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Ob3op/Review

MemaboaumeH cungpom u kavecmBo Ha )kuBom - ¢pakmu u 3a2agku

PoGeBa, Paaruua H., MuaueBa, boiika A., EAenko6a, Amanacka I1.,

3axapue6a, Cabuna 3.

YCBAAE ,Akag. M8. MenueB”, KAuHuueH ueHmMbp NO eHgOKPUHOAO2UA U 2epOHMOAO2US,
Meguuutcku Makyamem, MeguuuHcku YHuBepcumem, Cocpun

Metabolic Syndrome and Quality of Life - Facts and Mysteries

Robeva, Ralitsa N., Milcheva Boika A., Elenkova, Atanaska P., Zacharieva, Sabina Z.
USHATE ,Acad. Iv. Penchev”, Clinical Centre for Endocrinology and Gerontology,

Medical Faculty, Medical University, Sofia

Pe3iome

Memaboaumnuam cuHgpom (MC) e cbcmosHue,
cBbp3aHo CbC cepuo3HU CbpgeuHo-CbgoBu YcAok-
HeHuna, HO B nocregHume 2oguHu Bce noBeue ce ak-
ueHmupa u Bvpxy HeeoBama poaa Nno omHoweHue
Ha NCUXO-eMOUUOHAaAHUME Xapakmepucmuku u cB8bp-
3aHOMo cbce 3gpaBemo kauecmBo Ha xxuBom (Health
related quality of life - HRQoL) npu nauueHmume.
[MoHacmoawem ca pa3zpabomeHu peguua obwu Bb-
npocHuyu 3a oueHka Ha HRQol, kamo ca HaAuuge u
cneyuguyHU UHCMpymeHmu, uznoa3BaHu npu 6OAHU
cbe 3amabemabare u 3axapeH guabem mun 2. Cne-
yugpuyHu BvnpocHuuu 3a oueHka Ha HRQoL npu na-
uueHmume ¢ MC, obaue, Bce owe He ce uznoazBam
6 KAUHUYHamMa npakmuka, Koemo Gu M02A0 ga ce om-
pa3u Ha NOAYYEHUME 3aKAOHeHUS.

Moumu Bcuuku npoBegeHu npoyuBaHua nokasz-
Bam BroweHo kauecmBo Ha »kuBom npu Auuama c
MC 8 cpaBHeHue cbe 3gpaBume Auua, Kamo pa3AuKu-
me ca Hal-cbwecmBeHu npu >keHume B8 penpogykmuB-
Ha Bv3pacm. CvwecmByBam, obaue, peguua npo-
muBopeyus u HepeweHu Bbnpocu - Hanpumep, gaau
MC cam no cebe cu moxe ga Browu kavecmBomo
Ha >kuBom uAu no-rowume nokazameau 3a HRQOL
ce onpegeaam om gpyau hakmopu Kamo cmeneH
Ha 3amabcmaBaHe, Haaudue Ha genpecus, Couuo-ge-
moepagpcku ocobeHocmu u conbmemBawu 3a6oAs-
Barua. [MoHacmoawem He e gocmambyHO nNpoyde-
Ha poAama Ha pa3AudHUMeE MogyAupawu akmopu,
BKAIOUUMEAHO UMUHOAO2UYHU U HeBpPO-eHgOKPUHHU,
Koumo 6uxa mo2au ga noBauaam kauecmBomo Ha >u-
Bom npu nauueHmume ¢ MC. OckbgeH e u bpoam
Ha gbAa2ocpouHume npoyuBanug, oueHaBawu cBop-

Abstract

The association between metabolic syn-
drome (MS) and serious cardiovascular compli-
cations is widely known, but in recent years, its
additional role in terms of both a psycho-emo-
tional and health-related quality of life of patients
(HRQol) has been increasingly discussed. A va-
riety of HRQoL questionnaires have been devel-
oped including specific tools for obese patients
and patients with type 2 diabetes mellitus. How-
ever, specific HRQoL questionnaires, which could
influence the conclusions reached, for MS patients
in clinical practice have not been developed.

Almost all studies have shown lower quality
of life scores in individuals with MS compared to
healthy subjects, with differences being most sig-
nificant among women of reproductive age. How-
ever, it has not been established if the MS per
se could affect the quality of life since the lower
HRQol might be determined by other factors such
as obesity, depression, socio-demographic features
and concomitant illnesses. At present, the role of
various modulating factors, including immunolog-
ical and neuroendocrine disturbances that could
affect the MS QoL is not sufficiently studied. The
number of long-term studies assessing health-relat-
ed quality of life after lifestyle changes, medication
therapy or bariatric surgery is also sparse.

Further longitudinal studies are needed to
clarify the relationships between MS and HRQoL
taking into consideration the role of all potentially
modulating factors and therapeutic regimens.
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Po6eBa, Paanuya H. u compygHuyu

3aHOoMo cbe 3gpaBemo kauecmBo Ha >kuBom caeg
mpatHa npomaHa 6 cmuaa Ha >kuBom, megukameH-
mo3Ha mepanua uau GapuampuyHa xupypaus.
Heobxogumu ca HoBu AoH2UMYyguHaAHU NPOY-
yBaHua, koumo ga uzacHam Bpwb3kama mexkxgy MC u
HRQol, omyumadku poaama Ha Bcuuku nomeHuuan-
HO MOgyAUpawu hakmopu u mepaneBmuuHu cxemu.

KatoyoBu gymu:

Key words:

kauecmBo Ha »xxuBom, HRQol, memaboAumeH cuH-
gpom, 3amabcmaBare.

quality of Life, HRQol, metabolic syndrome, obesity.

Memaboaumuuam cuHgpom (MC) npegcmaBaa-
Ba komnaekc om B3aumHo cBbp3zaHu puckoBu hak-
mopu, Koumo MHoz2okpamHo yBeauuaBam Bepoam-
Hocmma 3a pazBumue Ha 3axapeH guabem mun 2 u
cbpgeuHo-cbgoBu 3aboanaBaHua. OcHoBHume pucko-
Bu cpakmopu BrkaouBam abgomuHaaHo 3amabcemaba-
He, BbeAexugpamHu HapyweHus, gucaunugemus, ap-
mepuaAHa xunepmoHua, noBuweHa CKAOHHOCM KbM
mpomboobpazyBaHe u XpOHUYHO NpPOUHAAMAMOp-
HO cbecmosHue (1, 2). Hapeg cbc cepuo3Hume yucmo
MEgUUUHCKU YCAOXHEeHUA Ha cuHgpoma, B nocaegHu-
me 2oguHu Bce noBeue ce akueHmupa u Bbpxy Hez0-
Bama poaa N0 omHoweHUe Ha NCUXO-eMOUUOHAAHU-
me xapakmepucmuku u kauecmBomo Ha >xuBom npu
nauueHmume (Quality of Life - Qol). OcHoBHama npu-
yuHa 3a moBa e Heobxogumocmma om pa3zaaexgaHe
Ha 3gpaBemo kamo KomMnAekC om Pu3uvecko, NCuxu-
Yecko U couuarHo 6aazogeHcmBue, a He camo Kamo
omcbcmBue Ha 6oaecm, cbeaacHo obwonpuemomo
onpegeaerue Ha C30 (http://www.who.int).

KayecmBo Ha »kuBom - gedpuHuyug u
Mmemoguku 3a onpegengHe

KoHuenuuama 3a kauecmBo Ha >kuBoma ce pasz-
BuBa om cpegama Ha muHaaua Bek ycnopegHo c yBe-
AuvaBaHemo Ha npogbakKumeAaHocmma Ha >kuBoma
u cmpemexka 3a nocmuzaHe Ha Bce noBeue 2oguHu 6
gobpo 3gpaBe 3a HaceaeHuemo. Tobl Kamo Kavecm-
Bomo Ha »xuBom e npegu Bcuuko cybekmuBHO noHa-
mue, 8 Aumepamypama cbwecmByBam 3HauumMeAHuU
cnopoBe 3a moBa, kakBa mpabBa ga 6vbge HezoBama
obexkmuBra gepuruuun. Cveaacto uzBogume Ha pa-
6omHa 2pyna Ha C30: ,KavecmBomo Ha >kuBom ce
onpegeaa kamo Bv3npuamue om cmpaHa Ha uHguBu-
gume omHocHO maxHama nozuyua 6 xuBoma 8 kon-
mekcma Ha KyAmypHama u yeHHocmHama cucmema, 8
koumo me >xxuBeam, u 6v6 63aumoBpb3ka c mexHume
ueAu, oyakBaHua, cmaHgapmu u onaceHus. ToBa e wu-
pokoobxBamHa KoHuenyusa, Koamo 3aBucu KOMNAEKC-

HO om ¢u3zudeckomo 3gpaBe Ha uHguBugume, max-
HOMO NCUXOAO2UYECKO CBbCMOAHUE, AUYHUME UM
BapBaHusa, coyuarHume B3zaumoomHoweHua u B3au-
MOOMHOWeEeHUAMa CbC CNeyUuUYHU 0CObEHOCMU Ha
cpegama um, (3). EgHa MHO20 no-onpocmeHa gedgu-
Huuua npegaaza HauuoHaaHusm pako8 uHcmumym
Ha CALL|, cnopeg koamo nog kauecmBo Ha »kuBom ce
pazbupa ,L{arocmHomo ygoBoacmBue om >xuBoma”
(https://www.cancer.gov). CBbp3aHomo cbe 3gpabe-
mo kadecmBo Ha >xuBom (Health related quality of
life - HRQol) e no-macHa koHuenuusa, koamo obxBawa
3gpaBHume acnekmu, Bausewu Bbpxy kavecmBomo
Ha »kuBom. Ha unguBugyaaro HuBo HRQol BkaiouBa
Bb3npuamuama 3a puzuvecko u ncuxuvecko 3gpabe,
Kakmo u cBbp3zaHume ¢ max gpyau pakmopu - BrAato-
yumeaHo 3gpaBHu puckoBe u ycroBusg, pyHKUUOHAA-
HO CbCMOAHUE, COUUAAHA NOGKPENa U COUUAAHO-UKO-
Homu4ecku cmamyc (4).

INpu oueHka Ha HRQoL ce npenopbuBa uznoas-
Banemo Ha obwu u cneuyuduyHu 32 oMgeAHUME 3a-
6oaaBaHua uHCMpyYmeHmMu, Kamo cpeg Hal-WupoKo
uznoa3zBanume obwu BbnpocHuuu ca 36-ltem Short
Form Survey (SF-36) u Euro QoL (EQ-5D) (5). Bvnpoc-
Hukbm SF-36 uzmepBa ocem ckaau: huzuyecko PyHK-
uuoHupaHe, gusudecku poaeBu geliHocmu, 6oaka 6
maaromo, obwo 3gpaBocroBHO cbecmoaHue, >Ku3He-
HOCM, COUUAAHO (PYHKUUOHUPAHE, EMOUUOHAAHA POAA
U MmeHmaaHo 3gpabBe. Ype3 aHaAu3 Ha KOMNOHEHMUMe
Moxe ga ce onpegeasm gBa ocHoBHU nokazameaa:
obw, ¢puzuyecku KomnoHeHm, kamo obobuwgeHue Ha
pe3yamamume Npu oueHka Ha nbpBume Yyemupu u3-
OpoeHU (Pu3zuYecKU CKaAu, KAKmo U 0OW NCUxuYecKu
komnoHeHm, BkalouBaw, cymapHa ougHka Ha ocma-
HaAume Yemupu NcuxuyHu ckaau (6). EQ-5D e gpye
cmaHgapmus3upaH uUHcmpymeHm 3a oueHka Ha HRQolL
pazpabomern om FuroQol Group. EQ-5D BkaiouBa
onucameAHa cucmema, cbcmaBeHa om nem Hanpa6-
AeHUA - MoOuAHOCM, cnocobHOCM 3a noAazaHe Ha
camocmosmMeAHU 2puxu 3a cebe cu, cnocobHocm 3a
ocbwecmBaBare Ha obuyalHu akmuBHocmu,
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yceware 3a 6oaka/guckompopm, kakmo u uyBecmBo

3a mpeBoxkHocm u/uau genpecusa. B uHcmpymerma
e BkatoueHa u BepmukaaHa Bu3yasHa aHaroz208a cka-
Aa (EQ VAS), kamo Bb3morxxHocm 3a koaudecmBeHa
oueHka Ha 3gpaBHomo cbcmonaHue cnopeg AudHama
npeueHka Ha nauueHma (https://euroqol.org/eq-5d-
instrumens).

Mo omHoweHUe Ha cneyuuyHUME UHCMPY-
MEHMU - NOHACMOAWEM ca pazpabomeHu HAKOAKO
BbnpocHuuyu 3a oueHka kavecmBomo Ha >xuBom,
cBvp3aHo cbe 3gpaBemo npu nauueHMU CbC 3aMABC-
maBaHe. [MopBuam om max - BvnpocHuk 3a BauaHue
Ha meaaomo Bovpxy kavecmBomo Ha >xuBom (The
Impact of Weight on Quality of Life questionnaire -
IWQol) e cb3gageH cneyuaAHO 3a hauueHmu ¢ yme-
peHo u mexko 3amabcmaBare. Tol MoXke ga oueHu
HAKOAKO acnekma, Koumo obe3Hume nauueHmu npe-
ueHaBam kamo ocobeHo 3Havumu 3a HRQoL: 3gpa-
Be, couuaAHu/uHmMepnepcoHaAHU B3aumoomHowe-
Hua, paboma, MOBUAHOCM, CaMOOUEHKa, CEeKCYaAeH
»kuBom, exxegHeBHU akmuBHOCMU U KOMEpopmM C Xpa-
Hama. OpuzuHarHuam IWQOL BkatouBa 74 Bbnpoca,
nopagu Koemo e cb3gageHa u cbkpameHa Bepcus 3a
no-ygobHo npuaokeHue B KAUHUYHAMA npakmuka C
31 Bvnpoca - IWQol-Lite (7). BnocaegcmBue ca pas-
pabomeHu U gpyeu UHCMPYMEHMU Kamo Hanpumep
BvnpocHuk Ha Moorehead-Ardelt I, npegHa3zHaueH
HaU-Beue 3a oueHka Ha npomeHume B kauecmBomo
Ha >kuBom npu o6e3HU nayueHmu caeg Gapuampud-
Ha xupypaua (8). HRQoL e nogpo6Ho npoyuBaHo npu
nayueHmume CbC 3axapeH guabem mun 2, Kamo no-
Hacmoawem ca pazpabomeru Hal-maako 14 cneuu-
puyHU UHCMpymeHma 3a oueHka kadyecmBomo Ha
>kuBom B8 mazu 2pyna (9). bbacapckama Bepcua Ha
Ogum Ha 3aBucumomo om guabema kauecmBo Ha Xu-
Bom (Audit of Diabetes Dependent Qol, ADDQol-19)
e uznoa3BaHa 3a ouerka Ha HRQoL u cpeg 6bazap-
CKU hauyueHmMu cbc 3axapeH guabem mun 2 (10). o
OMHOWEHUe Ha gpyeume KOmMnoHeHMu Ha memabo-
AUMHUA CUHgPOM Kamo apmepuasHa XunepmoHus,
gucaunugemun u npeguabem HaAu4UEMO Ha UHCMPUY-
meHmu, oueHaBawu HRQoL e ozpaHuuveHo, nopagu
Koemo ce uznoazBam npegumto obwu BbunpocHuuu.
3a momeHma AuncBam BaaugupaHu u WUPOKO paz-
npocmpaHeHu cneuuguyYHU UHCMPYMEHMU 3a OueH-
Ka kauecmBomo Ha >xuBom, cBbp3aHo cbe 3gpaBemo
npu nayueHmMume ¢ memaboAUMeEH CUHGPOM.

3amabcmaBaHe u HRQolL

OuakBanama Bpb3zka mexkgy 3amabecmaBaHemo
u BroweHo HRQolL ce nomBwbpxkgaBa om peguua
npoyuBaHua 6 pazauuHu emHudecku 2pynu. MNoBeue-
Mo gaHHu, noAydeHu 8 nonyaayuu om EBpona u Ce-
BepHa AmMepuka, gemoHCMpupam acHa ompuyameaHa
acouuayua mMexkgy cmeneHma Ha 3amabcmaBate u

BAroweHomo kauecmBo HaxuBom (11, 12). Mema-aHa-
Au3 Bbpxy gaHHume Ha Hag 43 000 Bb3pacmHu UHgU-
Bugu nokaszBa, ue yyacmHuuume cbc 3amabemabaHe
Il cmeneH umam 3HauumeAHO no-Aowo KadecmBo
Ha >kuBom no omHoweHue Kakmo Ha u3udeckume,
maka u Ha MeEHmMaAHUMe KomnoHeHmu Ha BbnpocHu-
uume, gokamo npu no-cAabo u3zpazeHomo 3amAbC-
maBaHe BrowaBarHemo Ha HRQolL e 3a cmemka camo
Ha ¢puzuveckume acnekmu (13). CaegBa ga ce nog-
yepmae obaue, ye B Hakou Apabcku u A3zuamcku
cmpaHu me3u acouuauuu He ca moakoBa u3paszeHu,
Koemo akueHmupa Bbpxy cybekmuBrama cmpaHa
Ha ycewaHemo 3a 3gpaBe u ygoBremBopeHocm om
»kuBoma (14, 15). ScHo e, ue cbwecmByBam kyamyp-
HU, emHudecku u noAoBu pazauvuua Nno omMHoweHue
ouakBaHuama Kbm puzuKama Ha KeHume u mbXkeme,
kKoemo cbomBemHo obycraba pazauuHa moaepaHm-
HOCM KbMm pu3udeckume HecbBbpwercmBa, Batouu-
MeAHO U KbM 3amabecmaBaHemo. PazauuHama cmue-
ma cnpamo obezumema 6 omgeaHume obwecmBa 6u
Mozaa ga noBause camooueHkama Ha ydacmuuuyume
8 omgeaHume npoyuBanua (16).

Mubxkeme kamo uaro nokazBam 3HaYUMEAHO
no-Bucoku cmodHocmu npu oueHka kadecmBomo Ha
»kuBom B cpaBHeHue ¢ )keHume, kamo ce omaudyaBam
¢ no-Bucoku nokazameau 3a puzuHeCckomo PYHKUUO-
HUpaHe U CamOoOUEHKa, Kakmo u ¢ no-caaba uyBcm-
BumeaHocm kbm cBbp3aHua cbe 3amabecmaBaHemo
coyuaaeH gucmpec. Appo-AmepukaHyume nokazBam
no-go6pa HRQoL ougenka 6 cpaBHeHue ¢ unguBugu-
me om 6arama paca HezaBucumo om noaa. Couuan-
Hama cmuama, cBbp3zaHa cbc 3amabcmaBaHemo e
ocHoBHuam ¢pakmop, koimo BaowaBa kauecmBomo
Ha »kuBom npu >xeHume om 6arama paca, gokamo 3a
AdppoamepukaHkume Had-BaxxHa 6 mo3u acnekm e
cekcyaaHama gucgpyHkuua (17).

Bbnpeku mHozomo u3caegBanus, gokazBawu
Bpb3kama mexxkgy 3amabcmaBademo u HRQol, maa-
KO om max cu nocmaBam 3a uea ga npoyvam nog-
AeXawume OUOAO2UYHU U COUUAAHU MEeXaHu3mu,
Kakmo u poasma Ha noaa u Bv3pacmma. Beposmto
3amabcmaBademo BaowaBa npako kauecmBomo Ha
»kuBom npu xxeHume, gokamo npu mbxkeme Bpb3ka-
ma e Henpsaka u 3aBucu Had-Beue om pazBumuemo Ha
conbmemBawa 3amabecmaBaHemo namoaozua (18,
19). ToAamo KaHagcko AoH2umyguHaAHO npoyuBaHe
nokazBa, ye ¢ Bv3zpacmma kauecmBomo Ha >kuBom
cnaga, Kamo npomeHume Cbwo ca noaoBo-cneuu-
¢puuHu. Mpu mou>keme HamaraBanemo Ha cybekmuB-
HOMoO ycewaHe 3a wacmue He 3a6ucu om moBa gaau
uHguBugume ca C HOPMAAHO UAU HAGHOPMEHO ME2AO.
O6pamHo, npu xeHume yBeauyaBaHemo Ha meaec-
HOMO Me2A0 (0COOEHO NpuU UHgEKC Ha MeAecHa maca
>35 ke/m?) moxke ga goBege go npozpecuBeH cnag 6
kayuecmBomo Ha >xuBom (20). NoroBama guxomomua
8 cybekmuBHama oueHka 3a ygoBaemBopeHocm
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om >kuBoma BepoamHo ce kopeHu B8 cbwecmBeHu-
me NcuxoAo2uYecku u HeBpo-eHgOKPUHHU pazAuyua
mexgy gBama noaa, kakmo u 8 ocobeHocmume Ha
maxHama couuaAHa poAs.

MemaboaumeH cuHgpom u HRQolL

Kamo ce uma npegBug, ye 3amabcmaBanemo e
BaxkeH, a cnopeg HAKOU gepuHUUUU - gOpU 3agbA-
>kumeaeH komnoHeHm Ha MC (21), moxe ga ce npeg-
NOAOXU, Ye Haauduemo Ha MC aHaro2u4HO MoXKe ga
ce cBobpxke ¢ HapyweHo kadecmBo Ha >kuBom npu
nauueHmume. B Aumepamypama cbuwecmByBam
ybegumeAHu gaHHU, Ye nayueHmume ¢ MC Haucmu-
Ha cmpagam om BaoweHo kayecmBo Ha >xuBom 6
cpaBHeHue cbe 3gpaBama nonyaauus (22, 23). Cno-
peg noBeuemo, HO He Bcuuku npoyuBaHua MC Bro-
waba B no-conama cmeneH kavecmBomo Ha »kuBom y
>KeHUMe OMKOAKOMO Yy mbxkeme (24-26). ToBa moxke
ga e egHa OM NpuYuUHUME, Nopagu KOUuMmo >KeHume
mbpcam 3gpabHa nomow, 3a memaboAaumHume cu
HapyweHua no-yecmo u B no-paHeH eman 6 cpaBHe-
Hue ¢ mbxeme (27). Toaamo npoyuBaHe, npoBege-
Ho 6 TexepaH, noka3Ba, ue c yBeauuaBare 6poa Ha
KomnoHeHmume, BkatoueHu B gecpuHuyuama 3a MC
kKayecmBomo Ha »kuBom y >keHume npozpecuBHo ce
Baowaba (25). AaHHUmMe B cbwama nonyaauua covam,
ye >kxeHume ¢ MC 8 penpogykmuBHa Bb3pacm umam
3HAaUYUMEAHO NO-AOWU pe3yamamu Npu OUeHKa Ha ¢u-
3udecKkomo (PYHKUUOHUpaHe, puzudeckama poAa u
obwomo 3gpaBocroBHo cbecmoarue 6 cpaBHeHue ¢
>keHUmMe 6e3 cuHgpoma. 3a pa3auka om masax, obaue,
nocmmeHonay3aaHume >xeHu ¢ MC noka3zBam paszau-
yua camo NO OMHOWeHuUe Ha ycewaHemo 3a 6oaka
npu cpaBHeHue c ocmaHaaume ydacmuuuku. Bonpeku
ye nokazameaume 3a kadecmBo Ha >xuBom kamo yaao
€a NO-HUCKU Npu nocmmeHonay3asHume >eHu 6 cpab-
HeHue ¢ yyacmHuukume 6 penpogykmuBHa Bb3pacm,
ce okazBa, ue MC ce ompazaBa mHO20 no-Arowo Bbpxy
HRQOL Ha no-maagume >KeHu, OMKOAKOMO cAeq me-
Honay3a (28). AHaro2uuHO, uzcaegBaHe Ha Bb3pacmHu
xopa 6 TockaHa couu, ye MC He ce ompa3aBa HebAa-
2onpusmHo Bbpxy kauecmBomo Ha >kuBom Ha yua-
cmHuukume B8 mpemama Bb3pacm, a npu mbXkeme
Hag 80 2oguHuU Haauyuemo Ha MC gaxke ce acouuupa
CbC 3HaYUMO NO-gobpo kavecmBo Ha >kuBom (29). Cae-
goBameAHo He camo noabm, HO u Bb3pacmma moxe
ga mMogyAaupam AudHama oueHka 3a ygoBaemBope-
Hocm om >kuBoma npu nauueHmu ¢ MC.

[NoHacmoawem He e acHO, gaau Bpb3kama mex-
gy MC u BroweHomo kauecmBo Ha >kuBom ce ono-
cpegcmBa camo om 3amabemaBaHemo UAU ca HaAuuge
u gpyau gpakmopu. INpu cpaBHeHue mexgy memabo-
AumHo 3gpaBu o6e3HuU nauueHmu u nauueHmu ¢ MC
Donini u cbmp. He Hamupam pa3Auka 6 nokazameau-
me 3a kauecmBo Ha >xuBom mexkgy gBeme 2pynu.

M3caegBaHume memaboaumuo  3gpaBu  nauue-
mu, obaye, ca HabupaHu 6 kAauHuuHU ycroBus, m.e.
cpeg xopa, Koumo akmuBHO ca mbpceau AeveHue Ha
3amabcmaBaHemo u ca umaau cpaBHuma cmeneH Ha
ob6e3gBuxBare u cybkauHu4yHO Bb3naseHue ¢ mesu
npu navueHmume ¢ MC (30). CaegoBameaHo, noAy-
yeHume u3Bogu He moxke ga ce npuemam 3a Baaug-
HU B obwama nonyaauyua nayueHmu CbC 3amMAbCMA-
Bare. HezaBucumo om me3u oepaHuveHus, peguua
gpyeu npoyuBaHusa aHaro2uuHO Hamupam, ye MC cam
no cebe cu He BaowaBa kauecmBomo Ha >kuBom, a
no-rowume nokazameau 3a HRQolL Beposmuo ce
onpegeaam om gpyau (pakmopu Kamo 3amAbcma-
Bare, genpecusn, couuo-gemoepadpcku ocobeHocmu
u cenbmemBawu 3aboaaBanua (26, 31, 32). INoayue-
HU ca, obaue, u npomuBonoao>kHu peyamamu. EgHo
om Hal-mawabHume npoyuBaHua Bbpxy Hag 13 000
nayueHmu noka3Ba, ye no-20AaM NpoueHm 06e3Hu
nauueHmu ¢ MC nokazBam BaoweHo kavecmBo Ha
»kuBom 6 cpaBHeHue cbc cbwo mMoakoBa obe3zHu
nauueHmu 6e3 MC (33). Pazauduama mexxkgy npo-
yuBaHuama moxke ga ce gbakam Ha pazAuvHume
BratouBawu u uzkaouBawu kKpumepuu, uznoa3BaHu
8 uzcaegBaHuama, pazaudHume gedpuHuuyuu 3a MC,
Kakmo U pazAudHUME KOHMpOoAUpawu akmopu,
BrkAatouBaHu UAU He Npu u3epakgaHe Ha cmamucmu-
yeckume mogeau, kamo Hanpumep Bb3pacm, noa, co-
UUAAHO NOAOYXKEHUE, cemeliHO NOAOXKeHUe, PUHAHCOB
cmamyc, NCuxuvecku HapyweHua u komopbugHocm
(Dueypa 1). CaegBa ga ce ombeaexxu cbwo, He npu
cpaBrerue Ha nauueHmu ¢ MC u KOHMpoOAHa 2py-
na paszaukume 6 kasecmBomo Ha >kuBom ca mHO20
no-omuyemauBo Bugumu npu uznoa3zBaHe Ha cneuu-
¢puuHu 3a obezumem BbnpocHuUUU, OMKOAKOMO Ha
obwu uHcmpymeHmu 3a oueHka Ha HRQol (34). Aun-
cama Ha cneuuduuHu 3a MC BbnpocHuuu e ocHoBeH
AuMumMupaw, pakmop 3a Becuvku npoBexkgaHu go mo-
meHma npoyuBaHua no memama.

