median (Me)
with 25th and 75th percentiles (Q25-Q75), and the Mann-
Whitney U-test was used to determine the significance level
of differences between groups. For assessing the significance
of changes in dependent variables over time, the Wilcoxon
W-test was used. Pearson’s y’-test was used to assess the
incidence of events between groups. A significance level of
p < 0.05 was considered statistically significant.

Results and their Discussion. A comparative analysis
of pain intensity levels between patients in Group 1 and
Group 2 is presented in Table 3.

Table 3
Comparative analysis of pain intensity levels between
patients in Group 1 and Group 2

Parameter Group 1 (n=50) | Group 2 (n=50) p
VASI (points) 054
Me (Q,-Q,) 7(58) 7(58)
VAS?2 (points) 033
Me (Q,-Q,) 4(3;5) 4(3;5)
VAS3 (points) 0.60
Me (Q,-Q,) 647 5@

Note: the Mann-Whitney U-test was used to determine the
significance level of differences between groups.

All patients included in the study reported the presence
of pain syndrome upon admission to the frontline medical
facility at the second level of medical care. 37 patients
(15 from Group | and 22 from Group 2) rated their pain
intensity between 4 and 6 points on the VAS. 63 patients
(35 from Group 1 and 28 from Group 2) reported a pain
intensity level between 7 and 9 points on the VAS. The
VASTI values for all patients in the study were Me = 7 points
(5; 8). For Group 1, VAS1 values were Me = 7 points (5; 8).
For Group 2, VAS1 values were Me = 7 points (5; 8). No
statistically significant difference in VAS1 values was
found between patients in Group 1 and Group 2 (p = 0.54).

Atthebeginning of medical evacuation from the frontline
medical facility to next-level medical facilities, all patients
reported a decrease in pain intensity. 33 patients (15 from
Group | and 18 from Group 2) rated their pain intensity
between 1 and 3 points on the VAS. 67 patients (35 from
Group 1 and 32 from Group 2) rated their pain intensity
between 4 and 6 points on the VAS. VAS2 values for all
patients in the study were Me = 4 points (3; 5). For Group 1,
VAS2 values were Me = 4 points (3; 5). For Group 2,
VAS?2 values were Me = 4 points (3; 5). No statistically
significant difference in VAS2 values was found between
patients in Group | and Group 2 (p = 0.33).

At the end of interhospital transportation, patients from
both groups reported an increase in pain compared to their
pain levels at the beginning of transportation. 17 patients
(11 from Group 1 and 6 from Group 2) rated their pain
intensity between 1 and 3 points on the VAS. 54 patients
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(23 from Group 1 and 31 from Group 2) rated their pain
intensity between 4 and 6 points on the VAS. 29 patients
(16 from Group 1 and 13 from Group 2) rated their pain
intensity between 7 and 9 points on the VAS. VAS3 values
for all patients in the study were Me = 6 points (4; 7). For
Group 1, VAS3 values were Me =6 points (4; 7). For Group 2,
VAS3 values were Me = 5 points (4; 7). No statistically
significant difference in VAS3 values was found between
patients in Group 1 and Group 2 (p = 0.60).

A comparative analysis of dynamic pain intensity
indicators among the study groups is presented in Table 4
and Figure 1.

Table 4
Comparative analysis of dynamic pain intensity
indicators among the study groups

Parameter Rese(?liclllogioup P

VASI (points)

Me (Q,-Q,) 7(58)

VAS2 (points) p,,<0.05

Me (Q,-Q,) 43;5) p.;<0.05
. p,,<0.05

VAS3 (points)

Me (Q,-Q,)) 6(4,7)

Note: the Wilcoxon W-test was used to determine the significance
of differences in dynamic indicators; p,, indicates significance
between VAS1 and VAS2; p, . indicates significance between VASI
and VAS3; p, . indicates significance between VAS2 and VAS3.

Analyzing the dynamics of pain intensity levels in the
wounded, a statistically significant reduction in pain was
observed between VAS1 and VAS2 values (p <0.05). These
findings may reflect the relative effectiveness of the selected
pain management approaches in frontline hospitals at the
second level of medical care. However, the main reason
for improved condition, as reported by patients, was the
transition from high-risk combat conditions to the relative
calm of a medical facility. Nonetheless, there remains a
need for pain management optimization, as 67% of patients
reported a pain intensity level of more than 3 points on the
VAS at the start of interhospital transportation.

10
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A statistically significant increase in pain intensity
was observed between VAS2 and VAS3 (p < 0.05). These
findings may indicate low effectiveness of pain management
during interhospital transportation, as 54% of patients rated
their pain above 3 points on the VAS, and 29% rated it
above 6 points. Patients reported that the main cause of
worsening condition was increased pain during transport
movement, especially due to maneuvers and travel over
damaged roads. Optimization of pain management during
interhospital transportation, considering these factors, is
thus highly relevant.

Patients included in the study groups differed in terms
of the location of gunshot wounds to the extremity, and they
received various combinations of analgesic medications at
pre-hospital levels of care, in the postoperative period, and
during interhospital transportation. Accordingly, an analysis of
pain intensity dynamics during transportation was conducted
for each category of patients within the study groups.

Among patients with gunshot wounds to the shoulder,
VAS?2 values were Me = 5 points (4; 5), and VAS3 values
were Me = 6 points (6; 7). Among patients with gunshot
wounds to the forearm, VAS2 values were Me = 4 points
(4; 5) and VAS3 values were Me = 6 points (5; 7). Among
patients with gunshot wounds to the hand, VAS2 values
were Me = 2 points (2; 3) and VAS3 values were Me =
3 points (3; 3). Among patients with gunshot wounds to
the lower leg, VAS2 values were Me = 4 points (3; 5) and
VAS3 values were Me = 6 points (4; 7). Among patients
with gunshot wounds to the foot, VAS2 values were Me =
3 points (3; 4) and VAS3 values were Me = 5 points
(4; 6). A statistically significant difference between VAS2
and VAS3 values (p < 0.05) was found in all patients,
regardless of the location of the extremity gunshot wound.

For patients receiving narcotic analgesics during the
study stages, VAS2 values were Me = 4.5 points (4; 5), and
VAS3 values were Me = 6 points (5; 7). For those who did
not receive narcotic analgesics, VAS2 values were Me =
3 points (2; 4) and VAS3 values were Me = 4 points
(3; 5). A statistically significant difference between VAS2 and
VAS3 values (p < 0.05) was found in all patients, regardless
of the type of analgesia administered during the study.

| I

| I

O Median
[ 25%-75%

VAS1 VAS2

VAS3 T Min.-Max.

Fig. 1. Comparative analysis of dynamic pain intensity indicators among
the study groups
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These results may indicate that, regardless of the
location of extremity gunshot wounds and types of
perioperative analgesia, pain intensity levels showed a
negative trend during interhospital transportation due
to the low effectiveness of the chosen pain management
methods. The need to optimize pain management during
interhospital transportation for the wounded with combat
surgical trauma of the extremities is thus highly relevant.

Conclusions

I. In the wounded with combat surgical trauma of
the extremities, upon admission to front-line hospitals,
a high level of pain intensity was observed with values
of Me = 7 points (5; 8) according to VAS.

2. The wounded with combat surgical trauma of the
extremities had a positive change in pain intensity levels,
reaching Me = 4 points (3; 5) on the VAS, during their stay
in frontline hospitals. Patients attributed this improvement

to the transition from dangerous conditions to the relative
calm of the medical facility.

3. During interhospital transportation, the wounded
with combat surgical trauma of the extremities had negative
changes in pain intensity levels, with values reaching Me =
6 points (4; 7) on the VAS. Patients reported that the main
cause of worsening condition was increased pain during
transport movement, especially due to maneuvers and
travel over bad roads.

4. Regardless of the location of extremity gunshot
wounds and types of perioperative analgesia, pain intensity
levels showed a negative trend during interhospital
transportation due to the low effectiveness of the chosen
pain management methods.

5. We consider the issue of optimizing analgesia during
interhospital transportation of the wounded with combat
surgical trauma to the extremities to be extremely relevant.
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The study aims to evaluate the role of the DHEA-S (dehydroepiandrosterone) as an indicator of female sexual dysfunction (FSD), in
hypoandrogenism and endometriosis in women of reproductive age.

Materials and methods. Totally, 215 women of reproductive age were included in the study and were divided into 3 groups: Group A
(n=114) — women with early pregnancy loss in the anamnesis with/without FSD; Group B (n=77) — women with FSD and hypoandrogenism
with/without endometriosis; Group C (n=24, control) — healthy women. DHEA-S, free testosterone (fT), and estradiol levels were evaluated.
The steroid hormones blood tests were conducted on the 5th to 7th day of the physiological or induced menstrual cycle.

Results. DHEA-S levels in group A women with FSD, corresponded to its deficit and were statistically significantly lower than those without
FSD (p <0.001). In women with FSD, estradiol levels were statistically significantly lower (deficiency) vs. without FSD (normal ranges), p<0.001.
The median levels of fT in group A without FSD were at optimal ranges, while with FSD, they were at deficiency ranges, p<0.001. Levels of fT
statistically significantly correlated with DHEA-S (r=0.32; p=0.004), which was also confirmed by linear regression (adjR*= 0.087; p=0.005). In
Group B women with FSD +/- endometriosis, a significant difference in estradiol, fT, and DHEA-S values was not found: p=0.24, p=0.05, and
p=0.05 respectively. In both subgroups, the average hormone values corresponded to: estradiol, fT — deficiency; DHEA-S — deficit.

Conclusions. The presence of FSD in isolated and combined forms with endometriosis is accompanied by a deficiency of estradiol,
free testosterone and a deficiency of DHEA-S, which is clinically accompanied by a change in the structure of the mucous membranes,
hypolubrication and dyspareunia. The diagnosis of androgen deficiency in women is of clinical importance, since the restoration of the
physiological level of androgens is important for the prevention and treatment of miscarriage and disorders of a woman’s sexual health.

Key words: dehydroepiandrosterone, testosterone, female sexual dysfunction, endometriosis.
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Mera ocutizkenHst — oniHuTU poib Aeriapoenianapoctepona (AI'EA-C) sk inaukaropa sxinouoi cexcyansHoi pucdynkuii (QKCL), mpu
TiMoaHAPOreHil, EeHOMETPHO31 y KIHOK PEIPOTYKTUBHOTO BiKy. YCHOTO B JAOCIIKEHHS Oy/0 BKIIOYEHO 215 jKIHOK PENpofyKTHBHOTO BIKY,
sIKi Oynu po3noziieni Ha 3 rpynu: rpyna A (n=114) — XiHKH 3 paHHBOIO BTPATOIO BariTHOCTI B aHamHue31 3/6e3 JKC/I; rpyna B (n=77) — xinku
3 J)KC/I rinoanporewieto 3/6e3 engomerpiozom; rpyna C (n=24, KOHTPOJIb) — 310POBI JKIHKH.

Pesynbratu. Pisens JAI'EA-C y xinox rpymu A 3 XKC/ Bigmosimas #oro aedinuty Ta OyB HWKYMM HOPIBHSHO 3 kiHKamu Oe3 XKC/I
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B Mexkax aedinuty, p<0,001.

BucnoBku. /liarHOCTHKa aHAPOT€HHOT HEAOCTATHOCTI Y XKIHOK Ma€ KIiHIYHE 3HAYEHHS, OCKITbKHU BiTHOBICHHS (i310I0TT4HOTO PiBHS
QHZIPOTEeHIB BOXKIINBE TS MPO(UIAKTUKHY Ta JIKYBaHHS HEBHHOINTYBAHHS BAariTHOCTI Ta PO3NIaJiB CEKCYaTbHOTO 370POB’S KIHKH.
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Introduction. Testosterone is traditionally believed to
be the hormone that determines fertile women’s “reproduc-
tive health”. This statement is not entirely accurate. Many
authors suggest that dehydroepiandrosterone (DHEA) and
its sulfate (DHEA-S) are the most common steroids and
play a crucial role in both men’s and women’s hormonal
homeostasis as precursors of testosterone synthesis. To
date, the physiological role of dehydroepiandrosterone
(DHEA-S) has been poorly studied [1]. No specific high-af-
finity physiological DHEA receptor was identified [2].

Steroidogenesis in the human body is an enzyme-asso-
ciated process [3] (Figure 1).

DHEA is secreted by the adrenal glands and metabo-
lizes in the brain, liver, kidneys, and gonads, to 5-andros-
tene-3f3,17B-diol, 4-androstene-3,17-dione, testosterone,
estrogen, and other biologically active steroids depending
on the tissue [4]. DHEA is considered not only as a poten-
tial androgen but also a depo for all sex hormones [5].

The DHEA mostly circulates in the blood in the sulfated
form (DHEA-S) and is freely interconverted by extra-ad-
renal sulfotransferase and sulfatase activity [6]. More than
30% of total androgen in men and more than 90% of estro-
gen in postmenopausal women are formed due to periph-
eral conversion of DHEA to DHEA-S [4].

In addition, in the brain, DHEA and/or its metabolites
may act as neurosteroids through membrane receptors such
as gamma-aminobutyric acid alpha and N-methyl-D aspar-
tate receptors or are thought to interact with the peroxisome
proliferator-activated receptor (PPARa), pregnane. The X
receptor, androstanol, or estrogen receptor beta have central
and metabolic effects [7; 8]. Studies have shown a role for
DHEA in the immune system or in improving the immune
response with aging, but no clinical outcome studies have
been reported [9].

Levels of DHEA and DHEA-S in plasma depend on
age, physiological status, and genetics [10; 11]. Secretion
of DHEA and its sulfate progressively increases during
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adrenarche in children of both genders [6]. The leading
role of DHEA in the development of adrenarche has been
established It is responsible for the pubic and axillary hair
growth, development and maintenance of immune compe-
tence and brain maturation [12]. Its maximum values are
noted at the age of 20 to 30 years and significantly decrease
to 20% at the age of 70 years and to 5% — at the age of
85-90 years [6].

Recently, interest in DHEA has been driven by its benefi-
cial effects on women’s health [6]. A decrease in the level of
DHEA and DHEA-S in blood serum during aging leads to a
decrease in the formation of powerful androgens and estro-
gens in peripheral tissues, which are believed to be involved in
the pathogenesis of some age-related diseases [13; 14].

In our opinion, studies of the relationship between
DHEA and mortality in disabled women of the older age
group turned out to be interesting. The researchers investi-
gated the relationship between serum DHEA-S levels and
5-year mortality in a cohort of 539 disabled women aged
65—-100 who participated in the Women’s Health and Aging
I (WHAS 1) study. The Cox proportional hazard model
was used in the work, which made it possible to calculate
mortality risks, adjusted for many parameters, for DHEA-S
quartiles, and continuously for DHEA-S, considering
the nonlinear relationship [14]. The researchers found a
U-shaped relationship between the level of DHEA-S and
mortality. After adjustment for multiple covariates, women
in the upper and lower quartiles of the DHEA-S had more
than 2-fold higher 5-year mortality than those in the mid-
dle quartiles (HR 2.15; 95% CI 1.17-3, 98 for the upper
quartile and 2.05% CI, 1.27-3.32 for the lower quartile,
each compared with the third quartile). Women with higher
levels of DHEA-S tended to have higher mortality from
cancer, while those with lower levels of DHEA-S tended to
have higher mortality from cardiovascular disease [13; 15].

Considering such interesting and multifaceted effects of
DHEA on the steroid environment of the human body, we
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Fig. 1. Scheme of the stages of cholesterol metabolism in steroidogenesis: the main enzymes and stages of the
conversion of cholesterol to DHEA-S and androstenedione to testosterone and estradiol in the adrenal gland;
CYP (cytochrome 450); HSD (hydroxysteroid dehydrogenase), steroid Sa-reductase [3]
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with early pregnancy loss with FSD + hypoandrogenism
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Fig. 2. Design of the study — patients grouping in the study (FSD — female sexual dysfunction)

Table 1
Referral levels of studied hormones
Parameter, U (CI) Normal Deficit Deficiency Optimal
DHEA-S, mg/dL 280-500 <150 150-280 -
fT, pg/mL 0.5—42 <0.5 0.5-1.5 1.5-3.8
Estradiol, pg/mL 19.5-144.2 19-30 30-70 80-110

Note! DHEA-S — Dehydroepiandrosterone sulfate; fT — free testosterone

monitored the indicators of DHEA-S in such conditions,
which were clinically accompanied by hypolubrication,
decreased libido, as the main markers of female sexual dys-
function in the fertile age.

The study aims to evaluate the role of the DHEA-S
as an indicator of female sexual dysfunction (FSD), and
hypoandrogenism in reproductive-age women.

Materials and methods.

Study Design and Population.

Study Design — a cohort prospective a single-center.

The study was performed in the Ukrainian Scientific
and Practical Center of Endocrine Surgery, Transplantation
of Endocrine Organs and Tissues of the Ministry of Health
of Ukraine in 2021-2024.

Totally, 215 reproductive-age women were included
in the study and were divided into 3 groups: Group A
(n=114) — women with early pregnancy loss in the anam-
nesis (subgroup Al (n=78) — with FSD and subgroup All
(n=36) — without FSD); Group B (n=77) — women with
FSD (subgroup BI (n=50) — hypoandrogenism with endo-
metriosis, subgroup BII (n=27) — hypoandrogenism with-
out endometriosis; Group C (n=24, control) — healthy
women (Figure 2).

Inclusion criteria for Group A: women of reproduc-
tive age (1845 years), early pregnancy loss in the anam-
nesis, FSD, hypoandrogenism (free testosterone < 1.5 pg/
mL), informed consent.

Inclusion criteria for Group B: women of reproduc-
tive age (18-45 years), FSD, hypoandrogenism (free tes-
tosterone < 1.5 pg/mL), confirmed endometriosis, informed
consent.

ISSN 2226-2008 OJIECEKWI MEJAYHNIA XKYPHAIT Ne 4 (189) 2024

Non-Inclusion criteria: malignant oncogynecological
pathology in anamnesis or at the moment of study, malig-
nant extragynecological oncopathology in anamnesis or at
the moment of the study, acute gynecological infections at
the moment of study.

Exclusion criteria: refusal of the patient to participate
in the study at any stage, the impossibility of follow-up.

The primary endpoints: levels of DHEA-S.

The secondary endpoints: levels of free testosterone
(fT), estradiol.

Female Sexual Dysfunction Assessment.

Female Sexual Dysfunction was diagnosed with the
Female Sexual Dysfunction Index (FSDI) Questionnaire
Calculator — Female Sexual Dysfunction was present if
FSDI Score was < 26.55 (https://www.thecalculator.co/
health/Female-Sexual-Function-Index-(FSFI)-Question-
naire-Calculator-949.html).

Biochemical Measurements.

The steroid hormones blood tests were conducted on
the Sth to 7th day of the physiological or induced menstrual
cycle. Hormone levels were measured by immunochem-
iluminescent assay (Access analyzer-Beckman Coulter,
USA). Referral levels are in Table 1.

Statistical Analysis.

Statistical analysis was processed using a specialized
package of statistical program SPSS 25.0 (StatSoft Inc.,
USA). Methods of non-parametric statistics were used for
statistical processing of the obtained data, since the distri-
bution of values of the majority of indicators differed from
the normal one. Median with 25% and 75% (Me [QI; QIII])
was used to value a data set. The Mann-IWhitney U-test
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was used to assess the statistical significance of the differ-
ence in the two independent groups. A statistically signifi-
cant difference between the data was considered at a prob-
ability of validity of the null hypothesis of less than 5%
(p<0.05). Kruskal-Wallis test with Bonferroni correction
was used for multiple comparisons of independent sam-
ples. A statistically significant difference between them was
considered at p < 0.0085. Spearman’s coefficient was used
for correlation analysis. A statistically significant difference
between the data was considered as p<0.05.

Ethical standards. The study was approved by the
Ethics Committee of the Ukrainian Scientific and Practical
Center of Endocrine Surgery, Transplantation of Endocrine
Organs and Tissues of the MoH of Ukraine (Protocol No.
19 from March 22nd, 2021). The study was performed fol-
lowing the principles of biomedical ethics — the European
Convention on Human Rights, the European Convention
“On the Protection of Human Rights and Dignity in Con-
nection with the Use of Advances in Biology and Medi-
cine”, the Constitution of Ukraine, and the current Health
Care legislation of Ukraine.

Results. The hormone levels in Group A women are
presented in Table 2.

Evaluating the DHEA-S in women with FSD and
early pregnancy loss in the anamnesis (Group Al) com-
pared to women without FSD (Group All), we revealed
that this indicator had a statistically significant difference
(p <0.001). In Group Al median values of DHEA-S corre-
sponded to its deficit and in Group AII — to normal ranges.

Testing of the estradiol level in the studied A subgroups
showed that in women with FSD and early pregnancy loss,
its levels were statistically significantly lower (deficiency)
vs. without FSD (normal ranges), p<0.001.

The median levels of fT in Group AIl were at optimal
ranges, while in Group Al, they were at deficiency ranges,
p<0.001.

Further correlative analysis (Spearman’s coefficient)
showed that fT levels statistically significantly correlated
with DHEA-S (r=0.32; p=0.004). A statistically significant
correlation between estradiol levels and DHEA-S was not
revealed (r=0.14; p=0.209).

Linear regression confirmed a statistically significant
correlation between fT levels and DHEA-S (adjR?= 0.087;

p=0.005), i.e. decreasing fT levels correlates with decreas-
ing DHEA-S.

The hormone levels in groups B and Group C women
are presented in Table 3.

Analyzing (Kruskal-IWallis test) results of hormones
tests in groups B and C, a statistically significant differ-
ence was revealed between the groups in all parameters,
p<0.001. However, a posteriori analysis (Mann-1Whit-
ney test) showed no statistically significant difference in
estradiol, fT, and DHEA-S values between subgroups B:
p=0.24, p=0.05, and p=0.05 respectively. Moreover, in both
subgroups, the average values of the studied indicators cor-
responded to: estradiol, fT — deficiency; DHEA-S — deficit.
Whereas in the healthy women group, these indicators cor-
responded to the normal values and were statistically sig-
nificantly higher vs. subgroups BI and BII (Mann-IWhitney
test) — p<0.001, p<0.001, and p<0.001, respectively.

Correlation analysis didn’t show a statistically signifi-
cant correlation between DHEA-S levels and fT, estradiol in
both groups B: Group BI — DHEA-S and fT r=0.095, p=0.51;
DHEA-S and estradiol r = -0.18, p=0.23; Group BIl - DHEA-S
and {T r=0.24, p=0.23; DHEA-S and estradiol r =-0.18, p=0.36.

Discussion. There is a hypothesis of antagonism
between cortisol (stress hormone) and DHEA-S. It is
believed that DHEA counteracts the action of cortisol
and produces a real anti-cortisol effect. The decrease in
DHEA-S may be associated with depression, anxiety, and
hypercortisolemia [10; 16].

The obtained data in our study may indicate that the
presence of FSD in women with early pregnancy loss was
associated with hypoandrogenism, first of all, caused by
decreased levels of DHEA-S, which is a prehormone of tes-
tosterone. Thus, deficit or deficiency of DHEA-S can be one
of the clinical factors of unfavorable gestational prognosis
in women with early pregnancy loss and hypoandrogenism.
Women with FSD associated with hypoandrogenism in our
study had anxiety-depressive conditions which could be pro-
voked by stress factors and may leaded to pregnancy fails. In
our opinion, management of such category women should
be directed to primary correction of DHEA-S levels. How-
ever, further research should be conducted to confirm such
a causal correlation. Whereas for women with normal hor-
monal parameters and the absence of FSD, we suggest con-

Table 2
Average values of hormone levels in women of Group AI and Group AII
Group Al Group AIL
Parameter (n=78) (n=36) p-value
DHEA-S 51.20 [37.35; 54.33] 342.15 [302.55; 397.35] <0.001
fT 1.20 [0.70, 1.30] 3.40 [2.95, 3.90] <0.001
Estradiol 33.85[32.40; 36.80] 111.70[98.23; 119.18] <0.001
Note! Average values are presented as Me [QI; QIII]; groups were compared with Mann-Whitney U-test
Table 3
Average values of hormone levels in women of Groups B and Group C
Group BI Group BII Group C ~
Parameter (n=50) (n=27) (n=24) p-value
DHEA-S 57.65[52.2; 66.33] 45.9[41.1; 65.9] 339.6 [294.7; 393.1] <0.001
T 1.1[0.9; 1.4] 0.9[0.9; 1.1] 3.1[2.9;3.2] <0.001
Estradiol 47.6 [45.3; 51.2] 46.9 [45.2; 48.9] 92.2[89.5; 98.3] <0.001

Note! Average values are presented as Me [QI; QIII]; groups were compared with Kruskal-1Wallis test
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tinuing the diagnostic search to identify the causes of early
pregnancy loss with an emphasis on a hidden infectious fac-
tor. Moreover, despite the absence of a correlation between
DHEA-S levels and fT, estradiol in women with FSD +/-
endometriosis, a clinical manifestation of FSD was associ-
ated with hormonal disbalance caused by the deficiency of
DHEA-S. Further research with a larger sample should be
conducted to prove the hypothesis of DHEA-S deficit influ-
ence on FSD manifestation in reproductive-age women.

Therefore, we join the opinion of other researchers,
who assign a prominent place in the steroid homeostasis of
women precisely to the indicators of DHEA and its sulfate.
Undoubtedly, the secretion of DHEA-S is mainly under
the control of the hypothalamus/pituitary, stimulated by
ACTH, but its secretion is modulated by other hormones
such as estradiol, prolactin, and IGF-1 [17].

Conclusions

1. Hypoandrogenism with a deficiency of dehydroepian-
drosterone and free testosterone contributes to disruption of the
process of early gestation due to secondary estrogen deficiency.

2. The presence of FSD in isolated and combined
forms with endometriosis is accompanied by a deficiency

KJITHIYHA IIPAKTHUKA

of estradiol, free testosterone and a deficiency of DHEA-S,
which is clinically accompanied by a change in the struc-
ture of the mucous membranes, hypolubrication and dys-
pareunia.

3. The diagnosis of androgen deficiency in women is
of clinical importance, since the restoration of the physio-
logical level of androgens is important for the prevention
and treatment of miscarriage and disorders of a woman’s
sexual health.
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gen deficiency” (No. 01220001153, 2021-2024).
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Inflammatory periodontal diseases are an important and actual problem in dentistry, among which the leading place is occupied by
generalized periodontitis — the most severe lesion of periodons, which is characterized by a massive prevalence in the population.

The aim of the work was to investigate, based on a review of literary sources, modern views on the role of the immune system and its
humoral link in the pathogenesis of inflammatory processes in the periodontium.

Materials and methods. A literature review was conducted using PubMed, Web of Science, SCOPUS, Google Scholar up to April 2024.
There was no restriction on the date of publication or language.

Results and discussion.

During destructive-inflammatory processes in the periodontal complex, an increase in the level of immunoglobulins is observed, which is
the result of pronounced antigenic stimulation with the spread of bacterial invasion under the gums. There is an active synthesis of antibodies
followed by their transudation from the bloodstream into the gingival fluid. Violation of immune homeostasis observed in periodontitis is
manifested by quantitative and qualitative changes in T- and B-lymphocytes, as well as increased synthesis of autoantibodies that initiate and
maintain inflammation. Different types of white blood cells, known as leukocytes, actively contribute to the inflammatory process and tissue
damage within the periodontal complex. Among these, key players include neutrophils, monocytes/macrophages, and lymphocytes. When
activated by microorganisms, monocytes and macrophages produce a series of cytokines, triggering an imbalance between pro-inflammatory
and anti-inflammatory responses. This imbalance ultimately leads to tissue resorption, as previously mentioned.

Conclusions. Immunopathological processes are of great importance in the formation and progression of inflammatory diseases of the
periodontal complex, and their course depends on disorders in the specific and non-specific links of innate and adaptive immunity.

Key words: periodontitis, oral mucosa, cytokines, immunoglobulins, periodontal disease, immunity, neutrophils.
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POJIb IMYHHOI JIAHKHW B MATOTEHE3I 3AITAJTbHAX ITPOIIECIB Y ITAPOJOHTI

Tepnoninbcokuil HayioHanvHuii meduynuil yHisepcumem imeni 1. A. Topbauescokoeo Minicmepcmea oxopoHu 300pos’s Ykpaiuu,
Tepuonins, Yrpaina

3aXBOPIOBAHHS MAPOJIOHTA XapaKTEPH3YIOThCS BEIMKHM IIOMIMPEHHSM Cepeil HACEICHHs, HE3BOPOTHICTIO PO3BHUTKY, NPOTPECYIOUHM
nepediroM 3amaabHOTo MPOIIECy Ta MOXKYTh TIPU3BECTH O BUHUKHEHHS XpOHIYHO1 iH(eKnii B opranizmi. Meta poOOTH — HOCHIAUTH CydacHi
OIS/ Ha POJIb IMyHHOT CHCTEMH Ta il TyMOpaJIbHOT JJAHKM B AaTOreHe31 3arallbHUX TIPOLECIB y MapoIoHTi. Y pa3i LUX 3amnaibHO-IeCTPYK-
THBHUX IIPOIIECIB CIIOCTEPIracThCs MiIBUIIEHHS PIBHS IMyHOIIOOYITiHIB, KITBbKICHI Ta sIKicHI 3MiHK T- 1 B-miMdonuTis, mocuneHns cuaTe3y
ayTOAHTHUTLI, 10 iHII[IIOIOTH 1 MATPUMYIOTH 3amaneHHs. AKTHBOBaHI MiKpOOpPTaHi3MaMi MOHOIIUTH Ta MaKpo(haru CHHTE3YIOTh KacKaJl [IHTO-
KiHIB, BUKJIMKAIOYN JUCOaTaHC MK TPO- Ta MPOTU3ANaIbHAM MyJIOM. IMyHONaToIOTi4HI MPOLeCH MaloTh BaroMe 3HadeHHs y GopMyBaHHI
Ta IPOrpecyBaHH] 3alajJbHUX 3aXBOPIOBAHb IAPOIOHTA, IXHIN Mmepedir 3aIeKHTh Bij MOpYyNIeHs y crnenudiuniil 1 HecreruQivHii 1aHKax
BPOIKCHOTO Ta a/IalITUBHOTO IMYHITETY.
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Introduction. Periodontal disease is an important and
urgent problem in dentistry [1]. In the general structure
of periodontal diseases, a prominent place is occupied by
generalized periodontitis (GP) — the most severe lesion
of periodontal tissues, which is characterized by mass
prevalence in the population, the occurrence of a focus
of chronic infection in the body, the irreversibility of
development, the progressive course, which ultimately
leads to the loss of a significant number of teeth and
disorders of the function of the maxillofacial system [2].

Modern research suggests that generalized periodontitis
is a chronic inflammatory-dystrophic process resulting
from various factors [3]. Etiological factors typically
involve traumatic impacts from fixed orthopedic
structures or removable dentures [4], deficiencies in dental
fillings, carious lesions, dentition defects [5], occlusion
abnormalities, prosthetic challenges [6], improper frenulum
attachment, minor oral cavity anomalies, inadequate oral
hygiene, as well as habits and other factors [7]. Among
the prevalent causes of inflammatory periodontal diseases,
key contributors include disruptions in immunological
reactivity, medication use, environmental stressors, and
more [8].

Chronic generalized periodontitis is a significant
contributor to tooth loss, even occurring at a young age. It
can result in alterations in the chewing apparatus, affecting
facial aesthetics and speech function. Additionally, it can
negatively impact the functioning of the digestive system
and other bodily systems [9]. Extensive research has
highlighted the strong association between periodontal
pathology and systemic diseases, as evidenced by the high
occurrence (74%) of other organ and system pathologies
among patients with periodontitis [10; 11].

Presently, there is evidence highlighting the
significance of immune dysregulation in the development
of periodontitis, ultimately resulting in a chronic and
recurrent condition [12]. In recent years, there have been
publications about the immunopathological mechanisms of
periodontal diseases [13]. Many researchers are unanimous
in their opinion that immunopathological processes play
a leading role in the emergence and development of
generalized forms of periodontal diseases [3]. Violations
of general and local immunity in inflammatory periodontal
diseases were revealed [14].

The aim of the work was to investigate, based on a
review of literary sources, modern views on the role of the
immune system and its humoral link in the pathogenesis of
inflammatory processes in the periodontium.

Material and methods. The literature review is
grounded on the analysis of a significant volume of digital
publications, which were found as a result of a literature
search on global databases, such as PubMed (https://
pubmed.ncbi.nlm.nih.gov), Web of Science Core Collection
(https:// www.webofscience.com/wos/woscc/basic-search),
Scopus (https://www.scopus.com) and Google Scholar
(https://scholar.google.com.ua). A literature review was
carried out to identify publications about the modern
views on the role of the immune link in the pathogenesis
of inflammatory processes in the periodontium, disruption
of immune homeostasis in specific and non-specific links
of innate and adaptive immunity, as well as cytokine
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profile. The bibliographic research was conducted between
20 October 2023 and 20 April 2024 to analyze the most
recent evidence. We conducted searches utilizing MeSH
(Medical Subject Headings) terms, employing synonyms
and various combinations of the following search terms:
“periodontitis”, “oral mucosa”, “cytokines”, “periodontal
disease”, and “immunity”. In addition to the electronic
search, an analogical search was carried out in the
bibliographic references of the selected articles. In addition
to the electronic search, a similar search was performed in
the bibliographic references of the selected articles. A total
of 62 sources of literature were selected and processed
during the primary analysis, which included evidence-
based randomized trials, systematic reviews, and others.
After further systematization of the selected information
using general scientific methods (analysis, synthesis,
generalization, critical evaluation of the collected data),
46 most relevant sources remained. Exclusion criteria
were publications that did not meet the purpose of this
review, results, publication language other than English
and Ukrainian. Methods used for design and writing of the
article: bibliographic and analytical.

