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Pesiome

HanpaBeH e npe2aeg u aHaAau3 Ha npuHocume 3a omkpuBaHemo Ha aHmuguabemuyHuA
XOpMOH caeg 1889 2, koezamo Ockap MuHkoBcku noka3Ba, ye naHkpeamekmomuama y Kyue-
ma npegu3BukBa guabem.

CovenracHo akmyaaHume npaBuaa u kpumepuu 8 akagemuuHama obwHocm, npuopume-
mbm 3a omkpuBaHemo Ha aHmMuguabemuyHuA XOPMOH NpuHagAexku Ha eBponelickume u3-
caegoBamenu VMosxen Tael (Dpanuus, 1892-1900 2.), feopa Llyauep (Tepmarus, 1907-1908 2.)
u Hukonae Mayaecky (PymovHua, 1916-1921 2.). AkmuBHama cbcmabka Ha ekcmpakmume, u3-
2omBeHu u uzcaegBaru om laed, Llyauep (akomamon) u NMayaecky (naHKpeuH) e egHa u cbwa.

KaovoBu gymu:

naHkpeac, 3axapeH guabem, akomamoA, NAHKPeUH, UHCYAUH
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CmoliHeB, Hukonau A.

Abstract

The main contributions to the discovery of the antidiabetic hormone after 1889, the year
in which Oskar Minkowski demonstrated that pancreatectomy in dogs caused diabetes, are
reviewed.

In accordance with academic rules and criteria the priority for the discovery of the antidia-
betic hormone belongs to European investigators Eugene Gley (France, 1892-1900), Georg Ziil-
zer (Germany, 1907-1908) and Nicolae Paulescu (Romania, 1916-1921). The active principle
of the pancreatic extracts developed and investigated by Gley, Ziilzer (acomatol) and Paulescu
(pancréine) is the same.

Key words:

pancreas, diabetes mellitus, acomatol, pancréine, insulin.

YBog

OmkpuBaHemo Ha uHcyAuHa e 6e3cnopHo egHO om Hal-3abeAexkumeaHume cbbumus 6
ucmopuama Ha AeveHuemo Ha 3aboaaBaHuama. MNMoaBama Ha UHCYAUHA e ceH3auuoHHa no-
pagu HeBepoamHua my ecpekm Bbpxy 6oaHUMe om 3axapeH guabem. MopBume cBugeme-
AU KakK NpuAaz2aHemo Ha UHcyAuH Bbpxy 2aagyBawu, usmbpwabeau, noHAKO2a KOMamOo3HU
nauueHmu ¢ guabem 2u Bpbwa Kbm HopmaaHua >kuBom, ca BugeAu egHO oM UCMUHCKUME
yygeca Ha cbBpemeHHama meguuuHa.

lpegucmopua Ha omkpuBanemo Ha ,aHmuguabemuy4Husn
XOPMOH”,

Mpe3 1869 2. INoa AaHzepxaHc onucBa 8 gokmopckama cu gucepmauua cmpynBaHua
(ocmpoBuema) om kaemku B naHkpeaca, pa3AaudHo ouBemeHu CNPAMO OKOAHamMa mwbkaH,
6e3 omBogaw, kaHaA u ¢ HeuzBecmHa yHkyua. [NpegnoaroxkeHuemo my Ye moBa moxke ga
ca AumgpHu Bb3AuU ce oka3zBa nozpewHo (1).

Emuen AaHcpo, npe3zugeHm Ha DpeHckama Akagemua no MeguuuHa, ¢ 0CHOBHU uUHMe-
pecu KbM KAUHUKO-NaMOAO2UYHUME achekmu Ha 3axapHua guabem, npb6 uzkazBa xunomesa
3a naHKpeamu4HUA NPoOU3X0g Ha 3axapHua guabem (2), BbBexkga mepmuHa ,naHKkpeamuyeH
guabem?”, KaKmo u pazepaHudeHuemo mexgqy ,diabéete maigre” u ,diabéte gras” (3).

Mpe3 1889 2. Ockap MunkoBcku, cobBmecmno ¢ Mozed gpon Mepurz 6 YrHuBepcumema
B8 Cmpacbype, gokazBa Bpb3kama mexxgy naHkpeaca u guabema - omkpuBa ue 3axapeH
guabem ce pazBuBa y kyuema caeg momaaHa naHkpeamekmomus (4, 5). C moBa ce noka3B8a
ye naHKpeacbm Cbgbpika pakmop, pe2yaupaw, kpbBHama 3axap, u ce cbzgaBa ekcnepumet-
maaeH mogea 3a uzydaBaHe Ha guabema. MuHkoBcku u MepuH2 ca HOMUHUPAHU 3a NPUCHIXK-
gaHe Ha HobeaoBa Haepaga no ¢u3uoro2ua uau meguuyuHa npe3 1902 2. u 1906 2., a caeg
KOHYUHama Ha poH MepuHz MuHkoBcku e HomuHupaH npe3 1912 2., 1914 2., 1924 2. u 1925
2. (1). Bcuuku me3u HomuHauuu ca npeHebpeaHamu om HobearoBua komumem.
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Stoynev, Nikolay A.

OmkpuBane Ha aHmuguabemu4YHUA XOPMOH HA NAHKpeaca.

Mapcea Noxen Emua Taeii (Que. 1) nomBupxkgaBa omkpumuemo Ha MunkoBcku (6) u
npoBekga MHO200pOUHU eKkcnepumMeHmu € haHKpeamuueH ekcmpakm, noayyeH 6 HezoBa-
ma Aabopamopus, B8 koumo ycmaHoBaBa noHuXkeHUe Ha ypuHHamMa ekckpeuun Ha 2AKK03a,
auemouemHa U XugpoKCumacAeHa KUCEeAUHA U auemoH Yy Kydema, Kakmo u nogobpeHue Ha
cbecmoaHuemo um. HezoBume pe3yamamu, noayueHu mexkgy 1892 2. u 1900 2., nokazBam
3a npbB nbm 6 ucmopuama cbwecmByBaHemo Ha anHmuguabemuyeH hakmop B naHkpea-
ca(7). Pesyamamume om npoyuBaruama my 8 npogbAaxkeHue Ha 0OCem 20guHuU ca 0606weHu
u gokymeHmupanu npe3 1905 2. (geno3upaHu 8 3amBopeH nauk, cbe 3azaabue ,Bovpxy Bb-
mpewHama cekpeuua Ha naHkpeaca u mepaneBmuuHomo U npuroxkeHue” Ha 20 peBpyapu
1905 2. B8 cekpemapuama Ha ObwecmBomo no buoaozua) (1) u o6HapogBaHu 6 mo3u Bug
Nno-kbCcHo (8). NMpuHocume Ha Mel noaydaBam wupoko npuzHaHue u o6wo 51 (!) HomuHauyuu
3a npucb>xkgaHe Ha HobeaoBa Hazpaga no puzuoro2ua uau meguuuHa (1921 2., 1925 2., 1926
2., 1928 2. u 1931 2.), eguHagecem om koumo - npe3 1921 2. (1). Bcuuku me cbwo ca npeHe-
bpezHamu om HobeaoBua komumem.

Mpe3 1893 2. MocmaB-Egyap Aazec BvBexxkga HaumeHoBaHuemo ,AaHzepxaHcoBu
ocmpoBu” u uzkazBa npegnoroxkeHue, ye 8 max ce npousBexga ,8bmpewHama cekpeuua”
Ha naHkpeaca, cBbp3aHa ¢ peayrayuama Ha KpbBHama 2atoko3a (9). Aazec BbBexxkga mepmu-
Ha ,eHgoKpuHeH” 3a obo3HavyaBaHe Ha BbmpewHama cekpeuus (10).

Mpe3 1901 2. AeoHug BacuabeBuu CoboaeB, yueHuk Ha 1BaH MNempoBuu MaBroB, 6 gok-
mopckama cu gucepmauua goka3zBa aHmuguabemuyHama yHkuua Ha AaHeepeaHcoBume
ocmpoBu (11). Tod o6o3HauaBa mexHua npogykm kamo ,,cpakmop X”. No moBa Bpeme
mepMuHbM ,XOpPMOH” owe He cbwecmByBa - mou e BbBeger om CmapauHz npe3 1905 2.
(12). CoboreB cBbp3Ba noaBama Ha 3axapHua guabem c pa3zpywaBaHemo Ha ocmpoBume,
kamo nybaukyBa peyamamume cu 8 mexkgyHapogHu cnucarus (13, 14). CoboaeB gokaszBa
eHgoKpUuHHama aHmuguabemuuHa pyHkuua Ha AaHeepxaHcoBume ocmpoBu B8 pazauuHu xu-
Bomuncku BugoBe - 3aduu, kyuema, komku (15). Tol popmyaupa gBa pazauuHu cnocoba 3a
uzBauuaHe Ha pakmopa X - om Bb3pacmuu kuBomHu creg AuzupaHe Ha omBogawua naH-
KpeamuyeH npomok, npudyuHaBauwo u3oAupaHa ampogua Ha eK30KpUHHAMa Yyacm Ha >KAe3a-
ma, uau om HoBopogeHu >xuBomHu, y Koumo ek3oKpuHHama ¢pyHkuua e Bce owe crabo pazbu-
ma (1). ABagecem 2oguHu no-kbcHO nogxogbm Ha CoboreB we 6bge uznoazBan om Mpegepuk
barmuHz u A)koH Makaayg 8 uzcaegBaruama, goHecau um HobeaoBama Hazpaga (16).

leopz LUyauep (Que. 2) cvbe cbgelicmBuemo Ha Hemckama hapmaueBmuyHa KomnaHua
Schering npe3 1906 2. npueomBa naHkpeamuueH ekcmpakm, KOUmo Hapuya ,aKoMamoa”
(17). To ycmanoBaBa, ue akomamoabm npegomBpamaBa guabemozeHHun epekm Ha agpe-
HaAUH U HamaaaBa 2AloKO3ypuama y naHkpeamekmomupaHu kydema (18). Llyauep e nvop-
Buam, kolmo cvbobwaba 3a yacmuyeH ycnex Npu AedeHue C naHKpeamuyHu ekcmpakmu
Y ocem nauyueHmu cbC 3axapeH guabem, makap u ¢ HebArazonpuAMHU CMpaHUYHU edpekmu
(uzpazeHa mpecka, uznomaBane, noBpbwarHe, cmomamum u noBuweH MYCKYAeH MOHYC)
(18, 19). Ekcmpakmbm e npegcmaBen om Llyauep u pbapmaueBmuurama komnaHua Schering
u namenHmoBaH nog HaumeHoBaHuemo akomamoa B Tepmarua (Patent 201383, 20 Cenmem-
Bpu, 1908 2.), Beaukobpumanusa (Patent Ne 8514, 11 Mapm, 1909 2.), u CALL (,Pancreas
Preparation Suitable For The Treatment Of Diabetes”, Patent-Nr. 1,027,790, 28 Ma, 1912 2.)
(20) (@Due. 3). Caeg 1911 2. Llyauep npoBeskga uzcaregBanuama cu ¢ puHaHcupaHe Ha wBed-
uapckama komnanua F. Hoffmann-La Roche, pabomeliku cbBmecmHo ¢ HeGHua xumuk Kamud
Pobomep. C HezoBa nomouw, € NOAYUeH NpevucmeH U U3KAKUYUMEAHO epuKkaceH ekcmpakm,
cnocobeH ga goBege gopu go xunozaukemua u KoHBYACUU Yy Kyuema u AUWEH OM MOKCUY-
HU U gpyau cmpaHuuHu edpekmu. [lopagu u3zbyxBavemo Ha INMopBama cBemoBHa BolHa
Llyauep e mobuauzupaH 8 apmuama, a papmaueBmuunama komnanua Hoffmann-La Roche
npekpamaBa puHaHcupaHemo Ha npoekma, Bbnpeku xxeraHuemo Ha Pbomep ga npogbAXKU.
M3caegoBamenckama getiHocm Ha Llyauep npukatouBa okoHuameaHo npe3 1933 2., koeamo
nopagu eBpelickua cu npou3xog e omcmpaHeH om 6oAHuuama Lankwitz u om no3zuyuama
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Huxonae ITaynecky (1869-1931), npodecop u

poKoBopuren Ha Karegpara o dusuonorusa B Meguimackms
¢akynrer Ha YHuBepcutera B Byxypenr. Cbsgan u
[IATEHTOBA ,IIaHKpenH (1922 1.).

Ha npopecop B bepauHckua ynuBepcumem. ToBa 20 npuHy>kgaBa npe3 1934 2. ga HanycHe
pawucmka lepmarua u ga emuepupa 68 CALL, kbgemo npakmukyBa meguuyuHa u ymupa 6
cmapuecku gom (20).

Mpe3 1909 2. 6eazutckuam u3zcaegoBamen XKan ge Matiep Bv8exxga mepmuHa ,uHcy-
AuH” (insuline, om ,insula”, Aam. - ocmpo8) 3a o6o3HauyaBaHe Ha ,6bmpewHuMe cekpeuuu”
Ha naHkpeaca (21). INMpe3 1916 2. aHeaulickuam ¢pu3zuoroe Egyapg LLlegpep we 6vge nbpBu-
am, KOUmMo we cnomeHe uHcyAuHa B8 moHoepadguama cu Bbpxy eHgokpuHHUMeE ope2aHu (22).
B cbwama kHuza LLlegpep gonycka cbuwecmByBaHe Ha npekypcop - NPOUHCYAUH, KOUMO wie
6bge omkpum 50-Ha 20guUHU NO-KbCcHO (10).

YcmanoBeHuam om Llyauep aHmuguabemuueH egpekm Ha naHKpeamuyeH ekcmpakm e
nomBbpgeH om gpyau uzcregoBamenu - pegykyua Ha 2AOKO3ypuama ¢ HaMaAeHO YpuHHO
omHoweHue gekcmpo3a/azom (23, 24), HamaAreHue Ha 2AlKo3ypuama cbnpoBogeHo ¢ no-
HUYKeHUe Ha 2Atoko3HOomo HuBo B kpbBma (25-27), KaKmo Yy UHMaKMHU, Maka U y naHkpea-
meKkmomupaHu kyuema (28, 29).

Hukonaae INMayaecky (Que. 4), yueHuk Ha EmueH AaHcpo, npodpecop u pvkoBogumen Ha Ka-
megpama no pu3zuoro2ua B MeguuuHckua pakyamem Ha YHuBepcumema 6 bykypew, nybau-
kyBa npe3 1920 2. u 1921 2. cepua om cmamuu ¢ pe3yamamu om ekcnepumeHmu npoBegeHu
npegu 1916 2. (3a6aBeHu nopagu mobuauzayuama my 8 apmuama npe3 NopBama cBemoBHa
BouHa). Tol pazpabomBa opu2uHarHa npouegypa 3a NbAHa eKkcMupnauua Ha haHKpeaca u npo-
MOKOA 3a npuezomBaHe Ha naHkpeamuyeH ekcmpakm. YcmaHoBaBa no ybegumeaeH HayuH
edpekmume Ha uHMpaBeHo3Ha UHXKeKUUA Ha haHKpeamuyeH ekcmpakm Bbpxy memaboau3zma Ha
Bbeaexugpamu, 6eAMbUU U Ma3HUHU Y haHKkpeamekmomupaHu kydema. [NybaukyBa nopeguua
om Kpamku cbobweHun, 6 koumo uatocmpupa nocaegoBameaHocmma Ha MemaboAumHume
npomeHu B8b6 Bpememo, Bpb3ikama go3a-epekm U XUNno2AUKEMUYHUA edpekm Yy UHmMakmHu
kydema (30-33). Ha 31 ABaycm 1921 2. nybaukyBa uzuepnameaHa cmamua ¢ o6obweHue Ha
pe3yamamume my, noaydeHu 8 npogbaxkeHue Ha 20 2., BkA. u cmpaHudHUME edpekmu Ha naH-
KpeamuyHua My npenapam, KoUmo Hapu4a ,naHkpeuH” (pancréine) (34). Ha 10 Anpua 1922 2.
Mayaecky peazucmpupa nameHm 3a naHkpeuH 8 PymbHckomo MuHucmepcmBo Ha uHgycmpu-
ama (Brevetul de inventie Nr. 6255: ,Pancreina si procedeul sau de fabricare”) (35).

Endocrinologia vol. XXX N¢3/2025




Stoynev, Nikolay A.

Kol e omkpuar avmuguabemuyHuAa XOpMOH/UHCYAUHA?
Onpegearane Ha npuopumema npu Hay4YHUMe OMKpUMuUA.

Kol HaucmuHa e omkpuA uHcyauHa? Il goceza HAMa egUHHO MHEHUe Cpeg yuyeHume, eH-
goKpuHoAo3ume, guabemoao3ume u cneyuaaucmume nNo ucmopua Ha meguuuHama. Ho Bce
noBeye ce cnogeaa cmaHoBuwemo, ve npubbp3aHomo npucwbikgaHe Ha HobeaoBama Hazpa-
ga 3a ouzuoAro2un uAu meguuuHa 3a 1923 2. Ha Dpegepuk baHmuHz u Akelmc Makaayg 3a
omkpuBaHemo (BcbwHocm - 3a uzoaupaHemo u npeducmBaHemo 3a kKAuHu4YHa ynompeba)
Ha UHCYAUHA e egHa om Hal-2oremume 2pewku Ha HobeaoBama uncmumyuus, npu moBa ¢
HapyweHue Ha cmamyma Ha Hazpagama u 3aBewaHuemo Ha Hobea. Chopeg nocaegHume,
Haepagama He caegBa ga ce npucbXkga 3a HamupaHe Ha NPAKMUYecku (POPMU 33 NPUAOKE-
HUe Ha omkpumue, HanpaBeHo om gpyau. 3aroxkeHo e u3uckBaHe 3a ,HayuHa cmoUHOCM Ha
omkpumuemo”. MopMmyaupaHu ca kpumepuu 3a omkpumue - “omkpuBaHe Ha HeWo cKpumo,
HeuzBecmHo uau madHo,, (,discover something hidden, unknown or secret”) (36). Te3u uzuckBa-
HUA Ca HENPUAO>KUMU B CAyUan C U30AUpaHUA U NPEYUCMEH 32 KAUHUYHO NPUAOXKEHUE UHCYAUH,
koumo npegcmaBaaBa camo nocaegHua om uaaa nopeguua CXogHu opz2aHomepaneBmuuHu
npenapamu, ekcmpaxupasu, npoy4BaHu u nameHmoBaHu mexkgy 1892 2. u 1922 2. (36).

MpuHnyunume 3a npu3HaBaHe Ha npuopumema ca u3zpaxkgaHu 8 npogbaxkeHue Ha Be-
koBe go Hawe Bpeme, Bbnpeku ue Bce owe uma cnopoBe no memama. lNpaBuaromo 3a npu-
opumem ce onpegeaa kamo omgaBaHe Ha npu3HaHue Ha uHguBug (uau 2pyna uHguBugu) 3a
omkpumue, gokymeHmupaHo Ha nbpBo macmo upe3 opuzuHaaHa nybaukauua. Aamama Ha
npuopumema ce onpegeas om gamama Ha uznpawaHe Ha nybAaukauuama, nocaegBaro om
ygocmoBepaBaHe Ha HOBomo no3HaHue om HayvHa uHCmMumyuua nocpegcmBom ymBoupge-
Ha cucmema om KoguduuupaHu npaBuaa u uzaoxkeHue Ha omkpumuemo (8 nucmo, KHu2a,
UAU HayyHa cmamus) (37).

Mpu3zHaBanemo Ha nbpBeHcmBomo Ha egHO HayvHO omKkpumue u3uckBa 3agoBoaumen-
HO ocbwecmBaBarHe Ha gBa pewaBawu pakmopa - ycmaHoBaBaHe Ha omkpumuemo u He-
2oBomo BaaugupaHe om HayuHama obwHocm (38, 39). CoweBpemeHHo 3a npuzHaHUEemMo Ha
omKpumuemo e Heobxogumo mo ga 6bge npegnazeHo om HapyweHua Ha Opu2uHaAHOCMMa
kamo moweHudecmBo, naazuamopcmBo, gpabpukyBare Ha HecbuwecmByBawu gaHHU U u3-
katouBaHe Ha HeygoBaemBopumeaHu gaHHu - ycroBua BaaugHu 3a Bcuuku hopmu Ha Hayu-
Ha KoMyHukauus (40, 41).

Mpog. AAGepmo ge AelBa-Xugareo, cneyuaaucm no ucmopua Ha MeguuuHama om YHu-
Bepcumema 6 bapceaoHa, e aBmop Ha gokmopcka gucepmauua (42) u Ha peguua nybauka-
uuu no memama, 8 pezyamam Ha uzgupBaHe u npoyuBaHe Ha oepomeH Bpol gokymeHmu
om apxuBume Ha peguua yHuBepcumemu u hameHmHu uHcmumyuuu om EBpona (DpaHuus,
fepmaHug, PymovHua u gp.), CALL u Kanaga (1, 20, 35, 36, 43-46). HezoBuam nogpobeH aHa-
AU3 U NpuA@2aHemo Ha kpumepuume 3a npuopumem gaBam ocHoBaHue ga 6bgam popmy-
AUpPAHU CAegHUME 3aKAtOUeHUA:

1. Cnopeg nbpBama gemoHcmpauua 3a cbwecmByBaHemo Ha naHkpeamuueH pakmop
¢ 6baazonpuameH aHmuguabemuueH epekm Npu ekchepumeHmaseH guabem, omkpumuemo
6e3cnopHo npuHagaexku Ha Emua el (DpaHuun) - ekcnepumeHmu ocbwecmBeHu mexgy
1892 2. u 1900 2., nybaukauua npe3 1900 2,;

2. Cnopeg Kpumepuume 3a npuopumem, Npu3HaHue 3a OMKpUMUemo ce noAaza u Ha
leope Llyauep (fepmarun), cb3zgamea Ha nbpBua B ucmopuama aHmuguabemuueH npenapam
(akomamoa) - nybaukauua npe3 1907 2., nbpBa gemoHcmpauua Ha aHmuguabemuyHua egpekm
Ha naHKpeamuyeH ekcmpakm/akomamoa y xopa npe3 1908 2. (makap u npugpyskeH om Hexe-
AQHU edpekmu), nameHmu 3a akomamoa npe3 1908 2. (fepmanug), 1909 2. (Beaukobpumanus) u
1912 2. (CALLL) kamo ,naHkpeamuyeH npenapam 20geH 3a mpemupaHe Ha guabem®;

3. Cnopeg cbwume kpumepuu, u 663 ocHoBa Ha Bucokomo HayuHO kauecmBo Ha u3-
cregBaHe Ha eHgoKpuHHaMa YHKUUA Ha NaHKpeaca, ymeaomo uznoa3BaHe Ha ekcnepumeH-
MaAHUA MEMOg U KOMNEMEHMHOCMMA NPU ONUCAHUEMO U aHaAu3a Ha memaboAumHume u
BAazonpuamHume epekmu Ha naHKpeamuyHUA eKkcmpakm Npu ekchepumeHmaaeH guabem,
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npu3HaHue 3a omkpuBaHemo Ha aHmuguabemuuHua XOpMOH (naHKpeuH) caegBa ga noAyyu

u Hukoaae lNMayaecky (PymovHug) - ekcnepumenmu ocbwecmBeHu mexxgy 1912 2. u 1916 2.,
nybaukayuu npe3 1921 2. u nameHm npe3 1922 2.

Veritatem laborare nimis saepe aiunt, extingui nunquam
(MUcmunama yecmo e 3amemHaBaHa, HO Hukoza He yzacBa).

Quintus Fabius Maximus, pumcku nbakoBogeu, u gbprkaBHuk (279-203 np.H.e.),
uumupan om Titus Livius, gpeBHOpUMCKU UCMOPUK.
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Pe3iome

(DubpobracmHume  pacmexxHU  ¢hakmopu
(FGFs) npegcmaBaaBam 2oaamo cemelcmBo npo-
meuHu, yyacmBawu 6 wupok cnekmbp om 6uUO-
AO2UYHU npouecu, BKAIUYUMEAHO KAemMbYHA Npo-
Aupepauun, gugepeHuuayua u aHzuoz2eHe3a. Cpeg
max FGF19, FGF21 u FGF23 ce omkpoaBam kamo
eHgOKpPUHHU yAaeHoBe, koumo ynpaxHaBam cBoe-
mo getcmBue upe3 cneuudpuuHu peuenmopu. 3a
ga oKkakam egpekma cu, me3u Pakmopu ce Hyx-
gaam om npucbcmBuemo Ha Kaomo npomeuH -
membpaHHo-cBbp3aH uau pazmBopum Ko-chakmop,
kolmo noBuwabBa agpuHumema Ha FGF kbm mex-
Hume peuenmopu u ydacmBa 8 peayrauuama Ha
memaboAUMHU U eHgOKPUHHU (hyHkuuu. Kaomo u
eHgokpuHHume FGFs dopmupam (yHKUUOHAAEH
Mogya, kolimo oka3Ba BauaHue Bbpxy xomeocma-
3ama Ha 2AK03a, Aunugu, Kaauul u ¢pocgamu.
Bce noBeue gaHHu couam, ve ma3u oc uepae BaxkHa
poas u B pesyrauuama Ha >KeHckama penpogyk-
muBHa cucmema. HapyweHua 8 cuzHaauzauusma
Ha FGF-Kanomo mogyaa ce cBbp3Bam cbc cbcmos-
HUA KaMO CUHgPOM Ha NOAUKUCMO3HUME alYHUUU
(PCOS), 3amabecmabane, uHcyauHoBa pesucmerHm-

Abstract

Fibroblast growth factors (FGFs) are a large
family of proteins involved in a wide range of
biological processes, including cell prolifera-
tion, differentiation and angiogenesis. Among
them, FGF19, FGF21 and FGF23 stand out
as endocrine members that exert their action
through specific receptors. To produce their
effect, these factors require the presence of
Klotho protein, a membrane-bound or soluble
co-factor that increases the affinity of FGFs for
their receptors and is involved in the regulation
of metabolic and endocrine functions. Klotho
and the endocrine FGFs form a functional
module that influences the homeostasis of glu-
cose, lipids, calcium and phosphate. Increasing
evidence suggests that the axis also plays an
important role in the regulation of the female
reproductive system. Defects in FGF-Klotho
signaling are associated with conditions such
as polycystic ovary syndrome (PCOS), obesity,
insulin resistance and anorexia nervosa. These
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ExamepuHa C. babagxaHoBa u konekmuB

Hocm u HepBHa aHopekcua. Te3u cbcmonHua yec-
MO ca NPUgPY>XKEeHU OM MEHCMPYAAHU HapyweHua
u penpogykmuBHU gucgyHKUUU, KOemo noguyepma-
Ba nomeHuuaarHama 3Hauumocm Ha FGF/kaomo ocma
Kamo mepaneBmuyna muweHa. Hacmoawuam o630p
uma 3a uea ga 0606Wu HaAUYHUME gaHHU OMHOCHO
mexaHuzmume Ha gedcmBue Ha eHgOKpUHHUME (Pu-
OpobaacmHU pacmexxHU (hakmopu, Kakmo u maxHa-
ma poAaa B noggbprkaHemo Ha HOopmaAHa (PYHKUUA
Ha >keHckama penpogykmuBHa cucmema. AkueHm ce
nocmaBa Bbpxy Bb3imoxkHume um B3aumogeidcmBua
€ KAtouoBU XOpMOHaAHU U MemaboAUMHU NbMuUWa,
cBbp3aHuU € Pa3AUMHU 2UHEKOAO2UYHU U EHGOKPUHHU
HapyweHus.

KatoyoBu gymu:

conditions are often accompanied by men-
strual disorders and reproductive dysfunctions,
highlighting the potential importance of the
FGF/Klotho axis as a therapeutic target.

This review aims to summarize the avail-
able data on the mechanisms of action of endo-
crine fibroblast growth factors, as well as their
role in maintaining normal function of the fe-
male reproductive system. Emphasis is placed
on their possible interactions with key hormon-
al and metabolic pathways associated with vari-
ous gynecological and endocrine disorders.

Key words:

pubpobracmeH pacmexxeH dpakmop, FGF19, FGF21,
FGF23, Kaomo npomeuH, >eHcka penpogykmuBHa
cucmema

fibroblast growth factor, FGF19, FGF21, FGF23, Klotho
protein, female reproductive system

BbBegeHue

(DubpobracmHumMe  pacmexxHU  hakmopu
(FGFs) u Kaomo npomeunHbm npegcmaBaaBam
KatouoBu pezyramopu Ha pazAudHU (Pu3uUOAO2UY-
HU npouecu, BkAloYUMEAHO Ha memaboAumHa-
ma Xxomeocma3a. [1pe3 nocregHume 20guHU Ha-
pacmBa uHmMepecbm KbM mAxHama NoMeHuuaAHa
poaa 8 kKoHMpoAa Ha penpogykmuBHama yHkuuA
npu >keHume u cBbp3aHume C Hea NAaMOAO2UYHU
CbCMoOAHUA.

@ubpobaacmHu pacmexHu pakmopu

DOubpobracmHume pacmeskHu cpakmopu (FGF)
ca cekpemopHU MOAEKYAU, Koumo gedicmBam upe3
MUPO3UH KUHa3HU peuenmopu, uzBecmHu kamo
FGF peuenmopu (FGFR), u uzpaam pewaBawga poaa
6 pazgHoobpazue om KAeMbUHU PyHKUUU, BKAIOUU-
MeAHO KAembYHA hpoAudhepauusn, memaboAu3bm,
gupepeHuuauus, Bb3cmaHoBaBare u pezeHepauun
Ha mbkaHume (1).

CemeticmBomo Ha FGF ce cbcmou om 22 uae-
Ha, pa3geAeHu Ha cegem nogcemelicmBa (Que.1).

Bb3 ocHoBa Ha HauuHa Ha geticmBue, nogce-
metcmBama Ha FGF ce pazgeaam Ha mpu Kamezo-
puu: aBMOKPUHHU, NApaKpUHHU U eHgoKpuHHU (T1).

EHgokpuHHume FGFs BkatouBam:

FGF21, FGF15/19 (FGF15 npu muwku, FGF19 e
He20B voBewku aHanroz), FGF23 (2, 3).

