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300ecvruil nayionanvhuil meduunuil ynisepcumem, Odeca, Ykpaina

CrarTs IpUCBSYEHA MOJICNIOBAHHIO NEPEKUCHOTO TMAPOJOHTHTY Ta 3aCTOCYBAHHIO JIIKyBaJIbHO-NMPO(INTAKTUYHUX 3aX0/iB 3 METOI0 EKC-
MepPIMEHTAIBHO OI[IHUTHU 6i0XIMIYHI MOKA3HUKH CIH30BOI 000JOHKH ITOPOXKHIHH POTA IIypiB. Y eKCIePHIMEHTI 3a/1isUTH MOJIENb TIEPEKHCHOTO
napononTuty. Llypu Oymu po3nineHi Ha rpymnd 1o § MTyK y KOKHiH. Pe3ynsraTy BUSBUIN 3alalieHHs Ta 3HAYHUN PiBEeHb YMOBHO-TIATOTCHHUX
OakTepiil y ciu30Bii 000NOHII TOPOKHUHK POTA IIYPIB i3 MEPEKUCHUM NMapofOHTHTOM. J[0aTKoBe BBEJEHHS KOMIUIEKCY LIypaM i3 mapo-
JTOHTHUTOM IPH3BENIO 0 BHPaXXCHOI MapOJOHTOIPOTEKTOPHOI [ii: y cIn30Biil 00OJOHI OPOKHUHM POTA IIypiB I BIUIMBOM KOMILIEKCY
HE BUSBJICHO BIIMIHHOCTEH Yy piBHI MapKepiB 3amaneHHs, MiKpOOHOTO 00CIMEHIHHS, MEPEKHCHOr0 OKMCHEHHS JMiIiB Ta aKTHBHOCT] aHTH-
OKCHJIAHTHOI CHCTEMH TIOPIBHSIHO 31 310POBUMHU Iifypamu. KpiM TOro, KOMIIIEKC TPOSIBUB BUPaKEHY IelaTonpoTeKTOPHY A0 Y TBAPUH Y pasi
TPHUBAJIOTO BKMBAHHS NIEPEOKUCIICHO]T OMIil.

Kutro4oBi ci10Ba: nepekncHuil MapoTOHTHUT, KiCTKOBA TKAHHMHA, Iy PH, EKCIIEPUMEHT, 010XiMi4HI MapKepH.

UDC 57.084.1:[616-08-039.71+616-092.9]

V. B. Pyndus!, O. A. Makarenko?, T. O. Pyndus', M. V. Anisimov? I. Y. Tarasenko?

EXPERIMENTAL EVALUATION OF BIOCHEMICAL MARKERS OF RAT ORAL MUCOSA AGAINST
THE BACKGROUND OF MODELING PEROXIDE PERIODONTITIS AND TREATMENT-PREVENTION
MEASURES

!PHEI “Lviv Medical University”, Lviv, Ukraine

State Establishment “The Institute of Stomatology and Maxillo-facial Surgary National Academy of Medical Sciences of Ukraine”
(SE ISMFS NAMS), Odesa, Ukraine

30desa National Medical University, Odesa, Ukraine

A deep understanding of the biochemical changes occurring in the periodontium during the development and progression of periodontitis
is important for developing effective methods of treatment and prevention of this disease.

The aim of the present study was to experimentally evaluate biochemical markers of the oral mucosa of rats against the background of
modeling peroxidative periodontitis and treatment-prevention measures.

Materials and methods. During the experiment, changes in biochemical parameters of oral mucosa under the influence of therapeutic and
prophylactic measures developed for patients with varying degrees of periodontal tissue damage were evaluated using a model of peroxidative

© B. b. Inanyc, O. A. Maxkapesnko, T. O. [Tuagyc Ta iH., 2024
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periodontitis. The experiment involved 32 two-month-old Wistar rats of herd breeding. The rats were divided into groups of 8 rats each. A
statistically significant difference between alternative quantitative features with a distribution corresponding to the normal law was evaluated
using Student’s t-test. The difference was considered statistically significant at p<0.01.

Results. The experiment determined that the presence of inflammation and a high level of contamination with opportunistic bacteria
was recorded in the oral mucosa of rats with peroxidative periodontitis. Additional administration of the treatment and preventive complex
(TPC) to rats with periodontitis contributed to a more pronounced periodontal protective effect: in the oral mucosa of rats under the influence
of complex, markers of inflammation, microbial contamination, lipid peroxidation and antioxidant system activity did not differ from the
corresponding level in healthy rats. In addition, complex showed a pronounced hepatoprotective effect in animals with prolonged use of

peroxidized oil.

Key words: peroxidized periodontitis, bone tissue, rats, experiment, biochemical markers.

IMocranoBka npodaemu. [1apotOHTHT, KU € OHIEO
3 HAWIOIIMPEHIIIKUX NaTOJIOTiH TOPOXKHUHM POTa, XapaKTe-
PH3YETHCS 3alTaJIbHIMH IPOLIECaMHU, [0 BPaXKaloTh MiATPH-
My¥0di 3yOHI CTPYKTYpH, BKIIFOYAIOUHN aJIbBEOJIPHY KiCTKY,
mepionoHT i sicHa [1]. Ile 3axBoproBaHHS MOXKE IPU3BECTH
HE JIMIIe J0 BTPaTH 3y0iB, aje i acOIIIOETHCS 13 CHCTEM-
HUMH 3aXBOPIOBAHHSIMHU, TaKUMH SIK CEpIEBO-CYyIAHMHHI
MopyIIeHHs Ta niadet. OcTaHHi TOCHTIKSHHs BKa3ylOTh Ha
3HAYHy POJIb OKUCIIOBAJIBLHOIO CTPECY B MaroreHesi napo-
JOHTHUTY, LIO CIPUSIE PO3BUTKY Ta MPOrPECYBaHHIO [[LOTO
3aXBOpIOBaHHA [2].

OKuCNMIOBaJIBHUM  CTpeC, BUKIMKAHUN HaJUIMIIKOM
BIJIBHUX PaJIMKajiB, MOXE CIPUYMHHUTH TTOIIKOKEHHS KIIi-
THHHUX KOMIIOHEHTIB, BKJIto4Yarouu jimiau, oinku ta JTHK,
110 CBOEIO YEPTOI0 CHPHSIE NECTPYKIii TKAHWH MAapPOIOHTY.
3amanapHi MEIiaToOpH, sIKi BUPOOIISIOTHCST BHACTIOK OKHUC-
JIIOBAJIBHOTO CTPECY, MOXKYTh HOCHIIIOBATH 3allaJIbHY Bij-
TIOBi/Ib Ta TKAHMHHY JeTpasaliro [3].

BupdenHs 6i0XiMIYHUX MapKepiB y CIM30Bil 000IOHIII
TMOPOXKHUHN POTa BiJirpae KIOYOBY POJIb Y PO3YMiHHI
MEXaHi3MIB PO3BHUTKY MapOJOHTUTY. AHaJII3 TAKUX MapKe-
PiB, SIK MapKepH 3analieHHs, aHTHOKCUIaHTHOT aKTHBHOCTI
Ta MapKepH OKHCIIIOBAIBHOTO CTPECY, MOXKE HaJaTH LIHHY
iHpOpMaLlilo PO CTaH MapoAOHTAIBHUX TKAaHWH Ta e(eK-
THUBHICTb JIKyBaJIbHO-IIPO]ITAKTUYHHX 3aX0/iB [4].

ExcriepuMeHTanbHi TOCIIUKEHHST HA MOZIENSAX TBAapHH,
TaKUX SIK [IypH, AAI0Th MOXKJIMBICTH JETAIBHO TOCIIIUTH
matoQi3ioNorivyHi 3MiHH B TAPOAOHTI il BILTMBOM Pi3HHIX
(akTOpiB, BKIIOYAIOYM OKHCIIOBAJIBFHUIA CTpec Ta 3ara-
neHHs [5]. Taki Mozedi € BaXITUBUMHE IJIS1 pO3pOOKH HOBUX
TEpaneBTHYHUX CTPATeriil JUIs JTIKyBaHHS Ta MpoQirtak-
THUKH NApOAOHTHUTY [6; 7].

Takum yrHOM, MIMOOKE PO3yMiHHS O10XIMIYHHMX 3MiH,
IO BiIOYBalOThCS B MApPOAOHTI MiJl Yac PO3BUTKY Ta IPO-
IpECYBaHHS MapOJOHTUTY, € BaXJIMBUM JUIl PO3POOKH
e(eKTUBHUX METOJIB JIKYBaHHS Ta MPOQIUIAKTUKH IHOTO
3aXBOPIOBaHHSI.

®opMy.II0BAHHSA
3aBJaHHSA).

Mera 1BOTO AOCIHIIKEHHS — EKCIIEPUMEHTAIBHO OLli-
HUTH 010XiMIYHI MapKepH CIM30BOi OOOJIOHKH ITOPOKHUHU
poTa IIypiB Ha TJIi MOAETIOBaHHS MEPEKUCHOTO ITapOI0H-
TUTY Ta JIKyBaJIbHO-MPODITAKTUIHHAX 3aXOIiB.

Marepiaau i MmeTonu aocaigkedHsi. byau nmpoBeneHi
EKCIICPUMEHTANIbHI TOCITI/PKECHHS, B MPOIIEC] AKUX OLIHIO-
BaJIM HAa Iypax 3a JOIOMOTOI0 MOJIEII TEPEKUCHOTO Mapo-
JIOHTHUTY 3MiHU O10XIMIYHUX MMOKA3HUKIB M IYPIB ITi[
JI€I0 JIIKYBaNbHO-TIPOGUIAKTHYHNX 3aX0/iB, PO3pOOICHUX
JUISl TIALIEHTIB 13 DPI3HUM CTYIICHEM YypaKeHHS TKaHUH
naponoHty. B exciepumenti Oynu BukopucrtaHi 32 n1BoMi-
CSTYHI IIypH IiHiT BicTap cTagHOro po3BeIcHHS.

MeTH  cTarri  (moCTaHOBKA

ExcriepumeHTanbHI TOCHTIHKEHHST TPOBOIMIN B J1a00-
paropii Oioximii Ta BiBapito Y «IHcTUTYT crOomarosorii
Ta TIenernHo-IuieBoi Xipyprii HamionameHOi akamemii
MennaauX Hayk Ykpaiam» (Y «ICHIJIX HAMH»). Vei
eKCIIEPHMEHTH Ha Iy paX IIPOBOIMINCA 32 3aTBEPIKCHUMH
B Y «ICIIVIX HAMH» craHmapTHHUMH OmepariiitHuMu
MpoIeypamMu, PO3pOOJICHUMH BigNOBITHO 10 MeTommd-
HUX BKa3iBok PapmakonorigHoro komitety MO3 Yikpainu
Ta MiXHapoqHUX MpaBuil poOOTH 3 1abOpPaTOPHUMHU TBA-
punamu [8; 9].

[{ypu Oyiu po3aijeHi Ha TPYMH O 8 IIT. Y KOXKHIN:

— IHTaKTHY;

— MozeNb nepekrucHoro naponontuty (MIIID);

— MIIIT + «Minepon» (HBMII «I"OBOP», Vkpa-
ina) + 3yona macra «Minepom» (HBMII «"OBOP»,
VYkpaina);

— MIIIT + «Minepoin» + 3yOHa macra «MiHepony +
nikyBanbHO-TIpodiutakTnaHni Komruieke (JITIK).

Mogens NEepeKHCHOr0 MapOIOHTHTY 3aCTOCOBYBAIIH
y 24 mypiB npotsaroM 60 IHIB IIJISTXOM JOIaBaHHS Y KOPM
nepeokuciienoi onii 10 MJI/Kr MacH 1iypis.

Teapunawm 3 Ta 4 rpyn BpaHili 3 EpLIOTo AHS MOJEIIO-
BaHHSI NIEPEKUCHOTO MApOJOHTUTY BBOJAWIU per oS ITpera-
par «MiHepom» y 1031 11/Kr, uucTiiiy 3you nactoro «MiHe-
pOoI» 3a AOMOMOTOI0 crHenianbHOi miitku. Yepes 6 rogmH
mrypaM 4-oi rpynu Beomwin JIIIK, mo BkiarouaB mpemna-
paru: «Opromon Immyn» («Orthomol Pharmazeutische
Vertriebsy,  Himewyunna) 300 wmr/kr  (tabnetkw),
2 my/kr (utHui), «[epor-BiT» («danikadapm», Ykpaina)
500 wmr/kr, «Jlizogent» (HITA «Onecbka 0i0TEXHOIOTIN,
VYkpaina) — 1 M po3unny.

TpuBamicTh MOIETIOBaHHS TATOJIOTIi Ta JIKyBaJbHO-
npodiTakKTHYHUX 3axomiB craHoBmia 60 naniB. TBapun
BUBOJIMJIN 3 €KCIIEPUMEHTY ITiJ] TIOIIEHTAJIOBHUM HapKO30M
(40 mr/kr). Y 11ypiB BUAUBUTA CIIM30BY 0OOJIOHKH MOPOXK-
uwunu pota (COIIP).

ITig yac craTcTHYHOT 0OPOOKH OTPUMAHUX PE3YIIBTaTIB
BHUKOpHCTOBYBasacs koM toTepHa nporpama STATISTICA
6.1. U OWIHKH TXHBOI JOCTOBIPHOCTI Ta MOXHOOK BHMi-
proBaHb. CTaTUCTHYHO 3HAYYILY BiAMIHHICTH MK allbTep-
HATHBHUMH KiTBKICHUMH O3HaKaMH 3 PO3MOALIOM, BiIIO-
BiTHIM HOPMAaJbHOMY 3aKOHY, OLIHIOBAIH 33 JOIIOMOTOIO
t-kpurepiro CrpioneHTa. Pi3HHUITIO BBaKalnW CTaTUCTHYHO
3Hauymoro npu p<0,01 [10].

Buxian ocHOBHOrO Marepiady — JI0CTiIzKeHHSs.
Y tabnuui 1 mpencTaBiIeHO pe3yJbTaTH aHallizy JEsSKHUX
MOKa3HHKIB 3aIlajIeHHs Ta MIKpOOHOTO OOCIMEHIHHS y CIU-
30Biii OOOJIOHIII TOPOXHUHHM POTa EKCIIEPUMEHTAIbHUX
TBapHH.

Y cnu3oBiii  000JOHLI MOPOXKHUHU poOTa IIypiB
2-1 Tpyn¥ PO3BUTOK MEPEKHUCHOTO NaPOJOHTUTY MPU3BIB 10
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JIOCTOBIPHOTO 30UIbIICHHS] aKTUBHOCTI KUCIOi (ocdarazu
Ta eJlacTa3u — Mapkepis 3ananenHs B 1,5 (p<0,001; Tadm. 1)
ta 1,4 pasa (p<0,001; Tabnm. 1) BiAMOBITHO MOPIBHIHO
3 IHTaKTHOIO Ipy1o0. PiBeHb aKTHBHOCTI ypeasu y TBapuH
3 TIEPEKHCHHUM MapOJOHTUTOM JOCTOBIPHO ITiJABHUIINBCS
y 1,8 pa3za (p<0,001) nopiBHSIHO 3 IHTAaKTHOIO IPYTIOI0, 1110
MOXKE CBITYHUTH MPO PicT MIKPOOHOTO OOCIMEHIHHS CITU30-
BO1 OOOJIOHKH MTOPOXHHUHU poTa (Tadm. 1).

3a pe3yabpTraTraMy aHai3y BCTaHOBIICHO, IO B 3-i rpymi
mypiB, sKi oTpuMmyBaimu «MiHepom» i3 3yOHOIO ITacToOlO
«MiHepomy, CIOCTepiranocs 3HIWKEHHS aKTUBHOCTI KHUC-
noi docdarasu ma 23,0% (p,>0,01; Tabn. 1) Ta nocro-
BIpHE 3HM)KCHHsI aKTHBHOCTI ejactasu i ypeasu Ha 16,0%
(p,<0,05; Tabn. 1) Ta Ha 26,5% (p,<0,01; Tabn. 1) Biano-
BiJJHO /IO PiBHSI IIOKa3HUKIB y 2-1i rpyIIi TBAPHH 3 MOJEIIHO-
BaHHUM IIEPEKUCHUM NaPOJOHTUTOM.

BcraHoBneHO, MO JTOJATKOBHU MPUHOM ITiKyBajIbHO-
PO IIAKTHYIHOTO KOMIUIEKCY y CIIM30BiH OOONIOHIII IIypiB
4-0i rpynu IpHU3BOAMB IO IOCTOBIPHOIO 3HIDKEHHS BCIX
010XIMIYHHX TTOKa3HUKIB. Tak, aKTUBHICTH KHCIOI (oc-
(arazu noctoeipHo 3HMKyBanack y 1,6 pasa (p,<0,001),
ypeasu — B 2,3 pasa (p,<0,001) Ta enacrasu — Ha 25,4%
(p,<0,001; Tabu. 1).

Pesyiaprard  JOCTIHKEHHS IMOKa3HWKIB aHTHOKCH-
JIAHTHO-TTPOOKCH/IAHTHOT CHUCTEMU Y CIIM30Bi OOOJOHII

TEOPIsJ TA EKCIEPHUMEHT

MOPO’KHUHU POTA IyPIiB y pa3i NEPEKHUCHOTO MapOJOHTUTY
Ta JIIKYBAIbHO-NPOQUIAKTHYHUX 3aXO/iB TPENCTaBIeH]
B Tabnumi 2.

3a pesynpraraMH aHalizy BU3HAYEHO, IO MOJEIIO-
BaHHS NapOIOHTHUTY y 2-1i IpyIi IpU3BeNo A0 iHTeHcudi-
Kallii IpoleciB NepeKHCHOT0 OKMCHEHHS JIITAIB Y CIHU30-
Bilf 00OJIOHIII TOPOKHUHH POTa IIYPiB: BMICT MaJIOHOBOTO
mianpaeriny (MJIA) — KiHIIEBOTO TPOIYKTY MEPEKHCHOTO
OKUCIICHHS JIMiIiB — TOCTOBipHO migBUIuBCA y 1,6 pasza
(p<0,001), a akTHUBHICTP KaTama3W y pa3i MOMEITIOBAHHS
MEPEKHCHOTO TAapOJOHTUTY JIOCTOBIPHO 3HHU3WIACh Ha
21,7% (p<0,001) mopiBHAHO 3 MOKa3HUKAMH Y IHTAKTHHX
TBapuH. TakoX aHTHOKCUIAHTHO-TIPOOKCUIAHTHHI 1HAEKC
y wiil rpymni noctoBipHo 3HU3MBCA B 2 pazu (p<0,001;
Taom. 2).

BcranosineHo, 1m0 y pasi 3actocyBaHHs NpoQinakTHy-
HOTO KOMILIEKCY «MiHepon» y 3-i rpymi Bij3Hauanacs
TEHJICHIiS1 O 301IbIIEHHS MOKa3HWKIB aKTHBHOCTI Kara-
Ja3u 10 piBHSI 3HAYCHP Yy iHTAKTHHX MIypiB (p<0,05; Tabm.
2). IIpu oMy BmicT MJIA Ta iHAEKC aHANITHYHOTO TIPO-
dimo (AIII) noctoripHo 36inbmmBCea Ha 25,9% (p,<0,001)
ta B 1,5 pasa (p,<0,001; Tabx. 2) MopiBHAHO 3 MOKa3HHM-
KaMH y 2-0i TpyTi.

VYV cau3oBiii 00OJIOHII MOPOXHUHU poTa HIypiB 4-o1
rpynH, siKa JOIATKOBO JO KOMIUIEKCy «MiHeposa» OTpu-

Tabmms 1

Mapkepu 3anaJjieHHsl Y CJIM30Biii 000J10HII MOPOKHUHY POTA WIYPiB Y pa3i MapogOHTUTY
Ta JiKyBaJbHO-NPOPIIAKTHYHUX 3aX01iB

Iloka3Hukn AKTHBHiCTb . .
.. AKTHBHICTB ejlacTa3u, | AKTHBHICTB ypea3u,
Ne kuciaoi gpocdarasn,
I / MKKAT/KT MKKAaT/KT
pynu TBapuH MKKAT/KT
1 |ImraktHa 24,72+1,80 67,43+1,42 0,64+0,02
36,59+2,10 96,76+3,86 1,17+0,09
2 | Monens nepekucHoro napogoHtuty (MIIIT) p<0,001 p<0,001 p<0,001
28,1942,11 81,24+5,92 0,86+0,05
3 | MIIII + xommiexe « Minepom» p>0,2 p<0,05 p<0,001
p.>0,01 p,<0,05 p,<0,01
23,50+2,0 72,1942,15 0,500,03
4 | MIIIT + xomruteke «Minepom» + JITIK p>0,6 0,05<p<0,1 p<0,001
p,<0,001 p,<0,001 p,<0,001

IIpumiTka: p — MOKAa3HMK BIiPOTiAHOCTI BiAMIHHOCTEH 3 iHTaKTHOIO IpymoIo, P,

3 2-10 Tpynoro «IlepexncHuit MapoqOHTUTY.

— IOKa3HUK BIPOTIIHOCTI BiMiHHOCTEH

Tabmuusg 2

IToxa3HMKHN aHTHOKCHIAHTHO-NIPOOKCHIAHTHOI CHCTEMH Y CJM30Bil 00010HIi MOPOKHIHM POTA INYPiB
y pa3i NapooHTHUTY Ta JiKyBaJAbHO-NPOQIIAKTHYHUX 3aX0AiB

Toxasnnkn AKTHBHICTb KaTaJIa3u
Ne > | Bmict MJIA, MMOJIB/KT Ingexc AIII
MKAT/KT
I'pynu TBapun
1 |InTakTHa 9,67+0,31 21,61+1,04 4,47+0,26
2 Mopenb HepeKHUCHOTO MapOJOHTHTY 7,57+0,20 34,56+1,36 2,19+0,14
(MIIIT) p<0,001 p<0,001 p<0,001
8,45+0,41 25,61£1,90 3,30+0,18
3 | MIIII + xommneke «MiHepom» P<0,05 0,05<p<0,1 p<0,001
0,05<p,<0,1 p,<0,001 p,<0,001
10,15+0,28 23,54+1,22 4,314+0,23
4 | MIIII + xomruteke «Minepom» + JITIK p>0,1 p>0,2 p>0,6
p,<0,001 p,<0,001 p,<0,001

ITpumiTka: p — MOKAa3HUK BipPOTiAHOCTI BiIMIHHOCTEH 3 IHTAaKTHOIO TPYIIOKO, P, — MOKA3HHUK BipOTiIHOCTI BiIMIHHOCTEH 3 2-10 Ipy-

noto «IlepekrcHUil TapoOJOHTUTY.
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myBajia JIIIK, 3a3Haue€HO CTUMYIALII0 AaHTHOKCHIAHTHOT
AKTHBHOCTI: aKTHBHICTh KaTajla3d JOCTOBIPHO 301JIb-
mmmnack Ha 34,1% (p,<0,001), Bmict MJIA mocToBipHO
suusuBca B 1,5 pasa (p,<0,001). 3aBasdku muM 3MiHaM
y CIIM30Bii 00OJIOHIII MOPOXXHUHU POTA LIypiB 4-01 rpynu
nocropipHo miasuuees ingexe Alll'y 1,9 pasa (p,<0,001;
Ta0J1. 2) CTOCOBHO 3HAYCHB Y IIYPIB 3 MOJIEIEOBAHOIO MATO-
JIOTI€TO.

BucHoBku. Y Ciu30Biif 00OJOHII MOPOXKHHWHHU POTa
ITypiB 3 MEPEKUCHUM MTaPOIOHTHUTOM 3apEECTPOBAHO HASIB-
HICTH 3allaJICHHsI Ta BUCOKUH pPiBeHb KOHTaMiHaIlii yMOBHO-
MaTOTeHHUMU OaKTEpisMHU.

JonarkoBe BBeaeHHs Imypam 3 mapojgontutoM JITTK
CIPHSLIIO OLTBII BUPaXKEHIH MapOOHTONPOTEKTOPHIH edhek-

TUBHOCTI: Yy CIIM30Biii OOOJIOHIII MOPOXXHUHU POTa IypiB
mig BmmBoM «Minepony» ta JIIIK mapkepu 3amnasneHHs,
MIKpOOHOTO OOCIMEHIHHSI, TEPEKUCHOTO OKMCHEHHS JIiITi-
JIB Ta aKTHBHOCTI aHTMOKCHJAHTHOI CHUCTEMH HE BiJpi3-
HSUTUCH BiJl BIAIIOBITHOTO PiBHS y 370poBHX IIypiB. Kpim
toro, JIIIK mposiBUB BHpa)keHy Ie€NaTONPOTEKTOPHY Iif0
y TBapUH Ha TJIi TPUBAJIOrO BXXUBAHHS IIEPEOKHCIICHOT OMil.

[MopiBHsANBEHE AOCTIKEHHS €(hEKTHBHOCTI mpodimak-
THYHOTO BIUIMBY ABOX cxeM y 3-i (IlepexucHuii mapo-
IOHTUT + Kommiekc «Minepom») ta 4-ii (Ilepexucuuit
MapodOHTUT + Komruiekc «Minepom» + JIIK) rpymax
3a IOKa3HUKAaMH CIIM30BOI OOOJOHKM MOPOKHHUHH pOTa
y IOCIIDKYBaHUX IIIyPiB BUSBUIIO OLIIbII BUpaKeHY edek-
TUBHICTb y 4-H rpyi.
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It is known that a deficiency of carbohydrates in pregnant women leads to a delay in intrauterine development in the fetus, causing stress
in the mitochondria. The liver is highly susceptible to oxidative stress, taking into account that it is rich in mitochondria. There is a lack of
studies on the pancreas of an offspring whose mothers received poor nutrition.

The aim of the study — identification and study of the harmful effects of partial food deprivation in pregnant women on the tissues of the
pancreas and liver of the offspring.

Materials and methods. The state of oxidative-antioxidant homeostasis in the tissue of the pancreas and liver was determined in 67 rats,
which were divided into 4 groups: control group, newborn rats, 1-month-old rats, 3-month-old rats. The model of partial food deprivation was
applied to mother rats of the studied groups during pregnancy.

Results. The study of lipid peroxidation indicators in the pancreatic tissue of newborn rats showed the presence of activation of lipid
peroxidation. In the tissue of the pancreas, the activity of superoxide dismutase decreased significantly in the 4th experimental group below
the control by 45.2% (p<0.01). The same happened with the activity of catalase. The use of partial food deprivation in mothers led to the
activation of lipid peroxidation in the hepatocytes of rat pups, in particular, the maximum content of diene conjugates increased reliably by
95.4% (p<0.01), and reactive substances of thiobarbituric acid — by 64.4% (p<0.01) in the 3rd experimental group compared to the control
group. In the 3rd experimental group, there is a sharp decrease in the activity of superoxide dismutase and catalase, and in the 4th group, the
indicators balance out and almost reach the target level of the control group.

Conclusions. A high probability in the development of liver pathologies within one month after birth and a complicated course of
pancreatic diseases at all stages of the experiment has been proven.

Key words: oxidative stress, pancreas, liver, food nutritional deprivation, pregnancy.
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PO3BUTOK OKCHJIATUBHOI'O CTPECY V HNEYIHII TA MUIMJIYHKOBIA 3AJIO31 IIYPAT, MATEPI
AKHX OIJT YAC BATITHOCTI 3A3HAJIA YACTKOBOI XAPUOBOI JEIMMPUBAIIIT
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V cTarTi eKcnepuMEeHTANIbHO JOBEACHO LIKIIMBHI BIUTUB YaCTKOBOI Xap4yoBOi ENpHBallil Y BariTHUX Ha TKAHUHH HiALUTYHKOBOT 3aJ1031
Ta TEYiHKM NMOTOMCTBA. B OJHOMICSYHHMX LIypAT PO3BUTOK OKCHAATUBHOTO CTPECY 3i 3HHIKEHHSAM aKTMBHOCTI aHTMOKCHIAHTHOI CHCTEMH
y TKaHMHAX MEYiHKH CATae CBOr0 MaKCUMYMY, TOII SK y TKaHMHAaX ITiAIUTYHKOBOI 3aJI03¥ JOCII/UKYBaHI TIOKa3HUKH 3a3HAIOTH HAHOLIBIINX
3MiH HalpUKIHII 3 MicsIA Bil Hapo/KeHHs. ToMy MOKHA TOBOPHTH MPO BHCOKY HMOBIpPHICTh PO3BUTKY MATOJOTIH TIEYiHKH y TEPMiH OIUH
MICSILb MICJIsI HAPODKEHHS 1 3pOCTAaHHS PU3UKY PO3BHTKY YCKJIAJHEHOTO Mepebiry 3aXBOpIOBaHb MiIILTYHKOBOT 3aJ1031 3 HAPOMKEHHS 110 3
MICSIIIB CIIOCTEPEIKECHHSL.

Kunro4osi ci10Ba: okcunaTuBHUIA cTpec, MIIUTYHKOBA 3271032, TIEYiHKa, XapuoBa ETPHBAIlis, BATiTHICTb.

Introduction. Throughout pregnancy, the developing

- fetus relies entirely on the maternal environment for
©O. P. Mialiuk, M. I. Marushchak, R. O. Sabadyshyn etal., 2024 pytrition. The intrauterine setting serves as a pivotal

determinant in the intrauterine programming of chronic
CTaTTs NOLMPIOETHCS HA YMOBAX JILEH3I1 BY diseases in adulthood, encapsulated by the concept known
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as the Fetal Origin of Adult Disease (FOAD) [1]. Pregnancy
and early postnatal development constitute metabolically
intricate periods for both the mother and offspring [2].

Carbohydrate deficiency in pregnant women is
recognized for inducing intrauterine growth retardation in
the fetus, triggering stress in the mitochondria, a crucial
organelle in energy production. Mitochondria, pivotal in
aerobic respiration, utilize oxygen as the final electron
acceptor; however, the consequence is the hyperproduction
of reactive oxygen species (ROS) and ROS byproducts
[3, 4]. While low levels of ROS are essential for specific
enzymatic reactions and signaling pathways, an excess
presence leads to oxidative damage to macromolecules.
Oxidative stress ensues when there is an imbalance between
ROS production and antioxidant enzymes responsible
for converting ROS into less harmful molecules [5]. The
mitochondrial electron transport chain, acting as both a
source and target of ROS, typically coexists with oxidative
stress in cases of mitochondrial dysfunction [6].

The liver is highly susceptible to oxidative stress
because of its richness in mitochondria and integral role
in nutrient metabolism [7]. Various chronic liver diseases,
such as nonalcoholic steatohepatitis, exhibit heightened
markers of oxidative stress often accompanied by the
accumulation of damaged or dysfunctional mitochondria
[8]. Studies involving intrauterine growth retardation in
offspring reveal evidence of hepatic oxidative stress. For
instance, newborn pigs experiencing growth retardation
displayed elevated levels of hepatic alpha-1-acid
glycoprotein at birth, signifying systemic oxidative stress
in hepatocytes [9]. Pro-/antioxidant balance could depend
on genetic polymorphism of detoxification liver enzymes.
For instance, according to cytochrome P-4502E1 (CYP2E1)
polymorphism, there is a higher concentration of diene
conjugates in the blood and lower plasma catalase activity
in the individuals with “rapid metabolizers” genotype
comparatively with the persons with “slow metabolizers”
genotypes [10].

Comparatively poor attention has been paid to
pancreatic dysfunction despite the fact that it may form
the basis for identifying risk groups prone to glandular
disease. There is a lack of studies focusing on the
functional state and mechanisms of pancreatic dysfunction
in children whose intrauterine development occurred under
the influence of adverse environmental factors during
maternal pregnancy. Among those influential factors, an
unbalanced diet in pregnant women, characterized by a
deficiency in protein and other essential nutrients plays
the main role. The mechanisms of pancreatic cell damage
in various pancreatic pathologies often involve oxidative
stress resulting from disturbance in oxidative-antioxidant
homeostasis (OAH) [11].

Considering the insufficient study of the role of OAH
disorders in the pathogenesis of pancreatic and hepatic
damage caused by negative exogenous factors taking
effect on the mother-fetus system, the significance of
experimental research of this scientific problem becomes
obvious. Consequently, a better understanding of these
mechanisms is crucial, hence the relevance and need
for experimental studies to shed light on this complex
scientific problem.

14

The aim of the study is the identification and study of
the harmful effects of partial food deprivation in pregnant
women on the tissues of the pancreas and liver of the
offspring.

Materials and Methods. The research was conducted
at the vivarium of I. Horbachevsky Ternopil National
Medical University, Ternopil, Ukraine. 67 rats were
involved for the evaluation of OAH in the pancreatic
and liver tissues. The rats were divided into groups: the
1** group (control) consisted of 15 animals with mothers
following a balanced diet during pregnancy, the 2™ group,
(experimental) consisted of 25 newborn rats from mothers
having unbalanced diet, the 3 group consisted of 1-month-
old rats (14 rats), and the 4™ group consisting of 3-month-
old rats (13 rats).

The model of food deprivation was implemented using
a patented method (Ukraine Patent No. 147539 dated
19.05.2021), involving conditions of partial nutritional
starvation with a 70% reduction in the ration while
maintaining nutrient balance (proteins, fats, carbohydrates)
and essential vitamins and minerals [12]. To control
starvation and prevent coprophagy, a special grid was
placed on the bottom. The rats in the experimental group
were individually given a daily ration of 15.0 g of food
grain mixture, with unlimited access to water and a 12-hour
light/dark regimen. Under these conditions, litter (sawdust)
and excrement were excluded from the diet of rats. Partial
food deprivation in rats was applied for 15 days from the
moment of fixation of pregnancy. Rats in the control group
received a daily feed ration of 50 g.

Animals were euthanized by bloodletting under
sodium thiopental anesthesia (40 mg/kg of the animal’s
body weight intraperitoneally), and the pancreas and liver
were subsequently removed. The determination of lipid
peroxidation (LPO) activity involved assessing diene
conjugates (DC) and reactive substances of thiobarbituric
acid (TBA-RS), while the antioxidant defence system
(AOS) activity was determined by measuring the activity
of superoxide dismutase (SOD) and catalase (CAT) using
the BioMajesty JCA-BM6010/C biochemical analyzer
(manufacturer: DiaSys Diagnostic Systems).

Experimental procedures met the national “General
Ethical Principles for Animal Research” (Ukraine, 2001),
agreed with the recommendations of the “European
Convention for the Protection of Vertebrate Animals
Used for Experimental and Other Scientific Purposes”
(Strasbourg, 18.03.86), the Declaration of Helsinki
adopted by the General Assembly of the World Medical
Association (1964-2000), the Charter of the Ukrainian
Bioethics Association, and the norms of Good Laboratory
Practice (GLP) (1992). Statistical analysis of the results
was performed using STATISTICA-10 software, and
Mann-Whitney U-test was used to assess the reliability of
differences.

Results and Discussion. The study was conducted to
determine the adverse effects of maternal partial nutritional
deficiency during pregnancy on the pancreatic and liver
tissues of the offspring.

Prooxidant/antioxidant balance in the pancreas. The
examination of LPO indicators in the pancreatic tissue of
newborn rats (Table 1) revealed a notable activation of lipid
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peroxidation: a significant increase in the DC and TBA-RS
levels compared to the control group. In 1-month-old baby
rats, the studied parameters probably exceed the control
levels observed both in new-borns and in the same age
group. Although the activation of POL is comparatively
milder than in neonates, accumulation of both primary and
intermediate POL products is observed. This trend persists
in 3-month-old rats, indicating a sustained activation of
peroxidation processes, a factor contributing to membrane
destabilisation. Exposure of hydroxyl radicals to diene
conjugates of fatty acids leads to the formation of lipid
hydroperoxides causing conformational disturbances in
cell membranes [13].

The enzymatic link of antioxidant defence is
represented by SOD and catalase. The activity of AOS
indicators (SOD and CAT) was significantly lower than
in animals of the control group. The study revealed
a statistically significant decrease of SOD activity in
the pancreas tissue of the 2nd experimental group — by
29.8%. It is noteworthy that this decrease reached its
apogee in the 4th experimental group, registering a
decrease of 45.2% compared to the control. A similar
situation was observed with catalase activity. The stability
of AOS indices observed from the first to the third month
of life of baby rats is intriguing: SOD and catalase
activity indices decreased, but insignificantly (Table 2).
This may indicate a partial activation of the antioxidant

TEOPIsJ TA EKCIEPHUMEHT

defence system to preserve the functioning of pancreatic
cells [14]. The question about subsequent changes in
AOS activity in baby rats after one month remains
unanswered. Overall, the assessment of LPO and AOS
indicators shows a disruption of OAH in the pancreas of
newborn rats subjected to hypocaloric maternal nutrition
during pregnancy. This disruption manifests through the
activation of LPO coupled with areduction in AOS activity,
leading to the onset of oxidative stress. Oxidative stress,
which is known to cause damage to cell membranes and
intracellular structures [15], may serve as a critical factor
in the pathogenesis of prenatal damage to the pancreas.
Such damage may cause not only functional disorders but
also organic pathology in the postnatal period, at least up
to 3 months of the offspring’s life.
Prooxidant/antioxidant balance in the liver. It was
determined that subjecting mothers to partial food
deprivation resulted in the heightened activation of
lipid peroxidation in rat hepatocytes. Specifically, the
3" experimental group exhibited a significant increase,
with 95.4% rise in DC and 64.4% elevation in TBA-RS,
compared to the control group. Notably, both DC and
TBA-RS indicators exhibited a substantial decrease in the
4t experimental group when compared to 1-month-old rats
(Table 3). Considering that increased lipid peroxidation
combined with decreased antioxidant defence serves
as a trigger of organ failure [16], it can be assumed that

Table 1

Indices of lipid peroxidation in pancreatic tissue of rat pups subjected to partial maternal nutritional
deprivation during pregnancy

. Groups of rat pups
Indicat
ndicators 1t group 2" group 3 group 4™ oroup
5.094+0.09*
*

Diene Conjugates 1.6720.16 3.68£0.22% ?3'2812*_(2 1831) (4.88; 5.23)

(umol/g protein) (1.39; 2.23) (3.06; 4.01) : <’0 61 p,<0,01

P, p.<0,01
. 7.02+0.18

Reactive Substances " 6.01+0.11* .

of Thiobarbituric Acid 3.04£0.30 5.70+0.50 (5.89; 6.48) (6.92; 7.39)

: (2.87;3.33) (5.34; 6.11) p,<0.01

(umol/g protein) p,<0,01 pz <001

Note for tables 1-4. * — the difference is significant compared to control animals (p<0.05); p, — the difference is significant between
2" and 3" groups, p, — the difference is significant between 2™ and 4™ groups, p, — the difference is significant between 3 and 4" groups
(here and in the following tables).

Table 2

Antioxidant defence system indicators in the pancreatic tissue of rat pups subjected to maternal partial food
deprivation during pregnancy

. Groups of rat pups
Indicat
ndicators 1% group 2" group 3 group 4™ oroup
*
Superoxide Dismutase 22 414022 15.73+0.21* 13.88+0.18* &f;?ﬁ?;m
(conditional units/mg @l 40: 23 62) (14.70; 17.21) (12.32; 15.41) 5 <0.01
protein) e p,<0.01 Py
p,<0.01
* %
Catalase (umol/min per 6.66+0.16 5.70+0.50* 4'04%0'08 4'0&,0'11
1 mg of protein) (5.8;,7.4) (5.34; 6.11) (3.19; 4.98) (3.02; 4.33)
-0, /s O D p,<0.01 p,<0.01
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Table 3
Indices of lipid peroxidation in liver tissues of baby rats subjected to partial maternal nutritional
deprivation during pregnancy
Indicators _ Groups of rat pupsﬂ| .
1% group 2" group 3" group 4™ group
3.414+0.07*
%
Diene Conjugates 2.40+0.09 2.66+0.06 (43'6691# 05' 1264) (2.01; 2.93)
(umol/g protein) (2.01; 2.93) (2.26; 2.98) : <’0 61 p,<0.01
p,=Y: p.<0.01
. 6.03+0.22*
Reactive Substances 7.40+£0.25* .
of Thiobarbituric Acid 2.50+0.09 4.69+1.34 (5.83: §.48) (5.04; 6.53)
: (3.87; 4.93) (4.34;5.11) p,<0.01
(umol/g protein) p,<0.01 p2<0 01
,<0.

activation of lipid peroxidation in the liver may contribute
to the development of hepatobiliary dysfunction [17]. These
data emphasise that the greatest accumulation of H,O,,
known for its toxicity to liver cells, occurs particularly in
rats belonging to study group 3.

AOS activity in the liver tissues of newborn rats
was slightly increased compared to the control group,
mainly due to an increase in SOD activity by 11.7%.
Simultaneously, catalase activity is lower by 14.3%,
indicating an insufficient capacity of catalase to neutralize

the produced hydrogen peroxide (H,O,) resulting from
the catalytic action of SOD in the dismutation reaction of
superoxide anion radicals (O,) [18]. In the 3" experimental
group, a pronounced decrease in both SOD and catalase
activities was noted, correlating with an elevation in LPO
indicators within this group. While one might consider
the depletion of the antioxidant system of hepatocytes,
the 4" group demonstrates a restoration of balance, with
indicators almost reaching the target levels observed in the
control group (Table 4). It is noteworthy that heightened

Table 4
Indices of antioxidant defence system in liver tissues of rat pups subjected to partial maternal
nutritional deprivation during pregnancy
. Groups of rap pups
I t
ndicators 1% group 2" group 34 group 4™ group
. . 16.42+0.16
%
(S;%eéﬁ?;g;?ﬁitn;‘/ﬁse 17.03£0.19 19.030.13* (B';&%?m (15.68: 17.02)
rotein) g (16.20; 17.90) (18.17;20.13) 000 p,<0.01
p p= p.<0.01
* k
Catalase (umol/min per 5.67+0.29 4.82+0.23* 2'01#0'1 ! 4'52#0' 16
1 mg of protein) (4.20; 7.10) (3.84; 6.11) (1.99; 4.08) (3.92; 5.33)
5 o0 p,<0.01 p,<0.01

immune responses reacting to oxidative stress at a young
age contribute to the activation of the AOS [19].
Conclusions. In 1-month-old rats, whose mothers
underwent partial food deprivation during pregnancy, the
development of oxidative stress in liver tissues reaches its
maximum (significantly higher values of DC by 76.32%
and TBA-RS by 57.78% vs data of newborn rats), whereas
in the pancreatic tissue, lipid peroxidation rates are highest
at the end of the 3rd month after birth (p<0.01). At the same
time, the activity of the indicators of the antioxidant system

in the tissues of the pancreas significantly decreases during
the observation period, and in the tissues of the liver it
decreases to the maximum in 1-month-old rats (the activity
of SOD by 44.82% and catalase by 139.80% vs data of
newborn rats) with the following increase in the activity
of the studied enzymes in 3-month-old rats (p<0.01).
This suggests a high probability in the development of
liver pathologies within the first month after birth and an
increase in the risk of pancreatic diseases during 3 months
of observation.
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PETPOCHEKTUBHHUI AHAJII3 JIATHOCTUYHHX 306PAKEHD JJIM®OITPOJII®EPATUBHUX 3AXBOPIOBAHB

Ooecvruii nayionanshuil meouynuti yrnisepcumem, Odeca, Ykpaina

AHani3 cipsAMOBaHU Ha TOPIBHAHHA PE3yNBTaTiB CaMOCTIHHUX JOCTIKEHb peHTTeHOTOMOTrpadiuHoi KapTHHH JTiMOTpotipepaTHBHIX
3aXBOPIOBaHb 3 PI3HOIO JIOKANI3ALIi€0 MAaTOIOTIYHOTO IPOLECY Ta AOCBIY MPOBIIHUX MKHAPOIHUX OpraHizauiil 3 BUBYCHHS AIarHOCTHYHUX
KpUTepiiB pisHUX BUAIB TiM(oM, Takux sk Harionansna onkonorigna mepesxa CIIIA (NCCN), €Bpomnelicbke TOBApHCTBO MEANIHOI OHKOJIOTIT
(ESMO), EORTS ta ASCO, siki 103BOJISIIOTH AlarHOCTYBaTH JTiMdonporidepaTnBHi 3aXBOPIOBAHHS Ta IUTAHYBaTH TEPAITiIO 3aJI€KHO Bl iHTEp-
nperauii ganux [TET/KT ta KT 3 kouTpactyBanHsaM (OLiHKK e)eKTHBHOCTI JIiKyBaHHS 3a S-0anbHoto 1mkanoto Deauville). Anani3 0asyerses
Ha pe3yNbTaTax BIaCHUX JOCIIIKeHb 156 marienTiB 3 muMdoMaMu pizHOi oKai3alii, BKIIOYaouH JTiM(aTHdHi By3/IH, IUTYHKOBO-KHIITKOBHI
TpAaKT, CeNEe31HKY, MAULTYHKOBY 3aJ103Y, HUPKH, HaAHUPKOBI 32103 Ta iH. JIiM(poMu — 11e 310sIKiCHI HOBOYTBOPEHHSI, 110 BHHUKAIOTH 31 3pLIHX
niMmdoruTis. 3axBoproBaHicTh Ha JiM(pomy XomkkiHa B YKpaiHi craHoBuTh npubinsno 2,4 Bunagxu Ha 100 000 nacenenus. Jlimpomu kia-
cuQikyroThCs BimoBinHO 1o knacudikanii BOO3 2022 poxy myximH KpOBOTBOPHOI Ta JIIM(OifHOI TKAHWH Ha OCHOBI KIIITHH MOXO/KEHHS.
OnHOYACHO 3 UM PEHTIeHOTOMOorpadivHe JOCTiIKEeHHS BCTAHOBIIIOE XapaKTepHi 03HaKH iMdonporidepaTuBHIUX 3aXBOPIOBAHb: TOTOBIIECH-
Hs CTIHOK OpraHiB, fedopmMariito CTIHOK, HasiBHICTb JiM(oaeHonarii Ta iHmi. BUCBITIIOIOTECS 0COOMMBOCTI ypakeHHsI Pi3HUX OpraHiB Ta
BKasyeTbes Ha BaxuruBicTs [IET/KT ta KT 3 koHTpacTyBaHHSAM SIK METOJ[IB IIaTHOCTUKH Ta OLIHKU CTA/II0BaHHS, MOHITOPHHTY Hepeliry Ta
e(eKTUBHOCTI JIKyBaHHA TIMQOTpoipepaTHBHUX 3aXBOPIOBAHb.

Kirouogi ciioBa: nimdonpoipepaTnBHi 3aXBOpIOBaHHs, KOMIT'IoTepHa ToMorpadis, aiMpaTuyHi By3H, [UTYHKOBO-KUIIKOBUH TPaKT,
cenesiHka.
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RETROSPECTIVE ANALYSIS OF DIAGNOSTIC IMAGES OF LYMPHOPROLIFERATIVE DISORDERS

Odesa National Medical University, Odesa, Ukraine

The analysis is aimed at comparing the results of independent studies of the radio tomographic picture of lymphoproliferative diseases
with different localization of the pathological process and the experience of leading international organizations studying the diagnostic criteria
of various types of lymphomas, such as the National Comprehensive Cancer Network (NCCN), the European Society for Medical Oncology
(ESMO), EORTS, and ASCO, which allow diagnosing lymphoproliferative diseases and planning therapy based on the interpretation of PET/
CT and contrast-enhanced CT data (assessment of treatment effectiveness on a 5-point Deauville scale). The analysis is based on the results
of original studies of 156 patients with lymphomas of various localization, including lymph nodes, gastrointestinal tract, spleen, pancreas,
kidneys, adrenal glands, etc. Lymphomas are malignant neoplasms arising from mature lymphocytes. The incidence of Hodgkin’s lymphoma
in Ukraine is approximately 2.4 cases per 100,000 population. Lymphomas are classified according to the 2022 WHO classification of tumors
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of hematopoietic and lymphoid tissues based on the cells of origin. At the same time, radio tomographic examination reveals characteristic
features of lymphoproliferative diseases: thickening of organ walls, wall deformation, presence of lymphadenopathy, and others. The specifics
of organ involvement are highlighted, emphasizing the importance of PET/CT and contrast-enhanced CT as diagnostic and staging tools, as
well as for monitoring the course and effectiveness of treatment of lymphoproliferative diseases.

Key words: lymphoproliferative diseases, computer tomography, lymph nodes, gastrointestinal tract, spleen.

Beryn. JlimpomnpomnidepatiBHi 3aXBOPIOBaHHS SIBIISI-
FOTh COOOI0 TPYITy OHKOJIOTIYHUX IATOJIOTiH, IO BUHHKA-
Tk 3 JiMpoinHoi TKaHWHU. Lli 3aXBOpIOBaHHS MOXYTb
MAaTH sIK TOCTPHH, TaK 1 XpOHIYHUH XapaKTep, a TaKOXK pi3-
HUH CTYIIHB THKKOCTI [1].

BupizasaioTe  1Ba  BIKOBHX — IMKH  3aXBOPIOBa-
HocTi — B 16-30 pokiB i crapuie 50 pokiB, sKi BpaxaroTh
B OCHOBHOMY INpAaIle3aTHE HACEICHHSA. 3aXBOPIOBAHICThH
Ha HEXOJPKKIHCHKI JTiM(oMH B YKpaiHi CTAHOBUTB Yy Cepel-
HpoMy 4—5 Bunankie Ha 100 000 HaceneHHs. 3a maHUMU
HauionanpHoOro KaHiep-peecTpy, OPOKy B YKpaiHi BUSB-
Ts110Th 011M3bK0 900 XBOPHX 3 ymneple BCTaHOBJIECHHUM Jlia-
rHo30M JIX pi3HOTO CTYyIIeHS CTaif0BaHHs, BUSBICHOTO 32
JOTIOMOTO0 TTO3UTPOHHO-EMICIHHOT KOMIT'FOTEpHOI TOMO-
rpagii (ITET-KT) a6o xomn toreproi Tomorpadii (KT).

[IpomeneBa MiarHOCTHKA EKCTPAHOAAIBHHUX 1 BCIX
BHIIB JiM(pOM, 32 JAHUMH OCTaHHBOI penakiiii kiacudi-
kanii Lugano [2], mpencTaBieHa MO3UTPOHHO-EMICIITHOIO
ToMorpadi€ro y moeHaHHI 3 KOMIT FOTEPHOIO TOMOTpadiero
(ITET/KT), KOHTpacTHOI KOMII'IOTEPHOI TOMOrpadieto
(KT) 3 npiopurerium Bukopucranusm [1ET/KT. ITIET/KT
ta koHTpacTHa KT € cTangapTHUMU 1iarHOCTHYHUMU Tec-
TaMU IS JIarHOCTUKHU JIIM(BOM.

MeTa gocainskeHHs1 — aHaIi3 peHTreHoToMorpadigaoi
Mopdortorii mimMdonporigepaTHBHUX 3aXBOPIOBaHb 1 iX
NPOSBIB y PI3HHX OpraHax i TKAHHMHAX, BU3HAYCHHS Iep-
BUHHOI JIOKaJIi3alil ypa)xeHHs1 Ta OLliHKa H{oro BIUIMBY Ha
MIATOJIOTIYHUH TIpoliec. BpaxoByroun akTyalbHICTh IiIBH-
IICHHS TOYHOCTI MPOMEHEBO]I 1IarHOCTHKH, METOIO JaHOTO
JOCITIIKeHHS OyJ10 BU3HAYSHHSI CTICTIM(ITHUX 0COOINBOC-
Tel AIarHOCTHUYHUX 300pakeHb, OTpUMaHUX MeTomoM KT
3 KOHTPACTyBaHHSIM, Ta CHUCTEMAaTH3allisl KPUTEPIiB qude-
PEHLIILHOT 1IarHOCTHKH €KCTPaHOAAIBHUX JIIM(OM.

Marepiaau Ta METOAM TOCTIKEHHS. Y JTOCIIHKEHHS
Oys0 BKIIIOUEHO 156 maIrieHTiB i3 MiITBEPIKCHUMH Jlia-
rHOo3aMu JiiMdornponidepaTuBHUX 3aXBOPIOBaHb, SIKi OyIH
obcrexxeni B niepioz 3 2019 mo 2023 pik. Cepenns BikoBa
KaTeropis 00CTe)KEHNX Malli€HTiB ckianara 60 pokis. Tpu-
BaJICTh TEpioxy XBOPOOH, IO aHAINi3yBajlacs, BapiroBasa
B ME)XaX BiJl IEKUJIBKOX MICSIIIB JI0 IECATH POKIB.

Kputepii BKIIIOUeHHS B TOCIIHKEHHS BKIIOYAN HasB-
HICTh MiATBEPIDKEHOTO JiarHo3y JiMdorpomidepaTus-
HOTO 3aXBOPIOBAHHSI 3TiJHO 31 CTAHJAPTHUMH KIIHIYHUMH
Ta JaboparopHumu Kpurepisimu. Kputepii BHKIFOYEHH:
BKJIIOYAJHM HAasBHICTH KOMOpPOIZHOCTI, sKa BIUIMBAaE Ha
IHTEpIIpeTalilo pe3ylbTaTiB.

Yci manieHTy NporIuTd KOMIDICKCHE KITiHIYHE Ta J1abo-
paropre obctexenns, sxiodatoun ITET/KT, (KT) ta Gio-
riciro. Buznauanu mopdomnoriyni o3Haku JimMdonpomidepa-
TUBHHUX 3aXBOPIOBaHb Ta IX JIOKaJi3awil.

JocnimkeHHs Oyi0 3ificCHEHe BiAIOBITHO 10 €THYHUAX
MIPUHIUIIIB, 3 ypaxyBaHHSAM KOH(QIICHIIHHOCTI MAIiEHTIB
Ta JOTPUMAHHSAM BCiX HEOOXiTHUX 3TOI.

Pe3yabTaTu Ta iX 06roBopenss. [lepBuHHMA MyX/InH-
HUH TpoIec MpH 3M0sKiCHUX JimMpomax (3JI) moxe pos-

BUBATHCS B OyIb-SIKOMY OpTaHi, SIKHH MIiCTUTb JIIM(OiTHY
TKaHWHY, TPUYOMY HaifyacTillle 11e CIIOCTEePIraeThCs B JIiM-
¢arnannx By3nax (48,2% Bumazkis). Pigme Takuil myx-
JIMHHUH NTPOIIEC MOXE BUHUKHYTH B IHIINX OpraHaX, TAKHX
sK nuryHKoBO-KumkoBwid TpakT (ILKT) (13,8% Bumaakis).
YacToTa eKCTpaHOJATBHUX YPAXKEHb, SIKI MOXKYTh OXOILTIO-
BaTH OpPTraHHW, Taki SIK TediHKa, Cee3iHKa, IMiJIITyHKOBa
3aJ103a, HUPKHM Ta HAJIHUPKOBI 3aJ103U, BapilO€ B 3HAYHHX
MeKax 1 KonuBaeThbes Bin 4,1% mo 48% [1;2; 3; 4].

I'pyona knimuna. 3nosaxicua nimgpoma niespu ma nepu-
Kapoy.

Y BUmNaaKy HEXOMKKIHCHKOI 310sKicHOT JiMpoMu
(HX3JT) myxnuHHAH Ipoliec MOXKe TaKOX BKIIIOYATH y ceOe
wieBpy. HalfuacTime Hakonn4eHHs PiMHA B IUIEBPAJIbHIN
MTOPOKHUHI CITOCTEPITAETHCS Y TAIE€HTIB 3 PEIUINBYIOYAM
MIPOIIECOM Ta TeHepai3ali€lo MyXIMHHOTO Tporiecy [2; 4].
Kpim Toro, Moxke Big3Ha4aTHCA HAsSBHICTD PIIMHN B IIEPH-
kapmi (puc. 1).

I'pymHi niMpOMH € OCHOBHHUM TIPOSIBOM YpaXKEHHS
nimMpaTryHUX By3IiB CEPENOCTIHHS, sike NpUCYTHE y 80%
unankiB JIX [3]. Ilopa3ka yiereHb BUSBISIETHCS JIMIIE
B 5% mnamnientiB 3 HXJI. [lepBuHHI eKkcTpaHOMa bHI ypa-
JKCHHS TPYIHOI KJIIITHHU SBIISTIOTH c00010 mepeBaxkHo HXJT
MALT. et tun 3a3Bu4ail TpamsieTbCs B IUTYHKY, TOH-
KOMY KHIIEYHHKY, O4aX 1 CJIMHHUX 3aJ03aX 1 MOB’sSI3aHUH

Puc. 1. KT — nomupennii nimgonponipeparusuumii
npouec y rpyIHii KIiTi 3 KOHTAKTHUM yPa:KeHHAM
ILUICBPH, JIeTeHb, JiM(OBY3JIiB cepeJoCTiHHS Ta JiBOI

aKCiIAPHOI JIISTHKMY, i3 3aJyUYeHHSIM NepuKapaa.
A: By30J4 Jimpomu MALT HenpaBuiabHOL (popmu;
b: nudy3unii B-kiairunnuii By3oa HXJI;

B: aTenextaTnyHa konaencauis MALT-nimdomu;
I': exckanipoBaHe 3aTeMHEHHS NPABOI HHKHBOT
YACTKHU i 32/IHl CeTMEHTAPHA KOH/IeH callisl mpaBoi
cepeaHbOl YaCTKU Npu XBOpooOi XomKKina
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3 ayTOIMyHHHMH 3aXBOPIOBAaHHSMH (THpeoinuT Xariu-
Moto). Toxi sIK SIK azeHOMerallisi 4acTo 3yCTpiyaeThcs Ha
MOYaTKOBIM cTajii 3a HAsBHOCTI YpaKEHHsS JIETe€Hb IPH
JIX, mpu HXJI mo>xiinBe i301b0BaHe ypaskeHHs JIeTeHb [4].
OcHOBHI JiereHeBi (GopMH IMITYIOTh 0arato IyXJIMHHHX
a00 3amanbHUX CTaHIB 1 BKIIIOYAIOTH BY3JIMKH 1 MacH 3 KaBi-
Tamiero abo Oe3 Hel, KOHAEHCAIlil, TOMYTHIHHS 32 THIIOM
«MaTOBOTO CKJIay», CHIOOPOHXIaNbHI Mach 1 PETHKYIIp-
HUH WHTEPC-TUIATBHUA CHHAPOM [5]. Y KOHTEKCTi iMy-
HOCympecii ypakeHHSIMH, IO TPAIULIIOTBECA HaidacTime,
€ MHO)KMHHI BY3JTUKH. 3aIy9ICHHS IJICBPH y BUTISI IOTOB-
IICHHS, 130JIbOBAHUX a00 MHOXHHHHUX BY3JIHKIB 3yCTpida-
erbesi B 16% HXJL, nepeBakHO y BUIIISAL TUCEMIHOBaHUX
a0o penuauByrounx Gopm [6]. HaituacTiie 3ycTpigaroThest
BUIIOTH, 1110 BHHUKAIOTH 200 B PE3YINIBTaTi MPSIMHUX MOPA30K,
a0o B pe3yasraTi JiM(paTHIHOT 0OCTPYKIIii, 110 BUXOAUTH
3 JTiM(aTUIHUX BY3IIiB.

[Topaszka cepust 3ycTpidaeTbes PiIko, YW TO MpsME
momupeHHs  (BigmoBigae cranii E mo AHH-ApGopy).
[Mopa3ku MOPOKHUH MPABOTO Mepeacepas € HaliyacTimMu
1 3a3BMYaif IOB’s3aHi 3 MOMIMPEHHSAM Ha OUTBII HIX OIHY
mopoxHuHY 1 nepukapa. Ha MPT mi yTBOpeHHS 30af0ThCS
i3oiHTeHCMBHMMU TIpH T 1-3Ba)KyBaHHI, TETEPOTCHHO TiIe-
PIHTEHCUBHHUMH — TIpud T2-3BaKyBaHHI Ta TeTEPOrCHHO
MTOCHJTIOIOTHCS TICIIs iH €Kil raxominiro. [IporHos 3a mux
($hopM HeCTIPUATINBUH.

Ypaosicenus winynxa

[lix yac mpoBeneHHS KOMIT IOTEPHO-TOMOTrpadiuHOro
obcrexxenns (KT) murynka nokanbHi Ta andysHi Gopmu
HEXOIDKKIHCBHKOT 37osikicHol miMpomu (HX3JI) BusBis-
JIMCS Ha 3pi3axX y BUIVIAI IOTOBIUCHHS CTIHKH IIUTYHKA, [I0
TepeBUIIyBaI0 8§ MM, 1 nedopmallii CTIHOK SK 330BHI, TaK
i 3cepenuHu. Lle ypakeHHS IIUTyHKa 3aBXIH BHUSBISIIOCS
CYIPOBOIKYBAaHUM  PETiOHAPHOK  JiM(oaIeHOMAaTielo.
Haitgacrime B 061acTi BOPIT NUTyHKA Ta MEYiHKK CIIOCTEPi-
raJiucsl MHOXKHHHI IpiOHI IpyIH 301IbIIEHUX TIM(OBY3IIiB
naiameTpoMm 110 6—8 mwm (puc. 2).

Ha KT BusHauaeThCcs BUpakeHa IHQIIBTpAIlis CIH30-
BOi OOOJIOHKM Ta MiACIM30BOTO IIapy, KapAialbHOTO Ta
cyOKapziaabpHOTO BiJUIUIIB IUTYHKA, IO CYNPOBODKYETHCS
MIOTOBIIEHHSAM CJIN30BOI 000JIOHKK HITyHKa. Kpim Toro,
YIiTKO CIIOCTEPIraeThCsl TPAHULS MIXK 3MIHEHOIO CIIN30BOIO
000JIOHKOIO 1 HEIOTOPKAHOK, TOHKOIO Ta PIBHOIO ITiJICITH-
30BOIO Ta M'SI30BHUM Imapamu (puc. 3).

VYpaosicenns neuinku

[Ipu ypakeHHI NEUYiHKM MPAKTHYHO y BCiX oOcCTe-
KEHUX TAI€HTIB 3 IOCHIIKYBaHOI TPYNH BHSBICHO
rermaroMerainioo. Y 60% XBopux y mewiHui Oynu BHSIB-
JICHI BOTHUIIEB] 3MiHH. 3a3BUYail 11l 3MIHU IPOSBIISIIUCH
y BHDISAAI OKPEeMHX a00 MHOXHHHHUX TiMOJCHCHBHHX

Puc. 2. Jlimpoma miaynka

20

Puc. 3. KT opraniB yepeBHOI MOPOKHUHM: HKiHKa,
62 p.; nepBuHHA JiMdoMa HLTYHKA.
A — cybemiTestiaJibHA Maca B aHTpaJIbHOMY Bigmini
nuIyHka; B — perionapna gimdpoanenonaris

YTBOPEHB Pi3HOTO IiaMeTpa, KOHTYPH SKHX 4acTo Oynu
HeuiTkumu. [1linpHICTP MEYiHKM TpH IBOMY 3HIDKYBa-
nmacst mo 3HadyeHb Big 40 mo 45 ogmnunp (Ox. H), mo
BIIXHJISIIOCS BiJ HOpMU (3a3BUYail CTAHOBUTH Bijg 55 110
60 On. H.)

3a nanumu KT nedinka 30iiblIeHa y po3Mipax, CTpyK-
Typa ii HEOqHOpiAHA, BU3HAYAETHCSI YTBOPEHHS 3HW)KEHOT
IITBHOCTI. Y CeJIe3iHIll Bi3yali3yeThCsl BOTHUILE 3HHKE-
HOT IIiTBHOCTI po3mipoM 1,52 x 1 cM (puc. 4).

Hexoooickincoka nimgpoma cenesinku

L5 maTooris mepeBaXxHO CIIOCTEPIraeThbesl B 0Ci0 IiT-
HBOTO BIKY 1 3a3BHYail BUHUKAE y MapriHANBHINA 001acTi
cenesinku (puc. 5).

VYpaswcenns niownynxoeoi 3anozu

Jlimpoma MiANUTYHKOBOI 3a703M Ma€ JesKi CHUTBHI
03HAaKH 3 XpOHIYHUM MaHKPEATUTOM Y iXHil KIIHIYHIN npe-
3eHranii (puc. 6).

Puc. 4. IIpu BuxopucranHi ppoHTAIBLHOI
PEeKOHCTPYKUIl y cnipaabHiii koM’ 10TepHiii
Tomorpagii (CKT) ans giarHocTukH JiMpoMu neviHku
BHSIBJIEHO HASIBHICTH OANHOYHOIO TiNOIEHCHBHOTO
ypa:keHHs B JiBiil yacTuni nevyinku. Jesiki o3naku
YPa:KeHHS TAKOK BUSIBJIEHi y cese3inmi,

Je B CTPYKTYPi Oprany BHALIeHi ocepeKH Pi3HUX
po3mipiB — Bix 0,5 10 2,0 cm. [loBepxHs cene3inkn
Mae€ HepiBHY CTPYKTYPY, a ii IiIbHiCTH 3HMKEHA.
3arajibHOI0 XapaKTEPUCTUKOIO € 30L/IbLIIIEHHS
po3MipiB cejie3iHKHn
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Puc. S. YpakeHHs cejie3iHKH NP HeXOMKKiHChKil
Jimpomi

Puc. 6. KT — nyxummanuii inginsrpar
(ocepenku pizHOI IIILHOCTI)
B JIJIAHII TOJJOBKH
Ta TiJIa NiJITYHKOBOI 32J103M; aCIUT

[IpoTte BiAMIHHICTP TOJIATAE B HAKOITUYEHHI Pi3HOMa-
HITHHX YTBOPEHBb y 30HI JIOKai3amii MyXJIMHHOTO KOH-
TIoMepaty mpH JiM(oMi 3 BHSIBICHHSIM TOHKOTO 00imka
HAaBKOJIO TOMIKOMKEHOTO By3na. [lopsn i3 muMm iHKOIH
CIIOCTEPIraeThCsl MiABUIICHHS TYCTUHH BCi€l TKaHUHHU
M JIITYHKOBOT 3aJ103H, 10 MOXKE BKa3yBaTH Ha TpUBaJje
BUKOPHUCTAHHS [MTOCTATHYHHX pernaparis [7].

Ypaosicenns naonuprosux 3ano3

KT € nieBumM MeTomoM Juisi BHSIBIEGHHS BTOPHHHHX
ypakeHb HaJHUPKOBHX 3aJI03 Y XBOPHX, SIKi CTPaKIAIOTh
Ha HX3JI [8; 9]. Ilix wac Takux oOcTeKeHb 3a(hiKCOBAHO
30UIBIIEHHS PO3MIpiB HAJHUPKOBHX 321103 a00 BHUSBICHHS
OKpEeMUX YTBOpEHb y iXHiit oOmacTi (puc. 7).

JlimdarudaHi By37H, IO TPWIATAIOTH 10 HaTHUPKOBHUX
3aJ103, TAaKOXK Oy BU3HAYCHI i 9ac I[bOTO TOCIiIKECHHS.
[Ipu BHYTpITHEOBEHHOMY KOHTPACTYBaHHI JiMQaTHIHI
BY3JIM [TOTAHO 30epiraii KOHTPACT, 1HO/Ii B OKPEMHUX By3Jax
BUSIBIISUTNCS AUJISIHKA HEKPO3Y, SIKI HE TOTIMHAIN KOHTPACT.
Takok y JesKUX BUIAIKax KOHIIOMEPAaTH JIiM(paTHIYHUX
BY3JIB Bi3yaJsli3yBaJIUCsl SIK IyXJIHHOIOAIOHI YTBOPEHHS
3 HEPIBHOIO MOBEPXHEI a00 3 AUITHKAMH PO3MOIIICHIX
BEJIMKUX KOHIJIOMEPATIB.

VYpakeHHsT HaHUPHUKIB BiJ3HAYa€ThCS BKpai piJKo.
IMix gac KT cnocrepiraroTbesi TOMOTEHHI TUCKPETHI OKPY-
[Tl YTBOPEHHS, SIKi YiTKO BIZOKPEMIJICHI OHE Bill OTHOTO.
VY nux yTBOpEHb HE BUABJICHO KaJIbIIMHATIB. BaxuBo Bis-

Puc. 7. KT — nim¢oma J1iBOro HaAHUPHUKA

3HaUUTH, 10 Y 50% BUMaAKiB J1iMGOMH CyTIPOBOIKYIOTHCS
JIBOCTOPOHHIM ypa)KeHHSIM HaIHUPKOBHX 3aJI03.

Ypaswcenns 3aouepesunnozo npocmopy

VY nimdonponidepaTHBHUX 3aXBOPIOBAHHAX MOXE BiJl-
OyBaTHCs 3HaUHE PO3LINPEHHS 1IbOTO POCTOpy Ta Gopmy-
BaHHS IMyXJIMHHUX Mac. /i OUIBII TOYHOT OIIHKH TaKHX
YpaXeHb 3a3BUYail BUKOPUCTOBYIOTh KOMII'IOTEPHY TOMO-
rpadiro (puc. 8, 9, 10), sxa 103BOJNSIE BU3HAYUTH PO3MIpH
Ta XapakTep YpakeHHs 3a04epEeBHHHOTO MPOCTOPY 1 BCTa-
HOBWTH 1XHI HACNIJKHU JUIA OPTaHIB Ta TKaHWH, SKi 3HAXO-
IITHCS B IbOMY TIPOCTOPI.

Vpaoicenns nupoxk

CreungivHi ypakeHHS HHUPOK BiJ3HAYaINCs Y HEBe-
JIUKIA KIJTBKOCTI MAIliEHTIB. Y AESIKHX BHUITaIKaX CIOCTEPi-
rajocsi 30UIbIIEHHST PO3MIPIB I[LOTO OpraHy abo BHUSBIIS-
JIKCSL OTHOYACHO BOTHUINA, SIKI BIIPI3HSIIMCS 38 IITBHICTIO
(puc. 11).

3a3BU4ail MOy 3 ypaKeHUMH HHPKAMH BUSBIISUIUCS
posumpeHi aimdorysnu [10; 11; 12].