Results and discussion. It was established that as the
pathological process in the periodontium progresses, there
is a gradual decrease in non-specific protection, which
subsequently leads to an increase in the activity of specific
factors [15]. Humoral factors of adaptive immunity play
a major role in the pathogenesis of chronic generalized
periodontitis, first of all, immunoglobulins produced by
plasma cells (activated B-lymphocytes) and are specific
for a particular antigen [16]. Immunoglobulins of three
classes associated with periodontal tissues are found
most often in gingival fluid and blood serum: IgA, IgG
and IgM [17]. During inflammatory and destructive
processes in the periodontal complex, an increase in the
level of immunoglobulins is observed, which is the result
of pronounced antigenic stimulation with the spread of
bacterial invasion into periodontal pockets and areas of
tooth-gingival attachment. At the same time, there is an
active synthesis of antibodies followed by their transudation
from the bloodstream into the gingival fluid [15; 18]. Thus,
factors of local immunity found in gingival fluid are also
a manifestation of the general humoral link of adaptive
immunity. That is, the gingival sulcus can be positioned as
a kind of “representative” of general immune protection in
the periodontal complex [3].

At the same time, a certain part of immunoglobulins is
formed locally, in the tissues of the marginal periodontium,
so the origin of these antibodies included in the inflammatory
process has both a systemic and a local character [12; 19].

Elevated levels of IgA typically signify the presence
of either an acute or chronic infection, including those
of bacterial origin. Immunoglobulins of the M class
primarily mediate antibacterial immunity and are the first
to be synthesized in response to an infectious agent [20].
G immunoglobulins, on the other hand, serve as the primary
effectors of the humoral arm of adaptive immunity. Studies
have shown that the majority of antibodies targeting
bacteria belong to the IgG class [21].

A high level of sIgA, 1gG, and complement components
is noted in the contents of periodontal pockets, provided the
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inflammatory process develops and progresses [22]. When
antibodies directly react with antigens, a cytotoxic response
ensues, resulting in tissue structure destruction. Research
has confirmed that the most commonly encountered
cytotoxic antibodies are of the IgM and IgG classes [23].

Violation of immune homeostasis observed in
periodontitis is manifested by quantitative and qualitative
changes in T- and B-lymphocytes, as well as increased
synthesis of autoantibodies that initiate and maintain
inflammation [24].

It should be noted that changes in the circulatory
system and microcirculation have a significant impact
on the development and course of inflammation in the
periodontium [9]. Leukocytes, as the main effector cells of
inflammation, are actively involved in immune protection,
and the entire blood complex contributes to the formation
and maintenance of leukocyte infiltration, which is a key
mechanism of inflammation [25].

Various phenotypes of leukocytes play an active role in
the development of the inflammatory process and tissue
destruction of the periodontal complex, the main ones
of which are neutrophils, monocytes/macrophages and
lymphocytes [26]. Neutrophils, which constitute a significant
part of polymorphonuclear leukocytes or granulocytes, play
a key role, as they are the first to respond to chemotactic
factors released by dental plaque microorganisms [27]. In
significant quantities, they infiltrate periodontal tissues and
perform their main effector functions, including chemotaxis,
adhesion, phagocytosis, “oxidative explosion” [28; 29].
The presence of a significant number of effector cells in the
focus of infiltration, as well as their complex mechanisms of
interaction and potentiation lead to the formation of a complex
peculiar chronic dystrophic-inflammatory process [14].

At the same time, the existence of somatic pathology,
which weakens the body’s protective mechanisms, can
contribute to the negative impact on the periodontal
complex, both of the pathogenic microflora located in
the oral cavity and endogenous periodontopathogenic
factors [14; 30]. They are capable of autosensitization
and the development of immunopathological processes.
It follows that inflammatory periodontal diseases can be
considered with confidence as diseases with etiological and
pathogenetic systemic factors [31].

When the pro-inflammatory agent (antigen) persists
without timely elimination, and the inflammation transitions
into a chronic state, characterized by increased activity of
anti-inflammatory factors, for example IL-10, a substantial
destructive process ensues [32]. Consequently, monocytes
and macrophages, activated by pathogenic microorganisms,
produce a cascade of cytokines, disrupting the balance
between pro- and anti-inflammatory responses, ultimately
leading to tissue resorption [33]. This understanding forms
the foundation of the cytokine concept regarding the
development of chronic inflammation, including within the
periodontal complex [34].

Among the cytokines, pro-inflammatory IL-13 and
TNF-a have the most pronounced damaging properties
for periodontal tissue [35]. Specifically, studies have
demonstrated a direct correlation between the severity of
periodontitis and the concentration of TNF-o in venous
blood [36]. Additionally, IL-1f serves as one of the primary
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mediators facilitating the spread of the pathological process
within the periodontium [37].

IL-1B is primarily produced by macrophages, with
lesser contributions from dendritic cells, endothelial cells,
and fibroblasts [38]. Its functions include stimulating the
emigration of polymorphonuclear leukocytes from the bone
marrow, inducing the exocytosis of lysosomal enzymes and
free radicals by phagocytes, promoting degranulation of
mast cells, activating prostacyclin production, stimulating
the synthesis of acute phase proteins by hepatocytes, and
eliciting a pyrogenic effect [39].

IL-1B and TNF-a exert their effects on bone tissue by
stimulating the activation of osteoclasts, leading to bone
resorption. They also hinder tissue repair processes by
inhibiting the resynthesis of collagen fibers by fibroblasts
and promoting the synthesis of collagenases. Notably, these
activities are evident even at low concentrations of these
cytokines [34].

It has been observed that as generalized periodontitis
advances, there is a notable elevation in the levels of
these cytokines both in gingival tissues and gingival
fluid [40]. In cases where inflammatory processes within
the periodontium become chronic, particularly common
among elderly patients, there is an imbalance between
cytokines, resulting in the hyperactivation of osteoclasts.
Consequently, the extent of degenerative-destructive
lesions in the alveolar bone in generalized periodontitis
correlates directly with the accumulation of cytokines [41].

In addition, in the pathogenesis of periodontitis and
bone resorption, a special role is played by the increased
secretion of anti-inflammatory IL-10, which prevents the
development of a full-fledged inflammatory reaction, the
main task of which is the elimination of pathogenic [32].
As a result, a sluggish course of periodontitis is clinically
observed against the background of pronounced destructive
processes in the periodontal complex [23].

Cytokines are protein-peptide factors synthesized
by various cells, mediating short-range regulation of
intercellular and intersystem interactions [34]. While
immune cells are primary cytokine producers, endothelial
cells also contribute to cytokine production. Moreover, it
has been observed that the same cytokine can be generated
by cell types originating from different tissues and organs
[36]. The functions of cytokines encompass regulating
immune responses, inflammatory reactions, hematopoiesis,
participation in apoptosis, angiogenesis, and facilitating
chemotaxis [34].

Currently, the cytokine system comprises over 300
polypeptide substances [42]. Among them, the most
extensively researched are cytokines of the immune system,
which are secreted during the execution of both general
and local immunity mechanisms, exhibiting activity even
at extremely low concentrations [36]. These molecules can
be regarded as mediators of inflammatory reactions with
various types of regulation, including endocrine, paracrine,
and autocrine [43].

In cytokine action mechanisms, phenomena like
antagonism and synergism are observed, along with their
interchangeability and pleiotropism. Antagonism refers to
the ability of one cytokine to inhibit the actions of another,
while synergism denotes the enhancement of effects when
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multiple cytokines act together. Moreover, cytokines
exhibit pleiotropic effects, meaning a single mediator can
influence various processes and act on multiple cell types,
inducing diverse effects [36].

Interleukins are of paramount clinical and immunological
significance. These polypeptides can be classified based on
their mechanism of action into three main categories: pro-
inflammatory, anti-inflammatory, and regulatory interleukins
with their own effector functions such as cytotoxic
or antiviral activities. Pro-inflammatory interleukins
induce inflammatory responses, while anti-inflammatory
interleukins limit the progression of inflammation.
Regulatory interleukins play a role in modulating immune
responses and have diverse effector functions [44; 45].

The synthesis of cytokines experiences a sharp increase
in response to tissue stress, making it an inducible process
that is largely absent outside of inflammatory reactions and
immune responses [46]. For instance, exposure to infectious
agents, such as molecules like lipopolysaccharides,
peptidoglycans, and muramyldipeptides found in the cell
wall of gram-negative periodontopathogenic bacteria,
triggers the activation of macrophages. This activation leads
to heightened production of pro-inflammatory cytokines
like IL-1B. These cytokines, circulating in the bloodstream,
further stimulate the secretion of acute phase proteins [43].

As the dystrophic-inflammatory process progresses,
there is typically a decrease in the level of nonspecific
protection while the function of specific factors intensifies.
In many instances, there is an elevation in the concentration
of various serum immunoglobulins, although in some
cases, their levels may remain unchanged or even decrease.
Significant alterations in the immunological system
are primarily observed in cases where the dystrophic-
inflammatory process persists for an extended duration,
eventually leading to the destruction of periodontal tissues.

Based on the current advancements in clinical
immunology, it can be asserted that the cytokine profile of
the blood holds significance in understanding the general
immunopathogenesis of numerous chronic diseases,
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including those pertaining to dental health. Recent research
has underscored the crucial role of cytokines in mediating
intercellular interactions underlying the development of
chronic inflammation within the periodontal complex.
This includes elucidating the mechanisms of dystrophic-
inflammatory lesions that may culminate in osteoporosis
and the resorption of alveolar bone, ultimately resulting in
compromised function or even teeth loss.

Cell-mediated immune reactions play a pivotal role in
inducing cytotoxic effects on cells within the periodontal-
pathogenic complex. These reactions significantly
influence the level of inflammation activity and the
resorption of interalveolar partitions. As primary factors
of innate, nonspecific tissue protection, cell-mediated
immune responses are essential for antimicrobial and anti-
infective defence mechanisms. They represent an unstable
equilibrium between two types of immune reactions,
which can dynamically shift in various directions. This
delicate balance determines the nature and severity of the
inflammatory process within the periodontium.

Conclusions. Immunopathological processes play
an important role in the formation and progression of
generalized inflammatory periodontal diseases, the
course of which depends on disorders in the specific and
nonspecific system of innate and adaptive immunity, as
well as changes in the cytokine profile. Violation of the
humoral link of immunological reactivity in periodontitis is
an essential pathogenetic link that shapes the nature of the
development and dynamics of the inflammatory process.
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MeTta pod0TH — TIPECTABUTH CyJacHHI MO Ha pobneMy cuHapomy nofosxkeHoro intepBary QT (LQTS) y miteit, mo 103BomUTH
CBOEYACHO MONEPEIKYBATH PO3BUTOK PANTOBOI CEpPLIEBOi CMEPTI B AUTAUOMY Billl Ta MPOLTIOCTPYBATH TaKTHKY BeleHHs xBoporo 3 LQTS
BJIACHUM KJIIHIYHUM CIIOCTEPEKECHHSIM.

V po6oti HaBeIeHO OIIs CydacHO] JiTepaTypy 00 PHINH Ta MEXaHI3MiB PO3BHTKY, AiarHocTnkH Ta TikyBauHa LQTS y xireit. [pen-
CTaBJICHO BIAcHE KIHIYHE criocTepeskeHHs mitiTka 3 LQTS ta TakTuky ioro BeneHHs.

Bukiageni Marepiany 103BOJISTh PO3LIMPHUTH 3HAHHS JikapiB-nieniatpis npo LQTS sk npeankropa daranpHuX HOPYIIEHb PUTMY CEpLIs
y JiTel Ta JagyTh MOXKIIMBICTH CBOEYACHO TIOTEPEKYBATH PO3BUTOK PAIITOBOI CEPLIEBOI CMEPTI B IUTIIOMY Blli.

KurouoBi ci10Ba: cuaapom noporxeHoro intepsany QT, cHHAPOM panToBoi ceprieBoi cMepTi, KaHaJIOMAaTil, TaXiKapAis THITY «IipyeT», TiTH.
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LONG QT SYNDROME IN PEDIATRIC PRACTICE
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Introduction. Long QT syndrome (LQTS) refers to channelopathies characterized by prolongation of the QT interval with occurrence of
palpitations, syncope, and anoxic seizures secondary to ventricular arrhythmia, classically torsade de pointes.

The purpose of the work — to present a modern view of the problem of LQTS in children, which will allow preventing the development
of sudden cardiac death in children’s age in a timely manner, and to illustrate the tactics of managing a patient with LQTS with own clinical
observation.

Materials and methods. The research was based on modern literary sources devoted to etiology, pathogenesis, clinical manifestations,
treatment, and management tactics of different variants of LQTS in children. The analysis of the original clinical observation of a teenager
with congenital LQTS is presented. The research was carried out following the principles of the Helsinki Declaration. Informed consent of
the parents was obtained for the research. The authors declare no conflict of interest.

Results. The work provides a review of modern literature on the causes and mechanisms of development, diagnosis, and treatment of
LQTS in children. The article presents individual clinical participant data of a teenager who was diagnosed with congenital LQTS and the
tactics of its treatment. In order to prevent sudden cardiac death, the child was prescribed B-blockers and a defibrillator-cardioverter was
installed.

Conclusion. The presented materials will allow expanding the knowledge of pediatricians, family doctors and children’s cardiologists
about LQTS as a predictor of fatal heart rhythm disturbances in children and will provide an opportunity to timely prevent the development
of sudden cardiac death in childhood.

Key words: long QT syndrome, sudden cardiac death, channelopathies, pirouette-type tachycardia, children.
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Beryn. OnauM 3 HalOutbll HEOE3NEUHHX 3aXBOPIO-
BaHb 13 PU3MKOM PO3BUTKY panToBoi cepueBoi cmepti (PCC)
APUTMOTEHHOTO T'eHe3y € CHHAPOM IOJIOBKEHOIO iHTEpBAILY
QT (anm. long QT syndrome, LQTS) [1; 2]. IlomupeHnicts
LQTS y 3arampHiii momyssiiii y ceperHbOMy CTaHOBHTH
1:2000-1:2500 oci6 [1; 3; 4]. HeoOxigHO 3a3HAYMTH, IO 10
i€l KUTBKOCTI BBIMIIDIA XBOpL, ¥ SIKAX 3a(iKCOBaHE ITOIO-
pxkerHs iHTepBany QTc (xopuroBanoro) 3a manumu EKT, ta
HE BpPaxOBYBIM THX, y KOro OyB MO3WTHBHHII T€HOTHI 3a
pe3yibTaTaMi MOJIEKYISIPHOTO CKpHHIHTY, aie 30epiramach
HOpMasbHa TpuBaiticTs QTc, TOMy CrpaBXHS PO3MOBCIOHKE-
HICTB ATOJIOTII, BIpOTiAHO, 3HaYHO Oiibia. Tak, 3a TaHUMU
pi3Hux aBropiB, yactora BusBieHHs LQTS craHoBuTH Bin
1:2500 mo 1:20000 oci6 [1; 4; 5; 6]. BiamosiaHo, SKIiiio B Ykpa-
HI IOPOKY HAPOIDKYETHCSI 10 MIBMUIbIOHA JITEH, cepel HuX
Moxe OytH Bix 50 1o 200 namientiB i3 LQTS i nHebGesnekoro
posButky PCC y Mononomy Biui [7]. Beakaerscs, mo LQTS
TPAIUISETHCS Y BCIX BIKOBUX Ta €THIUHMX rpymax. [eHmepHe
crmiBBimHOmeHHS st LQTS 1,6-2:1 Ha KOpHCTH >KIHOYOT
CcTari, 0COONMBO TIOYMHAIOYH 3 TIUTITKOBOTO BIKy [8].

VYei popmu LQTS BigmosiaHi 3a Tpetuny Bumnaaki PCC
Ta 6mm3bpko 20% panToBoi cmepti HemosmAT [9; 10; 11].
3a maHUMH JTITepaTypH, CMEPTHICTh y pa3i HEIIKOBaHUX
BpomkeHnx ¢popm LQTS nocsrae 75%, mpu 1ibomMy 6IU3BK0
21% niteil TOMHUPAIOTh MPOTITOM POKY IICIs TEPIIOro
CHHKONAJIBHOTO erizony 1 1o 50% B meplie IecsTUIiTTs
KUTTA [12; 13].

Meta po00TH — NPEACTAaBUTH CY4YaCHUH MOMNISAA Ha
pobiemy cuHapoMy nogosxkeHoro iHtepsany QT (LQTS)
y JiTeH, 10 JO3BOJUTH CBOEYACHO IONEPEKYBaTH PO3-
BUTOK PANTOBOI CEpPLEBOi CMEPTi B JUTAIOMY Billi Ta Ipo-
UTFOCTPYBAaTH TaKTUKY BeleHHS XBoporo 3 LQTS BracHuM
KIIIHI9HAM CTIOCTEPEIKCHHSIM.

Marepianu i merogu. IlpoBeneHo HOIIyK CydacHHUX
JTepaTypHUX JPKEpesl Ha eTIONOTiio, MaToreHes, KIiHIdHi
MPOSIBY, JTIKYBaHHsI Ta TAKTHUKY BCICHHs Pi3HUX BapiaHTIB
LQTS y nireii. [IpencrapieHo aHasi3 BIaCHOTO KIIIHIYHOTO
criocTepexeHHst mimtitka 3 Bpomkenum LQTS. Jlocmi-
JUKEHHS BUKOHAHO BIINOBIIHO 10 TPHHLMIIB [enbciH-
cbKol Aekiapanii. Ha nmpoBeeHHs JOCTIPKEHb OTPUMaHO
iHpopMOBaHy 3rofy OaTbKiB JUTHHH. ABTOPHU 3asIBIISIOTH
PO BiJICYTHICTH KOH(IIIKTY iHTEpECiB.

Cunapom nogosxeHoro inrepsaiay QT — e rene-
THUYHO 3yMOBJICHA TIATOJIOTIsI IOHHUX KaHAJIIB, 1[I0 XapakTe-
pHU3y€EThCS TOAOBKEHHAM iHTepBany QT, 3 BUHUKHEHHAM
oNiMOP(HOI MITYHOYKOBOI Taxikapaii Tumy torsades de
pointes (TaxikapZii THITy «IipyeT») i pamToBoi cepIieBoi
cmepri [1; 2; 35 5; 7].

Harenep LQTS acoriror0Th 3 Tak 3BaHO0 KIIEPBUHHOIO
CJIEKTPUYHOI0 XBOPOOOI0 cepiis» (primary electric heart
disease), 1110 BUSBISETHCS B 0C10 0€3 KOTHUX O3HAK Opra-
HIYHOI 1aToJIoTii CepreBO-CYIMHHOI CUCTEMH, Ta BHKIIIO-
Yyae BPOKEHI CTPYKTypHI aHomauii cepryst [14; 15].

Buninsrors Bpomkennit Ta HaOytuii LQTS. Cunapom
BPOJUKEHOT0 TTo/10BXkeHoTr0 iHTepBairy QT — 11e mopyeHHs
CEepIIEBOTO PUTMY T'€HETHYHO JIETEPMiHOBAHE 3 TIEPEBAKHO
ayTOCOMHO-/IOMIHAHTHAM THIIOM ycraJakyBaHHsA. HaOyte
mofoBxkeHHs iHTepBamy QT TpamnseTpcs Ha T AESIKHX
3aXBOPIOBaHb, IOPYIICHb EIEKTPONITHOrO OamaHcy abo
3aCTOCYBAHHS Iperaparis, sKi MOAOBKYIOTh iHTepBaa QT
[1;3;16; 17].

orijiin JIITEPATYPHU

IcTopist BIIKPUTTS CHHAPOMY, HaWOUIbII HMOBIpHO,
nounHae Biutik 3 1856 p., xomu T. Meissner onucas pan-
TOBY CMEpTh IIijI 4ac CTPECOBOI CHTYyaIlil AIBYMHH 3 TYro-
BYXICTIO, y ciM’T SIKOT 11le JIBO€ JiTel MOMEpJH 3a aHajo-
riuaux oocraBuH [18]. Tineku yepe3 100 pokis A. Jervell
i F. Lange-Nielsen (1957 p.) npeacraBuiu MoBHUH KITiHIY-
uuii onmc LQTS y 4oTHphoX WwieHiB oxHiel poguHyM 3 Bpo-
JOKEHOIO TITyXOTO10, YaCTHMHU HallaJaMy BTPaTH CB1IOMOCTI
i critikum ogowkeHH:AM iHTepBary QT Ha EKT [19]. Hesa-
GapoM, He3aJIeKHO OIMH BiJl OJHOTO, iTATIMCHKHAN TemiaTp
C. Romano (1963 p.) ta ipmanacekuii nemiatp O. Ward
(1964 p.) Hamamu CHIOCTEPEIKEHHS aHAJIOTIYHOTO CHH-
Jipomy, ajie 6e3 Bpopkenoi riryxotu [20; 21].

Takum unHOM, 3 1964 p. BijOMI JiBa BapiaHTH CMaJIKO-
BOTO CHHJIPOMY ToJI0BkeHoro inTepBaity QT: Pomano-Yopna
(ayrocomHo-mominanTHuit) i J[xepBemia-Jlanre-Hinbcena
(ayTocomMHO-peniecuBHUI). B ocTaHHBOMY BHIIAJIKYy MOJO-
BkeHHs iHTepBainy QT moeaHyeThCs i3 BPODKEHOIO ITyXO-
Toto. Beranosneno, mo cuaapom Pomano-Yopaa Bu3Hava-
10Th y momyrsii 3 gactotoro 1:10000, a B qursgoMy Biri
Bixg 1:3000 mo 1:7000 [1; 18; 22]. Cunnmpom JlxepBemia-
Jlanre-HinbpceHa BBaXKae€ThCA PIAKICHOIO TTATOJIOTIEI0, Tpa-
wiseTbes 3 yactotoro 1:100000-200000 ycroro HaceneHHs
i CTaHOBUTH MeHII 1% Bix yCiX JiarHOCTOBAHHWX BHIIAIKIB
reHetnuHo aerepminoBaHoro LQTS [18; 23; 24].

OcnosHoro prcoro LQTS e noBumid, Hix y HOpMI iIHTep-
Bast QT. InrepBan QT BuMiproeThes Bij movarky 3yous Q
Jo KiHng 3youst T. SIkmo inenTudikalist TOUKkn 3aKiHYSHHS
3yors T ycknanneHa, inTepBan QT BUMIPOETHCS 10 MicCIls
NepeTHHy 130UIEKTPUYHOI JIiHIT Ta JIiHI1, JOTUYHOI 10 TyTH
3yors T [25; 26].

Iarepanr QT Ha emexrpokapmiorpami (EKT) sBmse
c000I0 Jac BiJI MOYATKY METOAPU3AIIii IUTYHOUKIB 10 KiHIISA
peronspu3anii, TaKAM YHHOM BiOOpa)karouu TPUBAIICTH
MOTeHIiany Aii nuryHoukiB. Ha KTiTHHHOMY piBHI MOTEH-
miay 7il MioKapia XapaKTepH3YEThCs MOCIIIOBHOIO CITiB-
JU€EI0 PI3HUX IOHHHUX KaHaTIB (Kali€BHUX, HATPIEBHUX, KAJIbIIi-
€BUX) [25; 27]. Y miteii TpuBanicth inTepBany QT meHa,
HIX y fopociux [7]. HasBHi Tabmuii, B SIKUX TpeACTaBiIeHi
HOPMAaTHBH EJIEKTPUYHOI CHCTONM IIUTYHOUKIB (iHTepBa
QT) nmist Takoi cTarti, BIKy 1 9aCTOTH CEPILEBUX CKOPOUCHB.
Slkmio y mamienTta TpuBadicTh iHTepBaiy QT mepeswurrye
mokasHUKH Oinmbine, Hik Ha 0,05 ¢, To e BKazye Ha TOMIO-
BKEHHS SNICKTPIYHOI CUCTOJH IITYHOUKIB [18; 25].

Jnsa o0’extuBHOL orinku iHTepBary QT KOpHCTYIOTBCS
KOPHTI'OBaHHUM (3 TTOMPABKOIO HAa YaCTOTY CEPLIEBHX CKOPOUCHD
(UCC) inTeppanom QT (QTc), mo Bu3HAYaeTHCS 3a hopmy-
namu baszerra (Bazett) i ®penepika (Friderici) [28; 29].

Hopmaibhi 3HauenHst intepsanty QTc neMoHCTpyrOTH
BaKJIMBI BIIMIHHOCTI, 3aJICKHI BiJT BIKY Ta CTaTi, sIKi CJIiJl Bpa-
xoByBar# B ooroBoperHi LQTS (tadm. 1). [30; 31; 32; 33].

Tabmuus 1
Iloporosi piBHi inTepsany QTc
(apanToBaHo 3a Bayes de Luna, 2011) [7]

Bikosi
Tarenaepui | Hopmanpnuii | Ilpomickuuii | IloxoBikenuii
KaTeropii
Bik 1-15 pokiB <440 440-460 > 460
YomoBikn <430 430450 > 450
Kinku <450 450470 > 470
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I'enernuna npupoza Bpomkenoro LQTS ymepiue Oyna
omucana Keating et al. y 1995 p. [34]. Haremep Bimomo
17 reniB, y Hux ineHtudikoBaHo Onm3pko 600 wmyra-
wiil, sixki npu3BomATh 10 po3Butky LQTS [35; 36]. Haii-
OUThII po3moOBCIOpKeHUME BBakaroThest LQTS1, LQTS2,
LQTS3 tumu — g0 90% ycix BumankiB Bpomkenoro LQTS
[11; 37; 38]. [Ipu mpomy Omms3pko 15-20% oOcTesxeHnx
3 KIHIYHAUMH Ta eIeKTPOKapAiorpadiyHUMH TIPOSBAMH
LQTS He MatoTh i1eHTH(IKOBAHIX TeHETUYHIX 3MiH [3; 39].
HesBakaroun Ha mmpoke reHeTHdHe pisHOMaHITTI LQTS,
3arajbHi TPOSBU HOTO TATOTEHE3y 3arajoM OIHAKOBI UIS
oynb-sikoi popmu. OcroBy LQTS CTaHOBIATH MOPYIICHHS
B Oy/10Bi I0HHHX (KaJIIEBUX, HATPIEBHX, KAJIbI[IEBUX) KaHAIIIB
KapliOMiOLIUTIB, SIKI (POPMYIOThCSI OUIKAMH, 110 KOJYIOTHCS
BKazaHuMu Bumie 17 renamu [36; 40]. JduchyHkmis mux
IOHHMX KaHasiB a00 OUIKIB, OB’ A3aHMX 13 BHYTPIITHBOKIII-
THHHHMM 10HHAM TPaHCIIOPTOM, ITPU3BOIUTS JI0 MOJIOBKCHHS
TPUBAJIOCTI MOTEHLIATY [Iil, T€TEPOreHHOCTI penoIspU3aLii
1 TaxiapuTM™ii, IHIyKOBaHOI MeXaHi3MoM pieHTpi [1; 25; 41].
[NomorkeHHS MOTEHITIAIB i1 301IbIITy€e HMOBIPHICTB TpaHC-
MEeMOpaHHHX KOJWMBaHb HANpPyTH, 110 BUHUKAIOTH ITif] Yac
JETIONSIPU30BAHOTO TOTEHITiay Aii MIOIUTIB (paHHS TOCT-
JETIONSIpU3artist). SIKIIo TpUBaNiCTh MOTEHITIATY JTii MiOIUTIB
Ha JIOKAJbHIN AUBIHII 3MIHIOETBCS, I1i KOJIMBAHHSI MOXYTh
pEeaKkTHBYBATH CYCIZHI MIOLMTH, SIKI PEHOJISIPH3YBAJIUCH,
1 TAKMM YMHOM CTaTH NPUYMHOIO BUHUKHEHHS [Ty HOYKOBOT
taxikapmii Tuny «ipyer» [1; 4; 8; 41]. [lipyerHa taxikapis
(Torsades de Pointes) — e cnenmdiuna hopma momimopd-
HOI IUTYHOYKOBOI Taxikapiii y Mali€eHTiB i3 CHHIPOMOM
noffopxerHoro inrepBainy QT, 1m0 XapakTepu3yeThes MIBUI-
KnMH HeperysipHuMu QRS-kominiekcamu, sIKi BUIVISIAI0Th
HIOW «TIepeBepTAIOTHCS» HABKOJIO 130JiHII €NEKTPOKapio-
rpamu [25; 42].

st apuTM™Misi MOXKE CITOHTAHHO MTPUITHHUTHCS a00 TpaHC-
¢dopmyBarncs y QiOpHIIALi0 TUTYHOUKIB. PH3UK nuTyHOU-
KOBOI Taxikapfil THITy «IipyeT» 3aJeKHTh BiJ CTyIEHs
nozopxkeHHs inTepBaity QTc, 0cobaMBO SKIIO BiH CTaHO-
BuTh >500 Mmc [18; 42; 43]. Kpim toro, LQTS 3na4no mia-
BHUIIlY€ YYTIMBICTh MiOKap/a /10 BIUIMBY CUMIIATHYHOT Hep-
BOBOT CHUCTEMH, [0 CTAE NPUYUHOIO YaCTHX TaxXiapUTMIiH,
3[aTHHUX MTPUBOANTH 10 GiOpmrswii nuryHoukis. [Tpu ibomy
y pizHux renernyHnx TuniB LQTS Big3Hawaerbcst pizHa
YYTIUBICTH A0 THX a0o iHmux BruuBiB. Hampukman, LQTS
| THmy XapaKTepU3YyeThCS CHHKONAIBHUMH HaraJaMu
1 apuT™iero i 4ac ¢izngHOoro HaBaHTakeHHs, y LQTS 2
THITy QaHAJIOTIYHI MPOSIBH CIIOCTEPIraloThes y pasi IIyMHUX
1 pi3kux 3ByKiB, st LQTS 3 tumy, HaBmaku, Oi1pII Xapak-
TEPHI PO3BUTOK apUTMIi 1 GiOPHITALH y CIIOKIHHOMY CTaHI
(Hanpukiam, ma gac cuy) [2; 3; 5; 44; 45].

VY peamnizanii npossie LQTS 3HauHy posb BiIirparoTh
Mozau(ikoBaHi Ta HeMOAM(DIKOBaHI YNHHUKU PU3HKY 1100~
pxenns iHtepsany QT [15; 31; 46].

Moougikosani uunnuku  pusuKy
inmepeany QT:

1) enexrponiTHU# aucOamaHc (HyooTa, ONFOBOTa, Iia-
pesi, JMKyBaHHS TCTICBUMH iypeTHKAMH, TilTOKaJlieMisd,
TiOKaJIbIIieMis, TilToMaraesiemis);

2) TimoTHpeos;

3) ToNoxyBaHHSA UM OXKHUPIHHS,

4) opmHOYAacHE 3aCTOCYBaHHS IHTIOITOPIB CHCTEMH
uuroxpomis P 450, o nogowxyoTh inTepsan QT;
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5) nikapchki 3aco0M: aHTHOIOTHKH (a31TPOMILIMH, Kila-
PUTPOMILIMH, KIIHJIAMIIUH, EpPITPOMIIMH, IHITPOQIOK-
CallMH), NPOTUTYOEepKyIbO3HI mpernapatu (i30Hia3un),
npoTUrpuOKoBi npenapar ((IyKoHA30)1, KETOKOHA30I1),
AQHTHApUTMIYHI Tpenapartu (XiHiAWH, JigokaiH, dekai-
HiJI, pPUTMOHOPM, KOPAAPOH, COTAJION, aliMalliH), CepIeBO-
CyIWHHI 3aco0m (aJpeHaiiH, KaBiHTOH), TaCTPOCHTEPOIIO-
riuHi mpemapatu (IU3anpia, TOMICPUIOH, OHIACETPOH),
aHTHTICTaMiHHI (acTeMizon, TeppeHaauH), lypeTHKU
(dypocemin, rigpoxmopTiaszia, iHAAIaMIT), HEHPOIETITUKA
(Taymomepua0a, IPONEPHUIOI), aHTHICTIPECAHTH (aMITpHII-
TUITIH, UTajI0npaM, GpeHoriasin) Ta aeski inmi [47; 48].

Hemoougikosani yuHHUKU PUBUKY NOO0BIHCEHH
inmepeany QT:

1) ciMeiiHMiI aHAMHE3 pANTOBOi CMEpPTi (BPOIKEHE
nooxkenHst intepainy QT, rennuit monimMopdizm);

2) CHHKOIIAJILHUH CTaH B aHAMHE3i;

3) mouarkoBe noyoBxkeHHs iHTepBay QTc B anamHesi;

4) xiHOYa CTaTh;

5) CTPYKTYpHI 3aXBOPIOBaHHS MiOKapAy/AuC(yHKIIiS
JBOTO MUTYHOYKA;

7) HEpPKOBa HEAOCTATHICTD;

8) mopymeHHs MeTaboi3My MpernapaTiB y MEeHiHII.

