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Ob3op /Review

WUHcyauHoBa pesucmenmHocm u mukpouupkyaayug
KoneBa, Aanuera M6.", Op6euoBa, Mapua M.’, HukoroBa, KOAua I. *

' KauHuka no EHgokpuHoAo2ua u 6oaecmu Ha obmaHama, YMBAA ,C8. l'eopau”, MaoBgub,

Meguuurcku YHuBepcumem, NMaoBguB

? Kamegpa no Du3uoaozus, MeguuuHcku YHuBepcumem, INaoBguB

Insulin resistance and microcirculation

Koleva, Daniela Iv.", Orbetzova, Maria M.", Nikolova, Julia G.?
! Clinic of Endocrinology and metabolic diseases, ,Sv. Georgy” University Hospital, Medical University, Plovdiv

?Department of Physiology, Medical University, Plovdiv

Pesiome

HamareHama uHcyaurHoBa uyBcmBumeaHocm
(m. Hap. uHcyAauHoBa pe3zucmeHmHocm) Ha nepu-
repHumMe mbkaHu u cbnbmcemBawama a xunepuH-
cyauHemun ce aBaBam ocHoBHU memaboAaumHu Ha-
pyweHus npu nayueHmMu cbe 3amabcmabate, pecn.
¢ memaboaumeH cuHgpom (MC). YcmanoBeHo e, ve
HaAuyuemo Ha mukpoBackyaapHa gucgyHKUUA Mo-
»ke ga noBaune kakmo npouecume Ha ycBoaBaHe Ha
2AI0KO3a OM MbKaHume, maka u nepugepHama Cb-
goBa pesucmeHmHOCM C KpaeH pe3yamam - pa3-
Bumue Ha uHcyauHoBa pesucmenmuocm (MP) u ap-
mepuaHa xunepmonus (AX). Mima gokazameacmBa,
ye mukpoBackyrapHama gucgyHkuua npegwecmBa
u3zaBama Ha VP u 3axapeH guabem mun 2 (3A 2), ka-
mo gopu moxe ga ce Bb3npueme Kamo mexeH npe-
gukmuBeH akmop. MukpocbgoBume uzmeHeHua
moz2am ga 6bgam kakmo BmopuuHu - Ha 6azama Ha
noggbpykaHe Ha Bucoku cmolHOCMU Ha apmepuan-
HO HaAazaHe (AH), maka u nbpBuyHu - npegcma-
BaaBawu npuduHa, a He caegcmBue Ha AX.

PazpabomeHa e xunome3a 3a HaAu4UEMO Ha
akmuBHo yyacmue Ha nepuBackyaapHama macmHa
mbkaH (MBMT) 8 koHmpoaa Ha 2AloK03HUA Memabo-
AU3BM, KAKMO U 3a poAama U 6 namozeHe3ama Ha
3A 2 u cbpgeyHo-cbgoBu 3aboaaBanua (CC3).

Mukpouupkysauuasma npegcmaBanBa obekm
Ha 3acuAeH HayuHo-uzcregoBameacku uHmepec ¢
ueA uzacHaBaHe Ha poaama U 6b6 Bb3zHukBaHe Ha
WP u uzepaxgaHe Ha nogxogu 3a npeBeHuyua u me-
panusa Ha MC u 3A 2.

KatoyoBu gymu:

Abstract

Decreased insulin sensitivity (i.e. insulin
resistance) of peripheral tissues and reactive
hyperinsulinemia have been interpreted as major
metabolic disorders accompanying obesity and
metabolic syndrome (MS), respectively. It has
been demonstrated that microvascular dysfunc-
tion affects both insulin-mediated glucose dispos-
al and peripheral vascular resistance, contributing
to the development of insulin resistance (IR) and
arterial hypertension (AH). Recent studies have
proved that microvascular dysfunction precedes
and even predicts the occurrence of IR and Type
2 diabetes mellitus (T2DM). Microvascular
changes can be both secondary - based on
maintaining high levels of blood pressure and pri-
mary - representing a cause, not a consequence
of hypertension.

A hypothesis which represents the involve-
ment of perivascular adipose tissue (PVAT) con-
trol of glucose metabolism and its role in the
pathogenesis of diabetes and cardiovascular dis-
eases (CVD) has been recently developed.

Microcirculation is a subject of great
research interest based on the necessity of clari-
fying its role in IR. Thus, novel approaches for
prevention and treatment of MS and T2DM can
be established.

Key words:

uHcyauHoBa pezucmeHmHocm, mukpoBackyrapHa
gucgyHkuua, 3amabecmaBare, apmepuasHa
XxunepmoHus

insulin resistance, microvascular dysfunction, obesity,
arterial hypertension
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AaHuena KoneBa u compygHuyu

BbBegeHue

3amabcmaBademo e 3Havum cBemoBHo pas-
npocmpateH 3gpaBeH npobaem. YHecmomama Ha xo-
pama ¢ HagHOpPMeHO mezAo HapacmBa gpamamuyHo,
a moBa kamezopuuHo Bogu go nomeHuuaaHo yBeau-
yaBaHe Ha pucka om pa3zBumue Ha cbpgeuHo-cbgoBu
3aboaaBarua (CC3) u mo3bUHO-cbgoBu 3aboaaBaHus,
3axapeH guabem mun 2 (3A 2), cmaBHu u guxamea-
Hu 3a6o0aaBaHun, 3a0kavecmBeHu HoBoobpazyBaHua
(1). HamaaeHama uHcyauHoBa yyBecmBumeaHocm (m.
Hap. uHcyauHoBa pe3ucmeHmMHocmM) Ha nepugepHu-
me mbkaHu U cbnbmemBawama a8 XunepuHCyauHe-
muga ce aBaBam ocHoBHU memaboAumHu HapyweHuA
npu nayueHMu cbe 3amabcmabatre, pecn. ¢ memabo-
aumeH curgpom (MC) u/uau 3A 2.

YcmanoBeHo e, ve Haauuuemo Ha mukpoBacky-
AapHa gucgpyHkuua moxxe ga noBause kakmo npouge-
cume Ha ycBonaBane Ha 2Al0K03a om mbkaHume (2-4),
maka u nepugpepHama cbgoBa pezucmeHmHocm (5)
C KpaeH pe3yamam - pa3zBumue Ha uHcyauHoBa pe-
3ucmeHmHocm (MP) u apmepuaAHa XunepmoHusn
(AX) (Due. 1). Peguuya aBmopu onucBam Haauyuemo
Ha HapyweHa cbgoBa gyHkuua npu uHguBugu cbe
3amabcmabBate (6, 7) AokazaHo e, e macmHama mb-
kaH (MT) npegcmaBaaBa eHgozeHeH U3MOYHUK Ha
pa3AuvuHU 6uoakmuBHuU cybcmanHuuu (agunouumoku-
HU), Koumo moz2am ga noBauaBam cbgoBama yHk-
yua u uHcyaudHoBama uyBecmBumeaHocm. Mo-KoH-
kpemHo geicmBuemo Ha BewecmBama, ocBobogeHu
om nepuBackyaapHama macmHa mbkad (MBMT), ce
cyuma 3a Bogewo B pazBumuemo Ha mukpoBackyaap-
Ha gucpyHkuusn, a BnocaegcBue - u Ha VP u AX.

CowecmByBam npoyuBaHus, Koumo gokas-
Bam, ue eHgomeAaHama gucdyHkuua npegcmabaaBa
nomeHuuareH omzoBopHuk 3a pazBumue Ha MC u
XapakmepHume 3a He2o MemaboAUMHU HapyweHus -
NP, npeguabem, 3A 2, AX, CC3. Nopagu ma3u npu-
YyuHa MUKpoUUpKyAauuama e obekm Ha 3acuaeH Ha-
yuHo-uzcaegoBamencku uHmepec ¢ uea u3acHaBaHe
Ha poasma U 668 BvzHukBaHe Ha npoueca Ha MNP u
u3epaxkgaHe Ha nogxogawu nogxogu 3a npeBexHuua u
mepanua Ha MC.

Mukpouupkyaayug — ocHoBHa
xapakmepucmuka

KauHuuHuam u uzcaegoBameacku uHmepec Kom
MUKpoOUuupKyAauuama npe3 nocAegHume 20guHuU e
cBbp3aH c A0Kaau3auuama mam Ha Had-paHHUMe npo-
meHu B8 xoga Ha CC3. ToBa e ocHoBaHue nocregHume
ga npegcmabBaaBam Bb3moxkHOCM 3a paHHa Hameca 6
emuoao2uama u namoaoz2uama um. [Npu Bv3zpacmHu
Auua 6poam Ha kpbBoHocHume cbgoBe e okono 1011.
Hag 99% om max u3zpa)kgam cAo>XXHama mpe-

Ka Ha MUKPOUUPKYAGMOpHUME eguHuuu, 4uumo
hyHKUUU ca peayaupaHu upe3 HepBHo-pepaekcHU U
XymopaaHu mexaHu3mu. [Mpu puzuoroz2uyHu ycaoBun
KaKmo CUCMEMHU, maka U AOKaAHU MemaboAUMHU U
MUO2EHHU (pakmopu Noggbpykam mbKaHHUA KpbBeH
NomMok HopmaaeH (8). [Mpu namoAo2u4HU CbCMoAHUA
(Hanp. 3amabvcmaBare, MC) 3azybama Ha me3u mexa-
Huzmu Bogu go pazBumue Ha mukpoBackyaapHa guc-
pyHKUUA.

Mukpouupkyaauuama npegcmaBaaBa komnaekc
om apmepuoau, kanuAapu u BeHyau. MNpuyucaaBare-
MO Ha gageH Cbg KbM cuCmemama Ha MUKPOUUPKY-
Aayus cmaBa Ha 6azama Ha caegHume ocobeHocmu:
HaAu4ue Ha guamemdbp < 150 WM U/UAU HaAu4vue Ha
puzuonro2uyeH omeoBop Ha BazokoHCMpukuua npu
noBuwaBaHe Ha BbmpewHOMO HaAazaHe.
OcHoBHume thyHKUUU Ha MUKpOUUPKYAauuAama ca:

1. OcbwecmBaBare Ha obmaHa Ha xpaHUMeEAHU
BewecmBa, KUCAOPOG U XOPMOHU MeEXgy NAazmama
U MbKaHHA Me4YHocm;

2. MuHUMU3UpaHe Ha (bAyKmyayuume Ha Xug-
pocmamu4HOmMo HaAfaz2aHe Ha HUBo kanuaapu;

3. Peayaupate Ha nepugpepHama cbgoBa pesuc-
meHmHocm, pecnekmuBHo KpbBHomo HaazaHe (9).
CaegoBameAHO noggbp>kaHemo Ha HOPMAAHA MUK-
poBackyaapHa pyHkuua e Ba>kHo 3a peayaavuama Ha
MbKaHHama xomeocmasa U apmepuasHOMo HaAfa2a-
He (AH).

HamuBrama kanuaapockonusa e HeunHBa3uBeH
memog 3a peaucmpupate, Buzyasuzupare u apxuBu-
paHe Ha CbCMOAHUEMO Ha MUKpOUupKyAauuama -
(PYHKUUOHAAHU U CMPYKMYPHU NPOMEHU, Ypes3 OugeH-
Ka Ha HympumuBHUMEe KanuAApu Ha HOKbMHa 2bHKa.
Ta gaBa Bb3zmorxxHocm 3a ob6ekmuBu3upaHe Ha cma-
MUYHU U QUHAMU4YHU napamempu - NAbMHOCM
(6poll) Ha KanuAapHama Mpedka, pa3cmoaHue Mexxgy
KanuAapHume GpumKu, guamembp Ha apmepuaHa-
ma u BeHo3Hama um Yacmu U CbOMHOWeEHUEMO No-
MeXgy um, cmasza, KpbBomok, Kakmo u pazmep Ha
nepuBackyrapHama 3oHa. KomniombpHama HamuB-
Ha KanuAapoCKONUA € AeCHa 3a U3NbAHeHUe U C gob-
pa uHgopmamuBHocm memoguka, gaBawa Bb3mox-
Hocm 3a koaudecmBeH u kavecmBeH aHaAu3 Ha Xa-
pakmepa Ha npomeHume 8 mukpouupkyaauuama u 3a
npouecume Ha aganmupaHe Ha opzaHu3ma 6 xoga Ha
(PYHKUUOHAAHU U CMPYKMYpPHU NpomeHu. Memogu-
Kama e gocmbnHa u ygobHa kakmo 3a uzcaegoBame-
AUMeE, maka u 3a nauyueHmume (8, 9).

MumpaBumaanume u3zcaegBaHua Ha mukpouup-
KyAaauuama ca UeHHU U noAe3HU npu u3acHaBaHe Ha
npomeHume B8 nocaegHama, cBbp3aHu ¢ pazBuBaHu-
me B8 2onemume KpbBoHocHU cbgoBe npouecu B xo-
ga Ha npexunepmoHuama, AX u MC c pa3Hoob6pa3zHu
npomeHu Ha AH.
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Mukpouupkyaayusg u uHcyauHoBa
pesucmeHmMHocm

MHcyauHoBama pe3ucmeHmMHOCM NPUHUUNHO
ce gedouHupa Kamo CbCMoAHUe Ha HamaaeHa uyBem-
BumeAHocm Ha nepugepHume MmbkaHu Kbm getcm-
Buemo Ha uHcyauHa ga noHwkaBa koHueHmMpauuama
Ha naazmeHama 2atoko3a. Mu3zuorozuvHUAM edpekm
Ha uHcyauHa ce cBbp3zBa cbc cmumyaupaHe Ha
MmpaHcAoKayuasma Ha UHCYAUHO-3aBucumu 2AtOKO3HU
mpaxcnopmepu (GLUT-4) om BbmpewHocmma Ha
KAEMKUMe Kbm maxHama noBbpxHOCM C ueA OCb-
wecmBaBarHe Ha agekBamHo 2atoko3HO ycBoaBaHe
om mapzemHume mbKaHu. TO3U CAOXEH npougec
BkatouBa cucmema om cu2HaAHU Nbmuwia ¢ ocHoBeH
KamaaAu3amop - eH3umbm (POCPAMUGUAUHOZUMOA-
3(PI13)-kuHaza (10).

OcBeH gobpe uzBecmHua aHaboAaeH edpekm, UH-
cyauHbm npumexkaBa u cneuudguuHo geldcmBue
Bbpxy cbgoBama cucmema. Mpe3 90-me 20guHU Ha
20-mu Bek, Baron u comp. onucBam 3a nbpBu nbm
poAAMA Ha UHCYAUHA ga guaamupa KpbBoHocHume
cbgoBe, Kamo No MO3u HauyUH ga ce Cmuz2He go No-
BuwaBaHe Ha obuwua Nnpumok Ha KpbB Kbm ckeaem-
Hama myckyaamypa. ABmopume gokazBam, ye ycno-
pegHo ¢ yBeauuyaBanemo Ha obema Ha gocmaBeHa-
ma kpbB ce noBuwabBa u uHCYAUH-mMeguupaHuam
2anoko3eH BHoc 8 mapeemHume kaemku (11). To3u
cneuuduyeH egpekm Ha uHcyauHa Boupxy cbgoBeme
ce gemoHcmpupa u 8 peguua gpyau npoyuBarusa (12,
13), HO uma u uzcaregoBameau, KOUMO He Hamupam
UHCYAUH-UHgyUUpaHu u3meHeHua 6 npumoka Ha
kpbB (2). MoayueHume npomuBopeuuBu gaHHu ce
obacHaBam ¢ Haauvuemo Ha peguua Bausewu ak-
mopu - Bapuauuu 68 paznpegeaeHUEMO Ha MYCKYAHa-
ma maca npu uzcaegBanume uHguBugu; uznoazBaHa-
ma go3a Ha UHCYAUHA; NPOgbAXKUMEAHOCMMA Ha UH-
cyauHoBama uHgysua u np. (14).

YcmanoBeHo e, ye B npoueca Ha ocbwecmBa-
BaHe Ha uHcyAuH-meguupaHama Bazoguaamauua
ydacmBam caegHume (PUHKUUOHAAHU eguHUUU: EeH-
gomeaAeH uHcyauHoB peuenmop, uHcyauHoB peuen-
mopeH cybcmpam 1 u 2 (IRST u IRS2), PI3-kuHasza,
pocpouHozumug-3aBucuma kuHaza-1 (PDK-1) u npo-
meuHkuHa3a B (Akt) BazoguaamamopHuam edgekm
Ha uHcyAauHa ce ocbwecmBaBa upe3 gokazaHo gu-
pPeKmMHO CMuMyAupaHe Ha eH3uma eHgomeaHa NO-
cuHmemasa (eNOS) u nocaegBawa yBeauueHa npo-
gykuusa Ha azomeH okcug (NO) (10, 15). 38ecmeH e
u npomuBonoroxxeH BazokoHcmpukmopeH edekm
Ha UHCYAUHa, koumo ce onocpegcmBa om gelcmBu-
emo Ha eHgomeauH-1 (ET-1) (10). ET-1 ce cunme3upa
u ocBoboxkgaBa om cbgoBua eHgomea upe3 yyacmu-
€mo Ha uHmMpaueayrapHa mumozeH-akmuBHa npome-
uHkuHaza (MAPK) u ekcmpaueayaapHa cuzHaAHo-pe-

2yaamopHa kuHaza-1/2 (ERK1/2) (16). B 0606wgeHue,
uHcyAuHbm npumexaBa kakmo BazoguramamopHo,
maka u BazokoHcmpukmopHo geticmBue, kKamo no-
yecmo kpadHuam my epekm e cbgopa3zwupabaw.

AokazaHo e BausHue Ha uHcyauHa u Bbpxy no-
markume KpbBoHocHu cbgoBe, xapakmepu3zupawo
Ce CbC CMuUMyAUpaHe Ha NPoueca Ha PYHKUUOHAAHO
KanuAapHo akmuBupane. Ype3 HamaraBaHe Ha moOHY-
Ca Ha npekanuAapHama apmepuoAa UHCYAUHbM npe-
HacouBa kpbBHuUA MOK om HeakmuBHUME Kbm ak-
muBHume (gocmaBawu HYympueHmu Ha mbKaHume)
cbgoBe 8 mukpoBackyaapHomo pycao, nocmuzadku
yBeauuaBaHe Ha obwua Gpol Ha nepdy3zuoHHUME
kanuaapu (10, 2). Rattigan u cemp. (17) npoBe>kgam
u3zcaegBare, koemo nomBbpykgaBa HaAauvuemo Ha
UHCYAUH-MeguupaHo KanuaapHo akmuBupane 6 myc-
KYAHa MbKaH Ha KpauHuK om >KUuBOMuHCKU MOgeA.
To3u egpexm Ha uHcyauHa ce onucBa u 8 gpyau npo-
yuBaHusa (18-20), BkatouumeaHo u 8 makuBa, npoBe-
geHu cpeg nonyaauuu om xopa (21, 22). Mo-Bucoku-
me KOHUEHMpPaUUU Ha UHCYAUH NPU UHMaKMHU UHCY-
AuHOBU peuenmopu cmumyaupam npoueca Ha Kanu-
AapHO akmuBupaHe u nogobpaBam obwusa cbgoB
moHyc Ha HUBo KoXKa u nepugepHa MyckyaHa mobKaH
(7, 23). Peaucmpupa ce Haauuue Ha cuaHa B83aumo-
Bpb3ka mexgy npoueca Ha akmuBupaHe Ha KanuAa-
pume u cmeneHma Ha 2A0OKO3Ha ymuausauusa 6 ne-
pucpepHume movkaHu (22, 23). MiuxubupaHemo Ha uH-
cyaun-3aBucumume  MUKPOUUPKYAAMOPHU  edhekmu
Bogam go 30-40% pegyuupaHe Ha 2AI0KO3HOMO Noe-
maHe (24). Mpu onumHu >xuBomHu, npegcmabaaBa-
WU MogeAu Ha 3amabcmaBaHe, ce omkpuBa Hapywe-
HO KanuAapHo akmuBupaHe u ommam - nomucHam
NPoUEC Ha 2AOKO3HO nozabwaHe (4). MogobHu muk-
POUUPKYAAMOPHU U MemaboAUmHU HapyweHua ce
onucBam u npu xopa cbc 3amabcmaBate (6, 21). MNo-
coueHume go MomeHma gaHHu nocmaBam mukpoBac-
KyaapHama gucytkuua 6 ocHoBama Ha pa3zBumue
Ha VIP npu 3amabcmaBare. VMima gokazameacmBa, ue
mukpoBackyaapHama gucgyHkuyua npegwecmBa u3s-
Bama Ha VP u 3A 2, kamo gopu moxe ga ce Bb3npue-
Me Kamo mexeH npegukmuBeH cakmop (25, 26).
MomBubprkgeHue Ha mo3u ¢pakm ce noaydaBa om
npoyuBarun, gokazBawu Haauuuemo Ha eHgomeaHa
QUCPYHKUUA NPU HOPMOZ2AUKEMUYHU NauueHmu ¢
HagHOPMEHO MEAECHO Me2A0 U pamuaHa obpemete-
Hocm 3a 3A 2 (27).

EHgomeAHama gucgyHKUUA NPU UHCYAUHOpE-
3UCMEHMHU nauueHmMu cbC 3amabcmabaHe ce go-
ka3zBa upe3 Haauyue Ha nomucHam NO-Bazoguaama-
mopeH omzoBop om cmpaHa Ha apmepuoAuMme CAeq
NPUAOXEHUE HA KAacuvecku eHgomea-3aBucumu Ba-
3oguAamamopHu azeHnmu (6, 28, 29). INpu makuBa
uHguBugu ce ycmaHoBaBa u HapyweHO KanuAapHO
akmuBupaHe caeg npegu3zBukaHa peakmuBHa xune-
pemusn (6). B nogkpena Ha poaama Ha 3amabcmaBa-

Endocrinologia vol. XXI Ne3 /2016




Daniela Koleva et al

Hemo B8 namozeHe3ama Ha eHgomeAHama guCqyHK-
uua ce nocouBa pakmbm, ve pegykuuama Ha meaec-
Ho meaao Bogu go kKamez2opu4yHO NogobpeHue Ha eH-
gomeaHama gyHkuua (30). B gonbaHeHue, npu UHCY-
AUHOPE3UCMEHMHU nayueHmMu CbC 3amabcmabBaxe
ce peaucmpupam noBuweHu cepymHu HuBa Ha ET-1 -
6uorozuuHo-akmuBHo BewecmBo ¢ mowHo BazokoH-
cmpukmopHo getcmBue (31).

MP e namoAo2u4HO CbCmMoAHUe, NpU Koemo e
HaAauue cneuudpudHa yBpega 6 PI3K-3aBucumume cue-
HaAHU NbmMuwa, kamo ce HabalogaBam uHmakmHu
MAPK-kamaau3zupatu nomuwga (32, 33) ¢ KpaeH pe-
3yamam - KOHCmpukuua Ha cbgoBeme. CowecmBy-
Bam npoyuBaHus, KOUMO gemoHCMpuUpam HaAudue-
Mo Ha HapyweHa Bazoguaamauua u auncBawo kanu-
AapHO akmuBupaHe Ha HUBO KoXKa U cKkeaemHa MycKy-
Aamypa npu nayueHmu ¢ WP (6, 22). ConbememBawa-
ma XunepuHCYAUHEMUS, KOMNEHCAMOpeH MexaHu3bm
3a noggbpyKaHe Ha eyeaukemus, ce uzmbkBa kamo
npuyuHa 3a CMuMyAupaHe Ha uHmMakmHama MAPK-
cucmema ¢ nocaegBawa HamareHa npogykuua Ha NO
u noBuweHa cekpeuua Ha ET-1 (33). BcaegcmBue Ha
moBa ce cmuza go HapyweHa peayrauua Ha MYCKyYA-
Hama nepy3us, 2aloKo3Hama ymuausauus u AH (9).

Mukpouupkyaauus u xunepmoHus

XunepmoHuama 3acfsea okoAao 26% om obwa-
ma nonyaauua 6 cBema. Ta e He3aBucum npegukmop
Ha CC3, mo3buHO-cbgoBu uHUUgeHMU U CcMbpmM-
Hocm. Yecmomama u mexecmma um HapacmBam
npu cbyemaHue ¢ gpyau gpakmopu, ogpopmawu MC
(34, 35).

Apmepuaatama xunepmotusa (AX) ce cBvbp3Ba
C (PYHKUUOHAAHU U CMPYKMypHU NpomeHu Ha HuBo
MUKpOUUpKyAauua: HapyweHa aBmopeayrauun (36),
yBeauueHo cvbomHoweHue Ha gebeauHa cbgoBa
cmeHa/aymeH (9), pegykuyua Ha 6pos u NnAbMHOCMMa
Ha KanuaapHume Gpumku (m.Hap. pazpexkgaHe), no-
BuweH cbgoB moHyc u mpalHama BazokoHCMPUK-
uua (3, 7, 9). Haauuuemo Ha EA npu cbcmosHue Ha
xunepmoHusa ce obacHaBa ¢ nomucHam Bazoguaama-
mopeH omzoBop u HapyweHo KanuAapHo akmuBupa-
He nog gedcmBuemo Ha munuyHu eHgomea-3aBucu-
mu Bazoguaamamopu (Hanp. aUeMUAXOAUH) U MeXa-
HU4YHU cmumyau (shear stress) (3). Hanocaegbk gocma
HayuHu u3zcaegoBameau B8 ma3zu o6aacm onucBam Ha-
pyweHa uHcyaun-meguupaHa NO-3aBucuma Bazoguaa-
mauua Npu pazAuyHU >XUuBomuHCKU MogeAu C Xunep-
moHusa (17, 38). B gonvaHeHue, AX ce xapakmepu3upa
¢ napaaeaHo yBeauuaBaHe Ha npou3Bogc-mBomo Ha
cBuBawua cbgoBeme GuoroauyeH dpakmop - ET-1, kak-
mo u Ha aHeuomeH3uH Il (Ang Il) (37, 39).

MukpocbgoBume uzmeHeHua mozam ga 6bgam
BmopuyHu - Ha 6azama Ha noggbpykaHe Ha Bucoku
cmoUHocmu Ha AH (24), Ho u nbpBuyHu - npegcmab-
AaBawu npuduHa, a He caegcmBue Ha XunepmoHus-
ma (5, 40). Bb3moxkHo e Bb3HuUKkBaHe Ha mukpoBacky-
AamopHu yBpegu 6 cbBcem paHeH eman om pa3Bu-
muemo Ha xunepmoHuama. lNMpomexu 6 kanuaspume
(nogobHu Ha me3u, onucaHu npu Beue ycmaHoBeHa
XunepmoHus), moeam ga ce HabaogaBam u npu na-
UueHmu ¢ npexunepmoHUA UAU NpU HopmomeH3uBHu
uHguBugu ¢ hamuaHa npegucno3zuuyua Kbm paszBu-
mue Ha AX (6). MukpoBackyrapHama guccyHkuyua
(BackyaapHama uHcyauHoBa peucmeHmMHoOCM), gbA-
»Kaw@a ce Ha HaAuUYHama XunepmoHus, MOXe cama No
cebe cu ga goBege go HamareHa gocmaBka Ha UHCY-
AUH U 2AI0KO3a gO CKeAemHama myckyaamypa ¢ Kpa-
eH pe3yamam - HamaAeHa uHcyauHoBa uyBecmBumen-
Hocm.

Mukpouupkyaauyug u nepuBackyaapHa
MmacmHa mbkaH

B cBemauHama Ha cbBpemeHHume gaHHU ce
Bb3npuema, ue Buoao2UMHUME NPOgYKMU, omgeae-
HU om nepuBackyaapHama macmHa mbkaH (MBMT),
moz2am ga ce BkaouBam 6 peayrauusma Ha (Muk-
po)BackyaapHama cyHkuua, noBauaBalku uHcyAauHo-
Bama uyBcmBumeaHocm u op2aHHama xomeocmasa
(41). PagpabomeHa e xXunome3a 3a HaAUYUEMO Ha aK-
muBHo ydacmue Ha MNMBMT B8 koHmMpoAa Ha 2AI0KO3-
Hua memaboAu3bM, Kakmo u 3a poaama U 6 namoeze-
He3zama Ha 3A 2 u CC3.

Cuuma ce, ue NBMT moxxe ga ce Hamecu B ba-
AaHca mexgy eHgomea-3aBucumume  Bazoguaama-
mopHu u BazokoHcmpukmopHu cybcmanyuu, kakBu-
mo ca NO u ET-1, pecnekmuBHo (42). YcmanoBeHo e,
ye NMBMT, obxBawawa mukpocbgoBeme 6 nogkox-
Hama 2AymeasHa macmua mbkaH Ha 3gpabu caabu
uHguBugu, npume>kaBa aHmukoHmMpakmuAHu cBouc-
mBa. AHmukoHmpakmuaHusm egpekm Ha [NBMT ce
meguupa om geicmBuemo Ha agunoHeKmuHa u ce
nomucka Npu CbCMOAHUA Ha XUnoagunoHeKmemus,
kakBomo, e MC. OcBeH moBa, mbkaHHama xunokcus
cama no cebe cu Bogu go noHukaBaHe Ha HUBama Ha
agunoHEeKMuHa, a ommam u go HamaaaBaHe Ha aHmMu-
KoHmpakmuaHume cBolcmBa Ha TIBMT (43, 44).
AenmuHbm npegcmabBaaBa amepozeHeH, NpouHpAa-
MamopeH agunoUUMOKUH, YUAMO KOHUEHmMpauua e
npaBonponopuuoHasHa Ha KoAaudecmBomo macmHa
mbkaH 6 opeaaHu3ma. MNMpogyuupaliku u ocBoboxga-
Batku aAenmuH u cBobogHU KUCAOPOGHU pagukaau,
IMBMT npu nayueHmu cbc 3amabemaBane u/uau MC
nomucka npoueca Ha eHgomea-3aBucuma Bazoguna-
mauua. EnukapgHama NBMT om cobpue Ha onumHo
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>kuBomHo, npegcmaBaaBawo mogea Ha MC, cekpe-
mupa no-Bucoko koaudecmBo renmuH B cpaBHeHue
¢ enukapgHama NBMT Ha 3gpaB, caab >xkuBomuHcku
mogea. AokazaHo e, ye noBuweHama npogykuyusa Ha
AenmuH nomucka eHgomea-3aBucumama Bazoguaa-
mauusa ype3 npouec Ha akmuBupaHe Ha NPoOMeUHKuU-
Haza C (45). MNpu npoBexxgaHe Ha npoyuBaHe c
onumHu muwku - mogeau Ha MC 8 HoBa 3eaaHgus,
ce goka3zBa poaama Ha npousauzawume om [BMT
cBobogHu KucropogHu pagukasu 6 HamaraBaHemo
Ha eHgomea-3aBucumama Bazoguramauus (46).

OcBeH, ue noBauaBa cbgoBua eHgomen, NMBMT
getcmBa gupekmHo u Bbpxy BackyrapHama 2aagka
Myckyaamypa, ysacmBaiku 8 noggbpr>kaHemo Ha Cb-
goBua guamembp U MoHYC upe3 omgeaare Ha Bazo-
guaamamopHu u BazokoHcmpukmuBHu cybcman-
uuu. Peaakcayuama Ha aopmama e nbpBuam Bazoak-
muBeH edekm, onucaH no omuoweHue Ha BauaHue-
mo Ha NNBMT, kamo ce npegnoaaza poAa Ha NPOU3AU-
3aw, om NBMT peaakcupaw, pakmop [PVRF]) (47).
Mpu u3caegBare Ha onumHu nAbxoBe ¢ AX u maku-
Ba c NP (48) ce ycmanoBaBa HapyweH peaakcupauw,
epekm Ha NBMT kbm me3eHmepuasHUme apmepuu.
AO MOMEHMA He e HanbAHO ACHA CMpyKmypama Ha
peAakcupawume akmopu, kamo peguua aBmopu
Hamupam, ye MoAeKyAume Ha aHeuomeHsuH 1-7 (49),
agunoHekmuH (43), u xugpozeH cyadug (50) geticm-
Bam kamo makuBa. MiHmepecHo - GAOKUpaHemo Ha
agunoHekmuHoBume peuenmopu He Bogu go UHXU-
ObupaHe Ha peAakcupawus edpekm Ha MNBMT (51).Yc-
maxoBeHo e, ue HampynBanemo Ha NMBMT okoao ap-
mepuoAume Mmoxke ga noBauase myckyaHama nepy-
3ua HamecBaiku ce 8 koHpoaa Ha eHgomea-3aBucu-
mama Bazoguramauus, uHCYyAuH-meguupaHama 8azo-
peakmuBHocm u nepgy3uama Ha mvkaHume, NMBMT
3anouyBa ga ce Bb3npuema Kamo peayramop Ha 2Aio-
KO3Hama ymuau3ayua Npegukmop Ha pucka om pas-
Bumue Ha 3A 2. Te3u gaHHu nomBbpykgaBam xuno-
me3ama, ye NBMT e BepoamHa npuvuHa 3a pa3Bu-
mue Ha WP (33).