Vpaoicenus kuwxienuxa

Cepen 1iM(pOM eKCTpaHOAAIFHOTO XapakTepy Haiuac-
TillIe CHOCTEPIraroTbess HEXOMKKIHCHhKI myximan [IIKT.
3a3Buuail 19 (opma JoKamizalii MyXJIWHHOTO MPOIECY
€ HACINIZAKOM MeTacTa3yBaHHA JiM(pOMH i3 cele3iHKH Ta
iHMUX BHYTpimHIX opradis [3; 10]. Jlimpoma kumikiBHIKA

Puc. 8. IET/KT —3aiBa: HX3JI (ypaxeHHs JiBoi
MiTHeOIHHOT MUTTIAJIMHM Ta CeJIe3iHKHU, YPasKeHHs
JiM¢poBy3iiB BulIe 3a Aiadpparmy); cnpasa:
XOIKKiHCbKa JiM(poma (ypa:keHHs JiM(DOBY31iB 110
00uaBi cTOpoHH Bix Aiadparmu, 3 TeHAEHILIEIO 10
3JIMTTS B MACHBHi KOHIUIOMepaTH, HAWOinb I
B NaXBOBiii o0s1acTi 3J1iBa i B 1iMmdoBy3aax

cepenoctinnst npasopy4 (III cranis) [16; 17]
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Puc. 9. KT opranis 4epeBHOI NOPOKHUHM: IIHPOKE Puc. 10. KT - ¢pponTaibHA pEeKOHCTPYKIis. 3HAYHO
YPa:KeHHsI YepeBHHUX, Ta30BUX i Napa aopTaJbHUX 30l/Ib1LIEHO IPYNy BHYTPilIHbOYepeBHUX JiM(oBY31iB.
J\y3J1iB, 110 BTATY€ B MPOLEC HUKHIO MOPOKHUCTY Besnki kourimomepatu (>1.5-2.0 cm) JokajizyoTses
BeHY i Ce40BOIU Ta MOIIMPIOETHCA B T3 0isist BOpIT MevyiHKu, celie3iHKH, MapanaHKpeaTu4IHol
i3 3a;1y4eHHSIM 060X KJIy0OBHX 061acTeii; KJIITKOBHHI, B310BK BeJIMKHX CYTHHHHUX CTPYKTYp:
rinponedpo3 npasopyu [15] A0PTH, HH’KHBOI IOPO’KHHUCTOI TA KOMIPHOI BeH

—

Puc. 11. KT — ypaxenns Hupox npu HX3JI. Hupku Puc. 12. KT — ypakeHHsI TOHKOI KUIIKH
30inbuIeHi B po3mipax (mpasa — 9,9x6,7x11,6 cm,
JiBa — 6,5x8,7x12 cm). LHlisibHi noKa3HUKH MapeHXiMuU
3HmxeHo — <40 HU. 3 000x cTopiH BU3HAYAIOTHCSH
YTBOPEHHS, 10 31UBAIOThCA MizK c00010

ABJISIE COOOI0 HEOMHOPIIHE YTBOPEHHS DPI3HUX PO3MipiB
i mineHOCTI [13; 14]. BoHa po3BuBaeThes 3 JiMQoinHOT
TKaHWHM IiJCIM30BOTO APy CTIHKM KHIIKIBHHKA, MPO-
pocTae B CIM30BY OOOJIOHKY, YTBOPIOIOYHM BUPA3KH, 1 MOXKE
MIPOHUKATH B cepo3Hy 000i0HKY. JlimMdoinne ypaxeHHs
KHIIKIBHUKA CYNPOBO/DKYETHCS IITUPOKO PO3CTABICHUMH
CKJIQJIKaMH, & TaKOXK BKa3iBKOIO Ha XapakKTEpPHY KapTHHY
«4acTOKOITy» CKJIQJIOK, sIKa BHWHHMKA€ BHACIHIJOK THCKY
30UIBIICHUX CyMDKHEX JTiM(poBy3miB (puc. 12, 13).
BucHoBku. Bucoka iHpOpMaTUBHICTH JO3BOJISIE PEKO-
menayBatd KT ta CKT sk 0CHOBHI METOAW IiarHOCTHUKH
ypaxxeHnX aOmoMiHaNBHHX JiM(OBY3IiB Ta MapeHXiMa-
TO3HUX OpraHiB. Y pa3i BUSBICHHS 30UIbLICHUX JI/BY3IIB
000B’SI3KOBO CJIiJI MMPOBOANTH OIS HPHIIETINX OpraHiB,
TaKMX SK TIEUiHKa, Cele3iHKa Ta IHII, IS BH3HAYCHHS
iXHBOTO pPO3MIpY Ta ULIUIbHOCTI. 3a3BWuail 30inbLICHI
JI/BY3JI PO3TAIIOBYIOTHCS B3/IOBXK BEJIUKUX CYAUH 1 BODIT

4 3 > Puc. 13. Ypa:keHHs TOBCTOI (CJIiMOT) KUIIIKH.
MCYiHKU, CENIe3IHKA Ta HHUPOK. BakIHMBY MiarHOCTHYHY 36inbIenns diMgoBy3IiB Opuski
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inpopmanito KT Hamae i ifd IHIIHX EKCTPaHOAAIBHHUX
nokamizauiit HX3JI, Bxirouatoun HIKT, muiepy, nepuxapn
ta snereHi. KT 3 koHTpacToM TpyaHOI KIIITKH, YepeBHOI
MOPO)KHMHU Ta Majloro Ta3y PEKOMEHAYEThCS B TOEJ-
HauHi 3 [IET-KT mist oniHKY KITIHIYHOT 3aIyICHOCTI pH
FDG-aBinnux (arpecuBHHX) JiMpoMax i K €IUHE Bi3y-
aNbHE 0OCTEXCHHS IpH JTiM(poMax, SKi XapaKTepU3yIOThCS
HU3bkuM mormHaHHIM DI abo ioro BiacytHicTio, KT
3 KOHTPaCTOM TaKOX CIYXXHTh Ui OMiHKH e(peKTHBHOCTI

KJITHIYHA IIPAKTHUKA

JiKyBaHHS. Y pasi IpPOBEAEHHsS IO3UTPOHHO-€MiCiHHOT
tomorpadii (ITET) s BU3HaUEHHS cTaIil MOXKHA 00IHTHCS
0e3 MyHKIIii KICTKOBOTO MO3KY, SIKIIIO JaHi PO CKEIETHY
CHCTEMy Ta KICTKOBHH MO30K B Hopwmi. JlocmimHuItbKa
JIAImapoTOMist 31 CIUTEHEKTOMi€F0 3acTapiia. MeTomonoriasi
9y TIHBICTh Ta crerudignicTs qaaux KT cTaHOBIATH Bax-
JUBHUH acIeKT, 3 YyTIUBICTIO B OIiHII CTaHy abgoMiHaJb-
HUX JiM(OBY3IiB, sika CTaHOBUTH 96%, 1 crienudiyHicTIO,
mo cknagae 92%.
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OcTaHHIMH pOKaMH 3’SIBUIMCH HAYKOBI JOCIIKEHHSI, 110 IPUCBSYEH] MPOTIKaHHIO TPABMaTHYHOI XBOPOOH y MOCTpaXkaanux 3 QIoTyio-
YUM CTETHOM, OJJHAK Y BIIKPUTOMY JOCTYII MU Maike He 3HAHIN poOiT, IPUCBIYCHUX BUBYCHHIO BIUTHBY TIPUYNH Ta MEXaHI3My L€l TpaB-
MU Ha 1epedir TpaBMaTHYHOTO MPOLECY, 110 1 CIIOHYKAJIO HAC 0 BUKOHAHHS L€l po6oTH. JIJis BUKOHAHHS HALIOTO JOCIIKEHHS Hamu 0yio
npoaHasizoBaHo 167 BUMaKiB MONITPAaBMHU 3 MOEIHAHUM TOIIKODKSHHSIM BEPTIIOrOBOT 3aMaiuHy Ta HPOKCUMAJIBHOTO BTy CTErHa, 10
nikyBanuch y KuiBebkiit MichKil KIIHIYHIH JiKapHI IBUKOT MequdHOT JoroMory y nepiox 3 2013 mo 2022 poku. Y nauieHTIB 3 (IoTy0dnM
CTETHOM i TTOJTITPaBMOIO OCHOBHOFO MIPIYUHO0 NoNIKomkeHHs Oyio JATIL, 1o Tpamisiiocs y GiTbIIOCTi Mali€HTiB, 8 BAPOOHHYUH TpaBMaTH3M
OyB OinbLI IpUTAMaHHK MaLieHTaM, 1o nomepin. Cepel MeXaHi3MiB TPaBMH y MALI€HTIB, 110 BIKUJIM, [IEPeBaXKaB NPIMUN yaap, a cepen
TALIEHTIB, 10 TOMEPIIH, — TA{IHHS 3 BUCOTH, OHAK B 000X BUIAJIKAX Y Pe3yJIbTaTi BUCOKOEHEPreTHIHOI TpaBMu. OTprUMaHi JJaHi KOPENo0Th
3 HeIaBHIMU JOCIiKSHHAMH, 0 IPUCBSYEHI TpobiIeMi (IIOTYI0UO0ro CTerHa Ta MOJITPaBMi.

KurouoBi ciioBa: criony4eHa TpaBMa, IepesioM CTErHa Ta Tasa, HOCTPaxiaii, BACOKOCHEPreTHYHa TPaBMa.
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TRAUMOGENESIS OF THE FLOATING HIP IN PATIENTS WITH POLYTRAUMA
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Introduction. Hip and pelvic injuries are one of the main causes of mortality among patients with musculoskeletal injuries. The variety
of pelvic and hip injuries is not only an urgent and complex problem of modern traumatology but also a serious medical and social problem.

The purpose of the present research was to study the influence of the mechanism of occurrence and traumatogenesis of a floating hip in
patients with polytrauma.

Materials and methods. To carry out the present study, we analyzed 167 cases of polytrauma with combined damage to the acetabulum
and the proximal part of the thigh, which were treated at the Kyiv City Clinical Hospital of Emergency Medical Care in the period from 2013
to 2022.

Results. In patients with a floating hip and polytrauma, the main cause of injury was a traffic accident, which occurred in the vast majority
of patients, and work-related injuries were more common in patients who died. Among the mechanisms of injury in the patients who survived,
a direct blow prevailed, and among the patients who died, a fall from a height, but in both cases as a result of high-energy trauma.

Conclusions. The obtained data correlate with recent studies on the floating hip problem and polytrauma.

Key words: combined injury, fracture of hip and pelvis, victims, high-energy trauma.

Beryn. HuHi y ¢BiTi 00TOBOPIOETHCS TUTAHHS BU3HAHHS
TpPaBMaTH3My IJIO0AIBHOIO MAHAEMIEI0, SIKa Ma€ TCHJCH-
IO 70 PO3IIUPEHHS 32 PAXyHOK 301IBIICHHS MOKa3HUKIB
IHBaUTii3aIlil Ta JIeTaIbHOCTI. TSDKKa TpaBMa € «BOUBIICIO
Ne 1» y nmBini30BaHOMY CYCHiNBCTBI, MO3asK BiJ| TPaBM
TMHE TepeBaKHO HaNMOJIOAINA 1 TNpane3faTHa YacTHHA
HaceJeHHs. Y BikoBili rpymi Bix 1 poky 1o 34 pokiB TpaBMa

©I1. B. Tanacienko, C. O. I'yp’es, I. B. KoBanuun, 2024

CTaTTs MOIMMPIOETHCS HAa YMOBAX JTILIEH311 -'

24

BUSIBIISIETHCSI OCHOBHOIO MPUYMHOIO CMEPTi, a cepel Imij-
JITKIB 1 IOHAKIB Ied mokasHuWk nocsrae 80%. Lli mawi
3MyLIyIOTh o4ikyBatu 10 2030 poKy 3HAYHOTO 3pPOCTaHHS
TpaBMaTH3My, MPUYOMY IEPEBaKHO Yy BIKOBIH Tpymi Bij
14 1o 34 pokis [5]. Cepen 0OCHOBHUX NPHYHH JIETAIBHOCTI
ceper Nali€HTiB 3 YIIKOPKEHHSIMH OIIOPHO-PYXOBOTO ara-
pary € TpaBMa CTErHa Ta Ta3a. Pi3HOMaHITHICTH IOIIKO-
JUKEHb Ta3a Ta CTETHA € HE TUIPKU aKTyaJbHOIO Ta CKJIaj-
HOIO TIPOOJIEMOI0 Cy4acHOI TPaBMATOJIOTi], a i CepHO3HOI0
MEMKO-COIliaTbHOI0 Tipobnemoro. 3a qanumu A. Gansslen
et al. (2017), mepeoMu Ta3a i MPOKCHMAIBHOTO BiIILITY
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crerHa Tpamwriotees y 0,8 1o 8,3% Bcix mepenomiB y pasi
nojitpasmu [2].

TepMmiH «IUTaBaroYe CTETHOY» BIEpIe OYB BUKOPUCTAHMUI
y 1992 pomi Liebergall Ta ¥oro koneramu jisi O3HAYCHHS
KOMOIHaIlli HepesioMiB Ta30BOro Kbl abo BEPTIIIOrOBOI
3aIaHA Ta IMCHIATepATFHAX MEPETIOMIB CTETHOBOI KiCTKH,
0 BKITFOYAIOTH MUKy, BEpTIIOT Ta/abo miadi3. Bymo Bumi-
JICHO JIBA THIM, OOWIBAa 3 MEPENIOMOM CTETHOBOI KiCTKU
B [TO€THAHHI 3 TIEPEITOMOM Ta30BOT0 KIS (T A) ab0 mrepe-
JIOMOM BepTIIIOKHOI 3araauau (tun B). YV 1999 pori Muller
Ta Horo criBpobiTHUKY gofamy TUIl C, 10 XapaKTepu3yeThes
MepeioMaMy  Ta30BOTO KiNblls, BEPTIIOTOBOI 3alaJiHU Ta
CTETHOBOI KICTKHM, a TaKOX YepPEe3BHPOCTKOBUMH IIEpPEJio-
MaMH CTErHOBOi KicTKH. Cepe; IPUYHH JIeTaIbHUX HACIIIKIB
y TAI€HTIB 3 MepesioMaMy Ta3y Ha TEepIIOMY MICIIi repely-
Ba€ MacHBHA KPOBOBTPATA Ta TPABMATHYHUI MIOK. Y MI3HIIII
TEPMIHH JIO CMEPTETEHUX HACTIIIKIB IPU3BOMIATH TaKi YCKIIa -
HEHHS, SK CEICUC, THEBMOHIS, IOJiOpraHHa HETOCTATHICTh
[7]. W. He et al. (2023) Bka3ye, 10 HasBHICTh TPAaBMaTUIHOTO
[IOKYy Ta TOCTPOi MACHBHOI KPOBOBTPATH CIOCTEPIracThCst
y 40—100% marieHTiB 3 MO€THAHOIO TPABMOIO Ta3a Ta CTETHA,
came I1i CHHIIPOMH € OCHOBHOIO IPHYMHOIO CMEPTi, 0COOIMBO
y mepiry 100y Mmiciisi OTPUMAHHS MOMITPaBMH [5].

OcTaHHIMH POKaMH 3’SIBIJIMCh HAYKOBi JOCIIKECHHS,
IO TPHCBSYEHI MPOTIKAHHIO TPaBMAaTHYHOI XBOpPOOU
y THOCTPaXAATIKX 3 (QIOTYIOUUM CTETHOM, OJHAK Y BiIKPH-
TOMY JOCTYIIi MU Maii)Ke He 3HAWIUIN POOIT, MPUCBSIUCHUX
BHUBYCHHIO BIUIMBY NPUYHMH Ta MEXaHI3MYy L€l TpaBMH Ha
nepedir TpaBMaTUYHOTO IPOILIECY, 10 i CIIOHYKaJIO HAaC JI0
BHUKOHAHHS 1Ii€1 poOOTH.

MeTa HANIOTO MOCHIHKECHHS — BUBYUTH BILIHB MeEXa-
HI3My BHHUKHEHHS Ta TPaBMOTeHe3y (IOTyro4oro crerHa
Y MaLi€HTIB 3 MOJITPAaBMOIO.

Marepiaiu i meroau. J{oCHiIKeHHS TPOBOIIIINCH
i3 JOTPUMaHHIM TOJIOKEHb 1 TPUHIUMIB [ enbciHChKOT
JeKJIapalii o0 J0CTIHKEHb, 10 SIKHX 3aTy4aloTh JHOICH.
Jlns BUKOHaHHS HAIOTO AOCIHIIKEHHS HaMu Oylio mpo-
aHaji3oBaHo 167 BUMAAKIB TOJITPAaBMU 3 IOEJHAHUM
MOLIKO/PKEHHSIM BEPTIIIOTOBOI 3allaInHA Ta IPOKCHMAaIIb-
HOTO BIUIUTY CTETrHa, WO JiKyBajuch y KHiBChKil MichbKiit
KIIHIYHIN JTiKapHi MBUIKOI MEIMYHOI TOTIOMOTH Y TIEPiof
3 2013 mo 2022 poku. JInst SKICHOTO aHaIi3y (aKTHIHOTO
Marepiary TOCIHiIKeHHS MU MOIUTIINA HOTO Ha JIBi paHIIo-
Mi3oBaHi rpynu. Jlo mepmoi rpymm yBiinum 111 marien-
TiB, sIKi BIAMOBIiNANH KPUTEPiSM BKIIOYCHHS IO HAIIOTO
JIOCTIKSHHS Ta JIKyBaHHS SKHUX 3aKiHYMJIOCH BHITYXKaH-
HAM. Y BiIHOCHOMY 3Ha4eHHI aOCOJIOTHOTO TOKa3HHKA
MAIi€HTH MEePUIOT IPYIH CTAaHOBWIN 66,5% BiJI 3araipHOTO
MacHBY A0CTiKeHHs. YoI0BIKIB y mepiriii rpymi oys10 79
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(71,2%), a xiHok — 32 (28,8%). CepenHiil Bik HaLieHTIB
rpynu craHoBuB 43,6+9,7 poxy. Jlo apyroi rpynu BigHe-
CeHi 56 mali€eHTiB, 10 BiAMOBI AN KPUTEPISM BKITIOUEHHS
JIO HAILIOTO JOCII/DKEHHSI Ta JIIKYBaHHS SKUX 3aKIHYMIOCh
JIeTAIbHUM DPEe3yNbTaToM. Y BiJIHOCHOMY 3Ha4eHHi a0co-
JIFOTHOTO TIOKa3HWKA Mali€HTH HEpIIOoi I'PYMH CTaHOBHIN
33,5% Bim 3arampHOTO MacWBY IOCIHiIKeHHS. YOIOBIKiB
y nepiit rpymi Oyno 38 (67,8%), a xinok — 18 (32,2%).
CepenHiii Bik marieHTiB rpymu craHoBus 47,0+10,5 poxy.

CraructinyHa 00poOKa MPOBOAMIIACH 33 JOIIOMOTOIO
HellapaMeTPUYHOI METOAUKH. 3 Oy Ha YHCENbHICTH
O3HAK, 1[0 aHATI3YIOThCS, Ta HEOOXIAHICTh 3a0€3MEeUCHHS
OTHOMAHITHOCTI PE3YJIbTATUBHUX IOKA3HUKIB IS 31M-
CHEHHsI KOPEKTHOTO MOPIBHSHHS Hamu OyJia BHOpaHa MeTo-
JIKa oOpaxyBaHHA Koe(illieHTa MOJIXOPUYHOTO MOKa3-
HHKa 3B’513KY, 10 3arpornonosana K. [Tipconom.

Pesyabrarn. CyuacHuid anaiiz mpoOieMu (uoTyrouHx
VIIKODKEHb CTE€THAa Y MOCTPKIAINX 3 IOMICHCTEMHUMH
Ta TOJIOPraHHMMH IOIIKO/DKCHHSAMH, 3TiHO 3 BHMOTaMH
JIOKa30BOi MEIUIMHN, HEMOKIIMBUI O¢3 BHBUYCHHS KJIHIKO-
eMiZeMIONIOTIYHOl  XapaKTepUCTHKA SBUINA. BrsHavaroun
JIesIKi XapaKTepPUCTHKH KITiHIKO-EMiIeMiONOTiYHOl CTPYKTypH
Y IOCTPaXKIAINX 3 OJITPAaBMOIO, TaKi SK BiK, CTaTeBi O3HAKH,
00CTaBMHH BUHUKHEHHS TPaBMH, MH MAa€MO 3MOT'Y YiTKO 1 Hay-
KOBO OOIPYHTOBAHO TOBOPHTH IIPO iX BILIMB Ha PO3BUTOK TPAB-
MaTUYHOTO Tpolecy. BUBUEHHS TpaBMOTEHE3y y MOCTPak-
JuX 3 (IOTYIOYMM CTETHOM Ta TMOJITPaBMOIO TaKOX OyJIo
MPIOPUTETHOIO IIJITIO, BPAXOBYIOYM HOTO BIUIMB Ha PO3BHTOK
1€l maToyorii. AHaNi3 MPUYMH MONIKODKCHHS (IIOTYIOYOrO
CTEerHa y MAIli€HTIB 3 MONITPABMOIO HABEJICHO y Ta0MmIli 1.

Sk mokazaB aHami3 Tabmumi 1, HaifgacTire MPUINHOIO
TpaBMu ¢uotyrodoro crerra € JTIL. V nepmriit rpymi ATIT
SK MPUYMHA TPaBMH Oyllo BUSIBIEHO Yy 69,4% mariieHTiB.
Came i MamieHTH MOCIANN TepIIe PaHToOBE MICIE y pO3-
mozini. Cepen MOMepIuX TAIi€HTIB 3 TAKHM TIOIIKOKEH-
msaMm JTII sk npuyuHa TPAaBMH BHSIBIISUTUCH I YaCTile —
y 75,0% narieHTiB. Y paHroBoMy po3mojisii BOHU MOCIIaIN
nepuie panroe Mmicne. Ha npyromy paHroBomy Micii
y HepuIii Tpyrmi —TainieHT 3 mo0yToBoto TpaBMmoro. Cepen
MALi€HTIB MEPILoi IPYNH L IPUYKHA Tpamsiiack y 17,1%
BUITQ/IKIB. Y TPyTIi MOMEPINX MAL€HTIB 3 (JIOTYIOUUM CTeT-
HOM 100yTOBa TpaBMa Tparusiiach y 2,4 pasa pinie — Jiimie
7,1% BHUIAJIKIB i TOCiaIa TPETE PAHTOBE MICIIE Y PO3IOILII.

Ha TtperpoMy paHroBOMYy Micmi y mepmiiid rpym —
NalieHTH 3 BYIMYHUM TpaBMarm3MoM. Lleit Bun mpuumn
TpaBMH TpamuisiBesi y 5,4% mamieHTiB mepiioi rpymnu.
Cepen marieHTiB APyroi Py [ NPUYWHA TPABMYBAHHS
He BUsBISUIACh. Y 4,5% malieHTIB mepuioi rpynu Kpumi-
HallbHa TpaBMma Oylia MPUYMHOK (IOTYIOUOTO CTETHA Ta

Tabmuus 1

lHTeraJ’leHﬁ aHaJi3 p03l'[0)li.]'ly MacCvBY BUBYCHHSA 32 O3HAKOI0 TPaAaBMaTU3MY

Bun TpapMaTHIMY I rpyna II rpyna 3aran. macus
aoc. % Ri ao0c. % Ri aoc. % Ri
Bymuunnit 6 5,4 3 — — — 6 3,6 4
BupobHuumit 3 2,7 5 9 16,1 2 12 7,2 3
JTIT 77 69,4 1 42 75,0 1 119 71,3 1
[ToGyToBwMiI 19 17,1 2 4 7,1 3 23 13,8 2
KpuminansHuii 5 4.5 4 1 1,8 4 6 3,6 4
Komb6inoBanuii 1 0,9 6 - - - 1 0,6 5
3araiioMm 111 100,0 — 56 100,0 - 167 100,0 -
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nonitpaBmu. Lli namieHTy y mepuniid rpymi Hociaiu 4er-
BEPTE PAHTOBE Micile. Y MacHBi OMEPIHX, SIKi epeOyBain
y OpyTii rpymi, Taka NpU4nHa TpaBMH BUsBIsuIach y 1,8%
BunajkiB. Came 1 Mali€HTH MOCIJaId OCTaHHE YETBEPTE
paHrose Mmicue. BupoOHM4Mii TpaBMarusMm € HPUYUHOIO
¢oTyrodoro crersa y pasi noiirpasMu y 2,7% mamieHTiB
nepmroi rpynu. Y paHroBOMY PO3IOALUI TPy BOHHM Ha
I’ SITOMY Micti. Y IpyTidd TPyIl HamieHTiB 3 BUPOOHUINM
TpaBMaTu3MoM Oyio BusiBieHO y 16,1% Bumankis. Cepen
TIAIIEHTIB APYTOi TPYIH I8 IPUYMHA TPaBMH OyJia Ha Jpy-
roMy paHroBoMy Micui. Bapro 3ayBakuTH, 110 BHPOOHH-
YU TpaBMaTHU3M Cepe]] IOMEPJINX MAIIEHTIB 3 (QIOTYHOYHM
CTETHOM Ta IOJIITPaBMOIO TPAILISIBCS Maike y 6 pasiB yac-
TIIIe HIX CepeJl MAI[IEHTIB, SKi OTY)KaJIH, 3 TAKOO XK TPaB-
Moto. Haiipigme y mepmiiéi rpyni TparusuIMCh HalieHTH
3 KOMOIHOBaHUMHM NpPHYMHAMU TpaBMH. Taka KOMOiHaIis
Oyrna BusiBJIeHa y | malieHTa nepIoi rpyIu, o CTaHOBHIJIO
0,9% macuBy rpynu. Y paHroBoMy pO3HOALTI TaKi Imarfi-
€HTH T10CIJaJIi OCTaHHE LIOCTE PAHTOBE MicLe L€l rpyIH.

Po3paxyHKOBI TIOKa3HWKH MOJIXOPHYHOTO aHAII3Y
BKa3aJM Ha BIUIMB IPHYMHH TPABMHU Ha Hepedir TpaBMa-
THYHOro mnpouecy. [Ioka3sHUK B3a€MHOTO CHONYYEHHS (2
0,0815, momixopuynmnii moka3zHUK 3B’s3Ky — C 0,2745,
a kputepiii BiporigaocTi Ilipcona — 13,6105. SIk moka3zas
aHaJi3 HaBEJCHUX JIAaHWUX, MIXK O3HAKOIO NMPUYHMHA TPABMU
Ta nepediroM TpaBMaTHYHOTO MPOIECY Y Pe3yabTaTUBHUX
rpynax € npsMHHA TO3UTHBHHM, IIOMIPHOI CHIIM 3B’SI30K,
a BKa3aHi IOJIOKEHHS [1epeOyBaroTh y MexXax HoJIsl Biporij-
HocTi (% 13,61 > ¥*st 11,1) (p<0.05).

[Ile omauM BaxIUBUM (aKTOPOM, IO Ma€ BIUIMB Ha
nepedir TpaBMaTHYHOTO IPOLECY, € MEXaHi3M TpaBMy-
BaHHs. OYEBUIHO, IO y TaKOI TSUKKOT TPaBMH, K (IIoTy-
[0Y€ CTETHO, y MAIi€HTIB 3 TOJITPaBMOIO MOXIIUBI pi3HI
MEXaHI3MH TpPaBMH, BPAaXOBYIOUH BHCOKOCHEPIeTHYHICTbH
CHJI, IO NPU3BOAATH O CYKYIIHOTO IIEpeJIoMYy SIK KiCTOK
Tasy, Tak i cTerHa. Y cydyacHii JliTepaTypi HeMa€ OHO3HAY-
HOI JYMKH IIO0 NMPHYHUH [BOTO MOMmKomKeHHS [8]. Came
TOMY MH BB@KAJIH 32 HEOOXiTHE Ta JOIJIbHE BU3HAYUTU
MIPUYMHY TOMIKO/KEHHs ()JIOTYIOUOTO CTETHA Y TMaIli€HTIB
3 noJliTpaBMoro. Pe3ynbrary aHanizy HaBeneHi y Ta0mui 2.

AHaui3 mapaMeTpiB TaOmui 2 BKa3aB Ha JEsKi OCO-
6mmBocti posnoxiny. Tak, y mepmiii rpymi HaiOinblne
OyJ10 MAIi€HTIB 3 MPUYMHOIO TPaBMU IpsAMuUi yaap. Takuit
MEXaHi3M TpaBMyBaHHs crioctepirascs y 59,4% moctpax-
JAINX MacHBY TPyNH. Y PAHTOBOMY PO3IIONLUTI TaKi Marli-
€HTH TIOCiaNy rmepme micme. Y Apyrii rpymi meid mexa-
Hi3M TPaBMH TPAIUIABCS OB HIX YIBIYi pijie, depes mo
y PAaHrOBOMY PO3IOILTI MOCIAATH APYTe PAHTOBE MICIIE.

Ha npyromy paHroBomy Mmiciii cepej MaiieHTiB mepIol
IpYIH BHSBISJIOCH TAJIHHS 3 BUCOTH K MEXaHi3M TpaB-

myBaHHs1. Lle Oyno BusieiaeHo y 34,2% nauieHTiB nepioi
rpynu. OiHaK cepe]] NalieHTIB APYroi rPyIH el MexaHi3m
TpaBMH TparusiBes y 62,5% Bunankis i 3aiiMaB Jigupyrodi
panroBi no3uuii. IIopiBHSHO 3 MEPILIOIO I'PYIIOI0 Pi3HUIA
craHoBmia 28,3%, 1 BCTAaHOBIIIOBAJIO caMme Iiel MeXaHi3M
TpaBMH SIK OCHOBHHMIl cepesl Nali€HTiB Jpyroi TIpymu.
Cepen iHIIMX MeXaHI3MIB TpaBMH B 000X Tpyrax criocre-
PEKEHHS TOCHTh PIJKO TPAIUIJIOCh CTUCHEHHS SIK MeXa-
Hi3M TpaBMHU. OHAK SKIIO y MEPIIiii TPyl TaKUX TAIli€H-
TiB Oyno 2,7% 1 BOHM IOCIZaIM TPETE PAHTOBE MICIE, TO
y Ipyriif rpyni Takux mauieHTiB Oyno nume 1,8% i BoHH
HOCilaJI OCTaHHE IIOCTE PAHTOBE MicCIe.

KomOiHOBaHuMiT MexaHI3M TpaBMyBaHHS IOCiIaB 4erT-
BEpTE paHroBe Miclie y 000X rpymax. OHaK SKIIO y mep-
Wi rpymni Takux naniedTiB Oyno 1,8%, To y mpyriit rpymi
piBHO yTpuyi Oinbmie i BOHM cHocrepiraiuchk y 5,4%
BunajkiB. Haiipinme B 000X rpynax TpamsuIich MalieHTH
3 HEBIJJOMUM MEXaHI3MOM TpaBMHU. Y TpyYIIi IOMEpPINX Iie
BUSIBJSUTOCH Y/BIUi YacTiIIe.

Po3paxyHKOBI TIOKa3HUKH MOJIXOPHUYHOTO aHAIi3y
BKa3aJll Ha BIUIMB MEXaHI3My TpaBMH Ha Iepedir Tpas-
MaTtugHoro mpouecy. IIoka3HUK B3a€MHOTO CIIONYYEHHS
¢2 0,1281, momixopuuHmii moka3Huk 3B’ 3Ky — C 0,3307,
a kputepiit BiporigHocrti Ilipcona — 21,3927, Sk moka3zas
aHaJIi3 HaBEeJCHUX JaHHUX, MK O3HAKOIO IPUYMHA TPABMH
Ta nepediroM TpaBMaTHYHOTO MPOLECY Y Pe3yJIbTaTUBHUX
rpynax € npsMHii TO3UTHBHUN, BUPKEHHUH 3B 530K, a BKa-
3aHi MOJIOKEHHS NepeOyBaroTh y MeXax I0JIsl BIpOTiTHOCTI
(> 21,39 > st 9,5) (p<0.05).

O0roBopenns. JleTabHICTD y pasi CHOTydYeHOI TPaBMH
Ta3a Ta crerHa Moxe fnocsrata 70—85%. IlamienTty, mo mepe-
HECITN TPaBMy, CIIOJIydeHy TpaBMy Ta3a Ta CTerHa, y 52—65%
CTaIOTh HBANIZaMH Yepe3 HasBHI OPTOICIIMYHI TOPYIICHHS
BHACIIZIOK HENPABIIFHO KOHCONIOBAaHHX TIEPENIOMIB CTETHA
Ta Ta3a, 30KpeMa BEPTIIOTOBOI 3aMalnHU, HEBPOJIOTTYHUM Ta
iH(peKIiHHIM ycKIaaHeHHAM. Cepen IPIYMH TSHKKOT TPaBMH
KyJIBLIOBOrO Cymio0a Haifvyacrime nasuBatoth J[TII. 3a
nannmMu AAHA Selim etal. (2020), pr4HHOO THKKUX HOIIKO-
JUKEHb Ta3a, YCKJIQJHEHUX TepelioMaMu cTerHa, y 47-66%
Bunajxis € JTII, y 15-18% — kararpaBma, 7-9% — BHpoO-
HHMYa TPaBMa 1 pelra — I1e pebcoBa TpasMa [9]. ¥V Hamomy
JOCHIDKEHHI MM OTPUMANM aHAJOTIYHI JlaHI y MAIli€HTIB
3 (pIOTYIOYMM CTETHOM 3 PEe3YJIBTaTOM JIIKYBAHHS OJLy>KaHHS.
JTII six npuunHa 1iel TpaBMu Oyna BusiBieHa y 69,4% marii-
€HTiB, MmO Bkwm. OQHAK cepel MamieHTiB 3 (roTyrounm
CTErHOM 3 pe3yibTaTtoM JieTanbHui Bunanok JITII sk mpu-
4yuHa TpaBMu Oyna y 75,0% Bumagkis. J. Riemenschneider
et al. (2022) cepen mpuuYMH TpaBM CTETHA Ta BEPTIIOrOBOT
sanaguan JITTI mocsrae 69,7%, a kararpaBma, MOCiIArO4d
npyre micue, — 20,9% Bunanxis [7]. Mu, sk 1 esiki aBTopH,

Tabmuusg 2

AHaJIi3 po3nogiay MacuBy J0CHiIKeHHS 32 03HAKOIO MeXaHi3My TPaBMH

. Iepma rpyna Jpyra rpyna 3aranbHuii MacuB

Mexauism Tpasyn aGe. % Ri abe. % Ri | aéc. % Ri
MaxinHs 38 34,2 2 35 62,5 1 73 43,7 2
[Ipsmuii ynap 66 59,4 1 15 26,8 2 81 48,5 1
CTHCHEHHS 3 2,7 3 1 1,8 6 4 2,4 4
Komb6inoBanwmii 2 1,8 4 3 5.4 4 5 3,0 3
Hesigomo 2 1,8 4 2 3,6 5 4 2,4 5
3arajnom 111 100,0 - 56 100,0 - 167 100,0 -
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BB)KAEMO, 1[0 NEPEJIOMH BEPTJIIOrOBOI 3allaJHK 1 CTerHa
HaJIeKaTh JI0 TSDKKOI TPaBMHU 1 MOXKYTh BUHUKATH BUKITIOYHO
BiJI BUCOKOSHEPIeTHYHHX pyiHyrounx ¢akropis [1; 7]. Hanry
nyMky He pozaursie Y. Kalbas et al. (2023), siki Bka3ytoTb, 110
cepell TMallieHTiB MOJIOAIIMX BIKOBHX TPYH BHCOKOEHEpre-
THYHI MeXaHI3MH TpaBMH Oyiu BusiBieHi y 81,5% BUnazkis.
ABTOpPH BiI3HAYAIOTH HASIBHICTH IBOX ITIKIB Y PO3IOILTI ITepe-
JIOMIB BEPTIIIOTOBOI 3alla[JiHA Ta CTETHA: MEPLIM K MpH-
masiaB Ha BikoBy Kareropito 20—40 pokiB i OyB pe3yibraroMm
BHCOKOEHEPTETHYHOI TPaBMH, a IAPYTHH MK CHOCTepiraBcs
cepell MamieHTiB BikoBoi Kareropii Oureme 60 pokiB i OyB
PE3yABTaTOM HU3BbKOSHEPTETUYHHX YVIIKOIKEHb [6].

Cepen MexaHI3MIB TpaBMH HAWJaCTIIlIE 1€ TOITPaBMA,
1o BuHKKINA B pesynbrari JITI1, mo BusHadaetsest y 44—-78%
punaakie. Y 30-70% BuMaaKiB NPUYHNHOK TOJITPABMU
3 HasBHUM (JIOTYIOYUM CTETHOM € TAJIiHHS 3 BHCOTH, IPH-
4yomy, 3a janumu V. Giordano et al. (2023), came 1151 mpuarHa
€ TIPEBAITIOIOYOI0 Cepel TMAIEHTIB, MI0 OTPHMAJH ITOIIKO-
mkeHHs B 1 C [3]. [lesiki aBTOpH 3yCTpivalIH IF0 TPaBMy y Ipo-
(eciliHIX KOKEIB Ta IHIMX CHOPTCMEHIB, MISUTHHICTH SKHX
IIOB’s3aHa 3 BHICOTOIO, HampHKiaz mapkyp [8]. Y nHamomy
JIOCIIKEHHI TIpAMHUKA yhap OyB TIPEBAJFOIOYMM MeEXaHi3-
MOM TPaBMH Cepe/l TAIiEHTIB, IO BIKWIK. BiH BU3HA9aBCS
y 59,4% mnartieHTiB, mo BIWKWIN. Bapro 3ayBaxkuTH, 110
y 76,7% nalieHTiB I1i€l TPyNy BH3HAYAIOCH MMOIIKOIKECHHS
Ty A. Cepeq Mali€HTIB 3 JICTAIBHUM BHIAAKOM y 62,5%
TIali€HTIB MEXaH13MOM TpaBMH OyJ10 1aiiHHs 3 BUcOTH. Hami
JIaHi KOPEJTIOIOTh 3 [IUM JOCIIKEHHSIM.

Y. Yang et al. (2023) noBigOMJISIIOTH TPO /IBI OCHOBHI
Moziesli TpaBMH (IIOTYIOUOTO CTETHA Y pasi IONITpaBMHU
3aJISKHO BiJI MEXaHI3My TpaBMH: TPaBMa 3aIHBOTO THITY
Ta TpaBMa IIeHTpaibHOro Tumy. [lepumii BUsBIABCS mepe-

KJITHIYHA IIPAKTHUKA

Ba)KHO CEPeJl MaCaKUPIiB Ha MEPSIHBOMY CHIIHHI, 110 Oy/10
31e01IBLIOr0 BUKIIMKAHO CHIIOKO yIapy («YIIKO/DKEHHS IPH-
JIaJI0BO1 MaHeli») MO KOJiHYy Yepe3 CTErHOBY KICTKY, Iepe-
HEeCceHy Ha 3a/iHi eJIeMEHTH KyJbIIOBOi 3amaanHu. TpaBma
LEHTPAJILHOTO THILY TPAIUIIETHCS MEPEeBaKHO cepel| marli-
€HTIB, SKI BIAJH 3 BUCOTH, a0O IIIIOXOMIB, SIKUX 30MJa
MallyHa, 0 OYyJI0 CIPUYNHEHO TOJIOBHUM YHHOM OOKOBOIO
CHJIOI0 yIapy B IUIIHKY BepTiora («iarepajgbHa yaapHa
TpaBMay) Yepe3 TOJIOBKY CTETHOBOI KiCTKH, TIEpEHECEHY Ha
crerao [10]. ¥V iHmoMy HOCHiIKeHHI HaNIOMIMPEHINM
MEXaHI3MOM TpaBMH Oyna IOPOKHBO-TPAHCIIOPTHA IIPH-
roza, MOTiM majgiHHA 3 BHUCOTH. IInmaBatoua TpaBMma cTerHa
Ty A craHoBwia Onu3bko 65%. ABTOMOOLUIBHI aBapil
3 BUCOKOIO €HEPTi€l0 YacTo MOB’s3aHi 31 CKIIaJHUMH Hepe-
JIOMaMH Ta BUBHXaMH JIOBI'MX KIiCTOK i Ta3a. 30BHIIIHI CHIIH,
IO JiFOTh Ha BEJIWKHH BEPTIIOL, MEPEAAlOTHCS B3IOBXK OCi
IMIMIKKA CTETHOBOI KiCTKH, BUKJIMKAIOYH MIEPETIOM BEPTIIIOXK-
HOI 3amaJuHH, a MPOJOBKEHHS LUX CHJI BHKJIHMKA€E OHO-
YacHUI TIepesioM IIUHKH cTerHoBol Kictku [4]. Li TpaBmu
BHUMAraroTh IIBUIKOTO Ta HEBIKJIQ[HOTO JIIKYBaHHS.

Bucnosku:

1. Y namieHTiB 3 GIOTYIOYHM CTETHOM 1 MOJITPAaBMOIO
OCHOBHOIO PHUYHHOIO nomkokenHs oyna JATII, mo Tpa-
IJISUIOCH Y OIBIIOCTI MAali€HTiB, a BUPOOHUYNH TpaBMa-
TU3M OyB OUIBII MPUTAMAHHHUI MAI[IEHTaM, 10 TTOMEPJIH.

2. Cepen MexaHI3MIB TpaBMH Yy MAalli€HTIB, IO
BWDKWIIH, TIEpPEBaXKaB MPSMUH yaap, a cepesi MalieHTiB, 110
MOMEpIH, — MaJiHHSA 3 BHCOTH, OJHAK B 000X BHIJKax
y pe3yJabTari BACOKOCHEPIeTHYHOT TPaBMH.

3. OrpumaHi HaHI KOPEITIOIOTh 3 HENABHIMH JTOCIi-
JOKEHHSIMH, IO TPHCBIYCHI MPoOIeMi (IOTYI0YOTro CTEerHa
Ta TONITPABMI.
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LEHTPAJIBHA ABIOTPO®ISI CITKIBKH IITAPTAPITA.
KOMILIEKCHUM NIIXIJ 1O AM®EPEHIINHOI JIATHOCTHKH

Opecpkuil HaLlIOHATBFHAN METUIHIH yHiBepcuTeT, Onmeca, Yipaina
YK 617.7-002-002.16

H. B. KonoBauoa, C. M. €nimesa, 3. E. /IbauxoBa, A. A. Tepemenko, M. O. HoBikoBa

IEHTPAJIbHA ABIOTPO®ISI CITKIBKH IITAPTAPATA. KOMIUIEKCHMI MIAXIA 10 JAU®EPEHIIAHOI
JIATHOCTHKH

O0ecvkuti HayioHanbHull Meduynuil yHigepcumem, Qdeca, Ykpaina

MaxymsipHa nerexepatis Llltaprapara € HalIOIIKPEHIIIOO CIIAAKOBOIO MAKY/ISPHOIO AUCTPOGi€ro K Y JOPOCIHX, TaK 1 y AiTeH i3 moum-
penictio 1 Ha 8000—-10000.

[poBeneHo OLIHKY pe3yNbTaTiB KOMILIEKCHOTO MiAXOMY 10 AU epeHIiHHOI JiarHOCTHKH [eHTpalibHOI abiorpodii citkiBku Llltaprapara.
O6crexeno 9 xsopux (18 oueit) Ha xBopoOy LlTaprapara 3aransHonpuitaaTuMu Metogamu ta OKT.

[Mouarox XxBopoOM B OLIBLI Mi3HEOMY Billi 3 MOSIBH JKOBTO INIIMHUCTHX (DOKYCIB, 0 SIKMX Ii3HiIIe MPHEJHYIOTHCS SBHIA MaKyJIoaTil,
€ xapaxkTepHIMH 1151 XBopobu [taprapara. Xapaxrepaumu OKT-03HakaMu € BUpa)keHe IOTOHILIEHHS CITKIBKH Y GoBea, GoBeoi, 1110 3yMOoB-
JICHO BiJICYTHICTIO (Bi3yatizawil CTpyKTYpH) 30BHIIIHBOTO SASPHOTO LIAPY, CETMEHTIB (POTOPELEHITOPIB i3 30HOIO ENINCOi/iB, 30BHIIIHBOT MEK-
oBoi MmeMOpanu. JloninsHuM € BukopucranHs Pecsera Ta Hytpod dopre 3 MeToro crabimizanii 30poBux (yHKIIH.

Kurouosi cioBa: xBopo6a Llraprapara, OKT, Pecera® ®opre, Hyrpod® Dopre.

UDC 617.7-002-002.16

N. V. Konovalova, S. M. Yepisheva, Z. E. Diachkova, A. A. Tereshchenko, M. A. Novikova

STARGARDT’S CENTRAL ABIOTROPHY OF THE RETINA. A COMPREHENSIVE APPROACH TO
DIFFERENTIAL DIAGNOSIS

Odesa National Medical University, Odesa, Ukraine

Stargardt macular degeneration is the most common inherited macular dystrophy in both adults and children, with an incidence of 1 in
8.000-10.000.

The purpose of the study is to evaluate the results of a comprehensive approach to the differential diagnosis of Stargardt’s central
abiotrophy of the retina.

Materials and methods. 9 patients (18 eyes) were examined for Stargardt’s disease via generally accepted methods, OCT.

Research results. The onset of the disease at a later age, with the appearance of yellow-spotted foci, which are later joined by the
phenomena of maculopathy, are characteristic of Stargardt’s disease. Characteristic OCT signs are pronounced thinning of the retina in
the fovea, foveola, due to the absence (visualization of the structure) of the outer nuclear layer, segments of photoreceptors with a zone
of ellipsoids, and the outer boundary membrane. According to OCT data, the parameters of the area of the absence of visualization of the
structure of the outer nuclear layer, segments of photoreceptors with a zone of ellipsoids. The outer boundary membrane (24114218 um and
23574131 um, respectively) and the area beyond which all the structures of the outer layers of the retina are restored.

Conclusions

1. The range of necessary clinical research methods allows determining the exact clinical and genetic form of central retinal abiotrophy.
The onset of the disease at a later age, with the appearance of yellow-spotted foci, which are later joined by the phenomena of maculopathy,
are characteristic of Stargardt’s disease.

2. A comprehensive analysis of the examination of patients made it possible to develop criteria for the early differential diagnosis of
Stargardt’s disease based on OCT data. Characteristic OCT signs are pronounced thinning of the retina in the fovea, foveola, due to the
absence (visualization of the structure) of the outer nuclear layer, segments of photoreceptors with a zone of ellipsoids, and the outer boundary
membrane.

3. To preserve visual functions and slow down the progression of the disease, it is advisable to use Resvega® Forte and Nutrof® Forte 1
time a day for 6 months, taking into account the significant thinning of the photoreceptor layer.

Key words: Stargardt’s disease, OKT, Resvega® Forte, Nutrof® Forte.

Beryn. OcranHiMEH pOKaMu 3aXBOPIOBAHHS CITKIBKH, BEPTAlOTh BEJMKY yBary o()TajbMOJIOTIB SIK OJHA 3 Haii-
1 30Kpema CIIaIkoBa MaToJIOTisl MAKy/ISIPHOT AUISTHKY, IPU-  YacTIIIUX TPUYMH IHBAJIIHOCTI 0 30py. MakyisipHa aere-
Hepauiss [lltaprapara € HaHNOIIMPEHINIOW CMaJKOBOO

. . MaKyJISIPHOIO TUCTPO(DI€I0 K Y TOPOCIUX, TaK 1 y AiTeH i3
©H.B. Konosaniosa, C. M. €niiesa, 3. E. Jpstrosa, 1a it., 2024 nomupenictio 1 Ha 8000—10000. XapakTepu3yeThes BO-

) CTOPOHHBOIO MPOrPECYIOY0I0 BTPATOIO LIEHTPAILHOTO 30py
CrarTsi NOLIMPIOETHCS HA YMOBAX JIiLICH3I1 BY
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Ta CyOpeTHHAJIIbHUM BIAKJIAQJIEHHSAM JINOQYCUUHO TMOMIi-
onux pedoBuH [1; 2; 3; 4; 5; 6; 7]. Mae ayrocomHO-petie-
CHBHHI THII yCHaJIKyBaHHs, ITOB’3aHUH 13 XBOPOOOTBOP-
HumH myTtanismu B [en ABCA4 [8; 9; 10; 11; 12].

XapaxTepHi MpoOJIeMH 3HW)KEHHS [IEHTPaJIBHOTO 30pY:
300pa)xeHHs pO3MHUTE, CIIOTBOPEHE, 3 XapaKTEPHOIO MaKy-
TApHOIO arpodiero Ta >KOBTO-OUTUME IMTKAMH HA PiBHI
mirMeHTHOro emitenito (3a manmMu OKT) ciTkiBku Ha
3agapoMy Tomroci [13; 14]. O3naku OKT y pasi xBopoOu
[HTaprapara BKIIOYAIOTh ONTHYHO MOPOXKHIO IIUTHHY
B SAMIIl Yy TALi€HTIB i3 MaKyJIOMATi€l0 «OMYadoro OKay,
rineppedIeKCHBHY 30BHIIIHIO 00OMEXYBalbHy MEMOpaHy,
IPYKI TKAHWHHM CITKIBKH Yepe3 po3puBu MeMOpanu bpyxa
i XopioiganpHUX KaBepH [15].

€ nBa ocHoBHUMX Tunu xBopoOu Llrtaprapara: 1 Tum
FOBCHIJIbHA CIAJIKOBA MAKYJIOTUCTPO(Dis CIOCTEPIraeThes
y aitei BikoM 6—12 pokiB. CKym4eHHs B IIEHTpPi KOpUYHE-
BOTO IITMEHTY, OTOYCHOTO JIITHKAMH TilepAeirMeHTaIlii,
KJIiHIYHAa KapTHHA Haraaye «Ouwdaue oko». DAL BusBIsie
«3aKiH4eH1» ne(eKTH MIrMEHTHOTO CITEeNil0 CITKIBKH Ta
«TEeMHI» NUISTHKH CYOWHHOI OOOJOHKH, SIKi HE IPOITyCKa-
0Tk Quoopectieid. BincyTHiCTs Quoopecreiny B Maky-
JIAPHIHN MINSHIT HA3UBAIOTh «MOBYA3HOIO XOPEOITIEI0N.

XBopoba Illtaprapara II tuny. Ha ounoMy aHi MHO-
JKMHHI Ta MOLIMPEH] 3MIHH y BUIVISII YKOBTYBATO-01TyBaTHX
KPAIoK i CMYT, III0 CTBOPIOIOTH BUIJISI/L )KOBTO IUISIMHCTOTO
ouyrHoro nHa. Kaptuna @AD" Takok: TUISTHKH 3 Tinepdiroo-
PECLEHIIIEI0 CTAIOTh Io(II00peCIeHTHUMH, aTpodis Iir-
MEHTHOTO emiTeniro [16].

Harenep ne icHye edexTrBHOI Tepamii xBopoou Ll Tap-
rapara. st 30epekeHHs] TOCTPOTH 30py MH 3BEPHYIH
yBary Ha PecBera® ®opre Tta Hyrpod® Dopre. Kom-
moreHTH Gopmyan AREDS moBenn cBoio e(heKTHBHICTH
y MEHEDKMEHTI BIKOBOI JeTeHeparii, TOBEICHO 3MEHIITY-
0T PHU3HK NIPOTpecyBaHHs AUCTpodiunux 3MiH. Came npu-
3Ha4yeHHs aHTHOKCHIaHTiB Gopmymu AREDS ta AREDS II
(me € ue nume nuHK, Bitamin C, E, ane i morein 10 mr ta
3€aKCaHTHH 2 MT) 1 € aKCIOMOIO Cy4acHOi o(hTalbMOJIOTIT
y pasi BikoBoi Makynozauctpodii. Tomy 3 ornisiay Ha BiacyT-
HICTb 1HIIIOTO JIOBEAEHOT0 MaTOr€HETUYHOTO JIIKYBaHHS MU
i pexomenayemo ¢opmyny AREDS II, nocuneny pecsepa-
tposoMm, Omera-3 ta BiramiHoMm D. JIJ1st HiATPUMKH KHUTTE-
JUSUTBHOCTI 1 (DYHKIIOHATBHOCTI (POTOPEIEITOPHOTO MIapy,
SIKUA cTpakmgae y pasi xsopoou Illrtaprapara, mOmiTsHO
BHKOPHCTOBYBATH KapOTHWHOIAM JIIOTEH i 3€aKCaHTHH, IO
BXomuTh A0 ckiaxy Hyrpodp® Dopre Ta Pecera ®opre
1 gKi came 1 opMyroTs MakysapHuHA mirMeHt [17]. PecBe-
paTpoIT aKTHUBYE MUIAX peruTikailil mitoxouapiansHoi JJHK,
iHri0ye€ POLECH aronTo3y Ta MPUrHIYYE aKTHBHICTD 1HT101-
top (BI-1), mo mpu3BoauTh 10 TPaHCKPUILIT Ta perutiKamnii
mitoxonapiansHoi JJHK [18; 19]. Bukopucranss pecsepa-
TPOJIy €(PEKTHBHO 3armo0iraio 301IbIICHHI0 BUPOOHHUIITBA
BHYTPIITHBOKJIITHHHUX aKTHBHHUX (DOPM KHCHIO, a TaKoX
3HI)KYBAJIO €KCIIPECiIO JMoQyClUHy Ta HAKOMMYESHHS Kap-
6oninpoBanux OunkiB [20]. Kpim Pecsera® ®opre, B nepe-
pBax MiXx KypcaMmu MU BUKoprcToByBai Hytpop® Doprte,
SIKAA MICTUTh BITAMIHH Ta MIKPOEIEMEHTH 3 aHTHOKCH-
JAHTHUMH BIACTHBOCTSIMH, JIIOTEH, 3€aKCaHTHUH, OMeTa-3
He3aMiHHI XHUPHI KHCJIOTH, EKCTPAKT BUHOTPARy Kyib-
typaoro Vitis Vinifera, mo mictuth 5% pecBeparpoiy, Ta
Bitamid D3. Komnonentu nocuienoi ¢popmynu Pecsera®
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dopre MarTh JOAATKOBY NPOTH3AMNANIBHY, AaHTHAHT10TeHHY
Ta aHTH(}iOpo3Hy nito, Tonmi sIK KoMnoHeHTH HyTpoh®
®dopre mepeBakHO MiABUIIYIOTH IUIBHICTh MaKyJIsPHOTO
MITMEHTY Ta CIIPUSIOTH MOKPALIeHHIO TPO(piKK Ta MIKpo-
LUPKYIALIT y CiTKiBIi. TakuM 4MHOM, NPU3HAYEHHS B KOM-
IUIEKCHOMY JIiKyBaHHI PecBera® ®opre 2 karncynau Ha 100y
no 6 micsmiB Ta Hyrpo¢® Popre | kancyna pa3 Ha 100y
iz yac mepeps Mix Kypcamu PecBera € o0rpyHTOBaHUM.

MeTta — OWIHUTH PE3yNBTaTH KOMIDIEKCHOTO MiIXOIy
o nudepeHIiitHol AiarHOCTHKN HeHTpabHoi abioTpodii
citkiBku [Taprapara.

Marepiaym i MmeToau. J{ociiKeHHs 3aCHOBaHE Ha aHa-
ni3i 18 oueit 9 namienTiB BikoM Bix 20 10 52 poKiB 3 IieH-
TpaJjbHOIO abioTpodieto ciTkiBkH, XBopoboto LlTaprapara,
AKi nepeOyBasi Ha oOcTexeHHI Ta JikyBanHi B BML] MO3
OHMeny. Cepenniii Bik ManidecTanii 3aXxBOPHOBaHHS
y BCIX MAaIi€HTIB CTAaHOBUB 16,7+£12,9 poky.

[TpoBenene MoCiiKEHHS 3aCHOBAaHE HA TTOJIOKEHHSIX
Ienbcincbkoi  Jlexnapanii mpo MopaibHE pPeryiToBaHHSI
MEIWYHUX JociuimpkeHb, Komeenmii Pamm €Bpormm mpo
MpaBa JIOAWHU Ta OIOMEIWINHY, BiINOBITHMX 3aKOHIB
VYkpainu.

[MamienTn, oGCTEeX)EHI HAMH, MAJIM TIOYATKOBY, PO3BHU-
HEHY 1 JaJIeKOCSHKHY CTaii 3axBoproBaHHs. IIpoBoauBes
KOMILJIEKC KIIHIKO-(QYHKI[IOHAJbHUX IIOKa3HUKIB 30pO-
BOTO aHayizaTopa: Bi3oMeTpisi, TUHaMiuHa abo cTaTuyHa
nepuMeTpisi, 610MIKpOCKOIIisl, TpsiMa Ta 3BOPOTHA O Talb-
MOCKOIIISI, JOCIIKEHHsI KOJILOPOBIAYYTTSI, €IEKTPOPETH-
Horpadis, ontnyHa korepenTHa romorpadist (OKT), dpoto-
peecTpamiss OYHOTO [HA, (IIOOpECIeHTHA aHriorpadis.
Jnst mpoBeneHHsT JOCIIKeHb BHKOPHCTOBYBABCS TOMO-
rpad Spectralis OCT (Heidelberg Engineering, Himeu-
guHa). JocmimpkeHHs npoBoAwin y 3BudaitHomy Tta EDI-
OCT (moxparieHa rmudrnHa 300pakeHHs ) pexnuMax. Y pasi
KITiHIYHOT Bepu(ikamii meHTpanbHOi abioTpodii CITKIBKH
[lItaprapara BHSBICHO BHUCOKHH BiJCOTOK IOMMJIOK ITi[
4ac MEPBUHHOI MOCTAHOBKH AiarHo3y. KoMruiekCHUI mmija-
X1]1 J03BOJIMB PO3POOUTH KpUTEPIl paHHBOT IU(epeHIiaib-
HOi niarHocTrku XxBopoOu Illtaprapara. bimbmricts cimeit
MaJIi ITOOJJMHOKI BUIIIKH 3aXBOPIOBaHHS Ha CiM’1.

PesysbTaTi gocigkenHs i ix ooropopenns. Jlucrpo-
¢isn LTaprapara € 3aXBoploBaHHSM, 10 HalfyacTile mepe-
JAETBCS y CMajoK. XBopoOa Mae pi3Hi CTYIEeHI BaKKOCTI
1 BIOMOBIAHO pi3HI mposiBu. [IpoBemeHo aHami3 KIiHITHIX
BHTAJKIB y 9 marienTiB 3 xBopoboro Llltaprapara. 3axso-
PIOBaHHS y BCiX XBOpHX AEOIOTYBAJIO 3HWKEHHSIM IICH-
TpanbHOI rocTpoTu 30py. CepenHs rocTpoTa 30py 3 Mak-
cUMalbHOK Kopekitiero cranowia 0,02 + 0,1. Tepmin
HADIAAY 3a XBOPHMHU CTAHOBHB 5 POKIiB. Y BCIX MAIiEHTIB
criocTepiranucs neeKkTd y moii 30py. 3MiHM nepudepud-
HOTO TOJIsI 30pY 3a(hiKCOBAHO Yy OJHOTO MaIlieHTa. Y BCIiX
MAli€HTIB BiJI3HAUYEHO MOPYLIEHHS (3BY)KEHHS) KOJIPHOTO
CHPUHHATTS Ha YEPBOHUH Ta 3€JIEHUH KOJIBOPH PI3HOTO
cTymeHs BupaxeHocti. Ilix vac mpoBeneHHS eIeKTpo-
(i310MOTIYHUX IOCIHIDKEHh Yy TamieHTiB 3 abioTpodiero
Itaprapara BUABICHO HHU3bKI YAaCTOTHI Ta aMILTITYIHI
nmokasauku (oromiyHoi EPT” mpm 30epexeHnx CKOTOmi-
Hux komnoHeHTiB EPI. Jlari OKT minTBepamim, mo mic-
eEM JIOKamizalii aHOMaJbHMUX BKIIIOYEHH € IITMEHTHHH
emiTeniii ciTkiBku. Jlokamizamis Moxxke Oyt mapadoBeo-
JISIPHO, a MOXKE TMOLIMPIOBATHCS Ha 30HY (oBea. Y OLIbII
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PO3BHHEHHUX BUIMAAKAX aTpodis 30BHIMNIHIX MIAPIB CITKIBKH
Mae OLUIbII MOIIMPEHUIT XapakTep, 1y 2 XBopux (4 oka) MU
croctepiranu reorpadiuny arpodiro citkiBku. JJomgaTkosi
MeTou 00CTEXEHHS, TaKi K (uryopeclieHTHa aHriorpadis
i ayTo(ITyOpECICHIIiSI OYHOTO JTHA, TOKA3YIOTh XapaKTePHY
TEMHY XOpioinero, Ie crmocTepiraerbes B 70% BHITaIKiB
y pi3HOMY cTyneHi nposBiB. Y 4 Bumaakax (8 oueif) xBo-
pob6a Iraprapara cynpoBOMXKYETHCS CHHIPOMOM >KOBTO
IUIIMHACTOTO OYHOTO JJHA. XBOp00a y X XBOPHX ITOYHHA-
Jlacst B OUTBIN Mi3HBOMY BiIli, TOYMHANACS 3 TOSBU JKOBTO
IUIIMUCTUX (OKYCIB, J0 SKHUX HMIi3HINIE HPUETHYIOTHCS
SIBUIIA MaKyJIOMATii, M0 € XapaKTepHUMH JUIS XBOPOOU
IlITaprapara.

MOKIIMBOCTI, IO MPaKTHYHA O(TATBEMOIIOTISI OTPUMYE
y pa3i BUKOPUCTaHHS TEXHOJOTii ONTIYHOI KOI'€pEeHTHOI
ToMorpadiii, pobnaTe Hei eram audepeHLiaNbHOT Iia-
THOCTUKM BHKJIIOYHO BR)KJIMBUM, TPAKTUYHO BHpIIIaIb-
HUM. AJDKe Bisyaiizamisi CTaHy CITKiBKH 3 Mopdoperpid-
HHMMH 3MiHAMU € HACTLIBKK MOKA30BOIO, IO JiarHO3 Iiel
TIATOJIOTiT MOYKHA BCTAHOBHUTH TIPSAMO IIiJ] 9aC TPOBEACHHS
€aMoro0 JOCHTiKeHH. XapaKTepHi 0COOIMBOCTI Bi3yaiza-
miii cTaHy CiTKiBKH y pasi xBopoOu Illtaprapara craBiirs
OKT (COKT) Ha piBeHb €KCHIEPTHOI.

TunoBuit Bumomok xBopodu Ilrtaprapara: mnari-
entka B., 35 pokiB. XBopi€e MpPOTArOM OCTAHHIX IECATH
pokiB. Ha mouarky 3axBOpIOBaHHs Ha OYHOMY JHI HeE
CIOCTEPIranocsl MaToJOTiYHUX 3MiH, 38 BHUKJIIOYEHHSIM
3HUKHEHHS (DOBEOJIIPHOTO pedJieKcy 1 OSBU KpamyacTuX
YKOBTYBAaTUX BOTHUIN (1€()eKTiB MIrMEHTHOTO EIITEeNi0).
3ip 3HH3MBCS MOCTYIIOBO Ha 000X ouax no 0,09 He Kop.
[MoctynoBo kinpKicTh (oKyciB 30inbnIyBasacsi. B maky-
JSPHi# 30HI 3’SBIWINCS BOTHHIIA 3 HMITMEHTOM 1 MeTae-
BUM OmuckoM. KapTiHa OYHOTO JHA MPAaBOTO Ta JIIBOTO
oka (puc. 1).

®drroopecienTHa aHriorpadis 000x oueill BimoOpakae
arpo¢ito mirMeHTHOro emirenito, monimMophHi (oxycu
B 30HI 3aJIHBOTO IOJTFOCA 1 HA cepenHiil mepudepii ouHOTO
nHa (puc. 2).

3a manumu OKT cmocrepiraerbcsi MOTOHIIEHHS CiT-
KiBKH y (oBea, poseoni (puc. 3).

¥ moni 30py npaBoro oka (240) criocrepiraeTscs In-
Ooka mempecis B eHTpaibHii 3001 MD =—29,51 dB, PSD
5,86 dB, VFI 7%. Ha niBomy omi — mmboxka gemnpecis meH-
TpasbHOTO nmoJjist 3opy MD =— 25,62 dB, PSD 6,42 dB, VFI
17% (puc. 3A).

3 omisiay Ha Te, 10 e(EeKTUBHOTO JIIKyBaHHS XBOPOOH
Taprapara Ha CbOTOAHI HE iICHYE, ISl 30epeKeHHs 30pO-
BUX (DYHKIIIH 3 METOIO 3ar00IrTH MOAATBIIOI0 BUTOHYCHHS
MaKyJSIpHOTO HIrMEHTY Malli€eHTKa oTpuMmyBajia PecBera®
®opre 2 karcynu 1 pa3 Ha 100y 6 MicsLiB, HICIs IEpepBH,
10 CTaHOBWJIA 3 JIITHIX MicCsMi, TPOJOBXYyBaIa NMPUHMAaTH
Pecgera® ®opre Ta Hyrpod® Dopre mo uep3i no 3 micsri
Ha MOCTiiHIN OCHOBI.

TunoBy ¢opmy xBopoOu Illtaprapara Mum crocre-
piramu y xBopoi K., 39 pokiB. XBopi€ mpoTATroM OCTaH-
HiX 20 pokiB. 3ip MOCTYMOBO 3HMXKABCS HA 000X OdYax JI0
0,07-0,08 He xop. Y MakyispHiii 30H1 3’ IBUJIKCS BOTHHIIA
3 MIrMEHTOM 1 MeTasneBuM OmnuckoM. KapTuHa ouHoro aHa
MIPaBOTO Ta JIiBOTO OKa (puc. 4).

®dryopecrienTHa anriorpadis 000X ouel BimoOpakae
arpo(ir0 MIrMEHTHOTO EIITENiI0, MAaKYJIONaTis 3a THIIOM
«OUYa4oro Okay, KUIbIe 3 JES(EKTOM 3a THIIOM «BIKHA
3 TpPaHCMICI€I0 XOpioimambHOI (IIyopecHeHIlii HaBKOJIO
toseomu (puc. 5). 3a ranumu OKT mudyzna rinepduryopec-
ISHIIIS 33 JHHOTO ITOJIFOCa OYHOTO JHA, (PopMyBaHHS (HOKYCY
XopiopeTuHanbHOI arpodii B MakyisipHii 30Hi (puc. 6).

YV BCiX XBOPHX CIIOCTEPIra€Thesi CHMITOM XOPioigaib-
HOTO MOBYaHHS, a00 «TeMHOi xopioinei». JudepeHuiiina

Puc. 2. XBopa B. ®AI': A — npase oxo; B — siBe okxo
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Puc. 3A. XBopa B. Humphrey: A — npase oko; B — JiBe oxo

Puc. 4. XBopa K. KapTtuna ounoro n1a: A — npase oko; B — jiiBe 0ko

Puc. 6. XBopa K. OKT JaiBoro oxa
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JIarHOCTHUKA MPOBOIUTHCSA 3 KOJIOOYKOBOIO IUCTPOdi€to,
curapomoMm bapae-bimis, xBopo6oro ["amiepBopacHa-
[InaTna, MITOXOHIpPiaNbHUMHU 3aXBOPIOBAaHHSAMH, y pasi
SIKMX L[LOTO CHHJPOMY HEMaE.

lnoayTtodmyopecnenTtHi aedexTn MOXyTh OyTH BHa-
CIIIOK:

A) 3HIDKEHOI KOHIeHTpamii Jinodyciuny B RDHS —
fundus albipunctatus,

B) arpo¢ii mirMeHTHOTO emiTemif0 CITKIBKH y pasi
xopoinepemii,

C) ¢ibpo3HOi TKAaHWHU Ha Mi3HIN cTafii KOBTOMOMI0-
HOI MakymsapHOi auctpodii BESTI, rimepayrodiryopec-
LEHTHI Je(eKTH BHACIIIIOK 301IbIICHHS JIMOQYCIHHY, 110
3’SIBISIETHCS Y BUDIISAAL IATOK 1pu ABCA4-peTnHomnarii,

D) npy3 ¢ EFEMP1 — ayTocOMHO-IOMIHaHTHI pY3H,

E) nedexry BikHa y pa3si NMNATI — BpOIKeHOTO aMaB-
po3y Jlebepa.

3 onrsiy Ha HOBI JIarHOCTUYHI MOXKJIMBOCTI O()TalIb-
MoJiorii HeoOXiqHMI HOBHH (PyHAaMEHTAIBHUHA MiAXiA 10
npoBeNeHHs TudepeHianbHOi NiarHOCTHKU. Xapakrep-
auMu OKT-o3HakaMu € BUpa)keHe TMOTOHIICHHS CITKiBKH
y ¢dosea, poBeori, MmO 3yMOBIIEHO BiACYTHICTIO (Bi3yaui-
3amii CTPYyKTypH) 30BHIITHBOTO SJIEPHOTO IIaPY, CETMEHTIB
(doTopenenTopiB i3 30HOK EJINCOIMIB, 30BHIMIHBOI MEX-
oBoi MemOpanu. CepenHi 1 BHYTpIILHI IIapH CITKIBKU He
3MiHEHI.

[IpencraBneni mani xBoporo B, 34 poxu, xBopie
3 12 pokiB. Ha puc. 7, 8 HaBeneHi napameTpH ALISHKHA BiJl-
CYTHOCTI BCIX BUILE3raAaHuX CTPYKTYp (2411 Mxm ta 2357
MKM BiJIITOBITHO) Ta AIJITHKH, 32 MEKaAMHU SIKOI BiJTHOBIIFO-
FOTBCS BCi CTPYKTYpH 30BHIIIHIX IIAPIiB CITKIBKH, B TOMY
9uCchi ¥ 30HU EJINCOIfiB BHYTPIIIHIX CETMEHTIB (HOTo-
penenitopiB. Ik MOXKHa TOOAYUTH HA HABEJCHUX CKaHAX,
YpaXXeHHS OXOILTIOE Maibke 2/3 MiJITHKN MaKyiH, TOOTO He
TIJIBKH CYTO KOBOOYKOBHH arapart, ajie i HaJn4KoBi peren-
topu TexK. Ctan (piBeHb) 30poBHX (YHKIIIH, HacaMIIepe
TOCTPOTH 30Dy, KOPETYy€ 31 3HIIKCHHSM TOBIIUHH CITKIBKU
y (hoBeoJIi 1 3aJISKUTD Bl pO3MIPIB 30HU ypaxeHHs (oTo-
PELeNTOPHOTO anapary Ta 30BHIIIHBOTO SIEPHOTO IHapy.

3489 pwm

Puc. 7. XBopuii B. OKT jaiBoro oka

1578 i

Puc. 8. XBopuii B. OKT npasoro oka

Hocnigankn HamionaneHOTO iHCTHTYTY OKa berecna,
Mepunenn, CIIA, po3poOmmun Ta TMepeBipHId METO,
3aCHOBAHUH Ha POOOTI IITYYHOTO iHTEJIEKTY, ISl OLIHKA
CTaHy mamieHTiB i3 xBopoboro IlItaprapara. Meron Kinb-
KiCHO BH3HAuUa€ BTPATy CBITIIOUYTIHMBUX KIITHH CITKiBKH
OKa, sika BimOyBaeThCs BHACIIIOK 3aXBOPIOBAHHS, 1 Ja€
HEOOXiHYy 1H(OpPMAIIiO A1 MOHITOPHHTY TaKUX MaIli€H-
TiB. JloCHiHUKK 30cepeanIncs Ha cTaHi GoropenenTopis
Yy CETrMCHTI, BIIOMOMY SIK CNINCOinHA 30HA — OCOOJIHBOI
BHYTPIIIIHBOi/30BHINIHBOI MEXi MiX YacTHHaMH (oTope-
LENTOPIB, KA 3MEHIIYETHCS a00 BTPAYa€eThCsl Yepes3 3aXBO-
proBaHHs. JIOCIITHUKYM TaKO)X BHBYAIIM 30BHIIIHIA sep-
HUH Iap y IUIIHI, T00 0e3mocepeHbO 0TOUY€E MUISHKY
BTpaTH emincoignoi 30au [21]. OTpuMani maHi momno ¢iy-
opecnierTHoi aHriorpadii cmiBmanmaiors 3 maamMu OKT,
TOOTO BiZOYBA€THCS BUTOHYEHHS ITMEHTHOTO EIITENiIo
1 mapiB CiTKiBKH [22].

