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Pharmacotherapy for Obesity — Past and Current Approaches

Boneva, Zhivka A.', Ganeva, lliana G.', Assyov, Yavor S.?
' Department of Endocrinology - Medical Institute of the Ministry of Interior

2 Clinic of Endocrinology - University Multiprofile Hospital for Active Treatment ,Alexandrovska

Pesiome

CvBpemeHHuam nogxog 6 aeueHuemo Ha
HagHOPMEHOMO me2A0 U 3amabcmaBaHemo  Ha
nbpBo macmo uzuckBa uHguBugyaauzupaHe Ha
memogume u cpegcmBama 3a nocmuzaHemo my.
MpuAro>keHuemMo Ha aHmMuobe3HU megukameHmu
mpabBa ga ce pazeaexkga kamo eguH om Bb3-
MO>XHUME nogxogu 6 mepanuama Ha 3amAbcma-
Batemo, kKolmo He ommeHs, a gonbaBa npomaHa-
ma 8 HauuHa Ha x)xuBom u popmupaHemo Ha
3gpaBocaoBHu xpaHumeaHu u gBuzameaHu cme-
peomunu. Hacmoswuam 0630p pazesexxga 6b3-
MOXXHOCMUMeE 3a (PApPMAKOAO2UUYHO AedeHue -
ogobpeHume noHacMoAWEM MegukameHmu, UH-
gukayuume U NOA3UME OM NPUAOXKEHUEMO UM
3a AedyeHue Ha 3amabcmaBanemo. CbobpazHo
npenopbkume Ha Bcuuku mexkgyHapogHu opea-
Hu3auuu, npu uzbopa Ha MegukameHmMO3HO Aeye-
Hue ocHoBHO 3HaueHue ce npugaBa He camo Ha
ejpukacHocmma u 6ezonacHocmma Ha Aekapcm-
Bomo, HO CbWO Ha HaAUYUEMO Ha NAelOMPONHU
ejpekmu No omHoweHue Ha cbnbmcecmBawume
3aboaaBaHus.

KatoyoBu gymu:

"

Abstract

The contemporary approach for the treat-
ment of overweight and obesity requires an
individualized assessment based on the meth-
ods and the means of achieving it. The usage
of anti-obesity medications should be viewed
as one of the possible approaches to the ther-
apy of obesity which does not rule out, but
rather adds-on to the lifestyle modification and
the formation of healthy dietary and physical
activity stereotypes. The current work reviews
the possibilities for pharmacotherapy - the cur-
rently approved medications, their indications
of use and their benefits for the treatment of
obesity. Based on the current guidelines of all
international federations in choosing a certain
drug class a major impact is given not only on
the drug's efficacy and safety, but also the pres-
ence of various pleiotropic effects with regards
to concomitant conditions.

Key words:

3amabcmaBane, papmakomepanua, aHmuobe3Hu
AekapcmBa

obesity, pharmacotherapy, anti-obesity medications
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XuBka boHeBa u compygHuyu

ca buau npegnucBaHu u cpewy 3amabcmaBaHe.
VMicmopuama Ha apmakomepanuama Ha
3amabcmaBaHemo moxe ga Obge HapeueHa ,uc-
mopua Ha omnagaHemo”. B coguHume mHo>Xkecm-
6o ogobpeHu AekapcmBa, He careg gbaco GuBam
u3zme2AaHU OmM na3apa nopagu Cepuo3HU HeXXeAa-
HU peakuuu (3, 8, 11, 17). Hakou om max, Bkatou-
Bawu deHpPAYpamMuH, PeHUANPONAHOAAMUH,
amgpemamuHu U Hal-cKopo, pumoHabaHm u cu-
bympamuH ca npegcmaBeru 6 Tabauua 1.
DeHpArypamuHume (peHpAypamuH u gekc-
theHpAypamuH) ca HecearekKmuBHU CEPOMOHUHO-
Bu azoHucmu, koumo npu cBbp3zBaHemo cu ¢ 5-
xugpokcu mpunmamuH (5HT)-2¢c peuenmopume
nokazBam Bucoka ycneBaemocm 6 pegykuyuama
Ha meaAo. AOKa3aHo e, Ye gONbAHUMEAHO akmu-

MNpegu...

Mpenopbku 3a AeyeHue Ha 3amabcmaBaHe-
mo gamupam owe om gpeBHozpbuku u gpeBHo-
pumcku BpemeHa. YueHuuume Ha Xunokpam npe-
nopbvuBam ,kopnyaeHmuHume ga u3zbazBam npe-
xpaHBanemo u ga yBeauuam gBuxxeHuemo nog
hopmama Ha HowHa paboma u paHHU cympewHu
pazxogku”. ,HanpezHama paboma, nocaegBaHa
om monaa BaHa” e npenopbuBaa u laaeH. Ao kpaa
Ha 19 Bek pazAuyHu ememuyHU U AakcamuBHuU BuA-
KU ca u3noa3BaHu 3a AeveHue Ha 3amabcmaBaHe-
mo. Enoxama Ha aHmuobe3Hama cpapmakomepa-
nua Moxe ga ce Kaxe, ve 3anouBa 6 Hauaromo Ha
20 Bek, k02amo XopMoHU Ha wumoBugHama xae-
3a, uzBAaeueHu 3a AeueHUE Ha XUNOMUPEOUgU3bM,

Tabauya 1. MegukameHmu, uznoA3BaHu 3a pegykuua Ha mez2Aao npu 3amabecmaBaHe, ugmeaaeHu om nazapa (3,8,9,11,17).

Megukamenm BvBegeH| MexaHu3zbm Ha Cmamyc
npe3 geticmbue
AuHumpogeHoA 1930 2. YckopaBa M3meaaeH - puck om HeBponamua u kKamapakma
memaboau3zma
Am¢pemamuHu: 1936 2. NomuckaHe Ha | 3abpaHeHu UAU O2paHudveHu - 3aBucumocm u
AekcamgemamuH, anemuma nomeHuuaaHa 3aoynompeba;
MemamdemamuH CbpgeuHo-cbgoBu cmpaHuYvHU echekmu
AmcgpemamuHonogobHu | 1959 2. [lomuckaHe Ha | AuemuAnponuOH - gOCMbNEH 3a KPAMKOCPOUHa
aHaAo3u: CAL anemuma KpamkocpoyHa ynompeba - go 12 cegmuuu
(DeHmepmuH, 6 HAKou cmpaHu;
AuemuAnponuoH, @MeHmepMuH - gocmbneH 3a KpamKoCpoYHa
(DeHuAnponaHoAaMUH ynompeba - go 12 cegmuuyu 6 HAKOU cmpaHu;
MdeHuAnponaHoAamuH - uzmeaaeH 2000 e. -
noBuweH puck om xemopazuyveH UHCYAm
AMuHopekc 1965 2. NMomuckaHe Ha | MI3meaaeH 1968 2. - nyamoHaAHa XunepmeH3ua
anemuma
Ma3zungoa 1970 2. INomuckaHe Ha | CnpaH 1993 2. 8 ABcmpaaua
anemuma
DeHpArypamuH 1963 a. NomuckaHe Ha | M3meaaeH 1997 2. - BaaByaronamusa, nyamoHaaHa
EBpona anemuma XunepmeH3us
1973 2.
CALL
CubympamuH 1997 a. NomuckaHe Ha | BpemeHHo uzmeaaeH 20022. 8 Mimaaua - onaceHus
CALL anemuma om noBuweH puck om uHMapKmM U UHCYAMm;
2001a. PagwupaBare Ha npomuBonokazaHuama 6 CALLL u
EBpona ABcmpaausa (2010); Mi3meaaeH om nazapa - 2010 2.
PumonabaHm 2006 2. [MomuckaHe Ha | I3meaaeH 2009 2. - nomeHuUaAHU hcuxuampuyHu
EBpona anemuma HapyweHus
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BupaHume om max 5HT-2a-peuenmopu ce acoyuu-
pam c xaAlouuHozeHeH edpekm, a 5HT-2b peuen-
mopume - ¢ pazBumue Ha BaaByaonamuu c npo-
meHu B8 mumpaAHama u aopmHama Kaanu u peayp-
2umauug, Kakmo u ¢ nbpBuyHa NYAMOHaAHa xunep-
meH3ua. [opagu moBa noHacmoswem ca uzmee-
AeHU om nazapa (9, 16).

CubympamuHbm e uHxubumop Ha obpamHo-
mo 3axBawaHe Ha 5-XUgPOKCU MpuNMamuH/Ho-
pagpeHaaur (5-HT/NA), nvpBoHavasHo pazpabo-
meH kamo aHmugenpecaHm, a BnocaregcmBue ce
goka3Ba u egpekm Bbpxy pegykuuama Ha anemu-
ma. Kbm momeHma e uzmezaaeH om nas3apa, nopa-
gu peazucmpupara noBuweHa Yecmoma Ha Kapguo-
BackyaapHume cbbumuAa NpPU NAUUEHMU CbC Cbp-
geuHo-cbgoBu 3aboaaBaHua u 3axapeH guabem.
PumoHabaHm e gpys megukameHm, 4uamo ynom-
peba e npeycmarnoBeHa nopagu gaHHu 3a noBu-
weHa yecmoma Ha genpecuu U CKAOHHOCM KbM
cyuyugHocm (9).

Mpe3 1998 2. The National Institutes of Health
(NIH) 8 CALLL npegaaza arzopumbm 3a AedeHue Ha
3amabcmaBaHemo, yudmo ocHoBeH npuHuun e
cmbnaroBugHua Nogxog, KOUMo No-KbCHO ce Bb3-
npuema 6 ueaua cBam. Tol BkarouBa 3anouBare Ha
AedeHuemo ¢ guema, gBuzameaeH pexkum u noBe-
geHuecka mepanua. AKo moBa AeueHue He gage
pe3yamam, caeg 6 meceveH nepuog NpuU 3amMAbC-
meaume uHguBugu C uHgekC Ha meaecHa maca
(MTM) =30 kg/m? 6e3 npugpykaBawu 3aboanBa-
Hua uau ¢ MITM 2 27 kg/m? Ho ¢ Ko-mopbugume-
MU MOXe ga ce npenopbya PapMakoAO2UUHO Ae-
yeHue (1,20,24).

AHec...

TeHgeHuuama ga ce aekyBa 3amabcmaBaHe-
mo Ha npuHuuna ,one size fits all“ e nogaoxeH Ha
Cepuo3Ho npeocmucAaHe u uHguBugyaaHuam nog-
xog e ocHoBa 8 mepaneBmuuHama nupamuga. Po-
koBogcmBo Ha AmepukaHckama Acouuauua Ha
KaunuuHume EHgokpuHono3u (AACE, 2014), kaca-
ewo 3amabcmaBaHemo, u3znoa3Ba ueHmpupaH
KbM YCAOXKHEHUAMA NOgxog U npenopbuBa oueH-
Kama Ha me2Aomo u u3bopa Ha AedeHue ga ce ba-
3upam Ha aHmponomempuyeH komnoHeHm (MTM)
U KAUHUYEH KOMNOHEHm, kKamo Bmopusm BkatouBa
HaAuvue Ha egHo uAu noBeue cBbp3aHu cbe 3a-
mabcmaBaHemo ycaoxkHeHua (6). VMigeHmudguuu-
paHemo Ha puckoBume nogzpynu u HacouBaHemo
KbM max Ha mepaneBmuuHume ycuaua e npaBua-
HUAM Nogxog 3a cHuxkaBaHe Ha 3gpaBHus puck,

KopecnoHgupaw, ¢ yBeauueHama macmHa mbKaH
(6,9). Mopeguua om cvuBpemeHHU MeXXgyHapogHU
pbvkoBogcmBa 3a AeyeHue Ha 3amabecmaBaHemo
nocouBam, ye paHHOMO, CbOOPA3EHO C YCAOXKHE-
Huama AeveHue, BKALOUUMEAHO (DapmakoAedeHue
Ha 3amabcmaBaHemo, e mHo20 BaxkHo, a cmbna-
AoBugHuam nogxog ocmaBa 6 munaaromo (1,2, 23).

[Mpuro>keHuemo Ha aHMuobe3HU MmeguKameH-
mu mpa66a ga ce pa3aaexga kamo eguH om Bb3-
MO>XHUME nogxogu B mepanusma Ha 3amabcmaBa-
Hemo, KoUmo He ommeHs, a gonbaBa npomaHama
6 HauuHa Ha >kuBom u gpopmupaHemo Ha 3gpabo-
cAoBHU xpaHumeaHu u gBuzameAHu cmepeomunu.

(apmakomepanuama e Yacm om obwama
cmpamezus 3a KOHMpOA Ha 3aboaaBaHemo, Kosa-
mo:

- ga nomozHe 3a No-ycnewHo nocmuzaHe Ha
nocmaBeHama ugea;

- ga cbgedcmBa 3a Nno-AeCHO npugbpikaHe Ha
nauueHma Kbm AeveHuemo;

- ga mogudpuuupa 3gpabHua puck, cBbp3aH
cbC 3amabecmaBaHemo u

- ga nogobpu kauecmBomo Ha >kuBoma.

Mma peguua gokazameacmBa, ye yacm om
aHmuobe3HUMe MegukameHmu gemoHcmpupam
noa3u 3a npeBerHuua om pazBumue Ha acouuupa-
HU CbC 3amabcmaBaHemo 6oAecmu U YCAOXKHeHUA
(Hanp. 3axapeH guabem mun 2). [Noka3aHu 3a me-
gukameHmMo3Ha mepanua ca havyueHmume ¢ TM
230 kg/m? uau ¢ UTM 227 kg/m ?, Ho ¢ acouuu-
paHu cbC 3amabcmaBaHemo ko-mopbugumemu
(kamo apmepuaAHa xunepmoHua, mun 2 3axapeH
guabem, gucaunugemus u gp.). Dapmakomepanus-
ma Ha 3amAabcmaBaHemo mpabBa ga ce npegaoKu
Ha nayueHmMu, Npu KOUMO NOMEHUUAAHUME NOA3U
HagxBbpaam nomeHuuaaHume puckoBe om xpo-
HUYHOMO AeuyeHue. BaxkHo e ga ce ombeaexu, ue
me3u AekapcmBa caegBa ga ce u3znoazBam 6
cmpozo cbomBemcecmBue ¢ mexHume AuueH3upa-
HU UHgQUKaAUuu U KOHmMpauHgukauuu, ompa3seHu 6
npogykmoBume xapakmepucmuKku 3a NPUAOKe-
Hue (1,20). He ce npenopvuBa 3a AedeHue Ha 3a-
mabcmaBaHemo ga ce uznoazBam megukameHmu,
ogobpeHu 3a gpyau boaecmu (offlabel medica-
tions), HezaBucumo om gaHHume, ye Buxa mo2AU
ga Bogam go omcaabB8aHe. MpogbakumeaHocm-
ma Ha AeyeHuemo C eguH aHmuobe3eH meguka-
meHm mpabBa ga ce cvbobpazu ¢ HayuHa My Ha
ogobpeHue om pea2yaavuume - 3a KpamKOCPOUHa
ynompeba UAU 3a XPOHUYHO AeYEHUE Ha 3aMABLC-
maBaHemo (ADA, 2016; EASO, 2015).

EcpekmuBHocmma Ha AeyeHuemo mpabBa ga
6bge oueHeHa caeg nbpBume mpu meceua. Kamo

Endocrinologia vol. XXI Ne4 /2016




Zhivka Boneva et al

,omzoBapawu Ha AeyeHuemo” (pecnoHgepu), ce
onpegeasm nauueHmume 6e3 3axapeH guabem,
KOUmo ca pegyuupasu me2aomo cu >5% uau na-
uueHmume CbC 3axapeH guabem, KOUMO ca omc-
AabHaau >3% 3a nocoueHua nepuog. IMpu max Ae-
yeHUEMO MoXKe ga npogbaxu. [Mpu nauueHmume,
HeomezoBapawu Ha AeyeHUEMO, UAU NpU peaucm-
pupaHe Ha HeXkeAaHu AekapcmBeHu peakuyuu ce
npenopbuBa nNpuro>KeHUEMO Ha MegUKameHMa ga
ce npeycmaroBu u ga ce Bkaouam aamepHamuB-
HU AekapcmBeHu cpegcmBa uau mepaneBmuuHu
nogxogu (1,2,25). NMogobpeHuemo B obukoakama
Ha maAusma u/uAu Ha meaecHus cbcmab cbwo
moxe ga ce uznhoazBa kamo aamepHamuBeH, no-
peaArucmuyeH UHgUKamop 3a ycnex om AedeHue-
mo (23).

MegukameHmu Ha u3bop 3a AeyeHue Ha
3amAabcmaBaHe

MegukameHmume, ogobpeHU noHacmoAawEem
3a gbA20CPOUYHO AeYeHUe Ha HAgQHOPMEHO ME2A0 U
3amabcmaBaHe om AmepukaHcKa azeHuua No Xpa-
Hume u AekapcmBama (FDA), ca opaucmam, Au-
pazaymug, HaAmpeKkcoH/6ynponuoH, eHmep-
MUH/monupamam U AOPKacCepUH, Kamo Camo Nbp-
Bume mpu ca ogobperu om EBponelickama azeH-
uua no AekapcmBama (EMA) 3a ynompeba 8 EBpo-
na. EMA u FDA umam pa3AuvyHU Kpumepuu OmHOC-
HO edpukacHOCMMmMa Ha aHmuobe3Hume Aekapcm-
Ba. FDA npuema epekmuBHocm, ako caeg 1-20-
gUWHO AeveHue pazaukama mexkgy akmuBHO AeKy-
Banama u naauebo epynama e Hal-maako 5% u,
ako Hag 35% om nauueHmume, AekyBaHu c ak-
muBHua megukameHm, 2ybam Hag 5% om u3xog-
HOmMO cu mez2Ao (uau 2 nbmu noBeue om naauebo
epynama). EMA u3uckBa pegykuuama Ha mezaao 6
Kpaa Ha nbpBama 2oguHa ga e Hal-marko 10% om
uzxogHomo. NMopagu moBa He e uzHeHagBawo, ye
ArekapcmBa, ogobpeHu 3a AeueHue Ha 3amAbCMA-
BaHe 6 CALLl, He BuHaau ca HaauuHu Ha eBponelic-
kua nazap (11).

Opaucmam (Xenical ®120 mg, Alli® 60 mg)
OpAucmam e Auna3eH uHxubumop, koumo
noHuykaBa macmHama pe3zopbuua ¢ npubauzumea-
HO 30% npu ynompebama my 6 mepaneBmuuHu
go3u - 120 mg mpu nbmu gHeBHo. EdpekmuBHocm-
ma u 6e3zonacHocmma Ha opAUCMam ca OugHeHU
B HAKOAKO paHgomu3upaHu KAUHUYHU npoyuBa-
Hua: XXL (the Xenical Extralarge study), X-PERT (the
Xenical Prospective Evaluation in Real practice

Treatment) u XENDOS (XENical in the prevention of
Diabetes in Obese Subjects). Pesyamamume om
max nokazBam cuz2HUUKAHMHO NOHWXKeHUe Ha
meAecHOMoO meaAo ¢ opaucmam B cpaBreHue ¢
naauebo. XENDOS e gBoiHo caano npocnekmu6-
HO KAUHUYHO npoyuBaHe, koemo obxBawa 3305
nayueHmu ¢ ITM 2 30 kg/m?* u HopmaaeH (79%)
UAU HapyweH 2Al0Ko3eH moaepaHc (21%). Pe3ya-
mamume om He20 noka3zBam cu2HUgUKaHMHO No-
HUXKEHUE Ha mMeAecHOmMo mez2Aa0 ¢ opaucmam 6
cpaBHeHue ¢ naauebo-epynama caeg 4-2oguwieH
npuem - 5,8 kg cpewy 3,0 kg u cxogHu pe3yama-
Mu NpU nayueHmMume C HapyweH 2AI0KO3eH MoAe-
paHc (5,7 kg) cnpamo me3u ¢ HopmaneH (5,8 kg).
Mpu nauueHmu ¢ HIT (HapyweH 2AI0KO3eH MoAe-
paHc) mepanuama ¢ opaucmam e cBbp3aHa ¢
37,3% pegykuua Ha pucka 3a npozpecua go 3axa-
peH guabem mun 2, HO NPU nayueHmMu C U3XOgHO
HOPMAaAEH 2AOKO3EH MoAepaHc, He noka3Ba 3Ha-
YUMO NOHUXXeHUe Ha pucka 3a npozpecua go HIT
u 3axapeH guabem mun 2. MNMoBauaBaHemo Ha ap-
mepuaAHOMOo HaAf2aHe, 0GUKOAKaMa Ha maauama,
obwua u LDL-xorecmepoAa Ccbwo e no-u3zpazeHo
npu noaydaBawume opaucmam cnpamo naauebo.
PempocnekmuBen aHaau3 Ha Heymsfield u comp.,
BkatouBaw, mpu npoyuBanua 6 CALL u EBpona
Nnpu 3amabcmeau nauueHmu 6e3 3axapeH guabem,
Ho ¢ HIT, ycmaHoBaBa, ue no-2oaam npoueHm om
npuemawume opAucmam nauyueHmu ca Bvb3cma-
HoBuAU HOpMaAHU cmoUHoCcmu Ha KpbBHama 3a-
Xap, cnpamo naauebo-zpynama 3a nepuog om 2 2.
(72% cpewy 49%, p = 0,04) (12, 22, 24). 3a nepu-
oga 1999-2008 2. FDA noayuaBa 32 cbobweHun 3a
4yepHOgpPOBHO 3acAzaHe Npu NauueHmMu, npuemanu
opaucmam, BratouBawu 6 caydaa Ha yepHOgpPOO-
Ha HegocmambyHOCM, Nopagu Koemo om m. mad
2010 2. opaucmam e caegeH ¢ noBuweHo BHuma-
Hue 3a npuyuHaBaHe Ha 4epHOYPOOHU YCAOXKHe-
Hua (6, 9, 13). Ynompebama Ha megukameHmMa e
cBbp3aHa ocHOBHO € 2acmpouHmecmuHaAHU
cmpaHu4Hu egpekmu, BratouBawu: haamyaeHuus,
abgomuHaaHu 60AKU, cmeamopes, (PeKaaHa UH-
KOHMUHeHUUnA, HapyweHa pe3opouun Ha MacmHo
pazmBopumume BumamuHu, KOemo NoHAko2a Ha-
Ad2a cynaemeHmauuama um. [MpuroxxeHuemo Ha
opaucmam e npomuBonoka3zaHo npu GpemeHHu,
KbpMewuU, NpU CUHgPOM Ha XpOoHUYHama Mmanab-
copbuua u xorecmasa (5).