Cepen mited neOOT PEUUAMBYIOYOI KIIHIYHOI CHMII-
tomaruku LQTS BinOyBaerbes y Biui 5—15 pokiB, Haii-
yacTime y MUITKIB — y cepeiHboMy y Bili 14 pokiB
[2; 5; 13; 20].

CriekTp KJIIHIYHUX MPOSIBIB BapilO€ Bijl MOBHOI BiICYT-
HOCTI CHMIITOMIB JI0 CHHKONAJIBHHX CTaHIB Ta ParnToBOi
cmeprti. TpuBaicTs BTpaTu CBiIOMOCTI CTAHOBUTH Y Cepe/l-
HBOMY |—2 XBWJIMHH i B TTOJIOBHHI BUTAJIKIB CYIPOBOIKY-
€ThCA CTTENTH(HOPMHIMH, TOHIKO-KIIOHIYHHMH CYTOMaMU
3 MAMOBIUTFHIM CEUOBHITYCKaHHSM 1 nedekartiero [16; 18].
CunkonanbHi crann npu LQTS 3ymoBneHi po3BHTKOM
MoIiMOp(HOT NITYHOYKOBOI TaxXiKapAii THIY «IipyeT».
Pinko XBopwHii CKapKUTHCS Ha CEPIEOUTTS TIEpe]] BTPATOIO
cBimomocTi. ITaTOrHOMOHIYHMM € CHMHKOTANIbHI CTaHH, SKi
MIPOBOKYIOTHCS (DiI3UIHUM Ta/ab0 eMOIIMHUM HAaBAaHTAXKCH-
HSIM, PI3KUM 3BYKOM, IIaBaHHAM [5; 7; 22; 45; 46].

OcobnuBocTi cuHkonanbHux craiB npu LQTS:

— BHMHHKAIOTh, SIK IPaBHMJIO, HA BHCOTI NCUXOEMOIIiN-
HOTO 200 (Pi3MYHOTO HABaHTAKCHHS,

— THIIOBI TIPOBICHHWKH (pamnToBa 3arajbHa CIAOKICTB,
MTOTEMHIHHS B 04aX, CEPUEOUTTS, TSHKKICTB 32 TPYIHHOIO);

— IIBUJIKE, O€3 aMHe311 1 COHIMBOCTI, BIIHOBJIEHHS CBI-
JIOMOCTI;

— BIJCYTHICTh 3MiH OCOOHMCTOCTI, XapaKTepHHUX IS
XBOPHUX Ha EMiJIeTNcito.

Kniniuna knacudikamis LQTS rpyHTyeThcs Ha 0CO-
OnmuBoCTAX #oro mepeOiry. BuainsioTh 4oTUpU OCHOBHI
KJiHIYHI BapianT nepebiry LQTS [2; 3; 25; 46]:

— cuHkorie + nonoskenHs inTepBairy QT (38%);

— 13onpoBane nonosxkeHHs inrepsary QT (40%);

— CHHKOIIE ITiJT 9ac BiZICyTHOCTI MOJOBKEHHSI IHTEpBaITY
QT (11%);

— IpUXoBaHa popMa — «HiMay, JIATeHTHHI TTepedir CHH-
JIpOMY.

HeoOximHO 3a3HaunTH, W0 X 4Yac 30WpaHHA aHAM-
He3y HaWOUIbIIy yBary HEOOXiTHO MPHIUTATH MOKIAJHIN
XapaKTePUCTHUIIl CHHKOMAJIBHUX CTaHIB: BIK MaHi(ecTa-
il cuHKore, (hakTopH, IO MPOBOKYIOTh CHHKOIE, 0CO0-
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JIMBOCTI TIOYaTKy Ta 3aKiHYCHHS Harajay, CaMOIO4yTTs
micist BiTHOBJIEHHS cBigoMOcCTi. OOOB’SI3KOBOIO YaCTHHOIO
00CTe)XEHHs € CKIIaJIaHHs CIMEHHOTro aHaMHe3y (HasBHICTb
y poauyiB 1 i 2 CTymeHs CIIOpIAHEHOCTI HamaJiB BTPaTH
CBIZIOMOCTI Ta/a00 BWIIAJKIB PalTOBOI CMEPTi BIKOM JO
40 pokis; nonowxenHs iHTtepBany QT na EKI' y wienis
ciM’i Ta/abo y pomudiB, a TAKOXK YPAKCHUX UICHIB CiM ')
[5; 46; 48].

[Tixg gyac mpoBeAeHHS CTaHAAPTHOTO KIIIHIYHOTO OTJISTY
HEOOXiHO 3BEpHYTH yBary Ha HasSBHICTh ()EHOTHITIYHHX
ocobIMBOCTEH, XapakTepHuX [t BapianTiB LQTS 3 mynb-
THUCUCTEMHUM ypaxeHHAM. CHHAAKTHUIISI TpPaIlIseThCs
y 100% BunazakiB npu cunapomi Timori. [yist xBopux i3
curapomom J[xxepseia-Jlanre-HinbceHa xapakTepHa Bpo-
JUKeHa HEeHpOCEHCOpHa NMpUITyXyBaricTh. [Ipu cunapomi
Anpepcena-Tasina BUSBIISIOTHCS TaKi CTUTME JTA3EMOPio-
reHe3y, SIK HU3bKO [T0Ca/PKeH] ByIIIHI PAKOBHHH, T1IIEpTEI0-
pu3M, Ae(eKTH M’SIKOTO Ta TBEPAOTO MifHEOIHHS, MIKpO-
THATIS, KIMHOMAKTWIIIS Ta CUHIAKTIUIIS, HU3bKHU PICT Ta
ckomio3 [2; 6; 15].

BinmoBimHO MO0 CyYacHMX peKOMeHHamiid €Bporeii-
cekoro ToBapuctBa Kapmionorie (ESC, 2022) mposin-
HUMHU JiarHOCTUYHUMHU Kputepismu LQTS € TpuBamicTh
QTc>480 mc na mopropuux EKI' y 12 BigBeneHHsAX abo
pusuk po3Butky LQTS>3 OaniB 3a MoxihikoBaHOO IIKa-
noto niarHoctrku LQTS (tabi. 2). 3a HasBHOCTI B aHaM-
He3i HEMPUTOMHOCTI apUTMOT€HHOTO TeHe3y a0 3yNUHKH
cepus BuszHaueHHs QTc>460 Mc HOCUTH Ui BipOTriIHOT
nmiarnoctuku LQTS [5; 48].

B oHoBieHHsAX KiniHIYHOT npakTuku KaHajacbkoro kap-
nioBackyisipHoro toapuctsa (CCS, 2023) mono BeaeHHs
narfieaTiB 3 LQTS pexoMeHIyIoTh BKIIOYATH TECTYyBaHHS
Ha OiroBiif mopikmi 3 (i3WIHUM HABAaHTAKCHHSAM (3 TPH-
BayuM 3amucoM EKI y mepion BiZHOBIEHHS MPOTITOM
6 xBWINH y Aopociux Ta 10 XBUIMH y HiTeH), SKe MOXe
BUSIBUTH aHOMaibHe monomxkeHHA QT y mepiox BimHOB-
JICHHS, HEe3BaXXKal04M Ha HOPpMaJbHUN ui MexkoBuit QTc Ha
EKT cnokoro. Ile mocimiKeHHS TaKOXK MOXE JOTIOMOITH
BusHayuTH reHotun LQTS 3a 3minamu narepHy 3yous T
Ta peakuieto cermenra ST Ha QizuyHe HaBaHTaKeHH. Taxk,
i yac GpizmyHoro HaBaHTaxkeHHs iHTepBan QTc 3a3Buyait
nogoBxkyeTbest mpu LQTS 1 tumy 1 3anuimaerscst momo-
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BXKCHUM IPOTATOM PAHHBOTO BiAHOBJICHHs. THm 2 Xapak-
TEePU3YEThCS TOAOBKEHUM 3HadeHHsAM QTc Ha panHil
cTa/il HABaHTAKEHHS! Ta MI3HHOTO BIJHOBJICHHS, JIe MOXKE
OyTH HOPMaJBHUAM Ha MKy HABaHTA)KCHHSI Ta HA PAHHBOMY
BigHosnenHi. [Ipu LQTS 3 tumy inrepsan QT 3a3Buuaii
ICTOTHO HE 3MIHIOETHCS il YaC HaBAaHTAXKCHHS, 1 )KOTHOT
KOHKPETHOT 3aKOHOMIPHOCTI He OyJI0 BCTAHOBJICHO B 1HIITHX
piakicanx renotunax LQTS [48].

Cuin 3a3Haunty, mo ESC (2022) BBakae, mo ais mia-
rHoctukd LQTS Moxe OyTH KOpHCHHUM MPOBEACHHS OPTO-
KiiHOCcTaTnyHOi mpobu [5], ame B pexomenmaiisx CCS
(2023) Bim3naueno, mo tect EKI' crosum He mokasaB
JIOCTATHBOI MIarHOCTHYHOI I[IHHOCTI y AiTeH Ta MiaIiTKIB
[5]. V upoMy BikOBOMY Mepiofi HaWOUIBII 3HAYYIUMHE
e nani EKI, ocobmuBo B mepii 4 XBUJIMHU BiTHOBJICHHS
micis (Pi3MYHOTO HABAaHTAXKCHHS [5].

3Bakarouu Ha Te, MO NOAOBKEHHS iHTepBaTy QT Moxe
OyTH HENOCTIHHUM, TOMY JOOOBE XOITEPIBCHKE MOHITOPY-
BauHs EKI € mocuts iHQpOpMATHBHUM METOIOM, OCOOIHBO
mpu LQTS 2 Ta 3 tunis. Lle mosicHIOETRCS THM, IO Y Talli-
€HTIiB 3 TakuMu BapiantamMu LQTS Oinpmr BupakeHe 1moao-
BxeHHs iHTepBary QT croctepiraeTbes y HiuHUI 9ac abo
ITiJT 9ac MPOBEACHHS MPOBOKAIIMHNX TecTiB [15; 43].

IIpoBoKariliHi TECTH 3 BUKOPUCTAHHAM JIEAKUX JiKap-
CBKHX IIpenapariB MoxyTb jgornomortu Bupizuutu LQTS
cepell HIIMX BapiaHTIB KaHAJOMATIH, ane He PeKOMEH/y-
€TBCSl PYTHHHE ITPOBEJCHHS MPOBOKAIIWHOI IpoOH 3 BBe-
JICHHSIM ajipeHaliny [43; 47; 48].

3 METOI0 YTOUHEHHSI XapaKTepy 3MiH CTPYKTYp Ta (QyHK-
it cepist BeiM miTsaMm 3 mino3poro Ha LQTS 000B’s13k0BO
MTOKa3aHO MPOBEACHHS IOMITIepexoKapaiorpadii.

V xBopux 3 LQTS He pekoMeHy€eThCSI iHBa3HBHE CIICK-
Tpodizionoriaae 00CTeKSHHS cepIis [5].

Jyxe BaxIHBHAM s AiarHOCTHKH camoro LQTS
Ta HOro BapiaHTIB Ma€ MEIUKO-TEHETWYHE TECTYBaHHS.
[Tamientam 3 yke BcTaHoBIeHHM miarHo3oM LQTS peko-
MEHJYEThCSI IPOXOAUTH T€HETHYHE TECTYBaHHS Ta OTpH-
MaTy KOHCYJIBTAII0 y CIeIiaTi30BaHOMY MEIUKO-TCHETHY-
HOMY IICHTpPi JUIsl MPU3HAYCHHS TCHOTHUII-CIICIU(IYHOTO
JIKYBaHHS Ta BHUSBJICHHS POIUYIB, IO BXOISATH 10 IPYNHU
PU3UKY BUHHUKHCHHS IIUTYHOYKOBOI TaXiKapil Ta pO3BUTKY
PCC [3; 5; 24; 48].

Tabmuusg 2
MonudikoBana giarnoctuuyna mkanaa LQTS (ESC, 2022)
Kpurepiii baiu
>480 mc 3,5
=460-479 mc 2
QTc = 450-459 mc (y 40JI0BIiKiB) 1
>480 Mc mpoTsiroM 4-01 XBUIMHH BiTHOBICHHS MiCIIs TECTY 1
EKT 3 (hi3MYHUM HABAaHTAKCHHIM
3apeecmposana maxixapoia muny «nipyemy (Torsade de pointes) 2
AnprepHartis Xt T 1
HasBHicTh 3a3y0nuH Ha xBuii T y 11 BingBenenHi 1
Hwuspkuii mynbse 11 Biky 0,5
Koristiami mposisi Cunkore 31 cTpecoM 2
0e3 cTpecy 1
CimeitHuit anamHe3 Ynen(u) popunu 3 Bu3HaueHuMm LQTS 1
PantoBa cmepTh y ciM’1 xBoporo y Bini <30 pokiB 0,5
[eneTnyHiI 3HAXIAKH [larorenHa myTartist 3,5

Ipumitka: giarHo3 LQTS BcTaHOBIMIOETHCS 32 KiIbKOCTI 6astiB Oisbiie 3.
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Takox mig gac obcrexxerns mamienta 3 LQTS HeoO-
X1THO IPOBOAMTH J1aOOPATOPHI TOCIIIKCHHS KPOBI 3 OIliH-
KOIO €JIEKTPOJIITHOTO CKJIaay, BH3HAUEHHSIM aKTUBHOCTI
KapaiocnenudiyHux (GepMeHTIB Ta MapKepiB 3alalieHHs,
BKIIIOYAIOUN JOCIHI/DKEHHSI THTPY aHTHTUI JIO CTPYKTYp
cepIlsl, TOPMOHAJIBHOTO MPOQIII0 IIUTONOAIOHOT 3251031
JUISl BUKJTIOYEHHST BTOPUHHMX CTaHIB, IO MPH3BOIATH JI0
[IUTYHOYKOBUX TaXiapUTMIi.

JlixyBarus LQTS Brimodae MDKINCUMIUTIHAPHAN TifI-
XiJ1, SKUH TOBUHEH Oy TH CIIPSIMOBAHHI HA 3HIKEHHS PU3HKY
PO3BUTKY HeOe3meuHnx s xutTa aputMiid Ta PCC. OcHo-
BHI npuHIUIHK JikyBanHs LQTS: kopekiis crioco0y KHTTs,
NICUXOJIOTTYHA TATPUMKA, MEAMKAMEHTO3Ha Ta HEeMeHKa-
MeHTo3Ha npodinaktrka PCC; HeBijKIaaHa Teparis nuTy-
HOYKOBOI Taxikapaii Tumy «mipyer [3; 5; 43; 45; 48].

Hacamnepen yciM XBOpUM PEKOMEH/I0BaHO BUKJIFOUHTH
MIpUIHOM TIpernaparis, 1o MoAoBxKyIoTh iHTepBas QT. HeoO-
X1THO BiTMOBUTHCH BiJl €KCTPEMaIbHUX (iI3WIHUX HABAH-
TaXEHb Ta MIiHIMI3yBaTH TE€HOTUN-CICIH(IUHI TpUTEpH,
TIOTICPEUKYBATH  TU3EICKTPOJIITHI TOPYIICHHS. 3aHATTS
mpodecitHIM CIIOPTOM IPOTUIIOKA3aHI XBOPHUM i3 CHHKO-
nanpHOI0 (hopmoro LQTS Ta XBOpuM i3 TPyIH BHCOKOTO
PHU3UKY; 32 BiICYyTHOCTI KJIIHIYHUX MPOSIBIB Ta TEHETHYHO
migrBepmkenoro LQTS pimieHHS HpUAMAEThCS JIiKap-
CBHKOIO KOMICI€I0 B IH/IMBIAyaabHOMY NOPSAKY [5; 43; 48].

OcHoBy MmeaukamentosHoi Tepamii LQTS craHOBISTH
B-ampenooOnokaropu [3; 5; 15; 48; 49; 50]. Ileperara Hana-
€TBCSI TAKUM HECEJIEKTHBHUM [-apeHOOI0OKaTopam, SIK HaJlo-
non (1,0-1,5 mr/kr/no0Gy B 1-2 mpuifomu) Ta IpONpaHOINION
(1,0-4,0 mr/xr/no0y B 3—4 mpuiioMu), TOMy IO BOHH 3a0€3-
TIEYyFOTh OUTBITY e(heKTHBHICTE y TTOTICPEIDKCHHI apUTMOTCH-
HOTO PH3WKY, HDK CENeKTHBHI [1-aIpeHOOIOKaTopr — METo-
niporon Ta areronodn [3; 5; 11; 48]. BuzHaueHo, 110 Hamamomn
Ta TPOTIPaHOION HaOLTeI edexrrBHi ipr LQTS 1 Ta 2 Tmis
[43; 49]. Im HataeThCst MepeBara y XBOPHX i3 CEpe/HiM Ta BUCO-
KUM apUTMOTEHHHM pPHU3MKOM. XBOPHM 3 HH3bKUM PU3HKOM
PO3BUTKY JKHTTEBO-3aIPOXKYIOUOT apUTMIl MOYKHA TTPU3HAYATH
o6icomposton [48]. I1lo cTocyeThes MPU3HAYCHHS METOIPOJIONY
Ta areHoJIoy, TO OCTAHHIMH POKaMH L [-aapeHOOIOKaToOpH
obmexyrothest xBopuM Ha LQTS, oCKiIbKH X 3aCTOCYBaHHS
CYTIPOBOIKYETHCSI BUCOKUM PH3HKOM PELUIVBY TTOIOBKEHHS
iTepBaty QT i3 3arpo301o po3BUTKY apuT™ii [11].

Ha nmomarokx mo [-aapeHOOIOKATOpPiB XBOPUM 3 IIif-
tBepkeHIM LQTS 3 tumy Ta QTe>500 mc, y sAkux micis
mikapcpkoi mpobm QTc 3MeHmIyeThCs OUTBII HIK Ha
40 Mc, peKOMEHIY€EThCS MPU3HAUYECHHs OJ0KaTopa Harpie-
BHUX KaHaNiB MekcmieTuny (2,0-5,0 mr/kr y 3 mpuiiommu)
[5; 48; 51]. Takox y mesxkux Bapiantax LQTS y min-
JITKIB MOXJIMBE INpH3HAYeHHs! (iekoiHiny, sSKud Jie 3a
paxyHOK TNpHUTHIYEHHS il MIBUJIKUX HATPIEBHX KaHAIIB
[5; 43; 48; 52]. AHTHapUTMiYHA Tepamisi MPU3HAYAETHCS
JIOBIYHO 3 KOPEKIII€I0 03U MPErapaTy 3aJeKHO Bij 3011b-
[ICHHS Bard mairjieHra. Takok HEeOoOXiTHO MiATPHUMYBAaTH
KOHIICHTPAITIF0 KaJifo, MarHifo Ta KajbIlif0 Y CHPOBATII
KpOBIi B Mekax HOpMH [5; 43; 48].

VY pasi HemocTaTHROI €(PEKTUBHOCTI MEINKAMEHTO3-
HOI Tepamii xBopuM 3 LQTS moxkaszani Xipypriuai MmeTonu
JIKyBaHHS — JIIBOCTOPOHHA CHUMIATHYHA JCHEpBaIlis
ceprt (JICJC) ta immuranTamist kapaioBeprepa-aediopu-
naropa (IKJT) [3; 5; 43; 48]. BignoBigHo 10 pekoMeHa-
uiit Kanajacekoro toBapuctBa kapaiosoriB (2023) rtaki

METOIU JIIKyBaHHS Yy JiTel, sIK MPaBUJIO, BUKOPUCTOBY-
10ThCs piako [48].

JICJC pexomMeH10BaHAa 0COOIMBO MOJIOMM MAI[IEHTAM,
y SIKUX PelMIMBU IIUTYHOUKOBOI Taxikapii 30epirarTbcs,
HE3BaKAIOYM Ha MPUHOM MaKCUMAaJbHO JOIYCTUMOI JI03H
B-anpenobiokaropis. Takox JICJIC BUKOHYyeThCs SIK Ime
OJIMH KPOK Iepel PO3MIISLI0M HEOOXi1THOCTI BCTAHOBIICHHS
IK/I abo 3a HassBHOCTI mpoTHIioka3anb 10 K] uu BiqMoBH
BiZ HBOTO [5; 53; 54]. Busnaueno, mo anTudiOpunsTopHi
edextu JIC/C, Taki Sk ociaaOieHHs CUMIIATHYHOTO JIOKa-
J30BaHOTO PO3PAAY 1 MiABUIIEHHS mopora ¢GiopurAmii
[IJTYHOYKIB, 3HAYHO 3HIKYIOTH CEpPIEBI MOl IPUOIH3HO
Ha 90% micns npouenypu. Le poouts JICAC minHUM Bapi-
aHTOM JUJIs JTiKyBaHHs maiieHTis 3 LQTS, ocobmuro y miteit
abo y Bumaakax npopuBHuX cuHkome mpu LQTS 2 Ta
3 THIIB, € CIIOCTEPITaETHCSl BUCOKA CIIPUUHSTIMBICTD J10
CUMITaTHYHUX CIIECKIB [5; 43].

Bimnosinao mo pexomenmaniii ESC (2022) BcraHOB-
nenns K]l Hanexxutb 10 nokazanp Il kjacy Iuist XBOpHX
3 LQTS 3 ypaxyBaHHSM MOIJIMBUX YCKJIa{HEHb Ta ICUXOCO-
IIaJTFHOTO BIUIMBY Ha SIKiCTh JKUTTA marfieHTa [5; 43]. XBopi,
sIKi MatoTh Bucokui pu3uk LQTS, ta Ti, y xoro Oyrna 3ynmiHKa
cepIld 3 YCHIITHAM BiTHOBICHHSIM CEPIIEBOI TiSUTEHOCTI 200
MHO)KHHHI apUTMOTCHHI CHHKOIAJIbHI €IMi30[1 Ha T MpH-
oMy B-anpeHo0oKaTopiB, HOBUHHI TPOXOANTH arpecHBHE
JIKYBaHHS 3 IMIUIAHTAIlIE€I0 KapaioBeprepa-aediopuisTopa
[5; 43; 55; 56]. BcranoBnenns IK]l € BaximBuUM y Tepa-
il namieHTiB 3 miarepmkenum LQTS 3 Tumy, sikuit yacto
JIEMOHCTPY€ 3HW)KCHHSI Yy TIIMBOCTI /10 B-aJpeHOOI0KaTOpiB
Ta apUTMOTCHHUMH PELUIMBaMU ITij1 gac cHy [43].

[Mamientn 3 LQTS mnorpedytoTh MOCTIHHOTO criocre-
PEKECHHSI y CIICIiai30BaHUX apUTMOJIOTIYHUX LEHTPax
[5; 48]. YacToTa BigBigyBaHb 3aJCKUTH BiJl BIKY XBOPOTO
i TSOKKOCTI 3axBoproBaHHA. [Ipm cuHKomanbHIA (opmi
LQTS xoHTpOb €PEeKTUBHOCTI Teparii i MOHITOPUHT (ax-
topiB pusuky PCC mpoBoauthesi 1 pa3 Ha 1-6 MicsIiB.
3a BIiZICyTHOCTI CHHKOIE MOHITOPHHI (DAKTOPIB PHU3UKY
MPOBOJUTHCS He pifme 1 pady Ha pik. B mybGepratHomy
nepiozi — 1 pa3 Ha 6 MicsIiB.

XBopuM 3 IKJl KOHTpOJIb CHCTEMH IPOBOAUTHCS HE
pinme 1 pasy Ha 6 MicsIiB; a TAaKOX IIopasy y pasi crpa-
IILOBYBaHHS MPUCTPOIO0 a00 pElUIUBY CHHKoOme. Y pasi
maHoBoro koHtpomo cucremu IKJ[ momepeanbo mpo-
BoasTecst EKI, xonrepiBchbke MOHITOpYBaHHS CEPLEBOTO
purmy, J1ExoKT, pertreHorpadis oprasis rpyqHOi KIITKA
y IIpsAMii 1 JTiBiH O19HIH IPOEKIIIAX.

[MuTanHg PO BAaKIWHAINIO BHUPIIIYETHCS B 1HIUBIOY-
QIBHOMY TIOPSJIKY 3aJIEXKHO BiJ KJIIHIYHOTO CTaHy IUTHHH,
e(PeKTHBHOCTI MEIUKAMEHTO3HOTO KOHTPOJIIO apHUTMil,
a TaKOX 3 ypaxyBaHHIM paHillle BUSBICHUX MPOBOKYIOUNX
YUHHMKIB (3B’s30K MaHidecTanii apuTmil 3 BaKIMHALIETO,
iH(EKIIHHUM 3aXBOPIOBAHHSM).

Jitam i3 cunkomanpHO (opmoro LQTS Bakiunaris
MIPOBOANTLCS 32 IHAMBITyaIbHIM rpadikoM. 3a BiCyTHOCTI
CHHKOIIE BaKIMHALlisl IPOBOAUTECS B ICKPETOBAHI TEPMIiHH.

Jist imtocTpanii BuIne 3a3Ha4eHNX MOJI0KEHb HAaBOIMMO
KJIIHIYHWI BUITAJIOK BIacHOTO COCTEPEKEHHS Ta
BeneHHs nutuHu 3 LQTS.

Jurtuna N., 13 pokiB, HagiiduIa 10 BiUTIICHHS iHTCH-
CUBHOI Tepartii 001aCHOT KITIHIYHOT TUTSYOT JTIKapHIi 3 KHUT-
TE€3ArpO3JIMBUM TIOPYLICHHSIM CEPIIEBOTO PUTMY.
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3 aHaMHe3y 3aXBOPIOBAHHSI BiZIOMO, 1110 Y XBOPOT Mif
4ac 3aHATh Y MIKOJI OyJ1a BTpaTa CBIiJOMOCTI, sIKa CYIpPOBO-
JDKYBaJach 1iaHO30M LIKIpH Ta HOCO-TYOHOTO TPUKYTHHKA,
MHUMOBUIEHUM CEYOBHITY CKAaHHSIM.

3 aHAMHe3Y JKHTTS 3’ICOBaHO, 1[0 TUTHHA BiJ 2 BariT-
HOCTi, sKa Tnepedirara Ha T 3arpo3W IepepUBAHHSI
3 12 tmxwHiB. [lomorn 2, caMocTiiiHi, Bara mig 9ac Hapo-
mkeHHs 2600 1. 3pocTana Ta po3BUBANACh BIAMOBIIHO 10
Biky. Cepen mepeHeceHHX 3axBoproBaHb: [ PBI, BiTpsHa
BicIla, THEBMOHIs, mienoHedput. OnepaTUBHUX BTPYYaHb
He Oymo. Anepriunuii anamHe3 He o0TskeHuit. [lim wac
Oeciau 3 Matip o OyII0 3’ICOBaHO, 110 B MOJIOIIINX KiIacax
npu oocterxeHHi Ha EKI — 03HaKu MOI0BKEHOTO IHTEpBATY
QT, asie moBHOTO OOCTEIKEHHSI TUTHHI TIPOBEICHO HE OYII0.
Maru — 41 pik, nepeHecna ineMidauii iHCYIBT y 2016 p.,
6atbko — 41 piK, 370pOBHH.

JluTrHa HaifnUIa 10 JTiKapHi B TSHKKOMY CTaHi, [0 3yMOB-
JICHO MOpYIIEHHsIM ceprieBoro putMy, AT 60/20 mm pr.ct.,
SpO,—92%, na EKT" moiMopdna nuryHouKoBa Taxikapis.
He muxomanmna. Karapansaux sumi He 6yno. CTaH cBino-
MOCTI — IIPUTITYTIICHH, OIiHKA 3a IIKayoro koM [Tmasro 12
6amiB. Oui BimkpuBae, 3iHumi giamerpom 3 MM, OD=0S,
(dbotopeakiiii  30epexkeHi, MISIBi, CHUMETPUYHI, OIS
KopoTKodacHO (ikcye. KopHeasibHi Ta poriBkoBi pediiekcu
30epekeni. ToHyc M’si3IB 3HWKEHHH, pyXH B KiHI[IBKAax
30epexeni, D=S. CymoMm He crocrepiramocs. MeHiHre-
aJbHI 3HaKM HeraTuBHi. [py0oi BOrHMIIEBOI HEBPOJIOTiY-
HOi CUMIITOMAaTHKH HE BUSIBIICHO.

JiBunHKa paBHIBHOT Ti0OY/10BH, BHCOKOpOCIa (Bara
58 kr, 3pict 175 cm, IMT = 19,3 kr/m?). LlkipHi mOKpuBH
Omio-pokeBi, 6e3 BucuIy. BuanMi ciim3oBi pokeBi, BOIIOTT,
ryou poxkesi. [lepdysis HIrTHOBUX JOX 3370BiLTbHA. Jlyic-

AN SDULL SIS 0709017 11355
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TaJbHI BUAJIUIM KIHLIBOK Terni Ha noTuk. [lepudepiii-
HUX HaOpsKiB Hemae. J[MXaHHSA CaMOCTIHHE, PUTMIYHE,
Y/l 18 3a xBunuHY. AyCKyJIbTaTUBHO Yy JIETCHIX AUXAHHSA
BE3UKYJISIPHE, TIPOBOAMIIOCS Y BC1 BLUIUIH, IIOMIPHO TOCIIa-
Onene B 0a3albHUX BiJIIAX, XPUIIM HE BUCITYXOBYBAJIHCh.
[lepkyTopHO Hal JETeHsIMU SICHUN JereHeBUH 3ByK. TOHH
cepus TPUIITYIICHI, apUTMiYHI, KOPOTKHUH CHUCTOIIYHHUN
mryM Haj BepxiBkoro, YCC 86 ymapiB Ha XBHWINHY. ApTe-
piaibHa TiMOTeH3is.

JKuBiT M’ SIKUii, TOCTYITHUH MaNbHIaIii y BCiX Bigminax.
ITeuinka Ta cenesinka He 30inmbiueHi. Pizionoriuxi BiA-
MIPABJICHHS HE MMOPYIIICHI.

ITig yac EKI-00cTexKeHHsT y XBOPOi BHUSBICHO IOPY-
IIEHHSI CEPLIEBOT0 PUTMY — ITOJTIMOp(HA IITYHOUKOBA TaXi-
Kapis THITY «I1ipyeT». UeproBuM JlikapeM BBe/IEHO KOp/ia-
poH 5 mr/kr B/B crpyitno. Ha EKI™ Ha 111 KOpOTKOTpUBAIMX
€Mi30/1iB CHHYCOBOTO PUTMY 3apEECTPOBAHO IOJOBKCHHUH
inTepBan QTc mo 690 mc Ta momiMOpdHY NIUTYHOUYKOBY
Taxikapairo tumy «iipyer» (puc. 1 A, b).

Kopnapon BigmiHeHO. BiAmoBigHO 1O peKOMEHMIAIIiH
€BpoIeHCHKOTO TOBapuCTBa Kapiomnoris (2022) BHyTpimI-
HBOBEHHO BBEACHO JIIOKalH y CyMapHiid m03i 3,5 MI/KT.
3HOBY CTiifKoro eexry nocsarayto He Oya0, IpHU3HAYCHO
B-6mokaTop aHanmpuiaiH y mo3i mo 20 mr 3 pasu Ha 100y
BHYTpiliHbo. CTaH AMTHHM cTaOlli30BaHO, HAmaj HLTy-
HOYKOBOI Taxikapaii kymiiioBaHo, Ha EKI' 3apeectpoBana
[apacuCTOJIiYHa ILTYHOUKOBAa OireMeHis, CHHIPOM IOJI0-
Bxenoro inrepsany QT (puc. 2 A, b).

Hamani mpotsrom mo0u MOBTOPHO OyIH 3apeecTpo-
BaHi HamaJgW LUTYHOYKOBOI TaXikapiii THIy «IipyeT».
JuTHHY TepeBeIeHO N0 KapAioXipypriyHOTO BiIiJICHHS
Y «lHCTUTYT 3aranbHOI Ta HEBIIKIAmHOI Xipyprii iMeHi

Puc. 1. a, 6 — BepeTeHonoAiOHa moJ1iMOpP(HA HITYHOUKOBA TaxiKapAisa THIY «IipyeT»
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Puc. 2. a, 6. [Tapacucroniyna nurynoukona diremenisi, LQTS

B.T. 3aiineea HAMH VYxpainn» (M. XapkiB) aist BUpi-
LIEHHs] MUTAaHHS IMIUTaHTaLil KapaioBeprepa-nediopuis-
TOpa, PO 110 OTPUMAHO 3roy OaTbKiB IUTHHH.

JliarHo3 Ha MOMEHT TIEPEBOY: CHH/IPOM MO/I0BKEHOT0
inTepBaay QT. [MoaiMoppHa mIyHOUKOBA Taxikapmis.
Cunkone. CyGaoprajbHa aHoMajJbHa XopjAa JIiBOTO
miIyHouka. Opraniune ypaskenns IIHC, cunapom Bere-
TaTUBHOI JuchyHKUIL.

3a yac criocTepeskeHHs1 AMTHHA 0yJ1a o0cTeskeHa.

Kainiunuii anauiz kpoi: nedinurHa aHemist Jierkoro
CTYIEHSI.

Kainiunuii anani3 ceui: 6e3 narosorii.

BioximMiuHi moka3HUKM: 3araibpHU OUIOK, MPOTETHO-
rpama, IyKop KpoBi, TponoHiH T, KpeaTHHIH Ta ce4oBHHA
KpoBi, OumipyOiH 3arampuHuii 1 ¢(pakuii, TpaHcaminasm,
TiMOJIOBa TIpoda, anmb(a-amiiasa KpoBi, JaKTaTAerigpore-
Haza, kpeatruH(ochoKiHaza, TyXHA (ocdaraza, JIimiTHAN
CIIEKTP KPOBI — B MEKaX HOPMH.