Pazaukama 6 HauuHa Ha getcmBue mexkgy na-
pakpuHHume u eHgokpuHHume FGFs e cBbp3aHa
2anaBHo ¢ mexHua adpuHumem Kbm xenapuH (4). IMNa-
pakpuHHume FGFs cbgbpykam xenapuH-cBbp30Ba-
wu gomeHu, koumo um nozBoaaBam ga ce cBbp3-
Bam ¢ Bucok ajpuHumem Kbm XenapuH cyacpam
npomeozaukaHu 6 uzBvuHkAeMbUYHUA MampuKc (4).
EngokpurHume FGFs Hamam xenapuH-cBbp3Bawu
gomeHu, gucpyHgupam u HaBauzam 6 cucmemHomo
kpbBoobpaweHue, kamo 3a ga ce cBbprkam c Bu-
cok acpuHumem kbm cBoume peuenmopu (FGFR) 6
ueareBume opeaHu, ce HYKgaam om Ko-peuenmop
- Kaomo (4).

Peuenmopbm 3a FGF (FGFR) ce cbcmou om
mpu u3zBbHKAEMBYHU UMYyHO2A00yAuHOBU gomeHa
(D1-D3), mpaHcmembpaHHa yacm € egHO Npemu-
HaBaHe npe3 kKAembuHama membpaHa u yumo-
nAa3meH Mupo3uH-KuHa3zeH gomeH. Kozamo AuzaHg
B3aumogetcmBa ¢ FGFR, HacmbnBam koHpopma-
UUOHHU NpOMeHU - gumepu3auua u akmuBauus
(Due. 2). FGF19 u FGF21 geicmBam upe3 ko-pe-
uenmop 6ema-Kromo, gokamo FGF23- upe3 ko-pe-
uenmop aadpa-Kromo. (1)
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Y 6

foreme | FGF1 FGF-1, FGF-2

pasnpegereue | FGF4 FGF-4, FGF-5, FGF-6

8 nogcemelicmBa

(no Farog M. (1)). | FGF7 FGF-3, FGF-7, FGF-10, FGF-22
FGF8 FGF-8, FGF-17, FGF-18
FGF9 FGF-9, FGF-16, FGF-20
FGF11 FGF-11, FGF-12, FGF-13, FGF-14
FGF19 FGF-19, FGF-21, FGF-23

O0/1E a8 FGF cuzHaaeH nbm (no Farog M. (1)).

FGF19 maaHama uupkyaauua u ce cBvp3Ba ¢ peuenmopu
6 uepHua gpob (FGFR4 u ko-peuenmop 6ema-Kao-
mo). FGF19 nomucka CYP7A1 kamo no mo3u Ha-
yuH HamaaaBa cuHmMe3a Ha >KAbUHU KuceAuHu (5).

FGF19 ce cekpemupa om mbHkomo vepBo 6
omezoBop Ha abcopbuua Ha >KAbUHU KuceAuHu B
uAeyma. Aocmuza go xenamouumume 4pes nop-
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FGF19 nogobpaBa uHcyauHoBama uyBcmBu-
meAHOCM 4pe3 edekmu, NOgoOHU Ha UHCYAUHA,
6e3 ga Bogu go xunoaaukemua. FGF19 nomucka
yepHogpobHama 2AokoHeozeHe3a upe3 cBbp3Ba-
He ¢ komnaekca FGFR4/6ema-Kaomo, nomuckadiku
KAoUOBU eH3UMU Om Cu2HaAHUA NbM, CMUMYAUpa
cuHme3a Ha 2aukozeH. FGF19 nomeHuupa mpaHcao-
kauuama Ha GLUT4 kbm kaembuHama membpaHa 6
MYCKyAHUMe Kaemku (5).

Mpu cbcmoaHua Kamo uHcyauHoBa pe3zuc-
meHMHocm, 3axapeH guabem mun 2, Kakmo u He-
aAkoxoAeH cmeamoxenamum HuBama Ha FGF19 ca
HamaAeHu (5).

FGF21

FGF21 ce cekpemupa om uepHua gpob npu
enagyBare u HacbpuaBa AunoAuzama, OKuCAeHue-
MO Ha MaCMHU KUCEeAUHU U kemozeHe3zama. FGF21
noBuwaBa mepmozeHezama kamo akmuBupa Ka-
paBama macmua mubkaH. [pu 3amabecmabare Hu-
Bama Ha FGF21 ca noBuweHu, HO ce HabalogaBa
pe3ucmeHmHocm kbm geticmBuemo my. Hampyn-
Bam ce gaHHu, ye FGF21 cmumyaupa cekpeuusma
Ha KOPMUKOCMEPOH Npu MUwWKu. [AtoKoKopmuko-
ugume om cBoa cmpaHa nomeHuyupam cekpeuu-
ama Ha FGF21 8 uepHua gpob upe3 cBobp3BaHe c
2AIOKOKOpMUKOUgHU peuenmopu (6). [Mpu 3axapeH
guabem mun 2 ce HabalogaBam noBuweHu HUBa Ha
FGF21 u noaoxkumeaHa kopeaauua ¢ HuBama Ha xu-
nepaAuKemun, 2AUKUpaH Xxemo2A0buH, uHcyauHoBa
pesucmenmuocm u hsCRP (7).

FGF23

FGF 23 e gpoccpamoHuH - ocHoBHama my ¢u-
3U0AO2UYHA POAA e ga peayAaupa HuBama Ha cpocpa-
mu u Bumamun D upe3 HamaraBaHe Ha peabcopbuu-
ama Ha pochamu B 6b06peuume u uHXUOUpaHe Ha
npou3zBogcmBomo Ha kaauumpuoa. AeicmBuemo
My ce onocpegcmBa om ko-peuenmop aadpa-Kao-
Mo - mpaHcmembpaHeH npomeuH, acouuupaH ¢
NpogbAKUMeAHOCMMa Ha >kuBoma. (8)

FGF19, FGF21 u FGF23 u xeHCka penpo-
gykmuBHa cucmema

AaHHUME Nno OmHoweHUe yvyacmuemo Ha
€HgOKpUHHUMe ubpobracmHU pacmexxkHu ak-
mopu 666 yHkuuoHUpaHemo, pecnekMuBHO Ha-
pyweHuama Ha >keHckama penpogykmuBHa cuc-
mema ca Bce owe 0CKbgHU, HO UHMEpPeCcbM Kbm
uzyuaBaHe Ha poasma Um Npu pa3zAUYHU EHJOKPUH-
HO-00MeHHU 3aboaaBanua, Bogewu go oBapuasHa
gucgyHKkuua u nocaegBawu HapyweHus Ha gep-
muAumema, HapacmBa.

B cBoe npoyuBane, BkarouBawo 67 nauueHm-
ku ¢ PCOS u 18 kauHu4HO 3gpaBu >keHu Kamo KOH-

mpoAHa 2pyna, kornekmuB Ha Bednarska u comp.
ycmaHoBaBam cmamucmudecku 3Havyumo noBu-
weHue Ha B-Klotho, FGF19 u FGF21 6 2pynama c
PCOS, kamo ocobeHo cuaHa Bpb3ka ¢ HaAuvue Ha
cuHgpoma nokazBam HuBama Ha B-Klotho (9).

B gpyzo koxopmHo npoyuBaHe mun ,,cAyyai-koH-
mpoaa” 6 Kumau ca Bkaoueru 128 >keHu ¢ gokaszaH
PCOS u 128 3gpaBu koHmpoau. B cbomBemcmBue
C NpeguwHu gaHHU e pe2ucmpupaHa noBuweHa KoH-
ueHmpauua Ha FGF21 npu >xeHu ¢ PCOS om ma3u
HauuoHaAHocm, kamo BneyamaeHue npaBu, ve cepy-
mHomo HuBo Ha FGF19 u FGF21 e cBbp3aHo ¢ npo-
2pecusma Ha 3axapHua guabem (10).

Owen u cbmp. obowaBam, ue u3zrazaHemo
Ha >KeHCKU Muwku Ha gedcmBuemo Ha FGF21
umMumupa uHgepmuAumem, NpuYuUHeH om Xpa-
HumeAHa pecmpukuua. KorekmuBbm geduHupa
4epHOgpPOOHO-HEBPOEHJOKPUHEH CU2HAAEH Nbm,
no koumo FGF21, getcmBalku upe3 cynpaxuasz-
marHomo agpo (SCN) 68 xunomaramyca, gonpuHa-
€A 3@ nomuckaHemo Ha oByaauyusma no Bpeme Ha
enagyBare. BaxxHo e ga ce ombeaexu, ye uHmpa-
uepebpoBermpukysapHomo (i.c.v.) npuaoxeHue
Ha KuchenmuH uAu Ba3onpecuH Npu MpaHceeHHU
MUWKU cbe cBpbxekcnpecua Ha FGF21 Tg (Fgf21)
Bbv3zcmanoBaBa cnocobHocmma Ha xunomaaamyca
ga uHgyuupa nuk Ha LH u cbomBemno nocaegBa-
wa oByaauun. B gpyzo npoyuBaHe korekmuB Ha
Bookout u cemp. gokazBa, ye FGF21 noBuwaBa
HuBama Ha KopmuKOoCMepOoH, Nomucka pacmeska u
npomeHa noBegeHuemo npu muwiku (11).

Mikolajczak u comp. uzcaegBam cepymHume
KoHueHmpauuu Ha FGF21 npu 32 momuuema c
pecmpukmuBer mun HepBHa aHopekcua (AN), 29
momuudema cbe 3amabecmaBare u 21 3gpaBu KoH-
mpoau. KoaekmuBbm peaucmpupa HamareHu cepym-
HU KoHueHmpauuu Ha FGF21 npu AN u noBuweHu
cmouHocmu npu 3amabcmaBaHe. HuBama Ha FGF
8 npoyuBaHemo ca He3aBucumo U NOAO>KUMEAHO
cBbp3aHu ¢ uHgekca Ha meAaecHa maca (MTM) u uk-
cyauHoBa pesucmenmuocm. HabaogaBa ce cobwo
3HauUMa NOAO>KUMEAHA KOpeAauus Mexkgy CepymHu-
me HuBa Ha FGF21 u 2Al0k03ama Ha 2aagHo, mpue-
auuepugume, CRP, uHcyauHa u HOMA-IR (12).

HampynaHume go momeHma gaHHU couam,
ye ¢pakmopume om pamuauama FGFs, ocobeHo
FGF21, okazBam cbwecmBero BauaHue Bubpxy
»keHckama penpogykmuBHa cucmema upe3 B3a-
umogeticmBue ¢ peguua memaboaumuu u HeBpo-
€HJOKPUHHU Nbmuwa u ydacmue 8 namoezeHe3a-
ma Ha cbcmoaHua kamo PCOS, 3amabcmaBate,
HepBHa aHopekcua u BepoamHO xunomaAamuyHa
(cmpec-uHgyuupaHa) ameHopes.
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3akaloyeHue

B obobweHue, Hacmoawuam o630p noguep-
maBa HapacmBawomo 3HayeHue Ha eHgOKPUHHU-
me FGFs, u no-cneyuaaHo FGF21, 6 koHmekcma
Ha >keHckama penpogykmuBHa u3uoro2ua U na-
modu3uoro2ua. AaHHume om cwbBpemeHHU npo-
yuBarua pazkpuBam macHa Bpb3ka mexxgy FGF21
u kAlouoBu cvbecmoarug, Bogewu go oByaamopHa
gucpyHkuua u uHgepmuaumem -PCQOS, uHcyau-
HoBa pe3ucmeHmHocm, 3amabcmaBaHe, HepBHa
aHOPEKCUA U XUnomaaamuyHa ameHopen.

C o2aeg Ha yyacmuemo my 6 memaboaumHu uHe-
BpoeHgokpuHHU peayramopHu nbmuwga, FGF21
npegcmaBanBa obewabaw, guazHocmuyeH u no-
meHyuaAHO mepaneBmuueH mapkep, KOemo Haaa-
2a npoBexkgaHemo Ha no-3agbAbOUeHU U ueAeHa-
coueHu uzcaegBanua B8 ma3u Hacoka.

baazogaprHocmu: Hacmoawama ob63opHa cma-
musa e uzeomBeHa 6 pamkume Ha HayueH npoekm
Ne22 cbe 3aenaBue ,PenpogykmuBHu HapyweHua
NPpU >KeHU CbC CUHgGPOMU Ha UHcyauHoBa pe3uc-
meHmMHocm”, puHaHcupaH om MeguuuHcKu YHu-
Bepcumem, IMroBguB.
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Pe3siome

MepBuunama HagbbOpeuHokopoBa Hegocma-
mbyHocm (boaecmma Ha Addison, BA) e pagko
€HJOKpPUHHO 3aboaaBaHe € gomuHupawa namo-
2eHemuyHa poAa Ha aBmoumyHHUA agpeHaAum.
MoHacmoawem npu Hag 70% om Bvb3pacmuume
nauueHmu ¢ bA ce omkpuBam 21-xugpokcuaazHu
aBmoaHmumeaa no gaHHu Kakmo Ha cBemoBHama
AUMepamypa, maka u cpeg 6bAazapckama nonyaa-
uua nauueHmu.

Bbnpeku npuaoxxeHuemo Ha XOpMOHO3amec-
mumeAHOMO AedeHue ¢ 2aokokopmukougu (IK)
u MuHepaakopmukougu (MK), nauueHmume c bA
ca ¢ noHuxkeHo kavecmBo Ha »kuBom u noBuweH
puck om cbpgeuHo-cbgoBu 3aboanaBaHua (CC3).
HaauuHume npoyuBaHua 3a cbpgeuHo-cbgoBusa
puck (CCP) npu BA ca npomuBopeuuBu, koemo
noguepmaBa Heobxogumocmma om no-gobpo
pazbupaHe Ha nogAeXkawume namoz2eHemMuYHU
MexaHU3Mu U ugeHmuduuupaHe Ha Hal-ya3zBumu-
me nogzpynu nauueHmu.

HampynBam ce gokazameacmBa, ue u3BbH
HeugeaanHomo Bb3npouzBerkgaHe Ha puzuoAO2UY-
Hua Kopmu30A08 pumbm uau, 8 HAKOU cayyau, npe-
go3upaHemo c K, xpoHuuHomo Bb3nareHue cbwo
uzpae karovoBa poaa 3a noBuwenua CCP cpeg na-
uueHmu ¢ BA. MNMoBuweHu HuBa Ha npouHpArama-
mopHU uumokuHu kamo IL-6, IL-1B, TNF-au IL-17,

Abstract

Primary adrenal insufficiency (Addison’s
disease, AD) is a rare endocrine disorder in
which autoimmune adrenalitis represents the
predominant pathogenic mechanism. Current-
ly, 21-hydroxylase autoantibodies are detected
in more than 70% of adult patients with AD, ac-
cording to both international literature and data
from the Bulgarian patient population.

Despite appropriate hormone replacement
therapy with glucocorticoids (GCs) and miner-
alocorticoids (MCs), patients with AD continue
to experience suboptimal quality of life and an
increased risk of cardiovascular diseases (CVD).
Various studies addressing cardiovascular risk
(CVR) in this population have reported contro-
versial results, which highlights the need for a
more comprehensive understanding of the un-
derlying pathogenic mechanisms and for the
identification of the most vulnerable patient
subgroups.

Accumulating evidence suggests that, be-
yond the imperfect replication of the physio-
logical circadian cortisol rhythm or, in some
cases, GC overtreatment, chronic low-grade
inflammation may also play a pivotal role in the
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Kakmo u HapyweHua B8 GaraHca Ha aHMU-UHA-
mamopHus IL-10 u3zeaexkga ce acouuupam Kakmo
C amepozeHe3ama, mMemaboAumHUS CUHgPOM U
cbpgeuHo-cbgoBume cvbbumun, maka u ¢ aBmo-
umyHumema. Cnopeg pazaudHu aBmopu XpoHuu-
Huam Kopmu3oao8 geduuum u gucpeayrayuama
Ha ocma XxunomaAamyc-xunogu3a-Hagbovbpek ce
pa3aAexkgam Kamo NoMmMeHUUaAHU MexaHu3mu, go-
npuHacawu 3a noggwvpykaHemo Ha noBuweH B6b3-
naaumeAeH (poH.

B 3akaouenue, Bb3nareHuemo u gucpeay-
Aauuama B uumokuHoBua npodur Bepoamto
npegcmaBaaBam obwa namozeHemuuHa Bpb3ka
mexxgy bA, memaboaumnua cungpom u CC3. ToBa
Haraza npoBexkgaHe Ha 3agbaboueHu npoyuBa-
Hua Bbpxy Bb3naaumeaHume Guomapkepu, om-
yumaHe Ha noAoBume pa3zAudua U NpuAazaHe Ha
KOMNAEKCEH MUAMUQUCUUNAUHAPEH NOGX0g C UEA
npeBeHuua Ha CcbpgedHo-CbgoBume ycAo>KHeHUA
u nogobpaBaHe Ha gbA2OCpPOUHAMA NPO2HO3a NpU
nauueHmume c BA.

KarovoBu gymu:

increased CVR observed in patients with AD.
Elevated levels of proinflammatory cytokines,
such as IL-6, IL-1B, TNF-a, and IL-17, as well as
disturbances in the balance of the anti-inflam-
matory cytokine IL-10, appear to be associated
with atherogenesis, metabolic syndrome (MetS),
and cardiovascular events, as well as the autoim-
mune processes. According to several authors,
chronic cortisol deficiency and dysregulation
of the hypothalamic-pituitary-adrenal axis are
considered potential mechanisms contributing
to the maintenance of a heightened chronic in-
flammatory state.

In conclusion, inflammation and cytokine
profile dysregulation may represent a common
pathogenic link between AD, MetS, and CVD.
These findings underscore the need for further
in-depth research into inflammatory biomarkers,
careful consideration of sex-specific differences,
and the implementation of a comprehensive
multidisciplinary approach aimed at preventing
cardiovascular complications and improving
long-term outcomes in patients with AD.

Key words:

6oaecm Ha AgucoH, aBmoaHmumeaa, aBmoumy-
HUMem, UWUMOoKUHU, Bb3nareHue, memaboAumeH
CUHgPOM, CbpgedHo-CbgoB puck

Addison's disease, autoantibodies, autoimmunity,
cytokines, inflammation, metabolic syndrome, car-
diovascular risk

BbBegeHue

boaecmma Ha Addison (BA) (nbpBuuHa Hagbbb-
peuHokopoBa HegocmambyHOCM), NOAYYUAA Ha-
umeHoBaHuemo cu 68 yecm Ha cBoa omkpuBamen
g-p Tomac AgucoH (Thomas Addison, 1793-1860),
koumo a onucBa 3a nbpBu nbm npe3 1885 2. (1),
e pAgKo eHgOKpUHHO 3aboanBaHe cbe 3aboaeBae-
mocm 4 Ha 1 000 000 gywu 2o0guwHO u Borecm-
Hocm 100-140 cayyaa Ha 1 000 000 gywu, kKoemo
ce guazHocmuuupa Had-yecmo Bb6 Bbzpacmma
30-40 20guHU, KAMO CbLbOMHOWEHUEMO >XXEHU:Mb-
>Ke e npubauzumenro 2:1 (2). B bbazapua yecmo-
mama Bapupa om 1.41 go 18.65 Ha 100 000 6 pas-
AUYHUMeE OKPB3U (cpegHo 7.84 Ha 100 000) (3, 4).

OcHoBHa poaa B8 2zeHe3ama Ha 3a6oaaBaHemo
go 1920 2. e 3aemara mybepkyao3ama, 3acazawia
HagbbOpeYHUMe XAe3u, Nopagu gucemuHupaHe Ha
uHgeKkuuo3Hua npouec, a caeg 1950 2. npeBec B3u-
ma aBmoumyHHUAM agpeHaAum - u3oAupaH uAau B
pamkume Ha aBmoumyHeH NoAU2AAHgYAAPEH CUHQ-
pom (AIC) mun 1T umun 2 (2, 5, 6). B gHewHo Bpe-
me noBeue om mpu yemBbpmu om caydaume Ha
BA npu Bb3pacmHu Auua 6 egHU U CbWU pe2UoHU

ce gbakam Ha aBmoumyHHo yBpexkgaHe Ha agpe-
HaAHUA KOPMEKC, a UH(EeKUUo3HUme, 2eHemuu-
HUME U gpyau emuoAO2UYHU (PaKmopu ca 3Ha-
yumeAHo no-pegku (7, 8). OpeaaHocneyuduyHu
aBmoaHmumenaa, HacovyeHu cpewy HagbbOpeuHa-
ma Kopa, u no-cheuuaAaHo 21-xugpokcuaazHume
aHmumeAa, onucaHu 3a nbpBu nbm npe3 1992 2.
om Wingvist u cemp. (9), ce omkpuBam 8 70% -
90% om cayuyaume Ha BA 6 cBemoBen mawab (10-
13). B ckopowHo npoyuBare om 2024 2. Haw ekun
nomBbp>kgaBa gaHHume om cBemoBHama aumepa-
mypa, kamo ycmaroBaBa yecmoma Ha aBmoumyH-
HO 3acaeaHe Ha HagbbOpeuHume »xae3u om 72,09 %
cpeg 6baeapcka nonyaauusa nayueHmu c bA (8).

AeyeHue Ha boanecmma Ha Addison u
cbpgeyHo-cbgoB puck

CoBpemeHHomo aeveHue Ha BA ce cbcmou
8 xopmoHaaHa 3amecmumeaHa mepanua (14) c
2aantokokopmukougu (FK) npu nbpBuuen u Bmopu-
yeH HagbbOpeuHokopoB gedpuuum (15-17) u MuHe-
parkopmukougu (MK) 3a kopuaupaHe Ha MuHepaa-
KOpMuUKougHuUa gedpuuum npu nbpBuueH xpoHuveH
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Xunokopmuuu3bm U npu Heobxogumocm (14). 3a-
mecmumeAHoOmo AeveHue, obaue, He Bb3cmaHoBa-
Ba HanbAHO 3gpaBemo Ha nauueHmume ¢ bA - me
npogbakaBam ga umam BroweHo kavecmBo Ha
»kuBom ¢ puck om u3aBa Ha agpeHaAHU Kpu3u, Kak-
mo u ¢ noBuweH puck om cbpgeuHo-cbgoBu 3a60-
aaBanua (CC3) (15, 18).

HaAauuyHume gaHHU 3a Yecmomama u NpuYuHU-
me 3a yBeauveH cvpgeuHo-cbgoB puck (CCP) npu
nauueHmume ¢ BA obave ca npomuBopeuuBu. Ao-
kKamo Hakou wBegcku npoyuBaHua Ha nonyAauuoH-
Ho HuBo cbobwaBam 3a wupoka ynompeba Ha
megukameHmu 3a AeyeHue Ha CC3 npu nauueHmu
¢ bA, kakmo u no-Bucoka yecmoma Ha ucxemudHa
6orecm Ha cbpuemo (MBC), ocobeHo npu >keHume
¢ moBa 3aboanBane (19, 20), gpyau He omkpuBam
pazAuku B8 yecmomama Ha paznpocmpaHeHue Ha
ocHoBHume puckoBu gakmopu 3a CC3 - HagHOp-
MeHOo mezao/ 3amabcmaBaHe, apmepuaaHa xunep-
MOoHuUA, gucAunugemua u 3axapeH guabem mun 2,
aBaBawu ce u ocHoBHU KomnoHeHMuU Ha memabo-
AUMHUA CUHgPOM, cpeg Auua ¢ bA B cpaBHeHue
c obwama nonyaauua (21). Tesu npomuBopeuusn
noguepmaBam Heobxogumocmma om no-gobpo
pazbupaHe Ha pakmopume, KOUMO onpegeAam
CCP npu nauueHmu ¢ bA, kakmo ymoutaBare Kou
nogzpynu nauueHmu ca Had-ya3Bumu (18).

HecnocobHocmma Ha KoHBeHuuoHaAHama
3amecmumenHa mepanua ¢ K ga 6b3npou3Bege
HaNbAHO (PU3UOAO2UYHUA PUMbBM Ha KOPMU30AQ
mpaguyuoHHO ce noco4Ba kamo ocHoBHa npuyuHa
3a HebAazonpusmHume cbpgeuHo-CbgoBu edex-
mu npu BA (22, 23). B gHewHo Bpeme, obaue, ce
npegcmabam Bce noBeue HayuHu gokazameacmBa
3a (pakmopu u3BbH 3amecmumerHama mepanus C
K, koumo BepoamHo cbwo uzpasm BaxkHa poAa 3a
CCP npu nauueHmu ¢ bA, Ho ocmaBam no-crabo
npoyyeHu (24-27).

Ponga Ha Hakou npouHpramamopHu
uumokuHu

Cnopeg npoyuBate Ha Sevik u comp. 19 om
obwo 177 u3caegBaru Guomapkepa npu 43 nauu-
eHmu ¢ aBmoumyHHa BA ce pazaudaBam 3Hauyumo
cnpamo  KoHmpoaHama 2pyna (18). Cpeg max ca
urmepaeBkuH-6 (IL-6), uHmepaeBkun-12B, uaen 9
om cynepcemelicmBomo Ha peuenmopume 3a My-
mop-Hekpomu3supaw, gakmop (TNFRSF9) u T-kae-
mbuHuam noBbpxHocmeH 2aukonpomeur CD4 (18).

Cnopeg  He3aBucumu  npoyuBaHua  Ha
Bergthorsdottir u comp., u Ha Rahvar u comp. no-
BuweHume HuBa Ha IL-6 u32aexga ca nocmoaHHa
Haxogka npu nbpBuuHama BA, HezaBucumo om
CKOpOWeH Npuem Ha 3amecmumeAHa mepanus (28,
29), koemo 2060pu, ye pakmopu u3zBbH K mepa-

nua gonpuHacam 3a nokauyBare HuBama Ha IL-6 npu
nauyueHmu ¢ bA (18). Om gpyea cmpaHa, Bpb3Ka-
ma mexgy IL-6 u pucka om CC3 e gobpe onucaHa,
Kamo HapacmBawume gaHHU om mawabHu npoyy-
BaHua U Mema-aHaAU3U gopu coYam KbM NPUYUH-
Ho-caegcmBeHa 3aBucumocm (30, 31). Koaabopa-
muBeH mema-aHaau3 om 2012 2., npoBegeH om
ekun Ha Sarwar u cemp. u Butterworth u comp. pasz-
kpuBa, ue 2eHemuyeH BapuaHm Ha peuenmopa 3a
uHmepaeBkur-6 (IL-6R) e cBbp3aH ¢ no-Hucku HuBa
Ha C-peakmuBer npomeur (CRP) u cpubpuHozeH,
nopagu HamaaeHa cmumyasauun Ha Bb3nasumenHa-
ma Kackaga, meguupaHa om IL-6, u cbomBemHo ¢
HamaAeH puck om KopoHapHa boaecm Ha Cbpuemo
npu me3u nauueHmu (30). NoguepmaHomo KAu-
HUYHO 3HaYeHUe Ha MO3U NoKa3ameA ce Nogkpe-
na u om gaHHu om npoyuBaHe Ha Ridker u comp.,
koemo ycmanoBaBa, ue noBuweHume HuBa Ha IL-6
ca acouuupaHu ¢ yBeauveH puck om muokapgeH
uHpapkm B8 6bgew, nepuog npu 3gpabu muxxe (32).

IL-6 npoaBaBa wupok cnekmbp om npoBb3-
NaAUMEAHU U UMYHopez2yaamopHu geldcmBua u
nopagu moBa ce pa3zaaexkga kamo mepaneBmuu-
Ha muweHa npu mHoxxecmBo 3aboaaBaHus, Bkato-
yumeaHo aBmoumynHu (33). MMpu peBmamouger
apmpum 6AokupaHemo Ha IL-6 peuenmopa upes3
MOHOKAOHAAHOMO aHMUMAAO MOUUAU3ZYMAD modKe
ga HamaAu pucka om KopoHapHa 6oaecm Ha Cbpue-
mo (34), a npu peppakmepeH peBmamougeH apm-
pum moxke ga obAekyu CumMnNnmMoMuUMe U ga HamaAu
akmuBHocmma Ha 3aboaaBaHemo, HO 3a cmemka
Ha noBuweHa nogamauBocm kbm uHgekuuu (33),
Kamo mo3u cmpaHuyeH edpekm 6u mo2bA ga bbge
ocobeHo HebaazonpuameH npu BA u ga HagxBop-
Au  Bcako nomenuuaaHo mepaneBmuuHo B6b3-
geiicmBue om uHxubupaHemo Ha IL-6, mbl kKamo
uHgpekuuume ca egHa om Bogewume NpuyUHU 3a
Bv3HukBaHe Ha agpeHaAHu Kpu3u (33, 35).

OcBeHn IL-6, uHmepaeBkun-18 (IL-18) u my-
mop-Hekpomuszupauw, ¢akmop-a (TNFa) cowo ca
nocouBaHu kamo kaouoBu meguamopu Ha Bb3na-
AeHuemo, aBmoumyHumema u amepozeHe3ama. B
npoyBaHemo cu Rahvar u comp. gokazBa owe, ue
Bb3moxeH nogxog 3a npegBuxgaHe Ha CCP npu
nauyueHmu ¢ bA e uzcaegBanemo Ha Bb3znaaumen-
Hume mapkepu IL-1, IL-6 u TNF-a 866 ¢a3za npegu
npuema Ha 'K mepanusa (8 cbcmoaHue Ha xunokop-
mMu30AU3bM), No Bpeme Ha Koamo e HabAlogaBaHo
nokauBaHe Ha me3u mapkepu (22). B cBoe uHme-
pecHo npoyuBaHe Papanicolaou u cbmp. ycmato-
BaBa, ue nepucpepHume HuBa Ha IL-6 u B no-maaka
cmeneH Ha TNF-a, u IL-1f ca moHu4yHO uHxubupaHnu
om 6a3zarHume KoHueHmpauuu Ha K, a no Bpe-
M€e Ha MeXbK XUNOKOPMU30AU3bM - Ha 4-5 geH
cAeg onepauus no noBog 6oaecm uAu CUHgPOM Ha
Cushing, naagmeHume HuBa Ha IL-6 ce noBuwaBam
3Ha4umo B cpaBHeHue c npegonepamuBHume
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cmoUuHocmu, kakmo u me3u Ha TNF-a u IL-1p, makap
u 8 no-maaka cmenen (36). ABmopume npaBam usz-
Boga, ue noBuwenomo npouzBogcmBo Ha IL-6 npu
chag Ha Kopmu3oAa mMoxke ga obacHU mexxecmma
Ha cuMnmMoMuMe Ha OCMPUA 2AI0KOKOPMUKOUQEH
gecpuuum (36).