Aupazaymug (Saxenda®, 3 mg )

GLP-1 (2aokazoHonogobeH nenmug-1) e en-
go2eHeH XOPMOH, omgeAaw, ce om L-kAemkume Ha
mbHKkume vepBa B omeoBop Ha xpaHa, KoUmo
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cmMumMyAupa nocmnpaHguaaHua UHCYAuHoB omeo-
Bop. HamuBruam GLP-1 e ¢ kpambk noayxuBom,
Ho cuHmemuyHume GLP-1 peuenmopHu az2oHuc-
mu npeogoaaBam mo3u HegocmambK U ca Wupo-
KO u3znoA3zBaHu megukameHmMu 3a AeuyeHue Ha 3axa-
peH guabem mun 2, ogobpeHu om EMA u FDA
(exenatide, liraglutide, dulaglutide, lixisenatide). To-
Aemu mexHu npegumcmBa ca, ye geticmBam no
2At0K030-3aBucum HauuH, pecnekmuBHO He Hocam
pUCK OM XUNO2AUKEMUA NPU MOHOMEpanua u ye
uMam UEHMpPAAHO anemumonomuckauo gedcm-
Bue, Bogewo go pegykuua Ha Me2A0.

Aupazaymug (c mbpeoBcko ume Victoza) e
GLP-1 aHano2 ¢ 97% xomoAoxHOoCcm ¢ YoBewkun
XOPMOH, KOUMO YCnewHo Ce NpuAaza 3a AedyeHue
Ha 3axapeH guabem mun 26 go3u 0,6, 1,2 u 1,8 mg
gHeBHo. C mbpeoBcko ume Saxenda u go3o6 pe-
KUM 3 mg egHokpamHo gHeBHO, Aupazaymug e
nbpBuam uHXXekuuoHeH gwbacogeldcmBaw, GLP-1
peuenmopeH azoHucm, ogobpeH om FDA npe3 m.
HoemBpu 2014 2. u om EMA npe3 m. mapm 2015 2.
32 gbA20CPOYHO AedeHue Ha 3amabcmaBaHemo.
YcmanoBero e, ue GLP-1 e cpuzuoro2udeH peaysa-
mop Ha anemuma u eHepaulHua BHoc nocpegcm-
Bom cBop3Bare ¢ GLP-peuenmopu, AokaauzupaHu
B8 xunomaaamyca u mo3zbuHua cmBoa (5). OcBer
ye cmumyaupa bema-kaemuvuHama uyyBecmBumen-
HOCM KbM 2AI0KO33, MOU nomucka 2AlKa2oHoBa-
ma npogykuua om aApa-KAemkume Ha naHkpeaca.
B gonvaHeHue, GLP-1 okazBa u ekcmpa-naHkpeac-
HU edpekmu, Ype3 pegyuupaHe Ha YepHOgpOOHa-
ma 2Al0K03Ha npogykuua u 3abaBaHe Ha cmomaw-
Homo u3npa3Banxe (9, 16,17,19).

Edpekmume u be3zonacHocmma Ha meguka-
MeHma ca oueHeHu B yarocmHa HayuyHO-U3CAEgO-
Bameackama npozpama SCALE (Satiety and Clinical
Adiposity-Liraglutide Evidence in Non-diabetic and
Diabetic people), BkaouBawa Hag 5000 gywu u 4
nAauebo-KOHMpPOoAUpPaHU, paHgoMu3upaHu, MHO20-
HaUUOHAAHU KAUHUYHU npoy4Banua: ,SCALE -
3amabcmaBaHe u npeguabem”, ,SCALE - 3axapeH
guabem”, ,SCALE - cvHHa anHea” u ,SCALE - nog-
gupykaHe”. B npoepamama ca BkatoueHu xopa C
HagHopmeHo meaao (MTM 2 27 kg/m?) cbc conbm-
cmBawu 3a6oaaBaHun (xunepmoHus, 3axapeH gua-
6em mun 2, gucaunugemusn, obcmpykmuBHa CbH-
Ha anHea) UAU CbC CbWUHCKO 3amabcmabBaHe
(MTM 2 30 kg/m?). B 56-cegmuuHomo npoyuBaHe
SCALE - 3amabcmaBaHe u npeguabem ce ycmato-
BaBa, ue nauueHmume, AekyBaHu C Aupaz2aymug,
Ca NOCMU2HAAU CU2HUCPUKAHMHO NO-20AAMa pe-
gyKuua Ha meAaecHOomMo mez2Ao - cpegHo 8,0+6,7%
(8,4£7,3 kg) cnpamo naauebo 2,6£5,7% (2,8+6,5

kg) (p<0,0001). YcmaHoBeHa e cbwo no-Hucka ve-
cmoma Ha npozpecus Kbm npeguabem, 6 cpaBhe-
Hue ¢ naauebo (6,9% cnpamo 19,9%, p<0,0001).
HabaogaBaHo e u nogobpeHue B memaboAaumHu-
me u cbpgeuHo-cbgoBu puckoBu mapkepu - obu-
KOAK@ Ha MaAusf, 2AUKUPAH XeMO2A06UH, CUCMOAHO
apmepuaAHo HaAaazaHe, mpuzauuepugu, C-peakmu-
Ben npomeun (5,16,17). Hat-uecmume HexxeAaHu
AekapcmBeHu peakuuu ca 2aCMpPOUHMEeCMUHaAHU-
me (2ageHe, guapua, KOHCMunauus, noBpbwaxe),
Koumo obuyalHo ca npexogHu u uzuckBam nocme-
NeHHO mumpupaHe Ha go3ama. Aeko noBuweHa
yecmoma Ha naHkpeamumume e ombeaa3aHa npu
npuroxxeHue Ha GLP-1 azoHucmume, kamo 3a Au-
pazaymug 3 mg ma e 0,4 cayyaa Ha 100 nauuen-
mo-2oguHu, cnpamo 0,1 npu naauebo (15,19).

HaampekcoH/6ynponuon (Contrave®,
Mysimba®)

bynponuoH uHxubupa obpamHomo 3axBawa-
He Ha HopagpeHaAuH u gonamuH. OgobpeH e npe3
1985 2. 3a AeueHue Ha genpecus, npe3 1997 2. - 3a
NpUAO>KEeHUe npu nauvueHmu, omkazBawu momio-
HonyweHemo, a npe3 2006 2. - 3a AeyeHue Ha
apekmuBHo pazcmpoucmBo. HaampekcoH e onuo-
ugeH aHmazoHucm, uznoa3BaH 3a AeueHue Ha onu-
ougHa 3aBucumocm om 19852. u aakoxoaHa 3aBucu-
mocm om 1995 2. MegukameHmM®bM camocmoamen-
Ho He Bogu go pegykuua Ha me2ao, HO KOMbBUHa-
yuama ¢ bynponuoH noka3zBa agumuBHo geldcm-
Bue kamo egekmbvm Bbpxy meaaomo e 3Hauu-
meAHo no-u3pazeH B cpaBHeHue cbc camocmos-
meAHama ynompeba Ha 6ynponuoH (3). KombuHu-
paHuam megukameHm e ogobpeH om FDA npe3 m.
cenmemBpu 20142. nog umemo Contrave® u om
EMA npe3 m. mapm 2015 2. nog umemo Mysimba®
(23). bynponuoH okazBa cmumyaupaw, edekm
6bpxy XunomasamuyHume nNPO-ONUOMEAAHOKOP-
muH (POMC)-HeBpoHu, ocBoboxkgaBawu aada-
MeAaHouum cmumyaupaw, xopmoH (alfa-MSH), koG-
mo cBobp3Baliku ce ¢ meraHokopmuH-4 peuenmo-
pume (MC-4), akmuBupa kackaga om peakuuu, 6o-
gewyu go pegykuua Ha mez2ao upe3 noHuxkaBaHe
Ha eHepeulHua BHoc u yBeauuaBaHe Ha eHepzo-
pazxoga. lNpu ocBoboxxgaBaHemo Ha alfa-MSH,
POMC-HeBpoHume egHoBpemeHHO omgeAaam u
H6ema-eHgopuH, KOUMO € eHgOo2EHEH a20HUCM Ha
MiO-OnuougHUmMe peuenmopu u akmuBupa ompu-
uameaHa obpamHa Bpv3ka, Bogewa go NOHUXKEHO
ocBoboxgaBaHe Ha alfa-MSH. baokupaHemo Ha
ma3u Bpb3ka nocpegcmBom HaAMpPEeKCOH uma 3a
pe3yamam gbA2ocpouyHomo akmuBupaHe Ha
POMC-HeBpoHu (3, 22,24).
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XuBka boHeBa u compygHuyu

EpekmuBHocmma u 6ezonacmHocmma Ha
megukameHma ca ougHeHu 6 mHozoueHmpoBu,
gBolHo caenu, nAauebo KOHMPOAUPAHU KAUHUYHU
npoyuBanua COR-l, COR-ll (Contrave Obesity
Research), COR-BMOD (Contrave Obesity Rese -
arch-Behavior Modification) u COR-Diabetes
(Contrave Obesity Research-Diabetes). Pe3jyama-
mume om COR-l nokazBam cpegHa pegykuua Ha
mez2Aomo caeg 56 cegmuuu ¢ 5,0% npu go3a 16
mg/360 mg u c 6,1% npu go3za 32mg/360 mg cnpa-
mo 1,3% 3a naauebo. 5% noHuXKeHue Ha meaAo-
MO CNPAMO U3XOgHOMO € peaucmpupaHo npu
39%, npuemawu 16 mg/ 360 mg u ¢ 48% npu npu-
emawume 32 mg/360mg cnpamo 16% Ha naauebo.
AeveHuemo e noka3zaro cbwo noBauaBare Ha 06u-
KOoAKama Ha maaAuama, KpbBHama 3axap Ha 2Aag-
HO, HuBama Ha UHCYAUH Ha 2AagHo u HOMA-uh-
gekca, HDL-xorecmepoaa u C-peakmuBHua npo-
meuH cnpamo nauueHmume, AekyBaHu ¢ naauebo
(5). HaG-uecmume cmpaHu4HU egpekmu, peaucm-
puparu 8 npoyuBaHemo, ca: 2ageHe, noBpblwiare,
KoHcmunauus, 2aaBoboaue, cBemoBbpmex, cyxo-
ma B8 ycmama (3). MegukameHmMbM He e nokazaa
acouuayua ¢ noBuweH puck om genpecusa u Cyu-
uugHocm (5).

CxogHu pe3yamamu ca noAy4veHu u 8 npoyu-
BaHemo npu nauueHmMu cbc 3axapeH guabem mun
2 (COR-Diabetes): pegykuua Ha mezaao ¢ 3,7% npu
HaampekcoH/6ynponuoH cnpamo 1,7% npu naaue-
60, KaKmMoO U CU2HUPUKAHMHO NO-20AAM NPOUEHM
yyaCmHuuu, nocmuzHaau 5% noHuxkeHue Ha mez-
Aomo - 36% cnpamo 18% 3a naauebo. [1o-gobvp
2AUKEMUYEH KOHMPOA e nocmueHam 6 mepaneB-
MmuYyHama 2pyna - HamaAeHue Ha 2AUKUpaHuAa Xe-
MO2A00UH ¢ 0,6% cnpamo 0,1% 3a naauebo (9,5).
[penapambm gemoHCcmMpupa 3Ha4uUMeAHo nogob-
peHue 8 genpecuBHama cumnmomamuka 8 gonba-
HeHUe KbM NOHUXKEHUEMO Ha Me2A0mo, Kakmo u
nogobpeHue B KOHMpPOAA Ha XpaHeHe NpPU XeHU C
mexkka genpecusa (9). Ynompebama Ha Haampek-
coH/BynponuoH e npomuBonokazaHa npu bpemeH-
HOCM U Npu gaHHU 3a 3aoynompeba c AekapcmBe-
Hu BewecmBa u aAKOXOA. AaHHU 3a CbpgevHO-Cb-
goBume nocaeguuu 0m NPUAOXKEHUEMO Ha KOMOU-
Hauuama Naltrexone SR/Bupropion SR npu nauu-
eHmu CbC 3amabcmaBaHe u cbpgevHo-cbgoBu
puckoBu ¢pakmopu (The Light Study) ce ouakBa ga
ce noaydyam B 6auzkomo Gbgewe.

AmcpemamuHu U ampemamuHONOgoOHU aHaAO-
3u (Denmepmun; Adipex-P)

AmemamuHume U amdemamuHonogobHu-
me aHaAo3u (peHmepmMuH, gUEMUANPONUOH, (e-

HUANPONAHOAAMUH) Ca UHQUPEKMHU CUMNAMUuKO-
mumemuuu, koumo gedcmBam upe3 ocBoboxxga-
BaHe Ha HOpagpeHaAuH oM npecuHanmu4yHume
Be3ukyau B aamepaaHua xunomaaamyc. Te3u me-
guKameHMuU Hamupam oz2paHu4eHo npuaoxeHue 6
pyMuHHama npakmuka 3a AedyeHue Ha 3amAbCMA-
BaHemo u noHacmoawem He ca 0ogobpeHu 3a gba-
2ocpouHa ynompeba nopagu Bucokua puck om
npucmpacmaBane.

D®enmepmun (Adipex-P) e paszpeweH 3a kpam-
KocpouHa ynompeba (go 12 cegmuuu) 6 CALL u
ABcmpanun. OueHaBaH e 8 moHomepanua u Kamo
Yacm om KOmMbBUHUpaHa mepanua C monupamam u
npamAauHmug. B 36 - cegMu4HO KAUHUYHO Npoyu-
BaHe ¢ peHmepmuH 30 mg gHeBHo, obxBawawo
108 >keHu ¢ HagHOPMEHO Me2A0, MOoU geMOHCMPU-
pa cpegHa pegykuusa Ha mez2ao om 12,2 kg (13%)
6 cpaBHeHue ¢ naauebo - 4,8 kg (5,2%) (9). Mekn-
mepmuH mpa6Ba ga ce uznoa3zBa c noBuweHo
BHUMaHUE npu nauueHMU C apmepuaAHa xunep-
MoHuA nopagu puck om noBuwaBaHe Ha apmepu-
AAHOMO HaAs2aHe. MegukameHmbm e KoHmMpauH-
guuupaH NpuU NAUUEHMU C aHaMHe3a 3a CbpPgeyHo-
cbgoBu 3ab60aa8aHun, kKakmo u npu bpemeHHu (5).

DOenmepmuH/monupamam ¢ ygwvrkeHo ocBo-
6oxxgaBane (PHEN/TPM-ER; Qsymia®) e nvpBu-
am ogobpeH om FDA kombOuHupaH npenapam 3a
AeveHue Ha 3amabcmaBaHe, couemaBaw, gBa me-
gukameHma CbC cuHepauyHo gedcmBue u noHuXKe-
Ha KOHueHmpauusg, ocuaypaBauw, epukacHocm npu
no-Hucka mokcudyHocm. DeHmepmMuH e amunuveH
ampemamuHoB aHaroe, KOUmO nomucka anemu-
ma upe3 noBauaBaHe Ha HopagpeHaauHoBama
mpaHcmucua 6 LIHC. Tonupamambm e amunudeH
aHmukoHByAacaHm, oueHeH Kamo NoOMeHUUaAeH
aHmuobe3eH megukameHmM CAeg pea2ucmpupaHe
Ha noHuXkeHue B mea2Ao0MO npu nauueHmMu, AeKy-
BaHu 3a enuaencua. MexaHuzmbm Ha geldcmBue,
ype3 koumo monupamam noBauaBa mezaomo Bce
owe e HeuzBecmeH, HO ce npegnoAaza pegyuupa-
He Ha anemuma upe3 noBauaBaHe Ha 2ama - amu-
HomacAeHama (GABA) mpaHcmucua (23).
EcpukacmHocmma u 6e3onacHocmma Ha npe-
napama ca ougHeHu B HAKOAKO paHgomu3upaHu
KAUHUYHU npoyuBaHua: EQUIP, CONQUER,
SEQUEL u EQUATE (3,6,24). CmpaHuuHume egek-
mu, KOUMO ca onucaHu npu ynompebama Ha geH-
mepmuH/monupamam ¢ ygbaxxkeHo ocBoborkgaBa-
He, ca: KCepocmomuna, KOHCMUNauus, UHCOMHUSA,
cbpuebuere, cBemoBbpmex, napecmesus, Hapy-
weHue B8 koHueHmMpauuama Ha BHumaHuemo,
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Zhivka Boneva et al

2naBoboaue, HapyweHua Bb6 Bkyca, aroneuus.
Mopagu goka3zaHua mepamozeHeH epekm Ha mo-
nupamam (The FORTRESS - Fetal Outcome Retro-
spective TopiRamate Exposure Study), npuro>keHu-
emo my no Bpeme Ha GpemeHHOCM e KOHMpauHgu-
uupaHo (23).

MpoyuBaHemo EQUIP, BkaouBawo nauuen-
mu ¢ 'TM 2 35 kg/m* noka3Ba, ue go3a 15 mg/92
mg Bogu go pegykuus Ha mearo okoro 10,9%
cnpamo 1,6% npu naauebo creg egHo2oguweH
npuem. YyacmHuuume om CONQUER c NITM om
27 go 45 kg/m? u ¢ Hag gBe ycaoxkHeHUs, acouyuu-
paHu cbC 3amabcmaBaHemo, caeg egHo20guweH
nepuog nokazBam 7,8% pegykuua Ha meaAo npu
npuem Ha npenopbyumeAaHama gosa - 7,5 mg/46
mg u 9,8% npu makcumaaHama go3a om 15 mg/92
mg, cpaBHeHo c 1,2% npu naauebo. 1 gBeme npo-
yuBarua nokazBam 3HauumeaHo nogobpeHue 6
obukoAKama Ha maAuama, apmepuaAHOMoO HaAf2a-
He, AunugHua npouA u KpbBHama 3axap Ha 2aag-
Ho (5). Hackopo ce goka3sa, ue ma3u kombuHauus
npeBanmupa pazBumuemo Ha 3axapeH guabem
npu nayueHmu c npeguabem (19). AbAzocpouHa-
ma 6e3onacHocm Ha megukameHma, 8 yuacmuocm
Bb3mokHOCMMa 3a HacmbnBaHe Ha CbpgeyHo -
cbgoBu u ncuxuampuyHu npobaemu, Bce owe He
€ HanbAHO u3acHeHa. Te3u onaceHua ca NpuYuUHa-
ma npe3 2012 u 2013 2. EMA ga 2aacyBa npomu8
0gobpeHuemo Ha KombuHauusma eHmepmuH/
monupamam ¢ ygbaxeHo ocBoboxxgaBaHe 3a npu-
AoxkeHue B8 EBpona (19).

AopkacepuH (Lorcaserin; Belvig® )

AopkacepuH e 5HT-peuenmopeH azoHucm,
kotimo noBausaBa cepomoHuHoBama mpaHcmucus
8 uenmpanHa HepBHa cucmema (LIHC) u ce omau-
yaBa om peHpaypamuHume cbc cBoama ceaek-
muBHocm kbm 5HT-2¢ peuenmopHua kaac, nopa-
gu koemo noka3zBa no-6aazonpusmeH npodua Ha
getcmBue no omHoweHUe Ha cmMpaHuvyHume
eekmu.

AopkacepuH e ogobpeH om FDA npe3 2012 2.
Ha 6a3zama Ha gBe 20aemu paHgOMU3UpPAHU NAaue-
60 KoHmMpoaupaHu npoyuBaHua npu nauvueHmu
6e3 guabem - BLOOM (Behavior Modification and
Lorcaserin  for  Overweight and Obesity
Management) u BLOOSSOM (Behavioral Modifi-
cation and Lorcaserin Second Study of Obesity
Management) u npu Bb3pacmHu ¢ guabem mun 2
- BLOOM-DM (Behavior Modification and Lorca -
serin for Overweight and Obesity Management in
Diabetes Mellitus). Caeg 1-2oguweH nepuog Ha Ae-
yeHue ¢ AopkacepuH, guema u npozpama 3a ¢u-

3uuecka akmuBHocm, npoyuBaHusma (BLOOM u
BLOOSSOM) nokazBam pegykuua Ha meaao 5,8%
6 cpaBHeHue c 2,5% npu naauebo. Cnopeg ouak-
BaHuama no-maaka 3azyba Ha meaao ce Habaoga-
Ba npu nauueHmu cbc 3amabecmabBaHe u 3axapeH
guabem mun 2 - 4,5% cnpamo 1,5% npu naauebo
(BLOOM-DM). CvromHoweHUemo Ha hauyueHmu-
me Ha AopkacepuH, nocmuzawu >5% 3azyba Ha
meaA0 caeg 1 2oguHa e 3HauumeAHo no-Bucoko
om moBa npu naauebo (48 cnpamo 20%) (5). MNpu
yvyacmuuuume, npuemaAu AOPKacepuH, e peaucms-
pupaHo noHwXkeHue u Ha AH, obwua Xxoaecmepoa,
LDL-xorecmepoA u mpuzauuepugu, a cpeg 2pyna-
ma Ha guabemuuume - u nogobpeHue 6 2aukupa-
Hua xemo2A06uH (22). Cpeg ocHoBHUME cmpaHuu-
Hume edpekmu ca 2aaBoboaue, 3amasHocm, 2age-
He, cAabocm, KOHCMuUNayua U Kcepocmomus, a npu
nauueHmu ¢ guabem - u xunozaukemun (5). Cno-
peg nocaegHUA KOHCeHCYC Ha EHgokpuHOAO2UYHO-
mo gpy>xxecmBo (Endocrine Society, 2015) Aopka-
CepuH e megukameHm Ha u3zbop npu hauvueHmu ¢
aHaMHe3a 3a CbpgeyHa apummua U XunepmoHus,
Mbl KamoO NPUAOXKEHUEMO MY He ce acouuupa C
yBeauveHue Ha AH u cbpgeuHama uecmoma
(3,5,9,14).