[Tix gac aHami3y craHy CITKIBKM MAlli€HTIB 32 JaHUMH
OKT BusiBMIIH, 110 BTpaTa eNINCcOiAHOT 30HH (Mipa TSXKKOT
Jerenepaii poTopenenTopis) i BATOHUEHHS 30BHILIHEOTO
SIEPHOTO IIapy 3a MEeXaMH IMX JUITHOK (Mipa Jierkol
nereHeparii ¢oroperenTopis) BigOyBamucs 3a mnepenoda-
YyBaHOI0 YacOBOIO Ta IIPOCTOPOBOIO 3aKOHOMIpHICTIO.
i mami cmiBmajgarOTh 3 OTPUMAHWMU HAMH KITiHIYHHUMHA
pe3ynbTaTaMH.

J7st CIOBINIBHEHHS IPOTPECYBaHHS 3aXBOPIOBAHHS MU
BHUKOpHCTOBYBaM PecBera® ®opre mo 2 karcymu 1 pa3
Ha 100y MPOTATOM 6 MICSIIiB, BpaXOBYIOYH iCTOTHE BHUTOH-
4yeHHd mapy ¢poropenentopis Ta Hyrpodp® dDopte 1 pa3 Ha
o0y y mepepBax mpuitomy Pecera.

[MinGip Tepamii Ui 3HMKEHHS BIUIMBY NEPEKICHOTO
OKHCIICHHS JIIMIAIB, 110 YIOBUILHIOE 3aru0eib MirMeHT-
HOTO CMiTeli0, 3armobirae MONIKOKEHHIO (hoTOperenTop-
Horo mapy. [IpoTuzis okcHIaTUBHOMY CTpecy € IMOTEeH-
LIHHOIO CTpaTerielo Ul IiJBUINEHHS >KUTTE3IATHOCTI
HEHPOHIB CITKIBKHM Yy pa3i HeHpoaereHepaTUBHUX 3aXBO-
proBaHb. OMHIEO 31 CHONYK, IO 3HWXKYE HUTPO-OKCHAA-
THBHHU CTpec y TKaHWHAX OpraHiMy, € (iTOaJeKCHH,
a came Pecseparpoi [23]. V ciTkiBHi Ais pecBepaTpoiry
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a”TunpoiniepaTiBHa, aHTUOKCUIAHTHA, MPOTH3AMaIbHa
i anTnanontornyHa [24]. 3a nepioj CroCTEpeKEHHs i
BILTUBOM BuKopHucTaHHs PecBera® dopre ta Hyrpoh®
®opre 30poBi PyHKHIT y BCiX mamieHTiB 30epiranucs. 3a
naanmu OKT mapameTrpu AUISTHKY BiICYTHOCTI Bizyali3a-
1ii CTPYKTYpPH 30BHIIIHBOTO SAECPHOTO MIAPY, CETMEHTIB
(doTopenenTopiB i3 30HOIO EINIMCOINIB, 30BHIITHEOT MEK-
oBoi MmemOpanu (2411+218 mxm Ta 2357+131 MM Bin-
MOBIIHO) Ta MUISHKH, 32 MEKaMH SKOI BiJTHOBIIOIOTHCS
BCi CTPYKTYpH 30BHIIIHIX MIAPiB CITKIBKH, B TOMY YHCII
W 30HHM eJNINCOiNiB BHYTPINIHIX CEIrMEHTIB (oTopermern-
TopiB. IlOIIYKM HOBHUX MOXKIHUBOCTEH KOHTPOIIOBATH
nepebir xBopobu Illtaprapara TpuBae. Crabimizamii
30pOBHX (YHKIIIH, MOKPAIICHHS SKOCTI XHUTTSA MAalli€H-
TiB MOYKHa JOCSITH 3aBIsSKH BUKOpUCTaHHIO PecBera®
®opre i Hytpop® Popre. B maitGyTHbOMY MU ILIaHY-
€MO BHKOpHCTOBYBatH juie Pecera® dopre npotsirom
12 MmicsamiB 6e3 nepepBH, OCKITBKU 3aBISAKH MiABUIIICHUM
JI03aM pecBepaTpoy, oMera-3 Ta JoAaBaHHIO BiTaMiHy D
1o xomroHeHTiB popmynu AREDS 11 BiH € omHUM 3 Haii-
OLIbII NOTY)KHHX CYYaCHUX aHTHOKCHAAHTHUX KOMILIEK-
CiB JUIA MIATPUMKH (PYHKIIOHYBAaHHS CITKiBKH.

Bucnoskn.

1. Crextp HEOOXiZHHUX KIIHIYHHX METOIIB IOCITi-
JOKEHHSI JIO3BOJISIE BU3HAYMTH TOYHY KIIIHIKO-TEHETHYHY
¢dbopMy nenrtpanbHoi abiorpodii ciTkiBku. Ilouatok XBo-
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poOu B OULIBII MI3HBOMY Billi 3 MOSBU YKOBTO IUISIMHCTHX
(hoKyCiB, 10 SIKHX Mi3HIIIE TPUEIHYIOTHCS SBUIIA MaKyJIO-
narii, € xapakrepHIUMH Juis1 XBopoou 1lItaprapara.

2. KommuiekcHul aHaii3 00CTeKEHHS XBOPHUX JTO3BOJIKB
po3pobuTH KpuTepii paHHBOI AU(EpeHIIHHOI TiarHOC-
Tuku xBopobu Iltaprapara 3a manmmu OKT. Xapaxrep-
HuMu OKT-o3HakaMu € BHpaKeHE MOTOHIIEHHS CiTKIBKH
y ¢dosea, poBeori, MO 3yMOBIECHO BiJCYTHICTIO (Bizyasi-
3alii CTPYKTypH) 30BHIITHBOTO SASPHOTO APy, CETMEHTIB
¢oTopenenTopiB i3 30HOI ENINCOINiB, 30BHINIHHOI MEXK-
oBoi MeMOpann. CepenHi i BHYTpIIlIHI Mapu CITKIBKA HE
3MiHeHi.

3. Jlnis1 30epeskeHHs 30poBUX (PyHKIIIH Ta CIIOBUTbHEHHS
NPOTpeCcyBaHHsl 3aXBOPIOBAHHs € JIOLIJIBHUM BHKOPHC-
TanHs PecBera® dopre 2 karcynu pa3 Ha 100y KypcaMu 110
6 micsuis Ta Hytpod® dopre 1 pa3 Ha 100y y nepepsax,
BPaXOBYIOUH ICTOTHE BUTOHYEHHS IIapy (POTOPELENTOPIB.

[TepcriekTHBH [OCTIKEHHS CIIAIKOBHX JET€HEpaTHB-
HHUX TPOLECIB CIPSIMOBAaHI Ha BJOCKOHAJICHHS JIIKyBaHHS
1 IPOrHO3YBaHH: 3aXBOpIOBaHHsA. HacTymHHMIt KpOK y JiKy-
BaHHI BPO/DKEHHX 1 CIIAIKOBHUX XBOPOO — BUKOPHUCTAHHS
cToBOYpOBHX KiIiTHH. [lepemoBi MeqidHi TEXHOIOTIi CTBO-
PIOIOTH peasibHi MEepeIyMOBH UL 3aMiHU TOIIKOKEHIX
KIITHH OpraHiaMy 310poBuUMH. IIporpec MeandHOI reHe-
TUKHU JI03BOJISIE PO3BISITU YSBJICHHS PO HEBUIIKOBHICTh
CHaJKOBHX XBOPOO JIFOIMHU.
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JlixyBaHHS OOJTBOBOTO CHHIPOMY 3JIUIIIAETHCS B IEHTPI YBArH KITIHIMKCTIB, 8 PO3p00Ka HOBHUX METOIIB JIIKYBAHHS € aKTYaJbHIM 3aBIaHHM
cy4dacHoi MemHIMHY. ExcriepuMenTanbHi JOCTiKeHHS poBeieHi Ha 42 mypax-camipax Macoro 200-220 r Ha MozelTi peBMaToiJHOTO apTPHTY.
BcraHosneHo, 1110 Oe3KITITHHHI KPiIOKOHCEPBOBaHI 010JI0Ti4HI 32C00U BOJIOJIFOTH BIACHOK AHAJTETHYHO AKTHBHICTIO 5K Ha CITIHAJILHOMY, TaK i Ha
CyIpacmiHATPHOMY piBHSX Hommuenil. Ha criHampHOMY piBHI HOIMIETIIT KPiOEKCTPAKT IUIALCHTH Ta KOHIUIIIOHOBAHE CEPEOBUIIIE ME3CHXi-
MaJlbHUX CTOBOYPOBHX KIIITHH NPOSIBISUIN CHIBCTABHY aHAITETUYHY aKTHBHICTB, sika craHoBuia 43,1% ta 42,7% Bignosigno. Ha cynpacninans-
HOMY PiBHI HOIMLENIIi] HaliiBUPA3HIIly aHAITETHYHY aKTHBHICTb BUSBJICHO Y KOHJIMIIOHOBAHOIO CEPElOBHINA ME3CHXIMaJIbHUX CTOBOYpPOBHX
KIIITHH, sKa cTaHoBmIa 54,8%, 1o e Ha 18,8% Gyio Hikae (p=0,049) 3a moKa3HUKY NIy piB, SIKUM BBOMIUTH JUKIO(QEHAK HATPIIo.

Kuro4oBi ciioBa: Ge3kITiTHHHI KpiOKOHCEPBOBaHi 010710T14H1 3200, ayTOIMYHHI 3aXBOPIOBAHHS, KPIOEKCTPAKT CENE31HKH, KPIOSKCTPAKT
IUTALIEHTH, KOHJNIIOHOBAHE CePeIOBHIIE ME3CHXIMAILHUX CTOBOYPOBHX KIIITHH.
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ANALGESIC POTENTIAL OF CRYOEXTRACTS OF BIOLOGICAL TISSUES AND CONDITIONED MEDIA
OF MESENCHYMAL STEM CELLS IN THE TREATMENT OF EXPERIMENTAL AUTOIMMUNE ARTHRITIS
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Background. Treating pain syndrome remains the focus of clinicians’ attention, and developing new treatment methods is an urgent task
of modern medicine. Particular attention is drawn to the results of recent studies on the use of cell-free cryopreserved biological agents to
optimize anti-inflammatory and analgesic therapy for a number of autoimmune diseases.

Objective — to characterize the analgesic activity of cryoextract of placenta (CEP), cryoextract of spleen, and conditioned medium of
mesenchymal stem cells in the model of autoimmune arthritis (AA) in rats.

Methods. Experimental studies were conducted on 42 male rats weighing 200-220 g. AA was modeled by sub-plantar administration of
complete Freund’s adjuvant. AA treatment was carried out from 14 to 28 days. On “0” (initial indicators), 14 and 28 days of the experiment,
pain sensitivity was assessed (electrical impulse irritation and mechanical irritation according to Randall-Selitto).

Results. The conducted study showed that on the 14th day of the experiment in rats with simulated AA, a statistically significant (p<0.009)
decrease by 2 times in the threshold of pain sensitivity with mechanical irritation according to Randall-Selitto was observed relative to the
initial indicators. Evaluation of the effect of administration of biological agents to rats with AA demonstrated the ability of the studied drugs to
reduce the threshold of pain sensitivity from the action of a mechanical stimulus, which indicates the modulation of the peripheral component
of nociception. Against the background of the introduction of CEP to rats with AA, a statistically significant (p=0.01) increase in threshold of
pain sensitivity from an electrical impulse stimulus was noted by 44.7%.

Conclusions. At the spinal level of nociception, cryoextract of placenta and conditioned medium of mesenchymal stem cells showed
comparable analgesic activity, which was 43.1% and 42.7%, respectively. At the supraspinal level of nociception, the most pronounced
analgesic activity was found in the conditioned medium of mesenchymal stem cells, which was 54.8%, that is only 18.8% lower (p=0.049)
than the indicators of rats administered diclofenac sodium.

Key words: cell-free cryopreserved biological agents, autoimmune diseases, spleen cryoextract, placenta cryoextract, mesenchymal stem
cell conditioned medium.
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Beryn. Pesmaroinnuit aprput (PA) Bu3HauaeTbes SIK
CHCTEeMHE ayTOoiMyHHe 3axBopioBaHHs (AlI3), 3ymoBiieHe
XPOHIYHUM 3alajgbHUM TPOIECOM, SKUH BpaXkae Cyrioowu,
a TaKoX 1HIII OpraHy Ta CUCTEMH — CEplie, HUPKH, JIereHi,
TpaBHY CHCTEMY, Odi, IIKipy Ta HEpBOBy cucremy [1; 2].
PA € onniero 3 HalimommpeHimux (GopM apTpuTy 3 HOMIU-
penictio 0,3—4,2%, 3alIe)XHO BiI JOCTIIKYBAHOI MOITYJIsI-
mii [2]. [Tarorene3 PA € cxmagamM Ta GaratodakTopHUM
1 TPYHTY€ETHCS Ha HEPeryabOBaHii UTPYITiHi3aIli1, TKa MPH-
3BOAUTH JI0 BHPOOJICHHS aHTUTLI MPOTH IUTPYIIiIHOBAHOTO
Oinka [1].

3amajpHi [UTOKIHM Ta MEIIaTOPH 3alaJeHHs, 30KpeMa
(baxTop HEKpO3y MyXJIMHH-0, IHTepJelKiH-1P, iHTepeii-
KiH-6 Ta IHTepIIeiKiH-17, aKTHBYI0UM BHY TPIIIHBOKIITHHHI
CUTHAJIBHI IIISIXH TPHU3BOIATH 70 Kackany (ochopuitto-
BaHHS, 110 3HIKYE TOPIT JUIS HOLMIENTOPHUX HEHPOHIB
JUISl TEHEPYBaHHsI MOTEHLIANIB Jii, 110 3PEITOI0 IPH3BO-
JUTH TIO MiJBUINEHOI YyTIUBOCTI M0 Ooxiro. Bime y pasi
PA ¢opmyetbess moegHaHHSM OONBOBHX CHTHAIIB, SKi
HaJIXOAATh Nepru(epruIHIMH, CIIHAIBHIMHU Ta CyIpaclli-
HAJGHAMH IUIIXaMH, a IHTEHCHBHICTH Ta XapakTep OO0Ito
B MIJICYMKY 3aJIe)KHUTh BiJ KOMOiHAIil mpsMoi akTHBAIlii
nepuepruIHIX HOUMWIENTOPIB Ta MOIYIIAIIl YyTJIUBOCTI
HEHpPOHIB MO0 BCHOMY HOLMICNITUBHOMY HUIIXy. JoOpe
BIZIOMO, 1110 JJ1s1 PA € XxapakTepHUMH MTiABHIICHHS 00I50BOT
YyTJIMBOCTI — QIJIONIHISI Ta rinepanresis, siki J00pe BiATBO-
PIOIOTECS Y pa3i PO3BUTKY E€KCIIEPUMEHTAILHOTO apTPHTY.
Kpim 3ananbHoro 6omo, nanienTn 3 PA Takox BiI4yBatoTh
He3araibHUH 0Lk, IKUi BKITIOYaE MeXaHIuHUH O1tb (y pasi
nedopmarii cyro0iB), HelipornaTnyHui Oinb, (idpomian-
rifo, a TaKOX TICHXOCOIiaIbHI HACTIJKU 3aXBOPIOBAHHS,
Taki K JIETpecis, TPUBOTa, MOPYIICHHS CHY, CEKCyalbHa
TUCQYHKITIS Ta iHBATIIHICTS.

JlikyBaHHS OOJIO 3QJIMIIAETHCS B EHTPi yBaru Oiib-
IOCTI KIHINKUCTIB, a po3poOKa iHHOBAIIHHUX METOIiB
JiKyBaHHS 3allaJIbHOTO Ta HE3alaJbHOTO KOMIIOHEHTIB
6011b0BOTO CHHIpOMY Yy pa3i PA € akryaibHUM 3aBaH-
HAM cydacHoi MenunuHu. OcoOiauBy yBary mpuBepTa-
I0Th pe3ybTaTH HEU[OJaBHIX JIOCHIKEHb MO0 3aCTO-
cyBaHHs Oe3kyaiTUHHUX Oiosoriunux 3aco0iB (BKBE3)
3 METOI0 ONTHMi3anii MpoTH3anaJbHOI Ta 3HEOOINIOI0-
yoi Tepamnii minoi Hu3ku AI3 [3; 4]. Tak, y pobori [5]
MIPOAEMOHCTPOBAHO, IO 3aCTOCYBAaHHS KPiOEKCTPAKTYy
mnanestd  (KEII) migBumye ¢apMakoTepaneBTHIHY
e(DeKTUBHICTh OTHOTO 3 HaWyXHBAHIIINX HECTEPOilI-
HUAX TIPOTH3aMajbHUAX 3aco0iB AuKiIodeHaxy HaTpiio
(AH). L. He Ta cmiBas. (2020 p.) mpoaeMOHCTpyBaiH,
IO BE3UKYJIH 3 ME3EHXIMaJbHUX CTOBOYPOBHX KIIITHH
(MCK) xicTKOBOTO MO3KYy MOJIETLIYIOTh OiJIb Y pa3si eKc-
NEePUMEHTAIBHOTO OCTE0apTPHUTY Yy LIypiB [6].

MeTta — oxapakTepu3yBaTh aHaJITeTUYHY AKTUBHICTbH
KEII, xpioekctpakty cenesinku (KEC) ta koHaunionona-
Horo cepenosuia MCK (KC-MCK) na mozeni ayToiMyH-
HOTO apTPUTY Y LIypiB.

Metoan. ExcriepuMeHTaNbHI TOCTIIKEHHS TPOBEICHI
Ha 42 mypax-camisix Macoro 200-220 T y BiAMOBiTHOCTI
O OCHOBHHX OloeTWmyHHMX TpHHIHUMIB JupektiBu €Bpo-
neiicekoro Coro3y 2010/10/63 EU momo ekcrepuMeHTiB
Ha TtBapuHaxX. JlocmimpkeHHS 3HEOONIOI0U0i aKTHBHOCTI
BKB3 — KEII, KEC ta KC-MCK mnpoBeneni Ha Mogmeni
excriepuMenTansHoro PA — an’roBanTHOrO aprpury (AA)

y uiypiB. J{yist MoestoBanHs: AA BUKOPHCTOBYBAITM MOBHUI
an’roBant Opetinna ([TAD), sxuii Bmingye BakiuHy BIDK
(6i0 BCG — Bacillus Calmette-Guerin) abo moiicaxapuim,
OTpHUMaHi 3 MikoOakTepili TyOepkynbo3y (Mycobacterium
tuberculosis), ckiIaaHi XHUPHI KUCIOTH (ZEpUBATH JaHO-
JiHY), omii Ta eMynbratop y cuisBigHomrenHi: 10 mn ITAD
= 5 M1 6e3BOAHOTO JNaHOMIHY + 15 M BaseniHOBOI omii +
50 mr BOmroi HarpiBaHHsAM BakuuHH BLIK. [TAD® sBise
c000I0 EMYITBCIIO THITY «BOJIA B MaCIi», IKa HE PO3ALIAETHCS
Ha MaCIIHY Ta BOAHY (a3 IIij] 9ac TPHBAIOTO 30epiraHHs.
Bazeninosa orisi, sika BUKOpHCTOBYeThCS B [TAD, 3a0e3me-
4y€ HACTYITHI TPH CrerudiuHi MeXaHi3MH [ii: 1) CTBOpEHHS
JICTI0 AHTUTCHY 3 IMOBUIBHUM BHUBUIBHEHHsIM, 2) 3a0be3rie-
YeHHsl TPAaHCIOPTY aHTUIEeHY uepe3 JiM(aTHiHy CUCTEMY
JIO0 APCHYFOUHX JTiM(DATUUIHUX BY3JIiB Ta CEJIC3IHKH, 1€ CTBO-
PIOIOTHCS JIOKaJII30BaH1 HEBEJIMKI aHTUTeHHI J1eno Ta 3) B3a-
€MOJIisl 3 AaHTHT'€HIIPE3EHTYIOUMMH KITITHHAMH, BKIIFOYAIOUH
(aroruti, Makpodaru Ta ISHAPUTHI KIITHHA. Momenb ekc-
nepuMeHTanbHOro PA — AA y mypiB, sika Mae Bci Mop¢o-
¢byHKIIOHaTBHI 03HAKH PA Ta CynmpOBOIKY€ETHCS THITOBOIO
peaKIiero, OCHOBHOIO JIAHKOIO K01 € T-KITITHHHUHA IMYHITET.
AA MopemnoBaii CyOIUTaHTapHAM BeACHHAM Irypam [TAD
(Thermo Fisher Scientific, CIIIA) y 3amgHI0 TIpaBy KiHITIBKY
3 po3paxyHky 0,1 mu Ha tiypa [7].

JlikyBanust AA mpoBomuinocs 3 14 mo 28 nenp. KEII,
KEC ta KC-MCK BBOuH B/M 3 iHTepBaioM 2 1Hi (YChOTO
5 iH’ekid), BigmoBigno Ha 14, 17, 20, 23 ta 26 gmi. Sk
pedepenc-npenapar Bukopucrano J1H, skuii BBoIwIM B/M
y 1031, sika lopiBHroBana EJI 3a npoTH3ananbHOr0 aKTHB-
HicTio — 8,0 Mr/kT [7; 8]. 3a3HaueHa Jj03a BiAIOBiIa€ pa3o-
Biif 1031 s rogwan 88 Mr (1,25 MI/KT), MO y3romKy-
€ThCS 3 KIIHIYHUMHU PEKOMEH/IAIISIMA PO BUKOPHCTAHHS
JH y xBopux mo 75-100 mr/moly y pa3si ioro TpuBajioro
3actocyBaHHA [§].

[lepen posmomizoM TBapWH Ha TPyHH MPOBOAMIN IX
paHIOMI3allii0 33 IHAMBIAyaJbHOIO OOJBOBOID YYTIH-
BICTIO, sIKy BH3HauaJl B TECTI BiJICMHKYBaHHS XBOCTa
3a nii TepMiyHOro mnojapasHHKa (TECT TEeIUIoBOi iMepcii
XBOCTA) Ta BiAOMpaNu AJis TMOAANBIINX JOCTIIKEHb TBa-
PHH, JIAaTEHTHHH Tepiof; 001b0BOI peakuii y SKUX BiJIIO-
BiaB niama3zony Bix 7 mo 12 ¢ Bxirouno [7]. UlypiB po3-
MOIISUTA Ha 6 TPyIL:

I (HeraTuBHUIT KOHTPOITB) — IHTAKTHI IypH (N=7), IKIM
Ha 14, 17, 20, 23 Ta 26 OHI eKCIIEPUMEHTY B/M BBOIWIN
0,9% po3zunn NaCl y no3i 1,0 Ma/kr macu Tina orypa;

II — mypwm 31 3MozmensoBaHnM AA (n=7) 6e3 JTiKyBaHHA
(xoHTpONBHA Tpyma), skuM Ha 14, 17, 20, 23 ta 26 nHi
excriepuMenTy B/M BBommwiu 0,9% po3umH NaCl y nosi
1,0 mur/kr;

I — mypwu 31 3mMoznenboBanuM AA (n=7), akuMm Ha 14,
17, 20, 23 Ta 26 OHI €KCIEPUMEHTY B/M BBOIWIN pede-
penc-npenapar JIH y no3i 8,0 mr/kr [7];

IV — mypwu 31 3monensoBanuM AA (n=7), sikum Ha 14,
17, 20, 23 Ta 26 i ekcriepuMmenty B/M BBommim KEIT
y nmo3i 2,5 mur/kr [9];

V — mypu 3i 3MonensoBaHuM AA (n=7), sskuM Ha 14,
17, 20, 23 Ta 26 mHi exciepumeHTy B/M BBOmmn KEC
y mo3i 5,0 mur/kr [10];

VI — mypu 3i 3monensoBanuM AA (n=7), sskum Ha 14,
17, 20, 23 Ta 26 ani ekciepumenTy B/M BBommimu KC-MCK
y mo3i 0,6 mur/kr [11].
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Ha «0» (BuxigHi noka3zuuku), 14 Ta 28 aHi excrnepu-
MEHTY MPOBOJIWIH OL[IHKY OOJIbOBOT Yy TJINBOCTI — €JIeK-
TPOIMITYJIbCHE MTOJIpa3HEHHs Ta MeXaHIYHe MOpa3HeHHS
3a PennamioM-CeniTro. AHAJITETUYHY aKTUBHICTH OIli-
HIOBAJIM 32 BEJIWYHMHOIO TOPOrYy OOJBOBOI UyTIMBOCTI
(ITBY).

Tepmiune noopaznennsn (01a panoomizayii meapun)
BUKJIMKAIN IIUIIXOM 3aHypeHHS XBocta (fail immersion
test) MaDOPAaTOPHUX TBAPHH HA 3 CM Yy BOOYy 31 CTaJIOIO
t=52,0+ 0,2°C y maboparopnwuii crakax (400 mi), 1oBKONIA
SKOTO IIUPKYJIOBaja BOAA VIS MIATPUMAHHS 33JaHO] TeM-
reparypy BOJIU BCEPEIUHI EMKOCTI 3a JOTTOMOTOI0 BOJSHOT
6ani [7; 12]. Benuuuny 00Jb0BOTO BIIUYTTS PEECTPYBaIH
3a TPUBAIICTIO (C) JIATEHTHOTO TEPiONy BiJCMHKYBaHHS
XBOCTa Yy BIAIIOBIb HA TEPMIYHE HOIPa3HEHHSI.

Mexaniune noopaznenna za Penoannom-Cenimmo
MIPOBOJIMIIM 32 JONOMOTOI0 MEXaHIYHOTO TEH30aJT03H-
merpa «Paw Pressure Analgesia Meter DAQ 37215»
(Ugo Basile, Imanizn). TIBY Bu3Hauanm 3a MakCHMallb-
HAM MEXaHIYHHM THCKOM (y Trpamax) Ha JOp3alibHY
MTOBEPXHIO 3aJHBOI KIiHIIBKH y pa3i HapoCTaw4oi CHIli
xommpecii 31 mBuakictio 39,2 r/c, SKUHA BUKIHKAE ped-
JIEKTOPHE BUCMMKYBaHHS KIHI[IBKH. MaKCHMaJIbHO MOX-
JIMBI BEIWYHHH THUCKY Bif mpmiamy — 375 r (25 cm).
Busnauyenns [1BY npoBoaunu Tpuui 3 HACTYIHUM pO3-
PaxyHKOM CEpeHbOI0 apU(pMETHYHOTO MOKa3HHUKA JIJIs
KokHOT TBapun# [13].

Enexmpoimnynscne nodpaznenns y ULIypiB BHUKIIH-
KaJIM [UIIXOM EJIEKTPOIMITYJILCHOTO ITOAPa3HEHHS CIIH30-
BOI OOOJIOHKM TIPSIMOI KHIIKH BiJl €IEKTPOCTUMYJISTOpA
naboparoproro «ECJI-2», skuii TeHepyBaB NpPSIMOKYTHI
[I-momiGHi eNeKTpUYHiI IMIOYIBECH 3 ITapaMeTpaMy: dYac-
tora — 100 I'm, TpuBamicTh — 5 MC Ta 3aTpuMKa — 5 Mc
[8; 14]. Ilypa ¢ikcyBamu B Moan(ikoBaHOMY iHIHBIITY-
anpHOMY IUIeKkcurnacoBomy meHam O.X. Korana takum
YUHOM, 100 3a/1H1 KIHI[IBKH TBapUHU CIIMPAJHUCh HA METa-
JIeBY IJIACTHHY, PO3MILIEHY Ha JIHI BHYTPIIIHBHOT MOBEPXHI
NICHANTy, sKa BHUKOHyBajia (yHKINO enekrpony. Jpyruit
€JIEKTPOJI ENIEKTPHYHOTO JIAHIIOTa MaB BUIVISIJ] METAJIEBOTO
cTprkHA fiamerpoM 0,5 cM Ta JOBXKUHOK 4 CM BBOIHIU
y npsmy kumiky mypa. 3a I1BY mpuiimanu Taky Hampyry
(Bosbr) enekTpu4HOTO CTPyMY, sIKa BHKJIMKajla HOIMIIEH-
TUBHY PEakIlilo y IIypiB, Ky BH3HAYAIH 32 BOKATi3aIi€l0
[7; 8; 14].

Texunounoris orpumanns KEIL. Eman 1 (niozomoeka
mamepiany). [lnanenty micis omeparii KecapiB po3THH
BimmuBanu Big kpoBi y 0,9% pozumny NaCl, Bigminmsmn
AMHIOTHYHY OOOJIOHKY, PO3IULIA Ha (pparMEHTH Macoro
5-10 1, mpomuBanu 5—6 pazie 0,9% pozunaom NaCl Tta
3aHyprOBaJM Ha 15 XB. y (JIakoHU i3 TPUKOMIIOHEHTHUM
pozurHoM Harpiro xsopuay (NaCl), antubioTrka Ta gume-
tuicynbdokeuny (IMCO):

1) NaCl................... 9,0 Mmr/mi (0,9%)
2) Kanaminus......... 1,25 mr/mn (0,125%)
3) AMCO............... 20,0 mr/mi (2,0%)

Eman 2 (dia ynempanuzvkumu (-80°C, -196°C)
memnepamypamu). DparMeHTH IUIALEHTH [OMi-
mana y ¢aaxkod 3 0,9% poszumny NaCl y coiBBigHO-
mienHi 1:1, gomaBamu kpiomporektop JMCO (5,0%)
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Ta 3aMOPOXYBajld 31 IIBUIAKICTIO OXOJIOIKCHHS
1°C/xB o -80°C. Yepes 30 xB. 3pa3ku po3MOPOKYBaIU
Ha BOJIsAHIH OaHi 3 TemmnepaTypoto 37-40°C 10 HOBHOTO
BinraBanHs. [licns po3MopoxyBaHHS (parMeHTH IuIa-
[EHTapHOI TKAaHWHM MiJAaBajy LIe JBOM MOCIiTOBHUM
UKJIaM 3aMOpoXyBaHHA 110 -196°C, Burpumii 30 xB.
y mapax pigKoro a3oTy Ta po3MOpPOXKYBaJIW Ha BOASHIN
Oani [9].

Eman 3 (600n0-convoea excmpaxuyis). 11 BUnaIeHHS
kpiomnpotexropa [IMCO po3amMopokeHi Iicis TPHUPa30BOTO
3amopoxyBanas (-80°C, -196°C, -196°C) ¢parmMeHTH
TUIAIIGHTAPHOT TKAaHUHU 3aHYPIOBAJIM y PO3YMH Caxapo3H,
micyis 4oro mepeHocwad y ¢uakon i3 0,9% posdunHOM
NaCl ta 300BTyBany BIOPOAOBXK 1—2 XB., MICJIS 4OrO 3JIHU-
BaJIM HA/I0Ca]] Ta JIONMBAJIM HOBY HOpLit0 (izionoriyHoro
pozunHy. Lo mpouexypy moBroproBaiau 5—6 pasiB micist
YOro TKaHWHY MEXaHIYHO AMCIEPryBald y TOMOTeHi3aTopi
ta pomaBanu 0,9% pozuma NaCl y cmiBBigHOImEHH 1:2,
BUTpUMYBanH 24 rox. 3a temmeparypu 4°C ta neHTpudy-
ryBamu 15-20 xB. mpu 4000 06/xB. OnepxaHuii Hamocan
GhimpTpyBaNM Yepe3 MITIMOpoBi ¢inmbTpu (miamerp mop
0,22 MKM), OTPHMYIOYH BOIHO-CONBOBHH €KCTPAKT ILIA-
nentd — KEII, skuii craHmapTu3yBaim 3a BMICTOM Oijka
(1,5 mr/mi), sikuit BU3HaYanu criekrpodoromMeTpudno [9].
CrannapruzoBanuii KEIT ¢acysanu B ammynu o 1,8 M1 Ta
30epirayiv y pigkomy a3oti 3a -196°C.

IMpenapar KEII BBogmnu nrypam BHYTPIIIHBOM SI30BO
(B/M) y no3i 2,5 mur/kr, mo Biamosigae 0,5 mn/200 r macu
TiJa nypa (3 ypaxyBaHHsIM, IO CepeHs Maca Iiypa CTaHo-
BuTh 200240 r). [Tepen 3acrocyBanusim KEII pa3oBy no3y
EKCTEMITOpAIIBHO (ex fempore — 3a TOTPeO0I0) PO3BOIHIH
y (izionoriunomy pozunHi 3 po3paxyHky 0,1 mu 0,9% pos-
guHy NaCl /100 r macu tina urypa [8].

Texnonoris onepxanusa KEC. Eman 1 (niozomoeka
mamepiany). Cene3iHKy CBHHEH po3aULuM Ha JpiGHI
¢parmentu macoro 5-10 r ta Tpuui Binmusaiu 0,9% pos-
yrHoM NaCl y criiBBigHomenHi 1:10.

Eman 2 (0ia nuzskumu (-70°C) ma yrompanuzvkumu
(-196°C) memnepamypamu). Jlo pparMeHTIB cene3iHKU
JIO/IaBaJIM y CIHiBBiAHOMIEHH] 1:1 po3unH KpiompoTeKTopa
MOJICTHICHOKCHIY 3 MOJEKYIsipHOIO Macoro 1500 [la
y xonneHrtpanii 10%. Ilicns exBiniOparii y po3unHi Kpi-
ONIpOTEKTOpa (parMEeHTH CeJNEe3iHKH 3aMOpPOXYBaIH 3i
mBHIKiCTIO oxonomkeHHs 1°C/xB mo -70°C 3 HacTymHUM
3aHypeHHsM Y pimkuii azot (-196°C) [15].

Eman 3 (600no-convosa excmpaxuyis). Matepian Bimi-
rpiBayin Ha BOIsHIA OaHi 3 Temmeparyporo 37-40°C Ta
BIZIMUBAIIU BiJl KpionpoTeKkTopa (i3ioJ0riYyHUM PO3YHHOM.
st oneprkaHHsT BOJHO-COJIBOBHX EKCTPAKTIB (h)parMeHTH
cene3inku iHkyOyBanu y 0,9% posumni NaCl ymnponosxk
90 xB. 3a Temneparypu 22-24°C. JIns BUAaneHHs TEpMO-
JaOUTFHUX NPOTETHIB CYIIepHATaHT NPOTPiBaM Ha BOASHIHN
6ani 3 Temmneparypoto 37—40°C 15 xB. Ta ouMIaNy, mpo-
nmyckaroun depe3 ¢insrpyBansanii namip. KEC crannap-
THU3yBaJH 3a BMicToM Oinka (0,1 mr/mi), skuii BU3HAYAIN
CHEKTPOPOTOMETPHIHO.

IIpemmapar KEC 3 Bmictom 6inkiB 0,1 mMr/Mi BBOOHITH
nrypaM B/M y m03i 5,0 MII/Kr MacH Tiia mrypa, o Bigmo-
Bimae 1 mi/200 T [10].

TexnoJiorist onep:xxkannsa KC-MCK. KC orpumyBanu
MiJ] Yac KyJbTUBYBaHHs HaTUBHUX KynbTyp MCK B ymo-
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Bax rasosoro inky6aropa (37°C, 5% CO,). KC 36upanu
micias 3 macaxy, KOJIM KJIITHHHUH PIiCT TEPEXOIUB 10
cranionapHoi ¢asu. Craairo CTalioHapHOIO POCTY CTa-
oinpHOT niHii MCK, xonu Hacrae nospiBanHs KC, oiri-
HIOBAJI 32 (POpMYyBaHHSIM KOH(IIOEHTHOTO LIapy KIiTHH
3a JIOIOMOTOI0 iHBepToBaHOTO Mikpockoma. KC-MCK
opuiHO 3aMopoXyBanu Ta 36epiranu 3a -20°C. Ilpe-
mapatr KC-MCK BBomunu mrypam B/M y mo3i 0,6 mu/kr
Macu Tina mrypa [11].

CraructuyHy O0OpoOKy onIepKaHUX pe3y/IbTaTiB
MIPOBEJICHO 3 BHUKOPUCTAHHSIM IPHUKIAAHOI IPOTpaMu
IUISL pOOOTH 3 EJICKTPOHHHMH Tabmuisamu «Microsoft
Office Excel». Ouinky xapakrepy pO3MOAilYy BEIUYHH
y KOXHIM Tpymi BHOIPKOBOi CYKYIHOCTI NPOBOAMIH
3 BukopuctanHaM W-kpurepito lllanipo-Binka. OxHo-
pigHIiCTh aMcrnepciidi BHU3Hauanu 3a Kpurepiem JleBeHa.
VY pa3i HOpPMajgbHOTO pO3MOJLTY HE3aJIeKHHUX BEIH-
YUH BiIMIHHOCTI MK rpynaM# BHU3Hadajd MOMAapHO 3a
t-kputepieM Cr’roneHTa. CHIBCTaBIEHHS MOKa3HUKIB
OITHI€T TPyNH y pa3i MOBTOPIOBAaHUX BUMIPIOBaHb 3a Pi3-
HUX YMOB €KCTIIEpUMEHTY MPOBOJIMIIN 32 HeTlapaMeTpHi-
HuM T-kputepiem Binkokcona. L{udposi mami y pasi
HOPMAaJIbHOTO PO3MOJiINy BEIWYWH HAaBENEHI y BUIIIAII
“M+m” (M+£SE), ne M — cepenne apupMeTndHe 3Ha-
yennss, m (SE) — crangaptHa noxuOka cepeiHbOTo
apudmernynoro ado M (95% [AI: 5% — 95%), ne 95%
AL — 95% noeipuwuii intepsan [7].

Pe3ynbraTn nociigxeHns: Ta ix odropopenus. [Ipo-
Be/IEHE JIOCII/DKEHHS IOKasano, mo Ha 14 neHb ekcrie-
PUMEHTY y IIypiB 31 3MOzmeNbOBaHMM AA Big3HAYa€THCS
craructuyHo Biporigae (p<0,009) 3mmxenns I1BY y pasi
MEXaHI9HOTO TIoApasHeHHs 3a Pernamnom-CenitTo y 2 pasu
CTOCOBHO BHXIIHUX TMOKa3HUKIB (Tabn. 1). Tak, y mrypis
KOHTpONBHOI rpynu Ha 14 neHp excriepumenty [1BY cra-
HOBHB 149+7 1, mo Ha 51,9% Oymo Hmwk4e 3a BHXIiAHI
mokasauku (309+10 r). 3umwkenns [1BY Big mil MexaHid-
HOTO MOIPa3HUKA Y IIypiB 3 AA y3TrOMKYy€eThCS 3 JTaHUMHU
JITEepaTypy IMpo 3analbHUK KOMIIOHEHT 0O0JII0 y pasi po3-
BUTKY €KCIlepUMeHTasbHOro aprputy [16]. Huzka mocii-
JUKEHB MTOKa3aJia, 1o 3arajbHi IUTOKIHU (0COOIMBO 1HTEP-
JIeHKiH-6) 0e3MocepeIHhO0 CTUMYIIOIOTh HOIMIENTOPH,
a TpUBaJla aKTUBAaLis epUPEPHIHUX HOIIUIETITOPIB CBOEIO
YEeproo MO)KEe aKTHBYBaTH OOJBbOBI IIIAXHM LEHTPaIbHOI
HEPBOBOI CHCTEMH Ta iHIyKyBaTd alalTalliifHi 3MiHH, IO
TIPU3BOAATSH JI0 Tinmepanresii [17].

Ominka BIUIMBY 1 stupazoBoro BeeneHHS bBKB3
mrypam 3 AA mokasaia 37aTHICTh JOCIiPKyBaHUX ITpera-
partiB 3HmwxkyBatu [1BY Big mii MexaHidYHOTO MOIpPa3HHKA,
IO BKa3ye Ha MOIYJSLII0 IMeprudepruuyHOro KOMIOHEHTa
Houuuenuii. HallHMk4uii aHalIreTMYHU MOTEHIand Ha
cninansHOMY piBHi BusiBieHo y KEC (auB. Tab6m. 1). Taxk,
y mypiB 3 AA, sikum BBonwiin KEC, Ha 28 no0y ekcniepu-
menTy [1BY crarnctuyno BiporinHo (p=0,01) migBumuscs
Ha 38,0% Bixg moka3HUKa Ha 14 NMeHb EKCIICPUMEHTY Ta
cTaHOBHB BiamoBigHO 197+11 1, mo Ha 14,8% (p=0,047)
Oyimo HMXXYE 3a MOKA3HWKHM TBapuH, skuM BBoamiu JH
(muB. Tabm. 1).

CmiBCTaBHOIO aHANTETHYHOIO aKTHBHICTIO HA MEpH-
¢epuunomy piBHi Houumnenuii Bomoxinmm KEIT Ta
KC-MCK. Bcranosineno, mo Ha Tii BBenenHs KEII na

28 no0y ekcriepuMeHTy y uypiB 3 AA I1BY Bix aii mexa-
HiYHOTO MoapasHuka 3pic (p<0,01) na 43,1% BigHOCHO
3Ha4eHb Ha 14 JEeHb EKCIIEPUMEHTY, a y IIypiB, SKUM
BBoanian KC-MCK, ITBY 3pic (p<0,01) BiamoBigHO Ha
42,7% (muB. Tabm. 2). BapTo 3a3HauuTH, IO BBEJCHHS
pedepenc-npenapary [H mpusBeno 10 3pocTaHHS
(p<0,01) ma 28 moby I1BY y pa3i MexaHI9HOTO TOIpa3-
HEHHsS KiHIIBKH y mypiB 3 AA Ha 60,4% cTocoBHO
MOKa3HUKIB IypiB 10 BBeAeHHs [IH.

Bapro Bim3HaunTH, mo 060Ip0Ba CEHCHOLTI3AMIT MOXE
TaKO)K BUHUKATH 4Yepe3 IJBUIICHHS pPiBHA ITUTOKIHIB
y caMill IIleHTpaJIbHIN HEPBOBIM CHCTEMI Yepe3 aKTHBAIIIIO
HEHPOIMYHHHMX NUIAXiB. MicIieBl Mpo3anajbHi UTOKIHA
y CIIMHHOMY MO3Ky MOXYTh 0€3MOCEpeIHbO 30YIKyBaTh
HEeWpoHH — SBUILE, BiJOME SIK LEHTpajJbHa CEeHCHOiTi3a-
iz [17].

IenTpanpHuii MexaHi3M 3HEOOINOOY0T aKTHBHOCTI
mocmimkyBanux BKB3 BuBYamM OUIAXOM  €IEKTPOIM-
MyJTBCHOTO TTONIPAa3HEHHS Ta OIIHIOBAIM 32 BOKATi3aIli€l0
TBapuH. JOCHiIKEeHHS IMOKa3aly, Mo y mypiB 3 AA Ha
14 neHb eKCIepUMEHTY BiI3HAYAJIOCh CTATHCTHIHO Bipo-
rigae (p<0,009) samxenns [1BY Ha 54,4% cTocoBHO BUXif-
HMX TOKAa3HHUKIB, III0 CTAaHOBWIO Bimmosiguo 2,9+0,25 B
(tabm. 2). Ha Tm BBemenns [H mocmipKyBaHUH IOKa3-
HUK 3pic (p<0,01) Ha 86,0% Ta cTaHOBHMB BIJIIOBIAHO
5,7+0,39 B, 1o Ha 35,8% Oyno muxue (p<0,001) 3a mokas-
HUKH IHTaKTHHUX LIypiB (OHB. Ta0M. 2).

3a aHaJIoTi€I0 10 BIUIMBY Ha CIiHAJIBHUN PiBEHb HOLIU-
Heniii y pa3i MexaHi4HOro monpa3HeHHs BBeneHHs KEIT
MPU3BENO 10 HAaWMEHII BHWPA3HOi aHANTCTHYHOI il Ha
cympacrtinaneHoMy piBHI. Tak, TIBY y pa3i enekrpoim-
MyJTBCHOTO TOApPa3HEHHS Y IIypiB 3 AA Ha TIIi BBEACHHS
KEC 3pic (p=0,1) nume Ha 28,9% Ha 28 neHb eKcliepu-
MEHTY CTOCOBHO TOKa3HHKiB Ha 14 nensp, mo Ha 33,3%
3aMIIATIOCh HIDKYMM 33 BUXIJHI 3HaUEHHS Ta CTaHOBUB
BianoBigHo 4,1+0,26 B (nuB. Tabm. 2).

Bcranosneno, mo Ha i BeeaeHHst KEIT mypam 3 AA
BiZi3Ha4YeHO crarucTuuHo Biporigue (p=0,01) 3pocranus
ITBY Bix enekTpoimiynbcHOTO moapasHuka Ha 44,7%, 1o
cranoBmiio 3,9+0,3 B Ta 2,7+0,29 B BigmosigHo Ha 28 Ta
14 nHI eKCTIEPUMEHTY.

OcobmuBy yBary npuseprae 3MmiHa [1BY Ha cympacmi-
HaspHOMY piBHI y pasi BBeneHHs KC-MCK. locmimxeHHs
MoKa3ano, MmO 3a3HadeHWi moka3HuWkK 3pic (p=0,01) Ha
54,8% Ha 28 IeHb CTOCOBHO IMMOKA3HHUKIB Ha 14 neHb eKc-
HepuUMeHTy, o Jmime Ha 18,8% Oymo Hikae (p=0,049) 3a
MTOKAa3HMUKH IIypiB, IkuM BBoawM J{H B aHanorigHmx ymo-
Bax eKCIIEpUMEHTY (IuB. Ta0. 2).

BucnoBku. BcraHoBieHO, 1[0 BCi JOCHIIXYyBaHi
BKB3 BonOAIIOTE BIACHOIO aHANTETHYHOIO aKTHBHICTIO
K Ha CHIHaJbHOMY, TaK 1 Ha CylpacHiHabHOMY piB-
HSIX HOLMUEIMLII, IPOTe KOJEH 3 HUX HE NEePEBUIYBaB
3a BUPA3HICTIO BKa3aHOi aKTHBHOCTI pedepeHc-mpe-
napat JJH. Ha cminaneaomMy piBHi Hotunenmii KEIT Ta
KC-MCK nposiBisiiu CHiBCTaBHY aHAJITETHYHY aKTHB-
HiCTh, siKa cTanoBuna 43,1% rta 42,7% BignosigxHo. Ha
CynpachiHaIFHOMY piBHI HOOWIENIil HaliBHpa3HImry
aHaNTeTHYHY akTuBHICTH BusBieHO y KC-MCK, sxa
cranoBuia 54,8%, mo nume Ha 18,8% Oymo Hikue
(p=0,049) 3a moka3zHuku N1ypiB, AkuM BBOoAMIM JIH.
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Introduction. Previously it was found that in slow metabolizers according to CYP3A44*1G genotype after completion of in-patient stage
of anti-tuberculosis treatment, the level of cytolysis and toxicity indexes was much higher than in rapid metabolizers. The aim of the present
research was to find the meaning of CYP344*1B polymorphism in tuberculosis (TB) patients for the level of isoniazid and rifampicin as well
as for the outcome and toxicity development during in-patient TB treatment.

Materials and methods. The medical records of 105 patients with pulmonary tuberculosis were examined. All these patients had primary
pulmonary tuberculosis. They were receiving in-patient treatment at the Odesa Regional Center for Socially Significant Diseases (previously —
the Odesa Regional Tuberculosis Dispensary) in 2012-2014. The study was conducted under the Declaration of Helsinki standards.

Results. After in-patient treatment, the activity of cytolysis markers as alanine aminotransferase (ALT) and aspartate aminotransferase
(AST), and the cholestasis marker as gamma-glutathione transferase (GGT) in TB-patients with *44 genotype increased insignificantly by
7.0%, 9.3%, and 4.5% (p>0.05); in patients with the *4G genotype, the activity of ALT, AST and GGT, on the contrary, had a tendency for
decreasing — by 18.7%, 3.0% and 9.0% (p>0.05); a similar trend was observed concerning the number of patients with increased activity of
ALT, AST and GGT. At the end of treatment, the average activity of ALT in carriers of the *44 genotype was 1.8 times higher than in carriers
of the *4G genotype (p=0.046; C1=-0.26...22.24).

Conclusion. At the beginning of anti-tuberculosis chemotherapy, it is recommended to determine the CYP344*1B genotype in patients
with pulmonary tuberculosis, which allow identifying the groups of patients with the *4G genotype, which is characterized by a greater risk
of developing sub-therapeutic rifampicin concentrations in the blood during treatment and prove the usefulness of personalized choice of
rifampicin dosage according to the CYP3A4*1B genotype.

Key words: CYP3A44, tuberculosis, rifampicin, genotype, polymorphism.
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MNPOTHOCTHUYHE 3HAYEHHSA NOJIMOP®I3MY CYP344*1BY XBOPUX HA TYBEPKYJ/IbO3 JIETEHb

O0ecvkuii HayioHanbHull meouynuil yHigepcumem, Oodeca, Yxkpaina

MeTor0 IoCiKEHHS CTaJI0 BUBYEHHS KOMIUIEKCHOTO BIUTHBY TONiMopdizMy jokycy CYP344*]B na BMicT HalO1nb1I epeKTHBHUX IIPO-
THTYOCPKYIbO3HUX MPENapariB, e(eKTHBHICTh Ta TOKCHYHICTh IIPOTUTYOEPKYIb03HOI Tepartii. XBopi 3 reHotHIIOM *4G nokycy CYP344*1B
yepe3 2 1 6 rox. micns BBeaeHHs pudamminuHy B S 1 10 pasiB yacrime Manu cyOTepaneBTHUHY KOHIIEHTpaLiio prudaMIiyHy BiIIOBIAHO, HDX
Hocii reHotuny *4A4 (p<0.05); micnst cranionapHoro JikyBaHHs y HOciiB reHotuny *4G axruBHictb AnT, AcT i ITT pemo 3uu3nnace — Ha
18,7, 3,0 1 9,0% Bigmosigno (p>0.05), BomHOUAC y HOCIiB reHoTHITy *4A4 HemocToBipHO 3pocna — Ha 7,0, 9,3 1 4,5% sixnosixuo (p>0.05).
[Iponec Tybepkynb03HOro 0O0CIMEHIHHS JIeTeHEeBOI TKAHUHY y HOCIiB reHoTuny *4G 306epiracs BTpHdi yactime, HiX y rpymi *44 (p<0.05).
Taknum unHOM, Bu3HaueHHs reHotHIy CYP3A4*1B y XBopyX Ha TyOepKy/Ib03 JIereHb Ha II04aTKy JiKyBaHHS 1acTh 3MOTY iHIMBIyalbHO Hil-
Ouparu 03y pudamITinuny.

Kuouosi cioBa: CYP344, TyOepKyabo3, pudamitingg, TeHOTHII, TONiMopdizM.

Introduction. According to WHO, 2021, Ukraine
belongs to the countries with a significant spread of multi-
drug resistant strains of M. tuberculosis [1]; additionally,
military aggression against Ukraine complicates anti-tuber-
culosis control in Ukraine [2]. It is known that multi-drug
resistant strains of M. tuberculosis more often belong to the
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Beijing family and lead to worse tuberculosis (TB) treat-
ment outcome; infection with Beijing strains of M. tuber-
culosis can be considered as one of the unfavorable disease
course factors [3; 4]. Adverse effects of anti-TB agents,
which include anti-TB drug-induced liver injury observed
in 10%—26% of TB patients who had standard short-course
chemotherapy, are the important obstacles for successful
TB treatment [5]. The risk of anti-TB drug-induced liver
injury could be determined by patients’ genotype poly-
morphism of the xenobiotic-metabolizing enzymes such
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as cytochrome-4502E1 (CYP2E1), N-acetyltransferase 2,
and glutathione S-transferase [6, 7]. In addition, the above-
mentioned enzymes play an important role in biotransfor-
mation of the anti-TB drugs. So, patients’ genotype poly-
morphism has certain impact on the drugs’ concentration in
the blood and finally on the effectiveness of TB treatment.
For example, TB patients with “slow metabolizers” (SM)
genotype of CYP2C9 gene had the highest serum isoniazid
and rifampicin level and the most favorable treatment out-
come comparatively to “rapid metabolizers” (RM) geno-
type group [8]. According to CYP344*IB genotype in TB
patients with RM genotype, the indexes of cytolysis (ala-
nine aminotransferase, aspartate aminotransferase and bile
stasis (gamma-glutathione transferase) were higher com-
paratively to SM genotype both before and after in-patient
treatment [9]. According to the literature, the enzyme cyto-
chrome (CYP) 3A4/5 is involved in the metabolism of
more than a one-third of all drugs [10]. The activity of the
enzyme is largely determined by the polymorphism of the
corresponding CYP3A4 genes [10]. CYP3A44 genetic poly-
morphism was accompanied by differences in the mRNA
level. Carriers of the CYP344*4AA genotype had the most
pronounced analgesic effect in case of transdermal appli-
cation of buprenorphine. The presence of variant CYP3A44
alleles can affect methadone metabolism, and rather it is a
question of the effect of a combination of single nucleotide
polymorphisms (SNPs) than a single CYP3A44 polymor-
phism. The presence of 752242480 and rs2740574 poly-
morphisms might play a key role in increasing the risk of
death in methadone use [11]. Previously it was found that
in slow metabolizers according to CYP3A4*1G genotype
after completion of in-patient stage of anti-TB treatment
the level of cytolysis and toxicity indexes was much higher
than in rapid metabolizers [12]. The aim of the present
research was to find the meaning of CYP344*1B polymor-
phism in TB patients for the level of isoniazid and rifam-
picin as well as for the outcome and toxicity development
during in-patient TB treatment.

Materials and methods. The medical records of
105 patients with pulmonary tuberculosis were examined.
All these patients were diagnosed tuberculosis for the first
time (primary tuberculosis). They were receiving in-patient
treatment at the Odesa Regional Center for Socially
Significant Diseases (previously — the Odesa Regional
Tuberculosis Dispensary) in 2012-2014. All tuberculosis
patients received standard therapy according to the order of
the Ministry of Health of Ukraine No. 384 dated 06.09.2006.
The project was approved by the Ethics Committee of the
Odesa National Medical University, Odesa, Ukraine. The
study was conducted under the Declaration of Helsinki
standards.

DNA material was extracted from the blood using a kit
of DNA-Sorb-B. A CYP344*IB genotype was detected
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with the help of polymerase chain reaction (PCR) and
endonuclease analysis [13]. All TB patients were receiving
complex therapy including rifampicin and isoniazid orally
about 8—12 and 4-6 mg/kg of body weight per day (totally
450-600 and 300—400 mg), respectively in combination
with  pyrazinamide (20-30 mg/kg), streptomycin
(12-18 mg/kg) or ethambutol (15-20 mg/kg) according to
the order of Ministry of Health of Ukraine No. 384 and
recommended by the World Health Organization DOTS
strategy. We have considered medical records at the
beginning and at the end of in-patient treatment including
TB form, characteristics of TB lesions, smear status, activity
of biochemical indices such as alanine aminotransferase
(ALT), aspartate aminotransferase (AST), and gamma-
glutathione transferase (GGT) which were measured on
the HumaStar300 automatic analyzer (“Human GmbH,”
Germany).

The blood samples were collected from TB patients
during the first 2 weeks of in-patient treatment 2, 4, 6, and
24 h after administration of rifampicin and isoniazid. The
level of rifampicin was determined according to Chubaryan
method with modification that is based on the extraction
of rifampicin from the blood using chloroform and KON
with further spectrophotometric analysis of the extract
at 470 nm [8]. The content of isoniazid was determined
according to the method of Wallenberg in modification
of Shenderov [8]; isoniazid forms a colored complex
with vanadium-acidic ammonia in the acidic medium; the
intensity of coloring can be measured at a wavelength of
400 nm.

Statistical analysis was performed using the Statistica
10.0 software (Dell Software, Austin, TX, USA) with
parametric and non-parametric methods (ANOVA and
Kruskal-Wallis tests). The Chi-square test was used
to determine whether there is a significant difference
concerning frequency of studied criteria between two
groups. Statistical significance was assumed at the p<0.05.

Results. CYP344*IB genotyping of 105 patients has
shown that 96 individuals (91.4%) had *44 genotype
(“rapid metabolizers”), the rest 9 individuals (8.6%) had
*4G genotype (“moderate metabolizers”). No individual
was found to have homozygous variant genotype *GG (low
enzymatic activity or “slow metabolizers”). According to
previous research in Odesa region in healthy individuals
(control group) 93.7% were carriers of *4A4 genotype
(“rapid metabolizers™), 6.3% — carriers of *4A4 genotype
(“moderate metabolizers ™).

According to the obtained data, there were no
significant differences in the concentration of rifampicin in
patients with pulmonary TB regarding to the CYP344*IB
polymorphism (Table 1). At the same time, a slightly higher
concentration of rifampicin was observed in carriers of the
*4A genotype than in carriers of the *4G genotype.

Table 1
Serum rifampicin concentration regarding to CYP344*1B polymorphism in TB-patients
Genotype of Serum rifampicin concentration (mg/kg) after drug’s administration (Mean+SED)
CYP344*IB 2 hrs 4 hrs 6 hrs 24 hrs
*4A4 (n=37) 11.79+£2.53 16.25+£3.92 11.01+£2.04 7.26+1.60
*4G (n=6) 11.05+0.48 15.03+0.97 9.50+0.64 6.79+1.20
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The percentage of patients with different CYP344*1B
genotypes with concentration of rifampicin was lower than
the minimal therapeutic concentration (Fig. 1).

During 2-6 hrs after drugs’ administration, 7% of
patients with the *44 genotype had a concentration lower
than the minimal therapeutic concentration. In a day after
rifampicin administration, about two-thirds of the patients
had a sub-therapeutic concentration of the rifampicine.

In carriers of the *4G genotype, the number of
patients with a subtherapeutic concentration ranged
from 20% 4 hrs after administration to 50% a day
after administration; the number of patients with *4G
genotype with subtherapeutic concentration 2 hrs after
administration was 5 times more often than carriers of the
*4A genotype (x*=3.94, with a critical value of ¥*=3.84;
p<0.05); 4 hrs after administration — by 20% more often

(¥*=6.58; p<0.05); 6 hrs after administration — almost
10 times more often (¥*=6.57; p<0.05) than carriers of
the *4A4 genotype.

There were no significant differences of isoniazid

concentration between different CYP344 *IB genotypes
(Table 2). At the same time, a slightly higher concentration
of isoniazid in the blood was observed in carriers of the
*4A genotype than in carriers of the *4G genotype.
At the beginning of in-patient treatment, TB-disintegration
processes were observed in approximately 45.8% of “rapid
metabolizers” (genotype *A4A) and more than in half of
“moderate metabolizers” (genotype *4G) — 55.6%. Among
carriers of the *44 genotype, the processes of disintegration
and dissemination appeared in 13.5% and 32.3% TB-patients,
respectively; at the same time, in TB-patients with the *4G
genotype, the specified processes were observed in 44.4% of
individuals (Table 3).

%
90
80 -8--CYP3A4*AG
70 —o— CYP3A4 *AA
60 //
50 —=
40 * - "'/’
30 B — . — R //
20 e 7
10
\ K _J
2 hrs 4vhrs 6 hrs 24 hrs

* — p<0.05 (relatively to *44 genotype)

Fig. 1. Number of tuberculosis patients that did not reach recommended rifampicin concentration in the blood
after different time interval concerning CYP3A44*1B polymorphism

Table 2
Serum isoniazid concentration regarding to CYP344*1B polymorphism in TB-patients
Genotype of Serum isoniazid concentration (mg/kg) after administration (Mean+SED)
CYP344*1B 2 hrs 4 hrs 6 hrs 24 hrs
*4A4 (n=37) 4.16+0.20 2.57+0.23 1.3440.19 0.18+0.06
*4G (n=6) 4.06+0.44 2.16+0.42 0.88+0.21 <0.023
Table 3

Description of pulmonary TB-lesions regarding to CYP3A4*1B polymorphism

Characteristics of TB-lesions At the beginning o(t;/ir)l-panent treatment, At the end of in-patient treatment, (%)
*4A4, n=96 *4G, n=9 *4A, n=96 *4G, n=9
Infiltration 52 (54.2) 1 (11.1)* 9 (9.4)# -
Disintegration 13 (13.5) 4 (44.4)* -# -#
Dissemination 31(32.3) 4 (44.4) 9 (9.4)# 3 (33.3)*
Resorption — — 78 (81.2)# 6 (66.7)#
Note:

1. #— p<0.05 (relatively to the initial level of correspondent group);

2. * — p<0.05 (relatively to the patients with *44 genotype).

44
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In addition, in carriers of the *AG genotype,
disintegration processes occurred 3.3 times more often
than in carriers of the *44 genotype (p<0.05; ¥*=5.79
with a critical value of x?=3.84 hereafter). On the
other hand, infiltration processes were most common
in individuals with the *44 genotype — 54.2% that is
almost 4.9 times more often than in patients with the
*4G genotype — 11.1% (p<0.05; ¥*=6.10). So, at the
beginning of treatment, TB-patients who had the *4G
genotype had somewhat more frequent destruction and
disintegration processes in the lungs than carriers of the
*4A4 genotype.

At the beginning of in-patient treatment, about half of
carriers of the *44 genotype, according to microscopy,
were smear-positive, while 77.8% of *4G were smear-
positive (Fig. 2).

According to culture, the majority of the patients —
66.7% of “rapid metabolizers” and 88.9% of “moderate
metabolizers” were smear-positive. So, at the beginning of
treatment patients with *4G genotype had somewhat more
frequent TB-destruction and disintegration processes in the
lungs than in *4A4 genotype carriers.

At the end of in-patient treatment, destruction pro-
cesses remained in 22% of the patients regardless of the
CYP3A44*1B genotype (see Table 3). In both groups, as a
result of in-patient treatment, there was a reduction of the
number of patients with TB-destruction, for example, in
carriers of the *44 genotype — by 50% (p<0.05; y>=11.17)
and in 60% of *4G genotype carriers (p>0.05). The cessa-
tion of TB-destruction processes in *44 genotype carriers
took on average about 58 days, in carriers of the *4G geno-
type — about 60 days.

Because of the in-patient treatment, the number of
patients with *44 genotype with TB-infiltration decreased
by 5.8 times (p<0.05; y>=44.43); with TB-dissemination —
by 3.4 times (p<0.05; ¥*=21.18). In both studied groups,
as a result of in-patient treatment, TB-destruction and
disintegration disappeared; declining was significant
relatively to the initial level — for carriers of *44 genotype
(x*=13.94) and *4G genotype (¥=5.14).
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In addition, in patients with the *44 genotype,
TB-dissemination of pulmonary tissue decreased 3.4 times
(p<0.05; ¥*=15.28). At the end of in-patient treatment, the
process of dissemination of pulmonary tissue was observed
almost three times more often in *4G genotype carriers
than in *44 carriers (p<0.05; x*=4.67). At the same time,
the resorption of TB-lesions in the lung tissue was observed
in 81.2% of *4A4 genotype carriers and in 66.7% of *4G
carriers (p<0.05; ¥*=131.37 and ¥*=9.00 compared to the
initial level).

According to microscopy data, at the time of discharge
from the hospital 97.9% of *44 genotype carriers and in
88.9% of *4G genotype carriers were smear-negative. At
the same time, the cessation of bacterial discharge occurred
in 96.0% of TB-patients with the *44 genotype (p<0.05;
¥>=60.76) and in 83.7% with the *4G genotype (p<0.05;
1*>=8.1). At the same time, the conversion of smear-positive
into smear-negative status in both groups took 55-59 days.

Following the cultural method, at the end of in-patient
treatment, smear-positive status was observed in 37.5% of
*4A4 genotype carriers and 77.8% of *4G genotype carriers,
means patients with the *4G genotype were smear-positive
in 2.1 times more often than carriers of the *44 genotype
(p<0.05; ¥*=5.52). As a result of treatment, the number of
smear-positive with genotype *44 decreased by 43.7%
(p<0.05; x> =16.36), with genotype *4G — only by 12.5%
(p>0.05). The conversion of smear status took 70-71 days
in both groups.

At the beginning of in-patient treatment, a slightly
higher level of bilirubin, ALT, AST and GGT activity was
observed in *44 genotype carriers than in *4G genotype
carriers (p>0.05) (Table 4).

After completion of the in-patient treatment, carriers of
the *44 genotype had a 12.6% decreasing of total bilirubin
in the blood (p=0.040; CI=0.07...3.35), while in *4G
genotype carriers it insignificantly decreased by 24.7%
(p>0.05) (see Table 4). Also, the number of patients with
hyperbilirubinemia among carriers of the *44 and *4G
genotype decreased from 31.0% to 11.7% (p<0.05; x>=4.75)
and from 28.6% to 14.3% (p>0.05) respectively. At the end

%
100+
%
80+
453
60 . B84
reey e *AA
40 333 &3 *AG
L 2 2 #
204 323 7
LA
o -4
0_‘!00 ::::::
B+ (initial C+ (initial B+ (final C+ (final
status) status) status) status)

* — p<0.05 (relatively to the patients with *44 genotype)

# — p<0.05 (relatively to the initial level of correspondent group)

Fig. 2. Frequency of smear-positive status according to bacterioscopy (B+) or cultural (C+) method
and regarding to CYP344*1G polymorphism at the beginning (initial status) and at the end (final status)
of in-patient treatment
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Table 4
Biochemical indexes in blood depending on CYP344*1B polymorphism (M+SEM)
At the beginning of in-patient treatment After in-patient treatment
*AA *AG *4A *AG
Bilirubin (total), mM/I 15.28+0.68 15.13+2.17 13.57+0.47# 12.13+1.71
Thymol 1.98+0.11 2.50+0.48 2.08+0.11 2.24+0.49
ALT, units 23.88+1.71 17.29+3.57 25.56+1.70 14.57+3.32*
AST, units 26.63+1.03 24.574£3.56 29.11+1.18 23.86+3.27
GGT, units 32.2442.39 27.43+4.69 33.69+1.62 25.17£2.77

Footnote: # p<0.05 — relatively to the initial level of correspondent group;

* p<0.05 — relatively to the patients with ¥*44 genotype

of in-patient treatment, there were slight changes in thymol
test parameters in both groups. After in-patient treatment,
the activity of cytolysis markers as ALT and AST, and
the cholestasis marker as GGT in TB-patients with *44
genotype increased insignificantly by 7.0%, 9.3% and 4.5%
(p>0.05); in patients with the *4G genotype, the activity
of ALT, AST and GGT, on the contrary, had a tendency for
decreasing — by 18.7%, 3.0% and 9.0% (p>0.05); a similar
trend was observed concerning the number of patients
with increased activity of ALT, AST and GGT. At the end
of treatment, the average activity of ALT in carriers of the
*4A genotype was 1,8 times higher than in carriers of the
*4G genotype (p=0.046; CI=-0,26...22,24).

Discussion. The obtained data regarding slightly lower
serum concentration of rifampicin in *4G genotype carriers
may be related to the peculiarities of the serum concentration
of isoniazid, which can affect the enzymatic activity of the
liver, including the CYP3A4 enzyme. Differences in the
intensity of drug metabolism depending on the CYP344*IB
genotype may also be due to the presence of a mutant allele
of CYP344*IB (*G), which is associated with a twofold
increase in gene promoter activity [14]. It is likely that the
decreasing in CYP3A4 activity in carriers of “wild” *4
allele is due to the presence of a transcriptional suppressor.
Therefore, the phenotypic effects of the mutated allele *G
may be associated with a decrease in the attachment of the
transcriptional suppressor and, accordingly, greater gene
expression and greater enzymatic activity of CYP3A4,
which in turn causes faster metabolism of the medicines,
including rifampicin [15].

A more severe condition at the beginning of treatment
and a higher prevalence of cases of subeffective
rifampicin concentration in carriers of the mutated allele
CYP344*IB (*G) could explain worse results of the
in-patient treatment. So, at the end of in-patient treatment,
the process of TB-dissemination of pulmonary tissues
appeared in *4G genotype almost three times more often
than in *44 genotype carriers (p<0.05); resorption of
TB-lesions in the lung tissues appeared in 81.2% of *44
genotype carriers (p<0.05) and in 66.7% of *4G genotype
carriers (p<0.05).

According to the obtained results, it was established
that both at the beginning and at the end of in-patient
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treatment, carriers of the mutated allele *G had a lower
risk of hepatotoxicity than carriers of the “wild” allele
*4. After in-patient treatment, the activity of the cytolysis
indexes ALT and AST, and the cholestasis index GGT in
TB-patients with *44 genotype increased insignificantly,
while in patients with the *4G genotype, the activity of
ALT, AST, and GGT, on the contrary, slighly decrease.
This could be explained by a higher serum concentration
of rifampicin and slightly higher serum concentration
of isoniazid in patients with *44 genotype, compared to
the group of *4G genotype carriers. At the same time,
according to previous studies, according to the CYP3A44*1G
genotype, in “slow metabolizers” (mutant homozygous
genotype), the risk of developing of hepatotoxicity during
anti-tuberculosis therapy exceeded the similar indicator of
“rapid metabolizers” [9].

Conclusions.

1. Patients with *4G genotype of the CYP344*1B locus
two hours after administration of rifampicin had a sub-
therapeutic concentration of rifampicin 5 times more often
than *4A4 carriers (p<0.05); 4 hrs after administration — by
20% more often (p<0.05); 6 hrs after administration —
almost 10 times more often than *44 carriers (p<0.05).

2. At the end of in-patient treatment, the process of
tuberculous dissemination of lung tissue was observed
almost three times more often in *4G genotype carriers of
the CYP3A44*1B locus than in *44 carriers (p<0.05).

3. After in-patient treatment, the activity of cytolysis
indexes as ALT and AST, and the cholestasis index as GGT
in TB-patients with *44 genotype increased insignificantly
by 7.0%, 9.3%, and 4.5%, respectively (p>0.05); while in
patients with the *4G genotype, the activity of ALT, AST
and GGT, on the contrary, had a tendency for decreasing —
by 18.7%, 3.0% and 9.0%, respectively (p>0.05).

4. At the beginning of anti-tuberculosis chemotherapy,
it is recommended to determine the CYP344*1B genotype
in patients with pulmonary tuberculosis, which allow to
identify the groups of patients with the *4G genotype,
which is characterized by a greater risk of developing
sub-therapeutic rifampicin concentrations in the blood
during treatment and prove the usefulness of personalized
choice of rifampicin dosage according to the CYP344*IB

genotype.
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AHATOMO-TOHOI'PA®IYHI OCOBJUBOCTI PO3TAIIY BAHHSI
MAJIONOAIBHOTO BIJTPOCTKA CKPOHEBOI KICTKH TA OTOYYIOUHUX
HNOTI'O CTPYKTYP Y HOPMI TA ¥ PA31 UOT'O ITIOJOBXEHHSA

Opnecpkuii HallioHaTILHUI MeIMUHUI yHiBepcuteT, Oneca, Ykpaina

YIK 616.313-07-08

AHATOMO-TONOT'PA®IYHI OCOBJUBOCTI PO3TAIIYBAHHSA IWJIONOAIBHOTI'O BIAPOCTKA CKPOHEBOI
KICTKHA TA OTOYYIOUUX MOI'O CTPYKTYP Y HOPMI TA ¥ PA3I HOI'O ITIOJOBXEHHA

O0ecbkuti HaYIOHATbHUL MEOUYHULL YHIGepCUmem

MeToto TOCIiIKEHHS € BIOCKOHAICHHS Ta CHPOIIEHHS METO/IiB KOHCEPBATHBHOI Ta XipypridHOi Tepariii, a Takox iX koMOiHamil y XBo-
pHX 13 CHMITOMATUKOIO IMMIIONIA I3MKOBOTO cuHApoMy. O6¢cTexeHi Ta mpomikoBaHi 224 manieHty. JKinok 6ymo 158 (70,5%), donoBikiB —
66 (29,5%). Tamientis 25-30 pokis Oys0 26 oci6 (11,6%), 30—45 pokis — 133 ocobu (59,3%), 45-60 pokis — 47 oci6 (20,9%), 60—70 pokis —

18 ocib (8,0%); TpuBanicTs 3axBopioBanHs — Big 1 10 10-15 pokis.

