Tom 19, N2 6, 2023

MDKHAPOZOHWUA EHAOKPUHOJIOMYHUIA XYPHAN

ISSN 2224-0721 (print)
ISSN 2307-1427 (online)

ongl joyrnc:i of endocrinolog

MDKHAPOQHUI

HOOKPUHOJIOIMNYHUA
KYPHAJT

L-TUPOKCUH

T— JleBOTUPOKCUHY HATPIIO
- 50/75/100/125/150 mkr

BEPJIIH-XEMI

BE3
nakroan'

07-36" NIbHICTh Ao3u 5 i L-Tupoxcun 150 | L-Tupokcux 100

. | bepnin-Xemi | bepnin-Xemi
nporu rimoTupeosy ' { e Jroovuy

CKOPOYEHA IHCTPYKUIR i L'TMP_OKCMH _'.1'25 5 L-TWPPKCHH / ﬁ
NS WEHHBOTD JACTOCYBSHHS NpenapaTy BEPJ"H'XEM.I' I | EEPHI_H-XEM!

L-THPOKCHH 50 BEPNIH-XEMI/L-TWPOKCHH 100 BEPTIH-XEM|
(L-THYROXIN 50 BERLIN-CHEMIE/L-THYROX)N 100 BERLIN-CHEMIE) | =l L'T"POKCHH 50

L-THPOKCHEH 75 GEPTIH-KEMI (L-THYROXIN 75 BERLIN-CHEMIE) i i Bepnin-Xemi
L-THPOKCHH 125 BEPAIH-XEM| L-THYROXIN 125 BERLIN-GHEMIE) TR
L-THPOKCHH 150 BEPTIH-XEM! L-THYROXIN 150 BERLIN-CHEMIE)

Mowasanma

L-THPOKCHH 50 BEPNIH-XEMI, L-TWPOKCHH 75 BEPIIIH-XEML, L-THPOKCHH 100 BEPNIH-KEML
L-TUPOKCHH 125 BEPJIH-XEMI, L-TMPOKCHH 150 BEP/IH-XEN

THEHA BYTMRADIANETD
LR T

THkaposKa thapwa. TabneTa THPOKCHH 10 THH-YEME At B 2416 ) el
o M Onpmoxyreg mowririm s Tipecial ropmote. Kog A m, 008" AINOD YBAWNG GIRARGNTECA 3 NOSHEN INETPYIAIER IR NERNHOTD JACTOCYSANNA MEADCHKNE 330088
, L-THPOKCHH 50 BEPTHH-XEMI/L-THPOKCHH 100 BEPAM-XEMI, P.1. Mo UA/B133/01/01 1a Ne UASB133/01/02

IMpoTimaRazai, TIBALIEHE T kT af 2 i isciine g 1210.2020, Ne 2313 L-TUPOKCHH 75 BEPNSH-XEML PN, N UA/E1 33/01/03, L- THPOKCHH 125 BEPNE-XEML
No 6 peunews, HanikoRaswd rinepTvpeas by 7 PIL Ne UA/B133/01/04, L-THPOKCHH 150 GEPTIIH-XEML, PN Ne UA/E133/01/05 mig 12102020, Ne 2313,
3, Henix a 3
—

CTh

RIKYBARHR].

CIMY | Gyb-AKOr THPROCTATINHO
ROy MEUEHT B8 DEPEHOCHTS, w

: : ORMCHACHS
yi¥, i e i F'-n' % i y
; MO 1P S2STO LUBMEZXOMY TIZSILEHHL A0S K Ao ;
- St N y.. Tpa rineguyTnmeccri oo
o it

aacTocysain L-THPOKCHHY.
Kareropis igmycry. 3a pasnmomn.

® 5o e
usll's l' IHIOpMEUIA NP0 PERENTYRHNA MIKAPEL KR 33010, RAIHAHEH IR MEGHHI0 T3 (03 DMAIBETH'MI: NDALIEHIEKID. [RDOMMALIN NpWaHsEHL M BERUH_ CHEM’E
! MENARINI

NS POSNOBCHHEMNR B CBLanicsany: B GanmAx, 12 Kokbapenuisn 73 CRMO0iymaZ Ins mamntian T GapmanssTinim npauissmeis,

Mpencrapsmureo sBEPNIH-XEMI/A. MEHAPIHI YKPATHA Tw6Xs
Anpaca: . Kitie, syn, Bepemmeiaceka, 29, Ten.: (044] 494-3388, dakc: (044) 4343389

www.mif-ua.com




KCIrayo NPOJIOHI

Ginblie KOHTPOJIIO, OinbLue 3axmucTy

* JIIKYBAHHSA LLYKPOBOIO QIABETY 2-ro Tuny

» 3HU)KEHHS PU3NKY rOCIMITAJII3ALIIA YEPE3 CEPLIEBY HEQOCTATHICTb NPU LA 2-ro
TUNY HE3AJNTEXXHO BI4 HAAABHOCTI scranosnenoro CC3 B AHAMHE3I"
ONH PA3

f oz s

MPOSIOHT MAMBYTHLOr Ol

—

CEPLEEBA
HEZLOCTATHICTb

Keirayo Mponowr
B :
THNETHN, expr

[T mmm SBanomco,

MNMpunmatn
24 1 pa3 Ha goby

ary 2023

Febs

LA ﬂ‘!}é.l‘.pp.rnurn‘l

; s ] o] THEY,
ono :acmqrnanun penapary KCIrm’Dl" p I ‘1OJ’EOD 10}1000 5!1ﬂ00 Mr
Cxnap, pitoya pevosmMHa*: | rabnerka, BRPUTE NAIBKOBOK 0DONOKKOK, NPONOKIOBAKOI € ar |rJ, O3KHY NpOr IqHLlICIn r.wnba.mm) rigpowopna. GapMaKoTepanesTHYHa
rpyna*. 3acobe ana nikyeaka wykposoro izbery. Metdopmin & komBinaui 3 ganarnidnozkHom, Kog ATX ATOBD1S. Moxasanxa o 3acrocyeanna®. KCIMAYD Mponodr nokasaHnd sk
DONOBREHHR 00 HIETH Ta GiauHMK BNP3E ANA NOKPSWERHA [MIXEMINHOTD KOHTEOMO § AOPOCAMX 2 uykpoekM miaBetom 2-ro tuny. Janarnidnome nokazanui ANA IHKKEHHA pH3kky
rocniTanizalii vepes capuesy HENOCTATHICTL ¥ AOPOLINYK 3 LyKDOBKM [iabEToM 2-ro THNY T3 BETBHORNEH MK CEPLEBO-CYNMEHIMY 3aXBODI0BaHEAMM | CCI) D0 MHOMMHHIUMH CEPLEBO-CYIMH-
Hitn (CC) dakropamy prezwky, MpoTnoKazanns™, KCIF_'LVO Mlponasr MpoTUROXE3aHKA MELIERTAM: 3 MNEPYYTAMBICTI A0 Q0K pedoBu abo A0 Byae-Aal 3 MOMOMIKHIN DEOBNH;
Bynb-AkiM BUGOM TOCTDOTO METABONIMKOND awnnody (TakM AK MONOYHOKACIMA aUMn03, BiaBeriirii keToaunnos) DiabeTHyHOI NDEKOMOK, TAXKOK HHDKOBOK HENOCTATHICTI
[pLLK® < 30 maixe), repuinansHown cragiee xeopobu Aupok abo nauiektam Ha mianial (nee. poanin «OcoBNMBOCTI 33CTOCYBHHA), TOCTRMMK CTARAMM, RKI MOXYTH BINMBATK Ha dyHKLID
HUDOK, TakMMA 7K. DETIAPATALIA, TAXKS IHAEKWA, WOk, rocTpum afio XDOHIHHIM I3XBORIBAHHAM, AKE MOKE CIPHHMHHTI TINCKCIK TKBHKH, TAKIM Ak: C2pLgsd 300 JURaNbHa HEDOCTATHICTS,
HENABHD NEPEHSCEH I HGADKT MITKAPA, LOK; NOPYWEHHAM dyHELT NEYIKKN; TOCTRON ANKOTONBHON IHTOKCMKAL|ED, ankoroniamom. Cnocib 3acrocyeanns Ta posw®, Mpenapat KCIMIYO
MpongoHr cnin npwitkaT oawH paz ka Aoy, Bpakul, 3 TPUACMOM ixi; TaBneTky chil KoBTaTW LNk, He nonpiivoeaTk, He poanamysatk | He xyeatw. OcoBiausi nomynauii*, 3aaoc;aﬂ-mn
narar1|¢rl0.;MHy Ha pexoMenayeTecA, Akwo plUKD cravosuTs merwe 45 Mafxe/1,73 W, | NpoTMNOKa3aHe NALISHTAM 13 HHDKGBOK HEOCTATHICTIY TAXKOTO CTYMEHR {pLLKE merw

30 wnfxed1,73 W7) abo TepMiHaNLHOR CTARiER XBopobin HUPOK (aKE. poIRin «lipotunokasasms). KCINIYO Tponour He pekoMeHnoBaHWd NayjenTam i3 NOPYWEHHAMH QyHrW nedinkk,
MalyenTan 3 nopyLweHHAM GyHELT NesikkW B aHAMHEI, aNKoroniamMom abo cepUeBox HeNOCTATHICTIO Ta NauieHTam, Akm ByyTs BBOAKTH MOA0BAHI KOKTPACTH NIESOBMHM BHYTRILUHLOAPTEpI-
ankko, HeobxigHe npununkTy 3actocyeanka npenapaty KCINIYO Moonokr ka sac nposeaeHHs npouegyp obcTexenks, Wwo nepenfia-ac BBeekHa ADA0BAKMX KOHTRACTHIK PEHOBMH, 300
Ao Hel. Yepes 48 roguH nicna npoueaypy cnif NoeTopHo ouikkTe pLLKE, auuo ﬂ;nywuu,n: HUPOK BRABHTRCA CTADINbHOW, 3actocysanms npenapary KCITIYO Mponokr moxwa noosutk,
NayignTi AiTsora siy: Hemae HaoBXIRHOCTI y 3MiHI pEXMMY NOTyBAHKA Nixapcekoro 3acoby KCINIYO Tponowr ane nawenie sanexHo eig sivy. Jivw: Geanexa Ta edekTHENICTE JaCTOCYBAH
s npenapaty KCIFAYO Mponckr negiarprysmi radiektam (sikom go 18 pokis) ke scrancenawi Jacrocysanua y nepion saritocri abo ropyBaHHA rpyaalo*. Jlikancexii sac 6 KCIFQyYO
[POAOHT He PEKCMEHAYETECA IACTOCOBYBATI Mif Y3C AYTONG Ta TRETLOTD TRHMECTRIE BariTHOCTi. KikkaM PEKOMEKAYETECR HE TORYBATH TRYAAID Mif Y2C 33CTOCYSAHHR Nikapcekaro sacoby
KCINAYO Nponowr (ave. poanin «Dcofnueoct sacTocysaras ). Hexporuunuit dacuiit npomMemuHu lraﬂrpoua Dyphbe)®. [NzuienTis, sk orpumyiats KOTIYO Mpongnr, caip obcrexumi ha
HamBHICTh HekpOTVHOTD daciTy ¥ Pasi BUHMKHEHHS CHMNToMis 3ananers (nwe. posgin «Ocofrnsoct sacrocysarigs). MoBluui PeaKuli*: peecToyBANMCA SaCTILE y TPYTi NikyEaHHA
[EnarnignosMHOM Ta Mer:bu.JMchr.\ Hix y pyni sacTocysans nnayebo (ave. posain «lobiuni peakyiin). Kamrop}a Bignyexy. 3a peuenrod. )f'namnxa. Mo 7 abnetok & Bnictepi, no 4
Bricrepy B kapronHil kopodui, aBnerkw, skpui naiskosoie obononkoio, npanowraeanoi 4 (10/500,10/1000, 5/1000 wr) N* 28 [7x4)y Bnicrepax. Tepmin npupathocri. 3 pokn. Peectpaulit-
Hi noceiguenna MO3 Yepaiu UArl'J'?S&IJ‘I."U‘., UAS5984/01/01, UAMSPB5/01/01. Tepmin ail peectpauimHoro nocaiguenrn 3 23.02.2022 no 23.02.2027. Texer chnagero 3nigho 3
IHCTRYKWIERD A08 MefkuHore 3actocysarma npenapary KCINOYO Moonckr, sareepase+o Hakazom MO3 Yepaisn N® 1982 gin 03.11.2022. *lndopmauia nopana y ckop y eurnagi,
AR olpkManHa Binsw getansHel iHdopmMalyi wono npsHadsenHa npenapaty KCINAYO Mponokr cnig o3HaROMWTICR 2 THETPYRLIES ANR MEAMYKOMD SACTOCYEAHHR Nikapcerors sacofy,
Us iHdopwawis ana nikapie. [pu3HaseHo Tins ANA DOINCECOLKEHHS HA CEMIHAREY, KOHPEPEHUIRX, CHMNOIYMAX 3 MELMYHOT TEMBTUKK, & TEKOK ANF POSMILEHHR y CNeyjaniaosars

BILAHHAX, IPHAHAUEHIK LIS MEGMHHIK YCTAHOB T8 Nlixapis,
flxwo y Bac, y Baworo naui poas 0 BiAMi' fuHoi peakuyii un BunagoK sigcyTHoCTi eexry Ha Byab-RKWIT 3 NPoAYKTIE Komnawii «AcTpa3enekay, Gyae
nacka, nogigomre npo ye & TOB «Actpa3enexa Yipainan opnnm iz Hikye cnocobis,
Le moxnmeo 3a reneporom: +38 044 39152 82 {:anpocuru signosigansHoro 3a papmaxonarnag) abo enekTpoHHolo mowTo Fatentsafety. kraine@astrazeneca.com
TaKox BH MOWETE MOBi) Ham pany ingop 32 noc https:/fcontactazmedical astrazeneca com/content/astrazeneca-champion/ua/uk/amp-form. html (enBepits mosy
T3 0Nk anOBIRCMITH MO0 NOGisHY paakiios)
anue, Wo CTOCYRTHCA MeguuHol inpopMaul, Hanpaanmdte, Gpns-nacka, 38 agpecow hitps://tontactazmedical astrazenaca.com/content/astrazeneca-champion/ualuk/amp-form html
(siiepiTe DMLt 433N HT MeRIKO! iHGOpMALTH]. Takox sanuT MOXHa BigrpasiTy enexTpoHkoio nowron: Ukraine-Medinfo@astrazeneca.com
3a noeHoio indopmatien seepTatked fo TOB «Acpadeneka Yepaikan: 01033, w. Kuie, syn. C. Mpaxoswx, 54, ten, 391 52 B2, daxc 391 52 81
CITITY il - e . ) ! IO
«KCITAYQ Mponokr - Toprosa mapxa komnasi vctpadeneras, © AstraZenaca 2017-2023 Astrazem ;

|

LA-A6E0-Aporoved Segtembar 2&3

dopkcira

(nanarnidpnosun)

®OPKCITA - .
MEPLUMI TA €AVNHUN iH3KTT-2,

L0 3HWMXKYE NporpecyBaHHa XXH, TepmiHansHy cTagito
HUPKOBOT HEJOCTATHOCTI Ta 3HMWXYE 3arasbHy CMepPTHICTb
y nauienTis 3 XXH"

* IHapralia nogaka y cKOpouEHOMy BT
Tepen np

KOJIN 3BAXUCT
OAPYE XUTTH

NMoka3aHHSA:

® JlikysanHsa L 2 Tuny
y AOPOCNNX

JlikyBanusa LU 2 Tuny
y AiTen Bikom
Bia 10 pokis

® JlikyBaHHa CH3H®B

® JlikyBaHHSAl XPOHI4YHOI
XBOpPOGU HUPOK

®OPKCIrA

Hanarninoauy

30 TabnoTos
Tabnetki, mcpur|
MiExoa0io obonoukow

eweried 330.11.2013

o npanaginny
01, Mokasanma,
Ko

KU Y Bac, y uluuru naujenTa,

ca 2013-2023

3a nooHoio ind i P Ao TOB wAcTy Yicpainan: 01033, s, Kile, ayn. Cine'

anoenx, 54, Ten.:

Yipainan ofsmum iz RaBegeHnx mowse cnocofis. Le ‘MoknE0 33 TenedoHom:

371

AstraZeneca




BEY NPOAMY!

0. CYETIKOBCKIA

HJPI/IJ]Vl‘IHA ;
rreHs b
D |




ByKOBUHCBbKUI A€pPXXCOBHUA MEeANYHUIN YHiIBEpCUTET

geld’
Mi>kKHOpOAHUA

eHAOKPUHOAOIYHUN XXYPHOA

International journal
of endocrinology (Ukraine)

CneuiaAi3oBaHUN peLeH30BAHUI HAOYKOBO-NPAKTUYHUIN XXYPHOA
30CHOBOHUM Y BepecHi 2005 poky
MepioaAnYHICTbL BUXOAY: 8 pa3iB HA PiK

Tom 19, N2 6, 2023

BKAKOYEHWMIN B HOYKOMETPWYHI | CNeLiaAi3oBaHi 6A31 AQHMX
Scopus,

HBY im. B.l. BepHOACbHKOro, «YKpAiHika HAOyKoBO», «HayKoBa nepioanka YkpaiHm», Ulrichsweb Global
Serials Directory, CrossRef, WorldCat, Google Scholar, ICMJE, SHERPA/ROMEO, NLM-catalog,

NLM-Locator Plus, OpenAlRE, BASE, ROAD, DOAJ, Index Copernicus, EBSCO, OUCI

P\ W
ZASLAVSKY

Publishing house

mif-ua.com

Open Journal System



5L
Mi>xkHapoAHUN
€HAOKPUHOAOTIYHMU XXYPHAA

CrieuiaAi3oBAHMA PELIEH30BAHN
HQYKOBO-MPAKTUYHNA JKYPHOA

Tom 19, N2 6, 2023

ISSN 2224-0721 (print)
ISSN 2307-1427 (online)

NepeAnAaTHum iHAEKC: 94553

P\ g
ZRSLAVSKY

Publishing house

CriB3aCHOBHHKH:
Bykoeuncokuii depiycasnuii meduunuil ynigepcumem,

3acaaecokuii 0.10.

3aBinyoua penaxiiero
Kynpinenxo H.B.

Anpeca 1714 3BepTaHb:
I3 numans nepeonaamu:

info@mif-ua.com,
Ten. +38 (067) 325-10-26

3 numany posmiuienns pexaamu
ma ingpopmauii npo aixapcoki 3acoou:
v_iliyna@ukr.net

KypHan eHeceno 00 nepeniky HAyKoeux ghaxosux eudanv YKpainu,

8 AKUX MOJICYMb NYOAiKysamucs pe3yasmamu oucepmauiitHux pooim

Ha 3000ymms HAyKosux cmyneHie 0okmopa i kaHoudama HayK.
Kameeopis b. Haxaz MOH Ykpainu 6io 11.07.2019 p. Ne 975

Pexomendyemocs do Opyky ma 0o nowtupenis uepes mepexcy Inmeprem

84eHol padoro Buwjozo depicasrozo nasuanvho2o 3axaady IV piens

akpedumauii «ByKosuncokuii depycasruii MeOuuHull yHigepcumen»
MO3 Ykpainu 6io 26.10.2023 p., npomokon Ne 3

Yipaincokoro ma aneniticokoro moéamu

Csidoumeo npo depiicasiy peecmpauito OpyKo8aHo2o 3acody macogoi
ingpopmauii KBNe19313-911311P. Budaro /lepicagroio peccmpauiii-
Hoto cayacooro Yipainu 06.09.2012 p.

Dopmam: 60%84/8. Ym. opyk. apk. 8,14
Tupaxc 3000 npum. 3am. 2023-iej-134.

Anpeca penakiiii:
a/c 74, m. Kuis, 04107, Ykpaina
Ten.: +38 (067) 325-10-26
E-mail: medredactor@i.ua

(Tema: Jlo pedakuii « Mixcrapoonoeo
eHOOKPUHON0IMHORO JCYPHAAY»)
www.mif-ua.com, https://iej.zaslavsky.com.ua

Bunaseus 3acnasebkuii O.10.
zaslavsky@i.ua
Anpeca st iuctyBaHHs: a/c 74, M. Kuis, 04107, Ykpaina
CBimo1TBo cy0’€KTa BUIaBHUYOI CIIpaBU
JIK Ne 2182 Binm 13.05.2005 p.

Jpyk: TOB «Jlanampecc»

FoAOBHUI peAaKTOP
Ilanvkie Boaodumup leanosuu (Kuis, Yxpaina)

HaykoBui peaakTop
boiiuyx Tapac Muxoaaiiosuu (Yeprisui, Yipaina)

3ACTYNMHUK FOAOBHOTO peACdKTOpPa
H036enxo Temana FOpiisna (Kuis, Ykpaina)

MoBHUI peAaKTOP
3eaincoxa Hamaaia bopuciena (Kuis, Yipaina)

PeAQKTOpP CTATUCTUYHUX ACHUX
Cepeienro Bixmopis Oaexcandpisna (Jlvsie, Ykpaina)

Pe AQKTOpP 3 HOYKOBOI €TUKU
Hawxoecoka Hamaaia Bikmopisena (Yeprisui, Yipaina)

MeHeAXep-peAaKTop
Onuya Jlapuca ( Pexaineaysen, Himeuuuna)

PeaQKUiMHO KOAerig

Boabmosa O.B. (KuiB, YkpaiHa)

Bounapenko B.O.
(XapkiB, Ykpaina)

Bepuuropoacekuii B.C.
(Binnuus, Yxpaina)

Baacenko M.B.
(Binnuugs, Ykpaina)

T'enpeneka I.®. (Oxeca, YkpaiHa)

Tonyaposa O.A.
(XapkiB, YkpaiHa)

Hinymko O.M.
(IBaHo-MpaHKiBChK, YKpaiHa)

Kapauenues 10.1.

(XapkiB, Ykpaina)
Kupunmoxk M.JI. (KuiB, YkpaiHa)
Koounsax H.M. (KuiB, Ykpaina)
Ko3akos O.B. (XapkiB, YkpaiHa)
Kowmicapenko 1O.1.

(KuiB, Ykpaina)
Kpasuenko B.I. (KuiB, Ykpaina)

Kpasuyn H.O.

(XapkiB, Ykpaina)
Jlyunupkuit €.B. (Kuis, YkpaiHa)
ManbkoBcbkuii .M.

(KwuiB, Ykpaina)

Miciopa K.B. (XapkiB, Ykpaina)
Mirtyenko O.1. (KuiB, Ykpaina)
ITaceuko H.B.

(Tepuormine, Ykpaina)
Ilepuesa H.O. (Ininpo, Ykpaina)
Pesnikos O.I. (KuiB, Ykpaina)

Ceprienko 0.0. (JIbBiB, YKpaiHa)
Cipenko F0.M. (KuiB, Ykpaina)
Ckpunnuk H.B.
(IBaHO-®PpaHKiBChK, YKpaiHa)
Coxkounosa JI.K. (KuiB, Ykpaina)
Toskaii O.A. (KuiB, Ykpaina)
Tponsko M.JI. (KuiB, Ykpaina)
Vpoanosuu A.M. (JIbBiB, YKpaina)
Xuxusk 0.0.
(XapkiB, YkpaiHa)
Prof. Alekna V.
(BinbHioc, JIutsa)
Dr. Atashi H. (Terepan, Ipan)
Prof. Czupryniak L.
(BapmaBa, [Tosnpia)
Prof. Holick M. (Bocton, CILIA)
Prof. Mascarenhas R.
(JTlicabon, IMoptyramist)
Prof. Mota M.
(KpaitoBa, PymyHist)
Prof. Papanas N.
(Anekcannpymnodic, Iperrist)
As. Prof. Radzeviciené L.
(Kaynac, JIutsa)
Prof. Standl E.
(MionxeH, HimeuunHa)
Prof. Tkaé I.
(Minneanouic, CLLIA)
Prof. Yki-Jérvinen H.
(Tenmbcinki, DiHmSHMIIS)

Prof. P. Zimmet
(MenbOypH, ABCTpastis)

BiANoOBiAQABHUI CeKkpeTap
Pineuvkuii Poman Hocunoeuu (Ieano-@pankiscvk, Yipaina)

Penaxkitist He 3aBX U MMoAiIsie AyMKY aBTopa ryosikauii. BianosinanbHicTh 3a BiporinHicTb (akTiB, BlacHUX iMeH Ta iHII01 iHpopMallii, BUKOpUCTaHOT B IyOtiKaLii,
Hece aBTop. [lepenpyk Ta iHIle BiATBOPEHHSI B siKiii-HeOy1b (hopMi B LIIoMy a0 YaCTKOBO CTaTel, UTIOCTpalliil a00 iHIIKMX MaTepialliB J03BOJICHI TUTbKU MPY MOMNepeIHii

TMUCHMOBIH 3rojIi penakiiii Ta 3 000B’I3KOBUM MMOCUJIAHHSM Ha JKepesto. YCi paBa 3aXuIleHi.

© ByKOBHMHCBHKHIi iepKaBHHMIi MeM4HMii yHiBepcuTeT, 2023
© 3acnascskuii 0.10., 2023

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

Tom 19, N2 6, 2023



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

oD
International journal
of endocrinology (Ukraine)

Specialized reviewed
practical scientific journal

Volume 19, N2 6, 2023

ISSN 2224-0721 (print)
ISSN 2307-1427 (online)

Subscription index: 94553 (in Ukraine)

P\ g
ZRSLAVSKY

Publishing house

Co-founders:
Bukovinian State Medical University,
Zaslavsky O. Yu.

Managing Editor
Kuprinenko N.V.

Correspondence addresses:

Subscription department:
info@mif-ua.com,
Tel. +38 (067) 325-10-26

Advertising and Drug Promotion Department
v_iliyna@ukr.net

The journal is included in the new List of scientific publications of the

Higher attestation Commission, which can publish results of disserta-

tions on competition of scientific degrees of doctor and candidate of
Sciences. Order of the MES from 11.07.2019 Ne 975

Recommended for publication and circulation via the Internet on

the resolution of Scientific Council of State Higher Education Insti-

tution «Bukovinian State Medical University of Ministry of Health
of Ukraine» (26.10.2023, Protocol Ne 3)

In Ukrainian and English

Registration certificate KB Ne 19313-911311P. Issued by State
Registration Service of Ukraine 06.09.2012

Folio: 60x84/8. Printer’s sheet 8,14
Circulation 3000. Order 2023-iej-134.

Editorial office address:
P.O.B. 74, Kyiv, 04107, Ukraine
Tel.: +38 (067) 325-10-26
E-mail: medredactor@i.ua

(Subject: Editorial board

of the International Journal of Endocrinology)
www.mif-ua.com, https://iej.zaslavsky.com.ua

Publisher Zaslavsky O.Yu.
zaslavsky@i.ua
Correspondence address: P.O.B. 74, Kyiv, 04107, Ukraine
Publishing entity certificate

Editor-in-Chief
Volodymyr Pankiv (Kyiv, Ukraine)

Science Editor
Taras Boychuk (Chernivtsi, Ukraine)

Deputy Editor-in-Chief
Tetyana Yuzvenko (Kyiv, Ukraine)

Language Editor
Natalia Zelinska (Kyiv, Ukraine)

Statistical Editor
Victoria Serhiyenko (Lviv, Ukraine)

Research Integrity Officer
Natalia Pashkovska (Chernivtsi, Ukraine)

Managing Editor
Larisa Onchul (Recklinghausen, Germany)

Editorial Board

Bolshova O.V. (Kyiv, Ukraine)

Bondarenko V.O.
(Kharkiv, Ukraine)

Vernyhorodskyi V.S.
(Vinnytsia, Ukraine)

Vlasenko M.V.
(Vinnytsia, Ukraine)

Gendeleka H.F. (Odesa, Ukraine)

Goncharova O.A.
(Kharkiv, Ukraine)

Didushko O.M.
(Ivano-Frankivsk, Ukraine)

Karachentsev Yu.l.
(Kharkiv, Ukraine)

Kyryliuk M. L. (Kyiv, Ukraine)
Kobyliak N.M. (Kyiv, Ukraine)
Kozakov O.V. (Kharkiv, Ukraine)

Komisarenko Yu.I.
(Kyiv, Ukraine)

Kravchenko V.I. (Kyiv, Ukraine)

Kravchun N.O.
(Kharkiv, Ukraine)

Luchytskyi Ye.V. (Kyiv, Ukraine)

Mankovsky B.M.
(Kyiv, Ukraine)

Misiura K.V. (Kharkiv, Ukraine)
Mitchenko O.I. (Kyiv, Ukraine)

Pasiechko N.V.
(Ternopil, Ukraine)

Pertseva N.O. (Dnipro, Ukraine)
Reznikov O.H. (Kyiv, Ukraine)

Sergienko O.0. (Lviv, Ukraine)
Sirenko Yu.M. (Kyiv, Ukraine)

Skrypnyk N.V.
(Ivano-Frankivsk, Ukraine)

Sokolova L.K. (Kyiv, Ukraine)
Tovkai O.A. (Kyiv, Ukraine)
Tronko M.D. (Kyiv, Ukraine)
Urbanovych A.M. (Lviv, Ukraine)
Khyzhniak O.O.
(Kharkiv, Ukraine)
Prof. Alekna V.
(Vilnius, Lithuania)
Dr. Atashi H. (Tehran, Iran)
Prof. Czupryniak L.
(Warsaw, Poland)
Prof. Holick M. (Boston, USA)
Prof. Mascarenhas R.
(Lisbon, Portugal)
Prof. Mota M.
(Craiova, Romania)
Prof. Papanas N.
(Alexandroupolis, Greece)
As. Prof. Radzeviciené L.
(Kaunas, Lithuania)
Prof. Standl E.
(Munich, Germany)
Prof. Tkacé I.
(Minneapolis, USA)
Prof. Yki-Jérvinen H.
(Helsinki, Finland)

Prof. P. Zimmet
(Melbourne, Australia)

JIK Ne 2182 dated 13.05.2005 Executive secretary

Print: Landpress Ltd. Roman Ripetskyi (Ivano- Frankivsk, Ukraine)

The editorial board not always shares the author’s opinion. The author is responsible for the significance of the facts, proper names and other information used in the

paper. No part of this publication, pictures or other materials may be reproduced or transmitted in any form or by any means without permission in writing form with
reference to the original. All rights reserved.

© Bukovinian State Medical University, 2023

© Zaslavsky O.Yu., 2023

Tom 19, N2 6, 2023 www.mif-ua.com, https://iej.zaslavsky.com.ua 3


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

3mict / Contents

[ d ]

3MiCT

OpUriHaOAbHI AOCAIAXKEHHS

Yepnseea A.O.
IHCYNiHOPE3UCTEHTHICTD Ta TiMepypUKeMis
Y XBOPHUX Ha IIyKpOBUIi miabeT 1-ro TUITy: KIiHiKO-
GioximMiuHi KopensiTu

Mapmunenko P.B., lllenimoko B.1., Cmeuyyk €.B.,
bopyma H.B., Pyob M.B., Birbxosa O.B.,
Mockanenxo P.A., Mapmunenko B.b.
Excnpecist xknitun Ki67 Ta CD68+
MOHOLIUTAPHOTO MapocTKa
YepPBOHOTI'O KiCTKOBOTO MO3KY IIPY BBEIECHHI
TPUMTOPETiHY B CUCTEMI perysiii
«rinorajamyc — Tirnodiz — sI€4Ko»:
eKCIepUMeHTaIbHE TOCTiIKEHHS

Komapuys O.H., Paduenko O.M.,

Mockea X.A., Boposeyb M.O.
3MiHU KMIIKOBOT MiKpOOiOTH Y Malli€EHTIB
3 MeTabO0JIiYHO-aCOLiIIOBAaHUM
CTEeaTo30M IEUiHKI

Ilanvkie B.1., O36enko T.1O.
B3aemM03B’s13K1 MixX TTOKa3HUKaMU
JIIKOBAHOTO TeMOTJI00iHy
Ta AiaOETUYHUM JUCTPECOM Y XBOPUX
Ha IIyKpOBUIi AiabeT 1-T0 Ta 2-T0 TUITIB

Xonepis B., Mocmiok O., lineus A.,

Illenmyxa C., I'yoap O., [opobeiiko M.
HoBge ysiBJIeHHSI TTPO TicTONATOJIOTiYHi
ocobsmBocTi Warthin-nonioHoi namnijisgspHoi
KapUMHOMU LIUATOIOAIOHOT 3aJ1031

Kupuarx M.JI., Cyk C.A.
[TaToreHe3 AiaGETUYHOTO MaKYJISIPHOTO HAOPSIKY:
POJIb [J1iaJIbHOTO KOMITOHEHTA

(ormsnm iTepaTypu Ta BIACHI JaHi)

Mipownuuenxo O.C.

Posb nenTuHOpPe3uCTEHTHOCTI B PO3BUTKY
Heoruiasiii IUTONOoAI0HOI 3871031

Contents

Original Researches

A.O. Cherniaieva
Insulin resistance and hyperuricemia in patients
with type 1 diabetes mellitus: clinical and
biochemical correlates

R.V. Martynenko, V.1. Shepitko, Ye.V. Stetsuk,
N.V. Boruta, M.V. Rud, O.V. Vilkhova,
R.A. Moskalenko, V.B. Martynenko
Expression of Ki67 and CD68+
cells of red bone marrow monocyte
sprout under triptorelin administration
in the hypothalamic-pituitary-testis
regulatory system:
the experimental Study ............evvvvivieiiieeeeeeeeieniiinn,

0.Y. Komarytsia, O.M. Radchenko,
K.A. Moskva, M.O. Borovets
Changes in gut microbiota in patients
with metabolic-associated
fatty liver diSEase ......coeeeeeeeeieiiiiiiiiiiiiiceee e

V.I. Pankiv, T.Yu. Yuzvenko
The relationships between variables
of glycated hemoglobin
and diabetes distress in patients
with type 1 and type 2 diabetes mellitus

V. Hoperia, O. Mostiuk, A. Dinets,

S. Sheptukha, O. Hubar, M. Gorobeiko
New insights into histopathological
features of Warthin-like papillary
thyroid carcinoma

M.L. Kyryliuk, S.A. Suk
Pathogenesis of diabetic macular edema:
role of the glial factor
(literature review and own data)

0.S. Miroshnichenko

The role of leptin resistance in the development
of thyroid neoplasia

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

Tom 19, N2 6, 2023



3mict / Contents

Orasa AiTtepatypu

Yepusecoka 1.B., /ly6osux B.M.,

Literature Review

L.V. Chernyavska, V.M. Dubovik,

Tonuaposa O.A., Awypos E.M. 0.A. Goncharova, E.M. Ashurov

BriiuB ctpecy Ha MopdodyHKIIIOHAJIbHUIA CTaH The effect of stress on the thyroid

LIMTOIOAIOHOT 321031 (OIJISIA JIiTepaTypu) ............. 43 morphofunctional status (literature review) ............. 43
Mypaeéavosa O.B., lllaenko 3.0., O.V. Muravlova, Z.0. Shaienko,

Meopnux 1.J1., Cizoea JI.M., Inbuenko B.1., L.L. Dvornyk, L.M. Sizova, V.I. lichenko,
Ilypoenko T.1., IlInemnuii O.A. T.1. Purdenko, O.A. Shpetnyi

Llykposuit nia6et i COVID-19: Diabetes mellitus and COVID-19:

KUTTS 3 TOABIAHAM PUBUKOM ...oveneeeeeeeeeeeeeeeeennnnnns 49 living with double TiSK ..........ccceeeeiiiiiiiiiiiiiiieeeeeeeen, 49
Kpasuyn I1.11., Jlynaeea 1.11., Yepnascoka 1.B., P.P. Kravchun, I.P. Dunaieva, 1.V. Chernyavska,
Oneiinikosa C.I1., Kpusowanka O.B. S.P. Oleynikova, O.V. Kryvoshapka

HoBi MoxxmuBOCTI KOpexitii Emerging strategies for treating

aBTOIMYHHUX TIOPYILIEHb Y XBOPUX autoimmune disorders in patients

Ha LIyKpOBUIi iabeT 1-ro TUIy with type 1 diabetes

Ta POSCITHUM CKITEPO3 ..oeeevvveeeeeenrreeeeeiireeeeeesreeeenn 56 and multiple SCIErOSIS ........oeeevevuvereeeiiiiieeeeeieeeeeeas 56

KAiHiYHMX BUNOAOK Clinical Case
Jiwyk 0.3., Cycauk I'.1., Ypbanosuu A. M. 0O.Z. Lishchuk, H.I. Suslyk, A.M. Urbanovych

PinkicHuii BUNagox A rare case

MEIYJISIPHOT KAPHMHOMM ..vvveeeernerrreeeannnrreeesnnneeeeenns 62 of medullary carcinoma ............ccc..coeevvveeeeiicnneeeeennn, 62
XKodan B.M., Boauenko I.B., babanina M.1O., V.M. Zhdan, H.V. Volchenko, M.Yu. Babanina,

Trxauenko M.B., Kup’sn O.A., M.V. Tkachenko, O.A. Kiryan,
Kimypa €.M., Isanuyvkuii I.B. Ye.M. Kitura, 1.V. Ivanitsky

IIpobGnema cBo€YacHOro aiarHO3y The problem of timely diagnosis

MEPBUHHOTO TilepaIbIoCTePOHI3MY. of primary hyperaldosteronism.

KT HITHUT BITTATIOK ....vveeeevieeiiieeiieeeineeeieeeennee e 65 ClINICAl CASE .evvveeeieeeiiieeeiiie ettt 65

PeueHsii Reviews
Peuensisg Ha MoHOTrpadio Review of the monograph

«Ixa, XapuyBaHHS Ta XBOPOOH JIIOINHIL. “Food, nutrition, and human diseases.

EBostoniifinuii Ta icTOpUYHUIA acrieKTu» Evolutionary and historical aspects”

(aemop — I.D. lendenexa, (author — H.F. Hendeleka,

00KmMop MeOuuHUX HAYK, npopecop; MD, PhD, Professor;

Odeca: Ioniepagh, 2023. 496 C.) ..uvevveeeereeeeeerrennn. 70 Odesa: Polygraph, 2023. 496 p.) ......cceevveeeeiecreraaanns 70
Tom 19, N2 6, 2023 www.mif-ua.com, https://iej.zaslavsky.com.ua 5


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

() ® - . -
D Eﬂ OpUriHAAbHI AOCAIAXKEHHS
Original Researches

International Journal of Endocrinology

VIIK 616.379-008.64:661.379-008.61:616.153.857:616-07 DOI: https://doi.org/10.22141/2224-0721.19.6.2023.1307

Yeprsiera A.O.
AY «dHCTUTYT NpoBAemM eHAOKPUHHOI nAToAorii iM. B.S1. AaHuaeBcbikoro HAMH YkpaiHm», m. XapkiB, YkpaiHO
XAPKIBCbKU HALIOHAABH MeAnYHUA yHiBepcuteT MO3 Ykpainu, M. Xapkis, YkpaiHa

IHCYAIHOPE3UCTEHTHICTb TA rinepypukemis
Yy XBOPUX HO LLlYKpPOBUM AiabeT 1-ro tuny:
KAIHIKO-6I0XIiMIYHI KOPeAdaTH

Pe3tome. AkTyanbHicTb. Y gesikux xBopux Ha Lykposuii giaéet (L) 1-ro Tuny Big3Ha4aeTbCsl KIiHIiYHa CUMIT-
Tomartuka, nputamarHa L[ 2-ro tuny, a came OXUPIHHSA, iHCYyNiHOpe3ncTeHTHICTb (IP), apTepianbHa rinepteHasis,
rinepypukemisi (I'Y), aucninigemis. Takum 4YMHOM, CrioCTepiraeTbCsi METabONIHHMI CUHAPOM, L0 OTpUMaB HasBy
«roaBiviHnil giabet». BiH acouivioBaHuii 3 MigBULLEHOK YacTOTOK MIKPO- i MaKpOCYAUHHUX XPOHIYHUX yCcKnan-
HeHb (HegbponarTis, 06/iTepyoYUi aTepOCK/Iepo3 CyANH HMXKHIX KIHLIBOK Ta iluemidyHa xsopoba cepusi). Meta
AOCTIAXEHHS: KiJIbKICHa OLjiHKa BUPaXeHOCTi IHCYIIHOPE3NCTEHTHOCTI 3a JOMOMOrot0 HENMpsIMnX (HeIHCYniHOBMX)
MeTogiB Ta BU3Ha4eHHs ii 3B’3Ky i3 cupoBaTkoBuM piBHeM ce4oBoi kucnotu (CK) y xBopux Ha L 1-ro tuny.
Marepiann ta metogu. O6¢ctexeHo 181 xBoporo Ha L[] 1-ro tuny, cepegHivi Bik 42,5 + 12,1 poky. lNposegeHo
aHTPONOMETPUYHE [OCIIIKEHHS. BUKOpUCTOBYBan Henpsami METoAu KiflbKicHOI oyiHku IP. AHani3 nposoguv
meTogamu HenapameTpu4HoI | napameTpuyHoi ctatncTnku. Pesynberatn. Y xsopux 3 I'Y 3Ha4eHHs1 aHTporiome-
TPUYHWX IHAEKCIB OY/In 3HaYyLLe BULLMMM, HXK Y XBOPUX 3 HOPMOYPUKEMIEHD, LLJO BKA3yBasio Ha abhoMiHaslbHu
] BigknaneHHs xupy. Y xsopux 3 'Y crioctepiranacs 6inbLu BupaxeHa IP rnopiBHHO 3 XBOpyuMu 3 HOPMOYpU-
Kemiero. BctaHoBreHo, Lo y xeopux Ha L[] 1-ro tuny cuposatkoBuii piseHb CK no3uUTUBHO KOPEsTOE 3 iHGEKCOM
macwu tina, o6sogom tasii (OT), iHgekcamm OT/OC, TpurmniLepuamw/xonectepuH ninonpoTeiHis BUCOKOI LUYibHOCTI
Ta HeratnBHO — 3 PO3PaxyHKOBUMM: LUBUAKICTIO yTui3auyii rioKo3u, Yy T/IMBICTIO [O IHCYIiHY | HAaTypanbHUMm
JiorapuchMom LUBUAKOCTI yTunidadii riroko3n. [oKpoKoBUM MybTUHaKTOPHUM perpeciviHuM aHanizoM mogesnes
3 [OCTifXyBaHWUX MpeanKaris BigibpaHo rpyry 3MiHHUX 3 HavbinbLUMM BHECKOM y Bapialito CUpoBaTKOBOIO PiBHS
CK. BucHoBku. Noka3aHo, Lo y xBopux Ha L] 1-ro uny 3 'Y cnoctepiraetscs 3HadyLye 6inbLu BupaxeHa IP.
BctaHoBIeHO HasiBHICTb KOPEsALIIHOro 38’ 13Ky aHTPONMOMETPUYHNX | PO3PaxyHKOBUX IHAEKCIB, L0 BiobpaxaroTb
BupaxeHictb IP, 3 cupoBaTkoBum pisHem CK. Bigi6paHo rpyry npeavkariB 3 HanbifibLLMM BHECKOM y ANCIEepPCito
cuposaTkoBoro pisHa CK y xBopux Ha L 1-ro tuny.

Knro4oBi cnoBa: wykposuii giabet 1-ro Tuy; iHCYMiHOPE3UCTEHTHICTb; rifNepypuKemis; ceHoBa KUCoTa; Kope-
JIALIVIHWUV 3B’ 130K

Bctyn

Llykposuii gaiadet (LIJI) 1-ro Tumy — aBTOIMyHHE 3a-
XBOPIOBaHHSI, 1110 BUHUKAE BHACIIOK PYIHHYBaHHS TMaH-
KpeaTUYHUX B-KIITUH 3 PO3BUTKOM abOCOTIOTHOTO Jie-
diuuTy iHcynainy [1]. 3a nanumu pocaigxeHuss DDCT,
KiUIbKicTh XxBopux Ha LI/ 1-ro Tumy 3 HaagMipHOIO Macoio
Tina 'y 1980—1990 pp. 3pocna Brpuui [2]. [TokazaHo, 1110

y nesskux xBopux Ha LI/l 1-ro TuIry TparisieTbes KIIiHid-
Ha cUMNTOMaTuKa, npurtamaHHa LIJI 2-ro tumy, a came
OXUpPiHHA, iHCYyIiHOpe3ucTeHTHicTh (IP), apTepianbHa
rineprensis (Al'), rinepypukemist (I'Y), nucninigemis
abo Metaboniunuii cunapoM [3]. Leit kiaiHiyHUi peHo-
MEH OTpUMaB Ha3BY «IOABiiiHUI miabet» (double diabe-
tes) [3, 4]. JoBeneHo, 1110 NoABiiiHUI AiabeT acoiliiioBa-

© «MixHapogHuil eHJoKpUHonoriuHKi XypHan» / «International Journal of Endocrinology» («Miznarodnij endokrinologicnij Zurnal»), 2023
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HUH 3 IMIBUIIEHOIO YaCTOTOI0 MIiKpO- i MAaKpOCYOIUHHUX
XPOHIYHUX YCKJIaIHEHb, SIK-OT Hedpomnarisi, odaiTepyto-
YU aTepOCKIEPO3 CYIMH HMXXHIX KiHIIBOK Ta ileMiyHa
XBOpoba cepiid [5].

Tpusanuii yac HasBHicTb IP y xBopux Ha LIJI 1-ro tumy
CTaBWIM MiJ CyMHiB. MexaHi3mu po3Butky [Py xBopux Ha
LI 1-ro Timy aoci 3aJMIIaloThCsl HEMOCTAaTHBO BUBYEHM -
mu. Haiibinbin Baromoro mpuyrnHOIO «3aHe10aHOCTi» i€l
npo0JeMH € CKJIaJHICTh aJeKBAaTHOI KiJIbKiCHOI OolliHKU [P
y xBopux Ha LI 1-ro Tumy.

30JIOTUM CTaHIAPTOM KiJIbKiCHOT OILIIHKM BUpaxKe-
HocTi IP € mBuakicte yrunizauii rimoxko3u (IIYT), sxa
PO3PaxoOBYEThCS 32 pe3yJibTaTaMU TilepiHCYTiHEMIYHOTO
eyriaikeMigHoro Kiemrm-tecty [6]. Kiemmn-tect — iHBa-
3UBHE, TPYAOMICTKE i JOPOTe MOCHIIXKEHHS, IKe BUKO-
HYETbCS 3a3BUYAll 3 JOCHIAHUIBKOIO METOI0. Y PYTUH-
Hill KIIiHIYHiN npakTtuli y xBopux Ha L1 2-ro tumy ais
KiJTbKiCHOI OLIIHKM BUpaxXeHOCTi IP BUKOpUCTOBYIOTH
romeoctaTuyHy moneiab HOMA [7, 8]. BukopuctaHHs
TOMEOCTaTUYHOI MOJIEeJIi MOXJIMBE 32 YMOB 30€peXeHOT
CeKpellil iHCyJTiHY, 1110 00MeXYe 11 3aCTOCYBaHHS Y XBOPUX
Ha LI 1-To Tumy.

HaiiGinpu y>XXuBaHUM METOAOM KiJIbKiCHOI OLIIHKM
BupaxkeHocTi IP y xBopux Ha LI/l 1-ro Tuny € po3spa-
xoBaHa VYT (plIYT) [9]. 3’sacoBaHo, 1110 HU3bKIi 3HA-
yeHHs plIIYT y xBopux Ha LI 1-ro Tuny KopeiawoTh
3 Bupaxenictio IP [10]. Cepen iHmux HenmpsaMux (He-
IHCYJIIHOBMX) METO/IiB KiJIbKiCHOI OILIiIHKY BUPaXKeHOCTI
IP y xBopux Ha LIJI 1-ro TuUmy, 1o 0a3yloThCs Ha IIU-
POKO TOCTYMHUX KJIiHIYHUX MTapaMeTpax i SKUM MnpuTa-
MaHHa BHUCOKa YYTJIMBICTD i ClIeLU(PiuHICTh TOPiBHSIHO
3 KJIEMIT-TECTOM, € PO3paXOBaHa YyTJIMUBICTb 10 iHCYJIiHY
(p4l) [11]; natypanbHuit sorapudm LIYID (InlIYT)
[6]; BinHOWIeHHs piBHs Tpuriinepuais (TT) go piBHs
X0JIECTEpUHY JIiMOoTpoTeiHiB BUCOKOI minbHOCTI (XC-
JITIBII) (TT/XC-JITIBIIL) Ta iHgekc BicliepaJbHOTO
oxupinHsa (IBO) [12].

IlonepenHiMu gOCIiMKEHHSIMI OYJI0 BCTAHOBJICHO, 1110
y xBopux Ha LIJ] 1-ro Tury B CTpyKTypi mopyIiieHb MypuHO-
Boro MeTabosizmy Ha I'Y npumnanae 13,8 % [13]. [TokazaHo,
1110 BUCOKA iHTEeHCUBHICTH ITyPUHOBOI'O META00JIi3MY Y XBO-
pux Ha LI/ 1-ro Tuny peanizyeTbcs LLISIXOM 3HUKEHOTO
aHa00J1i3My, HiABUIIEHOTO OKMCHEHHS Ta IMPUTHIYeHHS
peyTuIi3alii MypuHOBUX OCHOB i 3aJIEKUTh BiJl CTaHY TJli-
KEeMiYHOr0 KOHTPOJIIO.

Merta nocJiiKeHHs: 1aTH KiJIbKICHY OLIIHKY BUPaXXeHO-
cti IP 3a momomororo HenpsiMUX (HEiHCYJIiIHOBUX) METOIiB
Ta BU3HAYMTH 11 3B 130K 3 CUPOBAaTKOBHMM PiBHEM CEYOBOIL
kucioru (CK) y xsopux Ha LI 1-ro tumy.

Marepiaam Ta meToamn

HocnigxeHHs npoBeaeHo B kiiHini AY «IHcTUTyT
MnpobJsieM eHIOKPUHHOI rartosorii iM. B.S1. lanuieBcbkoro
HAMH Ykpainu» BiAloBiAHO A0 3aKOHOAABCTBA YKpAiHU
i mpuHLMITIB [ebciHChKOI meKmapaliii 3 mpas JoauHu. -
3aifH TOCTiIKeHHS, iH(opMallis 1151 XBoporo i hopma iH-
(GopMOBaHOI 3roJY Ha y4acTh y AOCHIIIKEHHI OyI1 pO3IJisi-
HYTIi Ta yXxBaJieHi KoMmici€to 3 mutaHb eTuku 1Y «IHCTUTYT
npo6JjieM eHI0KpUHHOI natosorii iM. B.A. [laHuneBcbKoro
HAMH VYkpaian».

O6c¢crexeHo 181 xBoporo Ha LI/ 1-ro Tumy (94 XiH-
k1 i 87 4yonoBikiB) ctapiie 18 pokiB, cepenHiil BiK
42,5 £+ 12,1 poky. 3a TpUBAJIiCTIO 3aXBOPIOBAHHS 00CTEXEHi
PO3TIOIIISIIINCI TAKUM YMHOM: IO OIHOTO poky — 15,5 %,
BiZl OMHOTO 10 I’ATH POKiB — 25,9 %, Bim m’ati 10 mecs-
™ pokiB — 21,0 %, nonan 10 pokiB — 37,6 %. CepenHiii
BiK Ha MOMEHT MaHi(ecTallii 3aXBOpIOBaHHSI CTAHOBUB
25,2 + 12,1 poky. /1o mocimkeHHs Oy/Iu 3aIydeHi Malli€HTA
i3 cTabiTbHUM OOIOCHO-0a3aTbHUM PEXUMOM iHCYJIIHO-
Tepallil IpoTATroM poKy. MeniaHa 1060BOi 103U iHCYIiHY
B IOCIIKyBaHiil KoropTi ctaHoBua 45 [36—68] OJ1/m00y
a60 0,72 [0,56—0,98] O/kr/mo0y.