HamuBHa kanuagpockonug - kAuHuyHU
npoyyBaHusg

De Jongh u cbmp. npoBexxgam u3caegBate
cpeg 2 epynu 3gpabu xeHu: 16 ¢ HopmareH UTM (cp.
NTM<24k/m?*) u 12 cbc 3amabcmaBare (cp. UTM>
30k2/m?), uerawo oueHaBaHe (upe3 memoga Ha Kanu-
AAPOCKONUA) Ha KOXKHOMO KanuAapHo akmuBupaHe
caeg npegusBukaHa apmepuaHa OKAY3UA U KOXKHa-
ma eHgomea-3aBucuma Bazoguramauua ype3 GoHO-
hopesa C auemuAXoAUH u HampueB Humponpycug.
XKenume cbc 3amabecmaBare 6 cpaBHeHue cbe caabu-
me >keHu ce npegcmaBam ¢ no-Bucoku cmouHocmu

Ha cucmoAHo AH, no-Bucoka cmeneH Ha HapyweHa
uHcyauHoBa uyBcmBumeaHocm u HapyweHO Kanu-
AapHO akmuBupaHe, KakKmo u no-u3pa3eHa HapyweHa
auemMuAXoAUH-MeguupaHa Bazoguaamauun 8 cpaBre-
Hue cbC caabume >keHu. HampueB-Humponpycug me-
guupaHama Bazoguramauus ce oka3zBa nogobHa npu
gBeme uzcaegBaHu 2pynu xeHu. Mpu gBeme 2pynu
uzcaegBaHu >xeHu ce ycmaHoBaBa noro>kumeaHa Ko-
peAaavuoHHa 3aBucumocm mexkgy npoueca Ha Kanu-
AapHO akmuBupaHe U auemuAxoAuH-meguupaHa Ba-
3oguaamauua u uHcyauHoBama uyBcmBumeaHocm
(r=0,58, p<0,01 u r=0,55. p<0,01, pecnekmuBHo). Pe-
2ucmpupa ce ompuuameaHa 63aumoBpb3ka mexgy
chomeHamume MUKPOUUPKYAAMOpPHU hoka3ameau u
cmolUHocmume Ha AH (r=-0,64, p<0,001 u r=-0,42.
p<0,01, pecnekmuBHo). NMocoueHume gaHHU ca 6
nomBbpykgeHue Ha poAama Ha HapyweHama MUKpo-
BackyaamopHa gpyHkuua 8 pazBumuemo Ha cBbp3a-
HUMe CbC 3amAabcmaBaHemo MukpoaHzuonamus, Xu-
nepmoHusa u VP (6).

B npoyuBaHe Ha Pazos-Moura u comp. ce u3-
BbpwBa gupekmHo uHMpaBumaaHO MUKPOCKONCKO
uzcaegBaHe Ha KanuAapu oM HOKbMHa 2bHKa npu 2
epynu uHguBugu: 15 3gpabu Auua u 16 nauueHmu c
HeuHcyauHo3aBucum 3A (HM33A). YecmanoBaBa ce
yBeaudeH Opol Ha pazwupeHuU Kanuaapu, Kakmo u
noaBa Ha HOgUYAApPHU KanUuAAPHU anukKaAHU YgbAaske-
HuUA npu hauueHmume ¢ guabem 6 cpaBHeHue cbC
3gpaBume uHguBugu. Ckopocmma Ha KanuAapHus
kpbBen mok (CBFV) ce onpegeaa no Bpeme Ha nokol
u creg 60-cekyHgHa apmepuasHa okayzua. CpegHu-
me cmouHocmu Ha CBFV npu cbcmoaHue Ha nokou
He ce pazaudaBam cmamucmuuecku npu gBeme us3-
caegBaHu epynu >keHu, HO cpegHume nukoBu cmod-
Hocmu Ha CBFV caeg okay3uama ce Hamupam cuzHu-
(hukaHMHO NO-HUCKU Npu nauyueHmMume ¢ guabem 6
cpaBHeHue cbe 3gpaBume auua (0,93£0,13 mm/c, 1,49+
0,14mm/c, pecnekmuBHo, p<0,05). KoykHume MuKpo-
BackyaapHu aBmopeayramopHu omzoBopu ca Hapy-
weHu npu nauueHmume ¢ HM33A. Hapywenusma 6
omeoBopa kbm peakmuBHa xunepemua He moz2am ga
ce cBobp>kam HUMO ¢ MemaboAUMHUA KOHMPOA, HUMO
C NpogbAKUMEAHOCMMa Ha 3ab6oaaBanemo (52).

Exun om KauHuka no EHgokpuHoAo2usa u 6oaec-
mu Ha obmanama kom YMBAA ,,CB. l'eopau”, coBmec-
mHo ¢ uzcaegoBameau om Kamegpa no Qu3uorozus
kbm MY, MNroBguB, npoBexxgam npoyuBare, uersw,o
OUEHKa Ha MUKPOUUPKYAAMOPHU hapamempu om Ha-
muBHa KanuAapOCKONUA Ha >KeHU C goKa3aH NOAUKUC-
mo3eH oBapuaaeH cuHgpom (PCOS) - npomomun Ha
noaoBo-cneuugpuveH MC. Ao momenma e uzBupuwe-
Ha HamuBHa kanuaapockonua (HeuHBazuBeH cnocob
3a O2AeXgaHe Ha Kanuaapume No HOKbMHama 2bH-
Ka) Ha 15 xeHu ¢ ycmarnoBen PCOS, kamo nbpBoHa-
YaaHUMe pe3yamamu nokazBam:
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AaHuena KoaeBa u compygHuyu

ACE - UHXUBUTOPU
APb

MukpoBackyaapHa gucyHkuua Kamo ocHoB-
Ho 38eHo0, cBbp3Bawo uHcyauHoBma pe3uc-
MEHMHOCM U apmepuaAHama XunepmoHus.

ACE - uHxubumopu - uHxubumopu Ha

3ATABCTYABAHE aHzuomeH3uH-koHBepmupawua eH3um

APB - aHzuomeH3uH-ll-peuenmopHu 6A0Kepu
PAC - peHun-aHauomeH3uHoBa cucmema

Y

= ——————————

- Y

AKTUBUPAHE PAC

TCBObOAHU MACTHU K-HU
TMPOUHOAAMATOPHU LIMKOTUHU
TCBObOAHU KNCAOPOAHU
PAAUKAAU

|

EHAOTEAHA AUCOYHKLINA
HAPYLLEHA MUKPOBACKYAAPHA
OYHKLMSA/CTPYKTYPA
MUKPOBACKYAAPHA UP

/ N

MOBULLUEHA MEPUDOEPHA HAPYLLEHA UHCYAUH-
PE3NCTEHTHOCT MEAUNPAHA TAIO

VTUAU3ALINS

|

Y

— XUMEPTOHUA METABOAUTHA UP

\

AKTMBUPAHE HA
CUMITATUKYBATA HEPBHA XUNEPUHCYAMHEMMUA
CUCTEMA

Y

1. HeaceH ¢poH Ha uzcaegBaHomo noae npu 70-

80% om u3caregBaHume >eHu;

3akAloyeHue

2. MoBuweH 6pol abHOPMHU KanuAapu U nepu-

BackyaapHa guanege3a npu 80% om max;

MukpoBackyaapHama gucgyHkuyua e Bb3mox-

3. 3ab6aBeH kpbBeH mok Ha kanuaapume (<600 Ha npuyuHa 3a Bb3HukBaHe Ha memaboAumHu Hapy-

pkm/sec) WieHUA Npu AUUA CbC 3amAabcmabBaHe U CUHgPOMU Ha

4. HaAuyue Ha 20A9M NPOUEHM amOHUYHU Kanu- uHcyauHoBa pezucmeHmuocm. HecbmHeHo, no-3a-
AApU. gbAboveHume HayuHu u3zcaegBaHua B masu Hacoka

Mpegcmou pa3wupaBaHe Ha u3zcaegBavemo ¢ 6uxa goBeau go pazkpuBaHemo Ha HOBu namodpu3zuo-
obxBawane Ha no-20aam 6pou xeHu ¢ PCOS, u nog- AO2UYHU MexaHu3mu 3a pa3zBumue Ha memaboaumeH
pobeH aHaAu3 Ha MUKpOUUpKYAamopHUmMe napamem-  CUHgPOM, Kakmo U u32pakgaHemo Ha nogxogawu
pu u Bpb3kama um ¢ gpyau KAUHUYHU U MemaboAum- nogxogu 3a npeBeHuusn u neveHue Ha 3aboraBaHemo.

HU NOKa3ameAu.
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Opu2uHanHa cmamus

AunugeHn npodua npu nayueHmu ¢ abmoumynen
mupeougum Ha Xauumomo
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Pesiome

Lleama Ha moBa pempocnekmuBHo npoyuBaHe e oueHKa Ha AunugHUMe HapyweHua npu aBmoumyHeH mu-
peougum Ha Xawumomo.

Mamepuaru u memogu: YuacmBaxa 1380 nayueHma, xocnumaauzupaHu 6 KauHuka no EHgokpuHoAozua
koM YMBAA ,CB. Mapuna”, 2p. BapHa 3a nepuoga 2004-20152. Caeg u3katouBaHe Ha noBauaBawu aunugHama
obmaHa CcbCcmoAHUA ocmaHaxa 771 nauueHma, om koumo 36 MbXe u 735 >XeHu Ha cpegHa Bb3pacm
49,81£13,982. NMauueHmume ca pazgeAeHu Ha mpu 2pynu cnopeg cmolHocmume Ha TCX - 2pyna A (0,4-4
mUy/I), epyna b (4,0-10 mU/l), 2pyna B (2 10,01 mU/I). Tpyna b gonbaHumeaHo e pazgeaeHa Ha gBe nogzpynu
- b1 ¢ HezamuBHu mupeonepokcugazHu anHmumeaa (TINO AT) u b2 ¢ TIMO no3umuBHu aHmMumeaa. AHaAu3u-
paHu ca yampaszBykoBu (Y3) gaHHu u caegHume aabopamopHu uzcaegBanua: TCX, cBobogen T3 (CT3), cBo6o-
geH T4 (CT4), TTO AT, 06w, xorecmepoa (OX), mpuaauyepugu (TT), LDL- u HDL-xoArecmepoa.

Pezyamamu: C noBuwaBare Ha cepymHua TCX ce ycmaHoBu yBeauuerHue 6 HuBomo Ha mpuzaauuepugume
(epyna A - TT 1,34 mmol/l; epyna b - TI' 1,44 mmol/l; 2pyna B - TT 1,69 mmol/l), kakmo u Ha LDL-xorecmepo-
Aa (cbomBemHo 2pyna A - 3,41 mmol/l; epyna b - 3,53 mmol/l; 2pyna B - 4,19 mmol/l). CpaBrHeHuemo Ha gBe-
me nogepynu b1 u b2 omueme HapacmBaHe Ha cmolHocmume Ha OX, TI, LDL-xoAecmepoA u noHUXKeHue Ha
HDL-xoaecmepoaa. CuzHudukaHmHa pa3auka 8 cmolHocmume Ha Tl ce omueme mexgy 2pyna A u B
(p=0,001) u 8 LDL-xoaecmepoa mexgy 2pyna A u B (p=0,000), 2pyna b u B (p=0,000), kakmo u mexgy 2pyna
b2 u nayueHmume c¢ aBeH xunomupeougu3ibm (epyna B) (p=0,001). 16,9% om nauueHmume om 2pyna b u
17,1% om epyna B umam peaau3upaHo cbpgeuHo-cbgoBo 3aboaaBaHe - KopoHapHa GoAecm u/UAU MO3bYHO-
cbgoBa 6oaecm.

U36o0gu: ABmoumyHHUAM Mupeougum Kamo egHa om Hal-yecmume NpuyuHU 3a XUNOMUPEOUgu3bM ce
cBbp3Ba c AaunugHu HapyweHua u noBuweH kapguo-BackyaapeH puck, Koumo ca no-uzpazeHu npu aBHua, om-
KOAKOMO Npu CYOKAUHUYHUA XUNOMUPEOUGU3bM.

KatoyoBu gymu: aBmoumyren mupeougum, aunugeH npodpua, cybKAuHUYeH U aBeH xunomupeougu3bm

mopu, noBauaBaldku obwua cbpgeuHo-cbgoB puck
(1,2). AokaagBaHu ca 3aBucumocmu mexxgy HuBama
Ha mupeo-cmumyaupawua xopmoH (TCX), gopu 6

BbBegeHue

TupeougHama hyHKuUA peayaupa WupoK cnek-

mbp om memaboaumHu npoabBu B8 yoBewkua op2aHu-
3bm. Ta okazBa egpexkm Bbpxy AunonpomeurHHama
obmaHa u Hakou kapguo-BackyaapHu puckoBu gak-

pamkume Ha pedepeHmHume cmoUHOCmuU, U AuNug-
Hume napamempu. C nokauBaHe Ha cmodHocmume
Ha TCX ce HabAaogaBa napaaeaHo noBuweHue 6 06-
wua X0AECMEPOA, AUNONPOMEUHUME C HUCKA NAbM-
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lepeana MapuxoBa u compygHuyu

Hocm (LDL) u mpuaAauyepugume, Kakmo u AUHeapHO
noHuwxeHue 6 cmolHoCcmMumMe Ha AunonpomeuHume
¢ Bucoka nAbmHocm (HDL) (3).

XpoHUvYHUAM AuMdpOUUMapeH mupeougum Ha
Xawumomo e aBmoumyHHo wumoBugHo 3aboaaBa-
HEe C Xemepo2eHHA KAUHUYHA U XOPMOHAAHa Xapak-
mepucmuka, koasmo nokpuBa yeaua cnekmbp om ey-
mupeougu3zbm, npe3 cybkauHudeH go u3aBeH xuno-
mupeougu3bm. Hal-pagka e xopmoHaaHama KoHcme-
AauuAa Ha Xunepmupeougu3bm, cbobwabaHa c vec
moma okoAo 4,5% om nauueHmume Cc mupeougum
Ha Xawumomo (4).

Xunomupeougu3mbm e KAUHUYEH CUHJPOM, Xa-
pakmepu3upaw, ce ¢ gegpuuum Ha wumoBugHu xop-
MOHU ¢ Hal-dyecma nogaeXkawa npuduHa aBmoumy-
HeH mupeougum (5). Yecmomama Ha nbpBuuHua xu-
nomupeougu3bm e okoao 1%, Ho HapacmBa npubau-
3umeAHo go 5%, koeamo kbm moBa ce go6aBam u
cAyvaume Ha cyOKAUHUYEH Xunomupeougu3bm (6).
MpoyuBaremo NHANES Il noka3zBa 4,6% uvecmoma
Ha Bcuuku cayvau Ha xunomupeougu3ibm 6 obwama
nonyaauus, a npoyuBane, npoBegeHo 6 Koaopago -
9,5% (2). TupeougHama gucgyHKuua € no-vyecma
cpeg >eHu u ce yBeauuaBa c HanpegBaHe Ha Bb3-
pacmma (1), kamo npegcmaBaaBa yecma npuvuHa 3a
BmopuuHa gucaunugemus (7). B 6ba2apcko enugemu-
O0AO2UYHO npoyuBaHe Yyecmomama Ha Xunomupeo-
ugu3ma, gedpuHupara ¢ TCX>4,2 mUIl/l e 6,33%, Ka-
mo npu 63,5% om xunomupeougHume AuUa ce yc-
maHoBaBa noBuwero HuBo Ha obwua xorecmepoa
(>5,2 mmol/l) (8).

CybkauHUYHUAM xunomupeougu3zbm (CKX) ce
xapakmepusupa ¢ noBuweHu cepymHu HuBa Ha TCX
Nnpu HopmaaHu cmodHocmu Ha cBo6ogeH T4 (CT4) u
cBob6ogeH T3 (CT3), HezaBucumo om HaauyuEMoO UAU
AUNcama Ha KauHuuHa u3aBa. Cpewga ce 3HauumeAHo
no-yuecmo om aBHua Xunomupeougu3bm, Kamo uec-
momama my 6 obwama nonyaauyua Bapupa mexgy
4,3 u 9% (2,9). Hat-uecma npuyura 3a CKX e aBmo-
UMYHHUAM mupeougum Ha Xawumomo, kamo 20-
50% om nauueHmume CbC CYbKAUHUYHA MuUpeougHa
HegocmambuHocm pazBuBam kauHuuHO u3zabeH xu-
nomupeougu3bm 3a nepuog om 4-8 zoguHu (10).
Mpoepecuama om cybkauHuueH Kbm aBeH xunomu-
peougu3zbm Bb3Au3a Ha 2-5% om cAayyaume 20guwl-
Ho. CmeneHma Ha ma3u npozpecun e no-8ucoka npu
navuueHmu ¢ no3umuBHu mupeonepokcugasHu aH-
mumeaa (TIO-AT) (11). Ob6pamHo, noBuweHume
cmouHocmu Ha TCX mozam ga ce Hopmaauzupam
npu HezamuBHu 3a TMO-AT Auya, Kakmo u npu me3u
C HOpMaAeH exozpadpcku obpa3 Ha >xaezama (12).

Bbnpeku ue noHukeHuemo Ha mupeougHama
yHkuua e cbnpoBogeHo ¢ HamaaeHa akmuBHocm Ha
eH3uma 3-XugpoKCu-3-MemuA-2AymapuA-KoeH3um A
(XMI- Ko A) pegykmaza, cmolHocmume Ha obuius
xorecmepoa (OX) u LDL-xorecmepoaa ca noBuweHu

npu nauueHmu c aBeH xunomupeougu3bm (13,14).
ToBa ce gbaxu Ha HamaAreHa akmuBHocm Ha LDL-pe-
uenmopa, Bogewa go HamareH kamaboauzbm Ha LDL
U Ha AuUnNONpomMeuHume C MEeXguHHA NABLMHOCM
(IDL) (15,16). INpu xunomupeougHuMe navueHmu ce
HabaogaBa u noHuwkeHa akmuBHocm Ha Aunonpome-
uHAuna3ama, 8Bogewo go HamaaeH KAUPBHC Ha 6oea-
mume Ha mpuzaAuuepugu Aaunonpomeunu (17). Tazu
AUNuUgHa KoHcmeaAauua e cBbp3aHa ¢ noBuweH cbp-
geuHo-cbgoB puck (18,19).

M npu cybkAuHUYHUA XunomMUpPeougu3bm ca
gokaagBaHu noBuweHu cepymHu HuBa Ha obuw, xo-
Aecmepoa u LDL (20,21). AaHHume om NHANES Il
nokazBam noBuweHue Ha obwua xorecmepoAa npu
cybKAUHUYHA mupeougHa HegocmambyHocm 6
cpaBHeHue c eymupeougHu KoHmMpoAu (22), gokamo
gpyau cmyguu He gocmuzam cuz2HutpuKaHmMHa pas-
Auka 8 aunugHume napamempu (14,23).

Tol Kamo gaHHume 3a acouuupaHa cbc CKX
gucaunugemua ca npomuBopeuuBu, ueama Ha npo-
yuBaHemo e ga ce oueHam AunugHUME HapyweHus
npu Auua ¢ aBmoumyHeH mupeougum Ha Xawumomo
u ga ce u3caegBa Bpb3kama Ha pazAaudHUME AUNUG-
HU napamempu u HuBama Ha TCX, nepucpepHume mu-
peougHU XOPMOHU U MUpeougHUme aHmumeaa.

Mamepuaau u memogu

B moBa pempocnekmuBHo npoyuBaHe ca Bkato-
yeHu 1380 nauueHma ¢ aBmoumyHeH mupeougum
Ha Xawumomo, xocnumaau3upaHu 6 KauHukama no
€HgOKpUHOAO2UA U Borecmu Ha obmaHama kbm YM-
BAA ,CB8. MapuHa”, 2p. BapHa 3a nepuoga 2004-2015
2oguHa. Caeg uzkatouBaHe Ha noBauaBawu AunugHa-
ma obmaHa cbCcmoAHUA Kamo npugpyxkaBaw, 3axa-
peH guabem, 3amabcmaBare ¢ ITM > 30, kakmo u
u3kalouBaHe Ha hauueHmMuUMe, npuemauu AUNUGONOo-
HuxkaBawu megukameHmu, ocmanaxa 771 Auua, om
Koumo 36 mbxXe u 735 xeHu Ha cpegHa Bb3pacm
49,81 20guHu (£13,98). AuazHozama aBmoumyHeH mu-
peougum Ha Xawumomo e nocmaBeHa 63 ocHoBa Ha
AabopamopHu u3caegBaHua (noAoXKUMeEAHU mupeone-
poKcuga3zHu aHmumeaa u/uau mupeo2robyauHoBu an-
mumeAa), exozpagCcku NPOMEHU, MUNUYHU 3a MUpeo-
ugum, a npu 48 nayueHma - C MbHKOU2AEHa achupa-
UUOHHa Buoncua U UUMOAO2UYHO u3caegBaHe.

MayueHmume ca pa3geAeHu Ha mpu 2pynu cno-
peg cmouHocmume Ha TCX - 2pyna A (TCX 0,4-4,0
mU/l), epyna b (TCX 4,01-10 mU/l), epyna B (TCX>10
mU/Il). Tpyna b gonbAaHUMeAHO e pa3geaeHa Ha gBe
nogepynu- b1, o6xBawawa auua ¢ TMO HezamuBHu
aHmumeaa u nogepyna b2 ¢ TIO no3umuBHu nauyu-
eHmu. AHaAu3upaHuU ca pe3yamamume om CAegHU-
me AabopamopHu uzcaegBaHua: TCX, CT4, CT3, mu-
peonepokcuga3zHu anmumeaa (TI1O-AT), obw, xorec-
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mepoa (OX), mpuzaauuepugu (TT), LDL- u HDL-xoae-
cmepoA, Kakmo U KAUHUYHama Xapakmepucmuka Ha
nauueHmume.

IMNokazameaume TCX, CT4 u CT3 ca uzcaegBaHu
NO XEMUAYMUHUCUEHMHA UMYHOEH3UMHA Memoguka,
¢ kumoBe Ha Siemens Healthcare Diagnostics, Ha a6-
momamuyeH UmyHoxumuudeH aHaauzamop ADVIA
Centaur XP u Immulite 2000 cbc caegHume pedpeper-
mHu cmouHocmu: TCX 0,4-4,0 mU/l; CT4 10,3-24,0
pmol/l; CT3 2,8-6,5 pmol/l. Tupeo-nepokcugazHume
aHmumeaa (TIO-AT) u mupeo2aobyauHoBu aHmu-
meaa (TI-AT) ca uzcaegBaHu no XemuAymuHUCUEHM-
Ha UMYHOEH3UMHa memoguka, ¢ kumoBe Ha Siemens
Healthcare Diagnostics, ¢ 2openocoyeHua aBmoma-
MuYyeH UMYHOXUMUYEH aHaAu3amop CbC cAegHume
pegepeHmHu cmoldHocmu: TIO-AT (10-100 IU/ml);
TI-AT (20-40 1U/ml). O6wuam xorecmepoa (OX) e uz-
caegBaH no eH3zumeH memog, mpuaauuepugume (TT)
- no memoga Ha Trindler, HDL-c e onpegeaaH gupek-
mHO nocpegcmBom eAaumuHauus/ eH3umHa Kamaaa-
3a, a 3a onpegeaaHemo Ha LDL-c npu TI nog 4,5
mmol/le uznoa3zBan memogbm Ha Friedewald, a npu
Tr Hag 4,5 mmol/l - gupekmeH memog nocpegcm-
Bom eaumuHauus/ eH3umHa kamaaaza. PedpepeHmHu-
me cmoUHOCMU Ha AUNUgHUME noKa3ameAu ca Cb-
omBemtuo: OX 2,7- 5,2 mmol/l; TI go 1,7 mmol/l;
HDL-c 1,0- 1,6 mmol/l; LDL- c go 2,6 mmol/I.

Cmamucmuyeckuam aHaAu3 Ha gaHHume e u3-
BbpweH ¢ nomowma Ha cmamucmuyecku nakem
SPSS Bepcua 19,0 3a Windows. Pezyamamume ca
npegcmaBeHu kamo cpegHu cmoUHOCMU = cmaHgap-
MHO OomKAOHeHue. 3a omkpuBaHe Ha cu2HuUguUKaHm-
Hocm mexgy 2pynume e uznoa3zBan Post Hoc Test Ha
memoga ANOVA, kamo cmamucmuyecku 3Havuma
pa3Aauka ce npue npu p<0,05. KoperauuoHHUSM aHa-
AU3 Ha Pearson e uznoa3BaH 3a aHaAu3zupaHemo Ha
Bpb3kama mexxgy AunugHume U XOpMOHaAHUMe na-
pamempu. Curama Ha Kopeaauus e onpegeaeHa 6 3a-
Bucumocm om cmolHocmma Ha ,r“, kakmo caegBa -
CuAHa KopeAaauuoHHa 3aBucumocm (-1,0 go -0,5 uau
0,5 go 1,0), cpegHa koperayuoHHa 3aBucumocm (-0,5
go -0,3 uau 0,3 go 0,5), craba kopeaauuoHHa 3aBucu-
mocm (-0,3 go -0,1 uau 0,1 go 0,3 ), 6e3 uau c MHO20
caaba kopeaauuoHHa 3aBucumocm (-0,1 go 0,1).

Pesyanmamu

YcmaHoBuxme caegHOMO pa3npegeAeHue Ha
yvacmuuyume cnopeg HuBama Ha cepymHOMO UM
TCX (Taba.1). HaG-mHo200poUHa e 2pynama Ha eymu-
peougHume nauueHmu ¢ aBmoumyHeH mupeougum
(epyna A), BkaouBawa 535 nauueHma (27 mbike u
508 »eHu). CpegHama cmolHocm Ha TCX 6 masu
2pyna e 1,81£0,96 mU/l, a Ha CT4 u CT3, cbomBem-
HO 15,2%3,04 pmol/l u 5,08£1,40 pmol/l. MoBuweHue
noka3zBam eguHcmBeHo mupeonepokcugazHume aH-

mumeaa (399,15+847, 44 1U/ml), kamo moBa e eae-
MeHmM om guaz2Ho3ama Ha 3aboaaBaHemo.

Ipyna b BkatouBa 148 navueHma (3 mbxxe u 145
eHu) ¢ aBmoumyHeH mupeougum Ha Xawumomo u
cybkAuHUYeH xunomupeougu3bm ¢ TCX B guanazoHa
om 4,01 go 10 mU/Il. CpegHama cmouHocm Ha ce-
pymHua TCX 6 masu 2pyna e 5,98%1,47 mU/l, TNO-
AT 759,49+1225,5 IU/ml, npu cpegHu HuBa Ha CT3 u
CT4, nonagawu B peepeHmHu 2paHuyu, cbomBem-
HO 6,00 pmol/l u 13,28 pmol/l.

lpyna B e cobcmaBerHa om 88 nauueHma (6 Mb-
ke u 82 »keHu) ¢ aBmoumyHeH mupeougum Ha Xawu-
momo u TCX Hag 10 mU/l. XopmoHaarHama KoHcme-
AQUUA NpU MmMa3zu 2pyna nauyueHmMu e munuyHa 3a
aBeH xunomupeougu3bm - cpegHu cepymHu HuBa Ha
TCX 49,69+61,87 mU/I, c Hucku cpegHu cmolHocmu
Ha CT4 8,79%4,13 pmol/l u cpeger CT3, nonagaw, 6
pedeHmHu eparuuu (4,13+1,26 pmol/l). Auuama om
epyna B umam Hat-Bucoku cmoliHocmu Ha mupeone-
pokcugazHume aHmumeaa - 955,25£1129,69 1U/ml.

Pesyamamume om cpaBHumeaHua aHaAu3 Ha
mupeougHume napamempu 6 mpume 2pynu ca npeg-
cmaBeHu B Tabauua 2. Aocmuz2Hama e cu2HUgUKaH-
mHa pa3Aauka 6 cmolHocmume Ha TCX u CT4 mexgy
mpume 2pynu. Pesyamamume om u3caegBaHemo Ha
CT3 He gocmuzam cmamucmuyecka 3Havuma pas3au-
Ka meXkgy omgeAaHume 2pynu. TupeonepokcugazHu-
me aHmumeaa nokazBam meHgeHuua 3a nokauBaHe
npu npexoga om eymupeougu3bm Kbm CKX u aBeH
Xunomupeougu3bm, Kamo cmamucmuyecka 3Hayu-
MOCm ce peaucmupa mexgy cepymHume HuBa Ha
TIMO-AT npu eymupeougHume Auua u me3u cbc CKX
(p=0,000), kakmo u mexxgy eymupeougHume u mes3u
¢ aBeH xunomupeougu3zbm (p=0,000).

B Tabauua 3 ca npegcmaBeHu pe3yamamume
om gBeme nogepynu Ha nauueHmume cbc CKX - Au-
ua ¢ TNO-HeezamuBHu aHmumeaa (2pyna b1) u Auua c
TMNO-no3umuBHu aHmumeaa (2pyna b2). MNpu cpab-
HeHue Ha gBeme nogepynu cmoiHocmume Ha TCX
noka3zBam meHgeHuua 3a nokauBaHe, a me3u Ha CT4
Ha noHwXeHue ¢ no3umuBupaHemo Ha mupeonepok-
cugazHume aHmumeaa, kamo moBa obaue He goc-
muza cmamucmuyecka 3Hayumocm.

CueHugpukaHmHa pazauka 6 cmolHocmume Ha
obuwua xorecmepoa ce goka3Ba mexkgy 2pyna A u 2py-
na B (p=0,000), kakmo mexgy 2pyna b u 2pyna B
(p=0,000), noguepmaBaliku BauaHuemo Ha aBHua Xu-
nomupeougu3zbm Bbpxy aunugHama obmanHa (Due. 1).
Mexgy 2pyna A u 2pyna b2 (nauuenmu ¢ aBmoumy-
HeH mupeougum Ha Xawumomo, cYbKAUHUYEH Xu-no-
MUPEeoUguU3bM U NOAOXKUMEAHU MUPEONEePOKCUga3HU
aHmumeaa) ce gocmugza pa3Auka C 2paHu4Ha Cu2HUU-
kaHmHocm (p=0,080). Makap u He3Hayuma, ycmaHo-
Buxme meHgeHuua 3a nokauBaHe Ha cmolHocmMume Ha
obwua xorecmepoa 6 nogepyna b2 6 cpaBHerue c b1.