Pentrenorpagisi opraniB rpyiHoi TNOPOKHMHU:
nereHi 0e3 narosoriyaux 3min. Cepiie MiTpaibHOI KOH(DI-
rypauii, tamis 3riampkena 3a paxyHnok I nyru, KTI1=39,7%,
Kapaio-aiadparmManbHi KyTH: TOCTPUHA MPaBOpYyY, MPSIMUI
JIBOPYY.

EKT': HeonHOpa30BO Oyiiu 3apeecTpoBaHi MOPYIICHHS
CepUeBoOro puTMy (MmoiiMopHa HITYHOYKOBA TaxXiKapist
TUILy «IIpyeT»; HapacucTOIiUHa ILUIyHOYKOBAa OireMeHis,
CHHIPOM TTof0BXeHoT0 iHTepBairy QT).

JExoKI': cybaoprambHa aHOMajgbHA XOpAa JIIBOTO
IITYHOYKA. 3HIKEHHS CKOPOTIIMBOI 3JaTHOCTI JIIBOTO MITy-
Houka (PB=49%) Ha i nuryHouxoBoi Taxikapaii. [Topy-
LICHHSI 1aCTONYHOI (PYHKIIIT JIIBOTO IUTYHOYKA.

Y3/l opraHiB 4YepeBHOI MOPOKHUHH Ta HHUPOK:
MMOMipHE 30UTBIICHHS MEUYIHKK 10 2,5 CM HHXKYE Kparo
pebepHOT yru, CTPYKTYpa OJJHOPIIHA, EXOTCHHICTh HE Mijl-
BuleHa; noMipHa aedopmaist YUMC, conboBa iHKpycTaris
MHCOK HHUPOK.

68

EEI': o3Haky 3HMKeHHs (DYHKI[IOHAJIBHOT aKTUBHOCTI
KopH rojioBHOro Mo3Ky. IImockuit Tun EEI. HuwxHbOCTBO-
JI0Ba JUCHYHKIISL.

ExoETI': o3Haku sikBopHOI rineprensii | crynews.

Jonneporpadiss cyiuH rojioBm Ta WIUi: OTpUMaHi
J00pl  yABTPa3BYKOBI CHUTHAJIM 3 IEPEeIHbOI, CeperHbOl
Ta 3a/HHOI MO3KOBHUX apTepiif 3 000X OOKiB, OCHOBHOI Ta
IHTpaKpaHiaJbHUX AULTHOK XpeOToBuX aprepi. Cromyuni
aprepii Bimi3ieBa koma (yHKIIOHYIOTH 3a0BiTHHO. Kpo-
BOHAIIOBHEHHS B 3araibHil, BHYTpIOIHIM Ta 30BHIMIHIN
COHHHX apTepisix HEPIBHOMIpPHE, CIIEKTP KPOBOILIMHY 3HAa-
YHO 3MIHCHUH.

MPT roJsioBHOro MO3Ky: Ha cepii OTPUMaHHX TOMO-
rpaM roJIOBHOTO MO3KY BOTHHIIIEBOT MATOJIOTI] Ta IHTpaKpa-
HiaJIbHUX NaTOJIOTIYHUX 00’ €MHHUX YTBOPEHB HE BUSIBIICHO.
BokoBi nutyHoukn Tpoxm acumerpuuHi (S>D), posmipu
B MeKax HOpMH, 3 Ta 4 IUTyHOUYKH He 3MiHeHi. CepeanHHi
CTPYKTYpH He 3MimeHi. Tpoxu po3imupeHi KOHBEeKCUTAIbHI
cy0apaxHOiJaIbHI MPOCTOPH Ha TJIi MOYATKOBHX TiIIOTPO-
(iuHMX 3MIH BiITIB 000X Temicep roJIOBHOTO MO3KY.
T'imoi3 Ta rimotaraMiyaa 30Ha He 3MiHEHi.

KoncyabTanisi Helipoxipypra Ta 0TOJIapHHIOJIOra:
aTOJIOTi HE BUSBIICHO.

KoncyabsTaniss HeBponarosiora: opraHiyte ypakeHHs
IHC, cunapom BeretaruBHOT quchyHKITT.

Koncyabranisi kapaioxipypra-apurmosiora: CcuH-
JpoM rnofioBkeHoro intepaiy QT, nonimopdHa nuryHOU-
koBa Taxikapaisi. Cunkorie. JIMTHHI OKa3aHO OnepaTHBHE
JIKyBaHHS — IMIUTAaHTALls] KapioBepTepa-aediopuisitopa.

B ymoBax kapmioxipypriuaoro Bimmiienns Y «lacTH-
TYT 3arajibHOI Ta HeBinKkiaaHoi Xipyprii imeni B.T. 3aiinesa
HAMH Vxkpaian» XBopiii mpoBeieHa IMIUTAHTALisl Kapi-
oBeprepa-nedidprsitopa. [licnsonepamiiiamii nepion 06e3
ocobnuBocrei. Ha 5-Ty 100y cTaH MamieHTKH 3 TMOMITHUM
noyinmeHHsM. [lapaMeTpy reMOAMHAMIKM ONTHMAJIbHI.
CuMITTOMIB CeplIeBOT HeJIOCTaTHOCTI He BusiBieHo. Ha EKT:
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ckopoueHHst iHTepBaiy QT, HUTyHOUYKOBI apuTMIi HE peLu-
nuByr0Th. Podota IK/] cTabinpHa y 3agaHoMy pexumi. Pexo-
MeHzoBaHO npuiiMarn Oeranok 30K (meromposnon) 25 mr
1 pa3 Ha 100y 3paHky i3 konTposiem YCC, AT Ge3cTpokoBO
i HamisimoM kapmaionora. Konrpoms EKI Ta crany imm-
JIAHTOBAHOTO KapJioBeprepa-aediopmisTopa 2 pasu Ha pik.
[Mporunokasano Hapaxkatu IK]{ BIUTHBY eeKTPOMarHiTHOro
TIOJIsI, yV pa3i BUKOHAHHS XipypridHUAX OmNepariii KOpUcTyBa-
TUCH OIMONSApHUM KoarymsatopoM. CIocTepexeHHs ciMei-
HOTO JIKapsi, KapIioiora, moMipHa ¢i3udHa aKTHBHICTb.

Harenep cran autuHM cTalinbHUi; mepebyBae mo3a
MeXaMH YKpaiHu.

OCOONHUBICTIO 1BOTO KJIIHIYHOTO BHIIAAKY € T€, II0
y IUTUHHU MaB Miciie Bpomkenuit LQTS, mpo skuii Bkasy-
Banu nonepenni EKI -nocnipkenns, ane qutuHa He Oyoia
00CTe)KeHa B TIOBHOMY 00CsI31 1, BiJIIOBIHO, HE IPU3HA-
4aJoch a/ieKBaTHe NMpopuIaKTHYHE JiKyBaHH. KiliHIvHIM
MIPOSIBOM CTaJ0 CHHKOIE y Billi 13 pOKiB, 10 THITOBO JJIs
TaKoro BiKy. Takox TUTHHA KIHOUOI CTaTi, [0 YaCTIIlIe Tpa-
IUIEThCS TTOYMHAIOUM 3 MiJUTITKOBOTO mepioay. CHHKOIe
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Ha mii LQTS Oyiio BUKIMKAaHO PO3BUTKOM MOJIIMOP(HOT
LITYHOYKOBOI TaxiKap/il THITYy «IipyeT», sKa € MPeJInKTO-
pom PCC. KyniroBatu Hama/t BAaiIoCs Ha T PU3HAYECHHS
Oera-6110KaTopiB. 3 OIVIALY HA T, L0 y AUTHHU BXKE PO3BH-
HYJIOCSI CHHKOTIE BHACIIIOK TOTiMOp(HOT Taxikapil THITy
torsades de pointes sk Mapkep MOxIUBOTO po3BUTKY PCC,
TO TaKTHKa BEICHHS TaKoi XBOPOi moTpelyBajia BCTAHOB-
nenss 1K/] 3 moXuTTeBUM mpuitoMoM OeTa-010KaTopiB Ta
CIIOCTEpEXEHHsI Kap/ioJiora Ta Kapaioxipypra.

BucHoBknu

Taxum 9rHOM, ¥ poOOTi HaBEACHI OCHOBHI MOJIOKEHHS,
IO CTOCYIOTHCSI CYYaCHMX 3HAaHb IIPO CHHIPOM IIOZO-
BkeHoro intepBaidy QT, oCHOBHI KIIHIUHI TPOSIBH, [ia-
THOCTUYHI KpHUTEpii Ta TAKTUKY JiKyBaHHs aiteit 3 LQTS.
Takok HagaHO NMPHKJIIA] BIACHOTO KIIHIYHOTO CIloCTepe-
JKeHHS TimmiTka 3 BpomkennM LQTS. Bumieskazani nani
PO3IIUPATH 3HAHHSA MEAiaTpiB, CIMEWHHUX JIiKapiB Ta TUTA-
YUX KapaioJOTiB PO CHHAPOM IOJOBKEHOTO IHTEpBAIY
QT sx npeaukropa ¢aralbHUX MOPYIIEHb PUTMY CEpLs
y IiTel Ta JO3BOJSITH CBOEYACHO MOIEPEIDKYBATH PO3BU-
TOK PanTOBOI CEPLIEBOI CMEPTI B AUTSYOMY Billi.
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Type 2 diabetes mellitus (T2DM) accounts for nearly 90-95% of all diabetes cases and has a global prevalence.

The aim of the study is to analyse the latest research on the clinical features of diabetes mellitus in patients who have recovered from
COVID-19 and to assess the risks of new-onset diabetes at the post-acute phase of the disease.

Materials and methods. The latest scientific publications were studied and analysed using relevant keywords using open scientometric

databases such as Scopus, Science Direct (by Elsevier), and PubMed.

Results. Patients with T2DM have an increased risk of severe COVID-19, characterized by rapid progression of inflammation, the need for
admission to the intensive care unit, and frequent severe complications that affect disease prognosis. A distinctive feature of the T2DM course in
patients with COVID-19 was the early development of diabetic ketoacidosis, which required change of therapy. The key pathogenic mechanisms
involved in the development of diabetes during COVID-19 include p-cell damage and insulin resistance. A higher risk of new-onset T2DM was
observed among critically ill COVID-19 patients who were hospitalized to intensive care units, required mechanical ventilation, and had poorly
controlled hyperglycemia. The time period of follow-up of patients who have recovered from COVID-19, duration of hyperglycemia and new-
onset diabetes remain debatable issues and need further research and development of screening programs for patient examination.

Key words: type 2 diabetes, risks of development, SARS-CoV-2, COVID-19.
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LHYKPOBHUM JIABET TA COVID-19: MOKJIMBHUM 3B’ 130K TA PU3SUKU PO3BUTKY (OIVISLA JIITEPATY PH)

O0ecvkuti HayioHanbHuil Meouynuil yHigepcumem, Oodeca, Yxkpaina

Llykposuii niabet 2 Tumy (LI 2) cranoButs Maiike 90-95% Beix Bunmaakis 1iadetis i Mae robanbHy po3noBciomkeHicTs. [Tauienty 3 LI/
2 BXOIUITH JI0 TPpyHH pu3uKy Tspkkoro mepediry COVID-19 31 mBHIKHM MPOTpecyBaHHAM 3alAIBHOTO TIPOIECy, HOTPeOoIo rocmiTamizanii
y BiUIIICHHS 1HTEHCUBHOI Teparlii, YacTHM PO3BUTKOM TSKKHX YCKJIaJHEHb, Ki BIUTMBAIOTh HA IPOTHO3 XBOPOOH. IMOBIpHHM € 3B’A30K MDX
iHQikyBaHHM BipycoM SARS-CoV-2 Ta miBuIlleHIM PU3UKOM BHHHMKHEHHS HOBOTO jia0ery 2 Tuiry. JIMCKyTaOeIbHUMH € IUTaHHS 1010
TEPMiHIB TPHBAJIOCTI TilEPIITiKeMil Ta BAHNKHEHHSI HOBOTO J1ia0eTy y TamieHTiB, siki nepexsopinu Ha COVID-19, mo norpedye npoBeneHHs

MOJTAJIBIIOTO CHIOCTEPEKEHHS Ta 00CTE)KEHHS TaKUX Malli€HTIB.

Kutrouogi ciroBa: mykposuit niader 2 Tuy, pusuk po3Butky, SARS-CoV-2, COVID-19.

Introduction. Diabetes mellitus is one of the major
problems worldwide, which concerns not only medical but
also economic aspects, and has a huge impact on the com-
mon health and social well-being of people [1]. In 2021, the
global prevalence of diabetes among people aged 20 to 79
years was 536.6 million people (10.5% of the world’s pop-
ulation) [2]. According to statistics, in 2021, diabetes and
its complications led to the deaths of 6.7 million people [1].
By the year 2045 a significant increase is expected — up to
783.2 million people with diabetes [2]. It should be noted
that 1.271 million people with diabetes were officially reg-
istered in Ukraine in 2017 [3]. In 2020 in Odesa region,
more than 9.000 people aged 18 and older with type 2 dia-
betes (T2DM) needed insulin therapy [4].

© Ye. I. Yurchenko, G. F. Stepanov, 1. V. Yurchenko, 2024
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Type 2 diabetes mellitus (T2DM) accounts for nearly
90-95% of all diabetes cases. The disease is considered to
be a disorder of carbohydrate metabolism caused by insulin
resistance or relative insulin insufficiency, impaired insu-
lin secretion with or without insulin resistance. The disease
is accompanied by the frequent development of compli-
cations in various organ systems — nephropathy, diabetic
retinopathy, diabetic foot syndrome, polyneuropathy, and
others, which leads to disability of patients with diabe-
tes [5]. Today, the issue of the increased susceptibility of
patients with T2DM to infection with various pathogens is
undetermined and actual. Many scientific studies have con-
firmed an increased risk of infection in patients with T2DM
compared to the general population. For example, patients
with diabetes were more likely to have an increased risk
of infection compared to patients without diabetes (OR
1.21, 95% CI 1.07-1.37) [6]. And the frequency of anti-
biotic use in patients with T2DM for concomitant urinary
tract infection, skin infection, septicaemia, and tuberculosis
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compared to patients without diabetes was 364 vs 275 per
1000 man-years (OR 1.24, 95% CI 1.23-1.25) [7].

The coronavirus disease (COVID-19) pandemic caused
by the SARS-CoV-2 virus has dramatically changed the
epidemiology of noncommunicable diseases [8]. In January
2024,701.169.569 cases of COVID-19 and 6.964.576 deaths
were reported worldwide [9]. All efforts of the world’s sci-
entists were aimed at improving the diagnosis, treatment,
and prevention of COVID-19. However, it is very important
to examine and monitor patients who have had a coronavi-
rus infection in order to assess the possible consequences,
including the development of new-onset diabetes.

The question of whether patients with diabetes are more
susceptible to the SARS-CoV-2 virus infection remains
controversial today. Many global studies have shown that
patients with T2DM are at risk of having a more severe
course of COVID-19. However, there is a lack of data on
the clinical features of diabetes mellitus in patients and a
possibility of new-onset diabetes in patients who have had
COVID-19 in the distant past period.

The aim of the study was to analyse current research
on the clinical features of diabetes mellitus in patients with
COVID-19 and to assess the risk of new-onset diabetes in
the post-acute period of the disease.

Materials and methods of the study. Modern scien-
tific publications of Ukrainian and foreign scientists were
studied and analysed using the scientometric open data-
bases Scopus, Science Direct (from Elsevier) and PubMed.
The literature search was conducted using the following
keywords: type 2 diabetes mellitus, risk of developing dia-
betes mellitus, SARS-CoV-2, COVID-19. Only full texts
of meta-analyses, original clinical, randomised controlled
trials, and systematic reviews were considered.

Research results and discussion. Many modern works
of scientists around the world state that patients with type
2 diabetes mellitus are at risk of a more severe course of
COVID-19. Scientific publications have highlighted that
patients with T2DM had the greatest probability to develop
complications, have a higher percentage of hospital admis-
sions to intensive care units, longer hospital stays, and mor-
tality caused by COVID-19 [10]. The incidence of diabetes
in patients with COVID-19 admitted to intensive care units
was twice as high as in patients without diabetes admitted to
specialised wards [11]. A systematic review and meta-anal-
ysis of 729 studies of 29.874.938 patients with COVID-19
showed that the general prevalence of diabetes was 14.7%
(95% CI 12.5-16.9) among confirmed cases. The prev-
alence of diabetes was 10.4% (95% CI 7.6-13.6) among
confirmed cases but treated on an outpatient basis; 21.4%
(95% CI 20.4-22.5) among hospitalised patients; 11.9%
(95% CI 10.2-13.7) among patients with a mild disease
course; 28.9% (95% CI 27.0-30.8) among patients with a
severe disease course; 34.6% (95% CI 32.8-36.5) among
those who died [12]. One of the studies noted a higher mor-
tality rate among patients with COVID-19 who had cardi-
ovascular diseases (OR 3.42, 95% CI 2.86-4.09), immune
and metabolic disorders (OR 2.46, 95% CI 2.03-2.85),
respiratory diseases (OR 1.94, 95% CI 1.72-2.19), cere-
brovascular diseases (OR 4.12, 95% CI 3.04-5.58), any
types of cancer (OR 2.22, 95% CI 1.63-3.03), kidney dis-
eases (OR 3.02, 95% CI 2.60-3.51) and liver diseases (OR
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2.35,95% CI 1.50-3.69) [13]. The mortality rate in patients
with diabetes with severe COVID-19 was 81.2% [14]. In
a retrospective observational study conducted by Bode
B. et al. among hospitalised patients with laboratory-con-
firmed COVID-19, the highest mortality rate was shown in
patients with diabetes and/or uncontrolled hyperglycemia
compared to patients without diabetes or hyperglycemia —
28.8% vs. 6.2% (p<0.001) [15].

In patients with diabetes associated with COVID-19,
data on a more pronounced proinflammatory cytokine
response were obtained. The results of clinical and bio-
chemical analyses indicate a higher number of neutrophils,
higher levels of C-reactive protein, fibrinogen, lactate
dehydrogenase, procalcitonin, ferritin, D-dimer, N-ter-
minal fragment of brain natriuretic peptide prohormone
(NTproBNP), and levels of receptors for IL-2, IL-6, and
IL-8 [14]. The patients had a higher coagulation index
(p<0.01) [16]. In previous studies conducted in the pre-pan-
demic period, it was demonstrated that patients with T2DM
had a higher risk of venous thromboembolism than patients
without diabetes (OR 1.44, 95% CI 1.27-1.63) [17]. Also,
the risk of pulmonary embolism was higher in patients
with T2DM than in control patients (OR 1.52, 95% CI
1.22-1.90) [17]. A higher risk of severe pneumonia has
been reported in patients with diabetes associated with
COVID-19, as well as excessive inflammatory and poorly
controlled processes, release of enzymes due to tissue dam-
age, and hypercoagulability associated with dysregulation
of glucose metabolism [16].

There is information that patients hospitalised with
COVID-19 have a higher incidence of diabetes-related
threatening conditions such as diabetic ketoacidosis
(DKA), hyperosmolar hyperglycaemic state (HHS) and
persistent insulin resistance [18], which require to change
treatment management. In one of the retrospective studies,
a group of authors demonstrated an increase in the inci-
dence and severity of DKA in new-onset TIDM in hos-
pitalised patients [19]. The incidence of DKA increased
by 19% among hospitalised patients during the COVID-
19 pandemic compared with hospitalised patients in the
pre-pandemic period (55% vs 36%; p = 0.03). There was
also a significant increase in the risk of severe DKA com-
pared with the pre-pandemic period (severe DKA 22.5%
vs. 8.4%, p = 0.01) [19]. At the same time, the study of Ng
SM et al. conducted in the UK during the COVID-19 pan-
demic does not suggest an increase in the incidence of new
cases of diabetes, but indicates an increase in severe DKA
cases, which is likely due to delays in hospitalisation and
health care delivery [20]. Heaney Al et al. reported a case
of diabetic ketoacidosis in an adult patient with new-onset
diabetes associated with COVID-19 [21].

Diabetic ketoacidosis, which occurs in T1DM, has been
observed in patients with T2DM who had COVID-19.
There are reports of 77% of patients with T2DM who had
ketoacidosis during COVID-19; of these, 83% had isolated
diabetic ketoacidosis and 17% had HHS [22]. The study of
S. Misra et al. analysed the frequency of hospital admissions
of patients with a history of type 1 and type 2 diabetes and
new-onset diabetes and symptoms of DKA during the first
and second waves of the COVID-19 pandemic. In the first
wave, hospital admissions of patients with T2DM with DKA
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increased by 41%, and those with new-onset diabetes with
DKA increased by 57%. In the second wave, hospital admis-
sions of patients with T2DM with DKA increased by 50%
and for patients with new-onset diabetes — by 61% [23].

Among the most frequent factors that can provoke DKA
are the discontinuation of insulin or the impact of infection
on the organism. One study showed that 40.1% of the DKA
cases were caused by infection, 16.8% — by discontinuation
of insulin, and 36.99% — by unclear factors [24]. There are
reports on the use of drugs that can cause DKA by affecting
carbohydrate metabolism. These include corticosteroids,
thiazides, sympathomimetics, pentamidine, and antipsy-
chotic drugs [24]. It is assumed that the development of
DKA occurs in patients with new-onset diabetes associated
with COVID-19, which may have been undiagnosed pre-
viously and is caused by significant metabolic disorders
due to the influence of The SARS-CoV-2 virus or the direct
effect of the virus on B-cells with a decrease in insulin
secretion [25]. During the course of COVID-19, patients
may develop ketosis or ketoacidosis, or diabetic ketoacido-
sis in those with a history of diabetes [26]. However, 64%
of patients with diagnosed COVID-19 and signs of ketoaci-
dosis did not have a history of diabetes [26]. DKA and HHS
are two of the most serious acute complications of diabetes
that require emergency care. DKA has a typical triad of clin-
ical signs: uncontrolled hyperglycemia, metabolic acidosis
and increased total ketone concentration in the organism.
HHS is characterised by the development of severe hyper-
glycemia, hyperosmolarity and dehydration in the absence
of significant ketoacidosis [27]. Three stages of ketoacido-
sis severity have been identified, namely: mild stage with
pH less than 7.3 or bicarbonate less than 18 mmol/L, mod-
erate stage with pH less than 7.2 or bicarbonate less than 10
mmol/L, and severe stage with pH less than 7.1 or bicarbo-
nate less than 5 mmol/L [28]. The studies of F. Rubino et al.
have reported new-onset diabetes with ketosis symptoms
in patients with COVID-19. There is a suggestion that the
development of DKA in patients with COVID-19 who did
not have diabetes may be a precursor to new-onset diabetes
[29]. In addition, clinical trials have shown a high need in
insulin and a high degree of insulin resistance in critically
ill patients with COVID-19 and diabetes [30]. Some pub-
lications describe the peculiarities of clinical and biochem-
ical parameters in patients with diabetes or hyperglycemia
hospitalised with COVID-19. For example, the number of
neutrophils was higher (5.8 x 10°/L [3.7-8.7]; p<0.05) and
lymphocytes were lower (0.7 x 10°/L [0.5-1.2]; p<0.05) in
patients with hyperglycemia. D-dimer level was higher in
patients with hyperglycemia and diabetes compared with
patients with normoglycemia. There were no differences in
lipid level and blood pressure between patients with hyper-
glycemia, diabetes and normoglycemia. The glomerular
filtration rate was slightly lower in patients with diabetes
compared with patients with normoglycemia and hyperg-
lycemia (65.1 ml/min/1.73 m? [34.6-81.7]; p<0.01 [31]).
Hyperglycemia was also detected in patients without a his-
tory of diabetes [15].

The study of H. Li et al. showed that patients with a
history of diabetes mellitus and new-onset diabetes were
more likely to have acute respiratory distress syndrome
(3.1%-10.5% vs. 0.8%-3.1%), acute renal dysfunction
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(15.3%—-17.0% vs. 1.5%-3.1%), and hypoalbuminemia
(36.7%-39.4% vs. 10.8%—-19.4%) during hospitalisation
compared with patients with normoglycemia or hyper-
glycemia. Antihypertensive (p<0.003), hypoglycaemic
(p<0.001), hypolipidemic (p<0.051), corticosteroids
(p<0.001), oxygen support (p<0.001) were used more often
in the treatment of such patients compared to patients with
normoglycemia [32].

A number of studies have revealed peculiarities of glu-
cose metabolism and insulin resistance in patients with
COVID-19 without a history of diabetes. In one of his
studies, M.P. Plummer et al. (2016) assessed probability of
an association between stress hyperglycemia and new-on-
set diabetes in patients with a critical disease course. Stress
hyperglycemia was detected in 17% of patients with no
history of diabetes. At the same time, the risk of devel-
oping diabetes in these patients was almost twice as high
as in patients without hyperglycemia (OR 1.91, 95% CI
1.62-2.26, at p<0.001) [33]. The interesting data were
obtained from the study of the SARS-CoV-1 outbreak that
occurred in 2002-2004. They showed that 10% of patients
who had new-onset hyperglycemia after virus infection were
diagnosed diabetes during a 3-year follow-up period. The
risk of developing diabetes in patients with detected hyper-
glycemia was almost 2 times higher compared to patients
without hyperglycemia (OR 1.91, 95% CI 1.62-2.26 at
p<0.001) [33]. The results of retrospective cohort studies
and patient follow-up revealed an incidence of new cases
of diabetes — 29 per 1000 man-years during 4.6 months
and after COVID-19 [34]. Hyperglycemia was detected
in almost 35% of patients with a history of COVID-19
and was observed for 6 months after the discharge. In the
meta-analysis of T. Sathish et al., which was conducted to
determine the percentage of newly diagnosed diabetes in
patients in COVID-19, 14.4% (95% CI 5.9%—-25.8%) was
reported [35]. In the study of D.B. Shrestha et al., 19.70%
of patients with COVID-19 (95% CI 10.93-32.91) had
new-onset diabetes, and 25.23% (95% CI 19.07-32.58) had
associated hyperglycemia [36].

Some scientists attribute the emergence of new-onset
diabetes in patients with COVID-19 to stress, or severe
infection, or hormone treatment, but attention is drawn to
the diabetogenic effect of the SARS-CoV-2 virus [37].

Scientists have shown the effect of the SARS-CoV-2
virus on both the exocrine part of the pancreas (32.5% of
patients with severe COVID-19 have acute pancreatitis)
and the B-cells of the islet of Langerhans [38]. In the exam
of autopsy tissue samples from patients with COVID-19,
the SARS-CoV-2 virus antigen was found in the pancreatic
B-cells [39]. There is also evidence of the development of
morphological, functional, and transcriptional abnormali-
ties in B-cells, which leads to a decrease in insulin-secret-
ing granules and impaired insulin production [39]. Besides,
during clinical examination of patients with COVID-19,
elevated levels of amylase and lipase were observed:
in 1.85% of patients with mild COVID-19, in 17.7% of
patients with severe disease, indicating a possible direct
damage to the pancreas under the influence of the SARS-
CoV-2 virus [39].

The development of insulin resistance is attributed to
the direct effect of the SARS-CoV-2 virus on fat cells and
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increased production of inflammatory adipokines. The devel-
opment of insulin resistance has been described in patients
with COVID-19 and a body mass index of 20.5-24.6 [40].
There are published works that consider the development of
insulin resistance as a downregulation of insulin receptors
in the skeletal muscles under the influence of y-interferon
induced by the SARS-CoV-2 virus; activation of serine
kinases (PKR and PERK) as a result of an integrated organ-
ism response to stress under the influence of the virus [41].

Some publications have described the risks and inci-
dence of new-onset diabetes in patients with COVID-19
and prediabetes history. A higher incidence of diabetes was
found in patients with COVID-19 during hospitalisation
and inpatient treatment (21.19% vs. 6.02% at p<0.001). A
higher incidence of diabetes was also found after COVID-
19 in patients after discharge during a 5-month follow-up
(14.75% vs. 7.51% at p<0.001) [42].

Analysis of risks of new T2DM in patients with COVID-
19 of varying severity showed the following. The risk of
developing new-onset T2DM from day 1 to 180 after the
moment of diagnosed COVID-19 was 1.1% (3510/313.924
patients with mild disease) and 4.1% (424/10.436 patients
with moderate or severe disease), respectively, respectively
[43]. In the other study, the risk of developing new-on-
set T2DM was 1.54 times higher (95% CI 1.46-1.62) in
patients with mild COVID-19 compared to patients with
mild influenza. At the same time, patients with moderate/
severe COVID-19 had a 1.46-fold higher risk of develop-
ing diabetes compared to patients with moderate/severe
influenza (95% CI 1.26-1.69) [44]. The national cohort
study assessed the incidence of new-onset T2DM in the
post-acute phase of COVID-19 over 11.1 months. It was
found that patients with confirmed COVID-19 in the post-
acute phase had an increased risk of developing T2DM
compared to patients without COVID-19: 2.95 per 100
man-years (95% CI 2.90-3.01) vs 2.07 per 100 man-years
(95% CI 2.05-2.10). Besides, patients with COVID-19
had an increased risk of new-onset T2DM compared with
patients without COVID-19 (OR 1.42, 95% CI 1.39-1.46).
The adjusted ratio for hypertension and dyslipidacmia
was OR 1.30 (95% CI 1.27-1.33), which also indicates
an increased risk of new T2DM in patients with COVID-
19 [45]. There was an increased risk of type 2 diabetes in
patients with COVID-19 who did not receive hormone
therapy (OR 1.29, 95% CI 1.25-1.32) [45]. Correlations
have been found between the severity of COVID-19 in the
acute period and the risk of developing new-onset diabetes.
The risk of diagnosing new diabetes increased depending
on the severity of COVID-19 in the acute phase: non-hos-
pitalised patients (OR 1.14, 95% CI 1.08-1.19), hospital-
ised patients (OR 1.34, 95% CI 1.30-1.38), patients admit-
ted to intensive care units (OR 1.78, 95% CI 1.59-1.99)
[45]. Meta-analysis of 5.787.027 patients assessed the risk
of developing new-onset diabetes within the first 28 days
after COVID-19 diagnosis and verification. Compared to
the control group, an increased risk of developing new dia-
betes in the post-acute phase of COVID-19 was calculated
by 59% (OR 1.59, 95% CI 1.40-1.81 at p<0.001) [46].

Other publications have investigated the incidence of
new-onset diabetes in patients with COVID-19 compared
to control group without COVID-19. The 10.9-month fol-
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low-up revealed 0.72% of newly diagnosed diabetes in
patients with COVID-19 compared to 0.64% of new-onset
diabetes in patients without COVID-19. Also, patients with
COVID-19 who were hospitalised had an increased risk of
developing new-onset diabetes compared to patients who
did not have COVID-19, and the highest risk of develop-
ing diabetes was found among hospitalised patients with a
severe disease course (OR 3.33, 95% CI 1.94-5.72) [47].
In the other cohort study of 181.280 patients with COVID-
19, a higher risk of developing new-onset diabetes was
shown in the post-acute phase of COVID-19 (OR 1.40, 95%
CI 1.36-1.44) compared to the control group (a follow-up
period was 352 days) [48]. Other data presented in the study
of J. Zhang et al. showed that 8.6% of patients after COVID-
19 developed new-onset diabetes one year after hospital dis-
charge. In addition, it was shown that the risk of developing
new-onset diabetes was higher in patients with more severe
course of COVID-19 (OR 2.90, 95% CI 1.07-7.88) [49].

One more important question is the duration of dia-
betes that has arisen after COVID-19: whether it remains
permanent. In one study of 1902 hospitalised patients with
COVID-19, 31.2% of patients with a history of diabetes
and 13% of patients with new-onset diabetes were identi-
fied. Follow-up of patients with new-onset diabetes for 323
days after hospital discharge showed that 56.3% of patients
continued to have diabetes, and 40.6% of patients had nor-
moglycemia or prediabetes [50]. The authors suggest that
stress hyperglycemia, rather than B-cell destruction, may
be the main mechanism for the development of new-onset
diabetes during COVID-19 [50]. The other long-term fol-
low-up study of patients who developed diabetes triggered
by COVID-19 found that 79% of patients stopped insulin
administration after six months and concluded that B-cells
may be restored [51].

As a result, these studies show that diabetes increases
the risk of severe COVID-19. However, there is no con-
vincing evidence that diabetes contributes to the SARS-
CoV-2 infection. And there are insufficient data on diabetes
course peculiarities in patients with COVID-19.

Conclusions. Patients with type 2 diabetes mellitus
have a risk of severe COVID-19, with rapid progression
of the inflammatory process, the need for hospitalisation to
the intensive care unit, and frequent development of severe
complications that affect the prognosis of the disease. The
peculiar sign of the type 2 diabetes course in patients with
COVID-19 was early development of diabetic ketoacido-
sis, which required a change of therapy. The mechanisms
of SARS-CoV-2-induced diabetes have been analysed in
many studies, but B-cell damage and insulin resistance are
considered to be two key links in the pathogenesis. Many
studies have examined a possible link between SARS-
CoV-2 infection and an increased risk of type 2 diabetes.
It has been shown that a higher risk of type 2 diabetes was
found among critical patients with COVID-19 hospitalised
to intensive care units, requiring mechanical ventilation,
and poorly controlled hyperglycemia.

