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Pe3iome

[Tpe3 nocaegHume 15-20 20guHU uHMepecbm
KbM BUOMOHUMOPUPAHEMO Ha PA3AUYHU MUKPOEAE-
meHmu HapacmBa. HaBauzanemo 68 aabopamopHama
npakmuka Ha BucokocneuuaAuzupaHu memogu 3a
eremeHmMeH aHaau3 gaBa Bb3moxkHOCM 3a no-3agba-
6oueHo uzyvaBaHe Ha GuoAO2UYHOMO 3HauYeHuUe U po-
AfMa Kamo enu2eHemuueH (pakmop Ha 20AAMa Yacm
om oAuzoeaemeHmume. O6ekm Ha HayuveH uHmepec
ca HoBu acnekmu 6 namoz2eHeMUYHOMO U guaz2HOC-
MUYHO 3HaUYeHUEe Ha eAeMeHMHUMe OMHOWeHUA Npu
omgeaHu 3aboaaBaHun, BkatouuMeAHO Npu Mupeoug-
Ha gucgyHkuua. Bce noBeye ce Haraza pazbupaHemo
3a M. Hap. ,NepcoHaAu3upaH NOgxog” Kbm nauyueHma
NO OMHOWeEHUEe Ha cynAemeHmauuama ¢ MUukpoeae-
MEHMU U MUHEpPaAU, Nopagu Auncama Ha KOHCEHCYC
3a npenopbyumeaHua um gHeBer npuem. To3u nog-
x0g B6U NOGNOMO2HAA guazHOCMuUKama, ycnewHama
NpoguUAAKMUKa U KOMNEHCUpPaHe Ha KAUHUYHO 3Hauu-
MU OAU2OEAEMEHMHU gedouuumu.

ABoucmBeHama npupoga Ha HAKOU eCeHUUaAHU
mukpoeaemeHmu kamo meg (Cu), uuHk (Zn) u ceaeH
(Se) kamo npookcugaHmu U aHMuUOKCUgaHmMu, u onac-
Hocmma om mokcuuHo Bb3geticmBue npu npego3u-
paHemo um, nogdepmaBam Heobxogumocmma om
npeuyusupaHe Ha nNpenopbkume 3a JONbAHUMEAEH
npuem. INpe3 nocaegHomo gecemuaemue 00ekm Ha
3aCuAeH Hay4yeH uHmepec e oueHkama Ha egpekma

Abstract

During the last 15-20 years interest in the
biomonitoring of various microelements is in-
creasing. The implementation of highly special-
ized methods for elemental analysis in laboratory
practice allows for a more in-depth study of the
biological significance of various trace elements.
New aspects in the pathogenetic and diagnostic
significance of the elemental ratios in specific dis-
eases including thyroid dysfunction are of scientif-
ic interest. The so-called ,personalized approach”
to the patient in terms of micronutrient and miner-
al supplementation is of particular relevance, due
to the lack of consensus on their reference daily
intakes. This approach would support the diagno-
sis, the successful prevention, as well as the com-
pensation of clinically significant trace element
deficiencies.

The dual nature of some essential trace ele-
ments such as copper (Cu), zinc (Zn), and seleni-
um (Se) as prooxidants and antioxidants and the
danger of their toxic overdosage emphasize the
need to refine the recommendations for addition-
al intake of these elements. Over the last decade,
the assessment of the effect of selenium supple-
mentation on the general condition of patients
with autoimmune thyroid diseases has been the
subject of a number of clinical studies. Although
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HaBueBa, HeassHa M. n cbTpyaHuumn

om npuema Ha ceareHoBu npenapamu Bbpxy cbecmos-
HUEMO Ha nauueHmu ¢ aBMOUMYHHU MUpPEOUgHU 3a-
6oaaBaHun. Bbnpeku gokazaHume NOA3U Npu AUUA C
uzxogeH ceaeHoB gecpuuum, Bbnpocbm 3a uerecy-
obpazHocmma om cynaemeHmauua ¢ ou3uoA02UYHU
go3u Se npu onpegeaeHu puckoBu 2pynu e Bce owe
guckymabuaeH. OcHoBHama npuuuHa 3a moBa e 3Ha-
yumama Bapuabuarocm Ha ceaeHoBua cmamyc Ha Ha-
ceaeHuemo B pazauuHu 2eozpadpcku obaacmu.

Hacmoawusm o0630p uma 3a uea ga npegocma-
Bu akmyaaHa UHPOPMAUUA 3a KOMNAEKCHama 3Hauu-
mocm Ha eaemednmume Cu, Zn, Se u mazHe3ud (Mg)
3a (pyHkuuama wumoBugHama xae3a, Kakmo u 3a
KAUHUYHOMO 3HauYeHuUe Ha MAaxHama gucxomeocmasa
npu pa3zaudHu mupeogHu 3aboaaBaHus.

KarovoBu gymu:

some proved favourable effects of Se in individuals
with basal deficiency of this element, the question
of the appropriateness of supplementation with
physiological doses of Se in certain risk groups is
still debatable. The main reason for this is the signif-
icant variability of the selenium status of the popu-
lation in different geographical areas.

The present review aims to provide up-to-date
information on the complex significance of the ele-
ments Cu, Zn, Se, and magnesium (Mg) for thyroid
function, as well as on the clinical significance of
their dyshomeostasis in various thyroid diseases.

Key words:

€CeHUUAAHU MUKPOEAEMEHMU, CEAEHONPOMEUHU,
aHMuUoOKCcugaHmHu eH3umu, okcugamuBeH cmpec,
mupeougHu 3aboaaBaHun

essential trace elements, selenoproteins, antioxidant
enzymes, oxidative stress, thyroid diseases

BbBegeHue

[1pe3 nocaegHume 15-20 20guHU UHMeEpeCcbM
KbM GUOMOHUMOPUPAHEMO HA PA3AUYHU MUKPOEAe-
meHmu HapacmBa. HaBauzaHemo 6 rabopamopHama
npakmuka Ha BucokocneuuaAuzupaHu memogu 3a
eremeHmMeH aHaau3 gaBa Bb3moXkHOCM 3a no-3agba-
6oueHo u3zyuaBaHe Ha GUOAO2UYMHOMO 3HaueHue Ha
20AAMa Yacm OMm OAU20EAEMEeHMUME U PoAAma Um
Ha enuzeHemuueH pakmop. Obekm Ha HayyeH uHme-
pec ca HoBu acnekmu 8 namozeHemu4YHOMO U guae-
HOCMUYHO 3HaYeHUEe Ha eAemeHmMHuUmMe OmHoweHua
npu omgeaHu 3aboanBaHua. Bce noBeue ce Haraza
pazbupaHemo 3a m. Hap. ,nepcoHaAu3upaH hogxog”
KbM nayueHma, BKAIOMUMEAHO U nopagu Auncama Ha
KOHCEHCYC NO OMHOWEHUE Ha NPenopbYUMEeAHUs
gHeBeH npuem Ha eceHuuaAHU MuKpoearemeHmu. To3u
nogxog 6u NognomozHaA guazHOCMUKama, ycneuw-
Hama npocuAakmuKa U KoMneHcupaHe Ha KAUHUYHO
3HaYUMU OAUROEAEMEHMHU gedhuuumu.

Hacmoawuam 0630p uma 3a yea ga npegocmaBu
akmyaAHa uHgopmauua 3a KOMNAEKCHama 3Haqumocm
Ha eaemeHmume meg (Cu), uuHk (Zn), ceaeH (Se) u mae-
He3ul (Mg) 3a dpyHkyuama Ha wumoBugHama »xaesa,
KaKmo U 3a KAUHUYHOMO 3Ha4YeHue Ha maxHama gucxo-
Meocmasa npu pazautdHU mupeogHu 3aboanaBaHus.

Lunk

Zn e eceHuuaneH MukpoeaemeHm, Bmopu no
obwa KoHueHmMpauua B8 opzaHu3ma caeg >Keaa3omo, ¢
MHO20CmMpaHHa buoAro2uyHa poaa B yoBewkua op2aHu-
3bM. C >)KuzHeHOBa>KHO 3HaueHuUe e 3a Noggbp KaHe Ha
akmuBHocmma Ha Hag 300 eH3uma, npu koumo B83ema
yyacmue Kamo CmpykmypeH KOMNOHEHM UAU

uznbaHaBa kamaaumuuHa cyskuyus, 6 kauecmBomo
MY Ha peayaamopeH UoH ¢ akmuBupawo uau uHxubu-
pawo getcmBue. LluHk-cbgbp>kawume eH3umMu KOH-
MpoAUpam KAembyHama penAukauus, membpaHHua
uHmezpumem, kocmoobpazyBaHemo, pacmexa, no-
roBomo cb3paBare u pazBumuemo Ha naoga. Zn 06-
pa3yBa Kkomnaekc ¢ agpeHOKOPMUKOMpPONeH XOPMOH
U UHcyYAuH, yuacmBa 6866 popmupaHemo Ha KoAazeHa
U UMa omHoweHue Kbm 3apacmBaHemo Ha paHu. Ba-
»KeH e 3a Bb3npuamuama (Bkyc, Mupuc), 3a umyHHama
U aHMUOKCugaHmMHa 3awuma Ha opzaHu3ma (1-5).
INpuembm, obmaHama, HampynBaHemo u omgeas-
Hemo Ha Zn om opeaaHu3ma umam ocHoBHO 3HaueHue 3a
noggbpykaHe Ha BaraHca MeXgy NpooKcugaHmMHume u
aHmuoKcugaHmHume npouecu 8 kKaemkama. Zn u3noa-
HaBa poaama Ha kohakmop Ha eguH om Halt-6uoakmuB-
HUMeE aHMUOKCUgaHMHU eH3UMU cynepokcug-
gucmymasza (SOD): 8 moaekyrama Ha uzoeH3umume
eKcmpaueayaapHa cynepokcug-gucmymaza 3 (SOD3)
u megHo-uuHkoBa cynepokcuggucmymasza 1 (Cu/
ZnSOD1). OcBeH ue e cmpykmypeH KOMNOHEHM Ha
SOD, Zn noggbp>ka mbKaHHama KoHUeHmpauua u no-
BauaBa peaynamopHomo gelicmBue Ha memaromuoHe-
uHa (MT) (6). MT e UUHK-CbgbpP>KaW, HUCKOMOAEKYAEH
NPOMeuH C NomeHuuaAHa aHmMuoKcugaHmHa akmu6-
HOCM NO OMHOWEHUE Ha EeAUMUHUpPAHEMO Ha Xugpo-
KCUAHU pagukaAu u 3awuma Ha npomeurume u AHK om
okcugamuBHa yBpega (7). B cpaBHeHue ¢ 2aymamuoHa,
KoUmo e Hal-paznpocmpaHeHus aHmuokcugaHm 6 kae-
MbYHUA UUMO30A, cnocobHOoCcmMma 3a peakuua Ha MT ¢
XugpokcuAHume pagukaau e 300 nbmu no-Bucoka (8).
ExcnepumermanHu npoyuBaHua goka3zBam Bpb3-
Kama Ha uuHkoBua cmamyc u memaboAu3zma Ha mupe-
ougHume xopmoHu (9, 10). Om egHa cmpaHa cuHme-
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3bM Ha MmupeomponuH-puAu3zuHe xopmoHa (TRH) u
mupeoug cmumyaupawua xopmoH (TSH) ce akmuBupa
om Zn-3aBucumusn eH3um kapbokcunenmugasza, Koimo
npeBpbwa npe-TRH 8 npo-TRH (11), a om gpyea Zn
peayaupa akmuBHocmma Ha gelioguHazHume eH3umu
(Dio1, Dio2) (12). 38ecmHo e, ue Zn e cmpykmypeH
KOMNOHeHM Kakmo Ha T3 agpeHume peuenmopu (13),
maka U Ha MUPeougHUA MPaHCKPUNUUOHEH (hakmop
2, onpegeAaw, MpaHCKpuUNuuama Ha 2eHume Ha mupeo-
2A00YAUH U mupeonepokcugasa (TPO)(14).

Zn e npakmuyecku HEMOKCUYeH, HekaHuepoee-
HeH U HemymazeHeH eaemeHm 3a kuBume opeaHuzmu.
Tolu He ce geno3upa B opeaHuzma, a noBuweHuam
npuem Bogu go nomuckaHe Ha ypeBHama abcopbuua
u yBeauuaBane Ha ekckpeuuama (2). [Npenopbyumen-
Huam gHeBeH xpaHumeaeH npuem e 11 mg 3a mbxke u
8 mg 3a >eHu. [Mpuem Ha go3u npeBuwaBawu 25 mg
moxke ga npegu3Buka aHemus u gecpuuum Ha Cu (15).

[MlamoAo2uyHUME CbCcmMoAHUA U cheuuduyHama
cumnmomamuka, cBbp3aHa ¢ gedpuyum Ha Zn ca

nogpobHO npoyuBaHu Nnpe3 nocaegHUMeE HAKOAKO ge-
cemuaemus (16, 17). Noumu egHa mpema om Hace-
AeHUemo Ha 3emama cmpaga om uuHkoB gedpuuum,
Kamo mo3u npoueHm Bapupa om 4% go 73% 6 pas-
AUYHUME peauoHu (18). PagHoobpazHama namoaoaun
cBbp3aHa ¢ gucxomeocmaszama Ha Zn ce ocHoBaBa
namoz2eHemuy4HO Ha egHa om ocHoBHume My (PyYHK-
yuu Kamo eceHuuaseH komnoHeHm Ha Cu/Zn SOD u
Kamo aHmMuoKCcugaHm, ype3 KOoHMpoA Bbpxy kKraemby-
Hama cu2HaAHa MpaHCgYKuUA U peayrauun Ha eH3um-
Hama akmuBHocm. XpoHuuHUam gecuuum Ha Zn ce
acouuupa ¢ HapyweHa aHMUOKCUgaHMHa U UMyHHA
3awuma Ha opeaHu3ma (1, 19, 20).

Yuyacmuemo Ha Zn Hapeg C MUKpoeAemeHmume
Cu u Se 8 pazepakgaHemo Ha cBobogHu pagukaAu
B8 kAemKkama u mexaHuzmbm, no KoUmo mexHuam
gecpuuum npeguzBukBa okcugamuBern cmpec, AHK
U MbkaHHO yBpexkgaHe, KAembuHa anonmMo3a U CUH-
me3 Ha aBmoaHmumeaa, ca nogpobHo obacHeHu 866
(Dueypa 1.

-||-|me3 HG MupeougHuU XopMoHu, Bb3naneHue, cuHmes Ha ATO

Yuacmue Ha MUKpoe-
remeHmume Cu, Zn u
Se B obpazyBaHemo
U pazzpakgaHemo Ha
cBob6ogHu pagukaau 6
KAemMKama.

CP, CAT
H 0+0

Cu/Zn SOD

 @—

PeakmuBru cBobogHu pagukasu (OH-, O2-) ce eenepupam 6 pezyamam Ha cuime3sa Ha ATD, kakmo u npu Bb3narumen-
Hu npouecu. H,O, ce obpa3yBa om mupeonepokcuga3ama 6 xoga Ha cuHme3 Ha MupeougHUMe XOPMOHU U NePOKCU3ZO0MHU-
me okcugasu (XOx). Xugponepokcugume, cpopmuparu 8 mo3u npoyec mozam ga bvgam pazepageHu om eHzuma Kamasasa
(CAT) u cereHCbgBbpKAWUME U30EH3UMU Ha eAymamuoHnepokcugazama (GPx), uau ga ce npeBvpHam B XugpoKCuAHU pagu-
kaau (OH-). CynepokcugHume aHuoru (O,7), 2eHepupaHu om NepoKCU30MHUMe OKcugasu, ce eaumurupam om Cu/Zn SOD.
[pu gecpuyum Ha eceHyuarHume mukpoeremeHmu Se, Cu u Zn HamaraBa akmuBHocmma Ha aHMUOKCUgaHMHUMe eH3uMU
GPx u Cu/Zn SOD, u ce yBeauyaBa koHyeHmpayuama Ha peakmuBHu c6obogHu pagukaau. Te npemuHaBam npe3 kKAemvyHama
membpaHa nocpegcmBom AunugHa nepokcugayua Ha HeHacumeHu MacmHuU KUCeAUuHu u npuduHaBam okcugamuBeH cmpec,
nocaegBan om muvkaHHo u AHK yBpexkgaHe, kaembyHa anonmo3sa, u cuHmes Ha aBmoaHmumena (21-22).
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Davcheva, Delyana M. et al

B3zaumo3zaBucumocmma  mexgy —onmumasHuA
uuHKkoB cmamyc u memaboauzma Ha mupeougHume
XOpPMOHU e 06eKkm Ha peguua HayuHu npoyuBaHus,
Koumo npegocmaBam gaHHU 3a cepymeH gecpuuum
Ha Zn Nnpu hauueHmMu C HemaAuz2HeHUu 3aboaaBaHua
Ha wumoBugHama »Ae3a ¢ XunomupeougHa UAU Xu-
nepmupeougHa u3aBa (23-34). KomnaekcHama poas
Ha Zn 3a HopmaAHama hyHkuua Ha wumoBugHama
*Ae3a noguepmaBa gpakma, ye HabaogaBarume npo-
meHu B uuHkoBama KoHueHMpauua Npu MUPeougHU
3aboaaBaHua He mo2am ga 6bgam obacHeHU camo C
aHmuokcugaHmHume my egpekmu. M3caegBaHu ca
mepaneBmuyHumMe NOA3U OM cynaemeHmauuama c
Zn Bbpxy HuBama Ha wumoBugHuMe XOpMOHU Npu
nauueHmMu ¢ mupeougHa gucgytkuua (35-39). Bvnpe-
KU cbbpaHume gaHHU 3a bAaazonpuamHume egpekmu
Bbpxy yHKyuama Ha wumoBugHama »Ae3a, ca He-
06xogumu Maw,abHu KAUHUYHU npoyuBaHun 3a 3agbA-
6oueHa oueHka u ymBbprkgaBaHe Ha mo3u nogxog B
mepanuama Ha pa3AudHu mupeougHu 3a6oaaBaHus.

CeneH

Se e eceHyuareH MuKpoeremeHm, Kolimo yyacm-
Ba B8 moaekyAHama cmpykmypa Ha 2pyna om 25 ceae-
HONpOMeUHU, CbgbpXKawu cereHouyucmeuH. foaama
Yacm om ceAeHoOnpomeuHume ca C eH3UMHa PYHK-
uus u katouoBo 3HaveHue 3a aHMuoKcugaHmHama u
UMUHHA 3awuma Ha op2aHu3ma, Kakmo u 3a eymupe-
ougHOMO CcbcmoaHue Ha wumoBugHama »ae3a (40,
41). bBuoao2uuHume epekmu Ha Se NnO omHoweHue
Ha UMyHHama 3awuma Ha ope2aHu3ma ce acouuupam
¢ umyHocmumyaupawo getucmbBue, upe3 noBauaBane
npoaugpepavuama Ha akmuBupaHu T-aumdpouumu,
Kakmo u noBuwaBaHe Ha AUMPPOUUMHO-MeguupaHa-
ma mymopHa uuMomokKcuyHocm u akmuBHocm Ha
NK - kaemkume (42-45). B wumoBugHama >kae3a ce-
AeH-3aBucumume GlogmupoHuHgeloguHa3zHU eH3umu
(Dio1, Dio2) umam katouoBa poaa 8 uHmpamupeoug-
Hua GogeH obmer u B npeBpbvwaremo na T, 6 akmu-
Ben xopmoH (T,). Om gpyza cmpaHa noggbpykaHemo
Ha epekmuBHa AOKaAHa aHMUOKCUgaHMHA 3awuma e
npako 3aBucuma om mbkaHHOMO Cbgbp>kaHue Ha Se 6
wumoBugHama >aAe3a. B mupeouumume e gokazaHa
eKcnpecusma Ha aHmuoKCugaHMHuMe U30eH3UMU Ha
2AaymamuoH nepokcugazama (GPx1, GPx3) u Ha muo-
pegokcuH pegykmaszume (TxnR1, TxnR2). Te kamaau3u-
pam peakuuu, cBbp3aHu C eAUMUHUpPaHE Ha U3AUWbKA
om BogopogeH nepokcug, KOUMo Hapeg C MUpPO3uH e
ecmecmBeH cybcmpam Ha eH3uma mupeonepokcuga-
3a 6 cuHme3a Ha mupeougHume XopmoHu (41, 46, 47).
GPx u TxRyuacmBam 6 opeaH-cneyuguyHua UMYHEH
omzoBop Ha wumoBugHama >kae3a (48, 49).

CeaeHoBuam gecpuuum ce acouyuupa C NOHUXKe-
Ha akmuBHoCm Ha 3awumHUMe eH3UMHU cucmemu -
GPx1, GPx3, TxnR1 u TxnR2 8 mbkarma Ha wumoBug-

Hama >kAe3a. B ycaoBua Ha BbmpekaembueH gedu-
Uum Ha ceAeHonpomeuHu uumomokcuyHume cBo-
6ogHU pagukaau, noAyveHu 6 pesyamam om Bb3-
geicmBuemo Ha BogopogHua npekuc uHuyuupam
npouecume Bb3nareHue u okcugamuBeH cmpec
(Due. 1). Te gonpuHacam 3a mupeougHama yBpega
u ubposza (50) u ca npegucno3uuusa 3a HapyweH
memaboauzbm u akmuBHocm Ha mupeougHume xop-
MoHu (51-55). Pesyamamume om peguua npoyuBaHun
ca B nogkpena Ha xunome3zama, Ye gepuyumMbM Ha
ceAeH nomeHyuupa u3abama Ha pa3AudHU MUPeougHU
3aboaaBaHus, BkAa. aBmoumyHer mupeougum (AUT),
eywaBocm, pak Ha wumoBugHama >kAe3a u bazegoBa
6orecm (56-62).

CeaeHoBuam cmamyc Ha HaceaeHuemo 6 pas-
AUYHU pe2uoHu e 3aBucum ocHoBHO om aaumeHmap-
HUA Npuem 4pe3 XpaHu u xpaHumeAHu gobaBku, Kak-
MO U OM HAKOU 2e0XUMUYHU (hakmopu, 0ocHOBHO om
nouBeHua cbcmab (63). EceHuuaAHOMO 3HavYeHue Ha
Se 3a wumoBugHama >Ae3a Kamo CamoCcmoameAeH
hakmop Ha OKoAHama cpega € om 0CobeHO 20AaMO
3HaveHue npu uHguBugu C 2eHemuuHa nNpegucno3u-
uua 3a opeaHcneuuduyHa aBmoumyHHOCM, Npu Kou-
MO gopu AekocmeneHeH ceaeHoB geduyum moxke ga
uHuyuupa uau 3agbabouu AUT (64). MawabHo npoyu-
BaHe (n=6152) (61) npegocmaBa gokazameacmBa 3a
Bpb3zkama Ha ceareHoBua cmamyc u pucka 3a aBmo-
UMyHeH mupeougum npu agekBameH npuem Ha Gog.
Yyacmuuuyume 6 npoyuBaHemo ca om gBe ob6racmu
Ha Kumau cbc conocmaBumu ycroBua Ha BbHwHama
cpega u 2eHemuYHU (Pakmopu, HO C pa3AUYeH CceAe-
HoB cmamyc. B 2pynama cbe cybonmumaaHa cepymHa
ceAeHoBa KoHUEHMpayuua e gokazaH Cu2HUUKaHMHO
no-Bucok waHc 3a aBmoumyHeH mupeougum, cybKAu-
HU4YeH xXunomupeougu3ibm u 2ywaBocm, B cpaBHeHue
C yvacmHuuume c (pu3UOAO2UYHA CEPYMHA KOHUEH-
mpauua. bbazapua cbwo e cpeg ceaeHgeuUUMHU-
me patoHu Ha cBemoBHua ceaeHoB amaac Hapeg ¢
gpyau eBponelcku gbupxkabu (65). B gBe npoyuBaHua
e goka3aHa npaka kopeAauua Ha 2ywaBocmma ¢ Hu-
CKU KoHUeHmpauuu Ha Se 8 kpbBma 6 ycroBuama Ha
cucmemHa logHa npoduaakmuka (60, 66).

BAauaHuemo Ha cynaemeHmauuama cbc Se Bbp-
Xy mupeougHama yHKuua u mopgoarozua npu ab-
moumyHHa mupeougHa boaecm e obekm Ha peguua
KAUHUYHU npoyuBaHua npe3 nocregHume 20 20guHuU.
OcHoBHume u3Bogu 3a KAUHUYHUME NOA3U OM Npu-
AOXKeHUemo Ha ceaeHoBu aHaro3u 6 kombuHauua ¢
aHmumupeougHu AekapcmBeHu cpegcmBa npu Aeve-
Huemo Ha aBmoumyHHu 3ab6oAaBaHun ca 0606wWEeHu
B HAKOAKO cucmemamuyHu o630pa. B pamkume Ha
pazAudHUME KAUHUYHU npoyyBaHua ca oueHeHu pe-
3yamamume om npuema Ha CeAeH nog popmama Ha
HampueB ceaeHUM, CEAEHOMEMUOHUH UAU Op2aHuYeH
cereH Bb6 BapuabuaHu go3zu om 80 go 200 pg/d u
npuAoxkeHue 3a nepuog om 3 go 12 meceua. Bonpeku
Xemepoz2eHHUMe pe3yamamu U 20AemMume pazAuku

208

Engokpuronoeausi Tom XXVI Ne4/2021



6 guzaldHa Ha npoyuBaHuama e HanpaBeHo 3akAto-
yeHuemo, ve B cpaBHeHue ¢ 2pynume Ha AeueHue C
nAauebo, Npu NauueHmume CbC CynaemeHmauua Ha
ceAeH ce HabAlogaBa HamareHa Bb3naaumeaHama ak-
muBrocm u ekcnpecusa Ha TPO-aHmumena 6 mubkaH-
ma Ha wumoBugHama »aie3a. (58, 67-69). B nocaeg-
Baw, memaaHaau3 obave e HanpaBen uzBogbm, ue
AauncBam kamezopuuHu gokazameacmBa 3a BauaHue-
mo Ha ceareHoBama cynaemenmauuna Bbpxy npozpe-
cuama Ha 3aboasBaHemo u kauecmBomo Ha >kuBom
Ha nauueHmume (70).

Bbvnpocbm 3a ueaecbobpazHocmma om cynae-
MeHmauua ¢ u3zuoro2udHu go3u Se (go 100 pg/d)
npu onpegeAaeHu puckoBu 2pynu e akmyaaeH, Ho Bce
owe guckymabuaeH. Cuuma ce, e goNbAHUMEAHUAM
npuem Ha Se e om noA3a camo Npu nayueHmMu ¢ gedu-
uum Ha Se, a npu uHguBugu ¢ onmumaaHa u Bucoka
u3xogHa ceaeHoBa koHueHmpauua e npomuBonoka-
3aH (Que. 2) (64).

BauaHue Ha ceaeHoBua gucbaraHc u cynaemeHmauus-
ma Ha ceaeH Bbpxy 3gpaBocaoBHua cmamyc.

‘ OkcugamuBeH cmpec
BbananeHue
MmyHono2uyHa akmuBHocm .

KoHueHmpauug Ha ceAeHonpomeuHu
. AkmuBHocm Ha aHmuokcugaHmHu eHsumu )

CeneHoB CeneHoB
<geduuum <geduuum
80 ng/mL* 80 ng/mL*
CepyMHa Mpuem
koHuenmpauus Ha ceneH
Ha ceneH
MpomuBo-
> 150 ng/mL nokasaH!
CeneHoBa
uHmokcukauug

NMmyHozeHHU, guabemozeHHu u
kaHuepozeHHu epekmu
Bucoka koHueHmpauus Ha xoAecmepoa
noBuweH cbpgeyHo-cbgoB puck
koxHu, geHmanHu u HeBponozuyHu cMywieHus

*Ompa3zBawa cmoliHoCcm 3a cepymHa KoHUeHmMpauus
Ha ceAeH, cBbp3aHa ¢ makcumaaHa akmuBHocm Ha
GPx u ceneHonpomeut P (74).

CeaenHoBama uHmokcukauua ce acouuupa C He-
6Aa20NpPUAMHU UMYHO2EHHU, guabemozeHHU U KaHue-
poz2eHHu edekmu, Bucoka xorecmeponoBa KoHUEH-
mpauua u noBuweH cbpgeuHo-cbgoB puck (41, 71,
72). Ta moxe ga ce npoaBu C KOXHU, geHMaAHU,
HeBpoAO2UYHU CMYWEHUN, NapaAu3a U XapakmepeH
gbX C Mupu3ma, HanogobaBawa vecwbH (63). Cnopeg
Hacmoawume npenopbku Ha EBponelickama mupeo-
ugHa acouuauua cynaemeHmauua Ha Se e nokazaHa
camo nauueHmu ¢ opbumonamusa npu bazegoBa 6o-
Aecm (73). MNpeyuzupaHemo Ha NpuAOKUMOCMMa Ha
MO3uU NOGX0g NPU gpyau 2pynu navueHmu 6u GuAo
Bb3MOXKHO cAeg npoBexxgaHe Ha KAUHUYHU npoy4Ba-
Hug, 6azupaHu Ha unguBugyaaHua ceaeHoB cmamyc u
2eHemuyHuUa npopua (64). Had-uecmo uzcaegBaHusn
6uomapkep, HagexkxgHo ompa3zaBaw, kakmo 6azoBusa
ceneHoB cmamyc, maka u akmuBrocmma Ha GPx u
ceaeHonpomeuH P e nokazgameaam cepymHa/ naazme-
Ha KoHueHmpauua Ha ceaeH (Que. 2) (74).