OuakBaHo HuBama Ha LDL-xorecmepoaa noka-
3axa AuHelHo nokauBaHe om cpegHu HuBa 3,41+1,02
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lepeasa MapuHoBa u cempygHuyu

Tabauya 1. KauHuuHU, XOpMOHAAHU U BUOXUMUYHU NOKa3ameAu Npu mpume 2pynu nayueHmu ¢ aBmoumyHeH mupeougum

TMNO-AT (1U/ml)

399,15 (£847,44)

759,49 (+1225,5)

Mokazamea | reia A | ] | D |

TSH (0,4-4 mU/I) TSH (4,01-10 mU/I) TSH (>10 mU/I)
bpou yuacmuuuyu 535 148 88
Muxe/KeHu 27/508 3/145 6/82
CpegHa 6v3pacm (2.) 50,39 (£14,04) 48,29 (£14,00) 48,62(%£12,67)
UTM (k2/m?) 25,76 (£5,28) 25,53 (£5,49) 28, 02 (£6,36)
TCX (mU/I) 1,81 (£0,96) 5,98 (£1,47) 49,69 (£61,87)
CT4 (pmol/l) 15,2 (£3,04) 13,28 (£3,23) 8,79 (+4,13)
CT3 (pmol/l) 5,08 (£1,40) 6,08 (£8,18) 4,13(%1,26)

5,

955,25 (+1129,69)

bpoii (%) TMO nozumuBxu
nayueHmu

347 (64,86%)

122 (82,43%)

86 (97,73%)

O06w, xorecmepoa (mmol/l) 5,35 (£1,14) 5,26 (£1,14) 6,22 (£1,92)
Tpuzauuyepugu (mmol/l) 1,34 (£0,81) 1,44 (£0,87) 1,69 (£1,17)
HDL-xoArecmepoa (mmol/l) 1,39 (£0,33) 1,48 (£0,43) 1,42 (£0,46)
LDL-xorecmepoa (mmol/l) 3,41 (£1,02) 3,53 (£0,87) 4,19 (£1,63)
MauueHmu c peaAuzupaHo 83 (15,5%) 25 (16,9%) 15 (17,1%)

CC3 (UBC u/uau MCB)

Kpb6Ha 2a0k03a (mmol/l) 4,86 (£1,80) 4,89 (£1,75) 4,29 (£2,05)

Tabauya 2. CpaBrerue u cmamucmuyecka 3Hauyumocm 6 pa3aukume Ha XOpMOHaAHUME U AUNUGHUME Napamempu Npu mpume
ocHoBHuU 2pynu navueHmu ¢ aBmoumyHeH mupeougum.

2’:)2’;33:53“060 cnpamo b cnpamo B cnpnMo B
TCX p= 0,042 p= 0,000 p= 0,000
CT4 p= 0,000 p= 0,000 p= 0,000
CT13 p= 0,293 p=0,613 p= 0,092
TMNO-AT p= 0,042 p= 0,042 p= 0,397
O6w, xoAecmepoa p= 1,000 p= 0,000 p= 0,000
Tpuzauuepugu p=0,612 p= 0,001 p= 0,108
LDL-xorecmepoa p= 1,000 p= 0,000 p= 0,000
HDL-xorecmepoa p= 0,282 p= 1,000 p= 1,000

mmol/l npu eymupeougHume Auua C mupeougum Ha
Xawumomo, npe3 3,53%£0,87 mmol/l npu CKX, go
4,19+1,63 mmol/l npu maHugpecmeH xunomupeougu-
3om (Due. 1). Mo3umuBHuMe MupeonepokcugaszHu aH-
mumeaa npu auyama ¢ TCX mexkgy 4 u 10 mU/l ca co-
npoBogeHu om no-Bucok LDL-xorecmepoa (3,42
mmol/l 8 epyna 61 u 3,6 mmol/l 8 2pyna B2).

Cmamucmuuecku 3Hauyuma pazauka 6 HuBama Ha
LDL-xonecmepoaa ce gocmuza mexgy 2pyna A u B
(p=0,000), 2pyna b u B (p=0,000), kakmo u me>xgy
epyna b2 u nayueHmume ¢ aBeH xunomupeouguzbm
(epyna B) (p=0,001). C eBoaouuama Ha 3a6oraBate-
MO OM eymupeougu3bm KbM XUNOMUPEOUGU3bM, Ce
HabAlogaBa noBuwaBave Ha cmoUHOCMumMe Ha
mpuzauyepugume

122

EngokpuHonozug mom XXI Ne 3/ 2016



Tabauya 3. CpabHerue Ha KAUHUYHUME, XOPMOHAAHUME U GuoXuMuYHU nokaameAu npu gBeme nogepynu nauuermu (TT1O -
HeeamuBHu u no3umuBHu) cbe cybrkauHuueH xunomupeougu3ibm u TCX 4,01-10,0 mUI/L.

Mokazamea I —— | Mogzpuna b2, P
TSH (4,01-10 mU/l) TSH (4,01-10 mU/I)
TMO-AT () TMO-AT (+)

bpou yuyacmuuyu 26 122

Mubxe/xeHu 0/26 3/119 1,000
CpegHa Bwv3pacm (2.) 51,19 (£15,91) 47,68 (£13,55) 1,000
UTM (k2/m?) 26,13 (£5,29) 25,39 (+5,57) 1,000
TSH (mU/1) 5,54 (+0,87) 6,07 (+1,55) 1,000
FT3 (pmol/l) 5,84 (+2,79) 6,03 (£8,84) 1,000
FT4 (pmol/l) 13,72 (£2,33) 13,21 (£3,36) 1,000
Anti TPO (IU/ml) 19,11 (£22,25) 917,28 (£1296,75) 0,000
O6w, xorecmepoa (mmol/l) 5,00 (£1,26) 5,32 (£1,00) 1,000
Tpuzauyepugu (mmol/I) 1,27 (£0,58) 1,48 (£0,91) 1,000
HDL-xorecmepoA (mmol/l) 1,6 (£0,57) 1,45 (£0,40) 1,000
LDL-xorecmepoa (mmol/l) 3,42 (£1,16) 3,60 (£0,82) 1,000
Auua ¢ UBC 4 (15,38%) 14 (11,47%) 1,000
Auya ¢ MCB 1(3,84%) 6 (4,91%) 1,000
Kpws6BHa 2a0k03a (mmol/l) 4,45 (£1,75) 5,01 (£1,74) 1,000

MeXXgy mpume 2pynu, Kakmo u mexgy nogzpynu b1
u b2 (Due. 2). CuzHuguKaHmMHa pa3auka ce omyuma
eguHcmBeHo mexkgy 2pynu A u B (p=0,001).

HabatogaBam ce pazHonocoyHu meHgeHuuu 6
cmouHocmume Ha HDL-c mexxgy pazauuHume 2pynu,
kamo 6 Humo egHa He ce omueme cpegHa cmou-
Hocm, nonagawa 6 kpumepuume 3a memaboaumeH
cuHgpom (mbxe <1,03 mmol/l; >xeHu <1,29 mmol/I).
EymupeougHume Auya umam cpegHo cepymHo HuBo
Ha HDL-c 1,39+0,33 mmol/l. TMauueHmume c aBex
Xunomupeougu3bm umam Nno-HUCbK cpegeH HDL-c
om me3u cvc CKX (1,42%£0,46 mmol/l cpewy
1,48+0,43 mmol/l). AHmumaro-nozumuBHume Auua
cbc CKX ca ¢ no-Hucvk HDL-xorecmepoA om aHmu-
maao-HezamuBHume  (1,45+0,4 mmol/l cpewy
1,60+0,57 mmol/l), 6e3 gocmuezaHe Ha cmamucmu-
yecka 3Hayumocm (Due. 2).

Caaba noro>kumeAHa Cu2HUUKAHMHa KopeAa-
yua ce omkKpu mexkgy cmolHocmume Ha TCX u 006-
wua xorecmepon (r=0,212; p=0,000), mexgy TCX u
mpuezauyepugume (r=0,134; p=0,000), Kakmo u mex-
gy TCX u LDL-c (r=0,276; p=0,000). NMoro>xxumeaHa,
HO MHO20 cAaba U Hecu2HUpUKAHMHa e KopeAauus-
ma mexxgy cepymHume HuBa Ha TCX u HDL-xoaecme-
poaa (r=0,069; r=0,186).

INpu uzcaregBaHe Ha Bpb3zkama mexgy CT4 u Au-

nugHUme nokazameau ce ycmaHoBu craba ompuua-
meAHa cu2HUUKaHMHa KopeAauua ¢ obwua xoaec-
mepoAa (r -0,179; p 0,000), mpuzaauuepugume
(r=0,101; p=0,009) u LDL-c (r=-0,254; p=0,000). Caraba
ompuuameAHa, HO Hecu2HUbUKaHMHa e KopeAauus-
ma mexxgy CT4 u HDL-xoarecmepoaa (r=-0,056;
p=0,330). Craba HecamuBHa Bpb3ka ce omkpu mex-
gy CT3 u obwua xorecmepoa, mpuaauuepugume u
LDL-c u noaoxkumeaHa Bpb3ka mexxgy CT3 u HDL-c.

Cmamucmuuecku 3Ha4uma Kopeaauus ce Ha-
6atogaBa eguHcmBerno mexxgy CT3 u obw, xorecme-
poa (p=0,024).

MHo20 craba u He3zHauuma e Kopeaauusama
MEXgy mumbpa Ha mupeonepokcugazHume aHmu-
meAa U AunugHuUme nokazameau, kamo npu Bcuuku,
¢ u3zkatoueHue Ha HDL-c, e noAoxkumeaHa.

ObcvikgaHe

Bpb3kama mexxgy xunomupeouguima u noBu-
WeHUA puck om amepockAepo3a e gokazaHa 6 mHo-
20 eNuUgeMuoA02UYHU hpoyuBaHua u KAUHUYHU Cmy-
guu (24). Xunomupeougu3zmbm yecmo ce Cbnbmcm-
Ba om gucaunugemus, noBuweHa cbgoBa pezucmen-
MHOCM U guacmoaAHa xunepmoHua. CYyOKAUHUYHUAM
XUNOMUPEOUgU3bM, YUAMO Yecmoma Ha paznpocms-
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lepeara Mapu+oBa u compygrHuyu

Hu6a Ha OX u LDL npu pazAuyHume 2pynu hauueHmu

epyna A 2pyna b 2pyna B
TCX 0,4-4 TCX 4-10 TCX >10 TCX 0,4-4 TCX 4-10
TMO AB neeamuBiu ~ TMO-AT nosumuBHu
. O6w, xonecmepon LDL - xonecmepon

CepymHu HuBa Ha obuy, xorecmepoa u LDL- xoaecmepoa npu pazaudHume 2pynu nayueHmu

epyna A 2pyna b 2pyna B B1 B2
TCX 0,4-4 TCX 4-10 TCX >10 TCX 0,4-4 TCX 4-10
TMNO AB hezamuBHu TMO-AT nosumuBHu
I HDL- xonecmepon Tpuanuuepugu

CepymHu HuBa Ha HDL- xoAecmepoa u mpuzauuepugu Npu pa3audHume 2pynu  navueHmu

paHeHue e gaAaeu no-20Aama om ma3u Ha aBHus, cb-  npoyuBanemo Colorado 26% om auyama c noBuweH
wo ce acouyuupa ¢ noBuweH puck om amepockaepo-  TCX umam cepymHo HuBa Ha TCX Hag 10 mU/I (2). B
3a U MuoKapgeH uHdapkm (25,26). Hawemo npoyyBaHe ca BraloUeHU camo Xxocnumaau-

Hacmoawomo npoyuBaHe gemoHcmpupa hpe-  3UpaHu nauueHmu, koemo obacHaBa no-maakua gaa

Bec Ha eymupeougHuMe (OPMU Ha Mupeouguma Ha ~ Ha eymupeougHume (POPMU U NO-20A€MUA Ha hauu-
Xawumomo (69,4%) Hag me3u CbC CYOKAUHUYEH enmume ¢ TCX > 10 mU/I (37,3% om Bcuuku Auua ¢
(19,2%) u aBen xunomupeouguzbm (11,4%). Mo au-  noBuwen TCX).

mepamypHU gaHHU npubauzumearHo 80% om nauu- Pesyamamume Hu noka3zBam ouakBaHa cuzgHu-
eHmume ¢ aBmoumyHeH mupeougum ca ¢ HOpMaAHU chukaHmMHa pazauka B8 cmoiHocmume Ha TCX u CT4
HuBa Ha TCX npu nocmaBaHe Ha guazHo3zama (27). B MéXgy mpume 2pynu, a Auncama Ha 3Havuma pa3auka
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8 HuBama Ha CT3 ompa3zaBa KbCHOMO My NOHUXKEHUE
8 xoga Ha 3aboaaBaHemo, u mo ocHoBHO Ha MbKaHHO
HuBo. 3Hauumomo noBuweHue Ha mumbpa Ha TIO-
AT npu npexoga om eymupeouguzbm kbm CKX u aBen
xunomupeouguzbm noguepmaBa maxHama poaa 6
npoezpecuama Ha 3aboaaBanemo (10-12).

MogobHo Ha ovakBaHuama, HuBama Ha OX ca
Hau-Bucoku B8 epynama auua c aBeH xunomupeougu-
3bM, 6e3 ga e Haauue AuHeapHo noBuweHue npu npe-
xoga mexkgy 2pynume. B Hawemo uzcaegBate ce yc-
maHoBu no-Bucoka cmodHocm Ha OX 8 e2pynama Ha
eymupeougHume nauvueHmu, 8 cpaBHeHue ¢ ma3u Ha
nayueHmMume CbC CYOKAUHUYEH XUNOMUPEOUGU3bM.
Efstathiadou u cemp. gokaagBam cuzHugpukaHmHo
no-Bucoku cmolHoCMu Ha o6wWuUA XOAECMEPOA Npu
XOpa CbC CYOKAUHUUEH Xunomupeougu3ibm, cpabHe-
HO C eymupeougHU KOHMPOAU (28), HO Hawama 2py-
na cbc cmodHocm Ha TCX 6 pamkume Ha Hopmama, e
cbcmaBeHa om nauueHmu ¢ aBmoumyHeH mupeo-
ugum. Pesyamamume Hu mo2am ga ce obacHam ¢ gok-
AagBarHomo om Michalopoulou 3aBuweno HuBo Ha
OX npu nauueHmu ¢ TCX 6 2opHama noaoBuHa Ha
Hopmama (2-4 mU/l) u noaoXkumeAHu mupeonepoKcu-
ga3zHu aHmumeaa (29). Mlumepec 6u npegcmaBaaBaro
cpaBHeHue Ha AuNUgHUME Napamempu NPU eymupeo-
ugHu Auua ¢ aBmoumyHeH mupeougum u 3gpaBu KoH-
mpoAu, ocobeHo npu cpaBrumu HuBa Ha TCX.

C noBuwaBaHe Ha cepymHua TCX HapacmBam u
cmolHocmume Ha mpuzauuepugume (30), BepoamHo
gbAXKAWO Ce Ha NoHWKeHama akmuBHocm Ha Auno-
NpomeuHAUNa3ama u HamaAeH KAUPbHC Ha bozamume
Ha mpueaauyepugu aunonpomeunu (17). NogobHu Ha
Hawume pe3yamamu ca me3u Ha Efstathiadou u co-
aBm. (28), gokamo 6 gpyau cmyguu ma3u meHgeHuua
e omuyemauBo cuzHudpukanmua (3,31).

Hue nabalogaBame Hal-Bucoka cmolHocm Ha
HDL-c npu nauueHmume cbC cybKAUHUYEH XUunomu-
peougu3bm, a Hal-20AAMO nNoHwKeHue- 6 eymupeo-
ugHama 2pyna. ToBa npomuBopeuu Ha noBeyemo
aBmopu, koumo gokaagBam Had-HUCKku cmoUHoCMu
Ha HDL-c npu xunomupeougHume 60AHu (28,32). [No-
gobHo Ha Hawume pe3yamamu , cmyguu npoBegeHu
om de Castro (33) u Michalopoulou (34) nocouBam
3Ha4yumo no-Bucok HDL-c npu nauueHmu cbe cyb-
KAUHUYeH u aBeH xunomupeougu3zbm. OnucaHume

om Hac noBuweru cmouHocmu Ha HDL-c 6u moz2ao
ga ce gbaxkam Ha noBuweHa KoHUeHMpauua ocHoB-
HO Ha HDL2 yacmuuume (35) uAu Ha HamaAreHa ak-
muBHocm Ha xoaecmepoa-ecmep-mpaHcepHua
npomeuH (CETP) (36). Apy2o Bb3M0xKHO obacHeHue
Ha HeouakBaHo Bucokua HDL-c npu nauyueHmume
cbe CKX e BAuaHUEemMO Ha gonbAHUMEAHU hakmopu
kamo noaa. VMimeHHo B zpynama Ha CKX geabm Ha
>keHume 6e Had-Bucok (98% cpewy 95% 6 2pyna A
u 93% 6 2pyna B).

[NogobHo Ha noBeuemo onucaHu HabAlogeHun
Ha gpyau aBmopu, ce nomBbpgu cuzHUhUKAHMHO
no-Bucokama cmodHocm Ha LDL-c 8 2pynama auua c
aBeH xunomupeougu3bm, cnpamo ocmaHaaume gBe
2pynu (12-14;20,21). Asvold u comp. cbobwaBam 3a
nogobHa meHgeHuua, gopu u npu TCX 6 pamkume Ha
peepeHmHume cmolHocmu (3). Hawume pe3ya-
mamu noka3zBam HapacmBaHe Ha cpegHama cmou-
HOCm Ha mo3u nokazamea ¢ yBeauuaBare cepymHo-
mo HuBo Ha TCX, kakmo u ¢ noumuBupaHe Ha TI1O-
AT B 2pyna b, koemo npegnoaaza noHuXKeHue Ha
LDL-peuenmopHama akmuBHocm ¢ BaowaBaHe Ha
mupeougHama yHKuUA.

C napacmBaHe Ha cpegHama cepymHa KOHUEH-
mpauua Ha TCX 8 mpume 2pynu ce yBeauuaBa u cop-
geuHo-cbgoBuam puck, uzpazeH Kamo NPOUEHMHO
CbOMHOWeEHUE Ha nayueHmMume ¢ ucxemudHa 6o-
Aecm Ha copuemo (MBC) u/uau mo3buHo-cbgoBa 6o-
recm (MCB) om obwua 6polt 6 cbomBemHama 2py-
na. Hawume pesyamamu nomBbp>kgaBam gaHHume
Ha Tunbridge u cbaBm. 3a noBuweH kapguo-Backyaa-
peH pucK Npu xunomupeougHume nauueHmu (37),
ob6acHaBaH ¢ guacmoAHa XunepmoHus, HapyweHa eH-
gomeaHa ¢pyHkuua, noBuwer LDL-c.

B 3akaroyeHue, 63 ocHoBa Ha Hawume pe3ya-
mamu 3a BaowaBaHe Ha AuNnUgHUME nokazameau u
noBuwaBaHe Ha cbpgeuHo-cbgoBua puck ¢ noBuwa-
BaHe Ha TCX npu nauyueHmu ¢ aBmoumyHeH mupeo-
ugum Ha Xawumomo, Npu nNocAegHUme e ymecmHo
uzcaegBate Ha pa3zwupeH aunugeH npocpua. Heobxo-
guMU Ca gonbAHUMEAHU NpocnekmuBHu npoyuBaHun
3a edpekma Ha 3amecmumerHomo aeBomupokcuHoBo
AeveHue Bbpxy AunugHUME napamempu U Hy>Kgama
0Mm gonbAHUMEAHa AunugonoHuykaBawa mepanus.
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Pesiome

The aim of this retrospective study was to assess the lipid disturbances in patients with autoimmune thyroiditis.

Methods: 1380 patients with autoimmune thyroiditis, hospitalized in Endocrinology department of ,St.
Marina” Hospital, Varna for the period of 2004-2015 year, participated in the study. After excluding conditions
influencing lipid profile, 771 patients remained for analysis (36 men and 735 women, mean age 49,81 + 13,98
years). They were divided in three groups according to TSH values - group > (0,4- 4 mUy/I), group B (4,01-10
mU/I), group C (>10,01 mU/l). Group B was divided into two subgroups: B1 - patients with negative thyroperox-
idase antibodies (TPO Ab) and B2 - patients with positive TPO Ab. We evaluated thyroid ultrasound data, TSH,
free T3 (FT3), free T4 (FT4), TPO-Ab, total cholesterol (TC), triglycerides (TG), LDL - and HDL-c levels.

Results: With the increase of TSH value, we observed elevation in serum TG (Group A - 1,34 mmol/l, Group
B - 1,44 mmol/l, Group C - 1,69 mmol/l); as well as in LDL-c values (Group A - 3,41 mmol/l; Group B - 3,53
mmol/l; Group C - 4,19 mmol/l). The comparison of the two subgroups B1 and B2 found out an increase in TC,
TG, LDL- levels and a decrease in HDL-c levels. A significant difference in TG between patients in Group A and
Group C was observed (p=0,001). Significant differences in LDL-c levels were found between Group A and Group
C (p<0,000), Group B and Group C (p<0,000), Group B2 and Group C (p=0,001). 16,9% of the patients in group
B and 17,1% in group C were diagnosed with coronary heart disease and/or cerebrovascular disease.

Conclusions: Autoimmune thyroiditis as one of the main reasons for hypothyroidism is associated with lipid

abnormalities and increased cardiovascular risk, taht are more pronounced in overt than in subclinical hypothy-
roidism.

KatoyoBu gymu: autoimmune thyroiditis, hypothyroidism, lipid profile, subclinical and overt hypothyroidism

Introduction: in total cholesterol (TC), low-density lipoprotein cho-

lesterol (LDL-c) and triglycerides (TG) and a linear

Thyroid function regulates a wide variety of meta-  decrease in high-density lipoprotein cholesterol (HDL-
bolic activities in the human body. It affects lipoprotein ¢) levels has been observed with increasing TSH (3).

metabolism as well as some cardiovascular disease risk Chronic lymphocytic thyroiditis of Hashimoto is

factors thus influencing the overall cardiovascular risk ~ an autoimmune thyroid disease with heterogeneous

(1,2). Even within the reference range of thyroid-stimu-  clinical and hormonal characteristics which cover the

lating hormone (TSH) correlations between TSH and entire spectrum of euthyroidism, through subclinical
lipid parameters have been reported. A linear increase  hypothyroidism to overt hypothyroidism. The most

126

EHgokpuHonoeus mom XXI Ne3/ 2016



rare is the hormonal constellation of hyperthyroidism,
with a frequency of approximately 4,5% of all the
patients with Hashimoto's thyroiditis (4).

Hypothyroidism is a clinical syndrome character-
ized by a deficiency of thyroid hormones with the
most common underlying cause being autoimmune
thyroiditis (5). The incidence of primary hypothy-
roidism is about 1%, but increases to approximately
5% with cases of subclinical hypothyroidism (6). The
NHANES Il survey shows a 4,6% prevalence of
hypothyroidism in the general population, while a
study conducted in Colorado - 9,5% (2). Thyroid fail-
ure is more common in women and its prevalence
increases with age, as it represents a common cause of
secondary dyslipidemia (7). A Bulgarian epidemiologi-
cal study reports an incidence of hypothyroidism of
6,33%, defined as TSH > 4,2 mUI/I, and elevated lev-
els of total cholesterol (> 5,2mmol/l) in 63,5% of
hypothyroid individuals (8).

Subclinical hypothyroidism (SH) is characterized
by elevated serum TSH levels with normal levels of
free T4 (FT4) and free T3 (FT3) regardless of the pres-
ence or absence of clinical expression. It occurs much
more frequently than overt hypothyroidism, and its
incidence in the general population ranges between
4,3 and 9% (2,9). The most common cause for SH is
autoimmune thyroiditis, as 20-50% of the patients with
subclinical thyroid disease develop clinically manifest
hypothyroidism for a period of 4-8 years (10).
Progression from subclinical to overt hypothyroidism
accounts for 2-5% of all the cases annually. The rate of
progression is higher with the concomitant presence
of thyroperoxidase antibodies (TPO-Ab) (11).
Conversely, elevated TSH levels could be normalized
in patients with negative TPO-Ab and also in those
with a normal ultrasound image of the gland (12).

Although decreased thyroid function is accompa-
nied by reduced activity of the enzyme 3-hydroxy-3-
methyl-glutaryl-coenzyme A (HMG- CoA) reductase,
TC and LDL-c levels are increased in patients with
overt hypothyroidism (13,14). This is due to the
decreased LDL-receptors' activity, resulting in
decreased catabolism of LDL and intermediate density
lipoproteins (IDL) (15,16). A decrease in lipoprotein
lipase (LPL) activity is found in hypothyroid patients
impairing the clearance of triglyceride-rich lipoproteins
(17). This lipid constellation is associated with
increased cardiovascular risk (18,19).

Increased serum levels of total cholesterol and
LDL-c have also been reported in patients with subclini-
cal hypothyroidism (20,21). The information from
NHANES Il shows increasing total cholesterol levels in
subclinical thyroid insufficiency compared to euthyroid
controls (22) while other studies do not reach a statisti-
cally significant difference in lipid parameters (14,23).

Since the data for associated with SH dyslipi-
demia are controversial, the purpose of this study was
to evaluate lipid characteristics in individuals with
autoimmune thyroiditis and to investigate the relation-
ship of various lipid parameters and levels of TSH,
peripheral thyroid hormones and thyroid antibodies.

Materials and Methods:

1380 patients with autoimmune thyroiditis, hos-
pitalized in the Endocrinology Department of ,St.
Marina” Hospital, Varna for the period 2004-2015 par-
ticipated in this retrospective study. After excluding
conditions influencing lipid profile such as diabetes,
obesity with BMI> 30 and excluding patients, taking
lipid-lowering medications, 771 people remained (36
men and 735 women, mean age 49,81+13,98 years).
Hashimoto's autoimmune thyroiditis is diagnosed on
the basis of laboratory tests (positive thyroid peroxi-
dase antibodies and/or thyroglobulin antibodies), ultra-
sonographic changes typical of thyroiditis and in 48
patients by fine needle aspiration biopsy and cytologi-
cal examination.

The patients were divided into three groups
according to TSH values - group A (0,4- 4,0 mU/I),
group B (4,01-10,0 mU/l), group C (>10,0 mU/I).
Group B was subdivided into two subgroups - sub-
group B1, including patients with negative thyroperox-
idase antibodies (TPO Ab) and subgroup B2, com-
prised of patients with positive TPO Ab. We evaluated
the results of the following laboratory tests: TSH, FT,,
FT,;, TPO-Ab, total cholesterol (TC), triglycerides (TG),
LDL- and HDL-c levels and the clinical characteristics
of the patients.

Serum TSH, FT, and FT; levels were evaluated by
the chemiluminescent enzyme immunoassay method,
with Siemens Healthcare Diagnostics kits on an auto-
mated immunochemical analyser ADVIA Centaur XP
and Immulite 2000 with the following reference val-
ues: TSH - 0,4-4,0 mU/I; FT, - 10,3-24,0 pmol/l; FT,
- 2,8-6,5 pmol/l. TPO-Ab and thyroglobulin antibodies
(TG-Ab) were tested by the chemiluminescent enzyme
immunoassay method, with Siemens Healthcare
Diagnostics kits on an automated immunochemical
analyser with these reference values: TPO-Ab (10-100
IU/ml); TG-Ab (20-40 IU/ml). Total cholesterol was
examined by an enzyme method. TG - by the Trindler
method. HDL-c was determined directly by the elimina-
tion/catalase enzyme method. For the examination of
LDL-c in TG below 4,5 mmol/l the Friedewald method
was used, and for TG over 4,5 mmol/l by the elimina-
tion/enzyme catalase method. The reference values of
lipid parameters are: TC - 2,7-5,2 mmol/l; TG up to 1,7
mmol/l; HDL-c - 1,0-1,6 mmol/l; LDL-c up to 2,6 mmol/I.
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The statistical analysis was performed by using
SPSS version 19,0 for Windows. The results are pre-
sented as mean values * standard deviation. A Post
Hoc Test of the ANOVA method was used to detect
differences between groups and a statistically signifi-
cant difference is accepted at p<0,05. The Pearson cor-
relation coefficient test is performed to evaluate the
correlation of lipid and hormonal parameters. The
strength of the correlation is determined depending on
the value of ,r“, as follows - strong correlation (-1,0 to
-0,5 or 0,5 to 1,0), moderate correlation (-0,5 to -0,3 or
0,3 to 0,5), weak correlation (-0,3 to -0,1 or 0,1 to 0,3),
none or very weak correlation (-0,1 to 0,1).

Results:

We found the following distribution of the partic-
ipants according to their TSH levels (Table 1). The
largest group is the group of euthyroid patients with
autoimmune thyroiditis (Group A) including 535
patients (27 men and 508 women). The mean value of
TSH in this group is 1,81£0,96 mU/|, and the values of
FT, and FT; are 15,2£3,04 pmol/l and 5,08+1,40
pmol/l, respectively. Only the thyroid peroxidase anti-
bodies are increased (399,15£847,44 IU/ml) as an ele-
ment of the diagnosis of Hashimoto's thyroiditis.

Group B is comprised of 148 patients (3 men and
145 women) with Hashimoto's autoimmune thyroiditis
and subclinical hypothyroidism with TSH in the range of
4,01 to 10 mU/I. The mean value of the serum TSH in
this group is 5,98+1,47 mU/Il, TPO-Ab 759,49+1225,5
[U/ml, with mean levels of FT3 and FT4 within the refer-
ence range, 6,00 pmol/l and 13,28 pmol/l, respectively.

Group C is composed of 88 patients (6 men and
82 women) with Hashimoto's autoimmune thyroiditis
and TSH above 10 mU/I. The hormonal constellation in
this group of patients is typical for overt hypothyroidism
- mean serum levels of TSH 49,69+61,87 mU/l, with
decreased mean values of FT, (8,79+4,13 pmol/l) and
mean FT; in the reference range (4,13£1,26 pmol/l).
Patients from group C have the highest levels of thyroid
peroxidase antibodies - 955,25£1129,69 1U/ml.

The results of comparative analysis of thyroid
parameters in the three groups are presented in Table
2. A significant difference in the values of TSH and FT,
between the three groups has been achieved. The dif-
ference of FT; levels in the three groups does not
reach statistical significance. Thyroid peroxidase anti-
bodies tend to rise during the transition from euthy-
roidism to subclinical hypothyroidism and overt
hypothyroidism and significant difference is registered
between serum levels of TPO-Ab in euthyroid patients
and those with subclinical hypothyroidism (p=0,000),
and between euthyroid ones and those with overt
hypothyroidism (p=0,000).

Table 3 presents the results of the two subgroups
in patients with subclinical hypothyroidism - patients
with negative TPO antibodies (Group B1) and those
with positive TPO antibodies (Group B2). Comparing
the two subgroups, values of serum TSH tend to
increase, while those of FT, tend to decrease along
with the rise of thyroid peroxidase antibodies, which
however did not reach statistical significance.

A significant difference in total cholesterol is reg-
istered between group A and group C (p=0,000), and
also between group B and group C (p=0,000), high-
lighting the influence of overt hypothyroidism on lipid
metabolism (Figure 1). Between group A and sub-
group B2 (patients with Hashimoto's autoimmune thy-
roiditis, subclinical hypothyroidism and positive thy-
roid peroxidase antibodies) a difference in total choles-
terol with borderline significance (p=0,080) is reached.
Although insignificant, we establish a tendency for
increasing values of total cholesterol in subgroup B2
compared to B1.

As expected, levels of LDL-cholesterol increase
linearly from average levels of 3,41+1,02 mmol/l in
euthyroid patients with Hashimoto's thyroiditis,
through 3,53+0,87 mmol/l in subclinical hypothy-
roidism, to 4,19%£1,63 mmol/l in those with overt
hypothyroidism (Figure 1). In people with TSH levels
between 4 and 10 mU/I positive thyroid peroxidase
antibodies are accompanied by higher LDL-c levels
(3,42 mmol/l for group B1 and 3,6 mmol/l for group
B2). A statistically significant difference in levels of
LDL-c is registered between group A and C (p=0,000),
group B and C (p=0,000), and between B2 group and
patients with overt hypothyroidism (group C)
(p=0,001).

With the evolution of the disease from euthy-
roidism to hypothyroidism, there is an increase in triglyc-
eride values among the three groups, as well as between
subgroup B1 and B2 (Figure 2). A significant difference is
reported only between group A and C (p=0,001).

