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2 AY «IHCTUTYT MPOBAEM EHAOKPUHHOI MATOAOTIT iMeHi B.S1. AaHuaescbkoro HAMH YipaiHuy, m. Xapkis, YkpaiHa

BnAuB cTpecy
HQO KAITUHHUM iMYHITeT Y XBOPUX
HQO ABTOIMYHHY TUPEOIAHY NATOAOTrIIO

Pe3tomMe. AkTyanbHicTb. ABTOIMYHHI 3aXBOPIOBAHHS LUMTONORIGHOI 3am03um (A3LL3), ski BKIoYaroTb Uy 3HWb
TOoKCn4HWEE 306 (AT3) i aBTOiIMYHHWI TupeoiguT (AIT), € Havi4acTilummm opraHocrneyndidHUMn aBToIMYHHUMU
3axBoproBaHHsIMU. OCKINlbKM OCTaHHIM YacoM HacesieHHs1 YkpaiHm nepebyBae B cTaHi XpOHIYHOIro cTpecy, nos’siaa-
HOro 3 BiiCbKOBUMM JisIMW1 Ha TepUTOPIT AepXaBu, BaXIIMBUM € 3’ AICyBaTU XapaKkTep BrJIMBY CTPECY Ha KIIITUHHWIA
IMYHITET y XBOPUX Ha aBTOIMYHHY TUpeoinHy natosorito. MeTa: BCTaHOBUTHN 0OCOBSIMBOCTI KIITUHHOI TAHKU iMYHHOI
BIAMoBIgI Ha CTpec y XBOPUX i3 aBTOIMYHHUM TUPEOIANTOM | ANgpY3HNM TOKCU4YHUM 3060M. Martepianu Ta meToau.
Y kniniyi Y «IHCTUTYT npobnem eHpokpuHHOI natosorii im. B.5A. Jannnescekoro HAMH Ykpainn» o6cTexeHo
60 nayieHTiB i3 aBTOIMYyHHOIO TUPEOigHOK narororieto, 3okpema 32 nayieHTn i3 AIT ta 28 3 AT3. Cepen Hux 6yro
24 xBopi i3 BriepLLe BUSIBIIEHOIO i Yac 36poviHoro KoHQikTy A3LL3 (12 xsopux Ha T3 T1a 12 xBopux Ha AlT) Ta
36 — i3 TpuBanum nepebirom xsopobu (16 xsopmx Ha 4T3 Ta 20 xBopux Ha AlT, maHigecTauisi Bigbynacs 4o 2022
POKy). [rnisi xapakTepucTuku iMyHHOro romeoctasy B nayieHTis i3 A3LL3 Bu3aHa4eHri BigHocHi (%) pisHi CD3, CDA4,
CD8, CD16 ta CD22. Sk iHTerpasibHi Kputepii perynsaTopHOi Ta eqheKTOPHOI 1aHOK IMYHITETY 610 po3paxoBaHo
imyHoperynaTopHi iHgekew (IP1): cynpecii — CD4/CD8 sik 0auH i3 K/Il0H0BUX MOKa3HWMKIB iIMyHHOIo CTatycy, a Takox
iHgekeu goromoru B-knitnHam — CD4/CD16 ta CD8/CD16. Pe3ynbratun. Hasisricts T3, BriepLle BUSBIEHOro y
BOEHHMI Yac, CyrnpoBOAXYETLCS BiporigHM 3HmxeHHsM CD3 nopisHsiHO 3 Tpmusanum nepebirom T3 (55,67 + 1,08
npotn 59,12 + 1,14, P < 0,05). BogHo4ac y rpyni xsopux Ha AlT, BriepLue BUSBIEHWV Mig H4ac BOEHHUX Liv, 3HU-
XXeHHs CD3 6yn1o meHL BupaxeHum, Hix Ha Tii T3 (58,30 + 2,12 npotn 55,67 + 1,08). YnHHMK BOEHHOIO Yacy
cripusie 6inbLL BUpaxeHoMy 3HmkeHHIo0 CD3 Ha tni 4T3 npotn AIT (565,67 + 1,08 npotn 58,30 + 2,12). Ha Tni 4T3
i AIT y nigrpynax i3 BrepLue BUSBIEHUM 3aXBOProBaHHAM piBHi CD4 6ynu BummMmu, HiX 3a TpuBanoro nepeodiry
ymx narosnorivi (36,33 + 1,47 npotn 38,87 + 1,12 npu AT3 1a 35,35 + 1,08 npotn 36,33 + 1,47 npu AlT). Y xBopux
Ha [T3 nokasHuk CD16 6yB HMX4mM rpy BUSBIIEHHI 3aXBOPIOBAHHS Mif Yac BOEHHWX AiVi Ta BipOrigHo BiApI3HsB-
¢4 Big rpynu 3 Tpuanum rnepebirom 3axsoproBaHHs (16,58 + 0,94 npotn 18,68 + 0,82, P < 0,05). Y xBopux Ha
AT3, BriepLue susBneHwi nig Yyac Bivinn, piseHb CD22 6yB BipOrifHO HWX4YUM, HiX 3a Tpusasoro nepebiry AT3
(20,00 £ 1,01 npotn 23,19 + 1,09, P < 0,05). Y rpynax xsopux i3 yrnepLue susisneHum AlT abo AT3 nig 4ac BiviHn
BiporigHoi pisHuyi Mix piBHaMu CD22 He BcTaHoB/IEHO, ane Ha /i AlT rnokasHuku 6y GinbLummm, Hix rnpy T3
(22,563 + 1,41 npotn 20,00 + 1,01). BogHo4ac npu Tpmsanomy nepebiry AlT i T3 pisHi CD22 6ynu Bummmy B
rpyni 3 4T3 (21,65 = 1,58 npotn 23,19 = 1,09). BucHoBkn. Y xBopux Ha 4T3 i AIT nokasHuKm KIiTMHHOI iMyHHOI
BignoBigi MatoTb PI3HOMIaHOBY CriPSIMOBAHICTb, SIKa 3aJ1eXUTb, 30KpeMa, i Bifj Yacy 3aXBOPIOBaHHS Ta CTPECY, K
iT 06ymoBumB. IMyHOperynsaTopHi iHgekcy cynpecii Ta JornomMoru B-KkiiTuHam BiporigHoO BiApi3HATLCSA 3aJ1EXHO Bif
TUMYy aBTOIMYHHOIO 3aXBOPIOBAHHS Ta Yacy Moro Marighectauii.

Knio4oBi cnoBa: gugysHuii TOKCu4HW 306, aBTOIMYHHME TUPEOIQNT; KIITUHHWA IMYHITET; XPOHIYHWI CTPec;
BOEHHWUI cTaH
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Bctyn

ABTOIMYHHI 3aXBOPIOBaHHS LIMTOMOMIOHOI 3271031
(A31113), sKi BKiIO9aroTh Audy3HMi TOKCUuHui 300 (A T3)
Ta aBToiMyHHMI TUpeoinuT (AIT), Hanexarb 10 HailyacTi-
11X opraHocnenu@iyHX aBTOIMyHHUX 3aXBOpPIOBaHb [1].
BBaxkatots, 1110 A3ILL3 € pe3yabTaToM MOETHAHHS TeHETUY -
HOI CXWJIBHOCTI Ta (haKTOPiB TOBKI/UIS, CePE SIKUX MTOMITHY
poJb Bimirpae ctpec [2, 3].

JloBeeHo, 1110 XpOHIYHUI CTpeC BUKJIMKAE BUKU]I KOP-
TU30JIy Ta aapeHalliHy (TOPMOHIB CTpecy), sIKi 3IaTHi 3a-
MyCTUTU BUPOOGIeHHs iHTepaeikiniB (IJ1) — 1J1-4, 1J1-6
i IJI-10 ra inrioyBatu Bupob6aeHHs 1JI-12 [4, 5]. Takox
BOHU MOXYTb 6e3MocepeIHbo CTUMYTIoBaTh T-Xenmnepw:
Th2, Th17 a6o Thl, ogHOYaCHO iHAYKYIOYM amONTO3 y pe-
ryasTopHux T-kiituHax [6—8]. Ciig MaTu Ha yBasi, 110
JT3 Haituacriiie mo’si3aHuii 3i ctpecom. HaBnaku, AIT
JNEMOHCTPY€E MEHIII MOCi0BHY KopeJsiitito [9, 10].

Hns AIT nepeBaxHo rputaMaHHa T-KJIIITMHHO-0OIIO-
cepenKoBaHa iMyHHa BiAIOBiAb, 1110 MPU3BOIUTH 0 Pyii-
nyBaHHs 1113, i, oTXe, 9acTo 15T XBOpOOa IPOSIBISIETHCS
rinotupeo3oM [11]. KpiMm Toro, yacto BUSIBISIIOTbCS aBTO-
anTutina (AT) oo tkanunau L3 y Bursai AT mo tupeoinHoi
MepOKCUIA31 Ta TUPeOoIooyminy [12].

Hagpnaxwu, JIT3 y nepiity yepry xapakTepu3y€eThbCs OII0-
CepelKOBAaHOIO aHTUTeHAMHU iMYHHOIO BiAIIOBIiAmIO, IO
MPU3BOIUTH A0 HAIJIUIIKOBOrO BUPOOIeHHSI ropMoHiB 111 3.
Lle mpu3BoauTH MO TilepTupeo3y uyepe3 HasiBHICTH AT mo
peLernTopiB TUpeOTPOTHOTo ropMoHy |13, 14]. HeilonapHiit
MeTaaHasi3, y SKoMy B3siIu yyacTb 2892 ocoOu, rokasas,
1110 CTPEC € BaXJIMBUM YMHHUKOM BUHUKHeHHSs 13, ipu-
YOMY TaKHUil 3B’5130K OYB CUJIBHIILIMM Y TAIli€EHTIB XKiHOYO1
cTaTi i caadimmM — y JIITHIX TalieHTiB [4].

Mera nocitipKeHHs: BCTAHOBUTH OCOOJIMBOCTI KJIITUHHOL
JIAHKW iMYHHOI BiAIIOBiIi Ha CTpeC y XBOPUX Ha aBTOIMyH-
HUM TUPEOinuT i AMGy3HUI TOKCUIHUH 300.

Marepiaam Ta meToamn

V kainiui Y «IHcTUTYT po6ieM eHIOKPUHHOIL ITaTOJI0-
rii im. B.fl. Janunescbkoro HAMH VYkpainu» o6cTexeHo
60 manieHTiB i3 aBTOIMYHHOIO TUPEOITHOIO MATOJIOTIEI0, 30~
kpema 32 nauieHtu i3 AIT Bikom 37—72 poku (52,09 + 2,25)
ta 28 — 3 JIT3 Bikom 31—73 poku (53,45 £ 2,37). Cepen HuUX
OyJ10 24 xBopi i3 BOepile BUSIBISHUMU IIiI 9ac 30pOoitHOro
koHikTy AIT i JIT3 ta 36 — i3 TpuBaIUM MepediroM XBo-

pobu (maHidecTanisa Bimdoymacs 1o 2022 poky). BinmosinHo,
aHaJIi3 cTaHy KJITUHHOI JJaHKUW iMyHHOI BiZITOBIili Y XBOPUX
Ha AIT ta IT3 nmpoBeaeHO y YOTUPHOX IiArpymax:

1) 12 xBopux Ha T3, Bnepiie BUSIBJISHUN ITia yac
BOEHHOTO CTaHY;

2) 16 xBopux Ha JIT3 3 TpuBauM mepeGiroMm XBopoou;

3) 12 xBopux Ha AIT, Bnepiiie BUSIBJICHUIA TTij] 4ac BO-
€HHOTO CTaHy;

4) 20 xBopux Ha AlT i3 TpuBasinM nepedirom XBOpoou.

JI1s XxapaKTepuCTUKY iIMyHHOTO TOMEOCTa3y y MalliEHTIB
3 A31113 Bu3HaueHi BimHOCHI (%) piBHi CD3 (3pini T-mim-
(douurtu, naboparopna Hopma 50—80 %), CD4 (T-nimdo-
LIUTH XeJTepUu-iHIyKTopu, HopMma 33—46 %), CD8 (T-nim-
dommt cynpecopu-unuTOoTOKCUKH, HOpMa 17—30 %), CD16
(HatypasibHi Kinepu — NK-xiitunu, Hopma 12—23 %) ta
CD22 (antuTtinonpoaykywoui B-nimbouutu, Hopma 17—
31 %). lns BusineHHst nomnyssuii T- ta B-1iMbouuTis j1ro-
NIMHU BUKOPUCTOBYBAJIW €PUTPOLIMTAPHI AiarHOCTUKYMU
BupooHunTBa TOB «JlabopaTtopist I'panym» (M. XapkiB,
Vkpaina). O061iK pe3yabTaTiB IPOBOAUBCS 3a JOIIOMOTOIO0
KOMMO3ULITHO-MOPdOJIOTiYHOTO aHajli3y Ha CBITJIOBOMY
MiKpocKoTli 3 iMepciitHoio cucremoro Granum W 10 Bimo
(TOB «JIaboparopist I'panym», M. XapkiB, YkpaiHa). Sk
iHTerpajibHi KpUTepil peryIsiTopHoi Ta e(heKTOPHOI JJaHOK
iMyHiTeTy OYyJI0 PO3paxoBaHO iIMyHOPETYJISITOPHI iHIEKCH
(IPI): cynpecii — CD4/CDS8 gk oiuH 3 KJIIOYOBMX I10-
Ka3HUKIB iIMyHHOTO CTaTyCy, a TaAKOX iHIEKCH TOTTOMOTH
B-kaitunam — CD4/CD16 ta CD8/CD16.

CraTucTyHa 00poOKa oiepXKaHUX TaHUX TIPOBOIMIIACS
METOoIaMM BapialiifHO1 CTaTUCTUKHU 3a TOTIOMOTOIO0 CTaH-
JIIapTHOTO MaKeTa CTaTUCTUYHUX pO3paxyHKiB Microsoft
Excel i Statistica 6.0. BiporinHicTb po36iXXHOCTel cepenHix
BEJIMUMH BU3HaYalu 3a t-kputepiem CrbiogeHTa. PizHuis
BBaxkajacs 3Hauymor rnpu P < 0,05.

Po6oTta BukoHaHa B pamkax H/IP «/lociinutu ocobm-
BOCTI Ilepe0iry aBTOiMyHHOI TUPEOITHOI MaTOJIOTil B yMOBaxX
BoeHHoOro crany». [ludp remu: AMH 01.24. JlepxkaBHuii
peecrpatiiinuii Homep: 0124U000659.

PesyAbTaTH

OpepsxaHi pe3yibTaTh 0OCTEXKEHHSI HABEIEHO Y YOTU-
PbOX TAOIUIIAX, SIKi AAIOTh 3MOTY MOPIiBHITH iMyHOJIOTi4-
Hi MOKa3HMKU Y rpymax xBopux Ha JI'T3, niarHocToBaHuMiA
yreple i yac BiiicbKOBUX [iii i paHiie (Tadj. 1), B aHajo-

Tabnnuys 1. CtaH KJiTUHHOI NaHKu iMyHiTeTy y xBopux Ha [ T3 3anexHo Bif TepMiHy MaHichecTalii 3aXBoproBaHHs1

Mokastmkw Rin ac aihn (h 2 12) | nepeoiny (n= 16) P
Bik, poku 55,50 + 2,98 51,93 = 3,25 -
TpuBarnicTb 3axBOPIOBAHHSA, POKK 1,04 £ 0,19 8,53 +1,24 < 0,001
CDs3 55,67 + 1,08 59,12 + 1,14 < 0,05
CD4 36,33 + 1,47 38,87 + 1,12
CD8 22,50 + 1,26 23,56 + 1,37
CD16 16,58 + 0,94 18,68 + 0,82 < 0,05
CD22 20,00 + 1,01 23,19+ 1,09 < 0,05
CD4/CD8 2,95 + 0,32 1,70 £ 0,07 < 0,001
CD4/CD16 2,38 + 0,07 2,15+ 0,09 < 0,05
CD8/CD16 1,44 + 0,07 1,26 + 0,05 < 0,05
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rivamx rpymax xsopux Ha AIT (ta6i. 2), a TakoxX HaBeIeHO
MOpiBHSHHS peakiiii Ha cTpec y xBopux Ha AIT i T3, BusiB-
JIeHi Ha TJTi BiliCbKOBUX [Iii1, Ta Y XBOPMX 3 BXK€ 1iarHOCTOBA-
HOI0 10 1IbOTO TaTtoJiorieto (Tabds. 3 ta 4).

Pisenp kit CD3 € iHTerpajibHUM IOKa3HUKOM
T-xJIiTUHHOT TaHKX IMYHITETY: MPaKTUYHO BCi 3pini T-mim-
o1t ekcripecytoTh Ha moBepxHi CD3 mapkepHi MoJieKy-
1. CD3 6epe yuacth B aktuBamii T-1iMpOIUTIB.

HaHi mpoBeaeHOTO JOC/IIXKEHHS CBiq4aTh Mpo Te,
mo Ha i AIT i AT3 cnocrepiraerbest 3HMKEHHS PiBHSI
CD3, nmpuuomy ogHakoBoto Miporo (57,90 & 1,06 mpu AIT
i57,64 £ 1,26 npu AT3). AHai3 JaHUX BiZHOCHO PiBHS

CD3 Ha TJ1i XpOHIYHOTO CTpecy, 0OYMOBIEHOTO BOEHHUM
CTaHOM, TT0Ka3aB, 1110 HasiBHicTh [IT3, Briepiie BUSBICHO-
T0 y BOEHHUI1 4ac, CYIIPOBOIKYETLCS BipOTiTHO OLTbIINM
3HkeHHsIM CD3 nopiBHsHO 3 TpuBaiuM nepedirom T3
(55,67 £ 1,08 npotu 59,12 £ 1,14, P < 0,05).

Bonnouac y rpymi xBopux Ha AlIT, Brepiiie BUsiBieHUi
Il yac BOEHHUX Jiii, 3HkeHHs1 CD3 Oysio MeHI Bupa-
keHuM, Hixx Ha Tmi JAT3 (58,30 £ 2,12 ipotu 55,67 £ 1,08).
Tpusanuii nepe6ir AIT cynpoBomKyBaBcs Ielo OiIbIINM
3HIDKEHHSIM LIbOTO TTOKa3HMKA ITOPiBHSHO 3 TPYIIOIO i3 BIep-
11e BUsIBIeHUM 3a BoeHHoro yacy AIT (57,36 £ 1,09 npotu
58,30 £ 2,12). IIpuBepTae yBary, 1110 YMUHHUK BOEHHOTO Yacy

Ta6bnunus 2. CtaH KNiTUHHOI NaHKu iMyHIiTeTy y xBopux Ha AlT 3anexHo Big TepmiHy maHighecTauii 3axBoproBaHHS

MoKa3HMKM A:I'I;j]znaip:;;";u(ansgiuzv;ﬁ AIT TpuEs(in:rz% )nepe6iry P
Bik, poku 48,46 + 3,17 54,45 + 2,89
TpvBanictb 3axBOPIOBAHHSA, POKM 1,81 + 0,69 13,60 + 2,37 < 0,001
CDs3 58,30 + 2,12 57,36 + 1,09
CD4 35,35+ 1,08 38,55 + 0,71 < 0,01
CD8 22,23 +1,17 23,00 + 0,81
CD16 18,00 + 1,14 17,45 + 0,80
CD22 22,53 + 1,41 21,65+ 1,58
CD4/CD8 1,81+ 1,10 1,70 £ 0,05
CD4/CD16 2,02+0,10 2,29 0,10 < 0,05
CD8/CD16 1,20 + 0,05 1,40 + 0,08 < 0,01
Tabnuys 3. CTaH KNiTUHHOI NaHKV iMYHITeTYy y XBOpUX Ha aBTOIMYHHY TUPEOIAHY NaToJIorito,
BriepLUe BUSIBJIEHY Tifj Yac BiliCbKOBUX Li
Moxazhukw ey | e e P
BiK, poku 48,46 + 3,17 55,50 + 2,98 < 0,05
TpvBanicTb 3axXBOPIOBAHHSA, POKU 1,81 +£ 0,69 1,04 + 0,19
CDs3 58,30 + 2,12 55,67 + 1,08
CD4 35,35 + 1,08 36,33 + 1,47
CD8 22,23 +1,17 22,50 + 1,26
CD16 18,00 + 1,14 16,58 + 0,94
CD22 22,53 + 1,41 20,00 = 1,01
CD4/CD8 1,81+ 1,10 2,95+ 0,32 < 0,05
CD4/CD16 2,02 +0,10 2,38 + 0,07
CD8/CD16 1,20 + 0,05 1,44 + 0,07 < 0,05
Tabnuys 4. CTaH KNiTUHHOI NNaHKW iMYHITETY y XBOPUX Ha aBTOIMYHHY TUPEOIAHY NaToJIorito,
sika maHighectyBana o 2022 poky
e AIT Tpus(in:rz% )nepe6iry aOT3 Tpm:ﬁllo;g)nepeﬁry p
Bik, poku 54,45 + 2,89 51,983 + 3,25
TpuBarnicTb 3axBOPIOBAHHSA, POKK 13,60 + 2,37 8,53 +1,24 < 0,05
CD3 57,36 + 1,09 59,12 + 1,14
CD4 38,55 + 0,71 38,87 + 1,12
CD8 23,00 = 0,81 23,56 + 1,37
CD16 17,45 + 0,80 18,68 + 0,82
CD22 21,65+ 1,58 23,19 + 1,09
CD4/CD8 1,70 £ 0,05 1,70 £ 0,07
CD4/CD16 2,29 £ 0,10 2,15+ 0,09
CD8/CD16 1,40 £ 0,08 1,26 + 0,05
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cripusie O6inblr BupaxkeHoMy 3HKeHHI0 CD3 Ha i 4T3
npotu AIT (55,67 = 1,08 npotu 58,30 + 2,12), 110 MoxHa
oB’s13aTh 3 0cO0aMBOCTIMM iMyHOreHe3y rpu AIT i AT3.

CD4-nimdo1mTH € TOJTOBHUMHU PEryJIITOPHUMU KITITU-
HaMU iIMyHHOI BilMOBIi, SIKi BIUIMBAIOTh Ha ii CIIPSIMOBAHICTh
Ta epeKTUBHICTh. BOHM CTa0Ti3yIOTh peLIeNTOPU aHTUTEH-
MPEe3eHTYIOUUX KIITUH Ta T-xeanepiB ITia yac aHTUT€HHOI
npe3eHTaii. Y riani yskuionyBanHsa CD4 po3nomiisioTs-
csl Ha fBa BUau xennepHux Jiimgormris: Thl i Th2-kimituHu,
SIKi TIPOMTYKYIOTh pi3Hi UTOKiHU. DYyHKIIIOHATBHUM CTaH
CD4 Bu3HauawTh 32 AUCKPUMiHAIIIHHUMU IUTOKIHAMU:
Th1 — 3a cekpernieto INF-y, a Th2 — 3a cexpeuieto 1J1-4.

B ycix obcrexxennx migrpynax xsopux Ha AIT a6o T3
piBHi CD4 6y1u y Mexxax HopMu. Maiike omHaKOBUMM OyJTr
MOKA3HUKHU y THArpynax i 3 ynepiiie BUSIBJICHUM TIiJ] yac
Biitiu AIT i AT3 (35,35 = 1,08 npotu 36,33 £ 1,47), i3
TpUBaJIUM Mepedirom 1ux 3axBoproBanb (38,55 £ 0,71 mpo-
™ 38,87 = 1,12). Bongnouac Ha i IT3 i AIT y miarpynax
i3 BHeplile BUSBJICHUM 3aXBopioBaHHAM piBHI CD4 Oynu
BUIIIMMU, HiXX TIpY TPUBAJIOMY IIepeOiry IUX TUPEOITHUX
maroutoriii (36,33 + 1,47 npotu 38,87 £ 1,12 npu AT3 ta
35,35 £ 1,08 mpotu 36,33 £ 1,47 npu AIT). Leit pakt Moxk-
Ha IoB’s13aTy 200 3 MEHIIMM TePMiHOM 3aXBOPIOBaHHS, a00
3i CTpPECOBUM CTAaHOM Ha TJIi BOEHHOI'O CTaHYy.

CD8 crabini3yoTh B3a€MO/Ii0 MiX pelienTopaMu UTO-
TOKCUYHUX T-1iMGPOLUTIB i KITITUHAMU-MIIIIEHSIMU T Yac
iMyHHOTO po3Ii3HaBaHHS ocTaHHiX. CaMe BOHU 3aBIalOTh
KiHIIEBOTO ITOIIKOXXYIOUOro yaapy Mo MillleHsIX iMyHHO1
arpecii. MoxHa KoHCcTaTyBaTH, 1110 mokasHuku CD8 y rpy-
nax, 110 3aXBOPIiIH il Yac BiliHU Ta 3 TPUBAJIUM Iepedirom
AIT a6o T3, BiporinHo He Bimpi3HsUIMCS i Oy/Iu aHaIOriu-
HUMU TIpU BKa3aHMX BapiaHTax aBTOIMYHHOI TUPEOiTHOT
naroJorii: AIT — 22,23 + 1,17 npotu 23,00 £ 0,81; AT3 —
22,50 £ 1,26 nmpotm 23,56 + 1,37.

CD16 (NK-kiTiHI) — 116 HaTypasbHi KiJIepH, sIKi Ma-
I0Th LIMTOTOKCUYHUI BIUIMB Ha iHDiKOBaHI Ta MyXJIWHHI
KJIITUHU, ajie, Ha BiAMiHY Bil IIUTOJITUKIB, HE 3MaTHi PO3-
Mi3HaBaTX aHTUT'€HM MillleHi crieliu(iYyHUM IMyHHUM CII0-
coboM. BoHU po3ITi3HAIOTH iX 32 IPUIIMHEHHIM eKCIIpecil
mosekya HLAL. Y xBopux Ha JIT3 1ieii mnoka3HUK OyB HUX-
YUM TPU BUSIBJICHHI 3aXBOPIOBAHHS T1iJl YaC BOEHHUX il
Ta BipOTiHO BiAPi3HSIBCS Bill Ipymny 3 TPUBAIUM IepediroMm
3axBoproBanHs (16,58 + 0,94 mporu 18,68 + 0,82, P <0,05).
Ha i AIT pisui CD16 y BKazaHMX Mmiarpymnax oy Maiixe
nonioHumu (18,00 *+ 1,14 npotu 17,45 + 0,80), ane cropsi-
MOBaHICTh 3MiHU MOKa3HUKA OyJa iHIlIoW — BigOyBasocs
3HUKEHHS 3aJIeXKHO Bil TEPMiHY 3aXBOPIOBAHHSI.

V minrpymax i3 Brepiue BussiaeHuMu A31113 BiporigHoi
pisaui y piBHax CD16 He BcTaHOBIIEHO, xo4a Ha Tii AIT
el moka3HuK OyB nemo oiapmmM (18,00 £ 1,14 mpu AIT
npotu 16,58 + 0,94 npu JIT3). BonHouac y miarpymnax i3
TpuBanuM mepebdirom marosorii CD16 6ys 17,45 + 0,80
npu AIT i 18,68 £ 0,82 pu AT3. B 060x Bumaakax i
pe3ynbTaT OyJIM Ha BEPXHild MeXi HODMaJIbHUX 3HAYEeHb.

CD22 6epyThb y4acTh y peryJsiii akTUBYBaHHSI Ta IIPO-
nmidepauii B-xiitunH. [IpuBeprae yBary, 110 y XBOpUX Ha
AT3, Buepie BUSIBIICHUM ITia yac BiliHu, piBeHb CD22
OyB BipOTiTHO HMKYMM, HiX 3a TpuBajoro nepediry T3
(20,00 £ 1,01 mpotm 23,19 £ 1,09, P < 0,05). ITpu ubomy y
xBopux Ha AlT piBui CD22 y po3rissHyTHX rpyIiax He Maiu

BiporimHoi pizumii (22,53 + 1,41 mpu Briepiiie BUSIBICHOMY
AIT nipotu 21,65 + 1,58 nipu TpuBajoMy ioro repeoiry).
V rpynax xBopux i3 Brepiue BussieHuMu AIT a6o T3
I yac BiliHM BiporigHoi pi3Hull Mix piBHsMu CD22 He
BCTaHOBJIEHO, ajie Ha T AT mokasHuku Oy/u OibIIMU,
Hix ipu T3 (22,53 + 1,41 ipotu 20,00 = 1,01). Bomno-
yac nipu tpuBajiomy repe6iry AIT i T3 pisai CD22 6ynu
BuiuMu B rpymi 3 T3 (21,65 + 1,58 mpotu 23,19 + 1,09),
ajie BiporiIHO1 pi3HUIII HE BCTAHOBJIEHO.

Sk iHTerpanbHi KpuTepii peryasaTopHoi Ta e(heKTOpHOI
JIAaHOK iIMYHITETY MpoaHali3oBaHO iMYHOPETYJISITOPHI iH-
nexkcu (IPI), a came IPI cynpecii (CD4/CD8) — onuH i3
KJIFOUOBUX IMOKA3HUKIB iMyHHOTO CTaHy, a TAKOX iHICKCH
npornomoru B-kimitnnam — CD4/CD16 ta CD8/CD16. 3a
onepXXaHMMU Hamu faHumu, came [Pl Oynu nokazHukamu,
1[0 MaJIM BipOTiIHY Pi3HUIIO MiX MiArpyramu i3 BIepIie
BUSIBJIEHMM a00 TPUBAJIO iCHYIOYMM aBTOIMYHHMM IIPOIIe-
com y LI3. VY rpyni xBopux Ha I T3 nipu opiBHSIHHI CTpO-
Ky 3aXBOPIOBAHHS BiporinHo BulLUMMU Oyau Bci Tpu 1PI
(cympecii Ta gonoMoru B-nim@ornmTaM) 3a yMOB iarHOC-
TUKM Min yac BoeHHoro yacy (CD4/CD8 — 2,95 £ 0,32
npotu 1,70 £ 0,07, P < 0,001; CD4/CD16 — 2,38 + 0,07
mpotu 2,15 + 0,09, P < 0,05; Ta CD8/CD16 — 1,44 £+ 0,07
npotu 1,26 = 0,05, P < 0,05). Ha tni AIT, HaBmaku, Bi-
porinHo Buiumu o6ynu [Pl nonomoru B-kiitunam CD4/
CD16 ta CD8/CD16 3a yMOB TpHUBajIOro mepediry matosiorii
(2,02 + 0,10 mpotu 2,29 + 0,10, P < 0,05; ta 1,20 £+ 0,05
npotu 1,40 + 0,08, P < 0,01, BinrmoBigHO).

[1pu mopiBHSIHHI XBOPHX i3 BIEpIlle BUSIBICHUMMU ITiI 4ac
BiitHM A3II3 nochimkeni IPI (CD4/CDS8 ta CD8/CD16)
oynu Bummumu Ha i AT3 (1,81 = 1,10 nmpu AIT npotu
2,95+0,32mpu AT3, P < 0,05 s CD4/CDS8 ta 1,20 £ 0,05
npu AIT npotu 1,44 + 0,07 npu AT3, P < 0,05 mis CD8/
CD16). BogHouac y miarpyrmnax i3 tpubaaum nepedirom AIT
i IT3 BiporiaHoi pi3HUL LIUX iHAEKCIB HE BUSIBJICHO.

O6roeopeHHs

IHTepnpeTallist ogep:kaHUX pe3yJbTaTiB Ma€ HU3KY 0CO-
OJIMBOCTE, 30Kpema:

— OUHIOBAaTH MOKAa3HUKU MOXHA TUTbKUA B KOMILIEKCI
3 KJIIHIYHOIO KapTUHOIO 3aXBOPIOBAHHS;

— Ot iIHPOPMATUBHUM € KOMIUIEKCHUI aHaJIi3 iMy-
HOTpaM, HiXX OlliHKa OyIb-sIKOI0 OKPeMOI'0 IIOKA3HUKA;

— peajbHy iHdOpMallito 1010 3MiH iMyHOTpaMu Ha-
JAl0Th 3HAYHI BiIXWIeHHS Moka3HUKiB (Ha 20—40 % Bin
HOPMU);

— TIepUIOYEproBe 3HAYEHHS Ma€ CITiBBiIHOILIEHHS MO-
Ka3HMKIB iIMyHOTpaMM MixK OKpEMUMMU ITiATpyIIaMu.

Y HamroMy mOCHiIKeHHi 1li YMOBU OyJM JOTPUMaHI.
XBOpHUX CIOCTepiraau €eHIOKPUHOJOTU, iMyHOJOTIiuHiI
TMOCJIIKeHHST OyJIM KOMIUIEKCHUMU, aHaJli3 oJlepXXaHUX
iMYHOJIOTIYHMX MOKa3HMKIiB MOPiBHIOBAJIM MiX rpynamMu
xBopux Ha T3 ta AIT, a TakoxX y Iiarpymnax i3 Broepiie
BusiBneHuMu A3I1LL3 y mepion BoeHHUX 1iii a00 3 TpUBAIUM
nepebiroM XBopoou.

OTpuMaHi 1aHi CBigYaTh, 110 HAXOLIBIIT CYTTEBI IMyHO-
JIOTiYHi 3MiHM 3HAYHOIO MipOIO CTOCYIOThCS XBopux Ha JI'T3
3aJIeXKHO Bifl TPMBAJIOCTI 3aXBOpIoBaHHS. BusiBieHi Biporin-
He 3HMXeHHs nmokasHukis CD3, CD16, CD22 (P < 0,05)
ta ninsunieHHs Bcix [PI (CD4/CD8 — P < 0,001; CD4/
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CDI16 — P < 0,05 ta CD8/CD16 — P < 0,05) y rpyrmi i3
Brepite BusiBjieHuM JIT3 Ha TJ1i BOEHHUX Aili MOXYTb CBiJl-
YUTHU PO AOJATKOBUIA BILUIUB XPOHIYHOTO CTPECy Ha 3MiHU
iMyHHOTrO cratycy xBopux. Lli gaHi minTBepmXyoTh naHi
0araTbOX aBTOPiB MPO BILIMB CTPECY HA KIITUHHUI iIMyHIiTET
y xBopux Ha JIT3 [15—17].

BinnocHo xBopux Ha AIT BiporigHi 3MiHU 3i 3HUXKEH-
HaMm nokas3HukiB CD4 (P < 0,01) Ta IPI nomomoru B-xuri-
tHaM (CD4/CD16 — P < 0,05 tTa CD8/CD16 — P < 0,01)
XapaKTepu3yBaIu IPyITy XBOpHX i3 Briepiie BusiBieHUM AlT
IMi yac BOEHHOTO cTaHy. Lli maHi TakoxX miaTBepIKyIOTh pe-
3yJbTaTU AOCIIIXKEeHb iHIIKX aBTOPiB [18—20] 111010 BIIMBY
crpecoBoro unHHuKa Ha AlT.

PizHocnpsimoBani 3Minm IPI 3anexHo Big Tumy aBTO-
iMYHHOI TUPEOiTHOI ITaToJIOTii 00YMOBITIOIOTh BaXKJINBIiCTh
OTPUMAaHMX PE3yJbTaTiB i OOIPYHTOBYIOTb MOXKJIMBICTD iX
BUKOPUCTaHHS B IPAKTUYHIN MEIUIIHI.

BMCHOBKMU

IMmyHOreHe3 HalOLIBII MOIIMPEHNX aBTOIMYHHIX 3aXBO-
PpIOBaHb UIMTONONIOHOI 321031 (IU(y3HUI TOKCUYHUI 300
Ta aBTOIMyHHUI TUPEOIINT) MA€E CBOI OCOOIMBOCTI.

Y nauieHTiB 3 aBTOIMyHHUMMU 3aXBOPIOBAHHSIMU IIIUTO-
MOIiOHOI 3aJ1031 MOKA3HUKM KJIITUHHOI iMyHHOI BiIMOBii
MaloTh Pi3HOIUIAHOBY CIIPSIMOBAHICTb, SIKa 3aJIEXKUTh, 30-
KpeMa, i Bil yacy 3aXBOpIOBaHHS Ta CTpecy, 110 ii 00yMOBMUB.

IMyHOperynsaTopHi iHOeKcu cyrmpecii Ta JOIOMOTH
B-xitiTuHaM BipoTriZHO BiApi3HSIIOTHCS 3aJI€XKHO Bil TUITY
aBTOIMYHHOTO 3aXBOPIOBaHHS Ta Yacy Moro MaHi(ecralii.

Konduikr intepeciB. ABTOpU 3asIBJISIIOTH IIPO BiZICYTHICTh
KOHMIIIKTY iHTEpeciB Ta Bi1acHOI (hiHaHCOBOI 3alliKaBJIeHO-
CTi IIpM MiATOTOBII JaHOI CTATTi.
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Influence of stress on cellular immunity in patients
with autoimmune thyroid pathology

Abstract. Background. Autoimmune thyroid diseases (AITDs),
which include diffuse toxic goiter (DTG), or Graves’ disease, and
autoimmune thyroiditis (AIT), are the most common organ-speci-
fic autoimmune diseases. Since recently the population of Ukraine
is in a state of chronic stress associated with military operations on
the territory of our country, it is important to clarify the nature of
stress impact on cellular immunity in patients with autoimmune
thyroid pathology. The purpose of the study was to establish the
features of the cellular link of the immune response to stress in
patients with autoimmune thyroiditis and diffuse toxic goiter. Mate-
rials and methods. Sixty patients with AITDs were examined in the
clinic of V. Danilevsky Institute for Endocrine Pathology Problems
of the National Academy of Medical Sciences of Ukraine, 32 pa-
tients with AIT and 28 with DTG. In 24 cases, AITDs were newly
diagnosed during the armed conflict (12 patients with DTG and
12 patients with AIT), and in 36 cases, the disease had a long course
(16 patients with DTG and 20 patients with AIT, the manifestation
took place until 2022). The relative (%) levels of CD3, CD4, CD8,
CD16 and CD22 were determined in order to characterize immune
homeostasis in patients with AITDs. Immunoregulatory indices
were calculated as integral criteria of regulatory and effector links
of immunity: suppression — CD4/CDS8 as one of the key indicators
of immune status, as well as indices of B cell help — CD4/CD16
and CD8/CD16. Results. The presence of DTG newly diagnosed in
wartime is accompanied by a significant decrease in CD3 compared
to the long-term course (55.67 £ 1.08 vs. 59.12 £ 1.14, P < 0.05). At
the same time, in the group of patients with AIT newly diagnosed

during military operations, a decrease in CD3 was less pronounced
than on the background of DTG (58.30 %+ 2.12 vs. 55.67%+1.08).
The wartime factor contributes to a more pronounced decrease in
CD3 against the background of DTG versus AIT (55.67 £ 1.08 vs.
58.30 £ 2.12). Against the background of DTG and AIT in sub-
groups with newly diagnosed disease, CD4 levels were higher than
in the long-term course (36.33 = 1.47 vs. 38.87 £ 1.12 in DTG and
35.35 £ 1.08 vs. 36.33 £ 1.47 in AIT). CD16 was lower in patients
with DTG when the disease was detected during military operations
and probably differed from the group with a long course of the
disease (16.58 + 0.94 vs. 18.68 = 0.82, P < 0.05). CD22 level was
significantly lower in patients with DTG newly diagnosed during
the war than at the long course (20.00 = 1.01 vs. 23.19 + 1.09,
P < 0.05). The groups of patients with AIT or DTG newly diag-
nosed during the war had no significant difference in the levels of
CD22 but on the background of AIT, the indicators were higher
than in DTG (22.53 £+ 1.41 vs. 20.00 £ 1.01). At the same time,
with a long course of AIT and DTG, CD22 levels were higher in the
DTG group (21.65 £ 1.58 vs. 23.19 £ 1.09). Conclusions. In patients
with DTG and AIT, indicators of the cellular immune response
have a multidirectional orientation, which depends, among other
things, on the time of the disease and the stress that caused it. Im-
munoregulatory indices of suppression and B cell help significantly
differ depending on the type of autoimmune disease and the time
of its manifestation.

Keywords: diffuse toxic goiter (Graves’ disease); autoimmune thy-
roiditis; cellular immunity; chronic stress; wartime
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T AY «lHCTUTYT repoHToAorii imeHi A.@. Ye6otapbosa HAMH YkpaiHuy, M. Kuis, YkpaiHa
2 AY «eHTp kapaionorii Ta kapaioxipyprii MO3 YkpaiHu», M. Kuis, YkpaiHa

OUiHKQO KOpAIOMEeTAOOAIYHOrO BiKY
TO TeMny CTAPIHHS Y AlOAEeN
3 LYKpPOBUM Aia6eTom 2-ro tTuny

Pe3toMe. AKTyanbHicTb. Y npoLeci cTapiHHs BUHUKAIOTb 3MiHW OpraHis i CUCTeM, LLO CrIpUsitoTb PO3BUTKY acoLi-
vioBaHoi 3 Bikom natosiorii. [pyckopeHe CTapiHHS XapaKTepusyeTbCs METabosIivHUMM MOPYLLIEHHAMM, SIKi CTBOPIOIOTH
YMOBM [7151 PO3BUTKY LiyKpoBoro giabety 2-ro tury (LU42). Possutok L2 y rirofesi noxmrioro 1a CTapeyoro Biky MOXHA
po3rnsgaTv siK MPUCKOPeHe MeTaboriivHe CTapiHHSA. Y pasi noegHaHHsA LIJ2 3 kapRioBacKysisipHOK naTosioriero y JiT-
HbOMY Ta cTape4oMmy Bilji Mae micLe KapLhioMeTabosiidHmu T1n cTapiHHA. [risi oUiHKu Temrly Lboro rpoLecy [oUiribHO
BUKOpUCTOBYBATH (hOpMYJs1y po3paxyHKy biororidHoro Biky (bB) 3a nokasHukamm cepLeBo-CyAUHHOI cuctemm 1a MeTa-
6oniamy. Y Lbomy Bunagky napuiansHui bB MoxHa Ha3BaTv KapLioMeTabosidHVM BIKOM. Vioro BenmumHa oLjiHioBaTME
CTYriHb ropyLLeHb remMoauHamiky 1a metabosnismy. Meta. Po3pobka rpocTtoro MeTony OUiHKW KapLioMeTabosiiHHoro
BIKY Ta ViOro po3paxyHoK y JItO[EVi 3 LiyKpOoBUM J[iabeToM 2-ro TUry B MOEAHAHHI 3 KapaioBaCKY/IsSIPHOK NMaTosiorieto.
Martepiann Ta metogun. O6¢ctexeHo 155 npakTnydHo 340posux nrogedi (6e3 LIJ2, cepueBo-cyamHHOI Ta HUPKOBOT
narororii), Bikom Big 30 fo 80 pokis, 23 xBopi Ha LI[J2 6e3 cynyTHix 3axBoptoBaHb, 92 xBopi Ha LY[]2 i3 cynyTHLOo0
apTepiasbHOo rinepTeHsieto, 55 xBopux Ha L2 3 cyryTHBOHO rifepTOHIYHO Ta iLLEMIYHOK XBOPOOOIO cepLsi, 72 XBOpi
Ha ]2 3 XpoHi4HO XBOPOOOK HUPOK Ta 25 xBopux Ha L2 3 nepvichepnyHoo HeviponaTieto. Beim obcTexyBaHM
BU3Ha4a N aHTPONMOMETPUYHI IMOKA3HUKN, BUMIPHOBASIN CUCTOITIMHMY | [IacTONiYHWMY apTepiaribHuil TUCK. B cuposaryi
KpOBI BU3Ha4ain piBeHb 3arasibHoro XonectTepuHy, TPUIiLepyaiB, XonecTepuHy JinonpoTeinis HU3bKOoI Ta BUCOKOI
LYINbHOCTI, KpeaTuHiHy, LUBUAKICTb Ki1y604KoBOI ¢inbTpavii, AcT, AnT, ansbymiHypito. 551 po3pobku MaTteMaTu4HOI
mogerni BB 3actocoByBaim MeTOA MOKPOKOBOI MHOXUHHOI perpecii 3a JornoMoror cratuctuyHoro naketa StatSoft
Statistica (USA). Temr1 cTapiHHs oUiHIOBa/M 3a pisHuLero 6io1oriyHoro ta XpoHorioridyHoro Biky (XB). Pesynbraru. Pos-
paxyHok bB y npakTn4HO 340p0BUX JIOAEV 3a OTPUMAHOK HaMu GhOPMYJIOH 0Ka3as, L0 CEPERHs abCOoMOTHA NoXmnbka
po3paxyHKy Biky ctaHoBuna 7,79 + 0,49 poky. KopuryBaHHsI cuctemMaTuy4HoI NoXmbKu Perpeciviioro MeTogy 3HaqyHo
306i1bLLNIIO TOYHICTB po3paxyHKy BB (R? = 0,78; p < 0,00001; noxmbka po3paxyHky Biky ctaHosuna 4,80 + 0,32 poKy).
PospaxyHok BB y nirogevt 3 naTosorieto rnokasas, LYo BiH 3Ha4HO riepesuLlye ix XB, y cepegHbomy Ha 12,7 + 1,9 poky
y xBopux Ha LY/]2 6e3 cyrnyTHix 3axsBoproBaHb 1a Big 14,5 + 2,0 o 19,1 + 1,5 poKy 3a HassBHOCTI CyryTHbOI aTosorii 41
yeknaaHeHs LA2. OTpumaHmi pesynstaTt CBigYUThb PO MPUCKOPEHHS Kap[ioMeTabosiqyHoro ctapiHHsa y mogev 3 L2
Ta 30i/IbLLEHHS PUBUKY PO3BUTKY CEPLIEBO-CYANHHNX 3aXBOPIOBaHb, XPOHIHHOI XBOPOOGU HUPOK Ta rosiHeviponarii. Bu-
CHOBKW. Po3pob.ieHnvi HaMy Criocié OLiHKM TeMITy KapAioMeTabosliHHOro CTapiHHA Mae JOCUTL BUCOKY TOYHICTb | MOXe
6y TV 3aCTOCOBaHWV /151 OLiHKYM pu3unKy po3sBuTky L2 y noeaHaHHi 3 Kap[ioBacKysisipHOK MaTosiorieto.

Kno4oBi cnoBa: kapgiomerabonidHuii Bik; MatemaTtmdHa MoAesb; LiyKpoBui giabet 2-ro Tury

Bctyn

3arayibHa KOHIIeT1is GionoriuHoro Biky (BB) mosnsirae
B IPUITYIIEHHI, 1110 iHAMBiAyaJbHa IIBUAKICTh CTAPiHHS
MOXe 3HayHOlO Mipoto 3MiHwooBaTucs [1, 2]. BusHavyeH-
Hs BB nmpoBoauThes 3 METOIO OLIIHKU PU3UKY PO3BUTKY
acollililoBaHOI 3 BIKOM MaTOJIOTii Ta OLIHKW BILUIMBY TPO-

¢imakTMIHMX i JiKyBaabHUX 3axofiB [3]. Po3paxyHok BB
y OLTBIIOCTI pOOIT TOJISITa€ Y BUMipIOBaHHI KiJTbKiCHUX ITO-
Ka3HUKIB, iIMEHOBAaHUX Oi0JIOTiYHUMU MapKepaMu CTapiH-
Hs [4]. BoHM TOBUHHI TOCUTh BUCOKO KOPEJIOBATH 3 BiKOM,
OyTU NOCTYNMHUMMU UISI BUMIpIOBAaHHS y KJIIHIYHMX YMOBax
Ta He3HAYHO 3aJIexXaTH Bijl aKTyaJlbHUX MATOJOTIYHUX CTa-
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HiB [5, 6]. Sk GiosoriuHi MapKepu MOXYTh BUCTYIATH Pi3Hi
MOKa3HUKU: aHATOMIiuHi, yHKIIOHAJIbHI, OioXiMiuHi, iMy-
HOJIOTiYHi, TeHeTUYHi Ta emireHeTnuy4Hi |7, 8]. B cyuacHomy
HayKOBOMY CBITi Ha CbOTO/IHi HEMA€ 3arajbHOIPUIHSITOTO
Habopy TaKUX MapKepiB.

BB Moxe 51K 36iratucs 3 XpoHOJIOTiYHUM BikoM (XB),
i B LIbOMY BUMAJAKY IPOLIEC CTapiHHS OLIIHIOETHCS SIK HOP-
MaJIbHUM, (i3i0JI0TIYHMIA, TaK i 3HAYHO IIePEBUIILYBATH XPO-
HOJIOTIYHUI — TOJi CTapiHHS OLIHIOETHCS SIK TPUILBUIIIIE-
He. BennunHa pizHMII MixXK 0i0JIOTiYHIM Ta XPOHOJIOTIYHUM
BiKOM, 1110 XapaKTepU3y€e MPUILIBUIIICHE CTapiHHS, 3aJie-
KUTH Big moxubku BusHaueHHs BB. Konu us pizHuis
MEPEBUIIYE BEJIMYMHY CTAaHIAPTHOI TMTOXUOKM, CTapiHHS
MOXHa BBaXXaTH MPUILBUIIIEHUM [9].

3araJibHOMPUIHATUM MaTeMaTUYHUM METOJIOM OLIiHKH
0i0JIOTIYHOIO BiKYy € PO3pPaxXyHOK PiBHSIHHSI MHOXWHHOIL
perpecii (MLR), 1110 TOB’s13y€ XpOHOJIOTIYHUI BiK Ta HU3KY
KiJbKicHMX 1Toka3HuKiB [ 10]. 151 BU3HaYeHHST KoedillieH-
TiB 1ILOIO PiBHSIHHSI BUKOPUCTOBYIOTh TaHi 0OCTEKEeHHS
MPaKTUYHO 300POBUX JII0ei pizHOTO BiKy. 11100 BUu3HaunT
BB obcTexyBaHoro, oMy MpOBOASATb HU3KY AOCITIIXKEHb
i 32 OTpUMaHUM PiBHSIHHSIM PO3paxoBYIOTh iioro Bik. I1pu
3HAYHOMY TIePEeBUIIEHHI pO3paxyHKOBOIO BiKY JIIOAUHU
Haa XB poOuThcst BUCHOBOK ITPO MPUILIBUAIIEHE CTapiHHS.

Bigomo, 1m0 B mpoiieci ctapiHHSI BUHUKAIOTh 3MiHU
OpraHiB i cucteMm, 110 CIIPUSIIOTh PO3BUTKY HU3KM 3aXBO-
pIOBaHb, 30KpeMa LyKpoBoro aiaberty 2-ro tury (LIJ12).
Jltoau, SKi MPUCKOPEHO CTapiloTh, MAlOTh BUCOKUI PU3UK
PO3BUTKY acolliiioBaHoi 3 BikoM maTouiorii [4]. [Ipuckope-
HE CTapiHHSI CIIPUSIE PO3BUTKY META0O0JIIYHOTO CUHIPOMY:
301IbIIIEHHIO MaCH TiJla, apTepialiIbHOIO TUCKY, 3HUKEHHIO
TOJIEPAHTHOCTI 10 BYTJIEBOMIB Ta auchimnigemii [9]. 3a3Ha-
YyeHi 3MiHM TIpU3BOASTh 10 po3BuTKy LI/12. LIJ12 € onHieto
3 IIPOBITHUX MIPUYNH PO3BUTKY XPOHIUHOI XBOpOOU HU-
POK, aMITyTalliil HUXXHIX KiHIIBOK, iH(apKTiB MioKapna,
iHCYJIBTIB Ta 3arajioM IlepeadacHOl CMEPTi JOPOCIUX IIpa-
11€3/1aTHOTO BiKy. O/IHI€I0 3 MPOBIAHNUX TPUYMH CMEPTHOCTI
nauieHTiB 3 1112 € kapmioBacKyJISIpHi 3aXBOPIOBaHHSI, Bil
SIKUX TTOMHUpa€e 6113bko 65—75 % xBopux. Y pesynbTaTi
MPOBEIEeHUX KIiHIYHUX Ta €MiIeMioI0riYyHUX AOCTiIKEeHb
Oynu BUSIBJIEHI (haKTOPU PU3UKY PO3BUTKY YCKJIAIHEHb
y namieHTiB 3 LIJI2, siK-0T rinepriikemis, quciiminemist
11 apTepiajibHa rinepTeHsis [11].

PoszBurok LIJI2 y mroneii moXuyioro Ta cTapeyoro BiKy
MOXHa pO3IJIsIIaTy SIK IPUCKOpeHe MeTa0oIiuHe CTapiHHS.
Tomy st KiTbKiCHOT OLIIHKY 1IbOTO TIPUCKOPEHHST MOXXHA
BUKOPUCTOBYBATHU PO3PaXyHOK META00JIIYHOTO BiKy Ta TEM-
ny MeTaboJiyHoro crapinus [12]. VY pasi noemnannsa L2
3 KapJioBacKY/ISIPHOIO MAaTOJIOTIEIO Y JIITHBOMY Ta CTapeyo-
MY Billi Bi3HAYa€ThCS KapaAioMeTaOOiYHMIA TUIT CTapiHHSI.
JI7151 OLIIHKM TeMITy LIbOTO MPOLIECY JOTiYHO BUKOPHUCTOBY-
BaTu popMyay podpaxyHky BB 3a mokazHukamm cepiie-
BO-CYIMHHOI CMCTeMH Ta MeTa0oJ1i3My. Y LIbOMY BUMAAKY
napuianbHuit bB MoxXHa Ha3BaTu KapaioMeTa0oJiYHUM
BikoM. [loro BelM4MHA OLIHIOBATHME CTYIIiHb TIOPYIICHD
reMoJrMHaMiKM Ta MeTaboJ1i3My.

Merta po6oTH: po3pOOKa MPOCTOr0 METOAY OLIIHKM Kap-
JioMeTaboJiuHOro BiKy Ta HOr0 pO3paxyHOK y JIIOJeH 3 11y-
KpPOBUM JAia0eToM 2-TO TUIY y IMOETHAHHI 3 KapaioBacKy-
JISPHOIO TIATOJIOTIEO.

MarTtepiaAu Ta meToamn

JocimkeHHs] BAKOHAHE BiIOBIIHO 10 BUMOT JOTPU-
MaHHS €eTUYHUX HOPM Ta IIPUHLMUIIIB [ e1bCiHChKOI neKiia-
patiii. BciM ygyacHMKaM 10 1ovaTKy JOCHiIKeHHs OyJI0 Ha-
JIaHO JIeTaJIbHY MHUCbMOBY iH(OpMallilo PO AOCTiIKEHHS.
[Iporpamy obcTexkeHHs, iHOpMaLIifo 1T MamieHTa ta hop-
My iH(OPMOBaHOI 3roIM Mali€eHTa Ha y4acThb Y JOCTiIKEeHH1
PO3IJISTHYTO Ta 3aTBEPIKEHO eTUYHOI0 KoMmiciero. KoxHa
ocoba, BKJII0YEHA B JOCJIiIKEHHSI, JOOPOBIJIbHO Mianucaia
¢opMy 3roau 1100 y4acTi y HbOMY.

Oo6cTexxeHo 155 mpakTaHO 300poBuX oneit (6e3 LIJI,
CepLIeBO-CYAMHHOI Ta HUPKOBOI MaToJI0rii) BikoM Bin 30 1o
80 pokiB, 23 xBopi Ha L1/I2 6e3 cyIyTHiX 3aXBOpIoBaHb, 92
xBopi Ha LI/I2 i3 cynmyTHbOIO apTepiajibHOIO TilepTeH3i€0
(AT'), 55 xBopux Ha 11/12 i3 Al Ta ilreMivHOIO XBOpOOOIO cep-
ust (IXC), 72 xBopi Ha L1J12 3 XpoHiYHOIO XBOPOOOI HUPOK
(XHH) 1a 25 xBopux Ha 11/12 3 nepudepriHoio HelponaTieio
(ITH). Ycim obOcTexxyBaHMM BUMipIOBaIv Macy Tijia Ta 3picT
3a JJOMIOMOT'0I0 MOBipeHUX €JIEKTPOHHUX Bar i OPTaTUBHOIO
cramiomerpa, o6Bin Taiii (OT) ta 06Bix creron (OC), y 1o-
JIOXKEHHi CTOSTYM BUMipIOBAJIM CUCTOJIYHUIA i TiaCTOMIYHUI
aprepianbHuii TucK y ntonoxkeHHi cuasgun (CAT i JAT). Iu-
nekc Macu tisia (IMT) po3paxoByBau SIK BiTHOILIEHHSI Macu
Tija y KiJlorpaMax 10 KBaapaTy 3pOCTy Y MeTpax.

YciM xBopuM TTpoBOIMIIN 3a0ip BEHO3HOT KPOBi HATIIIE.
V cupoBaTli KpoBi BU3HAYaJIM PiBEHb 3arajJbHOIO XOJec-
tepuny (XC), TpUTTiLIEpUIiB, XOJECTEPUHY JIHITOIPOTEIHIB
Hu3bkoi (XC-JITTHILL), Bucokoi ntinbHocTi (XC-JITIBIL),
KpeatuHiHy. KoHIIeHTpallilo TJII0KO3M B IIJIa3Mi KPOBi BU-
3HAYAJIM TJIIOKO300KCUIA3HUM METOAOM Ha GioXiMiyHOMY
aHaJjizaTopi.

st aHamizy OTpUMaHUX JaHWX BUKOPUCTaHI METOIM
BapialliliHOI CTAaTMCTUKU 3a JOIIOMOTOIO Mporpamu Statistica
7.0 (StatSoft, USA). CtaTucTUUHY 3HAYYIIICTD Pi3HUII MixX
rpyrnamu OLIiHIOBaJIM 3a I0ITOMOTOI0 t-KpuTepito CThloaeH-
Ta. BinMiHHOCTI cepeaHix BeJIMYMH BBaXKaIMCS 3HAUYILIUMU
npu p < 0,05.

st po3pobku MmaTemMaTuyHOi Mozesii bB 3acTocoByBanu
METO]I ITIOKPOKOBOI MHOXKMHHOI perpecii 3 KOpeKIIi€io cruc-
TeMaTUYHOI MOXUOKH 3a BikoM [9, 12].

PesyAbTaTH

AHTPOITIOMETPUYHA XapaKTepPUCTHUKA TOCTiIKYBaHUX
ocib HaBeneHa y Taou. 1. SIK BUIHO 3 OTpUMaHMUX JaHUX,
3piCT OOCTEXXEeHUX JI0Iell B Pi3HUX TpyIaxX BipoTimHO He
Bipi3HsIETHCSA. Maca Tijia BUIlla, MOPiBHSIHO 3 KOHTPOJIb-
HOIO TPYNOI0 (3M0POBIi JII0IK), JIUIIIE Y IpyITi XBopux Ha L1/12
y nmoegHaHHi 3 AI'. OT BiporimHO BUIIMIT 32 KOHTPOJIbHY
y Bcix rpynax obctexenux moaeit. IMT Takox BiporimHo
BUILMI, TTIOPIBHSIHO 3 KOHTPOJIEM, y BCiX Tpymax o0cTexe-
HUX, OKpiM xBopux Ha LI/I2 6e3 cyryTHiX 3aXBOpIOBaHb.

Buxonsuu 3 yx AaHUX, MOXeMO JiiTH BUCHOBKY, 110
rpyIia 3M0POBUX JIIOAEH XapaKTepU3YEThCS HAIMiPHOIO Ma-
coro (IMT 25—-29,9 xr/M?), a TpyIH JIIOACH 3 IMaTOJIOTIEI0
maroTh | cryninb oxupinng (IMT 30—34,9 xr/m?). Hop-
MaJibHUM TToka3HUK OT BBaXa€eThbcs, SIKIIO BiH He mepe-
Butye 80 cM y XiHOK i 94 cM y yosioBikiB. Bucokuit puznk
reperyacHol CMepTi Bifl TOpyIIEeHb BYTJIEBOAHOTO OOMiHY Ta
XBOpo0O ceplist noB’si3aHuit 3 OT, OiabiyM 3a 88 ¢M y XKiHOK
ta 102 cM y yosogikiB [9]. O6crexxeni Hamu ronu 3 L2 Ta
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Tabnuysi 1. AHTpOroMeTpuYHa XapaKkTepucTnKa BOCNiAXeHUX ocié

Fpynu o6cTexeHnx 3picT, M O6Big Tanii, cm Maca Tina, kr IMT, kr/m?
3poposi nogn 1,70 = 0,01 101,60 = 1,23 86,33 + 2,19 29,86 + 0,68
ua2 1,74 + 0,02 111,60 + 1,65 93,91 + 3,63 31,08 = 1,12
uaz2 + Ar 1,68 + 0,01 108,80 + 1,39** 95,06 + 1,98" 33,67 = 0,67**
Laz2 + Ar + IXC 1,67 + 0,02 112,10 = 1,14** 92,12 + 2,40 33,02 + 0,70*
La2 + XHH 1,69 = 0,01 111,30 = 1,67** 93,13 £+ 2,17 32,61 + 0,68
ua2 + nH 1,74 £ 0,02 114,20 = 2,30** 93,11 + 1,54 30,76 + 0,48

TMpumitku: * — p < 0,05, ** — p < 0,01 NOPIBHAHO 3i 340POBUMU JTHO[LMMU.

Ta6bnuys 2. KoegpiuieHtn kopensuyii lMipcoHa (R)
MiXX BUBHEHUMMU NOKa3HUKaMM U XPOHOJIOTIYHUM
BiKOM 340pOBUX JroAeN

Moka3Huku R R?
Maca Tina, kr -0,16 0,026
3picT, cm -0,45* | 0,203*
IMT, kr/m? -0,01 | 0,0001
O6BIa Tanii, cm 0,05 0,0025
O6BIf CTEroH, cm 0,01 0,0001
O6Big Tanii/o6sig cTeroH 0,10 0,010
O6Big, Tanii/3pict?, cM/M? 0,41* 0,168*
CAT, mm pT.CT. 0,24* 0,058*
OAT, MM pT.CT. 0,22 0,048
CAT/OAT 0,26 | 0,068*
[Mioko3a KpoBi HaTLLe, MMOnb/N 0,23* 0,053
[mikoBaHUM reMorno6iH, % 0,44~ 0,194
KpeaTtuHiH y nna3mi Kposi, MMOsb/n 0,21 0,044
LUK®, mn/xB -0,46* | 0,212*
XonectepuH, MMOnb/n 0,06 0,004
XC-NMBLU, mmonb/n -0,11 0,012
XC-JMMHLL, mmonbk/n 0,13 0,017
Tpurniuepvan, MmMons/n 0,11 0,012
AcnapTtatamiHoTpaHcdepasa, Oa/n -0,08 0,064
AnaninamiHoTpaHcdepasa, Og/n -0,10 0,010

lpumitka: * — BiporigHicTe KoedgbiyieHTa Kopensuii,
p < 0,05.

CepLEBO-CYIMHHUMM 3aXBOPIOBAHHSIMU MaJi B CEPEIHbO-
My 00Bij Tajii Buiie Bix 102 cM, 1110 MiaATBEpIKYE ek (hakT.
[NonepenHiM eTarioM po3paxyHKy ¢opmyiu bB 0yB anami3
3aJIEXXKHOCTI BUBYEHUX ITOKA3HUKIB Bil BiKy MPAaKTUYHO 310-
poBux mozeii (Tadm. 2). Lle HeoOximHO M1 Binbopy HaOLIbIIT
iH(OpMAaTUBHMX MTOKA3HUKIB MOJIEJIi 0i0JIOTIYHOTO BiKY.

4K cBimyaTh OTpMMaHi 1aHi, HM3Ka MOKa3HUKIiB Bipo-
rigHO Kopetoe i3 BikoM. lle Taki IMoKa3HUKHU, SIK 3picT,
BigHoteHHst OT 1o 3pocTy B KBapaTi, CUCTOJIUHUIA i MyJIb-
COBUI apTepiaIbHUI TUCK, PiBEHb INIIOKO3M Y TIJ1a3Mi KpOBi
Ta raikoBaHuii remorno6iH (HbAIc), a TakoxX IIBUAKICTH
Kki1y6oukoBoi ¢inbrpalii (IIK®). BonHouac nmokasHUKKN
JIIMTiIHOTO OOMiHY Ta piBeHb TpaHCaMiHa3 y KPOBi BipOTiTHO
He KOPEJIoIOTh i3 BIKOM i TOMY HE MOXYTb BUKOPHCTOBYBa-
THCS 111 TI00ymoBu hopmynu BB.

[esiki mapy MoKa3HUKiB, 110 (i3ioI0riYHO MOB’sI3aHi, BU-
COKO KOPEJIOI0Th MixX co0oto. Lle moka3HUKU CUCTOIIYHOTO
i MyJIbCOBOT'O apTepialibHOTO TUCKY, a TAKOX PiBEHb IIYKPY
KkpoBi Ta HbAlc. Bonu MicTaTe nybiorouy iHpopMalliio,
i Tomy B Moziesii BB roBuHeH OyTH BUKOPUCTAHUM JIMIIIE
ONIVH 3 HMX, SIKUI Ma€ OiIbII BUCOKY KOPEJISLIiI0 3 BIKOM.

BukopucranHS TOKPOKOBOI MHOXXMHHOI perpecii 103-
BOJIMJIO Binibpatu HaiOinbI iHOOPMATUBHI MOKa3HUKU
i OTpUMAaTH PiBHSHHS, 110 IOB’SI3Y€ BiK 00CTEKEHUX JIIOISH
3 UMM TTOKa3HUKaMu (Tao. 3).

CrangapTu3oBaHuii KoedilieHT perpecii (b*) gae oriH-
Ky 3HAUYIIOCTi MOKa3HUKa 7151 po3paxyHKy BbB. ¥V ta6u. 3
BCi MOKA3HMKM pO3TaIllOBaHi B MOPSIAKY 3MEHILEHHSI BEJIU -
YUHU IHOTro KoedimieHTa. Haii3HayHiIIi TOKa3HUKNA — IIe
[IIK® Tta HbAlc. BoHu MatoTh HailBuIly KOpeJsiiito i3
BikoMm (Ta0i1. 2).

Tabnuys 3. Pe3ynbtatv po3paxyHKy napameTpis piBHIHHS MHOXWUHHOI perpecii (y nporpami Statistica 7.0)

MokasHukun b* SE of b* b SE of b t (156) p-value
Intercept 7,672 13,886 0,552 0,581409
LLIK®, mn/xs -0,333 0,064 —-0,248 0,048 -5,190 0,000001
[mikoBaHW remornobiH, % 0,290 0,065 9,520 2,141 4,446 0,000017
O6Big Tanii/apict?, cM/M? 0,164 0,067 0,375 0,152 2,463 0,014875
Ctatb (1 — 4onoBikn, 2 — XiHKN) -0,192 0,065 —4,903 1,658 —2,958 0,003584
CAT/OAT, Mm pT.CT. 0,124 0,065 0,121 0,063 1,910 0,058015
KoeiuieHT MHOXMHHOI kopensuii 3 Bikom: R = 0,633; R? = 0,401; Adjusted R? = 0,382; F(5,155) = 20,77; p < 0,0001

TMpumitku: R — KoepillieHT MHOXUWHHOI Kopensyii MToOKa3HUKIB 3 XpPOHONOriYHUM BikoM; R — koedpilieHT fetepmi-
Hauii mogeni; Adjusted R* — ckopurosaHui R-kBagpar (BpaxoByoTb KilbKicTb npeauKkTopis y mogeni); F — kpu-
Tepivi diwepa; t — kputepii CTerogeHTa; p — ouiHka 3Hadyujocti mogeni; SE of estimate — ctaHgapTHa noxmbka
ouiHku; Intercept — BinibHWIA YJeH piBHAHHS; b — KoedbilyieHT perpecii; b* — cTtaHgapTu30BaHW KoegilieHT pe-
rpecii; SE of b* — craHgapTn3oBaHa noxnbka koedilieHTa.
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s HancaHHS (POPMYJIU PO3PaXyHKY BiKY BUKOPUCTO-
BYEMO KOJIOHKY b Ta0J1. 3, sika MiCTUTh KoedilliEHTH perpe-
Cii WIsT KOXXHOTO MOKa3HMKa:

Y=7672—4,90X1+0375X2+ 0,121 X3 +
+ 9,52 X4 — 0,248 X5,

ne Y — po3paxyHKoOBUI BiK, pokiB; X/ — ctaTth (1 — 4o-
JIOBIK, 2 — XiHKa); X2 — o0Bix Tajii/3pict?, cM/M*; X3 —
CAT/IOAT, MM pr.cT.; X4 — TiiKoBaHUI TeMOTJI06iH, %;
X5 — WIBUAKICTh KIIy0OUYKOBOI (iibTpaltii, MJ1/XB.