Om gpyea cmpaHa, npu npoyuBaHua Bbpxy
IL-6 npu gpyau aBmoumyHHu 3aboaaBaHua kKamo
capkougo3a Hanpumep, ekun Ha Mastorakos u
cbmp. goka3zBa HapyweHa Bpb3ka mexgy IL-6 u
cekpeuuama Ha kopmu3oA (37). Bwnpeku xpo-
Hu4HO noBuweHume KoHueHmpauuu Ha IL-6 npu
me3u nauyueHmu, kopmu3oroBuam omzoBop He e
no-Bucok om mo3u npu 3gpaBu uHguBugu, koemo
npegnoAaza aganmauua UAU pe3ucmeHmHOoCm Ha
ocma xunomaaamyc-xunodu3za-Hagovbpek (XXH)
kbm IL-6 (37). B koHmekcma Ha bA, kbgemo e Haau-
ue xpoHuueH kopmu3oao8 gepuyum, nogobHa 3a-
2yba Ha HopmaaHama peayrauua mexkgy XXH u 1L-6
MOXE gonbAHUMEAHO ga ycuABa Bvb3naaumeaHus
¢oH u ga noBuwaBa CCP.

CoweBpemeHHo, cnopeg pa3AaudHu npoyuBa-
HUA NpouHAamamopHume uumokuHu IL-1, IL-6 u
TNF-a ce acouuupam c¢ no-8ucok puck om HacmbN-
BaHe Ha cbpgeuHo-cbgoBu cbbumua (38, 39), a
CKOpOWHO obwupHo npoyuBarHe Ha Mohammadi u
cbmp., obxBawawo 125 yoBeka ¢ memaboaumeH
cuHgpom u 125 koHmMpoau, noco4Ba, ye cepymHu-
me HuBa Ha IL-6 u TNF-a ca 3HauumeaHo noBuweHu
npu nauyueHmume ¢ memaboAaumen cuHgpom (40),
Koemo nogkpena xunome3ama, 4e Bb3naseHue-
mo uzpae kAvoBa poaa B8 umyHonamoezeHe3zama
Ha cuHgpoma. B yHucon ¢ moBa e u mBopgeHue-
mo Ha Koh u cemp., ue Bb3znareHuemo e BaxkeH
namozeHemuyeH pakmop 6 pazBumuemo Ha ame-
pockAepo3ama u KopoHapHama boAecm Ha Cbpue-
mo, ocobeHo B KoHmMekcma Ha 3axapeH guabem,
3amabcmaBaHe u memaboaumeH cuHgpom (41).

IL-1 e paHeH npouHAamamopeH UUMOKUH,
katouoB meguamop Ha Bb3naseHuemo, u ce yc-
maHoBaBa 6 3HauumeaHo noBuweru HuBa npu
nauueHmume ¢ KopoHapHa 6oAecm Ha Cbpuemo
no gaHHu Ha Waehre u comp. (42), a TNF-a ce on-
pegeaa kamo ,2eraBeH peayramop” Ha NpPouHgAa-
mamopHume uumokuHu, noBauaBaw, yHkuuama
Ha makpocpazume, u 3aemawy, katovoBa nozuuus 6
akmuBupaHemo Ha npoBb3naaumeaHama UUMOKU-
HoBa kackaga (43), nopagu kKoemo ce oka3Ba Ba-
>KeH (pakmop 3a mymopuzeHe3ama, npozpecuama,
uHBazuama u memacmazupaHemo, a CbWO U 3aema
katovoBa poaa B pazBumuemo Ha aBmoumyHHu 3a-
6oaaBaHua (44), kakBamo e aBmoumyHHama bA.

Owe om Hauaromo Ha 21-8u Bek, npu npo-
yuBaHua Bvbpxy aBmoumyHHu 3aboaaBaHua ce
HampynBam gokazameacmBa 3a HapyweHama
eKcnpecua Ha UUMOKUHUMeE, KOUmo uz2pasm poAA
8 noggbprkaHemo Ha aBmoakmuBHume Aumcpouu-

u (45). Cpeg max, ocBeH cnomeHamume IL-1, IL-6
u TNF-a, ce nocouBa u aHmu-uHhAaMamMOopPHUA UH-
mepaeBkur-10 (IL-10), kolmo Kamo naetilomponeH
UUMOKUH, npogyuupaH om T-xeanepume, B-kaem-
Kume, MoHouumume U Makpogpazume, moxe ga
peayAupa u uHxubupa npouzBogcmBomo Ha MHO20
gpyau uumokuHu (46). Acouuauua mexkgy Bucoku
HuBa Ha IL-10 u aBmoumyHHu 3aboaaBarug, cpeg
koumo peBmamougeH apmpum (47), bazegoBa 6o-
Aecm (48), muacmeHusa 2paBuc, ncopuazuc, aBmo-
umyHeH AumdponpoaudpepamuBer cuHgpom (49) u
gpyau nogcka3Ba, ye mo3u UUMOKUH uzpae BaxkHa
poAa 6 namoezeHe3ama Ha me3u 3a6oaaBaHun (45),
Kamo He e acHo, obaue, gaau Bucokume HuBa ca
Haauue B HauaaHUmMe emanu Ha aBmoumyHHO 3a60-
AaBaHe Kamo KoMneHcamopeH onum Ha o2paHu3Ma
ga ce cnpaBu ¢ Hacmbnuaromo cbecmosaHue. Gibson
u cbmp. nocouyBam, ye gokamo Bpb3zkama mexgy
HuBama Ha IL-10 u aBmoumyHHu 3aboaaBaHun u3-
2AeXga e Haauue, 8 no-maaka cmeneH e uzBecmHo
gaau npogykuuama Ha IL-10 npegxo>kga HayaAaomo
Ha 3aboanaBaHuama uau HacmbnBa 6 pe3zyamam
Ha 6oarecmuama akmuBrocm (45). Acouuauyusma
Ha Bucokume HuBa Ha IL-10 ¢ paHHume cmaguu
Ha bazegoBa 6oaecm u mupeougum Ha Xawumo-
mo nogcka3zBa poaama Ha IL-10 8 paHHume ema-
nu Ha me3u 3aboanBaHusa (48). B koHmekcma Ha
memaboaumHua cuHgpom npoyuBaHe Ha Esposito
u comp. goka3zBa noBuwenu HuBa Ha IL-10 npu
3amabcmaBaHe, HO 3HaYUMO NO-HUCKU cMoUdHoCMU
Npu nayueHmMkume cbc 3amabcmabaHe, Koumo ca
pa3zBuau u memaboaumHu HapyweHus (50). AHaro-
2UYHU gaHHU ca gokaagBaHu om ekun Ha EaeHkoBa,
Po6eBa u comp. 8 npoyuBaHe om 2018 2. cpeg
6bA2apCcKU NAaUUEHMKU C MemaboAumeH CUHgPOM,
npu koumo IL-10 e cbC 3HAYUMO NO-HUCKU CMOU-
Hocmu, B cpaBHeHue ¢ memaboaumHo 3gpaBume
eHu (HenybaukyBaHu gaHHu). B yHucoH ¢ mesu
gaHHu, Kulshrestha u cemp. nocouBam, uye Hucku
HuBa Ha IL-10 npu geua KopeAaupam 3Ha4YUMO C Ha-
Auduemo Ha memaboaumHu puckoBe akmopu,
cpeg koumo yBeaudyeHa OOUKOAKA HAa MaAuama,
uHgekc Ha meaecHa maca (MITM), noBuweHo apme-
PUAAHO HaAfeaHe U HapyWeH 2AKO3EeH MOAepaHC
(HI'T) (51). M3eaexxga no-Bucokume HuBa Ha IL-10,
ycmaroBeHu npu 3amabcmaBaHe, npegcmaBaaBam
KOMNEHcamopeH onum 3a homuckaHe Ha npoBb3na-
AUmMeAHama peakuus, kamo HeBb3mMo>KHOCMMa ga ce
noBuwu aHmu-uHramamopHusa IL-10 ce cBbp3Ba ¢
NO-20AMa CeKpeuua Ha NPOUHMAAMaMOPHU UUMOKU-
HU U CboMBemHO NO-20AAM PUCK OM MemaboAUMHuU
HapyuweHus (50). CoweBpemerHo, 8 uHmepecHo npo-
yuBaHe Ha Matsumoto u comp. ce nocouBa, ve naasz-
mobAacmume, npousxoykgawu om HauBHu B-kaem-
KU, ca ocHOBHUSM u3zmouHuk Ha IL-10 npu yoBeka,
Kamo UMEHHO me3u KAemMKU uzpasm kaouoBa poaa
6 nomuckaHemo Ha aBmoumyHHume npouecu (52).
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Apye npouHpAramamopeH UUMoKuUH, Koimo ce
pazeaexkga kamo 2aaBeH meguamop 8 mbkaHHOMO
Bv3nareHue npu mHoxxecmBo aBmoumyHHu 3a60Aa-
BaHus, u e npegmem Ha MHO20 npoyuBaHua 6 masu
Hacoka, e uHmepaeBkun-17 (IL-17) (53) ¢ HezoBomo
cemelicmBo om 6 cmpykmypHo-c8bp3aHu YuMoKu-
Hu: IL-17A, kolmo e Hal-gobpe npoyyeH u Hal-vyec-
mo ce Hapuya camo IL-17; IL-17B; IL-17C; IL-17D; IL-
17E u IL-17F, koumo e Hal-6Au3 K cCmpyKmypHO go
17A ¢ 50% xomonoykHocm. VMima HampynaHu goka-
3ameacmBa, ye pyHKUUAMA Ha Me3u UUMOKUHU He
ce ozpaHuyaBa camo go nNpouHAamMamopHuUA Um
etpekm (54), a e mHo2000pa3zHa, u cnopeg pazaud-
Hu npoyuBaHua ce uzpazaba B kaouoBo yuacmue
6 namoeerezama Ha aBmoumyHHu 3aboaaBaHun
Kamo ncopuazuc, mHoxecmBeHa ckaepo3a u pefB-
mamougeH apmpum (55-57). Cmama ce, ye poaama
Ha IL-17 6 aBmoumyHumema BkarouBa akmuBupa-
He Ha npoBb3narumeAHu UUMOKUHU, XEMOKUHU U
MampuKkcHU memaAonpomeuHazu 6 3acezHamume
mbkaHu, ocobeHo B cuHepaua C gpyau UUMOKUHU
kamo TNF-a u uimepaeBkun-22 (IL-22) (58, 59). Ao-
Ka3zaHo e, ye IL-17A cmumyaupa npogykuuama Ha
IL-1B, IL-6, TNF u 2paHyrouumHo-makpopazuareH
KoAroHUocmumyaupaw, pakmop (GM-CSF) om u-
6pobaacmu (60) u enumeaHu kaemku (61), kKakmo
u om makpodaezu (62) u geHgpumuu kaemku (DC)
(63). Mo gaHHu Ha Baharlou u comp. IL-17A e noBu-
weH npu nayueHmu ¢ aBmoumyHeH 3axapeH gua-
6em mun 1, kamo e Bb3MOXKHO gucpeayrayusma
Ha T-xeanepHume (Th) cybnonyaauuu u peaamu6-
Homo yBeauuaBare Ha Th17 kaemkume ga Oaa-
2onpuamcmBa Gema-kaembuHama gecmpykuua u
npozpecusma Ha 3aboanBanemo. Mo omHoweHue
Ha 3axapeH guabem mun 2 gaHHume ca npomuBo-
peuuBu, kamo cnopeg Abdel-Moneim u comp. IL-17
Bepoamuo noBauaBa xpoHuuHomo Bb3nareHue u
uHcyauHoBama pe3ucmeHmMHOCM Npu nayueHmu-

e (64), gokamo Roohi u comp. u Qiao u comp.
He omkpuBam noBuweHu HuBa Ha IL-17A npu na-
UuueHmu cbC 3axapeH guabem mun 2 6 cpaBHeHue
¢ Heguabemuuu (65, 66), koemo ce nomBbp>kgaBa
u om npoyuBaremo Ha EaeHkoBa, PobeBa u comp.
om 2018 2. (HenybaukyBaHu gaHHu). B uumupato-
mo 6vA2apcko npoyuBare 3a nvpBu nbm ce uz-
caegBa u poaama Ha IL-17F 68668 BveaexugpamHun
moaepaHc, kamo ce ycmanoBaBa 3Havumo noBu-
weHue Ha cepymHume HuBa Ha MO3u ULUMOKUH Npu

guabemuuu - 6 e2pynama Ha nayueHmKume CbC
3axapeH guabem mun 2, 6 cpaBHeHue ¢ me3u ¢ me-
maboAumeH CUHgPOM UAU HEYCAOXKHEHO 3amAbC-
maBaHe, Kakmo u 3Havuma Bpb3ka mexxgy HuBama
My u cepymHume HuBa Ha kpbBHama 3axap, Aeb-
kouumume u C-peakmuBHua npomeuH. C moBa ce
goka3Ba, yue makap om egHo cemelcmBo u c Bu-
COKa CmMeneH Ha XOMOAOXHOCM, pa3AaudHume IL-17
uumokuHu BepoamHo okazBam pazauuHo BAuaHue
Bbpxy xpoHuuHomo Bb3nareHue Npu AuUA CbC 3a-
xapeH guabem, a Hal-BepoamHo u cpeg navueHmu-
me ¢ gpyau 3aboaaBaHug, nopagu koemo 6bgewu
npoyuBarua Bbpxy max Guxa umasu BakHO KAU-
HUYHO 3HaYeHue.

3akaloyeHue

Bcuuku nocoueHu gaHHU hogkpenam xunome3a-
ma, ve Bb3nareHUEMO C NogAEXKaWUMe NPOMeHeHU
HuBa Ha npouHAaMamopHU U aHMU-UHPAAMAMOP-
HU UUMOKUHU e Bb3modkHa 0bwa namozeHemuYHa
Bpb3ka mexxgy bA, mMemaboaumHua cuHgpom u CC3.
IMpu aHaau3a Ha gocezawHume npoyuBaHua cmaba
acHa Heobxogumocmma om 3agbaboyeHu no3HaHUA
Bbpxy porama Ha Bb3znaaumeaHume HGuomapkepu
npu nauueHmu ¢ bA, 8 koHmekcma Ha yBeauueH
puck om pazBumue Ha memaboAumeH CUHgPOM U
noBuweH puck om CC3, koumo go momeHma 6axa
066bp3BarHu ocHOBHO cbc cmpaHuuHUMe ecpekmu
om 3amecmumeaHama K mepanus. TpegBug
gaHHume 3a noaoBo-cneuudpuuHu pazaudua 6 u3z-
caregBaHume Guomapkepu 8 wBegceku npoyuBaHus,
ce noguepmaBa Heobxogumocmma om no-3agba-
6oueHu HabAaogeHua Bbpxy noroBume pazaudua 6
namodu3uoro2uama Ha 3aboaaBaHemo.

3a nogobpaBare kauecmBomo Ha xuBom Ha
nayueHmume ¢ bA kamezopuyHOo e Heboxogum
KOMNAEKCEH cheuuaAu3upaH mMeguuuHCKU Nogxog
Om CcmpaHa Ha EHJOKPUHOAO3U U KapguoAo3u,
npegBug pazHoobpa3zHama KAauHuuHa u3zaBa Ha 3a-
6oaaBatemo, BrkaouBawa ckAoHHOCM Kbm pa3Bu-
mue Ha puckoBume ¢akmopu 3a memaboaumeH
cuHgpom u CC3, u Hal-8eye ¢ HacoueHOCM Kbm
npeBeHuun Ha cbpgeuHo-cbgoBume cbbumua. He-
ob6xogumu ca gonbAHUMEAHU npoyuBaHua C uea
onmumu3upaHe Ha AedeHuemo u nogobpaBaHe Ha
gbA20CpPOYHUME pe3yamamu npu auuama c bA.
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Pesiome

[Npe3 nocaegHume gecemuaemus 3axapHuam guabem (3A) u npeguabembm ca ocHoBHO 2A06aaHO
npeguzBukameacmBo 3a o6wecmBeHomo 3gpabe. Lleama e aHaauzupaHe poaama Ha puckoBume akmo-
pu Bbpxy HapyweHuamMa Ha 2AKO3HUA MOAEPAHC.

Mamepuar u memogu: 936 ydacmHuuu ca paznpegeaeHu 8 mpu Bb3zpacmoBu epynu: 20-44 2. - 342
(36,5%), 45-59 2. - 301 (32,2%) u 60-79 2. - 293 (31,3%). 3A u npeguabem ca onpegeAeHU Cb2AACHO
kpumepuume Ha WHO/IDF om 2016 2. u ca oueHeHu cnopeg Bb3pacmma u noaa. [poBegen e OITT,
uzcaegBan e HbA, ; usuucaen e ITM (kg/m?). ApmepuaaHama xunepmorusa (AX) e gechuHupaHa cbaAacHo
KoHceHcyca Ha IDF (2012 2.) u npenopbkume Ha ESH'2023.

Pezyamamu: HanpegBanemo Ha Bb3pacmma okazBa mHo20 no-cuaeH epekm Bbpxy HapacmBane
yecmomama Ha 3A (Yemupu go cegemkpamHo) cpewy HapacmBaHemo Ha npeguabema (gBykpamHo go
mpukpamHo). Bb3pacmma e uzkatouumMeAHO MOWEeH hakmop 3a 2AI0KO03eH UHMOAEpaHc, HO npu Bceku om
gBama noaa mo3u epekm ce mogudpuyupa om noaa. INpu >xeHume npomeHume ¢ HanpegBaHe Ha Bb3pacm-
ma ca no-pe3ku u omuemauBu 3a npeguabem u 3A 8 cpaBHeHue ¢ mbXkeme, Npu KOUMO NpOMeHUMe ca
no-ymepeHu. I'pu Haauuue Ha 3A, pecn. npeguabem, HagHopmeHO mezaao/3amabecmaBaHe uma 6 80-90%
om cayvaume. C BMI >25 kg/m? ca 86% (296/344) om auuama cwc 3A u npeguabem 83emu 3aegHo u
camo 14% (48/344) ca c BMI <25 kg/m? (p <0,001). Mpu 51% (214/420) om xunepmoHuuume ce omkpuBa
npeguabem uau 3A u egBa 49% (206/420) om xunepmoHuuume ca 3gpadu Auya m.e. C HOPMAAEH 2AIOKO-
3eH moaAepaHc, NS.

3akaroyenue: AX u HagHOpMeHOMO mezao/3amabecmaBademo ca puckoBu hakmopu, Koumo nogae-
»kam Ha mogudpuyupare. Had-8axxHo e AuuHOmo yyacmue Ha omgeAHua uHguBug u HezoBama AudHa
omzoBopHocm 3a 3gpaBHomo my cbecmonaHue 8 momeHma u 8 6bgewe.

KaroyoBu gymu: npeguabem, 3axapen guabem, Bb3pacm, 3amabcmaBane, apmepuasHa XunepmoHun
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BbopucoBa U. AHHa-Mapus u korekmuB

BvBegeHue

[Mpe3 nocaegHume gecemuAemua 3axapHuam
guabem (3A) u npeguabemvbm ce npeBbpHaxa 6
ocHoBHO 2rn0banHo npegu3zBukameacmBo 3a 006-
wecmBernomo 3gpabe (1).

[Npeguabembm e memaboAumHO cbCcmMoaHue,
xapakmepu3upawo ce ¢ HuBo Ha KpbBHama 3axap
Hag HOPMAAHOMO, HO NO-HUCKO Oom guabemHua
npaz. MNpe3 2021 2. 8 cBema e oueHeHO HaAUYUEMO
Ha 541 MUAUOHA C HapyWeH 2AI0KO3EeH MOAepaHC U
319 MUAUOHA C HapyWeHa 2AUKeMUA Ha 2AagHo (2).
Yecmomama Ha npeguabema e Bucoka, HapacmBa
¢ HanpegBaHe Ha Bb3pacmma u cAaeg 75-20guwiHa
Bv3pacm okoro 50% om nonyaauusama uma npegua-
6em uau 3A. He Bcuuku ¢ npeguabem we pazBuam
3A, kKamo cbomHoweHuemo ce npeueHaBa Ha 1:10
go 1:20 3a cpok om 1 2oguHa (3).

3A e XpoHuyHo memaboAaumHo pazcmpod-
cmBo, npuduHeHo om HegocmamwbuHO npou3Bog-
cmBo Ha UHCYAUH u/uAu uHcyauHoBa pe3ucmeHm-
Hocm. PaznpocmpaHeHuemo my ce e yBeauduro
gpacmu4HO Npe3 nocAegHUMeE mpu gecemuaemusn
U OKoAO 536 muauoHa gywu Ha Bb3pacm 20-79
2oguHu Beue umam 3Am, KaKMoO e pe2ucmpupaHo
npe3 2021 2. om IDF (4). Poaa 3a pazBumuemo
My U2paam rakmopu Ha OKOAHama cpega u 2eHe-
muyHu pakmopu (5). MigenmudpuuupaHemo Ha 3A
mun 2 obukHoBeHo ce npegwecmBa om nepuog
Ha HapyweHa peayAayua Ha 2Al0Ko3ama, uzBecme
Kamo npeguabem uAu UHMepmeguepHa Xunepaau-
kemua. Ao 70% om xopama c npeguabem 6 kpau-
Ha cmemka pa3zBuBam 3A mun 2, Kamo 20gUWHO
ma3u mpacdgopmauusa e 5-10% (6).

YHuBapuamHa Ao2ucmuvHa pezpecua nokasBa,
ye puckbm om 3A u npeguabem e 3HauuMeEAHO
no-Bucok npu no-8b3pacmHu xopa, omkoakomo 6
cpegHama Bb3pacmoBa 2pyna (p<0,001). To3u ge-
HomeH ce cBbp3Ba ¢ XopmoHaaHU NpomeHu, 3aceg-
HaA Ha4yuH Ha >kuBom, pazBumue Ha capkoneHu4YHO
3amabcmaBaHe u uHcyauHoBa pezucmeHmHocm,
koumo ce aBaBam u npoezpecupam c HanpegBaHe
Ha Bb3pacmma (7).

[leama Ha Hacmoswua aHaAu3 e ga ce U3-
cregBa yecmomama Ha npeguabem u 3A, kKamo
ce aHaAuzupa poAama Ha ocHoBHume puckoBu
pakmopu - Bb3zpacm, 3amabecmabaHe u HagHoOp-
MEHO Me2A0, apmepuaAHa XunepmoHusa, Kakmo u
BAuaHuemo Ha noAa, Bvpxy gBeme HapyweHua Ha
2AOKO3HUA MOAEpaHC.

Mamepuaau u memogu

AaHHume om Hacmoawomo npoyuBaHe ca no-
AyyeHu Bb3 ocHoBa Ha mHoz2oueHmpoBo cpe3oBo
npoyuBaHe Ha Bbbazapcko gpykecmBo no eHgo-
KpuHoAozug, 25 mapm-16 mau 2024 2. PecuoHume
3a uzcaegBaHemo ca u3zbpaHu caeg KOHcyAmauua
U cmamucmuYecku aHaAu3, Kamo e onpegeAeH on-
mumarHuasm npegcmaBumeaeH Gpold Ha Auuama
om Bceku pea2uoH (cnopeg noaa u Bvb3pacmma).
INpoyuBaHemo e npoBegero 6 16 pezuoHa c 51
2He3ga B8 uarama cmpana. Obwo 1352 gywu Ha
Bv3pacm >20-79 2., uzbpaHu Ha cAyyaeH npuHuun
om uHCMuUMyuuoHaAHUMe peaucmpu Bb3 ocHoBa
Ha Bb3pacm, nor u mecmoykuBeeHe, ca nokaHeHu
ga yuacmBam. O6wo 936 Auua (69.2%) om noka-
HeHume ca gaAu cbaaacue ga ydacmBam, Bkato-
yumeaHo 479 »xeHu (51.2%) u 457 moxe (48.8%).
YuacmHuuume ca paznpegeaeHu 6 mpu Bb3pacmo-
Bu epynu: 20-44 2. - 342 (36.5%), 45-59 2. - 301
(32.2%) u 60-79 2. - 293 (31.3%).

V360pbm Ha Bb3pacmoBume 2pynu Ha ydacmHu-
uume, u3zbpaHu 3a uzcaegBaHemo e 8 cbomBem-
cmBue ¢ memogoao2uama Ha MexxgyHapogHama
guabemua ¢egepauua (IDF) 3a oueHka paznpoc-
mpaHeHuemo Ha guabema cpeg Bb3pacmHu Auya
(20-79 2oguHu) (8), kKakmo U cnopeg gokAaaga Ha
HauuoHaaHua cmamucmuuecku uHcmumym (HCW)
Kbm 31.12.2022 2., HaceaneHUemo Ha bbazapua Ha
Bb3pacm 20-79 2. e 4 904 382 xumeAu - MbxKe 2
367 262 (48.26%) u skenu 2 537 120 (51.73%) (9).
O6wo 479 >keHu (51.2%) u 457 mbxke (48.8%), cbe
cpegHa Bv3pacm 50.57+£13.61 2. (Ha Bb3zpacm 20-
79 2.) ca paznpegeAaeHu no noA u Bb3pacm 6 epynu,
Kamo cbweBpemeHHO e 3ana3zeHo CboOmMHoWeHue-
mo mexkgy gBama noaa - 06w u no Bb3pacmoBu
epynu (Taba. 1)

B Hauaromo Ha npoyuBaremo Bcuuku 936
pecnoHgeHmu (69.2% om nokaHeHUMe) ca UHOp-
mupaHu 3a ecmecmBomo Ha uzcaegBaHuama u ca
nognucaau popmyaap 3a MHpopmupaHo cbeaacue,
Koimo e npegBapumeAHo npezaegaH u 0gobpeH
oM MecmHama emuyHa Komucus.

YuacmHuuume ca nonbAHUAU BbnpocHUK, KOU-
mo BkaouBa HAaKou gemoezpadpCcku gaHHU, MeKywo-
mo um 3gpaBocroBHo cbecmonHue, npeguwHu 3a60-
AaBaHug, pamurHa aHamHe3a 3a 0CHOBHU XPOHUYHU
3aboaaBaHua (xunepmonus, 3A, 3aboaaBaHua Ha
wumoBugHama >kAe3a, 6bbpeuHU uAu YepHOgPOO-
HU 3a60AaBaHun), MUHAAU U HacmMoOAWU AedeHua u
HaBuka 3a mioomioHonywere. YaeH Ha u3caegoBa-
meackua ekun usmepBa BucouuHama, mezaomo u
kKpbBHOMO HaaaeaHe B cegHaro noaoykeHue Ha Bce-
KU y4aCmHUK CAeg MUHUMUYM 5 muHymu noyuBka.
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M3caegBanHume 936 Auua ca om caegHume
16 peauoHa Ha cmpaHama: Bpaua, TyaaHuu, Tpo-
aH, Beauko TvpHoBo, Pazepag u npuaexawume
um ceaa; Hecebbp, SIm6oa, HoBa 3azopa, Cmo-
AfH, AumumpoB2pag, MuHepaaHu 6aHu-XackoBo,
Kopgrkaau u npuaexxawume um ceaa; CaHgaHCKU,
INMempuy, KiocmeHgua, Cochua u npuaexxawume um
cena. M3caegBaHume auua ca paznpegeaeru 8 2py-
nu no Bb3pacm u NoA cnopeg nocaegHomo npebpo-
aBaHe Ha HaceaeHuemo, npoBegerHo om HCU npe3
gekemBpu 2022 2. (9). MI3mepeHu ca pbcm, mezao,
U34YUCAEH e UHgeKC Ha meaecHa maca (Body Mass
Index - BMI, kg/m2). M3noA38aHu ca ycmaHoBeHu-
me Kpumepuu 3a KAacudukauua cnopeg BMI: Hop-
mareH (BMI <25 kg/m?), HagHopmeHo meaao (BMI
>25-29,9 kg/m?), 3amabcmaBare (BMI >30 kg/m?).
ApmepuarHomo KpbBHO HarseaHe e u3zmepeHo B
cegHaAo noAoxkeHue caeg 5 muHymu nouuBka. AX
e gepuHupaHa Cba2AaCHO KoHceHcyca Ha IDF 3a 3A
mun 2, koimo npenopbuBa HUBa Ha apmepuaiHo
HarszaHe go 130/80 mmHg u cbwama npenopb-
ka B8 pvkoBogcmBomo Ha EBponelickomo gpyske-
cmBo no xunepmonua (ESH) om 2023 2. (10, 11)

KpbBHu npobu ca B3emu om Bcuuku yuac-
mHuyu B8 16™ pezuoHa mexkgy 7:00 u 9:00 yaca
cympuHma caeg 12-vacoBo 2aagyBaHe npe3 Ho-
wma. AuabemHuam cmamyc e geguHuUpaH Cb-
2AacHO Kpumepuume Ha gokaaga Ha WHO/IDF om
2016 2. (12). CmaHgapmeHn OITT (opareH 2Al0KO-
30-moAepaHmeH mecm) e npoBegeH ¢ u3mepBa-
He Ha nAazmeHa 2aoko3a B geHa Ha B3emaHe Ha
KpbBHU npobu. HbA, cbwo e u3cregBan upe3
cepmudpuyupaH u cmaHgapmu3upaH memog NGSP
U cmaHgapmu3upaH cbaaacHo W3caegBanemo
3a KOHMPOA U YCAOXKHeHUA Ha guabema - DCCT
(13). AHaauzbm e u3zBvpweH B3 ocHoBa Ha Kpu-
mepuume om gokaaga Ha C30/IDF om 2016 2. 3a
onpegeAaHe Ha gedcmBumeAHOMO CbCMOAHUE Ha
guabema 6 Hawama cmpata (12).