AaHHume 6 Aaumepamypama noka3Bam, ue ka-
yecmBomo Ha >kuBom npu nayueHmume ¢ MC moxe
ga O6bge MOgyAupaHO Om NCuxo-couuaaHume pak-
mopu, ocobeHo B8 ycroBua Ha xpoHuueH cmpec (31,
35). MHo20 no-caabo npoyveHa, obaue, e porama Ha
UMYHOAO2UYHUME U HeBpo-eHgoKpuHHUME (hakmo-
pu. Cnopeg Slagter u comp. noBuweHume HuBa Ha
C-peakmuBeH npomeuH yacmuyHo onocpegcmBam
Bpb3kama mexgy MC u BroweHomo kauecmBo Ha
»uBom (33). XpoHuuHomo Bb3nareHue moxxe ga Bao-
wu kauecmBomo Ha >xuBom npu nauueHmMu ¢ pazauy-
HU guazHO3U, KaMmo om egHa cmpaHa moBa ce gbAXu
Ha no-2oAamama yecmoma Ha cbnbmcemBawu 3a6o-
AaBaHug, a om gpyea - Ha NCUXO-eMOUUOHaAHUME No-
CAEgUUU OM NPOgbAXKUMEAHOMO cmpagaHue (36). B
gonbAHeHue, XpoHu4YHomMo Bb3naseHue ce cBobp3Ba c
MHOXKecmBo HeBpoeHgOKPUHHU NPOMEHU, Cpeg KOou-
Mo uHcyAuHoBa pe3ucmeHmMHOCM U HapyweHus
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68 kopmu3zoroBama cekpeuusa (37). NMoHacmoawem
poAAMa Ha XUNOMAAaMO-XUNOPU3HO-agpeHarHama
cekpeuusa Bbpxy kauecmBomo Ha >kuBom npu nauu-
eHmu c obezumem u MC He e npoyyueHa hogpobHo.
Cnopeg Hakou aBmopu BucokoHopmarHuam cBo6o-
geH ypuHeH Kopmu3oA moxke ga ce cBobpyke ¢ no-go-
6po kauecmBo Ha >kuBom (38). NMNoBuweHama cu3zu-
yecka akmuBHocm npu Bb3pacmHu xopa Cbwo Maka
npegu3BukBa 3Hauumo nogobperHue B kauecmBomo
Ha »kuBom Hapeg c Aeko noBuweHue Ha KOpmMu30-
AoBume HuBa (39). Heobxogumu ca gonbAHUMEAHU
npoyuBaHua, Koumo ga uzacHam Bpb3kama mexgy
HagbbbpeuHama cekpeuus u kavecmBomo Ha »xuBom
npu nayueHmMu ¢ memaboAumeH CUHgPOM.

PoAg Ha mepanugama 3a npomaHa B kayecm-
Bomo Ha »kuBom npu nayueHmume c MC.

HenpaBuaHomo xpaHeHe u 06e3gBuxxBaremo ca
cpeg ocHoBHUMe npuvuHu 3a pazBumue Ha MC, no-
pagu koemo nbpBama u ocHoBHa cmbnka 3a He2oB0-
MO AevyeHue e NnocmuzaHemo Ha mpalHa npomaHa 6
HauuHa Ha >kuBom Ha nauueHmume (1). YcmanoBaBa-
Hemo Ha 3gpaBocaoBHu HaBuuu 3a xpaHeHe u cnopm
npu uHguBugume ¢ MC moxe He camo ga nogobpu
memaboAumHumMe nokazameau, Ho u ga noBause

6AazonpuamHo maxHomo ygoBaemBoperHue om >u-
Boma. Mokazameaume 3a HRQol ca no-gobpu npu
nayueHmume ¢ MC, koumo u3zBbpwBam pegoBHu
cpuzuuvecku HamoBapBaHus, OMKOAKOMO npu me3u
6e3 cucmemHa gBuzameaHa akmuBHocm, kamo pe-
goBHume pazxogku ce ompazaBam GArazonpuamMHO
Halt-Beue Ha EQ-5D komnoHeHmume mobuAHOCM U
cnocoBHOCM 3a NoAazaHe Ha CaMOCMOAMEAHU 2PUXKU
3a cebe cu (40). AHaAO2UYHO, AOH2UMYgUHAAHUME
npoyuBaHua couam, ye uHmen3zuBHama npomaHa 6
cmuaa Ha »kuBom gopu camo 3a mpu meceua moxe
ga goBege go 3Hauuma pegykyua Ha meAaecHOmMo me-
2n0, nogobpaBaHe Ha genpecuBHama cumnmomamu-
Ka u kauecmBomo Ha >xuBom npu navuueHmume ¢ MC
(41, 42). Bonpeku ye npomaHama 6 cmuaa Ha >kuBom
e Hat-npocmuam, Ge3onaceH u eBmuH memog 3a Ae-
yeHue Kakmo Ha 3amabcmaBaHemo, maka u Ha MC,
MHO20 nNauyueHmu Hukoza He ycnaBam ga uzbazam
om He3gpaBocroBHume cu HaBuuu. B makb8 cayuad
MOXE ga Ce NPUAOXKU MeguKameHmo3Ha mepanus.
[MpoyuBaHuama gemoHCMpupam 3HaYUM NOAOXKUME-
AEH ehekm Ha HAKOU megukameHmu 3a omcaabBare
kamo liraglutide u naltrexon/bupropion Bbpxy ka-
yecmBomo Ha >kuBom Ha nayueHmume ¢ ob6e3umem
(43, 44). ObpamHO, NPUAOXKEHUEMO Ha MEMEOPMUH
8 go3a 1500 m2/gHeBHo npu 3amAbCmMeAu nayueHmu
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Ha cpegHa Bb3pacm c npeguabem He Bogu go 3Ha-
4yumo nogobperue Ha kavecmBomo Ha >kuBom caeg
mpuz2oguwHo npocaegaBare. M3katoueHue npaBam
camo 6oAHUME, NOCMU2HAAU pegykuua Ha mMez2A0 C
Hag 7% Ha poHa Ha mepanua ¢ MEMMPOPMUH, KOUMO
nokazBam 3Hauumo no-gobpa oueHka No OMHOWeHUe
Ha puzuveckama cu pyHkuyua, 06WoOMo ycewaHe 3a
3gpaBe u 6oakoBama cumnmomamuka 68 cpaBHeHue
C NauueHmume, KOUMO ca HanbAHeAu B xoga Ha npo-
caegaBaHemo (45).

B nocaegHume 2oguru Bce noBeue ce yBeauuaBa
OpoAa Ha xopama c ekcmpemHo 3amabcmaBade u Bu-
COK CbpgeuHo-cbgoB puck, npu koumo npomaHama 6
cmuaa Ha >kuBom u megukameHmo3Hama mepanua ca
HegocmambvbyHo epekmuBHu. Ta3u 2pyna nayueHmu
ca ocHoBeH obekm Ha GapuampuuHama xupypaus,
koamo Bce noBeue HaBauza B KAUHUYHAMa npakmu-
ka. Peguua npoyuBarua umam 3a uea ga ycmanoBam
gbAeompalHume egekmu om mo3u mun Xupypauu-
HU uHmepBeHyuu, BkAlbYUMEAHO maxHOMO BAuaHue
Bbpxy npomeHume B kauecmBomo Ha >kuBom Ha
6oAHUME. AaHHUMe couam, uve Pu3zuveckume KOM-
noHeHmu Ha SF-36 ce nogob6paBam owe Ha mpemus
mecey, caeg npoBeskgaHe Ha Roux-en-Y 2acmpaneH
Haltnac, kamo gocmuzam cpegHume HuBa 3a 3gpabu
xopa. NpomaHama 6 ygoBaemBopeHocmma om ¢u-
3uveckomo 3gpaBe e cBbp3aHa kakmo ¢ HamaraBaHe-
MO Ha MeAecCHOMO Me2A0, Mmaka U ¢ nogobpeHue Ha
cbnbmemBawume 3aboaaBaHugs, gokamo meHmaAHu-
am komnoHeHm Ha SF-36 He noka3Ba npomeHu (46).
Pe3zyamamume ce 3ana3zBam npu 20Aama yacm om na-
yueHmume, kKamo cnopeg PpeHcko npoyuBaHe 62%
om uHguBugume, nogao>keHu Ha GapuampuuHa Xu-
pypausg, nokazBam nogobpeHo kavecmBo Ha >xuBom
cAeg 6 2oguwHo npocaegaBatre. CoweBpemenHo npu
3HayumeAeH npoueHm om GoAHume ce ycmaroBa-
Ba pemucua no omuHoweHue Ha cbnbmcmBawume
memaboaumHu 3aboanaBaHus, Kakmo U HamareHa
yecmoma Ha cbHHama anHea (47). Heobxogumu ca
gonbAHUMEAHU u3cAegBaHun, KOumo ga npocaegam
6 owe No-gbA2OCPOYEH NAAH edhekmume Ha meguka-
MeHmo3Hama mepanua u bapuampuyHama xupypaua
Bbpxy kauecmBomo Ha >xuBom npu nayueHmume ¢
obe3umem u memaboAumHU HapyweHus.

3akAloyeHue

HRQolL e He camo cybekmuBeH mapkep 3a ygo-
BaemBopeHocm om 3gpaBHomo cbcmosaHue, HO U
obekmuBeH npegukmop 3a KpamKOCpPOUHa U gbA20-
CpoYHa CMbpMHOCM, nopagu koemo HezoBama ougeH-
Ka npu nayueHmu ¢ MC 6u nognomozHaAa ycuauama
3a npegomBpamaBaHe Ha nomeHUUAAHUME YCAOXK-
HeHua (48). MNMoHacmoawem, obave, cbuwecmByBam
peguua HeacHOMU NO omMHoweHue Ha Bpb3zkama
mexxgy MC u HRQoL. He e uzBecmHo gaau npome-
Hume 6 kauecmBomo Ha >kuBom ca pesyamam om
pazBumuemo Ha MC, caegcmBue Ha HAKOU omgeAeH
He208 KomnoHeHM uAu camo cbnbmcmBaw, hakmop
(49). He e npoyueHa poasma Ha UMYHOAO2UYHUME U
HeBpo-eHgOKpUHHU hakmopu, Koumo buxa mo2Au ga
noBauaam kauvecmBomo Ha >xuBom npu nayueHmume
¢ MC. OckbgeH e 6poam Ha gbA20CPOYHUME NPO-
yuBaHusa, oueHaBawu kauecmBomo Ha >kuBom caeg
mpaltHa npomaHa B8 cmuaa Ha >xuBom, megukame-
mo3Ha mepanua uau GapuampuyHa xupypeaus. He e
uzBecmHo cbwo, gaau uznoa3zBaHume obwu Bbnpoc-
Huuu 3a kauecmBo Ha >kuBom moxke ga ugeHmuuyu-
pam agekBamto pa3auuusma uau e Heo6xogumo pas-
pabomBane Ha cneuuduuHu 3a MC uHcmpymeHmu.
Heobxogumu ca HoBu AoHaumyguHaaHu npoyuBaxus,
Koumo ga uzacHam Bpb3zkama mexxgy MC u HRQol,
omyuumatku poaama Ha Bcuuku nomeHuuaAHO MOgy-
Aupawu hakmopu u mepaneBmuuHu cxemu. PaHHama
KOMNAEKCHA OUEHKa Ha hu3uyeckume u NCuxo-couu-
aaHUme acnekmu Ha MC moxke ga gonpuHece 3a u3-
pabomBaHemo Ha HOBu cmpamezuu 3a npeBeHyun Ha
moBa couuarHO 3HAYUMO CbLCMOAHUE, KAMO HamaAu
u HezoBama ukoHomuuecka mexxecm Bbpxy obuwie-
cmBomo.

ABmopume u3zkazBam cB6oama uckpena 6razogap-
HOCm 3a npegocmaBeHOmo (PUHAHCUpPaHe Ha npo-
exkm c 6x. N27683/21.11.2017 no koHkypc ,IpaHm
- 2018“, gozoBop N2 A 112/03. 05. 2018 Ha Megu-
uuHcku YHuBepcumem, Codpus.
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CybkauHuyeH xunepkopmusoausbm npu nayueHmu ¢ xunogusapHu

UHyugeHmaaomu

HankoB8a, AHeAus b., EAeHkoB8a, Amanacka I1., 3axapueBa, CabuHna 3.
KAUHUYEH ueHMBbP NO eHgOKPUHOAO2UA U 2epoHmoao2un, MeguuuHcku yHuBepcumem, Codpusn

Subclinical Hypercortisolism in Patients with Pituitary Incidentalomas

Nankova, Anelia B., Elenkova, Atanaska P., Zacharieva, Sabina Z.
Clinical Center of Endocrinology and Gerontology, Medical University, Sofia

Pesiome

CybkauHUYHUAM  xunepkopmu3oau3zbm (CX) e
NaMoOAO2UYHO CbCMOAHUE, KOEmMO Ce Xapakmepu-
3upa ¢ BUOXUMUYHU U XOPMOHAAHU gaHHU 3a Xunep-
KOPMU30AU3bM NPU AUNCA HA KAUHUYHU CUMNMOMU,
XapakmepHU 3a KAacuyeckua cuHgpom Ha Kywuhe.
Aeau ce ocHoBHO Ha 2 chopmu- AKTX-3aBucuma (xu-
nocpuzapHa) u AKTX-HezaBucuma (HagbbbpeuHa). AK-
TX-3aBucumama cpopma uau cybrauHuuHama 6oaecm
Ha Kywune (CBK) ce xapakmepu3upa ¢ Aeka aBmo-
HomHa cekpeuua Ha AKTX u o6ukHoBeHo ce omkpuBa
6 cayuaume Ha guazHocmu4Ho ymouHaBaHe 3a xop-
MoOHaAHa cBpbxcekpeyua Ha XunogusapHu UHUUgEH-
manomu (XM). Ha npakmuka cucmemeH CcKpuHuH2 3a
cybkauHUYeH AKTX-3aBucum xunepkopmu3oAu3bm He
ce npenopbuBa B8 cvBpemeHHume 2algaaliHu, nopagu
npomuBopeuuBume gaHHU OMHOCHO ENUJEMUOAO-
2UYHamMa U KAUHUYHA 3HavYumocm Ha moBa cbcmos-
Hue. CX ocHoBHO ce cBbp3Ba ¢ HagbvbOpeuHume
UHUUgEeHMAAOMU, NpU KOUMO Yecmomama gocmu-
2a 30%. Cnopeg ockbgHUME AUMeEpamMypHU gaHHU
yecmomama Ha CbK npu 6oaHu ¢ XU ce oueHaBa Ha
0KOoAO 5%, m.e. 3Ha4umenHo no-Bucoka om go ckopo
npegnoAazaemama. 3agbabouaBaHemo Ha no3HaHus-
ma 3a CX e BaxxHo, mbl Kamo nauueHmume nokas-
Bam 6oAecmMHOCM, CMbPMHOCM U XPOHUYHU YCAOXK-
HeHua cbnocmaBumu ¢ me3u npu 6oAHUMe ¢ u3zabex
cuHgpom Ha KywuHe. Had-uecmume cbnbcmBawu
3aboaaBaHua (apmepuasHa xunepmoHus, UHCYyauHoBa
pe3ucmeHmHocm, 3axapeH guabem mun 2, 3amMAbC-

Abstract

Subclinical hypercortisolism (SH) is a patho-
logical condition with a mild chronic increase in
cortisol secretion without specific signs and symp-
toms of overt Cushing,s syndrome. It is divided
into two forms: ACTH-dependent (pituitary) and
ACTH-independent (adrenal). The ACTH-depen-
dent SH or subclinical Cushing,s disease (SCD) is
characterized by a mild autonomous secretion of
ACTH and is diagnosed when estimating the hor-
monal secretion of a pituitary incidentaloma (PI).
In fact, systematic screening is not presently rec-
ommended due to the current limited available
data on the epidemiological and clinical relevance
of this condition in patients with Pls. SH is more
predominantly associated with adrenal inciden-
talomas where its prevalence reaches 30% of all
cases. According to the sparse literature data, the
incidence of SCD in patients with pituitary inci-
dentalomas is estimated to be around 5%, i.e.
considerably higher than previously assumed.
Expanding our knowledge of SH is important
because patients show morbidity, mortality, and
chronic complications comparable to those with
overt Cushing,s syndrome. The most common
concomitant disorders (arterial hypertension, in-
sulin resistance, diabetes mellitus type 2, obesity,
osteoporosis) show either a complete reversal or
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AHeaus HaHkoBa b. u cbmpygHuyu

maBaHe, ocmeonopo3a) B coaama yacm om caydaume
noka3Bam nbAHO UAU YacmuuHo obpamHo pa3zBumue
caeg HaBpeme nocmaBeHa guazHo3a u nNogxogawo
mepaneBmuuHo noBegeHue.

[Mpu 2oaama yacm om nauueHmume cbc CbK
Cce npuAaea MegukameHmo3HO AedeHue. TpaHccge-
HOUgaAHama ageHoOMeKmomua, om gpyea cmpaHa, e
memog Ha u3zbop npu navueHmu ¢ obycroBeHu om
xunepkopmu3oau3ma 3aboaaBaHus. Bce owe auncBa
eguHHo cmaHoBuwe no omHoweHue Ha mepane6-
MUYHUA NOgX0g, Yecmomama U NPOgbAXKUMEAHOC
mma Ha npocaegaBaHe Ha me3u GOAHU.

KatoyoBu gymu:

a significant improvement after early establish-
ment of the diagnosis and appropriate treatment.

The majority of patients with SCD seem to be
eligible for a conservative approach. Transsphe-
noidal adenomectomy, on the other hand, may
be beneficial for patients with hypercortisolism-as-
sociated comorbidities. However, there is still no
consensus on the therapeutic approaches as well
as the frequency and duration of follow-up of
these patients.

Key words:

CUHgpom Ha KywuH2; cyOKAUHUYEH Xunepkopmu3o-
AU3BbM; XUNOU3apHU UHUUGEHMAAOMU

Cushing,s syndrome; subclinical hypercortisolism;
pituitary incidentalomas

BbBegeHue

CuHgpombm Ha KywuH2 € KAUHUYHO CbCmoAHUe,
KOEmMO Ce gbAXU Ha NPpOgbAKUMEAHA cynpadpu3uo-
AO2UYHA cekpeyuua Ha KOPMU30A U Ce Xxapakmepu3upa
CbC 3aeyba HA HOpPMaAAHUA MEXaHU3bM Ha ompuua-
meaHa obpamta Bpb3ka Ha xXunomaaamo-xunocpu3zap-
Ho-HagbbbpeuHama OC U Ha HOPMaAHUA geHOHOWEH
pumbm Ha kopmu3oaoBama cekpeuua (1). Cnopeg
HuBama Ha agpeHokopmukomponHua XopmoH (AKTX)
ce pa3zgeAa Ha 2 ocHOBHU popmu - AKTX-3aBucum
(80-85% om cayvaume) u AKTX-He3aBucum (15-20%).
OmgeaHa kamezopua ce aBaBam m. Hap. cbcmoaHuA
Ha cybOkAUuHUYeH xunepkopmu3oau3zbm (CX), npu Kou-
MO ca HaAuue DUOXUMUYHU U XOPMOHAAHU gaHHU 3a
XUNEPKOPMU30AU3BM NPU AUNCA HA KAUHUYHU CUMN-
MOMU, XapakmepHU 3a KAacu4yeckus cuHgpom Ha Ky-
wuHz (2). Om cBoa cmpara CX cbwo moxe ga 6bge
pa3geAaeH Ha 2 popmu: AKTX-3aBucuma (xunocpu3zap-
Ha) u AKTX-He3zaBucuma (HagbbbpeuHa). AKTX-3a6u-
cumama opma uAau cybkauHuuHama 6oaecm Ha Ky-
wuHe (CBK) ce xapakmepu3upa ¢ ymepeHo u3zpazeHa
aBmoHomHa cekpeuua Ha AKTX, m.e. cBpbxcekpeuus,
HenoBauaBawa ce Ha xunomaaamo-xunodu3zapHama
peayrauvun. ObukHoBeHo ce omkpuBa B8 xoga Ha gu-
azHOCMUYHO ymouHaBaHe Ha Xxunou3apHu UHUUgEH-
manomu (XW) (3,4). NamoezeHe3ama Ha ma3u cybKAu-
HUYHA (popma He e HaNbAHO U3ACHEH], HO e u3BecmHo,
ye e Haauue aBmoHomHa cekpeuusa Ha AKTX, koamo e
no-cAabo u3pazeHa B cpaBHeHue c uzaBeHume opmu.
Bbnpeku moBa mazu aBmoHomHa cekpeuua e gocma-
MbuHa, 32 ga goBege go xapakmepHume 3a Xxunepkop-
MUu30AU3Ma MeMaboAUMHU OMKAOHEHUAU npugpyxa-
Bawu 3aboaaBaHug, koumo npembpnaBam go 2o0Aama

cmeneH obpamHo pazBumue caeg ycnewHo Npuao-
»KeHa mepanus.

B nocaregHume 2oguHu CX ce cBbp3Ba ocHoBHO
Cc HagbvbbpeyHume uHuugeHmasomu Ha 6a3zama Ha
HampynaHua onumM NO OMHOWeHUe Ha guazHOCMUKa-
ma, mepanuama u KAUHUYHama 3Havyumocm Ha moBa
cbecmosaHue. OckbgHu ocmaBam gaHHume 3a CBK,
(hOKYC Ha KOAMO e HacmoAawuam 0630p.

MHuyugeHmanomu Ha xunousama

TepMmuHbM UHUUGEHMAAOM Ha Xunoduzama ce
omHaca 3a xunocpuzapHa hopmauus, Koamo e om-
Kpuma caydalHo npu Bu3yaauzupawo uzcregBaHe
Ha 2raBa, koemo He e uMaAo 3a uea ga u3caegBa xu-
nomaaamo-xunogu3apHama obaacm. [NpuyuHama 3a
Bu3yaauzupawomo uzcaregBaHe ca buau onaakBaHus,
pa3zAaudHU om obuuyalHume 3a ageHOMU Ha Xunodu-
3ama. Cnopeg 2oaemuHama cu XU ce pa3zgeaam Ha:
MUKpOageHOMU - NO-MaAku om 1 cMm U makpoageHomu
- c 20AemuHa Hag 1 cm. C pymunHomo HaBau3aHe Ha
BucokouyBecmBumearnu Bu3yaauzupawu memogu 6
KAUHUYHaMa npakmuka npe3 nocaegHume 3 gecemu-
Aemua 3HadyumeaHo ce yBeauuaBa omkpuBaemocm-
ma Ha XU, kakmo u Bb3moxkHocmma 3a okpuBaHe
Ha MaAKume Nno pa3mepu MukpoageHomu. Buzyaau-
3upawuam memog ¢ Had-8ucoka uyBcmBumeaHocm
NO OMHOWEHUE Ha XUnogu3apHUMe Ae3uu e mazHu-
mope3oHaHcHama momozpadgua (MPT). Npenopbuu-
meaHo e Bcaka popmayua Ha xunogpuzama, omkpuma
nbpBoHauarHo upe3 gpye Bug uzcaegBate, ga Gbge
ymouHeHa upe3 MPT ¢ koHmpacmHo ycuaBaHe u ga
BratouBa puHU cpe3u npe3 cera mypuuka 3a No-mou-
HO gepuHUpaHe Ha CMpyYKmMypama u pa3noAo>KeHue-
mo Ha ageHoma (5). HezaBucumo om pakma, ve no-
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20AAMama yacm om me3u caydalHo ycmaHoBeHu
dhopmauuu ca xopmoHaaHo HeakmuBHu, Bcuuku nauu-
eHmu ¢ ycmanoBernu XM mpabBa ga 6bgam uzcaeg-
BaHu 3a:

1. EBenmyaaHa xopmoHaaHa cBpbxnpogykuun
Om ageHoma;

2. XunohyHKuua Ha xunogusama;

3. 3pumeAHu HapyweHua (KoMniombpHa nepume-
mpus). Cnopeg cbBpemeHHUmMe npenopbku Ha eBpo-
nelickama eHgoOKpUHOAO2UYHA acouuauua 3a guazHo-
cmuyHo noBegeHue npu XM om 2011 2oguHa Bcuuku
nauueHmu ¢ XM mpabBa ga 6bgam 3agbAKUMEAHO
u3caegBaru B Hacoka xunepnpoAakmuHemua U akpo-
mezaaug, gokamo u3caegBaHua 3a Xunepkopmu3oAu-
3bM Ce Npegnupemam camo NpU KAUHUYHA cycnekuus,
Koemo Ha npakmuka npaBu HeBb3moxHO omkpubBa-
Hemo Ha cybkauHuyHume cpopmu (5). HezaBucumo
om moBa go gHec ocmaBa omBopeH Bbnpoc Heob-
XOgUM AU € CKPUHUH2 3a CYBKAUHUYEH Xunepkopmu-
30AU3BM OCHOBHO NOpagu Auncama Ha gocmMambyHO
AUMepamypHU gaHHu, gokazBawu noA3ume om mo3u
CKpUHUH2 npu nauueHmu c XW.

B nocaegHume 2oguHu CX ocHoBHo ce cBbp3Ba
C HagbbOpeyHUMe UHUUgEeHMaAOMU, NPU KOUMO Yec-
momama gocmuza go 30% om caydaume (2). Vimen-
HO Npu me3u navueHmu e ujcaegBara u nomBbpgeHa
Bucokama yecmoma Ha acouuupaHume C XUnepkop-
MU30AU3bM MEMABOAUMHU HapyweHua u npugpyxa-
Bawu 3aboaaBaHua - apmepuaaHa xunepmoHusa (AX),
uHcyauHoBa pesucmenmuocm (MP), 3axapeH guabem
mun 2 (3A mun 2), 3amabcmaBare, ocmeonopo3sa,
KOUMO go 20AAMa cmeneH mbpnam obpamHo pas-
Bumue caeg HaBpeme nocmaBeHa guazHo3a u nogxo-
gawo mepaneBmuuHo noBegeHue (6-8). Ao2uuHo 6u
6uro nogobHa ga e kapmuHama npu XK/, npu koumo
e Haauue CBbK.

Cnopeg ockbgHua b6pol nybAukauuu yecmoma-
ma Ha CBbK npu 60AHU ¢ XU ce oueHaBa Ha okoAo 5%
(3,4). Mo-eoramama yacm om gaHHume ugBa om na-
MoaHamoMu4HU Npomokoau, noka3Bawu Bapuabun-
Ha yecmoma Ha nozumuBHume 3a cekpeuua Ha AKTX
cdhopmavuu npu nayueHmu ¢ HeeamuBHa aHamHe3a 3a
xunocpuszapHa Ae3ua (8,9). Buurman u Saeger npoBex-
gam UMUYHOXUCMOXUMUYHO u3cAegBaHe Ha 334 xu-
nou3zapHU ageHOMU OM aymoNnCUOHEH Mamepuaa u
ycmanoBaBam 14,1% ageHomu nozumuBHu 3a AKTX.
Tazu yecmoma ce gobaukaBa go uumupaHume 8 xu-
pypauuHu cepuu - okoAo 15% (10).

BuoxumMuyHa guazHocmuka Ha CBK.

Hama ymBobpgeH arzopumbm 3a nocmabaHe Ha
guazHo3a CbK. MHo20 e maabk bpoam Ha npoyuBaHu-
ama, nocBemenu Ha mo3u npobaem BeposmHo nopa-
gu U3KAIDOYUMEAHAMA CAOXKHOCM Ha U3NbAHEHUEMO
Ha guaeHocmuuHume mecmoBe, Kakmo u nopagu
AUNCamMa Ha Kamez2opuyHuU hpenopbku 3a npoBexga
Hemo um. EgHu om maakomo npegaokeHu Kpumepuu
3a nocmaBare Ha cbomBemHama guaeHo3a ca nybAu-
kyBaHu 2006 2. om 2pyna yueHu Kbm ANOHCKOMO Mu-
HucmepcmBo Ha 3gpaBeonazBaHemo, 6Grazocbecmon-
Huemo u mpyga (Japanese Ministry of Health, Welfare
and Labour- JMHWL). Cewume npembpnaBam peBu-
3ua npe3 2010 2. (Taba. 1) (3).