CepenHst abcosroTHA IMOXMOKa pO3paxyHKY BiKy CTaHO-
Buna 7,79 £ 0,49 poky.

Pospaxynkosuii Bik (Y) 3a piBHIHHSIM MHOXXHWHHOI pe-
rpecii Mae cuctTeMaTMyHy TTOXMOKY, MOB’SI3aHy 3 TUM, 110
JIiHisT perpecii He MPOXOIUTh Yepe3 MOYaTOK KOOpAMHAT
[12]. dnst KopuryBaHHS 11i€l TOXUOKHU BUKOPUCTOBYETHCS
Taka ¢hopMya:

bB=Y+ 0,6 XB—324.

Ha puc. 1 moka3aHo CITiBBiZTHOIIEHHS MixK 0i0JIOTIYHIM
(xapniomeTaboMiYHMM) Ta XPOHOJIOTIYHUM BiKOM 00OCTeXe-
HUX 3I0POBUX JIfofeil. BUmHoO, 1110 pO3KHI TOYOK HABKOJIO
JIiHIi perpecii HeBeIMKMii i KoedillieHT MHOXXUHHOI KOpeJisi-
wii Bucokuii (R*=0,78; p < 0,00001). CepenHst abcosltoTHA
nmoxuodka po3paxyHKy Biky ctaHoBmia 4,80 £ 0,32 poky.

VY Tabi. 4 HaBeIeHO cepellHi 3HaYeHHS [TOKAa3HMKIB, 1110
BXOISTH 10 (pOpMYJIN KapAioMeTaOOoIiYHOTO BiKY, Y Pi3HUX
rpynax oocTexXeHuX Jroaeit. Y Bcix rpymnax xsopux Ha 1112
BiporigHo BuIle criBBigHomeHHss OT/3picT?, a TaKOX pi-
BeHb HbAIC y KpoOBi TOpIiBHSIHO 3i 3OPOBUMHU JIIOIBMU
(p < 0,05). Bucoke cniBBinHomeHHst OT/3picT? cBigunTh
PO BicuepalibHEe 0XXKUPiHHS, SIKE € BiTOMUM (haKTOPOM pH-
3uky po3Butky LIJ12. ITpu nmoeananni /12 3 AT BiporigHo

R?=0,78; p < 0,00001
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XpoHomoriyHuiA BiK, poKiB

PucyHok 1. Kopensuia mix 6ionoriaHum
(kapniomeTaboniyHuM) i XPOHONOriYHUM BiKOM
npaKTUYHO 340POBUX JIIO[EN

301IBILIYETHCS ITyIbCOBUIT apTepiaabHuil TucK (p < 0,05).
IMpu noeananHi 12 3 XpoHiYHOIO XBOPOOOIO HUPOK BipO-
rigHo 3meHiyeTbes [ITK®, 1110 cBimuuTh PO MOripiieHHs
dbynkuii Hupok (p < 0,05). Tak camo HIK® 3HMXKY€ETHCS
y xBopux Ha II/12 y moennanHi 3 AI' ta IXC.

[1pu nopiBHSHHI MOKAa3HUKIB y rpynax xBopux Ha L[J12
y MO€EIHAHHI i3 ceplieBO-CYAMHHOIO MAaTOJIOTIi€I0 Ta XPO-
HIYHOIO XBOPO0OIO0 HMPOK 3 IpyIioio xBopux Ha LI/12 6e3
CYITYTHbBOI MAaTOJIOTil BUSBJIEHO OiJIbII BUCOKI 3HAUYEHHSI
HbA ¢ Ta Hkyi mokazuuku [ITK®.

Otpumana Hamu (popmyna BB Bukopucrana mist pos-
paxyHKy KapaioMeTaboJiYHOIro BiKy Ta TeMIY CTapiHHS
xBopux Ha LIJI2 6e3 cyrnyTHbOI nmaToJiorii, i3 cepiieBo-cy-
JIIMHHOIO Ta iHIIIO0 MaToJjIorielo (Tabul. 5).

Tabnuys 4. CepenHi 3Ha4eHHs1 NOKa3HUKIB y xBopux Ha LJ[J2 6e3 cynyTHboi naTtosorii
Ta y noeAHaHHi 3 pi3Hoto narosiorieto

3axBoproBaHHSA OT/3picT?, cm/m*> | CAT/OAT, Mm pT.CT. rer;:)l(rz?)%?:,u% LUK®, mn/xB
3poposi nogn 35,15 + 0,50 50,5+ 1,1 5,60 = 0,03 75,6 +1,4
ua2 37,1 +0,7* 52,9 +2,8 6,82 + 0,19* 78,729
un2 + Ar 39,8 +1,7* 559 £1,7* 7,43 £ 0,15 73,3+£2,0
LAa2 + Ar + IXC 37,27 + 0,70* 52,1 +1,5 8,09 + 0,23* 62,9 + 2,0*
ua2 + XHH 39,1 £0,7* 52,7+1,5 7,39 £0,17* 47,3 £ 1,4**
ua2 + nH 37,7 £ 0,9* 516+1,8 7,74 + 0,40* 74,0 + 2,1

Mpumitkn: * — p < 0,05 nopiBHsiHO 3i 3g0poBUMU NoabMU; * — p < 0,05 NopiBHAHO 3 xBopumu Ha LJ[] 6e3 cynyTHboOI

naronorii.

Tabnunys 5. Bionoriuuwii Bik i Temn ctapiHHs (6B-XB) xsopux Ha /]2 6e3 cynyTHboOI narosorii
Ta y NoeAHaHHI 3 pi3HOI0 nNarTosiorieto

3axBoproBaHHA XpoHonorivyHui BiK, poKiB BionoriyHum Bik, pokiB BB-XB, pokis
3poposi nogu 53,9+ 1,1 53,6 +1,2 -0,23 + 0,52
ua2 55,8 +2,5 68,4 +2,9 12,7 £1,9*
La2 + Ar 60,5+ 1,2 75,0+1,7 14,5 + 2,0*
La2 + Ar + IXC 65,3+ 1,2 84,3+2,0 18,7 + 1,9*
ua2 + XHH 67,6 +1,0 86,1 +1,7 19,1 £ 1,5%
ua2 + nH 62,1+1,8 79,6 + 3,3 18,0 + 2,8*

TMpumitkn: * — p < 0,001 nopiBHAHO 3i 3gopoBumyu mogbmMu; * — p < 0,05 NopiBHsHO i3 xBopumu Ha LI[J2 6e3 cy-

nyTHLOI natosorii.
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O6roBopeHHs

BuxkopuctanHsa ouinku bB mpu martosorii He 3aBXau
KopekTHO. Tak, po3paxoByBatu bB y Mononux oci6é mpu
3aXBOPIOBAHHSIX, SIKi HE € MPOSIBOM MPUCKOPEHOTO CTapiH-
H$1, HeIIpaBWIbHO. MoXKHa 3p00UTH XMOHMIA BUCHOBOK PO
MPUCKOPEHHS CTapiHHSI TOMY, 110 Y (hOPMYJTYy PO3paxXyHKY
bB 3a3Buyaii BXoasITh KJIiHiUHi TOKa3HUKM, SIKi 3MiHIOIOTh-
cs1 He TUIBKY IIPU CTapiHHI, ajie i IIpyu HU31Ii 3aXBOPIOBAaHb.
BonHouac moB’si3aHy 3 BiKOM IaTOJIOTiIO B JIIOJEH TTOXM-
JIOTO BiKy MPUIAHSATO PO3MISAATH SIK MPOSIB TPUCKOPEHOTO
crapiHHs, i po3paxyHok BB y nibomy BUIaaKy 103BOJISIE
OLLiIHUTHY TEMII CTapiHHSI.

¥V po6oti N. Dahour et al. [13] 3acTocoBaHuii came TaKui
miaxin y xsopux Ha 2. [Insa pospaxyHky bB aBTopu Bu-
KOPHMCTOBYBAJIM TaKi KJIiHIYHI JJAOOPaTOPHi ITOKA3HUKH, SIK
anpoymiH, HbAlc, KpeaTrHiH, a30T CEUOBUHU, XOJIECTEPUH,
CAT, AT, YCC. Omnak AT i YCC manu cnabKy Kopensi-
wito 3 BikoM (1> = (0,03). ByJsio po3mistHyTO pi3Hi MaTeMaTH4Hi
MeTtonu nodynoBu Moneneit bB. Meton MHOXXMHHOI JTiHiiTHO1
perpecii 6e3 KopeKIlil ITOXUOKY 3a BiKOM BUSIBUBCS HEAOCTaT-
HBO TouHKM (1 = 0,41; p <0,0001). Leit pe3yabTaT MpakKTUIHO
30ira€eTbes 3 TUM, 110 Ma€ Haira Mmoaenb bB. TounicTs po3pa-
XyHKY BB 3HauHO minBUIMIACs, KOJIM aBTOPU 3aCTOCYBAIA
meton P. Klemera, S. Doubal [14] (r*=0,65; p < 0,0001). Lleit
METOJI BUKOPUCTOBYE BeTMurHY XB 1151 TiBUILIEHHSI TOUHOC-
Ti po3paxyHkiB bB. Har minxin i3 Kopekitiero cucteMaTU4HOL
MOXMOKM PiBHSIHHSI perpecii 3a JOIIOMOI0I0 BUKOPUCTAaHHSI
XB [12] maB BUCOKY TOYHiCTh po3paxyHKy BB (r> = 0,78;
p <0,0001). st o1iHKY TeMITy CTapiHHS aBTOpU POOOTH BU-
KOPUCTOBYBAJIU, SIK 11€ 3aBE/IEHO, PO3PaXyHOK pi3HULI MixX bB
Ta XB. 3a ix naHumu, 1 pizHuus y xsopux Ha LIJ12 craHoBuUIa
12 pokiB, 1110 1y>ke OJIM3bKO 10 HAIIMX JaHUX.

Ax BumHO 3 oTpuMaHuXx (Tabj. 5) nanux, bB mloneit
3 TIAaTOJIOTIE€I0 3HAYHO ITepeBuInye ix XB, y cepenHpoMy Ha
12,7 = 1,9 poky y xBopux Ha LIJI2 Ge3 CyryTHiX 3aXBOpIO-
BaHb Ta Bim 14,5 = 2,0 no 19,1 £ 1,5 poky 3a HasgBHOCTI
CyMyTHBOI MartoJjorii yu yckiagHeHb LI12. Otpumanuii pe-
3yJIbTaT CBITUUTH PO IMIPUCKOPEHHS KapaioMeTa00IiYHOTO
crapiHHs y mofeit 3 LIJ12 ta 30i1bIIeHHST pU3UKY PO3BUTKY
CepLIeBO-CYIMHHUX 3aXBOPIOBaHb, XPOHIYHO1 XBOPOOU HU-
POK Ta niepudepruIHOi HelpoIaTii.

YucneHHi 1OCTiIKEeHHS MiATBEPIKYIOTh KOHLEITLiI0
npuckopeHoro crapinHsg npu LI/12: ckopoueHHs TeioMmep
Ta IMIPUCKOPEHI BiKOBi 3MiHU METUJIIOBAHHSI TIEBHUX CaMTIB
JHK [15]. I'inepriikemiss IpUCKOPIOE CTapiHHS KOJIareHy
i eHIOTeTiaTbHUX KITHH cynuH [16, 17].

30JI0TUM CTaHAAPTOM JIJIs1 po3paxyHKy BB BBaxkaroThCst
eIMireHeTUIHI MapKepH (PiBHI METWIIOBAaHHS IIEBHUX CAMTIiB
JHK). OgHak 11i MEeToau BUSIBUIUCS TOPOTUMM Ta TPYHAO-
MICTKHMU, i 1X BaKKO 3aCTOCOBYBATH Y KJIiHiUHil paKTH-
1i. TakuM YMHOM, MOXJIMBICTb po3paxyHKy BB Ha ocHoBi
KJIiHIYHUX OioMapKepiB € MOTY>KHUM iHCTPYMEHTOM [JIst
MPOTHO3YBaHHSI PO3BUTKY BiKOBUX 3aXBOPIOBaHb, SIK-OT
cepleBO-CYAMHHI 3axBoproBaHHs Ta LIJ12.

Harre nocimxeHHS MoKa3aao MOXJIUBICTh BUMipIOBaTH
IIBUIKICTb CTapiHHS 3a JOMOMOIOK JOCTYIMHUX KJIiHiu-
Hux 6iomapkepiB. Po3pobaenuit Hamu meton ouinku bB
Ta TEMITY CTapiHHS, 3aCHOBaHMI Ha TOCTYITHUX Y KJIiHIYHIl
MpaKTUlli TOKa3HUKaX, J03BOJISIE JaTU iHTerpaibHy OLIHKY
CTYIIEHSI BiKOBHUX i IATOJOTIYHUX 3MiH CeplLieBO-CYIUHHOI

CHCTeMHM Ta MeTabori3My. Lleit MeTom MoxKe BUKOPHUCTOBY-
BaTUCS JUIST OLIIHKM PU3UKY PO3BUTKY yeKiIagHeHb LI/12 Ta
e(eKTUBHOCTI JIiKyBaJIbHHUX 3aXOIiB.

BucHOBKMK

Po3pobieHunit Hamu cnoci6 o1iHKK TeMITy KapaiomeTa-
0O0JIIYHOrO CTapiHHSI MAa€ JOCUTh BUCOKY TOUHICTh i MOXe
OyTHU 3aCTOCOBAHMU IJIsI OLIIHKUA PpU3UKY po3BUTKY LIJI2
y IOENHAHHI 3 KapIioBaCKyJISIPHOIO MATOJOTi€l0.

Bukopucranuiit HaMu MiAXia 11 OLiHKY TEMITY Kapaio-
MeTaboJIIYHOTO CTapiHHS BUMarae Bepudikallii Ha 10CUTh
BEJIMKill HOBili TpyMi MpaKTUYHO 3M0POBUX Joneil. Mox-
JINBUI PO3BUTOK Ta BIOCKOHAJIEHHS METO.Y I1IJIIXOM BUKO-
PUCTaHHS JaHUX OLTbII CKIAAHUX METO/IB TOCIiI)KEHHSI.

KondaikT inTepeciB. ABTOpU 3asIBJISIIOTH ITPO BiICYTHICTh
KOHJIIKTY iHTepeciB Ta BIacHOI (hiHaHCOBOI 3alliKaBIeHO-
CTi TIpU MiITOTOBII JAHOI CTATTI.

Indopmanis npo dinancyBanna. CtaTTs MiAroToBIeHa
B paMKax OromkeTHoro ¢ginancyBanust HAMH Ykpainu 3a
IJIAHOM HayKOBO-AOCinHUX pooitT 1Y «IHCTUTYT repoHTO-
Jsiorii iM. [1.dD. YeborapproBa HAMH Ykpainu».

Buecok aBTopiB. Manvkoscokuii b.M. — inest TOCTiIXeH-
H$1, penaryBaHHs pyKonucy; [ucapyk A.B. — CTaTUCTUIHUIMA
aHaJIi3 JaHUX, pO3poOKa MaTeMaTUYHOI MOJIEIi KapIioMeTa-
00JTiUHOTrO BiKy, HarucaHHs1 pykonucy; Caenko A.A. — 30ip,
aHaJli3 Ta iHTepIipeTallisi TaHuX, HAlTMCAHHS PYKOTIUCY.
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Assessment of cardiometabolic age and aging rate
in individuals with type 2 diabetes

Abstract. Background. Aging is associated with changes in organs
and systems that contribute to the development of age-related pa-
thology. Accelerated aging is characterized by metabolic disorders
that create conditions for the development of type 2 diabetes (T2D).
The development of T2D in older individuals can be considered
as accelerated metabolic aging. In cases of T2D combined with
cardiovascular pathology in the elderly, there is a cardiometabolic
type of aging. To assess the rate of this process, it is advisable to use
a formula for calculating biological age (BA) based on cardiovascular
and metabolic parameters. In this case, partial BA can be called car-
diometabolic age. Its value will assess the degree of hemodynamic
and metabolic disturbances. The purpose of the study was to develop
a simple method for assessing cardiometabolic age and to calculate
it in individuals with T2D combined with cardiovascular pathology.
Materials and methods. A total of 155 practically healthy individuals
(without T2D, cardiovascular, and renal pathology) aged 30 to 80
years were examined, 23 patients with T2D without comorbidities,
92 with T2D and concomitant hypertension, 55 with T2D, con-
comitant hypertension and ischemic heart disease, 72 with T2D and
chronic kidney disease, and 25 patients with T2D and peripheral
neuropathy. All participants had anthropometric measurements
taken, systolic and diastolic blood pressure measured. Serum levels
of total cholesterol, triglycerides, low- and high-density lipoprotein

cholesterol, creatinine, glomerular filtration rate, aspartate amino-
transferase, alanine aminotransferase, and albuminuria were deter-
mined. A stepwise multiple regression method using the StatSoft
Statistica package (USA) was used to develop the BA mathematical
model. Aging rate was assessed by the difference between biological
and chronological age. Results. Calculation of BA in practically
healthy individuals using our formula showed that the average ab-
solute error of calculation was 7.79 £ 0.49 years. Correction of the
systematic error of the regression method significantly increased the
accuracy of BA calculation (R2 =0.78; p < 0.00001; age calculation
error was 4.80 + 0.32 years). Calculation of BA in individuals with
pathology showed that it significantly exceeded their chronological
age, on average by 12.7 + 1.9 years in patients with T2D without co-
morbidities and from 14.5 + 2.0 to 19.1 £ 1.5 years in the presence of
comorbidities or T2D complications. The obtained result indicates
accelerated cardiometabolic aging in individuals with T2D and an
increased risk of developing cardiovascular diseases, chronic kidney
disease, and polyneuropathy. Conclusion. The method developed by
us for assessing the rate of cardiometabolic aging has a sufficiently
high accuracy and can be used to predict the risk of developing T2D
in combination with cardiovascular pathology.

Keywords: cardiometabolic age; mathematical model; type 2 dia-
betes
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FTOPMOHOABHUM CTAH YOAOBIKiIB-KOMOOTOHTIB
3AAEXXHO Bip 06Ccary paHOBOTrO YLUKOAXKEHHS TIA

Pestome. AkTyanbHicTs. Big 24 motoro 2022 poKy TpyBae MoBHOMACLUTA6He BTOPrHeHHsi Pocii Ha Teputopito
VkpaiHn. BOHO rpu3Besio 4O 3HAYHOro 3pOCTaHHs KillbKOCTi OCi6, siKi OTpUMAasiv TifIeCHIi Ta NCUXOJIOriYHI YLLKO-
[KeHHs1. [icrsi nepexuToro TpaBMaTuyHOro JOCBifY CrioYaTKy BUHMKAIOTb MCUXOONYHI 3MIHU, SIKi Ha Mi3HIX eTa-
rax BaromMo BifgbuBaroTbCs Ha iBUHHOMY CTaHi riloanHN. [oCcTpuii cTpec, Lo BUHUKAE BHACII[OK MOLUKOOKEHHS
Tina, y nogasibLLUoOMy MOXe BUK/INKATH 3MIHW B €HOOKPUHHIV cuctemi moaumHu. HeobXxigHo 3ayBaxuTu, LYo 3a
Becb nepiog BiviHn B YKpaiHi JOCTIgXXeHHS Br/MBY FOPMOHIB Ha LUBUAKICTb Ta 0COONIMBOCTI 3aro€HHS 60M0BUX
TpaBmM He niposoauucs. Metoro po6oTu 6yri0 BU3Ha4YEHHS OCHOBHMNX 3aKOHOMIPHOCTEVN MK 06CAroM paHoBOro
YLIKOIKEHHS1 Ta 3MIHOI PIBHIB [esIKUX roOpMOHIB y cupoBartLi KpoBi Ha pisHuX etanax TpaBMaTu4HOi XBopobu
y 4YonoBikiB-kombataHTis. Martepiann ta metoan. Y [ocnigxeHHi B3sm yHacts 120 400BIKIB-BOIHIB, SKi 6yn
posgineHi Ha 4 rpyrv rno 30 ocib 3anexHo Bif obcsary rnopaHeHHs. NepLua rpyna — rnopaHeHHs1 JIerkoro CTyrneHs
(manuii o6csr); apyra — cepenHbOoro CTyrneHs (CepeaHivi 06¢sir); TPeTs — TSXKKOro CTYreHs (BesKui 06¢Csr), YeT-
BepTa — KOHTPOJO (HEYLUKOLAXKEHI HOoBikn-BOiHM). Hamun 6yna BukopucTaHa nesHa rnepiogmaalis 3anexHo Big
TUX fpoLeciB, AKi Big6yBatOTbCs1 B OpraHi3amMi y KOHKPETHUY rnepios nicsis oTpuMaHHs TpaBmu: 1-lua — 3-8 goba;
4-5-Ta goba ta 14-ta goba nicnsi nopaHeHHs1. CepeaHivi Bik nopaHeHnx ctaHoBuB 34,2 + 4,3 poKy, cepegHs Maca
Tina 6yna 78,0 + 3,5 kr. Jocnigxxysanncs piBHi TaKux ropMOHIB: cOMatoTPOMNHMI rOPMOH, TECTOCTEPOH, afpe-
HOKOPTUKOTPOMHUYV FrOPMOH, asib[OCTePOH, TUPEOTPOMHUNA FrOPMOH, TPUMOATUPOHIH BifloHWUM, TUPDOKCUH BilTbHUM,
JerigpoeniaHapocTepoH-cynbgar. Pe3ynbraTtn. 3Bu4ariHOK peakuieto eHBOKPUHHOI cucTeMn Ha TpaBMy € akTu-
Bi3aljis NpakTU4HO BCIX il KOMMIEKCIB Ta NaHOK. Y HalLloMy [OCIAXeHHI MoKasaHi OCHOBHI 3aKOHOMIPHOCTI MK
06CAroM paHOBOro YLLIKO[)KEHHS Ta PIBHSIMU [OCIIAXYBaHUX FOPMOHIB Y KPOBI HOMOBIKIB-6ikiLiB Ha pi3HMX eTanax
TpaBMaTU4HOI XBopoby. BUCHOBKUN. He3anexHo Bif TSXXKOCTI TpaBMu B OpraHi3mi Il0anHVN BUHUMKAaE MeTabosiyHa
BiAnosifb, osB’si3aHa 3 HEOOXIAHICTIO OYHKLIIOHYBaHHS Ha BULLJOMY PiBHI BCIX OpraHiB 1a CUCTEM [/18 36EPEXEHHS
XKUTTS OTEPIINIOro, BifjoéyBaeThbCs 3MiHa BCIX BUAIB OOMIHY peqoBuH. Y rocTpoMy rniepiodi TpaBMaTu4yHoi XBopoou
hopMyoTECA MEeTabosliqHI MposiBu TEPMIHOBOI aganTayii, NoB’s3aHi nepeBaxKHo 3 KatabosiiYHUMK rpoyecamu,
r10TiM MOCTYNOBO HacTae Hopmarnisayisi roMeocTasy 3 akTusaljiero aHabonivHUX rpouyecis. BctaHoBneHa no3antuBHa
3al1EXHICTb rOPMOHAsIbHUX MOKa3HWKIB CTPeCOBOro CTaHy Bif] TSKKOCTI Ta TepMIHy opaHeHHs1 Y0/10BIKIB-koMmba-
TaHTiB. [JouyinbHUM € rnpofoBXEHHS [OCIOKEHHST rOPMOHasIbHOro CTaHy Y0/10BIKIB-KOMOATaHTIB i3 3a/ly4eHHAM
6inbLUOro 3ara’sy rnopaHeHvx 1a getanizayiero siokanisayii nopaHeHHs1, eHAOKPUHOOMYHOro aHaMHe3y nayieHTis,
HEBPOJIOriYHOro Ta NCUXiYHOro cTatycy, napameTpis reMoguHaMIiKy Ta CUCTEMU FOMEOCTasy.

Knio4oBi cnoBa: nocrrpasmaTtuyHu CTPeCcoBMii po3nas; ropMoHasIbHMi cTaTyc; TpaBMaTu4Ha XBopoba, 6oriosa
paHa; 4onoBiku-kombaTaHT1
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Bctyn

Bin 24 ntoTtoro 2022 poky TpMBa€E MOBHOMAacIITaOHe
BTOprHeHHs Pocii Ha TepuTopio YKpaiHu, BOHO Ipu3Be-
JIO 1O 3HAYHOTO 3POCTAHHS KiUTBKOCTI 0Ci0, SIKi OTpUMain
TiJIECHI Ta MCUXOJIOTIUHI YIIKOMXKEeHHSI BHACTIA0K 00MOBUX
niit, GoMOapayBaHHsI, paKeTHUX 800 MiHOMETHUX OOCTpIliB
[1, 2]. B oci6, sKi 3a3Haiu BIUIMBY TSIKKOI TpaBMAaTUYHOI
O, Iy>Ke YaCTO PO3BUBAIOTHCS TTOCTTPAaBMAaTUYHUI CTpe-
cosuii posnan (ITTCP) i roctpuii cTpecoBuii po3sia.

Lle craHu MCUXiYHOTO 3MOPOB’sI, SIKi BAHMKAIOTh BHACTi-
JIOK TPaBMAaTUYHOI, iHOIi IIIOKYI0YOI MOl B XKUTTi JIIOAUHU
(6oiioBi mii, 6oiioBa TpaBMa, TEPOPUCTUYHI aTaku, CEKCYy-
aJibHEe HAacUJIbCTBO To110) |3, 4]. ITicas nepexuroro Tpas-
MaTHUYHOTO JTOCBiAY CITOYATKy BUHUKAIOTh MICUXOJOTIUHI
3MiHH, SIKi Ha ITi3HIX eTanax qay>e CUIbHO BiZOMBaIOTLCSA Ha
biZMYHOMY CTaHi JIIOIUHU, i 1Ie MOXE TTPOSIBJISITUCS HABITh
yepes AECSITKM POKIiB ITiC/Isl OTpUMaHHS TpaBMu [5]. Ane
TOCTPUIA CTPEC TAaKOX MOXe OyTH BUKJIMKAHUI HAsIBHICTIO
paHOBOI MOBEpxHi Ha TiJli. PaHU MOXYTh BUKJIMKATU CTPEC
3 Pi3HUX IIPUIHNH.

LIIBuAKIiCTb 3arO€HHST OOMOBUX TPaBM Ta BJIACHE Mepe-
Oir paHOBOIO MPOILIECY 3ajeXKaTh Bil 0araTbox (GaKTopiB,
OIHUM 3 SIKUX € TOPMOHAJIBHUIA CTaTyC ITopaHeHoro [6, 7].
Heo0xinHo 3ayBaxkuTu, 1110 3a BeCh Iepiof BiliHU B YKpaiHi
JOCJTIIKEHHST BIUIMBY TOPMOHIB Ha IIBUAKICTh Ta 0COOJIM-
BOCTi 3aTO€HHS 00MIOBUX TpaBM He mpoBoawaucs. JlaHi, ski
PeTpe3eHTYIOTh IOCiIPKEHHS] iHO3eMHUX aBTOPIB, € JOCTAT-
HbO CYNEePEewIMBUMHU, 1110 i1 OOYMOBIIIOE aKTyaJIbHICTh IbOTO
TOCTiIKEHHSI caMe cepell YKPaiHChKUX BiliCbKOBOCITY>K00B-
LiB, SIKi OTpUMaJIM TPaBMM I1iJl YaC BUKOHAHHSI 00MOBUX
3aBIaHb.

Ilo cTocyeThbCst KIIIHIYHUX MTPOSIBIB BOTHETAJbHUX T10-
paHeHb, TO BOHM 3HAYHOIO Mipolo 3ajiexXaThb Bil Kasliopy
Ta KOH(irypalrii cHapsay, SKUil 3aBHaB mopaHeHH [8].
Jlokanizauisi, MHOXWHHICTb, CYyMTPOBiJHE MOIIKOIXEHHS
CYIVH, HEPBiB, BHYTPIllIHiX OPraHiB Ta iHIIMX BaXKJIMBUX
aHATOMIYHUX YTBOPEHb, 3arajibHUI CTaH i TOPMOHAIBHUI
CTaTyC MOPAHEHOro, a TAaKOX CTajlisgs paHOBOTO Mpolie-
Ccy — Bce 1Ie CYTTEBO BIUJIMBAE Ha IMepedir TpaBMaTUYHOT
xBopobu [9].

Otxe, TpaBMaTM4HA XBOpoOa — 11€ XKUTTSI TpPaBMOBa-
HOTO OpraHi3My BiJl MOMEHTY TPaBMU /10 BUIYKaHHS ab0
3aru6eni. [lounHaroun 3 70-x pokiB XX CTOJITTS y Oaratbox
poboTtax Oysa onucaHa XapakKTepHa MepioIuuHiCTb TpaB-
MaTHUYHOI XBOpPOOMU, sIKa, HA HAIly IYMKY, SIKHAWITOBHiIlIe
i OLIBIII TATOTEHETUYHO OOTPYHTOBAHO BifoOpaXkeHa y Kia-
cudikanii I.1. Tepsi6ina it O.C. Haconkina (1987). Humu
BU3HAYaBCs: MEePIINi TOCTPUIA Tepiojl, B MeXaxX SIKOTO BU-
JIiJIeHi: cTaaisl 1IOKY, CTadis HEeCTilKoi aganTallii, ctamis
CTIilKOI aganTaliii, Apyruii mepioa — KJIiHIYHOTO OdyKaHHSI
i TpeTiii iepion — peabiiTartii.

TakuMm yrHOM, MeTOI0 pOOOTH OYJIO BU3BHAYEHHS OC-
HOBHMX 3aKOHOMIpHOCTE MiX 00CSITOM PaHOBOTO YIIIKO-
JKEHHS, 3 OAHOro OOKY, Ta 3MiHAMM PiBHIB IE€SIKUX rOp-
MOHIB y CMPOBATIi KPOBi Ha Pi3HUX eTaItaX TpaBMaTHUYHOI
XBOPOOHU, 3 iHIIIOro OOKY, y YOJOBiKiB-KOMOATaHTIB, 3 OIJISI-
Iy Ha Te, 1110 11i 3MiHU € BaXKJIMBUMU CKJIaJOBUMU 3arajibHUX
MPOILIECiB, SIKi 00YMOBIIIOIOTH Iepedir paHOBOIO MPOIIECY
11 perapaTuBHOI pereHepallii Ta MOXKYTb CJIY>KMTU IIPOTHOC-
TUYHUMU MapKepaMu Iepediry paHOBOi XBOpOOU.

MarTtepiaAu Ta meToamn

JlocaigkeHHs1 Oyau MpoBeIeHi BiAMOBIAHO 10 €eTUYHUX
i MopabHO-TIpaBoBuUX BUMOr CTaTyTy YKpaiHChKOI aco-
wiattii 3 6ioetrku Ta HopMm GCP (1992 p.), GLP (2002 p.),
npuHuuIiB ['elbCiHCHKOI AeKapallii IpaB JIOAUHU, KOH-
BeH11il Pagu €Bponu npo npasa JIOIUHU i OioMenuInHY
11 yXBaJieHi KOMiCi€lo 3 MUTaHb €TUKU Ta OioeTuku KutiHiku
HEBiIKJIaTHOI MEIUYHOI JOITOMOTH, BilicCbKOBO-MeIMYHOTO
kJiHiyHoro neHtpy IliBHiyHOTO paitony KomanayBaHHSs
MennuHux cui, M. XapkiB, YkpaiHa. IHpopmoBaHa 3roma
OyJa oTpMMaHa Bi yCiX yUaCHMKIB, BKJIIOUCHUX Y TOCITi-
TOKeHHS.

YV HamoMy gocinkeHi B3sutu ydacTh 120 40s10BiKiB-BO-
iHiB, siki Oyyiu po3nineHi Ha 4 rpynu 1o 30 4oJIOBiK 3aJIe3KHO
Bim o0cary mopaHeHHs. [lepia rpymna — mopaHeHHs JIETKO-
ro cTyrneHs (Majidii 00csT); Apyra — CepeaHbOr0 CTYIEHS
(cepenHiii 00CsT); TPETS — TSKKOTO CTYIIEHS (BEIMKMIA
00csr), YyeTBepTa — KOHTPOJIb (HEYIIKOIXKEHI YOJOBIKM-
BOIHU).

Hamu Gyna BUKOpHcTaHa IIeBHA TIepioan3allis 3a71eXXHO
Bifl TUX MPOLIECIB, SIKi BiIOYBAIOTHCS B OPraHi3mi y KOHKpPET-
HMI1 TTepiof Mmic/Ist OTPUMAaHHS TPaBMU:

1-1ra — 3-14 moba: y 1ei repio BinOyBa€ThCsI TOCTpUIA
cTpec/rocTpuii (1IIOKOBUIT) mepiona/KartaboniuHa ¢asa pa-
HOBOTO IpoLIecy.

4—5-1a nob6a: iMyHOTOKCHKO3/TIepion HeCTiliKO1 aaar-
Tallii/aHabosiuHa haza paHOBOTO MPOLIeCy.

14-ta noGa: po3BUTOK AUCTPO(DIYHUX i CKICPOTUYHUX
TpolieciB/mepion CTiiiKoi amarnrallii paHOBOI XBOpOOU/pe-
reHepallisi Ta 3arOEHHS paHU.

CepenHiii Bik mopaHeHuX cTaHOBUB 34,2 + 4,3 poky,
cepenHst Maca Tijia 6yna 78,0 £ 3,5 kr. HociimxyBanucs
PiBHi TaKux ropMoHiB: comarorpornHuii ropmoH (CTT),
TECTOCTEPOH, anpeHOKOpTUKOTpoItHuii TopmoH (AKTT),
anpbaoctepoH, TupeorponHuit ropmoH (TTT), BinbHUI
tpuitontupoHiH (T;B), BinbHuit TupokcuH (T,B), aerin-
poemnianapoctepoH-cyiabdar (JII'EA-C). 3a6ip matepiany
MPOBOIMIN y paHKOBUH yac. KoHTpoJIbHI 3HaUeHHST Opa-
JIM OJHOPA30BO BiJl 3MIOPOBUX Ta HEYITKOIKEHUX YOJIOBi-
KiB-BOIHiB 3a3Ha4Y€HOro BiKy Ta Macu Tisa. KoHleHTpairii
TOPMOHIB, IO AOCIIIKYBaIMCs, BU3HAYAIH 32 JOTIOMO-
rotw HabopiB iMmyHodepMeHTHOro aHanizy TOB «XEMA»
(M. KuiB, YkpaiHa) BiZmoBiZHO OO0 iHCTPYKIIii y cKiaami
Habopy.

JI71 cTaTUCTUYHOIO aHaJli3y 3aCTOCOBYBAIM IIPOTrpaMHe
3abe3mneueHHs Statistica 10 (StatSoft, Inc., CIIIA). Cra-
TUCTHYHA 00poOKa pe3ysibTaTiB JOCTiIKeHb MPOBOAMIACS
HeTapaMeTpUIYHUMU MEeTOIaMU CTATUCTUKU. MatemMaTnaHa
00poOKa gaHMX OyJia MpoBeIeHa 3a 3arajlbHOBU3HAHUMU
METOJMKAMM 3 PO3PAXYHKOM CepeTHbOapu(PMETUUHUX 10~
Ka3HMKIB, CTAHIAPTHOTO BiIXWJIEHHS, KPUTEPilO BipoTif-
HocTi ManHa — YiTHi — Binkokcona. KpuTuuHumM piBHEM
BiporimHocTi Bu3Ha4YeHo p < 0,05.

PesyAbTaTH

CTepeoTUITHOIO MOYAaTKOBOIO Peaklli€lo eHIOKPUHHOT
CHCTEeMH Ha TPaBMY € aKTUBAIlisl MIPAKTUYHO BCiX ii KOMII-
JIeKciB Ta JaHOK. KiHIIeBUM pe3ysibTaTOM pO3TJISIaEThCS
BIUIMB Ha Pi3HOMAaHITHI KJIITMHHI Ta MIXKKJIITUHHI CTPYK-
TypH, MOOiIi3allis III0K031, aMiHOKKUCIOT, 3aTPUMKa Ha-
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Tpito Ta Bonu. Bxke 3 mepInux XBUJINH ITiCJIsSI TPAaBMU Y CU-
poBaTLi KPOBi BUSIBJISIETHCS 301JIbIIEHHSI KOHLIEHTpallil
AKTT Ta xoptuzony, sIKi peryiIioioTh KJIIOYOBI IIpOlecr
XKUTTEMISUTBHOCTI OpraHi3My, piBeHb IIUX TOPMOHIB Ha-
pOCTa€ MpsIMO MPOTOPIINHO 10 TSKKOCTI TpaBMu. ['imo-
TajaMyC — BaXXJIMBa CTPYKTypa, siKa KOOPAWHYE TTOBe-
NiHKY, HeOOXiAHY MJIs1 iHAMBiNyaJbHOTO 1 KOJEKTUBHOTO
BUXXMBaHHS. BiH peryiioe eHIOKPUHHY i BEreTaTUBHY
CUCTEMU, a TAKOX COMATUYHY MoBeliHKYy. KopTukorpo-
HiH-PpUII3MHI-TOPMOH, 110 BUIISETHCSI AYTOMOAIOHUM
sipoM rinoranamyca, ctumynoe AKTI, sikuii cioHykae
KOpY HaJJHUPKOBUX 3aJ103 BUPOOJISITU KOPTU30J — TOp-
MOH peaxiii Ha cTpec [2].

CamMe ToMy TIepIIMM eTarioM Haloi po6oTu 6yJo 10-
crimkenHs piBHsI AKTI y kpoBi mmamieHTIiB 3aJIeXXHO Bif
00csITy paHOBOTO YIIKOMIKeHHs (Tab. 1). Tak, naHi oocre-
JKeHHSI CBimJaTh Ipo BiporigHe migBuiieHHs piBHIB AKTT
Ha -1y — 3-TI0 100y Ticist MopaHeHHs B 0cib i3 cepenHiMu
Ta TsSKKUMU nopaHeHHsIMU (p < 0,001). Taki migBuieH-
HSI TOPMOHIB CTpecy MOXYTb MaTH BaXKJIMBE 3HAYEHHSI TSI
peaxlliii opraHiaMy Ha TpaBMY, BKJIIOYHO 3i 3MEHIIIEHHSIM
3arajeHHsl, CTUMYJIIOBAaHHSIM BilIHOBJIEHHSI TKAHWH 1 ITi/I-
TPUMKOIO aarTallii 10 cTpecy.

Ha 4—5-1y 100y micist mopaHeHHsI 30iIbIITYBaBCs piBeHb
AKTT B oci0 3 JIeTKUMU TIOpaHEHHSIMU, aJjie y MallieHTIB i3
CepeIHIMM Ta TSKKMMU ITOpaHEHHSIMU Big3Havyaaocs 3HU-
JKeHHs piBHIB ropMoHy. Taki 3HMKEHHS TOCIIiIKyBaHOTO
TOPMOHY MOXYTb CBiTYUTU MPO ME€BHi 3MiHU Y HEMPOEHI0-
KPMHHIN BiIIOBimi opraHi3My Ha TpaBMY Ta BimoOpaxkaTtu
MEeBHi afganTalliiiHi mpolecu, 1o BiTOyBalOThCS B OpTraHi3Mi
IIi11 yac 3aror0BaHHs paH i pea0OiniTallii micys TpaBMaTUIHMX
nofiii. 3HvxkeHHs piBHsd AKTT Moxke Oyt 03HaKOO TOTO,
1110 OpraHi3M MepexoauTh 3 (ha3u aKTUBHOI peakilii Ha CTpec
1o a3y BiTHOBIICHHS 1 agarTailii.

Iomo piBuiB AKTT, To Ha 14-Ty m00Oy mOCimKeHHS
Oy/u BUSIBJIEHI HUK4i y 2,2 pasa piBHi TOpMOHY B 0ci0 i3
CepenHiM CTyIleHeM MOpaHeHb BiMHOCHO TPyl 3 JeTKUMU
nopadHeHHsIMHU (p < 0,05) Ta KoHTpoJt0. B 0€i0 i3 TSIKKUMM
nopaHeHHsiMuU KoHLieHTpaiiss AKTT Gya maiixe y 36 pasis
HzK4010 (p < 0,05) TOPiBHSHO 3 TPYIIOIO JIETKOTO CTYIICHS
MopaHeHb Ta TPYIO0 KOHTPoIto. Take 3HUKEHHST PiBHS
AKTT Ha 14-Ty mo0y nipu TSLKKOMY ITOpaHEHHI MOXKHA IT0-
SICHUTH TUM, 110 CTPECOP Ji€ TPUBAJINIiA yac 6e3 TOCTaTHBOT
MOXJIMBOCTI JUISI BiTHOBJICHHS Ta BiIIIOYMHKY, i 116 MOXe
MPU3BECTH 10 CTafil BUCHaxeHHs. Ha 1iit crazii BinOyBa-
€TbCSI BUCHAXXEHHSI TOPMOHAJIbHUX PECYPCiB OpraHiamy,
110 MOXe MaTu Ceplo3Hi HACHiAKY ISt DYHKIIOHYBAaHHS
CHUCTEM OpTaHi3My.

HactymauMm etamoM Hairoi po6oTu OyJ10 TOCITiIKEHHS
PiBHIB anbroctepoHy (Tabdh. 2). BusiBineHo BiporinHe -
BMILIEHHS PiBHIB abaocTepoHy Ha 50 % Ha 1-my — 3-Tio
OOy ITicJisi MOpaHEeHHS Y MaLli€HTIB i3 TSKKUMU TpaBMaMU
BIZIHOCHO TPYIU KOHTpOJTIO, Ta Ha 40 % — BiIHOCHO Ipynu
3 Jerkumu rmopaneHHsaMu (p < 0,05). BuznadeHo, 1o y rpy-
i 3 TSLCKKMMU [TOPAaHEHHSIMU PiBHI aTbIOCTEPOHY TTPOIOB-
KYIOTb 3pocTaTy Ha 14-Ty 100y MOCTimKeHHS, 110 BipOTiTHO
BMILIE, HIK B 0Ci0 i3 JISTKUMU Ta CEPEIHIMU TOPAaHEHHSIMU
B aHaJOTiuHUit TepMiH obctexeHHs (p < 0,05), a Takox
€ HallBUILIMMU Y BCi TEPMiHU OOCTEXEHHS OCI0 3 TSIKKUMU
nopaHeHHsaMHU (p < 0,05).

LlikaBuM (pakToM € Te, 110 Y MALIIEHTIB i3 TSLKKMMU I10-
pPaHEHHSIMU PiBeHb aTbIOCTEPOHY 3pOCTA€E HABiTh Ha 14-Ty
o0y ITiCJIsI TOpaHeHHsI, KOJIM BXKe KpoBoTeui He OyBae. Lle
MOHa TMOSICHUTU TUM, 11O TicJIsi TPABMU Ta CTPECOBOTO
BIUIMBY OpTaHi3M aKTHBYE Pi3Hi ME€XaHi3MU J1JIs BiTHOBJICH -
HSI TOMeOCTa3y i ajanTailii 10 CTPECOBOTO BILIUBY.

HactynHuM eTarom Halloro AOC/iIXKEHHs OyJIO BU-
BUEHHSI TUPEOITHOTO CTATyCy OpPTaHi3My Ha pi3HUX eTarax

Tabnuys 1. PiBeHb aapPeHOKOPTUKOTPOIMHOIo ropMOHY MNP MOPaHEeHHSX Pi3HOro CTYMneH s TSXKOCTI
Y 4oJ10BiKiB-KOM6aTaHTIB

CTyniHb NOpaHeHHs

JER Jlerkum

CepepHin TsxKUn

AKTT, nr/mn (koHTponb — 35,25 * 6,22 nr/mn)

1-wa — 3-ta goba 28,25 + 11,58 77,40 £ 0,61"23+4 80,25 + 1,47"234

4-5-ta poba 60,60 + 5,35* 6,80 +0,21"* 4,90 + 1,79"

14-Ta poba 34,75 + 6,06 16,25 + 3,07"* 0,97 + 0,03"*
Mpumitkn: TyT i B Tabn. 2—-6: ' — p < 0,05, BiporigHa pi3HULA 3 rpynoro JIerkoro nopaHeHHsi; 2 — p < 0,05, Biporig-

Ha pi3HuLs 3 rpynoro nopaHeHHs1 Ha 4-5-Ty goby; ° — p < 0,05, BiporigHa pi3HuLUsa 3 rpynor nopaHeHHs1 Ha 14-ty
Aoby; * — p < 0,05, BiporigHa pi3HNLSI 3 KOHTPOJIbHOIO IPYrOI0.

Ta6bnunuys 2. PiBeHb anibOCTEPOHY MU NOPaHEHHSIX Pi3HOro CTYMNEeHs TSXKKOCTI

CTyniHb NOpaHeHHs

Mepiop,

JNerkun CepepnHin

TaXKUN

AnbpocTtepoH, nr/mn (KoHTponb — 79,03 = 6,32 nr/mn)

1-wa — 3-1a goba 96,05 + 13,40 95,50 + 23,77 158,30 + 8,02" %4
4-5-Ta poba 89,50 + 18,57 89,55 + 15,82 200,20 + 29,94"*
14-Ta fob6a 98,45 + 16,48 100,85 + 26,19 307,80 + 39,31"*
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TpaBMaTUYHOI XBOPOOU 3aJIEKHO Bifl CTYIEHS TOPAHEHHS.
Hani HaBeneHi y Taou. 3.

PiBenn TTT B oci0 i3 1erkuMuy mopaHeHHSIMU HE 3Mi-
HIOBaBCsI BIIPOJIOBXK YChOTO Tiepioay mocimkeHHs. [1pu mo-
PaHEHHSIX CEPeIHbOIO Ta TSIXKKOTO CTYTIEHS PEECTPYBANIOCS
BiporigHe (p < 0,05) #toro 3poctannsa. Ha 14-Ty no0y micis
nopaHeHHs TTT 3meHtyBaBes (p < 0,05) y rpymni 4oJioBikiB
i3 TSDKKUMUY TTIOPaHEHHSIMU.

Y Bcix 00cTexXeHuX 40JI0BiKiB piBeHb T,B HE 3a3HaBaB
BipOTiZHMX 3MiH BIPOIOBX YCHOTO TEPMiHYy HOCTiIKEHHS,
TOOTO BiH He 3aJIexXaB Bill TEPMiHY Ta 00CSTY TOpaHEHHSI.

V 40510BiKiB, SIKi MaJi MOPaHEHHS JIETKOIO Ta Cepel-
HBOTO CTYIEHS, 3MiH y piBHsIX T,B He criocTepiraiu. Aje
MalLli€HTH 3 TSDKKUMM TTOPaHEHHSIMU MaJIu BipOTiTHO BUILL
piBHi T,B ypoaoBX NeplIMUX I’ITH 1i0 Micasi OTpPUMaHHS
paH. Bxxe Ha 14-Ty 100y B 1IMX YOJIOBiKiB piBeHb TOPMOHY,
1110 TOCJTiIXKYBaBCH, 10CSITaB KOHTPOJbHUX 3HAUEHbD.

HactyrnHuM erarom Haiioi po6oTH OyJ10 TOCTiIKEHHS
piBHiB CTI y 4010BiKiB-KOMOATaHTIB 3 pPi3HUM CTyIEHEM
nopaHeHb. BrimuB CTI Ha LieHTpaabHy HEPBOBY CHUCTEMY
OIOCEPENKOBYETHCS aKTUBALLIEIO PELIENITOPIB Y TOJJOBHOMY
Mo3Ky. LlenTpanbHa mepenaya curHaiiB peuenrtopis CTT
peryJitoe pi3Hi ¢izionoriuni ¢GyHKIlii, 30Kpema MeTabo-
JIi3M, CeKpellilo TOPMOHIB, peaklililo Ha CTpeC, IPOCTOPOBY
Mmam’sITh i Mam’sITh PO CTPax, BIUIMBAIOYM HA TIEBHI TUITHKU
MO3KYy [12].

Ilin yac mocaimkeHHs OyJIO 3apeECTPOBAHO BipoTigHE
(p <0,05) 3pocrannst CTT y rpyrii nauieHTiB i3 mopaHeH-
HSIMM JIETKOTO CTYIEHS BXe 3 IepIIoi 100U IIicis mopa-
HeHHs1. Taki Bucoki piBHi CTT y yonoBikiB-KOMOaTaHTIB
CIOCTepirajucs BIPOIOBXK BChOTO TEPMiHY TOCiIKEHHS
(Tabu. 4).

Y rpymni nauieHTiB 3 MOpaHEHHSIMU CEPEIHbOIO CTyIIe-
HSI TSDKKOCTI MU crioctepiranu BiporigHe (p < 0,05) 36i1b-
weHHs piBHs1 CTT, sike po3nouynHaocs 3 nepiioi 1001 Ta
TPUMAJIOCSI Ha BUCOKOMY PiBHi IO IT’SITOI 100U BKIJIIOYHO
TTicJIsI TOpaHEeHHSI. AJie BXe Uyepes 1Ba THXKHI KOHLIEHTpallist
TOPMOHY POCTY 3HU3WJIACS MaiiXke 10 PiBHS KOHTPOJIbHUX
IMOKa3HUKIB (TabiI. 4).

VY rpyni TSXKUX MOpaHEHUX MU PEECTPYBaIu 3HAY-
HY BiIMiHHICTh y IOKa3HUKax Ha l-mry — 3-Tio moOy.
Ha 4—5-1y 100y Bim mopaHeHHSsI criocTepirajocsi 3HauHe
3poctaHHs (p < 0,05) konuentpauii CTI, micasa yoro ¢ik-
cyBaJIocsl pi3Ke MaiiHHs piBHS 1Iboro ropMony (p < 0,05) no
KOHTPOJIbHUX MOKAa3HUKIB (Ta0I. 4).

Sk BimoMo, cTpec € 3HaYHNM (haKTOPOM ITOPYIIEHHS pe-
MPOAYKTUBHOI CUCTEMHU Ta CTATEBOI MOBEAIHKY YOJIOBIKiB.
CaMe TOMY HACTYIMHOIO YaCTMHOIO HAIIIOTO ITOCIiIXKEeHHS
OyJI0 BU3HAYEHHSI PiBHSI TECTOCTEPOHY Y YOJOBiKiB-KOM-
0aTaHTiB 3aJ€KHO Bim 00CSATY paHOBOTO YIIKOIKEHHSI.
JInHaMika piBHIiB TeCTOCTEpPOHY, sika OyJjila OTpUMaHa B J10-
CJIiI>KeHHI, TTIOBHICTIO BilNOBinae NaHUM JiTepaTypu Bil-

Ta6bnuys 3. PiBeHb TUPEOI[HNX rOPMOHIB y YOJIOBIKIB NMPU MOPaHEeHHSIX Pi3HOro CTYreHs1 TSXXKOCTI

CTyniHb NOpaHeHHs
Mepiop
Jlerkum CepepnHin TaXKUN
TTr, MkMO/mn (koHTposb — 2,20 = 0,23 MkMO/mn)
1-wa — 3-15 goba 2,75+ 0,20 4,90 + 0,66"* 5,05 + 0,52"*
4-5-ta gob6a 2,95 +0,79 4,95 +0,47"4 5,20 £ 0,33"*
14-Ta pob6a 2,80 +0,32 3,60 + 0,76 3,50 +0,36"2*
T,B, nr/mn (koHTponb — 3,1 = 0,43 nr/mn)
1-wa — 3-1a goba 410x=0,17 5,01 £ 0,36 4,99 = 0,97
4-5-Ta poba 5,15+ 0,99 4,55 + 0,45 4,67 = 0,65
14-Ta pob6a 4,17 + 0,63 5,65 + 0,70 4,55+ 0,78
T,B, nMonb/n (koHTposb — 16,4 = 1,22 nmonb/n)
1-wa — 3-19 poba 17,30 £ 2,33 19,40 + 3,56 25,50 + 2,65"*
4-5-Ta poba 18,15+ 1,12 17,85 + 2,33 25,95 + 2,30"*
14-Ta foba 17,55 + 1,98 18,90 + 4,00 19,75 + 3,98
Ta6bnuys 4. PiBHi cOMaTOTPONHOro ropMoHy y YOJIOBiKiB-KOMbGAaTaHTIB
npu MopaHeHHsIX Pi3HOro CTYMEeHs TSXKOCTI
CTyniHb NOpaHeHHs
Mepiop,
Jerkun CepepHin TSKKUNA

CTI, Hr/mn (KOHTpONb — 2,05 = 0,77 Hr/mn)

1-wa — 3-1a go6a 11,27 + 2,32¢ 10,66 + 2,373 11,55 + 2,80%3*
4-5-Ta poba 11,02 + 1,85* 10,79 + 2,58%* 20,67 +2,94"%4
14-Ta fob6a 12,01 = 1,68° 5,35+1,61"2 4,20 + 1,22"2
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Ta6bnuys 5. PiBHi TeCTOCTEPOHY Yy YONOBIKIB-KOMbGaTaHTIB

npu nopaHeHHsIX Pi3HOro CTYreHs TSXKKOCTI

El

CTyniHb NOpaHeHHs

Mepiop,
Jlerkun CepepHin TSOKKUNA
TecTtocTepoH, Hvonb/Nn (KoHTponb — 19,01 = 1,45 HMonb/n)
1-wia — 3-1a goba 4,47 + 0,324 1,20 £ 0,17"34 2,15+ 0Q,72"234
4-5-Ta poba 4,53 + 0,85* 1,85+ 0,08"%* 0,70 + 0,09"234
14-Ta poba 4,77 + 0,68* 4,00 + 1,3124 2,49 +0,12"2%
Ta6bnuys 6. PiBeHb gerigpoeniaHapocTepoH-CynbghaTy y YOosoBiKiB-koMbaTaHTIB
npu NopaHeHHsIX Pi3HOro CTYMEeHs TSXKOCTI
CTyniHb NopaHeHHs
Mepiop

Nerkun

CepepnHin

TXKNN

AOrEA-C, mkr/gn (KoHTponb — 322,03 = 12,45 mkr/gn)

1-wa — 3-19 goba 111,03 + 5,424

110,90 + 6,12%*

43,75 + 3,33"23%4

4-5-ta joba 106,95 + 7,65*

107,66 + 8,08%*

108,34 + 22,12%%4

14-ta poba 106,25 + 4,67*

111,36 + 13,322

58,04 + 5,212

HOCHO TOTO, 1110 TSIKKE MOIIKO/IKEHHS TPAaKTUYHO 3aBXKIN
CYIIPOBOIXKYETHCS MPUTHIYEHHSIM (DYHKILi1 CTaTeBUX 3aJ103,
1110 TIPOSIBJISIETHCSI 3HUXKEHHSIM TTPOAYKIIil TECTOCTEPOHY,
SIKMI TTOCHITIOE aHaOoJiuHi mpouecu. HaitiMmoBipHilue, 11e
peaxliisi IPUCTOCYBaHHSI IS OpraHi3mMy, SIKUi 3a3HaB pa-
HOBOTO YIIKOIXKEHHS.

Takox BimoMo, 1110 TIpY HOpMaJIbHOMY PiBHi CTaTeBUX
TOPMOHIB YiTKO TIPOSIBJISIETCSI peakilisi 3 00Ky HeiTpodi-
JiB. Haifuacriiiie 1i KJIiTUHU MalOTh HOPMaJIbHY CTPYKTYPY.
I1pu 3HMKEeHHI TPOIYKIIii CTATeBUX TOPMOHIB Y pAHOBOMY
eKCyJaTi 3yCTpiuarThCsl JIMILIEe MOOAMHOKI HeldTpodinu.
Tomy mpuUnycTUMoO CTBEPIXKYBaTU, 110 3HUKEHHS PiBHS
TECTOCTEPOHY € 3aKOHOMIPHOIO peakili€lo, aje pizke na-
IiHHS KOHIIEHTpaLlii IIbOro TOPMOHY HIKYE 32 HOPMY MOXKE
PO3MJISIIATUCS SIK MapKep 3HUKEHHS aHTUOAKTEPiaIbHOTO
3aXUCTY.

V Hamomy mocCIiIKeHHi 3BepTa€ Ha cebe yBary JOBO-
JIi HUBbKUI piBeHb TECTOCTEPOHY B YCiX MOJIOAUX YOJIO-
BiKiB-KOMOATaHTIiB 3 Oyab-SIKMM CTYIE€HEeM IOpaHEHHS
(Tabm. 5).

Mo11BO, 11e MOSICHIOETHCS TUM, 1110 BCi YOJIOBIKHU OYy/I1
MopaHeHi ITix yac 60MoBUX Ailf, TOOTO BxKe Ha MOMEHT I10-
paHeHHS 3HAXOAUJIMCh Y CTaHi XPOHIYHOIO CTPECy, SIKUIA,
MUMOBIpHO, CYMPOBOIXKYBABCSI TIEPMAHEHTHOIO TilepKop-
TH30JIEMI€I0, 1110 TAKOX MOXKe OYTH MTPUYMHOK 3HVXKESHHSI
PiBHSI TECTOCTEPOHY.

HactynHuii TOpMOH, SIKMIi MU OOCTiIXyBaiud, —
AT'EA-C, 110 B KiJIbKiCHOMY ILJIaHi € OCHOBHUM aHAPO-
reHOM KOpU HaIHUPKOBUX 3ayn03. Moro aHIporeHHa
aKTUBHICTh OOYMOBJIEHA 3JaTHICTIO MeTabo0JIi3yBaTUCh
Y TECTOCTEPOH B TTepU(GEPUIHUX TKAHUHAX.

3rigHO 3 HABEACHUMU JaHUMU, MU MOXEMO TOBOPUTHU
PO 3HMKEHUI aHAPOTEHHUI CTaTyC Malli€HTIB i3 TSOKKUMU
MOpaHEHHSIMU, TIPO 1110 CBiIYMTb MaTiHHS KOHLEHTpaLlil
IIbOTO TOPMOHY BIIPOJOBX YChOTO TEPMiHY OOCTEKEHHS
(Tabm. 6).

CxuanHa B3aemMoist Mixk koptuzojiom Ta JIFEA-C mae
BUpilllaJbHe 3HaU€HHs y 0aJlaHCi CTpecoBOi cucTeMU. 30-
Kpema, 3HaYHO OiJIbII BUCOKE CIIiBBiIHOLICHHS KOPTU30-
ny/ATEA-C noB’si3aHe 6e3nocepeHbo 3 IeNPECUBHUMU
po3namaMu, NOPYIIEHHIMM (PYHKIIOHYBAaHHSI iMyHHOI
CHCTEMU.

KonuBanns cniBBinHomeHHs Koptusony Ta JIIEA-C
Big 5: 110 6 : 1 o3Hauae, 110 opraHi3M repedyBa€ y HOp-
MaJIbHOMY CTaHi aganTauii 10 ctpecy. Koau opraHiam He
CIIPOMOXKHUH ITiATPUMYBATH 1ieii HOpMaJIbHUIA CTaH amall-
Tallii, BiH MOXe BBilATH y CTaH Je3aaanTallii, TOOTO CTpecy.
Tomy icHy€e TOLITBHICTB ITiC/Is1 BU3HAYEHHS KOPTU30JTy IIPO-
paxyBaTH I 1Ie CTiBBiIIHONIEHHS, a 32 HUM OLliIHUTH CTYITiHb
agalTUBHUX peakiliii y TopaHeHUX YOJIOBIiKiB.

O6roeopeHHs

3BUYAHOIO peaKIli€lo eHIOKPUHHOI CUCTeMH Ha TpaB-
MY € aKTHBi3allisl MPaKTUYHO BCiX 11 KOMILJIEKCiB Ta JIJAHOK.
Kinuesum pe3yabTaToM ii aKTHBALIil € BILUIMB Ha pi3HOMa-
HITHI KJIITMHHI Ta MiXXKJIITUHHI cTpyKTYypH. JlocmimKeH-
HsI OCHOBHHUX 3aKOHOMIipHOCTEI MiX 00CSIrOM paHOBOI'O
VIIKOMKEHHS i piBHSIMU TOPMOHIB CTpecy B KpOBi OIMIIiB Ha
pi3HMX eTanax paHOBOI XBOPOOU MOXe OYTH BaxKJIMBUM IS
PO3yMiHHSI BIUTMBY CTPECy Ha 3arOIOBaHHS paH i 3arajbHUI
CTaH OpraHi3my.

l'opMmonanbHa peaxilis Ha CTpec MiCTUTh HU3KY (izio-
JIOTIYHUMX 3MiH y Tisli, 30KpeMma BupoosieHHss AKTT, anbno-
CTEepOHY Ta KOpTHU30Jy. 30inbineHHs KoHueHTpauii AKTT
Ta KOPTU30JIy B CUPOBATIIi KPOBi MOXe CITOCTepiraTucs
HaBiTh y MepIlli XBUJIMHU Micjasl TpaBMU. BcTaHOBIEHHST
B3a€EMO3B’SI3KY MiX IIUMU (PaKTOpaMu MOXe JTOTTOMOTTHU
BU3HAYUTHU ONTUMAJIbHI CTpATeTil JJiKyBaHHsI Ta peaditiTaliii
IJISI JIIofIeld 3 paHaMu, OCOOJIMBO IJISI TUX, XTO IepedyBae
B CUTYallisIX CTpecy, SIK-OT BiiicbKOBi aii. Taki nocimKeHHs
TaayTh 3MOT'Y ONTUMi3yBaTH JIiKyBaHHS paH Ha TJi FOCTPOTo
cTpecy B OiiiB [2].
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V cyugacHiii JiTepaTypi aKTUBHO BUBYAETHCST ITMTAHHST
3MiH piBHiB TUPEOITHUX TOPMOHIB Ta iX peryasitopa — TTT
MpY iHBAIiAU3YIOUYMX 3aXBOPIOBAHHSIX i TpaBMax Pi3HOI eTi-
oJiorii Ta Tonorpadii [13, 14].

Ha ocHoBi aHanizy maHux JiTepaTypu MOXHa Hiii-
TU BUCHOBKY, IO TIPU TOCTPUX CTaHaX, sIKi BUHUKAIOTh
BHACJIIOK 30BHIIIIHBOTO TPaBMYIOUOro (hakTopa, y Inepiii
5—7 ni6 (inomi mo 10 mi6) 3a3BMyYali Ma€ Miclie 3pOCTaHHSI
piBHiB TTT. PiBHi T, y ueit nepion MOXyTb IK 3pOCTaTH, TaK
1 3HMKYBATUCS, a BMICT T; IpU CUCTEMHUX TSDKKUX NIOPY-
IIEHHSIX 3a3BUYall 3HUXKYETHCS a00 B3arajli He 3MiHIOEThCSI
[15]. 3pocTtanHs piBHiB T, — MOKa3HUK JIMIIOrO TPOTHO3Y
Ta MEBHOIO MipOl0 XapaKTepU3ye CTYMiHb amanTaliiiHuX
MO>KJIMBOCTEN 10 BAHUKJINX YMOB. Te€pMiH, KOJIU peeCTpy-
€TbCS 3HUXKEHHS 1IMX TTapaMeTpiB, MOXe MPOJOHTYBATUCS.
st mpoJioHTAaLIisl MPOIOPIIiiiHA TSXKKOCTI TopaHeHHs [ 16].
IcHyl0TH MOBimOMIIEHHS TIPO MOXKIUBiCTh mamiHHsg i TTT
BiZipa3sy Micjisi BAHMKHEHHS TSKKOTO TTIOPaHEeHHSI Y1 3aXBO-
pPIOBaHHS, ajie TaKi 3MiHM OyJIM XapaKTepHi IS JJeTaTbHUX
BUMAIKIB, SIKi TPpAIUISIACS HAOIKIUM yacoMm [7].

Takox HeoOXimHO BiA3ZHAYUTU CTUMYJIIOIOUUIA BIIUB
TOPMOHIB IIMTOIIOAIOHOI 3aJI031 Ha perapaTuBHI IIpoIe-
CY MIpU MOpaHEHHSIX M’SIKMX TKaHWH y monuHu. Ilim ix
BIUIMBOM BiZOYBAa€ThCS PO3BUTOK Ta (byHKIIiOHAJbHA aK-
TUBHICTh KJIITUH Me3eHXiMaJIbHOI IIPUPOIHU, IO 3HAYHOIO
MipoI0 TOSICHIOE aKTHBi3allilo pernapaTUBHOI pereHepallii.
I1pu migBuIeHHI PiBHS OCHOBHOIO OOMIiHY B OpraHi3mi
LLJISIXOM TUPEOian3allil CTBOPIOIOTHCS CIPUSATIUBI YMOBU
IJ1s1 TpO(iYHOI B3a€EMO/IIl CIIOTYYHOTKAHMHHUX eJIeMeH-
TiB 3 HOBOYTBOPEHUM eIliTesieM. ['opMoHU IUTOMOAIOHOT
3471034 MMOCUJIIOIOTh OKUCHIOBaJIbHI MPOLECU, CIIPUSIOUN
PO3MHOXEHHIO Ta TuepeHIIil0BaHHIO Pi3HUX KIIiTHUH [17].

o x no Buaumoi crabiipHOCTI piBHIB T, pu onHO-
yacHoMy 3pocTaHHi T, B 0ci0 i3 MOpaHEHHSIMHU TSIKKOTO
CTYIEHS, SKi JOCIIKYBaJIUCS, TO UMOBIpHA MPUYKMHA LIBOTO
noJjsirae B rajbMyBaHHI nepudepuyHoi konsepcii T, B T,.
LIboMy CIIpUSTIOTH META0O0JTIYHI TTOPYIIEHHS MPU Pi3HUX Ta-
TOJIOTiSIX B Pi3HMX TKAaHMHAX OpraHi3My (alumo3, TinoKcis,
OKCHIATUBHUI cTpec To1o) [18].

OTXe, MPOBEACHWIT aHaIi3 CYyYaCHUX HAYKOBUX JTaHMX
i BIAaCHUX JOCJIIKEeHb CBIMINTH IIPO HASIBHICTh KOPEJISALiITHO-
O 3B’$I3Ky MiXK TOPMOHAJIbHUM CTaTyCOM IIIMTOIOIIOHOT 3a-
JIO3U 11 00CSITOM PaHOBOTO YILIKOXKEHHSI, @ TAKOX BKa3ye Ha
Te, 1110 15 MpobJieMa 10 KiHlIsl He BUpillleHa, € BeJIbMU aKTy-
aJIbHOIO Ta ITOTPeOYE MOAAIBIIOTO MOIIMOIEHOIO BUBYEHHS.

oo nocnimkennst CTT nipu [TTCP, To Oyna nmokazaHa
TEeHIeHLisI 10 I0ro 30LIbIIEHHS SIK Y HAIlIOMY JOCTiIXKEHHI,
TaK i B iHIIIMX aBTOPIB, i IIe MOXe OyTH HACIIIAKOM B3a€EMOIIi
MiX HelipoMeniaTopamMy Ta HEMPOeHIOKPUHHOIO CUCTEMOIO
Y YOJIOBIKiB i3 TOpaHeHHsAMU [7].

Taxum unHOM, MOXHa cTBepKyBatH, 110 CTT € kpu-
TUYHO BaXXJIMBUM Yy pi3HUX (bi3ioN0OriyHuUX IMmpoiecax,
BKJTIOUHO 3 peakili€to Ha crpec. [TinBuineni piBai CTT micust
XPOHIYHOTO Ta/a0b0 rocTporo crpecy (y HAIlIOMY BUITIAAKY 11e
00I{0OBi paHM), MOCHJICHHS I1aM’SITi CTpaxy 3a0e3IedyloTh
crnenndiyHU MeXaHi3M, 3a JOMTOMOTOI SIKOTO TPUBAIUA
crpec Moxe cipusTi po3Butky [ITCP.