3akaloyeHue

CoBpemenHuasm nogxog B AeueHuemo Ha
HagHOPMEHOMO Me2A0 U 3amAbcmaBaHemo  Ha
nbpBo macmo uzuckBa uHguBugyasuzupaHe Ha
memogume u cpegcmBama 3a nocmu2aHemo my.
Cvbobpa3zHo npenopbkume Ha Bcuuku mexxgyHa-
pogHU oOpe2aHu3auuu npu u3zbopa Ha megukameH-
MO3HO AeyeHue, 0CHOBHO 3HaueHue ce omgaBa He
camo Ha ecpukacHocmma u 6ezonacHocmma Ha Ae-
KapcmBomo, HO CbWO Ha HaAUYUEmMo Ha naeliom-
poNHU epekmu Nno oOMHoweHue Ha cbnbmcmBa-
wume 3aboaaBaHus.
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AgunouyumokuHu npu kapuuHom Ha wumoBugHama Xkaesa
MumeBa, Mapusa X., Honue6, boau U6., Op6eyoBa, Mapua M.

KauHuka no EHgokpuHoAoz2ua u boaecmu Ha obmaHama, YMBAA ,C8. Teopau”,

Meguuutcku YHuBepcumem, MaoBguB

Adipocytokines in thyroid cancer

Miteva, Maria J, Nonchev, Boyan lv., Orbetzova, Maria M.
Clinic of Endocrinology and metabolic diseases; ,Sv. Georgy” University Hospital, Medical University, Plovdiv

Pesiome

Macmnama mbkaH e akmuBeH eHgoKpuHeH
opeaH. Omkpumu ca peguua UUMOKUHU, 3a KOU-
mo ce goka3Ba, ue uznvaHaBam BaxkHa poaa 6
peayrauuama Ha memaboau3zma. Agunouumoku-
Hume ocbwecmBaBam aBmokpuHHu, napakpuH-
HU U eHgOKPUHHU edekmu B pazAuyHu opeaHu.
Te yuacmBam B peayarauuama Ha mepmozeHesa-
ma, uMyHumema, xpaHeHemo u HeBpoeHgOKPUH-
HUMe (UHKUUU. AguNOUUMOKUHUME u2paam
ueHmpaaHa poaa 6 npouecume Ha CYOKAUHUYHO
Bb3nareHue Ha macmHama mbkaH u ce aBaBam
BaxkHu meguamopu Ha mexkgyopzaHHomo B3au-
mogetcmBue B peayaauusama Ha memaboAu3ma.
Hanocregbk ce HampynBam cbobweHua 3a
Bpb3ka mexkgy HuBama Ha onpegeAeHu agunouu-
MOKUHU U KapuuHoma Ha wumoBugHama xae3a.
B Hacmoawua 0630p npegcmaBame HaauuHUme
go MOMEHMA AUMeEepamMypHU gaHHU, Xapakmepu-
3upawu mas3u 83aumoBpb3ka.

KaroyoBu gymu:

Abstract

Adipose tissue is an active endocrine
organ. Recently many adipocytokines have
been proved to play an important role in regu-
lation of metabolism and body composition.
Adipocytokines exert autocrine, paracrine, and
endocrine functions on several organs. They
seem to regulate thermogenesis, immunity,
feeding, and neuroendocrine functions.
Adipocytokines have a central role in subclini-
cal inflammation of adipose tissue and are
important mediators of interorgan cross-talk in
metabolic regulation. Recently, there are sever-
al reports suggesting the interrelation between
adipocytokines and thyroid cancer. In this
review, we summarize this relation according
to the data in the current literature.

Key words:

aguNoOUUMOKUHU, KapuuHom Ha wumoBugHama
»KA€3a, MacmHa mMbKaH

adipocytokines, thyroid cancer, adipose tissue

BvBegeHue

MacmHama mbkaH yuacmBa 6 pezyrayusama
Ha peguua >ku3HeHoBaxkHu npouecu, Brkalouumen-
HO uHcyauHoBama uyBcmBumeaHocm, AunugHus
memaboAu3bM, aHauO2eEHE3ama, peayaupaHemo
Ha eHepaulHuAa 6araHc, KpbBHOMO HaAazaHe, ak-

muBupaHemo Ha cucmemama Ha KOMNAemeHma u
omzoBopume Ha Bb3znareHuemo (1). Bonpeku ue
me3u npouecu umam cBou co6ecmBeHu moaeky-
ASpHU NbmMuwga, me BrkaouBam cbuwume MOAEKY-
AU, Ype3 Koumo 3amabcmaBaHemo u macmHama
mbkaH ynpaxkHaBam poaama cu 6 npoueca Ha Kap-
UuHozeHe3a, He camo yYpe3 MAPK, PI3K u gopu
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uHcyauHoBume cu2HaAHU NbMUWA, HO U NOCPegc-
mBom ycuaBaHe Ha AoKkaAaHU Bb3naaumeAaHu omeao-
Bopu, koumo mozam ga goBegam go pa3zBumue Ha
3aboaaBaHe u HezoBama npoepecus. MacmHama
MbKaH MOXe ga ce pa3aAaexkga kamo KOMNOHeHm
Ha uMyHHama cucmema. Ta ekcnpecupa peuenmo-
pu u npou3Bexkga peguua UMYHHU MOAEKYAU (2,3),
koumo ce ocBoborkgaBam B8 yupkyrayuama u ocu-
2ypaBam 6razonpuamyu ycaroBua 3a noggbprkaHe
Ha npo-mymopHa UMyHHa mukpocpega. Obesu-
mem-3aBucumomo Bb3naseHue 6u moz2ao ga Hbge
Bpb3kama mexxgy 3amabcmaBaHemo u 3A0Kavec-
mBeHume 3a6oaaBaHusA.

MmyHeH omezoBop npu kapuuHom Ha
wumoBugHama Xkaesa

VimyHHuam omzoBop npu  KapuuHoma Ha
wumoBugHama >kae3a e npoyuBaH omgaBha u
MHO20KpamHo e gokAagBaHa Bpb3kama mexgy
He20 u Bb3naaumeaHama mukpocpega (Bb3nane-
Huemo). VimyHHama cucmema uzpae BaxkHa poas 6
pazBumuemo Ha mupeougHuUA KapuuHom. B npo-
muBomymopHua umyHeH omzoBop cu B3aumo-
geticmBam u gBama gara Ha uMyHHama cucmema.

OcHOBHU edeKmOopHU KAEMKU, KOUmo gu-
pekmHo amakyBam kaemkume Ha mupeougHuA
KapuuHom, BralouBam geHgpumHU KAEMKU, Mak-
pocpazu, NOAUMOPEPOHYKAEAPHU AeBKkoyumu, mac-
MHU KAEMKU U AuMpoyumu. IocodeHume KaemKku
Ha UMyHHama cucmema npogyuupam UAU CMUMY-
Aupam npou3zBogcmBomo Ha MHO20 moaekyau 6
omzoBop Ha azpecuBHu u yyxkgu cmumyau. Te3u
MOAEKYAU Ce Hapuyam yumoKuHU u ce npousBesx-
gam om HAKOAKO muna KAeMKU Ype3 CU2HAAU Ha
BpogeHua uau npugobum umyHeH omezoBop. Llu-
mokuHume Bauaam Bbpxy akmuBupaHemo, pac-
me>ka U gupepeHuuauuama Ha pa3AudHU NpUUeA-
HU KAemKU. VMgenmuduuuparu ca noBeue om 100
Buga uumokuHu (4). HecnocobHocmma ga ce 6b3-
npenamcmBa UAU O2paHuUYU MbkaHHOMO yBpexx-
gaHe, moxke ga goBege go cBpwxnpouzBogcmBo
Ha yumokuHu, koemo Bogu go yHuwo>kaBaHe Ha
BpegHua azenm u B8 peyamam Ha moBa - go xpo-
HUYHO Bb3naseHue.

LlumokuHume ce cekpemupam npegumHo om
KAEMKUMeE Ha UMYHHama cucmema, a CbWwo U om
(hOAUKYAApHUME KAEMKU Ha wumoBugHama xae-
3a, KaKmo U Oom UH(PAaMamopHUmMe KAemKU.

TymopHUMeE KAEMKU cekpemupam HAKOAKO
Buga UUMOKUHU U XEeMOKUHU U NO MO3uU HayuH
noggbp>kam pacmexka Ha pakoBume kaemku u
npuBauyaHemo Ha AeBkouumu KbM MACMOMO Ha

mymopa. AeBkouumume pPuU3UOAO2UYHO CeKpemu-
pam peakmuBHU KUCAOPOQHU pagukaAu U peak-
muBHU a30MHU pagukaAu 3a eAUMUHUpaHe Ha na-
mozeHume. Bonpeku moBa, me3u Bucoko peak-
muBHu memaboAaumu uHgyuupam npousBogcmbBo-
MO Ha NepoKCUHUMPUMU U gpyau MymazeHHu
aeeHmu. CaegoBameaHo, me mo2am ga npegu3Bu-
kam ,yBpexgaHe Ha AHK”, m.e. mymauuu 8 npo-
Aupepupawu kKaemku (5). Mo mo3u HauuH, 6 cAy-
yal Ha nepcucmupawa mbkaHHa yBpega, Bucoko-
peakmuBHume O2- u N- memaboAaumu, omgeaaHu
om kaemkume Ha Bb3nareHuemo, uHgyuupam
moukoBu mMymauuu, npeHapexgaHua u ckbcaBa-
Hua Ha AHK (6). ToBa Bogu go no-Bucoka Bepoam-
Hocm om akmuBauus Ha OHKo2eHume uAu 3azyba
Ha (PYHKUUA HA MYMOP-CYNpecopHUmMe 2eHu.

AgQunoKuHUMe UAU agunoyumoKuHume ca
nogepyna Ha yumokuHume, npou3BegeHu om mac-
mHama mubkaH (7). Te umam pa3AudHU (PYHKUUU
Kamo pez2yAupaHe Ha anemuma u eHepaudHua ba-
AQHC, uMyHumema, uHcyauHoBama uyBcmBumen-
HOCm, aHa2uozeHe3ama, Bb3nareHuemo u ocmpo-
azoBua omeoBop, apmepuarHOMO HarazaHe u
AuNugHUA Memaboau3bm (8). 3amabcmaBanemo,
camo no cebe cu, Beue ce pazaaexxga kamo Bb3na-
AUMEAHO CbCmMoAHUe, HO pazBumuemo Ha UHCYAU-
HoBa pesucmeHmHocm Mmoxe ga 3acuau moBa
Bv3nareHue upe3 noHuwxkaBaHe npouzBogcmBomo
Ha aHMUUH(AAMaMOpPHU UUMOKUHU, Kamo Hanpu-
Mep agunoHeKMUH, u ycuaeHo npou3zBogcmBo Ha
NPOUHM(PAAMaMOPHU aguNOKUHU Kamo AenmuH u
pesucmuH, koemo Bogu go cmumyaupaHe UAU
OAOKUpaHe Ha gpya2u UMUHOAORUYHU MOAEKUAU.
Mo mo3u HayuH ce ocueypaBa onmumarHa cpega
3a pacmexa u pazBumuemo Ha mymopa (9).

MoaekyaapHume mexaHu3zmu, ydacmBawu
B8v6 B83aumogetdcmBuemo mexkgy 3amabcmabBaHe-
mo u pazBumuemo Ha gudepeHuupaHua mupeo-
ugeH kapuuHom, Bce owe He ca gobpe npoyueHu,
Bvnpeku ye B cbBpemeHHUMeE AumMepamypHU u3-
mouHuuu kamo Bepoamuu cBop3zBawu dakmopu
ce pazeAexkgam uHcyauHoBama pezucmeHmHocm
U aguNOUUMOKUHUME.

AenmuH npu kapuuHom Ha
wumoBugHama »kne3a

AenmuHsm e cekpemupaH om agunouumu-
me 167-aMUHOKUCEAUHEH, aHOPEeKCU2EHEH  XOp-
MOH. Tol e npogykm Ha 2eHa Ha 3amabcmaBaHe-
mo (OB), pa3znoaoxeH Bbpxy 7-ma xpomo3oma.
AenmuHbm ce npousBexga ocHoBHO om Garama
MacmHa mbKaH, HO MOXe ga 6bge Nnpogykm u Ha
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Mapug MumeBa u cempygHuyu

gpy2u MbKaHU Kamo hAaueHma, AUYHUUU, MAEYHU
€enumeAHU KAemKU, Xunou3a, cmomax, uYepeH
gpo6 (10). AenmunoBuam peuenmop (Ob-RL) e
yAeH Ha Kaac T dpamuauama Ha uumokuHoBume pe-
uenmopu, kogupa ce om db 2eHa u ce ekcnpecupa
ocBen B xunomanamyca cvbwo u B8 yepHua gpob u
gpyeau nepudpepHu opaaxu (11,12).

Aobpe uzBecmHo e, yue AenmuH ce cekpemu-
pa 6 omeoBop Ha 2ragyBaHe. F'eHemuuHuam ge-
ouuum Ha AenmuH uAu HezoBuam peuenmop Bo-
gam go 3amabcmaBare u 3axapeH guabem mun 2
(13). BbzgedcmBuemo Ha AenmuHa Bbpxy anemu-
ma u pa3xoga Ha eHepaua Ce gbAXKU HE Camo Ha
ueHmpaaHo HepBHu mexaHu3zmu. Haauue e ,down”
-peayrauuna Ha opekcuz2eHHUme u ,up“-peaysauvun
Ha aHOpeKcu2eHHUMe nenmugu om AenmuHa (14).
B gonbaHeHue, AoenmuH noBuwaba HuBama Ha mu-
peougHume xopmoHu (15). M36ecmHu ca kakmo
6bp3u, Maka U gbA20CPOUHU edpekmu Bbpxy me-
maboau3ma (16).

AenmuHbm moxke ga noBauae mupeougHama
OC Ype3 UHGUPEKMHU U gUPEeKMHU mexaHu3mu. VH-
mpaBeHo3zHomo BvBexgaHe Ha aAenmuH Bogu go
npomaHa 6 uHgyuupaHama om 2Aag cynpecus Ha
XUNOMaAaMo-Xunogu3o-mupeougHama oc Ha UgeH-
mpaaHo HuBo upe3 ,up“-peayarauun Ha TRH ekcn-
pecuama 8 xunomaaamyca (17). Ortiga- Carvalho u
CbMmp. goKa3axa, Ye AeNMUH uma CMUuMyAupau,
epexkm Bvpxy ocBoboxxgaBanemo Ha TSH in vivo
(18). INpegnoaaza ce CbWO HaAuvue HA NPAK CMU-
MyAupaw, ecpekm Ha aenmuHa Bbpxy mupokcuHa
(T4), ocBobogeH om wumoBugHama >kae3a (19).
AenmuHbm peayaupa ugHmMpaAHama u nepucep-
Ha 0ogMmupoHUH geldoguHazHa akmuBHOCM U KOH-
Bepcuama Ha T4 6 T3 (20), yBeauuaba akmuBHocm-
ma Ha geloguHa3za 2 (D2) Ha ueHmpaaHo HuBo u
Bogu go yBeauuaBare Ha T3 (21). Te3u gaHHU no-
kazBam, ye AenmuHbM MoO>Ke ga uzpae poaa 6 na-
mozeHe3zama Ha ,euthyroid sick syndrome”. TSH
CMUMYAUpA CeKpeuuama Ha AENMUH, Kakmo upe3
npako Bb3geticmBue Bbpxy agunouumume, maka
u upe3 TSH-peuenmopume Ha maxHama noBubpx-
Hocm. INoaoxkumeaHama Bpb3ka Mexxgy AenmuH u
TSH 6u mo2aa ga 6bge 68 caegcmBue om mo3u gu-
pekmeH edpekm Ha TSH Bbpxy AenmunoBama cek-
peuua om agunouumume (22).

Cmpykmypama Ha AenmuHa e nogobHa Ha
mas3u Ha IL-2, IL-6 u 2paHyAOUUMEH KOAOHU-CMUMY-
AUpaw, pakmop, u NOgo6bHO Ha gpyau UUMOKUHU,
moxe ga akmuBupa MoHOUUMU U Makpoazu, ga
cmumyaupa VEGF u aHzuoz2eHe3ama u ga nomucka
npouzBogcmBomo Ha aHmMuuHAaMamopHU yu-
MOKUHU.

YcmaroBeHa e ekcnpecua Ha AenmuHa u Aen-
muroBua peuenmop 6 peguua kapuuHomu. OcBen
moBa unmeH3zuBHocmma Ha maxHama ekcnpecus
€ acouuupaHa ¢ npozpecuama u/uAu npo2Ho3ama
npu Hakou BugoBe kapuuHom, BkAIOUUMEAHO 2AUO-
6AaCMOM, KapUUHOM Ha 2bpgama, KapuuHOM Ha
npocmamama, oBapuareH u KOAOPEKMaAEeH Kapuu-
HOM, koemo e BugHO oM UMYHOXUCMOXUMUYHUME
aHaAu3u.

AenmuHbm pea2yaupa mHOXecmBo cuz2HaAHU
nbmuwa npu pazauuHu BugoBe kapuuHomu. B uH-
gyuupaHua om AaenmuH Bb3naaumereH omezoBop
yuyacmBam He20Bua peuenmop OB, JAK2 u STAT3
CUZHAAHU NbMUWA U Me3Uu MOAEKUYAU umam
epexkm Bbpxy ocHOBHUME Cu2HAaAHU NbMuUWA Ha
gupepeHyupaHume mMupeougHU KapuuHOMU U
npegcmabaaBam egHa om Bpb3kume mexkgy noc-
AegHume u 3amabcmaBaHemo. Peuenmopbm
JAK2/STAT3 (kaacuuecku uumokuH Janus kinase
2/cu2HareH mpaHcgiocep u akmuBamop Ha mpas-
ckpunuua 3) e mupo3uH KuHa3eH peuenmop, Kou-
mo Mmoxke ga akmuBupa mupo3uH KuHa3a JAK2
(23). AenmuHbm cmumyaupa ocamuguAa UHO-
3umug 3-kuHazHua (PI3K) nom u akmuBupaHemo
Ha Akt Bogu go ekcnpecuama Ha npomeuHu, KAe-
MbuHa NpoAupepayua u uHxubupaHe Ha anonmo-
3ama. 3a nbpBu nbm Cheng u comp. npe3 2010 2.
gokazBam ekcnpecuama Ha AenmuH u He2oBusa pe-
uenmop OB B gugepeHuupaHume mupeougHu
KapuuHomu, kamo ycmaHoBaBam maxHama Bpb3-
ka ¢ no-Bucokua puck om memacmasu 6 AumcHu-
me Bb3AU U NO-AOWA NPO2HO3a NPU 3acezHamume
nauueHmu, Koemo npegnoAaza, 4e yyacmuemo Ha
AenNMuUHa MoXke ga 6bge om 3HaveHue 3a pa3Bu-
muemo u memacmasupaHemo Ha gugpeHyupaHu-
me mupeougHu KapuuHomu (24,25).

Akinci u comp. (26) cbobwaBam, ye nauuen-
mume C nanuAapeH MupougeH KapyuHOM umam
3HauumeAHo no-Bucoku HuBa Ha AenmuH 6 cpab-
HeHue cbe 3gpaBu KoHmMpoau. B maxHomo npoyu-
BaHe momaaHama mupeougekmomua Bogu go
NnoHuXXeHue Ha cepymHume HuBa Ha aAenmuH 6v6
Bcuuku nogepynu, pazgeaeHu cnopeg BMI. Caego-
BameAHO, AeNMUHBLM MOXE ga UMa PoAA Kamo
Bb3moXxkeH emuoAo2udeH gpakmop B mupeougHa-
ma KapuuHozeHe3a, 6 namozeHe3zama u npo2Ho3a-
ma Ha 3aboaaBaHemo.

B ckopowHo npoyuBave Ha Uddin u cemp
npe3 2010 2. Bbpxy 20Aama 2pyna nauueHmu ¢ na-
NuUAapeH MupougeH KapUUHOM UMYHOXUCMOXU-
MUYHO u3caegBaHe ¢ AenmMuH-peuenMopHO aHMU-
maAro gemoHcmpupa ekcnpecua Ha OB-R npomeun
6 80% om npobume. Ekcnpecuama Ha AenmuHo-
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Bua peuenmop ce acouyuupa c no-HanpegHana 6b3-
pacm, no-20AaM pasmep Ha mymopa, ekcmpa-mu-
peougHa ekcnaHzua, memacmasu 8 AumdgHume
6b3AU, U HanpegHaA cmagud Ha Mymopa, UAU
0606weHo - ¢ agpecuBHo noBegeHue Ha KapuuHo-
Ma U no-Hucka npexkuBaemocm (27).

Obaue, B8 gpyeo npoyuBave Ha Cheng u
cbmp. cpeg Kumalcku nayueHmu C nanuaapeH
mupougeH KapuuHom 8 TatiBaH ca noayyeHu pas-
AUYHU pe3yamamu. Ekcnpecua Ha OB peuenmopu
u AenmuH ca omkpumu 8 ceomBemuo 51,0% (25
om 49) u 36,7% (18 om 49) om cayuaume, be3 ga
e HamepeHa Bpv3ka ¢ Bb3zpacm, noa, ekcmpamu-
peougHa ekcnaH3ua, MyAmugOKaAHOCM, Mupeo-
ugum uau BMI. N3kaoueHue npaBu pazmepbm Ha
mymopa, 3a kolmo e ycmaHoBeHo, ye e cBobp3aH
c ekcnpecuama Ha OB peuenmopu u AenmuH.
INpoyuBaHemo cbwo maka nokazBa, ye nanuaap-
HUME MUPOUgHU KapUUHOMU, KOUMO eKcnpecu-
pam egHoBemeHHo AenmuH u OB peuenmop, e no-
BepoamHo ga pa3zBuam AumdHu memacmasu 6
cpaBHeHue ¢ Mymopu, Npu KOUMO He e goka3aHa
makaBa ekcnpecua. Bbnpeku moBa, npuvuHume
3a pazAaukume mexgy pejyamamume om gBeme
npoyuBarua ca Heu3zBecmHu.