Meg

Megma e eceHuuareH mukpoeAaemeHm, KoUumo
uznbAHaBa poAasma Ha Kohakmop Ha 2pyna eH3u-
MU, 03HayaBaHu Kamo Meg-Cbgbp>Kauu MemaAoeH-
3umu. MMo-BaxkHu om max ca uepyaonaazmuH, Cu/
ZnSOD, uumoxpom-c-okcugaza, AuzuAokcugasa, ypu-
Ka3a, gonamuH-bema-xugpoKcuaaza, XxehacmuH u gp.
Meg-cbgbprkawume memasoeH3zumu umam kaouoBo
3HauYeHue 3a memaboAu3mMa Ha >KeAA30Mo U epumpo-
noe3ama, 3a aHMuoKcugaHmMHama u UmMyHHa 3awuma
Ha opeaHu3ma, 3a obezneuaBaHe Ha npouecume Ha
HeBpompaHcmucua U meaaHocuHmes3ama, 3a pazBu-
muemo Ha ckeAema, Kakmo u 3a eHepaulHua mema-
60AuU3bM, upe3 obpazyBane Ha ATD B guxameaHume
Bepueu 6 mumoxoHgpuume (75-77). MegHama xo-
meocmasza noBaunaBa cbwo U PyHKUUAMA HA WUMO-
BugHama »kae3a, KaKmo u cuHmesa Ha mupeougHume
xopmoHu. EHgumbm Cu/Zn SOD uma ocHoBHO 3Haue-
HUe 32 AOKaAHama aHmMuoKcugaHmHa 3awuma 6 mo-
KaHma Ha wumoBugHama xae3a (Que. 1). Om gpyea
cmpaHa mupeougHume XopmoHu oka3zBam BauaHue
Bbpxy HUBomo Ha cepymHama meg upe3 noBauaBaHe
Ha yepHOgpobHUA cuHmMe3 u ekckpeuyusma B cepyma
Ha cneuudpuyHUA 32 Megma mpaHCNOpMeH NPOMeUH
uepyaonAazmuH, nocpegcmBom cneuudpuuHua peuen-
mop TRP. 3aBucumu om me3u npouecu ca CbWo Mmaka
u HuBama Ha MPHK Ha gpyeu meg-cbgbpykawu eH3u-
MU, Kamo memaromuoHeuHu 1 u 2 u SOD 1 (78, 79).
CBbp3aHume ¢ megeH gecpuuum He2amuBHU edek-
mu Bbpxy 3gpaBemo ca pazauunHu, 6 3aBucumocm
om Bb3pacmma u phakmopume, KOUMO 2u npegusz-
BukBam. Mo Bpeme Ha BbmpeympobHomo pazBumue
HegocmambuyHuAM xpaHumeaeH npuem Ha Cu moxxe
ga npu4uHU HapyweHo pazBumue Ha CbpgeyHo Cbgo-
Bama u HepBHama cucmema, KOCMHU MaAthopmauuu,
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HaBueBa, HQeasHa M. n cbTpyaHuun

Kakmo u HapyweHue Ha umyHHama cpyHkuua (80, 81).
EgHo om pegkume namoAo2uyHU CbCMOAHUN, Npe-
guszBukaHu om gecpuuum Ha Cu e 6orecmma Ha Mekh-
ke. [Mpu moBa X-cBbp3zaHo 2eHemuuHO 3ab00A98aHe e
KomnpomemupaH mpaHcnopmbum Ha Cu 8 pezyamam
Ha 2eHHa mymauua 8 ATP7A zeHa. ToBa Bogu go Ham-
pynBare Ha Cu 8 kaemkume Ha mbHKumMe vepBa u
6b0peuume, kKoamo He moxe ga 6bge edpekmuBHo
eKcKkpemupaHa. 3a cMemka Ha HapyweHomo paznpe-
geaeHue B opeaHuzma nepudepHume mbkaHu u3na-
gam B Hegocmuz Ha Cu. Bb3HukHaAuam gecpuuum ce
npoaBaBa cbc cumnmomamuka Ha HapyweH pacmex
u pazBumue, ymcmBeHa uzocmaHaAOCM U HamaAeH
MyckyaeH moHyc (82). Aecouuumsvm Ha Cu 68 opeaHu-
3Ma MOXe ga ce gbAXu Ha Bb3gedicmBue Ha BbHWHU
pakmopu (HaauuHocm B nouBu u Bogu), xpaHUMeAHu
gephuuumu, 2eHemuyHa npegucno3uuus, HenpaBua-
Ha cynaemeHmauua ¢ Bucoku go3u >keaa3o u Zn, uAu
BmopuuHo 68 pezyamam Ha gpyau 3aboaaBaHun (83).

Aedpuuumbm Ha Cu ce cBvbp3Ba ¢ noBuweH
puck 3a HampynBare Ha cBobogHu pagukaau 6 mu-
peouumume, Kamo caegcmBue om HamaseHama ak-
muBrocm Ha Cu/Zn SOD. MoHuxkeHu HuBa Ha Cu ca
ycmaroBeHu npu nayueHmu ¢ HogyaapHa 2ywa (84).
Bobnpeku ue Hakou npoyuBaHua ycmanoBaBam no-
HuXkeHu cepymHu HuBa Ha Cu npu Hakou GeHueHeHu
mupeougHu 3aboaaBaHun, 6 Hackopo nybaukyBaH
memaaraau3 om Talebi et al. ce 0606waBa, ye aunc-
Ba cuzHugukaHmHa pa3auka 6 HuBama Ha cepymHa
Meg MeXgy xXunomupeougHu nauueHmu u 3gpabu
KOHMpoAu (85).

Kakmo gedguuumbm, maka u uHmokcukayuama
¢ Cu B opezaHu3zma ce acouuupa C peguua NamoAo-
2u4HU cbcmoaHua. [ogobHO Ha gpyeu eceHuuaAHu
MUKpoeAeMeHmu, Kamo Zn, Se u »KeAa30, XPOHUYHa-
ma ekcno3zuuua ¢ Cu oka3Ba BpegHo BauaHue Bop-
Xy mbkaHume u ope2aHume u noBuwaBa pucka om
KaHuepoeeHe3a, Bka. pak Ha wumoBugHama >kae3a
(86). MNoBuwenama koHueHmpauua Ha Cu B kpbBma
MO>KE ga HaCMbNU NPU NPOoECUOHaAHa eKcno3uuus,
yBeauueH cuHmes Ha UepyAonAa3muH, ynompeba Ha
opaAHu KoHmpauenmuBu u ecmpozeHu u gp. (87).
Beue e uzBecmen nomeHuuaAbm Ha memaaume 3a
2eHepupaHe Ha cB0060gHU pagukaau u npomaHa Ha
OKUCAUMEAHO-PEJUKUUOHHUA CMamyc Ha KAemkume.
Cyuma ce, 4e Npu U3yepneH aHMuUoOKCugaHmMeH Kana-
uumem, HampynBaHemo Ha OKUCAUMEAHU pagukaau
6 pazauuHuU mbkaHu, npegu3zBukBa okcugamuBHu 2e-
HomHU yBpexkgaHua u mo3u npouec e 8 ocHoBama Ha
Memaa-uHgyuupaHama kaHuepozeHe3a (88, 89).

Bce noBeue ce akueHmupa Bbpxy 3HaueHuemo
Ha KOMNAEKCHUA eaemeHmeH 6araHC u NOMeHUUaAHO-
MO guaz2HOCMUYHO 3HaueHue Ha omHoweHuemo Cu/
Zn u Cu/Se npu pa3audHu mupeougHu 3aboaaBaHusn
(24, 78, 90). Heobxogumo e u3acHaBaHe Ha NpuvuH-
Ho-cAegcmBernama Bpb3ka Ha gucbaraHca Ha aHMUOK-
cugaHmMHUME CUCMEeMU Ha Op2aHuU3Ma U CUHEep2UYHUA

epekm mexkgy noBuweHama megHa KoOHUeHmMpauus u
gepuuumbm Ha eAemeHmume Se u Zn, U Npu pa3aud-
HU NAMOAO2UYHU CbCMOAHUA.

MazHe3ul

Mg e eceHuuareH kopakmop Ha noBeue om 600
eH3uma, koumo yvacmBam B aaukoaumuuHama Bepu-
2a U mpaHcueAyaapHua GOHEH MpaHCnopm, MYCKYA-
HOMO CbKpaweHUe, OKUCAUMEAHOMO (hoCchopuAupa-
He u gp. Om 3HayeHue e 3a HOPMAAHOMO U32paxkgaHe
Ha PHK u AHK, 3a o6manama Ha BucokoeHepaulHume
pochpamu u HepBHo-myckyaHama 6b36ygumocm.

MazHe3ueBama xomeocmaza e macHo cBbp3aHa
Cc obmaHama Ha KaAuul u pocgop, a peayaavuama
um ce noBauaBa upe3 mpu ocHoBHU mexaHu3ma: uped-
Ha abcopbuun, 6bbpeuHa peabcopbuua u ekckpeuus,
Kakmo u obmaHa ¢ pe3epBHume gena. Te3u npoue-
cu ca 3aBucumu om HAKOU EeHgOKPUHHU (hakmopu
(91, 92). AokazaHo e, ue 1,25-guxugpokcuBumamun
A [1,25(0OH)2D] cmumyaupa upeBHama abcopbuua
Ha Mg. Om gpyza cmpaHa Mg xomeocmaza CbWwo
Bause Bbpxy KoHueHmpauuama u akmuBHocmma
Ha BumamuH A. lNMpeBpbwaremo Ha Bumamun A 6
akmuBHama xopmoHaaHa gopma 1,25(0OH)2D upes
nocaegoBameaHo xugpokcuaupaHe 6 yepeH gpob u
6vbpeuu e mazHe3ul-3aBucum npouec. OcBer moBa
Mg e kocpakmop B npoueca Ha cBbp3BaHe Ha Buma-
MUH A CbC cneuuuyHUA My MpaHCNOpMeH npome-
uH, Bumamun A cBobp3Baw, npomeun (VDBP). Aecpu-
uumbm Ha Mg Bogu go HamaaaBaHe Ha 1,25(OH)2D
u HapywaBaHe Ha KomneHcamopHama cekpeuua Ha
napawumoBugHua xopmoH (PTH) npu xunokaauue-
mug, cbcmoaHue uzBecmHo kamo ,mazHe3ueBo-3aBu-
cum BumamuH A-pezucmeHmen paxum” (93). BaxxHo
e ga ce ombeaexu, ve ocBer 1,25(0OH)2D, onpege-
AAWO 3HaveHue 3a ypeBHama abcopbuua Ha Mg uma
mazHe3zueBua cmamyc. KoAkomo no-Hucka e mazHe3u-
eBama koHueHmpauua, moakoBa no-Bucoka e omHo-
cumeaHama upeBHa abcopbuusa. bbbpeuHama peay-
Aauusa e om pewaBawo 3HayeHuUe 32 Xomeocmaszama
Ha maeHe3ua. CepymHama KoHueHmpauus Ha Mg ce
KOHMPOAUpA Ype3 ekckpeuuama ¢ ypuHama u peab-
copbuuama 6 npokcumarHume mybyau. PTH yBeau-
yaBa mybyaHama peabcopbuus, a aAgocmepoHbM U
mupeougHUMe XOPMOHU cmumyaupam GbbpeyHama
eKkckpeuusa Ha Mg (92).

KoHueHmpauuama Ha maecHe3zueBume UGoHu 6
MumoxoHgpuume e BaxkHa 3a eHepaulHUA KAeMbUeH
MemaboAu3bM U aHMuUOKcugaHmHua Kanauumem 6
pa3AuvHu mbkaHu, Bka. 8 wumoBugHama xae3a (94).
Bucokuam agpuHumem Ha mazHe3zueBume KamuoHu
3a cBbp3Bane Ha HeopeaHuueH pocham, ATD u gpy-
2u pochomemaboaumu onpegeaam 3Havumocmma
Ha MO3u MakpoeAemeHm 3a peguua memaboAumHu-
peakuuu, ocobeHo me3u, cBbp3aHu ¢ Bvarexugpam-
Hua MmemaboAu3zbm U KAembyHama buoeHepzemuka.
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CBbp3zBanemo mexgy ATO u Mg2+ npomeHa mone-
KyAHama koHopmauua Ha ATD u yaecHaBa npeHoca
Ha gpocgpam (91).

B wumoBugHama >kae3a mazHe3zueBama AT(D-a3a
6 mMumoxoHgpuume kamaau3upa cuHmes3a Ha AT
8 mupeouumume u Bause npako Bbpxy akmuBHua
mpaHcnopm Ha Gog 6 wumoBugHama >xae3a. YcBo-
eHuam upe3 xpaHama u oKucAeH tog ce cBop3Ba ko-
BareHMHO C MOAEKYAUME HA MUPO3UH U cAeg moBa ¢
mupeo2A00yAUH, 3a ga obpa3zyBa MOHOUOgMUPOHUH
C nomowjma Ha eH3uma mupeonepokcugaza. To3u
npouec ce ocbwecmBaBa om HampueBo-UogugeH
cumnopmep upe3 akmuBeH mpaHcnopm 3aBucum
om AT®D. B npoueca Ha geliogupaHe Mg, napareAHO
¢ KoeH3uma paaBuH moHoHykAeomug, noBuwaba ak-
muBHocmma Ha eH3umume GOgOMUPOHUH geloguHa-
3a u Gogomupo3uH geloguHa3a, KOUMO KamaAu3u-
pam npoueca Ha pegykuus, BkaouBaw, enekmpoHHa
mpaHcnopmHa Bepuza. Poaama Ha Mg kamo ocHoBeH
Kohakmop 3a 2eHepupaHemo Ha ATM u akmuBamop
Ha gelloguHazHUME eH3UMU ONpPegeAa UHgUPEKMHO-
mo my ydyacmue 6 cuHmesa Ha mupeougHume Xop-
MOHU. (95).

CowecmByBa xunomesa, cnopeg Koamo npu-
gobumama mMumoxoHgpuaAHa guciyHkuua, 68 pe3ya-
mam Ha KombuHuUpaH gecuuum Ha Se, Mg u KoeH3um
Q10, e obeguHaBaw, namozeHemuueH rakmop npu
pa3AaudHU  mupeougHu 3aboaaBaHun, xapakmepu-
3upawu ce Kakmo C Xunepmupeougu3bm, maka u C
xunomupeougu3bm. B npocnekmuBHo npoyuBane,
npoBegeHo cpeg nayueHmu ¢ 6eHuU2HEHU MUPEOUgHU
3aboaaBaHug, noemanto e uzcaegBan u gokazaH Gaa-
2omBopHuam ehekm om cynaemeHmauuama cbe Se,
Mg u koeHzum Q10, Bbpxy moporozuama u PyHk-
uuama Ha wumoBugHama >Ae3a, Ha hoHa Ha ycma-
HoBeH u3xogeH gepuuum Ha me3u enemeHmu (96).

buoAao2uuHume hyHKUUU Ha MazHe3ul ca MACHO
cBbp3aHu u ¢ umyHHama cucmema. Aecpuuumsbm Ha
Mg ce acouuupa ¢ npekomepHa npogykuusa Ha cBo-
0OgHU pagukaAu u uHuuuupaHe Ha Bb3naaumeaen
omzoBop, kolimo Bogu go AeBkouumHa u makpoda-
2eanHa akmuBauus, yBeauuerue Ha CRP, IL-6, kakmo
u Ha gpyau Bb3naaumearu uumokuHu (97-99). B pam-
Kume Ha in vitro exchepumeHmu e u3acHeHa poAama
Ha cBobogHume mazHe3ueBu GoHu 3a akmuBauuama
Ha T-Aumdouumume u B-aumcpouumume. BB Bpb3ka
c moBa Beue e uzBecmHo, ye mazHezueBume KaHaAu
U MpaHCcnopMHU NpomeuHu uzpaam BaxkHa poas 3a
noggbpykaHe Ha HOpMaAHUMe (PYHKUUU Ha UMYHHa-
ma cucmema (100, 101).

Kopeaauyuama me>xkgy gedpuyuma Ha mazHe3ul u
pucka om noBuwaBaHe Ha mumMbpa Ha aHMuU-Mupeoe-
A0byAuHOBuU aHmumena (TgAb) u Aumcpouumua akmu-
Bauua e gokazaHa cbomBemto npu nauueHmu ¢ HT
(102) u bazegoBa 6oarecm (103). B3aumozaBucumocm-
ma Ha mazHe3zueBama xomeocmasza C mupeougHama

dpyHkuua e B8 ocHoBama Ha HabalwgaBaHume npome-
HU NpU NAyUeHmMu ¢ mupeougum Ha Xauwumomo u Ho-
gyaapHa 2ywa (84, 104). Mg 6 kauecmBomo my Ha
Kopakmop B 2eHepupaHemo Ha ATMD uepae kaouoBa
POAQ 3a (PYHKUUAMA HAa €HgONAA3MEHUA PEMUKYAUM.
BB Bpwb3zka ¢ moBa gecpuuumsvm Ha Mg Bogu go
cuHmes3 Ha Mupeo2A0bYAUHOBU MOAEKYAU € Henpa-
BuaHa yemBbpmuuHa cmpykmypa, Koumo uHgyuu-
pam npou3BogcmBomo Ha TgAb (105). AaHHUme 3a
BauaHuemo Ha Mg, Hapeg c mukpoeremeHmume, Se,
Zn u Cu Bbpxy cpyHkuuama Ha wumoBugHama >kae3a
e 6 nogkpena Ha xunome3ama, ve geduyumume Ha
me3u eaemeHmMu ca Bb3mMoXKHU puckoBu hakmopu 3a
mupeougHa guchyHKyus, a oueHkKama Ha eremeHm-
Hua GaraHC U napamempume Ha aHMUOKCUgaHMHUA
Kanayumem umam kAo4oB0 3HaueHue npegu UHUUUU-
paHe Ha mepanusma (104).

3akaloyeHue

ABoucmBeHama poaa Ha Cu, Zn u Se kamo npo-
okcugaHmu u aHmuokcugaHmu 6 opaaHu3ma uzuckBa
3agbAboYeHo npoyuBaHe Ha npudyuHHO-cAegcmBeHa-
ma Bpb3ka Ha eAeMeHmHuUA gucbaraHC NPU pa3AuYHU
NamoAo2uUYHU cbCcmoaHua. He e HanbAHO u3acHeHa
3aBucumocmma Ha enemeHMHama gucxomeocmasa
gpyau nokazameau, KOUMO CbWO UMam OmHoweHue
KbM aHMUOKCUgaHMHama 3awuma Ha op2aHu3ma.
EgHoBpemeHHomo um u3zcaegBaHe npu namoaoz2uy-
HU CbCmoAHUA, Namoz2eHemu4Ho ocHoBaBawu ce Ha
npouecu kamo okcugamuBeH cmpec u Bb3naseHue,
6u gonpuHecao 3a uzacHaBaHe Ha 3HaYeHUemMo UM om
egHa cmpaHa kamo gua2HOCMUYHU Mapkepu, u om
gpyea - 3a u3zbop Ha uHguBugyaauzupaH mepane6-
muueH nogxog npu me3u 3aboaaBaHua. TpygHocmma
ga ce noggbpika 6araHc mexkgy puckoBeme u noA3u-
me om NPUAOXKEHUEMO Ha XpaHumeAHu gobaBku us-
uckBa ugeHmuuyupaHemo Ha HagexxgHu Guomapke-
pu 3a onpegeasHe Ha eaAemeHmMHua cmamyc. Huckama
KOHUEHMpauua Ha MUKPOEAEMEHMUME OM NOpAgbKa
Ha ng/mL 6 kpbBma obaue uzuckBa Bucokocneuua-
Au3upaHu u ckbnocmpyBawu rabopamopHu memogu
3a koAaudecmBeHomo um onpegeaaHe. Mopagu moBa
macoBomo um uzcaegBade 8 pymuHHama aAabopa-
mopHa npakmuka e mpygHogocmbnHo. poyuBaHe-
MO Ha KoMnAekcHama 3Hadumocm Ha Cu, Zn, Se u Mg
npu 3aboanaBarun, cBbp3aHu ¢ okcugamuBeH cmpec
e momuB 3a egHoBpemeHHOMO UM onpegeAaHe
ype3z BucokouyBcmBumeAHu uUHCMpPYMEHMaAHU
MEeXHUKU 3a MyAmueAemMeHmeH aHaAu3, koemo 6u
YAECHUAO U HagexxgHama uHmepnpemauus Ha eAe-
MEHMHUMe OMHOoWeHuUA.
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Pe3siome

3aboanaBaruama Ha wumoBugHama >kae3a ca
Hal-macoBume eHgoKpuHHU HapyweHua 6 o6wama no-
nyaayus. KaunuuHuam um xog npu xopama 8 Hanpeg-
HaAa u cmapuecka Bb3pacm ce pazaudaBa cowecmBe-
HO om mo3u, HabalogaBaH 6 no-maaga Bb3pacm, kamo
cumnmomume moz2am ga 6bgam egBa goroBumu u
uecmo ca npuuucanBaHu Kbm npoueca Ha HOPMAAHO
cmapeeHe. [MocregHuam Bause 2raBHo Bbpxy 2o0pHa-
ma pegepeHmHa 2paHuua Ha cepymHua TSH, a Gog-
HUAM cmamyc e ocHoBHuUAM hakmop, umaw, omHo-
WweHue KbM pa3znpocmpaHeHuemo Ha mupeougHama
gucdpyHkuua npu no-Bb3pacmHume xopa. OcobeHo-
cmume 8 npomuyaHemo Ha CbCMoaHUAMA C pa3AuYHa
¢pyHKUUOHaAHa akmuBHocm Ha wumoBugHama xae3a
666 Bucokume Bb3zpacmoBu 2pynu Harazam uHguBu-
gyaauzupaHo ynpabBaeHue Ha cbomBemHume 3a60As-
BaHua u aganmupaHe Ha Kaacuveckua mepaneBmuven
NOgX0Q CAEJ UAAOCMHA 2epuampuyHa oueHka. BaxHo
e ga ce B3emam nog BHumaHue Ko-mopBugHocmume
U noAunpazmazuama, koumo oka3zBam cvuwecmBero
BauaHue Bbpxy cumnmomamukama u 3ambaaaBam Kau-
HuuHama kapmuHa, yecmo Bogewo go guazHoCMUY-
Ho-mepaneBmuyHu 2pewku.

B 0630pa ca pazesegaHu cbBpemeHHume acnekmu
Ha guazHocmuka, mepaneBmuuHo noBegeHue u npo-
caegaBaHe Npu CbCMOAHUA HAa XUNEPMUPEOUgU3bM U
XUNOMUPEOUgU3bM, KAKMO U NPU HOGO3HU NPOMEHU U
3aokavecmBeru 3aboaaBanHun Ha wumoBugHama >ae-
3a B HanpegHaAa u cmapuecka Bb3pacm.

KatoyoBu gymu:

Abstract

Thyroid diseases are the most common en-
docrine disorders in the general population. Their
clinical course in elderly and senile individuals dif-
fers significantly from that observed at a younger
age, as the symptoms can be barely perceptible
and are often attributed to the process of normal
ageing. The latter mainly affects the upper refer-
ence limit of serum TSH, and iodine status is a
major factor relevant to the prevalence of thyroid
dysfunction in the elderly. The peculiarities in the
course of the conditions with different function-
al activity of the thyroid gland in the older age
groups require individualized management of the
respective diseases and adaptation of the classical
therapeutic approach only after an overall geriat-
ric assessment. It is important to take into account
co-morbidities and polypragmasia, that have a
significant impact on symptoms and obscure the
clinical picture, often leading to diagnostic and
therapeutic errors.

This review examines the current aspects of
diagnosis, therapeutic approach and follow-up in
conditions of hyperthyroidism and hypothyroid-
ism, as well as in nodular changes and malignan-
cies of the thyroid gland in the elderly and senile
individuals.

Key words:

3aboaaBaHua Ha wumoBugHa Ae3a, HanpegHaAa u
cmapuecka Bb3pacm, Xunomupeougu3ibm, Xunepmu-
peougu3zbm, Bb3Au Ha wumoBugHama xae3a, gude-
peHuupaH mupeougeH KapuuHoOm

thyroid disease, elderly and senile age, hypothyroidism,
hyperthyroidism, thyroid nodules, differentiated thyroid
carcinoma
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KucoBa, CmedgaHka 3. n coTpygHuLmn

BbBegeHue

TupeougHume 3ab6oaaBaHua kamo macoBo pasz-
npocmpaxeHu umam BakKHO MegUKO-BUOAO2UYHO 3Have-
Hue. Yecmo cpewaHu ca 8b68 Bcaka Bb3pacm, 3amoBa
HaBpemeHHoMoO u npaBuaHOMO UM guazHOCMUUUpPaHe
u onpegeAaHe Ha mepaneBmuuHo noBegeHue cnopeg
Bb3pacmoBama 2pyna ca om kaouoBo 3HaveHue.

EHgOKpuHHama cucmema u onpegeAeHu eHgo-
KPpUHHU op2aHu, BrkalouumeaHo wumoBugHama xae-
3a, npembpnaBam BaxkHU (PYHKUUOHAAHU NPOMEHU
no Bpeme Ha cmapeeHemo. PagnpocmpareHuemo Ha
mupeougHume 3aboaaBaHua HapacmBa ¢ Bb3pacm-
ma kamo e gobpe gokazaHo, ye 8 wumoBugHama
Ae3a HacmbnBam peguua MOPEOAO2UYHU U PU-
3uoA02u4HU npomeHu. TpabBa ga ce noguepmae, ue
KAUHUYHUAM XO0g Ha mupeougHume 3aboaaBaHua
npu xopama 6 HanpegHaaa u cmapuecka 6b3pacm ce
pa3audaBa cbwecmBero om mo3u, HabalogaBaH npu
no-mAagume, Kamo cumnmomume mozam ga 6bgam
egBa goroBumu u yecmo ca npuducaaBaHu Kbm npo-
yeca Ha HopmaaHo cmapeeHe. CybKAUHUYHUME XUNno-
U Xunepmupeougu3bm, kakmo u HoBoobpazyBarua-
ma Ha wumoBugHama >kAe3a, uzuckBam cneuuasHo
BHuUMaHue npu Maszu Koxopma nauueHmu.

Ha Bceku 10 2oguHu 8 nepuoga mexgy 40 2. u
69 2. 2opHama 2paHUUa Ha pedepeHmHua guanazoH
Ha mupeocmumyaupawua xopmoH (TSH) ce noBuwa-
Ba ¢ 0,3 mU/L, gokamo cbwama 2paHuua HapacmBa
c noBeue om 1,6 mlU/L uau 3,2 mlU/L, pecnekmuBHo
8 2pynume Ha Bb3zpacm mexxkgy 70-80 20guHU U Hag
80 20guHu, B cpaBHeHue cbomBemHo ¢ 2pynume Ha
Bb3pacm mexxgy 60-69 2oguHu (1). KAuHuuHU npo-
yuBarua ycmarnoBaBam cbwo, ye Bvb3pacmma 3acaza
2aaBHo 2opHama epaHuua Ha Hopmama 3a TSH. Ako
ce NPUAOXKU cneuuduuHama 3a Bb3zpacmma pede-
peHmHa cmoUdHocm Ha 2opHua uHmepBaa Ha TSH,
Bmecmo ma3u om obwonpuemua HopmareH obxBam,
pa3znpocmpaHeHuemo Ha CEHUAEH CYOKAUHUYEH U u3a-
Ben xunomupeougu3zbm we Hamaree cbomBemHo om
19,87% Ha 3,3% u om 2,09% Ha 1,6%, gokamo pas-
NPOCMpPaHEHUEMO Ha KAUHUYEH XUNepmupeougu3bm
ocmaBa HenpometeHo (2). TengeHuuama 6 paznpo-
cmpaHeHUemoO Ha xunepmupeougu3zma ¢ HanpegBare
Ha Bb3pacmma e cBbp3zaHa ¢ GOGHOMO CbCMOAHUE Ha
HaceAaeHuemo (3). B palioHu ¢ Hegocmug Ha tiog pa3npoc-
mpaHeHuemo Ha xunepmupeougu3ma ce yBeauuaBa c
Bb3pacmma, gocmuzalku go 15% npu xopama Hag 70
20guHu (4). PagnpocmpaHeHuemo Ha xunepmupeougu-
3bM Npu No-Bb3pacmHu xopa B 6o2amu Ha Gog padoHu e
no-Hucko om moBa 6 obwama nonyaauus, KaMo OKOAO
65-75% om cayvaume ca ¢ Aeko npomudate (5, 6).

Cnopeg 2openocoveHume gaHHU cmapeeHemo
BAune 2nabHo Bbpxy 2opHama pegpepeHmHa 2paHuya
Ha cepymHua TSH, a GogHuam cmamyc e ocHoBHuam
hakmop, umauw, OMHOWeEHUEe KbMm pa3npocmpaHeHue-

Mo Ha mupeougHama gucgyHkuua B HanpegHaa
Bb3pacm. MlimepecHo e, ye noHuxxaBaHemo Ha (PyHK-
uuama Ha wumoBugHama »xAe3a UAuU NocMeneHHOMo
HapacmBaHe Ha TSH ¢ Bvb3pacmma ce acouuupa c
yBeauuyaBaHe npogbakumeaHocmma Ha >xuBoma
cnopeg Hakou npoyuBanua (7).

