ISSN 1310-8131

EHL OKPHHOJIOINNA
 ENDOCRINOLOGIA

CnucaHuemo ce uHgekcupa om/The journal is indexed by:
« Elsevier Bibliographic Databases, (SCOPUS) Netherlands

» EMBASE

* Bulgarian Citation Index

Editorial Board/PegakuuoHHa koreaus u cbBem

Editor-in-Chief: Maria ORBETZOVA
I'A. pegakmop: Mapua OPBELJOBA

Honorary Editor-in-chief Bojan LOZANOV
INoyemen 2rabeH pegakmop boan AO3AHOB

Anna-Maria Borissova/ Kalinka Koprivarova/Kaautika KonpuBapoBa
AHHa-Mapusa bopucoBa Kiril Hristozov/Kupua Xpucmo3o8
Vladimir Christov/Baagumup Xpucmo8 Lidia Koeva/Augua KoeBa

Georgi Kirilov/Teopau Kupunro8 Malina Petkova/Maauna NemkoBa
Dragomir Koev/Apazomup Koe8 Mihail Boyanov/Muxaua boaHo8

Julieta Gerenova/>Kyauema lepeHoBa  Rusanka Kovacheva/Pycarka KoBaueBa
Zdravko Kamenov/3gpaBko KamenoB Sabina Zacharieva/CabuHa 3axapueBa
Ivan Tzinlikov/V18an LlunaukoB Philip Kumanov/®uaun KymaHoB8
lliana Atanassova/llauaHa AmaHacoBa Tzvetalina Tankova/Ll8emaauHa TankoBa

International Scientific Board/ MexgyHapogeH HayyeH cbBem

A. Bulatov (Moscow) / A. bynamo8 (MockBa)

M. Coculescu (Bucharest) / M. Kokyaecko (bykypeuwy)
G. Erdogan (Ankara) / I'. EpgozaH (AHkapa)

J. Fovenyi (Budapest) / 1. ®voBenu (byganewa)

A. Isidori (Rome) / A. 13ugopu (Pum)

B. Karanfilski (Scopie) / b. KapaHdpuacku (Ckonue)

P. Kendall-Taylor (Newcastle upon Tyne) / I'l. KeHgbA-TelAabp (Hiokacwba Ha TadH)
G. Krassas (Thessaloniki) / . Kpacac (CoayH)

P. Lauberg (Denmark) / I'. Aayb6epz (AaHus)

J. H. Lazarus (Cardiff) / Ax. Aazapyc (Kapgugp)

E. Nieschlag (Munster) / E. Huwaaz (MioHcmep)

S. Refetoff (Chicago) / C. Pecpemop (HYukazo)

M. Serrano Rios (Madrid)/M. CeppaHo Puoc (Magpug)

brazapcko gpy*ecmBo no eHgokpUHOAORUS

Tom XIX / Volume XIX

Bulgarian Society of Endocrinology  3/2014




ISSN 1310-8131

Cnucanue EHAOKPM HOAorMﬂ mom XIX, kHuxka 3, 2014

0630pu

-Mempo8, CaBa I, OpbeyoBa, Mapua M., rueB, Suko T.
BAuaHue Ha onuougHume aHarzemuuu Bbpxy penpogykmuBHama yHKuuA 133

OpuauHanHu cmamuu

- PaanoBa, luuka X., FaneBa, CuaBua C,, TogopoBa, Kama H., AykanoB, LjBeman X., 'eyeBa, CBemna I1.
HapyweHusa 866 BbarexugpamHama o6maHa npu nayueHmu ¢ memaBoAumeH CUHgPOM 139

- KonreBa, AaHuera UB., OpbeyoBa, Mapua M., AeHeBa, Tana U.
AcumempuyeH gumemuA-ap2UHUH NPU >KEHU C MemaboAuMeH CUHGPOM U CUHGPOM Ha NOAUKUCMO3HU AGYHUUU 149

- TepzueBa Aopa, A., OpbeyoBa Mapua, M., MameBa, Houka I.
BauaHue Ha pomonepuoga Bbpxy gHeBHO-HOWHUME KOHUEHMPAauUU Ha MeAaMOHUHA 160

+ AHgpeeBa-TameBa, NaBauna A., CumeoHoB, Bacuar A., leopzueBa-HukoroBa, Pagka T., Tagppagxulicka-
XagxuoroBa, Pagka K.

KAabcmepeH aHaAu3 Ha KomnoHeHmMU Ha memaboAumeH cuHgpom npu Auya ¢ noBuweH puck om 3axapeH

guabem mun 2 168
mi Casus pro diagnosi

= HoHueB, boan UB., Apzamcka, Aumoanema B., OpbeyoBa, Mapua M. 186

YkasaHus 3a aBmopume 188

Journal ENDOCR'NOLOG'A volume XIX, number 2, 2014

Reviews

- Petrov, Sava P., Orbetzova, Maria M., lliev, Yanko T.
Effects of the Opioid Analgesics on the Reproductive Function 133

Originale articles

- Rayanova, Ginka H., Ganeva, Silvia S., Todorova, Katya N., Lukanov, Tsvetan H., Gecheva, Svetla P.
Disorders of the Carbohydrate Metabolism in Patients with Metabolic Syndrome 144

+Koleva, Daniela Iv., Orbetzova, Maria M., Deneva, Tanya .
Asymmetric Dimethylarginine in Women with Meta- bolic Syndrome and Polycystic Ovary Syndrome 154

- Terzieva Dora, D., Orbetzova Maria, M., Mateva Nonka, G.
Influence of Photoperiod on Melatonin Day-Night Concentrations 164

- Andreeva-Gateva, Pavlina A., Simeonov, Vasil D, Georrgieva-Nikolova, Radka T., Tafradjiiska-Hadjiolova, Radka K.
Cluster Analysis of the Components of the Metabolic Syndrome in Subjects With an Increased Risk for
Diabetes Mellitus Type 2 177

mi Casus pro diagnosi
B HownyeB, boau UB., Apzamcka, Aumoanema B., Op6GeyoBa, Mapua M. 186

Instructions to authors 188




Ob3op /Rewiew

BAugHue Ha onuougHume aHanzemuyu Bvpxy penpogykmuBrama ¢yrkyug

MempoB, Caba I.", OpbeyoBa, Mapua M.’, UrueB, Auko T.

KAauHuka no EHgokpuHoAo2ua u 6boarecmu Ha obmaHama'

KauHuka no Tokcukoaozua ?, YMBAA ,C8. l'eopau”, MY - INroBguB

Effects of the Opioid Analgesics on the Reproductive Function

Petrov, Sava P.’, Orbetzova, Maria M.’, lliev, Yanko T.?

Clinic of Endocrinology and metabolic diseases'

Clinic of Toxicology *, ,Sv. Georgy” University Hospital, Medical University, Plovdiv

Pesiome

Edpekmume om gwbazompaltHama ynompeba
Ha onuougHu aHarzemuuu BbpXy eHgoKpuHHama
cucmema He ca gobpe npoyyeHu nopagu gpakma, e
noBeuemo uzcaegBaHun ca gpokycupaHu Bbpxy oc-
mpume um cmpaHu4Hu epekmu. KpamkompadHu-
me u npogbAKUMeAHUme mepaneBmuyHu cxemu
Mo2am ga okaxkam pa3audHu Bb3geticmBua Bobpxy
XUNOMaAamo-xunou3o-2oHagHama oc NO OMHO-
weHue Kakmo Ha cmeneHma Ha yBpega, maka u Ha
ecmecmBomo Ha namoaoz2uuyHume egpekmu. EHgo-
2eHHume onuougu oka3Bam nvpBocmeneHeH
epekm Bbpxy peayrauusma u ocBoboxxgaBaHemo
Ha 20HagomponuHume, npomeHalku nyacamuBHa-
ma cekpeuua Ha 20HagOMPONUH PUAUU3UH2 XOPMO-
Ha (THPx). Te Bogam go cHuxkaBane Ha AX, DCX, ec-
MpaguoA U Npo2ecmepoH (Npu >KeHu) U Ha Mecmoc-
mepoH (npu mbxke). MoaBama Ha aHgpoz2eHeH ge-
dpuuum e cBbp3aH gUPEKMHO C XPOHUYHAMa ekcno-
3uyua KbM onuamu u ce gemoHcmpupa egHoBpe-
meHHo npu gBama noaa. XpoHuuHama ynompeba Ha
ONUOUQU NPU MbXKe 3a XPOHUYEH KOHMPOA Ha BOA-
Kama UuAuU NpUCMPAcCMeHU KbM XEpOUH, MOP(UH
uau memagoH, Bogu go pazHoobpazHU cumnmomu
Kamo 3abaBeHa eakyaauun, epekmuAHa gUCHPYHK-
UuA U CUZHUPUKAHMHO pegyuupaHe Ha CEKCYaAHO-
mo Aubugo. OnuougHumMe aHMaz2oHUCMU Mo2am ga
nogobpam cekcyaaHomo noBegeHue. Heobxogumo
e npoBexxgaHe Ha noBeue uyeaeHacouyeHu npoyuBa-
Huf, 3a ga ce xBbpau cBemauHa Bbpxy eHgoOKpUH-
Hume u B yacmHocm penpogykmuBHume Hapywe-
Hua, cBbp3aHu c u3znoazBaHemo Ha onuougu u
npucmpacmaBaHemo Kbm max.

KaroyoBu gymu:

Abstract

The effects of the short-term use of opioid
analgesics on the endocrine system are not inves-
tigated very well because most of the studies are
focused on their acute adverse effects. The short-
term and prolonged therapeutic regimens might
exert different influences on the hypothalamic-
pituitary-gonadal axis in regard to both the degree
of the impairment and the nature of the patholog-
ical effects. Endogenous opioids have a primary
effect on the control and release of the
gonadotropins, modifying the pulsatile secretion
of the gonadotropin-releasing hormone (GnRH).
They cause a decrease in the LH and FSH secre-
tion, the oestradiol and progesterone secretion in
females and the testosterone secretion in males.
Androgene deficiency is related directly to the
chronic exposition to opioids and is observed in
both genders. The chronic use of opioid anal-
gesics for a long-term pain control or in heroine,
morphine, and methadone abuse results in vari-
ous symptoms such as delayed ejaculation, erec-
tile dysfunction and significant reduction of the
libido in the males. Opioid antagonists could ame-
liorate sexual behaviour. More detailed studies
are needed to elucidate the endocrine and, in par-
ticular, the reproductive disturbances associated
with the chronic use and addiction to opioid anal-
gesics.

Key words:

onuougu, penpogykmuBHa gyHKuus,
XUNo20Hagu3bm

opioids, reproductive function, hypogonadism
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Sava Petrov et al

BbBegeHue

Onuougume ca ocHoBHo cpegcmBo 3a o6e360Aa-
BaHe u nocmueaHe Ha ygoBoacmBue owe om paHHa-
ma ucmopusa Ha yoBeuecmBomo (1). Te cowecmBy-
Bam kamo eHgozeHHU nenmugu 6 op2aHu3ma Ha vo-
Beka c gokazaHo Haauvue B8 mo3bk, yepBa u uMyHHa
cucmema. AokazaHu ca 3 ocHoBHU muna eHgozeHHU
onuougu: eHkegaAuHU, C NPEKYPCOPU NpoeHKeau-
HU, eHgopP(UHU, NOAYYEHU OM NPOONUOMEAAHOKOP-
muH (POMC), guHopgpuHu, noay4eHu om NpoguHop-
(puHU U eguH gonbaHumMeAeH Bug eHgozeHHU onuo-
ugu, HapedeHu eHgomopcpuHu. OmgeaHume onuo-
ugu ocbuwecmBaBam cBoemo Guoao2uuHo gelcm-
Bue nocpegcmBom cBbp3Bare ¢ pazauuHu peuenmo-
pu. Haauudue Ha onuougHu nenmugu e ycmaHoBeHo
kakmo B nepudgpepHama, maka u 6 ueHmpaAHama
HepBHa cucmema - 0a3aAHU 2aH2AUU, MO3bY€EH
cmBoa, xunomaaamyc u 2pbbHaveH mo3bk (2). Cob-
wecmByBam 4 ocHoBHU muna onuougHu peuenmo-
pu - 1 (mio), ¥ (kana), & (geama) u HouenmuBeH FQ
peuenmop. Te npuHagaexxam kbm G-npomeuroBume
peuenmopu, u32pageHu om 7 mpaHcmembpaHHu egu-
Huuu (3, 4). CowecmByBam u gpyau peuenmopu Ka-
mo { (3ema), A (Aambga), € (encuaoH), Koumo He ca
gobpe npoyueHu u 3a max auncBa 2eHemuyHa UHgeH-
mudpukauus (3).

Ynompebama Ha onuougu nog pa3zAudHa popma
noka3zBa mpalHa meHgeHyua Kbm noBuwabane npe3
nocaegHomo gecemuaemue. bposm Ha Hapko3aBu-
cumume, uznoa3zBawu XepouH u gpyau cuHmemuyHu
onuougu (BukoguH, peHmaHuA, memagoH) ce yBeau-
yaBa. Taka, 6poam Ha 3aBucumume om xepouH 6
bbA2apua noHacmoawem e okoro 90 000 gywu. Xe-
POUHBM € NOAYCUHMemuYeH onuam, NOAYYEH Npu
npepabomka Ha onuym (MOpPGUH) C ouemeH aHxug-
pug. MNpegcmabaaBa kapab npax ¢ yBam Ha Kakao,
KOUmO Ce npuema UHXaAaMOPHO, 4pe3 CMbpKaHe
(,Ha HOC"), Upe3 NYWeHe Ha guma Om 20PAW, XEPOUH
(,Ha gpoauo”), uau BeHozHo (,Ha nomna”). NMonagHaa
6 opeaHu3ma, xepouHbm uzmecmBa eHgozeHHUMEe
onuamHu nenmugu u ce cBbp3Ba c onuougHume pe-
uenmopu B 2raBHua MO3bK - Kana, geama, cuama u
mio. HenpekbcHamo ce yBeauuaBa u 6poam Ha nauu-
eHmume, NOgAOXKEHU Ha 3amecmumeAHa mepanus C
memagoH - 3a nepuoga 1997-2005 2. ce omyuma
noumu gecemokpamHo HapacmBaHe npegnucBaHe-
mo Ha mo3u onuoug (4).

MNoBuweHomo u3znoa3BaHe Ha onuOUgHU aHaAze-
Muuu Npe3 nocAegHUMe 20gUHU Ce gbAXKU Ha pak-
ma, ye Bce no-yuecmo 6uBam uznucBaHu npu Hema-
AUZHEHU XPOHUYHU BOAKU U M.Hap. XPOHUYEH Hema-
AueHeH 60Ako8 cuHgpom (5). XpoHUuHama Hemaaue-
HeHa DoAka ce onucBa, kamo 60oAka nepcucmupawa
noBeue om 3 meceua uau kamo 60Aka, He npemuHaBa-

wa 3a nepuoga, 8 koamo mpabdBa ga Hacmbnu 03g-
paBaBare 3a cbomBemHomo 3aboaaBaHe. CBemoB-
Hama acouuauus 3a uzyyaBaHe Ha 6oAkama geuHu-
pa moBa cbcmoaHue Kamo ,HenpuamHo cemuBHo u
emouuoHaAaHo u3xuBaBaHe, cBbp3zaHOo C akmyaAHO
uau BepoamHo mbkaHHO yBpeskgane”(6). INocaregHu
npoyuBarua couam, ye GpoaM Ha cmpagawume om
xpoHuuHa 6oaka 6 CALL, ca okoro 100 muauoHa gy-
wu (7), kamo noBeuemo om max uznoazBam onuoug-
HU aHaazemuuu 3a cnpaBaHe ¢ xpoHuuHua 60Ak0B
cuHgpom. OnuougHume aHarzemuuu egpekmuBHo
noBauaBam 6oakume B 2bpba, 2rnaBoboauemo, 6oa-
Kama npu ocmeoapmpum, cnopmHu mpaBmu u gpy-
2U CKeAemHo-MyckyaHu yBpegu, peBmamorozuuHu
3aboaaBaHug, umam gbA2ompaeH egekm u ca goc-
MbNHU Kamo ueHa (8).

B nocaegHume 2o0guHu ce omuuma u egHa gpyea
mpeBoxxHa meHgeHuua - He ce cnazBam cmpozo u
uHgukayuume 3a u3noa3BaHe Ha onuamu, Hapacm-
Bam 3roynompebume ¢ mo3u Bug npenapamu u
npuBukBatemo kbm max. MHO20 yecmo nauueHmu-
me, Ha KOUMO e u3nucaH nogobeH megukameHm, 3A0-
ynompe6aBam He camo C nokazaHuama 3a ynompe-
6a, Ho npeBuwaBam u gozama my.

EHgokpuHHU HapyweHug nog BAaugHue Ha
onuougu

Ecdpekmume om gbazompalHama ynompeba Ha
onuougu Bbpxy eHgoKpuHHama cucmema He ca gob-
pe npoyyeHu nopagu akma, ye noBeyemo u3caeg-
BaHua ca pokycupaHu Bbpxy ocmpume cmpaHuyHU
epekmu. VMIHmepeceH nogxog 3a aHaau3 e cpaBHaba-
He U napaAeAaHo npocaegaBaHe Ha ocmpume u Xpo-
HUYHU HEXeAaHU peakuuu, Kamo ce akueHmupa Bop-
Xy (paKma, ye XPOHUYHUME HEeXeAaHU peakuyuu He
MO2am ga ce pa32aexgam Kamo NPOAOH2UPAHU OC-
mpu makuBa. KpamkompadHume (cnewHu) u npo-
gbAXKUMEAHUME (XPOHUYHU) mepaneBmuyHu cxemu
Mo2am ga okakam pa3AaudHu Bv3geticmBua Bvbpxy
eHgOKpUHHamMa cucmema No OMHOWeHUe KakKmo Ha
cmeneHma Ha yBpega, maka u Ha ecmecmBomo Ha
namoaozudHume ecpekmu. C noBuweHama ynompe-
6a Ha onuougu u MmemagoH ce pazno3zHaBam Bce no-
Beuye cmpaHuyHu epekmu Bbpxy eHgoKpuHHama
cucmema. [lpu xpoHuYHA ekcho3uuua ce 3acaza
¢pyrkuyuama Ha Bcuuku eHgOKPUHHU OCU - Xunoma-
AaMyc-Xxunogu3a-2oHagu, xunomaaamyc-xunogou3a-
wumoBugHa »Ae3a, xunomaaamyc-xunodusa-Hag-
6bOpeuHa xxae3a, kakmo u pazBumue Ha memaboAau-
meH cuHgpom, 3amabcmaBaHe, 3axapeH guabem (7,
9, 10).