Kamo kamezopuyHu cayvau ce gedpuHupam u3-
nbaHaBawume kpumepuu 1., 2. u 3. (Bcuuku nogmo-
UKu), KAMO NoYmu CcueypHuU - me3u, uznbaHaBawu
Bcuuku ocmaHaau kpumepuu, Ho 6e3 npoBegeHa ka-
memepu3auua Ha sinus petrosus inferior, a kamo Be-
poamHu - Bcuyku, Ha koumo He ca npoBegeHu gudpe-
peHuuaAHo guazHocmuyHu mecmoBe 3a uszkatouBane
Ha ekmonuueH AKTX cuHgpom. B npoyuBaHemo ca
BkatoueHu 105 nauueHmu ¢ XM, BuzyaauzupaHu upes
MPT. Om max 43 ca guaezHocmuuupaHu ¢ XM ¢ gpye
mun cekpeuua (gBama ¢ kaacuuecka bK, 17 - ¢ akpo-
mezaaun, 15 - npoaakmuHomu), a 9 - ¢ gpyau mymo-
pu (KpaHuoapuHaeomu, Kucmu Ha Pamke u gp.). Om
ocmaBawume 62 nayueHmu mpuma omezoBapam Ha
guazHocmuyHume kpumepuu 3a CBK, m.e. yecmoma-
ma 6b3Au3a Ha 4,8% (3). B gpyeo npoyuBane, Bxatou-
Bawo 68 nauueHmMu C xunogu3zapHU UHUUGEHMAAO-
mu, Toini et al. (4) npuemam caegHume Kpumepuu 3a
nocmaBaHe Ha guaeHo3a CBK: HenbAHO nomuckaHe
npu ekcnpeceH 6aokax ¢ Tme AekcamemasoH (cepy-
MmeH kopmu3oa 8 9 yaca >1,8 mkz/ga) Kamo 3agbAXKU-
meAeH Kpumepul NAKOC NOHE eguH om cAegHume 2
kpumepuu: 1. CBobogeH ypurHeH kopmuzoa (CYK) >
193 HmoA/244. (pecbepeHmHu cmoldHocmu 28-193
HMOA/244.) B noHe gBe uzmepBaHusn; 2. Bucok cepy-
meH (Hag 207 HmoA/A 3a OYgHO CbCMoOAHUE) UAU
CAtoHUYeH Kopmu3oa 6 noayHow, (Hag 2,8 HMOA/A).
MNceBgo-KywuHe cbcmoaHuama ca u3kaloueHu Ha bGa-
3ama Ha MaAbk OAOKaXK ¢ AekcamemazoH C U3NOA3-
BaH cut-off 3a cepymeH u ypuHeH KOpMU30A CbOM-
BemHo 50 HMOA/A U 27 HMOA/A. AudbepeHuyuarHama
guazHo3a c ekmonuyveH AKTX cuHgpom ce ba3upa Ha
noaokumeaHu CRH mecm, mecm ¢ MuHupuH u 20-
Aam BAaokaxk ¢ AekcamemasoH (8 me 8 noayHow), npu
npomuBopeuuBu cmolHoCcmMuU Ha KOUMO e NpuAazaHa
Kamemepus3auua Ha sinus petrosus inferior. Yecmoma-
ma Ha CX npu moBa npoyuBare e okoro 5% (4,4%
XUCMOAO2UYHa Haxogka u 7,3% Ha 6azama Ha Xopmo-
HaAHUMe u3caegBaHug), m.e. 3HAYUMEAHO NO-20AAMA
cnpsamo mazu npu obwama nonyaauua (cbomBemHo
0-2%) (11, 12).
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Tabauya 1. Kpumepuu 3a nocmabane Ha guazro3a CBK npu nauuenmu ¢ XM cnopeg JMHWL

1. Cycnekuusn 3a CbK:

1.1. Cycnekyua 3a UAU KaMe20PUYHO HaAu4vue Ha Xxunodu3apeH ageHom om MPT.

1.2. HopmaaHo-8ucoko HuBo Ha AKTX npu HOpmaAaeH cympewieH KOpmu3oA.

1.3. Aunca Ha munu4Hu cumnmomu u npuzHauu 3a CK (AyHoBugHo Auue, ueHMpunemaaHo npepaznpege-
AEHUE Ha MacmHama mbkaH, macmHa 2bpbuua, akmuBHu cmpuu, mbHKa Ko>Ka u AecHa noaBa Ha CUHUHU,
NPOKCUMaAHa muonamus).

[poBesxgaHe Ha ckpuHuH20Bu mecmoBe npu Haauque Ha 1.1, 1.2. u 1.3.

2. CkpuHuH2o6u mecmo@e:

2.1. HenbaHO nomuckaHe Ha naazmeHomo HUBo Ha Kopmu3oAa (>3 MK2/gA) NPU HUCKO-gO3upaH ekcnpe-
ceH baokax (0,5Me AekcamemaszoH)

2.2. OmzoBop Ha AKTX npu mecm ¢ MuHupuH (>50% noBuwaBaHe Ha naazmeHomo HuBo Ha AKTX)

2.3. Bucok catoHueH kopmu3zoa 8 noayHouw, (>1,5 om cpegHomo HuBo 3a cbomBemyua uznoa3BaH kum)

2.4. Bucok naazmeH kopmus3oa (> 5mke/ga) 6 noayHow,

3. AuchepeHuyuarHa guazHo3a mexgy bK u EAKTXC3.

3.1. lNMomuckaHe Ha naazmeHusa kopmu3oa (<50% om u3zxogHama cmoUHoCmM) Npu 20AaM DAOKaXK C gek-

camemasoH (8 m2 6 noayHowy).

3.2. OmeoBop Ha AKTX npu mecm ¢ CRH (>50% noBuwaBane Ha naazmeHomo HuBo Ha AKTX)

3.3. Haauvue Ha xunocpu3zapeH ageHom Ha MPT.

3.4. ToAoxXumeAeH pe3yamam om Kamemepu3auus Ha sinus petrosus inferior.

AezeHga: MPT - mazHumope3oHaHcHa momozpadcpun; AKTX - agpeHOKopmuKomponeH XOPMOH;
CK - cuHgpom Ha KywuHe; BK - boaecm Ha KywuHe; EAKTX - ekmonuueHn AKTX cuHgpom

MonekyagpHu ocHoBu Ha CBK

Ekcnpecusma Ha npo-onuomeaaHokopmuHa (MO
MK) om kopmukompodume 6 npegHua gaa Ha Xu-
noguzama ce pea2yaupa Om pPa3AUYHU MPAHCKPU-
nuuoHHHU pakmopu (TA). OcobeHo 3HaueHUe umam
Tpit u Nur77, yuemo cbBmecmHo geticmBue uHgyuupa
ekcnpecuama Ha NMOMK (13, 14). Pa3auuHu npoyuBa-
Hua gokazBam 3HauyeHuemo u Ha gBama TM noom-
geAHo 3a akmuBupaHe Ha Xunomaaamo-xunodpu3zap-
HO-HagbbOpeuHama oc. Ype3 uMyHOXUCMOXUMUYHO
u3caegBane (14-18). Fukuoka et al. (15) gokazBam, e
Nur77 npucbcmBa 8 agpama Ha Bcuuku xunodusap-
HU mymopu, acouuuparu ¢ bK, 8 3HauumeaHo no-maa-
ka cmeneH 6 me3u, acouuupaHu cbc CBK u auncBa
NpuU XOpMOHOHecekpemupawume mymopu. 1o om-
HoweHue Ha Tpit He ce goka3zBa 3Hauuma pazauka 6
ekcnpecuama, m.e. cmuea ce go u3zBoga, ve Nur77 e
no-3Hadumuam T, yuamo ekcnpecua noka3 Ba cma-
mucmuYecku 3Ha4uMa pa3Auka Npu paaudyHumecme-
neHu Ha uzaBa Ha xunepkopmu3oausbm (14). Ekcnpe-
cuama Ha Nur77 ce uigyuupa om CRH u yBeauuaBa

npomomopHama akmuBHocm 3a 2eHa Ha [TOMK upe3
cBbp3BaHe ¢ Nur-peayramopeH eaemeHm (16). Cun-
me3ama u cekpeuuama Ha CRH, obaue ca gokazaHo
nomucHamu om Bucokume kopmu3oaoBu HuBa npu
bK, koemo nogckazBa cbwecmByBanemo u Ha gpye,
CRH-He3aBucum nbm, Ha noBuweHa ekcnpecusa Ha
Nurr77, koumo BepoamHo uepae 3Hauuma poaa B
ekcnpecuama Ha NMOMK npu BK (17). OcBen moBa
Nur77 ce cBbp3Ba u c 2al0KOKOpMUKOUQ peayaupa-
wua enemeHmM Ha npomomopa Ha NMOMK u uHxubupa
HeeoBama ekcnpecus, m.e. HaAUUE € U 2AIOKOKOpMU-
KOug-MeguupaH mexaHu3bm Ha noBuweHa ekcnpecus
Ha MTOMK (18). Apyeu npoyuBaHua gemoHCmpupam,
ye mymauusa 6 2eHa 3a ybukBumuH-cneuuduyHama
nenmugasa 8 (ubiquitin-specific peptidase 8, USP8) ca
Yecmo cpewaHu Npu KOPMUKOMPONHUME ageHoMU.
Tesu mymauuu ycuaBam npomeoAumuyHOmMO pas-
uenBaHe u kamaaumuyHama akmuBHocm Ha USP8
(18,19). USP8 pazuenBaHe uHgyuupa noBuweHa
ak-muBHocm upe3 ge3zybukBumuHuzauua Ha peugen-
mopa 3a enugepmaseH pacmexxeH pakmop (epider-
EGF - meguupanuam nvm uepae BaxHa poaa 8 exc-
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npecuama Ha 2eHa 3a [TOMK, gopu ce npegnoaaza,
ye uHxubupaHemo Ha mo3u nbm 6u moz2r0 ga bbge
mapezem 3a AedeHue Ha bK (15). Om gpyea cmpaHa
akmuBupaHemo Ha npomomopa Ha 2eHa 3a [TOMK
om EGF uzuckBa yuacmvk om AHK, koimo BkatouBa
u KogoHume 3a Tpit/Pitx.

KAauHuyHa kapmuHa Ha CBK

Mpu nauueHmu cbc CX auncBam munuuyHume
CUMNMOMU U npu3Hauu, HacouBawu kbm cbomBem-
Hama guazHo3a (AyHoBugHo Auue, BuoaemoBu cmpuu
no gpaaHzoBeme Ha kopema, AecHa noaBa Ha NOgKOX-
HU Xemamomu, NPoKCUMaaHa muonamusa u gp.). Ipu-
yuHume 3a moBa ocmaBam HeuzacHeHu. CbwecmBy-
Bam peguua xunomesu:

1. Cekpeuun Ha Guoroz2uuHo HeakmuBeH AKTX
c Bucoko moaekyaHo meaao, m. Hap. ,Big ACTH”,
BratouBaw, u Hakou npekypcopu (POMC, npo-AKTX)
(20). Tazu 20AaMa MoAeEKYAa € no-auugouAHa, HO e
UMUHOAO2UYHO Hepa3Auduma om AKTX. ABeme moae-
KYAu obaue ce pazaudaBam npu UMYHOXUCMOXUMUY-
Homo u3caegBaHe.

2. HapyweHa cekpeuua Ha AKTX no pa3AuyHu
MexaHu3Mu (nakemupaHe Ha NPOMEUHU, UHMpaueAy-
AQpeH mpaHcnopm u ek3ouumosa) (21);

3. MapuuaneH gecpekm 6 akmuBHocmma Ha en-
3uma 11B-xugpokcucmepoug gexugpoeeHasa 1 (115
hydroxysteroiddehydrogenase 1- 113-HSD1), npeBpo-
waw, HeakmuBHua kopmu3oH 6 akmuBeH Kopmu30A.
To3u eH3um uma Bucoka ekcnpecua 8 koxkama, nopagu
KOemo Nnpu noHwkeHama My (PUHKUUA He ce HabAlo-
gaBam munuyHuUMe KYWUuH20UgHU PeHOMUNHU Npu-
3Hauu. Cowuam eH3um obave e Bucoko ekcnpecupaH
6 macmHama mbKaH u YepHua gpob, kKamo npu nauu-
eHmume ¢ BucuepareH mun Ha OmMAazaHe Ha MacmHa
mbkaH e ycmarnoBeHa noBuwena ekcnpecua Ha mesu
KatouoBu mecma. Tam umeHHO eH3umbm npegu3BukBa
gONbAHUMEAHO OMAA2aHe Ha MacMHa MbKaH U uzpae
BaxkHa poaa B pazBumuemo Ha 2AtOKOKOPMUKOUQJ-UH-
gyuupaHa uHcyauHoBa pezucmeHmMHOCM, KOAMO e
8 ocHoBama Ha namozeHe3ama Ha memaboAumHua
cuHgpom (MC) (22). Ohopma ce nopoveH Kpba U No-
BuweHnama akmuBHocm Ha 11B-HSD1 8 macmuama
mbkaH u yepHua gpob npu CBK gonpunaca 3a pas-
Bumuemo Ha memaboAumeH CuHgpOMm, KOUmO om
cBoa cmpana noBuwaBa akmuBHocmma Ha eH3uma.
Emo 3awo namozeHemuuHomo noBaunBaHe Ha moBa
CbCMOAHUE Ype3 NPUAOXKEHUE HA NOGXOgAWOo Aedve-
Hue 6u mo2r0 ga goBege go obpamHo pazBumue Ha
Bcuuku ernemedmu Ha MC, koumo ocmaBam eguH-
cmBeHuam munuyeH 6eaez 3a nauueHmMume cbe cyb-
KAUHUYHU (pOpPMU Ha Xunepkopmu3oAu3bm. Bcuuku
me3u CbCmoAaHUA ca U3KAlYUmMeaHo Yyecmu 6 obwa-
ma nonyaAauua u He ca cneyuuyHU 32 CUHgPOMA Ha

KywuHa. TaxHama egHoBpemerHa u3aBa obaue npu
gageH nayueHm 06U MO2Aa ga Hacoudu KAUHUUUCMA
kbm CX (4). Mopagu gaHHume 3a no-Bucoka yecmoma
Ha CX npu gBycmpaHHa makpoHOogyAapHa xunepnaa-
3u8, € yMecmHo HacodeHo mbpcerHe Ha CX npu me3u
60AHU (21,23).

Egun om Had-BaxkHume Bvnpocu npu CbK ce om-
Haca 3a xoga Ha 3aboaaBaHemo - npozpecupa Au om
cybkAuHUYHA KbMm KAacuvecka BK? Mo omHoweHue
Ha Hag6bOpeuHume uHUUgeHMaaomu npoyuBaHuama
noka3Bam, ye npu noBeyemo nayueHmu caeg gocma-
MBUYHO gbA2O NpocaegaBaHe, HUKO2a He ce HabAloga-
Ba npoepecua go uzabeH xunepkopmu3oAuzbm (24).
Hama nybaukyBaHu gaHHu 3a 6oaHume cbe CBK. B
AUMepamypama ce cpew,am eguHUYHU KAUHUYHU CAY-
yau, KOUMO ca KpalHO HeEgoCMamMbUHU, 3a ga mo2am
ga 6bgam HanpaBeru 2eHepaatu uzBogu.

NeyeHue

Bce owge auncBa eguHHo cmaroBuwe no omHo-
weHue Ha mepaneBmuuHua Nogxog, Yyecmomama u
NpogbAXKUMeAHOCMMa Ha npocaegaBaHe Ha 6oAHUMe
cbe CBK. Cnopeg ockbgHUMe AumepamypHU gaHHU,
mpaHcceHougaaHama ageHoOMeKmomua € Memog Ha
u3z60op npu nauueHmu cbc CBK, ocobeHo ako ca HaAu-
ue conbmemBawu xunepkopmu3zoau3ma 3aboraBaHua
- memaboAuUmMeH CUHgPOM, apmepuaAHa XunepmoHus,
ocmeonopo3sa (3, 4, 25). INpu 2oaama yacm om nauu-
eimume cbc CBK nopagu mpygHomo nocmaBaxe
Ha guazHO3ama U Hepa32bpHamama cumnmomamuka
peweHuemo 3a onepauun ce 83ema MpygHO UAU Ce
omaaza 66 Bpememo. o mazu npudyuHa ce npuaaza
MeguKkameHMO3HO AeyeHUe, NoHAKO2a gocma NPOgbA-
>KUMEAHO U C Hegoka3aH edpekm (26).

3akaloyeHue

be3zcnopHo, 3agbabovaBatemo Ha no3HaHuama
3a CX e uzkatouumeaHo BaxkHo, mbl kKamo nayueHmu-
me noka3zBam GorecmHOCM, CMbPMHOCM U XPOHUY-
HU ycAoXKHeHus, cbnocmaBumu ¢ me3u npu u3aben
cuHgpom Ha Kywuxe. Hat-uecmume cenbmemBawu
3aboanBaHua (apmepuasHa XunepmoHus, UHCYAuHoBa
pe3ucmeHmHocm, 3axapeH guabem mun 2, 3amAbc-
maBaHe, ocmeonopo3a) 8 2oaama vacm om caydaume
nokazBam nbAHO UAU Yacmu4HO obpamHo pa3zBumue
careg HaBpeme nocmaBeHa guazHo3a U NOYXOGAWO
mepaneBmuuHo noBegeHue. HapyweHuama 8 xuno-
maAamo-xunogu3apHo-HagbbbpeuHama oc cmosm 6
ocHoBama Ha namozeHe3ama Ha memaboAumHume
OMKAOHEHUA NpU Me3u nauueHmu U MAxXHOMOo gu-
pekmHo noBauaBaHe ce oka3zBa eguHcmBeHomo na-
MO2EeHEeMUYHO AedveHue, eAuMuHupawo ocHoBHama
Hokca u Bogewo go obpamHo pazBumue Ha YcAOX-
HeHuama B cayuaume Ha paHHa guazHo3a.
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Pe3slome

IntokazoHo-nogobHuam nenmug-1 (GLP-1) u 2aroko0303aBucumuam uncyauHomponer nenmug (GIP) ca un-
KpemuHoBu XxopmoHU € goka3zaH wupok cnekmbp Ha geticmBue Bbpxy HeBpo-eHgoOKpUHHAMA U CbPgeyuHO-Cb-
goBama cucmemu, BratouBawy: peeyrauun Ha anemuma u meaecHomo meaao, nogobpaBare Ha uHcyauHoBama
yyBcmBumeaHocm, BauaHue Bbpxy AunugHua NPoUA, MOgYAAUUA HA CbpgedyHama Yecmoma u apmepuasHomo
HaaseaHe. CbaaacHo cbBpemeHHume HayuHo-uzcaregoBamencku cxBawaHua memaboaumHuam cuHgpom (MC)
ce acouuupa ¢ noBuweH puck om pazBumue Ha amepockaepo3a ¢ nocaegBawa uzaba Ha cbpgeuHo-cbgoBu u
MO3bYHO-CbgoBu 3aboraBaHun. Epekmume Ha uHkpemuHume GLP-1 u GIP npu nauueHmu cbc 3axapeH guabem
mun 2 ca OMHOCUMEAHO ACHU, HO BbNpocbmM omHOCHO poaama um B pazBumuemo Ha uHcyauHoBama pesuc-
meHmMHocm u amepozeHHama gucaunugemun npu auua ¢ MC Bce owe ouakBa cBoa nbaHoueHeH omezoBop.

Llea Ha npoy4Banemo: Aa ce cpaBuam 6azaaHume cepymHu HuBa Ha uHkpemuHume GLP-1 u GIP npu >keHu
¢ HoBoguazHocmuuupat MC u kauHUYHO 3gpaBu >keHu, KaKmo u ga ce oueHu Bpb3kama um ¢ uzcaregBatume
CMaHgapmHu AUNUGHU NOK3amMeAU U HAKOU U34YUCAEHU amepOo2eHHU UHgeKCU.

Mamepuaru u memogu: B Hacmoawomo npoyuBaHemo ca BkatoueHu 16 >eHu ¢ HoBoguaeHoCcmuuupaH
MC u 16 conocmaBumu no Bb3pacm KauHUYHO 3gpaBu >keHu, ohopmauu KoHMpoaHa 2pyna. Mpu Bcuuku yyac-
mHuuyu ca npoBegeHu caegHume KAUHUKO-AaGopamopHu uzcaegBaHusa: meaao, pbem, HuBa Ha kpbBHa 3axap
(K3) u umynopeakmuBeH uHcyauH (MIPU) — uzxogHu u B xoga Ha opaaeH 2At0KO30-moAepaHceH mecm (ol TT),
6a3zaaHu cepymHu koHueHmpauuu Ha GLP-1 u GIP, 06w, xorecmepoa (OX), XAA-xoaecmepoa (XAA-X), mpuaau-
uepugu (TT). CmolHocmume Ha AAA-xorecmepoa (AAA-X) ca onpegeaaHu no popmyrama Ha Friedewald: AAA-
X={OX-(XAA-X+TT/2,2)}. I3uucaeHu ca: uHgekc Ha meAecHa maca (MITM)=meaao(k2)/pbcm(m)?, xomeocmaszeH
mogea Ha uHcyauHoBa pesucmenmuocm (HOMA-IR) = (K30" x VIPV0)/22,5), puckoB amepozeHeH uHgekc Ha
Castelli I=(OX/XAA-X) u Ha Castelli I=(AAA-X/XAA-X), coomHoweHue TI/XAA-X u nAa3meH amepozeHeH uHgekc
(AIP)={(logTT)/XAA-X}.

Pezyamamu: Hacmoawume gaHHu nokazBam meHgeHuua 3a no-Bucoku 6a3aaHu cepymuu HuBa Ha GLP-1
npu nauueHmkume ¢ MC 8 cpaBHeHue ¢ me3u npu KOHMPOAUME, HO pazAukama He gocmuea cmamucmuye-
cka 3Havumocm (LogGLP-1: 11,06£0,33 vs. 0,89+0,31 n2/ma, P=0,141). Pecaucmpupam ce 3Ha4umo NO-HUCKU
koHueHmpauuu Ha GIP npu Hocumeakume Ha MC, cpaBHeHu ¢ me3u npu kKauHudHO 3gpaBume >xeHu (LogGIP:
1,02£0,24, vs. 1,29£0,44 n2/ma, P=0,042). B 2pynama Ha auyama ¢ MC ce ycmaHoBaBa obpamHo-nponopuyuo-
HaaHa 3aBucumocm mexxkgy LogGLP-1 u AAA-X, kakmo u mexkgy LogGIP u uHgekc Ha Castelli Il. B gonbaHeHue,
LogGIP noka3zBa noaoxkumeaHa kopeaauua ¢ XAA-X u ompuuamearHa makaBa ¢ TI u AIP, umalku npegBug uana-
ma u3caegBaHa nonyaauua om >KeHu.
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CmaHueB, lNaBea E. u compygHuuu

3akArouerHue: 3Hauumo no-Huckume 6azasHu cepymHu HuBa Ha GIP npu >keHume CbC CUHGPOM Ha UHCYAU-
HoBa pe3ucmeHmHocm, Kakmo u ycmaHoBeHume ompuuyameAHu KopeAauuu Mexkgy UHKpemuHume u uzcaegBa-
HUMe amepo2eHHU nokazameaAu 6 cbwama cybnonyaauus, 6uxa moaau ga ce cBobp>kam ¢ Bb3moxkeH npomek-
muBeH epekm Ha uHkpemuHoBume XopmoHuU B cAOXKHUA Npouec Ha amepockaepo3a. MoAyyeHUMe gaHHU om
Hawemo npoyuBaHe, kacaewu kakmo HuBama Ha GIP, maka u me3u Ha GLP-1 npu u3zcaegBaHume nayueHmu
¢ MC, ca mBvpge npomuBopeyuBu c me3u Ha Bceobwume cbBpemerHHu HayuHu mBbpgeHua. ToBa onpegean
Heobxogumocmma om u3zBbpwBaHe Ha no-3agbaboueHu u3caegBaHun, BrkaouBawu no-2orama Koxopma om
nauueHmu ¢ MC, kakmo u gonbAHUMeAHo u3BbpwBaHe Ha oueHka Ha uHkpemuHoBua omeaoBop B xoga Ha o TT.

KatoyoBu gymu: 2noxazoro-nogoben nenmug-1 - 2Al0K0303aBucum UHCYAUHOMPONeH nenmug -

memaboAumeH CUHgPOM - amepo2eHHU UHgeKCu

BbBegeHue

Memaboaumnusm cungpom (MC) npegcmaBas-
Ba oepomHo npeguzBukameacmBo 3a cvBpemeHHo-
mo obwecmBero 3gpaBeonazBane (1) - u3uckBa
HaBpemeHHO guazHOCMuuupaHe, akypameH mepa-
neBmuueH nogxog u npeBeHuus Ha pa3zBumue Ha
amepockaepomuuHa boaecm (2, 3). MC ce acouuupa
¢ 5-kpamuo noBuweH puck om 3axapeH guabem mun
2 (3A 2) u 2,6-3 nbmu no-20A9M puck 3a pazBumue
Ha kapguo-BackyrapHa 6oaecm (4, 5). B cBemoBeH
mawad MC 3acaza okono 30% om xopama mexgy
20- u 70-20guwHa Bb3pacm kamo yecmomama my
2naBoaomHo npogbaxkaBa ga pacme. Cuuma ce, ye 6
6AU3KO Dbgewe m. Hap. CUHgPOM Ha uHcyAauHoBa pe-
3UCMEeHMHOCM wWe u3Mecmu MmoMmioHONYweHemo
om yeaHama no3uuusa kamo Bogew, puckoB pakmop
3a cbpgevHo-cbgoBu 3ab6oaaBanua (CC3) (6).

Temama 3a namoezeHezama Ha MC npegu3BukBa
Bvnpocu, uzuckBawu Bce owe MOYHU U AcHU om-
2080pu. PazauuHu uzcaegoBameau ce onumBam ga
ugeHmucpuuupam obeguHaBaw, pakmop, koumo 6u
Mo2bA ga obacHu uzaBama Ha Komnaekca om xapak-
mepHUMe 3a CUHgPOMA KAUHUKO-MemaboAUMHU KOM-
noHeHmu. OnucaHu ca mHoxkecmBo GuoAo2UYHO ak-
muBHu cybcmHUUU - NOMeHWUaAHU hamozeHemuYHU
dakmopu B8 npoueca Ha pazBumue Ha MC: aguno-
UUMOKUHU, aAgoCMepOoH, KamexoAamuHU, MO3bueH
Hampuypemu4yeH nenmug, okcuzeHupaH AAA-X,
nukouHa kuceAuHa, C-peakmuBer npomeut (CRP), un-
Xubumop Ha nAazmuHozeHHua akmuBamop-1 (PAI-1) u
gp. CvwecmByBam HayuHu gaHHu, goka3zBawu aBHa
Bpb3ka mexgy geldcmBuemo Ha uHkpemuHoBume
xopmoHu GLP-T u GIP u pazgBumuemo Ha uHcyauHoBa
pe3ucmeHmMHOCM/ XUnepuHCYAUHemun, amepozeHHa
gucAaunugemus u apmepuasHa xunepmoHua npu MC
(7). MpoyuBaHuama, ompazaBawu porama Ha GLP-1
u GIP 8 namoeeHezama Ha MC u HezoBume ycaox-
HeHus, Bce owe nokazBam mBbpge npomuBopeuuBu
gaHHu, Heno3BoaaBawu uzeomBaHemo Ha eguHHa

xunome3a. Heobxogumu ca no-3agbarboueHu u3caeg-
BaHua 8 ma3u Hacoka ¢ uea uzzomBaHe Ha nogxogauw,
KOMNAeKC om nogxogu 3a cnpaBane ¢ moBa couuan-
HO-3Hauumo 3aboaaBate.

Llenma Ha Hawemo npoyuBaHe e ga ce cpaBHam
6azarHume cepymHu HuBa Ha GLP-1 u GIP npu >xeHu
¢ MC u KauHUYHO 3gpaBu >KeHu, KaKmo U ga ce oueHu
Bpb3kama mexgy uzcaegBaHume uHkpemuHoBu xop-
MOHU U NOKazameAume Ha AunugHama odmaHa.

Mamepuaau u memogu

Hacmoawomo npoyuBare npegcmabanBa npoc-
nekmuBHo, cpaBHumeaHo, mun cAy4al-kOHMpOAa
npoyuBare, o6xBawawo 6bAzapcka nonyaauua >keHu
¢ HoBoguazHocmuuupaH MC u KAuHU4YHO 3gpabu
>KEHU, CAYKewu 3a KoHmpoaHa 2pyna. To e npoBe-
geHo B KauHuka no EHgokpuHOoAo2ua u Gorecmu Ha
obmanama npu YMBAA ,,C8. leopau” - MaroBguB u e
yacm om npoekm NeP-2287 -, MHkpemuHoB egpekm
npu 3axapeH guabem”, guHaHcupaH om MY, [lao-
BguB, HayueHn koHkypc ,Cmapm Ha goKmopcku npo-
2pamu”. TpoyuBaHemo omeoBapa HaNbAHO Ha CMaH-
gapmume u Kpumepuume 3a Hay4HOCM U emMmu4YHOCM
u e ogobpeHo om Komucuama no HayuHa emuka
kbm CbBema no HayuHo-uzcaegoBameacka gedHocm
npu MY - TroBguB. MNMpoBegeHume no npomokoaa
npeaaegu u uzcaegBaHua Ha Bcuuku ydacmHuuKu ca
u3zBobpwBaHu caeg npegBapumeaHo nognucBaHe Ha
LWVIHPopMUpaHo CbaAacue 3a yyacmue”.