MpugpykaBawume 3aboraBaHus npu mupeoug-
Ha namoaoz2ua ca mHoxxecmBo XxpoHuuHU 6orecmu u
2epuampuyHu cuHgpomu. Hanpumep, cbuemarnuemo
om 3aboaaBarua Ha wumoBugHama >kAe3a, mema-
6oAUMEH CUHgPOM, 3axapeH guabem, xunepmoHus u
gucAunugemua ca gocma vecmu npu no-8v3pacmHuu-
me xopa, 0cobeHo Npu »xeHckua NoA (8). MNMpoyuBane,
npoBegeHo npe3 2015-2016 2. B8 24 eHgoKpuHHU U
2epuampuyHuU meguuuHcku ueHmbpa 8 Kumad, ycma-
HoBaBa, ue npu 23,79% om nayueHmMume CbC 3axa-
peH guabem mun 2 e ycmaHoBeHa gucyHkuua Ha
wumoBugHama >ae3a. lNpoyuBaHemo cbwo maka
noka3zBa, ye yecmomama Ha cybGKAUHUYEH Xunomu-
peougu3bm, uzaBeH xunomupeougu3bm, CYOKAUHU-
yeH xunepmupeougu3bm u u3zaBeH xunepmupeougu-
3bmM e cbomBemuo 4,89%, 9,3%, 1,13% u 3,16%.
Cpeg nauueHmume, guazgHOCMUUUPaHU NO-PaHO CbC
,Cmapuecku” guabem mun 2, npugpy>xaBawo 3a60-
AaBaHe Ha wumoBugHama xae3a e 6uro omkpumo B
20,88% om >eHume u 8,96% om mwbyxeme (9). Emo
3awo mpabBa ga ce o6bpHe cepuo3zHo BHUMmaHue Ha
CKpUHUHea 3a mupeougHu 3aboaaBaHun npu nauueH-
mu cbc 3axapeH guabem mun 2 6 HanpegHara 6b3-
pacm. Om cBoa cmpara cBbp3aHama c noaumopbug-
HOCMMa NoAUNpazmasua kpue cepuo3Hu puckoBe 3a
3gpaBemo u kauecmBomo Ha >kuBom npu xopama 6
yazBumama cmapuecka Bv3zpacm (9, 10). [NMpenopbu-
Ba ce npu ycmanoBaBaxe Ha 3aboaaBaHua Ha wumo-
BugHama >ae3a ga 6bge npegnpuema usrocmHa 2e-
puampuyHa oueHka kakmo 8 KAUHUYHama npakmuka,
maka u B8 kauHuuHume npoyuBaHus, 3a ga ce oueHu
3agbAboueHo uarocmHomo Bb3gedcmBue Ha 6b3-
pacmma Bbpxy obwomo 3gpaBocroBHo cbecmoaHue
U ga ce Kopueupa mepaneBmuuHuam nogxog, Koza-
mo e Heobxogumo (11).

Llenma Ha ob630pa e ga 6bge pazeaegaHo KAU-
HUYHOMO nNpomMuYaHe Ha Hal-4ecmo cpewaHume
3aboaaBaHua Ha wumoBugHama >xae3a B8 HanpegHa-
Aa Bb3pacm u ga ce 06bpHe BHumaHue Bbpxy Heob-
XOguMOCmMma om aganmupaHe Ha KAacudeckua me-
paneBmuyeH NOgXOg NpuU CbCMOAHUA Ha pa3zAuYHa
(PyHKUUOHAAHa mupeougHa akmuBHocm.

CkpuHuHe 3a 3a60Aa6aHua Ha WumoBugHa-
ma xAe3a 6 HanpegHaaa Bb3pacm

Bbnpeku gaHHUMe 3a WUpOKO paznpocmpaHe-
HUe, HecneyuguYHU CUMNMOMU U Npu3Hauu u onac-
Hocm 3a 3gpaBemo npu ycmaroBaBare Ha mupeoug-
HU 3aboAaBaHuna 8 HanpegHaaa Bb3pacm, Bce owe
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AauncBam 6azupaHu Ha gokazameacmBama meguuuH-
CKU NPEnopbKU 3a CKPUHUHE 3a 3a60AaBaHuna Ha wumo-
BugHama >kae3a 6 obwama nonyaauua 6 HanpegHara
Bb3pacm. MMpenopbuBa ce, obaue, ckpuHuHZ 3a Xu-
nomupeougu3ibm npu nocmbvnBaxe 6 6oAHUUA UAU gpy-
20 3gpabHo 3aBegeHue, KakmMo U NPU PYMUHHU Megu-
UUHCKU npeaAaegu, 0cobeHo npu no-Bb3pacmHu xeHu.

AkmuBeH ckpuHuHz e Heobxogum B caegHume
cumyauuu: aHamHe3a 3a obabuBare B wulHama o06-
Aacm uAu Aederue ¢ 'l, aHamHe3a 3a onepauus Ha
wumoBugHama »aAe3a uau ycmanoBeHa HapyweHa
¢hyHkuua Ha wumoBugHama >kAe3a, hamuAHa aHam-
He3a 3a aBmoumyHHo 3aboaaBaHe Ha wumoBugHama
KA€33, YCAOXKHeHUA om gpyau aBmoumyHHu 3a60Aa-
BaHug, aHemus, gucaunugemun, XunepmoHus, 3axapeH
guabem uAu gpyau memaboaumHu 3aboanaBaHua, ncu-
XUYHU U Ko2HUMUBHU pazcmpoicmBa, cbpgeyHo-Cb-
goBu 3aboaaBarua (CC3), 6erogpobHa xunepmoHus,
3aboaaBaHua Ha xpaHocMuAameAHama cucmema, oc-
meonopo3a UAU CapKONeHus, Kakmo u mekyw, Npu-
eM Ha amuogapoH, KemoKOHa30A, Aumul, uHmepge-
poH-a, uHmepAeBkuH-2, uHXubumopu Ha MUPO3UH
KuHazama u m.H.

Cepymuuam TSH mpab66a ga 6bge npegnoyuman
Kamo ckpuHuHeoB nokazamea. Yampa3zBykoBuam
CKpUHUH2 3a Bb3AU Ha wumoBugHama Ae3a He ce
npenopbuBa npu xopa 8 HanpegHaaa Bb3pacm.

Xunepmupeougu3zbm 6 HanpegHaaa u
cmapuecka Bb3pacm

Xunepmupeougu3mbm ce onpegeAaa Kamo mupe-
0MoOKCUKO3a, gbAkawa ce Ha cBpbxnpouzBogcmBo
Ha mupeougHu xopmoHu npu cBpbxakmuBHa wumo-
BugHa >xaeza. CepymHuam TSH e HamareH uAu gopu
HeomkpuBaem (npu NbpBuyeH xunepmupeougu3bm),
gokamo HuBama Ha cBobogHua mpulogmupoHuH
(FT,) u/uau cBobogHua mupokcun (FT,) ca noBuweru
Hag HOpMaAHUMe 2paHuuU.

Had-uecmume npuduHU 3a eHgoz2eHeH Xxunepmu-
peougu3bm npu Bb3pacmHume xopa ca 6oaecmma Ha
bazegoB (bb), mokcuuHama mMyamuHogyAapHa 2ywa
(TMHTI) u mokcuuHume ageHomu (TA). Apyau pegku
npuduHu BrarouBam TSH-cekpemupawu mymopu Ha
xunogpuzama, mpogobracmHu mymopu. bb e ocHoB-
Hama npuyuHa 3a xunepmupeougu3ibm 6 cmapuecka
Bb3pacm B padoHu, 602amu Ha Gog. CeHuAHUAM Xu-
nepmupeougu3zbm 6 30HUMe c GogeH gecpuuum ce
npoaBabBa Hau-Beue ¢ TMHI (12). Xunepmupeougu-
3MbM, NPUYUHEH OM U3AUWDBK Ha U0g, e yecmo cpe-
waH npu no-Bb3pacmHama nonyaayus, KAMo puckbm
om Uog-uHgyuupaH xunepmupeougu3bm ce yBeauua-
Ba caeg npuaazaHe Ha KoHmMpacm Ha GogHa ocHoBa.
Yecmomama Ha uHgyuupaHama om amuogapoH mu-
peomokcuko3a e 6-10%, kamo e no-pa3znpocmpaHeHa
8 paloHu ¢ GogeH gedpuuum (13).

Xunepmupeougu3mbm 6 HanpegHaa Bb3pacm 6
Havaaomo e 3aBoaaupaH, nNopagu AuNca Ha CUMNMOMU
U Npu3Hayu om cmpaxa Ha cumnamukycoBama HepB-
Ha cucmema. MvpBoHauaaHume u Hal-yecmo cpewa-
HU cumnmomu ca cBbp3aHu cbe cbpgeuHo-cbgoBama
cucmema Kamo cbpuebueHe, NpegcbpgHO MbXKgeHe,
noBuweHO cUCMOAHO KPbBHO HaafzaHe, 20AAMO NYA-
coBo HaaazaHe, CbpgevHa HegoCcmambYyHOCM U UH-
gyuupaHa cmeHoKapgua Npu nayueHmu ¢ KopoHap-
Ha boaecm Ha cbpuemo (14, 15). INpegnoaaza ce, ye
npegcbpgHOMo MbykgeHe ce cpewa npu 30-60% om
xocnumaausupaHume nauueHmu 6 HanpegHasa 6b3-
pacm, cmpagawu om xunepmupeougu3zbm. Xunep-
mupeougu3imbm npu Bb3pacmuume xopa e cBbp3aH
owe CbC cuMnmMomu Kamo 3azyba Ha meaao, guapus,
aHopekcua, anamus, cbHAuBocm, HapyweHo BHuma-
HUE U KOHUeHmpauua, emMouuoHareH u KoeHumuBeH
cnag. lNMoBuwerume cepymuu HuBa Ha FT, 6uxa mozau
ga npegBugam HoBonoaBuAa ce gemeHuUA NpU MbXKe
Ha Bb3pacm Hag 70 2oguHu (16). B gonbAHeHue, u3a-
BeHuam xunepmupeougu3bm e gobpe nozHam pu-
ckoB hakmop 3a Hucka KOCMHa MUHEepaAHa NAbM-
HOCM U OCMEONOPOMUYHU (Ppakmypu Npu MHO20
Bv3pacmuume. V3aBeHuam xunepmupeougu3bm ce
cBbp3B6a c noBuweHa cbpgeuHo-cbgoBa cMbpmMHOCM
u Ko2HUMuBHU pazcmpolicmBa.

Egun om ocHoBHumMe nokazameau 3a gokazBaHe
Ha aBmoumyHHa emuoAozua Ha Xunepmupeougu3ma
e u3caegBavHemo Ha TRAb. Cpeg HoBoguazHocmu-
uupaHume nauueHmu ¢ bb 8 HanpegHaaa Bb3pacm
60-90% ca TRAb noaoxkumeaHu. YampazBykoBomo
uzcaegBare ce uznoazBa mHo20 no-yecmo om mu-
peocuuHmuzpacpuama B8v8 Bucokume Bb3pacmoBu
2pynu Kamo No-AecHO oCcbwecmBum U UKOHOMUYECKU
Nno-u32o0geH memog.

Kakmo npu ocmanaaume 6v3pacmoBu epynu ce
npuaazam u mpume 6b3M0OXKHOCMU 3a AeYeHue: Npu-
AazaHe Ha mupeocmamuuu, abaauua Ha wumoBugHa-
ma >kAe3a ¢ paguoakmuBeH G0g U mupeougekmomus.
[MocaegHama e C OMHOCUMEAHO NO-02paHUYeHo Npu-
AroxeHue B8 cbomBemcmBue ¢ obwua 3gpabocaoBer
cmamyc u noBuweHua onepamuBeH puck, nopagu
KOemo pagukaAHOMO paguolog AevyeHue € OMHO-
CUMeAHO no-3acmbneHo kamo aamepHamuBa. 3a
nauyueHmume 6 HanpegHara Bb3pacm ¢ xunepmu-
peougu3bm e mHoz2o BaxkHo 6bp3o ga ce oBaageam
agpeHepa2uYHUme CUMNMOMU U ga ce uzbeeHe mupeo-
MOKCUYHA KPU3a, KbM KOSMO ca npegpa3znoAoxeHu 6
NO-20AfMa CMENEH.

MopBoHauarAHOMO NpuAOXKeHUE Ha Mmupeocma-
muuu npu no-8b3pacmHu xopa u3zuckBa no-Hucka
go3a. [NpenopbvyumeaHama gHeBHa goza MMI e 5-20
mg uau PTU 50-300 mg. Tupeocmamuuume mpab6a
ga ce npegnucBam 3a 12-18 meceua uAu ga ce U3N0A3-
Bam kamo gbA2ocpouHa noggbpykawa mepanus 8 pe-
>KUMU C HUCKU go3u. Te ce npegnoyumam npu Aeku
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CAYYau Ha ceHuAeH xunepmupeougu3bm BcaegecmBue
bb 6e3 cvpgeuHu ycroxkHeHusa. Tupeocmamuuume
mo2am Cbwo ga ce uznoazBam kamo gbAa2OCpOUHa
noggbprkawa mepanua 3a no-8b3pacmHu nayueHmu
¢ TMHTI uau TA ¢ ozgpaHudeHa npexkuBaemocm uau
npomuBonoka3aHu 3a paguolog mepanua. Texxkume
HeXkeAaHu AekapcmBeHu peakuyuu Ha me3u npenapa-
mu BkatouBam azpaHyrouumosa u XxenamokCu4HOCm,
3a koumo xopama 6 HanpegHaaa Bb3pacm ca u3Aoxe-
HU Ha no-Bucok puck (17,18). INpegu u no Bpeme Ha
npuAazaHe Ha mupeocmamuuu e Heo6Xogumo U3KAIO-
yumeAHo BHumameAHo ga ce npocaegaBam kpbBHa
KapmuHa, guhepeHuuarHo BpoeHe u nokazameau Ha
yepHogpobHama dyHkuua (Que. 1). NayueHmume u
6Auzkume um mpa6bBa ga ce uHgopmupam 3a mesu
MeXKU HexxeAaHu AekapcmBeHu peakuyuu u ga ce B3e-
Mam npegnazHu Mepku OMHOCHO Max.

Xunomupeougu3sm 6 HanpegHara u cmap-
yecka Bb3pacm

Xunomupeougu3zmbm e memaboAumHo Cbcmos-
HUE, NPUYUHEHO om HegocmambyHo npou3zBogcmBo
Ha MUPEoUgHU XOPMOHU uAU HeagekBamHOmMoO um
geicmBue B npuueaHume mbkaHu. Paznpocmpa-
HeHUEMO U Yecmomama Ha Xunomupeougu3ma ca
cBbp3aHu ¢ npuemume pegepeHmHU 2paHuuu Ha
TSH, Bb3pacmma, noaa, pacama u gpyau hakmopu.

Had-uecmo xunomupeougu3mbm 6 HanpegHaaa
Bb3pacm (noBeue om 99%) e nvpBuueH, kKamo oc-
HoBHa npuuuHa e xpoHuuHuam aBmoumyHeH mupeo-
ugum Ha Xawumomo, nocaregBaH om caegnpouegyp-
Hua - BcaegecmBue Aeverue ¢ 1311 uau onepauua Ha
wumoBugHama »xae3a. AekapcmBeHo uHgyuupaHuam
XUNOMUPEOUgU3IbM € CbWO OMHOCUMEAHO Yecmo
cpewatr npu no-Bb3pacmHume xopa. Moxe ga 6bge
NPUYUHEH OM MUpPeocmMamuuu, amuogapoH, Aumud,
UUMOKUHU UAU aHMUMUMOpPHU MegukameHmu. Amu-
0gapoHbmM Kamo 602amo Ha (l0g aHMuapuMMU4HO
AekapcmBeHo cpegcmBo npudyuHaBa xunomupeougu-
3bm B8 go 20% om cayuyaume, m.e aBaBa ce Hal-yec-
mama npuyuHa 3a MegukameHmo3HO UHgyuupaH Xu-
nomupeougu3bm 6 HanpegHara Bb3pacm.

Xunomupeougu3zmbm npu xopama 8 HanpegHaaa
u cmapuecka Bv3pacm e koBapHo cbecmoarue ¢ 6ab-
Ha npozpecus. Cumnmomume U Npu3zHayume Yecmo
ca HecneuuduyHu, kamo BkaouBam HenoHocumocm
KbM CMyg, AeCHa ymopa, cyxa Ko>ka, NognyxHaaocm,
cbHAuBoCcm uau 6e3cbHUE, genpecus, HapyweHa na-
mem, HecmabuaHoCcm Ha noxogkama, HaggaBaHe Ha
meaAo, 3anek, 6oaku 8 cmaBume u myckyaume, kKamo
Bcuuko moBa npuauya Ha npusHayu Ha CuHgpoma
”cmapuecka Kpexkocm,,, KoaHuUmuBHU UAU NCUXOAO2U-
yecku pazcmpoucmBa, xapakmepHu 3a no-8v3pacm-
Hume. Xunomupeougu3zmbm moxe ga goBege go ne-
pukapgeH u3zaub u noBuwen puck om CC3 u cuaHO

Kopeaupa cbe 3aboreBaemocmma u npozpecusma Ha
cbpgeuHama HegocmambyHocm. B gonbAHeHue, xu-
nomupeouguimbm Bogu go o6cmpykmuBHa cbHHa
anHea - CUHgPOM Ha XunonHen, aHemua u O6bbOpeyHa
gUCYHKUUA, 3agyX U OMOK.

Mpu nauueHmu 6 HanpegHaaa Bb3pacm mukce-
gemHama koma kamo >xuBomo3zacmpawaBawo yc-
AOXKHEHUE Ha Xxunomupeougu3ma obukHoBeHo ce
npegu3zBukBa om cbnbemcmBawu 3aboraBaHun. Oc-
HoBHume npoaBu ca Aemapezus, ncuxo3a, cmynop,
Koma, baega Koxka, xunomepmus, bpagukapgus, guxa-
meAHa HegoCmMambyHOCM UAU CbpgeuHa Hegocma-
mbuHocm. Tpo2Ho3ama B ma3u Bb3pacm e Aowa ¢
Bucoka cmbpmHocm.

AuazHo3zama Ha xunomupeougu3zma ce ocHoBaBa
Ha AabopamopHo u3cregBaHe Ha cepymHume HuBa
Ha TSH u mupeougHume xopmoHu, kamo mpa6Ba ga
ce omyumam nocodyeHume no-2ope Bb3pacmoBo
obycroBeHu ocobeHocmu. V3aBeHuam nvwpBuueH xu-
nomupeougu3bm ce guazHocmuuupa 4pe3 noBuweH
TSH u mpadHo noHUXXeHU mupeougHU XOPMOHU. TpAab-
Ba ga ce BHumaBa ocobeHo 3a HaAuvue Ha ueHmpaeH
xunomupeougu3zbm B HanpegHara u cmapyecka Bb3-
pacm, Koeamo cepymHume HuBa Ha mupeougHume
XOPMOHU Ca NOg goAHama pepepeHmHa 2paHuua, a
HuBomo Ha TSH ocmaBa HecbomBemHo HUcCKo, gopu
u Bce owe B HopmaaHua o6xBam. 3a nauueHmu, npu
KOUMO Ce Nnogo3upa UeHmMpaAeH Xunomupeougu3bm,
ce Harazam obpa3Hu uzcaegBaHua Ha xunomaramyc/
Xunodu3a, Kakmo U Ha ocma Xunomaaamyc-xunogu-
3a-wumoBugHa >kae3a. LLlameaHa aHamHe3a 3a Aekap-
cmBeH npuem e BadkHa Kamo CKPUHUH2 3a NpegnoAaza-
em MegukameHmMO3HO-UHgYUUpPaH XUNomupeougu3bm,
mbl Kamo NnoAuNpazmasuama e 4ecmo cpeuwaHa npu
nayueHmu B HanpegHaaa Bb3pacm.

B HanpegHana u cmapuecka Bb3pacm ce npeno-
pbuBa uarocmHa 2epuampuyHa oueHKa npegu 3anou-
BaHe AeyeHuemo Ha Xxunomupeougu3ima. AKmyaaHa
oueHKa Ha cbpgeuHo-cbgoBua cmamyc u eBenmyan-
Ho u3BbpwBaHe Ha KopoHapHa pe-Backyaapuzauus ce
npenopbuBam npu nayueHMu ¢ ucxemuyHa Goaecm
Ha Cbpuemo npegu 3anoyBaHe Ha 3aMecmMuUMEAHO Ae-
yeHue C XOPMOHU Ha wumoBugHama xae3a.

TepaneBmuuHama ueA Ha 3amecmumMeAHOMo
AedeHue e ga ce obaekyam cumnmomume u ga ce
uzbeaHe npoepecupaHemo (o MUKCEgemMHa Koma.
LleaneBume HuBa Ha TSH mpa6Ba ga 6bgam uHguBu-
gyaauzuparu 6b3 ocHoBa Ha Bb3pacmma, pucka om
CC3, Haaubvuemo Ha ocmeonopo3a u gopakmypu. Npu
navueHmu Ha Bb3pacm mexgy 60 u 70 2oguHu, 6e3
gaHHU 3a cbpgeuHu 3aboanBaHua uau cBbp3aHu ¢ max
puckoBe, mpabBa ga ce noggbprkam HuBa Ha TSH Hag
50% om 2opHama 2paHuua Ha pedepeHmHua gua-
na3oH, koemo e 6 cbomBemcmBue ¢ no-maagume
Bb3pacmoBu 2pynu. PedpepeHmHuam guana3zoH Ha
TSH 3a nauueHmu Hag 70 2oguHu mpabBa ga 6vge
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CeHuAeH xunepmumeougu3sbm

v

EmuonozuyHa guazHo3a, aHamHesa u pusukaneH
npeaneg, exozpadug Ha LLDK, TRAb,cuunmuzpadug

Emuono2uyHa guazHo
npeaneg, exozpadug Ha LLDK, TRAb,cuuHnmuzpadusg

3a, aHamHesa u pusukaneH

!

MauueHmu ¢ Buguma 2ywa, bb TA/TMHT
npogBgBawiu cumnmomu Ha l
komnpecug,
XUnepnapamupeougu3bm UAU 1 1
BepogmeH mupeougeH Ca
ha KAuHu4eH CybkauHuyeH
Xunepmumeougu3bm Xunepmumeougu3sbm
KT, AMP) meXbk ) nek )
TexkkousgBeH, Nek. mexku v
kombuHupaH nauueHmu Ha *PAMog/
v CbC CbpgeyHu koumo He moxe ga onepauug 3a
Onepauum 3aboagBaHug Ce ocueypu paguadu. npegnoyumaxe
uAau guabem uau 3a0UUma uAu ¢ *Huckogo3oBu
mupeocmamu4Ha 02paHuyeHa mupeocmamuuu
HenoHocumocm npexuBaemocm
N\

4-6 mU/L uau 6-7 mU/L 3a nauueHmu ¢ Bucok puck
Om apummua UAU OCMeonopomuyHa gpakmypa.
AeBomupokcunbm (L-T,) e ocHoBeH megukameHm
3a XPOHUYHO AedeHue Ha xunomupeougu3ima. [MopBo-
HavaaHama go3a om 0,5-1,0 pg/kg/gHeBHo u noBu-
waBaHemo u ¢ no-6aBHu memnoBe ce npenopbuba 3a
nauuenmu B HanpegHara Bb3pacm, Kamo noggbpika-
wiama go3a CbWO MOXEe ga ce HaAoXKu ga Obge no-
Hucka. Mpu nauueHmMu ¢ ucxemudHa 6oaecm Ha Cbp-
uemo ce npenopbvuBa HavarHa go3za om 12,5-25 pg/
gHeBHo u no-6aBHo mumpupaHe, 3a ga ce npegomBpa-
mu uHgyuupaHemo Ha BaowaBaHe Ha muokapgHama
ucxemua U KopoHapeH uHuugeHm. [Moggbprkawama
go3a cbwo mpabBa ga 6bge no-Hucka om masu npu
no-maagume Bb3pacmoBu 2pynu (19). Heobxogum e
MOHUMOPUHZ Ha (hyHKuuama Ha wumoBugHama >ae-
3a Ha Bceku 4-6 cegmuuu u caeg moBa Ha unmepBaau
om 6-12 meceua go gocmuzaHe Ha eymupeougu3bm.
AuazHo3zama cybKAUHUYEH XUNOMUPEOUGU3bM

PaguoakmuBeH liog, mupeocmamuy4Ho
AeyeHue npegu u caneg PAWog -
3a koHmpoA Ha mupeougHama ¢yHkuus

Tupeocmamuy4Ho
megukaMeHmMo3HO
AeyeHue

mepanuq

(CkX) ce nocmaBa caeg mMHoz2okpamHo u3zmepBaHe
Ha noBuweHu HuBa Ha TSH npu HopmaaHu HuBa Ha
mupeougHume xopmoHu 8 pamkume Ha 2-3 meceua.
HuBo Ha TSH mexxgy 2opHama pedepeHmHa 2paHuya
u 10 mU/L e guazHocmuuHo Aeko uzaBen CkX, goka-
mo HuBa Hag 10 mU/L npegcmaBaaBam mesxxbk CkX.
Aekuam CkX e no-dyecmo cpewgaH npu no-8b3pacm-
Hume xopa. Mo nogobue Ha u3zaBeHua xunomupeo-
ugu3bm, XpoHU4YHUAM aBmoumyHeHm mupeougum e
ocHoBHama npuyuHa 3a CkX npu no-8b3pacmHume
xopa, nocregBaH om npegu3BukaHua caeg mepanus ¢
131 uau onepauua Ha wumoBugHama >kAe3a.
CowecmByBam npomuBopeuua OKOAO noA3zama
0Mm 3aMecmMumMEeAHOMO AeyeHUe C XOPMOHU Ha Wumo-
BugHama >kae3a npu nauyueHmume 8 cmapuecka 68b3-
pacm cbc CkX € o2Aeg Ha CbpgevHo-cbgoBume pucko-
Be. B paHgomuzupaHo koHmpoaupaHo gBolHo-cAANO
npoyuBane Bbpxy nayueHmu 6 HanpegHaaa Bb3pacm
cbe CkX caeg aeverue ¢ L-T, 8 npogbaxkeHue Ha cpeg-
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Ho 18,4 meceua He ce HabatogaBam pasauku 6 cpeg-
Hama U MuHUMaaHama gebeAuHa Ha KapomugHua
uHMuMa-megua cAol U MaKCUMaAHama KapomugHa
nAaka mexgy AekyBaHama 2pyna u naauebo-epyna-
ma (20). B gpyz2o paHgomu3upaHO KOHMPOAUPAHO
npoyuBane Bbpxy nauueHmu cbc CkX Hag 40 20guHU
CbC cpegHo npocaegaBaHe 7,6 20guHu, ce Cbobwa-
Ba, ue redeHuemo c L-T, kopeAupa € NO-HUCHK puck
om ucxemuuHa GoAecm Ha Cbpuemo, HO He ce Ha-
6at0gaBa cbwama kopeaauus Nnpu nayueHmume Hag
70 2oguHu (21). Cbwo maka ocmaBa cnopHo gaAu
KozHumMuBHama gyHkyua we ce noBAuse om 3amec-
MUMEAHOMO AeYeHue C XOPMOHU Ha wumoBugHama
Ae3a. PangomusupaHo koHmpoaupaHo npoyuyBane,
BratouBawo 94 nayueHma cbvc CkX Ha Bb3pacm Hag
65 20guHU, He cbobwaba 3a 3HavUUMeAHO nogobpe-
Hue Ha KoeHUMuBHUMEe yHKUUU NpU NauueHmu, no-
AyydaBawu L-T, 8 npogbaxeHue Ha 12 meceua (22). B
npoyuBanemo TRUST npu BkatoueHu 737 nauueHmu
cbe CkX (TSH: 6,40+2,0 mU/L) Ha Bb3pacm Hag 65
20gUHU He ca HabaogaBaHu Gaazonpuamuu ecpekmu
Bbpxy XxunomupeougHume CUMNMOMU U ymopama,
oueHeHu no cbomBemHume CKaAu, Npu CPegHoO NPo-
caregaBaHe om 1 2oguHa (23). NMoBeuemo npoyuBaHua
go ceea He npegnoaazam, ve L-T4 oka3Ba Bugumu noa-
3u Bbpxy KoeHUMuUBHama yHKUUA U cuMnmMomume
npu Bbv3pacmHume xopa cbc CkX. Grossman u cemp.
(24) ycmanoBaBam, ye aeveruemo c L-T, 3Hauumen-
Ho yBeauuaBa cmbpmHocmma Ha nauueHmu cbe CkX
Ha Bb3pacm Hag 65 20guHu. Jabbar u comp. (25) cb-
obwaBam, ue AeueHuemo c L-T, HAma 3HauumeAHo
6aazonpuamuo noBauaBave Ha ppakuuama Ha u3-
maackBate npu no-8b3pacmuu nauueHmu cbc CkX u
cbnbmcmBaw, ocmbp MuokapgeH uHgapkm.