B3zaemopo3TanryBaHHs IIMIOBUIHOTO BiAPOCTKA CKPOHEBOI KICTKU Ta OTOYYIOUHMX HOTO CTPYKTYp y HOpMi Ta y pasi HOro mogoBXeHHs
1 BUKPUBJICHHSI MOXKE CYTTEBO BifpizHsATHCS. BuOip MeTonuky HailoinbIn eeKTHBHOTO XipypriYHOro, KOHCEPBAaTHBHOTO a00 KOMOIHOBAHOTO
JKyBaHHS XBOPHX 13 CHMIITOMATHKOIO IIIAJIOMI] I3UKOBOTO CHHIIPOMY € CYBOPO 1HIMBITyabHIM, BIAOBIIHIM 10 OCOOMHBOCTEH aHATOMO-
TonorpaivHOro Po3TaITyBaHHs MOTOBKEHOTO IHIONOAIOHOT0 BiIPOCTKA CKPOHEBOI KICTKH Ta OTOYYIOUHX HOTO CTPYKTYP.

Kuro4oBi ci10Ba: og0BKEeHHS NIMIONOAIOHOTO BiIPOCTKA, CYTMHHO-HEPBOBHIT Iy4OK, Oiltb Y ropii, marodizionoriyyi MexaHi3Mu 000,

CYAMHHI HOPYIICHHS.
UDC 616.313-07-08

A. P. Shchelkunov

ANATOMICAL AND TOPOGRAPHIC FEATURES OF LOCATION OF THE STYLOID PROCESS OF THE
TEMPORAL BONE AND SURROUNDING STRUCTURES IN NORMAL CONDITIONS AND UNDER STYLOID

PROCESS ELONGATION
Odesa National Medical University, Odesa, Ukraine

The present work is aimed at improving and simplifying the methods of conservative and surgical therapy, as well as their combination

for patients with symptoms of stylohyoid syndrome.

Materials and methods. Over a 12-year period, we examined and treated 224 patients. Of them, there were 158 women (70.5%), 66 men
(29.5%), age — from 25 to 70 years: 25-30 years — 26 persons (11.6%), 3045 years — 133 persons (59.3%), 4560 years old — 47 persons
(20.9%), 60-70 years old — 18 persons (8.0%); the duration of the disease is from 1 to 1015 years.

Conclusions. Taking into account the research data, a comparison of the mutual location of the styloid process of the temporal bone and its

surrounding structures in normal conditions and when it is elongated and curved may differ significantly. The approach to each patient should
be strictly individual. According to the anamnesis data, disease symptoms, patient examination, and CT scan data, a treatment scheme for a
specific patient is formed. The choice of the method of surgical, conservative, combined treatment of patients with symptoms of stylohyoid
syndrome must be carried following the features of the anatomical and topographic location of the elongated styloid process of the temporal
bone and its surrounding structures in order to achieve the greatest efficiency.

Key words: styloid process elongation, vascular-nerve bundle, sore throat, pathophysiological mechanisms of pain, vascular disorders.

AxTyansHicTs. Hunonin’;3MKoBHUi CHHAPOM — 3aXBO-
PIOBaHHS, IPUYMHOIO SIKOTO € TIO{Pa3HEeHHS IIMJIONOAI0HUM
BIJJPOCTKOM CKPOHEBOI KICTKM HaBKOJMIIHIX HEPBOBHX,
CYOMHHHX 1 M’S130BHX CTPYKTYp. CHHAPOM TPOSIBISIETHCS
XpOHIYHIM O0JeM y TIMOOKOMY Biqmiii Oi4HOI HiTHKA
009U, O ippaitoe y KOPiHb S3UKa, TIIOTKY Ta BYXO, JHC-
(ariero, cUMITOMaM# TIOPYIIEHh KPOBOOOITY TOJOBHOTO
MO03Ky. CHMIITOMH IIMIIOMI T I3UKOBOTO CHHAPOMY TParlIsi-
IOTBCS Y Pa3i pi3HUX OTOJAPHHTOJIOTIYHHUX, CTOMATOJIOTId-
HUX, HEBPOJIOTIYHUX 3aXBOpIOBaHb. CHHIPOM 3aBIA€E TK-
KUX CTpaXJaHb XBOPUM, 3HWKYE SKICTh XKUTTA. 3 aHAIl3y
niTeparypHux jxepedn [1; 10; 12] BunumBae, o BiApoCToK,
LIWJIOMNI] I3UKOBY 3B’ S3KY, i1’ I3UKOBY KICTKY MO€IHYIOTh
HE TUIbKM aHAaTOMIi4Hi 3B’SI3KM Ta (YHKIIOHAJIbHI BiJIHO-

© A.II. lllenxyHos, 2024

CrarTs MOIUPIOETHCS HA YMOBAX JIIICH3IT -'

IICHHS, a 1 CHUIBHICTh MOXOIKEHHS 3 2-1 BicliepaibHOT
qyru. ITix BIUIMBOM HECTIPUSATIMBHX €K30- Ta €HIOTEHHHX
(aKkTOpiB BUHUKAIOTH MOPYLICHHS TICTO- T2 OCTEOTCHE3Y.
JledexTy 3UTTS ABOX CETMEHTIB, 1[0 YTBOPIOIOTH BipocC-
TOK, IPU3BOISATH 10 HOro (parMeHTanii Ta BUKPHBICHHS.
[HIITMM HACITITKOM MOPYIICHHS TiCTioTeHe3y € 30epeXeHHS
3aIUINKIB eMOPiOHANBFHOTO XPSIa Y BIIPOCTKY Ta, MOX-
JIUBO, Y 3B’ 5311 Y IOPOCIUX JTFOHCH.

ToHKMH 1 3aroCTpeHMid UIMJIOMOAIOHUN BiIPOCTOK
MTOYMHAETHCS BiJ] HIKHBOI MMOBEPXHI MipaMil CKPOHEBOT
KIiCTKHM, 110 MPOEKTYEThCS BHM3 i Brepen. Voro mpokcu-
MallbHa YacTHHA OXOIUTIOETHCS 0apaOaHHOI YaCTHHOIO
CKpPOHEBOI KICTKH, yTBOPIOIOYM IIiXBY IIMJIONOIIOHOTO
BipocTKa. JlWCTaNbHA YacTHHA IIWIONOAIOHOTO Bij-
pocTtka (B HOpPMi, y pa3i TONOBXKCHHS TUCTAlbHA Yac-
THUHA TIPOIOBXYETHCS 10 i S3UKOBOI KICTKH) € MicueM
MPUKPITUIEHHS M S3iB  «aHATOMiYHOTO OykeTa» (mm.
styloglossus, stylohyoideus, stylopharyngeus) Ta 3B’s30K
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ligg. stylohyoideum i stylomandibulare. Benuka kinbkicTb
CYIMH Ta HEPBIB IIUI aHATOMIYHO TIOB’s13aHa 3 IIMJIOMOi0-
HUM BIZIPOCTKOM CKPOHEBOi KiCTKM. JlucTanpHa 4acThHa
Horo cripsIMOBaHa B3IOBXK CTIHKU IVIOTKH. AHAaTOMO-TOIO-
rpadivHi TOCTiKCHHS TOKa3aJIHd, 10 MeiaTbHaA TOBEPXHS
IIMJIONONIOHOTO BiJPOCTKA CKPOHEBOT KICTKH IPHIIATAE JI0
BHYTPIIIHBOI COHHOI apTepii, BHYTPIIHBOI IPEMHOI BEHH,
SI3UKOTIIOTKOBOTO, IIiJT’I3MKOBOTO Ta JOAATKOBOTO HEPBIB.
[Nomepeny BigpocTka Ha BigcTaHi 3—6 MM BiJl HEOTO pO3Ta-
IIOBY€THCSI 30BHIIIHS COHHA apTepis, a HOro BepxiBKa 3Ha-
XOOUTHCA Ha Bixgcradi 6—10 MM Bijg O1YHOI CTIHKH IJIOTKH
3 PO3TaIIOBaHUM Ha HbOMY HEPBOBUM CIIETEHHSIM. Y pasi
MTOJIOBXKEHHS Ta BUKPUBJICHHS IIHJIONOAIOHOIO BiIPOCTKA
BIJTHOIIICHHS HOTO Ta HABKOJIMIITHIX CTPYKTYP JCIIO 3MiHIO-
10TheA (puc. 1).

3araqbHONPHUUHATE TPHUITYIIEHHS, [0 BHHUKHEHHS
CHHJPOMY TOB’sI3aHE 3 ITOJOBKECHHSIM BIJIPOCTKA Ta OCH-
(iKaIiero MO S3UKOBOT 3B’ SI3KH. Y 3B’S3KY 3 LIUM
HU3Ka JIOCHIDKEHb IPHUCBSYCHA BU3HAYCHHIO HOPMAJb-
HOI JOBXWHH BiIPOCTKA, MEPEBUIICHHS SKOi MPU3BOIAUTH
O PO3BHUTKY 3aXBOPIOBAaHHS. Y JIiTeparypi HaBOAATHCS
masi [2; 9; 11], mo HOpMaNBHOIO € JOBXKHHA BiAPOCTKA
2-3 caaTuMeTpH. SIKII0 OiIIbIIE, TO BiIPOCTOK BBAKAETHCS
MOJOBKEHUM 1 MOXKE BHUKIIMKATH CHUMIITOMATHKY. [HI
JOCIIJJTHUKH, MU Y TOMY YHCIIi, BUSBJISIM BiJJPOCTKH, SIKi
MAaIOTh JIOBXKHHY MOHAT 3 cM 03 KIiHIYHOT CUMIITOMATHKA
obcTtexxyBanux [2; 3]. Buxomsum 3 JaHUX JOCTIIKCHHS,
IO MPOBOAUTHCS HAMH IPOTATOM 12 pOKIB, y PO3BUTKY
CHMIITOMATUKH HIWJIOMI] I3MKOBOTO CHHAPOMY ITEpEBaXKHE
3HAQUeHHS Ma€ He JOBKMHA BiIPOCTKA, a CTYIiHb HOTO
BHUKPHUBIICHHS 1 BiJNOBITHO THCK Ha ONHM3BKI CTPYKTYpH.
Bynu Bunanku He3HAYHO MMOOBKCHUX MIHIIOMOAIOHUX Bif-
POCTKIB, SIKi IPUHOCHJIM TAIli€EHTaM 3HAYHUIN AUCKOMQOPT
Ta BUpakeHi Oomroui BimuayTTs [4; 5]. Po3mipm BimpocTkiB

Puc. 1. HepBu i cynunn mui (ATaac aHaToMii JIIOAMHU:
7-e Buaanus / @penk I. Herrep 2020 p.)
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Ta ocuikalis 3B’530K MPaBOPYY 1 JIIBOPYHY, SIK HPaBHJIO,
HEOJIHAKOBI: y JCSIKUX JIFONCH TXHS MOBXHHA HAa OJHOMY
0o1i MO)ke Maiike BIBOE MEPEBHIIYBAaTH MOBKHHY Ha
JIpyroMy, IpoTe Hal4acTile pi3HULS CTAaHOBHUTH 2—5 MM
[5; 6; 7; 8]. I3 BupoBamKEHHSIM y NMPAKTUKY OOCTEXEHHS
XBOPHX 32 JOTIOMOTOI0 KOMII'IOT€pHOi ToMmorpadii Mox-
JUBOCTI AIaTHOCTUKH TillepTpo()OBaHOTO MIMIIOMOAIOHOTO
BiIpOCTKa 3HAYHO 30umbmmmmcs. Kpim Toro, Takuii MeToxn
IOCIIKEHHS TO3BOJISIE BU3HAYWTH HE TIIBKW HAasABHICTH
MOZIOBKEHHS IIIMJIOMOAIOHOTO BiIPOCTKA, a i B3aEMOpO3Ta-
ITyBaHHS CYJWH LTI, IHITNX aHATOMIYHUX CTPYKTYP BiIO-
BiJTHO JI0 IIMJIOTIOAIOHOTO BiIPOCTKA, CTYIICHS BiIXHUICHHS
BIZIPOCTKA SIK y CIIOKOT JIFOJIMHU, TaK i MiJl 4ac pyXy TOJIOBH
Ta WHi.

AKTyallbHICTh JOCIHIPKCHHSI BU3HAYAETHCS THM, MIO
IO I3UKOBUHM CHHIIPOM 3aJIMIIAETHCS MaJIOBiIOMUM
JIKapsM Ta He JOCUTh BUBYCHHM 3aXBOPIOBaHHAM. Bennka
KIJIBKICTh CyIMH Ta HEpBIB INWI aHATOMIYHO IIOB’s3aHa
3 OIMJIOMOAIOHNM BiIPOCTKOM CKpOHEBOI KicTku. Ha3zpima
HEOOXiTHICTh OLIBIN YiTKOTO PO3YMIHHS i 3HAHH AHATOMO-
TOTOTpadgigHOrO PO3TANIYBaHHS MIMIIONOAIOHOTO BipoC-
TKa CKPOHEBOI KiCTKH B HOPMi Ta y pa3i HOTro MOZOBKEHHS,
BIANOBITHO JO CTYNEHS WOTO TIATOJNIOTIYHOTO BILIHBY
y BUDIAOI THUCKY Ta aedopmariii MPHICTIUX CTPYKTYP,
PO3BUTOK CHMITOMATHUKH LIMJIONIJ SI3MKOBOTO CHHAPOMY
3aJIeKHO BiJ IIbOTO, PO3POOKH Ta BIOCKOHAICHHS TAKTUKU
JIKyBaHHS IICJIs 1IarHOCTYBaHHS TaKoi MaToJorii, Hoxab-
moi peaOuritauii MamieHTIB 3 ONHMCAHOIO IATOJIOTIEI0 Ta
podiTaKTUKN PELUINBIB IbOTO 3aXBOPIOBAHHSI.

Mera gocCTiIKeHHSI — BHBYUTH HaHOIIBII IIOIIN-
peHi aHaToMo-TomorpadiuyHi B3a€MHHH MIMJIOMOIIOHOTO
BIIDOCTKA CKPOHEBOI KICTKM Yy pa3i HOro HONOBKECHHS
Ta MOXXJIMBOCTI BIUIMBY Ha pi3HI NPWIENT CTPYKTYpH
Ta PO3BUTOK PI3HOMAHITHHX BAapiaHTIB CHMIITOMAaTHKA
IIAJIONI I3UKOBOTO CHHIPOMY.

Marepiaau Ta meToau. [Iposenena Hamu podorta Oyna
CHpsIMOBaHA Ha BJOCKOHAJICHHS Ta CIIPOILLIEHHS METOMIB
KOHCEPBAaTHBHOI Ta XipypriyHoi Tepamii XBOpHX 13 CHMII-
TOMATHKOIO IIMJIOMIJ SI3UKOBOTO  CHHJPOMY, BpPaXoBy-
104U aHaToOMO-TororpadiuHi 0coONIMBOCTI pO3TallyBaHHS
MIAIONOAIOHOTO BiJIPOCTKA CKPOHEBOi KICTKH CTOCOBHO
AQHATOMIYHHX CTPYKTYP y HOpMi Ta y pa3i Horo MoJJOBKeHHSI.
B po6oti Bukopuctani nani nposeneanx KT-gocmimkeHs
Ha croipagspHOMy ToMmorpadi Philips Brilliance 64
3 BHYTPIITHROBEHHUM OOIIFOCHUM TiicieHHsIM « Tomorek-
con-350» Ta mpoBeneHHIM (YHKIIIOHATBHUX TIPOO 1 Maib-
MATOPHOTO JOCHTiHKeHHS 0Tk, DyHKIioHaNbHI podu
i gac npoBeaeHHs KT-mgocmimKeHHs NIHIOMOIIOHNX Bi-
POCTKIB HOJISITaJIM Y BUKOHAHHI 3HIMKIB y MPSIMOMY I10JIO-
JKCHHI TOJIOBH XBOPOTO, a TAKOXK y pasi 3aKUIaHHs TOJI0BU
Ha3aj] i IPUTUCHYTOTo O TpyauHu migdopimas. Lle Oyio
JIOKJIaJTHO OIMCAaHO HaMH B MUHYJIMX poborax [4]. V wmiit
poboti OynyTh ommcaHi JAesKi BapiaHTH B3a€MOpPO3Tally-
BaHHS ITTOJJOBKEHOTO INMJIONOAIOHOTO BiIPOCTKA CKPOHE-
BOi KIiCTKH Ta OTOYYFOUMX HOTO CTPYKTYp Y pasi pi3HOro
BUKPHBJICHHS Ta MOIOBXKECHHS OCTaHHBOTrO. KpuTepismu
BimOopy XBopuX OynmM aHali3 NaHUX — CKapr, aHAMHE3Y
XBOpOOH, oy porormorku Ta KT-mocmimkeHHs mmmo-
MOMIOHMX BIAPOCTKIB. Y MOCHIDKEHHI Opaivch XBOpi, sKi
MajJHM CHMIITOMATHKY LIMJIONIA SI3UKOBOTO CHHAPOMY Ta
Malli BIAMOBIZHY ITaTOJIOTiI0 MIMJIONOAIOHOTO BiApOCTKA
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a0o mmtonia’s3uvHol 38’ s13ku mig yac KT-mocmimkeHHs.
JlocnimKeHHs TPOBOAMIIMCH Ha Kadenpi OTOPUHOIAPUHIO-
siorii OnechbKOro HaIllOHAJILHOTO MEANYHOTO YHIBEPCUTETY
Ha 6a3i JIOP-Bigminennss MKJI Ne 11 M. Onecu. PoGoty
BHKOHAHO BIJIMTOBITHO J0 MPHHIUMIB [ eThCiHCHKOT TeKia-
paii BcecBiTHROI MennuHOT acomiallii « ETiari mpuHIIH
MEIUYHUX JOCITI/DKEHb 3a Y4YacTIO JIIOMUHU sIK 00’€KTa
TIOCIIUKEHHS.

3a 12-piunnii mepioxg HaMu 0OCTEKEHO Ta MPOTIKOBAHO
224 namienTn. 3 HEX XiHOK Oyno 158 (70,5%), 9omoBikiB —
66 (29,5%). IMamientiB 25-30 pokis Oyno 26 ocib (11,6%),
3045 pokiB — 133 ocobu (59,3%), 45-60 poxkiB — 47 ocib
(20,9%), 60—70 pokis — 18 ocib (8,0%); TpuUBaITICTh 3aXBO-
proBanHs — Bix 1 g0 10—15 pokis.

Pe3ynbTaTi Ta 00roBOpeHHsl. J[7s BHUpIIICHHS OIHU-
CaHMX BHIIE MPOOJIEM BBAKAEMO 33 HEOOXIIHE YiTKO
po3ziOparucst 3 aHaTOMO-TONOTpadiYHUM PO3TalIyBaHHIM
LIMJIONONIOHOTO BiIPOCTKA CKPOHEBOI KICTKM B HOPMI Ta
3 BapiaHTaMHU MOXIIUBOI B3a€MOJIl HOr0 3 MPHIICTIIUMH
CTPYKTYpaMH y pa3i MOJOBKEHHS Ta BUKPUBIICHHS OCTaH-
HBOTO, SIKHUX O€3JIid.

HopmaneHe po3rantyBaHHs IIIIOTIONIOHOTO BiIpOCTKA
CKPOHEBOi KICTKM Ta OTOYYIOUHMX HOTO CTPYKTYp BigoMme
1 1oOpe omucane B iteparypi (puc. 1) [6]. Hami mu Gyaemo
OIMCYBATH BapiaHTH B3a€MOIIT IIMIJIONOAIOHOTO BIIPOCTKA
31 CTpYKTypamu IIUi y pa3i HOro MOJOBXKEHHS Ta Pi3HUX
BHUKPUBJICHb, K1 TPAIUBUTUCH HAlYacTiIIe.

lranTchkuii MMIOMOMIOHUN BIAPOCTOK TPOXOIUTH
O0JIN3Y SI3UKOTIIOTKOBOTO HEPBA, MK 30BHIIIIHEOO Ta BHY-
TPIITHBOI0 COHHUMH apTepisMu. ToMy BiIXHJICHHS IIUIIO-
BUJIHOTO BiIPOCTKA HA30BHi 200 10 CEpeIMHM NPU3BOAUTD
JI0 Or0 KOHTAaKTy i3 3a3HAYCHUMHU apTEPiIMH Ta HEPBOM,
10 TTOCHITIOETHCS i/ 9ac pyXy TOJOBH Ta mmwi (puc. 2, 3,
4, 5, 6). 3aneXHO Big TOTO, SIKE 3 PO3TAIIOBAHUX y Oe3mo-
cepeaHii OIM3BKOCTI YTBOPEHD MiATAETHCS BIUIUBY, BHUIi-
JISAIOTH J1BA MiABUAM CHHAPOMY: ITHIONOIIOHO-TIIOTOYHUN
1 IAIONOAI0HO-KapOTHAHUH.

Puc. 2. (1 — mmaonoaioHui BiIpoCTOK, 2 — BHYTPIilIHS
sipeMHAa BeHa, 3 —BHYTPILLIHS COHHA apTepis)

Puc. 3. (1 — munonogioHui BiIpocToK, 2 — BHYTPilIHA
COHHA apTepisi, 3 —~BHYTPIllIHA SipeMHA BeHA)

Puc. 4. (1 — mmaonoaioHuii BiApoCcTOK, 2 — BHYTPillIHS
sipeMHa BeHa, 3 — BHYTPIllIHS COHHA apTepis

Puc. 5. (1 — munonogioHui BiIpocToK, 2 — BHYTPilIHA
sipeMHA BeHa, 3 —BHYTPIillIHsI COHHA apTepist)
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Puc. 6. (1 — mmiionoaionmii BitpocTok, 2 — BHYTPilIHA
COHHA apTepis, 3 — 30BHilIHS APeMHAa BeHA,
4 — BHYTpillIHA SIpEMHA BeHA)

Puc. 7. (1 — mujonoxidHuii BiapocTok,
2 — BHYTpillIHA SIpeMHA BeHAa, 3 — BHYTPIllIHA COHHA
aprepis)

Puc. 8. (1- mmiononioHuii BiApPoCTOK, 2 — monepeyHuit
BipocTok xpedusi, 3 — BHYTpPIillIHA sipeMHAa BeHa,
4 — BHYTpilIHSA COHHA apTepis)

VY pa3i mmronoioHO-IIIOTKOBOTO CHHAPOMY BHACIIIIOK
MOApa3HEHHsI HEPBOBHX 3aKiHUEHb SI3UKOITIOTKOBOTO HEPBa
BUKPHBJICHUM IIMJIOBHIHUM BiIPOCTKOM BHHHKAIOTH 0O
B JUISHII TOH3WISAPHOI SMKHA. Y TakoMy pasi BIIPOCTOK
MAJIBIYETHCS. HA IHI TOH3WIAPHOI SMKH. |HTCHCHBHICTBH
600 Bapiroe — BiJ HE3HAYHOTO OO0 ab0 BiMIYTTA CTO-
POHHBOTO TiJIa B TJIOTI, OCOONHMBO IIiJl Yac KOBTaHHS, JI0
PI3KOr0 CHIIBHOTO MOCTIHHOTO 0OJII0, 110 IPPAMIOE Y MHUT-
JallHY, ¥ ByX0. PO3BUTOK MIMJIOBHIHO-KapPOTUIHOTO CHH-
JpoMy («CHHIPOM COHHOI apTepii») 3yMOBIEHHH THM,
0 KiHYKMK ITOJOBKEHOTO 1 BIIXWIIEHOTO HAa30BHI LIMJIO-
MoAIOHOTO BIPOCTKA YMHUTH THCK Ha BHYTPIIIHIO abo
30BHIIIHIO COHHY apTepilo, MIsSHKY O0idypkamnii 3arambHOT
COHHOI apTepii, MOIpa3HIOE TepiapTepialibHe CUMIIATHYHE

Puc. 9. (1 — mmyionogionuii BitpocTok, 2 — monepeyHui
BipocTok Xpedusi, 3 — BHYTPIilIHA ipeMHAa BeHa,
4 — BHYTpilIHA COHHA apTepis)

CIUICTCHHS 1 BUKIIUKA€E OO B 30HI KPOBOIIOCTAYaHHS ITHX
aprepiit. [Tix yac mompa3HeHHs! BHYTPIIIHBOT COHHOT apTe-
pii marieHTH CKap KaThCs Ha MOCTIiHHI 00 B JUISHII Yoia,
OYHMIII, OKa, TOOTO B 30HI PO3Taly’KEHHS Ta KPOBOIIOCTA-
YaHHS BHYTPIIIHBOI COHHOI apTepii abo ii Tiyok, 30KpeMa
ouHOi apTepii. BHacmigok THCKY BigpocTka Ha 30BHIIIHIO
COHHY apTepiro 0ol ippadioroTh MO ii TIIKaX y JiUTSHII
CKpOHi, 00JMYusi Ta TiM’SIHOT KICTKH. AHOMaJbHE IOJO0-
BKEHHsI IIMJIONOAIOHOTO BiPOCTKA Y MOEIHAHHI 3 Haj-
MIPHHAM BiIXHJICHHSIM HOTO B MEIiaTbHOMY a00 33 JHBOMY
HanpsMax MPU3BOJUTH JIO 3ABJICHHS M’53iB, OAPa3HEHHS
SI3UKOTIIOTKOBOTO HEpBa Ta CHUMIIATUYHOTO IepiapTepi-
aJBHOTO HEPBOBOTO CIUICTCHHS CTIHOK COHHUX apTepii
Ta moTKU (puc. 7). Bim BepxiBkH IIMIONOAIOHOTO Bif-
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POCTKA BIiIXOMUTH INMJIOINIM SI3UKOBA 3B’s3Ka, L0 #Iae 10
i1’ A3UKOBOT KICTKH, sIKa MOXE ITiIJaBaTUCS PI3HOTO CTY-
MeHs KabIudiKkallii, Bil 4acTKOBOT 10 TOBHOT (puc. 5, 6, 7).

Buxonsuu 3 GioMexaHIKM pyXiB MOJOBKEHOTO ILIHJIO-
BUIHOTO BIIPOCTKAa CKPOHEBOI KICTKH, BiH MOXKE YMHHTH
THUCK Ha HEPBOBI CTBOJM IUWI 3 PO3BUTKOM BiJIOBIiJI-
Hoi cumrntomMatuku (puc. 1). ¥V pasi HaxwiIy TOJOBH BIIe-
pen THCK 3337y BiJ IMMJIOBHAHOTO BifpocTka — ganglion
cervicale superius (n. Vagus), KOpiHHS IFOTO CIUICTEHHS
Radix superius, posterius. Ilig gac pyxy romoBu Brepen
i Hazag MoxnmBe moxpasHeHHs N. Glossopharyngeus
i N. Hypoglossus, siki MOXyTb OyTH SIK CIIEpedy, Tak
1 33aQy MHIMJIOMOAIOHOTO BIAPOCTKA, MEPETUHAIOYU ILIO-
HIMHY HOTO i/l KYTOM YIONEpeK, 3BepXy BHU3 3aJI€XKHO BijI
MOZOBKEHHS Ta AedopMallii, BIUIMB BiI0yBa€ThCs Mij Yac
HaxXWIy TOJIOBH BIIEpes 1y pa3i 3aKuaHHsL.

N. Accesorius 3HaxX0qUThCS 033y BifpocTka. Jlist Ha
HBOTO BiIOyBa€THCS 1111 Yac HaXHITy TOJIOBH BIiepen. 3 ypa-
XyBaHHSM JaHMX HAIIUX JOCTiIKEHb MOXKHA TIPHITYCTUTH,
IO CHMIITOMATHKA IIHJIOMNIA I3MKOBOTO CHHIPOMY 0araro
B YOMY 3aJICKUTB BiJ TOTO, HAa SIKC YTBOPEHHS IIHUI HOIO-
BXCHUH MIHMJIOMOAIOHUI BiJPOCTOK YMHHUTH THUCK. Y TpaK-
THYHIA MEIMIMHI, MH BBa)Xa€EMO, Ma€ 3HAYEHHS BIUIUB
ITOJIOBKEHOTO IIHJIOMOAIOHOTO0 BIAPOCTKA Ha SI3UKOIVIOT-
KOBHUI HEpB SK HAa YYTJIMBUI 1 HA CUMIATHYHI CIUICTEHHS
MaricTpajbHUX CYAMH WK (apTepiil Ta BeH).

VY pasi aii munonoaioHOTo BipoCTKa Ha S3UKOTIIOTKO-
BUI HEpB XapaKTepHa CHUMIITOMaTHKa IMOAIOHA 10 CHMII-
TOMIB HEBpAJrii I[bOro HepBa — pi3ki (TOCTpi, CMHUKaIOUi,
CBEPJUTIJIbHI) OIHOCTOPOHHI 0O0JIi B KOpEHi s3MKa 1 B ropii
(mimHEeOiHHA TyXKa, MATAanuHA). Boli MOXyTh BigmaBaTtu
y 1enerny, y Byxo. MoxiuBi Gpaxukapais, 3HHKESHHS apTe-
plaNbHOTO THUCKY 1 HaBiTh HENPUTOMHICTH. Btk mocwmitro-
€TBCA I 9ac MPUHOMY 1Ki, KOBTAaHHS Ta PyXy TOJIOBOIO.
[TogibHa cUMITOMAaTHKa CIIOCTEpITaeThcs y OUTBIIOCTI
XBOPHX 13 A0’ I3UKOBUM CHHIPOMOM.

Benuke 3HaueHHs Mae HasiBHICTH anoMautii Kimmepii,
TOOTO 3aXBOPIOBAHHS, SIKE BUHHKAE T MA€ CXOXY CUMIITO-
MaTUKy 3 IIHIOMNIA I3UKOBUM CHHAPOMOM, 1 MU ITOBHHHI
Oparu 5o yBaru, 1 Ha KT-3HiMKax BoHa noOpe Bizyaiizy-
eTbcs. AHomaris KiMmeprti — 3aXBOpIOBaHHS, IO IIPHBO-
JIUTH JI0 3/1aBJICHHS CTIHOK XpeOLeBoi apTepii, ika oTo4eHa
KiCTKOBOIO TKaHHHOIO. L{e 3aXBOpIOBaHHS € MaTOJIOTTYHUM
CTaHOM TIEPIIOTO IMUHHOTO XpeOIls (aTiaHTa), HasBHOCTI
B HBOMY JOAATKOBOI KIiCTKOBOI IY)KKH, IO Ma€ BHIIA
MiBKITBI (OyronomiOHOTO BHPOCTY). Y pe3ynbTari HOp-
ManbHa OOpO3HA, B SIKIM MPOXOMUTH XpedlieBa aprepis,
IIePETBOPIOETECA Ha KaHall, SIKMH 3HaXOAUTHCS B TOBII
3aJHbO1 IyXKH arianrta. [laronoris Moxxe OyTH OIHO- 4YM
nBocTopoHHs. YacTtime Mae Micie HaOyTHii Bapiant. [Ipu-
YHHOIO, HMOBIPHO, € OCTCOXOHAPO3 INMUHHOTO BIIILTY
xpebra. [ns anomanii Kimmepni XxapakTepHi KiiHIYHI
MIPOSIBH, 110 3yMOBJICHI 3MEHIIEHHSM KiJIbKOCTI KPOBI, 1110
HAJXOMUTH O 33JHIX BIAIUTIB MO3KY. ToMy 3’SBISIOTHCS
Taki CHMIOTOMH: IIyM y ByXaX (A3BiH, NHCK, MIETECT);
MEPEXTIHHS «3IpOY0K» Mepel OYMMa; MOTEMHIHHS Hepen
OYaMH, IO K PATOBO 3 SBIETHCS, TAK 1 PalITOBO 3HUKAE;
M’s130Ba cmaOkicTh. CumnTomu aHomaitii KiMmmepari mocu-
JIFOIOTBCS IiJ Yac MOBOPOTY TOJIOBH XBOPUM Y BH3HAYEHY
ctopony. IlomiOHa cuMITOMAaTHKa 4acTo XapakTepHa IS
HIWJIOMIA A3UKOBOTO CHHIApOMY. Jly)Ke Ba)KJIHMBO 3a OIHO-

YacHOI HasBHOCTI y namnieHta aHomanii Kimmepui i mozgo-
BXKCHHSI IUWJIOMOAIOHOTO BiIPOCTKA MPOBOTUTH AuDepeH-
LiifHy IarHOCTHKY MiX LIMMH 3aXBOPIOBaHHAMH. OCKIJIbKH
y pasi ImpeBaIOKY0i CHMIITOMATHKK aHomamil Kimmepi
Tepartis IWIOMNiA I3UKOBOTO CHHAPOMY e(eKTy He JacTh.
VY HacTymHuX cTarTax OyJe HaJaHO cxeMy AuQepeHIianb-
HOI JIIATHOCTUKH 3 TAKOO MATOJIOTIEIO.

Ha KT-3HiMKY MH MO>XK€MO TIOOaYHUTH CTYIIiHb BIUTHBY
IIAJIONIOAIOHOTO BiIPOCTKA HA MAariCTpajibHI CYJUHH IITUI
(puc. 9). Y pasi mepemiexanHs 10 CTBOJIA COHHOI apTepil
0a4rMO CTYMiHP BIUIMBY IIMJIOMOAIOHOTO BiAPOCTKA 0
cyniuHH — 30epexeHHss a00 BiACYTHICTh XKHPOBOTO MPO-
IapKy Mixk HUMH. TOYHOI TOBLIMHU )KUPOBOTO MPOIIAPKY
B HOpMI B JiTeparypi He BKa3zyeTbcs. Y pasi MOBHOI Bif-
CYTHOCTI >XHMPOBOTO IPOIIApKy Ta TICHOTO HPWJISATaHHS
HIMJIONOAIOHOTO BiIPOCTKA IO apTepil i yac 3MiHCHEHHS
pyXy TOJNOBH BifOyBaeThcsi TpHWBaia Jis BiJpPOCTKAa Ha
CYIMHHY CTiHKY, leopMalisi CyAHHH 3 Pi3HUM CTyIEHEM
BupaxkeHocTi cumnromaruku. Ha KT-gmocmimkeHHi mu
MOXXEMO TI00aYHUTH HAsBHICTH MATOJOTil CYAMHHOI CTIHKA
Ta BU3HAUUTH 1i TOBIIMHY. Bennke 3HaYeHHS] MalOTh 3BU-
YaifHO BiJHOIICHHS IIMIONOAIOHOTO BiAPOCTKA 3 BEHAMHU
mui. Ha KT-gocmimkenni Mu Tpoxu O6aummo. HeoOxinHo
BPaxOBYBaTH TAKOXX BIUIMUB Ha SpeMHY BeHy. BoHa 3Haxo-
TUTHCS MDK IIMJIOMOMIOHAM BiIPOCTKOM 1 IMOMEPEYHUM
BigpocTKOM 1—2 mwmitHoro xpeois (puc. 8). Y pasi momo-
B)KEHHS Ta BUKPUBJICHHS HIMIONOAIOHOTO BiJPOCTKA MOXK-
JIMBE 3JIaBJICHHS! BEHH, PI3HOTO CTYIIEHS BHPa)KEHOCTI Ta
CHUMITTOMAaTHKH, TIOB’SI3aHOi 3 NOPYIIEHHSIM BIITOKY KpOBi
3 TOJIOBHOTO MO3Ky. [ly’ke BayKJIMBO CTYIIiHB 3aBJICHHS
BU3HAYATH Y CIIOKOT Ta MiJ] 4ac pyxiB roaosu. CuMmnroma-
TUKy OyIe ONMCcaHO B HACTYNHHX CTaTTsAX. Y Il cTarTi
MH HaMaraeMocs YiTKO BH3HAUUTHCA 3 TOMOrpadidHIMU
OCOOJIMBOCTSIMU PO3TAIllyBaHHS IIMJIOBUIHOTO BIAPOCTKA
B HOpMIi 1 y pa3i HOro MONOBKEHHS 1 BUKPHUBICHHSA, 1 SIK
e Mu 6aunmo mix yac KT-mocmimkenns. o gyxe Bax-
JIUBO UTS TIPAKTHYHOTO JIKaps, OCKUIbKH 1€ Ma€ BEJIHUKE
3HAUSHHS JUIsl IPAaBUJILHOT OLIHKM CHMITOMAaTHKH, IOCTa-
HOBKM TPaBWIBHOIO MiarHO3y Ta MpPaBHJIBHOTO JIKY-
BaHHS — KOHCEPBAaTMBHO a00 ONepaTHBHO. Y HACTYHHHX
poboTax IUIAaHyeEMO OITMCATH KOXKEH BaKJIMBHI BapiaHT,
HOTO CHMIITOMATHKY Ta MOXJIMBI 3aCOOM JiarHOCTHKU Ta
nikyBanss. [IpoBenena Hamu pobora Oyna cripsMOBaHa Ha
B/IOCKOHAJICHHSI Ta CIIPOIICHHS METO/[iB KOHCEPBATUBHOI T
XipyprigHoi Teparii, a TakoXK iX KoMOiHaIii A1 XBOpHX i3
CHUMITTOMATHKOIO HIMJIOMNI I3UKOBOTO CHHIPOMY, IIPABHUIIb-
HOT iHTeprpeTarii gaHux mnposeneHux KT-mocmimkeHn
3 KOHTPACTOM 1 MPOBeACHHIM (YHKIIOHATBHHUX MPOO IS
BU3HAYCHHs HAWOLIbLI ONTHMAIBHUX METOIMK, BPaXOBY-
04X JaHI OCOONHMBOCTEH aHATOMO-TONOrpad)ivHOro B3a-
€MOPO3TallyBaHHs TOJOBKEHOTO HIMIONOAIOHOTO Bipoc-
TKa CKPOHEBOI KiCTKH Ta HOTO BiJHOIIEHHS 3 NPHJIETIUMHU
CTPYKTypaMU Ta BIUIUBY Ha HUX, BIJIMOBITHO HAa PO3BUTOK
CHUMITTOMaTHKH CHHIIPOMY.

BucnoBku.

1. 3 omsamy Ha maHi Hamol poOOTH, MOPIBHSHHS B3a-
€MOPO3TalIyBaHHS NIHJIOBUIHOIO BIIPOCTKA CKPOHEBOT
KiCTKH Ta OTOYYIOUMX HOTO CTPYKTYp Yy HOpMI Ta y pa3i ioro
MO/IOBKEHHSI Ta BUKPUBIICHHS MOXKE CYTTEBO BiIPI3HATHCS.
Iiaximg 10 KOKHOTO XBOPOTo Ma€ OyTH CyBOPO IHAMBILY-
anpHUM. BiInoBigHO 70 JaHUX aHAMHE3y, CUMIITOMATHKH
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3aXBOPIOBaHHS, OISy XBoporo, nanux KT-gociimkeHHs MpPOBOAMTH BIANOBIAHO 1O OCOOJMBOCTEH aHAaTOMO-
(dopMyeThcsl cxema JTIKyBaHHS KOHKPETHOTO XBOPOTO. TonorpagiyHOr0 pO3TallyBaHHS MOJOBXEHOTO LIHJIO-

2. Bubip Meronuku XipyprivHoro, KOHCEpBATHB- IOAIOHOTO BiJpOCTKa CKPOHEBOI KICTKH Ta OTOUYIOUHX

HOTO, KOMOIHOBaHOTO JIIKYBaHHS XBOPHX 13 CHMIITO- HOTO CTPYKTYp JJIS JOCSTHEHHs HaiOinbuiol epexTus-
MAaTHKOK [IWJIONIJ I3UKOBOTO CHHIPOMY HEOOXiJIHO HOCTI.

10.

11.

12.
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Introduction. Thanks to antiretroviral therapy (ART), humanity has made progress in overcoming HIV infection. With adherence
to treatment, ART suppresses HIV multiplication, promotes immune system maintenance and recovery, provides people living with HIV
(PLHIV) with a familiar, quality-adjusted and long life, and prevents further HIV transmission. Although the recommendation to start ART
in such patients as soon as possible, regardless of CD4 cell count, has been implemented since 2010, there is still a delay in prescribing ART
in Ukraine.

Materials and methods. We conducted a desk study to identify problematic issues of delaying and/or not prescribing ART to patients
with HIV/TB coinfection in Ukraine based on original observations, and analysis of scientific publications, regulations, and national and
international standards of HIV/TB coinfection treatment.

Research findings and their discussion. It has been established that the regulatory documents governing the detection, registration,
medical surveillance, and treatment of HIV infection and tuberculosis in Ukraine are in line with international recommendations. The
prescription of ART for HIV/TB co-infected patients in Ukraine is related to anti-tuberculosis treatment. The timeframes for ART initiation
after antituberculosis therapy (ATT) administration are up to 8 weeks (early initiation), after 8§ weeks (delayed initiation) and up to 2 weeks
(early initiation). According to new scientific evidence, ART should not be associated with ATT, and ART initiation after prescription of
antimycobacterial therapy should be reduced to 2 weeks. ART initiation before 8 weeks should be delayed only in PLHIV receiving treatment
for CNS localized TB.

Conclusion. The reasons for not prescribing and/or delaying the prescription of ART to patients with HIV/TB co-infection include
the lengthy algorithm of TB diagnosis by a TB physician alone, and in some cases by a consilium of physicians; the refusal of medical
institutions to conduct HIV testing using rapid tests, and the transfer of this HIV testing service to specialized laboratories using enzyme-
linked immunosorbent assays (ELISA); the low level of HIV and TB screening among key populations at risk and education on HIV and TB
prevention methods; and the low level of HIV and TB testing among key populations at risk.

Key words: HIV infection, tuberculosis, antiretroviral therapy, co-infection.
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Mertoro poboTu Oyi10 mpoBeeHHs aHai3y MpUYUH 3aTpuMku abo HenpusHadeHHs ART s nauienti 3 xo-iHdekuieo BIJI/TB, 6a3yto-
YUCh Ha BIIACHUX CIIOCTEPEIKCHHSX, aHAIII31 HAYKOBHX ITyOiKalliif, HAalliOHAJbHUX | MDKHAPOJHUX CTAHIAPTIB JIIKyBaHH.

BcTaHoBneHo, mo nprYMHAMH HeMpHu3HaYeHHs ab0 3aTpumkn npusHadeHHs ART mis nanienTis 3 xo-indexuiero BIJI/TE € mponosxken-
HsI IPaKTUKK IPU3HAYCHHS IPOTUTYOSPKY/IbO3HOI Teparii By3bKHUMH CIielianicTaMu, mpoBeaeHHs TecTiB Ha BIJI nuiie cnewianizoBaHnmMu
11abopaTopisiMU 3 BUKOPHCTAHHSIM (epMeHT-TIOB’13aHO0T0 iMyHOcopOeHTHOro aHanisy (ELISA), HeHanexHe NMpOBEAEHHS CKPHHIHTOBHX
nociimkers moxo BussneHHs BLJI i Th y rpymax pu3uky, HEIOCTAaTHE MIPOBEICHHS OCBITHBOI POOOTH MIONO TOTNEpEIKEHHS OIIHPEHHS

BIJIi TB Tomio.

Kimrouogi cioBa: BlJI-ingekuis, TyOepKynb03, aHTHPETPOBIpyCHA Tepartis, Ko-IHQEeKIis.

Introduction. A recent UN report on HIV/AIDS
says progress against the HIV epidemic has slowed
significantly over the past two years due to the COVID-
19 pandemic and other global crises. By early 2022, the
number of people living with HIV (PLHIV) worldwide has
reached 38.4 million, 75 per cent of whom are receiving
ART; 5.9 million PLHIV do not know their HIV status.
Attainment of the 95-95-95 Fast Track targets globally was
85-88-92 [1; 2].

The problem of HIV infection and tuberculosis
has not only affected Ukraine but has become a great
challenge to both healthcare institutions and the entire
society. In addition, the problem’s scale has proved
to be very large, as Ukraine is among the top three
countries in Eastern Europe and Central Asia in terms
of HIV incidence, prevalence and mortality rates [1].
The morbidity rate in Ukraine was one of the highest
in Europe in 2020: 39 per 100.000 inhabitants. In most
cases, HIV infection was diagnosed in an advanced
stage of the disease. From 37% to 75% of patients
(depending on the region of Ukraine) had CD4 levels
<350 cells/uL when admitted for medical observation,
which, on the one hand, indicates a deep damage to the
immune system of PLHIV, and on the other hand, a long
period of transmission. The level of medical monitoring
coverage of newly detected HIV-infected people was
82.7%, with significant regional variations from 47.3%
to 100%.

One of the reasons for the late detection of HIV infection
is that HIV infection does not have its own clinical picture
and is manifested by various severe diseases, opportunistic
infections, and tumors developing amidst immune system
disorders.

Infection with Mycobacterium tuberculosis can occur at
any age. In most cases, TB does not develop in people who
are not infected with HIV. At the same time, TB is a severe
problem for HIV-infected people: according to UNAIDS,
it is one of the main causes of death. It is worth noting
that TB can develop at any stage of HIV infection, with
any number of CD4+ lymphocytes and is characterized
by a variety of clinical manifestations (pulmonary and
extrapulmonary) with a tendency to generalize the specific
process. Treatment of TB in an HIV-positive person is
longer and less effective. On the one hand, HIV infection
increases the risk of developing active TB, and on the other
hand, TB negatively affects the course of HIV infection.
Following UNAIDS, PLHIV are 18 times more likely to
have TB. Although 85 per cent of TB patients can be cured,
the success rate for PLHIV is much lower — only about
77 per cent [3].

Although the detection rate of active TB cases among
HIV-infected people under medical surveillance in Ukraine
decreased to 12.9% in 2020, down from 20.3% in 2019,

HIV/TB coinfection is responsible for one in two AIDS-
related deaths in Ukraine [1].

Humanity has made progress in overcoming HIV
infection due to ART. While adhering to the treatment
regimen, ART inhibits the multiplication of HIV, helps
preserve and restore the immune system and provides
PLHIV with the common, high-quality and long life.

Thus, early detection of HIV infection and early
initiation of ART will, on the one hand, contribute to the
prevention of opportunistic infections and, on the other
hand, to public health by preventing or stopping further
HIV transmission.

The aim of the study was to identify problematic
issues of delaying and/or not prescribing ART for patients
with HIV/TB coinfection in Ukraine based on original
observations and analysis of scientific publications,
regulatory acts, and national and international standards of
HIV/TB co-infection treatment.

Materials and methods. In our study, we used the
reporting forms of the Central Health Service of the
Ministry of Health of Ukraine on the incidence of HIV/TB
co-infection in Ukraine during 2015-2021. We analyzed
a list of international and national recommendations and
standards, clinical protocols for the treatment of HIV/
TB co-infection. Some provisions of current regulatory
documents have been adapted, including standards and
protocols for starting ART treatment in patients with HIV/
TB co-infection, according to the multimodal strategy of
the WHO, the experience of other authors on the reasons for
delayed treatment and/or not prescribing ART to patients
has been applied.

Epidemiological and statistical research methods were
used.

Research findings and their discussion. The main
criterion for prescribing ART to HIV-infected patients
from the 1990s to 2015 was the number of CD4 cells/mm?
[4]. In those years, antiretroviral drugs (ARVs) were not
widely used, especially in the early stages of infection, due
to their toxicity and the low threshold for the development
of resistance of viruses to their action. Medical supervision
of HIV-infected patients was carried out, treatment of
opportunistic infections and concomitant pathology was
prescribed.

Later, more effective, less toxic ARV drugs and their
combinations were introduced, and the optimal threshold
of CD4 cells/mm? for starting ART was raised. In 2002,
the threshold of CD4 cells for starting ART was less than
250 cells/mm?, already in 2010 it was 350 cells/mm3 [5].
Since 2013, treatment has been started when the CD4 count
is less than 500 cells/mm? [6].

In 2016, WHO strongly recommended treatment for
all, namely initiation of ART for all adults living with HIV,
regardless of HIV clinical stage and at any CD4/mm?® count.
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Implementation of this recommendation contributed to
better access to treatment. In addition, in 2017, the WHO
provided a recommendation to start ART as soon as a
patient is diagnosed with HIV infection [7, 8, 9].

In our country, the implementation of this
recommendation began in 2019 after the entry into force
of the order of the Ministry of Health of Ukraine No. 1292
"On the approval of a new Clinical Protocol on the use of
antiretroviral drugs for the treatment and prevention of
HIV infection" [10]. Our study analyzed the results of the
implementation of different levels of this clinical protocol
in health care institutions of Ukraine. The document
regulates the appointment of ART to all HIV-infected
persons, regardless of the clinical stage of the disease and
with any number of CD4 cells/mm? (adults, pregnant and
lactating women, adolescents (from 10 to 19 years old),
children under 10 years old, and babies). Currently, the date
of initiation of ART in Ukraine is not related to the number
of CD4 cells/mm?®.

We found that after the introduction of a new clinical
protocol in 2019, according to the results of a retrospective
epidemiological analysis of the incidence of tuberculosis
in general and co-infection with HIV/TB in particular, the
number of registered cases is steadily decreasing (Fig. 1).

Thus, during 2015-2019, the incidence rate
of TB was 65.2943.62 per 100 000 population: in
2020-2021 — 42.90+2.41, HIV/TB co-infection:
14.52+1.87 and 8.984+2.46, respectively (p<0.001;
Pearson coefficient 0.95).

The proportion of HIV-infected people among TB
patients ranged from 20.1 to 23.0%. The average HIV/TB
incidence rate (new cases and relapses) in Ukraine in 2021
was 8.98 per 100 000 population, ranging from the highest
level in Odessa region (33.1) to the lowest (1.2) in Ivano-
Frankivsk region [1]. Adequate TB detection and treatment
increases the life expectancy of PLHIV and reduces the
severity of TB.

A study was conducted to identify the reasons for delay-
ing and/or non-appointment of ART to tuberculosis patients
at various stages of the organization of medical assistance
to the population. Thus, according to the mentioned clinical
protocol, the appointment of ART to people living with HIV

35000

(PLHIV) without an established diagnosis of tuberculosis
should begin within seven days from the date of diagnosis
of HIV infection. However, in health care facilities provid-
ing medical care at all levels, the prescription of ART is
usually associated with the prescription of anti-tuberculosis
drugs (TBDs). According to the results of the study, doctors
first confirmed the diagnosis of tuberculosis and prescribed
anti-tuberculosis therapy, and then decided to prescribe
ART. The dependence of the duration of ART prescription
in patients with HIV/TB co-infection on the initiation of
anti-tuberculosis treatment (ATP) was revealed.

Thus, an important aspect for the timely initiation of
ART in patients with HIV infection is the accelerated diag-
nosis of the presence of tuberculosis in PLHIV through a
thorough assessment of symptoms and signs, as well as
diagnosis using a rapid molecular genetic method for the
detection of the pathogen (Xpert MTB/RIF).

It was found that the delayed start of ART (within
8 weeks from the start of ATT) was prescribed to patients
in 35.2% of newly registered cases of co-infection, and
the early start of ART (within 2 weeks from the start of
ATT) —in 10.5%. It is known that early initiation of ART
is recommended for patients with co-infection who have
significant immunosuppression (number of CD4 cells
<50/mm?) [10, 13].

Currently, evidence is accumulating on the benefits of
early initiation of ART in patients with HIV/TB co-infec-
tion [11, 12]. It is recommended to start ART as soon as
possible in children living with HIV who are diagnosed
with active tuberculosis, regardless of CD4 cell count/mm?
and clinical stage. It is recommended to start ART in these
children within 8 weeks of starting ATT. According to the
WHO Recommendations, which summarize the key prin-
ciples of HIV prevention, testing, treatment, provision of
services and monitoring, ART should be prescribed as soon
as possible, no later than 7 days after the diagnosis of HIV
infection for PLHIV without symptoms of tuberculosis,
including children under 5 years of age, due to increased
risk of death and disease progression.

At the same time, in Ukraine, the appointment of ART
to patients with a newly diagnosed HIV infection in most
cases, on average, takes place within 4 weeks.
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Fig. 1. Number of registered TB and HIV/TB cases (2015-2021)
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According to the clinical protocol, HIV-infected per-
sons with suspicion of tuberculosis, but without signs of
meningitis, are prescribed ART, additional examination for
tuberculosis and repeated medical consultation after 7 days.
Currently, the analysis of the received data shows that only
in 42.1% of cases, doctors complied with the requirements
of timely prescription of ART due to the lack of test sys-
tems for the diagnosis of tuberculosis.

According to the order, HIV-infected individuals who
are also diagnosed with TB and are already receiving treat-
ment for TB must start ART within two weeks, regardless
of their CD4/mm? count. HIV-infected persons who have
a confirmed diagnosis of tuberculosis and do not receive
ART and treatment for tuberculosis are initially prescribed
ATT and only two weeks later — ART. For PLHIV receiv-
ing treatment for clinically or laboratory-confirmed central
nervous system TB, ART should be delayed and initiated
no earlier than 8 weeks after initiation of TB treatment [7].

According to global estimates, the annual risk of devel-
oping active tuberculosis in HIV-infected patients with
latent tuberculosis infection (LTI) is 3—12 times higher than
in the general population. Treatment of PLHIV infected
with LTI reduces the risk of tuberculosis by 62% and the
risk of death by 26%. Therefore, prevention of tuberculosis
through screening for timely detection and treatment of LTI
is one of the main components of clinical management of
PLHIV in Ukraine [1].

In Ukraine, the treatment of tuberculosis in HIV-
infected patients is carried out according to the same
scheme and duration as in HIV-negative patients. If the
patient is already taking ART, it is continued and, if nec-
essary, the treatment is adjusted taking into account the
clinical situation (compatibility of ART and antimyco-
bacterial drugs, replacement therapy). According to the
Unified Clinical Protocol for providing medical care to
patients with co-infection (TB/HIV/AIDS), the reason
for delaying ART is the toxic effect of the simultane-
ous combination of ART and ATT [13]. Delay in early
initiation of ART in HIV-infected individuals with cen-
tral nervous system tuberculosis is associated with life-
threatening complications and serious adverse reactions
in these patients.

According to the results of our study, one of the most
serious reasons for the delay in the appointment of ART
for patients with HIV/TB co-infection in medical institu-
tions in Ukraine is the progression of the disease to tuber-
culosis after the appointment of ART. This phenomenon is
described in the literature as immune reconstitution syn-
drome (IRS) against the background of antiviral therapy,
the occurrence of which can reduce the effectiveness of
tuberculosis treatment and contribute to the progression of
the disease [14, 15].

We analyzed the literature sources regarding the fre-
quency and severity of toxicity and adverse reactions due
to the simultaneous use of ART and second-line antituber-
culosis drugs. At the same time, there is scientific evidence
that the risk of adverse reactions to both antituberculosis
drugs and other drugs increases with increasing levels of
immunosuppression [7]. Taking into account the above,
we have proposed to prescribe ART as soon as possible to
HIV-infected persons with suspicion of tuberculosis or with
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diagnosed tuberculosis, which indicates the need to make
appropriate changes to the legal documents regulating the
treatment of HIV/TB co-infection in Ukraine.

According to our research, in Ukraine, the system of
providing medical care to HIV-infected people is organized
in such a way that ART can be prescribed by a doctor of a
health care institution who studied at an internship in one
of the medical specialties, studied at thematic advanced
training courses on diagnostics, prevention, HIV/AIDS
treatment in higher education institutions and post-grad-
uate education institutions [10, 16], which contributes to
the early coverage of these patients on ART. At the same
time, it should be noted that it is the phthisiatrician who is
responsible for diagnostics and prescription of ATT.

Success in overcoming the HIV epidemic in Ukraine
primarily depends on the coverage of PLHIV on ART in
the early stages of the infectious process. It has been proven
that such conditions significantly reduce the rate of infec-
tion. Of particular importance in the fight against HIV
infection is the early detection of HIV-infected persons
among key population groups, where the incidence rate is
the highest [17]. According to the results of our study, the
incidence rate among key groups is 10 times higher than
among the general population (1.68%).

Considering the danger of HIV/TB co-infection both for
the patient and for the spread of the combined HIV/TB epi-
demic, the regulatory and legal documents of Ukraine pro-
vide for the organization of HIV counseling and testing for
all persons with symptoms of tuberculosis and, conversely,
tuberculosis testing of all HIV- infected since 2006 [19,
20]. It should be noted that the strengths of this approach
are that the HIV and tuberculosis screening service is inte-
grated at all levels of health care provision. As for HIV,
there are different algorithms for screening, verification and
identification of HIV using different methods (rapid tests,
ELISA, PCR) [18]. Screening for HIV and tuberculosis is
included in the service packages of the medical guarantee
program, namely the phthisiatric package of the National
Health Service, which is a motivating factor for screening
for HIV and tuberculosis.

Our research identified a number of problematic aspects
related to the late detection of HIV-infected persons in
Ukraine, including the insufficient level of provision of test
systems for rapid testing, especially for persons from key
groups. Thus, the specification of the primary health care
package of the National Health Service of Ukraine provides
for HIV testing by a family doctor using rapid tests. At the
same time, health care facilities providing primary health
care, which include primary health care centers, and health
care facilities providing secondary health care, which
include multidisciplinary intensive care hospitals, hospi-
tals general and rehabilitation treatment, medical advisory
and diagnostic centers, specialized medical centers, may
transfer HIV testing functions to specialized laboratories
for ELISA screening or other laboratories that conduct such
tests. In view of this, diagnosis takes significantly longer
and increases the risk that the patient will not return to the
health care institution that referred him for examination,
resulting in the loss of the opportunity to prescribe ART.
This situation also occurs in health care institutions that do
not purchase rapid tests for timely diagnosis of HIV.
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Another problem is the unavailability of testing for
key population groups. According to our data, in Ukraine
during 2015-2021, the highest incidence rates of HIV and
tuberculosis were recorded among injecting drug users
(IDUs), commercial sex workers (CWWs) and other per-
sons who do not take care of their own health and often
apply to healthcare institutions in the late stages of HIV
infection. Thus, these individuals have been a source of
HIV transmission for a long time. Therefore, as the results
of our study show, the search for ways to inform and con-
vince individuals from key groups about the expediency of
HIV testing and the effectiveness of prescribed ART and
ATT remains relevant in our country to this day.

We have proposed ways to encourage people from key
population groups to get tested for HIV. Yes, this is involve-
ment in the dissemination of information about the possi-
bility of testing, in the very process of testing persons who
are trusted in this social group, even if they do not have
a medical education. Another factor that will contribute to
the popularization of testing and treatment of HIV infection
and tuberculosis is the social support of HIV-infected peo-
ple. For this, it is necessary to make appropriate changes
to some regulatory documents approved in Ukraine, taking
into account the updated (2021) WHO recommendations,
which allow independent testing for HIV diagnosis by
any persons without special medical education who have
received training on the use of rapid tests [7].

In our opinion, simultaneous screening for HIV and
tuberculosis among persons of key groups is also an impor-
tant measure that can affect the deadline for prescribing
ART in Ukraine. However, if screening and verification of
the diagnosis of HIV is possible in any health care insti-
tution, then confirmation of the diagnosis of tuberculosis
requires the involvement of specialized laboratories, since
not all health care institutions have the ability to detect the
causative agent of tuberculosis by molecular genetic meth-
ods.

An urgent issue is the uninterrupted supply of health
care facilities with medical products for the determina-
tion of HIV serological markers with high sensitivity and
high specificity for effective screening, verification and
identification of HIV. After establishing a diagnosis of
HIV infection, PLHIV, with their voluntary consent, must
be registered and medically monitored for the rest of their
lives. However, according to the results of present study,
only 62.6% of such persons are monitored and supported
in health care institutions in Ukraine. Dispensary monitor-
ing of patients is systematic and continues throughout the
patient's life and includes periodic medical examinations,
laboratory, instrumental examinations and consultations of
other specialists. A significant proportion of HIV-infected
people are not registered and do not receive ART. Thus,
according to the results of research conducted in African
countries, only 10 to 14% of HIV-positive persons went to
health care facilities for medical help, less than a quarter of
them agreed to start treatment [7].

The goal of medical supervision of PLHIV is timely
detection of the threat of disease progression, provision
of effective medical care and necessary advisory, psycho-
logical and other support. An important part of this medical
monitoring is screening for tuberculosis. All PLHIV should
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be screened for tuberculosis at every scheduled visit to the
doctor or when there are relevant complaints, regardless
of where they receive medical care [7, 21]. In Ukraine,
according to the Standard of Medical Care for Tuberculosis
Patients, approved by the order of the Ministry of Health of
Ukraine, systematic screening for tuberculosis of PLHIV is
carried out by an infectious disease doctor who prescribes
ART to an HIV-infected person [22].

We established that during 2015-2021, all HIV-
infected patients underwent an X-ray examination of the
chest organs during registration in the health care system.
In addition, in 2022, an order of the Ministry of Health of
Ukraine was issued, which regulates the procedure for orga-
nizing the detection of tuberculosis and latent tuberculosis
infection among persons of key groups both at the primary
level and at the level of specialized and highly specialized
care [23]. The implementation of this order improved the
detection of tuberculosis patients. General practitioners
(family medicine) re-examined the composition of the
population they serve, especially key groups, and created
a comprehensive list of persons for systematic screening
for HIV and TB. This will help to significantly affect the
completeness of detection of infected people in the future.
It should be noted that, according to the Standard [22], sys-
tematic screening for tuberculosis among adults and ado-
lescents living with HIV requires X-ray examination of
chest organs and laboratory examination of sputum using
molecular rapid diagnostic tests when any of the following
symptoms are detected: cough during examination, fever,
weight loss, or night sweats; level of C-reactive protein >5
mg/l. At the outpatient stage, a sequential screening algo-
rithm for PLHIV is used among adults and children over
10 years of age. Xpert MTB/RIF®(Ultra) screening is used
only at the stationary stage. According to the results of our
research, tuberculin skin test (TST) or gamma interferon
release analysis are used only regional centers of socially
significant diseases to detect latent tuberculosis infection.

At the screening stage, when signs of tuberculosis are
detected, the referral period for further examination is 3
working days. In the case of a positive result of any of the
prescribed microbiological studies, it is necessary to imme-
diately contact a phthisiologist to confirm the diagnosis and
prescribe treatment [21]. According to the results of our
research, one of the additional reasons for the delay in the
appointment of ART in Ukraine is the untimely examina-
tion of HIV-positive persons for tuberculosis and the delay
in the medical examination by a phthisiatrician. Diagnosis
of tuberculosis consists in determining the localization of
the pathological process, microbiological confirmation of
tuberculosis and identification of the causative agent, as
well as mandatory determination of the sensitivity of myco-
bacterium tuberculosis to drugs used for treatment [22].
The diagnosis of tuberculosis or the presence of LTI on the
basis of epidemiological, clinical, laboratory and other data
is made by a phthisiatrician. Difficult-to-diagnose cases of
pulmonary/extrapulmonary tuberculosis without bacterial
isolation and coordination of antimycobacterial therapy
(PTB) regimens for patients with drug-resistant tuberculo-
sis (DR-TB) are carried out by the medical council of the
regional anti-tuberculosis institution. institution/phthisio-
pulmonology center [22].
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In Ukraine, all HIV-infected people receiving ART
are regularly screened for tuberculosis symptoms using a
screening questionnaire. If necessary, the Xpert MTB/RIF
molecular genetic method is used instead of the traditional
microscopic culture study [11].

Therefore, taking into account the existing time-con-
suming algorithm of screening for tuberculosis, the author-
ity to establish the diagnosis of the disease only by a phthi-
siatrician or a medical board is also, in some cases, the
reason for delaying the appointment of ART to HIV/TB co-
infected patients. Especially considering that the appoint-
ment of ART occurs after the diagnosis of TB in PLWH and
the appointment of ATT.

Before receiving free ART treatment in Ukraine,
according to the order of the Ministry of Health of Ukraine
[24], patients with HIV/TB co-infection must first register
and be identified in the electronic health care system. You
can enter information into the Patient Register and confirm
its authenticity in two ways today: via SMS (the most com-
mon and convenient); and by documents (alternatively) if
the patient does not have a mobile phone. In some cases,
PLWH, especially from key groups, do not have a mobile
phone or a passport, which leads to difficulties in entering
them into the Patient Register and prescribing ART.

Separate regulatory documents provide for separate
paper registers of HIV-infected and tuberculosis patients,
which, in our opinion, only leads to an increase in the bur-
den on the medical worker when performing this work,
reduces the effectiveness of medical supervision of PLHIV,
and lengthens the duration of the procedure appointment
of ART to patients with HIV/TB co-infection. The results
obtained by us from the analysis of the epidemic process of
HIV/TB co-infection in Ukraine indicate the need to create
an electronic register of such patients, which will generally
improve the quality of data collection and analysis, ensure
effective planning of the purchase and distribution of medi-
cal drugs both for the treatment of HIV infection, and anti-
tuberculosis drugs.

Taking into account the active processes of digitaliza-
tion in Ukraine, including its use in health care institutions,
in order to reduce the time of initiation of ART for patients
with HIV/TB co-infection, it is advisable to consider the
issue of implementing an electronic tool (software) for
tracking all PLHIV who are under surveillance. The intro-
duction of such a tool will make it possible to conduct con-
stant counseling of patients, monitor the reception of ART,
adjust treatment, etc.

Taking into account that when TB is suspected in
PLHIV, the patient is referred to the phthisiatric service to
establish a final diagnosis of tuberculosis and prescribe ATT,
we believe that training phthisiatric doctors in the manage-
ment of HIV infection cases will speed up the appoint-
ment of ART in HIV infection/TB co-infection, based on
international guidelines documents, which indicate that "...
in countries with a high prevalence of HIV infection and
tuberculosis, it is recommended to start ART in anti-tuber-
culosis dispensaries with further referral for continued HIV
and ART treatment to specialized institutions" [7]. Another
reason for the delay in the appointment of ART both in
Ukraine and in other countries [7] is untimely procurement
of medicines for ART by health care institutions and errors
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in planning the amount of needs. In the same time, the
earlier beginning of ART can be achieved with additional
immunoglobulin G (IgG) administration [25,26].

Adherence to ART is one of the main factors affecting
the initiation of ART [27]. Treatment should not be started
without established adherence. Adherence is achieved dur-
ing pre-test information and post-test counseling of HIV-
positive patients, which is not always carried out efficiently
in conditions of limited time, and in some cases is not car-
ried out at all in health care institutions of Ukraine and even
under martial law. All of the above points to the important
conclusion that people with HIV infection who have no
contraindications to start ART quickly should be given full
information about the benefits of ART, as well as an offer
to start treatment immediately, including the possibility to
start treatment in the same day. A very important solution
to the problem of timely prescribing of treatment to patients
with HIV/TB co-infection is training for medical profes-
sionals, which will help shorten the time to start ART.
The training of health workers should include approaches
focused on the ability to establish trusting relationships
with patients, explaining the importance of rapid initiation
of ART in patients with HIV/TB co-infection.

Conclusions.

1. The regulatory and legal documents created and
implemented in Ukraine, which regulate the detection,
registration, medical monitoring and treatment of HIV
infection and tuberculosis, correspond to international
recommendations.

2. It was established that the timing of prescribing ART
for patients with HIV/TB co-infection in Ukraine is related
to the prescribing of anti-tuberculosis treatment. The term
of starting ART after prescribing antituberculosis treatment
is up to 8 weeks (early start), after 8§ weeks (delayed start)
and up to 2 weeks (early start; without antituberculosis
treatment). It is necessary to make changes to the existing
state of the case, because the appointment of ART should
not be associated with ATT, and the initiation of ART after
the appointment of antimycobacterial therapy should be
reduced to 2 weeks. The start of ART is delayed for up to
8 weeks only in PLWH receiving treatment for CNS TB.

3. The reasons for non-appointment and/or delay
in the appointment of ART for patients with HIV/TB
co-infection are the long algorithm of establishing the
diagnosis of TB only by a phthisiologist, and in some cases
by a council of doctors; the impossibility of conducting
HIV testing with express tests in a number of health care
facilities, and the transfer of this HIV testing service to
specialized laboratories using the enzyme immunoassay
(ELISA) method; low-quality screening examinations for
HIV infection and tuberculosis among key risk groups
and insufficient or absent educational work on ways to
prevent HIV infection and tuberculosis, risks of infection,
availability and effectiveness of ART and anti-tuberculosis
therapy; untimely procurement of antiretroviral drugs
(ARVs) and provision of them to all health care facilities
where ART is prescribed.

4. Involvement in HIV testing of people who do not
have a medical education, but they are trusted in this social
group, can improve the detection rate and ART appointment
time. Other ways of shortening the terms of prescribing
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ART for patients with HIV/TB co-infection in Ukraine: ART prescribing services; training of medical workers
integration of prescribing ART into the phthisiatric service; (ART service providers) in a patient-oriented approach,
improvement of mechanisms for planning the amount of combating stigmatization and discrimination, establishing
needs for ARV drugs, express tests, creating their stock, trusting relationships with patients, dispelling myths about
distribution among health care institutions that provide HIV and ART.
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OCOBJIUBOCTI AHECTE3IOJIOI'TYHOT'O 3ABE3IIEYEHHS ¥V IIAINIEHTIB
3 METAM®ETAMIHOBOIO 3AJIEKHICTIO (JIITEPATYPHHUU OIVIAX)
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O. B. Kpaseuns, B. B. €xainos, /1. A. Kpimragop

OCOBJIMBOCTI AHECTE3IOJIOTTYHOI'O 3ABE3NIEYEHHSI VY MAHOIEHTIB 3 METAM®ETAMIHOBOIO
3AJIEKHICTIO (JIITEPATYPHUIA OIS

Jninposcwuii Oeporcasnuti meouunutl yruisepcumem, M. /[ninpo, Ykpaina

B VxpaiHi cioctepiraetsest TEHICSHIIS MO0 30UTBIICHHS CIIOKUBAHHS CHHTETUYHUX HAPKOTHKIB aM(eTaMiHOBOTO psiay. MeTamperamin
(MA) € ncuxocTUMYJISATOPOM, SIKHH BONOJI€ BIACTUBOCTAMH ei(popeTHKa, BUBUIBHAE CTUMYIIOI0YI HEHPOMENiaTOpH y MO3KY Ta CHPUUHHSE
CHIIBHY 3aJIeXHICTh. [ocTpe oTpyeHHS MA XapakTepu3yeThcs TilepTeHsielo, Taxikapaielo, Miapiasom, rineppediekcicto, NpoTeinypieko Ta
CIUTYTaHICTIO CBITOMOCTi. XpOHiUHE BXKUBAaHHSI MA acoII0€ThCS 3 eNEKTPOIITHUMHI PO3JIaaMu, JITEHEBOIO TiepTeH3i€10, KapIioMionaris-
MH, pabIOMioJIi30M, HUPKOBOIO Ta IEYiHKOBOO HenocTaTHICTIO. [TalieHTH K 3 TOCTpUM OTpyeHHSIM MA, Tak i 3 XpoHiuHOI0 MA-3anexHicTIO
SIBISTIOTH CKJIAJIHE 3aBIaHHs JUIS aHeCTe3i0JI0ra 3a paXyHOK OpraHHOI qUCYHKIIT Ta CIeKTpa CymyTHIX naronorii. [Ipu npoMy MikHapomHi
peKoMeHamii MO0 aHecTe3100riyHoro 3a0e3MneYeH s y TaKuX MAlieHTiB HUHI BiacyTHI. Lleit miteparypHmil omsix BimoOpakae cydacHi
HOIVIAAU Ha L0 Ipobemy.