Auazro3zama MC e nocmaBaHa cbaaacHO Kpume-
puume Ha MexxgyHapogHama Auabemua (Degepauus
(IDF, 2009 2.) (8), @ UMEHHO - HaAUYUEMO Ha 3agbA-
>KUMEAEH KOMNOHEHM UEHMPpaAHO 3amabcmaBaHe
(obukoaka Ha maauama >94 cm 3a mbxke; >80 cm 3a
»>keHu om EBponeugHama paca) 6 cbuemarue ¢ 2 om
caegHume HapyweHus: 1. MNoBuweHu mpuzauuepugu
>1,7MmoA/A; 2. TToHuxkeH XAA-X <1,03 Mmoa/A 3a mbike
<1,3 MMOA/A 3@ XKEHU UAU CNeuuUUHO A€UYEeHUE;
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3. MoBuweHo apmepuasHo HarszaHe >130/85 mmHg
UAU AEYEHUE Ha guazHOCMuUUUpaHa XunepmoHus;

4. TMoBuweHa nAazmeHa 2AOKO3a Ha 2AagHO >5,6
MMOA/A UAU guazHOCMuuupaH guabem mun 2/Hapy-
weH 2Atoko3eH moaepaHc (HIT).

B npoyuBanemo ca BkatoueHu 16 >keHu ¢ HoBo-
guazHocmuuupad MC u 16 cbnocmaBumu no 6b3-
pacm KAUHUYHO 3gpabu >XeHu, ohopmauu KOHMPOA-
Hama 2pyna. [Npu Bcuuku yyacmHuuku ca npoBegeHu
cAegHUME KAUHUKO-A@GopamopHu u3jcaegBaHua: me-
2n0, pbem, HuBa Ha kpbBHa 3axap (K3) u umyHopeak-
muBeH uHcyauH (MIPU) = uzxogHu u 8 xoga Ha opaneH
2AI0K030-moAepaHceH mecm (ol TT), 6azaaHu cepym-
HU koHueHmpauuu Ha GLP-1 u GIP, 06w, xonecmepoa
(OX), XAA-xorecmepon (XAA-X), mpuaauuepugu (TT).
CmotHocmume Ha AAA-xonecmepoa (AAA-X) ca on-
pegeAaHu no popmyrama Ha Friedewald, a umeHHo:
(AAA-X)={OX -(XAA-X+TT/2,2)}. N3uucaeHu ca: uH-
gekc Ha meaecHa maca (MTM)=meano(ke)/pbcm(m)?,
XOMeocma3zeH MogeA Ha UHcyauHoBa pezucmeHm-
Hocm (HOMA-IR) = (K30 x WPW0’)/22,5), puckoB
amepozeHeH uHgekc Ha Castelli I=(OX/XAA-X) u Ha
Castelli I=(AAA-X/XAAX), coomHoweHue TI/XAAX
U nAa3meH amepozereH uHgekc (AIP)=(logTl)/XAA-X].

BeHo3Hama kpb0B 3a AabopamopHume uzcaegBa-
Hua e B3emaHa npu cmaHgapmHu ycaoBua - cympuH
paHo, caeg 12-uacoB nepuog Ha HOwHO 2AagyBane.
BeHozHume npobu 3a onpegeaaHe Ha u3zbpoeHume
AabopamopHu nokazameAu ca uznpawgaHu 6 LleH-
MmpaAHa KAUHUYHa Aabopamopua kbm YMBAA “CB8.
feopau” - MNroBguB.

CepymHume HuBa Ha kpbBHama 3axap ce uzmep-
BaHuU ¢ nomowma Ha cmaHgapmeH eH3UMHO-KOAOPU-
mempuyeH (GOD-POD) memog ¢ xapakmepucmuku:
AuHeHocm (dilution recovery) - go 20 MmoA/A; inter
assay variation, CV% om 2,40 go 2,94, intra assay
variation, CV%<1,2. MiHcyauHbm e u3caegBaH upes3
KOMEepCUaAeH Kum 3a koAudecmBeHo onpegeaaHe Ha
umyHo-peakmuBeH UHCYAUH Ha Ga3ama Ha MuKpodac-
muyeH umyHoeH3zumeH aHaau3 (MEIA) ¢ nomowma
Ha AXSYM system (ABBOTT, USA) cbc cregHume xa-
pakmepucmuku: sensitivity, 0,8 mlU/ml; inter assay
variation, CV%<2,9; inrta assay variation, CV%<5,3.
KoHueHmpauuume Ha OX ca onpegeAaHu upe3
ChOD, PAP; Ha TI upe3 GPO, PAP, Ha XAA-X upes3
MgSO4-gekcmpan SO4 npeuunumauua (Schneiders
Analysers; Netherlands test; Delta Kone Autoanalyser).
Cepymuume HuBa Ha GIP u GLP-1 ca uzmepBaHu ¢ no-
mowma Ha Human GIP Elisa (Active form Assay Kit -
IBL) u Human GLP-1 Elisa (Inactive form Assay Kit - IBL).

Cmamucmuueckuam aHaAu3 Ha pe3yamamume
e uzBopweH ¢ nomowma Ha SPSS, Bepcua 21.0, 3a
Windows. MpoBegeH e cpaBHumeaeH aHaAu3 Ha KAU-
HUYHU, aHMPONOMEMPUYHU U BUOXUMUYHU NOoKazame-
AU Npu u3zcaegBanume 2pynu >keHu. Pe3ya mamume ca
npegcmaBeHu Kamo cpegHa apummemuuHa £ cma-
gapmHo omkAoHeHue (SD). 3a Bcuuku cpaBHeHusa

e uzbpaHo HuBo Ha 3Hauumocm P<0,05. MNMpoBegeto e
AO2aPUMMUYHO MpaHCPopMuUpaHe Ha cmoliHocmume
Ha GLP-1 u GIP nopagu maxHomo HenpaBuaHo pas-
npegeaeHue, ycmarnoBeHo upe3 mecma Kolmogorov-
Smirnov. M3noa3B8aHu ca koeduuueHm Ha Pearson (r)
u KoedguuyueHm Ha Spearman (rho) ¢ uean omkpuBaHe
Ha CU2HUGPUKAHMHU KopeAauuu mexgy u3zcaegBaHu-
me nokazameau.

Pesyamamu

CpaBHumeAHUAM aHaAu3 MexXgy KAUHUKO-aH-
mponoMempuyHUme napamempu U hoka3ameAume
Ha BbeaexugpamHama obmaHa ca npegcmaBenu 6
Taba. 1. Omyumam ce, o4akBaHo, 3Hauumo no-Buco-
Ku cmoUHocmu Ha meaecHo meaao, VITM, K3 0, 607,
120" u 180’, kakmo u VIPU 07, 60°, 120’ npu >xeHume
¢ MC 8 cpaBHeHue ¢ me3u npu koHmpoaume. Cmou-
Hocmume Ha HOMA-IR ce Hamupam cu2HUPUKAHMHO
no-Bucoku npu nauueHmkume ¢ MC.

Mo omHoweHue Ha u3caegBaHume AunugHu
nokazameau ce ycmaHoBaBam 3Hauumo no-Bucoku
cepymHu HuBa Ha Tl u no-Hucku makuBa Ha XAA-X
npu Hocumeakume Ha MC, cpaBHeHu ¢ me3u npu
3gpaBume xeHu. B gonbaHeHue, cmodHocmume Ha
amepoezeHHume uHgekcu OX/XAA-X, TT/XAA-X u AIP
ce peaucmpupam cu2HuukaHmHo no-Bucoku npu
>keHume ¢ MC (Taba. 2).

Hamepu ce meHgeHuua 3a no-Bucoku 6a3zanHu
cepymHu HuBa Ha GLP-1 npu nauuermkume ¢ MC 68
cpaBHeHue ¢ me3u Npu KOHMPOAUME, KaMO pa3AuKa-
ma ocmaBa cmamucmuvecku HezHayuma (LogGLP-1:
1,06%0,33 vs. 0,89£0,31 ne/ma, P=0,141). Pecucmpu-
pam ce 3Ha4YUMO No-HUCKU KoHUeHmMpauuu Ha GIP npu
HocumeAkume Ha MC, cpaBHeHu ¢ me3u npu KAUHUY-
Ho 3gpaBume >xeHu (LogGIP: 1,29+0,44 vs. 1,02+0,24
n2/ma, P=0,042) (Taba. 2).

IMpu mbpceHe Ha 3aBucumocmu mexxgy u3caeg-
BaHume nokazameau ce ycmaHoBaBa obpamHo-npo-
nopuuoHaaHa 3aBucumocm mexkgy LogGLP-1 u AAA-X
(r=-0,537, P=0,032), kakmo u me>kgy LogGIP u uHgekc
Ha Castelli Il (rho=-0,543, P=0,037) 8 2pynama c MC. B
gonvaHeHue, LogGIP noka3Ba norokumeaHa Kopeaa-
uua ¢ XAA-X (r= 0,406, P=0,026) u ompuuyameaHa ma-
kaBa c Tl (rho=-0,453, P=0,012) u AIP (: rho=-0,399,
P=0,029) 6 uarama uzcaegBaHa nonyaauua xeHu.

ObcvikgaHe

fopeusaoxkeHUMe pe3yamamu om Hawemo npo-
yuBaHe nokazBam meHgeHuua 3a no-Bucoku 6azarHu
cepymuu HuBa Ha GLP-T npu navuuenmkume ¢ MC 8
cpaBHeHue ¢ me3u nNpu KOHMPOAUME, Kamo pa3Au-
Kama He gocmuz2Ha cmamucmudecka 3Havumocm
(P=0,141). ObpamHo - ycmaHoBaBame 3HaUYUMO
no-Hucku koHueHmpauuu Ha GIP npu Aauuama ¢ MC,
cpaBHeHu ¢ me3u npu 3gpaBume >xeHu (P=0,042).
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CmaHueB, lNaBea E. u compygHuuu

Tabauya 1! KruHuko-aHmponomempuyHU Napamempu U nokajameau Ha Bb2aexugpamtiama obmaHa npu

uzcaegBaHume 2pynu >KeHu.

AHMponomMempuyHU napamempu pynu nayueHmu
u nokajameau Ha BbeaexugpamHa
obmaHa KoHmpoau (n=16) MC (n=16)

Bb3PACT (20guHu) 27,38%5,51 32,4419,30  P=0,071
PBHCT (m) 1,68+0,05 1,67+0,07 P=0,683
TETAO (k2) 59,21£9,00 100,69+26,76 P<0,001
UTM (k2/m2) 21,00£2,66 36,10£9,03 P<0,001
K3 0, (Mmmoa/A) 5,23+0,43 6,58%£1,12 P<0,001
K3 60, (MM0A/A) 7,19+2,05 10,43+2,56 P=0,001
K3 120, (MmoA/A) 5,56x1,17 8,3312,72 P=0,001
K3 180, (Mmon/a) 4,7140,83 6,21£2,00 P=0,012
MUPU 0, (ulU/ml) 4,7242,25 11,147,18 P=0,003
UPU 60, (uIU/ml) 45,29+16,95 77,72+49,81 P=0,024
UPU 120, (uIU/ml) 27,84+£19,43 53,00£29,27 P=0,010
HOMA-uHgekc 1,10+0,55 3,43%2,84 P=0,004

Tabauya 2! \unugHu nokazameau, amepo2eHHU UHgeKCcu u uHkpemuHoBu xopmoHu npu uzcaegBanume

2pynu »eHu.

AunugHu noka3zameau, Ipynu nayuenmu
amepoz2eHHU UHgeKCu
U UHKpemuHu Koumpoau (n=16) MC (n=16)
OX (MmoA/A) 4,76%0,91 5,69+1,59 P=0,052
XAAXOA (MmOA/A) 1,56%0,22 1,2240,32 P=0,002
AAA-XOA (Mmmon/A) 2,91+0,82 3,42+0,69 P=0,064
TI (MMOA/A) 0,65%0,20 2,30+£2,03 P=0,03
AIP (nAa3meH amepoz2eHeH UHJgeKC) -0,13+0,08 0,16x0,32 P=0,002
OX/XAA-XOA 3,07£0,50 4,88+1,78 P<0,001
AAAXOA/XAA-XOA 1,87+0,50 2,91+0,73 P<0,001
LogGLP-1 (n2/ma) 0,89+0,31 1,06£0,33 P=0,141
LogGIP (n2/ma) 1,29+0,44 1,02+0,24 P=0,042

3axapHuam guabem mun 2 (3A 2) ce xapakmepu3upa
C HaAu4yue Ha HagHOPMEHO MEAECHO Me2A0/3amAbC-
maBaHe, xunepaaukemus, uHcyauHoBa pezucmeHm-
Hocm, abCoOAIOMEH UAU OMHOCUMEAEH UHCYAUHOB ge-
cpuyum, noBuweHu HuBa Ha 2AOKa20H, CMUMyAUpaHa
yepHOgpOOHa 2AIOKOHEOZ2EHE3a, YCKOPEH npouec Ha
cmomawHo uznpazBate (9). YcmaHoBeHo e, Ye uHkpe-
muHoBuam edpekm npu nauueHmume cbe 3A 2 e Ha-
MaAreH uAu uzuano auncBauw, (10). CowecmByBawume
npoyuBaHua, omHacawu ce go 2atoko3o3aBucumua
uHcyauHomponeH nenmug (GIP), He npegocmaBam

KamezopuueH omzoBop Ha Bbnpoca no omHoweHue
Ha cekpeuusma my npu nauueHmu cbc 3A 2. Onu-
caHu 3a pe3yamamu, noka3zBawu kakmo noBuweHo,
maka u nomucHamo npou3BogcmBo Ha GIP npu 3A 2
(11), kamo u3pazeHo noHwKkeH ocmaBa echekmbm My
Bbpxy uHcyauHoBama cekpeyua npu me3u navueHmu
(12). Lo ce kacae go 2at0ka20HO-nogobHua nenmug-1
(GLP-1) - HamepeH e noguepman uHcyauHoB omeo-
Bop npu napeHmepasHomo BvuBexxkgare Ha GLP-1 npu
uszcaegBana 2pyna guabemuuu (13). Mogeabm Ha
cuHmes u cekpeuun Ha GLP-1 npu Auua cove 3A 2 uau
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€ gpyau cbecmosaHusg, cBbp3aHu ¢ uHcyauHoBa pesuc-
MEeHMHOCM, He € HaNBAHO u3acHeH. Pecucmpupam ce
kakmo noBuwenu (14), maka u noHuxkeHu (15) cepym-
Hu HuBa Ha GLP-1 npu nauueHmu cbc 3amabcmaBa-
He; omkpuBam ce no-Bucoku KOHUeHMpauuu Ha UH-
KpemuHoBua xopmoH npu >keHu B cpaBHeHue ¢ me3u
npu mwuxe (16); pecucmpupam ce kakmo no-8ucoku
(17), maka u no-Hucku (16) uau HenpomeHeHu (13, 18)
GLP-1T HuBa npu uHguBugu ¢ HapyweH 2A0KO3eH mo-
AepaHc uau Beue uzaBen 3A 2. lNpu uzcregBane Ha
nauuedmu ¢ MC peguua uzcaegoBameau onucBam
no-Bucoku cepymuu HuBa Ha GLP-1 8 cpaBheHue ¢
me3u npu 3gpabu Auua, kamo ycmaHoBaBam Haau-
yue Ha npaBonponopuuoHaaHa 3aBucumocm mexgy
KoHueHmpauuume Ha GLP-T u mexecmma Ha MC,
onpegeAaHa Cb2AacHO OpoA Ha HaAUYHUME NamOAO-
2UYHU KomnoHeHmMu. Hanocaegbk yupkyaupawuam
GLP-1 3anouBa ga ce o6cbxxkga kamo HOB buomapkep
3a pucka om pazBumue Ha amepockAepo3a u cbpgeu-
Ho-cbgoBu 3aboaaBaHua (CC3) npu auua ¢ MC (19).

Minako Yamaoka-Tojo u comp. uzcaegBam Bpb3-
Kama mexgy uHkpemuHoBume xopmoHu - GLP-T u
GIP ¢ omgeaHume komnoHeHmu Ha MC (19). B cbom-
BemHomo npoyuBane B3emam yuyacmue 97 anoHcKu
nauueHmu (60 ¢ MC u 37 ¢ npe-MC) c abgomuHanreH
mun 3amabcmaBaHe u ¢ noguepman Bucok puck om
pazBumue Ha kapguo-BackyaapHa 6oaecm. M3katou-
Baw, kpumepul npu uzbopa Ha hauueHmMumMe e HaAu-
yuemo Ha aHmuguabemHa mepanua. OuakBaHo, na-
yueHmume ¢ MC nokazBam no-Bucok uzuucaeH TM
cnpamo mo3u npu Auuama ¢ npe-MC (32,1 vs. 29,0
ke/m?, P=0,015). INpu nauueHmume ¢ MC ce ycmaxo-
BaBa no-Bucoka yecmoma Ha KOMNOHeHMuUMe apme-
puaAHa xunepmoHus, HApPYWeH 2AI0KO3eH MoAepaHc/
3A 2 u amepozeHHa gucaunugemua 6 cpaBHeHue c
ma3u npu uHguBugume c npe-MC. V3aregoBamenau-
me omkpuBam, ye cepymHume KOHUEHMpauuu Ha
GLP-T ca ¢ 28% no-Bucoku npu nauueHmume ¢ MC
cnpamo me3u npu navueHmume ¢ npe-MC (7,7+1,9
vs. 6,0+1,6 ng/ml, P<0,001). Minako Yamaoka-Tojo u
cbmp. nomBbprkgaBam xunome3ama, ye no-Bucoku-
me HuBa Ha GLP-1 npu nauueHmume ¢ MC mo2am ga
goBegam go pazBumue Ha GLP-1 pesucmenmuHocm
- nogobHa Ha ma3u, kacaewa geticmBuemo Ha UHCY-
AUHa u AenmuHa npu MC. B ma3u Hacoka ce npokapBa
ugeama, ye mepanuama ¢ uHkpemuHoBu mumemuuu
6u moz2ra ga 6bge HOB cmpamezauvecku nogxog 3a
AeveHue He camo Ha 3A 2, Ho u Ha MC u cBbp3aHume
C He2o amepozeHHU HapyweHusa (19).

Mai-Britt Toft-Nielsen u comp. uzBvpwBam npo-
yuBaHe npu 54 nauueHmu cbe 3A 2, 33 Auua ¢ Hopma-
A€H 2AOKO3eH moaepaHc u 15 unguBuga ¢ HapyweH
2antoko3eH moaepadc (HIT) (20). Lleama e: oueHka Ha
cekpeuusma Ha ukpemuHoBume xopmoHu GLP-1 u
GIP, kakmo u Ha HuBama Ha HeecmepuuuupaHume
MaCMHU KUCEAUHU, NAQ3MEHUME KOHUEeHMpayuu Ha

UHCYAUH, KpbBHa 3axap, C-nenmug u naHkpeamuueH
noaunenmug no Bpeme Ha 4-yacoB mecm, Bkatou-
Baw, cmeceHo xpaHeHe. GLP-1, no-mouHo He2oBama
uzducaeHa naow, hog kpuBama (AUC), nokazBa cue-
HUCPUKAHMHO NOHUXXeHuUe npu u3zcaeBaHume nayuex-
mu cbe 3A 2 no Bpeme Ha mecma. AUC Ha GIP ce
Hamupa CbWO NO-HUCKA, Makap u B no-maaka cmeneH
6 cpaBherue ¢ ma3u Ha GLP-1. Npu gonbAHUMEAHO
u3BupwBaHe Ha mHoxecmBeH pezpecuoHeH aHaAus,
obxBawaw, 2pynama Ha nayueHmume cbe 3A 2, ce
ycmanoBaBa, ue TM, mb>Kkuam noa, uHcyauHoBa-
ma AUC (ob6pamHo-nponopuuoHasrHo), AUC Ha GIP
(o6pamHo-nponopuuoHanHo), AUC Ha 2atokazoHa (no-
AOXKUMeAHO) obacHaBam 42% om Bapuabuaumema 6
omzoBopa Ha GLP-1. Mavyuenmume ¢ HI'T noka3zBam
cbwume uzmeHeHua 6 omeoBopa Ha uHkpemuHoBu-
me XOpMOHU (Makap u u3pazeHu B no-maaka cmeneH),
Kakmo me3u hpu Auuyama cbC 3A 2. 3akaloueHuemo
om onucaHomo npoyuBaHe e, ye cBbp3zaHomo c xpa-
HeHemo omgeAaHe Ha GLP-T1 u GIP e nomucHamo npu
Aauuama ¢ HIT u 3A 2, koemo obacHaBa u Habaoga-
BaHua HamareH obw, uHkpemuHoB edpexm npu Mo3u
KOHmMuH2eHm nauvueHmu (20). M38ecmuume go mo-
meHma ujcaegBaHun, npoBegeHu Kakmo cpeg

onumxu >xuBomHu, maka u cpeg 3gpabu gobpoBoauu,
nokazBam, ye HopmaaHuam cmumyaupaH omezoBop
Ha GLP-1 u GIP e kpalHo Heobxogum 3a noggbprkaHe-
MO Ha CbCMOAHUE HA HOPMAAEH 2AOKO3EH MOAEpaHC
(21). AokazaHo e, ye nomucHamama uHkpemuHoBa
cekpeuua moxe ga Browu Beue cbuwecmByBaw, 3A,
uau bu mozaa ga uHuuuupa pazBumuemo Ha 3A 2.

HecbmHeHO, HegocmambK Ha Hawemo NpPoyy-
BaHe npegcmabanBa uzcaegBanemo eguHcmBeHo Ha
6azaarHume uHkpemuHoBu HuBa, 6e3 u3zBbupwBaHe
Ha OueHKa Ha nocmnpaHguaAHume KOHUeHmpauuu
Ha GIP u GLP-1 (Hanp. 8 xoga Ha ol TT), kakmo e npu
noBeuemo cbBpemeHHu HayuHo-uzcaegoBamencku
npoekmu, Kacaewu uHkpemuHoBua edgekm. Bceus-
BecmeH e pakmbm, ve gBama xopmoHa GIP u GLP-
1 ocbwecmBaBam uHkpemuHoBomo cu gedcmBue
cAeg npuem Ha Bveaexugpamu u Bogam go cmumyau-
paHe Ha uHcyauHoBomo ocBoboxxgaBare 6 omezoBop
Ha HaAUYyHa nocmnpaHguaAHa xunepz2aukemus. ToBa
nokazBa Heobxogumocmma om u3BbpwBaHe Ha go-
nbAHUMEAHO npoyuBaHe ¢ uzmepBaHe Ha cmumyau-
paHume HuBa Ha GLP-1 u GIP caeg nepopaaseH npu-
em Ha 2AKo3a npu nauyueHmu ¢ MC ¢ ueA no-moyHa
oueHka Ha Bpb3kama um ¢ npoueca Ha uHcyauHoBa
pe3ucmeHmMHoCM.

M3caegBaHemo Ha AunugHuUA NpouAa npegcma-
BanBa pymuHeH GuoxumuyeH memog 3a OougHka Ha
amepoezeHHuUa cmamyc npu uHguBugu ¢ puck om
CC3. To BkaouBa onpegearaHemo Ha cepymHume
HuBa Ha TI, OX u HezoBume cybdpakuuu — XAA-X u
AAA-X. Framingham heart study goka3B8a, ue npomeHu-
me (noBuwaBarnemo) Ha HuBama Ha AAA-X uepaam
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nbpBocmenerHa poaa B8 npoepecuama Ha KOpoHap-
Hama amepockaepomuyHa 6oarecm. 3amoBa cepym-
Hume HuBa Ha AAAxoA ce uznoazBam 3a mapeem,
KaKmo Nnpu uHUUuuUpaHe, maka u npu npoBexxgaHe
Ha AunugonoHwkaBawo AeveHue (22). M3uucanBa-
Hemo Ha peguua cbomHoweHus, BkaouBawu 2ope-
u3bpoeHume AUNUgHU Napamempu, MOXe ga Nogo-
Opu ckpuHuHea Ha puckoBume uHguBugu — ocobeHo
nNpu Me3u, KOUMO uMam peepeHmHu cmolHoCmu
Ha AAA-X. Cnopeg Grover gBeme cbomHoweHua —
AAA-X/XAA-X u TI/XAA-X npegcmaBasBam  cuaHu
npegukmuBHu pakmopu 3a noaBa Ha Gbgewu Cobp-
geuHo-cbgoBu cbbumus (23). Ao2apummuyHO MpaHc-
(PopMUPAHOMO CbomMHoWweHue om u3mepeHume Tl u
XAA-X uau m. Hap. nAa3meH amepozeHeH uHgekc (AIP)
KOopeAupa mAcHO ¢ 2oremMuHama Ha AAA-yacmuuyume
U MO>Ke ga CAY>KU 3a UHgUKAmop Ha amepo2eHHUA AU-
nonpomeuHoB peHomun.

AaHHume om Hawemo npoyuBaHe, Kacaewu
uzcaegBaHume AUNUGHU NOKajameAu U U34UCAEHU-
me amepo2eHHU UHJEKCU U CbOMHOWEHUs, gemOH-
cmpupam 3Havumo no-Bucoku cepymHu HuBa Ha Tl
u no-Hucku makuBa Ha XAA-X npu Hocumeakume Ha
MC, cpaBHeHu ¢ me3u npu 3gpaBume >keHu. Cmou-
Hocmume Ha OX/XAA-X, TT/XAA-X u AIP ce Hamupam
cuz2HugpukaHmHo no-Bucoku npu keHume ¢ MC. B go-
nbAHeHuUe ce ycmaroBaBa obpamHo-nponopuyuoHan-
Ha 3aBucumocm mexxkgy LogGLP-1 u AAA-X (r=-0,537,
P=0,032), kakmo u mexxgy LogGIP u ungekc Ha Castelli
Il (rho=-0,543, P=0,037) 6 2pynama Ha auuama ¢ MC.
NMomBobprkgaBa ce hakmbm, ve uHcyauHoBama pe-
3ucmeHmHocm npegcmaBanBa cBoeobpazeH mogea
Ha NPOUH(AAMaMOpPHO, NPOAMEPO2EHHO CbCMOA-
HUE, Xapakmepu3upawo ce C MHO20KpamHo noBuweH
puck om pazBumue Ha XpOHUYHA amepOoCKAepOmMuY-
Ha 6oArecm u u3aBa Ha cbpgeuHo-cbgoBu U MO3bY-
Ho-cbgoBu HapyweHua. Hawume pe3yamamu npo-
kapBam ugeama 3a Bv3moxkeH npomekmuBeH ecpekm
Ha uHkpemuHoBume xopmoHu 6 cAoXKHUA Npouec Ha
amepockAepo3a.

M3BecmHo e, ue 3A 2 (munuyeH npumep 3a CuH-
gpom Ha uHcyAauHoBa pe3ucmeHmHocm) e CbCmos-
Hue, cBbp3aHo C YCKOpEH NPoUEC Ha amepocKAepo3a
u uzaBa Ha eHgomeaHa gucykuun, opmupaHe Ha
neHecmu KAEMKU U npoAudpepauus Ha cbgoBu 2aag-
KOMYCKyAHU Kaemku. HoBama mepanug, 6azupawa
ce Ha geacmBuemo Ha uHKpemuHume, npegocmaba
obewabBaw, nogxog 3a noBausBaHe Ha omgeaHume
36eHa om namozeHe3ama Ha 3A 2 (24). VMima goka3a-
meacmBa, ue uHKpemuH-6a3upaHama mepanua noBau-
aBa 6 noao>kumeaHa Hacoka uHgAamamopHua cbgoB
npouec, cbomB. HaAuYHaMa eHgomeAHa guCyHKUUA
(25). Peguua ekcnepumeHmanaHu npoyuBaxua ¢ >kuBo-
MUHCKU mogeAu nokazBam, ve uHkpemuH-6azupaHa-
ma mepanus, pecn. AedeHuemo ¢ GLP-T-peuenmopHu

a2oHUCMU U ¢ gunenmugua-nenmugasHu (DPP-4) un-
xubumopu Bogu go cuzHuUuUKaHMHO NOMUCKaHe Ha
npoueca Ha amepoezeHe3a (26, 27).