There are diverse trends in the levels of HDL-c in
the comparison between the groups, but the mean
HDL of none of the groups fulfill the criteria for meta-
bolic syndrome (males <1,03 mmol/l; females <1,29
mmol/l). Euthyroid patients have an average level of
HDL-c 1,3940,33 mmol/l. Patients with overt hypothy-
roidism have lower average HDL-c than those with
subclinical hypothyroidism (1,42+0,46 mmol/l versus
1,48+0,43 mmol/l). Antibody-positive patients with
subclinical hypothyroidism have lower HDL-c from
those who are antibody-negative (1,45+£0,4 mmol/I
versus 1,60%£0,57 mmol/l), however without statistical
significance (Figure 2 ).

We find a weak, positive and significant correla-
tion between the values of TSH and total cholesterol
(r=0,212; p=0,000), between TSH and triglycerides
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Table 1.

Clinical, hormonal and biochemical parameters in the three groups of patients with autoimmune thyroiditis

Indicator

|
TSH (0,4-4 mU/I)

S
TSH (4,01-10 mU/I)

I
TSH (>10 mU/l)

Number of participants

535

148

88

Men/ Women

27/508

3/145

6/82

Mean age (years)

50,39 (£14,04)

48,29 (+14,00)

48,62(+12,67)

BMI (kg/m?)

25,76 (£5,28)

25,53 (£5,49)

28, 02 (£6,36)

TSH (mU/I) 1,81 (£0,96) 5,98 (+1,47) 49,69 (+61,87)
FT, (pmol/l) 15,2 (£3,04) 13,28 (£3,23) 8,79 (+4,13)
FT, (pmol/l) 5,08 (+1,40) 6,08 (+8,18) 4,13(£1,26)

TPO-Ab (1U/ml)

399,15 (£847,44)

759,49 (+1225,5)

955,25 (+1129,69)

Number (%) TPO positive
patients

347 (64,86%)

122 (82,43%)

86 (97,73%)

Total cholesterol (mmol/l) 5,35 (£1,14) 5,26 (£1,14) 6,22 (£1,92)
Triglycerides (mmol/l) 1,34 (£0,81) 1,44 (£0,87) 1,69 (£1,17)
HDL (mmol/l) 1,39 (£0,33) 1,48 (£0,43) 1,42 (£0,46)
LDL (mmol/l) 3,41 (£1,02) 3,53 (£0,87) 4,19 (£1,63)

Patients with IHD and/
or CVD

25 (16,9%)

15 (17,1%)

Blood glucose (mmol/l)

4,86 (+1,80)

4,89 (+1,75)

4,29 (£2,05)

Table 2. Comparison and statistical significance for differences in hormonal and lipid parameters in three main groups of patients
with autoimmune thyroiditis.
Intergroup toward B toward C toward C
comparison
TSH p= 0,042 p= 0,000 p= 0,000
FT, p= 0,000 p= 0,000 p= 0,000
FT, p= 0,293 p=10,613 p= 0,092
TPO-Ab p= 0,042 p= 0,042 p= 0,397
Total cholesterol p= 1,000 p= 0,000 p= 0,000
Triglycerides p=0,612 p= 0,001 p= 0,108
LDL- cholesterol p= 1,000 p= 0,000 p= 0,000
HDL- cholesterol p= 0,282 p= 1,000 p= 1,000

(r=0,134; p=0,000), as well as between TSH and LDL-
¢ (r=0,276; p=0,000). There is a positive but very weak
correlation between serum levels of TSH and HDL-c
(r=0,069; r=0,186).

The analysis of the relation between FT, and lipid

parameters revealed a weak negative significant corre-
lation with total cholesterol (r=-0,179; p=0,000),
triglycerides (r=-0,101; p=0,009) and LDL-c (r=-0,254;
p=0,000). There is a weak, negative and insignificant
correlation between FT, and HDL-c (r=-0,056;
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Table 3. Comparison of the clinical, hormonal and biochemical parameters in both subgroups of patients (TPO - negative and
positive) with subclinical hypothyroidism and TSH 4,01-10,0 mUI / 1.
Indicator | Subsroun B1. | | Subgroup B2, | P
TSH (4,01-10 mU/I) TSH (4,01-10 mU/I)
TMO-AT () TMO-AT (+)

Number of participants 26 122

Men/women 0/26 3/119 1,000
Mean age (years) 51,19 (£15,91) 47,68 (£13,55) 1,000
BMI (kg/m?) 26,13 (+5,29) 25,39 (+5,57) 1,000
TSH (mU/1) 5,54 (+0,87) 6,07 (£1,55) 1,000
FT, (pmol/l) 5,84 (+2,79) 6,03 (+8,84) 1,000
FT, (pmol/l) 13,72 (£2,33) 13,21 (£3,36) 1,000
Anti TPO 1U/ml 19,11 (+22,25) 917,28 (£1296,75) 0,000
Total cholesterol (mmol/l) 5,00 (£1,26) 5,32 (£1,00) 1,000
Triglycerides (mmol/I) 1,27 (x0,58) 1,48 (£0,91) 1,000
HDL (mmol/l) 1,6 (+0,57) 1,45 (£0,40) 1,000
LDL (mmol/l) 3,42 (+1,16) 3,60 (+0,82) 1,000
People with CAD 4 (15,38%) 14 (11,47%) 1,000
People with CVD 1(3,84%) 6 (4,91%) 1,000
Blood glucose (mmol/I) 4,45 (£1,75) 5,01 (£1,74) 1,000

p=0,330). A weak, negative correlation is established
between FT; and total cholesterol, triglycerides and
LDL-c and a positive correlation between FT; and
HDL-c. A statistical significance is observed only
between FT; and total cholesterol levels (p=0,024).

Very weak and insignificant is the relation between the
titers of TPO-Ab and lipid parameters, as for all of
them, except for HDL-c, the correlation is positive.

Discussion:

The association between hypothyroidism and an
increased risk of atherosclerosis has been demonstrat-
ed in many epidemiological and clinical studies (24).
Hypothyroidism is often accompanied by dyslipi-
demia, increased vascular resistance and diastolic
hypertension. Subclinical hypothyroidism, the preva-
lence of which is far greater than overt hypothy-
roidism, is also associated with an increased risk of ath-
erosclerosis and myocardial infarction (25,26).

The present study demonstrates that the majority
of patients with Hashimoto's thyroiditis are euthyroid
(69,4%), followed by those with subclinical hypothy-
roidism (19,2%) and overt hypothyroidism (11,4%).

According to the literature data, approximately 80% of
patients with autoimmune thyroiditis have normal lev-
els of TSH at the time of diagnosis (27). In the
Colorado's study, 26% of participants with elevated
serum TSH levels had TSH above 10 mU/I (2). Since
our study included only hospitalized patients, this
could explain the smaller percentage of euthyroid
ones and the greater part of patients with TSH >10
mU/I (37,3% of all patients with an increased TSH).
Our results show an expected significant difference in
values of TSH and FT, between the three groups. The
insignificant difference in the levels of FT; reflects its
late decrease in the course of the disease, mainly at tis-
sue level. The significant increase in titers of TPO-Ab
from euthyroidism through SCH to overt hypothy-
roidism emphasizes their role for the progression of
the disease (10-12).

As expected, the highest levels of TC are regis-
tered in the group of patients with overt hypothy-
roidism, without a linear increase through different
groups. In our study the euthyroid group has a higher
value of the TC compared to the group of patients
with subclinical hypothyroidism. Efstathiadou et al.
reported significantly higher levels of total cholesterol
in subclinical hypothyroidism compared to euthyroid
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Levels of TC and LDL in different

group B
TSH 4-10

group A group C

TSH 0,4-4

I Total cholesterol

TSH >10

B1 B2
TSH 0,4-4 TSH 4-10
TPO - Ab negative  TPO - Ab positive

LDL - cholesterol

Serum levels of total cholesterol and LDL-C in different groups of patients

group B
TSH 4-10

group C
TSH >10

group A
TSH 0,4-4

B HDL- cholesterol

TSH 0,4-4
TPO - Ab negative

TSH 4-10
TPO - Ab positive

triglycerides

Serum levels of HDL-c and triglycerides in the different patient groups

controls (28). In our study the euthyroid group with a
value of TSH in the normal range, is composed of
patients with autoimmune thyroiditis. Our results
could be explained by an increased level of TC in
patients with TSH in the upper half of the range (2-4
mU/l) and positive for TPO-Ab (29) reported by
Michalopoulou. A comparison in lipid parameters
between euthyroid patients with autoimmune thyroidi-
tis and healthy controls, especially with comparable
levels of TSH would be interesting as a future research.

With the increase of serum TSH, TG values raise (30),
probably due to lower activity of lipoprotein lipase and
decreased clearance of Tgrich lipoproteins (17). Our
results are similar to those of Efstathiadou et al. (28),
whereas other studies report a clearly significant corre-
lation (3.31).

We observe the highest levels of HDL-c in
patients with subclinical hypothyroidism, and the low-
est in the euthyroid group. This is in contrast to most
studies, reporting the lowest levels of HDL-c in hypo-
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References

thyroid patients (28.32). Similar to our
results, studies conducted by de Castro (33)
and Michalopoulou (34) indicate significant-
ly higher HDL-c in patients with subclinical
and overt hypothyroidism. The elevated val-
ues of HDL-c, described by us, could be
explained by an increased concentration of
HDL2 fraction (35) or with a reduced activ-
ity of cholesteryl-ester-transfer protein
(CETP) (36). Another possible explanation
of the unexpectedly high HDL-C in patients
with subclinical hypothyroidism is the influ-
ence of other factors such as gender.
Indeed the percentage of women in the
group of subclinical hypothyroidism is the
highest compared to other groups (98% vs.
95% in group A and 93% in group C).

Like most described observations of
other authors, a significantly higher amount
of LDL-c is confirmed in the group of people
with overt hypothyroidism, compared to
the other two groups (12-14; 20-21). Asvold
et al. reported a similar trend, even with
TSH in the reference range (3). Our results
show an increase in the mean value of LDL-
¢ with increasing serum levels of TSH, as
well as the raise of TPO-Ab in subgroup B2,
which implies a decrease in the activity of
LDL-receptor with deterioration of thyroid
function.

Along with the increase of mean
serum concentration of TSH in the three
groups the cardiovascular risk raises,
expressed as a percentage of patients with
ischemic heart disease (IHD) and / or cere-
brovascular disease (CVD), from the total
number in the group. Our results confirm
the data of Tunbridge et al. on increased
cardiovascular risk in hypothyroid patients
(37), explained by diastolic hypertension,
impaired endothelial function, increased
LDL-c.

In conclusion, based on our results for
the deterioration of lipid parameters and
cardiovascular risk with the increase of TSH
in patients with autoimmune thyroiditis, it is
reasonable to evaluate a full lipid profile in
Hashimoto's patients. Further prospective
studies are needed to elucidate the effect of
levothyroxine replacement therapy on lipid
parameters and the need for additional
lipid-lowering therapy.
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OpueuHanHa cmamus

Hu6o Ha LDL-cholesterol - poaAama Ha noAa u
6v3pacmma 3a ochopmaHe HA amepo2eHHU
ycaroBua 3a bvAzapckama nonyaayun
(enugemuoAo2uuyHo npoyuBaHe Ha bvA2apcko
gpyxecm6o no eHgoKpuHoAo2uAa'20122)

bopucoBa, Anna-Mapua W., lLlunkoB, Arekcangop A., Braxo6, Mopgan A.,
Aako6cka, Auaus, H., Togopo8, Togop LI.
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Pegykuuama 6 HuBomo Ha LDL-xorecmepoa (LDL-ch) ¢ T mmol/l Bogu go HamareHue ¢ 22% Ha CbpgeyHo-
cbgoBama cmvpmuocm (CCC) 3a cpok Hag 5 20guHuU.

Llenma Ha Hacmoawomo npoyudBare e ga ce ymouHu paznpocmpareHuemo Ha noBuweHua LDL-ch 8 6bA-
2apckama nonyaauus.

Mamepuaa u memogu: lNpoBegeHo e mpaHcBep3aaHo (cross-sectional) myamuuermpoBo npoyuBate cpeg
6ba2apcka nonyaauua ¢ 2032 yuacmHuka [1049 >xeHu (53,4%) u 917 mbxe (46,6%), Ha cpegHa Bb3zpacm
49,30£14,75 2. (2 20-80 2.)], koumo ca pazgeAeHu No pea2uoHu, NoA u Bb3pacm cnopeg gaHHume Ha HCU, 2011
2. KpbBHu npobu ca B3emaHu caeg 12-uacoB HoweH 2Aag 3a onpegeAaHe Ha AUNUGEH NPOPUA — 0BW, Xorecme-
poa, HDL-xorecmepoa u mpuzaauuepugu (TT) uzcaegBaru upe3 Enzymatic Colour Test (CHO-POD). INpu 66 om
u3caegBanume 2032 Auua ce ycmaroBu cepymuo HuBo Ha TI = 4,5 mmol/l (3,2%). Te3u Auua 6axa uzkaloueHu
om aHaau3za. lNpu ocmaHarume 1966 Auua no ycmaroBeHa hopmysa ce uzuucau HuBomo Ha LDL-ch. M3caeg-
Banume Auua ca pa3znpegeaeHu 6 mpu epynu cnopeg HuBomo Ha LDL-ch: onmumanto - <3,37 mmo/I; Bucoko
->3,37 - <4,1 mmol/l; mHozo Bucoko - >4,1 mmol/I.

Pezyamamu: Yecmomama Ha LDL-ch >4,1 mmol/l HapacmBa gBykpamHo c HanpegBaHe Ha Bb3pacmma
(20,5% npu 20-44 2. cpewy 41% npu 45-59 u 260 2). OcoberHocmu 8 mpume Bb3pacmoBu kamezopuu npu
mbkeme: om 20 go 44 2. HuBomo Ha LDL-ch HapacmBa ¢ ~1,0 mmol/l; om 45 go 55 2. HuBomo Ha LDL-ch ce
3agbprka Ha egHo HUBo u caeg 55 2. cnaga. Mpu xxeHume om 20 go 44 2. HuBomo Ha LDL-ch HapacmBa, koe-
mo nepcucmupa u 3a Bb3zpacmma 45-59 2. EgBa caeg 70/75 2. HuBomo Ha LDL-ch cnaga. MHozo Bucoko HuBo
Ha LDL-ch 8 maagama Bb3pacm Ha xkeHume e 2 nbmu no-pagko B cpaBHeHue ¢ mbxxeme (13,6% cpewy 27,7%).
B mpemama Bb3pacm, obauve, cumyauuama ce NPOMEHs U >XeHume umam no-20Aama yecmoma Ha mHoz20 Bu-
coko HuBo Ha LDL-ch 6 cpaBHeHue c mbxxeme (49% cpewy 32%).

3akaroyerue: LleaenacoueH ckpuHuHe mpabBa ga ce npoBexkga npu maagu mbike, mbl kamo 6au3o 1/; om
max umam mHoz20 Bucoko HuBo Ha LDL-ch u BepoamHo moBa e cBbp3aHo ¢ HeguazHOCMuUUUpPaHa PaMUAHA XU-
nepxoaecmepoaemua. B mpemama 8v3pacm moBa mexxko HapyweHue 8 aunugume e no-yecmo, HO MHO20 No-
Beue ca >xeHume - noaroBuHama om max cpewy camo 1/; om mbxkeme.

Key words: nonyaayuorna yecmoma na LDL-ch, Bb3pacmoBa gunamuka Ha LDL-ch npu mwke, Bb3pacmoBa gu-
Hamuka Ha LDL-ch npu >keHu
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B noBeuemo cmpaHu camo okoAao 1% om cayvau-
me Ha Xxemepo3u2omHa pamuAHa Xunepxoaecmepo-
remua (DX) ca guazHocmuuupaHu. pegnoaaza ce,
ye B cBema uma om 14 go 34 muauoHa auua c OX. Ta
€ uyecma 2eHemuyHa NPUYUHA 32 paHHO KOPOHapHO
cbpgeyHo 3aboaaBare (1). MoHacmoawem ce cmama,
ye uma Hag 1200 mymauuu Ha peuenmopa 3a LDL-ch,
koumo ca npuyuHa 3a MX (2). MNpu xemepo3zuzomHa-
ma ¢popma obwuam xorecmepoa e 8-15 mmol/L u
cbpgeuHo-cbgoBo 3aboaaBave (CC3) ce pa3zBuBa
0b6ukHoBeHHO npegu 55-60 2. Bv3pacm. MNpu xomo3u-
20mHama popma obwuam xoarecmepoa e obuyalHo
12-30 mmol/L u CC3 ce pa3zBuBa mBuvpge paHo -
npegu 20-2oguwHa Bb3pacm. MNpu DX puckbm om
CC3 e 13 nbmu no-Bucok (95% Cl:10-17-nbmu) npu
AUNCa Ha AedyeHue CbC CmMamuHu U HamaaaBa go 10-
kpamHo noBuweHue (95% Cl:8-14-nbmu) npu npo-
BexxgaHe Ha cmamuHoBo AeuveHue. 3a CbXKaseHue,
cmamuHu ce npegnucBam mBbpge kbcHo B xuBo-
ma, koeamo Beue e Haauue mexKka amepoCKAEPO3a.

[Mpe2aegbm Ha gaHHUMeE om 26 paHgomu3UpaHu
npoyuBaHua u mema-aHaausu cbc 170 000 yuacmHu-
uu ycmaroBaBa, ue pegykuyuama 6 HuBomo Ha LDL-
ch ¢ 1T mmol/l Bogu go HamareHue ¢ 22% Ha cbpgeu-
Ho-cbgoBama cmbpmuocm (CCC) u ¢ 12% Ha cmbpm-
Hocmma om BcakakBa npuduHa 3a cpok Hag 5 20gu-
Hu (3).

Mo npuHuyun ce npenopbuBa ckpuHupaHe 3a DX
6 cayyaume, koeamo uaeH om cemelcmBomo uma
DX, npu HuBo Ha obwua xorecmepoa =8 mmol/L 3a
Bb3pacmeH uau 26 mmol/L 3a geme, npu paHHO
pazBumue Ha CC3 - npegu 55 2. 3a mb>Xe u npegu 60
2. 3a XeHu, npu BHe3zanHa cmbpmM Ha yAaeH om ce-
metcmBomo uau npu kcaHmomu(4).

American Association Clinical Chemistry cbBmecm-
HO ¢ napmHbopu om 17 CgpyrkeHua nocmuaam KOH-
ceHcyc omHocHo Bpb3zkama mexgy noBuweHomo
HuBo Ha LDL-ch u pucka om CC3. CbaaacHo National
Cholesterol Education Program, 2001(5) u akmyaau-
3upaHume gaHHu Ha NIH om 2005 2. (6), HuBomo Ha
LDL-ch npu Aunca Ha gpyau puckoBu pakmopu ga ce
oueHaBa, kakmo caegBa:

«IMog 100 mg/dL (2,59 mmol/L) - onmumanHo

+100-129 mg/dL (2,59-3,34 mmol/L) - 6auzo go
ONMUMaAHOMOo

+130-159 mg/dL (3,37-4,12 mmol/L) - epaHuyHO
Bucoko

+160-189 mg/dL (4,15-4,90 mmol/L) - Bucoko

+MHo20 Hag 189 mg/dL (4,90 mmol/L) - mHoeo
Bucoko

lfoaemume puckoBu cakmopu 3a CC3 cnopeg
NIH, 2001(5), koumo mo2am ga npomeHam mapzema
3a LDL-ch ca:

1. Bbzpacm (Mbxke Hag 45 2. u »eHu Hag 55 2)

2. ApmepuaaHa xunepmoHua (KpbBHO HaaszaHe

2 140/90 mmHg uau npuem Ha aHmuxunepmeH3uB-
HU cpegcmBa)

3. MNpegwecmBawo KOpoHapHO CcbpgeuHo 3a60-
AaBaHe

4. 3axapeH guabem

5. ®amuaHocm 3a cbpgedHocbgoBo 3aboanBaHe
(nbpBa cmeneH pogHUHU-MBXKE Nog 55 2. UAU >KeHu
nog 65 2.)

6. TomioHoONyweHe

TapeemHume cmotHocmu Ha LDL-ch 3a BkaouBa-
He Ha AedeHue npu HaAaudue Ha puckoBu hakmopu
cnopeg lNpenopbkume Ha ACC/AHA, 2013 (7) u npe-
nomBbpgeHu Ha 5 1oau 2016 2. om American College
of Cardiology/ National Lipid Association (8) ca:

1. BoAHU ¢ kKAuHUYHO CC3

2. boanu ¢ LDL-ch = 190 mg/dL(>4,9 mmol/l), ko-
€mo He ce gbAXU Ha BmopuuHa npuyuHa

3. boaHu om 40 go 75 2. c guabem u LDL-ch 70 go
189 mg/dL (1,8-4,9 mmol/I)

4. boaHu om 40 go 75 2. 6e3 guabem, Ho ¢ LDL-ch
70 go 189 mg/dL (1,8-4,9 mmol/l)u 10-2oguweH puck
om CC3 27,5%

Kpadunama yea npu npoBexkgaHe Ha aHmuaunemuu-
Homo AeveHue e HUBomo Ha LDL-ch ga 6bge:

1. nog 100 mg/dL (2,59 mmol/L) - npu HaruvHO
cvpgeyHocvbgoBo 3aboaaBaHe uau guabem™

2. nog 130 mg/dL (3,37 mmol/L) - npu Haru4Hu 2
uAau noBeve puckoBu ghakmopu (cpegeH puck 3a Cbp-
gedyHocbgoBo 3aboraBare)

3. nog 160 mg/dL (4,14 mmol/L) - 6e3 uau npu Ha-
Audue Ha 1 puckoB pakmop (HUCBHK puck 3a Cbpgey-
HocbgoBo 3aboraBaHe)

*LDL-c nog 70 mg/dL (1,82 mmol/L), ako auyemo e
cvC CC3 uAau e umaao cbpgeyHa amaka.

Cnopeg lNpenopbkume Ha ADA om 2016 (9) mepa-
neBmuyHuam arzopumbvm caegBa mpu cmbnKu:

0 BkatouBaHe Ha AedeHue CbC cmamuH chopeg
20pHUME Kpumepuu. AoCmuzaHe Ha MakCUMaA-
HO MOAepaHmMHama go3a u CHUXEHUE Ha Cepym-
Homo HuBo Ha LDL-ch ¢ 30-50% cnpamo u3xog-
Homo my HuBo. Npu HenocmuezaHe Ha >keAaHo-
mo cHuxkeHue 6 HuBomo Ha LDL-ch, npu Aaunca
Ha MOAEPaHMHOCM KbM CMamuH UAU NpU cmpa-
Hu4HU ecpekmu cregBa Bmopa cmbnka.

9 KoM gocmuzHamama mMakCuMaAHO NOHOCUMA
go3a cmamuH ce go6aBa ezetimibe. Mpu
HenocmuezaHe Ha »keAaHomo cHuxkeHue 6 HuBo-
mo Ha LDL-ch ¢ moBa kombuHupaHo AeueHue,
caegBa mpema cmbnka.

e AobaBaHe KbM MaKCUMAAHO MOAepaHmHama
go3a cmamuH Ha PCSK9 unxubumopume
evolocumab uau alirocumab.

Endocrinologia vol. XXI Ne3 /2016




AHHa-Mapusg bopucoBa u cempygHuyu

Lleama Ha Hacmoawomo npoyuBaHe e ga ce
ymouHu pa3znpocmparHeHuemo Ha noBuweHua LDL-
ch 6 uzcaegBaHama koxopma u ymouHu poAaama Ha
noaa u Bb3pacmma 3a oPopmMAHE Ha amepozeHHU
ycroBusa 3a 6bAazapckama nonyaauus.

Mamepuaa u memogu

Bbacapcko gpykecmBo no eHgokpuHoAO2UA NPO-
Bege npe3 m. aHyapu-gpeBpyapu 2012 2. mpaHcBep-
3aAHo (cross-sectional) myamuuerHmpoBo npoyuBane
cpeg bbazapcka nonyaauus. INpoyyuBanHemo BraouBa
3450 Auua - >KeHu u mbxe Ha Bb3zpacm =20-80 2.,
KOUMO ca hOKaHeHU 3a yyacmue CbC cneuyuasHo Nog-
2omBeHo nucmo-obpbweHue. Bcuuku om3oBanu ce
2032 Auua (58,8% om nokaHeHume) Hal-Hanpeg ce
3ano3Haxa c xapakmepa Ha uzcaegBaHuama u nognu-
caxa VHgopmupaHo cbaaacue, koemo npegBapu-
meaHo be pa3zeaegaHo u ymBbpgeHo om mecmHama
Emuyna komucua. Yuacmuuuyume nonbaHuxa Bbn-
poOCHUK, koumo BkatouBawe: gemozpacku gaHHU,
Hacmosawua um 3gpaBeH cmamyc, muHaau 3aboaaBa-
Huf, pamuaHOCM € 0CHOBHU XpoHuyHU 3a60AaBaHun
(xunepmoHus, 3axapeH guabem, mupeougHu 3ab0An-
BaHusa, 6b0peuHu 3aboaaBaHun), AeveHue 6 muHaao-
mo u Hacmoawemo. VM3caegBanume 2032 yuacmHu-
Ka ca pa3zgeAeHu no pe2uoHU, NoA u Bb3pacm cnopeg
nonyAauuoOHHOMO pa3znpegeAeHue, onucaHo 6 noc-
AegHOMO HauyuoHaAHO npebpoaBaHe om m. gekem-
Bpu 2011 2. Ha HauuoHaaHua Cmamucmuuecku WH-
cmumym (10) - 27,5% ceacko HaceaeHue u 72,5%
2pagcko HaceaeHue om 5 2eozpadpcku pea2uoHa Ha
cmpaHama:

1. CeBepo3sanageH (BuguH, AyHaBuyu, MoHmaHa,
TpoaH u npusexawjume ceaa) - 431 yvacmHuuy,
21,2% om Koxopmama;

2. CeBepouzmouer (Aobpuy, Pyce, bara u npuse-
>Kaujume ceaa) - 454 yuacmuuuy, 22,3% om KoOxXop-
mama;

3. lO20uzmouer (CauBeH, Cmapa 3azopa u npuae-
>Kauwjume ceaa) - 384 yuacmuuuy, 18,9% om Koxop-
mama;

4. K0zo3anageH (baazoeBepag, CaHgaHcKu u npu-
Aexkawume ceaa) - 406 yuyacmuuuu, 20% om Koxop-
mama;

5. LlenmpanaeH 3anager (Cogpusa u npusexxauwjume
ceaa) - 357 yuacmuuuy, 17,6% om koxopmama.

B Hacmoawomo cybnpoyuBarve ca BkaloueHu
1049 xeHu (53,4%) u 917 mbxe (46,6%), Ha cpegHa
Bb3pacm 49,30£14,75 2. (2 20-80 2.), koumo ca pas-
npegeaeHu 8 mpu Bv3pacmoBu 2pynu:
mraga Bb3zpacm (2 20-44 2.) - 894 Auua (45,5%);
cpegHa Bb3pacm (45-59 2.) - 534 auua (27,2%);
mpema Bb3pacm (2 60-80 2.) - 538 auua (27,3%).

AabopamopHu uscregBaHug

KpvBHu npobu upe3 BeHenyHkyua Ha a.cubitalis ca 63emaHu
caeg 12-4acoB HoweH eAag 3a onpegeAsHe Ha AUNUgeH npo-
ua - obw xorecmepoa, HDL-xonecmepoa, TI. Obwuam xo-
recmepos, HDL-xonecmepoa u TI ca u3caegBaHu 4pes
Enzymatic Colour Test (CHO-POD) ¢ HanbAHO aBmomamu3su-
paH aHaauzamop UniCel® DxC 660i System, Beckman
Coulter. AHaaumuyHume kasecmBa Ha AunugHume u Aunon-
pomeuHHume uzmepBaHua cbomBemcmBam Ha npenopv-
yumeaHume Kpumepuu Ha NCEP (The US National
Cholesterol Education Program) 3a aHaAumuyHa moYHocm u
obwa epewka (5). Obwonpuemume Kpumepuu 3a gucAunu-
gemua ca cvesacHo National Cholesterol Education
Programme (NCEP) guidelines (5), koumo ca ymBspgeru u 6
nopeguyama [lpenopwvku Ha International Diabetes
Federation 8 nepuoga 2005-2011 . (11-13):

+ Xunepxorecmeporemua = 5,2 mmol/l

« Xunepmpueauyepugemusa (1) 21,7 mmol/l

+ Hucvk HDL-xonecmepoa npu muvxe <1,03 mmol/l u
npu xeHu <1,3 mmol/l

+ Bucok LDL-xorecmepoa = 3,4 mmol/|
lpu 66 om o0bwo uzcregBaHume 2032 auya ce ycmaHoBu
cepymHo HuBo Ha Tl 24,5 mmol/l (3,2%). Te3u auua 6axa
u3zkAtodeHU om aHaau3a. I'lpu ocmaHasume 1966 auya no
ycmaroBerna ¢popmysra ce uzducau HuBomo Ha LDL-ch
(14,15).

Mmadku npegBug Cmangapma Ha ADA om 2016
2 (9) u lNMpenopwkume Ha ESC/EAS, 2011(16) pa3npe-
geauxme uzcaegBanume auua 8 mpu epynu cnopeg
HuBomo Ha LDL-ch:

1. <3,37 mmo/|l - 6auzo go onmumarHomo HuBo

2.>3,37<4,1 mmol/l - Bucoko

3.>4,1 mmol/l - mHozo Bucoko

Pesyamamu u obcbkgaHe

OkazBa ce, ue 5,54% om u3zcaegBaHume umam
cepymHo HUBo Ha obwua xoaecmepoa 2 8,0 mmol/l
u nonagam 6 2pynama Auua, Koumo nogaexkxam Ha
CKpUHUH2 3a u3kAtouBaHe Bucoko u mHo20 Bucoko
HuBo Ha LDL-ch. Mexxgy gBama noaa Hama pa3zauka 6
yecmomama, Ho Bpb3kama e noguepmara ¢ Hanpeg-
BaHe Ha Bb3pacmma (om 2,79% npu maagama 2pyna
gocmuza 7,49% B cpegHama Bv3pacmoBa 2pyna u
8,17% 6 mpemama Bvb3pacmoBa 2pyna) (Taba. 1).