However, the questions about the follow-up period of
patients with COVID-19, duration of hyperglycemia and
the onset of diabetes are still debatable and open, which
requires further research and development of screening
programmes for patients’ exams.
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THE ROLE AND PLACE OF PHARMACEUTICAL SECURITY IN THE NATIONAL SECURITY SYSTEM

Danylo Halytsky Lviv National Medical University, Lviv, Ukraine

The research aims to define the essence of pharmaceutical security by considering it as a component of national security and its interrelated
and interdependent elements.

Materials and methods. The general scientific methods of cognition were applied: analysis and synthesis, content analysis, modeling,
and generalization. The study was based on 24 articles published between 2013 and 2024, retrieved from electronic search databases such as
Google Scholar and PubMed, and the references contained in these articles, as well as one report and two regulatory safety documents. At the
same time, the following key words were used (and their combinations): national security/safety, component of national security/safety, human
security/safety, and pharmaceutical security/safety.

Results. It was found that interpretations of national security rely on two conceptual approaches — human-centric and value-oriented. It
was identified 20 components of national security, including pharmaceutical security. Disagreements in scientists’ views of the relationship
between the components of national, state and economic security were shown, in particular, the attribution of pharmaceutical security by some of
them to economic security. According to the analysis of scientific approaches to interpreting pharmaceutical security, the author’s interpretation
was proposed. This should be understood as an inseparable part of national security characterized by such a development of pharmacy, which
ensures the satisfaction of public needs for equal access to high-quality pharmaceutical care. The main elements of pharmaceutical safety were
determined. Modeling links of pharmaceutical security with economic security, human security, medical security, social security, humanitarian
security, public security and order, environmental security, informational security, and cyber security was carried out.

Conclusions. The essence of pharmaceutical security and its relationship with other components of national security was substantiated.

Key words: national security, component of national security, human security, pharmaceutical security.
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Beryn. Ha cyuacHoMy erarmi CyCHIJIBHOTO PO3BHUTKY,
HacamIiepesl B yMOBax pocCiiichKo-yKpaiHChKOI BiifHH, ITPO-
OJieMi BU3HAYCHHS 3arpo3 Ta BUKIIMKIB HAIlIOHAJBHIN 0e3-
rieni YkpaiHu, 30KkpeMa B 4acTHHi (apmarii, mpuaiiseTses
HE JIOCUTH YBard sk Ha 3aKOHOJJaBYOMY PiBHI, TaK i Ha Hay-
xoBoMy piBHi [1]. IIpu mpomy Ha mouarky XXI cromitrs
pornb (apmarrii 3HAYHO aKTyai3yBanacs, 30KpemMa y TOJi-
THUII HAaI[lIOHATBHOI OE3MEKH CIIOCTEepIiraeThes (apMarieB-
TUYHUH TOBOPOT [2]. 3a3HaueHe MOSCHIOETHCS, 3 OIHOTO
00Ky, (apMareqIOHOM, MiJ SKAM PO3yMiIOTh PU3UKH Bif
(hiHaHCOBUX 3B’SI3KiB MiXK (hapMaIleBTHIHIUMH KOMITaHISIMH
Ta JKapsSIMH, PETYTSITOPHUMHA OpTaHAMH, OpTaHi3allisiMHu,
OpraHizailisiM{ MaIli€HTIB 1 MEIUYHUMH KypHAJIaAMH, 10
CHpSIMOBaHI Ha HaJaHHsS HE3acly)KEHHX TepeBar Ta NpH-
MEHIIICHHS IIKOIU BiJi KOHKPETHUX JIKapChKUX 3ac00iB
(JI3), a Takok 3arpo3u (papmaneBTHYHOI OI0TEXHOJIOTII,
¢anscudikamii JI3 ta yrumizamnii 1 3HemKkouKkeHHs Gapma-
LEeBTUYHUX BixxoaiB [3]. 3 iHmoro Ooky, karacTpodiuHi
3arpo3u rOCTPUX THPEKIIHHNX 3aXBOPIOBAHb MOTPEOYIOTh
IHHOBAILIMHUX MiAXO/IB, SIK1 JO3BOJSIOTH IIBUIKO 31HCHIO-
BaTH MOIIYK i BUpOOHHUIITBO HeoOXimHmX JI3. Tak, y 2020 p.
wireHn Acomiarii «BupoOauku TikiB YKpaiHm» BUCTYIHIN
3 IHII[IaTHBOLO TOI0 PO3POOKH Ta BIPOBAKEHHS KOMITIICK-
cHoi porpamu 3 (hapmareBTnaHoi 6e3neku (Pb) Yikpainu,
siKa 103BoJMiIa Ou BpsityBaru Bin aedinury JI3, Bukinka-
Horo mauaemiero COVID-19 [4].

MerToro crarTi Oyino Bu3HaueHHs cyTHOcTi Db y KoH-
TEKCTI po3mIsAy 11 SIK CKJlaJHHKa HalllOHAJIbHOT OE3IeKH Ta
11 B3a€MOIIOB’SI3aHUX 1 CITIB3aJICKHIX CIICMCHTIB.

Marepiaim Ta MeTOAU AOCTiTKeHHS. 3aCTOCOBaHI
3araJbHOHAyKOBI METOIY Ii3HAHHS: aHAi3 i CHHTE3, KOH-
TEHT-aHaJi3, MOACTIOBAHHS, y3araJbHeHH. JloCTimKeHHS
OasyBamacs Ha 24 cTarTiax, omyOnikoBaHmx MK 2013
i 2024 pokamm, OTpHUMaHUX 3 EIEKTPOHHHX 0a3 MaHWMX
mornyky, Takux sk Google Scholar i PubMed, i mocunan-
HSIX, 110 MICTSITHCS Y IUX CTATTSX, & TAKOXK HA OJTHOMY 3BiT-
HOMY Ta JIBOX HOPMAaTHBHHX JIOKYMEHTax L1010 Oe3reKu.
OOpaHHs TIOIIYKOBOTO TMEpioJly 4acy 3yMOBIJIEHE 3arlo-
YaTKyBaHHSIM Ta aKTHBI3aIli€l0 IOCITI/DKEHb 3 MUuTanb OBb.
[Momryk 3xiiicHIOBaBCS 32 KJIIOYOBUMH CJIOBAMH (Ta IX KOM-
OiHAIIIMU), HAIIPUKIIAI: HAI[lOHAJIbHA OC3MeKa, CKIIaTHUK
HallloOHaJIbHOI Oe3reky, Jroackka Oesneka, @b (s ykpain-
CBKOIO, TaK 1 aHIJIIHICHKOI0 MOBaMH).

PesyabraTu Ta ix odroBopennsi. Ha meprmomy erarmi
HAIIIOTO JOCHIHKEHHS 3’SCOBAaHO, IO Pi3HI IOCITITHUKA
MAalOTh BiIacHe OaueHHs 3 MPHUBOLY BU3HAYCHHS CYTHOCTI
HaI[ioHANBbHOI Oe3MeKkH, TOMy ICHY€ BeNIHWKE pPO3MAiTTs
TPaKTyBaHb I[bOTO MOHATTA. Ha Hamry 1ymMKy, MOXHA BUIi-
JIUTH JIBa KOHLICNITYaIbHI MTiXOAU 10 BU3HAYCHHS CyTHOCTI
HAIlOHAJILHOT OC3MCKU — JIFOAMHOLICHTPUYHUN Ta IIiH-
HICHO-OpI€HTOBaHUH.

CyTh JIOAMHOLUEHTPUYHOTO IJXONy HOJISATAaE B TOMY,
0 HallioHaJIbHa Oe3IeKa ONMUCYEThCS Yepe3 3aTHICTH
JiepkaBy 3a0e3MedyBaTH 3aXUCT Ta OXOPOHY CBOiX TpoMa-
IISTH, TOOTO OE3MeKy KHUTTENISUTBHOCTI JIFonei [5].

VYmepire ciM OCHOBHHUX CKJIaTHUKIB JIFOICHKOT OC3MEKH
OyJ10 BIU3HAYEHO Yy 3BiTi MPO TONCHKUH PO3BUTOK 1uist [Ipo-
rpamu po3sutky OOH (1994 p.) [6]. Cepen HEX — eKo-
HOMIUHa Oe3rneka (TapaHTOBaHWN 0a30BHMU JOXiT); MPO-
JIoBoJIbYa Oesmeka (mocTiiHa (i3WYHAa Ta CKOHOMIYHA
JOCTYIHICTh OCHOBHHX XapuOBHX IIPOAYKTIB); MeIUYHA
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Oesreka abo Oesnexa 310poB’s (piBHUIL JOCTYI 10 MEHY-
HUX MOCHYr 0e3 JUCKPHUMIHAIlI 332 03HAKAMHU HAsBHOCTI
(hiHaHCOBUX pecypciB, Miclisl NMPOXHMBAHHS, BHIY 3aXBO-
PIOBaHHSI, COLIAJILHOT Ta pacoBOi MPUHAJIEKHOCTI); €KOJIO-
riuHa Oe3rexa (JOCTYIHICTb SKICHOT MUTHOI BOJIH, YUCTOTO
TIOBITpSI, CTAJIe 3€MJICKOPHCTYBaHHS, 3al00IraHHs] BUHUK-
HEHHIO HA/I3BUYAIHUX CHTYaLiil TEXHOr€HHOTO Ta HPHPOJI-
HOTO XapakTepy); ocodmcTa Oe3mneka (cBodo/a i 3aXHCT Bij
(hi3MIHOTO HACHIIECTBA 1 TIOTPO3, yOe3MeUeHH Bifl 3arpo3
co0i camMoMy); TpoMaJachka Oe3meka (3aXHCT Yepe3 CBOIO
MIPUHAIEKHICTD 10 TPYMH — POIUHM, CIIIITBHOTH, OpTraHi-
3aIii, pacoBOl YK €THIYHOI I'PYIIH, KA MOXKE 3a0€3ICUNTH
KyJIBTYpHY 1JJCHTHYHICTh Ta OOHAIMIMBUII HAOIp LIHHOC-
Teif); moniTH4Ha Oe3reka (3aXUCT OCHOBHHUX TIpaB i CBOOO.
JIIOIUHN).

CyTh  LIHHICHO-OPI€EHTOBAHOTO  MIAXOJY  IIOJISITac
y TOMY, IO MiJl Yac TPaKTyBaHHS HalllOHAIBLHOI Oe3NeKu
yBara akIEHTYETHCS Ha 3aXMCTI LIHHOCTEH JIIOAMHU Ta
HaIlOHAJBHUX LIHHOCTEN. 3a UM IIiX00M HallioHaJbHa
Oe3meka — 1e OaraTopiBHEBE i 0araTOKOMITOHCHTHE SIBUIIIE,
mo BigoOpakae CTaH 3aXUIIEHOCTI YXUTTEBO BaKIMBHUX
iHTepeciB 0CcO0M, CyCIiIbCTBA Ta ACPIKABH BiJl peabHUX
Ta MOTEHIIMHUX 3arpo3. BoHa TicHO moB’s3aHa 3 yciMma
ACIIeKTAaMU JKUTTS JIIONMHY, CYCIUIbCTBA 1 JIepikKaBH Ta
€ CKJIaJIHUKOM 1X icHyBaHHS i po3BuUTKy [7]. Ilpu mpomy
PCaNIbHICTh MOCTYIY HAI[IOHAJBHOI OC3MEKU MOKA3ye, 10
CHIBBIJTHOIICHHS IHTEPECIB 0COOH, CYCIIILCTRA i AepikaBU
HE CKepOBaHO HacaMIIepe/] Ha KOPUCTb )KUTTEBO BaXKIIMBUX
iHTepecis moaunu. [is npukiany, y 3akoni Ykpainu «I1po
HalioHANbHY Oe3reky VYKpaiHW» HallloHalbHa Oe3leKa
VYKpalHu TPaKTyeThCs K 3aXHIICHICTh JePIKaBHOIO CyBe-
PCHITETY, TEPUTOPIiabHOI IITICHOCTI, JEMOKPATHIHOTO
KOHCTHUTYIIHHOTO JTaay Ta iHITUX HAIllOHAIFHUX IHTEpECiB
YKkpalHu Bif peanbHUX Ta MOTEHMiHUX 3arpo3 [8]. Lum
HOPMATHBHO-IIPAaBOBHM JTOKYMEHTOM BH3HAYEHO TaKOX
TPHU OCHOBHI CKJIaIHUKHA CUCTEMH HaI[IOHAILHOT O€3MeKH —
JiepkaBHa Oe3reka, BOeHHa Oe3reka, rpoMajchka Oesreka
1 TIOPSIIOK.

Jlami HaM¥W BCTaHOBJICHO, IO CTPYKTYypYBaHHS CHC-
TEMHU HaI[IOHAJIBHOT OC3MEKU PI3HUMHU JIOCIHITHHKAMU
XapaKTepU3yEThCSl BIAMIHHICTIO BiJJOOpa)KCHHS TEBHUX
B32€MO3B’SI3KiB, B3aEMHOT'0 PO3TAalIyBaHH I YaCTHH BHa-
CIIJOK BIJMOBIIHMX IO3MINN IUX MOCIIIHHUKIB, 3 SKHX
BOHH PO3IVISIAAIOTH 1€ IUTaHHA. 30KpeMa, 10 HalliOHAllb-
HOI O€3MeKH HaJIeKaTh:

— y BUKIaAeHHI [9] — momiTnyHa Oe3neka, eKOHOMIYHa
Oesreka, eHepreTudHa Oe3reka Ta Oe3rneka MPUPOIHUX
pecypciB, BHYTpIIIHS Oe31ieka (K Oe3eka BiJf TepOPH3MY),
KibepOe3reka, Jiroachka Oe3reka, eKoJIoriuHa Oe3eka;

— vy BuxiazaeHHi [10] — gepxkaBHa Oe3reka, rpomal-
chKa Oe3reka, TeXHOTeHHa Oe3leka, eKoJioriuyHa Oesrexa
1 3aXHCT BiJl 3arp0O3 CTUXIMHUX JIMX, EKOHOMIYHA Oe3rexa,
eHeprernyHa Oesneka, iHdopmariiina Oesmnexa, Oesrexa
0COOHMCTOCTI, TOJIITHYHA Oe3IeKa;

— yBukianeHHi [11]—BoerHa Oe3rieka, momiTuaHa Oe3-
TeKa, MKHapoHa Oe3reka, iHpopmariiiaa 6e3neka, eKOHO-
MiuHa Oe3neka, corianbpHa Oe3reka, eKoyIoridHa 0Oe3mnexa;

— y BuxiaaeHHi [12] — mepkaBHa Oe3mexa, Tpoma-
cbka Oesrieka, iH(popMalliiiHa Oe3mneka, eKoJioriuHa 0Oe3-
eKa, EKOHOMIYHA Oe3IeKa, TPAHCIIOPTHA Oe3eKa, eHepre-
TU4YHa Oe3reka, 6e3nexa 0coou;
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— y BukiaaeHHi [13] — Oesmeka ocobucTOCTI, ACp-
JKaBHa Oe3meka, rpoMajchbka Oe3leka; TeXHOTeHHa 0e3-
reKa; ekosoriyHa Oe3neka W 3aXMCT BiJ| 3arpo3 CTUXIiH-
HUX JINX, CKOHOMIYHa Oe3leka, eHepreTnyHa Oesneka (K
CKJIQJIHUK €KOHOMIYHOI Oe3mnexn), indopmariiina oesrneka,
kibepOe3meka;

— y BUKIaAeHHI [14] — momiTidyHa Oe3reka, eKOHOMITHA
Oesmeka, BiifichKOBa Oe3IeKa, EKONoTiyHa Oesreka, MpoJIo-
BOJIEYa Oe3reka, colliajbHa Oe3neka, inhopMariitHa 6e3meka;

— y BUKIageHHi [15] — BiiicbkoBa Oe3meka, Oe3mexa
BiJl TEpOpU3MY, MiHIMI3allisl 3IOYMHHOCTI, EKOHOMIYHA 0€3-
[eKa, CHEpPreTuyHa Oe3reKa, eKoIoriyHa Oe3reKa, MmpojIo-
BOJIBYA Oe3reka Ta KidepOesmeka.

Takum umHOM, y 3akoHi Ykpainu «IIpo HarioHanbHY
Oesreky YKpaiHW» Ta 3a3HaYE€HHX BHIIE BHKIAJCHHSX
Wnerbess mpo 16 CKIATHUKIB HAI[IOHANBHOI OE3MeKH,
30KpeMa HaW{yacTille Mpo eKoJoriyHy Oesneky (y T.4.
eKOJIOT1YHY Oe3MeKy 1 3aXHCT BiJl 3arpo3 CTUXIHHHX JIHX)
Ta eKOHOMIUHY Oe3reKy (1o 7 BHKIAJEHB), OTIM 1H(Op-
MarjiifHy Oe3meKky Ta TPOMAJChKy Oe3leKy 1 TOpsIoK
(Y T.4. MiHIMI3aIlif0 3JI0YMHHOCTi, TPOMAJCHKY OE3MeKy)
(o 5 BUKJaIEHb), BOEHHY 0e3meKy (y T.4. BIHCHKOBY 0e3-
TIeKy ), IepKaBHY Oe3IeKy, IIOAChKY 0e3neKy (y T.4. 6e3mexy
0COOHCTOCTI), CHEPreTUYHy Oe3neky (y T.4. CHePreTUYHY
Oesrnexy Ta Oe3neKky HPUPOAHUX PECypcCiB) Ta MOJITHYHY
oe3meky (yci — o 4 BUKITaJCHHS), Kibepoesmeky (3), mami
Oe3reKy B TepopusMy (y T.4. BHYTPIIIHIO O€3IeKy), Ipo-
JIOBOJIbYY Oe3IeKy, colliainbHy Oe3MeKy Ta TEXHOTeHHY 0e3-
nexky (yci — 1o 2 BHKJIaJICHHS), a TAKO)K MDKHapoaHy Oe3-
TIeKy Ta TPaHCIOPTHY Oe3rnexy (rmo 1 BukianeHHio). Kpim
1LOT0, OKPEMHUMH aBTOPAMHU AKTYaIli3y€ThCsl IUTAHHS MHT-
Ho1 Oe3reku [16], 6iobesmekn [17], BiTaabHOI (METUIHOT)
oesmexn [18] Ta @B [19-21] sk mIe 9OTHPHOX CKIIAIOBHUX
YAaCTHH HAIllOHAJIBHOT OE3MEKH.

3aramoM, MOXHA CTBEpIDKYBaTH TMIPO  HASBHICTH
20 CKIAgHUKIB HallOHAJLHOI O€3leKH, SKi TICHO
B3a€MOITOB’sI3aHI MK C000I0, a TakKoX JOMOBHIOIOTH
1 BIUIMBAIOTh ONWH Ha OfMHWA. [IpoTe CKIaTHMKH HAI[iO-
HaJIbHOT O€3IeKH MAlOTh HE CTAaTUCTUYHUM, a ANHAMIYHUH
XapakTep, BOHM 3MIHIOIOThCS Ta KOPErYIOThCSl y Tpoleci
€BOJIIONIT PO3YMIiHHS HAIlIOHAIBHOT OE3IEKH.

[Ipn mpoMy BapTO TaKOX 3a3HAYUTH PO3OIKHOCTI
y TOIIAJaX HAYKOBIIIB MIOMO CITiBBITHOIICHHS CKJIaTHUKIB
HAI[IOHATBHOT OE3MeKH, AepKaBHOI Oe3IeKn Ta SKOHOMIU-
HOI Oe3MeKH.

Ha nymky mocmigauka [22], cepen ckiaHUKIB IepKaB-
HOT Oe3rekn — 6e3meKa 3araJbHOICPKABHOTO YITPABIIHHS,
nomiTHYHa Oe3leKka, eKOHOMIYHA OesIeKa, BilichKoBa 0€3-
neka, Oe3neka TPOMajJCbKOrO Ta IPAaBOBOTO TOPSIKY,
colianbHO-TyMaHiTapHa Oe3neka, 1H(OpMaIiifHO-KOMY-
HiKaIliiiHa Oe3MeKa, peCypCHO-EKOJIOriyHa Oe3reka, Tex-
HIKO-TEXHOT€HHa Oe3reka, MiKHApPOIHO-AMIUIOMaTHIHA
Oesnexa. Otyke, OUTBIIICTH CKIAQJHUKIB, OKpIM Oe3mexu
3arajJbHOJICPIKABHOTO  YIPABIIHHS, MEPEKINKAIOThCS 31
CKJIQJIHUKAMHU HallOHAIBHOI Oe3neku. Bapro 3a3HauuT,
[0 HOPMATHUBHO-TIPABOBHMH aKTaMHU Jiep)KaBHa Oe3reka,
BOEHHA Oe3reka, TpoMajickka Oesreka i mopsIoK Ta iHdop-
MartiifHa 6e3meka (ctpareris iHpopManiiHOi Oe3MeKw) Bi-
HECEHI 0 HAIlOHAILHOI OE3IEKN.

3i cBOro OOKy iHIIMM HaykoBieM [23] BU3HAUCHO TaKi
OCHOBHI CKIIQJIHUKH €KOHOMIYHOI O€3IeKH JIep)KaBH, SK:

(inancoBa Oe3reka, 30BHILNIHbOCKOHOMIUHA Oe3reka,
MaKpOCKOHOMIYHA Oe3reka, I1HBECTUIIHO-IHHOBAIIHHA
Oe3neka, iH(opmMmarriiiHa Oe3reka, HayKOBO-TEXHOJOTIUHA
Oe3sreka, eHepreTuuHa Oe3reka, coliaibHa Oe3rneka, J1eMo-
rpagiuHa Oe3meka, MpojgoBojibYa Oe3rleka, BHPOOHHYA
Oesreka, ekoJIoriyHa Oe3neka, TOOTO IMOHAWMEHIIE I’ SITh
CcKIamHUKiB (iHpopMaliiiHa, EHEepreTWYHa, COIiajbHa,
MPOIOBONIEYA Ta BHUPOOHWYA) TPUCYTHI B HAI[IOHATBHIN
6e3memni. Kpim 115010, 10 CKIIaTHUKIB €KOHOMIUHOI Oe3MeKn
nepxasu [24] BigHOCATH DB.

®b y BuknagenHi [18] BBaKaeTbCA TaKOXK YaCTHHOIO
BiTaJIbHOT (MEIUYHOT) OC3MEKH.

3Bakarouu Ha 0AraToOrpaHHICTh HAI[IOHAIBHOT OE3MeKH
Ta PO3MAITTsl PO3YMIHHS 1 CIIBBIJHOILICHHS 11 €JIEMEHTIB,
30KpeMa BiIHECeHHsI OkpeMuMHu HayKoBIsiMU Db, 3 ogHOTO
00Ky, 0 HAI[IOHAIBEHOT OE3MEKH, 3 IHIIIOTO — JI0 i1 CKJIaTHH-
KiB — CKOHOMIYHOI Ta MEIUYHOI OC3IICKH, Ha 3aBEpIlaib-
HOMY eTarli Halloro JOCIHIDKEHHS PO3MISTHYTO CYTHICTD
@b Ta i1 CIiBBIIHOIIEHHS 3 IHIIUMH €JIEMEHTAMH HAIliO-
HAJIBHOI Oe3MeKH.

Ha mymky nocninaukis [21], @b nep:kaBu KOMIUIEKCHO
BpaxoBye MoTpeOy HiBETIOBAHHS 3arpo3, OB’ I3aHUX 3 PO3-
POOKOIO, BUPOOHUIITBOM, IPOCYBAHHSM, CIIOKUBAHHSAM Ta
YTHIII3AIIE0 (papMaleBTHYHOI TPOIYKINT B KOHTEKCTI 0e3-
MEeKH HaCEJICHHS, MiANPUEMCTB (apMaleBTHYHOT raiysi
JIepKaBH, JTOBKIIUIS, 8 TAKOK 00OPOHO3IaTHOCTI Ta €KOHO-
MIYHOT HE3aJIS)KHOCTI KpaTHH.

3a3HaueHe TBEP/KEHHS HEOIHO3HauHe, mno3ask @db
JIep>)KaBU Ma€e KOMIUICKCHO BpaxoByBaTH MOTpeOy HiBeIo-
BaHHS 3arpo3 y KOHTEKCTI OKPEMHX CKIIaJHHKIB Oe3neKu
pI3HUX pIBHIB: HAIlOHAJIFHOTO — Oe3IleKka HACEICHHS Ta
JIOBKIJUISL (MOYUIMBO, 1€ CTOCYEThCS JHOJCHKOI Oe3reKHu,
TPOMAJICHKOI OE3MEKH 1 MOPSAIKY Ta SKOJIOTITHOT OC3MEeKH)
Ta piBHA OKpeMoi opradizamii — Oe3meka MigImpHEMCTB
(hapMarieBTUIHOI Tay3i AepKaBH, 10 BU3HAYAIOTHCS €KO-
HOMIYHOIO Ta IHIIMMHU BHJAM{ HAlliOHAIbHOI OE3IMeKH.
[Tpu npOoMy aBTOpH amneNolTh A0 00OPOHO3ATHOCTI Ta
CKOHOMIYHOT HE3aJI)KHOCTI KpalHH, IO, HameBHE, Tpeba
TPaKTyBaTH SIK BOEHHY O€3IeKy Ta €KOHOMIYHYy Oe3IeKy.
J1o Toro » notpeda HiBEIIOBaHHS 3arP0O3 CTOCYETHCS JKHT-
TeBoro nMKiIy JI3 Ta He 3a3Havae KiHIIEBOi METH JUIsl KOH-
KpETHOI JItouHU. Xoua y noJanbiiomy, Tpakrytoun Ob sx
COLIAIbHO-EKOHOMIYHHMI Ta EKOJOTiYHHN CTaH, aBTOPH
JIETaJi3yI0Th OCHOBHI Hanpsmu peanizamnii @b, oauH 3 siKux
CHPSIMOBAHUI Ha KOPUCTD JUIsi POMA/ISIH, a caMe: BCi Tpo-
MaJITHU MafoTh OyTH CTa0iIbHO Ta TapaHTOBAHO 3abe3re-
yeni JI3 Tta BUpoOamMu MEAWYHOTO MPHU3HAYEHHS B HEOO-
XIJHIA KUTBKOCTI, aCOPTHMEHTI Ta BiIIOBITHOI SIKOCTI 3a
JOCTYITHUMH IiHamu [21].

3 6oky BukiaieHHs [24] Ob:

— 'y BY3bKOMY 3HaueHHI OXOIUIIOE Oe3mneky Qapma-
LEBTUYHOI PO3pPOOKH, MOKITIHIYHUX Ta KIIHIYHAX BHIIPO-
OyBanb JI3, Oe3rneky BHpOOHHMITBA (BKIIOUAOUH OE3MEKy
CyOCTaHIIi#, [0 3aCTOCOBYIOThCS sl BUpoOHUITBA JI3),
6e3nexy JI3 mix wac obiry (TpaHCIIOpTYBaHHS, 30epiraHHs,
YTHITI3aIil, MEIUIHOTO 3aCTOCYBaHHSI, (apMaKOHATIIAIY)
TOIIIO;

— y MHMpPOKOMY pO3yMiHHI mependadae CTBOPEHHS
BIIMOBIZTHOI HOPMATHBHO-TIPABOBO1 0a3u, HEOOXiTHOT st
eextuBHOTO (yHKIIOHYBaHHS cucremMu Db; yaocko-
HalleHHs1 11 opraHi3auiiiHOT CTPYKTYpH; MPOTHO3YBaHHS
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3MiH, II0 BigOyBalOThCS B HHUX, Ta MOTCHIIWHUX 3arpo3
@®b; po3poliieHHs HAyKOBO OOIPYHTOBAHUX MPOMO3HUININ
1 peKOMEHJAIII# 100 CTBOpeHHs cTparerii @b nepkarwy;
OIIIHKY Pe3yJIbTaTUBHOCTI il 1010 3ade3nedycHHs Ob ta
BH3HAYEHHs BUTPAT HA IIi LLJTi; y4acTh Y ABOCTOPOHHBOMY
1 6ararocTOpOHHBEOMY CIIBPOOITHHITBI B raiy3i db.

SAxmo npubparu G6ararociiBHiCTh, T0 OB y By3pKOMY
3Ha4YCHHI PO3IIANAETHCS K Oe3rneka JI3 ynmpomnoBx ychoro
HOTO KUTTEBOTO IMKIY Ta y ITHPOKOMY pPO3YMiHHI SIK
KOMIUTEKC HOPMATHBHO-IIPABOBHX Ta YIIPABIIHCHKHX 3aX0-
IiB, CIIPSIMOBAHMX Ha 3a0e3meueHHst (PyHKIIIOHYBaHHS CHC-
temu OB, T00TO Ha @B y BY3bKOMY PO3yMiHHI.

VY BukianenHi [25] @b — 11 coliaabHO-eKOHOMIUHUI
Ta CKOJIOTIYHUIN CTaH JCPIKaBH, 3a SIKOTO: BCI il rpOMaIsiHA
cTaOlIBHO Ta TapaHTOBaHO 3a0e3meucHi JI3 Ta MeTUYHUMU
BHupoOamu B HEOOXi/IHIH KIJIbKOCTI, aCOPTUMEHTI Ta BiJIIO-
BIJTHOT SIKOCTI 32 JIOCTYITHHMHU LliHaMu; (popMyeThCst rapaH-
TOBaHUI HEOOXITHWU pe3epB HA HA3BHYAWHI CHUTYaIlii;
(bapMaLeBTHYHMI PUHOK Ma€ HU3BKUI piBeHb IMIIOPTO3a-
JISKHOCTI; BITYM3HHI (papMarieBTUYHI MiIIPHEMCTBA T11a-
HOMIPHO Ta €KOHOMIYHO OOTPYHTOBAHO 3alpOBaIKyIOTh
BHPOOHMIITBO iHHOBAIIIITHOT MPOAYKILii; TapaHTOBaHAa MOJi-
THYHA, eKOHOMIYHA Ta (pi3udHa Oe3reKa, a TAKOXK Mpo3opa
KOHKYPEHIIisl Ta JOCTYI IO PUHKIB JJIs BCIX OIEpaTopiB
(bapMaleBTHYHOTO PUHKY; PO3pOOKa, BAPOOHHUIITBO, BUKO-
pHUCTaHHS Ta yTUIi3alis GpapMaleBTHYHOI MPOIYyKLii Bij-
TIOBiJJa€ MIKHAPOJTHUM CTaHJIapTaM eKOJIOT1YHOT Oe3MeKH.

3a3HaycHE BU3HAYCHHS 0araTtociiBHE i 3aIuTyTaHe, 3J1e-
O1JIBIIIOTO TEPEKIMKAETHCS 3 OCHOBHUMH HalpsiMaMy pea-
mizanii @b, Bu3HaueHnMH [21], Ta MiCTUTB Y c00i e TpH
0e3MeKn — IMOJIITHYHY, CKOHOMIUHY Ta (i3n4Hy (HaIleBHE,
TPOMAJCHKY Oe3IeKy i OPSIIOK).

Ha mamy mymxy, @b — 1e HeBiaginbHA YacTWHA HAITi-
OHAJIbHOI OE3IEeKH, IO XapaKTePU3YEThCS TAKHMM CTaHOM
pPO3BHUTKY (apmarlii, 3a SKOTO 3a0e3MEeUyEThCS 3a70BO-
JICHHSI TIOTPeO HACEJICHHS Y PIBHOMY HOT0 JOCTYIII 70 sIKic-
HOT (papMalieBTHYHOT JOIIOMOTH.

@b peanizyerbess 3a  JIONOMOrOI0 IHTErparii J1BOX
YIPaBIIHCBKUX MiAXOMIB Oe3meko3HaBcTBa — besmneka-l
(Safety-I) 1 beanexa-II (Safety-II) [1, 26], nepmuii 3 sikuX
BuzHayae Db sk 3parHicTh (QapManeBTHYHOT CHCTEMH
YHUKaTH HECTIPUATIMBHX MO/ IUIIXOM 3MEHIIEHHS/YCY-
HEHHsI TIEPLIONPUYUH 3arpo3, IPyruil — NpUiMae MIUpIIy
nepcreKkTuBy, posnisinaroud OB K 3MaTHICTE NOCATTH
MTO3UTHBHOTO PE3YNETAaTy B 3MIHHOMY KOHTEKCTI, 00 KiTh-
KIiCTP OYiKyBaHHX 1 IPUHHATHUX PE3yNbTaTiB Oylia sKoMora
O1B1II0F0.