[Ilomo penpoayKTUBHOI CUCTeMU BillOMO, 110 PiBHi aH-
JIPOTeHiIB 3MiHIOIOTBCS 3aJ€XKHO Bill (Pi3UYHOrO i MCUX0JI0-
rigHoro crpecy [7]. Aje € i TaKi TOCTiIKeHHsI, IKi BUSBIIA

30UIBIIIEHHSI PiBHS TECTOCTEPOHY ITil Yac IMOTEHIIIITHO CTpe-
coBux moiit [19]. Bick rinotaiamyc — rinodi3z — roHamu
(I'TT) Ta crareBi TOPMOHM MOXYTh MOIYJIOBATH peaKlIii,
moB’s13aHi 3i crpecom, B ocib 3 [ITCP. Crpec 3mateH mo-
pyLIYyBaTU CUHTE3 i CEKpellito rOHaI0TpoMiHiB, a Bich ['TT
TaKoOX Bimirpae posib y (hopMyBaHHI CTPYKTYpH i OYHKIIiT
MO3Ky. [1puryckaroTh, 1110 TECTOCTEPOH MA€ AaHKCIOJITUUHY
11 aHTUJICTIPECUBHY i10 Yepe3 B3aEMO/IiI0 3 pelernTopaMu
KOPTUKOTPOMiH-PUJII3UHT-TOPMOHY Ta pelernTopaMu aH-
NIpOTreHiB. 3arajoM CKJIaJHa B3a€EMOIisI MiX OCSIMU Tillo-
TayaMyc — rinodiz — HagHupkosi 3ano3u Ta I'TT i cTa-
TEBMMM FOPMOHAMU MiJKPECIIOE BAXJIUBICTb MOAATBLINX
IOCTiIKEHb IJI KPaIloro po3yMiHHSI OCHOBHMX MeXaHi3MiB
IITCP ta noteHuiany s iJecnpssMOBaHUX BTPYYaHb.

OT1:Ke, Y0JIOBiKM, SIKi ITepeOyBaau y 30Hi O0MOBUX [iif,
0COO0JIMBO SIKILIO OTPUMAJIM TTOPAHEHHS, TTOTPEOYIOTh IMHA-
MiYHOT'O CIIOCTEPEXEHHS aHAPOTEHHOIO CTaTyCy B MUPHUIA
yac 3 METO0 30epeKeHHS PEeNpPOITyKTUBHOTO MTOTEHILATy SIK
OKpPEMOIi 0COOMCTOCTI, TaK i Hallii B LIiJIOMY.

BucHoBKM

He3zanexHo Bim TSXKKOCTI TpaBMM B OpraHi3Mi JTIOIMHA
BMHUKA€E MeTaboJIiyHa BilMOBiAb, ITOB’s13aHa 3 HEOOXiIHi-
cTiI0 OYHKIIIOHYBaHHSI Ha BUIIIOMY PiBHi BCiX OpraHiB Ta
cucTeM Jisl 30epeXkeHHST KUTTS MOTEPITiIoro, BinOyBa€eTh-
cs1 3MiHa BCiX BUAiB OOMiHY peUyOBHMH. Y rocTpoMy mHepioi
TpaBMaTUYIHOI XBOPOOU (DOPMYIOTHCSI MeTaOOJIiYHI ITPOSIBU
TEepMiHOBOI afarTallii, ToB’si3aHi MepeBaKHO 3 KaTaboiu-
HUMH TpOLIecaMU, TTOTiM MOCTYIOBO HACTa€ HOpMaJi3allist
roMeocTasy 3 akTUBalli€r0 aHAOOJIYHUX TTPOLIECIB.

BcTaHoBeHA MO3UTHUBHA 3a/Ie>KHICTh TOPMOHAb-
HUX TTOKa3HUKIB CTPECOBOTO CTaHY Bill TSKKOCTI Ta Tep-
MiHY MOpaHEHHS YO0JOBiKiB-KoMOaTaHTiB. JOLIJIbLHUM
€ MPOJOBXEHHS MAOCHIAXEHHS TOPMOHAJBbHOTO CTaHy
YOJIOBiKiB-KOMOATaHTIB i3 3aJIy4eHHSIM OiJIbILIOTO 3arauty
MOpaHeHMX Ta JeTali3alli€lo JIoKali3allii TopaHeHHsI, eH-
JMIOKPUHOJIOTIYHOTO aHAMHe3y Malli€EHTiB, HEBPOJIOTIYHOTO
Ta IICUXIYHOTO CTaTyCy, MapaMeTpiB FeMOAMHAMIKK Ta CUC-
TEMU TOMEOCTa3y.

KonduikT inTepeciB. ABTOpU 3as1BJSIIOTH PO BiICYTHICTh
KOHMIIIKTY iHTepeciB Ta BlacHOI (piHaHCOBOI 3alliKaBJIeHO-
CTi IIpY MiATOTOBIIi JAHOI CTATTI.

Indopmauis npo dinancyBannsa. CtarTs MiAroToBieHa
BJIACHUM KOIIITOM aBTOPIB.

CxBaJieHHs 10 myoJikamnii. Yci aBTopy cXBaJMIN OocTa-
TOYHUIA BapiaHT pyKOITMCY Ta Iajy 3rofy Ha IyoJliKalliio.

Buecok aBropis. Jlypin [.A., Xopomyn E.M., Pexsia-
mBiTi M.A., Makapos B.B., Miciopa K.B. — koHuermiist
i nn3aiiH pocimkeHHs; CemokoBa H.1O., boiiko M.O. —
aHaJli3 OTpMMaHUX NaHUX, HAITMCaHHS TekcTy; Heromyii-
ko B.B. — xoHuenuist i au3aitH qocaimkeHHs, 30MpaHHs
i1 00poOKa Marepiais.
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The hormonal status of male combatants depending
on the volume of body wounding

Abstract. Background. The massive russian military aggression
against Ukraine has been continuing from February 24, 2022, and
has caused the number of individuals who received combat wounds
and psychological trauma to be significantly increased. After expe-
rienced traumatic events, the psychological changes appear first.
They further strongly impact the physical condition of people. The
acute stress which occurred after body injuring can further lead to
the altering in the endocrine system. It is necessary to point out that
during military conflict in Ukraine, the studying of hormonal in-
fluence on the particularities and rate of wound healing hasn’t been
carried out. Therefore, the purpose of this work was to determine the
connection between wound volume and altering of some hormone
levels in blood serum at different stages of wound healing process in
male combatants. Materials and methods. One hundred and twenty
male combatants who were divided into 4 groups of 30 individuals
depending on the wound volume have taken part in our investiga-
tion. The first group was the minor injuries; the second group — the
moderate wounding; the third group was the serious injuries, and
the fourth group (controls) included not wounded combatants. The
certain periodization has been used depending on the processes
which occur in the body in particular period: days 1—3, 4—5 and day
14 after wounding. The average age of patients was 34.2 * 4.3 years,
average body mass was 78.0 + 3.5 kg. The concentrations of human

growth hormone, testosterone, adrenocorticotropic hormone, al-
dosterone, thyroid-stimulating hormone, free triiodothyronine, free
levothyroxine and dehydroepiandrosterone sulfate were evaluated.
Results. The activating of practically all chains and complexes of
endocrine system is its usual reaction to the injury. The main links
between wound volume and serum hormone levels of combatants
at the different stages of wound healing process have been revealed
in our research. Conclusions. The metabolic response which occurs
in human body independently of trauma severity is associated with
necessity of the functioning of all organs and systems at the highest
level in order to save lives of victims. The altering of all kinds of
metabolism occurs. The metabolic signs of urgent adaptation are
formed in the acute period of wound healing process related to
katabolic processes. After that, the normalization of homeostasis
with activating of anabolic processes gradually occurs. A positive
correlation was found between the hormone levels and severity and
term of injuring of male combatants. The continuation of monito-
ring the hormonal status of male combatants with the involvement
of large number of participants and detailing of wound localization,
endocrinological history, neurological and mental status, hemo-
dynamic parameters and the system of homeostasis is appropriate.

Keywords: post-traumatic stress disorder; hormonal status; wound
healing; combat wound; male combatants
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Dyslipidemia in latent autoimmune
diabetes in adults:
the relationship with vitamin D

Abstract. Background. Among the heterogeneous types of diabetes, latent autoimmune diabetes in adults
(LADA) attracts the most attention today. Despite the large number of studies on dyslipidemia in diabetes and its
relationship with vitamin D deficiency, data on the course of these conditions in patients with LADA are practically
absent. The purpose of our study was to determine the characteristics of lipid metabolism in patients with LADA and
its phenotypes compared to classical type 1 diabetes mellitus (T1DM) depending on vitamin D status. Materials
and methods. We study 56 patients with DM: 34 individuals with LADA and 22 with classical T1DM. They under-
went a number of general clinical laboratory tests, study of carbohydrate metabolism, liver function, the blood lipid
spectrum, vitamin D status. Results. Analysis of the lipid metabolism indicators in patients with LADA compared
to data of patients with classical T1DM showed that dyslipidemia was observed in all experimental groups. In the
LADA group, the degree of dyslipidemia according to indicators of lipid metabolism (total cholesterol, low-density
lipoprotein cholesterol, high-density lipoprotein cholesterol (HDL-C), triglycerides (TG), atherogenic index) was
higher than in T1DM, which indicates a higher frequency of dyslipidemia in this subtype of autoimmune diabetes
in particular and, accordingly, the metabolic syndrome in general. These changes, in our opinion, are caused by
the heterogeneous nature of LADA with the involvement of mechanisms of insulin resistance in its development
and course. Conclusions. Vitamin D deficiency is associated with lipid metabolism disorders, in particular, with an
increase in TG and a decrease in HDL-C, as well as with LADA decompensation, which indicates the need for its
normalization in this type of diabetes regardless of the phenotype.

Keywords: diabetes mellitus; latent autoimmune diabetes in adults; LADA; autoimmune diabetes; phenotypes;
lipids; dyslipidemia; metabolic syndrome; insulin resistance; vitamin D

Introduction

Diabetes mellitus (DM) is a complex problem today, as
it represents a significant percentage of the burden on the
health care system of all countries. The constant growth of
morbidity, disability and mortality prompts scientists and
doctors to study this disease, improve diagnostic approaches,
use modern pathogenetically based treatment, and also em-
phasize the need to prevent the development of both diabetes
and its complications.

Among the heterogeneous types of diabetes, latent au-
toimmune diabetes in adults (LADA) attracts the most at-
tention today, as combine features of classical type 1 diabe-

tes mellitus (TIDM) and type 2 diabetes mellitus (T2DM)
and according to the updated classification of the American
Diabetes Association (ADA) (2022) refers to the group of
TIDM [1].

LADA is a fairly advanced type of diabetes, but it is un-
derdiagnosed. In contrast to classical TIDM, hereditary
non-autoimmune (3-cell dysfunction and moderate insu-
lin resistance play an important role in the pathogenesis of
LADA. A significant part of LADA care remains without an
established diagnosis and, accordingly, without adequate
therapy. Later, the rather rapid development of insulin de-
pendence forces one to think about the correctness of the

© «MixHapogHuil eHoKpUHonoriuHmi XypHan» / «International Journal of Endocrinology» («MiZnarodnij endokrinologicnij zurnal»), 2024

© Bupaseup 3acnascokuii 0.100. / Publisher Zaslavsky 0.Yu., 2024

[Jina kopecnongenuii: Llapuk Ipuna Onekcanppisxa, fokTop ¢inocodii, aoueHT kadeapu KniHiuHoi iMmyHonorii, anepronorii Ta eHAOKpUHONOi, byKOBUHCHKWII AepXaBHUil MenuHHil yHiBEpCUTET,
TeaTpanbHa nn., 2, M. YepHisuyi, 58002, Ykpaita; e-mail: irynatsaryk13@gmail.com; koHTakTHuil Ten.: +38 (099) 442 76 94
For correspondence: IrynaTsaryk, PhD, Associate Professor, Department of Clinical Immunology, Allergology and Endocrinology, Bukovinian State Medical University, Teatralna Sq., 2, Chernivtsi, Ukraine;

e-mail: irynatsaryk13@gmail.com; tel. +38 (099) 442 76 94
Full list of authors’ information is available at the end of the article.

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

Tom 20, N2 5, 2024



[ d

OpuriHaAbHI AoocAipXeHHs / Original Researches

established diagnosis, although at that time the considerable
amount of 3-cells had already died [2].

Talking about the complications of DM, it is clear that as
aresult of T1DM, diabetic microvascular and macrovascular
pathology affects the length of life and its quality in the long
term [3, 4]. It has been proven that the presence of dysli-
pidemia increases the frequency and severity of these chronic
diabetic complications [5].

Diabetic dyslipidemia is characterized by a decrease in
the level of high-density lipoprotein cholesterol (HDL-C)
and an increase in the level of low-density lipoprotein cho-
lesterol (LDL-C) and triglycerides (TG) [6]. This is a sig-
nificantly successful risk of development and progression of
cardiovascular pathology [7].

According to the literature, the presence of dyslipidemia
and hypertension in LADA is more frequent than in patients
with classical TIDM, but less frequent than in T2DM [§]
competing for an intermediate cardiovascular risk between
the two classical types of diabetes.

Vitamin D deficiency (< 20 ng/mL) is a global health
problem which affect people of all ethnicities and ages. It
increases the risk of developing DM, dyslipidemia and other
chronic diseases [9]. In addition to calcium metabolism and
bone mineralization, vitamin D regulates cell proliferation
and differentiation, protects numerous tissues from oxidative
damage, plays a role in immunity and metabolism, and con-
trols the expression of numerous genes. Vitamin D binds to
vitamin D receptors (VDRs), a subclass of nuclear receptors
that are found in almost all cells of the body and are essen-
tial for the regulation of a variety of biological processes. It
is believed that vitamin D deficiency changes VDR, which
leads to dysfunction of many organs [10]. In contrast, VDR
is highly expressed in pancreatic beta-cells, indicating the
importance of vitamin D in the regulation of insulin pro-
duction. Moreover, numerous studies link vitamin D defi-
ciency with beta-cell dysfunction and insulin resistance (IR)
in T2DM [11]. Recent observational studies, randomized
controlled trials, and meta-analyses confirm that vitamin D
or active administration of vitamin D is effective in preven-
ting TIDM and T2DM [12].

The relationship between vitamin D deficiency and serum
lipid levels has become a topic of research worldwide. Several
studies have linked vitamin D deficiency to dyslipidemia, car-
diovascular disease, and cerebrovascular disease. In turn, it
has been shown that vitamin D supplementation can improve
the lipid profile [ 13—15].

However, the association between IR and dyslipidemia
is supported by considerable evidence. IR is associated with
changes in the metabolism of lipids and lipoproteins, which
leads to atherogenic dyslipidemia and an increased risk of
cardiovascular diseases [16]. In addition, numerous studies
have found a link between diabetes, especially type 2, and
dyslipidemia [17, 18], while other studies have found an as-
sociation between prediabetes and dyslipidemia [19].

Despite the large number of studies devoted to dysli-
pidemia in diabetes and its relationship with vitamin D defi-
ciency, data on the course of these conditions in patients with
LADA are practically absent.

The purpose of our study was to determine the charac-
teristics of lipid metabolism in patients with LADA and its

phenotypes in comparison with classical TIDM depending
on vitamin D status.

Materials and methods

56 patients with DM were examined. The patients were
divided into two groups: 34 individuals with LADA and
22 patients with classical TIDM. The control group included
20 practically healthy individuals.

The diagnosis of DM was established according to the
Standards of Medical Care in Diabetes of the American
Diabetes Association (ADA) 2024 [20], the consensus re-
port of the American Diabetes Association (ADA) and the
European Association for the Study of Diabetes (EASD) on
the management of TIDM in adults [21], the diagnosis of
LADA — according to the recommendations of the Immu-
nology of Diabetes Society (IDS, 2005) [22] and the con-
sensus of R. Buzzetti et al. (2020) [23]. Recently, extended
characteristics of LADA were proposed, which include the
age of manifestation of DM — over 30 years; family/personal
history of autoimmunity; a lower frequency of metabolic
syndrome compared to T2DM; at the same time, there is
no difference in cardiovascular outcomes for patients with
LADA and patients with T2DM; a slower decrease in the
levels of C-peptide than in TDMI1; positivity for antiGAD
as the most sensitive marker (rarely for other antibodies —
ICA, TA-2A ab, ZnT8A and to tetraspanin 7); lack of need
for insulin therapy at the onset of diabetes.

According to the main phenotypes, patients with LADA
were divided into 2 groups: LADA1 — phenotype with high
titers of antiGAD > 180 Ud/ml and LADA2 — with low
antibody titers — from 18 to 180 Ud/ml [24].

All patients underwent clinical, laboratory and instru-
mental examination. Anthropometric methods included
determination of body weight and height with calculation
of BMI, measurement of waist circumference (WC) and hip
circumference (HC) with calculation of WC/HC ratio. The
patient’s complaints, medical history, life history, hereditary
history were collected in detail.

At the time of the study, the duration of the disease in
patients with LADA was 7 [4.0; 10.0] years, in patients with
T1DM — 13 [8.0; 19.0] years.

In 44.1 % of patients with LADA and 77.3 % of patients
with T1IDM, body mass index (BMI) was within the normal
range, underweight was registered in 4.5 % of patients with
T1DM, overweight — in 29.4 % of patients with LADA and
18.2 % representatives of the TIDM group. Obesity of de-
grees I and II was established in 20.6 and 5.9 % of patients
with LADA, respectively.

Normal distribution of adipose tissue was recorded in
55.9 % of patients with LADA and 81.8 % of patients with
T1DM, metabolically unhealthy phenotype of distribution
of adipose tissue by abdominal type — in 44.1 and 18.2 % of
patients with LADA and TDM 1, respectively.

All patients in the TIDM group were on a basal-bolus
regimen of insulin therapy. The vast majority of patients with
LADA (55.9 %) were on oral hypoglycemic therapy with
metformin, sulfonylurea drugs and sodium-glucose cotrans-
porter-2 inhibitors in monotherapy or in combination, the
remaining patients (44.1 %) received a combination of insulin
and oral hypoglycemic drugs.
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General blood test, indicators of carbohydrate meta-
bolism (fasting glycemia, glycated hemoglobin (HbA,)),
vitamin D concentration, indicators of liver function, lipid
metabolism were determined.

The blood lipid spectrum was studied according to the
content of total cholesterol (TC), TG, LDL-C and HDL-C
in the blood plasma. Atherogenic mndex (Al) was calculated
by standard formula.

According to the 2022 Central and Eastern European
Expert Consensus on the Prevention, Diagnosis and Treat-
ment of Vitamin D Deficiency, concentrations < 20 ng/mL
were considered as a deficiency, concentrations between 21
and 29 ng/mL as insufficiency, and serum levels > 30 ng/mL
as a normal value [25].

Statistical methods. Mathematical processing of the ob-
tained data was carried out using Statistisa 13.3 StatSoft Inc.,
Microsoft Excel 2016 programs. Quantitative data are pre-
sented in the form of median (Me) and interquartile range
(Q25-Q75). Before testing the statistical hypotheses, coef-
ficients of asymmetry and kurtosis were determined using
the Hahn-Shapiro-Wilk test to analyze the normality of the
distribution of values in randomized samples. Non-normal
distribution of data was established in most groups, so the
non-parametric Mann-Whitney U-test was used for further
calculations. Analysis of variance using the Kruskal-Wallis
test was used to assess the probable difference between 3 or
more groups. Analysis of qualitative features was performed
using one- and two-sided Fisher’s exact test. Differences
were considered reliable at a significance level of p < 0.05
(taking into account the Bonferroni correction).

To conduct a correlation analysis with a non-normal dis-
tribution of the sample, we used the non-parametric Spear-
man rank correlation coefficient in the Statistisa 13.3 StatSoft
Inc. program. The strength of the correlation relationship was
interpreted according to the following gradations: |r] < 0.3 —

weak correlation relationship; 0.3 < |r| < 0.7 — connection of
medium severity; |r] > 0.7 is a strong connection. A difference
between groups was considered probable when the level of
significance (p) was less than 0.05.

Results

As can be seen from the above data (Table 1), in the
LADA group, TC increased by 84.8 % relative to the con-
trol group (p < 0.001). In DM, the level of TC was 33.7 %
higher than in control, but 27.7 % lower in contrast to LADA
(p <0.05).

Analyzing the fractions of lipoproteins, it was found that
in the LADA group, the concentration of LDL-C increased
by 2.3 times compared to the control (p = 0.000). In the
T1DM group, the level of LDL-C was 73.3 % higher com-
pared to the control group (p = 0.000), but was 23.1 % lower
when compared to the LADA group (p < 0.05).

The level of HDL-C in the LADA group was 43.3 %
lower than in the control group (p = 0.000). The level of
HDL-C in TIDM was 18.5 % lower than in the control
group (p = 0.000), while it was 43.6 % higher than in the
LADA group (p <0.01).

The TG level significantly increased in the experimental
groups relative to the control: 6.2 times in LADA patients
and 4.2 times in TIDM group (p = 0.001). In patients with
T1DM, the content of TG in blood serum was 32.8 % signifi-
cantly lower than that in LADA group (p < 0.05).

Changes in integral Al in the patients of the experimental
groups were as follows: in LADA, Al increased by 4.9 times
compared to the control (p < 0.001); in TIDM this indicator
was 3.9 times higher than in the control (p = 0.000), but
19.7 % lower than in LADA (p < 0.05).

Therefore, the lipidogram indicators differed in all expe-
rimental groups: they were the worst in patients with LADA
with a smaller degree of changes in T1DM group.

Table 1. Indicators of lipid metabolism and vitamin D level in patients with LADA compared
with classical type 1 diabetes mellitus

Indicators Control, n =20 LADA, n =34 T1DM, n = 22
. 4.32[3.88; 4.90]
TC, mmol/L 3.23[2.25; 4.33] 5.97[4.74; 6.43] b, = 0.032
P, =0.000 0, = 0.041
. 2.86 [2.16; 3.22]
LDL-C, mmol/L 1.65 [1.29; 2.47] 3.72[2.91; 4.52] b, = 0.000
P, =0.000 p,=0017
. 1.45 [1.15; 1.62]
HDL-C, mmol/L 1.78 [1.42; 2.45] 1.01[0.82; 1.38] b, = 0.000
p; =0.000 0, = 0.007
_ 4.15 [3.42; 5.50]
TG, mmol/L 0.99 [0.78; 1.43] 6.18[4.10; 8.18] 0, = 0.000
p; =0.000 0. =0.015
_ 3.18 [1.70; 3.93]
Al 0.81[0.58; 1.76] 3.96 [2.21; 4.69] b, = 0.000
b, = 0.000 P 0008
, 15.26 [9.38; 26.15]
25(0H)D, ng/mL 43.16 [31.12; 62.48] 27.09 [14.30; 32.19] b, = 0.000
p; =0.000 b, = 0.021

Notes: n — the number of observations; p, — probability of changes in relation to control; p, — probability of

changes in relation to LADA.
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As the results of the study showed, the content of
cholecalciferol was probably lower in the experimental
groups compared to the control group: by 37.2 % in LADA
(p <0.001) and by 2.8 times in TIDM (p < 0.001). Compa-
ring the data of patients with LADA and T1DM, the content
of cholecalciferol was lower by 43.7 % in the case of classical
TIDM (p < 0.05).

Regarding the analysis of changes in similar indicators
in patients with different phenotypes of LADA and TIDM
(Table 2), they were as follows: the indicator of TC was higher
in LADAI by 41.2 % compared to the control, in LADA2 —
by 2.1 times compared to the control (p < 0.001) and by
49.8 % relative to LADA1 (p < 0.05). In DM, this indicator
was 33.7 % higher than in the control group (p < 0.05), but
lower than in LADA?2 by 36.7 %, with no significant changes
relative to LADAI (p = 0.000).

The level of LDL-C in the LADAI1 group was 43 %
higher than that in the control (p < 0.05), in LADA2 it
was 3 times higher than in the control group and 2.1 times
higher than in LADA1 (p = 0.000). In the TIDM group,
the level of LDL-C was 73.3 % higher than the level of
the control group, but 41.4 % lower than that in LADA2
(p = 0.000).

The level of TG was significantly higher in patients
with LADA1, LADA2, and TIDM by 5, 7.3, and 4.2 times
compared to the control group, respectively (p = 0.000). In
LADAZ2, this level increased by 44.5 % compared to LADAI1
(p <0.01), and in TIDM, the TG Ilevel was lower than that
in LADAI and LADA?2 by 16.5 (p < 0.05) and 42.2 %, re-
spectively (p = 0.000).

Al was the highest in LADAZ2: a significant increase of 6.1
times compared to control (p < 0.001), by 31.8 % compared to
LADALI (p <0.05) and by 55 % compared to the TIDM group
(p =0.000); a similar indicator in LADA1 was 4.6 times more
likely compared to the control group (p = 0.000). In T1IDM,
Al was 15 % lower compared to the LADAI1 group (p < 0.05).

Next, we compare indicators of vitamin D status between
LADA phenotypes and obtained the following results: in
patients with LADAI, the level of vitamin D was 2.4 times
lower compared to controls with a high degree of probability
(p < 0.001). In LADA2 phenotype it was lower by 37.7 %
compared to the control group (p < 0.001), but higher by
47.9 % than in LADAI1 group (p < 0.05). In TIDM group
the vitamin D level was 2.8 times lower compared to control
(p <0.001) and 43.2 % lower than in LADA2 (p < 0.05).

The data of linear regression analysis of correlations be-
tween indicators of lipid metabolism and anthropometry,
physical examination, beta-cells function, vitamin D level in
patients with LADAI, direct correlations of medium strength
were recorded between TC level and HbA,, (r = 0.543;
p < 0.05); TG and age of patients (r = 0.328; p < 0.05),
age of manifestation of diabetes (r = 0.342; p < 0.05), BMI
(r = 0.416; p < 0.05); Al and the level of HbA,, (r = 0.553;
p < 0.05); negative correlations of average strength — be-
tween the content of LDL-C and body weight (r = —0.359;
p < 0.05); vitamin D level and TG (r = —0.359; p < 0.05),
HbA,, (r=—-0.318; p < 0.05).

In LADA?2 direct correlations of average strength were
recorded between TC and the age of onset of diabetes
(r=0.481; p < 0.05); TG level and age of manifestation of the

Table 2. Indicators of lipid metabolism and vitamin D level in patients with LADA1 and LADA2 compared
to classical type 1 diabetes mellitus

Indicators Control, n = 20 LADA1,n=18 LADA2,n =16 T1DM, n = 22
4.56 [3.12; 4.90] 6.83[4.53; 7.13] 492 505
TC, mmol/lL 3.23[2.25; 4.33] S s p, = 0.000 ARyt
P, =0. b, = 0.041 P20
p, = 0.000
2.36 [2.18; 2.56] 4.88 [3.98; 5.32] 2:86(2.16: 3.22]
LDL-C, mmol/L 1.65 [1.29; 2.47] b = 0.023 p, =0.000 b Z 0.319
P, =0. p, = 0.000 D 07000
p.=0.
1.25[1.02; 1.42] 0.970.76; 1.11] N [1'2)5501662]
HDL-C, mmol/L 1.78 [1.42; 2.45] 5.2 0.001 p, = 0.000 bz 0.047
p, = 0. b, = 0.008 P2
p, = 0.000
4.97 [3.82; 6.14] 71815.75; 8.92] 4'13 20600
TG, mmol/L 0.99 [0.78; 1.43] S 500 p, = 0.000 , = 0.040
P, =0. p, = 0.008 D 0000
P, =0.
574 2.76: 4.36] 4.93 [3.35; 5.07] 318[1.70: 3.93]
Al 0.81[0.58; 1.76] .2 0.000 p; = 0.000 b= 0,038
P, =0. b, = 0.042 P 0
p, = 0.000
18.17 [12.46: 26.30] | 2667 [2119;39.90 | 1925138 £6-15)
25(OH)D, ng/ml 43.16 [31.12; 62.48] T 0000 p, = 0.000 1= 0.417
P =0 = 0.048 P = 2
P Ps; = 0.016

Notes: n — the number of observations; p, — probability of changes in relation to control; p, — probability of
changes in relation to LADA1; p, — probability of changes in relation to LADA2.
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main disease (r =0.563; p < 0.05), age of patients (r = 0.318;
p < 0.05); Al and age of onset of diabetes (r = 0.463;
p <0.05); HDL-C and vitamin D level (r = 0.456; p < 0.05);
inverse correlations of the average strength — between the
HDL-C indicator and WC (r = —0.401; p < 0.05), TG level
and vitamin D (r = —0.416; p < 0.05); vitamin D level and
BMI (r = —0.437; p < 0.05), fasting glycemia (r = —0.436;
p < 0.05), HbA,, (r = —0.487; p < 0.05), HOMA-IR
(r=-0.583; p <0.05).

Discussion

Analysis of the results of lipid metabolism indicators in
patients with LADA compared to data of patients with clas-
sical TIDM showed that dyslipidemia was observed in all
experimental groups. In the LADA group, the degree of dys-
lipidemia according to indicators of lipid metabolism (TC,
LDL-C, HDL-C, TG, Al) was higher than in TIDM, which
indicates a higher frequency of dyslipidemia in this subtype
of autoimmune diabetes in particular and, accordingly, the
metabolic syndrome (MS) in general. These changes, in our
opinion, are caused by the heterogeneous nature of LADA
with the involvement of mechanisms of insulin resistance
(IR) in its development and course.

As is known, IR is the basis of the pathophysiology of
T2DM and is the main cause of the MS. Clinical studies have
shown that the degree of IR in LADA patients is lower than
in T2DM, but higher compared to that in T1DM patients
[26]. Using the homeostasis assessment model for insulin
resistance (HOMA-IR) and the quantitative insulin sensi-
tivity test index (QUICKI-IR), it was found that the degree
of IR in LADA patients was similar to that in T2DM patients
[27]. Another study found that the risk of MS in LADA was
higher than in T1DM, which was associated with a higher
degree of IR [28]. This suggests that IR is also important
in the pathophysiology of LADA and justifies the need to
prescribe insulin sensitizers in the treatment of patients with
this subtype of diabetes.

Another study found that, similar to T2DM, LADA
patients aged > 60 years have a higher degree of IR than
younger patients [29]. LADA can be accompanied by non-
alcoholic fatty liver disease (NAFLD), and such patients
have more pronounced metabolic abnormalities, greater IR,
and a higher prevalence of MS. In addition, there is an in-
dependent correlation between fasting C-peptide levels and
NAFLD in LADA patients [30].

The interpretation of patient data against the background
of different LADA phenotypes showed that in all parame-
ters, patients with the LADA?2 phenotype had a significant
deterioration of the lipid profile, compared to LADAI and
T1DM. All this indicates a greater degree of dyslipidemia in
the LADA?2 phenotype and the latter’s similarity to T2DM,
due to the combination of two main pathophysiological
mechanisms: autoimmunity and IR.

It is noteworthy that when comparing the obtained data
of patients with the LADA1 and T1DM, the indicators of
TC and LDL-C did not differ, instead, there was a decrease
in HDL-C and an increase in TG and Al in LADAI com-
pared to classical TIDM, which indicates a higher degree of
the manifestation of dyslipidemic component of the MS in
LADA, approaching that in T2DM.

According to the data of the correlation analysis, probable
connections were established between the development of
dyslipidemia and vitamin D deficiency. In particular, in the
LADALI group, lower levels of vitamin D are associated with
higher TG values and worse compensation of the under-
lying disease according to the HbA_ indicator. In LADA2,
lower vitamin D concentrations are associated with higher
TG levels, lower HDL-C, higher BMI, and worse diabetes
compensation, as well as with a higher degree of insulin re-
sistance, which proves that this subtype of diabetes is more
closely related to classical T2DM.

The positive effect of vitamin D has also been confirmed
for patients with classic TIDM in terms of reducing the level
of autoimmunity and delaying the complete death of be-
ta-cells in such patients. In particular, Panjiyar et al. reported
a case-control study of 72 subjects, 42 of whom received vita-
min D at a dose of 3000 IU/day and demonstrated a signifi-
cantly smaller decrease in C-peptide in the group receiving
additional vitamin D therapy and better HbA,_ levels [31].

Recent studies [32, 33] showed that approximately
50 % of patients with T2DM are vitamin D deficient, and
vitamin D levels influence insulin secretion, sensitivity,
and resistance. Study by Sun et al. [34] demonstrated that
patients who received tablet form of vitamin D in addi-
tion to standard diabetes treatment had a greater reduc-
tion in fasting and 2-hour postprandial glycemia, HbA,,
and a greater increase in 25(OH)D than in the standard
DM therapy group. In addition, patients taking vitamin D
showed lower levels of TG and TC, but higher levels of
HDL-C than those who were not taking it. These results
indicate that vitamin D supplementation may improve glu-
cose and lipid metabolism in patients with insulin-resistant
T2DM. Vitamin D can improve insulin sensitivity, creating
a positive effect on glucose metabolism. According to nu-
merous studies, by increasing the expression of the insulin
receptor and promoting glucose transport, vitamin D helps
to lower blood glucose levels and alleviate impaired glucose
metabolism in patients with T2DM. In addition, vitamin D
also regulates lipid metabolism. This can reduce the level
of inflammatory factors released by adipocytes, thus redu-
cing insulin resistance. In addition, vitamin D can regulate
leptin production, promote fatty acid oxidation and help
lower blood lipids [35].

Since LADA is a heterogeneous type of DM in which the
fundamental features of both classical types of diabetes are
closely intertwined, the mechanisms described above may
help patients to reduce the existing insulin resistance and
slow down the autoimmune death of beta-cells, which will
improve the course of DM and the quality of life of LADA
patients.

Conclusions

LADA is accompanied by dyslipidemia, while the lipi-
dogram indicators have the greatest degree of atherogenic
manifestations in the case of LADA2 phenotype with the
least degree of changes in classical TIDM. In terms of li-
pid metabolism, the LADA1 group occupies an interme-
diate position between classical TIDM and LADA?2, which
indicates a lower frequency of dyslipidemia in this LADA
phenotype compared to LADA?2, but higher than in classical
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DMI due to the presence of certain pathogenetic links in-
herent in T2DM. In T1DM and LADALI, the indicators of
TC and LDL-C do not differ, while HDL-C, TG and IA are
higher in LADAI, which indicates a higher frequency of the
dyslipidemic component of MS in this category of patients.
Vitamin D deficiency is associated with lipid metabolism
disorders, in particular, with an increase of TG and a de-
crease of HDL-C, as well as with LADA decompensation,
which indicates the need for its normalization in this type of
diabetes regardless of the phenotype.
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" BYKOBUHCBKUM ASPIKABHUA MEANYHUA yHIBEPCUTET, M. YepHiBuj, YkpaiHa
2 YKpQiHCbKM HAYKOBO-MPAKTUYHUU LIEHTD eHAOKPUHHOI XipYPrii, TOQHCIAQHTALT @HAOKPUHHVX OPraHiB i TkaHuH MOS3 YkpaiHu,

M. KwiB, YkpaiHa

AUncAainiaemisi Npyu AQTEHTHOMY OBTOIMYHHOMY Aia6eTi AOPOCAUX:
3B’430K i3 BiramiHOM D

Pe3tome. Axkmyaavnicms. Cepel reTepoOre HHUX TUITIB LIYKPOBOTO
niabety (LI[1) HaitOinblTy yBary CbOTOqHI MPUBEPTAE JIATEHTHUIA
aBToiMyHHMI niabeT nopocaux (LADA). He3Baxkaroun Ha BEIUKY
KUJIBKICTb AOCTiIKeHb, TPUCBSIYEHUX AucainigeMii npu LI Ta ii
3B’s13KYy 3 AediuuToM BitaMiHy D, naHi npo rnepeoir uux cTaHiB y
xBopux Ha LADA mipakTu4HO BincyTHi. Memorwo HaMIoro A0CIIi-
JI>KeHHST O0yJIO BU3HAYUTU OCOOJIMBOCTI JIiMIAHOTO OOMiHY B 0Ci0
i3 LADA Ta iforo (peHOTUITM ITOPiBHSIHO 3 KJIACUYHUM IIYKPOBUM
niaberoM 1-ro Tuny (LLJI1) 3anexHo Bix crarycy Bitaminy D.
Mamepiaau ma memoou. O6crexero 56 nauieHtis i3 LI: 34 oco-
ou 3 LADA Ta 22 — 3 kiracuyaum LJI1. XBopuM MpoBOIMIN
PSi 3arajibHOKJIIHIYHUX 1aOOPaTOPHUX OOCTEXKEHb, BU3ZHAYAIN
MOKA3HUKU BYIJIEBOIHOTO OOMiHY, DYHKIIT MeuiHKHU, JiMigHOro
CTeKTpa KpoBi, BMicT BitaMiny D. Pe3yasbmamu. AHani3 rmokas-
HUKIB JIinmigHoro ooMiny npu LADA mopiBHSIHO 3 TaHUMU OCi0
i3 k1acuyHuM 1IJI1 BUSIBUB, 110 AUCiMiAeMis ciocTepiraiacs B
ycix pocnigHux rpynax. ¥ rpyni LADA cryninb nuciiniaemii 3a

MOKa3HUKAMU JIITHOTO OOMiHY (3arajibHUI XOJIECTEPUH, XO-
JIECTCPUH JIITONPOTEIHIB HU3bKOI IIIIBHOCTI, XOJeCTepHH JIiMO-
nporteiniB Bucokoi miabHocTi (XC JITIBILL), Tpurninepunu (TT),
iHIEKC aTepOreHHOCTi) OYB BUILIMM, HixX Ipu LI/11, 110 cBimuuTh
PO GBIy YacTOTy AUCIiminemii mpu ubomy miarumi LADA
30KpeMa Ta, BiIMOBiZHO, META0OJIYHOTO CUHIPOMY 3arajoM.
11i 3MiHuM, HA HaIly IYMKY, 3yMOBJIeHi reTeporeHHicTio LADA i3
3aJIy4eHHSIM 10 HOro pOo3BUTKY Ta Mepediry MexaHi3MiB iHCYIiHO-
pe3ucTteHTHOCTI. Bucnosxu. Jediuut Bitaminy D nos’sizanuit i3
MMOPYIIEHHSIM JIiIiTHOTO OOMiHY, 30KpeMa 3 ITiABUIICHHSM PiBHIB
TT i 3amxennsm XC JITIBIL, a Takox 3 nekomrieHcanieio LADA,
IO CBiAYUTH MPO HEOOXiMHICTh 1Oro HOpMasli3allii Ipu LIbOMY
tuni L1 He3aexxHo Bin (heHOTHTTY.

Karouoai caosa: nyxposuii niabet; 1aTeHTHUI aBTOIMYHHUIN [i-
abeT JOpOoCIMX; aBTOIMyHHUI Mia0eT; (peHOTUNHU; JiMian; Iuc-
JlinineMist; MeTaboMiYHUI CUHAPOM; iHCYJTIHOPE3UCTEHTHICTD;
BitaMin D
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T AY «(IHCTUTYT @HAOKPUHOAOTIT TQ OBMIHY pedoBuH iMeHi B.[1. KomicapeHka HAMH YikpaiHu», m. Kuis, YkpaiHa
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8 HaBYQABHO-HQYKOBUM LIEHTP HEMEPEPBHOI NPOGECIyIHOI OCBITU, IHCTUTYT MICASIAMIIAOMHOI OCBITH,
HavuioHanbHA meamndH yHiBepcuteT imeHi O.O. boroMoabLst, M. Kui, YkpaiHa

AO NMUTAHHS PU3UKY
3AOSIKICHOCTI TOKCUYHUX AEHOM i NpobAeMm
iX nepeaonepauinHoi AiQrHOCTUKU

Pe3stome. Metoro gocnigxxeHHs1 6y/10 BUBHEHHS LIUTOMOPGDOIIOTHHOI CTPYKTYPU aBTOHOMHO (BYHKLIIOHYHOYNX
BYy371iB LUMTONOAI6HOI 3an03u (LL|3) Ta BUBHEHHS MOLUMPEHOCTI paKy B UiVl rpyri Ha OCHOBI peTPOCNEKTUBHOIO aHa-
73y nabopartopHUX, IHCTPYMEHTaNIbHUX Ta MOPOsIoridHuX gocnigkeHs. Matepianu Ta meToaun. Y [OCAKEHHS
6y/10 BK/IHOHEHO MaLiEHTIB 3 TOKCMYHO afeHomoro (TA), ki npoxoannu nikysaHHs B []Y «IHCTUTYT eHRoKpuHoorii
Ta 06MiHY pedosuH imeHi B.I1. KomicapeHka HAMH Ykpainn» (IEOP) npotarom 2010-2019 pokis. 3a 4ornoMoroto
meanyHoi iHgpopmayiviHoi cuctemu TerDep 3 kniHiyHoI 6a3u gannx IEOP BigiopaHo nauieHTiB 3 TA, sikux 6yro
rpoornepoBaHo y BIAAINI Xipyprii eHAOKPUHHMX 347103 3a uev nepiod. [pyny xBopux ctaHosuau 188 nayieHTis
3 TA L3 — 156 (83 %) xiHok i 32 (17 %) HonoBikn. CepenHivi Bik navyieHtis 53,9 + 1,2 poky. [ns BUBHEHHS
CTPYKTYpHOro ctaHy L3 gocnimkysanuce pe3ynbtatu ynsTpassykoBoro gocnipxenHs (Y3/4) L3, ymtonoridHi,
iMyHOUMTOXIMIYHI Ta MOpPGONOridHi XapakTepucTuku TA. Y xBopux 3 By3510BuM/6aratoBy3/108MM 3060M OLIHEHO
PO3Mipu By3/10BUX Y TBOPEHb, MPOaHasi3oBaHo AaHi UNTONIOrNHYHOro 1a iMyHOUMTOXIMIYHOIO JOCTigXeHb. BuByanm
noLumpeHicts paky L3 cepen nauieHTis 3 TA Ha OCHOBI ricTonori4Hux BUCHOBKIB. Pe3ynbratn. 3a gaHnmmn Y3/,
po3amipyu TA nepebysanm B Mexax Big 1,1 40 8,6 cm. CepeaHivi poamip TA ctaHoBuB 4,30 + 0,09 cm. ExorpachiyHi
O3Haku Backynsapuaayii By3snis 6ynv 3aghikcoBaHi y 36 % nauieHTiB. MikpokanbLmHaTty crioctepiranv y 9,4 % nawi-
EHTIB. B ycix Bunaakax By3/m manu rpasusibHy coopmy, y 83,9 % — HiTKuvi KOHTYp, B 16,1 % — HEpPIBHMI KOHTYP.
Y 67,1 % Bunagkis By3/v 6y onucaHi sik izoexorerHi, y 32,9 % Big3Hadanu rnoMipHO 3HKEHY eX0reHHICTb BY3JliB.
ToHkoronkoBa acnipauiviHa nyHkyiviHa 6iorcis (TAlB) 3 unTonoriyHum JOCTigXeHHsIM ripoBeaeHa y 121 nauieHTa.
Y 88,5 % nauieHTiB unTONOriYHi BUCHOBKM Bigrnosigann Bethesda Il (By3noBuii 306 abo ageHoMaTo3Hi By3/m),
¥ 9,1 % — Bethesda IV (¢ponikynsipHi Heornagii), y 0,8 % — Bethesda Il (yTBopeHHs1 3 03Hakamu atunii enitenito),
y 0,8 % — nigo3pi Ha manirHizauito (Bethesda V). Y 0,8 % navieHTiB UNTOMOMNYHUA BUCHOBOK He 6B iHghopMaTus-
Hui. Yactota BusiBneHHs1 paky LL3 cepen 3aranbHoi KinbkocTi nayieHTiB 3 TA ctaHoBuna 3/188 (1,6 %) nayieHTiB.
LHetanbHuvi aHania umx Bunagkis npogeMoHCTpyBaB, Lo 1 3 ymx nayieHTiB MaB HeiHBa3nBHY iHKarcyiboBaHy narii-
JISIPHY KapuyHOMY 3 OKCUQDINIbHO-KITITUHHUMY 3MiHamMu (UATOMOMYHO B LibOMY BUNaAKy BCTaHOBIIEHA GhoniKynspHa
Heornasisi 3 OKeninbHO-KITMHHOKW MeTannasieto (Bethesda IV), 1 — cbonikynspHy kapuymHomy i 1 — nyxnmHy
3 HESICHUM MOTEeHYianom masirHiayii (UWTonoriYHo B Unx BUNaaKax BUsB/eHi ageHomatosHi By3nu (Bethesda ll)).
BucHoBku. Po3mipy Tokcn4Hoi ageHomu repebyBanu B Mexax Big 11 go 86 mm. Yactota BusBneHHs paky L3
cepep 3arasibHOi KinlbkocTi navyieHTiB 3 TA — 1,6 %. HassHicTb rinepgbyHkyioHyto4nx TA LL3 He Moxe MOoBHICTO
BUKJITIOYNTYN HAsIBHICTb ManirHisayii. KommnnekcHi yrbTpa3ByKkosi focnigxeHHs 3 npoBeneHHsam TAlB 3 piaHux gi-
JISHOK BY3/1iB MOXHa po3rnisgaty K afekBaTHUY nigxig Ans BUKMOYEHHS MaslirHizayii cepen TOKCUYHUX 84EHOM.
KnroyoBi cnoBa: wuronogi6Ha 3anosa; By3im LMTOMNOZIGHOI 3a5103u; TOKCUYHA afjeHoMa,; pakK LUTOMNOZIGHOI
3a5103U; TUPEOTOKCUKO3; NTOSIONYHI JOCIIAKEHHS
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BBaxkaeThcst, 1110 pak muTornoaioHoi 3aino3u (13), skuit
MPOSIBIISIETHCS Y BUIJISIAI aBTOHOMHO (DYHKIIIOHYIOUOTO BY3-
J1a — Tokcn4yHoi aneHoMHu (TA), TparuisieTbest 1OBOJI Pinko
i craHoBUTB 0J113bKO0 3 % [1, 2]. Lle mpu3Besio 10 peKOMEH-
Jalii KiJlbkoMa HaCTAaHOBUMMU TpyraMU He BUKOHYBAaTH
TOHKOTOJIKOBY acmipaliiiHy nyHKuiiiHy 6iomncito (TAITB)
MIpY TaKUX YpaKeHHIX, He3aJIeXHO Bil iX po3Mipy |3, 4].

Tak, cyyacHi HacTaHOBHM 1110110 AU epeHIlialbHOI fia-
THOCTMKMU Ta JIiKyBaHH By3:1iB 1113 pekoMeHayI0Th KJTiHiu-
Hy OIIiHKY Ta BUMipIOBaHHSI PiBHSI THPEOTPOITHOTO TOPMOHY
(TTT) y cupoBaTwi i B nauieHTiB i3 HU3bKUM piBHeM TTT
Ta BUKOHYBaTu cumHtUrpadio L3 3 momanbiioio cTpaTu-
dikaliero pu3MKy 370SIKICHOCTI JIMIIE IS HETOKCUYHUX
BY31iB [5, 6].

OpHak aesiKi 10CTiIKeHHs TToKa3ajiu, 1110 MOIIMPEHICTh
paky I3 y konTekcri rinepdynkuii 1113 Hu3bka, ane He
€ He3HauyHo0. lle migkpecitoe HEOOXiTHICTD TTOIATBIITNX
IOCIiIXKEeHb PU3KKY 3JI0SIKiCHOCTI TrineppyHKIIOHYIOUNX
ThpeoigHux By3iiB [7, 8]. Tak, meTaaHani3 76 obcepBalliii-
HUX JOCJIIXXEHb, 1O MOPiBHIOIOTh PiBEHb 3JI0SIKICHOCTI
rinep¢GyHKIiOHYIOUMX BY3J1iB 3 HETOKCUYHUMM By3JIaMU
1113, mpoaeMOHCTpyBaB 3HMKEHUI PiBEHb 3JI0SIKICHOCTI
Takux By3JiB. [Ipu 1IbOMy ITOKa3HUK He OYB TaKUM HU3b-
KUM, SIK ouiKyBasiocs paHitie [9]. PesynbraTu 11boro orsi-
Iy CIIOHYKaJM TOCTABUTH TIiJl CYMHiB 3HAYHO MOIIUPEHY
PEeKOMEHIAIIi10 YHUKATH ITiC/ISI IIPOBeNeHHST CLIMHTUTpadii
MOaJIbLLIO] OLIIHKHY Tinep@yHKLIOHYI0UMX By3J1iB. [1o 11bOro
iCHyBaja lyMKa, 110 TaKi BY3JIM MalOTh 3HAYHO HUXYUIA
piBEeHbB 37T05IKICHOCTI, aHiXX HETOKCUYHi. H13Ka nociimkeHb
HaBOAUTH MOBOJIi BUCOKY YaCTOTY 3JI05IKiCHUX HOBOYTBO-
peHb y TinepdyKIioHYIOUMX By3J1ax, sika repedyBa€e B Mexkax
Bix 10 no 34 % [10—12].

Ilomo mepenomnepamiifHOI 1iaTHOCTUKM 3JI0SIKiCHOCTI
TA, nesiki aBTOpY BKa3ylOTh Ha HU3bKY iarHOCTUYHY e(ek-
TUBHICTb IIUTOJIOTiYHOTO HocmimkeHHs [11]. [TimcymoBytoun
NaHi JiTepaTtypu, CJil 3a3HAYUTH, 11O TUTAHHS 3JI0SIKiC-
HOCTi TOKCUYHUX aZIeHOM Ta MOIIYKY JiarTHOCTUYHUX Map-
KepiB MaJlirHizaulii € akTyaJlJbHUM i TOTpeOye MoaaIbIIoTo
BUBYEHHSI.

Meroro nocaimKeHHs 0y10 BUBUSHHST HUTOMOPGOIIOTiv-
HOI CTPYKTYPU aBTOHOMHO (pyHKIIioHYytourx By3iiB L3 Ta
BUBUYEHHS MOIIMPEHOCTI paKy B IIili TpyIli HA OCHOBI peTpo-
CTIIEKTUBHOTO aHaJTi3y 1a00paTOPHUX, IHCTPYMEHTATbHUX i
MOPGOJIOTIUHUX TOCTiIKEeHb.

MarepiaAm Ta meToamn

V nmocaimxennsa 3anydeHi 188 mamienTiB 3 TA, sxi me-
pedyBanu Ha JikyBaHHi B 1Y «IHCTUTYT eHOIOKPUHOJIO-
rii Ta oOMmiHy peyoBuH imeHi B.I1. Komicapenka HAMH
Ykpainu» (IEOP) npotsirom 2010—2019 pokis. 3a gomno-
MOrolo MeanyHoi iHgopmaniitHoi cuctemu TerDep [13]
3 kiiHiyHOoi 6a3u manux IEOP Bimiopano maiieHTiB 3 TA,
SIKMX OYJI0 TPOOIIEPOBAHO Yy BillIiii Xipyprii e HIOKPUHHUX
3aJ103. BUKOHAaHHS 03HAYEHOTO MOCHTIIKEHHS Y3TOIKEHO
3 6ioeTuuHUM KoMmiteToM IEOP (mo3Bin Bim 12.04.2019 3a
Ne 28/1-KE).

Kputepiem BKIOUEHHS B Ipymy AOCIHiIXeHHs OyB
HiATBEPIKEHUI MiarHO3 «TOKCHMYHA ageHoMa abo BY3-
JIOBUI1/0araToBy3J0BUIi 300 3 TUPEOTOKCUKO30M» 3a pe-

3yJbTaTaMU KIIHIYHUX, JTJa00paTOPHUX, iHCTPYMEHTAIb-
Hux (cuuHTturpadis I3 3 1'*'), Mmopdosoriynnx MeTomiB
obcrexeHHs. Kpurepiem BuKIIOUeHHs Oyjia BiICYTHICTh
TUPEOTOKCUKO3Y Ta HAKOMMMYEHHST PallioaKTUBHOTO HOmy
npu cuuHTUrpadii I3 3 1.

lopMoHanbHi gOCHiIKEeHHS BUKOHYBAJIW METOIOM
XeMiTIOMiHECIIEHTHOTO iMyHOaHaJli3y Ha aHajizaTopi
Cobas 411 ¢ipmu Roshe Diagnostics GmbH (Himeuun-
Ha). Buznavanu Bmict TTT, BinbHOro Tupokcuny (8T,),
BiJTbHOTO TpuitoATHPOHiHY (BT,), 3arafbHUX/CTUMYIIOO-
yux aHTutia o peuentopa TTI (AT pTTT). Pedbepent-
Hi 3HaueHHs1 g TTT cranouau 0,27—4,20 MkMO/Mi,
st BT, — 0,93—1,71 ur/nn, ang 8T, — 2,02—4,43 nir/mut.
Pedepentni 3Hauenns nisg AT pTTI ctanoBuau: 111 mo-
sutuBHoro pesyabraty AT pTTI > 1,75 MO/n, nns Hera-
TUBHOTO — < 1,75 MO/MI1.

Jlist BUBYeHHS CTpyKTypHOro ctany 1113 mocmimxyBa-
JINCh: pe3yJIbTaTH yJIbTpa3ByKoBoOro pociimkeHHs (Y3]1)
13, nuToaoriuydi, iMyHOIIMTOXiMiUHi Ta MOpP(OJOoTiuHi
xapaktepuctuku TA. Y XBopux 3 By3J10BUM/0aratoBys3-
JIOBUM 3000M OLIiHEHO PO3MipU BY3JI0BUX YTBOPEHbD, MPO-
aHaJi30BaHO JaHi LIMTOJOTiYHOI'O Ta iIMYHOIIMTOXiMid-
HOTO HOCJiIXeHb. 3MiiCHEHO BUBUCHHS MOIIUPEHOCTI
paky I3 cepen nauieHTiB 3 TA Ha OCHOBI TiCTOTOTIUHUX
BUCHOBKIB.

IMpoTokonu Y3/ npoaHanizoBaHi y 149 maiieHTiB
3 pmaHoi koroptu. Y3/l yciX XBOpuX BUKOHYBaJIM Ha yJIb-
Tpa3BykoBux anaparax TOSHIBA SSA-550A «<NEMIO»
ta TOSHIBA SSA-580A «NEMIO XG» (Anonis) i3 enex-
TPOHHUMU JIIHIHHUMHM TaTYMKaMK yactororo 9—12 MTI'1 ta
JIOBXWHOIO CKAHYI0YOI ITOBEPXHi 6 CM.

TAIIB 3 mogajbIINM LIUTOJOTIYHUM TOCIiIKEHHIM
oysio npoBeaeHo 121 mauienty. ITyHkTatu dikcyBaau
METaHOJIOM YIPOIOBX IT’SITU XBUJIWH i 3abapBiIioBaln
BrpoaoB:xk 30 XBWJIMH 3a MeTogoM PoMaHoBchKoro. Pe-
3yJIbTATU LIUTOJOTIYHOTO AOCITIIKEeHHS OLIHIOBAJIM Ha OC-
HoBi Bethesda System for Reporting Thyroid Cytopathology
2017 p. (BSRTC) 3 yiTKOI0 cCcTeMAaTHU3ali€10 LIUTOJOTIYHUX
BUCHOBKIB i TEBHUM KJIiHiKO-iarHOCTUYHUM aJITOPUTMOM
BEJICHHSI XBOPHUX 32 KOXKHUM i3 HUX [14].

IMyHOIIMTOXiMiIYHI HOCHIIXXEHHS IIPOBOIMIMN Ha
MyHKTaTax, (pikCOBaHUX METAHOJIOM Ta 3ab0apBIICHUX 3a
PomaHOBCHKMM, BUKOPUCTOBYIOUM METO BiTHOBJIEHHS
AKTMBHOCTI aHTUTeHHUX AeTepMiHaHT [15]. 3acTocoByBa-
JIM HEMPSIMUM iIMyHOIIEpOKCUIA3HUM METO 3 BUKOPUC-
TaHHSIM MOHOKJIOHAJIBHUX aHTUTLI MUII MIPOTH TUPEO-
inHoi mepokcunasu (TPO-47, DakoCytomation, [laHist,
posBenenHs 1 : 50) Ta Tupeornodyniny (DAK-Tg6, Dako,
Hamnist, 1 : 100). SIK BTOpMHHI BUKOPUCTOBYBAJIM aHTUTIIA
IIPOTHU g-TJIOOYIIiHIB MUIIIi, MiYeHi MEPOKCUIA30I0 XPOHY
(DakoCytomation, HaHis).

CratucTuyHy 00OpOOKY OTpPUMAaHUX Pe3yJbTaTiB MPO-
BelleHO 3a IOMOMOTO0 TMaKeTa CTATUCTUIHUX IIpOrpaM
Microsoft Excel i3 BUKOpUCTaHHSIM METO/IiB BapialliiiHOT
CTaTUCTUKU.

PesyAbTaTH

I'pymny xBopux craHoBuiu 188 mauienTis 3 TA 1113, ce-
pen sikux 6yino 156 (83 %) xinok i 32 (17 %) 4osoBiku,
cepenHiit Bik qopiBHIoBaB 53,90 £ 1,2 poky.
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Pesynbrat 1a60paTOpHOTO OOCTEKEHHS HA MOMEHT
BcraHoBiieHHs piarHo3y TA: TTT — 0,02 + 0,001 MkMO/wmu1,
BT, — 3,71 + 0,52 ur/mn, 8T, — 6,02+ 1,08 nir/mi, AT
pTTI — 0,24 £ 0,01 MO/ma.

V3 ta TAIIb 3 moganbIMM LIATOJIOTIYHUM JOCTi-
TKEHHSIM MMYHKTaTiB € OCHOBHUMU METOIaMU Tepeaorne-
pauiiiHoi niarHocTkK HoBoyTBOopeHb 1113. Hamu npoaHa-
nizoBaHo nporokonun Y3/ y 149 mauieHTiB 3 006CTeXKEHOT
koroptu. CoHorpadiuHi 03HaKHU (TilMOEXOreHHIiCTh, MO-
CUJIEHHSI BacKyJIsipu3allil, HasIBHICTh MiKpOKaJIbIIMHATIB,
HepiBHI KOHTYpHU) IOTTOMAraroTh y TiarHOCTULI 37T0SIKICHUX
yrBOpeHs 1113.

3a manumu Y 3]l BcTaHOBJIEHO, 1110 po3Mipu TA mepe-
oyBanu B Mexax Bim 1,1 no 8,6 cm. Cepenniii po3mip TA
craHoBuB 4,30 + 0,09 cm. ¥V 80/149 nauienTiB (42,6 %)
ajeHoMa OyJia po3TamoBaHa B mpasiit wactui 1113, 64/149
nauieHTiB (34,0 %) mManu ageHOMy B JIiBiit yacrui, y 5/149
nauieHTiB (23,4 %) aneHoMa Oyjia po3TallloBaHa B Iiepe-
muiiky. ExorpadiuHi o3HaKku BacKyJspu3allii By3/iB OyJIu
3adikcoBaHi 'y 36 % martieHTiB (36/149). MikpoKaJblMHATH
crioctepiranuch y 14/149 narientis (9,4 %). B ycix Bunamn-
Kax BY3JIM MaJjii MpaBWIbHY popmy, B 125/149 (83,9 %) —
YiTKU1 KOHTYD, B 24/149 (16,1 %) — HepiBHUII KOHTYP.
V 100/149 Bunazxis (67,1 %) By3au Oyiu omucaHi sIK i30-
exoreHHi, B 49/149 (32,9 %) BinzHavasacs moMipHO 3HUXe-
Ha eXOTeHHICTb BY3JIiB.

Iomo exorpadivHMX 0COOIMBOCTE TPHOX XBOPUX HA
pak 1113, y 1BoX 3 HUX OyJia BUSIBJIeHA BacKyJsipu3allis,
3HIKEHA eXOTeHHICTh Ta HEPiBHUI KOHTYp By31a (Tad:. 1).

TAIIb 6yno mpoBeneHo 121 mawieHTy. AHaJI3 pe3yib-
TaTiB LIMTOJIOTIYHOTO JOCTiIKEHHs MokKa3as, mo 107/121
nauieHTiB (88,5 %) Manu LIUTOJOTIYHUIA BUCHOBOK, SIKUIA
BinnosinaB Bethesda Il (By3noBuii 306 abo aneHOMaTO3Hi
BY3IIN).

B 11/121 (9,1 %) mauieHTiB UTOJOTIYHUI BUCHO-
BoK BinmoBimaB Bethesda IV (¢omikynsipHi Heortasii), B
1 (0,8 %) — Bethesda III (yrBopeHHs 3 03HaKaM¥ aTUITil
emirernito), B 1 (0,8 %) — Bethesda V). Ille B 1 nauieHra
(0,8 %) 6yB HeiH(OPMATUBHUIA IIUTOJOTIYHUIN BUCHOBOK
(Tabn. 2, puc. 1, 2).

Tabnuys 1. ExorpaghivyHi xapaKTepucTnku
TOKCUYHUX ageHoM (n = 149)

YnbTpa3BYKOBi KinbkicTb BUNagKis,
XapakTepucTUKu n (%)

YiTKi MeXi, PiBHWUA KOHTYP 125 (83,9)
HepiBHUI KOHTYP 24 (16,1)
I30exoreHHicTb 100 (67,1)
FinoexoreHHicTb 49 (32,9)
linepexoreHHicTb 0
MikpokanbumHaTu 14 (9,4)
linepexoreHHi BKMO4eHHS 0
Backynsipusauis 53 (36)

Tabnuys 2. Pe3ynbtaTtv UUTOJSIONYHOIrO [OCHiAXEHHS
BOrHueBux yTeopeHs L3 3a BSRTC

I 1 0,8
Il 107 88,5
1] 1 0,8
v 11 9,1

Vv 1 0,8
Ycboro 121 100

IMmyHoLMTOXIMiUHO B ycix Bunankax TA Oyjia BuU3HaYeHa
BUCOKA €KCIIPeCisl TUPEOiAHOI ITepOKCHUIa3U Ta TUPEOIJIO-
OysiHy, aHTUTEHIB, SIKi OepyTh aKTUBHY Y4acThb y CUHTE3i
TUPEOITHUX TOPMOHIB, 1110 BimoOpaxkae BUCOKY (DYHKIIiO-
HaJbHY aKTUBHICTh YTBOPEHD (pHC. 3).

Yacrora BusiBjieHHs paky 1113 cepen 3araabHOI KiJib-
KocTi mamieHTiB 3 TA craHoBuiia 3/188 mamientu (1,6 %).
JetanbHUI aHaJi3 [IUX BUIAJKIB IMPOJEMOHCTPYBAB, 110
1 3 UX mauieHTiB MaB HEiHBa3UBHY iHKAIICYJIbOBaHY Ia-
MiJSIpPHY KapUMHOMY 3 OKCUDITbHO-KIITUHHUMHU 3MiHa-
MM (LIUTOJIOTIYHO B LIbOMY BUITaKYy BCTAaHOBJIEHA (DOJIiKY-

PucyHok 1. LutonoriyHa KapTuHa nyHKTaty
chonikynspHoi Heonnasii, ska ricronoriyHo
BUSIBUIACH POJTIKYISIPHOIO KapLyUHOMOIO.
3abapsneHHs1 3a PomaHoBCbKUM, * 400

PucyHok 2. Ljutorpama nyHKTaTy By3/10BOro 306a,
o signosigae Bethesda Il.
3abapsneHHs1 3a PomaHoBcbKuUM, x 200
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PucyHok 3. ImyHouuTOXiMiYHa peakuis 3 aHTUTinamu go Tupeorno6ynivy (A) Ta TupeoigHoi nepokcugasu (b)
B nyHKTaTtax TOKcu4Hoi ageHomu L3

JIIpHA HeoIulasis 3 OKCU(pITbHO-KIITUHHOI MeTarlia3ielo
(Bethesda IV), 1 — domikynsipHy KapurHOMY i 1 — myxinuHy
3 HESICHUM TMOTEHIIiaJloM MaJlirHizauii (IMTOJIOTiYHO B LIMX
BUIAAKaX BUSBIIEHI aneHoMaTo3Hi By3nu (Bethesda 11)).

O6rosopeHHs

V Bcix Bumankax paky I3, axi cranosunu 1,6 %, 1m-
TOJIOTIYHO He OyB MminTBepmKeHuit niarHos. [TosicHeHHsIM
MOXe OYyTH BEJTMKUIT po3Mip 1mx By3IiB (Bix 30 o 66 MM),
110 MOXe OYTH IMTPUYMHOIO BiJICYyTHOCTI LIUTOJOTIYHUX O3HAK
kapuuHomu I3 B myHKTaTax, a TAKOX HasIBHICTb 100pe
nudepeHIiiioBaHUX BapiaHTIiB KaplIMHOM, KOJIU MOXYTh
OYTHU BiICYTHi LIMTOJIOTiYHI 03HAKM MaJlirHi3allii.

V nornepenHix nocaimkeHHX [16] My po3riismaaiu mpo-
6J1eMy IIUTOJIOTIYHOI TilTOAiarHOCTUKHU y BUITIAaKaX Tirep-
¢ynkuionyrouux By3iiB 113. Tak, Oyso rmokaszaHo, 110 Xuo-
HO-HEeraTMBHUI pe3ysbTaT OyB OTpMMAaHUIi TpU XBOPOOi
I'peiiBca cTaTUCTUYHO BipOrigAHO YacTillle, HiX 3a ii BiICyT-
HocTi. HasgBHicTh xBopoOu 'peiiBca 3HAUHO YCKITATHIOE 11~
TOJIOTIYHY IiarHOCTUKY KapuuHoM I3, minBuiiyroun Kijb-
KiCTh XMOHO-HETaTUBHUX pPe3yJIbTaTiB Maiike B 6 pasis [16].

TicronoriyHmii AiarHO3 BCTAHOBJIOETHCS HA OCHOBI 03-
Hak iHBa3ii B Karcyy Ta cyanHu. BogHovyac IUTOIOTiYHIM
niarHo3 (hOpMYETHCS JIUIIIE Ha OCHOBI CIIOCTEPEKEHHST OK-
peMux 1acTiB i rpyn kiituH [17, 18]. I1pu Libomy Benke
3HAUYEHHS MalOTh CTPYKTYpa siipa, apXiTeKTypa IIacTiB.
Binmomo, 1110 11i XapakTepuCTUKU MPAKTUYHO HE BiApi3HSI-
I0ThCSL Y BUCOKOIM(PEePEHIIiifOBaHUX MAMIIPHUX KAPLIMHOM
i honiKyISIpHUX KaplMHOM Ta aneHoM [19, 20].

AmHani3 jitepatypu n1eMOHCTpye, 1o pak 1113 Buss-
JISTIOTH 3 yacToToro Bix 0 1o 12,5 % rinepdyHKIiOHYIOYMX
By3JiB [21, 22].

3a nanumu HactaHoBu 2009 poky [23], rinepdyHKIio-
HYIOUi BY3JIM MPAKTUYHO He OYBaIOTh 3JIOSIKiCHUMU, TOMY
eKCITepTH He OauaTh HeoOXimHocTi B ipoBeneHHi TAITD [24].
3a manumu C. Cappelli et al., rinepdyHKIiOHYOUYi BY3/I1
1113 pinko OyBalOTh 3I0SIKICHUMU, OIUCAHO JIUIIIE AeKiIbKa
BUIAJKIB 3JIOSIKICHOCTI cepel TOKCUYHUX ageHoMm (1,4 %)
[25]. Bincotok 3710siKicHUX By3iiB cepen TA B HalIomy J0-
crimkenHi (1,6 %) MpuOIM3HO 36iTa€ThCs 3 UMY JAHUMMU.

CKJIaHICTh LIUTOJIOTIYHOI AiarHOCTUKKX HOBOYTBOPEHbD
I3 mpu rinepdyHKIIiOHYIOYNX By3J1aX MOXHa YaCTKOBO
MOA0JIaTH TTPOBEACHHSIM OUIBIIOT KiJTbKOCTI IMTyHKIIii pi3HUX
IITHOK BY3J1a, OCOOJIMBO SKIIIO BiH Ma€ BEJIUKUI PO3MIp.