MoAzume om 3amecmBanemo c L-T, ocmaBam
HeacHu, kamo ce omb6eaazBam HebrazonpuamHume
edpekmu om npekomepHomo AedeHue. CaegoBamen-
HO, mepaneBmuuyHume peweHua npu xopa cbc CkX 6
HanpegHara Bb3pacm mpa6Ba ga ce 63emam ¢ noBu-
weHo BHumaHue. LlanocmHama 2epuampuyHa ougeH-
Ka e ocobeHo Heobxoguma NO OMHOWeHUe Ha npo-
2pecua KbM NPegcbpgHo MbXKgeHe, 0Ccmeonoposa,
CapKoneHus, CUHgPOMa Ha ,Ccmapuecka Kpexkocm”
u HegoxpaHBaHe. NpuueaHama cmouHocm Ha TSH u
go3zama Ha L-T, mpa66a ga 6bgam KopuaupaHu uH-
guBugyaaHo, kamo ce B3emam npegBug Bb3zpacmma,
ouakBaHama npogbakumeaHocm Ha >kuBoma, no-
meHuuaArHUme puckoBu gpakmopu u cbnbmemBawu
3aboaaBaHus.

O606weHo, npu nayueHmu 6 cmapuecka 6b3-
pacm Hag 80 2oguHu cbc CkX He ca goka3zaHu noA3U
om AeyeHuemo c L-T,, a gopu noBuwernomo HuBo Ha
TSH e cBbp3BaHo ¢ no-Hucka cmbpmuocm B Hakou
npoyuBanua (26, 27). CaegoBameAHO pymuHHOMO
XOpMOHaAHO 3amecmBaHe He ce npenopbuBa.

Bmecmo moBa e npenopbuumeaHo ga ce caegu PYHK-
uuama Ha wumoBugHama xae3a Ha Bceku 6 meceua.

* [Mpu navueHmu cbc CkX Ha Bv3pacm 70-80
20gUHU ce npuema, Ye me3u ¢ noBuweHu HuBa Ha
TSH Hag 10 mU/L, Kakmo u C KAUHUYHU CUMNMOMU
u cbpgeuHo-cbgoBu puckoBu hakmopu, mpabBa ga
6bvgam AekyBarHu. ObpamHo, npu navueHmu, yulimo
TSH e nog 10 mU/L, ce npenopbuBa BHumameaHo
npocaegaBaHe u u3caegBaHe Ha pyHKUUAMA HA WU-
moBugHama xae3a.

* [lpu nauueHmu cbc CkX Ha Bb3pacm mexgy
60 u 70 2oguHu u HuBa Ha TSH nog 10 mU/L aAeve-
HUemo ce oOMUCAA CamO KO2amo umam KAUHUYHU
CUMNMOMU, CbpgeUHo-CbgoBu puckoBe uAau NOAOKU-
meaHu TPOAb. B npomuBeH cayual ce npenopbuBa
PYMUHEH MOHUMOPUH2 Ha (PUHKUUAMA Ha wWumo-
BugHama »ae3a Ha Bceku 6 meceua. AKO He ce Ha-
6Aat0gaBa KauHUUHO nogobpeHue uAau gopu ce pazBu-
am HebAazonpuamHu ecpekmu 3-4 meceua creg Kamo
Cce NoOCMu2He eymupeougHoO CbCMoAHUE, AeYeHUemo
mpabBa ga ce npekpamu nocmeneHHo. 3amecmBaHe
c L-T, ce npenopvyuBa npu nauueHmu c HuBa Ha TSH
Hag 10 mU/L, kakmo npu me3u ¢ uzaBeH xunomupeo-
uguzom (Que. 2).

Bv3au Ha wjumoBugnama Ae3a u gudpe-
peHyupaH mupeougeH kapyuHom 6 Hanpeg-
HaAa u cmapyecka 6v3zpacm

LLlumoBugHuam ageHom ce onpegeAa Kamo
aHOpMaAeH pacmexx Ha mupeouumume, npu KoUmo
ce obpaszyBa ,Bb3zer” B8 wumoBugHama xae3a. Yec-
momama Ha maauzHeHume Bb3Au Nnpu xopama 6 Ha-
npegHara Bv3pacm e okoro 10% - cxogHa UAU No-
HUCKa om ma3zu npu maagume. AobpokavecmBerume
npouecu BkaouBam HogyAaapHa 2ywa, KuCmu Ha
wumoBugHama >kAe3a, (POAUKYAApEH ageHOM U eo-
3UHOPUAEH ageHom. KapuuHombm Ha wumoBugHa-
ma >kAe3a obxBawa HAKOAKO NamoAO2UYHU Mmuna:
nanuAapeH kapuurom (IMTK), poaukyrapeH KapuuHom
(DTK), Hurthle cell kapuuHom (XKK) u HegugepeH-
uupaH/aHanAacmuyeH KapuuHom Ha wumoBugHama
»*ae3a (ATK), kamo nbpBume mpu ca uzBecmHu kamo
gugpepeHuupaH KapuuHom Ha wumoBugHama >kae3a
(ATK). Cpewam ce u megyAaapeH KapuuHOM Ha Wumo-
BugHama »ae3a, npou3xoykgaw, om napagpoAuKyAap-
HUME KAeMKU, AUMCPOM UAU gpyau memacmamuyHu
pakoBu 3aboaaBaHus.

Cnopeg enugemuoAro2udHo npoyyBaHe Ha 3a60-
AaBaHuama Ha wumoBugHama >kae3a 8 31 npoBuH-
uuu u 2pagoBe 6 Kumad, Hegocmuebm Ha (og e pu-
ckoB cpakmop 3a noaBa Ha Bb3au Ha wumoBugHama
XAe3a. Yecmomama Ha mupeougHume ageHomMu npu
»KEHUMe e 3HayumeAHo no -Bucoka om masu npu mb-
»keme. Bb3pacmma, HagHOPMEHOMO Me2A0 U hamuA-
Hama aHamHe3a cbwo ca puckoBu hakmopu 3a
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LlarnocmHa 2epuampuyHa ouerka

N39BeH

W

I L-T4 3aMecmumeAnHO AeYyeHue I

/
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CybkauHuyeH

v

1 >80 20guHu '

71-80 20guHu

y

60-70 20guHu

I MpuueaHo TCX I TCX HuBo
“ 1 '\ STomon
e—— 2>10mU/L° ">10mU/L 210mU/L ~>10mU/L
60-70 20guwiHU >70 Bucok puck
be3 cbpgeyHo- 20guHu  OM apummug/
cbgoBu 0CMeonopo-
3abongBaHug MUYHU KAUHUYHU KAUHUSHU
u cBbp3aHu dpakmypu (LAl R
¢ puckoBu CbpgeHo- copgetHo-
bakmopu cbgoBu cbgoBu
puckoBe puckoBe:
TPOAD (+)
>50%o0m 4-6 o M /\ /\
HopMaAHama mU/L mU/L MpocaeggBaHe
2paHuLa MOHUMOPUPAHE HO e HE) ga) «— ga He)
mupeougHama
dyHkuug Ha Beceku
6 meceua
N4 v
LT-4 3amecmBawo MpocaeggBane;
AeYeHue; MOHUMOPUPAHe Ha
TCK mapzem, nogobeH mupeougHama
HA MO3U Npu dyrkuus Ha Beeku
XUNOMUPpeougusbm 6 Meceua

Bb3HukBanemo um (28). CaegHume npu3Hauu npeg-
noAazam noBuweH puck om maAuzHu3auua: aHamHe-
3a 3a Abdemepanua 8 o6aacmma Ha eraBama u wus-
ma; (pamuAHa aHamHe3a 3a MegyAapeH KapuuHOM Ha
wumoBugHama »ae3a, mMHo>kecmBeHa eHgOKpUHHA
HeonAazua Mun 2 UAU NanuAapeH KapuuHOM Ha wu-
moBugHama »aie3a; Bv3pacm <14 2o0guHu uau >70
20QUHU; MBXKKU NOA; 6bp30 pacmaw, Bb3ea ¢ mBbpga
KoHcucmeHuus, nogyBaHe u pukcupaHu 2paHuuu; no-
cmoaHHa gpe3eaBocm, gucgazun uAau gucnHea.
XucmoaozuuHume nogmunoBe Ha KapuuHoma
Ha wumoBugHama >kAae3a ce npomeHam ¢ Bb3pacm-
ma. PempocnekmuBer aHaau3, npoBegeH om Lin u
cbmp. (29) npu xopa 8 HanpegHara Bb3pacm (n=204)
cvbobwaba 3a 68% ATK, 29% gpyau Bugobe (Bkatoyu-
meAHo ATK, Aumgom u memacmamuyeH pak om gpy-
2uuzmouHuuu). OcBen moBa cpeg ATK, MTK npeg-
cmabBanBa 68%, DTK 3aema 30%, a ocmaHaaume 2%
ca XKK. Girardi u comp. (30) aHaauzupam 596 cayqana Ha
KapuuHom Ha wumoBugHama >kae3a npu auua 68 Hanpeg-

Hara Bb3pacm. B cpaBherue ¢ gpyau Bv3pacmobBu
2pynu, geabm Ha [TK npu nayueHmume Hag 65 2o0-
guHu ¢ pak Ha wumoBugHama >kAe3a e Hal-HUCHK
(71,9%), a geabm Ha DTK, MTK u ATK e Had-Bucok
- 12,3%, 5,6% u 7,8%, cbomBemHo. B gonvAHeHue,
8 cpaBHeHue c no-maagume, nauueHmume Hag 65
20gUHU UMam no-20AaM MymopeH obem ¢ no-Bucok
gan Ha IV cmagul u no-Bucok gaa Ha uHBazua uzBbH
wumoBugHama »Ae3a u HenanuAapHU XUCMOAO2UYHU
munoBe (31). Mpe3 2018 2. 6azama gaHHu SEER (Ha-
UUOHaAHUA pakoB uHcmMumym no enugemuoaoz2us U
KpalHu pe3yamamu) npocaegaBa npoueHma Ha npe-
»kuBaemocm Ha 59 892 nauuenmu u omkpuBa caeg-
HUMe (hakmopu, gonpuHacawu 3a Aowa npozHo3a 6
2pynama Hag 65 20guHu: No-BucOK gar Ha MbXKKUA
NOA, HanpegHaA mymopeH pacmex, nogmunoBe (OTK
u HanpegHaA mymopeH cmagu (32).

[NoBeuemo nauueHmu ¢ Bb3Au Ha wumoBugHa-
ma >kAe3a Hamam cumnmomu. CumnmomamuyHume
nauueHmu obukHoBeHo ce npegcmaBam ¢ gpe3ead
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2Aac, nopagu ob6cmpykuuA.

V3caegBam ce caegHume aabopamopHu napame-
mpu:

® TSH: NpoyuBaHuama nomBbp>kgaBam, ye no-
BuweHume cepymHu HuBa Ha TSH ca cBbp3aHu cbe
3aokavecmBeru 3a6oaa8aHua Ha wumoBugHama »ae-
3a. HuBama Ha TSH mpa66a ga 6bgam u3caegBanu
npu Bcuyku nauueHmu B HanpegHara Bb3pacm c Bb3-
AU Ha wumoBugHama »xae3a. Koezamo TSH e nomuc-
Ham, mpa66a ga ce uma npegBug Bb3moxkHocmma 3a
HaAauyue Ha aBmoHomHO pyHKyuoHupawu Bb3Au Ha
wumoBugHama xae3a.

* TupeoarobyauH (Tg), TgAb, TPOAb: [loro-
>kumeaHume TPOAb yBeauuaBam pucka om 3a0Ka-
yecmBeHocm Ha mupeougHume B8b3Au (33). NoBuwe-
Hume HuBa Ha Tg He nNomaeam ga ce pazepaHuyam
gobpokavecmBerume om 3aokavecmBerume Bb3Au
Ha wumoBugHama »xae3a. Tg u TgAb mozam ga npeg-
ckaxkam peuuguB Ha ATK. TpabBa ga ce ombeaexxu,
ye HUBomo Ha Tg moxke ga 6bge noBAuaHO om NoAo-
>kumeaHu TgAb.

* KaayumoHuH: KaauumoHuHbm mpa66Ba ga ce
uzmepBa npu CbMHeHUE 3a MegyAapeH KapuuHOM Ha
wumoBugHama xaAe3a uau MHoxxecmBeHa eHgoKpUH-
Ha Heonaa3zua mun 2, UAU KO2amo uma cbomBemHa
pamuAHa aHamHe3a.

YampazBykoBo u3cregBare: Tpu oueHkama Ha
Bb3Aaume Ha wumoBugHama >Ae3a ce npegnovuma
yampazBykoBomo u3zcaegBaHe ¢ Bucoka pazgeau-
meaHa cnocobHocm. 3aokauecmBerume Bb3au ce
npegcmaBam ¢ xunoexozeHHoCcm, HepaBHomepHU
2paHuuU, Mukpokaayugukamu, no-Bucoka, omkoAko-
mo wupoka popma (CbomHoweHue Ha npegHo-3ag-
HUf/HanpeyHua guamemdbp >1) U Haaudue Ha aHop-
MaAHU WulHU AUMPHU Bb3AU.

CuyuHmuepacpuama Ha wumoBugHama aAe3a npe-
gocmaBa uHgopmauua 3a (PUHKUUOHAAHOMO CbCMOs-
Hue Ha Bb3AuU ¢ guamembp >1 cm npu Hucku HuBa Ha TSH.

KT u SAMP ne npeBwb3zxoxkgam yampaszBykoBo-
mo u3caegBare npu paszeparuuaBaHemo Ha gobpo-
kavyecmBeHu om 3aokavecmBeHu Bb3au. Porama Ha
npegonepamuBrama KT uau AMP ouenka e ga Bu3ya-
AU3Upa KoHMypa Ha wumoBugHama >ae3a cnpamo
OKOAHUME U MbKaHU, KaKmo U ga AoKaAu3upa cyc-
nekmHu Bb3Au. Ako e Heobxogumo, ce uznoa3Ba KT
c koHmpacm. 18FDG-PET He mo>Ke mOYHO ga pa3epa-
Hu4u gobpokavecmBeHu om 3r0kavecmBeHu Bb3Au.
CaegoBamenro, KT, AMP u PET He ce npenopbuBam
PYMUHHO 3a oueHKka Ha mupeougHume Bb3Au.

ToHKOu2AEHa acnupayuoHHa buoncua: TAB ce
npeBbpHa 6 pymuHeH memog 3a omkpuBaHe Ha 3A0-
kauecmBeHu 3aboaaBarua Ha wumoBugHama >kae3a.
Hacmoawume u3caegBanua nokazBam, ue acnupauu-
ama ¢ ouHa uzaa Ha Bb3au Ha wumoBugHama >kae3a
(=1 cm) npu Bb3pacmHu xopa Hag 70 20guHu e 6e30-
nacHa u noae3Ha 3a ugeHmuuUUpaHe Ha 3a0Kayecm-
BeHu Bv3Au. Camo 1,5% om peyamamume

nomBbp>kgaBam BucokopuckoB KapuuHOM Ha wumo-
BugHama »xae3a (34). CaegoBameaHo, uumoaoz2uama
e penmabuaHa u cnecmaBa HeHykHa onepauua Ha
wumoBugHama xae3a.

Tecm 3a moaekyrapHu mapkepu: 3a Bb3Au Ha wu-
moBugHama >Ae3a, Koumo He moe2am ga 6bgam on-
pegeaeHu upe3 TAB, moArekyrapHUMe mapkepu 3a Kap-
uuHom Ha wumoBugHama >Ae3a moeam ga Gbgam
omKpumu upe3 NnyHKuuoHHama npoba. Tekywume
npoyuBaHua nokazBam Bucoka cneuuduyHOCM Ha
mymauuama BRAFV60OE npu guazHocmuuupaHemo
Ha Auua B HanpegHaaa Bb3pacm c MNTK. Mymauuama
BRAFV600E ce cpewa u npu maabk 6pol hauueHmu ¢
ATK, no-uecmo npu no-8b3pacmHume, omkoakomo 8
obwama nonyaauus.

MauueHmume B cmapuecka Bb3pacm ¢ gobpoka-
yecmBeHu Bb3AU Ha wWumoBugHama >kAe3a moz2am ga
6bgam npocaegabBaru gbaeo Bpeme. O6wuam nepu-
og Ha npocaegaBane e 12 2oguHu (35, 36). o Bpeme
Ha npocaegaBaremo mpabBa ga ce npegnpueme TAB,
ako Bb3eabm 6bp30 HapacmBa 3HaUUMEAHO UAU ce
npegcmaBa ¢ HoBu yampazBykoBu xapakmepucmu-
KU, XapakmepHu 3a maauzHuzauua (Que. 3).

AedeHue Ha gughepeHyUPaH KapPYUHOM Ha
wumoBugHama xare3a 6 HanpegHara 6v3-
pacm

AkmuBHomo HabalogeHue moxe ga Obge an-
mepHamuBa Ha He3zabaBHama onepauua Npu HAKoOU
no-8b3pacmHu nauueHmu ¢ HuckopuckoB ATK, ocobe-
HO Me3u C HUCKOPUCKOB nanuAapeH MUKpOKapuuHom
(MMK). Mpe3 2014 2. Ito u comp. (37) npoBexxgam
aHaAu3 Ha 1235 gywu c guazHo3a NMK ¢ HUCBHK puck,
npu Koumo ce npegnpuema akmuBHo HabalogeHue
3a 18-227 meceua (cpegHo 75 meceua). CvobwabBa
ce, ue MaAbK NpoueHm om no-8b3pacmHume navuen-
mu umam npoepecua. CmeneHma Ha HapacmBaHe Ha
mymopa, HoBonoaBuau ce memacmaszu 8 AumcHume
Bb3AU U Npoz2pecus Ha KAUHUYHOMO 3aboanBaHe ca
cbomBemHo 2,2%; 0,4% u 1,6% npu nayueHmume Ha
Bb3pacm Hag 60 20guHu, koumo ce aBaBam 3Hauu-
meAHO no-Hucku om me3u 6 gpyaume Bv3zpacmoBu
epynu. Tuttle u comp. (38) ycmanoBaBam, ye guae-
HocmuuupaHemo Ha NMMK 6 no-maaga Bvb3pacm (<40
2oguHu) ce cBbp3Ba c no-6bpP3u memnoBe Ha pacmex
Ha mymopa. CkopoweH mema-aHaau3, BkaouBaw,
nem npoyuBaHua om Snoxus, tOxHa Kopea u CALLI,
nokazBa, ye puckbm om yzoremaBaHe Ha mymopa
u memacmasu 6 aumgpHume Bb3Au Npu nauueHmMu ¢
INMK, guazHocmuuuparu Hag 40 2oguwHa Bb3pacm
npu npegnpuemo akmuBHo HabAlogeHue, e No-HUCHK
oM mMOo3U npu no-mAagu nauueHmu (39). Kamo uaao
NpoueHMbM Ha Npozpecua Ha HuckopuckoBua MMK
npu no-Bb3pacmHume xopa e No-HUCBbK 0M MOo3u npu
xopama Ha cpegHa Bb3pacm. CaegoBameaHo, nauu-
eHmu c NMMK 8 HanpegHara Bb3pacm ca nogxogawu
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Aua2HocmuuHo-AedebeH nogxog npu Bb3au B wumoBugHama xae3a.

TupeougHu Bb3Au ¢ kAuHUYHU /peHm2eHo2p. Npu3HAYU

~

~

Y3 oueHka u peiimuH2 TCX - HuBo
——————
v 1!
((Hucvk puck ) CpegeH puck Bucok puck Hopmanto/ —
BeauyeHo
I MpocaegaBate I TAB cnopeg
pasmepaHa |
Bvsena u N
kauHuueH puck o
Bux 2atignatiHume
y 3a u3gBeH/
Cucmemama cybkauHuye
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Ha LK
: !
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Ae3Ug C CbMHUMeAeH
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3HAYUMOCM
v v
noBmopu Mpocae- l
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P npenopbkume

Heobxogu-
mocm

Ha Bethesda

3a npoBexkgaHe Ha akmuBHo HabAlogeHue. [NbpBo-
HayaAHUAM nepuog Ha HabAlogeHue e 3-6 meceua, a
caeg moBa nepuogbm Ha npocaegaBaHe ce onpege-
A8 cnopeg cbcmoaHuemo. NMauueHmume, Koumo ca
ocmaBeHu Ha akmuBHO HabAlogeHue, npu npozpe-
cua Ha 3aboaaBaHemo ce nogaaeam Ha onepauus.
Cowo maka e Heobxoguma uHguBugyaaHa oueHka Ha
KO-MopbugHOCmMumMe u npegnoAazaemama NPOgbA-
»kKumeAaHocm Ha >kuBoma npu nayuermu 6 HanpegHa-
Aa Bb3pacm ¢ ATK npu 83emanemo Ha peweHue 3a
onepamuBHa uHmepBeHuua u 3a onpegeAaaHe Ha 06-
xBama 4. Mema-aHaau3 noka3Ba 3HavumeAHo no-Bu-
CcoK puck om nocmonepamuBeH peuuguB, gareuHu
memacmasu u caegonepamuBHU YCAOXKHEHUS npu
nauueHmu B cmapuecka Bb3pacm c ATK (40). Caego-
BameAHO MomaaHama mupeougekmomus e Nnogxo-
gaw, Bapuasm 3a noBeuemo navueHmu B HanpegHaaa
Bb3pacm. AHaauzbm Ha gaHHume om SEER noka3Ba,
ye 5 u 10-2oguwHama cneyuguyHa 3a 3aboraBatemo
npexxuBaemocm (DSS) Ha nauueHmume Ha Bvb3pacm

66 20guHu uau noBeue cbc cmagul TTNOMO, Ha Kou-
mo e HanpaBeHa momaAHa mupeougekmomua UAU
Aobekmomua, ca coomBemno 98,9% u 98,3% u HUMo
momaaHama mupeougekmomus, HUMO AedyeHuemo
c 'l moxxe ga nogobpu DSS (41). CaegoBameaHo,
Aobekmomuama e npegnodumana npu no-8v3pacm-
Hume nauyueHmMu ¢ HuckopuckoB ATK, ocobeHo npu
me3u B mexxko obwo cbCcmoaHue u pazmep Ha my-
mopa <2 cm.

IMpu nayuenmu ¢ ATK cbe cpegeH u Bucok puck
om peuuguB creg onepauua mpabBa ga ce obmucau
mepanus ¢ "*'l. Noka3zaHuama 3a nayueHmu 8 Hanpeg-
Haaa Bb3pacm ca nogobHU Ha me3u 3a no-mAagu 6b3-
pacmoBu 2pynu. TpabBa ga ce ombeaexxu, ye puzuo-
AO2UYHUAM cnag Ha 6bbpeyvHama yHKUUA MOXKe ga
noBaune kaupbHca Ha *'l. Aogama paguoiog o6uKkHo-
BeHo ce 3agbprka no Bpeme Ha agioBaHmHama mepa-
nua. 3amoBa mpabBa ga ce obmucAu no-Hucka go3a
Npu AedeHUEMO Ha memacmamuyHo 3aboanBane,
Koemo obukHoBeHo uzuckBa Bucoka goza 'l
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KucoBa, CmegpaHka 3. n cbTpyaHuLN

MauueHmume 6 cmapuecka Bb3zpacm ¢ ATK 06ukHO-
BeHo umam gobGpa NOHOCUMOCM KbM mepanuama
311, Ho cbwecmByBa puck om 2ageHe, guchyHKuUA
Ha CAOHUEHUmMe xAe3u u BmopudeH mymop.

Tepanua 3a nomuckaxe Ha TSH

Lleau Ha TSH: TupeougHama XOopMOHaAHa 3amec-
mumeAHa mepanua 0bukHOBeHO e HaAoXKumeAHa
CcAeg onepauun, 3a ga ce u3zbezHe xXunomupeougu3bm
u upe3 nomuckaHe Ha TSH ga ce npegomBpamu no6B-
mopHama noaBa Ha ATK. Kypcbm Ha 3amecmumen-
HOMO AeveHUe e pa3geAeH Ha HavareH u nocaegBauy,
eman 6b3 ocHoBa Ha ueaume 3a TSH. Mpe3 2015 2.
AmepukaHckama mupeougHa acouuauua (ATA) on-
pegeAu ueaume 3a KOHMPoOA Ha TSH cbomBemHo Ha
0,5-2,0 mU/L; 0,1-0,5 mU/L u <0,1T mU/L, cbomBem-
HO 3a HUCBK, cpegeH u Bucok puck om peuuguB caeg
onepauua Ha ATK (36). INpegu ga 6bge 3anouHama
mepanua ¢ L-T,, mpa66a ga ce oueHu cbpgeunama
(PYHKUUA U CbCMOAHUEMO Ha KOCMHama MUHepaAHa
NAbMHOCM npu navueHmu B8 cmapuecka Bb3pacm ¢
ATK, kakmo u ga ce u3Bbpwu usrocmua 2epuampud-
Ha ougeHka. CaegonepamuBHuam TSH <0,35 mU/L e
cBbp3aH cbe 3HavumMeAHo no-Bucok puck om apum-
muu npu no-Bv3pacmuume navueHmu c ATK. Mazziott
u comp. (42) ycmarnoBaBam, ye no Bpeme Ha Aeue-
Huemo ¢ L-T, puckbm 3a ¢ppakmypa Ha 2pbOHayHuA
cmbAb e 3HauumeAHo no-Bucok npu navuueHmu ¢ TSH
<0,5 mU/L, omkoakomo npu nauueHmu ¢ TSH 0,5-1
mU/L uau >1 mU/L. MoaBama Ha cmpaHu4HU echekmu
e owe no-Yecma Npu nayueHmMu cbc cbnbmemBawa
apummusna uau ocmeonopo3a. Chopeg cucmemama 3a
oueHka Ha gBolHua puck, TSH 8 HauaaHua eman Ha
AeUeHue MOXKe ga ce noggbpyka 6 uau maako nog go-
AHama 2paHuua Ha pedepeHmHua guana3oH. B goa-
20CpoUeH NAaH puckbm om peuuguB mpabBa ga ce
oueHaBa guHamuuHo 663 ocHoBa Ha omzoBopa Kbm
mepanuama u egHoBpemeHHo ¢ moBa mpa6Ba ga
ce B3emam npegBug u puckoBeme om cmpaHu4HU
epekmu, cBbp3aHu ¢ nomuckaHemo Ha TSH.

CaegonepamuBHa oyenka

CaegonepamuBrama cmpamudpukauua Ha
pucka 3a ATK BkalouBa guHamuuHa ougHKa Ha pucka
om cmbpm om pak Ha wumoBugHama xae3a, puck
om nepcucmupaHe/peuuguB u omzoBop Ha mepa-
nuama. Caeg gokazBaxe, ue Bb3zpacmma npu guae-
HocmuuupaHe Ha ATK e HezaBucum npegukmop Ha
DSS, koimo noBauaBa pucka om caegonepamuBHa
CMbpMHOCcM, npu cmagupaHe no TNM AmepukaHcku-
am cbBmecmen komumem no paka (AJCC) noBuwaBa
2paHuyHama Bb3pacm om 45 2oguHu Ha 55 20QuHU
(43). Tam u comp. (44) nokazBam, ye 10-2oguwHama
npexxuBaemocm Ha nayueHmu Ha > 55 2oguHu cATK
e 93%, a puckbm om cmbpm, cBbp3aHa ¢ pak, e

Yemupu NbMU NO-20AAM OM MO3U NPU hauueHmu ¢
ATK nog 55 2oguHu. PempocnekmuBHo npoyuBaHe
Bopxy 1235 nayuermu c NMMK, npoBegeHo om Wang
u cbmp. noka3zBa, ye nayueHmume Hag 65 20guHu
umam no-kpamka npexxuBaemocm 6e3 peuuguB. Bb3-
pacmma, memacmazume 6 ueHmMpaAHume wudHu
AUMPHU Bb3AU U mMymopbM € guamemdsbp > 5 ¢cm ca
He3aBucumu puckoBu gpakmopu 3a peuuguB Ha [TMK
8 no-kbcHa Bb3pacm (45). Caeg kamo no-Bb3pacm-
Hume nauyueHmu c ATK 6bgam ugeHmuduuupaHu c
AOKaAeH peuuguB u/uau omgaseueHu memacmasu,
pUCK®M OoM Mymop-cheuuuyHa CMbPMHOCM MOXe
ga gocmuzHe 20%. CaegoBameaHo, puckbm om nep-
cucmupaHe/peuuguB Ha 3a6oaaBaHemo caeg nbvpBo-
HauaAHOMO AeveHue mpabBa ga 6bge oueHeH cnopeg
cmeneHmMa Ha AOKaAHa uHBa3us, Xucmoaoauama, Ha-
AUYUEMO Ha AOKAaAHU UAU OmgaAeyeHuU memacmasu,
XupypauuHume memogu, caegonepamuBHomo HuBo
Ha cepymHua Tg. PymuHHuam moHumopuHz Ha Tg u/
uau TgAb ce npenopbuBa 3-4 cegmuuu caeg onepa-
uusama uAu AedeHuemo ¢ *'l, 3a ga ce oueHuU puckbm
om peuuguB Ha mymopa. NauueHmume ¢ Hecmumy-
Aaupat Tg Hag 0,2 ng/mL, cmumyaupar Tg Hag 2-5 ng/
mL, npogbaxkumeaHo noBuwenu Tg uau TgAb npu
npoBexxgaHe Ha cynpecupawa mepanus, ca nokazaHu
3a no-HamamwbWHa oueHka. B mo3u cayyal e Heobxo-
gumo guazHocmuyHo ymouHaBaHe ¢ yampazByk Ha
wuama, cuuHmuzpadpua uau PET-CT 3a omkpuBaHe Ha
ocmambyHa MupeougHa MbKaH UAU HENbAHA XUpyp-
2U4Ha pe3ekuusn.