OnmumanHo HuBo Ha LDL-ch umam camo 40% om
Bcuuku uzcaegBaHu, 28% umam Bucoko HuBoHa LDL-
ch (>3,37<4,1 mmol/l), a 32% umam mHo20 Bucoko
HuBo Ha LDL-ch (>4,1 mmol/l). Yecmomama Ha LDL-ch
>4,Tmmol/l napacmBa gBykpamHo ¢ HanpegBare Ha
Bv3pacmma (20,5% npu 20-442. cpewy 41% npu 45-
592. u 2602). Yecmomama Ha LDL-ch >3,37-
<4,Tmmol/l cnaga gBykpamHo ¢ HanpegBare Ha Bb3-
pacmma (28% npu 20-442. cpewy 15,6% npu 45-59z.
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Table 1.  PasnpegeaeHue Ha oBuiua xorecmepoacnopeg HuBomo my (<5.2, 5.2-6.0, 6.0-7.0, 7.0-8.0, 8.0-9.0, 9.0-10.0 u Hag 10.0mmol/l)
CepymHo Hubo O6wo XeHu Muxe 20-44 2 45-59 2 2 602
Ha o0uwy (6pot- %) (6pol- %) (6pol- %) (opou- %) (opou- %) (opou/
X0AECMepPoA
(mmol/l)
<5,2 633 (32,2%) | 349 (33,27%) | 284 (31%) 398 (44,5%) | 120 (22,5%) | 115 (21,4%)
5,2-6,0 499 (25,4%) | 255 (24,3%) | 244 (26,6%) | 265 (29,6%) | 137 (25,7%) | 97 (18%)
6,0-7,0 486 (24,7%) | 251 (23,9%) | 235 (25,65%) | 144 (16,1%) | 155 (29%) 187 (34,8%)
7,0-8,0 239 (12,1%) | 135 (12,7%) | 104 (11,35%) | 62 (6,9%) 82 (15,4%) | 95 (17,7%)
8,09,0 78 (4,0%) | 42 (4,7%) 36 (3,9%) 19 (2,2%) 30 (5,6%) 29 (5,4%)
9,0-10,0 24 (12%) | 14 (1,3%) 10 (1,1%) 5 (0,55%) 8 (1,5%) 11 (2%)
>10,0 7 (0,35%) 3 (0,28%) 4 (0,43%) 1(0,11%) 2 (0,37%) 4 (0,74%)
bpou 1966 1049 917 894 534 538
Obuy 109/1966 59/1049 50/917 25/894 40/534 44/538
Xoaecmepoa (5,54%) (5,45%) (5,62%) (2,79%) (7,49%) (8,17%)
>8,0
PaznpegeneHue Ha LDL- I-D I— ChOI
ch 8 mpume
Bb3pacmoBu 2pynu 100%
20,5% 40,6% 41,1% 32,2%
80%
0o 280%
15,6% 27,4% 28,2%
40%
()
20% 43,8% 39,6%
0%
20-44e. 45-59e. > 60e. O6wo
<3,37 mmol/I >3,37-4,1mmol/l B >4,1mmol/|

Bomo Ha LDL-ch HapacmBa c ~1,0 mmol/l (Due. 2).
Caeg kopekuua 3a Bb3pacm c HanpegBaHe Ha
Bv3pacmma HuBomo Ha LDL-ch HapacmBa go 60-65-
2oguwHa Bb3pacm, creg koemo Aeko cnaga (Due. 3).
B caegBawume ¢puaypu 4,5 u 6 ca npegcmaBeHu
ocobeHocmume Ha poaasma Ha Bb3pacmma Bbpxy

u ce Bb3zcmanoBaBa npu auuama = 60 2). Camo 30%
om Auuama 260 2. umam onmumaaHo HuBo Ha LDL-
ch <3,37mmol/l cpewy 51% om 20-44 2. (Dua. 1).
Bauanuemo Ha Bb3pacmma Bbpxy HUBomo Ha LDL-
ch e MHO20 cuaHO U om 2padpukama no-goay e BugHo,
ye B yarama 2pyna c HanpegBaHe Ha Bb3pacmma Hu-
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AHHa-Mapug bopucoBa u cempygHuyu

10

Bauarue Ha Bv3pacm-
ma Bbpxy HuBomo Ha

y = 0,0165x+ 2,89
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HuBomo Ha LDL-ch 868 Bcaka egHa om mpume 6b3-
pacmoBu 2pynu. B obwama 2pyna Ha maagume (20-
44 2.) om 20 go 44-20guwHa Bb3pacm HuBomo Ha
LDL-ch HapacmBa c ~1,0 mmol/I (Due. 4). B obwama
2pyna Ha cpegHama Bvb3pacm (45-59 2.) HUBomo Ha
LDL-ch He ce npomeHa, a B mpemama 2pyna caeq 60-
2oguwHa Bv3pacm HuBomo Ha LDL-ch cnaga.

B cregBawume HakoAko gpuaypu e npegcmabBeHo
BauaHuemo egHoBpemeHHo Ha noaa u Bb3pacmma
Bbpxy HUBomo Ha LDL-ch.

80

y = 0,0008x°+0,1003x + 0,9559
R?* = 0,0873

© LDL chol

® @ @ poly. (LDL chol)

100

Mbike

Bucok LDL-ch (>3,37-4,1 mmol/l) u mHo20 Bucok
LDL-ch (>4,1 mmol/l) umam 61% om u3caegBaHume
moxe. Camo 39% om mbxkeme umam 6Au3o go on-
mumaaHomo HuBo LDL-ch (<3,37 mmol/l). Bb3pacmo-
Bume npomeHu 6 yecmomama Ha LDL-ch He ca co-
wec-mBenu (Dua. 7).

C HanpegBate Ha Bb3pacmma HapacmBa HuBo-
mo Ha LDL-ch go 60-2oguwHa 6b3pacm, caeg koemo
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A€KO cnaga (caeg kopekuua 3a Bv3pacm) (Dua. 8).

Ocoberocmume 8 mpume Bb3pacmoBu kamezo-
puu npu mb>Xeme ca caegHume: om 20 go 44-2oguw-
Ha Bb3pacm HuBomo Ha LDL-ch napacmBa ¢ ~1,0
mmol/l; Om 45 go 55-2oguwHa Bb3pacm HuBomo Ha
LDL-ch ce 3agbp>ka Ha egHo HUBo u caeg 55-20guw-
Ha Bb3pacm cnaga (caeg kopekuua 3a Bb3pacm);
Caeg 60-2oguwHa B8v3pacm HuBomo Ha LDL-ch cna-
ga (Que. 9-11).

y = 0,0028x + 3,8095
R?* = 0,0001

@ LDL chol
@® @ @ Linear (LDL chol)

70

XKeHu

OnmumaaHo HuBo Ha LDL-ch umam 53% om >eHu-
me, a 47% - Bucoko u mHo20 Bucoko HuBo. Yecmo-
mama Ha mHo20 Bucokua LDL-ch (>4,1Tmmol/l) Hapacm-
Ba 3,5 nomu c HanpegBaHe Ha Bb3pacmma (13,6%
npu 20-44 2. cpewy 49% npu = 60 2.), a yecmomama
Ha Bucokua LDL-ch (>3,37-<4,Tmmol/l) cnaga gBy-
KpamHo ¢ HanpegBaHe Ha Bb3pacmma (27,4% npu
20-44 2. cpewy 13,9% npu 260 2.) (Dua. 12).
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AHHa-Mapusg bopucoBa u compygHuyu
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Mpu >keHume ¢ HanpegBaHe Ha Bb3pacmma Ha-
pacmBa HuBomo Ha LDL-ch go 70-75-20guwHa 6b3-
pacm, cAaeg KOemo AeKO chaga (CcAeg Kopekuua 3a
Bb3pacm) (Due. 13).

Om 20 go 44-20guwHa Bb3pacm HUBomo Ha LDL-ch
HapacmBa, koemo nepcucmupa u B8 caegBawama 6b3-
pacmoBa kamezopusa 45-59 2. (Makap u He3HAYUMEAHO).
EgBa creg 70-75-20guwHa Bb3pacm HuBomo Ha LDL-ch
cnaga (caeg kopekuua 3a Bv3pacm) (Due. 14-16).

CpaBrumeaHuam anaauz (Que. 7 u 12) mexgy
gBama noaa 06w u no Bb3zpacmoBu epynu nokazBa,
ye Bucokuam LDL-ch (>3,37-4,1 mmol/l) ce Habaloga-
Ba 2 nbmu no-pagko npu >xeHume 6 cpaBHeHue ¢ Mb-
eme, kakmo 8 obwama 2pyna, maka u 6 epynama
Ha mpemama Bb3pacm (14% cpewy 29,4%, pecn.
13,9% cpewy 30,1%).

Mto20 Bucoko HuBo Ha LDL-ch (>4,1 mmol/l) 8
maagama Bb3pacm Ha >keHume e 2 nbmu no-pagko B8
cpaBHeHue ¢ mbxxeme (13,6% cpewy 27,7%). B mpe-
mama Bb3pacm, obave, cumyauuama ce npomeHa u
>KEHUME UMam No-20AAMa Yecmoma Ha mHoz2o Buco-
Ko HuBo Ha LDL-ch 8 cpaBhenue ¢ mbxeme (49%
cpewy 32%). B npoyuBaHusma Ha Benn M, et al,
2012 (17) u Neil HA, et al, 2000 (18) cbwo ce ycma-
HoBaBa, ue e ugeHmuuHa yecmomama Ha Bucoko Hu-
B0 Ha LDL-ch npu »eHu u mbxke go 60-2oguwHa 6b3-

y = -0,0015x?

+ 0,203x
= 2,5796 BauaHue Ha Bb3pacmma Bop-
xy HuBomo Ha LDL-ch 8 epyna-
) ma Ha >keHUme om mpemama
R? = 0,0054 Bb3pacm (260 2)
&
Series 1
L X X J
Poly. (Series 1)

90

pacm, HO caeg 60 2. ca noBeue >keHume. Bepoamto
noBeuemo mbke ¢ gucaunugemua ymupam 6 no-paHHa
Bb3pacm, cnogeasm uumupaHume aBmopu. TpabBa ga
ce uma npegBug owe U HaAuMUEMO HA JONbAHUMEAHU
puckoBu hakmopu, koumo ca obuvaliHo no-yecmu nNpu
MbXKEme - XunepmoHus, MIMIoHONYWeHe, 3axapeH
guabem, Bucoko HuBo Ha TI/pecn. Hucbk HDL-ch (4).

3akarouerHue: C Hacmoawomo u3caegBaHe ce Ha-
couBa BHumaHuemo Ha MeguuuHckama oGwHOCM
(eHgOKPUHOAO3U, KAPGUOAO3U, aH2UOAO3U, 06W0-
npakmukyBawu Aekapu) KbM mMAagume mMbike, mMbl
kamo 6Au3o '/3 om max umam mHozo Bucoko HuBo
Ha LDL-ch (>4,1 mmol/l) u BepoamHo moBa e cBbp3a-
HO C HeguazHOCMUUUpPaHa PaMUAHA XunepxoAecme-
poaemun. B mpemama 6v3pacm moBa mexko Hapy-
weHue 6 Aunugume e no-4ecmo, HO MHO20 noBeue
npu >keHume - noroBuHama om max cpewy camo /5
om mbxeme. Taka ce ohopma onpegeseHa Hacoka
3a npoBerkgaHe Ha ueAeHacoueH CKpUHUH2 U BKAtou-
BaHe Ha agekBamHO aHMUAUNEMUYHO AeUeHUe, Haco-
yeHo kbm Bucokua LDL-ch ¢ uea npeBeHuua Ha Kopo-
HapHO cbpgeuHo 3aboaaBaHe, kakmo mBbpgam Perk
J, et al. 2012 (19), gokamo cbwume aBmopu cma-
mam, ve xunepmoHuama e Bogewama npuyuHa 3a
UHCYAM, a MIOMIOHONYWEHEMO - 3a amepOCKAEPO-
3ama 6 goaHume kpalHuuu.
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The reduction of the LDL-ch level by 1 mmol/l leads to a reduction of the threat of sudden cardiac death
(SCD) by 22 % for a period of 5 years. The aim of this study is to establish the prevalence of high LDL-ch levels
among the Bulgarian population.

Materials and methods: A cross-sectional, multi-center study was conducted among the Bulgarian popula-
tion, including 2,032 subjects [1,049 women (53,4%) and 917 men (46,6%), median age 49,30+14,75 years
(2 20-80 y)], divided by region, gender and age according to data of the National Statistical Institute of 2011.
Fasting blood (12 hrs) was drawn from all participants to determine lipid profile - total, HDL and triglycerides -
by means of Enzymatic Colour Test (CHO-POD). In 66 of the 2,032 tested persons we established a triglyceride
serum level of 24,5 mmol/l (3,2 %). These persons were excluded from the analysis. The LDL-ch level for the
other 1,966 subjects was calculated according to the established formula. The subjects were distributed in three
groups according to the LDL-ch level: optimal - <3,37 mmol/I; high - >3,37<4,1 mmol/l; very high - >4,7 mmol/I.

Results: The frequency of LDL-ch>4,1 mmol/l doubles with the advancement of age (20,5% in 20-44 y
against 41% in 45 59 y and 2 60 y). Specific features in the three age groups of men: from 20 to 44 y the level of
LDL-ch increases by ~1,0 mmol/l; from 45 to 55 y the level of LDL-ch remains the same and drops after 55 y. In
women from 20 to 44 y the level of LDL-ch increases, which also persists for the age of 45-59 y. Only after 70/75
y the level of LDL-ch drops. A very high level of LDL-ch in the young women is twice more infrequent than in the
case of men (13,6% against 27,7%). In the case of the third age, however, the situation changes and women more
frequently have a very high level of LDL-ch in comparison to men (49% against 32%).

Conclusion: Young men should be subjected to purposeful screening as nearly /5 of them have a very high
level of LDL-ch and this is probably related to undiagnosed familial hypercholesterolemia. In the third age this
severe condition with the lipids is much more frequent, but it is found much more among women - half of them
against only 1/, of the men.

KaroyoBu gymu: population frequency of LDL-ch, age dynamics of LDL-ch in men, age dynamics of LDL-ch in women

In most countries only about 1% of the cases of  the receptor for LDL-ch, which are the reason for FH
heterozygous familial hypercholesterolemia (FH) are  (2). In the case of the heterozygous form the total cho-
diagnosed. It is assumed that there are from 14 to 34  lesterol is 8-15 mmol/L and cardiovascular disease
million persons with FH in the world. It is a frequent ~ (CVD) develops usually at an age before 55-60. In the
genetic reason for early coronary heart disease (1). Itis  case of the homozygous form the total cholesterol is
now considered that there are over 1,200 mutations of  usually 12-30 mmol/L and CVD develops too early -
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before the age of 20. With FH the risk of CVD is 13
times higher (95% CIl:10-17-times) at no treatment
with statins and drops to tenfold increase (95% Cl:8-
14-times) with statin treatment. Regrettably, statins are
prescribed to late in like when severe atherosclerosis
has already set in.

A review of the data from 26 randomised studies
and meta-analyses with 170,000 subjects established
that the reduction in the level of LDL-ch by 1 mmol/I
leads to a reduction of cardiovascular death rate by 22
% and a reduction of the death rate for any reason by
12 % for a period over 5 years (3).

On principle, screening for FH is recommended
in the cases when a member of the family has FH, at a
total cholesterol level of 28 mmol/L for an adult or 26
mmol/L for a child, in the case of early development of
CVD - before the age of 55 for men and before 60 for
women, in the case off sudden death of a family mem-
ber or in the case of xanthomas (4).

American Association Clinical Chemistry together
with partners from 17 associations achieved consen-
sus as regards the connection between the high LDL-
ch level and the risk of cardiovascular disease.
According to the National Cholesterol Education
Program, 2001 (5) and the updated data of NIH from
2005 (6), the level of LDL-ch at the lack of other risk
factors should be evaluated as follows:

« Under 100 mg/dL (2,59 mmol/L) - optimal

« 100-129 mg/dL (2,59-3,34 mmol/L) - near optimal

« 130-159 mg/dL (3,37-4,12 mmol/L) - bordering on high

+ 160-189 mg/dL (4,15-4,90 mmol/L) - high

+ Much above 189 mg/dL (4,90 mmol/L) - very high

The major risk factors for cardiovascular disease
according to NIH, 2001 (5), which can change the tar-
get for LDL-ch are:

7. Age (men over 45 and women over 55)

8. Arterial hypertension (blood pressure 2 140/90
mmHg or use of antihypertensive drugs)

9. Preceding coronary heart disease

10. Diabetes mellitus

11. Familial cardiovascular disease (first degree of con-
sanguinity - men under 55 and women under 65)

12. Smoking

The target values of LDL-cholesterol for begin-
ning of treatment in the case risk factors exist are the
following according to the Recommendations of
ACC/AHA, 2013 (7) reconfirmed on 5 July 2016 by
the American College of Cardiology/National Lipid
Association (8):

5. Patients with clinicalCVD

6. Patients with LDL-ch 2 190 mg/dL (>4,9 mmol/l),
which is not due to a secondary reason

7. Patients aged from 40 to 75 with diabetes and LDL-
ch 70 to 189 mg/dL (1,8-4,9 mmol/I)

8. Patients aged from 40 to 75 without diabetes but

with LDL-ch 70 up to 189 mg/dL (1,8-4,9 mmol/l) and 10-
year risk of CVD 27,5 %

The target of antilipemic treatment is the level of
LDL-ch should be:

4. under 100 mg/dL (2,59 mmol/L) - in the case of
cardiovascular disease or diabetes *

5. under 130 mg/dL (3,37 mmol/L) - in the case of 2
or more risk factors (median risk of cardiovascular disease)

6. under 160 mg/dL (4,14 mmol/L) - in the case of no
or in the case of 1 risk factor (low risk of cardiovascular disease)

*LDL-c under 70 mg/dL (1,82 mmol/L),if the person has
cardiovascular disease or has suffered a heart attack.

According to the Recommendations of ADA from
2016 (9), the therapeutic algorithm follows three steps:

o Therapy with statins according to the above crite-
ria. Achievement of maximally tolerated doses and
lower serum level of LDL-ch 30-50% compared to
baseline. Step 2 follows if the desired reduction
LDL-ch is not achieved, if statin cannot be tolerat-
ed or in the case of side effects.

Ezetimibe is added to the maximally tolerated dose

of statin. Step three follows when the desired

reduction of LDL-ch is not achieved with this com-
bined therapy.

9 Addition of the novel PCSK9 inhibitors, evolocum-
ab and alirocumab, to maximally tolerated doses of
statin therapy

The aim of this study is to specify the degree
of high LDL-ch in the studied cohort and to specify
the role of gender and age for forming atherogenic
conditions for the Bulgarian population.

12

Material and methods

In January-February 2012 the Bulgarian Society of
Endocrinology conducted a cross-sectional multicenter
study among Bulgarian population. The study included
3,450 subjects - women and men - who were invited
with a specially prepared letter. All 2,032 persons who
responded (58,8% of the invited) were first acquainted
with the character of the tests and signed an Informed
Consent form, which was reviewed and discussed and
endorsed by the local Ethics Committee in advance.
The participants filled in a questionnaire which includ-
ed: demographic data, their current health status, past
conditions, family members with main chronic dis-
eases (hypertonia, diabetes, thyroid conditions, renal
diseases), past and present treatments. The 2,032 sub-
jects studied were divided by regions, gender and age
according to the population distribution described in the
last census of December 2011 of the National Statistical
Institute (10) - 27,5% rural population and 72,5% urban
population in 5 geographical regions in Bulgaria:

6. Northwestern (Vidin, Dunavtsi, Montana,
Troyan and the adjacent villages) - 431 subjects,
21,2% of the cohort;

Endocrinologia vol. XXI Ne3 /2016




Anna-Maria Borissova et al

Comparison of the clinical, hormonal and biochemical parameters in both subgroups of patients (TPO - negative and

Table 1.
positive) with subclinical hypothyroidism and TSH 4,01-10,0 mUI / I.

Total cholesterol Total Women Men 2044 y 45-59 y 260y
serum level number - %) | number - %) | number - %) | number - %) | number - %) number - %)
(mmol/l)
<5,2 633 (32,2%) | 349 (33,27%) | 284 (31%) 398 (44,5%) | 120 (22,5%) | 115 (21,4%)
5,2-6,0 499 (25,4%) | 255 (24,3%) | 244 (26,6%) | 265 (29,6%) | 137 (25,7%) | 97 (18%)
6,0-7,0 486 (24,7%) | 251 (23,9%) | 235 (25,65%)| 144 (16,1%) | 155 (29%) 187 (34,8%)
7,0-8,0 239 (12,1%) | 135(12,7%) | 104 (11,35%) | 62 (6,9%) 82 (15,4%) | 95 (17,7%)
8,0-9,0 78 (4,0%) 42 (4,7%) 36 (3,9%) 19 (2,2%) 30 (5,6%) 29 (5,4%)
9,0-10,0 24 (12%) | 14 (1,3%) 10 (1,1%) 5 (0,55%) 8 (1,5%) 11 (2%)
>10,0 7 (0,35%) 3 (0,28%) 4 (0,43%) 1(0,11%) 2 (0,37%) 4 (0,74%)

Number 1966 1049 917 894 534 538
109/1966 59/1049 50/917 25/894 40/534 44/538
Total cholesterol | (5,54%) (5,45%) (5,62%) (2,79%) (7,49%) (8,17%)
>8,0
LDL chol

Distribution of LDL-ch in
the three age groups 100%

20,5% 40,6% 41,1% 32,2%
80%

0
0 280%
15,6% 27,4% 28,2%
40%
0,
20% 43,8% 39,6%
0% e
20-44y 45-59y > 60y Entire group
<3,37 mmol/l >3,37-4,immol/| B >4,1mmol/I

7. Northeastern (Dobrich, Rousse, Byala and the
adjacent villages) - 454 subjects, 22,3% of the cohort;

8. Southeastern (Sliven, Stara Zagora and the adja-
cent villages) - 384 subjects, 18,9% of the cohort;

9. Southwestern (Blagoevgrad, Sandanski and the
adjacent villages) - 406 subjects, 20% of the cohort;

10. Central Western (Sofia and the adjacent vil-
lages) - 357 subjects, 17,6% of the cohort.

The present sub-study includes 1,049 women

(53,4%) and 917 men (46,6%), at an average age of
49,30£14,75 years (= 20-80 vy), distributed in three age
groups: young age (220 44 years) - 894 individuals
(45,5%); middle age (45-59 years) - 534 individuals
(27,2%); third age (2 60-80 y) - 538 individuals (27,3%).

Laboratory tests

Blood samples by venipuncture of a.cubitalis were
taken after a 12-hour overnight fast to determine lipid profile
- total cholesterol, high density lipoprotein cholesterol (HDL-
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cholesterol), triglycerides (TGL). Total cholesterol, HDL-cho-
lesterol and TGL were tested by meansof the Enzymatic
Colour Test (CHO-POD) with a completely automatic clinical
system UniCel®DxC 660i System, Beckman Coulter. The ana-
Iytical of the lipid and lipoprotein counts meet the recom-
mended criteria of NCEP (The US National Cholesterol
Education Program) for analytical accuracy and general fault
(5). The generally accepted criteria for dyslipidemia are
according to the National Cholesterol Education Programme
(NCEP) guidelines (5), which are also endorsed in the series
of Recommendations of the International Diabetes
Federation in the period 2005-2011 y (11, 12,13):

« Hypercholesterolemia 25,2 mmol/I

« Hypertriglyceridemia (TGL) 2 1,7 mmol/I

« Low HDlL-cholesterol in men <1,03 mmol/l and in
women <1,3 mmol/I

+ High LDL-cholesterol = 3,4 mmol/I
In 66 of all the tested 2,032 persons a serum level of TGL
24,5 mmol/l was found (3,2%). These individuals were
excluded from the analysis. For the rest of the 1,966 individu-
als the level of LDL-ch was calculated by an established for-
mula (14, 15).

Bearing in mind the Standard of ADA of 2016 (9)
and the Recommendations of ESC/EAS, 2011 (16) we
distributed the studied subjects into three groups
according to the level of LDL-ch:

4. <3,37 mmol/l - near optimum level

5.>3,37- <4,1 mmol/l - high

6.>4,1 mmol/l - very high

Results and discussion

It turned out that 5,54% of the subjects have
serum level of total cholesterol = 8,0 mmol/l and fall
within the group of persons who should be subjected
to screening for exclusion of high and very high level
of LDL-ch. There is no difference in frequency between
the two genders, but the connection is underscored
with the increase of age (from 2,79% in the young
group it reaches 7,49% in the middle-aged group and
8,17% in the third age group), Table 1.

Only 40% of all tested have an optimum LDL-ch
level, 28% have high level LDL-ch (>3,37 <4,1 mmol/l),
and 32% have a very high level of LDL-ch (>4,1
mmol/l). The frequency of LDL-ch >4,1 mmol/l increas-
es two fold with the advancement of age (20,5% in 20-
44 y against 41% in 45-59 y and = 60 y). The frequen-
cy of LDL-ch >3,37 <4,1 mmol/l drops two fold with
the advancement of age (28 % in 20-44 y against 15,6
% in 45-59 y and is resumed in persons 2 60 y). Only
30% of the persons above 260 y have optimal level
of LDL-ch <3,37 mmol/I against 51% of 20-44 vy, Fig. 1.

The influence of age on the level of LDL-ch is
very strong and it can be seen from the chart below
that with the advancement of age for the entire group
the level of LDL-ch rises by ~1,0 mmol/l, Fig. 2.
Following correction for age with its advancement the
level of LDL-ch rises until age of 60 65y, after which it
slightly declines (Fig. 3).

The following figures 4, 5 and 6 present the pecu-
liarities of the role of age for the level of LDL-ch in
each of the three age groups. In general group of the
young (20-44 y) from 20 to 44 years of age the level
of LDL-ch rises by ~1,0 mmol/l, Fig. 4. In the general
group of the middle-aged (45-59 y) from 45 to 59
years of age the level of LDL-ch does not change,
while in the third group after 60y the level of LDL-ch
drops.

The following several figures present the influ-
ence of gender and age simultaneously the levels of
LDL-ch (figures 4,5,6).

Males

High LDL-ch (>3,37 4,1 mmol/l) and very high
LDL-ch (>4,1 mmol/Il) in 61% of the men studied. Only
39% of the men have near optimal level of LDL-ch
(<3,37 mmol/l). The age changes in the frequency of
LDL-ch are not essential, figure 7.

Following correction for age with its advancement the
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level of LDL-ch rises until age of 60 65y, after which it
slightly declines, figure 8.

The peculiarities in the three age groups in men are
the following: from 20 to 44 years of age the level of
LDL-ch rises by ~1,0 mmol/l; from 45 to 55 years of age
the level of LDL-ch remains constant and after 55 years
of age it drops (after correction for age); After 60 years
of age the level of LDL-ch declines (figures 9,10,11).
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Females

Only 53% of women have optimal level of LDL-
ch, while 47% have high and very high level. The fre-
quency of very high LDL-ch (>4,1 mmol/l) increases
3,5fold (13,6% in 20-44 y against 49% in 260 vy),
while the frequency of high LDL-ch (>3,37 <4,Tmmol/l)
declines twofold with the advancement of age (27,4 %
in 20-44 y against 13,9% in 260 y), figure 12.

In women with the advancement of age the level
of LDL-ch rises until 70-75 years of age, after which it
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declines slightly (after correction for age), figure 13.
From 20 to 44 years of age the level of LDL-ch rises,
which also persists in the next age category 45-59 y
(albeit insignificant). Only after 70/75 years of age the
level of LDL-ch declines (after correction for age), fig-
ures 14, 15 and 16.

The comparative analysis (figures 7 and 12)
between the two sexes generally and by age groups
shows that high LDL-ch (>3,37 4,1 mmol/I) is observed
times less in women compared to men, both in the
general group and in the third age group (14% against
29,4%, respectively 13,9% against 30,1%).

A very high level of LDL-ch (>4,1 mmol/l) at
young age in women is twice as rare in comparison to

y = 0,0028x + 3,8095
R? = 0,0001

@ LDL chol
® ® @ Linear (LDL chol)

70

y = -0,0203x + 5,3117
R?=0,0126

@ LDL chol
@® @ @ Linear (LDL chol)

80 90

men (13,6% against 27,7%). In the third age, however,
the situation changes and women have more frequent
very high level of LDL-ch in comparison with men (49
% against 32%). The studies of Benn M. et al, 2012
(17) and Neil HA. et al, 2000 (18) establish that there
is identical frequency of high level of LDL-ch in men
and women under 60y, but after 60y the women are
more. Probably most of the men with dyslipidemia die
at an earlier age, the quoted authors find. It should also
be born in mind that there are additional risk factors
which are usually more frequent in men - hypertonia,
smoking, diabetes, high level of TGL/ respectively low
HDL-ch (4).
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Conclusion: This study draws the attention of the
medical community (endocrinologists, cardiologists, angi-
ologists, GPs) to young men as merely 1/; of them have a
very high level of LDL-ch (>4,1 mmol/l) and this is proba-
bly related to undiagnosed familial hypercholesterolemia.
In the third age this grave condition with the lipids is
found more frequently, but much more in women - half

y = -0,0015x2

+ 0,203X The influence of age on the
- 25796 level of LDL-ch in the group of
’ women in the third age (2 60y)

R? = 0,0054

&

Series 1

000

Poly. (Series 1)

90

of them against only 1/; of the men. This forms a certain
guideline for purposeful screening and following adequate
antilipemic treatment aimed at high LDL-ch to prevent
coronary heart disease, as Perk J. De BG. et al. 2012 (19)
claims, while the same authors think that hypertonia is the
leading cause for stroke and smoking - for atherosclerosis
in the lower limbs.
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OpueuHaaHa cmamus
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Pesiome

Llea: Llea Ha npoyuBaHemo e uzcaegBaHe Ha KAUHUYHUME KOpeAamu U NPO2HOCMUYHOMO 3HaYeHue Ha Xu-
no2oHagu3ma Npu Mb>Ke ¢ ocmbp KopoHapeH cuHgpom (OKC).

Mamepuar u memogu: BkaoueHu ca 77 mbxe ¢ OKC, aekyBaHu 6 KapguoaozauuHa kauHuka Ha YMBAA
L~AnekcaHgpoBcka” 8 nepuoga 2011-2013 2. Npu navuueHmume ca onpegeAeHu naameHume HuBa Ha noaoBu-
me xopmoHu (06w, mecmocmepoH - T, obw, 17B-ecmpaguoa - E2 u gexugpoenuaHgpocmepoH-Cyacpam -
DHEA-S), Ha okcugamuBHu (akmuBHocm Ha ekcmpaueAyapHama cynepokcuggucmymasza - ecSOD u HuBa Ha
OKCUQUPAHU AUNONPOMEUHU C HUcKa nabmHocm - oxXLDL) u Bv3naaumearu mapkepu (aeBkouyumen Gpou -
WBC u BucokoceHzumuBen C-peakmuBen npomeur - hsCRP). M3noa36aHu ca eH3uMHU, UMYUHOAO2UUYHU MeC-
moBe (erekmpoxemuaymuHecueHmet - ECLIA u eH3umocBbp3ad umyHed memog - ELISA) u ycuaeHa ¢ vacmu-
uu umyHoHeperomempusa. lNayueHmMume ca NpocAegeHu 3a egHa 20guHa, Kamo ca pezucmpupaHu Hacmbnu-
AUmMe HebAazonpuamHu cbbumus.

Pezyamamu: OmuoweHuemo Ha HuBama Ha ecmpaguoAa kbm me3u Ha mecmocmepoHa (E2/T) npu Bb3-
pacmHU Mb>XKe C 0CMbP KOPOHApPEeH CUHGPOM KOpeAupa 3HauumMo ¢ uHmeH3uBHocmma Ha ocmpua Bb3naaume-
AeH omzoBop (r = 0,324, p = 0,008 3a hsCRP; r = 0,334, p = 0,007 3a AeBkouumu).

3akaroyeHue: B ocmpama ¢pa3a Ha KopoHapeH cuHgpom npu Bb3pacmHu mbxke e Haauue Bpb3ka mexxgy
uHmeH3zuBHocmma Ha Bb3naaumeaHua omzoBop u nepugpepHama KoHBepcua Ha mecmocmepoHa 6 ecmpagu-
OA. XUNO20Hagu3Mbm He ce acoyuupa C NAamoAO2UYHUME MeXaHU3MU Ha 0OCMPO MUoKapgHo yBpeskgaHe u He
€ 3Ha4YUM NPO2HOCMUYEH NOKazameA Npu egHO20guUWHO NpocaegaBaHe caeg KOpOHapeH UHUUgeHm.

KaroyoBu gymu: xunozomnaguzbm, ocmbp KOpoHapeH CUHgPOM, OMHOWEHUE eCmpaguoA-MecmoCcmoepoH
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BbBegeHue

Xunoz2oHagu3mMbm € KAUHUYEH CUHGPOM, KOUMO
BratouBa cumnmomu u BUOXUMUYHU gaHHU 3a gedu-
uum Ha mecmocmepoH u e cBbp3aH ¢ namoezeHe3a-
ma Ha KopoHapHama 6oaecm (1-7). EQuH om Hal-uec-
mo u3noa3zBaHume napamempu 3a guazHoCmMuuupa-
He Ha Xunoe2oHagu3bm NPU MbXKE Ca eHgozeHHUme
HuBa Ha obwua mecmocmepoH (1-3,7). B kauHu4Ha-
ma npakmuka onpegeAaaHemo Ha 20HagomponuHuMme
6 cepyma He cnomaza 3a omkpuBaHe Ha xuno2oHagu-
3bM NpU cmapeewu mbxe (2). B masu 2pyna He ce
goraBa gobpo cbomBemcmBue mexkgy cumnmomu-
me Ha Xuno20Hagu3bm U cepymHume HuBa Ha mec-
mocmeopH (2). Hama obwonpuema pechepeHmHa
goAHa 2paHuua 3a eHgozeHHume HuBa Ha mecmoc-
MepPOoH Npu MbKe, Npu Koamo ce nocmaBa guaeHo3a-
ma (5). MNMpuema ce, ye npu HuBa okoro 12 nmol/l He
Ce Hanaza 3amecmumenHo AeveHue. [locaegHomo e
UHgUUUPAHO NPU NAA3MEHU KOHUEeHMpauyuu NO-HUCKU
om 8 nmol/I (1, 3, 7). Mpu Bb3zpacmHu mbxxe (76+3,2
2.) cut-off cnolHocmume, gecpuHupawu cbcmonaHue-
mo ca no-Hucku (6,4 nmol/l) (8).