Yukinori Nogi u comp. 8 cBoe npoyuBare go-
kaagBam, ue GIP npegnazBa uzcaegBaHu >kuBomuH-
cku mogeau ¢ AuncBaw, 2eH 3a anoaunonpomeut-E
(Apoe™) om pazBumue Ha amepockaepo3a. Cbwume
u3zcaegoBameau B8 gpyzo npoyuBare uzcregBam aH-
muamepoezeHHua ecpekm Ha GIP 8 pamkume Ha Haau-
yeH 3A. Mpu (Apoe™ ) muwu mogeau 6e3 3A, (Apoe™)
MUWU MOGEAU CbC CMPENMO30MoOuUH-UHgyuupaH 3A
u db/db muwu mogeau ce uzBopwBa napeHmepaaHo
BbBexxgaHe Ha GIP (25 HMOA/K2/geH) uAu Pu3UOAO-
2udeH pazmBop nocpegcmBom OCMOMUYHU  MUHU
nomnu 3a cpok om 4 cegmuuu. Mpu Bcuyku onumHu
muwku ce npoBexkga oueHka 3a HaAau4yue Ha aopmHa
amepockAaepo3a u 3a obpazyBaHe Ha neHecmu Kaem-
KU, UHgyuupaHo om okucAaeH AAA-X B uzoaupaHu ne-
pumoHeaAHuU makpodazu. Peyamamume nokaszBam,
ye npu (Apoe™) muwu mogeAu cbe 3A ce HabalogaBa
no-uzpaseHa cmeneH Ha amepockaepo3a 8 cpaBHe-
Hue ¢ (Apoe™”) muwu mogeau 6e3 3A. MiHgpysuama ¢
GIP npu (Apoe™) muwku cbe 3A Bogu go 4-kpamHo
noBuwabaHe Ha obwume nAa3mMeHU KOHUeHmMpauuu
Ha GIP. Ob6pa3zyBaHemo Ha neHecmume KAemKU ce
Hamupa 3-kpamHo no-Bucoko npu (Apoe™”) »xuBomHu
cbC 3A B cpaBHeHue ¢ moBa npu mogeaume 6e3 3A,
Kamo mMo3u egpekm ce noHukaBa 2-kpamHo caeg npu-
AoxeHuemo Ha GIP. MinkpemuHoBama uHgy3ua Bogu
go nomuckaHe Ha popmupaHemo Ha neHecmu Kaem-
ku u npu db/db muwku. Aocmuea ce go u3zBoga, ue
gbA20CPOUHOMO napeHmeparHo BvuBexgare Ha GIP
ce xapakmepu3upa ¢ nposBa Ha aHmuamepoz2eHHU
etpekmu (28).

3Hae ce, ye GLP-1 uepae Bogewa poaa 8 pe-
2yaauuama Ha BwveaexugpamHama obmaHa. OcBen
¢ geiacmBuemo cu Bbpxy kpvbBHama 3axap, mMo3u
uHkpemuHoB xopmoH cmaBa uzBecmen u ¢ pazHoo-
6pazHume cu naetiomponHu edekmu Bbpxy pazaud-
HU opeaHu u cucmemu (29). Peguua uzcaegoBamenu
gokazBam, ye GLP-1 pegyuupa u go uzBecmHa cme-
neH cmabuAu3upa amepockAepomuYHUME A€3uu Npu
Apoe™ >xuBomuHcku mogeau, gedcmBalku gupekm-
HO upe3 BAOKuUpaHe Ha MOHOUUMHamMa muzpauvua u
ype3 npegomBpamaBaHe Ha akmuBupaHemo Ha Mo-
Houumu/makpodpazu (30). M3HeceHUme pe3zyamamu
om u3zBecmHume kAuHu4HU npoyuBaruna LEADER u
SUSTAIN-6 gokazBam kapguonpomekmuBHu epekmu
om aeveHuemo ¢ GLP-1 peuenmopHua azoHUCM Aupae-
Aymug, cbomB. cbC cemazaymug npu uzcaegBaHume
navueHmu cbe 3A 2 u npugpyxabaw, Bucok CC puck
(31). HegocmamwbuHo npoyyeHa ocmaBa poaama, oba-
ye, Ha GIP no omHoweHue pazBumuemo Haamepo-
ckaepo3a u CC3. EkcnepumeHmaaHama pa3pabomka
Ha Nagashima u comp. nokazBa, ye ungpysuama c GIP
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npu Apoe™ muwku 6e3 3A, KOuMo ca NOGAOXKEHU Ha
4-cegmuyHa amepozeHHa guema, Bogu go pegyuupa-
He Ha pa3zmepume Ha Ae3zuama (31). CnomeHamomo
Beue npoyuBaHe Ha Nogi u cobmp. gokazBa aHmua-
mepozeHHume edpekmu Ha GIP npu Apoe™ onumHu
muwku cbe 3A (28). KamezopuuHu gokazameacmBa
3a BauaHuemo Ha GIP B8bpxy cmabuauzupaHemo Ha
amepockAepomuyHume naaku auncBam.

Vima gokazameacmBa, ye uHkpemuHoBume xop-
moHU GLP-T u GIP mo2am ga noBauasm upeBHusa u vep-
HogpoOHUA MemaboAU3 M Ha AUNUGUME U AUnONpoMe-
UHUME C KpaeH pe3yamam pegyuupaHe Ha Aunemuama.
Te3u chakmu moeam ga obacHam HamepeHume B Ha-
wemo npoyuBaHe 3aBucumocmu mexxgy 6Ha3zaaHume
cepymHu HuBa Ha GLP-1 u GIP u uzcaegBatume aunug-
HU nokazameau. YcmaHoBeHo e, ye npu >kuBomuHcku
mogeau GLP-1 Bogu go gupekmHo nomuckaHe akmu6-
HOCmMMa Ha MUKPO30MaAHUA MpuaAuuepugeH
mpaHcepeH npomeuH Ha HUBo mbHKo uepBo u Cob-
omBemHo go HamaaaBaHe Ha UetoHaAHama mpua-
uua2auuepoA (TAT) HaauuHocm (32, 33). OcBer moBa
GLP-1 pegyuupa cepymHume KOHUEHMpauuu Ha XUAo-
MUKpPOHUME 3a cmemka Ha maxHomo npou3BogcmBo.
CaegoBamenro npunroxkeHuemo Ha GLP-1 azoHucmu
(Hanp. ek3e Hamug) (34) u Ha DPP-4 unxubumopu
(Hanp. cumazau-nmuH) (35) npu ekcnepumeHmMaAHu
»kuBomHu u xopa Bogu go nomucHama cuHme3ama
Ha TAl u Ano-B48 caeg npuem Ha ma3HuHU. Henpsako-
mo getcmBue Ha GLP-1 Bbpxy Aunemuama Ha HuBo
yepBa moxke ga ce cBbprke c HamaraBaHe Ha ckopocm-

ma Ha uznpa3BaHe Ha cmomaxa u akmuBHocmma Ha
cmomawHama Aunasa, koemo oka3Ba edgekm Bup-
Xy pe3opbuuama u BuoHaAruyHOCMMa Ha Aunugume
(36). Henpexu edpekmu Ha GLP-1, noBauaBawu ame-
poz2eHHama gucAunugemus, ca 3aeamHamu u Ha HuBo
ueHmpaaHa HepBHa cucmema, HO uHdopmauuama 6
ma3u Hacoka e uHcydguuueHmHa u u3uckBa no-nog-
pobHU Obgewuu Hay4yHU pa3zpabomku.

3akaloyeHue

3Hauumo no-Huckume 6a3aAHu cepymHu HuBa Ha
GIP npu >xeHume ¢ memaboAumeH CUHgPOM, Kakmo
u ycmaHoBeHume ompuuameAHu KopeAauuu Mexgy
uHKkpemuHume u u3cAegBaHume amepozeHHU no-
Kazameau B cbwama cybnonyaauus, Guxa moz2Au ga
npegnoaoxkam BepoameH npomekmuBeH epekm Ha
uHkpemuHoBume xopmoHu B8 cAoXHUA npouec Ha
amepockaepo3a. MoAyyeHUme gaHHU OmM Hawemo
npoyuBane, kacaewu kakmo HuBama Ha GIP, maka
u me3u Ha GLP-1 npu u3caegBanHume nauueHmu c
MC, ca mBbpge npomuBopeuuBu, umaiku npegBug
cbBpemerHume HayuHu mBbpgeHua 8 mazu Haco-
ka. ToBa onpegeaa Heobxogumocmma om u3Bbpw-
BaHe Ha no-3agbAabouveHu u3zcaegBarug, BralouBawu
no-20Aama Koxopma om nauueHmu ¢ MC, kakmo u
u3zBopwbaHe Ha oueHka Ha uHkpemuHoBua omzoBop
8 xoga Ha ol TT.
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Glucagon-ike Peptide-1 (GLP-1) and Glucose-dependent Insulinotropic Peptide (GIP) are known as incretin
hormones characterized by a diverse spectrum of effects on both the neuroendocrine and cardiovascular systems
including regulation of appetite and body weight, improving insulin sensitivity, influence on lipid profile as well as
modulation of heart rate and arterial blood pressure. According to current scientific research metabolic syndrome (MS)
has been associated with an increased risk of atherosclerosis development resulting in a subsequent manifestation of
cardiovascular and cerebrovascular diseases. The effects of GLP-1 and GIP in patients with type 2 diabetes mellitus
(T2DM) are reasonably understood but the issue concerning their role in the development of insulin resistance and
atherogenic dyslipidaemia in subjects with metabolic syndrome is in need of further research.

Aim of the study: To compare basal serum levels of the incretin hormones GLP-1 and GIP between women with
newly diagnosed metabolic syndrome and clinically healthy women as well as to assess their relationship with the
studied standard lipid parameters and with certain calculated atherogenic indices.

Materials and methods: The present study included 16 women with newly diagnosed metabolic syndrome
and 16 age-matched clinically healthy women forming the control group. The following clinical and laboratory tests
were performed in all the participants: body weight, height, levels of blood glucose (GLU) and immunoreactive
insulin (IRI) - basal and during an oral glucose tolerance test (OGTT), basal serum concentrations of GLP-1 and
GIP, total cholesterol (TC), HDL-cholesterol (HDL-C), triglycerides (TG). The values of LDL-cholesterol (LDL-C) were
calculated using the Friedewald formula: LDL-C={TC - (HDL-C+ TG/2,2). Body mass index (BMl)=weight (kg)/height
(m)?, homeostasis model of insulin resistance index (HOMA-IR)=(GLUO, x IRI0,/22,5), Castelli,s risk index I=(TC/
HDL-C), Castelli,s risk index Il =(LDL-C/HDL-C), TG/HDL-C ratio and atherogenic index of plasma (AIP) ={(logTG)/
HDL-C} were calculated.

Results: The present data showed a tendency for higher basal serum GLP-1 levels in the patients with MS compared
to those in the controls but the difference was not statistically significant.(LogGLP-1 - 1,06£0,33 vs 0,89£0,31 pg/ml,
P=0,141). Significantly lower GIP concentrations in the MS carriers compared to those in the clinically healthy women
were established (LogGIP - 1,02+0,24, vs. 1,2940,44 pg/ml, P=0,042). We found an inverse correlation between
LogGLP-1 and LDL-C, as well as between LogGIP and Castelli‘s risk index Il. Furthermore, LogGIP showed a positive
correlation with HDL-C and a negative one with TG and AIP in the total population of women studied.

Conclusion: The significantly lower basal serum GIP levels in the women with insulin resistance syndrome, as
well as the established negative correlations between the incretin hormones and the atherogenic parameters studied

200

EHgokpuronozus Tom XXIII N24/2018



in the same subpopulation, could be associated with a possible protective effect of the incretin hormones in the

complicated atherosclerosis process.

The data from our study regarding both GIP and GLP-1 levels in the patients with MS is at variance with that of
current scientific research. Therefore, more precise research including a larger cohort of patients with MS, as well as
further evaluation of the incretin response during OGTT is needed.

Key words: Glucagon-ike Peptide-1, - Glucose-dependent Insulinotropic Peptide, - metabolic syndrome,

- atherogenic indices

Introduction

Metabolic syndrome (MS) is now recognized as
a major challenge for modern public healthcare (1)
as it requires a precise in-time diagnosis, an accurate
therapeutic approach and a prevention of atherosclerotic
diseases’ manifestation (2,3). MS is associated with
a 5-fold increased risk of type 2 diabetes mellitus
(T2DM) development and a 2,6 - 3-fold increased risk
of cardiovascular disease development (4, 5). Globally,
MS affects about 30% of people between 20 and 70
years of age and its frequency continues to increase. It
is believed that in the near future the so-called insulin
resistance syndrome may displace smoking from the
top position as a leading risk factor for cardiovascular
disease (CVD) (6).

The issue concerning the pathogenesis of MS
arouses a variety of questions which still require clear
answers. A number of researchers have made an effort
to identify a single unifying factor that might explain
the manifestation of the syndrome-specific clinical
and metabolic components forming MS as a complex
disease. A number of biologically active substrates as
potential pathogenetic factors in MS development
including adipocytokines, aldosterone, catecholamines,
brain natriuretic peptide, oxygenated LDL-C, uric acid,
C-reactive protein (CRP), plasminogen activator inhibitor-
1 (PAI-1) and etc. have recently been described. There
is scientific evidence demonstrating a clear relationship
between the action of the incretin hormones GLP-
1 and GIP and the development of insulin resistance/
hyperinsulinemia, atherogenic dyslipidemia and arterial
hypertension in MS (7). However, the studies reflecting
the role of GLP-1 and GIP in the pathogenesis of MS
and its complications still show contradictory data
which do not allow the formation of a single hypothesis.
Undoubtedly, further research is needed in order to
develop an appropriate therapeutic approach in an
attempt to manage this socially significant disease.

The objective of our study was to compare basal
serum levels of the incretin hormones GLP-1 and GIP
in women with newly diagnosed metabolic syndrome

and clinically healthy women as well as to assess the
relationship between the studied incretin hormones and
the parameters of lipid metabolism.

Materials and methods

The present research represents a prospective,
comparative, case-control study, in a population of
Bulgarian women with newly diagnosed MS and
clinically healthy women serving as a control group.
It was conducted in the Clinic of Endocrinology and
Metabolic Diseases of ,Sv. Georgy” University Hospital,
Plovdiv as a part of Project No R-2287 named ,Incretin
effect in diabetes mellitus” and funded by the Medical
University of Plovdiv, Scientific contest ,Start of doctoral
programmes”. The study fully covered all the standards
and criteria of scientific and ethical competence and
was approved by the Scientific Ethics Committee of the
Research Council at the Medical University of Plovdiv.
The clinical examinations and laboratory tests in all the
participants were carried out after the preliminary signing
of an ,Informed consent for participation”.

The diagnosis of MS was made according to the
criteria of the International Diabetes Federation (IDF,
2009) (8) including the presence of central obesity as
a mandatory component (waist circumference >94 cm
for men Caucasians; >80 cm for women Caucasians in
combination with two of the following abnormalities: 1.
elevated triglycerides >1,7 mmol/L; 2. low HDL-C <1,03
mmol/L for men; <1,3 mmol/L for women or specific
treatment; 3. high blood pressure >130/85 mmHg or
treatment of diagnosed hypertension; 4. increased
fasting plasma glucose >56 mmol/L or diagnosed
T2DM/impaired glucose tolerance (IFG).

The study comprised of 16 women with newly
diagnosed metabolic syndrome and 16 age-matched
clinically healthy women forming a control group. The
following clinical and laboratory tests were performed in
all the participants: body weight, height, levels of blood
glucose (GLU) and immunoreactive insulin (IRI) - basal
and during an oral glucose tolerance test (OGTT), basal
serum concentrations of GLP-1 and GIP, total cholesterol
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Table 1. | Clinical, anthropometric and carbohydrate metabolism parameters in the studied groups of women
Anthropometric and Groups of patients
carbohydrate metabolism
parameters Controls (n=16) MS (n=16)

AGE (years) 27,3845,51 32,44%9,30 P=0,071
HEIGHT (m) 1,68+0,05 1,67£0,07 P=0,683
Weight (kg) 59,21%9,00 100,69+26,76 P<0,001
BMI (kg/m?) 21,00£2,66 36,10+9,03 P<0,001
GLU 0, (mmol/l) 5,23+0,43 6,58+1,12  P<0,001
GLU 60, (mmol/l) 7.19+2,05 10,43+2,56 P=0,001
GLU 120, (mmol/l) 5,56%1,17 8,33+2,72 P=0,001
GLU 180, (mmol/l) 4,71+0,83 6,21£2,00 P=0,012
IRI 0, (pIU/ml) 4,7242,25 11,14+7,18 P=0,003
IRI 60, (uIU/ml) 45,29+£16,95 77,72%49,81 P=0,024
IRI 120, (uIU/ml) 27,84+19,43 53,00+29,27 P=0,010
HOMA-IR 1,10+0,55 3,43£2,84 P=0,004

Table 2. Lipid parameters, atherogenic indices and incretin hormones in the studied groups of women

Lipid parameters, Groups of patients
atherogenic indices and

incretin hormones Controls (n=16) MS (n=16)

TC (mmol/l) 4,76+0,91 5,69%1,59 P=0,052
HDL-C (mmol/l) 1,5620,22 1,2240,32 P=0,002
LDL-C (mmol/l) 2,91+0,82 3,42+0,69 P=0,064
TG (mmol/l) 0,65+0,20 2,30+£2,03 P=0,03
AlIP -0,13%£0,08 0,16x£0,32 P=0,002
TC/HDL-C 3,07+0,50 4,88+1,78 P<0,001
LDL-C/HDL-C 1,87+0,50 2,91+0,73 P<0,001
LogGLP-1 (pg/ml) 0,89£0,31 1,06+0,33 P=0,141
LogGIP (pg/ml) 1,29+0,44 1,0240,24 P=0,042

(TC), HDL-cholesterol (HDL-C), triglycerides (TG). The
values of LDL-cholesterol (LDL-C) were calculated
using the Friedewald formula: LDL-C={TC-(HDL-C+
TG/2,2). Body mass index (BMIl)=weight (kg)/height
(m)2, homeostasis model of insulin resistance index
(HOMA-IR)=(GLUO, x IRIO,/22,5), Castelli,s risk index
I=(TC/HDL-C), Castelli,s risk index Il =(LDL-C/HDL-C),
TG/HDL-C ratio and atherogenic index of plasma (AIP)
={(logTG)/HDL-C} were calculated.

The venous blood samples for the laboratory tests

were taken in standard conditions - early in the morning
and after a 12-hour period of night fasting when an
informed consent was signed by each participant. The
laboratory tests were performed in the Central Clinical
Laboratory of ,Sv. Georgy” University Hospital, Plovdiv.
The serum glucose levels were determined by a
standard enzymatic colorimetric (GOD-POD) method
with the following characteristics: dilution recovery — 20
mmol/L; inter assay variation, CV% from 2,40 to 2,94,
intra assay variation, CV% < 1,2. Insulin was tested
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using a commercial kit for quantitative determination of
immunoreactive insulin on the basis of microparticular
immunoenzyme analysis (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. The concentrations
of TC were determined using ChOD, PAP; the TG
concentrations - with GPO, PAP, and those of the HDL-C
- with MgSO4-dextran SO4 precipitation (Schneiders
Analysers; Netherlands test; Delta Kone Autoanalyser).
The serum GIP and GLP-1 concentrations were measured
with Human GIP Elisa (Active form Assay Kit - IBL) and
Human GLP-1 Elisa (Inactive form Assay Kit - IBL).

The statistical analysis of the results was performed
with SPSS version 21.0 for Windows. A comparative
analysis of the clinical, anthropometric and biochemical
characteristics of the studied groups was performed using
an independent samples t-test. The results were shown
as arithmetic mean + standard deviation. The level of
significance P<0,05 was chosen for all the comparisons.
Logarithmic transformation of the serum levels of
GLP-1 and GIP was done due to their deviation from
normal distribution established with the Kolmogorov-
Smirnov test. Pearson (r) and Spearman (rho) correlation
coefficients for assessing significant correlations among
the parameters were used.

Results

The results of the comparative analysis between the
clinical, anthropometric and carbohydrate metabolism
parameters are shown in Table 1. As we expected -
significantly higher values of body, BMI, GLU 0’, 60,, 120,
and 180, as well as IRI 0/, 60,, 120, were established in
the women with MS compared to those in the controls.
The values of HOMA-IR were found to be significantly
higher in the MS patients. As far as the studied lipid
parameters were concerned, we determined significantly
higher serum levels of TG and lower HDL-c levels in the
MS carriers compared to those in the healthy women.
In addition, the values of the atherogenic indices TC/
HDL-C, TG/HDL-C and AIP were registered to be
significantly higher in the women with MS (Table 2).

A tendency for higher basal serum levels of GLP-1 in
the patients with MS compared to those in the controls
was found but the difference was not statistically
significant. (LogGLP-1 - 1,06£0,33 vs. 0,89£0,31 pg/
ml, P=0,141). Significantly lower GIP concentrations
in the MS carriers compared to those in the clinically
healthy women were established (LogGIP - 1,02+0,24,
vs. 1,29£0,44 pg/ml, P=0,042) (Table 2).

During the search for significant correlations
between the studied parameters, we determined an
inverse relationship between LogGLP-1 and LDL-C
(r=-0,537, P=0,032), as well as a negative correlation
between LogGIP and Castelli‘s index Il (rho=-0,543,

P=0,037) in the group of MS women. Moreover, LogGIP
was shown to correlate positively with HDL-C (r= 0,406,
P=0,026) and negatively with TG (rho=-0,453, P=0,012)
and AIP (rho=-0,399, P=0,029) in the total population of
women studied.

Discussion

The aforementioned results of our research
represented a tendency for higher basal serum levels of
GLP-1 in the patients with MS compared to those in the
controls but the difference was not statistically significant
(P=0,141). Conversely, we found significantly lower GIP
concentrations in the MS patients compared to those in
the healthy women (P=0,042).

Type 2 diabetes mellitus (T2DM) is characterized
by the presence of overweight/obesity, hyperglycemia,
insulin  resistance, absolute or relative insulin
deficiency, elevated glucagon levels, stimulated hepatic
gluconeogenesis and accelerated gastric emptying (9).
The incretin effect of patients with T2DM has been
confirmed to be reduced or totally absent (10). Recent
studies concerning Glucose-dependent Insulinotropic
Peptide (GIP) have not provided a comprehensive
answer to the issue regarding its secretion in patients
with T2DM. In fact, data shows the presence of elevated
as well as suppressed GIP production in individuals with
T2DM (11) as the extremely decreased effect of GIP on
insulin secretion has been described to be dominant in
these patients (12). As far as Glucagon-like Peptide-1
(GLP-1) is concerned, a pronounced insulin response
has been found during a parenteral GLP-1 administration
in a studied group of diabetics (13). Actually the model
of GLP-1 synthesis and secretion in subjects with T2DM
or other conditions associated with IR has not been
fully elucidated. Both elevated (14) and decreased (15)
serum GLP-1 levels have been determined in obese
patients; higher concentrations of incretin hormone
have been found in women compared to men (16);
both higher (17) and lower (16) or unchanged (13, 18)
GLP-1 levels in subjects with impaired glucose tolerance
or with already established T2DM have been recorded.
A number of investigators have described higher serum
GLP-1 levels in patients with MS as compared to healthy
subjects Furthermore a direct relationship between the
GLP-1 concentrations and the severity of MS determined
by the presented number of pathological components
has been established. Circulating GLP-1 levels have been
recently considered as a new biomarker for the risk of
developing atherosclerosis and cardiovascular disease
(CVD) in MS patients (19).

Minako Yamaoka-Tojo et al. investigated the
relationship between the incretin hormones GLP-1
and GIP and the separate components of MS (19). 97
Japanese patients (60 with MS and 37 with pre-MS)
with abdominal type of obesity and with a high risk of
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cardiovascular disease respectively participated in
the study. The exclusion criteria of the study was the
presence of an antidiabetic therapy. Expectedly, the
patients with MS showed higher values of calculated
BMI compared to those in the subjects with pre-MS
(32,1 vs. 29,0 kg/m?, P=0,015).

The patients with MS had a higher incidence of
arterial hypertension, impaired glucose tolerance/
T2DM and atherogenic dyslipidemia compared to that
of the pre-MS subjects. Additionally, the investigators
found that serum GLP-1 concentrations were 28%
higher in the MS patients than in the pre-MS patients
(7,7£1,9 vs 6,0£1,6 ng/ml, P<0,001). Minako Yamaoka-
Tojo et al. confirmed the hypothesis that the higher
levels of GLP-1 in the MS patients could lead to GLP-1
resistance, similar to that of insulin and leptin resistance
in MS. Thus, it was suggested that the treatment with
incretin mimetics might be a new strategic approach
for therapy not only for T2DM patients but also for
individuals with MS and its associated atherogenic
disorders (19).

Mai-Britt Toft-Nielsen et al. conducted a study
including 54 patients with T2DM, 33 subjects with
normal glucose tolerance and 15 individuals with
impaired glucose tolerance (IGT) (20). The aim of
the research was to evaluate the secretion of the
incretin hormones GLP-1 and GIP, as well as to
determine the levels of non-esterified fatty acids,
plasma concentrations of insulin, glucose, C-peptide
and pancreatic polypeptide during a 4-hour mixed
meal test. GLP-1, especially its calculated area under
the curve (AUC), showed a significant decrease in the
investigated patients with T2DM during the test. AUC
of GIP was also found to be lower, but in a lesser extent
compared to that of GLP-1. Additionally, in a multiple
regression analysis, a model with diabetes, body mass
index, male sex, insulin area under the curve (negative
influence), AUC of GIP (negative influence), and AUC
of glucagon (positive influence) explained 42% of the
variability of the glucagon-like peptide-1 response. The
subjects with IGT showed the same abnormalities as the
diabetic patients, but to a lesser degree. The conclusion
of the study was that the meal-related GLP-1 response
in subjects with IGT and T2DM was decreased, which
might contribute to the total decreased incretin effect in
this group of patients (20). Current studies conducted
both in experimental animals and in healthy volunteers
have shown that normal stimulation of GLP-1 and GIP
is essential to maintain a normal glucose tolerance state
(21). It has been proved that the suppressed incretin
secretion might worsen an already existing DM, or
might initiate the development of T2DM.

Undoubtedly, a disadvantage of our study is the
assessment of only the basal incretin levels, without
evaluating the postprandial concentrations of GIP and
GLP-1 (during OGT), which have been normally

determined in most research projects investigating the
incretin effect. It is well-known that both GIP and GLP-
1 are capable of carrying out their incretin effect after
a carbohydrate intake as well as to stimulate insulin
release in a response to postprandial hyperglycemia.
Consequently, there is a need for conducting additional
investigations for measuring glucose-stimulated GLP-1
and GIP levels in patients with MS in order to assess
more accurately their relationship with the process of
insulin resistance.

Determination of the lipid profile represents
a routine biochemical method for evaluating the
atherogenic status in individuals who are at risk of CVD.
It includes serum TG, serum TC and its subfractions -
HDL-C and LDL-C. The Framingham heart study has
established that the changes (elevation) of LDL-C play a
major role in the progression of coronary artery disease
(CAD). Thus, serum LDL-C levels are usually used for a
primary target in the course of lipid-lowering treatment
(22). Calculating certain ratios using the aforementioned
lipid parameters, especially in situations when LDL-C
levels are within the referent ranges, may increase the
identification of individuals who are at risk. According to
Grover, either the ratio of LDL-C/HDL-C or TG/HDL-C
is the best related predictor of future cardiovascular
events (23). The logarithmically transformed ratio of
plasma TG to HDL-C or the so-called atherogenic index
of plasma (AIP) correlates closely with the LDL particle
size and can serve as an indicator of the atherogenic
lipoprotein phenotype.

Our data concerning the studied lipid parameters
and the calculated atherogenic indices and ratios
demonstrated the presence of significantly higher
serum TG levels and lower HDL-C in the MS carriers
compared to those in the healthy women. The values
of the atherogenic indices TC/HDL-C, TG/HDL-C and
AIP were found to be significantly higher in the women
with MS. In addition, an inverse correlation between
LogGLP-1 and LDL-C (r= -0,537, P=0,032), as well as
between LogGIP and Castelli‘s risk index Il (rho=-0,543,
P=0,037) was determined in the group of the individuals
with MS. It has been confirmed that insulin resistance is a
model of a proinflammatory, pro-atherogenic condition
characterized by a significantly increased risk of chronic
atherosclerotic disease development and manifestation
of cardiovascular and cerebrovascular disorders. Our
results suggest the potential protective effect of incretin
hormones in the complicated process of atherosclerosis.