3akaloyeHue

3aboanBaHuama Ha wumoBugHama >Ae3a ca
Hal-macoBume eHgOKpUuHHU HapyweHua 6 obuwomo
HaceaeHue. B noBeuemo cayyau me ca gobpokavecm-
BeHu cbcmoaHus, Koumo moz2am ga 6bgam oAu20- go
acumnmomamuyHu. Tol Kamo me 4ecmo npegcma-
BaaBam xpoHuuHu 3ab6oAaBaHua, MaxXHOMO pa3znpoc-
mpaHeHue ce yBeauuaBa ¢ Bvb3pacmma u gocmuza
HaU-Bucokume HuBa npu xopama 8 HanpegHara u
cmapuecka Bv3pacm.

Bb3aume Ha wumoBugHama >Ae3a ca yecmo
cpewaHa KAuHuYHa Haxogka. [MoBeuemo nayuenmu c
Bb3Au Ha wumoBugHama >kKAe3a umam MAAKO UAU HA-
mam cumnmomu. Bv3zaume Ha wumoBugHama >kae3a
no-yecmo ca HedpyHKUUOHUpawu. Bonpeku moBa, npu
no-Bb3pacmHume xopa Mokcu4Hama MyAmuHogyAap-
Ha 2ywa e Hal-yecmama Npu4vuHa 3a CNOHMaHeH Xu-
nepmupeougu3zbm U vecmo ma ce pa3zBuBa koBapHo
Ha (poHa Ha HEMOKCUYHA MUAMUHOgYAapHa 2ywa.

Bonpeku 4e aBmoumyHHuam mupeougum e
Hal-yecmama npuyuHa 3a Xunomupeougu3bm, Npu
nayueHmu B HanpegHaaa Bb3pacm yecmo ce HabAlo-
gaBam u gpyeu npuuuHu Kkamo AekapcmBa, Abueme-
panus 8 wudHama obAracm, mupeougekmomua UAU pa-
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guouog mepanua. Maaka nogzpyna aekapcmBa, Bkato-
yumeAHO gonamuHoBu a2oHUCMU, 2AIOKOKOPMUKOU-
gu u comamocmamuroBu aHaro3u, noBauaBam cyHk-
yuama Ha wumoBugHama >Ae3a Ype3 nomuckaHe Ha
TSH. Apyeu AekapcmBa, koumo mo2am ga noBauaam
HuBama Ha TSH, ca memdopmuH, aHmuenuAenMuYHU
AekapcmBa, aumueB kapboHam u Glogcbgbprkawu Ae-
kapcmBa. Hakou megukameHmu mo2am ga npomeHam
abcopbuyuama na T, mpancnopmana T, u T, 6 cepyma
u memaboauzma Ha T, u T,, Kamo Hanp.uHxubumopu
Ha NPOMOHHamMa NOMNA U aHMuauugu, ecmpo2eHU,
MumomaH u Aayopoypauus, deHobapbuman u pu-
pamnuyuH. MNpunro>keHuemo Ha amuogapoH e cBbp3a-
HO C MUPEOMOKCUKO3a UAU XUNOMUPEOUJUIbM.
Pakbm Ha wumoBugHama >kAe3a uma CXOgHU Xa-
pakmepucmuKu Npu cmapume xopa Kakmo npu obuwia-
ma nonyaAauus, Ho Yecmomama Ha azpecuBHume cpop-
MU Kamo aHanAacmuyHuam xucmomun e no-8ucoka npu
no-8b3pacmHume, 0MKOAKOMO NpU NO-MAaguUMe.
AuazHocmukama Ha 3aboaaBaHuama Ha wumo-
BugHama >xkae3a BkatouBa uzuepnameAHa aHamHes3a
U (pu3zuKareH npeaaeg U nogxogauwu AabopamopHu
uzcaegBanua. NpaBuaHomo guazHOCMuUUUpaHe Ha
3aboanaBanuama Ha wumoBugHama >ae3a npu 68b3-

pacmHu xopa e om pewaBawo 3HaveHue 3a npabua-
HOMO AedyeHue, koemo ce cbecmou B npemaxBaHe Ha
AekapcmBama, KOUmMo moz2am ga NPOMeHAM (PYHK-
uuama Ha wumoBugHama >ae3a, 8 uznoazBaHemo
Ha AeBomupokcuH B cayyal Ha Xunomupeougu3bm,
mupeocmamuuu 6 cayual Ha xunepmupeougu3bm u/
UAU onepamuBHO AeueHue, paguollog mepanua u nep-
KymaHHu abramuBHu npouegypu 6 uzbpaHu cayyau.

O606weHo, 3a6o0rn8aHuama Ha wumoBugHama
>KA€3a npu navueHmu Hag 60 2oguHu 3acAaykaBam
BHUMaHUEe oM pa3AUYHU 2A€gHU MOYKU: pa3npocmpa-
HeHuemo e pa3audHo B cpaBHeHue ¢ no-maagume;
cumnmomume ca no-3aBoaaupaHu u 3ampygHaBam
guazHozama; Bb3pacmma u komopbugHocmmume
yecmo Haaazam onpegeaeH mepaneBmuuer u3z6op
U Mo2am ga ozpaHudam 6e3zonacHocmma u edukac-
Hocmma Ha mepanuama. M Hakpas, npu nauueHmu-
me B8 HanpegHaAa u cmapuecka Bb3pacm, 3a koumo e
Heobxoguma cneuucpudHa mepanus, ce npenopbuBa
no-nocmeneHeH u BHumameaeH mepaneBmuveH nog-
X0g U cmpukmHo npocaegaBaHe, 3a ga ce cBegam go
MUHUMYM npomeHume 666 pyHkuuama Ha wumo-
BugHama >kAe3a, npegu3zBukaHu om noAunpazmaszus-
ma, Yecmo cpewara 6 KAUHUYHamMa npakmuka.
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Opu2uHanHa cmamus

Cpa6HumereH anaAu3 Ha capkoneHua u HellHume
KOMNOHeHMU (MYCKYAHA CUAA, MYCKYAHA maca u
t¢huzuuecko npegcmabane) cpeg wenu ¢ HoBoguaz-
HOCMuUYupaH xunepmupeougu3iom u maku6a, npo-
6exgawu mupeocmamuyHa mepanua

Towe®Ba, lepzana M.', CugepoBa, Mupa B."?

Bmopa kamegpa no BbmpewHu 6oaecmu, YHC no EHgokpuHoao2ua u 6oaecmu Ha obmaHama,
MeguuuHcku yHuBepcumem, BapHa

2KAuHuka no EHgokpuHoAoz2ua u 6orecmu Ha obmaHama, YHuBepcumemcka 6oaHuua ,CB. Mapuna”, BapHa

Agpec 3a KkopecnoHgeHyuA: INocmwnBane: 04. 10. 2021

A—p repeaHa ToweBa MaDUHO6a, PeBusupane: 10. 11. 2021/ 16. 11. 2021
Bmopa kamegpa no BbmpewHu 6orecmu Mpuemare: 24. 11. 2021

MeguuuHcku yHuBepcumem ,Ipod. g-p . CmoanoB”

VA. ,MapuH ApuHoB8“55

9002 BapHa, bbacapua Tea. 0035952/978361

e-mail: gergana_tosheva@abv.bg

Pe3siome

CapkoneHuama e ocHoBeH npegukmop 3a noBuweHa 3a6oreBaemocm u cmbpmHocm cpeg Bb3pacmHume
xopa. Tupeomokcuko3ama moxe ga 6bge gonpuHacaw, 3a HeHomo pazBumue gakmop.

Lleama Ha mo3u cpaBHumeneH aHaAau3 e ga oueHu u cpaBHu huzuueckomo 6Aa20CbCMOAHUE MEXKJY XKEHU
¢ HoBoguaeHocmuuupaH xunepmupeougu3bm u makuBa, npoBe>kgawu mupeocmamuyHa mepanus, gocmuzaHa-
AU eymupeougu3bm, KaKmo U ga onpegeau pucka 3a pazBumue Ha capkoneHua cpeg msx.

Mamepuaau u memogu: 13caegBanu ca 60 >keHu ¢ gokazaHa mupeomokcuko3a Ha Bb3pacm Hag 40 2ogu-
Hu. MayueHmKume ca pazgeaeHu Ha 2 2pynu: Ipyna A (n=30) >xeHu ¢ HoBoguazHOCMUUUpaAHa MUPEOMOKCUKO3a
u pyna b (n=30) nauueHmMKu, Npu KOUMO € 3anoYHaMO MegukameHmMOo3HO AeveHue. 3a oueHKa Ha MycKyaHama
cuna ce uznoa3Ba usmepBaHemo Ha cuaama Ha 3axB8am; MyckyaHama maca e u3ducaeHa Ha 6azama Ha ckeaem-
HO-MUCKYAHama maca Ha KpalHuuyume Kbm pbcma Ha kBagpam (CMMK/pbcm?), a puzuyeckomo npegcmabaHe
- Upe3 ckopocmma Ha XogeHe.

Pezyamamu: He ce ycmanoBaBa acouuauus mexxgy HuBama Ha mupeougHume XopmoHU u moBa Ha cu-
Aama Ha 3axBam, ckopocmma Ha BbpBeHe uau CMMK/pbcm? Bbnpeku ye myckyaHama cuaa He gocmuea
npazoBume HuBa 3a capkoneHus, nokazameAume ca NO-HUCKU Cpeg havueHmkume om 2pyna A, gokamo cpeg
2pyna b ce omuuma HopmaauzupaHe Ha cmotHocmume. Cbwama meHgeHuua ce HabalogaBa npu myckyaHama
maca u ckopocmma Ha xogeHe. Cpeg ocem om >keHume ¢ HoBoomKpuma mupeomMoKCcuKo3a ce guazHocmuyupa
capkoneHus, gokamo moBa ce HabaogaBa npu camo egHa nhauueHmka om 2pyna b.

3akaroverHue: HenaekyBanama mupeomokcuko3a moxe ga 6bge puckoB hakmop 3a HamareHU MycKyAHa
CuAa, MYyCKyAHO KoaudecmBo u cpuzudecko npegcmabaHe, kakmo u ga 6bge npudyuHa 3a pazBumuemo Ha Bmo-
pu4Ha capkoneHus.

KaroyoBu gymu: xunepmupeougusbm, capkoneHus, MyCKyaHa Cuaa, MyCKyAHa maca, ou3udecko npegcmabarie
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ToweBa, lepzaHa M. u compygHuyu

BbBegeHue

Yecmomama Ha aBHua xunepmupeougu3bm
cpeg >xeHume B EBpona e 0,75% (1). MI3auwbkbm Ha
wumoBugHu xopmoHu Bogu go yckopeH kamaboau-
3bM, pegykuua Ha meaao, HepBHocm, mpeBoxxHocm,
mpemop, CbpuebueHe, ymopa U MYCKyaHa caabocm.
Egun om ocHoBHume mapeemHu opzaHu Ha mes3u
XOPMOHU € ckeAemHama myckyaamypa. M3Becmuo
€, Ye nauueHmume, cmpagawu om MUupPeomMOKCUKO-
3a, ce onaakBam 2aaBHO om mMuonamHu cumnmomu
U acmeHo-aguHamusa, koemo moxke ga 6bge obacHe-
HO C HamaAeHama MyckyaHa maca u cuaa (2). Olson
u cbabm. cbobwaBam 3a omcaabBaHe Ha cunama Ha
3axBam cpeg 3acezHamume auua (3). Kamo ce uma
npegBug akmbm, ye Huckama cuaa Ha 3axBam u
HamareHama MYCKyAHa maca ca Cbwo Mmaka KOMNo-
HEeHMU u Ha capkoneHuama, e BaxkHo ga ce uzcaegBa
Bpb3kama mexkgy mupoemokcuko3ama u MyckyaHo-
mo kavyecmBo u koauuecmBo.

CapkoneHuama e 2epuampuyeH CUHgPOM, OnucaH
nbpBoHauarHo om Po3eHbepa npe3 1989 2. (4). MNocaeg-
Hama gedpuHuuua e om 2018 2oguHa, cbcmaBeHa om
EBponelickama Pabomua lpyna 3a CapkoneHusa npu
Bb3zpacmHume Xopa (EWGSOP2). ba3gupa ce Ha mpu
ocHOBHU Kpumepua: HamareHa MUCKUYAHA CUAQ, HUCKO
MYCKYAHO KauecmBo u koauuecmBo, crabo chuzuyecko
npegcmabaHe. Ako e HaauuHa eguHCcmBeHO HamaneHa
MUCKYAHA CUAQ, CapKoneHuama ce cquma 3a BeposmHa.
AuazHo3ama ce nomBbprkgaBa npu Haauuue u Ha Bmo-
pua Kpumepuul, a npu egHoBpemeHHomo omkpuBaHe u
Ha mpume - ma ce cmeneHyBa kamo mexka (5).

CapkoneHuama, kakmo u Bceku om Kpumepu-
ume U 3a guazHoCmuKa, ce acouuupam c noBuwen
puck om nagaHus, unBasugu3zauus, 3a2yba Ha He3a-
Bucumocm, umobuauzauus, 3aboaeBaemocm, Kakmo
u noBuweH puck 3a cmbpmHocm nopagu BcakakBu
npuuuHu (6, 7). Bonpeku, ye ce cyuma 3a CUHgPOM,
cBvp3aH cbe 3acmapabaHemo, MHO20 goNbAHUMEA-
HU pakmopu, BKAIOYUUMEAHO EHgOKPUHHU HapywieHus
Kamo mupeomoKCcuko3ama, mo2am ga gonpuHecam
3a no-paHHomo U pa3zBumue (8, 9). LLlumoBugHume
XOPMOHU cmumyAaupam npeBpbwaHemo Ha MyCKya-
Hume BaakHama om 6aBeH mun kbm makuBa om
6bpP3 U NO MO3U HayuH Mo2am ga Gbgam acouuupaHu
¢ ydacmue 6 capkoneHuuHua npougec (10). 3a cbxka-
AeHue, uma bpoeHu npoyuBanua, uzcaegBawu npo-
meHume 6 MyckyaHama maca, cuaa u puzudeckume
nokazameAu Npu NauUeHMU C MUPeoMOKCUKO3a.

Lleama Ha moBa u3caegBare e ga oueHu chuzuve-
CKOMO CbCMOAHUE Ha >KEHU C MUPEOMOKCUKO3a (npegu
u caeg 3anouBaxe Ha mepanus), usmepBaliku cuaama Ha
3axBam Ha pbkama, ckopocmma Ha BbpBeHe u ckerem-
HO-MYCKYAHA Maca Ha KpalHuuume, Ko-puaupaHa Cnpsamo
BucouuHama Ha kBagpam (CMMK/pbcm?) u no mo3u Ha-
YUH ga onpegeAu pucka 3a capkoneHua cpeg msx.

Mamepuaau u memogu

B npoyuBaremo ca Bkatoueru 60 >keHu Hag 40-20-
guwHa Bvb3pacm, cmpagawu om MUPeomMoKCcUKo3a ¢
pa3audHa 2eHe3a. Ha nauueHmume e npegocmaBeHa
uHopmayuoHHa bpowypa U € NOAYYEHO NUCMEHO
Cba2Aacue 3a yyacmue um.

AHmponomempuvHUMe napamempu kamo pbcm,
MeAeCHO Me2A0, UHgeKC Ha meaecHa maca (MTM),
0bUKOAKA Ha MaAuAmMa U XxaHwa ca U3mMepeHu, U3NOA3-
Badku cmaHgapmHu memogu. Cnopeg kpumepuume
Ha EWGSOP2 myckyaHama cuaa ce oueHu upe3 cuaa-
ma Ha 3axB8am. V3noa36a ce kaaubpupaH pbUeH guHa-
MOMEMBP, KAMO hayueHmume ca no3uuuoHupaHu 6
CegHaAO NOAOXKEHUE C (pAEKCUpaHa AakemHama cma-
Ba Ha 90 epagyca - no 3 onuma 3a Bcaka pbka ¢ no-
yuBka om 30 cekyHgu mexkgy max. Kamo pe3zyamam
ce uzhoa3Ba Had-Bucokama uzmepeHa cmolHocm. 3a
oueHka Ha ¢puzuveckomo npegcmabaHe e npoBegeH
mecmbm 3a u3muHaBaHe Ha 4 mempa C HOpMaAEH X0g.
AHaauzume Ha meaecHua cbcmaB u koauuecmBomo
Ha MYCKyAaume ca u3mepeHu upe3 buoearekmpuyecku
umnegaHc aHaauzamop (bUA).

3a oueHka Ha MYckyaHomo koaudecmBo u maca
ce u3znoa3zBa uzmepBaHemo Ha CKeAEMHO-MUCKYAHA
maca Ha kpadHuuume Bbpxy BucoyuHama Ha kBag-
pam (CMMK/pbcm?) (5). CapkoneHuama ce guazHo-
cmuuupa npu Haauduemo egHoBpemerHo u Ha gBama
Kpumepusa: cuaa Ha 3axBam <16 k2 u CMMK/pbcm?
<6 K2/M?, a ce cmeneHyBa kKamo mexkka npu ckopocm
Ha xogeHe no-maako om 0,8 m/cek (5).

V3caegBaHu ca caegHume AabopamopHU napa-
Mempu 3a mupeougHa YHKUUA: MUPEO-CMUMYAU-
pawua xopmoH (TCX), c6obogen T, (CT3), cBobogeH
T, (CT4), mupeonepokcugasHu aHmumeaa (TI1O Am)
u TCX-peuenmopHu aHmumeaa (TRAb), kakmo u Kau-
HUYHUME Xapakmepucmuku Ha nauueHmume. W3-
noa3zBaHume peepeHmHu cmolHocmu ca: TCX 0,4-
4,0 mU/l; CT4 10,3-24,0 pmol/l; CT3 2,8-6,5 pmol/l;
TMNO-Am (go 34,0 IU/ml) u TRAb (go 1,58 IU/L).

Caeg kamo cpaBHuxme XOpmMOHaAHUME noka-
3ameAu CbC cuaama Ha 3axBam, ckopocmma Ha Xo-
geHe u CMMK/pbcm?, pazgeauxme >xeHume 6 gBe
epynu: pyna A: xeHu c HoBo-guazHocmuuyupaHa
MupeomMoKcuKo3a npegu HazHavaBaHe Ha mepanua
u pyna b: »eHu, 3anoyHaAu megukameHmMOo3HO Ae-
yeHue, npegu He noBeye om 6 meceua, gocmuzHaAu
eymupeougHO CbCMoAHUE.

Cmamucmuyeckuam aHaau3 e u3BoupuweH ¢ no-
mouwma Ha SPSS Bepcua 19.0 3a Windows. INocm-xok
mecm no memoga ANOVA e u3znoazBaH 3a omkpu-
Ba-He Ha pa3zAuku Mexxgy 2pynume, a cmamucmu-
yecka 3Hayumocm e npuema npu p<0,05. M3noa368a
ce koedpuueHmMbmM Ha Pearson 3a oueHka Ha Kopena-
UuoHHUMe 3aBucumocmu.
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Pesyamamu

Bcuuku uzcaegBanu napamempu Ha ydacmBauwu-
me Auua ca npegcmaBenu 8 Tabauya 1.

1 B8 gBeme 2pynu paznpegereHuemo Ha nayueH-
mume e ekBuBarenmHo: 20 om Bcaka 2pyna ca guae-
HocmuuupaHu ¢ bazegoBa 6oaecm u no 10 ¢ mokcuy-
Ha Hogo3Ha eywa. CpegHama cuaa Ha 3axBam Ha
Bcuuku yuacmuuuyu 8 npoyuBanemo e 25,75£10,677
ke, CMMK/pbcm? e 6,46%1,28 k2/m2, a ckopocmma Ha
BvpBere 0,8410,14 m/cek. C HamaraBaHe cmoUHocm-
ma Ha TCX omcaab6Bam cuaama Ha 3axB8am, CMMK/
pbcm? u ckopocmma Ha BbpBere, kamo ma3zu Bpb3ka
e craba u He gocmuza cmamucmuyecka 3Hadumocm.
HabatogaBa ce eguHcmBeHo cmamucmuyecku 3Havu-
ma nozumuBHa kopeaauua mexkgy TIO Am u CMMK/
pbvcm? (r=0,697; p=0,008).

Cnopeg kpumepuume Ha EWGSOP2, BepoamHa-
ma capkoneHua ce ugeHmuuuupa, bAazogapeHue Ha
HamaAreHama MyckyaHa cuaa. M Bonpeku, ye He goc-
muea cueHupukaHmHocm, 8 Hawemo u3caegBaHe ce
ycmanoBaBa, ye nayueHmkume om Ipyna A umam
NO-HUCKU cmoUHOCMU om HopmaAHume no Bb3pacmu
NoA Ha cuaama Ha 3axBam (19,29 ke), Koumo goc-
mu-2am HopmaaHu HuBa cpeg »keHume om [pyna b
(31,86 k) (11). Ha Queypa 1 e oHazaegeHa cuaama Ha
3axBam cpeg gBeme uzcaegBaHu epynu.

Cvwama meHgeHuua ce HabalogaBa 3a Myckya-
Hama maca u ckopocmma Ha BbpBere - no-HUCKu

cmoluHocmu 3a pyna A, yBeauuaBawu ce 6 Tpyna b.
M3mepBanuama Ha CMMK/pbcm? ca npegcmaBeHu
Ha Queypa 2, a me3u Ha ckopocmma Ha BvbpBeHe -
Ha Queypa 3.

Cpeg »eHume ¢ HoBoguazHocmuuupaHa mupeo-
mokcuko3a 8 omeoBapam Ha Kpumepuume 3a nocma-
BaHemo Ha guazHo3a capkoneHus (26,6% om Auuama
6 Mpyna A). Mpu 2 om max (6,6%) ma 6uBa cmeneHy-
BaHa Kamo me>KKa ype3 HaAu4Yuemo gonbAHUMEAHO
Ha HUCKO MYCKYAHO KadecmBo u Aowo u3zuyecko
npegcmabBane. Camo egHa nauueHmka, npoBexxgawa
AeYEHUE UMa gaHHU, HacouBawu Kbm capkoneHus.

Auckycusa

C Bb3cmaHoBaBaHe Ha eymupeougHOMO CbC-
moaxue ce yBeauyaBam obukoakama Ha maauama u
XxaHwa, meaaomo, kakmo u VMITM. CxogHu pe3yamamu
ce HabaogaBam cpeg npoyuBaHuama u Ha gpyau ab-
mopu (12, 13).

Cpeg u3caegBaHume om Hac AuUQ, >KEHUME C HO-
BoguaeHoCMuUUUpaHa MuPeomoKcuKko3a ca C No-Hu-
cku cmouHocmu Ha Bceku eguH om KOMNoOHeHMuUMe
Ha capkoneHus, 8 cpaBHeHue ¢ me3u, Bb3cmaHoBu-
AU eymupeougHomo cbcmosaHue. V1 Bbnpeku ye He
Bcuuku om max gocmuzam npaz2oBu cmoUHoCcmu Ha
nokazameaume 3a nocmaBaHe Ha guazHo3ama, 21 ca
CbC cuAa Ha 3axBam no-Hucka om ma3u, omzoBapawa
Ha Bb3pacmoBume Hopmu (8, om koumo 6uBam guae-
HOCMUUUpaHU CbC capkoneHus). Mo-caaba cuaa

Tabauya 1. [Mapamempu pyna A pyna b p

AHMPONOMEMPUYHU, XOPMO- (n=30) (n=30)

Eif:ﬁf M‘;;Zﬁ’\i“(’)‘igpéqu“rg%% Bb3pacm 64,00 (£9,38) 65,5 (£12,34) 0,83

u koaudecmBo cpeg u3caeg- Teano (k2) 65,33 (£14,05) 84,71 (£24,19) 0,11

Barume Auua. UTM (k2/m?) 26,16 (£6,58) 30,84 (£8,38) 0,29
TaAusa (cm) 89,33 (+11,44) 92,71 (£9,48) 0,57
XaHw (cm) 108,33 (£15,06) | 111,71 (£10,3) 0,64
TCX (mU/I) 0,09 (£0,08) 1,79 (£1,97) 0,06
CT3 (pmol/l) 8,56 (£7,42) 6,01 (£0,89) 0,5
CT4 (pmol/l) 24,30 (J_r 3,67) | 23,69 (+8,33) 0,95
TrO Am (IU/ml) 229,30 (£395,24) | 164,64 (+316,82) | 0,74
TRAb (1U/L) 6,44 (£8,27) 3,17 (£4,31) 0,41
Cuaa Ha 3axBam (k2) 19,29( i10,291) 31,86 (£10,10) 0,09
CMMK/pbcm?(ke/m?) 5,97 (£1,08) 6,87 (£1,38) 0,22
Ckopocm Ha BbpBene 0,79 (£0,12) 0,88 (£0,14) 0,31
(m/cex)
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M3mepBare Ha curama 35 31.86
Ha 3axBam cpeg gBeme :
2pynu Auua 30 pyna A
. n
20 19.29 lpyna b
15
10~
5-
0
Cuaa Ha 3axBam (k2)
7
6.87 M3mepBaHe Ha
6.8 CMMK/pbecm?2
' lpyna A
6.6
6.4 lpyna b
6.2
6 5.97
5.8
5.6 -
5.4
CMMK/pbecm? (ka/m?)

Ha 3axBam om HopmaaHama 3a Bb3pacmma ce cpewa
cpeg camo 6 (19,8 %) om >xeHume B Tpyna b, kamo
camo T om max omeoBapa Ha Kpumepuume 3a guae-
HOCMuKa Ha capkoneHua. Bb3pacmma Ha keHama om
[pyna b e 71 20guHu, nopagu KOemo He MO>XKe ga ce
U3KAIOUU Haauduemo Ha nvpBuuHa capkonexus. Cko-
pocmma Ha xogeHe He e nog npazoBama Hopma 3a
cmeneHyBaHe Ha npoueca kKamo mexbk. [opagu

¢pakma, yue moBa npoyuBaHe e nuAomHo 3a bbazapua
¢ Maabk 6pol BrkatoveHu Auua, uzcaegBaHume napa-
Mempu He gocmuzam cmamucmuyecka 3Ha4uMocm.
lopecnomeHamume nokazameau HU gaBam ocHo-
BaHue ga npegnoAoxum, ve HeaekyBaHama mupeo-
MoKCuKo3a moxe ga 6bge puckoB hakmop 3a pas-
Bumumemo Ha BmopuuHa capkoneHua. Wu u cbabm.
obobwaBam uHgopmauuama om 12 cmygus, Kamo
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0.9

0.88

0.88

0.86

0.84

0.82

0.8 0.79
0.78 -

0.76 -

0.74

Ckopocm Ha BbpBeHe (m/cek)

V3mepBate Ha
cKkopocmma Ha

fpyna A BopBeHe
lpyna b

npaBam 3akaoueHuemo, e omcaabBaHemo Ha cuaa-
ma Ha 3axBam gopu camo c 5 k2, yBeauuaBa covpgeu-
Ho-cbgoBua puck (7). em om guazHocmuuyupaHume
8 nauueHma cbC capkoneHus, ca Ha Bb3pacm nog 65
20QUHU, Kamo Hal-mAagama >keHa e Ha 42 20QguHu,
Koemo npegnoaaza pazBumuemo Ha BmopuuHa cap-
koneHua 8 MHO20 no-paHHa Bb3pacm. Te3u gaHHu ca B
CUHXPOH C onucaHama om gou, boxeBa u cbaBm. npo-
maHa 6 omHoweHuemMo macmHa Kbm craba meaecHa
maca, 3anouBawo caeq 40-45 2oguwHa Bv3pacm (14).
CkopowHu gaHHu nomBbpykgaBam, ye AeueHuemo
Ha bazegoBa 6orecm Bogu go yBeauueHue, kKakmo Ha
caabama meaAecHa maca, maka u Ha macmHama mbkaH
(12). B gonbaHeHUe kbm moBa ca peyamamume om
npoyuBaHe Ha epyna gamcku u3caegoBameau, Koumo
ycmaroBaBam, ue ca Heobxogumu cpegHO mexkgy 5 u
9 meceua om Ha4yaAOMoO Ha MegukameHmo3Hama me-
panua no noBog mupeomokcuko3a 3a ga 3anouHe 6v3-
cmaroBaBaHe Ha MyckyaHama maca u dpyHkuua (15).
Kbm momeHma ca nybaukyBaHu camo HAKOAKO
mpyga, uzyuabawu Bpb3kama mexkgy mupeomokcu-
KO3ama u capkoneHuama ¢ pa3HonoCoYHU pe3yamamu.
Egun om max, nogkpena gaHHUME om Hawemo u3cAeg-
BaHe, noguepmabaiiku, e gopu maagume nayueHmu ¢
xunepmupeougu3bm ca ¢ noBuweH puck 3a pazBumue
Ha BmopuuHa capkoneHus (16). M38ecmeH e hakmbm,
Yye MUPEeoMOKCUKO3ama 3acaza CKeAEMHO-MYCKyAHama
cucmema - onaakBaHua Kamo MyckyaHa caabocm, mpe-
MOPp U 3a2yba Ha Me2A0 ca Yecmo CpewaHu cpeg mesu
nauueHmu (2, 17). Ruurd Duyff u comp. 0606waBam, ue
67% om nauueHmume ¢ noBuweHo HUBo Ha mupeoug-
HU XOpMOHU Cbobw@aBam 3a myckyaHu cumnmomu (18).