EHgozeHHume onuougu okazBam nwbpBocmene-
HeH edpekm Bbpxy peayrayuama u cekpeuuama Ha
20HagomponuHUMe U agpeHOKOPMUKOMPONHUA XOp-
moH (AKTX). CowecmByBam gokazameacmBa, yue Oe-
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ma-eHgopuHume npomeHam nyacamuBHama cekpe-
uua Ha 20HagomponuH puaul3uHe xopmoHa (MHPx),
ype3 npecuHanuyHa uHxubuuua 6 eminentia mediana
u noBaunBane Ha agpeHepauvHama HeBpompaHcmu-
cua (2, 9). Onuougume nomuckam cekpeuuama Ha
AKTX u kopmukomponuH puaul3uHz xopmoHa (KPX),
ocbwecmBaBaiku cBona epekm Bbpxy xunomasamy-
ca u xunogpuzama, ype3 o- u K-peuenmopume (2). 3a-
BuweHama onuougHa akmuBHocm no Bpeme Ha
cmpec moxe ga goBege go cmpec-uHgyuupaHa ame-
Hopes, upe3 3aHuXkeHu HUBa Ha AymeuHu3upaw, Xop-
MOH (AX) u HapyweHa nyacamuBHa cekpeuua (9).
Onuougume 3aBuwaBam cepymHama KoHueHmpauus
Ha NPOAAKMUHA, Ype3 NoMuCKaHe Cekpeuuama Ha go-
namuHa om emuHeHuua meguata (10). MHoxxecmBo u3-
caegBanua nokazBam HezamuBHomo BauaHue Ha gepu-
Bamume Ha onuyma Bbpxy yHKuuAMa Ha Xunomaaa-
mo-xunodpuzHama oc (13). Pfeiffer u comp. gokazBam,
ye eHgo2eHHUmMe onuougu, BkAlodumeaHo B-eHgopdu-
HU, eHKepaAuHU U guHoppuHu oka3zBam BaxkHa poaa 6
peayAayuama Ha peguua eHgoKpuHHU pyHkuuu (14).
Mopdurbm noBuwaba HUBOMO Ha HAKOU XOPMOHU -
agpeHaAUH, HopagpeHaAuH, KOPMUKOCMEPOH U 2AlOKa-
20H u goBexxga go nomuckaHe akmuBHocmma Ha oc-
ma xunomaaamyc-xunogu3sa (15).

HapyweHus Ha xunomanamo-xunoguso-
20HagHama oc

AumepamypHume gaHHu gaBam uHdopmauusn 3a
XUNO20Hagu3bm U HapyweHue B cekcyarHama PyHk-
uua no Bpeme Ha uHMpamekaAHa onuougHa mepa-
nua, opaAHa onuougHa mepanua U 3amecmumeAHa-
ma mepanua C MemagoH Npu Xopa, hpucmpacmeHu
Kbm onuamu (11-23). B me3u cayvau ce uzaBaBa mu-
NnuYyHama KoHCmeAauua 3a UeHMpaAeH Xuno2oHagu-
3bM, BrkatouBawa Hucku HUBa Ha mecmocmepoH 6e3
agekBamuo 3aBuwabane Ha AX u DCX (12, 20, 21).
Xunoz2oHaguzmbm moxe ga goBege go cumnmomu
Kamo HamMaAeHO CEeKCYaAHO AUBUgo, epekmuAHa guc-
pyHKUUA U OCMeonopo3a.

Moumu He cbwecmyBam AumepamypHU gaHHU
OMHOCHO Npekume ePekmu om onuougHa mepanus
Bbpxy npogykuuama Ha noroBume xopmoHu. Kom
MOMeHmMa uma camo egHo npoyuBane, BrarouBawo
MaAka nonyaAauua om nauvueHmu, noaydaBawu uH-
mpamekaAHo onuougu (24). B moBa npoyuBane, egHa
cegmuua caeg 3anouBaHe Ha mepanuama ce uzaBaBa
cynpecus Ha XunomaAamo-xunou3o-2oHagHama oc
npu 10 om HabalogaBaHume nayueHmu. Ombean3zaHo
€, Ye MHO20 om nauueHmume, 3anouBadku moBa
npoyuBaHe, nokazBam pa3zauvuHa cmeneH Ha cekcyaa-
Ha gUCPYHKUUA U cpegHama KOHUeHmpauua Ha mec-
mocmepoH B mapzemHama 2pyna e 3aHuXKeHa AeKo
nog goaHama pedgepeHmHa cmoiHocm. M3zaexga,
ye noBeyemo om nauueHmume ca uznoa3Baau 3a us-

BecmHo Bpeme npegu 3anouBare Ha npoyuBaHemo
OpaAHU ONUOgHU aHaazemuuy, kKoemo obacHaBa no-
HucKama cpegHa KoHUeHmpauua Ha mecmocmepoHa
npu uzcaegBaHama epyna. Ao 15-ma cegmuua om 3a-
nouBaHe Ha AeueHUEMO C UHMpamekaAHU onuougu
Bcuuku nayueHmMu ca maHugecmupaau HapyweHue 6
ceKkcyaaHama (PUHKUUA U CU2HUPUKAHMHO pegyuu-
paHe Ha cpegHomo mecmocmepoHoBo HuBo B cpab-
HeHue ¢ u3xogHume cmouHocmu (24).

Mpu navueHmu c xpoHu4Ha 6oAka, noayyaBawu
UHMpameKaAHO MOPPUH, XUNO20HAgU3bM Ce OMKpPU-
Ba Kakmo npu MbXKe, Mmaka u nNpu Npe- U NOCMMEHO-
nay3aaHu >xeHu (11). PaznpegeaeHuemo 8 uzaBama
Ha Xunoz2oHagu3bm, kamo nocaegcmBue om opaaHu-
me onuougu, Moxe ga He e egHakBo 3a gBama noaa.
Fraser u comp (19) uzyuaBam navueHmu C XpoOHU4Ha
HemaAuzHeHa 60Aka, noaydaBawu opaaHu/mpaHc-
gepmaAHu onuamu u omkpuBam Xuno20Hagu3bm
npu 75% om mwbxeme u 21% om xxeHume, Bbnpeku
ye 2pynume €a UMaAu UgeHmuYHa go3a Ha onuamu-
me u oueHka Ha 6oakama. To3u gpakm Bogu go mu-
cbAma, Yye onuamume ce cBobp3zBam c no-Bucok puck
OM XUNO20HAgU3bM NPU MbXKEME 0mM KOAKOMO Npu
>KeHuUme.

lNoaBama Ha aHgpozeHeH gedpuuyum e cBbp3aH
gUPEKMHO C XPOHUYHamMa ekcno3uyua KbM onuamu u
ce gemoHCmpupa egHOBpeMEeHHO NPU MbXKe U XKeHU
(25). XeHume, koumo uzaBaBam BmopuyeH xunozo-
Hagu3bm, UMam U3KAKYUMEAHO pegyuupaHu HuBa
Ha momaaeH mecmocmepoH, cBobogeH mecmocme-
POH, aHgPOCMEHQUOH U gexugpoenuaHgpocmepoH
cyadpam (AXEA-C), cpaBHeHu ¢ kauHuuHO 3gpaBu
KOHMPOAU (26). AaHHUMeE 3a cynpecua Ha agpeHas-
Hama aHgpozeHHa Npogykuua - 3aHuxkeHu HuBa Ha
AXEA u AXEA-C npu >eHu, ynompebaBawu xpoHuu-
HU onuougu, MoXxe ga cbnbmcemBa uHgykyuama Ha
XUNO20HAgOMPONEH XUNO20Hagu3bm. AHJPO2EHHU-
am gecpuyum ocmaBa MHO20 Yecmo Hepazno3zHam
npu >keHume, Bbnpeku ghakma, ye Npu MAxX MOXe ga
ce MaHughecmupam CXOgHU CUMNMOMU Ha aHgpoze-
HeH gedpuuyum, Kakmo npu mbxkeme (26).

Ek302eHHUME onuougu umam gpacmudeH epekm
Bbpxy meHcmpyaaHua uukbA npu >keHume. Caeg
gbA2OomMpalHO UHMpameKaAHO NPUAO>KEHUE Ha ONUO-
ugu, 14 om 21 npemeHonay3aaHu >keHu pa3BuBam
ameHopesq, a ocmaHaaume 7 uzaBaBam HapyweHus 6
MEHCMPYAAHUA UUKbA NO Muna Ha OAU2OMEHOpes.
Onuougume Bogam go cHuxaBaHe Ha AX, DCX, ec-
MpaguoA U NPO2EeCMEPOH, KOEMO 3acf2a MeHCMpyY-
aAHama uukaudHocm (13). AmeHopeama u HepegoOB-
HUAM MeHCMpyaAeH UukbA B pesyamam Ha Huckume
ecmpozeHoBu HuBa ca kKauHuuHa u3zaBa Ha xunozoHa-
gu3ma npu >KeHu. XpoHuyHama ynompeba Ha onuogu
e nbpBocmenerHa npuvuHa 3a moBa HapyweHue.

MNpoyuBaHe Ha Daniell u comp. npegocmaBa no-
go6HU gaHHU npu ynompeba Ha OpaAHU U mpaHcgep-
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CaBa lempoB u cbmpygHuyu

MaAHU onuamu; MeHcmpyauuama npekbcBa ckopo
CAEQ 3anovaHe Ha AedeHue C gbA2o-gedcmBawu onu-
ougu. ABmopbm ombeaazBa cuzHUPUKAHMHO NOHU-
>KEHUEe Ha agpeHaAHama aHgpo2eHHa Npogykuus, Ko-
€mo npegnoaaza, Ye onuougume MOXe ga uz2paam
POAQ U 3a peayrauua Ha cekcyaaHomo Aubugo, kamo
okazBam BauseHue Bbpxy cuHmMesa u Ha HagbbOpeu-
Hume aHgpozeHu. YnompebaBawume xepouH Bepo-
AMHO UMam HaMaAEHO CEKCYAAHO >KeAaHue U 3aHu-
KEHU cekcyaaHu Bb3modkHOCmUu, HO Kamo UuAaAo,
epekmume Ha XpOHUYHOMO ONUOUgHO AeveHue Bbp-
Xy Aubugomo u/uau pepmuAaumema Npu XKeHU He ca
gokymeHmupaHu 8 gobpe KoHmMpoAupaHuUme NPoyu-
BaHua (27).

Om HakoAko npoyuBarua cmaBa acHo, uve >keHu
Ha 40-2oguwHa Bb3pacm, uau no-maagu, u3aBaBam
ocmeoneHus U ocmeonopo3a kamo nocaegcmBue
OM paHHama meHonay3a, NpuYUHeHa om XPOHUYHa-
ma ynompeba Ha onuogu. [MpoyuBaHe, GazupaHo
Bbpxy KAUHUYEH cAyvau Ha Reddy u comp., pazeaex-
ga 37-20guwHa »KeHa C aHamHe3a 3a ocmeoneHua u
mHoxkecmBeHu cppakmypu. MNMayueHmkama e 6 ame-
Hopea CbC 7-20guwHa gaBHocm, HacmbnuAa caeg Ka-
Mo 3ano4Hara npuem Ha BUCOKU go3u MOPMPUH CYA-
gam (Hag 220 me/gHeBHo) (28). ToBa, koemo npaBu
BneuemaeHue om AabopamopHume pe3yamamu e
KoHueHmpauuama Ha AX-0,1 IU/L (pecpepeHmHu
cmotHocmu 2-10 1U/L), HuBomo Ha MCX 2,4 1U/L
(petpepeHmHu cmouHocmu 1,5-33 IU/L) u HuBomo
Ha ecmpaguoaa <37 pmol/L (pegpepeHmHuU cmolHoc-
mu 40-1930 pmol/L). ToBa npoyuBaHe omHoBo go-
ka3zBa, ye uznoazBaHemo Ha mMoOpgUH cyaham e oc-
HoBeH hakmop 3a pazBumuemo Ha xunozoHagom-
poneH xuno2oHagu3zbm. B mo3u cayyal mopguHbm
e NnpogbAXKeH ga ce ynompebaBa nopagu mexkkama
60AKa, HO e Ha3HaueHa 3amecmumeAHa mepanus C
ecmpozeH u npozecmepoH, 3a ga ce npeBeHmupa
npozpecuama Ha ocmeonopo3a u 3a 8b3cmaroBaba-
He Ha mecedeH UUKbA (28).

Mpu MbXkeme ehekmume om NPUAOXKEHUEMO Ha
gbr2o gedcmBawu onuougu Bbpxy 20HagHUA cma-
MyC ca NPOYYEHU MHO20 No-3agbAabouero. Mpucmpa -
cmeHume Kbm xepouH noka3zBam cuz2HuguUKaHMHO
noHuxaBaHe Ha mecmocmepoHoBume HuBa. AaHHU-
me 3a HuBama Ha mecmocmepoHa B pazaudHume
npoyuBarua ca npomuBopeuuBu. OcBeH HamareHa
CepymHa KoHUeHMmMpauua Ha mecmocmepoHa, egHo
npoyuBaHe gokymeHmupa npomeHu B aHaAu3a Ha ce-
MEHHama mevyHOCM NPuU MbXKe, KOumMo ca u3noA3Ba-
AU XepouH uAu memagoH (29). bazupalku ce Ha pe-
pepeHmMHUMe cmoUHOCMU Ha MmecmocmepoHoBo-
mo HuBo 3a cbomBemHama 3gpaBa nonyaauus, 86%
om mbXkeme, noayuaBawu uHMpamekaAHoO onuamu
3a XpOHUYHU BOAKU, ca ¢ xuno2oHagu3zbm (13). Opan-
Hume onuougu, BKkAIOYUMEAHO MemagoHbm, ca aco-
yuupaHu ¢ Xxuno2oHagu3ibm npu 89% om mbxxeme u

cbwo maka Bogam go 3aHuwkeHu HuBa Ha ecmpagu-
oA, guxugpomecmocmepoH, AX u DCX (20, 21). lNo-
gobHa yecmoma Ha Xuno2oHagu3bm ce omkpuBa
NPU MbXKE, NpUeMawU OPaAHU U/UAU MpaHCgepman-
HU onuougu (19). Tezu npoyuBaHua gokazBam, ue
onuougume, He3zaBucumo om nbma Ha npuem, Bo-
gam go Xuno2oHagu3bm npu mbkeme B 3HayumMeneH
npoueHm.

Cekc-cBvp3zBawuam npomeud (SHBG) e noBu-
WweH Hag pehepeHMHUME CMOUHOCMU NpU npucm-
pacmeHume Kbm xepouH, koemo B8ogu go HUCKU Hu-
Ba Ha cBobogeH mecmocmepoH, edpekm Koumo He e
OMKpUM Npu MbXe, npuemawu gbaeo-geticmBawu
onuougu (17). Mmatku 8 npegBug moBa, mpa6Ba ga
ce npocaegaBam SHBG u/uau cBobogHuam mecmoc-
mepoH, B8 gonbAHeHue kbm HUBOMO Ha o6wua mec-
MOCMeEpPOH, 3a ga ce oueHu npaBuaHo HaauYUEemo Ha
XUNO20Hagu3bm NPU MbXKEMe, Npuemawu onuougu.
To3u nogxog we oe2paHuyu Bb3moxkHoCmMma cayvau-
me C gOAHO2PAHUYHU UAU MAAKO Hag goAHama pede-
peHmHa 2paHuya 3a HopmaaHo HuBo Ha mecmocme-
poH ga 6bgam KaacugpuuupaHu Kamo eye2oHagHu, a
me peaAHo ga ca C XUNO20HAgU3bM.

XpoHuuHama ynompeba Ha onuougu Npu mbxKe
3a XpoHU4YeH KOHMPOA Ha BoAkama uAu npucmpac-
MeHU KbM XepOouH, MOp(UH uAu memagoH, Bogu go
cumnmomu, kKamo 3abaBeHa eakyaauun, epekmuaHa
QUCUYHKUUA U CUZHUUKAHMHO pegyuupaHe Ha cek-
cyaaHomo Aubugo (30). NMocmaBaHemo Ha onuougHU
aHMaz2oHUCMU, Kamo Hanpumep HaAMPEKCOH, Mo2am
ga nogobpam cummnomume Ha Xuno20HAgU3bM.
HaampekcoH nogobpaBa epekmuaHama yHKuUa 3a
nepuog om 7 go 15 gHU, HO Npu no-20AAMa Yacm om
uzcaegBaHume edpekmbmM He ce 3agbpika cAeg npek-
pamaBaHe Ha npuAoXkeHuemo my. B omHocumenHu
cmolHocmu, aHmazoHucmume He noBuwaBam mec-
mocmepoHoBomo HuBo uau HuBomo Ha AX, koemo
2oBopu, ue peayrauyuama e Ha UEHMPAAHO, a He Ha
nepucepHo HuBo (31). CowecmByBam gaHHu, ue Ae-
yeHUEMO C eK3ozeHeH mecmocmepoH nogobpaBa
cekcyaaHama (pyHKuua npu mbxkeme, uzaBuau xuno-
2oHaguzbm BcaegecmBue ynompeba Ha onuougu
(32). Mo-kbCHU OmMKpumMuA npegnoAazam, ye mec-
mocmepoHoBomo 3amecmBaHe moxe ga 6bge no-
A€3HO 3a AeyeHUe Ha XUNo20Hagu3bm NpU NayueHmu
OMm MBbXKKU NOA, u3noa3Bawu onuougu, Bbnpeku ve e
Heobxoguma gonbAHUMEAHA uHgopmayua (33).

Mpu mbxeme mecmocmepoHoBume HuBa cna-
gam ¢ 6b3pacmma, koemo ce cBbp3Ba u c npeycm-
poucmBomo Ha aHamomuyHama cmpykmypa Ha ma-
Aomo, BkatouBaltku noBuwabBaHe Ha mearecHama ma3z-
HuHa. CbowecmByBam gaHHu, Ye cHuxkaBaHemo Ha
mecmocmeporHoBume HuBa BepoamHo ce acouuupa
U cbc 3aHuxkaBaHe Ha ko2HUMUBHUME Bb3MOXKHOC-
mu. Heobxogumu ca gonbaHumeaHu npoyuBaHus, 3a
ga ce nomBbpgam maszu Bpb3ka, KAKMO U NOMeHUU-
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aAHUMe noA3u om mecmocmepoHoBa mepanua. Kom
MOMEHMA HEe € HANBAHO ACHO gaAu ONUOg-UHgYUUpa-
HUAM XUNO20HAgU3bM e acouuupaH ¢ pezpec B Koe-
Huuuama u gpyau obwouzBecmHu KAUHUYHU YCAOXK-
HeHUA Ha Xunoz2oHagu3ma.