Apy2o u3zcaegBaHe Ha Zhang u cobmp. om
2012 2. cpeg 2pyna Kumaucku nauueHmu C nanu-
AapeH mupougeH KapuuHom ycmaHoBaBa, ue aen-
muH u OB-peuenmop ce ekcnpecupam 6 72%,
pecnekmuBHo 8 73% om nanuaapHu MuUpOUgHU
KapuuHomu u ekcnpecusma e cBbp3aHa ¢ pazmepa
Ha mymopa (28).

Bbnpeku pazauuHume pe3yamamu, u mpume
npoyuBaHua nokazBam, ye yacm om nanuAapHume
MUPOUQHU KapUUHOMU eKcnpecupam AENMuH U He-
206usa peuenmop. Heobxogumu ca gonbAHUMEAHU
npoyuBaHua, KOUMO ga onpegeaam NpudyuHUME 3a
pazAuduama Mexgy gaHHume u NOMEeHUUaAHOMO
npuaoxeHue Ha cucmemama AenmuH/OB-peuen-
mMop 3a Npo2HO3a U OUeHKa Ha mepanuama npu gu-
(hepHUUpaHUMeE MUPEOUGHU KapUUHOMU.

F'peAuH npu kapyuHom Ha
wumoBugHama kaesa

ITpeaunbm e auuAupaH 28-aMUHOKUCEAUHEH
nenmugeH XOPMOH U AU2aHg Ha peuenmopa 3a
cekpemazoeza Ha pacmexkHua xopmoH (PX) (29).
Cekpemupa ce ocHoBHO om HeBpoeHgoKkpuHHUMEe
KAEMKU Ha cCmomawHama mMyko3a, Cbwo U om Xu-
nomaaamyca, Xunogpuzama, naHkpeaca, 6v6peuu-
me, mbHKume yepBa, nAaueHmMama u gpyau mbka-
HU (30). N3BecmHo e, ue 2peauHbM peayaupa eHep -
2uliHua BaraHc, xpaHumeaHomo noBegeHue, mep-

moz2eHe3ama u cmumyaupa ocBoboxkgaBaHemo Ha
PX om Hykaeyc apkyamyc 6 xunomanamyca, Kbge-
mo ca ekcnpecupaHu u HeBponenmug Y (NPY), u
Agouti-cBbp3aHua npomun (AgRP) (31-33). Mpeg-
NnoAaza ce, Ye pe2yramopHume epekmu Ha 2peAu-
Ha Bbpxy anemuma ce gbAkam Ha akmuBayuama
Ha NPY (34). B ycaoBua Ha 2aagyBare u gpyau Ka-
maboAHU cbcmoaHua HuBama Ha 2peauH ce noBu-
waBam. NMupaBeHozHomo BvBerxkgaHe Ha 2peAuH
cmumyaupa anemuma (35-36). FpeauHbm e cpu3zu-
OAO2UYEH aHmMazoHucm Ha AenmuHa; Bogu go
3amabcmaBaHe, kamo npu obe3HU nauueHmu Hu-
Bama Ha epeauH HamaaaBam.

YcmanoBeHo e Haaudue Ha GHS-R mRNA u
epeauH 8 wumoBugHama xae3a (37). Hakou npo-
yuBarua nokazBam, ye HuBama Ha 2peAuH ce no-
HukaBam npu xunepmupeougu3zbvm 8 cpaBHeHue ¢
eymupeougHo cbCmoaHue u ce Bpbwam Kbm HOpP-
MaAHUMe CMOUHOCMU CAeg KOMNEHcauua Ha Xu-
nepmupeougu3zma (38). CybkauHuyHUAM Xunep-
mupeougu3ibm He e cBbp3ar ¢ npomeru 6 HUBama
Ha 2peAuH (39). MNpu xunomupeougu3ibm ce cbob-
waBa 3a noBuweHu HuBa Ha 2peauH. B egHo cko-
powHo npoyuBaHe e goka3zaH cmumyAupau
epekm Ha 2peauH Bobpxy cekpeuuama Ha FT,4 in
vivo (40). Om gpyea cmpaHa, Hakou uzcaegoBame-
AU gokAagBam 3a  HopmaaHu cepymHu HuBa Ha
2peAuH npu xunomupeougu3om (41).

N3enexxga C-kaemkume ca omzoBopHu 3a
npou3zBogcmBomo Ha epeaun 8 wumoBugHama
»Kae3a npu xopa. Raghay u comp. (42) cbobwaBam
3a HaAudue Ha umyHopeakmuBHOCM KbM 2peAuH
npu Bcuuku BugoBe gugpepeHuupaHu Mymopu Ha
wumoBugHama >kAe3a, Ho npu gpyz2o npoyuBaHe,
KOemo He nogkpena ma3u koHcmamauus, HuBama
Ha 2peAuH B wumoBugHama mbkaH ca NO-HUCKU
npu nanuaapeH kapuuHom 6 cpaBHeHue ¢ me3u
npu HopmaaHa wumoBugHama >kae3a (43).

AgunoHekmuH npu kapuyuHom Ha
wumoBugHama *kne3a

AgunoHekmuHem e 244-aMUHOKUCEAUHEH
nenmug, Kolmo ce cekpemupa om macmHama
mbKaH. Tol e agunoKuH CbC cuAHU npomuBoBb3-
naaumeaHu cBoucmBa. MNpogyuupa ce npegumHo
om agunouumume. [lpouHpramamopHu ¢akmo-
pu kamo TNF-o, IL-6, ROS ynpaxHaBam peayaa-
mopHa poAa 3a HezoBama ekcnpecua (44). To3u
agunokuH nogobpaBa uHcyauHoBama uyBcmBu-
meAHocm, noBauaBa kKAembuHama npoAugpepauus
U peayaupa baaaHca Mexkgy aHmu- u Npo-uHAama-
mopume moaekyau, kamo TNF-o, IL-10, makpodpa-
2u, T-kaemku, NK-kaemku (45;46;47). Tol gedcm-
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Ba upe3 gBa pazauuHu peuenmopa - agunoOHeKmMu-
Ho8 peuyenmop 1 (AdipoR1), kolmo ce ekcnpecu-
pa npegumHo 8 myckyaume u agunoHekmuHoB pe-
uenmop 2 (AdipoR2) - 6 uepHua gpo6 (48). Mpu
3amabcmaBaHe U CcbcmoAHUA Ha uHcyAauHoBa pe-
3ucmeHmHoCcm, cepymHume HuBa Ha agunoHek-
muH HamaraBam (49), a npu 3a2yba Ha Me2A0 UAU
AedeHue Ha uHcyauHoBama uyBcmBumearnocm, ce
yBeauyaBam. (50). MNpegnoaraza ce, Ye agunoHek-
MUHbBM UMa aHMuUaH2uo2eHeH edpekm u npomuBo-
mymopHa akmuBHocm.

Mo-Hucku om HopmaaHume HuBa Ha aguno-
HekmuH ca HabAatogaBaHu npu Hakoako Buga kap-
uuHom (51-53) - 2bpga, eHgomempuym, Npocma-
ma, gebero uepBo, uepeH gpob, naHkpeac, cmo-
max, npu Hakou BugoBe reBkemusa, Aumdom u mue-
Aom (54). Mitsiades u comp. nokazBam, ue KoHUEH-
mpayuume Ha agUNOHEKMUH ca CU2HUUKAHMHO
NO-HUCKU NPU NAuUEeHMU C KapUUHOM Ha wWumo-
BugHama >kAe3a, OMKOAKOMO Npu KOHMpPOAHamMa
2pyna (55) u gokazBam npomexkmuBHua my
epekm cpewy pazBumuemo Ha mo3u Bug kapuu-
Hom. Te gemoHcmpupam ekcnpecua Ha AdipoR1 u
AdipoR2 8 kaAembUHU AUHUU HA MUPeoUgeH Kapuu-
HOM. AeveHue C pekomBuHaHMeH aguNOHEeKMUH
He oka3Ba BauaHue Bbpxy KAeMbYHAMA NPOoAUE-
pauua u npexxuBaemocm in vitro. NoAyuyeHume pe-
3yamamu 8 moBa npoyuBaHe ce obacHaBam ¢ Bau-
aHUemo Ha uHcyauHoBama pe3zucmenmuocm Bbp-
xy pazBumuemo Ha mupeougHuUa KapUUHOM.

Pe3ucmuH npu kapuyuHom Ha
wumoBugHama Xkaesa

Pezucmunem e 114-aMUHOKUCEAUHEH NOAU-
nenmug, kKolmo ce cuHmesupa 2AaaBHo 6 macmHa-
ma mbkaH, Myckyaume, naHkpeaca U makpogazu-
me. Aoka3zaHa e HezoBama poaa 6 pazBumuemo
Ha uHcyauHoBama pe3ucmeHmHOCM U 3amAbCma-
BaHemo. Kamo aHmuuHgAamamopeH UUMOKUH,
pezucmuHbm e cBbp3zaH ¢ Bb3znaaumesHume 3a-
6oanBaHua, HezaBucumo om cbcmoaHuama Ha UH-
cyauHoBa pezucmenmuocm. logoGHO Ha Aen-
muH, mou cbwo ce cBvbp3zBa ¢ TLR4, akmuBupa
JNK u MAPK u uHgyuupa uHcyauHoBa pejucmeHms-
Hocm (56). Bb3naaumeAHume uumokuHu kamo |L-
1B, IL-6, TNF-a0 npegu3BukBam ekcnpecusa Ha pe-
3ucmuH, u obpamHo, ycmaHoBeHo e, ue pe3zucmu-
Hbm cmumyaupa npou3zBogcmBomo Ha IL-6 u TNF-
o upe3 NF-kB cueHaaHua nem (57).

Bv68 Bpb3ka cbc cnocobHocmma my ga peay-
Aupa npou3zBogcmBomo Ha MOAEKYAU Ha UMYHHa-
ma cucmema u uHgupekmHomo my noBauaBaxe Ha

MAPK nbm, peucmunbm e npoyuBaH npu 3A0Ka-
yecmBeHu 3a6oaa6aHua npu xopa. HezoBama ekc-
npecusa e cBop3aHa ¢ noBuweHama npoaAugepa-
uuA Ha KapuuHoma Ha npocmamama ype3 CMumy-
Aauua Ha AKT/mTOR nbma (58), cbwo u ¢ Kapuu-
HOMUMeE Ha 2bpgama, eHgoOMEMPUYMA, haHKpeaca,
OeAun gpob, C KOAOPEKMAAHUA U XenamoueAyaap-
Hua KapuuHom (59-61).

AuazHOCMUYHO 3HaYeHUe Ha agunoyumo-
kuHume npu mupeougeH kapuuHom

AaHHu Ha Marcello u comp. couam, ue KoAu-
yecmBeHOMO onpegeAaHe Ha CepymHUA AENMUH,
AgUNOHEKMUH, Pe3UCmuUH U 2peAUH MOXe ga ce
OKa)kKe OMAUYEH UHCMPYMEHM NpU guazHOCMUKa-
ma Ha maauzHeHu Bb3Au Ha wumoBugHama >ae3a.
Te HabaogaBam, ye nauueHmu ¢ gugepeHuupaH
mupeougeH KapuuHOM UmMam NO-HUCKU CepymHU
HuBa Ha agunoHekmuH (2,46+0,84 ug/ml) 8 cpab-
HeHue C nauyueHmu ¢ gobpokauyecmBeHu Bb3Au
(3,03%1,73 ug/ml, p<0,0001). AenmuHbm, om gpy-
2a cmpaHta, e ¢ no-Bucoku KoHUeHMpauyuu npu gu-
pepeHyupaHua mupeougeH KapuuHom (9,82+0,70
ng/ml), omkoakomo B cayuaume ¢ gobpokavecm-
BeHu Bb3au (1,95+0,67 ng/ml, p<0,0001). Mo no-
gobeH HavuH, HuBama Ha pe3ucmut ca no-Bucoku
npu gudpepeHyupaHua mupeougeH KapuuHOM
(14,80%1,53 ng/ml), omkoakomo 6 2pynama c age-
Homu (1,99%0,66 ng/ml, p<0,0001). HuBama Ha
2peAuH ce pasaudaBam mexgy gudepeHuupaHus
mupeougeH KapuuHom (84,56+24,02 ng/ml) u age-
Homume (133,57+18,00 ng/ml, p<0,0001).

ROC kpuBume 3a Bcuuku yuMOKUHU NOKa3-
Bam, ue KoHUEHMpayuuMe Ha cepymHume aguno-
HEKMUH, AENMUH, Pe3UCMUH U 2peAuH omauvaBam
gobpokauecmBerume om 3aokayecmBeru Bb3Au
cbe cbomBemuo 76%, 100%, 100% u 96% mou-
Hocm (62). Te cbwo maka nokazBam, ve 2openo-
COYeHUMeE UUMOKUHU Buxa MO2AU ga cnomo2Ham
3a gudpepeHyupaHe Ha (POAUKYAApHUME Ae3UU.

(MoaukyaapHusm BapuaHm Ha nanuaapHuA
KapuuHom Ha wumoBugHama >xae3a (FVPTC) ce
pa3auuaBa om gpoaukyaapHume ageHomu (FA) no
HuBama Ha agunoHekmuH (p<0,05), AenmuH
(p<0,001) u 2peauH (p<0,001) u om obukHoBeHama
cmpyma no cepymeH aenmuH (p<0,001), peucmuH
(p<0,001) u epeauH (p<0,001). FA ce pazauuaBa om
POAUKYAGPHUA KAPUUHOM U OM KAACUu4Yeckua nanu-
AapeH mupeougeH kapuuHom (CPTC) no KoHueHm-
pavuuume Ha AenmuH (p<0,001) u epeAuH
(p<0,001). CPTC ce pazauuaBa om FA no aenmuH
(p<0,01) u 2peaun (p<0,01) u om obukHoBeHama
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cmpyma no HuBama Ha aenmut (p<0,001), pe3uc-
muH (p<0,001) u epeauH (p <0,01).

B 3akaroyenue, Bcuuku me3u pezyamamu no-
kazBam, ue uzcaegBaHemo Ha cepymHume aguno-
UUMOKUHU AENMUH, agUNOHEKMUH, Pe3UCMUH U

2peAuH upe3 u3znoa3zBaHe Ha npocmu U HageXXgHu
ELISA memogu, moxe ga npegcmaBaaBa HOB aa-
mepHamuBeH Nogxog npu guazHo3ama Ha 3A0Ka-
yecmBeHume o6pa3yBaHua Ha wumoBugHama
*KAe3a.
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OPUEUHGAHG cmamug
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Pe3iome

Mpe3 nocaegHume 20guHu ce noaBuxa peguua cbobweHusn, nokazBawu HaAuUMUEMO Ha (PamMuAeH na-
nuAapeH mupeougeH KapuuHom. 3a cbXkareHue, HacaegcmBeHama cbuwHOCM Ha 3a6oaa6aHemo He e gob6-
pe npoyueHa, nopagu akma, ve goceza HUMO eguH 2eHemuueH gedpekm He e npako cBbp3aH ¢ npoaba-
ma my. o me3u npuuuHu Hue cu nocmaBuxme 3a uea ga HanpaBum pempocnekmuBeH aHaAu3 Ha cayya-
ume Ha nanuaapeH kapuuHom 6 KauHuka no EHgokpuHHa xupypaus, ga cbnocmaBum xapakmepucmuku-
me Ha (pamuAHUMeE U cnopaguyHume opmu Ha 3aboaaBaHemo, Kakmo U ga omkKpuem pamuAuu C Hac-
AegcmBeH nanuaapeH mupeougeH KapuuHOM.

Mamepuaa u memogu: B uzcaegBaHemo 6axa BkatoueHu 416 nauueHma, onepupaHu 3a mupeougeH
KapuuHom 6 KauHukama no EHgokpuHHa xupypaug, YCBAAE ,Akag. M6. INenueB”, 3a nepuoga 01. 2011
2. - 12. 2015 2. 3a uzuucaaBaHe Ha cmamucmuyeckama 3Hayumocm u3noa3Baxme memoga ¥, Kamo no-
AyyeHume pe3yamamu baxa obpabomenu c SPSS 20,0.

Pezyamamu: Npu 312 nayueHma ce ycmaHoBaBa cnopaguyeH nanuAapeH KapuuHoOMm, a Npu 57 uma
pOgHUHA C mupeougHa namoao2ua om nbpBa cmeneH Ha pogcmBo. IMpu 5 nayueHma uma kpwBeH pog-
HUHa ¢ mupeougeH KapuuHom. ABeme 2pynu umaxa CXOgHO paznpegeaeHue No gemozpagpcku NpusHauyu
Kamo noA u Bb3pacm. MNpu cpaBHaBaHe Ha peyamamume ce ycmanoBu cmamucmuyecku 3Havuma pas-
AUKa NO OMHOWeEHUE Ha pa3mepa Ha MYMopa, HO He U N0 omHoweHue Ha HezoBama azpecuBHocm (Mya-
MUOKAAHOCM U AUM(PHO Memacma3zupaHe).

U3B8ogu: MNpu aHaau3a Ha noAydeHUmMe pe3yamamu Hue ycmaHoBuxme 57 nauuedma (15,5%) ¢ HaAu-
yue Ha hamuAHa obpemeHeHOCM ¢ mupeougHo 3aboaaBaHe, kamo npu 5 (8,8%) ce kacae 3a (hbamuAeH na-
nuAapeH mupougeH KapuuHom. Hawemo npoyuBaHe He gemoHcmpupa pa3zauka 6 aepecuBHocmma Ha
hamuAHama u cnopagudHama ¢popma Ha nanuaapeH wumoBugeH KapuyuHoOMm.

KatoyoBu gymu: nanunapen mupeougen kapuutom (IMTK), pamurer nanuaaper mupeouger kapuuxom (OITK),
yecmoma, cmamucmuyecka 3Hayumocm, npegucno3uyun

BbvBegeHue: KaAauumoHuH-npou3Bexxgawume C-kaemku, U da-
MUAEH HemMegyAapeH mupeougeH KapuuHOm

LLlumoBugHuam kapuuHom moxe ga bbvge cno- (OHTK), npousauzaw, om (poAUKYyAapHUME KAEM-
paguyeH uAu cpamureH. DamuaHume cayyau ce Ku Ha >kAe3zama (1). [NoHacmoawem ce cmama, ve
KAacupuuupam Kamo (pamureH megyaapeH mupe-  okoao 5-15% om DHTK umam HacregcmBer xa-
ouger kapuutom (OMTK), koamo Bb3HukBa om pakmep. Tbl kamo 6oAwuHcmBomo om nanuaap-
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HUMe U (PoAUKYAAPHUME MupeougHU KapuuHOMU
ca chopaguyHu, hamuaHUMe hopmu ca pegku u ce
pazgeaam Ha gBe epynu (2). MovpBama BratouBa
(PaMUAHU CUHgPOMU C gOMUHUpPaHe Ha He-mupeo-
UgHU Mymopu, Kamo pamuAHama ageHomamo3Ha
noauno3a (FAP) u PTEN-xamapmoma. Bmopama
2pyna BratouBa hamuAHU CUHGPOMU, NPU KOUMO
gOMUHUpa nanuAapHUAM mupeougeH KapuuHOM
(IMTK), kamo ,yucmume” hamuAHU NanuAApHU Mu-
peougHu KapuuHomu (DITK); me3u, acouuupaHu
c 6vbpeuHo-krembueH kapuuHom; u DIK ¢ mya-
muHogyaapHu Bb3au (3). Cnopeg cmamus, nybau-
kyBaHa npe3 2000 2., nbpBuyHume Kpumepuu 3a
npegpa3noaoxkeHocm kom DI1TK ca:

1) MTK npu gBama uau noBeue uaeHoBe Ha ce-
metcmBo ¢ nbpBa cmeneH Ha pogcmBo u

2) myamuHogyaapHu Bb3AU npu noHe mpuma
pogHuHU om nbpBa uau Bmopa cmeneH Ha pogc-
mBo (4).

Aoceza uma egBa HAKOAKO ONUCaHU cAy4an Ha
OITK 8 Aaumepamypama (5). HacaegcmBernama
cbwHocm Ha 3aboaaBavemo e caegcmBue Ha xe-
mepo2eHHO yHacaegaBaHe U ce gbAaXKU Ha KOMOU-
Hauua om yHacAaegeHU npegpa3noAazawiu 2eHu u
chakmopu Ha oKoAHama cpega (6, 7). Peguua ab-
mopu cmamam, ve DINTK npomuua no-azpecuBHo
om cnopagu4Hua. AaHHume no mo3u Bbnpoc ca
cbwo npomuBopeuuBu - om egHa cmpaHa Gros-
sman (8) onucBa OITK kamo aepecuBHo npomu-
yawo 3aboaaBare, a om gpyea Loh (9) He ycmaHo-
6aBa pazauka mexkgy cnopaguuyHama u pamuAHa-
ma opma NO omMHoWweHue Ha azpecuBHocmma.
CnekyAupa ce u no omHoweHue Ha Bb3pacmma
Ha nocmaBaHe Ha nbpBuyHama guazHo3a Ha my-
mopa - cnopeg Sung (10) OITK ce noaBaBa 6 no-
paHHa Bb3pacm u moxke ga ce uzaBu kamo "yucm"
MTK uau ga 6bge acoyuupat ¢ gpyau munoBe pak
(Hanp. Ha O0bOpeka, kKamo yacm om CUHgpoma
MENT (mHOXXecmBeHa eHgOKpuHHA HeonAazus),
KoygeH uau pamuaHama eHgoKpuHHa HeonAazusa),
HO gpyau aBmopu ca Ha npomuBonoAo>KHOMO
MHeHue (11).