AHTpPOTIOMETPUYHI JOCITIIXKEHHS: BUMipIOBaHHS 3pOCTY
(M) mauieHTiB MPOBOIMIIY 32 TOTIOMOT0I0 MEAMYHOTO MeXa-
HIYHOTO pocToMipa XapIleHIeHa, MacH Tijia (KT) — Ha eJIeK-
TpoHHMX Barax Beurer GS 20 Summer Sky. [Haekc macu
tina (IMT) (kr/M?) po3paxoByBaju SIK BiIHOILIEHHST Macu
Tina (xr) go 3pocty (M?). O6Bin tamnii (OT) i creron (OC)
(cM) BUMipIoBajiy CAHTUMETPOBOIO CTPIYKOIO Y BEPTUKAIb-
Homy nojioxkeHHi. [Hneke OT/OC (I0T/OC) BuzHauanu K
yactky OT i OC.

PiBenp aprepianpHoro tucky (AT) BuMipioBanu Ha
MJIeYOBiii YaCTUHI JIiBOT BEpXHbOI KiHLIIBKM Ha PiBHi cep-
11 3a TOMMOMOTOI0 aBTOMAaTUYHOro cirMoMaHoMeTpa
(OMRON Corporation, Japan) 3 MaHXeTO BillIOBITHO-
ro po3mipy. BumiproBanus AT npoBoauiau miciast 5—10 xB
repeOyBaHHS XBOPOTO B CTaHi CITOKOIO B TTOJTOXEHHI CU-
nsiun. PieHb cucrosiynoro (CAT) i miactoniunoro (JIAT)
AT po3paxoByBaju SIK CEpEIHE IBOX MOCIIiTOBHUX BUMi-
proBaHb. A" niarHoctyBanu 3a piBHs AT > 140/90 mm
pr.cT. [14].

AHati3 0i0XiMiYHMX MTOKA3HUKIB BEHO3HOI KPOBi BKITIO-
yaB BU3HA4YeHHs piBHA riikemii Hate (TKH, mmonb/)
TJTIOKO300KCHUIa3HUM METOJIOM, TITIKOBAHOTO TeMOTJIO0iHY
(HbAlc, %) xolopuMeTpUIHUM METOIOM, KOHIIEHTpa-
uii kpeatuHiny (Kp, mkmonb/m) metomom Ilommepa 3a
KoJIbopoBo1o peakilieto Jledpde (pedepeHTHI 3HaUCHHS
1151 XiHOK — 44—97; nnis wonosikiB — 44—115) [15], CK
(MKMOJIb/JT) KOJJOPUMETPUYHUM MeToJIoM (pedepeHTHi
3HaYeHHSI: 151 4oJ10BiKiB < 420, s xxiHok < 350), 3arajib-
Horo xonectepuny (3XC, MMoib/7) (pedepeHTHI 3HAaUCHHS
3,62—6,21), TT (MMosb/m) (pedepeHTHi 3HaYeHHs 0,45—
1,86) konopumerpuuHuM metonoM, XC-JITIBIL (Mmmo:b/i)
(pedepeHTHI 3HaUEHHSI: JUTS YOJIOBIKiB > 1,45 MMOJIb/, I1J1sT
KIiHOK > 1,68) MeTOIOM OCaKeHHS B cupoBariii. s me-
pepaxyHky Bmicty TI' 3 MMOJIb/J1 B HT//1J1 BAKOPHCTOBYBAIU
koediuieHt 0,056 MMoJIb/1.

IIBunkicts KirydboukoBoi ¢insrpauii (pLLIK®D) owinio-
Baiu 3a piBHssHHAM CKD-EPI [16].

BukopucToByBanu HempsIMi METOAN KibKiCHOI OLIiH-
ku IP:

1. PIOVYT, mr/kr/xB: 24,31 — (12,22 x 10T/OC,
ym.on.) — (3,29 x AT [0 — Hemae; 1 — €]) — (0,57 %
x HbA,, %) [17].

2. PUI, ym.om.: exp. 4,1075 — 0,1299 x OT, cm — 1,05819
(mo6osa no3a incyniny, OJ1/xr) — 0,00354 (TT, mr/mn) —
—0,00802 (IAT, mm pt.cT.) [11].

3. InlVYT, mr/xr/xB = 4,964 — 0,121 x HbA,,, % —
— 0,012 x AT (MM pT.cT.) — 1,409 x IOT/OC, ym.om. [6].

4. TIr/XC-JIIBUI, ym.on. [12].
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5. IBO (ym.om.) po3paxoByBaiau 3a (HOpMYyJIOIO
M.C. Amato et al. [18]:

o7, cm
IBO (won.) = (39, 68 + (1,88 < IMT, Ke/Mz)) )
y (TI’, MMO/lb//l) y ( 1,31 );
1,03 XC —JITBI, mmonv/n
oT, cm
1BO (ovcin.) = (36, 58+ (1,89 x IMT, KZ/MZ)) :
. (Tf, MMO/lb//Z) N ( 1,52 )
0,81 XC — JIBII, mmonv/a

CTaTUCTUYHUI aHaJi3 OTPUMaHUX JaHUX MPOBEJAEHO
3a IIporpaMHUM KoMruiekcoM Statgraphics Centurion 18.0.
HopMmanbHicTh po3nonisly 3MiHHMX BU3HAYaIM 3a TOTIOMO-
roto tecty lllanipo — VYinka. s MopiBHSIHHS IE€KIIBKOX
Ipyn 3 HEHOPMaJIbHUM PO3IIOALIOM 3MiHHMX 3aCTOCOBYBAIN
kputepiit Manna — Yirsi (U), 3 HOpMaJIbHUM pO3TOIiJIOM
3MiHHUX — HenapHuii Kputepiii CteiogeHTa (t). J11s1 BUsIB-
JIEHHS 3B’$I3KY MiX KJIIHIYHUMU i OiOXiMIYHUMU TTOKa3HU-
KaMU 3 HOPMaJbHUM PO3MO/iJIOM 3MiHHUX BUKOPUCTOBY-
BaJIM MOKPOKOBUI My/IbTU(AKTOPHUI peTrpeciiHIA aHaTi3.
3B’430K MiX KiJIbKiCHUIMU 3MiHHUMHU BCTaHOBJIIOBAJIU 3a
JIOTIOMOT010 KopeJisiitHoro aHanizy 3a CriipmeHoM (r,).
INepeBipka HYJIbOBUX TiMIOTE3 TTPOBEACHA HA PiBHI 3HAUY-
mocTi p < 0,05. OTpumaHi pe3yabTaTy MOJaHO Y BUIJISIAL
X *s; Me, ne X — cepenne apudMeTUUHeE, S — CTAHIAPTHE
BigxuieHHs1, Me — MeniaHa.

PesyAbTaTU

Ha nepiromy etami gociaigkeHHsI B rpyIax XBOpUX Ha
LIJI 1-ro Tumy 3 ypaxyBaHHsIM cupoBaTkoBoro piBHs CK
MPOBOIWIN aHaJi3 HOCIiIXKYBAaHUX KJIiHiKO-0i0XiMiYHUX
mapaMeTpiB Ta JaBaJii KiIbKiCHY OIIHKY BUPaXKeHOCTI
[P 3a nonmomoroto HenpsiMux (HEiHCYJiHOBUX) METO/iB
(Tabm. 1).

Cepen nociimpkyBaHoro 3arany XxBopux Ha LIJI 1-ro Tumny
HamuiikoBy Macy tiia (IMT > 25 kr/m?) aiarHOCTOBaHO
v 33,4 %. Y xBopux 3 ['Y anTpornomeTpuyHi ingekcu [P, k-
ot OT i IOT/OC, BusBUIMCS 3HAYYIIE BUILUMU ITOPiBHIHO
3 XBopuMH 3 HopMoypukemieio (HY), mo BkasyBano Ha
a0oMiHAIbHUM TUIT BiKJIaA€HHS KUPY.

BusHaveHo, 110 cepenHsT TPUBAJIiCTh 3aXBOPIOBAHHS
y nauieHTiB 3 L] 1-ro Tuny 3 I'Y 3Hauyie Ginblna, Hix
y xBopux 3 HY — 8,9 £ 4,41 18,0 = 10,3 poky BianosiaHo
(P <0,001). TpusamicTbh 3aXBOpIOBaHHS MTO3HAUYMIACS 11 Ha
TOMY, 1110 cepeaHi KoHueHTpallii Kp y KpoBi y xBopux Ha LI
1-ro Tumy 3 I'Y Oynu 3HavyIe BUIIUMU, HIX y XBopux 3 HY,
a cepentsi pLUK D, ¢p BKa3yBaia Ha pO3BUTOK XPOHIYHOT
XBOpOOU HUPOK (Tab. 1).

Y xBopux 3 I'Y 3Hauymie 6inbin HU3bKI piBHI pLLIVT,
InIIVYT, pYl i Bucoki TT/XC-JITIBILL i IBO Bka3yBayiu Ha
HasiBHiCTb Oiybill BUpaxeHoi I P mopiBHsIHO 3 xBopumu 3 HY
(tab. 1). 1o6oBi no3u iHcyniHy y xBopux 3 ['Y i HY cyTTeBO
He BiapisHscsa — 44 [33—56] 1 55 [36—68] OJ1/no0y Bin-
nosigHo a6o 0,70 [0,55—0,98]1 0,75 [0,56—1,0] BimmosigHo.

Ha nactynHoMy erami mocaimkeHHs: y xBopux Ha LIJI,
1-To TUIY 3a JOIIOMOTOIO KOpEaliiiHO-perpeciiHoro
aHaJIi3y BCTAHOBIIOBAJIM HasIBHICTh 3B’s13Ky Mix IP, Bupa-
JKEHICTh SIKOI OLIIHIOBAJIM 32 aHTPOIIOMETPUYHUMU i pO3-

paxXyHKOBUMHU (HEIHCYJIiHOBUMM) iHIEKCAaMHU, i CUpOBaT-
koBuM piBHeM CK. BcraHoBieHo, 1m0 y xBopux Ha LIJI
1-ro Tumy cupoBaTKoBuii piBeHb CK MO3UTUBHO KOPEIOE
3 IMT (r,= 0,49, p =0,004), OT (r,= 0,56, p=0,01), [OT/
OC (r,= 0,44, p=0,02), piBnem TT/XC-JITIBII (r,= 0,74,
p = 0,0001), IBO (r, = 0,67, p = 0,0007) Ta HETaTUBHO —
3 piBaeM pLIVYT (r, = —0,67, p = 0,001), pYI (r, = —0,58,
p=0,002), InlIYT (r,= —0,55, p = 0,0006).

g ouinku BHecKy [P y nucnepcito cupoBaTKoBOro
piBasa CK y gocimKyBaHMX IPOBOAMIN TOKPOKOBUI MYJIb-
TU(aKTOPHUI perpeciiHuil aHali3, Y IKOMY 3aJIeXKHOI0
3MiHHOIO BUCTYIIaB cupoBaTKoBuii piBeHb CK, He3anexHu-
mu — OT, IOT/OC, plUVT, pUl, InIUIVYT, TT'/XC-JITIBLLL
ta IBO. AHanii3z mpoBoauIu B 3arajibHili TpyIi XBOpUX Ha
LI 1-ro Tumy (Momens 1), y rpymi xBopux Ha LI 1-ro Tummy
3 HY (Mozensb 2) i B rpymi xBopux Ha LI 1-ro Tuny 3 I'Y
(Mognensb 3) (Tabu. 2).

BcraHosineHo, 110 B Koropti xBopux Ha LIJI 1-ro tumy
89,8 % nucrnepcii cupoBatkoBoro piBHss CK BHU3HaAYal0Th
OT, plIYT i pYlI (p = 0,00001), y rpymi xBopux 3 HY —
I0T/OC, plIVYT i pUl (R*= 93,5 %; p = 0,00001). Y xBo-
pux Ha LI 1-ro Tuny 3 I'Y 94,2 % nucnepcii cupoBaTKOBOTO
piBHs1 CK BusHauawoth OT i 3HaU€HHS BCiX TOCTiIKYBaHUX
HenpsaMux iHgekciB IP (p = 0,00001). V wiit Mmomeni Haii-
6inbiie 3HaueHHss Masiu pUl (t = —4,44), IBO (t = 4,78)
i TT/XC-JITIBLI (t = 5,40). TakuM YMHOM, 3 TOCIIIXKY-
BaHUX IIpeaUKaTiB Oy/I0 BimiOpaHO rpyIy 3MiHHUX 3 Haii-
OiNbIIMM BHECKOM Y Bapialilo cupoBaTkoBoro piBHs1 CK,
IO SIKO1 3ajiexxHo Bim mopeni Hanmexats: OT, plLI VT, pYl,
TIr/XC-JITIBUI Ta IBO.

O6rosopeHHs

IIo cTocyeTbcsi BUKOPUCTAHHST pO3PaXyHKOBUX (HEiH-
CYJIIHOBMX) METOMIB KiJIbKiCHOI o1liHKY 1P, To BoHM MaioTh
Nesiki OOMesKeHHs, SIKi, Ha Hallly IyMKY, IOTPiOHO BpaxoBy-
Batu. [l mpukiamy, Mmetoarka po3paxyHky HIYT mepenba-
yae HasiBHICTb iHopMallii npo Al IcHye iiMOBipHiCTb He-
aJeKBaTHOI OLIIHKY cTaTycy 3a Al yepe3 mpuiiomM IesiKuMu
xBopuMH 3 LI/ 1-ro Ty aHTUTINMEepTEH3UBHUX JIIKAPCHKUX
3aco0iB IS MPoGiJaKTUKKU ceplieBoi a00 HUPKOBOI HET0-
CTaTHOCTI 3a BincyTHOCTI Al

[CHYIOTh TaKOX OOMEXEHHS i Y BUKOPUCTaHHI BiHO-
menHs TT/XC-JITIBLL ans oninku IP, ocKibKu 3aexkHO
Bil piBHS TJiIKEMiYHOTO KOHTPOJIIO MOXE CITOCTepiratucs
3HauHa aucrepcis piBHs TT y kposi. Lo crocyeTbest Halto-
T'O JOCTIIKEeHHSs, IJIs1 TIOJ0JIaHHS LIMX OOMEXXeHb aHaJi3yBa-
JIM TUTBKM Ti BUTIAAKU, KOJIU Teparlisl aHTUTiNnepTeH3MBHUMU
3acobaMu IIpM3HAYajIacs BUKIIOYHO W1 Kopekwii AL Mu
BIIKMIAEMO TaKOX BIUTMB CTaHY MIIKEMiYHOTO KOHTPOJIIO
3aXBOPIOBAHHS Ha OTPUMaHi pe3yJibTaTU, OCKIIbKU MixX
JOCTIKYBAHUMU IPyMaMu He OyJ10 BCTAHOBJIEHO 3HAUYLIUX
BinMiHHOCTel y piBHsIX 'K, Ta HbA, .

BcraHoBneHo, 1110 3a/IeXKHO BiJl JOCIIKYBaHOI TOITY-
namii y 12—61 % xBopux Ha L1 1-To THIy criocTepiraeThb-
Cs 3HMDKEHHS YYTJIMBOCTI CKEJIETHUX M SI3iB 10 iHCYIIiHY,
110 MOXe OYyTH TOB’sI3aHO 3 MOPYIICHHSIM CUHTE3Y ajie-
HO3UHTpHUGoOchaTy B CKEJETHUX M’s3aX i MOCUICHHSIM
OKCHUAATUBHOTIO CTPECy BHACIIOK Tinepriikemii [19]. de-
sIKi aBTOpM TOB’s13y10Th hopmyBaHH: IP y xBopux Ha LIJI
1-ro THuIy 3 0COOIMBOCTSIMU FEHETUUYHOTO YCTaJAKyBaHHS,
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Ta6nunys 1. lNopiBHANBHUA aHani3 KJiHiKo-6ioXiMiYHUX napameTpiB Ta KinbkicHa ouiHka IP
y xsopux Ha L] 1-ro tuny 3/6e3 'Y

Mapametp XBO[;i :g Izlrfl=11-;% )'runy XBopi Ha L(lﬂ ;I-ng)mny 3ary P
Bik, poku 43,1 +11,8 39,4 +13,5 <0,33
T3, pokn 89+44 18,0 £ 10,3 < 0,001
CAT, MM pT.CT. 118,2 £ 3,9 136,7 4,4 < 0,05
OAT, Mm pT.CT. 782+ 1,7 88,4 + 2,30 < 0,05
IMT, kr/m? 24,4 + 2,60 28,7 + 3,36 < 0,001
OT, cm 78 (73-88) 88 (82-98) < 0,001
— YONOBIKM 82 (76-88) 96 (91-100) < 0,001
— XiHKM 76 (74-85) 84 (81-93) < 0,004
IOT/OC, ym.op. 0,84 + 0,06 0,89 + 0,07 < 0,001
— YOOBIKM 0,87 + 0,05 0,96 + 0,06 < 0,001
— XiHKM 0,82 + 0,06 0,86 + 0,05 < 0,028
CK'y KpoBi, MKMoOnb/n 217,56 +52,3 386,1 + 72,8 < 0,01
K., Mmmonb/n 7,89 + 1,88 7,64 +1,31 NS
HbA,,, % 7,23+ 1,27 7,19 +1,72 NS
3XC, mmonb/n 5,14 +0,9 5,31 +1,14 NS
XC-NNBL, mmonb/n 1,80 +£ 0,23 1,02 = 0,21 < 0,05
— YOnOBIKK 1,20 + 0,21 0,98 + 0,19 < 0,001
— XiHKM 1,21 £ 0,20 1,10 £ 0,21 < 0,05
T, MMonb/n 1,34 +£ 0,28 2,4 +0,70 < 0,01
Kp, MKMonb/n 85,3+5,2 126,1 +7,3 < 0,01
pLWKD . ep, MI/XB/1,73 M2 88,4 +7,1 62,8 + 8,3 < 0,05
plIVYT, mr/kr/xs 8,68 [7,78-9,69] 5,66 [4,60-7,03] < 0,001
— YOnoBikM 8,44 [7,12-8,95] 4,64 [4,14-6,78] < 0,001
— XIiHKM 9,43 [8,10-9,90] 6,46 [5,40-7,22] < 0,001
pHl, ym.og. 3,22 [2,63-4,65] 2,87 [1,52-3,52] < 0,002
— YornoBiku 3,35 [2,23-5,22] 2,83 [1,76-4,70] NS
— XiHKK 3,63 [2,68—4,28] 2,93 [1,25-3,52] < 0,01
InLUYT, Mr/kr/xB 1,92 £ 0,19 1,67 + 0,23 < 0,001
— YONOBIKK 1,91 + 0,20 1,65 + 0,25 < 0,01
— XiHKM 1,94 = 0,19 1,69 + 0,21 < 0,01
TI/XC-JINBLL, ym.og. 1,31 [0,65-1,51] 3,38 [2,23-5,33] < 0,001
— YONOBIKM 1,08 [0,63-1,48] 3,38 [2,13-4,82] < 0,001
— XIiHKM 1,35[0,68-1,54] 3,50 [2,36-5,48] < 0,001
IBO, ym.opa. 1,66 [1,23-2,19] 3,65 [2,17-5,96] < 0,001
— YONOBIKM 1,68 [1,19-2,15] 3,48 [2,11-5,35] < 0,001
— XiHKM 1,71 [1,24-2,26] 3,72 [2,23-6,02] < 0,001

Npumitkn: T3 — TpuBanicte 3axBoptoBaHHs; CAT — cucroniynmi AT; QAT — giactonidyhmi AT; IMT — iHgekc
macu tina; OT — 06Big Tanii; I0T/OC — BigHoweHHs OT go OC; CK — ceyoBa kucnorta; K, — r/oko3a KpoBi Ha-
Twje; HbA,, — rnikosaHuvi remorno6iH; 3XC — 3aranbHuvi xonectepuH; XC-JINBLY — xonectepuH ninonpoTteiHis
Bucokoi winbHocTi; T — Tpurniyepngn; Kp — kpeatuHiH; pLUK® ., .., — po3paxyHKoBa LUBUAKICTb K/Ty604KOBOI
inbTpadii 3a ¢popmynoro CKD-EPI; plIYIT — po3spaxoBaHa LUBUAKICTb yTUnisauii rmokosu; p4l — pospaxoBaHa
qyTAuBIcTb A0 iHcyniHy; InlUYT — HaTypanbHW norapughm LWBUAKOCTI yTunisawii rnokosu; TI/XC-JIMNBLL — Big-
HoweHHs1 T go XC-JINBLL; IBO — iHAekc BicLjepanibHOro OXXuUpiHHSA.

Tom 19, N2 6, 2023 www.mif-ua.com, https://iej.zaslavsky.com.ua 9


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

OpwuriHaAbHi AoocAipXeHHs / Original Researches

Ta6bnunys 2. Pe3ynbratv MOKPOKOBOIro MysibTUGhaKTOPHOIro perpecinHoro aHanisy

3MiHHa CTaTMCTUYHUIA NOKa3HUK R, %
3anexHa HeszanexHa B B t P
Mopenb 1 — xBopi Ha LI 1-ro Tuny
OT, cm 2,07 0,89 2,27 0,03
pLlUVT, ym.opg. -79,69 20,08 -3,92 0,0003
pHl, ym.oa. -15,61 4,12 -3,79 0,0004 898
Mopenb 2 — xBopi Ha |1 1-ro Tuny 3 HY
IOT/OC, ym.op. 2,32 0,94 2,48 0,01
CupoBaTKoBMiA pLIVYT, ym.og. -9,73 2,61 -3,72 0,0003 93,5
piBeHb CK, pul, ym.on. -80,08 14,84 -5,40 0,00001
MKMOTTb/n Mopgenb 3 — xBopi Ha U 1-ro Tuny 3 'y
OT, cm 381,59 89,26 4,27 0,0001
pLLUVYT, ym.og. -12,06 3,97 -3,04 0,004
InlWVT, ym.og. -7,34 3,38 2,17 0,03 94,2
p4l, ym.on. -77,93 17,54 —4,44 0,00001
TI/XC-NNBLL, ym.og. 80,08 14,84 5,40 0,00001
IBO, ym.op. 4,03 0,84 4,78 0,00001

PO3BUTKOM OXHUPiHHS (0COOIMBO TIpU JIibepasizoBaHiii
JETi 3 BACOKUM YMiCTOM BYIJIEBO/iB) i HAAMIpHOIO iHCY-
ninizaniero [20]. [Ipuyomy oXupiHHA i HagMipHa iHCYJTi-
Hi3alisl Q1ye TiCHO ITOB’sI3aHi MiXX co0010: TIporpecyloue
30iJIbIIIEHHSI MaCH TiJia IPU3BOAUTH 0 3pOCTaHHS IOTPeOUn
B iHCYJIiHI BHaciok nmocuieHHs [P, BomHouac iHcyiH, siK
aHa0oJIiYHUI TOPMOH, CIIpUsIE CUHTEe3Y XupiB. [loBeaeHo,
mo IP Moxe cnocrepiratucs y xsopux Ha LI 1-ro tumy
i 6e3 oxupiHHs [21].

BcraHoBneHo, 1110 TopyIIeHHS YyTJIMBOCTI J0 iHCYJIiHY
y xBopux Ha LIJ] 1-ro TMIy BUHMKAE BHACTIIOK 3HWXKEHHSI
MPUTHIYEHHS €HAOT€HHOI iHCYIiHCTUMY/IbOBAHOI MPOIYKILil
TJIIOKO3M B TIeUiHIIi, iHCYJTiHOTIOCepEeIKOBAHOTO TTPUTHi-
YEHHS JIIOJi3y B XXMPOBiil TKAHMHI Ta HU3bKOI YTUJIi3allii
TJIIOKO3U B CKEJIETHUX M’si3aX MOPIBHSIHO 31 310POBUMU
[6, 12]. Ha mymKy iHmux aBropis, [Py xBopux Ha LI 1-ro
TUITy MOXe OyTU acolliiioBaHa 3 TPUBAIICTIO 3aXBOPIOBAH-
Hs (moHan 10 pokiB), piBHEM TJIiKEMIYHOTO KOHTPOJIIO Ta
€THIYHOIO MpuHajexHicTio [22, 23].

B excriepuMeHTi MpoAEeMOHCTPOBAHO aHTUYPUKO3Y-
PUYHY BJIACTUBICTh €HAOT€HHOIO iHCYJiHY, IIPU LIbOMY
€K30TeHHUI iIHCYJIiH MPU3BOAUB A0 3HUXEHHS HUPKO-
BOI €KCKpellii ypaTiB K y 3010POBUX, TaK i y XBOPUX Ha
AT |24, 25]. IlokazaHo, 110 iHCYJIiH MiABUILYE KaHATb-
LeBY peabcopOIIilo ypaTiB Y HUPKaX LIJISIXOM CTUMYJISIIil
rntoko3Horo TpaHcnoprepa GLUTY Ta iHIIMX HUPKOBUX
TpaHCIIOPTEPiB, 3aJlydeHUX 0 peabcopobilii ypaTiB [26].
Takum 4yMHOM, HanMipHa iHCYJIiHi3allig MOXe CIPUSITA
OigBUILEHHIO cupoBaTKoBoro piBHsA CK muisxom migBu-
IIEHHS KaHaJIblieBOiI peabcopO1lii ypaTiB Ta 3HMKEHHS 1X
eKCKpellii HUpKaMH.

Pesynbratu oniHKM TPUYMHHO-HACTIIKOBUX 3B’ SI3KiB
mix [P Ta I'Y 3a nornomoroio ABOCIPSIMOBAHOI MEHAETiB-
CbKOI paHIoOMi3allii HagaloTh HamiiiHi JoKa3u Toro, mo IP

Ma€ MO3UTUBHUI MPUYMHHO-HACJIIKOBUI BILJIMB HA CU-
poBatkoBuii piBeHb CK, npuyomy 1ieii 3B’30K Ji€ Julie
B ogHOMY HampsMKy [27]. ToOTo 3axoau, cripsMOBaHi Ha
Kopexkilito [P, MOXyTb CIIpUSITH 3HVXKEHHIO CHPOBATKOBOTO
piBHs CK Ta pusuky nomarpu y xopux Ha LI 1-ro tumy,
HagalouM JOAATKOBI MeTaOOIIUHI ITepeBarm.

Takum ynHoM, mpobyema aiarHocTuku IP y xBopux
Ha LI/l 1-ro TuIy 3aIMmaeThCcs JOCUTH aKTyaJdbHOIO. Tum
Oinplre o nmonynsuis xsopux Ha LI 1-ro Tuny 3 Haz-
JIMIIIKOBOIO MAacoOIO Tijla i OXUPIHHAM TPOIOBXYE He-
BITMHHO 3pOCTaTH, 110 BiAMOBIJA€ CyYaCHUM T€HICHLIsIM
y 3arajibHiii momyJsiuii. BctaHoBIeHI AaHi 1100 MTO3U-
TUBHOT'O MPUYMHHO-HACIIIIKOBOTO 3B’ 13Ky MiX IP i cupo-
BatkoBuM piBHeM CK y xBopux Ha LIJI 1-ro Tumy MoXxyTh
OyTH BUKOPHUCTaHI [IJI1 po3p0o0KM mporpam 3 Moaudikaiii
croco0y kopexiii [P i I'Y Ta minbopy anekBaTHUX peXUMiB
iHCyIiHOTepaItii.

BucHOBKM

KinbKicHa oliHKa iHCYJIIHOPE3UCTEHTHOCTI 3a TOTIOMO-
IOl PO3paxyHKOBUX (HEIHCY/IIHOBMX) iHAEKCIB ITOKa3aa,
III0 Y XBOPHUX Ha IYKPOBUI AiabeT 1-ro THUILY 3 rilepypuke-
MI€IO0 CITOCTEPIraeThCs 3HAUYIIE OLTbII BUpaXkeHa iHCYTiHO-
PE3UCTEHTHICTD, HiXK Y XBOPUX 3 HOPMOYPUKEMIEIO.

BcraHoBIEHO HAsIBHICTH KOPEJSILIIHTHOTO 3B’SI3KY MiX
IHCYJIIHOPE3UCTEHTHICTIO, OLIIHEHOIO 32 aHTPOIIOMETPUY -
HUMMU i pO3paxXyHKOBUMU (HEiHCYJIiIHOBUMM) iHIAEKCAMMU,
i CHpOBaTKOBUM PiBHEM CEYOBOiI KUCIOTH.

Bini6paHo rpymy aHTpOIIOMETPUYHUX i pO3paxXyHKOBHUX
(HeiHCYIIHOBHUX) iHIEKCIB iHCYTIHOPE3UCTEHTHOCTI 3 Hali-
OLTBIIMM BHECKOM Y JUCIEPCil0 CUPOBAaTKOBOIO PiBHSI Ce-
YOBOI KHUCJIOTH Y XBOPUX Ha ILIYKPOBUI niabeT 1-ro ThMmy: 3a
HOPMOYpPUMKeMii — po3paxoBaHi IIBUAKICTb YTUJIi3allii TJTI0-
KO3M i YyTJIMBICTh 10 iHCYJIiHY, 32 Tilepypukemii — o0Biz
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TaJtii, po3paxyHKOBa YYTJIMBICTb IO iHCYIIiHY, BiTHOIIIEHHS
TPULTiLEPUAN,/X0NECTEPUH JIIMOMPOTETHIB BUCOKOT LIiJIb-
HOCTI Ta iHAEKC BiCLIepaIbHOT'O OXKUPiHHS.

KonduikT inTepeciB. ABTOp 3asBJIsIE MPO BiICYTHICTb
KOHOIKTY iHTepeciB i B1acHOI (hiHaHCOBOI 3al1iKaBJIEHOCTI
MpU MiArOTOBIIi 1aHOI CTaTTi.

Indopmanis npo dinancyBanuns. JIxepena miATpuMKu
BiJICyTHi.
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Insulin resistance and hyperuricemia in patients with type 1 diabetes mellitus:
clinical and biochemical correlates

Abstract. Background. Some patients with type 1 diabetes mel-
litus (DM) have clinical symptoms that are characteristic of the
type 2 DM: obesity, insulin resistance, hypertension, hyperuricemia
(HU), dyslipidemia, or the metabolic syndrome, which has been
called double diabetes. It is associated with an increased frequency
of chronic micro- and macrovascular complications (nephropathy,
arteriosclerosis obliterans and ischemic heart disease). The pur-
pose of the study is quantitative assessment of insulin resistance
severity using indirect (non-insulin) methods and determination
of its correlation with serum uric acid (UA) levels in patients with
type 1 DM. Materials and methods. One hundred and eighty-one
patients with type 1 DM were examined, their average age was
42.5 £+ 12.1 years. Anthropometric research was conducted. Indi-
rect methods for quantitative assessment of insulin resistance were
used. The analysis was conducted using non-parametric and para-
metric statistical methods. Results. In patients with HU, anthro-
pometric indices were significantly higher than in those with nor-
mouricemia, which indicated an abdominal type of fat deposition.

In HU, a more pronounced insulin resistance was observed com-
pared to that in normouricemia. It was found that in type 1 DM,
the serum UA level positively correlated with body mass index,
waist circumference, waist-to-hip ratio, triglycerides/high-density
lipoprotein cholesterol and negatively with the estimated rate of
glucose utilization, sensitivity to insulin and the natural logarithm
of the rate of glucose utilization. A group of variables with the great-
est contribution to the variation of the serum UA level was selected
by stepwise multifactorial regression analysis of models from the
studied predicates. Conclusions. It has been shown that patients
with type 1 DM and HU have a significantly more severe insulin
resistance. There was a correlation between anthropometric and
calculated indices, reflecting the severity of insulin resistance, with
the serum level of UA. The group of predicates with the greatest
contribution to the variance of the serum UA level in patients with
type 1 DM was selected.

Keywords: type 1 diabetes mellitus; insulin resistance; hyperurice-
mia; uric acid; correlation
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Expression of Ki67 and CD68+ cells
of red bone marrow monocyte sprout under
triptorelin administration in the hypothalamic-
pituitary-testis regulatory system:
the experimental study

Abstract. Background. Red bone marrow (RBM) is the main organ of human haemopoiesis. Monocytopoiesis
plays an important role in the formation of transitional states: from normal to pathology and in the transformation of
pathological processes from one stage to another. In modern urological practice, the substance triptorelin is widely
used for androgen deprivation therapy, according to the recommendations of the European Association of Urology.
Ki67, a commercially available monoclonal antibody that reacts with a nuclear antigen detected only in proliferating
cells, is used to assess immunohistochemical changes. CD68 is a valuable cytochemical marker for immunostaining
of monocytes/macrophages during histochemical analysis of tissues in inflammation, cancer and other immuno-
histopathological purposes. The purpose of the study is to evaluate the proliferative activity and differentiation of
progenitor cells through the expression of Ki67 and CD68+ monocyte sprouting of RBM under chemical castration
of central origin in male rats caused by the administration of triptorelin solution with quercetin addition to the diet for
one year. Materials and methods. The study was conducted on 60 adult male white rats. They were divided into
3 groups: group | — control (n = 10), group Il (n = 25) — subcutaneous injection of triptorelin, group lll (n = 25) —
subcutaneous injection of triptorelin acetate and quercetin. Inmunohistochemical analysis of biopsy specimens was
conducted following a standard protocol at the Department of Pathological Anatomy in Sumy State University, under
the supervision of the Head of the Department, Prof. Romaniuk A.M. Results. The study evaluated Ki67 expression
on microsections of rat red bone marrow through immunohistochemistry, which exclusively reacted with nuclear
antigen in the monocyte sprout’s proliferating cells. Irregular changes were revealed depending on the experimental
groups and time periods. Immunohistochemical analysis of RBM tissue using anti-CD68 antibodies in the experimen-
tal groups revealed a strong positive cytoplasmic response in monocytes and resident macrophages located in the
monocyte sprout and surrounding environment. The data of the two experimental groups of RBM had a noticeable
proliferating compartment, as evidenced by the high content of mitotically active DNA in them. These data correspond
to the results obtained in the experiment with triptorelin, where we found a marked positivity of Ki67, depending on
the timing of the experiment and the addition of the flavonoid quercetin. This discrepancy suggests that bone marrow
cells that grow and proliferate under normal conditions are guided by natural control mechanisms and may lose their
Ki67 expression after leaving the progenitor compartment and entering the differentiation compartment. Conclusions.
Triptorelin administration induces hormonal imbalance in the hypothalamus-pituitary-testis-RBM system, resulting
in quantitative and qualitative alterations in the cells of the RBM monocytic lineage. The level of cell proliferation,
as measured by Ki67, is highest during the third month of observation. Cytoplasmic expression of CD68 is evident
in two experimental groups from the third to the sixth month, suggesting activation of immunoreactive cells as they
migrate from the progenitor compartment to the differentiation compartment.

Keywords: hypothalamus-pituitary-testis system; red bone marrow; monocytopoiesis; Ki67; CD68; triptorelin
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Introduction

The red bone marrow (RBM) is a highly innervated and
vascularised organ responsible for haematopoiesis, as well as
defending against foreign interference and maintaining ho-
meostasis. An uncommitted pluripotent stem cell undergoes
ordered proliferation and differentiation to form immature
committed progenitor cells. These progenitors eventually
become mature cells that are released into the haemocircu-
lation [1].

Cytokines (interleukins, colony-stimulating factor,
growth factors), hormones and other humoral factors, such
as haemopoietins, which include erythropoietin, leukopoie-
tin, thrombopoietin, monopoietin, are involved in the regu-
lation of haemopoiesis. Monocytopoiesis plays an important
role in the formation of transitional states: from normal to
pathology and in the transformation of pathological proces-
ses from one stage to another [2].

Despite the variety of these processes, they include
typical components associated with the development of
tissue stress, which is characteristic not only of canonical
but also of non-classical inflammation (parainflamma-
tion), which develops in response to low-intensity damage
without the development of typical local signs of inflam-
mation [3—5].

In modern urological practice and in accordance with
suggestions by the European Association of Urology [6],
triptorelin is widely used as a synthetic analogue of gonado-
tropin-releasing hormone for androgen deprivation therapy.
The substance, which is a polypeptide in its chemical com-
position [7], was developed by the laboratory of the French
company Ipsen in the 1980s.

Quercetin, a flavonoid found in fruits and vegetables, has
distinct biological properties. It has a broad range of effects
such as its ability to reduce lipid peroxidation, platelet aggre-
gation, capillary permeability and stimulation of mitochon-
drial biogenesis, as well as its anti-cancer, anti-inflammatory
and antiviral properties [8—10].

Ki67 is a monoclonal antibody that is available com-
mercially and reacts with a nuclear antigen which is only
present in proliferating cells [11]. In addition to proli-
feration markers, Ki67 is also an indirect indicator of cell
division rate [12, 13]. CD68 is a valuable cytochemical
marker for immunostaining of monocytes/macrophages
in histochemical analysis of tissues in inflammation, can-
cer and other immunohistopathological purposes. CD68
cell-specific expression and differential expression levels are
determined by a complex interaction between transcription
factors, transcriptional regulatory elements and epigenetic
factors [14].

Therefore, the assessment of the spreading and differen-
tiation of monocyte progenitor cells of the RBM in the con-
trol group and after administration of triptorelin with quer-
cetin is a current issue that has not been sufficiently discussed
in the scientific literature.

The purpose of the study was to evaluate the prolifera-
tive activity and differentiation of progenitor cells through
the expression of Ki67 and CD68+ monocyte sprouting of
RBM under chemical castration of central origin in male
rats caused by the administration of triptorelin solution with
quercetin addition to the diet for one year.

Materials and methods

The study was conducted on 60 adult male white rats.
The rats were divided into 3 groups: group I — controls
(n = 10), which were injected with saline solution [15],
group II animals (n = 25) received subcutaneous injections
of triptorelin acetate at a dose of 0.3 mg/kg body weight, ani-
mals of group III (n = 25) were subcutaneously injected with
triptorelin acetate and quercetin at 100 mg/kg body weight
three times weekly [16].

Experimental animals were kept in standard accommoda-
tion in the vivarium of the Poltava State Medical University.

Any euthanasia procedures were executed in strict accor-
dance with the regulations of the European Convention for
the Protection of Vertebrate Animals Used for Experimen-
tal and Other Scientific Purposes (Strasbourg, 1986) and
the General Ethical Principles for Experiments on Animals
as established by the First National Congress on Bioethics
(Kyiv, 2001). The animals were euthanised (n = 60) by an
overdose of ether anaesthesia in accordance with the relevant
regulations.

Using standard methods, the material was embedded in
paraffin blocks, and 4 um thick sections were prepared and
then stained with haematoxylin and eosin [17].

Biopsy material was studied using rat red bone marrow
tissue pieces, which were fixed in 10% buffered formalin at
pH 7.4 for 24 hours and embedded in paraffin. Consequent-
ly, 5 um thick sections were stained with hematoxylin and
eosin using automatic Microm HMS 740 Thermo Scientific
apparatus and mounted onto Bio-Mount (Bio Optica Mila-
no S.A., Italy).

Immunohistochemical analysis of biopsy material was
conducted based on a standard protocol at the Department
of Pathological Anatomy, Sumy State University (Head of
Department, Prof. Romaniuk A.M.). Serial sections of 5 pm
thick were mounted on poly-L-lysine-coated glass slides.
Deparaffinisation was carried out, and high-temperature
demasking of antibodies was performed using a PT module at
98 °C for 20 minutes. Subsequent procedures were conduc-
ted automatically on an Autostainer 360 Thermo Scientific,
utilizing the Quanto imaging system. Autostainer protocol
included 10 min H,0,, 10 min protein block, 30 min primary
antibody, 10 min secondary antibody, 5 min DAB. Washing
in Tris buffer pH 6 Tween 20. Tissue antigens were detected
using a mouse monoclonal antibody to Ki67 (MM1, Diag-
nostic BioSystems, USA) and CD68 (Chemi-Con, USA).

The proliferative activity of Ki67 was determined using
the visual method to count immunoreactive nuclei of RBM
monocyte sprout cells in a conventional manner. Three po-
pulations were identified based on the degree of activity —
high mitotic activity, low mitotic activity, and absence of
mitotic activity — in cells expressing Ki67. The resulting
data is presented in both percentage and absolute numbers.

CD68 receptor expression was evaluated on the external
membrane of monocytes in red bone marrow cells using a
standard method of visual counting.

Histological sections were analysed with an Olympus
C 3040-ADU light microscope, equipped with a digital
microfilter and software adapted specifically for this study
(Olympus DP-Soft, license numbers VI285302, VT310403,
1AV4U13B26802), and Viorex 3 (serial number 5604).
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Statistical analysis of the data was conducted using Mi-
crosoft Office Excel and the Real Statistics 2019 extension.
The non-parametric Mann-Whitney criteria was used to
determine statistical significance.

Results

According to the immunohistochemical study of Ki67
expression, which reacts with nuclear antigen, on micro-
sections of rat red bone marrow, it was determined only in
proliferating cells of the monocyte sprout. The changes were
uneven depending on the experimental groups and time pe-
riods (Tables 1, 2, Fig. 1, 2, 4B).

Ki67 expression activity increased from the first month
of observation in all experimental groups. The maximum
total proliferative activity was observed at the third month,
with statistical significance at p < 0.001. There was a gradual
decline from the 6™ to the 12" month in the experimental
groups. The most significant decrease in the number of cells

expressing Ki67 was observed at month 9 in all observation
groups. At month 12, the quantitative measures of mitotic
activity in MS RBM did not significantly deviate from the
control group in any of the experimental groups. A more
precise study of Ki67 expression, depending on the degree
of mitotic activity, identified three groups of cells: high level,
low level and without activity. Table 3 presents the percentage
distribution of these groups.

Immunohistochemical analysis of RBM tissue using
CD68 antibodies in the experimental groups demonstra-
ted a highly positive cytoplasmic response in the monocytes
and resident macrophages within the monocyte sprout and
its environment (Table 4, Fig. 3, 4B). Monocytes were the
predominant cell type, comprising 1 : 7 of the total cells.
We occasionally observed a faint positive reaction on the
endothelial cells and reticular cells of the RBM in addi-
tion to macrophages; however, we did not include these cells
in our analysis. The highest CD68 cytoplasmic expression

Table 1. Immunohistochemical study of Ki67 expression in MS RBM under triptorelin administration

Parameters High mitotic activity Low mitotic activity Absence of mitotic activity
Controls 3.120 £ 0.125 24.330 + 1.368 27.230 + 1.528
1 month 14.030 + 0.985"** 18.860 + 1.053** 23.350 + 1.322*
3 months 28.980 + 1.455**/## 42.310 + 2.698***/## 40.520 + 2.512**/##
6 months 9.880 + 0.789™**/*# 19.630 + 1.265*/* 36.010 + 2.359*
9 months 6.750 + 0.587*/* 13.720 + 0.918**/## 25.120 + 1.554**
12 months 8.550 + 0.821*/* 20.160 + 1.326™*/* 28.810 + 1.685

Notes (here and in Table 2): reliability of the difference between the previous research period: * — p < 0.05,
* —p <0.01,” — p < 0.001; reliability of the difference between the control group and the different study
periods: * — p < 0.05, % — p < 0.01, " p < 0.001.

Table 2. Immunohistochemical study of Ki67 expression in MS RBM under triptorelin
and quercetin administration

40
35

Controls

Parameters High mitotic activity Low mitotic activity Absence of mitotic activity
Controls 3.120 £ 0.125 24.330 + 1.368 27.230 = 1.528
1 month 13.440 £ 0.912** 16.940 + 1.003** 24.420 + 1.389
3 months 23.010 £ 1.187**/## 32.520 £ 2.181***/# 37.170 £ 2.305***/*
6 months 8.980 + 0.405***/# 18.330 £ 1.147**" 33.560 + 2.209%/*
9 months 4.750 + 0.265**/* 16.410 = 1.008%* 25.850 + 1.563*
12 months 8.320 + 0.798**/#* 19.930 + 1.258*/* 28.470 + 1.693
50 A High mitotic activity I Low mitotic activity B Absence of mitotic activity
45

30 I

25

20

15 4 I
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Figure 1. Proliferative activity by Ki67 expression under triptorelin administration
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Figure 2. Proliferative activity by Ki67 expression under triptorelin and quercetin administration

was assessed after the 3™ and 6™ months of observation in
both experimental groups. The values were 14.690 = 1.136
(3 months in the experimental group with triptorelin) and
13.920 £ 1.181 (3 months in the experimental group with
triptorelin with quercetin), respectively, which are 53 and
49 % higher than in the control group (7.020 + 0.285).

Discussion

Ki67 targets a nuclear antigen expressed by dividing cells
in all stages of the cell cycle except GO and early G1 [18]. It
has been used in combination with a monoclonal antibody,
BrdU, which reacts selectively with cells in S phase, to de-
termine the percentage of proliferating cells in bone marrow
samples [19]. A proliferating compartment was observed
in both experimental groups based on the high amount of

Table 3. Percentage ratio of the mitotic activity level
in the immunohistochemical study of Ki67 expression
in MS RBM in the experiment with triptorelin and
triptorelin in combination with quercetin

mitotically active DNA, as revealed by the data obtained.
These findings are consistent with information obtained from
studying the effects of triptorelin on stressed bone marrow
and on red bone marrow cultured with haematopoietic
growth factors. Evidence of increased Ki67 activity was ob-
served depending on the timing of the experiment and the
addition of the flavonoid quercetin. This finding suggests that
bone marrow cells, which grow and proliferate under normal
conditions, are guided by natural control mechanisms and
may experience a decline in Ki67 expression upon transitio-
ning from the progenitor compartment to the differentiation
compartment.

The migration of monocytes and their transformation
into macrophages at sites of inflammation is a critical factor
in influencing the outcome of the inflammatory response and

Table 4. Cytoplasmic activity of RBM based on
CD68 expression under administration of triptorelin
and triptorelin combined with quercetin

Parameters Triptorelin ar;l;;iz:x%rreclci;in
Controls 5.7-44.5-49.8 5.7-44.5-49.8

1 month 24.9-33.5-41.6 24.5-30.9-44.6
3 months 25.9-37.8-36.3 24.8-35.1-40.1
6 months 15.2-29.9-54.9 14.8-30.1-55.1
9 months 14.8-30.3-54.9 10.1-34.9-55

12 months 14.8-35.1-50.1 14.7-35.1-50.2

Parameters Triptorelin alEigL%rgjer:in
Controls 7.020 + 0.285 7.020 = 0.285

1 month 7.750 = 0.308 7.940 = 0.338

3 months 14.690 = 1.136***/# | 13.920 + 1.181***/#
6 months 12.920 + 0.938* 12.130 + 0.907#
9 months 8.930 + 0.836**/* 8.410 + 0.818**/*
12 months 7.950 + 0.886* 7.630 = 0.581*

Note: the first number in the ratio is the percentage of
cells with high mitotic activity, the second one — with
low mitotic activity, and the third number is the per-
centage of cells with no mitotic activity.

Notes: reliability of the difference between the pre-
vious research period: * — p < 0.05, ** — p < 0.01,
*** — p < 0.001; reliability of the difference between
the control group and the different study periods:
*—p<0.05*%—p<0.001.

20 | Triptorelin W Triptorelin + quercetin
15 4
L I
10
) . I I
5 _ . . .
0 T T T T T 1
Controls 1 month 3 months 6 months 9 months 12 months

Figure 3. Cytoplasmic activity based on CD68 expression under administration of triptorelin
and triptorelin combined with quercetin
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Figure 4. Immunohistochemistry on RBM tissue using antibodies against CD68 and Ki67, with nuclear stain
by Mayer’s haematoxylin and eosin; the magnification is shown in the lower left corner of each image:
A) the experimental group with triptorelin administration; B) the experimental group with triptorelin
administration combined with quercetin

initiating tissue homeostasis. CD68 is a glycosylated glyco-
protein that is expressed in macrophages and other mono-
nuclear phagocytes [4]. CD68 is a valuable cytochemical
marker for immunostaining of monocytes/macrophages in
histochemical analysis of tissues in inflammation, cancer and
other immunohistopathological purposes [12]. CD68, either
alone or combined with other cellular markers of tumour-as-
sociated macrophages, has proven to be a valuable prognostic
indicator for cancer patient survival [20]. Monocytopoiesis
has been examined in patients who experienced severe acute
inflammation from surgical interventions, as well as in those
with mild chronic inflammation resulting from gastric or
duodenal ulcers [21—25]. It is believed that the state of acute
inflammation is associated with a high and rapidly increasing
demand for monocytes, in contrast to the constant and re-

latively small number of monocytes in chronic inflammation
[26]. The administration of triptorelin causes changes in the
human body similar to chronic inflammation [27]. In chro-
nic mild inflammatory reactions, the activity of promonocyte
DNA synthesis increased approximately twofold; the pro-
monocyte pool was normal [26]. In patients who underwent
surgery, changes in the following parameters were observed
within the first 15 hours after the start of treatment: 1) an
average increase in the 3H-TDR labelling index by 38 %;
2) an average increase in the promonocyte pool by 34 %;
3) and the release of immature cells from the bone marrow
into the blood [28].

Increased DNA synthesis activity, identified through
Ki67 marker, and an expanded pool of highly mitotic cells
result in a rise in monocytopoiesis. Changes in cells with
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CD68+ activity reflect a reduction in the time of transfor-
mation of stem cells into highly differentiated blood cells,
namely monocytes, which allows them to adjust to the vari-
ous needs of the body’s homeostasis.