BeHo3Hu kpbBHU npobu ca B3emu om kybu-
maaHama BeHa caeg 12-yacoBo 2ragyBaHe npes
Howma. Mukemuama e uzcregBanHa 68 Havaromo
u Ha 120-ma muHyma no Bpeme Ha cmaHgapmex
OITT cbe 75 2 a2aoko3a 8 200 ma Boga. V3kaio-
yeHuAa ca HanpaBeHu camo npu Auua npegcmabuau
6e3cnopHu gaHHu 3a cewecmByBaw, 3A. ABe Aauua
omka3axa ga ce nogaoxkam Ha OITT u ca u3kato-
yeHu om u3caegBaHemo. Bcuuku AabopamopHu
uzcaegBaHua ca npoBegeHu 6 cepmuduuupaHa
ueHmpaaHa aabopamopua 6 gexa Ha B3emaHemo
Ha kpbBHU Npobu. Pesyamamume om OITT, kou-
mo ca npegcmaBeHu 6 Tabauuya 2, ca uHmepnpe-
mupaHu Ccba2aacHO AokAaga om KOHCyAmauuama
Ha WHO/IDF, )XeneBa 2016 2. (12).

a) AuaeHozama 3A ce nocma8Bs, ako nAnagmeHa-

ma eAtKo3a Ha eAagHo e >7,0 mmol/L uau naazme-
Hama eAtoko3a Ha 120-ma muHyma om OGTT >11,1
mmol/L uau HbA, >6,5% uau npou3BoiHa nrazme-
Ha eAatoko3a >11,1 mmol/L

6) AuacHo3ama HapyweH 2AlOKO3€eH MmoAepaHC
(IGT) ce nocmaBs, ako ca Haruye gBa kpumepua:
nAazmeHa eAroko3a Ha eragHo <7 mmol/L u nrazme-
Ha eAoko3a Ha 120-ma muHyma om OGTT >7,8 +
<11,17 mmol/L.

8) AuazHo3ama HapyweHa 2AlKO3a Ha eAagHO
(IFG) ce nocmaBs, ako ca Haauue gBa kKpumepus:
nAazmeHa eAoko3a Ha eaagHo 6,1-6,9 mmol/L u
naazmeHa earoko3za Ha 120-ma munyma om OGTT
<7,8 mmol/L.

Bb3 ocHoBa Ha me3u Kpumepuu, yd4acmHuuu-
me 6 npoyuBaHemo ca pa3zgeAeHu Ha 3 2pynu:

1) Auua c HopmaneH eAlOKO3EeH MOAepaHC -
3gpabu;

2) Auya cvc 3axapeH guabem;

3) Auua c npeguabem - HapyweH 2AKO3€eH
moaepaHc (HI'T) u HapyweHa eaukemua Ha eAagHo
(HIT) - 3aegHo (Taba. 2).

AabopamopeH aHaAu3

BeHosHa kpbB e B3ema 6 enpyBemku, cbgbp-
>kawu Na2EDTA u NaF, koumo cay>kam kamo uH-
Xubumopu Ha 2AuKOAU3ama 3a cmabuAu3upaHe
HuBama Ha 2atoko3ama B8 npobume. [Mpobume ca
mpaHcnopmupaHu go Aabopamopuama caeg ueh-
mpodyeaupaHe. Bcuuku npobu ca aHaauzupaHu 6
ueHmpaaHa Aabopamopua 8 cbwua geH, kozamo e
B3ema kpvBHama npoba. Taloko3zama e onpegene-
Ha KoAudecmBeHo ¢ nomowma Ha eH3umeH pede-
peHmeH memog ¢ xekcokuHa3a (Roche peazenm)
Ha aHaauzamop Cobas e501. Pesyamamume ca
npegcmaBeru 6 mmol/L. OueHka Ha npeuuzHocmma
U KOHMpOoAUMe:

1) BsmpewHo-aHaruz: HuBo 1 (n=6) CV=1.12%;
Hu6Bo 2 (n=6) CV=0.42%

2) Mexxgy-aHaauzHu: HuBo 1 (n=30) CV=1.25%;
HuBo 2 (n=30) CV=1.58%

3) ABe HuBa Ha BvmpewHorabopamopeH Ka-
yecmBeH KOHMPOA ca npoBexxgaHu exxegHeBHO.

Aabopamopuama yuacmBa 8 gBe EQA cucme-
mu - 6bazapckama EQAS u INSTAND u npumekaBa
cepmucpukam 3a mo3u napamembvp. BeHo3Ha kpbB
e B3ema omgeaHo B cneuuaaHa enpyBemka c aH-
mukoazyaaHma EDTA 3a onpegeaaHe Ha HbATc
ype3 umyHomypbugumempuueH memog cAeg Xe-
MOAU3a Ha uaAaa KpbBHa npoba. Memogbm e cep-
mudpuyupaH cbaaacHo HauuoHaaHama npozpama
3a CcmaHgapmu3auua Ha 2AUKUpaHUAa Xemo2A0buH
(NGSP) u cmaHgapmu3upaH cbaaacHO KauHuuyHa-
ma npozpama 3a KOHMPOA Ha guabema u KOMNAU-
kauuume (DCCT) (13).
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Cmamucmuyecku aHaAu3

a) OnucameAHU U OUEHBLYHU MEemogu - guc-
NepCUOHeH aHaAu3 Ha KoAudecmBeHu NPOMEHAU-
Bu - cpegHa cmolHOCM, meguaHa, cmaHgapmHo
OMKAOHEHUe, CmaHgapmHa 2pewka Ha cpegHa-
ma cmouHocm, 95% goBepumeneH uHmepBaa Ha
cpegHama cmoUHOCM U meguaHama, MUHUMUM,
Makcumym. YecmomeH aHaAu3 Ha kayuecmBeHu npo-
meHAuBu (HomuHaaHu u paHzoBu), koimo BkatouBa
abCcoAtOMHU Yecmomu, OMHOCUMEAHU Yecmomu
(6 npoueHmu), kymyaamuBHU OMHOCUMEAHU Yec-
momu (8 npoueHmu).

6) Memogu 3a npoBepka Ha xunomesu -
Xu-kBagpam mecm uau moueH mecm Ha Duwep
- mbpceHe Ha Bpb3ka mexkgy gBe kauecmBeHu npo-
meHAUBU. Ao2ucmuyeH pe2pecuoHeH aHaAu3 3a Ko-
etpuyuerHmu Ha Bepoamuocm (OR).

Cmamucmuueckuam aHaau3 e u3BbpuweH ¢
nomowma Ha IBM SPSS Statistics 25. KpumuuHo-
mo HuBo Ha 3Hadumocm, Koemo u3noa3Baxme, e
a =0,05. CbomBemnama HyaeBa xunomesa ce om-
xBbpag, koeamo P-cmolHocmma e no-maaka om a.

Pesynmamu

Cpe3zoBuam nonyaayuoOHeH CKPUHUH2 3a Ha-
pyweHun B 2AKO3HUA MoAepaHc noka3zBa, ye npu
37,1% (347/936) om uzcaegBaHume e HaAuug 2AKOKO-
3eH uHmoaepaHc, kamo 6 16,6% (155/936) auuama
ca cbe 3A (uzBecmen u HoBoomkpum) u 6 20,5%
(192/936) - c npeguabem (HI'T u HIT), NS. Yecmoma
Ha HI'T, pecn. HIT, kakmo u Ha npeguabema (obegu-
HaBa gBeme Hapywenua - HIT u HIT) cnopeg 6b3-
pacm u noa ce npegcmaBa 6 Tabauyu 3 u 4.

INpegcmabBero e u paznpegeaeHuemo Ha 3A cno-
peg noaa, mexkgy mpume Bv3pacmoBu 2pynu, Kakmo
U CbOMHOWEHUEMO MeXgy >KeHU U mbke (Taba. 5).

B uanama uzcaegBana 2pyna om 936 Auua pas-

npegeaeHuemo Ha npeguabema 3a Bcaka Bv3pac-
moBa 2pyna e caegHomo:
3a 20-44 2. Bv3pacm e 10,2% (35/342),
3a 45-59 2. Bv3pacm - 22,3% (67/301) u
3a 60-79 2. Bb3zpacm - 30,7% (90/293), p<0,01
(MAaga cpewy mpema Bb3pacm).
CaegoBameaHo, yecmomama Ha npeguabem C Ha-
npegBare Ha Bb3pacmma HapacmBa, kamo ce yg-
BoaBa B cpegHama Bb3pacmoBa 2pyna u cmaba
mpukpamHo no-Bucoka 8 mpemama Bv3pacmoBa
2pyna (Taba. 2).

Tabuya 1. Mo, 6b3pacm, 20-44 2 45-59 2 60-79 2 O6wo
Paznpegeaerue Gpou (%)
g”opeg noaa u XKenu 159 (33.2%) | 148 (30.9%) 172 (35.9%) | 479 (100%)
b3pacmma Ha
93gpu3CAegGaHu Muxe 183 (40.0%) | 153 (33.5%) 121 (26.5%) | 457 (100%)
AuUa U cbomHowe- | OBwo 342 (36.5%) | 301 (32.2%) 293 (31.3%) | 936 (100%)
Hue mexxgy gbama CvomHouweHue
noaa - obwo u mexgy gBama noaa
6 mpume 6b3-
pacmoBu 2pynu. Xenu 159 (46.5%) 148 (49.2%) | 172 (58.7%) | 479 (51.2%)
Muxe 183 (53.5%) 153 (50.8%) | 121 (41.3%) | 457 (48.8%)
O6wo 342 (100%) 301 (100%) | 293 (100%) | 936 (100%)

Tabuya 2. “ecmoma na npeguabem (HI'T u HIT), pecn. 3A (u3Becmen u HoBoguazHocmuuyupan) u 3gpaBu
Auua 866 Beaka BbzpacmoBa 2pyna u obwo.

Moa 20-44 2. 45-59 2. 60-79 2. O6wo
Mpeguabem 35 (10.2%) 68 (22.6%) 90 (30.7%) 192 (20.5%)
3A 14 (4.1%) 55(18.3%) | 86(29.4%) | 155 (16.6%)
3gpabu 293 (85.7%) | 178 (59.1%) | 117 (39.9%) | 589 (62.9%)
:31)3pa)cm06a 2pyna| 342 (100%) | 301 (100%) | 293 (100%) | 936 (100%)
6pou

168

EHngokpuHonoeaus Tom XXX N23/2025




Tabuya 3. Yecmoma Ha HI'T u HIT npu g6ama noaa obwo u 8 mpume 6v3pacmoBu 2pynu.

Moa 20-44 2. 45-59 2. 60-79 2. Obwo
HIT XKeHu 4 (11.1%) 9 (25.0%) 3 (63.9%) 6 (100%)
Mubxe 10 (24.4%) 3 (31.7%) 8 (439%) (100%)
Obwo 14 (18.2%) 22 (28.6%) 1(53.2%) 7 (100%)
HIT JKeHu 8 (13.8%) 21 (37.9%) 8 (48.3%) 7 (100%)
Mubxe 13 (22.4%) 24 (41.4%) 1(36.2%) 8 (100%)
O6wo 1(18.1%) 46 (39.7%) 9 (42.2%) 116 (100%)

Tabuya 4. “ecmoma Ha npeguabem npu gBama noaa obwo u 8 mpume Bv3pacmoBu 2pynu, kKakmo u
cbomHoweHue mexkgy gBama noaa o6wo u 6 mpume Bv3pacmoBu 2pynu.

lMpeguabem Moa 20-44 2. 45-59 2. 60-79 2. Obwo
XKeHu 12 (12.8%) 30 (33.0%) 51 (54.2%) 3 (100%)
Mubxe 23 (23.2%) 37 (37.4%) 39 (39.4%) 99 (100%)
O6wo 35 (18.1%) 68 (35.2%) 90 (46.7%) 192 (100%)
CbomHoweHue
mexgy gBama noaa
Mpeguabem XKeHu 12 (34.3%) 30 (44.1%) 51 (56.7%) 93 (48.4%)
Mbxe 3 (65.7%) 37 (55.9%) 39 (43.3%) 99 (51.6%)
O6wo 5 (100%) 8 (100%) 90 (100%) 192 (100%)

Tabuuya 5. Yecmoma Ha

3A npu gBama noaa o6wo u 8 mpume B8v3pacmoBu 2pynu

3axapeH guabem Moa 20-44 2. 45-59 2. 60-79 2. O6wo
XeHu 1(1.8%) 19 (33.9%) 36 (64.3%) 6 (100%)
Muxe 13 (13.1%) | 36 (36.4%) | 50 (50.5%) 9 (100%)
O6wo 4 (9.0%) 55 (35.5%) | 86 (55.5%) | 155 (100%)

CbomHoweHue

mexgy gBama noaa

3axapeH guabem JKeHu 1(7.1%) 19 (34.5%) 36 (41.7%) 6 (36.1%)
MubXxe 13 (92.9%) | 36 (65.5%) | 50 (58.1%) | 99 (63.9%)
O6wo 4 (100%) 5 (100%) 86 (100%) 155 (100%)

[Mpu 3A 3a ysrama 2pyna paznpegeaeHUemo
e no-pazaudHo 666 Bcaka Bb3zpacmoBa 2pyna, a
UMeHHO: 3a 20-44 2. Bb3pacm e 4,1% (14/342), 3a
45-59 2. Bv3zpacm - 18,3% (55/301) u 3a 60-79 e.
Bb3pacm - 29,3% (86/293), p<0,02 (mraga cpewy
mpema Bb3pacm). CaegoBameaHo uecmomama
Ha3A ¢ HanpegBaHe Ha Bb3pacmma HapacmBa ue-
mupukpamto B8 cpegHama Bb3pacmoBa 2pyna u
cmaBa cegemkpamuo no-Bucoka 8 mpemama 6b3-
pacmoBa 2pyna (Taba. 2).

Taka, yecmomama Ha npeguabema u 3A Ha-
pacmBa ¢ HanpegBaHe Ha Bb3pacmma, Koamo ce
aBaBa moweH pakmop 3a maxHama u3aBa. TpabBa
ga ce omberexkam Hakou ocobeHocmu 6 mpume
Bb3pacmoBu kamezopuu npu cpaBHeHuemo Ha
gBeme HapyweHua - 3A u npeguabem. Aokamo 6
mAagama Bb3pacm (20-44 2.) 2,5 nbmu no-4ecmo
ce omkpuBa npeguabem cnpamo 3A (10,2% cpewy
4,1%), 8 cpegHama Bb3pacmoBa 2pyna (45-59 2.)
yecmomama Ha 3A noumu gocmuza ma3u Ha
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Tabuya 6. Pa3znpegeseHue Ha Auuama cbe 3A, npeguabem u 3gpabu cnopeg noaa 06w u 6 mpu

Bb3pacmobu 2pynu.

Ipynu 20-44 2 45-59 2 60-79 2 O6wo
Xenu 3A 1(0.6%) 19 (12.8%) 36 (20.9%) 56 (11.7%)
Mpeguabem 12 (7.5%) 30 (20.3%) 51 (29.7%) 93 (19.4%)
3gpabu 146 (91.9%) 99 (66.9%) 85 (49.4%) 330 (68.9%)
O6uw >xeHu 159 (100%) 148 (100%) 172 (100%) 479 (100%)
Muxe 3A 13 (7.1%) 36 (23.5%) 50 (41.3%) 99 (21.7%)
Mpegua6em 23 (12.6%) 37 (24.2%) 39 (32.2%) 99 (21.7%)
3gpabu 147 (80.3%) 80 (52.3%) 32 (26.5%) 259 (56.6%)
O6wo mwke | 183 (100%) 153 (100%) 121 (100%) | 457 (100%)
O6uw, 6poi 3A 14 (4.1%) 55 (18.3%) 86 (29.3%) 155 (16.6%)
Mpeguabem 35 (10.2%) 67 (22.3%) 90 (30.7%) 192 (20.5%)
3gpabu 293 (85.7%) 179 (59.4%) 117 (40.0%) | 589 (62.9%)
Bcuuku 342 (100%) 301 (100%) 293 (100%) | 936 (100%)

Tabuya 7. Pa3znpegereHue Ha yyacmHuuume cnopeg BMI 3a Bceku noa.

Ipyna / BMI <25 kg/m? 25-30 kg/m? | >30 kg/m? O6wo
Xenu 210 (44.1%) | 143 (29.98%) | 124 (26.0%) | 477 (100%)
Muxe 84 (18.5%) | 184 (40.5%) | 186 (41.0%) | 454 (100%)

O6wo 294 (31.6%) | 327 (35.1%) | 310 (33.3%) | 931 (100%)

Tabuya 8. Bv3pacmoBa gunamuka Ha 3amabcmaBanemo 6 gBama noaa.

pynu 20-44 2 45-59 2 60-79 2 O6wo

Xenu 20 (16,1%) 36 (29,06%) | 68 (54,8%) 124 (40,0%)
Mubxe 62 (33,3%) 67 (36,0%) 57 (30,7%) 186 (60,0%)
O6wpo 82 (26.5%) | 103 (33.2%) | 125 (40.3%) | 310 (100%)

npeguabem (22,3% cpewy 18.3%) u Hakpaa 6 mpe-
mama Bb3pacmoBa epyna (60-79 2) uecmomama
um ce u3paBuaBa (30,7% cpewy 29,3%) (Taba. 6).
CaegoBameaHo, HanpegBaHemo Ha Bb3pacmma
okazBa mMHO20 no-cureH edpekm Bbpxy HapacmBa-
He yecmomama Ha 3A (Yemupu go cegemkpamHo)
8 cpaBHeHue ¢ ma3u Ha npeguabema (gBykpamHo
g0 MPUKPamMHo).

EgBa 31,6% (294/931) om u3caegBaHume
(n=931) ca ¢ BMI <25 kg/m? (294/931), gokamo
68,4% (637/931) ca ¢ HagHOPMEHO Me2A0, pecn.
3amabcmabBare (BMI >25 kg/m?), p<0,001. AeaAbm
Ha AuU@ma ¢ HAagHOPMEHO MEe2A0 € UgeHMUYeH C

mo3u Ha 3amAabcmeaume - 35,1% (327/931) cpe-
wy 33,3% (310/931), NS. 3amabcmaBaHe e Haauue
npu 41% (186/454) om 2pynama Ha mbykeme, goka-
mo B8 epynama Ha >keHUMe yecmomama e 3Hayumo
no-manka 26% (124/477), p<0,01. HagHopmeHomo
me2aA0 e CbWwo ¢ no-Bucoka yecmoma npu mbxkeme
8 cpaBreHue c xxenHume - 40,5% (184/454) cpewy
29,98% (143/477), p<0,05 (Tabn. 7).

MHo20 uHmMepecHa U KOpPeHHO pazAudyHa e
Bv3pacmoBama guHamuka Ha 3amabcmaBaHemo 6
gBama noaa. Aokamo npu >eHume ¢ HanpegBaHe
Ha Bb3pacmma 3amabcmaBaHemo HapacmBa mpu-
KpamHo - om 16,1% (20/124) 8 mrnagama
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Tabuya 9. Pa3znpegereHue Ha u3caegBaHume cnopeg BMI, memaboaumHua mun u Bb3pacmma
Buw3zpacm | Mema6oaumen | BMI <25 kg/m? | BMI 25-30 kg/m?| BMI >30 kg/m? O6wo
(2oguHu) mun
20-44 2. 3A 2 (14.3%) * 4 (28.6%) * 8 (57.1%) * 4 (100%)

Mpeguabem 4 (11.4%) ** 15 (42.9%) ** 16 (45.7%) ** 35 (100%)
3gpabu 143 (49.1%) 90 (30.9%) 8 (19.9%) 291 (100%)
O6wo 149 (43.8%) 109 (32.1%) 82 (24.1%) 340 (100%)
45-59 2. 3A 5(9.3%) * 1(38.9%)* | 28(51.9%)* 54 (100%)
Mpeguabem 9 (13.4%) ** 24 (35.8%) ** | 34 (50.7%) ** 67 (100%)
3gpabu 70 (39.1%) 68 (38.0%) 41 (22.9%) 179 (100%)
O6wo 84 (28.0%) 113 (37.7%) 103 (34.3%) 300 (100%)
60-79 2. 3A 1(12.8%) * 6 (30.2%) * 9 (57.0%) * 86 (100%)
Mpeguabem 17 (19.3%) ** 6 (40.9%) **| 35 (39.8%) ** 8 (100%)
3gpabu 33 (28.2%) 43 (36.8%) 1(35.0%) 117 (100%)
O6wo 61 (21.0%) 105 (36.1%) | 125 (43.0%) 291 (100%)
3A 18 (11.7%) * 1(33.1%)* | 85(55.2%) * 154 (100%)
a”-pﬂyf\:;“a Mpeguabem 30 (15.8%) ** 75 (39.5%) ** | 85 (44.7%) ** | 190 (100%)
3gpabu 246 (41.9%) 201 (34.2%) 140 (23.9%) 587 (100%)
O6wo 294 (31.6%) 327 (35.1%) | 310 (33.3%) 931 (100%)

*p<0.001 - 3A npu 3amabcmabBare/HagHopmeHo mezaao cpewy 3gpabu om cbwama Bb3pacm u 06wo
**p<0.001 - npeguabem npu 3amabcmabare/HagHopmeHo mez2ao cpewy 3gpabu om cobwama Bb3pacm u 06wo

Bb3pacmoBa epyna (20-44 2.) go 54.8% (68/124)
8 mpemama Bv3pacmoBa 2pyna (60-79 2.), p<0,01.
Mpu mMbXeme KapmuHama e KOPEeHHO pa3AuvHa
u Yyecmomama Ha 3amabcmaBaHemo e cmabua-
Ha - 33,3%, 36,0% go 30,7% 3a cbomBemnama
Bv3pacmoBa kamezopua. B obwama 2pyna (mbxe
U >KeHu 3aegHo) cbwo ce HabawgaBa ymepeHo
HapacmBaHe Ha 3amabcmaBaHemo ¢ HanpegBaHe
Ha Bb3pacmma - om 26.5%, Ha 33,2% u gocmu-
2a 40,3%, NS (Taba. 8). Tlpu aHaau3za Ha mpume
Bb3pacmoBu 2pynu mpabBa ga ce omberexxu, ve
yecmomama Ha 3amabcmaBaHemo e Hal-Hucka 6
maagama Bb3pacmoBa epyna (20-44 2.) - 24,1%
(82/340) u pa3zaukama e 3Haduma npu cpaBHeHue
¢ mpemama Bb3pacmoBa epyna (60-79 2.) - 43%,
(125/291), p<0,01. B cpegHama Bb3pacmoBa 2py-

a (45-59 2.) vecmomama Ha 3amabcmaBademo e
34,3%, (103/300) (Tabn. 9).

PaznpegeaeHuemo Ha HagHOPMEHOMO ME2AO,
3amabcmaBaHemo U HOPMaAHOMO Me2A0 NPU npe-
guabem u 3A e npegcmaBero 6 Tabauuya 10. Moxe
ga ce 0bobwy, ve 88,3% (135/154) om guabemu-
uume ca ¢ BMI >25 kg/m? cpewy 11,7% (18/154)

- ¢ BMI <25 kg/m?, p<0,001. NMogobHOo e CboOmHO-
wieHuemo u npu npeguabem - 84.2% (160/190) ca
¢ BMI >25 kg/m? cpewy 15,8% (30/190) - ¢ BMI
<25 kg/m?, p<0,001.

ApmepuaaHa xunepmonua (AX) ce ycmaHoBa-
Ba 6 44.87% (420/936) om u3caegBaHume Auuga,
Kamo He ce Hamupa 3Hauyuma pazauka mexgy gba-
ma noaa - 45,5% (191/420) npu >xeHume u 54,5%
(229/420) npu mwuxeme, NS. PaznpegeaeHuemo
mexkgy gBama noaa u 6 mpume Bb3pacmoBu 2py-
nu e npegcmaBero 6 Tabauuya 11, kakmo u cbom-
HOWEHUEMO MeXQgy >eHU U Mbxxe obwo u 60
Bcaka Bv3pacmoBa epyna.

Yecmomama Ha AX 8 2pynama cbc 3A e 74,2%
(115/155), B8 epynama c npeguabem e 62,5%
(120/192), gokamo npu 3gpaBume auua (6e3 Hapy-
weHua B 2aloKko3HUA moaepaHc) e 31,4% (185/589).
Haauuge e 3Hauuma pa3zauka mexkgy Auuama cbe 3A,
pecn. ¢ npeguabem npu cpaBHeHue ¢ epynama Ha
3gpaBume Auua - p<0,001. PaznpegereHuemo 6
yecmomama Ha AX 68 mpume Bb3pacmoBu 2pynu
npu 3gpabu u npu Auua cve 3A/ MNMpeguabem e ga-
geHo 6 Tabauya 12.
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Obcbkgane

PoAa Ha Bv3pacmma u noaa

3acmapaBaHemo Ha HaceAeHuemo, HapacmBa-
Hemo Ha cpegHama Kaaca u paznpocmpaHeHuemo
Ha ypbaHu3auyuama ca pakmopu, KOUMOo gonpuHa-
cam 3a yBeauuaBaHe Ha 3amabcmaBaHemo - oc-
HoBeH puckoB dakmop 3a pa3zBumue Ha 3A. Oc-
BeH moBa, uma HamaaeHa puzuvecka akmuBHocm
nopagu cbuBpemeHHumMe mpaHcnopmuu Bb3Mox-
HOCMU U AUncama Ha mpaguuuu u B8vb3numatue,
Koumo HacbpuyaBam cucmemHama gpu3zuyecka ak-
muBHocm kamo uvacm om 3gpaBocaoBHua HauuH
Ha >xuBom (14).

C HanpegBave Ha Bb3pacmma, Bpb3ikama
mexxkgy Bb3pacmma u pucka om 3A cmaBa Bce
no-2oaama. lNpuyuHume ca KomnaekcHu u Bkalouam
Bb3pacmoBume  namouU3UOAO2UYHU  NPOMEHU
- XOpMOHaAHUMe npomeHu, yBeauueHue Ha me-
A€CHUME Ma3HUHU, HamaAeHama MyCKUYAHa maca.
Memaboauzmbum ce 3a6aBa ¢ HanpegBaHe Ha B8b3-
pacmma, nopagu koemo ce HampynBam mazHuHu
OKOAO Kopema. VimeHHo BucueparHOmo 3amabema-
Bane e uzBecmen puckoB dpakmop 3a 3A. OepaHu-
yeHama gBuzameaHa akmuBHOCM goONbAHUMEAHO
Bogu go 3azyba Ha myckyaHa maca, koamo e BaxeH
mapzemeH op2aH 3a peaau3auua Ha nepugepHomo
geiicmBue Ha uHcyAuHa. VimeHHo uHcyauHoBama
pe3ucmeHmHocm, Kakmo u npomeHume 6608 pyHk-
uuama Ha 6ema-kaemkume 3ampygHaBa peayaupa-
Hemo Ha KpbBHama 3axap. Mb>xeme npozpecupam
go npeguabem no-6bp30, ocmaBam 6 moBa cobe-
mosaHue no-gbA2o u pazBuBam 3A no-uecmo om
»keHume. V38ecmHo e, ye npu >keHume uma no-go-
6pa uHcyauHoBa uycmBumeaHocm, Koemo e npeg-
nocmaBka 3a no-8ucok kanauumem 3a uHcyauHoBa
cekpeuus u 3a uHkpemuHoBu omzoBopu (6).

Mmalku npegBug masu obuualHa namodu3uo-
AO2UYHA Xapakmepucmuka npu no-8vb3pacmHume
AUUQ U omyumadku BAuaHueMO Ha NoAa, Hawu-
am aHaAu3 Bbpxy xapakmepucmukama Ha npegu-
abema, pecn. 3A U omHoweHUEeMo Mexxgy msax 6
mpume Bb3pacmoBu 2pynu npu gBama noaa, Hu
gaBa Bb3moxxkHocm no-gobpe ga ono3Haem nbma
Ha pa3zBumuemo um npu Bceku noa u Bb68 Bcaka
Bv3pacmoBa kamezopua.

B Hawus mamepuaa npu 16,6% (155/936) om
uzcaegBaHume Auua uma gaHHu 3a 3A (uzBecmen
u HoBoomkpum) - 11,7% (56/479) om >keHume
u 21,7% (99/457) om mwuxeme, NS. [pu 20,5%
(192/936) om u3caegBaHume Auua e ycmaHoBeH
npeguabem - 19,4% (93/479) om >eHume u
21,7% (99/457) om mbxkeme, NS. INpaBu Bneuam-
AEHUE, Ue NPU MbXXKeme e ugeHmMuyHa Yecmomama

Ha 3A u npeguabem - 21,7% (99/457), gokamo npu
>keHUme npeobaagaBa He3zHauumo npeguabembm
Hag 3A - 19,4% (93/479) cpewy 11,7% (56/479),
NS. B gBama noaa obaue cbomHoweHuama npe-
guabem: 3A ca paszauuHu 6 mpume Bb3pacmoBu
kamezopuu. INpu >keHume BuHaz2u gomuHupa npe-
guabemvm Hag 3A - 8 maagama Bb3pacm uec-
momama Ha 3A e 12 nbmu no-maaka om ma3u Ha
npeguabema - 0,6% (1/56) cpewy 7,5% (12/93).
C nanpegBaHe Ha Bb3pacmma caegBa nogem u
Ha gBeme HapyweHusa, HO B cpegHama Bb3pacm
yecmomama Ha 3A e egBa 60% om yecmomama
Ha npeguabema - 12,8% (19/56) cpewy 20,3%
(30/93) u 6 mpemama 6v3pacmoBa 2pyna gocmu-
2a noumu go 70% - 20,9% (36/56) cpewy 29,7%
(51/93). CaegoBameaHo cpeg >keHume mpalHo go-
MuHupa npeguabemvm 8 cpaBHeHue cbe 3A u 6
mpume Bb3pacmoBu epynu. 3a pazauka om max
npu mbxxeme B maaga Bb3pacm vecmomama Ha 3A
e ¢ okoAo 30% no-Hucka om masu Ha npeguabe-
ma - 7,1% (13/99) cpewy 12,6% (23/99). B cpegHa
Bb3pacm yecmomama Ha gBeme HapyweHua Ha
npakmuka ce uzpaBuaBa - 23,5% (36/99) cpewy
24,2% (37/99, a 6 mpemama Bb3pacmoBa 2py-
na 3A gomuHupa Hag npeguabema c okoAro 30%
- 41,3% (50/99) cpewy 32,2% (39/99). Taka npu
mbxkeme owe B cpegHama Bv3pacmoBa epyna 3A
3anouBa ga B3ema Bpbx Hag npeguabema.