Xunepmupeouguzmbm yckopaBa kamaboaum-
Hume npouecu, npegu3zBukBalku pegykuua He camo
Ha MacmHama mbKaH, HO U Ha MyckyaHama (12). B
npoyuBare Ha Flavia F. Bloise u cbaBm. ce gokaagBa,
ye MupeougHUME XOPMOHU MoXKe ga ydacmBam 6
pazBumumemo Ha capkoneHusn, o6cbXKgalku Bpb3-
Kama Me>gy mupeougHuUme HapyweHUA U HAKOU MU-
onamuu (19).

Bcuuku nocoueHu gaHHu okypaxaBam Habupa-
Hemo Ha noBeue uHpopmauua 3a yecmomama Ha
capkoneHuUama u Ha HelHUMe KOMNOHeHMU cpeg na-
yueHmume ¢ MUPEoMOKCUKO3a.

3akAloyeHue

ToBa e eguHcmBeHomo npoyuBaHe B8 bbazapus,
gemoHCMpupawoe Yecmomama Ha capkoneHuama u
Bceku om HelHUME KOMNOHEHMU Cpeg >KeHU C Mu-
peomokcuko3za. OcHoBHume My Hegocmambuu ca
markuam 6pol uzcaegBaHu Auua, KAKMO U MAXHOMO
HEXOMO2€eHHO pa3npegeAreHue. Bbnpeku moBa, moxe
ga HanpaBum u3Boga, ye HearekyBaHama mupeomok-
cuko3a e puckoB akmop 3a HamareHa MYCKYAHa
CUAQ, MUCKYAHO KoaudecmBo u Aowo pu3uyecko
npegcmabaHe u no Mo3u HauuH moxke ga npegu3Buka
BmopuyHa capkoneHua. 3a guazHOCmMuKama Ha no-
caegHama AuncBam Bb3npuemu Kpumepuu. AONbA-
Balku, ue moBa HoBo 3aboaaBaHe e puckoB dakmop
3a peguua HebaazonpuamHu 3gpabHu nocaeguuu
cpeg 3acezHamume AUUQ, € Heobxogumo HabupaHe-
mo Ha noBeue uHgpopmauug, cBbp3aHa ¢ npobaema.
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Sarcopenia is one of the risk factors for morbidity and mortality among adults. Thyrotoxicosis may contribute to

its development.

The aim of this study was to assess the physical well-being among women with thyrotoxicosis- prior to and during
drug therapy, and to determine the risk of sarcopenia among them.
Materials and methods: 60 women over 40 years of age with thyrotoxicosis took part in this study. They were

divided in groups: Group A (n=30) - patients with newly diagnosed thyrotoxicosis and Group B (n=30) - patients who
had started treatment. Grip strength was used to assess muscle strength. Appendicular skeletal muscle mass, adjusted
for body size was used to asses muscle quantity. Physical performance was measured by the gait speed test.
Results: We found no association between thyroid hormone levels and grip strength, gait speed or ASM/height?.
While the muscle strength didn‘t reach the cut-off point for sarcopenia, it was lower in group A (19,29 + 10,291 kg). It
tended to increase and reached normal levels in group B (31,86 £10,107 kg). The same tendency was observed for
muscle mass and gait speed- they were lower in Group A and increased in Group B. Eight of the patients in Group A

were diagnosed with sarcopenia. Only one of the women in Group B met the criteria for sarcopenia.
Conclusions: Untreated thyrotoxicosis is a risk factor for decreased muscle strength, quantity and physical per-

formance and could cause secondary sarcopenia.

Key words: hyperthyroidism, sarcopenia, muscle strength, muscle mass, physical performance

Introduction

The prevalence of overt hyperthyroidism among
women in Europe is reported to be 0,75% (1). An excess
of thyroid hormones leads to accelerated whole body
catabolism, loss of weight, nervousness, anxiety, tremor,
palpitations, fatigue and muscle weakness. One of the
major targets for thyroid hormones is skeletal muscles. It

is well known that patients, suffering from thyrotoxicosis,
complain about myopathic symptoms and fatigue which
could be explained by decreased muscle mass and
strength (2). Olson et al. also report a decreased grip
strength among affected individuals (3). Considering the
fact that low grip strength and decreased muscle mass
are also components of sarcopenia it is important to in-
vestigate the relationship between thyrotoxicosis and
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muscle quantity and quality.

Sarcopenia is a geriatric syndrome, which was first
described by Rosenberg in 1989 (4). The latest defini-
tion dates from 2018, created by the European Working
Group on Sarcopenia in Older People (EWGSOP2). Itis
based on three criteria: low muscle strength, low mus-
cle quantity or quality and low physical performance.
If only the first one is met, the syndrome is probable,
if there is an additional documentation of low muscle
quantity or quality- the diagnosis is confirmed and if all
the criteria are met- sarcopenia is severe (5).

Sarcopenia and each one of its diagnostic compo-
nents are associated with an increasing risk of falls, dis-
ability, loss of independence, immobilization, morbidity
and higher all-cause mortality rates (6, 7). Although sar-
copenia is considered to be an age-related syndrome,
many additional factors, including endocrine disorders
like thyrotoxicosis, may contribute to its earlier devel-
opment (8, 9). Thyroid hormones induce the transition
from a slower fiber type into a faster one and could be
involved in the sarcopenic process (10). Unfortunately
there are only a few studies investigating the changes
in muscle mass, strength and physical performance in
patients with thyrotoxicosis.

The aim of this cross-sectional study was to assess
the physical well-being by measuring hand grip strength,
gait speed and appendicular skeletal muscle mass ad-
justed for body size (ASM/height?) among women with
thyrotoxicosis (before and after an initiation of drug
therapy) and thus to determine the risk of sarcopenia
among these individuals.

Materials and Methods

Sixty women over 40 years of age with thyrotoxi-
cosis took part in this study. A patient information leaf-
let was provided and written informed consent was ob-
tained from all the patients.

Anthropometric parameters such as height, body
weight, body mass index (BMI), waist and hip circum-
ferences were measured using standard methods. Ac-
cording to EWGSOP2 criteria muscle strength was
assessed by grip strength measurement. A properly
calibrated handheld dynamometer was used, with the
participant in a sitting position with the elbow flexed at
90 degrees- 3 times for each hand with 30 seconds rest
between each attempt. The highest measurement was
used in the survey. Physical performance was assessed
by testing 4-meters walking speed.

Body composition and muscle quantity analyzes
were performed using bioelectrical impedance analy-
sis (BIA). As recommended by EWGSOP2, appendicu-
lar skeletal muscle mass adjusted for body size (ASM/
height?) was used to assess muscle quantity and mass
(5). Sarcopenia is identified and confirmed by both of
the criteria: grip strength <16 kg and ASM/height? <6

kg/m? and is considered to be severe having gait speed
<0,8 m/s (5).

We evaluated the results of the following labora-
tory tests for thyroid function: thyroid-stimulating hor-
mone (TSH), free T, (FT,) and free T, (FT,), thyroper-
oxidase antibodies (TPO-Ab) and thyrotropin receptor
antibodies (TRAb) as well as the clinical characteristics
of the patients. The following reference values were
used: TSH 0,4-4,0 mU/I; FT, 10,3-24,0 pmol/l; FT, 2,8-
6,5 pmol/l; TPO-Ab (up to 34,0 IU/ml) and TSHR-Ab
(up to 1,58 1U/L).

After comparing thyroid tests for grip strength, gait
speed and ASM/height? we divided the women in two
groups: group A- patients with newly diagnosed thyro-
toxicosis prior to treatment and group B- patients who
had already started treatment.

Statistical analysis was performed by using SPSS
version 19,0 for Windows. A Post Hoc Test of the
ANOVA method was used to detect differences be-
tween groups and a statistically significant difference
was accepted at p <0,05. A Pearson correlation coeffi-
cient test was performed to evaluate the correlation of
assessed parameters.

Results

Demographic and all the other evaluated parame-
ters of the participants are presented in Table 1.

Twenty of the women in Group A were diagnosed
with Graves’ disease and 10- with toxic goiter, the same
tendency was observed among the women in Group
B - 10 with toxic goiter and 20 with Graves’ disease.
The mean grip strength was 25,75 + 10,677 kg, ASM/
height? 6,46 + 1,28 kg/m? and gait speed 0,84 + 0,14
m/s. As the TSH value decreased, so did the levels
of grip strength, gait speed and ASM/height?. This is
a weak correlation with no significance. A statistically
significant positive correlation was only established be-
tween TPO-Ab and ASM/height? (r 0,697; p 0,008).

Although insignificant, a tendency for decreas-
ing values of muscle strength in Group A compared
to Group B was observed. Probable sarcopenia is
identified by low muscle strength and while it didn‘t
reach the cut-off point for sarcopenia, it was lower
in the women in Group A (19,29 kg). It tended to in-
crease and reached normal levels in Group B (31,86
kg) (11) (Figurel).

The same tendency was observed for muscle mass
and gait speed - they were lower in Group A and in-
creased in Group B (Fig. 2, Fig. 3).

Eight of the patients in Group A had a grip strength
of less than 16 kg (26, 6 %). Two of them (6, 6%) were
diagnosed with severe sarcopenia by additional doc-
umentation of low muscle quantity and low physical
performance. Only one of the women in group B met
the criteria for sarcopenia (Fig. 2).
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i Parameters Group A Group B p
Anthropometric, hormonal (n=30) (n=30)
and muscular quantity and Age 64,00 (£9,38) 65,5 (£12,34) | 0,83
quality parameters of the
hyperthyroid patients. Weight (kg) 65,33 (£14,05) 84,71 (£24,19) 0,11
BMI (kg/m?) 26,16 (£6,58) 30,84 (+8,38) 0,29
Waist (cm) 89,33 (+11 44) 92,71 (£9,48) 0,57
Hip (cm) 108,33 (£15,06) | 111,71 (£10,3) 0,64
TSH (mU/I) 0,09 (+0,08) 1,79 (£1,97) 0,06
FT3 (pmol/l) 8,56 (£7,42) 6,01 (£0,89) 0,5
FT4 (pmol/l) 24,30 (i 3,67) | 23,69 (£8,33) 0,95
TPO-Ab(IU/ml) 229,30 (£395,24) | 164,64 (+316,82) | 0,74
TRAD (1U/L) 6,44 (£8,27) 3,17 (£4,31) 0,41
Grip strength (kg) 19,29( i10,291) 31,86 (+£10,10) 0,09
ASM/height? (kg/m?) 5,97 (£1,08) 6,87 (£1,38) 0,22
Gait speed (m/s) 0,79 (£0,12) 0,88 (£0,14) 0,31
Measurment of grip 35 31.86
strength in the different .
groups of patients 30 Grup A
. -
19.29 r
0 Grup B
15
10-
5-
0
Grip strength (kg)

Discussion

After restoring the euthyroid state, the levels of
waist circumference, hip circumference, weight and
BMI increase. Similar results have been reported by
other researchers (12, 13).

The results in our study showed low values of all

the components of sarcopenia among women with
a newly diagnosed thyrotoxicosis compared to those
with a restored euthyroid state during treatment. Twen-
ty one of the women in Group A had a grip strength
below the age-related levels (8 of them were diagnosed
with sarcopenia). Only six (19, 8 %) of the women in
Group B had the same results with just one patient not
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6.87

6.6

6.4

6.2

5.97

5.8 -

5.6 -

5.4

ASM/heigt? (kg/m?)

Measurment of
ASM/height? in the
different groups of
patients

Group A

Group B

0.9

0.88 0.88

0.86

0.84

0.82

0.8 0.79

0.78 -

0.76 -
0.74

Gait speed (m/s)

Measurment of

gait speed in the
different groups
of patients

Group A

Group B

meeting the criteria for sarcopenia. She was 71 years of
age and her age could not exclude primary sarcopenia.
The syndrome is not severe because of the normal gait
speed. The youngest sarcopenic patient in Group A was
42 years old which may be a sign for earlier development
of secondary sarcopenia. Because this was a pilot study
for Bulgaria with a small number of involved patients, the

parameters did not reach statistical significance.

These results could lead us to the conclusion that
untreated thyrotoxicosis may be a risk factor for the de-
velopment of secondary sarcopenia. Wu et al., process-
ing the information from 12 studies, report that even a
5 kg decrease in grip strength leads to an increased risk
of cardiovascular disease (7). Five of the eight women,
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diagnosed with sarcopenia in group A were younger
than 65 years of age. These data correspond to that de-
scribed by Boneva et al. transition in the proportion of
fat to lean body mass, starting at 40-45 years of age (14).

Recent data confirm that treatment of Graves’
disease leads to an increase in both lean and fat mass
(12). Additionally, a group of researchers from Denmark
suggest that between 5 and 9 months are needed after
treatment for recovery of muscle mass and function (15).

There are only few studies exploring the relation-
ship between thyrotoxicosis and sarcopenia all with
conflicting data. One of them pays attention to the
fact that even young patients with hyperthyroidism are
with increased risk of secondary sarcopenia (16). It is
well known that hyperthyroidism affects the musculo-
skeletal system- muscle weakness, tremor and weight
lossare common among patients with overt hyperthy-
roidism (2, 17). Ruurd F Duyff et al. in a prospective
cohort study demonstrate that 67% of the hyperthyroid
patients have muscle symptoms (18).

Hyperthyroidism leads to accelerated body catab-
olism, resulting in weight loss and reduction not only in

References

body fat mass, but also in muscle mass (12). Flavia F.
Bloise et al. report that thyroid hormones may play a role
in the development of sarcopenia, discussing the relation
between thyroid disorders and some myopathies (19).

All of these data encourage investigation into the
frequency of sarcopenia and its components among
patients with thyrotoxicosis.

Conclusion

This study is the only one in Bulgaria which
demonstrates the frequency of sarcopenia and its com-
ponents among women suffering from thyrotoxico-
sis. Its major limitations are the small sample size and
their inhomogeneous distribution. Despite this, we can
conclude that untreated thyrotoxicosis is a risk factor
for decreased muscle strength, muscle quantity and
physical performance and thus could cause a second-
ary sarcopenia. Considering the fact that there are no
well-defined criteria for secondary sarcopenia and the
risk for adverse outcomes among these patients, further
studies are needed.

KHu2onuc

1. Taylor PN, Albrecht D, Scholz A, Gutierrez-Buey G, Lazarus
JH, Dayan CM, et al. Global epidemiology of hyperthyroidism and
hypothyroidism. Nat Rev Endocrinol 2018,14(5):301-316.

2. Ginsberg J. Diagnosis and management of Graves' disease.
CMAJ 2003; 168(5): 575-585.

3. Olson BR, Klein I, Benner R, Burdett R, Trzepacz P, Levey
GS. Hyperthyroid myopathy and the response to treatment. Thyroid
1991; 1(2):137-141.

4. Rosenberg IH. Summary comments: epidemiologic and
methodologic problems in determining nutritional status of older per-
sons. Am J Clin Nutr 1989; 50: 1231-1233.

5. Cruz-Jentoft AJ, Bahat G, Bauer J, Boirie Y, Bruyére O, Cederholm
T, et al. Writing Group for the European Working Group on Sarcopenia
in Older People 2 (EWGSOP2), and the Extended Group for ENGSOP2.
Sarcopenia: revised European consensus on definition and diagnosis. Age
Ageing 2019; 48(1): 16-31. Erratum in: Age Ageing 2019; 48(4): 601.

6. Landi F, Calvani R, Cesari M, Tosato M, Martone AM, Or-
tolani E, et al. Sarcopenia: An Overview on Current Definitions, Di-
agnosis and Treatment. Curr Protein Pept Sci 2018; 19(7): 633-638.

7.WuY, Wang W, Liu T, Zhang D. Association of Grip Strength
With Risk of All-Cause Mortality, Cardiovascular Diseases, and Can-
cer in Community-Dwelling Populations: A Meta-analysis of Prospec-
tive Cohort Studies. | Am Med Dir Assoc 2017; 18(6): 551.

8. Borba VZC, Costa TL, Moreira CA, Boguszewski CL. MECH-
ANISMS OF ENDOCRINE DISEASE: Sarcopenia in endocrine and
non-endocrine disorders. Eur | Endocrinol 2019; 180(5): R185-R199.

9. Ovcharoff V. Agingrelated changes in the skeletal mus-
cles. Social Medicine 2018; 3(4): 21-23. (In Bulgarian) [O8uapo8
BA. Bv3pacmoBu npomeru 8 ckeremHume myckyau. CoyuarHa
meguyuHa 2018; 3(4): 21-23].

10. Salvatore D, Simonides WS, Dentice M, Zavacki AM, Larsen PR.

Thyroid hormones and skeletal muscle-new insights and potential
implications. Nat Rev Endocrinol 2014; 10(4): 206-214.

11. Greenlund LJ, Nair KS, Brennan MD. Changes in body
composition in women following treatment of overt and subclinical
hyperthyroidism. Endocr Pract 2008; 14(8): 973-978.

12. Chng CL, Lim AY, Tan HC, Kovalik JP, Tham KW, Bee YM,
et al. Physiological and Metabolic Changes During the Transition
from Hyperthyroidism to Euthyroidism in Graves' Disease. Thyroid
2016, 26(10): 1422-1430.

13. Boneva Zh, Boyanov M, Christov V. Assessment of Body Com-
position Changes in a Group of Adult Bulgarians by Bio-electrical Imped-
ance. Endocrinologia 2007; 12(4): 218-225. (In Bulgarian) [boneBa XK,
boano6 M, XpucmoB B. Ougerka Ha usmeHeHusma 68 meaecHua cocma6
Ha 2pyna om Bb3zpacmHama GbAzapcka nonyaayua ¢ NOMOWMa Ha
Bbuoeaekmpuyecku umnegaHc. EHgokpuHoroeua 2007; 12(4): 218-225].

14. Norrelund H, Hove KY, Brems-Dalgaard E, Jurik AG,
Nielsen LP, Nielsen S, et al. Muscle mass and function in thyrotoxic
patients before and during medical treatment. Clin Endocrinol (Oxf)
1999; 51(6): 693-699.

15. Liu Z, Xia F, Zhao X, Zhou D. Relevant Factors for Sarcopenia
in Hyperthyroidism Patients. Open Access Library Journal 2018; 5: 1-9.

16. Brennan MD, Powell C, Kaufman KR, Sun PC, Bahn RS,
Nair KS. The impact of overt and subclinical hyperthyroidism on skel-
etal muscle. Thyroid 2006, 16(4): 375-380.

17. Duyff RF, Van den Bosch J, Laman DM, van Loon BJ, Lins-
sen WH. Neuromuscular findings in thyroid dysfunction: a prospec-
tive clinical and electrodiagnostic study. | Neurol Neurosurg Psychia-
try 2000; 68(6): 750-755.

18. Bloise FF, Oliveira TS, Cordeiro A, Ortiga-Carvalho TM.
Thyroid Hormones Play Role in Sarcopenia and Myopathies. Front
Physiol 2018; 9: 560.

236

EHgokpuHonoausi Tom XXVI N24/2021



Opu2uHanHa cmamus

Cepymuu Hub6a Ha Aumu-Miorepo6 xopmon npu
MEHU CbC 3axapeH guadbem mun 1

UrueBa-TepoBa, Mapua U. ', Op6euyoBa, Mapua M.', HazonroBa, MNMpecuana B.’,
KoaeBa-TromioHgkueBa, AaHueaa W. ', PaiiueBa, Paauya A2, AeHeBa, Tana U.3

' KauHuka no EHgokpuHoAo2ua u 6oaecmu Ha oGmaHama,

YMBAA ,,CB. leopau”, Kamegpa no EHgokpuHoroz2ua, MO, MeguuuHcku YHuBepcumem, MaoBguB
2Kamegpa CouuarHa MeguuuHa u ObwecmBero 3gpabe, ®O3, MeguuuHcku YHuBepcumem, NMaoBguB
3LleHmpanHa KaunuuHa rabopamopusn, YMBAA ,CB8. Teopau”, @D, MeguuuHcku YHuBepcumem, INaroBguB

Agpec 3a kopecnoHgeHyuA: MocmunBare: 10. 12. 2021

A-p Mapus VaueBa-TepoBa, IMpuemane: 16.12. 2021
KauHuka no EHgokpuHoAoz2ua u boaecmu Ha obmaHama,

YMBAA ,,C8. Teopau”, MY - INaoBguB

bya. ,Bacun AnpuaoB” 15A INMroBguB - 4000,

e-mail: mimilieva@yahoo.com

Pesiome

Mpu >keHume cbe 3axapeH guabem mun 1 (3Am1) ce omkpuBa no-Bucoka yecmoma Ha MEHCMPYaAHU U
penpogykmuBHu HapyweHua, kamo npoyuBaHua om nocaegHume 20guHu nokazBam noBuweHa yuecmoma Ha
PCOS-nogober peHomun. CuHgpombm Ha noAukucmo3zHu atuHuuu (PCOS) om cBoa cmpana e Bogewa npuyu-
Ha 32 oByramopHa gucgyHkuua npu >keHu 8 penpogykmuBHo akmuBHa Bb3pacm. AHmMu-MioaepoBuam xopmoH
(AMX) e ueHeH guazHocmuydeH nokazamea 3a PCOS u HaG-wupoko u3noa3zBaHuam Guomapkep 3a oBapuaseH
pe3epB B8 kauHuuHa npakmuka. OnpegeasHemo Ha HuBama my npu »eHu cbc 3AmMT 6u goNPUHECAO 3a U3ACHS-
BaHe Ha namozeHemuuyHUME mexaHu3mu, Bogewu go oBapuasHa guchyHKUUA.

Llea Ha npoyyBanemo: ga ce u3zBopwu cpaBHumenen aHaau3z Ha HuBama Ha AMX npu >keHu cbc 3AmT u
cbomBemHu no Bb3pacm u MTM kauHuuHo 3gpabu xeHu 6 penpogykmuBHo akmuBHa Bb3pacm, kakmo u ga
ce oueHu Bpb3kama Ha XOpMOHa C aHAMHECMUYHU, KAUHUYHU U XOPMOHAAHU NOKa3ameAu.

Mamepuaau u memogu: INpoyuBaHemo o6xBawa 37 >keHu cbc 3Am1T u 38 KAUHUYHO 3gpabu >KeHu, cAy>Ke-
WU 3a KoHMpoAHa 2pyna. KeHume cbc 3Am1 ca pazgeaeru 6 2 nogepynu - ¢ PCOS (n=15) u 6e3 PCOS (n=22).
CHema e nogpobHa aHamHe3a Nno omHoweHue Ha gaBHocm Ha 3A, npuAazaHu UHCYAUHU, obwa gHeBHa go3a
UHCUAUH, 2UHEKOAO2UYHA aHamHe3a: Bb3pacm Ha meHapxe, NPOgbAXKUMEAHOCM HA MEHCMPYAAEH UUKbA (ML),
gucmeHopen, bpemeHHocmu, paxkgaHua, abopmu. Npu Bcuuku yuacmuuuku B npoyuBaHemo ca uzcaegBaHu
aHMpoNoOMeMpUYHU noka3ameau u 6a3aaHu HuBa Ha AMX, mecmocmepoH (T), mupeocmumyaupawy, XOPMOH
(TSH), cepymeH npoaakmuH. M3uucaeHu ca uHgekc Ha meaecHa maca (MTM), obwa gHeBHa go3a uHCyAuH/K2
meAecHo meznao (OAA/K2).

Pezyamamu: B 2pynama cbc 3Am1 cepymHume HuBa Ha AMX, kakmo u Ha T ca cuzHugpukamHo no-Bucoku
cnpamo 3gpaBume koHmpoau (p=0,01, pecn. p<0,001) npu cxogHu cpegHa Bb3pacm (p=0,26) u cpeger UTM
(p=0,57). Mpu nogpazgeaaHemo Ha 2pynama 3Am1 Ha gBe nogepynu - ¢ u 6e3 PCOS u cpaBHaBanemo um
cbe 3gpaBume koHmpoau, ce 3anazBa auncama Ha cuzHUPUKAHMHa pa3Aauka no omHoweHue Bb3pacm u TM
(p=0,20 cpewy p=0,85), cepymtume HuBa Ha AMX u T ocmaBam cuzHudpukaHmHo no-Bucoku camo 8 nogepy-
nama ¢ PCOS (p<0,001), gokamo 8 nogepynama 6e3 PCOS ca cbnocmaBumu ¢ me3u 8 koHmpoaHama 2pyna
(p=0,96, pecn. p=0,34). )XeHume cbc 3AM1 ce npegcmaBam ¢ no-2oaam 6pol bpemerHocmu (p=0.005), paxkga-
Hua (p=0,03) u abopmu (p=0,03). Ho, camo 8 nogepynama Ha 3Am1 6e3 PCOS yvecmomama Ha bpemeHHocmu
(p=0,036) u parkgarua (p=0,033) ce 3ana3Ba no-zorama cnpamo 3gpaBume KoHmpoAu. OmHOCUMeAHUAM gaA Ha
»KeHume ¢ gucmeHopesn e no-Bucok npu 3Am1 (51,4%) cnpamo koHmpoaume (23,7%) (z-mecm, p<0,05). B 2pyna-
ma cbe 3ATT ce gokazBam nozumuBru koperauuu Ha AMX ¢ T (p<0.0010), Haaudue Ha gucmeHopea (p=0,003)
u uimepBana Ha ML (p=0,01). AuncBa cmamucmuuecku 3Ha4YuUMa pa3zauka NO OMHOWeEHUE HAAUYUEMO Ha guc-
meHopea u uimepBara Ha ML mexgy »xxeHume cbec 3AmT 6e3 PCOS u 3gpaBume koHmpoau, kamo 6 masu
namoaAo2u4Ha nogzpyna ce goka3zBa nozumuBHa 3aBucumocm mexkgy gBama nokazameaa (r=0,445, p=0,04).
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3axarodeHue: AMX e noBuwen npu >keHume cbc 3Am1 camo npu Haauuue Ha PCOS-nogobeH cpeHomun.
XKenume cbc 3Am1 6e3 PCOS He nokazBam cuz2HuguKkaHmMHU pa3auku No omHoweHue Ha oBapuareH peszepB,
gopu umam no-zoaam B6pol 6pemeHHocmu u paxkgaHua 8 cpaBHerue cbe 3gpaBume koHMpoau. Pesyamamume
om Hacmoawomo npoyuBarHe obycaabam Heobxogumocmma om 3agbaboueHa oueHka Ha pazBumuemo Ha
XunepaHgpo2eHHO CbCMoOoAHUE Npu >KeHu cbe 3AmT B xoga Ha AeueHue, koemo ga goBege go penpogykmuBHu

HapyweHus.

KaroyoBu gymu: Aumu-MiorepoB xopmoH, mecmocmepoH, 3axapeH guabem mun 1, PCOS, gucmeHopes.

BbBegeHue

Anmu-MiorepoBuam xopmoH (AMX) e xomogume-
peH 2AUKONPOMeUH, KOUmo NpPUHAgAEXU Kbm cemel-
cmBomo Ha mpaHchopmupaw, pacmexkeH pakmop f
(TGF-B) u ce npogyuupa om oBapuarHume 2paHyao3a
kaemku om 36 2.c. BbmpeympobHO go meHonay3a-
ma (1, 2). lNpeaHmpaAHUME U MaAKume aHMpPaAHU
hoaukyau 2-8 mm ca ¢ Had-Bucoka ekcnpecus Ha xop-
moHa. C HaBauzanemo 68 (DCX-3aBucumume a3u
Ha pa3zBumue (8-10 mm), cuHmMe3ama Ha XOpMoHa ce
npeycmanoBaBa u 6 2conemume aHmpaaHu u npeoBy-
AaMoOpHU ¢poAukyau HuBama Ha AMX ca HegoaoBumu
(2). Auncama Ha npogykuua Ha AMX om 2oremume
aHMpaAHU POAUKYAU Hag 9 mm e BaxxHo ycroBue 3a
ceAekuUAMa Ha gomuHaHmeH POAUKYA (3), m.e. AMX
e BaxkeH peayramop Ha poAukyroeeHezama 6 aluHu-
uume u e ocHoBeH Guomapkep Ha oBapuaaHus pe3epB
(4). Emo 3awo KAUHUYHUME NoKa3zaHua 3a u3zcaegBaHe
HuBama Ha AMX ca wupoku - npu KOHMpoAupaHa oBa-
puaaHa cmumyaauus, 3a npegBuxgaHe Bv3pacmma Ha
HacmbnBaHe Ha meHoNnay3a, 3a gugpepeHuupaHe Ha Ha-
pyweHusma 8 noroBomo pazBumue, npu xunoz2oHago-
MPONEH XUNO20HAgU3bM, 2PaHYAO30-KAEMbYHU MYMO-
pu, npexxgeBpemeHHa oBapuasHa HegocmambuHOCM,
aBmoumyHHu 3aboaaBaHua (peBmamougeH apmpum),
Hocumeaku Ha BRCA-mymauuu, >keHu cbe 3A mun 1 (2).