B gonbaHeHue, mpabBa ga ce ombeaexu, ve Bu-
gbm Ha uznoa3zBatomo onuougHo AekapcmBo Bause
6 pazauuHa cmeneH Bbpxy uzaBama Ha xunoz2oHagu-
3bMm. M3caegBanua 3a GynpeHopuH - YacmudeH -
onuameH a2oHucm, u3noA3BaH npu AeveHue Ha onu-
ougHu 3aBucumocmu U Kamo onuougeH aHaA2emMuk,
goka3zBam ye mo3u Npogykm ce acouuupa CbC 3Ha-
yumeaHo no-Bucoku mecmocmepoHoBu HuBa u no-
HUCKa Yecmoma Ha cekcyaAaHa gucgyHkuua 8 cpaB-
HeHue ¢ memagoHa (33).

Mpegnoaaza ce, ye onuougume npuyuHaBam cHu-
»kaBane Ha mecmocmepoHoBume HuBa u cekcyaaHa
gucyHkuua no gBa mexaHuzma. M3caegoBameaume
de la Rosa u Hennessey (34) npegaazam meopuama,
ye onuougume Bogam go HapyweHua 6 nyacoBama
20HagomponuHoBa cekpeuusa uau okazBam BauaHue
Bbpxy omeoBopa Ha npegHua gaa Ha xunogu3iama
Kkbm [HPX, kamo u gBama mexaHuzma Bogam go no-
HWXKeHue Ha mecmocmepoHoBume HuBa. Mopdu-
HbM nomucka ekcnpecuama Ha ecmpozeHoBume 6Ge-
ma-peuenmopu - epekm, yacmuuHo GAokupaH om
HAAOKCOH uAu ceaekmuBeH [L-onuougeH aHmMazo-
Hucm - D-Pen-Cys-Tyr-D-Trp-Orn-Thr-Pen-Thr-NH2, no-
kazBalku 3amecBaHemo Ha U-onuougHUmMe peuenmo-
pu 6 moBa geticmBue Ha mopdpuHa (35). No-3agbabo-
YeHOmMo ocb3HaBaHe Ha Xuno2oHagHUME epekmu Ha
onuougume moxe ga goBege go npeouetka Ha 3aBu-
cumocmma KbmM Onuamu om cmpaHa Ha ynompeos-
Bawume.

Onuogume oka3Bam pazAuvuHU epekmu npu 3a-
mAbCMeAU Auua u makuBa ¢ HopmaaHa meAecHa ma-
ca. B npoyuBaHua Ha mexKo 3amAbCmeAu nayueHmu
cmpagawu om Xuno20Hagu3bm, AEYEHUEMO C HAAOK-
COH uMa 3a egpekm no-uyBecmBumereH omzoBop Kbm
(AX) npu 3amAbCmeAu MbXKe, KOemo NpegnoAaza, ye
eHgo2eHHUMe ONUOUgU MOXKEe ga Uz2paam nomuckawa
poaa Bbpxy cekpeuuama Ha MTHPX npu ob6ezumem (36).

3akAloyeHue

Epexmume om npuro>keHUEMO Ha ek302eHHUMe
onuougu, onuougHUMe aHaAo3U, eHgo2eHHUMe onu-
ougHu nenmugu Bbpxy eHgoKpuHHamMa cucmema ca
mHoxxecmBeHu. CneuuduuHama peuenmopHa cmu-
MyAauusa u Bpememo Ha NpUAO>KEeHUE uz2pasm CbUec-
mBeHa poaa B8 cnocobHocmma onuougume ga no-
BauaBam xopmoHaaHume HuBa. XpoHUYHOMO NPUAO-
>KEHUE Ha onuougu UMa 3a pe3yamam cynpecus Ha

noaroBume cmepougu, meguupaHo 2aaBHo upe3 cyn-
pecus Ha xunogu3Ho (AX u MOCX) u xunomaramu4Ho
HuBo (MTHPX). YcmanoBeHo e gupekmeH HezamuBeH
egpekm Ha 2oHagHo HuBo. Onuougume umam u3pa-
3eH cynpecuBeH edpekm Bbpxy cekcyaaHomo noBe-
geHue, Koemo u32aexkga ce ocbwecmBaba upes ak-
muBauua Ha |- u geama-peuenmopume 8 meguaaHa-
ma npeonmuuHa 30Ha u BeHmpomeguaaHua xunoma-
Aamyc. OnuougHume aHMazoHUCMU Mo2am ga no-
gobpam cekcyarHomo noBegeHue. CeHzumuBHocm-
ma KbM epekmume Ha onuougume U32Aexga, Ye e
NO-U3pazeHa Npu Mb>Keme, OMKOAKOMO NPU >KEHUMe.

Ynompeb6aBawume onuamu mpabBa ga 63emam 6
npegBug He camo ocHoBHume nocregcmBua Ha moBa
HapyweHua, a UMEHHO cekcyaaHama gucyHKUUa, HO
CbWO Maka u epekmume Ha onuougume Bbpxy oc-
maHaaama eHgoKpuuHa cucmema, Koumo mozam ga
umam KbcHO u3aBeH HeeamuBeH egpexkm. Onuougu-
me moz2am ga NPUYUHAM U gpyau eHgOKPUHHU Hapy-
WIeHUs, Kamo Hanpumep XunepnpoAakmMuUHEMUA U XU-
nepmupeougu3zbm. Heobxogumo e uzBopwBane Ha
ueAaeHacoueHu npoyuBaHusn, 3a ga ce xBbpau cBemau-
Ha Bbpxy eHgokpuHHUMe u B yacmHocm penpogyk-
muBHume HapyweHua, cBbp3aHu c uznoazBaHemo Ha
onuougu u npucmpacmaBaHemo Kbm max.
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Pe3iome

Memaboaumnuam cuHgpom (MC) e cbuemaHue om HAKOAKO Pa3AUYHU KAUHUYHU CUMNMOMU, koumo B3a-
UMHO cu BAusaam u npu koumo ce ycmaroBaBa 06w, namozeHemuyeH MmexaHu3bm - UHCYAuHoBa pe3zucmeHm-
Hocm.

Llea Ha Hacmoawemo npoyuBare e npocaegaBare Ha BbeaexugpamHama obmaHa U OueHKa Ha UHCYAUHO-
Bama pe3ucmeHmuocm u Gema-kAembuHama yHkuua npu nayueHmu ¢ MC.

Mamepuaa u memogu: V3caegBaru ca 153 auua ¢ MC, aekyBaHu 6 KauHukama no eHgokpuHoAo2uAa 2p.
INaeBen 3a nepuog om 1 2oguHa. Cnopeg 2Al0KO3HUA MoAepaHC nauueHmume ca paznpegeaeHu 6 gBe 2pynu:
nbpBa 2pyna - AuUa C HOPMaAEH 2AtOKO3eH moAepaHc (HopmaaeH IT; n;=40), Bmopa 2pyna - Auua ¢ NaMoAo-
2UYEH 2AI0KO3eH moAepaHc (namoaozudeH IT; ny,=113). INauueHmume om Bmopama 2pyna ca pazgeseHu B
mpu nogepynu: nogzpyna 1 (N, gpe1=40) AuUa C HapyweHa 2aukemua Ha 2aagho (HIT), nogepyna 2 (n* gy
»=28 ) Auua ¢ HapyweH 2a0Ko3eH moaeparc (HIT) u nogepyna 3 (n? g, 3=45) Auua ¢ HoBoomkpum 3axapeH
guabem mun 2 (H3Am2). ABa xomeocmaszHu mogeaa ca uznoa3BaHu: 3a oueHka Ha UHcyAuHoBama pe3ucmen-
mHocm - HOMA-IR u 3a ouegHka Ha bema-kaembuHama cpyHkuua - HOMA-%B.

Pezyamamu: Om 153 uzcaegBaHu auua HopmaaeH T ce ycmarnoBu npu 40 (26,2%) u namoAo2uyeH npu
113 (73,8%) auua, om koumo ¢ HIT - 40 (26,1%), HI'T - 28 (18,3%) u H3AmM2 - 45 (29,4%). lNauueHmume ¢
namoaozudeH I'T ca no-Bvb3pacmHu om navuueHmume ¢ HopmaaeH T, kamo Bb3pacmma Ha me3u ¢ H3AmM?
(49,2+12,32.) e cueHucpukaHmMHo no-Bucoka om mazu Ha navuueHmume ¢ HopmaaeH [T, HIT u HIT. HOMA-IR
Ha nauueHmume ¢ H3AmM2 e cueHudgukaHmHo no-Bucok om mo3u Ha Auuama ¢ HopmaaeH [T, HIT u HIT.
HOMA-%B Ha Auuama ¢ namoaozauyeH [T e no HUCbK OM MO3U Ha Auuama ¢ HopmaaeH [T. [pu nauueHmume
¢ H3AmM2 ce ycmanoBu 3Ha4umo no-Hucbk HOMA-%B (88,67+34,96) cnpamo HopmaaeH I'T, HIT u HIT.

3akaroyerue: Tpu nauueHmume ¢ MC u namoaoaudeH T ce ycmaHoBaBam napareaHu npomeru 8 Gema-
KAemMbYHamMa yHKUUA U UHcyauHoBama pezucmeHmocm, koumo Hal-paHo ce pazBuBam npu auua c HIT.

KaroyoBu gymu: memaborumen curgpom, Bvaaexugpamua obmana, uHcyauHoBa peucmermHocm,
Hema-kaembuHa yHKUUA.
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Turnka PasHoBa u cbmpygHuyu

PazBuBawama ce 8 nocregHume 20guHU naHge-
mua om 3axapeH guabem mun 2 (3Am2) ce cBbp3Ba
¢ HapacmBawama yecmoma Ha memaboAUMHUA CUH-
gpom (MC), HagHOPMEHOMO MEAECHO ME2A0 U 3am-
abcmaBaHemo. B CALLl u 3anagHo-eBponelickume
cmpaHu 35-40% om Auyama omezoBapam Ha kpume-
puume 3a MC, kamo Haut-Bucoka yecmoma ce HabAto-
gaBa 6v6 Bv3zpacmma Hag 60 20guHU - go 58,4% 3a
>XeHume u go 44,5% 3a mbvxxeme (1, 2). AaHHume 3a
Bbacapua nokazBam wecmoma Ha MC 30,8%, npu
mbxkeme 8 maaga Bvzpacm (20-442.) e ycmaHoBeHo
Hal-Bucoko paznpocmpaHeHue, npu >KeHume Haul-
yecmo MC e guazHocmuuupaH cAaeg 60-20guwiHa
Bv3pacm. MNMpoyuBaHemo e npoBegeHo npe3 20062.,
guazHo3ama Ha MC e nocmaBeHa no kpumepuume
Ha IDF, 2005 2. (3).

MemaboAumHuam CUHgPOM € MHO20(PaKMOPHO
3aboanBare, koemo BkalouBa B cBoama namozeHe3a
BucuepaaHo 3amabvcmaBade u pa3zBuBawa ce uHcy-
AauHoBa pesucmenmuocm, Bogewu go XunepuHCyAu-
HeMus, gucAunugemus, agunouyumHa u eHgomeAHa
guCYHKUUA, XPOHUYHO CbgoBo u mbkaHHO Bb3na-
AeHUe, NpoMpPOMBOMUYHO CbCcmosaHue (4).

BucuepartHomo 3amabcmaBare u uHcyauHoBama
pezucmeHmHocm npu MC ce nocaegBam om noBu-
weHa yecmoma Ha HapyweHua 666 Bverexugpam-
Hua moaepaHc. NMNauueHmume ¢ MC umam noBuweH
puck 3a uzaBa Ha 3axapeH guabem mun 2. [pu npe-
guabemHume CbCMOAHUA - HapyWweHa 2AuKemun Ha
2anagHo (HIT) u HapyweH 2Atoko3eH moaepaHc (HIT)
ce ycmanoBaBa 5-7 nomu no-Bucoka yecmoma Ha
HoBoomkpum 3axapeH guabem mun 2 (H3Am2) om-
KOAKOMO NPU HOPMaAEH 2Al0KO3eH moaepaHc (5, 6).

Liean Ha Hacmoawemo npoyuBaHe e oueHka Ha
BverexugpamHama obmaHa, uHcyauHoBama pe3uc-
meHmHocm u 6ema-krAembyHama (yHKUUA Npu na-
yueHmu ¢ memaboAumMeH CUHGPOM.

Mamepuaa u memogu

B npoyuBaremo ca BxatoueHu 153 auua (103 xe-
HU u 50 mbxe) ¢ MC, Ha cpegHa Bb3pacm 42,65
£13,0 20guHu, aekyBaHu 6 KauHukama no eHgokpu-
HoAozua 2p. NaeBeH npe3 nepuoga aHyapu 20122. -
mapm 20132. AuazHozama MC e nocmaBeHa npu Ha-
AUYUEMO Ha 3 om nocoyeHume 5 Kpumepuu Ha
MexgyHapogHama guabemHa ¢pegepauun (guazHoc-
muuHu Kpumepuu 3a MC, IDF, 2010) (7) (Taba.1).
[NpuAo>keHU ca aHMpoNoOMeMpPUYHU MEMOJU- U3Mep-
BaHe Ha pbCM U MEAeCHO Me2A0, ONPegeAaHe Ha UH-
gekc Ha meAecHa maca (MITM). Obukoakama Ha ma-
auama (cm) e umepBara 6 xopuzoHmaaHama paBHu-
Ha, HaMuUpawga ce NO cpegama Me>kKgy goAHUA pbb Ha
12-mo pebpo u 20pHUA pBO Ha uAuayHama Kocm, C
moyHocm go 0,5 cm, kKamo e npuema cpegHa cmou-

Tabauya 1.

AuazHOCMUYHU KpUMepUU 3a oueHKa Ha memaboAumHUA CUHgPOM
Kpumepuu 3a guazHo3a Mubxe XKeHu
ObukoAka Ha maAusma (cm) >94 >80
Tpuaauuepugu (MMOA/A) >1,7 >1,7
HDL-xoArecmepoa (MMOA/A) <1,03 <1,29
ApmepuaaHo HaaazaHe (mmHg)| >130/85| >130/85
KpbBHa 2At0k03a Ha 256 >56
2AagHO (MMOA/A)

Hocm om gBe uzmepBaHua. ApmepuarHOMo Haaf2a-
He (mmHg) e uzmepBaHo B cegawo noAo>keHue Npu
cmaHgapmHu ycaroBus, caeg 5-muHymHa novuBka, ¢
uimepBaa 5 muHymu mexkgy omgeaHume u3mepBa-
Huf, npuema e cpegHa cmolHocm om gBe nocaego-
BameaHu uzmepBaHua. Haauuuemo Ha apmepuasHa
XunepmoHua ce npue npu cmouHocmu = 130 mm Hg
3a CUCMOAHO u/uau = 85 mm Hg 3a guacmoaHo ap-
MepUaAHO HaAfzaHe, UAU Npuem Ha aHmuxunepmeH-
3uBHU MegukameHmMU Npu hayueHmu C aHamHe3a 3a
apmepuaaHa xunepmoHus. BveaexugpamHama obma-
Ha e oueHeHa upe3 npoBexkgaHe Ha OpaAeH 2AI0K030-
moaeparceH mecm (OITT) cbe 75g 2a0k03a. KpbB-
Hama 2AloKko3a e npocaegeHa 668 BeHo3Ha naazma
Ha 0,60 u 120-ma muHyma, kamo e u3znoa3BaH 2Al0Ko-
3ookcugazeH memog (Glucose Analyzer Beckman).
HuBomo Ha uHcyauHa e uzmepeHo Ha 0,60 u 120-ma
muHyma 6 xoga Ha OI'TT No UMYHO-paguo-mempuyeH
memog (IRMA) npu pedgepeHmHu cmotHocmu 4,0-
16,0 mllU/I. N3caegBaH e aunugeH npogpua (06w, xo-
aecmepoa, HDL - xoarecmepoa, LDL - xorecmepon,
mpuzauyepugu) Ha 2aagHo. Obuwusm xoaecmepoa,
HDL - xoArecmepoA U mpuzAuyepugume ca U3cAeg-
BaHu no eH3zumHo-koAopumempuveH memog (GPO-
PAP; Biocon® Diagnostik), LDL-xoAecmepoAbm e u3-
yucaeH no popmyaama Ha Friedewald (LDL-xorecme-
poA = 0bw, xoanecmepoa - HDL-xorecmepoa-mpu2au-
uepugu/2,2). ABa xomeocmaszHu mogeaa (homeostasis
model assessment methods) ca uznoazBaru 3a oueHka
Ha uHcyauHoBama pezucmeHmHocm - HOMAIR u 3a
oueHka Ha bema-kaembuHama pyHkuus- HOMA-%B.
HOMAIR = naazmeHa 2a0k03a Ha 2aagHo (mmol/l) x
cepymeH UHCYAUH Ha 2aagHo (mlU/l) / 22,5; HOMA-
%B = 20 % cepymeH uHcyauH Ha 2aagHo (mlU/1) / naaz-
MeHa 2AlKo3a Ha 2aagHo (mmol/l) - 3,5 (8).

Obpabomkama u aHaAu3bM Ha gaHHUMe ca u3-
BbpweHu ¢ nomowma Ha KOMNIOMbPHA Npo2pama -
cmamucmuyecku hakem 3a Ouocmamucmuuecku
aHaau3 SPSS Bepcua 17,0 (SPSS Chicago, USA). N3¢
AegBaHume nokazameau ca npegcmaBeHu kamo
cpegHa cmouHocm + SD uau kamo nponopuuu, npu
Bcuuku aHaAau3u 3a HUBO Ha cmamucmuvecka 3Havu-
mocm e npuemo P<0,05.
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Pesyamamu

KAuHuuyHama xapakmepucmuka Ha ucaegBatume
nauueHmu e noka3zaHa Ha Tabauua 2. Bcuuku Auug,
BkatoueHu B npoyuBaHemo omzoBapam Hal-maAko
Ha 3 oM nocovyeHuMe Kpumepuu Ha MeXxgyHapogHa-
ma guabemHa cpegepauvus (IDF) om 2010 2. Chopeg
2AI0KO3HUA MOAEPAHC hauueHmume ca paznpegeae-
Hu 68 caegHume gBe 2pynu: nbpBa epyna- Auya ¢ Hop-
MaAeH 2AI0KO3€eH moaepaHc (HopmaaeH IT; n;=40) npu
KpbBHa 2Al0K03a Ha 2aagHo < 5,6 mmol/l u Bmopa
2pyna - AuUa C NAMOAO2UYEH 2AIOKO3EH MOAEPaHC

Tabauya 2.