Bv3pacmoBama guHamuka Ha Bcako om gBe-
me HapyweHua 6 gBama noaa e pazAauvHO U MyK
ce npenaumam, Kakmo epekmbm Ha Bb3pacmma,
maka gonbAHUMeEAHO u BAuaHuemo Ha noaa. Yec-
momama Ha npeguabema npu >keHume HapacmBa
mpukpamHo B cpegHama Bwv3pacmoBa 2pyna,
pecn. 6Au30 nemkpamuo 8 mpemama 6v3pacmo-
Ba epyna 6 cpaBHeHue ¢ maagama Bb3pacmoBa
epyna (32,2% pecn. 54,9% cpewy 12,9%, NS). Yec-
momama Ha npeguabema npu mb>xeme HapacmBa
¢ okoAo 60% B cpegHama, pecn. ¢ okoao 70% 6
mpemama Bv3pacmoBu epynu (24,2% pecn. 32,2%
cpewy 12,6%, NS). YHecmomama Ha 3A npu >eHu-
me HapacmBa pazko 8 cpegHama Bb3pacm OKoAO
20-kpamHo u nogembm npogbakaBa 68 mpema-
ma Bb3pacm (okoro 30-kpamHo) B cpaBHeHue ¢
mAragama Bb3pacm (12,8% pecn. 20,9% cpewy
0,6%). Yecmomama Ha 3A npu mb>xeme HapacmBa
no-ymepeHo B cpegHama Bb3pacm okoAo 3-kpam-
HO U oKoAao 5-kpamHo B mpemama Bb3pacm
(23,5% , pecn. 41,3% cpewy 7,1. CregoBameaHo
Npu MbXKeme yecmomama Ha npeguabema, Kakmo
u Ha 3A He mbpnu makoBa pazko HapacmBaHe ¢
HanpegBaHe Bb3pacmma, kakmo ce HabaiogaBa
npu >xeHume. To3u heHomeH Moxke ga ce cBobpike ¢
xapakmepHume 3a gBama noAa XOpMOHaAHU pa3Au-
yua u 0cobeHHO ¢ HacmbnBaHe Ha MeHONay3aAHUA
nepuog npu >KeHume.
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Tabuya 10, Yecmoma Ha HOPMAAHO Me2A0, HAGHOPMEHO Me2A0 U 3amAabcmaBaHe npu
6oAaHUMe cbe 3A, ¢ npeguabem u npu gBeme HapyweHua 3aegHO.

Ipyna / BMI <25 kg/m? 25-30 kg/m? >30 kg/m? O6wo
3A 18 (11.7%) 1(33.1%) 85 (55.2%) | 154 (100%)
Mpeguabem 30 (15.8%) 75 (39.5%) 85 (44.7%) | 190 (100%)
O6wo 8 (14.0%) | 126 (36.6%) | 170 (49.4%) | 344 (100%)
Tabuya 11. Mon, Bb3pacm, 20-44 2 45-59 2 60-79 2 O6wo
Yecmoma Ha AX 6 Kenu 13/191 (6.8%) | 59/191 (30.9%) | 119/191 (62.3%) | 191 (100%)
gup‘é&i f:;%ﬁ?nz Muxke 44/229 (19.2%) | 88/229 (38.4%) | 97/229 (42.4%) | 229 (100%)
noAa, Kakmo U Co- O6wo 57/420 (13.6%) | 147/420 (35%) | 216/420 (51.4%) | 420 (100%)
omHoweHue mexkgy CvyomHoweHue
KeHu u mbxke B co- | mexgy gBama
omBemnama  6v3- noaa
pacmoBa 2pyna. Kenu 159 (46.5%) 148 (49.2%) 172 (58.7%) 479 (51.2%)
Mubxe 183 (53.5%) 153 (50.8%) 121 (41.3%) 457 (48.8%)
06w 342 (100%) 301 (100%) 293 (100%) 936 (100%)

Tabuya 12, Pa3npegererue 8 yecmomama Ha AX 8 mpume Bb3pacmoBu 2pynu npu Auua cbe 3A, npegua-
6em u 3gpabu cnopeg Bv3pacmma.

Bb3pacm | Memab6oaumeHn | C ApmepuarHa | be3 ApmepuanHa O6wo
(2oguHu) mun XunepmoHus XunepmoHus
20-44 2. 3A 6 (42.9%) 8 (57.1%) 14 (100%)
Mpeguabem 3 (37.1%) 22 (62.3%) 35 (100%)
3gpabu 8 (12.97%) 255 (87.03%) 293 (100%)
O6wo 7 (16.7%) 285 (83.3%) 342 (100%)
45-59 2. 3A 35 (63.6%) ** 20 (36.4%) ** | 55 (100%)
Mpeguabem 2 (62.7%) *** 25(37.3%) *** | 67 (100%)
3gpabu 0 (39.1%) 109 (60.9%) 179 (100%)
O6wo 147 (48.8%) 154 (51.2%) 301 (100%)
60-79 2. 3A 74 (86.0%) * 2 (14.0%) * 86 (100%)
Mpeguabem 5(72.2%) * 5(27.8%) * 90 (100%)
3gpabu 77 (65.8%) * 0(34.2%) * | 117 (100%)
O6wo 216 (73.7%) 7 (26.3%) 293 (100%)
O6wo 3A 115 (74.2%) * 40 (25.8%) * | 155 (100%) *p < 0.001;
Mpeguabem 120 (62.5%) * 72 (37.5%) * 192 (100%) **p < 0.04;
3gpabu 185 (31.4%) 404 (68.6%) 589 (100%) **p <0.037;
O6wo 420 (44.87%) ***| 516 (55.13%) ***| 936 (100%) Tp<0.013
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MNpaBu Bneuamaerue, ye Bceku 10™ om maa-
gama Bv3pacmoBa 2pyna (n=342) e c npeguabem,
kKakmo u Bceku 5™ B epynama om cpegHama 6b3-
pacm (n=300) u Bceku 3™ om mpemama Bb3pac-
moBa epyna (n=293). 1 68 mpume Bb3zpacmobu
2pynu yecmomama Ha npeguabema npu >xeHume
6 cpaBHeHue ¢ mbXkeme e no-HUCKa, HO C Hanpeg-
BaHe Ha Bb3pacmma pa3zaukama ce 3aaudaba. Taka
5% (7,5% cpewy 12,6%) e pazaukama 6 maagama
Bb3pacmoBa epyna mexkgy gBama noaa, 4% (20,3%
cpewy 24,2%) - 8 cpegHama Bb3pacmoBa epyna u
camo 2% (29,7% cpewy 32,2%) 8 mpemama 6b3-
pacmoBa 2pyna. He ce ycmanoB8aBa 3Hauuma pas-
Auka 6 wvecmomama Ha npeguabema npu >keHume
npu cpaBHeHue ¢ mb>xeme om cbomBemuama 68b3-
pacmoBa 2pyna, NS.

INpu 3A yvecmomama 6 maagama Bb3pacmoBa
2pyna e Bceku 25™, 8 cpegHama Bv3pacmoBa 2py-
na e Bceku 5™ u 8 mpemama Bv3pacmoBa 2pyna -
Bcexu 3™. 1 8 mpume Bb3zpacmoBu epynu vecmo-
mama Ha 3A npu >keHume e no-Hucka B8 cpaBHeHue
¢ Mmbxkeme - noumu 12 nomu 8 maagama Bb3pacm
u gBykpamHo no-Hucka B8 cpegHama u mpemama
Bb3pacm (0,6% cpewy 7,1% B maagama 2pyna
pecn. 12,8% cpewy 23,5% 6 cpegHama 2pynu u
20,9% cpewy 41,3% 6 mpemama 2pyna).

Te3u gaHHU UAlOCMpUPam HAKOAKO ocobe-
Hocmu 3a gBeme HapyweHua 3A u npeguabem no
omHoweHue Bb3zpacmoBama um guHamuka u 6 3a-
Bucumocm om gpyaua pakmop - noaa.

Obwo 6 2pynume cbe 3A, pecn. npeguabem,
yecmomama um HapacmBa ¢ HanpegBaHe Ha B8b3-
pacmma u 8 cpegHama u 8 mpemama 8b3pacmoBa
epyna 3acazam Bceku nemu cbe 3A, pecn. Bceku
mpemu ¢ npeguabem. CbwecmBernama pazauka e
6 maragama Bb3pacmoBa 2pyna u gokamo npegu-
abemwvm 3acaza Bceku 10™, mo 3A 3acaza Bceku
25™'m,e. 2.5 nbmu e no-paguk. Pa3auka uma u npu
cbnocmaBaHemo xeHu:mbxxe ¢ HanpegBaHemo Ha
Bbv3pacmma npu npeguabem u npu 3A. Taka, go-
Kamo npu npeguabem >xeHume 668 Bcuuku Bb3-
pacmu umam no-Hucka, Ho GAu3ka yecmomama c
mbkeme (pasauka ¢ 2% go 5%) 8 cbomBemHama
Bb3pacmoBa kamezopus, mo npu 3A >keHume
umam u3pazeHo No-HUCKa Yecmoma Ha Hapyuwe-
Huemo (12-kpamHo 6 maaga Bv3pacm u gBykpam-
Ho B cpegHa u mpema Bb3pacm).

Taka moxe ga ce 0606wy, ye Bb3zpacmma e
U3KAIOUUMEAHO MOWEH (PaKmop 3a 2AIOKO3EH UH-
moaepaHc, Ho npu Bceku om gBama noaa mo3u
epekm ce moguduuupa U € NO-CUAEH NpuU >eHu-
me. [Mpu max npomeHume ¢ HanpegBaHe Ha Bb3-
pacmma ca no-pe3ku u omuemauBu 3a npeguabem
u 3a 3A 6 cpaBHeHue ¢ mbxkeme, npu Koumo Bb3-
pacmoBomo HapacmBane Ha gBeme HapyweHua 6
2AOKO3HUA moAepaHc cmaBa no-ymepeHo.

Pora Ha puckoBua ¢akmop HagHOpmMeHO
mezao/3amascmaBane 3a pazBumue Ha npegu-
abem, pecn. 3axapeH guabem

VMlgeHmuduuupaHemo Ha Auuama c npegu-
abem e BaxxHo, 3awomo uma noBuweH puck om
mpaHcpopmauusma my 6 3A. ToBa moxe ga ce
npeBenmupa ¢ npomara 8 cmuaa Ha xxuBom m.e.
¢ Bv3geicmBue Bbpxy mogudpuuyupyemume pu-
ckoBu hakmopu, cpeg Koumo e 3amabcmabBaHe-
mo/ HagHopmeHomo meaao (15). Pagnpocmpate-
HUemo Ha 3amaAbcmaBaHemo U HagHOPMEHOMO
meaao (BMI >25 kg/m?) 8 Hawama cmpaHa Beue
uma enugemuyeH xapakmep - 68,4% (637/931) om
obwama nonyaauun, om koumo 33,3% (310/931)
ca cbc 3amabvemaBane u 35,1% (327/931) - ¢ Hag-
HopmeHo meaao (16). OkazB8a ce, ye npu Auuama c
npeguabem camo 15.8% (30/190) ca ¢ HopmaaeH
BMI <25 kg/m?, gokamo 84,2% (160/190) ca c BMI
>25 kg/m?, p<0.001. MHO20 6AU3KU Ca CbOMHOWeE-
Huama u npu 3A - 11,7% (18/154) ca ¢ HopmaaeH
BMI <25 kg/m?, gokamo 88,3% (136/154) ca 6 BMI
>25 kg/m?, p<0,001.

B maragama Bb3pacmoBa epyna npeguabem e
HaAuue camo npu 11,4% (4/35) om Aauuama c BMI
<25 kg/m? u 6 88,6% (31/35) cpeg me3u ¢ BMI
>25 kg/m?, p<0,01. CbomHoweHuaMa ca NogobHu
u 8 gpyaume gBe Bb3zpacmoBu kamezopuu -13,4%
(9/67) cpewy 86,6% (58/67), p<0,001 3a cpegHama
Bv3pacmoBa 2pyna u cbomBemuo 19,3% (17/88)
cpewy 80,7% (71/88), p<0,01 3a mpemama Bb3-
pacmoBa 2pyna.

INpu 3A Bb3pacmoBama guHamuka 8 vecmo-
mama Ha memaboAumHomo HapyweHue npu BMI
<25 kg/m? u BMI >25 kg/m? e nogobHa. B mna-
gama Bb3pacmoBa 2pyna 3A e Haauue 8 14,3%
(2/14) cpeg auuama c BMI <25 kg/m? cpewy 85.5%
(12/14) BMI >25 kg/m? npu 3gpaBu, NS. 3a cpegHa-
ma Bb3pacmoBa 2pyna cbomHoweHuama ca 9.3%
(5/54) cpewy 90,7% (49/54), p<0,001 u 6 mpema-
ma Bv3pacmoBa 2pyna - 12,8% (11/86) cpewy
87,2% (75/86). p<0,001. TpabBa cneuuarHo ga ce
ombeaexku, ye (PaKmMoOpbM HagHOPMEHO Me2Ao/
3amabcmabBare okazBa mHoz20 cuaeH epekm Bbp-
xy pazBumuemo Ha memaboAumHume HapyweHus
B 2AlOKO3HUA MOoAepaHC U cuAaama My e ugeHmuvHa
3a uzaBama, kakmo Ha npeguabem, maka u Ha 3A.
[Npu HaAuvyuemo Ha HagHOPMEHO MEe2A0/3amAbC-
maBane 6 80-90% om cayuyaume uma u npeguabem,
pecn. 3A. C BMI >25 kg/m? ca 86,0% (296/344) om
6oAHUMe cbe 3A U npeguabem 63emu 3aegHo u
camo 14,0% (48/344) ca c BMI <25 kg/m?, p <0,001.

PoAsa Ha apmepuaAHama xunepmouus

AX 0KOAO 2 nbmu no-yecmo ce cpewa hpu
xopa cbe 3A B cpaBHeHue ¢ xopa 6e3 3A. Cnopeg
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Akalu Y. et al. (2020), AX u 3A umam obwu pu-
ckoBu hakmopu u 3amoBa uecmo moezam ga ce
omkpuam 3aegHo. ABmopbm Hamupa, Ye noumu
58% om Auuama cbc 3A umam u AX (17).

B nawe npoyuBare AX ce ycmanoBaBa 6
44,87% (420/936) om uzcaegBaHume Auua, Kamo
He ce omkpuBa 3Hauyuma pa3zauka mexxgy gBama
noaa - 45,5% (191/420) npu >xeHume u 54,5%
(229/420) npu mbxxeme, NS (16). HanpegBaHemo Ha
Bb3pacmma okazBa BauaHue Bbpxy vecmomama
Ha AX u npu cpaBreHue Ha mragama Bb3pacmoBa
2pynu cbe cpegHama Bbv3pacmoBa epyna vecmo-
mama e 2.5 nbmu no-20AaMa u gocmueza 4-KpamHo
no-Bucoka yecmoma 8 mpemama 6v3pacmoBa 2py-
na - 13,6% (57/420) 8 maaga Bb3pacm cpewy 35%
(147/420) B cpegHa Bb3pacm u 51,4% (216/420)
B8 mpema Bb3pacm (p<0,001 mragu cpewy Bcaka
om gpyeume gBe Bvb3zpacmoBu epynu). MMpu >e-
HUME pa3zAukume ca 3Havumu, Kamo HapacmBam
4.5-kpamHo 3a cpegHama Bv3pacm u 9-kpamHo 3a
mpemama 6v3pacm - 6,8% (13/191) 3a maagume
>keHu cpewy 30,9% (59/191) 3a »keHu om cpeg-
Hama Bb3pacm u 62,3% (119/191) 3a »xeHu om
mpemama Bb3pacm, p<0,001 mAagu >KeHu cpewy
XeHu 6 cpegHa u mpema Bb3pacm. MNpu mb>keme
ce HabAalogaBa no-ymepeHo kpamHo HapacmBare 6
yecmomama Ha AX ¢ HanpegBaHe Ha Bb3pacmma
- 2 nbmu 3a cpegHama Bb3pacm u 2,2 nbmu 3a
mpemama Bv3pacm - 19,2% (44/229) 3a maagume
mbxe cpewy 38,4% (88/229) 3a mbxke om cpeg-
Hama Bb3pacm u  42,4% (97/229) 3a mbXe om
mpemama Bv3pacm, p<0,02, pecn. p<0,01 maagu
MbXKe cpewy cpegHama u cbomBemHo mpemama
Bb3pacmoBa 2pyna moxe.

CpaBreruemo mexxgy gBama noaa B8v6 Bcaka
Bv3pacmoBa 2pyna nokazBa, ye 68 mragama Bb3-
pacm 3Havumo noBeve ca mbKeme-xunepmoHuuu
- 77,2% (44/57) cpewy 22,8% (13/57) >keHu-xunep-
moHuuku, p<0,001. B cpegHama Bv3pacmoBa 2pyna
ce 3ana3Ba cbwo gomuHayuama Ha mbxxeme-xunep-
moHuuu 59,9% (88/147) cpewy 40,1% (59/147),
p<0,02, gokamo 6 mpemama Bb3pacm He3zHauuMO
Beue gomuHupam >keHume-xunepmoHuuku 55,1%
(119/216) cpewy 44,9% (97/216), NS.

OkazBa ce, ye B epynama Ha XunepmoHUUU-
me (n=420) 27,4% (115/420) ca cvc 3A u 23,6%
(99/420) - ¢ npeguabem uau 0bwo npu 51% om
XunepmoHuyume uma u HapyweHua 8 2Aoko3HuA
moaepaHc u egBa 49% (206/420) om xunepmo-
Huyume ca 3gpabu Auua m.e. C HOPMaAAEH 2AKOKO-
3eH moaepaHc, NS. Moxke ga ce 0606wy, ve npu
Auuama ¢ npeguabem camo 37,5% (72/192) ca
HOPMOMOHUUU, gokamo 62,5% (120/192) ca c AX,
p<0,001. Aokamo B mragama Bb3pacmoBa 2pyna
npu Auuama c npeguabem Hama 3HayYuUMa pa3Auka
mexgy epynume ¢ u 6e3 AX, mo 6 cpegHama u
mpemama Bb3pacmoBu epynu uecmomama Ha

AX e 3Hauumo no-Bucoka - 62,7% (42/67) cpewy
37,3% (25/67), p<0,037 3a cpegHama Bb3zpacm
u pecnekmuBro 72,2% (65/90) cpewy 27,8%
(25/90), p<0.001 3a mpemama Bb3pacm. Mpu 3A
CbOMHoWweHuUAmMa ca NogobHU U gopu No-u3paszeHu
- camo 27,8% (25/155) ca HopmomoHuuu u 72,2%
(65/155) ca c AX, p<0,001. V1 npu auuama covc 3A 6
mragama Bb3pacmoBa epyna Hama 3Havumo noBu-
weHa yvecmoma Ha AX - 42,9% (6/14) c AX cpewy
57,1% (8/14) 6e3 AX, NS. Ipu auuama cbc 3A om
cpegHama Bb3pacmoBa epyna vecmomama Ha AX
cmaBa 3Hauumo no-Bucoka - 63,6% (35/55) cpewy
36,4% (20/55), p<0,04. B mpemama Bv3pacmoBa
2pyna guabemuuu masu pazauka cmaBa owe no-20-
Aama - 86% (74/86) cpewy 14% (12/86), p<0,001.
Mo>xke ga ce 0606wy, ye ¢ HanpegBare Ha Bb3-
pacmma HapacmBa u yecmomama Ha AX npu 3A,
Kakmo u npu npeguabem. Om 42,9% (6/14) 6 maa-
ga Bv3pacm cmabBa 63,6% (35/55) B cpegHa u 86%
(74/86) 6 mpemama Bv3pacm npu 3A u cbwama gu-
Hamukama e HaAuue u npu npeguabem - om 37,1%
(13/35) 8 maaga Bb3pacm cmaBa 62,7% (42/67) 8
cpegHa u 72,2% (65/90) 8 mpemama Bv3pacm.
Poasma Ha u3caegBarume puckoBu chakmopu
3a npeguabem u 3A e uzcregBaHa gonbAHUMEAHO,
Kamo ¢ NOMoWMa Ha A02UCMUYeH pe2pecuoHeH aHa-
Au3 odds ratio (action of a single factor) e oueHeHa cu-
Aama Ha BauaHuemo um Bbpxy 2A0KO3HUA MoAepaHC
(3a Bcuuku cpanaBaHu gBolku gpakmopu - p<0,001%).
Muxkuam cpewy >keHckua noa OR 2,089
(95%Cl: 1,462-2,984)*;
CpegHa Bb3pacm (45-59 2.) cpewy maaga Bb3-
pacm (20-44 2.) OR 5,238 (95%Cl: 2,847-9,636)*;
Tpema Bb3pacm (60-79 2.) cpewy maaga Bb3-
pacm (20-44 2. ) OR 9,734 (95%Cl: 5,390-17,578)*;
HagHopmeHO me2A0 cpewy HOPMaAHO Me2A0
OR 2,833 (95%Cl: 1,614-4,973)*;
3amabcmaBaHe cpewy HopmaaHo mezaao OR
5,793 (95%ClI: 3,382 -9,922)*

3akaloyeHue

ABeme HapyweHua 6 2Al0K03HUA MOAepPaHC
(npeguabem u 3A) umam ugeHmu4Hu puckoBu
¢akmopu, Ho cunama Ha Bceku egun om max 3a-
Bucu om Bv3pacmma u noaa Ha uHguBuga.

® HanpegBaHemo Ha Bb3pacmma oka3z8a mHo-
20 no-cuaeH egpekm Bbpxy HapacmBaHe yecmoma-
ma Ha 3A (yemupu go cegemkpamuo) 8 cpaBHeHue
¢ npeguabema (gBykpamHo go mpukpamHo).

®* CbomHoweHuama Mmexgy npeguabema u
3A ca pazauuHu 8 mpume Bb3pacmoBu 2pynu.

Aokamo 8 maagama Bb3pacm (20-44 2.) 2.5
Nbmu no-yecmo e npeguabemvm cpewy 3A, 6
cpegHama Bv3pacmoBa 2pyna (45-59 2.) vecmoma-
ma Ha 3A noumu gocmuea ma3u Ha npeguabema u
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Hakpaa 8 mpemama Bb3pacmoBa epyna (60-79 2.)
yecmomama um ce u3paBHaba.

®* [Mpu npeguabem >xkeHume B6b6 Bcuuku
Bb3pacmu umam no-Hucka, HO GAu3ka yecmoma
c mbxxeme (pazauka ¢ 2% go 5%) 6 coomBemHa-
ma Bb3pacmoBa kamezopus, HO npu 3A >keHume
umam KpamHO NO-HUCKa Yyecmoma Ha HapyuweHue-
mo (12-kpamHo 8 maaga Bv3pacm u gBykpamuo 6
cpegHa u mpema Bb3pacm).

® Bb3pacmma e U3KAIOUUMEAHO MOWEH pak-
MOop 3a 2AKO3eH UHMoAepaHc, HO npu Bceku
om gBama noAa mo3u egpekm ce mogudpuuupa u
€ NO-CUAeH npu >keHume. [pu max npomeHume ¢
HanpegBaHe Ha Bb3pacmma ca no-pe3ku u omyem-
AuBu 3a npeguabem pecn. 3a 3A 6 cpaBreHue ¢ Mb-
»kxeme. No-ymepero e Bb3zpacmoBomo HapacmBa-
He Ha gBeme HapyweHua B 2AlOKO3HUA MOAEpaHC
NPU MbXKKUA NOA.

Dakmopbm HagHOPMeHO mezA0/3amAbcma-
Baue (BMI >25 kg/m?) okazBa mHozo cureH e¢pekm
6vpxy pazBumuemo Ha HapyweHua B zAI0K03HUA
MmoAepaHcC U cuaama My e ugeHmu4Ha 3a npegua-
6em u 3A.

Mpu Haauuuemo Ha 3A, pecn. npeguabem Hag-
HopmeHo mez2ao/3amabecmaBare uma 6 80-90% om
cayyaume. C BMI >25 kg/m? ca 86% (296/344) om
6oAHUMe cbe 3A u npeguabem B3emu 3aegHo u
camo 14% (48/344) ca c BMI <25 kg/m? (p <0,001).

Mpu 51% (214/420) om xunepmoHuyuMme uma
HapyweHua B 2Al0KO03HUA moAepaHc (npeguabem
uau 3A) u egBa 49% (206/420) om xunepmoHu-
uume ca 3gpaBu Auua m.e. C HOPMAAEH 2AIOKO3€eH
moaepaHc, NS. B 2pynama 6oAHU cbc 3A yecmo-
mama Ha AX e 74,2% (115/155), npu me3u ¢ npegu-
abem AX e 62,5% (120/192), a npu 3gpaBume Auya
(6e3 HapyweHua B 2atoko3HUA moaepaHc) - 31,4%
(185/589), p<0.001 u 3a gBeme 2pynu c 2AIOKO3€eH
uHmMoAepaHc cpewy 3gpadu.

AX u HagHOpMeHOMO Me2A0/3amAabemabate-
mo ca puckoBu hakmopu, KOUMOo Nnogaexam Ha
mogudpuuupaHe. ToBa mpa6Ba ga 6bge 2puxka Ha
3gpaBHama agmuHuCmpauun, Koamo e Heobxogu-
MO ga u3pabomu KOHKpemHu npozpamu 3a BbBex-
gaHe Ha 3gpaBocroBHo xpaHeHe gugepeHuupaHo
3a Bcuuku Bv3pacmu, npoepamu 3a noBuwabBaHe
Ha ¢puzuveckama akmuBHocm cbobpazeHu ¢ Bb3-
pacmoBama kamezopus, obyyumeAHUu Nnpozpamu
3a geua, nogpacmBawu, Bb3pacmHu - 6 mraga u
mpema Bv3pacm. Ho Ha nbpBo macmo mpabcBa
ga 6bge porama Ha cemedcmBomo, 3aWoOomMo Mo
we noAoXku ocHoBume Ha 3gpaBrHomo Bb3numa-
Hue, 3gpaBHume HaBuuu u 3gpaBrama kyamypa 6
caegBawomo nokoAeHue. Had-8axkHo e AuduHomo
yvyacmue Ha omgeAHua uHguBug u HezoBama Auu-
Ha omzoBopHocm 3a 3gpaBHomo my cbecmoaHue 6
momeHma u B8 6bgewe.
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In recent decades, Diabetes and Prediabetes have been a major global public health challenge. The aim
is to analyze the role of risk factors on impaired glucose tolerance.

Material and methods: 936 participants were divided into three age groups: 20-44 years - 342 (36.5%),
45-59 years - 301 (32,2%) and 60-79 years - 293 (31,3%). Diabetes and Prediabetes were defined according
to the WHO/IDF 2016 criteria and were assessed according to age and gender. OGTT was performed, HbA,_
was examined; BMI (kg/m?) was calculated. Arterial hypertension (AH) was defined according to the IDF
consensus (2012) and the ESH’2023 recommendations.

Results: Ageing has a much stronger effect on the increase in Diabetes (four to sevenfold) versus the
increase in Prediabetes (two to threefold). Age is an extremely powerful factor for glucose intolerance, but
in each of the two genders this effect is modified by sex. In women, changes with age are more abrupt and
distinct for Prediabetes and Diabetes compared to men, in whom the changes are more moderate. In the
presence of Diabetes or Prediabetes, overweight/obesity is present in 80-90% of cases. With BMI >25 kg/m?,
86% (296/344) of patients with Diabetes and Prediabetes taken together are, and only 14% (48/344) have
BMI <25 kg/m2 (p <0,001). 51% (214/420) of hypertensive patients have Prediabetes or Diabetes and only
49% (206/420) of hypertensive patients are healthy individuals, i.e. with normal glucose tolerance, NS.

Conclusion: AH and Overweight/Obesity are risk factors that are subject to modification. The most im-
portant thing is the personal involvement of the individual and his personal responsibility for his current and
future health status.

Keywords: Prediabetes, Diabetes, age, obesity, arterial hypertension

Introduction million people worldwide had Impaired Glucose Tol-
erance and 319 million had Impaired Fasting Glucose

In recent decades, Diabetes and Prediabetes have  (2). The prevalence of Prediabetes is high, increases
become a major global public health challenge (1). with age, and by the age of 75, approximately 50% of

Prediabetes is a metabolic condition character-  the population has Prediabetes or Diabetes. Not ev-
ized by blood sugar levels above normal but below  eryone with Prediabetes will develop Diabetes, with
the diabetic threshold. In 2021, an estimated 541 the ratio estimated at 1:10 to 1:20 within 1 year (3).
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Diabetes mellitus (DM) is a chronic metabolic
disorder caused by insufficient insulin production
and/or insulin resistance. lts prevalence has in-
creased dramatically over the past three decades,
and an estimated 536 million people aged 20-79
years now have diabetes, as recorded in 2021 by the
IDF (4). Environmental and genetic factors play a role
in its development. (5).

The identification of type 2 diabetes is usually
preceded by a period of impaired glucose regula-
tion, known as prediabetes or intermediate hypergly-
cemia. Up to 70% of people with prediabetes even-
tually develop type 2 diabetes, with an annual rate
of 5-10% (6).

Univariate logistic regression showed that the
risk of diabetes and prediabetes was significantly
higher in older people than in the middle age group
(p<0.001). This phenomenon is associated with hor-
monal changes, sedentary lifestyle, development of
sarcopenic obesity and insulin resistance, which ap-
pear and progress with age (7).

The aim of the present analysis is to investigate
the frequency of Prediabetes and Diabetes, by ana-
lyzing the role of the main risk factors - gender, age,
obesity and arterial hypertension on both glucose
tolerance disorders

Material and Methods

The data from this study were obtained based
on a multicenter cross-sectional study of the Bul-
garian Society of Endocrinology, March 25-May 16,
2024. The regions for the study were selected after
consultation and statistical analysis, and the optimal
representative number of individuals from each re-
gion (according to gender and age) was determined.
The study was conducted in 16 regions with 51 nests
throughout the country. A total of 1352 individuals
aged >20-79 years, randomly selected from institu-
tional registries based on age, gender and place of
residence, were invited to participate. A total of 936
individuals (69,2%) of those invited agreed to partic-
ipate, including 479 women (51,2%) and 457 men
(48,8%). Participants were divided into three age
groups: 20-44 years - 342 (36.5%), 45-59 years -
301 (32,2%) and 60-79 years - 293 (31,3%).