BucHoBkM

3a nanumu Y31, po3mipu TOKCUYHOI aIeHOMMU Tepedy-
Basv B Mexax Bin 1,1 10 8,6 cM, cepeaHiit po3aMip cTaHOBUB
4,30 £ 0,09 cm.

Yacrora BusiieHHs paky L3 cepen 3aranbHOi Kijb-
kocri nauieHris 3 TA cranosuna 1,6 %. HagasHicTsb rinep-
dynakuionyounx TA 1113 He MoXe MTOBHICTIO BUKITIOUUTH
HasIBHICTb MaJlirHi3aLii.

KomrmiekcHi ynbTpa3BYyKOBi TOCHTIKEHHS 3 TIPOBE/ICH-
Hsam TAITIIB 3 pi3HUX AiITHOK BY3J1iB MOXYTb OyTH aaek-
BaTHUM IIiIXOIOM IJIs BUKJIIOUEHHs MaJlirHizamii cepen
TOKCUYHMX aJICHOM.

KondurikT inTepeciB. ABTOpU 3asiBJISIIOTH PO BiZICYTHICTh
KOHQJIIKTY iHTepeciB Ta BiacHOI (hiHaHCOBOI 3alliKaBJICHO-
CTi IIpY MiATOTOBIII JAHOI CTATTI.

Indopmanis npo dinancyBanns. Po60oTy BUKOHAaHO B
pamkax HIIP Ne 545, Homep aepxpeecrparii: 0123U100762
«YocKoHaJeHHS MiarHOCTUKU, JTIKyBaHHSI, 10- Ta TIiCIIsi-
orepaliifHoOi TAKTUKM BEAECHHS ITOEAHAHOI TUPEOITHOI Ma-
TOJIOTIT y XXUTeJiB YKpaiHu B yMOBax BiliCbKOBOTO Yacy».

Buecok aBtopiB. bynnurina FO.B. — anani3 aitepaty-
pH, imest, KOHLIEIIIIsT Ta AU3aiiH JOCTiIKeHHsI, 30ip JaHUX,
aHaJi3 i iHTepnpeTallisi OTpMMaHUX Pe3yJbTaTiB, HAMUCAH-
Ha crtarTi; 3eniHcbka I'.B. — aHanmi3 jgitepatypu, KOHIIEI-
1isT Ta AU3aiiH JOCHTiIKEHHSI, TIPOBEIEHHSI IIMTOJIOTIYHUX
Ta IMyHOLIMTOXIMIYHMX JAOCJiIXKEeHb, aHadi3 i iHTeprape-
Talliss OTpUMMaHUX pe3y/IbTaTiB, HANMCaHHs CcTaTTi; Tapa-
meHko FO.M. — aHaui3 nitepaTtypu, 30ip Ta aHaNi3 TaHUX,
KOHIISTIIis Ta AU3aliH DOCIiIKEHHS, HAaIlMCAaHHS CTaTTi;
naxTtuu C.JI. — anHani3 gitepatypu, 30ip Ta aHami3 na-
Hux, HanucaHHs ctatTi; Kedeni-Anoscvka O.1. — anani3
JIiTepaTypu, AU3aiiH JOCIIiIKEHHsI, HAITMCAHHS CTATTi; YIIi-
meHko B.B. — aHani3 niTepaTypu, nu3aitH JOCTiIKEHHS,
penaryBaHHSI CTaTTi.
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Questions about a risk of malignancy of toxic adenomas
and the problems of their preoperative diagnosis

Abstract. Background. The purpose was to study the cytomor-
phological structure of autonomously functioning thyroid nodules
and the prevalence of cancer in this group based on a retrospective
analysis of laboratory, instrumental and morphological data. Mate-
rials and methods. Patients with toxic adenoma (TA) were included
in the study, who were treated in the V.P. Komisarenko Institute
of Endocrinology and Metabolism of the National Academy of
Medical Sciences of Ukraine (IEM) in 2010—2019. With the help of
the medical information system TerDep from the clinical database
of the IEM, patients with TA were selected who were operated at
the Department of Endocrine Surgery in this period. There were
188 patients with thyroid TA, 156 (83 %) women and 32 (17 %)
men. Their average age was 53.9 + 1.2 years. To study the struc-
tural state of the thyroid, the results of ultrasound examination
were analyzed, as well as cytological, immunocytochemical and
morphological characteristics of TA. In patients with nodular/
multinodular goiter, the size of formations was assessed, the data
of cytological and immunocytochemical studies were analyzed. The
prevalence of thyroid cancer among patients with TA was evaluated
based on histological findings. Results. According to the ultrasound
data, the sizes of TA ranged from 1.1 to 8.6 cm, with an average
of 4.30 = 0.09 cm. Echographic signs of nodular vascularization
were recorded in 36 % of patients. Microcalcifications were ob-
served in 9.4 % of cases. In all cases, the nodules had the correct
shape, in 83.9 % — a clear contour, in 16.1 % — not clear contour.

In 67.1 % of patients, the nodules were described as isoechogenic,
in 32.9 %, a moderately reduced echogenicity of the nodules was
noted. Fine needle aspiration biopsy with cytological examination
was performed in 121 patients. In 88.5 % of cases, a cytological
conclusion corresponded to Bethesda II (nodular goiter or adeno-
matous nodules), in 9.1 % — to Bethesda IV (follicular neoplasia),
in 0.8 % — to Bethesda III (signs of epithelial atypia), in 0.8 % — to
suspicion of malignancy (Bethesda V), and 0.8 % of patients had an
uninformative cytological conclusion (Bethesda I). The frequency
of detecting thyroid cancer among the total number of patients with
TA was 3/188 (1.6 %). A detailed analysis of these cases showed that
one patient had noninvasive encapsulated papillary carcinoma with
oxyphil cell changes (cytological conclusion of follicular neoplasia
with oxyphil cell metaplasia (Bethesda 1V)), one had follicular
carcinoma, and one had a tumor with uncertain malignant potential
(cytological conclusion of adenomatous nodules (Bethesda 11)).
Conclusions. The sizes of the toxic adenoma ranged from 1.1 to
8.6 cm. The frequency of thyroid cancer among the total number
of patients with TA was 1.6 %. The presence of hyperfunctioning
thyroid TA cannot completely exclude the presence of malignancy.
Complex ultrasounds studies with fine needle aspiration biopsy
from different areas of nodules can be an adequate approach to rule
out malignancy among toxic adenomas.

Keywords: thyroid gland; thyroid nodules; toxic adenoma; thyroid
cancer; thyrotoxicosis; cytological studies
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TepHOMIALCbK HALIOHAABHU MEANYHNN YHIBEDCUTET iMeHi |.51. Top6ayeBCbKoro, M. TepHoniAb, YkpaiHa

MeAWYHI iHpopMALiNHI NOWYKOBIi CUCTEMU
B ME@HEeAXXMEHTI LLYKPOBOro aiabety

Pe3tome. AkTyanbHicTb. BukopucTaHHs iHGhopMaLiviHiX MOLLYKOBUX CUCTEM [O3BOJISIE HAYKOBLSAM r/N6LLE
03HaNOMUTUCS 3 BIPOrigHO IHGhopMaLiero Ta JOCKOHAI0 BUBYUTY HAYKOBE MUTAaHHS repes rno4atkoM BriacHUX
focnigxeHs. NMoLuyk megnyHoi iHgbopmauii ctae Bce BilbLL Ba/IMBUM SIK CrOCIO MIQTPUMKU NPUVIHATTS PILLEHb,
noninLWeHHs JOCTyry [0 3HaHb Ta iHgbopmauii A4n1s nikapie 1a iHLMX creyianicTis y yivi ranysi. Cuctema BUKO-
PUCTOBYE PI3HI arnropuTMm Ta METOAM MOLLYKY 47151 HAAAaHHS TOYHUX | BUHEePITHUX pe3ysibTaTiB slikapsMm | HayKoBLSIM.
Meta gocnipKeHHs1: BUBYNTU BUKOPUCTAHHS MEANYHUX IHEOOPMAaLIVIHUX cucTeM A5 MOMINLLIEeHHS IKOCTi HadaHHs
Mean4HoI JornoMoru XxBopum Ha Lykposuii giabet. Marepiann Ta metoau. [ oUiHIOBaHHS aKTyasibHOCTI 4OC/Ii-
[DKEHb BUKOPUCTaHHS iHGhopMaLiviHnx cuctem y HaykoMeTpu4Hivi 6azi SCOPUS 6yr1o chopMyiboBaHO aHaniTHHUiA
3anut: ALL (“Diabetes”) AND (ALL (“Constant monitoring of glucose”) OR ALL (“Coefficient of variability of glucose”)
OR ALL (“Time in the given target range”) OR ALL (“Time above range”) OR ALL (“Time below range”) OR ALL
(“Insulin pump”). 3a noLLyKoBUM 3annTOM 3a Ljieto TeMoto 3HavigeHo 17 532 HaykoBux npadi 3 1974 go 2023 poky.
Pesynbratun. HavibinbLua KinbKicTb fiTepaTypHUX gXXepes 3a JOCTipKyBaHOK TeMaTuKkor rpunagae Ha 2014-2023
pokun. 3a uevi nepiog 6yno onybnikosaHo 10 531 npayro. Y 2014 poui 6yno onybnikosaHo 728, a B 2023 poui —
1499 npauyb, Lo MiJTBEPLAXYE HEBMUHHE 3POCTAHHS akTyaslbHOCTI U IHTepecy [0 BAOCKOHAaJIeHHS] MEAUYHOI [OrMOo-
Mory nauyieHTam i3 LyKpoBuM [iabeToM B yCbOoMy CBITi. CTaTucTUKa CBIA4YUTb PO HEBIMUHHE LLOPIYHE 3POCTaHHSsI
qucna nayieHTiB i3 LyKpoBuM giabeToM, TOMY MOLLYK e(heKTUBHUX METOAIB KOHTPOSIIO i JiKyBaHHS Ui€i Ho30s0rii
€ Haa3BN4ariHo akTyasnbHUM. BUCHOBKW. YpoBamxeHHs MeandHuX iHGhopMaLiviHux cuctem y [iabeTororito Mae
3HaYHWV MoTeHuiarn i Moxe CyTTEBO MOKPALUUTN KOHTPOJIb Ta YrpaB/liHHA 3aXBOPOBAHHAM, NiABULLUTY HE JInLLe
TpUBanicThb, ane i AKICTb XUTTSA NaLiEHTIB Ta ONTUMI3yBaTu poboTy MEeANYHOIro NepcoHasty.

KnrouoBi cnoBa: yykposuii giabeT; nikyBaHHS; MeanYHi iHgpopMaLiviHi MOLLYKOBI cucTeMm

Bctyn

BukopucrtanHs iHgopMmaliiiHUX MOLIYKOBUX CUCTEM
TTO3BOJISIE HAYKOBIISIM TJIMOI1Ie 03HAMOMUTUCS 3 BipOTiAHOIO
iHdopMmalliero Ta TOCKOHAJIO BUBUUTU HAYKOBE MUTAHHSI
mepen MoYaTKoM BIacHUX HociimkeHs [1]. [lepen HaykoB-
LISIMM CTOSITh 3aBIAaHHSI 11010 TTPOBEACHHS SIKiCHUX HOCTi-
IKEHb, SIKi HEMOXKJIMBO 3IilICHUTH Oe3 BCeOiYHOT0 aHali3y
1 BUBUEHHSI HayKOBOTO NMuTaHHs. [1poBeaeHHsT aHaIiThY-
HOTO OIJISIAY JIITepaTypy MOXHAa CIIPOCTUTH LLLJISIXOM BUKO-
PUCTaHHS PI3HOMAHITHUX MTOIITYKOBUX CUCTEM SIK OJTHOTO 3
HaWBaXJIMBIIIMX IHCTPYMEHTIB ISl HAYKOBIIiB-MeIMKIiB [2].

ITomyx MeauuHoi iHoOpMalIil cTae Bce OiIbII BaxKIn-
BUM $IK CIOCi0 MiATPUMKHU TIPUNHSATTS PillieHb, MOTIMIIIEH-
HsI IOCTYMY A0 3HaHb Ta iHGopMallii 1S JiKapiB Ta iHIIUX
cnienianicTiB y wiit ranysi [3]. CucreMa BUKOPUCTOBYE pi3Hi

aJITOPUTMU Ta METOJM TIOIIYKY JIJIsI HaaHHSI TOUHUX i BU-
YEepITHUX pe3yJIbTaTiB JikapsM i HaykoBLsIM [4]. Cucre-
MM TIOIIYKY MEINIHOI iH(popMaIlii 0COOIMBO KOPUCHI IS
MOCTAaYIbHUKIB MEIUYHUX MOCJYT, sIKi MOBUHHI OyTH B
KypCi OCTaHHIX MEANYHUX OOCJiIXEeHb, peKOMEHIAIIN i
HacTaHoB [5].

Jlo onHi€l 3 HUX HaJIEXKUTh YHiBepcalbHa pedepaTruBHa
i HaykoMeTpuyHa 6a3a mannx SCOPUS. Bona npomonye
HU3KY NepeBar, siki MOXYyTb CYTTEBO MOKPALIUTU MPOLIEC
IOCTIIKeHHS i MiIBUIIUTH SIKiCTh HayKOBHX poOiT. Lls
6aza maHux iHaekcye nmoHan 23 000 Ha3B pi3HUX BUAAHb
Bim moHazx 5000 BUgaBHUIITB, a TAKOXK MiCTUTb iHCTPYMEHT
IUTST BIICTEXXEHHST IMTOBAHOCTI cTaTel, OMmyOJiKOBaHUX
y HaykoBux BumaHHsax. SCOPUS 3abe3neuye noctym oo
HAWHOBIIIMX i HAOLIBII BIJTMBOBUX HOCIHIIKEHD y Tamy3i
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MenuiuHu. g 6a3a maHUX MO3BOJISIE TIPOBOIUTH aHaJi3
TPEHAIB Y AOCTIIKEHHSIX, 30IIICHIOBATH TOIIYK HAYKOBUX
HapTHePiB, ONTUMIi3yBaTU pejieBaHTHUI IOIIYK HAayKOBOI
JIiTepaTypy 3 JOCIIIKYBaHOI TpobaeMaTuKu [6].

MeTa 10CHiKeHHI — BUBYUTU BUKOPUCTAHHS MEIUY-
HUX iHQOpMAIITHUX CUCTEeM IIJIsI TIOJIMIIEHHS SIKOCTi Ha-
JMAHHS METUYHOI TOMOMOTH XBOPUM Ha IIyKPOBUIA iaberT.

Marepiaam Ta meToamn

JlJ1s1 O1iHIOBAHHST aKTyaJbHOCTI TOCIiIXKeHb BUKOPHU -
CcTaHHS iHQOpMaliiHNUX CUCTEM Y HAYKOMETPUUHil 0a3i
SCOPUS 6yno chopmyaboBaHO aHATITUYHUI 3anmuT: ALL
(“Diabetes”) AND (ALL (“Constant monitoring of glu-
cose”) OR ALL (“Coefficient of variability of glucose”) OR
ALL (“Time in the given target range”) OR ALL (“Time
above range”) OR ALL (“Time below range”) OR ALL
(“Insulin pump”).

3a MolyKOBUM 3alUTOM 32 LIi€I0 TEMOIO B HayKOMe-
TpuuHiii 6a3i SCOPUS 3nHaiineno 17 532 HaykoBi Ipaili 3
1974 no 2023 poky.

PesyAbTaTH

BinzHavyaeTbcsl MPOTpecMBHE 3POCTAHHS YMCIa HAYKO-
BUX IIpallb 3a OCTaHHE necaTupivus (puc. 1). 3a pesyapTaTa-
MM TIOIITYKY B HaykomeTpuuHiii 6a3i SCOPUS micnst TpuBa-
Joro miaro 3 1974 no 1999 poky cnoctepiraeMo mocTyrnoBse
3pOCTaHHSI KiJIbKOCTiI HAyKOBUX ITyOJIiKaIlill TOYMHAIOUM 3
2000 poky.

Ile TakoX TOIAaTKOBO MiNTBEPIKYE 3HAUHUN HAYKOBHIA
iHTepecC 10 MOCTiIKyBaHOI TEMAaTUKU Y 3B’SI3KY 3 TIporpe-
CUBHUM PO3BUTKOM MEIULIMHMU i (papMallii, BUHAUISHHSIM
HOBMX MEIMKAMEHTIB, MOCTITHUM YTOCKOHAJIEHHSIM TTpUJIa-
IiB, SIKi BUKOPUCTOBYIOTBCS JIJII MOHITOPYBAHHS i KOPEKIIii
BYIJICBOIHEBOIO OOMiHY B ITAIIIEHTIB i3 I[YKPOBUM 1iaOETOM.

Axio B 1974 poti Oyso ony01iKoBaHO JIMIIIE OJVH J10-
KYMEHT 3a Ii€fo TeMaTnKoro, To B 1980 powi — Bxe 13, ay
2000 potti — 79. IMounnatouu 3 2000 poky criocrepiraemo
MPOrpecrBHE 3POCTAHHSI YaCTOTH ITyOJIiKalliii 3a MOIIyKO-
BUMMU CJIOBAMM.

HaiiGinbIa KibKicTh JliTepaTypHUX IKepes 3a JOCiIKY-
BaHOIO TeMaTuKo Tpuranae Ha 2014—2023 poku. 3a 1eit
nepion Oyio omyo6sikosano 10 531 mpamio (puc. 2). ¥V 2014
poiii 6yio omybaikoBaHo 728, a'y 2023 poui — 1499 npanp,
110 TiATBEPIKY€E HEBITMHHE 3POCTaHHSI IHTePeCY i aKTyallb-
HOCTI 1I0J10 BIOCKOHAJIEHHSI MEMYHOI JJOTTOMOTH TIalliEHTaM
i3 LIyKpOBUM 1ia0eToM B YChOMY CBiTi. CTaTUCTHKA CBiTYUTh
PO HEBIMHHE IIOPiYHE 3pOCTAHHS YKCIa MAIIEHTIB 3 IIyKPO-
BUM J1iabeTOM, TOMY MOIIYK e(heKTUBHUX METO/iIB KOHTPOJIO
1 JTiKyBaHHS 1Ii€1 HO30JI0Til € HAA3BUYAIHO aKTyaIbHUM.

Y nopanbioMy Halll aHaJli3 OyB 30cepeIKeHUii Ha 0a3i
JIAHUX 3a OCTaHHi AecsTh pokiB. [IpoaHaizyBaBIIM MeIUIHI
KypHaM, Y IKMX OyJIM HaJpyKOBaHi Mpaili 3 MOHITOPY-
BaHHS IVIIOKO3M Y XBOPUX Ha LIYKPOBUIA aiaGeT, My oOpaau
IIATIPKY 3 HaiOUIBIIO0 KiIbKicTIO myOikaliit. 1leit crm-
cok ouotoe xypHai Diabetes Technology and Therapeutics
3 KinpKicTio myosmikamiii 703, gani — Journal of Diabetes
Science and Technology — 592 my6mikanii, Diabetes Care —
341, Pediatric Diabetes — 282 i Diabetic Medicine — 238
myosikawiit. Ak BugHo 3 puc. 3, Journal of Diabetes Science
and Technology nporpecruBHO 30ibIIUB KiIbKICTb TyO0JTi-
Kamiii 3 2021 poky mopiBHsHO 3 2014 poxom. fAxmio B 2014
polli KiJIbKicTh pOOiT B LIbOMY XypHasli craHoBua 40 1py-
KOBaHMX Ipalb, To 2023 poui — 111.

BigHOCHO cTabiIbHi MOKAa3HUKM LIOA0 APYKOBAHUX PO-
OiT Ha TeMy ITOCTiIMTHOrO MOHITOpYBaHHSI PiBHS INIIOKO3U B
TMAaLEHTIB i3 IlyKPOBUM HiabeToM MaloTh XypHaiu Diabetes
Care, Pediatric Diabetes, Diabetic Medicine. KiiibKicTh
TaKMX TIpallb He MepeBuIyBaia 50 yIpomnoBX poKy MMoYrHa-
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toun 3 2014 poky. binbIn BUCOKi cTabiTbHI TOKA3HUKU TTPU -
TamaHHi xypHany Diabetes Technology and Therapeutics,
Il KiJIBKICTb Mpalb Y pi3Hi pOKM OCTAaHHBOIO NECSTIILTTS
cra”oBua Bin 55 no 80 (puc. 3).

IIpoanani3yBaBIlM HAaKTUBHIILIMX aBTOPIB ITyOTiKalIiii,
BUBEJIM HACTYIMHUI Tpadik 3 aecstu Jinepis (puc. 4). JTomi-
HyoTh R.W. Holl — 126 ny6aikauiii i D.M. Maahs — 121.

HaiibinbIa KiTbKicTh myOmiKaiil 3a JTaHOIO TEMAaTHUKOIO
BinzHavyaeThcs B CIIIA — 3672, Benwukiit bputanii — 1201,
Himeuunni — 922, Kurai — 698, Itamii — 672, ABcrparii —
551, Kanami — 549, ®panuii — 430, Iaaii — 408, Janii —
385 (puc. 5).

Cepen MEAMYHMX i HAYKOBUX 3aKJIa/iB, sSIKi HailyacTi-
111e 3raayloThCs B IMyOJIiKallisix, OCTaHHi JeCsITh POKiB Ha

nepenoBUX Mmo3ulisx nepedyBae Barbara Davis Center for
Diabetes — 324 sragku (puc. 6). University of Colorado
Anschutz Medica mae 267 nocwianb, Universitdt Ulm —
209, University of Cambridge — 206, Harvard Medical
School — 193, Joslin Diabetes Center pazom 3i Stanford
University School of Medicine matots 177 3ranok, Universita
degli Studi di Padova — 175, Stanford University — 170, i
3aBepurye gecaTky aimepiB University of Virginia School of
Medicine — 166.

Cepen IpyKOBaHMX HAYKOBHX Ipallb TepeBaXkaroTh J0-
CIMHUIIBKI cTaTTi B XypHanax (64,6 %), 3a HUMU HAYThb
ornsnosi crarti — 17,3 %, te3n koHbepeHiin — 6,0 %,
po3sninu MmoHorpadiit — 4,3 % (puc. 7). JlomiHyBaHHs cTaTeit
MOPiBHSHO 3 IHITUMU APYKOBAHUMMU MPALISIMU MOXKHA TOsIC-
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HUTH THM, 11O CaMe CTaTTi € OCHOBHUM CIIOCOOOM Tepenadvi
HOBUX HayKOBMX 3HaHb i BimoMoOCTell Mpo AOCTiIKEHHS.
V crarTsx neTajbHO OMKMCAHO METOMOJIOTII0, Pe3yabTaTH i
BUCHOBKU JOCJTIKEHb, 110 POOUTH X TOCTYITHUMM JIJTS LN~
pokoro KoJja ¢axiBuiB. [Tyoikallii B MeAUYHUX XKypHaJlax €
BaXKJIMBUM KpUTEPiEM MPOhECiiiHOTO pO3BUTKY i Kap’€PHOTO
3pPOCTaHHS HE JIMLIE Ul HAYKOBLIB, aJie i IU1sl MPaKTUYHUX
nikapiB. DaxoBi CTATTi € JOKA30M HAyKOBOI aKTMBHOCTI Ta
TOCSITHEHB JlikapiB. KpiM TOro, BCi CTaTTi MPOXOISTh peTeib-
HMI MpoLiec peLieH3yBaHHs, 1110 3a0e3Ieuy€e BUCOKY SIKICTb,
HaIiHICTB i BIpOTiMHICTh pe3yabTaTiB qociaKeHb. 1o Toro
2K MEIMYHI XKypHaJI IMyOJIiKyIOTh BiTOMOCTi ITPO OCTaHHi 10-
CSITHEHHSI 1 BIIKPUTTSI B MEIUIIMHI, a TAKOX HOBI METOJIMKH,
1110 103BOJISIE JIIKAPSM i TOCTiTHUKAM 3aJMIIaTUCs B KypCi
CyYaCHHUX JOCSITHEHD Y CBOIM TajTy3i.

O6roBopeHHs

BukopucranHs MennuHUX iH(OpMaLIIiHUX CUCTEM Y [Ti-
a0eToJ10Tii Ma€ 3HAYHUI MOTEH1IiaJl i CTBOPIOE MOXKJIUBICTh
MOKPAIIUTH SIKiCTb HaJJaHHSI MEIUYHOI TOTOMOTY Talli-
€HTaM i3 IyKpoBUM aiabetroMm [7]. MenuuHi iHdopmaliiii-
Hi CHCTeMH MOXYTb 3a0€3IeUNTH MOCTIMHUI MOHITOPUHT
PiBHSI INIFOKO3M B KPOBI, 110 TO3BOJISIE JIIKAPSIM i MalliEHTaM
Y PeXMMi pealbHOIro 4acy CIOCTepiraTv 3a CTaHOM opra-
Hi3My i1 onepaTUBHO pearyBaTtu Ha Oyab-siki 3miHu [§]. Lle
0CO0JIMBO BaXXJIMBO IS MALlI€EHTIB i3 IIyKPOBUM 1ia0eTOM,
SIKi OTPUMYIOTH iHCYJIIHOTEpaIlilo Ta ITOTPeOyIOTh YacTOTO
KOHTPOJTIO TJTiKeMii [9].

Bukopucranug mennuHux iH(popMaliitHIX CUCTEM 103~
BOJISIE B KOPOTKi TEPMiHM 30MpaTH BEJIMKi OOCSTH JAaHUX ITPO
MAali€HTIB, BKIIOYHO 3 TeHETUYHOIO iH(opMalli€lo, TaHUMU
po ictopito xBopobu i crroci6 xuttd [10]. Lle cripusie po3-
pOOIIi MepcoHaIi30BaHMX MiIXO/MiB 10 JiKyBaHHSI, SIKi Bpaxo-
BYIOTh iIHIWBiIyaIbHi 0COOJMBOCTI KOXKHOTO ITaitieHTa [11].

MenuyHi iHpopMalliliHi CUCTEMU MOXYTb aBTOMAaTH -
3yBaTH 0AraTo pyTMHHUX MPOLECIB, TAKUX SIK HArayBaHHS
Mpo MPUIOM JIiKiB, TIJTAaHYBaHHS Bi3WTIiB 0 JiiKaps, i Mpo-
BOIUTU O00pPOOKY 1abopaTopHUX pe3yabTaTiB. Lle 3HuKye
HaBaHTaXXEHHs HAa METMYHUI TTIePCOHAJ i MiaBUIILye edek-
TUBHICTh MEAMYHUX 3aKiaiB [12]. MeanuHi iHhopmaliiiHi
CHUCTEMH CITPUSIOTH ITOJIITIIEHHIO KOMYHIKaIIii MixK JIiKapsi-
MU, TAlliEHTAaMU i CYMIXKHUMU CIeliajgictamMmu, 1o 3abe3-
mevye OiUTbIN Y3TOMKEeHUH ITiAXia 10 JIiKyBaHHS i IIBUAKUMN
00MiH iHhopMalli€lo IIpo cTaH ManieHTa [13].

3acTocyBaHHSI MEAMYHUX iHQOPMALITHUX CUCTEM 103~
BOJISIE BUKOPUCTOBYBAaTH aHAIITUYHI iHCTPYMEHTH i ajro-
PUTMHM IITYYHOTO iHTEJEKTY JIsI aHali3y BEJIUKUX OOCSTiB
nmaHux [14]. Lle Mmoxke JOITOMOITH B IIPOTHO3yBaHHI MiKpo- i
MaKpOCYAMHHUX YCKJIAAHEHb, TAKUX SIK 1ia0eTUYHA pETH-
HOIaTisl Y1 Hedpomaris, 3aro0irTu iHdapKTy Miokapaa Ta
iHcynbty [15, 16]. MennuHi iHhopMaliiiHi CUCTEMU MOXYTh
OyTU BUKOPMCTaHI IJI1 HaBYaHHS MAlLi€HTIB i MEIUYHOTO
nepcoHainy [17, 18]. IHdopmatiiiHi maTdopmMu MOXyTh
HajJaBaTy JOCTYM A0 OCBiTHIX MaTepialiB, mopas 010 300~
POBOTO CITOCOOY XKUTTS i peKOMEHIALIIH IIIOI0 YIIpaBIiHHSI
niadbetoMm [19]. CTBOopeHHS TpyI MiATPUMKH IS Talli€H-
TiB — 1I€ 3aMopyKa Kpalroro KOHTPOJIO 3axBoproBaHH [20].
MenuyHi iHopMaliiftHi cUCTeMU T03BOJISIIOTh OPTaHi30BY-
BaTU AMCTaHIIHI KOHCYIbTAllii, 1110 0COOJUBO aKTyaJbHO
IIJIS TALIEHTIB Y BiIgajaeHMX a00 CiIbChKUX pailoHaXx.

BucHoBKM

YnpoBamkeHHsSI MEIMYHUX iHQOPMALIiiiHUX CUCTEM Y
n1ia0eToJI0riI0 Ma€ 3HAYHMM MOTEHIIiaa i MOXKe CYTTEBO I10-
KpaliuT KOHTPOJIb Ta YIIPaBJIiHHSI 3aXBOPIOBAHHSIM, ITi/l-
BUIIUTY HE JIMIIIE TPUBATICTh, aJIe il IKiCTh XXUTTS MalliEHTIB
i onTUMIi3yBaT POOOTY METUYHOTO TIEPCOHATY.

KonduikT inTepeciB. ABTOpU 3as1BJSIIOTH PO BiICYTHICTh
KOHJTIKTY iHTepeciB i BaacHOI (piHaHCOBOI 3alliKaBJIEHOCTI
IIPY MiATOTOBII JaHOI CTATTi.
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L.l Krytskyy, N.V. Pasyechko, L.V. Naumova

I. Horbachevsky Ternopil National Medical University, Ternopil, Ukraine

Medical information retrieval systems
in diabetes management

Abstract. Background. Medical information retrieval is becoming
more crucial as a way to support decision-making and improve ac-
cess to knowledge and information for doctors and other specialists
in the field. By the incorporation of medical domain knowledge for
relevance evaluation, integrating the medical knowledge bases has
the potential to enhance information retrieval performance. The
system uses various search algorithms and techniques to provide
accurate and comprehensive results to medical professionals and
researchers. Medical information retrieval systems are particularly
useful for healthcare providers who need to stay up-to-date with the
latest medical research, guidelines, and treatment options. The pur-
pose was to study the use of medical information systems to improve
the quality of medical care for patients with diabetes. Materials and
methods. To assess the relevance of research using information sys-
tems in the SCOPUS database, an analytical query was formulated:
ALL (“Diabetes”) AND (ALL (“Constant monitoring of glucose”)
OR ALL (“Coefficient of variability of glucose”) OR ALL (“Time

in the given target range”) OR ALL (“Time above range”) OR ALL
(“Time below range”) OR ALL (“Insulin pump”). A search query on
this topic found 17,532 scientific papers from 1974 to 2023. Results.
The largest number of literary sources on the researched topic falls
on 2014—2023. During this period, 10,531 works were published. In
2014, 728 papers were published, and in 2023 — 1,499 papers, which
confirms the constant growth of interest and relevance in improving
medical care for patients with diabetes worldwide. Since the statistics
show a steady annual increase in the number of patients with diabe-
tes, the search for effective methods of control and treatment of this
nosology is extremely urgent. Conclusions. The implementation of
medical information systems in diabetology has significant potential
and can significantly improve the control and management of the
disease, increase not only the duration, but also the quality of life of
patients and optimize the work of medical personnel.

Keywords: diabetes; management; medical information retrieval
systems
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lMporac H.M."?, KocrTiuska 1.O.2, beAiHcbKk M.B.?
" KHIM «O6AQCHQ KAIHIYHQO AIKQPHST IBOHO-OPaHKIBCbKOT OGAQCHOT paam», M. IBaHO-OpaHKIBChK, YKpAiHQ
2 IBaHO-OPAHKIBCEKUK HALIOHAABHNA MEAMYHU YHIBEPCUTET, M. IBOHO-PPAHKIBCHK, YKpAiHO

fenaToueHTpUYHUN NiAXIA
AO AOCSrHeHHs KomMneHcauli
LLYKPOBOro Aiaéety 2-ro tuny B oci6
3 HEAAKOrOAbHUM CTEeATOrernaTtmTom

Pe3rome. AkTyanbHicTs. HeankoronsHuii cteatorenatut (HACI) B 0ci6 i3 LyKpoBuUM giabeTom 2-ro tuny
(4A2) BBaxaroTs KOMOPOIQHOK NATOOrIE i3 HECMPUATINBIAM MPOrHO30M | BAXKUM €KOHOMIYHUM TArapem Ans
CBITOBOI CUCTEMM OXOPOHU 3[0p0B’A. He3aBaxkatoyu Ha nauieHT-opieHToBaHI Uil 1iKyBaHHS, CUHXPOHHY po6oTy
MynbTUANCUMNNIIIHAPHOI KOMaHaM JliKapiB, 3Ha4YHa YacTka rauieHTiB He gocsirae KoMmreHcadyii ByrrieBogHoro o6-
MiHY, LLO CBIg4YNTb MPO CKNagHui 6aratoghakTopHuvi natoreHes U2, [JocsirHeHHs LYiniboBuX rTIIKeMiYHUX PiBHIB
i3 ypaxyBaHHAM renaTtoyeHTPUYHOro rigxoay cig BBaxatu OGHUM i3 anbTepHaTUBHUX LUMSIXIB YAOCKOHAIeHHS
anroputmy nikyBaHHs nayieHtis i3 42 ta HACI. MeTa BocnifXeHHs1: OLiHUTY renaTtonpoTeKTOPHUI BIINB
fanarnichrio3viHy Ha [OCArHeHHs KoMmreHcauyii ByrneBogHoro oomiHy B ocié iz L2 ta HACI. Marepianu ta
metoamn. O6¢cTexeHo 60 nauienTis i3 L2 Ta HACT, siki BignoBiganv KpuTepisiv OC/IIXEHHS Ta 3a/1€XXHO Bif Ly-
KPO3HWXyBasnkbHoi Tepanii 6ynv poanogineHi Ha gsi rpynu: | rpyna (n = 30) oTpumyBana 6a30By MEAUKAMEHTO3HY
Tepanito (BMT) — meTghopmiH 2000 mr/goby, anbgha-ninoesa kucnora 600 mr/goby, po3ysactatuH 10 mMr/goby
y noegHaHHi 3 iHcyniHoTepanieto; Il rpyna (n = 30) 3actocoByBana BMT y komb6iHayii i3 ganarnigpnosmHom y
Aob6osivi osi 10 mr. Ycim nayieHTam rnposBeneHo KOMIIEKC 1a60paToOpHUX 06CTEXEHb I3 pO3paxyHKOM HeiHBa-
3UBHNX BioMapKepiB CKPUHIHTY (cunctema ouiHku giopo3y HEPAmet) Ta BupaxeHoCTi ¢pibpo3y nediHku (iHgexc
ibpo3y ne4viHkn-4, FIB-4) ii KNiHIKO-IHCTPYMeHTaslbHy [iarHOCTUKY 3a [OMOMOrow 3CyBHOXBWU/ILOBOI enacto-
rpacii (3XET) neyinku (METAVIR, KIA). lNepioa nocnigxeHHs Tpusas 12 TuxHiB. Pe3ynbratn. Yepes 3 micaui
nicna noyYatky sikyBaHHs1 B 0Ci6 | rpynu crioctepiranacsi TeHAeHUis 4o Hopmanidauii MOKa3HUKIB BYrieBo[HOMro
0OMiHy, TOAI SIK piBeHb rnikoBaHoro remornobiHy (HbA c) BiporigHo 3Husmecs (A —22,92 %, p < 0,001) y navjieHTis
Il rpyrv gocnigxeHHs. Ypo#oBX ycboro rnepiofy AOCIAXEHHS He 3apeecTpoBaHo XO0[HOro enizoay rinorrnikemii
Ta HebaxaHoro siBulya. E¢hekTuBHICTb [OAATKOBOro rnpu3Ha4eHHs ganarnichno3vHy nigTBepLaXye renaroLeH-
TPUYHUV NIGXig O[O [AOCArHeHHs KoMreHcauyii ByrneBogHoro ooMiHy i3 Hopmarnisayieto Mmapkepis ¢ibpo3y
(HEPAmet: AUC 0,828 (95% CI: 0,712-0,943, p < 0,001); FIB-4: AUC 0,765 (95% CI: 0,643-0,887, p < 0,001))
Ta BiporigHUM 3HWXEHHSIM nokasHukis wkamm METAVIR (AUC 0,996 (95% ClI: 0,986—1,005, p < 0,001)) 3rigHo
i3 BucHoskamu SXEI ne4iHku. BucHoBKkW. [Npn3Ha4eHHs ganarnichrnosvHy o BMT eghekTuBHO BnnvBae Ha no-
Ka3HuKu ByriieBogHoro o6MiHy Ta akTuBye 4OAAaTKOBI MexaHidamMu renatonpoTekyii y navieHTis i3 LJ2 ta HACT .
lenatouyeHTpuYHWI nornsag Ha 6eaneyqHy Ta eqheKkTuBHY komneHcayiro L2 B oci6 i3 HACIT o6rpyHTOBy€ETbCS
BYacHVM BUKOPUCTAHHAM OHOBJIEHOIO aropuTMy JliKyBaHHS 3 aKLUeHTOM Ha [HIoITopu HaTpiri3asnexHoro Ko-
TpaHcropTepa r/toKo3u 2-ro Tury.

KntouoBi cnoBa: yykposuii giabet 2-ro Tury; HeaskorosibHui CTeaTorenaruT; iHr6ITopy HaTPIN3anexHoro
KOTpaHcriopTepa 7itoKo3u 2-ro tvry; ganarsnigpriosmH
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Bctyn

Ha cborogHi He 3apeecTpoBaHO CIleliaIbHO CXBaJEHUX
(hapMaKoJIOTiYHMX MpeTapaTiB 1151 JTIKyBaHHSI HEaIKOTOJIb-
Horo crearorenatuty (HACT) B 0ci6 i3 iykpoBum miadbeTom
2-ro tuny (ILI/12), akTUBHO BUBYAIOTHCS Pi3HOMAHITHI JIi-
KapchbKi 3aco0u, 1110 e(heKTUBHO HOPMaJTi3yloTh NTOKa3HU-
KM BYIJIEBOAHOTO OOMiHY Ta 3amo0iratoTh NporpecyBaHHIO
3amajyieHHsI, Piopo3y MeUiHKM i3 0e3IMeYHO0 KOPEKIIi€
MeTaboIiYHUX yeKiIamgHeHb [1]. 3aciyroBye Ha yBary Toi
akT, 1110 CyyacHi KJJacu aHTUIia0eTUYHUX IpernapartiB (iH-
ribiTopy HaTpili3aneXXHOro KOTpaHCIIOPTepa TIIIOKO3H 2-TO
tuny (iH3KTI-2), aroHicTu perienTopiB r1I0KaroHOIomio-
HOTO menTuay-1 Ta iH.) MarTh BUCOKUH TTPOdijb Oe3rmeKn
i3 HU3bKMM PU3MKOM TiMOITiKeMiUYHUX CTaHiB Ta HU3KY
MO3UTHUBHUX META0OIIYHNX BJIACTUBOCTEM [2]. ¥ cBiTi 6e3-
MepPePBHO 30LTBIIYETHCS KiJTbKiCTh CHHTE30BAHUX MOJIEKYJT
iH3KTT'-2, gki cxBaneHi kepiBHULITBOM 111 iHaycTpii (The
Food and Drug Administration, FDA) i €Bporneiicbkoto
areHuiero 3 Jikapcbkux 3aco0iB (European Medicines Agen-
cy, EMA), Toni sk Hapa3i Ha ¢apMalleBTUYHOMY PUHKY
VYKpaiHu 3apeecTpoBaHi TiAbKU ABa MPEeICTaBHUKM: Aa-
naraidpa0o3uH Ta emmnantidio3ud. [lanarmigpao3uH — 1mep-
uit r1idI031H, 1110 CTaB JOCTYITHUM JJIsI BUKOPHUCTAHHS
B €Bpomi Ta YKpaiHi i IpoaoBXy€e AUBYBaTU HAyKOBIIiB,
KJIIHIIMCTIB 6araTorpaHHUMM TJICHOTPOITHUMHU e(PeKTaMK
[3]. Tpe6a 3a3Hauutu, 1o iH3KTI-2 MaoTh nepcrnekTuBu
Yy MeXKax TellaTOLEeHTPUYHOTIO ITiIX0My IIOA0 ONTUMI3aLii
MOKAa3HMKIiB ByrjieBogHOro ooMiHy B oci6 i3 LI12 Ta HACT
[4]. [Ipu ynockoHaJeHHI aJrOpUTMIB JiKyBaHHS Ialli€H-
TiB i3 KOMOPOiITHO MAaTOJIOTi€0 JIOLiIbHO BpaXOByBaTU
3aMKHYTUH JIAHLIIOT TIO/1ili BHACIiJOK HEraTUBHOTO BILJIUBY
rinepriikemii Ha nporpecyBaHHs nposiBiB HACT', a Takox
3BOPOTHUM 3B 130K MiX BUpaXeHicTIo (iOdpo3y MeviHKu i
nmexomrieHcamiero LIJ12 [5].

VY Hu3Li HayKOBUX pobiT [5, 6] BcTaHOBJIEHO, 1O Aa-
nantidiao3uH Moxe MoandiKyBaTyu MeTaboJIi3M IIIOKO3U
y renaroumTax, 30KpeMa ornocepesKoBaHo 0epe yuyacTb y
peBepCyBaHHi IMaTOJIOTiYHOTO IMTOTOKY BIIbHUX KUPHUX KHC-
JIOT i3 Gi101 )KMPOBOT TKAHWHM JI0 iHIIIMX OpraHiB. Baxim-
BUM acCIleKTOM € MO3UTUBHUIA BIUIMB AanariaidJo3uHy Ha
MOKA3HUKM KOMITO3UIIil Tijla, 0OYMOBJICH!II BTPaTOIO Baru
(Ha 2,0—3,4 kr) y nauieHTiB i3 LI/12, 30kpema 3MEeHIIICHHS
00’eMy BiclepaabHOI XKMPOBOI TKAHMHM BHACIIOK BTPAaTU
KaJjiopiii Ta 30iIbILIEHHs] HUPKOBOI eJliMiHallii roko3u [7].
BpakaioTh MHOXUHHI M03arIiKeMiuHi MeTaboIiuHi e(heKTr
narnariiio3uHy, SIK-0T: 3HUKEHHS TTPOLIECiB TKAHUHHOTO
3amnajeHHs, TOCUJEeHHS JIiMoai3y, 30ibIIeHHS YyTIUBO-
CTi TKAHUH A0 iHCYJIIHY BHACIIAOK 3MEHILIEHHSI CUCTEMHOI
TIOKO30TOKCUYHOCTI, HOpMaJli3allisi BMiCTy TpUTTiLIepU-
IiB Y CMPOBATLi KPOBi Ta MiIBUILIEHHS PiBHS XOJIECTEPUHY
JIIMOTIPOTEiiB BUCOKOI IIIJIBHOCTi, aKTUBi3allisl MPOIyK-
1il agunouyMTaMy IUTOKIHIB Ta 30iIblIeHHS MpoJtidepaltil
B-KJTiTMH TANUTYHKOBOI 3aj1034 [8]. BuiesazHaueHi gaHi
3YMOBITIOIOTB ITOTPeOy MPOBEICHHS AIbTEPHATUBHUX HAYKO-
BUX JOCJIIKEHD IIIOA0 YAOCKOHAJIEHHS aJITOPUTMIB JIIKYyBaH-
H$1, TPO(MiTaKTUKN PO3BUTKY LIMPO3Y MEUiHKU/TernaTole-
JIIOJISIPHOI KapLimHoMU B oci0 i3 L1J12. Ha mymKy HayKoOBIIiB,
BaXKJIMBUM aCTIEKTOM [UISI peajbHOI KJIiHIYHOI MPaKTUKU €
rnojaJblla iMIUIEMEHTALlisI pe3y/IbTaTiB eKCIIepUMeHTalb-
HUX, KJIIHIYHUX JOCIIIKEHb i3 T0BeIeHOI0 e(DeKTUBHICTIO

11 6e3MeKO0I0 CyJaCHUX KJIaciB JIIKAPCHKMX 3aC00iB, 30KpeMa
iH3KTI -2, sKkuM MporHo3yloTh BeJMKe MaiiOyTHE He TiTbKU
y niabGeToiorii, KapmioJorii, He¢poJIorii, a i B TaCTpOeHTe-
PpoJI0Tii, HEBPOJIOTii Ta perpoayKToIorii [9].

MeTta mocaimKeHHsI: OLIIHUTU IelaToONMpPOTEKTOPHUMI
BIUIMB Aanarii)io3nHy Ha TOCSITHEHHsI KOMIIEHcallil ByT-
JIeBogHOro ooMiny B oci6 i3 [I12 Ta HACT.

Martepiaau Ta meToAU

3riiHO 3 YUHHUMU €TUYHUMU BUMOTaMM Y JOCTIIKEHHS
oyio 3amydyeHo 60 oci6 i3 LIJ12 ta HACT, 6i1bLIicTh 3 IKUX
(75,0 %) craHoBwIn 40s10BiKM (Tabu. 1), sIKi OTpUMYBaIK
KypC JIiKyBaHHSI Ha 0a3i eHIOKPUHOJIOTIYHOTO Ta TOJTiKJTi-
HiuHoro Bimainenb KHIT «O6macHa kitiHiuHa JikapHs IBa-
Ho-®paHKiBCcbKOI 061acHOI paan». [JOCTiIKeHHST TTPOBO-
IMJIOCS BiATIOBITHO 10 OCHOBHUX MPUHIMMIB ['eTbciHChKOT
JeKJiapallii, Imics mianucaHHs iHhopMOBaHOI 3rou Malli-
€HTU TIPOXOIUJIU KOMILJIEKCHE KJIiHIKO-iHCTpyMEeHTaIbHE
00CTEXEHHSI.

KputepissMu BKITIOUeHHS Y OJOCIIIKEHHST Oy 0co0u
BikoM Biz 18 mo 80 poki i3 LI/I2 it piBHEM IIiKOBaHOTO re-
Morio6iny (HbA c) mo 10 % Ta BepudikoBaHUM 1iarHO30M
HACT, sxi ynponoBxX TpbOX MOMEPeIHiX Mics1liB nepedy-
BaJIM Ha MOHOTeparii MeT(opMiHOM y CTaOLIbHIl 100OBIl
1031 2000 mr.

JiarHocTuuHuMuU Kputepisimu LIJI2 BBaxkaau: BMiCT
HbAc > 6,5 % (> 48 MMob/MOJTB), TIPUHANIMHI IBa 3HA-
YeHHsI IJII0KO3U HaTule > 7,0 MMOJIb/J1 3 iIHTepBaJIOM MOHAJ,
I1iB POKY, BCTAHOBJICHUI 3TiTHO i3 3almucamMu y MeIUIHii
nmokyMeHTallii giarHo3 LIJ12 uyu mocTiiitHuii puiioM 1yKpo-
3HIKYBaJIbHUX 3aCO0iB.

Hiarno3 HACI BcTaHOBIIOBaJIM BiAIOBIAHO IO YHi-
¢iKOBaHOI0 KJIiHIiYHOrO IPOTOKOJY, 3aTBEPIAKEHOTO
06.11.2014 p. HakazoM Ne 826 MiHicTepcTBa OXOPOHH
310poB’s YKpainu, Ta HactaHoBU 01114 «HeankoroabHa
XupoBa xBopoba neuinku (HAKXII) ta HeankoroabHUA
crearorenatut (HACTI)» (1aTta ocTaHHBOIO OHOBJIEHHS
12.04.2015 p.) i1 MixKHaApOOHUX KJIiHIYHMX HACTAaHOB 1IOA0
KJTiHiYHOT oliHKM Ta JiKyBaHHST HAXKXIT (AMepukaHchKo1
acolrianii 3 BUBUeHHSs 3axBopioBaHb neviHku (AASLD),
2023 p.; €BporreiichbKoi acomiallii 3 BUBYCHHS 3aXBOPIOBaHb
neuinku (EASL)/€Bponeiicbkoi acoliialtii i3 BuB4eHHst LT
(EASD)/€EsBporneiicbkoi acolialiii 3 BABYCHHS OKUPIHHS
(EASO), 2023 p.) [10].

3a 10MOMOT0I0 OHJIAH-KaJbKYISITOPiB PO3paxoBaHO
CTYITiHb YPaKEHHS TIEUiHKH i3 BUKOPUCTAHHSIM CypOTaTHUX
MapKepiB cTeaTosy il ¢pidbposy [11]:

1. Kampkyngrop iHmekcy crearo3y nedinku (Hepatic
Steatosis Index, HSI):

HSI =8 X AJIT/ACT + IMT +
+ 2 (3a nasenoeo 1/12) + 2 (ucinoua cmams).

I3 Bucokor uymmmBicTio (93,1 %) Ta cienudivHicTIO
(93,1 %) noBeneHO MiarHOCTUYHY €(HEeKTUBHICTD IIi€T KOMIT-
siekcHoi nanesni aiarHoctuku HAXKXII. fxmio 3HaueHHs
HSI < 30 — o3HaKu creaTorenaTo3y MevyiHKM BiCYTHi, TOI
ak HSI > 36 mintepmxye HAXKXII.

2. Kanbkynsitop iHaekcy ¢iopo3y neuinku-4 (Fibro-
sis 4 calculator, FIB-4) BBaxkaloTh HeiHBa3MBHUM Oiomap-
KepoM (ibpo3y MeviHKu, SKUil BU3HAYAIOTh i3 ypaxyBaH-
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HSM TUTBKM YOTHPHOX ITOKA3HUKIB: BiK malieHTa (poKu),
piBeHb nevinkoBux TpaHcaminas (AJIT, On/mn; ACT, On/n)
Ta KilbKicTb TpoMOouuTiB (X 10°/1). [IposiBu momipHOro
¢i6posy neuinku (FO—F2) niarHocTyoTh, SIKIIIO piBeHb
FIB-4 < 1,45, 3naunuit ¢iopos (F3—F4) — innekc FIB-4
>3,25[12].

3. APRI — BanimoBaHuii TecT mist BUsiBiaeHHs (idbpo-
3y nevinku npu HAXKXII i3 po3paxyHKOM CITiBBiZHO-
meHHst akTuBHOCTI ACT 10 BepxHbOi MeXi pedpepeHTHOT
Hopmu ACT y cupoBarTili KpoBi Ta KiJIbBKOCTi TpPOMOOILIUTIB
(% 10°/m). ®ibpo3 meviHKM BincyTHii nmpu piBHi APRI < 0,5,
APRI > 1 cBimuuTh npo BupaxkeHuii ¢pidopo3 adbo uupo3s mne-
YiHKHU.

4. CyvacHa BajliloBaHa cucTeMa OLliHKU (GiOpo3y
HEPAmet: y mauienris i3 HAXKXII nmpoBoasaTs po3paxy-
HOK MOKa3HUKa 3a BikoM, cTarTio, piBHeM ACT, anboymiHy,
TpoMOo1uTiB, HasgBHicTIO LIJI, a Takox B oci6 6e3 LI/l — 3a
inmekcom HOMA. PiBenr HEPAmet < 0,12 ¢BiguuTh mpo
HU3bKMI pU3UK (Pidpo3y; TOMAi SIK cepenHill pu3uK Xapak-
TepHuii, skmo 3HadeHHsd HEPAmet 0,12—0,47, a Buco-
Kuit — npu nokazuuky HEPAmet > 0,47 [13].

BinmnoBinHO 10 BCTAHOBJIEHOTO AiarHOCTUYHOTO aJITO-
PUTMY i3 ypaxyBaHHSIM MOXJIMBOTO BUHUKHEHHS apTedak-
TiB IJIsI BU3HAYeHHS cTymneHs ¢idpo3y i Hupo3y 3a IIKa-
oo METAVIR (kIla) y pexxumi Shear Wave Elastography
(SWE) npoBonuiu 3cyBHOXBUILOBY eactorpadito (3XET)
MEYiHKU 3a JOTTOMOTOIO YJIBTPa3ByKOBOTO CKaHepa eKCIepT-
Horo kiacy LOGIQ S8 (General Electric, CIIIA). OuiHKy
MOKa3HUKIB JKOPCTKOCTI MEeYiHKM BUKOHAHO 3a HIKAJIOI0
METAVIR (Ferraioli G. et al., 2015): FO — BigcyTHicTb
¢ibpo3y, 2,5—6,0 kI1a; F1 — cinabko BupaxeHuii pidopos,
6,0—7,0 xIla; F2 — momipHo BupaxeHuii ¢pi6po3s, 7,0—
9,5 xI1a; F3 — 3HauHO BupaxeHuii piopos, 9,5—12,5 kIla;
F4 — umpos meuinku, > 12,5 xI1a [14].

Kputepii BUKITIOYEHHS i3 TOCITiIKEHHSI:

— ocobu BikoM 1toHan 80 poKiB;

— LJI 1-ro Tumy;

— KeToalu103 Oyab-sIKOTro TeHe3y;

— TSI YOJIOBIKiB TTOTOYHE CITOXXKMBAHHSI aJKOTOJIO
> 14 nopuiii/TUXAeHb i 1UIs1 )KiHOK > 7 MOpPLIiil/TUXKIEHbD;

— TOCTpi BipyCHI TelaTUTH;

— HasIBHICTb aJlbTepHATUBHUX (hOPM 3aXBOPIOBaHb
MEeYiHKW: XpOHIYHUI BipyCHUI IrenaTUT, MEAUKaMEeHTO3-
Hi renaTuT, IEPBUHHUI OilliapHUIi 1IMPO3, aBTOIMYHHUIA
renaTur, TernaTole osIpHa KapliMHoOMa, i1iomaTUYHUMI
remoxpomaro3s, xsopoba KoHnosanoBa — BinbcoHa;

— TOCTpi po3J1aiu MO3KOBOTO KPOBOTOKY;

— rimeprpodiuHa, muIaTamiiiHa Ta peCTpUKTUBHA Kap-
JioMiomnarii;

— OHKOJIOTiYHA MaTOJIOTis;

— TepMiHaJbHI CTafii XpOHIYHOI XBOPOOU HUPOK Ta
CeplIeBOi HEIOCTaTHOCTI; 3aXBOPIOBAHHS KPOBI;

— BariTHICTb UM JIAKTAlLlisl;

— BiZOMi HassBHi OOMEXEHHSI Y4 MPOTUITOKA3aHHS 10
BXUBaHHS JOCTiIKyBaHUX JiKiB;

— HeIie3gaTHICTh Ta oOMeXeHa Jie3JaTHICTh; alKo-
rojibHa Y HAPKOTUYHA 3aJI€XKHICTh; HASIBHICTh B aHaAMHE31
OGapiaTpuyuHOi Xipyprii.

ITanieHTH 3aeXHO Bil IyKPO3HMKYBaJIbHOI Tepamii
Oynu po3sroaiieHi Ha aBi rpymu: I rpyma (n = 30) orpumy-

BaJsia 0a30By MenuKaMeHTo3Hy Teparito (BMT): metdopmin
2000 mr/moby, anbda-ninoesa kuciora 600 Mr/no6y, po-
3yBactaTuH 10 Mr/mo0y y moeaHaHHi i3 iHCyIiHOTepari€o;
namienTtam I rpyrm (n = 30) 3acrocoByBaiu BMT y komGi-
Hallii i3 manarji¢pa03MHOM y 1000Bii 1031 10 mr.

HocnimkyBaHi Tpynu Oy/iu NMOPiBHSAHHI 32 OCHOBHOIO
MaToJIOTi€l0, ii TPUBAIICTIO, BIKOBUM CKJIAIOM, aHTPOIIO-
METPUYHMMU MMOKA3HUKAMU, TOKa3HUKAMU BYTJIEBOJTHOTO
00MiHYy Ta JJaOOpPaTOPHO-iHCTPYMEHTAILHUMM XapaKTe-
puctukamu HACT i1 xapakTepom sikyBaHH (yci p > 0,05)
(Tabm. 1).

OCHOBHMMMU 3aBIaHHSIMU IOCIIIXKEHHS BBaXKalu BU-
BUEHHSI TEMaTOLEHTPUYHOTO TiAXOMY 10 TOCSITHEHHS BYT-
JIEBOJHOTO OOMiHY 3 OLIIHKOI e(heKTUBHOCTI 1OJIaTKOBOTO
MIpUIioMY Jamnariida03uHy IMTOPiBHIHO 3 iHCYIiIHOTepari€o
y nmauienTiB i3 LI/12 Ta HACT Ha t1i BMT.

Vci nauieHTH, sKi BKIIOYEHI y JOCTiIKEeHHs, OyIu 00-
CTEeXEeHi Ha TTouaTKy i yepe3 12 TUKHIB Tepartii 3a cTaHAapT-
HUMM IPOTOKOJAMHU i3 TOTPUMAHHSIM YCiX BITUM3HSIHUX
Ta MiXKHApOIHUX HOPMATUBHUX JOKYMEHTIB, IO ITiATBEP-
JIKEHO BUCHOBKOM KOMicii 3 mUTaHb eTuku IBaHo-®paH-
KiBCHKOT'O HalliOHAJIbHOTO MEINYHOTO YHIiBepCUTETY (IIpO-
tokoa Ne 139/23 Bim 16.11.2023 p.). Yci mauieHT! Hagaan
IMMCbMOBY iH(DOPMOBaHY 3roiy Ha y4acTb Yy JOCIiIKEHHi, a
camMe JTOCHiIKeHHsT OyJIo MpoBeAeHe BiMOBIIHO 10 MOJIO-
XKeHb ['ebCiHChKOI AeKapaliii.

AHani3 g1aHuX s 1bOTO TOCTiIXKEHHS TTPOBOANBCS
3a JIONIOMOTI010 IporpaMHoro 3abesmneueHHss IBM SPSS
Statistics, Bepcis 26.0. [TokazHUKM AOCTiIKEHHS OyJIU pO3-
NIiJIeHi Ha IBi IpyINM — SIKiCHI Ta KiJIbKiCHi. AKiCHI MOKa3HU-
KU, SIK-OT CTaTh i HASBHICTb CYITyTHIiX 3aXBOPIOBaHb, OyJI1
TMOJaHi y BUTJISIi YAaCTOT i BiZICOTKIB i TIOPiBHIOBAIMCS MiX
IpyraMHU 3a JOMOMOTOIO X>-KPUTEPII0 i TOUHOTO KPUTEPIIO
®dimrepa, ne ue 6yno qopeuHo. KinbKicHi MOKa3HUKY, SIK-OT
BiK i J1abOpaTOpHi pe3ynbTaTu, OyJin BUpaXeHi SIK MeliaHa
3 25—75% inTepkBapTuiibHUM po3maxoM (IQR 25-75 %).
JUTsT OLIHKY HOPMAaJILHOTO PO3MOAiTY MMOKA3HUKIB BUKO-
puctoByBaiu Kputepii Koamoroposa — CmipHoBna Ta Illa-
nmipo — Yinka. 3acrocoByBayi KpuTepiit ManHa — YiTHi.
JI1s1 BUBHAUYEHHSI 1iarHOCTUYHOI TOYHOCTI MapKepiB, 1110
CTAHOBJISATH iHTepec, Oyau IMo0yaoBaHi KpUBi poboUoi Xa-
pakrepuctuku npuiimaya (ROC) Ta po3paxoBaHa Ijionia
min kpuBoio (AUC). JloricTuaHMiA perpeciiiHuii aHai3 mpo-
BOJIMBCS JUISI OLIIHKM HE3aJIeXXKHOTO BIUIMBY KOXHOTO T10-
Ka3HMKa TOCTiIKEHHST Ha pe3yJbTaT JOCTiIKEeHHs. Y BCiX
CTaTUCTUYHMX aHaJi3ax BUKOPUCTOBYBABCS TBOCTOPOHHI I
TECT 3HAYYUIOCTi, PU 1IbOMY CTATUCTUYHO 3HAYYLIMM BBa-
XKasocs 3HadyeHHs p < 0,05.

PesyAbTaTH

Y Tabi. 2 HaBeneHO MOKa3HUKHU BYTJIEBOAHOTO OOMiHY
y nuHaMmili. CTyniHb IIiKO3WJIIOBaHHS reMOIJI00iHy Ha TJIi
3aMpONOHOBAHUX aJITOPUTMIB JIIKYBaHHS Y XBOpuX I rpyrm
MiATBEPIXKEHUI 3MEHIIIEHHSIM PiBHS BiTHOCHOTO BMIiCTy
HbA ¢ Timpku Ha 5,68 %, Tomi sk y mamieHTiB 11 rpymu Bu-
SIBJIEHO BiporigHe 3HMXKeHHS (A —22.,92 %, p < 0,001) piBHs
HbA c. Lle Bka3ye Ha BulLy e(DeKTUBHICTD JIiKyBaJIbHOTO
komruiekcy BMT 3 nomaBannsim 10 Mr/mo0y manarsicio-
3UHY NOPiBHSHO i3 moegHaHHsIM BMT 3 iHcyiHoTepari€elo.
Cxoxi gaHi orpumano 3a nmokazHukamu ['KH ta ITIIT.
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Ta6nmys 1. ba3oBa xapakTepucTuka nayieHtiB 3 |42 ta HACIr

YHonoBiKW/XiHKK, N (%) 22 (73,3)/8 (26,7) 23 (76,7)/7 (23,3) 0,766
CepefHii BiK, poku 59,00 [53,00; 65,00] 59,00 [49,00; 64,00] 0,483
Tpueanictb L2, poku 11,00 [9,00; 14,00] 13,00 [10,00; 15,00] 0,235
AHTPONOMETPUYHI MOKA3HUKN
IMT, kr/m? 32,01 [30,79; 33,95] 31,92 [30,30; 35,51] 0,663
OT, cm 111,00 [108,00; 115,00] 113,50 [108,00; 118,00] 0,488
OC, cm 61,00 [59,50; 62,00] 62,00 [60,00; 63,00] 0,359
OLL, cm 41,00 [39,00; 42,50] 41,00 [39,00; 43,50] 0,512
IBO 3,75 [2,59; 5,58] 3,69 [2,65; 5,38] 0,907
lMoka3HWKK BYrneBogHOro o6miHy
HbA.c, % 8,00 [7,20; 8,73] 8,40 [7,50; 9,50] 0,120
IHgekc HOMA 3,90 [3,10; 4,70] 3,96 [3,16; 4,80] 0,870
'KH, mmonb/n 8,65 [7,22; 9,70] 8,90 [7,80; 9,80] 0,768
[rr, mmone/n 8,10 [7,50; 9,55] 9,10 [8,00; 10,10] 0,250
nikeMiYHUM KOHTpOIb, N (%)

Ho6pwii: HbA,c 6,5-7,5 % 10 (33,3) 6 (20,0)

MomipHui: HbA,c 7,6-8,4 % 10 (33,3) 9 (30,0) 0,358
Moranun: HbA,c = 8,5 % 10 (33,3) 15 (50,0)

JlabopaTopHo-iHCTpyMeHTanbHi napametpu HACIT
ACT, Og/n 89,00 [79,80; 98,00] 91,00 [84,00; 93,20] 0,834
AJNT, Og/n 86,00 [77,00; 96,00] 87,10 [79,10; 93,00] 0,932
Jly>xHa docdaTasa, Mmonb/n 96,00 [78,00; 113,00] 109,00 [82,00; 114,00] 0,523
LLinbHiCTE nediHku, klMa 10,74 [9,87; 11,04] 10,49 [9,84;10,98] 0,290
CtyniHb ¢pi6po3y neviHkn 3a wkanoto METAVIR 3rigHo i3 BucHoskamu 3XET, n (%)

FO (2,5-6,0 kla) 0 0

F1 (6,0-7,0 Ma) 0 0

F2 (7,0-9,5 kla) 3(10,0 3(10,0) 0,999
F3 (9,5-12,5 kla) 27 (90,0) 27 (90,0)

F4 (= 12,5 kla) 0 0

Mpumitkn: ACT — acnaptatamiHoTpaHcepepasa; AJIT — anaHiHamiHoTpaHchepasa; TKH — rnroko3a KpoBi HaTLye;
3XEI — 3cyBHoxBusiboBa enactorpagisi; IBO — iHgekc BicuyeparnbHoro oxupiHHs; IMT — iHgekc macu tina; OT —
OKpYXHicTb Tanii; OC — oKpyxHictb cteroH; Ol — okpyxHictb wui; MINIT — nocTnpaHgianbHa rnikemis.

Ta6nnys 2. [uHamika oKpeMux nokasHUKIB ByrineBogHoro o6miHy B oci6 iz L2 ta HACIr

[o nikyBaHHs 8,00 [7,20; 8,73] 8,40 [7,50; 9,50] 0,120
HbA,c, % [Micnsa nikyBaHHA 7,60 [7,20;8,12] 6,62 [6,16;7,03] 0,006
A%, p -5,68 %, p = 0,002 —22,92 %, p < 0,001
[o nikyBaHHs 8,65 [7,22; 9,70] 8,90 [7,80; 9,80] 0,768
'KH, mmonb/n Micnsa nikyBaHHsA 7,00 [6,70; 7,80] 6,70 [6,10; 7,40] 0,025
A%, p -14,52 %, p < 0,001 —22,93 %, p < 0,001
[o nikyBaHHs 8,10 [7,50; 9,55] 9,10 [8,00; 10,10] 0,250
Mrr, mmons/n lMicnsa nikyBaHHA 7,89 [7,10; 8,70] 7,10 [6,50; 7,90] 0,006
A%, p —8,54 %, p = 0,042 —-21,28 %, p < 0,001
[o nikyBaHHs 3,90 [3,10; 4,70] 3,96 [3,16; 4,80] 0,870
IHpekc HOMA Micnsa nikyBaHHsS 3,20 [2,90; 3,60] 3,01 [2,70; 3,30] 0,249
A%, p -19,60 %, p < 0,001 —25,88 %, p < 0,001
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Yepes 12 TKHIB Kypcy JiKyBaHHs npernapatamu bBMT y
MoeAHAHHI i3 ganarjichI03MHOM iCTOTHO 3HU3UBCS CTY-
MiHb iHcyiHOpe3ucTeHTHOCTI (iHmekc HOMA) Ha 25,88 %
(p<0,001), ay nmamienTiB I rpynu crioctepiraaocst MEHII BU-
paxkeHe 3HIKEHHs iHCYJIiHOPe3MCTEeHTHOCTI, IPOTe He OYJI0
JIOCSITHYTO PiBHS CTaTUCTUYHOI BiporigHocTi (p = 0,249).
I1pu nopiBHSIHHI MK rpyIiamMu AOCJiIKEHHs perpeciii-
HUIA aHaJIi3 IIPOIeMOHCTPYBAaB, 110 HaIeXKHICTh 10 11 rpynm
nauieHTiB, gki Ha T1i BMT otpumyBanu ganariicao3uH,
acollioBaiacs i3 MeHIIMMU PiBHSIMM JOCTIIKYBaHUX J1a00-
paTopHO-iHCTpyMeHTabHUX Moka3sHukiB HACT. 3okpema,
1751 nokasHuka FIB-4 no nikyBanHs 3HaueHHss OR cTaHo-
o 0,408 (95% CI: 0,167—0,996, p = 0,049), 1o BKa3ye
Ha MiIBUILIEHHS PiBHSI HEIHBa3MBHOTO MapKepa (idbpo3sy rne-
YiHKM Ta 3pOCTaHHS PU3UKY IporpecyBaHHs mposBiB HACT
y nauieHTiB 3 LIJ12. [Ticist tpumicsiaHOTrO KypCy JIiKyBaHHSI
namnariicdao3unom (10 mr/mo0y) Ha T1i BMT minTBepmkxeHo
3HavyHe 3HKeHHs iHgekcy FIB-4 (OR = 0,083, 95% CI:
0,02—0,352, p=0,001), 1110 MOXE CBITUMTU MPO rernaToleH-
TPUYHUH IAXiT 10 HOpMaJti3allii TOKa3HUKIB BYTIJIEBOIHOIO
o0MmiHy. [TonioHMM ynHOM micns JikyBaHHs y 11 rpynu ocio

BimmoBinHO no BucHOBKIB 3XEI meuiHKy BUSIBICHO CYTTEBE
sumxkeHHs (OR = 0,002, 95% CI: 0,0—0,366, p = 0,019)
noka3HuKiB mkaau METAVIR, mo cBimunTh npo momin-
IIEHHS eJJaCTUYHOCTI MEeYiHKU Y MAaIliEHTIB, sIKi OTpUMYBa-
JIA YIOCKOHAJIEHW I TepaneBTUYHUI aJITOPUTM JIiIKYBaHHSI.
Iami mokasuuku, sk-otr APRI, HSI ta HEPAmet, Takox
MaJii TeHJEHIIII0 10 3HWXKEHHS Y IPYIi XBOPUX, SIKUM 10
BMT nonano 10 mMr/mo0y namariicio3uHy, ajae He BCi 3Mi-
HU OyJIM CTATUCTUYHO 3HAYMMUMHU (TabJI. 3).