KauHuuHa xapakmepucmuka Ha u3caegBaHume nauueHmu

lNMokazamea Mayuenmu ¢ MC
bpou nayuenmu 153
CpegHa 6b3pacm (20guHu) 42,65 £ 13,0
MNHgekc Ha meAecHa maca (ke/m?) 3552+72

O6uKoAKa Ha maAauama (cm) 112,42 £ 15,02

CuCmoAUYHO apmepuarHO 132,32 £ 17,62

HaAazaHe (mmHg)

AuacmoAu4yHO apmepuaAHO 85,01 £ 9,41
HaAazaHe (mmHg)

KpbBHa 3axap Ha 2aagHO (MMOA/A) 6,47 + 1,85
O6w, xoAecmepoA (MMOA/A) 521+ 1,09
HDL-xonecmepoA (MMOA/A) 1,97 £0,2
LDL-xoAecmepoA (MMOA/A) 3,83 +£1,39
Tpuzaauuepugu (MMOA/A) 3,31+£0,16

(namoaozuueH IT; ny,=113). NMayueHmume om Bmo-
pama 2pyna ca pa3zgeaeHu 6 mpu nogepynu: nogepy-
na 1 (ny gupg1=40) AUUA C HapyweHa 2AUKeMun Ha
2nagHo (HIT), nogzpyna 2 (n, gpe2,=28) Auua ¢ Hapy-
weH 2alKko3eH moaepadc (HIT) u nogepyna 3 (n,
subgr. 3=45) Auua ¢ HoBoomkpum 3axapeH guabem
mun 2 (H3Am2). Auuama c kpbBHa 2Atok03a Ha 2Aag-
HO 2 5,6 mmol/l u < 7,0 mmol/I ca BkaloueHu Kbm 2py-
nama Ha HIT. B Tabauua 3 e noka3aHa KAUHUYHama
Xapakmepucmuka Ha u3caegBaHume auua 68 omgea-
Hume 2pynu- HopmaaeH [T, HIT, HIT u H3Am2. Pe-
3yamamume noka3zBam HopmaaeH I'T npu 26,2%; npu
3HaYUMeEAHO no-20Aam Opold om u3caegBaHume -
73,8% ce ycmanoBaBam omkaoHeHua 8608 Bbaaexug-
pamHama obmaHa (P<0,05). Had-eoarama e 2pynama
Ha H3AmM2 - 45 (29,4%), caegBana om 2pynama c
HIT- 40 (26,1%), Hal-maAbk € Hpoam Ha hauueHmume
c HIT - 28 (24,78%). CpegHama Bb3pacm Ha Bxatoue-
Hume 6 npoyuBaHemo Auua e 42,65 13,0 2oguHu.
MayueHmume ¢ namoaozuveH T ca no-Bv3pacmuu
om me3u C HOPMAAEH 2AI0KO3EH MOAEPAHC, Kamo

Bb3pacmma Ha auyama ¢ H3Am2 e cueHupukaHmMHO
no-Bucoka om masu Ha hayueHmume C HopmaaeH [T,
HIT u HIT. CpegHuam uHgeKC Ha meaecHa maca
(MTM) Ha HabaogaBaHume nauueHmu e 35,52+7,2
Ke/M%. Auuama C namoAo2UYeH 2AI0KO3EH MOAEpPaHC
umam cxogeH VITM ¢ me3u c HOpmMaAeH 2AIOKO3eH
moaAepaHc. He ce goka3a cuzHUUKaHMHO 3Havuma
pa3auka B obukoAkama Ha maauama mexxgy omgea-
HUMe 2pynu, HO U NpU MpumMe 2pynu C OMKAOHEHUA
B 2AlKO3HUA moaepaHC ce ycmaHoBu no-zoaama
obukoAka Ha maauama. B epynama c HopmanaeH [T ce
ycmanoBu HuBo Ha 6a3areH uHcyAuH B pedpepeHmHu
epaHuyu- 12,79£2,74 mlU/I. Mpu Bcuuku uzcaegBarHu
AUUQ C NAMOAO2UYEH 2AIOKO3EH MOAepaHC ba3aAHa-
ma uHcyauHemusa e no-Bucoka 68 cpaBHeHue ¢ me3u ¢
HopmaaeH [T. Had-Bucoko HuBo Ha 6a3aneH UHCYAUH
umam nauueHmume ¢ H3Am2. MNpu cbnocmaBaHe Ha
uHcyauHoBama cekpeuun npu gBeme npeguabemHu
cbemoaHua HuBomo Ha 6a3areH uHcyauH e no-Buco-
ko npu me3u ¢ HIT, omkoakomo npu HIT (Taba. 4).
Auuama c namoaozuveH [T umam cuzHUUKaHMHO
no-uzpaseHa uHcyauHoBa pesucmeHmuHocm om me-
3u ¢ HopmaaeH T (P<0,05). YcmaHoBu ce cmamuc-
muyecku 3Hadyuma pazauka npu cpabuaBane cmol-
Hocmume Ha HOMA-IR H3Am2 u npu me3u ¢ Hopma-
AeH IT, HIT u HIT (Taba. 4). Nokazameaam 3a B-kae-
mbuHa pyHkuua (HOMA-%B) npu auuama c namoao-
2uueH [T e cuzHUUKAHMHO NO-HUCBK OM MO3U NpuU
Auuama c Hopmanet I'T (P<0,05). MNpu nauueHmMume ¢
H3Am2 ce ycmarnoBu 3HauumeAHo no-Hucbk HOMA-
%B cnpamo gBeme npeguabemuu cbecmoanua- HIT u
HIT (P<0,05). YyacmHuuume 6 npoyuBaHemo om
2pynama ¢ HIT umam no-HUCbK nokazamea Ha
HOMA-%B om me3u c HIT (Taba. 4).

ObcbXkgaHe

Pesyamamume om Hacmoawemo u3caegBaHe,
npoBegeHo npu nauueHmMu ¢ MeMaboAUMEH CUHGPOM
nokazBam Bucoka yuecmoma Ha NaMOAO2UYEH 2AIOKO-
3eH moaepaHc - 73,80%. YcmaHoBu ce 6 Hal-Bucok
npoueHm H3Am2 - 29,4%, HIT ce HabaogaBa npu
26,1%, a no-manka 2pyna umam HIT - 24,78%, koemo
e B nogkpena Ha AumepamypHume gaHHU 3a nemk-
pamHo no-Bucok puck Ha u3zaBa Ha 3axapeH guabem
mun 2 npu Auua ¢ memaboaumeH cuHgpom (9, 10).
Mpe3 20112. yecmomama Ha 3axapHua guabem 6 pas-
AUYHUME Yacmu Ha cBema gocmueza 3-10%, 6 boaza-
pua e ycmarHoBeHa uyecmoma Ha 3aboasBaHemo
8,37% (9, 11). Hawume pe3zyamamu nomBbprkgaBam
gaHHume om npoyuBaHe, npoBegeHo cpeg Henogbpa-
Ha 6bA2apcka nonyaauua npe3 2006 2. ¢ yyacmue Ha
Aauua ¢ MC, npu Koumo ca guazHoCMuUpaHu Hapyuwe-
Hua 666 BbaaexugpamHama obmaHa npu 73,88 % om
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lunka PagHoBa u compygHuyu

Tabauya 3.
KAuHUYHaA Xapakmepucmuka Ha nhayueHmume 6 2pynume cnopeg 2AI0KO3HUA MOAepaHC
IMoka3amea Hopmanen I'T HIT HIT H3Am2 P
(n=40) (n=40) (n=28) (n=45)
CpegHa Bv3pacm (20guHu) 32,83 £ 8,74 44,93 + 13,34 43,11 £ 10,91 49,22 £ 12,32 | P<0,05*#v
MNHgekc Ha meAecHa maca (k2/m?) | 33,33 £6,73 34,03 £ 5,92 37,10 £ 9,00 34,83 £ 5,92 NS
OO6uKoAKa Ha maAauama (cm) 109,65 £ 14,89 | 112,95+ 19,28 113,39 £ 19,28 112,64 £12,92 NS
CuCmoAUYHO apmepuarHo 126,88 £ 16,71 | 137,13 £ 19.58 135,0 =+ 8,05 131,22 £15.23 NS
HaAazaHe (mmHg)
AuacmoAu4yHO apmepuasrHO 84,0 £ 9,62 85,62 £ 7,94 87,86 £ 9,07 83,56 £ 10,42 NS
HaAazaHe (mmHg)
KpbBHa 3axap Ha 2AagHO (MMOA/A) 4,80+ 0,49 6,18 £ 0,40 5,50+ 0,73 8,82 £ 1,50 P<0,05*v
O6w, xoAecmepoA (MMOA/A) 4,90 £ 0,93 5,30 + 1,09 5,25+ 1,06 5,40 £ 1,21 NS
HDL-xoAecmepoA (MMmOA/A) 1,02 +0,17 1,03 £ 0,40 1,36 £ 0,66 1,06 £ 0,35 NS
LDL-xoAecmepoA (MMOA/A) 3,32+£0,79 3,44 £ 0,99 3,26 £ 1,01 3,21 £ 1,01 NS
Tpuz2auuepugu (MMOA/A) 1,44 + 0,30 1,76 £ 0,4 2,12 £ 0,40 2,52 £ 0,40 P<0,05*
* cueHUbUKAHMHA pa3AuKa mexgy HopmaaeH T u H3Am?2
# cueHuukaHmMHa pazauka mexxgy HIT u H3Am?2
Cuz2HUukaHmHa pa3auka mexkgy HIT u H3Am?2
Tabauua 4.
bazareH uHcyauH. HOMAIR. HOMA-%B
lMoka3amea Hopmanen I'T HIT HIT H3Am?* P
(n=40) (n=40) (n=28) (n=45)
bazaaen uHcyaun (mIU/I) 12,79+2,74 17,94+7,87 16,79+2,82 19,22+5,87 NS
HOMAIR 2,63+0,55 3,84+0,53 4,16x0,81 7,01+1,86 P<0,05*#v
HOMA-%B 249,3£105,3 112,79£53,0 | 204,15%£68,80 | 88,67£34,96 | P<0,05%#

* Cu2HUGPUKAHMHA pa3Auka mexkgy HopmaaeH I'T u H3Am?2

# cueHugpukaHmHa pazauka mexxgy HIT u H3Am?2
V cuznudpukanmua pazauka mexkgy HIT u H3Am2

yyacmHuuume, H3Am2 - npu 22,8%, HI'T npu 22,7%.
AuazHo3zama MC e nocmaBeHa no kKpumepuume Ha
IDF om 2005 2. (3). Mema-aHaAu3 Ha 4 20Aemu enuge-
MuoAO2u4HU npoyuBaHuna, BrkatouBawu navueHmu ¢
MC (the Framingam Offspring, San Antonio Heart,
Mexico City Diabetes, Insulin Resistance Atheroscle -
rosis) ycmaHoBaBa no-Bucoka yecmoma Ha HIT - npu
37-41% om u3zcaegBanume auua, omkoakomo HI T -
npu 16-26% om caydaume (12). Te3u pa3HONOCOYHU
gaHHU 3a yecmomama Ha HIT mo2am ga ce obacHam ¢
pazAudHUME Kpumepuu, uznoa3BaHu 3a onpegeaaHe
Ha goAHa 2paHuUUa 33 HapyweHa 2AUKEMUA Ha 2AagHo,
cbomBemHo 5,6 uau 6,1 mmol/I.

C HanpegBate Ha Bb3pacmma HapacmBa uecmomama

Ha namoaozu4Hus I'T, kamo Auuama ¢ H3Am2 ca 3Ha-
yumo no-B8b3pacmHu om me3u ¢ HopmaaeH [T, HIT u
HIT (Taba. 3). Nogo6Hu gaHHu ca HabatogaBaHu u 6
gpyeu npoyuBaHua npu nauueHmu ¢ MC (3, 13, 14).
Hau-8epoamHo npudyuHume 3a moBa ca HamanaBaHe
Ha uHcyauHoBama cekpeuus u noBuwabaHe Ha UHCyY-
AuHoBama pe3zucmeHmHocm ¢ nokauBaHe Ha Bb3-
pacmma.

Mpu MC u HopmaaeH I'T HUBomo Ha cepymHuAa uH-
CcyAauH e B pegpepeHmuu epaHuuu. Mpu cpaBHaBane
Ha gBeme npeguabemHu CbCMOAHUA UMYHOPEeak-
muBHuam uHcyauH e no-Bucok npu HIT cnpamo Hu-
Bomo Ha cepymeH uHcyauH npu HIT, Ho He ce goka-
3a cu2HudpukaHmHa pazauka (Taba. 4). Npegcmabe-
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Hume pe3yamamu He ca B nogkpena Ha me3ama 3a
3HauuMama poAa Ha xunepuHcyauHemusama 8 namo-
2eHe3ama Ha HapyweHuama 666 BbarexugpamHun
moaepaHc npu MC (4, 14).

HabalogaBa ce HapacmBaHe Ha uHcyauHoBama
pe3ucmeHmHocm, oueHeHa ype3 uHgekca HOMAIR
npu Bcudku 2pynu- HOPMaAAEH U NAMOAO2UYEH 2AI0KO-
3eH moaAepatc - HIT, HIT, H3Am2 (Taba. 4). B 2pyna-
ma ¢ H3Am2 uncyauHoBama pezucmeHmHocm e
3HaYUMO NO-U3pazeHa CnNpPamo Auuama C HOpMaAeH
[T, HIT u HIT. NpeguabemHume cbcmoaHuAa nokaz-
Bam no-Bucoka uHcyauHoBa pesucmeHmHocm cnpa-
MO 2pynama ¢ HopmaAreH [T, Kakmo u 3HaYuMo no-
gobpa uHcyauHoBa uyBcmBumeaHocm cnpamo 2py-
nama ¢ H3Am2. MNMpu cpaBuaBaHe Ha gBeme npegua-
HemHu cbcmosaHua Hawume u3caegBaHua He nokasz-
Bam 3Hauuma pazauka 6 cmodHocmume Ha HOMAGIR.
Apyau uzcaegoBamenu cbwp cbobwabBam 3a egHakBa
cmeneH Ha uHcyauHoBa pesucmenmHocm npu gBeme
npeguabemHu cbecmoaxua (12, 15). B Hakou npoyuBa-
Hua ca ycmaHoBeHu cbwecmBeHu pazaudua 8 HOMA:-
IR npu HIT u HIT, kamo ce nocouBa 3Hauumo no-Bu-
cok uHgekc npu HIT 8 cpaBreHue ¢ HIT (4, 5).

Mpu aHaau3zupaHe Ha 6azaaHama uHcyauHoBa cexk-
peuusa ¢ nomowma Ha HOMA-%B ce ycmanoBu cue-
HUPUKAHMHO Hucka cmouHocm npu H3Am2 cnpamo
HOpPMaAeH 2AI0KO3eH moaepaHc u cnpamo gBeme
npeguabemnu cbcmoarua- HIT u HIT. CmodHocm-
ma Ha HOMA-%B npu HIT e cxogHa ¢ ma3u npu Hop-
MaAeH 2AI0KO3eH moAepaHc u e no-Bucoka om mazu
npu HIT. NMogo6Ho Ha HabatogaBaHume om Hac gaH-
HU 3a HamaAaeHue Ha 6a3zaaHama uHcyauHoBa cekpe-
uua npu HIT e HabalogaBaHo u 8 gpyau npoyuBarus,
Koumo cbobwaBam 3a 3Ha4YUMO CHUXKEHUEe Ha
HOMA-%B ¢ okoao 40% npu HIT 8 cpaBuenue ¢ HIT
(16, 17). NMoayueHume pe3yamamu ca 8 cbomBemc-
mBue ¢ nybaukyBaHume go momeHma gaHHuU 3a pas-
AUYHU NamouU3UOAO2UYHU MEXaHU3MU, koumo ca 6
ocHoBama Ha HIT u HIT, npu HIT ce HabaogaBa npe-
gUMHO bema-kaembuHa guchyHkuua, gokamo HIT e
npegumHo cbcmosnHue, cBbp3aHo ¢ uHcyauHoBa pe-
3ucmeHmHyocm (13, 18).

Pesyamamume om npoBegeHomo u3caegBaHe
noka3zBam u3zaBama Ha 3axapeH guabem mun 2 npu
MC kamo pe3yamam om HapacmBawa uHcyauHoBa
pe3ucmeHmuocm, caegBaHa om 6a3aAHa XxunepuHcy-
AUHEMUA U Npo2pecupawo HamaAeHue Ha Gema-kae-
mbuHa oyHKuua. AaHHume om npoyyBaHemo covam
noBuweHa uHcyaunoBa pezucmeHmHocm npu MC
6e3 HapyweHua Bb6 BbaaexugpamHama obmaxa.
Npu MC u npeguabem npozpecupauiama UHCYAUHO-
Ba pesucmenmHocm ce cbnbmcmBa om nokauBaHe
Ha 6azaaHama uHcyauHoBa cekpeuun npu cbxpaHeHa
H6ema-kAembuHa pyHkyua. Ha mo3u eman BkatouBa-
HemMo Ha megukameHmu 3a HamaaaBaHe Ha UHCYAUHO-
Bama pe3ucmeHmHocm, Kakmo u npomaHama 6 Ha-

yuHa Ha »kuBom mozam ga goBegam go paHHa npo-
(purakmuka Ha 3axapeH guabem mun 2.
MHcyaunoBama pe3ucmeHmMHOCM U XUNEPUHCY-
AuHemusma npu MC ca cbcmosaHus, He camo cBbp3a-
HU C HAQGHOPMEHO MeAecHO Me2Ao, 3amAabcmaBaHe u
noBuweHa yecmoma Ha HapyweHua Bb6 Bbarexug-
pamHama o6maHa. CbyemaHuemo Ha KOMNOHeHMuU-
me Ha MC Bogam go gBykpamHo no-Bucok puck 3a
uzaBa Ha cbpgeuHo-cbgoBu 3aboaaBaHus, acouuu-
pam ce C paHHa amepoCkAepo3a, HapyweHa ubpu-
HOAU3a, gucAuNugemus, MukpoaabymuHypua u 3abo-
AaBaHua Kamo- CUHgPOM Ha NOAUKUCMO3HU at4HUUU,
HEaAKOXOAEH Cmeamo3eH Xenamum U HeaAKOXOAHA
cmeamo3Ha 6orecm (NAFLD), XObb, kaHuepozeHe-
3a, acanthosis nigricans u psoriasis vulgaris (19, 20).

3akAaloyeHue

MemaboAaumHuam cuHgpom e 3Hadum puckoB
pakmop 3a uzaBa Ha HapyweHua 61606 Bverexugpam-
Hama obmaHa - HapyweHa 2AUKeMUA Ha 2AagHO, Ha-
pyYWeH 2AOKO3EH MOAEPAHC U 3axapeH gubem mun
2. NMpomeHume B8 HUBomo Ha Ga3aAHUA UHCYAUH, UH-
cyauHoBama pezucmenmHocm u 6ema-kaembuHama
dyHkuua ce uzaBaBam napareaHo u Had-paHo ce Hab-
atogaBam npu auua ¢ memaboAumeH CUHgPOM U Ha-
PYWEHA 2AUKEMUA HA 2AagHO.