Mo me3u npuyuHU Hue cu nocmaBuxme 3a uea
ga HanpaBum pempocnekmuBeH aHaAu3 Ha CAYYU-
me Ha TK 8 Kaunukama no EHgokpuHHa xupyp-
2ua npu YCBAAE ,Akag. M18. MenueB” 3a nemzogu-
weH nepuog (M. aHyapu 2011 2. - m. gekemBpu
2015 2.), ga conocmaBum xapakmepucmukume Ha
hamuAHUMeE U cnopaguyHume popmu Ha 3ab0Aa-
BaHemo u ga omkpuem gpamuauu ¢ BepoameH Hac-
AegcmBen xapakmep Ha [NTK, koumo 6 6bgewe ga
6bgam 2eHemuyHO u3zcaegBaHu.

Mamepuaa u memogu

B uzcaegBaHemo Gaxa BkatoueHu 416 nayuer-
ma, onepupaHu 3a mupeougeH kapuuHom 68 KauHu-
kama no EHgokpuHHa xupypeaun, YCBAAE ,Akag.
MB. MenueB”, 3a nepuoga m. aHyapu 2011 2. - m.
gekemBpu 2015 e. Mpu Bcuuku navueHmu 3a60Aa-
BaHemo Oe guazHOCMUUUPAHO CAEJ NAMOAO20a-
Hamomu4HO u3cAaegBaHe Ha uHmpaonepamuBHua
MamepuaA U cmagupaHo cbaaacHo TNM kaacudu-
kauuama (12).

MauueHmume c IMNTK 6axa aHaauzupaHu 8b3 oc-
HoBa Ha cAegHUMeE npu3zHayu:

1) noa;

2) mun HacaegcmBeHa mupeougHa namoaoz2un

(MaAuz2HeHa u beHuz2HeHa);

3) Xucmoao2ua Ha KapuuHOMa;

4) nogmun Ha [N1TK;

5) Bpeme Ha nocmaBaHe Ha guazHo3zama (Bb3-
pacm Ha nauyueHma);

6) paznpocmpaHeHue Ha mymopa B >kaezama

(MyamudpokarHoCm);

7) pazmep Ha mymopa;

8) paznpocmpaHeHue Ha mymopa 6 AumgHume

Bb3AU (AUMPPHU Memacmasu);

9) HaAuvue Ha op2aHHU memacmasu;

10) cmaguu Ha 3a6oaaBaHemo.

AONBAHUMEAHO aHaAU3Upaxme cAyYaume Ha
@ITK, kamo Bceku cayyad 6e npoBepeH omHoOCHO
6poa pogHuHU om nbpBa cmeneH Ha pogcmBo ¢
mupeougHa namoao2ua (mupeougeH KapuuHOM
UAU gpy20, HEMaAUZHEHO MupeougHo 3aboaaBaHe).

3a uzuucaaBaHe Ha cmamucmuveckama 3Havu-
MOCM MeXgy 2pynama C pamuAeH U ma3u CbC
cnopaguveH gpamuaeH MTK Hue uznoa3zBaxme me-
moga y’, Kamo noAyyeHume pe3yamamu baxa o0-
pabomeHu cbe SPSS 20,0 software package (SPSS
Inc., Chicago, IL). 3a cmamucmuuecku 3Havyuma be
npuema cmouHocm Ha P<0,05.

Pesyamamu:

PaznpegereHuemo no noa e B noA3za Ha >KeHc-
Kua (>keHu:mb>ke=3,8:1) (Taba.1). XucmoaozauuHo-
mo paznpegeaeHue noka3Ba 386 cayuas c Hemegy-
AQpeH gugpepeHyupaH mupeougeH kapuuHom. Om
max 369 ca c INTK(Taba.1).

boawunHcmBomo nauvueHmu (312 uau 84,6%)
He ca gaAu UHgOpMauua 3a Haaudue Ha gpyz 6o-
AeH pogHuHa B cemelicmBomo (c pak Ha wumo-
BugHama >kAe3a UAU gpy2a mupeougHa NamoAo-
2uf), Nopagu Koemo MOXem ga cmamame, ye mu-
peougHUAM KapuuHOM NpU MAX € CNopaguyeH.
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Ocmanaaume cayuau (57 uau 15,5%) ca ¢ BepoamHa pamuaHa
obpemeHeHocm. Te Baxa pazgeaeHu cnopeg 6poa pogHuHu B ce-
meticmBomo ¢ mupeougHa namoaoaua (¢ 1 pogHuHa - obwo 41
Auua uau 71,9%; c 2~a 3aceeHamu Auua 6 cemeicmBomo - 14
(24,5%); ¢ 3-ma 3aceeHamu Auua 6 cemeticmBomo - 2 (3,5%))
(Taba. 2). AKo ce npueme, ye 3a pamuaHOCM MOXe ga ce 208opu
npu 2+ uau noBeye om 2+a 3acezHamu Auya 8 cemedcmBomo om
nbpBa cmeneH Ha pogcmBo, geabm Ha hamuAHUME CAyYau ¢ mu-
peougHa namoaoz2uas B8 Hawama u3zBagka e npubauzumeaHo
15,5% (uau 57 om obwo 369 nauueHma c [TK). [Mo-zoanamama
yacm om Bcuuku 57 nauueHma ¢ pamurHa obpemeHeHocm (55
cAyvan) ca ¢ kaacudecku ,uucm” TTK, u no gBa cayuaa ¢ oau-
KyAapeH u, cbomBemHo, oHkouumapeH BapuaHm Ha INTK.

AHaAuzupaxme U uHgopmauuama OMHOCHO guazHo3ama Ha
3acezHamume KpbBHU pogHuHU. OKa3a ce, ve 6 6oawuHcmBomo
om cAydaume 3acezHamume gpyau uaeHoBe Ha cemelcmBomo
Ha nauueHma cmpagam om Ho3ogHa cmpyma (npu 45 navueHma
om 57 cayuaa uau 78,9%), kamo 6 egHo cemelicmBo uma cayyad
Ha bazegoBa 6oaecm, npu 6 - mupeougum Ha Xawumomo u ca-
Mo B 5 cayuan ce kacae 3a Haaudue Ha cmpynBaHe Ha MTK 8 ce-
metcmBomo (Taba. 2).

B me3u 5 hamuauu mymopume He ca memacmamuuHu, 8 mpu
cemelicmBa uma no gBama 3acezHamu pogHuHu om nbpBa cme-
neH Ha pogcmBo ¢ MTK (6pam-cecmpa uau malka-gbuwepa); npu

Tabauya 1.

Pa3npegeneHue no noa u xucmoaozuyeH BapuaHm Ha cayyaume C mupeo-
ugeH kapuuHom 8 Kaunukama no EHgokpunHa xupypeaus, KLIET, MY Codua 3a
nepuoga m. aHyapu 2011 2. - m. gekemBpu 2015 2.

[Moa Yecmoma [MpouyeHm

Mubxe 86 20,7
XKenu 330 79,3
Obwo 416 100
XucmonozuueHn Gapuanm bpou nauyuenmu | lMpouenm
Ha KapuyuHoma
lManuaapen 369 88,6

Kaacuuecku BapuaHm 344 83,5

(MoaukyaapeH BapuaHm 16 3,9

Tall cell BapuaHm 7 1,7

OukouumapeH BapuaHm 1 0,2

Warthin-like BapuaHm 1 0,2
MdoAukyrapeH 12 2,9
Xbpmano6 gorukyraper 5 1,2
Megynapen 15 3,6
HuckogudgepeHuyupan 7 1,7
AHanAacmuueH 2 0,5
MemacmamuueH 6 1,5
Ob6w, 6poul 416 100

gBe cemeucmBa uma HaAuyue Ha
mpuma nayueHmu.

CpegHama Bb3pacm Ha guae-
HOoCMuyupaHume nauvueHmu e 48,6
2. (Hai-mAaguam e Ha 34 2., a HaU-
Bb3pacmHuam - Ha 59 2.). Ha Qu-
2ypa 1. T. e npegcmaBeHo cemelic-
mBomo Ha 06oaHa >eHa, “uumo
nAemeHHUUa u cecmpa ca c T1TK.
Duaypa 1. A. nokazBa cemetcmBo-
mo Ha boaeH mbX, Dawama Ha Ko-
2omo e c I1TK, a malka My uma
gobpokavecmBeHo obpa3zyBaHue
Ha wumoBugHama »xae3a (Hogo3-
Ha cmpyma).

MNpu cpaBuaBaHe Ha xapakme-
pucmukume Ha gBeme 2pynu (Taba.
3) Hue ycmaHoBuxme cmamucmu-
yecku 3Havuma pazauka (P<0,05)
eguHcmBeHo NO omHoweHue Ha
pa3mepa Ha mymopa, HO He U nho
omHoweHue Ha HezoBama azpecuB-
HOCM (MUAMUOKAAHOCM U AUM-
HO memacmasupaHe).
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Tabauya 2.

Yecmoma Ha nanuaapeH TK ¢ dpamuaHa obpemeHeHoCcm U
Buga Ha wumoBugHomo 3aboaaBare 866 hamuauama.

bpot kpbBHu pogHuHu | Yecmoma %

0 312 84,6
1 41 11,1
2 14 3,8
3 2 0,5
Ob6wo 369 100

HaAuuue Ha gpyzo Yecmoma | %
mupougHo 3aboaaBane

6 cemeiicmBomo

KapuuHom 5 8,8
bazegoBa 6oaecm 1 1,8
Tupeougum Ha 6 10,5
Xawumomo
Hogo3Ha cmpyma 45 78,9
O6wo 57 100
Tabauya 3.

ObcbkgaHe:

TupeougHuam kapuuHom cbcmaBaaBa camo 1%
om obwama yoBewka 3a0kauecmBerHa namoaoaus,
Ho noBeue om 90% om eHgoOKpuHHUME Mymopu
(13). AudpepeHuyupaHuam mupeougeH KapuuHOM e
Hal-yecmama opma Ha pak, cBbp3aH C HAKOAKO
muna eguHUYHU HYKAEOMUQHU 3ameHU, KOUmo Mo-
gucbuyupam pucka. OHTK cbcmabaaBa 5-15% om
Bcuuku cayuau Ha HemegyAapeH mupeougeH pak u
e xemepozeHHa 2pyna 3aboaaBaHus, BkarouBawga
CUHgPOMHU U HEeCUHgpoMHU ¢popmu. HecuHngpom-
Huam DHTK ce u3aBaBa Had-yecmo c MNTK. Cmama
ce, ye 3a uzaBama u npegaBaHemo Ha OI1TK B Ha-
Kou cemelicmBa 3HaYeHUE umam OMgeAHU YHacAe-
geHu aokycu, Bceku om KOUMO uma onpegeAeH gaa
B obwama namoao2us u onpegeaa Yacm om pucka.
[MopBama cmbnka npu uzcaegBaHemo Ha me3u 2e-
HU e nogbupaHemo Ha pamuAHU cayyau Ha DIITK.
C ma3u ueA Hue aHaAu3upaxme caydaume Ha [1TK
Kbom KauHukama no EHgokpuHHa xupypeaun, KLIET
Cocpua u ycmaHoBuxme o6wo 57 cAayvaa c HaAu-

lpynupaHe Ha cnopaguyHume u (hamuAHUME CAYYau Ha nanuAapeH mupeougeH KapuuHOM
cnopeg Bb3pacmma, 2oAemuHama Ha mymopa, paznpocmpaHeHuemo Ha mymopa 6 kaesa-
ma (MyamugoKaAHOCM) U HaAUYUEMO HA AUMCPHU mMemacmasu.

Manuaapen TK | Bw3pacm Ha nocmaBane Ha guazHozama | O6wo | P value
go 20 2. | 20-40 2. | 40-70 2. | Hag 70 2.
CnopaguueH 6 109 180 17 312
MamunreH 1 20 36 0 57 0,339
Ob6uwo 7 129 216 17 369
IManuaapen TK Pazmep Ha mymopa O6wo | P value
nog 0,5ecm | 0,5-1,0 ecm| 1-2 em | 2-4 cm | Hag 4 cm
CnopaguueH 53 106 85 49 19 312
MamureH 16 21 7 12 1 57 0,042
Obuwo 69 127 92 61 20 369
Manuaapen TK MyamudgokarHocm O6wo | P value
Aa He

CnopaguueHn 48 264 312
(MDamuaeH 4 53 57 0,095
Obwo 52 317 369

Aum¢Hu memacmaszu O6wo | P value
Manuaapen TK | be3 aumgpHu memacma3u | C AumdpHU Memacmasu
CnopaguueH 224 88 312
®amureH 42 15 57 0,77
Obuwo 266 103 369
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CemelicmBa ¢ hamuaeH nanuaaper wumoBugeH kapuuHom (DMTK)

6 Hacmoawomo npoyuBaHe.

yue Ha gBama uau noBeue 3acezHamu Auua B ce-
metcmBomo, om Koumo eguH (nauueHM®bM) e C
MTK, a HezoBume pogHuHU om nbpBa cmeneH Ha
pogcmBo ca uAau ¢ mupeougeH KapuuHOM, UAU C
gpy2a mupeougHa namoaozua. B noBeue om
78,9% (45 cayuan) NTK npu nauueHma ce cbnpo-
Bo>kga om Hogo3zHa cmpyma npu HezoBume pog-
HuHuU. CAydaume Ha pogHUHU C mMupeougum Ha Xa-
wumomo uau bazegoBa 6oarecm ca 3HauumeAHO
no-pegku. ToBa nokazBa, ue moxe 6u Hocumeacm-
Bomo Ha npegpaznoaazawua 2eHemuyeH pakmop
8 egHo cemelicmBo mo>ke ga ce mogudpuyupa npu
omgeAHume my YareHoBe om HeuzBecmHu go mo-
MeHMa enuzeHemuyHU ¢pakmopu uau makuBa Ha
oKoAHama cpega (HauuH Ha >kuBom, BpegHu exxeg-
HeBHu HaBuuu u gp.). Om gpyea cmpaHa e 6b3-
MOXHO U yacm om caydaume Ha MNTK 8 cemelcm-
Ba ¢ eguH guazHocmuuupaH 6oaeH ga ocmaBam
ckpumu, ga ce uzaBaBam no-kbcHO U ga ocmaBam
HeguazHocmuuupaHu. EgBa npu 5 nauueHma
(8,8% om cayyaume Ha DITK) Hue ycmaHoBuxme
Haaudue Ha gpye MNTK 8 cemedcmBomo. Bb3mox-
HO e B nemme hamuAuu ga e HaAuue eguH u Cblw,
npegpa3znoaazaw, pakmop uau 666 Bcaka dpamu-

ManunapeH mupougeH
kapuuHom

AuA ga ce yHacaegaBa pazauyHa, cneyuguyHa my-
mauus. 3a ga ycmaHoBum 2eHemuuHama npuyuHa,
3acezHamume uaeHoBe Ha me3u nem PamuAul we
6bgam obekm Ha 6bgewu npoyuBaHus.

Bbvnpeku HaAu4UEemMo Ha MHO20 cmamuu no Mo-
3u Bbnpoc, Bce owe e cNOpHO gaau hamuAHama
cpopma Ha DTK e no-aepecuBHa om cnopaguuHa-
ma cpopma Ha 3aboaaBaHemo. [MpuuuHa 3a moBa e
cnocobHocmma Ha [TK ga peuuguBupa gbazo
Bpeme caeg mepanuama, pegkume cAyvau Ha
OITK u pazauyHama cmeneH Ha azpecuBHocm Ha
mymopa npu pasaudHu cemeltcmBa. EgHo npoyu-
Bane (14) nokazBa uecmoma om 9,4% 3a OI1TK, 6
Hawama u3Bagka yecmomama Ha PamMuUAHO HOCU-
meacmBo Ha mupeougHa namoaoz2ua e 15,5%
(57/369), a camo Ha mupougeH KapuyuHom - 8,8%
(5 cayuas om 57 OITK) (npubAuzumeaHo egHak-
Ba ¢ masu, nocoueHa om gpyau aBmopu).

[lo omHoweHue Ha pa3npegeaeHuemo Ha TK
(cnopaguueH u hamuaeH) Hue nokazBame munuu-
HO CbOMHOWeHUE >XeHu:mbxe B noA3a Ha >KeHc-
KU NoA (»keHume 6oaegyBam 3,8 nbmu no-vyecmo
om mbxxeme (Taba. 1). B epynama Ha hamuaHUMe
cAyyvau (57 cayyan) omuumame 8 mouxke u 49 >keHu
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KaauH BuguHoB u compygHuyu

(>keHu:mb>Ke=6,1:1). Cnopeg Hakou aBmopu (15,
16) npu hamuaHume caydau Ha MNTK HAMa cbwiec-
mBeHa pa3zauka mexgy noaoBeme, a gpyeu (17,
18) ycmanoBaBam no-Bucoka yuecmoma Ha hamua-
Ha npoaBa cpeg mbxxeme. Hue He omuyumame u3-
paBHaBane Ha noaoBeme uau npeobragaBaHe Ha
MBXKKUA NoA cpeg Aauuama ¢ OI1TK.

Mogo6Ho Ha gpyau npoyuBaHua (18, 19), B Ha-
wama u3zBagka HAMa cmamucmuyecka pa3Auka
B8b6 Bb3pacmma Ha nocmaBaHe Ha guazHO3ama
me>kgy cnopaguyHua u INTK ¢ cpamurHa obpemeHe-
Hocm (Taba. 3). Hue He ycmanoBaBame cmamuc-
muuecka pa3auka u 8 HUmMo eguH om u3caegBaHu-
me XupypauyHu NamoAO2UYHU Napamempu Ha my-
mMopume (AUMPHU mMemacmasu U MyAmugokas-
Hocm). M3caegBare om 2000 2. Cbwo HE OMKPU-
Ba nogobHa cmamucmuyecka 3HaYUMOCM MEXgy
(hamuAHUME U CcnopaguyHuUme KapuuHOMU, Makap
8 uzBagkama um ga npeobragaBam cayvau ¢ my-
mucpokarHa npupoga (14). Cmamucmuuecku 3Ha-
Yyuma pasAuKa MeXgy cnopaguyHua KapuuHOM U
mo3u ¢ pamuAaHa obpemeHeHocm ce ycmaroBaBa
eguHcmBeHO NO omMHoweHUe Ha pa3mepa Ha my-
mopa (P=0,042). CnopaguuyHuam KapuuHOM NOKa3-
Ba meHgeHUuA KbM No-20AaM pa3zmep B cpaBHeHue
¢ pamuaHua (19 mymopa ¢ pazmep Hag 4 cm npu

cnopagu4HuUA U CamMo eguH C pamuAHa obpemeHe-
Hocm).

PempocnekmuBHuam aHaAu3 Ha Oba2apcku
CAyyau 3a nepuog om egHa 20guHa (369 cayuan Ha
MNTK) nokazBa, yue He3aBucumo om npuvuHama (2e-
Hemuy4Ha uAu BbHWHA), NnanuAapHUME MYMOopU Ha
wumoBugHama »xae3za ouyeBugHo umam egHakBo
noBegeHue u xapakmepucmuku. Ta3u meHgeHuua
cregBa ga ce nomBbpgu u ¢ BrkatouBaHe Ha gonba-
HUMEAHU cAyYau 3a no-gbabe BpemeBu nepuog.

3akaloyeHue:

[Npu aHaAu3a Ha NOAYYEHUME pe3yamamu Hue
ycmanHoBuxme 312 (84,55%) nauueHma cbc chopa-
gudeH nanuaapeH KapuuHom u 57 (15,5%) nauuer-
ma C HaAuvue Ha pamusHa obpemeHeHOCM 3a 3a-
6oraBaHe Ha wumoBugHama >xae3za. Hawemo
npoyuBaHe He gemoHcmpupa pa3Aauka 6 azpecu6-
HOCMMa Ha pamuAHama u cnopaguyHama gopma
Ha nanuAapHua wumoBugeH KapuuHom. YcmaHo-
Buxme 5 pamuauu, npu koumo uma gBa uau mpu
CAyYan Ha nanuAapeH KapuuHom (mpu u gBe gpamu-
auu, pecnekmuBHo). Cayyaume we 6bgam U3N0A-
368aHu 3a 6bgewu 2eHemuyHU npoydBaHua 3a 2e-
Hemu4yHama cbwHocm Ha DIITK.

204

Engokpuronozug mom XXI Ne4/ 2016



Original article

Frequency of Family Papillary Thyroid Carcinoma
(FPTC) in a Sample of Bulgarian Population for a
Five-year Period - Single Institution Experience

Nikolova, Dragomira N.', Vidinov, Kalin N.
' Department of Medical Genetics, Medical Faculty, Medical University, Sofia
> Department of Endocrine Surgery, CCEG, Medical Faculty, Medical University, Sofia

Address for correspondence:

Kalin Vidinov, MD, PhD

Department of Endocrine Surgery, CCEG, Medical University Sofia,
USBALE ,Acad. Iv. Penchev” Hospital, Sofia

Zdrave 2 St, Sofia 1463, Tel: 8956063,

E-mail: kalin_vi@hotmail.com

In the recent years, there are numerous reports indicating the presence of family papillary carcinoma.
Unfortunately, the hereditary nature of the disease is not fully understood. Nowadays no genetic defect can
be linked directly to the disease. For these reasons, in this study we set the goal to perform a retrospective
analysis of the cases with papillary carcinoma at the Department of Endocrine Surgery, to compare the char-
acteristics of sporadic and familial forms of the disease and find families with hereditary papillary carcinoma.

Material and methods: The study included 416 patients treated for thyroid cancer at the Department of
Endocrine Surgery, USBALE ,Acad. Iv. Penchev” Hospital, between January 2011 - December 2015. We
used chi-square test to determine a statistical significant difference, and the data analysis and interpretation
were performed on SPSS 20,0.

Results: Both groups had similar demographic distribution. We found that 312 patients had sporadic pap-
illary carcinoma, while 57 had a relative with thyroid pathology in the first degree of kinship. 5 patients had
a blood relative with thyroid cancer. When we compared the two groups, we found a statistically significant
difference only in tumor size. There was no significant difference in aggressiveness of thyroid cancer (multi-
focality and lymph node metastases).

Conclusion: When analyzing the results, we identified 57 patients with a family history of thyroid disease
(15,5%). In 5 patients (8,8%) we found a at least one relative with papillary thyroid carcinoma. However, our study
did not demonstrate a difference in the aggressiveness of familial and sporadic papillary thyroid carcinoma.