Conclusions

Triptorelin administration induces hormonal imbalance
in the hypothalamus-pituitary-testis-RBM system, resulting
in quantitative and qualitative alterations in the cells of the
RBM monocytic lineage. The highest level of cell prolifera-
tion, as measured by Ki67, occurs during the third month of
observation. Cytoplasmic expression of CD68 is evident in
two experimental groups from the third to the sixth month,
suggesting activation of immunoreactive cells as they mi-
grate from the progenitor compartment to the differentiation
compartment. An increase in DNA synthesis activity (Ki67
as a marker of proliferative activity) as well as an expansion
of the pool of cells with a high level of mitotic activity results
in an intensification of monocytopoiesis. Alterations in cells
exhibiting CD68+ activity indicate a decrease in the dura-
tion of stem cell differentiation into specialised blood cells,
namely monocytes, allowing them to adapt to the different
needs of the body’s homeostasis.
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2 CyMCbhKu AEPXKQBHWM yHiBepcuteT, M. Cymu, YKpQiHa

Ekcnpecis KAiTHH Ki67 Ta CD68+ MOHOLUTAPHOTO NAPOCTKA YePBOHOIO KiCTKOBOro MO3KY
npu BBEAEHHI TPUNTOPEAiIHY B CUCTEMI peryAsLii «rinoTaAamMyc — rinogis — €4Ko»:
€KCMNepUMEHTOAbHE AOCAIAXKEHHS

Pe3iome. Akmyaavnicms. Yepsonnii Kictkosuii Mo3ox (YKM) €
OCHOBHMM OPTraHOM KPOBOTBOPEHHSI JIIOAMHU. MOHOLIMTOIOE3 Bi-
Jirpa€e BaxJIMBY poJib y hOpMyBaHHI NepeXiJHUX CTaHiB Bif HOpMU
IO MaToJIoTii i B TpaHchOopMallii MaTOJOTiUHUX MPOLIECiB 3 OAHieT
crazii B iHU1y. Y cyyacHiil ypoJioriyHiil npakTULi TPUIITOPEJiH
IMPOKO BUKOPUCTOBYETHLCS [UIsl aHAPOTEHACNPUBAalliitHOT Tepa-
il 3rigHO 3 peKoMeHaalisiMu €BpOoTeiichKOl acolliallii ypoJIoriB.
Ki67, koMepLiiiHO JOCTYITHE MOHOKJIOHAJIbHE aHTUTIJIO, 11O pea-
I'y€ 3 SIIEPHUM aHTUT€HOM, BUSIBJIEHUM JiMlIe B IIposidepyrounx
KJTIITMHAX, BUKOPUCTOBYETHCS MJIsl OLIIHKY iMYHOTICTOXiMiUHUX
3miH. CD68 € muToxiMiyHUM MapKepoM iMyHHOTO 3a0apBIIeHHS
MOHOLMTIB/MakpodariB y rictToxiMivyHoOMy aHaJli3i TKAaHWH MPU
3anajieHHi, paky Ta iHIIMX iIMyHOTICTOMATOJIOTIYHUX TpOLiecax.
Mema docaidncenns: OLIHUTY TIPoOJTihepaTUBHY aKTUBHICTD 1 M-
(epeHIliIoBaHHS KITITHH-ITOTIEPETHUKIB Yepe3 ekcrpecito Ki67 i
CD68+ MonouutapHoro rpopoctanHst YKM 3a xiMiuHOi KacTpartii
LIEHTPAJILHOTO MOXOXKEHHSI y CaMLIiB LIypiB, CIPUYMHEHOT BBEIEH-
HSIM PO3YMHY TPUIITOPETiHY 3 OAaBAaHHSIM KBEPLIETUHY 10 PALliOHY
MPOTSATOM OTHOTO poKy. Mamepiaau ma memoodu. J1oCiiKeHHS
npoBoauiocs Ha 60 opocinx caMigx 0iiux 1ypiB. TBapuH 0ys10
noaiseHo Ha 3 rpynu: I — kontposbHa (n = 10), II (n = 25) —
MigmKipHe BBeAeHHs Tpunrtopeiiny, 11 (n = 25) — migwkipHe
BBEICHHS TPUNITOPEJiHY aleTaTy i KBepLeTuHy. IMyHoricToximiu-
HUIi aHali3 6ioNTaTiB MPOBOAWIM 32 CTAHAAPTHUM ITPOTOKOJIOM
Ha kadeapi natosnoriuHoi aHatoMii CyMCbKOTO J€pXKaBHOTO YHi-
BEPCUTETY Mij KEPiBHULITBOM 3aBiayBaua Kadenpu npodecopa
A.M. Pomanioka. Pesyabmamu. Excripeciio Ki67 Ha Mikpo3spizax
YKM 11ypiB ouiHIOBaJIM 32 JOMOMOTOI iMYHOTiCTOXiMiYHOTO
aHaJi3y, MpU SKOMY BiIMIiYeHO peakililo BUKIIOUHO 3 SIEPHUM

AHTUTEHOM Y TIpOTihepyounX KIiTHHAX TTapOCTKa MOHOIIUTIB.
BusiBneHO HepiBHOMipHi 3MiHU 3a1€XKHO Bill €eKCIIEPUMEHTAIbHUX
rpyn Ta rnepionis yacy. ImyHorictroximiuHuit aHasiz Tkaunuu YKM
3 BUKOPUCTaHHSM aHTUTLI npotu CD68 B eKcriepuMeHTaIbHUX
rpynax rnokasaB CUJIbHY O3UTUBHY LIUTOIUIa3MaTUYHY BiANOBi/lb
Y MOHOILIMTAX i pe3uICHTHUX Makpodarax, po3ralioBaHuX y Mapo-
cTKy MoHoumTiB. JlaHi 1Box nociignux rpyn YKM Manu nomitHui
npoJidepyrouunii KOMIApPTMEHT, PO 1110 CBiTYUTH BUCOKUIA BMIiCT
y HuX MitotnyHo-aktuBHOI JIHK. Lli nani BinmosigaroTh pe3ysib-
TaTam, OTPMMaHUM B €KCIIEPUMEHTI 3 TPUINITOPEIHOM, Y SIKOMY
BUSIBJICHO TIOMITHY TI03UTUBHicTh Ki67 3aeXHO BiI yacy ekcrie-
PMMEHTY Ta AoJaBaHHs (hJaBoHOILy KBepLeTUHY. Lls po30ixHicTh
CBiJUUTH TIPO T€, IO KIITUHU KiCTKOBOTO MO3KY, SIKi POCTYTb i
npoJtihepyioTh y HOpMaTbHUX YMOBAX, KEPYIOThCSI MPUPOAHUMU
MexaHi3MaM¥ KOHTPOJTIO i MOXYTb BTPATUTH CBOIO eKcrpecito Ki67
MicJIsI TOro, SIK MTOKMHYTh KOMIApPTMEHT MOMEePeaHUKIB i yBiii-
IyTh y KOMIapTMeHT audepeHiiitoBanHs. Bucnosku. BeenenHst
TPUINTOPENTiHY BUKJIMKAE TOPMOHAIBHUI I1cOalaHC y CUCTeMi
«rinorasiamyc — rinodiz — sieuko — YKM», 1110 npu3BoauTh 10
KiJTbKICHMX 1 IKICHUX 3MiH Y KJIITUHAX MOHOLIMTapHOi JiHil YKM.
PiBenb kiniTHHHOI poidepaliii 3a BuMiproBaHHsIM Ki67 6yB Haii-
BUILIMM TPOTSIITOM TPETHOTO Micslsl criocTepexxeHHs. Lluroras-
MatnyHa ekcrpecis CD68 oueBumIHA Y IBOX eKCIIEPUMEHTATTBHUX
rpymnax 3 TPeThOro Mo HIOCTUI MicCs1b, 10 CBiAYMUTh PO AKTHUBALIiIO
iMYHOPEAKTUBHUX KJIITUH, KOJIU BOHU MirpYyIOTb i3 KOMIApPTMEHTY
rnornepeaHuKa 10 KOMIapTMEHTY TudepeHLiloBaHHSI.

KunrouoBi ciioBa: crucrema «rinoranamyc — rinodis — si€4ko»;
4YepBOHMIA KiCTKOBMIT MO30K; MoHoLMTOMnoe3; Ki67; CD68; Tpur-
TOpeJTiH
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/\bBIBCbKUW HALIOHAABHU MEANYHN YHIBEpCUTET iMeHi AQHUAQ [QAMLIKOrO, M. /\bBIB, YKPQIHQ

3MiHM KULLKOBOI MiKpO6ioTK Y nauieHTiB
3 MeTa60AIYHO-ACOLINOBOHNM
CTeaToO30M NeyiHku

Pe3tome. AkryanbHictb. CyyacHa Hayka po3rnsgae 3MiHu KULLIKOBOI MIKpOBIOTV sIK MaTOreHeTUYHy fiaHKy PO3BUT-
Ky 6aratbox XxBopo6, 30Kkpema MeTaboslivHO-acoLifioBaHOI XMPOBOI XBOpobu nediHku Ta cteatody nediHkm (MACTI).
Xo4a ancbios € Ha KOXHIvi CTafii pO3BUTKY XMUPOBOI XBOPOOU MEYIHKW, JOTernep TOYHO He BCTAHOBJIEHI TUIMOBI O3HaKu
okpemo a51s MACIT, Lo 3yMOBIHOE aKTyaslbHICTb Ta AOUINIbHICTL HALLIOro JocimpkeHHs. MeTa gocnigxeHHs: oxa-
pakTepu3yBaTu cTaH KULLKOBOI MikpobioTtn y nayieHTiB 3 MACT]. Matepianu Ta meroamn. O6¢cTexeHo 19 nayieHTis, 3
HUX 14 ambynaTopHux rnayieHTis 3 MeTabosnidyHum cuHgpomom 1a MACT1 i 5 nauieHTiB 6€3 MeTabosIiHHOro CUHAPOMY
3 IHTaKTHOI MEYIHKO, SIKi ICTOTHO BIfPI3HS/INCH JINLLIE 3a IHAEKCOM Macy Tina, 3 aHaslor4yHuMy reH[epHo-BiKoBUM
pPO3r10AINI0M, apTepianbHUM TUCKOM, napameTpamu finigHoro Ta ByriieBogHoOro metabosnismy. Kpim craHgapTHux
KJliHIKO-/1a60paTopHMX 06CTEXEHb, NaLjieHTaM npoBEeAEHWI MeTareHOMHWV aHasi3 MiKpobioMy KULLIeYHNKA METOLOM
roniMepasHo-naHLoroBoi peakuii y ceptugikosaHmii naboparopii. lalieHTy fikyBannce Ta 06CTeXyBan1ch BigMno-
BIHO [0 HOPMAaTUBHWUX JOKYMEHTIB Ta [esibCiHCbKOI Aeknapadii npas jiiognHu. Lingbposi pe3ynbtaTu onpalboBaHoO
CTaTNCTN4HO, piBeHb BiporigHocTi p < 0,05. Pe3ynbTaTtu. SMiHy MiKpoGioMy KULLIEYHVKA Y NaLieHTIB 3 XMPOBOHO XBO-
PO6OIO NMeYiHKM NOYUHANINCSA BXe Ha CTagii cTeatoldy Ta NposiBIIs/MCS 30ibLUEHHSIM 3aralibHoi 6aKTepiasibHoOi Macu
Ha TPETUHY, HUXKHOHO KirlbKicTro obniratHux wtamis (Lactobacillus, Bifidobacterium, Bacteroides thetaiotaomicron,
Akkemansia muciniphila) Ta 36inbLLeHHAM yMICTy yMoBHO-natoreHHux wramis (Clostridium perfringens, Klebsiella
pneumonia, Klebsiella oxytoca, Escherichia coli enteropathogenic, Shigella, Proteus, Salmonella) nopiBHsiHO 3
nayieHTamu 3 iHTakTHoto ne4iHkor. OcHoBHY macy 6akTtepianbHnx JHK craHosnnm [JHK Bacteroidetes (50,66 %;
MOPIBHAIHO 3 IHTAKTHOIO rediHkow A = +8,29 %) Ta Firmicuts (31,97 + 3,19 %; A =—10,87 %), To4i ik 7,47 + 2,69 %
craHoswm [JHK Actinobacteria (A = +40,41 %). SMiH MeTareHOMHOro ctaHy MiKpobIOMy KULLEYHWKA 0B’ A3aHi
3 Macoro Tina, CUCTEMHOK FreMOUMPKYISALIE0 Ta AinigHUM i ByrneBogHUM MeTabosnismom. BucHoBku. 3a ymos
XKMPOBOI XBOPO6U MNEYiHKN BXe Ha cTafii cteatody crioctepiraBcsi KULLUKOBUI Anc6io3 3i 30iMbLLUEHHAM 3arasibHoi
bakTepiasibHOi Macu, HUXXHOK KirlbKIiCTHO 06liraTHUX Ta 30i/bLLUEHHSIM YMOBHO-1ATOreHHUX LUTaMmiB, Lo Yepes Me-
Tab0/1i4HI BI/IMBUN MOXE 3YMOBJIIOBATU [1POrPECYBaHHs XBOpOOU NediHKu.

Knio4oBi cnoBa: merabosiyHo-acouivioBaHWi CTeatos neviHku,; auceios; MeTareHOMHUM cTaH MikpoGioMy Kul-
LUeYHMKA, 0bJliraTHi LUTaMm,; YMOBHO-MATOreHHI Lutamu

Bctyn

CyuyacHa Hayka po3IJIsiIa€e 3MiHU KUIIIKOBOI MiKpoOioTh
SIK TATOTEHETUYHY JIAHKY PO3BUTKY 0ararbox XBopo0, 30Kpe-
Ma MeTa0O0IiYHO-aCOLiI0BaHOI KPOBOI XBOPOOU ITEUiHKMN
(MAZKXIT) [1] Ta cteatosy neuinku (MACIT). EkcriepumeH-
TaJIbHi JOCTIiIKEeHHSI IMoKa3aiu, 110 po3Butok MAXKXII ne-
TepMiHOBaHUIA OaKTepisiMU KUILKY [2], TOI SIK MiIBULIEHHS
(i3MYHOI aKTUBHOCTI Ta 3MiHa CITOCO0Y XKUTTSI MOIMIITyBaIu
CTaH IeYiHKM caMe 9epe3 KUIIKOBY MiKpo0OioTy [3]. 3miHu

ckianmy 6akTepiit KMIIOK BUsBJeHi y naiieHTiB 3 MACII, a
3aCTOCYBaHHSI MPOOIOTHKIB, MPeOiOTUKIB YU CUHOIOTHKIB
nosiniryBaso ¢peHoTun nauieHTis 3 MAXKXII [2].

SIxicHi 3MiHM OaKTepiaJbHOTIO CIIEKTpa Y Ialli€HTIB 3
MAZKXII pizHoMaHiTHi. Tak, onmucaHo 30iIbIIeHHS KiJTbKO-
cti mtamiB Roseburia, Streptococcus, Rothia [4, 5], 3a iHIIUMK
nmaHumu, 3poctae BmicT Clostridium, Anaerobacter, Escherichia
ta Lactobacillus, Toni sik kinbkictb Oscillibacter, Flavonifarac-
tor, Odoribacter, Alistipes spp. 3MeHIITyeThes [6]. TTopiBHSIHO 3i
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Tabnmys 1. KniHiyHa xapakTepucTuka o6CcTeXxeHux rnayieHTiB

Moka3Huk MACI, n=14 IHTakTHa neviHka, n =5 p
Cratb (4on. — 1, XiH. — 2) 1,57 + 0,13 1,80 + 0,20 > 0,05
Bik, pokis 42,29 + 2,06 38,00 = 5,26 > 0,05
IHOekc macu Tina, Kr/m? 32,48 + 1,56 23,52 + 3,50 < 0,05
Moko3a, MMOosb/N 6,83 + 1,89 5,26 = 0,27 > 0,05
[nikoBaHWM remornobiH, % 560+0,17 5,43 +£ 0,20 > 0,05
CwucToniyHmi apTepianbHUi TUCK, MM PT.CT. 136,50 + 4,17 127,50 + 6,61 > 0,05
[HiacTonivyHnin apTepiansHUA TUCK, MM PT.CT. 85,07 £ 2,72 85,75 + 4,71 > 0,05

3I0POBMMU 0COOAMH Y TALIIEHTIB 31 CT€aTOrenaTuTOM BUSIB-
JI7ach OUTBINA KiNbKiCcTh Profeobacteria, Enterobacteriaceae
Ta Escherichia spp., Toni sik Faecalibacterium prausnitzii Ta
Akkermansia muciniphila 6yam y MEHIII I KiTbKOCTI [6].

OmnucaHi maTOreHEeTUYHI JJAaHKW BIJIMBY MiKpo0io-
Tu: 1) nucbio3ziHayKoBaHa AUCPETYJIsLisl €eHI0TeadiaabHOl
Oap’epHoi YHKILIT, 1110 30iTbIITYE TPOHUKHICTD JJ1s1 OaKTe-
Ppiii Ta TPU3BOAUTS A0 3aITaJIeHHS Y TIeYiH1Ii; 2) 301IbIICHHS
abcopO11ii BUpoOIeHNX 0AKTEPisIMU IPOLYKTIB XKUTTEMiSIIb-
HOCTi (BiJIbHI XXMPHI KUCIOTH, JIiTIOTIOIicaXapyini, XOBUHi
KMCJIOTH, XOJIiH, TpUMeTUIaMiH- N-0KCHUI, aMOHiil, eTaHOJI
Ta npo3anajibHi IUTOKIHW) pOOUTH TIEUiHKY BPa3IuBOIO IS
PO3BUTKY XHUpoOBoro remnarosy [1, 2, 6, 7]. ExciepumeH-
TaJIbHI JOCIIIKEHHS MOKa3aJIvu 3MiHU CUTHAJILHOTO 1ILJISIXY
Toll-like-penenTopiB yHAC/IiIOK BIUIUBY OaKTepialbHUX
JInornoJjicaxapumis [ 5].

MexaHi3Mu BIUIUBY MiKpOOiOTH Ha JIAHIIIOT XXUPOBOTO
ypaxxkeHHs nedinku (MACII — ctearorenaTut — 1Upo3 Ie-
YiHKM — TernaTole/IoJIsSipHa KaplMHOMa) I0Terep TOYHO He
BCTaHOBJIEHI [5], Xx04a JOCIiAHMKYU BBaXKalOTh, 1110 MiKpoOi-
OTa BIUIMBA€E Ha mporpecyBanHsa MAXKXII xHezanexxHo Bifg
macu Tina [1]. Xoua nucbio3 € Ha KOXHIiii cTaii pO3BUTKY
nanHiora MAXKXII, TouHO He BCTAHOBJIEHI TUTIOBI O3HAKU
okpemo it MACII uu creaTorernatury [6], 110 3yMOBITIOE
aKTyaJIbHiCTh Ta AOLIbHICTb HAILIOTO JOCiIXKEeHHSI.

Merta pocaiKeHHs: 0XapaKTepu3yBaTH CTaH KUIIIKOBOI
Mikpobiotu y nauienTis 3 MACII.

Marepiaam Ta meToamn

O6crexeHo 14 aMOyaaTOpHUX MALIEHTIB 3 METa0OIiU-
HuM cuHapomoM (MC), 30kpemMa OpyIIeHHSIM TOJIEpaHT-
HOCTI 10 IIIOKO3U UM LIyKPOBUM Aiadbetom 2-ro tury (LI2),
apTepiajibHOIO TinepreHsi€eto I cT., HaAMipHOIO Macoto Tina
yu oxupinHsimM, MACII. Yci nauieHTH OTpUMYyBaIu aH-
TUTITIEPTEH3MBHE Ta aHTUTIIIePIIiKeMi3yloue JTiKyBaHHS.

Firmicuts
W Bacteroidetes
M Actinobacteria
W IHWi

PucyHok 1. CTpykTypa 6akrepianbHoi JHK
Mikpobiomy knwe4Huka y nauieHtis 3 MACIT (%)

KoHtponem cayryBanu 5 nauieHTiB 6e3 MC 3 iHTaKTHOIO
MEYiHKOIO, SIKi iCTOTHO BiAPi3HSIMCS JIMIIE 3a iHIeKCOM
Macu tija (IMT) (ta6a. 1).

Kpim cTanmapTHUX KJIiHIKO-JIa00OpaTOPHUX OOCTEXKEHb,
MaiieHTaM IpOBeIeHWI MeTare HOMHMI aHaJIi3 MiKpobioMy
KUIIIEYHMKA METOIOM MOJIiMepa3HO-JIaHIIOTOBOI peakliil y
ceprudikoBaHiit 1adopatopii DIAGEN. Ilauientn niky-
BaJIUCh Ta 0OCTEXXYBAIUCH BiAMOBITHO 10 HOPMATUBHUX
IOKYMEHTIiB Ta [enbCiHCHKOI IeKapallii mpaB JIOTUHU.
[lndpoBi pe3yabTaTil ONpalbOBaHO CTATUCTUYHO, PiBEHb
BiporigHocTi p < 0,05.

PesyAbTaTH

IMauientn 3 MACII Bigpi3HsUIMCH OLBIIOIO 3araib-
HOO OakTepiajlbHOIO Macolo, L0 NEPEeBUILYBajla HOPMY
(< 10" KYO/c™m?) i Ha TpeTUHY TepeBUIIlyBaia 3HAUYSHHS
rpynu iHTakTHOI mevinku (+33,70 %) (2,14 = 0,95 npo-
™ 1,60 £ 0,97 KVYO/c™m®, p > 0,05). BinHocHa cTpyKTypa
oakrepianbHoi JIHK HaBeneHa Ha puc. 1, 1e moka3aHo, 110
ocHoBHY Macy 6aktepianbHux JHK cranoswim JIHK Bac-
teroidetes (50,66 * 3,51 %) ta Firmicuts (31,97 = 3,19 %),
tomi sk 7,47 + 2,69 % cranosunu JHK Actinobacteria,
a 12,48 £ 1,56 % — iumi rpynu (puc. 1). Jucbakrepios
3HAMIIOB BiloOpakeHHs y CYTTEBOMY 3MEHIIIEHHI BiJTHO-
weHHs1 Firmicuts/Bacteroidetes (F/B ratio; Hopma 1,0—5,0)
(0,74 + 0,13), Toni K y TAIIiEHTIB 3 IHTAKTHOIO MEUYiHKOIO
BOHO MPAaKTUYHO OyJIO Ha PiBHi HMXKHBOI MeXi HOPpMU
(0,95 £+ 0,31). 3a piBHeM BigHolIeHHSs1 Bacteroides fragilis
group/ Faecalibacterium prausnitzii (Hopma 1o 100,0) 3a ymoB
MACII crnioctepiranace siBHa mepeBara rpynu Bacteroides
Sragilis (1175,02 £ 936,63), 11e BimHOIIIEHHS OYJI0 HOPMab-
HuM Juine y 28,57 %, Tofi sik y Tpyti KonTposio — y 60,00 %.

[NopiBHSHO 3 TTalliEHTaMM 3 iHTAKTHOIO TIE€YiHKOIO CITO-
cTepiranoch 30iIbleHH KiTbKOCTI Bacteroidetes (18,29 %),
Actinobacteria (+40,41 %) Ta inmmx mramis (+3,83 %), Toni
SIK KibKicTh Firmicuts 6yna vikdoro (—10,87 %) (puc. 2).

3a abCOIOTHOIO Ta BiTHOCHOIO KiJIbKICTIO OKPEMUX
mTaMiB 0aKTepiii iCTOTHUX BiAMIHHOCTEI MiX TailieHTa-
mu 3 MACII ta iHTaKTHOIO T€UiHKOIO He OyJIO BUSIBJIEHO
(xpim Staphylococcus aureus, KinbKicTb sskux 3a ymoB MACITI
OyJia BiporigHo OinbInoi0, Tabj. 2), Xoua MeBHi 0CO0IM-
BOCTIi KUIIIKOBOI MiKpo06ioTu y mauieHTiB 3 MACII moxHa
BUOKPEMUTHU. 3 0OJiraTHUX MPeNCTaBHUKIB Y Malli€HTiB
3 MACII nopiBHSIHO 3 HOPMOIO OyJla HMUKYOIO KiJIbKiCTh
Lactobacillus, Bifidobacterium, Bacteroides thetaiotaomicron,
Akkemansia muciniphila, a Bmict Escherichia coli neiio nepe-
BUIILYBaB HOPMY. 3 YMOBHO-ITATOTeHHUX IITaMiB pehepeHT-
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Hi 3HaUYeHHS TiepeBUllyBaiu KinbKocti Clostridium perfrin-
gens, Klebsiella pneumonia, Klebsiella oxytoca, Escherichia
coli enteropathogenic, Shigella, Proteus, Salmonella (Tabn. 2).

O6roBopeHHs

3 MAKXII noB’s13y10Th pi3HOMaHIiTHI TTOPYIIEHHS KiJlb-
KiCHOTO Ta SIKiCHOTO CKJaay MiKpoOiOoTu KUIILIOK, SIKi, Ha
Hallly JIyMKY, TTOUMHAIOThCS BXE Ha CTafil cTeaTo3y MediH-
KM, ockiibku manieHTu 3 MACII BinpisHsiiuch 6ibIiow0
3arajbHOIO0 0aKTepiaIbHOIO MACOI0 MOPIiBHSIHO 3 HOPMOIO
Ta 3HAYEHHSIM I'PYIU iHTaKTHOI TeYiHKu. BimcyTHicTb ic-
TOTHUX BiIMiHHOCTE 3a KiJIbKiCTIO OKpeMUX IITaMiB 0aK-
Tepiit Mixk mauientamu 3 MACII Ta iHTaKTHOIO IIEYiHKOIO
MOXHA MOSICHUTH ONMCAHUMHU TPYIHOLLAMU, 3yMOBJIEHUMU
pi3HUMU (DEHOTUTIOBUMHU Ta TEHOTUTIOBUMU OCOOTMBOCTSI-
MM TIALliEHTIB Ta 3aCTOCOBAHUMU METOJIAMU TOCiIKEHHSI,
OCKiJIbKM METareHOMHUM aHaji3 MiKpoOioMy KHUILIEYHHUKA
10YaB BUBYATHCH YIIPOIOBXK OCTAHHBOTO IECATIITTS [8, 9].

Hawmu Bin3zHaueHo, 1110 OCHOBHY Macy OakTepiaJbHUX
OHK cranosuiu JIHK Bacteroidetes (50,66 %; nopis-
HSTHO 3 iHTaKTHOIO mediHkoo A = +8.,29 %) Tta Firmicuts
(31,97 £ 3,19 %; A = —10,87 %), toni s1x 7,47 + 2,69 %
cranoBuiu JIHK Actinobacteria (A = +40,41 %). 3a naHuMmn
JIiTepaTypu, 3pOCTaHHS CTYIIEHS CTeaTo3y MEeYiHKM CYIIPO-
BO/IXKYBaJIOCh 30UIbIICHHSIM KiTbKOCTi Firmicuts i BigHOC-
HUM 3MEeHIIeHHsIM Bacteroidetes, Toai 1K Bin cTanii pidposy
MEeYiHKM CTiBBiTHOIIIEHHs OaKTepiii He 3ayexaio [1].

®in Bacteroidetes — rpaMHeraTuBHi 00JIiraTHi aHaepoOu,
IXHs MeMOpaHa MiCTUTb CIHTOJIMiaN, piaKicHi 11 6aKTe-
piii, BOHM MOXYTb BUKOPUCTOBYBATH JOCTYITHI IIyKpH, ajie
TOJIOBHUM YMHOM YXXMBAIOTh TJIiKaHU POCIWH, OCHOBHUM

Firmicuts
160

140

[HLL Bacteroidetes

Actinobacteria

PucyHok 2. BigHOCHa KinbKicTb 6aKTepianbHUX
rpyn y nayieHtie 3 MACIT nopiBHsiHO 3 nayieHTamu
3 iHTaKTHOtO nedyiHkoro (100 %, MyHKTUP)

MpeacTaBHUKOM € Bacteroides fragilis group; 3amo0iraloTh
KOJIOHI3allil MaTOTeHHUMU OaKTepissMU, Pe3UCTEHTHI 10
OeTa-1akTaMHUX aHTUOIOTUKIB. Din Firmicutes (aHaepoO-
Hi Clostridia Ta aepoOHi Bacilli) MiCTUTb TOJIOBHUM YMHOM
IrpaMMoO3UTHBHI OaKTepii 3 IIIBHOIO CTIHKOIO, SIKi MOXYTh
MPOAYKYBATH €HAOCTIOPU ISl BUXKUBAHHS Y HECTIPUSTIMBUX
YMOBAX; Ma€ BiIHOIIECHHS 0 30epekKeHHsI €Heprii Ta maTo-
TeHEeTUYHO MOB’s13aHu it 3 po3BUTKOM LIJI Ta 0xKupiHHS: 30-
KpeMa, Faecalibacterium prausnitzii BITIOBigaIbHi 32 MIISIBE
3anajeHHs NPy OXWpPiHHI, a Lactobacillus 30inbiieHi mpu
OXXMpiHHI Ta 3MEHIIYIOThCS 3 BTpaTolo Macu [10].

Tabnuys 2. O6niratHi Ta yMOBHO-NaToreHHi npeAcTaBHUKU mikpobiomy (KYO/cm?)

Moka3HukK MACH IHTaKTHa neviHkKa Hopma
O6niraTHi NnpeAcTaBHUKK
Lactobacillus spp., x 10° 357,57 + 199,04 0,01 £ 0,00 10-10®
Bifidobacterium spp., x 10° 0,15+ 0,10 3,00 = 1,64 10°-10"
Escherichia coli, x 108 286,00 + 220,57 4600,00 + 2271,56 10-108
Bacteroides fragilis group, x 10" 858,50 + 532,88 801,60 + 489,24 10°-10"
Bacteroides thetaiotaomicron, x 108 584,25 + 583,25 0,60 = 0,40 10°-10"
Faecalibacterium prausnitzii, x 10° 500,72 + 291,74 600,80 + 599,80 10%-10"
Akkemansia muciniphila, x 10° 0,15+ 0,15 0,80 = 0,49 < 10"
YMOBHO-NaToOreHHi NnpeacTaBHUKA

Clostridium perfringens, x 10° 307,69 + 307,69 0+0 0
Klebsiella pneumonia, x 10° 28,57 + 28,57 20,00 = 19,99 <10*
Klebsiella oxytoca, x 10° 1714,28 + 1435,14 1800,00 + 1799,99 <10*
Escherichia coli enteropathog., x 10° 0,30 + 0,29 1000,40 + 999,90 <10*
Enterococcus spp., x 10° 0,74 +0,15 0,50 + 0,00 <108
Shigella spp., x 10° 3571,43 + 3571,43 0+0 0
Proteus spp., x 10° 142 857,14 + 142 857,14 0,001 = 0,001 <10*
Enterobacter spp./Citrobacter spp., x 10° 0,29 + 0,19 400,00 + 400,00 <10*
Staphylococcus aureus, x 10* 0,46 + 0,04* 0+0* < 104
Salmonella spp., x 108 714,29 £ 714,29 0+0 0
Candida spp., x 10* 0,23 £ 0,07 0,40 £ 0,10 <10*

Mpumitkn: y nayieHTiB 060x rpyn He BusiB/eHi ymoBHo-naroreHHi Clostridium difficile, Fusobacterium nucleatum,

Parvimonas micra, Candida albicans, Candida glabrata, Candida krusei, H.pylori; * — p < 0,05.
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Hamri pe3ynbraTtu 3arajiom BiAIlOBimalOTh JaHUM JIiTe-
patypu, 3a SKMMU Yy Nali€HTIB 3i cTeaTOrenaTuToOM 30iJ1b-
LIYETHCS KiIbKICTh Bacteroidetes Ta 3MiHIOETbCS BMICT Fir-
micutes, IO MPU3BOIUTD JI0 3MEHILIeHHs BinHo1eHHs F/B
[1, 6]. Xoua onucana acouianist BigHoweHHs1 F/B 3 macoro
Tija 'y 3mopoBux oci6 [11], cepen Hamux natieHTiB 3 MC ta
MAXXII, IMT sikux OyB BUIIIMM ITOPIiBHSIHO 3 0OCO0aMu 3
iHTAKTHOIO MEYiHKOIO, 151 OCOOJIMUBICTh HE CIIOCTEPiraaach,
1110 30ira€Thcs 3 TyMKOIO OaraTboX AOCHiIIHUKIB PO KOH-
TPOBEPCIMHICTh 3HAYEHHSI 1OT0 3MiH [9].

He3sBaxaroun Ha HeBeJMKUA BimcoTok, ¢in Actinobac-
teria HaJIEXXUThb 10 OCHOBHUX OaKTepiaabHUX (PiliB Kuiey-
Huka. Tyt 3ragaemo crartio C. Binda ta criBaBt. (2018),
1110 HOCUTh MPOMOBUCTY Ha3BY «AKTUHOOAKTEPii: BimHOC-
Ha MEHIIICTh, 110 Kepye KUIIKOBUM roMeocTa3omM» (Acti-
nobacteria: A relevant minority for the maintenance of gut
homeostasis) [12]. Baxuusicts ¢iny Actinobacteria 3ymoBne-
Ha TaKOX TUM, 1110 JI0 HUX BifHOCSThCs Bifidobacterium spp.,
SIKi IIMPOKO BUKOPUCTOBYIOTHCS Y POJIi TTPO0iOTHKIB [12].
HesBaxawouu Ha BUSIBJIEHE 3arajibHe 30iJIbIIEHHS] BMiCTY
Actinobacteria MOpiBHSIHO 3 MalliEHTaMU 3 iHTAKTHOIO Tie-
yinkoto Ha 40 %, 3a ymoB MACII ymicrt Bifidobacterium spp.
oyB y 10 pasiB MeHIIe 32 HOpMY Ta Y 20 pa3iB MeHIIe, HixX
cepel 0ci0 3 iHTaKTHOIO TTeUiHKOIO.

OcTaTOYHO HE BUpIIIeHe MTUTaHHS IIOA0 POJIi Aucbio3y
KUIIIOK Y pO3BUTKY oxkupiHHs. 3a nanuMu E. Nistal Ta criB-
aBT. (2019), xinbkocti mramis Blautia, Alkaliphilus, Flavo-
bacterium ta Akkermansia 6ynv 3MeHILIECHUMH Y MALiEHTIB 3
OXXUPiHHSIM He3anexHo Big HasgBHocTi MAXKXII [4]. Tomy
BUSIBJICHE HAMM 3MEHILIeHHs1 Akkemansia muciniphila MoxHa
nosicHuTy He cTiibku MACII, cKiTbK1 HasIBHICTIO OXKUPiH-
Ha y it tpymi (IMT = 32,48 £ 1,56 xr/m?). OnHak 3 OrJisiay
Ha BaXJIMBe 3HauYeHHSs biny Akkermansia, ikuii 3011b11ye
TOBIIMHY CJIM30BOIO IIapy Ta 6ap’epHy QYHKIIIO KHAIIIOK,
MOJIIIIIY€E KUIIKOBY MPOBIIHICTh, 3MEHIIYE 3aMaibHy Bi/l-
noBiab mpu MAXKXII, mosimiryoun MeTado1i3M Ta iMyHHY
Binnosinb [13], 11e Mae BaxuBe KJIiHIYHE 3HaUeHHs. Takox
3 HaIMipHOIO MacoOl0 Tijla Ta OXKUPiHHSM OB’ SI3yI0Th YMICT
Firmicutes [1].

BucHoBkMU

3MiHU MiKpoGioMy KuIlledUHUKA Y naieHTiB 3 MAXKXII
MMOYMHAIOTHCS BXKe Ha CTafil cTeaTo3y Ta MPOSIBISIOTHCS
30ibIICHHSM 3arajibHOI OaKTepiaJibHOI Macu Ha TPETH-
HY, HU3KYOIO KiJIbKiCcTIO oOiraTHux 1mtamiB (Lactobacillus,
Bifidobacterium, Bacteroides thetaiotaomicron, Akkemansia
muciniphila) Ta 30i1bILIEHHSIM BMICTY YMOBHO-ITATOT€HHUX
wtamiB (Clostridium perfringens, Klebsiella pneumonia, Kleb-
siella oxytoca, Escherichia coli enteropathogenic, Shigella,
Proteus, Salmonella) mopiBHSIHO 3 MMalliEHTaMM 3 iIHTAKTHOIO
MeYiHKO. 3MiHM METareHOMHOTO CTaHy MiKpoOioMy Ku-
I1IeYHMKa OB’ s13aHi 3 Macolo TiJla, CUCTEMHOIO FeMOLIMPKY-
JISII€IO Ta JITTIHUM i ByTJIEBOIHUM METa0O0i3MOM.

IlepcnekTuBu moaaabmmMx AocaimKenb. [IpoBeneHHs
JMOCITIIKEHHST MiKpoOioMy KHUILIOK MPU Pi3HUX (eHOTHMmax
MAZKXTI.

KondurikT inTepeciB. ABTOpH 3as1BJISIIOTD PO BiJICYTHICTb
KOH(IIIKTY iHTepeciB Ta BlIacHOI (DiHaHCOBOI 3alliKaBIeHO-
CTi TIpY TiITOTOBIII JAHOI CTATTi.

Indopmania npo BHecOK KoxkHoro asropa. Koma-
puys O.H. — KOHLeMLisl, HAUCAHHS TeKcTy, Pad-
yenko O.M. — nu3ailH DOCHiIXEHHS, pedaryBaHHI;
Mockea X.A. — 30upaHHs IEPBUHHOTO Martepiaiy; bopo-
eeyb M.O. — Habip maTepialy, CTaTUCTMYHA 00poOKa.
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Changes in gut microbiota in patients
with metabolic-associated fatty liver disease

Abstract. Background. Modern science considers changes in the gut
microbiota as a pathogenetic factor in the development of many di-
seases, including metabolic-associated fatty liver disease (MAFLD)
and liver steatosis. Although dysbiosis is present at every stage of
fatty liver disease, typical signs have not been identified separately
for MAFLD that determines the relevance and expediency of our
research. This investigation purposed to evaluate the state of the
gut microbiota in patients with MAFLD. Materials and methods.
In total, 19 patients were observed. Among them, 14 had metabolic
syndrome and MAFLD and 5 were without metabolic syndrome
with intact liver. These two groups differed significantly only in body
mass index, had similar gender-age distribution, blood pressure,
parameters of lipid and carbohydrate metabolism. Metagenomic
analysis of the intestinal microbiome was performed by polymerase
chain reaction in a certified laboratory in addition to standard cli-
nical and laboratory examinations. Patients were treated and exa-
mined according to regulatory documents and the Declaration of
Helsinki. Digital results were processed statistically, the level of
significance was p < 0.05. Results. In patients with MAFLD, the
changes in the gut microbiota began already at the stage of steato-

sis. They manifested by an increase in the total bacterial mass by
a third, a lower number of obligate strains (Lactobacillus, Bifido-
bacterium, Bacteroides thetaiotaomicron, Akkermansia muciniphila)
and an increased content of opportunistic pathogens (Clostridium
perfringens, Klebsiella pneumoniae, Klebsiella oxytoca, enteropatho-
genic Escherichia coli, Shigella, Proteus, Salmonella) in contrast to
patients with an intact liver. The bulk of bacterial DNA were DNA
of Bacteroidetes (50.66 % compared to intact liver; A = +8.29 %)
and Firmicutes (31.97 £ 3.19 %; A = —10.87 %) and Actinobacteria
DNA (A = +40.41 %) made up 7.47 £ 2.69 %. Changes in the
metagenomic status of the gut microbiota are associated with body
weight, systemic blood circulation, lipid and carbohydrate metabo-
lism. Conclusions. Alterations in the gut microbiota with an increase
in total bacterial mass, a lower number of obligate and increased
amount of opportunistic strains already at the stage of steatosis have
been shown to correlate with the development and progression of
fatty liver disease due to metabolic effects.

Keywords: metabolic-associated fatty liver disease; dysbiosis;
metagenomic status of the intestinal microbiota; obligate strains;
opportunistic strains
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The relationships between variables
of glycated hemoglobin and diabetes distress
in patients with type 1
and type 2 diabetes mellitus

Abstract. Background. Diabetes distress is among potential barriers for people with diabetes mellitus (DM) to
reach glycemic goals. Accumulating evidence suggests diabetes distress may be linked to individuals’ emotion
regulation capacities. The purpose of this study was to explicate the relationships between variables of glyca-
ted hemoglobin (HbA1c), diabetes distress, emotion regulation, and self-care variables through the analysis of
cross-sectional data from individuals with type 1 and type 2 DM. Materials and methods. We used structural
equation modeling to assess the cross-sectional relationships between variables of HbA1c, diabetes distress,
emotion regulation, and self-care variables through the analysis of cross-sectional data from 132 individuals
with type 1 and type 2 DM. After giving informed consent for their data to be used for research purposes without
identifying them, study participants were examined by clinical psychologists with a structured clinical assessment
and a series of other assessments relevant to DM. Results. While participants with type 2 DM differed from those
with type 1 DM in terms of age, duration of DM, insulin dependence, and self-care, no significant differences
were observed between the groups in sex, HbA1c levels, diabetes distress, emotion regulation-experience, or
emotion regulation-skill scores. Study examined two potential explanatory models with one of them showing
a more comprehensive view of the data revealing a total effect of poor emotional regulation on HbATc levels.
Diabetes distress in adults is linked to increased negative emotionality (emotion regulation-experience) and re-
duced skill at emotional regulation (emotion regulation-skill), both of which are associated with elevated HbA1c
levels, and these relationships are stronger than those in diabetes self-care. Conclusions. This study suggests
that in people with DM, elevated HbA1c levels and diabetes distress are linked to poor emotion regulation. These
data emphasize that targeting difficulties in emotion regulation may hold promise for maximizing improvement
in diabetes distress and HbA1c in individuals with DM.

Keywords: diabetes distress; glycated hemoglobin; emotional regulation; diabetes self-care

Introduction

Diabetes mellitus (DM) affects over 1.3 million Ukrai-
nians and is currently one of the leading cause of death [1].
The Russian invasion of Ukraine on February 24, 2022, has
displaced more than a quarter of the population. Assessing
disease burdens among displaced people is instrumental in
informing global public health and humanitarian aid efforts.
Among displaced Ukrainians authors estimated that more
than at least 615,000 have DM [2].

Despite advances in medication and device technology,
less than 50 % of people with DM achieve a glycemic target
of glycated hemoglobin (HbAlc) < 7.0 % [3].

One potential barrier to glycemic management is diabetes
distress, the emotional distress associated with living with
DM. The term diabetes distress first entered the psychosocial
research vernacular in 1995, and refers to the negative emo-
tional or affective experience resulting from the challenge
of living with the demands of diabetes [4]. Diabetes distress
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is common, with nearly 42 % reporting elevated diabetes
distress scores, is inversely related with both quality of life
and DM self-care behaviors and manifests an independent
association with HbAlc, over time [5, 6].

Options for treating diabetes distress have traditionally
included diabetes education and psychological interventions
based on cognitive behavioral therapy, typically targeting de-
pressive symptoms [7] even though diabetes distress is only
modestly associated with depression scores [8]. These ap-
proaches have resulted in only modest effects on HbAlc levels.

Emotional regulation consists of the experience, proces-
sing, understanding, and coping with emotion [9]. Problems
in emotion regulation are manifest by feeling too much (or
too little) emotion in response to daily life events, and/or
in the reactivity/lability of emotion referred to as emotion
regulation-experience. Difficulty in identifying, evaluating,
and controlling the expression of emotion in an appropriate
manner is referred to as skill in emotion management. Emo-
tion regulation-experience and emotion regulation-skill are
inversely related, and the presence of poor emotion regula-
tion-skill increases as emotion regulation-experience since
the sub-optimal degree of emotion regulation-skill cannot
“reign in” the experience of negative emotion [10].

A relationship between emotion regulation and glyce-
mic management is supported by studies on the impact of
emotional states, and chronic stress on circulating glucose
levels [11]. Recent studies in individuals with type 1 DM
and type 2 DM report significant correlations with measures
of negative emotional experience and skill at modulating
negative emotion [12].

In a larger sample, E.F. Coccaro et al. have shown that
poor emotion regulation is strongly associated with diabetes
distress [13]. An explicit focus on emotion regulation skills
may improve outcomes for diabetes distress interventions.

To date only the TI-REDEEM study in individuals with
type 1 DM included a psychological intervention involving
an explicit focus on emotion management [14]. While it
yielded a large reduction in diabetes distress (d = 1.06) it was
only associated with a small relationship between change in
diabetes distress and HbAlc (r=0.14, p=0.01).

The purpose of this study was to explicate the relationships
between variables of HbAlc, diabetes distress, emotion regula-
tion, and self-care variables through the analysis of cross-sec-
tional data from individuals with type 1 and type 2 DM.

Materials and methods

One hundred and thirty-two participants were recruited
from individuals with type 1 and type 2 DM receiving care at
the Ukrainian Scientific and Practical Centre for Endocrine
Surgery, Transplantation of Endocrine Organs and Tissues
of the Ministry of Health of Ukraine between September
2022 and June 2023. After giving informed consent agreeing
that their data would be used for research purposes without
identifying them, study participants were evaluated by clini-
cal psychologists with a structured clinical assessment and
a series of other assessments relevant to DM. The study was
approved by the Ukrainian Scientific and Practical Centre for
Endocrine Surgery, Transplantation of Endocrine Organs and
Tissues of the Ministry of Health of Ukraine Review Board.

Three items from the Diabetes Distress Scale [15] and
three from the Problem Areas in Diabetes Scale [16] and
were used to screen for diabetes distress. This screen demon-
strated very good internal consistency (o = 0.89) and correla-
ted significantly with a quality of life measure (r = —0.41,
p <0.001) as does the full Diabetes Distress Scale.

Both studies included a questionnaire related to diabetes
self-care which was assessed with the Self-Care Invento-
ry-Revised (SCI-R) [17]. The SCI-R is a 15-item question-
naire, scored on a 0—4 Likert scale (ranging from “never”
to “always”), assessing diabetes self-care in the past one to
two months.

Four questionnaires related to negative emotionality
and skill at regulating negative emotion were used in this
study. Negative emotionality was assessed with the six-item
Negative Emotional Intensity, scale of the Affect Intensity
Measure (AIM) [18] and the eight-item Anxiety-Depression
Lability scale form the Affect Lability Scales (ALS) [19].

Study involved a descriptive analysis, and a comparison
of two hypothesized models. For the descriptive analysis,
a negative emotion regulation-experience variable was crea-

Table 1. Characteristics of study participants with type 1 and 2 DM

Variables P57 ikt "h260 | ve. type1DM)
Demographic variables
Age, years 49.3+18.3 59.1 +11.2 32.8+9.7 <0.001
Sex, % female 69.7 66.7 73.3 0.480
Diabetes-related variables
HbA1c, % 7817 7617 82x1.6 0.537
DM duration, years 11.2+438 145+6.3 7.3x2.4 <0.01
Insulin therapy, % 12.9 23.6 100.0 <0.001
Diabetes Distress Scale 6.6 +5.9 6.7 +5.4 6.3+4.2 0.514
Diabetes Self-Care (SCI-R) 49.8 + 9.1 48.2+8.3 51.9+8.7 <0.001
Emotion regulation variables
Global negative emotionality 324 +£8.3 32.6 +84 32.4+95 0.410
Global emotional skills 46.2 + 8.4 457 + 8.2 46.7 + 8.6 0.565
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Table 2. Zero-order correlations for poor emotion regulation, Diabetes Distress Scale,
diabetes self-care, and HbA1c

Parameters

Poor emotion regulation

Diabetes Distress Scale Diabetes self-care

Diabetes Distress Scale 0.42 (p<0.01)

Diabetes self-care —-0.17 (p = 0.04)

~0.14 (p = 0.06)

HbA1c 0.04 (p = 0.639)

0.33 (p<0.01) -0.23 (p<0.01)

ted by taking the mean of Z-scores for AIM Negative Emo-
tional Intensity and ALS Anxiety/Depression Lability. An
emotion regulation-skill variable was created by taking the
mean of Z-scores of TMM Clarity of Emotion and TMM
Repair of Emotion. Statistical analysis of these data involved
chi-square, t-test, ANOVA, all at a two-tailed alpha level
of 0.05. All continuous variables were standardized to have
mean 0 and variance 1 to allow regression coefficients to be
interpreted as estimates of partial correlation. Analogous to
frequentist significance testing at the 0.05 level, associations
were noted as significant if the posterior probability that the
coefficient was greater than 0 was less than 0.025 (nega-
tive association) or greater than 0.975 (positive association).
Posterior distributions were summarized using the posterior
mean, 95% confidence interval, and the posterior probability
the effect is greater than 0.

Results

One hundred and thirty-two adults took part in this study.
The sample was split between those with type 2 (n = 72)
and type 1 (n = 60) DM and their characteristics are lis-
ted in Table 1. While participants with type 2 DM differed
from those with type 1 DM, in age, years with DM, insulin
dependence, and self-care, no significant differences were
observed between the groups in sex, HbAlc levels, or in dia-
betes distress, emotion regulation-experience, or emotion
regulation-skill scores.

Zero-order correlations suggested highly significant, me-
dium-sized, relationships between poor emotional regulation
and diabetes distress and HbAlc, and between self-care and
HbAlc levels (Table 2).

Discussion

A linear model from poor emotional regulation to eleva-
ted diabetes distress, to reduced self-care, to elevated HbAlc
levels is a viable model for the relationship between these
variables and HbAlc. Our results are replicative of the same
model tested with TI-REDEEM study data which reported
coefficients of 0.36 from “poor emotion management” to dia-
betes distress, 0.19 from diabetes distress to “skipped insulin
boluses”, and of 0.23 from “skipped boluses” to HbAlc [14].

These findings are consistent with previously reported
relationships between HbA1c and measures reflective of skill
at emotion regulation in adults with type 2 and type 1 DM
[11, 13] as well as results from another small study reporting
improvements in emotion regulation-skill scores [20] with
reductions in HbAlc levels in adults with type 2 DM using
a group emotional regulation skill behavioral therapy-based
intervention [20].

In addition to what improved emotion regulation skill
might do in reducing glucose levels, enhancement of emo-

tion regulation skill may also lead to a more healthy psycho-
logical state enabling adults with type 2 DM to better use
positive coping strategies to improve glycemic management.

A limitation of our study is that it is a cross-sectional
study and inferences from the model-fitting analyses and
need to be confirmed in a longitudinal study.

Conclusions

Diabetes distress in adults is linked with heightened ne-
gative emotionality (emotion regulation-experience) and re-
duced skill at emotional regulation (emotion regulation-skill)
in adults, both of which are related to elevated HbAlc levels
and that these relationships are stronger than that with dia-
betes self-care.

These data suggest that diabetes distress and HbAlc may
be improved, especially, in those with DM and difficulties
with emotionality.
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laHbkiB B.1., KO3BeHKo T.FO.