Hayyen npoekm Ne¢7/2012, ¢punancupaH om MY-
IMhreBen.
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The metabolic syndrome (MS) is a combination of some different interrelated clinical symptoms with a com-
mon pathogenesis - insulin resistance.

The aim of the present study was to investigate the carbohydrate metabolism and assess the insulin resistance
and B-cells function in patients with metabolic syndrome.

Material and methods: A group of 153 subjects with MS were included in this prospective study. They were
treated in Clinic of Endocrinology in Pleven for a period of 1 year. According to their glycaemic control the
patients were divided into two groups: the first group - subjects with normal glycaemic tolerance (normal GT;
n,=40), the second group - subjects with pathological glycaemic tolerance (pathological GT; n, =113). The sec-
ond group was divided into three subgroups: subgroup 1 (n, g b= 40) - subjects with impaired fasting gly-
caemia (IFG), subgroup 2 (n; gypgrn2 = 28) - subjects with impaired glucose tolerance (IGT) and subgroup 3 (n;,
subgr. 3= 45) - subjects with a newly-diagnosed diabetes mellitus (NDDM2). Two homeostatic models were used:
the first to estimate insulin resistance-HOMACIR and the second - to assess the B-cells function - HOMA- %B.

Results: Normal GT was found in 40 (26,2%) of all examined subjects and pathological GT - in 113 (73,8%),
of whom IFG was found in 40 (26,1%), IGT -in 28 (18,3%) and NDDM2 - in 45 (29,4%). The subjects with patho-
logical GT were older than those with normal GT. The age of the patients with NDDM?2 (49,2+12,3 ys) was sig-
nificantly higher than that of the subjects with normal GT, IFG and IGT. The HOMA-IR was significantly higher in
the subjects with NDDM?2 than in those with normal GT, IFG and IGT. The HOMA-%B was significantly lower in
the subjects with pathological GT than in those with a normal GT. (n; gpg1=112,79£53,0, n, subgr2=204,15+68,8;
Ny subgr3=88,67134,96 vs. n;=244,31+105,32; P<0,05). The subjects with NDDM2 had a significantly lower
HOMA-%B (88,67£34,96 ) in comparison to the subjects with normal GT, IFG and IGT.

Conclusion: A Beta-cells function decrease and an insulin resistance increase were observed in the metabolic
syndrome with a pathological glycaemic control. Impaired fasting glycaemia is the earliest impairment of carbohy-
drate metabolism in the patients with the MS.

Key words: metabolic syndrome, carbohydrate metabolism, insulin resistance, B-cells function.
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The pandemic of type 2 diabetes mellitus (Type 2
DM) developing in the recent years is associated with
the increasing incidence of the metabolic syndrome
(MS), overweight and obesity. In the USA and the
West-European countries 35-40% of individuals meet
the criteria for MS and the highest prevalence is report-
ed among people at the age over 60 - up to 58,4% of
women and up to 44,5% of men (1, 2). Recently
reported data showed an MS prevalence in Bulgaria of
30,8%. The most affected groups were the young men
(20-44 years old) and the women after the age of 60.
The research was conducted in 2006 and the MS was
diagnosed according to the criteria of IDF 2005 (3).

The metabolic syndrome is a multifactor condition,
the pathogenesis of which includes visceral obesity
and increasing insulin resistance resulting in hyperinsu-
linemia, dyslipidemia, adipocyte and endothelial dys-
function, a chronic vascular and tissue inflammation, a
prothrombotic state (4).

MS-related visceral obesity and insulin resistance are
followed by an increased prevalence of impaired carbo-
hydrate tolerance. The patients with the MS are
exposed to an increased risk of type 2 diabetes mellitus.
A 5-7 times higher incidence of newly diagnosed type 2
diabetes mellitus is reported in subjects with the predia-
betes conditions - impaired fasting glycaemia (IFG) and
impaired glucose tolerance (IGT), as compared to sub-
jects with a normal glucose tolerance (5, 6).

The purpose of this study was to assess the carbo-
hydrate metabolism, the insulin resistance and the B-
cell function in subjects with metabolic syndrome.

Material and methods

The study included 153 individuals (103 women
and 50 men) with MS, at the mean age of 42,65+13,0
years that were treated in the Clinic of Endocrinology,
Pleven in the period January 2012 - March 2013. A MS
was diagnosed if at least 3 of the specified 5 diagnos-
tic criteria for MS of the International Diabetic
Federation (IDF 2010) were met (7) (Table 1).
Anthropometric measurements were taken - body
height and body weight were measured and the body
mass index (BMI) was calculated. The waist circumfer-
ence (cm) was measured on the horizontal plain locat-
ed in the middle between the lower edge of the 12-th
rib and the iliac crest, with an accuracy of 0,5 cm; the
average value of two measurements was taken. The
arterial blood pressure (mmHg) was measured in a sit-
ting position under standard conditions, after a 5-
minute rest, at an interval of 5 minutes between two
successive measurements. It was assumed that arterial
hypertension was available at values > 130 mmHg for
the systolic and/ or = 85 mmHg for the diastolic arte-
rial pressure or if the subjects had a medical history of
arterial hypertension or were taking anti-hypertensive

Table 1.

Diagnostic criteria for the metabolic syndrome
Diagnostic criteria Men Women
Waist circumference (cm) >94 > 80
Ttriglycerides (mmol/I) >1,7 >1,7
HDL-cholesterol (mmol/l) <1,03 <1,29
Blood pressure (mm Hg) >130/85| >130/85
Fasting blood glucose (mmol/I) >5,6 >5,6

drugs. The carbohydrate metabolism was assessed by
a standard oral glucose tolerance test (OGTT) with 75
g glucose. The blood glucose was measured in venous
plasma at the 0, 60 and 120 minute by a glucose-oxi-
dase method (Glucose Analyzer Beckman). The insulin
level was measured at 0, 60 and 120 minute of the
OGTT by the immuno-radio-metric method (IRMA)
based on reference values 4,0-16,0 mllU/l. The lipid
profile was assessed (total cholesterol, HDL-choles-
terol, LDL-cholesterol, triglycerides) in the fasting state.
The total cholesterol, HDL-cholesterol and triglyc-
erides were assessed by an enzyme-colorimetric
method (GPO- PAP; Biocon® Diagnostik), LDL-choles-
terol was calculated by the Friedewald formula (LDL-
cholesterol = total cholesterol - HDL-cholesterol - triglyc-
erides/2,2). Two homoeostatic models (homeostasis
model assessment methods) were used: HOMAIR to
assess the insulin resistance and HOMA-%B to assess the
B-cell function. HOMAIR = fasting plasma glucose
(mmol/l) x fasting serum insulin (mIU/I) / 22,5; HOMA-
% B = 20 x fasting serum insulin (mIU/l) / fasting plasma
glucose (mmol/l) - 3,5 (8).

Data analysis and processing was done by SPSS ver-
sion 17,0 (SPSS Chicago, USA). The studied indices were
presented as a mean value £SD or as ratios, P < 0,05 was
taken as level of statistical significance for all analyses.

Results

The clinical characteristics of the patients are pre-
sented in Table 2. All individuals included in the study
meet at least 3 of the specified criteria of the
International Diabetes Federation (IDF) of 2010.

According to the glucose tolerance, the patients
were divided into the following two groups: Group 1 -
individuals with a normal glucose tolerance (normal
GT; n,=40) with fasting blood glucose <5,6 mmol/I
and Group 2 - individuals with a pathological glucose
tolerance (pathological GT; n,=113). The subjects in
the second group were divided into three sub-groups:
Subgroup 1 (N, 4pgr1=40) individuals with impaired
fasting glycaemia (IFG), Subgroup 2 (n; gy ,=28) indi-
viduals with impaired glucose tolerance (IGT) and
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Subgroup 3 (n; g 3=45) individuals with a newly
diagnosed type 2 diabetes mellitus (NDDM2). The
individuals with fasting blood glucose >5,6 mmol/l and
< 7,0 mmol/l were included in the group of IFG. Table
3 shows the clinical characteristics of the individuals in
the groups with normal GT, IFG, IGT and NDDM2.
The glucose tolerance was normal in 26,2% of the
patients. Disorders of the carbohydrate metabolism
were identified in 73,8% of the patients (P<0,05). The
largest group consisted of individuals with NDDM2 -
45 (29,4%), followed by the individuals with IFG - 40
(26,1%) and of the subjects with IGT - 28 (24,78%).

Table 2.

Clinical characteristics of the studied patients

Parameter Patients with MS
Number of patients 153
Average age (years) 42,65+ 13,0
Body mass index (kg/m?) 3552+72

Waist circumference (cm) 112,42 £ 15,02

Systolic blood pressure (mmHg) 132,32 £ 17,62

Diastolic blood pressure (mmHg) 85,01 £ 9,41
Fasting blood glucose (mmol/l) 6,47 £ 1,85
Total cholesterol (mmol/l) 5,21+ 1,09
HDL-cholesterol (mmol/I) 1,97 10,2

LDL-cholesterol (mmol/I) 3,83 £1,39
Triglycerides (mmol/l) 3,31 +£0,16

The mean age of the individuals included in the
study was 42,65%13,0 years. The patients with a patho-
logical GT were older than those with a normal GT,
and the age of the individuals with a NDDM2 was
much higher than that of the patients with a normal
GT, IFG and IGT. The mean body mass index (BMI) of
the studied patients was 35,52%7,2 kg/m?*. The individ-
uals with a pathological GT had similar BMI to those
with normal GT. No significant difference in the waist
circumference was found between the separate
groups but for the three groups with disorders of the
glucose tolerance higher waist circumference as com-
pared to the group with normal GT was identified.

The basal (fasting) insulin levels were within the refer-
ence values - 12,79£2,74 mlU/| in the group with nor-
mal GT. All patients with pathological GT had fasting
insulinemia higher then patients with a normal GT.
Patients with a NDDM2 had the highest levels of basal
insulin. When comparing the insulin secretion in the two
prediabetic conditions, the fasting insulin level in the
patients with IFG was higher than that in the patients

with IGT (Table 4). The patients with a pathological GT
had significantly more pronounced insulin resistance
than those with a normal GT (P<0,05). Statistically signif-
icant differences were found when comparing the
HOMAIR between the NDDM2 and the normal GT,
IFG and IGT (P<0,05), (Table 4). The index of the B-cell
function (HOMA-%B) in the patients with pathological
GT was significantly lower than that in the individuals
with a normal GT (P<0,05). We found a significantly
lower HOMA%B in the patients with a NDDM2 com-
pared to the patients with the two prediabetic conditions
- IFG and IGT (P<0,05). The subjects with IFG had lower
index of HOMA%B than those with IGT (Table 4).

Results

The results from this study conducted in patients
with metabolic syndrome showed high prevalence of
pathological glucose tolerance - 73,80%. The preva-
lence of the NDDM2 in the studied group was 29,4%,
that of IFG - 26.1% and that of IGT - 24,78%, which is
in conformity with the literature data demonstrating a
five-fold higher risk of type 2 diabetes mellitus in indi-
viduals with the metabolic syndrome (9, 10). In 2011
the worldwide reported prevalence of diabetes melli-
tus all was 3-10%, while a recent study in Bulgaria
showed a prevalence of 8,4% (9, 11). Our results con-
firm the data from the study conducted among a ran-
dom Bulgarian population in 2006. The authors found
disorders of the carbohydrate metabolism in 73,9% of
the participants who complied with the criteria for an
MS. A NDDM2 was present in 22,8% of these subjects
and IGT-in 22,7%. The IDF 2005 criteria were applied
for diagnosis of the MS (3). A meta-analysis of 4 big
epidemiological trials including patients with MS (the
Framingam Offspring Study, San Antonio Heart Study,
Mexico City Diabetes Study, Insulin Resistance
Atherosclerosis Study) reported higher incidence of
IGT - in 37-41% of the tested individuals compared to
IFG - in 16-26% of the cases (12). These diverse data
on the IFG prevalence may be explained by the differ-
ent criteria applied for the determination of the lower
limit for impaired fasting glycaemia, respectively 5,6 or
6,1 mmol/I.

The prevalence of pathological glucose tolerance
increases with advancing age, and the individuals with
NDDM2 are considerably older than those with nor-
mal GT, IFG and IGT (Table 3). Similar data are
observed in other studies including patients with MS
(3, 13, 14). The most probable reasons are the reduc-
tion of the insulin secretion and increasing of the
insulin resistance with the advancing age.

Increased immunoreactive fasting insulin level was
identified in prediabetes and NDDM2. The serum
insulin level was within the reference limits in MS with
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Table 3.

Clinical characteristics of the groups according to the glucose tolerance

Parameter Normal GT IFG IGT NDDM2 P
(n=40) (n=40) (n=28) (n=45)
Mean age (years) 32,83 +8,74 44,93 + 13,34 43,11 £10,91 | 49,22 £12,32 | P<0,05*#v
Body mass index (kg/m?) 33,33+6,73 | 34,03 % 5,92 37,10 £ 9,00 34,83 + 5,92 NS
West circumference (cm) 109,65 £ 14,89 | 112,95 + 19,28 113,39 £ 19,28 112,64 £12,92 NS
Systolic blood pressure (mmHg) | 126,88 + 16,71| 137,13 £19,58 | 135,0 + 8,05 131,22 +15,23 NS
Diastolic blood pressure (mmHg) | 84,0 £ 9,62 85,62 + 7,94 87,86 £ 9,07 83,56 £ 10,42 NS
Fasting blood glucose (mmol/l) 4,80 + 0,49 6,18 £ 0,40 5,50 £ 0,73 8,82+ 1,50 | P<0,05™
Total cholesterol (mmol/l) 4,90 £ 0,93 5,30 £ 1,09 5,25+ 1,06 5,40 £ 1,21 NS
HDL-cholesterol (mmol/l) 1,02+£0,17 1,03 £ 0,40 1,36 £ 0,66 1,06 £ 0,35 NS
LDL-cholesterol (mmol/I) 3,32 +0,79 3,44 £ 0,99 3,26 £ 1,01 3,21 £ 1,01 NS
Triglycerides (mmol/I) 1,44 £ 0,30 1,76 £ 0,4 2,12 £ 0,40 2,52 £ 0,40 P<0,05*
* indicates significant difference between Normal GT and NDDM2
# indicates significant difference between IFG and NDDM?2
Vindicates significant difference between IGT and NDDM?2
Table 4.
Basal insulin, HOMA-R , HOMA-%B
Parameter Normal GT IFG IGT H3Am2 NDM2
(n=40) (n=40) (n=28) (n=45)
Basal insulin (mIU/) 12,79+2,74 17,94+7,87 16,79+2,82 19,22+5,87 NS
HOMAIR 2,63+0,55 3,84£0,53 4,16%0,81 7,01+1,86 P<0,05*#v
HOMA-%B 249,3+£105,3 | 112,79+53,0 | 204,15+68,80 | 88,67+34,96 | P<0,05*#

* indicates significant difference between Normal GT and NDDM?2
# indicates significant difference between IFG and NDDM?2
Vindicates significant difference between IGT and NDDM2

normal GT. The hyperinsulinemia was most pro-
nounced in the patients with MS and NDDM2. As
comparing the two prediabetic conditions, the level of
the serum insulin was higher in IFG than in IGT, how-
ever the difference did not reach significance (Table 4).
Our results support the thesis for the significant role of
hyperinsulinemia in the pathogenesis of the carbohy-
drate disorders in MS (4, 14).

Insulin resistance, assessed by the HOMA-IR, was
observed in all groups with normal and pathological
GT (IFG, IGT, NDDM2) (Table 4). In the patients with
NDDM?2, the insulin resistance was significantly more
pronounced compared to the individuals with normal
GT, IFG and IGT. The groups with prediabetic condi-
tions showed higher insulin resistance than the group
with normal GT and significantly better insulin sensitiv-
ity than the group with NDDM2. Our study did not
show significant difference between HOMA-IR of the
two prediabetes groups. Other researchers also report
similar degree of insulin resistance in patients with the

two prediabetic conditions (12, 15). Some authors
report significantly higher HOMA-IR in IGT than in IFG
subjects (4, 5).

The analysis of the basal insulin secretion with the
help of the HOMA-%B showed significantly lower
value in the NDDM2 compared to both the normal GT
and the two prediabetic conditions - IFG and IGT. The
value of HOMA-%B in the IGT cases was similar to that
in the cases with normal GT and was higher than that
in the cases with IFG. Data for a reduction in the basal
insulin secretion in IFG, similar to ours, were observed
in other studies, that report a reduction of HOMA-%B
by about 40% in IFG cases as compared to IGT cases
(16, 17). The obtained results correspond to the data
published so far on different pathophysiological mech-
anisms, that might contribute to IFG and IGT. IFG is
related to a predominantly B-cell dysfunction, while
IGT is a condition associated basically with insulin
resistance (13, 18).
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The results from our study point to an occurrence
of type 2 diabetes mellitus in patients with MS as a
result of increasing insulin resistance followed by basal
hyperinsulinemia and progressive reduction in the B-
cell function. The data indicate also to insulin resist-
ance in the patients with MS without carbohydrate dis-
orders. The progressive insulin resistance in MS and
prediabetes is accompanied by an increasing basal
insulin secretion with a preserved B-cell function. In
this phase the inclusion of drugs for reduction of the
insulin resistance, as well as certain lifestyle changes
might result in an early prophylaxis of type 2 diabetes
mellitus.

The overweight, obesity and increased incidence of
carbohydrate disorders are not the only conditions
associated with the insulin resistance and the hyperin-
sulinemia in the MS patients. The combination of the
components of the MS result in a two-fold increase in
the risk of cardiovascular diseases. They are associated
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Llea Ha npoyyBanemo: ga ce cpaBHam naazmeHume HuBa Ha acumempuveH gumemua-ap2uHuH (ADMA)
npu >keHu ¢ memaboaumeH cuHgpom (MC), »keHu CbC CUHgPOM Ha noAukucmo3Hu adyHuuu (PCOS) u cbom-
BemHu no Bb3pacm kauHuuHO 3gpaBu >kKeHu u ga ce aHaau3upa Haauvuemo Ha B3aumoBpb3ka mexgy HuBa-
ma Ha ADMA u memaboAumHume omkAoHeHus, BkalouumeaHo uHcyauHoBama pesucmenmuocm (MP) npu Ho-
cumeakume Ha gBama cuHgpoma.