Llea Ha npoyuBaHemo e u3zcaegBaHemo Ha KAU-
HUYHUME KopeAaamu U NPO2HOCMUYHOMO 3HaYeHue
Ha XUno2oHagu3ma Npu MbXe C 0OCMbP KOPOHApeH
cuHgpom (OKC).

Mamepuan u memogu

V3caegBaHu ca 77 nauueHma, Xochumaau3upaHu
6 KapguoaozuuHa kAauHuka Ha YMBAA ,ArekcaHg-
poBcka” 8 nepuoga 2011-2013 2. Npu Bcuuku ca on-
pegeaeHu naazmeHume HuBa Ha noaoBume xopmoHU
- 06w, mecmocmepoH (T), 06w, ecmpaguoa (E2) u ge-
xugpoenuaHgpocmepot-cyapam (DHEAS). Mpu uH-
gekcHama xocnumaaus3auyua ca U3mepeHu KOHUeHm-
pauuume 6 naazmama Ha okcugamuBHu mapkepu -
akmuBHocm Ha ekcmpaueAyapHa cynepoKkcuggucmy-
ma3a (ecSOD) u okcugupaHu AUNONPOMEUHU C HUC-
Ka nAbmHocm (oxLDL) npu cbomBemto 35 (45,5%) u
55 (71,4%) nauuenma. OnpegeAeHu ca cbwo u HuBa-
ma Ha Bb3naaumeaHume meguamopu - aeBkouumeH
6pou (WBC) u BucokocenzumuBen C-peakmuBeH
npomeuH (hsCRP) npu 69 (89,6%) u 75 (97,4%) nauu-
eHmu om 2pynama. INMpu 75 (97,4%) e npoBegeHa ce-
AekmuBHa kopoHapHa apmepuoepacpua (CKAT) u e
onpegeAeHa mexecmma Ha KopoHapHama amepock-
Aepo3a upe3 uzducaaBaHe Ha c6opa no SYNTAX.

TpuHagecem mbke Ha Bb3pacm cxogHa ¢ maszu
Ha nayueHmume, C HUCKa KAUHuU4Ha BeposmHocm
uAu u3katouveHa upe3 CKAI kopoHapHa boaecm, cAy-
»Kam Kamo KOHMpOAHa 2pyna.

lMrazmeHume HuBa Ha noaoBume XOpMOHU,
hsCRP u koauuecmBeHama ougeHka Ha AeBkouumume

ca npoBegeHu 6 LleHmpaaHa KAUHUYHA Aabopamo-
pua Ha YMBAA ,ArekcaHgpoBcka”. HuBama Ha noao-
Bume xopmoHuU ca uzcaegBaHu ¢ nomowma Ha eAek-
mpoxemuaymuHecueHmeH umyHeH mecm (ECLIA), ¢
peakmuBu Ha dupmama Roche Diagnostics
(Manheim, Germany) u aHaauzamop Elecsys 2010, no
ycmanoBeHa memoguka (9). Memogume Ha u3caeg-
BaHe Ha 17P-ecmpaguora u mecmocmepoHa ca
cmaHgapmus3upaHu 4pe3 uzomonHo-2azoBa xpoma-
mozpadpua/mac cnekmpogpomomempusa (ID-GC/MS).
Memogwbm 3a uzcaegBaHe Ha DHEA-S e cmangapmu-
3upaH cnpamo cneuuaaHo npou3BegeH pazmBop Ha
yoBewka nAa3ma C MOYHO oOnNpegeAeHa NOHUXKEeHA
KOHUeHmpauua Ha xopmoHa. Kaaubpauuama Ha u3-
noa3BaHume peakmuBu (Estradiol I 03000079190,
Testosterone Il 05200067190 u Dehydroepiandro -
sterone-sulphate 0300087122) 6 LleHmpaAHa KAUHUY-
Ha aabopamopusn, YMBAA ,AaekcaHgpoBcka” e npo-
BegeHa cbc cbomBemHume cneuuasHo npou3Bege-
HU KaAubpauuoHHU npogykmu Ha Roche Diagnostics
- PeriControl Universial. MuHumaaHume naazmeHu
KOHUEeHMpayuu Ha mecmocmepoH, ecmpaguoA U
DHEAS, koumo mo2am ga ce onpegeAaam C U3NOA3-
BaHume mecmoBe (epaHuua Ha omkpuBaHe) ca:
0,087 nmol/l3aT; 18,4 pmol/l 3a E2 u 0,003 umol/l 3a
DHEAS. KoeguuueHmbm Ha BapuabuaHocm (CV)
NPU eKCMPEeMHO HUCKU U Bucoku KOHUgHmMpauuu Ha
xopmoHume cbomBemHo e: 8,4% u 2,8% 3a T; 9,9%
u 5,8% 3a E2; 3,6% u 2,4% 3a DHEASS. Pesyamamu-
me om u3caegBaHemo Ha XOpMOHUME C NOCOYEHU-
me mecmoBe moeam ga ce noBauasm om AeueHue ¢
Bucoku go3u GuomuH, uznoa3zBaHemo Ha HaHgpoO-
AOH, CKOPOWHO npuAazaHe Ha BakcuHu, cbgbpykawu
3aewku cepym. TecmoBeme 3a noroBume xopmoHU
He uHmepdgepupam ¢ Bucoku cepymuHu HuBa Ha 6u-
Aupy6uH (Bl go 222 umol/l), Guomun (go 123 nmol/l),
npu xemoau3a (Hb go135 mmol/l), u ugpazena xunep-
Aaunugemua. Hama B3aumogeidcmBue ¢ Bucoku HuBa
Ha peBmamougeH cpakmop (go 600 Ul).

Onpegeaatemo Ha HuBama Ha hsCRP e npoBege-
HO uUpe3 ycuAaeHa C yacmuuu UMyHoHederomemus,
kamo e u3noa3BaH peakmuB CardioPhase hsCRP
(Roche Diagnostics GmbH, Manheim, Germany) 3a
aHaauzamop COBAS INTEGRA 700 (10).

AeBkouumo3zama e ougHeHa kKoAudecmBeHo no
cmaHgapmeH memog - upe3 aBmomamuuHo u3zbpos-
BaHe Ha AeBkouumume B8 nepudepHa KpbB.

lMpu oueHkama Ha nAazmMeHume KOHUeHmpauuu
Ha oxLDL e uznoa3zBaH eH3umHo cBbp3aH umyHeH me-
mog (ELISA) u peakmuB OxiSelect Human Oxidized
LDL ELISA (MDA-LDL) (Cell Biolabs, San Diego, USA)
(11). AkmuBHocmma Ha ecSOD 8 naazma e onpgeae-
Ha C eH3UMeH memog ¢ kcaHmuH-okcugasa (Oxiselect
Superoxide Dismutase Activity Assay, Cell Biolabs, San
Diego, USA) (12). I3caegBaruama ca HanpaBeHu cb-
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omBemHo 6 Kamegpa no 6Guoxumus, MeguuuHcku
yHuBepcumem, Cocpua u MMlHcmumym no mukpobuo-
Aozun, bbaeapcka akagemusa Ha Haykume, Codpus.
MpeuyuzHocmma Ha mecmoBeme e onpegeaeHa upe3
20moBu KaAubpauuOHHU NPOgYKMuU Ha cbomBemHu-
me cpupmu npouzBogumeau u mpukpamHo npoBex-
gaHe Ha uzcaegBaHemo 3a Bcaka npoba. Pegyuyupa-
wu azeHMu kamo ackopbuHoBa kuceauHa, pegyuu-
paH 2AymamuoH mMo2am ga uHmepgepupam ¢ onpe-
geAaaHemo Ha akmuBHocmma Ha ecSOD. lNaazmeHu-
me KoHueHmpauuu Ha oXLDL He ca cBbp3aHu ¢ HuBa-
ma Ha buaupybuH u npuema Ha Bucoko Bbeaexug-
pamHa xpaHa ype3 npaka uHmepgepeHuus ¢ muna
Ha uznoa3zBaHua mecm.

CKAT e npoBegeHa 8 cbomBemcmBue ¢ ycmaHoBeH
6 KAUHUKama NPOMOKOA.

MauueHmMume ca NPOCAEgEHU 3a Nepuog om egHa
20gUHa CAeg UHgeKCcHama xocnumaaus3auus, Kamo ca
peaucmpupaHu HacmbnuAume HebAa2ONPUAMHU Cb-
6umusa (ucxemuuHo 06ycaroBeHu pexocnumaauzayud,
noBmopen OKC, peBackyrapuzauuu, mpaH3umopHu
UCXeMUYHU amaku, MO3b4YHU UHCYAMU U CMbpM, He-
3aBucumo om npuyuHama).

Kpumepuu 3a uzkatouBane ca: uzBecmuu 3aboaa-
BaHua Ha xunomaaamyc, xunodusa u HagbbbpeuHu
KAe3u, koumo Guxa moz2au ga npomeHam HuBama Ha
noAroBume xopmoHu; npoBexxgaHemo Ha XOPMOHaA-
Ha UAU UMYHOMOQgyAupawa mepanus; mpabmu; 2one-
mu onepamuBHu uHmepBeHyuu; OCMPU U XPOHUYHU
Bb3narumeAHu U UHPeKuuo3Hu 3aboanBaHua gBe
cegmuuu npegu u B xoga Ha npoBeykgaHe Ha npoyu-
BaHemo; NOgO3uUpaHO UAU gua2HOCMUUUPAHO Heon-
AacmuvHo 3aboanBane.

Bcuuku yuacmHuyu ca nognucaau uHopmupaHo
CcbaAacue, cbobpazeHo ¢ uzuckBaHuama Ha emuyHa-
ma Komucua Ha 6oaHuuama.

INpu cmamucmuyeckua aHaau3 ca u3noa3zBaHu me-
mogu 3a npoBepka Ha Buga Ha paznpegeaeHuemMo Ha
npomeHauBume (mecm Ha KoamozopoB-CmupHoB u
LLlanupo-Yuak), Kakmo u memogu 3a oueHka Ha 3aBucu-
mocmu - napamempuuHu (t mecm Ha CmiogbHM, napa-
MEeMPUYEH KOPEAAUUOHEH U pe2pecuoHeH aHaAu3) u He-
napamempudHu (Xu-k8agpam memog, mouHu mecmoBe
Ha DQuwbp, memog Ha MaH-YumHu, HenapamempuueH
KOpeAaUUOHEH aHaAu3). 3a cmamucmuyecku 3Hadumu
ce npuemam 3aBucumocmu ¢ P-cmolHocm no-2oaama
om 0,05. AHaauzbm e npoBeger ¢ Bepcua 19 Ha npoe-
pamama SPSS (Chicago, IL, USA) 3a Windows.

Pesyamamu

Yecmomama Ha xuno2oHagu3bm npu uzcaegBaHu-
me MbXXe C oCMbp KOpoHapeH cuHgpom e 14,5%.
Mpu nayueHmume ce ycmaxoBaBam cmamucmuuec-
KU 3Ha4umo no-Hucku HuBa Ha obuw, T, no-Bucoka vec-
moma Ha XxunepmoHu4Ha 6oAecm U gucAunugemus,
no-Bucoku HuBa Ha hsCRP u naazmeHa akmuBHocm Ha

ecSOD 68 cpaBHeHue ¢ koHmMpoaHama 2pyna (Taba 1).

Haauuuemo Ha xunoz2oHagu3bm He e cBbp3aHo ¢
Bb3pacmma Ha u3zaBa Ha ocmpua KOPOHApPeH CUHg-
pom, amepockaepomuyHume puckoBu gpakmopu, Ha-
Auvuemo Ha o6cmpykmuBHa kopoHapHa 6oaecm u
aHzuozpagpckama U mexkecm, Kakmo u ¢ uHmeH3u6-
Hocmma Ha okcugamuBHua cmpec u Bb3naseHuemo
6 ocmpama ¢paza. AGHOpMHO Huckume HuBa Ha o6,
T HAMam npo2HOCMUYHO 3HadeHue B uzcaregBaHama
2pyna npu egHo20guwHo npocaegaBare (Taba. 2).

OmHoweHuemo Ha ecmpaguoAa Kbm Mmecmoc-
mepoHa (E/T), koemo e mapkep 3a cmeneHma Ha ne-
pugpepHa koHBepcua Ha mecmocmepoH npu Bb3pac-
MHU MbXKe, KOpeAupa Cmamucmuyecku 3Ha4YUMO C
uimer3zuBHocmma Ha ocmpusa Bb3naaumeseH omeao-
Bop (r=0,324, p=0,008 3a hsCRP; r=0,334, p=0,007 3a
AeBkouumu). YcmaHoBaBa ce camo meHgeHuua 3a
Bpb3ka mMexxgy Mo3u nokazamea U paznpocmpaHe-
Huemo Ha 3amabcmaBaHemo (p=0,094) u memabo-
AuMHuA cuHgpom (p=0,074) npu u3caegBaHume mb-
>Ke C KopoHapaHa boaecm (Taba. 3).

ObcbvikgaHe

[MoAyueHume om Hac gaHHu nokazBam, ye xuno-
20HagU3MbM NPU MBXKKUA NOA HE ce acoyuupa C puc-
Ka 3a pazBumue Ha KOpoHapHa amepoCKAepPOo3a, Hu-
MO C MexaHu3Mume Ha OCmpomo MuokapgHo yb6-
pe>kgaHe u He oka3zBa BauaHue Bbpxy egHo2oguWHa-
ma npoezHo3a. [pu Bb3pacmHu MbXKe C OCMbp KOPO-
HapeH CUHgPOM, e HaAuue Bpb3ka mexkgy uHmeH3uB-
Hocmma Ha Bb3naaumeaHus omzaoBop u nepudepHa-
ma koHBepcua Ha mecmocmepoHa 8 ecmpaguoa.

Xunozonaguzom u puckoBu ¢pakmopu 3a
amepockaepo3a

Xuno2oHagu3zmbm npu MbXKKUA NOA e cBbp3aH ¢
puckoBu hakmopu U Namoz2eHemuUYHU MexaHu3mMu 3a
amepockaepo3sa (3, 5, 13-15). B npegxogHu uzcaegBa-
Hua ce onucBa nozumuBHa Bpb3ka mexkgy cmeneH-
ma Ha NOHUXKeHUe Ha aHgpoz2eHHUMe HuBa npu xuno-
20Hagu3bm U bpoa Ha komnoHeHMume Ha MC. Kopu-
2upaHemo Ha mexxecmma Ha memaboAumHume Ha-
pyweHua ¢ mecmocmepoH-3amecmumeAHa mepanus
HamarnBa peuyuguBume Ha ucxemus npu ucxemuuHa
6oaecm Ha cbpuemo (3). XunepuHcyauHemuama npu
ekcmpemHo 3amabcmaBaHe U HapyweHua Ha 2Alo-
Ko3Hama obmaHa u o6pa3zyBaHemo Ha 20AAMO KOAU-
yecmBo agunokuHu, peakmuBHU KUCAOPOJGHU Cbequ-
HeHua U gp. om macmHama mbkaH npu 3amabcmaBa-
He umam npako uHxubupawo getiicmBue Bbpxy mec-
muKyAapHama cmepougozeHe3a, homuckam CUuH-
me3a Ha cBbp3Bawua noroBume XOpMOHU 2A00YAUH
u noBauaBam 2oHagHama oc (npogykuuama Ha Ay-
meuHu3upaw, XxopmoH) (3, 7, 13-15). Pagnpocmpate-
HUEemo Ha xunozoHagu3bm 6 uzcaegBaHama om Hac
2pyna MbXke C oCmbp KOpoHapeH cuHgpom e 14,5%,
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Tabauya 1.

XapaKmepuchKu Ha nauyueHmume U KOHMpOAHUMeEe Auua

NMokazamen Mwbxe ¢ OKC, n-75 KonmpoaHna 2pyna, n-13 Pazauuua
XunozoHagu3bm, n (%) 11 (14,5%) 0 (0%) -
Bw3pacm, 2oguHu 63,7£13,9 53,5£16,0 p=0,068
E2, pmol/I 150,64+68,22 130,77+68,24 p=0,523
T, nmol/I 13,6£5,22 18,9749,08 p=0,024
DHEA-S, pmol/I 4,14+2,47 4,91+2,67 p=0,368
XunepmoHuuHa 6oaecm, n (%) 65 (87,8%) 5 (38,5%) p=0,001
3axapeH guabem, n (%) 26 (35,1%) 0 (0%) -
Aucaunugemus, n (%) 30 (41,1%) 3 (23,1%) p=0,004
3amabcmaBane, n (%) 34 (45,9%) 0 (0%) -
BMI, kg/m? 28,4%4,2 - -
Mema6oaumeH cuHgpom, n (%) 29 (39,2%) 0 (0%) -
Tpu P® 3a amepockaepo3a 23 (29,9%) 0 (0%) -
hsCRP, mg/dI 34,2448 4 1,86%1,62 p<0,0001
WBC, G/L 9,913 ,4 8,7t1,6 -
oxLDL, mg/dl 9,97+6,60 6,53+2,62 p=0,108
ecSOD, U/l 0,75%1,10 1,1940,91 p=0,004
STEMI 40 (51,9%) - -
O6cmpykmuBua Kb, n (%) 68 (90,7%) - -
SYNTAX cbop 14,5£10,1 - -
MUcxemuuHu ycaoxxHeHusn, n (%) 48 (63,2%) - -
PeBackyaapuzauuu, n (%) 22 (28,9%)

AezeHga: BMI - uHgekc Ha meaecHama maca; PO - puckoBu pakmopu; STEMI - ocmbp
MmuokapgeH uHipapkm cve ST eaeBayusn; Kb - kopoHapHa borecm

npu uznoa3BaHe Ha naazmeru HuBa Ha obw, T<8
nmol/l 3a gecpuHupaHe Ha cbcmoaHuemo. Ta3u vec-
moma cbomBemcmBa Ha ycmarHoBeHama B 2oremu
npoyBanus (13). Auncama Ha cmamucmuyecku 3Ha-
yuma 3aBucumocm mexxgy yecmomama Ha Xuno20Ha-
gu3bM U MpaguuuoHHHU puckoBu ghakmopu 3a ame-
poCKAepO3a, KaKMo U ¢ mexkecmma Ha puckoBua mo-
Bap (mpu puckoBu cakmopa 3a amepockaepo3a) 6
Hawemo npoyyBaHe e Hal-BepoamHo pe3yamam om
uzcaregBaHemo Ha maabk Gpol Auua, peramuBHo
HUCKama 4yecmoma Ha memaboAumeH CUHgPOM
(39,2%) u 3amabcmabBatre (45,9%), Kakmo u Ha Aun-
cama Ha ekcmpemHo 3amabecmaBare (BMI - 28,4+4,2
kg/m?) cpeg Hawume nauueHmu.

Xunozonaguzem u Bv3narenue

B npoyuBaHua npu mbXke C Xunoz2oHagu3bm ce
HabalogaBa XpoHu4HO HuckocmeneHHo noBuweHa
Bb3narumeaHa akmuBHocm (5, 17). TecmomepoHbm
ocbwecmBaBa HezcamuBHa peayrauua Bbpxy obpa-

3yBaHemo Ha XeMOKUHU U gpyau Bb3nasumeAHu me-
guamopu u mo3u edpekm e HezaBucum om Bb3pacm-
ma u uHgeKkca Ha meaecHama maca (18). Npu moxke 6
ocmpama paza Ha KOpPOHapeH CUHgPOM e onucaHa
KopeAauua mexxgy naazmeHume HuBa Ha obw, T u
AeBkouumHtua 6pod, Koemo uHguUpekKmMHO NomMBbpP>K-
gaBa umyHocynpecuBHua epekm Ha mo3u aHgpozeH
(4, 6). To3u GuorozuueH etpekm Ha T BepoamHo e
cAab u cBop3an ¢ gedcmBuemo Ha goNbAHUMEAHU
pakmopu, mbl kamo ocmaBa cmamucmuyecku Heu-
396eH B8 maaku epynu, kamo u3zcaegBaHama om Hac.

Xunozonaguzsm u KopoHapHa 6oarecm
KopoHapHama 6oaecm u ocmpume KOpOHapHU
CuHgpomu gHec ce Bb3npuemam Kamo egHO om yc-
AOXKHEHUSMaA Ha Xunoz2oHagu3ima npu mbxe (19-22).
Huckume aHgpoezeHHu HuBa noBauaBam Bvb3znareHu-
emo, a ¢ moBa u amepockrepomuyHama naakoBa
HecmabuaHocm (18, 19). PeaamuBromo HapacmBa-
He Ha ecmpozeHHumMe HuBa npu mbxe, B pezyamam
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Tabauya 2. XunozoHagu3bm - KAUHUYHU Kopeaamu u Bpb3ka € egHO20guHama Yecmoma Ha ycaoskHeHua npu OKC
Mokagzamena/ 2pyna be3 xunozoHagu3zbm C xunoz2oHagu3bm Pazauuua
O6w, mecmocmepoH, nmol/I 15,10+4,63 5,47%2,64 p=0,633
Bwv3pacm, 2oguHu 63,7£12,9 58,7t14,6 p=0,250
3axapeH guabem, n (%) 22 (35,5%) 4 (36,4%) p=0,955
3amabcmaBane, n (%) 29 (46,8%) 5 (45,5%) p=0,936
BMI, kg/m? 28,8+4,0 27,0£4,6 p=0,210
Mema6oaumeH cuHgpom, n (%) 22 (35,4%) 7 (63,6%) p=0,079
Tpu P® 3a amepockaepo3a 20 (32,3%) 2 (18,2%) p=0,346
DHEA-S, umol/I 3,99+2,28 5,3143,47 p=0,249
hsCRP, mg/dI 32,75+48,85 42,62%58,33 p=0,536
WBC, G/L 9,7+3,2 10,8+4,1 p=0,450
oxLDL, mg/dI 9,47+6,11 12,5749,81 p=0,280
ecSOD, U/I 0,78%+1,14 0,61+0,92 p=0,615
STEMI 36 (55,4%) 4 (36,4%) p=0,332
O6cmpykmubna Kb, n (%) 58 (92,1%) 9 (81,8%) p=0,284
SYNTAX cbop 15,1+£10,4 11,848,2 p=0,332
PeBackyaapuzauuu, n (%) 19 (29,7%) 2 (18,2%) p=0,432
UcxemuuHu ycaoxHeHua, n (%) 41 (64,1%) 6 (54,5%) p=0,737

Aezenga: BMI - uHgekc Ha meaecHama maca; P(D - puckoBu ¢pakmopu; STEMI - ocmbp muokapgeH uHpapkm cvc ST

eneBayus; Kb - kopoHapHa 6orecm

Mokazamea E2/T
Bb3pacm r=-0,075, p=0,545
3axapeH guabem p=0,144
3amascmaBane p = 0,094
BMI =-0,122, p=0,331
MemaboAumeH cuHgpom p=0,072
Tpu P 3a amepockaepo3a p=0,897

hsCRP

r=0,324, p = 0,008

WBC r=0,334, p =0,007
oxLDL r=0,052,p=0,720
ecSOD = -0,163, p= 0,365
STEMI p=0,437
O6cmpykmuBra Kb p=0,210

SYNTAX cbop r=0,214, p=0,082
PeBackyaapuzauyuu p=0,149

UcxemuyHu ycroxHeHua p =0,959

Aezenga: BMI - uHgekc Ha meaecHama maca;
PO - puckoBu pakmopu; STEMI - ocmbp muokapgeH uHgapkm
cve ST eneBayusa; Kb - kopoHapHa 6orecm

Tabauya 3.

E2/T Bpb3ka C KAUHUYHU NOKa3ameAu U egHO20gulHa-
ma yecmoma Ha HebAazonpusmHu cbbumusa

Ha noBuwera koHBepcua Ha mecmocmepoH
6 ecmpaguoA Npu CbCMOAHUA C XUNEPUHCY-
AuHemus e cBbp3zaHo ¢ npomeru B epumpo-
uumume U xemamokpuma, KOumo npegpas-
noAazam Kbm cucmemHu mpombo3u (24, 25).
Hue He ycnaBame ga nomBbpgum, ycmaxo-
Benama B8 npegxogHu npoyuBaHua noroBo
cneuuduyHa 3aBucumocm mexxgy xunomec-
mocmepoHemuama u mexecmma Ha Kopo-
HapHUMe amepOCKAEPOMUYHU NpomeHu (4).
M3caegBatama om Hac 2pyna e maaka, 3a ga
ce HabaogaBa cmamucmuuecku cu2HupU-
KaHmHa 3aBucumocm. B gonbAHeHue, Hakou
OM HaAUYHUME gaHHU co4yam, Ye pPucKbm
Om OCMbP MUOKapgeH UHgapKmM Ha poHa Ha
omkAoHeHua 6 HuBama Ha eHgo2eHHUME No-
AOBU XOPMOHU NPU MBXKKUA NOA C€& MOgUAUpPa
om Bb3pacmma. Bpb3zkama ¢ Huckume HuBa
Ha aHgpozeHume e HaAuue npegu 40-20guw-
Ha Bb3pacm (22), m.e. no-paHHa om cpegHa-
ma 6 uzcaegBanama epyna.
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He omkpuBame Bpb3ka u ¢ yecmomama Ha yc-
AOXHEHUA Npu egHo20guUWHO npocaegaBaHe caeg
OKC. Aecpuyumbm B npogykuyuama Ha noroBume
cmepougu e no-cAab Nnpegukmop 3a YCcAOXKHeHUA npu
nauueHmMu c KOpoHapHa amepockAepo3a om gpyau
Npo2HOCMUYHU Nnoka3ameau (26). Hue cme gedpuHu-
paAau HebAaazonpuamHume cbbumua, Kamo KOMOUHU-
paH KpaeH noka3ameA Om KOPOHAPHU U MO3bYHO-Cb-
goBu uHuugeHmu. Haauue ca gaHHuU, KOoumo nocma-
Bam nog cbmHeHue poAama Ha eHgo2eHHume HuBa
Ha T 3a pazBumuemo Ha KOpoHapHU cbbumua - oc-
Mbp MUOKapgeH uHapkm, Bbnpeku onpegerau,omo
UM 3HaueHue 3a uzaBama Ha mo3bueH uHcyam (23).

OmHowenue E2/T npu nayueHmu ¢ 0CMbp KOPOHa-
PeH CUHgPOM

loaam Bpol om HebAazonpusmHUMe ehekmu Ha
XOpPMOHaAHUA gucbaraHc npu mbxke  ca 3aBucumu He
om abcoAromHume nAa3meHu KoHueHmpauuu Ha T, a
om peaamuBHomo noBuweHue Ha ecmpaguoAa cnps-
Mo mecmocmepoHa (16, 19). NpoBegeHomo npoyuBa-
He, KaKmo U NpexogeH Haw aHaAu3 Ha uzcaegBaHama
2pyna, gemoHcmpupam, ye omHoweHuemo E2/T u en-
goO2eHHUMe KOHUEHMpauuu Ha ecmpaguoA NpuU MbxKe
C OCMbP KOPOHAPEH CUHGPOM Ca 3Ha4YuMo cBbp3aHu ¢
makcumarHume HuBa Ha Bb3naaumeaHume mapkepu.
Bb3nareHuemo uma HezaBucumo noaoBo cneuudpuu-
HO HebAazonpuamHO 3HaueHue 3a KAUHUYHUA U3X0g
Npu Mbyke C KopoHapHa amepockaeposa (4, 16).

OcHoBeH Hegocmambk Ha npoBegeHomo om Hac
npoyuBare e egHokpamHomo u3caegBaHe Ha noAo-
Bume xopmoHu - eguHcmBeHo B ocmpama pa3za Ha
KOpOHapHUA UHUugeHmM. He moxkem ga u3KAlOHUM
BAuaHUe Ha 3HaYuma npomaHa B eHgozeHHume HuBa
Ha mecmocmepoH 616 gazama Ha ocmpa ucxemua
Bbpxy NoAyueHume pe3yamamu.

3akAloyeHue

Mpu Bb3pacmHu MbXKe C OCMbP KOPOHAPEH CUH-
gpom e Haauue Bpb3ka mexkgy uHmeH3uBHocmma Ha
Bb3naaumeaHus omeaoBop u nepucpepHama koHBep-
cua Ha mecmocmepoHa 8 ecmpaguoa. XunozoHagus-
MbBM NPU MBXKKUA NOA HE Ce acouuupa ¢ NAMOAO2UY-
HUMeE MexXaHU3MU Ha OCMPO MUOKapgHO yBpexkgaHe
U He e 3HaYUM NPO2HOCMUYEH NOKa3zameA Npu egHo-
20gUWHO NpocAegabaHe caeg KOpoHapeH uHUUgeHm.

baazogapHocm

Hacmoawomo u3caegBare e gpuHaHcupaHo om
Meguuurcku YHuBepcumem - Codgpus, 668 Bpb3ka C
0gobpeH HayuHo-uzcregoBamencku npoekm N 6-A/
2013 2. (Ao2oBop Ne 5-A/2013 2.).

Kongpaukm Ha unmepecu
He e gekrapupaH KOH(PAUKM Ha UHMepecu
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Aim: The aim of the study was the investigation of clinical correlates and the prognostic significance of male
hypogonadism in acute coronary syndrome (ACS).

Material and methods: The study group included 77 men with ACS admitted to the Clinic of Cardiology, Uni-
versity Hospital ,Alexandrovska” between 2011 and 2013. The levels of sex steroids (total testosterone - T, total
17 B-estradiol - E2 and dehydroepiandrosterone-sulphate - DHEA:S), oxidative (extracelluar superoxide dismu-
tase activity - ecSOD and levels of oxidized low-density lipoproteins - oxLDL) and inflammatory markers (white
blood cell count - WBC and high-sensitive C-reactive protein - hsCRP) were assessed in plasma using enzyme
immunologic (electrochemiluminescent - ECLIA, enzyme-linked immunosorbent - ELISA) methods and latex-
enhanced immunoturbodimeric assay. The patients were followed for a year and any adverse cardiovascular
events were recorded.

Results: The ratio of estradiol-to-testosterone (E2/T) was associated with significantly more intensive acute
inflammatory response among the examined men (r= 0,324, p = 0,008 for hsCRP; r = 0,334, p = 0,007 for WBC).

Conclusions: An association of acute inflammatory response intensity and testosterone-to -estradiol conver-
sion exists among adult men in the acute phase of coronary syndrome. Male hypogonadism is unrelated to the
pathologic mechanisms of acute myocardial injury and is not a significant prognostic indicator during the one-
year follow-up after ACS.

Key words: hypogonadism, acute coronary syndrome, estradiol-to-testosterone ratio
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Introduction

Hypogonadism is a clinical syndrome, diagnosed
when there is the presence of symptoms and bio-
chemical signs of testosterone deficiency (1-7). One of
the most widely used parameters to establish diagno-
sis is serum total testosterone (1,3-7). In clinical prac-
tice the measurement of gonadotrophic hormone plas-
ma levels is not useful for detection of hypogonadism
in aging men (2). A statistically insufficient correlation
is seen between symptoms and hypogonadism partic-
ularly in this patient group (2). There are no generally
accepted lower limits of total testosterone plasma lev-
els confirming hypogonadism diagnosis (5). There is,
however, general agreement that total testosterone
level above 12 nmol/l does not require substitution
and that the patients with serum total testosterone lev-
els below 8 nmol/l will usually benefit from testos-
terone treatment (7). In older men (76%3,2 yr) the cut-
off values which define the presence of this condition
are lower (6,4 nmol/I) (8).