YKo QiHCEKE HQYKOBO-MOAKTUYHNA LIEHTP EHAOKPUHHOI XipYyril, TOQHCIAQHTALT @HAOKPWHHVX OPraHiB i TkaHH MO3 YkpaiHu,

M. Kuis, YkpaiHa

B3aeMo3B’13K1 MiXK MOKA3ZHUKAMMU FAIKOBAHOIO reMOTAOGiHY TA Aid6eTUYHUM AUCTPECOM
Y XBOPUX HA LLYKPOBUM AiaGeT 1-ro Ta 2-ro Tunis

Pe3iome. Axmyaavnicms. OnHiero 3 TOTEHLIHHUX MEPELIKOL HA
LIJISIXY TOCATHEHHS LIJTbOBOTO PiBHS IIiKeMii IPY IYKPOBOMY i~
abeti (LIJ1) moxe Oytu niabetuunuii quctpec. OTpuMaHi Ha ChO-
TONIHI JaHi CBimYaTh Mpo Te, 1110 OCTaHHiil MoXe OyTH OB’ I3aHUI
3i 3IaTHICTIO JIIOAWHU PETyJIoBaTU emollii. Mema: BCTaHOBUTHU
B3a€EMO3B’SI3KM MiX piBHeM milikoBaHoro reMoryiooiny (HbAlc),
Nia0eTUUHUM IUCTPECOM, PETYJISIIEI0 eMOIIill i MOKa3HUKaMM ca-
MOKOHTpoJIto L1 1111s1xoM aHasi3y nepexpecHux qaHux B ocio i3 LIJT,
1-ro ta 2-ro TuniB. Mamepiaau ma memoou. BUKopricTaHO MOJIEITIO-
BaHHS CTPYKTYPHUX PiBHSIHD JUIsI OLIIHKY ITEPEXPECHUX 3B’ SI3KiB MixK
napameTpamu HbAlc, niaGeTMaHOrO AUCTpECY, PeryJIsiiii eMolliil Ta
MOKa3HMKAMU CAaMOKOHTPOJTIO 32 IOTTIOMOTOI0 aHaIi3y MepeXpecHuX
nanux y 132 oci6 i3 LIJ1 1-ro ta 2-ro tumis. [liciis oTpuMaHHS iH-
(opMOBaHOI 3rony Ha BUKOPUCTAHHSI IXHIX JaHUX VTSI JOCTiTHULIb-
KUX LiJel YIaCHUKU TOCTiIKEeHHs Oyau 00CTeXXeHi KIiHIYHUMU
TMICUXOJIOTaMM 3a JIONIOMOTOI0 CTPYKTYPOBAHOTO KJTiHIYHOTO TECTy-
BaHHSI Ta HU3KY iHILMX TOCIiIKEeHb, OB’ s13aHuX i3 LI/1. Pe3ytsma-
mu. Y 1ol yac sik xBopi Ha LI/] 2-ro Tumy Binpi3HsMCS B allieHTiB

i3 LIJ1 1-Tro Tumy 3a Bikom, TpuBaiictio L1, motpe6oto B iHCYiHO-
Tepartii Ta CaMOKOHTPOJIEM, CYTTEBUX BiIIMiHHOCTE! MixX IpyramMu
He CIocTepirajaocs 3a cTarTio, piBHsaMu HbAlc, miabeTuuHuM au-
CTPECOM, PEeryJIsLi€l0 eMOLIii UM OLiHKOI0 HAaBUYOK PETyTIOBaHHS
€MOLii. YCTaHOBJIEHO 3arajibHUI BIUIMB HE3a10BIIbHOT eMOLIITHOT
perynsii Ha piBHi HbAlc. [liabeTnaHmii [ucTpec y TopoCinx MmoB’si-
3aHUM i3 MiABUILIEHOO HETaTUBHOIO EMOIIIITHICTIO i 3HDKEHUMU Ha-
BUYKaMU PETYJIIOBaHHS eMoliil. HerarnBHa eMOLIHICTb i 3HMXEHi
HaBUYKM eMOLIITHOT peryJisiiiii acoLil00ThCs 3 MiABUILEHUM PiBHEM
HbAIc, i i 38’S13KM € CWJIBHIIIMMM, HiXK TIpU caMOKoHTpoJti LIJI.
Bucnoeru. TTpoBeaeHe n0CTiKEHHS CBITYUTD PO Te, 1110 B JIOACH
i3 LYKpOBMM JiabeToM MifBuIeHuit piBeHb HbAlc i niabeTnuHmii
NIACTpEC OB’ sI3aHi 3 MOraHOoI0 PeTyJIsLlieto emotiit. OTpuMaHi naHi
T IKPECTIOIOTD, 110 YCYHEHHS TPYIHOLLIB Y PETYJISILIT eMOLIi MOXKe
OyTH TEePCIEKTUBHUM 11010 MAaKCUMAaJIbHOTO MOKpaIlleHHsT Aiade-
TUYHOTO nucTpecy Ta piBHsI HbAlc B oci6 i3 LIJI.

KnrouoBi ciioBa: niaGeTnaHmil IUCTpEC; TIIKOBAHMIA TeMOTIIO0IH;
eMOIIilfHa peryJIsiiisi; CAMOKOHTPOJIb IlYKPOBOTO iabeTy
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New insights into histopathological features
of Warthin-like papillary thyroid carcinoma

Abstract. Background. The Warthin-like variant of papillary thyroid carcinoma (WLPTC) is a rare papillary thyroid
carcinoma that is considered to be a subtype of the oncocytic variant. Purpose of the study: to present the diagnostic
and clinical features, the oncological and surgical management of a patient with WLPTC as well as its discussion
with other relevant studies. Materials and methods. We report a case of Warthin-like papillary thyroid carcinoma in
a 31-year-old woman with Hashimoto thyroiditis. Results. The patient was admitted to the hospital with the presence
of a node in the thyroid gland. Thyroid ultrasound showed a 24-mm nodule with oval shape and irregular contours
in the left lobe. A fine-needle aspiration biopsy was performed, and a diagnosis of papillary thyroid carcinoma was
made. The patient underwent thyroidectomy, bilateral modified and central neck dissection, lymphadenectomy.
Histopathological examination suggested a WLPTC coexisting with chronic thyroiditis, metastases to the lymph
nodes 2, 3, 4 on the left and 6 neck compartments. The patient underwent postoperative I'*' ablation therapy.
Conclusions. WLPTC is a recently described variant of papillary thyroid cancer that is frequently associated with
lymphocytic thyroiditis. The correct cytological and histomorphological features are of utmost importance to render
the diagnosis of WLPTC for better management. A surgical and postoperative treatment is identical to that in classic
differentiated thyroid cancer, having a favorable outcome due to a low recurrence rate. A surgical management
should be thyroidectomy and dissection of central neck compartment as well as lateral dissection in cases of suspi-
cions for metastases in the lymph nodes or metastases confirmed preoperatively by a fine-needle aspiration biopsy.
Keywords: Warthin-like variant of papillary thyroid carcinoma; papillary thyroid carcinoma; thyroid gland; rare
thyroid malignancy

Introduction

Papillary thyroid carcinoma (PTC) is the most common
malignant tumor of the thyroid gland [1]. Approximately 15
histological variants of PTC have been described with various
a biological behavior and prognosis [2, 3].

The Warthin-like variant of papillary thyroid carcinoma
(WLPTC) is an uncommon and poorly understood tumor
with approximately 80 cases reported in literature to date
|4, 5], characterized by papillae lined by large oncocytic cells
with cores having dense lymphoplasmacytic infiltrate [1, 6].

WLPTC was described in 1995 by Apel et al., who noticed in
their series of 13 cases morphological resemblance to Warthin’s
tumor of salivary glands origin [7]. The prognosis of WLPTC is
the same or less aggressive than that of classical PTC [§—13].

The purpose of this study was to evaluate a WLPTC in a
31-year-old woman with a history of chronic thyroiditis. We
aimed to present the diagnostic and clinical features as well
as the oncological and surgical management of patient with
WLPTC as well as its discussion with other relevant studies.

Materials and methods

A 31-year-old woman was admitted to department o
surgery with chief complaints of the presence of a pain-
less nodule in the thyroid gland. Hypothyroidism was de-
tected and levothyroxine was prescribed at an initial dose
of 125 pg/day (thyroid stimulating hormone (TSH) level
4.3 ulU/ml) with a gradual increase to 150 pg/day (TSH
level 2.23 plU/ml).
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Ultrasound examination of the neck showed left thyroid
lobe with hypoechoic nodule of 24 mm in greatest diameter,
oval in shape, with irregular contours, vertical orientation
(Thyroid Imaging Reporting and Data System 4). Ultra-
sound also showed features of the chronic thyroiditis such
as heterogeneous echostructure of thyroid parenchyma due
to presence of hydrophilic and fibrous-modified areas. The
volume of the right lobe was 6.2 cm® and the left lobe was
7.3 cm?®. The capsule of the thyroid gland is not thickened.

Results

Fine needle aspiration biopsy (FNAB) showed a 24-mm
left thyroid nodule with evidence of papillary thyroid carci-
noma. A tumor composed of papillae lined by Hurthle cells
having an abundant amount of granular eosinophilic cyto-
plasm and nuclear clearing and grooving with intranuclear
cytoplasmic inclusions. The stalk of papillae showed dense
lymphoplasmacytic infiltrate. Furthermore, the gland was
affected by chronic lymphocytic thyroiditis (Fig. 1).

The patient underwent a total thyroidectomy as well as
bilateral modified and central compartments neck dissection
were performed. Histopathological analysis of the specimen
confirmed the presence of PTC coexisting with chronic thy-
roiditis, as well as metastases to the lymph nodes of 2, 3,
4 on the left neck compartments and to the central neck
compartment. The histopathology revelated a TNM for the
patient as pTIbN1bMO, stage 1.

. > o S
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At follow up of 6 weeks after the surgery, ultrasound
examination of the thyroid bed and lymph nodes of the
neck showed no signs of metastatic changes to the cervical
Ilymph nodes. The level of plasma thyroglobulin was less
than 0.04 ng/mL, thyroglobulin antibody (TgAb) 107 IU/ml
(normal range < 0.4 IU/ml), TSH > 100 mIU/I. Considering
the high risk of the PTC, the patient underwent radioactive
iodine ablation therapy by I'*'.

It is worth to mention, that scintigraphy did not show
areas of pathological accumulation of I'*' neither in thyroid
bed, nor in other body locations. At follow up of one year, the
level of plasma thyroglobulin was less than 0.04 ng/ml, TgAb
< 0.4 IU/ml (normal range < 0.4 ITU/ml), TSH 0.08 mIU/I,
as well as neck ultrasound showed no suspicious lymph
nodes, indicating disease-free status. The study was per-
formed in accordance using methodology that we described
earlier [14—16].

Discussion

In this report we have showed a rare case of WLPTC.
This variant of PTC was presented in 1995 by Apel et al. as
papillary Hurthle cell carcinoma of the thyroid with lym-
phocytic stroma Warthin-like tumor of the thyroid [7]. To
our best knowledge, WLPTC represents a rare variant of
PTC, with approximately eighty cases have been reported
in literature to date [7, 11, 12]. From the historical point of
view, it is important to note that Apel et al. chose the name

: 4 ' 9 : :
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Figure 1. Microphotograph of a 24-mm nodule in the left thyroid lobe with histopathological features of War-
thin-like papillary thyroid carcinoma, H & E, objective 20%: A) a poorly circumscribed tumor mass with multiple
papillary structures on the connective tissue tract; B) lymphocytic infiltration is visible in the peritumoral zone,
indicating chronic lymphocytic thyroiditis; C) illustration of papillary structures lined by Hurtle cells on a pedun-
cle with a dense lymphoplasmacytic infiltrate; D) illustration of papillary carcinoma-specific nuclear features:

intranuclear pseudoinclusions, nuclear enlargement, elongation and overlapping
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Warthin-like tumor due to its histological resemblance to the
Warthin tumor of the salivary gland [7].

The prevalence of WLPTC ranges from 0.2 to 1.9 % of all
PTCs, which may be due to misclassification into oncocytic,
classical or tall cell variants, or share some features of chronic
lymphocytic thyroiditis [17—19]. WLPTC typically represents
a tumor with a fast-growing feature as compared to classic
PTC, and it is manly diagnosed in females. However, patients
diagnosed with WLPTC share similar demographic and clini-
cal characteristics to those affected by PTC [9, 14, 20].

The macroscopic appearance of WLPTC is generally
presented as white greyish, unencapsulated, well circum-
scribed nodule, and confined to the thyroid gland. It may
contain hemorrhagic areas and zones of cystic transforma-
tions. The tumor size varies in range from 1.5 cm (range 0.3
to 5 cm) [21]. To our knowledge, only one paper has reported
a WLPTC larger than 5 cm [5]. The color of the remaining
thyroid parenchyma ranges from tan to red brownish and a
variable number of nodules of different sizes may be present.

The clinical presentation is the same as that for other dif-
ferentiated thyroid tumors: absence of signs and symptoms
when the lesions are single, small, and deep; palpable masses,
glandular swelling, and swallowing and/or phonatory altera-
tions for larger, superficial, and/or multiple lesions, which is in
line with other authors [22]. Signs, symptoms, and alterations
in thyroid function related to thyroiditis or goiter may be also
present. As showed in published series, features of CT imaging
and ultrasound of WLPTC are similar to PTC. FNAB is a gold
standard for early diagnosis of PTC and its variants [20, 23].

It is worth to mention the study showing FNAB features
of WLPTC by Yousef et al., demonstrating the presence of
groups of follicular cells and papillary fragments against a
background of lymphocytes and plasma cells, which infil-
trate the fibrovascular cores. The nuclear features are that of
typical PTC which include enlargement of nucleus, clearing
of chromatin, nuclear inclusions and grooves [23].

Though, FNAB might be a cytological challenge, because
oncocytic cells might be admixed with lymphocytes, sharing
similar characteristics between PTC and chronic lympho-
cytic thyroiditis [18, 24]. WLPTC is commonly accompa-
nied by chronic lymphocytic thyroiditis in up to 80 % of all
WLPTC cases [25]. Jun et al. reported 16 (0.2 %) WLPTC of
8,179 PTCs [18]. Vascular and capsular invasions are rare in
WLPTC, in contrast to our study, showing presence of lym-
phovascular invasion with metastatic lymph nodes.

Differential diagnosis must be conducted with other vari-
ants of PTC with similar histopathology, such as Hurthle
cell carcinoma and tall cell carcinoma. The Hurthle cell
carcinoma usually lacks lymphoplasmacytic infiltrates and
is rarely associated with lymphocytic thyroiditis [26]; the
tall cell carcinoma is characterized by a papillary structure
with elongated oncocytes, more than twice as high as their
width, and tumor aggressiveness with more frequent vascular,
nodular and capsular invasion [26].

In our case the preoperative diagnosis based on FNAB was
PTC (category TBRST 6) and thyroiditis, which is in line with
the current guidelines [23, 27]. The role of immunohistoche-
mistry in differential diagnosis with Hurthle cell and tall cell
carcinomas is limited. We did not apply immunohistochemical
investigation, because of limited laboratory resources which is

common for Ukraine [27]. We hypothesized that the biological
course of WLPTC might be similar to or even have a better
prognosis than classic PTC due to association with benign
thyroid disorder such as chronic lymphocytic thyroiditis as
showed in our previous reports and other published series [27].
Lam et al. described a case of a 74-year-old Chinese woman
diagnosed with a 3.5-cm WLPTC [28]. In this interesting case,
Lam et al. presented a description of refusing any treatment by
the patients at baseline, followed by palliative thyroidectomy
after health worsened, and lethal outcome 15 months after the
surgery. This case seems to have involved the natural evolution
of thyroid carcinoma from well-differentiated to poorly diffe-
rentiated entity with areas of WLPTC that remained untreated
for a long time, rather than a typical WLPTC.

The most reliable explanation for the excellent prognosis,
low rates of nodal involvement and a low recurrence rate in
WLPTC is the presence of lymphatic tissue within the tumor,
which seems to contrast and restrain neoplastic progression
and dedifferentiation as suggested in published reports [28, 29].

The therapeutic plan for patients with WLPTC must be
assessed after surgery. As the biological course of WLPTC
is comparable to that of PTC, postoperative management
should also be similar. Both ultrasound and ultrasound gui-
ded FNAB are excellent for the early diagnosis of primary
tumor as well as for assessing cervical lymph nodes involve-
ment, showed in this report, and in further planning of an ap-
propriate management. The appropriate management for the
WLPTC with lymph node metastases is thyroidectomy and
dissection of neck compartments, followed by radioiodine
ablation, suppressive TSH therapy and clinical surveillance
every 6 months, which is in line with guidelines and our ex-
perience [27, 30, 31].

Conclusions

Warthin-like papillary thyroid carcinoma is a rare variant
of PTC, which is frequently accompanied by chronic lym-
phocytic thyroiditis. Histopathologically, WLPTC resembles
Warthin tumors of the salivary glands, with T and B lympho-
cytes infiltrating the stalks of papillae lined with oncocytic
cells. A careful preoperative investigation should include ul-
trasound investigation of neck compartments to detect early
signs of metastases to locoregional lymph nodes. A surgical
management should be thyroidectomy and dissection of cen-
tral neck compartment as well as lateral dissection in cases
of suspicions for metastases lymph nodes or preoperatively
confirmed metastases by FNAB.
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HoBe ySBA€HHS NPO riCTONATOAOriYHi OCOOGAUBOCTI
Warthin-noAi6HOT NANiASPHOT KAPLUHOMM LLIUTOMNOAIGHOT 30A03U

Peswome. Axkmyaavnicmo. Warthin-ronioHa marmiasipHa Kapiu-
Homa mutononioHoi 3amo3u (WLPTC) e pinkicHum BapiaHTOM
ManiJsipHOTO paKy HIUTOMOAIOHOT 371031, 110 BBAXKAETHCS MiATU-
IOM OHKOLIUTapHOTO BapiaHTa. Mema 0ocaidxcenns: IpeiCTaBUTH
NiarHOCTUYHI Ta KJIiHiYHiI 0COOJMUBOCTI, OHKOJIOTIUHE Ta Xipyp-
riyHe JikyBaHHs mauieHTiB i3 WLPTC, a Takox ix 06roBopeHHsI
MOPiBHSIHO 3 iHIIUMU JOCTiiXeHHIMU. Mamepiaau ma memodu.
VY wiit po6oti npoaHanizoBaHo Bunanok WLPTC, noeaHaHoi 3
TUPEOITUTOM XalIUMOTO, B 31-piuHo1 XiHKU. Pe3yabmamu. [1a-
LiEHTKY TOCIITali3yBaJIk 3 IPUBO/Y By3J1a IIMTONOMIOHOI 3aJ1031.
[1pu ynbsTpa3ByKoOBOMY JOCIIIKEHHI B JIiBiif 4aCTLi IIUTOIOMI0-
HOI 3aJI03U BUSIBJIEHO YTBOPEHHS OBaJibHOI (POpMU pO3MipoM
24 MM 3 HeNnpaBWJIbHUMU KOHTYpaMu. BUKOHAHO TOHKOTOJKO-
BY acmipaliifHy NyHKIiiHY 0iOTICilo IbOTO By3Jia i BCTAHOBJIE-
HO [IiarHO3 MamiJsIpHOIro paKy IIMTOMOAIOHOI 3a7103u. XBOpiit
MPOBEAEHO TUPEOIAEKTOMII0, TBOCTOPOHHIO MOAU(DiKOBaHY Ta
LIEHTpaJIbHY AMCeKUilo Ui, TiMmbaneHekromito. [Tpu natoricro-
JIoTiyHOMY mociimkeHHi BusBieHo WLPTC Ha T XxpoHiYHOTO

TUPEOIIUTY 3 MeTacta3aMu B JiMdbaruyHi By3nu 2, 3, 4 niBopyu
i 6 KojekTopiB wwui. [amieHTHi TpoBeaeHO MicasOnepaliiiHy
abursiiiro togom-131. Bucnoexu. WLPTC € HelllogaBHO ONMCAaHUM
BapiaHTOM ManiIIpHOi KApUMHOMM IIIUTOIOAIOHOI 3aJ103U, SIKUI
4acTO aCOLIIOETHCS 3 JiMboUUTaPHUM TUpeoinuToM. [1paBuibHi
LIMTOJIOTIYHI Ta TicTOMOP(OJIOTiUHI 03HAKY € HAA3BUUYAIHO BaX-
JIMBUMU IIpU BcTaHOBIeHHI aiarHo3y WLPTC njis kpalioro Jiky-
BaHHs1. XipypriuHe Ta micjisionepaliiiiHe JiKyBaHHSI i1IeHTUYHO Ta-
KOMY TP KJIaCUIHOMY TU(epeHIiHOBaHOMY paKy IIUTOTOMIOHOT
3aJI031, Ma€ CIIPUSITIMBUI Pe3yJIbTaT 3aBASIKA HU3bKIil 4acTOTi
peunauBiB. XipypriuyHe JiKyBaHHSI IOBUHHO BKJIIOYaTH TUPEO-
iIeKTOMilO Ta AUCEKIIil0 LIEHTPaJbHOI0 BilAiIy IIMi, a TAKOX
JlaTepajbHy QUCEKIIiI0 Y BUITaaKaX IMig03py Ha MEeTacTa3u B JIiM-
daTyHMX By3/1ax ab0 JoOMepaliifHO MiATBepIKEHNX METaCTa3iB.
KimouoBi cyioBa: Warthin-nogioHuii BapianT namniisspHoi KapLu-
HOMM LIUTOMNOAIOHOI 3aJ1031; ManiJisipHa KapLUMHOMA LIUTONOAi0-
HOI 3aJ1031; IIUTOIOAIOHA 3aJ103a; pilKiCHA 3JI0sIKiCHA ITyXJIMHA
LIATOITOIOHO]T 3271031
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NaTtoreHes AiI06eTUYHOro MAKYASPHOIro HAGPSKY:
POAb FAIOABHOIO KOMMOHEHTA
(OrAgA AiTepatypu T BAOCHI ACHI)

Pe3tome. B ormagi HaBegeHo cyyacHi gaHi LLofo natoreHesy giabeTudHOro MakynspHoro Habpsiky. Ha ceorogHi
HOBE PO3YMIHHS1 NaToqisionorii fiabeTUYHMX ypaKeHb CITKIBKM OKa BK/TH0YAE CTPYKTYPHY ANCEHYHKLIIO HEVpOoCyanH-
HOI oguHWLI CITKIBKM OKa. HevpocyanHHa ogmnHuLs BKKYae acTpounTu vi Knitnay Mionnepa, 3abesnedye ¢iany-
HWVi | GIOXIMIYHMV 3B’SI30K MIDK HEVPOHaMMU, ITTIE0, CYANHHOIO MEPEXErD in Situ, € MeXero po3L4iny MK HeripoHamu
i CYAMHHOK CUCTEMOIO | KITHOHOBVM PEryiIiTOPOM HENPOHHOro MetaborniaMmy. TicHa B3aEMO3anexHICTb I7liasbHux
KIITWH, NepUYnTIB | HeMPOHIB cripusie hopMyBaHHIO 6ap’epa MiX KPOB't0 | CITKIBKOIO, IKUVI KOHTPOJIKOE MOTIK PIaMHU
i reMoTpaHcMiCUBHUX METabOJIITIB y riasibHy napeHxiMy TKaHuHW oka. [iasibHi KOMIMTOHEHTU HeVpoCyAMHHOI oau-
HULi CIIPUSIIOT BUXKMBAHHIO HEVPOHAIIbHUX raHrlio3HUX KIIITUH | ghoTopeLienTopis, crabinidauii CTPYKTYpu CITKIBKM
i Mogynauii 3ananbHux 1a iMyHHUX peakuiv. loka3aHo, L0 MIKKIITUHHI B3aeMOZIi MK KPOBOHOCHUMM cyanHamm
i HevipoHamu BIgirparoTe KPUTUYHY POsib Yy (hOPpMyBaHHI reMaTopeTuHabHoOro éap’epa, (hyHKLisi AKOro MoAysto-
€TbCS1 CTAHOM PETUHANIbHUX eHAoTeniarnbHNX KoMyHikauiv. [pu UykpoBomy giabeTi remMaTtopeTuHaibHui 6ap’ep
PO3LUEnIETLCS BXE HA PaHHIV cTagii giabeTnyHoi peTuHonarii, 3MIHIoYY CTPYKTYPY | OyHKUIO 6ibLLIOCTI TUMIB
KNITWH Y CITKIBLI, NpoTe MOMEKY/ISPHI MeXaHi3Mu Lboro natosioriYyHoro rnpouyecy npu LyKpoBoMy LiabeTi BUBHEHI
HefocTaTHbO | MOTPebyroTh MOLLYKY HOBUX TepaneBTUYHUX CTpaTerivi, 30kpema 3a y4acTi knactepuHy. BkasaHo
Ha 3HayyLyicTb ANCYHKLI HEVPOCYANHHOI OQnHULI CITKIBKM OKa B PO3BUTKY yCKaAHEHb LyKpOBOro giabery.
ligBuLyeHa yBara HagacTbCs MiKpornianbHivi aktnsawii, AMCYHKUIT krituH Mronnepa, ypaxeHHo rematopetu-
HasibHOro 6ap’epa rnpv LyKpoBOMY LIabETi, a TakoX Porii KNnactepuHy v chpakTasikiHy B 6ap epHivi UUTOMPOTEKLii.
Knro4oBi cnoBa: giabetndHuii MakynspHWi Habpsik; naToreHe3; ornss

Ha cboroaHi HoBe po3yMiHHs nmarodisiosorii niade-
TUYHMX YpaKeHb CITKiBKM OKa BKJIIOYAE CTPYKTYPHY JMC-
dynkuio HeitpocynuuHoi oguHuili (HCO) ciTkiBku oka.
HCO Bkiouae actporutu i KiiituHu Miosiepa, 3a0e3neuye
GbiznuHuUii i GioXiMiYHMIT 3B’SI30K MiX HEpOHaMU, TJi€l0,
CYIMHHOIO MEPEXEIO in Situ, € MEXEI0 PO3MLTy MiX HEMpo-
HaMH i CyTMHHOIO CUCTEMOIO i KITIOUOBUM PETYJISITOPOM
HelipoHHOrO MeTaboutizmy [1]. TicHa B3aeMo3asieXXHICTh
MTaJTbHUX KJIITUH, TIEPULIATIB i HEUPOHIB CIIpusie (popmy-
BaHHIO 0ap’epa MiX KpOB’10 i CITKiBKOIO, SIKMiI KOHTPOJIIOE
MOTIK PiMHY i FeMOTPAHCMiICUBHUX METAOOJIITIB y IJliaabHy
MmapeHxiMy TKaHuHHU oka |2, 3]. [nianbHi KomnoHnenTu HCO

CIIPUSIIOTh BUXKMBAaHHIO HEHPOHATBHUX TAHIJIIO3HUX KJIITUH
i oTopenenTopiB, cTabiTi3allil CTPYKTYPH CiTKiBKY i MOIY-
JISIT 3aMmaibHUX Ta IMyHHUMX peakiiiii [4].

IMokazaHo, 1110 MiXXKJIITUHHI B3a€EMO/Ii1 Mixk KPOBOHOC-
HUMU CYIMHAMU i HeipOHAMU BilirpaloTh KPUTUIHY POJTh
y (hopmyBaHHi rematopeTrHaibHoro 6ap’epa (I'PB) [5, 6],
(byHKIIiST TKOTO MOMYJTIOETHCSI CTAHOM PETUHAJIBHUX €HJI0-
TeliabHUX KOMYHiKalii [6—8]. I1pu 1ykpoBoMy miaGeTi
(LIJ1) reMmaTopeTHHAIBLHUI Oap’€p PO3IIETUIIOETHCS BXKe Ha
paHHil cTamii niabetnunoi peruHomnarii (I PIT), 3miHO104M
CTPYKTYPY i (DyHKIIil0 OUIBIIOCTI TUMIB KJIITUH Y CiTKiBIIi
[9, 10], mpoTe MOJEKYISIpHI MeXaHi3MM LILOTO TTATOJIOTiY-
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HOTO TIPOIIECY BUBYEHI HEIOCTATHBO i MOTPEOYIOTh MOIIYKY
HOBHUX TeparneBTUYHUX cTpaTeriil [11], 30kpemMa 3a yyacTi
KJIaCTepUHY.

KnacrepuH, TakoxX BimoMuil SIK TUIa3MOBUI aroJIino-
npoteid J (ApolJ Protein) [12], ekcripecyeThCsl HA BUCOKOMY
PiBHI Ha KJIITUHHII TOBEPXHi, 1110 € MEXEIO /17151 Oi0JOTIYHUX
PiAViH, B PITMHHO-TKAHUHHOMY MTPOCTOPI 1 MOXe BifirpaBa-
T TIOTEHLIHY poJib y 6ap’epHiit nuTonporekuii [13—16].
Lle BKa3ye Ha Te, 1110 KJIACTEPUH MOXe OYTU TTOB’sI3aHUI
3 TMOUIKOJXXEHHSIM HEpPBOBOTO KOMIOHEHTa CiTKiBKH,
crpnuanHeHoro miadetom [17—20]. Tak, Kim et al. (2010)
MPOJAEMOHCTPYBAJIU, 1110 KJIACTEPUH e(PEKTUBHO MPUTHIUYE
iHAYKOBaHY (PaKTOPOM POCTY CYOAUHHY TillepIIPOHUKHICTD
Y PETUHAJIBHUX €HAOTETIAIbHUX KIITUHAX JIIOIUHU 1 CyU-
HaXx CITKiBKM B MUIIIe# 3 miadbeToM. SIKIIo ciTKiBKa mepedy-
BAa€ B CTaHi illIeMil, TO MiABUILIEHHS PiBHS KJIACTEPUHY MOXKE
3aXMCTUTH €HIOTEeiadbHi KJIITUHU CiTKiBKM Bill alloITO3Y,
1110 BUHUKAE Tl BIULIMBOM CTpecoBoi imemii. [TokazaHo,
1110 KJIAaCTepUH 3axuilae CiTkiBky i I'Pb muli 3 giabetoM,
BUKJIIMKAHUM CTPENTO30LMHOM, Bill TiMepIpOHUKHOCTI
i1 mpocouyBaHHs [21].

Hamu 3po6sieHo MpUmyiieHHs, 10 LUTOMPOTEeKTOPHA
POJIb KJIACTEPUHY HE MOIIMPIOETHCS Ha TSKKUIA 1iaOe TUUHMIA
MakyJasapHuil Haopsak (AMH) 3i 3HaUHUM YIIKOIKEHHSIM
I'PB, xonu MmicueBe Kepeso KiacTepuHy de facto He KOM-
MEHCYE CTYIiHb ypaKeHH: CiTKiBKU [22]. OTpuMaHi HaMU1
JaHi BKa3ylOTh Ha Te, 110 caMe ITiABUIIEHHS KOHIIEHTpaLlii
KJIaCTEpUHY B IJIa3Mi KpOBi MOHA BUSHAYEHUI Y TOCTiIKEH-
Hi onTUMabHUI TTopir y 77,0 MKr/MJI Moxke OyTH iHIMKa-
TOPOM aKTUMBHOTO 3aMaJIbHOTO TPOLIECY, HAOPSIKY CITKiBKMU
i ymkomxkeHHs: I'Pb [23], a 3acTocyBaHHS mepopaibHUX
1ykposHKyBajibHUX ripernaparis ([TL31T) y xBopux Ha LIJT
2-ro tuny i JIMH BiporigHo minBullye BMICT KJIaCTepUHY
CHPOBATKM KPOBi OPiBHSIHO 3 iHCYJIiHOTEpaIti€o [24].

bBinbuicTh HEMPOHIB CITKIBKM U TJIiaJbHUX KJIITUH
3MiHIOIOTbCSI OJTHOYACHO 3 PO3BUTKOM MiKPOCYAUHHUX
ypaxXeHb, i TOCTYIIOBO 3 PO3BUTKOM PETMHOIATII Li 3Mi-
HU IpOrpecyoTh. [esKi KII04oBi yCKIaIHEeHHS, OB’ s13aHi
3 BuHUKHeHHsIM JIMH y HepBoBiil ckiamoBiil CiTKiBKH,
BKJIIOYAIOTh aKTUBAILi10 KJIITUH MiKpOLJIii (Tak 3BaHa MiKpo-
ITiaJibHa aKTUBALIiS), SIKi 3aXUIMAIOTh BHYTPIIIHIO CiTKiBKY
BiJl 3amajJbHOrO MOILIKOKEHHS, TJ1i0o3 KIiTuH Miojepa,
IUC(QYHKIIIIO Ta arloNTO3 HeIPOHiB, MEPEBaKHO raHIIi03-
HUX KJIITWH, i HEpOHiB BHYTPIITHLOTO siiepHOTO mapy |10,
25—27]. 1li 3MiHu BKJIIOYAIOTh TAKOX OioXiMiuHi gedeKTu,
TaKi SIK TTOPYIIEHHSI KOHTPOJIIO METaboJ1i3My TiyTaMarty (0c-
HOBHUII HeiipoMeiaTop) [28], a TaKOX BTpaTy CUHAITUYHOT
aKTUBHOCTI i geHaputis [29, 30].

[tianbHi KIiTUHU MIosuiepa peryaoTh TPaHCHOPT io-
HiB i BoOu 11 MiATPUMKU TOMEOCTa3y M03aKJIiTUHHOI'O
cepeloBUIIA CITKIBKM, BUKOHYIOTH (DYHKIIi10 3HEBOTHEHHSI
(merigparaliii) BHyTPilllHbOI TKAHUHU CiTKiBKH ILISIXOM
nepeaayvi TpaHCLETIOJISIPHOT BOAM 3 iIHTEPCTUIliaIbHOI TKa-
HUHU CITKiBKM 4epe3 TiJIO KIIITUH Y CyAUHHY cucTeMy. loHn
K* migxorumoroTbes KiniTuHaMu Mrosuiepa i BULISTIOTBCS
B 3aIlIOBHEHY PiIMHOIO OiJSTHKY 3a MeXaMUu HeHpOHHO-
ro KOMIIOHEHTa CiTKiBKU 4epe3 KanieBi KaHanu (Kir4.1).
OcmoTtuuHo crioydeHa 3 K™ Boma Teue B KpoB uepe3 BOJIHi
KaHajau akBanopuHu-4 (aquaporin-4 — AQP4) kiiTuHHOI
oboJyioHkH [25, 31].

OpnHak y BiINOBiIb Ha IpO3amajbHi BIUIMBU KIITUHU
MioJiiepa 3a3HaloTh IJ1i03Y i CTalOTh HE3MaTHUMU KOHTPO-
JIFOBAaTH OCMOTHYHY Tiepenady Boau |32, 33]. Y ciTkiBLi oka
nauieHTiB i3 LI piBeHb peryisiii kiaitTnHamu Mrosuiepa
ekcrnpecii kaHaniB kajito (Kird.1) 3MeHIIyeTbCs, TTOPYIIYIO-
YW BUBIJIbHEHHS i0HIB KaJlito y KpoB. OgHak Ki1iTuHu MroJi-
Jiepa IpoJOBXKYIOTh 3a0MpaTH i0HU KaJjlilo yepe3 KaHalu
Kir2.1. OrpuMaHa 0OCMOTHYHA Pi3HUI CIIPUSIE TIPUTOKY
BOM, 1110 TIPU3BOAUTH 10 HAOPSIKY KJIiTUH Mromiepa [25,
31]. 3ynuHKa nepenadyi ioHiB i B MPU3BOAUTH 10 3MEH-
IIEHHS KJIIPEHCY PiIMHU 3 BHYTPIllTHbOI TKAHWHMU CiTKiBKU
i CIIpMsie pO3BUTKY HaOpsKy [25].

EdexTu 3amaneHHss HepBOBUX KOMIIOHEHTIB CITKiBKM
MOXYTb OYTH BUsIBJIeHI Ha paHHix ctamisx APIT i AMH
[4, 31, 32, 34]. KitouoBuMu 3MiHaMu, SIK OyJIO cCKa3aHO
BUIIIE, € MIKpOTIJliaJibHAa aKTUBaLisl i AUCHYHKILST KIITUH
Mionnepa. i edpextn, 30Kkpema, IpU3BOASITH 10 MOPY-
LIEHHS MeTaboJ1i3My TJIyTaMaTy B IJIii, 3MiH KOHTaKTiB MixX
IJI€I0 i CyIMHAMM, a TaKOXK 10 CMEPTi HePOHiB i TaHIJIiiB
[31, 34].

[Ipu TpaBMyBaHHi, 6araTh0X 3aXBOPIOBAHHSIX i CTapiH-
Hi aKTUBOBaHAa MIKPOTJIisS MOXe MIrpyBaTH uyepe3 pPeTH-
HaJIBHY TUTACTUHY B CyOpeTUHAIbHUI ITpocTip [35, 36]. Lle
MPU3BOAUTH 10 HAKOMIMYEHHSI CyOpeTUHAIBHOI MiKPOTJIii,
110 € 0COOJIMBOIO TIPUUMHOIO 3aHETTOKOEHHS B 11ili 30Hi,
OCKIJIbKM aKTMBOBaHa MiKpOIJIisl MOXe BUAUISTU 3aIlalbHi
daxTopu, HEOOXimHI IS aKTUBAIlil JeMKOCTa3y, a TAKOX
MOX€ YAHUTHU UMTOTOKCUYHI BIJIUBU, TUM CAMUM 301J1b-
LIYIOYM MTPOHUKHICTh CynUH. HakonuyeHHs1 akTUBOBa-
HOI MiKporJii B CyOpeTUHaJIbHOMY MPOCTOPi Ta CUHTE3
HEl0 3aMajibHUX YMHHUKIB MPU3BOJSTH 10 MPOrpPeCyBaHHS
JAMH. Tak, B ouax npu JIMH xinbKicTh Mikpormii 30ijib-
IIIYEThCS, aKTUBYIOTHCS 3amajbHi MeIiaTOpU, SIKi MOXYThb
BUSIBJIITHUCS TI0 BCili CiTKiBIIi, BKJIIOYHO 3 CYOpPeTMHAIBHUM
rpoctopoM [35]. [pouidepyroya MiKpOTJIisi MOIIMPIOETHCS
0 BCill MiJISIHIII CiTKiBKU i CyOpPEeTHMHAIBHOTO IPOCTO-
py [37]. 3arnGenb raHIio3HUX KJIITUH i aKCOHAJIbHA aTpO-
¢is1 € o3HaKaMU AUCYHKIIIT HEBpaJIbHUX KOMIIOHEHTIB
npu IMH [27].

LlikaBo, 1110, He3BaXkalouM Ha Te, 1110 HEHPOHHA CTPYK-
Typa CiTKiBKHU BiIpi3HSIETHCS Bif nmepudepuaIHoi ceHCOp-
HOI CUCTEeMHU, 1ia0eTUYHI ypaKeHHS CITKiBKUA HaraayloThb,
3 MIEBHOIO YaCTKOIO iMOBIPHOCTI, DiabeTUUHY nepudepud-
HY CeHCOpHY Heiipornarito [1]. HopmansHuii 3ip BUMarae
CKOOPAMHOBAHOI KJIITUHHO-KJIITUHHOI KOMYHiKallii cepesn
PE3UIIEHTHUX HEMPOHIB CiTKiBKM, KJIiTUH MIojuiepa, acTpo-
uutiB. [1pu 1boMy BHECOK MiKpOrJii B ormocepenKoBaHe
3arMajeHHsIM MOIIKO/IKEHHSI CITKiBKU 111 HEIOCTAaTHbO
TMIPOSICHEHU.

Po3Butox Oymb-s1Koi 3amajibHOI peakliii, y TOMY YMCIi
HecrrenndivHoi, siKa croctepiraerbest mpu LIJI, iHimiroe
Kackaj pi3HUX iMyHOJIOTIYHMX peaklliii, 3HaYHY POJIb Y KO-
MY BimirparoTh IUTOKIHU, IO BiATIOBiJAIOTh 32 aKTUBAILIIIO,
npoJtidepaiito i xemorakcuc. OIHUM i3 YIeHIB BEIUKOT
ponuHM XeMOKiHiB € XxeMokiH CX3CLI1, abo ¢pakTanakin
(Ha3BaHMI TaK 3aBASIKM CBOill (hpaKTajbHiii reoMeTpii).
DpakTajiKiH KOHCTUTYTUBHO €KCITPECYEThCSI Ha MeMOpaHax
300POBUX HEMPOHIB, i HOTO CUTHAIMU OO0 MiKpOTJii omo-
CPEIKOBYIOThCSI YHIKQJIbBHUM XEMOKIHOBUM PELIENTOPOM
CX3CRI1, Binomum siKk now’si3aHuii 3 G-06i1KoM pelier-
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Top 13 (GPR13) [38]. CX3CRI1 sBmse cobo1o OiTOK, SIKMiA
y moanHu Koayetbess reHoM CX3CRI1 [39]. Haiibinbin Bu-
BUeHUMU popmamMu LboTo reHa € CX3CR1Y*/™ (takox
BBAXKaETHCS PELIETITOPOM JUKOTO THITY), & TAKOX BapiaHTHi
aneni CX3CR1™#/™%0 CX3CRI1*M* mpucyTHiy 20—30 %
nonyssiuii. Lli 3MiHM 3MeHIyI0Th adiHHICTh (hpaKTaIKiHy
1 KOPeJIIOIOTh 3 MiABUILEHOIO CIIPUAHSITAMUBICTIO 10 BiKOBO1
nIereHepatii xkoBToi rrsiMu [40—42]. HasgBHi BimoMocTi 11po
poJsib (PpakTaIKiHy B MaToreHe3i pisHUX 3aXBOPIOBaHb JI0-
3BoJIsT1I0Th posrisanatu CX3CLI i itoro peuentop CX3CR1
He TUTbKU SIK MapKep aKTUBAllil 3amajJeHHs i aaresii, aye i ik
MEBHUI peTyasaTop aKTUBHOCTI mpostidepallii, HampuKian,
$ibpobracTiB, HEMPOHIB i TTiaIbHUX KIITUH [43—46].

TTokazano, mo 3a BincyrHocTi CX3CR1 aucperynboBaHi
MIKpOTJiaJbHi BiAIIOBiIi CIIPUSIOTH OIIOCEPEAKOBAHOMY
3arajeHHSIM MOIIKOIXKEHHIO HEWPOHIB Yy TiaOeTUYHIl CiT-
KiBLi [47].

Byno npogeMoHCTpoOBaHO, IO 30iIbIIEHHS TIepeaadi
curHaiB yepe3 38’130k CX3CL1/CX3CRI1 3a nornoMoroo
BHYTPIIIHBOBEHHOI 10CTaBKU (hpaKTaJKiHy 3MEHIIYE Mi-
KporliaJibHy aKTHUBaLlilo i gereHepailito oTopenenTopiB
y Mozei mirMmeHTHoro petuHity [48]. Iloka3zaHo, 1o iH-
TpaBiTpeajibHe BBEICHHSI peKOMOIHAHTHOTO (DpaKTaIKiHy
MHUIIIaM 3 1iabeTOM 3HIKYE OcamkKeHHs (hiOpUHOreHy i Ie-
PUBACKYJISIpPHY KJlacTepu3allilo MiKporJii B CiTKiBIi TTpu
cucteMHoMYy 3anaieHHi. Lli gaHi cBimuaTth mpo Te, 110 Je-
peryJisiiiisi MiKpoTTiaJlbHOI aKTUBALLi1 32 TOTTOMOTOI0 BTpaTH
curHaiy pakrankiny/CX3CR1 mopyiiye 1iticHiCTh CyauH
Y CITKIiBIIi MPU CUCTEMHOMY 3anajieHHi [49].

Y BracHUX KJITHIYHUX CITOCTEPEKEHHSIX MOKa3aHo, 110
y xBopux Ha LIJI 2-ro Tury 3i 30iab1eHHIM TskkocTi JIMH
BiporigHo (y 4 pa3u) 3pocTae nucrnepcisi 3Ha4eHb KOHIICH-
Tpallii ¢ppakTajkiHy B KpoBi [50], 1110 BKa3ye Ha 3allikaBjie-
HICTh IIOTO XEMOKIiHY B MaTOTeHe3i miabeTHIHMX o TaIb-
MOJIOTIYHUX YCKJIaJHEHb. 3aCTOCYBaHHSI iHCYIiHOTeparii
30iJIBIIIY€E BMICT (ppaKTaJIKiHy B CUPOBATIIi KPOBi IIOPIBHSHO
3 nauieHTamu, ki orpumytots ITL3IT [51].

OIHMM 3 BaxXJIUBUX Cy4YaCHHUX XEMOKIiHiB, 1110 OEpyTh
y4yacTh Y HOpMaJibHOMY (DYHKIIIOHYBaHHI HeBpPaJIbHOTO
komnioHeHTa Mikporiii HCO oka, € eotaxin-1 (CCLI11).
Byno nmpomemoncrposano, mo CCL11 3HMKye HeliporeHe3
i KorHiTMBHY (yHKILi10 [52]. BiH Takox € 6iomMapkepoM Tak
3BaHoro punch-drunk syndrome (HelipoaereHepaTUBHOTO
3axBoproBaHHs) [53], ane iioro posb y naroreHesi JIMH
JIUIIE 0OTOBOPIOETHCSI.

Otxe, BaroMoro JlaHkotw natoreHe3sy JIMH e yuiko-
mxeHHs1 HCO nuisixoM ypaxeHHs i posuieruieHHst T'PB.
BuBueHHS MaTOreHeTUYHOI POJIi HOBUX UYMHHUKIB BILJTUBY
Ha HeWpoHaIbHUM (TJTiaIbHUIT) KOMIIOHEHT CiTKiBKM OKa
(bpakrankin, kIacTepuH, eotaxin-1 TOII0) € aKTyaJbHOIO
po0JIeMOIO CY4acHOI KJTiHIYHOI 0(DTaIbMOJIOTII.

KonduikT inTepeciB. ABTOpH 3as1BJISIIOTh PO BiJICYTHICTD
KOHGIIIKTY iHTepeciB i B1acHOI (hiHaHCOBOI 3al1iKaBJIEHOCTI
MIPU IiATOTOBIIi TaHOI CTAaTTi.

Indopmanis npo dinancysanns. Po6oTy BUKOHaHO B pam-
kax HJIP «Ponb ropMoHanbHO-METa00IiYHUX TPEAUKTOPIB
y hbopMyBaHHI Ta pO3BUTKY Jia0eTMYHOI peTUHOIIATIl» (HO-
mep nepxpeectpaiii 0119U001420, 2018—2020). YcraHo-
BOI0, 1110 ¢hiHaHCyBasa gochimaxkeHHs, € MO3 Ykpainu.
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Pathogenesis of diabetic macular edema: role of the glial factor
(literature review and own data)

Abstract. The review presents modern data on the pathogenesis of
diabetic macular edema. Today, a new understanding of the patho-
physiology of diabetic retinal lesions includes structural dysfunc-
tion of the neurovascular unit (NVU) of the retina. NVU includes
astrocytes and Miiller cells, it is a physical and biochemical link
between neurons, glia, vascular network in situ, acts as an interface
between neurons and the vascular system, and is a key regulator
of neuronal metabolism. The close interdependence of glial cells,
pericytes and neurons contributes to the formation of a barrier
between the blood and the retina, which controls the flow of fluid
and hemotransmissive metabolites into the glial parenchyma of
eye tissue. Glial components of NVU contribute to the survival of
neuronal ganglion cells and photoreceptors, stabilization of the
retinal structure, and modulation of inflammatory and immune
reactions. It has been shown that intercellular interactions between

blood vessels and neurons play a critical role in the formation of
blood-retinal barrier whose activity is modulated by the state of
retinal endothelial communications. In diabetes, the blood-retinal
barrier breaks down already at the early stage of diabetic retino-
pathy, changing the structure and function of most types of cells
in the retina; however, the molecular mechanisms of this patho-
logical process in diabetes are not sufficiently studied and require
the search for new therapeutic strategies, in particular, with the
participation of clusterin. Emphasis is placed on the significance
of dysfunction in the neurovascular unit of the retina for the deve-
lopment of complications in diabetes. Increased attention is paid
to microglial activation, Miiller cell dysfunction, damage to the
blood-retinal barrier, as well as the role of clusterin and fractalkine
in barrier cytoprotection.

Keywords: diabetic macular edema; pathogenesis; review
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POAb A€NTUHOPE3UCTEHTHOCTI B PO3BUTKY
HEeOMNAQ3in WMUTONOAIOHOT 30A03U

Pestome. AkTyanbHicTb. JlenTvH YMHUTL BIJIMB HA eHEepreTUHHUK 06MiIH, OCKIIbKY 34aTHUM IHGOPMYyBaTH LieH-
TpasibHy HEPBOBY CUCTEMY MPO 3anacy X1poBOi TKAHUHW, & TAKOX € BaXX/TMBUM HEVIPOEH[OKPUHHIM PerynsiTopoM.
ToMmy rigBuyLLIeHHS PiBHSA NENTUHY BUKITMKAE CTUMYITIALIIO CeKpeLlii TMpeOoTpOniH-puNiBUHIr-ropMoHy, Lo Mpu3BOaAUTL
[0 3pOCTaHHs1 TUPEOTPOIMHOro rOPMOHY NPy HOPMasbHUX abo AeLLo MiABULLEHNX piBHAX TUpokcuHy (T,) i Tpuios-
TMpoHiHy (T,). ncbanaHc nentuHy npu3BoanUTE [0 NIEMTUHOPE3NCTEHTHOCTI, Ika PO3BUBAETHLCS BHACTTILOK MOpY-
LLIeHHS1 Yy TIIMBOCTI peLienTopis rinotanamyca [o nenTuHy, NPOHNKHEHHS Voro Yepes reMartoeHueganidyHmi 6ap’ep,
MOLLKOAXKEHHS 4n ANCYHKUIT Umx peLienTopis, AUCYHKLIT TpPaHCIOPTHUX GINIKiB, CyrnpOBOAXKYETLCS MNABULLEHHAM
piBHS1 MegiaTopiB 3arnasieHHsl, Lo BI/IMBAOTb Ha JIEMTUHOBI PELENTOPU i, y CBOKO Yepry, NOLUKOAXYoTs ix. Meta
AOCIAXEHHS: BCTAHOB/IEHHS1 B3AEMO3B'I3KY rifeprnenTuHemii Ta 1enTMHOpe3nCTeHTHOCTI B 0CI6 3 Pi3HO Macoro
Tisla 3 PO3BUTKOM BY3J10BMX YTBOPEHL LUMTOMNOZIGHOI 3an03u. Matepianu ta metogmn. O6ctexeHo 123 navieHTy,
SIKI 3 METOK BU3HAYEHHS PIBHIB NIENTUHY, IHCYIIiHY, CTYNEHs iHCYNiHOPe3nCTEHTHOCTI (IP) 3anexHo Big 3Ha4eHHs
iHgekcy macwy Tina (IMT) 6ynn po3nogineHi Ha 4oTvpu rpynu: nepLua — ocobu 3 Hag/MLLKOM Macy Tina (n = 22);
Apyra — ocobu 3 OXUpiHHSAM | cTyneHs (n = 28); TpeTss — nayieHTn 3 oOxupiHHaM Il cTyneHs (n = 32); yeTBepTa —
xBopi 3 oxupiHHAM Ill cTyners (n = 21). KOHTposbHY rpyny cTaHOBWIIM 0CO6M 3 HOpMasibHOK Macoro Tina (n = 20).
Pesynbrarn. BcTaHOB/IEHO, 1O B YCiX OOCTEXEHMX XBOPUX Bi3HAYa€eThCs rineprierntMHemMis — piBeHb Liboro
rnokasHuka craHosus 34,5 Hr/mn, a Takox rinepiHcyniHemia 1a IP (iHgeke HOMA-IR 8,3 ym.of4.). Y nauieHTis 3
Heonnasisamu LMTONOZIGHOI 3a51031 KOHUEHTpaLis enTuHy B cupoBaTtui Kposi 6yna 3HadyLye suyoro (y 1,3 pasa)
MopiBHSIHO 3 ocobamu 3 HOpMarsibHO Macoro Tina (p < 0,05; p < 0,001). Y npoueci AoCHiAKXEHHS JOBEAEHO, L0
piBeHb fiernTuHemii npsmo nos’ssaHmii 3 IMT (r = 0,66; p < 0,001), okpyxHictto Tasii (r = 0,54, p < 0,001) i OKpyXHi-
cTio cTeroH (r=0,51; p < 0,001). BUCHOBKMW. Y navLjieHTIB 3 IEMNTUHOPE3UCTEHTHICTIO U IHCY/TIHOPE3UCTEHTHICTIO Ha
T/1i OKUPIHHS PIBHOro CTYrEHs1 CrIOCTepPIraeTbCsl HasiBHICTb HOBOYTBOPEHb LUMTOMORIOHOI 3a51031 y 28 % BUNaaKis.
JlenTMHOpPEe3NCTEHTHICTb HapIBHI 3 iIHCYTIHOPE3NCTEHTHICTIO MOXE PO3ITIAAaTUCS K HE3aIeXHUN (hakTop pU3NKY
Heonnagzivi. Ocobu 3 abaoMiHaIbHUM OXUPIHHAM MOTPE6YTb 0O00B’I3KOBOr0 BU3HAYEHHS CTPYKTYPHO-(DYHKL]iO-
HaslbHOro cTaHy LUMTOMOAJIGHOI 3a/1031 3 METOK PaHHbOIrO BUSIBIIEHHS BY3/10BUX HOBOYTBOPEHb.