Mamepuaa u memogu: NpoyuBaremo o6xBawa 24 xxeHu ¢ memaboaumeH cuHgpom (MC) Ha Bb3pacm 16-
39 2oguHu, 38 >xeHu ¢ PCOS Ha Bb3pacm 16-35 2oguHu u 24 cbomBemHu no Bb3pacm kauHu4HO 3gpabu xxeHu.
Ha Bcuuku yuacmHuuku 8 npoyuBaHemo ca npoBegeHu caegHume KauHUYHU udmepBaHua u AabopamopHu u3c-
AegBaHua: meaao, pbcm, 06UKOAKA Ha MaaAuf, CUCMOAHO U gUaCMOAHO apmepuasHo HaaseaHe (AH), naazmeHa
2At0K03a, umyHopeakmuBeH urcyaud (MPU), ADMA, obw, xorecmepoa, HDL-xoaecmepoa, mpuaauuepugu. N3-
yucaaBaHu ca uHgekc Ha meaecHa maca (MTM) u uHgekc Ha uHcyauHoBa pe3ucmermHocm (HOMAR).

Pezyamamu: T'pu xedHume ¢ MC u ¢ PCOS ce ycmanoBaBam cbnocmaBumu naazmeHu HuBa Ha ADMA
(0,91£0,32 umol/l, pecn. 0,82%0,37 umol/l, P>0,05), cuezHugpukaHmHo no-Bucoku 68 cpaBHeHue ¢ me3u npu
3gpaBume koHmpoau (0,65+0,35 pmol/l, P<0,05). He ce omkpuBa cuzHugukaHmHa kopeaauua mexxgy ADMA
u cbomBemHo Bb3zpacm, MTM, ob6ukoAka Ha maaus, naazmeHa 2aoko3a u VIPM, HOMA-IR, aunugHu nokasa-
meAu u cucmoAHo AH kakmo npu >xxeHume ¢ MC, maka u npu me3u c PCOS. Ipu »xxeHume ¢ MC, 3a pa3auka
om me3u ¢ PCOS, guacmoaHomo AH noka3zBa ompuuamenaHa cuzHuukaHmHa kopeaauua ¢ ADMA.

3akarouerue: To-Bucokume cmouHocmu Ha ADMA npu u3caegBaHume npemeHonay3aaHu »keHu ¢ MC u
PCOS ca uHgukamop 3a noBuweH cbpgeuHo-cbgoB puck npu Hocumeakume Ha me3u gBe 3aboaaBaHua 6
cpaBHumeaHo maaga Bb3pacm. Auncama Ha Kopeaauua Ha ADMA ¢ nokazameaume Ha VP u memaboAumHu-
me omKAoHeHua 6 Hacmoswomo npoyuBaHe nomBbprkgaBa Heobxogumocmma om ueaeHacodeHu uzcaegBa-
Hua B8 mbpceHe Ha B3aumoBpb3ka Mexkgy omgeAHUMeE MapKepu Ha amepo2eHeH puck.

KarovoBu gyMu: acumempuyeH gumMemuA-ap2uHUH - MemaboAumeH CUHgPOM - CUHJPOM Ha NOAUKUCMO3HU
AUYHUUU - UHCYyAuHOBa pe3ucmeHmHoCcm - AUNUgHU NoKazameau
BbvBegeHue:

gaBa yecmo npu nauueHmu cbc 3A mun 2 (1). Cun-
gpomMbm Ha noAukucmo3zHu aduyHuuu (PCOS) om cBosa

Memaboaumnuam cungpom (MC) ce xapakmepu-
3upa c Haauduemo Ha abgomuHaaHo 3amabcmaBane,

BberexugpamHu HapyweHusn, BkA. 3axapeH guabem
(3A) mun 2, gucaunugemusn, apmepuaiHa Xxunepmo-
HUA, Xunepypukemus, xunepxomouucmeuHemus. Vima
ybegumeaHu gokazameacmBa, uye eHgomeaHama
gucyHKuua Cbw,o € kKomnoHeHM Ha MC u ce HabAlo-

cmpaHa ce acouuupa 6 3HayumeaeH npoueHm om
cAydaume cbc 3amabecmaBaHe, uHcyauHoBa pesuc-
menmHocm (MP), gucaunugemua u XxunepmoHus, Ka-
mo puckbm om pazBumue Ha 3A mun 2 u CbpgeyHo-
cbgoBu 3aboaaBaHua ¢ HanpegBaHe Ha Bb3pacmma
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e noBuweH (2, 3). MNpegnoaaza ce, ye ocBen VP 3a
cbpgeyHo-cbgoBume npu maagume >xeHu ¢ PCOS
gonpuHaca u xunepaHgpozeHuama (4, 5).

MMpou3Auzawuam om eHgomeAa a3omeH OKuC
(NO), kolimo ce cuHme3upa om L-ap2uHuHa ¢ homow-
ma Ha NO-cunmemasa (eNOs), npegcmaBanBa BakeH
peayramop Ha cbgoBama xomeocmasza. OcBeH ue e
cuaeH Bazoguramamop, NO uepae poaama u Ha uH-
xubumop 3a agxe3usma Ha peguua uHAAMAMOoOpPHU
KAeMKU Kbm cbgoBama cmexa. Tol nomucka npoue-
cume Ha azpezauua Ha mpombouumume U Ha NPOAU-
pepauua Ha 2AagkoMyckyaHume kaemku (6). MHak-
muBupaHemo u/uau HapyweHama cuimesa Ha NO ce
cpewa 4ecmo Npu hauueHmu € HaAauyHu puckoBu
gpakmopu 3a cbpgeyHo-cbgoBu 3aboaaBaHua (CC3) u
moxke ga goBege go pazBumue Ha eHgomeaHa guc-
byHKuus, XunepmoHua, mpombo3a u amepoezeHesa.

Acumempuyuam gumemua-apauHuH (ADMA),
BmopuueH npogykm Ha KAembyHua npomeuHoB
mbpHOBbp, npegcmaBaaba komnemamuBeH eHgoee-
HeH uHxubumop Ha eNOS. Cuuma ce, ye noBuweHu-
me cepymHu HuBa Ha ADMA uHuyuupam npoueca Ha
amepockaepo3a, Bogam go noaBa Ha eHgomeaHa
gucdyHkuua u CC3 (7, 8). NMoBuweHu nAa3meHu Hu-
B8a Ha ADMA ca goka3zaHu npu nayueHmu cbe 3A, Xu-
nepxoAecmepoAemus, xunepmpuzauuepugemusn, Xu-
nepmoHun, npeekaamncus, nepudgepHa cbgoBa 60-
Aecm, KoHeecmuBHa CbpgeyHa HegocmambyHOCM,
ocmbp KOpoHapeH cuHgpom (3, 9-11).

Lleama Ha Hacmoawomo npoy4dBaHe e ga ce cpab-
HAmM naazmeHume HuBa Ha acumempuyeH gumemua-ap-
2uUHUH (ADMA) npu >keHU ¢ memaboAumeH CUHgPOM
(MC), >keHU CbC CUHgPOM Ha NOAUKUCMO3HU AUYHUUU
(PCOS) u cbomBemtu no Bb3pacm KauHu4HO 3gpabu
>KEHU U ga ce aHaAu3upa HaAauduemo Ha 63aumoBpb3-
Ka mexkgy HuBama Ha ADMA u memaboaumHume om-
KAOHeHUs, BkAloYUMEAHO UHcyAauHoBama pesucmeHm-
Hocm (MP) npu Hocumeakume Ha gBama cuHgpoma.

Mamepuaa u Memogu:

Hacmoawomo cpaBHumeaHo npoyuBaHe e npo-
BegeHo B Kaunuka no EHgokpuHoAozua u 6oaecmu
Ha obmaHama npu YMBAA ,CB8. l'eopau” - INMaoBgub.
To ob6xBawa 24 xxeHu ¢ gokazaH MC Ha Bb3pacm 16-
39 2., cp. Bb3zpacm 28,63+6,62 2., 38 )xeHU C gokazaH
PCOS Ha Bwb3pacm 16-35 20guHu, cp. Bb3pacm
24,18%5,012. u 24 cobomBemHu no Bb3pacm KAUHUY-
Ho 3gpaBu >xeHu, cp. Bb3zpacm 27,63%5,44 2., ocpop-
MAWU KOHMPOAHA 2pyna.

3a ueaume Ha npoyuBaHemo Ha Bcuuku >keHu ca
u3zBbpweHu caegHume u3zmepBaHua: meaao, pbem,
0BUKOAKA Ha Maaus, CUCMOAHO U guaCMOAHO apme-
puaAHo HaaseaHe (AH). O6ukoakama Ha maauama e
onpegeaaHa 6 xopuzoHmaaHama paBHuHa no cpega-
ma mexxgy goAHuAa pbb Ha 12-mo pebpo u 20pHUA pbb

Ha uauavyHume epebeHu. CuCMOAHOMO U guacmMoA-
Homo AH ca uzmepBaHu 6 cegHaro nOAOXKeHUe cAaeg
MUHUMYM 5 muHymu nokou. KpbBHume npobu 3a u3z-
caegBane 6azaaHuU HuBa Ha nAa3meHa 2A0K03a, UMY-
HopeakmuBeH uHcyauH (MIPU), ADMA, obw, xorec-
mepoa, HDL-xonecmepoa, mpuaauuepugu ca B83ema-
HU cAeg 12 vaca HowHo 2AagyBaHe caeg nognucBaHe
Ha UHOPMUpPaAHO Cb2Aacue om ydyacmHuukume 6
npoyuBaHemo u ca uzpabomBaHu 8 cmaHgapmHu
ycaoBua B LlenmpaaHa kAuHuYHaA Aabopamopus npu
YMBAA ,C8. l'eopau”, MroBgub.

AuazHo3zama MC e nocmaBaHa cbeaacHO Kpume-
puume Ha MexgyHapogHama Auabemna (Degepa-
yun, @ UMEHHO HAAUYUEMO Ha 3agbAXKUMeAeH KOM-
noHeHM ueHmparHo 3amabcmaBaHe (0OUKoAKa Ha
maauama >80 cm 3a »keHu om EBponeugHama paca)
6 cvuemaHue ¢ 2 om caegHume HapyweHua: noBu-
weHu mpuaauyepugu >1,7 MMOA/A; noHuxxeH HDL-C
<1,29 MMOA/A 3@ XKEHU UAU CNeyuPUYHO AeYeHUE; No-
BuweHo apmepuarHo HaageaHe 2130/85 mmH uau
AeUYEeHUE Ha guazHocmuuupaHa xunepmowus; noBu-
WwieHa NAa3meHa 2Aloko3a Ha eAagHo =5,6 MMOA/A UAU
guazHocmuuupaH 3A mun 2/HIT. AuazHo3zama PCOS
e nocmaBaHa cba2aacHo Pomepgamckume kpumepuu
(2), cnopeg koumo mpabBa ga ca Haauue 2 om cAeg-
Hume 3 xapakmepucmuku: 0AU2O- U/uAu aHoByrayus;
KAUHUYHA U/UAU BUOXUMUYHA XunepaHgpoaeHus; yc-
maHoBeHu 4pe3 Y3A noAukucmosHu AGYHUYU (HaAu-
qyue Ha 212 poAaukyru ¢ guamemdsvp 2-9 mm u/uau
obem >10 cm’).

MpoBegeHu ca uzcaegBaHua Ha peguua XOPMOHU
(aHgpo2eHU, 20HAgOMPONUHU, €CMpaguoA, NPOAAK-
muH, TCX, c86.T4, cepymeH kopmu3oa 6 8 u. u 22 4u.) ¢
guazHOCMUYHa UEA, KaKmOo U C UeA u3katouBaHe Ha
OpemeHHOCM U HaAuYHa gpyaa eHgoOKpPUHHA NAamoAO-
2ua: cuHgpom Ha Cushing, BHKX, nporakmuHom, Xu-
nonuMyumapu3bm, Xuno-/Xunepmupeougusibm, Xu-
nozoHagu3bm, aHgpoz2eHcekpemupawu mymopu u
np. BeHo3Hu npobu 3@ omyumaHe Ha XOpMOHaAHUMe
noka3zameau ca 63emaHu paHo cympuH caeg 12-ya-
coB nepuog Ha HowHO 2AagyBare B paHHa POAUKY-
AapHa ¢asza (1-5 geH) om meHCmMpyaAHUS UUKBA.

MaazmeHume HuBa Ha ADMA ca omuumaHu no
ELISA memog (DLD Diagnostica GMBH, Germany) cbc
cAegHUME Xapakmepucmuku: —intra-assay imprecision
- CV < 8,2%, interassay imprecision - CV < 11,2%;
accuracy - d% < 8,0%; recovery - 92,7%. lHcyauHbm
e uzcaegBaH upe3 komepcuaseH Kum 3a KoaudecmBe-
HO onpegeAaHe Ha umyHopeakmuBeH UHCYAUH Ha bGa-
3ama Ha MuKpoyacmuuyeH UMUYHOEH3UMEH aHaAu3
(MEIA) ¢ nomowma Ha AXSYM system (ABBOTT, USA)
CbC CAegHUME Xxapakmepucmuku: sensitivity < 0,8
plU/ml; inter assay variation, CV% < 2,9; intra assay
variation, CV% < 5,3. CepymHomo HuBo Ha obuwun xo-
Aecmepoa e onpegeaaHo upe3 ChOD, PAP, Ha mpue-
Auuepugume - upe3 GPO, PAP, Ha HDL-xonecmepoaa
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- upe3 MgSO4-dextran SO4 npeuunumauus (Schnei -
ders Analysers; Netherlands test; Delta Kone Auto -
analyser). CepymHume HuBa Ha kpbBHama 3axap ca
uzmepBaHu ¢ nomowma Ha cmaHgapmed GOD-POD
memog. XopmoHaaHUme mecmoBe ca uzBbpuweHu c
KomepcuarHu kumoBe AxXSYMTM System (Abbott
Diagnostics, Abbott Park, 1l, USA).

MNpu Bcuuku nauuenmu ca uzuvucaaBavu MTM =
meaao (ke) / pbcm (M)? U XomeocmaseH MOgeA Ha UH-
cyauHoBa pezucmenmHocm HOMAIR uHgekc) =
KpbBHa 3axap Ha 2aagHo (Mmoa/A) x VIPU (ulU/ml)
/22,5. CmotHocmu Ha HOMA-IR uHgekc Hag 2 ca on-
pegeAaHU Kamo noka3ameAHU 3a Haaudue Ha UP.

Cmamucmuueckuam aHaAu3 Ha pe3yamamume e
uzBobpweH ¢ nomowma Ha SPSS, Bepcua 21,0 3a
Windows. 3a onpegeaaHe HopmaaHOCMMa Ha paznpe-
geaeHue Ha BeauduHume e u3znoa3BaH mecmbm Ha
Koamoz20poB8-CmupHoB. KopeaauyuoHHuam aHaauz e
u3BbpweH ¢ nomowmma Ha koedguuueHma Ha [Mup-
CbH. Pesyamamume ca npegcmaBeHu kamo cpegHa
apummemuyHa £ cmaHgapmHo omkAoHeHue. 3a Bcuu-
Ku cpaBHeHus e uzbpaHo HUBo Ha 3Havumocm P<0,05.

Pesyamamu:

B Tabauua 1 ca npegcmaBeHu KAUHUYHUME U Me-
maboAUMHU Xapakmepucmuku Ha mpume 2pynu u3-
caegBaHu >xeHu - 24 xeHu ¢ MC, 38 xeHu ¢ PCOS u
24 kAuHUYHO 3gpabu eHu. He ce ycmaHoBaBa cma-
mucmuyecku 3Havuma pa3Auka mexgy spynume no
omHoweHue Ha Bb3pacm, obw, xorecmepoa, HDL-xo-
AECMEPOA, CUCMOAHO U guacmoaHo AH (P>0.05).
O6ukoAkama Ha maauama, ITM u cepymHume HuBa
Ha mpu2AUUepugume ca cuzHUUKaHmMHo no-Bucoku
6 2pynama ¢ MC B cpaBrerue ¢ 2pynama ¢ PCOS u
KoHmpoAHama epyna (P<0,05). He ce omkpuBa cue-
HucpukaHmHa pa3zauka B obukoAkama Ha maausma u
VTM mexxgy »keHume ¢ PCOS u kauHu4HO 3gpaBume
»keHu. OmkpuBame cuzHUPUKAHMHU Pa3AUKU MeXJy
»keHume om gBeme namoAo2uYHU 2pynu U KAUHUYHO
3gpaBume >XeHu N0 OMHOWEHUE HAa NAA3MEHA 2AKOKO-
3a, IP1 u HOMA-uHgekc, Koumo npu KOHmMpoAume
ca oyakBaHo no-Hucku (Taba.1).

Hau-Bucoku ca naazmeHume HuBa Ha ADMA npu
>xeHume ¢ PCOS (0,91£0,32 pmol/l), kamo pa3auku-
me no omHoweHue Ha >keHume ¢ MC ca HecuzHudu-
kaHmHu (0,82+0,37umol/l, P>0,05). ADMA npu Hocu-
meakume Ha MC u PCOS ca cuzHugpukaHmHo no-8u-
COKU ChpAaMO me3u npu KOHMpPOAHama 2pyna
(0,65%0,35 pmol/l, P<0,05) (Taba. 1).

He ce ycmanoBaBa cueHudpukaHmHa kopeaauus
mexxgy ADMA u cbomBemto Bv3pacm, NTM, obu-
KOAKa Ha maausf, naazmeHa 2atoko3a u VIPM, HOMA-
IR, AunugHU nokazameau u cucmoAHo AH kakmo npu
>xeHume ¢ MC, maka u npu me3u c PCOS. INpu »eHu-
me ¢ MC, 3a pa3zauka om me3u ¢ PCOS, guacmoaHo-

mo AH noka3zBa ompuuyameaHa cu2HugpuKaHMHa Ko-
peaauus ¢ ADMA (Taba. 2, Taba. 3).

ObcbkgaHe:

[Mpe3 nocaegHUMeE 20guHU 3HAYUMEAHO Hapacm-
Ba uHmepecbm kbm ADMA, aBaBaw, ce puzuoroau-
yeH peayramop Ha buocuHme3zama Ha NO - kpumu-
yeH ¢pakmop 6 namozeHe3ama u npoezpecuama Ha
amepockaepo3zama. Bucokume HuBa Ha ADMA ce
cBbp3zBam c namocdpuzuoro2uama Ha xunepxoaecme-
poAaemusama, xunepmoHuama, 3A, cbpgeyHama, 6b6-
peyHama u yepHogpobHama HegocmambyHocm (11-
13). Bpb3zkama Ha ADMA cbc cbpgeuHo-cbgoBama
3aboaeBaemocm u cmbpmHocm ce nomBbprkgaBa 6
HAKOAKO CbBpemeHHU enugemuoAO2UYHU U NPOCNeK-
muBHu KAuHUYHU npoyuBarua (14). ADMA ce Hanaza
Bce noBeye kamo mapkep 3a eHgomeAHa gUCYHK-
uus, kaHgugam 3a HoB cbpgeuHo-cbgoB puckoB gak-
mop uau HezaBucum puckoB akmop 3a cbpgeuHo-
cbgoBama 3aboareBaemocm u cmvpmuocm. pu me-
maboaumeH cuHgpom u PCOS ce peaucmpupam no-
BuweHu HuBa Ha uHAAMamMopHUMe mapkepu u Ha-
AUYUE HAa eHgomeAHa gucyHKuua Kamo paHeH be-
A€2 3a cbpgeuHo-cbgoBo HapyweHue (15).