The choice of the age groups of the participants
selected for the study is in accordance with the
methodology of the International Diabetes Federa-
tion (IDF) for assessing the prevalence of diabetes
among adults (20-79 years) (8), as well as according
to the report of the National Statistical Institute (NSI)
as of 31.12.2022, the population of Bulgaria (aged
20-79 years) is 4 904 382 inhabitants - men 2 367
262 (48,26%) and women 2 537 120 (51,73%) (9). A

total of 479 women (51,2%) and 457 men (48,8%),
with a mean age of 50,57£13,61 years (aged 20-
79 years), were distributed by gender and age into
groups, while maintaining the ratio between the two
sexes - in total and by age groups (Table 1).

At the beginning of the study, all 936 respon-
dents (69,2% of those invited) were informed about
the nature of the research and signed an Informed
Consent form, which was previously reviewed and
approved by the local ethics committee.

Participants completed a questionnaire that in-
cluded some demographic data, their current health
status, previous illnesses, family history of major
chronic diseases (hypertension, diabetes, thyroid
disease, kidney or liver disease), past and current
treatments() and smoking habits. A member of the
research team measured the height, weight, and sit-
ting blood pressure of each participant after a mini-
mum of 5 minutes of rest.

The 936 surveyed individuals are from the fol-
lowing 16 regions of the country: Vratsa, Gulyantsi,
Troyan, Veliko Tarnovo, Razgrad and their adjacent
villages; Nessebar, Yambol, Nova Zagora, Smolyan,
Dimitrovgrad, Mineralni bani-Haskovo, Kardzhali and
their adjacent villages; Sandanski, Petrich, Kyustendil,
Sofia and their adjacent villages. The surveyed indi-
viduals are distributed into age and gender groups
according to the latest population census conduct-
ed by the National Statistical Institute in December
2022 (9). Height, weight and Body Mass Index (BMI)
(kg/m?) were measured. Established criteria for BMI
classification were used: normal (BMI <25 kg/m?),
overweight (BMI >25-29,9 kg/m?), obese (BMI >30
kg/m?). Blood pressure was measured in the sitting
position after five minutes of rest. Hypertension was
defined according to the IDF consensus for type 2 diabetes,
which recommends blood pressure levels of up to 130/80
mmHg and the same recommendation in the 2023 Euro-
pean Society of Hypertension (ESH) guidelines (10, 11)

Blood was collected from all participants in the
16 regions between 7:00 and 9:00 AM after a 12-
hour overnight fast. Diabetes status was defined
according to the criteria of the 2016 WHO/IDF re-
port (12). A standard OGTT (oral glucose tolerance
test) was performed with plasma glucose measure-
ment on the day of blood sampling. HbA1c was also
measured using a certified and standardized NGSP
method and standardized according to the Diabetes
Control and Complications Trial - DCCT (13). The
analysis was performed based on the criteria of the
2016 WHO/IDF report to determine the actual dia-
betes status in our country (12).

Venous blood samples were collected from the
cubital vein after a 12-hour overnight fast. Glycemia
was assessed at baseline and at 120 minutes during
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a standard oral glucose tolerance test (OGTT) with
75 g of glucose in 200 ml of water. Exceptions were
made only for subjects who presented unequivo-
cal evidence of pre-existing diabetes. Two subjects
refused to undergo the OGTT and were excluded
from the study. All laboratory tests were performed
in a certified central laboratory on the day of blood
sampling. The OGTT results, which are presented in
Table 2, were interpreted according to the WHO/
IDF Consultation Report, Geneva 2016 (12).

a) The diagnosis of diabetes is made if fasting
plasma glucose is 27,0 mmol/L or plasma glucose at
120 minutes of OGTT >11,1 mmol/L or HbA, >6,5%
or random plasma glucose >11,1 mmol/L

b) The diagnosis of Impaired glucose tolerance
(IGT) is made if two criteria are present: fasting plas-
ma glucose <7 mmol/L and plasma glucose at 120
minutes of OGTT 27,8 + <11,1 mmol/L.

c) The diagnosis of Impaired fasting glucose (IFG)
is made if two criteria are present: fasting plasma glu-
cose 6,1-6,9 mmol/L and plasma glucose at 120 min-
utes of OGTT <7,8 mmol/L.

Based on these criteria, study participants were
divided into three groups:

1) Individuals with Normal Glucose Tolerance
- Healthy

2) Individuals with Diabetes

3) Individuals with Prediabetes - Impaired Glu-
cose Tolerance (IGT) and Impaired Fasting Glycemia
(IFG) - Together (Table 2).

Laboratory analysis

Venous blood was collected in tubes contain-
ing Na2EDTA and NaF, which serve as glycolysis
inhibitors to stabilize glucose levels in the samples.
The samples were transported to the laboratory af-
ter centrifugation. All samples were analyzed in a
central laboratory on the same day the blood sam-
ple was collected. Glucose was quantified using
an enzymatic reference method with hexokinase
(Roche reagent) on a Cobas e501 analyzer. Re-
sults are presented in mmol/L. Precision and con-
trols assessment:

1) Intra-assay: Level 1 (n=6) CV=1,12%;, Level 2
(n=6) CV=0,42%

2) Inter-assay: Level 1 (n=30) CV=1,25%; Level 2
(n=30) CV=1,58%

3) Two levels of intra-laboratory quality control
were performed daily.

The laboratory participates in two EQA systems
- the Bulgarian EQAS and INSTAND and holds a cer-
tificate for this parameter. Venous blood was taken
separately in a special tube with the anticoagulant

EDTA for the determination of HbA, by immuno-
turbidimetric method after hemolysis of a whole
blood sample. The method is certified according to
the National Glycated Hemoglobin Standardization
Program (NGSP) and standardized according to the
Diabetes Control and Complications Clinical Trial
Program (DCCT) (13).

Statistical analysis

a) Descriptive and evaluative methods - Anal-
ysis of variance for quantitative variables - mean,
median, standard deviation, standard error of the
mean, 95% confidence interval for the mean and
median, minimum, maximum. Frequency analysis
for qualitative variables (nominal and rank), which
includes absolute frequencies, relative frequencies
(in percentages), cumulative relative frequencies (in
percentages).

b) Hypothesis testing methods - Chi-square
test or Fisher's exact test - searching for a relation-
ship between two qualitative variables. Logistic re-
gression analysis for odds ratios (OR).

The statistical analysis was performed using IBM
SPSS Statistics 25. The critical significance level we
used was a =0,05. The corresponding null hypothesis
is rejected when the P-value is less than a.

Results

The cross-sectional population screening for
impaired glucose tolerance showed that 37,1%
(347/936) of the subjects had glucose intolerance.
It turned out that 16,6% (155/936) of the subjects
had Diabetes (known and newly discovered) and
20,5% (192/936) had Prediabetes - Impaired Glu-
cose Tolerance (IGT) or Impaired Fasting Glycemia
(IFG), NS. The frequency of Impaired Glucose Toler-
ance (IGT), Impaired Fasting Glycemia (IFG), as well
as Prediabetes (combining both disorders - IGT and
IFG) according to age and gender is presented in the
following the Tables 3 and 4.

The distribution of Diabetes by gender, among
the three age groups, as well as the ratio between
women and men is also presented in the Table 5.In
the entire study group of 936 individuals, the distri-
bution of Prediabetes for each age group is as fol-
lows: for 20-44 years of age it is 10,2% (35/342), for
45-59 years of age - 22,3% (67/301) and for 60-79
years of age - 30,7% (90/293), p<0,01 (young vs.
third age). Therefore, the frequency of Prediabetes
increases with age, doubling in the middle age group
and becoming three times higher in the third age
group (Table 2).
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Table 1. Gender, age, 20-44 y 45-59 y 60-79 y Total
Distribution by gen- number (%)
deé,a”f' age gf 9tﬁ6 Women 159 (33.2%) | 148 (30.9%) | 172(35.9%) | 479 (100%)
SUDJECts  and e T en 183 (40.0%) | 153 (33.5%) | 121(26.5%) | 457 (100%)
ratio between the
two genders — into- | Total 342 (36.5%) | 301(32.2%) | 293 (31.3%)| 936 (100%)
tal and in the three Gender
age groups ratio
Women 159 (46.5%) | 148 (49.2%) | 172 (58.7%) | 479 (51.2%)
Men 183 (53.5%) | 153 (50.8%) | 121 (41.3%) | 457 (48.8%)
Total 342 (100%) 301 (100%) | 293 (100%) | 936 (100%)
Table 2. Frequency of Prediabetes (IGT and IFG) or Diabetes (known and newly diagnosed) and healthy
individuals in each age group and in total
Gender 20-44 y 45-59 y 60-79 y Total
Prediabetes 35(10.2%) | 68(22.6%) | 90(30.7%) | 192 (20.5%)
Diabetes 14 (4.1%) 55 (18.3%) 86 (29.4%) 155 (16.6%)
Healthy 293 (85.7%) | 178 (59.1%) | 117 (39.9%) | 589 (62.9%)
Age group 342 (100%) | 301 (100%) 293 (100%) 936 (100%)
(number)
Table 3. Incidence of IGT or IFG in both sexes in total and in the three age groups
Gender 20-44 y 45-59 y 60-79 y Total
IGT Women 4 (11.1%) 9 (25.0%) 23 (63.9%) 36 (100%)
Men 10 (24.4%) | 13(31.7%) | 18 (439%) 41 (100%)
O6wo | 14(18.2%) | 22(28.6%) | 41 (53.2%) 77 (100%)
IFG Women 8 (13.8%) 21 (37.9%) 28 (48.3%) 57 (100%)
Men 13 (22.4%) | 24 (41.4%) | 21 (36.2%) 58 (100%)
Total 21 (18.1%) | 46 (39.7%) | 49 (42.2%) 116 (100%)
Table 4. | Prediabetes incidence in both sexes in total and in the three age groups, as well as the ratio be-
tween both sexes in total and in the three age groups
Prediabetes Gender 20-44 y 45-59 y 60-79 y Total
Women 12(12.8%) | 30(33.0%) | 51 (54.2%) 93 (100%)
Men 23 (23.2%) 37 (37.4%) 39 (39.4%) 99 (100%)
Total 35(18.1%) | 68 (35.2%) | 90 (46.7%) 192 (100%)
Gender
ratio
Prediabetes Women 12 (34.3%) 30 (44.1%) 51 (56.7%) 93 (48.4%)
Men 23 (65.7%) | 37(55.9%) | 39(43.3%) | 99(51.6%)
Total 35 (100%) 68 (100%) 90 (100%) 192 (100%)
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Table 5.

Incidence of Diabetes in both sexes in total and in the three age groups

Diabetes Gender 20-44 y 45-59 y 60-79 y Total
Women 1(1.8%) 19 (33.9%) | 36 (64.3%) | 56 (100%)
Men 13 (13.1%) | 36 (36.4%) | 50 (50.5%) | 99 (100%)
Total 14 (9.0%) 55 (35.5%) | 86 (55.5%) | 155 (100%)

Gender

ratio

Diabetes Women 1(7.1%) 19 (34.5%) 36 (41.7%) 56 (36.1%)
Men 13 (92.9%) | 36 (65.5%) | 50 (58.1%) | 99 (63.9%)
Total 14 (100%) | 55 (100%) | 86 (100%) | 155 (100%)

Table 6. | Distribution of people with Diabetes, Prediabetes and Healthy people by gender in total
and in three age groups

Groups | Metabolic type 20-44 y 45-59 y 60-79 y Total
Women Diabetes 1(0.6%) 19 (12.8%) 36 (20.9%) 56 (11.7%)
Prediabetes 12 (7.5%) 30 (20.3%) 51 (29.7%) 93 (19.4%)
Healthy 146 (91.9%) 99 (66.9%) 85 (49.4%) 330 (68.9%)
Women - total | 159 (100%) 148 (100%) 172 (100%) | 479 (100%)
Men Diabetes 13 (7.1%) 36 (23.5%) 50 (41.3%) 99 (21.7%)
Prediabetes 23 (12.6%) 37 (24.2%) 39 (32.2%) 99 (21.7%)
Healthy 147 (80.3%) 80 (52.3%) 32 (26.5%) 259 (56.6%)
Men - total 183 (100%) 153 (100%) 121 (100%) | 457 (100%)
Total Diabetes 14 (4.1%) 55 (18.3%) 86 (29.3%) 155 (16.6%)
number Prediabetes 35 (10.2%) 67 (22.3%) 90 (30.7%) 192 (20.5%)
Healthy 293 (85.7%) 179 (59.4%) | 117 (40.0%) | 589 (62.9%)
Total 342 (100%) 301 (100%) | 293 (100%) | 936 (100%)
Table 7. Distribution of participants according to BMI for each gender
Groups / BMI <25 kg/m? 25-30 kg/m? | >30 kg/m? Total
Women 210 (44.1%) | 143 (29.98%) | 124 (26.0%) | 477 (100%)
Men 84 (18.5%) | 184 (40.5%) | 186 (41.0%) | 454 (100%)
Total 294 (31.6%) | 327 (35.1%) | 310 (33.3%) | 931 (100%)

Table 8. Age dynamics of obesity in both sexes

Groups 20-44 y 45-59 y 60-79 y Total

Women 20 (16,1%) | 36 (29,06%) | 68 (54,8%) | 124 (40,0%)
Men 62 (33,3%) | 67(36,0%) | 57(30,7%) | 186 (60,0%)
Total 82 (26.5%) | 103 (33.2%) | 125 (40.3%) | 310 (100%)
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In the case of Diabetes for the entire group, the
distribution is different in each age group, namely:
for 20-44 years of age it is 4,1% (14/342), for 45-59
years of age - 18,3% (55/301) and for 60-79 years
of age - 29,3% (86/293), p<0,02 (young vs. third
age). Therefore, the incidence of Diabetes with ad-
vancing age increases fourfold in the middle age
group and becomes sevenfold higher in the third
age group (Table 2).

Thus, the frequency of Prediabetes and Diabe-
tes increases with advancing age, which is a power-
ful factor for their manifestation. Some peculiarities
should be noted in the three age categories when
comparing the two disorders - Diabetes and Predi-
abetes. While in the young age group (20-44 years)
Prediabetes is 2,5 times more common than Diabe-
tes (10,2% vs. 4,1%), in the middle age group (45-59
years) the frequency of Diabetes almost catches up
with that of Prediabetes (22,3% vs. 18,3%) and final-
ly in the third age group (60-79 years) their frequen-
cy equalizes (30,7% vs. 29,3%) (Table 6).Therefore,
advancing age has a much stronger effect on the in-
crease in Diabetes (four to sevenfold) compared to
Prediabetes (two to threefold).

Only 31,6% (294/931) of the studied (n-931)
had a BMI <25 kg/m? (294/931), while 68,4%
(637/931) were overweight or obese (BMI >25
kg/m?), p<0.001 The proportion of overweight in-
dividuals was identical to that of obese individuals
- 35,1% (327/931) versus 33,3% (310/931), NS.
Obesity was present in 41% (186/454) of the male
group, while in the female group the frequency was
significantly lower 26% (124/477), p<0,01. Under-
weight was also more common in men than in wom-
en - 40,5% (184/454) versus 29,98% (143/477),
p<0,05 (Table 7).

Very interesting and radically different is the age
dynamics of obesity in both sexes. While in women,
obesity increases threefold with age - from 16,1%
(20/124) in the young age group (20-44 years) to
54,8% (68/124) in the third age group (60-79 years),
p<0,01. In men, the picture is radically different and
the incidence of obesity is stable - 33,3%, 36,0%
to 30,7% for the respective age category. In total,
for both sexes, a moderate increase in obesity with
age is also observed - from 26,5%, to 33,2% and
reaches 40,3%, NS (Table 8). When analyzing the
three age groups, it should be noted that the inci-
dence of obesity is lowest in the young age group
(20-44 years) - 24,1% (82/340) and the difference is
significant when compared with the third age group
(60-79 years) - 43%, (125/291), p<0,01. In the mid-
dle age group (45-59 years) the incidence of obesity
is 34,3%, (103/300) (Table 9).

The distribution of overweight, obesity and nor-
mal weight in Prediabetes and Diabetes is present

ed in Table 10. It can be summarized that 88,3%
(135/154) of diabetics had a BMI >25 kg/m? versus
11,7% (18/154) - with a BMI <25 kg/m?, p<0,001.
The ratio is similar in Prediabetes - 84,2% (160/190)
had a BMI >25 kg/m? versus 15,8% (30/190) - with
a BMI <25 kg/m?, p<0,001.

Arterial hypertension (AH) was found in 44,87%
(420/936) of the studied individuals, with no signif-
icant difference between the two sexes - 45,5%
(191/420) in women and 54,5% (229/420) in men,
NS. The distribution between the two sexes and in
the three age groups is presented in Table 11, as well
as the ratio between women and men in total group
and in each age group.

The frequency of AH in the group of patients
with Diabetes is 74,2% (115/155), in the group with
Prediabetes it is 62,5% (120/192), while in healthy
individuals (without impaired glucose tolerance) it
is 31,4% (185/589). There is a significant difference
between individuals with Diabetes or Prediabetes
when compared with the group of healthy individu-
als - p<0,001. The distribution of AH frequency in the
three age groups in healthy individuals and in individ-
uals with Diabetes / Prediabetes is given in Table 12.

Discussion

Role of age and gender

Aging populations, a growing middle class and
increasing urbanization are contributing factors to
the increase in obesity, a major risk factor for diabe-
tes. In addition, there is a decrease in physical activi-
ty due to modern transportation options and the lack
of traditions and upbringing that encourage regular
physical activity as part of a healthy lifestyle (14).

As you get older, the relationship between age
and the risk of diabetes becomes greater. The reasons
are complex and include age-related pathophysiolog-
ical changes - hormonal changes, increased body fat
and reduced muscle mass. Metabolism slows down
with age, which is why fat accumulates around the
abdomen. Visceral obesity is a known risk factor for
Diabetes. Limited physical activity additionally leads
to loss of muscle mass, which is an important tar-
get organ for the implementation of the peripheral
action of insulin. It is insulin resistance, as well as
changes in beta-cell function, that makes it difficult to
regulate blood sugar. Men progress to prediabetes
faster, remain in this state longer, and develop diabe-
tes more often than women. It is known that women
have better insulin sensitivity, which is a prerequisite
for a higher capacity for insulin secretion and incretin
responses (6).

Considering this common pathophysiological
characteristic in older individuals and taking into ac-
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Table 9. Distribution of subjects according to BMI, metabolic type and age

Age (y) M(tetabolic BMI <25 kg/m? | BMI 25-30 kg/m?| BMI >30 kg/m? Total
ype
20-44 y Diabetes 2 (14.3%) * 4(28.6%) * 8 (57.1%) * 14 (100%)
Prediabetes 4 (11.4%) ** 15 (42.9%) ** 16 (45.7%) ** 35 (100%)
Healthy 143 (49.1%) 90 (30.9%) 58 (19.9%) 291 (100%)
Total 149 (43.8%) 109 (32.1%) 82 (24.1%) 340 (100%)
45-59 y Diabetes 5(9.3%) * 21(38.9%) * | 28 (51.9%)* 54 (100%)
Prediabetes 9 (13.4%) ** 24 (35.8%) ** | 34 (50.7%) ** | 67 (100%)
Healthy 70 (39.1%) 68 (38.0%) 41 (22.9%) 179 (100%)
Total 84 (28.0%) 113 (37.7%) 103 (34.3%) 300 (100%)
60-79 y Diabetes 11 (12.8%) * 26 (30.2%) * | 49 (57.0%) * 86 (100%)
Prediabetes 17 (19.3%) * 36 (40.9%) **| 35 (39.8%) ** | 88 (100%)
Healthy 33 (28.2%) 43 (36.8%) 41 (35.0%) 117 (100%)
Total 61 (21.0%) 105 (36.1%) | 125 (43.0%) 291 (100%)
Diabetes 18 (11.7%) * 51(33.1%) * | 85 (55.2%) * 154 (100%)
Whole Prediabetes 30 (15.8%) ** 75 (39.5%) ** | 85 (44.7%) ** | 190 (100%)
group Healthy 246 (41.9%) 201 (34.2%) | 140 (23.9%) 587 (100%)
Total 294 (31.6%) 327 (35.1%) | 310 (33.3%) 931 (100%)

*p<0.001 diabetes in obese/overweight vs. healthy for the respective age and in total
**p<0.001 prediabetes in obese/overweight vs. healthy for the respective age and in total

count the influence of gender, our analysis of the
characteristics of Prediabetes and Diabetes and the
relationship between them in the three age groups
of both sexes allows us to better understand the path
of their development in each sex and in each age
category.

In our material, 16,6% (155/936) of the exam-
ined individuals had data on Diabetes (known and
newly discovered) - 11,7% (56/479) of women and
21,7% (99/457) of men, NS. Prediabetes was found
in 20.5% (192/936) of the examined individuals -
19,4% (93/479) of women and 21,7% (99/457) of
men, NS. It is noteworthy that in men the frequen-
cy of Diabetes and Prediabetes is identical - 21,7%
(99/457), while in women Prediabetes slightly pre-
vails over Diabetes - 19,4% (93/479) versus 11,7%
(56/479), NS. However, in both sexes, the ratios of
Prediabetes: Diabetes are different in the three age
categories. In women, Prediabetes always domi-
nates over Diabetes - in young age, the frequency of
Diabetes is 12 times lower than that of Prediabetes
- 0,6% (1/56) versus 7,5% (12/93). With advancing
age, there is an increase in both disorders, but in

middle age, the frequency of Diabetes is only 60% of
the frequency of Prediabetes - 12,8% (19/56) versus
20,3% (30/93) and in the third age group it reaches
almost 70% - 20,9% (36/56) versus 29,7% (51/93).
Therefore, among women, Prediabetes permanent-
ly dominates compared to Diabetes in all three age
groups. In contrast, in young men, the frequency of
Diabetes is about 30% lower than that of Prediabe-
tes - 7,1% (13/99) versus 12,6% (23/99). In middle
age, the frequency of the two disorders practically
equalizes - 23,5% (36/99) versus 24,2% (37/99,
and in the third age group Diabetes dominates over
Prediabetes by about 30% - 41,3% (50/99) versus
32,2% (39/99). Thus, in men, even in the middle age
group, Diabetes begins to take over Prediabetes.
The age dynamics of each of the two disorders
in the two sexes is different and here it is intertwined,
as the effect of age, but additionally, there is the in-
fluence of gender. The incidence of Prediabetes in
women increases threefold in the middle age group
and nearly fivefold in the third age group comparedto
the young age group (32,2% and 54,9% vs. 12,9%,
NS). The incidence of Prediabetes in men increases
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Table 10. Frequency of normal weight, overweight and obesity in patients with Diabetes,
Prediabetes and both disorders together

Groups / BMI <25 kg/m? 25-30 kg/m? >30 kg/m? Total
Diabetes 18 (11.7%) 1(33.1%) | 85(55.2%) | 154 (100%)
Prediabetes 30 (15.8%) | 75(39.5%) | 85 (44.7%) | 190 (100%)
Total 8 (14.0%) | 126 (36.6%) | 170 (49.4%) | 344 (100%)

Table 11. Gender / Age 20-44 y 4559 y 60-79 y Total
Frequency of AH in Women 13/191 (6.8%) | 59/191 (30.9%) [ 119/191 (62.3%) | 191 (100%)
ﬂ}ebthtfe 8¢ groups Men 44/229 (19.2%) | 88/229 (38.4%) | 97/229 (42.4%) | 229 (100%)
of both sexes, as we 5 5
o the o hotoan Total 57/420 (13.6%) | 147/420 (35%) | 216/420 (51.4%) | 420 (100%)
women and men in Gender
the respective age ratio
group

Women 159 (46.5%) 148 (49.2%) 172 (58.7%) 479 (51.2%)
Men 183 (53.5%) 153 (50.8%) 121 (41.3%) 457 (48.8%)
Total 342 (100%) 301 (100%) 293 (100%) 936 (100%)

Table 12. frequ ,
betes and Healthy individuals according to age
Age (y) Metabolic With Arterial Without Arterial Total
type hypertension hypertension

20-44 y Diabetes 6 (42.9%) 8 (57.1%) 14 (100%)

Prediabetes 3(37.1%) 2 (62.3%) 35 (100%)
Healthy 8 (12.97%) 255 (87.03%) 293 (100%)
Total 57 (16.7%) 285 (83.3%) 342 (100%)

45-59 y Diabetes 35 (63.6%) ** 20 (36.4%) ** | 55 (100%)
Prediabetes 42 (62.7%) *** 25(37.3%) *** | 67 (100%)
Healthy 70 (39.1%) 109 (60.9%) 179 (100%)
Total 147 (48.8%) 154 (51.2%) 301 (100%)
60-79 y Diabetes 74 (86.0%) * 2 (14.0%) * 6 (100%)
Prediabetes 65 (72.2%) * 5(27.8%) * 0 (100%)
Healthy 77 (65.8%) * 0 (34.2%) * 117 (100%)
Total 216 (73.7%) 7 (26.3%) 293 (100%)
Total Diabetes 115 (74.2%) * 40 (25.8%) * 155 (100%)
Prediabetes 120 (62.5%) * 72 (37.5%) * 192 (100%)
Healthy 185 (31.4%) 404 (68.6%) 589 (100%)
Total 420 (44.87%) ****| 516 (55.13%) **** | 936 (100%)

Distribution of the frequency of AH in the three age groups in individuals with Diabetes, Predia-

*p <0.001;
**p < 0.04;
5 < 0.037;
%5 20,013
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by about 60% in the middle age group and by about
70% in the third age groups (24,2% and 32,2% vs.
12,6%, NS). The incidence of diabetes in women is
growing rapidly in middle age by about 20-fold and
the increase continues in the third age (about 30-
fold) compared to young age (12,8% resp. 20,9% vs.
0,6%). The incidence of diabetes in men increases
more moderately in middle age by about 3-fold and
about 5-fold in the third age (23,5% resp. 41,3% vs.
7,1%). Therefore, in men, the incidence of Predia-
betes and Diabetes does not tolerate such a rapid
increase with age as it does in women. This phenom-
enon may be related to the hormonal differences
characteristic of both sexes, especially during the
menopausal period in women.

It should be noted that every 10th person in the
young age group (n=342) has Prediabetes, as well
as every 5th person in the middle-aged group (n-
300) and every 3rd person in the third age group
(n=293). In all three age groups, the frequency of
Prediabetes in women compared to men is lower,
but with advancing age the difference disappears.
Thus, 5% (7,5% vs. 12,6%) is the difference in
the young age group between the two sexes, 4%
(20,3% vs. 24,2%) - in the middle age group and
only 2% (29,7% vs. 32,2%) in the third age group.
No significant difference was found in the frequen-
cy of Prediabetes in women compared to men of
the corresponding age group, NS.

In the case of Diabetes, the incidence in the
young age group is every 25th, in the middle age
group it is every 5th and in the third age group -
every 3rd. In all three age groups, the incidence of
Diabetes in women is lower than in men - almost 12
times in the young age and twice lower in the middle
and third age (0,6% vs. 7,1% in the young group,
respectively 12,8% vs. 23,5% in the middle groups
and 20,9% vs. 41,3% in the third group).

These data illustrate several features of the
two disorders Diabetes and Prediabetes in terms
of their age dynamics and depending on the other
factor - gender.

In general, in the groups with Diabetes or Predi-
abetes, their frequency increases with age and in the
middle and third age groups they affect every fifth
person with Diabetes or every third person with Pre-
diabetes. The significant difference is in the young
age group and while Prediabetes affects every 10th
person, Diabetes affects every 25th person, i.e. 2.5
times less common. There is also a difference in the
comparison of women : men with advancing age in
Prediabetes and Diabetes. So while in Prediabetes
women at all ages have a lower, but similar frequen-
cy to men (difference of 2% to 5%) in the respective
age category, in Diabetes women have a much low-
er frequency of the disorder (12-fold in young age

and twice in middle and third age).

Thus, it can be summarized that age is an ex-
tremely powerful factor for glucose intolerance, but
in each of the two sexes this effect is modified and
is stronger in women. In them, the changes with ad-
vancing age are sharper and more distinct for Pre-
diabetes and Diabetes compared to men, in whom
the age-related increase in both glucose tolerance
disorders becomes more moderate.

Role of the risk factor overweight / obesity for
the development of Prediabetes or Diabetes

Identifying individuals with Prediabetes is im-
portant because there is an increased risk of its trans-
formation into Diabetes. This can be prevented by
changing lifestyle, i.e. by influencing modifiable risk
factors, including obesity/overweight (15). The prev-
alence of obesity and overweight (BMI >25 kg/m?) in
our country is already epidemic - 68,4% (637/931)
of the total population, of which 33,3% (310/931)
are obese and 35,1% (327/931) are overweight
(16). It turns out that among people with Prediabe-
tes, only 15,8% (30/190) have a normal BMI <25
kg/m?, while 84.2% (160/190) have a BMI >25 kg/
m?, p<0,001. The ratios are very close for Diabetes -
11,7% (18/154) have a normal BMI <25 kg/m?, while
88,3% (136/154) have a BMI >25 kg/m?, p<0,001.

In the young age group, Prediabetes was present
in only 11,4% (4/35) of individuals with BMI <25 kg/
m? and in 88.6% (31/35) of those with BMI >25 kg/
m?, p<0,01. The ratios were similar in the other two
age categories - 13,4% (9/67) vs. 86,6% (58/67),
p<0,001 for the middle age group and 19,3% (17/88)
vs. 80,7% (71/88), p<0,01 for the third age group.

In Diabetes, the age dynamics in the frequency
of metabolic disorders in BMI <25 kg/m? and BMI
>25 kg/m? are similar. In the young age group, Di-
abetes is present in 14,3% (2/14) among individu-
als with BMI <25 kg/m? versus 85,5% (12/14) BMI
>25 kg/m? in healthy individuals, NS. For the middle
age group, the ratios are 9,3% (5/54) versus 90,7%
(49/54), p<0,001 and in the third age group - 12,8%
(11/86) versus 87,2% (75/86). p<0,001. It should be
especially noted that the overweight/obesity factor
has a very strong effect on the development of met-
abolic disorders in glucose tolerance and its strength
is identical for the manifestation of both Prediabetes
and Diabetes. In the presence of overweight/obesi-
ty, in 80-90% of cases there is also Prediabetes or Di-
abetes - 86,0% (296/344) of patients with Diabetes
and Prediabetes taken together had a BMI >25 kg/
m? and only 14,0% (48/344) had a BMI <25 kg/m?,
p <0,001.
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Role of Arterial Hypertension

Arterial hypertension (AH) is about 2 times
more common in people with diabetes than in peo-
ple without diabetes. According to Akalu Y. et al.
(2020), AH and Diabetes have common risk factors
and therefore can often be found together. The au-
thor found that almost 58% of people with Diabetes
also have AH (17).