Knro4oBi cnoBa: sientiH; nentmHope3ncTeHTHICTb, iHCYMiHOPe3UCTEHTHICTb; HEOMNNasii; LMTOMNoLi6Ha 3a/103a

Bctyn

TlaTogizionoriuHa posb JeNTUHY MOJISTae B TOMY, 1110 BiH
PETYJIIOE areTuT, Macy Tijla, BiTHOBIIOE IMyHHI ITOPYIIEHHS:
minBulLye parounTapHy aKTUBHICTh MaKpodariB, 3011bLIy€E
KiTbKicTh T-niM@onuTiB. JIenTnH YMHUTH BIUIMB Ha €Hepre-
TUYHMI OOMiH, OCKIJIBKY 31aTHUI iH(OPMYBaTH LIEHTPaIb-
HYy HEPBOBY CUCTEMY ITPO 3aIacy XXMPOBOI TKAHWHU, a TAKOXK
€ BaXXJIMBUM HEMPOEHIOKPUHHUM peryssitopoM [1].

Ha croroani noBeaeHo, 1110 JENTUH, IK IIUTOKiHOBUM
peLenTop, akTUBYe crieliudiuHuit curHanbHui nuisax JAK/

STAT, i 3aBASKY 1IbOMY MiATPUMYETHCS €KCIIpECist TUpe-
oTtpomniH-puiisuHr-ropmony (TPT') y rimotanamyci i1 y Hop-
Mi BUpoOJseThest TupeorpornHuit ropmoH (TTT) it Tupeo-
inHi ropmonu. JlentuH aie Ha TTI 6e3nmocepeaHbo yepes
3B 130K IyTONMOAiOHNX HEeHpoHIB rimogisa 3 HeiipoHaMu
rirmoTajiamyca, 1110 MaloTh PELENITOPH 10 JENTUHY Ha CBOTit
MmoBepxHi. AKTuBalis reHa-npomoytepa TPI BinOyBaeThcs
3a 1Or0 AOMOMOTrO0. 3a BiICYTHOCTI JIENTUHY TTOPYIIYETHCS
3BOPOTHUI 3B’SI30K y CUCTEMI «TimoTajiamyc — rimodiz —
muToroaioHa 3ano3a» |2, 3].
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IlinBuIeHHS piBHS JIENITUHY BUKJINKAE CTUMYJISIIIIO
cekpettii TP, o npussonuts no 3poctannst TTT npu Hop-
MaJIbHUX 200 Aenio MiABUILEeHUX piBHAX TUpokcuny (T,) i
tpuitonTupoHiny (T,). € mociimKeHHs, 1110 3aCBiTYyIOTh
iCHYBaHHS TIPSIMOI KOpeJIsllii CMpOBaTKOBOI KOHIIEHTpaLLil
sentuny 3 TTI i obepHenoi — 3 T, [4, 5].

JucbanaHc AeNTUHY OPU3BOAUTH 10 JENTUHOPE3NC-
TEHTHOCTI, sIKa PO3BUBAETHCS BHACIIJOK MOPYLIEHHS
YyTJIMBOCTI PELENTOPiB rimorajamMyca 10 JEeNTUHY, PO-
HUKHEHHSI 1ioro yepe3 reMaToeHuedatiyHmii 6ap’ep, mo-
IIKOKEHHS Y1 TUCPYHKIIIT LIUX peleITopiB, ANChYHKIIIT
TPAHCIOPTHUX OiJIKiB, CYyNPOBOIXKYETHCS MiABUILIEHHSIM
PiBHS MeiaTOPiB 3amajaeHHsl, 1110 BIUIMBAIOTh Ha JICNTUHOBI
PELEINTOPH i, Y CBOIO YePry, MOLIKOMIKYIOT iX [6].

HesBaxatouu Ha Te, 1110 JIENITUH 3HUXKYE alleTUT, B OCi0
3 OXXKMPIHHSIM MOTO KOHIIEHTpaLIisl B ITepudepndHiii Kpo-
Bi 3HAYHO IinBuIeHa. Taki mamieHTH pe3MCTeHTHI 10 mil
JISTITUHY, 1110 BUAUISETHCS 3 XKMPOBUX JAETIO, i LIl TTpoliec
MPU3BOJUTH 10 PO3BUTKY JENTUHOPE3UCTEHTHOCTI.

JocninxeHHIMU OCTaHHIX POKiB MPOAEMOHCTPOBAHO,
1110 MeTa0OoJIiYHi MOPYILIeHHS B OCi0 3 a0MOMiHATBHUM OXKM-
PIHHSIM XapaKTepU3yIOThCs HASIBHICTIO JIENITUHOPE3UCTEHT-
HOCTi, a caMe HEeUYYTJIMBICTIO PELEITOPIB apKyaTHUX SIIEp
rirmoTayamyca Jio aHOpeKCUTeHHOI Ail jenTuHy. Jlentun cur-
HaJli3ye 111010 XapyoBOi Ta EeHepreTUYHOI piBHOBAru, BILIU-
Ba€ Ha TirnoTtajamMiyHi HeHTpu. BTpaTa lenTuHOM 31aTHOCTI
YUHUTHU BJIACTUBY OMY Oi0JIOTIYHY Ji10 CYTTPOBOIKYETHCS
nepeiTaHHsIM, OXKUPIHHSM i ioro mporpecyBaHHsIM [7].

Otxe, B 0Ci0 3 OXKUPIHHIM, META0OJIYHUMHU ITOPYIIeH-
HSIMM, 110 XapaKTepU3yKTbhCs iHCYJTiHOPE3UCTEHTHICTIO
(IP), rinepaenTUHEMIEO i IENTUHOPE3UCTEHTHICTIO, CIIO-
cTepiraeThCsl TEHIEHILis 10 MiJBUIIEHOTO PUSUKY PO3BUTKY
Heoru1asii, a 3 OrJIsi Ay Ha MaTOreHeTUYHUI BIUIUB JIENITUHY
Ha CUCTEMY «TilloTajlaMyC — Tirmodi3 — IuronomioHa 3a-
Jlo3a» — caMe B IuTonoaioHii 3ano3i (1L3).

MeTo10 1aHOTO OCITIIKEHHSI CTaJI0 BCTAHOBJIEHHS B3a€-
MO3B’SI3KY TillepJIeNTUHEMIl Ta JIENTUHOPE3UCTEHTHOCTI B
0cCi0 3 pi3HOIO MaCOIO TijIa 3 PO3BUTKOM BY3J10BUX YTBOPEHb
IIUTOTIOAIOHOT 3aJ103M1.

MaTepiaAn Ta MeToAmn

O6crexeHi 123 naitieHTH, sIKi epedyBajiv B KJIiHilli
[epxaBHOi ycTaHOBU «IHCTUTYT MpoOIeM eHIOKPUHHOIL
natoJiorii iM. B.4. lanuneBcbkoro HamioHanbpHOI akamemil
MeIMYHUX HayK YKpaiHU», aKpeIUTOBaHili TOJOBHOIO aKpe-
MUATALITHOIO KoMiciero MiHicTepcTBa OXOPOHU 310POB’sI
VYKpaiHu, 1110 MiATBEPIXKYETHCS aKpeaUuTaliiHUM cepTudi-
KaTOM BUIIO1 KaTeropii, cepist M3 Ne 014531.

Bu3HayeHHS KIiHIYHUX i 0i0XiMIYHMX MTOKAa3HUKIB Y
IOCTiIXEHOr0 KOHTUHIEHTY IPOBEAEeHO B KJIiHIKO-aiar-
HOCTHMYHIli JlabopaTopii Ta JlabopaTopii iMyHOJIOTIYHUX Ta
iMyHO(EepPMEHTHUX MOCIiIXKEeHb, SIKi aTeCTOBaHi Ha Mpo-
BeJeHHS BUMipIOBaHb Y cepi MOMMUPEHHS AepKaBHO-
o METPOJIOTiIYHOro Harjsiay (CBiIOLTBO MpoO aTecTalliio
Ne 01-0137/2021 Bim 03.12.2021; Tepmin mii mo 03.12.2024).

JlocmimKeHHs MPOBEACHO BiAMOBIAHO 10 OCHOBHHUX I10-
noxeHb KonBeHuii Pagu €Bpornu npo mpaBa JIOAMHU Ta
oiomenuuuHy (Bin 04.04.1997), lenbciHchKOT AeKaapalii
BcecBiTHBOI MeIMYHOI acollialii Mpo eTUYHI MPUHLIAITN
MPOBeIeHHS] HAYyKOBUX MEIUYHMX JTOCITIIKEHD 3a y4acTIO

mronuau (1964—2004 pp.), BUMOT HaJeXHOI MEIUYHOI
npakTuku (ITC3 Bix 1996 p.) i Hakazy MO3 Ykpainu Ne 690
Bix 23.09.2009.

KoHueHnTpatiito imyHopeakTuBHoro iHcysiny (IPI) Bu-
3HaYaJIU iIMyHOXEMITIOMiHECLIEHTHUM METOIOM 3 BUKOPHUC-
taHHsIM HaOopy Insulin Elisa (ELISA DRG Diagnostics,
CILIA).

V BcixX mali€HTiB TaKoX OyJI0 BU3HAYEHO iHAEKC IHCYITi-
HopesucteHTHOocTi (HOMA-IR). HopmanbHuM 1ieit mokas-
HUK BBaXXa€eThbcs Ha piBHi 10 2,7. [1pu 3Hauenni HOMA-IR
Bin 2,7 no 4,0 niarHoctyBajnocs romipHe, a moHan 4,0 —
CYTTEBE 3HIKEHHS YYTJIMBOCTI TKAHUHU A0 iHCYJIiHY.

PiBeHb enTHHY B KpOBi BU3HAUaIM iMyHO(MEPMEHTHUM
MeTojoM Ha anapati Immunno CHEM 2000 Ha 6a3i TOB
«MeanuHauii ueHTp «MTM».

AHTPOITOMETPUYHI TOCTIIKEHHS: BUMipIOBaHHS POC-
Ty (M) XBOpMX MPOBOAWIN 32 TOIMIOMOIOI0 MEIUYHOIO Me-
XaHIYHOTO pocToMipa XaprieHneHa, Macu Tijia (Kr) — Ha
ejaekTpoHHuUX Barax Beurer GS 20 Summer Sky 3 TouHicTIO
BuMiptoBaHHs 10 100 r (makcumanbHa Bara 180 Kr).

BumiproBanns okpysxHocti tajii (OT) (cm) mpoBoauiau
y BePTUKAIBHOMY MOJIOXKEHHI XBOPOT0 Ha CepeArHi BiIcTaHi
MiX HVDKHIM KpaeEM I'PyIHOI KJIITKM i TpeOeHeM 3IyXBUHHOL
KiCTKM 1O cepeIHbONaxXBUHHIl JiHil; OKPYKHOCTi CTerOH
(OC) (cM) — Ha piBHi BEJIMKOTO BepTIIOra 3a J0TOMOTOI0
canTumMeTpoBoi ctpiuku. ITnaekc OT/OC (ym.on.) po3pa-
xoByBaJu siK BimHouieHHs1 OT no OC. AbpoMiHaibHUIT
TUIT OKUPiHHSI BU3HAYaAIU B XXiHOK MpPUY 3HAYECHHI iHIEKCY
OT/0C > 0,85, y yomnosikis > 0,9.

IMT (kr/M?) pO3paxoByBaJIM SIK BiTHOIIIEHHSI MacH Tijia
(xr) 1o 3pocty (M?). st AiarHOCTUKM HAUIMIIKOBOI Macu
TiJla, OXKMPiHHS i IOTO CTYIEHS 3aCTOCOBYBaJIM Kiacudi-
Kariitai kputepii BOO3 (2000 p.): IMT 19,0—24,9 kr/m> —
HopMastbHa Maca Tina; 25,0—29,9 kr/mM? — HaIJIuIIKOBa
Maca Ttina; 30,0—34,9 kr/m* — oxupinns I crynens; 35,0—
39,9 xr/m> — oxupinns I crynenst; > 40 Kr/mM* — oXKUpiHHS
11 crynenst.

JI1s1 BU3HAUEHHSI PiBHIB JI€NTUHY, iHCYJIiHY, CTYIEHs
1P 3anexHo Bin 3HaueHHs1 IMT Gyso cchopmoBaHO YOTUPU
IPyIY Nalli€HTiB:

— 0co0u 3 HaIMIIKOM Macu Tina — n = 22 (IMT
25,0—29,9 kr/M?);

— ocobu 3 oxupinaaMm I crynens — n =28 (IMT 30,0—
34,9 xr/M?);

— nauieHtu 3 oxupinaam Il crynenss — n = 32 (IMT
35,0—39,9 kr/m?);

— xBopi 3 oxupinHam III crynenss — n = 21 (IMT
> 40,0 kr/m?).

KOHTpOJIbHY IpyIy CTAaHOBUJIU OCOOU 3 HOPMAJIbHOIO
Macoio Tina (n = 20).

CratuctruHa oOpobKa pe3ysbTaTiB OyJla BUKOHaHa
3a qonomMoroio mporpam Excel (Microsoft) i Statistica:
Package for Social Sciences v.16.0 (SPSS Inc., Chicago,
I1., USA). HopmasbHiCTh pO3Moiay 3MiHHUX BU3HAYaIN
3a goromorom tecty lllamipo — Binka. s mopiBHSIH-
HSI ICKiJIbKOX TPYI 3 HEHOPMaJIbHUM PO3TOAiIOM 3MiH-
HUX 3acTocoByBanu kputepiii Kpyckana — Bommica. s
BUSIBJICHHS 3B’SI3KY MiX IOCHIIKEeHUMU MOKa3HUKaAMU
3 HOpMaJbHUM PO3MOAIIOM 3MiHHUX BUKOPHCTOBYBAJIU
perpeciiiHuit aHaii3. [Ijsi cTaTUCTUYHOTO OTIUCY 3B’SI3KY
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MiX pi3HMMU ITapaMeTpaMu OOUMCIIIOBABCS KOe(MIilliEHT
panroBoi kopeJsii Crnipmena (rs). OliHIoOBaJIM Henapa-
METPUYHI MOKa3HUKU: Meniany (Me) [25-i1; 75-1 ipolieH-
TUJIi|; KiTbKiCHI 3HaYE€HHSI O3HaK ToJaHi y BUIIsiai Me
[25-i1; 75-ii]. OTpuMaHi pe3yabTaTy IMOJaHO B TaOIUIISIX Y
Burisai X * s, 1e X — cepenHe apudMeTUIHe, S — CTaH-
JnapTHe BinxuiaeHHs. [lepeBipka HYJbOBUX IiMOTe3 HA PiBHi
3HauymocTi P < 0,05.

PesyAbTaTH

BcTraHoBieHO, 110 B yCiX 00CTEXXeHNX XBOPUX Big3HA-
yajacs rinepaenTUuHeMis — piBeHb LIbOTO MOKa3HMKa CTa-
HOBUB 34,5 HT/MJI OIHOYACHO 3 rinepiHcyniHeMieto ta [P
(innekc HOMA-IR 8,3 ym.on.).

OtpuMaHi JaHi 1o rpymax o0CcTeXKeHNX IMoAaHi B Ta0I. 1.

Bu3zHaueHo, 1110 B MAIliEHTIB 3 HAAMIPHOIO MacOIO TiJia
KOHILIEHTpaLIisl JIENTUHY B CUPOBATLi KPOBi OyJia 3HAUYIIIe
Buiolo (y 1,3 paza) nopiBHSIHO 3 0cO0aMU 3 HOPMaJILHOIO
macoro tia (p < 0,05; p <0,001).

Y niporieci 1ociKeHHST TOBEIEHO, 1110 PiBEHb JEeTTH -
HeMii ipstmo ToB’si3anmii 3 IMT (r = 0,66; p < 0,001), OT
(r=0,54;p<0,001) Ta OC (r=0,51; p <0,001).

Ockinbku cborogHi OT BBaXKaeThCsl HAMOLIbII 3HAUY-
LM aHTPOTTIOMETPUYHUM MTOKa3HUKOM, SIKWIi BIJTMBAE Ha
TOPMOHAJIbBHO-MeTa0O0IIYHMI qrcOaiaHc, OyJI0 IIpoBeIeHO
KopeJisauiliHuit aHaii3 nokazHuka OT 3 piBHEM JENTUHY.
BcranoBiaeHO 3HAUYIINI KOPEISLiHII 3B’ 130K MiXK LIMMI
nokaszHukamu (r = 0,74; p <0,01).

Ilo6ynoBana MaTeMaTU4YHa MOAEIb KOPEJSILiMHNX
3B’s3KiB OT 3 piBHAMU JIENITUHY i1 TPUTJIILIEPUIIB Y KPOBI
o0CTexKeHUX MalieHTiB (puc. 1).

O6roBopeHHs

PesynbraTit poBeAeHOTO MOCIIKEHHS 3aCBiIUyIOTh
B3aEMOBILIUB PiBHS JICTITUHY 1 CTYIIEHSI HAKOTTMYEHHST XK1 -
poBoi TKannHu. Ha migcraBi BU3HAY€HHST YaCTOTH HOBO-
YTBOPEHb IIUTOMOIIOHOT 3aJ103U, SIKi JiarHOCTOBaHi Ha MO-
MEHT OOCTeKEHHS XBOPOIro abo BIPOIOBXK OCTAHHIX I’ SITU
POKiB, OTpUMaHi JaHi 11010 IX HasIBHOCTI y 28 % maiieHTiB
3 OXKUPIHHSIM Pi3HOrO CTYIEeHsI, Y TOI XKe yac B 0cid rpynu
KOHTPOJIIO iX BUSIBJIEHO He OyJI0.

5

4

3 >3
= I <2,25
'é s 1<1,25
z B < 0,25
< B <-0,75

Lo

PucyHok 1. MatemaTtu4Ha Mmogesib KopensyiiHux
3B’a3kiB mix OT i piBHem nentuHy 3a CnipmeHom

Bruius TTT Ha peuenTopu KJIiTUH XUPOBOI TKAHUHU
BUKJIMKAE AU(EPeHIiF0BaHHS MPEaaUTIOLUTIB B aUTIOLI -
TH, 1110, Y CBOIO YePry, CTUMYJIIOE aUIIOTeHE3 i BUAIEHHS
aIUMOLNTOKIHIB, 30KpeMa JIeNTUHY. JIenTuH He TiIbKA pe-
T'YJIIO€ €HepreTUYHUI ToMeocTas, iH(popMyOUM LIEHTpaJIbHY
HEepPBOBY CUCTEMY ITPO 3aracy XKMPOBOi TKAHWHU, BiH TaKOX
€ BaXXJIMBUM HEHWPOEHIOKPUHHUM PETYJISITOPOM OCi «TiIo-
TajlaMyc — Trinoi3z — muTonoaioHa 3aj103a», Peryaolouun
ekcripecito reHa TPI' y mapaBeHTpUKYISIpHUX sijipax rinora-
Jlamyca. ToMy MiABUILIEHHS PiBHS JIEITUHY BUKJIUKAE CTU-
MYJISILIIIO CeKpellii TUpeoriOeprHy, 1110 Beae 0 3POCTaHHS
piBHs1 TTT ipy HOpMaTbHOMY UM AEIIO MiABUILEHOMY PiBHi
T,iT,[8—10].

OTpuMaHi HaMU J1aHi Y3TOXKYIOThCs 3 pe3yJibTaTaMu
IHIIMX OOCHIAHMKIB, SIKi 3aCBiAYyIOTh HasIBHICTh B3a€-
MOBILUTUBY JIENTUHOPE3UCTEHTHOCTI 11 PO3BUTKY HEOTLIa3iii
muTonoAioHoi 3ao3u [11, 12].

BucHoBku

V naui€eHTiB 3 JeNTUHOPE3UCTEHTHICTIO 11 iHCYJIiIHOpE-
3UCTEHTHICTIO Ha TJIi OKWUPIHHS Pi3HOTO CTYTEHS Bil3HA-
Ya€EThCS HasIBHICTb HOBOYTBOPEHD LIUTOMOAIOHOT 3a/1031
y 28 % BumankiB. JIeNTMHOPE3MCTEHTHICTh HAPiBHI 3 iHCY-

Tabnmys 1. lMoka3Huku nenTuHy v iHCYNiHy B 0Ci6 3 pi3HOK Macoro Tina

Fpyna, KinbKicTb 06CTEXEeHUX
R Maca Tina OXUpiHHSA
HopmanbHa HagmipHa lert. Il cT. Il eT.
(n =20) (n=22) (n =28) (n=32) (n=21)
IPI, mkOg/mn 11,37 (2,03) 12,78 (3,11) 17,02** (1,34) 22,76™ (2,51) 23,00* (6,56)
JlentuH, Hr/mMn 24,05 (8,44) 31,38 (10,49) | 40,89* (12,13) | 47,67* (11,92) | 57,39" (16,24)
1,79 (0,51) 2,76* (1,51) 3,8 (1,42) 4,54* (1,73) 5,56* (2,74)
HOMA-IR, ym.og.
1,50 1,99 3,40 4,01
oT 80,93 (14,30) 89,68 (11,69) | 103,28 (12,74) | 109,74* (13,19) | 120,36* (12,81)
, CM
79,03 91,03 101,3 107,03 121,03
oc 98,02 (7,35) 101,09* (8,13) | 110,01* (12,05) | 112,45* (11,85) | 125,18* (16,83)
, CM
98,03 101,03 109,03 114,03 124,53

TMpumitkn: * — p < 0,001 MiXx nokasHUKaMy rpyn 3 HaAJINLLIKOBOK Macoro Tina, oxupidHam 1, Il, lll cT. nopiBHsAHO
3 rpyrnoto KOHTposlto; ** — p < 0,001 Mix nokasHuKamu rpyn 3 oxupiHHsam 1, Il, Il cT. i KoHTposibHOO rpyroto.
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JIIHOPE3UCTEHTHICTIO MOXKE PO3TJISIIATHCS SIK He3aae)KHUI
akTOp PU3UKY HEOTUIA3iM.

Ocobu 3 abgoMiHAIbHUM OXHPIHHSIM IIOTPEeOYIOTH
000B’I3KOBOTO 0OCTEXEHHS CTPYKTYPHO-(YHKIIOHAb-
HOTIO CTaHy IIUTOMNOAiOHOI 3371031 3 METOI PaHHbLOTO BHU-
SIBJICHHSI By3JIOBUX HOBOYTBOPEHbD.

KonduikT inTepeciB. ABTOp 3asiBJIsIE MPO BiICYTHICTb
KOHGIIIKTY iHTepeciB i B1acHOI (hiHaHCOBOI 3al1iKaBJIEHOCTI
MpU MiArOTOBIIi 1aHOI CTAaTTi.
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The role of leptin resistance in the development
of thyroid neoplasia

Abstract. Background. Leptin influences energy metabolism, as
it is able to inform the central nervous system about adipose tis-
sue reserves, and is also an important neuroendocrine regulator.
Therefore, an increase in leptin stimulates thyrotropin-releasing
hormone secretion, which leads to an increase of thyroid-stimula-
ting hormone with normal or slightly elevated levels of thyroxine
and triiodothyronine. Leptin imbalance leads to leptin resistance,
which develops as a result of impaired sensitivity of hypothalamic
receptors to leptin, its penetration through the blood-brain barrier,
damage or dysfunction of these receptors, dysfunction of transport
proteins accompanied by an increased content of inflammatory
mediators that affect leptin receptors and, in turn, damage them.
The purpose of the study was to reveal the relationship between
hyperleptinemia and leptin resistance in people with different body
weight and thyroid nodules. Materials and methods. One hundred
and twenty-three patients were examined, who were divided into
four groups depending on the body mass index to determine the
levels of leptin, insulin, and degree of insulin resistance: group 1 —
excess body weight (n = 22); group 2 — class 1 obesity (n = 28);

group 3 — class 2 obesity (n = 32); group 4 — class 3 obesity
(n = 21). The control group consisted of persons with normal body
weight (n = 20). Results. It was found that all examined patients had
hyperleptinemia (34.5 ng/ml) simultaneously with hyperinsulinemia
and insulin resistance (HOMA-IR was 8.3 units). Patients with
thyroid neoplasia compared to individuals with normal body weight
had significantly higher (by 1.3 times) serum leptin concentrations
(p <0.05; p <0.001). The research proved that the level of leptine-
mia is directly related to the body mass index, waist circumference
(r=10.54; p <0.001) and hip circumference (r = 0.51; p < 0.001).
Conclusions. Among patients with leptin resistance and insulin re-
sistance against the background of obesity of various classes, thyroid
neoplasms occur in 28 % of cases. Leptin resistance along with
insulin resistance can be considered as independent risk factor for
neoplasia. People with abdominal obesity need a mandatory exami-
nation of the structural and functional state of the thyroid gland for
early detection of nodular neoplasms.

Keywords: leptin; leptin resistance; insulin resistance; neoplasia;
thyroid gland
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BnAuB cTpecy
HO MOPPOPYHKLIOHAABHUNA CTOH
LLIUTONOAIOHOT 30A03U
(oragA Aiteparypm)

Pestome. Cratrs € ornisigom nitepatypu o0 BRaMBY Jii cTpecy Ha MopghoyHKLIOHABbHUI CTaH LYUTOMNOARIGHOI
3anosun. HaBeneHo faHi pe3ynbTatiB AOCHIAKEHb BI/IMBY PIBHOMAHITHUX CTPECOPHUX YNHHUKIB Ha TUPEOIaHWUI
QyHKUiOHaNIbHWV cTaH. PO3r7iaHYTO MexaHi3amMu rnopyLLeHb (OyHKLIOHYBaHHS iMyHHOI cucTemu nif Yac gii ctpe-
COPHUX haKTopIB, SIKi O6YMOBIIIOIOTL PO3BUTOK aBTOIMYHHUX nopyLueHb. OrnvcaHo naTtoghi3ionoriyHu 38'a30K MiX
Aieto rOPMOHIB CTpecy Ta TPEeOigHVMMN FOPMOHaMU, LLO MOSIArae y 3MiHax oyHKUIOHaIbHOro CTaHy LMTONOgIOHOI
3as103u 3asiexxHo Big ctagii ctpecy. [NpoBeneHo aHarnia 6aratochakTopHUX MonyaayiviHX JOCNIAKEeHb OCTaHHIX
POKIB LLOAO0 acouialii MnigBULLIEHOro piBHA KOPTU3071y, rinepiHCymiHEMIT, rinepnenTuHemii Ta nigBuLLeHHs Heornac-
TUYHOI nposighepaTMBHOI akTUBHOCTI. [QucropMoHarsibHa eTiosnorisi iHCYIiHOPe3nCTEHTHOCTI NoB’s3aHa 3 rinepcex-
cubinizayieto B pe3ynbtaTi gii pisHUX ¢hakTopiB, B OCHOBI SIKOI JIEXUTb KaTexosiaMiHepriyHa 1a cepoTOHIHepridyHa
AM3perynsaTopHa natosnoris. Y peaynsrati BAHUKAaE rinepkopTn3onemis. Takox y BigroBifb Ha XPOHIYHE MigBULLEHHS
PiBHSI KOPTU3071y NIABULLYETLCA eKCrpecis nentuHy. ig BrnamBoM rinepkopTn3onemii po3BUBaETbCS rinepiHcyri-
HeMmisi Ta rinepnentTuHeMis. Y navyieHTiB i3 OXUpiHHAM, aucainigemiero, rinepaentuHeMiero, rinepiHcyrniHemieto mae
Micue nifBULLIeHHS PiBHS iHCyniHonogibHoro gaktopa pocty 1 (IOP-1) Ta iHLMX poCTOBUX (haKTopiB, SKi 6epyTb
y4acTb y peMofesntoBaHHi CyaNHHOI CTIHKM Ta y MexaHiamMax CTUMYIALIi MoAiny KNiTUH PidHX TUiB. € NooanHOKI
LOCTIiKEHHS, e BKa3yeTbCA Ha NiABULLEHHS BUNaAKIB BY3/10BOro 300y y JIO[eN i3 HeratnsHUM MeTabosiqyHum
peHoTUnOM. BuaHadaribHuMn Mapkepamu Mexi goi3ionioridyHoro noginy KituH i HeonnacTu4HoI nposighepatnBHOT
aKTUBHOCTI MOXe OYTU HasiBHICTb rinepiHcyniHemii Ta rinepnentuHemii. IOP-1 Bigirpae 3Ha4Hy posnb y perynsyii
KIITUHHOI nposnichepadii Ta anonTo3y LoAO eHEPreTuYHOro MetTabosniaMy i Ma€ 3anexHICTb Big TUMY Xap4oBoi
roBefiHku. A nig Yac Jii XpOHIYHOro CTpecy criocTepiracTbCs 3MiHa Xxap40Boi NoBeAiHKN. ToMy came y Lievi BaXKui
A1 Ykpainv icTopudHUY nepios BaXkiimBuUM € BUBYEHHS 5K KITIHIYHWX, Tak | NaToreHeTU4YHUX acrieKkTiB ropMOHaslb-
HUX, IMYHOSIOIYHUX, METabosIiHHUX 3MIH, SIKi BUHUKAIOTb B OpraHia3mi rig 4ieto XpoHIHHOro cTpecy Ta CripusiioTb
PO3BUTKY TUPEOIHOI naTosiorii.

Knro4oBi cnosa: rinotvpeos; aBToiMyHHI 3aXBOPIOBaHHS; CTPEC; iMyHHaA CUCTEMA, iHCYITIHOPE3UCTEHTHICTb

CyuacHe CycHiJIbCTBO 3a3HA€ 3pOCTal0uOT0 CTPECOBOTO
HaBaHTaXXeHHs. AJie Ha CbOTOIHI caMe YKpaiHIli MaloTh
crpaBy 3 HAIMipHUMM, XPOHIYHUMU (DOpMaMu CTpecy, sIKi
BIUIMBAIOTh Ha iX 3M0POB’s Ta OJaromnosyyus. Tomy Bce Oilib-
1101 aKTyaJIbHOCTI HaOyBa€e mpobJieMa BUBYCHHST MeXaHi3-
MiB PO3BUTKY IMATOJOTIYHUX 3MiH BHACIIIOK il CTPECOBUX
(akTOpiB, a TAKOXK MOIIIYK CITOCO0IB agarTallii opraHiamy Ta
loro 3axucTy BiI pyliHYyI04OI1 Aii cTpecopis [1].

OpraHi3M pearye Ha Jilo CTpecOpiB 3aXMCHOIO peaKlli€lo,
CIPSIMOBAHOIO Ha peaJizalliio camo3oepexxeHHs. OpraHizm
(GYHKIIIOHYE 3aBOSIKM IMIATPUMII CKJIQIHOI AMHAMIYHOL
piBHOBaru, abo romMmeocTasy, SK1ii IMOCTiIlHO 3MiHIOEThCS
ITiT BIUIMBOM BHYTPIIIIHIX a00 30BHIIIHIX HECTIPUSITIMBUX
YUHHMKIB, CTpecopiB [2].

HerpuBanuii crpec, T00TO iioro rocrpa ¢asza, Ma€ HU3-
Ky TO3UTHUBHUX BJIACTUBOCTEI. A BXe€ XPOHIUHMIA CTpec
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BHACJIiIOK BUCHAXEHHSI alanTalliiiHUX 3aXMCHUX PE3ePBiB
MPU3BOJAUTH JO PO3BUTKY HEBPOTUYHUX PO3JIA/IB Ta iHIIMX
CTPeCiHAYKOBAaHMX COMaTUYHMX 3aXBoploBaHb. CTamist BU-
CHaXXEHHSI XapaKTepU3YEThCS 3HUKEHHSIM aKTUBHOCTI CUM-
naToaapeHaaoBOl CUCTeMU, MPUTHIYEHHSIM YCiX 3aXMCHUX
MPOLIECiB B OpraHi3Mi, Mayiolo OIMiPHICTIO OpraHi3my /10 il
cTpecopiB. Ha iboMy eTari BUHMKAaIOTh 3MiHU, TpUTaMaHHi
cTazii TPUBOTU. AJie SIKIIIO CITOYATKY ILIi 3MiHM MalOTh TUM-
YacoBMI1 XapaKTep, TO Ha CTaJlii BUCHAXXEHHSI 4aCTO MaloTh
BX€ HEOOOpOTHMI XapaKTep i MPU3BOASITH 10 PO3BUTKY
CTpeCiHIyKOBaHMX 3axBopioBaHb. Cepen HUX TpeOa Big3Ha-
YUTU OXKUPIHHS, TAPEOINHY MATOJIOTi0, Y TOMY YMCJIi OSIBY
HOBOYTBOPEHb IIMTOIOAIOHO1 3a103u (1113), 3axBoproBaHHS
CepLIeBO-CYAMHHOI CUCTEMU, HUPOK, CYIJIO0iB, HEBPOJIO-
TiYHI po3ylagy. XpOHIYHUN CTpeC BUKIUKAE TU3PETYISIIII0
(yHKIiOHYBaHHST IMyHHOI CICTEMU, BHACJIiIOK YOTO BUHM-
KaloTh aBTOIMYHHI 3aXBOploBaHHS [3].

Ha cranii BucHaxxeHHsI TaKOX PO3BUBAETHCS a0OCOIIOTHA
HEIO0CTaTHICTh IoKoKopTukKoiniB (I'K), oOyMoBieHa 3H1-
SKEHHSIM 3MaTHOCTI KJIITUH MTy4KOBO1 30HU KOPU HaTHUPKO-
BMX 327103 10 MPOAYKIlii ropMOHiB. Ha iboMy eTamni B opra-
Hi3Mi IIepeBaxae Iist MiHepaJIOKOPTUKOIIIB, SIKi y 6araTbox
BigHomeHHsX € aHTtaroHicramu 'K. Cranmist BUCHaXKeHHS
XapakTepu3ye co00l0 Iepexia ananTUBHOI, (i3ioaoriuHoil
cTpec-peaxllii 10 1maToJiorii, came TOi Bi0yBaeThCs Cy-
npecisg T-KIITUHHOI JJaHKU Ta IMiIBUILEHHS aKTUBALlil Iy-
MOpaJIbHOI JJAHKU iMYHITETY.

Ilonpu Te, 110 AOCTIAXKEHHSI CTaHy IMYHHOI CUCTEMU
i 9ac Aii XpOHIYHOTO CTpeCy IIMPOKO IIPEACTABICHI Y
HayKOBii1 JliTeparypi, AaHi PO BIUIMB CTPECOBUX (haKTOPiB
Ha pU3MK PO3BUTKY aBTOIMYHHUX 3aXBOPIOBaHb, BY3JIOBUX
HoBoyTBopeHb Yy I113 HenocTaTHLO BUBUEHI B Cy4acHUX pO-
0oTax. AHaJli3 pe3yJibTaTiB 3aKOPAOHHUX AOCIIKEHb 3a
OCTaHHI POKM Ma€ BaXKJIMBE TEOPETUYHE Ta MPAKTUYHE 3HA-
YEHHSI JUISI pO3pOOKM Mporpam MpodilakTMKY MOKIUBUX
aBTOIMyHHUX 3axBopioBaHb I1113.

[TornepeaHi pe3ysibTaT¥ BKa3yloTh Ha Te, 110 iCHYE 3B’sI-
30K MiX IMOCTTPaBMATUYHUMM CTPECOBUMU pO3JIafiaMU Ta
aBTOIMyHHUMH 3aXBOpIOBaHHsIMU [4—7].

HeiionaBHe peTpocneKTMBHE MOMYJIsLiiiHe KOTOPTHE
00CTeXXKeHHS IBEAChKNX LIMBIIBHUX OCi0 i3 po3mamaMu,
MOB’SI3aHUMM 31 CTPECOM, BUSIBUJIO MiABUILEHUI PU3NK
PO3BUTKY aBTOIMYyHHOI maTtoJiorii. Takox ocobu 3 moct-
TpaBMaTUYHUMU CTPECOBUMMU PO3JIaJiaMU MaJIH I0IaTKOBU It
MiIBUIIEHUN PU3MK MHOKMHHUX aBTOIMyHHUX CUHIPOMIB,
0CO0JIMBO B MOJIOAOMY Billi [8].

3a pesybTataMu IesIKUX TOCTiKeHb, Y IKUX BUBYABCS
CTaH 3I0POB’S BiliCbKOBOCITY>KOOBIIIB 3 ITOCTTPaBMAaTUIHIMU
CTPECOBHUMU po3JiaiaMu, OyJ10 BCTAHOBJIEHO, 1110 HE3aJIEXKHO
Biz 00110BOIO IOCBiAY UM MOMEPEeIHBOI TPaBMU Y 1Ii€1 KOTOp-
THW HaceJIeHHsI OyJIO BUSIBJICHO IMiABUIIICHUI PU3UK HUZKHU
aBTOIMYHHMX 3aXBOPIOBaHb. 3p00J€HO BUCHOBOK, IO JIJIsI
PO3YMIHHS TaATOTCHETUYHOTO MEXaHi3My B3a€MOZIi1 (PYHKIIi-
OHYBaHHSI HEpBOBOI Ta iMyHHOI CUCTeM HEOOXiaHi MOJaIbILIi
IOCJIIKEHHS B Taly3i HeipOiMyHOJIOTii, SIKi JOITOMOXYThb
chopmyBaTu MaiiOyTHi cTpaTerii 3amobiraHHs MmMo3aHei -
pOIICUXiaTpUIHKUM IIpodeMaM abo iX YCYHEHHSI cepel THX,
XTO CTpaXKIA€ Ha IOCTTPaBMAaTUIHUIA CTPeCOBUIA po3ay [9].

11le onHe peTpoceKTUBHE JOCTiIKEHHS MoKa3allo, 110
BetepaHu CIIIA 3 mocTTrpaBMaTUYHUM CTPECOBUM PO3Jia-

IIOM, SIKi paHillle IPOXOAWIN CcIIy>k0y B Ipaky un Adranic-
TaHi Ta OTPUMYBAJIM JOMOMOTY Bil YIpaB/liHHS OXOPOHU
300POB’sI, MAIOTh MiABUILEHUI PU3UK PO3BUTKY PeBMATO-
iMTHOTO apTPUTY, CUCTEMHOTO YEPBOHOTO BOBYaKa, PO3Ci-
SIHOTO CKJIEpO3Y, 3alaJbHUX 3aXBOPIOBaHb KUILIEYHUKA Ta
aBTOIMyHHMX 3axBoptoBaHb L3 mopiBHSHO 3 maltieHTamu,
IO CIOCTEPIraloThes 3 MPUBOJY IHIIMX MICUXIYHUX 3aXBO-
pIOBaHb, a TAKOX MOPIBHSIHO 3 TIOAbMU 0€3 IMCUXiaTpUIHUX
3axBopioBaHb [10].

[linBuIIeHHS HaA TJi XPOHIYHOI'O CTPECY YaCTOTHU aB-
TOIMYHHOT TaTOJIOTii OOIPYHTOBYE aKTyaJlbHICTh MpoobJie-
MU FTOPMOHAJILHOTO BIUIMBY Ha (DyHKIIIOHYBaHHSI iMyHHOL
cuctemu. CTocoBHO aii katexosamiHiB Ta 'K — ocHOBHUX
TOPMOHIB CTPecy — BCTAHOBJIEHO, 1110 iX 3MiHU KOPEJIOI0Th
3 9yicJIoM B-JiMdonuTiB, a BMiCT HOpaapeHaliHy KOPEIIOe
i3 3arajibHOIO KiibKicTio T-niMdouuTiB Ta X XeJrnepHow
cyononyisuiero — CD4+. OnucaHo pi3Hi IUISIXU BILUIM-
BY KaTeXoJlaMiHiB Ha (hyHKIIOHYBaHHSI iMyHOKOMIIETEHT-
HOI CUCTEeMU Ta Ha CYIIYTHi BillIOBilli Mpo3anajibHOIo Ta
MPOTU3aNaIbHOTO XapaKTepy 3aJie>KHO Bill cTaii cTpecy:
MPUTHIYEHHS TTpostihepaTUBHOI aKTUBHOCTI JTiM(OLIUTIB,
MOMYJISILIS TTpomyKiii aHTuTia kiacis IgA, 1gGl, IgM, mup-
KYJTIOI0YMX iIMYHHHMX KOMITIEKCIB Ta [J1-6, 3HUKeHHST BUPO-
onenns ®HII-o, mopyieHHs npolieciB akTuBauii T-1iM-
(ouuTiB Ta 0cOOMBO iX cyoromny il EK — HatypanbHux
KinepiB (CD3—/CD56+), 3uuxkenHs uncia CD3+/CD4+
T-nimMmbouuTiB mpu 30epekeHHi Ta HaBiTh 301bIIEHH] KiJlb-
kocti CD8+-KIIiTUH, 00MEXEeHHS eKCITpecii MOJIeKyJI ajre-
3ii i pizke 30iabieHHsS ynciaa CD16+/CD56+-niMbounTis
Yy KPOBOTOKY, 3HUXKEHHSI aKTMBHOCTI Ta aHTUTIJI03a1eXKHOT
KJIITUHHOT IUTOTOKCUYHOCTI. Lle TOSICHIOEThCS TUM, 1110
caMe KaTeXoJIaMiHU, sIKi € TOpMOHaMHU eKCTpeHo1 da3u pe-
aryBaHHsI, CIIPSIMOBYIOTh peakllii opraHiamy y 0ik camo3soe-
peXeHHsI caMme y TocTpy a3y cTpecy. IlimBuieHHsT piBHSI
T-xenmepiB Ta 3HUXKEeHH piBHS T-cyrpecopiB BiiOyBaeTbCs
came y roctpy a3y cTpecy, TakKi 3MiHN y (YHKIIIOHYBaHHi
IMYHHOI CUCTEMU CBiq4aTh MPO 3HUKEHHS CTiHKOCTI 10
BUHUKHEHHSI aBTOIMYHHUX 3aXBOPIOBaHb. AJie 3 IIPOJIOH-
raii€ro il CTpecopiB HACTYIA€E CTaH XPOHIYHOTO CTPECY,
SIKUW XapaKTepU3Y€EThCS MOCUJIEHHSIM aKTUBHOCTI T'yMO-
PpaIbHOI JIAHKY IIPY OTHOYACHOMY IPUTHIYeHHI aKTUBHOCTI
KJIITUHHOI JJaHKU. LIs1 BinnmoBiab, 00yMoBIeHa HEAOCTATHIM
CMHTE30M CcTpecopHux ropmoHiB — 'K Ta karexomamiHiB
caMe y XpOHIUHY CTallilo CTpeCY, MOJIsATae y maToJOTiYHOMY
BIUIMBI Ha criBBinHomeHHs Th1/Th2 ta BUIiIEHHST IUTOKi-
HiB, 1110 CIIpUsIE PO3BUTKY aBTOIMYHHOI rarosorii. [octpuii
CTpeC CyNMPOBOMXKYETHCS IMTOCWICHHSIM iMyHHUX peakiliit, a
XPOHIYHMI, HABIIAKM, OOMEKEHHSIM iXHbOI €(DEKTUBHOCTI.

Bimomo, 1110 He TIJIBKM TimoTajaMo-TinodizapHo-Haa-
nupHukoBa cuctema (I'THC), ane it 1113 moxe BinmoBinatu
peaxili€ro Ha Ailo cTpecopiB, GopMyBaTH OCHOBHI IaTore-
HETUYHi MeXaHi3MU CTpec-peaKiliit.

Llle ogHa rany3b 1OCHiKEeHb, 1110 PO3BUBAETHCSI, — BU-
BUYEHHSI [1EPEXPECHUX B3aEMOAIN MiXK €EHIOKPUHHUMMU OCSI-
mu. Hanpukitan, rinepKopTUU3M, CIpUYMHEHUI XPOHiv-
HUMM CTPECOM, € YNUHHUKOM PU3UKY PO3BUTKY SIK TUPEOITHOT
matoJjorii, Tak i LIJI. Ile BukIMKae mogabliry HEOOXiTHICTh
MPOBEACHHS AOCTIIKEeHDb 3B’SI3KY MiXX TUHAMiKO PiBHS
IVIIOKOKOPTUKOINiB, TUPEOIAHOIO (DYHKIIIEIO, CEKPelliElo
IHCYyJIiHY Ta iHCyJliHOpe3ucTeHTHicTO [11].
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Ipynoto GenbriicbKux BYEHNUX-300JI0TiB 11e y 1998 pouri
BUSBJIEHO iHTIOYIOUYMi1 BIJIMB OCi HAAHUPKOBUX 3aJ103 HA
¢ynkuio 1113, 1o nputaMaHHO TOJTOBHUM YMHOM JAOPOC-
qmuM xpebetHuM. Iin yac emOGpioHanbHOTO a00 TUIYMHKO-
BOI'0 PO3BUTKY KOPTUKOTPOITiH-PUIi3MHI-TOPMOH MOXE
crumysoBaTy BuBiibHeHHs1 TTT, mopsia 3 anpeHOKOpTH-
koTtpornHuM ropmoHoM (AKTT), i, oTxe, BiAnoBigHO cTU-
MYyJIIOBaTH BUBLIbHEHHS TUPOKCcHHY (T4) Tupeoumramu [12].
3HUXXEHHS eKCIIpecil THPEOTPONiH-PUIIi3UHT-TOPMOHY Y
rimortajxamyci, MaOyTh, Bilirpa€ KIII0YOBY POJIb Y IIPOJIOHTO-
BaHiil ¢a3i KpUTUIHOTO CTaHy, X04a IIPOLIeCH, 1110 3aITycKa-
IOTb 11€ MOPYIIEHHS, 3aIMIIalThCs He 3’sicoBaHumu [13].

B omHOMY 3 mociimkeHb B3sid ydacTh 106 MmartieHTiB,
SIKUM MPOBEIEHO OINepaTUBHE JiKyBaHHS TUPEOITHOI Ma-
TOJIOTii Ta 0OCTEXKEHO TUPEOInHy (PYHKIIiIO. YCi MmauieHTn
BiIMOBIM HA MMMTaHHS TPHOX OMUTYBAJTBHUKIB, Y SIKMX OLli-
HIOETBCA Tist cTpecy (Kopeiichka Bepcist Daily Stress Inventory
(DSI), mikana ouiHKu colliaJbHOI peajanTaliii i KOpoTka
111Kajia cTpecoBoro IepeBaHTaxkeHHs (SOSS) ta Binkputa
anketa (0Q)). [lIkana o1iHKu 1I0IEHHOTO KUTTEBOTO CTPe-
cy, DSI, no3Bossie 3po3ymiTu posib IIii cTpecy Ha MiHJIMBI y
Yyaci CMMITOMM TMPU XPOHIYHUX 3aXBOPIOBAHHSIX, & TAKOX
OLIIHUTH 3B’SI30K MK Pi3HOMaHITHUMU KUTTEBUMMU TTOMISIMUI
Ta Qi3MYHUMH i ICUXOJOTIYHUMU CUMITTOMaMu. BusiBieHo,
1110 Ha KomuBaHHs piBHsI TTT BIIMBalOTh CTpeC, piBHI BiJib-
Hux T3 i T4, maca Tina Ta o6csir TMpeoinekTomii. Bizomo, 1o
BibHI T3 i T4 matotb 3BopoTHUI 3B’5130K 3 TTT, a piBeHb
TTT € HU3bKKM Y MaLliEHTIB, SIKi IIEPEHECIN TOTATIbHY TUPEe-
OIIEKTOMIIO, OCKiJIbKI OTpuUMYBaiu T4-cyrpecuBHY Tepariiio
3 TIPUBOY NTOIIMpPEHOro paky. [1pu aHani3i pe3yasratiB Mo-
nudikoBaHoi SOSS Ha ocHoBi Biamnosiaei y OQ piBenb TTT
MiIBUIIYBaBCS, KOJIM BifOyBajiacsl cTpecoBa mofist. 3po0JieHo
BUCHOBOK, 1110 piBeHb TTI Mae 3HaUHUIA 3B’SI30K i3 CTyIIe-
HEM CTpecy IIpH TUPEOiNeKTOMIii Ta MOTeHIIMHY KOPHUCTH SIK
JIOCTATHBO MOTYKHUI MapKep CTPECY B MOEAHAHHI 3 pe3y/ib-
TaTaMM OIUTYBaJbHUKIB. OQHAK WIS MaiiOyTHIX TOCTiIKEeHb
HEeOOXiHI aHKETH LIOAO0 COLIiaJIbHOTO CEPeOBUILIA Ta JOCTi-
JIKEHHSI CTpaTerili momosaHHs cTpecy [14].

PiBni TTT i BinbHOTrO T4 B 0Ci0 6e3 3axBoproBans 1113
3HUXKYIOThCS MiJl 4ac roJ01yBaHHS, a TAKOX IiJ Yyac Je-
npecii, Toni sx piBHI TTT i BinbHOTO T4 MiABUIIYIOTHCSI
3a HasIBHOCTI OXKUPiHHS, 3aCTynu Ta ncuxody [15]. € naxi,
1o, HaBmaku, piBeHb TTI mMoxke migBUIyBaTHCS TNl Yac
JeTpecii, 1o yeKiaaHIoe 1i TikyBaHHs [ 16]. Tomy HaBiTh 3a
OIHAKOBHUX CTpecOBUX yMOB piBeHb TTT Moxe Biapi3HITH-
¢Sl 'y KOXKHOT JIIOAWHU.

CrpecacoiiiiioBaHa MOAYJIsALisl GDYHKIIIOHAJIbHOTO CTaHy
oci rimotaaMyc — rimo@i3 Ma€e BaXKJIMBe 3HAYSHHS IJIsI
MiATPUMKM TOMEOCTa3y B opraHizmi. BctaHoBieHUM € (akT,
1110 CTPeC BUKJIMKAE aKTHUBALlil0 KOPU HATHUPKOBUX 3aJ103
BHachinok BunineHHss AKTT y nepenniit noi rimodisa.
OpraHi3m JIIOAMHU MOCTIMHO MiAAA€ThCS Ail Pi3HUX CTpe-
COPHUX YMHHUKIB, TOMY iX TPUBaJIMii BIUIMB BUCOKOI iHTEH-
CUBHOCTI MPU3BOAUTH 10 BUCHAXKEHHSI KOMIIEHCATOPHUX
pe3epBiB OpraHi3My Ta 3pUBY afaIlTailii, 110 Ha IMOMYJISIIiii-
HOMY PiBHi 3yMOBJTIOE 3POCTaHHS YaCTOTH Pi3HOMAaHITHUX
3axBopioBaHb [17, 18].

€ HU3Ka TOCIiKEeHb, Ie BUBYAJIOCH MOPYIIEHHS (hyHK-
HioHanabHOI akTUBHOCTI 1113 micns ¢iznyHoro HaBaHTaxKeH-
HS$1, MiCLIEBOTO OMPOMIiHEHHS PEHTIeHIBCbKUMU TTPOMEHSI -

MU, EMOIIITHOTO HAIIPY:KEeHH Ta Ail iHIINX MOAPa3HUKIB.
[Tepuii po6oTu 3 BUBUEHHS edeKTiB cTpecy Ha DYHKIIiIO
I3 maToBaHi e 50-Mu poKaMyd MUHYJIOIO CTOJITTS Ta
MPUCBSYCHI BIUIMBY cTpecy Ha MopdoJorito 113, rmoko-
KOPTUKOIIHY PeryJsililo rimotajgaMo-rinogizapHoi Tupeo-
imHOI oci Ha piBHI rimoTajaMiyHuX i TirnodizapHUX CTPyK-
TYp, JOCiIKEHHIO TUpeoinHoro cratycy [19].