It is known that T2DM (a typical example of insulin
resistance syndrome) is a condition associated with an
accelerated process of atherosclerosis and manifestation
of endothelial dysfunction, as well as formation of foam
cells and proliferation of vascular smooth muscle cells.
A novel therapy, based on the action of the incretins,
provides a promising approach to influence the different
pathogenetic units of the T2DM (24). There is evidence
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that incretin-based therapy has a positive influence
on the inflammatory vascular process and on the
endothelial dysfunction respectively (25). A number of
experimental studies with animal models have shown
that incretin-based therapy - treatment with GLP-1-
receptor agonists and with dipeptidyl-peptidase (DPP-
4) inhibitors results in a significant suppression of the
atherogenetic process (26, 27).

Yukinori Nogi et al. in their study reported that
GIP might protect animal models with a missing
apolipoprotein-E  gene (Apoe”) from developing
atherosclerosis.

The same investigators in another study examined
the anti-atherogenic effect of GIP in the presence
of diabetes mellitus. Non-diabetic (Apoe”) mice,
streptozotocin-induced diabetic (Apoe”) mice, and
db/db mice were administered with GIP (25 nmol/kg/
day) or saline through osmotic mini-pumps for 4 weeks.
All the experimental mice were assessed for aortic
atherosclerosis and for oxidized low-density lipoprotein-
induced foam cell formation in exudate peritoneal
macrophages. The results showed that (Apoe”) diabetic
mice exhibited more advanced atherosclerosis than
nondiabetic (Apoe”) mice. GIP infusion in diabetic
(Apoe”) mice lead to a 4-fold elevation of plasma total
GIP levels. Foam cell formation was stimulated 3-fold in
diabetic (Apoe”) mice compared with their nondiabetic
counterparts, but this effect was halved by GIP infusion.
GIP infusion also attenuated the foam cell formation
in db/db mice. It was concluded that the long-term
infusion of GIP was characterized by significant anti-
atherogenic effects (28).

GLP-1 is known to play a leading role in the
regulation of carbohydrate metabolism. In addition to
its effects on blood glucose, this incretin hormone is
also noted for its diverse pleiotropic effects on various
organs and systems (29). Several researchers have
demonstrated that GLP-1 might reduce and stabilize
atherosclerotic lesions to some extent in Apoe””
animal models by acting directly and blocking the
monocyte migration and by preventing the activation
of monocytes/macrophages (30). The results of the
well-known clinical studiesLEADER and SUSTAIN-6
demonstrate the presence of cardioprotective effects
as a result of the treatment with the GLP-1 receptor
agonist liraglutide, and with semagluttide, respectively,
in the studied patients with T2DM who have an
accompanying high cardiovascular risk (31). However,
the information about the role of GIP in the development
of atherosclerosis and CVD remains inconclusive.
The experimental research of Nagashima et al. shows
that the infusion of GIP in Apoe”™ mice without MS
which have been subjected a 4-week atherogenic diet
leads to a reduction of the size of the lesion (31). The
aforementioned study of Nogi et al.

proves the anti-atherogenic effects of GIP in Apoe™
experimental mice with T2DM (28). But there is no clear
evidence of the influence of GIP on the stabilization of
the atherosclerotic plaques.

It has been proved that the incretin hormones
GLP-1 and GIP might affect the intestinal and hepatic
metabolism of lipids and lipoproteins resulting in a total
reduction of the lipaemia. These facts could explain the
relationships between the basal serum levels of GLP-1
and GIP and the lipid parameters found in our study.

It has been established that in animal models GLP-
1 might lead to a direct inhibition of the microsomal
triglyceride transfer protein activity at the level of the
small intestine and might additionally reduce the jejunal
triacylglycerol (TAG) depot (32, 33). Furthermore, GLP-
1 has been described to reduce serum concentrations
of chylomicrons at the expense of their production. The
administration of GLP-1 agonists (e.g. Exenatide) (34)
and DPP-4 inhibitors (e.g. Sitagliptin) (35) in experimental
animals and humans has been found to result in a
suppressed synthesis of TAG and Apo-B48 after fat
intake. The indirect action of GLP-1 on the intestinal
lipaemia might be associated with the decrease of
gastric emptying and gastric lipase activity, leading to an
effect on the absorption and bioavailability of the lipids
(36). Indirect GLP-1 effects, referring to the atherogenic
dyslipidemia, have been also implicated at the level of
the central nervous system, but the information in this
field is insufficient and requires more detailed scientific
research in the future.

Conclusion

The significantly lower basal serum GIP levels in the
women with insulin resistance syndrome, as well as the
established negative correlations between the incretin
hormones and the atherogenic parameters studied in
the same subpopulation, could be associated with a
possible protective effect of the incretin hormones in the
complicated atherosclerosis process.

The data from our study regarding both GIP and
GLP-1 levels in the patients with MS is at variance with
that of current scientific research. Therefore, more
precise research including a larger cohort of patients
with MS, as well as further evaluation of the incretin
response during OGTT is needed.
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Nndopmamubrocm Ha SAUKUpPAHUA XEeMOZAODUH
(HbA, ) kamo cpegcmGo 3a oyeHka Ha gbAZOCPOY-
HUA KOHMPOA Npu 3axapeH guadem mun 2 npu
pazAudHu mepanebmuuiu cxemu
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Pe3slome

L{ea: ga ce oueHu HagexkgHocmma Ha HbA, kamo noka3amena 3a 2AuKemuyHUA KOHMPOA NPU 3axapeH gua-
6em (3A) mun 2 6 3aBucumocm om mepaneBmuuHua peXxKuMm.

Mamepuaau u memogu: INpocreguxme 85 nauuerma (50 mbxke, 35 >keHu, cpegHa Bb3pacm 58,79 + 12,82
2.) cbe 3A mun 2 (31 nauueHmu, Henpuemawu uHcyauHoBa mepanua - 2pyna 1, 33 nauyueHmu, npuemawyu
npe-MuKCcupaH UHCYAUH - 2pyna 2, 2T nayueHmu Ha MHO20KpamHu uHcyauHoBu uHxkekuuu, 2pyna 3). Mauyuex-
mume u3BbpwbBaxa MHo20KpamHu uzmepBaHua Ha KpbBHama 3axap Ha 2AagHo U cAeg xpaHeHe B npogbaxeHue
Ha mpu meceua. HbA, 6ewe uzmepen 6 Hauaromo u 6 kpasa Ha mo3u nepuog. OmuemeHa Ge Koperauusma
mexxgy uzmepBanuama Ha HbA, u kpbBHama 2aloko3a B pazauuHo Bpeme Ha geHs.

Pezyamamu: Ipu 2pyna 1 - koepuyueHMbM Ha KopeAauua CbC cpegHama 2atoko3a e r=0,699, p <0,01, 6
epyna 2 - r=0,452, p <0,01, npu 2pynama Ha uHmeH3uBHO UHCYAUHOAEUEHUE He ce ycmaHoBaBa kopeaauua r =
0,308. INpu nauuenmume, HeaekyBaHu c uHcyAuH u me3u, AekybaHu ¢ npegBapumeaHo cmeceH uHcyau, HbA,
noka3Ba gobpa koperauua cbC cpegHama KpbBHa 3axap npegu u caeg 3aKkycka, npegu u caeg obag, npegu u
caeg Beueps, npegu AszaHe u npe3 Howma (p<0,05). Hama makaBa kopeaauua 68 2pynama ¢ uHmeH3uBHO Aeve-
Hue. He e ycmanoBeHa kopeaauusa ¢ npomaHama Ha 2Aloko3ama 8 Humo egHa om 2pynume.

3akarouerue: [pu nayueHmu cbe 3A mun 2, Koumo noAydaBam nepopasHo AedeHue uau npegBapumeaHo
cmeceH UHCYAUH, HbA,| e ueHen memog 3a oueHka Ha koHmpoaa. [Mpu uHMeHuuyupaH UHCYAUHOB pexxum He
ce omyuma gobpa kopeaauua u HbA, mpa66a ga ce uznoa3Ba camo 6 kombuHauua c npocaegabaHe Ha Kpb6-
Hama 3axap.

KarouoBu gymu: 2nuxupan xemo2n06UH, 2AI0KO3eH KOHMPOA, mepaneBmuter peskum

nocmnpaHguaaHume 2Aukemuu npu Bceku uHguBug.

BbBegeHue
[AUKUpaHUAM XeMO02A00UH € UHgeKC Ha cpegHume

ukupanuam xemoar06uH (HbA, ) e obwonpuem
3AameH CmaHgapm 3a oueHKa 2AUKEeMUYHUA KOHMPOA
Ha 3axapeH guabem. CmoliHocmume Ha HbA, ca pe-
3yAamam Ha XpOHUYHOMO u3AazaHe Ha Bvb3geticmBue
Ha 2Atoko3a B npogbAakeHue Ha 2-3 meceua u ce onpe-
geAa Kakmo om 2AUKeMUUME Ha 2AagHO, maka u om

2AI0KO3HU HuBa npe3 nocAegHUME HAKOAKO meceua
u e cBbp3aH npako ¢ npexkuBaemocmma Ha epumpo-
uumume (cpegHo okoro 120 gHu). o Bcako Bpeme
cmoUHOCMMA Ha 2AUKUPaHUA XeMO2AODUH ce onpege-
Aa om Bcuuku npucbemBawu 8 uupkysayuama yepBe-
HU KpbBHU MeAua - Kakmo om Hal-cmapume, maka
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u om Hal-mragume. CKOpOWHUME NAA3MEHU 2AU-
Kemuu (npe3 nocregHume 3-4 cegmuyu) gonpuHacam
8 no-2onama cmenen 3a HuBomo Ha HbA, , omkoako-
mo me3u Ha3ag B6v6 Bpememo. KpbBHume 3axapu
npe3 nocaregHume 30 gHU onpegeaam okoAo 50% om
KpadHua pe3yamam, a kpbBHume 3axapu om 90 go
120 gHu no-paHo onpegeram 10% (1,2). ToBa obac-
HAaBa 3awo, Bbnpeku ye ca ompaxkeHue Ha equH om-
HOCUMEAHO gbAbe nepuog om 2-3 meceua, HuBama
Ha 2AUKUpaHUA XeM02A06UH Mo2am ga ce NpomeHAm
cpaBHumeAHo 6bP30 NPU 3HAUUMU NPOMEHU Ha KPbB-
Hume 3axapu u B8 kpallHa cmemka omyemeHume npo-
mMeHU kamo gaBHocm ga 6bgam no-maaku om me3u
3a 120 gHu. M13caegBanemo Ha HbA, e mHO20 no-Ko-
cepBamuBHo no omHoweHue Ha ycroBuama, npu
koumo ce npoBexga B cpaBHeHue ¢ uzmepBaHemo
Ha BeHo3Ha 2a0ko03a. To moxke ga 6bge npoBegeHo
no Bcako Bpeme Ha geHa, He Haaaza cneuyuasHa nog-
eomoBka npegu mecma kKamo onpegeaeHa guema
uAu 2aagyBaHe u e ¢ gbazocpouHa cmabuaHocm npu
B3emaHe u cbxpaHeHus Ha kpbB Npu onpegeaeHu-
me ycaroBua. Kakmo ombeaqazoxme, npu HopmasHa
npogbAkumeaHocm Ha »kuBom Ha epumpouumume,
HbA, e HagexxgeH nokazamea 3a 2AUKEMUYHOMO
cbCcmoaHue npe3 nocaegHume 8-12 cegmuuu. Tou-
Hocmma Ha u3caegBaHemo Ha 2AUKUpPaH XeMO2A0OUH
ce noBauaBa om dakmopume, koumo noBauaBam
npexkuBaemocmma Ha epumpouumume, Kakmo u He-
€H3UMHOMO 2AUKUpPAHE Ha Xemo2A00uHa. Xemamonao-
2UYHU CbCmMoAHUA Kamo xemozaobuHoBu Bapuanmu,
KeAe3eH gehuuum, XeMOAUMUYHA aHemus, Haaudue
Ha kapbamuAaupaH XemMo2A00UH Npu ypemusa, pa3AudHU
gpyeu cneyuuyHu cbCmonaHus, BKAloUUMEAHO guc-
Aunugemun, maauzHeHu 3aboaaBaHug, yepHogpobHa
Uupo3a, HaKou AekapcmBa, a cbwo u BpemeHHOCM
ca mexkgy pakmopume, koumo noBauaBam HbA, us-
mepBaHuama (3).

B3zaumogetcmBuama mexgy kpbBHUME 3axapu u
HbA,_ca u3kalouumeAHO CAOXKHU U KomnAeKcHu. Pe-
guua npoyuBaHua npocaegaBam cbomBemcmBuama
mexgy kpbBHume 3axapu 8 pazauuHu yacmu Ha geHa
U 2AUKUpaHua xemo2A06uH (4-6). KpbBHume 3axapu
npegu 06ag u me3u 6 no-paHHumMe emanu Ha npo-
caegaBanua nepuog nokazBam no-maaka kopeaauus C
HbA, , omkoakomo me3u caeg obeg u 6 no-kbcHume
emanu (7). Peguua npoyuBaHua nomBuprkgabam, ue
NPUHOCHM Ha NOCMNpaHgUAAHUME 2AUKEMUU € NO-20-
ASM NPU No-Hucku cmotiHocmu Ha HbA, . Tpu 2Auku-
paH xemo2A00UH 6,5% noumu 90% om cmolHocmma
My Ce onpegeAaa om 2AUKemuume cAeg HaxpaHBaHe.
B cbwomo Bpeme npu cmolHocmu Hag 9,0%, 40%
ca peyamam om nocmnpaHguasHume 2aukemuu (8).
Bonpeku, ue unmpauHguBugyasHume Bapuauyuu Ha
HbA, ca muHumaHu, Haauue ca gokazameacmBa 3a
WUPOKU (pAYKMyayuu Ha cmolHocmume My mexgy
pazaudHume uHguBugu, koumo He ca cBbp3aHu

C 2AUKEMUYHUA CMamyc u Koumo onpegeAam nauueH-
mume Kamo ,caabu uau 6aBHu 2aukamopu” u ,CuAHU
uau 6bp3u 2aukamopu” B8 3aBucumocm om ckopocm-
ma Ha 2AuUKupaHe Ha Geambuume um (9). bBbp3ume 2au-
Kamopu umam nocmoaHHo no-Bucoko HuBo Ha HbA,
om ouyakBaHume 3a cbomBemHume cpegHU 2AUKEMUU,
gokamo npu 6aBHume 2aukamopu e obpamto. MNpegaa-
2aHume obacHeHua npegnoAazam uHmMepuHguBugyaaHu
pa3auuua 8 mbkaHHama 2aukayus, 866 pakmopume,
noBauaBawu membpaHHama nponyckauBocm 3a 2ato-
Ko3a uau B cBvbp3zBaHemo ¢ xemoz2A06UHa, a CbWO U
¢ 2eHemuyHume ¢pakmopu (10). Hakou aBmopu cma-
mam, ye 2AUKUPHUAM XemMo2A00uH u HezoBume HuBa
noka3zBam pacoBu pazauuus, He3aBucumo om HuBama
Ha 2Aukemuume. Taka Hanpumep, cnopeg eguH mema-
aHaau3 npegcmaBumeAume Ha HezpougHama paca
umam no-Bucoku HuBa cnpamo 6arama paca (omuu-
mam ce pa3auku go 0,65%) (11). Bce nak Hama eguH-
cmBo B mHeHuemo no mo3u npobaem.

Mhozo npoyuBanua cpaBuaBam HuBama Ha
kpbBHUME 3axapu npe3 onpegereHo Bpeme Ha geHa
c HbA, nuBama, noka3zBalku, ye nocmnpaHguaAHu-
me kpbBHU 3axapu no-cuaro ce acouuupam c HbA
HuBama (12-14). AokazaHama npocma AuHeapHa
peepecuoHHa 3aBucu-mocm e XxapakmepHa Kakmo
3a cmabuAHomo npomuyaHe Ha 3aboaaBaHemo 3A,
maka u npu 3a-nouBaHe Ha HavaAHO UHMeH3UBHO Ae-
yeHue (15). HampynBam ce mHoxkecmBo gaHHu, ye
2AUKUPAHUAM XEMO2A06UH, OUEHEH CaMOCMOAMEAHO,
e HegocmambueH 3a agekBamHa oueHka Ha mema-
OoAUmMHama cumyauua npu nayueHmume cbC 3A.
Puckbm om pa3zBumue Ha cBbp3aHu cbe 3A ycaroxkHe-
Hua ovyeBugHo 3aBucu He camo om gbA2OCpPOUHUME
2AOKO3HU CMOUHOCMU, HO CbWO U OM HaAu4uemo u
Bb3HUKBaHEMO HA KPamKOCPOUHU 2AUKEMUYHU NUKO-
Be u Hagupu, npogbaxkaBawu om MmuHymu go vacoBe
B8 xoga Ha geHsa. Mukupanuam xemoz2robun (HbA, ) ce
uznoa3zBa 2aaBHo 3a oueHka Ha gbA2OCPOUHUA 2AU-
KemuueH KOHMPOA Npu nauyueHmMu cbc 3A mun 1 u
mun 2. Bb3HukBa Bbnpoc, gokoako mepaneBmuyHusa
pexxkum e cBbp3aH ¢ HuBama Ha 2AUKUpaHUA XEMO2AO-
6uH u cewecmByBa Au kopeaayuoHHa Bpb3ka mexgy
me3u HuBama u cbomBemHama npuAazaHa mepanus,
He3zaBucumo om 2AuKemuvHUME CMoUHOCMU.

Mamepuanu u memogu

C uea ycmanoBaBane 3aBucumocmma mexgy
2AUKUpaHUA XemMo2A00UH U npuAazaHama mepanus
npu 3A mun 2 npoBegoxme npocaegaBare cpeg 85
nauyueHma. B 3aBucumocm om muna Ha npoBexxgaHo-
mo AeveHue uzcregBatama 2pyna Gewe pa3geseHa
Ha Mpu nogepynu:

* 2pyna 1, HenpoBexkgawu UHCYAUHOAEYEHUE —
31 nayueHma;

* 2pyna 2, npoBexxgawu AeueHue ¢ npegBapu-
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MEeAHO CMeCeH UHCYAUH - 33 nauueHma;

* 2pyna 3, npoBexxgawu AedeHue ¢ MHO20Kpam-
HU uHcyAuHoBu urkekuyuu - 21 nauueHma

Ha nauueHmume Gewe cHema npeuu3Ha aHam-
He3a ¢ omuumare Ha Bb3pacm, gaBHocm Ha 3abo-
AraBaHemo, npoBexkgaHo AedeHue, npugpyxaBawu
3aboaaBaHua U HacMbBNUAU YcAOXHeHua. B u3caeg-
BaHemo He Gaxa BkAOUYEHU nauueHMU C MeXKU Npu-
gpykaBawu 3aboanBaHun, uepHogpobHa u 6bbpeyHa
HEgoCMambyHOCM, NAUUEHMU C HAAUYHA >KeAaa3oge-
puyumHa UAU gpyza aHemusn, BpemeHoCm UAU gpuy-
2U CbCMOoAHUA, KOUMO Buxa NOBAUAAU KOHMPOAA Ha
3abo0-AaBaHemo u napamempume 3a He2o6omo npo-
cregaBane. TMayueHmume 6axa npocaegeHu 3a 12
cegmuyeH nepuog u 6axa nomoAeHu ga uzBopwBam
8-kpameH npogua (kpbBHa 3axap npegu 3akycka,
00ag u Beueps, KpbBHa 3axap Ha 2-pu vYac caeq 3aKyc-
Ka, 06ag u Beuepn, npegu AqzaHe u B 3 yaca cympun-
ma) noHe mpu gHu 68 cegmuuama. lNavuueHmume camu
onpegeaaxa 6 kol geH om cegmuuama wie uzBvupwam
uzmepBaHuama, kamo ce HacbpuaBaxa ga npoBex-
gam gonbAHUMeAHU 3amepBanua 8 ocmaHaaume gHu.
B uzcaegBaHemo Gewe uznoa3zBaH eguH u Cbw, Mmun
2antokomepu (Optium Exceed) ¢ uea ga ce uzbazHam
mexHudecku HecboBemcmBua. C o2aeg yaecHeHue
Ha nauueHmume B Hauaromo Ha npocaegaBaHemo ce
npegocmaBu gHeBHUK ¢ ykazaHue 3a 3anucBaHe Ha
3amepBaHume cmouHocmu.

HbA, _6ewe u3mepen 6 Hayaromo u kpaa Ha
mo3u nepuog. Omuemenra be koperauua-ma mexgy
uzmepBanuama Ha HbA, u kpbBHama 2aioko3a 6 pa3-
AuyHO Bpeme kamo ce cbno-cmaBuxa peyamamume
6 pazauuHume mepaneBmuuHu 2pynu. M3noa3BaHo-
mo Kpumu4Ho HuBo Ha 3Hauumocm e a=0,05. Cbom-
BemHama HyaeBa xunome3a ce omxBbpaa, kozamo P
cmotHocmma (P-value) e no-maaka om o.. 3a mamema-
muyecka obpabomka Ha gaHHUMe e uznoa3BaH SPSS
Bepcua 16,0 3a Windows.

Pesyamamu

Om BkatoueHume 6 npoyuBanemo 85 nauueHma
50 6axa mbxke u 35 6axa >xeHu. Cpeg-Hama Bb3pacm Ha
uzcaegBarama 2pyna Gewe 58,79 + 12,82 2. Nauuen-
mume 6axa ¢ guazHo-cmuuupaH 3A mun 2 ¢ gaBHocm
10,6146,03 2. B Tabauua 1 ca npegcmaBeHu xapakme-
pucmukume Ha BkAlUeHUMe nauueHmu no 2pynu.

PaznpegeaeHuemo no noa nokazBa pazauuus u He-
egHopogHocm 6 omgeaHume 2pynu, m.K. nogbopbm
Ha nauueHmume Gewe cayyaeH u ce ocHoBaBawe Ha
»KeraHuemo Ha nauueHmume ga 83emam yuacmue 6
npocaegaBaHemo. [MayueHmume 6axa CbC cxogHa
cpegHa Bb3pacm, 6e3 3HaUUMa cmamucmuyecku pasz-
AuUKa. Pa3zauuua ce omuemoxa u 8 gaBHocmmana 3a-
6oaaBaHemo mexkgy omgeaHume 2pynu. YcmanoBu ce
no-kpamka npogbAXKumeAHocm Ha 3aboaaBaremonpu
nauueHmume cbC 3A mun 2 Ha NEPOPAAHO AeveHue

(8,06£5,86 2., p<0,05) cnpamo ocmaHaaume 2pynu.
Mo omHoweHUe Ha 2AUKEMUYHUA KOHMPOA B Havano-
mo, oueHeH upe3 HbA, auncBaxa 3Hauumu pa3auku 6
pazAudHUME 2pynu.

Tepanuama Ha nauueHmume He bDewe NpomeHa-
Ha npe3 HabaogaBaHua nepuog. Mauyu-eHmume Ha
UHCYAUHOAEYEHUE NpOMeHAXa camo go3oBua pexxum
cnopeg xpaHeHemo u gBuezameaHun pexxum. BaxkHo e
ga ce ombeaexu, ye Bceku eguH om nauueHmume
npemuHa 0b6yyu-meaeH KYpc OMHOCHO XpaHUMEAHU U
gBuzameneH pexxum npu AedeHue Ha 3A.

B Tabauuya 2 ca npegcmaBeru gaHHumMe 3a Kope-
aayuume mexgy HbA, u kpbBHo-3axapHume Huba 6
pa3AuvHU Yacmu Ha geHa 8 pazauuHu mepaneBmuuHu
2pynu. B 2pyna 1 - koehuuueHmMbmM Ha Kopeaauua
CcbC cpegHama 2aloko3a e 1=0,699, p<0,01, 6 2pyna 2
-1=0,452, p<0,01. B 2pynama ¢ MHO2OKPamMHO UH>eK-
mupaHe (epyna 3) He ce ycmaHoBu cuzHupukaHmMHa
kopeaauua r=0,308. Npu nauueHmume, HeAekyBaHu
C UHCYAUH U npu nauueHmume, rekyBaHu ¢ npegBa-
pumeAHo cmecen uHcyAauH, HbA, noka3ba gobpa ko-
peAayun CbC cpegHama kpbBHa 3axap npegu u caeg
3aKycka, npegu u caeg obag, npegu u caeg Beuepama,
npegu As2aHe u B 3 yaca npe3 Howma (p<0,05). Hama
makaBa kopeaauyua 6 2pynama Ha uHmeH3uguUupa-
HO uHcyAauHoB0o AeueHue. B 2pyna 1 (HenoayuaBawu
UHCyAuHomepanusa), ce Habato-gaBa Bucoka cuzHu-
pukaHmHa kopeaauusa 3a Bceku nognepuog u Kamo
UAAO 3a cpegHume cmoUHOCMU Ha 2AUKemuume npe-
gu 3akycka, npegu o6ag, caeg obag, npegu Beueps,
caeg Be-uepa u npe3 Howma. 3a ueaua HabaogaBaH
nepuog B epyna 2 (nayueHmu, aekyBaHu ¢ npe-Mukcu-
paH UHCYAUH), ce ycmaHoBaBa gobpa koperauuoHHa
3aBucumocm mexxgy cpegHume 2aukemuu u HbA, .
[Mpe3 omgeAaHume nognepuogu kopeaauuama e no-
CcmoaHHO gobpa 3a 2AuKkemuume npegu 3akycka, npe-
gu obag, creg obag, npegu Beuepa u caeg Beuepa.
Had-BucokocmenetHa e kopeaauuama cnpamo kpv6-
Hume 3axapu cAeg obag (r=0,709) u npegu Beuepa
(r=0,531) u c HeBucoka cuz2HupukaHMHOCM e masu
npegu Ase2aHe (r=0,528) u npe3 Howma (r=0,409).
Kamo uanro cnpamo e2pyna 1 ce HabaogaBa cpaBHu-
meAHO no-cAabu  kopeaauyuoHHu 3aBucumocmu, 6
cAyuaume Ha ycmaHoBeHa makaBa, ¢ u3zkaloueHue Ha
me3u B uyacoBeme caeqg HaxpaHBaHe caeg 00ag, Kb-
gemo KopeAauuama e no-cuaHa 3a 2pyna 2. B epyna
3 ce HabalogaBa Hucka cmeneH Ha KopeAauua Mexgy
cpegHume kpbBHU 3axapu 3a ueaua nepuog u HbA
(r=0,308). CxogHa KopeArauua ce HabalogaBa u cnpamo
KpbBHUMe 3axapu careg obegHo xpaHeHe (r=0.360) u
npegu 3akycka (r=0,354). BapuabuaHocmma mexgy
omgeaHu nepuogu, obaue, e no-uzpazeHa 6 npenpat-
guaaHume vacoBe, caeg Beuepa u npegu aseaHe. Cae-
goBameaHo, npu navuueHmume cbc 3A mun 2 Ha uH-
meH3uuuupaHo UHCYAUHOAeUeHUe Bpb3kama mexgy
HbA, u cpegHume 2Aukemuu He e maka ACHO u3pa3eHa
u uzmepBaHuama Ha kpbBHUME 3axapu He Mo2am
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Tabauya 1.
Pa3npegeaerue Ha omgeaHume 2pynu no noa, Bb3pacm, gaBrocm Ha 3a6oaaBane-mo u HauareH HbA, .
6pou paznpegeAeHue 6bu3pacm gabHocm | HauaneH
Nno NOA Ha 3A HbA,
lpyna 1
HeuHcyAauHoB0o AeveHue 31 Mbxe - 17 59,35+11,0 2. 8,06+5,86 2. 7,13%£0,85%
XeHu - 14
lpyna 2
AeyeHue C npe- 33 Mbxe - 24 61,61£6,21 2. 11,76x5,65 2. | 7,64+1,40%
MUKCUPaH UHCYAUH >KeHu - 9
I'pyna 3
UHMeH3uuyupaHo 21 MbXxe - 9 60,95+6,22 2. 13,62+5,53 2| 7,79%1,23%
uHcyauHoBo AeveHue >KeHu - 12
Tabauya 2. 2pyna 1 2pyna 2 2pyna 3
KopeaauuoHeH koecpuyueHm (Pearson
Correlation) mexxgy HbA, 8 kpas Ha npegu 3aKycka 0,709** 0,496 0,354
npocaegaBaHua nepuog u cpegHume creg 3akycka 0571 0.578%* 0.279
cmouHocmu Ha K3 npe3 pa3auyHume ! ! !
nepuogu 68 pazaudyHu yacmu Ha geHa. npegu o6ag 0,764** 0,452** 0,423
cAeg 00ag 0,606** 0,709** 0,360
npegu Beuepa 0,640** 0,531** 0,151
caeg Beuepa 0,632** 0,496** 0,256
npegu AazaHe 0,502** 0,528** 0,041
npe3 Howma 0,647** 0,409* 0,245
UAA nepuog 0,699** 0,452** 0,308

* Kopeaayuama e cuzHugpukaHmia npu HuBo nog 0,05

*

gobpe ga npegBugam HuBama Ha HbA, u o6pamHo.