OTpuMaHi pe3yJbTaTU MO3BOJISIOTH CTBEPIXYBATH,
10 OHOBJICHHSI aJTOPUTMY JIiIKyBaHHS i3 MOmaBaHHSIM
iH3KTI-2 no BMT oco6awm 3 1112 Ta HACI cnpusie edek-
TUBHOMY TOJIIIIIEHHIO (DYHKIIIOHAJILHOTO CTaHy TIeYiHKH,
3MEHIIIEHHIO MPOosIBiB (piOpo3y, ToMy mamariihio3uH CItif
BBakaTH IIperapaToM BUOOPY i3 ITO3UTUBHUMU METa00Iiu-
HUMM BJIACTUBOCTSIMU.

Ha puc. 1 ta 2 naBeneno nuHamiky ROC-kpuBux mia-
rHocTuuHuX MapkepiB HACT Ha TJ1i 3a11poroHOBaHUX aji-
TOPUTMiB JliKyBaHH# y nauieHTiB i3 LIJ12. Ananiz ROC-kpu-
BUX CBIIUMTb, 110 HAJIEXKHICTH 10 | rpymnu mamieHTiB, SKi Ha
11 BMT oTpuMmyBanu iHCyJiHOTepalito, aCoOLil0EThC i3

Ta6bnuys 3. PerpeciviHnvi aHania guHamiku n1abopartopHoO-iHCTPYMEHTallbHUX MapKepis hibpo3y neyviHku
B ocib i3 U2 ta HACIr

APE [o nikyBaHHs 0,701 (0,134-3,676) 0,674
Micna nikyBaHHs 0,074 (0,001-6,438) 0,253
FIB-4 o nikyBaHHs 0,408 (0,167—-0,996) 0,049
[Micna nikyBaHHs 0,083 (0,02-0,352) 0,001
HIS [o nikyBaHHS 1,045 (0,936-1,168) 0,434
MMicns nikyBaHHs 0,96 (0,851-1,084) 0,512
HEPAmet ,El.o J'IiKnyaHHﬂ 0,309 (0,025-3,76) 0,357
Micnsa nikyBaHHs 0,01 (0,0-0,003) < 0,001
METAVIR ,El.o J'IiKnyaHHﬂ 0,813 (0,393-1,681) 0,576
Micnsa nikyBaHHsA 0,002 (0,0-0,366) 0,019
1,0 r 10
74
0,8 0,8 1
206 2061
= =
B @
5 5
9 0,4 041
APRI APRI
— FIB-4 — FIB-4
— HEPAmet — HEPAmet
0.2 — Hsl 021 5 — Hsl
METAVIR, kMNa METAVIR, klMNa
— Reference Line / — Reference Line
0 i I I i 0k i i I I i
0,4 0,6 0,8 1,0 0 0,2 0,4 0,6 0,8 1,0
1-Specificity 1-Specificity

PucyHok 1. ROC-kpuBa nabopatopHo-
iHCTpYyMeHTanbHUX MapkepiB ¢i6po3y nediHku
y AocnigxXyBaHUX OCi6 A0 NiKyBaHHS

PucyHok 2. ROC-kpuBa anHaMiku riabopaTopHoO-
iHCTpYyMeHTanbHuXx MapKepis hi6po3y neviHkm
y BocnigxyBaHUX OCi6 nicns niKyBaHHS

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

Tom 20, N2 5, 2024



[ d

OpuriHaAbHI AoocAipXeHHs / Original Researches

Tabnunys 4. ROC-aHanis guHamiku n1abopaTopHO-iHCTPYMeHTalbHUX MapKepiB (hi6po3y nediHkn

B oci6 iz U2 ra HACIr
Moka3HuK AUC 95% CI P

APRI [o nikyBaHHs 0,482 0,332-0,633 0,817

MMicna nikyBaHHA 0,564 0,419-0,71 0,387
FIB-4 o nikyBaHHs 0,617 0,475-0,759 0,105

MMicnsa nikyBaHHA 0,765 0,643-0,887 < 0,001
HS| o nikyBaHHs 0,451 0,304-0,598 0,51

MMicnsa nikyBaHHA 0,512 0,364-0,661 0,872

o nikyBaHHs 0,587 0,44-0,734 0,245
HEPAmet - -

MMicnsa nikyBaHHA 0,828 0,712-0,943 < 0,001

o nikyBaHHs 0,561 0,414-0,709 0,417
METAVIR, kMNa - .

MMicna nikyBaHHA 0,996 0,986-1,005 < 0,001

BUIIMMM 3HAYCHHSIMHU TOCTiIKYyBaHUX noka3HuKiB (APRI,
FIB-4, HEPAmet, HIS, METAVIR) nopisHsiHo i3 11 rpy-
MO0 TOCIIKYBAaHUX XBOPUX, SIKUM JIOATKOBO MpU3HAYe-
Ho nanariidiao3uH 10 Mr/nody. 3okpema, A5 MOKa3HUKa
FIB-4 micna nikyBanHs rtoma mix kpusoio (AUC) craHo-
Buna 0,765 (95% CI: 0,643—0,887, p < 0,001), 1o cBimuuTh
PO XOPOIIY TUCKPUMiHAHTHY 31aTHICTh IIIOA0 PO3Pi3HEH-
HsI TPYH AOCJIIKYBaHUX 0Ci0 3a piBHEM LIbOTO MOKa3HUKA.
Amnasoriuno nokazHuk HEPAmet micis nikyBaHHSI MaB
AUC 0,828 (95% CI: 0,712—0,943, p < 0,001), 1110 TaKOX
BKa3ye Ha BUCOKY UYTJIMBICTb i cieMiuHiCTh 115 BiIMiH-
HOCTell MiX rpynamu. IlpakTuaHo igeanbHill TUCKPUMi-
Hanii BigrnosizaoTh BUCHOBKM 3XEI meuiHKu 3a MIKaIoi0
METAVIR (xITa) micist nikyBanHs, ockinibku AUC mocsirna
s3HayeHHs 0,996 (95% CI: 0,986—1,005, p < 0,001). Ixmi
noka3Huku, ssk-otr APRI ta HSI, Mmanu mMeHI BupaxeHi
BimminHocTi, Ta ix AUC He OyaIu CTaTUCTUIHO 3HAYYIIIMU
JIO Ta TICJISI TPUMICAYHOTO KypCY JIiIKYBaHHS.

Otxe, 3arajgom pesyiabTatu ROC-ananisy (tabi. 3,
puc. 1 ta 2) cBimuath, 1110 y nauieHTiB I rpynu, siki oTpu-
MYyBaJu JiKyBajabHUil Kommuieke BMT y noenHaHHi 3 iH-
cyJIiHOTeparlieo, MOPiBHSIHO i3 TOCTiIKyBAHUMU 0COOaMU
11 rpynu miaTBepAXKeHO acoliallilo Mixk BUILIMMM PiBHSIMU
nabopaTtopHoO-iHCTpyMeHTaabHuX MapKepiB HACT'.

Taxkum ynHoM, y mauieHTiB 3 LIJI2 ta HACT Tpumicsu-
HUI KypC KOMIUICKCHOI Tepallil y MoeaHaHHI i3 mamari-
(h103MHOM acCOIIIOETHCS i3 TEMATONPOTEKITIEIO Ta IHITUMU
MPOTHO3MOIUDIKYIOUMMHU e(heKTaMU.

O6roBopeHHs

3rigHo 3 MPUHIIUIIAMH JOKA30BOI MEIUNLIMHMI, OOTPYyH-
TOBAaHMMU BUCHOBKAaMU 0aratboX KJIiHIYHMX TOCIiIKEHb,
Cy4aCHUX KOHCEHCYCiB, HACTAHOB, peKOMEHIALlili, Jamna-
TihJIO3MH TATBEPAUB CBOIO e(PeKTUBHICTD, O€3MEKy HaBITh
B 0ci6 6e3 LI [15, 16]. Pe3yabTati HelloJaBHiX HAYKOBUX
POOIT CBiUaTh, 1110 JaNarIihI031H, OKPiM TTTIOKOLICHTPUY -
HUX, Kap/io-, He(POMPOTEKTOPHUX BIACTUBOCTEM, MOJII-
IIIy€ IIPOSIBY IEUYiHKOBOI, M SI30BO1 iHCYJIIHOPE3UCTEHTHO-
CTi, Ma€ TenaTONMpPOTEKTOPHI e(heKTH Ta 3MEHIIIYE O3HAKHU
Gibpo3y nevinku [17].

C. Hu et al. 3a pe3yibraTaMu MeTaaHasli3y YOTUPbOX
PaHIOMi30BaHUX KJIiHIYHUX JOCTiIKEeHb TOBEJIU e(heKTUB-
HICTB manariiIo3uHy II0I0 ITOKa3HUKIB BYTJIEBOJHOTIO

00MiHy (rmoKo3a KpoBi Hatie, HbA,c) Ta BiporigHe 3Hu-
JKeHHSI piBHS MEYiHKOBUX TpaHcaMiHas [18].

H. Tobita et al. [19] y 24-TrzkHEBOMY BiIKpUTOMY HEpaH-
JIOMi30BaHOMY OCJiI>KEHHI i3 BUKOPUCTAHHSIM Oiomcii Te-
yinku B oci0 i3 LIJ12 Ta HACT (n = 16) noBeaeHO MO3UTUBHUI
eext Ha MeTaboIiUHI KpUTepii Kypcy JIiKyBaHHS qararii-
(mosuHoM (5 Mr/mo0y) BHACTIAOK 3MEHILIEHHST BUPAXKEHOCTI
TMPOSIBIB iHCYTIHOPE3UCTEHTHOCTI, 3pOCTAHHST BMICTY a/IUIO-
HEKTHHY, BiporinHoro 3HuxkeHHs IMT, BiIcoTKOBOro BMicTy
XKupy B opratizmi (p < 0,01), a TaKoX CYTTEBOTO MOJIITIIICHHS
PiBHS TIEUiHKOBMX TpaHcaMiHa3, koyareny 1V, deputuHy.

IIpu nmopiBHAHHI pizHux mectu mojekya iH3KTI-2
(mara-, KkaHa-, emria-, irpa-, Too-, JJH03e0rTiI03UH) 3’51~
COBaHO LIiKaBMii (aKT, 110 TIILKY TUTPYBAHHS J03U Jara-
IJ1ihJI0O3UHY CIIPUSIE BipOTiTHOMY 3HMXKEHHIO MacH Tijia pu
TIOCSITHEHHI HOPMOTJIiKeMii BHACIiZOK TpUBajioi, Oe3reu-
HoI BTpaTu Kajopiii [20]. JoMiHyBaHHS IINX TaTOreHETUI-
HUX TEOPiil MOTpedy€e MOAAIbIIOr0 BUBYCHHSI 1OIaTKOBUX
IUIEMOTPOITHUX MeTabomiuHux BractuBocteit iH3KTI -2
moao (GyHKIIOHAJILHOTO cTaHy NediHku B oci6 i3 HACT.
Ha croronHi BiACyTHSI JOCTaTHS ToKa3oBa 0a3a IIOI0 Ie-
MaTOLEHTPUYHOTO TIiIXOLY Y HOpMaJli3allii TOKa3HUKIB BYT-
JIEBOIHOTO OOMiHY, He 3’sICOBaHi e(eKTUBHICTb, Oe3reKa
OIHOYACHOTO 3aCTOCYBaHHS MeT(POpMiHY i manariidro3nHy
y namienris i3 LIJI2 rta HACT [21].

BucHoBku

3rigHo 3 Teopi€lo 1IaHCIB iMOBIPHICTh YCYHEHHS ITPO-
rpecyBaHHs o3HaK (ioposy meuinku (FIB-4, HEPAmet,
METAVIR) B oci6 3 11J12 Ta HACT BHacigok 3acrocy-
BaHHs bBMT y xomb6iHaiii i3 gamariio3nHOM MOPiBHSIHO
3 KypcoM BMT y nmoeaHaHHi 3 iHCyJIiHOTepalli€o cTaHO-
BuTh st FIB-4: OR 0,083 (95% CI: 0,02—0,352, p < 0,001);
HEPAmet: OR 0,0 (95% CI: 0,0—0,003, p < 0,001);
METAVIR: OR 0,002 (95% CI: 0,0—0,366, p =0,019).

EdexkTuBHICTh 1O0OaTKOBOrO IIPU3HAYCHHS Jamarii-
(h103uHY NiaTBEpIXKYE renaToleHTPUYHUNA MiAXia oo
IOCSTHEHHSI KOMITeHCallii ByIJIEBOMIHOIO OOMiHY i3 HOpMa-
nizariero mapkepiB ¢ioposy (HEPAmet: AUC 0,828 (95%
CI: 0,712—0,943, p < 0,001); FIB-4: AUC 0,765 (95% CI:
0,643—0,887, p < 0,001)) Ta BiporimHUM 3HMXEHHSIM T10-
kasHukiB mkaat METAVIR (AUC 0,996 (95% CI: 0,986—
1,005, p < 0,001)) 3rigxo 3 BucHoBKamu 3XEI meuinku.
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skl

IIpoBeneHe mOCIimKEeHHS CBIMUNTD PO e(heKTUBHY Te-
MaTONPOTEKILiI0 i JocsarHeHHS KoMmeHcauii LI/12 B ocio
i3 HACT npu xommiekcHoMy 12-THKHEBOMY JIiKyBaHHi
npenaparamu BMT (merdopmin 2000 Mr/no0y; anbda-i-
moesa kuciora 600 mr/mo6y; posyBacratud 10 Mr/mo0y)
y NMoeaHaHHi i3 ganariiguoszurom (10 Mr/noody).

bes cymHiBY, oTpuMaHi pe3yabTaTh J0CTiIKEHHS PO3-
IIKUPIOIOTh KJIiHIYHI MEePCIIeKTUBY BYaCHOTO JOJaBaHHS
iH3KTTI-2, 30kpema mamnarnicio3suHy, 10 aJlrOpUTMy
JIIKyBaHHS 3 METOI0 Oe3meuyHOol HopMaJi3allii MoKa3Hu-
KiB BYIJIEBOJHOTO OOMiHY Ta 3 ypaxyBaHHSIM IeTlaToIpo-
TEKTOPHUX MEXaHi3MiB MPOrHOo30MoaAM(DiKyl0uoi Tepamii
B oci6 i3 HACT. IMopanbiui qociimkeHHs y LIbOMY Harmpsi-
Mi MAaTUMYTh BaXKJIMB€ 3HAUE€HHS y KJIiHIYHIM mpakTHILi
SIK TIPY KOHCYJIbTYBaHHI TAIIEHTIB 3 BUCOKUM PU3UKOM
HACT, Tak i mpm iHAMBiyaji3amii iJTbOBUX MOKA3HUKIB
TIiKeMmii.

KonduikT intepeciB. ABTOpU 3asIBJISIIOTH ITPO BiZICYTHICTh
KOHITIKTY iHTepeciB Ta BlIacHOI (DiHaHCOBOI 3alliKaBIeHO-
CTi IIPpM MiATOTOBII JaHOI CTATTi.

Indopmauis npo pinancyBanns. Pobora € ckiamnoBoio
yactuHoto HJIP IBaHo-®DpaHKiBCHKOTO HallioOHAJIbHO-
ro MeIWYHOTO YHiBEpCUTETYy; HOMEp IepxKpeecTpallil
0120U105103.

Buecok aBropis. [Iporac H.M. — KoHuemnuist i au3aiiH
IOCJiIKeHHsI, 30ip Ta aHaIi3 JaHUX, CTATUCTUYHMIT aHaJli3,
HanucaHHs cTtarTi; Kocriupka 1.0. — pegaryBaHHSI, Kpu-
TUYHUN OTJISI, OCTATOUHE 3aTBEPIKEHHS cTaTTi; bemiH-
cbkrii M.B. — aHani3 gaHuX, CTATUCTUYHMIA aHaTi3, Mil-
TOTOBKa JIiTepaTypHUX IKepesl, KOPEKIlis TeKCTY.
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Hepatocentric approach to achieving compensation of diabetes mellitus
in people with non-alcoholic steatohepatitis

Abstract. Background. Non-alcoholic steatohepatitis (NASH) in
individuals with type 2 diabetes mellitus (T2DM) is considered a
comorbid condition with an unfavorable prognosis and a signifi-
cant economic burden on the global healthcare system. Despite
patient-centered treatment goals and the coordinated efforts of a
multidisciplinary team of physicians, a significant proportion of
patients fail to achieve glycemic control, indicating the complex and
multifactorial pathogenesis of T2DM. Achieving glycemic targets
with a hepatocentric approach should be considered an alternative
way to improve the treatment algorithm for patients with T2DM and
NASH. The purpose of the study was to evaluate the hepatoprotec-
tive effect of dapagliflozin on achieving glycemic control in individ-
uals with T2DM and NASH. Materials and methods. Sixty patients
with T2DM and NASH were examined and divided into two groups
based on antidiabetic therapy: group I (n = 30) received basic medi-
cal therapy (BMT) which included metformin (2000 mg/day), al-
pha-lipoic acid (600 mg/day), and rosuvastatin (10 mg/day) in com-
bination with insulin therapy; group II (n = 30) received BMT in
combination with dapaglifiozin at a daily dose of 10 mg. All patients
underwent comprehensive laboratory tests, including calculations of
non-invasive screening biomarkers (HEPAmet fibrosis score) and
liver fibrosis severity (Fibrosis-4 index, FIB-4), as well as clinical

and instrumental diagnostics using liver shear wave elastography
(METAVIR, kPa). The study period lasted 12 weeks. Results. After
3 months of treatment, group I showed a tendency toward norma-
lization of glycemic control parameters, while the level of glycated
hemoglobin significantly decreased (A —22.92 %, p < 0.001) in group
11. Throughout the study period, no episodes of hypoglycemia or
adverse events were reported. The effectiveness of the additional
administration of dapagliflozin supports the hepatocentric approach
to achieving glycemic control with normalization of fibrosis markers
(HEPAmet: AUC 0.828 (95% CI: 0.712—0.943, p < 0.001); FIB-4:
AUC 0.765 (95% CI: 0.643—0.887, p < 0.001)) and a significant
reduction of METAVIR scores (AUC 0.996 (95% CI: 0.986—1.005,
p < 0.001)) according to liver shear wave elastography. Conclusions.
The study results indicate that administration of dapagliflozin at a
dose of 10 mg/day with BMT effectively impacts glycemic control
and activates additional hepatoprotective mechanisms in patients
with T2DM and NASH. A hepatocentric approach to the safe and
effective management of T2DM in individuals with NASH is jus-
tified by the timely use of an updated treatment algorithm with an
emphasis on sodium-glucose cotransporter 2 inhibitors.
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EHAOTEAIQABHO AUCPYHKLIA Y NALIEHTIB
3 PisHUMUN GEeHOTUNAMU OXKUPIHHS

Pe3stomMe. AkTyanbHicTb. OXUPIHHS € MPOrpecyrHoo npobemoro cycrinbctaa. CTyriHb Kap[ioBaCKYJIspHOro
PUBUKY 1PU OXUPIHHI 3aT1EXUTL Bif PO3IOAITY XUPOBOI TKAHWHW, & TAaKOX Bif] QYyHKLii eHAOTEit0, OCKI/IbKn came
eHpgoTenianbHa ANCQYHKLIS € OFHIENO 3 NepLUnX TAHOK 3aryCKy PO3BUTKY CepLeBO-CyanHHUX 3axaoproBaHb. Mera.
BuaHaqntv (oyHKUiOHaNbHWY CTaH eHAOTENI0 y NaLlieHTIB 3 Pi3HUMu cheHoTunamu oxupiHHs. MaTtepianu Ta meto-
An. Npotsrom 2019-2021 pp. 6y510 o6¢cTexeHo 88 ocib (4onosikis — 25, xiHok — 63). CepeaHili Bik 06CTEXEHOI
rpynu ctaHoBus 37,42 + 11,77 poKy. B ycix nayieHTiB 36upasan aHaMHe3 3 MeTO BU3HAYeHHSI (hakTopiB pUsNKy
cepueBo-cyanHHoI natosorii. BuaHayanu piBeHb agunounTOKIHIB (TeNTuHy Ta agunoHeKTUHy) Ta rpo3aanasbHux
ymTokiHis (I/1-6, I/1-8, I/1-17) kpoBi Ha Gioximid4Homy aHanizaTtopi AU-480 (BeckmanCoulter, Inc., CLUA). CtatuctunyHy
06pO6KY pe3ynbTaTiB npoBefeHo 3a rnaketom Statistica 7 (Stat Soft, CLLIA). Pesynbtatn. Y pesynbtati 4OCTi-
[PKEHHS1 PIBEHb NIENTUHY Mpu YCiX (heHOTUNax OXUPIHHSA 6yB BULLIV Bif peqhepeHTHUX 3Ha4eHb HabopiB peaKTuBIB.
BigrnosigHo piBeHb aaunoHeKTUHY 3 MporpecyBaHHsIM BicLepasibHOro OXUPIHHA 6yB MakcuMarsibHO HabIMKeHUI
[0 HVKHIX NOKa3HWKIB pegepeHTHUX HOpM. Byro BusHa4eHo, LYo IJ1-17 — TpurepHuvi iHTeprievikii, Skuvi 3arnyctuB
3anasibHy peakyito B yCix 06CTeXeHUX nayieHTIB. I/1-17 npocTumysnoBaB akTUBHICTb npo3anasibHnX UMTOKIHIB I/1-8,
IJ1-6. HaviByLya akTMBHICTb UNTOKIHIB Oyna 3aghikcoBaHa rpu HassBHOMY BicLepasibHOMY OXUPIHHI 6e3 MeTaboriiy-
Hux nopytieHs (O-Ill): IJ1-6 — 3,28 + 1,52 nr/mn, IJ1-8 — 96,55 + 20,30 nir/mn. 3a paxyHoK akTusauii 3anasibHoi
peakuii NO-cuHTasa cekpeTyeTbCsl B CTaHi (hyHKUIOHAIbHOroO HanpyXXeHHsi, TOMy ii piBeHb € BULLMM y NaLjieHTIB
31l 1V peHOTMRAMM, 3 HACOM MOXHA OYiKYBAaTH, LO ii aKTUBHICTL PI3KO Braje, YM CripOBOKYE PeMOAeTIOBaHHSI
eHpotenito. BUCHOBKW. [aLieHTy 3 pi3HUMu heHoTunamm MaroTb CXUIIbHICTb [O eHAOTenianbHOI AnceyHKUII.
BicuyeparsibHe OXWUPIHHSI € OCHOBHVM MPEANKTOPOM MOLAIbLLIONO PO3BUTKY IHCYIHOPE3NCTEHTHOCTI, KapgiomeTa-
6071i4HNX MOPYLLIEHb, NPO Lo cBigdYaTh nigBuLyeHHs piBHs NO-cuHTasu, I/1-17, I/1-8, nentuHy.

KntoyoBi cnoBa: oxupiHHs; MeTabosnidHui CUHAPOM,; eHROTENIV; iHCYNIHOPE3UCTEHTHICTb, KapRioMeTaboslivyHi
MOPYLUEHHS

Bctyn

OXUpiHHS SIK MOJireHHEe 3aXBOPIOBAHHS € MPOIpecy-
09010 TIPo0JIeMOIO cycTiibeTBa [ 1]. BrimuBy HammmkoBoi
Baru Ha 3J0POB’S JIIOAWHU TTPUCBSTYCHI YMCIICHHI BITUU3HSHI
11 3aKOpHOHHI TOCIIKEHHsI OCTaHHIX IeCATUPIY, SIKi CBim-
yaTb Mpo Te, 110 OXUPIHHS € CAMOCTIHHUM, HE3aJIeKHUM
(aKTOpOM PU3UKY CeplieBO-CyIUMHHMX 3axBopioBaHb (CC3)
3 BUCOKOIO cMepTHicTIo [2]. CTyniHb KapioBacKyJIsSIpHOTO
PU3UKY IIPU OKMPiHHI 3aJI€XXUTh Bill pO3MOALTY XHUPOBOI
TKaHWHM, a TAKOX Bil (DYHKIIii €HIOTEIi10, OCKUIBKI came
eHnoreniaabHa nucdyHkuis (EII) € ogHiero 3 mepiimx Jia-
HOK 3amycky po3Butky CC3 [3].

HaykoBo o0rpyHTOBaHO, 10 eHIOTeiajibHa (GYHK-
11is1 € HAaBaXKJIMBIIIUM KOMIIOHEHTOM 3a0e3IeUeHHSs Cy-
JUHHOTO TOMEOCTa3y, 1110 T03BOJISIE KOHTPOIIOBATA CTaH
CyIMH i 3a0€3MeYnTH KPOBOITOCTaYaHHS OpTraHiB 5K Yy (i-
3i0JIOTIYHMX, TaK i y HATOJOTIYHMX YMOBax [4]. Po3yminHsa
o0’ennyrouoi poi EJl Ta oXXupiHHS D03BOJISIE, MO-TIEpIIIE,
MPOTHO3YBATHU PO3BUTOK CEPHO3ZHMX COLIIATBLHO 3HAYYIIIMX
xBopo0, siK-0T CC3, sIKi 10 ChOTOIHI 3aIUIIAI0TLCS OMHIEIO
3 HaUTOJIOBHILIMX IPUYMH CMEPTHOCTI.

LIe 30BciM HemaBHO BBaXKAJIOCS, IO €AMHOIO (DYHKIIIEIO
KMPOBOI TKAHWHM € MAaCUBHUU 3amac HaIIUIIKy €Heprii
y BUIJISIAI TpUrIinepuaiB. OmHaK JOCTIIKEHHSIMU OCTaHHIX
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NECSITUITh BUSIBJICHO, 110 aAUTIOLMTH MIPOAYKYIOTh i ce-
KPETYIOTh Pi3Hi Oi0aKTUBHI cyOCTaHIlil, Ha3BaHi aAUITOL-
TOKiHaMM a00 agumoKiHaMu, 30KpeMa pOoCTOBi (pakTopu,
LIUTOKiIHU Ta pakTOpu KoMmruieMeHTy. [IpeacTaBHuKaMu
aIUMOILIMTOKIHIB, CrieNu(piYHUX IJIsI XHUPOBOI TKAHUHMU,
€ QJIUTIOHEeKTHH i JIeNTUH [5].

JlenTvH CUHTE3YETHCS XKUPOBUMU KIIITUHAMU, 3HUXKYE
amneTuT i BIIITOBIMHO KiJIbKiCTh CITOXXMBAHOI 13Ki, BIUTMBAIOYN
Ha pelienTopu rinoraiamyca. B ymoBax oxxupinHs ¢iziono-
TiyHi e(eKTu JIENTUHY He MPOSBIISIOTLCS, 110 TTOB’SI3aHO
3 PO3BUTKOM JIETITUHOPE3UCTEHTHOCTI, sIKa, TOMPU TIif-
BUILIEHUI piBeHb JICNTUHY, CIIPUSIE MOAATIbIIOMY HabOpy
Macu Tija. Kpim peryssiiii eHepreTuuHoro 6ajiaHey, JenTuH
MOXe€ aKTUBYBATH IMpo3anaibHi KIITUHU, TAKUM YNHOM
CIIpUsIE PO3BUTKY 3allaibHOI peakiii. Bcranosiaeno, mo
JIETITUH CIPUSIE YPaXKEHHIO OpraHiB-MillleHe# y MalieHTiB
3 apTepiajbHOIO TillepTeH3i€10: 301IbIIeHHSI KOHIIEHTpaLlil
JISIITUHY Y TTALIIEHTIB 3 OKUPiHHSIM aCOLIIOETHCS 31 CXUITbHI-
CTIO /10 PO3BUTKY iH(apKTy MioKapaa Ta iHCYJIbTY, He3aJIexX-
HO BiJl OCHOBHUX KapIioBacKyJSIpHUX (HaKTOPiB PU3UKY;
MPpY HAJUTMILIKY JIENTUHY MOCUTIOEThCS TinepTpodist J1iBOro
IIJTYHOYKA, 30UIBIITYETHCS BiICOTOK BUHUKHEHHST pEeTUHO-
Ta Hedpomnatii [6].

AIVUMNOHEKTUH € MOIYJISITOPOM JIiMiTHOIO METa00JIi3My
i CUCTeMHOTO 3amnajeHHs, Ma€ aHTUATePOTeHHI BIaCTUBO-
cti. Moro ¢yHKList cripsiMoBaHa Ha 3HMXEHHs TTiKeMii Ta
BHYTPIITHBOKJIITUHHOTO piBHS Tpuriainepunis. Lli epextn
00YMOBJIIOIOTH MMiABUILIEHY YyTIMBICTh TKAHWH [10 iHCYJIiHY.
IIpu oxupiHHI ceKpellis aguMmoOHEeKTUHY 3HUKYEThCS, 110
BUKJIMKAE iHCYyNiHOpe3ucTeHTHICTh (IP) Ta 3amyckae po3Bu-
TOK 3aIlaJIbHOI peakilii — cTuMyJisiito npoaykiii IJI-17 ta
3ananbHuX nuTokiHiB (IJ1-6, 1J1-8, ®HII-a). Takum unHOM
3aIlyCKA€EThCs 3aMaIbHUI TIpoliec B OCTpiBLIsIX JlaHrepraH-
ca, 1110 B MOAAJTBIIIOMY TTPU3BOAUTH 10 PO3BUTKY KJIIHIYHOTO
NeOIOTY IYKPOBOTO AiadeTy 2-T0 TUITY SIK OJHOTO 3 TIPOBiI-
HHUX KOMITOHEHTiB MeTabomiuHoro cunapomy (MC) [7].

[Tpu MC came akymyJsliss iHTpaabgoMiHaJILHOTI'O
BiClIepaJIbHOIO XKUPY BiAirpa€e KJIOYOBY POJIb Y PO3BUTKY
Pi3HUX METAa0OMIYHUX i IUPKYISATOPHUX PO3JaLiB yepe3
MOPYILIEHHS PeryJsilii afiuMoUUTOKIHIiB. YHACTiI0K He-
MPaBUILHOTO XapuyBaHHS BUHUKAE HAIMipHE TiIBUILICH-
HsI LIMPKYJIIOIOYMX JdilliiB, a 1e, y CBOIO Yepry, 3aIlyCKae
MeXaHi3MMU JIIiTHOI TOKCUYHOCTI, cepel IKMX OKMCHIO-
BaJIbHUI CTpecC, 3amajeHHs, MiTOXOHIpiaabHa TUCHYHK-
11is1, MiABUIIEHHS MPOTHU3anaJbHUX LIUTOKIHIB, 3BYXKEHHS
cynuH, o € npuramanHum s EJ1. BpaxoBytouw 1ii JaHK1
naToreHe3sy, OXXHUPiHHS € XPOHIYHMUM 3aMaJbHUM CTaHOM,
SIKAM TIPOBOKYE MMCPETYJISILil0 BaCKYJISPHOTO TOMEOCTa3y
Ta MPU3BOJUTH A0 MOPYLIEHHS Ba3oAuIaTalliiftHOl (DyHKIIiT
eHnorenimwo [8, 9].

MeTaboJiuHi MopylIeHHs, 1110 BUHUKAIOTh Y JIIO/ICH
3 OXHUPiHHSAM, IPU3BOASATH 10 3HMKEHHS 01010CTYITHOCTI
okcunay azoty (NO), BaxJiBa poJib SIKOTO IOJISITA€ Y TOMY,
1110 BiH € BATOMUM Ba30[MJIaTaTOPOM, MPOTE Pa30M 3 LIUM
3/1iIICHIOE aHTUATPETaHTHY, MPOTU3TOPTAJIbHY, AHTUIIPO-
nmipepatuBHY Hiro. OKcHI a30Ty NPOAYKYETHCSI €HIOTEi-
OLIMTaMM Y IBOX pexkrnmMax: 0a3ajibHa CeKpellis MiATpUMY€E
TOHYC CyJIMH Yy CIOKOI Ta 3a0e31evuye Heaare3uBHICTb €H-
IOTeJ1i10 10 GOpMEeHMX eJIeMEHTIiB KpPOoBi. ¥ cTaHi (hyHKITi-
OHAJIbHOTO HAIPYXEHHS, y BUIaJKaX TMHAMIUHOIO Ha-

MPYXKeHHS M’I30BUX €JIEMEHTIB CyIWH, 3HUKEHOTO BMICTY
KHUCHIO B TKAHWHAX BiI0OYBAETHCS CTUMYJIbOBAaHA CEKPeLlist
OKCHJIy a30Ty, CIIpSIMOBaHA Ha MiITPUMKY TOHYCY CYIUH
B ymoBax ctpecy [10]. BazonporekropHuii eheKT oKCumLy
a30Ty IOSICHIOEThCS OJIOKYBaHHSIM OKHMCHEHHS JIIIIOMpPO-
TeiHiB HU3bKOI IIiITbHOCTI, 1110 CTa01J1i3y€e BxXe HasIBHi aTe-
POCKJIEPOTUYHI OJISIIKKY Ta 3arobirae mosBi HoBux [11].
CamMe ToMy IPOTSITOM OCTaHHIX POKIB yBary JOCIiIHUKIB
OyJ10 CKOHIICHTPOBAHO Ha BUBYEHHI (hyHKIIil eHI0TeJIit0
CYIVH, 110 € 00OB’I3KOBUM KOMIIOHEHTOM y MaTOTeHe3i
Bcix CC3, 3amajnpHUX peakiliif, OXXUPiHHS, IIYKPOBOTO
niaGery.

MeTta: BU3HAUUTU (DYHKIIOHAJIIBHUI CTaH €HIOTEi10
y MalLli€HTIB 3 Pi3HUMU (PEHOTUIIAMU OKUPiHHS.

Martepiaau Ta metoaun

IMporsirom 2019—2021 pp. 6yno obcrexeHo 88 ocid
(25 yonogikiB, 63 xiHku). CepemaHiii Bik 00CTeXXeHOT rpy-
nu ctaHoBuB 37,42 £ 11,77 poky. B ycix naiieHTiB 301-
pajJu aHaMHe3 3 METOI0 BU3HAYeHHS (haKTOPiB PU3UKY
CepleBO-CYAUHHOI MATOJIOTIi 3a TOMOMOTOI0 KaJlbKYyJIsI-
topa SCORE2 ta QRISK3. Kanskynsarop SCORE2 po3-
poGieHMiA 1JTsT 3a6e3MeYeHHsI TOYHOTO MPOTHO3YBaHHSI
10-piuHOTO PU3UKY (haTaJbHUX CEPLIEBO-CYTUHHUX I10-
NIl y 3arajibHiil Toryssiiii HacejaeHHst €Bponu. Po3po6-
ka SCORE?2 6a3yerbcst Ha pedyibTaTax 12 éBponeichbKUxX
KOTOPTHUX HOCHIIKEHb, 3 ypaxyBaHHAM JaHUX TTOHAJ
200 Tuc. mamieHTiB. Po3paxyHOK ceplieBO-CyIMHHUX PU-
3ukiB (CCP) 3a 1i€1o mIKaa00-KaIbKYISITOPOM IIPOBO-
IATh IS TanieHTiB Bikom 40—65 pokis, mist oci6 no 40
poxkiB 3a nonomorow SCORE2 po3paxoByioTh BiTHOCHUI
CCP [12]. Ipote € nani, mo SCORE2 Henoo1iHIOE pU3UK
po3Butky CC3 cepe Mami€HTIB 3 OXUPIHHIM, OCKIJIBKU
He BpaxoBaHi aHTpornoMeTpu4Hi mokasHuku. QRISK3 —
Mo GiKOBaHUI KaJIbKYJISITOP, IKWi1 BpaXOBY€E HAasIBHICTh
ABTOIMYHHOTO CHCTEMHOTO 3aIaJieHHsI, TTPUIiOM TJIIOKO-
KOPTUKOIiB, aHTPOMIOMETPUYHI MOKa3HUKU. Ha choron-
Hi KanpKyasgTop QRISK3 He mae aHanoriB cepen iHIIMX
KaJIbKYJISITOPiB TTPOrHO3yBaHHS 10-piuHOTO pU3UKY cep-
LIeBO-CYAMHHUX moxiit [13].

Busnauany piBeHb aqUITOLIMTOKIHIB (JISITUHY Ta aaUIIO-
HEKTHHY) Ta Ipo3anajibHuX muTokiHiB (1J1-6, 1J1-8, 1J1-17)
KpoBi Ha OioximiuHoMy aHanizatopi AU-480 (Beckman-
Coulter, Inc., CIIA). Ouinky pe3yJabTaTiB 00CTeXEHUX
MPOBOAWJIN MIPU MOPiBHSIHHI 3 pedepeHTHUMU 3HAYSHHSIMU
Ha0OPiB peakTUBIB i KOHTPOJIbHUMU TPYIIaMU MIPAKTUYHO
3I0POBUX OCI0 3TiIHO 3 JTAaHUMU JIITepaTypHUX Jkepel [14],
OCKUIBKM 00CTeXXeHi HaMu ocodu 3 peHOTUIIOM | po3risma-
JIKCS SIK KOHTPOJIbHA Tpyria (Tab. 1).

CratuctuHy 00pOOKY pe3y/abTaTiB IPOBEICHO 3a ITaKe-
ToMm Statistica 7 (Stat Soft, CILIA). [1nst HanaHHS pe3y/IbTaTiB
BUMIipIOBaHHS KiJIbKiCHUX IMOKAa3HUKIB pO3paxoByBaIU iX
cepeaHe apubMeTUIHE 3HAYEHHSI Ta CTAaHIAPTHI BiIXM-
neHHs (M £ SD). B ycix Bunankax BiporiTHUMU BBaxKajau
BimMiHHOCTI Tipu piBHi P < 0,05.

3ajeXXHO BiJl aHTPOITOMETPUYHUX Ta METa0OJIYHUX TT0-
Ka3HMKIB yCi IalieHTu Oyau po3MmoaijeHi Ha 4 TpyIu 3a
benorumamu oxupinus: perorun I (O-1) — meTaboniaHo
3[0pOBE OXUPIHHS IMPU HOpMabHii Maci Tina, peHorumn 11
(D-II) — mMeTaboJIIUHO HE3A0POBE OXKUPIHHS MPU HOP-

Tom 20, N2 5, 2024

www.mif-ua.com, https://iej.zaslavsky.com.ua 53


http://www.mif-ua.com
https://iej.zaslavsky.com.ua

OpwuriHaAbHi AoocAipXeHHs / Original Researches

Ta6nuys 1. PeghepeHTHi HOpMU MOKa3HUKIB Ta pe3ynibTaTu rpynu KOHTPOJIIO

e "pyma koxmpono
JenTuH, Hr/Mn 3,7-11 1 6,93 = 0,95
AOVMNOHEKTUH, MKI/MJT 3,4-19,5 16,94 + 3,11
NO, Hr/n - 512,0 + 92,8
IL-6, nr/mn 0-7,8 2,24 + 0,56
IL-8, nr/mn 0-62,5 3,51 +£1,19
IL-17, nr/mn 0-1,4 0,47 + 0,31

MaibHii Maci Tina, ¢penorur I11 (D-111) — MeraboniuHo
3nopoBe oxkupiHHs i penorun IV (O-1V) — mertabdboiiuHo
HE3710pOBE OXXUPiHHS.

[Tpu mpoBeleHHi cCTaTUYHOT OOPOOKM pe3yabTaTiB HE
OyJio 3aikcoBaHO BipOTiaAHOI pi3HUIII MTOKA3HUKIB Y KJTi-
HiuHii1 rpy1i Ta rpyni KoHTposto 3a ctarTtio (P > 0,05), Tomy
y pO3paxyHKax BUKOPUCTOBYBAJIU CEPEAHIl MOKA3HUK.

Manientn rpynu ®-1 mamu IMT no 30 kr/m?Ta He MaIu
3MiH ByrieBogHoro oomMiny (BO) i ninmigHoro oominy (JIO).
B oci6 rpynu ®-11 npu IMT go 30 kr/m? BindHavaaucs
novatkosi 3MiHK BO i JIO. VY nauientiB rpynu ®-I11 Ha-
BiTh Ipu HasiBHOMY oxupiHHi (IMT > 30 kr/m?) He OyJ0
MeTaboJIiYHUX TTOPYIIEHb, TOMi SIK yCi 00CTeXXeHi B Tpyri
®-1V manu oxupinng i nopymenHs BO i JIO. JletanbHa
XapaKTepUCTUKA MALIIEHTIB KOXXHOTIO (DEHOTUITY OXKUPIHHS
HaBezeHa Huxxye [15].

PesyAbTaTU

B obcTtexxeHux nmaiieHTiB 3 pisHUMU (PEHOTUIIAMU 0K~
piHHS OYJIO TOCTIIKEeHO aKTUBHICTh aIUIIOIUTIB KUPOBOI
TKaHUHMU.

PiBeHb nenTuHy npu ycix ¢peHOTUNAX OXMPIiHHSI OyB
BUILMI Bif pepepeHTHUX 3HaUYeHb HAOOpPiB PEaKkTUBIB Ta
MOKA3HUKIB KOHTPOJBHOI Ipymnu. AK IoKa3aay Halli 10-
CJIIIDKEHHSI, PiBEHb JICTITUHY 3pOCTaB MiX TpyIaMu 3 OXKU-
PiHHSIM i HAJUTMIIIKOBOIO MAacoOI0 Tijla He3aJIeXHO Bil MeTa-
0OJIIYHUX 3MiH, XO4a BipOTiTHUX BiIXWJIEHb MKk HUIMU HE
BcTaHOBJIeHO. [lopiBHIOIOUM KOXEH (DEHOTUI OXUPiHHS
3 IPYIIOI0 KOHTPOJIIO 32 PiBHEM JIENITUHY, OyJ10 3ahiKCOBaHO
BiporinHy pi3HuII0 moka3Hukis, P < 0,05.

PiBeHb agUITIOHEKTUHY 3 TIPOTPECYBaHHSIM Bicliepasib-
HOI'0 OXHWPiHHS OyB MaKCUMaJIbHO HAOJVKEHUN 10 ce-
peaHboro pedepeHTHOro 3HauYeHHs: 9,88 = 3,06 MKr/ma
y mauieHTiB ®-1 Ta 8,47 £ 3,76 mkr/min y nauieHtis O-1V,
BipOTiTHOI pi3HUIII MOKA3HUKIB MixX (peHOTUIIaMU He OYJI0
BusiBiieHO, P < 0,05. ITpu nopiBHSHHI 3 IpyMno0 KOHTPOJIIO
CTaTUCTUYHO BipOTiHA Pi3HULIS PiBHIB aIUTIOHEKTUHY Oys1a
y nauientip ®-11, ®-111, ®-1V (tabax. 2).

IIpu npoBeneHHi KOpeasauiiiHOro aHaji3y MiX MoKa3-
HUKaMM JIETITUHY Ta aTUTTOHEKTUHY B TPYyIax 00CTEXKEHMX
BiZICYTHI KopeJsiiiiiHi 38’s13ku (r = —0,05).

IP B ycix maui€eHTiB 3 BicliepaJIbLHUM OKUPiHHSIM 3aIly-
CKa€e pO3BUTOK 3arajbHOi peakilii. TpurepHuM iHTepieii-
KiHOM BBaxkaeTbes 1J1-17, axkuii miaBuILeHUN y Mali€eHTiB
3 yciMa peHoTuramu oxupinns. [1okasnuk 1JI-17 O6yB Bipo-
rigHo BuiKM y nauieHTiB @-I11 nopiBHsiHoO 3 -1, P < 0,05.
ITokazuuku 1JI-17 koxHOI (heHOTUIIOBOI I'pyIIy MaJIi BCTa-
HOBJIEHY BipOTiZHY Pi3HUIIIO 3 IPyIIoI0 KOHTpoJo, P < 0,05.

PiBenn 1J1-17 akTuBye sinepHuUii (pakTop HEKPO3Y ITyXJIH-
HHU, KW iHAYKY€E eKCTpecito 3anmaaTbHuX UToKiHiB 1J1-6 Ta
1JI-8, akTuBYylOUM pO3BUTOK 3arajieHHs1. HaiiBuila akTuB-
HICTh IMTOKIHIB OyJa 3adikcoBaHa IIpy HassBHOMY Biclie-
pajibHOMY OXUMpiHHI 6e3 MeTaboniyHux nopyuieHs (P-111):
JI-6 — 3,28 + 1,52 nir/mu, 1JI-8 — 96,55 + 20,30 nir/mut.
[Tokaznuku 1JI-6 KpoBi B ycix 00CTEXEHNX rpyITax repedysa-
JIA B MexXax pedepeHTHUX 3HaueHb 0—7,8 1r/mu1, BiporimHoi
PIi3HMUIII 3 TPYITO0 KOHTPOJIIO He OyJ10 BCTaHOBJIEHO, P > (,05.

BinzHnavaeTbcsl HaliBUILIMIA pedhepeHTHO-HOPMaTbHUM
piBeHs 1J1-6 y rpyni ®-111, sikuit BiporigHO Bigpi3HIBCS Bif
nokazHukiB ®-1, P < 0,05. Pisens 1JI-8 kpoBi BuiilioB 3a

Tabnunys 2. NMoka3HUKN ¢hYHKLii XNPOBOI TKAHUHU B OCi6 3 Pi3HUMUN ¢heHOTUNMaMU OXKUPIHHS

MNMoka3Huk ®-1 (n =23) ®-ll (n =21) ®-lll (n = 22) P-IV (n = 22)
NenTuH, Hr/Mn 13,20 + 4,23 13,29 + 4,33 14,79 + 4,43 16,69 + 4,02
AOWUNOHEKTUH, MKI/Mn 9,88 + 3,06 10,95 £ 5,54 8,75 = 3,64 8,47 = 3,76

lMpumitka: He 6yn10 BUSBNIEHO BiporigHoi pisHULi NOpiBHAHO 3 BignoBigHUMM rpynamvu nayieHTiB ®-1, ®-ll, @-l,

®-IV (p > 0,05).

Tabnuys 3. lNoka3HUKu ctaHy eHAoOTeNianbHOI PYHKUIi B OCi6 3 pi3HUMU heHOTUnammn OXUPIHHS

Moka3Huk ®-I (n =23) ®@-ll (n = 21) ®d-1ll (n = 22) ®d-1V (n = 22)
NO, Hr/n 323,73 £ 99,24 405,23 + 145,68 428,01 + 246,89 555,68 + 210,62+
IL-6, nr/mn 0,94 + 0,39 1,30 £ 0,72 3,28 + 1,52* 1,99 £ 0,22
IL-8, nr/mn 31,1 +7,67 29,57 + 10,80 96,55 + 20,30 21,35 + 12,21
IL-17, nr/mn 2,09 +1,15 2,92 + 1,01 3,09 + 0,47+ 3,55 + 2,51

lMpumitka: BiporigHa pisHnus (p < 0,05) nopisHsiHo 3 BignosigHumy rpynamm ®-I (*), @-II (*) i @-III (*).
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Ta6bnuys 4. Pu3snku cepLeBo-CyANHHUX 3axXBOpPIoBaHb 3a KanbKkynsatopamu SCORE2 ta QRISK3, %

Kanbkynsitop ®-1 (n =23) ®-ll (n = 21) ®-lll (n = 22) ®d-1V (n = 22)
SCORE2 3,21 + 0,08 6,47 + 1,36* 4,13 + 0,71 8,20 + 0,65**
QRISK3 4,12+ 0,33 10,87 £ 0,21* 8,94 + 0,54¢ 18,10 + 0,76

Tpumitka: BiporigHa pisHnys (p < 0,05) nopisHsiHo 3 BignoBigHUMY rpynamu ®-1 (*), @-I1 (*) i ®-1I (*).

MexXi pedpepeHTHMX TToka3HUKiB y rpymi @-111 i BiporinHo
BiapizHgaBcsa mixk @-111 i O-1, O-11, O-1V. [Ipu nopis-
HSTHHI 3 KOHTPOJIbHOIO TpyTioto 3a pieHeM 1JI-8 y mattieHTiB
KOXXHOTO (PEHOTUITY OXMPiHHS OyJIO BUSIBJIEHO BipOTiTHY
pizHuIo nokasHukis, P < 0,05. Pisens NO-cuHTa3u dikcy-
BaJIi He3HAYHO MiaBuieHUM y rpynax d-1 ta ®-11 i 3HayHO
puiuM y rpynax @-111 i ®-1V, nopiBHIO10UM 3 TOKA3HUKOM
rpynu KoHTtpoato (512,0 = 92,8 ur/n). [Ipu nopiBHSIHHI
OTPUMAaHUX ITOKa3HUKIB MixK COO0I0 BCTAHOBJIEHA BiporinHa
pizauig Mixk @-11 O-1VTa O-111 O-1V, P <0,05 (Taba. 3).

VY nauieHtiB kiaiHiuHOl rpynu Bxe npu ®-1 3a-
dikcoBaHa TeHAeHIisS mo 3HUXeHHsT NO-cuHTa3n
(323,73 £ 99,24 ur/n). KonuBaHHS Bil BEPXHiX J0 HMXKHIX
pedepenTHUX HOpM y Tpymax P-111 (428,01 + 246,89 Hr/n)
i D-1V (555,68 £ 210,62 Hr/n) MOXHa 3B’513aTH i3 3aImalib-
HOIO peaxlli€elo, sska Haioiabi Bupaxkena npu IP. I1pu
ux penorunax NO-cuHTa3a KpoBi TPOAyKYeTbes y (asi
(YHKIIIOHAJIBHOTO HAIpPYyXEHHs, a 3roJoM il ceKpellis
3HUXYETHCI, i TOMY B 4aCTMHU MauieHTiB rpynu ®-1V
BUCOKMIT piBeHb NO, a B iHIIOI YaCTUHI — HU3bKUI.
Lle me pa3 Bka3ye Ha HasgBHicTb EJl mpu Bcix heHOTUIAX
OXMPiHHS.

IIpu nmporHo3yBaHHi PO3BUTKY CEplEBO-CYIMHHOIL
naTtosorii Ha ronanbili 10 pokiB BUKOPUCTOBYBAJIM JBa
kanbkynsitopu — SCORE2 ta QRISK3. Ha kanbkynsitopi
SCORE?2 He Oyn0 BpaxoBaHO aHTPOIIOMETPUYHI MMOKA3-
HUKHU y MaLli€HTIB, BiAMOBIIHO 10 OMpalbOBaHUX HaHUX
OTpUMAJI HACTYITHE CIiBBimHomeHHs pu3ukiB CC3 Ha
monanpmri 10 pokis: pusuk npu -1 — 3,21 + 0,08 %;
O-11 — 6,47 = 1,36 %; ©-111 — 4,13 £ 0,71 %; ®-1V —
8,20 £ 0,65 % (Tabm. 4).

Puank CC3 3a SCORE2 B Pusnk CC3 3a QRISK3 |

PucyHok 1. lMopiBHsiNIbHa XapaKTepUCTUKa PU3UKIB
cepLeBO-CYANHHUX 3aXBOPIOBaHb
3a kanbkynatopamm SCORE2 ta QRISK3

[Ipy BUKOpHCTaHHI OHaH-KanbKyagTopa QRISK3
Oy/Iu BpaxoBaHi aHTPOITIOMETPUYHI IaHi, CYITyTHi aBTOIMyH-
Hi 3aXBOPIOBaHHSI, MPUIIOM MEAMKAMEHTO3HOI Tepartii, amke
PM3UMKU 3a TAKMX YMOB 3pOCTajiv BABivi (puc. 1).

[MopiBHAHHS pe3yabTaTiB 3a 1BOMa KaJbKyJISITOpAMU
MiATBEP/XY€E BaXIUBICTh BU3HAYEHHS MAacH Tijla, OKPYXK-
HOCTI TaJtii y IpOTHO3yBaHHI CepleBO-CYIUHHMX TTOIiA.
[likaBUM € (haKT BCTAHOBJICHHSI 3a IBOMA KaJIbKYyJIITOpaMu
MigBUILIEHHS criBBinHoweHHsT pu3nkiB CC3 y rpynax ®-11
i ®-1V, y akux HasiBHiI MeTaOOJiYHI BiIXWUICHHSI.

O6roeopeHHs

PiBeHb nenTtuHy npu ycix eHOTHUNAX OXUPIHHS OYyB
BUINNMI Bin pedepeHTHUX 3HaYeHb HAOOpiB peaKTUBIB Ta
IMOKAa3HUKiB KOHTPOJIbHOI Tpymnu. AK moka3ajiu Hallli 10-
CJIiIKeHHSsI, piBeHb JISTITUHY 3pOCTaB MixK IpyIaMu 3 OXU-
PIiHHSM i HAIJTMIIIKOBOIO Macolo Tijla He3aleXHO Bijl MeTa-
0OJIIYHMX 3MiH, X04a BipOTiZHUX BiIXWJIEHb MiXK HUMU HE
BcTaHOBIeHO. [lopiBHIOIOUN KOXKeH (DeHOTUII OXKUPIHHS
3 TPYIOI0 KOHTPOJIIO 32 PiBHEM JIEITUHY, MU 3adiKcyBaiu
BipoOrimHy pi3HMIIIO MOKa3HUKIB, P < 0,05.

OTpuMaHi pe3yJbTaTh MPOrHO30BaHi i MiATBEPIKYIOTh
IaHi JitepaTypu, 110 3i 3poctaHHsIM IMT (ocobauBo 3a pa-
XYHOK BiCIIEpaJIbHOTO KU PY) CIIOCTEPIraEThCS TEHACHILIST 10
MiABUIIEHHS JIENITUHY (O3HAKM JIENTUHOPE3UCTEHTHOCTI)
i BHIDKEHHSI aIUIIOHEKTUHY, ipuTtaManHoro s IP [16—18].

PiBenp 1JI-17 akTtuBye snepHuii ¢akTop HEKpO3y
MyXJIMHU, SIKUU iHIYKY€E eKCIpPecilo 3alalIbHUX IUTOKI-
HiB 1JI-6 Ta 1JI-8, akTUBYIOUM PO3BUTOK 3arajieHHs [19].
HaiiBuia akTUBHICTh HMTOKIHIB Oyia 3adikcoBaHa Mmpu
HasiBHOMY BicllepaJIbHOMY OXMPiHHI 6€3 MeTaboJiuHNX
nopymens (P-I11): IJI-6 — 3,28 + 1,52 nr/mi, 1J1-8 —
96,55 + 20,30 nir/mi. TTokasnuku IJ1-6 KpoBi B ycix o6cTe-
JKEHUX Tpynax 3HaXOAWIUCS B MexXax pedepeHTHUX 3Ha-
yeHb 0—7,8 1r/MJ1, BiporimHOI pi3HULIi 3 TPYIIO KOHTPOJIIO
He OyJio BcraHoBiieHo, P > 0,05.

MozkHa BUCJIOBUTHU TilOTE3y, 110 CTUMYJISILIiSI MPOMYKIIii
JI-17 misixoMm akTuBallii 3anaibHO1 peakiiii migsuiiye NO-
CHUHTA3y JI0 CeKpellil B cTaHi (hyHKIIIOHAIbHOIO HATIPYXKEH -
H$I, TOMY ii piBeHb € BuliuM y namieHTiB 3 111 i IV ¢peHoTn-
naMu, xo4a 3 4aCOM MOXHA O4iKyBaTH, 1110 ITiCJIsT HAqMipHOiL
cexkpenii NO y wiit a3i HanpyKeHHs ii aKTUBHICTh Pi3KO
BIaJie, YUM CITIPOBOKYE PEMOJICITFOBAHHS EHIOTEiI0 CyIUH
Ta pO3BUTKY ateporeHesy [20].

BucHoBkuU

[NanmienTu 3 pisHUMU (PEeHOTUIIAMH OXMPIiHHS MAaIOTh
CXWJIBHICTB IO €eHIoTeTiabHOl TUChYHKIIII.

BicuiepanbHe 0XXUpiHHS € OCHOBHUM IIPEIUKTOPOM I10-
JAJTBIIIOTO PO3BUTKY iHCYJIIHOPE3UCTEHTHOCTI, KaplioMeTa-
0OJIIYHUX MTOPYLIEHb, MPO 10 CBITYUTH MiABUILIEHHS PiBHS
NO-cunraszu, 1JI-17, 1JI-8, tentuny KpoBi.
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skl

IlinBuimennii piBeHs 1JI-17 KpoBi € TpUrepHUM LIUATO-
KiHOM Yy PO3BUTKY 3aIajibHOI peakilii, sika PU3BOIUTH 10
eHpoTeliaabHOoI qucdyHKuii y manienrtis @-1, O-11, O-II1,
d-1V.

I1pu nporHo3yBaHHiI CepLEBO-CYIMHHUX PU3MKIB y Ta-
LIEHTIB 3 HA/UIMIIIKOBOIO MACOIO Tijla € TOPEYHIIIIUM BUKO-
pucranHs KanbKyasitopa QRISK3, ockibku B po3paxyHKO-
BY (hOpMYJTy BXOASITh aHTPOTIOMETPUYHI TTOKa3HUKHU (Maca
Tija, OKPYKHICTb TaJlii), 1110 3a0€3MeYUTh OiLTbIII KOPEKTHUI
pe3yyibTat MPOTHO3Y.

BrnipoBamkeHHSs y KJTiHIYHY TTPAaKTUKY PAaHHBOTO CKPU-
HiHTY 0Ci0 3 pi3HUMU (PEHOTUIIAMU OKUPiHHS JACTh MOX-
JIUBICTH TIpodilaKTyBaTH PO3BUTOK CEPlEBO-CYIUHHOI
MaToJIoril.

KondurikT inTepeciB. ABTOpU 3asiBJISIIOTH PO BiZICYTHICTb
KOHIIIKTY iHTepeciB Ta Bl1acHOI (DiHaHCOBOI 3alliKaBIeHO-
CTi ITpY MiATOTOBI JAHOI CTATTi.

Buecok aBtopiB. Cexpet T.B. — 30upaHHs i1 06poOKa
MarepiajiB, aHaJli3 OTPUMAaHUX 1aHUX, HATTUCAHHS TEKCTY;
Bnacenko M.B. — KoHLenid i AM3aiiH TOCTIIKEHHS.
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Endothelial dysfunction in patients
with different obesity phenotypes

Abstract. Background. Obesity is a progressive problem in so-
ciety. The degree of cardiovascular risk in obesity depends on
the distribution of adipose tissue, as well as on the endothelial
function, since it is endothelial dysfunction that is one of the first
links in triggering the development of cardiovascular diseases.
The purpose of the study was to determine the functional state
of the endothelium in patients with different obesity phenotypes.
Materials and methods. During 2019—2021, 88 people were exa-
mined: 25 men, 63 women. Their average age was 37.42 £+ 11.77
years. A history was collected from all patients in order to deter-
mine risk factors for cardiovascular pathology. The blood levels
of adipocytokines (leptin and adiponectin) and proinflammatory
cytokines (interleukin (IL) 6, IL-8, IL-17) were evaluated using
the AU480 biochemical analyzer (Beckman Coulter, Inc., USA).
Statistical processing of the results was carried out with the help
of the Statistica 7 package (StatSoft, USA). Results. The study
had demonstrated that leptin levels in all obesity phenotypes were
higher than the reference values of the reagent sets. Consequently,

adiponectin level with the progression of visceral obesity was as
close as possible to the lower indicators of reference norms. It was
found that IL-17 is an interleukin that triggered an inflammatory
reaction in all examined patients. I1L-17 stimulated the activity
of pro-inflammatory cytokines IL-8, IL-6. The highest cytokine
activity was recorded in the presence of visceral obesity without
metabolic disorders (phenotype I11): IL-6 was 3.28 + 1.52 pg/ml,
IL-8 was 96.55 £ 20.30 pg/ml. Due to the activation of the inflam-
matory reaction, NO synthase is secreted in a state of functional
tension, therefore, its level is higher in phenotypes III and IV. Over
time, its activity is expected to drop sharply, which will provoke
endothelial remodeling. Conclusions. Patients with different phe-
notypes have a predisposition to endothelial dysfunction. Visceral
obesity is the main predictor of the further development of insulin
resistance, cardiometabolic disorders, as evidenced by an increase
in the level of NO synthase, 1L-17, IL-8, leptin.

Keywords: obesity; metabolic syndrome; endothelium; insulin
resistance; cardiometabolic disorders
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®apmara M.A., BineHcbkii A.b., AneriHik B.A.
baaroaiviHa opraHizauis «<baaroaiviHig @oHa «CYTNEPAKOAV» (Superhumans Center), m. Kuis, YkpaiHa

KoMnAeKCHUM niaXiA AO peabiAiTauii NaUiEHTIB
3 AMNYTOBOHUMM KIHLIBKOMU
TA METAOOAIYHUMUM PO3ACACMMU
Y MYABTUAUCLUMNAIHOPHIN KOMOHAI
OAAroAiINHOI opraHisauii
«bAaaroainHnm ooHa «CYINEPAIO AN

Pestome. AkTyanbHicTb. BTpata KiHLIBOK HEMUHYYE MPpU3BOAUTE [0 3MiH Y (hi3nyHivi, cojianibHivi Ta neuxidHiv cge-
pax, Kl BUKITMKAIOTb Kackag rogivi: OiribLL CUAsaHM CrIOCI6 XUTTS, SHWXKEHHS 34aTHOCTI [JO CaMOo0b6C/1yroByBaHHs,
OinbLUe BUKOPUCTaHHS MeaunyHux riocsyr. OKpiM Toro, BTpata KiHLiBOK MOXe HeraTuBHO BIIMHYTU Ha perynsayito
O6MIHY pe4OBWVH | CrIPUSITY MIABULLIEHHIO PU3VKY OXMPIHHS Ta YCiX NOB’I3aHNX i3 UMM MeTabonidyHnx Hacrigkis. Meta
AOCNiAXXEHHSs: 06rpyHTyBaTV POJib JliKapiB TepaneBTUYHUX CreLiaslbHOCTEN Y MyJIbTUANCUNIITIHAPHIVI KOMaHgi
peaoinitayiviHoro LUeHTpy Ha OCHOBI BUBHYEHHSI CyryTHIX XBopob navieHTis. Marepianun ta meToaun. Y [OCTILKEHHS
6yr10 3any4eHo 379 nauieHTis 6narogiviHoi opranizavii «bnarogivinmi ooHg «CYTIEPIKOAN>». Lli xBopi nepeHecnn
amryTayito KiHYiBOK Ta rpoxo[uiv rnpoTe3yBaHHsA Ta/abo peabinitayito y nepioq 3 nunHs 2023 p. no 6epe3eHb
2024 p. Cepep BKIIHOYEHWUX Y AOCTIPKEHHS nayieHTiB 6yr1o 9 xiHok ta 370 Honosikis. CepeHivi Bik nayieHTiB cTa-
HoBuB 37,22 + 9,74 poky. Pe3ynbratn. O6rpyHTOBaHO posib fikapiB TepanesTuyHuX crieiaibHoOCTeN y MysbTu-
AvcunnniHapHivi Komangi peabinitayiviHoro LLeHTpy Ha OCHOBI BUBHEHHS CyryTHIX XBOPO6 navieHTiB, siki nepeHecsin
amnyTawito OgHIeT KiHLIBKM 4u GiribLue. Y pe3yribTarti OCiAXeHHS 6YI10 BUSAB/IEHO HACTYIHI CYryTHI 3aXBOPOBAHHS:
HapamipHa maca Tina (193 sunagku, 50,9 %), aptepiansHa rinepteHsis (108 Bunagkis, 28,5 %), ypaxxeHHs neyviHku
BipycHoro Ta HesipycHoro reHesy (71 sunagok, 18,7 %), avcninigemisi (44 Bunagku, 11,6 %), XPOHIYHWI racTput
(19 Bunapgkis, 5,0 %), ractpoe3oghareasnsHa pegtokcHa xsopoba (15 Bunagkis, 4,0 %), NOpyLLEHHS puTMy (nepe-
BaXHO cuHycoBa Taxikapgia abo 6pagnkapgis) (14 sunagkis, 3,7 %), XpoHiyHwvi naHkpeatut (11 Bunagkis, 2,9 %),
BUpasKoBa xBopoba asaHaausaTunanoi knwku (10 sunagkis, 2,6 %), XpoHidHui xoneymctut (9 Bunagkis, 2,4 %),
ce4vokam’siHa xBopoba (4 sunagku, 1,1 %), XxpoHidHui unctut (4 Bunagku, 1,1 %), XpoHi4HW rienoHeghpuT y hasi
3aroctpeHHs (3 sunagku, 0,8 %), atpioBeHTpuKyssipHa 6okaga | ctyneHs (3 sunagku, 0,8 %), XpOHiYHe 06CTPyK-
TUBHE 3aXBOPIOBaHHS fiereHb (2 sunagku, 0,5 %), 6poHxiansHa actma (2 sunagku, 0,5 %), aBToiMyHHWA Tupeoignt
(2 Bunagkm, 0,5 %), By3nosuii 306 (1 Bunanok, 0,3 %). BUCHOBKW. Ha 0CHOBI OTpuMaHux faHX BUSHAYEHO pU3UKN
MporpecyBaHHs MeTabosliqHNX po3/1afiB Ta IHLLUMX CYryTHIX 3aXBOPIOBaHb Y NMaLieHTIB 3 aMyTOBaHUMM KiHLIBKaMM.
Knto4oBi cnoBa: oxupiHHs; MeTabosiuHi po3naam; cepLeBo-CyanHHI 3aXBOPIOBAaHHS; CTPEC; ammyTauii KiHLBOK;
peab6inirayis
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CpOroHi BasKJIMBUM BUKJIMKOM € BEJIMKA KiTbKICTh Biii-

OIHLIB 3i CTPOIO, MO30aBJIAIOTH iX 00E€30ATHOCTI, ajie He 3aB-
NalOTh IM 3HAYHUX CTpaXIaHb Ta cMepTi. [IpoTe B 11iii BiliHi

ChKOBHX Ta UBUILHUX 3 aMITyTallisIMUM KiHIIIBOK BHACIITOK
OoiioBuX Hiit Ha TepuTOpii YKpaiHu. BinmosigHo 10 MiXHa-
POIHOIO ryMaHiTapHOTIO IpaBa, IpU ypaxkeHHi XX1BOI CUIIN
TMOBUHHI BUKOPHCTOBYBATUCH JIMIIIE 3aCO0U, 1110 BUBOISIThH

MMPOTUBHUK 3aCTOCOBYE CydacHY 30pOI0, siKa CIIPUUMHSIE
TSKKi hopMM ypaxkeHb. Taxi aii mo30asisiTe He Juiie 60€-
30aTHOCTI, a ¥ mpale31aTHOCTi, 3HaYHO 3HWXKYIOUM PiBEHb
Ta SIKIiCTb XUTTS BillCbKOBOCTY>KOOBIIIB Ta IIUBIILHUX.
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Brpara xiHIiBOK HeMMHYy4Ye IPU3BOIUTD 0 3MiH Y (i-
3WYHIii, COLiaIbHIl Ta MCUXiUHil cdhepax, siKi BAKIMKAIOTh
KacKaj Mofii: OiIbII CUISYMNA CITOCIO XXKUTTS, 3HMKEHHST
3/IaTHOCTI 10 CAaMOOOCITyTOBYBaHHSI, OiTbIlIe BUKOPUCTAHHS
MeIuYHMX nocayr. OKpiM TOro, BTpaTta KiHII[iBOK MOXKe He-
TaTUBHO BIUIMHYTY Ha PETYJISIIiI0 OOMiHY PEYOBUH i CIIpU-
SITU MiABUILEHHIO PU3UKY OXUMPIiHHS Ta YCiX MOB’SI3aHUX i3
MM MeTaOOIIYHUX HACTiAKiB [1, 2].