TupeoinHi TOpMOHHU BiIirpaloTh BaXKJIMBY POJIb Y PeaKIIil
opraHi3My npu roctpomy ctpeci. Lle nmos’si3aHo 3 onocepern-
KOBAHOIO iX FTEHOMHOIO Ta HETeHOMHOIO JIi€10, SIKa MOJISITAE B
CTUMYJISILIT JTIOKATbHUX (MPOCTarjiaHAMHOBOI, aJlecHO3UHEP-
riYHOi, aHTUOKCUIAHTHOI CUCTEM, OLIKiB TEIJIOBOTO IIOKY)
i HeHTpaJbHUX CTpechiMiTyrounx mexaHismiB (TAMK-,
omioin-, nocdaMiH-, cepoToHiHepriuHux cuctem). Ha cboro-
IIHi OpraHi3M YKpaiHIIiB MiaTa€ThCsI XPOHIYHOMY CTPECOBOMY
BILUIMBY, SIKMI CYTTPOBOJKYETHCS, SIK TTPABUIIO, 3HMKEHHSIM
KOHILIEHTPAIIil TUPEOIAHUX TOPMOHIB Y KpOBi. TaKIM YMHOM,
BIUIMB XPOHIYHOTO CTPECY Ha TUPEOITHY BiCh €HIOKPUHHOI
CHCTEMU MOXe HaJlaBaTH MPOBOKYIOUMIA e(heKT Ha pO3BUTOK
TEPBUHHOTO TIMOTUPEO3Y, 11€ € JOCUTh aKTyaJIbHOIO TTPo0JIe-
Moo choroieHHs1. 3a nanumu Maja Udovcic, mepBUHHUIA
TinmoTrpeos 3yctpivyaeThbest y 4—10 % ocib 3araibHOT TOTyJIsi-
Li1, TpUYOMY YacTKa CYOKJIiHIYHOIO TiIOTUPeOo3y CTAHOBUTh
10 %. AnanoriuHi JaHi BKa3ylOThCs y pe3yibTaTax BeIUKO-
ro nonyssitiiHoro mociimkeHHss NHANES-III, 3a skumu
MOIIMPEHICTh MIEPBUHHOIO TiMOTUPeo3y craHoBMIa 4,6 %
(0,3 % — sBHWMiA, 4,3 % — cyOKITiHIUHUIA). Y cepeTHOMY Yac-
TOTa HOBMX BUIIAJIKiB CIIOHTAHHOTO TiMOTUPEO3y CTAHOBUTH
y Xxinok 3,5 Bumanky Ha 1000 oci6 Ha pik. He BukimoueHo,
IO BUpaKeHe 3pOCTaHHsI CYOKITIHIYHMX (POPM TilTOTHPEO3Y,
1110 Bi3HAYAETHCS y OaraTboX KpaiHax CBiTY, € HACJIiIKOM
i1 XpOHIYHOTO cTpecy. BB Gisbl TpUBAIOro cTpecy BU-
kiukae iHrioyBanHs cuHredy TTI Ta BinmoBigHe 3HUKEHHS
BUpOOIeHHs TUpoKcuHy (T4) Ta TpuitonTuponiny (T3).

Pe3ynbratu H1OCiIKeHb Ha TBApUHAX MOKa3aiu, 110
eekTr 6araTopa3oBO IIOBTOPIOBAHOTO Ta XPOHIUHOTO
crpecy Ha ¢yHKuiio L3 6arato B Y4oMy y3romKyOTbCS 3
eheKTaMu TOCTPOro CTpecy Ta XapaKTepU3YIOThCs Pi3HO-
CIPSIMOBaHICTIO 1110710 3MiHM piBHIB T4 i T3 y KpoBi.

Y 2005 potii rpynor BYSHUX MPOBEACHO TOCTiIKEHHSI,
JIe BUBYABCS 3B’SI30K MiX PiBHSIMM KOPTU30JIy Ta TUPEOII-
HUX TOPMOHIB. BcTaHOBJIEHO HEraTUBHUIT 3BOPOTHMIA 3B’SI-
30K MiX piBHeM koptu3sojy Ta piBHsmu TTI, BinbHux T4
ta T3 Ha miui moTyXHuX (i3MIHUX HaBaHTaxkeHb. ToOTO
i Jac aii pisuyHOro HaBaHTaXKeHHs HaliHTEHCUBHOI I10-
TY>KHOCTi BUHUKA€E PEaKTUBHUII BTOPUHHUI TIMOTUPEO3,
TOMY 1110 TicJIsI Mepioay BiTHOBJIEHHS TUPEOiIHI TOPMOHU
MMOBEPTAIMC 10 miara3oHy Hopmu [20].

60-1eHHMIT CTpec, TKOTO HEMOXIUBO YHUKHYTH, iH-
IYKyBaB Y CaMIliB IIIypiB MiABUIIEeHHs KOoHLeHTpallii T3 ta
3HUXEeHHST T4, mpu XpoHIYHOMY cTpeci Oysio Big3HauYeHO
3HMKEeHHST KoHLeHTpallii T3 ta T4. YTpumaHHS TBapuH B
YMOBaX HEMUHYYOTO MPOJIOHTOBAHOTO iIHTEHCUBHOTO CTpe-
CY, Ha BiZIMiHY Bi/l KOPOTKOYACHOTO CTPECY, CTAE MPUUMHOIO
3HIKeHHs came piBHsa T3 [21].

[pyroro BueHux 1e y 1982 potii mpoBeneHO TOCTiIKeH-
HSI Ha ITaxax, y pe3y/abTaTi SKoro 3p00JeHO BUCHOBOK, 1110
CTPECiHIyKOBaHE 3HMKEHHSI MOKA3HUKIB TUPEOiTHOTO CTa-
TYCY HE € HaCJIiIKOM BUCHaXXeHHS MPOAyKIlii ropMoHiB 1113,
a CKopillle € Hac/IiAKoM iHTi0OyBaHHS 11 pyHKIii [22].
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V nmocaimkeHHsIX epeKTiB cTpecy Ha ¢yHKIio 13 y
JIIOJIMHU, SIK TIPABUJIO, CIIOCTEPIraeThCsl AU3PETYIISILIsT TH-
peoigHoi yHKIIii. BriuB BeJInKoi BUCOTH Ta XOJOI0BOI
€KCIMO3UIIil Ha YYaCHUKIB TipChbKOI eKCITeAMIIil Ha AJISICKY
(cTpec HaBKOJIMIIIHBOTO CEPEIOBUINA) XapaKTePU3yEThCS
CUHAPOMOM 3HMKeHHs piBHs T3 Ta ImiaBUIEeHHS PiBHIB
rT3 ta kopTusomy [23].

Ile y 1994 poui npoBeneHo nochiimkeHHs crany 1113
B €MIrpaHTiB i3 TPUBOXHO-IETIPECUBHUM CUHIPOMOM Ta
0€3COHHSAM B YMOBAaX ICUXOJOTIYHOro cTpecy. BusiiaeHo
0araro BUMAJKiB riMOTUPEOINHOTO CTaHy, MPO 1110 CBIMIUIN
3HMKeHHS KoHueHTpauii TTT ta TupeoinHux ropMoHiB (3a-
ranpHU T4, Bimbamit T4, 3aranpanii T3 ta rT3). OnHaxk 1eit
CTaH HE 1iarHOCTYBABCS B IHIIMX KJIiHIYHUX AOCIIIKEHHSIX
Ta He KOPEJIIOBAB i3 TSKKICTIO IICUXiaTpUUYHUX AiaTHO3iB.
Ha nyMKy aBTOpiB, 3HUKEHHSI TUPEOITHOTO CTaTyCy B LIMX
MAli€EHTIB € BiT0OpaKeHHSIM TSIKKOCTi XpOHIYHOTO CTpPECY,
MEXaHi3M SIKOTO MOTpedye MoNabIIOro BUBUEHHS [24].

CrpecoBi o6cTaBUHU ab0 CTpecopu BILUIMBAIOTH He
TUIBKYU Ha (YyHKIIIOHYBaHHS OcCi rinotanamyc — rinodis,
ajie i Ha TICUXOJIOTiYHI Ta (iziooriyHi Biamosiai. 3B’s130K
Mixk nmopymeHHsaM ¢pyHkwii L3 Ta mempeciero mocmimky-
BaBCsl BIPOMOBXK JEKIIbKOX AeCATWIITD [25]. JlochigHuKu
BUSIBUJIN AEKiJIbKa MOXJIMBUX B3aEMOIIN MixX CEKpeLi€ro
TUpeoigHUX ropMoHiB, akTuBHicTioO [THC Ta perynsuieto
HacCTpPOIO, a 3B’S130K TIOTUPEO3Y 3 AeIpecielo OyB y LEeHTPi
yBaru pi3HUX MeTaaHai3iB [26—30].

Bimomo, 1110 cTpecoaocTynHiCTh NiABUIIYEThCS 3a Ha-
SIBHOCTI MOTEePEHHOrO HEraTUBHOTO METa00JIiYHOTO (heHO-
TUITY, HECTavi CHY, MPUIOMY aJKOTrojt0, (hi3UuIHOT UM TICU-
Xi4YHOI BUCHAXKEHOCTI, ITiCJISI TIepeHEeCeHO0l XBOPOOU TOIIIO.
Bigomo, 1110 MeTabo:iuHmii (heHOTUII Biflirpa€ BaskJIMBY POJIb
y PO3BUTKY KapaioBacKyJSIpHUX KaTacTpod Ta 0OMiHHUX
MOpYIIeHb, SIK-OT IIYKPOBUI1 IiabeT 2-T0 THUITY, apTepiajbHa
rinepTeHsist, 3aXBOPIOBaHHS KOPOHAPHUX CYIMH, aTePOCKIIe-
po3. Jlist cTpecy Ha piBHI opraHi3aMy IIBUIKO IPU3BOIUTH 10
METa0O0IYHUX, MOJIEKYJISIPHUX TTOPYLIEHb, 3a pealizalli€lo
SIKUX YTBOPIOIOTHCSI BUCOKOPEAKTUBHI CUTHAJIbHI areHTH,
1110 B MJIMX J03aX BUKJIMKAIOTh 3aXMCHI peakllii Ta CTaloTh
TOKCUYHUMU y BEJIMKUX 103ax. BHacninok 3HayHOro nocu-
JIEHHSI OKMCHIOBAJIBHUX TIPOLIECiB (OKCUIATUBHUIA CTPEC) Y
KPOBi HAKOMTMYYIOThCSI CUTHAJIbHI, 0i0JIONYHO aKTUBHI HU3b-
KOMOJIEKYJISIPHI CITOJIYKH, 1110 00YMOBJIIOIOTh MOAM(DIKalIilo
JIiTTiAIB, BYJIEBO/IB, OiJIKiB, peLIENTOPiB, TOPMOHIB, MITOXOH-
NIpiii, HyKJIeTHOBUX KUCJIOT i HABiTh TeHOMY. AKTUBHI (DOpMU
KHMCHIO YTBOPIOIOTHCSI BHAC/IOK HECTIPUSITIIMBUX (CTpe-
COpPHHUX) CUTYyalliid. 3 MiABUILIEHHSIM B OpPraHi3Mi KiJlbKOCTi
aKTUBHUX (hOPM KUCHIO 301IBLIYETHCS PU3UK COMAaTUIHUX
mytatiit. [1py 1iboMy ogHUM i3 iHpOpPMAaTUBHUX MapKepiB
CTpecCy CIYKUTb IMePOKCHUIALLiST TTOTiHeHACUUEeHUX XKUPHUX
KHUCJIOT i3 HAKOTTMUEHHSIM MaJIOHOBOT'O JiaJIbAeTiTy, a HeHa-
CHMYEHi aJIbAeTiau — MPOAYKTH LINX PeaKlliii — BKIIOYAIOThCS
1o Moaudikallii KIITMHHUX OLIKIB Ta iHITMX KOMITOHEHTIB.
IlepexkucHeHi Jiimiay MOXYTh YTBOPIOBAaTU MEPOKCUIIHI pa-
IUKAJIN, a TAKOXK aKTUBOBAHMI (CMHIVIETHUIA) KuceHb. [1im-
BMILIEHHIO MMPOIYKIIii aKTUBHUX (DOPM KUCHIO T Yac cTpecy
CIIpUsSIE aKTUBALLisl BUKMIY KaTeXOJIaMiHiB, 1110 IOEAHYEThCS 3
nepudepruIHoOI0 BA30KOHCTPUKILIEID, TKAHMHHOIO TMITOKCIiE0
Ta KiJIbKiCHUMU 3MiHaM¥ KJIITUH KPOBi: BUHUKAIOTh €pPUTPO-
LIUTO3, JIEMKOLIMTO3, HeiTpodinis [31, 32].

Cepen MeTa0o0JIiYHUX 3aXBOPIOBAHb, 1110 TTOEAHYIOTHCS
3 OKMCHIOBaJIbHUM CTPECOM, HalOibIy yBary npuBep-
TalOTh CEPLIEBO-CYAMHHI XBOpOOM (aTepoCKIepo3, ile-
MiuyHa XBOpoOa ceplisl, apTepiajibHa TilepTOHisT), XBOPOOU
LIEHTpaJIbHO1 HepBOBOI cucteMu (xBopoba [lapkiHcoHa,
AunbireiiMepa), HUpPOK, MUCQYHKIIii eHTIOKPUHHUX OPTaHiB,
aBTOIMYHHI 3aXBOPIOBaHHS, pi3Hi myxJnHU. OKCuaaTuBHE
VIIKOMXEHHSI BUTbBHUMU paliiKajlaMHu, 1110 MTPU3BOIUTD 10
Moaudikallii OUIKiB i 3pelITO0 10 YIIKOIKEHHS KJTITUH,
JIEKUTb B OCHOBI MaTOreHe3y aBTOIMyHHUX MOPYILIEHb MPU
nii xpoHiuHoro ctpecy [33—35].

JlucropMoHajabHa €Ti0JIOTisl iHCYJiHOPE3UCTEHTHOCTI
noB’s13aHa 3 rinepceHcudinizauiero [THC y pesynbrari aii
pi3HuX (haKTOpiB (HANPUKIIA, XpPOHiUHA TillepaKTUBaIlis
CUMIIATUYHOI HEPBOBOI CUCTEMM), B OCHOBI SIKOI JIEXKUTh
KaTexoJaMiHepriyHa Ta CepOTOHIHEPTiYHA AU3PETYISITOPHA
IaToJIorisl. Y pe3ynbTaTi BUHMKAE TimepKopTU30aeMisa (a
KOPTHU30JI — 11€ KOHTPIHCYJISIpHUI rOpMOH). TakoX y Bizro-
Bilb Ha XpOHiUHe MiABUIIEHHS PiBHS KOPTU30JIY ITiABUIILY-
€Tbcs excnpecis sientuny. [1ia BruimBoMm rinepkopTusosiemil
PO3BUBAETHCS TiMEpiHCYIiHEMIsI Ta TinepJenTuHeMis. Y ma-
LIE€HTIB i3 OXKMPIHHIM, JUCTIIIAEMIEI0, TilepIeNTUHEMIEIO,
rinepiHcyJiiHeMiero Mae miclie miaBuileHHs piBHs [DOP-1 ta
IHIIIMX POCTOBUX (haKTOPiB, SIKi O€pyTh YIaCTh Y PEMOIETIO-
BaHHI CyIMHHOI CTIHKHM Ta Y MeXaHi3Max CTUMYJISILIT IOty
KJITUH Pi3HUX TUMIB. € MOOAUHOKI TOCTIIKEHHS, ¥ SIKHUX
BKa3YEThCSI HA MiJIBUIIIEHHS BUTAJKIB BY3JI0BOTO 300a y
JIIONIeH i3 HeraTUBHUM MeTaboIiyHuM heHoTHIToM [36—38].

BuznavanpHuMu MapkepamMu MexXi (i3ioIoriyHOro mo-
JTy KJIITMH i HEOTUTACTUYHOI TTpoJtipepaTUBHOI aKTUBHOCTI
MOKe OyTH HasIBHIiCTb TillepiHCYyIiHeMii Ta rinepaenTuHeMil.
I®P-1 Bigirpae 3HaYHY pOJIb Y PETYJISLIT KITITUHHOI TTpoTiche-
pallii Ta arornTo3y 11010 EHEPreTUYHOro MeTadoII3MY i Ma€e
3aJIEXKHICTh BiJl TUITYy XapuyoBOi MOBEMIHKM. A TTi 9ac mii Xpo-
HiIYHOTO CTPECY CIIOCTEPIraeThCsl 3MiHA XapuOBOI MOBEAIHKM.

Tomy came y meit BaxXKMii IJis1 YKpaiHU iCTOpUYHUI
Mepio BaXXJIMBUM € BUBYEHHS SIK KJIIHIYHUX, TaK i MaTo-
T€HEeTUYHUX aCIeKTiB TOPMOHAIbHUX, IMYHOJIOTIUHUX, Me-
TabOMIYHNX 3MiH, SIKi BAHUKAIOTh B OpTaHi3Mi Mia Ii€ro
XPOHIYHOTO CTPeCy Ta CIPUSIIOTh PO3BUTKY TUPEOIAHOI Ia-
TOJIOTII.

KonduikT inTepeciB. ABTOpH 3asBJISIIOTH IIPO BiICYTHICTD
KOHGJIIKTY iHTepeciB Ta Bi1acHOI (hiHaHCOBOI 3alliKaBJIeHO-
CTi IIpY MiATOTOBIIi JAHOI CTATTi.
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The effect of stress on the thyroid morphofunctional status
(literature review)

Abstract. The article is a literature review on the effect of stress on
the thyroid morphofunctional status. The article provides the results
of research regarding the effect of various stressors on the thyroid
functional state. It also discusses the mechanisms of immune system
dysfunction under the influence of stressors that cause autoimmune
disorders. The pathophysiological connection between the action of
stress hormones and thyroid hormones is described, which consists
in changes in the functional state of the thyroid gland depending
on the stage of stress. The article also analyzes recent multifactorial
population studies on the association of elevated cortisol levels,
hyperinsulinemia, hyperleptinemia, and increased neoplastic pro-
liferative activity. The dyshormonal etiology of insulin resistance is
based on hypersensitivity due to various factors, which is based on
catecholaminergic and serotonergic dysregulatory pathology. As
a result, hypercortisolemia occurs. Also, in response to a chronic
increase in cortisol level, the expression of leptin increases. Hy-
perinsulinemia and hyperleptinemia develop under the influence
of hypercortisolemia. Patients with obesity, dyslipidemia, hyper-

leptinemia, hyperinsulinemia have increased level of insulin-like
growth factor-1 and other growth factors that participate in the
vascular wall remodeling and in the mechanisms of stimulation
of the division of various types of cells. There are isolated studies
indicating an increased incidence of nodular goiter in people with
a negative metabolic phenotype. The presence of hyperinsulinemia
and hyperleptinemia can be a crucial marker of the boundary be-
tween physiological cell division and neoplastic proliferative activity.
Insulin-like growth factor-1 plays a significant role in the regulation
of cell proliferation and apoptosis in terms of energy metabolism
and depends on the type of eating behavior. Chronic stress changes
eating behavior. Therefore, in this difficult historical period for
Ukraine, it is important to study both clinical and pathogenetic
aspects of hormonal, immunological, metabolic changes that occur
in the body under the influence of chronic stress and contribute to
the development of thyroid pathology.

Keywords: hypothyroidism; autoimmune diseases; stress; immune
system; insulin resistance
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Diabetes mellitus and COVID-19:
living with double risk

Abstract. Background. The purpose is to analyze and summarize the studies conducted to determine the impact
of COVID-19 on the course of diabetes mellitus and the manifestations of chronic complications of this disease.
Materials and methods. We did the search in PubMed and ScienceDirect databases using the following line:
“SARS-CoV-2 or COVID-19 and diabetes or hyperglycemia’. Results. It was found that in patients with diabetes,
the severity of COVID-19 is increased. In particular, the number of those who needed intensive care or artificial ven-
tilation has elevated. The same negative trend is noted for the overall mortality rate in patients with diabetes. It has
been found that COVID-19 contributes to an increase in the development of diabetes, including diabetic ketoacidosis,
hyperosmolar syndrome, brain stroke and mental health disorders, which can potentiate the effect of COVID-19 in
enhancing the manifestations of diabetes and double risk for these patients. Along with this, the common pathways
of the pathogenesis of diabetes and COVID-19 determine the bidirectionality of the interaction in their comorbidity.
Conclusions. We have demonstrated numerous links between COVID-19 pathogenetic mechanisms and diabetes.
Despite this, current research shows only modest evidence of an increased risk of metabolic, neurological, and
psychiatric complications in patients with diabetes who had COVID-19. However, along with the direct impact of
patients’ infection, the conditions of pandemic are also affected, which complicate access to the necessary care
and should be taken into account when studying the clinical consequences of COVID-19 in patients with diabetes.

Keywords: diabetes mellitus; hyperglycemia; chronic complications; COVID-19

Introduction

At the beginning of December 2019, the first cases of
pneumonia of unknown origin were detected in Wuhan,
the capital of Hubei Province. The new pathogen was an
enveloped RNA-beta-coronavirus-2, called coronavirus
severe acute respiratory syndrome 2 (SARS-CoV-2), with
phylogenetic similarity of SARS-CoV [1]. By March 11,
2020, the World Health Organization declared the status of
a pandemic [2].

SARS-CoV-2 became the first virus to have global ef-
fects unknown to infectious disease for over a century. Its
spread was facilitated by high contagiousness combined with
a long latent period and a large number of asymptomatic
carriers [3]. COVID-19 can progress from a mild respiratory
infection to a generalized inflammatory state, acute respi-
ratory distress syndrome (ARDS), associated with multiple
organ failure, and has a high mortality rate [4].

In about 80 % of people, infection with SARS-CoV-2 can
lead to mild or unnoticeable symptoms, but in about 20 % of

those infected with COVID-19, it can lead to serious con-
sequences with a high risk of death. Concomitant diseases
significantly increase the risk of a severe course of the disease.
Chronic conditions associated with Western lifestyle: cardio-
vascular disease, obesity and diabetes mellitus (DM) [5] are
among the most at-risk associated diseases.

Given that diabetes is one of the most important co-
morbidities in patients with SARS, it undoubtedly has an
impact on hospitalization rates, mortality and economic
consequences. Today, about half a billion people worldwide
have DM, and this number will increase by 25 % in 2030
and 51 % in 2045. Prevalence is estimated at 9.3 % (463 mil-
lion people), rising to 10.2 % by 2030 and 10.9 % by 2045.
According to various studies, the prevalence of diabetes in
patients with COVID-19 has ranged from 5 to 36 % [6].

It is well known that people with diabetes have an in-
creased risk of infection, especially influenza and pneumo-
nia [7, 8]. In addition, DM was previously reported as the
leading cause of death among people infected with pandemic
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influenza HINT in 2009 [9, 10]. Epidemiological studies
have rapidly and consistently identified DM as one of the
major comorbidities associated with COVID-19 and affec-
ting its severity.

Understanding these aspects will help to identify and un-
derstand elements that can be useful in fighting the pandemic
as best they can. In addition, many have been affected by the
reduction in physical activity caused by the lockdowns im-
posed by most governments around the world, which is espe-
cially important for those with DM. All these consequences
should be considered problematic because they increase the
risk of infections, hospitalization, amputations, and death in
diabetic patients [11].

However, additional research is needed on how exactly
COVID-19 affects the course of DM and changes the mani-
festation of chronic complications of this disease. This article
will review and analyze the results of research conducted by
scientists from different countries around the world since the
beginning of this pandemic.

The purpose of the study is to analyze and summarize
the data of the conducted studies regarding the influence of
COVID-19 on the course of diabetes mellitus and the mani-
festation of chronic complications of the disease.

Materials and methods

An extensive search of the PubMed and ScienceDirect
databases was performed using the following lines “SARS-
CoV-2 or COVID-19 and diabetes or hyperglycemia”.
A manual search was also conducted in major general and
infectious disease journals. The results of both original and
review studies were included in the study in order to provide
the widest amount of data on the researched question.

Pathogenetic basis of the interaction between
COVID-19 and diabetes mellitus

Commonality in pathology suggests that acute adverse
reactions caused by COVID-19 may superimpose on pre-
existing inflammation, glucose variability, and multi-tissue
damage in patients with DM to worsen outcomes.

Type 2 DM (T2DM) is associated with mild chronic
inflammation. The inflammatory process in the pathoge-
nesis of T2DM associated with the IKKb/NF-kB pathway
as a molecular mediator of insulin resistance and a pharma-
cological target for insulin sensitization [12]. The general in-
creased susceptibility to infections is based on the secondary
weakening of the immune system [13]. In patients with DM
many aspects of the innate and adaptive immune systems are
disturbed: inappropriate action of T cells, impaired activity
of natural killer cells, dysfunction of phagocytic cells, inhi-
bition of chemotaxis of neutrophils, and defects in comple-
ment action [14].

Excessive caloric intake leads to stimulation of insulin
secretion by B-cells of the pancreas with increased oxygen
consumption, leading to cellular stress and mild inflamma-
tion. Insulin contributes to the absorption of glucose and
the increase of adipocytes, which, in turn, causes the acti-
vation and recruitment of macrophages into adipose tissue.
Adipocytes and macrophages then secrete more of various
pro-inflammatory cytokines and chemokines (including in-
terleukin-1 (IL-1), IL-6, IL-8, monocyte chemoattractant

protein-1, C-reactive protein) and less anti-inflammatory
cytokines and adipokines (including IL-4, IL-10, IL-13 and
adiponectin) [15]. All these factors can then increase insulin
resistance, which will lead to an increase in the release of in-
sulin from the pancreas and the creation of a “vicious circle”.
A mild chronic inflammatory state in patients with DM may
enhance the inflammatory response to SARS-CoV-2 infec-
tion and precipitate a state of hypersensitivity and cytokine
storm that can lead to pneumonia, ARDS, and ultimately to
MODS seen in severe COVID-19 [16]. Consistent with this,
patients with COVID-19 and DM had higher levels of IL-6,
CRP, and fibrinogen compared to patients without it [17].

Quarantine measures have become an equally impor-
tant factor affecting the health of people with DM. Forced
orders to stay at home/in place during the pandemic resul-
ted in reduced physical activity, altered diet and increased
stress. In addition, a decrease in exposure to sunlight and,
as a result, a decrease in vitamin D, leads to a decrease in
its anti-inflammatory effect, which can also increase insulin
resistance [18]. The above-mentioned factors worsen the
condition of patients.

Features of the clinical course of COVID-19
in patients with diabetes mellitus

The prevalence of DM in patients with COVID-19
caused by severe acute respiratory syndrome caused by
SARS-CoV-2 varies by country: from 5 to 20 % in China,
17 % in Italy and 33 % in the USA [19-21].

During the first outbreak in Wuhan, it was noted that
DM was associated with a higher risk of severe pneumonia,
the release of enzymes associated with tissue damage, exces-
sive uncontrolled inflammatory reactions and hypercoagu-
lation [22]. In the report of the Center for Disease Control
and Prevention in China, summarizing the results of 72,314
cases of the disease, it is noted that the overall mortality rate
was 2.3 %, and for cases of DM was 7.3 % [23]. A review of
the hospital records of 1,099 patients in China found that
the overall prevalence of DM was 7.4 %, but among those
who required intensive care or mechanical ventilation or
who died, the prevalence was 26.9 %, compared with 6.1 %
among those who did not have these signs of a serious illness.
A review of 5,279 confirmed infections at one New York
Medical Center found that a total of 22.6 % had pre-existing
DM, but only 9.7 % of those who did not need hospitaliza-
tion suffered from DM, compared with 34.7 % of those hos-
pitalized [24]. An initial assessment of comorbidities among
affected US cases by the Centers for Disease Control found
that of 7,162 cases with complete records, a total of 10.9 %
had DM, but the prevalence was only 6 % of those who did
not require hospitalization, compared with 24 % of cases
require hospitalization and 32% of those who were subse-
quently hospitalized in the intensive care unit [25].

One patient who died of COVID-19 was 73 years old and
had T2DM [26]. H. Shi et al. report that comorbidities with
DM are important independent risk factors predicting acute
kidney injury among patients with COVID-19 [26]. 126 out
of 355 patients who died had DM (35.5 %) compared to only
three patients (0.8 %) among patients who died who did not
have the disease [5]. Other research, which involved 242 pa-
tients, showed a higher prevalence of DM among severe pa-
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tients (4/37, 10.8) than among non-serious patients (11/205,
5.4 %) [28]. L. Hu et al. reported a higher prevalence of DM
outcomes, including severe (22/146, 15.1 %) compared with
mild (14/151, 9.3 %), critical (11/26, 42.3 %), and favo-
rable (28/260, 10.8 %) versus unfavorable (19/63, 30.2 %)
[29]. Similarly, in the research of C. Eastin et al., the pre-
valence of DM was higher in patients with a severe course
than with a mild course (28/173, 16.2 % vs. 53/926, 5.7 %)
[30]. The mortality rate for COVID-19 among patients with
DM was 7.3 %, which was higher than the overall mortality
rate (2.3 %) [23]. In another study, among 52 critically ill
patients, the prevalence of DM was 2/20 (10 %) in survi-
vors and 7/32 (22 %) in nonsurvivors [31]. In 140 patients
(severe — 58, mild — 82), DM was detected in 8 (13.8 %)
and 9 (11 %) cases, respectively [32]. Similarly, among 191
patients, severe (137) and mild (54) course of DM were dis-
tinguished, the prevalence of DM was 19 (14 %) and 17
(31 %), respectively [33].

Several meta-analyses have documented the effects of
diabetes on the severity and effects of COVID-19. Me-
ta-analysis, including 31 studies with a total of 6,104 ca-
ses, showed that in patients with already existing DM, the
development of severe form COVID-19 was more frequent
than in cases without DM [34]. Another meta-analysis of
14 studies, including 4,659 cases from China and the USA
with a prevalence of DM of 23.8 %, showed that the risk of
death increased in diabetic patients [35]. A larger meta-ana-
lysis, including 33 studies with 16,003 cases, showed that the
prevalence of DM in general is 11.2 %, but subgroup analysis
found a prevalence of 10.5 % in China and 19.3 % outside
China (mainly in the US) DM increased the risk of severe
illness and death [36]. Further meta-analysis of 30 studies
with 6,452 cases showed that DM increases the risk of severe
COVID-19, ARDS and death [37].

Various studies have reported that patients with diabetes
are more likely to develop COVID-19 disease and complica-
tions such as ARDS and even death than healthy individuals.
DM was a predictor of adverse outcomes, and the prevalence
of diabetes was higher in patients with a severe course than in
patients with a mild course in studies involving 1,451 patients
[29, 30, 38—40]. Furthermore, another nine studies clearly
indicate that DM is a risk factor for adverse outcomes and is
associated with ARDS and prolonged treatment in patients
with COVID-19 [26, 27, 29, 41—43]. In a nonrelevant study
of 113 patients with septic shock, a history of DM was asso-
ciated with a lower risk of ARDS compared with nondiabetic
patients [44]. This result requires further research.

Growing evidence also suggests that COVID-19 in dia-
betic patients is more likely to be associated with severe or
critical illness, with rates ranging from 14 to 32 % in dif-
ferent studies [25, 32, 42, 45, 46]. According to A. Bruf-
sky, potentially in uncontrolled hyperglycemia, high and
abnormally glycosylated ACE2r in the lung, nasal airways,
tongue, and oropharynx may also serve as an enhanced
binding site for SARS-CoV-2, resulting in a higher suscep-
tibility to COVID-19 [47]. This indicates the presence of
stress hyperglycemia (i.e., transient elevation of glycemia in
patients with glycated hemoglobin < 6.5 % after acute illness
or surgery) [48], which may have a worse outcome in acute
illness compared with previously diagnosed DM. Taking into

account that patients with stress hyperglycemia had similar
worse outcomes in a previous meta-analysis, this finding is
not surprising [49, 50]. Stress hyperglycemia was one of the
bad prognostic factors and was associated with a significant
increase in the frequency of respiratory failure and death in
subjects of SARS [9].

Nevertheless, hyperglycemia is still a strong predictor
of prognosis in hospitalized patients with COVID-19. In
addition, hyperglycemic COVID-19 patients, compared
with normoglycemic subjects, showed a higher cumulative
incidence of serious disease. Besides, optimal blood glucose
control with insulin infusion may improve the prognosis of
hospitalized patients with COVID-19 and patients with hy-
perglycemia [51]. Patients with mild infections and usual oral
doses can continue to take the usual hypoglycemic drugs.
However, the treatment of DM causes difficulties.

Despite many uncertainties, the guidelines for the
COVID-19 pandemic in most countries include people with
DM as being at risk. However, reports from pediatric endocri-
nologists in China and Italy state that they have had no cases
of COVID-19 in children, adolescents, or young adults under
25 years of age with DM requiring hospitalization. It is also re-
ported that children with DM did not have a different disease
pattern compared to children without DM [52]. In contrast,
older people, especially men and/or people with DM, hyper-
tension, and/or obesity, are prone to severe COVID-19 [53].

Complications of diabetes in patients
with COVID-19

Current studies have shown that diabetes affects clinical
results, but these reports are not final and require further
study. DM is a predictor of adverse clinical consequences
[29]. DM is one of the most common diseases and the main
cause of many expensive complications; if this occurs in
young patients, it may exclude them from the workforce.
Although the inflammatory response, hyperglycemia, and
tissue damage are very acute in COVID-19 infection, they
are mirrored in the pathology of DM, which is characteri-
zed by chronic low-grade inflammation, impaired glycemic
control, and slowly progressive damage to many tissues, such
as diabetic microvascular and macrovascular complications.

[t has been reported that COVID-19 may increase the
risk of developing diabetic ketoacidosis and hyperglycemic
hyperosmolar syndrome, even in people without previous-
ly diagnosed DM. Along with this, there is a tendency to
hypocoagulation protrombotic condition in patients with
DM against the background of COVID-19 [54]. Insulin re-
sistance and DM contribute to atherothrombotic conditions
as a result of imbalance of factors that regulate coagulation
and fibrinolysis. Many coagulation factors (tissue factor and
fibrinogen) and adhesion molecules (P-selectin) increase,
anticoagulant proteins (antithrombin) decrease, and fibri-
nolysis decreases due to an increase in plasminogen activator
inhibitor type 1. All of this leads to an increased probability
of endothelial dysfunction and platelet aggregation, which
contributes to the formation of occlusive thrombus in the
heart and lungs in patients with COVID-19 and DM. Patients
with COVID-19 have elevated levels of fibrinogen, CRP and
D-dimer, indicating an increase not only in coagulation but
also in fibrinolysis. The imbalance between coagulation and
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fibrinolysis is responsible for most of the pathology observed
in COVID-19 [55]. Lung, heart, and brain damage is a com-
mon pathology in COVID-19, which is associated with fi-
brous clots and disseminated intravascular coagulation [56].

Recently, there have been increasing reports of symptoms
persisting in the post-COVID period. In particular, accor-
ding to previous studies, SARS-CoV-2 penetrates the blood-
brain barrier and can directly affect nervous tissue, causing
the development of neurological and psychiatric symptoms
[57]. Thus, for patients with DM, the risk of neurological
complications in the post-covid period may increase.

Patients with COVID-19 are at high risk of developing
a stroke, especially patients with comorbid pathology. There
are no significant reserves of oxygen and glucose in the cells
of the human brain, so a decrease in blood flow in the cere-
bral vessels is accompanied by diffuse ischemia of the brain,
which is clinically manifested by syncopal states and the de-
velopment of cerebral stroke [58]. The development of stroke
in patients with COVID-19 increases the risk of mortality.
Mortality risk factors: advanced age, diabetes, hypertension,
smoking, dyslipidemia [59].

In addition, it is known that patients with DM are more
susceptible to the development of psychological stress, an-
xiety and depression [60]. These manifestations may be in-
tensified in patients suffering from acute myocardial infarc-
tion [61]. This is explained by the fact that stress-related
conditions and affective disorders, as well as COVID-19 and
DM, have a link related to pro-inflammatory cytokines in
their pathogenesis, in particular, by activating the NF-kB
factor, which in turn leads to potentiation of the develop-
ment of complications and increased severity of comorbid
conditions [62]. Stress in patients with DM is associated
with poorer metabolic control, including higher levels of
glycated hemoglobin, higher body mass index, and increased
blood pressure. Thus, the current pandemic scenario, even
in uninfected subjects, may contribute to impaired metabolic
control due to difficulties in accessing the health care system,
lack of physical activity, and increased stress associated with
prolonged isolation.

Discussion

The analysis of the studies shows that the acute
COVID-19 pandemic was superimposed on a slow metabolic
disease pandemic, one of which is DM. As a result, the seve-
rity of the course of COVID-19 increased in these patients.
In particular, the number of those who needed intensive
therapy or artificial ventilation increased. The same negative
trend is noted for the indicator of the overall mortality rate
for patients with DM. Thus, diabetes mellitus is considered
as a risk factor for COVID-19 severity.

In addition, the common pathway of the pathogenesis of
DM and COVID-19 cause two-way interaction at this mor-
bidity. We found that despite the detailed study of the impact
of DM on the course of COVID-19, insufficient attention
is paid by modern researchers to feedback. It has been de-
termined that COVID-19 contributes to the development
of complications of DM, including diabetic ketoacidosis,
hyperosmolar syndrome, stroke and mental health disorders,
which may potentiate the effect of COVID-19 in increasing
the manifestations of DM, thus closing the vicious circle

double risk for these patients. Further research should be
directed at determining the impact of transmitted COVID-19
on the manifestations and complications of DM and the
factors that enhance these interactions.

Health care systems should develop programs aimed at
reducing the impact and risk of disease in patients with DM,
namely: the organization of distance counseling and distance
education systems (on medication and diet therapy issues),
which will significantly help to adhere to the target level of
glycemia for patients in isolation and reduce the number of
unnecessary hospitalizations and visits to an endocrinolo-
gist. All these measures will help to significantly reduce the
burden on the health care system in the conditions of a pan-
demic, because remote measures reduce the physical load on
inpatient and polyclinic departments of hospitals. Therefore,
it is necessary to develop and test remote monitoring systems
for diabetes patients in conditions of isolation and infection
during a pandemic.

Conclusions

Despite the great attention paid to the common patho-
genetic mechanisms of COVID-19 and DM, current studies
show only modest evidence of an increased risk of metabolic,
neurological, and psychiatric complications in patients with
DM after experiencing COVID-19. However, along with the
direct impact of infection on the condition of patients, the
conditions of the pandemic also affect access to the necessary
care and should be taken into account when studying the
clinical consequences of transferred COVID-19 on patients
with DM.

Ethics approval and consent to participate. Not applicable.
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Mypasasosa O.B., LLaeHko 3.0., ABopHuik L.A., Cizosa N.M., InbyeHko B.1., lMypaeHko T.1., LnetHu O.A.
[TOATQBCHK AEPIKQABHUM MEAMYHUN YHIBEPCUTET, M. [TOATABA, YKPAIHQ

Lykposun aiabet i COVID-19:
XKUTTS 3 MOABIMHUM PUSUKOM

PesomMe. Mema: npoananisyBatyl Ta y3araJbHUTU TOCIiIKEH-
H$I, TIpoBeeHi Wi Bu3HaueHHs BriuBy COVID-19 Ha mepebir
IIyKPOBOTI'O ia0eTy Ta MPOSIBU XPOHIUHUX YCKIAIHEHb LIbOTO
3aXBOpIOBaHHS. Mamepiaau ma memodu. Mu 31iACHUIN 10~
wyk y 6azax nanux PubMed i ScienceDirect, BUKopucToByouu
HacTyrmHui psiook: «SARS-CoV-2 a6o COVID-19 i miabet ab6o
rinepriikeMisi». Pezyasmamu. BusiBjieHo, 1110 Y XBOPUX Ha 11y-
KpOBUI IiaGeT MOCUITIOEThCS TSIKKicTh nmepebiry COVID-19.
3okpema, 3pociia KiIbKiCTb TUX, XTO MMOTPeOy€e iHTEHCUBHOI Te-
pamii abo ITYYHOI BEeHTUJISILII JJereHb. Taka XX HeraTUBHA JUHA-
MiKa CIoCcTepiraeThes i 3a MOKa3HUKOM 3arajibHOI CMEPTHOCTI
XBOPHX Ha LIyKpoBuit xiadet. Byjo BctaHoBieHo, o COVID-19
301IBIIIYE YACTOTY PO3BUTKY AiabeTy, BKITIOYAOUN Miabe TUIHUI
KETOAaI1103, TIMepoOCMOISIDHUI CUHAPOM, MO3KOBOTO iHCYJIBTY
i po3JiafiiB MCUXiYHOTO 3/10POB’s, 1110 MOXKE MOTEHIIi0BaTU BILJIUB
COVID-19 Ha nocuyieHHsI MPOsIBiB IyKPOBOTO JiabeTy i MaTu
TMOABIMHUN PU3KK JJIS TIAILIEHTIB. Pa3oMm i3 UM cibHICTD TS -
XiB TaToreHe3y 1ykposoro giabety Ta COVID-19 3ymoBiioe

JIBOHATPaBJIEHICTh B3aEMOJii MpU iX KOMOPOinHOCTI. AHATi3
IOCITiIKEeHb MoKa3ye, 1o roctpa nangemis COVID-19 nHakna-
Jlacs Ha TTaHAEMilo YIOBiIbHEHUX MeTa0O0JiuHUX 3aXBOPIOBAHb,
OJTHUM 3 SIKMX € LYKPOBUI fiaGeT. K HACTiA0K, Y IMX MallieH-
TiB ocwimniiacs Tsxkicts nepediry COVID-19. Takum yuHoM,
LIYKPOBUU MiabeT po3mIsAaeThCs K (GaKTOp PU3UKY TSKKOCTI
COVID-19. Bucnosku. I1poeMOHCTPOBAHO YUCJIEHHI 3B’ SI3KU
MiX maToreHeTMHayHUMM MexaHizMamu COVID-19 i nmykpoBum
niaberoM. He3Baxkatouu Ha 11, Y TOTOYHMUX AOCIIIKEHHSIX 10~
Ka3aHo JIMIIe CKPOMHI JIOKa3¥ MiABUIIIEHOTO PU3NKY METa0oiv-
HUX, HEBPOJIOTIYHUX i MCUXiaTpPUYHUX YCKIAAHEHb Y Malli€HTIB i3
niabetoM, siki neperecan COVID-19. OnHak nopsif i3 npsiMum
BIUIMBOM iH(iKyBaHHS Malli€HTIB 3MiHIOIOTbCS i YMOBU TIaHIE-
Mii, 1110 YCKJIaIHIOE TOCTYM A0 HEOOXiMHOI JOTIOMOTH Ta TIOBUHHO
BPaXxoOBYBaTHUCS MPU BUBUEHHI KJIiHiYHUX HacainkiB COVID-19
Yy XBOpMX Ha IyKPOBUI Iia0eT.

KiiouoBi cioBa: nykposuii miaber; rinepriikeMiss; XpoHidHi
yeknagHenHs; COVID-19
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KpasyyH I1.11., AyHaea I.[1., YHepHsiecbka I.B., OneviHikosa C.I1., Kpweoiuarka O.B.
XAPKIBCbKV HALIOHAABH MEAMYHU yHiBepcuteT MO3 Ykpainu, m. Xapkis, YkpaiHa

HoBi MOXXAMBOCTI KOpeKLUii ABTOIMYHHUX NMOPYLUEeHb
Yy XBOPUX HO LLlYKPOBUM AiabeT 1-ro tuny
TA PO3CiIHUN CKAepPOo3*

Pestome. Y cBiTi B uyinomy Ta B VkpaiHi 30Kpema HeBrnuHHO MpoAOBXYE 3p0CTaTu piBeHb 3aXBOPHOBAHOCTI Ha
aBToiMyHHI natosorii. CriocTepiraeTbcs 36inbLUEHHS KiNTbKOCTI BUNaakis Lykposoro giaéety 1-ro tuny (4A41) ta
poscisHoro cknepoady (PC) y nonynsuii. O6uasi XBopobu MaroTb aBTOIMYHHY MPUPOAY Ta AeKifbKa CrilbHUX pyuc
B rnaHi febroty, [iarHoCTUKM, BiACYTHOCTI e(heKTUBHOIO NiKyBaHHS Ta PO3BUTKY 3arpo3/IMBUX YCKIAAHEHb, SKi
€ MOTEHUIVIHO Hebe3neYHuMU 47151 XUTTS. Kpim Toro, obuasa 3axBOPrOBaHHS MaroTb reHeTUYHi (hakTopu pUsnKy,
roB’si3aHi 3 NIACLKUM JIeNKOUNTaPpHUM aHTUreHOM. TakoX ICHYIOTb IHLLI reHeTUYHI hakTopyu pUsnKy, Taki ik
T-knitnHHI aneni IL-2 | npoteiH TupoauHgocgartasa, HepeyentopHuii Tun 22 npu PC i A1 signosigHo. Y cBoto
4yepry, HaBKOJINLLHE cepefoBuLLe TeX Bifirpae 3Ha4Hy porsib y PO3BUTKY 000X 3aXBOPIOBaHb, IPUYOMY KypPiHHS Ta
BnvB BipyciB nigBuLyytoTe puauk sk PC, Tak i LJ1. [Jo cborogHi 3anpornoHoBaHi MeToam Teparnii 060x 3axBopto-
BaHb HE € MOBHICTIO ePEKTUBHUMM, a AESAKI 3 HNX HABITb MarOTb CEPVIO3HI MOGIYHI eqbekTU. ABTOPU POo3rNsaaarTs
MOXJ/IMBICTb BUKOPUCTaHHS KrieMacTuHy chymaparty sik aHTaronicta ricramiHy H1 B meHegxmenTi L1 a PC. Lievi
aHTaroHicT rictamiHy H1 neriue rnpoHvkae 4epes rematoeHueganidyHni 6ap’ep i BHacIi[goK L4boro npu3BoanTb 4O
cefatnBHoro eqhekTy. EcheKTUBHICTL KnemacTuHy hymaparty 47151 MoCueHHs pemieninizadii npy PC HelyozaBHoO
byna goseneHa B rofBIVIHOMY CIliMOMY NepexpecHoMy KIiHIYHOMY [OCTgXeHHI. KpiM Toro, ys criosiyka B HU3Ui
eKcriepuMeHTasibHUX JOCTIAXEeHb rokasana eqoeKTUBHICTb y JiiKyBaHHi LI[]1 Ta vioro ycknaaHeHs. HassHi HaTernep
AaHi JO3BONSAIOTL PEKOMEHAYBATH KNeMacTuHy ymapar siK npenapar Bubopy y KOMIJIEKCHOMY MEHEMXMEHTI
xBopux Ha PC. AKUeHTyeTbCs1 yBara Ha HEObXIgHOCTI KIiHIYHUX JOCAIAKEeHb 47151 JOBEAEHHS e(heKTUBHOCTI Kiie-
MacTuHy gpymapary B JikyBaHHi xsopux Ha LI1.

Knto4oBi cnoBa: yykposusi giabet 1-ro Tury; po3cCisiHui CKIepo3; aBToIMyHHI po311aau; aHTaroHicTy rictamiHy H1

ABTOIMYHHI 3aXBOPIOBAaHHS BpaxatoTh 0;11u3bko 10 %
MOMyJIsALil, mnpuuomy B cepeaHboMy 1 3 200 sitoneit B ycbomy
CBITI cTpaxaae Ha poscisgHuii ckiepo3 (PC) abo ykpoBuii
niader 1-ro tumy (LIJI1). ¥ Toii wac sk 3amisiHi pi3Hi Tap-
retHi cucremu opraniB, PC i IIJI1 MaloTh CXOXiCTh 3 TOU-
KM 30py aBTOPEaKTUBHMX IMyHHUX KIIITUH, SIKi BiTirpaioTh
BUPpIILIAJIbHY POJib Y naToreHe3i. OOuaBa 3aXBOPIOBAHHS
He MOXHa BUJIIKyBaTH, JuIlle 3a0e3MeUnTH CTaH pPeMicii,
a BapiaHTH MiATPUMYIOUOI Tepartii i 10ci 3aInIIalThes 00-
MEXEHUMMU Ta Hecrielu@iuyHumu [1].

IIpu LIJI1 aBTOIMYHHICTh 4acCTO MPOSIBISIETHCS B paH-
HbOMY IMUTHHCTBI, Yy CBiTi 6;113bK0 490 000 miTeit BikoM 10
15 pokiB cTpaxaaiTh Ha 1110 XBopoOy. Piniiie BiH moynHa-
€ThCH Ti3HillIe, B TopocioMy Billi [2, 3]. 3axBoploBaHicTh Ha
LIJI1 HeBOMHHO 3pocCTae, 3a MOTOYHUMMU OLIiIHKaMU, JUILIE
B Crionydyenux LllTaTax AMeprKy IIOPIYHO TiaTHOCTYETHCS
Mmaitke 40 000 HoBux BunaakiB. B YkpaiHi 1ieit mokasHuk
csirae 7,1 % cepen mopocioro HacenaeHHs [3]. L1 xapak-
TepU3YETHC TIMePIIiKeMi€l0 BHACIINOK HECTadi iHCYIIiHY,
1110 TIPU3BOIUTD 0 TaKWX KJIiHIYHUX MPOSIBIB, SIK MOIiypis,

* Tpwn nigroToBLi Luboro ornagy nowyk nirepatypu nposogmeca B MEDLINE (4epe3 PubMed), EMBASE, ueHTpanbHii 6asi gaHnx
Cochrane Ta 6a3i gaHnx Web of Science 3 MOMeHTY ix cTBOpeHHs fo BepecHsi 2023 pokKy.

© «MixHapogHuil eHJoKpUHonoriuHui XypHan» / «International Journal of Endocrinology» («Miznarodnij endokrinologicnij Zurnal»), 2023

© Bupaseup 3acnascokuii 0.10. / Publisher Zaslavsky 0.Yu., 2023

[Jina kopecnonpenuii: KpauyH Magno MaBnosuy, 4OKTOp MeAUYHIX HayK, npodecop kadeapy eHAOKpUHoNOrii Ta AUTAYOT eHAOKpUHONOrii, XapKiBCbKMI HaLiOHaNbHII MeANYHWI YHiBEpCUTET,
np. Hayku, 4, m. Xapkis, 61022, Ykpaia; e-mail: pp.kravchun@knmu.edu.ua; koHTakTHuii Ten.: +380 (67) 445 62 81
For correspondence: Pavlo Kravchun, MD, Professor, Department of endocrinology and pediatric endocrinology, Kharkiv National Medical University, Nauki ave., 4, Kharkiv, 61022, Ukraine; e-mail:

pavel.kravchun@gmail.com; phone +380 (67) 445 62 81
Full list of authors information is available at the end of the article.

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

Tom 19, N2 6, 2023



[ d )

Orasa Aiteparypm / Literature Review

MOJIIOUIICiSI, BTpaTa Baru, HyoTa, OJIF0BaHHS, OiJIb Y XKIBO-
Ti, BTOoMa Ta iH. Hacimigku XpoHiYHOTO TinepriikeMidyHOToO
CTaHy BKJIIOYAIOTh Iia0eTUYHY HEeipOoIaTiio, peTUHOIIATIIO,
Hedporarito, BUpa3Ku Ta BacKyJIOMarii, siKi 3pelTo Mo-
JKYTh 3aKiHUYMTUCSI aMIyTalli€lo. BBeaeHHs B opraHi3M XBo-
pOI1 JTIIOMHM €K30T€HHOTO iHCYJIiIHY € OCHOBHUM METOJIOM
nikyBaHHs LII1 [4].