Cepen BaxuBux eineMenTiB @b Mu BuaiIseMo:

— 0OesmeKky TMali€HTa — CTaH 3aXHIICHOCTI MallieHTa
BiJl 3arpo3, siki MOXKyTh BHHHKATH Ha €Tarax >KUTTEBOTO
nukiy JI3;

— 0Oesmeky JI3 — 3amo0iraHHs HEraTHBHUM HACIIiJIKaM
abo Oyab-SKMM I1HIIMM MpoOiiemMam, MOB’S3aHUM 3 HOTO
3aCTOCYBaHHSM;

— OesmeKky MEOUYHUX BHPOOIB Ta IHIIMX TOBapiB
anTeYHOTO ACOPTUMEHTY — 3aloOiraHHs HEraTUBHUM
HacIiaKkaM abo OyIb-sIKIM 1HITUM TIpoOieMaM, OB’ I3aHUM
3 1X 3aCTOCYBaHHSIM;

— Oesmeky (papMareBTHYHUX ITOCIYT, TOOTO TOCTYT
3 HaflaHHA (hapMaleBTUYHOI JOIIOMOTH (hapMalleBTHYHIMH
(baxiBusMu;

SAPMAKOJIOI'IA I $APMAIIIA

— Oesmeky (apmareBTHYHUX (axiBIliB — 3ar00iraHHs
pusukam y cepi ririenu ta 0e3reku mpaiii, 110 MOB’s3aH1
3 JSUTBHICTIO (hapMaIleBTUYHOI OpraHizallii, coliaabHUN
3aXMCT, 3aXUCT BiJl MPOTUIIPABHUX MOCSITaHb HA JKUATTS Ta
37I0pOB’sT (papMaleBTHYHIX (PaxiBIliB;

— Oesmeky (hapMaleBTUYHUX OpraHizalliii — 3aXHCT
ISUTBHOCT1  (papMalleBTUYHUX OpraHi3amiid Bill HEraTHB-
HOTO BIUTMBY (DaKTOpiB 30BHIMIHEOTO 1 BHYTPIIIHBOTO
CepelOBUINa, a TAKOXK 3aro0iraHHs IIKiUTHBOMY BILIHBY
TSUTBHOCTI (hapMaIleBTHYHUX OpTaHi3aIliii Ha eKOCHCTEMY
«IIOAWHA — JOBKIJII»;

— JIepiKaBHE PEryJIOBaHHs i caMOperyioBaHHs (ap-
MAaIeBTUYHOTO CEKTOPY rajy3i OXOPOHH 370pOB’si Ta (dap-
MAalleBTUYHOT JisTBHOCTI;

— peaizailiro mporpam JIep)KaBHHUX TapaHTil Meaud-
HOTO 00CITyrOBYBaHHSI HACCJICHHS B YaCTHHI (hapMaIieBTHY-
HOTO 3a0€3MeUYCHHS;

— pesepByBaHHA JI3 i MeIUYHUX BHPOOIB IS OpTaHi-
3arii (hapMaIieBTUIHOTO 3a0e3IIeUCHHS HACEICHHS 1 3aKiIa-
JIB OXOPOHU 37I0pPOB’sl B yMOBaX HaJ3BHUYAHUX CUTYyaIliil
MHPHOTO 1 BOEHHOTO Yacy;

— IMITOPTO3aJIeKHICTh, HACAMIIEPE] Y YACTHHI aKTHB-
HUX (apMaleBTUYHUAX I1HTPEMIE€HTIB, HEOOXiTHUX IS
BUPOOHUIITBA OCHOBHUX JI3;

— IHHOBALIHHICTH PO3BUTKY (papMaleBTUYHOTO CEK-
TOPY Tajly3i OXOPOHHM 3[0pOB’s SIK HENEPEepBHUIl mpolec
SKICHUX 3MiH y mporneci o0iry JI3 (Bix ix momyky 1o cro-
JKMUBaHHS, & TAKOXK yTHIII3aIlil);

— JIOTICTMYHE O0CIYyrOoBYBaHHS — HEOOXiJHOMY TMarli-
enty HeoOximHi JI3 HeoOXimHOi M03u HEeOOXimHOI SKOCTI
HEOOXiTHOT BapTOCTi y HEOOXiTHOMY MICIIi Ta y HEOOXij-
HH Jac;

— IHTerparmiro KOHIeNIi# (apMarieBTUIHOI JIOTO-
MOTH, HAJISKHHX (apMalEBTUUHUX MNPAKTHK, «(papma-
IIEBTa JIECATU 3iPOK», COIiabHOI (apMallii Ta ComiaabHOT
BIAMOBIAANBHOCTI;

— (QapmareqnoH, TOOTO, SIK 3a3HAYAIOCS BHIIE,
PHU3HMKH Bl (hIHAHCOBUX 3B’S3KIB MK (hapMalieBTHUHHUMHU
KOMIIAHISIMA Ta JIKapsIMH, PETYIATOPHAMH OpraHaMH,
npodeciiHUMU OpraHi3allisiMu, OpraHi3alisiMi MaI[iEHTIB
i MEIMYHUMH >KypHAJIaMH, CIPSIMOBAHMMHU HA HaJIaHHs
HE3aCIy’)KeHHX TepeBar Ta MPUMEHIIICHHS IIKOIH BiJ KOH-
kpetHux JI3, a TakoK 3arpo3u GapMarieBTHIHOT 010TEeXHO-
yorii, dampeudikamii JI3 Ta yTmmizamii i 3HEIIKOMKCHHS
(apMarieBTHYHUX BiTXO/iB;

— iH(pOpMaIifHO-TIPOCBITHUIIEKY pOOOTY cepen Hace-
JIEHHS 3 TUTaHb O0e3neku JI3 Ta moBomKeHHS 3 apMalieB-
TUYHUMU B1JIXOJaMH.

[Mpu upomy, sk BuAHO 3 maHux puc. 1, OB TicHO
MOB’si3aHa HacamIlepesl 3 eKOHOMIUHOI Oe3NeKoro, JIHoM-
CBKOIO 0€3I1EK0I0, MEIUYHOIO OE3IIEKO0I0, COIaaLHOI0 Oe3-
MIEKOI0, T'YMaHITapHOIO OE3IEKO0, TPOMaJICHKOI0 OE3MEeKO0
Ta TIOPSIIKOM, EKOJOTIYHOK Oe3IeKor0, HPOPMAIiITHO
Oe3meKoro, KibepOe3neKoro.

B3aemo3B’s130k @b 3a6e3medyeThes momo:

— CEKOHOMIYHOi 0e3meKk — e()eKTHBHUM BUKOHAHHSIM
eKOHOMIYHUX (yHKIIH (apMareBTHIHAX OpraHi3amii
30KpeMa Ta (papMareBTHYHOTO CEKTOpY Taly3i OXOpOHHU
3I0pOB’Sl 3arajoMm, a came: €KOHOMIYHOIO JIOCTYIHICTIO
JI3, 110 BU3HAYAETHCSI KYIMiBEIBHOK CIIPOMOXKHICTIO Talli-
€HTa Ta e()EeKTHBHOIO peaizalliclo nporpamMmu Jep>KaBHUX
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Puc. 1. Moaes 3B°sa3kiB @B 3 iHIIMMH CKJIaJHIKAMHA
HAIIOHAJLHOI 0e3MmeKn

(Jvkepeno: BIacHa po3podka)

(iHAHCOBUX rapaHTI MEAWYHOrO OOCIYroByBaHHs Hace-
neHHs1 y 4acTuHi JI3; CKOpOYEHHSIM T'pOLIOBHX BHUTpar
Ha BHpOOHMITBO JI3, 3amoOiraHHsAM BTpaT, MOB’S3aHUX
3 HeSIKICHUM BUPOOHUITBOM JI3 Ta HenmpaBHIBHOIO OpraHi-
3aIi€l0 TPAHCIOPTYBAHHA 1 30epiranus JI3, miABHIICHHAM
MPOXYKTUBHOCTI Tpami (hapMaIreBTiB, eKOHOMIEIO BHUTPAT
Ha (hapMaKoTeparnito BHACTIIOK HAJIEKHOI OIIHKA MEINd-
HUX TEXHOJIOTiH Ta BUKOPUCTaHHS sKicCHHUX JI3;

— JIIOJICHKOI Oe3MeKu — pallioHaIbHO (hapMakoTepa-
ni€ero Ta 30epeKeHHIM TTOKa3HUKIB sikocTi JI3 Ha 1UIIXy Bij
BUPOOHHIITBA /IO CIIOKMBaHHS, 1110 CIPUSIE OYKaHHIO a00
TIOJIMIIEHHIO CTaHy 3[0pOB’S, BIJHOBJIEHHS BTPAYCHHX
(GYHKIIH OKpEMHX OpraHiB i CHCTEM Ta CKOPOUCHHS Iepe-
OyBaHHS XBOPOTO y CTallioHapi;

— MeauuHOi Oe3eKn — palioHaJbHOI (papMakoTepa-
TI€l0, 10 CIIPHUSE 3pOCTAHHIO YACTKU BIJIIKYBaHHX XBOPHX,
3MEHIICHHSM BUIAJIKIB IIEPEXOy 3aXBOPIOBAHHSI B XPO-
HiYHY (OpMY Ta 3HIDKCHHAM PiBHS 3aXBOPIOBAHOCTI Hace-
JICHHS;

— comiasbHOT Oesnekn — e()EeKTMBHUM BHUKOHAH-
HSM COIafbHUX (QYHKLIH (papManeBTHYHUX OpraHizariii
30KkpemMa Ta (hapMaleBTUYHOIO CEKTOPY Tajy3i OXOpPOHH
30POB’sl 3arajoMm, a came: (pi3uuHOK JOoCTymHICTIO JI3,
10 BU3HAYA€THCS TPOMO3UIIEI0 HACEJIEHHIO siKicHuX JI3
y HOTPiOHIH KiBKOCTI i aCOPTUMEHTI 3a JOIIOMOTOIO Biac-
HOTO BUPOOHHIITBA, IMITOPTY Ta CUCTEMH peajli3alii Hacam-
nepesl 4epes anTeyHy Mepexy; 30UIbIICHHSIM TPHBAIOCTI
JKHTTSl HACEJICHHS; 3HIDKCHHSAM PIiBHS MOKa3HUKIB CMepT-
HOCTI Ta 1HBaJITHOCTI; BiTHOBICHHSIM IIPAIe3IaTHOCTI Ta
AKTHBHOTO JKHUTTS OCOOMCTOCTI y CYCIUIBCTBI; 3a/10BOJIE-

HICTIO OCOOHMCTOCTI Ta CYCIIIBCTBA CHCTEMOIO HAIaHHS
(hapMaIeBTUIHOT TOTIOMOT U

— TyMaHiTapHOI O€3NeKH — HaJEeKHUM PO3BHTKOM
(hapManeBTHYHOT OCBITH Ta HAayKH, a TAaKOK MEIUYHOI Ta
(hapMareBTHYHOT IPaMOTHOCTI HACEJICHHST;

— Tpomajchkoi Oe3leKkH Ta MOPSIKOM — 3axXulle-
HICTIO OJIHMX i3 JKUTTEBO BAXIMBHX ISl CYCILIbCTBA Ta
0CO0U TpaB JIIOJIMHK Ta IPOMA/ITHUHA — [TPaBa HA OXOPOHY
37I0pOB’sl, MEIUYHY JIOTIOMOTY Ta MEIUYHE CTPaxyBaHHs
B YACTHHI JIKApCHKOTO 3a0e3MeUeHHs, a TaKoXK IpaBa Ha
Oe3meyHe s JKUTTS 1 3710pOB S JOBKIJUISA Ta HA BiIIKOIY-
BaHHsI 3aBJaHOI MMOPYIIEHHSM I[LOTO TTpaBa mKoau [27];

—  EKOJIOTIYHOI Oe3MeKH — 3aro0iraHHsIM MOTIPIICHHIO
CKOJIOT1YHOI 0OCTaHOBKHM Ta BUHUKHCHHS HEOC3ICKH IS
37I0pOB’sl JIFOAEH Ha TMiJICTaBi BUKOPUCTAHHS TPUHIUITIB
3€JICHOT XiMii, 3eJICHOr0 BHPOOHHIITBA Ta 3€JCHOT (apma-
11, a TaKO)K e(PEeKTUBHOTO YNPABIiHHS (apMaleBTHIHUMHU
BiX0aMU;

— iHdopMarmiifHOT Oe3meKu — 3axuIleHICTIo dop-
MYBaHHsSI, BUKOPUCTAHHS Ta PO3BUTKY iH(POPMAIiHHOIO
cepenoBuIIa apMarieBTHIHOI OpraHizallii;

— KibepOe3nekn — CBOEYaCHUM BUSIBICHHSM, 3a1o0i-
TaHHIM 1 HeUTpaTi3alli€ro peaJbHuX 1 MOTEHIIIHHUX 3arpo3
I[0/10 IHTEJIEKTYaIbHOT BIIACHOCTI, KOH(DIACHIIHHUX TaHHX
(Harp., iH(pOpMAIlT PO MaIlieHTa, Pe3yIbTaTiB KIIHIYHIX
BUIIPOOYBaHb) Ta JIAHIIOTIB MMOCTAYaHHSI I1iJ] 4aC BUKOPHUC-
TaHHs (papMaleBTHYHUMHU OpPTaHi3aIlisiMi KiOepIpoCcTopy.

BucHoBku. Ha OCHOBI y3arajibHEHHS BITYM3HSIHUX
1 3aKOpPIOHHHMX HAyKOBHX MONISIB 3°sICOBAHO, IO CTO-
COBHO TIOHATTSA «HAalliOHAJIbHa Oe3NeKa» HasBHE BEIIUKE
pPO3MaiTTsI TPAaKTyBaHb, SIKi IPYHTYIOTbCS Ha JBOX KOH-
HEeNTYaIbHUX —MiAXOJaX — JIIOJMHOICHTPUYHOMY —Ta
[iHHICHO-Opi€HTOBaHOMY. HaromomeHo Ha HasBHOCTI
20 cxiamHUKIB HamioHambHOI Oe3mexu, cepen sSkux Db,
sIK1 TICHO B3a€MOITIOB’s13aH1 MIJK CO00I0, a TAKOXK JOIIOBHIO-
I0Th 1 BIUIMBAIOTh OJIMH Ha OfHOTrO. I[IpoTe mokazaHno pos-
ODKHOCTI y NODISAaX HAYKOBIIB ILIOJIO CIIBBIJIHOIICHHS
CKJIaJIHUKIB HaIlllOHAJIBbHOT O€3MeKH, JIeprKaBHOT OE3MEKH Ta
EKOHOMIYHOT Oe31eKH, 30kpeMa BigHeceHHs1 @b okpemumu
3 HUX JI0 CKOHOMIYHOI Ta BITaJIbHOT (MEAMYHOT) OC3MCKH.

3a pe3ynbTaTaMu aHaizy HayKOBHX ITIAXO/IB J10 AediHi-
1oBaHHs OB 3anponoHoBane aBTOPCHKE i1 TPAKTyBaHHS, ITi]1
SIKUM CIIIZI PO3YMITH HEBIIIUIbHY YaCTHHY HAalliOHAJIBHOI
0e3MeKu, MO0 XapaKTePU3YEThCSI TAKUM CTAHOM PO3BHTKY
(hapmarrii, 3a sSKOrO 3a0e3MMedy€eThCS 330BOJICHHS MOTPEO
HaCeJIeHHs y piBHOMY HOT0 TOCTyi A0 SIKiCHOI (hapMmares-
THYHOI HormoMoru. Busnaueno ocHosHi enement Ob.

3Bakaroud Ha Te, [0 CUCTEMA HAILIOHAJILHOI Oe3leKH
€ CYKYIHICTIO B3a€MOJIOIIOBHIOIOYHX 1 B3a€MO3AJICKHUX
CKJIaIHMKIB, 31HCHEHO MOJEIOBaHHs 3B’ s3kiB Db 3 exo-
HOMIYHOIO O€3MeKOI0, JIIOJCHKOI0 Oe3MeK0l0, MEANYHOIO
0e3rekoro, coliaibHOI0 Oe3MeKo0, TyMaHiTapHO Oe3rie-
KOO, TPOMaJICEKOIO OE3IIEKOI0 Ta IOPSIAKOM, EKOJIOTIHHOI0
Oe3nexoro, iHhopMaiHHOK OE3MEeKOT0, KiOepOe3meKOT.
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The purpose of the present work is to validate the method of quantitative determination of the active substance ((S)-2,6-diaminohexanoic
acid 3-methyl-1,2,4-triazolyl-5-thioacetate) in Angiolin 1% eye drops by the method of high-performance liquid chromatography.

Materials and methods. Certified substances were used: Angiolin, working standard sample, sodium chloride, purified water as auxiliary
substances, liquid chromatograph with UV detector; column Hypersil ODS C-18250 X 4.6 with a particle size of 5 um.

Results. During the determination of validation parameters, it is established that the method is characterized by sufficient correctness, since
the criterion of insignificance of the systematic error of the method is fulfilled. The systematic error of the method satisfies the requirements
of statistical and practical insignificance. The high value of the correlation coefficient r=0.9999 satisfies the requirements of the acceptance
criterion (r=0.99810) and confirms the linearity of the dependence between the amount of Angiolin taken and found in the range from 80% to
120%, following its nominal content in the preparation. The requirements for parameters of linear dependence (a, SD0/b, r) of the Angiolin
determination method are met in the entire concentration range from 80% to 120% of the nominal value.

Conclusions. The method of determining Angiolin by HPLC in the range of application of the method meets the acceptance criteria for
validation characteristics: specificity, correctness, precision (convergence) and linearity. The total predicted uncertainty of the analyses results
does not exceed the critical value regulated by the SPhU, and can be entered into the project of Quality Control Methods.

Key words: eye drops, analysis, quantitative determination, high-performance liquid chromatography, validation.
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BAJIIJALIL  METOAMKHU KIJIBKICHOT'O BU3HAYEHHSA  JAIIOYOi PEYOBUHH  ((S)-2,6-
JIAMIHOTEKCAHOBOI KHCJOTH 3-METHJI-1,2,4-TPUA3O0JLI-5-TIOAIIETATY B OUHHUX KPAILJISX

3anopizvkuti deporcashuil meouxo-apmayesmuunuil yrisepcumem, 3anopiscocs, Vipaina

23anopizekutl HAYKO80-00CHIOHULL ekcnepmuo-Kpuminaricmuunui yenmp MBC Vrpainu, 3anopisxcocs, Vipaina

[Mpouenypa Baniganii nepeadadena Juist TOro, o0 aHATITHYHA METOMKA [OCiNa TiJHE MICIie y CHCTeMi 3a0e3MeueHH s SIKOCTI, Bi/IIOBiga-
J1a CBOEMY NPU3HAYEHHIO Ta TApaHTyBaJa HOCTOBIPHI Pe3ylIbTaTH aHaII3Y.

VY xoxi JOCTiIKEHb BCTAHOBJICHO, IO METOAMKA BU3HAYCHHS AHTIONIHY METOIOM BHCOKOe(eKTHBHOI pimmHHOI Xpomarorpadii B mia-
1a30Hi 3aCTOCYBaHHS METOAMKHU BiAIOBIJA€ KPUTEPisIM MPUHHATHOCTI JUIS BaMiJaUifiHUX XapaKTePHCTHK: CHeUn]iuHICTh, MPaBUIBHICT,
Ipenu3iiHICTh Ta JIHIHHICTE. MeTo/MKa XapaKTepu3yeThesl JOCTATHROI NPABMIIBHICTIO, OCKIIBKM BUKOHYETBCS KPUTEpiil HE3HATYIIOCTI
CHCTEMAaTHYHOI TOXMOKK MeToukK. CucTeMaTHyHa TOXHOKA METOIMKH 33/10BOJIBHSAE BUMOTH CTATHCTHYHOI Ta MPAKTHYHOI HE3HAYYILOCTI.
[ToBHa POrHO30BaHA HEBU3HAYCHICT PE3YNIBTATIB aHAJI3IB HE MEPEBHIILYE KPUTHYHE 3HAUYCHH, pertaMenToBane [[DY.

KtrouoBi ciioBa: ouHi Kparuri, aHasi3, KiTbKiCHe BU3HAYCHHS, BUCOKOS(EKTHBHA PiIMHHA XpoMaTorpadis, Baifamis.

© L. L. Kucherenko, O. V. Khromylova, R. R. Akopian et al., 2024

CTarTs NOLIMPIOETHCS HA YMOBAX JiLEH311 ;:

84 ISSN 2226-2008 OJIECEKUI1 MEJIMUHUI )KYPHAJI Ne 4 (189) 2024



Introduction. According to the Ministry of Health
of Ukraine, eye diseases are now the sixth most common
disease. Due to the severity of the consequences of eye
diseases and the social costs of compensating blindness and
poor vision, such pathologies require a lot of resources and
continuous prevention and treatment. In today’s context,
given the military operations taking place in Ukraine, various
injuries to the visual apparatus are one of the most complex
clinical and social problems. Bruises and burns of the eye
rank second only to penetrating injuries among injuries
to the structures of the visual apparatus, accounting for
20%-42.2% of cases. One of the most urgent tasks of
medicine and pharmacy is the development of new
ophthalmic drugs, namely eye drops, which remain the most
common and convenient form of medication due to their ease
of use. A new compound derived from 1,2,4-triazole was
synthesized at the Department of Pharmaceutical, Organic
and Bioorganic Chemistry of Zaporizhzhia State Medical
and Pharmaceutical University together with scientists of
scientific and pedagogical institutions of higher education
and under the leadership of Professor I.A. Mazur. It refers
to ((S)-2,6-diaminohexanoic acid 3-methyl-1,2 4-triazolyl-
S5-thioacetate), with the conventional name “Angiolin”,
which exhibits anti-inflammatory, wound-healing and
reparative effects [1].

Nowadays, high-performance liquid chromatography is
widely used in pharmaceutical analysis for standardizing
finished dosage forms. The advantage of HPLC over
other methods is its versatility and accuracy. In previous
studies, a technique for quantitative determination of
Angiolin eye drops by HPLC was developed. According
to the requirements of the SPhU, the next logical step was
the validation of the developed methodology according
to the following indicators: specificity, linearity, range of
application, accuracy, correctness, and robustness [4—6].

The purpose of the present work is to validate
the method of quantitative determination of the active
substance ((S)-2,6-diaminohexanoic acid 3-methyl-1,2,4-
triazolyl-5-thioacetate) in Angiolin 1% eye drops by the
method of high-performance liquid chromatography.

Materials and methods. During studies at the
Department of Pharmaceutical, Organic and Bioorganic
Chemistry of ZSMPhU, six series of Angiolin eye drops
were produced. Certified substances were used: Angiolin
(manufacturer: State Enterprise ‘“Factory of Chemical
Reagents” of the Scientific and Technological Complex
“Institute of Single Crystals” of the National Academy
of Sciences of Ukraine, series 2451117) and a working
standard sample (SE “Factory of Chemical Reagents” of
the Scientific and Technological Complex “Institute of
Single Crystals” of the National Academy of Sciences of
Ukraine, Ukraine); methylcellulose (series 26101197551,
manufacturer: Weissenborn, Germany) sodium chloride,
purified water were used as auxiliary substances. The study
was carried out under the following conditions: liquid
chromatograph with UV detector; column Hypersil ODS
C-18250 X 4.6 with a particle size of 5 um. Limits: the
content of ((S)-2,6-diaminohexanoic acid 3-methyl-1,2,4-
triazolyl-5-thioacetate) in 1% eye drops of the drug should
be from 0.98 g to 1.02 g per 100 ml. The determination
of the active substance was carried out according to the
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methodology developed by us, which is given below:

Solutions are used freshly prepared.

Tested solution: 5.0 ml of the medicinal product
(Angiolin eye drops) is brought to 50.0 ml with water and
mixed. 10.0 ml of the resulting solution is brought up to
50.0 ml with the mobile phase and mixed.

Reference solution (a). Dissolve about 0.05 g (precise
weight) of the working standard sample of Angiolin in
water, adjust the volume of the solution to 50.0 ml with the
same solvent and mix.

Reference solution (b). 10.0 ml of the reference solution
(a) is brought up to 50.0 ml with the mobile phase and
mixed.

Chromatography is carried outonaliquid chromatograph
with a UV detector under the conditions described in the
“Accompanied impurities” test:

— column Hypersil ODS C-18 250 X 4.6 with a particle
size of 5 um, or similar, for which the requirements of
the test “Checking the suitability of the chromatographic
system” are met;

— mobile phase: a mixture of acetonitrile — phosphate
buffer solution pH 3.0 (5:95), degassed by any convenient
method.

— velocity of the mobile phase: 1.0 ml/min;

— column temperature: 30°C;

— detection: spectrophotometric at a wavelength of 246 nm;

— sample volume to be introduced: 20 pl;

Chromatograph the test solution and the reference
solution (b), obtaining at least 3 chromatograms for each.

A chromatographic system is considered suitable if, for
reference solution (b):

— efficiency of the chromatographic system: calculated
according to the peak of Angiolin, there should be at least
3500 theoretical plates;

— peak symmetry factor calculated for the Angiolin
peak should be from 0.8 to 1.5;

— relative standard deviation of the Angiolin peak areas
from all chromatograms must meet the requirements of the
SPhU.

The chromatogram of the studied solution and the
standard sample are shown in Figure 1 and 2.

The content of Angiolin in 1% eye drops, in percent, is
calculated by the formula:

X - S -my -50-10-50- P-100 _ S, -m, - P-100%

S,-5-50-10-50-100 S, - 500 ’

where

S, — average value of Angiolin peak areas, calculated
from the chromatograms of the tested solution;

S,—average value of Angiolin peak areas, calculated
from the chromatograms of the reference solution (b);

m, — weight of Angiolin standard sample, in milligrams;

P — content of Angiolin in the standard sample, which is
specified in the certificate, in percent.

The suitability criteria of the validation characteristics
of the method were calculated for a 5% tolerance of the
content of active substances in the preparation. For this
purpose, 9 solutions were prepared according to the
following method: X ml of the medicinal product (Angiolin
1% eye drops) were diluted with water to 50.0 ml and
mixed. 10.0 ml of the resulting solution is brought up to
50.0 ml with the mobile phase and mixed. The weight of
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Summary(Compound)
SPD-20A
uV 3
g (-]
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25000+
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Fig. 1. Chromatogram of the tested solution
Summary(Compound)
SPD-20A
w ©
5
50000 i
25000-
0
0.0 2.5 5.0 7.5 10.0 _
s
Fig. 2. Chromatogram of the standard sample
the sample, eye drops, in milliliters and the percentage "
content of the nominal value are given in table 1. §
Table 1
Model solutions s
Model Angiolin $
solution | Weight of the sample Percentage content : ©
Ne (ml) of the nominal value
1 4.00 80 1.
2 4.25 85 ol__1
3 4.50 90 0.0 25 5.0 7.5 10.0 =)
4 4.75 95
5 5.00 100 Fig. 3. Chromatograms of solutions: 1 — a “placebo”
6 525 105 solution, 2 — a test solution of Angiolin in 1% eye drops
7 5.50 110 in o
3 575 115 The specificity of the method of quantitative and
9 6. 00 120 qualitative determination of Angiolin in 1% eye drops is
. confirmed by the fact that:

Results. Specificity. After preparing the solutions
according to the method presented above, we carry out
their analysis using the method of high-performance liquid
chromatography. Acceptability criteria are the following:
1) On the chromatograms of the “placebo” solution of the
drug (sample 0), there should be no peaks with a retention
time coinciding with the retention time of Angiolin on the
chromatograms of the tested solution; 2) The retention
time of the Angiolin peak on the chromatograms of the
tested solution must coincide with the retention time of the
Angiolin peak on the chromatograms of the reference eye
drop solution. The specificity of the identification method
and quantification of Angiolin in 1% eye drops is shown in
Figure 3.

86

— on the chromatogram of the “placebo” solution there
are no peaks with the retention time of the Angiolin peak;

— on the chromatograms of the tested solution and
the reference solution of Angiolin in 1% eye drops, the
retention time of Angiolin is the same.

Based on all of the above, it can be stated that the
identification method and quantitative determination
of Angiolin in 1% eye drops by the method of high-
performance liquid chromatography is specific [2; 3].

Correctness and precision. Correctness and precision
characteristics were investigated on model solutions of the
drug with Angiolin concentrations corresponding to 80%,
85%, 90%, 95%, 100%, 105%, 110%, 115% and 120%
of nominal content (Figure 4 for Angiolin solution with a
100% concentration).

ISSN 2226-2008 OAECBKUI MEJIUYHUI JXYPHAJI Ne 4 (189) 2024



SAPMAKOJIOI'IA I $APMAIIIA

6.642

19

5.0

7B 10,0

Fig. 4. Chromatogram of model solution for Angiolin solution
with a 100% concentration of nominal content

The linearity characteristic was studied in the range of
Angiolin concentrations from 80% to 120% in relation to
the nominal value.

The graph of linear dependence is presented in Figure 5,
and the results of calculations of linear dependence
parameters in table 2.

120

120 4

110 4

n T T \ T T
70 80 2 100 10 120 130

X Data

Fig. 5. Linear dependence of the detected
concentration of Angiolin on its introduced
concentration in normalized coordinates

Table 2
Metrological characteristics of the linear dependence
of the detected concentration of Angiolin
on its introduced concentration

Para- Value Requi- Requi- Copclu-
meters rements 1 rements 2 sion
B 1.0020
S, 0.0050
Sustained
A -|0.0993| <10.25] <1[2.7| by 1
criterion
S, 0.50
SD, 0.1897
SD /b 0.1893 <10.85] Fulfilled
R 0.9999 | >10.99810] Fulfilled

As can be seen from the presented data, the requirements for
linear dependence parameters are fulfilled, that is, the linearity
of the method of quantitative determination of Angiolin by
the method of high-performance liquid chromatography is
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confirmed in the concentration range from 80% to 120% of the
nominal value for the content limits of + 5%.

Correctness characterizes the degree of correspondence
between the known content of the substance to be determined
in the solution and its content in the solution, which is
determined by this method.

Convergence characterizes the precision of the technique
when it is carried out under the same conditions over a short
period of time. At this stage, the convergence is investigated
on 9 model mixtures, which cover the range of application of
the technique.

The correctness and convergence of the methodology
was checked by the “entered-found” method. The results of
quantitative determination of Angiolin in model solutions in the
area of analytical concentrations and the results of calculations
of metrological characteristics are shown in table 3.

From the data presented in the table, it follows that the
method of quantitative determination of Angiolin by the
HPLC method is characterized by sufficient correctness and
convergence (precision) over the entire range of concentrations
(from 80% to 120%) and is correct.

As evidenced by the data given in table 4, in the range
of Angiolin concentrations from 80% to 120% in relation
to the nominal concentration, the method of its quantitative
determination does not have a significant systematic error.

Evaluation of the methodology: the expected uncertainty of
the sample preparation consisted of the uncertainty of the weight
of the drug and the weight that was taken for the preparation
of the reference solution, bringing the solutions to the mark
and taking aliquots. Calculations and uncertainty values of the
sample preparation procedure are given in table 4.

The obtained results (given in the table 4) showed that the
uncertainty of sample preparation is significant.

To confirm the fulfilment of the requirements for maxRSD,
the actual values of the relative standard deviation for the areas
of the Angiolin peaks were calculated (table 5).

Discussion. After analyzing the obtained results, it can be
said that the method is characterized by adequate convergence,
since the values of the relative confidence intervals of the
found endothelin values AZ exceed the critical value for the
convergence of the results (1.6%). In addition, the method
is characterized by adequate correctness, since the criterion
of insignificant systematic errors of the method is met. The
systematic errors of the method meet the requirements of
statistical and practical insignificance. The high value of the
correlation coefficient =0.9999 meets the requirements of
the acceptance criterion (r=0.99810) and confirms that the
linear correlation between the extracted and found angiogenic
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Table 3

Analysis results of model solutions containing from 80% to 120% of Angiolin
in relation to the nominal concentration, and their statistical processing

. . . Found in % .
. Weight Intro-duced in % of nominal . . Found in % to entered
Solution of the sample | concentration (Xi, fact., %) Peak areas | of nomln?\l(ico:}oc)entratlon Zi=100-(Yi/Xi)
1 0.0846 84.60 731114 84.96 100.42
2 0.0901 90.10 824993 90.11 100.01
3 0.0953 95.3 919219 95.36 100.06
4 0.1001 100.10 1016904 100.25 100.15
5 0.1049 104.9 1123583 104.94 100.04
6 0.1099 109.90 1230321 109.95 100.05
7 0.1152 115.2 1344939 115.32 100.10
8 0.1196 119.60 1460396 119.65 100.04
Average, Zcp, % = 100.10
Relative standard deviation, RSDz, % = 0.20
Relative confidence interval 039
Az %=t (95%, 9 — 1) x RSDz=1.86 x 0.20 = )
Critical value for the convergence results AAs, % = 1.6
Systematic error d 0.10
Criterion of insignificance of systematic error: Fulfilled
1) statistical insignificance: 8<Az : V9=0.39/3=0.13 % > 0.1 %
If not fulfilled 1), then 5 < max§: Fulfilled
2) practical insignificance: 8% < 0.32 x 1.6=0,51 % > 0,10 % e
General conclusion about the method Correct
Table 4

Calculation of the uncertainty of the sample preparation for the method of quantitative determination of Angiolin

Sample preparation operation | Parameter for calculation formula | Uncertainty (A), %

Reference solution

Taking the weight of Angiolin m =100 mg 0.2 %
Bringing the volume of the solution in the volumetric flask o

to 100.0 ml to the mark 100 0.13%
Taking the solution with a pipette 10 ml 10 0.26 %
Bringing to volume 50 ml 50 0.18 %
Tested solution

Taking the weight m=100 mg 0.2 %
Bringing the volume of the solution in the volumetric flask o

to 100.0 ml to the mark 100 0.12%
Taking the solution with a pipette 10 ml 10 0.25 %
Bringing to volume 50 ml 50 0.17 %
amounts is in the range of 80% to 120%, depending on the Table 5

nominal content in its preparation. The linear correlation

Relative standard deviation
for the areas of the Angiolin peaks (S)

parameters (a, SDO/b, r) of the angiotensin determination
method require that the angiotensin concentrations are within

the entire concentration range from 80% to 120% of the
nominal value.