Omuyumalku cmaHgapmHOmMo OMKAOHEHUE Ha
KpbBHuMe 3axapu bewe uzcregBara 3aBucumocmma
Ha HbA, u Bapuauuume Ha kpbBHume 3axapu. Bcaka
mepaneBmuuHa 2pyna Gewe pazeregaHa camocmos-
meAHo, Ho He Gewe ycmaHoBeHa KopeAauuoHHa 3a-
Bucumocm cbc cman-gapmromo omkAaoHeHue. HbA,
He e B cbcmoaHue ga ompa3u BapuabuaHocmma Ha
2AUKEMUU-MeE NpU HUMO egHa mepaneBmuvHa 2pyna

Obcb)kgaHe

3Havenuemo Ha HbA 3a oueHka Ha 2Aukemuy-
HUA KOHMPOA e obwonpuemo B KAUHUYHama npakmu-
Ka. MAukupaHuam xemo2A00UH e noka3zamea, KOUmo
gepuHupa gbAa20CPOUHUA KOHMPOA Ha 3aboaaBaHe-
mo 3A, Heobxogumocmma om npomaHa 6 mepanuama,

* KopeAauyuama e cuzHupukaHmHa npu HuBo nog 0,01

a HanocAegbk ce uznoa3zBa u 3a guazHocmuuupaHe
Ha cbCcmoaHuama Ha HapyweHua 6v6 Bveaexugpam-
Hama obmana (16). HbA, e ocuuuarHo npuem kamo
Kpumepul 3a nocmaBare Ha gua-2Ho3a 3A, Bbnpeku
Bce owge HaauuHu npomuBopeuvua B8 mo3u acnekm
(17). Aokoako HuBama Ha peaucmpupaHua 2AUKUpaH
xemo2A00uH 3aBucam om muna Ha NpuAazaHoOmo Ae-
yeHue (He om KOHKPEMHO NpuAaz2aHua MegukameHm)
u gokoako 6 pazauunHume 2pynu HbA, e 3aBucum om
pazauuHume munoBe mepanua e Bbnpoc, crabo 3a-
cmbneH 6 HayuHama Aumepamypa.

MnoskecmBo uzcaegBaHua noHacmoawem, BrAOY-
Bawu npocaegaBaHe cbc cbBpemeHHU cucmemu 3a
NPOgbAXKUMEAHO 2AI0KO3HO moHumopupaHe (CGM),
omuumam peaucmpupaHe Ha CXOgHU cCmoUHOCMU Ha
HbA, npu nauueHmu cbc 3Hadumu pa3auydua 8 npo-
muYyaHemo U 2AUKeMUYHUA KOHMPOA. EguH u cobuy,
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2AUKUpPaH xemo2A06uH B me3u cayyau ce peaucmpu-
pa npu cuaHo Bapupauwu uau HeBapupawu KpbBHU 3a-
xapu. Om egHa cmpana HbA, kopepuaupa Had-cuaHo
CbC cpegHama cmoUHocm Ha kpbBHUMe 3axapu, a
Obp3ume PAyKMyauuu Ha NOCAEgHUME He ce ompa-
3a6am Ha HuBama my. MNMpakmuuecku cpegcmBa kamo
cucmemume 32 NPOgbANKUMEAHO 2AIOKO3HO MOHU-
mopupaHe (CGM) gaBam no-gobpa uHpopmauua 3a
UAAOCMHUA 2AIOKO3EeH KOHMPOA Npu nhauueHmume.
[Npu onpegeAeHu 2pynu navueHmMu (Hanp. me3u Ha
XeMoguaAu3a) 2AUKUPAHUAM XeMO2A00UH e HeHagex-
geH nokazamea U NPOgbAXKUMEAHUAM 2AIOKO3EH MO-
HumopuHe e cpegcmBo Ha u3zbop. Ynompebama Ha
CGM npogbaxkaBa ga 6bge oepaHuyeHa, ocobeHo
npu nauueHmume cbc 3A mun 2, nopagu pa3AudHU
npuyuHu (ueHa, HegocmamwbyuHa momuBupaHocm, He-
ygobcmBa). CvweBpemeHHo me3u cucmemu ompasa-
Bam eguH cpaBHumeaHo KpambK nepuog Ha HabAlo-
geHue Npu egHOKPamMHO NPUAOXKeHUe (go 7 gHu).

HbA, ocmaBa ocHoBro u3znoa3Baro cpegcmbo
3a oueHKa Ha KoHMpoAa npu 3A mun 2. Had-8epoam-
Ho BapuabuaHocmma Ha kpbBHUMe 3axapu e ak-
Mop®bM, onpegeAaw, HageX>KgHO-CMma Ha 2AUKUpaHua
Xemo2A06UH npu ynompebama My Npu HEUHCYAUHAE-
kyBaHu nauueHmu u npu u3znoa3zBawu npemukcupat
uHcyauH (BepoamuHo B8 me3u 2pynu 3aboraBaHemo
npomuua cpaBHumeaHo cmabuaHo). [pu nauueHmu-
me cbc 3A mun 2, aekyBaHu ¢ uHMeH3uUUUpPaHa UH-
cyauHoBa mepanusg, BapuabuaHocmma Ha 2AuKemuu-
me e N0-20AIMa, KOEMO Ce onpegeAa OM camus mun
AeYeHue U xapakmepa Ha 3aboaaBanemo.

B Hawemo u3caegBane nauueHmume Gaxa Ge3
3HayuMa cmamucmuyecka pa3auka 666 Bb3zpacmma
U Ha4aAHO OUEHEHUA KOHMPOA Ha 3aboanaBaHemo (Ha-
yaanua HbA, ). o mo3u HayuH me3u gpakmopu baxa
u3kAtoyeHu kamo noBauaBawu HuBama Ha 2AuKemuu-

me no Bpeme Ha npocregaBanHemo u kpalHua HbA, .
O6cbxgalku pezyamamume Hue onpegeAuxme UH-
gupekmuuam u3Bog, ye HuBama Ha HbA, npu nauu-
€HMU C UHMeH3uuUUpaHa uHcyauHoBa mepanus He
Ca HaNbAHO HageXkgeH Noka3ameA Ha 2AUKEMUYHUA
KOMPOA, 3a pajauka om 2pynume, HenpoBexkgawu
UHCYAUHOAEYEHUE UAU AekyBaHu C npemukcupaH uH-
CYAUH, Kbgemo mo3u nokazameaA gobpe kopeaupa c
uzmepBaHume 3axapu u onpegeAaa 3HaYUMa CmMeNeH
Ha goBepeHocm Kbm HE20 Kamo NOKa3amea 3a OUgEH-
Ka Ha KOHMPOAA.

OmHocumeAaHo MaAkuam Opou uzcaegBaHu na-
uueHmu 6 pazauuHume 2pynu e ocHoBeH Hegocma-
mbK Ha u3jcaegBaHemo. Bbnpeku cmamucmuuecku
3HaYuUMUMeE pa3Auku u gaHHu, nomBbpxkgaBaHe Ha
pe3yamamume npu No-20A€MU KOXopmu Ou Cnomo-
2Hano 3a uzacHaBaHe Ha me3u HecbomBemcmBua u
6u garo Bb3MOXKHOCM 3a NO-NbAHA OUEHKA Ha onuca-
Hume 3aBucumocmu.

3akaloyeHue

Bb3 ocHoBa Ha noAydeHUmME gaHHU 3aKAIOUYUXME,
Yye Npu navueHmMu cbe 3A mun 2, kKoumo noayyaBam
NEepOPaAHO AeveHue UAU npegBapumeAHOo cmeceH UH-
cyauH, HbA, e ueHeH memog 3a oueHKa Ha gbA20CPOY-
HuAa KOHMPOA. [pu cayuau, AekyBaHu ¢ MHO2ZOKpamHu
gHeBru urkekyuu uncyaun, HbA, He kopeaupa cmpo-
20 ¢ uzmepBaHuama Ha KpbBHama 2atoko3a u mpabBa
ga ce u3noa3Ba 3a koHMpoAHa oueHka camo 6 Kombu-
Hauua c camocmoameAHo npocaegaBaHe Ha kpbBHama
3axap. Heobxogumo e mbpceHe Ha HOBU, no-Hagexg-
HU MEMOQU 3a OUEHKA Ha 2AUKEMUYHUA KOHMPOA B Ha-
Kou mepaneBmuyHu 2pynu.
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Aim: to assess the reliability of glycated haemoglobin in defining the long-term control of type 2 diabetes
mellitus dependent on different therapeutic regimens.

Materials and methods: We studied 85 patients (50 men, 35 women; mean age 58,79 + 12,82 years) with
type 2 diabetes (31 on non-insulin therapy, group 1; 33 on pre-mixed insulin, group 2; 21 on multiple insulin
injections, group 3). Patients performed multiple daily blood glucose measurements of fasting and prandial blood
glucose for a 12 week period. HbA, was measured at the start and at the end of this period. Results: In group 1
the coefficient of correlation with mean glucose was r=0,699, p<0,01, in group 2 with r=0,452, p<0,01 while in
the multiple injection treated group no correlation was found for type 2 diabetes with r=0,308. In the non-insulin
treated group and in patients on pre-mixed insulin, HbATc showed good correlation with mean blood glucose
before and after breakfast, before and after lunch, before and after din-ner, before bedtime and at night (p<0,05).
No such correlation was found in the group on intensified insulin treatment. No correlation with glucose variation
was found in any of the groups.

Conclusion: Based on our data we conclude that in patients with type 2 diabetes receiving oral treatment
or pre-mixed insulin, HbA, is a valuable control assessment method. In cases treated with multiple daily insulin
injections, HbA, is not strongly correlated with blood glucose measurements and should be used for control
assessment only in combination with self-monitoring of blood glucose.

Key words: glycated haemoglobin, glucose control, therapeutic regimen

Introductioon

Glycated hemoglobin (HbA, ) is accepted as
the gold standard for assessing glycemic control of
diabetic patients. HbA, values are a result of chronic
glucose exposure for 2-3 months and are determined
by both fasting and postprandial glycaemia. Glycated
hemoglobin is an index of mean glucose levels over
the preceding few months and is directly related to

erythrocyte survival (on average about 120 days). The

value of glycated hemoglobin is determined by all of the
red blood cells present in the circulation - the oldest
as well as the youngest cells. Recent plasma glycaemia
(over the last 3-4 weeks) contributed to a greater extent
to HbA, _than older ones. Blood glucose level in the
last 30 days accounts for about 50% of the final result,
and those from the previous 90 to 120 days determine
only 10% (1, 2).This explains why, although HbA, is a
reflection of a relatively long period of 2-3 months, its
levels may change relatively quickly with significant
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fluctuations in blood glucose level, and the reported
changes could be less than those for 120 days. The HbA, _
assay is more conservative in regard to assessment
condition terms in comparison to intravenous glu-cose
measurement. It can be done at any time of the day, it
does not require special preparation before the test as
a special diet regimen or starvation and has longterm
stability in storingblood under the specified conditions.
As noted above, in cases with a normal erythrocyte
lifetime, HbA, _is a reliable indicator of glycemic status
over the previous 8-12 weeks. The accuracy of the
glycated hemoglobin assay is influenced by the factors
that affect erythrocyte survival as well as the non-
enzymatic glycosylation of hemoglobin. Hematological
conditions such as hemoglobin variants, iron deficiency,
hemolytic anemia, ureaemic carbamylated he-
moglobin, various other specific conditions including
dyslipidemia, malignancies, hepatic cirrhosis, certain
drugs, and pregnancy are among the factors that affect
HbA, _level (3).

Interactions between blood glucose levels and
HbA, are extremely complex. Several studies track
the correlation between blood glucose and glaciated
haemoglobin during different parts of the day. (4, 5, 6).
The blood glucose level before lunch and in the earlier
stages of the follow-up period shows less correlation
with HbA, than blood glucose levels in the morning and
later in the day (7). Several studies have confirmed that
the contribution of postprandial glycaemia is greater at
lower HbA, values. With glycated hemoglobin 6,5%,
almost 90% of its value is determined by glycemia after
food intake. At the same time, at values above 9,0%,
40% is the result of postprandial glycaemia (8).

Although the intraindividual variations of HbA,_
are minimal, there is evidence that fluctuations of the
HbA, value is not associated with glycemic status
and that defines patients as ,weak or slow glycators”
and ,strong or fast glycators” depending on the
glycation rate of their proteins (9). Fast glycators
have a consistently higher HbA, than expected for
the corresponding mean glycemia, while the slow
glycators have lower levels. Suggested explanations
include interindividual differences in tissue glycation,
factors affecting membrane permeability to glucose
or hemoglobin binding, as well as genetic factors (10).
Some authors believe that glycated hemoglobin and
its levels show racial differences regardless of glycemic
levels. For example, according to some meta-analysis,
Afro-Americans have a higher level than Caucasians
(differences of up to 0,65% are reported) (11). However,
there is no consensus of opinion on this matter.

Many studies compare blood glucose levels at a
specific time of day with HbA levels, indicating that
postprandial glucose is more strongly associated with
HbA, _levels (12-14). The demonstrated simple linear
regression dependence is characteristic of both the

stable course of diabetes mellitus and the initial
intensive control (15). There are numerous data that
demonstrate that glycated hemoglobin alone is an
insufficient assessment tool for the overall metabolic
situation in patients with diabetes mellitus. The risk of
developing complications associated with diabetes,
obviously depends not only on longterm glucose values
but also on the presence of shortterm glycemic peaks
and outbursts ranging from minutes to hours.

Materials and methods:

In order to establish the relationship between
glycated hemoglobin and type 2 diabetes mellitus
therapy, we studied 85 patients. Depending on the
type of treatment, the study group was divided into
three subgroups:

« Group 1, non-insulin-treated - 31 patients;

- Group 2, receiving pre-mixed insulin therapy -
33 patients;

+ Group 3, treated with multiple insulin injections
- 21 patients.

Patients were precisely asked about their medical
history, disease status, treatment type, concomitant
illness, and complications. The study did not include
patients with severe concomitant illnesses, hepatic
and renal failure, patients with iron deficiency or other
anemia, pregnancy or other conditions that could
influence the control of the disease and the parame-
ters for its follow-up. Patients were followed up for a
12-week period and were asked to perform a 8-point
profile (blood sugar before breakfast, lunch and dinner,
blood sugar 2 hours after breakfast, lunch and dinner,
at bedtime and at 3 a.m.) for at least three days in the
week. The patients themselves determined on which
day of the week they would perform the meas-urements
as well as encouraging them to carry out additional
measurements on the other days. The same type of
glucometer (Optium Exceed) was used in the study to
avoid technical dis-crepancies. For the convenience of
patients, at the beginning of the observation period, a
dia-ry was provided with instructions for recording the
measured values.

HbA, was measured at the beginning and at the
end of this period. The correlation between HbA,_
and blood glucose measurements at different times
of the day was reported by comparing the results in
the different treatment groups. The critical level of
significance used was o = 0,05. The corresponding null
hypothesis was rejected when the P-value was less than
a. The mathematical data processing used SPSS version
16,0 for Windows.
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Table 1.  Distribution by gender, age, disease duration and baseline HbA, _in the groups.

N distribution Age Duration Baseline
Gender of diabetes HbA,
Group 1
non-insulin treatment 31 males - 17 59,35£11,02.| 8,06£5862. | 7,13%£0,85%
females - 14
Group 2
pre-mixed insulin 33 males - 24 61,61£6,21 2.1 11,76%5,65 2. | 7,64%1,40%
therapy females - 9
Group 3
intensified insulin 21 males - 9 60,95+6,22 2. 13,62+5,53 2.| 7,79%1,23%
therapy females - 12
Table 2. Group 1 Group 2 Group 3
Correlation coefficient (Pearson
Correlation) between HbA and Before breakfast 0,709** 0,496** 0,354
Tc
the mean blood glucose during the After breakfast 0,571 0,578** 0,279
different parts of thg day at the end Before lunch 0,764 0,452° 0,423
of the follow-up period.
After lunch 0,606** 0,709** 0,360
Before dinner 0,640** 0,531** 0,151
After dinner 0,632** 0,496** 0,256
At bedtime 0,502** 0,528** 0,041
At night 0,647** 0,409* 0,245
Whole period 0,699** 0,452** 0,308

* the correlation is significant at a level below 0,05.
** the correlation is significant at a level below 0,01.

Results:

Of the 85 patients, 50 were male and 35 were
female. The mean age was 58,79 £ 12,82 years. Patients
were diagnosed with type 2 diabetes mellitus with a
duration of 10,61 = 6,03 years. Table 1 presents the
characteristics of patients of all groups.

The gender distribution shows differences and
heterogeneity in the different groups due to random
patient selection based on patients, willingness to
participate in the study. Pa-tients were of similar
average age, with no statistically significant difference.
Differences among the groups were established as
concerns duration of the disease. Shorter duration was
found in patients with type 2 diabetes on oral therapy
(8,06£5,86 years, p <0,05) versus the other 2 groups.
Regarding the glycemic control at baseline assessed by

HbA, , there were no significant differences among the
different groups.

Patients’ therapy was not changed during the
observed period. Patients on insulin therapy only
changed the dose regimen according to their diet and
physical activity. It is important to note that each patient
underwent education on the role of diet and physical
excercise in the treatment of diabetes.

Table 2 presents the correlations between HbA,
and blood glucose levels during different parts of the
day in the three treatment groups. In group 1, the mean
glucose correlation coefficient was r=0,699, p<0,01, in
group 2: r=0,452, p<0,01. Correlation was not estab-
lished in the multiple injection group(r=0,308). In the
group of noninsulin-treated patients and in the group
of patients on pre-mixed insulin, HbA, showed good
correlation with mean blood glucose before and after
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breakfast, before and after lunch, before and after
dinner, at bedtime and at 3 a.m. (p<0,05). There was
no such correlation in the intensified insulin thera-py
group. In group 1, not receiving insulin therapy, there
was a high significant correlation for each sub-period
and overall for the mean values of glycemia before
breakfast, before noon, after noon, pre-dinner, after
dinner and at night. For the entire observation period
in group 2 (patients treated with pre-mixed insulin) a
good correlation was found between mean glycemia
and HbA, . The correlation coefficient was consistently
good for glycemia before breakfast, before noon, after
noon, predinner and postdinner. The highest figure
was for correlation after noon (r=0,709) and pre-dinner
(r=0,531), and with low significance was at bedtime
(r=0,528) and at night (r=0,409). Generally speaking,
when compared to group 1, there was a relatively
weaker correlation, with the exception of the post-
dinner hours, during which the correlation was stronger
for group 2. For group 3 (patients with type 2 diabetes
mellitus on intensified insulin regimen) there was a low
correlation between mean blood glucose for the whole
period and HbA, (r=0,308). A similar correlation was
also observed with blood glucose after lunch (r=0.360)
and before breakfast (r=0,354). However, the variability
between periods was more pronounced in the early
hours, after dinner and before bedtime. Therefore, in
patients with type 2 diabetes mellitus on intensified
insulin therapy the relationship between HbA, and
mean glycemia is not so pronounced, and glucose
measurements can not be accurately predicted based
on HbA, levels and vice versa.

Considering the standard deviation of blood
sugars, the HbA, dependence and blood sugar
variations were investigated. Each treatment group was
examined alone, but no correlation with the standard
deviation was established. HbA,_is unable to reflect
glycemic varia-bility in any of the treatment groups.

Discussion

Theimportance of HbA, assessmentis well defined
in clinical practice. It is an indicator for the long-term
control of diabetes, need for therapy change and, more
recently, for the diagnosis of carbohydrate disorders
(16). HbA, has been officially accepted as a criterion
for diagnosing diabetes mellitus despite contradictions
still present regarding this (17). The extent to which the
levels of registered glycated hemoglobin depend on
the type of treatment administered (not the particular
drug used) and the extent to which the different HbA, _
groups depend on the different types of therapy is
poorly documented in the scientific literature.

Numerous studies currently involving modern
continuous glucose monitoring systems have reported
similar HbA, _ values in patients with significantly
different glucose fluctua-tions and glycemic control.

Similar glycated hemoglobin in some cases is recorded
in high variable or nonvariable blood glucose level. The
strongest HbA, correlation is with the average blood
glucose and the rapid fluctuations of the latter do not
affect its levels. Practical tools such as continuous
glucose monitoring (CGM) systems provide better
information on overall glucose control in patients. In
certain patient groups (e.g. hemodialysis), glycated
he-moglobin is an unreliable marker and continuous
glucose monitoring is a control method of choice.
The use of CGM continues to be limited, especially in
patients with type 2 diabetes, for various reasons such
as price, insufficient motivation and inconvenience. At
the same time, they reflect a relatively short observation
period with a single administration (up to 7 days).

HbA, _remains the most used control assessment
tool for diabetes mellitus. It is suspected that the
variability of blood glucose is the factor determining
the reliability of glycated hemoglobin when used in
non-insulin-treated patients and those using pre-mixed
insulin (probably the disease state is relatively stable in
these groups). In type 2 patients treated with intensified
insulin therapy, the glycemic variability is greater, which
is determined by the type of treatment itself and the
nature of the disease.

In our study, patients had no statistically significant
difference in age and baseline assessment of disease
control (baseline HbA, ). Thus, these factors were
excluded as influencing glycemic levels and end-period
HbA, . Discussing the results, we determined the
indirect conclusion that HbA, levels in patients with
intensified insulin therapy are not a reliable indicator of
glycemic control, unlike noninsulin treated or premixed
hemoglobin groups, where the HbA, value correlates
well with the measured glucose and determines a
significant degree of confidence as an indicator of
control assessment.

The relatively small number of patients studied
in the different groups is a major disadvantage of the
study. Despite statistically significant differences and
data, confirming results with larger cohorts would help
clarify these inconsistencies and allow a more complete
assessment of the described dependencies.

Conclusion

Based on our data, we concluded that in patients
with type 2 diabetes mellitus receiving oral therapy
or premixed insulin, HbA, is a valuable method of
assessing long-term control. In cases treated with
multiple daily insulin injections, HbA, does not strictly
correlate with blood glucose measurements and should
only be used for control assessment in combination
with selfmonitoring of blood glucose. There is a need
for new, more reliable methods for assessing glycemic
control in some treatment groups.
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v C60o60gHO gocmbneH calim, npegaazaw] uguepnameaHa
uHpopmayua 6b6 Bcuuku obAacmu Ha KAUHUYHaAmMa
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OpueuHanHa cmamus

YUecmoma u xapakmepucmuka Ha HapyuwleHuA
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CUHgPOM (aHaau3 Ha nonyAayquama 6 egua 60AHUYa
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Pe3siome

Memaboaumnuam cungpom (MemCuH) e wupoko paznpocmpareHo 3aboaaBaHe, koemo e ocHoBa 3a
cbpgeyHo-cbgoBu 3aboraBaHua (CC3) u 3axapeH guabem mun 2 (T23A). Lleama Ha Hacmoawomo npoyyBaHe
e ga ce uzcaegBa vecmomama u muna Ha HapyweHua 2Al0K03eH moaepaHc npu 60aHU ¢ MemCuH om peaaHus
>kuBom.

Mamepuaa u memogu: BkatoueHu ca 378 6oaHu ¢ MemCuH - 293 >eHu (77,5%) u 85 mbxxe (22,5%) Hag
20-2oguwHa Bb3pacm, nocmbunuau 8 KauHuka no EHgokpuHoaoaus, YHuBepcumemcka 6oaHuua Copuameg
(01.01-31.12.2018 2). boaHume ca paznpegeaeHu 6 mpu Bb3pacmoBu 2pynu: maaga Bv3pacm (<45 2.) - 100
AuUa (26,4%); cpegHa Bb3pacm (45-65 2.) - 185 Auua (48,9%); mpema Bb3pacm (>65 2.) - 93 auua (24,7%).

Pezyamamu: pu u3caegBanume 6o0aHu ¢ MemCuH gomuHupa nbpBa cmeneH Ha 3amabcmaBanHe (BMI -
30-35 kg/m?) - 53,5% (n=203), a apmepuasHama xunepmonus (AX) ce cpewga 6 75% (n=283); 6 61% (n=236)
UMa HapyweH 2Atoko3eH moaepaHc: T23A - 40,2% (n=167) uau npeguabem - 20,9% (n= 69). 3a Bcaka no-Bu-
coka Bb3pacmoBa kamezopua vecmomama Ha T23A HapacmBa om 23,5% (n=23) 3a managama Bb3pacm, Ha
46,7% (n=86) 3a cpegHama Bb3pacm, pecn. 63% (n=58) 3a mpemama Bb3pacm, p<0,001. Mb>xeme umam
no-Bucoka yecmoma Ha T23A om >xeHume - 58,8% cpewy 40%, a >keHume umam 2 NbMuU NO-Y€CMO OM Mb-
»keme ycmaroBeH npeguabem - 8,9% cpewy 4,7%, p<0,05. MNpu 1% cmenen 3amabcmaBare 40% om 60AHU-
me ¢ MemCuH ca ¢ T23A u 40% ca c HopmaAeH 2Al0K03eH moAepaHc, a npu 1™ cmeneH - 50% umam T23A,
cpewy 32% ¢ HopmaaeH 2Atoko3eH moaepatc, p<0,05. YecmanoBu ce, ye HoBoomkpumuam T23A e 4 nomu
no-pagbk om u3zBecmuun T23A (20,4% cpewy 79,6%, p<0,05), a HoBoomkpumuam npeguabem e ¢ 60% no-
yecm om u3zBecmHun npeguabem (62% cpewy 38%, p<0,05).

3akaoyerHue: Yecmomama Ha T23A npu 6oaHume ¢ MemCux HapacmBa 3Havumo ¢ HanpegBare Ha Bb3-
pacmma, Ha uHgeKkca Ha meAecHa maca u e no-Bucoka npu mbxxeme.

KaroyoBu gymu: memaboaumen cungpom, 3axaper guabem mun 2, npeguabem, apmepuaaHa xunepmo-
Hua, 8 peaaHua >xuBom
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AnHa-Mapusi BopucoBa u cbmpygHuyu

BvBegeHue

Memaboaumnusm cungpom (MemCuH) e wupo-
KO paznpocmpareHo 3aboaaBaHe, koemo e ocHoBa
3a cbpgeuHo-cbgoBu 3aboaaBarua (CC3) u 3axapeH
guabem mun 2 (T23A) (1). OcHoBHuUmMe My napamempu nNo
yecmoma Ha npoaBaeHue ca abgoOMUHAAHO 3amMAbBC-
maBaHe, apmepuaaHa xunepmoHua (AX), gucaunu-
gemun, noBuweHa kpbBHa 3axap Ha 2aagHo (I1K3T),
uHcyauHoBa pezucmenmuocm (MP). Bceku eguH om
KomnoHeHmume Ha MemCuH e He3zaBucumo u ca-
mocmoameAHo cBbp3aH ¢ pazBumuemo Ha cbpgeu-
Ho-cbgoBo 3aboaaBare (CC3) u T23A u 3amoBa e
gupekmeH obekm 3a npeBeHuua u aeuverue (2). Vn-
mepecHo 6u BuAO ga ce ymouyHU NPUHOCHM Ha om-
geAHume KomnoHeHmu Ha MemCuH 3a HezoBomo
hopmupate, 3awomo moBa we cb3igage onpegeseHa
cneuuduka 8 nogxoga (3).

B nybaukauusma Ha Araujo et al. (4) Bopxy
National Health and Nutrition Examination Survey
2009-2016 ce gaBa onpegeaeHue Ha VHgekc Ha me-
maboAaumHo 3gpaBe - HopmaAHu OBGUKOAKA Ha ma-
Auama, KpbBHa 3axap Ha e2ragHo, KpbBHO HaaseaHe,
Aaunugu 6e3 ga ce npuemam AekapcmBa. OkazBa ce,
ye moBa ca camo 12,2% (95% Cl:10,9-13,6) 8 amepu-
KaHckama nonyaauua (4). TpeBoxkHomo e, ue mema-
6oAumHo 3gpabe e Haauue npu MBbpge MaabK npo-
ueHm om nonyaauuama u moBa nocmaBa nog puck
om CC3 mHO20 20AeMu 2pynu om HaceaeHuemo. VIH-
mepecbm HU 6 Hacmoawomo npoyyBaHe bewe Ha-
COYeH KbM aHaAU3UpaHe Ha Xapakmepucmukama Ha
MemCuH cpeg xocnumaau3upaHu 60AHU, cneyuasHO
NO OMHOWeEHUE Ha Yyecmomama u muna Ha Hapyule-
Hua 2Al0KO3eH moaepaHc. Vimaxme npegBug, ye cme
ycmanoBuau 8 nonyaayuoHHUA CKPUHUHZ Yy Hac npe3
2012 2. cpeg auuama ¢ MemCut noBuwena kpbBHa
3axap Ha 2aagHo 6 53,4% cpewy 9,5% npu Auua 6e3
MemCun, p<0,001 (5, 6).