Ilompu Te, 110 iHCYiHOTEpAITis Y OUTHIIOCTI BUMANKIB
3a0e3revyye KOMIEHcallilo 3aXBOPIOBaHHS, Y MALiEHTIB i3
1111 BUHMKAIOTh XPOHIUHI YCKJIaMHEHHSI, SIKi BKJIIOYAIOTh
XpOHIYHY, TTOTEHIIIHHO HeOe3MeYHy IJIs1 KUTTSI XBOpOOy
HUPOK y 6;113bko 30 % malieHTiB i B Maiixke JecsTh pasiB
BUIIMI PU3UK PO3BUTKY CEPLIEBO-CYJAMHHUX 3aXBOPIOBaHb
[5-7].

/11 xmacuuHO XapakTepU3y€eEThCsl OTIOCEPETKOBAHUM
pyiiHyBaHHssM CD4+ i CD8+ T-xiiTMHaMu iHCYJIiHITPO-
nykytounx B-xiituH (B-K) y mignurynkosiit 3amosi. [To-
yaTKOBa CTaisl MOB’si3aHa 3 HAsSIBHICTIO aBTOPEaKTUBHUX
KJIiTUH i BTpaTtoio B-K, monaneiia cranis nepebirae 3 aBTo-
pPEaKTUBHUMU KIITUHAMU, BTpaToio $-K i BUHUKHEHHSIM
rinepriaikeMii. TpeTs cTamisi xapaKTepU3yeEThCS BTPATOIO
B-K, rinepriikeMi€eio Ta KITiHITHUMY cummitoMaMu. [Todat-
KOBI CTajlii MOXYTb TPUBAaTH POKaAMHU A0 MOSIBU CUMIITOMIB,
1110 YCKJIQJHIOE BUSIBIIEHHS XBOPOOU 10 KPUTUYHOI BTpaTU
B-KITiTMH BHACTINOK aBTOIMyHHOI ataku. O0i3HAHICTh TIPO
TeHEeTUYHi (haKTOpM PU3UKY Ta MPOTpec Y MiarHOCTUUYHUX
MpoLeaypax 3po0HIN MOXKJIMBUM TTPOdiIaKTUYHE JIIKYBaH-
H$1 10 3HUILEHHST KpuTuuHOi Macu B-K [8]. 3okpema, aitu
3 rarwtotunamMu HLA-DR4-DQS8 i HLA-DR3-DQ2 yacrime
reHepyloTh aBTOAHTUTINIA 10 65-k/1a i3oopMu iHCYTiHY Ta
nekapOOoKCcHIasy ryTaMiHoBoi kuciaotu (GADG65).

Poscisinnii ckiiepos (PC) — aBToiMyHHE 3aXBOPIOBaHHS,
110 Bpakae LieHTpaJbHy HepBoBy cuctemy (LITHC), 3a3Bu-
qait MmaHidecTye y Bitti 20—30 poKiB i yacTilre TpariseThes
Y XiHOK, HiX y yosoBikiB [ 1, 9—11]. 3a nanumu HanioHanb-
Horo ToBapuctBa PC, Ha choromHi Maitke 1 MiIbIiOH JTroneit
3 PC 3apeectpoBano y CIIIA i 2,3 minbiioHa JIfoneit y CBITi.
B Ykpaini nomupenicts PC cranom Ha 2020 p. ctaHOBMIIA
48 BunankiB Ha 100 Tuc. HaceneHHs [41]. [TaTonoris PC
MoJIsITa€ B aBTOIMYHHIH eMieiHizallii, 3a 1K01 iMyHHi KJTi-
TUHU PYHHYIOTb Mi€JTiHOBY 000JIOHKY, OTOUYIOUY aKCOHM,
i oJlironeHAPOLMTH, TpoAYKYIoUi MieiH [12, 13].

Lle mpu3BOAUTH N0 KIIHIYHUX CUMIITOMIB, BKJIIOYAIO-
YU OHIMiHHSI, TTOKOJIOBaHHS, BTOMY Ta, 3pellITO0, Mapa-
Jiu. PermauBHo-peMiTytounii PC, nmpu sskomy KJliHiuHe
3aXBOPIOBAHHSI TIPOSIBIISIETHCS Y BUTJISIII PELIMAUBIB i pe-
MicCiii i3 TOCTYMOBMM TIOTipIIIEHHSIM CTaHY, € HaWMOIIM-
peniiowo popmoro PC, gka miarHocTyeThes y moHan 85 %
nauieHTiB. [Ipu nepBuHHO-TIporpecyrouomy PC cumriro-
MU HIBUJKO TOTiPIIYIOTHCS MiC/sl MOYATKY 3aXBOPIOBAHHS
[14]. IMaTorene3 PC 3’sicoBaHmii Tiibku yacTkoBO. Crio-
4yaTKy reMatoeHuedaliyHmii 6ap’ep cTa€ MPOHUKHUM, 1110
€ eranoM iHdinbrpanii imyHHux kiituH y LIHC, ockinbku
MPOHUKHICTh TeMaToeHI1IedaniyHoro 6ap’epa nos’si3aHa 3i
30i/IbIIICHHSM TPaHCEHIOTEIiaIbHOI Mirpallii aKTMBOBaHMNX
iIMYHHMX KJIITUH. X04a MeXaHi3M, 1110 MPU3BOAUTH A0 MPO-
HUKHOCTI, HE3pO3yMilnii, 3amajabHi HIMTOKIHU MOB’sI3aHi
3 [IUM MPOLECOM BHACIIIOK MOPYIIEHHS MiXKJTITHHHUX
3’enHaHb [1]. ¥ cBolo uepry, xemokiHoBi peuentopu CCR2,
CCR5 i CCR6 moB’s3aHi 3 Mirpaiiiero iMyHHUX KJIITUH

y HHC. Lg indinsrpalis iMyHHUX KIITUH IPU3BOIUTH 10
ypaXeHb 0iJ01 peYOBUHU, SIKi PO3LIUPIOIOTHCS 3 KOKHUM
peuuausoM [14].

Bimomo, mio pyiinyBanHs LIHC onocepenkoByeTbest
npo3anajibHuMu T-KiIiTuHaMK, Makpodaramu, akTUBOBa-
HOIO MIiKPOTJTi€IO Ta acTpoIMTaMu, a Takox B-K [1, 12]. Pe-
3uneHTHi actpouutu LIHC i Mmikporisi cipusitoTh nmporpe-
CYBaHHIO 3aXBOPIOBAHHSI LIIJISIXOM BUPOOJIEHHS 3aMalbHUX
LIMTOKIHIB i HEPOTOKCUYHUX (hakTOpiB. DeHOTUT iHDITb-
TPOBAHMX IMyHHUX KJIITUH 3MiHIOETHCS 3aJI€KHO BiI TOTO,
HACKiJIbKM TIpOrpecye XxBopooa, 3 Oiiblll BUCOKUM PiBHEM
T-xnituH i f-K Ha moyaTKy XBopoOu Ta «TJIil04UM 3ama-
JIGHHSIM», 1110 IPU3BOAUTH A0 PO3BUTKY TPETUHHUX JiMpo-
iIHUX CTPYKTYP 3 aKTUBOBAHOIO MiKpOTJIi€lo/MaKkpodaraMmu
B LIHC mpu xponiunux cramisax [14]. Y mikpormii HTHC pe-
KpyTOBaHi Makpodaru, IeHapuTHi KiaitnHu i B-K mpencras-
Js110Th aBToaHTureH T-xiitunam [10, 11]. CD4+ T-xinitunu
Kiactepa nudepeHititoBaHHs 3a3Buyaii € T-xennepamu (Th)
17 i Thl, i pearyioTb Ha aBTOAHTUI€HHU, SIKi € YACTUHOIO
HHC, sik-0T m1iKOMpOoTEeiH OJIiroAeHAPOLUTIB Mi€TiHY i OC-
HOBHMI 610K MieniHy. TokcuuHicTh Th-KaiTuH MOoXe OyTH
MPSIMOIO — Yepe3 BUBLIbHEHHS HEMPOTOKCUYHUX ITUTOKIHIB
a0o ornocepeKOBaHOI0 — yepe3 aKTUBallilo Makpodaris.
T-xnituau CD8 MOXyTb CeKpeTyBaTH 3allajibHi HIUTOKIHM,
SIK-OT TPaHyJoUUTapHO-MaKkpodarajibHUil KOJTOHIECTHU-
MyJIIo10unit hakTop, abo 6e3nocepeaHbO BOMBATHU OJIiro-
JEHJPOLIMTH 32 IOMTOMOTOI0 MEeXaHi3My, OIOCEPeIKOBAHOTO
rpaHsumom B [14].

Icnye nexinbpKa momiOHOCTE! y MporpecyBaHHi Ta ITaTo-
reHesi PC ta LIJ11. /liarHo3 y 6araThox BUITaKaxX BYaCHO HE
BCTAHOBJIIOETHCS, OCKUJIBKHU KJIiHIYHI MPOSIBU BUHUKAIOTh
3HAYHO Ti3HilIIe Mic/sI BAHUKHEHHST CaMOTO 3aXBOPIOBAHHSI
[15]. Takox LI/I1 i aHanoriuno PC 3a3Buyaii AiarHOCTYIOTh
JIMIIE Tics IX MepIIoro KiiHiuHoro ne6wooty [16]. 3 wiel
MPUYMHU 10 TTOSIBU CUMIITOMIB i TPOBEIEHHS 1iarHOCTUKHU
y 6araTbOX XBOPHUX YaCTO BXE iCHYIOTh TPUBaJi MOILIKO-
JDKEHHST OpraHi3my, CIPUYMHEHI iIMyHHOIO CUCTEMOIO, SIKi
3Ha4YHO yckJanHowTh nepeoir /11 i PC. loBoui yacto
3YCTPIiYaETHCS TOENHAHHS LIMX aBTOIMyHHUX 3aXBOPIO-
BaHb [17]. 3aranbHOHALIIOHAJIbHE TOCTiKEeHHS B JlaHii rmo-
Kazajio, mo namieHTu 3 LIJ11 MaioTh yTpudi OLIbIINIT pU3NK
po3Butky PC, Hix 310poBi itoau [49]. BinnosinHo 10 11boro
00u1aBa 3aXBOPIOBAHHS MAIOTh TeHETUYHI (PaKTOPU PU3KKY,
MOB’s13aHi 3 JIIOJCHKUM JieiiKouuTapHuM anTureHom (HLA),
XOya rarIOTUIIM 3ajiexkaTh Bifl 3axBopioBaHH:I [41]. IcHy0Th
TakoxX He 1oB’s3aHi 3 HLA reHeTtnuHi dhakropu pusuKy,
sak-oT T-kiiTunHI aneni 1L-2 i mpoTein Tupo3uHdocda-
Taza, HepeuentopHuii Tum 22 (PTPN22) mpu PC i LI/I1
BIiIMOBIAHO. 3 TOYKM 30pYy MMaTOreHe3y, B 000X 3aXBOPIOBaH-
HSIX aBTOPeaKTUBHI T-KJIiTUHU BimirpaioTh BaXKJINBY POJib,
HAIILTIOIOYM aBTOAHTUTEeHM Ha [3-K mimmuryHKoBoi 3amo3u
npu LIJI1 ta Ha mienin y LIHC npu PC [14]. Bupob6aenHs
ABTOAHTHTLI BKa3ye Ha BHecoK [3-K B 00miBa 3aXBOproBaH-
Hs1. TakoxX 11e MiATBEPIKYEThCS HasIBHICTIO Makpodarin
i IEHIPUTHUX KJITUH, III0 OTOYYIOTh OCTpiBILi JlaHTepraxca
nipu LIJT1, i iHdinsTpytounMu Mmakpodaram, siki BiirparoTb
poab y pyiiHyBaHHi Mmieniny ripu PC.

Hna nesikux dpopm PC TepaneBTUUHI MOXIUBOCTI J10-
CUTh OOMEXeHi, OCHOBHA MeTa iCHyIoUOi Tepamii — Ie-
pPEeBECTH 3aXBOPIOBaHHS i3 aKTUBHOI (ha3u B CTaH peMicil.
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KopTtukoctepoiny MOXyTb 3a0€3MeYUTH TUMYACOBE TTOJIET-
LLIEHHST 3aMaJleHHs Tij1 yac peluauBy. IMyHoaenpecaHTu He
3aBXIM MPUIATHI [UTST TPUBAJIOTO JIIKyBaHHS Yepe3 IMOoraHy
MEePEeHOCUMICTh, Hee(EeKTUBHUI KOHTPOJIb 3aXBOPIOBAH -
Hsl, CIPUUHSTIUBICTG 4O OMOPTYHICTUYHUX iH(EKIil Ta
PO3BUTOK YCKIIATHEHb [ 16—19]. [HII mimxonm cripsiMmoBaHi
Ha ooMmexeHHs Tpadiky iMmyHHuX KiituH y LHHTHC muisxom
3MEHIIIEHHS iX YTBOPEHHSI Ta IePeXoIy Yepe3 TeMaToeHIIe-
daniyHuit 6ap’ep abo 3amobiraHHs BUXOIY i3 BTOPUHHUX
nimgoinHux oprauis [20, 21]. JlikyBanHs iHTepdepoHOM
B (I-B), sskwit Mae BimoMi iMyHOPETYJISITOPHI BIACTHUBOCTI,
MPU3BOAUTD 10 3HMKEHHS Tpadika JiM(pOILIUTIB Yepes3 re-
maTtoeHuedaniyHuit 6ap’ep [22]. BinbliicTe gocaimkeHb
MiaKpecIIo0Th 3aXUcHUi edekT npenapatis [-f [23—25].
Lleit ¢paxkT OYB mpoCTeKeHUI OO0 0iOTOTIUYHMX BIACTH-
BOCTE#l 1IUX €HIOTEHHMX MPOTUBIPYCHUX MperapaTiB, sKi
€ TIoTepeaHnKaMu XxBopoooMoandikyrodoi Tepamii (XMT)
PC, Gynu cxBaJieHi Maiixke TPUALSTD POKiB TOMY, OB’ sI3aHi
3 rimote3o10 BipycHoi etionorii PC [26]. IIpote piBeHb Tepa-
MEeBTUYHOI BiIMOBI/II HA 1Ie# KJ1ac MpernapariB 3aJIUIIAEThCS
HM3bKUM, aJKe 3HIKEHHST YaCTOTU PELIMAMBIB KOJIUBAETHCS
Ha piBHi ipuoimn3Ho 30—50 % [22]. TIpenapatu i3 rpynu
MOHOKJIOHAJIbHUX aHTUTIJI, HAIIPUKJIA HaTali3yMa0, SKuit
Hanexuth 10 XMT apyroi iiHii, HalliJleHi Ha iHTerpuH o4 —
MeMOpaHHUIt OiJTOK, TIiKOMPOTEIH i3 HAAPOAUHU IHTETPU -
HiB, € IlIe OJHI€I0 MOXJIMBOCTIO, sIKa MEPEIIKOIKAa€E Iepe-
mimeHHo JerikonutiB y LIHC i mpu3BoauTh 10 3HaYHOTO
3HWXKEHHS KiJIbKOCTI peUUINUBIB MOPIBHSIHO 3 IUI1aliedo Ta
3 mpenapatamu [-fB [27]. JlikyBaHHs diHTOTIMOIOM, KU
€ iHridbiTopoM peuientopa cdinrosut-1-docdary, 0J0Ky€e
BUXiJI IGMKOIUTIB i3 TiM(MaTUIHUX BY3J1iB, 3yIIUHSIIOUU I10-
TparuissHHS aBTopeakTuBHUX KJIiTHH Yy LIHC, a nikyBaHHs
3HIKYE YaCTOTY PELIMIUBIB 10 15 % MpoTsSroM ABOPiYHOrO
nociipkeHHs [28, 29]. Crin 3ayBaXkUTH, 1110 OMHUM i3 TIpO-
TUIOKA3aHb JI0 MPU3HAYEHHS 11bOTO Mperaparty € HasiBHiCTb
HOBOYTBOpeHb. TakoxX minm yac Teparii (hiHroJIiMOIOM CJIif
pEeTEeNIbHO KOHTPOJIIOBATH OHKOJIOTIYHI MapKepH y XBOPUX
[30]. Kpim Toro, HaTanizymad abo (piHrojaiMoa MOXKYTb
CIPUYUMHUTHU MPOrpecyoyy 0araTOBOTHUIIEBY JIEHKOEH-
1edaonarito, omopTyHiCTUUHY BipycHy iHdekito [IHC,
ska 3arpoxye xuttio [19, 30, 31]. Cepen Tepanii i3 3acTo-
cyBaHHSIM aHTUTIN 10 CD20), sIKi BUCHAXYIOTh LUPKY/TIOI0Ui
He3pii Ta 3pini f-K, ayne He m1a3smMaTuuHI KIIITUHY, 3aCITy-
TOBY€ Ha OCOOJIMBY yBary IOpiBHSIHO HOBUIA Tipernapar —
oKpesi3ymad, ryMaHi3oBaHe MOHOKJIOHAJIbHE aHTUTIJIO,
SIKUW MIPOJIEMOHCTPYBAB YCITiX, 30KpeMa, B YIOBUIbHEHHI
nporpecyBaHHs PC, ocKiJIbkM 4yacToTa pelMaMBiB Oysia Ha
46 % HICXJ0I0, HIX TIpY JIiKyBaHHI mpemapartamu [-f [32].
BomHouac okpesizyMad minBUIIy€e pU3UK iH(PEKIIii BEpXHiX
nuxaabHUX HUIsaxiB Ha 40 % mopiBHSIHO 3 33 % Tipu JIiKyBaH-
Hi Tiperrapatamu [-3, Mae BUIIMIT pU3UK BipyCy OpabHOTO
repriecy (2,3 nmpotu 0,4 % y rpymi riaie6o), a TakoK BUILUA
PU3UK PO3BUTKY paKy MOJIOUHOI 3a1031 (2,3 TOpiBHSIHO
i3 0,8 % y rpyni miare6o) [33]. Jomatkosa teparis PC 3a
JOTIOMOTOIO aHTHUTINT, BKIIIOYHO 3 aHTU-CDS52 (merurertist -
i T-xuitun) i anT-CD25 (HauineHi Ha peuenTop 1L-2 i kii-
TuHM Treg), € 6araToo0ilsA09010 Ij1s TpuBajoi pemicii PC,
aJie BCi BimoMmi 3apa3 mpenapaTy L€l Tpyny MaloTh MOOiYHi
eeKTH, TOB’sI3aHi 3 MPUTHIYEHHSIM IMYHITeTY, HallpUKJIa
iH(peKIIii ToJToBHOTO MO3KY [34, 35].

Ha cboroHi 0cCHOBHOIO METOIO KJTIHIIIMCTIB 3aJTUIIIAETHCS
komreHcattis LI/11, 3anoGiraHHsI BAHMKHEHHIO Ta JTiIKyBaHHS
BX€ iCHYIOUMX ycKJIagHeHb. [IpoTe unmano iMyHOJIOTIYHUX
METO/IiB Tepartii OyJI0 TOCTiIKEHO 3 OOMEXEHUM YCITIXOM.
Kniniuni BunpoOyBaHHS HaMarajaucsi BCTAHOBUTU iIMyHHY
TOJIEPAHTHICTb LLISIXOM BUKOPUCTAaHHSI TIEPBUHHOTO aBTOAH-
TUreHa iHcyiny [36]. I BapiaHTH JTiKyBaHHS BKJTIOYAIOTh
MOHOKJIOHAJIbHI aHTUTIJIa, SIKi BUKOPHCTOBYBAINCS B Oara-
THOX KJIIHIYHUX JOCITIIKEHHIX, BKITIOYHO 3 aHTH-CD20 [37]
i antu-CD3 (BucHaxenHs T-xiitun) [38]. ¥V kniHiuHOMY
MOCTiIXEeHHI 3 BUKOpUcTaHHAM aHTU-CD20 y naiieHTiB
nmiarHoctyBaiu L1, skimo Oysio mpuUCyTHE xoda 6 oaHe
LIMPKYJIIOI0UE aBTOAHTHUTINO, i JIiKyBaHHS OyJIO pO3MoYaTo
yepe3 90 AHIB Mic/si BCTAHOBAEHHS TiarHO3y Ta CKJIaaajio-
Csl 3 YOTUPBOX 3arajibHUX KYPCiB MPOTSATOM OJJHOTO POKY.
Yepe3s 1 pik micas Tepamnii antu-CD20 piBeHb C-nientumy
niaBuIMBCs 10 0,56 mMosb/ M1 opiBHSHO 3 0,47 TMOJTb/MIT
y IpyMi, siKa oTpuMyBaJja 1aiebdo. Takum 4MHOM, TMalli-
€HTU MOTPEOYBAIM HIKYMX PiBHIB €K30T€HHOTO iHCYJIiHY,
HixX y rpymi tuiaie6o [37]. Y nocnimkeHHi 3 BAKOPUCTaHHSIM
antu-CD3 takox Opanu yyactb nauieHtu i3 L1, siki 6ynu
BU3HAYEHI 32 HASIBHOCTiI aBTOAHTUTLI i MOTpeOU B iH’€KIIii
IHCYJIIHY Ha TIOYaTKY JiKyBaHHSI MPOTITOM 12 TVXKHIB miciis
BCTAHOBJICHHSI AiarHo3y. JIiKyBaHHSI IIPM3BEJIO 10 OLTBIII IT0-
BIJIBHOTO 3HMKEHHS piBHsI C-TIenTH Iy MOPiBHSIHO 3 I1aie6o,
npudomy y 40 % malieHTiB, siki orpumyBaiu aHTU-CD3,
OyJ10 30epexeHo rovarkoBuii piseHb C-nientuay [38]. a1
BUIIM iIMYHOMOJYJIIOIOYOI Tepartii MiCTUJIA TiOpUIL aHTUTII,
o ckianancs 3i 3nutTs anTu-CTLA4 3 ninsinkoro Fe [39].

Pe3yabratu HelloJaBHIX KJIIHIYHUX JOCJIiIXKEHb CBil-
yaTh MO Te, 1110 JiKyBaJbHa iIMyHOMOMYJ/IIOI0Ua Teparlis 0e3
HEOOXiTHOCTI CUCTEeMHOI iMYHOCYTIpecii MOXJIMBA 3aBISIKU
BUKOPUCTaHHIO aHTUTeHCTIeUU(biYHOI cTpaTerii K B JIiKY-
BanHi PC, Tak i mpm LIJ11. ITpuBepraroTh yBary Bxe icHyIOUi
B apceHali JlikapiB MpOTIroM 0araTbOX POKiB JIiIKapChKi
3aco0u. [lexiabKa poKiB TOMY B OABIITHOMY CJIIIOMY IIepe-
XpPECHOMY KJIiHIYHOMY J0CiIXeHHi mifg HazBoro ReBUILD
0yJ10 MoKa3aHo e(eKTUBHICTh KIeMacCTUHY (ymapaTy IJis
nocwieHHs pemieninizaiii npu PC. JlocnmimkeHHsT BKIIO-
yayio 50 maitieHTiB, SIKi OTpUMYBaIU 5,3 MI' KJIeMacTUHY
(bymapaty niepopasibHO TipoTsiroM 90 AHIB, TIOTIM TIIaLE00
npoTaroM 60 mHiB ab0 HaBMaKW, 3arajibHa TPUBAIICTh J0-
caimkeHHs craHoBwia 150 gHiB. [lepBuHHA KiHIIeBa TOUKa
eekTUBHOCTI OyJ1a JOCSTHYTA Y I'PYITi TAllieHTIB, SIKi OTPU-
MyBaJIU JIiKyBaHHs KJIeMacTUHy pymapaTtom [51, 54].

AHTHUTICTAaMiIHHI TIpenapaT paHHiX MTOKOJiHb JIeTIe
MMPOHMKAIOTh Yepe3 reMaToeHIedaniyHuil 6ap’ep, sIKuit
zaxumae IIHC Big mepudepnyHnx HeTaTUBHUX (PAKTO-
piB, i TAKMM YMHOM BUKJIMKAIOTh cenaTuBHU edekT. Kire-
MacCTUH TaKOX € 3BOPOTHUM aroHictom perenrtopa Hl,
SIKUI 3B’SI3YETHCSI 3 TUM CAMUM PELIETITOPOM, 110 i aro-
HICT, ajie BUKJIMKAE MPOTUIIEKHY (DapMaKOJIOTiuHy Bilmo-
Billb, TOMY 1OTO BUKOPUCTOBYIOTb /ISl JTIKYBaHHSI TSDKKUX
dopm aneprii [44]. BomHo4ac mokazaHo, 1110 KJIeMaCTUH
MIPUTHIYYE ASTPAHYJ/ISALII0 TYYHUX KIIITUH, 11O MOXE CIIPH-
SITU perepdy3iitHoMY TTOIIKOMKEHHIO MioKap/ia BHACTiIOK
imemii [45] i 3HMXKEHHIO apTepiaIbHOTO TUCKY, TOMY CJIi
i3 00epekHiCTIO BUKOPHCTOBYBATH 1€l 3aci0 y XBOpUX Ha
CeplLeBO-CYANHHY MaTojoTio [46]. Y XBOpUX Ha HEBPUT
30pOBOTO HEepBa Ha TJIi IPUAOMY KJIEMacCTUHY MPOTITOM
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TPbOX MICSIIiB Ha BiIMiHY Bil TPy KOHTPOJIIO HE CITOCTEe-
pirajgocsi 3HMKEHHSI TOBIIMHMU 1lIapy HEPBOBUX BOJIOKOH
citkiBku [53]. [llloxo 1I/1, To, BUKOPUCTOBYIOUM iHIYKOBa-
HY CTPENTO30TOLIMHOM Jia0eTUUHY MUILIaYy MOJIEJb, OyJ10
cchopMoOBaHO MITYYHUN nedilluT Mi€diHy pa3oM i3 mopy-
IIeHNM CKJIaZOM KJIITUH OJiTOACHIPOIJIiaJIbHOI JIiHIl B 30-
poBomy HepBi Ha T/i LI/I. BinkiageHHsI HOBOTO Mi€JiHy SIK
0Oe3rnepepBHUIA Mpoliec, 1110 TPUBAE MPOTSATOM JTOPOCIOTO
BiKy, OyJIO 3MEHIIICHO ITi/l Yac PO3BUTKY 3aXBOPIOBAHHS i3
3HAYHUM CIIOBUILHEHHSIM TIepeaadi CUTHAILY 110 TOPOCIOMY
30pOBOMY HEPBY. Y CBOIO Uepry, KJIEMacTUH CIIPUSIE Bifl-
HOBJIEHHIO OJIIrOAE€HAPOIJIii Ta 30pOBOI0 HEpBa y MUIIEH
3 L/ [47]. HemonaBHi mociimkeHHs CBimyaTh Mpo Te, 110
KJIeMacTUHY (pymapaT MOXe MPOTUCTOSITU MOIIKOIKEH-
HIO IIKipU, BUKJIMKAHOMY BUCOKMMU PiBHSIMU TJIIOKO3H,
i cripusaTH nposnidepaliii, yTBOpeHHIO TpyOOUOK i Mirparii
eHJoTeliaJIbHUX KIiThH i hidpobaactiB [48]. Lle 3HauHOIO
MipoOl0 Ma€ TTO3UTUBHUI BIUIMB Ha JIIKyBaHHS YCKJIaJHEHb
1IJ1, 30KkpeMa CUHAPOMY 1iaOeTUYHOI CTOIIH.

3 iMYHOJIOTiYHOI TOYKHU 30pY pereHepallist TaKoX MOXKe
oyt HeobximHoto mipu LIJI1. ¥ oMy maHi mepemnporpa-
MYBaHHS 0-KJIITHH 32 OTTOMOTO10 (haKTOPiB TPAaHCKPUIILLi,
roMeo0OKCHOTO MpoTeiHy | MiaIuIyHKOBOI 3a1031/1BaHa/l -
ATUIIAI01 KUIIKY i romosiora A (MAFA) m’s130Bo-amoHe-
BpoTUYHOI (pibpocapkomu V-maf 1151 BUpOOJIeHHS iIHCYITiHY
notebye gociimkeHHs. Kooy a-KIiTHHU TIONMHU TPaHCIy-
KYIOThCSl TAKUMU (haKTOpaMU TPAHCKPUIILi, 11e TO3BOJISIE
LIMM KJIITUHAM BUPOOJISITH iHCYJIiH [52]. To6TO Ki1t0U 110 po3-
0JIOKYBaHHSI TPUBAJIOTO JIIKyBaHHS MOXKe OYTH uepe3 Mo€e -
HaHHS aHTUTeHCITeM(ivHOoI iIMyHOTeparlii 3 pereHepalli€io.

Taxum unHOM, (hapMaKOIOTiUHI BIACTUBOCTI IIPEICTaB-
HUMKa TPyIu aHTaroHicTiB ricraminy H1 kiemactuHy Ta iioro
JIOBeJIeH] MMO3UTUBHI KJIiHIYHi e(PeKTU pOOJISITD 10 CIIOJYKY
MOTEHIIHHUM KaHIUIATOM II0JI0 KOMIIJIEKCHOI Tepartii aB-
ToiMyHHOI narosiorii. OCKibKY MOTMEPeaHi CIoCTepeKeHHS!
MPOBENCHO Ha JOCUTh HEBEIMKIil BUOipIIi Malli€HTIB, HE00-
XigHi OUTBII MacITaOHI KITiHiUHI gocirimkeHHs. [ToxioHa
CTpaTeris JiKyBaHHsI, IIpU SIKiii Oyae BiACyTHSI CUCTEMHA
iMyHOCYTIpecisi, TAKOX € BaXKJIMBOIO i MEePCIIEKTUBHOIO JIJIsT
nauieHTiB 3 LIJ11. OtpuMaHi pe3yibTati eKCrepruMeHTalb-
HUX JOCTIIKeHb ¢(PeKTUBHOCTI KJIEMAaCTUHY IIPU YCKIIad-
HeHHsx L1 moTpeOyoTh NogaibIluX KJAiHIYHUX JOCTIIKEHb
JUTS1 PO3LIMPEHHS MOKa3aHb 111010 0To 3aCTOCYBaHHS.

KondaikT inTepeciB. ABTOpU 3asIBJISIIOTH ITPO BiZICYTHICTh
KOHGMIIIKTY iHTepeciB Ta Bi1acHOi (hiHaHCOBOI 3alliKaBJIeHO-
CTi IIpM MiATOTOBLIi JaHOTO MaTepiay.
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Emerging strategies for tfreating autoimmune disorders in patients
with type 1 diabetes and multiple sclerosis

Abstract. In the world as a whole and in Ukraine in partmicular,
the incidence of autoimmune pathologies continues to grow steadi-
ly. There is an increase in the number of type 1 diabetes mellitus
(T1DM) and multiple sclerosis (MS) cases in the population. Both
diseases have an autoimmune nature and several common features
in terms of onset, diagnosis, lack of effective treatment and deve-
lopment of complications that are potentially life-threatening. In
addition, both diseases have genetic risk factors associated with
human leukocyte antigen. There are also other genetic risk factors,
such as T-cell alleles of interleukin-2 and protein tyrosine phos-
phatase, non-receptor type 22 in MS and T1DM, respectively. The
environment also plays a significant role in the development of both
diseases, with smoking and exposure to viruses increasing the risk of
MS and T1DM. To date, the proposed methods of therapy for both
diseases are not completely effective, and some of them even have

serious side effects. The authors consider the possibility of using cle-
mastine fumarate as a histamine H1 antagonist in the management
of TIDM and MS. This histamine H1 antagonist penetrates the
blood-brain barrier more easily and thus leads to a sedative effect.
The efficacy of clemastine fumarate to enhance remyelination in
MS was recently demonstrated in a double-blind crossover clinical
trial. In addition, this compound was effective in the treatment of
T1DM and its complications in a number of experimental studies.
The currently available data allow us to recommend clemastine
fumarate as the drug of choice in the comprehensive management
of patients with MS. Attention is focused on the need for clinical
studies to prove the effectiveness of clemastine fumarate in the treat-
ment of patients with TIDM.

Keywords: type 1 diabetes mellitus; multiple sclerosis; autoimmune
disorders; histamine H1 antagonists
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PiaKicHUM BUNOAOK
MeAYASIPHOI KOPLUHOMMU

Pe3tome. Ha vactky megynspHoro paky mtonogioHoi 3anoau (MPLL3) npunagae 5-10 % Big ycix BUnagkis paxy
LYMTONORIGHOI 3a5103un. BinbLUiCTb BUNaaKiB (75 %) MaroTb criopaanyHui xapaktep, ogHak JacTtka rnauyieHTis 3 MPLL3
i CMHLPOMOM CIMEHHOI CXMIIbHOCTI € HalBULLIOKO cepes XBOpuX 3 6YAb-KUM CUHAPOMOM CnaakoBoro paky (6/m3bKo
25 %), i 4o MOXMBICTb Cnif ypaxoByBatu ripy ouiHui navieHta 3 MPLL3. [Jo cimeliHnx CUHAPOMIB HanexaTtb MHO-
XKWHHA eHfoKpuHHa Heornasisa (MEH) 2A, MEH 2B i civeviHi He-MEH MPLL3 (cimeviHni MPLL3). CimeriHi cuHapomm
MPLL3 TpannsaTscs npuban3Ho B 0AHOMY BunaaKy Ha 30 TUC. HacesieHHs. SHKeHa NeHeTPaHTHICTL | KiiHiYHa
MIH/IMBICTb € 3arasibHOBU3HaHUMM OCOBJIMBOCTSIMU BaraTb0X MOHOMEHHUX po3nagiB, 30Kpema (heHOTUIMIB, NoB i3aHNX
3 RET-npoTooHKoreHoM. BoHu noTpebyroTs iHAMBIAYaibHOI OLIHKM NaToreHHuX eqbeKTiB i KIIHIYHOro 3Ha4eHHs 6yab-
AIKOI [geHTughikoBaHOI HOBOI' rnocnigosHocTi RET-BapiaHTa sk nepeRyMoBy iHABIRYATIbHOrO FeHEeTUYHOroO KOHCY Tb-
TYBaHHS I niiaHyBaHHs1 MEAUYHOIO CrIOCTEPEXEHHS | NiKyBaHHS. BUCBITIIEHO [iarHOCTUYHI KpUTepii 3axBOproBaHHs,
PO3ITISIHYTO MOMEKYIIAPHO-TEHETUYHI aCrIEKTU, BUSHAYEHO TaKTUKY JliKyBaHHs | NoAasibLLIOro CrioCTePeXeHHs. Y cTartTi
onvcaHui KIiHiSHWV BUNagok pigkicHoro BapiaHTa MPLL3. PosrnsgaeTsbCs nikyBaHHs gaHoi naTosiorii 3 MpoBeaeHHsIM
panvikanbHoI ekcTpacgbacuyianbHoi TupeoigekTomii. 3 ornagy Ha HeeheKTUBHICTb pagioviod- i XimioTeparii OCHOBHUM
3asfaHHaM y nikyeaHHi MPLL3 € paHHs giarHoCTviKa, paaukaribHe XipyprivHe BTpyYaHHs, akTUBHWA MOHITOPUHI 3
METOI0 PaHHbOIro BUABJIEHHS peLmanBy XBopobu. [pu rnaHyBaHHI npoginakTMYHoOI TMpeoifeKToMil peKoMeH[0BaHo
OpieHTyBaTnCA Ha cTpatudikauito pisHs MyTawivi reHa RET i TepMiHv npoBeaeHHs npoinakTMYHOI TUPeoineKToMil,
3arporoHoBaHi AMeprKaHCHLKO TUPEOIAHOK acouialiero. YpoBaXXeHHs B KIiHIYHY pakTuKy MOEKY/IsipHO-re-
HETUYHOro [OCiAXKeHHs1 3 MeToro giarHocTukn MPLL3 gae 3mory o6’eKTUBI3yBaT reHETUYHY JliHi0 3aXBOPHOBaHHS
B 6ionoriyHoi pognHn. CBoedYacHo BctaHoBeHu giarHo3 MPLL3 pgae aMmory npu3Hadnt ageksarHe JlikyBaHHS Ha
erarii JOKNIHIYHUX MPOSIBIB 3aXBOPIOBAHHS, LLJO MOXe 3Ha4HO MOINLINTA SKICTb | TPUBAsICTb XUTTS.

KntoyoBi cnoBa: megynspHa kapumHoMa,; KasbLUUTOHIH, LUMTONOZI6HAa 3a103a; RET-MpoTOOHKOreH

BCTYI'I 0J1MBO1 BUCOKOOPraHizoBaHOi 1U(PY3HOI CUCTEMU KJIITHH,

MenynspHa KapuumHOMa IMUTOMNOAIOHOI 3alo3u
(MKIIL3) — 1e piakicHa 3710siKicHa MyXJIMHA HEHPOEHI0-
KPUHHOTO MOXOIXKEHHSI, 1110 BUHMKAE 3 C-KITTUH IIUTONOMI0-
Hoi 3a5103u. Hanexurs 1o crietiidiyHoro BapiaHTa TUPEOinHOT
OHKOJIOTIT i CTaHOBUTB 0JIM3bKO 5—10 % ycix BUMAOKiB paky
muroroaioHoi 3ano3u. Ockiabku C-KIIITUHU MPOAYKYIOTh
KaJIbLMTOHIH, MiIBUILIEHUIA PiBEHb LIbOTO MENTHIY BBaXKAETh-
Cs1 9yTJIMBUM OHKOMAapKEPOM IS JiarHOCTUKM ITyXJIMHH [1].

MPII3 6yB yrnepiie onMcaHuil y JiTepatypi sIK «3710-
SKICHUI 300 3 aminoimom» y 1906 porii [2]. Y 1959 poii 3a-
XBOPIOBaHHS OYJIO OITMCAaHe 3 TiCTOJIOTiYHOI TOYKHU 30py [3].
VY 1968 p. aurmiiicekuit ricrosor E. TTipc 3ampornoHyBas
KOHIIETIIi0 icHyBaHHS B opraHizmi APUD-cuctemu — oco-

crrennivHOI0 QYHKIIIEIO SIKOI € MPOAYKIIis 0i0TeHHUX
aMiHiB i MENTUIHUX TOPMOHIB. Byb-SIKW1 TUIT KJIITUH, 1110
Bxoauth B APUD-cucremy, MoXe CTaTu IXXKepeaoM po3-
BUTKY TyxJuHU [4]. [IpyurMHM BUHUKHEHHS TIyXJIUH, 110
MoXoITh i3 KiliTuH APUD-cuctemMu i MaloTh FOpPMOHAIbHY
aKTUBHICTb, 10 ChOTOJIHI 111e He 3’sicoBaHi [5].

Po3spizHsitorh ciopaauuHy i cnaakoBy hopmu MPILL3.
CnopaguuHa craHoButh 70—80 % Bunaakis MPIII3, criag-
koBa — 20—30 % [6]. LIi dopMu CYyTTEBO PO3Pi3ZHAIOTHCS
3a 0COOJIMBOCTSIMM MOXO/KEHHS, KJIIHIYHUMU TIPOsIBAMU
touro [7]. CriBBiTHOIIIEHHS YOJIOBIKIB i XKiHOK MpU criopa-
IUYHOMY BUHUKHEHHI MyXJIMHU cTaHOBUTH 1 : 1,4; y reHe-
TUYHO 3yMOBJIeHUX Bumaakax — 1: 1 [§].
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Cnopaguuna ¢opma MPIL3 po3BuBa€eThes y XBOpux
40—60 pokiB i XapaKTepU3y€EThCst OMHOMPOKYCHUM YpaskeH-
Hsam L3 [9]. ¥V TpetuHu naiieHTiB BiAMiya€eTbCs CTiliKa
niapes, 1110 BUKJIMKaHa MiICUJIEHOI CeKpellieto i podoToI0
IIJTYHKOBO-KHUIIIKOBOI'O TPaKTy BHACIIIOK [ii TOPMOHY, 1110
Buaiisse MPLLL3 [10].

CnagkoBa popMa (MHOXXKMHHA €HIOKPHMHHA HEOILIa3ist
2-ro tuiry, MEH 2) ypaxae npu6muszo 1 3 30 000 ocibd mo
30 pokiB [11] i mpeacTaBieHa TpboMa KJIiHIYHMMU BapiaHTa-
mu: cimeritnum MPIL3 i MPIIL3 y cknani cuHaApoMiB MHO-
JKMHHUX eHJIO0KpMHHUX Heorutadiii — MEH 2A (cunnpom
Cinmna) i MEH 2B [12].

OnuUcC KAIHIYHOro BUNOAKY

TMauieHT A., 36 pokiB, y moromy 2023 p. 3BepHYBCS I10
MeIMYHY JOTOMOTY Ha Kadeapy eHI0KpHUHOIOTiT JIbBiBCbKO-
ro HalliOHAJILHOTO MEIMYHOTO YHiBepcuTeTy iMeHi JlaHuna
TanuibKoro. 3 aHaMHe3y BilOMO, 1110 XBOPi€ OJIM3bKO TPHOX
MiC11iB, KOJIM CTajIu TypOyBaTH 3aJMIIIKa, BTpaTa MacH Tija,
BUpaXKeHa 3arajibHa cJ1aOKiCTh i OCUTLIICTb TOJIOCY.

Pesynsrati ropMOHaJIBHUX AOCTIIKEHb: TUPEOTPOITHUIA
ropmoH — 1,93 MkMO/mn (Hopma 0,27—4,2 MKkMO/mi),
BUIbHMIT TUpOKCUH — 1,14 Hr/mn (Hopma 0,93—1,7 Hr/mn);
aHTUTIIA 10 TUPEOoinHoi nepokcuaasu — 7,20 MO/mi (Hop-
ma < 34 MO/mn); kanbiuToHiH — 31,8 nir/mut (Hopma 2,0—
18,2 rir/mut), Tupeoriao6yain — 1,56 ur/mn (Hopma 3,5—
77,0 Hr/mut), ioHizoBaHM# Kanblliit — 1,28 MMosb/11 (HOpMa
1,05—1,30 MMob/J1), mapatropMoH — 55,5 1ir/mit (HopMa
15—65 nir/min). VIIbTpa3ByKoBe AOCTIIKEHHS IIIMTOMOAIOHOT
3QJI03U: y MIPaBill YaCTIi B CEpeIHil TPETUHI BUSIBJIEHO BY30J1
3HUXKEHOI EXOTEHHOCTI po3MipoM 7 X 6 MM i3 LIEHTPaTbHUM
KaJbLIMHATOM /10 4 MM 3 TiJICWIEHUM KPOBOIOCTaYaHHSIM
no nepudepii Ta B LIEHTPi By3J1a, y JiBiiA 4acTLi BUSIBIECHO
TKAaHUHHUI BY30J po3MipoMm 5 X 3 MM 6e3 03HaK KPOBO-
rnocTayaHHs. 3a pesyjbraraMy KOMIT I0TepHO1 ToMorpadii,
YJIBTPa3BYKOBOTO TOCII/PKEHHSI YePEBHOI MOPOXKHUHMU Bifl-
JAJIEHUX METacTa3iB He BUSIBIEHO. 3a iHCTpYyMEHTaIbHO-J1a-
0OpaTOPHUMM 3MiHaMU BCTAHOBJICHO ITOIEPEeIHIi diarHo3:
HeTOKCUYHUI 6araToBy3noBuii 300 I cT. [Timo3pa Ha 3mosiKic-
HUI MpoLec IUTONOAIOHOI 321031 (MeLyIsipHUii ipotiec?).

3a pe3yabpraTaMy IIUTOJIOTIYHOIO aHAJIi3y MperapaTiB
TOHKOTOJIKOBOI acmipaliiiHol MyHKUiiHOT Oiomcii By3ia
MIpaBoi YaCTKU BU3HauveHo mmimo3py Ha MPII3. V¥ uuro-
JIOTIYHMX Ma3Kax TileplesTospHOro aciipary BUSIBICHO
BEJIMKY KiUTbKICTh KJIITUH (POTIKYISIPHOTO eIliTeIilo 3 03Ha-
kamu nostiMmopismy it arumii. Kiac 3 3a Bethesda Thyroid
Classification 2017.

Ilicns mpoBeneHHS KIIiHIYHOTO OOCTEXEHHS 3TiTHO 3
MiXXHapOIHUMM HacTaHOBaMU [13] xBOpoMy MpoBeaeHO
XipypriuHe BTpy4aHHsI — eKcTpadaciiaabHy TUPEOineKTO-
Milo 3 GijlaTepajbHOIO Ta LEHTPAIHHOIO JTiM(MOINCEKITIEI0
mui. Pe3yabTaT iHTpaonepalliiiHoro eKcrnpec-ricToaoriu-
HOTO JAOCJIIIXKEHHSI: By30J1 IiaMeTPOM 5 MM pO3TalllOBaHUt
y MeéXax TKaHWH IIUTOIOAIOHOI 3271031, 32 Oy10BOIO — Me-
TYJSIPHUI paK 3 aMiJIOiZIo30M CTPOMU i 30HAMU KaJTbLIMHO3Y
B MyXJIMHi. 32 MexXaMU MyXJUHU B TKAHUHI HIUTOMO/i0-
HOI 3aJ1031 MOMipHO BUpaxkeHuil nudy3Huil ckiepos. Pe-
3yJIbTaT NATOTICTOJIOTIYHOTO JOCHIIXKEHHS: MEAYISIPHUI
pak, IpiOHOKIITUHHUI BapiaHT 3 aMi0iT030M CTPOMM.
IMicnsionepauiitHuii epioa nepediraB 6e3 ycKIaaHEHb.

PiBenb KanbuuTOHIHY Ticas omnepauii < 2 nr/mia (HopMa
2,0—18,2 nir/mi1). XBopoMy B MoJaibIIoMy OyJI0 TpU3Ha-
YeHO 3aMiCHY TOPMOHAJIbHY Tepallilo Ta peKOMEHIOBAaHO
TOCJTIIKEHHST PiBHST KAJIBLUTOHIHY B JUHAMILLi, pe3yIbTaTh
SIKOTO AaTyTh MOXJIMBICTb BUBHAUUTU TAKTUKY MOJAJIbIIIO-
ro JIiKyBaHHS. Y 3aI0BiIbHOMY CTaHi ITalliEHTa BUITMCAHO
3 XipypriuHOro BiIAi€HHS 3 peKOMEHIalli€l0 CKPUHIHTY
GionoriuyHoi ponuHu Ha rmpeamer MPIL3.

Ha chorogHi po3po0jieHUl aJropuT™M AiarHOCTUKU
MPIIIL3, MoneKkyasapHO-TeHETUYHI METOIU SIKOTO TO3BOJISI-
I0Tb He TIbKM BCTAHOBUTH XapaKTep MyTalliiHUX 3MiH i Ti/I-
TBEPAMTH JiarHO3, ajie i1, 3BaXkalouu Ha CIIaAKOBMI1 XapakTep
MPI3, npocTeXnTr MOXIUBY TPAHCMICitO MyTalliif y ciM’1
XBOPOTO i BYACHO BUKOHATU TUPEOINEKTOMIIO SIK MPEBEH-
TUBHMI 3axia. LIboMy 00CcTeskeHHIO ITiISITaloTh YCi XBOpi Ha
MPIIL3, ockinbku B 4—10 % martieHTiB, HABITh 3 HETATUBHUM
ciMeitHUM aHamMHe30M, MoxkHa BusiButu RET-myTartio [14].

Yci natieHTH 31 BCTAHOBJIGHUM JiaTHO30M MEIYyJIsIpHOTO
paKy IIMTOIOAIOHOI 3aJ1031 NOTPeOYIOTh ITPOBEACHHS TeHe-
TUYHOTO TeCTyBaHHSI. [EHETUYHE TECTYBaHHSI € YaCTUHOIO
JIIKyBaJIBHOTO CTaHAAPTY i MPOBOJAUTHCS HE B HAYKOBO-J0-
caimHnIbKMX Hiystx. [1py BUSBIEHHI B MALliEHTA CITaIKOBOL
bopmu MenysISIpHOT KApLIMHOMM CJIijI TIPOBECTH TeHETHUY -
He 00CTeXXEHHS MOTo MpsIMUX POIMYIB 3 METOIO BUSIBJICH-
HSI B HUX MOXJIMBUX TeHETUYHUX (paKTOpiB, MOB’I3aHUX
3 PO3BUTKOM MEIYJISIPHOTO paky IIMTOIOAIOHOI 3a103M.
TectyBanns cokycoBane Ha RET-npoToonkoreHi. Y pasi
BUSIBJICHHSI XapaKTEePHUX F€HETUYHUX MYTalliil y poauyiB
nainieHTa (BKIIOYHO 3 JiThbMU I HEMOBJIAITaAMU) IM PEKOMEH-
IYEThCS MpodiTaKTUIHE BUIAJICHHS IIATOITOAIOHO]T 321031,
1100 He JaTHU paKy MOXKJIMBOCTI PO3BUHYTHCH Y TaHOI OCO-
6u. Y maitke 100 % manieHTiB, y IKUX BUSBICHO MYTAIIifO
RET-npoTooHKOreHa, 3 4aCOM PO3BUBAETLCS MENYJISIPHUIA
paxk muTonomioHoi1 3amo3u [15—17].

BucHoBKMK

JocmimKeHHsT 0OCTaHHBOTO AecsaTtupivys [16, 17] mose-
Ju, 110 ckpuHiHr MPI 3 nuisixom Bu3HauyeHHs piBHS Oa-
3aJIbHOTO KaJIBIIMTOHIHY B KPOBI BCiX XBOPUX 3 BY3JIOBUMU
YTBOPEHHSIMU B ILIMTOIOAIOHIH 321031 € HAAiIHUM iHCTpY-
MEHTOM IIOILIYKY Ii€l JOCUTH PiIKiCHOI (hOpMU 3JI0SIKiCHOI
MyXJIMHU 3 mapadoaiKyJIsipHOrO TUPEOiAHOTO eIiTeito. 3a
JTaHUMU AMEPUKAaHCHKOI acoliallii KIIIHIYHUX eHIOKPUHO-
noriB (AACE)/€Bporieiicbkoi ThpeoinHoi acotianii (ETA)
[16], oriHKa piBHS KaJIbLIMTOHIHY TOBUHHA BUKOHYBATHCh
Y BCiX MaIli€HTIB 3 TUPEOITHUMMU BY3JIaMU.

3 orsny Ha HeeeKTUBHICTh panioiiof- i XimioTepartii
OCHOBHMM MeTomoM JiKyBaHHsa M P13 € panukanbHe Xipyp-
riuHe BTpy4YaHHSI 3 MAKCUMAaJIbHO MOXJIMBUM BUIAJICHHSIM
perioHapHuX JiM(paTUIHUX By3J1iB 11ui i Bciel Tkanuau 113 i
3a0e3MeYeHHs] MaKCUMaJIbHO MOSKJIMBOTO MiTBUIIEHHS SIKO-
CTi XXUTTS 3 MOAAJBLIMM aKTUBHUM MOHITOPUHIOM 3 METOIO
PaHHBOTO BUSIBJICHHSI PeLIMIUBY XBOpoOU. CBOEUACHO BCTa-
HoBJieHM# aiarHo3 MPILI3 nacth 3Mory HamaTu ajgeKBaTHE
JIIKyBaHHS Ha eTali JOKIiHIYHUX IIPOSIBIB 3aXBOPIOBAHHS,
1110 MOXK€ 3HAYHO MOJIIIMIIUTH SIKiCTb i TPUBAJIICTh KUTTSI.