KatoyoBu gymu: papillary thyroid carcinoma (PTC), family papillary thyroid carcinoma (FPTC), frequency, statistical
significance, predisposition

Thyroid cancer can be sporadic or familial.
Patients with familial history can be classified as hav-
ing a familial medullary thyroid carcinoma (FMTC)
that arises from calcitonin-producing cells, or a fam-
ily non-medullary TC - derived from the follicular
cells of the gland (1). Currently, it is believed that
about 5-15% of non-medullary TC have a hereditary

character. Since the majority of papillary and follicu-
lar thyroid cancers are sporadic, familial forms are
rare and are divided into two groups (2). The first
group includes syndromes with dominant non-thy-
roid tumors, such as familial adenomatous polyposis
(FAP) and PTEN-hamartoma. The second group
includes familial syndromes where papillary TC
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dominates, such as ,pure” familial papillary carcino-
mas (FPTC); those associated with renal cell carcino-
ma; and FPC with multinodular goiter (3). According
to an article published in 2000, the primary criteria
for a hereditary predisposition to FPTC are:

1) PTC with two or more family members of first
degree of kinship and

2) multinodular nodes in at least three relatives
of first or second degree of kinship (4). So far, there
are only a few described cases of familial papillary
thyroid carcinoma in the literature (5). The hereditary
nature of the disease is a consequence of a heteroge-
neous inheritance and is due to a combination of pre-
disposing genes and environmental factors (6) (7).

A number of authors believe that familial papil-
lary carcinoma is more aggressive than the sporadic
one. The data on this issue are also contradictory -
on one side, Grossman (8) describes FPTC as an
ongoing aggressive disease, and on the other, Loh
(9) found no difference between sporadic and famil-
ial forms in terms of aggressiveness. The age of the
primary diagnosis of TC being made is also speculat-
ed upon - according to Sung (10), FPTC occurs at an
earlier age and may be manifested as a ,pure” pap-
illary TC or may be associated with other types of
cancer (e. g. kidney carcinoma, as part of the MEN1
syndrome, Cowden or familial endocrine neopla-
sia) Other authors find no differences between
FPTC and SPTC in terms of the age of the primary
diagnosis (11).

For these reasons, in this study we set the goal to
perform a retrospective analysis of cases treated for
PTC at the Department of Endocrine Surgery for a
five-year period (January 2011 - December 2015),
to compare the characteristics (age at diagnosis,
tumor size, multifocality and spread of the disease)
of sporadic and familial forms of the disease and
find families with hereditary papillary carcinoma.

Material and methods

The study included 416 patients treated for thy-
roid cancer at the Department of Endocrine
Surgery, USBALE ,Acad. Iv. Penchev” Hospital for
the period January 2011 - December 2015. In all
patients, the disease was diagnosed after
pathoanatomical study of the intraoperative materi-
al and was staged in accordance to the TNM classi-
fication (12). Patients with PTC were analyzed
based on the following features:

1) sex;

2) type of hereditary thyroid pathology (malig-
nant and benign);

3) cancer histology;

4) PTC subtype;

5) time of diagnosis (age of the patient);

6) tumor spread in the gland (multifocality);

7) tumor size;

8) tumor spread to the lymph nodes (lymph
metastases);

9) presence of distant metastases;

10) stage of the disease.

Each case with hereditary predisposition to FPTC
was individually checked for the number of relatives
in the first degree of kinship having thyroid patholo-
gy (thyroid carcinoma or other non-malignant thy-
roid disease).

The data analysis and interpretation were per-
formed on SPSS 20,0 software package (SPSS Inc.,,
Chicago, IL). The difference between groups was
analyzed with chi-square test and p < 0,05 was con-
sidered significant.

Results

For the five-year period (2011-2015), a total of 416
cases of malignant thyroid disease were treated at the
Department of Endocrine Surgery CCEG, MU Sofia.
The gender distribution was in favor of women
(female: male = 3,8:1) (Table 1). Histological distribu-
tion shows 386 cases with non-medullary differentiat-
ed thyroid carcinoma. Of these, 369 have papillary
thyroid carcinoma (PTC) (Table 1).

Most patients (312 or 84,6%) gave no informa-
tion of the existence of another relative in the fami-
ly with TC or other thyroid pathology. For this rea-
son, we believe that they have a sporadic form of
papillary thyroid cancer. The remaining cases (57 or
15,5%) are likely FPTC. They were divided accord-
ing to the number of relatives in the family with thy-
roid pathology (1 relative - a total of 41 persons or
71,9%, with 2 affected family members - 14
(24,5%), with 3 affected family members - 2
(3,5%)) (Table 2). Assuming that we can discuss
familial predisposition only if two or more family
members in the first degree of kinship have thyroid
disease, the frequency of familial predisposition of
thyroid cancer in our study is approximately 15,5%
(or 57 out of 369 patients with PTC). The majority
of all 57 patients with FPTC (55 cases) have a clas-
sic ,pure” PTC, two cases have follicular variant and
other two cases have oncocytic variant of papillary
thyroid carcinoma, respectively.

We analyzed the information on thyroid pathol-
ogy in the affected family members. It turned out
that, in most cases, the other affected family mem-
bers were suffering from nodular goiter (45 of 57
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patients or 78,9%), in one family there were cases
of Graves' disease, in 6 - Hashimoto's thyroiditis, and
in only 5 cases there was a clustering of thyroid can-
cer in the family (Table 2).

In these five families tumors are not metastatic.
Three families have two affected relatives in the first
degree of kinship with PTC (brother-sister or moth-
er-daughter), and two families had three affected
members. The average age of the diagnosed
patients was 48,6 years (the youngest was 34 years
of age, and the oldest - 59 years of age). On Fig. 1.
G we represent the family of a sick woman whose
niece and sister have PTC. Fig. 1. D shows the fam-
ily of a patient whose father had PTC and whose
mother had nodular goiter.

When we compared the patients with FPTC (57
cases) and SPTC (312 cases), we found statistically
significant difference only in tumor size. There was
no significant difference in the age of making the
diagnosis and aggressiveness of the thyroid cancer
(multifocality and lymph node metastases) (Table 3).

Discussion:

Thyroid carcinoma accounts for only 1% of the
human malignant pathology, but for more than 90%
of endocrine tumors (13). Differentiated TC is the
most common form of cancer associated with sev-
eral types of single nucleotide substitutions that

modify the risk. The family non-medullary TC
(FNMTK) constitutes 5-15% of all cases of non-
medullary thyroid cancer and is a heterogeneous
group that consists of syndrome and non-syndrome
connected forms. The non-syndrome connected
form of FNMTK manifests itself most often with pap-
illary TC. It is believed that for the expression and
transmission of FPTK in some families one must
have several separate inherited loci, each of which
has a certain share in the pathological chain which
leads to the disease and defines some part of the
risk. The first step in the study of these genes is the
detection of familial cases of FPTK. For this reason,
we analyzed the cases of TC at the Department of
Endocrine Surgery, MU, Sofia and found a total of
57 cases with the presence of two or more affected
individuals in the family, one of these members (the
patient) had PTC, and his relatives in the first degree
of kinship had either PTC, or other thyroid disease.
More than 78.9 percent of the patients (45 cases)
with PTC had a first-degree relative with nodular goi-
ter. The incidence of relatives with Hashimoto's thy-
roiditis or Graves' disease are significantly less fre-
quent. This shows that, perhaps, that the predispos-
ing genetic factor in a family can be modified in the
individual members by presently unknown epige-
netic factors or by factors of the environment
(lifestyle, harmful daily habits, etc.). On the other
hand, possibly the disease in some of the patients'

Gender Frequency Percent Table 1.
Separation by sex and histological variant
Males 86 20,7 of cases with thyroid cancer in the
Department of Endocrine Surgery, CCEG,

Females 330 79,3 MU-Sofia for the period January 2011 -
Total 416 100 December 2015.
Hystologycal type Number of Percent
of thyroid cancer patients
Papillary 369 88,6

Classical variant 344 83,5

Folicular variant 16 3,9

Tall cell variant 7 1,7

Oncocytic variant 1 0,2

Warthin-like variant 1 0,2
Follicular 12 2,9
Hurthle follicular cancer 1,2
Medullary 15 3,6
Poorly differentiated 7 1,7
Anaplastic 2 0,5
Metastatic 1,5
Total 416 100

Endocrinologia vol. XXI Ne4 /2016




Kalin Vidinov et al

Table 2.

Frequency of papillary TC with family history and type of
thyroid disease in the family.

Number of first Frequency | %
degree relatives
0 312 84,6
1 41 11,1
2 14 3,8
3 2 0,5
Total 369 100
Type of thyroid Frequency | %
disease in the family
Thyroid cancer 5 8,8
Graves' disease 1 1,8
Hashimoto thyroiditis 6 10,5
Nodular goiter 45 78,9
Total 57 100
Table 3.

Distribution of sporadic and familia

family members might remain hidden - it could
express itself later and remain undiagnosed at the
time of their relatives' diagnosis. We found only 5
patients (8,8% of the cases with FPTC) with another
PTC in the family. It is possible that in these five fam-
ilies there is a single predisposing factor, or every fam-
ily inherited a different specific mutation. To identify
the genetic cause, the affected members of these five
families will be the subject of future studies.
Although there are many articles on this subject,
it is still controversial whether the familial form of
papillary TC is more aggressive than the sporadic
form of the disease. The reason for this is the ability
of PTC to recur long after therapy, some rare cases
of FPTC, and the varying degrees of aggressiveness
of the tumor in different families. One study (14)
shows a frequency of 9,4% for FPTC. The frequency
of the familial predisposition for thyroid disease in
our study was approximately 15,5% (57/369), for
thyroid cancer - 8,8% (5 cases of 57 FPTC) (approx-
imately equal to that given by other authors).

| cases of papillary TC according to age of diagnosis, tumor

size, multifocality and lymph spread.

PTC Age at diagnosis (years) Total | P value
0-20y 2040y 40-70 y | above 70y
Sporadic 6 109 180 17 312
Familial 1 20 36 0 57 0,339
Total 7 129 216 17 369
PTC Tumor size Total | P value
Below 0,5¢cm | 0,5-1,0cm | 1-2cm | 2-4cm |Above 4cm
Sporadic 53 106 85 49 19 312
Familial 16 21 7 12 1 57 0,042
Total 69 127 92 61 20 369
PTC Multifocality Total | P value
Yes No
Sporadic 48 264 312
Familial 4 53 57 0,095
Total 52 317 369
Lymph spread Total | P value
PTC No lymph spread With lymph metastasis
Sporadic 224 88 312
Familial 42 15 57 0,77
Total 266 103 369
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Families with familial papillary thyroid carcinoma (FPTC) in the

present study.

Regarding the distribution of TC (sporadic and
familial), we show typical ratio women:men in favor
of the female gender (women suffer 3,8 times more
often than men (Table 1). In the group of families
with familial predisposition (57 cases), we found 8
men and 49 women (females:males = 6,1:1).
According to some authors (15, 16), there is no sig-
nificant difference between genders in the frequen-
cy of FPTC, but others (17, 18) find higher incidence
of familial occurrence among men. We do not rec-
ognize the equalization of the sexes or the predom-
inance of males among the persons with FPTC.

Like other studies (18,19), in our study there was
no statistical difference in the age of making the
diagnosis between sporadic PTC and PTC with
familial predisposition (Table 3). We do not estab-
lish any significant difference in the aggressiveness
of the thyroid cancer (distant metastases, lymph
node engagement or multifocality). A study from
2000 also found no statistical significance between
PTC with familial predisposition and sporadic PTC,
although in their study there was a prevalence of
cases with multifocal disease (14). A statistically sig-
nificant difference between sporadic PTC and PTC
with familial predisposition is established only in

Papillary thyroid
carcinoma

terms of tumor size (P = 0,042). The sporadic papil-
lary thyroid carcinoma tends to a larger size com-
pared to PTC with familial predisposition (19 tumors
larger than 4 cm in sporadic PTC and only one PTC
with familial predisposition).

Retrospective analysis of the patients in this
Bulgarian center for endocrine diseases for a period
of five years (369 cases PTC) shows that, regardless of
the cause (genetic or external), papillary thyroid
tumors apparently have similar behavior and charac-
teristics. This trend should be confirmed with the inclu-
sion of additional cases over a longer time period.

Conclusion:

When analyzing the results, we identified 312
(84,55%) patients with sporadic thyroid cancer and
57 patients with a family history of thyroid disease
(15,45%). The results of our study do not demon-
strate a difference in the aggressiveness of familial
and sporadic papillary thyroid carcinoma. We
detected 5 families in which there are two or three
cases of papillary carcinoma (three and two families,
respectively). The cases will be used for future
genetic studies of the genetic nature of FPTK.
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Pesiome

Pesucmunbm npegcmabaaBa nenmugeH xopmoH, onucaH 3a nbpBu nbm npe3 2001 2. kamo GuoAo-
2uuHo akmuBHa cybcmaHuug, Koamo ce cekpemupa om agunoyumume u uzpae poasa 6 2eHe3zama Ha 3a-
xapeH guabem mun 2 npu nauueHmu cbc 3amabcmaBaHe. Yuacmuemo Ha pe3jucmuHa 6 pazBumuemo
Ha uHcyauHoBa peucmeHmHOCM Npu »KeHU CbC CUHGPOM Ha noAukucmo3zHu aduHuuu (PCOS) e Bce owe
Hegobpe npoyyeHo.

Lleama Ha npoyuBaHemo e ga ce cpaBHam cepymHume HuBa Ha pe3ucmuH Npu UHCYAUHOPE3UCMeH-
MHU U HeuHcyAuHope3zucmeHmHu xeHu ¢ PCOS, kakmo u ga ce oueHu Bpb3kama mexgy pejucmuHoBu-
me KOoHueHmMpauuu, HuBama Ha 2AlKO3ama U UHCYAUHA U U34UCAeHUME UHgEKCU Ha UHcyAauHoBa pe3uc-
MmeHMHoCM - XomeocmaseH mogea Ha uHcyauHoBa pesucmenmuocm (HOMAIR), QUICKI-uHgekc u uH-
gekc Ha Matsuda npu uzcaegBaHume nauueHmKku.

Mamepuaau u memogu: B npoyuBanemo ca BkatoueHu 76 xeHu ¢ ycmaHoBer PCOS Ha cp. Bb3pacm
- 24,37+5,1 2. u cbe cp. I'TM - 26,09+5,74 ke/m2 TMpu Bcuuku navueHmku ca npoBegeHu caegHume KAuU-
HuuHU uzmepBaHua u AabopamopHu uzcaegBaHusa: meaao, pbcm, 06uKOoAKa Ha maAug, 06UKOAKA Ha XaHW,
opaneH 2AlKko30-moAepaHceH mecm (OITT) ¢ BeHo3Ho u3zmepBaHe Ha KpbBHa 3axap (K3) u uHcyauH
(MPWN) Ha 0-Ba, 60-ma u 120-ma muHyma caeg nepopaseH npuem Ha 75 2 2aloko3a, cepymHu HuBa Ha pe-
3ucmuH. M3uucaeHu ca uHgekc Ha meaecHa maca (MTM), coomHoweHue maaua/xaHw (T/X), HOMAAIR,
QUICKI-uHgekc u uHgekc Ha Matsuda. M36bpweH e cpaBHumeaeH aHaAu3 NO OMHOWeEHUE CEPYMHU HU-
Ba Ha pe3ucmuH: 1. mexXgy UHCYAUHOPE3UCMEHMHU U HEUHCYAUHOpe3ucmeHmHu >keHu ¢ PCOS 2. mex-
gy »keHu ¢ PCOS u HopmaaHO meaecHo meaao (MTM< 24,9 ke/m?), sxxeHu ¢ PCOS u HagHOpMeHO meAec-
HO meaAo (25,0-29,9 ke/m?) u >keHu ¢ PCOS u 3amabcmaBanre | cm. (MTM 2 30,0 ke/m?). 13noa3BaHu ca
CAegHUME Kpumepuu 3a HaAuvue Ha uHcyauHoBa pezucmenHmHocm: VIPK 0'>12 plU/ml u/uau cmodHoc-
mu Ha VIPU no Bpeme Ha OITT >100 pwlU/ml u/uau K3 0'/MIPU 0'<0,333 u/uAu u3vucAeH uHgeKC Ha
Matsuda < 5,60.

Peyarmamu: YcmanoBaBam ce cueHudukaHmHo no-Bucoku cmolUHocmu Ha meaecHo meaao, UITM,
obukoAka Ha maAus, 0GUKOAKA Ha XaHW NPU UHCYAuHope3zucmeHmHume >keHume ¢ PCOS 6 cpaBreHue
¢ me3u 6e3 uHcyauHoBa pesucmenmuocm. MNpu navuueHmkume ¢ PCOS u uHcyauHoBa pezucmeHmHocm
ce peaucmpupam 3Ha4umo no-Bucoku cepymHu HuBa Ha pe3ucmuH (npegcmabeHu upe3 A02apummuyHO
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mpaHcopmupaHu cmodHocmu). He ce omkpuBa 3Havuma pazauka 8 peucmuHoBume KoHueHMpayuu
MeXgy omgeAHUmMe Nogz2pynu >KeHu, pa3geAeHu cb2aacHO cmouHocmume Ha MITM. Pe3ucmuHbm Kope-
Aupa noaoxxumeaHo ¢ VP 0", PN 120", HOMAIR u obpamHO NponopuuoHaAHO C uHgekcume Ha

Matsuda u QUICKI.

3axaroyenue: MNo-Bucokume HuBa Ha pe3ucmuH npu uHcyauHope3zumeHmuume xxeHu ¢ PCOS u cue-
HugpukaHmHama Bpb3ka mexxgy peucmuHoBume koHueHmpauuu u 1PV 0', PN 120", HOMA-IR, uHgek-
cume Ha Matsuda u QUICKI, nokazBam Bb3moskHama namogu3uoA02UYHA POAA HA MO3U agunouUMo-
KuH 6 pazBumuemo Ha uHcyauHoBa pesucmeHmHocm npu PCOS.

KatoyoBu gymu: pesucmun, uncyaunoBa pezucmenmuocm, noaukucmoseH oBapuaseH cuHgpom

BvBegeHue

Poaama Ha pejucmuna ce cBbp3Ba c pazBumu-
€mo Ha XPOHUYHO HuckocmeneHHo Bb3nareHue.
AO MOMeHMa HAMa ONnucaHU MOYHU U ACHU Mexa-
HU3MU, NO KOUMO agunouumokuHbm gedcmBa.
IMopagu Bpb3zkama my cbc 3amabecmaBaHemo, uH-
hAamamopHUA npouec u uHcyauHoBa pezucmen-
MHOCM, pe3ucCmMuHbM Ce cnpaz2a 3a NOMeHUUaAeH
mapkep Ha memaboaumer cuHgpom (MC). B nog-
Kpena Ha ma3u meopua ca U Hay4yHu mamepuaau,
nokazBawu no-Bucoku pesucmuHoBu HuBa npu na-
yueHmu ¢ pazebpHam MC 6 cpaBHeHue ¢ me3u
npu 2pyna KauHuuHo 3gpabu uHguBugu (1). TBbp-
ge npomuBopeuuBu ca gaHHumMe omHocHO Bpb3-
Kama Ha pe3ucmuHa c npougeca Ha uHcyauHoBa pe-
3ucmeHmyocm. Hakou aBmopu nogkpenam kame-
20pPUYHO HaAu4Yuemo Ha 3aBucumocm nomexxgy um
(2-4), gokamo gpyau omxBbparam cvwecmByBaHe-
mo Ha makaBa (5-7).

Cyuma ce, ye noAaukucmozHuam oBapuaeH
cuHgpom (PCOS) e cneuudpuueH 3a >KEHCKUA NOA
npomomun Ha MC. NMauueHmkume ¢ ycmaroBeH
PCOS umam xapakmepHu KAUHUYHU u3aBu Ha xu-
nepaHgpo2eHuUa U 4Yecmo memaBoAumHusm um
cmamyc BkaouBa aHgpougeH mun 3amabcmaba-
He, HapyweHua Bb6 BbarexugpamHama obmaHa,
amepo2eHHa guCAUNUgeMuA U apmepuaAHa xunep-
moHua. Peguua npoyuBarua gokazBam, ue >KeHu-
me Hocumeaku Ha PCOS npumeskaBam no-Bucok
puck om pa3zBumue Ha 3axapeH guabem mun 2,
XPOHUYHO HUCKOCMENeHHO Bb3naAeHue, eHgomea-
Ha gucyHKUUA U HapyweHua B npouecume Ha Ko-
azyaauua u/uau gpubpuHoausa (8).

Yyacmuemo Ha pe3ucmuHa 6 pazBumuemo uH-
cyauHoBa pezucmeHmHocm npu >eHu cbc PCOS
e Bce owe Hegobpe obcaegBarHo. Heobxogumo e
u3zBoupwBaHe Ha no-zoaam 6pol npoyuBaHua 6 Ha-
coka uzydaBaHe poaama Ha agunouumoKuHume
npu uHcyauHoBa pezucmeHmHocm. Te kamezo-
puyHO Buxa NOGNOMOZHAAU U32paXkgaHemo Ha

nogxogaw, NRaHeA om cheuudguyHU BuomapKepu 3a
CKPUHUH2 Ha MemaboAUMHU U amepo2eHHU Hapy-
weHua npu PCOS.

Llenma Ha Hacmoawomo npoydBaHemo e ga ce
cpaBHam cepymHume HuBa Ha pe3ucmuH Npu uH-
CUAUHOpE3uUCmeHMHU U HeuHCYAuHope3ucmeHm-
Hu >eHu ¢ PCOS, kakmo u ga ce oueHu Bpb3ikama
MeXgy pezucmuHoBume KoHueHmMpauuu u napa-
Mempume Ha 2AtoKO3ama u uHcyauHa 6 xoga Ha
OpaAeH 2AlKo30-moAepaHceH mecm (ol TT) u u3-
YyuCAEHUMeE UHgEeKCU Ha uHcyauHoBa pejucmeHm-
HOCM - XOMeocma3zeH MogeA Ha uHcyauHoBa pe-
3ucmermyrocm (HOMAIR), QUICKI-uHgekc u uh-
gekc Ha Matsuda npu uzcaegBanume nauueHmku.