Cepelr MeTabOIIYHNX PO3JIaliB Hail9acTillle TparuIsiioTh-
cs1 aprepianbHa rineprensist (Al), mykposuii giadet (L),
OUCTIITiIeMii TOIIo, KOPEKIIi€lo SIKMX 3aiiMaroThCs JIiKapi
TeparneBTUYHUX CIeliaIbHOCTE.

Mera: oOrpyHTYBaTH POJIb JIiKapiB TeparieBTUIHUX CIIe-
LHiaJIbHOCTEN Y MYJIBTUIUCUUIUTIHAPHIN KOMaHi peabii-
TalliifTHOTO LIEHTPY HAa OCHOBI BUBYEHHS CYIYTHIX XBOPOO
MAalli€HTIB.

Marepiaam Ta meToamn

Ilicns oTpuMaHHSI MMCHMOBOI 3roAy Ha MPOBEACHHS
KOMIUIEKCHOTO OOCTEKEeHHSI, 3TiTHO 3 TpuHIMIamMu ['esb-
ciHCBhKOI aeknapauii mpaB moauHu, KonseHuii Paqu €8-
pOIIH TIPO TIpaBa JIOAWHM i OiOMeOUIIMHY Ta BiIMOBIIHUMU
3aKOHAMU YKpaiHu, Y JOCTiIKeHH 0yi10 3aydeHo 379 ma-
1ieHTiB OnaroaiitHoi opranizauii (bO) «bnaroniftnuit hong
(B®) «CYIEPJIIOAN». Lli xBopi TepeHec M aMITyTallito
KiHIIIBOK Ta MPOXOAWIN ITPOTE3yBaHHs Ta/ab0 peabisiTaliito
y LlenTpi peabinitauii y mepion 3 mumHs 2023 p. 1o 6epe3eHb
2024 p. Cepen BKIIOYEHUX Y JOCIIIKEHHS TALIIEHTIB OYJ10
9 xinok Ta 370 gonogikiB. CepenHili BikK Ialli€eHTIB CTAHO-
BuB 37,22 = 9,74 poky.

Vcix xBopux OyJi0 OIJISHYTO JiKapeM-TepamneBTOM,
MpuU3HaYeHo JIabopaTOpHi Ta iHCTpYMEHTabHi 1000CTe-
JKeHHS BiIMOBiIHO A0 YMHHUX MPOTOKOJiB MiHicTepcTBa
OXOpPOHHU 300pOB’sT YKpainu. 19 BCTaHOBIICHHS OiaTHO3Y
HaMM BpaxoBYBaJIMCSI CKapru MalieHTiB, aHaMHe3, Mo-
TepeaHs JOKYMEHTAllisl i3 pe3yJIbTaTaMu JabopaTOpHUX,
IHCTPYMEHTAJILHUX JIOCJIiIKEHb Ta BUCHOBKAMM criellia-
JIiCTiB, pe3yJbTaTh 00’ EKTUBHOIO OOCTEXXEeHHSI Malli€HTIB,
a TaKOX pe3yJbTaTh JabopaTOPHUX Ta iHCTPYMEHTATbHHUX
N000CTeXeHb, 110 0yau npoeneHi y bO «b® «CYITEP-
JJIOON».

OTpuMaHi pe3yJbTaTu olpaliboBaHO B miporpami Excel
(Microsoft) i3 BUKOpUCTaHHSIM OIKMCOBOI CTATUCTUKU.

PesyAbTaTH

3a vac criocTepekeHHs 3a MallieHTaM1 0YJI0 MPOBEIEHO
575 KoHcy bTallili TepaneBTa, 3 SKUX 379 mepBUHHUX OTJIsI-
IiB Ta 196 TOBTOPHUX KOHCYJIbTAILIl.

CynyTHE ypaXkeHHSI CUCTeMU KPOBOOOITYy MiarHOCTO-
BaHo y 120 mauientiB (31,7 %). 31e6i1b1I0r0 BCTAHOBIIEH]
MOPYIIEHHS Y CUCTEMi pETYTIOBaHHS apTepiabHOTO TUCKY
(AT) (Bcboro 108 marieHTis, 28,5 %). Cepen LiMX BUIIAIKiB
3apeectpoBaHo 28 (7,4 %) XBOpHX i3 BxXe IiarHOCTOBAHOIO
rirepToHigYHOI XxBopoboro Ta 80 ocib (21,1 %) 3 AT, aky Mu
BCTAHOBMJIM HA MOMEHT ITEPBUHHOTO OIJISIAY YW B MPOLECi
peabiniTallii 3 mogaablIO MEAUKAMEHTO3HOK KOPEKIIiE€I0
AT. Cepen iHIINX ypaxkeHb CUCTEMH KPOBOOOITY MU BUSIBU-
JIV TIOPYLLIEHHST pUTMY (ITepEeBaXkHO CTHYCOBA TaXiKapist Yu
6pamukapmis) y 14 nauienTis (3,7 %) ta 3 Bunaaku (0,8 %)
aTpiOBEeHTPUKYJISIpHOI Oj10Kanu I cT.

CynyTHi XBOpoOM CUCTEMU TPABJICHHS IiarTHOCTOBAHO
y 105 nauienTis (39,8 %). Lle 15 Bunaznxis (4,0 %) ractpo-
e3odareanbHOI pedIeKCHOI XBOpOOU 3 MEINKAMEHTO3HOIO
Kopekui€ew; 19 Bunanxis (5,0 %) XpOHIYHOTO TacTPUTY,
3 gaxkux 6 Bunankis (31,6 %) y ¢aszi 3arocTpeHHs, 10 MpHU-
3BOAMJIO IO JOMAaTKOBUX JIAOOPATOPHUX Ta iHCTPYMEH-
TaJIbHUX 0OCTEXKEeHb Ta MPU3HAUYEHHSI JIIKApChKUX 3aCO0IB;
10 Bumankis (2,6 %) BUpa3KoBOi XBOPOOU TBAHAIIIATUTIAION
KUIIKK Y ¢asi pemicii; 11 Bunankis (2,9 %) XpoHiYHOTO
naHkpeaTuty y cdasi pemicii; 9 Bunankis (2,4 %) XpOHi4HOTO
XOJIELUCTUTY Y a3i peMicii.

Oco06auBMIi iHTepeC BUKIMKAIOTh XBOPOOU TEUiHKMU,
SIKMX BUsiBJIieHO 71 Bumamok (26,9 %). Cepen Hux 37 XBOpux
(14,0 %), indikoBaHux BipycoM rematuty C, o BKITHOYAIO
000B’SI3KOBE OOOCTEXKEHHS IMAlliEHTIB, KOHCYJIbTAIlii Cy-
MiXKHMX CHELiaiCTiB Ta MPOTUBIpYCHE JIiKyBaHHS. Takox
Hamu BusiBiieHO 34 Bunanku (12,9 %) XpoHiYHOTO remaTuty
HEeBipyCHOI eTioJorii 3 JabopaTOpHUMU O3HAKAMU LIUTOJTI3Y
Ta/abo xoyecrasy.

CyIyTHi XBOpOOU OPTaHiB CEYOBOI CUCTEMU BCTAaHOBIIC-
Ho y 10 mawieHTiB (2,6 %), cepen IKMX ce4oKaM’sitHa XBO-
pob6a (4 Bunanku, 1,1 %), XpoHiYHMI TUCTUT Yy (a3i 3aro-
ctpeHHs (4 Bunaaku, 1,1 %) Ta XpoHiYHUIA TiETOHEDPUT
y dasi 3aroctpenns (3 sunanku, 0,8 %).

CyryTHE ypaxkeHHSsT OpraHiB JUXaHHS JTiaTHOCTYBaJIN
y 4 mauientis (1,1 %), ue 6ynu 2 Bunanku (0,5 %) xpoHiu-
HOTO OOCTPYKTUBHOTO 3aXBOPIOBAHHS JIETeHb Ta 2 BUTTAIKU
(0,5 %) 6ponxianbHOI acCTMU. YCi 3aXBOPIOBAHHS MALIIEHTIB
Oynu y dasi pemicii, a XxBopi oTpuMyBaIM 6a30Be JTiKyBaHHSI.

YpaxeHHs murononioHoi 3ano3u (13) Tpamsiocs
BKpaii pinko (3 Bunaaku, 0,8 %): 2 sBunanku (0,5 %) aBTo-
iMmyHHoro Tupeoinuty Ta 1 Bunanox (0,3 %) By310BOro0 300a.

[MopymenHs Metabosizmy BusiBieHo y 207 malieHTiB
(54,6 %). OcHOBHY YacTKy CTAaHOBWJIM OCOOM 3 HAJIMipHOIO
Macoio Tina (ingekc macu tiza (IMT) 25,0—-29.9 kr/m?) —
133 Bunmanku (35,1 %), 48 BunanxiB (12,7 %) oxupiHHsa
I ct. (IMT 30,0—34,9 xr/m?), 10 Bunankis (2,6 %) oxu-
pinns I cr. (IMT 35,0—39,9 kr/m?) ta 2 Bunaaku (0,5 %)
oxupinas 11 cr. (IMT > 40 kr/m?). TTpu oMy 3adikco-
BaHo 10 Bumaakis (2,6 %) HemoctaTHbol Macu Tina (IMT
< 18,5 xr/m?). OKpeMo cJiii Bin3HAYUTH 3MiHM JIIMTiTHOTO
CIIeKTpa KpoBi (nuciinineMii), siki 0yyio BUusiBieHo y 44 XBO-
pux (16,7 %). Takox cepeq Mali€HTIB TiaTHOCTOBAHO 4 BH-
manku (1,1 %) L[ 2-To Tumy.

O6rosopeHHs

CbhoroaHi B YkpaiHi 3HauHa KiJIbKiCTb BiliCbKOBOC-
JIy>KOOBIIiB Ta LIMBIJIBHMUX OCI0 3a3HAMM aMITyTallii OmHiel
KiHIIiBKY 49U Oibie. ToyHa KiIbKiCTh TaKMX TMAIIEHTIB 3a-
JINIIAETHCS HEBIZIOMOIO, OTHAK OJHO3HAYHO, 1110 TOKU TPU-
BaTUMYTh BiliCBKOBI Jii, KiTbKiCTh TAKMX IMALIIEHTIB MOCTIITHO
3pocTaTuMe. AMIIyTallisl — 1e CTaH, 1110 JOKOPiHHO 3MiHIOE
JKUTTSI TIALliEHTA, POOJISTYM JIIOAMHY MEHII (Di3uyHO Ta co-
L1iaJIbHO aKTMBHOIO, MICUXOJIOTIYHO TPABMOBAHOIO, a OTXE,
OB CIPUAHSITIMBOIO A0 BUHUKHEHHS YU 3aTOCTPEHHS
CYITyTHiX XpOHIYHUX 3axXxBoploBaHb [1]. Yce 11e moTpedye
KOMIUIEKCHOTO ITiIXOMy J0 Mpollecy peadiliTallil malieHTiB
3 aMITyTOBAaHMMH KiHIiBKaMU, 30KpeMa 3 aKTUBHOIO yJacTIO
JIiKapiB TepaneBTUYHMX CHelialbHOCTe! Y MyJIbTUAUCIIN-
IUTIHAPHI KOMaHi peabiliTalilfHoro UeHTpy.
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Cawme Takuii migxin 3anmouatkoBanuii y bO «b® «Cymnep-
JIIOAW», i€ TIepe/l ToYaTKOM IMpolLiecy peadiiTalil nauieHTiB
OIJIsIIa€e JliKkap-TepaneBT. 3a HAsIBHOCTI CYITYTHIiX XBOpoO
YU Ti03pY Ha HUX TMAlli€HTIB Mpo 11ie iHPOpMYIOTh, TIpU-
3HAYalOTh 10JATKOBI Ja00OpaTOPHi Ta iIHCTPYMEHTaJIbHi 00-
CTEeXXEHHSI, 3/1ilICHIOIOTh KOPEKIIio JIiIKyBaHHSI, 3a MOTpeOUn
MPOBOAATH IHAWBIIyalbHY ITpOrpamy peabiiTallii y 3B’s13Ky
i3 CYIIyTHBOIO IIaTOJIOTI€IO.

[lInpokomaciuTabHa BiliHa B YKpaiHi MpuBeEpTa€ yBary
IIO IUTAHHS 3B’I3KY MMOPaHEHb i3 CYIIyTHIMU XBOpOOaMu Ta
BilTaJIeHUX HACHiIKIB LIMX TpaBM [UIst 310poB’st. Llst Tema €
MaJIOBUMBUYEHOIO, i TPAIISIOTHCS JIMIIE MTOOAMHOKI OCTi-
IDKEHHS, aJlkKe TaKoi KiJIBKOCTI MOJIOANX OCi0 3 aMITyToBa-
HUMM KiHIIiIBKAMM HEMAE Y XXOAHii KpaiHi [3].

VYpaxkeHHs OpraHiB CepleBO-CYAMHHOI CUCTEMU —
YacTUI CYITyTHUK Ialli€HTIB, sSIKi OTpUMaau 00MOBi TpaB-
MU, a OCOOJIMBO TMepeHeCIn aMIlyTallilo KiHIiBoK [4, 5].
Cepen Takux ypaxeHb — Al, imemiuHa xBopoba cep-
1151, aHeBpU3Ma aOpTH TOUIO, 110 BUHUKAIOTh Bigpa3y abo
y noganbiromMy [6]. Lli YMHHUKY 30aTHI IPU3BECTHU 10 I1e-
pendacHoi cMeprti nanieHTta. [IpoBenene y Benukiit bpu-
TaHii KOTOPTHE AOCIIMKEHH [7], y SKOMY MILJIOCS IIPO
3B’S130K MixX 00iioBUMU TpaBMaMu Ta 10-pivHUM pU3UKOM
CeplIeBO-CYAMHHUX YCKJIAAHEHb, MiATBEPAUIO BITHOCHUI
PU3MK OCTaHHIX y TpyInax MalieHTiB 3 aMyTOBAaHUMHU
KiHLIiBKaMU.

Cepen TpUYMH 3aXBOPIOBAHb, SIKi TPU3BOIWIIN 10 CMEP-
Ti XBOpHUX, BiA3HAvYaaMCs MeTaboJIiuHi mopyiieHHs. JloBe-
IIEHO, 110 TaKi po3JIaay YacTillle BUHUKAIOTh Y IMalli€HTIB 3
aMITyTOBaHUMM HWXKHIMM KiHIiBKaMu [10], a pu3uK Takux
MOPYIIEHb 30LIbIIYETHCS 31 3POCTAHHSIM TSKKOCTI TpaBMU
Ta He 3aJIeKUTh BiJl BiKY, COLliaIbHO-€KOHOMIYHOTO CTaTycCy,
(hi3YHOI aKTUBHOCTI, €THIYHOI'O ITOXOMXKEHHSI Ta yacy ITic-
11 TpaBMH [ 11]. TakoxX omHIMM 3 TIEPIIOIIPUYNH BBAXKAIOTh
reMoavMHaMiuHi 3MiHU Y BEJIMKUX CyAWHAaX TaKUX MalliEHTIB
[8], XxpoHi3zaiito mOCTTpaBMAaTUIHMX CTPECOBUX PO3JIAIiB
i camy TpaBmy [9].

CamMe Taki K 3aXBOpIOBaHHS 3a(hiKCOBaHi B 00OCTEKEHUX
HaMU Tali€HTIB min yac ornsiny. Mu BctaHoBWwIM 193 Bu-
magku HagMipHoi Macu tina (50,9 %), cepen ssKux 0yi10
oxupiaHs [-111 cr. I1pu mpomy miarHocroBaHo 108 Bumam-
KiB AT, K BXe ineHTU(diKoBaHOI 10 1oYaTKy peabimitariil
(28 Bunankis, 7,4 %), TaK i Brieplie BUSIBJICHOI ITif] 4ac pea-
GinitauiitHoro npouecy (80 Bumankis, 21,1 %). Take 3HauHe
nomupeHHs Al cepeln XBOpUX 3 aMIOyTallisIMU KiHIIiBOK
BifimOBifae paHille onyoiaikoBaHUM naHuMm [9]. Pusuky
HaJAMipHOI MacH TiJla y MAlliEHTIB 3 aMITyTallisIMU He JIMIlIe
cpusiii oOMeXeHa aKTUBHICTh Ta CTPECOBUIN UYMHHUK,
OMNMCAHO TaKOX BIUIMB TiMepiHCYIiHEMIl SIK 1OJAaTKOBOTO
yuHHUKA [12].

OKpeMo cJIill BiT3HAYMTH 3MiHMU JIITiAHOTO CIIEKTpa Kpo-
Bi, 110 OyJ10 3adhikcoBaHo Hamu y 44 nauienris (16,7 %),
SIKi MOXKYTb OYTH HacCJIiIKOM SIK HaIIMipHOI MacH Tija, Tak
i IEPEHECeHOro CTPeCy Ta € KIIIOYOBOIO JJAHKOIO y (hopMy-
BaHHI aTePOCKJIEPOTUYHOTO YpaKeHHsI cynuH. [1poBeneHuit
peTpoCIieKTUBHUI aHaji3 [13] Bka3aB Ha Te, 1110 OoiioBa
TpaBMa Y MOJIOAOMY Billi IiABUIIY€E PU3UK CMEPTHOCTI Bifl
ilmeMiyHo1 XBOpoOu ceplist uepe3 ASCSTKM POKiB, 1110 Bifl-
N3epKaIloe OTpUMaHi HaMU AaHi. Y IbOMY TaKOX MEeBHY
POJIb Biflirpa€ it cTpecoBUii YMHHUK |14].

Cepen iHIIMX ypaXkeHb CUCTEMU KPOBOOOITY MU BUSIBH-
JIM TIOPYILLIEHHST pUTMY (TIepeBaskHO CMHYCOBA TaxXiKapisi Y1
6panukapmisi) y 14 mamientis (3,7 %) ta 3 Bunanku (0,8 %)
aTpiOBEHTPUKYJISIpHOI 610Kamu I cT.

HasaBHicTb minBuIlieHOT0 pU3NKy BUHMKHEHHSI MeTa00-
JIIYHOTO CUHIPOMY — TIATOT€HETUYHO B3a€EMOIIOB’ I3aHUX
MeTaboJIiYHUX MOPYILIEeHb Yy CTaHi XBOPOTO, 1110 MiIBUIILYIOTh
pU3UK BUHUKHEHHS ypaXkeHb cucTeMU KpoBoobiry, LIJI
2-ro TNy Ta iHCYyAbTY [15] y maiieHTiB Ha T aMmyTaliii
KiHLIBOK [16], CTBOpIOE NOOATKOBUI pU3UK (DOPMYyBaH-
HS ypaxkeHHsI nedinku. Hamu 3apeectpoBaHo 34 BUManku
(12,9 %) muromnizy Ta/abo XoecTa3dy HeBipyCHOI eTioNOTil.
[IpuynHamMu TaKuX TMOPYILIEHb MOXYTh TAaKOX BUCTYIATH
rernaToTOKCUYHI MEIMKAMEHTH, SIKi BXXUBAIOTh MALliEHTH, Ta
ankoroJyib. OkpeMo cJin Bin3Hauuty 37 Bunazakis (14,0 %)
ypaxkeHHS TIeYiHK1, 3yMOBJICHOTO iH(iKyBaHHSIM BipycoM
reratuty C. OTpuMaHi HaMM JaHi YaCTKOBO MEPEeKINKa-
I0ThCSI 3 OTPMMAHUMU pe3yJbTaTaMU O00CTeXeHb Talli€H-
TiB, 10 aMITyTallii KiHIIiBOK SIKMX IIpU3BeJia BiliHa y ceKTopi
laza[17].

He MoxxHa He OpaTu 10 yBaru CTUJIb XXUTTS BiliCbKO-
BOCJIy>KOOBIIiB — 30iJIbIIIEHHS KYyPiHHS i CITOXKMBAaHHS aJjl-
KOTOJIIO i yac ciyxou. Lli YynHHUKY TaKoX HamMu OyJan
BpaxoBaHi Ta 0OroBOPIOBAJIMCS 3 MALliEHTOM y IIPUBATHIM
Oecini 1mig yac orJIsimy.

Jlo iHIIMX ypaXeHb CUCTEMU TPaBJECHHS HaJlexKau Xpo-
HiuHwmit ractput (5,0 %), ractpoe3odareanbHa pedIroKCHa
xBopo6a (4,0 %), Bupa3koBa XBOpoOa ABaHAIISITUIIAION
KUKy (2,6 %), xpoHiyHuit mankpeaturt (2,9 %), XpoHiu-
HUI XoJaeunucTuT (2,4 %). Yci i 3aXBOpIOBaHHSI MOXYTh
OyTM HacigKaMu SIK TOKCUYHOI'O BIUIMBY MEIUMKAMEHTIB,
SIKi XBOPi OTPUMYBAJIM Y1 OTPUMYIOTh, BIUIUBY CTUJTIO XKUT-
TS Ha mepenoBiii ado Xk 6yt y dasi pemicii 11e 10 movyaTKy
cITy>k0u B apwmii [18].

OTpuMaHi HaMU JaHi 3MYIIYIOTb PO3IJISIIATH TalliEHTA,
1110 OTpMMaB OOMOBY TpaBMy Ta aMITyTallil0 OQHI€l KiHIIiBKI
Yy OiJIbllle, He JIMIIe K Mali€eHTa, 10 IOTPedye BiTHOB-
JIEHHSI pyXOBOI aKTMBHOCTI Ta ICHUXOJOTiYHOI TOIIOMOTH,
ajie i sIK MOTeHIIiHHOTO MallieHTa JiKapiB TeparneBTUUHOTO
npodijao. AIXKe y TAKOTO XBOPOI'o Y pa3u 3pOCTa€E MOXKIIM -
BiCTb OTPUMATH MEpeayciM HeOe3MMeUHi ypaxkKeHHsI CUCTEMI
KpOB0O0Oiry, MeTaboJliuHi MOpyIIeHHs, XBOPOOU MeYiHKKU
touo [1]. ToMy Bxke Ha eTami mpoTe3yBaHHS Ta peadimiTanii
TaKUX XBOPUX HEOOXiTHUM € aKTUBHE MIEPBUHHE BUSIBJICHHSI
CYIYTHIX XBOPOO JiKapsiMu TepareBTUYHUX CIelliaJbHOC-
Tel, iX KOopeKllis, a TaKoX iH(pOpMyBaHHS MaIli€HTa IIPO
MOXKJIMBI pU3MKU. BpaxyBaHHS LIMX PU3KMKIB 3MIlIly€ aKIIEH-
TU 3 TPABMU Ha MOTEHIIiiTHY 3arpO3y CMepTi XBOPOTO B I10-
AJIBIIIOMY Bill 3aTOCTPEHHST XPOHIYHUX CYMYTHiX XBOPOO.
Oco0uBy yBary Clia OpUOUISITH KOpeKIlii Macu Tina, AT,
PIBHIB JIiMiiB Ta TJIIOKO3W Y KPOBi, 1110 B TOBrOCTPOKOBIii
MepCreKTUBi Oye 3HMKYBAaTU PUBUK KUTTEBO HEOE3MEUYHUX
YCKJIQJIHEHb Y 11i€1 KOTOPTH TALliEHTIB.

BucHoBKM

Y narieHTiB, sIKi MepeHecIv aMITyTallilo KiHIiBOK, BUSIB-
JIECHO HU3KY CYITyTHIiX XBOPOO, Cepel SIKMX HaliuacTillle Tpa-
TJISTMCS HamMipHa Maca Tijia Ta oxkupinss (50,9 %), apte-
pianbHa rinepreHsist (28,5 %), ypaxeHHsI e4iHKK BipyCHOTO
Ta HeBipycHoro reHesy (26,9 %), mucuiminemii (16,7 %).
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Vci 1i xBopobu y IMomanblIoMy 30aTHI IIPU3BECTH IO
KUTTEBO HEOE3MEeYHUX YCKJIaJAHEHb, TOMY MOTPEOYIOTh
CIOCTepeXKeHHSI Ta JIIKyBaHHS JIiKapsIMU TepareBTUIHUX
creuiaTbHOCTE.

KondurikT inTepeciB. ABTOpU 3as1BJISIIOTD PO BiZICYTHICTb
KOHJIiKTY iHTepeciB Ta Bi1acHOI (hiHaHCOBOI 3alliKaBJIeHO-
CTi ITpY MiATOTOBII JaHOI CTATTi.
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Charitable Organization “Charitable Fund “Superhumans”, Kyiv, Ukraine

A comprehensive approach to rehabilitation interventions in patients
with limb amputation and metabolic disorders in the multidisciplinary team
of the Charitable Organization “Charitable Fund “Superhumans”

Abstract. Background. Limb loss inevitably leads to changes in
the physical, social, and mental domains that trigger a cascade of
events: a more sedentary lifestyle, decreased ability to self-care, and
increased use of health services. In addition, limb loss can negatively
affect metabolic regulation and contribute to an increased risk of
obesity and all associated metabolic consequences. The aim of the
study was to justify the role of doctors of therapeutic specialties in
the multidisciplinary team of the rehabilitation center based on the
study of patients’ concomitant diseases. Materials and methods.
The study included 379 patients from the Charitable Organiza-
tion “Charity Fund “Superhumans”. They had an amputation and
received a prosthesis and/or underwent rehabilitation from July
2023 to March 2024. Among participants, there were 9 women and
370 men, with an average age of 37.22 + 9.74 years. Results. The role
of doctors of therapeutic specialties in the multidisciplinary team
of the rehabilitation center is substantiated based on the study of
concomitant diseases of patients who have undergone amputation of

one or more limbs. The study identified the following comorbidities:
overweight (193 cases, 50.9 %), hypertension (108 cases, 28.5 %),
liver damage of viral and non-viral origin (71 cases, 18.7 %), dys-
lipidemia (44 cases, 11.6 %), chronic gastritis (19 cases, 5.0 %),
gastroesophageal reflux disease (15 cases, 4.0 %), rhythm distur-
bances (mainly sinus tachycardia or bradycardia) (14 cases, 3.7 %),
chronic pancreatitis (11 cases, 2.9 %), duodenal ulcer (10 cases,
2.6 %), chronic cholecystitis (9 cases, 2.4 %), urolithiasis (4 cases,
1.1 %), chronic cystitis (4 cases, 1.1 %), chronic pyelonephritis
(3 cases, 0.8 %), atrioventricular block (3 cases, 0.8 %), chronic
obstructive pulmonary disease (2 cases, 0.5 %), bronchial asthma
(2 cases, 0.5 %), autoimmune thyroiditis (2 cases, 0.5 %), nodular
goiter (1 case, 0.3 %). Conclusions. Based on data obtained, the risks
of progression of metabolic disorders and comorbidities in patients
with limb amputations were determined.

Keywords: obesity; metabolic disorders; cardiovascular diseases;
stress; limb amputation; rehabilitation
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Association between diabetes distress
and sociodemographic factors
among adults in Ukraine

Abstract. Background. Diabetes-related distress (DRD) is a psychological syndrome with worsened prognosis
in uncontrolled diabetic patients. Risk of DRD progression is increased with uncontrolled diabetes, development
of complications, concomitant medical conditions, and complicated treatment regimens. In addition to the disease
burden, there are other factors that increase the risk of DRD such as lower level of education, younger age, se-
dentary lifestyle, unhealthy diet, and poor self-care behavior. The current study purposed to assess the factors
contributing to DRD among the Ukrainian population using the Diabetes Distress Scale (DDS-17) score and its
sub-scores. Materials and methods. A cross-sectional analysis was conducted between January and June 2024
enrolling 125 diabetic patients from five Ukrainian regions. The survey included two parts: the first section gathe-
red sociodemographic data and the second one focused on assessing the DDS-17 score. Results. Participants
aged 46 years old and above had higher emotional distress compared to younger patients. Those with a primary
educational level showed significantly higher emotional distress than those with a secondary level of education.
Participants who were treated with both insulin and non-insulin medications or had a diastolic blood pressure of more
than 90 mm Hg showed significant moderate to high distress. Participants who lived in rural areas showed higher
distress. Obese and overweight people had significant moderate to high distress. The association between medical
history with total distress showed that participants with glycated hemoglobin (HbA1c) of more than 8.0 followed by
those who had HbA1c between 7.1 and 8.0 showed moderate to high total distress. Conclusions. It is concluded
that the prevalence of DRD is high in Ukraine, more common among rural residents, and among participants with
high HbA1c, low educational level and those on complex treatment regimens. Screening for DRD and providing
better support can optimize clinical outcomes.

Keywords: diabetes; distress; sociodemographic indicators; emotional interpersonal distress

Introduction

Diabetes mellitus (DM) is a chronic metabolic disorder
delineated by reduced and/or absence of insulin secretion
from the pancreas and/or insulin resistance leading to im-
paired glucose uptake, decreased glucose storage, and altered
carbohydrate and lipid metabolism) [1].

DM affects an estimated 537 million adults worldwide
between the age of 20 to 79 (10.5 % of all adults in this age
range). By 2030, 643 million people will have diabetes glo-
bally, increasing to 783 million by 2045 [2].

The conflict and violence that followed the military in-
vasion of Ukraine in late February 2022, has already left
substantial scars on the population [3]. The exodus of droves
of Ukrainian refugees has likewise touched our hearts and is
admirably being met with a robust response by international
health care communities and organizations [4].

DM one of the most common non-communicable di-
seases requires ongoing medical treatment and multifactorial
risk-reduction strategies along with strict regulation of glyce-
mia [5]. Poor glycemic control engenders vast complications
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that can manifest either as macrovascular complications or
as microvascular complications [6, 7]. The progression of the
complications can be delayed by achieving the target glycemic
goal through improving patient medication compliance and
enhancing awareness about self-management behaviors [8].

Self-management, a vital component in DM care, refers
to the individual inherent capacity to manage symptoms,
minimize physical and psychological disorders, and imple-
ment healthy lifestyle measures [9]. DM exerts a profound
impact on the psychosocial well-being and affects mental
health which is manifested as (depression, anxiety and stress,
persistent fear of hypoglycemia, impaired eating habits, and
development of diabetes-related distress (DRD)) [10, 11].

DRD, the most common psychological comorbid con-
dition. Encompasses various negative feelings as worrying,
frustration, and dependency among type 2 diabetes mellitus
(T2DM) [12]. The manifestation of DRD can be elucidated
by patients’ emotional response to the diagnosis, the menace
of complications, apprehension about support and access to
care, and the multi self-management strategies as frequent
monitoring of blood glucose, regular follow up with both
a healthy dietary plan, and physical activity. It is further as-
sociated with detrimental consequences as it impedes the
achievement of optimal therapeutic outcomes, impairs ap-
propriate self-care and hinders medication adherence [13].

Risk of DRD progression is increased by uncontrolled
DM, development of complications, concomitant medical
conditions, and complicated treatment regimens [11, 14].
In addition to the disease burden, there are other factors
that heighten the risk of DRD as lower level of education,
younger age, sedentary life, unhealthy diet, and poor self-
care behavior [ 15, 16].

Diabetic patients suffer from both DRD and depression
where DRD is viewed as a predisposing factor for depression
[17]. Several studies have shown that depression and DRD
can interrupt self-management, impair glycemic control, in-
crease the risk of complications and, mortality, and decrease
the quality of life.

Two questionnaires were developed to assess DRD, the
Problem Areas in Diabetes (PAID) questionnaire and the
Diabetes Distress Scale (DDS)-17 [18]. Both questionnaires
have their advantages in appraising DRD, but the DDS-17
is more precise and has an improved questionnaire struc-
ture compared with PAID [18]. Since participants with DM
are susceptible to develop microvascular and macrovascular
complications and psychological manifestations, and are at
higher risk to have distress so, we conduct this study among
patients with T2DM. No studies have been assessed the fac-
tors contributing to DRD among the Ukrainian population
using the DDS-17 score and its sub-scores, so this cross-sec-
tional study purposed to assess the DRD and its associated
factors among adult participants with T2DM in Ukraine.

Materials and methods

A cross-sectional survey was carried out between Janu-
ary and June 2024 enrolling 125 diabetic patients from five
Ukrainian regions (Kyiv, Chernivtsi, Kharkiv, Lviv, Uzh-
horod). To be eligible for participation, individuals had to
be Ukrainian citizens who were T2DM patients, 30 years of
age or older, regardless of gender. Once participants provided

their digital informed consent, they were asked to complete
a set of instruments. These instruments were presented in
a pre-randomized sequence to mitigate any potential or-
der-related effects. The survey was conducted anonymously,
and participants willingly took part without receiving any
compensation.

The study protocol was approved by the Research and
Ethics Committee of the Ukrainian Scientific and Practical
Center of Endocrine Surgery, Transplantation of Endocrine
Organs and Tissues of the Ministry of Health of Ukraine.
Participation was voluntary and informed consent was ob-
tained from all participants before filling the questionnaire.
Privacy and confidentiality of participants were respected.

The self-administered questionnaire was in Ukrainian
and required approximately 15—20 min to complete. The first
section of the questionnaire covered the sociodemographic
factors, including gender, age, weight, and height. Body mass
index (BMI) was calculated using the weight and height.
The second section consisted of the DDS-17 score. It was
developed by W.H. Polonsky et al. [19] and was translated
into the Ukrainian language.

The questionnaire is composed of 17 questions grouped
in four sub-components.

Five questions are about emotional burden (EB):

— Feeling that diabetes is taking up too much of my
mental and physical energy every day.

— Feeling angry, scared and/or depressed when I think
about living with diabetes.

— Feeling that I will end up with serious long-term com-
plications, no matter what I do.

— Feeling that diabetes controls my life.

— Feeling overwhelmed by the demands of living with
diabetes.

Five questions concern regimen-related distress (RD):

— Not feeling confident in my day-to-day ability to
manage diabetes.

— Feeling that I am not testing my blood sugars fre-
quently enough.

— Feeling that I am often failing with my diabetes rou-
tine.

— Feeling that I am not sticking closely enough to
a good meal plan.

— Not feeling motivated to keep up my diabetes
self-management.

Three questions are about interpersonal-related distress
(ID):

— Feeling that friends or family are not supportive
enough of self-care efforts (e.g. planning activities that con-
flict with my schedule, encouraging me to eat the “wrong”
foods).

— Feeling that friends or family don’t appreciate how
difficult living with diabetes can be.

— Feeling that friends or family don’t give me the emo-
tional support that I would like.

And four questions concern physician-related distress
(PD):

— Feeling that my doctor doesn’t know enough about
diabetes and diabetes care.

— Feeling that my doctor doesn’t give me clear enough
directions on how to manage my diabetes.
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— Feeling that my doctor doesn’t take my concerns se-
riously enough.

— Feeling that I don’t have a doctor who I can see re-
gularly enough about my diabetes.

Each question is rated on a 6-point scale from 1 (“No
problem™) to 6 (“A very serious problem”). The score was
calculated by adding up the participant’s responses to the
relevant questions and then dividing this sum by the total
number of questions within that particular scale. For the cal-
culation of the total DDS-17, responses of all questions were
added and divided by 17. The total score and its sub-compo-
nents were interpreted according to the mean score. Score
below than 2 indicates little or no distress. Score of two and
above indicates moderate-high distress.

Descriptive statistics were used to describe patient cha-
racteristics, with frequencies and percentages for categorical
variables and mean * standard deviation for continuous
variables. The chi-square or Fisher’s exact tests were used
for categorical variables, and student T test or Mann Whit-
ney tests were used for continuous variables. A p value < 0.05

Table 1. Sociodemographic characteristics
of patients with type 2 DM

was statistically significant, with an acceptable margin of
error of 5 %. Fisher or Pearson chi-square tests between
two categorical variables were both used. The relationship
between categorical and continuous variables, on the other
hand, was examined using either the student T test or the
ANOVA test.

Results

Out of the 125 participants enrolled in this study, 68 were
females (54.4 %) with a mean age of 52 £ 16 years. Appro-
ximately half and quarter of the participants were between
46 and 60 years and were above 60 years, respectively
(49.6 and 27.2 %, respectively). In addition, 108 participants
were overweight. A summary of sociodemographic charac-
teristics is provided in Table 1.

Participants had T2DM for less than 10 years (68.8 %),
treated with non-insulin medications (75.2 %) with different
comorbidities (cardiovascular diseases in 39.2 %). Details
about medical and medication history, and distress scores
are listed in Table 2.

Table 2. Medical and medication history,
and distress scores

s%‘i:gf:cm?srﬁgg'c Frequency % Medical history Frequency %
Gender Cardiovascular diseases 49 39.2
Male 57 45.6 T2DM duration, years
Female 68 54.4 <10 86 68.8
Age range, years >10 39 31.2
30-45 29 23.2 DM medications
46-60 62 49.6 Insulin 31 24.8
> 60 34 27.2 Non-insulin 94 75.2
BMI HbA1c, %
Overweight 67 53.6 <7.0 18 14.4
Obesity 4 32.8 7.1-8.0 28 22.4
Marital status > 8.1 79 63.2
Single 29 23.2 SBP, mm Hg
Married 73 58.4 <120 14 11.2
Divorced/widowed 23 18.4 121-140 24 19.2
Employment status > 141 87 69.6
Unemployed 82 65.6 DBP, mm Hg
Employed 43 34.4 <80 29 2390
Dwelling region 81-90 27 21.6
Kyiv 25 20.0 > 91 69 55.2
Kharkiv 25 20.0 Total cholesterol, mmol/l
Lviv 25 20.0 <52 21 16.8
Chernivtsi 25 20.0 5.3-6.0 26 20.8
Uzhhorod 25 20.0 ~ 6.1 78 62.4
Residence area Emotional distress 81 64.8
Rural 32 25.6 Physician distress 42 33.6
Urban - 93 4.4 Regimen distress 27 21.6
- Educational level Interpersonal distress 26 20.8
Primary (SChO,OI) 42 33.6 Total distress 26 20.8
Secoerary. (high school) 83 66.4 Notes: HbA1c — glycated hemoglobin; SBP — systolic
Smoking cigarettes 69 55.2 blood pressure; DBP — diastolic blood pressure.
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Associations between sociodemographic characteristics
and medical history of the participants and different types
of distress. Participants of 46 years and above had higher
emotional distress compared to younger patients (61.5 ver-
sus 48.3 %, p value = 0.041). Those with primary educatio-
nal level showed significantly higher emotional distress than
those with a secondary level of education (71.7 versus 64.9 %,
p value = 0.028). The association between sociodemographic
characteristics and physician distress showed that participants
of 46 years and above had more distress than younger partici-
pants (30.8 versus 12.7 %, p value = 0.034). Non-smokers had
a significant distress (29.2 %, p value = 0.023).

However, the association between medical history with phy-
sician distress showed that participants who were treated with
both insulin and non-insulin medications or had DBP more
than 90 mm Hg showed significantly moderate to high distress.

Obese and overweight participants had a significant
moderate to high distress (67.2 and 46.8 %, respectively,
p value = 0.031). The situation was similar for those with
secondary high school and primary school. The association
between medical history with total distress showed that par-
ticipants with HbAlc of more than 8.1 % followed by those
who had HbAlc between 7.1 and 8.0 % showed moderate to
high total distress (45.7 and 40.6 %, p value = 0.045).

Discussion

DRD is a common health issue that frequently accom-
panies DM [20]. Our study showed that a noted percentage
of participants had moderate to high DRD, with emotional
distress being the most common type of distress (64.8 %).

These results were in accordance with a study conducted
in other countries [21]. This study showed that emotional-re-
lated distress had the highest prevalence among the DRD
subscales, followed by regimen-, physician-, and interper-
sonal-related distress.

The same order of distress was found in the KSA [22]
study, except that regimen-related distress was higher than
emotional distress. Studies showed that emotional- and re-
gimen-related distress had the highest prevalence among the
subclasses of DRD. This explains the importance of patients’
emotions and the need to treat their concerns regarding how
to deal with DM including medication management.

Concerning the educational level, we showed that par-
ticipants who had primary educational level had higher total
DRD score compared to those who had a secondary edu-
cational level. In addition, we revealed that people who had
a primary educational level had more emotional distress.
Addressing other sub-scores of the DDS-17 score showed
that those with secondary educational level had more phy-
sician related distress and regimen related distress whereas
those with primary education had more emotional distress.

Our results also revealed that persons who live in the
sub-urban areas had a significantly higher distress, but for the
interpersonal distress sub-score. This could be because par-
ticipants living in rural areas might face multiple drawbacks,
including low access to DM education, medical services,
poor cell phone signal and internet access, limited trans-
portation, long travel distance. Moving on to medication
regimen, we revealed that those who take a combination of
oral and injectable medications had higher distress.

In the realm of T2DM management, the evolving de-
mands of this progressive disease often necessitate the im-
plementation of additional pharmacological interventions
or modifications to existing medication regimens over time.
Patients afflicted with uncontrolled diabetes, especially when
compounded by diabetic complications, typically find them-
selves exposed to an increased pharmacotherapeutic load.
Consequently, this therapeutic approach contributes to the
escalation in the complexity of the treatment regimen. It is
proposed that patients with T2DM get into a cycle of poor
glycemic control, increased medication complexity, hence as
increased risk for distress [23].

Our study showed that participants who are obese had
more emotional distress. Obesity might be associated with
total distress since obese persons may have poor body es-
timation and require extra attention in diets, exercise, and
weight-loss medications; all of these variables may exacerbate
their mental health [24].

As a higher level of HbAlc reflects treatment failure and
this could be attributed to more distress [25]. The relationship
between smoking and distress is bidirectional, as some people
tend to use smoking to relieve distress [26]. Our study revealed
that young patients who’s (age is between 30 and 45 years) had
more interpersonal distress, but for the other sub-scores, it
was more common among older participants (age > 45 years).

Our study was conducted using a self-administered sur-
vey that reflected the participants’ point of view, and pos-
sible incorrect interpretation of the questions. The study is
a cross-sectional one, hence a causal relationship between
the factors and distress can’t be confirmed. Our study did not
assess the mental and physical health in the recruited par-
ticipants population, and we did not correlate it with socio-
economic and sociodemographic characteristics. This study
was the first of its kind to be conducted in Ukraine to study
the association between patients’ characteristics and DRD.

Conclusions
The prevalence of DRD is high in Ukraine, more common
among rural residents, and among participants high HbAlc,
low educational level and on complex treatment regimens.
Screening for distress may provide better support, de-
crease DRD complications and optimize clinical outcomes.
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laHbkiB B.1.", KO3BeHko T.KO.", Bactok B.A.2, Hukutiok N.A.%, KO3seHko B.C.", Mikyaeupb N.B.?
" YpQiHChK HQYKOBO-MPAKTUYHN LIEHTD EHAOKPUHHOI XipYypril, TOQHCHAQHTALT eHAOKPUHHX OPraHis i TkaHuH MO3 YikpaiHu,

M. Kwi, YkpaiHa

2 ByKOBUHCBK ASPIKABHU MEAVNYHA YHIBEpCUTET, M. YepHiBuj, YkpaiHa
3 MeAnYHMM GAKyAbTET YXKFOpOACHKOrO HALIOHAALHOIO YHIBEPCUTETY, M. Y KIopoA, YKpaiHa

3B’130K M)XK AiIAGETUYHUM AUCTPECOM TA COLIAABHO-AEMOTPAPIYHHUMM YUHHUKAMM
B AOPOCAUX XBOPUX B YKPAiHi

Pe3iome. Axmyaavnicms. Jluctpec, moB’a3aHuii 3 qiabeToM
(niaGeTUYHUI TUCTpeEC), — 1€ MCUXOJOTIYHUN CUHAPOM, 1110
XapaKTePU3YETHCS TOTipIIEHUM IIPOTHO30M Y MAIIiE€HTIB i3 He-
KOHTPOJIbOBaHUM AiabeToM. PU3KK nporpecyBaHHS 1iaOeTUMHOTO
NUCTPECY MiABUIILYETLCS MPU AeKOMIIEH callii IlyKpOBOro AiadeTy,
PO3BUTKY YCKJIAIHEHb, CYITyTHIX 3aXBOPIOBAHHSIX Ta CKJIATHUX
cxeMax JIikyBaHHsI. KpiM Toro, icHyIOTb iHIIII (haKTOpH, IO ITiI-
BUILYIOTh PU3UK 1ia0ETUYHOIO AUCTPECY, IK-OT HUKUYNI piBEHb
OCBiTH, MOJIOAIIWI BiK, MaJIOPYXJMBUIA CIIOCIO KUTTSI, HE3O-
poBe XapuyBaHHSI, 3HVXXEHHSI 3aTHOCTI 10 caMOOOCIyrOBYBaH-
Hs1. Mema docaidxwcenns: ouiHuT (hakTOpHU, 11O MPUBOIAATH 10
PO3BUTKY AiaOETUYHOIO TUCTPECY Cepell HaceJeHHs YKpaiHu,
BUKOPHMCTOBYIOUU IIIKay HiabeTuaHOoro nuctpecy DDS-17 Ta ii
ninmkanu. Mamepiaau ma memoodu. Y 1iepios 3 CidHs 110 yep-
BeHb 2024 poky OyJio TIpOBeIeHO IepexXpecHUid aHai3 3a yJac-
Ti0 125 XBOpUX Ha ILIyKPOBU [iabeT i3 M’ATU perioHiB YKpaiHU.
OnuTyBaHHS BKJIIOYAJIO JBi YACTUHU: Mepilia MiCTHIIa COLliaIbHO-
neMorpadivHi IaHi, a Apyra 30cepeKyBayiacs Ha OLIHIII ITKaJIN
DDS-17. Pe3yasmamu. XBopi Ha 1IyKpOBUIi IiaOeT BiKOM TTOHA
46 pokiB MaJy BUIII TOKA3HUKHU EMOLIIITHOTO CTpeCy MOPiBHSHO

3 MOJIOAIIMMU TalieHTaMu. B oci0 i3 cepenHboI0 OCBITOI0 EMO-
HilffHUi cTpec OyB 3HAYHO OUIBILIMI, HIX Y TUX, XTO MaB BUILLY
OCBIiTYy. YYaCcHUKH, SIKi OTpUMYBaJIM IIpeTiapaT iHCYJIiHy i TabJte-
TOBaHi LIyKPO3HUXKYBaJbHi 3ac00M 2060 MaJIu AiacTOJIUHUIT apTe-
piasibHUI TUCK TIOHaD 90 MM PT.CT., @ TAKOX XBODPi, SIKi TPOXKU-
BaJIM B CUIBCBHKIil MiCIIEBOCTI, YacTillle CTpaXkIaiu Bill IUCTpeCy.
OXupiHHSA 1 HaAMipHa Maca TiJla TaKOX MaJIv BipOTiIHUIA BIIUB
Ha PO3BUTOK Mia0eTUYHOTO AUCTpECy. 3B’SI30K MiXX aHaAMHE30M
i 3araJIbHUM JAMCTPECOM I10Ka3aB, 110 YYACHUKU 3 PiBHEM IJIiKO-
BaHoro reMoriobiny (HbAlc) monan 8,0 % Manu GinbIn BUpaxe-
HUI 1ia0eTUIHUI IUCTPEC IMMOPIBHIAHO 3 XBOPUMU, Y IKUX YMICT
HbAIlc xonusascst Bin 7,1 no 8,0 %. Bucnosxu. B Ykpaini Bcta-
HOBJIEHA 3HaYHAa MTOLIMPEHICTh 1ia0ETUYHOTO TUCTPECY, YacTillle
BiH 3yCTPIiYa€THCS B CLTBCHKMX MEIKAHIIIB, a TAKOX Cepe/l XBOPUX
i3 TMABUIIIEHUM yMiCTOM TJIiIKOBAHOTO TeMOTJIO0IHY, HUXKINM
piBHeM ocBiTU. CKPMHIHT 1100 Aia0eTUYHOrO AUCTPECY I IMo-
JIMIIEHHS SIKOCTi MEAMYHOI IOTTOMOI'M JOTIOMOXXE ONTUMi3yBaTH
KJIiHIYHI pe3yJIbTaTu.

Kurouosi citoBa: nykposuii niaber; quCcTpec; coLialbHO-IeMorpa-
(iuHi TOKAa3HUKM; EMOLIITHUI Mi>)KOCOOMCTICHUIT TUCTpeC
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AMIOAOQPOH-IHAYKOBOHUN TUPEOTOKCUKO3 1-ro Tuny
NP AIKYBAHHI CepLeBO-CYAUHHUX 30XBOPIOBOHD:
OCOOAMBOCTI KAIHIYHOrO BUNOAKY

Pe3tome. AkTyanbHicTb. JlikyBaHHS nayieHTiB 3 KOMOPGIAHO NaTosIorier, LLO BKIIKOHAE riNepTOHIHHY XBOPOOGY,
iLLemiyHy xBopoby cepusi 3 ¢hibpurisayieto nepeacepab, 4acTo noTpebye 3acTocyBaHHs amiofapoHy. Ha xarib,
BUKOPUCTaHHSI aMiofapoHy B LesIKUX BUMagKax CynpoBOAXYETLCSA YCKNAAHEHHAMMU, B TOMY YUCIIi ANCYHKLIEO
mronogi6Hoi 3anoau (LU3). HavibinbLu cepriodHa cuTyauis poO3BUBAETLCS MPY BUHUKHEHHI aMiO[apOH-iHAYKOBaHOro
TUPEOTOKCUKO3Y, LLJO NPU3BOANTB [0 AOAATKOBOIrO TOKCUYHOIO BI/IMBY Ha MioKapA Ta 3MiH 4y T/IMBOCTi CEPLIEBO-CY-
AVHHOI cnctemu [o katexonamiHie. MaHighecTayis amiofapoH-iHBYKOBaHOIoO TUPEOTOKCUKO3Y He 3aBXAu TUIMoBa,
L0 BUKSIMKAE MEBHI TPYAHOLI B JiarHOCTvLi Ta JliKyBaHHI, 0COO/IMBO B repiatpyu4HuX nayieHTiB 3 KOMOPOigHUMMN
craHamn. MeTa: npoaHasniayBatv KiliHIYHWA BUNaLOK PO3BUTKY amiofapOoH-iHAYKOBaHOro TMpPeoTOKCUKO3Y 1-ro
TUry y nayieHTa rnoxusioro BiKy, SIKMV CTpaxK4ae Ha rinepToHIuHY Ta iLueMidHy XBopoby cepusi, 3 NepeHeceHnm
IHgbapKTOM MioKapAa, rnopyLLeHHSIMU CepLeBoro pUTMy; 3'cyBat 0COBIMBOCTI KITIHIYHUX MPosBIB AUCEDYHKUIT
LyMTOMORI6HOI 3a5103K, MIAXOAIB 40 AiarHOCTUKK Ta JliKyBaHHs. MaTtepianu ta meroaun. Po3rnsiHy Tl KiHIYHWMA
BUNaLoK JliKyBaHHs nawlieHTa i3 cepLeBO-CyANHHOI NaTosiorieto, yCKIaaHeHow po3BUTKOM AncebyHKUii L3 rnpu
BUKOPUCTaHHI aMiofapoHy: HaBefeHi Ta npoaHasnisoBaHi AaHi aHamHe3y, 00'€KTUBHOIO OOCTEXEHHS, pe3yribTaTtu
11a60paTopPHO-IHCTPYMEHTAsIbHOIrO AOCTIAXeHHS Ta JiiKyBaHHs. Peaynbraru. NauieHT 1., 88 pokis, rocnitanizosa-
HWV B KapgionoridyHe BigAineHHs 3 KIiHIYHUMY 03HaKkaMmuy TUPEOTOKCUYHOI kapaiomionarTii, eHyegbanonarii, mionarii,
Aepmonarii. XBopie 65113bKo 45 pokiB, nepeHic iHapkKT miokappa. OTpumyBaB Ha noCTiViHIVi OCHOBI aHTUIINepTeH-
3UBHI fipenaparu, CTatuHW, HITPaTu, aHTUTPOMOOTUYHI rpenapaty. Y 38’3KY i3 NOripLLUEHHAM CTaHy | BUHUKHEHHSIM
ibpunayii nepencepnb pik ToMy 6yB npusaHadeHmni amiogapoH rno 200 mr LogeHHo. [Npy ornsgi nayieHTa BUsBIeHo
3HayHe CXy[HEHHS, 03HaKu cepLeBoi HeAoCTaTHOCTi IIA CT. 3i 3HKeHHSM gopakuii Bukugy 4o 34—36 %, KombiHOBaHI
MOPYLLUEHHS1 pPUTMY, 30Kpema ¢hibpunsauis nepescepab. 3a gaHumm 11abopaTopHO-IHCTPYMEHTasIbHOro0 OO6CTEXEHHS
3apeecTPoBaHO Pi3Ke 3HWKEHHSI TUPEOTPOMNHOro ropMoHy Ao 0,007 MkMO/Mi Ha Tr1i MOMIPHOro 36iNbLUEHHS Birlb-
HOro TUPOKCUHY Py Mavixe HopMasbHUX poamipax LL3, HasiBHIiVi MOMIPHO MiABULLEHIVi eXOreHHOCTI 3 AinsiHKamm
rinepsackynsapu3sawii Ta HeBesIMKUM HEOAHOPIAHOI CTPYKTYpu BY3/1I0M B ipasivi YacTuyi. Kpim Toro, croctepiranics
nigeueHHs LLIOE, aHemis nerkoro CcTyrneHsl, He3HaqHa rinepkpeatuHiHemisi. 3 ornsgy Ha KoMopbigHy naTosorito,
BiK nayieHTa, amiHu B LL|3 ogHo4YacHo 3 TUpeoinHow ANCYHKLIEID, MPorpecyBaHHs cepuyeBoi HEAOCTaTHOCTI Ta
MOPYLUEHHST PUTMY cepLsi Ha T/1i TPUBasIoro npuvioMy amiofapoHy 6yB BCTAHOBJIEHWI LiarHO3 amMiofapoH-iHLYKo-
BaHoro TMpPeOTOKCUKO3Y 1-ro Tuny. Y nikyBaHHI nepenycim 6ys BiaMIHEHWI aMiofapoH, Npu3Ha4eHui Tiamasos ro
20 Mr LOAEHHO, TaKoX NpoTnaHeMiyHi, 3acrokivinvsi npenapatu. [lepxnopar kasito He 3acTtocoByBaBcs. Hepes
4oTUpU MICALI BAAIOCS JOCAITU €YTUPEOIaHOro CTaHy 3a BiACYTHOCTI MOBIYHWUX peaKuivi Bif TupeocTaTn4HoI Tepariii.
PeuunanBy TMpeOTOKCUKO3Y MPOTSroOM POKY He criocTepirasnocsi. BucHoBku. BpaxoByrouu, LU0 3aCTOCYBaHHs amio-
JapoHy B KOMOPOIAHWUX NayieHTIB JITHLOro BiKY, 30KpeMa 3 MpeBasitoYuMm CepLEBO-CYANHHUMY POosiBaMU, MOXe
CynpoBOAXYBaTUCh ypaxeHHsM LL|3, HeobXigHO npoBOANTY peTesibHUV MOHITOPUHI cTaHy | oyHkUIT L3 sik nepes
MpU3HaYeHHsM npenapary, TaK i B AuHamiyi Tepanii 4718 BUKITIOHYEeHHST MOXIIMBOIO PO3BUTKY amMiO[apOH-iHAyKOBaHUX
CTaHiB, 0co6MBO TUPEOTOKCUKO3Y. JTiKyBaHHS1 aMiofiapOH-iHAYKOBaHOIro TMPEOTOKCUKO3Y 1-ro Tury Mae BKJroYaTu
TUpeocTaTuyHy Tepanito, 4o3yBaHHS SKOI MOBUHHO BpaxoByBaTu BiK, KOMOPOIAHY Natosorito, CTyriHb TSXKKOCTI,
a TpuBanicTs ii npuioMy — BU3Ha4YaTUCh [OCATHEHHSIM €yTUPeo3y 3 MOAasIbLLIOK MEAUKAMEHTO3HOI MiATPUMKOL.
Knro4oBi cnoBa: amiogapoH-iHgykoBaHui TUPEOTOKCUKO3 1-ro TUMy, KOMOPGIgHUI NaLjieHT rnoXuIoro Biky,
TUpeocTaTuyHa Tepariisi, cepLeBo-CyANHHI 3axBOproBaHHS, hibpunsauis nepencepab
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Bctyn

BukopucrtanHs (apmakoTepanii mpu KOMOpOiTHUX
CcTaHax Ilependavae MeBHI TPYTHOII Y 3B’SI3KYy 3 MOXJIM-
BUM PO3BUTKOM TOKCHYHOTO BIUJIMBY JIiKapChKUX 3aC00iB
Ta MOOIYHUX peakliliii, 0COOJIMBO B TrepiaTpUUYHUX XBOPUX.
I1pu moegHanHi imemiunoi xBopobu cepid (IXC) 3 rinep-
TOHIYHOIO XBOp0o06o10 (I'X) Ta CUHAPOMOM IMOPYIIEHb PUTMY
ceplisl 4YacTo 3aCTOCOBYIOTh aMioJlapoOH, HacaMIiepe1 Ipu
HasiBHil (piopusuii nepencepab (PIT) [1].

®IT — oxHa 3 HainomMpeHimux ¢GopM apuUTMii, 110
BUHUKAE Ha TJIi aTepoCKJIEPOTUUYHOTO KapaiocKieposy,
peBMaTUYHUX Baja cepus, ['X, Kapaiomionariii, miokap-
INUTiB, cepleBoi HemocTaTHOCTI (CH), TUpeoTOKCHUKO3Y.
3azHavaeTbes, 1o PIT po3BUBaeThCs MepeBaXkKHO B 0cid
MOXMJIOTO Ta CTApEYOro BiKy, Maiixke B 5 pa3iB 301/IbIIyIOUN
PU3UK PO3BUTKY TPOMOOEMOOIYHUX YCKIIaAHEHb, 30KpeMa
iIIEeMiYHOTO iHCYJBTY, 110 BPEIITi-PEIIT MOXEe IMPU3BECTU
0 CMepPTi ab0 iHBaJIiIHOCTI, 30iIbIIEHHS YaCTOTH Pelr-
IUBIB HAa BiIMiHY Bifl iHCYJIBTIB iHI1I01 eTiosorii [2, 3]. Tomy
noTpiOHA CBOEYACHA MiarHOCTUKA i CUCTeMAaTUYHUI CKPU-
HiHr @I1 I MPOrHO3Y XUTTS MAIliEHTIB BiKOM TOHAT 65
poxiB [4].

3rimHo i3 cydacHUMM peKOMEHIALISIMU 1100 aJTOPUT-
My JikyBaHHs1 DIT MpornoHY€ETbCS BUKOPUCTAHHS TTiAXOMY
ABC Pathway (Atrial fibrillation Better Care), 1110 BKJtouae
AHTHUKOATYJISTHTHY Teparlilo 1151 IpodidaKTUKU iHCYJIbTIB,
TaKTUKY KOHTPOJIIO cuMnOToMiB, 30kpeMa YCC, a Takox
KOHTPOJIb CYMYTHiX 3aXBOPIOBaHb Ta (haKTOPiB PU3UKY,
30KpeMa apTepianbHoro Tucky (AT), nucainigemii, ycy-
HEHHS$I pU3uKy KpoBoTed i jJikyBaHHs CH [4, 5]. Bubip
JIIKYBaJIbHOTO 3ac00y 3a1eXuth Big ¢hopmu PI1, HasiBHOTO
OpraHiYHOTO 3aXBOPIOBAHHS ceplisl, AMCOYHKIIIT JIiBOTO
LIUIYHOYKa, MOpYIIeHb pUTMY Ta iH. [1pu ibomy y naiieH-
TiB 3 'X Ta icCTOTHUM ypaxkeHHSIM cepIlsd — TirepTpodicio
JIiBOTO 1LIyHOUKa, a Takoxk CH — mpenaparom BuGopy
€ aMioJapoH.

dapmakoarHaMika aMiogapoHy MoB’s13aHa 3 0JI0KaI010
nepenyciM Kajai€BUX KaHaiB i YIIOBUIbHEHHSIM 30yIKeHHSI
Q- Ta 3-aapeHOopeLerTopiB, 110 3yMOBJIIOE iHOJII TTOSIBY Kap-
NiaJlbHUX yCKJIaaHeHb. [1poTe amiogapoH BBaXa€eTbCs 10-
CUTB Oe3MeYHMM 151 3acTocyBaHHs y nauieHTiB 3 ®I1i CH,
TOMY 11O HE CITpaBJISiE HETATUBHOI'O iHOTPOITHOTO e(heKTy
Ha Mmiokapy [6]. Pazom 3 TuM Ipu JIiKyBaHHI aMiogapOHOM
iHOMI MOXJIMBUI PO3BUTOK TOKCUYHUX YCKIJIagHEHb. Tak,
BiZoMoO, 1110 Ha TJIi MpUIiOMY aMioIapoHy iHOMAi crocTepira-
I0ThCS YPaKEHHs JIeTeHb, MeYiHKU, IIKipH, epudepruaHoi
HEepBOBOI1 cucTeMu, oueil. [loBimomsieThes, 110 yacToTa
no0IiYHMX e(EeKTiB MPU 3aCTOCYBaHHI aMiogapoOHy CTaHO-
BUTH 15 % B Tiepiuuii pik, a Mpy TPUBAJIOMY JIiIKYBaHHI —
1o 50 % [7]. Y Monexysi amionapoHy HasiBHUI 1o, a 3a
CTPYKTYpOIO TIpernapaT € aHaJIOTOM TUPEOiTHUX TOPMOHIB.
HeitomyBaHHsI aMiogapOHy MPU3BOAUTD 10 BUBLIbHEHHS Be-
JIMKOI KiJTbKOCTi 1011y 3 TIONAIbIIMM PO3BUTKOM MOPYIIEHb
¢yHKuii mmTononioHoi 3ano3u (1113), a came rinmotupeo-
3y a00 TUPEOTOKCUKO3Y, IO CIIOCTEPIra€ThCsl MPUOIUZHO
y 15—20 % maiieHTiB, SIKi OTPUMYIOTh Lieii Tpemapar |8,
9]. Cnin 3ayBaXXuTH, 110 HE TiJIbKW BJIACHE aMioZlapoH, ajie
i ioro MeTaboJIiT — Je3eTIIaMioTapoOH MOXKe BUKJIMKA-
™1 nuchyHkiio 3 nuisixoM npsMoro MUTOTOKCUYHOTO
BILIUBY Ha TUpeOinHi ¢oikymu [8].

AMiofapoH 3MaTHUI MEePelKomKaTh YTBOPEHHIO TPH-
MONTUPOHIHY 3 TUPOKCUHY BHACIIOK iHTiOyBaHHS 5’ eiio-
IMHA31 1-ro TUIY, a TAKOX IPUTHIYyBaTU BIUIMB TOPMOHIB
L3 uwisaxom GJIOKYBaHHS 3aXOIJIEHHS 1X reraTolMTaMu Ta
kapaiomionutamu [10]. I'aneMyBaHHS aKTUBHOCTI Aeiioau-
Ha3MW HepinKo 30epiraeThcst MPOTSATOM NEKiTbKOX MICSIIiB
i micns Binminu niperniapaty. [lonpu 3a3HayeHi 3MiHU y TTepu-
deprayHOMY MeTabO0ITi3Mi TUPEOITHUX TOPMOHIB, OUIBIIICTh
XBOPHUX MepeOyBalOTh Y CTaHi eyTUPeo3y, TOOTO KOHLIEHTpa-
1ist TupeorpornHoro ropMmony (TTT') yrpuMyeThcsa B Mexkax
HopMH. | Bce XX TaKu B OKpEMUX XBOPUX, Y OiIBIIOCTI BU-
MaJKiB 32 YMOB TPUBAJIOrO IIPUIIOMY aMioIapoHY, pO3BHUBa-
10Thest ypaxkeHHs 113 [8]. IcHy1oTh maHi, 1110 rimoTupeos Ha
TITi IpuitoMy amiogapoHy po3BuBa€eThest B 14,0 % i yacTime
B JIITHIX XiHOK, 1110 MEIIKAIOTh B PETiOHAX 3 BUCOKUM BMiC-
TOM 01y B HaBKOJIMIITHbOMY cepenoBuii [11]. [Tpu oMy
CJIif BiI3HAYUTH, 110 PO3BUTOK aMioJapOH-iHAYKOBaHOTO
rinoTUpeo3y He BUKIIMKAE CEpMO3HOI ITPoOIeMI Ha BiIMiHY
BiZl aMiogapoH-iHIyKOBaHOTO THpeoTokcuKo3y (AMIT) [12].
[Ipu po3Butky npurHideHHs dyHkuii L3, ssxe mae Bimomi
KJIiHIYHI TIPOSIBU, SIK-OT 30UIbIIEHHSI Macu Tijla, CyXiCTh
LIKipY, COHJIMBICTh, 3HIDKEHHS KOHIIEHTpALlii yBaru, araris,
JIIKyBaHHSI He TTOTpeOye BiAMiHM amiogapoHy Ta IOB’si3aHe
3 [IPU3HAYCHHSIM JIEBOTUPOKCUHY [11].

AMIT peectpyeThbest B 3 % marlieHTiB Mpy JIIKyBaHHI aMi-
0JIapOHOM, SIK 3a3HaualoTh aBTopH [13]. He 3aBxxau KiiHiuHa
CUMIITOMATUKA € TUTOBOIO. Y MAIi€EHTIB CIIOCTEPIraloThCs
MEePEBAKHO CEPLIEBO-CYAMHHI Ta ICUXOHEBPOTUYHI PO3JIAIN.
CepieBo-CyIMHHI po3/Iaau, 0 BUHUKAIOTh 3aBXKIM, MaHi-
(ecTyroTh Yy BUTISIZI ceplieOUTTSI, TTepeOoiB, 3aAUIIIKU TTPU
HaBaHTaXXeHHi, peLUAUBY MOpYlLIeHb pUTMY ceplist. OTxe,
0COOJIMBOCTI KJTiHIYHOI MaHi(ecTallii, a came HasiBHi Ha rep-
LIOMY ILIaHi CeplLeBO-CyIMHHI MOPYILIEHHs Ta HE3HAYHO
BUpaxkeHi a00 30BCiM BiICYTHI IesIKi KJITAaCUIHI CUMITTOMU TH-
PEOTOKCUKO3Y (300, MTAUBICTb, TPEMOD PYK), BKa3yIOTh Ha
HeoOXigHiCTh HeraitHoro oocrexkeHHs yHkirii [113. BusHa-
YeHHSI MiBUIIIEHOTO PiBHSI BiIbHOTO TUpOKcUHy (BT,) mopsia
3 iCTOTHUM 3MeHIIeHHIM KoHueHTpauii TTT, minBuineHHs
BMicTy aHTuTis o peteniropa TTT B pasi Bxke HasiBHOT XBO-
pobu I'peiiBca (1ndy3HOro TOKCMUHOTO 300a) Haa€ MOKIIM-
BiCTb BYUACHO BCTAHOBUTH IpaBMIbHUIA miarHo3 — AMIT [12].