Ktrouogi ciioBa: MeramderaMil, HapKO3aIeXKHICTh, YCKIIaJHEHHS, aHeCTe3is1, a0CTHHEHTHUI CHHAPOM.

UDC 616-99:089.5-031.81:84

0. V. Kravets, V. V. Yekhalov, D. A. Krishtafor

FEATURES OF ANESTHESIA PROVISION IN PATIENTS WITH METHAMPHETAMINE ADDICTION
(LITERATURE REVIEW)

Dnipro State Medical University, Dnipro, Ukraine

In Ukraine, there is a steady increase in the consumption of synthetic amphetamine-type drugs. Those drugs release stimulating
neurotransmitters in the brain, which leads to psychokinetic changes, and cause strong addiction. Based on modern national and foreign
medical reports, the purpose of the present study is to learn the components of anesthetic risk in patients who abuse MA, determine the
least dangerous methods of anesthetic provision for the relevant category of patients, and consider ways of reducing the frequency of possible
critical hemodynamic fluctuations and other serious anesthetic complications. Results. If the patient seeks medical attention in a state of
acute intoxication and/or after an overdose, it is advisable to delay surgery and anesthesia as long as safely possible to avoid a serious risk of
hemodynamic instability. The most serious complications of chronic MA use are acute coronary syndrome, aortic dissection, rhabdomyolysis,
acute kidney injury, intracerebral hemorrhage, hyperthermic syndrome, liver failure, cerebral circulation disorders, convulsions, and sudden
death. Acute MA intoxication reduces the minimal alveolar concentration of the inhalation anesthetics, while chronic use increases it, reducing
the dose for general anesthesia. If possible, it is advisable to choose regional anesthesia with ropivacaine. Ketamine, succinylcholine, and
halothane are particularly undesirable drugs for the anesthetic support of operative interventions in MA-dependent patients. Amphetamine
withdrawal syndrome can be difficult to recognize and can be confused with malignant hyperthermia during anesthesia. In some individuals, it
lasts 24-48 hours. Treatment is provided at the intensive care unit. Conclusion. Patients with MA dependence often have severe concomitant
pathology and a high anesthetic and perioperative risk. Anesthetic management in such patients should include careful monitoring, suppression
of psychomotor agitation, and management of possible hemodynamic instability. If possible, preference is given to regional methods of
anesthesia or inhalation anesthetics. Contraindicated drugs are succinylcholine, halothane, and ketamine.

Key words: methamphetamine, drug addiction, complications, anesthesia, withdrawal syndrome.

Beryn. Meramberamin (N-metun-anbda-  sK mpaBwiio, Moyiofi O donosiku [3; 4; 5]. B Ykpaini
MetwideHinernnamia, MA) € apyruM 3a IOIIUPEHICTIO IMPOIOBXKYE CIIOCTEPIraTHCs CTIKa TEHIEHIis II010 3011b-
3a00pOHEHHM HapKOTHKOM Yy CBITi [1; 2]; cnokuBaui MA, IIeHHS CIIOXXHMBaHHS CHHTETHYHUX HApPKOTHKIB amdera-
MiHOBOrO psny (Meramderamin, amderamin) [2; 6]. MA
, € TICUXOCTHMYIISITOPOM, SIKH BOJIOZI€ BIACTHBOCTSIMH
©0. B. Kpaser, B. B. €xanos, JI. A. Kpimrragop, 2024 eiiopeTrka, CIPUUNHSIE CHIbHY 3aJIeKHICTh, BUBLIBHSE

) ) HelipomeniaTopu (CepOTOHIH, HOpaApeHaliH 1 JodamiH)
CrarTs MOMIMPIOETHCS HA YMOBaX JIiIeH3 BY
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Y MO3KY, 1110 IPU3BOAUTH JI0 ICUXOKIHETUUHUX 3MiH [3; 7].
[epion #toro naniBBuBeaeHHs nopiBHioe 10,1 rogunu [8].
[lepmioro 03HaKOIO 3JIOBKUBAHHS CTHUMYJIATOPaMH € PO3-
LIMPEHHs 3iHULb. Y pa3i XpOHIYHOTO BXKHMBaHHS MA BUHU-
Ka€e IepiofiMYHe CKPETOTiHHS 3y0amH, XWOHI TaKTHIIBHI
BIUYTTS Ta mapecTesii mKipu oomnyust. KinneBum pesyis-
tatoM Iii MA € HaAMipHa CTUMYJISIiSI MOHOAMIHEPTi9HIX
[UIAXIB y NEHTPAIBHIH 1 TepuQepudHiil HEPBOBIi CHCTEMI,
10 MTPU3BOAUTE 10 AUC(yHKIIT Ta mereHepartii ropaminep-
TIYHUX 1 CEPOTOHIHEPTiYHMX TEPMIiHATIB y MIEBHUX AIJISH-
Kax Mo3Ky. [octpi cy®’extuBHI edektn Meramperaminy
3MEHIIYIOTCS TPOTATOM YOTHUPHOX TOAWH, a HEraTUBHI
CepLEBO-CYIUHHI e(heKTH, K MTPABUIIO, 30epiraroThes [9].

MeTa Hamoro JOCHi/KEHHSI — Ha OCHOBI Cy4acHHX
BITYM3HSIHMUX Ta 3aKOPIOHHHX MEIWYHUX IIOBiJOMIICHb
BUBUUTU CKJIAJHUKN aHECTE310JIOTIYHOTO PHU3UKY Y pasi
3a0e3MeueHHs] ONepaTUBHHUX BTPy4YaHb Yy NAlli€HTIB, SKi
€Mi30IMYHO BXMBalOTh MA a00 MaioTh HapKO3aJIeKHICTB,
BH3HAYMTH HaMeHII HeOe3rmeuHi Ay 1€l kaTeropii XBo-
PUX METOIM AaHECTE310JIOTIYHOro 3a0e3MEeUeHHs, PO3IIi-
HYTH [UIIXJ 3MEHIIEHHS YaCTOTH MOMKIMBUX KPUTHIHHX
TeMOAVHAMIYHNX KOJMBAaHb Ta IHIINX TSDKKUX aHECTe3io-
JIOTIYHHX yCKJIaHEHb.

Pe3yabTaTu J0CHiIKeHHsI Ta iX 00roBopeHHsi. AHec-
TE310JI0T ITOBUHEH 3aBXK/IH IiATPUMYBATH BUCOKHUH 1HIEKC
HiI03pIIOCTI IIOZ0 KOXKHOTO TallieHTa Ha MPEIMET 3J10-
BXKMBaHHS TICUXOaKTHBHUMH DPEUYOBHHAMH Ta ITOTEHIiH-
HOTO CHHJIPOMY BiJJMiHH, SIKHH 3a BiJICyTHOCTI CBO€Yac-
HOTO JIIKyBaHHS MOX€ 3aKiHUMTHCA JeTanbHo. Jlnme 35%
3aJeXHAX 0ci0 1HPOPMYIOTh JiKapsl Mpo BXWUBaHHI MA
[10; 11; 12]. Jlikapsm-aHecTe3ionoraM BaKIIMBO MaTd
CyYacHi 3HaHHS PO TICUXOTPOITHI MperapaTy, iXHi To0i9Hi
eeKTH, iXHIO B3a€EMOIII0 3 0a30BHMH aHECTETHKAMH Ta
0COOMBOCTI JTIKyBaHHSI YCKJIaIHEHb ITi T 9ac oneparrii [ 13].

Toctpe orpyenns MA moB’si3aHe i3 cHMIaTOMiMeTHY-
HHAM TOKCHHAPOMOM 1 XapaKTEePHU3YEThCS TilEPTEH3I€0,
apUTMIsIMH, Taxikappielo, MiapiazoMm, rineppeduiekciero,
npoTeiHypi€ero Ta crurytaHicTio cizomocrti [11]. Tlig uwac
30BHILIHBOTO OISy MOKHA BHUSIBUTH KpemiTalliro, Tinep-
Tpodito )XyBaJbHUX M’s31B 1 TouepBOHIHHS oOmuyus [19].
YacTo crocTepiraroThes rineprepMis, po3ia gy CHy Ta are-
THUTY, BTpaTa Bary, TpaBMH [21]; cTaTh namieHTa nmpu oMy
He Mae 3HadeHHS [22]. ArpecrBHA MOBEHiHKA 9acTO aco-
LIIOETHCS 3 MMAPAHOIAATBHUM MapeHHAM. IMOBIpHICTH BUH-
HEHHsI Cyinumy abo BOMBCTBA B 9 pa3iB OibIIa AJIS CITOKH-
BauiB MA MOPiBHAHO 3 HEHAPKO3AISKHUMHU ocobamu. Taki
MAIi€eHTH MOXYTh CTAHOBHUTH 3arpo3y Ul MEANEPCOHAILY.
MencecTpy MOTEPIAOTh B HamaaiB BKUBadiB MA Oijib-
LIOI0 MIPOIO, HIK PE3UIEHTH Ta MPaKTUKYyoui Jiikapi [12].

Cepen 3aranbpHOT MOMYJIAINT MAI[IEHTIB, TOCIITaTi30Ba-
HUX 13 CEpIIeBOI0 HEAOCTATHICTIO, 5% MOBIIOMIISIOTH PO
BXKHBaHHS IICUXOCTUMYISATOPIB [5; 23]. Hemennune 3acro-
CyBaHHS [miazernamy («BynuuHHH Valium») B moeaHaHHI
3 MA Morxe 301IbIIUTH PU3HK imeMii Miokapay. Y Koport-
KOCTPOKOBHX CHOXXHBAYiB, SIK IPAaBHUJIO, CHOCTEPIraeThCs
cTpecoBa Kapaiomiomaris [8; 9]. 3 wacom nereHeparis
KapIIiOMIOIHUTIB TPU3BOAUTE 1O 3HIKCHHS CHCTONIYHOI
¢yHKIIT Ta, IK HACTIIOK, HEIMEeMIYHOI JUIATAliHHOI Kap-
niomiomnatii, pu3uK sikoi y 3,7 pa3a OinpInumii, HiX y HEHap-
Ko3asie)KHUX 0¢ib [5]. He3Bakarouu Ha Te, mo BeecBiTHil
CHMIIO3iyM 3 JiereHeBoi rimeprensii y 2018 poui kiacu-
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¢ikyBaB BxkMBaHHA MA 5K Baromy NpHYHHY JIereHEeBOI
rinepTeHsii 3 BUCOKMM PHU3UKOM JieTajbHOCTI [24], aHec-
TEe310JI0TIYHE JIIKyBaHHs manieHTiB 3 MA-acouiiioBaHOIO
JIETCHEBOIO TINEPTEH31€I0 HE JOCUTH ONpalboBaHEe 4epe3
pinkicHiCTB 3axBOproBaHHSA [7].

HaiiBaxxunMu yckiaJHEHHSIMH XPOHIYHOTO B)KMBAaHHS
MA € rocrtpuil KOpOHapHMIl CHHIPOM, pPO3LIAPYBAaHHS
aopTH, pabIoMioi3, rocTpe MOMIKOMKEHHS HHUPOK, BHY-
TPIITHEOMO3KOBI KPOBOBWJIMBH, TIIEPTEPMIUHUI CHHIPOM,
MeYiHKOBa HEJOCTaTHICTh, MMOPYIICHHS MO3KOBOTO KPOBO-
00iry, cymomu Ta pantoBa cMepTsh [5; 20].

XponiuHe BXHUBaHHSI MA CYyHpOBOKYETHCS TSKKOIO
rinoHarpiemiero [5]. Haaro mBuaka Kopekiisi BUpaKeHOT
rinoHarpieMii MOXe MPHU3BECTH 0 LEHTPAIBHOTO Mi€JIHO-
Ji3y MOCTa (CHHAPOMY OCMOTHYHOI AeMieniHizalii). Takoxk
MOXYTbh CIIOCTEpIraTUCs iHIII EJIEKTPOJITHI MOPYIIEHHS
(rinokasiemis1, rinepMartieMis, MeTabONMIYHUIN aruIo03 3i
301IIBIICHOIO aHIOHHOIO JipKOI0). Y pasi mio3pHu Ha paod-
JIOMIOII3 CITiZi KOHTPOIIOBAaTH PiBHI KpeaTnHPOCOKiHAZH
Ta BUTBHOTO MiOII00iHYy y cupoBari KpoBsi [10].

CKpUHIHT cedi Ha HAPKOTHUKH (TECT-CMYKKH) MOXKe Oy TH
JOLITBHUM [UTS BUSBIICHHS JOKepeina IHTOKCHKAIi, SKIIO0
iH(opMaris HeodeBHUIHA, HeJOCTyHA a00 HeHailHa, ab0
KOJIM HasBHI CHMIITOMH HE BiAIOBINAIOTh BIIOMOMY aHaM-
He3y. Alle MOXKJIMBa XUOHOIIO3UTHBHA Peakilis 3 Oararbma
npenaparamMu: OympOMiOHOM, TPa30JA0HOM, XJIOPIIPOMAa3H-
HOM, ITPOMETa3HHOM, PaHITHIMHOM Ta IHIIMMH aHTHTiCTa-
MIHHUMH Ta IpoTHHAOpskoBuMu 3acobamu [9; 10]. 3 miel
NPUYMHHA aHECTE310JI0r TTOBUHEH OiIbIlie MOKJIaaTuCs Ha
JlaHi1 aHaMHe3y Ta KIIiHiuHI cuMiTomMu [20].

Bumorn no anecresii y MA-3ane:XHUX BiAPI3HAIOTHCS
y pas3i rocTporo Ta XpoHigyHOro BxkwuBaHHSI. OcolOwm, sKi
Oimpmie 2 ni6 ToMy BXHBanmH aMpeTaMmiH, MalOTh Mij-
BUIIICHWH pPH3HUK NepionepaniiHuX YCKIaJHEHb IOpiB-
HSHO 3 HEHApPKO3aJIeKHUMH, ajle HE TaKUil BUCOKHH, 5K
Ti, XTO KOopHucTyBaBcs MA He3anoBro mo omeparii [8; 14;
15]. SIkuio namieHT 3BEpHYBCS 32 MEJUYHOIO JTOMIOMOIOO
y CTaHi TOCTpOro CI’siHIHHS Ta/abo0 Micis Iepeao3yBaHHs,
JTOLIJIBHO BIJKJIACTH OIEPAIliI0 1 aHECTE3110, HACKIIBKY 1Ie
0e3reyHo MOXIIMBO, 1100 YHHKHYTH CEPHO3HOTO PHU3UKY
TeMOIMHAMIYHOI HecTaOlTpHOCTI [16]. Y mocTymHuX aHec-
TE310JI0TIYHNX IMYOIKALIsX HEMA€E Y3rOIKEeHNX PEKOMEH-
Janiif mono BH3HAYCHHSA Yacy BiNTepMIiHYBaHHS IUIaHO-
BOI oIeparii /Ui mamieHTiB, ski BxkuBamun MA [17]. MA
MOXXE CHPHYHMHATH 3HAYHE BHCHAXKCHHS KaTEXOJIAMIHIB,
IO 3[aTHE MPU3BECTH IO HemepemdadyBaHOi pedpakrep-
HOI TinmoTeHsii mig gac omepariii. TakuM YHHOM, 3 OTJISAY
Ha HETaTHUBHI CepIICBO-CyAuHHI edekTr MA, s maIieH-
TiB 3 TOCTPUM HapKOTHMYHUM CII’STHIHHSIM MO)XHA BBa)KaTh
JIOLUIbHUM BiJITEPMiHYBaHHSI XIpYpriuHUX IpOLEAYp Ha
2448 romuH [17; 18]. Ilepen mmaHoBOO omepariiero Tpeba
320XOYYBaTH Mal[i€HTIB TPUIWHUTH BUKOpHCTaHHI MA
[23], mo MoXke MiIBUIIMTH OE3MEeKy XBOPOrO Ta 3MEH-
AT HMOBIPHICT KaracTpo(iuHOi iHTpaomepariinoi
moxii [13; 19].

Ilepenonepauiiina miAroToBKka MpPOBOIUTHCA 3a
3araJbHUMH alTOPUTMaMH 3aJIeKHO Bin 00’eMy 3armia-
HOBAaHOTO XIPYpri4HOTO BTpPyYaHHS. 3a HEOOXiTHOCTI
y TOCTPHX BHIQJKaX CeJalis IPOBOIUTHCA JIOpa3ena-
MoM (B/B 0,044 Mr Ha Kr macu Tiia) abo miazernamMoMm
(8/B 10-20 mr). Takox MOXIIMBE BHKOPHCTaHHS Mia3o-
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J1amMy 00JIF0caMu 110 2 MT KOXKHI 8—10 XBHITUH, TOKH MAIIEHT
He IepecTaHe MposBIATH arpecito. DeHoTia3uHU MpPOTH-
MOKa3aHi, OCKUIBKY 3/1aTHI CIPUYUHATH PANTOBY TilOTEH-
3110 Ta CyIOMHY aKTHUBHICTb. YCKJIaJHEHHS BKJIIOYaIOTh
HAJMIpHY CeNaIlilo, acmipaiito, IPUTHIYCHHS JMXaHHS Ta
rimoronito [11; 20]. ¥ nepenonepaniliHomy nepiozni y pasi
rocTpol IHTOKCHKAMIi /U1 aHKCiONi3y, 3HIDKCHHS CHMIIa-
THYHOTO TOHYCY Ta JIETCHEBOI TilepTeHsil MpU3HaYaroTh
JIEKCMEICTOMIIMHY TiIpOXIOPU, SIKHHA € OLTBII HOTYKHUM
aroOHICTOM a.2-aJIpeHOPENeNTOPIB, HiX KIoHiAnH. Tepamito
MIperapaToM MPOBOAATH B yMOBaX BiIIIICHHS IHTEHCHBHO1
teparii (BIT). Hu3bka m03a JeKCMEAETOMIANHY TiAPOXIIO-
puay (0,3 MKr/kr/rom) ckacoBye iHmykoBane MA mifBH-
HIeHHs cepenHboro aprepianbHoro Tucky (CAT) Ta mikip-
HOTO CYAMHHOTO OIOpY, aje He BIUIMBAE Ha ITiJBHIICHHS
yactotn cepueBux ckopouenb (UCC). VY pasi criiikoi
TinepTeH3ii 103y JeKCMEICTOMIIHY TiIpOXIOpUIy 3011b-
mytots 10 1,0 MKr/Kr/ron. 3aBAsKd aHTHTINEPTEH3UBHIHN
Ta HETaTWBHIA XPOHOTPOMHIH il HOT0 MOXXHa BHKOPHC-
TOBYBATH 3aMiCTh [f-aApeHOOIOKATOPIB, KOJIH iHIII OLIBII
TPaIUIliifHi areHTH BHUABJSAIOTHCA Hee(DEKTUBHIMH. AHTH-
TICUXOTHKH (Tanmornepuaoi, B/M 10 5,0 Mr Ha n00y) moKa-
3aJId, TI0 BOHHM HACTIIBKU K €(QEKTUBHI, ajyie Oe3MmeyHilri,
HDXK OeH30/ia3eminy. [HIe maTpuMyrode JTIiKyBaHHS CKia-
JIA€ThCSL 3 OXOJIOIDKYIOYOI KOBIpW Y pasi rimeprepmii Ta
MeJIMKaMeHTO3HO1 Tepartii rineprensii ta apurwmii [11; 20].

OCKITbKM TAIi€EHTH, SKI 3JI0BKHBAIOTh MA, MaroTh
MastonepeioadyBanuii nepeOir anecresii [13], iHTpaore-
pauiiHuii MOHITOPUHT Ma€ BKJIFOYATH ITyJIbCOKCUMETPIIO,
eJIeKTpoKapiorpadiro, KaTHOMETPit0, MOHITOPHHT OiCIIeK-
TpanpHorO iHAekcy (BIS) Ta uepescTpaBoxinHy exokapii-
orpadiro micis iHAYKIIT 10 aHecTe3il Ta iHTyOAaril Tpaxei
[25]. HocrTiifHKiT MOHITOPHHT THUCKY B JIET€HEBiH aprepii,
CHCTEMHOTO OIIOpY CYAWH Ta CEpLEBOro iHIEKCY BBaka-
€ThCS JJOCUTH LIHHUM JUIsl KOHTPOJIO BBEJICHHS Ba30ANIIS-
TaTOPIB Ta IHOTPOITHUX IIPEIapariB 3 METOIO 3arMo0iraHHs
HIABUIICHHIO OTIOPY JIereHeBol aprepii [7].

XpoHIYHUI BIUIMB aMQeTaMiHy Ta CTUMYJISLIS anpe-
HEpriyHUX PELENTOPiB MOXKE CHPUYUHHUTH BHCHAXKEHHS
3amaciB pPerenTopiB KaTeXOJaMiHiB, 10 MOXE MPH3BECTU
JI0 IHTpaonepaniifHoi rinoTeHsii, ska noTpedye JiKyBaHHS
abo Gomocamu pianHH, ab0 BasompecopamMu npsmoi il [3;
11]. Bazompecopu mpsmoi [ii, BKIFOYAROYH (QeHIIePpuH
(8/B, 50-100 mxr) i agpenainin (B/B, 50-100 Mxr), mOBH-
HHi OyTH TIOCTII{HO TOCTYTIHI JUTS JTIKyBaHHS TiMOTEH311 a00
Opanukapmii [8; 18]; HOpagpeHamiH 1 Ba3ONIpEeCHH € Kpa-
mmMH, HiX ¢erinedpun [7]. TonepanTHicTs 10 edheapury
MO)ke OyTH Hac/IiIKOM BHCHa)KCHHS KaTeXOJNaMiHIB y LeH-
TpaJbHUX 1 TNepUpepUYHUX aqPEeHepriuHMX HeWpoHax;
IHTpaHepOHalIbHI PiBHI KaTEX0JaMiHIB MOXKYTb HE ITOBEP-
TATUCS 10 HOPMH ITPOTATOM KiJIBKOX JTHIB 200 THKHIB TICIIS
NIpUNMHEHHS BXuBaHHA amderaminy [3; 11; 18].

Jo mepionepalifHuX yCKJIaJHEHb TaKOXK HaJIeXaTbh
TIEepPTOHIYHUNA KpHU3, CEpIEBO-CYJMHHHH KOJAIC, BasKKa
iHTpaornepaniiHa BHYTPIIIHROYECPEIIHA TIiMEPTeH3IA Ta
Hapko3Ha cMepTh [3; 26]. 3amwkenns CAT Oinpine HiX Ha
33% Bix BUXIIHOTO piBHA HpOTATOM Oinmbie HiX 10 XBH-
JIUH TPU3BOIUTH 0 MiABHUIICHHS PU3UKY CMEPTi BHACIHI-
JIOK TIepionepamifaux cepueBux nofik [8]. Bxusaui MA
MalOTh HiJBHIIEHY CXWIBHICTH IO PO3BUTKY CHHAPOMY
3nosikicHoi rineprepmii. Jlonaminepriyni aronictu (Opo-
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MOKPHIITHH 1 aMaHTa/IMH) PEKOMEHIYIOThCS [JIs1 JTIKyBaHHS
MA-3anexxHux narieHTis [27].

Ha cporoziHi He iCHye 3arajbHONPUUHATHX KPUTEPIiB
TOTOBHOCTI MAIli€HTIB, fAKi 3J0BXHBalOTH MA, 10 ore-
paTUBHOTO BTPYYaHHSA. Y KO)KHOMY BHIIAKy TOTOBHICTh
BU3HAYAETHCSA 1HIWBIIYyaTbHO BiINOBITHO IO KaTeropil
OIepaTHBHOTO BTPYYaHHS Ta KOMIICHCATOPHOTO CTaHy
opraHiB i cucrem [13].

[IpaBuna mpemenukanii y mxkuBauiB MA Taki X, 5K
1 B 3aranpHii nomysmii [13].

OnTuManbHAMH y TaKoi KaTreropii Mari€eHTiB € perio-
HapHi MeToaH aHecTe3il (32 YMOBHU BiJCYTHOCTI ICHXIid-
HOrO po3nazny) [6]. 0,75% po3urH poriBakainy 3abe3mneuye
Oinbin Oe3nevyHy aHanre3ilo TOpIBHSAHO 3 OymiBakaiHOM
0,25%, BpaxoByI04M MEHIIYy KapAio- Ta HEHPOTOKCHYHICTh
3 Oinpuioro TpuBadicTiO Onoky. Jlo3u pomiBakaiHy s
iHQimBTpaniitnoi anecresii 7,5-225 mr, Ayt OJ10KaIu 1y1eqo-
BOTO CIUIETiHHS — 75—300 MT, 17151 JTFOMOANTBHOI eTTi Ty patb-
Hoi anecre3ii — 110—180 mr. Ockinbku OymiBakaiH y HeHap-
KO3aJIS)KHUX TAIiEHTIB cupuanHsie Opamukapaio (<1/10),
TO y pa3i MA-3anexHOCTI BoHa Oy/e BUHHMKATH dacTille,
ToMy Horo BUKopucTaHHA HebOaxkane. Illo mo mosyBaHHS
IHIIAX JIOKAJIBHUX AaHECTeTHKIB y pa3i MA-3anexHOCTi
HEMae JOCTAaTHROI JJ0Ka30Boi 6a3u. HuHi pekoMeHIyeThCst
BUKOPUCTOBYBaTH MYJIBTUMOJAIIBHY aHajlre3iro 3 perio-
HaJIbHUM OJIOKOM (MICIIeBUIl aHEeCTETHUK 0e3 aJpeHalliHy)
[13; 19]. Moxxe BUHMKHYTH BaXKKa pedpakrepHa rinoTeH3is
BHACJIJOK gecuMmnaru3aiii [11; 16]. Ilix yac mranyBaHHS
perioHapHOi aHecTe3ii i3 BKIIOYEHHSIM CyANHO3BYXKYIOUHX
IpenapariB MalieHT 3000B’sI3aHUM rapanTtyBaty, mo MA
HE BHKOPHUCTOBYBABCS NPOTATOM MLIOHAiiMeHIne 1 100u.
Ba3oKOHCTPUKTOPH y CyMilli 3 JIOKAaJbHHM aHECTETHKOM
MOXYTh CIPHYNHUTH HEKEPOBAHY TillEPTEH3II0, CEepIeBY
ApUTMIIO, TOCTPE MOPYLICHHS KOPOHAPHOIO Ta MO3KOBOTO
KpPOBOTOKY [2].

Jlnst 3arajbHOl aHecTe3ii Kpamior BBAKAETHCS TEX-
HiKa, SiKa B OCHOBHOMY IOKJIQIA€ThCSI HA JISTKUN 1HTrass-
IIAHWIA areHT, o0 MIMONHY aHecTe3il MOXKHa OYyJI0 JIETKO
peryJIoBaTH BiAMIOBITHO J0 iHAMBIAyadbHUX 1OTPeO [16].
VY 3anexxHux Big MA 0ci0 peKOMEHIy€eThCsl YHUKATH Tajo-
TaHy, OCKIJIbKH BiH MOXeE ITiABUIINTH Yy TJIUBICTh MIOKapay
JI0 €HIOTeHHUX KaTeXOJIaMiHiB Ta ITiJCHIIIOE X apUTMOTeH-
Huit epekr [11; 16; 29].

Toctpa inToKcuKamist MA 3HIDKY€e MiHIMaIbHY alibBe-
omsipHy KoHmeHTpamifo (MAK) iHramamiiHux aHecTeTH-
KiB, II0 37aTHE TAJIBMYyBaTH MPOLEC 3aCHNaHHA. B mpomy
pa3i OKpemi aBTOpH PEKOMEHAYIOTh HE 301TBIIyBaTH KOH-
HEHTPAIlI0 IHraIAMiHHOrO aHEeCTeTHKA, a MapajieabHO
3aCTOCOBYBaTM BHYTPILIHbOBEHHI TiMHOTHKU. XPOHIYHE
BXMBaHHS aM(eTaMiHIB 1o3a emizoaMu HapKOTHYHOIO
cr’siHiHHA migsuimye MAK iHransniifiHux 3aco0iB; mpu
[[bOMY KOHIIEHTPALilO JETIOUYMX aHECTETHUKIB PEKOMEHO0-
BaHO 3HIDKYBaTH IOPIBHSHO 3 JIO3yBaHHSAM y HapKOHe3a-
JIeKHMX HanieHTiB. XipypriuHi piBHI aHecTe3ii Mo)kHa mij-
TPUMYBATH 32 IOTIOMOTO0 KoHIeHTpamii Bix 0,5 00.% mo
1,8 006.% ceBodmypany abo izodaropany 3 000B’I3KOBUM
KapaioMonitopuaroM [21; 30].

BuxopucTtaHHs KeTaMmiHy HpPOTHIIOKAa3aHE y CHTYyaIlil,
SIKIIO TIAIIEHT BXXWBaB MA TPOTATOM OCTaHHBOI J00H.
CIIecK KaTeXOJIaMiHIB Mic/si BBEACHHS KEeTaMiHy MOXKeE
COPUYMHUTH apPUTMIl Ta THMYACOBE MMiABHILCHHS a00 3HH-
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xenHst AT, UCC ta cepueBoro iHaekcy. PekoMeHayeThest
peTeNbHUE MOHITOPHHT KHUTTEBO Ba)KJIMBUX IOKAa3HHUKIB,
Britoyaroun AT 1 UCC, sIKIIo KeTaMiH BUKOPHCTOBYETHCS
y HapKo3aJeXHOI 0COOM 10332 TOCTPOI0 IHTOKCHKALIEO
MA [13].

Bubip etominary sk iHIYKIIIfHOrO mpemnapary 3acHoO-
BaHUI Ha HOTO BINHOCHIA BIICYTHOCTI TeMOTUHAMIYHHX
egexris [13].

VY xopuctyBadiB MA 31e0inbIIoro 3MiHIOETBCS peak-
Lisg Ha BHYTPIIIHROBCHHE BBEACHHS TIOMEHTAaNy HATPil0
BHACTIAOK 301IBIIEHHSI €MHOCTI BEHO3HOTO pycia. Mox-
JMBHUM TOSCHEHHSIM 3MEHINEHHS CEIAaTHBHOTO e(eKTy
6apOiTypariB € IX 3HIKEHa aKTHBHICTh Ha MOTEHLiaj-
3alIe)KHUX KalbllieBUX KaHanax. [lis OapOitypariB, sk
KOMIIOHEHTa aHecTe3ii, MoB’sA3aHa 3 IXHbOIO B3aEMOJIIEI0
3 MeMOpaHHUMU (ocdoninigamMu, BTpyYaHHIM y KIITHH-
HUIl eHepreTMYHWH MeTaboii3M 1 JUHAMIKy KOJIMBaHb
KOHIIEHTpalii BHYTPIIIHHOKJIITHHHOTO BUJILHOTO 10HI30-
BAaHOTO KaJIbIif0. B KIHIYHIX yMOBaxX TiOMEHTaT HATPItO
Mae MepeBary MEHIIOro BIUIMBY Ha CKOPOTIHMBY 34aTHICTb
MPaBOTO MUIYHOYKA i CHCTEMHHI CYIWHHHI OIip MOpiB-
Hs1HO 3 riporiooniom [7]. Moro 3aranbHa 103a He HOBUHHA
nepesumryBaru 1000 mr [29].

VY pasi rocTporo 3I0BKHBaHHSA aM(eTaMiHOM 3a3BH-
yaii OyBae 3MiHEHa peakiisi Ha BHYTPIIIHbOBEHHE BBe-
JICHHsI CYKIMHUIXOJIIHY, OCKIIBKH Y Takol Kareropii mari-
€HTIB HeOe3leKa PO3BUTKY OpamiapuTMii, rimeprepmii
Ta pabmomionizy y 8—10 pasiB BuIlla, HiXK Y HapKOHE3a-
JISKHUX Tali€eHTiB. L{e MosSCHIOITh 3HWKEHUM BXKHBaH-
HSM PiIVHH, Ba30KOHCTPUKIIIE€I0 BHACIITOK MOTIpPIICHHS
mepdy3ii Ta MPSIMOI0 TOKCHYHOIO Ii€l0 MA Ha M’S3H.
3acTocyBaHHS HEICMOISIPU3YIOUNX MIOpETaKCcaHTiB, OEH-
30#1a3eniHiB i mponodory B TAKUX BHUITATKaX BBAXKAETHCS
oesmeunum [16].

V maiieHTiB 1032 HApKOTUYHUM CII SIHIHHSAM HUHI HE
iCHy€ J0CTaTHBOI JOKa30BOi 0a3u MIOA0 JO3yBaHHS Ipe-
napariB JJIsl aHeCTe3ii, aje, OCKIIbKMA XPOHIUHE BKMBAHHS
MA npu3BOINTH 10 BUCHAXKEHHS PELENTOPIB KaTexoIaMi-
HIB Ta MOXXE€ CIIPOBOKYBaTH 3yIHUHKY KPOBOOOIrY TIiJ| yac
3arajbHOr0 3HEOOIIOBaHHS, OUIBIICTh aBTOPiB PEKOMEH/TY-
I0Th 3HIDKYBATH CTaHIAPTHI PO3paxyHKOBI 103U (3aJI€XKNThH
BiJ 00’emy omeparii) omiariB Ha 15-20%; mo cTocyeTsest
JO3YBaHHS OCH30Mia3eMiHIB Ta MPonodoiry, To OKpeMi KiTi-
HIIUCTH PEKOMEHIYIOTh BHKOPHCTOBYBATH iX THTPOBAHO
IO IOCSTHEHHSI JAOCTaTHBOTO TimHOTHYHOTO edekry [8].
3actocyBaHHS (DEHTAHUTY MPOBOAUTHCS 33 IMTOKA3aHHIMH
[11; 16]. Bubip cydenTaniay 3amicTh (peHTaHITY IPYHTY-
€ThCA Ha HOT0 MEHIIOMY BIUIMBY HA FeéMOIMHAMIYHY CTa-
OinbHICTh. JIeTKI aHECTETUKH MOIYIIOIOTH ITO3aKIITHHHI
KOHIIeHTparii JodaMiHy, BINIMBAIOYM Ha TepMiHAIH Joda-
MIHEpPriYHOTO aKCOHA HIrpoCTpiapHOro nuisxy [28].

Boxuaui MA Ha 26,5% dacTilie, Hixk HApKOHE3aICKHI
Talli€eHTH, BUMAraroTh iHTY0alii Tpaxei, sika yTpyIHIOEThCS
CIIOHT@HHOIO KPOBOTOUYHMBICTIO, OCTEOJI3NCOM Ta MOpY-
IOICHHSMH CTPYKTYPH KiCTKOBOI TKaHWHH mmernemr [2; 13].
ApTepianbHa TIIEPTeH31 1 TaxiKapAis MOXXYTb OCOOIHBO
TTOCYITIOBATHCS i Yac JIAPHHTOCKOIIT Ta iHTyOarmii [13].
st 3armo6iranHs/3MeHIIeHHS TOCTPO1 JIETeHEeBO1 TillepTeH-
311 IOWITFHO BUKOHYBATH OJOKaAy MOIMEPEYHOI IUIOMIHHA
JKHBOTA JJIS TTic/sonepamniitol ananresii (0akaHo porisa-
kainom 100—150 Mr) Ta HajaBaTu mepeBary TpaHCHa3ajlb-

orijiing JIITEPATYPHU

Hiil 1HTYOawii Tpaxel 3 METOI0 3alo0iraHHs KalulbOBOMY
peduexcy [7].

3aranbpHa 4acTOTa CEepLEBO-CyANHHUX Ta ONepauiifHuX
XIpypriuHux yckiagHeHb y MA-3aneXHuX IMalieHTiB cra-
HOBHTH 2,1% 1 3,2% Binmoimuo [28]. HasBHuii mpsiMuii
KOPeJALIMHNAN 3B’S30K MIX TPHUBAJICTIO IHTpaolepamii-
HOI TIMOTEeH3il Ta MicCIsIONepaliifHIMI yCKIIaHCHHIMH,
BKITIOUAIOYM HUPKOBY HENOCTATHICTH, iH(apKT MioKapma
Ta 1-piyHy CMEpTHICTh cepel] IHIMNX 3HATyIINX KiHIEBUX
TO4OK [8].

BxwuBaui MA micins 3araisHOTO 3HEOOTIOBaHHS MOBH-
HHI rocmitanizyBarucs 1o BIT [8].

¥ nicasionepauiiitnomy nepioni 3a HeoOXiaHOCTI cexa-
il gexcMmeneroMiinHy riapoxmnopun (y Bunsiai iHQysil
0,3 MKI/Kr/roa) 37e0iMbIIoro NMpH3HAYAETHCS B yMOBaX
BIT mnamieHtam 3 emi30QU4HUM a00 HEIOBrOTPUBAIAM
BkHuBaHHAM MA. VY pa3i CTiliKoi rinepTeHsii 103y JeKcMe-
JETOMITUHY T1APOXIOPHUITY 30LTBITYIOTH A0 0,7 MKI/KT/TO.
VY pasi chopmoBanoi MA-3a5eKHOCTI Ipenapar NpH3Ha-
4aroTh 3a MOTpeOoro y 103i A0 0,3 MKI/KT/Tox, 3Ba)karoun
Ha BUCHAKEHHS PEIENTOPIB KaTeXOJaMiHiB (4acTO TPUXO-
Bane) [3; 11].

[Ticnsonepartiiine 3HeOONICHHS CJTiJT OOMEXHUTH HEHap-
KOTUYHUMH 3acobamu. Crifi JOTPUMYBATHUCS aKTyaJILHOTO
MIPOTOKOJTY BUKOPUCTAHHS 10ympodeHy Ta areTaMmiHOpeHy
[19]. Beenenus mpenapariB 1uisi micisionepauiiiHol aHai-
re3ii nuisixoM Oe3mnepepBHOi iH(Y3ii 3amobirae CUHIPOMY
BiIMiHH, OCKUIBbKM 3a0e3Ieuye TOCTIHHY KOHIICHTPAII0
B Iula3Mi. 3acTocyBaHHS OeH30Iia3emiHIB (Iiasenamy)
1 aHTUIICUXOTHYHUX 3ac00iB (OJaH3aIliHy) TPUBAE MaKCH-
MaiabHO 7—10 auiB [10].

Bimmina MA y micnsonepamiiHOMy Tepiofi mposBIIs-
€ThCA TiepcoMHONEHIi€r0. [lics TpuBanoro mepioxy cHy
CIIOCTEPIraroThCs TOJIOMA, IENpecis, MapeHHS Ta TaJroIH-
Harii. Ils xaptuHa roctpa. AMderamiHOBUT aOCTHHEHT-
HUI CHHIPOM MOXKE OyTH Ba)KKO PO3IMi3HATH, HOTO MOXKHA
CILUTYTaTH 31 3JI0SIKICHOIO TIlIEPTEPMIEIO i Yac aHecTesii.
VY nesikux oci6 BiH TpuBae 2448 roaus [10]. dnst 6opoTeoH
3 TOCTPUMH HACIiKaMHu BiIMiHH aM(eTaMiHy BUKOPHCTO-
BYIOThCSl aHTHIenIpecanT. CrnipuurHeHi MA nerpecuBHO-
TPUBOXHI CUMITTOMH 3a3BHYAil JIKYIOTh OynpomnioHoM abo
TPULMKIIIYHUM aHTUAenpecanToM (nesnnpaminom) [30].
[MopymienHs cHy Ta 30yKEeHHS i 9ac BigMiad MA Jiky-
I0Th CeaTUBHIMH aHTHACTPECaHTaMH a00 MaJIOMOTEHIIIH-
HUMHU CEIaTUBHUMH aHTHIICHXOTHYHIMH IIpenapaTami [9].

Jns HOpMmamizamii THCKy B JIETEHEBIH aprepii mpu-
3HAYAIOTh OJIOKATOPH KaJIbIIIEBUX KAHAIIB, SIKI CIIPHUSIIOTH
PO3KPUTTIO KPOBOHOCHHX CyAUH Y JereHsx. OCHOBHUMH
JKapChbKUMH TpernaparaMu, siKi 3aCTOCOBYIOTbCS Y pasi
JIETEHEBOI TinepTeHsii, € HipeaumiH, quiaTiazeM 1 amio-
quriH [14; 24]. Tpu 0CHOBHHX KJIacH JIIKAPCHKUX 3aC001B
JUIsl JIIKyBaHHS JIET€HEBO] rillepTeH3ii: aHTaroHiCTH peLer-
TOpIB eHAOTENiHy (aMOpi3eHTaH, OO3eHTaH, MAIlITCHTaH),
iHTi0iTOpH (hocdomiecTepaszu Ty S5 i CTUMYISTOPH Tya-
HiTaTwknasu (cwineHadin, Tomanadin, BapaeHadin, pio-
IiryaT) Ta aHAJOTH MPOCTAIMKIIHY/arOHICTH PEIenTopiB
MPOCTAIMKIIIHY (1I0TPOCT (BHYTPINITHHOBEHHO abo iHTa-
JAIiHO), 6eparpocT (IepopaitbHO), EIMONPOCTEHON (BHY-
TPINTHHOBEHHO), TPEMPOCTHUHLIT (MiAMKIPHO, 1HTAJSIIIIHO,
BHYTPIIIHROBEHHO Ta MEPOPAIbHO), cenekcurar (mepo-
payibHO)). BHYTpilIHROBEHHE JIIKYBaHHS IMPOCTaHOIAAMHU
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3arpoXKy€ CMEpPTEIbHUMHU HACIIIKaMH, SIKIIO HOTO ParnToBO
NPUITUHATH [4].

Y NeKiIbKOX OCITIPKEHHSX MaieHTH 3 MA-3a51eXHICTIO
MaJIi 3Ha49HO BHIIly 4acTOTy iH(EKIiH y Micli Xipypri4Horo
Brpy4anns (7,4% mporu 0%, p = 0,001) [27], Ginbm Tpu-
Bauie iepeOyBanHs y BIT ta y crarionapi 3aranom [15; 25].

Kputepiem nepeBeneHHs marieHTis 3 MA-3aj1e:KHICTIO
0 TpOoQUILHOTO BINAIICHHS € CTadimi3amis OCHOBHHX
KHUTTEBO BAXIMBUX IOKA3HHKIB. [lallieHT He MOBHHEH
MaTH TICHXIYHOTO PO3iangy (32 BHHATKOM BHIIAJKIB, KOIH
COMAaTHYHA IaTOJIOTis HE CTAHOBUTH MOXKIMBOI 3arpo3u
JUTS JKATTS, a Kypamio OyayTh IPOIOBKYBATH JIIKAPi-IICH-
xiaTpu). 3a HasBHOCTI JIETEHEBOI TilepTeH3ii IOoLiIbHEe
HepeBeCHHs Malli€HTa 10 CIIeNiali30BaHOr0 Kapaio-Iyiib-
MOHOJIOTIYHOTO BijyiiieHHs [15; 25].

OcHoBoro JiKyBaHHsl aMdeTaMiHOBOI 3aJeXHOCTI
€ TICHXOCOIliaJIbHa Teparlisi, 110 BKII0Ya€ KOTHITHBHY TIOBE-
JIIHKOBY Teparlilo, MOTHBaIlii{HE 1HTEPB’10, Ta yIPaBIIHHSI
HaJ3BUYaiHUMH cuTyarissmu. CrarioHapHa pealimiTariis
JOILIIBbHA JUISl TUX, XTO MOCTPaXKJIaB BiJl BKUBAHHS MCHXO-

AKTUBHHUX peyoBUH. JIIKyBaHHS XJIOPAJITiIpaTOM 3MEHIIYE
notsr 10 MA B Mozelni caMOCTIHHOTO NpUifoMy HapKOTH-
KiB. HuHI 3HAYHOTO MOIIMPEHHs HAOYJIM OCBITHI MPOIO3H-
1T 711 MEANPAIiBHUKIB Ta HaCEICHHS [26].

Bucnosku. [Tanientn 3 MA-3a1e:KHICTIO YaCTO MArOTh
Ba)XXKKY CYITyTHIO TATOJIOTII0, XapaKTePU3YIOTHCS BUCOKUM
aHECTE310JIOTIYHIM Ta MepionepaliifauM pusukoM. [ocTpe
oTpyeHHss MA XxapakTepu3yeThCs TillepTeH3i€ro, Taxikap-
ni€ro, MizmpiaszoMm, Timeppediekciero, TMPOTeiHypielo Ta
CILUTyTaHICTIO CBiToMOCTi. XpoHiuHe BkuBaHHI MA acoti-
FOETHCS 3 TEKTPONITHUMH PO3JIaJIaMH, JIETEHEBOIO Tirep-
TEH3I€10, KapaiOMIONaTisIMH, padaOMioIi30M, HHPKOBOIO
Ta MEYIHKOBOIO HEMOCTATHICTIO. AHecTe3ionoriyne 3a0e3-
MEYCHHS Y TaKWX MAlli€HTIB Mae BKIIOYATH PETEIbHUM
MOHITOPHHTI, KYIIpyBaHHS TMCHXOMOTOPHOTO 30YyIKCHHS
Ta MEHE/DKMEHT MOMJIMBOI IeMOAMHAMIYHOI HeCTalilb-
HOCTi. 32 MOXKIJIUBOCTI IepeBara HaJaeThCsl PETriOHAPHUM
MeTozaM aHecTe3il abo iHTaJAmiifHNM aHecTeTukam. [Ipo-
TUIOKA3aHUMH TIPENapaTaMu € CYKIUHIIXOJIH, Tall0TaH Ta
KeTaMiH.
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YCKJIAJHEHHSA 1] YAC BAT'ITHOCTI HA TJII HAJIMIPHOI BATU
TA OKUPIHHSA

Opecpkuil HaIOHATBPHAN MeTUIHNH yHiBepcuTeT, Oneca, Yipaina
VYIK 618.3-06:616-056.257

B. M. 3anopo:kan, B. I. Mapiuepena, JI. I. Bepaincbka, 1O. 1O. Ilerposcbkuii, O. M. IlaBiaoBcebka, I. JI. JIlappunenko

YCKJAJHEHHS I YAC BATITHOCTI HA TJII HAIMIPHOI BATH TA OKAPTHHSI

O0ecvkuti HayioHanbHull Meduynuil yHigepcumem, Odeca, Ykpaina

IMommpenicTh HAAMIPHOT Bard Ta OXKUPIHHS B yChOMY CBITi 3pOCTA€E Ta MOCIAA€ OJHE 3 MPOBIAHUX MicIb cepe/l GaKTOpiB pU3HKY OaraTbox
COMATHUYHHX 3aXBOPIOBaHb, HECIPUATINBO BIUIMBAE HA GEPTHIIBHICT TA BariTHICTH, 0COONMBO B KpaiHAX 3 HU3HKUM EKOHOMIUHUM piBHEM.
VY crarTi Ha miacTaBi JiTEpaTypHOTO OIIAAY CyJacHUX HayKOBHX JOCIHIKEHb MPOaHaTi30BaHO MOKIIMBI PH3UKH YCKITJHEHHS Mi]] 9ac BariT-
HOCTI y KIHOK 3 HaJMipPHOIO Baroro Ta OXKHPIHHSAM, TAKHX SK: BTpara BariTHOCTI, recTaliiHUi [yKpoBHil aiabet, recTaniiiHa rinepreHsis,
MPeeKIIAMIICIs, TIepeIuacHi MOJIOTH, 3aMi3HINI MOJIOTH Ta YCKJIaJHEHHS 111/l 4ac IOJOTIB.

Kunro4osi ci10Ba: oxxupiHHSA, BUKHICHD, TeCTAlIIHAUHN ia0eT Ta TinepTeHsis, IpeeKIaMIICis, IepeqJacHi Ta 3aIli3Hiji MOJIOTH.

UDC 618.3-06:616-056.257

V.M. Zaporozhan, V. H. Marichereda, L. I. Berlinska, Yu. Yu. Petrovskiy, O. M. Pavlovska, G. L. Lavrynenko
COMPLICATIONS DURING PREGNANCY ON THE BACKGROUND OF OVERWEIGHT AND OBESITY
Odesa National Medical University, Odesa, Ukraine

The prevalence of overweight and obesity is increasing worldwide; it is one of the leading risk factors for many physical diseases, adversely
affecting fertility and pregnancy, especially in countries with a low economic level. According to the World Health Organization, overweight
and obesity (BMI >30 kg/m?) in women of reproductive age are 39.2% and 15.1%. Overweight and obesity in women of reproductive age are
associated with problems with conception, the course of pregnancy, and complications during childbirth.

The aim of the study. Based on a literature review of current scientific research, the article aims to analyze the possible risks of
complications during pregnancy in overweight and obese women, namely: pregnancy loss, gestational diabetes, gestational hypertension,
preeclampsia, premature birth, late birth, and complications during childbirth.

Materials and methods. The present article analyzes the scientometric databases of PubMed, Scopus, Web of Science, PMC free article,
and Google Scholar from 2018 to 2023. A total of 30 studies covering more than 26 million women in Europe, Asia, the United States and
China are included.

Results. Being overweight and obese before pregnancy is associated with increased risks of miscarriage, repeated pregnancy loss,
gestational diabetes and gestational hypertension, labor will last longer, the risk of induction of labor is increased, and the risk of unplanned
caesarean section in active labor is significantly increased, especially in firstborns. Pre-pregnancy overweight and obesity and/or excessive
gestational weight gain are high risk factors for moderate, severe, and late-onset preeclampsia. The indicators of the complications listed above
are growing in parallel with the indicators of overweight and obesity in the population.

Key words: obesity, miscarriage, gestational diabetes and hypertension, preeclampsia, preterm and post-term birth.

[MommpenicTe HagMIpHOT Baru Ta OKUPIHHSI B YChOMY
CBITI 3pOCTa€ Ta MOCia€e OJHE 3 MPOBITHUX MICIb cepel
(axTopiB pu3NKy Oararb0X COMAaTHYHUX 3aXBOPIOBaHb
Ta HECIPUATINBO BIUIMBAE HA (PEepTHIBHICTD. 3a TaHUMHU
BcecBiTHBOI oOpranizarii OXOpOHH 3IOpOB’s, HaaMipHA
Bara Ta oxwupins (iHmexkc macu tina (IMT) > 30 kr/m?)
cepenl JKIHOK PENpoayKTHBHOIO BIKy CTaHOBHTH 39,2%
ta 15,1% [1]. ¥V meskux KpaiHax NOLIMPEHICTH HaIMIip-
HOI Baru Ta OXKHPIHHSA I Yac BariTHOCTI CTaHOBUTH
nonaa 60% (IliBnenna Adpuka — 64%, Mekcuka — 65%,
CHIA - 55%-63%) [2]. Y Kurai nommpenicTs HaaMipHOT
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CrarTs MOIUPIOETHCS HA YMOBAX JIIICH3IT -'

Baru Ta okupinHA 36,7% i 7,2% sianosinHo. [TixBuUICHHS
cepennboro IMT wactime y xiHOok BikoM 18-29 pokis.
[3]. B Anrnii 3arasibHa MOLMIMPEHICTh HAAMIPHOI BarW Ta
OXHPIHHS CTaHOBUTH 35% cepen KiHOK BikoM 16—24 poxw,
3poctaroun 10 61% cepen xiHOK BikoM 35-44 pokw, 110
MiAKPECITIOE BICOKUH PiBeHb MMOTEHIIIHHOTO PU3UKY Cepel
JKIHOK PenpoAyKTUBHOTO Biky [4]. B €Bpormi 28,8% xiHOok
MaroTh HagMipHy Bary Ta 13,8% oxupinns [5]. B Vkpaini
3aiiBy Bary mMaroTh 35% XKiHOK, Ha O)KHMPIHHSA CTPAXKAAIOTH
18,3% ykpainoxk [6].

Hanmipna Bara Ta 0)xHpiHHSI )KIHOK ITOB’s3aHi 3 penpo-
JTYKTUBHUMH MIPOOJIEMaMH, TaKUMH K TUCQYHKIIS OBY-
TSI, TOPYIIEHHS MEHCTPYaJbHOTO IHKIY, MOPYIICHHS
(epTHIIBHOCTI, Ta MiABUIIEHHM PU3UKOM MHOXHHHHX
HECHPUATINBUX CTaHIB BariTHOCTI, TakMX SK BTpaTa
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BariTHOCTI, recTalliiHUi IyKpoBUH niader, recramiiina
rifnepreHsis, IpeekiIamIicis, NepeadyacHi Ta 3ami3Him
nonoru [7; 8].

O:xupinns Ta Brpara BariTHocTi. OXHpIHHS BHU3Ha-
YaeThesl K 3alajJbHUM CTaH, Y pasi SKOTro y IHOK CHo-
cTepiraeThbes IMiABUINEHUH piBeHb OioMapkepa 3arajieHHs
C-peaxtuBHoro Oinka. )KnpoBa TkaHHHa BUpOOIsie Garato
MpOo3anaJbHUX AMIOKIHIB, BKIIOYAIOUX JICITHH, (aKTop
HEKpOo3y MyXJIHHA-anb(da Ta iHTepieikin-6. Sk i Bci K-
THHU HAIIOTO OpPTaHi3My, PETPOAYKTHBHI TKAaHWHU IIiIa-
I0ThCS HETaTUBHOMY BIUIMBY 3amajicHHS. MOXXIIMBOIO MpU-
YHHOIO MOIIKO/PKEHHS KJIITHH 1 OpraHen y pa3i OXKHpPiHHS
€ JIMOTOKCHYHICTh [9]. 3 omIsily Ha BU3HAHUI BILIUB OXKH-
piHHSI Ha eMOpiOH, EHIOMETPIH Ta OOLUTH, PO3YMHO IPH-
ITyCTUTH, IO PiBeHb BUKHUIHIB Oyle BHUIIUM Y MOITYISIIT
3 Ha/IMIPHOIO Baroo Ta OKUPiHHSM.

[Min gac o0’egnanoro anamizy 19160 momepeyHHx
JaHUX TIIpo BariTHICTH 3 Hemanechkoro aemorpadiu-
HOro Ta MeauyHoro gociaimkeHas 3a 2001, 2006, 2011 ta
2016 poxu (BHKHIEHb BU3HAUANH, SK CIHOHTAaHHY BTPaTy
BariTHOCTI y pa3i JOCATHEHHS IUTOAY 7 MiCAIIB TecTarliii-
HOTO BiKy), HMOBipHicTh BUKUAHS Oyna B 1,45 pa3a BHIIO0
(cmiBimHomenHns mancis (CLI) 1,45 (95% Al: 1,06-1,98),
p =0,021)) cepen xxiHok 3 oxxupinHsaM [10].

B anamnisi Jacqueline C. Lee et al. Oynu BuKopucTaHi
pe3yabTaTd KapioTHITy MPOAYKTIB 3a4arts 2620 >KiHOK.
Ha MoMmeHT BTparu BariTHOCTI CepelnHiil BiK CTAaHOBHB
34,9 poky (£4,9) i cepenniit IMT 25,3 kr/m (£5,5). Ilicns
TIOTIPaBKN Ha BIiK 1 pacy JKiHKM 3 OXKUPIHHAM MaJld Ha
56% Oinplne mWaHCIB MaTH €yIUIOIMHY BTpaTy BariTHOCTI
TOPiBHSHO 3 XiHKaMu 6e3 oxwupinns (CLI 1,56; 95% I:
1,32-1,92). V xoropri 63,8% Brpar Oynu aHeymioigamu,
3 axkux 41% Oymu Tpucomisimu, 8% Oymu MOHOCOMISIMH
1 7% Oymn momimnoimamu. 3 eymnoigaux Brpar 50,1%
oy 46,XX 149,9% 6ynu 46,XY, 110 CBITYUTE TIPO TE, IO
piBeHb KOHTaMiHAIll MATEPUHCHKUX KIITHH OYB HU3BKHM.
JKiHKH 3 OKUPIHHAM MArOTh IMiBUINEHY YaCTOTY €yIUIOi-
HUX BHKH[HIB ITOPIBHAHO 3 XiHKamu 0Oe3 oxupinus [11].
TakuMm YMHOM, TIATBEPHKEHO, IO Y JKIHOK 3 OXKHMPIHHIM
iCHye IMiJBUIIEHUH pPHU3UK EYIUIOIJHUX BHMKHIHIB BHa-
CIITJOK HEONTHMATbHOI IMIIAHTAIll Yepe3 EHIOKPUHHI
3MIiHM Ta IIKIJUIMBUH BIIMB HA SIEYHUKH, IO NPU3BOAUTH
JI0 TIOTIpIIEHHS SIKOCTI OOLIUTIB Ta BIIMBAE HA >KUTTE3/IAT-
HICTh eMOpioHa.

[ixg wac nocmimkenHs 38’ 13ky Mk IMT 1o BariTHOCTI
Ta paHHIMH BUKHIHAMHE (10 12 TmxHIB recrarii) i BUKUA-
HaMH (10 20 TIKHIB TecTarii) y >KiHOK, fKi morpeOyBanu
IUIsL 3a4aTTd JONOMDKHHX PEIPONYKTHBHHX TEXHOJOTIH
(APT), y peTpoCneKTHBHOMY KOTOPTHOMY JOCIIIKEHHI
OyJ10 BU3HAUEHO, 1110 PU3UK PAHHOTO BUKHTHS Ta BUKHUIHS
OyB BUILUM Yy TPYIIi 3 OKUPIHHIM, HIX Y TPYIIi 3 HOpMaJlb-
voro Baroro (CII 1,36; 95% JI:1,12—1,65). HammipHa
Bara abo oxwupiHHs acoritoBamcs 3 Bumumu CII pannix
BUKHU/IHIB 1 BUKH/IHIB Yy TPYIIi BariTHOCTI JBiifHEIO (paHHii
Bukugenb: CHI =1,70 (95% MAI: 1,25-2,32); BUKUACHS:
CI =1,68 (95% AI: 1,29-2,19); mpoTte HaamipHa Bara abo
OXHPIHHS He Oynu cyTTeBO 10B’s13aHi 3 ummu CLL pas-
HBOTO BUKUAHA a00 BUKUAHS B TPYI OXHOIUIIAHOI BariT-
HocTi (panHii Bukuaens: CHI = 1,08 (95% AI: 0,97-1,21);
pukuaenb: CII = 1,08 (95% MI: 0,97-1,19). ¥ BucHo-
BKax aBTOPH BiJ3HAYWJIM, L0 OXHPIHHS 10 BariTHOCTI
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OB’ sI3aHE 3 MiIBUIIEHUM PH3UKOM PaHHBOTO BUKHIHS Ta
BUKHUJIHS Y TIOMYJISILIT )KIHOK, 1110 TPOXO/IHMJIIH JIKYBaHHS 3a
nporomororo JIPT, 36inpmenuit IMT mo BariTHOCTI MOCH-
JIIOBAB BIUIMB Ha PaHHI BUKUJIHI Ta BUKUIHI Y BaTiTHOCTSIX
nBitiHerO [12].

VY perpocnekTuBHOMY aHamizi 10 252 mporpam ekc-
TpakopriopansHoro 3amutigHeHHs (EK3) i3 Bukopucran-
HSIM KpIOKOHCEPBOBAHHX EMOPIOHIB 3 TEPEHECCHHSIM
omuiei Omacrommery B mepiof i3 ciunsa 2016 p. mo rpy-
nerp 2019 p. Oymo omineno BmmB IMT Ha pesynsratu
BaritHOCTI. [lamienTn Oynu po3niieHi Ha YOTHPH TPYIIH:
3i 3HmwKeHoro Barow (IMT<18,5 kr/m?), 3 HOpPMaJIbHOIO
Baroto (IMT 18,5-24 xr/m?), HaamipHoto Baroto (IMT 24—
28 xr/m?) Ta oxupinaam (IMT >28 kr/m?). YactoTa BUKHI-
HiB Oyja BHIIOIO y XIHOK 13 OXKHPIHHSAM, HDK y KOHTp-
onbHUX Tpyn 0e3 oxwupinnsa (27,51% mnporu 20,91%,
CII=1,453 (95% AI: 1,066—1,982)). Y BHUCHOBKaX Bi/3HA-
yeHo, mo IMT He Mae iCTOTHOTO BILIMBY Ha HMOBIpHICTh
BariTHOCTiI a00 >KMBOHAPOMKCHHS, ajie¢ OKUPIHHS IIiJABH-
IIye pu3uK BUKUAHA [13].

ITosropHa Brpara BaritHOCTi (IIBB) M™Mae ©Oararo-
(hakTOpHE TOXOMKEHHS Ta CKJIaTHY B3a€EMOJI0 0ararbox
TeHeTHYHUX (akTopiB i GakTopiB cepenoBuma. KilbKicTh
PETPOCIIEKTUBHUX AOCIiHKEeHb 3B’ 513Ky Mixk [IBB y kiHOK
3 OKUPIHHAM y pa3i CIIOHTAHHMX 3a4aTh a00 y pa3i BHKO-
puctanns JIPT 3pocrae, ane npudrHa BBaXKa€eThCsl «HE3PO-
3yMUIOIOY» MPUONIHU3HO B 50% BUIAIKIB.

Jlisi BU3HAYeHHS B3a€MO3B’SI3KY MK HaJMIpHOIO
Baroro Ta pusukom [IBB M.B. Cavalcante et al. (2019)
Oylio TIPOBENEHO CHCTEMAaTHYHHUH OINSAA Ta MeETa-aHali3
100 myOmikamiit. 38’30k MixK HagMipHOIO Baroro ta [IBB
oyB 3nauymmMm (CHI=1,34; 95% AI: 1,05-1,70; P=0,02).
[30pOBaHMIT aHATI3 TPYTI KIHOK 3 OKUPIHHAM 1 HaJTHIIIKO-
BOIO Baroro BUSBUB 3B’SI30K JIMIIE MK okupiHHsaM i [IBB
(CIII=1,75; 95% J1: 1,24-2,47;, P=0,001). 1ani nmokazanwu,
110 KIHKH 3 OKHpiHHsIM Ta [IBB B anamMHe31 MarOTh BHUCO-
KAH PHU3MK BTpaTH BariTHOCTI B MaiOyTHBOMY, TOHI SIK
cepel JKIHOK 13 HaJMIpPHOIO Barolo pu3MK He OyB BHUSBIIE-
Huil [14].

VY nmocmimxennss E.S. Anis et al. Oyno BkiroyeHO
200 BariTHHX, cepeAHill TepMiH TecTalili CTaHOBHB
7+0,81 Tmwxaa. 23 (11,50%) XiHKM Mayu Tepuly BariT-
HicTh, 69 (34,50%) — apyry BaritHicTb, 60 (30%) — TpeTio
BaritHicTh, 30 (15%) — uerBepry BariTHicTh i 18 (9%) —
I’ SITy BariTHICTh. BUKHIEHD cTaBcs y 63 BUIMagKax, 3 sIKHX
47 BariTHUX Mald OXHWpPIHHA, a 16 Manum HOpPMAaJbHY
Bary, Tak camMoO BHKHJIEHb HE BigOyBcs y 137 Bumamkax,
3 sikux 53 BaritHi Manu oxupinas (CIL =4,65 (95% Jl:
2,39-9,038)). TakuM YKUHOM, y JOCIIIKCHHI OYyJI0O IOBE-
JICHO, IO OXKHPIHHS TOB’si3aHE 3 ITJBHIICHUM PH3HKOM
BukuaHs i [IBB y iHOK penpomyKTuBHOTO BiKy [15].

OTxe, B JOCIIKEHHSX BiA3HAUEHO, IO HE3aJICKHO
BiJl METOJTY 3aIUTiTHCHHS, O)KUPIHHSA Y )KiHOK JI0 BariTHOCTI
OB’ sI3aHE 3 IiJBUIIEHUM PU3UKOM BHKHIHS Ta IOBTOp-
HOFO BTPATOIO BariTHOCTI.

O:xupinng Ta recrauiinnii niadet. HagmipHa Bara ta
OXKHUPIHHS IO BaTiTHOCTI € BaXXIMBUMH (DAaKTOPAMHU PUZHKY
recraniiHoro IykpoBoro miabdery (I'LLJ), sxwit mpuzBo-
IUTh A0 3HAYHOI KITBKOCTI YCKJIaJHEHb BariTHOCTI Ta
IOJIOTiB, BUCOKOI IEPHHATAILHOT 3aXBOPIOBAHOCTI 1 CMEPT-
Hocti. Kpim Toro, mepenecenuii 'L/l mixBuinye pusuk

69



orijiing JITEPATYPHU

PO3BUTKY LIyKpOBOTO fiabeTty 2 Tuily, CyOKITiHIYHUI atepo-
CKJIEPO3 1 CEepIIeBO-CYIMHHI 3aXBOPIOBAHHS HE3aJICKHO BiJ|
MOAAJIBLIOTO CTaHy AiabeTy HaBiTh cepell TUX, XTO MiATPHU-
MY€ HOPMOIJIIKEMIIO, IiTH MAlOTh BUILMH PUZKK OXKUPIHHS
1 ITOpYIIEHHS TOJIEPAHTHOCTI 10 TTtoKo3u [16; 17; 18; 19].

VY cepiitHOMYy TmepexpecHOMY MOCTIKCHHI 3 BHKO-
pUCTaHHSAM (ailyliB JaHUX TPO HAPOHKCHHS HACEICHHS
CIIA 3 2011 mo 2019 pik mpoaHanizyBanu 3araJbHOHA-
iOHANBHI TeHACHIIi monxo momymsniiaol gyactku [T/,
ITOB’SI3aHOTO 3 HAAMIPHOIO Barol0 Ta OXHPIHHAM 10
BariTHocTi y 11 950 881 xiHok. Y nmocmikeHHS Oymn
BKJIFOYCHI JKIHKHM 3 IEPIIO BariTHICTIO OXHHAM ILIOJOM
BikoM 15-44 pokiB, i Bci aHani3u Oynu crpathdikoBaHi
3a PacoBOI0 Ta ETHIYHOIO mNpHHajJexkHicTio. Ckopuro-
BaHi mrancu ['11/] Oynu BUIMMY JUTsE HAIMIPHOT Baru 10
BariTHOCTI Ta HAWBHIIUMU JJIS OKUPIHHS JO BariTHOCTI
MOPIBHSHO 3 HOPMAajbHOIO Baror: Ui JIaTHHOAMEpH-
KaHCBKMX MIHOK i3 HaJMIpHOIO Baror Ta OXXUPIHHSIM
craHoBWIHM BiamosigHO 1,75 (95% MAI:1,67-1,83) Ta 3,51
(95% AI: 3,37-3,66); y pi3HUX pacOBHUX/ETHIYHHX TpyIax
y 2019 pomui crparudikoBani CIII ams HaAIUIIKOBOI Baru
JIo BariTHOCTI koymmBasmcs Bix 1,59 (95% MI:1,52-1,66)
y HEJAaTHHOAMEepPUKAHCHKHX a3iaTChKHUX JXIHOK a0 1,75
(95% H1:1,67—1,83) anst naTMHOAMEPUKAHCHKUX JKIHOK,
a TaKOX IS OKMPIHHSA 0 BariTHOCTI KOJMBAJIHCS Bif
2,57 (95% Ml 2,45-2,70) y HenaTUHOAMEPUKAHCHKUX
asilicekux KiHOK 1o 3,73 (95% [I: 3,64-3,82) y 6inux
KIHOK HeJaTHHOAMEPUKaHChKOTO 1moxoukeHHs. 3 2011 mo
2019 pix nomynsuiiiai yactku [, moB’si3aHor0 3 HaA-
MIpHOIO Baroro, Oyinu cTaOiIbHUMH (JJAaTHHOAMEPUKAHKH:
12,0%-11,3%, HemarmHOaMepuKaHKW asiatkm: 12,1%—
11,6%, p=>0,20) abo 3HM3MIHCA (HEIaTHHOAMEPHKAHKU
oim: 10,8%-9,4%, HenaTnHOAMEpUKAHKH TEMHOIIKIpi:
12,3%-9,2%, p<0,002); nomynsuitiai wactku '/, aco-
iOBAaHOTO 3 OXXHPIHHAM, Oynau CTabimpHUMH (HETATH-
HOaMepuKaHKH TeMHomkipi: 36,3%—-37,9%, p=0,11) a6o
30uIbIICH] (HenarnHoaMmepukanku Oimi: 30,9%—33,3%,
JaTUHOAMepUKaHKH: 27,2%—33,3), HeJaTuHOAMEpUKaHKU
asiatku 12,2%—15,4%, p<0,001). Takum yuHOM, Y JOCITI-
JOKCHHI MiATBep/KeHO, mo noka3sHuku ['11J] 3pocratoTts
rapajenbHo 3 MOKa3HUKaMU HaJMIPHOT Bark Ta OXXHPIHHS
B momyisnii, ocobnuBo y pasi oxupiaasa [20]. IIpote
B Kpiomnporokonax nporpaMm EK3 mommpenicts '] Gyna
HE3HAYHOI0, ajie OimbIne y KiHOK 3 HAJAMIPHOIO Baroio
(ClI=1,744 (95% [MI1:1,232-2,468)) HiX 3 OXHPIHHAM
(CHI =1,681 (95% AI: 0,859-3,288)), p= 0,0012 [13].
V¥ nocnimxenni Shuang Zhang et al. 6yno npoanaxizoBaHO
BILIUB HAJIMIIKOBOI Bard Ha PaHHIX TepMiHaX BariTHOCTI
31 36inpmenHsaM IMT mijg yac BariTHOCTI 10 CKPUHIHTY
' (24-28 twxwi recranii). 3aranom 41 845 BariTHHX
KIHOK OyJI0 BKIIIOYEHO IO OCTAaTOYHOTro aHamizy. [linBu-
menuit IMT Ha paHHIX TepMmiHax BariTHOCTi OyB Qax-
topom pusuky I'LIJT (CHI=1,13 (95% AI: 1,122-1,139).
Hpupict IMT mig wac BariTHOCTI HE MaB iICTOTHHUX Bij-
MiHHOCTeH Mix rpymamu 3 ['LIJ] Ta 6e3 T'LI/] 3a Oynb-sxkux
kareropiit IMT Ha paHHIX TepMiHAX BariTHOCTI, a TAKOXK
30inpmenns Baru (P> 0,05). Y BUCHOBKaxX aBTOpH MOBiI0-
MJISIIOTB, 110 migBunierwnii IMT Ha paHHIX TepMiHaX Barit-
HOCTi OyB (paxropom pmsuky 'L, Tomi sx 30imbIIeHHS
IMT no ckpuninry ']/l He Oyno moB’si3aHe 3 PU3UKOM

TLUT [21].