Mamepuaa u memogu

Hacmoawomo npoyuBaHemo e npoBegeHo 6
KauHuka no EHgokpuHoAozua u 6oaecmu Ha obma-
Hama npu YMBAA ,C8. l'eopau”, INroBguB. B Hezo
ca BkatoueHu 76 xxeHu ¢ PCOS Ha cp. Bb3pacm -
24,37%5,1 2. u cbe cp. UITM - 26,09+£5,74 ke/m?. Ha
Bcuuku yuacmHuuku 8 npoyuBaremo ca npoBege-
HU CcAegHUME KAUHUYHU u3zmepBaHua u Aabopa-
mopHU u3caegBaHua: mea2ao, pbcm, 06UKOAKA Ha
maaun, obukoAka Ha xaHw, ol TT ¢ BeHo3HO uzmep-
BaHe Ha kpbBHa 3axap (K3) u uncyaun (MPW) Ha O-
Ba, 60ma u 120-ma muHYMa cAeg NepopaseH npuem
Ha 75 2 2Al0K03a, cepymHu HuBa Ha pejucmuH. V13-
YUCAEHU Ca UHgeKC Ha meaecHa maca (MTM) =
meano (ke)/pbcm (M)?, cbomHoweHue maausa/
xaHw (T/X), uHgekc Ha uHcyauHoBa pe3ucmeHm-
Hocm (HOMAR) = (K3 0' x UPU 0)/22,5), QUICKI-
uHgekc = 1/{log(MPVQ") + log(K30")} u uHgekc Ha

Matsuda = {10000/\/(K30' x IPMQ') x (cp.K3 x cp.
VPW)}. M3noa3BaHu ca caegHume Kpumepuu 3a
HaAuvue Ha uHcyauHoBa pesucmenmuocm: VP O'
>12 wlU/ml u/uau cmoinocmu Ha MIPU no Bpeme
Ha OITT >100 plU/ml u/uau K3 0/ PV 0'<0,333
U/UAU U34YUCAEH UHgeKkc Ha Matsuda <5,60 (9). U3-
mepBaHemo Ha obukoAkama Ha maauama ce npo-
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Bege no cmaHgapmeH Memog - cAeg eKCNUPUYym no
cpegama Mexkgy goAHuUAa pbb Ha pebpama u uauau-
Hume 2pebeHu. OnpegeasHemMo Ha oOUKOAKama Ha
xaHwa bewe u3zBbpweHa Ha HUBOMO Ha 2oAemume
mpoxaHmepu. BeHo3Ha kpbB 3a uzbpoeHume rabo-
pamopHu u3caegBarua e B3emaHa npu cmaHgapm-
HU ycaoBusa - cympuH paHo, caeg 12-yacoB nepuog
Ha 2ragyBaHe. BeHosHume npobu 3a onpegeaaHe Ha
K3 u MPU ca uznpawgaru 8 LlenmpaaHa KauHuuHa
Aabopamopua kem YMBAA ,C8. Feopau”, MNMroBguB.
OnpegeAaHemo Ha cepymHume HuBa Ha pe3ucmuH
e npoBegero B Aabopamopusa no MimyHorozusa npu
KauHuueH LleHmbp no EHgokpuHorozun, YCBAAE
»Akag. MBan MeHueB”, 2p. Codus.

HuBama Ha uHcyauHa ca onpegeasHu upes3 u3-
noa3zBaHe Ha KomepcuaAaeH Kum 3a KoaudecmBeHo
onpegeAaHe Ha umyHopeakmuBeH UHCYAUH Ha DOa-
3ama Ha MuUKpoYyacmu4eH UMYHOEH3UMeH aHaAu3
(MEIA) ¢ nomowma Ha AXSYM system (ABBOTT,
USA) cbc caegHume xapakmepucmuku: sensitivity,
< 0,8 mlU/ml; inter assay variation, CV% < 2,9;
intra assay variation, CV% < 5,3. CepymHume HuBa
Ha KpbBHama 3axap ca uzmepBaHu ¢ nomowma Ha
cmaHgapmeH GOD-POD memog. CepymHume Hu-
Ba Ha pe3ucmuHa ca uzmepBaHu ¢ nomowma Ha
kum om PHOENIX PHARMACEUTICAL INC, USA,
Ha 6a3zama Ha komnemamuBeH UMYHOEH3UMEH me-
Mog CbC CcoAugHa pa3a (Human) EIA u caegHume
xapakmepucmuku: sensitivity, 1,16 ng/ml; inter
assay variation, CV% < 5,0; intra assay variation,
CV% < 14,0.

AuazHozama PCOS e nocmaBaHa cbaaacHo Po-
mepgamckume kpumepuu (Rotterdam ESHRE/
ASRM-Sponsored 2003), npu Koumo 2 om cAegHu-
me mpu xapakmepucmuku mpabBa ga ca Haauue:

1. Oauzo- u/uau aHoByaauus;

2. KAuHUYHa u/uAu BuoxumuyHa xunepaHgpoze-
Husn;

3. YcmanoBeru Ha yampazBykoBo uzcaegBane
NOAUKUCMO3HU AUYHUUU (Haauyuemo Ha 12 coau-
KYAu ¢ guamemdsbp 2-9 mm u/uau obem >10 cm?).
MpoBegeHu ca u peguua XxopmoHaAHU u3caegBa-
HuUAa (20HAgOMPONHU XOPMOHU, NPOAAKMUH, ec-
mpaguoa, aHgpozeHu, TCX, AT4, cepymeH kopmu-
30A B 84 u 224) ¢ ueA guazHocmuuupare Ha PCOS,
Kakmo U ¢ ueA u3zkatouBaHe Ha BpemeHHOCM U HaAuY-
Ha gpyzca EeHgOKPUHHA NamoAO2uUA: CUHGPOM Ha
Cushing, BHKX, npoAakmuHom, xunonumyumapu-
3bM, XUNO-/XUnepmupeougu3bm, XUNO20HAGUIbM,
aHgpOo2eH cekpemupawu mymopu, 3axapeH guabem.

Cmamucmuyeckuam aHaAu3 Ha pe3yamamume
e uzBvupweH ¢ nomowma Ha SPSS, Bepcua 21,0, 3a
Windows. MNMpoBegeH e cpaBHumeaeH aHaAu3 Ha
KAUHUYHU, aHMPONOMEMPUYHU U BUOXUMUYHU nO-

KazameAu npu u3caegBaHume 2pynu >keHu. Pe3ya-
mamume ca npegcmabBeHu Kamo cpegHa apumme-
muuyHa * cmaHgapmHoO omkaoHeHue. 3a Bcuuku
cpaBHeHua e uzbpaHo HUBo Ha 3Hauumocm P<0,05.
M368bpweHo e Ao2apummuyHO MpaHcgopmupaHe
Ha cmodHocmume om cepymHume HuBa Ha pe3uc-
muH nopagu maxHomo HenpaBuaHO pa3npegeae-
Hue, ycmaHoBeHo upe3 mecma Ha Kolmogorov-
Smirnov (K-S). M3noa3zBaH e koedpuuyueHm Ha
Pearson (r) 3a onpegeaaHe Ha KopeAauyuoHHu 3aBu-
cumocmu mexgy uzcaregBaHume nokazameau.

Pesyamamu

B Tabauua 1 ca npegcmaBeHu KAUHUYHUME U
aHmponomempuyHu nokazameau (Bb3pacm, me-
AECHO Me2A0, pbCm, 0OUKOAKA HA MaAuf, OOUKOA-
Ka Ha xaHw, NTM, T/X), kakmo u cepymHume HuBa
Ha pe3ucmuH (A02apuMmMUYHO MmpaHcgopmupaHu
cmolHocmu) npu u3caegBaHume 2pynu XeHu ¢
PCOS. YcmanoBaBam ce cuzHudgpukaHmHo no-Bu-
COKU cmoUHocmu Ha meAecHo meaao, VITM, obu-
KOAKa Ha maAug, obukoAka Ha xaHw, K3 0', 60', 120’
u MIPU 0', 60',120' (Dua. 1, 2) Nnpu UHCYAUHOPESUC-
meHmHume >xxeHume ¢ PCOS 6 cpaBHeHue ¢ me3u
npu PCOS 6e3 uHcyauHoBa peucmenmuocm. Xe-
Hume ¢ PCOS u uHcyauHoBa pejucmeHmMHoOCM No-
kazBam no-Bucoku cmolHocmu Ha HOMAMIR, cb-
omBemHo no-Hucku makuBa 3a uHgekcu Ha
Matsuda u QUICKI 8 cpaBHeHue ¢ me3u npu PCOS
6e3 uHcyauHoBa pesucmenmuocm (Que. 3. 4, 5).
He ce omkpuBa 3Hauuma pazauka 8 pesucmuroBu-
me KOHUEHMpauuu Mexxgy omgeaHume nogapynu
>KEHU, pa3geAeHu Cba2AacHO cmolHoCcmume Ha
NTM (Taba. 2). PesucmuHbm Kopeaupa NOAOXU-
meaHo c VIP 0", IP 120", HOMA-IR u obpamHo-
NPONOPUUOHAAHO C UHgekcume Ha Matsuda u
QUICKI (Ta6n. 3).

ObcbikgaHe

Hawume pe3yamamu noka3zBam cuzHupukaH-
mHo no-Bucoku cepymuu HuBa Ha pesucmuH npu
uHcyAauHopeszucmeHmHume >xeHu ¢ PCOS B cpaB-
HeHue C me3u Npu HEeUHCYAUHOpEe3uCmeHmMHume.
He ce Hamepu 3Hauuma pazauka 68 pesucmuHoBu-
me KOHUEeHmMpauuu mexxgy omgeAaHume nogzpynu
PCOS >xeHu, pa3geaeHU Cb2AaCHO cmoUHocmume
Ha ITM. Oka3Ba ce, ue HuBama Ha pe3ucmuH Ko-
peaupam noaoxumeaHo c¢ WPU 0, PN 120,
HOMAIR u coomBemHo ompuuyameAHo € UHgeK-
cume Ha Matsuda u QUICKI.

MogobHu gaHHu npegcmaBam Wang u comp.,
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Tabauya 1.

KAUHUYHU U aHMpOonoOMeMpPUYHU hoKa-
3ameau; cepymHu HuBa Ha pezucmuH
NPpU UHCYAUHOPE3UCMEHMHU U HeuH-
CyAuHope3zucmeHmMHu »keHu ¢ PCOS

WP - uHcyauHoBa pe3ucmeHmuocm;
*- P<0,05; ** P<0,01; *** P<0,001A

BK30

B K3 60

Mapamempu I'pynu xxenu c PCOS
be3 UP cue
n=43 n=33
Bb3pacm (20guHu) 24,60%4,53 24,03+5,86
Pvcm (M) 1,67+0,08 1,66+0,05
Teano (k2) 67,92+15,94 78,08£16,00**
UTM (k2/m?) 24,3145,28 28,40+5,56*
OO6ukoAKa Ha maaua (cm) 79,16£13,45 89,21+16,17**
O6uKoAKa Ha xaHw (cm) 99,49+10,75 107,82+10,68**
T/X 0,79£0,08 0,82%0,10
LOG10 PE3BUCTUH (H2/mA) 0,67+0,20 0,81£0,23*

K3 120

m B

BE3 WP

(Duzypa 1. Cmoirnocmu Ha K3 - u3xogHo u 6 xoga Ha
ol TT (0//60°/120’) npu u3caegBaHe Ha 2pynu >keHu C

PCOS - 6e3 NP u c NP

UPU 0°/60°/120; (uIU/ml)

cwupP

BEuvPno' @uPneo [EWUPU120°

120,00
100,00
80,00
60,00
40,00

20,00

gk

0,00

6e3 NP u c NP

cwuneP

(Duzypa 2. Cmourocmu Ha IPU - u3xogHo u 6 xoga
Ha ol TT (0’/60°/120°) npu uzcaegBaHume >xeHu ¢ PCOS -

Tabauya 2. Cepymuu HuBa Ha pe3zucmun npu >keHu ¢ PCOS u HopmaaHo meaecHo meaao, ¢ PCOS u HagHOpMeHO
meaecHo mezao, ¢ PCOS u 3amabcmaBate | cm.

IMapamempu 'pynu xxenu c PCOS
NTM< 24,9 25,0-29,9 NTM = 30,0
n=40 n=12 n=24
Bb3pacm (2oguHu) 23,55+4,36 24,67+6,39 26,255,162
LOG10 PEBUCTUH (n2/mA)|  0,70%0,18 0,76%0,22 0,78%0,29

a - P<0,05 mexxgy PCOS ¢ MITM< 24,9 ke/m* u PCOS ¢ ITM = 30,0 ke/m?
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HOMA-IR

MATSUDA

. I
I T

| I
BE3 WP cCHP

Quezypa 3. CmoiaHocmu Ha HOMAIR - ungekc npu
uzcaegBarume 2pynu xenu ¢ PCOS - 6e3 VP u c NP

o7 T

2 4

| [
BE3 WP CHWP

Queypa 4. CmoiHocmu Ha MATSUDA - ungekc npu

uzcaegBaHume 2pynu >xkevu ¢ PCOS - 6e3 VP u ¢ VP

Tabauya 3.

KopeaauuoHHu koedpuyueHmu (r-koecpuuueHm Ha Pearson)

MeXKgy CepymHu HUBa Ha pe3ucmuH u noka3ameAu Ha
uHcyAauHoBa pezucmeHmHocm

MOKA3ATEAU | LOG10 PEBUCTUH
r
UPU 0’ 0,278 p=0,024
WPU 120" 0,315 p=0,015
HOMAIR 0,272 p=0,027
MATSUDA 0,243 p=0,050
QUICKI 10,246 p=0,046

QUICKI

koumo B cBoe npoyuBaHe peaucmpupam cue-
HugukaHmHo no-Bucoku cepymHu HuBa Ha pe-
3ucmuH npu Hocumeaku Ha PCOS (kakmo cbc
3amabcmaBaHe, maka u makuBa ¢ HOpMaAHO
meAecHo meaao) 8 cpaBHeHue ¢ me3u Npu KAU-
HuuHo 3gpaBu Auua. B gonbaHeHue, aBmopu-
me onucBam cbwecmByBawa noao>xkumeaHa
Bpb3ka Ha pezucmuHa ¢ HOMAIR u ompuua-
meAHa makaBa ¢ agunoHekmuna (10).

Zaidi u comp. npoBexxgam cpaBHumeaHo
npoyuBare, koemo goka3Ba Haauvue Ha 3Ha-
yumo no-Bucoku cepymHu HuBa Ha pe3zucmuH,
K3 0, NP1 0' u HOMAR npu nauueHmu cbcC
3amabcmaBaHe u 3axapeH guabem mun 2 (mo-
geA Ha uHcyauHoBa pesucmeHmHocm) 6 cpalB-
HeHue ¢ me3u npu memaboaumHo 3gpabu Auua

30

20—

,00 ] T
BE3 NP CcCuHpP

Ouzypa 5. Cmouanocmu Ha QUICKI - uHgekc npu
uzcaegBaHume 2pynu >keru ¢ PCOS - 6e3 VIP u ¢ VP

c obe3zumem, Ho 6e3 3axapeH guabem. C no-
Mouwima Ha KOpeAaUUOHHU KoeduuueHmu Ha
Pearson u3caegoBameaume omkpuBam npa-
BonponopuuoHarHa 3aBucumocm mexgy pe-
3ucmuHa, I"TM u HOMA:IR npu Auuama coc
3axapeH guabem mun 2 (11). B koHmeKkcma Ha
20penocoyeHUmMe gaHHU ca U omkpumuama,
noayyeHu om uzcaegBate Ha Byung-Soo Youn u
comp. ABmopume onucBam cuz2HUPUKAHMHO
no-Bucoku HuBa Ha log pesucmuH npu nauyueH-
mu cbC 3axapeH guabem mun 2 B8 cpaBHeHue ¢
mes3u npu 3gpabu auua (0,50 + 0,39, pecn. 0,28
% 0,51 He/ma; P<0,001), kamo pa3aukama ocma-
Ba 3Hauuma gopu u caeg uzkaouBare Ha Baus-
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Huemo Ha ¢pakmopume noa u UTM. Log pe3uc-
muH, obaue, He KopeAupa noaoxxumerHo ¢ HOMA-
IR, obukoaka Ha maaua u ITM. B cayuana ce okaz-
Ba, ue K3 0' e HezaBucum dpakmop, noBausBaw,
HuBama Ha pezucmuna (12). Yilmaz u comp. (13)
Hamupam no-Bucoku HUBa Ha pe3ucmuH npu >eHu
¢ PCOS 8 cpaBHeHue ¢ koHmpoau, kKoumo, obaue,
ocmaBam HezaBucumu om uHcyauHoBa pe3ucmen-
mHocm u VTM.

B npomuBopeuue Ha u3zAroKeHUME gO MOMEH-
ma pe3yamamu, Pangaribuan u cemp. (14) 8 cBoe
npoyuBaHe He Hamupam 3Hauvuma pazAauka 6 ce-
pymHume pe3zucmuHoBu HuBa mexkgy uzcaegBaHu-
me PCOS »eHu u koHmpoaume. MexxgyBpemeHHo
He omkpuBam u KopeAauuoHHa 3aBucumocm mex-
gy pe3zucmuH, UTM u HOMAIR. Olszanecka-
Glinianowicz u cbmp. npoyuBam Bpb3kama Ha
agunNoUUMOKUHUMeE - aguNOHEKMUH U pe3ucmuH
C npoueca Ha uHcyauHoBa pesucmeHmHocm npu
nauueHmku ¢ PCOS. YuacmHuukume 8 npoyuBa-
Hemo ca pazgeAaeHu Ha 2 nogepynu 8 3aBucumocm
om UTM: 1. PCOS cbe 3amabecmaBate; 2. PCOS ¢
HOpMaAHO meaecHO mezao. YcmaroBaBam ce cb-
nocmaBumu cepymHu KOHUEHMpauuu Ha pe3uc-
muH mexxgy gBeme nogzpynu »xeHu ¢ PCOS u kAu-
HuuHO 3gpaBume xeHu. He ce omkpuBam cuzHu-
hukaHmMHU KopeAauuu mexkgy uzcaegBaHume agu-
nouyumokuHu, HOMA-IR u cepymHume KoHugeH-
mpauuu Ha aHgpoezeHume (15). MNogobHu gaHHU
uzHacam u Krzysztof C. Lewandowski u comp., Ko-
umo B cBoe cbobweHue He onucBam Bpb3ka mex-
gy agunouyumoKuHUmMe (agunoHeKMUH U pe3uc-
MUH) U NoKazameAume Ha uHcyauHoBa pezucmen-
muocm (1PN 0, HOMA-IR, QUICKI-uHgekc) (16)

Mpe3 2004 2. Seow u cbmp. npegcmaBam dak-
MU NO OMHOWEHUE gUCKOPgaHMHOCM MexXgy
KOoHUeHMpauyuume Ha pezucmuH 8 cepyma u pe-
3ucmuHoBu mRNA HuBa in situ 6 macmHama mu-
kKaH (17). N3caregoBameaume He ycmanoBaBam
pa3auka 8 cepymHume HuBa Ha pezucmuH, cpaBHa-
Baluku xunepuHcyauHemuuHu nauueHmku ¢ PCOS
U KAUHUYHO 3gpabu »eHu, HO Hamupam mpukpam-
Ho no-Bucoku pesucmuHoBu MRNA HuBa 6 aguno-
uumume Npu UHCYAUHOpe3UCmeHmMHume >eHu ¢
PCOS, koemo npegnoaaza cbwecmByBaHemo Ha
napakpuHHa peayaauvua Ha pejucmuHa 8 npoueca
Ha pa3Bumue Ha uHcyauHoBa pe3ucmeHmHocm.
Dikmen u cemp., nogo6Ho Ha gpyau aBmopu (18,
19), He Hamupam pa3zAuKka MexxXgy cepymHume Hu-
Ba Ha pe3zucmuH npu nauueHmku ¢ PCOS u cvom-
Bemnu no MTM koumpoau (20). B npoyuBaremo
Ha Dikmen kamo gonvbAHeHuUe ce peaucmpupa Au-
HeapHa B3aumoBpb3ka mexgy cepymHume HuBa
Ha pe3ucmuH, ITM u obukoakama Ha maauama

npu >keHu ¢ PCOS. Panidis u comp. Hamupam no3u-
muBHa Kopeaauua mexkgy pezucmuHd u TM npu
>keHu ¢ PCOS, kamo me npegnoAazam Henpsaka po-
Af Ha pe3ucmuHa 8 namoezeHe3zama Ha UHCYAUHO-
Ba pesucmenmuocm npu PCOS, koamo Had-Bepo-
amHo ce cBbp3Ba ¢ ocHoBHuUA noBauaBaw, dak-
mop - meaecHOmMo meaao (21).

MpoBegeHo e npoyuBaHe c excnepumemanHu
>kuBomHu (2pu3auu), koemo goka3Ba Haauuue Ha
Bpb3ka mexxgy HUCKU cepymHu HUBa Ha pe3ucmuH
U HUCKO KoAudecmBo Ha macmHa mbKaH, pecn. u
cmeneH Ha uHcyauHoBa uyBecmBumeaHocm. Rajala
u cemp. nokazBam, ye pezucmuHoBume KOHUEH-
mpayuu ca 3Ha4yumo noBuweHu Npu oNUMHU MUW-
ku Lep ob/ob (mogea Ha 3amabcmaBane) u Kopeau-
pam noao>xumeaHo ¢ yBeauueHume HuBa Ha VIPU
0', K3 0' u cepymHu aunugu. ABmopume gocmu-
2am go Xxunome3ama 3a nomeHuuaiHa Bpb3ka
MeXgy pe3ucmuH u AenmuH ¢ Bb3moxkHOCM Aen-
MuHbM ga pegyuupa pezucmuHoBume mRNA, cb-
omB. npomeuHoBume HuBa, HamaraBalku napa-
ABAHO KOHUeHmpauuume Ha K3 0' u VIPU O' (22).
OcBen moBa, Asensio u comp. (23) gokazBam, ue
napeHmepaaHomo BbBexgaHe Ha cuHmemuuyeH
AenmuH npu ob/ob muwku nogobpaBa uHcyauHo-
Bama yuyBcmBumeaHocm, Kamo napareAHoO Ha Mo-
Ba ce HabalogaBa u nomuckaHe Ha pe3ucmuHoBa-
ma 2eHHa ekcnpecua. B npomuBoBec Ha u3noxe-
HUmMe gaHHu, Lee u comp. He omkpuBam Bpb3ka
Ha HuBama Ha mpaHcKkpunyuoHHama opma Ha
pe3ucmuHa, pecn. Ha HezoBume cepymHU KOHUEH-
mpauuu ¢ K3 u MIPU Ha 2aagHo (24).