Conclusions. The method for the determination of
Angiolin using HPLC met the acceptance criteria for the

validated properties within the method’s scope: specificity,

accuracy, precision (convergence), and linearity. The overall

Angiolin
S s
1019623 1017975
1016167 1015767
1017912 1016342
RSD, % 0.149 0.115
RSD,, , % (n_3, B=5 %) 0.63

prediction uncertainty of the analytical results did not exceed
the critical values established by the SPhU and could be
included in the project “Quality Control Methods” [6].

'S, — the area of the Angiolin peak obtained from
the chromatograms of the reference solution
'S, — the area of the Angiolin peak obtained from
the chromatograms of the tested solution
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CHOICE OF THE OPTIMAL METHOD OF EXTRACTION OF FLAVONOIDS AND POLYPHENOLS OF CENTAURIUM
ERYTHRAEA RAFN. HERB

!Ivan Horbachevsky Ternopil National Medical University of the Ministry of Health of Ukraine, Ternopil, Ukraine

*Bukovinian State Medical University, Chernivtsi, Ukraine

Introduction. Using knowledge of traditional medicine and recent scientific advancements, a significant number of medicines based
on biological active substances from medicinal plants have been developed. Important biological active substances with pronounced
pharmacological effects are flavonoids and polyphenols. Therefore, the aim of the study was to investigate the effect of the method of extracting
total flavonoids and total polyphenols from Centaurium erythraea Rafn. herb.

Materials and methods. The object of the study was the Centaurium erythraea Rafn. herb. 69% ethanol was used as the extractant,
with a raw material to extractant ratio of 1:5. Extracts from common centaury herb were obtained using the following methods: maceration,
remaceration, maceration with stirring, and ultrasonic extraction. The evaluation criterion was the yield of total polyphenols and total
flavonoids. The HPLC method was used to determine the qualitative composition and quantify the individual flavonoids.

Results. The research results showed that the maceration with stirring method extracted the highest total amounts of polyphenols
((18.2+0.19) mg/ml) and flavonoids ((16.57+0.19) mg/ml) from the investigated raw material. The qualitative composition and quantitative
content of individual flavonoids were determined in the extract obtained via this method. It was found that the predominant flavonoid was
neohesperidin (641.44 pg/ml). Rutin (217.07 pg/ml), kaempferol (42.36 pg/ml), quercetin (24.58 pg/ml), quercetin 3-O-beta-D-glucoside
(22.16 pg/ml), and kaempferol 3-O-beta-D-glucoside (10.83 pg/ml) were also detected in slightly smaller amounts.

Conclusions. The highest amount of total flavonoids and total polyphenols was extracted from extracts obtained by the maceration with
stirring method. Among the individual flavonoids determined by the HPLC method, neohesperidin prevailed.

Key words: Centaurium erythraea Rafn., herb, flavonoids, polyphenols, HPLC.
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BUBIP ONTHUMAJBHOIO METOJIY EKCTPATYBAHHA JJs BWIYYEHHS @®JIABOHOIIIB
I IOJII®PEHOJIIB I3 TPABU CENTAURIUM ERYTHRAEA RAFN.

Tepnoninocokuil nayionanvhuii meouynuii ynigepcumem imeni I. A, Topbauescokozo Minicmepemea oxoponu 300pos’s Ykpainu,
Tepnonine, Ykpaina

2BykosuncoKull Oepacasruil Meduunuil yrisepcumem, Yeprisyi, Ykpaina

Mertoro mocitipKeHHs Oyio BUBYEHHS BIUIMBY METOIY €KCTparyBaHHs HA BUIyYEHHs CyMH (MIaBOHOINIB Ta CyMH IOJi()EHOIIB i3 TpaBH
30JIOTOTHCSYHHKA 3BUYAITHOTO.

O6’exToM 1711 IOCTIXKEHb Oyna TpaBa 30J0TOTUCSYHHUKA 3BUUAfHOTO; eKCTpareHT — 69% eTaHom, CHiBBiHONIEHHS CHPOBHHA : €KCTpa-
renT — 1:5. ExkcrpakTy ofepxyBany MeToIaMu Marepaii, pemarnepanii, Mareparii 3 nepeMinyBaHHsM, yIbTPa3BykoBoi excTpakuil. Kpu-
TepieM OIiHIOBaHHsA OyB BUXIJ cyMH monideHomiB Ta cymu ¢uaBoHoiniB. Metoqom BEPX BcTaHOBNIOBaNM SIKICHUI CKJIaa Ta BH3HAYAH
KUTBKICHHIT BMICT 1HIMBIyanbHIX (JIaBOHOI/IB.

Metonom Mariepariii 3 TepeMillyBaHHSM BHJIYYEHO 3 JOCIIDKYBAaHOI CHPOBHHH HaHOLTbIIy KinbKicTs momidenonis ((18,2+0,19) mr/
mi) i pmaBonoiniB ((16,57+0,19) mr/mi). Jominytounm ¢raBoHoinom OyB HeorecrepuanH (641,44 MKr/MiT); IEMIO MEHIIEC BUSBICHO PYTHHY
(217,07 Mkr/™m).

Kuarouogi ciioBa: Centaurium erythraea Rafn., tpasa, guiaonoinu, nonidexonu, BEPX.
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Introduction. Each year, the range of medications
in the pharmaceutical market continues to expand.
Drawing on historical experience and recent scientific
advancements, a significant number of drugs have been
developed based on biologically active substances
obtained from medicinal plant raw materials. It is
important to note the advantages of herbal medicines over
synthetic ones, as they rarely cause side effects and are well
tolerated by patients of all ages [1]. To ensure effective
prevention and comprehensive treatment of diseases, the
development and implementation of medications based
on medicinal plant raw materials remain a pertinent issue.
Despite the wide range of phytopreparations presented on
the pharmaceutical market of Ukraine, most of them are
medications of foreign origin. Therefore, an important
task of modern pharmaceutical science is the search for
plants with a sufficient raw material base, which can
lay the groundwork for medicinal products. Centaurium
erythraea Rafn is among such plants.

The herb of common centaury is included in twenty-
three Pharmacopoeias worldwide, involving the State
Pharmacopoeia of Ukraine.

The plant is used for metabolic disorders. It stimulates
the secretion of gastric juice without changing its acidity and
increases bile secretion. It is also used for treating liver and
kidney diseases, diabetes, and hemorrhoids, and exhibits
anti-inflammatory, analgesic, and antioxidant activity [2].
The properties of common centaury are determined by the
presence of many biologically active substances, including
flavonoids and polyphenols.

The aim of the article — to study the effect of the
method of extracting flavonoids and polyphenols from
Centaurium erythraea Rafn. herb.

Materials and methods. The object of the study was
the herb of Centaurium erythraea Rafn., harvested at the
beginning of plant flowering in 2023 in the outskirts of
the city of Zboriv, Ternopil region. The herb was dried in
a warm-air convection dryer at a temperature of 40°C and
stored in paper bags in a dry place [3].

As an extractant, 69% ethanol was used, with a raw
material to extractant ratio of 1:5 [4]. For the extraction
of biologically active substances from the Centaurium
erythraea Rafn. herb, the following methods were used:
maceration, remaceration, maceration with stirring and
ultrasonic extraction.

When establishing the optimal extraction method, the
evaluation criterion was the yield of the total amount of
polyphenols and total flavonoids, whose quantitative
content was determined by the spectrophotometric method
using the LabAnalyt SP-V1000 spectrophotometer (China).

The quantitative content of total flavonoids was
measured using rutin as a standard at a wavelength of 408
nm in a 10 mm path length cuvette. The total polyphenols
were measured using pyrogallol as a standard at a
wavelength of 760 nm [5].

High-performance liquid chromatography (HPLC)
was used to determine the qualitative composition and
quantitative content of individual flavonoids in the
extract with the highest total flavonoid content. Analysis
was performed on an Agilent Technologies 1200 liquid
chromatograph.
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To do this, the obtained extract from the Centaurium
erythraea Rafn. herb was diluted 8 times with 80% ethanol.
The resulting solution was centrifuged at 3000 rpm. Then,
the centrifugate was filtered through disposable membrane
filters with pores of 0.22 um [6].

Acetonitrile (A) and 0.1% formic acid solution in water
(B) were used as the mobile phase. Elution was performed
in gradient mode (Table 1).

Table 1
HPLC-DAD gradient solvent system
for flavonoids separation
Time, min Solvent A (%) Solvent B (%)
0 5 95
20 30 70
50 100 0
60 100 0

The separation was carried out on a Zorbax SB-C18
chromatographic column (5 pm, 150 mm x 4.6 mm)
(Agilent Technologies, USA). The flow rate through the
column was 0.25 mL/min, the thermostat temperature was
set to 30°C, and the injection volume was 4 pL.

Detection was performed using a diode array detector
with signal registration at 280 nm and recording of
absorption spectra in the range of 210—700 nm.

Identification and quantitative analysis were conducted
using standard solutions of flavonoids, namely: rutin,
kaempferol, kaempferol 3-O-beta-D-glucoside, rhamnetin,
naringin, neohesperidin, naringenin, apigenin, fisetin,
silibinin, baicalein, quercetin 3-O-beta-D-glucoside,
quercetin, naringin, luteolin, kasticin. Calibration was
performed using the external standards method [7]. The
content of flavonoids was calculated in pg/mL of the
extract [8].

The results obtained from the research were expressed
as the mean + SEM. The analysis was conducted using the
Statistica v 10.0 (StatSoft Inc.) software. The statistical
significance of differences between the mean values was
evaluated using the Student’s t-test. The significance level
was set at *p<0.05 [9].

Results and Discussion. The impact of different
extraction methods on the extraction of total polyphenols
from Centaurium erythraea Rafn. herb demonstrates
the order of advantages as: maceration with stirring >
maceration > ultrasound extraction > remaceration.

Analyzing the obtained results (Fig. 1), it was found
that the highest amount of polyphenols was extracted
when using the maceration with stirring method —
(18.2+£0.19) mg/ml. Using maceration extracted slightly
less of these compounds from Centaurium erythraea
Rafn. herb — (18+0.22) mg/ml. The ultrasound extraction
method extracted (17.35+0.17) mg/ml of polyphenols.
The lowest amount of these compounds was extracted
from the investigated raw material using remaceration —
(16.21£0.11) mg/ml.

The influence of the extraction method on the extraction
of total flavonoids from Centaurium erythraea Rafn. herb
shows the following advantages: maceration with stirring
> maceration > ultrasound extraction = remaceration, as
shown in Figure 2.
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The effect of extraction method on the total
polyphenols content, mg/ml

18 18,2

19,00 -~
18,00
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1600 -

1500

W Maceration

m Maceration with stirring

1 Ultrasonic extraction Remaceration

Fig. 1. The influence of the extraction method on the extraction
of total polyphenols from Centaurium erythraea Rafn. herb

The effect of extraction method on the total
flavonoids content, mg/ml

16,57

20,00
1500
1000
500 -
0,00

W Maceration

M Maceration with stirring

W Ultrasonic extraction Remaceration

Fig. 2. The influence of the extraction method on the extraction
of total flavonoids from Centaurium erythraea Rafn. herb

Research results indicate that the highest amount of
total flavonoids was extracted using the maceration with
stirring method, with an amount of (16.57+0.19) mg/ml. A
lower amount, approximately 1.5 times less, was extracted
from the common centaury herb using the maceration
method, with a quantitative content of (11.25+0.37) mg/ml.
Ultrasound extraction and remaceration extracted the
same amount of flavonoids — (10.12+0.26) mg/ml and
(10.12+0.16) mg/ml, respectively.

Flavonoids represent a crucial group of secondary
metabolites produced by plants [10]. Given the current
trends in the study of plant metabolites, flavonoids have
gained prominence due to their significant bioactive
properties, including antioxidant, antimicrobial, anti-
inflammatory, and anti-cancer activities [11].

The HPLC analysis of the extract from the herb of
Centaurium erythraea Rafn. shows the presence of some
flavonoids. The HPLC chromatogram of flavonoids of the
common centaury herb is presented in Figure 3.

Six flavonoids were detected in the extract from
the studied raw material, including rutin, kaempferol,
kaempferol 3-O-beta-D-glucoside, quercetin, quercetin
3-O-beta-D-glucoside, and neohesperidin (Table 2).
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Neohesperidin was found in the largest amounts
among the flavonoids in the extract from the herb of
Centaurium erythraea Rafn. Its content was 641.44 pg/ml.
Neohesperidin ~ (hesperetin ~ 7-O-neohesperidoside) s
a known flavanone glycoside that has demonstrated a
variety of biological activities, with potential applications
ranging from food ingredients to therapeutics. It is an
emerging therapeutic agent for the management of different
etiologically complex diseases. Neohesperidin exhibits
a wide range of biological and therapeutic activities in
the treatment of different complex illnesses, including
diabetes, obesity, hepato-cardiac conditions, infectious
diseases, allergies, inflammatory, neurodegenerative, and
cancer diseases [12; 13].

Additionally, a high amount of rutin (217.07 ug/ml) was
determined among the flavonoids in the extract from the
herb of Centaurium erythraea Rafn. Rutin is a glycoside
that combines the flavonol quercetin with the disaccharide
rutinose  (glucose and rhamnose). Rutin exhibits
various effects, such as antioxidant, cardioprotective,
antidiabetic, hepatoprotective, antibacterial, antifungal,
anti-inflammatory,  neuroprotective, nephroprotective,
haematoprotective, and anticancer properties [14; 15].
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Fig. 3. HPLC chromatogram of flavonoids identified in the extract from Centaurium erythraea Rafn. herb

Table 2

HPLC analysis of flavonoids in the extract from Centaurium erythraea Rafn. herb

No. Retention time Common name of identified compound Quantitative content, pg/ml
1 22.90 rutin 217.07
2 23.74 kaempferol 42.36
3 25.35 kaempferol 3-O-beta-D-glucoside 10.83
4 27.97 quercetin 24.58
5 33.14 quercetin 3-O-beta-D-glucoside 22.16
6 47.51 neohesperidin 641.44
Conclusions. The quantitative content of total Since the maceration with stirring method resulted in

flavonoids and total polyphenols was determined in the
extracts obtained by different methods. The highest amount
of flavonoids was extracted using the maceration with
stirring method, with a content of (16.57+0.19) mg/ml.
Similarly, the highest amount of polyphenols was also
extracted using the maceration with stirring method, with
a content of (18.2+0.19) mg/ml.

the highest amount of bioactive compounds, the content
of individual flavonoids was further investigated using the
HPLC method.

The qualitative composition and quantitative content
of flavonoids in the extract from Centaurium erythraea
Rafn. herb was determined, with neohesperidin being the
predominant compound (641.44 ug/ml).
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JAJIsA ABTOPIB
«OJIECBKU MEIUYHHUH KYPHAD»

Binomocti npo Buganus

«Onecpkuil MEOUUHUIN JKypHam» OylIo 3aCHOBAaHO
B 1926 pori. 3a kimbka poKiB BiH HaOyB HEaOMSIKOTO aBTO-
PHUTETY cepell HayKOBIIB. Y HbOMY JIpyKyBalll CBOI Iparli
BYEHI, yni iMEHa OyJIM BCECBITHBO BiJJOMI BXE TOTO 4acy
a0o sKi 3100ynu BU3HAHHS B MaiiOyTHROMY. Ta 3romom, Ha
nouatky 1930-X pokiB, BUAAHHS XypHaIy OyJ0 TpHIIHU-
HeHo. [Tonosienuii y 1997 poui, BiH 3a KOPOTKHH Yac BiJi-
HOBHUB CBIil aBTOPUTET 1 MOCIB YUJIbHE MICIIE Cepell HayKo-
BHMX BHUJIaHb KpaiHU.

3aCHOBHHUKOM 1 BUAaBIeM «OAeChbKOTO METUIHOTO KYP-
Hary» € OnecbKkuil HaIliOHATBHAN MEINYHUN YHIBEPCHUTET.

TonmoBHIM pemakToOpoM i3 YaciB BiAHOBIICHHS BHIYCKY
xKypHaiy € akagemik HAMH VYkpainwm, naypear [lepxaBHoi
mpemii Ykpainu B. M. 3anmoposkan. J{o cxirangy pemakiiitaoi
KOJICTIi Ta pemaKmiiHOl paad BXOIATH BiIOMI BITYH3HSHI
i 3apyOiXHI BUCHI.

«Onecpkuil MeAMUHUM )KypHA» BKItoueHui o [lepe-
JIiKy HayKoBUX ()aXxOBHX BHJaHb YKpaiHu B kareropii «b»
(ranmy3s — MeM4HI HaykH, creniaabHocTi — 221 «Croma-
ToJoristy, 222 «Menununay, 226 «®Dapmaris, TpoMuc-
noBa dapmaris», 228 «Ileniarpis» (Hakaz MinicrepcTsa
ocBith i Hayku Ykpainu Ne 894 Bin 10.10.2022, nonarok 2;
JOCTyN 3a mocwiaHHsM https://mon.gov.ua/storage/app/
uploads/public/634/554/a9b/634554a9b478a810320066.
pdf; Haka3z MinictepcTBa ocBiTH 1 Hayku Yipaiam Nel85
Bim 20.02.2023, momatok 4; moCTymn 3a MOCHJIAHHSIM

https://mon.gov.ua/storage/app/uploads/public/640/5b3/0
d1/6405b30d14b2a618655959.pdf). Llopoky B xypHami
JIPYKY€ETbCS OMU3BKO JIEB’SIHOCTA CTaTel 1 MOBIJOMIICHB.
Bin HagxomuTh 10 HaWBigoMimmux Oi0OMiOTeK KpaiHu,
BEIIMKMX HAyKOBUX LIEHTPIB, JECATKIB HaBYAIbHUX
3aKs1ajiB. Moro mosBy TiZHO OiHEHO 3a MEKAMH HAIIOi
Kkpainu — BiH 3aHecenuidd no Index Copernicus, Ulrich’s
Periodicals Directory, BASE-Search, Google Axane-
mii, «HaykoBoi mepioguku Ykpaium», Scopus Content
Selection and Advisory Board (CSAB) po3nisHyna
3asBKy XypHal1y «OIechbKOoro MEJUYHOTO JKypHAIy» Ta
cxBanmia i I pedepyBaHHS B HAyKOMETpUUHIN 0Oas3i
Scopus 25.10.2023 p.

VYV cepmHi 2022 poky HaykoBe BHmaHHA «OmechKuit
MEMYHUI KYpHAT» OTPHUMAIIO TPUMICSYHY CTHIICHIIO Bif
npoekty «IlinTpumka ykpaincekum peaxoserisim» (SUES —
Support to Ukrainian Editorial Staff). SUES e iniiatuBoro
€BPOIICICHKNX YCTAHOB Ta OpraHizaiiid, MeTa SIKUX I0JIs-
rae B MITPUMII HAyKOBOT CIIJILHOTH YKpaiHu.

Posnoscromxyersest 3a nepenmaroro. [lepeamnaruru
KypHaJl MOXKHA B Oylb-SIKOMY MEPEAIUIATHOMY ITyHKTI.
[Mepenmnaruuii ingexc — 48717.

KypHan BUXOIUTH IIiCTh pa3iB Ha PiK.

ISSN 2226-2008

DOI 10.54229/2226-2008, 10.32782/2226-2008 (1o4n-
Hatour 3 Ne 3 (181) 2022 p.)

TIPABIJIA IIIJITOTOBKU CTATEM /10 «OJIECBKOI'O MEJJUYHOTI' O KYPHAJTY»

1. B «OnecbkoMy MEIUYHOMY KypHAJID» ITyONIKyIOTHCS
TCOPETHYHI ¥ OINI/IOBI CTATTi, SIKi BiIOOPA’KarOTh BAaXKITHBI
JIOCSTHEHHSI HAyKH, IMIICYMKH 3aBEpLICHHX OPUTiHATIBHHX
KINHIYHAX Ta eKCIIePUMEHTAIBRHUX JOCHTIKEHb, OCHOBHI
pe3yIBTaTH JUCEePTALiMHIX POOIT 13 MEAUIIMHMN, CTOMATOJIOTI1
Ta (hapmariii, a TaKOXK MaTepiaad MEMOPIAIBHOTO XapaKTepy.

2. Jlo po3misgy TpUAMArOThCs MPOOJIEMHI Ta OpPHTi-
HaJIbHI CTATTI 3araIbHUM 00CSITOM 7—15 CTOPIHOK, OTVISLIH —
10 12-20 cTopiHOK.

3. He npuiimMaroTbest cTarTi, sKi Bxke OyJIM HapyKOBaHi
B IHIIUX BUJIAHHSIX 200 3apONOHOBAHI 10 MyOJiKallii Kijb-
KOM BHJAHHSIM BOJHOYAC, a TAKOX POOOTH, SIKi 332 CBOEIO
CYTHICTIO € TIepepOoOKOr0 OIMyONIiKOBAaHMX paHIMIEe CTarei
1 HE MICTATh HOBOTO HAyKOBOTO MaTepiasry abo HOBOTO
HAyKOBOTO OCMHMCIICHHSI BXKE BiZIOMOTO MaTepiay.

4. Y xypHaIi APYKYIOThCS:

a) pe3yabTaTH OPUTIHAIBHUX AOCITIKEHB Y IPIOPHUTET-
HUX HampsMax pO3BUTKY MEAWYHHX, CTOMATOJIOTIYHHX Ta
(hapMaIeBTUIHNX HAYK;

0) pobotu 3 QyHIaAMEHTaIBHUX Ta NPUKIAJIHUX IPO-
OmeM i3 TakuX cremiaabHOCTeH: 221 — cTOMATONOrIs,
222 — meauuuHa, 226 — dapmariis, npomucioBa dapmaris,
228 — memiatpisi:

— IreHeTHKa Ta NPUKIIAIHI aCTIEKTH MEIMYHOT TeHETHKH;

—Oio¢iznuni  Ta  MOpOPYHKIIOHANBHI  Xapak-
TEPUCTHUKH KIITHH OpPraHi3My IPH Pi3HUX BHIAX MaTOJIOTi;

— po0oTH 3 HOBITHIX KIITHHHUX TEXHOJIOTIH;

— HOBITHI pO3pOOKHM B Taiy3i 3arajbHOI 1 KIIHIYHOT
(bapmaxororii Ta hapmariii;

— IOCSATHEHHS B Tajly3i BUBUEHHS €TIONOTI1, MATOreHe3y
Ta JIIarHOCTHKH CY4aCHUX 3aXBOPIOBAHb;

— mpo(iTaKTHKa 3aXBOPIOBaHb, INCIUICHHS, 3armodi-
TaHHS 0COOTMBO HEOE3MEYHNM 3aXBOPIOBAHHSM;

B) EKCIIEpUMEHTaJbHI JOCTIHKEHHs, OIISAN, KJIIHIYHI
BUIIA KK, HOBI METOIU Ta TEXHOJIOTII 3 CYYaCHUX aKTyaJbHUX
npo0JIeM CTOMATOJIOT i, MEAMIIMHY, TIeAiaTpil Ta Gpapmaryii;

r) iHdopmaris, XpoHika, roBijei, marepianu 3 ictopii
HayKH Ta MeJULMHHM, papMallii, croMaToorii, peneHsii.

5. CTarTst HAQICWIIAETHCS IO PEIAKIIl B CICKTPOHHOMY
BapiaHTi 31 CKAHOM IEpIIOi CTOPIHKM 3 MIAIMCAMH BCIX
apropiB. CBOIMH MiJIHCaMH aBTOPH TapaHTYIOTh, IO
CTATTIO HAMHMCAHO 3 JOTPUMAHHSIM MPABWI IiATOTOBKH
crareil 10 «OJeChbKOro MEIUYHOIO KYypHAIY», eKCIepH-
MEHTaJbHI Ta KIiHIYHI TOCHiIKeHHS Oy BUKOHAHI Bij-
MOBITHO 0 MIPKHAPOJHUX €THYHUX HOPM HAyKOBHUX JOCIHi-
JDKeHb, a TAKOXK HAJAIOTh PEMaKIlii MpaBo Ha MyOmiKariiio
CTaTTi B J)KypHAaJI, PO3MIIICHHS 11 Ta MarepiajiB 10a0 Hel
Ha caifTi )KypHaJy 1 B IHIINX JpKepeax.

6. Crarta CynpoBOKyeTbcst ckaHoM (1) Hampas-
JICHHS 70 PEAaKili, 3aBi30BAHUM IIJIIIUCOM KepiBHHUKA
Ta TICYATKOK YCTAHOBH, JIC BUKOHAHO po0oTy, (2) Bimomoc-
TSIMH TIPO aBTOPIB (3 JEKIapyBaHHSIM y4acTi KOXKHOTO aBTOpa
3 JIeTajizalliero BKIamy y MiIrOTOBI cTarTi), (3) mexmapa-
€0 IIIO/T0 OPHUTIHANBHOCTI TEKCTY HAYKOBOI CTAaTTi, a Uit
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BITYM3HSHUX aBTOPIB TaKOX (4) eKCHIEPTHUM BHCHOBKOM, 1110
JIO3BOJISIE BIIKPUTY Ty OITIKAITiFO.

7. SIKmo y cTarTi BUKOPUCTaHO Marepiaiy, sKi € IHTeIeK-
TYaJILHOIO BIIACHICTIO KiJIKOX OpraHi3alliii i paHiiie He myosi-
KyBaJICsI, aBTOP Ma€ OfIepKaTH JIO3BLT Ha X MyOMiKariro Bif
KOXKHOT 13 IIMX OpraHizaiiii i Hajicnary Horo pa3oM 3i CTarTero.

8. Tekct npykyeThcs dYepe3 IIBTOpa iHTEpBAIY Ha
CTaHAapTHOMY MAIIMHOTIMCHOMY apKyllli (IIMpHHA IOJIB:
JIBOTO, BEPXHBHOTO Ta HIKHBOTO — IO 2 CM, TPABOTO —
1 cm) mpudrom Arial (Arial Cyr) abo Times (Times Cyr)
po3mipom 14 myskTiB. CTOpiHKa TEKCTY TIOBUHHA MiCTUTH
He Oinbiie 30 psiuKiB.

9. Moga crareif — aHIIilichKa Ta yKpaiHChKa (IlepeBara
BIJIIA€THCSI AaHTIIOMOBHHM POOOTaM).

10. Matepian crarti Mae OyTH BHKIAJCHUN 32 TAKOIO
CXEMOIO:

a) innekc YJIK — 3miBa, BIAMMOBITHO IO KITFOYOBUX CIIIB;

0) iHimiamm Ta npi3Buie aBropa  (aBTOpIB),
ORCID ID xoxxHOTO aBTOpA;

B) Ha3Ba CTarTi;

T) TIOBHA Ha3Ba YCTAHOBH (YCTaHOB), /Ic BUKOHAHO POOOTY,
MicTo, KpaiHa. SIKIO aBTOpPIB KiJIbKa i BOHU NPALIOIOTh
Y pi3HHX YCTaHOBAX, TOZ1 HEOOX1THO apabCchKuMu udpaMu
MIO3HAYUTH LU(PPOBUI HAPSKOBUI 3HAK, 10 BiJIOBIIAE
YCTaHOBI, Jie IPAIIOe KOKHUH 3 aBTOPIiB; a Ha3Ba yCTaHOBU
Mae OyTH BKa3aHa 3 BiJIOBIIHMM IM(POBUM IHO3HAYEH-
HsAM, €NIeKTpOHHA ajnpeca (aapecu), HOMep TenedoHy;

J) JBa pe3ioMe: YKPAiHCHKOI0 MOBOIO 00CSATOM JI0
800 apyxoBanux jitep (0,45 CTOpiHKH) Ta aHIIIHCHKOIO
obcsrom 1o 1800 npyxosanux mitep (1 cropinka). Pestome
YKpPaTHCHKOIO MOBOIO Ma€ CKJIAJaTHCS 32 TaKOK CXEMOIO:
innexe YJIK, inimianm ta npizBuine aBropa (aBTopiB), Ha3Ba
CTaTTi, TEKCT Pe3loMe, KIIIOUOBI CJIOBa (He OUIbIIe 1’ SITH);

¢) IMMOCTaHOBKA POOIIEMH B 3arajbHOMY BUIIIAII Ta ii
3B 530K 13 BXJIMBUMH HAYKOBUMH Ta IPAKTUYHUMHU 3aB-
JAHHSAMH;

K) (OPMYITIOBAHHS METH CTaTTi (IIOCTAHOBKA 3aB/IaHHS);

3) MaTepiaiv i MeTOIH JTOCIHIPKSHHS 3 OIIICaMU METO-
JB AOCIIKSHHS, KIJIBKOCTI Ta PO3MOALTY 00’ €KTIB AOCIi-
JUKeHHA. Mae OyTW 3a3Ha4eHO NOTPHMAaHHsS HPHHIMIIB
Etnunoro kozekcy BeecBiTHboT MennuHOT acorianii (I'esb-
CIHCBKa JIeKJIaparllisi) o0 JOCHTIHKEHb, J0 IKHX JOTyda-
I0Th JIIOfiel, a0o nmpuHOumiB JupekTuBu €BpomeicbKoro
Coro3y 2010/10/63 EU miozo eKcriepiMeHTIB Ha TBapUHAX;

W) BUKJIAJ OCHOBHOIO MaTepiany JOCIIHKCHHS 3 MOB-
HHUM OOI'PYHTYBaHHSM OTPHUMaHUX HayKOBHUX PE3yJIbTaTiB;

K) BHCHOBKH 3 JIOCHI/DKCHHS 1 HEPCIEKTHBU I0JalIb-
IIMX pO3pOOOK Yy IIbOMY HAIIPSIMi;

J) JIITepaTypHi MOCHUJIAHHS B MOPSAIKY iX IIMTYBaHHS
a60 3a andasiToM.

11. Pe3tome aHINIIHCHKOIO MOBOIO Ma€ KOPOTKO IOBTO-
PIOBaTH CTPYKTYpY CTAaTTi, BKIIIOYHO 31 BCTYIIOM, METOIO Ta
3aB/IaHHSIMH, METOIaMH, Pe3yJIbTaTaMi, BUCHOBKaMH, 1 Mic-
TUTH KJTIOYOBI cioBa. [Himianm Ta mpi3Buine aBTopa (aBTO-
piB) NOAIOTBCS y TpaHCiiTepanii, Ha3Ba CTaTTi — y Hepe-
KJIa/1i aHDITIHCHKOI0 MOBOFO. KITIOWOBI CITOBa i 1HII TEPMiHU
CTaTTi MArOTh BI/IMOBIATH 3araJIbHONPUHHITAM MEIUIHUM
TepMiHaM, HaBEICHUM Yy CIIOBHHKaX. He ciiz BUKOpHCTO-
BYBATH CJICHT i CKOPOUCHHSI, SIKI HE € 3arajJbHOBKUBAHUMHU.

12. Ximigai Ta MaTeMaTW4Hi (GOPMYIH BIPYKOBYIOTH
abo BrucyroTb. CTpykTypHi (opMynn oQopMIISIOTE SIK
pucyHKH. Y hopMylax po3MidaroTh: Mali Ta BEIHKI JTiTepH

(BeMKI 1M03HAYAIOTh [BOMA PHCKaMH 3HH3Y, Malli — JIBOMa
pUCKaMH 3BepXy IPOCTUM OJIBIEM); JATHHCHKI JTEpH
TIKPECIIIOIOTH CHHIM OJIIBIIEM; TPELbKi — 00BOJISITH YePBO-
HUM OJIIBIIEM; IIIPSIIKOBI Ta HAAPSAKOBI HU(pH Ta JIITCPU
MO3HAYAIOTh JIyTOI0 [TPOCTUM OJIIBIIEM.

13. 'V crartax cii BHUKOPUCTOBYBaTH MiKHApOIHY
cucremy omuaunb CIL.

14. PucyHKM 1 MiONHCH 0 HUX BHUKOHYIOTH OKPEMO.
Ha 3BOpoTHOMY 00111 KOXXHOTO PUCYHKA ITPOCTUM OJiBLEM
CIIiJI yKa3aTh Horo HOMep 1 Ha3By CTaTTi, a B pa3i HeoOXij-
HOCTI ITO3HAUUTH BEPX 1 HU3.

15. Tabnwmi ciix ApyKyBaTd Ha OKPEMHX CTOPiH-
KaxX, BOHH TTOBHHHI MaTH HyMepamiro Ta Ha3By. Ha momsax
PYKOITUCY HEOOXiTHO BKa3aTH MiCIle PO3MIIICHHS PUCYH-
KiB 1 TaOmuie. [HQOpMarris, HaBejeHa B TaOMHIAX 1 Ha
pHCYHKaX, He IOBUHHA JyOJIIOBaTUCS.