BinoMo, 1110 HAIJIMIIIOK TUPEOITHUX TOPMOHIB CITpaB-
JISIE TIPSIMY Ta OTMOCEPEKOBaHY Jit0: TOKCUYHUI BIUIMB Ha
MioKap[, 3MiHU YyTJIMBOCTi CEPLIEBO-CYANHHOI CUCTEMU 10
KaTexojaMiHiB, pO3BUTOK apTepialibHOI TilepTeH3ii 3 me-
peBaxKHUM MiABUIIEHHSIM CUCTOJIiYHOTO THCKY. JliacTo-
JIIYHUN TUCK 3HMIKYETBCS, 1110 MPU3BOAUTD 10 30ibIIEHHS
yJIbCOBOTO TUCKY, (hOPMYBAHHSI TiMEePKiHETUYHOTO THUITY
KpoB0oOiTy Ha TJ1i BazoauiaTaliii [ 14]. Ak mpaBmiio, HasiBHA
Taxikap/isi, BAHUKAIOTh Pi3Hi MOPYIIEHHS PUTMY — €KC-
tpacucroiist, @I, ocobnmuBo B oci6 BikoM rmoHa 60 pokis,
1110 PEECTPYETHCS BTPUUI YACTillIe Ta 3yMOBJIEHA 1YK€ HU3b-
kuMm piBHeM TTI [15]. Bussnsierbcst Mmiokapaionuctpodist
3 nogaabiiuM po3BuTkoM CH, YoMy Takox cripusie Tpu-
KycmiganabHa perypritawist [15, 16]. ITompu Te, 1o goci He
MiATBEPIKEHA KOPEJISILisl MiXK pO3BUTKOM TUPEOTOKCUKO3Y
i CH [11], y mauieHTiB HasIBHi 03HAKM OiaCcTOJIYHOIL IMC-
(byHK11iT 31 3HMKEeHHSIM (hpaKl1iii BUKWY JIIBOTO IILTYHOUKA Ta
Ppi3HUMM HOpYIIeHHSIMU pUTMY ceplisi. AMIT BusiBiisie cede
JTy’Ke 4acTO caMe HasiBHOIO pedpaKkTEepHICTIO 10 aHTUAPUT-
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MIYHOI Tepalrii, BUpaXXeHUMH ITOPYIICHHSIMU PUTMY CEPIIs,
a'y XBOPUX 3i HUTYHOUYKOBUMU apUTMisIMU — 30UTbILIEHHSIM
3arajibHOI KiJTbKOCTI IIDTYHOUYKOBUX eKcTpacucroa. Ciinm 3a-
YBaXXUTH, 110 32 HASIBHOCTI Y BUXiTHOMY BapiaHTi MOPYIIIEHb
CepLIEBOrO PUTMY BiIOYBAETHCS JIUILIE X TOCUIEHHSI.

Pospizustiors aBi ocHoBHI popmur AMIT [12, 13, 17] —
tun 1 ta tum 2. AMIT 1-ro tumy — 1e hopma ifon-iHIyKoBa-
Horo rineptupeo3y, a AMIT 2-To Tummy — MeanKaMeHTO3HUIA
NECTPYKTUBHUI TUpeoinuT. € TakoxX i 3MilllaHi (popMu, 1110
MOB’sI3aHi 3 MOXJIMBUMU 000OMa MeXaHi3MaMU PO3BUTKY.
AMIT 1-ro Tuny 3a3BUyait BAHUKAE TIPU BXKe HasIBHiii 1aTo-
Jnorii 1113, 30kpeMa 11e By3i10Buii 300, TMMYy3HUI TOKCUIHUI
300. Tomi sSIK Ipyruii TUN CIOCTEPIira€Thes IMepeBakKHO O3
nonepeaHboro ypaxeHHst 1113. ITpu AMIT 1-ro Tuny npe-
naparamMu BUOOpY, 3BiCHO, € TioHaMminn. BogHouac mepeHa-
cuyeHa iionom L3 Moxe rmoraHo pearyBaT Ha Teparliio, 110
noTpedye momaBaHHS IePXJIOpATy Kajlilo ISl iHTiOyBaHHS
nornvHaHHs 113 oy, a 11e, y CBOIO Uepry, CIpusiTUMe Io-
CWJIEHHIO peakitii Ha TioHaminu [10, 18]. 1o ctocyeTbes 2-ro
TUITY, TIpEIIapaTy IIePIIOl JIiHil B TAKMX MALliEHTIB — IJIIOKO-
KOPTUKOINHU, €PeKTUBHICTb JIIKYBaHHSI SIKUMU 3aJI€KUTh BiJl
TSDKKOCTI TUpeoToKcuKkosy [19]. Y pasi pedppakrepHocTi 10
MeIMKaMeHTO3HOTrO JiKyBaHHS Ta noripmenHs CH y ma-
mieHTiB 3 AMIT peKoMeHIy€eThCsI 3aCTOCYBaTH OIepaTUBHE
BTpYyYaHHSI — TUPEOINEKTOMIIO, 1110 CIPUSIE TOCSITHEHHIO
€yTUPeOo3y B OLIbII KOPOTKi TEPMiHH, i SIKY aBTOpH, 3a pe-
3yJbTaTaMU OOCTimKeHb [20], po3risnanu sIK TepaneBThI-
HUIA BUOip 17151 MALIiEHTIB 3 HAsSIBHOIO TSKKOIO CUCTOJIIYHOIO
IUCHYHKIIIEIO MOPIBHSIHO 3 MalliEHTAMU 3 HOPMaJIbHOIO 200
MOMipHO 3HIKEHOI (hpaKIli€Er0 BUKKULY JIIBOTO IIIJTYHOUKA.

Takum yrHOM, JIiIKyBaHHS 3a JOIIOMOIOI0 aMiogapoHy
B JICSIKMX BUIAIKaX CYITPOBOKYETHCS MIEBHUMM YCKIIAI-
HEHHSIMM, $SIKi CJIil MaTU Ha yBa3i, caMe TOMY HaMU IIPOIIo-
HYETBHCS PO3TJISII KOHKPETHOTO BUIIAAKY aMioIapOH-iHITy-
KOBaHOTO TUPEOTOKCUKO3Y, 3yMOBJIEHOTO 3aCTOCYBaHHSIM
aMiomapoHy y XBOPOIo 3 KOMOPOiTHOIO TTATOIOTIEIO.

MeTta nociimKeHHs: MPoaHai3yBaTy KJIiHIYHUNA BUMA-
IIOK PO3BUTKY aMiOoJapOH-iHAYKOBAaHOTO TUPEOTOKCUKO3Y
1-ro TMMy y maiieHTa MoXWJIoro BiKy, 1110 CTPaXKIA€e Ha Ti-
MEPTOHIYHY Ta illleMiuHy XBOpoOy ceplis 3 ITepeHeCEHUM
iH(apkTOM MioKapjaa, MOPYLUIEHHSIMU CEPLIEBOTO PUTMY;
3’s1CyBaTH OCOOJIMBOCTI KJIIHIYHUX TTPOSIBIB ypaXkKeHHS 111 -
TOIOAIOHOI 3a7103U, ITiAXOMiB A0 JiarHOCTUKM Ta JIIKyBaHHSI.

MaTepiaAn Ta MeToAmn

PosrnsgHyTrii KAiHIYHUI BUTIaMOK JTiKyBaHHS TallieHTa
3 KOMOPOiIHUM CTAaHOM, YCKJIAIHEHUI PO3BUTKOM JIMC-
(GYHKIIII ITUTOIMOAIOHOI 321031 IIPY BUKOPUCTAHHI amiona-
pOHY: HaBeJeHi TaHi aHaMHe3y, 00’ €KTMBHOTO 00CTEKEHHS,
pe3yabTaTi 1abopaTOPHO-iHCTPYMEHTAIBHOIO TOCIIKEeH-
HsI Ta JIIKYBaHHSI.

Pe3yAbTOTU TO OGroBOPEHHS

Kainiynuii 6unadok. Ianient I1., 88 pokiB, rocmiranizo-
BaHUU B KapmioJIOTiYHE BiIIiICHHS Y 3B’SI3KY 3 IOTipIIeH-
HSIM CTaHy 310poB’s. Big3HauaB 3araibHy i M’s130BY c1a0-
KiCTh, Hamagy aHTiHO3HUX OOJIiB 3 CEPLEOUTTIM, 3aAUIIKY
iHCTIipaTOPHOTO XapaKTepy MpU HEBEJMKOMY HaBaHTaXKeH-
Hi — xonpba Mo KiMHaTi, caMOOOCIyTOBYBaHHS, IIIBUIKY
BTOMJIIOBAHICTbh, a TAKOX IHKOJIM Hamagy SIIyXU TP ITia-

1ioMi Ha TpeTili mMoBepX, CXyIHEHHS 32 OCTaHHIl piK OiybIie
HiXX Ha 15 Kr, HAOPSIKM HMKHIX KiHIIBOK, 11O HE 3aBXIU
3HUKAJIU 0 PAHKY, NEPiognYHe 3HUXKEHHS apTepiaibHOTO
tcKy (AT), mopylleHHsI CHy, TTOSIBY AUISTHOK TTirMeHTallil
Ha NepeaHiil MoBepXHi FOMiJIOK, 3MiHM HACTPOIO, ITOTaHu
COH, iHKOJIM TOJIOBHUI OiJTb B JIOOHO-CKPOHEBUX JIJITHKAX,
0isb B aHAJIbHOMY OTBOPi Ta HEMOCTIiHY HasIBHICTb KPOBi
B KaJli IpU CIIOPOXXHEHHI KulleyHrka. Bimomo, 1o mari-
eHT crpaxnae Ha IXC 3 I'X 6inbiie Hixk 40 pokiB. Y Bilti 43
POKiB mepeHic iHhapKT Miokapaa. 2,5 poKy TOMy XBOpiB Ha
OeI1IMXOBE 3araJleHHs, JTiKyBaBCsl B CTallioHapi, BUTTMCAHUIA
y cTabinbHOMY cTaHi. Yepes 6 Mics1IiB Tic/is TpUBAJIOTO TIe-
DPEOXOJIOMKEHHSI Ha J1adi 3aXBOPiB, JiKyBaBCsl CaMOCTIHO,
ajie yepe3 2 TUXKHi OyJI0 1iarHOCTOBAHO EMITIEMY TIEBPU
3 JIIBOOIYHUM eKCyZaTMBHUM ILIeBpuTOoM. ByB rocmira-
JIi30BaHUI, BUKOHAHA TIeBpalibHA MyHKILisl, OTPUMAaHO
1,5 11 mIeBpajbHOro eKCynaTy, Ipy JOCTiIKEeHHI SIKOTO He
OyJ10 3HaiIeHO aHi aTUITOBUX KJIITUH, aHi OakTepiaabHOL
¢aopu (Bimomo, 1110 OTPUMYBAB 10 TOTO JeKijlibKa aHTUOI-
OTHUKiB). JloCTimKeHHs IIeBpaJIbHOTO BMICTY Meperiisiaa-
JIOCh B IEKIJIBKOX JJaOOpaTOpisix, pe3yabTaT HE 3MiHUBCS.
[IpoTsiroM ocTaHHIX IBOX POKIB IIl¢ IBiUi BUKOHYBaJIaCh
IMYHKILisI TIPY MOTipIIEHHI CTaHy, MPOTEe TaHUX 100 OHKO-
JIOTIYHOTO YpaXKeHHSI YU SIKOTOCh CIIelIn(idHOTO, 30KpemMa
TyOepKyJIbO3HOTO, He OTpuMaHo. HasiBHiCTb TyOEepKYyIbO3Y,
CHI/ly, rematuty mauieHT 3amepevye B cede Ta OTOUYIOUHX.
[NawieHT Ha MTOCTIliHilT OCHOBI MpUIIMaB aHTUTINIePTEH3UBHI
npernaparu, CTaTUHU, aHTUKOATYJISIHTU, HITpaTH, ajie ypa-
JKEHHSI CeplieBO-CYIMHHOI CUCTEMU MPOTpecyBain, CTaH
MOCTYITOBO MOTipIIyBaBCsl, PO3BUHYJIACh aHEBPHU3Ma JIiBOTO
IIIYyHOYKa, chopMyBajach HEJOCTAaTHICTh Aa0PTaJIbHOI'O
KjiarnaHa 1-ro CT. 3 HEIOCTaTHICTIO MiTPaJbHOTO KJlaraHa
2-T0 CT., TPUKYCHIiAaJIbHOTO 1-T0 CT., 1110 CYIIPOBOIXYBa-
JIOCh €KCTPACHCTOIIYHOIO apuT™Mi€ero, AV-01okanoro 1 cT.
3 MMOBHOIO 0J10Ka1010 MpaBoi Hixkku mmy4ka [ica (ITHTIT) ta
MMOMipHUM 3HXKeHHSIM dpakuii Bukuay (DOB) niBoro muny-
Houka 10 42—46 %. Pik Tomy B nauieHra po3sunyJjachk OIT.

3 omrsimy Ha KOMOpOigHy martoJiorito — HasgBHY IXC,
nepeHeceHui iHapKT Miokapaa, ['X, BupaxkeHi KOMOiHO-
BaHi MopylieHHs1 put™y, B ToMmy uncii @I1, nporpecyrouy
CH, HemocTaTHIO e(DeKTUBHICTh OIIEPEaHbOI Teparlii, J10-
JIaTKOBO OYB IMpU3HAaYeHUI aMiofapoH (KOpaapoH) B 103i
200 mr moaeHHo. [1poTe MoJiMIIeHHs He CIIOCTEPIirajaoch.
BincyTHOCTI MO3UTUBHOT AMHAMIKY TAKOX CITPUSIIIN CYITyTHI
3aXBOPIOBAaHHS: 1OOpOsKiCHA Timepruiasis mepeamMixypo-
BOI 3aJ1031, epUTEeMaTO3Ha racTporaTisi, TOJiNno3 NpsiMoi
KUIIKYW, XPOHIYHUI 3aI10p, XpOHIYHUIA TeMOpOIi, BTOPMHHA
aHeMisi, ceyokam’siHa XBopoba Ha TJIi acTeHOIIeTIPeCcuB-
Horo cuHapoMy. Yepe3 mpubdimsHo 8§—10 MicsiiiB Ha Ti
MIpUiioMy amMiogapoHy 3arajlbHUI CTAaH IalliEHTa CYyTTEBO
TMOTIiPIIMBC, 30UIbIINIIACE 3aAUIIIKA, IKA PEECTpYBaIach He
TIJIBKY MPY HE3HAYHOMY HaBaHTaXKeHHi, ajie i B CTaHi cro-
KO10, 3’ IBUJIMCh HATIJIM CepIIeBOI aCTMU, BUPaKeHa cJiad-
KiCTb, IIBUAKA BTOMJIIOBAHICTh, Tepedoi B poboTi cepls,
IO TOTO 3K BTpaTa Macu Tijia, 3MeHIuiach @B no 34—36 %,
i mauieHT OyB rocIiTaai30BaHUIA.

[Ipu 06’exTBHOMY OOCTEXKEHHI CIIocTepirajaach mo-
MipHa OJ1iicTh, 3HUKEHUI Typrop HKipu 3 Tinmorpodieto
M’s13iB, TIiIrMEeHTallisl 3 MaCTO3HICTIO HUKHiX KiHIIIBOK 3 OK-
peMUMM LiaHOTUYHUMH AUTTHKAMM T10 TIepeIHill TOBEepXHi
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romisiok. Ilepudepuyni niMbaTryHiI By3/11 He ITaIbITyBa-
Juck. Han nereHsiMu ociaGieHe BE3UKYJISIpHE TUXaHHS
3 000x ctopiH. CepiieBa AisibHicTh apuTMiuHa, YCC 85—
110 3a 1 xB, AT 110/50 m™m pr.ct. [leuinka 30iableHa, Ha
1,5—2,5 cM BUCTYIIAE 3-11i1 pedepHOi AyTU IpaBopyy. 2KuBiT
M’SIKWI, JTJoKaibHa OoovicTh BincyTHs. Cumrrom [lactep-
HaIIbKOTO HeraTUBHUIA 3 000X cTopiH. HasiBHI KpoB’sHUCTI
BULJICHHS 3 aHAJIBHOTO OTBOPY, CEUOBUALICHHSI 6—8 pa3iB
yIeHb Ta 1o ABoX pa3iB yHoui. 113 ad oculus He Bizyaii3y-
€ThCS, MPU KOBTAaHHI BUIHO TEPEIINIOK, TaJbIaTOPHO
06e300iricHa, M’ SIKOI KOHCUCTEHIIII.

Pe3yAbTaTM AQGOPATOPHO-
IHCTPYMEHTAAbHOIro 06CTe)XXEeHHSs
3araJbHOKJIIHIYHUI aHaji3 KPOBi: EPUTPOLUTH —
4,09 x 10“/m, remorno6in — 125 r/a, neikouutn —
6,1x10°/n(e —2 %, 1 —2%,c— 66 %, 1—22 %, M —
8 %), TpombouuT — 254 X 10°/71, IHOE 60 mMMm/Tox,
reMaTokput 36,9 %. AHaji3 cedi 3arajJbHUii: BiTHOCHA
miabHicTE — 1010, GiIOK — BiACYTHIi, IIyKOP — BiICYTHIl,
JeiKoIT — 4—6 B I1/30pY, epUTPOLIUTH — 1—2 B 11/30DY,
eTiTeNTii TNIOCKNI — He3HavYHa KiJIbKiCTh, TiaJliHOBI IIMITiH-
npu — 0—1 B 11/30py.

BioxiMiuHui1 aHaITi3 KpOBI: 3aranbHMii 610K — 60,8 r/71,
cedyoBuHa — 7,8 MMOJIb/N1, KpeaTuHiH — 149 MKMoOJIb/JI,
3araJbHUM X0necTepuH — 4,6 MMOJIb/JI, TPUTITiLIEPU-
i — 0,79 MMoJib/71, IIyKOp — 6,5 MMOJIb/J1, 3araibHUI
0inipy6iH — 15,8 MkMoab/a (psaMuii — 4,0 MKMOJIb/J,
Henpssmuit — 11,8 mxmonw/n), ACT — 15 On/n, AJIT —
15 On/n, anbda-aminaza — 82 On/n, nyxHa docda-
taza — 90 On/n, piopuHoren — 4,0 /1, AYTH — 27 c,
npotpombiHoBuit vac — 18,5 ¢, IITI — 90 %, TpoMGiH 3a
Ksikom — 49,4 %. I1CA 3aranpHuit — 3,89 ur/miu, ITCA
BinbHMI — 1,09 HT/MJI, CTiBBiTHOIIIEHHS BITbHOTO i 3a-
ranbHoro INCA — 28 %. TTI' — 0,007 MkMO/ma (Hop-
ma 0,4—4,2 mxOn/min), BT, — 2,47 ur/nn (Hopma 0,89—
1,76 ur/nn), AT-pTTI < 10 MO/Ma (HopMa), aHTUTINIA 10
TIIO — 12 MO/mi (HopMma 1o 34 MO/ma).

EKT: UCC 85—110/xB. [ToBHa 6mokama [THIIT. ®i-
opuisuisa nepencepab. Pyouesi 3miHu (1mocTiHGapKTHi)
B OUISTHIII IEpeTHHOOOKOBOI Ta 3aHBOI CTIHOK JIiBOTO IILTY-
HOYKa, BEPXiBKU, MiXKIIUTYHOUKOBOI MEPETUHKMU.

ExoKC: Bucxigna aopra — 3,32 cm, AK — 1,6 cMm,
MIIIT — 1,23 em, 3CJIII — 1,05 em, JITT — 4,6 cm, TTI —
3,73 em, KIIP — 4,92—5,0 cm, KCP — 4,13 cm, @B — 36 %.

V31 111 3: po3ramoBaHa TUIIOBO, KOHTYPH PiBHi, pO3-
Mipu: mipaBa yactka — 4,9 cM?, j1iBa yactka — 4,6 cM?, Te-
pewmniiok — 0,45 ¢cM?, eXOreHHICTh MiBUILIEHA TTIOMIpHO,
HeoaHopigHa, KpynHo3epHucTta, npu KAK — pinsgHku
rirepBacKyJsipu3aliii, B IIpaBiii YacTIIi Bi3yasli3ye€ThCs i30-
rirroreTeporeHHe BKIItoUyeHHs po3MmipoM 0,7—0,9 cm. T1pa-
BOOiIUHUI By3/10BUi1 300.

PentreHorpadist opraHiB rpymHoOi KJIITKHW: IBOOIYHUIA
nmHeBMO(DiOpo3, y BepxiBKax KajablimHaTu. KopeHi cTpyk-
TypoBaHi. /liadpparma 4iTKa, CMHYCH BUTbHI. AOpTa YIIiIb-
HeHa. [TomipHo 36iIbIIEHMI JTiBUIA TTYHOUOK cepiisd. Y3/1,
OpraHiB 4epeBHOI MOPOXKHUHM: BOTHUIIEBUI CT€ATO3 Ie-
YiHKU. XpOHiuHUI aHKpeaTuT. ¥Y3J1 HUPOK: MiKpOJiT Ta
KicTta jiBoi HupKku. ¥ 3/l opraHiB Majoro taza: 100posikicHa
rinepmiasisg mpoctatu (AI'TI3). Suspicion neo (biorcis:

aTUITOBMX KJIITUH He BUSIBJIEHO). BigeopeKTocKomis: moJin
MPSIMOI KUIIIKK, B3TO Oiorcito (03HAK aTUIIii He 3HAMIEHO).
Orisi ICUXOHEBPOJIOTa: aCTEHOAEPECUBHUN CUHIPOM.
Ypogor: MikpoJiT Ta Kicta jsiBoi Hupku. JII'TI3 2-To cT.

Ha ocHoBI 3’sicoBaHUX TaHUX aHAMHE3y Ta 00’ €EKTUBHO-
ro OOCTEXXEHHSI, a TAKOXX OTPUMaHUX pe3ybTaTiB jabopa-
TOPHO-1HCTPYMEHTAJIbHUX AOCIIIKEHb OyJI0O BCTAHOBJIEHO
HACTYITHU [1iarHo3.

Ocnoenuii: IXC. TToctindapkrauii (1979 p.) kapmiockiie-
po3. Atepockiepos. HemocTaTHicTh aOpTaibHOTO KilamaHa
1-ro cT., HeAOCTAaTHICTh MITpaJbHOIO KjaraHa 2-To CT.,
TPUKYCHiIaJIbHOTO KJIanaHa 1-ro cT. ['ineproHiuHa xBopoba
I1I ct., 1-11 cTymiHb, pu3uK 4.

Yekaaonenns: piopunsiia nepeacepab, nocriiiHa gop-
Ma, HopMmocuctodis. [ToBua 6mokama ITHIIT. CH IIA 3i
3HUKEHOI CUCTONIYHOW GyHKIliero Miokapaa (PB 34—
36 %), ®K 11 3a NYHA.

Cynymmiii: aMiolapoH-iHIYKOBaHUI TUPEOTOKCUKO3
1-ro TuIy cepenHboi TSKKOCTI 3 THPEOTOKCUYHOIO eHIleda-
JIOMAaTi€l0, KapaioMionari€lo, nepMoriarieio. Boraumesuit
creaTo3 nmevyiHku. Mikpoutit Ta Kucta JiBoi Hupku. AT'TI3
2-ro c1. Eputemarosna ractpormaris. [loxin mpsiMoi KMIIKH.
XpOHiUHUI TeMOpOIi. AHEMisI JIETKOTO CTYIICHSI.

bepyuu no yBaru Bik mnaitieHTa, HasiBHUI KOMOPOiTHUIA
craH, o Bkiwouvae IXC, I'X, nepeHeceHuit iHDapKT Mio-
KapJa, BiTHOCHY HeZIOCTaTHICTh aOPTaJIbHOI'0, MiTpaJbHOTO,
TPUKYCHiTaJILHOI'O KJIAllaHiB, KOMOIHOBaHI MOPYIIEHHS
PUTMY, IO CYMPOBOIXYIOThCS Mporpecytoyoto CH 3i 3HuU-
XKeHoIo (pakili€lo BUKUIY, JJIKyBaHHS MalliEHTa ITOTpedye
peTeNbHOTO BpaxyBaHHS BCixX (pakTopiB. I Xoua maimieHT
OTpMMYBaB pallioOHaJbHY Teparilo, OCTAHHIM 4aCcOM YiTKO
MPOCTiIKOBYBaJlach HeraTUBHA AMHaMiKa.

3a ocTaHHI Ba pOKU TAILliEHT ACKiJbKa pa3iB XBOPiB,
nepeHic iHdekmiliHe 3aXBOpIOBaHHS, Ha TIIi SIKOTO, MIMO-
BipHO, PO3BMHYBCSI CENITUYHMI CTaH 3 EMITIEMOIO TIJIEBpU
Ta TUIEBPUTOM, 1110 TTOTPeOYyBaJio 3aCTOCYBAHHS HE TUIbKU
MEIMKAaMEHTO3HOI Tepalrlii, ajie i TpoBeIeHHSI IJIeBPATbHUX
IMYHKIIii, a 11e BKpaii BUCHAXKMJIO iMyHO3axX1CHI MexaHi3-
mu. KpiM TOro, yMOBM KUTTSI OCTAaHHIM YacOM TIOB’sI3aHi 3i
cTpecaMu, SIKi HalllapoBYBaJMCh Ha KOMOPOiIHY MaTOJIOTii0
3 BiK3aJIeXKHUMM ITpobieMamMu. Bee 11e cTBOpmIIo BiaImoBigHi
MepeyMOBU JUISI PO3BUTKY HEraTUBHUX e(heKTiB MearKa-
MEHTO3HHUX 3ac00iB, 30KpeMa aMiogapoHy, IIpU3HAYCHHS
SIKOTO Yepe3 TSKKE YPaKeHHsI ceplisl i3 Cepiio3HUMU Topy-
LIEHHSIMU pUTMY OYyJI0 CBOTO Yacy LIiJIKOM OOIpyHTOBAHUM.

Ha MoMeHT npr3HayeHHs aMiogapoHy MalliEeHT MaB ey-
TUPEOITHUI CTaH (MONepeaHil aHali3 TUPEOiAHOIO CTaTyCy
He BUSIBUB OyIb-sKMX 3MiH), ogHak y LI13 BizyamizyBaBcs
OJIMH HEBEJMKUIA By30J, 110 32 YMOB BilICyTHOCTi (DyHK-
LIIOHAJIBHUX 3MiH 3aJI031 He OYyJI0 MPOTUITOKA3aHHSIM IS
3aCTOCYBaHHSI Tipenaparty. Ajie TpuBaJie JIiKyBaHHS aMio-
napoHoM Tpu3Besio 10 po3BuTky AMIT. I1po 1ie cBiguarth,
Mo-Tepie, KIiHIYHI 03HaK1 TUPEOTOKCUIHOI KapaioMio-
naTii y BUIJISIAL TIOCUJIEHHS 3aIMIIKM MPY MiHiMaJIbHOMY
HaBaHTaXXEeHHI, IOSIBY aHTiHO3HMX 00JIiB, mepe0oiB Ha (DOoHi
ICTOTHUX MOPYIIEHb PUTMY, SIKi yepe3 AeKiJbKa MicsIliB
MpUIOMY aMiogapoHy 30LIbIIMIMCS 3 OTHOYACHUM 3MEH-
mweHHs M OB 1o 34—36 %, 110, IMOBIpHO, 3yMOBJIEHO J10-
IATKOBUM TOKCMYHUM BILUIMBOM Ha Miokap, 3MiHamu AT
3 TEHJEHIIIEIO IO 3MEHIIIEHHS IiaCTOJIIYHOTO TUCKY; TTO-/IPY-
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re, IOMIpHIi SIBUIIIA TUPEOTOKCUIHOI eHIledasomnarii — Bif
TOJIOBHOTO 0OJII0, MOPYILIEHb CHY 10 ACTEHOAEIIPECUBHOTO
CTaHy; IIO-TPEeTE, BTpaTa MacHu Tijla, M’s130Ba Ta 3arajibHa
C1a0KiCTh, 110 TIOB’s13aHi 31 3pOCTaHHSIM KaTabOTiYHUX TTPO-
1IeCiB, TUPEOTOKCUYHOIO MiOIaTi€l0, HassBHOIO aHEMI€IO (K
3a paxyHoK ypaxkeHHs L1113, Tak i uepe3 nmporpecyrouy CH),
i Ha 10IaTOK — TUPEOTOKCUYHA AePMOMaTisl 3 HasIBHUMU
IIISTHKaAMM ITiIrMeHTallii Ta IiaHOo30M Ha HaOPSIKIMX HIDKHIX
KiHIIiBKaX MO MepeaHill ToBepxHi TOMIJIOK 3 000X CTOPiH.

Ilomo maromopdonoriunux 3miH 1113, Ha doHi maitke
HOPMaJIbHMX BiKOBUX PO3MipiB 3aJI03U 3 MIOMipHO MOCHJIe-
HOIO €XOTeHHICTIO BU3HAYAIMCH AUISIHKU TillepBacKyIsIpr-
3allil Ta TOOAMHOKUI BYy30J1 HEOTHOPITHOI CTPYKTYpPH He-
BEJIMKUX po3MipiB. 1onaTKoBi 00CTEXKEHHS 3apeeCTPyBAIN
icrorHo HuU3bkuii TTT (ax mo 0,007 MkMO/mi1) i Tpoxu
30i1bIIeHU I piBeHb BT, Mpy BiICYTHOCTI 3pOCTaHHS aHTUTI
1o peuenrtopa TTI. Otxe, kaiHiYHa KapTUHA Tinep@yHKIIii
1113 mana 1ocTaTHiit KOMIJIEKC CUMIITOMIB Pi3HOTO CTYMEHSI
BUpaxkeHocTi. Ha BinMiHy Bil KJIaCUMHOI'O TUPEOTOKCUKO3Y
npu 1uy3HOMY TOKCUIHOMY 3001 KOHCTaTyBaIM BilICyT-
HicTb sIK Takoi rinepriiasii 1113 i anTurin no peuenropa TTT,
BiICYTHICTb O TaIbMOIIATII IIPY IMPOBITHOMY CUHIPOMI
CepLEBO-CYTMHHUX MTOPYIIEHD i Ja00paTOPHOMY ITiATBEP-
mkeHHi — 3HmkeHHs TTT i minBuiueHHs BT,. Mana micue
JlyMKa 11010 HasIBHOCTI y MailieHTa (yHKIiOHATbHOI aBTO-
HoMii 1113, mpoTe HasIBHICTb CeplIeBO-CYIMHHUX YpaxkeHb
SIK TOJIOBHUX, 1110 iCTOTHO HOTipIIMJINCH Ha (hOHI IIpriiomy
amiofapoHy, Mopsa 3 ICUXOHEBPOTUYHUMU PO3JIaJlaMu,
CXYIHEHHSIM, JIEPMOIIATI€I0 TIPY 3a3HAYEHUX MMaToMOpdo-
JoriyHux 3miHax B 113 i miaTBepmkeHiit nMcyHKIii, a Ta-
Kkox BupaxeHi 3Minu ILIOE, kpeaTnHiHy Ha (poHi 3HAYHOTO
MOTIpILIEHHS CTaHy Malli€HTa CBIIYMIIN PO 3B’S130K 3 10/1a-
BaHHSIM aMiofapoHYy 10 JiKyBajJibHOI cxemu. Tomy OyB ocTa-
TOYHO BcTaHOBIIeHN miarHo3 AMIT. BuznauenHs 1-ro tumy
AMIT rpyHTyBasiocs Ha MONEPENHiii CKOMITPOMETOBAHOCTI
1113 (By3moBuii 300), 3MiHAX €XOT€HHOCTI Ta BaCKYJISIpM3allii,
3apeectpoBanux Y3J1 3 KK i HassBHOMY Tiepebiry Tupeo-
TOKCHMKO3Y cepeaHboi TsKKoCTi. [llomo HeratuBHOTO (heHO-
MEHY aBTOarpecii, To 11e 1iJTKOM MOXJIMBO B O0Ci0 JITHHOTO
BiKY 32 YMOB KOMOpPOiTHOCTi, Oepy4yu A0 yBaru repeHeceHi
3a OCTaHHI IBa pOKU iHTepKypeHTHI 3axBopioBaHHs. OTXe,
B JaHoro nauieHTa HasiBHU AMIT 1-ro tuy.

3 ormsiny Ha po3BUTOK AMIT 1-ro Tvmy maiieHTy B Iepiry
yepry OyJ1o BimMiHeHO amiogapoH. Jlo 6a31CcHOTO JIiKyBaHHS
JIOIaHO TUPEOCTATUYHY Teparlilo TIOHaMiZOM — THPO30JI IO
20 Mr Ha 100y 11I0IEHHO. 3aCTOCOBYBABCS MEPCOHATI30BAHUI
Miaxin: 3BaxkaJv Ha BiK mauieHTa (88 pokiB), HasIBHY LTy
HU3KY CyNyTHiX 3aXBOPIOBaHb, iCTOTHY BTpaTy MacH TiJja,
a TaKOXX JOCTATHIil mepetik mpernapariB, sIKi BiH OTpUMY€E Ha
MOCTIHI!t OCHOBI, 110 i BU3HAYWIO CEPEeIHIO TepareBTUI-
Hy 103y Thupo3ody. [lepxyiopat Kajilo He Mpu3HaYaIn Yepe3
HasIBHE IMiABUIIEHHS piBHSI KpeaTUHIHY Ta PU3UK PO3BUTKY
arpaHyJIouuTo3y. TakoxX noaanu A0 Teparii KOpoTKOoYacHi
Kypcu KOMOIHOBaHOTO POCJIMHHOTIO TpenapaTy celaThB-
HOI mii (TIlepceH), KOPBITUHY, Tia30TOBOI KMCJIOTHU (aHTapec),
nanHTorpasoiy (40 Mr), mpenapary BicMyTy (racTpo-HOpPM),
3aJ1i30BMiCHMX IIpeIapariB, 3a MOTpeOr — BUKOPUCTAHHS
Harpito mikocynbdary (miKonakcy). ¥ noganbiiomMy naiieH-
TOBi peKOMEHIIOBAaHO MTPOUTHU TPUBAIUM KypC TaMCYI03UHY
(OMHIK) 3a peKOMeHAALSIMU YPOJIOTa.

Yepes 4 TkHi Ha (POHI IPpUIOMY TUPEOCTATUIHOIL Te-
parii BinOyavcst Ty>e MoMipHi 3MiHU TUPEOITHOIO CTaTyCy:
piseub TTT — 0,014 MxkMO/mu, a BT, — 2,04 Hr/mn nipu
cyrreBiit quHamini LLIOE — 36 mMM/rox, KpeaTuHiHYy —
114 mxMmomb/n. Po3rasgnanuck 3MiHU B J1iKyBaHHi, MOB’sI-
3aHi 3 MPU3HAYEHHSIM [JIIOKOKOPTUKOINIB, MPOTE Malli€HT
KaTeropmyHo BiIMOBUBCSI, TaK CaMO SIK i Bill MOXJIMBOI T -
peoinekToMii. Tepamisa Oyia IpogoBXKeHa B TOMY K 00CSI31.

HacrtynHe oOcTexkeHHs mMaiieHTa (4epe3 8 TUXKHIB Bi
IMOYaTKy TUPEOCTAaTUYHOI Tepalrii) 3apeecTpyBalio IOJIiM-
IIEHHST CTaHY — 3MEHIIWINCH 3a[IUIIIKa, CEPLICOUTTSI, aHTi-
HO3Hi 00J1i, malieHT 100paB 7 KT Macu Tijia, MOJIMIIUINCh
(byHK1IOHAIBHI TTOKA3HUKH iSITTBHOCTI Ceplis: 3MEHIINIIACh
YCC no 58—92/xB, 36inbimnack @B 10 40 %, noninimmscest
@K o II 3a NYHA (nipu HagxomkeHHi 6ys @K I1I), CH
[IA cr. JTabopaTopHi naHi yepe3 8 TvKHiB: piBeHb TTT 30i1b-
mmmBes 10 0,022 MkMO/mi, BT, 3MeHImBces 1o 1,6 Hr/m,
smeHmuiaack LHIOE no 24 mm/ron, HopMaizyBaBcsl piBeHb
[JIiKeMil HaTIe 10 5,4 MMOJIb/JI, BMEHIIMBCS KpEaTUHIH 10
109 mxmonb/i, ceyoBuHa 4,8 mmouib/n. Ciii 3a3HaYUTH,
1110 B JTaHOMY BUMAAKYy Bim0OyBajach QyxKe MOBiJIbHA HOP-
Mamizawis ¢ynkmii I3, mo MoxHa po3risigaTt IK OTHY
3 0COOJIMBOCTEH y repiaTpiyHUX KOMOPOiJHUX MaLli€EHTIB.
A 3 orsimy Ha IepeHeceHi 3a OCTaHHI IBa POKM CYMYTHI
iH(eKIIil, OOTSIKEHi CEITUYHUM CTAaHOM, IIUTKOM 3PO3YMIJIo
YIIOBUIbHEHHSI BiTHOBIIOBAJIbHUX IPOLIECIB B OpraHi3Mi.

Hapemri, nuire depe3 4 Micsii OyB TOCATHYTHIA
eytupeo3s, piseHb TTI craHoBus 2,2 MkMO/mi, a BT, —
1,3 ur/mn. TligTpuMyiody 103y TUPO30Jy 5 MT MAIliEHT OT-
pumyBas 11e 1,5 Mmicsus. YckiaqHeHb Bil THPEOCTAaTUYHO1
Teparrii He 3apeectpoBaHo. PennnuBy AMIT mipoTsirom poky
HE CITOCTePiraaoch.

Takum unHom, AMIT y 11bOro naiieHTa, 3yMOBJIEHUIA
BIIMBOM IIpeIiapaTy IIpH JTiKyBaHHI KOMOPOiTHOI ITaToJIOTi1,
MaB TeBHi 0COOJMBOCTI KJIIHIYHMX MPOSIBIB 3 TPOTPeCyoym-
MU CepIIeBO-CYTMHHUMU PO3JIaaMi, TICUXOHEBPOTUIHUMU
CUMIITOMaMHM, CYTTEBUM CXYIHEHHSIM, MiOTaTi€l0, 1€PMO-
MaTi€o MpM MOMipHUX maToMopdosorivHux 3miHax B 1113
i TIOpyIIeHHI TUPEOIMHOTrO cTaTycy Ha (POHI BUpaxKEeHOTO
TMOTipIIeHHST 3arajJbHOTO CTaHy, 10AATKOBO CITPUUYUHEHOTO
CYITyTHIMU 3aXBOPIOBAHHSIMU, 110 TIPU3BEJIO IO YITOBiJb-
HEHHS NOCSTHEHHS eyTUPEOo3y LIISIXOM BUKOPUCTAHHS
THPEOCTaTUYHOI Tepallii B iHAUBiLyaIbHO MiniOpaHiii 103i,
MPOJIOHTOBAHOTO MiATPUMYIOUOTO JIIKyBaHHSI.

BucHoBKM

3acTocyBaHHS aMioapoHy B KOMOPOiAHUX MAIiEHTIB JIT-
HBOTO BiKy B OKPEMMX BUTAIKaX CYITPOBO/IKYETbCSI PO3BUT-
KOM aMioapOH-iHIyKOBaHUX ypaxkKeHb IIIMTOMNOAIOHOT 3a10-
3U, 1110 CYTTEBO YCKJIAIHIOE JTIKyBaHHSI Ta OOTSIXKY€E TTPOTHO3.

Ilepen mpu3HaueHHSIM aMiogapoHy OOOB’SI3KOBUM
€ TIPOBEJEeHHS IONepeaIHbOro OOCTEeXKEeHHs IallieHTa,
BKJIIOYHO i3 CKPMHIHTOM CTaHy HIUTOTONiOHOI 3a7103M.

VY naui€eHTiB 3 NpeBaJIOIOYMMHU CEPLIEBO-CYIUHHUMU
posyiagaMu, 30KpeMa 3 BUPaXXEHUMU MOPYIIEHHSIMU cep-
LIEBOTO PUTMY, SIK-OT (DiOpUMIISLIiS TTepeacepib, JOLITEHO
IMPOBOAUTY MOCTITHUIT MOHITOPUHT (PYHKIIil IIUTOIOAIOHOT
3aJ103M TIiJT Yac Ta IicjIsi BAKOPUCTaHHS aMiOIlapoHYy JIJIsT BU-
KJIIOUEHHS MOXXJIMBOTO PO3BUTKY aMiOJapOH-1HIYKOBaHUX
CTaHiB, 0COOJIMBO TUPEOTOKCUKO3Y.
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JlixyBaHHS aMioZapOH-iHAYKOBAHOI'O TUPEOTOKCUKO3Y
1-ro TUIy Ma€ BKJIIOYATU TUPEOCTATUUHY Tepallito, 103y-
BaHHSI SIKOI IIOBUHHO BPaxoOBYBaTH BiK, KOMOPOimHy ma-
TOJIOTiI0, CTYIiHb TSIKKOCTi, @ TPUBaJiCTh BUSHAYAETHCS
JMOCATHEHHSIM €yTUPeo3y 3 MOAAIbIIUM MiATPUMYIOUUM
JIIKyBaHHSIM.

KonduikT inTepeciB. ABTOpU 3as1BJISIIOT PO BiZICYTHICTD
KOH}IIIKTY iHTepeciB Ta Bi1acHOI (hiHaHCOBOI 3alliKaBJIEHO-
CTi IIpM MiATOTOBII JAHOI CTATTi.
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L.V. Shkala, T.Y. Malchevska, O.M. Plienova, O.V. Shkala
Bogomolets National Medical University, Kyiv, Ukraine

Amiodarone-induced thyrotoxicosis type 1 during the treatment of cardiovascular diseases:
features of a clinical case

Abstract. Background. Treatment of patients with comorbid pa-
thology, including hypertension, coronary heart disease with atrial
fibrillation, often requires the use of amiodarone. Unfortunately,
the latter in some cases is accompanied by complications, inclu-
ding thyroid dysfunction. The most serious situation develops when
amiodarone-induced thyrotoxicosis occurs, which leads to an addi-
tional toxic effect on the myocardium and changes in the sensitivity
of the cardiovascular system to catecholamines. The manifestation
of amiodarone-induced thyrotoxicosis is not always typical, which
causes certain difficulties in diagnosis and treatment, especially in
geriatric patients with comorbid conditions. The purpose of the
study: to analyze a clinical case of amiodarone-induced thyrotoxi-
cosis type 1 in an elderly patient suffering from hypertension and
coronary heart disease with a previous myocardial infarction, heart
rhythm disorders; to find out the peculiarities of clinical manifesta-
tions of thyroid dysfunction, approaches to diagnosis and treatment.
Materials and methods. A clinical case of treatment of a patient
with cardiovascular pathology complicated by the development
of thyroid dysfunction when using amiodarone is considered: the
data of medical history, objective examination, results of laboratory
and instrumental research and treatment outcomes are presented
and analyzed. Results. Patient P. aged 88 years old was hospitali-
zed to the cardiology department with clinical signs of thyrotoxic
cardiomyopathy, encephalopathy, myopathy, dermopathy. He has
been sick for about 45 years, has a history of myocardial infarction;
received antihypertensive drugs, statins, nitrates, and antithrombotic
drugs on a permanent basis. Given the severity of the condition and
the occurrence of atrial fibrillation, amiodarone 200 mg daily was
prescribed a year ago. Examination of the patient revealed a signi-
ficant weight loss, signs of heart failure stage IIA with a decrease in
ejection fraction to 34—36 %, combined rhythm disturbances, in

particular atrial fibrillation. According to the laboratory and instru-
mental examination, there was a sharp decrease in thyroid-stimu-
lating hormone to 0.007 ulU/ml with a moderate increase in free T,
and almost normal size of the thyroid gland, moderately increased
echogenicity with areas of hypervascularization and a small hetero-
geneous node in the right lobe. In addition, an increase in erythro-
cyte sedimentation rate, mild anemia, and slight hypercreatininemia
were observed. Taking into account the comorbid pathology, the
age of the patient, changes in the thyroid gland simultaneously with
thyroid dysfunction, progression of heart failure and heart rhythm
disturbances against the background of long-term amiodarone ad-
ministration, a diagnosis of amiodarone-induced thyrotoxicosis
type 1 was made. First of all, amiodarone was discontinued, thiama-
zole 20 mg daily was prescribed, as well as anti-anemic and sedative
drugs. Potassium perchlorate was not used. After four months, it was
possible to achieve an euthyroid state without adverse reactions from
thyrostatic therapy. No recurrence of thyrotoxicosis was observed
during the year. Conclusions. Considering that the use of amiodarone
in comorbid elderly patients, including those with predominant
cardiovascular manifestations, may be accompanied by damage to
the thyroid gland, it is necessary to carefully monitor the state and
function of the gland, both before prescribing the drug and during
therapy to avoid possible development of amiodarone-induced con-
ditions, especially thyrotoxicosis. Treatment of amiodarone-induced
thyrotoxicosis type 1 must include thyrostatic therapy, with the do-
sage adjusted based on the patient’s age, comorbid conditions. The
duration should be determined by the achievement of euthyroidism
with further medical support.

Keywords: amiodarone-induced thyrotoxicosis type 1; comorbid
elderly patient; thyrostatic therapy; cardiovascular diseases; atrial
fibrillation
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AaHunie O.A., LLeniteko B.l., Creuyk €.B., bopyra H.B.

[TOATQBCHKUN ACPIKABHUIN MEAMNYHWI YHIBEpCcUTET, M. [IOATABQ, YKpaiHaO

MopdomeTpuyHi T MOPPOAOriYHI
OCOOAMBOCTI TPINYACTOro BY3AQ LUYPIB
NPV eKCNepMMEeHTAAbHIN MOAEAI
ACEenTUYHOro 3ANAAEHHS i BB AEHHI
KPiOKOHCEepBOBAHOI NACLLEeHTU

Pestome. AkTyanbHicTb. 3axBoptoBaHHS NEPUEPUYHOI HEPBOBOT CUCTEMM CTAHOBIATL MoHas 50 % yciei amoy-
J1aTOPHOI HEBPOJIOr4YHOI NAaTosOrii, & OCKINIbKW 3arnasibHi 3aXBOPIOBaHHSI € OfHIEI0 3 OCHOBHUX MPO6/IEM MEAULIMHM,
Ha CbOorofHi BaxmBa po3pobka HOBMUX METOLIB rpoTu3anasbHoi Teparii, B OCHOBI IKMX € fisl 6i0f0rYHO aKTUBHUX
PeYoBUH, SIKi MICTATBLCS B HATYPAasIbHUX NPOJYKTax, & TakoxX y 6aratboX TKaHWHax ccaBLiB, 30Kpema B r1ayeHTap-
Hivi TKaHWHI, sIKa nig Yac BariTHOCTI € 3a/1030t0 BHYTPILLHLOI cekpeyii. OTXXe, MMTaHHS BUKOPUCTaHHS npenaparis
KPIOKOHCEePBOBAaHOI rniaLeHTy Mae BEJIMKe NPpaKTUYHe 3Ha4YeHHs LLoA0 JIiKyBaHHS 3anasibHuX rnpoyecis i notpebye
rioganbLumx gocnimkeHs. MeToro po6oTu 6yrio JOCTaUT MOPEOMETPUYHI ¥ MOPGDOSIOriHHI OCOBIMBOCTI TpiriYacTo-
ro By3na LyypiB rpv eKCriepuMeHTasIbHIvi MOZEesTi acenTu4HOro 3anaseHHs i BBe4EeHHI KPIOKOHCEPBOBAHOI MnaLeHTH.
Martepianu Ta meTogu. Po6oTa nposeneHa Ha 50 cTaTteBo3pinux Lyypax-camusx. KOHTPOsIbHY rpyriy CTaHOBUIN
5 TBapuiH, AKMM 0gHOpPa30Bo 6yia 3pobrieHa iH' eKUis hi3ioNoriyHoOro po34YuHy Xmopuay HaTpito. 3acTtocoByroyumn
cTaHgapTHi MeToau AOCTIOXEHHS, BUrOTOBJISI/IN napaghiHoBIi 6J10KU, 3 SIKUX POBUITU CEPItO HAMIBTOHKMX 3pI3iB, AKI
3abaps/itoBasiv reMaToKCUIiHOM Ta eo3nHoM. [icTonorivHi 3piay BuBYam 3a 4OMOMOrot CBITOBOro Mikpockona
Biorex 3 i3 ynghpoBoro hoTokameporo 3 NporpamMHUM 3abe3rneqeHHsIM, afaantoBaHnM A5 BoCigXeHb. CTaTucTny-
Hy 06po6Ky [aHux rposoawu, sukopuctosytoun Microsoft Office Excel. Pesynbtatu. [1py MopghoMeTpudHOMYy
LOCTIBKEHHI LLypiB KOHTPOIbHOI rpynn 6y0 BCTAHOBIIEHO, O 06’€EM UMTOMIa3MU Tisl HEMPOHIB TpiriyacToro
By3na ctaHosuB 3489,89 + 37,59 MKM?®, 06’em sapa ctaHoBuB 247,68 + 4,30 MKMP. [Npu ekcriepuMeHTaslbHiv
mogerni 3ananeHHs | BBEAEHHI KPIOKOHCepBOBaHOI nnayeHTn [eCcTPyKTUBHI siBULLA CrIOCTePIraloTbCsl 4O CbOMOI
L0641 3 BUPaXXEHUM HabPSIKOM CTPOMM, MOPYLLEHHSIM CTPYKTYPU HEMPOHIB 3 O3HaKaMy HabpsKy UATOMAa3mu, L0
nigTBepPaXKYETLCA AaHUMU MOPEOMETPUYHOIrO AOCIIIKEHHS, @ camMe BipOrigHUM 30i7bLLIEHHSIM 06’ €My LMTOMIasmMm
Ha 30,78 % rnopiBHSIHO 3 MOKa3HUKaMM y KOHTPOSILHIV rpymi TBapuH (p < 0,05). icris cboMoi 06U CrIOCTEPEXEHHS
CTUMYTIATUBHUWU BIJINB KOMITOHEHTIB ¢heTonnaLeHTapHoro KOMIieKcy rnpu3siB [0 NMPUCKOPEHHS BHY TPILLHbOKITITUH-
HUX pernapaTtnBHUX MPoUECIB. 3MiHa KiflbKOCTI KIiITUH NiMGbOIAHOro psay mana XBunernogioHuv xapaktep, 3 Bipo-
rigHUM 306irbLUEHHSM KiFTbKOCTI Makpodgbaris 4o mMsaToi 406U, Lo 6yna BiporigHo 6inbLuor y 8,07 pasa 3a KiflbKicTb
Y KOHTpOnbHIV rpyni (p < 0,05), Lo CBIAYMIIO MPO akTMBALio ryMopasbHOI flaHKu iMyHHOI BiArnoBigi, MpUCKopeHry
BBEAEHHSIM KPIOKOHCEPBOBAHOI rnaayeHTn. BUCHOBKM. 36i/bLLEHHS KifIbKOCTI TYYHUX K/ITUH BigbyBasnock [o msToi
L1061 CIIOCTEPEXEHHS 3 BIPOrigHUM 30ifIbLUEHHSIM iX cepeHbOI KifTbKOCTI, L0 MOB’I3aHO 3 NOCUIIeHHSIM perynsauii
CcTaHy MDKKIITUHHOI pe4oBUHW y BiAnoOBifb Ha asrbTepaTnBHWUA (hakTop, | HarnpUKIiHLYI eKcriepuMeHTy Bigbynocs
BiporigHe 3MeHLUEHHS] CepeaHbOI KiFTbKOCTI TYYHUX KIIITUH YHACIQOK 3pOCTaHHS PeryssiTOPHOI Aii KOMIMOHEHTIB
peTonnayeHTapHOro KOMIaeKcy KpiOKOHCepPBOBAaHOI MaaLleHTH.

Kno4oBi cnosa: rpirivactii By30s; 3ananeHHsi; KpioKoHcepBoBaHa nnaleHTa; 6io/ori4Ho aKTUBHI peHOBUHU;
makpocgparu; iiMepoLnTH; TYHHI KIITUHW; LYpPn
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Bctyn

3axBoproBaHHSI NeprudepruIHOi HEPBOBOI CUCTEMU CTa-
HOBJIATH MoHaA 50 % yciei aMmOy1aTOpHOI HEBPOJIOTiUHOT
narosorii. OnHi€e 3 HallaKTyaJbHIIIMX MTPOOJIeM KITiHIYHOT
HEBPOJIOTii Ta HEMPOXipyprii € HEBPAJITisl TPiliYacTOro Hep-
Ba. 3a TaHWMMU Pi3HUX JOCIIIKeHb, y KpaiHax €Bpocoro3y
mopiuyHo Ha 100 Tuc. HaceleHHsT BUSIBJISIIOTH Bia 4 1o 27
HOBUX BUIIAIKIiB IILOTO 3axBoproBaHHs. HeBpanrisa Tpiii-
YacToro HepBa Mae TOJIETIONOTiYHY MPUPOIY, ajle 3HauHe
MicClIe TOMiX TPUYMHHMX (PaKTOPiB BAHMKHEHHS HEBPAJITil
neprudepnIHOro reHe3y MOoCiIa€e MaToJIoris 3y0oIIeIeITHOT
cucTeMu i jop-oprasis [1, 2].

Ha nymky 6araTbox mociigHuKiB [3, 4], Ha CbOrOJIHI He
iCHY€ YHiBEpCaJIbHOTO MEIMYHOTO YU XipypriyHOTO BTPY-
YaHHS, sIKe 0y10 0 e(eKTUBHUM UIS BCiX TMAILIIEHTIB 3 He-
BpaJITi€lo TpiiiyacToro Hepsa. IMOBipHO, 11€ MTOSICHIOETHCS
TUM, 11O HEBPAJTisa TpiliuacTOro HepBa € reTepOreHHOI0
TpYTOI0 PO3JIAMiB, SIKi CITIJIBHO TIPOSIBJISIIOTHCS OOJIEM.

3anajieHHs € HaO1IbII YacTO0 (h)OPMOIO TUIIOBOTO Ta-
TOJIOTIYHOTO MPOLECY, SIKUI1 PO3BUBAETHCS B Pe3yJibTaTi
BIUIMBY Ha OpPraHi3M MOLIKOIXYBaJbHOro (hakropa. BoHo
€ OCHOBOIO 0araTbOX COMaTUYHUX 3aXBOPIOBaHb, a HOTO
JIOKaJTi3allis HepiKo BU3HAYa€ OCOOIMBICTh 3aXBOPIOBAHHS
i ioro Ho30J10TiUHY hopmy [5, 6].

OCKiJIbKY 3alajbHi 3aXBOPIOBAHHS € OJHI€I0 3 OC-
HOBHMX IPO0JeM MEIUILIMHU, Ha ChOTOAHI BaxJMBa poO3-
poOKa HOBMX METOIB IIPOTHU3AIIaIbHOI Teparlii, B OCHO-
Bi IKMX — Jis1 6i0710TiYHO aKTUBHUX pevyoBuH [7, 8]. Lli
PEUOBUHU MICTATHCSI B HATYpaJIbHUX MPOAYKTAX, a TAKOXK
y 6araTbOX TKaHUHAX CCaBlliB, 30KpeMa B IUIalleHTapHii
TKaHMHI, SIKa IiJ 4ac BariTHOCTI € 3aJI03010 BHYTPIillIHbOL
cekpellii. ¥ cBoix HayKOBUX pOo3po0OKax JiesiKi BYeHi aKIIeH-
TYIOTb YHIKaJIbHICTh IUIALIEHTAPHOIO MaTepiajy sIK JIxKepe-
JIa 11 pereHepaTUBHOI KIITUHHOI Teparii, BKa3yloTh Ha
YCIIIIHI pe3yJbTaTh 3aCTOCYBaHHS TUIALlEHTApPHO1 TKAHUHU
B eKCcTpakoprnopaibHiii netokcukauii [9, 10]. [Tokazano
e(beKTUBHICTh BUKOPUCTAHHSI KPIOKOHCEPBOBaHUX (par-
MEHTIB IJIalleHTU MPU YMCASHHUX 3aXBopIoBaHHIX [11, 12].

OTxe, MUTaHHS BUKOPUCTAaHHS IIpernapaTiB KPiOKOH-
CEepBOBAHOI IUIALIEHTU MA€ BEJUKE MPAKTUYHE 3HAYEHHS
IJIST JTIKyBaHHSI 3allaIbHUX IIPOLIECiB i TOTpeOye IToaaIbIIIX
JOCJTIIKEHb.

Meto10 po60TH OYyI0 HOCHIAUTU MOP(HOMETPUUHI
i1 MopdoJIoTiuyHi 0COOJIMBOCTI TpiliyacTOro By3ja IIypiB
MpU eKCIePUMEHTAJIbHIM MOEi aCeNITUYHOIO 3anaaeHHsI
i BBeZICHHI KpiOKOHCEpBOBAHOI TUIAIIEHTH.

MaTepiaAn Ta MeToAmn

Po6ota npoBeneHa Ha 50 cTaTeBO3piIuX IIypax-caMIisiX.
KoHTpobHY TpyITy CTaHOBWIM 5 TBAPUH, IKUM OTHOPa30BO
Oysa 3po0JieHa iH’eKlist (hi3ioJIOriYHOTO PO3YMHY XJIOPULY
Hatpito. Illypam excriepyMeHTaabHOI TPYIIU MPOBOIMIOCH
MOJIEJTIOBAHHS TOCTPOTO ACENITUYHOTO 3aITaJIeHHSI IIIISIXOM
BBEJICHHSI BHYTPIILIHbOYEPEBHO 5 MT KapareHiHy (Sigma,
CIIA) B 1 MJ1 i30TOHIYHOTO pO3YMHY HATPIl0 XJTOPUILY HA
OIHY TBapUHY i MMPOBEIEHO OAHOPA30BY MiMIIKiPHY TpaH-
CIUIaHTallil0 KPiOKOHCEPBOBaHOI uialieHTH. B ymoBax ma-
JIOI oIepaliifHOI eKCIIepUMEHTaJIbHO-0i0I0OTiYHOT KITiHi-
ku ITonaTaBChbKOTO NEePXKaBHOTO MEAUYHOTO YHIBEPCUTETY
KPiOKOHCEPBOBaHY IIALIEHTY PO3MOPOXKYBAIM Ha BOISTHI

6ani nmpu temnepatypi +38 °C i3 moTpuMaHHSIM IPaBUI
acenTvKM i aHTucenTuku. Po3aMipu ¢parmeHTa rialueHTu
cranoBuin 0,5 X 0,5 X 0,5 cm, 06’em 0,125 cm®. OniepaTus-
Hi BTpyYyaHHSI TPOBOIMIIMCS ITil HAPKO30M 3 PO3PaXyHKY
25 mr/kr ketaminy (kamincoi, BAT «[eneon Pixtep», Yrop-
IIMHA) BHYTPIillTHbOM 130BO. TBapuH BUBOIWIJIM 3 €KCIIe-
puMeHTy Ha 3-Tio, 5-1y, 7-my, 10-1y, 14-1y, 21-1m1y, 30-TY
OOy IUISIXOM TIepelo3yBaHHS TiOTIEHTAI0OBOTO HapKo3y.
Martepian mist OCHimKeHHsT — TpiityacTuii By3os — ¢ik-
cyBanu B 10% po3unHi hopmaitiHy. 3aCTOCOBYIOUM CTaH-
NapTHI METOIM JOCTiIXKEHHS, BUTOTOBJISUIN TapadiHOBi
0JI0KH, 3 SIKMX pOOMIIM Cepilo HaIliBTOHKMX 3pi3iB [13]. s
3a0apBJIEHHS TICTOJOTIYHUX TTPerapaTiB BAKOPUCTOBYBAIU
reMaTOKCIWJIiH Ta €03MH. ['icTooriuHi 3pi3u BUBYAIU 3a
IIOIIOMOTOIO CBITJIOBOTrO MiKpockorna Biorex 3 3 mudpoBoio
(borokameporo 3 MporpaMHUM 3a0e3MeYeHHSIM, a1anToBa-
HWM JIJIS JOCIiIKeHD (cepiitauii Homep 5604). CratucTuy-
Hy 00pOOKY TaHMX TTPOBOAWIN, BUKOPUCTOBYIOUM Microsoft
Office Excel [10]. Buznauanu D — giamMeTp ropu3oHTaIb-
HUiA, d — miaMeTp BepTUKAJIBHUI IS HUTOILIA3MU i siapa.
006’eM po3paxoByBaju 3a (GOPMYJIOI0 V=%D2d . Kinbkic-
HMI MiApaxyHOK KJIITUMHHOTO MPeICTaBHUIITBA TTPOBOIVIIA
rpu 30inbieHHi X 400. Pi3HUIIIO BBaXKaJlM CTAaTUCTUYHO
3Hauyuoro npu p < 0,05.

PesyAbTaTH

[Ipu MmopdomeTpuIHOMY IOCTIMKEHHI IIYPiB KOH-
TPOJILHOI IPyIuU OYyJI0 BCTAHOBJIEHO, 110 00’€M IIMTOIIA3-
MM TiJl HEPOHIB TpiiiuacToro By3/i1a cTaHOBUB 3489,89 +
+ 37,59 Mkm?, 06’eMm siapa ctaHoBUB 247,68 + 4,30 MkMm®
(Tabm. 1).

[Mpu nocnimkeHHi KIITHHHOTO TTPEeICTaBHULITBA CTPOMU
TpiliyacToro By3a I1ypiB KOHTPOJIbHOI I'PYIIU BCTAHOBJIEHO,
110 cepemHs KiTbKiCTh MakpodariB cranoBwmwia 2,92 + 0,13
y ToJti 3opy, JiimoruTis 6yso 4,08 + 0,15 y mo:i 3opy, a ce-
pemHs KiJIbKiCTh TYYHUX KJIITUH JopiBHIoBaia 2,91 + 0,14
y 11oJ1i 30py (Tadi. 2).

[Ipu ricronoriuHoMy OOCIiIKeHHi TpiliyacToro By3jia
111ypiB KOHTPOJBHOI TPYIU BU3HAYAJIMCH Tijla ICEBAOYHi-
MOJIIPHUX HEHPOHIB OKPYIJIOi a00 oBajibHOI hopmu. Anpa
PO3TAIIOBaHi SIK MO LEHTPY, TaK i eKCIEHTPUYHO. Y KOX-
HOMY SIIpi BiizHayanoch ogHe abo aBa siepus. CyocTaHilist
Hiccns 6yna HeogHOpigHO0. Y AesIKMX HEHpOHaX CIIOCTe-
pirajacst HasiBHiCTb KPYITHUX TJIMOOK, SIKi 3aTTOBHIOBAJIN
MepUHYyKJIeapHUl MPOCTip, MPOTe OCHOBHA YacTUHA ii OyJia
B IMCTIEPrOBAHOMY BUTJISIII. Y IESIKUX HeMpoHaX cyOcTaH-
uist Hicenst Oyna piBHOMiIpHO po3nofijieHa Mo BCiil LUTO-
ma3Mi. Y CIOTyYHOTKAHUHHUX TTPOMIiXKAX BUSIBIISLIUCH
MOOAMHOKI Makpodaru, JiMbOLIUTH i TydHI KimituHU. Tina
HEHpPOHiB OTOUeHi riouuTaMu (puc. 1).

Ha tpeTtio 100y eKclieprMeHTaIbHOI MOJIETi 3aTajIeHHSI
i BBEZICHHSI KPiOKOHCEPBOBAHOI IIALIEHTU MOPHOMETpUYHE
TOCJTIDKEHHST BCTAHOBUJIO, 1110 00’ €M IIUTOTLIA3MU TiJl HEii-
POHIB 3a3HaB BiporinHoro 36itbmeHHs Ha 20,31 % i cTraHo-
BUB 4198,55 + 42,38 MKM®, 06’eM siipa TaKoK OYB BipoTimHO
OUIBIIMM Bif TOKA3HUKIB KOHTPOJBHOI rpyrnu Ha 21,03 %,
110 craHoBmIIO 299,76 & 5,08 Mxm® (p < 0,05) (taba. 1).

[Ipu KinbKicHOMY TiApaxXyHKy KJITHUH JiMdOigHOTO
psily BCTAHOBJIEHO BipoOTigHEe 30iIbIIEHHS CePeaHbO1 KiJlb-
KOCTi MakpodariB y 7,76 pa3a MOpiBHSIHO 3 pe3yJbTaTaMu

Tom 20, N2 5, 2024

www.mif-ua.com, https://iej.zaslavsky.com.ua 77


http://www.mif-ua.com
https://iej.zaslavsky.com.ua

OpwuriHaAbHi AoocAipXeHHs / Original Researches

skl

KOHTPOJIBHOI TPYyIH, 110 gopiBHIOBaio 23,24 + 0,15 y momi
30py, TAKOX BipOrigHe 30iJblIeHHS KiJIbKOCTI JiMporu-
TiB y 3,64 pasa, o craHoBuio 14,86 £ 0,15 y moui 30py
(p < 0,05). CepenHiit moKa3HUK KiJIbKOCTi TYYHUX KJIITUH
ctaHoBuB 3,50 = 0,11 y mosi 30py, 1110 OyJIO BipOoTigHO
GiMBIIMM Bill pe3yabTaTiB KOHTpOJbHOI rpynu Ha 20,27 %
(p <0,05) (tabax. 2).

Ha sty no0y excriepuMeHTy BimOyiocs 30iIbIICHHS
CepelHiX TTOKa3HUKIB 00’€My LIMTOIJIa3MHM TiJl HEMPOHIB
BIZIHOCHO ITOTIEPEIHBOrO TEPMiHy TOCTiIKeHHS Ha 2,96 %,
o craHoBuio 4322,97 + 41,90 mxm® i 6yio Ha 23,87 %
BipOTimHO OiNbIIMM 3a MOKA3HUKU KOHTPOJbHOI IPynu
(p < 0,05). Cepenne 3HaueHHs 00’ eMy siapa 30LTbLINIOCH
SIK BIIHOCHO 3HAY€Hb Ha TPETIO 100y EKCIIEPUMEHTY — Ha
5,60 %, Tax i moa0 MOKa3HUKIB KOHTPOJLHOI TPy — Ha
27,81 %, BoHo nopiBHIOBasio 316,55 £ 5,25 mxm® (p < 0,05)
(taba. 1). I[Ipu KinbKicHOMY HiApaxyHKY KJIITUHHOTO CKJIaIy
Ha 1m’sITy 100y OyJ10 BCTAaHOBJICHO, 1110 KiJIbKiCTh Makpoda-
riB craHoBwia 23,57 £ 0,16 y moJi 30py, 110 BiporigHo He
BiIPi3HSUIOCH Bil 3HAYEHD ITONEPEIHBOTO TEPMiHy eKCIIe-
PUMEHTY, ajie OyJIo BiporiqHO OifblIe 3a KiIbKICTh Y KOH-
TpoibHiii rpyni — y 8,07 pa3a (p < 0,05). Cepenti 3HaueHHS
KiJTbKOCTI JIiM(OLIMTIB OYJIM HE3HAUHO OiJIbIII 33 TTOKA3HU -
KU Ha TpeTio 100y — Ha 3,57 %, ajie Bce X TaKu 3aJIUILIATUCh
BipOTiTHO OiTBIIMMU Bil iX 3HaU€Hb Y KOHTPOJIbHI TpyITi
mypiB y 3,77 pasa i craHoBuau 15,39 £ 0,11 y noni 30py
(p < 0,05). CepenHiii ITOKa3HUK TYYHUX KJIITUH CTAHOBUB
3,88 £ 0,13 y moJi 30py, 1110 OyJ10 BipOTiIHO OiblIIe SIK Bif-
HOCHO 3Ha4YeHb IMOTEPETHBOTO TEPMiHY EKCIIEPUMEHTY —
Ha 10,86 %, Tax i 3a MOKa3HMKMU B KOHTPOJIbHIl rpymi — Ha
33,33 % (p < 0,05) (Tabmn. 2).