KonduikT inTepeciB. ABTOpU 3as1BJISIIOTH PO BiZICYTHICTb
KOHQJIIKTY iHTepeciB i Bj1acHoOi (piHaHCOBOI 3a1liKaBJIeHOCTi
TPU TiArOTOBL 1aHOT CTATTi.
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O.Z Lishchuk, H.I. Suslyk, A.M. Urbanovych
Danylo Halytsky Lviv National Medical University, Lviv, Ukraine

A rare case of medullary carcinoma

Abstract. Medullary thyroid cancer (MTC) accounts for 5—10 % of
all thyroid cancers. Most cases (75 %) are sporadic, but the proportion
of patients with MTC and a familial predisposition syndrome is the
highest among those with any hereditary cancer syndrome (about
25 %), and this possibility should be considered when examining a
patient with MTC. Familial syndromes include multiple endocrine
neoplasia (MEN) 2A, MEN 2B, and non-MEN familial MTC (fa-
milial MTC). Familial MTC syndromes occur in approximately one
case per 30,000 of the population. Reduced penetrance and clinical
variability are well-established features of many monogenic disorders,
particularly phenotypes associated with the RET proto-oncogene.
They require an individual assessment of the pathogenic effects and
clinical significance of any identified new sequence of the RET va-
riant as prerequisites for individual genetic counseling and planning
of medical monitoring and treatment. Diagnostic criteria for the
disease have been outlined, molecular and genetic aspects have been
discussed, and the determination of treatment and further observa-

tion has been addressed. The article describes a clinical case of a rare
variant of MTC. Treatment of this pathology with radical extrafascial
thyroidectomy is under consideration. Given the ineffectiveness of ra-
dioiodine and chemotherapy, the main task in the treatment of MTC
is early diagnosis, radical surgical intervention, and active monitoring
aimed at early detection of disease recurrence. When planning pro-
phylactic thyroidectomy, it is recommended to focus on the stratifica-
tion of the level of RET gene mutations and the timing of prophylactic
thyroidectomy proposed by the American Thyroid Association. The
introduction of molecular genetic research into clinical practice for
the purpose of diagnosing MTC allows for the objective assessment of
the genetic lineage of the disease within a biological family. A timely
diagnosis of MTC makes it possible to prescribe an adequate treat-
ment at the stage of preclinical manifestations of the disease, which
can significantly increase the quality and duration of life.
Keywords: medullary carcinoma; calcitonin; thyroid gland; RET
proto-oncogene
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NMpobAemMma CBOEYACHOIO AIArHO3y
NepPBUHHOTO riNepaAbAOCTEPOHI3MY.
KAiHiYHUIM BUNOAOK

Pe3tome. HaBegeHo KniHidHWE BUNAa[oK 3aniaHinoro giarHo3y nepBuUHHOIO rinepansfoctepoHiamy (MMFA) BHa-
cnifgok anbgoctepoHnpogyKkyro4voi ageHomu (AlA). lNigo3pa Ha A BuHMKae y BUnagKy CTiVIKOro rnoegHaHHs
aprepianbHoi rinepteHsii (Al) 3 rinokasiemieto pi3HOro CTYneHs BUPaXeHOCTI, crneynpidyHUM Hempom’ a30BMM
CUHAPOMOM, a TAKOX He Bractusmx 4s1s 6aHasbHoi AT BUCOKOro pusunKy kapaiomionarii, cepLeBoi HefocTaTHoOCTI,
roripLUeHHs1 (hyHKLii HUPOK. IMoBipHicTb A nigBuLyye hakT He3a[0BIfIbHOrO KOHTPOJTIO apTepiasibHOro TUCKY
cTaHfgapTHOK KoMbiHauieo 3acobiB ghapmakoTeparnii, HeOHiKyBaHW MO3UTUBHUY €(heKT aHTaroHIicTiB MiHeparsio-
KopTuKoigHux peyentopis, Al" y Morioamx, a Takox CiMeriHui aHamHes3 paHHboi Al abo IHCY IbTy y MOSIOAOMY Bili,
rnapokcuamasnsHuii nepedir snacHe Al. TpyuBanui 4ac 3axBoproBaHHS HaLLIOT NaLieHTKu po3UiHoBanv Sk 6aHasnbHy
rinepToHi4Hy xBopoby, xo4a giarHoctu4Ha rinotesa lNA nosuHHa 6yna 3'ssBUTUCA 0Apasy nicss no4arky AoMi-
HYyBaHHS y KIIHIYHIV KapTUHI TSXKKOro HeNpoM i30BOro CUHAPOMY, LLUBUAKOIO NporpecyBaHHs Kapgiomionarii Ta
KJTIHIYHO 3Ha4yLLoi cepLeBoi He4OCTaTHOCTI. 44-piYHa nayieHTka onvHUnacs y rosi 3opy gaxisLiB-peBmMartosnoris
3 Nigo3poro Ha 3anasbHy MIonarTito Yepea 4acTi enizogm M i30B0OI CrIabKOCTI, MOXOL)KEHHS SIKOI 3anmLLanocs He3'a-
coBaHuM. KITto40BI ckapr Ha rnapoKcusmasibHy BUPaxeHy reHeparnizoBaHy M'si308Yy C/1a0KiCTb, 0COOJIMBO KIiHLIBOK,
OHIMIHHS | napecTesii y KiHUiBKax, CyAoMun M’'s3iB roMiniok Ha ¢poHi Al” 6yr1o cripyyiHATo sk crieynebidHn ans MNrFA
Hevipom’sazoBuvi cuHapom. inotesa A nigkpinnoBanacs HasBHICTIO Kapgiomionarii, cepLeBoi HegocTaTHOCTI,
KJIIHIYHO 3Ha4yLLoi rifokasiemii Ta nigBuLLeHoro piBHs anb[ocTepoHy. KoMmimioTepHa ToMorpagis 3ao4epeBuHHOro
rpocTopy nigTBepansa HasiBHICTb afeHoOMW HagHUPHWKA. Ha xarb, i3 3anid3HeHHsM, Yepesd 13 pokiB icHyBaHHs AT,
6ys10 koHcTaToBaHo giarHo3 A Ha ¢oHi ATTA. 3anpornoHoBaHa KOHCybTalis Xipypra-eHOoKpUHOIora, a Takox
ernnepeHoH 50 Mr Ha [oby y noeaHaHHI i3 nepkaHiguniHom 20 Mr Ha JO6Y. Bxe Yepes 6 TWxXHIB hapmakoTepariii
OTPUMAHO MO3UTUBHWUI TepaneBTUYHUA eheKT Loao KOHTposto AlT, cepyeBoi HE[OCTaTHOCTI Ta BUPaXXeHoCTi
HeVpoM’'i30BOro cuHapomy. [AngepeHuianbHa [iarHocTuka BTOPUHHOI @HAOKPUHHOI AlT Moxe 6yTu yCriLLHOK
JvLLe 3a YMOBU BOJIOLIHHA HABUYKaMy pPaHHbOro KJiHIYHOro po3ni3HaBaHHs NaTosorii eHAOKPUHHOI cuctemu,
HaBiTb Mpu CYOK/IHIYHOMY nepebiry xBopobu. KoHctartayis MNA [o3Bonse npornoHyBaTy nauieHTy paaukasibHe
XipypridHe JliKyBaHHs1, a Takox obpatu onTuMaribHi nigxoauv o gapmakorepartii.

Knro4oBi cnoBa: nepsuHHW rinepasibf0CTepOHI3M; arbAoCTePOHMPOAYKYoYa afileHoMa; rinokaniemisi; BTopuHHa
aprepiarnbHa rinepTeH3isi; rinepasbaoCTepOHI3M

Bctyn

IlepBuHHMit rinepanpaoctepoHism (I1TA) nepeBaxkHO
00YMOBJICHUI TilepIriasieio abo ageHOMOI0 HaTHUPKOBUX
3aJ103, iHOJi CMaJKOBICTIO. X0yYa IMiABUILEHHS PiBHS aJdbli0-
CTEPOHY IIPU IIOMY i HE 3aJIeKUTh Bil aKTUBALlil peHiH-aH-
rioreHsuHoBoi cucremMu (PAC), TMM He MeHII, MPaKTUIHO
3aBXXI1 (DOPMYETHCSI HOPMOPEHIHOBA TillOKaTieEMiyHa apTe-
piasibHa rineprensist (Al) [1]. BBaxaerbces, 1110 i1 MacKowo

TirepToHiuHOI XBopoou y 10 % malieHTiB BiOyBaEeThCS TTe-
pebir BTOprHHOI, 0OYMOBJIEHOI TilepaabIl0CTePOHIZMOM
AT, sgKa € IpaKTUIHO €IUHUM ITOCTIMHAM CHHAPOMOM [2].
[TinBuieHHst apTepianbHOro TUCKY (AT) 3yMOBIIeHE 3aTprM-
KOIO HaTpilo, 30iJIbIIIEHHAM 00’€MY PiIVHU Ta ITiIBUILECH-
HSIM CUCTEMHOTI'O CyIMHHOrO nepudepuyHoro oropy. [1pu
poMy mnepe6ir BaacHe Al Ha ¢oni I1TA momgo ckapr abo
YCKJIaIHEHb MPaKTUYHO HE Ma€ crieludiyHocTi. Ajie y 10B-
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TOCTPOKOBI TTepCIeKTUBI BiI3HAUYCHO ITiABUIICHUI PU3NK
CMEPTi BiJl CeplLieBO-CYIMHHUX MpUYUH (iH(apKTy Miokapaa,
iHCynBTY, QiOprsaLii mepencepnb). JocmimKeHHs ToKa3alu,
1110 JI0 TTIOYATKy Tepartii aHTaroHiCTaMy MiHEPAJIOKOPTUKOIT-
HUX peLienTopiB abo agpeHanekTomii raieHTu 3 [1IA maioTb
3HAYHO BUIIMI PU3UK YCKJIAIHEHb TTOPIBHSHO 3 MalliEHTaMK1
3 eCEHLIiaJIbHOIO rinepTeH3ieto He3anexxHo Bin piBHs AT [3].

Ilimo3pa Ha [1I'A BUHUMKAE Yy BUNAOKY CTiMKOTO ITOEMI-
HaHHS Al i3 3yMOBJIEHMM TilTOKalTiEMI€IO PI3HOTO CTYyMEHS
BUPAXEHOCTI CIeuivHUM HEepOM’ I30BUM CUHIPOMOM
(oHiMiHHSI, c1aOKicTh y M’s13aX KiHIIIBOK, BTOMJIFOBAHICTb,
CyIIOMM, MapecTesii), a TaKOXK He BJIaCTUBUM ISl OaHAJIbHOI
AT BUCOKMM pU3MKOM IIBUIKOTO IOTipIIeHHS HUPKOBOL
(YHKIIIT Ta PO3BUTKY XpPOHIYHOT XBOPOOU HUPOK [4]. OKpim
Toro, iMmoBipHicTh [1TA migBuIIye He3agOBiIbHIT KOHTPOJIb
AT crangapTHOO KoMOiHalli€lo 3aco0iB hapmakoTepartii,
HEOUiKyBaHMI MO3UTUBHUN TepanieBTUUHNUI €(PEeKT aHTaro-
HICTiB MiHEpaJTOKOPTUKOITHUX pelienTopiB, Al y Moioaux,
a TaKOX CiMeliH1I aHaMHe3 paHHboi Al a00 iHCY/IBTY y MO-
JIOIOMY Billi, TapoKcu3MasibHUii repeoir Al [5].

JlabopatopHe minTBepakeHHs1 [1T'A 6a3yeThcsa Ha BU-
3HAYEeHHI PiBHS aJbIOCTEPOHY, PEHIHY Ta Kalilo B IUIA3Mi.
PiBeHb peHiHy 3a3BUyaii Oyae HU3bKKMM, a BMICT aJIbIOCTE-
pony BucokuM [6]. s koHcraTanii miaraosy T1TA peko-
MEH/YIOTh BU3HAYATH aJIbJOCTEPOH-PEHIHOBE CITiBBiIHO-
eHHs. KoHleHTpallist anbI0CTepoHy i ii CriBBiIHOLLIEHHS
3 aKTUBHICTIO PEHiHY B IUIa3Mi KPOBI € MiATBEPIKyBAIbHUM
tectoM Ha [1TA [7]. [IpoBeneHHSI KOMIT IOTepHOI TOMO-
rpadii (KT) 3a04epeBMHHOTO ITPOCTOPY HEOOXioHE YCiM
nauieHTam i3 migo3poro Ha [1T’A 3 MeTor0 BUSIBJICHHS aJcHO-
MU, a TAaKOX IJIs1 AuepeHIliaTbHOI 1iarHOCTUKY afeHOMU
3 IBOOIUHOIO TiTepriia3iero HaIHUPKOBUX 3aJ103.

BukonanHs agpeHaieKToMii 3a0e3reuye paguKaibHe
MOJNIIeHH KIiHiuHOI cumntomatuku [8, 9]. [pu HeMOX-
JIMBOCTI OMEPaTMBHOTO BTPYYaHHS a00 y BUIIAAKY TBOOIYHOT
rireprurasii Kopu HagTHUPHUKIB OCHOBOIO (hapMaKoTeparrii
3JIMILIAI0ThCS AaHTATOHICTH MiHEPAJTOKOPTUKOIIHUX peLier-
TOpIB (CIipOHOJIAKTOH a0 eriepeHoH) |5, 10].

KAiHiYHMIM BUNOAOK

V mucromnani 2022 poky o IloaTtaBchbKoro o6acHOTO
JIIKYyBaJIbHO-IiarHOCTUYHOTO PEBMATOJIOTIYHOTO LIEHTPY
rocmitanizoBaHa mauieHtka K., 44 poku, 3 mimo3poio Ha
reHepasizoBaHy 3allajbHy MioIlaTilo yepe3 YacTi ermizoan
M’S130BO1 CJ1aOKOCTI, MTOXOMXKEHHS SIKO1 3aJIUIIaIocs He3 sI-
COBaHMM, He3BaXKalouM Ha YUCJIEHHI KOHCYJIbTallii (haxiBLIiB
i peTesbHe 1a00paTOPHO-iHCTPYMEHTaIbHE OOCTEKEHHS Ha
JIOTOCITiTaJIbHOMY €Talli.

Ckapru Ha roJJoBHUI Oijib, CTIpary, CyxiCTb y poOTi, 4acTi
eMi301M CepleOnTTs, a TAKOX TPUBAJIOTO OOJIIO Y JIiBili ITO-
JIOBUHI T'pyIHOI KJIiTKW, BTOMJIFOBaHICTb, BUpPaXeHY M sI-
30BY CJ1a0KiCTh, OCOOJMBO KiHIIIBOK, OHIMIHHS i BimuyTTs
MOKOJIIOBaHHS Y KiHIIiBKax, CyJIOMU TOMIJIOK, YacTe cevyo-
BUITyCKaHHs BHoUI, migsuieHHss AT no 220/140 MM pT.CT.,
He3aI0BUIbHUI e(eKT KOMOiHOBaHOI aHTUTIIIEPTEH3UBHOI
Tepartii, HU3bKY TOJePaHTHICTb 10 (Di3MYHOTO HaBaHTAXKEH-
Hs1, HaOPSIK TOMIJTIOK.

B anamHe3i cucrosioiacroniyHa aprepiajabHa TirnepTeH-
3is1 3 30 pokiB. TepaneBTUYHUM eeKT Tia3uaAHUX AiypeTr-
KiB, iHTiOiTOpiB AIT®, capraHiB, 6eTa-aapeHOOJ0KATOPIB,

AHTaTOHICTIB KaJIbIIil0 Y pi3HMX KOMOIHAIIISIX OLIHIOE SIK
nomipHuii. liactoniunuii AT 3a Bech yac XBOpoOU HE MEH-
e 3a 106—116 MM PT.CT., 6€3 CYTTEBUX KOJIMBAHbD IIPOTSITOM
noou. BimHocHo mBuako no Al° ipueaHamucs cepueouTTs,
HaOpsIK TOMIJIOK yBeuepi, 3aayxa Ipyu He3HaYHOMY HaBaHTa-
KeHHi. OctaHHi 3 poku Ha (OHI KITAaCUYHUX CKapT, IMOB’sI-
3aHuX i3 Al, roJ0BHOIO CKaproio € TpuBaJi, Mo AeKijJbKa
TOIMH, He3aIeXXHO Bif piBH AT, mapoKcu3Mu reHeparizo-
BaHOI M $130BOI CJTAOKOCTI, 1110 CYMPOBOIKYIOThCSI HYIOTOIO,
TrOJIOBOKPY:KiHHSIM, 3almaMopodeHHsIM. OCTaHHIM 4acoM
MPaKTUYHO MOCTIHO TYpOYIOTh CYIOMU TOMIJIOK, OHiIMiHHSI
Ta mapecTesii y KiHIiBKax. 3 MpUBOLY HEBPOJIOTIYHOI CUMII-
TOMAaTMKKM HEOTHOPA30BO 3BepTajacs J0 CIelialicTiB-He-
BpOJIOTiB, ajie 6€3 CYTTEBOI KOHCTPYKTHMBHOI JOTTIOMOTH.

Bigxunenns Bim Hopmu npu Qi3MKaIbHOMY OOCTEXKEHHI:
LIKipa 0J1iga, MacTo3HiCTh TOMiNIOK, TOMipHUI aKpo1liaHO3,
3HIDKEHHSI TOHYCY CKeJIeTHUX M’s3iB, myabc 102 3a 1 xB,
HanpyxeHuit, AT 162/108 MM pT.CT., JTiBa MeXa cepls o
MepeaHiil akCWISIpHiii JiHii, I ToH mociabaeHunii, CUCTOIY -
HUI IIIyM 3 MAaKCMYMOM Ha BepXiBLIi.

Kniniunuit ananisz kposi: WBC 7,9 x 10°/1, RBC
4,64 x 102/1, HGB 117 r/n, HCT 0,341, MCV 74 fl, MCH
25,2 pg, PLT 291 x 10°/1, aHi3011TO3, JIEWKOLIMTapHA (op-
MyJia, a TAKOX PO3IOIiT JIEHKOLMTIB 3a aOCOIIOTHMM 3Ha-
yeHHsM 0e3 BinxuieHb, LIHOE 33 mM/rog.

AHaJti3 ceyi 3arajJbHUI: CBITJIO-XKOBTa, IIpO30pa, MUTOMa
Bara 1012, peakuisi 1yxHa, 6iok 0,035 /71, itoko3a — He
BUSIBJIEHO, epuTpouut — 0—2, neiikouutu — 2—4 y nosi
30Dy, eIiTeNiil IIoCKMii 6araTo, MUJIiHIPIiB HEMAaE, COMi —
HelTpanbHUI (POCHOPHOKUCTNI BaTTHSIK.

Itroko3a kposi 3,8 mmounb/1, AnAT 23,4 On/n, AcAT
24,8 On/n, 6isok 3aranbHuit 74,5 r/a, 6inipyOiH 3a-
raJlbHUI 6,6 MKMOJIb/JI, KpeaTUHiH 94 MKMOJIb/J, ce-
qyoBWHA 9,2 MMonb/n, C-peakTuBHUI 6imoK 16 Mr/m,
Kaniit 1,93 mmonb/n, Hatpiit 143,9 MMOJb/JI, Kalblliit
1,07 mMonb/71, anbrocTepoH 678 mir/Mia (Hopma 37—432),
peHin aexauun 20,1 Hr/mn (HopMma 4,46—31,9), anpaocte-
pOH-peHiHOoBe cliBBigHOIeHH 1,13 (Hopma no 7,7).

EKT: cunycouii putm, YHCC 78 3a 1 xB, AB-Gi0okana
I ct., rinepTpodist AiBYX BiAILIIB ceplisl, O3HAKM TiMOKaieMil.
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PucyHok 1. KT 3ao4yepeBUHHOro rnpocropy.
CTpinKoro nosHa4e€Ho HOBOYTBOPEHHS Mnpasoi
HagHUPKOBOI 3251031 i3 YITKUM Ta PiBHUM KOHTYpPOM
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Exoxapmiockoris: rinepTpodis JiBOro nuryHOYKa, Jia-
croniyHa nucdyHkis I ct., 30inblueHe JiBe nepeaceps, He-
JIOCTAaTHICTh MITPaJIbHOTO KJIaraHa | CT., yIIiIbHEHHST aOpTH.

KT 3aouepeBuHHOrO mpoctopy (puc. 1): y MemiaibHii
HIXII MpaBoi HAAHUPKOBOI 3a71031 BUSIBJICHE T10AaTKOBE,
OBaJIbHOT (DOPMU HEOTHOPIHE TiMOACHCUBHE (MICTUTH €Jie-
MeHTH XupoBoi TkaHuHU —20 HU) yTBOpeHHSs1 po3MipaMu
1o 27 % 20 x 30 MM, 3 TOCTaTHHO YiTKMMU Ta PiIBHUMU KOH-
TypaMu. BUCHOBOK: aieHOMa HaITHUPKOBOI 3aJI03U.

Ha mincraBi nomiHyBaHHS B KJTiHIiYHiM KapTUHI TSZKKOI
apTepiayibHOI TinepTeH3il y moeaHaHHI i3 HepoM’ I30BUM
CUHIPOMOM, TilMOKaJieMi€lo, TilepaJbioCTEpPOHEMIEIO,
a TaKoX Bi3yasli3oBaHOiI aJleHOMHU HaJHWPKOBOI 3aJI031
0ys10 chopMYJILOBAHO KITIHIYHMIA AiarHO3: nepeurHUll einep-
anb0oCmepoHiam, arb0ocmepoma npasoi HAOHUPK0BOI 3a103U,
emopunHa apmepianvHa einepmensis, 111 cm., 3-ii cmynins,
anvdocmeporindykosana kapdiomionamisi, CH I11A i3 36epe-
acenoro OB JIII, NYHA 111, cmadis C. Puszuk 111 (6ucoxuii).

TlauienTui Oysa 3ampornoHoBaHa KOHCYJIBTAllis Xipypra-
€HJIOKPUHOJIOTa, a TAKOX eryiepeHoH 50 Mr Ha 100y y Mo€e-
HaHHi i3 tepkaHinumiHom 20 mMr Ha 1o0y. I[Tin yac Bi3uTty yepe3
6 TVKHIB ITiC/Is1 BUITMCKY NALliEHTKA OyJia Ha eTarli OuiKyBaH-
HsI CIIPUSITJIMBOI MOXJIMBOCTI JUTSI ONIEPAaTUBHOTO JIiIKYBaH-
Hs1. 3aBasgKuU (hapMakoTeparlii BiiMiyae 3HaUHe MOJTIIIEHHST
3araJibHOTO CTaHy, MiHiMi3allit0 MPOsIBiB HEMPOM’SI30BOTO
CUHAPOMY, a TAKOX CHUMIITOMIB CepleBOi HEIOCTaTHOCTI.
KonTponb piBHst AT TakoxX MOXXHA BBaXKaTH 3370BITbHUM.

Y HaromMy BUIaKy MU CIIOCTEPirajiv ajibA0CTEPOHITPO-
nykytouy aneHoMy (AITA), sika BBaxkaeTbCs HAYACTIIIIOO
npuunHoto [MTA. Yacrora AITA cepen Bcix Bunankis I1TA,
3a pisHUMU JaHUMHK, HabmmxkaeTbesa 10 30 % [10]. Xoua
piBeHb peHiHy y 1uia3mi OyB y pedepeHTHUX MexXax, J10-
CTeMEHHO BM3HAUYUTHU CTYIIiHb YYyTJIMBOCTI 10 aHTIOTeH3M-
ay 11 6yno cknamHo. BupilreHHS IbOTO MM TaHHSI JO3BOJISIE
OOI'pPYHTYBaTH AOULUIBHICTb JIIKYBaHHS IpenapataMu, sIKi
0e3nocepeIHbO BIUIMBAaOTh Ha akTuBHICTH PAC. 3 orms-
Iy Ha MOoTepeaHi aHaMHECTUYHI TaHi 1100 YyTJIMBOCTI 10
JIIKyBaHHSI, MU IIPUITYCTUJIM BUCOKY iMOBIpHICTh aHTiOTEH-
3uH-II-HeuyTinBoro Bapianta AITA, 3 aBTOHOMHOIO, He3a-
JexkHoo Bin BBy PAC rinepcekpeliieo aabIoCTepOHY.
ToMy Ha TOYaTKOBOMY €Talli IMiC/IsI KOHCTATALIil 1iarHO3Y Bif
npusHayeHHs iHribiTopiB AI1D Ta aHTaroHicTiB pelenTopin
AHTIOTeH3MHY BUPIIIIEHO YTPUMATUCh.

OnTuMaabHUM METOIOM, 10 JEMOHCTPYE BUCOKY UyT-
JIMBICTH i crienniuHiCTh Bidyasizallii HaAHUPKOBUX 3aJ103,
€ KT [11]. binb1uricTs ageHOM JIOKaJi3y€eThCs JIUIIIE B O -
HOMY HaJHUPHUKY, i ailcHOMa MAa€ BUTJISA OAUHUYHOTO
BY3JIOBOTO YTBOPEHHS OJHOPiTHOI iHTEHCUBHOCTI 3 YiT-
KM KOHTYpoM. Tak Oy:10 i y Hatomy BUnanaky. JloctaTHbo
BEJUKUI po3Mip ageHomu (Oinbire 3a 10 MM) 103BOJIUB
YHUKHYTH TPYIHOILIB MpH iHTeprperTaliii pedynsraTiB KT
[12]. Bimomo, 1110 0c0o0aMBiCTh TOonorpagiyHoi aHaTOMil
HaJIHUPKOBUX 3aJ103 Ta IXHi HEBEJIMKi pPO3MipU CTBOPIOIOTH
00’€KTHBHI CKJIaAHOIII IJIs creliianicTa yabTpa3ByKOBOT
IiarHOCTUKM, X04a TIpU JOCTaTHIl KBaiikallii 9yTaInBicTh
Y31, 1t HOBOYTBOpPEHb HATHUPHUKIB OiTbIle 3a 1 cM MOXKe
OyTH BUCOKOIO [13]. M0oXIMBO, 1110 HETAaTUBHI Pe3yJIbTaTh
nekinbKox Y3/ Ha morocritaibHOMY eTarti 3yMOBJIeHI TUM,
1110 CHeliajIicT He OyB 30pi€HTOBaHMI Ha IiIeCIIPSIMOBaHUIM
MOIIIYK TMaToJIOTi1 HAIHUPHUKIB.

OnmHouacHoO i3 Hecne(piTHIMY 3MiHAMK OpTraHiB-Millle-
Heil, xapakTepHUMU s Oyab-sikoi Al HamIMok MiHepa-
JIOKOPTUKOIIIB CIPUYMHSIE TIPSIME TTOIIKOMKEeHHSI MioKapaa,
CyIIMH Ta HUPOK. Y xBopux Ha [1TA icHye BUCOKMI1 pHU3HK PO3-
BUTKY CITELIM(piYHOTO YCKIIATHEHHSI aJIbIOCTEPOHIHIyKOBAHOI
rineprpodii miokapaa [14]. Came TakuM MoeNHAHHSIM, Ha
HAlll MOIJIS, MOSICHIOETHCS IIBUIKUI PO3BUTOK Y MALIEHTKA
KITiHiYHO MaHi(pecTOBaHOI XpOHIUYHOI CepLIeBOI HEAOCTATHOCTL
i3 TOMiHYBaHHSIM JIiacTOTIYHOT MUCYHKIILIT, a TAKOX BUpaXKe-
HiCTb CTPYKTYpPHO-(YHKIIIOHAJILHOI TepeOya10BY MioKap/a.

3aBIsKy TOMY, 110 B IPOTOKOJIM HU3KU TOCJIiKEHb, PH -
csaueHux 1A, BK1ovyany iHTpaornepaliiiHy 6iorciio HUpKu
[15, 16], Ha cbOromHi OCUTH AOOPE BiZOMi 3MiHM B HUPKaX
npu I1T’A. BinblicTh aBTOPiB BiA3HAYaIOTh HAsIBHICTh HECTIe-
MpIYHIX 3MiH, XapakTepHux Wit Al (apTepioigockiaepoTy-
Huit Hepockiepo3) [17]. Onucyrots cnienmiuni st TTTA
3MiHU — «TiMOKaJIiEMiYHY HUPKY» (TIOIIKOMKEHHSI EITiTeiI0
KaHaJIbL[iB HUPKM BHACJTIAOK TiITOKaTiEMil Ta MeTaOOJIiYHOTO
aJIKas03y, 1110 MPU3BOAUTD 10 3aMajeHHs 3 IMyHHUM KOMIIO-
HEHTOM i CKJiepo3oM iHTepcTuliito) [4]. Tpeba 3a3HaunTH, 1110
ypaxxeHHsI HupoK 1pu I1TA, a 1o cyTi, po3BUTOK BTOPUHHOI1
HedporeHHoi A" po3rsimaeTbes SIK OgHA 3 TPUIMH 30epe-
>xeHHs1 Al micns BunaneHHst AITA.

Hannuiok anpnocTepoHy 3HaYHOIO MipOIO IOTipIIye
MiKPOLIMPKYJISALIi0 uepe3 3anajeHHs1, OKCUIaTUBHMIA CTpec,
eHJo0TeNialbHy TUC(PYHKIIiI0, (iOp0o3 Ta peMoaeTI0BaHHS
cynuHHoi ctiHku [18]. Taka HecripusTIMBa KOMOiHaLList
naTtoJiorii Ha ¢oHi icHyBaHHsI Al' cripusie BAHUKHEHHIO
i IporpecyBaHHIO ilIeMiYHOI XBOpOoOU ceplisd, TimepTpodii
JIIBOTO IITYHOUYKA, CEpleBiil HeIOCTaTHOCTI, hiOpuIsiiii
rnepencepab, 30UIbIIEHHIO TOBIIMHY iHTUMAa-Me/lia COHHUX
apTepiii, MiIBUIIIEHHIO PU3UKIB YCKJIATHEHb MOPIBHSHO i3
naiieHTamu 3 rnepsuHHow0 Al [19, 20].

BucHoBkMu

Hapenenuit kiiHiYHMIT BUNAgOK BUCBITIIOE IIPOOIEMY
3ani3Hijioro giarHosy INTA. Binbiie Hix 10 pokiB repe6ir
3aXBOPIOBAHHSI PO3LIHIOBAIM SIK OaHAJIbHY TiMEepPTOHIYHY
XBOpoOy, X0oua TMallieHTKa MOCTiifHO repedyBaia i HarJIsi-
noM paxiBuiB. OueBuaHO, 110 Nino3pa Ha [1IA noBuHHa Oyna
3’IBUTHCS OIpa3y ITiC/IsI IOYATKY JOMiHYBaHHS Y KITIHIYHIN
KapTHUHI TSXKKOTO HEpOM’SI30BOTO CUHAPOMY, IIBUIKO-
ro IpOoTpecyBaHHS KapAioMioIaTii Ta KIiHiYHO 3HAYYIIO1
ceplieBoi HenoctatHocTi. CydacHUX MOXJTMBOCTE J1abopa-
TOPHOI MiarHOCTUKU OYJI0 LIJIKOM JOCTaTHbO ISl MiATBEP-
TKEeHHSI TirnmoTe3u 1po HasiBHIcTh [1TA, sikuit Oyj10 ocTaTouHO
BepudikoBaHo 3aBasgku KT. BitokpeMaeHHsI BTOpUHHOI €H-
nmokpuHHOI Al Bim eceHIIiaIbHOI MOKe OYTH YCIIIITHIM JIAIIIS
3a YMOBH BOJIOJIiHHSI HABMYKAMU pAHHBOTO KJTIHIYHOTO pO3-
IMi3HAHHSI [TaTOJIOTi eHIOKPMHHOI CUCTEMHU, HaBiTh IIPH CyO-
KJIiHiYHOMY niepebiry xBopoou. Koncrarariist [1TA no3Bosisie
MPOIIOHYBATU MAlliEHTY paauKalbHe XipypriuHe JiKyBaHH:I,
a TaKOXX 00paTy ONTUMAJIbHI TTiIX0AM 10 (hapMaKoTepartii.

KondurikT inTepeciB. ABTOpU 3as1BJISIIOTH PO BiZICYTHICTh
KOHMIIIKTY iHTepeciB Ta BIacHOI (piHaHCOBOI 3alliKaBIeHO-
CTi IIpY MiATOTOBIIi JAHOI CTATTI.

Indopmanis npo dinancysanns. Crarts € hparMeHTOM
HayKOBO-JIOCiIHOI po60oTu «Oco6IMBOCTI nepeodiry, mpo-
rHO3Y Ta JIiKyBaHHSI KOMOPOiIHMUX CTaHiB MpPU 3aXBOPIO-

Tom 19, N2 6, 2023

www.mif-ua.com, https://iej.zaslavsky.com.ua 67


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

KAiHiyHmm BUnapok / Clinical Case

[ d ]

BaHHSX BHYTPIITHIX OpraHiB 3 ypaXyBaHHSIM TeHETUIHUX,
BiKOBWMX i TeHIepPHUX acteKTiB», No 0118U004461.
Indopmaniss mpo BHECOK K0:KHOTO aBTopa. 2Kdan B.M. —
aBTOD inei cTarTi, 3arajbHe KepiBHULITBO; Boauenko I.B. —
KOHCYJbTallisl MallieHTa, CUCTeMaTu3allisl KJIAiHiYHOTO
Mmarepiaiy, podota 3 Tekcrom; baoanina M. 1O., Kup’an O.A. —
OIJISIT CydacHOI JiiTepaTypu, podoTa 3 TeKCToM; Tkauen-
Ko M.B. — mepexiian, IiArOTOBKA iTIOCTPAaTUBHOTO MaTe-
piamy, pobora 3 TekctoMm; Kimypa €. M. — pelicH3yBaHHSI,
pob6oTa 3 TeKCToM; leanuybkuii 1. B. — poboTa 3 TEKCTOM.

Cnucok Aiteparypu

1. Scholl U.1. Hyperaldosteronism. Internist (Berl). 2021 Mar.
62(3). 245-251. doi: 10.1007/s00108-021-00972-8.

2. Mitchell B.D., Whitlatch H.B. Decoding hypertension through
primary aldosteronism. Circulation. 2023 Apr 4. 147(14). 1110-1111.
doi: 10.1161/CIRCULATIONAHA. 123.064028.

3. Otsuka H., Abe M., Kobayashi H. The effect of aldosterone
on cardiorenal and metabolic systems. Int. J. Mol. Sci. 2023 Mar 11.
24(6). 5370. doi: 10.3390/ijms24065370.

4. Wu V.C., Chan C.K., Chueh J.S., et al. Markers of kidney tu-
bular function deteriorate while those of kidney tubule health improve
in primary aldosteronism after targeted treatments. J. Am. Heart Assoc.
2023 Feb 21. 12(4). e028146.

5. Araujo-Castro M. Treatment of primary hyperaldosteronism. Med.
Clin. (Barc). 20200ct 9. 155(7). 302-308. doi: 10.1016/j.medcli.2020.04.029.

6. Lee F.T., Elaraj D. Evaluation and management of primary
hyperaldosteronism. Surg. Clin. North Am. 2019 Aug. 99(4). 731-745.
doi: 10.1016/j.suc.2019.04.010.

7. Beger C., Karg T., Hinrichs J.B., et al. RAS-challenge as
a first-look test for detection of primary aldosteronism in patients
with treatment-resistant hypertension. Blood Press. 2023 Dec. 32(1).
2179340. doi: 10.1080/08037051.2023.2179340.

8. Onohara T., Takagi T., Yoshida K., et al. Assessment of postoper-
ative renal function after adrenalectomy in patients with primary aldoste-
ronism. Int. J. Urol. 2019 Feb. 26(2). 229-233. doi: 10.1111/iju. 13844.

9. Nezu K., Kawasaki Y., Morimoto R., et al. Impact of adrenalectomy
on diastolic cardiac dysfunction in patients with primary aldosteronism. J.
Exp. Med. 2023 Feb 21. 259(3). 229-236. doi: 10.1620/tjem.2022.J117.

10. Funder J.W., Carey R.M., Mantero F., et al. The manage-
ment of primary aldosteronism: case detection, diagnosis, and treat-

Information about authors

ment: an endocrine society clinical practice guideline. J. Clin. Endocri-
nol. Metab. 2016 May. 101(5). 1889-916. doi: 10.1210/jc.2015-4061.

11. Chen S., Liu H., Luo P., Yu Y. Computed tomography com-
bined with confirmatory tests for the diagnosis of aldosterone-producing
adenoma. Endocr. J. 2021 Mar 28. 68(3). 299-306. doi: 10.1507/
endocrj. EJ20-0395.

12. Crimi F., Quaia E., Cabrelle G., et al. Diagnostic Accuracy of
CT Texture Analysis in Adrenal Masses: A Systematic Review. Int. J.
Mol. Sci. 2022 Jan 7. 23(2). 637. doi: 10.3390/ijms23020637.

13. Shidlovskyi V.O., Shidlovskyi O.V., Sheremet M., et al. Ul-
trasound laboratory diagnostics of primary hyperaldosteronism and its
peculiarities (Literature review). J. Med. Life. 2019 Jul-Sep. 12(3).
215-220. doi: 10.25122/jml-2019-0073.

14. Tsai C.H., Pan C.T., Chang Y.Y., et al. Left ventricular re-
modeling and dysfunction in primary aldosteronism. J. Hum. Hyper-
tens. 2021 Feb. 35(2). 131-147. doi: 10.1038/s41371-020-00426-y.

15. Kramers B.J., Kramers C., Lenders J.W., Deinum J. Effects
of treating primary aldosteronism on renal function. J. Clin. Hypertens.
(Greenwich). 2017 Mar. 19(3). 290-295. doi: 10.1111/jch.12914.

16. Monticone S., Sconfienza E., D’Ascenzo F., et al. Renal damage
in primary aldosteronism: a systematic review and meta-analysis. J. Hy-
pertens. 2020 Jan. 38(1). 3-12. doi: 10.1097/HJ H.0000000000002216.

17. Luther J.M., Luo P., Wang Z., et al. Aldosterone deficiency
and mineralocorticoid receptor antagonism prevent angiotensin I1-in-
duced cardiac, renal, and vascular injury. Kidney Int. 2012 Sep. 82(6).
643-51. doi: 10.1038/ki.2012.170.

18. Chekalina N.1., Shut S.V., Trybrat T.A., et al. Effect of quercetin
on parameters of central hemodynamics and myocardial ischemia in pa-
tients with stable coronary heart disease. Wiad Lek. 2017. 70(4). 707-711.

19. Babinets L.S., Levchuk R.D., Halabitska I.M., Kryskiv O.1.
Effectiveness of lisinopril and amlodipine combination at hypertension
with comorbidity of arteriosclerosis obliterans in general practice. Wiad
Lek. 2022. 75(10). 2407-2411. doi: 10.36740/W Lek202210116.

20. Repchuk Y., Sydorchuk L.P., Sydorchuk A.R., Fedo-
nyuk L.Y., Kamyshnyi O., Korovenkova O., et al. Blood pressure,
obesity and diabetes mellitus linkage with angiotensinogen gene (AGT
704T>C/rs699) polymorphism in hypertensive patients. Bratisl. Lek.
Listy. 2021. 122(10). 715-720. doi: 10.4149/BLL_2021 114.

OtpumaHo/Received 03.07.2023
PeveHzoBaHo/Revised 11.09.2023
MMpwiisito go apyky/Accepted 18.09.2023 M

V.M. Zhdan, Professor, rector of the Poltava State Medical University, Poltava, Ukraine; e-mail: vyacheslav.zhdan@i.ua; http://orcid.org/0000-0002-4633-5477

H.V. Volchenko, MD, PhD, associate professor of the Department of Family Medicine and Therapy, Poltava State Medical University, Poltava, Ukraine; e-mail: hryhoriy.volchenko@gmail.com;
http://orcid.org/0000-0002-0583-2303

M.Yu. Babanina, MD, PhD, associate professor, head of the department of family medicine and therapy, Poltava State Medical University, Poltava, Ukraine; e-mail: maryna.babanina@gmail.com;
http://orcid.org/0000-0002-6546-9454

M.V. Tkachenko, MD, PhD, associate professor of the department of family medicine and therapy, Poltava State Medical University, Poltava, Ukraine; e-mail: maksym.tkachenko@i.ua; http://orcid.org/
0000-0002-0253-8686

0.A. Kiryan, MD, PhD, associate professor of the department of family medicine and therapy, Poltava State Medical University, Poltava, Ukraine; e-mail: helkirjian@gmail.com; http://orcid.org/
0000-0003-4855-4208

Ye.M. Kitura, MD, PhD, associate professor of the department of family medicine and therapy, Poltava State Medical University, Poltava, Ukraine; e-mail: yevdokia2@gmail.com; http://orcid.org/
0000-0002-2636-4596

I.V. Ivanitsky, MD, PhD, associate professor of the department of family medicine and therapy, Poltava State Medical University, Poltava, Ukraine; e-mail: ivivanytskyi@gmail.com; http://orcid.org/
0000-0002-0583-2303

Conflicts of interests. Authors declare the absence of any conflicts of interests and own financial interest that might be construed to influence the results or interpretation of the manuscript.

Information about funding. The article is a fragment of the research project “Features of the course, prognosis and treatment of comorbidities in internal diseases taking into account genetic, age
and gender aspects’, No. 0118U004461.

Author’s contribution. VM. Zhdan — author of the idea of the article, general management; H.V. Volchenko — patient consultation, systematization of clinical material, work with the text;
M.Yu. Babanina, 0.A. Kiryan — review of modern literature, work with the text; M.V. Tkachenko — translation, preparation of illustrative material, work with the text; Ye.M. Kitura — reviewing, working
with the text; LV, Ivanitsky — work with text.

68 MiXXHOPOAHUIN €HAOKPUHOAOTIHHWIA XKYPHOA, ISSN 2224-0721 (print), ISSN 2307-1427 (online) Tom 19, N2 6, 2023



[ d )

KaiHiyHmm BUnaaok / Clinical Case

V.M. Zhdan, H.V. Volchenko, M.Yu. Babanina, M.V. Tkachenko, O.A. Kiryan, Ye.M. Kitura, I.V. lvanitsky

Poltava State Medical University, Poltava, Ukraine

The problem of timely diagnosis of primary hyperaldosteronism.
Clinical case

Abstract. A clinical case is presented of delayed diagnosis of pri-
mary hyperaldosteronism (PHA) due to aldosterone-producing
adenoma. Suspicion of PHA arises in case of persistent combina-
tion of hypertension with hypokalemia of various severity, a specif-
ic neuromuscular syndrome, as well as a high risk of cardiomyopa-
thy, heart failure, and deterioration of kidney function, which are
not typical for banal hypertension. Unsatisfactory blood pressure
control with a standard combination of pharmacotherapy, an un-
expected positive effect of mineralocorticoid receptor antagonists,
high blood pressure in young people, as well as a family history
of early high blood pressure or stroke at a young age, paroxysmal
course of hypertension itself increases the risk of PHA. For a long
time, a disease in our patient was considered a banal hypertension,
although the diagnostic hypothesis of PHA should appear imme-
diately after severe neuromuscular syndrome, rapid progression
of cardiomyopathy and clinically significant heart failure began
to dominate in the clinical picture. A 44-year-old female patient
came to the attention of rheumatologists with suspicion of inflam-
matory myopathy due to frequent episodes of muscle weakness
whose origin remained unclear. Key complaints of pronounced
paroxysmal generalized muscle weakness, especially in the limbs,
numbness and paresthesias in the extremities, calf muscle cramps

against the background of hypertension were regarded as a neu-
romuscular syndrome specific to PHA. The PHA hypothesis was
supported by the presence of cardiomyopathy, heart failure, clin-
ically significant hypokalemia, and elevated aldosterone level.
Computed tomography of the retroperitoneal space confirmed
the presence of adrenal adenoma. Unfortunately, with a delay,
after 13 years of hypertension, the diagnosis of PHA against the
background of aldosterone-producing adenoma was confirmed.
Consultation with a surgeon endocrinologist was suggested, as well
as administration of eplerenone 50 mg daily in combination with
lercanidipine 20 mg daily. Already after 6 weeks of pharmacothera-
py, a positive therapeutic effect was obtained regarding the control
of hypertension, heart failure, and the severity of neuromuscular
syndrome. The differential diagnosis of secondary endocrine hy-
pertension can be successful only with the possession of skills for
early clinical detection of endocrine pathology, even in subclinical
disease presentation. The diagnosis of PHA makes it possible to
offer a patient radical surgical treatment, as well as to choose op-
timal approaches to pharmacotherapy.

Keywords: primary hyperaldosteronism; aldosterone-producing
adenoma; hypokalemia; secondary hypertension; hyperaldostero-
nism
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PeueH3iga HO MoHorpadito
«[>KQ, XQPYYBAHHS TO XBOPOOU AIOAVHM.
EBOAIOLIMHUM TA iICTOPUYHUM ACNEKTU»
(aBTop — I.D. [eHAeAeKa, AOKTOP MEAUNYHUX HAYK, NpOodecop;
Oaeca: lNoairpad, 2023. 496 c.)

Y MoHorpadii akiieHT 3po0JIeH1I Ha JTIOAUHI SIK pe3yib-
TaTi €BOJIOLLi1, 110 MiKJIYEThCSI OE3CMEPTSM T'eHIB, ajie He
6e3cMmepTsaM Tisl. EBoolio He 1iKaBUTh Hallle 310pOB’s,
wacts un gqosrojitrs. [Ipodecop I.D. [enaeneka nponoHye
MOAWBUTHCS Ha XBOPOOU LIMBILJII30BAHOTO CYCITIJILCTBA 3
€BOJIIOLIITHOI Ta iCTOpMYHOI TOUOK 30py. YKTaui oTpuMaoTh
iHdopMallito Mpo eBOJIIOLIHHY MEIUIIMHY i i3HAIOTHCS,
SIK BOHA JlorioMarae 3aro0iraT xBopodam, MoB’sI3aHUM 3
Xap4yyBaHHSM i IIpOMHUCIIOBOIO 1XXeto. Harr cygacHuii criocio
SKUTTSI BXOAUTD Y KOHQIIIKT 3 TUMM afanTalliiiHUMU MeXa-
Hi3MaMU, SIKi pO3BUHYJIUCS B JOICTOPUYHI YacH, i HaIre
TiJIO HE B 3MO3i Bropatucs. Y peajbHOMY XUTTi CIIOCTEe-
piraemMo maHaeMilo 6araTboX XpOHIYHUX HeiH(eKLIiHHNX
3aXBOPIOBAHbD.

LlykpoBuii niabeT 2-ro TUMY, OKUPiHHS, CEPLEBO-CY-
IWHHI 3aXBOPIOBAHHSI, OCTEOIIOPO3 i 0araTo iHIIMX XBOpoO
MoxHa nopojatu. HeobximHo nuiiie mpoaHaiizyBaTy Hallle
XapayBaHHS i CTWIb XKUTTS, SIKi IepeOyBalOTh y AMCOHAHCI
3 TUM, Ha 1110 HaJIallITOBaHE Hallle TiJT0O MUJTbIIOHaMU POKiB
€BOJIIOLII1, i 3MiHUTU 3BUYKU.

ABTOD TIPOTIOHYE 3a3MPHYTU B MUHYJIE JIIOJICTBA, 11100
3PO3YMITU LLIIXU 30€peKeHHS 3M0POB’S i SIKiICHOTO, TpU-
BaJIOro XUTTS 6e3 xBopoO. PerieH30BaHa KHUTA JO3BOJISIE
YUTAYEBi 3pOOUTH MPABUIBHUI BUOIP 310POBUX, IKICHUX i
0Oe3MeYHMX MPOMAYKTIB XapuyBaHHS Ha PUHKY i B Mara3uHax.
LlixaBoto € iH(opMallist CTOCOBHO OCOOJIMBOCTEI XapuyBaH-
HA y dacTdynax i TOHKOIIIB 3aXUCTY Bill HETOOPOSKiCHOT
MpOoAYKIil i HepoOpocoBicHMX TTpoaasiiiB. KoxHa moanHa
MOXe€ i MOBUHHA 3pOOUTH MPaBUIbHUI BUOip, BUXOISUYU 3
HasIBHUX B He1 MOXJIMBOCTEA.

CydyacHa MeAuIIMHa BCTYNWJIa B €py MPEBEHTUBHOI i
npeauKTuBHOI Hayku. Y XXI cTomiTTi MeauiiMHa MoBUHHA
3pOOUTU aKUEHT Ha MPOQiaKTUKy 3aXBOPIOBAHB LJISIXOM
MpornaraHiy 3I0POBOTO CIIOCOOY XKUTTS i 3MiHM XapuyBaHHS,
a He 3aiiMaTuCs JIIKyBaHHSIM, KOJIM OpTraHi3My Bxe 3arojlisiHa
wkoza. [Tpu npuiBUIIIIEHH] TEMITY KUTTS JIIOAMHA KBarLIv -
Billle crioxkuBae ixy. [1po 11e cBigunTh 3pocTaroya rnorryJsip-
HiCTb 3aKYCOYHMUX IIIBUIKOTO XapyyBaHHS 3 X HEBil’€EMHUMU
ramoyprepamu i KapToruiero gpi, pecTopaHiB, 110 IIPOIAIOTh
Xy Ha BUHic, Mara3uHiB HarliBpabpukati. HeoOxigHo Bxke
3apa3 3MiHIOBAaTH 3BUYKH, OB’ sI3aHi 3 XapuyBaHHSIM, Hajalll-
TOBYBATHUCS Ha 3[OPOBUIA CTOCIO XKUTTS i TOBTOJIITTSI.

IeHoM mronuHu OyB chOpMOBAHUI YIIPOIOBXK MUHY-
JINX TUCSYOJIITh, TOMY HE pO3paxOBaHUIi Ha BCi 11i Oyprepu,
(pi, yincu Ta milty, sIKi 3apa3 NONIMHAIOTh MibiloHU. Came
el aucbaaaHc MK CyJaCHMM Xap4yyBaHHSIM i TeHaMM, 10
copmyBarcs TUCSYi POKiB TOMY, € MPUYMHOIO O6araThox
Cy4aCHMX MOIIUPEeHUX XBOP0O. OCHOBHUI1 BUCHOBOK KHU-
I'Y: JIIKyBaTU MPUYUHY XBOPOOUW HE JIMIIIE IellIeBIIe, aje i
e eKTUBHilIIe.

HayxoBe BumaHHs1 po3paxoBaHe Ha IIIMPOKE KOJIO YK~
TauiB, JIiKapiB 3arajJbHOI MPaKTUKW, €eHIOKPUHOJIOTIB, Kap-
JIiOJIOTiB.

lNaHbKiB B.l., LJOKTOP Mean4HNX HayK,

rnpogecop, 3asigyBady Biaainy npoginakTmku,
JIIKYBaHHs LJyKpOBOIro f[iabeTy Ta vioro yCckinagHeHb
VYKkpaiHCbKOro HaykoBO-rpakTU4YHOro LEeHTPpy
€HOOKPUHHOI Xipyprii, TpaHcrnaHTayii
EHAOKPUHHUX opraHiB i TkaHuH MO3 Ykpainn B
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