TakuM YMHOM, MOXKHA HPUIYCTUTH, IO MOKa3HUKH
reCTaIlifHOr0 IyKPOBOIO MiabeTy 3pOCTal0Th MapajieibHO
3 MOKa3HMKaMH Ha/JMIpHOi Bark Ta OXHUPIHHA B IIOIY-
Jsnii y pasi CIIOHTAaHHUX BariTHOCTEH, 0COOMMBO y pasi
OXHpIHHS, ToAl 5K y nporpamax EK3 pusuk 30inpmenuit
y JKIHOK 3 HaJMIpPHOIO Baroo IOPIBHSHO 3 OXKUPIHHAM.
30inpmenas IMT mig yac BariTHOCTI He BIUTMBA€E Ha PO3-
putok ['LI/I.

O:xupinng Ta recrauiiina rineprensisa. /i1 ominkm
MOIIMPEHOCTI Ta (paKTOPiB PH3UKY recTamiiHoi rinepTensii
y xiHok L. Moftakhar et al. mpoBenn mocmimkeHHS THITY
«BHITaJOK-KOHTPOJIb» 3a ydacTio 310 BariTHUX 3 recra-
uiitHoro rineprensiero ta 930 310pOBHX BariTHUX JKiHOK
anerana (Ipan). OTpumaHi pe3ysibTaTH NOKa3ald, IO
recrauiifHa rinepreHsist y BaritHux xiHok 3 IMT y niama-
30HI OXKMpiHHS Buie y 1,79 pa3a, HX y BariTHUX 3 HOp-
maneauM IMT (CHI =1,79 (95% A1:1,19 — 2,71; p<0,005).
Kpim Toro, mopiBHSIHO 3 XiHKamu 3 HopMaibHHM IMT,
pU3UK recTamiiHOi TimepreH3ii OyB y 5 paziB Ourbiie
y mepmoBaritHuX xiHOK 3 IMT y nmiama3oHi OXUpPiHHS
(CIII =4,88 (95% M1;2,35 — 10,12) p<0,0001) i B 2,1 pa3a
Oirpme y tux, xto Mae IMT y miamazoni HagMipHOI Baru
(ClI=2,1 (95% MI:1,12-4,05) p<0,021). Takum umHOM,
Yy BHCHOBKaX aBTOPH CTBEPIKYIOTh, 110 IMT y mianmasoni
OXHPIHHS € HAWBAXIIMBIMINM (PaKTOPOM PU3UKY TecTalliii-
HOT TinepTeH3ii, 0coONMMBO y mepIIoBariTHuX [22].

VY nocnimkenni E. Kazemian et al. 6ymo mpoBeneHo
«BHIAJIOK-KOHTPOJIB) 32 y4acTo 113 5KiHOK 3 recrariifHoro
rineprensieto Ta 150 3710poBUX BariTHUX. Y pe3ynbrarax
BCTAHOBJIEHO, IO JKIHKH, SIKI CTPaKHAIH OKUPIHHIM IO
BariTHOCTi, Many OLTBINE MIAHCIB HA PO3BUTOK TECTAIliii-
Hoi rimeprensii (CII=4,44 (95% AI: 1,84-10,72). YacTtka
HaJMIpHOTO 30UTBIIICHHS Bard I Yac BariTHOCTI Oyna
MO3UTHBHO Ta 3HAYHO TOB’53aHa 3 PO3BUTKOM T€CTaIliifHOT
rimeprensii (CII=2,70 (95% AI: 1,19-6,13). 3a pe3ynbra-
TaM{ aBTOPH POOJIATH BHCHOBOK, IO OXKHPIHHS J0 BariT-
HOCTI Ta HaaMipHE 30LIbIICHHS Bard IMiJ 4ac BariTHOCTI
€ TIOTEHUIHHNM (DAaKTOPOM PU3UKY PO3BUTKY TecTaliitHOl
rimeprensii [23].

VY peTpocreKTHBHOMY KOTOPTHOMY JTOCIIIKEHHI ITOHA/
14 MiTBI{OHIB MAI[IEHTIB TOCITHUKH BUKOPUCTAIHA CTATHC-
tuky xkurremismibHOCTI CIIA 3 2014 1o 2017 pik, mo6
omiHATH 3B 530K MiXK IMT 1 9acTOTOIO paHHIX Ta Mi3HIX
TINePTOHIYHUX PO3NALIB IIiJ Yac BariTHOCTI. B pe3yib-
TaTax aHali3y, MOPIBHIHO 3 JKiHKaMH Oe3 OXHPIHHS,
y XKIHOK 3 OXHPIHHAM 3pOcTana WMOBIPHICTH PO3BUTKY
paHHIX TINEPTOHIYHMX pO3NAMiB: 3 OXHPIHHAM | CTy-
nens (30,0-34,9 xr/m?) CII cranosmio 1,13, 2 crynens
(35,0-39,9 kr/m?) — 1,57 ta 3 crynens (>40,0 kr/m?) — 2,18.
Pu3uk mi3HIX rinepTOHIYHUX PO3JaiB IMiJ Yac BariTHOCTI
OyB OLIBII Pi3KO MOB’s13aHuM 13 migBuiieHHsM IMT: 1 cry-
nens — 1,71, 2 crynens — 2,60 ta 3 crynens — 3,93. Takum
YMHOM, Y JOCIIJUKEHHI MiITBEP/DKEHO, 110 PU3UK K paH-
HiX, TaK 1 Mi3HIX TIMEPTOHIYHUX PO3JTA[IB IIiJ] Yac Barit-
HOCTi 3pocTaB 3i 30utpmenHsM IMT [24]. ¥V mocmimkeH-
HaX Yu Zheng et al. mommpeHicTs TecTalliifHol rinepTens3il
cepen BariTHOcTel 3a goromoroto EK3 3 BuKopucTaHHIM
KpIOTIPOTOKONIB BCTAHOBJIEHO: y JKIHOK 3 HaJAMIPHOIO
Baroto CII cranoswmio 1,822 (95% AI: 1,186-2,800), Toxi
SIK JKIHKW 3 OKUPIHHAM Manu Bummmid pusuk — CII =2,138
(95% AI: 1,005-4,547) [13].
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Takum 4MHOM, MOXXHA MPUIYCTUTH, IIO Ha PO3BHUTOK
recTaiiiHoi TinepTeH3ii HalBaromMimMid BIUIMB YUHUTH
migsuieHass IMT Ta oxupiHHS JKIHOK JI0 BariTHOCTI, 0CO-
0J1MBO y NEpIIOBATiTHUX, HAWBUIMK PU3UK Y KiHOK 3 11
CTyIIEHEM O)KHUPIHHS.

O:xupinHg Ta npeekJyamiicis. bauspko y nonoBuHH
JKIHOK 3 TECTAIlIfHOIO TIMEePTEeH3I€I0 PO3BUBAETHCS IpeE-
exiamrcis (ITE), pusuk nexomrieHcamii 0OepHEHO TIPO-
MOPIiHUN MMOYaTKy TeCTaIliifHol TimepTeH3ii 10 TepMiHy
BariTHOCTI. BinnmoBigHO, YMM paHillle BHHUKAE TeCTaIliifHa
TinmepTeH3is i Yac BariTHOCTI, TUM OiJbIINNA PU3UK PO3-
utky I1E [25].

[IE xapakrepusyeTbcsi METAOOMIYHUMH HOPYIICHHSMHU,
TaKUMU SIK: EHJI0TeialIbHa JUCQYHKIIIs, 3arajJeHHs, OKUCITIO-
BaJIbHUH CTpPEC, PE3UCTEHTHICTB 10 IHCYJIHY Ta AUCITIMIAEMis.
[poBeneHo Gararo OCIIIPKEHb, SIKi JJOBOMATS, 10 HaJMIpHA
Bara Ta OKUPIHHS JIO BariTHOCTI Ta/a0o0 MiJ 4ac BariTHOCTI
€ BHCOKMM (DaKTOPOM PHU3HKY, II0 MOXKE CIIPUYHHHUTH 3POC-
TaHHS 3aXBOPIOBAHHS Ha TPEEKIIAMIICiF0 B 2—4 pasu [26].

VY perpocnekTuBHOMY AociimkerHi 117 738 »xiHok
3 ONHOIUIIAHOIO BariTHicTIO y KuTai OmiHmm pusuk pos-
ButKy I1E 3a recraniitanm 36insmenssM Baru (I'3B) cepen
KiHOK 13 pizauM IMT g0 BaritHOCTI. [TopiBHSHO 3 )KiHKaMHU
3 HopMasbHUM IMT y 'KiHOK i3 HaAMIPHOIO Barok Ta OXKH-
pinssim pusuk [1E OyB nigBumenuii y 1,92 pasa (95% Al:
1,73-2,14) i 5,06 paza (95% [I: 4,43-5,78) BiamoBimHoO.
Acoriamis mBuakocti I'3B 3 IIE cranosuna 0,54, 0,38
i 0,25 xr/TwxneHp y xiHOK 3 HopMmanbsHuM IMT, 3aiiBoto
Baroro Ta OKUPIHHAM BIAMOBIAHO; BUCOKUi IMT no Barit-
HOCTI Ta nepeBueHHs ['3B crpusiiny miABUIIEHHIO PU3HUKY
TpeeKIIaMIIcii 3 HaKTageHnM edexrom [27].

VY xoroprHOMy nocnimkeHHi P.-Y. Robillard et al.
Oy7I0 PO3MIAHYTO YacTOTy PO3BHTKY PAHHBOI Ta ITI3HBOI
[IE 3amexno Big IMT, moumHaioum Big XyAmx >KiHOK
(<20 kr/m?) mo marojoriunoro oxupinas (>40 kr/m?).
B pesynprarax BigzHaueHo, 10 sSKuM O0u He Oy IMT
Mmarepi, yactora panupoi [1E Oyna BiqHOCHO mocTiHOKO
Ta MaiiKe PiBHOIO, TOI SIK CIIOCTEPIraeThes JiHIHHE 3pOC-
TaHdsa yacToT mi3Heoi I1E 3 BummMm IMT g0 BariTHOCTI;
4acToTa OXHUPIHHSA Yy MaTepi 3pociia IpH IOpIBHSHHI
2001-2003 pokiB (11-12%) 3 2018 poxom (23%) Ta
3pocna TeHaeHIis po3BuTKy mi3HBOI [1E (3 12% y 2001 p.
1o 24% y 2018 p.), Toxi sik wactora panueoi I1E Oyna
JIOCHUTH CTaOUIBHOIO TIPOTATOM TIEpiofy HOCIiIKEHHS
(xomuBanacs Big 0,7 mo 1,1%) [28].

Pesynpraru gocmimkeHb BUIE3a3HAYCHUX aBTOPIB M-
TBEPAWIN BUCHOBKH HaykoBLiB Kurato, a came: mopiBHIHO
3 JKiHKamMu 3 HopMmaisHMM IMT 10 BariTHOCTI BariTHi,
y sikux Oynia HaMipHa Bara/oyKHpiHHS 10 BariTHOCTI, MaJk
nigpuniennii pusuk I1E (CII=1,81; 95% [I: 1,37-2,39);
JKIHKY 3 HaaMipHUM ['3B Manu migBUIEHWA PU3UK IMpe-
exiamrcii (CII=2,28; 95% AI: 1,70-3,05) nopiBHIHO
3 )IHKaMU 3 agekBatHuM [ '3B; KiHKHM 3 HAJIMIPHOIO Baror/
OXHpiHHAM 1 HaxMmipHuM ["3B Manu HaliBumit pu3uK pos-
BuTKy IIE MOpiBHSHO 3 KiHKaMH, IO MaJId HOPMAJIbHY
Bary 1o BariTHOCTi Ta 0e3 HamMmipuoro ['3B (CHI=3,78;
95% Al: 2,65-5,41) Ta GyB OTHAKOBHUM JJIS JIETKOI, BAYKKO1
ta mi3Hpoi [1E. He Oyno BUsABIEHO KOXHOTO 3B’SI3KY 3 paH-
Hbo10 TosiBoto I1E [29].

TaxuM 4MHOM, MO>KHA IIPHITYCTUTH, 110 HaJMipHa Bara
Ta OXKUPIHHS 10 BariTHOCTI Ta/abo HagmipHe I'3B e Buco-
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kuM ¢axropom puzuky I1E, pozButok nizupoi [1E niHiiiHO
MOB’sI3aHUH 31 3pOCTAHHAM IHIEKCY MacH Tijia Matepi 10
BariTHOCTI.

O:xupinns Ta nonoru. OXUpiHHSA OB’ sI3aHE 3 MTOB1JIb-
HUM HPOTPECYBaHHSIM MOJIOTIB 1 MiABHIIEHHUM PHU3UKOM
He3aruraHoBaHoro kecapesoro po3tuny (KP) [30].

VY xoroptHOoMy pnochimkeHHi 16 609 icmaHCEKHX
JKIHOK TIPOTATOM 5 POKIB OI[IHMIIN HACHIJIKH OKUPIiHHS Ha
MaTEepHHCBKI Ta TEepHUHATANBHI pe3yasraTH. [lopiBHSIHO
3 )KIHKaMH, SIKi MajJi HOpPMaJbHY Bary, KiHKHA 3 OXHpiH-
HaM (n=2207) manu Bumuii pmsuk [1E (CLI=2,199, 95%
AI: 1,46-3,29), inaykuii momoris (CLI= 1,593, 95% I:
1,44-1,75), KP (CHI=2,755, 95% AI: 2,46-3,08), macy
wroxy >4000 r (CHI=2,090, 95% Al: 1,803-2,422) i rocmi-
Taji3allii 10 HCOHATAJIHHOTO BiJIIJICHHS IHTCHCUBHOI Tepa-
mii (ClI=1,341, 95% [I: 1,12—1,59). He Oyno BusiBIcHO
3B’s13Ky 3 nepemyacaumu nonoramu (CLI=0,936, 95% JI:
0,77-1,13), meprBoHapomkernam (CIII=0,921, 95% JI:
0,41-2,02) abo nHeonatampHOW0 cMmepTHicTiO (CIII=2,205,
95% Al: 0,86-5,62) [31].

lmote3y, 10 TOPOAILTL 3 OKUPIHHAM MAIOTh CIIAOKINTy
MaTKOBY aKTHBHICTh 1 MOTPeOyrOTH OibIIE OKCHTOLWHY,
nJocmianny (iHChKI HayKOBIN. B pesymsraTax Big3Ha4eHO,
0 CKOPOTIMBA aKTUBHICTh MAaTKH y IIEPBICTOK 3 OXU-
piaasiMm (IMT >35 kr/m?) CHIIBHIIIA HIK y XyAOPIABHX
(ClI=1,67 (95% [I: 1,05-2,67), ane yacriiie He A0CATAE
akTHBHOI (a3u mosorie. /lo3u Ta 3arajgbHe BUKOPUCTAHHS
OKCUTOLIMHY MiJT 4ac IHIYKLii MOJOTIB HE BiAPI3HSUINCS MiXk
rpynamu 3a IMT. OxHak, Ko y nopofiut pasinie Oyiau
BariHaJbHI IOJIOTH, OKUPIHHSA HE BIUIMBAE Ha MisTbHICTH
Mmatky, a Takok Ha KP [32]. ¥V pesynsrarax S. Carlhéll et
al. TpuBaicTh aKTHBHOI (ha3H IOJIOTIB TIOOBKEHA Y JKiHOK
3 IMT >40 xr/m? (7,4 TomuHNA), a CepeHs TPUBAIICTH ITOJI0-
riB 10 22,6 rogunun. Yactora KP mig yac akTMBHHMX ITOJIOTIB
3HauHO 3pocia 3 7,4% y *KIHOK 13 HEOCTaTHHOIO Baro 10
22,0% y xinok 3 IMT >40 (p<0,001) [33].

Y  peTpoCHEeKTHBHOMY KOTOPTHOMY  JIOCIIiDKEHHI
3 772 xinok UlIBenii nociiguiay BIUIMB OXHPIHHS Ha
yactory KP mig vac inmykuii momoriB. IHayKIist mosoris
y kiHok 3 BucokuMm IMT npu3Bena 10 3HAYHOTO ITiJBH-
menHs pusuky KP, 3 18,4-24,1% momnoris, 3aieXHO BiJ
rpymu IMT. Lleii pesynbrar 36epiraBcs micist KOPUTYBaHHS
y xkiHoK 3 IMT 25-29,9 xr/m? (CILI=1,4; 95% [I; 1,1-1,7)
ta IMT 30-34,9 kr/m? (CIL=1,5; 95% AI; 1,1-2,1). Pusux
KP 3nHauno Bummii cepen mepsicrok (CLI=3,6; 95% /I;
2,9-45) i gKmo Bara HOBOHAPOHKEHOTO OLIBIIIE YOTHPHOX
kinorpamis (CII=1,6; 95% AI; 1,3-2,0) [34].

VY mera-ananisi J.A. Ellis et al. MmaTepuHCbKE OXKHPIHHS
OyJI0 MMOB’s3aHE 3 JOBIIMM YacoOM JO IIOJIOTiB, BHUIIMMHU
JI03aMH TPOCTArIaHAMHIB, MEHII YaCTHM YCIIiXOM Yy pasi
BUKOPUCTAaHHS METOMIB JO3DIBaHHS IIMHKM MaTKH Ta
BUILIOIO JI03010 CHHTETUYHOI'O OKCHTOLMHY, a TAKOX TpPH-
BAJIUM YacOM JI0 TIOJIOTIB ITiCJIst 3aCTOCYBaHHS OKCUTOLIMHY.
KP OyB OinbIl MOMIMPEHHM cepex JKIHOK 3 OXKHPIHHIM
MOPIBHSHO 3 )KIHKAMH 3 HOPMaJIbHOIO Baro¥0 IMicTs iHAYKIiT
nonoris (CI=1,82; 95% AI, 1,55-2,12; P < 0,001) [35].

TakuM 9HOM, JOCTIKEHHS TIOKa3aj, 0 y BaTiTHUX
3 OXKHPIHHSIM TIOJIOTY TPUBATUMYTH JOBIIE, PU3HK 1HAYKIIT
TIOJIOTIB ITiIBHINIEHUH, 3HAYHO 3POCTAE PU3HMK HE3aIlIaHo-
BaHoro KP y pa3i akTUBHUX TOJIOTIB, OCOOIUBO y TEPBic-
ToK. Tomi SIK y KIHOK, SIKi IOBTOPHO HApOXKYBaJIH, OXKHU-
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PIHHS HE BIUIMBA€E Ha JISUTbHICTh MATKHU, & TAKOXK Ha PU3UK
KP. Pesynbraru aHami3iB JOCHIIPKEHb 103 Ta 3arajbHOrO
3aCTOCYBaHHSI CHHTETHYHOTO OKCHTOIIMHY Yy pa3i iHAyKIil
TIOJIOTIB y BAriTHUX 3 OKUPIHHAM CYIEpPEUIUBI Ta ICTOTHO
BiJIPi3HSFOTHCS.

O:xupiHHA Ta TepMiH MOJIOTiB. Y pPETPOCIEKTUB-
HOMY JOCJIKCHHI KIHOK AHTIIIT BU3HAYHMIIN 3B’ I30K MiXK
KJIJacaMH OXKHPIHHSA Y Marepi Ta TEpMIHOM BariTHOCTI Ha
MOMEHT IIOJIOTiB. Y pe3ynbTaraX aBTOPW BiI3HAYMIH,
IO TOKa3HUKM eKCTPEeMalbHHX MepeayacHUX II0JIo-
riB (20-27 Ttwx. Bar) Oynu 3Ha4HO 301IBIICHI IS BCIiX
KJIACiB OXHPIHHs, OCOOMUBO I Kiacy oxupinus IIIb
(>50 xr/m?): xmac I (30,0-34,9 kr/m?) — 1,20 (95% JI:
1,03-1,40) ), xmac II (35,0-39,9 xr/m?) —1,39 (95% JL:
1,13-1,71), xnac Illa (40-49,9 xr/m?) — 1,52 (95% JL:
14,14-2,03) i xnac 1113b - 2,80 (95% AI: 1,31-5,98). Y pasi
00’€eIHaHHS BCIX KJIAaCiB MaTepHHCHKOTO OXKHPIHHS B OZIHY
kareropito oxupinas CIII s ekcTpeManbHUX repexdac-
HUX TonoriB craHoBmwio 1,33 (95% AI: 1,17-1,52). Pusux
3aIli3HUIMX MOJOTiB MOHOTOHHO 3pOCTaB 31 30LIBIICHHAM
kareropii IMT, ckopuroBane CIII mis Beix rpym oKUpiHHS
cranoswio 1,34 (95% M1 1,30-1,39), natimMeHIMiA 11t
I crymens — CIII=1,23 (95% AI 1,17-1,28), HaiOinpmmii
PHU3HUK eeKTy CIIOCTEPIraaucs It OKUpinus kiacy I1Ib —
CHI =2,03 (95% Al: 1,48-2,77) [36].

JKinkn 3 HaAMIPHOIO Barol Ta OKUPIHHSAM y pasi
3aIi3HIINX TIOJIOTIB MAIOTh IMiIBUINCHUN PU3UK IHAYKIIT
T10JIOTiB, 301LIBLIEHHS] TPUBAJIOCTI IIOJIOTIB, ONEPATUBHHUX
BariHanbHHX moJoriB Ta KP He3anexHo Bl IXHBOTO BIKY,
KUTBKOCTI Ta METOLY PO3POIPKEHHS ITiJ] 9ac MOIEPEIHIX
moyoriB. Ll rimore3a migTBepMKEHA B JIOCIHIIKECHHSIX
A.M. Maged et al. 3a pe3ynpraramu anamnizy Oyno Bia3Ha-
49eHo, mo piBeHs KP OyB 3HAYHO BHINM y TPYIIi 3 OXKHUPIH-
HSIM y pa3i 3aIi3HITNX TOIOTiB HOPIBHIHO 3 aHAIOTIYHUMH
6e3 oxwupinaa (26,4 mpotu 15,9%, CII=2,02 (95% MI:
1, -3,7), p=0.02). Kpim TOr0, TPHBAJIICTh A0 BariHAJbHHX
nosoriB Oyja 3HAYHO BHUIIOK B TPYIi 3 OXKUpPIiHHIM (22
npotu 19 rogun, CII=2,3 (95% 11: 0,1-4,5) P=0,01)) [37].
JaHi 1poro JOCIHIIKEHHS CIIIBHAJAlOTh 3 pe3yJbraraMu
M.F. Hassan et al.: )xiHKM 3 OXKMPIHHSAM Yy pa3i 3ali3HIINX
moyoriB Manu minsumieHi mancu KP (CII=2,24; 95% I:
1,13—4,33), gactrory HeBmamux iHmykmin (CLI=2,96; 95%
Al: 1,15-8,17), momoBkeHHS Yacy iHAYKIii A0 ITOJIOTiB
(ClI=4,57; 95% AI: 1,42—14,74), mOmOBXKEHHS TEPIIOi

(ClI=3,32; 95% Al: 1,07-9,89) ta mpyroi cramiii moso-
rie (CII=4,21; 95% AI: 1,27-13,62) i yacrory iHCTpY-
MEHTaJIBHUX MeTOMiB ponopo3pomkenns (CLI=2,97; 95%
AL 1,16-8,23) [38]. YHacrora KP 3anumianacs BHCOKOIO
1 y HepBICTOK 3 OXMPIHHAM Y pa3i 3ami3HUINX IOJIOTiB
(ClI=2,564; 95% AOI: 1,919-3,864; P<0,001) Ta Oimpmry
TPHUBAJICTh YacCy IO BariHAJBHUX IMOJOTIB, HIXK MEPBOPO-
namri 0e3 oKUpiHHA A Yac iHayKmii mojori (18 rogwx
npotu 8 roxus; P <0,001) [39].

TakuM duHOM, M Yac aHaJi3y AOCHTIIHKEHb MOXHA
BI3HAYHUTH, IO PU3UKH EKCTPEeMAalbHHX IepeqyacHHX
Ta 3ai3HIIMX IOJOTIB Yy JKIHOK 3 OXKHPIHHSIM 3pOCTa-
10Th 31 30i1bHIeHHsIM IMT. V kiHOK 3 OXKHpIHHAM Y pasi
3ali3HUIMX TOJIOTIB TOMOBXKYETHCS TPUBAIICTH TOJIOTIB,
301TBIIYEThCS PU3UK HEBIANOl iHAYKIIIi MOJOTiB, YacTOTa
BariHaJIbHUX IHCTpyMeHTaIbHUX nosoriB Ta KP, ocobnuBo
y NEpPBICTOK.

BucnoBok. Crinparounch Ha YHCENbHY KUIBKICTH Hay-
KOBHX JIOCIIDKEHb, MOXKJIUBO MTPUITY CTHTH:

1) oupiHHA y KIHOK JO BATiTHOCTI, HE3AJIEKHO Bij
crocoOy 3auarts (cmontanHe//IPT), 3HaYHO MmiABHIIyE
PU3UK BUKHUIHS Ta MOBTOPHI BTPAaTH BariTHOCTEeW. Bmco-
kuit IMT y BariTHUX 3HAYHO KOPEJIOE 3 BUIIOI0 YaCTOTOIO
MMOBTOPHMX BTPAT BariTHOCTI;

2) mokaszuuku ['TIJ] 3pocTaroTh mapajienbHO 3 MOKa3-
HUKaM¥ HAJMIpHOI Bard Ta OXKHPIHHS B MOMYJISALIT y pasi
CHOHTaHHHMX BAariTHOCTEH, OCOOJIMBO Yy pa3l OXKUpiHHS,
B nporpamax EK3 pusuk 30inblieHud y )KiHOK 3 HaaMip-
HOIO Baroro MOPiBHSHO 3 0xkupiHHAM. 30utbmenHs IMT min
Yyac BariTHOCTI He BIUTUBA€E Ha po3BuTok ['T1/I;

3) minBumenHs IMT Ta oXUpiHHS KiHOK IO BariTHOCTI
BIUIMBA€ HAa PO3BHUTOK IeCTAMIWHOI TiMEepPTEH3ii, 0COOIMBO
y ImepmoBariTHuX. HaWBUMmMN pU3WK TecTamiiHOI Timep-
Ten3ii y xiHok 3 Il crymenem oxxupinus;

4) HagMipHA Bara Ta OXKHUPiHHS JI0 BariTHOCTI Ta/abo
I'3B € Bucokum akropom pusuky I1E. ITizus I1E miniiiHo
noB’si3aHa 31 3pocranusaM IMT marepi 10 BariTHOCT;

5) y BariTHUX 3 OXHUPIHHAM TIIOJIOTH TPUBATHMYTh
JIOBIIIC, PU3UK IHIYKIi ITOJIOTIB MiABHIICHUN, 3HAYHO
3pocTae pu3MK HesamiaHoBaHoro KP y pasi akTUBHHX
TIOJIOTIB, OCOOJIMBO y NEPBICTOK;

6) PU3HKH EKCTPEMAIIbHHUX MepeIIacHUX Ta 3aIli3HUINX
TIOJIOTIB Y JKIHOK 3 OJKHPiHHSAM 3pOCTAIOTh JIIHIKHO 31 30116~
meHHsM IMT, ocobnmBo y IepBiCTOK.
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CHEHAPIH-OPIEHTOBAHE CUMYJISIINHE HABYAHHSA AK IHCTPYMEHT
ITPOBJEMHO-OPIEHTOBAHOT O IIIAXOAY 10 NIABAUIMEHHA AKOCTI
HEBIIKJJIAJIHOI JOITIOMOI'M B YKPAIHI
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B. T. Mapiuepena', T. M. Opa6ina?, O. II. PoraueBcobkuii', B. I. Boput!, M. II. IlepBak’, I. TI. Aunenxosa', FO. YO. ITeTpoBcbkuii’

CIEHAPIM-OPIEHTOBAHE CHUMYJ/ISLIMHE HABYAHHS SIK IHCTPYMEHT IPOBJEMHO-OPIEHTOBAHOI'O
MIIXOAY 10 NIIBUIIEHHS SKOCTI HEBIIKJIATHOI JOIIOMOI'! B YKPATHI

'00ecvruii Hayionanvruti meduunuil ynisepcumem, Odeca, Ykpaina

’Hayionanonuti meouunui ynisepcumem imeni O. O. Bocomonvys, Kuis, Ykpaina

V crarTi OLiHEHO BIUIMB BIIPOBAIKCHHS CLICHAPIH-OPiEHTOBAaHOTO CHMYJIALIIIHOrO HABYaHHS HA AWHAMIKY 3MiH [IOKA3HUKIB piBHS cdop-
MOBAHOCTI PO(eCiHHOT KOMITIETEHTHOCTI 3M00yBaviB OCBITH 3 HaJIaHHS HEB1IKIIAHOT JOTIOMOTH.

VY mocnimkenHi B3 yyacTs 59 3p00yBauiB OHMen, siki BuB4amu 6a30By 1 po3MUpeHy MiATPUMKY KUTTEIISIIBHOCTI 1 HaJaHHS HEBil-
KJIaHOT omoMory mi dac TpaBmu. OLiHIOBaHHS PiBHS 3HAHb, BIACHOT MPO(ECiiiHOT KOMIIETEHTHOCTI i BIEBHEHOCTI MPOBOAMIOCS I Yac
TIpe-TeCTy, OCT-TECTY OJpa3y IiciIs BUKOHAHHS CUMYJIALIHHIX CLIEHapiiB Ta MOCT-TecTy 4epe3 3 Micsri. PiBeHb yreBHEHOCTI BCixX 3100yBadiB
3a BCiMa HAaBMYKaMHM 3HAYHO BUPIC 0fpa3y Micis MpoxomkeHHs HaBdanHsA (21,8+1,33%, p<0,001), uepe3 3 micAIli 3aIMIIUBCS NPAKTHIHO HA
ToMmy x piBHi (19,14+1,54%, p<0,001). Bmwxusanus 3Hanb uepe3 3 micsui craHoBuio 18,8 +1,71%. Taka MeTonuka HaBYaHHS € BUCOKOC(EK-
THBHOIO Ta Ma€ OyTH BIPOBaKeHA y MPOIIEC ITiIBUMICHHS KBaNi(iKallii MeMIHOTO epCOHATY 3a UL ITi/IBUIIEHHS SKOCTI HaIaHHS MEIUIHOT
JOTIOMOTH.

KurouoBi ciioBa: cuenapiif-opieHTOBaHE CHUMyISLilHE HaBYaHHS, NPOOJIEMHO-OPIEHTOBAHE HABYAHHS, BUCOKOPCATICTUYHE KIIHIUHE
MOJICITIOBaHHS, IpodeciiiHa KOMITIETEHTHICTB JIIKapiB, HEBIIKIIAHI CTAHU, M SIKi HABHYKH.

UDC 616-083.98:378.147

V. H. Marichereda, T. M. Orabina, O. P. Rogachevskyi, V. I. Borshch, M. P. Pervak, I. P. Annienkova, Yu. Yu. Petrovskyi

SCENARIO-BASED SIMULATION LEARNING AS A TOOL OF A PROBLEM-BASED APPROACH TO
IMPROVING THE QUALITY OF EMERGENCY CARE IN UKRAINE

!Odesa National Medical University, Odesa, Ukraine

’Bogomolets National Medical University, Kyiv, Ukraine

The paper defines the role of scenario-based simulation learning as one of the key tools of a problem-based approach in forming future
doctors’ clinical competence, professional confidence, and practical skills in emergency care.

The study aims to assess the impact of the introduction of scenario-based simulation learning on the dynamics of changes in the indicators
of the formation of professional competence of students in emergency care.

Materials and methods. Methods. Descriptive, comparative study, questionnaires, and statistical analysis. Design. The study was
carried out between May and June 2023 using emergency simulation situations. 59 sixth-year students of ONMedU took part in the study.
Questionnaires and objective assessment criteria were employed to gather information about the participants’ performance in the simulation.
Pre-test, post-test right after the simulation, and post-test three months later were used to assess confidence in performing certain medical
operations. The answers were then graded using a pre-made mark sheet.

Results. Following the simulation, the student’s confidence in all the assessed skills increased significantly, and that rise persisted for
three months. The level of confidence of all students for all assessed skills increased significantly immediately after the training (21.8 +£1.33%,
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p<0.001), after 3 months it remained almost at the same level (19.14+1.54%, p< 0.001). The survival rate of knowledge after 3 months was

18.8+1.71%.

Conclusion. The obtained outcomes demonstrate the value of the relevant teaching strategy and its efficiency for Ukrainian higher
medical education. It highlights that further study is required to determine the best way to include simulation scenarios in the teaching and

learning process.

Key words: scenario-based learning, problem-based learning, highly realistic clinical modeling, professional competence of doctors,

medical emergencies, soft skills.

Beryn. Y BchoMy CBITI cTae aenaii Oibie 3arpo3 oes-
el Ta 370poB’I0 HaceleHHs. BilickkoBi arpecii pociid-
cbKoi (heniepanii Ta IHIIMX TEPOPUCTUYHUX KpaiH, riOpuaHi
KOH(DITIKTH Ta KOHQIIKTH «Cipoi 30HW», 030pO€EHI TPYyIIH,
HEMIIKOHTPOJBHI BIIAi MICISA Ta PETiOHU, emifeMii, MOX-
JUBa HeBigoMa Hebesmeka «XBopoOu X» € YNHHUKAMH, [0
NOCWIIOIOTh PU3MKH BHHUKHEHHS Ba)XKKUX IOpPaHEHb Ta
IHIINX HEBIAKIATHUX CHUTYalid, MiABHUITYIOUH iX 4acTOTY
Ta BaXKicTh. LIi 3pocTarodi 3arpo3u 3HaAYHO 301IBIIYIOTH
KUTBKICTh BUITAKIB HEBIAKIAAHUX cTaHiB. Lle mpu3BoauThH
JI0 CYTTEBOTO 301IIBILICHHS PIBHS 3aXBOPIOBAHOCTI i PiBHS
CMEPTHOCTI cepell HaiOUIbII ypa3IuBUX IPyIl HACEJIEHHS,
[0 MOXHa 3amo0irtu. 3 iHmOro OOKy, KiJIBbKICTh OCIO,
CIIPOMOKHHX HaJaTH eKCTPEHY MEIMUHY a0o0 MeplIy JioMe-
JMYHY JOTIOMOTY BYAacHO, Ta iXHs npodeciiina kBamidika-
Lisl 3QJIMIIAIOTBECS Ha HelocTaTHboMY piBHi. Lle mpu3Bo-
IIMTH JI0 3aTATYBaHHS 4acy Ta 3AeOUIBIIOro J0 BTpadyaHHs
MOXXJIUBOCTI BPSITYBaTH [OCTPAXKIAJIOTO.

Tomy edexTrBHE OmaHyBaHHS JIKApSMH 3aXOIB Iep-
ol MEAWYHOI Ta HEBIAKIAIHOI IOIMOMOTH CTa€ OIHUM
3 HaBaXJIMBIIINX 3aBAaHb CbOrofeHHA. [IpoTe HaBuaHHA
HaJlaHHSl MEIUYHOI JOTIOMOTH Y pa3i HEeBIJKJIAJHUX CTa-
HIB y peaJbHHUX TMAalli€HTIB Y PealbHOMY >KUTTI € Tpak-
THUYHO YHEMOXIIMBIICHUM 4epe3 eTU4HI MipKyBaHHS, 3Ha-
YHi 0OMEKEHHS MOXKIIMBOCTI OCTYMY 3700yBa4iB BHIIOT
MEJIMYHOI OCBITH JIO MAIi€HTIB 3 HEBIIKIaJHIMHI CTaHAMH
y 3B’S13Ky 3 BUCOKMMH PHU3WKaMHM TMOTEHIIHHMX HACIIAKIB
JUIA 370pPOB’Sl Ta JKUTTS TAallieHTiB. HeBimkimamHi cTaHU
Yy pealbHOMY JKHTTI MOXYTh MaTH HerependadyBaHi
Haciigku. KpiM Toro, 3aTprMKa y HaJaHHI MEIUIHOI IOTIO-
MOTH Ma€ KpUTHYHE 3HAUCHHS JUTs 30epeKeHHs KUTTS eKC-
TpeHHX TaIieHTiB. B ymoBax medinnty BrcokokBamidiko-
BaHUX MEANYHMX KaJpiB, AKi HAZAIOTh MEPIIy MEJUYHY Ta
HEBIJIKJIaIHy JIOTIOMOTY B €KCTPEMaJIbHUX CUTYALisX, KOJIH
CIIOCTEpIraeThCsl BUCOKWII CTYIIHb IEPEeBaHTAKCHHS Ha
CUCTEMY HaJ[aHHS HEBIJKJIAIHOT JOIIOMOTH, € HEOOX1THUM
3aJy4eHHs JIiKapiB-IHTEpHIB Ta 3100yBa4iB BUIIOT MUY~
HO1 OCBITH. AJe KOJIM HIETHCS PO BUKOPHCTaHHS HaOyTHX
3HaHb Ta BMiHb, MallOyTHI JIKapi MOXYTb HE BIOpPATHUCS
3 MOMOJAHHSM IIMX KPH30BHUX CTaHIB, YHACHiIOK medi-
LUTY IOCBiTy Ta HE TOCUTH c()OPMOBAHOI KOMIIETCHTHOCTI
3 HAJaHHS €KCTPEHOI Ta HeBIAKIIAJTHOI JOITOMOTH.

OpHuM 3 Halle(eKTHBHININX y BCHOMY CBITi MUISAXiB
BHpiIeHHS pobiaeMu GopMyBaHHA TPOPECiHHNX KOMIIe-
TEHTHOCTEH Yy MailOyTHIX JIiKapiB 3 HaJaHHS BUCOKOSIKiCHOT
HEBIJKJIaAHOT JOTIOMOTH, & TaKOX OJHHM 3 IHCTPYMEHTIB
MiABUIICHHS KBami(ikaiii MEIUYHOTO TIEPCOHANTY € BIIPO-
Ba/UKEHHS B OCBITHIH MpOLIEC PI3HOMAHITHUX TEXHOJOT1H
CUMYJIALIITHOTO HaBYaHHSI.

VY miif crarTi AOCHiKEHO POJb BUKOPHUCTAHHS CIEHa-
Ppiif-Opi€HTOBaHOTO CHUMYJISILIHHOTO HAaBYaHHS SIK 1HCTPY-
MEHTY TpPOOIEMHO-OPIEHTOBAHOTO MIAXOAY Y IiATOTOBII
MaHOyTHIX MEIWYHUX KaJpiB, MPOaHAII30BaHUN BILIUB
i€l OCBITHBOI TEXHOJNOTIi Ha AWHAMIKY 3MiH ITOKa3HUKIB
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piBHA mnpodeciiiHol KOMIEeTeHTHOCTI MaiOyTHIX JiKapiB
3 HaJIaHHS SIKICHOT MEJMYHOI JTOTIOMOTH €KCTPEHHUM TIalli-
€HTaM.

Mera apociaimkeHHss. METOIO IIbOTO IOCIIIKEHHS
€ OLIIHKA BIUIMBY BIIPOBA/UKEHHS CLIEHAPIH-OPi€HTOBAHOTO
CUMYILIIIIHHOTO HaBYaHHSA Ha NUHAMIKY 3MiH ITOKa3HUKIB
piBHSA chOpMOBAHOCTI MpO(eciitHOi KOMIIETEHTHOCTI 3110-
OyBaviB BHIIIOI MEAWYHOI OCBITH 3 HaJlaHHS HEBiAKIATHOT
JIOTIOMOTH.

Hamu cdopmynboBaHO Taky rimore3y AOCIiIKESHHS:
BIIPOBAPKCHHS TEXHOJIOTIi ClIeHapili-Opi€HTOBAHOTO CUMY-
JSIIIHHOTO HABYAHHS y MPAKTUYHI 3aHATTS 3 KIIHIYHHX
JUCLUILUIIH OO0 HaJaHHSA EKCTPEHOI MeTUYHOl omo-
MOTH i3 BUKOPHUCTAHHSIM BHCOKOPEATICTHYHUX MaHEKCHIB
CHpHsie€ IiJIBUILEHHIO piBHS copmoBaHOCTI npodeciiiHol
KOMITETEHTHOCTI Ta «M’SKHX HaBUYOK» 37100yBauiB BUIIOT
MEIMYHOI OCBITH 3 HaJaHHSA EKCTPEHOI MEAWYHOI JOIO-
MOTH.

Marepiasm i meroam gociimkenHsi. JocmimkeHHS
Oyno mpoBeneHo Kadeaporo CHUMYILIAHIX MEIMIHIX
TexHonoriii OmechbKoro HarioHaJIbHOTO MEIUYHOTO YHi-
BEpCUTETy Yy mepiox 3 TpaBHs 1o uepBeHb 2023 poky
3 BHUKOPHUCTAHHSM TEXHOJOTII CIICHAPIi-OPIEHTOBAHOTO
CUMYJIALIIHHOTO HaBuaHHs. TexHousoriss mnepenbavyana
3aCTOCYBaHHS ClIEHapiiB HEBIJK/IAJAHUX CTaHiB, po3po0iie-
HUX Ha OCHOBI BHCOKOPEAJIICTUYHOIO KIIHIYHOTO MOjie-
moBanHs (high-fidelity clinical simulation). Cumynsmiiiai
CIICHapil OXOILTIOBAJIM OCHOBHI TEMH TPEHIHTIB 3 0a30BO1
MiATPUMKH XKUTTeNisubHOCTI (BLS), posmmpenoi cepriieBo-
CYIWHHOI MATPUMKH KuTTeAisubHOCTI (ACLS) 1 HaganHs
HEBIAKIIATHOT TOTIOMOTH i1 9ac TPAaBMH.

[TpakTu4HI 3aHATTS NPOBOAMWINCH Y MAIHX IpyHax AjIs
3100yBa4iB OCBIiTH 6 Kypcy B Mexax Temu «HesimkmamHi
cranu y nopocnux. CrieHapHe HaB4aHHs» HUKIy «Cumy-
JSIiHA MeAULMHAY» O00CAroM & aKaJeMIYHMX TOIUH.
VY nociipkeHHi Opanu yuacts 59 3100yBadiB 3 TPHOX TPyIl
pisHuX dakynabTeTiB (MeauyHoro dakynerery 1, menuy-
HOTO (aKyyIbTeTy 2, MKHApOIHOTO (aKyIbTETy Crelialb-
HocTi «MenuimHa»). Yci 3aHATTS NPOBOIMIIMCS OJHUM
1 THM caMUM BHKJIQJIaueM.

[Mepemik creHapiiB OyB OJHAKOBHUM I BCiX TPHOX
rpyn. Ile Oynu crenapii 3a Temamu: QiOpHIALisS MUTY-
HoukiB (VF), mmynoukoBa Taxikapais (VT), 6e3myns-
coBa enekrpuuHa akTuBHiCTH (PEA), acucromis, ana-
¢biTakTHYHUA 10K, ToiiTpaBMa (3a cmeHapiem J[TII
Mali€HT MaB MEePeoM CTErHa, MOIIKOPKEHHS CeJIe31HKH
Ta THEBMOTOPAKC).

KoxeH crienapiii 0yB CTpyKTYpOBaHHIA, a MOZICITIOBAHHS
BiOyBaJOCs Ha MiJACTaBi KIIHIYHUX BUMIANKIB, SKi MaJd
MICIIe y peaibHild MeauuHil npakTuii. KokxeH KIiHIYHAN
BUIIAJIOK SIBJISIB COOOI0 OCHOBHY NpO0OJeMy, Ha BUPIIICHHI
sikoi ¥ OymyBaBcst OCBiTHIM mporiec. Takuii minxin, Ha Bif-
MIHY BiJl TpOOIEMHO-OPiI€EHTOBAHOTO HABYAHHSI, O3BOJISE
3100yBadaM yZOCKOHATIOBATH BMiHHS T'HYYKO 3aCTOCOBY-
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BaTH 1 nepe0ayaTy po3BUTOK KIIIHIYHOT CUTYyalii 3aJ1e)KHO
BiJI IPUIHATOTO PillleHHs] Ta THYYKO 3aCTOCOBYBaTH HaOyTi
3HaHHS Ta HABWYKH B MIHJIMBUX KJIIHIYHMX YMOBaX.

Buknaganus BinOyBaysiocs 3a MOmU(iKOBaHHM METO-
JIOM «MaJiux Trpym» [9]: 3 rpynu 3100yBadiB BUOMpanucs
4-5 oci0, sIKi IPOXOAWNIN CLEHApiH, 1HIIa YacTHHA IPYIH
criocTepirana 3a TPaHCIAII€I0 Ha MOHITOpaX B iHIIIH KiM-
Hari. [licis 3akiHYeHHS CICHAPil0 MPOBOIWMBCS CITLTHHHUN
neOpudiHT, y SKOMY CIIOCTepiradi BUCTYIANH K EKCIEPTH.
[Ticng mporo HACTyMHA Majia Tpyma 3100yBadiB MPOXOIIIIa
iHmMi cueHapiit. 3mo0yBadi He 3HAIU iarHO3Y Ta 3MICTY
CIICHApIIO TIepe]T MOYaTKOM TPEHIHTY. MoepyBain 1 Kepy-
BaJIM CIICHAPIsIMK BUKJIaa4l KaQeapu.

CumynsnidHi creHapii nependadanyd HaJaHHSA JOTO-
MOTH y BiJTUUIEHHI HEBIJKJIQJHOI JOIIOMOTH 200 Ha MiCIii
roAii, mpu oMy 3100yBayi OBUHHI Oy/H MpAIIOBATH SIK
KOMaH/Ia Ta HeraliHO Ha/laBaTH OyIb-sIKY PSITYBaJIbHY JIOIO-
MOTY, SIKy BOHHM BBaXaJIM 3a HEOOXiqHy. 3100yBadi 1eMOH-
CTPYBAJIU Ta BiIPaLbOBYBAJIHN K OKPeMi MPAKTUYHI HABH-
YKH (TIEPBUHHUNA OIVIAJ XBOPOTO 3 HEBIJKIAJHAM CTaHOM,
BCTAHOBJICHHSI BEHO3HOTO KareTepa Ta BHYTPIIIHHOBEHHE
BBEJCHHS PEYOBWH, peecTpamis Ta iHTepmpetamis EKT,
OIIiHKa MTOKAa3HUKIB BiTadbHUX (DYHKIIN, TPOBEIEHHS Cep-
[IEBO-JIETeHEBO1 peaHimariii, podora 3 aediOpuaITOpOM,
3yNUHKA 30BHIIIHBOT KPOBOTEU1, HaJJAaHHS JOIOMOTH Y pasi
anaginakcii, BCTAHOBJICHHsI CEYOBOTO KareTepa Ta iHIII),
TakK i 3aranpHi npodeciiiHi HaBUYKK (KIIHIYHE MUCIICHHS,
THYYKe BOJIOJIHHS 3HAHHIMH III0/10 HaJJaHHS HEB1IKIaJHOT
JIOTIOMOTH y KOXKHIH OKpeMii cuTyanii, apmakorepamnii
HEBIJKJIaHUX CTaHIB), a TAKOX TaKi «M’sIKi» HABUYKH, SIK
npodeciiiHa BIIEBHEHICTb, 3[aTHICTh MIBUAKO KOHIICHTPY-
BaTHCh Ha MPoOIeMi, IBUIKICTh PEaKIlii Ha 3MiHU y CTaHi
marfieara, podora B KOMaH[i, BMiHHS OpaTH BiAIOBimaIb-
HICTH Ha cebe, migepchki sikocTi. KokeH 3m00yBad Opas
Y9acTh Y IPOXO/DKEHHI IeKITBKOX CIIEHAPIiB, Mg Yac SKUX
BiH MMOBHHEH OYyB BH3HAYUTH HEOOXIAHICTH Ta e(EKTHB-
HICTB JIIKYBJILHHX Ta peaHimaliitnux 3axonis. [Ipu npomy
KOXKeH 37100yBad MisiB y BIAMOBIJHOCTI 0 PO, sika HOMY
Oyna mpu3HauYeHa BHKJIaJga4yeM, 30Kpema, Jikap Opuramu
eKCTPEHOI Ta HEBIIKIAIHOI JONOMOIH, JIKap aHecTe3io-
JIOT-peaHiMaTojIor, MeIUYHa CecTpa, aHEeCTE3UCT TOLIO.
[lix wac nebpudinry posmismanucs He JHMIIE MUTAHHS
0e3n0cepeIHbO HEBIKIagHOI TOIOMOTH, a i KOMaHJIHA
pobora.

Le nmocmimkeHHs OyI0 TPOBENEHO BIATIOBIAHO [0
npuniuniB Konekcy ermku BceecBiTHROI MeanmdHOI aco-
miamii ([enbcincbka mexnapartis). JlocmimkeHHsT cXBa-
neHo komiciero 3 6ioetukn OHMenV (ITporokon Ne 4 Bin
06.06.2022 poky).

Meronnka ekcnepruMeHTy Oa3yBajiacs Ha JIOHTITION-
HOMY MeToai oprasizauii pociimkeHHS. CyTHICTh L[LOTO
METO/y TOJIATalIa y CIIOCTEPEKEHHI 3a 00’ €KTOM JOCIHi-
JUKEHHS! TIPOTSATOM IIEBHOTO 4acy i CHCTEMaTHYHUX 3pi3ax
3a meit nepion. 3a pe3yabTaraMu JTOCIIUKEHHS aHallizyBa-
JIach JIWHAMIKa 3MIiHM MMOKa3HUKIB €()eKTHBHOCTI BIPOBA-
JUKEHHS B OCBITHIH IpoIiec clieHapiii-opi€HTOBAaHOTO CHUMY-
JSIIIHOTO HAaBYaHHA, a caMe: PiBeHb TCOPSTUYHHX 3HAHD,
piBeHB C(HOPMOBAHOCTI IPAKTUIHUX HABUYOK i piBEHB IIPO-
(heciifHOT BIIEBHEHOCTI.

Tect MicTHIM NUTaHHS Ha NEPEBIPKY 3HAHb ILOAO
eTioNorii, maroreHesy, KIiHIYHOI KAPTUHH Ta aJITOPUTMIB
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HOBI METOROW TA TEXHOJIOT'II

HaJlaHHS JIOTIOMOTH Y pa3i HEeBIJK/IaJHUX CTaHIB, a TaKOX
aHKeTy JUIsl OLIHKH 3100yBaueM CBO€T mpodeciiiHoi KoM-
METEHTHOCTI Ta pPIBHS BIIEBHEHOCTI Y BJACHIM KoMile-
TEHTHOCTI IIO/I0 HaJlaHHs HeBiIKIagHoi nonomoru. Kpim
TOTO, MOCT-TECT, SIKMH MPOBOAMBCS 4epe3 3 Micsii Mmicis
HaBYaHHs, KPiM BHUIICHABECHUX IHTaHb, IOAATKOBO Mic-
THB OIHTYBAJbHHK IOJI0 BIUIUBY CLIEHAPIH-OPi€HTOBAHOTO
CUMYILIIIIHHOTO HaBYaHHA Ha 3MiHY HpoQeciifHOI moBe-
IHKH TiCTIS IPOXOIKEHHS HaBUAHHS.

BuMiproBaHHS TOKa3HUKIB PiBHS TEOPETHYHUX 3HAHD
3IACHIOBAIOCH IIJISIXOM TECTyBaHHs. TeCTyBaHHSA BKIIIO-
4aso y cede 30 nuTaHsb, MOAIJICHUX Ha 5 OJIOKIB 10 6 TUTaHb
BIJIMIOBITHO 110 JOCII/DKYBaHOT HaBHYKW. Pe3ysibrard He
OTOJIOLTYBAJIUCS Y4aCHUKAM JOCIIIKSHHS JJIsl SMEHIIICHHS
BIUIUBY edekTy mam’siti [16].

3n00yBayaM JI0aTKOBO OyJIO 3arlpOIIOHOBAHO OIHUTY-
BaHHA y BUDIsAAl 10 3anmuTaHp IIOAO BIIEBHEHOCTI y CBOIX
npodeciiiHuX 3HaHHIX. 32 JOMOMOTOIO MOTIEPETHBO CTBO-
PEHOTO OLIIHOYHOTO JINCTa OYII0 IPOaHATiI30BaHO, SIK BIAIIO-
BiJli 3MiHIOBAJIMICSA MiJK CECisIMH OITUTYBaHb. PiBeHb pode-
CIffHOI BIIEBHEHOCTI BH3HAYaBCS METONOM CyO’€KTHBHOTO
OIIIHIOBAaHHS 3a oroMororo mkanu Jlikepra Bix 0 — abco-
JIOTHO He BHeBHEHWH 10 10 — aOCONIOTHO BIEBHEHHMH.
[Ticna voro mani mepeBomwiucs y mkary 0-100% s
OubIn 3pydHOi iHTEprperanii pe3ynbrariB. OI[iHIOBaHHS
MPOBOJIMIIOCS TPHUYl Il KO)KHOTO Yy4YacHUKA TPEHIHTY:
(1) mpe-tecr, (2) mocT-Tect oapasy Hicisi BAKOHAHHS CUMY-
JSILiHHUX cueHapiiB Ta (3) mocr-tect yepes 3 micsi.

ITix yac TPOXOIKEHHS CIEHApII0 OLIHIOBAHHS 3710-
OyBaua TPOBOAMIIOCS 32 CTAaHIAPTH30BAHUM YEK-JTHCTOM
y BIZCOTKAaxX BiJ MaKCHMaJbHO MOXIHBOro Oamy. Kpim
TOTO, YEK-JIUCT JO3BOJSAB OKPEMO OILIHHUTH 3a JBOOAJb-
HO¥O IIKAJIOO MIBUIKICTh PUHHATTS BiAIOBITHUX PillICHB,
CBOEYACHICTh HAJAaHHS JOINOMOTH, BMIHHS IIPaIfOBATH
y KOMaH/li, HasIBHICTb JIiIepCchKuX sikocTel (1 — HasBHICTH
HaBUYKH, 0 — BIACYTHICTB).

Jlist aHasi3y OTpMMAaHUX pe3yibTaTiB OyJI0 3aCTOCOBAHO
napuuii kputepiii CreromenTa. J[Js1 OIMIHKHM 3HAYYMIOCTI
BIZIXMJICHHSI PO3IOIITY BiJl HOPMalbHOTO BHKOPHCTOBY-
BaBcs Tect llamipo-Binka. YV pasi BinxuieHHs qucnepcii
PI3HMII OKA3HUKIB, 10 OPIBHIOIOTHCS BiJi HOPMaIBHOTO
posmoaniay 3amicTh Kputepito CThIOZEHTa, BUKOPHCTOBY-
BaBCsl HelapaMeTpUYHHUN KpuTepiii Binmkokcona. Pesymb-
TaTH BimoOpaXkamcs 3a IOMOMOTOK OMHCOBUX JIOCIHi-
IUKEHB, IpH IIboMy Kputepiit CteiomenTa < 0,05 BBakaBcs
CTaTUCTUYHO 3HAYYIIMM. Y Pa3i BUKJIAICHHS Pe3yJbTaTiB
JIOCIIDKEHHS I BiIOOpaKeHHS IHCIEPCii OTpUMaHHX
PE3yNbTaTiB  BUKOPHCTOBYBAJach IOXWOKAa BHU3HAYECHHST
CepenHbOro.

Pesyabratu pociaimxenns. B Opecbkomy Hario-
HAJIbHOMY MEIUYHOMY YHIBEPCHUTETI BIIPOBAKEHHSIM,
aJIanTaliclo Ta yI0CKOHAJICHHSIM CHUMYJISALIHHAX METOIUK
3aliMaeTbCsl Kadeapa CUMYISIIIIHHUX MEIUYHUX TEXHOJIO-
riit. JlocBin kadeapu 03BOJISE CTBEPIKYBATH, IO OJHIEIO
3 HAfKpaIInuX METOAUK 1JIst HAOYTTS HABUYOK HAaJIaHH eKC-
TPEHOI Ta HEBIIKIAJHOT MEIMYHOI TOIIOMOTH € CLeHapiii-
Opi€HTOBaHE CHMYJLUALifHE HaBYaHHS 3 BHKOPHUCTAHHSIM
BHCOKOpEaTiCTHIHUX MaHEeKeHiB (Ha Kadenpi BUKOPHCTO-
BYIOTHCSI MOOIJIbHI AWCTAHIIIMHI MaHEKCHH Talli€eHTa THITY
HAL® xomnanii GAUMARD, CIIIA), siki MOXXYTb BiITBO-
proBaTH OLIBLIICT (Bi310JOTTYHUX PEaKIii )KUBOT JIFOIMHH.
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HOBI METOOWM TA TEXHOJIOT'II

ToMy Taki CUMYJISTOPH € aJCKBaTHOIO 3aMiHOIO PeaabHUM
narfieHTaM, CTBOPIOIOYH OC3IICYHE Ta PEryIbOBAaHE OCBITHE
cepenoBuILe IS BiANPAIIOBAHHS HABUYOK HEBiTKIATHOL
JIONIOMOT Y Ta Ha0yTTs TOJAATKOBHX «M’SIKHX» HABUYOK (s0ft
skills), sIKi € He MEHII BaYKJIIMBHMH, HiX IpodeciiiHi HaBu-
YKH, JUIs HaJaHHs BUCOKOSIKICHOT HEBi/IKJIaJHOT JOTIOMOTH.

Juiss HalOUTBIIOTO HAONMKEHHSI OCBITHBOTO Cepel-
OBWINIA JI0 peallbHUX yMOB mpodeciiHoi MisUTBHOCTI Ta
MiIBUIIEHHS €(EKTHBHOCTI OIAHYyBaHHSA Ta BIOCKOHA-
JIEHHS PI3HOMaHITHUX MPO(eciHHuX Ta «M’TKUX» HABUIOK
3 HEBIJKJIAHOT JOTIOMOTH, 30KpeMa podeciiiHoi BIieBHe-
HOCTI, IIBUKOCTI MPHAHATTS pillieHb, e(hEeKTUBHOI poOOTH
y MYJABTHIUCUUILTIHAPHIN KoMaHIi Ha kadeapi cumys-
LIHUX MEINYHUX TEXHOJIOT1H BUKOPHCTOBYIOTHCS TEXHO-
JIOTI1 CIICHAPIH-OPIEHTOBAHOTO CHUMYJIAIIITHOTO HABYAHHS.
VYei creHapii, siki po3poOJyieHI Ta BUKOPHCTOBYIOTHCS Ha
Kadenpi B OCBITHROMY ITPOIIEC, MAIOTh CBOIM MiATPYHTSIM
peaibHi icTopii XBopoOu.

[lepm HiXX mepedTH N0 BiANpAIFOBAHHSA MPOICIYPH
HAJaHHS HEBIAKIATHOI MEIWYHOI IOMOMOTH Ha peajb-
HUX TaNi€HTax, 3000yBavi OCBITH ONAHOBYIOTh MPAaKTHIHI
HAaBUYKH y O€3MeYHNX, KOHTPOIHOBAHUX 1 CHMYIhOBAHHIX
yMoBax IpodeciitHoi aisutbHOCTi. He cTBOproroun 3arposu
peaNbHUM Talli€eHTaM, YCIIIIHe Oaratopa3oBe IPOXO-
JUKEHHSI TaKMX CLIEHapiiB CTBOPIOE Yy 3700yBadiB OCBITH
JIOCTaTHIN PiBEHb KOMIICTCHTHOCTI 3 MEHEIKMEHTY HEBIJI-
KJIaTHUX CTaHIB Ta CIPHsIE€ PO3BUTKY NpodeciiiHol BrieBHE-
HOCTI 1 JJOCKOHAJIOTO 3HAHHS MPOTOKONIB 3 HEBIIKIATHOT
nonomoru [1; 2]. Lle nonomarae 3po3ymiTi TMHAMiKy po3-
BUTKY HEBI/IKJIaJTHOTO CTaHy, HABINTHCS €()EKTUBHO 3aCTO-
COBYBATH HaOyTi TEOPETHYHI 3HAHHSA B YMOBaX PEalbHUX
CUTyaniil, chopMyBaTl HABUIKY TEPMIHOBOTO aJeKBaTHOTO
pearyBaHHS Ha IIBHIKI 3MiHH CTaHy €KCTPEHOTO MAIli€HTa,
a TaKOX JTO3BOJISIE TOKPAIIUTH CBOI KOMYHIKaTUBHI HaBH-
YKHU Ta HABHYKU POOOTH Y MYJIBTHINCIUILTIHAPHIA KOMaH i
[2]. KpiMm TorO, Y IIpOI1Ieci BiAmpalfoBaHHs HABHYOK HEBI-
KJIaTHOT TOTIOMOT' M 3aITPOBAKEHO cecil 1e0puiHTiB micis
npoxomkeHHs cueHapiiB. Lle no3Boisie mpoananizyBaTu
MIPaBUIIbHICTh BUKOHAHHS JITOPUTMY HaJIaHHS JIOTIOMOTH
y KOHKPETHOMY €KCTPEHOMY BHIAJIKY, CTYITiHb BOJIOAIHHS
OKpeMUMH 37100yBadyaMH OKpPEeMHMH HaBHYKaMH (TIpode-
CITHUMHM Ta «M’SIKUMI), IOMHUJIKH, sIKi Oy 3po0IieHi mij
4yac HaJaHHS JOIIOMOTH, a TaKOX II¢ Ja€ KOHCTPYKTHBHUHN
3BOPOTHHH 3B’S30K BiJl 3700yBaviB, MMOKPALTYIOYH JTOCBIT
HaB4YaHHS [3-5].

Cuenapiii-opieHTOBaHE CHUMYJISAIiHE HaBYAHHS ITOBH-
HHO OyTH IIMPOKO IMIUIEMEHTOBaHE B OCBITHIA mporec
3 MIATOTOBKH Ta MiABUINECHHS KBamidikamii MeIuuHuX
KaJIpiB 1 aKTMBHO BUKOPHCTOBYBATHCS IiJl 4Yac BHKJIa-
JAHHS YCIX KIIHIYHUX TUCIMILIIH, HAcaMIIepe ] 3 HaJaHHs
eKCTpeHoi MeauyHol pormoMoru. Takuil miaxin mae cratu
HEBiJI’EMHOIO0 YaCTHHOIO MEJUYHOI OCBITH Ta Oe3nepeps-
HOTO MpoQeciiHOro pPO3BUTKY, OCKIIBKHM Ja€ 3700yBa-
YaM OCBITH MOMJIMBICTH HEOJHOPA30BO IPAKTHUKYBAaTH
1 yIOCKOHAJIOBATH CBOO POQECiiiHy KOMIETEHTHICTE 0e3
OyIb-SKAX PU3MKIB I MAIEHTIB [6—8].

3acTocyBaHHS CIICHAPIH-OPIEHTOBAHOTO CHUMYIIALIH-
HOTO HaBYAaHHS B OCBITHBOMY ITPOIIEC] IPYHTY€ETHCS HACaM-
repez Ha KOMIIETeHTHICHOMY ITiIXO1 10 OpTaHi3allii OCBIT-
HBOTO TpoIiecy. Mu noTpumyemocs Toduku 30py H. Bibika,
KM BBaXKa€, 1[0 KOMIICTCHTHICHUN MiAX11 «OPIEHTYEThCS

Ha KIHIIEBUI pe3ysibTaT OCBITHHOTO MpOLIECY Ta CHps-
MOBYETbCS Ha (POpMyBaHHS y BHIIYCKHHKa TOTOBHOCTI
e(eKTUBHO OpraHi30BYyBaTH BHYTpIIIHI (3HAHHS, BMiHHS,
IIHHOCTI, ICHXOJIOTIYHI 0COOIIMBOCTI) Ta 30BHIMIHI (1H(OP-
ManiiHi, JIOACHKI, MaTepialibHi) PecypcH Al TOCATHEHHS
moctaBieHol metu» [11]. Peamizamis KOMIIETEHTHiICHOTO
miaXomy Tnependadae CHPSIMOBAHICTE OCBITHBOTO IIPO-
necy Ha (OpMyBaHHS i PO3BUTOK 3arajbHUX Ta CIICHiallb-
HUX (axoBUX KOMIIETEHTHOCTEH, 3IaTHOCTI aBTOHOMHO
po3B’sa3yBatu mpodeciiiHi mpobiemMu pi3HOI CKIaTHOCTI Ha
MiATPYHTI OTTAaHOBaHUX 3HAHB, YMiHb T4 HABUYOK, BITACHOTO
JIOCBITy MiSTIBHOCTI Ta €MOIIITHOTO CTABJICHHS, PO3IIISIaTH
MEPEIIKO SIK CTUMYJI JIO TIOJIAJIBIIOTO PO3BUTKY.

KoMmeTeHTHICHMH MiAXiJA OpraHi4HO ITOEJHYETHCS
1 JIONOBHIOETHCS IHIIMMH METOJOJIOTIYHUMHU MiIXOAaMU:
AHTPOIOCOLIAIbHUM, OCOOUCTICHO OpPIEHTOBAHUM, JisUTb-
HICHUM TOIIO.

AmnTponoconianbHui (Bl Tpem. antropos — JIIOIMHA
1 1mar. socialis — CyCIUTBHIIA) ITiXiJ IPYHTY€ETHCS HA BH3HA-
HHI TIPIOPUTETY JIOOWHU SIK OCOOWCTOCTI Ta OCHOBHOI
MPOXyKTHBHOI cuim cycmiiberBa [12]. ToOTo 3 mo3mmiit
AHTPOIIOCOLIATBHOTO MiIX0Ay TmpodeciiiHa MiAroTOBKa
MaiOyTHIX JikapiB Mae cupusaTH (HopMyBaHHIO iXHBOT
MOTHBAIIIHOT chepu Ta 3a0e3MedyBaTH Y3TOMKCHHS TXHIX
BJIACHMX I[1JIEil 3 OCBITHIMH LIJISIMH.

Peanizaiiiss 0COOMCTICHO OpIEHTOBAHOTO Ta IisUTBHIC-
HUX TIIXO/IB Mepeadadae B3aéEMHY 3yMOBJICHICTh CTaHOB-
JICHHS JIsUTBHOCTI W OCOOMCTOCTI B OCBITHBOMY IPOILIECI
gepe3 HOro OCOOMCTICHWM 1 MisSUTBHICHUHA acriekTH. Buko-
PHCTaHHS IIMX MIAXOiB 3a0e3nedye BU3HAYCHHS KOXHUM
3100yBaueM OCBITH BIIACHOTO CTHJIIO HAaBYaHHS, IPE3CHTA-
il TOCATHYTHX PE3yJbTATIB, OI[IHIOBAHHS Ta CaMOOIIiHIO-
BaHHS BJIACHOTO TOTEHIiAy y MaiOyTHIH mpodeciiHii
IiSUTBHOCTI, (hopMyBaHHS JJEpChKUX SKOCTEH Ta 31aT-
HOCTI TIpaIlfoBaTH B KOMaHII.

CueHapiii-opieHTOBaHE  CHMYJ/DIIIHHE  HaBYaHHS
MICTHTh Yy €001 eJeMEHTH NpOOIeMHO-OPIEHTOBAHOTO
HABYAHHS, CUTYAI[ITHOr0, KOHTEKCTHOTO Ta CHMYJISIIiii-
Horo HaB4aHHA. CyTHICTh IPOOJIEMHOTO HAaBYaHHS ITOJISITAE
Y CTBOPEHHI B OCBITHbOMY IIPOLIECi TPOOIEMHHX CHTYaIliH,
3 SKMX 37100yBadi MalOTh BHPI3HUTH Ta BUPIIINTH BiJIIO-
BimHI mpoOnemu. CwuryariiiHe HaB4aHHS € DPI3HOBHIOM
NpOOIEMHO-OPIEHTOBAHOTO HABYAaHHS Ta IPYHTYEThCS Ha
aHami3i 1 po3B’s3aHHI 3400yBadaMH IIMPOKOTO CIEKTpa
CUTYyalil (CHTyalliifHAX 3aBIaHBb), SIKi MaJIi MICIIe B peab-
Hilt mpodeciifHiil TITHPHOCTI, IO Ja€ 3MOTy MAaKCHMAaJIbHO
HaOJMM3UTH OCBITHIA MpoIeC JO pPEeabHOI MPaKTHIHOT
iSIIBHOCTI.

KoHTekcTHe HaB4aHHS — CHCTEMa Oprasiaiii OCBIT-
HBOT'O MPOLIECY, SKa nepeadadae TMHaMiYHe MOJCTIOBaHHS
MPEMETHOTO Ta COLIaJbHOTO 3MICTy MPOQECIiHHOT MisTb-
HOCTI, 110 3yMOBITIOE «TpaHC(OPMaIlil0 HaBYaJIbHOT JisUTb-
HOCTI y mpoeciiiHy 3 MOCTYIOBOK 3MIHOIO TTi3HABAIBHIX
noTped i MOTHBIB, LiNeH, yUYUHKIB Ta i, 3ac00iB, mpen-
MeTa i pe3yNbTaTiB Ha MpoQeciiiHi; CTBOPIOIOTHCS IICHUXO-
JIOTO-NeNarorivyHi Ta JTUIAKTHYHI YMOBH JJIS NOCTaHOBKH
cy0’€KTOM HaBYAHHS BIIACHUX IUIEH Ta TX JOCATHEHHS, IS
pyXy Horo HisuTbHOCTI BiJ HaB4aHHS 10 mpami» [13]. Piz-
HOBHJOM KOHTEKCTHOTO HAaBYaHHS MOYKHA BBa)KATH CHMY-
jsrifiHe HaBuaHHA. CHMYIALIsS y MEIWUYHIH OCBITI — Ie
Cy4acHa METOJIMKa HaBYaHHS 1 OLIHKH NMPAKTUYHUX HABH-
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YOK, YMiHb 1 3HaHb, 3aCHOBaHA HA PEATICTUYHOMY MOJIC-
JIIOBaHHI, iMITalil KJIIHIYHOI CHTYyalii 44 OKpPeMO B3STOl
(i310J70TI4HOT CHCTEMH, JUIS YOTO MOXYTh BHKOPHCTOBY-
Barucst 0i0JIOTiYHI, MEXaHI4Hi, €JIEKTPOHHI Ta BipTyallbHi
(xomm’rotepHi) momeni [14]. CumynsimidiHe HaBYaHHS —
000B’sSI3KOBHI KOMIIOHEHT y TIPOQECiifHii MiATOTOBII, IO
BHKOPHUCTOBYE MOJETHh MPOQECIHHOT TisITEHOCTI 3 METOIO
Ha/laHHS MOXKJIMBOCTI KOXXHOMY 3700yBaueBi BHKOHATH
npodeciiiHy misbHICTE abo i1 eJeMeHT BiAMOBINHO IO
mpodeciiHX cTaHAapTiB Ta/abo TOpSAKIB  (TIpaBHI)
HaJaHHSI MeITUIHOI goroMorH [15]. CriBBiIHOIIEHHS TTPO-
OJIEMHO-OPi€EHTOBAHOTO, CUTYaIliHHOTO, KOHTEKCTHOTO,
CHUMYJILIIIHOTO Ta CLEHAPii-Opi€HTOBAHOTO CHMYJISLIiH-
HOTO HaBYaHHS 300pa)keHO Ha puc. 1.