3A mun 1 e aBMouMyHHO XPOHUYHO MemaboAum-
Ho 3aboAaBaHe, Nnpu KoeMo e HapyweHa npogykuuama
Ha UHCYAUH om naHkpeaca 8 pe3yamam Ha Gema-kae-
mbyHa gecmpykuua. VHcyauHoneHuama okazBa pe-
guua cucmemHu edekmu Bbpxy ueauna opeaHu3bm -
6eambuHa, MacmHa u BbaaexugpamHa obmeHu, He Ha
nocaegHo macmo u Bbpxy penpogykmuBHama cucme-
ma. MHoxkecmBo npoyuBaHua nokazBam no-Bucoka
yecmoma Ha penpogykmuBHuU HapyweHus Npu >KeHu
cbC 3A mun 1T - KbCHO mMeHapxe U paHHa meHonay3a,
xunomaaamudHa aHoByaauus, oAu20-/ameHopesn, No-
AUMeHopes, aBmoumyHHU HapyweHua (noBuweHa vec-
moma Ha oBapuarHu aHmumeaa u npexxgeBpemHHO
omnagaHe Ha alduHukoBa dyHkuua), PCOS-nogobeH
peHomun (xunepaHgpozeHu3zbm u aHoByaauus) (5).

PCOS e Hal-yecmo cpew,aHOMo eHgoOKPUHHOHa-
pyweHue, 3acazawo 5-10% om xxeHume 6 penpo-

gykmuBHa Bb3pacm u e Bogewa npuvuHa 3a oByna-
mopHa gucgyHKkuua (6). Bbnpeku noguepmaHo xeme-
po2eHeHHama ¢peHomunHa u3aBa, 3 ca ocHoBHume
XapakmepucmuKu Ha CUHgPOMa — U3AUWBK Ha aHgPO-
2eHu, aHoByaauua U MOPEPOAO2UUHO NOAUKUCMO3HU
atuHuyu. TunuyHa ocobeHocm e 20AAMOMO KOAUYe-
cmBo aHmMpaAHu POAUKYAU C pazmepu nog 8 mm. Toll
Kamo pacmexkbm Ha (POoAUKYAUME e npekpameH u
poaukyaaprHomo pazBumue e HapyweHo, a ODCX e
cynpecupaH, ceAekuuama Ha gomuHaHmMeH (POAUKYA
e HeBv3imorxkHa (7). MNoBuweHuam 6pol Ha npean-
MPaAHU U MaAKU aHMpaAHU (OAUKYAU, npou3Bex-
gawu AMX, Bogu om 2 go 4 nbmu no-Bucoku HuBa
Ha xopmoHa npu »keHume ¢ PCOS B8 cpaBHeHue cbe
3gpaBama nonyaauua. Taka, AMX ce aBaBa He camo
mapkep 3a poAukyrapeH 6pod, a npak ydacmuuk 6
namozeHe3ama Ha PCOS (8).

OueHkama Ha HuBama Ha AMX npu >eHu CbC
3Am1 u PCOS e Bbnpoc Ha 3acureH HayuHo-u3caegoBa-
meAcku uHmepec, npegBug noBuwabawama ce yecmo-
ma Ha >keHume cbc 3Am1 68 cBemoBeH mawab u gokaa-
gBaHume HapyweHua 8 2oHagHama (pyHKUUA Ha MAX.

Llenma Ha Hawemo npoyudBaHe e ga ce u3Bop-
wu cpaBHumeneH aHaAau3 Ha HuBama Ha AMX npu
»KeHu cbe 3Am1 u cbomBemnu no Bb3pacm u TM
KAUHUYHO 3gpaBu >keHu 6 penpogykmuBHo akmuBHa
Bb3pacm, kakmo u ga ce oueHu Bpb3kama my C u3-
cregBaHume aHaMHECMUYHU, KAUHUYHU U XOPMOHAA-
HU Nokazameau.

Mamepuaau u memogu

Hacmoawomo npoyuBare npegcmaBaaBa mpaHc-
Bep3arHo, obcepBayuoHHO, mun cAyyal-kOHMpPoAa
npoyuBaHe npu 37 >keHu cbc 3Am1 u 38 memabo-
AumHo 3gpaBu >keHu. INpoyuBaHemo e npoBegerHo B
KAauHuka no EHgokpuHoAo2ua u 6boarecmu Ha obmaHama
npu YMBAA ,C8. lfeopau” - IMroBguB 8 nepuog m. aHy-
apu 2018 2. - m. gekemBpu 2020 2. Bcuuku yyacmHuu-
Ku ca gekaapupaau cBoemo nucmeHo cbeaacue 6 co-
omBemcmBue ¢ Aekaapauuama om XeA3UuHKU, Kamo
uzcaegBaremo e ogobpeHo om Komucuama noHayu-
Ha emuka kbM cbBema no HayuHo-uzcregoBamencka
getHocm npu MeguuuHcku YHuBepcumem, MaoBgub.
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Kpumepuu 3a BkarouBare 6 npoyuBaremo ca aun-
ca Ha: goka3aH 3A mun 2, GpemeHHOCM U Aakmauus,
HaAudue Ha CbpgeyHa, guxameaHa, O6bOpeyHa uAu
yepHOgpobOHa HegocmambyHocm, npoAudpepamuBHa
pemuHonamus, guabemHa makpoaHauonamus, HaAu-
yue Ha ocmpa gekomneHcauua Ha MemaboAumHOMo
3aboaaBaHe KbM MOomeHMa Ha npoBexkgaHe Ha u3caeg-
BaHuama, npuem Ha XopMmoHaAHa (KoHmpauenmuBHa)
mepanua No-MaAko om 3 M. npegu cmapmupaHe Ha
u3zcaegBaHemo, AeveHue Ha XpoHuuyHa cbnbmcemBa-
wa namoaoeus, Koemo 6u mo2ao ga noBause xopmo-
HaAHUMeE noKa3zameau.

Bcuuku yyacmHuuku ca uHmepBioupaHu omHoc-
HO gaBHocm Ha 3aboaaBaHemo, Bug Ha npuaazaHu
UHCYAUHU, 06wa gHeBHa go3a UHCYAUH; cHema e nog-
pobOHa 2UHEKOAO2UYHA aHamHe3a kacaewa Bb3pacm
Ha MeHapxe, NPOGbAXKUMEAHOCM HAa MEHCMpPYaAHUA
UUKbBA, gaHHU 3a gucMmeHopen, bpemeHHocmu u abop-
mu. M36bpweHu ca caegHume aHmMponomempuyHu
uzmepBaHun: mez2ao, PbCM, U3UYUCAEH € UHgeKC Ha
meAecHa maca no cmaHgapmHama ¢gpopmyaa (9).

AuazHo3zama PCOS e nocmaBaHa cbaaacHo Po-
mepgamckume kpumepuu (Rotterdam ESHRE/ASRM-
Sponsored 2003), Haaudue Ha 2 om caegHume 3
xapakmepucmuku: 1. Oau20- u/uau aHoByaauus; 2.
KAuHuuHa u/uau BuoxumuuHa xunepaHgpozeHus; 3.
YcmanoBeru Ha yampaszBykoBo uzcaegBaHe noaukuc-
mo3Hu atuHuuu (10-12 oAukyau ¢ guamemsvp 2-9
mm u/uau obem >10 cm?).

Mpu Bcuuku yuacmHuuku B npoyuBaHemo ca
uzcaegBaHu aHmMponomempuyHu Nokazameau u Oa-
3aAHU HUBa Ha AMX, mecmocmepon (T), mupeocmu-
myaupaw, xopmoH (TCX), cepymer npoaakmun (Ipa).

BeHno3zHama kpbB 3a AabopamopHume uzcaegBa-
Hua e B3umaHa npu cmaHgapmHu ycaroBua - cympuH
paHo, caeg 128 nepuog Ha HowHO 2ragyBare, 8608
poAaukyaapHa paza Ha ML (2Pu-5™ geH caeg cnokh-
maxeH MLI). BeHo3zHume npobu ca u3caegBanu 6
LleHmpaaHa KauHuuHa Aabopamopua npu YMBAA
,CB. Teopau” - TaoBguB. CepymHu KoHUeHMpauuu
Ha T u lMpa ca uzcaegBaHu ype3 UMYHOEH3UMEH aHa-
AU3 C XEMUAYMUHUCUEHMHA gemekuus, aHaauzamop:
Access 2 Immunoassay System, Beckman Coulter, Inc.,
US. CepymHama koHueHmpauusa Ha TCX e u3caeg-
BaHa upe3 KOHKYpeHmMeH UMYHOXUMUYEH aHaAu3 Ha
xemuaymuHucueHmeH npuHuun (CLIA), aHaauzamop:
Access 2 Immunoassay System, Beckman Coulter, Inc.,
USA. HuBama Ha AHmu-MiorepoB xopmoH (cepym-
Ha KOHUEHMpauua) ca onpegeAaeHu C NapamazHUmeH
UMUHOEH3UMEH aHaAU3 C XEeMUAYUMUHUCUEHMHA ge-
mekuua (CLIA), aHaauzamop: Access 2 Immunoassay
System, Beckman Coulter, Inc., USA, 2paHuua Ha ge-
mekuyua - < 0,02 ng/ml, epatuya Ha uyBcmBumen-
Hocm - < 0,08 ng/ml/.

AaHHume ca npegcmaBeHu ¢ memogu Ha ge-
ckpunmuBHama u uHhepeHmMHa cmamucmuku.

IMbpBoHauarHo koauvecmBeHume npomeHAuBu ca
mecmBaHu 3a HOPMAaAHOCM Ha Ccmamucmu4ecko-
mo pa3npegeaeHue uype3 mecma Ha lllanupo-Yuak.
Bcuuku ¢ HOpMaAHO paznpegeAeHue ca ONUCAHU CbC
cpegHa apummemuvHa = cmaHgapmHo OMKAOHeHue
(SD). CpaBHeHuama mexkgy gBe epynu ca aHaAu3upa-
HU ¢ tmecm 3a He3aBucumu u3Bagku, cpaBHeHuama
mexxgy mpu HezaBucumu u3zBagku ca aHaauzupaHu
ANOVA, ¢ kopekuua Ha boHiepoHu 3a cpaBhenun
no gBouku. Mpu Aunca Ha HOpMaAHO paznpegeaeHue
gaHHUMe ca onucaHu ¢ meguaHa u uHmepkBapmuaeH
pazmax (IQR). CpaBHeHuama mexkgy 2pynume ca u3-
BbpweHu ¢ nomowma Ha HenapamempuyHume me-
cmoBe Ha Man-YumHu 3a gBe He3zaBucumu 2pynu uAu
Ha Kpyckba-Yoauc 3a cpaBHeHue Ha mpume He3aBucu-
mMu 2pynu. Tecmbm 3a mHoxkecmBeHu cpaBHeHua Ha
Dunn e NpUAO>KEH NPU HaAUYUE HA 3HAYUMU Pa3AUKU.
KauecmBeHume npomeHauBu ca npegcmaBeHu kamo
abcontomHu/omHOcumMeAHU  yecmomu  (6pol/%).
Xu-kBagpam mecmbm e uznoa3BaH 3a aHaAauzupaHe
Ha Bpb3zkama mexgy gBe kausecmBeHu npomeHauBu,
a zmecmbm e NPUAOXKeH 3a goka3BaHe Ha pazauka
6 omHocumeaHume garoBe mexxgy epynume. [lo
OmHoweHuUe Ha gaHHume 6e3 napamempuyHo paz-
npegeAeHue, KoepuuueHMbM Ha Kopeaauua Ha Cnup-
MbH (rho) e uznoazBan 3a aHaau3 Ha Bpb3ikama mexkgy
AMX U gpyau KAUHUYHU uAU AabopamopHU Haxogku,
Ko2amo AuncBa HopMaAHO paznpegeseHue, a Kopeaa-
UUOHHUAM KoedpuuueHm Ha [MupcobH (r) e u3zyucaeH,
NpuU Me3u C HOPMAAHO pa3npegeaeHue. V36bpweHa e
mHo>xecmBeHa AuHeliHa pezpecus 3a NPO2HO3UPaHe Ha
AMX 8 epynama »xeHu cbc 3Am1T. Cmamucmuvecku-
am aHaau3 Ha gaHHume e u3zBbpweH ¢ nomowma Ha
SPSS v.26 3a Windows (IBM Corp.,2019 2. Apmotik, Hio
Mopk: IBM Corp). 3a Bcuuku mecmoBe p-cmotHocm <
0,05 ce omyuma kKamo cmamucmuyecku 3Ha4uma.

Pesyamamu

Pesyamamume om npoBegeHume aHamHecmuu-
HU U XOpMOHaAHU u3cAegBaHua ca nokazaHu 6 Tab-
Aauga 1. CpegHama Bb3pacm Ha uzcaegBaHume Auua
8 Hacmoawomo npoyuBaHe e 30,04%5,8 2. kamo He
ce ycmaHoBaBa cmamucmuuecku 3Hauyuma pazauka
MexXgy nauueHmkume cbc 3AmT u KOHMpoAHama
2pyna (30,81£5,91 2. cpewy 29,29%5,62 2., p=0,26).
He ce ycmaHoBaBa cmamucmuuecku 3Hauyuma pas-
AUKa U no omHoweHue MTM Ha u3caegBanume Auua
(23,31£4,93 2. cpewy 22,15%6,20 2., p=0,57). Peauc-
mpupa ce eymupeougHa hyHKUUA U HOPMONPOAAK-
muHemua npu Bcudku 75 yuyacmHudku. [pu skeHume
cbe 3AmT AMX e 3Hayumo no-Bucok cnpamo 3gpa-
Bume koHmpoau (p=0,01). )XeHume 8 2pynama cbce
3AmT umam u cmamucmuyecku 3Ha4umo no-Bucoku
HuBa Ha T cnpamo 3gpaBume koHmpoau (p=0,000).

OuakBano, HbA, . e no-Bucok npu xeHume cbc
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3Am1 (p=0.000), Ho noka3Ba gobpa go 3agoBoaumen-
Ha KomneHcauusa Ha 3aboaaBaHemo 6 momeHma Ha
uzcaegBaremo. CpegHama NpPOgbAXKUMEAHOCM  Ha
3Am1 e 13,78+8,30 2., cpegHa OAA 54,27+£17,27E u
u3uucAeHa cpegHa go3a/ke - 0,85%0,21.

B Hacmoawemo npoyuBaHe auncBa cueHudpu-
KaHmMHa pa3auka 666 Bb3pacmma Ha HacmbnBaHe Ha
MeHapxe npu >keHume cbC 3AmT cnpaMo KOHMPOA-
Hama epyna >xeHu (p=0,69). CpaBHaBalku 2pynama
Ha 3Am1 u 3gpaBume KoHMpoau ce HabAlogaBa men-
geHuua 3a ygovaxxeH ML] npu >xeHume cobc 3Am1, 6e3
gocmuzaHe cmamucmudyecka 3Hadumocm (p=0,07).
Okasa ce, ue 6 2pynama cbc 3Am1 e no-20Aam bpoam
opemeHHocmu (p=0,005), paxxgaHua (p=0.03) u abop-
mu (p=0,03) cnpamo 3gpaBume KoHMpPOAU.

CowecmByBa acouuayua mexxgy gucmeHopeama
u pazeaexxgaHume 2pynu (chi-square - 6,134, p=0,01).
AoKaza ce cmamucmuyecku 3Ha4YuUma pa3auka mexxgy
OMHOCUMEAHUA gAA Ha >KeHU cbC 3AmT1 u gucmeHo-
pea - 51,4% cnpamo 3gpaBume KOHMPOAU C gucme-
Hopea - 23,7% (z-mecm, p<0,05).

[Mpu >keHume cbc 3AMT no omHoweHue Ha AMX
ce gokazaxa cAegHume 3Hadumu nozumuBHu 3aBu-
cumocmu: ¢ T (r=0,645, p=0,000), ¢ HaAu4ue Ha guc-
meHopesa (r=0.468, p=0,003) u ¢ uimepBara Ha ML]|
(r=0,419, p=0,01), koimo e ygobaxkeH. [lo omHoweHue
Ha T, ce goka3a cueHudpukaHmua 3aBucumocm ¢ guc-
meHopeama (r=0,508, p=0,001) u c uHmepBara Ha ML
(r=0,634, p=0,000), koemo e ouakBaHo. YcmaHoBaBa

ce u nozumuBHa 3Hauuma 3aBucumocm mexgy guc-
meHopeama u uimepBaaa Ha ML (r=0,542, p=0,001).

B 2pynama >keHu cbe 3AT1 e uzBbpuweH u mHo-
kecmBeH peepecuoHeH aHaau3 3a npozHO3upaHe
noBauaBaremo Ha AMX om Bb3pacmma, UTM, aau-
KupaHua xemoznaobuH, PCOS, TCX, mecmocmepoH
u npoaakmuH. V3noazBaH e noemaneH memog 3a
BratouBaHe Ha npomeHauBume B mogenaa. Npomen-
AuBume, 3Hauyumu 3a mo3u mogea, ca Bb3zpacmma
u PCOS. Te3zu npomeHAauBu cmamucmuyecku 3Havu-
Mo npegckazBam AMX - F(2, 34)=16,840, p<0,000,
R2=0,705. Bapuauyuume B8 Bb3zpacmma u PCOS
obacHaBam 6 71% Bapuauyuama Ha AMX, usmepeHa 6
2pynama cbc 3Am1.

MpegBug Auncama Ha cmamucmuyecKku 3Hauu-
mMa pazauka 6668 Bb3zpacmma, 3a ga uzkaloyum Baus-
Huemo Ha PCOS Bbpxy HuBama Ha AMX pazgeauxme
nayueHmkume cbc 3Am1 Ha gBe nogepynu: 3Am1 u
PCOS (n=15) u 3Am1 6e3 PCOS (n=22). Pe3yamamu-
me om maka pa3zgeAeHume 2pynu ca noka3aHu 6 Tab-
Auya 2. OmHoBo He ce HabaogaBa cmamucmuvecku
3Hayuma pasauka B8 Bv3zpacmma npu cpaBHeHue
Ha >keHume cbc 3Am1 u PCOS, 3Am1 6e3 PCOS u
KoHMpoAHama 2pyna (29,20£4,63 cpewy 31,91£6,52
cpewy 29,29+5,62; p=0,20). He ce omkpuBa cue-
HUpUKaHMHA pazauka mexgy mpume cpabHaBanu
2pynu u no omHoweHue Ha VITM (23,39+4,79 ke/m%;
22,88%5,45 ke/m?; 22,15+6,20 ke/m?; p=0.85). He ce
HabAlogaBam 3Hauumu pa3auku B HuBama Ha HbA,

Tabauya 1. 3Am1 Konmpoau P - value

AHMponomempuyHu, (n=37) (n=38)

aHamHeCMUuU4HU U XOp- Median; IQR Median; IQR

MOHAAHU NoKazameau » n n .

Ha »xeHume cbe 3Am1 u Bb3pacm (2oguHu) 30.81£5.91 29.2945.62 0.26

3gpaBume KOHMpPOoAU UTM (k2/m?) 23.31;4.93 22.15;6.20 0.571!
HbA1C (%)* 7.83%£1.45 4.77+0.24 0.000 °
AMX (ng/ml) 4.21;4.09 3.08;2.07 0.01"
Tecmocmepon (mg/ml) 0.60;0.42 0.46;0.20 0.000*
TCX (mU/1) 2.21;1.79 1.61;1.25 0.047 !
Mpoaakmuu (mU/1) 210.57;126 218.55;108.33 | 0.55!
MeHapxe (2oguHu) 13;2 13;2 0.69'
ML, (gHu)* 32.73+5.9 30.29+2.53 0.07 °
bpemeHnHocmu (6poti) 1;2 0.0;1 0.005 '
PaxxgaHua (6poi) 1;1 0.0;1 0.03"
AGopmu (6poii) 0.0;1 0.0;0.0 0.03'

*meantSD AaBHocm 3A (2oguHu) 13.78+8.30 - -

° _ Ttest; OAA (eguHuuu) 54.27+£17.27 - -

! — Mann-Withey U test Ao3a/kz 0.85%0.21 - -
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Tabauya 2. PCOS u 6e3 PCOS u 3gpaBume koHMpoAu
3Am1 ¢ PCOS | 3Am1 6e3 PCOS Konmpoau P - value
(n=15) (n=22) (n=38)

Median; IQR Median; IQR Median; IQR
Bwv3pacm (zogunu)* 29,20+4,63 31,91%6,52 29,29+5,618 0,20 °
UTM (k2/m?) 23,39;4,79 22,88;5,45 22,15;6,20 0,85
HbA, _(%)* 7,82+1,66 % 7,83+1,34 bbb 4,77+0,24 0,000 °
AMX (ng/ml) 7,18:4,74 3,16;2,34 < 3,08:2,07 0,000 *
TecmocmepoH (ng/ml) 0,96;0,317 2 0,57;0,18 ¢ 0,46;0,20 0,000*
TCX (mU/I) 2,32;1,37 ¢ 1,87:1,85 1,61:1,25 0,049 *
Mpoaakmun (mU/1) 210.57;116.37 208,21:169,78 | 218,55:108,33 0,711
Menapxe (2oguHu) 13;4 13;2 13;2 0,89'
MLL (gHu) 38;3 2 29;4 < 30;3 0,000 '
bpemeHnHocmu (6poti) 1;2 1;2° 0,0;1 0,018"*
PaxxgaHua (6poi) 0,0;1 1;2° 0,0;1 0,039
AGopmu (6poii) 0,0;1° 0,0;1 0,0;0 0,026
AaBHocm 3A (20guHu)* 11,8746,60 15,0949,20 - 0,25°
OAA (egunuyu)* 0,82+0.24 0,86%0,20 - 0,76 °
Ao3za/ke* 53,20+18,63 55+16,68 - 0,56 °

*meanzSD; ° - Anova test; ! - Kruskall-Wallis test
3 - HaAu4ue Ha cCmamucmuYecku 3Havuma pasauka mexgy 3Am1 ¢ PCOS u 3gpaBu koHmpoau:

a_ P<0,05, % - P<0.001

b~ HaAuuue Ha cmamucmuyecku 3Havuma pasauka mexxgy 3Am1 6e3 PCOS u 3gpaBu KoHmpoau

b~ P<0.05, ** - P<0,001

¢~ HaAU4YUe Ha cmamucmuyYyecku 3Havyuma pa3auka mexxgy 3Am1 ¢ PCOS u 3Am1 6e3 PCOS:

¢ - P<0,05, “« - P<0,001

mexkgy gBeme nogepynu cbe 3Am1 (p=0.90) kamo
ocmaBam no-Bucoku npu >keHume cbc 3AM1 B cpab-
HeHue ¢ KoHmpoAHama 2pyna (p<0,001).

Kenume cbc 3Am1 u PCOS ca cbc cuzHudu-
KaHmMHo no-Bucoku HuBa Ha AMX cnpamo me3u 06e3
PCOS u 3gpaBume koHmpoau (p<0,001). B 2pynama
Ha 3Am1 6e3 PCOS HuBama Ha AMX ca cbnocmaBumu
€ KoHmpoAHama 2pyna >xeHu (p=0,96) (Due. 1). Mo om-
HoweHue HuBama Ha obw, cepymeH T - me ca cmamuc-
muyecku 3Hauumo no-Bucoku npu xxeHume cbc 3Am1
u PCOS, cnpamo navueHmkume 6e3 PCOS u 3gpaBu-
me koHmpoau (p<0,001). AuncBa cmamucmuuecku
3Hauuma pazauka 8 HuBama Ha T mexgy >keHume 6e3
PCOS u 3gpaBume koHmpoau (p=0,34) (Due. 2).

IMpu mexxgyepynoBua aHaau3 keHume cbc 3Am1
u PCOS ca ¢ no-eonam uHmepBar Ha ML cnpamo
me3u 6e3 PCOS u 3gpaBume koHmpoau (p<0,001),
NpuU AUNCa Ha cMamucmuyecku 3Hayuma pa3auka 6
2pynume »eHu cbc 3Am 6e3 PCOS u 3gpaBu koHmpo-
AU (p=0,94). XeHume cbc 3Am1 6e3 PCOS ca ¢ no-2o-

AMa vecmoma Ha 6poa 6pemeHHocmu (p=0,036) u
paxkgaHua (p=0,033) cnpamo 3gpaBume KOHMPOAU.
3a pa3zauka om max »xeHume cbc 3Am1 u PCOS ca ¢
no-Bucoka yecmoma Ha 6poa abopmu cnpamo 3gpa-
Bume koHmpoau (p=0,022), 6e3 ga ce gocmuzaHa go
cmamucmuyecku 3Hayuma pasauka mexxkgy gbBeme
nogepynu >keHu cbc 3Am1 (p=0,40).

AokazBa ce acoyuauua u nNo omHoweHuUe Ha guc-
meHopeama ¢ mpume u3caegBanu 2pynu (chi-square
- 25,138, p= 0,000) - kamo 6 2pynama cbc 3AM1 ¢
PCOS omHocumeAHUsmM gaa Ha >keHume C guCMeHo-
pea e cmamucmuyecku 3Havumo no-Bucok (93,3%) 6
cpaBreHue ¢ mo3u B epynama 6e3 PCOS - 22,7% u
3gpaBume koHmpoau - 23,7% (z-mecm, p=<0,05).

Kenume cbc 3Am1 6e3 PCOS u me3u ¢ PCOS
He ce pazaudaBam cuzHUUKAHMHO NO NOKa3zameAu-
me gaBHocm Ha 3AT1 (p=0,25), OAA (p=0.76) u go3a/
Ke meaecHo meaao (p=0,56). B epynama 3Am1 Ge3
PCOS ce gokazBa nogumuBHa kopeaauua Ha gucme-
Hopeama ¢ uHmepBara Ha ML] (r=0,445, p=0,04).
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ObcvkgaHe 3gpaBu koHmpoau, a 3Am1 ce aBaBa HezaBucum puckoB

B Hawemo npoyuBaHe xxeHume cbc 3ATT umam
no-Bucoku HuBa Ha AMX cnpamo 3gpaBume KoHMpo-
AU, HO npu u3katouBaHe BauaHuemo Ha pa3zBumusn
PCOS-¢peHomun Bbpxy HuBama Ha xopmoHa, masu
3aBucumocm He ce 3ana3zBa - nauueHmKume camo
cbe 3ATT umam cbnocmaBumu cbe 3gpaBume KOH-
mpoau HuBa Ha AMX. He ce HabaogaBam 3Hauumu
KOopeAauuu Ha XOpMOHa C ocmaHaaume u3caegBaHu
XOPMOHAAHU NOKa3ameau.

Al Khafaji u comp. (10) gokazBam cuaHudpukaHm-
HO no-Hucku HUBa Ha AMX npu guabemuuku (p=0,000)
u no-Bucok 2aukupaH xemo2A06uH (p=0,000) cnpamo

dpakmop 3a Huckume HuBa Ha xopmoHa npu >keHu B penpo-
gykmuBHo akmuBHa Bb3pacm 6 maxHomo npoy4yBane. C
nogobHU pe3yamamu e u npoyuBaHemo Ha Kadirogullar u
comp. (11) om 2019 2. N3caegBatu ca 42 xeHu cbe 3AM1
u 65 3gpaBu koHmMpoau. HuBama Ha AMX u aHmpaaeH ¢po-
AuKyAapeH 6pou (AFC) ca no-HUCKU npu »keHu Cbe 3A mun
1 (p=0,001) Kamo AowuAM 2AUKEMUYEH KOHMPOA OKa3Ba
cueHucpukamHo BauaHue Bopxy AMX (11). B kpoc-cek-
UuoHHo npoyyBare Kim u comp. (12) uzcaegBam HuBama
Ha AMX cpeg 321 nauueHmku cbc 3A mun 1 u 376 KoH-
MPOAU, Npu Koumo He e u3zBbpwBata xucmepekmomus,
oBapuekmomus, u He € HaCMbNUAA paHHa MEHONAY3a KbM
nepuoga Ha uzcaegBate (12).
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YcmanoBernu ca HuBa Ha AMX, cu2HugukaHmHo
NO-HUCKU npu >XeHume cbc 3A mun 1 866 Bb3zpacm-
ma go 35 2oguHu.

Hawume pe3yamamu He noka3zBam cmamucmu-
Yyecku 3Hayumu pazauku 8 HuBama Ha obw, cepymeH
mecmocmepoH U xapakmepucmukume Ha ML| npu
>keHume cbc 3Am1 6e3 PCOS cnpamo 3gpaBume
KoHmMpoAau. B npoyuBanemo Ha Soto u cemp. (13)
om 2009 2. )xeHume cbcC 3A mun 1 ce npe3eHmupam
¢ no-yecmu HapyweHua 6 MLI, no-Bucoku HuBa Ha
mMecmoCmepoH U aHgPOCMEHJGUOH U NO-HUCKU cmoU-
Hocmu Ha AMX 668 6b3pacmma Hag 33 2oguHu cnps-
mo 3gpaBume koHmpoau. 3Am1 e He3aBucum puckoB
pakmop 3a HuBama Ha AMX (13).