In a study of ours, AH was found in 44,87%
(420/936) of the examined individuals, with no sig-
nificant difference between the two sexes - 45,5%
(191/420) in women and 54,5% (229/420) in men,
NS (16). Ageing affects the frequency of AH and when
comparing the young age groups with the middle age
group, the frequency is 2.5 times higher and reaches a
4-fold higher frequency in the third age group - 13,6%
(57/420) in young age versus 35% (147/420) in mid-
dle age and 51,4% (216/420) in the third age (p<0.001
young versus each of the other two age groups). In
women, the differences are significant, increasing 4,5-
fold for middle age and 9-fold for the third age [6,8%
(13/191) for young women vs. 30,9% (59/191) for
middle age women and 62,3% (119/191) for third age
women], p<0.001 young women vs. middle and third
age women. In men, a more moderate fold increase in
the frequency of AH with advancing age is observed -
two-fold for middle age and 2.2-fold for the third age -
19,2% (44/229) for young men vs. 38.4% (88/229) for
middle age men and 42,4% (97/229) for third age men
(p<0,02 and p<0,01 young men vs. middle and third
age men, respectively).

The comparison between the two sexes in each
age group shows that in the young age there are sig-
nificantly more hypertensive men - 77,2% (44/57)
vs. 22,8% (13/57) hypertensive women, p<0,001.
In the middle age group, the dominance of hyper-
tensive men also persists 59,9% (88/147) vs. 40,1%
(59/147), p<0,02, while in the third age, hyperten-
sive women already insignificantly dominate 55,1%
(119/216) vs. 44,9% (97/216), NS.

It turns out that in the group of hypertensives
(n-420) 27,4% (115/420) have Diabetes and 23,6%
(99/420) - Prediabetes or in total 51% of hyperten-
sives also have impaired glucose tolerance and only
49% (206/420) of hypertensives are healthy individ-
uals, i.e. with normal glucose tolerance, NS. It can
be summarized that among people with Prediabetes,
only 37,5% (72/192) are normotensive, while 62,5%
(120/192) are with AH, p<0,001. While in the young
age group among people with Prediabetes there is
no significant difference between the groups with
and without AH, in the middle and third age groups
the frequency of AH is significantly higher - 62,7%
(42/67) versus 37,3% (25/67), p<0,037 for middle
age and respectively 72,2% (65/90) versus 27,8%
(25/90), p<0,001 for the third age. In Diabetes, the
ratios are similar and even more pronounced -

only 27,8% (25/155) are normotensive and 72,2%
(65/155) have AH, p<0,001. And in diabetics in the
young age group there is no significantly increased
frequency of AH - 42,9% (6/14) with AH vs. 57,1%
(8/14) without AH, NS. In middle-aged diabetics,
the frequency of AH becomes significantly higher
- 63,6% (35/55) vs. 36,4% (20/55), p<0,04. In the
third aged diabetics, this difference becomes even
greater - 86% (74/86) vs. 14% (12/86), p<0,001.

It can be summarized, that with advancing age
the frequency of AH increases in Diabetes, as well
as in Prediabetes. From 42,9% (6/14) in young age
it becomes 63,6% (35/55) in middle age and 86%
(74/86) in the third age in Diabetes and the same
dynamics is present in Prediabetes - from 37,1%
(13/35) in young age it becomes 62,7% (42/67) in
middle age and 72,2% (65/90) in the third age.

The role of the studied risk factors for Predia-
betes and Diabetes was further investigated, using
logistic regression analysis odds ratio (action of a sin-
gle factor) to assess the strength of their influence on
glucose tolerance (for all pairs of factors compared
~ p<0,001%).

Male vs. female OR 2.089 (95%Cl: 1,462-
2.984)*;

Middle age (45-59 years) vs. young age (20-44
years) OR 5,238 (95%Cl: 2,847-9,636)*;

Third age (60-79 years) vs. young age (20-44
years) OR 9,734 (95%Cl: 5,390-17,578)%;

Overweight vs. normal weight OR 2,833
(95%Cl: 1,614-4,973)*;

Obesity vs. normal weight OR 5,793 (95%Cl:
3,382-9,922)* .

Conclusion

Both disorders of glucose tolerance (Prediabe-
tes and Diabetes) have identical risk factors, but the
strength of each of them depends on the age and
gender of the individual.

* Advancing age has a much stronger effect on
the increase in Diabetes (four to sevenfold) com-
pared to Prediabetes (two to threefold).

* The ratios between Prediabetes and Diabetes
are different in the three age groups. While in the
young age group (20-44 years) Prediabetes is 2.5
times more common than Diabetes, in the middle
age group (45-59 years) the frequency of Diabetes
almost catches up with that of Prediabetes and final-
ly in the third age group (60-79 years) their frequen-
cy equalizes.

* In Prediabetes, women of all ages have a low-
er, but similar frequency to men (difference of 2%
to 5%) in the respective age category, while in Dia-
betes, women have a much lower frequency of the
disorder compared to men (12-fold in young age and
twice in middle and old age).
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* Age is an extremely powerful factor for glucose
intolerance, but in each of the two sexes this effect
is modified and is stronger in women. In them, the
changes with advancing age are sharper and more
distinct for Prediabetes resp. for Diabetes compared
to men. The age-related increase in both disorders of
glucose tolerance is more moderate in men.

The overweight/obesity factor (BMI >25 kg/m?)
has a very strong effect on the development of met-
abolic disorders in glucose tolerance and its strength
is identical for Prediabetes and Diabetes. In the pres-
ence of Diabetes or Prediabetes, overweight/obesity
is present in 80-90% of cases. With BMI >25 kg/m?
are 86% (296/344) of patients with Diabetes and
Prediabetes taken together and only 14% (48/344)
are with BMI <25 kg/m? (p <0,001).

In 51% (214/420) of hypertensives there was
impaired glucose tolerance (Prediabetes or Diabe-
tes) and only 49% (206/420) of hypertensives were
healthy individuals i.e. with normal glucose tolerance,

NS. In the group of patients with Diabetes the fre-
quency of AH was 74.2% (115/155), in those with
Prediabetes AH is 62.5% (120/192), and in healthy
individuals (without impaired glucose tolerance) -
31,4% (185/589), p<0,001 for both groups with glu-
cose intolerance vs. healthy.

Arterial Hypertension and Overweight/Obesity
are risk factors that are subject to modification. This
should be the concern of the health administration,
which should develop specific programs for the intro-
duction of healthy nutrition differentiated for all ages,
programs for increasing physical activity tailored to
the age category, educational programs for children,
adolescents and adults (in young and old age). But
first and foremost should be the role of the family, be-
cause it will lay the foundations of health education,
health habits and health culture in the next genera-
tion. The most important thing is the personal partici-
pation of the individual and his personal responsibility
for his health status now and in the future.

s
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Pesiome

bpemeHHOCMMa e nepuog Ha UMYHEH MOAEpaHC, Xxapakmepu3upaH ¢ npegumHo Th2 umyHeH omeo-
Bop. Mpe3 He2o maluuHama umyHHa cucmema mpabBa ga npueme yy>xgua 2eHemMuUYeH mamepuaa, HOCeH
om naoga. Caeg paxkgaHemo UMyHHUAM moaepaHc ce 3a2ybBa u umyHHuam omezoBop ce Bpbwa Kom
Th1 mun, koemo e cBbp3aHo ¢ peuuguBu, o6ocmpare uau HoBa uzaBa Ha aBmoumyHHu 3aboaaBaHun. 3a
OKOAO egHa 20guHa HopmaAHuam moaepaHc ce Bv3cmanoBaBa. MocaepogoBuam mupeougum (M1PT) e
HaU-yecmo cpewaHomo aBmoumyHHo mupeougHo 3aboaaBaHe 8 nbpBama 2o0guHa caeg paxkgaHemo. U3-
aBaba ce c npexogHa mupeomokcuko3ama u gudepeHuyuarHama guazHo3a BkatouBa Hal-Beue bazegoBa
6orecm (bb). PageparuuaBanemo Ha gBeme 3aboaaBaHua ce ocHoBaBa Ha XOpPMOHAAHU, UMYHOAO2UYHU,
exozpacku u KAUHUYHU npu3Hauu. CbuemaHuemo Ha gBeme 3a6oaaBaHua e pagko u npomuya ¢ Heobu-
YauHa XOPMOHAAHA guHamuKa.

INMpegcmaBame 30-20guwiHa nayueHmka, kKoamo omkalouBa mupeomokcuko3a nem meceua caeqg pax-
gaHe. Tupeomokcuko3zama om3ByyaBa 6bpP30 C NPEXOg KbM XUNOMUPEOUJU3bM, HO ce cbnbmcmBa om
HapacmBaHe Kakmo Ha aHmMu-mMmupeonepokcugazHume, maka u Ha aHmu-TCX-peuenmopHume aHmumeaa
(TSH-R-Ab). EQuH meceu, no-kbCHO ce pa3epblia xunepmupeouguibm ¢ nepcucmupaHe Ha TSH-R-Ab, kou-
mo 6aBHo cmuxBa cnoHmanHo 6 cregBawume wecm meceua. Mazume Ha NpexogHa MUPEOMOKCUKO3a
u Xunomupeougu3bm ca xapakmepHu 3a [NPT. NMozumuBrume TSH-R-Ab ca namozHomoHuuHu 3a bb. B
AUMepamypama uma onucaHu caydau Ha gecmpykmuBen mupeougum ¢ nocaregBawa bb, kamo Hau-Bepo-
amHo mexaHu3zmbm e cBbp3aH ¢ ekcno3uuua Ha aHmMuzeHu 868 pazama Ha gecmpykuyua u omkatouBaHe
Ha aBmoumyHeH xunepmupeougu3ibm NPpU NPegpPaznNoA0>KeHU AUUA.

B 3akarouerue, bb, npoBokupata om gecmpykmuBeH mupeougum, ocobero 8 nocaepogoBua nepuog
ca pegku. BHUMameAHUAM aHaAu3 Ha HaAUYHUME gaHHU U hogxogawu u3zcaegBaHua ca kaouoBu 3a npa-
Buanama guazHo3a. NoBegeHuemo 6u caegBano ga ce onpegeaa om meyxkecmma Ha bb.

KatoyoBu gymu: bazegoBa 6orecm, nocaepogo mupeougum, mupeomokcuko3a, aBmoumyHeH xunep-
mupeougu3bm
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BbvBegeHue

[MopBama 2oguHa caeg pakgaHemo e Kpumu-
yeH nepuog 3a u3aBa, obocmpaHe uau peuuguB Ha
aBmoumyHHu mupeougHu 3aboaaBaHua (AT3) - ba-
3egoBa 6oaecm (bb), mupeougum Ha Xawumomo
(TX) u nocaepogoB mupeougum (IPT). MNpuyuHume
3a aBmoumyHHa mupeougHa guccyHkuua 8 nocae-
pogoBua nepuog ca 6 umyHHama ,pekoHCMuUMy-
uua”, koamo nocaegBa puzuoro2uYHAMa UMYHHA
cynpecua no Bpeme Ha bpemenHHocmma (1). Ha-
cmbnBa npeBkatouBaHe Ha umyHHua omzoBop om
Te2 kom Th1 u cb3zgaBane Ha ycroBua 3a aBmoazpe-
cuBHa umyHHa peakuyua kKamo B6b3MOXKHU NPUYUHU
Ca XOpMOHaAHUME NPOMEHU, pazkomo HamaraBaHe
Ha aA0aHMuU2eHUMe Ha NA0JA, MUKPOXUMEPU3MA OM
6pemeHHocmma u BepoamHo gpyau (2).

IMocaepogoBuam mupeougum e Hal-yecmo
cpewaHama npoaBa Ha AT3 6 mo3u nepuog. Tod
npegcmabanaBa Heboae3zHeH gecmpykmuBeH mu-
peougum, gedpuHupaH kamo HoBonoaBuaa ce npe-
X0gHa mupeougHa gucgyHkuua 6 nopBama 2oguHa
CAEQ paXkgaHe Npu >KeHuU C eymupeougHa hyHKuUA
go momeHma. Yecmomama Ha 3aboaaBaHemo Ba-
pupa 8 wupoku e2paHuuu cnopeg u3zcaegBaHama
nonyaauua u uznoazBaHu kpumepuu - mexkgy 6,6%
u 11% cpeg HenogbpaHu >KeHu, a cpeg >XeHU CbC
3axapeH guabem mun 1 - kbm 20% (3). Cowume
aBmopu ycmanoBaBam cpegHa yecmoma Ha [PT
cpeg >KeHu ¢ npegxoxgaw, aBmoumyHeH mupeou-
gum oKOAO 43%, a npu me3u ¢ (pamuAHa aHamHe3a
3a AT3 - 22%. Vima ganHu 3a yBeauuaBaHe Ha vec-
momama B HAakou nonyaauyuu npe3 nocaegHume
20 2. (4). Makmopu, acouuupaHu ¢ no-Bucok puck
om [1PT ca HoBoomkpum uAu u3zBecmeH xunomu-
peougu3bm, No3umuBHU aHMUMUpPEOUgHU aHmMu-
meAa uAu exozpadcku 6eae3u 3a AT3 npe3 nobpBua
mpumecmbp Ha GpemeHHOCMMmMa, KakKmo U 3ana3ex
pyHKUUOHaAeH napeHxum (5, 6, 7, 8). 3aboraBaHe-
mo obuualiHo npomuua ¢ bugazeH Xog C HavaAHa
MUPEeomMOKCUK03a, gbAxkawa ce Ha ocBoboxgaBa-
He Ha MupPeougHU XOPMOHU OM pa3zkbcaHume o-
AUKYAU, nocregBaHa om xunomupeougHa aza C
nocmeneHHo Bb3cmanoBaBaHe Ha eymupeougHo
cbecmosnHue. KAuHUYHamMa kapmuHa mo>ke obadve ga
BkatouBa eguHcmBeHo npexogeH Xunomupeougu-
3bM UAU NpexogHa mupeomokcuko3a. Hal-uecmo
IMPT ocmaBa 6e3cumnmomeH U megukameHmMo3Ho
A€UYEHUE Ce HaAaza CamMo NPU KAUHUYHO 3Hauyumu
cumnmomu (9). B mupeomokcuuHama ¢asza He e
NOKa3aHO MUPEOCMamuyHO AedyeHue, HO CUuMN-
momume moz2am ga 6bgam KoHmMpoAupaHu c be-
ma-6aokepu. [pu xeHu ¢ aBeH xunomupeougu-
3bmce npucmbnBa Kbm 3amecmumeAHo AeveHue C
AeBomupokcuH, C NpeougHka Ha HY>Kgama om Nnpo-

gbakaBaHe Ha AedeHuemo caeg 6-12 meceua.
bazegoBama 6oarecm 6 nocmnapmanHua ne-
puoOg e 3HaYumeAHO NOo-pAgKa, Kamo CbOmMHowe-
Huemo cnpamo yecmomama Ha NPT 8 pazauuHu-
me nybaukyBaHu npoyuBaHua Bapupa 6 mHo20
wupoku 2paHuyu mexgy 1:6 u 1:119 (10). Hakou
no-paHHu npoyuBarua nokazBam, ye npu 45-75%
om >xeHume ¢ bb B8 penpogykmuBha Bb3pacm
3aboaaBaHemo ce uzaBaBa B nocmnapmaaHua ne-
puog (3). MNo-kbcHu uzcregBanua caeg 2005 2. He
nomBbprkgaBam me3u 3akAtoueHua u omxBbupaam
xunome3ama, ye bGpemeHHocmma e ocHoBeH pu-
ckoB cpakmop 3a bb (11). Bbnpeku moBa, Bpb3ka
mexxkgy bb u bpemeHHOCMuU npu »keHu mexgy 20- u
40-20guwHa Bb3pacm uma, HezaBucumo gaau 3ab60-
AaBanemo ce uzaBaBa 8 HenocpegcmBerua nocm-
napmaaeH nepuog uau no-kbcHo (10). Mpu Hakou
om nauueHmkume ¢ bb 8 nocmnapmaaHua nepuog
ce omkatouBa nbpBu enuzog Ha 3aboasBaHemo,
a npu gpyeu - peuuguB caeg nocmuzHama pemu-
cus. MNpu nayuernmkume ¢ uzBecmua bb no Bpeme
Ha bpemeHHocmma obukHoBeHO ce nocmuea KAU-
HUYHa pemucusa Ha 3aboaaBaHemo, ¢ HamaaaBaHe
U cnupaHe Ha mupeocmamuvHama mepanua 6 no-
CcAegHUA MpuMecmMbp Ha bpemeHHOCMMa Npu OKo-
A0 20-30% om nauueHmkume ¢ akmuBHa bb (12).
Nakagawa u cbmp. gemoHCmpupam, 4e NPOgbAXKU-
MEeAHOMO AeyeHuUe C HUCKU go3u mupeocmamuuu
no Bpeme Ha GpemeHHocmma HamaaaBa pucka om
obocmpaHe Ha xunepmupeougu3zma 6 nocmnap-
maaHua nepuog (13). Rodondi M u comp. cpaBHa-
Bam yecmomama Ha nocmueHama pemucusa Ha bb
caeg peuuguB 8 nocmnapmanHua nepuog u npu
makuBa 6e3 ckopowHo paxkgaHe (14). Te omkpu-
Bam, ye peuyuguBume 8 nocmnapmaaHua nepuog
ce oBragaBam c no-Hucka go3a mupeocmamuk u
pemucua ce gocmuza 6 79% om cAayyaume cpewy
camo 32% npu >keHume, Koumo He ca 8 nocmnap-
maaeH nepuog. [lpenopbkume Ha ATA 3a guazHo-
cmuka u noBegeHue npu mupeougHu 3aboaaBanun
no Bpeme Ha 6pemeHHocmma u B8 nocmnapmanHusa
nepuog om 2017 2. BkatouBam npocaegaBare Ha
mupeougHama (UHKUUA KaKmo Npu >KeHu C ak-
mu6Bra bb, maka u makuBa ¢ aHamHe3a 3a npeka-
paH npegxogeH enu3zog Ha 3aboaaBaHemo.
PazepaHuuaBanemo Ha bb u NPT uzuckBa BHu-
MameAHa OUEHKa Ha UMYHOAO2UYHUA Ccmamyc u
exoepadcku npeaaeg. Haauuuemo Ha nozumuBHu
aHmMumeAa cpewy peyenmopa Ha MUPEeoCMUMYAU-
pawua xopmoH (TSH-R-Ab) e BucokocneuyuduuHo
u BucokouyBcmBumearHo 3a bazegoBa Goaecm,
gokamo aHmu-mupeo2robyauHoBume aHmumenaa
(Anti-Tg) u aHmMu-mupeonepokcugazHume aHmu-
meaa (Anti-TPO) mo2am ga ce nozumuBupam u npu
gBeme cbcmoaHua. Exoepadpckomo uzcaegBaHe
noka3Ba guy3zHO HamareHUe Ha eEX02EHHOCMMA,
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Kakmo u cuAHo noBuweH KpbBomok Ha mupeoug-
HuA napeHxum npu bb, gokamo npu nauueHmxkume
¢ NPT ce ycmarnoBaBa HopmaAHa UAU HamaAeHa
Backyaapuzauua Ha xaezama. BaxHa ocobeHocm
3a pa3audaBaHe Ha gBeme cbcmoaHua e Bpememo
Ha uzaBa. B paHHua nocaepogoB nepuog (2-6 me-
ceua caeg paxkgaHemo), Ha 6a3ama Ha gecmpyk-
yuama Ha mupeougHume KAemku u Obp3omo
ocBoborkgaBaHe Ha mupeougHUmME XOPMOHU, ce
u3aBaBa mupeomokcuuyHama cpaza Ha [PT. Kau-
Hu4HUMe npoaBu Ha xunepmupeougu3ma npu bb
HacmbnBam no-kbCcHO, 0buyaliHO OKOAO U CAeg
wiecmu meceu, cAeg paxkgaHemo.

MpegcmaBaxe Ha cAyyas

AabopamopHu uzcregBaHua

[TauueHmkama e Ha 30 2oguHu. [lepuogbm
Ha HabalogeHue obxBawa meceuume aHyapu go
HoemBpu. Mpe3 aHyapu 2025 2., nem meceua caeq
HOpPMaAHO npomekAa BpemeHHOCM U paxkgaHe, ce
ycmaHoBaBa nomucHam mupeocmumyaupauw, Xop-
moH (TCX) ¢ noBuweHu nepudepHu xopmoHu (Due.
1). smepeHu ca nozumuBru Anti-TPO u HeaamuB-
HU Anti-Tg. ABe cegmuuu no-kbcHO uzcaregBaHuama
ca noBmopeHu u ce ycmaHoBaBa HopmaauzupaHe
Ha FT, u FT, u napacmBare Ha Anti-TPO Hag 20p-
HUA aHaAuMuYeH npaz Ha uznoa3BaHua memog u Ha
Anti-Tg aHmumena 6 pamkume Ha pecepeHmHuA
unmepBaa. ToeaBa ca ugmepeHu u cuaHo nozumub-
Hu TSH-R-Ab (Que. 2).

INMoroBuH mecey, NO-KbCHO XOPMOHAAHUME NO-
Kazameau cbomBemcmBam Ha u3zaBeH xunomupe-
ougu3zbm C HUCLK FT, u HopmaaeH FT,, a TSH-R-At
HapacmBam gonbAHUMEAHO. AeueHue He e npeg-
npuemo u cAaeg okoao mecey, TCX ce HopmaAu3u-
pa. Caeg owe eguH mecey, ce ycmaHoBaBa xunep-
mupeougHa KoHcmeaauua ¢ HegoroBum TCX u
noBuwen FT, u e npegaoXkeHO mupeocmamuyHo
AeveHue, Koemo nauvueHmkama omka3Ba. pe3
cregBawume nem meceua go m. okmomBpu 2025
2. ce HabatogaBa nocmeneHHO cnagaHe go Hopma-
Auzupate Ha FT, u FT, u napareaHo ¢ max - Hamaaa-
Bane Ha TSH-R-Ab (Que. 2).

Ucmopua u kaunuynu npoa6u

MNMavueHmkama cvobwaba 3a HemomuBupaHa
pegykuua Ha OKOAO 8 K2 meAecHa maca Ha (poHa
Ha 3acuAeH anemum, npoaBuau ce B meceuume c
uzaBeH xunepmupeougu3zbm. [1pe3 mo3u nepuog e
umasa maxukapgua ¢ 30-40 ygapa 8 muHyma Hag
obuvyalHume cmoldHocmu Ha nyacoBama uvecmo-
ma, nocmoaHHo uyyBcmBo Ha mpenepeHe u Hec-
mabuaHocm. OnaakBaHuama ca om3Byuasu npes3
nocaegHume meceuu.

INauueHmkama Hama ucmopusn 3a 3aboaaBane

Ha wumoBugHama >xae3a. Vima npegxogHa bpemen-
Hocm, npe3 koamo He e ycmaHoBaBaHo Hapywe-
HUe Ha mupeougHama gyHkuua. Mexxgy nvpbu u
Bmopu mpumecmbp Ha nocaegHama GpemeHHocm
e uzmepeH TCX 4.6 mlU/| ¢ epaHuuHu Anti-TPO u e
BkaloueHo AedeHue ¢ 25 mke AeBomMUPOKCUH, npe-
KpameHo 6 32 2.c. Hama aHamHeCmuUYHU UAU gOKY-
MEHMaAHU gaHHU 3a cbnbmemBawu 3a6o0Aa6aHus,
HUMO 3a NpuUem Ha gpyau MegukameHmu.

IMauueHmkama e ¢pamuaHO obGpemeHeHa ¢ ab-
moumyHHa mupeougHa 6oarecm - madka u cecmpa
ca c mupeougum Ha XaWumomo u Xxunomupeougu-
3bM U hpuemam 3ameCmumeAHO AeYeHUe.

Mpu nbpBua npeaaeg npe3 m. peBpyapu 2025 2.
HAMA KAUHUYHU GeAe3u Ha mupeougHa gucyHKuUA.
Exoepadgpckuam npeaaeg nokazBa HopmaaHu pazme-
pu Ha gBama gara, npomeHeHa PopmMa, HEXOMOREH-
Ha, I cm. xunoexozeHHa cmpykmypa u yBeauver
kpbBomok. Mpu Bmopua npeaaeg npe3 M. HoemBpu
2025 2. ce HabalogaBa guckpemHa Xunoexo2eHHOCm
Ha NapeHxuma U HopmaAu3upaHe Ha kpbBomoka.

ObcvikgaHe

Cayuaam, koimo npegcmaBame, e uHmepeceH
nopagu HexapakmepHOmo HayaAo Ha 3aboanBa-
Hemo u nopagu B8b3mMoXKHOCMMa ga ce npocAegu
ecmecmBeHuam my xog. 3aboaaBaHemo BugHo 3a-
nouBa c mupeomokcuvHa gpaza u nogumuBHu anti-
TPO aHmumenaa, nocaegBaHa om xunomupeougHa,
Koemo e xapakmepHo 3a gecmpykmuBHume aB-
MOUMYHHU mupeougumu, kakbBmo e nocaepogo-
Buam. NMozumuBuparemo Ha TSH-R-Ab u nocaegBa-
wuam xunepmupeougu3bm ca XxapakmepHu 3a bb.
T.e. HabatogaBa ce ,gBouHcmBerocm” 8 npomuua-
Hemo Ha 3aboaaBaHemo.

IMocaepogoBuam mupeougum e Hal-4ecmomo
pazcmpoicmBo 668 dyHkuuama Ha wumoBugHa-
ma >Ae3a 6 nepuoga caeg parkgaHemo. AugpepeH-
yuaaHama guazHo3a 3agbaxkaBa Ha nbpBo macmo
ga ce uzkatouam peuuguB uau Hauaro Ha bb, mua
Kamo npoz2Ho3ama u noBegeHuemo npu me3u gBe
cbCcmoaHua ca pa3zAaudHu (9). 3a pazepaHuuaBaHe
Ha gBeme 3a6oAaBaHua mozam ga nocaykam Bpe-
memo Ha u3aBa, aHmumeAHUAM NPOCOUA, CbOMHO-
weHuemo Ha FT, u FT,, exozpadpckume npomeHu
8 wumoBugHama »xAe3a u ecmecmBeHuam Xxog
Ha 3aboaaBaHemo. MHozo Bucoka uyBcmBumen-
HOCM U cheuuuyHOoCmM 3a pa3epaHuyaBaHe Ha
bb omgecmpykmuBeH mupeougum npegaaza
paguou3zomonHomo u3caegBare ¢ 99mTc-nepmex-
Hemam uAu paguoakmuBeH (log, mbl Kamo nNo2Ab-
waHemo Ha paguogapmaueBmuka npu bb e noBu-
WweHo, a Npu nocaepogoB mupeougum e HamareHo
go auncBawo (15). To3u memog obave He moXKe ga
ce uznoa3Ba 6v6 Bcuuku cayyau, mul Kamo e npo-
muBonokazaH npu KbpmeHe.
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m M3mepenu HuBa Ha TSH , FT,, FT, 8 xoga Ha npocaegaBanemo.
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Pecbepenmnu 2panuyu: TSH - 0.35-4.94 mlU/I; FT, - 2.4-6.0 pmol/I; FT, - 9.0-19.05 pmol/I.
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Pecbepenmnu 2panuyu: TSH-R-Ab - 0-3.1 1U/I; FT, - 2.4-6.0 pmol/l; FT, - 9.0-19.05 pmol/I.
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Cvomnuowenue FT,/FT, (6 pmol/l) u HuBa Ha TSH-R-Ab.
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TSH-R-Ab ca npegcmaBeru Ha AaBama opguHamHa oc, a cbomHoweHuemo FT3/FT4 - Ha gacHama.

Pecpepermnu epaHuuu: TSH-R-Ab - 0-3.1 1U/I.

3aboaaBaHemo npu Hawama nayueHmka e yc-
maHoBeHo mexxgy vemBbpmu u nemu mecey, om
paxkgaHemo. BepoamHocmma 3a NPT HamaaaBa ¢
Bpememo caeg mpemua mecey, om paxkgaHemo, HO
u3aBa e Bb3morkHa go Kpaa Ha nbpBama 20guHa.
MopBa uzaBa Ha 6azegoBa Goaecm caeqg paxkgaHe
no-yecmo HacmbnBa caeg wecmua mecey, nopagu
Bpememo, Heob6xogumo 3a akmuBupaHe Ha UMYHeH
omezoBop, Bogewo go nocmeneHHO nokauyBaHe Ha
cekpeuuama Ha TSH-R-Ab, a ommam u cmumyaauu-
ama Ha xopmoHonpogykuuama 8 wumoBugHama
ae3a (16). MNMpunokpuBaHemo mexkgy me3u cpo-
koBe obaue e 3HauumeAHo, maka ve Bpememo Ha
noaBa Ha MUPeEOMOKCUKO3a He MOXe ga CAYXKU
CaMoCmMOAMEAHO Kamo guazHocmuveH Kpumepud.

CvomHoweHuemo mexgy FT, u FT, ce npeno-
pbuBa om mHoz20 aBmopu u ce uznoa3Ba 6 kKaAuHUY-
Hama npakmuka 3a pazepaHudaBaHe Ha gecmpyk-
muBHa mMupeomoKcuko3a om xunepmupeougu3bm
(17). Mpu usmepBane na HuBama wa FT, u FT, 6
pmol/l e2paHuuHomo cvomuowenue e 0.3. Cbom-
HoweHuemo Ha FT,/FT, npu Hawama nauuenmka 6
Hauyaromo u B xoga Ha 3aboaaBaHemo moxke goce
Bugu Ha Queypa 3. Tpu Hewa npaBam Bneuamae-

Hue. MbpBomo e crabo noBuweHomo cbomHo-
weHue npu omkpuBaHe Ha MupeomoKcuyHama
KOHCmeaAauus, koemo He no3BoanBa kamez2opuyHo
ga ce u3zkaouu bb u ce nogkpena om 3HauuMeAHO
yBeauueHun kpvBomok Ha wumoBugHama >ae3a.
Bmopomo e cxogHomo cbomHoweHue no Bpeme
Ha OpemeHHocmma, koemo BeposmHo e pe3ya-
mam om UKOHOMUAMA Ha MupeougHuMme XOPMO-
HU, @ He Ha NAMOAO2UYHA XOPMOHaAHa NpogyKuus.
Tpemomo e HapacmBaHemo Ha CbomMHoOWeHUEMO
npe3 pazama Ha Xunomupeougu3bm Npe3 M. mapm
- Hat-8epoamHo npogykm Ha akmuBupaHe Ha ge-
doguHaza 2. BbB pazama Ha xunepmupeougu3ibm
cvbomHoweHuemo e gBykpamHo no-Bucoko u cbe
cmuxBarHe Ha akmuBHocmma Ha 3aboaaBaHemo
chaga go HopmaAHu HuBa.