[Ipotsirom HaIIOro NOCIIHKEHHS Y CUMYISIIIHUX Clie-
HapisiX yCchOro B3sUIM y4acTb 59 3100yBadviB BUIOT MUY~
Hoi ocBiTH. Binnosiai Ha npe-Tect Haxiiuum Big 59 310-
OyBauiB OCBITH, BIAIIOBIJI Ha MOCT-TECT OXpazy ICIA
BHUKOHAHHS CUMYJIAIIMHAX CIIeHAPiiB HAXIWIILTH Big 52 3110-
OyBadiB, BiAMOBi/Ii HA IOCT-TECT Yepe3 3 MICHIIi TiCIs mpo-
XOIDKEHHS CIIeHapiiB Hamiioum Big 45 ocib. AHKeTyBaHHS
Oy10 1OOPOBUIBPHAM Ta aHOHIMHHM. Y IOCHTIKEeHHI Oymu
BpaxoOBaHi pe3yNbTaTH MPOXOMKEHHS CIICHAPII0 Ta OIHTY-
BaHHA 3 rpyn 3700yBadiB BUIOI MEIUYHOI OCBITH 3 Pi3-
HUX (aKyJIbTeTiB (MEIUYHOro (akyabTeTy 1, MequYHOro
(bakynpTeTy 2, MKHAPOIHOTO (PaKyJIbTETy CHCHiaJbHOCTI
«Menununa).

[Ticnst TPOXOPKEHHST LMKITy HaBYaHHS 32 CUMYJISLIN-
HUMH CIIEHapisiMM KOKeH 37400yBau BiJI3HAUMB 3HAYHE
ITiIBUIIEHHS BIEBHEHOCTI y CBOiX NMpodeciiHuX 3HAHHAX
IIOJI0 HEBiAKIAagHOI JOIOMOTH, sKe 30eperiocs i depes
3 MicsIi y BCiX OLIHIOBAaHMX HaBMYKax (Tabm. 1). 3a Bcima
HAaBUYKAMH CEpEeOHE TIOKPAIICHHA piBHSA BIIEBHEHOCTI
Bifpa3sy micis crenapito Oymo Ha 21,8+1,33% (p <0,005)
BUIIE TOYaTKOBOI TOYKH. CepemHe MiaBUIICHHS PIiBHS
BrieBHeHOCTI Ha 19,14+1,54% (p <0,005) 3amuuriocs s
BCIX HaBUYOK y ONUTYBaHHI i uepe3 3 MicsIi micis mpo-
XOJI[KCHHSI CLICHAPIiB.

Haii6inpmmii npupict OyB NpOIEeMOHCTPOBaHMHA 3a
pIBHEM YIIEBHEHOCTI B JIIKyBaHHI ITHEBMOTOpAKCy, SKHUH
BUpic y cepeanboMy Ha 22,89+1,72% (p<0,001) y mocr-
TECTi Ofipa3y Micisl BUKOHAHHS CHUMYISIIHHUX CLEHapiiB

[Ipobaemue
HaBYAHHS

LIeHaPil-OpIEHTOBAHE

Curyarriine
HaBYAHHS

HOBI METOROW TA TEXHOJIOT'II

MOPIBHSHO 3 IPE-TECTOM. 3a pe3yJbTaraMH MOCT-TECTY
yepe3 3 Micsli Micis NMPOXO/DKEHHS CLEHapiiB piBeHb
YIIEBHEHOCTI IIOJ0 JIIKyBaHHS ITHEBMOTOPAKCY 3HH3MBCS
Ha 4,22+2.07%, ane 30epiraBcsi 3HAYHO BUIIMM MOPIBHIHO
i3 BXigHUM piBHEM (64+1,72% Ta 45+1,89% BimmoBimHO,
p<0,001). Ilpm mpoMmy 30LTBLIEHHS 3HAaHb IOAO OCHO-
BHHX O3HAK HAIPY)KCHOTO ITHEBMOTOPAKCY BiApa3y Micis
HaBYaHHS TakoX Oymo 3HauHUM (24,36+1,68%, p<0,001)
i HaBiTh INPOAEMOHCTPYBAJIO BIDKWBAaHHS 3HAHb dYepe3
3 Micsti Ha BUCOKoMy piBHI (27,41£1,85%, p<0,001).

OriHka cTaHy MarieHTa Ta po3poOKa IJIaHy JTiKyBaHHS
Oynd HaBUYKaMH, SIKi TPOAEMOHCTPYBAIM HaWMEHIIEe
3pOCTaHHS PIBHS BICBHEHOCTI. 30OUIBIICHHS PIBHS BIICB-
HEHOCTI 3a I[MMHM HAaBUYKaMH BifOyJIOCS BIAMOBIAHO Ha
14,42+1,95% (p <0,001) ta 9,04+2,06% (p <0,001) Ha
MOCT-TECTI Of(pa3y IiCis BUKOHAHHS CHUMYJIALIHHUX Clie-
HapiiB. Came 3a MMM HaBHYKaMH 4epe3 3 MICsIi micis
IIPOXOJKEHHS CIIeHapiiB 37100yBayl 3a3HAYMIN MOAAJIBIIE
3pocTaHHs piBHs BrieBHEHOCTI Ha 7,78+2,42% (p<0,05) Ta
7,78+2,361% (p<0,05) BigmoBigHO.

3mo0yBaui Takoxx npogemMoHcTpyBain (p<0,001) 36imb-
IICHHS BIIEBHEHOCTI y BUKOHAHHI HABUYOK BUSIBJICHHS KpU-
THHOI KpoBoteui (Ha 18,08 +1,45%), miKyBaHHS KpUTHY-
Hoi kpoBoTedi (Ha 14,2342,06%), BU3HAUCHHS CEPLIEBOTO
putmy (Ha 13,85+2,11%), kopuctyBaHHs AeiOpHISTOPOM
(Ha 13,85+1,93%), BiIHOBICHHS MPOXiTHOCTI AMXATbHUX
nsixiB (Ha 13,08+1,47%) Ta poOOTH B €KCTPEHHUX yMOBaX
(na 11,35+ 2,11%). [Ipn upomMy 10CTOBIpHUX 3MiH YIIEBHE-
HOCTI yepe3 3 MicsIli 32 IMMH HaBUYKaMH He Bi0yIocs.

V pasi HafaHHS 3BOPOTHOTO 3B’SI3KY 10O 3aIIpPOIIOHO-
BaHOTO MIAXOMYy JO HaBYaHHS 37100yBadi Bi3HAYWIH, IO
BHCOKOPEANiCTUYHI CUMYIIALINAHI clieHapii 3a mpoOieMHo-
OpIEHTOBaHMM TiIXOIOM 3a0€3IEUILTH «HEHMOBIPHO 3aX0-
IUTFOFOY NI 1 «O€3LIHHMM JOCB1L HaBYaHHS, IKUH «3HAYHO
MOKPAIINB PO3yMiHHS Mpodecii» Ta «3MIITHUB TOTOBHICTh
110 poOOTH B HEBIIKIAIHIN METUITHHI.

Takox pe3ynbraTv MOKas3aiu, IO BiAOYJIOCS 3HauHE
MOKpalLIeHHs] Y PO3yMiHHI alrOPUTMIB HaJaHHS HEBi[-
KJIQJIHOT JIOTIOMOTH Y pe3yJIbTaTi HABYaHHS HA OCHOBI KJIi-
HIYHOTO MoieTroBaHHs. [IOpiBHSIHO 3 MOYATKOBOIO TOYKOIO
cepenHe 301IbIICHHS PiBHS 3HaHb 3a BCIMa ITYHKTaMH CTa-
HoBwio 29,8 + 1,47% (p < 0,001) Bimpasy Ha MOCT-TeCTi.

KonrekctHe
HaBYaHHSI

MYyJISAIiiHe HABYaHHS

Cumymsiiiiae
HaBYAHHS

Puc. 1. CniBBigHOIIEHHS TPO0JIEeMHO-0Pi€HTOBAHOI0, CUTYallillHOT0, KOHTEKCTHOT0, CUMYJISAILiiiHOTO
Ta cleHaPili-Opi€cHTOBAHOT0 CUMYJISIIHHOTO HABYAHHSA
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Tabmuus 1
3MiHU cepeaHiX MOKA3HUKIB PiBHA 3HAHb Y MpPoleci HABYAHHS
PesyabTaTtu, % 3minu, %
MocT-TecT Edekr sin BuxxuBaHHs
IIpe-Tect MocT-TecT yepe3 3 2 3HAHb MPOTATOM
(n=59) (n=52) micsiui HABHAHHS 3 micsimis?®
(n=45) (n=52) (n=45)
CaMoouLiHKa piBHSI BHEBHEHOCTI
JIikyBaHHSsI ITHEBMOTOPAKCY 45+1,89 67,89+2,29 64+1,72 22,89+1,721 -4,2242 07"
[MocTaHOBKA MOMEPEIHBOTO iarHO3Y 43,46+1,96 61,73+2,39 57,78+2,08 18,2721 -4,44+2 45
BusiBiieHHsI KpUTHYHOT KPOBOTEU1 43,08+1,91 61,15+1,84 56,67+1,46 18,08+1,45"" -3,56:+1,96!
JlikyBaHHs KpUTHYHOI KPOBOTEUi 38,46+1,75 52,69+2,15 50,44+1,88 14,231+£2,06'™ -0,89+2,06'
Bu3sHaueHHs cepIieBoro puTMy 39,23+1,69 53,08+2,1 52+1,9 13,85+2,11™" -0,67+2,26'
KopucryBanns gediopuistopom 40,39+1,58 54,23+2.20 53,56+1,8 13,85+1,93" -1,78+2,21!
if:x"iz“e“”" MPOXUIHOCTI IMXATBHAX | 41 350174 | 54424224 | 53,78+1,89 13,08+1,47" -0,44+2,38!
Po6oTa B EKCTPEHHX YMOBaX 40,39+1,74 51,7+£2,12 52,67+1,75 11,35£2,11"™ 0,89+2,38
OI11iHKa CTaHy XBOPOTO 34,04+1,77 48,46+2,29 53,78+1,75 14,42+1,95™ 7,78+2,42°
Po3pobka ruiany JTiKyBaHHS 37,89+1,81 46,92+2,27 52,89+1,84 9,044+2,06' 7,78+2,36"

PiBeHb 3HAaHB 32 pe3yJbTATAMHU TeCTYBAHHS

OCHOBHI 03HaKH HaNpy>KEHOTO

aHa(TaKTHYHOTO IIOKY

30,13+2,47 54,49+2.25 82,96+2,02 24,36+1,68" 27,41+1,85"™
[THEBMOTOPAKCY
IpoTuoka3aHHst 10 MOCTAHOBKU
Ha30(apuHreaaIbHOTro Ta 25,0+£2,02 54,5+2,25 82,22+2,08 28,53+1,67" 28,52+1,81™
opodapHrHTeaabHOr0 MOBITPOIIPOBOILY
[Ipu3HaueHHs mpenapariB y pasi
0e3IyJIbCOBOT CIEKTPHIHOT 14,4242,0 48,4+2.16 77,78+2,18 33,97+1,521 30,74+1,67"
aKTHBHOCTI/acUCTOMIT
[Ipu3HaueHHs npenapartis y pasi
GbiOPHITALIT IUTYHOYKIB/IIUTYHOYKOBOT 35,256+2,08 62,82+2.22 51,85+£2,71 27,57+1,58" -9,63+1,8"™
Taxikapii
Tpusnascis npenaparis y pasi 16,03+1,89 | 47.44+2,17 | 75,19+2,09 31,41£1,69'™ 27,78+1,76'"

IpumiTku: | — aucnepcist iCTOTHO BiAPi3HSETHCS BiJl HOPMAIBHOTO PO3MO/ILITY i BUKOPUCTAHHUI TecT BiNkoKcoHa;
% — MOpIBHSHHSA PiBHS 3HAHb NTOKA3HHUKIB IPYIIH KIIPE-TECT» 1 «IOCT-TECTY;
3 - MIOpiBHSIHHS PiBHS 3HAHB MIOKA3HUKIB IPYITH «IIOCT-TECT» i IIOCT-TECT Yepes 3 Mic.»;

*—p<0,05;
** _p<0,001

3mo0yBayui OCBITH MPOIEMOHCTPYBAIH Y CEPEAHBOMY
18,8 £ 1,71% (p < 0,001) mpupocTy piBHS 3HaHb 3a BCiMa
MpOoIEeIypaMy TiC/s 3-MICAYHOTO TECTYBAaHHS MOPIBHIHO
3 0a30BHM piBHEM.

HaiirmomiTHine mnoKpaiieHHss 3HaHb OyJ0 BUSBIECHO
I10/10 TIPU3HAYEHHS TIpeTIapaTiB y pasi 0e3myibCcoBoi eleK-
TPUYHOI aKTUBHOCTI/aCHCTOIIT i3 CepeaHiM 30UIbIICHHIM
Ha 33,97 +£1,52% (p<0,001) Bix BUXiZHOTO PiBHS IO ITOCT-
TecTy. BipkvBaHH: 3HaHb 3 IPU3HAYCHHS IPEeNapaTiB y pasi
0e3MmynbCOBOI ETEKTPUIHOI AaKTHBHOCTI/acHUCTONIl depe3
3 MicsIi micis CIeHapiiB TakoX MPOIEMOHCTPYBAJO Hal-
puuii piBess (30,74 £1,67%, p<0,001).

3HaHHs 37100yBaviB OCBITH Ha MOCT-TECTI MPO Te, SK
MPaBUIILHO MPU3HAYATH JIIKK BiJl aHA(IIAKTUYHOTO IIOKY,
3pociu Ha 31,41 £1,69% (p<0,001) mopiBHsHO i3 BXin-
HUM pIiBHEM, BIDKMBAaHHS 3HaHb 4Yepe3 3 Micsli micis
MIPOXO/PKEHHS CLIEHapiiB 3a LI€I0 HABHYKOIO CTAHOBUIIO
27,78 £1,76% (p<0,001).

HaticknagHimmM ai1st 3acBO€HHS 3100yBadaMu BHUSBHU-
JOoCSl TMTAaHHA TPHU3HAYCHHS TIpermapariB y pasi ¢iopu-
NMAMil  OUTYHOYKIB/IUTYHOUKOBOI — Taxikapmii. ITpupicr
3HaHb Ha TIOCT-TECTi Bifpasy IMicis HaBYaHHS CTAHOBUB

27,57 £1,58% (p<0,001), anre, Ha BiAMIHY BiJ] iHIIAX HABH-
YOK, uepe3 3 MICsAIll BIXKHBAHHS 3HAHD IPOICMOHCTPYBAJIO
3HkeHHs (-9,63 £1,8%, p<0,001).

VY pesynbrari HaB4aHH: 68% 3/100yBadiB ITi/1 Yac ONMUTY-
BaHHs uepe3 3 Micsli BiJ3HAYWIN CTIHKY 3MiHYy npodeciii-
HOI MMOBEAIHKY y BUIVISLII HAOyTTsl BIEBHEHOCTI Y HajlaHHI
HEBIJIKJIaHOT MEIUYHOI JIOTIOMOTH MamieHTaM y Tepr
XBHJIMHU.

OpHuM 13 0OMeKeHb IS JOCIIKEHHS CTajo Te, IO
7 3mobysauiB (11,9%) mma moct-tecty dWepe3 3 micsii
TICIIS IPOXOKEHHS CIIEHApiiB He HAaJalu BigIOBIl 3 pi3-
HUX NpUYHWH (MIepepuBaHHs HaBYAaHHS a00 BiIMOBA) IS
MO/AJIBIIOTO CIIOCTEPEKEHHSI.

HeouikyBaHMM pe3yJbTaTOM JOCIIIKSHHS CTAJIO BUSB-
JICHHS! TOTO (haKTy, 1110 HAaBHYKa 3 HAIMEHILUM MOKpaIeH-
HSM 3HaHb IIiJ] Yac MOCT-TECTy (TIpHU3HA4YEeHHs Iperapa-
TiB y pa3i aHa]iJakTUYHOTO MIOKY) HMPOJEMOHCTpYBaJa
HaMOLIbIIE 3pOCTAaHHs 3HAHP IiJl Yac MOCT-TECTYy dYepe3
3 wmicsmi micas MpOXOMKEHHS cIieHapiiB. MU BBaxkaeMo,
oo I MOB’A3aHO 3 THM, IO 3400yBadi, 3pO3yMiBIIH
HasiBHY TIpo0neMy, OyJu MOTHBOBaHI JI0J]ATKOBO ii BUBYUTH
Y IPOMIXKKY MK MTOCT-TECTOM OZpa3y MICII MPOXOMKCHHS
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CIIEHapiiB Ta MOCT-TECTOM 4epe3 3 Micsii Mmiciist iX Mpoxo-
mokeHHs. Le miaTBepmKye HE TUTbKH BaKIHBICTH MOBTOP-
HOTO TIPOXOXKCHHS CIICHAPIiB Ta OKPEMHUX TEM MPOTSITOM
YCBOTO TEePioly HAaBYaHHS, aJie i IEMOHCTPYE BIUIUB METO-
JIUKU CIICHAPIH-OpIEHTOBAHOTO CHMYJISIIIHHOTO HABYAHHS
Ha BMOTHBOBAHICTb 37100yBaviB BUIIOI MEJMYHOI OCBITH 32
PaxXyHOK HAO0YHOI JEMOHCTpAIlii «OUIHX IUIsIM» Y 3HaHHSIX
Ta BMIHHSAX.

BucHoBku. J{oCTiIKeHHS IOKA3aJl0 3HAYHHUI BILIUB
SIK Ha 00’€KTUBHI MOKa3HUKHU KIIIHIYHOT KOMITETEHTHOCTI
3100yBayiB OCBITH (3HayHE MOKpAIIEHHS OKPEMHUX IIPO-
(eciiiHMX HABUYOK HAIaHHS HEBIIKIATHOI JOTOMOTH, IO
OIIIHIOBAJIOCS 3a YEK-JIUCTAMH Ta ONMHUTYyBaJIbHHKAMH, Ta
301IbIICHHS PIBHS 3HAHb y CEPEIHBOBIAANICHOMY MEpPiofi
(uepe3 3 wmicsi micis HaBYAHHS)), TakK 1 Ha CyO’€KTHBHI
MOKa3HUKK (MMiABMIIEHHS 3aralbHOro piBHS npodeciiiHoi
BIIEBHCHOCTI IIOJ0 HAJAHHS CKCTPCHOI Ta HEBIIKIATHOT
MEIMYHOI TOTIOMOTH 3arajioM Ta 3MiHH IpoQeciitHOT moBe-
IIHKU y CepelIHBOBIIaNeHOMY repioni). Takuii KoMIUTeK-
CHHIA TiJIXiJT 1O OIiHIOBaHHS O3BOJIMB OTPUMATH SIKICHI Ta
KUTBKiCHI JJaHi m010 e(peKTHBHOCTI BUKOPHUCTAHHS CIIeHA-
Ppifi-Opi€eHTOBAaHOTO CHUMYILAIIHOTO HAaBYAHHS K IHCTPY-
MEHTY IIPOOIEeMHO-0PiIEHTOBAHOTO MiAXOAY y Tporeci Gpop-
MyBaHHS HAaBHYOK MaiOyTHIX JIiKapiB y Cy4aCHUX yMOBax.
OtpuMaHi JjaHi COPUSATUMYTh EKCTParoysLii Ta JuceMi-
Hallil e()eKTUBHUX METOJIB IIJABHIICHHS SIKOCTI HAJaHHS
TepIIoi Ta HeBiKIIaJHOT MEIMYHOI IOTIOMOTH B YKpaiHi.

TakuM YHMHOM, pe3yJbTaTH OCIIKCHHS MiJTBEp-
JIAITA TIOCTABJICHY HAMHU TINOTE3y: BIPOBAKCHHS TEXHO-
JIOTi1 CIIEHAPiH-OPiIEHTOBAHOTO CHMYJISAMIHHOTO HABYaHHS
y TPaKTUYHI 3aHATTA 3 KIIHIYHHX JACHUILIIH IIOJ0
HAJTaHHS eKCTPEHOI MEIUYHOI JOTIOMOTH 3 BHKOPUCTAHHSAM
BHCOKOPEATICTHIHNX MAHEKCHIB CIIPHUS€E IIiIBHIICHHIO
piBHS chopMoOBaHOCTI HpPOQeciifHOT KOMIIETEHTHOCTI Ta
«M’SIKAX HaBHYOK» 3100yBadiB BHIOi MEIMYHOI OCBITH
3 HaJlaHHS €KCTPEHOT MEANYHOI JOTIOMOTH.

HOBI METOROW TA TEXHOJIOT'II

OTxe, Yy BHCOKOTEXHOJOTTYHOMY CBITI CydacHOI
MEIULIMHYA TirOTOBKa JIKapiB BHMarae BIPOBA/KCHHS
IHHOBAIIHUX MiAXOMIB, SIKi JO3BOJIIOTH C(HEKTHBHO Bij-
TBOPIOBATH peaJIbHI EKCTPEHI YMOBH NpakTHKU. CLieHapin-
OpieHTOBaHE CHMYJIALiHE HaBYaHHS 3 BHKOPHCTaHHIM
BHCOKOPETICTHYHOTO CUMYJISIIHHOTO 00IaIHAHHS € KITIO-
YOBHUM IHCTpPYMEHTOM Yy ()OPMYBaHHI KIiHIYHOI KOMIIE-
TEHTHOCTI, IPOQeCiifHOT BIIEBHEHOCTi Ta BMOTHBOBAHOCTI
y 3100yBadiB BUIIOT MEIMIHOI OCBITH.

Ll mMeTonMka MOBMHHA OyTH BIPOBAaIPKEHA Y IIPOLEC
MiIBUIICHHAST KBali(ikamii cepeIHboro MEIUYHOTO Tep-
COHAJIy Ta JIKapiB sIK CAYXOH €KCTPEHOI MEIUYHOI J0IT0-
MOI'H, TaK 1 IHIIMX CHELIaJIbHOCTEN JUIS ITiJBHMILECHHS
SIKOCTI HaIaHHsI MEJIMYHOT OTIOMOTH.

®dinancyBanHs. JociiDkeHHS MPOBOIMIIUCS Y paM-
kax npoekty Erasmus+ KA2 CBHE 101082077-SimS-
ERASMUS-EDU-2022-CBHE  Simulation = medicine
and Scenario-based learning for emergency care (SimS)
(01.01.2023-31.12.2023), rpanToBa yroga Bin 14 rpymHs
2022 p. Peectpamiiina kaptka npoekty — KMV Ne 5227 Bin
07.12.2023 p.

JocnimKkeHHs TakoX mpoBoamwiocs y pamkax HJIP
OHMeny Ne nmepxk. peectparii 0123U102762 «Periona-
J3aIlis IepUHATaIbHOT JOIOMOTH B YKpaiHi: TEOPETHKO-
METOJIOJIOTIUHI 3acaJd OLIHKH MaTepialibHO-TEXHIYHOT,
OpraHi3aiiiHoi, aHaJITHYHOI, METOAMYHOI Ta HABYAJIb-
HOi CHPOMOXKHOCTI Ta YHpaBJIiHHS PHU3UKaMH OpraHizarii
HaJlaHHS MEIUYHOI JOIOMOTH IEPHHATAIBHUX LEHTPIBY
i HJP xadenpu cuUMyISmMiHHUX METUYHUX TEXHOJIOTIN
OHMeny Ne nmepx. peectpauii 01220200307 «ocmi-
JDKCHHSI BIUTUBY BipTyaJIbHOTO MOJICIIOBAHHS Ta CHUMYJISi-
Iii, IK MEXaHi3MiB Ha0yTTs MPOQECiiHHOT KOMITIETEHTHOCTI,
Ha SKICTB OCBITH Ta CTyMiHb KBamiQikamii (axiBmiB 0xo-
POHU 370pOB’S 3 MeTOI0 3a0e3eueHHst Oe3eKy MaIlieHTiB
Ta KOPEeKIii METOoNIiB OCBITHIX TEXHOJOTIH y BHIIiH T01u-
IUTOMHIHN, MCSAUIUIOMHIN Ta OCBITI IPOTSATOM JKUTTS.
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MYJIbTUCUCTEMHUM 3ATIAJIBHUM CUHJIPOM, ACOUIMOBAHUI
I3 COVID-19 Y JITEW. AHAJII3 JIITEPATYPH TA BIACHUM JOCBIJI

JIbBiBCHKMIT HallIOHANBEHIH MeqUYHKIN yHiIBepcuTeT iMeHi [lanuna ["anunpkoro, JIbBiB, Ykpaina

YIK 616.988:578.834-06-053.2

JI. B. bem, JI. I1. lennmnn, O. 1. Mamopa, C. B. I'epacimoB

MYJISTACUCTEMHHAM 3AIAJIBHUI CHUHIPOM, ACOIIIIOBAHUM I3 COVID-19 Y JITEN. AHAJII3 JIITEPATYPH

TA BJIACHUI TOCBIJ

Jlveiecokutl Hayionanvull meouynull ynisepcumem imeni JJanuna Iaruyvrozo, Jlveis, Yrpaina

MynbTHCHCTEMHHMI 3analibHUI CHHAPOM, aconioBannii i3 COVID-19 y niteid, € akTyanbHOI0 HPoOIeMOI0 CHOTOICHHS.

Merta po6oTH — 03HAHOMHUTH 3 OCOONMUBOCTAMH TIEPEOIry Ta TAKTHKOIO BEACHHS MAIi€HTIB AUTIYOTO BIKY i3 MYJIBTUCHCTEMHIM 3aalb-
HHUM CHHJPOMOM, acouiiioBaaum i3 COVID-19 (MIS-C), npointocTpyBaTi BIACHUMHU KITiHIYHUMH CIIOCTEPESKCHHIMH.

Marepiaan i meToan. KoHKpeTHi KJTiHIYHI BUNAKH 3 OLIHKOIO KIIHIYHHX CHMIITOMIB, 1JA0OPATOPHUX IOKAa3HUKIB, Pe3yJbTaTiB JOAATKO-

BHX O0OCTEXEHb Ta IX TUHAMIKH.

Pe3yabrarn. [IpoaHanizoBaHo KiIiHi4HI BUMAIKK, BASHAYEHO 0COOIMBOCTI Mepebiry, CKIIaaHOCTi [iarTHOCTUKH, Pe3yJIbTaTh JTiKyBaHHS.
Bucnoku. MIS-C € cxinafHoI0 KIiHIYHOO NPo0IeMOI0, BUMarae MyJIbTHANCIUILUIIHAPHOTO MiIXOY B MMTAHHSAX JIarHOCTHKHM Ta JIKY-

BaHHI.

Kimouogi cioBa: nitu, COVID-19, MynsTHCHCTEMHU# 3aIabHUAA CHHIPOM.
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L. V. Besh, L. P. Dedyshyn, O. I. Matsyura, S. V. Gerasimov
INFLAMMATORY SYNDROME ASSOCIATED WITH COVID-19

MULTISYSTEM
LITERATURE REVIEW AND CLINICAL CASES.

Danylo Halytsky Lviv National Medical University, Lviv, Ukraine

IN CHILDREN.

Nowadays, multisystem inflammatory syndrome associated with COVID-19 in children is an urgent problem.

The purpose of the work is to familiarize with the features of the course and management tactics for childhood patients with multisystem
inflammatory syndrome associated with COVID-19 (MIS-C) and illustrate them with original clinical observations.

Materials and methods. Specific clinical cases with evaluation of clinical symptoms, laboratory indicators, results of additional

examinations, and their dynamics.

Results. Clinical cases were analyzed, features of the course, diagnostic difficulties, and treatment results were determined.
Conclusions. MIS-C is a complex clinical problem that requires a multidisciplinary approach in diagnosis and treatment.
Key words: children, COVID-19, multisystem inflammatory syndrome.

Beryn. Bin nouarky crianaxy KopoHaBipyCHOT XBOpoOH
(COVID-19) 3 2019 poxy HakOmM4YeHO MEBHHHA IOCBIJ
010 CHMIITOMIB, TIEpeOIry Ta TAKTHKY BEICHHS MAIIEHTIB
PI3HUX BIKOBHX TPYII. 3 TPHUBANICTIO MMAHAEMIi Bipyc MyTYE,
3MIHIOIOTECS KIIIHIYHI CHMIITOMH, TIepedir 3aXBOPIOBaHHS,
MIEPETIISAAAI0THCS TUTAHHS TEPANeBTUIHOI TAKTUKH.

IMomo mitert, To KmiHiyHI mposisu COVID-19, 3a
JaHUMH JITEpaTypy, MEHII BHPaXEHi, HDK y JOpPOCIHX
[2; 7; 12; 13]. ditu cranoBunu jumie 1-2% y 3araibHid
nomyssiii cepen ycix xsopux Ha COVID-19 [14]. Cepen
JUTEH, MO0 Majak MO3MTUBHI pe3yibTatd TecTy Ha SARS-

©JI. B. be, JI. T1. Jeaummun, O. 1. Martopa, Ta in., 2024

CrarTs MOIUPIOETHCS HA YMOBAX JIIICH3IT -'

CoV-2, Ha BinMmiHy Bin nopocnux, maibke 90% xBopinu
6e3cuMITOMHO a00 3HAYHO JICTIIE, XO4a HE BHKIIIOYABCS
pu3uk TsoKKoro Tmepediry COVID-19, ocobmuBo B Tpymax
pusuky [5; 13].

B okpemux Bumagkax miTh moTpeOyBaid TocCHiTaiiza-
il Ta inTeHcHBHOI Tepamii [3]. OmHUM 3 MOKa3iB 10 roc-
miTamizanii y BiIIiIEHHS IHTEHCHBHOI Teparii € HasBHI
CHUMIITOMU MYJBTHCUCTEMHOTO 3al1ajbHOTO 3aXBOPIOBAHHS
cepel AiTel 1 MiUTITKIB 3 KIIHIYHUMHA CUMIITOMAaMH, TIOJi-
OHuMHu 70 XxBopoOu KaBacaki Ta CHHIPOMY TOKCHYHOTO
moky. [lepuri moBiomiieHHs mpo acouifioBanuii i3 SARS-
Cov-2 MyJBTHCHUCTEMHHUH 3amalbHUH CHHIPOM Y MiTeH
(MIS-C), sikuii XapakTepH3yeThCSI TapsS4KOI0 Ta MOJIOp-
TaHHUM YPa)KEHHSM, 9acTO 3 HOPYIICHHSIM I'eMOIUHAMIKH,
3’siBunmcs y kBitHiI 2020 p. [10].
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Meta po00TH — 03HAHOMHUTH 3 OCOOJHBOCTIMH TIepe-
0iry Ta TaKTHKOIO BEICHHS IAIli€HTIB AWUTIYOTO BIKY i3
MYJIBTUCHCTEMHUM 3alallbHUM CHHAPOMOM, acoliioBa-
Hum i3 COVID-19 (MIS-C), y niteld, mpoimocTpyBarH
BJIACHUMH KJIIHIYHUMH CIIOCTEPEKESHHSIMHU.

Marepianu i meroau. [IpoBenenuii aHani3 KOHKpET-
HUX KJIIHIYHMX BHMAJKIB 3 OIIIHKOIO KIIIHIYHHX CHUMIITO-
MiB, JJaDOpaTOPHUX TOKA3HUKIB, PE3YyJIbTaTIB TOAATKOBHX
o0CTeXeHb Ta iX JUHAMIKH. MeTo/moJIoris JiTepaTypHOro
MOUIYKYy Tojisirajla B aHalli3i IalepoBHX Ta eJeKTpo-
HHUX JpKepen iHQopMarlii 3a KIFOYOBHMHU CIIOBAMH: JITH,
COVID-19, MynbTUCUCTEMHHUH 3alladbHUN CUHIPOM.

MynbTHCUCTEMHUH 3amajdbHANR CHHOPOM V  IITeH
(MIS-C) € HeyacTHM YCKJIaTHEHHSM, SKE 3a3BUYall BHHU-
Kae gepes 2—6 TwkHiB micns 3apaxenHs SARS-CoV-2 ta
€ HOBUM ()EHOTUIIOM Tillep3anajbHOrO 3aXBOPIOBAHHS
3 o3HakaMu xBopoOu KaBacaki Ta CHHAPOMY TOKCHYHOTO
woky [3; 9; 11]. V kgitHi 2020 poxy B 3axigniid €Bpori
ta CIIIA 3apeecTpoBaHO BUIIAJIKH, KOJIU Y 37I0pPOBUX AiTeH
i3 3apakeHHsIM COVID-19, miaTBepykeHNX CEpOSIOTUHIM
TECTyBaHHSIM Ha aHTHUTLIA Ta 3 TPHUBAJIOIO JIMXOMAHKOIO
(5 1 Oinmbme nmHIB), pi3KO PO3BHBABCS 3allayIbHUN IIOKO-
BHI CTaH i3 BHCHIIKOIO a0o 0e3 Hei, 0 MiarHOCTYBalld
SIK MyJBTHCUCTEMHHH 3alajbHUI CHHAPOM i3 PO3BUTKOM
MTOJIIOPTaHHOI HEIOCTATHOCTI, BKIIFOYAIOYM IIITYHKOBO-
KHIIKOBI nposiu (87,3%), aucdynkuito miokapaa (55,3%)
Ta KopoHapHi aHomamii (21,7%). CMepTHICTD CTaHOBHIIA
1,9% [14].

3a nanumu HaykoBUiB CILA, miK MyJIBTHCHCTEMHOTO
3anajJbHOTO CHHIPOMY CIIOCTEpIrajd y pasi 3HHKEHH:
aktuBHOcTi COVID-19. Cepenniéi iHTEepBan Mix movar-
koM cumnTomiB COVID-19 Ta moyarkoM MYJIBTHCHCTEM-
HOTO 3arajgbHOTO CHHAPOMY CTAHOBHUB 25 THIB (Bix 6 110
51-ro mus) [5].

Yce gacrinie HayKOBIII ONMCYBaJld CHHIPOM, CXOXKHI
Ha xBopoOy KaBacaki. Y rpymi ToCTiI)KyBaHUX MMaIli€HTIB
y Bcix Oynm KimacuyHi o3Haku xBopoOm KaBacaki, moBHI
91 HEMOBHI, MPOTE JiarHOCTOBAHO YiTKi BiAMIHHOCTI Bif
trunoBoi xBopobu Kapacaxi. I1ix uac HakomWYeHHs YUCIa
CIIOCTEPEKEHD KITHIMCTAMH BIA3HAYEHO, 1110 Y YaCTHHHU
MAI[iEHTIB, 0COOJUBO IUTSIYOrO BIiKY, IICJIS CBITIOTO MPO-
MIDKKY pO3BHBajacs Apyra XBHJISl CUMIITOMIB, SIKi Maju
KJIIHIYHI TPOSIBH, CXOXI 3 PEeBMaTHYHHUMH XBOPOOaMHu.
3a3Buuail NMEpUIMMU CKapraMu y TaKHX XBOPHX OYyJH
JIUXOMAaHKa, OiTb y JKHMBOTi, OJMIOBaHHS, diapes, modyep-
BOHIHHSI OYei, BUCHI Ha TyiyOi, 3MIHH CIIM30BOi pOTa
Ta IUIIMHU HA S3WI, 30UTBIICHHS MHAHAX JTiM(QaTHIHIX
By3JiB. Take cuCTeMHE BTOPUHHE ayTOIMyHHE 3allaJIeHHS
koMOinyBanocs i3 cumrnromamu COVID-19 ta Haiibinbire
HarajayBaJo 3a KIIHIYHUMH O3HaKaMu XBopoOy Kamacaxi
[6], ToMy Taki BUIDAAKH CIIOYATKy PO3TIAJAIHCS SK Bac-
kymt KaBacaki, 1m0 3yMOBHWJIO 3pOCTaHHS peecTparii
3aXBOpPIOBaHOCTI Ha xBOpoOy KaBacaki Ha T/l maHmemii
iHgexuii, BukinkaHoi Bipycom SARS-CoV-2, BmiTky
2020 poky. Y xBiTHI 2021 pOKy KiJIbKICTh TakHX 3apee-
crpoBanux BunajakiB y CIIA nepeumuna 3 tucsyi, 36
3 SIKUX OyaH JIeTaJbHUMH, NPUYOMY pi3Ke 301IbIICHHS
iX KITBKOCTI BiJI3HAYCHE i3 3aMi3HCHHSM IICIS MTOYATKY
emigemii (3 mita 2020 poxy), a MBHIKE 3HWKCHHS dac-
TOTH peecTparii 3adikcoBaHe i3 ciung 2021 poky micis
MMOYaTKy BaKIWHAIIi [4].

L1i oOcTaBuHM CIIOHYKAJH JI0 IETaIBHOTO aHAII3Yy KOXK-
HOTO BHIIQ/IKY, TPOBEACHHS TU(EPEHIIaIbHOT 11arHOCTHKH
CHUHJPOMY, SIKUI PO3BUBAETHCS IICIS MEPEHECEHOT KOpo-
HaBipycHol iH¢eknii. ITix yac mociijkeHb BCTaHOBJIICHO
JIesIKy BiZIMIHHICTB: HO-TIEpLIe, CepeHii BiK — OiIbIINH,
HDK y pasi kimacuuHoi xBopoOu KaBacaki; mo-apyre, sk
9acToTa, TaK 1 TSHKKICTh ypaskeHHsI MioKapaa pa3iode Bij-
PI3HSIOTRCS Bif KiIacw4yHOi xBopoOm Kamacaki; mo-Tpere,
gacrimme (81%) cynpoBomKyeTbcst 00oneM y )KHUBOTI Ta/abo
mpoHocoM. LIMTOKIHOBHI IITOPM IIPH LBEOMY CHHAPOMI
CYIIPOBOJKYBABCS BUSBJICHHSAM migBumeHoro piBusa CPB,
¢deputnHy Ta nmtokiHiB (ocobmuBo IL-1, TNFa Ta IL-6)
1 KIHIYHO NPOSIBIISBCS CEPLEBOI0 HEJOCTATHICTIO, ITHEB-
MOHI€}0, IITYHKOBO-KHIIIKOBUMH, HEBPOJIOTIYHUMH Ta HUP-
KOBUMH po3ianamu [1].

3a3HayeHe 3yMOBWIIO BHCOKY 3alliKaBJIEHICTb IHTS-
YHUX PEBMATOJIOTIB CBITY Ta IPU3BEINO JIO 3alPOIIOHYBaHHS
BOO3 niarHOCTHYHHMX KPHUTEPIiB IIbOTO 3aXBOPIOBAaHHS,
sIK€ OTPHMAJIO Ha3By MYJBTHCHCTEMHHH 3alalibHUN CHH-
IpoM y miteH, acomiioBanuii i3 COVID-19 (Multisystem
Inflammatory Syndrome in Children associated with
COVID-19 — MIS-C). 3a BOO3 o niarHOCTHYHHX KpH-
tepiiB MIS-C BinHeceHi BUNAIKH, SKi BiA3HAYAIOTH Y IiTeH
BikoM 0—19 pokKiB, i3 JIMXOMAHKOI TPUBAJICTIO Oijbiie 3
1110 3 HasIBHICTIO 2 O3HAK 3 TAKUX:

— BHUCHII 200 ABOOIYHMI HETHIHUI KOH FOHKTUBIT a00
CJIM30BO-IIKIPHI O3HAKH 3arajieHHs (POTOBOI MOPOKHUHH,
pyk abo Hir);

— TIMOTeH3is a00 III0K;

— 03HaKH AUCQYHKIIT MioKap/a, IIepUKapANTY, BaIbBY-
JiTy 200 KOPOHAPHUX aHOMAJIi# (BKIIFOUAOuH JJaHi eXOKap-
niorpadii (ExoKI') abo migBumeHnii TpoIoHiH/HATpilype-
THYHUH nientuy B);

— KoaryJomarisg (3a MpoTpoMOiHOBHM iHIEKCOM, mMmap-
[ialbHUM TPOMOOIIJIACTHHOBHM YacoM Ta 3 MiJBHIICHUM
piBaem JI-numepy);

— rOCTpI IIUTYHKOBO-KUIIKOBI CUMIITOMH (fiapesi, 0i1ro-
BaHHs 200 OLUTb Y J)KUBOTI).

JonatkoBo mim yac BCTaHOBIeHHsS naiarHo3y MIS-C
MaroTh OyTH BpaxoBaHi IiJIBUILIEHI MapKepH 3alajieHHs
(ILIOE, CPB, npokajpIUTOHIH), y MAIli€HTa HE Mae OyTH
BUSIBJICHA JKO/IHA 1HINIA OYEBHU/IHA MIKpOOHA IIPHYMHA 3aria-
JICHHS, B TOMY YHCIi OaKTepialbHUH Cercuc, iHPEKIiiHHO-
TOKCHYHHH IIOK, TIPOTE € TOKA31 MOoNepeJHb01 a00 HasBHOT
SARS-CoV-2 indexmii (rmoaiMepa3Ha JaHIIOTOBA PEaKIis
(IJIP) abo maHi cepoioTiyHUX AOCHIIKEHb, a00 HMOBIp-
HU KOHTAKT 3 XBOPUM).

AMepHKaHCBKHM KOJle/KeM 3 peBMarouorii (American
College of Rheumatology — ACR) 3amponoHOBaHO KOH-
KpEeTH3alil0 LUX KPUTepiiB 3i 30UIbIICHHAM BIKY (110
2021 poky), YTOUHEHHSM XapaKTePUCTUKU JUXOMAHKH
(>38,0°C TpuBamictio Outbme a00u abo BiZOMOCTI PO
HeT), HeoOXi/IHICTIO BUSIBIICHHSI HAsIBHOCTI ypayKeHHsI IBOX
Ta OibIIe CHCTEM OpraHiB (CepleBO-CyIUHHOT, IICHTPAb-
HOi HEpBOBOi, CEYOCTATEBOI, IMXAJIbHUX IIIAXIB, HUIYH-
KOBO-KHIITKOBOTO TPAKTy Ta T€MaTOJOTiYHHUX IMPOsBIB) Oe3
IHIIIOTO AJFTEPHATUBHOTO JiarHO3y, KOHKPETH30BaHi Oyn
i maboparopui moxasm 3amaneHHs (CPb, IIOE, ¢ibpu-
HOTEH, MPOKAIBIHUTOHIH, [[-mumep, depuTuH, makrarme-
riporeHasa, iHTepJeWKiH-6, HeWTporeHis, iimdorneHis,
anpOymiHomneHis ). Takoxk MmigKpecaeHo, Mo ASsKi BUIAIKA
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MOXYThb HE BiJIIOBIaTH BCIM KPUTEPIAM, i HEOOXITHO PO3-
DISAaTH MOXIUBICTE po3BUTKY MIS-C y pasi Oyab-sikoi
JUTSY0i CMEPTI 3 03HAKaMH| monepentboi indekmii SARS-
CoV-2[1].

[IporsiroM HACTYMHOTO MiBpiUYs HAayKOBI DPETEIHHO
BHBYAIH BiqMiHHOCTI marorene3y MIS-C Ta camoi iHpek-
uii SARS-CoV-2. BcranosieHo, 1o ii NpoBiAHUMH JaH-
KaMH € 3aJIy4eHHS NPOIECIB HETO3Y 3 MO3aKIITHHHOO
AKTHBALI€I0 TPOTEOTNITHYHAUX IPOILECIB, iHIMIamisg aHTHTI-
JI03aJIe)KHOI IIUTOTOKCHYHOCTI, IHTepIeHKiH-16-3aIeKHuX
MEXaHI3MIB aKTHBallli XeMOTaKCHUCY, MOHOLIUTIB Ta MpH-
POAHUX KinepiB, 1o pobmio narorene3 MIS-C nyxe cxo-
KMM Ha ayTo3anaibHi XBopoOu. 3 iHIIOro OOKy, Biji3Ha-
YEHO IMepexXpecHe pearyBaHHs ayTOAHTUTLI 10 EHIOTEIII0,
eHTepoUuTiB Ta iMyHHHX KiiThH (Gruber). Takox min-
TBEPKEHI IMyHOKOMIUIEKCHI MEXaHi3MHU, SIKi 3yMOBJIIOIOTh
Ypa)kKE€HHS CEPLEBO-CyIMHHOI CHCTEMH Ta IIPUTaMaHHi Bac-
kyrity Kasacaxi [8].

Pe3ysabraTu nociigkeHHs Ta ix o0roopeHHs. 3 Tpu-
Baiictio manaemii COVID-19 KUIBKICTh ONMCAHUX KIIIHIY-
Hux Bunaakis MIS-C cuaapomy Bce gacTimie TpariseTbes
He JIUIIEe B iHO3EMHUX, a i BITYM3HAHUX ITyOrmikamisx. Bee
yacrilie 3’ ABISIOTHCS MyOITiKallii y HayKOBUX BUIAHHSX Ta
MOBIJJOMJIEHHST y 3aco0ax MacoBoi iH(popmarii mpo nari-
€HTIB JIUTSAYOTO BIKY 3 HE3BHYAHHHWMH HACIiJKaMH Iepe-
mecenoro COVID-19. V murauux kiidikax micra JIbBoBa
3a(hikcoBaHi BUMAAKH JTiM(POTOPAKCY, TPOMOO3Y IIEHTpaIIb-
HUX MaricTpajbHUX KPOBOHOCHHUX Cy/IWH, Ba)KKOTO MiOKap-
muty miciast COVID-19.

Cumnromu MIS-C nipu SARS-CoV-2-iHpexmisx cxoxi
i3 6araTrbMa 3aXBOPIOBAHHIMH, TAKUMH SIK: XBopoOa Kasa-
caki, BaXKi OaxrepianbHi iH(EKIil, CHHAPOM TOKCHYHOTO
10Ky, TeMO(aromuTapHUi JiMQOTiCTIONHUTO3, CHHAPOM
akTuBaiii MakpodariB, CHCTEMHI 3aXBOPIOBaHHS CIIO-
ny4yHol TKaHuHH. BiamoigHo, aiarHo3 MIS-C Bumarae
BUKJIIOYECHHS BHIIE3a3HAYCHNX CTaHIB.

Haii0inpin JUCKyCIiHUM € MUTaHHA TU(epeHIiHHOT
JiarHOCTUKHU 3 XBopoOoto Kasacaki, ajpke 0OHMIBI MaTOIIO0-
rii — ne rinepiHQexuiiHi CHHAPOMHI KOMILIEKCH i3 IIHPO-
KHM CIIEKTPOM KJIIHIYHUX (PEHOTHUIIIB Ta PI3HUM CTYIEHEM
YCKJIa/IHCHB.

VY Harmiif KiiHili 3agikcoBaHO 0araTo BHIAAKIB TOCIHIi-
Tami3amil JiTed i3 rapsIKoro, BUCHUIIOM, HEBPOJIOTIYHIMH

BHUIIALOK I3 JIIKAPCBEKOI IPAKTUKH

CHMIITOMaMH, a0IOMiHAJLHUMH CHMIITOMAMH, SIK1 aCOLIIO-
Baymcd i3 SARS-CoV-2. Koxkauii BUnagok BUMaras KOHCH-
JIIPHOTO PILIICHHS IIOI0 JiarHO3y Ta TAKTHKH JIKYBaHHsI.

Y KOHTEKCTi 0COOIMBOCTEH Mepediry, HassBHUX KIJIIHIY-
HHUX CHMIITOMIB Ta OCOOJMBOCTEH M1arHOCTUKH HABEAEMO
JIBa KITIHIYHI BUTIAJIKH 3 HAIIOI MpakTuku. KoxkeH BHMAI0K
BiJIPI3HAETHCS BIKOM JiTeH, KIIHIYHAMH CHMIITOMAaMH,
3MiHaMH JJaDOpaTOPHUX TTOKa3HUKIB, pe3yIbTaTaMy JO/aT-
KOBUX O0OCTeXeHb. Y IBOX MAI€HTIB 3a JIarHOCTUYHUMU
kpurepissma BOO3 Bcranosneno aiarao3 MIS-C ta moka-
3aHo neperecenuii SARS-CoV-2.

KJITHIYHUI BUITAJIOK 1

[Manient 8 pokiB. Cran mix yac 3BEpHEHHS JI0 JKapHi
cepenHboi BakkocTi. Ckapru Ha BHCHIIaHHS Ha Tiji,
rapsuKy.

OO0’exTHBHO: IIKipa ONija, BUCHNAHHS IUISIMHCTO-
MaIyIb03Hi, JIOKaIi30BaHi Ha TPYIHHI, )KUBOTI, CITHHI, Mic-
MU 3HBHI, omiMopgHi (puc. 1). [anemyrorbest 30ib-
IICHI MiAIeNIeT i, TPUBYIIHI, 3aBYIIHI, TAXBOBI, TAXBUHHI
nmimdaruani By3nu, pyxomi, He Gomrodi. [lig yac mepkycii
HaJ JIeTeHsMH NPUTYIUICHUH 3BYK CIIpaBa HIDKYE KyTa
nonarku. [1ig yac ayckynbTaiii — )KOpCTKe AUXaHHS, XPHITH
HIKYE KyTa JIOTATKH, KPEMiTyioui, 3 000X OOKiB, OLIbIIEe
crnpasa. ToHU cepus puTMiuHi, 3ByuHi. JKUBIT M’KuH, He
Oouroumii, JOCTYNMHUI Haibmanii B ycix Biaginax. Bumo-
POXKHEHHS B HOPMI.

Jabopamopno-incmpymenmansvhi oaui

3aranbHuil aHAJI3 KPOBI:

Menv cocnimanizauii 1: Ep. — 3,92x10'%; remorio-
0in — 114 I'/i; neiikonuru — 8,3x10°%; e03. — 1%; mam. —
31%; cer. — 50%; mimd. — 15%; mon. -3%; TpombOITITH —
213x10°; HIOE — 20 mm/ro.

[env zocnimanizayii 3: remorino6in — 130 I'/m; nei-
xouutH — 24,3x10% eo3. — 1%; nmamn. — 12%; cer. — 71%;
aimd. — 9%; moH. -7%; IOE — 27 mm/rox.

[env 2ocnimanizauii 5: Ep. — 5,53x10'%; remorio-
6in — 147 T'/n; nelikouytn — 6,19x10%; eo3. — 3%; nan. —
13%; cer. — 70%; nimd. — 11%; moH. -3%; TpoMOOIUTH —
237x10%; HIOE — 49 mm/rop.

Jenv 2ocnimanizayii 7: remorno6in — 110 I'/m; neit-
xouutH — 8,74x10% e03. — 2%; nan. — 10%; cer. — 66%;
M. — 20%; MoH. -2%; TpombonnTh — 434x10°; 1IIOE —
40 mM/Toz.

Puc. 1. Oco6auBoCTi BUCHIIAHD Yy MALI€HTA
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Henw zocnimanizauii 10: Ep. — 3,0x10'2; remoriio6in —
125 I'/i; nedikouurn — 15,3x10%; eo03. — 1%; man. — 31%;
cer. — 56%; mimd. — 29%; moH. -4%; IIOE — 40 mm/ro.

3araabHuii aHaJji3 ceui:

Jenv cocnimanizauii 1: x-t» — 60 M1, TMTOMa Bara —
1012, 61510k — HEe BUSBJICHO, CMITENIH — OO/, Y I1.3., JICHKO-
OUTH — 1-2 B I1.3., CTH3 «-», COJIi OKCAJIaTH «1.

Jenv 2ocnimanizayii 3: x-to — 60 M1, TMTOMa Bara —
1019, 610K — HE BUSBJICHO, CIITENIH — OO/, Y I1.3., JICHKO-
OUTH — 1—2 B I1.3., CIIH3 «-», COJIi OKCAJIATH «++».

env 2ocnimanizayii 7: x-to — 60 M1, TMTOMa Bara —
1007, 6L10K — CcImiu, emiTelNii — OO, Y 11.3., ICHKOITUTH —
1-2 B 11.3., CJIM3 CIIU3 «-», COJI OKCAJIATH «++)».

AHaJgi3 Kajqy Ha SIS DIMCTIB: SHIS TIUCTIB 1 HUCTH
HaWPOCTIMUX HE BUABJIEHI, HomodinpHa (opa +.

BioximiuHuii anaji3 kpoBi:

Menw zocnimanizayii 1: 6inox — 55,99 1/, ceuoBuna —
4,43 mM/n, kpearunin — 60,30 MM/, GinipyOiH 3araib-
Huit — 9,8 MM/n, iiykop — 5,53 MmM/n, AcAT — 75,40 O/n,
AnAT — 27,9 O/n, CPb — 96 mr/mi, P® — Big’eMHui,
ACJI O —200 ME/mu.

[Menv 2ocnimanizayii 7: 6imox — 69,9 /1, cedoBrHA —
4,34 MM/n, kpeatuHid — 36,9 MM/n, 6inipyOiH 3arambHIA —
5,7 MM/n, tykop — 5,52 MM/, AcAT-54,1 O/n, AnAT —
33,5 O/n.

Jenw 2ocnimanizauii 10: 6inox — 76,43 r/n, cedoBUHA —
3,07 MM/n, xpeatunin — 00,40 MM/, 6inipyOiH 3araib-
Huii — 7,8 MM/n, niykop 4,72 mM/n, AcAT — 38,9 O/n,
AnAT — 40,5 O/n, CPb — 12 mr/ma, P® — Big’emuuii,
ACJI O —200 MO/mu.

AnTHuTijIa SARS-C0OV-2 (0enb cocnimanizauii 3):

Amnturina SARS-CoV-2 IgM- 0,2 Ox (Hopma 10 1,1).

Amnturina SARS-CoV-2 IgG - 9,0 (Hopma 1o 1,1).

Koarynorpama (dens 2ocnimanizayii 3): mpoTpomMoOi-
HOBWIA yac — 11,6 ¢ (Hopma — 08—14 ¢), akTHBOBaHHUH YaCT-
KOBHH TpOMOOIITaCTHHOBHI ac —27,5 ¢ (Hopma—26-36 ¢),
¢iopuHOTeH 3a Kimaycom — 3,48 (Hopma — 2—4 1/1).

Koarynorpama (dens 2ocnimanizauii 5): mpotpom0i-
HoBHH yac — 17 ¢ (Hopma — 08—14 ¢), akTUBOBaHUH YaCTKO-
BHiA TpoMOoIacTHHOBHH yac — 24,2 ¢ (HopMa — 26-36 c¢),
¢i6punoren 3a Kitaycom — 3,52 (Hopma — 2—4 1/1).

I mamep (Oenw cocnimanizauii 3): 9,32 Mkr®EOx/Ma
(mopma — 0-0,55).

I nuamep (Oenwv cocnimanizauii 5): 1285 ard®EOx/mMn
(Hopma <50).

Y3]1 opraniB yepeBHOI MOPO:XKHUHU (OeHb 20chnima-
ai3ayii 2): O3HAKW TemaToCIUIEHOMETalil, KaBepHO3HOI
TparchopMariii mopTarsHOi CHCTEMH.

Y3]1 cepus (Oenv zocnimanizayii 2): BapiaHT BIKOBOT
HOPMH.

EKTI' (0ens 2ocnimanizauyii 3): cunycoBa Taxikapmis.
[TomipHe nopyIeHHs MPOIIECiB Penosapr3allii.

Pentrenorpagisi opraniB rpyaHoi kJiTku (puc. 2,
oenv cocnimanizayii 2): nBoGiuHI iHQITETPATHBHI 3MiHH
B JICTCHSX, OLIBIIIE CIIpaBa.

CTyniHb HaCHYeHHSI KPOBi KHCHeM (OeHb 2ocnima-
aizauii 2): 95%.

Koncyabranis yposnora (demv 2ocnimanizauii 5):
aneprivHui HaOPSK KaJUTKH, JTIBOOIIHUN OPXieIi IUANMIT.

Koncyabranis HeBposora (denv cocnimanizauii 5):
eMoIliiiHa 1a0lIbHICTb.

iy
ki

Puc. 2. Pentrenorpadisi opranis
TPYAHOI KJIITKM Mani€eHTa

Jikysannsa: 6ioen-mono 10% (1 r/kr Ha Kypc ympo-
IOBX 3 1i0), medra3uaum, JeKcaMeTa30H, aHTUITIPETHKH,
iHy3iiiHa Tepanis (po3unH Pinrepa), cynpactun 2%.

Cman na uac eunucku: 3a710BUTbHAH.

Pexomenoauii:

JlnHamidHe CIIOCTepe)eHHsI meiarpa.

KonTponbhwuii orisy yepe3 1 mic.

KJITHIYHUI BUIIAJIOK 2

[Mignitok BikoMm 14 pokis. ITocTynuB 3i ckapramu Ha
MiBUIIEHHS TemrepaTypH Tina g0 39,0° C, myxymHomno-
niOHMi yTBip Ha mwmi cmpaBa. [AWTHHY TOCHiTali3yBasln
y XipypriuHe BiATUICHHS 3 TOMEPEAHIM [iarHO30M MPaBo-
OiuHwMi muitHKH TiMbaaeHiT.

¥ 3aranpHoMy aHaJi3i KpoBi Ha MOMEHT 3BEpHEHHS
1o sikapHi neiikonuTos (12,6x10°), HelTpodineHuit 3cyB
neiikouuraproi ¢popmynu (nanoukosiaepi 11%, ceremnro-
snepHi 60%), migsuiienns [IIOE 15 mm/rox.

Ha ¢oni npusnayenoi anTuOakTepianbHOi Teparii
BIIPOJIOBXK MABOX J1i0 cTaH AWTHHU moripmmuBes. K-
HIYHO HApOCJIM CHUMOTOMHM IHTOKCHKalii, yTpUMyBajacs
rekTnyHa temmeparypa Tina ( 39,7-39,8°C), 3’siBuiuch
neTexiajJbHI BUCHIIAaHHS Ha IIKipi TyayOa, KiHIIBOK, sIKi
MOCHUITIOBAJIUCS Ha BHUCOTI TapsuKd, MaJMHOBHH SI3WK,
TeTaToCIUICHOMET IS,

Y mnoBTOpHOMY 3arajJibHOMY aHaJi3i KpoBi: ieii-
kot 8,9x10°; mamoukosimepui — 30%, cermeHTos-
nepHi — 57, IHOE 22 mm/rox.

Bioximiunuii ananiz kposi: CPII — 96 wmr/x; mpo-
KaIbIUTOHIH — 3,3 Hr/mir, 3arajapHuil Oimox — 49,8r/m;
J-mumepu — 4661 ur®EOn/ M (Hopma 67—1455).

Busnauennsa meronom IPA IgGno SARS-CoV-2 —
0,3 On. (Hopma no 1,1); IgM — 8,2 On. (Hopma 1o 1,1).

Busnauenns antureny 10 SARS-CoV-2 — pesynsrar
B’ €eMHHIA.

EKI' — cunycoBa Taxikapais, mpaBorpama, CIIOBiJIb-
HeHH AB-mipoBigHOCTI.

Y3/l opraHiB 4YepeBHOI MOPOKHMHU: TEIIATOCIUICHO-
MeTatis, BUMIT Y TJIeBPAIbHUX CHHYCAX, TIAPOTICPUTOHEYM.

Exo-KI': po3mmpeHHs mpaBHX BiImiNiB cepIis, 3HHU-
JKEHHsI CKOPOTIUBOI 3narHOCTI ((ppakiiist Bukumy 37%).
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[poBeneHo KOHCHITIYM Yy CKJIaJii JUTS4Oro Xipypra, ajiep-
rojiora, iH(EKIOHICTa, OTOJApPUHIOJOra, Kapmiomora. 3a
HasIBHUMH KJTIHIYHIMH CUMITTOMAMH Ta 3MiHaMH JIabopaTop-
HUX TIOKA3HWKIB, BIJIIOBIHO JO JIarHOCTUYHHUX KPHUTEPIiiB
BOO3, BucTaBneHO KITIHIYHUN JTIaTHO3: MY/IbIMUCUCTHEMHUL
3ananvHull cundpom, acoyiviosanuii i3 COVID-19. Miokap-
oum, nonicepo3um, NPABOOIYHULL WULIHULL TIMDAOeHim.

3 ypaxyBaHHSIM Ba)KKOCTi CTaHy JWTHHA MepeBe/icHa
y BiOmigeHHsA iHTeHCHBHOI Tepamii. [Ipm3HadeHO ITiKy-
BaHHS: IMyHOIJIOOYJIH JIOACHKUI 2 T/KT; areTHIICaIiIH-
moBa kuciora 40mr/kr/moOy; mexcamera3zoH 8§ wmr/mo0ly;
aHTHOIOTHKY (11e()TPiaKCOH, aMiKalliH, OpyIeHeM); aHTH-
KOaryJsiHTH, AiypeTuK, iHdy3iiiHa Teparris (IJ1rKo3a, Kalilo
XJIOpHUI, TIIFOKACOJI, PO34YKH Pinrepa).

Ha ¢oHi no3uTrBHOI TMHAMIKM 3aXBOPIOBaHHS 4epes3
7 ni6 nepeBeneHNi y cOMaTHYHE BiTiICHHS.

Bunucanwnii Ha 21 100y y 3a/10BIIbBHOMY CTaHi 3 PeKo-
MEHIAIISIMH:

— anerwicaninmioBa kuciora 100 mr 2 pa3u Ha 100y
BITPOJIOBXX 8 THIXKHIB i/l KOHTPOJIEM 3arajlibHOr0 aHamizy
KpOBI;

BHUIIALOK I3 JIIKAPCBEKOI IPAKTUKH

— Kcapenaro 5 mr 1 pa3 Ha g00y TPHUBAJO IiJ KOHTp-
oneM JI-mumepis;

— koHTposb Ex0-KI' 1 pa3 Ha micsIb;

— CIOCTEpeXEHHs Iejiarpa, KapJionora 3a MmicieMm
MIPOKUBAHHS.

BucnoBku.

1. TMangemis COVID-19 Bukimkana TOSBY HOBHX
CHUMIITOMIB Ta CHHAPOMIB, HE BIJOMHUX paHiIIe.

2. KiiHimucTH Ta HayKOBII BCBOTO CBITY 00’ €mIHANH
cBO{ 3yCHW/UISI Yy WONIyKaX MaKCHMalbHO e()EeKTHBHIX
pimeHs moao yHigikarii KpuTepiiB A1IarHOCTHKH Ta JIKY-
BaJbHOI TAKTUKHA HE JIMIIE KOPOHABIPYCHOI XBOPOOH,
a # acoliiioBaHUX 3 HEIO I1aTOJOTIYHMUX CTaHIB, OIHHUM
3 IKMX € MYJbTUCUCTEMHHUH 3allaIbHUI CUHAPOM.

3. JliarHOCTHKa MYJIBTHCHCTEMHOTO 3arajbHOTO CHH-
JIPOMY BHMAarae MyJIbTHIUCIUILUTIHAPHOTO T1IXOMTY.

4. OtpumaHi Ha CBOTOZHI JIaHi JIiTepaTypH, Halll BIIACHI
CIIOCTEPEKEHHS CBIUaTh NMPO HEOOXiAHICTh IPOTOBKEHHS
TIOJAJIBIIOTO BUBYCHHS IUTAHb MATOTEHE3Y, KIIHIYHOTO TIepe-
0iry Ta BIOCKOHAJICHHS JIIKYBAIBHOI TAKTHKN MYJIETHCHCTEM-
HOTO 3aIIaIbHOTO CHHAPOMY Y JTITeH.
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The present paper provides an overview of the domestic pharmaceutical market, in particular, of the J05 ATC group — antiviral drugs for
systemic use.

Objective — conducting marketing research of the pharmaceutical market of Ukraine in the segment of antiviral drugs for systemic use:
structuring data on their assortment, the ratio of imported to domestic drugs, the availability of the assortment, comparison of retail prices, and
determination of social and economic affordability.

Materials and methods: data from the State Register of Medicines of Ukraine. Analytical techniques involved logical, mathematical,
statistical, methodical, and comparative methods.

The analysis of Ukraine’s domestic market for antiviral drugs, using the State Register of Medicines, brings forth significant insights. The
dataset comprises 277 registered medicines within this category. Acyclovir stands out as the most prevalent. Beyond the domestic landscape,
the study delves into the global presence of antiviral drugs, uncovering representation from 18 different countries. Indian-produced drugs
dominate this scenario, comprising 44.2% of the total while Ukrainian-produced drugs constitute 19.9%. The study extends its focus to the
socioeconomic accessibility within the Ukrainian pharmaceutical market. Noteworthy findings state that drugs from Ukrainian manufacturers
are among the most readily available and economically accessible.

Conclusion. The conducted study encourages consideration of local drug development initiatives to enhance the affordability and
accessibility of antiviral medications for the Ukrainian population.

Key words: antiviral drugs, pharmaceutical market, socio-economic accessibility, State Register of Medicines.
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H. A. Konak, C. B. Bacuiaok

MAPKETUHIOBI JOCJIJ)KEHHSI @®APMALEBTUYHOI'O PHHKY YKPAIHU Y CEIMEHTI
AHTUBIPYCHUX NPENIAPATIB JJIs1 CACTEMHOTI'O 3ACTOCYBAHHS

Hayionanvnuii ynisepcumem «JIvsiecoka nonimexuixay, JIveis, Yrpaina

V crarTi mpeAcTaBIeHNH POTOPHYTHH aHaNi3 BITYM3HAHOTO (papMaeBTHYHOTO PHHKY YKpaiHU MPOTHUBIPYCHHUX mpemnapartiB rpymu JOS
ATC. V nocnmimkeHHi po3IIsSIacThesl aCOPTUMEHT, CITIBBITHOIICHHS BITYM3HSHUX Ta IHO3EMHHX IIpenapariB, po3apiOHa I[iHOBa IMOJITHKA,
COLiaTbHO-eKOHOMIYTHA HOCTyNHIcTh. CTanoM Ha cideHs 2023 poxy B YkpaiHi 3apeecTpoBaHo 277 IPOTHBIPYCHHUX MpeMapariB. AHaii3 KpaiHu
MOXO/KEHH TIOKa3ye, 10 Ha PUHKY JOMIHYIOTh Ipenapaty iHmifickkoro BUpoOHMUTBA (44,2%), Ha IpyroMy Micli — KM yKpaiHCBKOTO
BupoOHuuTBa (19,9%). Sk MOKa3anM NOCIiIKEHHS, BapTICTh BITYN3HSIHUX JIKIB 3a3BUYAll € HIXKYOIO BiJl IMIIOPTHHX €KBIiBAJICHTIB (BUHATOK
CTaHOBHUIIH JIESK1 1HAIICHKI MpenapaT), TOMY IS ITiIBUIICHHS CONIaTbHO-eKOHOMIYHOT JOCTYITHOCTI MPOTHBIPYCHUX TIPETapaTiB s TPo-
MaIsH YKpaiHU JOLIFHO PO3BUBATH iX BHYTPILIHE BUPOOHUIITBO, @ TAKOXK HAJIATOMKYBAaTH CHIBIPALO 3 IHAIHCEKUMH BUPOOHUKAMH, HATIPH-
Ki1aj y chepi 3aKymiBIIi ASMIEBIINX JII0YMX CyOCTAHIIIM ISl BATOTOBIEHHS FOTOBUX JIIKAPCHKUX (HOPM.

KurouoBi ciioBa: mporuBipycHi mpenapartd, (apManeBTUYHHN pHHOK, COLialbHO-€KOHOMIYHA JOCTYNHICTb, JlepiKaBHHM peecTp
JKapChKUX 3aC001B.

Introduction. The importance of antiviral drugs has
become increasingly evident in the face of viral diseases,
especially COVID-19 and influenza which have placed
immense tension on healthcare systems globally. The virus
known as SARS-CoV-2, which causes the COVID-19

©N. A. Kopak, S. V. Vasyliuk, 2024

CrarTs MOIUPIOETHCS HA YMOBAX JIIICH3IT ': By

pandemic, affected over 12.7 million individuals globally
and resulted in more than 560.000 fatalities [1].

According to the public health center of the Ministry
of Health of Ukraine, these diseases are among the ten
leading diseases that caused the most deaths of Ukrainians
in 2021 [2].

Antiviral medications play a crucial role in mitigating
the severity and spread of these diseases, offering a vital
tool for healthcare professionals to manage and treat viral
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infections. However, the demand for these drugs has strained
healthcare systems, highlighting the need for adequate drug
supply chains, distribution networks and affordability for
population. As healthcare systems continue to grapple with
the challenges posed by viral diseases, the significance
of antiviral drugs in preventing and managing outbreaks
cannot be overstated [3]. Antiviral drugs play a crucial role
in the treatment of viral infections, and the development of
new antiviral drugs continues in response to the growing
threat of viral diseases [4].

Group JO5 ATC is a subcategory of the Anatomical
Therapeutic Chemicals (ATC) classification system that
covers direct-acting antiviral agents used to treat viral
infections. The ATC system is a widely recognized and
standardized method of classifying drugs based on their
anatomical, therapeutic and chemical characteristics [5].
The JO5 group, in particular, includes drugs used to treat
infections caused by viruses, such as hepatitis B and C,
HIV/AIDS, and influenza.

The present paper provides an overview of the domestic
pharmaceutical market, in particular, of the JO5 ATC group —
antiviral drugs for systemic use, including distribution by
dosage form, the ratio of drugs of Ukrainian and foreign
production, analysis of retail prices in the largest pharmacy
chains, and the number of items produced by domestic
manufacturers.

Modern conditions of socio-economic instability,
deterioration of the economic situation and nutrition of a
large part of the population, a sharp increase in migration,
and an increase in the group of socially vulnerable persons
contribute to the spread of viral diseases, because of the
connection between anxiety and depression and viral
infections, including herpes simplex virus, HIV/AIDS,
influenza A (HIN1) and hepatitis C [6; 7; 8; 9]. The outlined

SAPMAKOJIOI'IA I <$APMAIIIA

problem is especially relevant now for Ukraine, as in war
conditions there is a decline in the population’s purchasing
power, chronic stress, and consequently, weakened immune
systems, which will impact on the frequency of viral
diseases. In addition, an unstable and unpredictable domestic
pharmaceutical market will affect the nation’s ability to have
a proper treatment for those diseases. Thus, it is essential to
be aware of the market section of antiviral drugs [10].

Objective — conducting marketing research of the
pharmaceutical market of Ukraine in the segment of
antiviral drugs for systemic use, in the aspect of structuring
data on their assortment, the ratio of imported drugs to
domestic ones, the availability of the assortment in the
largest pharmacy chains, comparison of retail prices for
analog drugs, and determination of social and economic
affordability.

Materials and methods. Data from the State Register
of Medicines of Ukraine were used to examine the selection
of antiviral medications for systemic use [11]. Analytical
techniques, namely, logical, mathematical, statistical,
methodical, and comparative, were used in the work.

Obtained results. According to the ATC (Anatomical
Therapeutic Chemical) classification, JO5 antiviral agents
for systemic use belong to the group of Antimicrobial
agents for systemic use J. Analysis of the data of the State
Register of Medicines of Ukraine as of January 2023
showed that the group of JO5 antiviral agents for systemic
use has 277 trade names [11]. The most common subgroup
by the number of trade names is JOSABO1 “Acyclovir”:
26 names. Compounds in this subgroup account for one
tenth of the total number of names — 9.38%. The inosine
subgroups of pranobex and oseltamivir contain 19 (6.86%)
and 17 (6.13%) names, respectively. The distribution of all
subgroups is presented in Table 1.