The aim of the study was the investigation of the clin-
ical correlates and the prognostic significance of male
hypogonadism in the setting of acute coronary syn-
drome (ACS).

Material and methods

The study group included 77 men with ACS who
were admitted to the Clinic of Cardiology, University
Hospital ,Alexandrovska” between 2011 and 2013.
The levels of sex steroids (total testosterone - T, total
17B-estradiol - E2 and dehydroepiandrosterone-sul-
phate - DHEASS) were assessed in the whole group.
The concentrations of oxidative markers (oxidized low-
density lipoproteins - oxLDL and activity of extracellu-
ar superoxide dismutase - ecSOD) was performed at
baseline (48 hours after the symptom onset) in 45,5%
(n=35) and 71,4% (n=55) of the patients. The plasma
concentrations of inflammatory markers (white blood
cell count - WBC and high-sensitive C-reactive protein
- hsCRP) were measured in 89,6% (n=69) and 97,4%
(n=75) of all patients. A SYNTAX score was calculated
in 97,4% (n=75) of the examined men with angio-
graphically-defined coronary atherosclerosis as an
objective measure of coronary disease severity.

During the same time period a control group con-
sisting of 13 age-matched men, with low risk or exclud-
ed by selective arteriography (SCA) coronary athero-
sclerosis was assembled.

The plasma concentrations of sex steroids and
hsCRP white blood cell counts were quantified in the
Central Medical Laboratory of University Hospital
LAlexandrovska”. The levels of sex steroids were mea-

sured in plasma with Roche Diaognostics reagents
(Manheim, Germany) on an Elecsys 2010 analyser
using standardized electrochemiluminescent assay
(ECLIA) (9). In the case of testosterone and estradiol
assessment the method has been standardized via iso-
tope dilution-gas chromatography/mass spectrometry
(ID-GC/MS). Regarding DHEA-S measurement the
method was standardized against gravimetrically pro-
duced master calibrators consisting of exactly defined
DHEA-S concentrations in depleted human serum
matrix. Each of the Elecsys reagents sets used (Estradi-
ol I 03000079190, Testosterone Il 05200067190 and
Dehydroepiandrosterone-sulphate 0300087122) has
its specific Roche Diagnostics product for calibration
(Peri Control Universial) utilized for the laboratory
quality control. The lowest detection limits for testos-
terone, estradiol and DHEA'S are reported as follows:
0,087 nmol/l, 18,4 pmol/l and 0,003 umol/l. The fol-
lowing values are the reported coefficient of variability
(CV) using Elecsys reagents for the lowest and highest
plasma hormone levels: 8,4% and 2,8% for T, CV -
9,9% and 5,8% for E2; CV - 3,6% and 2,4% for
DHEAS.

Erroneous test results may be obtained from sam-
ples taken from patients receiving therapy with high
doses of biotin, under Nandrolone treatment, exposed
to vaccines containing rabbit serum. Such patients
were excluded from the study. The assays are unaf-
fected by icterus (bilirubin <222 umol/l), hemolysis
(Hb <123 nmol/l), lipemia (<1000 mg/dl) and biotin
<123 nmol.

The concentrations of highly sensitive C-reactive
protein were assessed with latex-enhanced immuno-
turbidimeric assay CardioPhase hsCRP (Roche Diag-
nostics GmbH, Manheim, Germany) for COBAS INTE-
GRA 700 analyzer (10).

White blood cell counts were evaluated by a
peripheral blood smear with automatic counter.

A commercially available reagent - OxiSelect
Human Oxidized LDL ELISA (MDA-LDL) kit (CellBio-
labs, San Diego, CA, USA) and the already well-
described sandwich enzyme-linked immunosorbent
(ELISA) assay were used for quantitation of oxLDL in
plasma (11). The activity of ecSOD was determined in
plasma by the enzymatic - xanthine oxidase method
(Oxiselect Superoxide Dismutase Activity Assay, Cell
Biolabs, San Diego, USA) (12). These tests were car-
ried out in the laboratory of the Faculty of Biochem-
istry, Medical University of Sofia and the Institute of
Microbiology, Bulgarian Academy of Sciences, Sofia.
The laboratory control of tests was affirmed with cali-
bration products specific for the particular reagent set.
Reproducing the test in a portion of samples and test-
ing the serum of control subjects served as a method
for intraobserver variability assessment.
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Plasma concentrations of oxLDL are not influenced
by physiologic variations in bilirubin levels and a car-
bohydrate-rich diet through direct interference with
the assay used. Reducing agents, such as ascorbic
acids and reduced forms of gluthationes, interfere with
the SOD assay.

Selective coronary angiography was performed
according to established protocol in the clinic.

After discharge, data about adverse events
(ischaemic-driven rehospitalisations, revascularisations,
acute coronary syndromes, transitory ischaemic
attacks and strokes as well as cardiavscular and non-
cardiac deaths) were collected through active follow-
up at 12 months.

Patients with diagnosed diseases of hypothalamus,
pituitary and adrenal glands that interfere with plasma
concentrations of sex steroids were excluded from the
study. Other exclusion criteria were: hormone or
immunomodulating therapy; trauma, major surgical
procedure, acute or chronic infectious or inflammato-
ry disease within two weeks of the initial hospitalisa-
tion and during the study period as well as known or
suspected neoplastic process.

All patients and controls provided written informed

consent to participate in the study which was
approved by the hospital ethics committee.
Data distribution was explored using the Kolmogorov-
Smirnov and Shapiro-Wilk tests. The variables were
tested for possible relations with the use of parametric
(independent samples Student's t-test, parametric cor-
relation and regression analysis) and nonparametric (*
test, Fischer exact tests, Mann-Whitney U test, non-
parametric correlation) methods. In all tests, a two-
tailed p-value lower than 0,05 was considered signifi-
cant. Data were managed using version 19 of SPSS
(Chicago, IL, USA) for Windows.

Results

The incidence of hypogonadism in the examined
group with ACS was 14,5%. Statistically lower levels of
total testosterone, higher frequency of arterial hyperten-
sion and dyslipidemia, higher plasma concentrations of
hsCRP and ecSOD activity were observed among
patients compared to the control group (Table 1).

Hypogonadism is neither associated with the age
of ACS occurrence, nor with risk factors for athero-
sclerosis, presence and extent of obstructive coronary
disease, intensity of oxidative stress or inflammation in
the coronary event's acute phase. Abnormally low
plasma concentrations of total testosterone had no
prognostic significance in the examined group during
the one-year follow-up (Table 2).

The balance of estradiol and testostoterone (E2/T
ratio), which is a crucial index of the extragonadal

conversion of testosterone to estrogens correlated sig-
nificantly with the increase of inflammatory markers
(r=0,324, p=0,008 for hsCRP; r=0,334, p=0,007 for
WBC). There was only a tendency toward association
of E2/T ratio with the distribution of obesity (p=0,094)
and metabolic syndrome (p=0,074) among the exam-
ined male patients with coronary disease.

Discussion

Our data didn't confirm the association of male
hypogonadism with the risk of coronary atherosclero-
sis development. It demonstrated the lack of a rela-
tionship of hypogonadism to mechanisms of acute
myocardial injury as well as with prognosis a year fol-
lowing coronary event. Among older men with ACS
there was only a significant positive relation between
the intensity of acute inflammatory response and con-
version of testosterone to estradiol (E2/T ratio).

Hypogonadism and Risk Factors for Atherosclerosis

Male hypogonadism is linked to risk factors and
pathologic mechanisms of coronary atherosclerosis
(3,5, 13-15). Several studies have reported that hypog-
onadism was associated with metabolic syndrome
(MS) incidence, and that in a particular patient
decreased plasma testosterone levels correlated nega-
tively with the number of components of MS. Testos-
terone substitution may have benefits on metabolic
status of hypogonadal men and lessen the ischaemia
recurrences in the setting of coronary heart disease
(3). Hyperinsulinemia resulting from impaired glucose
metabolism and extreme obesity excess circulating
adipokines and reactive oxygen species produced in
adipose tissue may inhibit testosterone synthesis in the
testis directly by suppressing sex hormone binding
globulin (SHBG) synthesis and through a functional
decrease of luteinising hormone (LH) levels and nega-
tive regulatory effects on the gonadal axis (3, 7, 13-15).

The frequency of hypogonadism in the examined
group with ACS was 14,5% when plasma levels of
total testosterone < 8 nmol/l were used for the condi-
tion definition. The incidence of hypogonadism in our
study is indentical to that observed in large studies
(13). The lack of a statistically significant association of
hypogonadism distribution with traditional risk factors
for atherosclerosis and atherosclerotic risk factor bur-
den (three atherosclerotic risk factors) in our study is
most probably a result of the small number of exam-
ined men, relatively low frequency of metabolic syn-
drome (39,2%) and obesity (45,9%), and absence of
patients with extreme obesity (mean BMI of our
patients was 28,4+4,2 kg/m?).

Hypogonadism and Inflammation
Several studies indicate increased frequency of
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Table 1. Characteristics of patients and control subjects

Variable/patient group Men with ACS, n-75 Controls, n-13 Differences
Hypogonadism, n (%) 11 (14,5%) 0 (0%) -
Age, years 63,7£13,9 53,5£16,0 p=0,068
E2, pmol/I 150,64+68,22 130,77168,24 p=0,523
T, nmol/I 13,6+5,22 18,97+9,08 p=0,024
DHEA-S, umol/I 4,14+2,47 4,91+£2,67 p=0,368
Arterial hypertension, n (%) 65 (87,8%) 5 (38,5%) p=0,001
Diabetes mellitus, n (%) 26 (35,1%) 0 (0%) -
Dyslipidemia, n (%) 30 (41,1%) 3(23,1%) p=0,004
Obesity, n (%) 34 (45,9%) 0 (0%) -
BMI, kg/m? 28,4+4,2 - -
Metabolic syndrome, n (%) 29 (39,2%) 0 (0%) -
Three RF for atherosclerosis 23 (29,9%) 0 (0%) -
hsCRP, mg/dI 34,2448,4 1,86%1,62 p<0,0001
WBC, G/L 9,9+3,4 8,7+1,6 -
oxLDL, mg/dI 9,97+6,60 6,53%£2,62 p=0,108
ecSOD, U/I 0,75%1,10 1,19+0,91 p=0,004
STEMI 40 (51,9%) - -
Obstructive CAD, n (%) 68 (90,7%) - -
SYNTAX score 14,5+£10,1 - -
Ischaemic adverse events, n (%) 48 (63,2%) - -
Revascularisations, n (%) 22 (28,9%)

Legend: BMI - body mass index; RF - risk factors; STEMI - ST elevation acute myocardial infarction;

CAD - coronary artery disease

higher low grade systemic inflammation in male
groups with hypogonadism (5,17). Testosterone down-
regulates chemokines and other inflammatory media-
tors - an association that is independent of age and
body mass index (18). In the acute phase of coronary
syndrome testosterone levels inversely correlate to the
degree of leukocytosis - a fact that suggests an
immunosuppressive action of the androgen (4, 6). This
effect seems weak and modulated by the action of
additional factors as it could not be observed in small
cohorts such as the examined group.

Hypogonadism and Coronary Disease

At present coronary atherosclerosis and acute
coronary syndromes are viewed as long term compli-
cations of male hypogonadism (19-22). The relatively
high total and free estradiol levels due to intensive con-
version of testosterone to estradiol related to hyperin-
sulienmia lead to erytrocyte and hematocrit changes
that may contribute to an increased prevalence of
thromboembolic events (24, 25). We were unable to

confirm the, already observed in prior studies, associa-
tion of hypotestosteronemia with the severity of ather-
sclerostic coronary disease. Our patient group was a
small one, so that a statistically significant association
could not be proved. In addition, according to some
data acute myocardial infarction risk in men is partial-
ly determined by age. The relation with low androgen
levels is evident before 40 years (22) or in fact among
younger patients than those included in our study.

We also did not find any association with adverse
event incidence a year following ACS. Sex hormone
deficit is a weaker than other predictors of cardiovas-
cular complications (26). We have defined our study
endpoint as a combination of coronary and cere-
brovascular ischaemic events. There is evidence that
androgen exposure is an independent predictor of
some arterial thrombotic events (stroke) in contrast to
others (acute myocardial infarction) (23).

E2/T Ratio in Acute Coronary Syndrome
The balance of total testosterone and total 17 -
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Table 2. Hypogonadism - clinical correlates and association with the one-year rate of adverse events

Variable/patient group Without hypogonadism With hypogonadism Difference
Total testosterone, nmol/I 15,10£4,63 5,47+2,64 p=0,633
Age, years 63,7£12,9 58,7146 p=0,250
Diabetes mellitus, n (%) 22 (35,5%) 4 (36,4%) p=0,955
Obesity, n (%) 29 (46,8%) 5 (45,5%) p=0,936
BMI, kg/m? 28,8+4,0 27,046 p=0,210
Metabolic syndrome, n (%) 22 (35,4%) 7 (63,6%) p=0,079
Three RF for atherosclerosis 20 (32,3%) 2 (18,2%) p=0,346
DHEA-S, pmol/I 3,99+2,28 5,3143,47 p=0,249
hsCRP, mg/dI 32,75+48,85 42,62+58,33 p=0,536
WBC, G/L 9,7+3,2 10,8%4,1 p=0,450
oxLDL, mg/dl 9,47+6,11 12,57+9,81 p=0,280
ecSOD, U/I 0,78%1,14 0,61+0,92 p=0,615
STEMI 36 (55,4%) 4 (36,4%) p=0,332
Obstructive CAD, n (%) 58 (92,1%) 9 (81,8%) p=0,284
SYNTAX score 15,1£10,4 11,8+8,2 p=0,332
Revascularisation, n (%) 19 (29,7%) 2 (18,2%) p=0,432
Ischaemic adverse events, n (%) 41 (64,1%) 6 (54,5%) p=0,737

Legend: BMI - body mass index; RF - risk factors; STEMI - ST elevation acute myocardial infarction; CAD - coronary artery

disease
Variable E2/T Table 3.
E2/T correlation with variables and the one-year inci-

Age r=-0,075 p=0,545 dence of adverse events

Diabetes mellitus p=0,144

Obesity p = 0,094

BMI r=-0,122, p=0,331

Metabolic syndrome p=0,072

Three RF for atherosclerosis p=0,897

hsCRP

r=0,324, p = 0,008

WBC r=0,334, p=0,007
oxLDL r=0,052,p=0,720
ecSOD r=-0,163,p= 0,365
STEMI p=0437

Obstructive CAD p=0,210

SYNTAX score r=0,214, p=0,082
Revascularisations p=0,149

Ischaemic adverse events p =0,959

Legend: BMI - body mass index; RF - risk factors; STEMI - ST eleva-
tion acute myocardial infarction; CAD - coronary artery disease
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estradiol, rather than the absolute levels of andro -
gens, is crucial in modulating the effects of andro-
gens associated with coronary heart disease in male
patients (16, 19). The present investigation as well as
a prior analysis of the same group demonstrate that
E2/T and endogenous 17 - estradiol concentrations
in the acute phase of coronary syndrome are signifi-
cantly associated with higher levels of inflammatory
mediators. Inflammation has a sex specific negative
impact on outcome among men with coronary heart
disease (4, 16).

A chief limitation of the conducted study is mea-
surement of sex steroids once and only during the
acute phase of coronary syndrome. Thus, we cannot
exclude a significant modulating effect of acute
ischaemia on the obtained results of sex steroids
endogenous levels that could have influence on the
subsequent statistical analysis.
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the intensity of acute inflammatory response exists in
adult men with signs of hypogonadism in the acute
phase of coronary syndrome. Male hypogonadism is
unrelated to the pathologic mechanisms of acute
myocardial injury and is not a significant prognostic
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Clinical Case

The use of lithium in the treatment of
resistant Graves' Thyrotoxicosis

Ivanova, Iva V.!, Siderova, Mira V., Bachvarova Mariela B.", Hadjieva, Elitsa G.",
Hristozov, Kiril H.", Bochev, Pavel H.?, Bocheva, Yana D.}

'Clinic of Endocrinology, *‘Department of Nuclear Medicine and Radiotherapy,
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Abstract

We present a case of a 58-year-old woman with
clinical, hormonal and immunological features of
Graves' disease: TSH - 0,000 mlU/L, fT; - 12,4
pmol/L, fT, - 52,1 pmol/L, TSH-receptor antibodies -
40 IU/L. Due to an allergic reaction to her initial treat-
ment with thyrozol 8 tb/daily, the latter was replaced
with propycil in equivalent doses and propranolol was
added. Six months later she was diagnosed with mild
thyroid-associated ophthalmopathy (TAO) and was

treated with local application of corticosteroids. For
the next two years the patient was on constant antithy-
roid drug therapy with the lowest possible achieved
dose of 6 th/daily, without signs of remission. Defini-
tive radioactive iodine therapy (RAI) was planned,
propycil was stopped and lithium carbonate was initi-
ated for 18 days before RAIl in addition to oral steroid
and propranolol. The treatment with lithium continued
for 12 days after RAl was carried out with 7,34 mCi
[131, The follow up of the patient revealed a beneficial
effect of the applied management strategy.

Key words: resistant thyrotoxicosis, Graves' disease, Lithium, radioiodine

Introduction:

Graves' disease is the most common cause of thyrotoxicosis - a hypermetabolic state associated with goi-
ter and concomitant autoimmune phenomena - ophthalmopathy, dermopathy and others.
Graves' disease is the most common cause of hyperthyroidism in Europe and the United States. A study con-

ducted in Olmstead County, Minnesota estimated the incidence to be approximately 30 cases per 100,000 per-
sons per year (1). The Wickham study in the UK concludes that the mean incidence of hyperthyroidism in women
is 0,8/1000 per year (2).

According to the joined American Thyroid Association (ATA) and American Association of Clinical
Endocrinologists (AACE) clinical guidelines regarding hyperthyroidism, three treatment strategies exist for
patients with Graves' disease- RAI therapy with 131, thyrostatic treatment and thyroidectomy. When choosing
the course of action in each case, the endocrinologist should discuss together with the patient each of the treat-
ment options, including the benefits, expected treatment-duration and speed of recovery, potential side effects,
and cost. Alternative modalities should be kept in mind for patients whose disease has proven to be a thera-

peutical challenge (3).

Case presentation:

A 58-year-old woman was diagnosed with Graves'
disease in February, 2013. She had complaints of
weight loss, excessive sweating, palpitations and
increased stool frequency when she presented herself
to her physician. Treatment was started with 8 tablets
of thyrozol per day based on the following laboratory
test results: thyroid-stimulating hormone (TSH) - 0,000
mlU/L (0,4-4,0 mlU/L), free triiodothyronine (FT;) -
12,4 pmol/L (2,25-6,0 pmol/L), free thyroxine (FT,) -
52,1 pmol/L (9,15-23,86 pmol/L), TSH-receptor anti-
bodies (TRAb) - 40 U/ml (<1 - negative; 1,1-1,9 - bor-
derline; >2,0 - positive). Due to the occurrence of an
allergic skin rash, thyrozol was replaced with propycil
in equivalent doses and propranolol (20 mg bid) was
added to the therapy. Her co-morbidities included

well controlled hypertension on therapy with an ACE-
inhibitor (quinapril 20 mg) and calcium channel block-
er (amlodipine 5 mg). For the next two years the
patient was on constant antithyroid drug therapy with
the lowest possible achieved dose of 6 th/daily, with-
out any signs of clinical, hormonal or immunological
remission.

The patient did not agree to operative treatment. In
any event, the clinical and hormonal state was inap-
propriate for such therapeutic management. Six
months after the onset of Graves'disease the patient
developed symptoms and signs of thyroid-associated
ophthalmopathy (TAO) - excessive lacrimation, eye-
ball protrusion, pain in the eyes and double vision in
extreme gaze. She consulted with an ophthalmologist
and the activity of TAO was defined as borderline (clin-
ical activity score
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(CAS) 2-3/7). Phonophoresis with corticosteroids was
applied with subsequent symptomatic relief.

The patient was admitted to our clinic for the first
time in May, 2015. The clinical examination revealed
swelling and hyperpigmentation of the eyelids, con-
junctival redness, exophthalmos (more prominent in
the left eye), positive signs of Mobius, Graefe, Dalrym-
ple and Stellwag for the left eye. On palpation her thy-
roid gland was firm and enlarged (second degree
according to the WHO) and no thrill could be felt. Her
cardiovascular examination revealed diastolic hyper-
tension- the blood pressure reading was 140/100
mmHg and the heart rate was 65 beats per minute.
The thyroid ultrasound showed typical for the disease
changes in the parenchyma - enlarged thyroid gland
(right lobe 30,3 x 31,4 mm; left lobe 25,4 x 24,4 mm;
isthmus 6,4 mm), diffusely inhomogeneous with
hypoechoic echotexture, increased blood flow detect-
ed by Doppler flow imaging and bilaterally observed
pseudonodules (Figure 1-a,b,c). Her thyroid functional
status was established (while taking 8 tablets of propy-
cil) - TSH <0,004 mlIU/L (0,4-4,0 mIU/L); FT, - 7,83
pmol/L (2,8-6,5 pmol/L); FT, - 27,5 pmol/L (10,3-24
pmol/L). Her ophthalmologic exam showed no signs
of active TAO, CAS was 2/7. The NOSPECS score was
estimated as 1, 2B, 4A. Since thyrotoxicosis turned out
to be resistant to the antithyroid drugs, the patient was
deemed to be suitable for definitive treatment with RAI
after preliminary preparation with lithium carbonate
and oral corticosteroid. Finally she was discharged
from the hospital with the following prescription:
propycil 8 tb/daily, propranolol 20 mg t.i.d., pred-
nisolone 20 mg/daily.

On the 5t of June, 2015, propycil therapy was
withdrawn and treatment with lithium was initiated
under the control of serum lithium levels. The initial
dosage was 600 mg of lithium carbonate daily for the
period of four days, followed by an alternating regi-
men- 600 mg daily on an even date and 900 mg daily
on an odd date.
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Figure Ta. Sonographic image in B-mode presenting the
enlarged right lobe of the thyroid gland, diffusely inhomoge-
neous with hypoechoic echotexture and pseudonodules.

TITHYRO (D 2611

The serum lithium levels and hormonal status of
the patient are shown on Figure 2. On the 23rd of
June, 2015, RAI treatment was performed with 7,34
mCi [131,

Lithium carbonate was further continued for 12
more days after RAI therapy with gradual dose reduc-
tion. The levels of FT; and FT, were measured again
followed by low-dose antithyroid drug administration
while awaiting the onset of the therapeutic effect of
RAI The intake of propranolol and prednisolone (with
gradual dose reduction from 20 mg/daily to 5
mg/daily) continued for 2 more months.

In July, 2015, hormone levels were checked again
while the patient received treatment with propycil 3
tb/daily, propranolol 20 mg t.i.d.,, prednisolone
5mg/daily - FT, 24,26 pmol/L (9,15-23,86 pmol/L), FT,
- 3,88 pmol/L (2,25-6,0 pmol/L).

The next hospital admission was in September,
2015. At that time the patient had the following com-
plaints: sleepiness, fatigue, the feeling of pressure and
pain in the eyes, spinal pain and stiffness. The hormone
levels measured this time (therapy unchanged) were
TSH 0,005 mIU/L (0,4-4,0 mlU/L), FT, 4,73 pmol/L
(2,8-6,5 pmol/L), FT, 17,4 pmol/L (10,3-24 pmol/L).
Further laboratory examinations revealed no suspicion
of intoxication. The thyroid ultrasound performed
showed significant changes- a decrease in the size of
the thyroid gland (right lobe 23,6/32,5mm; left lobe
21,3/19,8mm; isthmus 5,2mm) with normalized blood
flow from the Doppler measurement (Figure 3-a,b,c).

The following changes in therapy were made-
propycil 2tb/daily, propranolol 20mg b.i.d.; the gluco-
corticoid treatment was withdrawn. In December,
2015, antithyroid drug treatment was stopped based
on the hormone levels of TSH 0,3 mlIU/L (0,4-4,0
mlU/L), FT, 19,1 pmol/L (10,3-24 pmol/L), FT; 4,59
pmol/L (2,8-6,5 pmol/L). The patient has remained
under the observation of an ambulatory endocrinol-
ogist and no relapse of the disease has been regis-
tered so far.
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Figure 1b. Sonographic image in B-mode presenting the
enlarged left lobe of the thyroid gland, diffusely inhomoge-
neous with hypoechoic echotexture and pseudonodules.
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Figure 1c. Doppler flow imaging of the upper right thyroid ~ Figure 3a. Subsequent sonographic image in B-mode of the

artery, measuring increased blood flow with peak systolic  right thyroid lobe showing a decrease in the size, still diffuse-

velocity of 73,7 cm/sec ly inhomogeneous with hypoechoic echotexture and
pseudonodules.

Figure 2. Presenting the serum lithium Lithium plasma concentration within the therapeutic
levels and hormonal and immunological range (0,6 12m 'r'tr']|f|}|
status of the patient. ang 2 - L2
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Figure 3b. Subsequent sonographic image in B-mode of Figure 3c. Doppler flow imaging of the upper right thyroid

the left thyroid lobe showing a decrease in the size, still dif- artery, measuring decreased blood flow with peak systolic
fusely inhomogeneous with hypoechoic echotexture and velocity of 11,8 cm/sec.

pseudonodules. 169
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@ueypa 4. (aganmuparo no Williams Textbook of Endocrinology, 11th edition, 2008.)

BLM - 6azoramepanna membpaHa; AM - anukaaHa membpara; PLC - pochoaunaza C; AC - ageHuram yukaaza; CAMP
- UuKAuueH ageHo3uH moHogocgam; TPO - mupeonepokcugasa; Tg - mupeozrobyaun; T, - mupokcun; T3 - mpouog-
mupoHuH; Li - aumud; Na - Hampu(; | - Gogug; NIS - HampueBo-toger cumnopmep; TSHR - TCX peuenmop.

Figure 4. (adapted from Williams Textbook of Endo -crinology, 11t edition, 2008.)

BLM - basolateral membrane; AM - apical membrane; PLC - phospholipase C; AC - adenylate cyclase; CAMP - cyclic
adenosine monophosphate; TPO - thyroperoxidase; Tg - thyroglobulin; T, - thyroxine; T5 - triiodotironine; Li - lithium;
Na - sodium; | - iodide; NIS - sodium-iodide trtansporter; TSHR-TSH - receptor.

Discussion

This case report summarizes the clinical course of
a thyrostaticresistant Graves' disease and the treat-
ment applied for a 2-year period, revealing a non-tra-
ditional strategy for coping with the disease. Since
after an optimal dose and duration of thyrostatic ther-
apy no remission could be achieved (clinical, hormon-
al or immunological), definitive treatment was offered-
radioiodine therapy, for the efficacy of which antithy-
roid drugs should be withheld for a week prior to ther-
apy. In this case the thyrostatic therapy was impossible
to be stopped because of the constant high levels of
peripheral hormones, which is why an alternative strat-
egy for proper RAI treatment preparation was chosen-
to start with lithium carbonate and then stop the
antithyroid drug. This method, although not included
in the world recommendations for treatment of thyro-
toxicosis, has been widely studied in the last decades,
mainly in cases of allergic or toxic reactions to thyro-
static treatment (3). Used to manage patients with
bipolar affective disorders and acute manic-depressive
episodes, lithium carbonate is also considered to be
effective in the control of thyroid hormone synthesis
and secretion, which is very similar to the effects of
inorganic iodine (4). A large number of studies prove
hypothyroidism in lithium- treated patients (5). The lat-

ter blocks the release of organic iodine and thyroid
hormones from the thyroid gland without affecting thy-
roidal radioactive iodine uptake (6-9). These effects are
mediated through the potentiation of an iodidein-
duced block of binding and hormone release (10,11)
perhaps because lithium is concentrated by the thy-
roid (12) and subsequently increases the intrathyroidal
iodide concentration (13,14) thus enhancing efficacy
of treatment with RAI. Furthermore lithium carbonate
inhibits the adenylate cyclase activity and blocks the
cyclic adenosinemonophosphate (cAMP)-mediated
translocation of thyroid hormone. Data also exist
that it may help reduce peripheral conversion of T4
to T5. Impaired release of thyroxine is considered the
most clinically significant, and this phenomenon has
been used to enhance the effectiveness of RAI (15)
(Figure 4).

It is believed that a short course of lithium therapy
prior to RAI treatment could lead to a prompter con-
trol of thyrotoxicosis and prevent its transient exacer-
bation caused by antithyroid drug withdrawal before
the intake of 1131 (16). Different therapeutic strategies
exist regarding lithium dosage. Studies have proven
that a lithium plas-ma concentration of between 0,6
and 1,2 mmol/l (corresponding to an approximate
daily dose of 600-1000 mg lithium carbonate) is the
most effective with the least number of side effects

EngokpuHonozug mom XXI Ne 3/ 2016



(17). The potential lithium adverse effects include cen-
tral nervous, cardiovascular and excretory system
symptoms- confusion, difficulty with speech, dizziness,
muscle weakness, seizures, coma, severe sinus brady-
cardia which may result in syncope, nephrogenic dia-
betes insipidus (17). No specific antidote for lithium
poisoning is known. Early symptoms of toxicity can
usually be treated by a reduction of the dosage or
treatment cessation. In severe cases of lithium poison-
ing, hemodialysis is a fast and effective method for the
elimination of this ion from the patient. Lithium is
absolutely contraindicated in pregnancy and lactation,
in children younger than 12 years of age, as well as in
patients with cardiovascular and renal failure.

Thanks to the additional treatment with corticos-
teroid we managed to achieve a better control over
hyperthyroidism while preparing for RAI therapy - a

References

period in which antithyroid drugs were stopped and
therapeutic plasma lithium levels were awaited. Fur-
thermore, mild to moderate ophthalmopathy with bor-
derline activity (CAS 2/7) was diagnosed in our patient.
The administration of prednisolone for 2 months after
RAI therapy with gradual reduction in dosage aimed
also to prevent deterioration of TAO (18).

Conclusion:

Lithium carbonate turns out to be a good short-
term alternative in cases of thyrostatic drug resistant
thyrotoxicosis or occurrence of side-effects of antithy-
roid drugs, when a definitive treatment with RAl is cho-
sen. This is possible thanks to its thyrostatic effect and
its ability to enhance 1131 retention in the thyrocytes
thus increasing the chance for successful ablation.
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lMpurokeHue Ha Aumuil Kamo cpegemb6o
3a o6ragnbane Ha pe3ucmeHmHa Ha

mupeocmamuyu bazego6a 6orecm

NBanoBa, N6a B.", Cugepoba, Mupa B.", bbuBapo6a, Mapueaa b.", Xpucmo306,
Kupua X.", XagxueBa, Eauua I'.", boue6, MaBea X. 2, boueBa, na A. *

'KauHuka no EHgokpuHoAoz2ua u 6orecmu Ha obmaHama, *KauHuka no HykaeapHa meguuu-
Ha u memaboaumHa mepanus, *LlenmpaaHa KauHuuHa aabopamopus; YHuBepcumemcka

6oaHuua ,CB. MapuHa“, ep. BapHa

Pe3slome:

MpegcmaBame caydal Ha 58 20guwiHa >KeHa C
KAUHUYHA, XOPMOHAaAHa U UMUHOAO2UYHA KOHCMEAa-
uus 3a bagegoBa 6oarecm: TCX - 0,000 mIU/L, CT3 -
12,4 pmol/L, CT, - 52,1 pmol/L, TCX-peuenmopHu aH-
mumeaa - 40 IU/L, npu koamo e 3anouyHama nowpBo-
HavaAHa mepanua ¢ mupo3oa 8 mab./gHeBHo. MNopa-
gu aaepauyHu npoaBu Kbm MO3U Mupeocmamuk e
BvBegeHo AeueHue ¢ nponuuua 8 ekBuBareHmHu go-
3u, gobaBer e u nponpaHoroa. Lllecm meceua no-
KbCHO Ce guazHoCMuUupa mupeoug acoyuupaHa og-
maamonamus (TAO) ¢ epaHuyHa akmuBHocm; npoBe-
geHO e AOKaAHO AedeHue - (POoHOope3a C KOPMUKO-
cmepoug, ¢ gobpo noBauaBaHe Ha cumnmomamukama.