B ma3u Bpb3ka cme 3aA0KUAU Kamo UeA Ha Hac-
moswomo npoydBaHe ga ce cbnocmaBam naazme-
Hume HuBa Ha ADMA npu >xeHu 8 penpogykmuBHa
Bv3pacm, Hocumeaku Ha MC u PCOS, ¢ me3u npu
cbomBemHu no Bb3pacm KAuHUYHO 3gpabu >keHu, u
ga ce nombpcu B3aumoBpbika Bpb3zka mexxgy
ADMA u Hakou memaboAUMHU hokKa3ameau.

Hawume u3caegBanua nokazBam cuzHugukaHm-
Ho no-Bucoku naazmeHu HuBa Ha ADMA npu >keHume
¢ MC u PCOS 8 cpaBHeHue ¢ me3u npu keHume om
KoHmpoaHama 2pyna, kamo npu PCOS e Haauue
meHgeHuua Kbm no-Bucoku cmolHocmu 6 cpaBHe-
Hue ¢ MC.

AaHHume Hu ca 6 nogkpena Ha pe3yamamume om
npoyuBaHe Ha Dennis Heutling u comp. (15), koumo
u3zcaegBam HuBama Ha ADMA 3aegHO € gpyau Cbp-
geuHo-cbgoBu, memaboAumHU U XOPMOHAAHU napa-
mempu npu >xeHu ¢ goka3zaH PCOS u epekmume om
AedeHue ¢ memdpopmuH Bbpxy mesu napamempu.
BkatoueHu ca 87 xeHu ¢ PCOS u 39 kauHu4HO 3gpaBu
>eHu. MpoyyeH e echekmbm Ha MeM@POPMUH CAE]
6-meceuHo AeveHue npu 21 om xeHume ¢ PCOS.
YcmaroBeHo e, ye cepymHume HuBa Ha ADMA ca
3HayumeAHo no-Bucoku npu >xxeHume ¢ PCOS B cpab-
HeHUe C me3u om KOoHmMpoAHama 2pyna. HOMA-IR
UHJEKC, UHCYAUH HA 2AagHO, 2AUKUpPaH Xemo2A00UH,
obuw, xonecmepoa, LDL-xoaecmepoa, mpuzAauuepugu
u gebeAUuHa Ha UHMUMa-megua cAOU Ca CU2HUDUKaH-
mHo no-Bucoku npu >xeHume ¢ PCOS. AeueHuemo ¢
memdopmuH HamaaaBa cepymHume HuBa Ha ADMA.
Mpu xxeHume ¢ PCOS ADMA kopeaupa nozumuBHo

Endocrinologia vol. XIX Ne3 /2014




AaHuena KoneBa u compygHuyu

Tabauya 1.

KAuHUYHU U MmemaboaumHu xapakmepucmuku Ha uzcaegBanume
2pynu >KeHu

I'pynu xeHu
lMoka3zameau MC PCOS | Konmpoau
n=24 n=38 n=24
Bw3pacm (20g.) 28,63 | 24,18 27,63
+6,62 +5,01 +5,44
O6ukoaka maaua (cm) | 105,29a| 88,33b | 83,27b
+6,26 | +16,35 | £15,80
UTM (k2/m?) 35,94a| 28,13b| 27,81b
+4,70 | +576 | 833
ADMA (umol/l) 0,82a 0,91a 0,65b
+0,37 | £0,32 0,35
KpbBHa 3axap (Mmoa/A) 5,13a 5,14a 4,74b
+0,69 | +0,73 | 0,55
IRI (uIU/ml) 12,99a | 11,75a | 5,79b
+5,08 +6.18 +1,85
HOMAIR-uHgekc 3,02a | 2,78a 1,24b
+1,39 | £1,75 | +0,46
O6uw, xorecmepoa 4,76 4,44 4,62
(MmoA/A) +0,96 | +0,80 +0,77
HDL-xorecmepoa 1,18 1,23 1,23
(MmoA/A) +0,33 | £0,39 +0,27
Tpuzauuepugu (Mmon/a) | 1,47a 1,10b | 0,91b
0,70 0,57 | £0,60
CucmoaHo AH (mm Hg) | 118,26 | 116,18 | 114,58
+13,95 | +11,94 | +10,93
Auacmoano AH (mm Hg) | 73,91 73,55 74,58
+11,58 | £10,78 | 6,42

Bcuuku gaHHu ca npegcmaBeHu kamo cp. apumm. *
CmaHg. OMKAOHeHue.

O603HaueHuemo ¢ egHakBu 6ykBu o3HauaBa aunca Ha
Cu2HUukaHmMHa pas3auka, P>0,05.

O603HaueHuemo ¢ pa3auuHu 6ykBu o3HauaBa Haauuue
Ha cu2HUUKAHmMHa pa3auka, P<0,05.

¢ ITM, cbomHoweHuemo maaus/xaHuw, napamempu-
me 3a uHcyauHoBa uyBcmBumeaHocm u gebeauHa-
ma Ha uHmMuma-megua caol. He ce ycmanoBaBa
Bpb3ka mexxgy mapkepume Ha Bb3nareHue - CRP u
uimepaeBkun-6 (IL-6) u HUBama Ha ADMA (15).
MNpomuBopeuuBu ca pesyamamume om npoyuBa-
HUf, HacoueHu kKbm u3caegBate Ha Bpb3kama mexgy
naazmeHume HuBa Ha ADMA u cmenenma Ha UP.
Aocma aBmopu onucBam cbuwecmByBanemo Ha no-
3umuBHa kopeaauua mexxgy HOMA-IR uHgekca u
cmouHocmume Ha ADMA npu nauueHmu CbC CUHQ-
pom Ha WP (6,16-18). Taka, narazmeHume HuBa Ha
ADMA ca no-Bucoku npu »eHu cbC 3amabcmabaqe
u UP B8 cpaBHeHue c xxeHu cbc 3amabecmaBaqe u 6e3
HaauuHa VP. KoHuenmpauuume Ha ADMA cnagam 6
omzoBop Ha pegykuua Ha meAaecHO mez2ao, cbnpoBo-

Tabauya 2.

KopeaauuoHHu koeuuueHmu mexkgy naazmeHu HuBa Ha ADMA
U HAKOU KAUHUYHU U memaboAumHu nokazameau npu >xeHu ¢ MC

lNMoka3ameau ADMA P
(r)

Bb3pacm (20g.) 0,046 |>0,05
O6ukoAKa maaua (cm) 0,106 |>0,05
UTM (k2/m?) 0,007 | > 0,05
Kpws6Ha 3axap (mmon/a) 0,068 |>0,05
IRI (uIU/ml) -0,053 | > 0,05
HOMA-IR uHgekc -0,028 | > 0,05

O6w, xonecmepoa (mmoa/a)| 0,170 | > 0,05
HDL-xonecmepoa (mwmoa/a) | 0,264 | > 0,05
Tpu2Aauuepugu (MmOA/A) -0,022 | >0,05
CucmoaAHo AH (mm Hg) -0,350 |>0,05
AuacmoaHo AH (mm Hg) |-0,464* | <0,05

Tabauya 3.

KopeAauuoHHu KoeduyueHmu mexkgy naazmeHu HuBa Ha ADMA
U HAKOU KAUHUYHU U memaboAuUmHU Noka3ameAu Npu >KeHu C
PCOS

lMoka3zameau ADMA P
(r)

Bb3pacm (20g.) -0,215 | > 0,05
OO6uKoAKa maaus (cm) -0,037 | >0,05

UTM (k2/m2) 0,074 | > 0,05

KpwBHa 3axap (mwmoa/A) -0,184 | > 0,05

IRI (uIU/ml) -0,045 | > 0,05

HOMAIR uHgekc -0,025 | > 0,05
O6w, xonecmepoa (mmoa/A) | 0,080 | > 0,05
HDL-xoaecmepoa (mmoa/a) | 0,036 | > 0,05
Tpuzauuepugu (Mmon/A) 0,051 | >0,05
CucmoaHo AH (mm Hg) 0,100 | > 0,05
AuacmoaHo AH (mm Hg) -0,072 | >0,05

geHo ¢ nogobpeHue Ha uHcyauHoBama uyBcmBu-
meAHocm (16). YcmaHoBeHa e cmpoea 3aBucumocm
MEXQgy HaAuduemo Ha eHgomeAHa gucgyHKuuA, ce-
pymHume HuBa Ha aHgpozeHume u cmeneHma Ha VP
npu »xeHu ¢ PCOS (19).

Mpu 3A mun 1 u mun 2, kakmo u npu MC, ocBo-
6o>xgaBaHemo u 6uoakmuBHocmma Ha NO ca Hama-
AeHu (20). Bbnpeku xemepozeHHocmma 6 namozeHe-
3ama Ha me3u 3aboaaBaHus, Bcuuku me ce xapakme-
pu3upam c¢ noBuweHu naazmeHu HuBa Ha 2Al0KO3a -
npuvuHa 3a HapyweHua 6 memaboau3ma Ha L-apau-
HuH u NO. buoakmuBHocmma Ha NO moxxe ga ce no-
mucHe nopagu HaAuvue Ha okcugamuBeH cmpec - pe-
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3yamam om noBuweHa npogykuua Ha CynepokcugHu
aHuoHu 6 pesyamam Ha 2al0k03Ha aBmookcugauus.
MHgyuupaHomo om xunepaaukemuama akmuBupaHe
Ha npomeuHkuHa3a C, nocregBaHo om akmuBupaHe-
mo Ha ¢ocgoaunaza A2, Bogu go noBuweHa npo-
gyKuua Ha memaboAaumu Ha apaxugoHoBama Kuceau-
Ha, npumexaBawu nomeHuuaaHu okcugamuBHu
epekmu. Cyuma ce, ye noBuweHume nAa3meHuU Hu-
B8a Ha ADMA ca cBbp3aHu cbC cbCcmoaHusa, npegc-
mabBaaBawu komnoHeHmu Ha MC. TakuBa ca xunep-
mpu2AUUEpUgEMUN, XUNEp2AUKEMUA, XUNEPXOMOUUC-
meuHemua U eceHuyuaaHa xunepmonus. Stuhlinger u
cbmp. 68 cBoe npoyuBaHe ycmanoBaBam Haauvuemo
Ha noAoxxumeaHa Bpb3zka mexxgy HuBama Ha ADMA
u cmeneHma Ha VP npu 2pyna om 64 nayueHmu c
MC 6e3 3A (21). ima gokazameacmBa, ue AedyeHue-
mo ¢ uHcyauHoB ouyBecmBumen om epynama Ha mu-
a30AUgUHgUOHUMeE (po3u2Auma3zoH) nogobpaBa uH-
cyauHoBama uyBecmBumeanocm u Bogu go Hamane-
Hue KoHueHmpauuume Ha ADMA 8 naazmama (22).

B Hawemo npoyuBaHe He ce omkpuBa cmamuc-
muyecku 3Hayuma KopeAauua mexgy naazmeHume
HuBa Ha ADMA u Bb3pacmma, ITM, obukoAkama Ha
maauama, naazmeHama 2aoko3a, NP1 u HOMA-uh-
gekca, u3caegBaHume AuNUgHU nNoOKa3ameau, Cuc-
moaHomo AH u 8 gBeme namoaoauuHu 2pynu. Aun-
cama Ha Bpb3ka mexxgy ADMA u cmenenma Ha WP
ce cbobwaba u om gpyau aBmopu (21, 23 ,24). Heo-
yakBaHO e Haauuuemo Ha ompuuameAHa Cu2HUguU-
KaHmHa Kopeaauua mexxgy ADMA u guacmoaHomo
AH npu >xeHume ¢ MC, 3a pa3zauka om me3u ¢ PCOS.
He BuHazu Haauduemo Ha kopeaauun, obave, o3Hauya-
Ba Haauuvue Ha npuduHHO-cAegcmBeHa Bpb3ka, Kak-
mo u obpamHo.

Bucokume naazmeHu HuBa Ha ADMA mozam ga
6bgam BmopocmeneHHo aBaeHue (enudgpeHomeH),
npugpy>kaBawo HAKOU OM HapyweHuaAma npu HaAuu-
HO npeguabemHo cbcmosaHue. Kbm me3u Hapywe-
Hua cnagam no-Bucokume kpvbBHo3axapHu HuBa -
egHa gobpe no3Hama npuyuHa 3a noBuwabaHe HuBa-
ma Ha ADMA nocpegcmBom yBeauuaBaHe Ha Bom-
pekaembuHUA okcugamuBeH cmpec u HamaanaBaHe Ha
akmuBHocmma Ha gumemuAapeUuHUH guMemuAamu-
Hoxugpoaa3a (DDAH) (25). DDAH uepae ueHmpaaHa
poaa B npoueca Ha gezpagayua Ha ADMA, koemo 03-
HauaBa, ue Bcako 3aboaaBare, Bogewo go HamareHa
DDAH akmuBHocm, 6u noBuwuAo KOHUeHMpauuu-
me Ha ADMA 8 kpbBma. OcBen moBa uHgyuupaHu-
am om xunepa2AukemMuama NPoUeC Ha NOMUCKAHE aK-
muBHocmma Ha DDAH moxe ga npomuBogedcmBa
Ha CMuMyAUpaHUa OM XunepuHCYAUHeMUAMa NPoOUEC
Ha ,uptake” Ha ADMA B kaemkume nocpegcmBom
cBpbxekcnpecua Ha KamuoOHHU aMUHOKUCEAUHHU
mpaxcnopmepu (CAT) (26). Tau caoxHa 63aumobB-
pb3ka mexxgy g6ama npomuBonoAoKHU edpekma Ha
2At0KO3ama u uHcyauHa Bvpxy ADMA moxke ga ce

npueme Kamo npudyuHa 3a onucaHume go MOMeHma
npomuBopeuuBu gaHHu omHocHO Bpb3ikama mexgy
ADMA u UP. YcmanoBeHo e, ue unguBugume c NP
Ca CKAOHHU Kakmo KbM CbCMOAHUE HA XUNEePUHCYAU-
HeMufs, mMaka u Kbm Xxunepaaukemun, kamo Fid u
cbmp. (27) onucBam nosBama Ha cnag 6 HuBama Ha
ADMA no Bpeme Ha ocmpa eyaaukemuyHa XunepuH-
cyauHemun. Tezu gBa aBHo npomuBonoAoXKHU edpek-
Ma Ha UHCYAUHA U 2Al0KO3ama NO OMHOWeHUe Ha ek-
cmpaueayrapHua ADMA Bepoamuo Bogam go noBu-
waBaHe Ha uHmMpcueAyrapHume gena Ha ADMA (11).
Martin Carlsson u comp. (28) cbwo Kamo Hac He
Hamupam KopeAauua mexxgy cepymHume HuBa Ha
ADMA u uHcyaunoBama uyBcmBumeanocm. Te
npegnoaazam, ye ADMA u3znbaHaBa egHa no-cAo>KHa
poaa 6 pazBumuemo Ha 3A, omkoakomo 8 moBa Ha
amepockaepomuvHa 6oaecm. AeyeHuemo ¢ muazo-
AuguHguoHoB npenapam (po3ueaumazoH) Bogu go
HamarnBaHe Ha naazmeHume HuBa Ha 2AlOKO3a U He-
ecmepuduyupaHu macmuu kuceauHu (HEMK) - un-
gupekmeH, Ho aceH beaez 3a yBeauuaBaHe Ha uHcy-
AuHoBama uyyBcmBumeaHocm, koemo om cBoa
cmpaHa He ce cbuemaBa ¢ noHuxaBaHe HuBama Ha
ADMA. He e omkpuma Bpb3ka mexgy HuBama Ha
HEMK u ADMA. OcHoBHomo omkpumue 6 npoyuBa-
Hemo ca Bapuayuume 6 cepymHume KoHUEHMpayuu
Ha ADMA npe3 geHsa u noBauaBaHemo um om npuema
Ha xpaHa. MocmnpaHnguaaHume HuBa Ha ADMA ca ¢
10% no-Bucoku B cpaBHeHue c me3u npegu npuem Ha
xpaHa (28). B npoyuBare Ha Palomo u cemp., Bkatou-
Bawo 48 nayueHma ¢ ycmanoBer MC u 37 KAUHUYHO
3gpabu Auua, ce ycmaHoBaBa, ye naazmeHume HuBa
Ha ADMA ca cmamucmuuecku no-8Bucoku npu nauu-
eimume ¢ MC (0,71£0,38 vs. 0,48%0,28 umol/L,
P=0,0009). B cowomo npoyuBaHe, obaue, He ce omk-
puBa koperauusa mexkgy ADMA u cregHume Komno-
HeHmu Ha MC: apmepuaaHo KpbBHO HaaszaHe, KpbB-
Ha 3axap, mpuzauuepugu u HDL-xorecmepoa (29).

3akAloyeHue

B peyamam Ha Hawume uzcaegBaHua ce ycma-
HoBuxa no-Bucoku cmoiHocmu Ha ADMA npu >keHu-
me cbc cbemoarua Ha NP - MC u PCOS 68 cpaBhe-
HUe C me3u NPu KAUHUYHO 3gpaBu >keHu Ha Cbwama
Bb3pacm. Aaau moBa e nokazamea 3a noBuweH puck
om pa3zBumue Ha eHgoMeAHa gUCPYHKUUA NPU >KEHU
¢ VIP uau e camo enugpeHomeH, npugpyxaBaw, npe-
guabemHomo cbcmoaHue, e BbNPoOC oM U3KAKYU-
MeAHO 20AaM uHMepec, Yulimo omzoBop u3uckBa
no-3agbAbodeHu 6bgewu uzcaregBanus.
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Pe3iome

Aim of the study was to compare the plasma asymmetric dimethylarginine (ADMA) levels in women with
metabolic syndrome (MS), in women with polycystic ovary syndrome (PCOS), and in age-matched healthy
women as well as to assess the relationship between ADMA levels and metabolic alterations including insulin
resistance (IR) in the carriers of both syndromes.

Materials and methods: The study comprised of 24 women with MS, aged 16-39 years, 38 women with
PCOS, aged 16-35 years, and 24 age-matched clinically healthy women. The following clinical measurements and
laboratory tests were done in all participants in the study: weight, height, waist circumference, systolic and dias-
tolic blood pressure, fasting plasma glucose, fasting immunoreactive insulin (IRl), ADMA, total cholesterol, HDL-
cholesterol, triglycerides. Body mass index (BMI) and homeostasis model assessment insulin resistance index
(HOMAIR) were calculated.