I1pu ekcnieprMeHTaIbHIT MOJIEJi 3aMaJieHHsT Ta BBe-
NeHHi KPiOKOHCEPBOBAHOI IJIAlIEHTU Ha CbOMY 100y 00’ eM
LIMTOILJIa3MM TiJI HEMPOHIB 30iIbIINBCS Ha 5,58 % mopis-
HSIHO 3 TIOTIepeIHiM TepMiHOM €KCIIEPUMEHTY i CTaHO-
BuUB 4564,10 + 43,77 mxm?®, mo Takox Ha 30,78 % Oyino
OLTBIIMM BiJ IOTO 3HaYEHb Y KOHTPOJIbHIM TpyIi TBapUH
(p < 0,05). SAnpo pearyBajio 30iJbIIIEHHSIM CEPEIHBOTO
3HaYeHHS 006’eMy, 110 cTaHOBUIO 348,38 + 5,54 MkM?,
Ha 10,06 % BimHOCHO MOKa3HWKa Ha I’STy 100y eKcIe-
PUMEHTY i TaKOXK OYJI0 BipOTiZHO OiNBIINM 3a 3HAYCHHS
B KOHTPOJIbHIM Tpymmi — Ha 40,66 % (p < 0,05) (Taba. 1).
CepenHi 3Ha4YeHHSI KiJIBKOCTi MakpodariB BipoTigHO
He BiIpi3HSUIMCS Bix iX IMTOKa3HUKIB Ha 1’ATy 100y, 110
ctaHoBujio 13,05 £ 0,08 y moui 30py, ajne 3aauiiainch
y 4,47 pa3a OiIbIIMMU BiJ TTOKA3HUKIB Y KOHTPOJIbHIM
rpymi (p < 0,05). CepenHst KiJibKicTh JiM(POLUTIB cTANO
3ajIMIlaiach OUIbIION0 i qopiBHIOBana 15,95 + 0,08 y moui
30py, 110 0yJ0 Ha 3,64 % GinblIMM BiJ 3HaUYE€Hb Ha I1’TY
o0y ekcriepuMeHTy i B 3,91 pa3a BiporigHo OUIbIINM 32 1X
KIiJIbKICTh Y KOHTPOJIBHIi rpymi 1ypiB (p < 0,05). CepenHst
KiJIBKiCTh TYYHMX KJIITMH, 110 AopiBHIoBaia 2,91 £+ 0,13
y TI0J1i 30py, BipoTigHo 3MeHImiIach Ha 25,00 % mopiBHSI-
HO 3 TTOKa3HUKaMU MOMNEePEeTHbOTO TEPMiHY TOCTiIXKEeHHSI
i BiporigHO He Bimpi3HsIach Bim 3HaYeHb KOHTPOJbHOI
rpynu (p < 0,05) (ta6a. 2).

IIpu MikpocKommiyHOMY OOCIiIXEHHI Ha CbOMY H00Y
BiJI3HAUYaAJIMCA SIBUILIA XpOMATOJIi3y. Y NesiKuX HelpoHax
Bi3yaJsii3yBajoCh SIBUIIE eJliMiHallili HEpBOBUX KJIITUH, 1110
IHIIIIIO€ TIPOLEeCH AECTPYKIIil. ¥ TaKMX KIITUHAX TUTPOIL

OyB y IUCITEpProBaHOMY CTaHi Ta 3HAXOAMBCS TiJI IIUTOJIE-
MOI0, siJipa TaKUX KJIITUH OyJi1 eKTornoBaHi. Crioctepiranu-
csl IBUIIA KapioIMiKHO3Y. 3pocTalia KiJIbKICTh 0e3’aIepHux
eJIeMEHTIB (puc. 2).

Ha necsary no0y excrieprMeHTaIbHOI MOIeJIi 3aMmaJeHHS
Ta BBEIECHHS KPiOKOHCEPBOBAHOI IJIALIEHTH CepeaHi 3Ha-
YeHHsI 00’ €My LIMTOIUIA3MU TiJl HEPOHiB TPiliuacToro By3jia
nopisHoBa 3709,48 + 39,17 Mxm?®, 110 O6yJ10 BipoTiZHO
MEHIIIUM 3a ITOKa3HUKU ChoMOi 100 Ha 18,72 %, ae 3anu-
LIAJIKCH BipOTiMHO OiMBIIMMU 32 3HAYEHHSI B KOHTPOJIbHIN
rpymi TBapuH Ha 6,29 % (p < 0,05). CepenHi 3HaueHHS 00’€-
My siipa BipOTiIHO 3MEHILIMJINCH BiTHOCHO MOMNePeaHiX 3Ha-
yeHb Ha 20,59 % i cranoBuM 276,66 * 4,43 MKM?, 1110 OYJI0
BiporimHo 6ipmuM Ha 11,70 % Bin 3HaYeHB Y KOHTPOJIBHII
rpymi mypis (p < 0,05) (ta6m. 1). [Ipu mocaimkeHHI KITITHH-
HOTO CKJIaay CTPOMAJIbHUX €JIEMEHTIB TpiliuacToro By3ja
BCTAaHOBJIEHO 3MEHIIIEHHS KiJIbKOCTiI MakpodariB 1momo
MMOKA3HMKIB HAa CbOMY 100y ekcriepuMeHTy Ha 1,23 %, 110
Oys0 OinbiuM B 4,41 pasa 3a 3HaU€HHSI KOHTPOJILHOI TPYIU
Ta ctaHoBuyI0 12,89 + 0,13 y mouti 3opy (p < 0,05). Cepenus
KiTBKicTh JIiM(MOIUTIB BiporinHo 3MeHIIMIach y 2,69 pasa
1010 PE3YJIbTaTiB TOMEPEeTHLOTO TEPMiHY, aJle 3aTuIagach
BiporimHo 6inbiioo Ha 45,10 % Binm KOHTPOJIbHUX MOKAa3-
HUKIB, 1110 cTaHoBWIO 5,92 £ 0,08 y moJi 3opy (p < 0,05).
CepeHiii MoKa3HUK KiIbKOCTI TYYHMX KJTITUH 3MEHIITBCS
Ha 13,40 % i cranoBuB 2,52 = 0,11 y mosmi 30py, 110 TaKOX
6yJ10 BiporigHo MeHIIUM Ha 13,40 % Bin KOHTPOJBHUX 3HA-
yeHb (p < 0,05) (Tadm. 2).

CepemHi TOKa3HUKU 00’ €MY IIUTOIUIA3MU TiJl HEIIPOHiB
TpiityacToro By3ja IIypiB Ha 14-Ty 100y eKCIIEpUMEHTY
craHoBuIn 3626,14 & 35,66 MKM?, 1110 OYJT0 BipOTiZHO MEH-
muM Ha 2,25 % 3a 3HaueHHSs Ha JECSTY 100y, ajie 3aJIMiia-
JIOCh BiporinHo GibiyM Ha 3,90 % 3a 3HaYeHHST KOHTPOJIb-
Hoi rpymu (p < 0,05). CepenHi 3HaYeHHS 00’ €MY siep Til
HEHPOHIB 3MEHIIMJIKCSI BiTHOCHO MOMNEPEeIHbOTO TEPMiHY
ekcrepruMeHTy Ha 3,68 % i cranoBuiu 266,48 £ 4,33 MxM?,
ajie 3aJUIIAJIUCh BiporigHo Ginbimmmu Ha 7,59 % 3a 3Ha-
YeHHs B KOHTpOJbHil rpymi (p < 0,05). CepenHs Kijb-
KicTh MakpodariB 3meHImiack y 4,54 pasa Bin KiJTbKOCTI
B TONEpenHiil TepMiH JOCTiIKeHHs, 1o 6yio Ha 2,74 %
BipOTiIHO MEHIIMM 3a KOHTPOJIbHI MMOKA3HUKHU i CTAHO-
Bwio 2,84 + 0,15 y modi 30py (p < 0,05). Ha 14-ty noody
BiIOy/10Csl He3HAUHE 3HMKEHHS — Ha 5,24 % — KilIbKOCTi
JIiM(OIIUTIB CTOCOBHO MOTEPENHIX MOKA3HUKIB eKCITepu-
MEHTY, 110 1opiBHIOBaj0 5,61 + 0,11 y o 30py, ajie naHi
3HAUEHHS BCE X TaKM 3aJUIIAJIKUCh BipOTiTHO OiMbIIUMU
Ha 37,50 % 3a moKa3HMKKM B KOHTPOJIbHI IPyITi TBApUH
(p < 0,05). 3HM3KIAaCk i KiTBKICTh TYYHMX KJIITUH, BOHA CTa-
HoBuua 2,38 £ 0,12 y o 30py, BiporimHo He Biapi3Hsiach
Bill 3HaUYE€HBb MOIIePEIHHOrO TEPMiHY €KCIIEPUMEHTY i Oyia
BiporimHo MeHIo0 Ha 18,21 % 3a KOHTPOJIbHI TTOKa3HUKH
(p <0,05) (Tabn. 2).

Ha 21-mry no0y ekcriepuMeHTy BinOyJ10Ccsi 3MEHIIEHHS
CepeHiX MOKa3HUKIB 00’€My LIMUTOTIIa3MHU TiJl HEUPOHIB
BiIIHOCHO IOIEPEIHBOr0 TEPMiHY HOCTIIKeHHS Ha 2,84 %,
mo craHoBuio 3523,12 + 36,15 mxm® i BiporinHo He Bia-
Pi3HSIOCH Bif TTOKAa3HUKIB KOHTPOJbHOI rpymnu (p < 0,05).
CepenHi 3HaYeHHS 00’€My siapa 3MEHIIMINCH BiTHOCHO
3HayeHb Ha 14-Ty 100y excriepuMeHTy Ha 4,66 % i Takox
BipOTiZIHO HE BiIpi3HSUIMCH Bill IIOKA3HUKIB KOHTPOJLHOI
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Tabnumys 1. MopghomeTpudHa xapakTepucTuka HeypoHiB TpiiYacToro By3na
eKcnepnmeHraanoi' mogpgerni 3ananeHHs i BBe4eHHs1 KPiOKOHCepBOBaHOI NniayeHTn

uuTonnasma finpo
MapameTpu Liametp Liametp 06’em Diametp 5 Liametp 5 06’em
rOPU3OHTaNbHUIA, | BEepTUKANbHUA, 3achopmynoro rOPU3OHTaNbHUIA, | BEpPTUKANbHUA, 3achopmynor
D (mkm) d (MKm) (mKM?) D (mkm) d (MKm) (MKM?)
KoHTponb 19,22+0,09 18,06+0,09 3489,80+7,59 8,91+0,06 5,93+0,06 247,68+4,30
3-1a po6a 20,44+0,16* 16,12+0,19* 4198,55+42,38* 8,43+0,09* 7,96+0,12* 299,76 +5,08*
5-ta po6a 20,71+0,20* 19,08+0,16* *  4322,97+41,90**  8,99+0,13* 7,30+£0,10** 316,55+5,25* **
7-ma poba 21,05+0,16* 19,58+0,21**  4564,10+43,77*** 9,06+0,10 7,96+0,13** 348,38 +5,564* **
10-ta poba 19,63+0,20* ** 18,23+0,16™  3709,48+39,17*** 8,91+0,13 6,53+0,09*** 276,66+4,43**
14-1a foba 20,13+0,20*** 16,90+£0,16**  3626,14+£35,66**  8,54+0,11*** 6,89+0,07* * 266,48+4,33***
21-wa poba 19,67+0,21** 17,24+£0,18**  3523,12+36,15* 8,39+0,15* 6,65+0,09* ** 254,05+3,94**
30-Ta foba 19,20+0,22 17,75+0,16** 3471,56+38,19 8,09+0,09%** 7,18+0,07** 249,51 +4,01

TMpumitkn: *

crocTepexeHHs.

— p < 0,05 nopiBHAHO 3 KOHTPOJIbHO rpyrnoro; ** — p < 0,05 NopiBHAHO 3 nonepeaHiM TepMiHOM

Tabnuys 2. KinbKicHnvi cknag KJiTUHHOIo npeAcTaBHULTBA CTPOMM TPifiYacToro By3Jsia eKcriepumMeHTaabHol
mogpesi 3ananeHHs i BBe 4eHHsI KPIOKOHCEPBOBaHOI niaLeHTu

KoHTporb 2,92+0,13 4,08+0,15 2,91+0,14

3-14 poba 23,24+0,15* 14,86+0,15* 3,50+0,11*

5-Ta foba 23,57+0,16* 15,39+0,11*** 3,88+0,13**

7-ma f06a 13,05£0,08* 15,95+0,08*** 2,91£0,13**

10-ta fo6a 12,89+0,13** 5,92+0,08*** 2,52+0,11**

14-1a fo6a 2,84£0,15* 5,61+0,11** 2,38+0,12*

21-wa poda 2,87+0,15 5,28+0,14*** 2,02+0,08***

30-Ta goba 2,89+0,13 4,64+0,11%* 1,48+0,056***
TMpumitkn: * — p < 0,05 NOPIBHAHO 3 KOHTPOJIbHOIO rpyrnot; ** — p < 0,05 NOpiBHAHO 3 nornepeaHiM TePMiIHOM
CIMOCTEPEXEHHSI.

rpymnu, 1o gopiBHIoBano 254,05 £+ 3,94 mxm® (p < 0,05)
(ta6a. 1). I[Ipu KinpKicHOMY IiIpaxyHKY KJIITUHHOTO CKJIaIy
Ha 21-11y mo0y 0yJ10 BCTAaHOBJIEHO, 110 KiJIbKiCTh Makpoda-
TiB BipOTiZHO HE BiApi3HsUIACH Bil 3HAYEHb MONEPETHHOTO
TepMiHY EKCITIEpUMEHTY i TOKa3HUKIB Y KOHTPOJIbHIH rpyTIi
Ta ctaHoBuiaa 2,87 = 0,15 y moi 3opy (p < 0,05). Cepenni
3HAYEHHS KiJbKOCTI JiMpouuTiB Ha 5,88 % Oynu MeHIIi
3a MOKa3HUKU Ha 14-Ty 100y, aje 3aJMIIaJIuCh BipOTinHO
OLIBIIMMM Bif iX 3HaUY€Hb Y KOHTPOJIbHIl TpyMi IIypiB Ha
29,41 % i cranosuim 5,28 + 0,14 y moui 30py (p < 0,05).
CepenHiii MoKa3HUK TYYHUX KJIiTUH ctaHoBUB 2,02 £ 0,08
y T0JTi 30pY, 1110 OYJ10 BipOTiMHO MEHIINM $SIK BiTHOCHO 3Ha-
YyeHb MOMePeaHbOro TEPMiHy eKcriepuMeHTy Ha 15,13 %,
TaK i 100 MOKA3HUKIB Y KOHTPOJIbHI# rpymi Ha 30,58 %
(p <0,05) (tabmx. 2).

Ilpu excnepuMeHTaIbHIM MOAEI 3aIllaJeHHS Ta BBe-
NIEHHI KpiOKOHCEepBOBaHOI I1alieHTH Ha 30-Ty mo0y 00’em
LUTOIUIa3MHU TiJl HEMPOHIB BipOTiAHO HE BiApi3HSBCS SIK
Bill 3HAYE€Hb MOIEPETHBOTO TEPMiHY CITOCTePEXKEeHHS, TaK
i BiIl 3HaYeHb Y KOHTPOJbHIl IpyMi TBApUH, 1110 CTAHOBUJIO
3471,56 *+ 38,19 mxMm?® (p < 0,05). CepeaHe 3HaueHHS 00’€-
MY SIIpa TAaKOX BipOTiAHO HE BiIpi3HSIOCH Bill ITOKa3HUKIB
Ha 21-11y 100y eKCIIepUMEHTY i 3Ha4eHHST B KOHTPOJIbHIM
rpymi TBapuH i ctaHoBmio 249,51 + 4,01 Mmxm® (p < 0,05)
(tabi. 1). CepenHs KiabKicTh MakpoariB BiporigHo He
BiZpi3HsLIACs Bil MMOKA3HMKIB MOMEPEIHbOIO TEPMiHY T0CITi-

IKeHHsT, ctaHoBua 2,89 * 0,13 y mosti 3o0py i TaKoX Bipo-
TiIHO He Bilpi3HsUIACh Bill MOKA3HUKIB Y KOHTPOJIbHIN Ipymi
(p < 0,05). Cepennst KinbKicTb JiMpoOIIUTIB Oysia BiporiqHo
Ginpiroro i mopiBHIoBata 4,64 £ 0,11 y moJi 3opy, 1110 OyJ10
Ha 3,64 % MeHIIUM Bin 3HaueHb Ha 21-11y 100y eKcIepu-
MEHTY i 3aiuiiaiochk Ha 13,73 % BiporimHo GiLTBIIMM 3a iX
KiTBKICTh y KOHTPOJIbHIH Tpyti 1ypiB (p < 0,05). Cepenns

PucyHok 1. [icTonoriyHmii 3pi3 TpiiyacToro
By3J1a WYpPIiB KOHTPONbHOI rpynu. 3abapBrieHHs1
remMaroKcuniH-eo3nHoM. 36inbLUeHHs: oK. 10, 06. 40
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PucyHok 2. TpiviyacTuii By30J1 LLypiB Ha CbOMY JO6Y
eKcriepumeHTasibHoi MoAesi 3ananeHHs
Ta BBe4€HHS1 KPiOKOHCEepBOBaHOI NiaLyeHTH.
3abapsrieHHs1 reMaTOKCUIliH-€O3UHOM.
36inbLueHHs: oK. 10, 06. 40

KUTBKiCTh TYYHMX KJIITUH gopiBHIoBana 1,48 + 0,05 y momi
30py, 110 OyI10 BiporigHo MeHIIe Ha 26,73 % 3a IOKa3HU-
KM TIOTIePEeTHbOr0 TePMiHY TOCIiIKEHHS i BipOTiTHO MEeH-
1IIe Bill 3HaUeHb KOHTPOJIbHOI Tpynu Ha 19,14 % (p < 0,05)
(Tabn. 2).

MikpockormiuHe nociimkeHHs Ha 30-Ty 100y nmokasaso,
110 BBEJIEHHSI KPIOKOHCEPBOBAHOI MJIALIEHTU MTPU3BOJIUTH
IO IOCHJICHHSI IIPOLIECiB pereHepallii, sKi BUpaXkaloTbCs
BiTHOBJICHHSIM IJIMOYACTO-3€PHUCTOI CTPYKTYPU CYOCTaHIIiT
Hiccns, po3mmpeHHsIM OPOCBITIiB CyIUMH TeMOMIKPOLIMP-
KYJISITOPHOTO pycJia, BiTHOBJIIEHHSIM KiJTbKOCTI ITiaJIbHUX
kiaiTuH. Crioctepiraauch BiTHOBJICHHS LIEHTpali3allii saep
i HopMmastizailist po3MipiB KIIiTUH (puc. 3).

O6rosopeHHs

OTXe, IpyU eKCIIepUMeHTaIbHIN MOIei 3amajieHHs
Ta BBeIEHHI KPiOKOHCEPBOBAHOI IUIALIEHTU IECTPYKTUB-
Hi SIBHIIA CIIOCTEPIraloThCs 10 ChOMOI TOOM 3 BUPaAKEHUM
HaOpSIKOM CTPOMM, TOPYIIEHHSIM CTPYKTYPU HEHPOHIB

PucyHok 3. BigHoBneHa cTpyKkTypa TpindacToro
By3na Ljypis Ha 30-Ty o6y eKcriepuMeHTasIbHOI
Mogerii 3ananeHHs Ta BBeJeHHs KPioKOHCcepBOBaHOI
nnayeHTn. 3abapBrieHHs FeMaTOKCUITiH-€O3UHOM.
36inbLueHHs: oK. 10, 06. 40

3 03HaKaMM HaOpPsKy HUTOILIA3MU, 110 IiATBEPIXKYETb-
csl JTaHUMU MOP(hOMETPUYHOIO JOCIIIKEHHSI, a came Bi-
pOTiTHUM 30iNblIeHHSIM 00’eMy nmToriasmMu Ha 30,78 %
MOPiBHSIHO 3 TTIOKa3HUKAMU B KOHTPOJIbHIH TpyIli TBApUH
(p < 0,05) (puc. 4), i TaHUMU TICTOJOTIYHOTO ITOCTiIKEH-
Hsl 3 BUPAXEHUM SIBUIIEM eJliMiHallil HEPBOBUX KJIITUH,
L0 iHiLiIO€E MTpoLecH NeCTPYKLii, a TAKOX pe3ybTaTaMu
paHillle IpoBeIeHUX NOCIIIXKEeHb [ 14], ane mposiBu aereHe-
PaTHUBHUX MPOLIECIiB OYJIM MEHII BUPAXKECHUMMU.

Ilicas cbomoi 106U criocTepeXXeHHST BHACTIIOK CTU-
MYJISITUBHUTO BIUIMBY KOMITOHEHTIB (DeToruialieHTapHOTO
koMmrIuiekcy [10, 15] BinOyBanocst IpUCKOPEHHST BHYTPIllI-
HBOKJIITUHHMX periapaTUBHUX MPOIIECIB, SIKi BUPAKaIUCh
BiITHOBJIEHHSIM TJIM0YACTO-3€pHUCTOI CTPYKTYPU CyOCTaHIILi1
Hiccns, po3mmpeHHSIM OpOCBITIiB CyINMH TeMOMIiKPOLIP-
KyJIITOPHOTO pyciia i MOp(OMETPUUHO MiITBEPIKYBAINCH
BiporiZTHMM 3MEHIIIEHHSIM 00’ €MiB LIMTOILIa3MU Ta SIApa, SIKi
Ha KiHellb eKCIIEPUMEHTY BipOTiTHO HE BiIpi3HSUIUCH Bif
TaKMX Yy KOHTPOJbHIH IpyIli, TAKOX MOP(OJIOTiYHO i1eHTH-

* ok
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a) M V cytoplasm 6) M V nucleus
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* Kk

3626.14 3523.12 3471.56
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PucyHok 4. AnHamika 06’emy uutonnasmu (a) i agpa (6) npoTarom eKcrnepuMeHTy

TMpumitku: * — p < 0,05 NOPIBHSIHO 3 KOHTPOJIbHOIO rpymnor; ** — p < 0,05 NopiBHAHO 3 nonepeaHiM TepMiHOM
CIMOCTEPEXEHHS.
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(iKyBaIMCh Tijla HEMPOHIB 30UIBIIIEHOIO PO3Mipy, 110, CKO-
pilre 3a Bce, Oys10 MOB’si3aHE 3 BTPATOIO YACTUHU KITITHH,
3aMillleHHSIM 30HU iX iHHepBallii iHIIMMU HelipoHAMU, e
30isbIIeHHST (DYHKIIIOHAILHOTO HAaBaHTaXEHHS TIPU3BEJIO
IO SIBMIIIA KOMIIEHCATOPHOI rinepTpodii.

3MiHa KiJTbKOCTi KJIITUH JIiM(OITHOTO psiy Maja XBU-
JIETIONiOHMIA XapaKTep 3 BipOriZHUM 30iIbIIEHHSIM Kilb-
KocTi Makpodaris mo 1m’saToi noou — y 8,07 pa3a BiporimHO
6inple, HiXX y KOHTpOJbHIMi Tpymi (p < 0,05), i aimdoru-
TiB 10 cboMoi 100U — y 3,91 pa3za BiporigHo Oiiblile, HixX
Y KOHTPOJIbHIl Tpyti 1ypiB (p < 0,05), 1o cBimuusio rnpo
aKTHUBAIlil0 TYMOpPaJbHOI JIJAaHKW iMYHHOI BiAIOBIdi, Mpu-
CKOpPEHY BBEJICHHSIM KPiOKOHCEPBOBAHOI IIJIAIICHTH, ajie
BiIHOBJIEHHSI KiJIbKOCTI JiM(OIUTIB He BinOyBaniock, 110
CBIIUMJIO TIPO €JIEMEHTU HAIPY>KEHOCTi MiCLIEBOTO 3aXUC-
Horo Oap’epa y BillTOBigb HA IPUCYTHICTh (peTOIUIalleHTap-
HOT'0 KOMILIEKCY. 30UIbIIIEHHS KiJIbKOCTI TYYHUX KIIITUH
BimOyBaJIOCh IO IT’SITOI JOOM CITOCTEPEXKEHHSI, iX cepelHs
KiJbKicTh BiporinHo 36imbimmiack Ha 33,33 % (p < 0,05),
11O TTOB’S3aHO 3 TTOCWJICHHSM PEryJIsiiii CTaHy MiXKJIi-
TUHHOI pEYOBUHMU Yy Bi[ITOBib HAa aJIbTepaTUBHUI (haKTOD,
a HaIIPUKIiHII eKCIIEPUMEHTY BimOyJI0Cs BiporigHe 3MeH-
IIEHHS CEPeAHbOI KITbKOCTI TYYHUX KJIITUH, 1110 OyJia Ha
19,14 % BiporiZHO MEHIIOIO, HiX Y KOHTPOJbHIi rpyIi
(p <0,05), yHacnigok 3pocTaHHS PEeTYISITOPHOI [il KOMITO-
HEHTIiB (peTomaaleHTapHOTro KOMILIEKCY KPiOKOHCEePBO-
BaHOI TJIALEHTHU.

BucHoBKMU

3anajibHi SBUIIA TPIYACTOrO By3J1a ILypiB, SIKi XapaKTe-
PU3YIOTHCS MiCLIEBOIO TKAHMHHOIO PeaKIli€lo, 3MiHOIO MOp-
(oMeTpUYHUX MMOKA3HUKIB, 1110 BUPAXXAJIUCh BipOTiTHUM
30iIbIIEHHSIM 00’ €MiB LIMTOILIA3MU Ta SIAEP TiJl HEUPOHIB,
MPU BBEIEHHI KPiOKOHCEPBOBAHOI TUTALIEHTH MaJld MEHIII
BUpaXXeHUIi nepedir, a paHHs aKTUBAallisl KJIITUH JiMboin-
HOTO psiAy IPUCKOPUJIA MPOLIEC BiTHOBJIEHHS KJIITUHHOTO
ckiany. OTKe, KOMIOHEHTH (heTOIUIalleHTAPHOTO KOMII-
JIEKCY KPiOKOHCEPBOBAHOI IIALIEHTH J03BOJISIIOTh 3MEH-
IIATH TEPMiHM TIepebiry 3amajbHOTO MPOLIECY i TOCWITIOITh
BiITHOBHO-TIPMCTOCYBaJIbHI peakilii opraHiamy, 1110 MPUCKO-
PIOIOTH IIPOIIECH pereHepailii.

Konduikr inTepeciB. ABTOpU 3asIBJISIIOTH IIPO BiZICYTHICTh
KOHITIKTY iHTepeciB i BjacHOiI (piHaHCOBOI 3a1liKaBIEHOCTI
MpU MiArOTOBIIi 1aHOI CTaTTi.

Indopmanis npo dinancysanns. JociimkeHHs € dpar-
MEHTOM HayKOBOTO MpoeKTY «EkcriepumMeHTaibHO-Mopgo-
JIOTiYHE BUBUYCHHSI BIUIMBY OUdeperiHy KpiOKOHCEpBOBa-
HUX TPAHCIUIAHTATIB TUTALIEHTH Ha MOP(OQYHKIIIOHATbHUI
CTaH psIAy BHYTPIIIHIX OpTaHiB», HOMEpP Aep>KaBHOI pee-
crpamii 0124U003358.
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O.D. Danyliv, V.I. Shepitko, Ye.V. Stetsuk, N.V. Boruta
Poltava State Medical University, Poltava, Ukraine

Morphometric and morphological characteristics of the trigeminal ganglion
of rats in an experimental model of aseptic inflasmation
and introduced cryopreserved placenta

Abstract. Background. Diseases of the peripheral nervous sys-
tem account for more than 50 % of all outpatient neurological
pathology, and since inflammatory diseases are one of the main
problems of medicine, it is important now to develop new methods
of anti-inflammatory therapy based on the action of biologically
active substances contained in natural products, as well as in many
mammalian tissues, particularly in the placental tissue, which is an
endocrine gland during pregnancy. Therefore, the issue of using
cryopreserved placenta preparations is of great practical importance
in the treatment of inflammatory processes and requires further
research. The purpose of the work was to investigate the morpho-
metric and morphological features of the trigeminal ganglion of
rats in the experimental model of aseptic inflammation and the
introduction of cryopreserved placenta. Materials and methods. The
work was carried out on 50 sexually mature male rats. The control
group consisted of 5 animals who received a single injection of
physiological saline solution. Using standard research methods,
paraffin blocks were made from which a series of semi-thin sections
were cut and stained with hematoxylin and eosin. Histological
sections were studied in a light Biorex 3 microscope with a digi-
tal camera using software adapted for research. Statistical data
processing was performed using Microsoft Office Excel. Results.
The morphometric study of rats from the control group revealed
that the cytoplasm volume of the bodies of the trigeminal ganglion
neurons was 3489.89 + 37.59 um?, the volume of the nucleus was

247.68 £ 4.30 um’. In the experimental model of inflammation and
introduction of cryopreserved placenta, destructive phenomena are
observed until the seventh day, with marked swelling of the stroma,
disruption in the structure of neurons with signs of cytoplasmic
swelling, which is confirmed by the data of a morphometric study,
namely a reliable increase in the cytoplasm volume by 30.78 %
compared to the control group of animals (p < 0.05). After the
seventh day of observation, the stimulating effect of components
of the fetoplacental complex led to the acceleration of intracellular
reparative processes. The change in the number of lymphoid cells
had a wave-like nature, with a significant increase in the number of
macrophages until the fifth day, which was 8.07 times higher than in
the control group (p < 0.05) that indicated the activation of the hu-
moral link of the immune response accelerated by the introduction
of cryopreserved placenta. Conclusions. An increase in the number
of mast cells was observed until the fifth day of observation, with
a significant increase in their average number, which is associated
with enhanced regulation of the state of the intercellular substance
in response to an alterative factor. By the end of the experiment,
there was a significant decrease in the average number of mast cells
due to an increased regulatory effect of components of the fetopla-
cental complex of cryopreserved placenta.

Keywords: trigeminal ganglion; inflammation; cryopreserved pla-
centa; biologically active substances; macrophages; lymphocytes;
mast cells; rats

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

Tom 20, N2 5, 2024



() ® S o
D Ei:l KAiHiYHUX BUNOAOK

International Journal of Endocrinology

Clinical Case

VIIK 616.379-008.64 DOI: https://doi.org/10.22141/2224-0721.20.5.2024.1433

Yp6aHoBu4 A.M., AaHrow @.B.

/\bBIBCbKUW HALIOHAABHU MEANYHNN YHIBEpCUTET iM. AQHUAQ [QAMLIbKOrO, M. /AbBIB, YKpQiHQ

EdeKTUBHICTb BUKOPUCTAOHHS CUCTEMU
6e3nepepPBHOro MOHITOPUHIY FAIOKO3U
AAS BCTOHOBAEHHS
HeO4YeBUAHUX NPUYUH Finepraikemil.
KAiHiYHUIM BUNOAOK

Pe3tome. Llykposuii giabeT (L{[]) — Lie XpOHi4He 3axBOPIOBaHHS, sIKe MoTPe6ye MOCTiFIHOrO CaMOKOHTPOSIIO PIBHSI
rnikemii. 3a3Buyari ctaH KomneHcawii ByrneBogHoro o6MmiHy OUiHIETLCS 3a JOMOMOIOH PiBHSI riKOBaAHOro reMo-
rno6iHy. lNpoTe BiH He 3aBXAu JoroMarae BCTaHOBUTU iICTUHHY MPUYMHY HEONTUMAsIbHOIO [TIIKEMIYHOrO KOHTPOJTHO.
lMpucTpoi 6e3nepepBHOro MOHITOPUHIY PIBHS MTIOKO3U [O3BOJISAIOTH OLiHIOBATU PIBEHb IIIKeMIi y peasibHOMYy Yaci
Ta BCTAHOBUTU HEOYEBUAHI Mpu4nHW rinep- Ta rinornikemii. Ha JOCArHEHHS LinlboOBUX PIBHIB rTIiKeMii BrimBaoTh
6arato hakTopiB: Bik nauieHTis, Tpusanictb LIf], xap4oBi 3Bu4Kku Ta po3nagn xap4oBoi nosegiHku (PXr), piseHb
ocBiTH, po3ymiHHSI nepebiry U navieHTom. OfHieto 3 MPUYMH HEZOCArHEHHS LifIbOBUX PiBHIB riikemii MOXyTb
6ytn rinepgparidHi PXI1, ak-0T cnHapom HidHoro nepeigaHHs (CHI). 3rigHo 3 knacudgpikayietro AMeprkaHcbKoT
ricnxiatpuyHoi acouiayii, CHI Hanexuts o kateropii «IHLLi yTOYHeHi po3nanu xap4oBoi nosegiHku». [o giarHoc-
TUYHUX KPUTEPIIB, SIKi BKITIOYAE Lievi CUHAPOM, HanexaTtb: BXUBaHHs > 25 % i Big JOO0BOIro pauioHy nicrisi Be4epi
abo LjoHariMeHLLe 2 BUNa[Kn Ha TWXKLEHb BXUBaHHS iDKi BHOYI, YCBIAOMIIEHHS UMX eni3ogis; 1a npuHaviMmHi 3 i3
HacTyrnHuX O3HaK: paHKoBa aHOPEKCIs; HECTPUMHE BaXKaHHs iCTU Y NMPOMIKKY MK Be4Hepeto | CHOM abo X BHOYI;
MEePEKOHaHICTb B TOMY, LLJO BXVUBaHHS XXi JOOMOXe 3aCHYTU ab0 MOBEPHYTUCS 4O CHY; 6€3COHHS Ta/abo roraHum
HacTpivi 3paHKy. MNMoLumpenicts CHI y 3araneHivi nonynayii ctaHoButs 1,1 %, a y Tux, XTO 3BEPTAETLCSA [0 crevia-
nicTiB i3 metabonivyHoi xipyprii, — 2-20 %. HasiHicTe CHIy nauyieHTiB i3 LU HeratuBHO Bri/imBae Ha MEeTabosniqyHuni
KOHTPOJIb Ta YCKa[HIE BEAEHHS UnX NaLieHTiB, 30KpeMa, BOHU MatoTb BuLYi piBHI HbA1c, apTepianibHOro tucky
Ta iHgeKcy macw Tina rnopiBHIHO 3 ocobamu, siki He cTpaxaaroTe Ha yevi PXT. Y yivi ctatti My ornnucyemo KiHiqHni
BUNafoK nayieHTa 3 He3a[0BINIbHUM [TIIKEMIYHUM KOHTPOJIEM, SIKOMY OyB BCTaHOBJIEHWUV MPUCTPIV 6€3repepBHOro
MOHITOPUHIY PIBHS ITIIOKO3M, 3aBASIKU YOMY Y HbOro 6yB AiarHOCTOBaHM CUHAPOM HIYHOro nepeifaHHs, Lo 4oro-
MOIJ10 3MIHUTW VIOro JliKyBaHHS Ta JOCSII T HOPMOITIIKEMIi y BEYIPHIV Ta HiYHWY Yac.

KntouvoBi cnoBa: uykposuii giabet; CMHAPOM HiYHOIro nepeigaHHs; 6e3rnepepBHe MOHITOPYBAHHS PIBHS [IHOKO3U

Bctyn

Llykposuit miabet (LI[1) — 11e XpoHiuHe 3aXBOPIOBaHHS,
sIKEe XapaKTepU3YEThCS IMOCTIMHOIO TilepriikeMieo BHa-
CIIiIOK aOCOIIIOTHOI a00 BiTHOCHOI HEIOCTATHOCTI iHCYITiHY.
3axBoproBaHicTh Ha LIJ] 3pocTtae 3 KoxkHUM pokoM. Ha cbo-
TOMIHI y CBiTi HAPaXOBYETHCS OJM3BKO 537 MJIH XBOPUX Ha
11e 3aXBoproBaHHs [1].

3rinHo 3 naHuMu HauioHanbHOT ciyX0M 310pOB’s
VYkpainu, craHoM Ha rpyneHb 2023 poKy KiJIbKIiCTh 3a-

peeCTpoBaHUX MalLi€EHTIB cepel popocaux i aireit i3 L]
craHoBUTh 1 028 824 ocobu, 3 sskux 190 367 orpumyBanu
iHcyniHOTepamniio. Yrepuie BusiieHo B 2023 poui 223 769
xBopux Ha LI [2].

LI/l — onHa 3 roJIOBHUX MPUYMH HUPKOBOI HEIOCTAT-
HOCTi, HelipomarTii Ta aMmyTalliii HYKHIX KiHIiBOK. OgHaK
OCHOBHOI0 MPUUNHOIO cMepTHOCTI XBopux Ha LI/I 3amuia-
I0ThCS CepPLIEBO-CYAMHHI yckianHeHHs [3]. [cTuHHa 3axBO-
proBaHicTh Ha LI/ BuIla 3a ogiltifiHy CTaTUCTUKY, OCKITBKHI
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CITiBBIZHOIIIEHHS IiarHOCTOBAHOIrO Ta mpuxoBaHoro LIJI
craHoBuUTH 1 : 3 [4].

OCHOBHOIO YMOBOIO JIJ1s1 YHUKHEHHSI PO3BUTKY XPOHiU-
HUX YCKJIaIHEeHb, CIIPUYMHEHUX TiMePIIiKeMi€l0, € KOM-
neHcauisa /1. KoHTpoJib riaikeMii OLiHIOETbCS IIISIXOM
BUMIpIOBaHHS TJlikoBaHoTro reMoryiooiny (HbAlc), 6esme-
pepBHOTO MOHITOpUHTY piBHS rmoko3u (BMPI) ta camo-
KOHTPOJIIO PiBHS TIIOKO3U B KPOBi [5].

Owinka piBHsT HbAlc Ma€e cBoi 0OMeXeHHsI, 30KpeMa, 3a
YMOB KJIiHIYHUX CUTYalIil, IKi BIUTMBAIOTh HA IIUPKYJISIIiIO
epUTPOLIUTIB: TEMOJIITUYHI Ta iHIII aHeMii, AediuuT rito-
K030-6-(ochaTmerigporeHasn, HEIOJABHE MepeTBaHHSI
KpOBi, BXXMBaHHSI TIPEIaparis, 110 CTUMYJIIOIOTh EpUTPO-
noe3, TepMiHaJIbHa CTaisl XBOPOOU HUPOK Ta BaTiTHICTb.
Lle Moxxe mmpu3BecTH A0 PO30IKHOCTEN MiXX pe3yIbTaTOM
HbAlc i cripaBXHiM cepenHiM 3HAYeHHSIM TJIiKeMil y ma-
nieHta. Kpim Toro, piBeHr HbAlc He BimoOpaxkae emizonu
rinoraikemii [6]. ToMy [T TAlli€HTIB i3 HeCTAOITLHUM PiB-
HeM 1ikeMii, ocodauso npu L1 1-ro Tuiry abo BTOpUHHO
iHcyniHo3anexxHomy LIJI 2-ro tumy, HaliKpalile OLliHIOBAaTH
KOHTPOJIb [JIIKEMil 32 JOMTOMOTOIO MTOEHAHHS Pe3yJIbTaTiB
CaMOKOHTPOJIIO piBHs ririkemii Ta BMPT.

[Ipuctpoi BMPI" BUMip1otoTh iHTEPCTULIIAHY TJTIOKO3Y,
sIKa 1o0pe KOpeJIIoe 3 INII0K03010 B I1a3Mi KpoBi. IcHye nBa
OCHOBHi Tunu npuctpois BMPI: Ti, 1o nemoHcTpy0ThH
piBeHb IJIIOKO3M B peajJbHOMY Yaci, Ta Ti, 1110 TOKa3yl0Th
piBeHb nmoko3u Ha Bumory. [Ipucrpoi BMPI 3a6e3meuy-
10Th MOCTilHY Mepeaavy MOoKa3HMKIB ITTIOKO3U Ha cMapThOH
YY1 3UMTYBAJILHUN IIPUCTPIl, SIKi MALiEHT, 1Oro pimHi abo
OMiKyHU, MEAWYHI TTPALliBHUKNA MOXYTb OLIIHUTU B OyIb-
SIKUI MOMEHT [6].

IcHytoTh pi3Hi KJIiHiYHI BUnanku, 3a sskux bMPT no3-
BOJIUTB OCSIITH LiIJTbOBUX PiBHIB IJlikeMii. Hacamnepen 1ie
KOpeKIIist 6a31cHoi a00 0a31c-00JII0CHOI iHCYIIHOTE palTii;
BariTHiCTb a00 X MIaHyBaHHs BariTHOCTI Ha TJ1i LIJ1; maGinb-
Huit nepe6ir 111 3 yacTuMU TinmonTiKeMiYHUMU CTaHAMU;
TepMiHaIbHI cTajii XpoHiYHKX ycKiaaHeHb LIJI (HupKo-
Ba HEAOCTATHICTb, 3HAYHIi MOPYIIEHHS 30py, Heliporarii).
Kpim Toro, BMPT no3Bosie niepcoHicikoBaHO MigiidT 10
JikyBaHHs LIJI, mpoBecTr HaBYaHHS MALLEHTIB 1100 Blac-
HOTO 3aXBOPIOBAHHS Ta BCTAHOBUTU HEOUEBUIHI TPUIUHU
MiABUILIEHHS PiBHS TJiKeMii.

Ha nocsraeHHs UiTbOBUX PiBHIB IJiKeMii BIUIMBAIOTh
Oararo ¢akTopiB: BiK Mali€eHTiB, TpuBaiicth LI, xap4oBi
3BUYKM Ta po31aau xapuoBoi nmoseainku (PXII), piBeHb ocBi-
™, po3yMiHHs niepe6iry LI matientom. OnHiero 3 TpuunH
HEOCSITHEHHSI LIIbOBUX PiBHIB IJTiKeMil MOXYTb OyTH rinep-
ariuni PXI1, sx-ot cunnpom HiuHoro nepeimants (CHIT).

3rigHo 3 Knacudikaliero AMepUKaHCHKOI MCUXiaTpruy-
Hoi acomiarii, CHIT HanexuTs mo Kateropii «IHii yrouHe-
Hi po3yiany Xap4yoBoi nmoBeaiHku» [7]. Jlo miarHOCTUYHMUX
KpUTEPiiB, SKi BKJIIOUAE 1LIe/i CUHAPOM, HaleXKaTh: BXU-
BaHHS > 25 % iXi Bim 1060OBOTO pallioHy Miciis Beuepi abo
LIOHAWMEeHIIIe 2 BUTTAAKK Ha THKICHb BXXMBaHHS 1XKi BHOUI,
YCBiTOMJICHHS LIMX €ITi30/IiB; Ta IIpUMHAKWMHI 3 i3 HacTym-
HUX O3HAK: paHKOBa aHOPEKCisl; HECTpUMHE OakaHHSI iCTH
y IIPOMiXKKY MiX Beuepero i CHoM a0 K BHOYI; MepeKoHa-
HICTb Y TOMY, 1110 BXXMBaHHS 1Xi JIOTIOMOXe 3aCHYTH abo
MOBEPHYTUCS IO CHY; O€3COHHS Ta/ab0 MOraHuii HACTpiit
3paHKy [8].

I[Momupenicte CHII y 3aranpHiil momyJIsaiii cTaHO-
BUTh 1,1 %, a 'y TMX, XTO 3BEPTAETHCS IO CIELIaiCTiB i3
MeTabosiyHoi Xipyprii, — 2—20 % [9, 10]. HasBricte CHIIT
y nmauieHTiB i3 LI/l HeraTuBHO BIUIMBAaE Ha MeTaOOJIYHUIA
KOHTPOJIb Ta YCKJIAMHIOE BeIEHHSI 11X TALIiEHTIB, 30KpeMa,
BOHMU MatoTh Bulli piBHI HbAlc, apTepiaibHOTO THUCKY Ta iH-
NIEKCY Macu Tijla MOPiBHSIHO 3 0co0aMu, sIKi HE CTpakaaloTh
Ha nei PXII [11].

OnuTyBaJIbHUK [JIs BU3HAYEHHSI CUHIPOMY HiYHOTO
nepeinanysa (NEQ) — 11e 1Toku 1110 e TMHUM 3aTBEPIKEHUI
Meton niarHoctuku 11boro PXII [8]. TTpoTe yepe3 He3HAYHY
yacToTy BukopuctaHHs NEQ y pyTHHHII MpaKTUlli JIiKapiB
yactota BusiBiieHHs1 CHIT 3anuiaeTbesi HEBUCOKO10O, a MpH-
YMHA HEAOCSITHEHHSI LiJIbOBUX PiBHIB INIiKeMii y MalliEHTiB
i3 LIJI — HeBCTaHOBJIEHOIO.

Mera: Ha NpuKJIaAi IbOTO KJIIHIYHOIO BUITAAKY MU XO-
YeMO MPOJAEMOHCTPYBAaTU €(DEKTUBHICTh BUKOPUCTAHHS
BMPT nist BcTaHOBJIEHHST TIPUYMHU HEIOCSITHEHHSI KOM-
neHcarii LIJI.

KAiHiYHUM BUNOAOK

[Mamient M., 54 p., 3BepHYyBCs 3i CKapramy Ha 3HIDKEHHST
30Dy, BiIUYTTS 3aTepHaHHs] HUXKHIX KiHIiBOK, TTEYiHHS CTOII.
Bimomo, 110 xBopie Ha 1IJI 2-ro Tumy BOpogoBX IIECTH PO-
KiB. SIK IlyKpO3HWKYBaIbHY Teparlito 3aCTOCOBYE MET(HOPMiH
2000 mr/no6y, nanarmiduiozuH 10 Mr/mo0y Ta 6azaabHUA iH-
cynin germonek 16 OJ1/no6y. [TarieHT KOHTPOJTIOBaB PiBeHb
[JIiKeMil 3a TOITOMOI'0I0 IIIOKOMETpa Ta, 3 ioro CJIiB, 10CsIrae
BCTAaHOBJICHUX LIUTbOBUX PiBHIB IytikeMii. [IpoTe mpu moo0-
cTexxeHHi piBeHb HbAlc ctanoBuB 8,4 % (npu LiTEOBOMY
<7,0 %). OKyJIiCT BCTAHOBUB [IiarHO3 «IiabeTHUHA HeIIPOJTi-
¢epaTBHA pEeTUHOIIATISI», a HEBPOITATOJIOT — «IiabeTUIHA
nouineiponatis 11 ctyneHs, ceHcomoTopHa hopmar.

Ilin yac meTaabHOrO ONMUTYBAHHSI BCTAHOBUTH iCTUHHY
MPUYUHY HEONTUMAJIbHOTO TJIIKEMiUYHOTO KOHTPOJIIO HE
Boanocs. [laieHToBi OyJ10 3aIIpOIIOHOBAHO BUKOPUCTATHU
cuctemy BMPI 3 MeTo0 noJjiinieHHs r1iKeMiYHOro KOHT-
pOJIIO Ta aHaJli3y BapiabeJbHOCTI 10ro IiKeMii.

Byno BcTanoBieHo (puc. 1), 1o piBeHb TTiKeMii 3HaUHO
MiIBUIIYBABCS Y Mi3Hil BeUipHili Ta HIYHMI Yyac yIpoIoBX
ycix cemu nHiB Bukopuctanasgs BMPI'. Yac y miamazoni
(TIR) cranoBuB e 52 % (ripu 1itboBoMy > 70 %), a yac
BUIIIE Bill LITbOBOTO Aianazony — 48 %. [pu po3nuTyBaHHi,
1110 pOOUTH MAIliEHT Y BeUipHi TOAMHU, BiH 3i3HaBCS, 110
KOXHOTO JIHS Yepe3 IeKiJibKa FOIMH ITicJis Beuepi poOUTh
TepeKyc, SIK1i, SIK BiH BBaXKaB, HisIK HE BILJIMBA€E HA PiBEHb
raikeMii. IlanieHToBi 6y10 3aMpPONOHOBAHO 3aIIOBHUTU
onutyBanbHUK NEQ, 3a pesyabraTamu ssiKkoro OyB BCTa-
HosyieHuit niarno3 CHII. 3 MeToto Kopekilii piBHSI TTiKeMil
iomy OyJIO peKOMEHIOBAaHO 3aMiHUTH 0a3aabHUM iHCYJIiH
NETII0IEK Ha KOMOIHOBaHM Mpernapar IertoaeK /Jipariy-
tua yBeuepi. [1pu 1iboMy nepopasibHy LYKPO3HUKYBAIbHY
Teparilo He 3MiHIOBaJIN.

Yepes Mics1b Micyst 3MiHU LIyKPO3HMXKYBAJIBHOI Tepartii
y malieHTa 3HU3WIacs KiIbKIiCTh eIi30/diB IepeifaHHs Ta
MOoCTIpaHIiajibHa TilepriikeMis y BeUipHili Ta HIYHWI Yac.
Llvoro Branocst 4OCSTTU 3aBASIKU 10aTKOBOMY BUKOPHUC-
TaHHIO arOHiCTa INIFOKaroHOITOAiOHOTO ITenTuay- 1 Jipariy-
TUIY Y CKJIaJli KOMOiHOBAHOTO Mpernapary, SKUil IpurHivy-
BaB afneTUT Ta HOpMaJli3yBaB XapyoBY MOBEIiHKY.
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BMCHOBKMU

IcHye Garato HeoUeBUIHUX MPUYHH, SIKi HE T03BOJISIIOTh
JNIOCSITHYTHU UIJIbOBUX PiBHIB IJlikeMil y nmauieHTis i3 LIJI.
Ouinka kommneHcauii LIJI auie 3a 1onmoMoroi BU3HAYEeHHS
piBHs1 HbAIC Ta caMOKOHTpPOJIIO PiBHS TJIiKeMil TJIloKOMe-
TPOM He 3aBXIM € 00’ekTuBHOI0. Bukopucranus bMPI
TIO3BOJISIE HE JINIIIE MAaKCUMaJIbHO TOYUHO KOHTPOJIIOBATH
piBeHb IJIiKeMii, a i miAildTu epcoHiikoBaHO 10 KOXKHOTO
Mali€HTa, MOJIMIIIUTY po3yMiHHs nepebiry LIJI ta mpome-
MOHCTpPYBATH BaXJIMBICTh KOPEKIIii XapuOBUX 3BUYOK.

KondurikT inTepeciB. ABTOpU 3asiBJISIIOTH PO BiZICYTHICTb
KOHJIIKTY iHTepeciB i BaacHOiI (piHaHCOBOI 3alliKaBI€HOCTI
MIPU IiATOTOBIIi TaHOI CTaTTi.

Buecok aBTopiB. Ypb6aHoBuu A.M. — aBTOp inei crat-
Ti, 3arajbHe KepiBHMUIITBO, KOHCYJbTAallisg namieHTa; Jla-
Hiom ®@.B. — omsig cyyacHoi Jlitepatypu, poboTa 3 TeK-
CTOM, TepeKJIaj.
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Efficacy of continuous glucose monitoring
for finding unusual causes of hyperglycemia:
a clinical case

Abstract. Diabetes is a chronic condition that requires constant
blood glucose self-monitoring. The carbohydrate metabolism com-
pensation is usually assessed by the level of glycated hemoglobin.
But it does not always help reveal the true cause of poor glycemic
control. The devices for continuous glucose monitoring allows to
assess blood glucose level in real time and find unusual causes of hy-
per- and hypoglycemia. Achieving target glycemic levels is influen-
ced by many factors: age of patients, duration of diabetes, eating
habits and eating disorders, level of education, patient’s understan-
ding of the diabetes course. One of the reasons for not reaching the
target levels of glycemia can be hyperphagic eating disorders, such
as night eating syndrome. According to the American Psychiatric
Association classification, night eating syndrome belongs to the
category of “Other specified eating disorders”. Diagnostic criteria in
this syndrome include consumption of > 25 % of food from the daily
diet after dinner or at least 2 cases per week of food consumption at

night; awareness of these episodes; and at least 3 of the following:
morning anorexia, uncontrollable desire to eat between dinner and
sleep or at night, conviction that eating will help you fall asleep or
return to sleep, insomnia and/or bad mood in the morning. The
prevalence of night eating syndrome in the general population is
1.1 %, and in those who refer to metabolic surgery specialists, it is
2-20 %. The presence of night eating syndrome in diabetes adverse-
ly affects metabolic control and complicates the management of
these patients, in particular, they have higher levels of HbAlc, blood
pressure and body mass index compared to individuals without such
eating disorder. In this case report, we describe a patient with poor
glycemic control who used continuous glucose monitor and was
diagnosed with night eating syndrome that helped change manage-
ment and achieve normoglycemia in the evening and nighttime.
Keywords: diabetes mellitus; night eating syndrome; continuous
glucose monitoring
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The effect of COVID-19 on the presentation
of thyroid antibodies.
Case report

Abstract. Background. In December 2019, the World Health Organization was notified about cases of
pneumonia of unknown etiology originating in Wuhan, Hubei province, China. Hashimoto’s thyroiditis and
other thyroid disorders including Graves’ disease affects almost 5 % of the general population. Hashimoto’s
thyroiditis is a chronic disease in which the body interprets the thyroid gland and its hormone products as
threats, therefore producing special antibodies that target thyroid cells, thereby destroying them. It may pre-
sent with hypothyroidism or hyperthyroidism and with or without goiter. Basic questions in the consideration of
a clinical case: what is COVID-19, and health complications? What concerns are related to pain in the front of
the neck? How much has COVID-19 affected the occurrence of thyroid problems? Case report. A 40-year-old
man presented to the infectious disease clinic with a fever (37.9 °C), sore throat, body aches, and lethargy for
3 days on January 25, 2021. Due to the clinical features and the COVID-19 pandemic, a nasopharyngeal swab
was used for sampling, and SARS-CoV-2 test was positive (mMRNA in real time RT-PCR). On the 13" day,
the patient’'s general condition improved, but he complained of sore throat. On re-examination, we noticed
a slight tenderness in the neck in the thyroid area. On thyroid ultrasound, a heterogeneous thyroid gland
with ill-defined bilateral hypoechoic areas revealed subacute thyroiditis. The same patient presented to the
infectious clinic with a fever (37.1 °C), sore throat, body aches and fatigue on June 28, 2022. After 5 days,
the test for SARS-CoV-2 was negative, but, after one month of recovery, blood samples were analyzed to
identify the functional state of the thyroid gland, and we obtained results with high values of thyroid-stimu-
lating hormone. Conclusions. COVID-19 is a new disease for which larger-scale research is still ongoing,
potential complications of COVID-19 and organ involvement are still being elucidated in the literature. Pain
in the front of the neck, which can be combined with the upper part of the respiratory tract, especially in the
conditions of COVID-19, should not be overlooked and requires further examinations. Subacute thyroiditis is
a rare complication of COVID-19 that should be considered, especially in the progression of COVID-19 and
the appearance of Hashimoto’s thyroiditis.

Keywords: subacute thyroiditis; subclinical hypothyroidism; COVID-19; thyroid-stimulating hormone; triiodothy-
ronine; thyroxine; autoimmune activity; thyroid peroxidase

In December 2019, the WHO was notified about cases
of pneumonia of unknown etiology originating in Wuhan,
Hubei province, China [1]. The novel virus, named severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2),
was isolated on January 7, 2020 [1]. The acute respiratory
disease, renamed Coronavirus disease 2019 (COVID-19),
was declared a pandemic by the WHO on March 11, 2020 [2].

Hashimoto’s thyroiditis and other thyroid diseases in-
cluding Graves’ disease affect almost five percent of the

general population [3]. There are multiple risk factors for
Hashimoto’s thyroiditis disease including familial history of
autoimmune thyroid disease, older age, iodine deficiency
and European ethnicity [4]. The development of Hashimo-
to’s thyroiditis depends on an immune defect in an indivi-
dual with genetic susceptibility (80 %) in conjunction with
environmental factors (20 %) [5, 6]. Approximately 50 %
of cases have a family history of Hashimoto’s thyroiditis
disease [7].
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Thyroiditis is defined as evidence of ‘intrathyroidal
lymphocytic infiltration’ with or without follicular da-
mage [8]. Hashimoto’s thyroiditis is a chronic disease in
which the body interprets the thyroid glands and its hor-
mone products triiodothyronine (T;), thyroxine (T,) and
thyroid-stimulating hormone (TSH) as threats, there-
fore producing special antibodies that target the thyroid’s
cells, thereby destroying them. It may present with hy-
pothyroidism or hyperthyroidism and with or without a
goiter [9].

The most common cause of thyroid disorders world-
wide is iodine deficiency leading to goiter formation and
hypothyroidism whereas in iodine-replete areas, most per-
sons with thyroid disorders have autoimmune disease [10].
Patients with Hashimoto’s thyroiditis, Graves’ disease
and painless thyroiditis often have autoimmune activity
against thyroid peroxidase (TPO) resulting in positive
tests in anti-TPO antibody (anti-TPO Ab) titers. The test
has its usefulness in determining the cause of primary
hypothyroidism or thyroid goiter is due to Hashimoto’s
thyroiditis [11].

Anti-TPO antibodies are especially helpful in the case
of subclinical hypothyroidism in deciding the initiation of
treatment and the duration of treatment. In patients with
subclinical hypothyroidism, the presence of anti-TPO an-
tibodies is associated with an increased risk of developing
overt hypothyroidism [9].

Case report

A 40-year-old man presented to the infectious disease
clinic with a fever (37.9 °C), sore throat, body aches, and
lethargy for 3 days on January 25, 2021. Throat examination
and lung auscultation were normal. Initial laboratory tests
after admission to the clinic showed an elevated leuko-
cyte count of 24.5 (reference range 3.5—10 X 10°), a high
level of C-reactive protein (CRP) of 82 (reference range
< 6.0 mg/l), normal hemoglobin level of 166 (reference
range 115—165 g/1) and the normal value of platelets of 302
(reference range 100—400 x 10°).

All analyzes were done with Cobas e 411 analyzer
(Roche Diagnostics, Germany), COBAS INTEGRA® 400
plus analyzer (Germany), IMMULITE 2000 XPi (Siemens
Healthineers, Germany).

Due to the clinical features and the COVID-19 pan-
demic, a nasopharyngeal swab was used for sampling,
and SARS-CoV-2 was detected positive by RT-PCR
(mRNA for RT-PCR and real-time PCR) test; the drugs
were prescribed according to the protocol and the patient
took them regularly. On the seventh day, he presented
to the emergency department with fever (39.6 °C) and
chills, sweating, fatigue, sore throat, and dry cough. Ex-
cept for heart rate (over 95 beats per minute), all oth-
er vital signs were in the normal range. In laboratory
tests, troponin and electrolytes were in normal values,
D-dimer was 1752 (reference range < 500 ng/ml). Also,
an X-ray of the lungs was done, which resulted in pul-
monary infiltration.

On the 13" day, the patient’s general condition im-
proved, but he complained of sore throat. On re-exami-
nation, we noticed a slight tenderness in the neck in the

thyroid area. On thyroid ultrasound, a heterogeneous
thyroid gland with ill-defined bilateral hypoechoic areas
revealed subacute thyroiditis (SAT). His laboratory tests
revealed an elevated erythrocyte sedimentation rate of
52 (reference range < 10 mm/h) and CRP of 44.6 (refe-
rence range < 6 mg/1), but normal platelet and leukocyte
counts. Thyroid function tests were: TSH 4.51 (reference
range 0.27—4.20 mIU/ml), fT, 18.6 (reference range 12—
22 pmol/l), fT, 6.16 (reference range 3.10—6.80 pmol/l),
anti-TPO Ab 102 (reference range < 35 IU/ml), anti-TG
Ab 226 (reference range < 115 U/ml), while the values of
thyroglobulin (TG), parathyroid hormone and calcitonin
were normal.

Autoimmune thyroiditis, Graves’ disease, and in-
fectious thyroiditis were followed up with thyroid func-
tion tests from the patient even after his recovery from
COVID-19. Finally, given the recent COVID-19 infection,
it was suspected that SAT was caused by COVID-19. 14
days after the negative test in SARS-CoV-2 (RT-PCR),
SARS-CoV-2 antibodies were determined (SARS-CoV-2
IgG 244), his clinical presentation was suggestive of
thyroiditis. Given his recent infection with COVID-19,
the clinician suspected subacute thyroiditis caused by
COVID-19. He started taking the therapy prescribed by
the clinician (internist-endocrinologist): levothyroxine
25 mcg per day, selenium 200 mcg per day. After the spe-
cified time and according to WHO guidelines regarding
vaccination, the patient received three vaccines (two Astra
Zeneca and one Pfizer).

The same patient presented to the infectious clinic
with a fever (37.1 °C), sore throat, body aches and fatigue
on June 28, 2022. Initial laboratory tests after admission
to the clinic showed an elevated leukocyte count of 13.7
(reference range 3.5—10 X 10°), high CRP level of 82
(reference range < 6.0 mg/l), normal hemoglobin level of
157 (reference range 115—165 g/1), normal platelet value
of 255 (reference range 100—400 X 10°) and the value of
D-dimer was normal. Due to the clinical features and the
ongoing COVID-19 pandemic in our country (the third
wave of the pandemic), a nasopharyngeal swab was used
for sampling, and SARS-CoV-2 was detected positive
by the RT-PCR test (time second infection with SARS-
CoV-2), but the second time of infection with SARS-
CoV-2 the health condition of the patient was much easier
compared to the first infection with SARS-CoV-2, except
for sore throat.

After 5 days, the test for SARS-CoV-2 was negative,
but, after one month of recovery, blood samples were
analyzed to identify the functional state of the thyroid
gland and we obtained results with high values of TSH of
6.23 (reference range 0.27—4.20 mIU/ml), fT, of 16.27
(reference range 12—22 pmol/l), fT, of 5.02 (reference
range 3.10—6.80 pmol/l), anti-TPO Ab of 209 (reference
range < 35 IU/ml), anti-TG Ab of 472 (reference range
< 115 U/ml).

Discussion

Previous studies have shown that Hashimoto’s thyroi-
ditis, especially thyroid autoimmune diseases, is more
common in women than men [12]. Several studies have
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shown that Hashimoto’s thyroiditis disease has a definite
genetic propensity for thyroid autoimmunity, and they
run in families [13]. From a pathophysiological stand-
point, previous studies examining the pathology of the
thyroid in severe acute respiratory syndrome proposed
several mechanisms of thyroid organ damage that include
host immune overreaction, immune deficiency related to
infection, destruction of lymphocytes, inhibition of the
innate immune response and direct cellular destruction
with apoptosis playing a key role.

Subacute thyroiditis is primarily a clinical diagnosis
supported by laboratory testing and imaging [14]. More
recent studies based on SARS-CoV-2 in 2020 have shown
that ACE2 expression levels were highest in the thyroid
among other organs, such as the small intestine, kid-
neys, heart and adipose tissue, which does give insight
into a plausible mechanism for the pathophysiology of
thyroiditis in COVID-19 [15—17]. The clinical features
are correlated with a combination of test results: elevated
erythrocyte sedimentation rate and C reactive protein,
low TSH, elevated thyroid hormone levels (T, and T,) and
thyroglobulin concentrations; with an absent/low positive
titer of circulating thyroid peroxidase and thyroglobulin
antibodies [ 18].

Conclusions

COVID-19 is a new disease for which larger-scale
research is still ongoing, potential complications of
COVID-19 and organ involvement are still being elucidat-
ed in the literature. Pain in the front of the neck, which
can be combined with the upper part of the respiratory
tract, especially in the conditions of COVID-19 should
not be overlooked and requires further examinations.
Subacute thyroiditis is a rare complication of COVID-19
that should be considered especially in the progression
of COVID-19 and the appearance of Hashimoto’s thy-
roiditis.

Ethical considerations. Ethical issues (including pla-
giarism, data fabrication, double publication) have been
completely observed by the author.
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Bnane COVID-19 Ha piB€Hb AHTUTUPEOTAHUX CHTUTIA.
KAiHiYHMI BUNOAOK

Pestome. Axmyaavnicms. Y rpynni 2019 poxy BeecBiTHs opraHi-
3allisI OXOPOHHU 3IOPOB’SI MMOBiZOMUJIA TIPO MEPIi BUMAAKU ITHEB-
MOHIi HeBiZOMOI €TioJIorii, 1110 MOXOAUTh 3 MicTa YXaHb (IIPOBiH-
mist Xy6eit, Kurait). Tupeoinut XalmmmmoTo Ta iHIIAa TUpeOoiTHa
MaToJIorist, BKJIIoYaoun XBopooy ['peiiBca, Bpaxkae maiixe 5 %
3araJIbHOTO HaceleHHs. Tupeoinut XammMoTo — XpOHiYHE 3aXBO-
PIOBaHHSI, TIPU SIKOMY OpPraHi3M CIIpMIAMa€E MUTOMONIOHY 3a103y
Ta 1l TOPMOHM SIK 3arpo3y, TOMY BUPOOJISIE aHTUTIIA, HALlIJIeH]
Ha KJIITUHU 3271034, pyiiHytouH ii. BiH MoXe rposiBisiTucs riro-
THUPE030M abo TilepTupeo3oM i3 3000M abo 6e3 Hboro. OCHOB-
Hi MUTaHHS TpU po3Misai kiaiHiuHoro Bunaaky: COVID-19 ta
YCKJIQJIHEHHSI, 1110 BiH MOXe BUKJIMKATH; OOOIOBaHHS, OB s13aHi
3 6osieMm y TiepenHiit yactuHi mui; BruimB COVID-19 Ha mosiBy
po0JIeM i3 IUTONOAIOHOIO 3a5103010. Kainiunuil éunadox. YomoBik
40 pokiB 3BepHYBCs 10 iHheKIiitHOI KiHiku 25 ciunsg 2021 poky i3
nigsuiieHowo Temnepatypoto (37,9 °C), 6oaeM y ropJi, JOMOTOIO
B TiJli, CTAOKICTIO BITPOMXOBX OCTAHHIX TPhOX THIB. Y 3B’SI3KY 3
KJIIHIYHUMM o3Hakamu Ta naHaeMiero COVID-19 B3g9To Ma30K 3
Hocor1oTKu, TecT Ha SARS-CoV-2 0yB mo3UTUBHMI (BUSHAYECHHS
MPHK 3a nonomoroto RT-PCR y peanbHomy vaci). Ha 13-Ty 100y
3arajibHUI CTaH XBOPOTO IMOKPAIINBCS, ajie 3IMIIVIIMCS CKapTh
Ha 0ib y Top:i. [1pu moBTOpHOMY OISl Bi3Havyasacsl He3HauHa

0oJIIovicTh Y MIISIHLI HMTONnoAiOHo1 3an03u. [Ipu ynbrpasBy-
KOBOMY IOCJIIKEHHI BCTAHOBJICHO i HCOMHOPIAHY CTPYKTYpY 3
HEYiTKO BUPAXKEHUMU IBOOIYHUMMU TilTOEXOTEHHUMU IUITHKAMU,
NiarHOCTOBAHO MinrocTpuit Tupeoinut. Lleit camuii maiieHT 3Bep-
HYBCS 10 iH(EKIIIHHOT KITiHIKY 3 MiABUIIEHOI TEMIIEPaTypOoIO
(37,1 °C), 6oseM y TOpJIi, IOMOTOIO B TiJIi TA BTOMOIO 28 YEpBHSI
2022 poky. Yepes 5 nHiB TecT Ha SARS-CoV-2 6yB HeraTUBHUM,
ajie yepe3 MicsLb Micjsl OMy>KaHHSI TPOBEAEHO aHaJli3 KPOBi st
BU3HAYEHHS (DYHKIIIOHAJILHOTO CTaHY IIMTOIOAIOHOT 3a103H i
BCTAHOBJICHO CYOKJTiHiYHMI rinotupeo3. Bucnosku. COVID-19 —
116 HOBE 3aXBOPIOBAHHSI, INMPOKOMACIITAOHI TOCTiIXKEHHS SIKOTO
1Ie TPUBAIOTh, MOXJIUBI yckiaagHeHHss COVID-19 i ypaxeHHst op-
raHiB 11e 3’SICOBYIOThCS. Bijlb y MepeiHiil yacTuHi mui, 1o Moxe
MMOEAHYBATHUCS 3 00JEM y BepXHill YaCTUHI AUXAJbHUX ILISIXiB,
ocobauBo B ymoBax COVID-19, He cnin irHopyBaTu, NOTpio-
Hi 1omaTKoBi 0o0cTexeHHs . [linrocTpuii THPEOinUT € PiAKiCHUM
yekiagHeHHsIM COVID-19, ske ciin BpaxoByBaTH, 0COOJUBO
nipu niporpecyBarHi COVID-19 i HagBHOCTI MiIBUIIIEHOTO TUTPY
AHTUTUPEOITHUX aHTUTI.

KiouoBi c10Ba: migrocTpuii TMpeoinnT; CyOKIIHIYHMIA TiMOTH-
peos; COVID-19; TupeoTporHuii TOpMOH; TPUHOATUPOHIH; TH-
POKCHH; aBTOIMYHHA aKTUBHICTh; TUPEOiTHA MTepOKCHIa3a
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