16. Crnmcok JiTepaTypHHUX JDKEpPEN MOBHHEH MICTHTH
TIepeTiK Mparfh 3a ocTaHHi 10 POKiB 1 JIMIIIE B OKPEMUX BUTIAM-
Kax — OuteIn paHHI myOmikamii. B opuriHamsHEX poboTax
IUTYIOTH He Oubie 20 mkeped, B ompiaax — 1o 60. Ha koxHy
po0OTy y crnmcKy Jiiteparypu Mae OyTH INOCHJIAHHS B TEK-
cti pykormcy. Jliteparypa y CIHCKY pPO3MIILYEThCS 3TIHO
3 MOPSIAKOM TOCHJIaHb Ha Hel B TEKCTI CTarTi, SIKi MMOAAI0Th
Y KBaIpaTHUX Ty’KKax, a0o 3a ajndasitom. SIKII0 HABOAATHCS
po0OTH JIMIIIE OHOTO aBTOPA, BOHM PO3MIIILYIOTBCS 33 XPO-
HOJIOTIYHNM TOpsiKoM. /1o CIMCKy JliTepaTypHUX JpKepes He
CIIiJT BKITIOYATH POOOTH, SIKI I1Ie HE HaJIPYKOBaHI.

17. Cnucok siteparypu O(GOPMITIOETHCS JIATHHHIEIO 32
HIKYEHABEJICHUMH CXEMaMH aHDIIHCHKOI0 MOBOIO ab0 TpaH-
critepoBani. OdopmiroBaTy iX HEOOXITHO 3TiITHO 31 CTaHIApP-
ToM National Library of Medicine (NLM) a6o Vancouver style.

Mna cmameii:

Povorozniuk VYV, Balatska NI, Klymovytskiy FV,
Synenkiy OV. Actual nutririon, vitamin D deficiency and
bone mineral density in the adult population of different

regions of Ukraine. Trauma. 2012;13(4):12-16. (In
Ukrainian). Available from: http://www.mif-ua.com/
archive/article/34633

Scott F, Mamtani R, Brensinger C, et al. The risk of a
second non-melanoma skin cancer with thiopurine and anti-
TNF use ininflammatory bowel disease. Am J Gastroenterol.
2014;109:S473. doi: 10.1016/S0016-5085(14)60282-1.

[Ipi3Bumia aBTOpiB Ta Ha3Ba KypHATY IOAAIOTHCA
JATHHULCIO Y TPAHCIITepalii, Ha3Ba CTAaTTi — y MepeKIai
AHNIIIHCHKOI0 MOBOIO. TpaHciiTeparito MOXHa 3pOOUTH
aBTOMAaTHMYHO Ha calTi http://ukrlit.org/transliteratsiia.
VY 6i0miorpadiuHOMY MOCHJIAHHI KOXHOTO JDKEpesia CIIijl
BKa3aTH BCiX aBTOPIB, BIJJOKPEMIIIOIOUN OJIUH BiJl OHOTO
KOMOIO 1 po6inoM. [Himianm BKa3yroTh Micis Mpi3BHUINA,
3HAKaMH MyHKTyalii He BiJOKpeMIIoloThCs. [1oBHI iMeHa
aBTOPIB HE HaBOJATHCA. Y BUNaaKy 7 i Oijbine aBro-
piB CTaBUThCS MOCHIaHHS “et al.” micis mepmux TPbOX
npizBull. Skmo aBropiB 6 i menme, “et al.” He BHKO-
pucroByetThes. Ilicns mepesiky aBTopiB CTaBISTh KPAINKy
i mpo6in. Ha3a myOmikamii HaBOAWTHCS AHTIHIICHKOIO
MOBOIO TIOBHICTIO, 06e3 ckopoueHb. [licist Ha3BH cTarTi
CTaBIIAITh KpanKy 1 mpo6in. Ha3ea nepioquaHOro BUIAHHS
HaBOAMTHCS aHIIIHCHKOI0 MOBOIO a00 TpPaHCIITEPYETHCS
CHUMBOJIaMH JIaTUHCBKOTO andasity. J[03BoJs€THCS HABO-
JTUTH 3apEECTPOBAHI CKOPOUYCHHS HA3BH MNEPIOAWYHOTO
BUAAHHS. 3a3BWyail msg (opMa HAMHMCAHHS CaMOCTIIHO
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NPUUMAETHCS BUIAHHSIM, 1i MOXKHA JI3HATHCS Ha CaWTi
KypHasy, BUIaBHHUITBa, Ha caiTi ISSN abo HeoOxinHO
HaBOIWUTH HOTO TOBHY Ha3By 0e3 ckopodeHHs. Has3Bu
BITYM3HSIHMX JKYPHAIIIB CKOpOYyBaTH He MokHa. Ilicis
Ha3BM BHIAHHS CTaBIATH Kpamky 1 mpoOur. I[Hdopma-
i IOM0 BUIAHHS: PIK BHIAHHS BiJIOKPEMITIOETHCS
Kpankor 3 KOMOIO, MOTIM HABOAMTHCS HOMEDP TOMY,
SKIO HEOOXIZHO, Y KPYIVIMX JYKKaX BKa3y€eThCcs HOMEp
JKYpHaJy, IICNs JIBOKPANKW HABOJMTHCS Jiara3oH CTO-
piHok. Jlms craTTi, MO HAApPyKOBaHAa HE AHDIIHCHKOIO
MOBOIO, HATIPHUKIHITI C(HOPMOBAHOTO MOCHIIAHHS y KPYTIIHX
Jy’)XKax BKa3yeTbcs MoBa opurinaimy. [lomarkosa iHdop-
Maiiist crocoBHo crtarti — HoMmepa DOI («DOI: https://doi.
org/...»), PubMed ID, pexxum noctymy 0 nepuiomkepena
TOILIO — HABOJIUTHCS HANPHKIHII MOCHIaHHS Yy (opmari
aKTUBHOTO rineprnocuianns. opma mias nomyky DOI:
Crossref system.

/Jlna mamepianie kongepenuiii:

Sulkowski M, Krishnan P, Tripathi R. Effect of baseline
resistance-associated variants on SVR with the 3D regimen
plus RBV. In: Conference on Retroviruses and Opportunistic
Infections (CROI). 2016 Feb 22-25; Boston, MA.

Bakeyeva LY, Saprunova VB, Pilipenko DI. Ultrastruc-
ture of mitochondria in endogenous oxidative stress, mito-
chondrial antioxidant protective effect SkQ1. In: Procee-
ding of the IV congress of the Russian Society of Biochem-
istry and Molecular Biology. 2008 May 11-15; Novosi-
birsk, Russian Federation. Novosibirsk; 2008. (in Russian).

[Ipi3BHIIa aBTOPIB MOAAIOTHCS y TpAaHCIITEpallil, Ha3Ba
mpaili — y nepekiali aumIiiicbkoro. [0I0BHE B OMUCaxX KOH-
(epenwiii — Ha3Ba KoH]epeHIil MOBOIO opHriHaly (Tmoja-
€THCS Y TPAHCIITEpALlii, IKII0 HEeMAE ii aHTTIHCHKOT Ha3BH),
BUJUIAETBCSA KYPCHBOM. Y IIy)KKaX HaBOIUTHCS HEpeKiIajn
HA3BHW aHTIIHCHKO0. BUXimHI aHi (MicIie IpoBEeICHHS KOH-
(epeHtIii, MicIie BUIaHHSA, PiK, CTOPIHKH) — aHTIIIHCHKOIO.

Jna monozpagiit ma inwiux KHUIHCOK:

Mann DL, Zipes DP, Libby P, Bonow RO. Braunwald’s
heart disease: a textbook of cardiovascular medicine. Phil-
adelphia: Saunders; 2014. 2040 p.

Lutsik AD, Detyuk YS, Lutsik MD, autors; Panasyuk
YN, editor. Lektiny v gistokhimii [Lektins in histochemis-
try]. Lviv: Vyscha shkola; 1989. 144 p. (in Russian).

[Ipi3Buma aBTOpPIB MOMAIOTHCS Yy TpaHCIiTEpallil,
Ha3Ba KHIKKH — y TpaHCIiTepalii 3 NepeKsaj oM aHmil-
CBHKOIO MOBOIO y KBaJpaTHUX AyXkKKax. Miclie BUjaHHs, PiK
BHJIaHHS, 3arajibHa KUIBKICTh CTOPIHOK — aHMIIKHCHKOIO,
Ha3Ba BUJIAaBHUIITBA — y TPAHCIIiTEpaIlii.

3ayearcyemo: y cnucKy JaTHHMIECIO NOTPIOHO 3a3HA-
YaTH BCiX aBTOPIB JIITEpPaTypHOTro JKepena, Ha ske Bu
nocminaerech. Takok He CliJi y HbOMY 3aCTOCOBYBATH
3HaKW po3nineHHs: // Ta — HasBy /okepena (5kypHai, KOH-
(epeH1is, KHUTa) 3aBKAN BUIUISIOTh KyPCHBOM.

Hamnpukinni niTepatypHOro Jpkepena moTpiOHO BKasy-
Batu 1uposuid imentudikarop crarri DOI, skmo takuit
€. JloTpuMaHHs UX TpaBmII 3a0€3MEUUTh KOPEKTHE BilO-
Opa’keHHs IUTOBAHUX JKEpeN y OLIbIIocTi pedepaTHBHIX
HAYKOMETPHYHUX 0a3 JaHHX.

18. CkopoYeHHS CIIiB 1 CIIOBOCIIOIYYEHb ITOJAIOTHCS
BignosigHo mo JACTY 3582-97 i 'OCT 7.12-93.

Jliis THX, XTO HE Mae JocTyIy A0 nmoBHoro tekcty JICTY,
Ha caiiti OnechbKoro MeIyHIBEpCUTETY HABEICHO TPHUKIIAIN

odopmiteHHst 0i0miorpadiuanx 3ammciB. JlocTym 3a mocu-
nanusaM http:/libblog.odmu.edu.ua/p/blog-page 8912.html.

19. Jlo npykoBaHHMX MaTepiayiiB, BUKOHAHHX i3 BHKO-
PHUCTaHHSIM ~ KOMIT'IOTEPHUX TEXHOJIOTiH, 00OB’SI3KOBO
JIOIAIOTHCSI MaTepiaii KOMIT FOTepHOTo Habopy Ta rpadiku
B €JICKTPOHHOMY BUTJISIII.

Tekct morxe Oytu Takux (opmaris: Word for Windows,
RTF (Reach Text Format).

I'padiunmii marepian ciij noxaBaTtH B OKpeMux aii-
nax ¢opmarie XLS, TIFF, WMF at6o CDR. Posninbna
37IaTHICTh MITPUXOBHX OpHTiHANiB (Tpadiku, cxemn) dop-
mariB TIFF nosunna 6ytm 300-600 dpi B&W, namis-
ToHOBUX ((ororpadii Ta in.) — 200-300 dpi Gray Scale
(256 rpamariii ciporo). lllupuna rpadiyHUX OpUTIHATIB —
5,5,11,51 17,5 em.

20. CrarTi mIgarThCs HAYKOBOMY PElEH3YBaHHIO, 3a
pe3yabTaTaMy SIKOTO YXBAJIOETHCS PILIEHHS PO JIOLLIb-
HICTh myOmikarii podotu. BigxmmeHi crarti He moBepra-
I0TBCS 1 TOBTOPHO HE PO3IIIAAAIOTHCS.

21. Pemaxmis 3amumae 3a cO0OI0 MPaBO pPEAAKIITHOL
MIPAaBKH CTATEH, sIKa HE CITIOTBOPIOE X 3MICT, 00 TIOBEpHEHHSI
CTaTTi aBTOPY JUIS BUNIPABJICHHS BHSABICHHUX JAC(EKTIB.

22. Jlaror0 HAAXOKEHHS CTATTI IO KYPHAIy BBaXKa-
€TBCS JICHb OTPUMAaHHSI PEAAKIIEI0 OCTAaTOYHOTO BapiaHTa
TEKCTY.

23. Ilicns oTpuMaHHS MIATBEPPKCHHS BiZl PEIKOJICTil
PO MPUUHSTTS CTArTi J0 MmyOsikamii HaJlaroThCsl PEeKBi-
3WUTH JJIS CIUTATH MyOJTiKaniiHoro BHeCKy. Bapricts my0umi-
kauii cranoBuTh 2000 TpuBeHb (3a 12 CTOPIHOK). 32 KOXKHY
JTOJIATKOBY CTOPIHKY HEOOXIHO JOAaTH 10 IyOIiKaIiiHOTO
BHecky 40 rpuBeHb. [lyOmikanmiiiHMH BHECOK HOKPHBAE
BUTpATH, OB’ sI3aHi 3 KOPEKTYPOIO 1 pelaryBaHHsIM cTarei,
MaKeTyBaHHSIM XXypHaJIy Ta PO3MIILECHHSAM HOrO eJIeKTpo-
HHOI Bepcii. 3a Oa)kaHHSM aBTOP CTATTi MOXE 3aMOBHTH
co0i ApyKoBaHUI NPUMIPHHK XypHaiy. BapricTs npykoBa-
Horo puMipHuKa — 800 TpUBEHB, SKi HEOOXITHO CIUTATHTH
IOJATKOBO JIO MYONiKamiiHOTO BHECKY. I[linTBepmKeHHS
MPOBENEHOI OIUTaTH (BiJCKAHOBaHY KBHTaHIIIO abo Il
¢ororpadito) aBTOp HA/ICKIIAE B €ICKTPOHHOMY BUIIIAL Ha
e-mail omj@onmedu.od.ua.

24. Penaxkuist «OechKOro MEIUIHOTO KypHaTy»: Baiti-
XOBCBKHH TIPOB., 2, pekropar OaechKOro HaIiOHAIEHOTO
MeINYHOTO yHiBepcuTeTy, M. Oneca, 65082, Ykpaina,

e-mail: redkolehiaOMJ@onmedu.edu.ua

Binnosinaneamii cexperap xypHany — FOpuenxko Ipuna,
ten.: +380 (50) 8155305

KonraktHa ocoba (BupaBamumii gim  «lenbBe-
Tuka») — Jlemuenko Xpuctuna, Ten.: +380 (93) 035 42 60;
e-mail: omj@onmedu.od.ua

HayxoBuit penakrop — Antonenxko Ilerpo, Ten.: +380
(97) 587 56 36

Cropinkn kypHaiy: journal.odmu.edu.ua, journals.
onmedu.od.ua/index.php/med/home

25. Crarti, 0 HE BIINOBINAIOTH UM IPaBUIIAM,
He po3nigaroThes. Ilepenpyk crateidl MOXJIMBUI Julle
3 MMCHMOBOT 3rOJIM PEAAKLIT Ta 3 IOCUIAHHIM Ha )KypHaJl.

Cepeonitl uac ouikyeanns nyonikayii (Bim DHA Tomadi
JI0 ITHS yOriKarii) — 2—8 MicsiB (3aeKHO Bill (PaKTHIHOT
KIJTBKOCTI TIOMAHWX aBTOpaMH MyONiKaIliif y KOHKPEeTHHH
BUITYCK).
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Jomatok mo [IpaBuit miAroToOBKU cTaTei
110 «ONIeChbKOT0 MEJINYHOTO JKYPHAITY»

JEKJIAPALISA
100 OPUTiHATBHOCTI TEKCTY HAYKOBOI CTATTi

S(vmm), (IL.LB. agmopa abo agmopie — 3a3Hauaromsc
6ci aemopu Haykoeoi cmammi), JIEKIApYyIO(€MO), IO
y CTarTi (Ha36a HAyKo6oi cmammi) HASIBHUI OPUTIHAIb-
HUH TEKCT, OTPUMAaHUH y pe3yibTari BIACHUX JOCIIIKCHb
(KJITHIYHUX CIIOCTEPEXKEHb), GI0CymHi HEKOPEKTHI LIUTY-
BaHHS, 3alI03MYCHHS 1HIIIOTO TEKCTY, BiIOMOCTI, Iiependa-
yeHi cT. 32 Ta 69 3akony Ykpaiau «IIpo BUIILy OCBITY».

3asBmsro(eMo), 0 Mos(Hala) HaykoBa poOOTa BHKO-
HaHa CAMOCTIHHO i B Hill HE MiCTATHCS €JIEMEHTH IUTariary.

VYci 3anmo3uyueH s 3 IPYKOBAaHUX Ta €NEKTPOHHUX JDKe-
pell, a TaKoX 13 3aXUIIEHUX paHillle HAyKOBUX POOIT, KaH-
JMUIATCHKUX 1 JOKTOPCHKHUX JUCEPTALliif MAIOTh BiAMOBIAHI
MOCHJIAHHSI.

S(mu) o3naiiomienui(i) 3 ynHHAM [loNOXKEHHSM TIPO
BUSIBJICHHSI aKaJIEMIYHOTO IIIariary, 3riJHO 3 SIKUM HasB-
HICTh IUIariaTy € TMiJICTABOI [UIS BiIMOBU HPUHHSITTS
HayKOBOI CTaTTI /10 OMyOJIIKyBaHHS B HayKOBOMY JKypHaJi
OJ1echbKOro HaliOHAIBHOTO MEMYHOTO YHIBEPCHUTETY.

Jara Mignuc(u)

Hpumitku: 1. YV [exnapanii moBUHHI OyTH MiamucH
BCIX aBTOpIB HAyKOBOi CTAaTTi, sIKI MalOTh OyTH 3acBig4eHi
YCTaHOBOIO, JI€ BOHU NIPALIOIOTb.

2. SIKIO aBTOpM CTATTi € CHIBIPAL[iBHUKAMH PI3HUX
yCTaHOB, To Jlexiapariis moBUHHA OyTH 3 KOKHOI yCTaHOBH.

HOPAJOK PELIEH3YBAHHS
PYKONHUCIB HAYKOBUX CTaTel, AKi HAAXOAATH MJIs1 MyOsmikaii
10 perakuii «OnecbKoro MeIN4YHOro ;KypHaIy»

HayxkoBi crarTi, siki HaaXomsaTh sl ImyOmikamii 0
penakiii «Onechbkoro MeIMYHOTO JKYpHAy», MiJUISTaloTh
PEICH3YBaHHIO. 3aBIaHHIM PELICH3YBaHHS € MAKCUMAIILHO
00’€KTHBHA OI[iHKA 3MICTy HAyKOBOi CTarTi, 11 BiAIOBIJ-
HOCTI BUMOTaM JKypHaiy, aHaji3 ii mepeBar Ta HEJOJNIKIB,
BHHECCHHS KOHKPETHHX PEKOMEHMAIH om0 i BIOCKOHA-
JeHHs1. BinnoBifaibHUil cexperap JKypHaay HpPOBOJIHUTH
TIOTIePETHIN aHali3 cTarTei, IO HAMINILIA 0 pemaKIIii,
IXHIO BiIIOBITHICTD TEMAaTHUIlI Ta CIeEIiali3allii KypHay.
Peren3enTiB mpu3HAYa€ TOJOBHUI pemakTop >KypHAIy.
B okpemux BHIaJKax 3a PIIlICHHSM TOJIOBHOTO pellakTopa
MpU3HAUCHHs perieH3eHTa(iB) Moxe OyTH TOpydeHe WICHY
penakiiiiHoi Koserii abo BUPIILICHE Ha 3acCiIaHH] peaaKiii-
HOI KoJjierii.

Perien3eHTaMu xypHaly € D0CBiaueHi (axiBIii — JOK-
TOPH HAYK, WICHH PEIKOJICTI1 )KypHAITy Ta Oro peakIiiiiHo1
paau. Y pasi HoTpedu pemakilis 3aIy4ae 10 pelicH3yBaHHS
CTOPOHHIX (axiBIliB. PerieH3eHTH MarOTh BiAMIOBIIaTH KBa-
nidikaniitanM BuMoram 3rigHo 3 Hakazom MOH VYkpaian
Bim 15.01.2018 Ne 32. HaykoBi cTarTi, 110 HATIWIUTH 10
JKYpHaITy, CIPSIMOBYIOTHCSI Ha PELCH31I0 OTHOMY PpeleH-
3€HTY, 32 HEOOXiTHOCTI — ABOM pereH3eHTam. J[ms Bcix
CTaTel, 110 HAJIXOASATH 10 JKYPHAIy, BU3HAYAEThCS PIBEHb
1XHBO1 YHIKQJIBHOCTI 32 10oTIoMOror0 CHCTEMH TIPOTpaMHO-
obumcioBanbHOrO Komiuiekey Strikeplagiarism.com.

Iling dvac pereH3yBaHHS OI[IHIOIOTHCS BIAMOBIIHICT
CTaTTi TEMaTHUI )KypHaTy Ta ii Ha3Bl, aKTyaJIbHICTh 1 HAYKO-
BUI piBEHb, TIepeBaru i HEOIIKH, BiJIIOBIIHICTE 0pOpM-
JICHHST CTAaTTi BEMOTraM penakiiii. HanpukiHii poOuThCs
BHCHOBOK TIPO JIONIIBHICTD ITyOmiKalii.

Penien3yBaHHs MPOBOIUTHCS KOH(IACHIIIHO 3a PUH-
IIUTIOM TTOJBIIfHOTO «CIITOT0Y» peIeH3yBaHHS (aHiI aBTOD,
aHi periersedT He 3Ha1OTh [1.I.B. omHe omHorO). Perensis
HAJA€THCS aBTOPY CTATTI HAa HOTO 3amuT Oe3 MiAINCY, BKa-
3IBKM TIPI3BHINA, IMMOCATM 1 MicHsg poOOTH pPEleH3EHTA.

B okpemux Bumnaakax Ha pOXaHHsI PEICH3EHTa Ta 3a y3ro-
JUKEHHSIM 13 PEeIaKI[iifHOI0 KOJIETIEI0 JKypHATY B3a€MOIIsS
pelieH3eHTa Ta aBTOpa MOXKE BiJIOyBAaTHCh Y BIIKPUTOMY
pexxumi. Taka MpakTHKa 3aCTOCOBYETBHCS JIMIIE B TOMY
BUIIAQJIKY, SKIIO BiIKPUTA B3a€MOJisl 3a0€3MCYUTH IOJII-
IIEHHS BHKJIQIy Marepiasly poOOTH, IO PEIEeH3YETHCS.
3a3BH4ail perieH3eHT POOUTH BUCHOBOK IIO/I0 MOXIIMBOCTI
myOmikarii crarti mpotsrom 14 mi6.

SIKIIO peleH3eHT PEeKOMEH Y€ BUIIPaBUTH a00 100Tpa-
IIIOBaTH CTATTIO, PEAKIIis BIATIPABIISE AaBTOPY TEKCT PEICH-
311 111 BHeceHHS B poOoTy BigmoBimHWx 3miH. CrarTi,
BiJicTaHi aBTOpaM Ha BHUIIPABJICHHS, CIIiJ] TIOBEPHYTH 10
penakuii He Mi3HilIe HiXK Yepe3 CiM JHIB MicIs OJepKaHHSI.
KopekTtypu aBropaMm He BHUCHJIAIOTBCS, MPOTE SIKIIO Ie HE
nopy1ye rpadik BUXOIy *KypHaIly, MOXJIUBE HaJIaHHS Ipe-
MIPUHTY, Y SIKOMY JAOITyCTUME BHITPABJICHHS JIMIIE TOMUJIOK
HaOopy 1 akTaxy.

ABTOpY, CTaTTS SIKOTO He OyIna MpuifHATa 10 myOmiKaiii,
Ha HOTO 3aITUT BiANPaBIIETHCSI MOTHBOBaHA BiMOBa. Pyko-
TIHC CTATTi HE MMOBEPTAETHCSL.

SIKmo aBTOp HE 3TOACH i3 AYMKOIO pEIeH3EHTa, BiH
MOXXE JJaTH MOTHBOBAHY BiJIIOBI/Ib.

V pasi moTpedu 3a MOTOKSHHSAM 3 aBTOPOM MOKe OyTH
IPOBEJICHO JIONATKOBE PELEH3yBaHHSA PYKOIUCY IHIINM
(haxiBiem.

OcraTo4He pillleHHs o MyOiiKalito cTarTi Ta i Tep-
MIHM TIpUMa€e pelakiliiiHa KoJeris.

B okpemux BuIajikax 3a HasBHOCTI TIO3UTHBHOI pelieH-
31i MOkiMBa ImyOJTiKamisi cTarTi 3a pilICHHSIM TOJOBHOIO
penakropa abo HOro 3aCTyIHHUKA.

[Micns yxBaneHHsI pilICHHS TPO ITyOINiKaIio CTaTTi
penaxiis iHpopMye po Iie aBTOpa 3 yKa3aHHIM TEPMiHY
myOrTiKarii.

Opurinanu perensiit 30epiraloTbes B pemaxiiii mpots-
roM | poky.
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indicate its number and title of the articles, and if necessary
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15. The tables should be placed on separate pages, be
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tables and figures must not be duplicated.
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the reviews — about 60. Every work in the references should
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which is given in square brackets, or after the alphabet. If the
works of one and the same author are presented, they take
place after the chronological order. The references shouldn’t
contain works which have not been published yet.

17. The references should be arranged in Latin alpha-
bet according to rules below in English or transliterated
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“et al.” after the first three surnames. If the authors are 6 or
less, “et al.” not used. After the list of authors a point and a
space is put. The title of the publication is given in English
in full, without abbreviations. After the title of the article a
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point and a space are put. The title of the periodical is given
in English or transliterated with the symbols of the Latin
alphabet. It is allowed to cite the registered abbreviations
of the title of the periodical. Usually this form of writing
is accepted by the publication itself, it can be found on
the website of the Journal, publisher, on the ISSN website,
or it is necessary to give its full name without abbreviation.
The names of domestic Journals cannot be abbreviated.
After the title of the publication a point and a space are put.
Information about the publication: the year of publication
is separated by a semicolon, then the volum’s number is
given, if necessary, in parentheses indicate the number of
the Journal, after the colon follows the range of pages. For
an article that is not published in English, the language of
the original is indicated in parentheses at the end of the gen-
erated link. Additional information about the article — DOI
number («DOI: https://doi.org/...»), PubMed ID, source
access mode, etc. — is provided at the end of the link as
hyperlink. Search form for DOI: Crossrefsystem.

For materials of conferences:

Sulkowski M, Krishnan P, Tripathi R. Effect of baseline
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plus RBV. In: Conference on Retroviruses and Opportunis-
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birsk, Russian Federation. Novosibirsk; 2008. (in Russian).

The last names of authors are given in transliteration, title
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descriptions of conferences is the name of conference in the
language of original (is given in transliteration if there is not
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into English is given in brackets. Imprint (place of holding a
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For monographs and other books:

Mann DL, Zipes DP, Libby P, Bonow RO. Braunwald’s
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delphia: Saunders; 2014. 2040 p.

Lutsik AD, Detyuk YS, Lutsik MD, autors; Panasyuk
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The last names of authors are given in transliteration,
title of the book — in transliteration with translated into
English in the square brackets. Place of publication, year
of publication, total number of pages — in English, name of
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Please, note: in the references in the Roman alphabet it
is necessary to indicate all the authors of the literary source,
which you refer to. It should also not use punctuation: //
and — The name of the source (Journal, conference, book)
is always indicated by italic.

At the end of the literature source, the digital identifier
DOI must be indicated (if it is present). The observance of
these rules will provide the true representation of quoted
sources in the majority of citation databases.

18. Abbreviations of words and word combinations are
given according to State Standards of Ukraine 3582-97 and
National State Standard 7.12-93.
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Those who have no assess to the full content of NSS
can find it at the site of the Odesa Medical University, the
bibliography examples style is presented. Available from
http://libblog.odmu.edu.ua/p/blog-page 8912.html.

19. The printed materials executed with the use of
computer technologies are added by computer type-setting
materials and graphic in digital form.

The text can be done in the following formats: Word for
Windows, RTF (Reach Text Format).

The graphic material should be submitted in separate
files of the XLS, TIFF, WMF or CDR formats. Resolution
of line originals (the graphics, schemes) of the TIFF for-
mats must be 300600 dpi B&W, halftone (pictures, etc.) —
200-300 dpi Gray Scale (256 gradations of gray). Width of
graphic originals — 5.5, 11.5 and 17.5 cm.

20. Articles are subjected to scientific reviewing, as a
result of which the decision is taken whether to publish the
work or not. The rejected articles are not returned and are
not resubmitted.

21. The Journal reserves the right for editorial cor-
recting, which does not distort its contents, or returns an
article to the author for correction of revealed errors.

22. The date of article’s coming to the Journal is the
day when the editorial office receives the final variant of
the text.

23. After the editorial board confirms that the article has
been submitted, requisite payment details are provided. The
cost of publication is UAH 2,000 (up to 12 pages). Each
additional page is paid separately UAH 40. The publication
fee covers costs of proofreading and editing, page-planning
and on-line version of the Journal. At the request the author
of the article can order a printed copy of the Journal. The
cost of a printed copy is UAH 800, which must be paid
in addition to the publication fee. The author sends con-
firmation of the payment (a scanned check or its photo) to
e-mail omj@onmedu.od.ua.

24. “Odesa Medical Journal” contacts:

Valikhovsky Lane, 2, Odesa National Medical Univer-
sity Rectorate, Odesa, 65082, Ukraine;

e-mail: redkolehiaOMJ@onmedu.edu.ua

Executive  Secretary —  Associated
Iryna Yurchenko, phone +380 (50) 8155305

Person of contact (Publishing House “Helvetica”) —
Khrystyna Demchenko,
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e-mail: omj@onmedu.od.ua

Scientific editor — Petro Antonenko, phone: + 380 (97)
587 56 36

Journal sites: journal.odmu.edu.ua,

journals.onmedu.od.ua/index.php/med/home

25. The articles that fail to meet these requirements
are not admitted. Reprinting of articles is possible only
with the written consent of the editors and with reference
to the Journal.

professor

The average waiting time of publication (from the day
of submission to the day of publication) is 2—3 months
(depending on the actual number of publications submitted
by authors to a definite issue).
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Addition to the Manual of Article Style
for “Odes’kij Medi¢nij Zurnal”

DECLARATION
on Originality of the Text of the Scientific Article

I(we) (name, first name and patrymonic of the author
or authors (all authors of the scientific article are indi-
cated) declare that in (the name of the scientific article)
the available text, obtained as a result of own researches
(clinical investigations) is original, improper quotings,
borrowings of other text, or information given in the sec-
tion 32 and 69 of the Law of Ukraine “On Higher Educa-
tion” absent.

I(we) declare that my scientific study is executed inde-
pendently, and has no plagiarism elements.

All borrowings from the printing and electronic sources,
as well as from defended before scientific studies, candi-
date’s and doctoral dissertations have the proper references.

I’'m(we are) acquainted with the current regulation
about detecting academic plagiarism, according to which
the detecting of plagiarism is the reason for the refusal of
scientific article publication in the scientific journals of the
Odesa National Medical University.

Date Signature(s)

Notes: 1. The signatures of all authors of scientific arti-
cle, which are to be sertified by establishment where they
work, must be in Declaration.

2. If authors of the article are employees of different
establishments, Declaration must be provided from every
establishment.

MANUSCRIPTS REVIEWING ORDER

Scientific articles submitted to “Odes’kij medicnij
zurnal” (“The Odesa Medical Journal”) need reviewing.
The task of reviewing is the most objective assessment
of the content of the scientific article, its compliance with
the requirements of the Journal, analysis of its advantages
and disadvantages, making specific recommendations for
its improvement. The executive secretary of the Journal
conducts a preliminary analysis of the articles received by
the editors, their relevance to the subject and specialization
of the Journal. The reviewers are appointed by the editor-
in-chief of the Journal. In some cases, by the decision of the
editorin-chief, the appointment of the reviewer (s) may be
entrusted to a member of the editorial board or decided at
the meeting of the editorial board.

The reviewers of the Journal are experienced special-
ists — doctors of sciences, members of the editorial board
and editorial council of the Journal. If necessary the editors
invite external experts for cooperation. The reviewers must
meet the qualification requirements in accordance with the
Order of the Ministry of Education and Science of Ukraine
dated 15.01.2018 No 32. The scientific articles submitted
to the Journal are sent for review to one reviewer, if nece-
ssary — to two reviewers. For all articles submitted to the
Journal, the level of their uniqueness is determined using
the programming and computing suite Strikeplagiarism.
com. The reviews should estimate if the article corresponds
to the subject of the Journal and its title, actuality and sci-
entific level, advantages and disadvantages, correspondence
of the article style to the editorial requirements. The conclu-
sion about advisability of publication is drawn at the end.

Reviewing is conducted confidentially by the principle
of double “blind” reviewing (neither the author nor the
reviewer know each other’s names). The review is provided
to the author of the article at his request without a signa-
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ture, indication of the name, position and place of work of
the reviewer. In some cases, at the request of the reviewer
and in agreement with the editorial board of the Journal, the
interaction of the reviewer and the author may take place
in an open mode. This practice is used only if open inter-
action will improve the presentation of the peer-reviewed
work. Usually the reviewer concludes that the article can
be published within 14 days.

If the reviewer recommends to correct or complete the
article, the editorial staff sends the review text to the author
for inserting proper changes in. The articles submitted to
authors for correction should be returned to the editors
no later than seven days after receipt. Proofreaders are not
sent to the authors, but if this does not disturb the schedule
of the Journal, it is possible to provide a preprint in which
it is permissible to correct only typing and factual errors.

The author, whose article was not submitted to the
publication, is sent a reasonable refuse on his demand.
The manuscript is not returned.

If the author does not agree with a reviewer’s point of
view, he can give him a reasonable answer.

In case of necessity an additional reading of manuscript
by another specialist can be carried out on agreement with
the author.

A final decision about the publication of the article and
its terms is made by the editorial board.

Sometimes in case of a positive review the article can
be published after the editor-in-chief’s or vice-editor-in-
chief’s decision.

After approval of the article publication the editorial
staff informs the author about it with indicating the term
of publication.

Originals of reviews are kept in the editorial during
1 year.
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