Results: Comparable plasma levels of ADMA were found in the women with PCOS and MS (0,91£0,32 umol/I
and 0,8240,37 umol/l, respectively, P>0,05). These levels were significantly higher than those in the healthy con-
trols (0,65+0,35 umol/l, P<0,05). No significant correlations between ADMA and age, BMI, waist circumference,
plasma glucose, IRIl, HOMAIR, lipid parameters and systolic blood pressure in the women with both MS and
PCOS were found. In women with MS unlike those with PCOS the diastolic blood pressure showed a significant
negative correlation with ADMA.

Conclusion: The higher levels of ADMA in the premenopausal women with MS and PCOS in our study indi-
cate an increased cardiovascular risk in the carriers of these two syndromes at a relatively young age. The lack of
a correlation of ADMA with the parameters of IR and the metabolic alterations in our study confirms the need
for more studies to elucidate the relationship between the diverse markers of atherogenic risk.

Key words: asymmetric dimethylarginine - metabolic syndrome - polycystic ovary syndrome - insulin resistance -
lipid parameters

Introduction:

The metabolic syndrome (MS) is characterized by
the presence of abdominal obesity, carbohydrate dis-
orders including diabetes mellitus (DM) type 2, dyslipi-
demia, hypertension, hyperuricemia, hyperhomocys-
teinemia. There is a strong evidence that endothelial
dysfunction is also a component of MS and is frequent-

y observed in patients with type 2 DM (1). The poly-
cystic ovary syndrome (PCOS), on the other hand, is
associated with obesity, insulin resistance (IR), dyslipi-
demia and hypertension in a significant percentage of
cases, and the risk of developing type 2 DM and car-
diovascular disease is increasing with age (2, 3). It is

154

Engokpuronozug mom XIX Ne3/ 2014



Isuggested that beside the insulin resistance, the hyper-
androgenemia contributes to the vascular damage in
the women as well (4,5).

The nitric oxide (NO), which is synthesized in the
endothelium by the NO-synthase (eNOs) from L-argi-
nine, is an important regulator of vascular homeostasis.
NO is a strong vasodilator and, furthermore, acts as an
inhibitor of the adhesion of a number of inflammatory
cells to the vascular wall. It inhibits the platelet aggrega-
tion and the smooth muscle cell proliferation (6).
Inactivated and/or impaired NO synthesis is common
in the carriers of risk factors for cardiovascular disease
(CVD) and may lead to the development of an
endothelial dysfunction, hypertension, thrombosis and
atherogenesis.

The asymmetric dimethylarginine (ADMA), a
byproduct of cellular protein turnover, is an endoge-
nous competitive inhibitor of eNOS. It is believed that
increased serum levels of ADMA promote the process
of atherosclerosis, leading to the occurrence of
endothelial dysfunction and CVD (7, 8). Elevated plas-
ma levels of ADMA were demonstrated in patients with
DM, hypercholesterolemia, hypertriglyceridemia, hyper-
tension, preeclampsia, peripheral vascular disease, con-
gestive heart failure, acute coronary syndrome (3, 9-11).

The aim of this study was to compare the plasma lev-
els of ADMA in women with MS, in women with PCOS
and in age-matched clinically healthy women, as well as
to search for a relationship between ADMA levels and
some parameters of metabolic alterations, including
insulin resistance (IR) in the carriers of both disorders.

Materials and methods:

The present study was conducted in the Clinic of
Endocrinology and metabolic diseases at ,Sv. Georgy”
University Hospital, Plovdiv. It comprised of 24
women with a diagnosed MS, aged 16-39 ys, mean
age 28,6316,62 ys, 38 women with proven PCOS,
aged 16-35 ys, mean age 24,18+5,01 ys, and 24 age-
matched clinically healthy women, mean age
27,6315,44 ys, forming a control group.

In all study participants the following measurements
were performed: body weight and height, waist circum-
ference, systolic and diastolic blood pressure. Waist cir-
cumference was defined in the horizontal plane mid-
way between the lower edge of the 12" rib and the top
of the iliac crests. Systolic and diastolic blood pressures
were measured in a sitting position after at least 5 min-
utes’ rest. Blood samples for basal levels of plasma glu-
cose, immunoreactive insulin (IRI), ADMA, total choles-
terol, HDL-cholesterol, triglycerides were taken after an
overnight 12-hour fast when an informed consent was
signed. All the tests were performed in standard condi-
tions in the central Clinical laboratory at ,Sv. Georgy”
University Hospital, Plovdiv.

The diagnosis of MS was made according to the cri-
teria of the International Diabetes Federation, when
central obesity as a mandatory component was pres-
ent (waist circumference > 80 cm for Caucasian
women) in combination with at least two of the follow-
ing abnormalities: elevated triglycerides >1,7 mmol/I;
decreased HDL-C <1,29 mmol/I or specific treatment;
elevated blood pressure >130/85 mmHg or treatment
of already diagnosed hypertension; increased fasting
plasma glucose > 5,6 mmol/l or diagnosed type 2
DM/IFG. The diagnosis of PCOS was made according
to the Rotterdam criteria (2), when 2 of the following
3 features were present: oligo- and/or anovulation,
clinical and/or biochemical signs of hyperandro-
genism, and polycystic ovaries on ultrasound examina-
tion (the presence of 212 follicles measuring 2-9 mm
in diameter and/or ovarian volume >10 cm®).

A comprehensive set of hormonal tests was done
in all study participants (androgens, gonadotropins,
estradiol, prolactin, TSH, free T,, serum cortisol at 8 h
and 22 h) for diagnostic purposes and in order to
exclude pregnancy and/or other endocrine pathology:
Cushing’s syndrome, inherited adrenal hyperplasia,
prolactinoma, hypo-/hyperthyroidism, hypopituitarism,
hypogonadism, androgen secreting tumors, etc.
Venous blood samples for the determination of the
hormonal parameters were collected in the early
morning hours after a 12-hour fast in the early follicu-
lar phase (days 1-5 of spontaneous bleeding). ADMA
plasma concentrations were determined using ELISA
assay (DLD Diagnostica GMBH, Germany) with the
following major characteristics of analytic reliability:
intra-assay imprecision - CV<8,2%, inter-assay impreci-
sion - CV<11,2%; accuracy - d%=<8,0%; and recovery
- 92,7%. Insulin was tested using a commercial kit for
quantitative determination of immunoreactive insulin
on the basis of microparticular immunoenzyme analy-
sis (MEIA) on an AxSYM system (ABBOTT, USA) with
the following characteristics: sensitivity < 0,8 mlU/ml;
inter-assay variation, CV% < 2,9; intra-assay variation
CV%-<5,3. Total cholesterol was determined by ChOD,
PAP, triglycerides by GPO, PAP, and HDL-cholesterol
by MgSO4-dextran SO4 praecipitation, Schneiders
Analysers; Netherlands test; Delta Kone Autoanalyser.
Serum glucose levels were determined by a standard
GOD-POD method. The hormonal tests were per-
formed on an Ax-SYMTM System (Abbott Diagnostics,
Abbott Park, USA) using commercial kits.

In all study participants BMI (= weight (kg)/height
(m)?) and the homeostasis model of insulin resistance
index (HOMA-R) (= fasting blood glucose (mmol/l) x
IRI (WU/ml)/22,5) were calculated. A cut-off of 2 for
HOMAIR was used for determining the presence of IR.

The statistical analysis was performed by SPSS ver-
sion 21,0 for Windows. The distribution of the data
was tested using the Kolmogorov-Smirnov test for nor-
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mality. Correlation analyses were made using Pearson
correlation coefficients. The results are presented as
mean = standard deviation (SD). Statistical significance
was taken at the level of P<0,05.

Table 1.

Clinical and metabolic characteristics of the studied groups.

Groups of women
Characteristic MS PCOS | Controls
n=24 n=38 n=24
Age (years) 28,63 24,18 27,63
+6,62 | 501 | +544
Waist circumference (cm) [105,29a | 88,33b | 83,27b
6,26 | 16,35 | £15,80
BMI (kg/m?) 35,94a | 28,13b | 27,81b
+4,70 +5,76 +8,33
ADMA (umol/l) 0,82a 0,91a 0,65b
+0,37 +0,32 +0,35
Fasting blood glucose 5,13a 5,14a 4,74b
(mmol/l) +0,69 | 0,73 | 0,55
Fasting IRl (plU/ml) 12,99a | 11,75a | 5,79b
+5,08 16,18 +1,85
HOMA-IR-index 3,02a 2,78a 1,24b
+1,39 | #1,75 | 0,46
Total cholesterol (mmol/l) | 4,76 4,44 4,62
+0,96 +0,80 +0,77
HDL-cholesterol (mmol/l) | 1,18 1,23 1,23
+0,33 +0,39 0,27
Triglycerides (mmol/I) 1,47a 1,10b 0,91b
+0,70 | 0,57 | *0,60
Systolic BP (mm Hg) 118,26 | 116,18 | 114,58
+13,95 | 11,94 | £10,93
Diastolic BP (mm Hg) 73,91 73,55 | 74,58
+11,58 | +10,78 | 16,42

The results are presented as mean * standard deviation
(SD)

The designation with equal letters means absence of sta-
tistically significant differences, P>0,05

The designation with unequal letters signify the presence
of such differences, P<0,05.

Results:

Table 1 presents the clinical and metabolic charac-
teristics in the 3 groups of the study participants
(namely 24 women with MS, 38 women with PCOS
and 24 clinically healthy women). There were no sta-
tistically significant differences between the groups in
terms of age, total cholesterol, HDL-cholesterol, sys-
tolic and diastolic blood pressure (P>0,05). The waist
circumference, BMI and serum triglyceride levels were
significantly higher in the group with MS as compared
to the group with PCOS and the control group

Table 2.

Correlation coefficients (r) between plasma levels of ADMA and
some clinical and metabolic parameters in women with MS

Parameters ADMA P
(r)

Age (years) 0,046 |>0,05
Waist circumference (cm) | 0,106 |> 0,05
BMI (kg/m?) 0,007 | > 0,05
Fasting blood glucose (mmol/l) 0,068 | > 0,05
Fasting IRI (ulU/ml) -0,053 [>0,05
HOMAIR index -0,028 |> 0,05
Total cholesterol (mmol/l) 0,170 |>0,05
HDL-cholesterol (mmol/l) 0,264 | > 0,05
Triglycerides (mmol/l) -0,022 |>0,05
Systolic BP (mm Hg) -0,350 |>0,05
Diastolic BP (mm Hg) -0,464*| <0,05

Table 3.

Correlation coefficients (r) between plasma levels of ADMA and
certain clinical and metabolic parameters in women with PCOS

Parameters ADMA P
(r)

Age (years) -0,215| >0,05
BMI (kg/m?) 0,037| >0,05
Waist circumference (cm) | -0,074 | > 0,05
Fasting blood glucose (mmol/l) | -0,184 | > 0,05
Fasting IRl (ulU/ml) -0,045 | >0,05
HOMAIR index -0,025 | > 0,05
Total cholesterol (mmol/l) 0,080 | >0,05
HDL-cholesterol (mmol/l) 0,036 | >0,05
Triglycerides (mmol/l) 0,051 | >0,05
Systolic BP (mm Hg) 0,100 | > 0,05
Diastolic BP (mm Hg) -0,072 | >0,05

(P<0,05). We did not find a significant difference in the
waist circumference and the BMI between the women
with PCOS and the clinically healthy women. There
were significant differences between the women of
the two pathological groups and the clinically healthy
women in terms of fasting blood glucose, fasting IRI,
HOMA-index, which were consistently lower in the
controls.

The highest plasma levels of ADMA were found in
the PCOS women (0,91£0,32 umol/l), but the differ-
ences in comparison with the MS women were not sig-
nificant (0,8220,37 umol/l, P>0,05). The ADMA levels
in the subjects with MS and PCOS were significantly
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higher than those in the healthy women (0,65£0,35
umol/l, P<0,05) (Table 1). We did not find a statistical-
ly significant correlation between the ADMA levels
and the following parameters: age, BMI, waist circum-
ference, plasma glucose, IRl, HOMAIR, lipid parame-
ters and systolic blood pressure neither in the women
with MS nor in those with PCOS. In women with MS
unlike in those with PCOS the diastolic blood pressure
showed a significant negative correlation with ADMA
(Table 2, Table 3).

Discussion:

In the recent years there has been a growing inter-
est in determinig the levels of ADMA, that serves as a
physiological regulator of the biosynthesis of NO - a
critical factor in the pathogenesis and progression of
atherosclerosis. Elevated ADMA levels are associated
with the pathophysiology of hypercholesterolemia,
hypertension, DM, heart failure, kidney failure and
liver failure (11-13). A relationship between ADMA
and cardiovascular morbidity and mortality was con-
firmed in several recent epidemiological and prospec-
tive clinical studies (14). ADMA is perceived as a mark-
er of endothelial dysfunction, a candidate for a new
cardiovascular risk factor or an independent risk factor
for cardiovascular morbidity and mortality. Increased
levels of some inflammatory markers and the presence
of endothelial dysfunction as an early sign of a cardio-
vascular disorder are registered in patients with MS
and PCOS (15).

Therefore in our study we aimed at comparing the
ADMA levels in women of reproductive age, carriers
of MS and PCOS, with those of age-matched clinically
healthy women and at searching a relationship
between ADMA and some metabolic parameters.

Our data showed significantly higher plasma levels
of ADMA in both the women with PCOS and MS as
compared to those in the healthy women. The women
with PCOS tended to have higher levels than the
women with MS, but the differences did not reach sig-
nificance.

Our data support the results of a study of Heutling
D et al. (15) who investigated ADMA levels together
with other cardiovascular, metabolic, and hormonal
parameters in women with PCOS as well as the effects
of metformin treatment on these parameters. Eighty
seven women with PCOS and 39 clinically healthy
women were included in the cited study, and the
effect of metformin after 6 months of treatment in 21
women with PCOS was assessed. The authors found
that the serum levels of ADMA were significantly high-
er in the women with PCOS as compared to those in
the control women. HOMAIR index, fasting insulin,
glycated haemoglobin, total cholesterol, LDL-choles-
terol, triglycerides and intima-media thickness (IMT)

were significantly higher in the women with PCOS.
Treatment with metformin resulted in a decrease of
ADMA levels. In the PCOS patients ADMA was found
to correlate positively with BMI, waist-to-hip ratio,
parameters of insulin sensitivity and IMT. No relation-
ship was found between the markers of inflammation
CRP and interleukin-6 (IL-6) and ADMA (15).

The results from studies designed to investigate the
relationship between plasma levels of ADMA and the
degree of IR are contradictory. Many authors have
described a positive correlation between the HOMA-
IR index and the ADMA levels in patients with IR syn-
drome (6, 16-18). Plasma levels of ADMA were found
to be higher in women with obesity and IR as com-
pared to those in obese women without IR. ADMA
levels decreased in response to a reduction of body
weight, associated with an improvement of insulin sen-
sitivity (16). A strong correlation between the presence
of endothelial dysfunction, serum androgen levels and
the degree of IR in women with PCOS was detected
(19). It has been proved that release and bioactivity of
NO is reduced in patients with type 1 and type 2 dia-
betes mellitus as well as in those with MS (20). Despite
the heterogeneity in the pathogenesis of these dis-
eases, all of them are characterized by increased plas-
ma glucose levels - the cause of the disturbances in the
metabolism of L-arginine and NO. The bioactivity of
NO may be suppressed by the oxidative stress as a
consequence of the increased production of superox-
ide anions resulting from glucose auto-oxidation. The
hyperglycemia-induced activation of proteinkinase C,
followed by the activation of phospholipase A2, leads
to an increased production of arachidonic acid metabo-
lites which possess potential oxidative effects. It is
believed that the elevated plasma ADMA levels are
associated with disorders that represent components of
M like hypertriglyceridemia, hyperglycemia, hyperho-
mocysteinemia and essential hypertension. Stuhlinger
et al. established a positive correlation between ADMA
levels and the degree of IR in a group of 64 MS patients
without DM (21). There is evidence that treatment with
an insulin sensitizer from the group of thiazolidine-
diones - rosiglitazone, improves insulin sensitivity and
reduces the plasma ADMA concentrations (22).

We found no statistically significant correlation
between plasma levels of ADMA and age, BMI, waist
circumference, plasma glucose, IR, HOMAIR, total
cholesterol, HDL-cholesterol, triglycerides, and systolic
blood pressure in the both pathological groups. The
lack of association between ADMA and the degree of
IR is also reported by other authors (21, 23, 24).
Surprisingly, there was a negative significant correla-
tion between ADMA and diastolic blood pressure in
women with MS, unlike those with PCOS. However,
the presence of a significant correlation does not
always indicate causality, and vice versa.
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Elevated plasma levels of ADMA might be only a
secondary phenomen (epiphenomenon) accompany-
ing some abnormalities in the pre-diabetic states.
These abnormalities can include higher glucose levels,
a wellrecognized cause of elevated ADMA via
depressed dimethylarginine dimethylaminohydrolase
(DDAH) activity due to a higher intracellular oxidative
stress (25). DDAH plays a central role in the degrada-
tion of ADMA, which means that any disease, leading
to reduced DDAH activity would increase ADMA con-
centrations. In addition, the hyperglycemia-induced
depression of DDAH activity might counteract the
hyperinsulinemia-stimulated uptake of ADMA into the
cells via an augmented expression of cationic amino
acid transporters (CAT) (26). A complex interplay
between these opposite effects of glucose and insulin
on plasma ADMA might be responsible for the previ-
ously mentioned discordant reports on the relationship
between IR and ADMA. It has been proved that
insulin-resistant subjects are prone to hyperinsulinemia
and hyperglycemia. Eid et al. (27) also reported a fall in
ADMA during acute euglycemic hyperinsulinemia in
humans. It is noteworthy that these two apparently
contrary effects of insulin and glucose in terms of
extracellular ADMA are likely to converge into
increased intracellular ADMA levels (11).

Martin Carlsson et al. (28) did not find a correlation
between serum levels of ADMA and insulin sensitivity,
which is in accordance with our data. They suggested
that ADMA performs a more complex role in the
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development of DM than in that of atherosclerotic dis-
ease. Treatment with thiazolidinedione (rosiglitazone)
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of increased insulin sensitivity, which in turn was not
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tions during the day as well as the effect of food intake
on them were the main findings in the study. The post-
prandial ADMA levels were 10% higher than those
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Conclusion

Our study demonstrated higher levels of ADMA in
the women with syndromes of IR - MS and PCOS in
comparison with those in the age-matched clinically
healthy women. Whether it is an indicator of an
increased risk of endothelial dysfunction in women with
IR or only an epiphenomenon accompanying pre-dia-
betic state, is a matter of great interest and the answer
to that question requires more detailed future research.
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