Hakou aBmopu nocouBam Bpb3ka mexxgy no-
BuweHu HUBa Ha pe3ucMUuH U CMeNneH Ha 3aMAbC-
maBane, BucueparHo HampynBaHe Ha MacmHa Mb-
KaH (25, 26), uHcyauHoBa pezucmeHmHocm, 3axa-
peH guabem mun 2 (27), gokamo gpyau He OmKpu-
Bam cueHupukaHmHu 3aBucumocmu (28, 29).

3akAloyeHue

Mo-Bucokume HuBa Ha pe3ucmuH NpuU UHCYAU-
Hope3umeHmHume >eHu ¢ PCOS u cuz2HudukaH-
mHama Bpb3ka mexkgy pesucmuHoBume KOHUeH-
mpauuu u IPA 0, 1PN 120, HOMAIR, uHgekcu-
me Ha Matsuda u QUICKI, nokazBam Bb3moxHa-
ma namou3UOAO2UYHA POAA HAa MO3U agunouu-
mokuH B8 pazBumuemo uHcyauHoBa pezucmeHm-
Hocm npu PCOS.
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Abstract

Resistin was first described in 2001 as a biologically active molecule secreted by adipocytes. Resistin is
believed to play a role in the genesis of type 2 diabetes mellitus in patients with obesity. However, its impact
on the development of insulin resistance in women with polycystic ovary syndrome (PCQOS) has not been
fully elucidated.

The aim of the study was to compare the serum levels of resistin between insulin resistant and non-
insulin resistant women with PCOS, as well as to assess its relationship with the calculated indexes of insulin
resistance - homeostasis model of insulin resistance index (HOMA-IR), quantitative insulin sensitivity check
index (QUICKI) and Matsuda index.

Materials and methods: The study comprised of 76 PCOS women (mean age 24,37+5,1 years; mean
BMI 26,09+5,74 kg/m?). The following measurements and laboratory tests were conducted: weight, height,
waist and hip circumferences, levels of glucose (GLU) and insulin (IRI) at 0, 60 and 120 minutes during an
oral glucose tolerance test (OGTT), basal levels of resistin. Body mass index (BMI), waist-to-hip ratio (WHR),
HOMAR, QUICKI and Matsuda indexes were calculated. A comparative analysis of serum resistin levels
was performed between: 1. insulin resistant and non-insulin resistant PCOS women; 2. PCOS women with
normal weight (BMI< 24,9 kg/m?), PCOS women with overweight (BMI 25,0-29,9 kg/m?), and PCOS women
with I-st degree of obesity (BMIu30,0 kg/m?). Insulin resistance was determined if IRl 0'>12 wlU/ml and/or
values of IRl during OGTT >100 pwlU/ml and/or GLUOYIRIO' <0,333 and/or Matsuda index < 5,60.

Results: Significantly higher weight, BMI, waist and hip circumferences were determined in insulin resist-
ant women with PCOS as compared to those without insulin resistance. We found significantly higher serum
levels of resistin (presented as logarithmically transformed values) in PCOS women with insulin resistance.
Similar resistin levels were observed in all the subgroups of PCOS women divided according to the BMI.
Log resistin showed a positive correlation with IRl 0', IRl 120, HOMA-IR and a negative one with Matsuda
and QUICKI index.

Conclusion: The higher levels of resistin in the insulin resistant PCOS women in our study and the pres-
ence of a significant correlation between resistin and IRI 0', IRl 120", HOMAIR, Matsuda and QUICKI index-
es suggested a possible pathophysiological role of this adipocytokine in the development of insulin resist-
ance in PCOS.

Key words: resistin, insulin resistance, polycystic ovary syndrome
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Introduction

Resistin has been associated with development
of a chronic low-grade inflammatory process. Up to
date, no precise and clear mechanisms of resistin
action have been described. Because of its relation-
ship with obesity, inflammation and insulin resist-
ance, this adipocytokine has been inflected to be a
potential marker of metabolic syndrome (MS). As a
support of this hypothesis, a lot of data showing
higher levels of resistin in patients with MS com-
pared to those in clinically healthy individuals have
been published (1). Contradictory results concern-
ing the relationship between resistin and insulin
resistance have been recently presented. Some
authors support the existence of a link between
these parameters (2-4), while others deny such a
correlation (5-7).

Polycystic ovary syndrome (PCOS) is considered
to be a specific prototype of MS in women of repro-
ductive age. Patients with PCOS presented with typ-
ical clinical characteristics of hyperandrogenia and
their metabolic status often includes android type of
obesity, glucose tolerance disturbances, athero-
genic dyslipidemia and hypertension. Several stud-
ies have shown that PCOS women have a greater
risk of type 2 diabetes mellitus as well as of a low-
grade chronic inflammatory process leading to
endothelial dysfunction and abnormalities in coagu-
lation and/or fibrinolysis (8).

The influence of resistin on the process of insulin
resistance development in women with PCOS has
not been totally elucidated. Further investigations
concerning the role of certain adipocytokines in the
development and progression of insulin resistance
are needed in order to build up an appropriate
panel of specific biomarkers for screening of meta-
bolic and atherogenic disorders in PCOS.

The aim of the present study was to compare the
serum levels of resistin between insulin resistant and
non-insulin resistant PCOS women, as well as to
assess its relationship with glucose and insulin, and
the calculated indexes of insulin resistance - home-
ostasis model of insulin resistance index (HOMA-IR),
quantitative insulin sensitivity check index (QUICKI)
and Matsuda index.

Materials and methods

The present study was conducted in the Clinic of
Endocrinology and metabolic diseases, ,Sv. Georgy”
University Hospital, Plovdiv. It comprised of 76
young PCOS women at mean age of 24,37%5,1 years
and with mean BMI - 26,09+5,74 kg/m?.

In all the participants the following measurements

and laboratory tests were performed: weight,
height, waist and hip circumferences, basal serum
levels of resistin, oral glucose tolerance test (OGTT)
with blood samples for glucose (GLU) and insulin
(IRI) measurements obtained at 0, 60 and 120 min-
utes after oral 75 g glucose administration. Body
mass index (BMI), waist-hip-ratio (WHR), HOMA-IR
= GLU O'(mmol/l) x IRI O'(ulU/ml)/22,5), QUICKI =
1/{log(IRI O'(uIU/ml)) + log (GLU 0'(mmol/I))} and

Matsuda = {10000/V(GLU 0'(mg/dL) x IRI 0'(uIU/

ml)) x (mean GLU(mg/dL) x mean IRI(uIU/ml) )} we-
re calculated. We determined a presence of insulin
resistance if IRl 0' >12 pwlU/ml and/or values of IRI
during OGTT >100 plU/ml and/or GLUOYIRIO'
<0,333 and/or Matsuda index < 5,60 (9). Waist cir-
cumference was determined using a standard
method - after the act of expiration measuring the
area between the bottom edges of the ribs and the
iliac crests. The measurement of hip circumference
was performed at the level of the greater trochanters.

Blood samples for the aforementioned laborato-
ry tests were taken early in the morning after an
overnight 12-hour fast when an informed consent
was signed. Venous blood samples for determina-
tion of GLU and IRl were taken to the Central
Clinical Laboratory of ,Sv. Georgy” University
Hospital, Plovdiv. Resistin levels were conducted to
the Laboratory of Immunology, Clinical Centre of
Endo -crinology, ,Acad. Ivan Pentchev” University
Hospital of Endocrinology, Sofia.

Insulin was tested using a commercial kit for
quantitative determination of immunoreactive
insulin on the basis of microparticular immunoen-
zyme analysis (MEIA) on an AxSYM system (AB
BOTT, USA) with the following characteristics: sen-
sitivity < 0,8 mlU/ml; inter-assay variation, CV% <
2,9; intra-assay variation CV%=<5,3. Serum glucose
levels were determined by a standard GOD-POD
method. Serum concentrations of resistin were
analysed by means of a competitive solid-phase
immunoenzyme assay (Human) EIA (om PHOENIX
PHARMACEUTICAL INC, USA) with the following
characteristics: sensitivity, 1,16 ng/ml; inter assay vari-
ation, CV% < 5,0; intra assay variation, CV% < 14,0.

The diagnosis of PCOS was made according to
the Rotterdam criteria (Rotterdam ESHRE/ASRM-
Sponsored 2003), when two of the following three
features were present: oligo- and/or anovulation,
clinical and/or biochemical signs of hyperandro-
genism, and polycystic ovaries on ultrasound exam-
ination (the presence of = 12 follicles measuring 2-9
mm in diameter and/or ovarian volume >10 cm?).

A comprehensive set of hormonal tests was
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done in all study participants (gonadotropins, pro-
lactin, estradiol, androgens, TSH, free T4, serum cor
tisol at 8 h and 22 h) for diagnostic purposes and in
order to exclude pregnancy and/or other endocrine
pathology: Cushing's syndrome, inherited adrenal
hyperplasia, prolactinoma, hypo-/hyperthyroidism,
hypopituitarism, hypogonadism, etc.

The statistical analysis was performed by SPSS
version 21,0 for Windows. A comparative analysis
of clinical, anthropometric and biochemical param-
eters was performed among the studied groups of
PCOS women. The results were presented as
meanxSD. Statistical significance was taken at level
of P<0,05. The distribution of the results for resistin
according to Kolmogorov-Smirnov was not normal
and became normal after transformation of the data
using Log10 function. Pearson correlation coeffi-
cient (r) for assessing correlations among the param-
eters was used.

Results

Table 1 represents the clinical and anthropomet-
ric charactersitics (age, height, weight, waist and hip
circumferences, BMI, WHR), as well as the serum
resistin levels (logarithmically transformed values) in
the studied PCOS groups. Significantly higher values
of weight, BMI, waist and hip circumferences, GLU
0', 60', 120" and IRI 0', 60', 120" were determined in
the insulin resistant women with PCOS as compared
to those without insulin resistance (Figures 1, 2).
PCOS women with insulin resistance were charac-
terized with higher values of HOMA-IR and lower
values of Matsuda and QUICKI indexes, respective-
ly (Figures 3, 4, 5). We found significantly higher
serum resistin levels (presented as logarithmically
transformed values) in the PCOS women with

insulin resistance. Comparable resistin concentra-
tions were observed in the subgroups of PCOS
women divided according to their BMI (Table 2).
Log resistin showed a positive correlation with IRI 0',
IRI' 120", HOMA-IR and a negative one with
Matsuda and QUICKI index (Table 3).

Discussion

Our results showed higher serum levels of
resistin in insulin resistant women with PCOS com-
pared to those in non-insulin resistant PCOS
women. We found similar resistin concentrations
comparing the PCOS subgroups divided according
the values of BMI. Log resistin was positively corre-
lated with IRl 0', IRI 120", HOMAR, and negatively
associated with Matsuda and QUICKI indexes,
respectively.

Our data are in concordance with those of Wang
et al,, that found significantly higher levels of resistin
in PCOS women (both normal weight and over-
weight patients) compared to those in the studied
controls. Furthermore, the authors described an
existing positive correlation between resistin and
HOMAIR, and a reverse one between resistin and
adiponectin (10).

Zaidi et al. conducted a case-control study that
proved the presence of higher resistin levels, GLU
0', IRl 0" and HOMAIR in obese patients with type
2 diabetes mellitus compared to metabolically
healthy obese individuals without type 2 diabetes
mellitus. Using the Pearson coefficient, the investi-
gators found that serum resistin levels were positive-
ly correlated with BMI and HOMAIR in the type 2
diabetes mellitus patients (11). Byung-Soo Youn et
al. presented results of their study which could be
definitely concerned to the aforementioned data.

Cli?ijfelj jnd anthropometric parameters; Parameters Groups of women with PCOS

serum levels of resistin in insulin resistant Without IR With IR

and non-insulin resistant PCOS women. n=43 n=33
Age (years) 24,60%4,53 24,0315,86
Height (m) 1,67+0,08 1,66%0,05
Weight (kg) 67,92+15,94 78,08+16,00™
BMI (kg/m?) 24,31+5,28 28,40£5,56**
Waist circumference (cm) 79,16+13,45 89,21+£16,17**
Hip circumference (cm) 99,49+10,75 107,82£10,68**
WHR 0,79+0,08 0,82+0,10

IR - insulin resistance; * - P<0,05; ** LOG10 RESISTIN (ng/ml) 0,67%0,20 0,81+0,23*

- P<0,01; ***- P<0,001.
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Figure 2. Levels of IRI 0, 60, 120' during
OGTT in the groups of PCOS women.

Without IR cCup

Figure 1. Levels of GLU 0/, 60', 120' during OGTT
in the groups of PCOS women.

Table 2. Serum levels of resistin in normal weight PCOS women (BMI< 24,9 kg/m?), overweight PCOS women (BMI
25,0-29,9 kg/m?) and obese PCOS women (BMI 2 30,0 kg/m?).
Parameters Groups of women with PCOS
BMI < 24,9 BMI 25,0-29,9 | BMI = 30,0
n=40 n=12 n=24
Age (years) 23,5514,36 24,67+6,39 26,25+5,16 2
LOG10 RESISTIN (ng/ml) 0,70+0,18 0,76+0,22 0,78+0,29
a - P<0,05 between PCOS with BMI< 24,9 kg/m* and PCOS with BMI = 30,0 kg/m?,
117 26 ®
10 24—
9— o] 22+
g 20
7 18+
— @ a
2 14+
5 o o 12+
8_
2 6_ J_ -‘:tt
_ 4
i, % 1 > T
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Figure 3. HOMAR in the groups of PCOS women.

Figure 4. Matsuda index in the groups of PCOS women.
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Figure 5. QUICKI index in the groups of PCOS women

Table 3.

Correlations (r - Pearson correlation coefficient) between
serum resistin levels and parameters of IR.

PARAMETERS LOG10 RESISTIN
r
IRI 0' 0,278 p=0,024
IRI 120' 0,315 p=0,015
HOMA-IR 0,272 p=0,027
MATSUDA -0,243 p=0,050
QUICKI 0,246 p=0,046

They described significantly higher log resistin levels
in patients with type 2 diabetes mellitus compared
to those in healthy subjects (0,50+0,39 ng/ml vs
0,28%0,51 ng/ml, resp.; P <0,001), and the differ-
ence was still remaining significant even after adjust-
ment for gender and BMIL. Log resistin, however, did
not show a positive relationship with the values of
HOMA-R, BMI and waist circumference. It
appeared that GLU 0' could be an independent fac-
tor influencing the variability of resistin concentra-
tions (12). Yilmaz et al. (13) established higher lev-
els of resistin which remained independent of
insulin resistance and BMI in women with PCOS
compared to the controls.

Contrary to these results, Pangaribuan et al. (14)
found no significant difference in serum resistin lev-
els between the studied PCOS women and the
healthy subjects. Moreover, no association between
resistin, BMI and HOMA-IR was detected. Olsza-

necka-Glinianowicz et al. were investigating the
impact of the adipocytokines adiponectin and
resistin on the process of insulin resistance in
patients with PCOS. The participants of the study
were divided according to their BMI into two
groups: 1. obese PCOS; 2. PCOS with normal
weight. Similar serum resistin concentrations
between the two PCOS subgroups and the controls
were established. Furthermore, no correlations
between the levels of adipocytokines, values of
HOMA-IR and serum androgen concentrations
were found (15). Similar data was presented by
Krzysztof C. Lewandowski et al, who did not
describe a relationship between the adipocytokines
(adiponectin and resistin) and the markers of insulin
resistance (IR 0', HOMA-IR, QUICKI index) (16)

In 2004 Seow et al. presented discordant data
about serum resistin levels and resistin mRNA in the
adipocytes in situ (17). Serum resistin levels were
similar in hyperinsulinemic PCOS patients and clini-
cally healthy women; however, resistin mRNA levels
were 3-fold higher in adipocytes of PCOS women -
a fact that suggested a possible paracrine regulation
of resistin in the process of insulin resistance devel-
opment. Dikmen et al., like other authors (18, 19),
did not describe a significant difference in the serum
levels of resistin between patients with PCOS and
BMI-matched controls (20). In addition, the study of
Dikmen showed a linear correlation between
resistin levels, BMI and waist circumference in the
women with PCOS. Panidis et al. found that resistin
correlated positively with BMI in PCOS. Thus, the
authors suggested the presence of an indirect role
of resistin in the pathogenesis of insulin resistance in
PCOS, which could probably be associated with the
major influencing factor - the body weight (21).

A study conducted among rodents proved an
existence of a link between lower serum levels of
resistin, lower amounts of fat tissue and higher
degree of insulin sensitivity, respectively. Rajala et
al. demonstrated that serum resistin concentrations
were significantly increased in Lep ob/ob mice (a
model of obesity) and correlated positively with the
elevated levels of IRl 0', GLU 0' and lipids. The
authors revealed the hypothesis of a potential link
between resistin and leptin and suggested an oppor-
tunity of leptin to reduce both resistin mRNA
expression and its protein levels, lowering the con-
centrations of GLU 0' and IRI 0' (22). Moreover,
Asensio et al. (23) showed that parenteral adminis-
tration of a synthetic leptin in ob/ob mice might
lead to insulin sensitivity improvement and suppres-
sion of resistin gene expression, respectively. In con-
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trast to the presented data, Lee et al. did not find a
relationship between the levels of resistin transcrip-
tion form/serum molecule and the concentrations
of GLU 0' and IRI 0' (24).

Some authors pointed out the presence of a link
between the elevated levels of resistin and the
degree of obesity, visceral fat accumulation (25, 26)
insulin resistance, type 2 diabetes mellitus (27),
while others did not find such correlations (28, 29).
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e3uk). Caeg peugH3upaHe u npuemaHe 3a neyam 6
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cmpykmypupaHu kakmo caegBa: BbBegeHue, ma-
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stating any conflicts of interest and that the manu-
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publication, except as an abstract of congress par-
ticipation.
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case reports, 2 pages for short communications,
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b. A short title up to 8 words should be pro-
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Abstract
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abstracts of original research papers should be
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Main text
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Tables and figures

Each table should be on a separate page after
the bibliography with the table caption preceding
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yykg uastocmpamuBeH mamepuaa, nNOCAegHUAM
mpabBa ga 6bge npugpykeH cbc cbomBemHo
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KbM UAlOCMpauvuama.
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KHueonucbm ce npegcmaBa Ha omgeaAHa
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e npenopbyumeAHo ga He HagxBbpaa 25 (3a 06-
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AacHo YHudpuuupaHume u3uckBaHus 3a nybauka-
uuu 8 o6Aacmma Ha BuoAo2uamMa u MeguuuHama
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//www. ncbi. nlm.nih. gov/pmc/ articles/ PMC
3142758/). Bcuuku aBmopu ce ombeanzBam c
hamuAHO ume, nocaegBaHo om uHUUUAAUMeE.
Mpu noBeue om wecm aBmopu, caeg wecmusa ce
nocmaBa et al. CaegBa yaromo 3azaaBue Ha uu-
mupaHama cmamus (c 2aaBHa 6ykBa e camo Ha-
yaaHama gyma), HazBaHue Ha cnucaHuemo u3nu-
caHo cbkpameHo chopeg Index Medicus, 20guHa,
mom, 6pol Ha KHuxkkama 8 maaku ckobu (He3a-
gbAXKUMEAEH NPU U3gaHuA C HENpPeKbCHamo

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

References

The references should be presented on a sep-
arate page at the end of the manuscript. It is rec-
ommended that the number of references should
not exceed 25 titles for original research articles
and 40 titles for the reviews. It is advisable that
sources on the topic from the recent five years be
used. The references are listed in their order of first
appearance in the text. They should follow the
Vancouver format and the Uniform requirements
(http:// www.ncbi. nlm. nih.gov/pmc/ articles/
PMC 3142758/). All authors should be listed for
papers with up to six authors; for papers with more
than six authors, the first six only should be listed,
followed by et al. The authors are followed by the
full title of the paper (Only the first word is capital-
ized). The journal title is abreviated in conformity
with the latest edition of Index Medicus, followed
by year, volume, issue in parentheses (not neces-
sary for periodicals with a continuous pagination
throughout the volume) and full first and last page.
Chapters of books are cited in the same way, the
full name off the chapter first, followed by ,In:*, full
title of the book, editors, publisher, town, year, first
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Cell Mediated or Humoral immunity in Graves'’
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consensus of the Bulgaran Institute Metabolic
Syndrome on the metabolic syndrome. Nauka
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Kamo cAeg aBmopa u 3azaaBuemo Ha 2aaBama
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pume, NnbAHOMO 3a2AaBue Ha KHU2ama, uzgamea-
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mpaHcAumepauua (ako U3MOYHUKbM HAMa Opu-
2uHaaeH npeBog Ha 3a2aaBuemo u pe3lome Ha aH-
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2. Christov VI, Gocheva N, Petkova M,
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1. Delange F. Endemic Cretenism. In:
Braveman L, Utiger R, editors. The Thyroid. 9-th
ed. Philadelphia: Lippincott Co; 1991. p. 942-955.
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EHgokpuHoaoeua 2010; 2: 53-70).
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Braveman L, Utiger R, editors. The Thyroid. 9-th ed.
Philadelphia: Lippincott Co; 1991. p. 942-955.
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are advised to consult the text with a native speaker
or a philologist. On demand, the editors might rec-
ommend paid qualified translators for text transla-
tion or language proof-reading. Manuscripts that do
not comply with the requirements of the journal will
be returned to the authors for corrections before
being forwarded to the reviewers.
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