Table 1

Distribution of antiviral agents for systemic use by subgroups

. The number of trade names of drugs
The number of registered : :
trade names of drugs Foreign Domestic
Name of the production production
subgroup of ATC code :
medicines absolute share in absolute share in share in the
the total absolute
number, the total number, . total amount,
. o . amount, | number, units o
units amount, % units % %o
1 2 3 4 5 6 7 8
Acyclovir JO5ABO1 26 9.38 18 69.23 8 30.77
Ribavirin JO5AB04 5 1.8 4 80 1 20
Ganciclovir JO5AB06 1.08 0 3 100
Famciclovir JO5AB09 11 3.97 10 90.91 1 9.09
Valacyclovir JOSABI11 10 3.61 9 90 1 10
Valganciclovir JOSAB14 4 1.44 4 100 0 0
Rimantadine JOSACO02 4 1.44 4 100 0 0
Ritonavir JOSAEO3 1 0.36 1 100 0 0
Atazanavir JO5AEO8 6 2.16 2 33.33 4 66.67
Darunavir JOSAE10 8 2.88 7 87.5 1 12.5
Zidovudine JO5AFO01 10 3.61 3 30 7 70
Lamivudine JOSAFO5 7 2.52 7 100 0 0
Abacavir JOSAF06 1.44 4 100 0 0
Tenofovir disoproxil | JOSAF07 6 2.16 5 83.33 1 16.67
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Continuation of table 1

1 2 3 4 5 6 7 8
Entecavir JOSAF10 2 0.72 2 100

Tenofovir JO5SAF13 2 0.72 1 50 1 50
alafenamide

Nevirapine JO5AGO1 6 2.16 6 100 0 0
Efavirenz JOSAGO3 6 2.16 6 100 0 0
Etravirine JO5AG04 2 0.72 1 50 1 50
Rilpivirine JO5AGO5 1 0.36 1 100 0 0
Zanamivir JOSAHO1 1 0,36 1 100 0 0
Oseltamivir JOSAHO02 17 6.13 11 64.70 6 35.30
Raltegravir JOSAJO01 2 0.72 2 100 0 0
Ribavirin JOSAPO1 1 0.36 0 0 1 100
Daklatasvir JO5AP07 3 1.08 2 66.67 1 33.33
Sofosbuvir JOSAPO8 5 1,8 3 60 2 40
Dasabuvir JO5AP09 2 0.72 2 100 0 0
Sofosbuvir/ JOSAPS51 6 2.16 4 66.67 2 33.33
ledipasvir

Ombitasvir/

paritaprevir/ JOSAPS3 2 0.72 1 50 1 50
ritonavir

Sofosbuvir/ JOSAPS5 4 1.44 4 100 0 0
velpatasvir

Glecaprevir/ JO5SAP57 3 1.08 3 100 0 0
pibrentasvir

Combind drug JOSAR 4 1.44 2 50 2 50
Zidovudine/ JOSARO1 9 3.4 7 77.78 2 222
lamivudine

Lamivudine/ JO5AR02 3 1.08 3 100 0 0
abacavir

Tenofovir

Disoproxil/ JO5AR03 5 1.8 4 80 1 20
Emtricitabine

Lamivudine/

zidovudine/ JO5AR05 1 0.36 1 100 0 0
nevirapine

Efavirenz/

emtricitabine/ JO5AR06 9 3.24 9 100 0 0
tenofovir disoproxil

Rilpivirine/

emtricitabine/ JOSARO08 1 0.36 1 100 0 0
tenofovir disoproxil

Lopinavit/ JO5ARI0 5 1.8 1 20 4 80
ritonavir

Efavirenz/

lamivudine/ JOSARI11 1 0.36 1 100 0 0
tenofovir disoproxil

Lamivudine/

abacavir/ JO5AR13 2 0.72 0 0 2 100
dolutegravir

Emtricitabine/

tenofovir/ JOSAR18 1 0.36 1 100 0 0
elvitegravir/

cobicistat

Dolutegravir/ JO5SAR21 1 0.36 1 100 0 0
rilpivirine

Atazanavir/ JO5AR23 1 0.36 1 100 0 0
ritonavir

Lamivudine/

tenofovir/ JO5AR27 1 0.36 1 100 0 0
dolutegravir
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Continuation of table 1

1 2 3 4 5 6 7 8
ngf;;‘;’fa‘m“ JOSAX 8 2.88 6 75 2 25
Inosine pranobex JO5AX05 19 6.85 12 63,15 7 36,84
Raltegravir JO5AX08 1 0.36 1 100 0 0
Dolutegravir JOSAX12 10 3.61 10 100 0 0
Umifenavir JO5AX13 4 1.44 4 100 0 0
Daklatasvir JO5AX14 1 0.36 1 100 0 0
Sofosbuvir JOSAX15 1 0.36 1 100 0 0
Dasabuvir JO5AX16 2 0.72 2 100 0 0
Enisamium iodide JOSAX17 4 1.44 2 50 2 50
Letermovir JOSAX18 2 0.72 2 100 0 0
Baloxavir marboxil | JO5AX25 2 0.72 2 100 0 0
Favipiravir JOSAX27 3 1.08 3 100 0 0
i%fiiifé‘iivf/ JO5AX65 1 0.36 1 100 0 0
Ombitasvir/

paritaprevir/ JOSAX67 2 0.72 2 100 0 0
ritonavir

sgg’;z‘s‘zﬂ/ JO5SAX69 1 0.36 1 100 0 0
Total 277 100.00 222 80.15 55 19.85

From the JOSAR group, which includes drugs for the
treatment of HIV infection, there are 14 drugs represented
by 44 names on the pharmaceutical market of Ukraine. Of
these 14 medicinal products, Ukrainian plants produce 5
and are represented by 11 trade names.

The data in the table clearly shows the state of the
domestic pharmaceutical market for antiviral drugs and the
division of the product range into Ukrainian and foreign-
made drugs. It was found that Ukrainian drugs occupy
only a fifth of the market. The only domestic representative
that occupies more than half of the market is Zidovudine
(JOSAFO1). It is worth noting that Acyclovir (JOSABO1),
although occupying only a third of the market compared to
imported drugs, is represented by 8 trade names.

Instead, drugs in the subgroups of Famciclovir
(JOSABO09) and Valacyclovir (JOSABI1) are represented
by only a single name. And Dolutegravir (JOSAX12), even
more so, does not have a single name from a domestic
manufacturer.

Analyzing the results presented in Table 1, it is also
essential to note that one-fifth of the drugs on the market are
combined drugs (in particular, there are 59 such drugs out
of 277 names, which make up 21.3% of the total number),
as a result of which there is a significant expansion of the
range of antiviral drugs. Thus, the combination of 3 active
substances (JOSAF01, JOSAFO05, JOSAF07) in different
ratios made it possible to bring 9 drugs to the pharmaceuti-
cal market. Such a situation only expands the assortment,
but does not actually bring an original effective new drug
to the market. Therefore, the search for new effective active
substances with antiviral action is promising.

There are active substances that are presented both as
separate medicinal products and as part of combined prepa-
rations. In particular, Lamivudine (JOSAF05) is presented
as a separate drug, but it is also part of 4 separate trade

names (JOSARO1, JOSARO02, JOSAROS, JOSAR27). Teno-
fovir disoproxil (JOSAFOQ7) is presented as a separate drug,
but it is also part of 6 separate trade names (JOSARO3,
JO5AR06, JOSARO08, JOSARI11, JOSAR18, JOSAR27).
Distribution of these drugs was also analyzed by the
dosage form used in the State Register of Medicines of
Ukraine. It was found that the lion’s share of drugs are
tablet forms — 202 names (72.9%), capsules — 35 names
(15.5%), oral solutions — 12 names (4.3%), infusions —
10 names (3.6%), and other less common forms of release:
syrups, suspensions, drops, suppositories and granules.
Oral dosage forms of the antiviral drugs presented in this
study are the most convenient to use and account for the
vast majority of the total number of dosage forms (Fig. 1).
An analysis of the pharmaceutical market for antiviral
drugs by country of origin showed that the largest market

250

Tablets Capsules  Dral solstion Infusicns Syrups Others

a

Fig. 1. Distribution of antiviral drugs by release form
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share is held by drugs of Indian origin — 44.2%, which
corresponds to 122 names. In contrast, Ukrainian-made
drugs account for only 19.9% of the market and are
represented by 55 names (Fig. 2).

The distribution of medicinal products in the studied
segmentamong manufacturers ofIndian originby assortment
items is as follows: Aspiro Pharma Limited — 1 position,
Aurobindo Pharma Limited — 14 positions, Hetero Labs
Limited — 31 positions, Glenmark Pharmaceuticals Ltd. —
1 position, Emcur Pharmaceuticals Ltd. —9 positions, Laurus
Labs Limited — 1 position, Lupin Limited — 1 position,
Mylan Laboratories Limited — 18 positions, Macleods
Pharmaceuticals Limited — 11 positions, Micro Labs
Limited — 1 position, Milan Laboratories Limited —
5 positions, MSN Laboratories Private Limited — 3 positions,
Natco Pharma Limited — 6 positions, Panacea Biotech
Pharma Ltd. — 1 position, Sun Pharmaceutical Industries
Limited — 3 positions, Strides Pharmaceutical Sciences
Limited — 11 positions, Cipla Ltd — 5 positions.

The analysis of INN (international nonproprietary
names) of antiviral drugs for systemic use JO5 showed that
199 items, i.e., 71.84%, are mono drugs, and 78 items, i.e.,
28.16% of the total number, are combined drugs.

After analyzing antiviral drugs for systemic use by the
number of names manufactured by a particular domestic
manufacturer, we obtained the results presented in Table
2. The results show that Farmak is the leader in terms of
the number of names (Fig. 3), which, according to Prox-
ima Research as of November 2022, remains the leader of
the Ukrainian pharmaceutical market, just like in pre-war
times [12].

We also analyzed prices in the largest pharmacy chains
for the most popular products on the market. We analyzed
the prices of the most popular antiviral drugs [13] on the
market in the largest pharmacy chains of Ukraine, taking
into account the number of outlets [14]. For comparison,
the pharmacy chains Pozhorozhnyk, Bazhaemo zdorovya —
Sirius-95 and ANC — Apteka Magnolia LLC in Kyiv, Lviv,
and Kharkiv regions were taken.

Dt

15.8%

Great Britain
La%
Slowenia
L9%
Poland

2.5%

india

a4 2%

Carusda
2.9%

Spain
3.6%

Garmany
EA%

Ukraine
18.8%

Fig. 2. Distribution of antiviral drugs by country
of origin
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Fig. 3. Number of names of antiviral agents
for systemic use by the manufacturer

It was found that representatives of the groups
Acyclovir (JOSABO1) — Acyclovir-Darnytsia, which
has 9.38% of market share, Inosine Pranobex — Noviryn
(JOSAX05) — 6.85%, Oseltamivir — Seltavir (JOSAHO02) —
6.13%, Famciclovir — Virostat (JOSAB09) — 3.97%, listed
in the table, are available in the largest pharmacy chains
in the country [14] in sufficient quantities [13]. Instead,
the drugs of the Zidovudine (JOSAFO01) and Dolutegravir
(JO5AX12) group, which according to the Medicines
Register have 10 trade names each, are not available in all
pharmacies in the country.

In order to determine the socio-economic availability
of antiviral drugs available on the Ukrainian market, we
calculated some marketing indicators, in particular the
price liquidity ratio, Cip the solvency adequacy ratio, C,_,
for acyclovir and oseltamivir drugs of domestic and foreign
production, since these 2 medicinal substances occupy the
largest shares of the Ukrainian market, respectively 9.38%
and 6.13%. The cheapest offers on the market were chosen
for imported drugs. Separately, we were also interested in
comparing the prices of drugs of Ukrainian, Indian and
European origin in terms of price per 1 tablet.

The coefficient of appropriate solvency (Ca.s.) and the
socioeconomic affordability of drugs based on acyclovir
and oseltamivir are inversely connected. The higher the
Ca.s. coefficient value, the less affordable pharmaceuticals
are in the eyes of the consumer. When the population’s
solvency is low, the Ca.s. indication reveals if a drug can
still be sold. As a result, the analysis allowed us to identify
the drugs that are most readily available to consumers
while accounting for the economics. Acyclovir-Darnytsia
tablets of 200 mg No. 20 of the Ukrainian firm Darnytsia
(Ca.s. = 0.59) and Acyclovir-Lekhim tablets of 200 mg
No. 20 of the Ukrainian producer Lekhim (Ca.s. = 0.53) are
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Table 2
Prices of the most common names in the largest pharmacy chains of Ukraine
Kyiv region Lviv region Kharkiv region
=4 24 2
=] =] =]
£ E S g £ S g £ S
Drug name S °3 Q S 23 Q = 23 Q
o < S Z e < S Z. e < O Z
S = < j = < S R <
(=) ~N S =] N S =] N 2
s | 2% s | 2% s | 3%
& =] = =] & =]
Acyclovir-Darnytsia
200 mg tablets No. 20 102.65 94.61 75.81 102.65 103.86 91.34 100.78 96.98 79.62
(10x2)
Virostat 300 mg tablets | g5y 55 | 79470 | 799.97 | 85125 | 833.69 | 841.61 | 90050 | 83379 | 863.40
No. 21 (7x3)
Scltavir capsules of 460.02 | 439.55 | 43836 | 459.94 | 457.02 | 469.23 | 451.64 45395 | 449.80
75 mg No. 10
Noviryn 300 mg tablets | 13790 | 14377 | 12492 | 137.90 | 14533 | 136.12 | 137.90 14421 | 136.01
No. 40 (10x4)
Table 3
Marketing indicators of socioeconomic affordability of antiviral drugs
Producer, Price per pack | Price per tablet
Drug name Drug release form country C | C.. (UAH) ** (UAH)
Acyclovir-Darnytsia | tablets of 200 mg No. 20 (10x2) Ukraine 0.71 | 0.59 70.70 3.53
Acyclovir Lekhim tablets of 200 mg No. 20 (10x2) Ukraine 093 | 0.53 49.20 2.46
Acyclovir 200 Stada | tablets of 200 mg No. 25 (5x5) Germany 0.82 | 1.15% 131.20* 6.56*
Tamiflu capsules of 75 mg No. 10 Switzerland 1.1 5.07 524.11 52.41
Azelta capsules of 75 mg No. 10 Ukraine 0.72 | 3.31 390 39
Flucap capsules of 75 mg No. 10 India 1.67 | 2.15 188 18,8

*Clg = W — liquidity ratio of the drug price;
P

m:

P

mi

Prp.
Cas.

-100% — solvency adequacy ratio;

. — the maximum price of drugs on the market for a certain period of time, hryvnias;

. — the minimum price of drugs on the market for a certain period of time, hryvnias;

P, — the average retail price of drugs for the corresponding period of time;

W, . —average salary for the relevant period of time [15; 16]

* —recalculated price per 20 tablets

*% —the price is selected from tabletki.ua [13] as the cheapest available offer on the Ukrainian market

the goods for the acyclovir group (JOSABO1). These goods
include Flucap 75 mg No. 10 capsules from the Indian
company Hetero Labs Limited (Ca.s. =2.15) and Azelta 75
mg No. 10 capsules from the Ukrainian company Biofarm
Ltd (Ca.s. = 3.31) for the oseltamivir group (JOSAHO02).

Low indicator of socio-economic affordability was
observed for foreign drugs. In particular, Acyclovir 200
Stada tablets of 200 mg No. 25 (Ca.s. = 1.15) and Tamiflu
capsules of 75 mg No. 10 (Ca.s. = 5.07), which had the
lowest socioeconomic affordability among acyclovir and
oseltamivir products accordingly. Obtained results for
socioeconomic affordability are shown in Table 3.

As can be seen from the analysis, the cost of domestic
drugs and in some cases is lower than that of imported drugs
with the same active ingredient (the exception was some
Indian drugs), so the logical step to improve the socio-
economic affordability of antiviral drugs for Ukrainian
citizens is to develop domestic production of drugs of this
class.

In today’s conditions, the development of the domestic
pharmaceutical industrial production of substances is
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complicated by the challenges of wartime. Taking into
account the relatively low price of Indian drugs to improve
the social availability of antiviral agents for citizens of
Ukraine, it is advisable to establish cooperation with Indian
manufacturers, for example, in the field of purchasing
cheaper active substances for manufacturing of ready-made
dosage forms.

Conclusion. Having analyzed the domestic market of
antiviral drugs using the State Register of Medicines, it was
found that as of January 2023, 277 medicines of the relevant
group were registered in Ukraine. The most common
representative is acyclovir, which lays the groundwork for
other 26 names, accounting for 9.38% of all antiviral drugs.
However, there is no obvious leader among the drugs that
would occupy the lion’s share of the market.

It was also established that the only subgroup of drugs
that contains a medicinal form convenient for children’s
prescription is JOSAXO05 — Inosine Pranobex (8 names). Of
these, 3 names are represented by Ukrainian manufacturers:
Ecopharm LLC and Pharmaceutical Company “Darnitsa”
PrJSC.

93



SAPMAKOJIOI'TIA I SAPMAIIIA

on

It was determined that antiviral drugs are represented The results of the study on the socioeconomic
the market by 18 countries. The most numerous are the accessibility of antiviral medications on the Ukrainian

drugs produced in India, the number of which is 122 items, pharmaceutical market can be used as a factual justification
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, 44.2% of the total number of drugs, and Ukraine — for the potential for local drug development and range

items, which is 19.9%, respectively. expansion.
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Introduction. Inflammation is a protective reaction of the organism to the damaging agent. Ibuprofen has anti-inflammatory, antipyretic,
and anti-edema effect. But ibuprofen has also side effects.

The main goal was to estimate the “dose-effect” dependence of the hexadecyl ester of ibuprofen on the formalin model of inflammation.

Materials and methods. An acute inflammatory reaction was caused by the subplantar injection of 0.1 ml of 2% formalin into the hind
limb of experimental rats. After the development of the inflammatory process, rats were treated by transdermal administration of the hexadecyl
ester of ibuprofen as an ointment containing the ester in various concentrations — 5%, 2.5%, 1% and 0.5%. The dynamics of change in the
inflammatory process determined by measuring the width and volume of the affected limbs.

Results. The hexadecyl ester of ibuprofen reduces the width and volume area of the inflammation in animals and has anti-inflammatory
activity at the concentrations 0.5-5%.

Conclusion. The hexadecyl ester of ibuprofen demonstrated the high anti-inflammatory activity. The anti-inflammatory activity was not
dependent from the concentration. It is advisable to use the 0.5% ointment of ibuprofen ester, which is almost equal in their efficiency to the
5% ointment.

Key words: pharmacological screening, anti-inflammatory effect, ibuprofen hexadecyl ether, dose-effect, formalin-induced inflammation.

YK 615.015.16:616-002

B. B. Ilpucryna, C. I. Borary, B. M. Kpecion, I. A. Boiixo, JI. M. Yurypsin

3AJIEXKHICTD  JO3A-E®EKT TI'EKCAJEIMAJIOBOIO E®IPY
DOPMAJITHOBOT' O 3ATTAJIEHHSA

O0ecbkuti HaYIOHATbHUL MEOUYHULL YHIGepCUmMEem

JlocmimKeHo 3alIexkHICTh 103a-e(eKT reKcaaenoBoro edipy iOynpodeny Ha Mozeni (OpMaTiHOBOTO 3amajieHHs. 3alalbHAH mporec
BUKIUKaIK cybrutantapauM BeeaeHHAM 0,1 mi 0,2% dopmamiHy mij migomIOBHMN anmoHEBPO3 33AHBOI KIHIIBKM TOCHiTHUX mIypiB. [licms
PO3BHUTKY IIPOLIECy 3aIaieHHs IIPOBOJIMIIH AILTIKALil0 Ma3eBOl OCHOBH, sIKa MICTHIIA TeKCAICLIMIIOBUH edip i0ynpodeHy y pi3HUX KOHIIEHTpa-
isx — 5%, 2,5%, 1% ta 0,5%. BecranosneHo, mo B rpynax TBapHH, Jie FeKcaIelIoBui edip i0ynpodeny BUKOPHCTOBYBABCS IS JTiKyBaHHS
THPOLIECy 3aIaJIFOBaHHS, CIIOCTEPIraloch 3HAYHE 3MEHIIICHHS TOKA3HUKIB IIMPHHH Ta 00’ €My OCEpe/IKy 3amaieHHs. BapTo 3a3Ha4mTH, 10 JUIs
JIOCSTHEHHS OCHOBHOTO (hapMaKoJIOTiuHOTro e()eKTy Ha opraHi3M HeoOXiaHO BuKoprcToByBaTH 0,5% Masb rexcaneniioBoro edipy i0ympode-
HY, OCKUIBKH HOT0 €()eKTHBHICTb HE IOCTYHAEThCS 5% Masi.

Kuo4osi ciioBa: dapMakonoriyHui CKpHHIHT, TPOTH3anaibHa Jisl, rekcamenunoBuil edip ibympodeny, no3a-edext, GpopmartiH iHTyKO-
BaHE 3arajeHHs.

IBYIPO®EHY HA  MOJEJII

Introduction. The vast majority of diseases include
general pathological processes, among which inflammation
is the most well-known [1].

Inflammation is a protective reaction of the body, which
is aimed at destroying the damaging agent and eliminating
ensuing changes in tissues. The local effect of the inflammatory
process is always accompanied by general changes in the entire
body. First of all, it manifests itself in increased temperature,
leukocytosis, violation of all types of metabolism, and
hypoproteinemia in chronic inflammation [2; 3].

© B. V. Prystupa, S. I. Bogatu, V. Y. Kresyun, et al., 2024

CrarTs MOMMPIOETHCS HA YMOBAX JIIICH3IT -'

The medicines actively used for the treatment of
the inflammatory process include non-steroidal anti-
inflammatory drugs (NSAIDs), among which the most
famous is ibuprofen [3]. According to modern terminology,
ibuprofen belongs to “acidic” anti-inflammatory agents and
has a large number of possible side effects, such as an irritating
effect on the mucous membrane of the gastrointestinal tract,
impaired kidney function, and others [4]. Its local usage as
a soft dosage requires frequent application to the skin (3—
4 times a day) [5], so it is relevant to create derivatives based
on ibuprofen, which would be characterized by an increase
in the retention time of the active molecule in the body both
due to an increase in lipophility and slow hydrolysis, which
leads to prolonged action.
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The analysis of literary sources demonstrates a lack
of information about the anti-inflammatory properties of
ibuprofen esters during transdermal administration. No
information was found on the concentration-dependent
activity of ibuprofen hexadecyl ester in the formalin model
of inflammation too.

One of the ways to solve this problem is to develop
methods of chemical modification of the ibuprofen
molecule, as a result of which it would be possible to
obtain more active analogues. One of these medicinal
forms are prodrugs [6]. From a chemical point of view,
prodrugs can be qualified as medicinal compounds
temporarily containing special biologically inert groups,
which are used to change the undesirable properties of
the parent molecule: solubility, bioavailability, specific
action, instability, long time of release of the substance
from the dosage form, toxicity, and inconvenience of use
for patient (taste, smell).

The most widely used compound for creating prodrugs
is ester. Esters are easily synthesized from active substances
containing alcohol groups and carboxylic acids [7].

The main goal was to establish the “dose-effect”
dependence of the hexadecyl ester of ibuprofen on the
formalin model of inflammation.

Materials and methods.

Animal groups

Experiments involved 96 purebred white rats of the Wis-
tar line, weighing 150-180 g, obtained from the vivarium
of the Odesa National Medical University. Animals were
subject to a standard diet with water and food ad libitum.
Experimental studies were conducted following the meth-
odological recommendations of the State Pharmacological
Center, Ministry of Health of Ukraine, and the bioethics
commission of the Odesa I.I. Mechnikov National Univer-
sity, Ministry of Education of Ukraine.

Synthesis

The hexadecyl esters of ibuprofen were synthesized
by the azeotropic water distillation with benzene using a
Dean-Stark nozzle (Fig. 1).

The purity of the obtained esters was verified by the
method of thin layer chromatography (TLC) in the sys-
tem — heptane-chloroform-ethyl acetate 1:1:0.5.

Hexadecyl ester of ibuprofen was synthesized at the
Pharmaceutical Chemistry Department of Odesa I.I. Mech-
nikov National University (C, H,,) (Fig. 2).

CH, EﬂT \[/ + R-OH —t—- f
’J kx’l i H, C/]\A =

Design of the experiment. An acute inflammatory
reaction was induced by the method of subplantar injection
of 0.1 ml of 2% formalin [8; 9] into the hind limb of
experimental rats. After 24 hours, rats were treated by
transdermal administration of the hexadecyl ester of
ibuprofen (see Fig. 2) with an ointment containing the ester
at various concentrations — 5%, 2.5%, 1% and 0.5%.

The hydrophilic base, consisted of PEG-1500:PEO-
400:1,2-propylene glycol, in a ratio of 4:2:3, respectively,
is often used in medical practice and does not cause allergic
reactions and has no contraindications for use [10].

The results of the experimental study were evaluated
on the basis of the dynamics of changes in the width and
volume of the affected limb (the width was determined by
an electronic calliper, and the volume by the volumetric
method).

Results and discussion.

The study of dose-effect response to the model of
formalin inflammation showed that the use of ibuprofen
hexadecyl ester for treating the inflammatory process
demonstrates  significant  anti-inflammatory  activity
(Tables 1, 2).

The formalin model leads to the development of
chronic inflammation, which can cause tissue necrosis.
This is a classic model of the chronic inflammatory process
[9]. Therefore, we studied the dose-effect relationship
of the hexadecyl ester of ibuprofen with transdermal
administration specifically on the formalin model of
inflammation.

The obtained results reveal that on the 1st day (24 hrs)
of treatment, the parameters of the width and volume of the
affected limbs of the experimental rats in the groups where
ibuprofen hexadecyl ester was used did not differ from the
control group, where the treatment was not carried out.

Starting from the second day of treatment, there is
a tendency to a significant decrease in inflammation
indicators in the groups that were injected with ibuprofen
hexadecyl ester, and there is a return of the width indicators
of the affected limbs to the initial ones on the 10th day, and
the volume indicators — on the 9th day of the experiment.

In the control group of animals, the width and volume
of the inflammation at the end of the experiment did not
reach the intact ones and exceeded the indicators of the
other groups by 48% (width of the affected limbs) and 35%
(volume of the affected limbs), respectively.

CH,

S

OR

Fig. 1. Synthesis reaction of hexadecyl ester ibuprofen

CH,
0
CH, (X

e
HC =

Fig. 2. Molecular structure of hexadecyl ester ibuprofen (IBP-C
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16 33)
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Table 1

Anti-inflammatory activity of the hexadecyl ester of ibuprofen on the model of formalin inflammation depending
on the concentration (width of swelling of the affected limbs of rats, in % of intact ones, (M + m) (n=10))

Day Control Ibuprofen IBI())jsc'}/ﬁoHS-" IBPI- E/:IGH-“ IBI;-g.}/i H,, IBl;jg,l/f]Hﬂ
Intact indicators 100+4.2
24 hrs 15545.3

2 161.242.2 145.6+4.2* 149.6+3* 145.3+4* 142.543* 144 .1+5.8%*

3 152.6£2.3 137.0+£3.8* 133.0+£2.7* 132.8£3.2 * 134.8+£2.1* 131.3+£3.6*

4 160.0+1.5 134.0+£2.1* 135.542.4* 130.1£3.1 * 132.74£3.5* 129.0+4.1%*

5 159.7£3.1 131.8+£2.4* 136.6+£3.5 * 132.8+1.9 * 125.3+£2.6* 124.2+3 .4*

6 153.943.2 128.1+1.8* 120.1£2.9 * 126.4£2.7 * 121.14£3.9* 122.6+£2.6*

7 152.4+2.1 124.9+2.9% 118.542.1 * 121.2+1.5 * 119.54+3.2* 118.2+4.3*

8 147.2+1.3 122.5+1.7* 115.3+4.7 * 119.8+3.7* 113.942.7* 116.14+4.0*

9 162.3+3.2 125.7+3.5% 121.1+3.6 * 122.242.8 * 118.4+3.6* 119.2+2.4*

10 160.3+2.6 120.743.7* 116.842.1 * 115.842.2 * 114.2+3.0%* 113 .7£2.5%

11 150.0+2.4 115.443.1% 111.5+£3.1 * 110.8+1.4 * 108.242.4* 106.0+£2.0%*

12 148.0£1.2 111.3+4.5% 107.0£2.6 * 105.1£2.4 * 104.3£1.2* 105.0£1.1%*

Note: * —p < 0.05 — matched with the control group
Table 2

Anti-inflammatory activity of the hexadecyl ester of ibuprofen on the formalin inflammation model depending
on the concentration (volume of edema of the affected limbs of rats, in % of intact ones, (M = m) (n=10))

Day Control Ibuprofen IB]:)-g‘l,/‘oH 33 IBPI- C,,::)ﬁH” IBI;TSC(}/T)H” IBI;T(?%H”
Intact indicators 100+6.4
24 hrs 162+7.1

2 164.943.1 160.843.4* 162.1+4.3* 158.6+3.1* 154.2+4.8%* 155.9+3.2*

3 167.5+4.2 153.2+4.1* 149.5+3.0* 147.5+2.8* 149 .8+4.0* 147.34£2.1*

4 175.3+2.1 142.3+4.7* 135.5+4.1* 136.8+3.9* 130.2+3.7* 132.0+2.8*

5 162.4+4.2 138.1+3.5* 130.1+3.9* 137.2+4.2% 132.5+3.0* 127.8+1.8*

6 156.4+3.1 138.7+3.1* 127.6+£2.7* 129.2+3.7* 130.4+1.8* 125.3+2.0*

7 157.1+£3.8 126.4+2.4* 122.0+3.8%* 128.3+4.0* 125.6£2.7* 123.2+1.2*

8 155.1+4.0 120.6+1.8* 118.74+2.5% 122.4+3.2% 115.442.3% 114.34+3.4%

9 163.8+3.2 126.6+3.4* 123.1+3.1* 128.8+2.9* 125.1+£1.2* 121.1+£2.2%

10 158.9+2.4 121.742.1% 119.0+1.8* 121.0+2.4%* 118.0+3.4* 119,5+3.4%*

11 145.6+1.8 116.0+3.2* 112.6+2.7* 114.0+3 4% 111.3£3.1* 114.0+2.8*

12 136.0+3.3 109.8+4.2* 106,24+3.5* 105.0+3.3* 10 3.4+1.8%* 107,5+2.8*

Note: * —p < 0.05 — matched with the control group

The anti-inflammatory activity in the group with
5% hexadecyl ester of ibuprofen was slightly better
than in the groups where 2.5%, 1% and 0.5% ointment
was used.

Conclusions. Consequently, referring to the results
of indicators of the inflammation of the hind paw on the
formalin model of inflammation, it can be stated that
the use of transdermal administration of the hexadecyl
ester of ibuprofen demonstrates high anti-inflammatory
activity in a wide range of concentrations. It means
that in order to achieve the desired pharmacological

response to the inflammatory process, it is advisable to
use 0.5% ibuprofen ester ointment, which is almost as
effective as 5% ointment.

Such a phenomenon can be explained by the fact
that during transdermal administration the amount of
the active substance penetrating through the skin barrier
is limited by the permeability of the stratum corneum
and the release of the active substance from the skin
depot. These parameters lead to slight differences in the
manifestation of anti-inflammatory activity at different
concentrations of the ester in the soft dosage form.
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JAJIsA ABTOPIB
«OJIECBKU MEIUYHHUH KYPHAD»

Binomocti npo Buganus

«Onecpkuii MEOUYHUI JKypHam» OylIo 3aCHOBaHO
B 1926 pormi. 3a kinbka pokiB BiH Ha0yB HEaOMIKOTO aBTO-
PHUTETY cepel HayKOBIIB. Y HbOMY JIpyKyBaJll CBOI Iparl
BYeHi, yni iMeHa OyJM BCECBITHBO BiJJOMI BXE TOTO 4acy
a0o sKi 3100ynu BU3HAHHs B MaiiOyTHROMY. Ta 3romom, Ha
nouatky 1930-x pokiB, BUAAHHS XXypHauly OyJ0 IpHIIHU-
HeHo. [Tonosienuii y 1997 poui, BiH 3a KOPOTKHH Yac BiJl-
HOBHB CBIil aBTOPUTET 1 MOCIB YUJIbHE MICIIE Cepell HayKo-
BHMX BHUJIaHb KpaiHU.

3aCHOBHHUKOM i1 BUaBLeM «OAeChbKOTO METUIHOTO KYP-
Hary» € OnecbKuil HalliOHATBHAN MEINYHUN YHIBEPCHUTET.

lonoBHIM pemakToOpoM i3 YaciB BiAHOBIICHHS BHIIYCKY
xKypHaiy € akagemik HAMH Vkpainu, naypear [lepxaBHoi
mpemii Ykpainu B. M. 3anopoxan. J{o cxiany pemakiiitHoi
KOJIETii Ta pelaKmiiHOl pagW BXOIATH BiIOMI BITYH3HSHI
i 3apyOiXHI BUCHI.

«Opecpkuil MeAMUHUM )KypHa» BKIoueHui o [epe-
JIiKy HayKoBUX (haXOBHX BHJaHb YKpaiHu B kareropii «b»
(ranmys3s — Menu4HI HaykH, creniaabHocTi — 221 «Croma-
ToJjoristy, 222 «Menununay, 226 «®Papmaiis, TpoMuc-
noBa Qapmanisn», 228 «Ilexiarpis» (Hakaz MinicrepcTpa
ocBith i Hayku Ykpainu Ne 894 Bin 10.10.2022, nogaroxk 2;
JocTyn 3a mocwiaHHsM https://mon.gov.ua/storage/app/
uploads/public/634/554/a9b/634554a9b478a810320066.
pdf; Haka3z MinictepcTBa ocBiTH 1 Hayku Yipaiaum Nel85
Bim 20.02.2023, momatox 4; mOCTymn 3a MOCHJIAHHSIM

https://mon.gov.ua/storage/app/uploads/public/640/5b3/0
d1/6405b30d14b2a618655959.pdf). Llopoky B xypHami
JIPYKYEThCS OMM3BKO BICIMIECATH CTATCH 1 MOBIJOMIICHD.
Bin HagxomauTh 10 HalBigoMimux Oi0OMiOTeK KpaiHu,
BEIMKMX HAyKOBUX LIEHTPIB, JECATKIB HaBYaJIbHUX
3aK1aiB. Moro mosiBy rifiHO OL[IHEHO 3a MEXaMM HAIIO
kpainu — BiH 3aHecenuid 1o Index Copernicus, Ulrich’s
Periodicals Directory, BASE-Search, Google Axane-
Mmii, «HaykoBoi mepioguku Ykpaium», Scopus Content
Selection and Advisory Board (CSAB) po3nisHyna
3asBKy XypHany «OJeChbKOT0 MEIUYHOTO JXKypHAIY» Ta
cxBanmia i I pedepyBaHHS B HAyKOMETpUUHiM Oasi
Scopus 25.10.2023 p.

VYV cepmHi 2022 poky HaykoBe BHmaHHA «OmechKuit
MEIUYHHN KYPHAID OTPHUMAIIO TPUMICSYHY CTHIICHIIIO Bijl
npoekty «IlinTprmka ykpaincekum peaxoserisim» (SUES —
Support to Ukrainian Editorial Staff). SUES e ininiatuBoro
€BPOIICHCHKNX YCTAaHOB Ta OpraHizauiid, MeTa sSIKUX IOJIs-
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TIPABIJIA IIIJITOTOBKU CTATEM /10 «OJIECBKOI'O MEJJUYHOTI' O KYPHAJTY»

1. B «OnecbkoMy MeIUYHOMY XKypHaJI» ITyONIKyIOTHCS
TEOPETHYHI ¥ OIIIA/IOBI CTATTi, SIKi BiIOOPa’KarOTh BaXKITHBI
JOCSTHEHHSI HAayKH, IMICYMKH 3aBEpLICHHX OPUTiHAIBHHX
KINHIYHAX Ta EKCIIePUMEHTAIPHHUX JOCTIKEHb, OCHOBHI
PE3YIBTaTH AUCEPTAIIMHUX POOIT 13 MEUIIIHI, CTOMATOJIOTI1
Ta (hapMmariii, a TaKOX MaTepiay MEMOPIAJIBHOTO XapaKTepy.

2. Jlo po3misimy MpUAMAOThCs MPOOJIEMHI Ta OpHIi-
HAJIbHI CTATTI 3araIbHUM 00CSIroM 6—12 CTOPIHOK, OTVISIIH —
10 12-20 cTopiHOK, KOPOTKI ITOBIJOMJIEHHS — JI0 2 CTOPIHOK.

3. He npuiimMaroTbest cTarTi, Kl Bxe OyJIM HaJpyKOBaHi
B IHIIUX BUJIAHHIX 200 3apOMOHOBAHI 10 MyOiKallii Kijb-
KOM BHJAHHSIM BOJHOYAC, a TAKOX POOOTH, SIKi 332 CBOEFO
CYTHICTIO € TIepepOoOKOr0 OIMyONIiKOBAaHMX paHIIIEe cTarei
1 He MICTATHP HOBOTO HAyKOBOTO MaTepiasy abo HOBOTO
HAayKOBOTO OCMHMCIICHHSI BXKE BiZIOMOTO Matepiay.

4. Y xypHali APYKYIOThCS:

a) pe3yJabTaTH OPUTIHANBHUX AOCTIKEHb Y IPiOPHUTET-
HUX HalpsAMax PO3BUTKY MEIMYHHX, CTOMATOJOTiYHHX Ta
(hapMaIieBTUIHNX HAYK;

0) pobotu 3 QyHIaMEHTaNIbHUX Ta NPUKIAJIHUX IPO-
OmeM 13 TakuX chemiaabHOCTeH: 221 — cTOMaToNoris,
222 — meauuuHa, 226 — dapmariis, npomucioBa dapmaris,
228 — neniarpis:

— reHEeTHKa Ta NPUKIJIAIHI aCIIEKTH MEMYHOI TeHETHKHY;

—Oioiznuni  Ta  MoOpOPyHKIIOHANBHI  Xapak-
TEPUCTHUKH KIITHH OpPraHi3My IPH Pi3HUX BHIAX MMATOJIOTIi;

— po0oTH 3 HOBITHIX KIITHHHUX TEXHOJIOTIH;
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— HOBITHI pO3pOOKHM B Taiy3i 3arajJbHOI i KIHIYHOT
(apmaxororii Ta hapmarii;

— JOCSITHEHHS B rally3i BUBYCHHS €TiONIOTT, TaTOreHe3y
Ta JIarHOCTHKU CY4aCHUX 3aXBOPIOBAHb;

— mpo(iTaKTHKa 3aXBOPIOBaHb, IIEIUICHHS, 3armodi-
TaHHs 0COONMBO HEOE3MEUHNM 3aXBOPIOBAHHSIM;

B) EKCIICPUMEHTAJIbHI JOCITIHKEHHS, OIS, KITiHIYHI
BUIIAJIKH, HOBI METO/IY TA TEXHOJIOTI] 3 Cy4aCHUX aKTyaJbHHUX
po0JIeM CTOMATOJIOT i, MEAMIIMHY, TIeAiaTpii Ta Gapmarii;

r) iHdopmaris, XpoHika, roBinei, marepiaau 3 icropii
HayKH Ta MeJULMHHM, papMalii, croMaToorii, pereHsii.

5. CrarTst HaJICUJIA€ThCS 10 Pelakilii B €JIeKTPOHHOMY
BapiaHTi 31 CKAHOM IEPIIOi CTOPIHKM 3 MiANMCAMH BCIX
aBropiB. CBOIMH WiImucaMy aBTOPH TapaHTYHTh, IO
CTATTIO HAIMCAHO 3 JOTPHUMAHHSIM MPaBWI IiATOTOBKH
crateil 10 «OmechbKOro MEAUYHOIO >KYpHAILy», eKCIepH-
MEHTaJbHI Ta KIiHIYHI TOCHiIKeHHS Oy BUKOHAHI Bij-
MOBITHO 0 MIPKHAPOJHUX €THYHUX HOPM HAyKOBHUX JOCIHIi-
JOKEHb, a TAKOK HAMAIOTh PEHAKIIil MpaBo Ha MyOIIiKaIlio
CTaTTi B JKypHAaJI, PO3MIIICHHS 11 Ta MarepiajiB 1I0a0 Hel
Ha caiiTi )KypHaJy 1 B IHIIKMX JpKepelax.

6. Crarta cynpoBomKyeTbesi ckaHoM (1) Hampas-
JIEHHS [0 pelaKuii, 3aBi30BaHUM IIiINMCOM KepiBHHKA
Ta TICYATKOK YCTAHOBH, JIe¢ BUKOHAHO po0oTy, (2) Bimomoc-
TSIMH TIPO aBTOPIB, (3) JEKIApami€ro MOI0 OPUTIHAIEHOCTI
TEKCTY HayKOBOI CTaTTi, a JUIA BITYU3HIHUX aBTOPIB TAKOK (4)
EKCIICPTHIM BUCHOBKOM, III0 TO3BOJISE BIIKPUTY ITyOJTiKaIIifO.
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7. SIKo y cTarTi BUKOPUCTaHO Marepiaiy, sKi € IHTeleK-
TyaJbHOIO BIIACHICTIO KUTBKOX OpraHizarliif i paHimie He myoi-
KyBaJIHCsI, aBTOP Ma€ OJICPIKaTH JIO3BLI Ha TX MyOMiKaIiro Bif
KOXKHOI 13 WX OpraHizarii i HariciaTy Horo pa3oM 3i CTarTero.

8. TekcT npyKyeTbcs depe3 IMBTOpa IHTEpBaly Ha
CTaHJAPTHOMY MAITMHONMCHOMY apKyIli (IIMPHHA MOJNIB:
JIBOTO, BEPXHBOTO Ta HIDKHBOTO — MO 2 CM, IIPaBOro —
1 cm) mpudrom Arial (Arial Cyr) a6o Times (Times Cyr)
po3mipoM 14 myHkTiB. CTOpiHKAa TEKCTY MIOBUHHA MiCTUTH
He Oinbie 30 psAaKiB.

9. Mosa crareii — aHIIilicbka Ta yKpaiHChKa (mepeBara
BiITA€THCSI AaHTTIOMOBHUM POOOTaM).

10. Marepian crarTi Ma€ OyTH BUKJIQJEHHH 32 TaKoOO
CXEMOIO:

a) ingekc Y/IK — 3miBa, BiIIIOBITHO IO KITFOYOBHX CIIiB;

0) imimiasm Ta Tpi3BHIIE aBTOpa  (aBTOpIB),
ORCID ID xoxHoOTrO0 aBTOpa;

B) Ha3Ba CTaTTi;

T') IOBHA Ha3Ba YCTaHOBH (YCTAHOB), ¢ BUKOHAHO poOOTY,
MicTO, KpaiHa. SIKIO aBTOpIB KijbKa i BOHU MPAIIOIOTh
y Pi3HHUX yCTAaHOBAX, TO/li HEOOXi1HO apabChKUMU U pamMu
MO3HAYNTH [UPPOBUI HAIPAAKOBUN 3HAK, IO BiJOBiIae
YCTaHOBI, Je TIPalIo€e KOXKHUH 3 aBTOPIB; a HA3Ba yCTAaHOBH
Mae OyTH BKa3aHa 3 BiIMOBITHUM HU(POBUM ITO3HAYCH-
HSIM, EJIEKTpPOHHa ajpeca (aapecu), Homep TenedoHy;

) IIBa pe3foMe: YKpPaiHCHKOIO MOBOIO 00CATOM [0
800 nmpyxoBanux jitep (0,45 cTOpiHKM) Ta aHDIIHCHKOIO
obcsrom 10 1800 npyxoBanux Jitep (1 cropinka). Pestome
YKpaiHCHKOIO MOBOIO Ma€ CKJIJAaTHCS 32 TaKOI CXEMOIO:
ingexc YJIK, inimianu Ta npi3Buiie aBTopa (aBTopiB), Ha3Ba
CTaTTi, TEKCT pe3loMe, KIIIOYOBI CJIoBa (He OUIbIIe I’ SITH);

€) IMOCTaHOBKa MPOOJIEMH B 3arajbHOMY BUINIAML Ta ii
3B’S130K 13 BOXJIMBHMU HAYKOBUMH Ta MPAKTHYHUMHU 3aB-
JAHHSMUY;

) (hOpMYITIOBaHHS METH CTaTTi (ITOCTAaHOBKA 3aBJaHH!);

3) Marepianau i MeTOJ JOCIiHPKSHHS 3 OITUCAaMHU METO-
JIB JIOCIIKEHHS, KUTBKOCTI Ta PO3MOLTY 00’ €KTIB JOCIHTi-
UKeHHS. Mae OyTH 3a3Ha4€HO IOTPHMAaHHS NPHUHIINIIIB
ETtmunoro kogekcy BeecBiTHROT MeanuHO1 acomiartii (I'eib-
CIHCBKa JIeKJIapartisi) o0 JOCHTIHKEHb, 10 AKUX JOTyda-
10Th Joziel, abo mpuHIMIiB JupektuBu €Bporneiicbkoro
Corozy 2010/10/63 EU mono ekcriepuMeHTiB Ha TBAPHHAX;

1) BUKJIaJ] OCHOBHOTO MaTepiajy JOCIi/UKEHHS 3 IOB-
HUM OOTPYHTYBaHHSM OTPUMAaHUX HAYKOBHX PE3yJIbTATIB;

K) BHCHOBKHU 3 JIOCJI/DKCHHS 1 MEPCIEKTHBH IOJAJIb-
IIUX pO3pOOOK Yy IIbOMY HAIIPsIMi;

J) JNiTepaTypHi MOCWIAHHA B IMOPSIKY iX HUTyBaHHS
a0o 3a andapiToM.

11. Pe3tome aHIIHCHKOIO MOBOIO Ma€ KOPOTKO ITOBTO-
PIOBAaTH CTPYKTYPY CTaTTi, BKIIOYHO 31 BCTYIIOM, METOIO Ta
3aB/IaHHSAMH, METOIaMH, PE3yJIbTaTaMi, BUCHOBKAMH, 1 Mic-
TUTH KITIOYOBI cJIoBa. IHimiamy Ta mpi3BuIne aBTopa (aBTO-
piB) NOZAIOTECS y TpaHCIiTepanii, Ha3Ba CTATTI — y Hepe-
KJIaJ[i aHTITIHCHKOI0 MOBO0. KiTF09UOBI ClTOBa ¥ 1HIII TEpMiHU
CTaTTi MAlOTh BI/IMOBIIATH 3araJIbHOMPUHHITAM MEIUIHAM
TepMiHaM, HaBEJCHUM y CIOBHHKaX. He ciif BUKOPHCTO-
BYBATH CJICHT i CKOPOUCHHS, SIKi HE € 3araJbHOBXUBAHUMHU.

12. XimiyHi Ta MaTeMaTndHi GOpPMYyIH BIPYKOBYIOTH
abo Brucyiorb. CTpykTypHi (opMynn oQopMISIOTE SIK
pUCYHKH. Y (opMyliaX po3MidaloTh: Malli Ta BEJIHKI JTiTepH
(BenMKi MO3HAYAIOTh JBOMA PUCKAaMHM 3HU3Y, MaJll — TBOMa
pPHCKaMH 3BEepXy MPOCTHUM OJIBIEM); JATHHCHKI JiTepH
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MiKPECTIOITh CHHIM OJIiBIIEM; TPEIIbKi — 0OBOSATH YEPBO-
HUM OJIiBIIEM; IiIPSIKOBI Ta HAAPSIIKOBI NUGPH Ta JIITCPU
MO3HAYAIOTh JITOI0 IPOCTUM OJIiBLIEM.

13. ¥V crarmsax ciij BUKOPHCTOBYBaTH MiKHapoaHy
cucteMy onununs CIL.

14. PucyHKM 1 MiONHCH O HUX BUKOHYIOTH OKPEMO.
Ha 3BOpoTHOMY 0011i KOXXHOTO PHUCYHKA ITPOCTUM OJIBLEM
CIIiJT yKa3aTH HOTO0 HOMEp 1 Ha3By CTaTTi, a B pa3i HEOOXia-
HOCTi TO3HAYUTH BEPX 1 HU3.

15. Tabnwmmi cmix APyKyBaTH Ha OKPEMHX CTOpiH-
Kax, BOHM MMOBUHHI MaTu HyMmepallito Ta Ha3By. Ha momsax
pPYKOIMCY HEOOXiJHO BKa3aTH Miclie PO3MILIEHHS PUCYH-
KiB 1 Tabnuup. [HQoOpMmalis, HaBeneHa B TAaONMIIX 1 Ha
pPHCYHKaX, HE TIOBHUHHA JAyOJIIOBaTUCH.

16. Crnmcok JiTepaTypHUX JKeped IOBUHEH MICTHTH
HepetiK mpatp 3a ocTaHHi 10 poKiB i JIuIIe B OKPEMHX BUIIA/I-
Kax — Outeml paHHI myOmnikamii. B opuriHamsHMX poGoTax
IUTYIOTH He Outbine 15 mkeped, B omrigax — 1o 60. Ha koxay
po0OOTY y CHOHCKY JTepaTrypy Mae OyTH TOCHIAHHA B TEK-
cTi pyxommcy. Jliteparypa y CIMCKY PO3MIIIy€ThCS 3TiITHO
3 TIOPSAKOM TIOCHIIAaHb Ha Hei B TEKCTI CTarTi, SIKi IMOAAIOTH
Y KBaIpaTHUX Iy>KKax, a0o 3a ajndasitom. SIKII0 HABOIATHCS
poOOTH JIHITIE OJJHOTO aBTOPA, BOHU PO3MIIIYIOTHCS 32 XPO-
HOJIOTIYHUM MOPsiAKOM. J{0 CIIUCKY JTiTepaTypHUX JIKepelT He
CITiJI BKITIOYATH POOOTH, SIKI I1Ie HEe HaJIPYKOBaHI.

17. Cnucok niteparypu O(GOPMITIOETHCS JIATHHHIIEIO 32
HIDKYCHABEJICHUMHU CXeMaMH aHIIIIMCHKOI0 MOBOKO 200 TpaH-
critepoBani. OopmittoBary ix He0OXiJHO 3TiTHO 31 cTaHIap-
ToMm National Library of Medicine (NLM) abo 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. AmJ Gastroenterol.
2014;109:S473. doi: 10.1016/S0016-5085(14)60282-1.

[IpisBuIna aBTOPIB Ta Ha3Ba KypHaly IONAOTHCS
JATHHHULICIO y TPAHCIITEpallii, Ha3Ba CTAaTTi — y MepeKIai
AHDITIMChKOI0O MOBOIO. TpaHCmiTeparmilo MoXXHa 3poOHUTH
aBTOMaTHYHO Ha caiti http://ukrlit.org/transliteratsiia.
VY 6i6miorpadiuHOMy MOCHIAHHI KOXKHOTO JDKEpesia CIlij
BKa3aTH BCiX aBTOPIB, BIJOKPEMIIIOIOUN OJUH BiJl OJHOTO
KOMOIO 1 poOiioM. [Hirianu BKa3yrOTh MicCis MPI3BHUINA,
3HAKaMHM MYHKTyallii He BiJOKpeMIIOIOThCs. [IoBHI iMeHa
aBTOPIB HE HaBOJATHCA. Y BUNaaKy 7 i Oiabime aBTo-
piB cTaBUTHCA mocuiaHHA “‘et al.” micis mepmmMx TPbOX
npizBum. SAkmo aBropiB 6 i Menmie, “et al.” He BUKO-
pucToByeThesl. [licis mepeliky aBTOpiB CTaBISATh KparkKy
i mpo6in. Ha3Ba myOmikamii HaBOAWTHCS aHTIMICHKOIO
MOBOIO TOBHICTIO, 06e3 ckopoueHb. Ilicist Ha3BH cTarTi
CTaBJIATH Kparky i mpo0Oin. Ha3Ba mepioqudaHOTO BHIAHHS
HABOJIUTHCS aHIIIIIICHKOI0O MOBOIO 200 TPaHCIITEPY€ETHCSA
CHUMBOJIAMH JIATUHCBhKOTO aidarity. J[03BoNsiEThCS HABO-
JIUTH 3apeecTPOBaHi CKOPOUEHHsS Ha3BU NEPiOJUYHOTO
BUJAHHA. 3a3BU4Yail L (opMa HamMCaHHS CaMOCTIHHO
MPUIAMAETHCA BHJAHHAM, ii MOXHA J[I3HATUCS Ha CaWTI
JKypHally, BUIaBHUNTBA, HA caiTi ISSN abo HeoOXimHO
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HaBOJWTH HOTO TOBHY Ha3By 0e3 ckopouyeHHs. HaszBu
BITUM3HAHHX XYPHAJIIB CKOPOUyBaTH He MoxHa. [licms
Ha3BM BUIAHHS CTaBIATH Kpanky i mpoOin. [adopma-
mig M0N0 BUIAHHA: PIK BHIAHHS BiJOKPEMITIOETHCS
Kpamkol 3 KOMOK, MOTIM HABOAWTHCS HOMEpP TOMY,
SIKIO HEOOXITHO, Y KPYIIMX IY)KKaxX BKa3yeThCsl HOMEP
KYpHaJy, IICNs JBOKPANKW HABOIMTHCS [iala3oH CTO-
pinok. Jlyis cTarTi, 10 HAJApPyKOBaHA HE aHDIIHCHKOIO
MOBOI0, HAPHUKIHII C(HOPMOBAHOTO MOCHIIAHHS Y KPYTIIUX
Qy’KKax BKa3yeThCs MOBa opurinamy. JlomarkoBa iHdop-
Mailist crocoBHO cTtarti — Homepa DOI («DOI: https://doi.
org/...»), PubMed ID, pexxum noctymy D0 Hepuiomkepena
TOIIO — HABOAWTHCA HANPUKIHIN MOCHUJIaHHS y (Qopmari
akTHBHOTO rinepnocwianHs. ®opma s nomryky DOI:
Crossref system.

Jlna mamepianie kongepenuii:

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).

[Ipi3Buina aBTOPIB MOJAAOTHCS Y TPAHCIITEpaLii, Ha3Ba
Tpari — y mepexiali aHrIiicbkor0. ['010BHE B OmHcax KOH-
(epeHiii — Ha3Ba KOH(pEpeHIIii MOBOIO OpHTiHAITY (T0Aa-
€TBCS Y TPAHCHITEpallii, K10 HeMae ii aHDTIHCHKOI Ha3BH),
BUAITSIETBCA KypCHBOM. Y JY)KKaxX HaBOJHUTHCS TIEPEKIIai
HA3BHU aHDTIHCHKO0. BUXiHI faHi (MicIie IpOBEICHHS KOH-
(epeH1ii, Miclie BUJaHHS, PiK, CTOPIHKN) — aHIIIHCHKOIO.

Jlna monozpagiii 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).

[Ipi3Buiia aBTOPIB TONAIOTBCS y TpaHCIiTepalii,
Ha3Ba KHW)KKU — y TpaHCIiTepalii 3 NepeKiaoM aHmil-
CHKOIO MOBOIO y KBaJIpaTHHX Jy)KKax. Micie BUjaHHs, piK
BHJAHHA, 3arajbHa KUTBKICTh CTOPIHOK — aHTIIHCHKOIO,
Ha3Ba BUJIaBHUIITBA — y TPAHCIiTEpaIlii.

3ayearcyemo: y cncky NaTHHMLECIO TOTPIOHO 3a3Ha-
YaTH BCIX aBTOPIB JITEpPaTypHOTO JKepena, Ha sike Bu
nocuiaerech. TakoKk He CliJl y HbOMY 3aCTOCOBYBATH
3HaKW po3nineHHs: // Ta — HasBy mkepena (>kypHai, KOH-
(epeH1lis, KHUTa) 3aBKAN BUIUISIOTH KypCHBOM.

Hanpukinni niTepaTypHOro Jpkepena moTpiOHO BKasy-
BatH nudpoBuit igeHTUdikarop crarri DOIL, skmo Takuid
€. loTpuMaHHS 1IUX TPaBWII 3a0€3MEINTh KOPEKTHE BilO-
Opa’keHHs IUTOBAHMX JKepel y OLIbIIocTi pedepaTHBHIX
HayKOMETPHYHHX 0a3 JaHUX.

18. CkOpOYeHHS CIIiB 1 CIIOBOCIOIYYEHb ITOJAIOThHCS
BimnosigHo 10 JJCTY 3582-97 i 'OCT 7.12-93.

Jns THX, XTO He Mae JocTyy Ao noBHoro Tekety ACTY,
Ha caiiTi OechbKOro MeyHiBEpCUTETY HABECHO MPUKIIAIH
oopmnenns Oibmiorpadiunux 3ammcie. JlocTym 3a mocu-
marHsaM http://libblog.odmu.edu.ua/p/blog-page 8912.html.
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19. Jlo npykoBaHHMX MaTepiaiiB, BUKOHAHHX i3 BHKO-
PHCTaHHSM KOMIT'IOTEPHUX TEXHOJIOTiH, 00OB’I3KOBO
JIOIAFOTHCS MaTepiaiy KOMIT I0OTEpHOTO Habopy Ta rpadiku
B €JIEKTPOHHOMY BUTJISIII.

Tekct moke OyTH Takux dopmaris: Word for Windows,
RTF (Reach Text Format).

I'padiyauii MaTepian ciia momaBaTd B OKpeMuX (aii-
nax ¢opmarie XLS, TIFF, WMF a6o CDR. Po3ninbna
3[aTHICTh MITPUXOBUX OpHUTiHANIB (rpadiku, cxemn) Qop-
mariB TIFF noeunna Oyt 300-600 dpi B&W, namie-
ToHOBUX ((ororpadii Ta in.) — 200-300 dpi Gray Scale
(256 rpamamiii ciporo). lllupuHa rpadivHUX OpUTiIHATIB —
5,5,11,5117,5 cm.

20. CrarTi miIaamThCs HAYKOBOMY PElLCH3YBaHHIO, 3a
pe3yabpTaTaMy SIKOTO YXBAJFOETHCS PILIEHHS PO JIOLLIb-
HicTh myOmikanii po6oTu. BigxuiieHi crarti He moBepra-
I0TBCS 1 TOBTOPHO HE PO3IIISAI0THCS.

21. Pemakuis 3amumae 3a cO0OI0 MPaBO pPEAAKIITHOL
MPaBKH CTaTeH, sIka He CIIOTBOPIOE 1X 3MiCT, 200 MOBEPHEHHS
CTaTTi aBTOPY AL BUIIPABIICHHSI BUSBICHUX JI€EKTIB.

22. Jlatoro HaAXOMKEHHS CTAaTTi O KYpHAIy BBaXka-
€TBCS JICHb OTPUMAaHHS PEAAKIIEI0 OCTAaTOYHOTO BapiaHTa
TEKCTY.

23. Ticna oTpuMaHHS TiATBEPIKESHHS Bifl PEIKOJNIETil
PO TPUHHATTSA CTArTi A0 MyOJiKailii HaJalThCs PEKBi-
3WUTH JJIS CIUIATH IyOJtiKaniiHoro BHeCKy. Bapricts my0ui-
Karii cranoButs 2000 TpuBeHb (3a 12 cTopiHOK). 32 KOXHY
JIOJATKOBY CTOPIHKY HEOOXIHO J0AaTH 0 MyOTiKaiiHOTO
BHecky 40 rpuBeHb. [lyOmikaumiiiHMH BHECOK HOKPHBAE
BUTPATH, TIOB’s[3aHi 3 KOPEKTYPOIO 1 pelaryBaHHsIM cTarei,
MaKeTYBaHHSM YKYPHaJIy Ta PO3MIILIEHHSM HOTO eJIeKTpo-
HHOT Bepcii. 3a OakaHHSM aBTOP CTATTi MOXE 3aMOBUTH
co0i TpyKoBaHMIA TPUMIPHHUK XypHaITy. BapTicTh qpyKoBa-
Horo npumipHuka — 800 TpuUBEHB, sIKi HEOOX1THO CIUTATUTH
JIOIaTKOBO 10 ITyOJikauiiiHoro BHecKy. IlinTBepmkeHHsS
MPOBENEHOI OIuTaTH (BiCKAaHOBaHYy KBHTaHIIIO abo Il
¢dororpadiro) aBTOp HAJACKIIAE B €ICKTPOHHOMY BHUIISIZI Ha
e-mail omj@onmedu.od.ua.

24. Penaxkuist «OmechKOro MEIUIHOTO KypHay»: Baiti-
XOBCBKHMIT TIPOB., 2, pekropar OAechKoro HaiioHAJILHOTO
MEIUYHOTO yHiBepcuTeTy, M. Oneca, 65082, Ykpaina;

e-mail: redkolehiaOMJ@onmedu.edu.ua

Texniunmii cexkperap penaxiii — FOpuenko Ipuna,

ten.: +380 (50) 815 53 05

KonraktHa ocoba (BumaBauumii aim  «lembBe-
Tka») — Jlemuenko Xpuctuna, Ten.: +380 (93) 035 42 60;
e-mail: omj@onmedu.od.ua

HaykoBuii penakrop — Antonenko Ilerpo, ten.: +380
(97) 5875636

Cropinku kypHaiy: journal.odmu.edu.ua, journals.
onmedu.od.ua/index.php/med/home

25. Crarri, 1m0 HE BIANMOBIZAIOTH IMM IIPaBHIIAM,
He po3niafaroTees. Ilepenpyk crareil MOiJIMBUI nulle
3 MHCHMOBOT 3rOJM PEAAKII] Ta 3 MOCUIAHHIM Ha XKypHaJl.

Cepeoniti uac ouixyeanns nyonixayii (Bim AHA momadi
JIo JHA myOikaiii) — 2—3 Micsi (3aJIeKHO Bil (paKTHIHOT
KUTBKOCTI TIONAHWX aBTOpaMH IyONiKaIiii y KOHKpeTHHH
BUITYCK).
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Honatox a0 [IpaBuit miAroTOBKU CTaTei
10 «OnIechbKOT0 MEINYHOTO XKYPHAITY»

JEKJIAPALIA
100 OPUTiHATBHOCTI TEKCTY HAYKOBOI CTATTI

S(vmm), (IL.LB. agmopa abo agmopie — 3a3Hauaromsca
6ci aemopu Haykoeoi cmammi), JIEKIapylo(€MO), IO
y CTarTi (Ha36a HAyKo6oi cmammi) HASBHUI OPUTIHAIb-
HUH TEKCT, OTPUMAaHUH y pe3yNbTari BIACHUX JOCIIIKCHb
(KJIIHIYHUX CIIOCTEPEXEHb), Gi0CymHi HEKOPEKTHI LIUTY-
BaHHS, 3alIO3MYCHHS 1HIIIOTO TEKCTY, BiIOMOCTI, ependa-
yeHi cT. 32 Ta 69 3akoHy Ykpaiau «IIpo BUIILYy OCBITY».

3agBisro(eMo), 0 Mos(Hala) HaykoBa poOOTa BHKO-
HaHa CAMOCTIHHO i B Hill HE MICTATHCS €TIEMEHTH ITariary.

Yci 3anmo3uyueHHs 3 IPYKOBAaHUX Ta €NEKTPOHHUX JDKe-
pell, a TaKoX 13 3aXUIIEHUX paHillle HayKOBUX POOIT, KaH-
JMUIATCHKUX 1 JOKTOPCHKHUX JUCEPTAIliif MAIOTh BIAMOBIAHI
HOCHJIAHHSI.

SA(mu) o3naiiomienuii(i) 3 ynHHAM [lonoXkeHHSM Mpo
BUSIBIICHHSI aKaJIEMIYHOTO IUIariary, 3riHO 3 SIKUM HasB-
HICTh IUIariary € MiJICTABOX0 JUIS BiIMOBU TPUHHSITTS
HayKOBOI CTaTTi 10 OMyOJIIKyBaHHS B HayKOBOMY JXypHaJi
OnecbKOoro HaliOHAIBHOTO MEMYHOTO YHIBEPCHTETY.

Jara HMignuc(u)

Hpumitku: 1. YV [dexnapanii moBuHHI OyTH migmucu
BCIX aBTOpiB HAyKOBOi CTAaTTi, SIKi MalOTh OyTH 3acBig4eHi
YCTaHOBOIO, JI€ BOHU NIPALIOIOTb.

2. SIKIo aBTOpM CTATTi € CHIBIPAl[iBHUKAMH Pi3HUX
yCTaHOB, TO Jlexiapaliis moBUHHA OyTH 3 KOKHOI yCTaHOBH.

MHOPAJOK PELIEH3YBAHHS
PYKONHUCIB HAYKOBUX CTaTe, AKi HAAXOAATH MJIs1 MyOmikaii
a0 penakuii «OnecbKoro MeIn4YHOro ;KypHaIy»

HayxoBi crarTi, siki HagXomsaTh s myOnikamii 0
penakiii «Omechbkoro MeIMYHOTO JKYpHAIy», MiJUITaloTh
PEICH3YBaHHIO. 3aBIaHHIM PELCH3yBaHHS € MAKCUMAIILHO
00’€KTHBHA OI[iHKAa 3MICTy HAyKOBOi CTarTi, II BiAMOBiM-
HOCTI BUMOTaM >XKypHaiy, aHami3 ii mepeBar Ta HEJOJNIKiB,
BUHECECHHS KOHKPETHHX PEKOMEHMAIil momo i BIOCKOHA-
neHHs. BimnoBimanbpHUil cexperap JKypHany HpPOBOJIHUTH
MOTIepEeIHIN aHami3 cTarei, MO0 HAMINNLIM 0 pemaKIii,
iXHIO BiIIOBITHICTD TEMATHUIlI Ta CIeEIiali3aii )KypHay.
Perien3enTiB NpU3HAYa€e TOJOBHUI pemakTop >KypHAIy.
B okpemux BHIMaaKax 3a pillICHHSM TOJIOBHOTO pelakTopa
TpU3HAUCHHs perieH3eHTa(iB) Moxe OyTH TOpydeHEe WICHY
penakiiiiHoi Koserii abo BUpIIICHE HA 3acifaHH] peaaKiii-
HOI KoJjierii.

Penien3eHTaMu XypHaIy € DOCBiaueHi (axiBIi — JOK-
TOPH HAYK, WICHH PEIKOJICTI1 )KypHAITy Ta Oro pelakIiiitHo1
paau. Y pa3i HoTpeOu pemakilis 3aIyqae 0 pericH3yBaHHS
CTOPOHHIX (axiBIliB. PerieH3eHTH MarOTh BiAMIOBIaTH KBa-
ni¢ikaniitanM BuMoram 3rigHo 3 Hakazom MOH VYkpaian
Bim 15.01.2018 Ne 32. HaykoBi crarTi, 0 HAIWIUTKA 1O
KYpHaITy, CIPSIMOBYIOTHCSI Ha PELCH31I0 OTHOMY peEliCH-
3€HTY, 32 HEOOXiTHOCTI — ABOM pereH3eHTam. s Bcix
CTaTel, 10 HAIXOAATH 10 JKYPHAIy, BU3HAYAE€ThCS PIBEHb
1XHBO1 YHIKQJIBHOCTI 32 ToTIoMOror0 CHCTEMH TPOTpaMHO-
obumcioBanbHOro Komiuiekey Strikeplagiarism.com.

Ilig dwac peleH3yBaHHS OIIHIOIOTHCS BiAMOBIIHICT
CTaTTi TEMaTUL )KypHay Ta ii Ha3Bi, aKTYaJIbHICTh 1 HAYKO-
BUI piBEHb, I€peBary i HENOIIKH, BiJIIOBIIHICTE 0pOpM-
JICHHS CTAaTTi BEMOTraM penakiii. HanpukiHii poOUThCs
BHCHOBOK IIPO JIOULIBHICTD ITyOmiKalii.

Penien3yBanHs MPOBOANTHECS KOHQIACHIIIHO 3a PUH-
[UTIOM TTOJBIIHOTO «CIIMOT0» peIeH3yBaHHS (aHI aBTOp,
aHi perersedT He 3Ha1OTh [1.I.B. omHe omHorO). Pernensis
HAJA€THCS aBTOPY CTATTi Ha HOTO 3amuT Oe3 MiANCY, BKa-
3IBKM Tpi3BHINA, IMOCAmM 1 Micmsg poOOTH pereH3eHTa.
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B okpemux Bumnagkax Ha MpOXaHHsI PELICH3EHTa Ta 3a y3ro-
JOKEHHSIM 13 PelaKI[iifHOI0 KOJIETIEI0 JKypHATY B3a€MOIIs
pelieH3eHTa Ta aBTOpa MOXKE BiOYBAaTHCh Y BIIKPUTOMY
pexxumi. Taka MpakTHKa 3aCTOCOBYETBHCS JIMIIE B TOMY
BUIIQJIKY, SKIIO BIIKPUTA B3a€MOJis 3a0¢3MEYUTH MOJMII-
IIEHHS BHKJIQIy Marepiasly poOOTH, IO PpeIeH3YETHCS.
3a3BHUy4ail perieH3eHT POOUTH BUCHOBOK IIO/I0 MOXITBOCTI
myOmikarii crarti npotsarom 14 mi6.

SIKIIo pereH3eHT PeKOMEH Y€ BUIIPaBUTH ab0 J00Tpa-
IIOBaTH CTATTIO, PEAKIIis BIATIPABIISE aBTOPY TEKCT PEICH-
311 11 BHeceHHS B poOorTy BigmoBigHmx 3miH. CrarTi,
BiJiclaHi aBTOpaM Ha BHUIIPABJICHHS, CIIiJ] TIOBEPHYTH IO
penakuii He Mi3Hille HiX Yepe3 CiM JHIB Micis OJepKaHHs.
Kopektypu aBropaMm He BHUCHJIAIOTBCS, MPOTE SIKIIO e HE
nopyluye rpadik BUXOLy *KypHally, MOXIJIUBE HaJIaHHS Tpe-
NIPUHTY, Y SIKOMY JAOIyCTUME BUITPABICHHS JIMIIE TOMUIIOK
Habopy 1 akTaxy.

ABTOpY, CTaTTA SIKOTO He OyIna MpuiHATa 10 myOiKaiii,
Ha HOT0 3aIuT BiANIPABIIETHCS MOTHBOBaHA BiMOBa. Pyko-
TIAC CTATTi HE MMOBEPTAETHCSL.

SIkmo aBTOp HE 3TOACH i3 AYMKOIO pEIeH3eHTa, BiH
MOXXE JaTH MOTHBOBAHY BiIIOBIIb.

V pa3i motpedu 3a MOTOMKESHHSIM 3 aBTOPOM MOKe OyTH
IPOBEJICHO JIONATKOBE PEIEH3yBaHHSA PYKOIUCY IHIINM
¢axiBuem.

OcratoyHe pillleHHs PO MyOiiKalito cTarTi Ta i Tep-
MIiHM IIpUMa€e peakiiiiiHa KoJeris.

B okpeMux BuIajikax 3a HasBHOCTI TIO3UTHBHOI pelieH-
3ii MO)KiIMBa IMyOJiiKamisi cTarTi 3a pilICHHSIM TOJOBHOTO
penaxropa abo HOro 3aCTyIHHUKA.

[Micns yxBameHHsI pimieHHS TPO ITyONKaIilo CTaTTi
penaxiis iHpopMye Ipo Iie aBTOpa 3 YKa3aHHIM TEPMiHY
My OITiKarii.

Opurinany penensiii 30epiratoTbes B pemaxiiii mpots-
roM 1 poky.
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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.
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about detecting academic plagiarism, according to which
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