TSH-R-Ab ca namo2HoMOHUYHU 3a pa3epaHuya-
BaHemo Ha aBmoumyHHUA Xunepmupeougu3bm Ha
b6 om gpyeu BugoBe mupeomokcuko3a. V3caeg-
Bare Ha TSH-R-Ab Gewe npenopbuaHo npu Hawa-
ma nauueHmka npu nbpBomo ycmarHoBaBaHe Ha
mupeomokcuyHa KoHcmeaauua. MepBomo uzmep-
BaHe Gewe HanpaBeHo gBe cegmuuyu NO-KbLCHO, Ha
(poHa Ha HOpMaAHU nepugepHU XOPMOHU U NO
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ma3u npuduHa Gewe NpenopbLYAHO NO-HAMAMBbWHO
HabAlogeHue, Bbnpeku Kamez2opuuyHO NAMOAO2UY-
Homo HuBo Ha aHmumeaama. OcBen npu bb, TSH-R-
Ab moz2am ga ce HabarogaBam npu maAbk npoueHm
om nayueHmMume C Mupeougum Ha Xawumomo,
Had-yecmo makuBa ¢ ampodguueH BapuaHm Ha 3a-
6oraBaHemo. 3a pazauka om cayydaume ¢ bb, npu
KOAMO goMUHUpPAMm peuenmop-CMUMyAUpawu  aH-
mumeaa, Npu ampoguYHUA Mupeougum npeobaa-
gaBam aHmumeaama, uHxubupawu cBvp3zBaHemo
Ha TCX u akmuBupaHemo Ha peuenmopa. Obuyau-
HO u3noA3BaHuMe KOMEPCUAAHU paguOUMYHOAO2UY-
HU Mmemogu 3a usmepBare Ha TSH-R-Ab He mo2am ga
pazepaHudam pazAudHume munoBe aHmumena.

Om Queypa 3 moxe ga ce Bugu naparesHu-
am xog Ha HuBomo na TSH-R-Ab u FT,/FT,, m.e.
aHmumeAama npu Hawama nayueHmka cbomBem-
cmBam Ha XOpMOHaAHUA XUNEPMUPEOUGU3IbM, HO
nukoBeme Ha kpuBume ce pazmunHaBam. MNMukbm
Ha FT,/FT, u na FT, cregBa nuka Ha TSH-R-Ab c
6AU30 MpU Meceua Kamo KopeAauuama mexxgy
gBeme npomerauBu e 3Hauvuma (paHkoB aHaAu3z Ha
Wilcoxon, p=0.005). Nogo6Ha 3aBucumocm ce onuc-
Ba u om gpyau aBmopu 6 no-zonemu npoyuBaHua
(18). He BuHazu uzmepeHomo HUBo Ha aHmumena-
ma KopeAupa € mexkecmma Ha Xunepmupeougu3ma,
MbU Kamo cmumyaauuama Ha XOPMOHONPOGYKUU-
ama BepoamHo 3aBucu om aHmumeaAama, cekpe-
mupaHu oM uHMpamupeougHume AUMOUUMU U
uupkyaupawume HuBa He omzoBapam Ha AoKaa-
Hama aHmumeaAHa npogykuua (19). TpabBa ga ce
uma npegBug, ye npu eguH u cbwu uHguBug 660
Bpememo HacmbnBam Kkakmo KoAudecmBeHu,
maka u kavecmBeHu npomeHu B cekpemupaHume
aHmumeaa u moBa e pakmop 3a ,npeBkatouBare”-
Ha doyHkuyuama npu bb ¢ Bb3moxkeH npexog Kbm
XUNOMUPEOUGUIbM.

Exoepadpckomo uzcaegBane 3aema Bce no-uen-
mpaAHo macmo B8 guazHocmukama Ha gudyszHume
3aboanaBaHua Ha wumoBugHama >kAe3a npe3 no-
cAegHUME 20guHU. AOKamo exo2eHHOCmmMmMa ModXKe
ga Obge HamaAeHa U cmpykKmypama HeXoMO2eH-
Ha u npu gBeme 3aboaaBarus, 3a MPT 6 mupeo-
moKcuYHa (paza e no-xapakmepeH HamareHuam
kpbBomok, a npu bb kpvBomokbm munuyHo e
3HauumeaHo yBeauueH. ToBa no3zBoaaba kauecm-
BeHama oueHka u KoaudecmBeHomo u3zmepBaHe
Ha HAKOU Nnoka3ameau Ha KpbBomoka (nukoBa cuc-
MoAHa ckopocm 6 mupeougHume apmepuu) ga ce
BrkatouBa B komnaekca om Kpumepuu 3a pa3epaHu-
yaBaHe Ha gecmpykmuBHa mupeomokcuko3a om
aBmoumyHeH xunepmupeougu3zbm (20). Exoepad-
cKuAam npezaeg Npu Hawama nauueHmka 6 Havano-
mo Ha 3aboaaBaHemo noka3a 3Havyumo noBuwer
kpbBomok, kolmo cnagHa go HopmaaeH no Bpeme
Ha KOHMpoAHUA npe2aeg geBem meceua NO-KbCHO.

Aokoakomo Hu e u3zBecmHo, guHamuka 8 xop-
MOHaAHUmMe HuBa, nogobHa Ha onucaHama B Ha-
wus caydal, ¢ nocaegBawa cnoHmaHHa pemucun
Ha Xxunepmupeougu3ma, e gokragB8aHa go momeH-
ma om maako korekmuBu (21). Nagai Y u comp.
uHmepnpemupam caydaa kamo 6e360Ak08 mu-
peougum, KoUmo e omkatoyuAa bb. Pesyamamume
om pempocnekmuBHo npoyuBaHe Ha 2oAaama 2py-
na nayueHmu ¢ 6e360Ak08 mupeougum nokazBam
yecmoma Ha HoBoomkpuma uau peuuguBHa bb
cAeg mupeouguma  OKoAO 2% (22). MiumepBaabm
MEXgy enu3oga Ha mupeougum u nocmaBaHe Ha
guazHo3ama bb e mHo20 wupok u Bcuvku uzcaeg-
BaHu Auua ca 6uau ¢ HeezamuBru TSH-R-Ab u Hucka
Kanmauua Ha paguouog. NosumuBHu TSH-R-Ab ca
onucaHu u B xoga Ha nogocmbp mMupeougum C
nocaegBawo pazBumue Ha bb (23, 24). Momotani
N u comp. npocaegaBam 2pyna KeHu ¢ MUPEOMOK-
cuko3a 8 nocarepogoBua nepuog u omkpuBam npu
yacm om max Hucka paguologkanmauua npu om-
puBatre Ha 3a6oaaBaHemo u HapacmBatxe 6 xoga Ha
npocaegaBaremo (25). MexaHu3zmume 3ag acouua-
yuama Ha gecmpykmuBeH mupeougum - NOCAepo-
goB uau gpye mun - ¢ bb mo2am ga ca pazAudHu.
Ha nvpBo macmo gecmpykuuama Bogu go u3zauB
Ha mupeougHU aHmMuzeHu, koumo 6uBam paznos-
HaBaHu om umyHHama cucmema u UHgyuupam om-
206op. AkmuBupaHemo Ha umyHHama cucmema 6
nocaepogoBua nepuog Moske ga yreCHU mo3u npo-
uec npu npegpaznoaoxeru uHguBugu. Ha Bmopo
MACMO, HE MOXE ga Ce U3KAYU egHoBpemeHHO
omkatouBaHe Ha gBe omHocumeaHo He3zaBucumu
aBmoumyHHu 3aboaaBaHua nopagu pazHoobpazue-
mo om akmuBupaHu T-aumdouumHu KaacoBe.

HeaekyBanama bb e cBbp3aHa ¢ peguua yc-
AOXKHEHUA Kamo CbpgedyHa HegocmambyHOCM U
pUMbBMHU HapyweHus, HapyweHua 6 xemonoe3a-
ma, me>kko HapywaBaHe Ha kauecmBomo Ha >u-
Bom. No ma3u npuduHa cmaHgapmHama KAUHUYHA
npakmuka u Aekapcka emuka uzuckBam 3aboaa-
BaHemo ga O6bge AekyBaro. Npu npubauzumeaHo
noaroBuHama (30-70%) om nauueHmume ¢ nbpBu
enu3og Ha 3aboaaBaHemo moxke ga Hacmbnu pe-
mucua B8 xoga Ha mupeocmamuyHO AeveHue (26).
AbA20CpovYHama npoeHo3a Ha nauyueHmume, npu
KOUMO e nocmuz2Hama pemucus, e gobpa, ¢ Bepo-
AMHOCM 3a XUNOMUPEOUgU3bM NPU Yacm om max.
EcmecmBeHuam xog Ha bb He e u3caegBaH npoc-
mpaHHo, BkatouumeaHo 6 nocmnapmaaHua nepu-
0g. Had-vuecmo gokaagBaHume cayyau onucBam
yCcAoXKHeHuUa om 3aboaaBaHemo, HO uma u eguHuY-
HU CbOOWEeHUA 3a CNOHMAaHHA pPemucua UAu npe-
xog B8 xunomupeouguzbm (27, 28). Omkazbm om
AevyeHue Ha Hawama nauyueHmka gaBa Bb3moxk-
HOoCm ga ce npocaegu ecmecmBeHuam xog Ha 3a-
6oraBaHemo. Mo Bpememo Ha Bmopua npeaaeg
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MA e KAUHUYHO U XOPMOHAAHO eymupeougHa u C
npozpecuBHO chagawu aHmumeAa 3a pazAuka om
gpyau cAaydau, B Koumo pemucusma ce gbAXKU Ha
HapacmBaHe Ha uHxubupawume aHmumeaa (29). Ao-
6pu npozHocmuuHu Heae3u 3a pemucun B Hawua cAy-
yal ca Auncama Ha Cmpyma, ymepeHusm xunepmu-
peougu3bm Cbe crabo HapacmBare Ha FT,, chakmbm,
ye nauueHmMkKama He nywu u 6vP30MO chagaHe Ha
aHmumeAama. 3HaueHUemo Ha me3u dpakmopu oba-
ye ce omHaca 3a BepoamHocmma 3a nocmuzaHe Ha
pemucus C mupeocmamuyHo AeueHue. bu caegBaro
npocaegaBaHemo ga nNpogbAXKu, Mbl Kamo No-Ha-
mambuwHUAM X0g Ha 3a6oAaBaHemo moxe ga bbge
pa3zHoobpa3zeH u He moxke ga ce npegBugu.

3akaloyeHue

INpegcmaBame pagbk cayvald Ha nbpBu enu-
309 Ha bb, 3anouHaa 6 nocaepogoBua nepuog. 3a-

Wi

v CB060gHO gocmbneH calim, npegaazauy, uguepnameAsHa
uHpopmayua 6v6 Bcuuku obAacCmu Ha KAUHUYHAMAa
0A02UA, npegocmaBeHa om ekun 6ogeuyu

€HJOKPUH

DOHU

o0

6oraBaHemo ce npeguecmBa om npexogHa mupeo-
MOKCUKO3a U XUnomupeougu3bm, nopagu Koemo-
gonyckame, ye Hal-BepoamHo ce omHaca 3a Cbye-
maHue Ha '1PT u bb, kamo He mo>e ga ce u3zKkAluU
npuduHHo-cAegcmBeHa Bpb3zka Mmexgy gBeme
3aboanBaHua. TakuBa cbuemaHua He ca vyecmu u
npegcmabaaBam guepeHyuarHO-guazHOCMuUYHa
mpygHOCM nopagu Haauduemo egHoBpemeHHO Ha
Oere3u Ha gBe 3aboaaBaHua - no3umuBHuU aHmMu-
meaa u noBuweH kpbBomok Ha wumoBugHama
KAe3a, xapakmepHu 3a bb, u ¢pa3zoBo npomuuate,
xapakmepHo 3a NPT. Aobpomo no3HaBaHe Ha 3a-
6oaaBaHuama, uznoazBaHemo Ha Bcuuku HaAuvHU
guazHocmuvHu cpegcmBa u npocaegaBatemo 60
Bpememo buxa nomozHaau 3a B3umaHe Ha npaBua-
HO mepaneBmuyHo peweHue. brazonpuamHuam
x0g Ha 3aboaaBaremo 8 mo3u cayual e no-ckopo
u3kAatloueHue, omkoakomo npaBuno u bb caegBa ga
6bge ArekyBaHa.

JeH eslie
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Abstract

Pregnancy is a period of immune tolerance, characterized by a predominantly Th2 immune response.
During this time, the maternal immune system must accept the foreign genetic material carried by the fetus.
After childbirth, immune tolerance is lost, and the immune response returns to a Th1 type, which is associated
with relapses, exacerbations, or new onset of autoimmune diseases. Normal immune tolerance is restored
after about one year. Postpartum thyroiditis (PPT) is the most common autoimmune thyroid disease in the
first year after delivery. It manifests as transient thyrotoxicosis, and the differential diagnosis primarily includes
Graves' disease (GD). Differentiation between the two conditions is based on hormonal, immunological,
ultrasound, and clinical signs. The combination of both diseases is rare and proceeds with unusual hormonal
dynamics.

We present a 30-year-old female patient who developed thyrotoxicosis five months postpartum. The
thyrotoxicosis resolved quickly, progressing to hypothyroidism, but was accompanied by an increase in both
anti-thyroid peroxidase and anti-TSH-receptor antibodies (TSH-R-Ab). One month later, hyperthyroidism de-
veloped with persistent TSH-R-Ab, which slowly subsided spontaneously over the next six months. Phases of
transient thyrotoxicosis and hypothyroidism are characteristic of PPT. Positive TSH-R-Ab are pathognomonic
for GD. The literature describes cases of destructive thyroiditis followed by GD, most likely due to a mecha-
nism involving antigen exposure during the destructive phase and the triggering of autoimmune hyperthyroid-
ism in predisposed individuals.

In conclusion, GD provoked by destructive thyroiditis, especially in the postpartum period, is rare. Care-
ful analysis of available data and appropriate investigations are crucial for accurate diagnosis. Management
should be determined by the severity of GD.

Key word: Graves' disease, postpartum thyroiditis, thyrotoxicosis, autoimmune hyperthyroidism
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Introduction

The first year after childbirth is a critical peri-
od for the onset, exacerbation, or relapse of auto-
immune thyroid diseases (ATDs) - Graves' disease
(GD), Hashimoto's thyroiditis (HT), and postpartum
thyroiditis (PPT). The causes of autoimmune thyroid
dysfunction in the postpartum period lie in immune
Jreconstitution” following physiological immune
suppression during pregnancy (1). There is a switch
in the immune response from Th2 to Th1, creating
conditions for an autoaggressive immune reaction,
with the possible causes being the hormonal chang-
es, the sharp decrease in fetal alloantigens, microchi-
merism from pregnancy, and possibly others (2).

Postpartum thyroiditis is the most common
manifestation of ATD during this period. It is a pain-
less destructive thyroiditis, defined as new-onset
transient thyroid dysfunction within the first year af-
ter childbirth in women with euthyroid function prior
to that. The incidence of the disease varies widely
depending on the studied population and criteria
used - between 6.6% and 11% among unselect-
ed women, and around 20% among women with
type 1 diabetes mellitus (3). The average incidence
of PPT among women with previous autoimmune
thyroiditis is about 43%, and in those with a family
history of ATD - 22%. There are data suggesting an
increasing incidence in some populations over the
last 20 years (4). Factors associated with a higher risk
of PPT include new-onset or known hypothyroidism,
positive antithyroid antibodies, or ultrasound signs of
ATD in the first trimester of pregnancy, as well as
preserved functional parenchyma (5, 6, 7, 8). The dis-
ease usually follows a biphasic course with initial thy-
rotoxicosis due to the release of thyroid hormones
from the ruptured follicles, followed by a hypothy-
roid phase with gradual restoration of euthyroidism.
The clinical presentation might include only transient
hypothyroidism or transient thyrotoxicosis. Most of-
ten, PPT remains asymptomatic, and medication is
only necessary for clinically significant symptoms (9).
Antithyroid treatment is not indicated in the thyro-
toxic phase, but symptoms can be controlled with
beta-blockers. In women with overt hypothyroidism,
levothyroxine replacement therapy is initiated, with
reassessment of the need for continued treatment
after 6-12 months.

GD in the postpartum period is significantly rar-
er, with the ratio to PPT incidence in various pub-
lished studies varying widely between 1:6 and 1:119
(10). Some earlier studies showed that in 45-75% of
women with GD of reproductive age, the disease
manifested in the postpartum period (3). Later stud-
ies after 2005 do not confirm these conclusions and

reject the hypothesis that pregnancy is a major risk
factor for GD (11). Nevertheless, there is a link be-
tween GD and pregnancy in women aged 20-40,
regardless of whether the disease manifests in the
immediate postpartum period or later (10). In some
GD patients in the postpartum period, a first episode
of the disease is triggered, while in others - a relapse
after achieving remission. In patients with known GD
during pregnancy, clinical remission of the disease is
usually achieved, with a reduction and cessation of
antithyroid therapy in the last trimester of pregnancy
in about 20-30% of patients with active GD (12). Na-
kagawa et al. demonstrated that prolonged low-dose
antithyroid treatment during pregnancy reduced the
risk of hyperthyroidism exacerbation in the postpar-
tum period (13). Rodondi M et al. compared the rate
of GD remission after relapse in the postpartum pe-
riod versus those without recent delivery (14). They
found that postpartum relapses were managed with
lower dose antithyroid medication and remission
was achieved in 79% of cases versus only 32% in
women not in the postpartum period. The 2017 ATA
guidelines for diagnosis and management of thyroid
diseases during pregnancy and in the postpartum pe-
riod include monitoring thyroid function in women
with active GD and in those with a history of a previ-
ous episode of the disease.

Distinguishing between GD and PPT requires
the careful assessment of the immunological status
and ultrasound examination. The presence of pos-
itive thyrotropin-receptor antibodies (TSH-R-Ab) is
highly specific and sensitive for GD, while anti-thyro-
globulin antibodies (Anti-Tg) and anti-thyroid perox-
idase antibodies (Anti-TPO) can be positive in both
conditions. A diffuse hypoechogenicity and signifi-
cantly increased blood flow in the thyroid parenchy-
ma are typical ultrasound features of GD. A normal
or reduced vascularity is found in patients with post-
partum thyroiditis. The time of onset might be an ad-
ditional feature for differentiating the two conditions
with the thyrotoxic phase of postpartum thyroiditis
manifesting usually earlier than the hyperthyroidism
in GD, which rarely occurs before the fourth to sixth
month after delivery.

Case Presentation

Laboratory findings

The patient is 30 years old. The observation peri-
od covers the months from January to November. In
January 2025, five months after a normally progress-
ing pregnancy and delivery, suppressed thyroid-stim-
ulating hormone (TSH) with elevated peripheral
hormones was found (Fig. 1). Positive Anti-TPO and
negative Anti-Tg were measured. Two weeks later,
the tests were repeated, and FT, and FT, had
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Levels of TSH, FT,, FT, during follow-up.
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FT,/FT, ratio (in pmol/l) and TSH-R-Ab levels.
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TSH-R-Ab is shown on the left ordinate axis, and the FT,/FT, ratio is shown on the right.

Reference ranges: TSH-R-Ab - 0-3.1 1U/I.

returned to normal, Anti-TPO increased above the
upper analytical threshold of the method used, and
anti-thyroglobulin antibodies were within the refer-
ence range. Highly positive TSH-receptor antibodies
(TSH-R-Ab) were then also measured (Fig. 2).

Half a month later, hormonal parameters cor-
responded to overt hypothyroidism with low FT,,
normal FT, and high TSH. TSH-R-Ab had increased
further. No treatment was initiated, and after about a
month, TSH was in the reference range. After anoth-
er month, hyperthyroidism was diagnosed with un-
detectable TSH and elevated FT,. Antithyroid treat-
ment was offered, which the patient declined. Over
the next five months until October 2025, a gradual
decrease of FT, and FT, to the normal was observed,
and TSH-R-Ab decreased parallelly (Fig. 2).

Clinical Presentation

The patient reported an unmotivated weight loss
of about 8 kg, along with increased appetite, during
the months with overt hyperthyroidism. During this
period, she experienced tachycardia with 30-40
beats per minute above her usual heart rate, a con-

stant feeling of tremor and instability. The symptoms
subsided and fully disappeared in the recent months.

The patient had no history of thyroid disease.
She had a previous pregnancy during which no
thyroid dysfunction was found and regular thyroid
function tests were performed. Between the first and
second trimesters of her last pregnancy, TSH was
measured at 4,6 mlU/l with borderline Anti-TPO,
and treatment with 25 mcg levothyroxine was initi-
ated, discontinued at 32 weeks of gestation. There is
no history or documentary data for co-morbidities or
intake of other medications. The patient has a family
history of autoimmune thyroid disease - her mother
and sister have Hashimoto's thyroiditis and hypothy-
roidism and are on replacement therapy.

At the first examination in February 2025, there
were no clinical signs of thyroid dysfunction. Ultra-
sound thyroid examination showed normal sizes of
both lobes, altered shape, heterogeneous, grade |
hypoechoic structure, and increased blood flow. At
the second examination in November, discrete hy-
poechogenicity of the parenchyma and a normal
blood flow were observed.
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Discussion

The case we present is interesting due to the
atypical onset of the disease and the opportunity
to observe its natural course. The disease evidently
started with a thyrotoxic phase and positive anti-TPO
antibodies, followed by a hypothyroid phase, which
is characteristic of destructive autoimmune thyroid-
itis, such as postpartum thyroiditis. The positive TSH-
R-Ab and subsequent hyperthyroidism are character-
istic of GD. That is, a ,duality” in the course of the
disease was observed.

PPT is the most common thyroid dysfunction
in the year after delivery. The differential diagnosis
primarily requires ruling out relapse or onset of GD,
as the prognosis and management of these two con-
ditions differ (9). The time of onset, antibody profile,
FT, to FT, ratio, ultrasound changes in the thyroid
gland, and the natural course of the disease can help
differentiate the two conditions. 99mTc-pertechn-
etate or radioactive iodine uptake offers very high
sensitivity and specificity for differentiating GD from
destructive thyroiditis, as the uptake in Graves' dis-
ease is increased, while in postpartum thyroiditis it
is reduced or absent (15). However, this method
cannot be used in all cases, as it is contraindicated
during breastfeeding.

The disease in our patient was diagnosed be-
tween the fourth and fifth months postpartum. The
likelihood of PPT decreases with time after the third
month postpartum, but manifestation is possible un-
til the end of the first year. A first presentation of
Graves' disease after delivery more often occurs after
the sixth month due to the time required for immune
response activation, leading to a gradual increase in
TSH-R-Ab secretion, and subsequently stimulation
of thyroid hormone production (16). However, the
overlap between these timelines is significant, so the
time of thyrotoxicosis onset cannot serve as an inde-
pendent diagnostic criterion.

The ratio between FT, and FT, is recommended
by many authors and is used in the clinical practice
to differentiate destructive thyrotoxicosis from hy-
perthyroidism (17). When measuring FT, and FT, lev-
els in pmol/l, the cut-off ratio is 0.3. The FT,/FT, ratio
in our patient at the beginning and during the course
of the disease can be seen in Figure 3. Three things
are noteworthy. The first is the slightly elevated ra-
tio upon discovery of the thyrotoxicosis, which does
not let us rule out GD and is supported by the sig-
nificantly increased blood flow of the thyroid gland.
The second is the comparable ratio during pregnan-
cy, whichis probably a result of the thyroid hormone
economy, not of a pathological hormonal produc-
tion. The third is the increase in the ratio during the

hypothyroid phase in March - most likely a prod-
uct of a deiodinase 2 induction. In the hyperthyroid
phase, the ratio is twice as high and decreases to
normal with the subsiding of the disease activity.

TSH-R-Ab are pathognomonic for differentiating
the autoimmune hyperthyroidism of GD from other
types of thyrotoxicosis. TSH-R-Ab testing was recom-
mended for our patient at the first detection of a thy-
rotoxicosis. The first measurement was performed
two weeks later, against a background of normal pe-
ripheral hormones, and for this reason, further moni-
toring was recommended, despite the unequivocally
pathological level of the TSH-receptor antibodies.
Besides GD, positive TSH-R-Ab can be observed in
a small percentage of patients with Hashimoto's thy-
roiditis, most often those with an atrophic variant of
the disease. Unlike GD hyperthyroidism, where re-
ceptor-stimulating antibodies dominate, in atrophic
thyroiditis, antibodies inhibiting TSH binding and
receptor activation prevail. Commonly used com-
mercial radioimmunological methods for measuring
TSH-R-Ab cannot distinguish between the different
types of antibodies.

The parallel course of TSH-R-Ab levels and FT,/
FT, can be seen in Figure 3, i.e., the antibodies in our
patient corresponded to the hormonal hyperthyroid-
ism, but the peaks of the two curves did not overlap.
The peak of FT,/FT, and FT, followed the TSH-R-Ab
peak with a lag of almost three months. The correla-
tion between the two variables was significant (Wil-
coxon rank analysis, p=0.005). A similar dependence
is described by other authors in larger studies (18).
The level of antibodies does not always correlate
with the severity of the hyperthyroidism, as hormone
production stimulation likely depends on antibodies
secreted by intrathyroidal lymphocytes, and circulat-
ing levels do not reflect local antibody production
(19). It should be noted that in the same individual
over time, both quantitative and qualitative changes
occur in secreted antibodies, and this is a factor for
,switching” the thyroid function in GD with a possi-
ble transition to hypothyroidism.

Ultrasound examination has gained an increas-
ingly central role in the diagnosis of diffuse thyroid
diseases in recent years. While echogenicity may be
reduced and the structure heterogeneous in both dis-
eases, reduced blood flow is more characteristic of
PPT in the thyrotoxic phase, while in GD, blood flow
is typically significantly increased. This allows quali-
tative assessment and quantitative measurement of
some blood flow parameters (peak systolic velocity
in thyroid arteries) to be included in the complex of
criteria for differentiating destructive thyrotoxicosis
from autoimmune hyperthyroidism (20). The ultra-
sound examination in our patient at the onset of the
disease showed significantly increased blood flow,
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which is a characteristic feature of GD. Increased
blood flow is found however in Hashimoto’s thyroid-
itis as well, but it is typically decreased in the thyro-
toxic phase of PPT. The blood flow had decreased
to normal during the follow-up examination nine
months later which was another sign of recovery.
To our knowledge, hormonal dynamics like those
described in our case, with subsequent spontaneous
remission of hyperthyroidism, have been reported
by few teams so far (21). Nagai Y et al. interpreted
the case they reported as a painless thyroiditis that
triggered GD. The results from a retrospective study
of a large group of patients with painless thyroid-
itis showed an incidence of new-onset or recurrent
GD after thyroiditis of about 2% (22). The interval
between the thyroiditis episode and GD diagnosis
was very wide, and all studied individuals had nega-
tive TSH-R-Ab and low radioiodine uptake. Positive
TSH-R-Ab have also been described during subacute
thyroiditis with subsequent development of GD (23,
24). Momotani N et al. followed a group of wom-
en with thyrotoxicosis in the postpartum period and
found in some of them low radioiodine uptake at
disease onset and an increase during follow-up (25).
There might be several mechanisms behind the as-
sociation of destructive thyroiditis - postpartum or
other types - with GD. Firstly, destruction causes a
release of thyroid antigens, which are recognized by
the immune system and induce a response. Activation
of the immune system in the postpartum period can
facilitate this process in predisposed individuals. Sec-
ondly, a simultaneous triggering of two relatively inde-
pendent autoimmune diseases due to the variety of
activated T-lymphocyte classes cannot be excluded.
Untreated GD is associated with a number of
complications such as heart failure and rhythm dis-
turbances, hematopoietic disorders, and it severely
impairs the quality of life. For this reason, standard
clinical practice and medical ethics require the dis-
ease to be treated. Approximately half (30-70%)
of patients with a first episode of the disease may
achieve remission with antithyroid treatment (26).

The long-term prognosis of patients who achieve re-
mission is good, with a possibility of hypothyroidism
in some of them. The natural course of GD has not
been extensively studied, including in the postpar-
tum period. Most reported cases describe compli-
cations of the disease, but there are also isolated
reports of spontaneous remission or transition to hy-
pothyroidism (27, 28). Our patient's refusal of treat-
ment allowed for monitoring the natural course of
the disease. At the time of the second check, she
was clinically and hormonally euthyroid with pro-
gressively decreasing TSH-R-Ab, unlike other cases
where remission is due to an increase in the inhibito-
ry antibody production (29). Favourable prognostic
signs for remission in our case are the absence of
goiter, the moderate hyperthyroidism with a mar-
ginal increase in FT,, the fact that the patient does not
smoke, and the rapid decrease in the antibody levels.
However, the significance of these factors pertains to the
likelihood of achieving remission with antithyroid treat-
ment. Follow-up should continue, as the further course
of the disease can be varied and is unpredictable.

Conclusion

We present a rare case of a first episode of GD
starting in the postpartum period and preceded by
transient thyrotoxicosis and hypothyroidism. We as-
sumed that it was most likely a combination of PPT
and GD, and a causal link between the two diseases
could not be ruled out. Such combinations are not
common and present a diagnostic difficulty due to
the simultaneous presence of features of the two dis-
eases - positive TSH-R antibodies and high thyroid
blood flow characteristic of GD, and a phasic course
with marginal initial FT,/FT, ratio, characteristic of
PPT. A good understanding of the diseases, the use
of all available diagnostic tools, and long-term fol-
low-up would help in making the correct therapeutic
decision. The favourable course of the disease in this
case is more of an exception than the rule, and GD
should be treated.
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