Lleama Ha Hacmoawomo npoyuyBare e ga ce u3-
cregBa HapyweHua 2AOKO3eH MOAepaHC Npu Xoc-
numaauzupaHume 60AHuU ¢ MemCuH, nocmbnuau 6
egHa EHgokpuHOAO2UYHA KAUHUKA 3a cpok om 1 20-
guHa m.e. cumyauuama om peaaHus >kuBom u Bpb3-
kama Ha moBa Hapywetue npu MemCuH ¢ Bb3pac-
mma, noAa u ¢ obuvadHo Hal-yecmama KOMNOHeHmMa
Ha MemCuH - apmepuarHama XxunepmoHus.

Mamepuaau u memogu

B KauHuka no EHgokpuHOoaozua u Boaecmu Ha
obmaHama, YMBAA Cocpuameg 3a cpok om 1 2oguHa
(01. 01. 2017 2. - 31.12-2017 2.) ca hocmMbNUAU Ha
AeyeHue 1170 6oAHU, om Koumo 378 ca ¢ guazHo3a
MemCuH. Xapakmepucmuka Ha uzcaegBaHama epyna
om 378 60AHU: x)xeHume ca 77,5% (n=293), a mbxkeme
-22,5% (n=85). boaHume (>20-82 2.) ca paznpegeaeHu

8 mpu Bb3pacmoBu epynu - <45 2. (26,4%), 45-65 2.
(48,9%), >65 2. (24,7%). Cnopeg uHgeKkca Ha meAecHa
maca (MTM) ca ogpopmeHu mpu 2pynu: | cmeneH Ha
3amabcmaBane MTM=30-35 kg/m? (53,5%), Il cme-
neH Ha 3amabcmabBane MTM=35-40 kg/m? (23,9%), IlI
cmeneH Ha 3amabcmaBane UTM>40 kg/m? (22,4%).

AHaAu3zbm e u3epageH Ha 6azama Ha npenopb-
kume Ha IDF (2005 2.) (7), WHO (2000 2.) (8) u 6
cb2Aacue ¢ HoBama xapmoHu3upawa geuHuuUA Ha
MemCuH (9) u kamo eBponeluu u om 6arama paca
oueHuxme 3a Hawume 6oAHU npaz 3a abgomuHaAHO
3amabcmaBaHe upe3 obuKoAKa Ha maauama >94 cm
3a mbykeme u 280 cm 3a >KeHume, Kakmo U Cb2AACHO
onpegeaeHuemo 32 MemCuH HaAuuyue Ha owe NnoHe
gBa komnoHeHmMa.

CaegoBamenHo, 0606weHO Moxe ga ce odep-
mae caegHama xapakmepucmuka Ha npemuHaAume
60oAHU - 4/5 ca »eHu, noroBuHama om Bcuuku 6oAHU
ca Ha cpegHa Bb3pacm (45-65 2.) u 8 Hag noaoBuHama
cAyvau 3amabecmaBaHemo e om | cmene.

Cmamucmuyecku aHaAUu3 Ha gaHHUmMe

3a oueHka Ha HUBOMO Ha 3HaYuMoOCm Ha onpe-
geAeHU eMnupUYHU Xapakmepucmuku ca uznoa3BaHu
b6azupaHume Ha NPegnoAOXKEHUA OMHOCHO pa3npe-
geaeHuemo Ha mecmBaHume npu3zHauu HuBa. Cma-
mucmuyeckume obpabomku ca HanpaBeHu cbc SPSS
13.0. Kamo epaHuuHa cmouHocm 3a paBHuwemo Ha
3Hauyumocm ce npuema 0,05, ocBeH ako He e u3pudHO
ombean3aHa gpyza cmoUlHocm.

Pesayamamu u obcvkgaHe

PaznpegeaeHuemo Ha 6oaHume ¢ MemCuH no
gBama nokazameaa noa u Bb3pacm nokasza, ye Hag
65-20guwHa Bb3pacm gBa nbmu noBeye ca >xeHume
(25,3% cpewy 12,9% muixke), p<0,05. B cpegHama
Bb3pacm (45-65 2.) gomuHupam mbxkeme (60% mbixe
cpewy 49% >xeHu), a B maagama Bb3pacmoBa epyna
(20-44 2.) paznpegeareHuemo e ugeHmuuHo. Taka ce
oka3a, ye noBeue ca mbxxeme ¢ MemCuH 8 mraga u
cpegHa Bb3pacm, a 6 mpemama Bb3pacm gomuHu-
pam >xeHume (Que. 1). NpaBu BneuamaeHue, ue NTM
HapacmBa go cpegHama Bb3pacm u caeg moBa cnaga
¢ HanpegBaHe Ha Bb3pacmma (Que. 2). ToBa moxe
ga ce cBovpxe c pakma, ye B mpemama Bb3pacm
3anouBam ga gomuHupam kamaboAHU Hag aHaboOAHU
npouecu.

MoaoBunama 60aHu ¢ MemCuH ca ¢ nbpBa cme-
nex 3amabcmaBare m.e. ¢ ITM=30-35kg/m? u moBa
ca 55% om »xeHume u 47% om mbkeme. Apycama
noroBuHa om GoAHume ca paznpegeAaeHu no paBHo
mexkgy Bmopa u mpema cmeneH 3amabcmaBaHe
(30,6% mobxxe cpewy 21,8% >keHu ¢ Bmopa cmeneH
3amabemaBare u 22,3% mbxke cpewy 22,9% >KeHu ¢
mpema cmeneH 3amAabcmabaHe).

Xapakmepucmukama Ha u3zcaegBaHume 60AHU
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¢ MemCuH, KOAMoO ce onpegeAqd Om yecmomama Ha
omgeAHUMe KOMNOHEeHMU, e cAegHama:

v'75% umam AX (2130/85 mmHg);

v'61% ca c HapyweH 2A10k03eH moaepaHc (T23A
uAu npeguabem);

v 46,2% umam noBuweHu mpuzauuepugu (>1,7
mmol/l);

v'43,8% umam noBuwen LDL-xoaecmepon (23,35
mmol/I);

v'27,2% ca c noBuweHu egHoBpemeHHO mpuzAu-
uepugu + LDL-xoanecmepoa.

C HapyweH 2Al0KO3eH moaepaHc ca 61% om
xocnumaau3upaHume 6oAHu ¢ MemCuH, om Koumo
c T23A ca 40% u c npeguabem - 21%. Camo 39% om
60AHUMEe ¢ MemCuH umam HOPMAAEH 2AIOKO3EeH MOAe-
paHc. OkasBa ce, ue c HanpegBaxe Ha Bb3pacmma npu

6oaHumMe ¢ MemCuH HapacmBa u puckbm om T23A
(Due. 3).

»keHu ¢ MemCuH yecmomama Ha HOPMaAEH 2AI0KO-
3eH moaepatc e no-Bucoka B cpaBHeHue ¢ mbxxeme
(37,4% cpewy 25,9%).

AHaAU3bM Ha Yecmomama Ha HapyweHua 2Alo-
KO3EeH moAepaHC Npu Xochumaau3zupaHume O6OAHU C
MemCuH mexkgy 2pynama c 1% u mazu ¢ lll™ cmenen
Ha 3amAbcmaBaHe nokaza caegHume ocobeHocmu:
npu 1% cmenen 3amabcmaBatre 40% ca ¢ T23A u 40%
Cca C HOPMaAEH 2AIOKO3eH mMoAepaHc, gokamo npu -
ma cmeneH 3amabcmaBaHe 50% ca ¢ T23A u 32% ca
C HOpMaAeH 2AlKo3eH moaepaHc (p<0,05). Ta3u 3Ha-
yuma paszauka nokazBa mHo20 cuaHama Bpb3ka mex-
gy cmeneHma Ha 3amabcmaBane u pucka om T23A.

Oka3za ce, 4ye npu xocnumaau3upaHume HGOAHU ¢
MemCuH HoBoomkpumuam T23A e 4 nbmu no-pagbk
om u3zBecmHua T23A (20,4% cpewy 79,6%, p<0,05),
gokamo HoBoomkpumuam npeguabem e ¢ 60% no-

PaznpegeaeHue no
noA u Bb3pacm Ha
XxocnumaauzupaHume
60AHU ¢ MemCuH.

> 652 - 12,5%

0% 20%

B Muxke

Bb3pacm npu mbXke u XkeHu

25,3%

48,8%

I
< 45..

25,9%

40% 60% 80%

XeHu

AHaAuzbmM nokasza, ve 3a Bcaka Bbv3zpacmoba ka-
mezopua npu 6orHume ¢ MemCuH yecmomama Ha
T23A npoepecuBHo HapacmBa u gokamo npu mAagu-
me (20-44 2.) e 23,5%, mo 6 cpegHama Bb3pacm (45-
65 2.) cmaBa 46,7% u 6 mpemama Bb3pacm (Hag 65
2.) gocmuza 63%, p<0,01.

Mwbikeme umam no-Bucoka yuecmoma Ha T23A 6
cpaBHeHue ¢ xxeHume - 58,8% cpewy 40%. TakuBa ca
gaHHUMe U oM enugemuoAo2udHUmMe npoy4BaHua Ha
3axapeH guabem 8 6bAzapckama nonyaauua ¢ npeob-
AagaBane Ha mbxkeme - 9,2% cpewy 6,9% npe3 2006
2. pecn. 11,5% cpewy 7,8% npe3 2012 2. (5, 6).

B cowomo Bpeme npu xocnumaau3zupaHume

yecm om u3zBecmuua npeguabem (62% cpewy 38%,
p<0,05). Tazu koHcmamauua BepoamHo e cBbp3aHa
¢ no-vecmomo u3caegBaHe Ha kpbBHama 3axap npu
Autama cbc 3amabcmaBade u no-cBoeBpemerHo
nocmaBaHe Ha guazHo3zama guabem, a 2paHuuHUMe
cmoUHOCMU Ha 2AUKemuama ca 6uau npenebpezBaru
uAU NoBmopHUAM UM KOHMPOA € OMAa2aH gbA20 UAU
gopu e 3abpaBeH. Hue ycmanoBuxme, ve npu 6OAHU-
me ¢ MemCut 8 cpegHa Bb3pacm puckbm om npegu-
abem e Hal-Bucok (Que. 4).

YcmanoBaBa ce, ye >keHume umam 2 nbmu
no-yecmo uzBecmen npeguabem 6 cpaBreHue ¢ mb-
»xeme - 8,9% cpewy 4,7% (p<0,05), koemo Bepoam-
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AHHa-Mapus bopucoBa u cbmpygHuyu

MHgekc Ha meaecHa 80
maca u Bv3pacm R2=0,0342
npu 6oAHume ¢ 70
MemCuH.
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om guabem npu
6oAHUMe ¢ Mem-
CuH.

Ho e cBbp3aHo ¢ no-yecmu u3zcaegBaHua u ¢ no-2o-
AaMa 2puxka 3a 3gpaBemo om cmpaHa Ha >keHume
8 cpaBHeHue ¢ mbxeme. boaHume ¢ MemCuH om
mpemama Bb3pacmoBa 2pyna (>65 2.) cbwo ce 2pu-
»>kam noBeuve 3a 3gpaBemo cu u 3amoBa uzBecmuuam
npeguabem npu max e c¢ Had-Bucoka yecmoma npu
cpaBHeHue ¢ gpyeume gBe BbzpacmoBu epynu (11%
cpewy 7%, pecn. 6,6%), a HoBoomkpumuam npegu
abem 6 mpemama 6v3pacmoBa 2pyna e 2-2,5 nbmu

no-pagbK - 6,5% cpewy 12,2%, pecn. 16,5% (p<0,05).

Yecmomama Ha npeguabema He noka3Ba cb-
wecmBeHa guHamuka mexkgy 2pynume om mpume
cmeneHu Ha 3amabcmaBade (19,1% 3a 1% cmeneH,
27% 3a 1IP* cmeneH u 17,9% 3a IlI™ cmeneH 3amAbC-
maBaxe, NS).

ApmepuaaHama xunepmotus (AX) e eguH om oc-
HoBHume puckoBu hakmopu 3a CC3. Ta geticmBakak-
MO CaMOCMOAMEAHO, maka U yecmo 6 cbyemaHue ¢
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gpyeau puckoBu pakmopu - 3axapeH guabem, 3amabc-
maBaHe, memaboaumen cuHgpom. Om egHa cmpaxa
AX e npegukmop 3a memaboaumeH cuHgpom - 6 58,3
% om Bcuuku cayyau ¢ AX (5). Om gpyea cmpaHa
paznpocmpaHeHuemo Ha AX cpeg guabemuuume e
3Hayumo no-Bucoko B cpaBHerue ¢ Heguabemuuume
6 eymupeougHo cbecmosnHue (79,6 % cpewy 39,5 %,
p<0,001).

ApmepuaaHama xunepmoHus, Kakmo e gobpe u3-

Becmto (10) npoepecuBHo HapacmBa ¢ HanpegBaHe
Ha Bvb3pacmma. B Hawua mamepuan ce HabaogaBa
cowuam eHomeH (Que. 5). Caeg 45-e2oguwHa Bb3-
pacm HacmbnBa gpacmuuHo yBeauueHue B vecmo-
mama Ha AX npu xochumaau3upaHume 60AHU ¢ Mem-
CuH, koamo gocmuea 86 - 95% (nog 45 2. - 33,7%,
45-65 2. - 86,3% u Hag 65 2. - 94,6%, p<0,05).
PaznpegeaeHuemo no noa npu 6o0AHUMe ¢ Mem-
CuH noka3za, ye >keHume umam maAako no-Bucoka uec-

Bb3pacm u puck om
pes fipeducgem R=00147 | thooten o v
@9 o ®
®t%encccccec®’
C NpeAuabem
0 20 40 60 80 100
Bbv3pacm
Yecmomama Ha apme- 5
puaAHama xunepmoHusa be3 AX R*=0,363
HapacmBa ¢ HanpegBane
Ha Bb3pacmma. e [
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AHHa-Mapus bopucoBa u cbmpygHuyu

ApmepuaaHa XunepmoHua U HapyuweH 2Al0ko3eH moaeparc 68 gBama noaa.
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moma Ha AX cpewy mbxkeme (83,5% cpewy 72,4%),
Ho B Hawe nonyaauuoHHO npoyuBaHe yecmomama
Ha AX npu mbXeme e 3Hadumo no-Bucoka 45,1% 6
cpaBHeHue ¢ xxeHume 33,5%, p<0,001 (5).
MNombpcuxme Bpb3zkama mexkgy yecmoma Ha AX
npu xochumaau3zupaHume 60AHU ¢ MemCuH U HaAu-
yuemo Ha T23A u ycmaHoBuxme, ve e no-Bucoka yec-
momama Ha AX npu 6oaHume ¢ MemCuH u T23A 6
cpaBreHue ¢ 6oaHume ¢ MemCun 6e3 T23A. NMpaBu
BneyamaeHue, ve npu mbxkeme ¢ MemCuH AX e mac-
Ho 066bp3aHa C 2ADKO3HUA MOAEpaHC U gokamo npu
T23A AX uma 6 89% om mbxeme, npu npeguabem
- 6 70%, a npu HOpmaAeH 2A0KO3eH moaepaHc AX
uma egBa 6 56%. Te3u KOHCMamauuu MHO20 gobpe
uatocmpupam npu MemCuH macHama Bpb3ka mexgy
AX u T23A u 6 gBama noAa, HO MHO20 NO-CUAHO U OM-
yemauBo npu mbxxeme ¢ MemCuH (Que. 6).

3akaloyeHue

Yecmomama Ha T23A npu 6oaHume ¢ MemCuH
HapacmBa 3Ha4umo ¢ HanpegBaHe Ha Bb3pacmma, Ha-
pacmBaHe Ha uHgekca Ha meAecHa maca u e no-8uco-
Ka Npu mb>keme, koumo He obuyam ga ce uzcaegBam.
MNo-Bb3zpacmHume ce 2puxkam noBeuve 3a 3gpaBemo
cu 6 cpaBHeHue ¢ no-maagume. CaegoBameAHo, Ha-
wume 2pwku mpa6Ba ga 6Gbgam HacouyeHu ocHoBHO
KbM MbXKEme U mAagume Auua cbc 3amabecmabate,
Koumo npeHebpezBam 3gpaBHua puck - 3amAbc-
maBane. XocnumaauszupaHume 6oaHu ¢ MemCuH 6
noroBuHama om cayuaume ca ¢ nbpBa cmeneH Ha
3amabcmaBade u moBa e mHo20 npaBuaHa 3gpabHa
cmpameeus, 3awomo moBa e Bpememo 3a obpamu-
mocm Ha bGoaecmma 3amabcmaBade u Ha Bcuuku
3gpaBHu puckoBe cBbp3aHu c He2o - 3axapeH gua-
Oem, xunepmoHug, gucAunugemus, Kakmo u ¢ pa3Bu-
muemo Ha cbpgeuHo-cbgoBu 3aboaaBaHus.
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Metabolic Syndrome (MetSyn) is a widespread disease and is a precursor for Cardiovascular Disease (CVD)
and Type 2 Diabetes Mellitus (T2DM).

The purpose of this study was to investigate the frequency and type of impaired glucose tolerance in real-life
MetSyn patients.

Material and Methods: The study included 378 patients with MetSyn over 20 years of age - 293 females
(77,5%) and 85 males (22,5%) admitted to the Clinic of Endocrinology, Sofiamed (01.01-31.12.2018). The patients
were divided into three age groups: young age (<45 y) - 100 persons (26,4%); average age (45-65y) - 185 persons
(48,9%) and older age (>65 y) - 93 persons (24,7%).

Results: The first degree of obesity (BMI 30-35 kg/m?) was demonstrated in 53,5% (n=203) of MetSyn patients,
arterial hypertension (AH) - in 75% (n=283) and glucose intolerance in 61% (n=236): T2DM in 40,2% (n=167)
and prediabetes in 20,9% (n=69). For each higher age category, the incidence of T2DM increased from 23,5%
(n=23) for the young age group to 46,7% (n=86) for the average age group, and to 63% (n=58) for the older age
group, p<0,001. Males had a higher incidence of T2DM than females - 58,8% vs. 40%, and prediabetes was twice
as frequent in females than in males - 8,9% versus 4,7%, p<0,05. In Grade | obesity 40% of patients with MetSyn
were diabetics and 40% had normal glucose tolerance, and in Grade Il obesity 50% of patients with MetSyn were
diabetics and 32% had normal glucose tolerance (p<0.05). It was found that newly diagnosed T2DM was 4 times
less common than known T2DM (20,4% vs. 79,6%, p<0,05), and newly diagnosed prediabetes was 60% more
frequent than known prediabetes (62% versus 38%, p<0,05).

Conclusions: The incidence of T2DM in patients with MetSyn increases significantly with age and body mass
index and is higher in males.

Key words: metabolic syndrome, type 2 diabetes mellitus, prediabetes, arterial hypertension, real life
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Introduction

Metabolic Syndrome (MetSyn) is a widespread
disease and is a precursor for Cardiovascular Disease
(CVD) and Type 2 Diabetes Mellitus (T2DM) (1). Its
main characteristics are abdominal obesity, arterial
hypertension (AH), dyslipidemia, elevated fasting
blood glucose (IFG) and insulin resistance (IR). Each
of the components of MetSyn is independently
and separately associated with the development of
CVD and T2DM, and is therefore a direct target for
prevention and treatment (2). It would be interesting to
assess the contribution of the individual components of
MetSyn to its formation, because it would create some
specificity in the therapeutic approach (3). Araujo et
al. (4) relating to the National Health and Nutrition
Examination Survey 2009-2016 proposes a definition
of a Metabolic Health Index - normal values of waist
circumference, fasting blood glucose, blood pressure,
lipids and without medication. It turns out that these only
comprise 12,2% (95%Cl: 10,9-13,6) of the American
population (4). It is worrying that Metabolic Health is
present in a very small percentage of the population
and this puts large groups of people at risk of CVD.
Our interest in this study was directed to analyzing the
MetSyn characteristics among hospitalized patients
specifically with regard to the incidence and type of
impaired glucose tolerance. We took into account
that in the Bulgarian population screening of 2012,
we found increased fasting blood glucose at 53,4%
in people with MetSyn versus 9,5% in non-MetSyn
persons, p<0,001 (5, 6).

The purpose of this study was to investigate
impaired glucose tolerance in hospitalized patients
with MetSyn entering the Clinic of Endocrinology,
University Hospital Sofiamed for one year, the real-life
situation and the relationship of this disorder with age,
sex and with the most common component of MetSyn
- arterial hypertension.

Material and metods

Of the 1170 patients who received treatment in
the Clinic of Endocrinology and Metabolic Diseases of
the University Hospital SofiaMed for a period of one
year (01. 01. 2017-31.12-2017), 378 were diagnosed
with MetSyn. The composition of the study group of
378 patients was: females 77,5% (n=293) and males
22,5% (n=85). The patients (>20-82 y) were divided into
three age groups: <45y (26,4%), 45-65 y (48,9%), >65
y (24,7%). According to Body Mass Index (BMI) three
groups were formed: | degree of obesity BMI=30-35
kg/m? (53,5%), Il degree of obesity BMI=35-40 kg/m?
(23,9%), 11l degree of obesity BMI>40 kg/m? (22,4%).

The analysis was based on the recommendations
of IDF (2005) (7), WHO (2000) (8) and in line with the
new harmonized definition of MetSyn (9) and as our

patients were white Europeans we assessed the
threshold for abdominal obesity as waist circumference
>94 cm for males and >80 cm for females, as well as
defining MetSyn as the presence of at least two other
components.

Consequently, the following characteristics of
the patients are outlined: 4/5 were females, half of all
patients were middle-aged (45-65 years), and more
than half of the cases had first degree obesity.

Statistical analysis of data

To assess the level of significance of certain
empirical characteristics, assumptions based on
assumptions about the distribution of the test features
were used. The statistical processing was done with
SPSS 13.0. The threshold value for the significance level
was 0,05 unless a different value was explicitly noted.

Results and Discussions

The distribution of patients with MetSyn on both
sex and age indicators showed that the percentage of
females over the age of 65 was twice as high - 25,3%
females vs. 12,9% males (p<0,05). In middle age (45-65
y) males dominated (60% males vs. 49% females), and
in the younger age group (20-44 y) the distribution was
identical. It turned out that more young and middle-
aged males had MetSyn and in the third age females
dominated (Fig. 1). It is noteworthy that the BMI
increased up to middle age and then decreased as the
age increased (Fig. 2). This may be related to the fact
that at the third age catabolic processes dominate over
anabolic processes.

Half of the patients with MetSyn had first-degree
obesity ie. with BMI=30-35 kg/m? comprising of 55%
women and 47% men. The other half of the patients
were equally divided between second and third degree
obesity (30,6% males vs. 21,8% females with second
degree obesity and 22/3% males and 22,9% females
with third degree obesity).

The characteristics of the patients studied with
MetSyn, determined by the frequency of the individual
components, was as follows:

v'75% had arterial hypertension (AH) >130/85
mmHg;

v 61% had impaired glucose tolerance (T2DM or
prediabetes);

v 46,2% had increased TGL >1,7 mmol/I;

v/43,8% had elevated LDL-cholesterol >3,35
mmol/l;

v'27,2% had increased TGL+LDL - cholesterol
simultaneously.

61% of the hospitalized patients with MetSyn had
impaired glucose tolerance (40% were with T2DM and
21% were with prediabetes). Only 21% of MetSyn
patients had normal glucose tolerance. It turns out that
with increasing age the risk of T2DM increases in
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patients with MetSyn (Fig. 3).

The analysis showed that for each age category
in MetSyn patients, the incidence of T2DM increased
progressively. In young age (20-44 vy) it was 23,5%, in
the middle age (45-65 y) was 46.7% and in the third
age (>65 y) reached 63%, p<0,01.

Hospitalized for MetSyn males had a higher
incidence of T2DM than females - 58,8% vs. 40%.
Such are the data from the epidemiological studies of
diabetes in the Bulgarian population with predominance
of males - 9,2% vs. 6,9% in 2006 year respectively
11,5% vs. 7,8% in 2012 year (5, 6). At the same time,
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the rate of normal glucose tolerance compared to
males (37,4% vs. 25,9%) was higher for the hospitalized
females with MetSyn.

The analysis of the incidence of impaired glucose
tolerance in the hospitalized patients with MetSyn
between groups with the first and third grade of obesity
showed the following features: in first grade obesity
40% were with T2DM and 40% with normal glucose
tolerance, while in third grade obesity 50% were with
T2DM and 32% with normal glucose tolerance

(p<0,05). This significant difference shows the very
strong correlation between obesity and the risk of
T2DM.

It was found that in the hospitalized patients with
MetSyn unknown T2DM was 4 times less common
than diagnosed T2DM (20,4% vs.79,6%, p<0,05), while
unknown prediabetes was 60% more frequent than
diagnosed prediabetes (62% vs. 38%). This finding is
probably related to more frequent blood sugar testingin
obese persons and more timely diagnosis of diabetes,
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and the slightly diverted glycemic values have been
neglected or re-control has been delayed for a long
time or even forgotten. We reasoned that the risk of
prediabetes is the highest in patients with MetSyn in
the middle age (Fig. 4).

Prediabetes was found to be twice as likely in
females than males - 8,9% vs. 4,7% (p<0,05), possibly
associated with more frequent blood tests and greater
health care by females compared to males. Patients
with MetSyn in the third age group (>65 y) also take

more care of their health and therefore their known
prediabetes was highest compared to the other two groups
(11% vs. 7%, and 6,6%, respectively), and unknown
prediabetes in the third age group was 2-2,5 times less
(6,5% vs. 12,2%, and 16,5%, respectively, p<0,05).

The frequency of prediabetes did not show
significant dynamics between groups of the three
obesity grades (19,1% for first grade, 27% for second
grade and 17,9% for third grade of obesity, NS).

Arterial hypertension (AH) is one of the major risk
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factors for CVD both onits own and often in combination
with other risk factors such as diabetes, obesity and
MetSyn. On the one hand, AH is a predictor of MetSyn
- in 58,3% of all cases with AH.

On the other hand, AH prevalence among diabetics
is significantly higher than in non-diabetic patients in
the euthyroid state - 79,6% vs.39,5% (p<0,001) (5). It
is well known that AH (10) progressively increases with
age. The same phenomenon is observed in our study
(Fig. 5). At 45 years of age there was a dramatic increase
in the incidence of AH in our hospitalized patients with
MetSyn, in whom AH reached 86-95% (<45 y - 33,7%,
45-65'y - 86,3% and >65 y - 94,6%, p<0,05).

The gender distribution of MetSyn patients
showed that females had a slightly higher incidence
of AH compared to males (83,5% vs. 72,4%), but in
our population study the incidence of AH in males
was significantly higher at 45,1% compared to females
33,5%, p<0,001 (6).

We searched the link between the frequency
of AH in hospitalized patients with MetSyn and the
presence of T2DM, and we found that the incidence of
AH in patients with MetSyn and T2DM was higher than
in those with MetSyn without T2DM. It is noteworthy
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mopume ga KOHCYAMupam aHzAulCKUA MmeKcm C
guroroz uau aHzaozoBopaw. Pegakyuama mosxe
ga Hacoyu kem kBaauguyupanu npeBogayu 3a
npeBog uau pegakmupaHe Ha mamepuaaume Ha
aHZAULCKU e3uK cpewjy 3ansaujane. Mamepuaau,
Koumo He omzoBapam Ha uzuckBanuama Ha cnu-
canuemo, ce Bpwvujam Ha aBmopume 3a kopexkyuu
npegu ga 6bgam npegageHu 3a peyeH3zupaHe.

(XpucmoB Ba, FoueBa H, lNemkoBa M, 3axapueBa
C, OpbeuoBa M u cvaBm. KoHceHcyc Ha bbazap-
cKua uHcmumym ,MemaboAumeH cuHgpom” 3a
noBegeHue npu memaboaumeH cuHgpom. Hayka
EHgokpuHorozua 2010; 2: 53-70).
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