3a nepuog om gBe 20guHU Ha HENPEKbCHAMO MUpPEo-
CMamuyHO Ae4YeHue NpuU nayueHmkama He Hacmbnu
pemucua Ha 3aboaaBaHemo Npu MUHUMaAHA gocmue-
Hama mepaneBmuyHa go3a nponuuuA 6 mab./gHeB-
HO, KOEMO HAAOXKU MbpceHe Ha gecpuHumuBHO Aeve-
Hue. Caeg cnupaHe Ha mupeocmamuka ce u3zBbpwiu
18 gHeBHa nogeomoBka 3a paguologmepanua Ha
wumoBugHama >kae3a upe3 BbBexkgaHe Ha aumueB
KapboHam, nepopaAeH 2AI0KOKOPMUKOUg U nponpa-
HOAOA. [Mpuembm Ha Aumul NPogbAXKU 12 gHU cAaeg
npuema Ha 7,34 mCi 1’31 npu KOHMpPOA Ha CepymHu-
me aumueBu HuBa. Npu npocregabBaHemo Ha nauu-
eHmKama ce omueme NOAOXKUMEAEH epekm om npu-
AO>KeHama mepaneBmuuHa cmpameaus.

KatoyoBu gymu: pesucmermnua mupeomokcuko3a, bagegoBa 6orecm, aumud, paguotiogabaayus

BvBegenue:

bazegoBama 6oAaecm e Hal-uecmama nNpuyuHa 3a MUPEOMOKCUKO3a — MEXKO XunepmemaboAumHO Cbc-
mosnHue, cbnpoBogeHo ¢ noaBama Ha 2ywa u cbnbmcecmBawu aBmoumyHHU heHoMeHU - ohmaamonamus,
gepmamonamus u gp.

bazegoBama 6oaecm e Hal-yecmama npuduHa 3a xunepmupeougu3zbm 6 EBpona u CALLL. MpoyuBaHe npo-
BegeHo 6 o6aacmma Omacmeg, wama MuHecoma, couu cpegHa yecmoma om 30 Ha 100,000 gywiu 20guUWHO
(1). MpoyuBanemo Wickham 666 BeaukobpomaHus 3akatouaBa, ue cpegHama yecmoma Ha xunepmupeougus-
ma npu >keHu e 0,8/1000 2oguwHo (2).

CbeaacHO akmyaaHUa KOHCEHCYC Ha AMepukaHckama mupeougHa acouuauus (ATA) u AmepukaHckama aco-
yuauua Ha KAUHUYHUMe eHgokpuHoAo3u (AACE) 3a noBegeHue npu xunepmupeougu3bm, cbwecmByBam mpu
Memoga Ha AedeHue npu nauueHmume c bazegoBa 6oaecm: paguoiogmepanua c 1131, npuaokeHue Ha mupe-
ocmamuuu uAu mupeougekmomus. Beaka egHa om me3u mepaneBmuuru onyuu mpa66a ga 6vge obcbgeHa
C nayueHma, ga ce npeueHam noazume, ovakBaHama npogbAKUMEAHOCM Ha AedeHue u Bb3cmaHoBaBane,
eBeHmyarHumMe cmpaHuyHU HeeamuBHU edpekmu, Kakmo u cebecmolHocmma Ha AedeHuemo. Tbl Kamo Ha-
Kou nauueHmu npegcmaBaaBam mepaneBmuuro npegu3zBukameacmBo, uHguBugyaauzupaHuam nNogxog Npu

max 6u mozbA ga BraouBa Hakou aamepHamuBHuU AedebHu Bb3modkHocmu (3).

KAuHuyeH cayya:

Mpe3 peBpyapu 20132, npu 58 20guwiHa hauueHm-
Ka e ycmaHoBeHa bazegoBa 6orecm no noBog Ha on-
AakBaHua om pegykuua Ha meaao, obuAHO uznoma-
BaHe, copuebuere, yecmu gedgpexkayuu. [NMpoBegeHo e
uzcaegBare Ha mupeocmumyaupaw, XopmoH (TCX) -
0,000 mIU/L (0,4-4,0 mlU/L), cBobogeH T5 (CT;) 12,4
pmol/L (2,25-6,0 pmol/L), cBobogen T, (CT,) 52,1
pmol/L (9,15-23,86 pmol/L) , mumbp Ha TCX-peuen-
mopHuU aHmumeaa (TRAb) - 40U/ml (go T-ompuuame-
AeH, 1,1-1,9 - epaHudeH; Hag 2,0 - NOAOXKUMEAEH) U e
3ano4yHama mepanua ¢ mupo3oA 8 mabae-

mu/gHeBHo, HO nopagu noaBa Ha aaepaudeH oOpuB
nocaegHuam e 3ameHeH ¢ nponuuuA 6 ekBuBareHm-
Ha go3a, KbM Koumo e gobaBeH nponpaHoaoa 2x20
mM2/gH. ¢ uea oBaagaBaHe Ha maxukapguama. Nauu-
eHmMKama uma cenbmcmBawa apmepuaaHa xunep-
moHuA, KOHMpoAupaHa ¢ kBuHanpua 20m2/cympuH u
amaogunuH 5me/Bevep. TupeocmamuyHama mepa-
nua npogwbaxkaBa gBe 2oguHu 6e3 npekbcBaHe, kKamo
gocmuzaHamama Bb3M0>KHO Hal-HUCka go3a e 6 mab-
Aemu/gHeBHO, 6€3 nocmu2aHe Ha XOPMOHAAHA, KAU-
HUYHA U UMYHOAO2UYHA pemucus. [lauuenmkama ka-
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mezopuyHo omka3Ba onepamuBHo AeueHue,a u KAu-
HUYHUME U XOPMOHAAHU NOKa3ameAu go MOMeHMma
He ca no3BoaaBaru npoBexkgaHemo Ha makoBa.
Lllecm meceua caeg guazHocmuuupaHemo Ha base-
goBama 6oarecm ce ycmaHoBaBa u mupeougHa og-
maamonamusa (TAO) npu gaHHU 3a nepcucmupawu
onAakBaHua om cbA3zeHe, unbkBaHe Ha ouume, GOA-
Ka u noaBa Ha gBoeH obpa3 npu BmpenuBare. Ocb-
wecmBeH e KOHCYAM ¢ opmarmoro2 u akmuBHocm-
ma Ha oghmasmonamuama e npeueHa kamo epaHuy-
Ha (CAS 2-3/7mouku). poBegeHo e AOKaAHO Aeue-
HUEe - Kypc poHOOpe3a C 2AIDKOKOPMUKOUgU, € NO-
gobpeHue Ha cybekmuBHume onaakBaHus.

[MbpBama xocnumaauzayua Ha nayueHmkama 6
Hawama KAUHuka 6e npe3 maud 2015 2. Om KAUHUY-
Hua npeaaeg npaBuxa BneyamaeHue xunepnuameH-
mauua U OMoOK Ha KAaenadume, 3adepBaBaHe Ha Ko-
HioHkmuBume (CAS 2/7mouku), no-u3pa3zeH ek3od-
maam 3a AaBo oko, cumnmomume Ha [pede, Mbobu-
yc, Aaapumnoa, LLleaBaz - noaoxkumeanu BaaBo. Maa-
namopHo ce ycmaroBu yBeauuerHa wumoBugHa >kae-
3a, Il cm no C30, ¢ nabmHa KoHcucmeHuun, 6e3
mpuA. Om cbpgeuHo-cbgoBua cmamyc - gaHHU 3a
guacmoaHa xunepmonua, AH 140/100 mmHg, nyac
65 yg./muH. Exozpacpuama Ha wulHa obracm be ¢ xa-
pakmepeH 3a 3aboaaBavemo obpa3 - wumoBugHa
kae3a ¢ yBeauueHu pazmepu (geceH gaa 30,3/31,4
MM; A8 gaa 25,4/24,4 mm; ucmmyc 6,4 mm), gudpysHa
HEXOMO2EHHOCM HA NapeHXUMa CbC CPegHOOHUWHA
xunoexozeHHocm u yBeauueH gonaepoB kpbBomok,
gBycmpanHo Haauvue Ha nceBgoBb3aecmu npomeHu
(Dueypa 1-3,6,8). OueHu ce XOpMOHaAHUA cmamyc,
Ha ¢poHa Ha 8 mabaemu [lponuuua: TCX <0,004
mlU/L (0,440 mlU/L); CT, 7,83 pmol/L (2,8-6,5
pmol/L); CT, 27,5 pmol/L (10,3-24 pmol/L). o omHo-
weHue Ha TAO caeg npeaaeg om OYhMAAMOAO2 Ce
npeueHu, ye Hama akmuBHocm Ha 3aboaaBaHemo:
CAS 2/7, NOSPECS 1, 2B, 4A. Caeg BHUMamEAHO KAU-
HUYHO obCbXKgaHe ce pewu, Ye nopagu HenoBauaBa-
HEemoO Ha mupeomokcuko3ama om mupeocmamuy-
HOMO AeveHue, nauueHmMKama e nogxogawa 3a ge-
puHumuBHa paguologabaauua Ha wumoBugHama
xAe3a, caeg nogeomoBka ¢ aumueB kapboHam u go-
6aBaHe Ha nepopaaeH 2aokopmukoug. MayueHmka-
ma bGewe u3znucaHa oM KAUHUKamMa CbC CAegHama
mepanua 3a goma: 8 mabaemu [Mponuuua, MNMponpa-
HoAOA 3x20 me u INpegHuzoaoH 20 me gHeBHo.

Ha 05. 06. 2015 2. nauueHmkama npeycmaroBu
npuema Ha [Mponuyua u 3anoyHa BbBekgaHe Ha Au-

ObcbkgaHe:

OnucaHuam KAuHuuYeH cay4all npocaegaBa xoga
Ha bazegoBa Goaecm u NpuAOXKEHOMO AeveHue 3a
gBy2oguweH nepuog, Kamo npegaaza eguH No-Heo-
buuaeH memog 3a oBragaBaHe Ha peucmeHmHa mu-
peomokcuko3a. Caeg oOnMUMaAHO gbAb2 Nepuog Ha
mupeocmamuyHo AedeHue ¢ nponuuua 6 cybmakcu-
MAAHU U MaKCUMaAHU go3u, 6e3 gocmuzaHe Ha KAU-
HUYHA, XOPMOHAAHA U UMYHOAO2UYHA pemucus, ce
npeueHu, Ye nayueHmkama e noka3aHa 3a geuHu-
muBHO AedeHue - paguologmepanus. [MocaegHama
uzuckBa cnupaHe Ha mupeocmamuka 3a cegem gHu,
Koemo He 6e HeBb3moxkHO B Hawua cayyad, nopagu
3agbprkaHe Ha Bucoku cmolUHOCMU Ha nepugepHu-

mueB kapboHam npu moHumopupaHe Ha AumueBu-
me HuBa B8 cepyma. AumueBuam kapb6oHam 6e 3anou-
Ham B nbpBoHauaaHa go3a 600 m2/gH. 3a yemupu
gHU, cAeg koemo - B aamepHupaw, pexkum 600
M2/gH. Ha yemHa u 900 me/gH. Ha HeyemHa gama. Ha
(Dueypa 2 no-goay moz2am ga H6bgam npocaegeHu
KOHMpoAHUMe HuBa Ha Aumul B cepyma u xopmo-
HaAHUA cmamyc Ha nauueHmkama. Ha 23. 06. 2015 e.
6e npuroxkeHa go3a 7,34 mCi 1131, Tlpuembm Ha Au-
mueB kapboHam npogbaxku owe gBaHagecem gHu
cAeg paguologaeveHUemo, C hocmeneHHa pegykuun
Ha go3ama. HanpaBeHa 6e oueHka Ha HuBama Ha CT,
u CT,, caeg koemo omuoBo 6e BvBegenHa Hucka go-
3a mupeocmamuk 6 nepuoga Ha uzuakBaHe Ha mepa-
neBmuuHua edpekm Ha 1131, [Mpuembm Ha nponpaHo-
AOA 3x20 Me u kopmukocmepoug 8 nocmeneHo no-
HukaBawa ce go3za om 20 go 5 mM2/gH. NPOgbAXKU 3a
owe 2 meceua.

MNpe3 mecey toau 2015 2. e uzBbpwieH KOHMPOA
Ha CT, - 24,26 pmol/L (9,15-23,86 pmol/L) u CT; 3,88
pmol/L (2,25-6,0 pmol/L) Ha d¢oHa Ha [Mponuuua
3x1Tm., ponpaHoaoA 3x20 mz2 u lMpegHU30A0H 5me
gHeBHo.

CaegBa KoHMpoOAHa Xochumaau3auua npe3 mecey,
cenmemBpu 2015 2., npu KoAMO nayueHmMKama Cb-
obwu 3a coHAUBOCM, AecHa ymopa, HanpexxeHue u
6oAka 8 ouume, 6oAku u ckoBanHocm B8 o6aacmma Ha
2pbbHayHua cmbAab. Ha dpoHa Ha mepanua om [lpo-
nuuyuA 3xTm., IponpaHoaoa 3x20 me; [lpegHU30AOH
5m2 ce ycmaHoBaBa caegHama XxopmoHaAHa KOHCme-
Aauusa: TCX 0,005 mlU/L (0,4-4,0 mIU/L); CT; 4,73
pmol/L (2,8-6,5 pmol/L); CT, 17,4 pmol/L (10,3-24
pmol/L). Om ocmaHaaume 6GuoxumuuHu u3caegBa-
HUA HAMAwe gaHHU 3@ UHMOKCUKAUUOHEH CUHgPOM.
KoHmpoaHama exozpacpus Ha wumoBugHama >kae3a
noka3a cbuwecmBeHa guHamuka: HamaaeHue 6 pazme-
pume Ha >kae3ama (geceH A0b 23,6/32,5Mm; AaB A0OD
21,3/19,8Mm; ucmmyc 5,2mMm), C HeegHOPOgHa Xunoe-
X02€HHa CMpyKmMypa u HopmaauszupaH gonaepof
kpvBomok (Duaypa 3-3,6,8). Pegyuupaxme gozama
Ha [MponuuyuAa go 2 m./gH., [ponpaHoaoa 2x20m2 u
npemaxHaxme 2Al0KOKopmukouga. [pe3 meceu, ge-
kemBpu 2015 2. mupeocmamuyHOMO AeuyeHue ce
cnpa npu TCX 0,3 mIU/L (0,4-4,0 mlU/L); CT, 19,1
pmol/L (10,3-24 pmol/L), CT; 4,59 pmol/L (2,8-6,5
pmol/L). MauueHmkama ocmaHa nog HabalogeHue Ha
ambyramopHua eHgOKPUHOAO2 U gO MOMEHmMa He e
peazucmpupaHo peuuguB Ha xunepmupeougHama
cumnmomamuka.

me xopmoHu npu Bucoka go3a nponuuua. Bb3npuex-
me aamepHamuBeH nogxog 3a nogeomoBka 3a PUIA -
€ nomowma Ha AumueB kapboHam npu cnpaH mupe-
ocmamuk. Makap, ye Bce owe He e 3arezHan B cBe-
moBHume npenopbku 3a noBegeHue npu mupeo-
MOKCUKO3a, mo3u memog ce pazbpabomBa u uzyua-
Ba wupoko npe3 nocaegHume gecemuaemus, 0CHOB-
HO B cAyuvau Ha aaep2uYHU U MOKCUYHU npoaBu Kbm
mupeocmamuuu (3). M3noa38an kamo megukameHm
3a AeveHue Ha bunoaapHu acpekmuBHuU pazcmpolcm-
Ba u ocmpu maHuakaAaHo genpecuBHu enu3ogu, Cb-
wecmByBam u peguua xunomesu u gokazameacmBa
3a epekmume Ha AUMUA NO OMHOWEHUE Ha MUPeo-
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Clinical Case

WBa NBaHoBa u cbmpygHuyu

ugHama XOpPMOHAaAHA CuHMe3a U cekpeuus, MHO20
CXOQgHU C me3u Ha Heope2aHuuHua og (4). MHO2006-
polHU ca cbobwEeHUAMA 3a XUNOMUPEOUJU3bM CAE]
AeveHue ¢ aumud (5).

MocaegHuam Gaokupa ocBoboxxkgaBaHemo Ha op-
2aHuU4eH UOg U MUpeougHU XOpMoHU om wumoBug-
Hama »Ae3a, 6e3 ga 3acaea no2AbWwaHeEMO Ha paguo-
tog 8 wumoBugHama xae3a (6-9). Te3u epekmu ca
onocpegcmBaHu upe3 nomeHuuupaHemo Ha Uog-UH-
gyuupaH 6a0k B cBbp3zBaHemo u xopmoHaAHOMO OC-
BoboxkgaBare (10,11), BepoamHo 3apagu ceaekmuB-
Homo HampynBaHe Ha aumua 8 wumoBugHama »ae-
3a (12) u nocregBawomo noBuwabaHe Ha uHMpamu-
peougHama togHa kKoHueHmpauusa (13,14). ToBa ocu-
2ypaBa no-20Aama ekcno3uuua Ha kae3ama Ha Aedeb-
Hua egpekm Ha 1131, OcBen moBa Aumuam uHxubupa
ageHuAam-uukaazHama akmuBHocm u 6aokupa

IEFEER R4.0 aTd C10

(Duzypa 1a. Exoepacpcku obpaz 6 B-mode Ha gecHua mu-
peougeH gaa - yBeaudeHu pazmepu, gupyzHa HEXOMOSEH-
HOCM Ha napeHxuma CbC CPegHOO2HUWHA XUNOEX02eHHOCM
u nceBgoBuv3zrecmu npomeHu.

(Duzypa 16. Aonaepoepagpcko uzcregBare ¢ nyacoB
Aonaep - nukoBa cucmoaHa ckopocm 8 eopHa gacHa mupe-
ougHa apmepusa 73,7 cm/cek

UAMOD-meguupaHama mpaHcaoKauua Ha mupeoug-
Hu xopmoHu. CbwecmByBam u gaHHu 3a 6AoKupaHe
Ha nepudpepHama koHBepcua Ha T, 6 T;. Kamo kau-
HUYHO Hal-3HaYuUM egpekm ce cmama HapyweHomo
ocBobokgaBaHe Ha mupokcuH u moBa umeHHO ce
uznoa3zBa 3a noBuwaBaHe Ha nomeHmHOCMMa Ha
paguoltog-redeHuemo (15) (Duaypa 4, cmp.170).

Cmama ce, ve Kpambk KYpPC Ha NPUAOXKEHUe Ha
aumueB kapboHam npegu gedpuHumuBHama paguo-
togabaayua cnomaza 3a no-6bp3omo oBragabaHe Ha
mupeomokcuko3dama u uzbaBaHe Ha HelHOMO npe-
XOgHO 060CMpAHe nopagu CNOpaHemMo Ha Mupeoc-
mamuka HenocpegcmBeHo npegu npuema Ha

[131(16). CbwecmyBam pa3zaudHu mepaneBmuunu
cmpameauu npu go3upaHemo Ha aumus. [NpoyuBa-
HUA ca goKa3aAu, Ye noggbprkaHemo Ha nAazmeHa
KOHUeHmMpauua Ha Aumua mexgy 0,6 u 1,2 mmona/A

ENEER R4.0 GTO GO0

Queypa 16. Exoepagpcku 0bpas 8 B-mode Ha reBua mupe-
ougeH gaa - yBeaudeHu pazmepu, gugyzHa HEXOMO2EeH-
HOCM Ha NapeHxuMa CbC CPegHOOZHUWHA XUNOEX02EHHOCM
u nceBgoBv3recmu npomeHu

181161
Tl

Rd. 0 OTO €10

Dueypa 3a. Konmponren exozpacpcku obpaz 6 B-mode Ha
gecHus MupeougeH gaa - omyuma ce HamaAeHue Ha pazme-
pume, nepcucmupa gughyzHama HeXOMo2eHHOCM Ha NapeH-
XUMa CbC CpegHoOcHUWHa XunoexozeHHocm u nceBgoBv3-
A€CMu NPpOMeHU.
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range (0,6 - 1,2 mmol/1)

FT3 5,08; Frias
FT4 33,8

Lithium plasma concentration within the therapeutic

Quezypa 2. Mpocregabare Ha cepymHume
HuBa Ha AuMuUU, XOPMOHaAHUA U UMYHOAO-
2UYHUA cmamyc.

ABCOAIOMHU KOHMpauHguKkauuu 3a NPUAo-
>keHuemo Ha AumueB kapboHam ca: Gpe-
MeHHOCM, KbpmeHe u Bb3pacm go 12 2;
cbpgeuHo-cbgoBa u GbbOpevHa Hegocma-
mbuHocm. BkatouBanemo Ha kopmukocme-
poug 8 mepaneBmuuHama cxema no3Boau
no-go6bp XopMoHaAreH KoHMpoA B nepuoga
- Ha nogeomoBka 3a paguologaedeHuemo,
=5 no Bpeme Ha Koamo ce uzuckBawe cnupaHe
Ha mupeocmamuka u uz4yakBare Ha Hacuwa-
He ¢ Aumul. OcBen moBa, npu Hawama na-
uueHmka 6e ycmaHoBeHa Aeka Kbm ymepe-
Ha, 2paHuUYHa No akmuBHocm omaamona-
mus (2/7m.), koamo 6u moeAa ga ce Baowu
caeg PUIA. BkatoueHuam npegHu3oaoH 6

ERER =4.0 0T0 C10

Duezypa 36. Kormpoaen exozpagpcku obpaz 8 B-mode Ha
AeBus mupeougeH gaa -omyuma ce HamareHue Ha pazmepu-
me, nepcucmupa gugy3zHama HEXOMO2EHHOCM Ha NapeHXU-
Ma CbC CpegHOOHUWHa XunoexoeeHHocm u nceBgoBb3nec-
Mmu NPOMeHU.

(omeoBapawa npubauzumenHo Ha gHeBHa go3a mex-
gy 600 u 1000 me AumueB kapboHam) ocuaypaBa
Hau-gobpa epekmuBHocm B oBaagaBaHemo Ha mu-
peomokcuko3ama Npu MUHUMUM CMpaHUYHU edek-

u (17). OnucaHume HexxeAaHu AekapcmBeHu peak-
uuu Kbm Aumul BrarouBam cumnmomu om cmpaHa
Ha ueHmMpaAHama HepBHa cucmema, CbpgeuHo-Cbgo-
Bama cucmema u omgeaumeaHama cucmema. TakuBa
ca obwvpkBare, 3ampygHeH 2080p, cBemoBbpmex,
MYCKyAHa caabocm, 2bpuoBe, Koma, mekka CUHYCco-
Ba 6pagukapgua go cCuHKon, Heppo2eHeH UHCUNUgeH
guabem (17). He cowecmByBa cneuudpuueH aHmu-
gom 3a aumueBama unHmokuukauua. PaHHume cumn-
momu ce omcmpanaBam ¢ pegyuyupaHe Ha go3ama
UAU cnupaHe Ha AedeHuemo. Npu no-mexxku npoaBu
Ha npego3upaHe xemoguaAu3zama e 6bp3 u edpekmu-
BeH memog 3a uzBexkgaHe Ha AumueBusa (oH.

18=11=-"1E
htlul-llﬂ
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(Duzypa 386. KonHmpoaHo gonaepoepacko uzcaegBare ¢
nyacoB Aonaep - nukoBa cucmoaHa ckopocm B 2opHa gac-
Ha mupeougHa apmepus 11,8 cm/cek

nocmeneHHo NoHuxxaBawu ce go3u u NPogbAXKUMEA-
Hocm go 2 meceua caeg PUIA u3zuzpa poaama u Ha
m.Hap. ,KOPMUKOCMEPOUJEH Yagbp”, ¢ ueA npegom-
BpamaBaHe BrowaBaHemo Ha TAO (18).

3akAloyeHue:

B cayuaume Ha uzuepnaHu mepaneBmuuHu pe-
3epBu Ha Mupeocmamu4YHOMO AeveHue NPu Mupeo-
MOKCUKO3a, cmpaHudHu gedcmBua om mAaxHOMo
NpuAo>KeHue, u u3bop Ha gepuHUMUBHO AeueHue C
paguolog, Aumuam npegcmaBaaBa gobpa kpamko-
cpoyHa aamepHamuBa, kakmo nopagu mupeocma-
muuHume cu kavdecmBa, maka u 6ArazogapeHue Ha
cBolcmBomo cu ga ,3agbpka” 1131 32 no-npogbAXKU-
meAeH nepuog 6 mupeouumume, cnomazalku 3a No-
epekmuBHa abaauus.
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HU, KaKmo u nybAukauyuu om 6baz2apcku aBmopu,
pabomuau no cbomBemHusa npobaem. Mogpex-
gaHemo Ha uzmouHuuume ga cmaBa no pega Ha
noaBa B8 mekcma. KHuzonucbm ce opopma cbe-
AacHo YHuduuupaHume u3uckBaHus 3a nybauka-
uuu B8 o6racmma Ha HBuoAo2uaAMa U MeguuUHama
u e onpocmeHa Bepcua Ha cmua BankyBop (http:
//www. ncbi. nlm.nih. gov/pmc/ articles/ PMC
3142758/). Bcuuku aBmopu ce ombeaazBam c
hamuAHO ume, nocaegBaHo om uHUUUAAUME.
Mpu noBeue om wecm aBmopu, caeg wecmusa ce
nocmaBa et al. CaegBa yaromo 3azraBue Ha uu-
mupaHama cmamus (c 2aaBHa 6ykBa e camo Ha-
yaAHama gyma), HazBaHue Ha cnucaHuemo u3nu-
caHo cbkpameHo cnopeg Index Medicus, 2oguHa,
mom, 6pol Ha KHuxkkama B maaku ckobu (He3a-
gbAXKUMEAEH NPU U3gaHUA C HENpPeKbCHamo

files. Diagrams and graphs should be prepared in
XLS (MS Excel), PPT (MS PowerPoint), EPS (encap-
sulated postscript) file formats that permit further
processing. Bitmap images (photographs etc.)
should be submitted in JPEG format and resolution
300 dpi. The figure captions are added to the main
article document after the tables. All tables and fig-
ures are numbered sequentially and should be
referred to in the text. If illustrations from other
sources are used, the latter should be accompa-
nied by the relevant permission for reproduction
with a reference in the figure caption.

References

The references should be presented on a sep-
arate page at the end of the manuscript. It is rec-
ommended that the number of references should
not exceed 25 titles for original research articles
and 40 titles for the reviews. It is advisable that
sources on the topic from the recent five years be
used. The references are listed in their order of first
appearance in the text. They should follow the
Vancouver format and the Uniform requirements
(http:// www.ncbi. nlm. nih.gov/pmc/ articles/
PMC 3142758/). All authors should be listed for
papers with up to six authors; for papers with more
than six authors, the first six only should be listed,
followed by et al. The authors are followed by the
full title of the paper (Only the first word is capital-
ized). The journal title is abreviated in conformity
with the latest edition of Index Medicus, followed
by year, volume, issue in parentheses (not neces-
sary for periodicals with a continuous pagination
throughout the volume) and full first and last page.
Chapters of books are cited in the same way, the
full name off the chapter first, followed by ,In:”, full
title of the book, editors, publisher, town, year, first
and last pages of the cited chapter.

Examples
Reference to a journal article:
1. MclLachlan S, Prumel MF, Rapoport B.
Cell Mediated or Humoral immunity in Graves'’
ophthalmopathy? | Clin Endocrinol Metab 1994;
78 (5): 1070-1074.

If the original cited paper is in Bulgarian:

2. Christov VI, Gocheva N, Petkova M,
Zacharieva S, Tankova Tz, Orbetzova M, et al. A
consensus of the Bulgaran Institute Metabolic Syn-
drome on the metabolic syndrome. Nauka
Endocrinologia. 2010; 2: 53-70 (in Bulgarian)
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HOoMepupaHe Ha cmpaHuuume 6 moma), NbAHU
HauaAHa u KpalHa cmpaduua. MabBu (pazgeau)
om KHuau ce u3znucBam no aHaao2UYEH HauuH,
Kamo caeg aBmopa u 3azaaBuemo Ha 2raBama
(pazgena) ce ombeaazBam umeHama Ha pegakmo-
pume, NbAHOMO 3az2Aabue Ha KHU2ama, u3gamea-
cmBomo, epagbm u 20guHama Ha u3zgaBaHe, Ha-
JyaAHama u kpatHama cmpaHuua. Mi3mouHuyume
Ha Kupuauua caregBa ga 6bgam npegcmabeHu u ¢
opuauHaaHua um npeBog Ha aH2AuUlCKU UAU
mpaHcAumepayua (ako U3MOoYHUKBM HAMA Opu-
2uHaAreH npeBog Ha 3az2aaBuemo u pe3tome Ha aH-
2Aulicku) U cbe 3abeaexka B ckobu (in Bulgarian).
KHuzonucbm Ha opauHaAHUMeE cmamuu ce omne-
uamBa caeg aHzaulickua mekcm.

Mpumepu:

Cmamua om cnucaHue:

1. Mclachlan S, Prumel MF, Rapoport B.
Cell Mediated or Humoral immunity in Graves’
ophthalmopathy? J Clin Endocrinol Metab 1994;
78 (5): 1070-1074.

2. Christov VI, Gocheva N, Petkova M,
Zacharieva S, Tankova Tz, Orbetzova M, et al.
A consensus of the Bulgaran Institute Metabolic
Syndrome on the metabolic syndrome. Nauka
Endocrinologia. 2010; 2: 53-70 (in Bulgarian)
(XpucmoB Ba, F'oueBa H, NemkoBa M, 3axapu-
eBa C, OpbeuoBa M u cvaBm. KoHceHcyc Ha
bbA2apckua uHcmumym ,MemaboAumeH cuH-
gpom” 3a noBegeHue npu memaboAumeH CUHg-
pom. Hayka EHgokpuHoaoeua 2010; 2: 53-70).

Ia6a (pazgea) om kHuza:

1. Delange F. Endemic Cretenism. In: Brave-
man L, Utiger R, editors. The Thyroid. 9-th ed.
Philadelphia: Lippincott Co; 1991. p. 942-955.

Mamepuarume mpa66a ga ca HanucaHu Ha
npaBuren 6vrzapcku, pecnekmuBHO aHzAUlCKU
e3uk npu cnajBare Ha cbBpemennume npabuna 3a
npaBonuc u nynkmyayua. lNpenopvyumenro e ab-
mopume ga KOHCYAMupam aHzAuliCKua mexkcm C
guronoz uau anzaozoBopauwy. Pegakyuama mosxe
ga Hacoyu kem kBarugpuyupanHu npeBogayu 3a
npeBog uau pegakmupaHe Ha mamepuaaume Ha
aHZAUUCKU e3uK cpewy 3aniawave. Mamepuaau,
Koumo He omzoBapam Ha uzuckBanuama Ha cnu-
canuemo, ce Bpvujam Ha aBmopume 3a Kopekyuu
npegu ga 6bgam npegageHu 3a peyeH3zupaHe.

(XpucmoB Ba, ToueBa H, NMemkoBa M, 3axapueBa
C, OpbeuoBa M u cvaBm. KoHceHcyc Ha bbazap-
CKuA uHCmumym ,MemaboAumeH cuHgpom” 3a
noBegeHue npu memaboAumeH cuHgpom. Hayka
EHgokpuHoroeua 2010; 2: 53-70).

References to a book chapter:

1. Delange F. Endemic Cretenism. In: Brave-
man L, Utiger R, editors. The Thyroid. 9-th ed.
Philadelphia: Lippincott Co; 1991. p. 942-955.

The manuscripts should be prepared in good
contemporary language with correct spelling, gram-
mar and punctuation. Non-native English authors
are advised to consult the text with a native speaker
or a philologist. On demand, the editors might rec-
ommend paid qualified translators for text transla-
tion or language proof-reading. Manuscripts that do
not comply with the requirements of the journal will
be returned to the authors for corrections before
being forwarded to the reviewers.
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