Bbnpeku gokaagBaHama 6 aumepamypama no-
HUCKa paXKgaemocm U HamaAeHa epmuAHOCM npu
»keHu cbe 3AmT1 (14, 15), 8 Hawemo npoyuBaHe me ca
¢ no-Bucok 6pol GpemeHHOCMU U paXkgaHua CNpamo
3gpaBume koHmpoau. PaHHomo u3caegBare Ha penpo-
gykmuBHua cmamyc npu >keHu cbC 3AmMT uma 3Have-
Hue 3a agekBamHomo naaHyBaHe Ha Hbgewa HOPMaAHO
npomuyawa bpemeHHocm, u36op Ha nogxogauwia KOH-
mpauenuus, cBoeBpemeHHo nogobpaBate Ha 2auKemuy-
HUA KOHMPOA U NO MO3U Ha4duH HamaasBaHe Gpoa Ha
cnoHmaHHume abopmu. BepoamHo moBa e u ocHoBHa-
ma npuyuHa 3a no-gobpume penpogykmuBHu pe3yama-
mu 6 Hawama u3Bagka >keHu cbc 3Am1 6e3 pazBumue
Ha XunepaHgpo2eHHO CbcmoaHue. B ma3u Hacoka e He-
obxogumo yBeauuaBaHe obema Ha uzBagkama.

[Npu nogpa3zgeaaHe Ha keHume cbc 3Am1 6 Ha-
wemo npoy4Batre Ha gBeme nogepynu cnpamo pa3Bu-
muemo Ha PCOS-nogobeH peHOMuUN, Hamupame, ve
»keHume c¢bc 3Am1T u PCOS ca cbc cmamucmuyecku
3Hauyumo no-Bucoku HuBa Ha AMX u mecmocmepoH
cnpamo me3u 6e3 cuHgpoma u 3gpaBume KOHMPOAU.

Mpe3 2007 2. Codner u comp. (16) npoBexkgam
KPOC-CEKUUOHHO npoyuBaHe ¢ uea onpegeaaHe HuBa-
ma Ha AMX u cmepougHU XOopMoHU cpeqg 17 >KeHU CbC
3Am1 u PCOS, 20 nauueHmku ¢ PCOS 6e3 3A u 35 kau-
HUYHO U XOpMOHaAHO 3gpaBu koHmpoau. INpu noBuwe-
Hu HUBa Ha obw, cepymeH mecmoCcmepoH >KeHUMe CbC
3Am1 u PCOS umam cvnocmaBumu Ha AMX cnpamo
3gpaBume koHmpoau, Bbnpeku noAukucmo3zHama
mopgonozusa. He e HamepeHa Koaepauus mexgy UH-
cyauHoBa goza/ke u HuBama Ha AMX npu 3Am1. 1 6
mpume 2pynu HuBama Ha AMX kopeAaepupam nos3u-
muBHO ¢ aHmMpaaHua poAukyrapeH 6pod (16).

[No3zoBaBalku ce Ha uumupaHomo npoyuBaHe,
npe3 2016 2. Lebkowska u comp. (17) cpaBruaBam Hu-
Bama Ha AMX npu 37 »xeHu cbc 3Am1 (16 ¢ PCOS u
21 6e3 PCOS), 36 xxeHu ¢ gokazaH PCOS 6e3 3A u 16
cbomBemHu no Bb3pacm u VITM 3gpaBu koHmpoau.
Pezyamamume couam 3HadumeaHo noBuweHu HuBa
Ha AMX npu >xeHume cbc 3A mun 1T u PCOS cnpamo
3Am1 6e3 PCOS (p<0,001), npu Aunca Ha cmamucmu-
yecku 3HaYumu pazaudua 6 gBeme PCOS 2pynu - ¢

uau 6e3 3Am1, koemo e 8 yHUCOH C Hawume gaHHU.
AuncBam cvwecmBenu pazaudus B oBapuasHus obem
U aHMpaAHua oAukyrapeH bpold mexgy >keHume ¢
PCOS - guabemuuku uAu He, HO u gBama nokazame-
AR ca cueHUupukaHmMHo no-Bucoku cnpamo 3gpaBume
KoHmMpoAu. AokaagBaHa e nosumuBHa Kopeaauun Ha
AMX ¢ AX, mecmocmepoHa u 6poa aHmpaAHU poAu-
kyau. MMpu uzBbpuweHus peepecuoHeH aHaau3, AMX
e nocoveH kamo eguHcmBeH npegukmop 3a PCOS
npu >xeHume cbc 3Am1 (OR=1,73; 95% CI 1,07-2,79,
p=0,023). ABmopume 3akaouaBam, uve >xeHume CbC
3A mun 1 u PCOS umam xopmoHaAeH npouA, nogo-
OeH Ha Mo3u Npu KAacuveckua cuHgpom (17).

INpe3 2000 2. Escobar-Morreale u comp. (18) yc-
manoBaBam xunepaHgpozeHuzbm B 38,8% npu >keHu
cbe 3A mun 1 - 18,8% om koumo omezoBapam Ha
kpumepuume 3a PCOS, a 20% ce npe3eHmupam c
Xup3ymu3bm npu Hopmo-oByaamopHa UUKAUYHOCM.
JKeHume cbc 3A mun 1T u PCOS umam 3Havumen-
HO noBuweHu HuBa Ha cBob6ogeH MmecmocmepoH u
aHgpocmeHguoH cnpamo  3gpaBume KOHMpPOAU U
HOPMO -aHgpo2eHHUMe guabemuuku. Bb3pacmma Ha
omkpuBaHe Ha 3aboaaBaHemo, 2AUKEMUYHUAM KOH-
MPOA, CpegHama uHcyauHoBa go3a u NpogbAKUMEA-
Hocmma Ha 3aboaaBanemo He noBauaBam cmamuc-
muyecku pe3yamamume (18). Te3u gaHHu cbBnagam
U C Hawume HabAlgeHus.

Peguua npoyuBaHua om Kpaa Ha MUHAAUA U Ha4aAO-
mo Ha 21 Bek ycmarnoBaBam no-kbcHa Bb3pacm Ha Ha-
cmbnBaHe Ha meHapxe npu nogpacmBawu momudema
cbe 3Am1 (19,20), ocobeHo npu guazHOCMuUUUpaHe Ha
3aboaaBaHemo npegu 10 2.6. (21,22). B Hawemo npoyy-
BaHe He ce goka3Ba cmamucmuyecku 3HaYuUMa pazauka
866 Bb3zpacmma Ha MmeHapxe npu >keHu cbe 3ATT nopa-
gu Huckua 6pol Ha Auua ¢ nocmaBeHa guazHo3za 3Am1
npegu Bb3pacmma Ha HacmbnBaHe Ha MeHapxe.

M3BecmHu ca HapyweHuama 68 ML| npu >keHu
cbc 3AmT - oauzomeHopesn, ameHopesa (23,24). B
Hawemo npoyuBaHe ce HabalgaBa meHgeHuua 3a
ygoaxkeH ML npu >xeHume cbc 3Am1, npu Aunca Ha
gocmuz2Hama cmamucmuyecka 3HaYuUMOCM ChPAMO
3gpaBume koHmpoau. Npu mexgyzpynoBua aHaau3
>keHume cbc 3Am1 u PCOS ca ¢ no-zoaam uimepBaa
Ha MLl cnpamo me3u 6e3 PCOS u 3gpaBume koHmpo-
AU. Bbonpeku auncama Ha gokaagBaHa Bpb3ka mexgy
gucmeHopeama u 3Am1, 6 Hawemo npouyBate ce yc-
maHoBaBa cmamucmuuecku 3Ha4UMa pazAuKa mexgy
OMHOCUMEAHUA gaA Ha >KeHu cbC 3AmT u gucmeHo-
pea - 51,4% cnpamo 3gpaBume KOHMPOAU C gUCMEHO-
pena - 23,7%. Emo 3awo nogpobHama 2uHeKoAO2UYHa
aHamHe3a e BaxkHa yacm om guazHOCMUYHUA NOGXOg
KbM >XeHu cbe 3AmT u gonbaBa rabopamopHume u
XOPMOHaAHU u3cAegBaHua.

[MpoArakmuHbM € cxogeH meXkgy hauyueHmkume
om gBeme nogepynu cbe 3axapeH guabem u 3gpaBu-
me KOHMPOAU U He moxKe ga okaxke BauaHue Bbpxy
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penpogykmuBHume napamempu u MeHCmpyaaHua uu-
KbA. TCX no-Bucok 8 nogpynama cvc 3Am1 u PCOS
cnpamo 3gpaBume koHmMpoau, kamo ocmaBa Hanba-
Ho 6 pehbepeHmMHU 2paHuULUU, @ 3HaYUMOCMMa Ha pa3-
AUKama e 2paHuuyHa - p=0,049. 16HOMO KAUHUYHO U
XOPMOHAAHO eymupeougHo cbcmonaHue B Hacmoawa
uzBagka >xeHu cbc 3AmT u Auncama Ha KopeaAayuu
Ha TCX ¢ AMX He npegnoaaza Bpb3ka mexkgy wumo-
BugHama cpyHkuua u AMX. Ho, HamepeHama pa3auka
HaAaza no-3agbAaboveHo mbpceHe Ha Bpb3ka B mazu
Hacoka c uzcaegBaHe Ha MUPEOUgHU XOPMOHU U aH-
mumeaa, ocobeHo umaliku BnpegBug acouuauuama
Ha 3Am1 ¢ aBmoumyHHo mupeougHo 3aboraBane.

B 3akaoyeHue, AMX e noBuweH npu >keHume
cbc 3AmT cnpamo 3gpaBume KOHMPOAU Camo npu Ha-
Audue Ha PCOS-nogobeH peHomun. B Hawemo npo-
yuBaHe Haauduemo Ha 3Am1, gaBHocmma u gozama
Ha UHCyAuHa He oka3zBam BausaHue Bbpxy HUBama Ha
AMX. XKXenume cbc 3Am1 6e3 PCOS He noka3zBam

CUHUPUKAHMHU Pa3AuKu NO OMHOWEHUE Ha
oBapuaneH pe3epB, gopu umam no-2oaam Gpol Gpe-
MeHHOCMU u paxkgaHua 8 cpaBHeHue cbe 3gpaBume
KoHmMpoau 8 Hacmoawama u3Bagka. Vimaiku Bnpeg-
Bug cpegHama Bb3pacm Ha nogepynume, NocAeg-
Huam pakm, B gonbAHEHUE Kbm AUNCama Ha xune-
paHgpo2eHHO CbCmoaHue ¢ HapyweHa oByaamopeH
UUKbA, MOXKe cnekyramuBHo ga ce mbakyBa kamo
»KeAaaHue 3a no-paHHo Bb3npouzBogcmBo npu gobbp
2AUKEMUYEH KOHMPOA NOpPagu onaceHua 3a Hapywe-
Hue Ha penpogykmuBHama yHKUUA oM 3axapHua
guabem. C o2reg goka3zaHama poaa Ha AMX kamo
BaxkeH Buomapkep Ha oBapuaseH pe3epB u npeguk-
muBHomo my 3HaveHue 3a gobbp hepmuaumem, pe-
3yaAmamume om Hacmoawomo npoyuBaHe 0b6ycAa-
Bam Heobxogumocmma om 3agbAboueHa oueHKa Ha
pazBumuemo Ha xunepaHgpo2eHHO CbCmoAHUEe Npu
»eHu cbe 3AmT B xoga Ha UHCYAUHOAEUEHUE, KOEMO
ga goBege go penpogykmuBHu HapyweHua 8v6 Bpe-
Memo.

www.endotext.org

v C60o60gHO gocmbneH calim, npegaazaw] uguepnameaHa
uHpopmayua 6b6 Bcuuku obAacmu Ha KAUHUYHaAmMa
eHgOKDUHO/\OZUH npegocmaBeHa om exkun Bogeuw
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Women with type 1 diabetes mellitus (DMt1) have a higher incidence of menstrual and reproductive disor-
ders with recent studies showing an increased incidence of the PCOS-like phenotype. Polycystic ovary syndrome
(PCOS) is a leading cause of ovulatory dysfunction in women of active reproductive age. The Anti-M llerian Hor-
mone (AMH) is a valuable diagnostic tool for PCOS and the most widely used biomarker for ovarian reserve in
clinical practice. Determining its levels in women with DM1 would contribute to the better understanding of the
pathogenetic mechanisms leading to ovarian dysfunction.

Aim of the study: to perform a comperative analysis of AMH levels in women with DMt1 and clinically healthy
women of similar reproductive age and BMI, as well as to assess the relation of the hormone with anamnestic,
clinical and hormonal indices.

Materials and methods: The study included 37 women with DMt1 and 38 clinically healthy women serving as
a control group. The women with DMt1 were divided into 2 subgroups - with PCOS (n = 15) and without PCOS
(n = 22). A detailed anamnesis was taken regarding the duration of diabetes, insulin administered, total daily insu-
lin dose, gynecological history: including age at menarche, duration of the menstrual cycle (MC), dysmenorrhea,
pregnancies, births, miscarriages. Anthropometric measurements and basal levels of AMH, testosterone (T), thy-
roid-stimulating hormone (TSH) and serum prolactin were studied in all participants. Body mass index (BMI), total
daily insulin dose per kg body weight (TDD / kg) were calculated.

Results: Serum levels of AMH as well as T were significantly higher in the DMt1 group compared to healthy
controls (p=0,01, resp. p<0,001) at similar mean age (p = 0,26) and mean BMI (p = 0,57). When subdividing the
group with DMT into two subgroups - with and without PCOS and comparing them with healthy controls, there
was again no significant difference in age and BMI (p = 0,20 vs. p = 0,85), serum levels of AMH and T remained
significantly higher only in the subgroup with PCOS (p <0,001), while in the subgroup without PCOS they were
comparable with those in the control group (p = 0,96, respectively p = 0,34). Women with DMt1 presented with
a higher number of pregnancies (p = 0,005), births (p = 0,03) and miscarriages (p = 0,03). Only in the subgroup of
DMt1 without PCOS, however, the frequency of pregnancies (p = 0,036) and births (p = 0,033) remained higher
compared to the healthy controls. The relative share of women with dysmenorrhea was higher in the DMt1 group
(51,4%) compared to controls (23,7%) (z-test, p <0,05). The group with DMt1 demonstrated positive correlations
of AMH and T (p <0,0010), the presence of dysmenorrhea (p = 0,003) and the MC interval (p = 0,01) Although
there is no statistically significant difference in the presence of dysmenorrhea and the interval of MC between wom-
en with DMt1 without PCOS and healthy controls, in this pathological subgroup there is still a positive relationship
between the two variables (r=0,445, p=0,04).
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Conclusion: AMH was elevated in women with DMt1 only in the presence of a PCOS-like phenotype. Wom-
en with DMt1 without PCOS did not show significant differences in ovarian reserve and even had a higher number
of pregnancies and births compared to healthy controls. The results of the present study determine the need for an
in-depth assessment of the development of hyperandrogenic condition in women with DMt1 in the course of the

insulin treatment leading to reproductive disorders.

Key words: Anti-Mullerian hormone, testosterone, type 1 diabetes, PCOS, dysmenorrhea.

Introduction

Anti-Mullerian hormone (AMH) is a homodimeric
glycoprotein that belongs to the transforming growth
factor B (TGF-B) family and is produced by ovarian
granulosa cells from the 36-th g.w. to menopause (1,
2). The preanthral and small antral follicles, 2-8 mm in
size, have the highest expression of the hormone. With
the entry into the FSH-dependent phases of develop-
ment (8-10 mm), hormone synthesis is arrested in the
large antral and preovulatory follicles and AMH levels
become undetectable (2). The lack of AMH production
from large antral follicles over 9 mm is an important
condition for the selection of a dominant follicle (3), ie.
AMH is an important regulator of folliculogenesis in the
ovaries and is a major biomarker of ovarian reserve (4).
Thus, the clinical indications for assessment of AMH
levels are broad finding application in controlled ovar-
ian stimulation, in predicting the age of menopause,
in the differentiation of sexual development disorders,
in hypogonadotropic hypogonadism, granulosa cell
tumors, premature ovarian failure, autoimmune disor-
ders (rheumatoid arthritis), carriers of BRCA mutations,
women with type 1 diabetes mellitus (2).

Type 1 diabetes mellitus is a chronic autoimmune
metabolic disease, characterised by a lack in insulin
production from the pancreas as a result of beta-cell
destruction. Insulinopenia causes a number of systemic
effects on the every aspect of human health, in terms of
its protein, fat and carbohydrate metabolism and not
least on the reproductive system. Numerous studies
have shown a higher incidence of reproductive disor-
ders in women with type 1 diabetes such as late men-
arche and early menopause, hypothalamic anovula-
tion, oligo-/amenorrhea, polymenorrhea, autoimmune
disorders (greater frequency of ovarian antibodies and
premature ovarian failure), PCOS-like phenotype (hy-
perandrogenism and anovulation) (5).

PCOS is the most common endocrine disorder,
affecting 5-10% of women of active reproductive age
and is the leading cause of ovulatory dysfunction (6).
Despite the markedly heterogeneous phenotypic man-
ifestation there are 3 main characteristics of the syn-
drome - excess androgens, anovulation and morpho-
logically polycystic ovaries. A typical feature is the large

number of antral follicles smaller than 8 mm. Since folli-
cle growth is arrested, follicular development is disrupt-
ed and FSH is suppressed, the selection of a dominant
follicle is not possible (7). The increased number of pre-
antral and small antral follicles producing AMH leads
to 2 to 4 times higher hormone levels in women with
PCOS compared to the healthy population. Thus, AMH
is not only a marker of ovarian follicle count, but active-
ly takes part in the pathogenesis of PCOS (8).

The assessment of AMH levels in women with
DMt1 and concomitant PCOS is a matter of particu-
lar research interest, given the increasing incidence of
women with DMt1 worldwide and reported gonadal
dysfunction.

The aim of our study is to perform a comparative
analysis of AMH levels in women with DMt1 and clini-
cally healthy women in active reproductive age of simi-
lar age and BMI, as well as to assess its relationship with
the studied anamnestic, clinical and hormonal indices.

Materials and methods

We performed a transversal, observational,
case-control study in 37 women with DMt1 and 38
metabolically healthy women. The study was conduct-
ed in the Clinic of Endocrinology and Metabolic Dis-
eases at the University General Hospital ,Sveti Georgi”,
Plovdiv in the period January 2018 - December 2020.
All participants have given their written consent in ac-
cordance with the Declaration of Helsinki, as the study
was approved by the Scientific Ethics Board of the Re-
search Council at the Medical University, Plovdiv.

Inclusion criteria for the study were lack of: type 2
diabetes, pregnant and lactating women, the presence
of heart, respiratory, renal or hepatic failure, prolifer-
ative retinopathy, diabetic macroangiopathy, the pres-
ence of acute decompensation of metabolic disease at
the time of the study, hormonal (contraceptive) ther-
apy less than 3 months prior to the start of the study,
treatment of chronic concomitant pathology that could
affect hormonal indices.

All participants were interviewed on the folllow-
ing: disease duration, type of insulin administered, total
daily insulin dose; a detailed gynecological history was
taken concerning the age at menarche, the duration of
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the menstrual cycle, evidence of dysmenorrhea, preg-
nancy and miscarriage. The following anthropometric
measurements were performed: weight, height, and
body mass index was calculated according to the stan-
dard formula (9).

The diagnosis of PCOS was made according to the
Rotterdam Criteria (Rotterdam ESHRE / ASRM-Spon-
sored 2003), the presence of 2 of the following 3 char-
acteristics: 1. Oligo- and / or anovulation; 2. Clinical
and / or biochemical hyperandrogenism; 3. Morpho-
logically polycystic ovaries (10-12 follicles with a diam-
eter of 2-9 mm and / or a volume> 10 cm2). Anthropo-
metric indicators and basal levels of AMH, testosterone
(T), thyroid-stimulating hormone (TSH), serum prolactin
(PRL) were studied in all study participants.

Blood samples for laboratory tests were collected
under standard conditions - early in the morning, after
a 12" period of night fasting, in the follicular phase of
MC (2M-5" day after spontaneous MC). The venous sam-
ples were studied in the Central Clinical Laboratory at
the University general Hospital ,Sveti Georgy”, Plovdiv.

Serum concentrations of T and PRL were studied
by enzyme-linked immunosorbent assay with chemilu-
minescent detection, analyzer system: Access 2 Immu-
noassay System, Beckman Coulter, Inc., US. Serum TSH
concentration was tested by competitive chemilumines-
cent immunochemical analysis (CLIA), analyzer system:
Access 2 Immunoassay System, Beckman Coulter, Inc.,
USA. Anti-Miillerian hormone levels (serum concentra-
tion) were determined by chemiluminescent detection
paramagnetic enzyme analysis (CLIA), analyzer system:
Access 2 Immunoassay System, Beckman Coulter, Inc.,
USA, detection limit - < 0,02 ng / ml, sensitivity limit
-<0,08 ng/ml/.

Descriptive and inferential statistics were per-
formed. Continuous variables were first tested for nor-
mality of statistical distribution by Shapiro-Wilk test. All
normal distribution measurement data are expressed
as the meanzstandard deviation (SD). Comparisons
between two groups were analysed with Student’s
ttests for independent samples, comparisons among
three independent samples were analysed by ANOVA,
with Bonferroni correction for pairwise comparisons.
The non-normally distributed data were expressed as
median and interquartile range. Comparisons between
groups were carried out with use of the nonparametric
Mann-Whitney test for two independent groups or Kru-
skal-Wallis test for comparison of the three independent
groups. Dunn's multiple-comparison post hoc test was
used if significant differences were found. Categorical
variables were presented as absolute/relative frequen-
cies (counts/%). The Chi-square test was employed to
analyse the association between two categorical vari-
ables and if proven z-test was applied to test for differ-
ence of relative parts between the groups. Regarding

the data without a parametric distribution, Spearman’s
rho correlation coefficient was used for analysis of the
relationship between AMH and other clinical or lab-
oratory findings when non-normally distributed and
Pearson correlation (r) was applied when they were
normally distributed. Multiple linear regression was run
to predict AMH in the group of women with DMt1. Sta-
tistical analysis of the data was performed using SPSS
v.26 for Windows (IBM Corp. Released 2019. Armonk,
NY: IBM Corp). For all tests p-value < 0,05 indicated the
statistical significance.

Results

The anamnestic and clinical data and hormonal re-
sults are given in Table 1. The mean age of the subjects
in the present study was 30,04 £ 5,8 years and no statis-
tically significant difference was found between the pa-
tients with DMt1 and the control group (30,81 £ 5,91
years versus 29,29 £ 5,62 years, p = 0,26). There was
as well no statistically significant difference in terms of
BMI (23,31 £ 4,93 years versus 22,15 £ 6,20 years, p
= 0,57). Euthyroid function and normoprolactinaemia
were reported in all 75 participants. In women with
DMt1 AMH was significantly higher than in healthy
controls (p = 0,01). Women in the DMt1 group also
had statistically significantly higher T levels than healthy
controls (p=0,000).

As expected, HbA,  was higher in women with
DMt1 (p = 0,000), showng satisfactory metabolic con-
trol at the time of the study. The average duration of
DMt1 was 13,78 £ 8,30 years, the average TDD of in-
sulin was 54,27 + 17,27 E, and the average calculated
insulin dose per kg was 0,85 £ 0,21 E/kg.

In the present study, there was no significant dif-
ference in the age at menarche in women with DMt1
compared to the control group (p=0,69). Comparing the
participants with DMt1 and healthy controls, there was a
tendency for prolonged MC in women with DMt1, with-
out reaching statistical significance (p = 0,07). It turned
out that in the group of DMt1 there was a higher num-
ber of pregnancies (p = 0,005), births (p = 0,03) and mis-
carriages (p = 0,03) compared to healthy controls.

There was an association between dysmenorrhea
and the groups under consideration (chi-square - 6,134,
p=0,01). There was a statistically significant difference
between the relative proportion of diabetic women
with dysmenorrhea (51,4%) compared to healthy con-
trols with dysmenorrhea (23,7%) (z-test, p<0,05).

In women with DMT, the following significant pos-
itive correlations of AMH were demonstrated: with T (r
=0,645, p=0,000), with the presence of dysmenorrhea
(r=0,468, p = 0,003) and with the MC interval which
was extended (r=0,419, p=0,01). With respectto T, a
significant relationship was found with dysmenorrhea (r
=0,508, p=0,001) and with the MC interval (r = 0,634,
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p = 0,000), which was expected. There was also a posi-
tive significant relationship between dysmenorrhea and
the interval of MC (r=0,542, p=0,001).

In the group of women with DMt1 a multiple re-
gression was run to predict AMH influence by age,
BMI, glycated hemoglobin, PCOS, TSH, T and prolactin.
Stepwise method for inclusion of this variables in the
model was used. The variables significant to the model
were age and PCOS. These variables statistically signifi-
cantly predicted AMH - F (2, 34) = 16,840, p<0,000,
R2=0,705. Age and PROS variations explained in 71%
the variation of AMH, found in the DMt1 group.

Given the lack of a statistically significant differ-
ence in age and BMI, in order to exclude the effect
of PCOS on AMH levels, we further divided patients
with DMt into two subgroups: DMt1 with PCOS (n =
15) and DMt1 without PCOS (n = 22). The results are
shown in Table 2. Again, there was no statistically sig-
nificant difference in age when comparing women with
DMt1 and PCOS, DMt1 without PCOS and the control
group (29,20 + 4,63; 31,91 + 6,52; 29,29 + 5,62; p =
0,20). There was no significant difference between the
three compared groups in terms of BMI (23,39 £ 4,79
kg / m? 22,88 £ 5,45 kg / m?;, 22,15 £ 6,20 kg / m?; p
= 0,85). No significant differences in HbA, _ levels were
observed between the two subgroups with DTt1 (p =
0,90), still remaining higher in the women with DMt1
compared to the control women (p<0,001).

Women with DMt1 and PCOS had significantly

higher AMH levels than the ones without PCOS and
the healthy controls (p <0,001). In the DMt1 group
without PCOS, AMH levels were comparable to those
in the control group (p = 0,96) (Fig. 1). Regarding the
levels of total serum T - they were significantly higher in
the women with DMt1 and PCOS, compared to those
without PCOS and the healthy controls (p<0.001).
There was no statistically significant difference in T lev-
els between the women without PCOS and the healthy
controls (p=0,34) (Fig. 2).

When performing intergroup analysis, the wom-
en with DMt1 and PCOS had a longer MC interval
than those without PCOS and the healthy controls (p
<0.001), while there wasn‘t a statistically significant
difference in the groups of women with DMt1 with-
out PCOS and healthy controls (p=0.94). Women with
DMt1 without PCOS had a higher number of preg-
nancies (p = 0,036) and births (p = 0,033) compared
to healthy controls. In contrast, women with DMt1
and PCOS had a higher number of miscarriages than
healthy controls (p = 0,022), without reaching a statisti-
cally significant difference between the two subgroups
of women with DMt1 (p=0,40).

There was also an association with dysmenorrhea
in all the three studied groups (chi-square -25,138, p
= 0,000) as in the group with DM1 and PCOS the rel-
ative share of women with dysmenorrhea was statisti-
cally significantly higher (93,3%) compared to that in
the group without PCOS - 22,7% and healthy controls

Table 1. DMt1 Controls P - value

Anthropometric, anamnes- (n=37) (n=38)

tic and hormonal parame- Median; IQR Median; IQR

ters in women with DMt1

and hea|thy controls Age* 30.81£5.91 29.29+5.62 0.26 °
MI (kg / m?) 23.31;4.93 22.15;6.20 0.57!
HbA, _(%)* 7.83%1.45 4.77+0.24 0.000 °
AMH (ng/ml) 4.21;4.09 3.08;2.07 0.01"
Testosterone (mg/ml) 0.60;0.42 0.46;0.20 0.000*
TSH (mU/I) 2.21;1.79 1.61;1.25 0.047
Prolactin (mU/I) 210.57;126 218.55;108.33 0.55"
Age at menarche 13;2 13;2 0.691
MC (days)* 32.73£5.9 30.29+2.53 0.07 °
Pregnancies (number) 1,2 0.0;1 0.005 '
Births (number) 1;1 0.0;1 0.03'*
Miscarriages (number) 0.0;1 0.0;0.0 0.03 '

. DMt1 duration (years) 13.78+8.30 - -

mean+SD : : -
° _ Trtest; TDD insulin (units) 54.27+17.27 - -
! -~ Mann-Withey U test Insulin dose/kg 0.85+0.21 - -
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Table 2. Anthropometric, anamnestic and hormonal parameters in women with DMt1 - with PCOS and

without PCOS and healthy controls

DMt1 with PCOS | DMt1 without Controls P - value
(n=15) PCOS (n=22) (n=38)
Median; IQR Median; IQR Median; IQR

Age* 29,20+4,63 31,91+6,52 29,29+5,618 0,20°
BMI (kg/m?) 23,39;4,79 22,88;5,45 22,15;6,20 0,85 !
HbA1C (%)* 7,82+1,66 %2 7,83+1,340bb 4,770,224 0,000 °
AMH (ng/ml) 7,18;4,74 = 3,16;2,34 cc 3,08;2,07 0,000 *
Testosterone (ng/ml) 0,96;0,31 @ 0,57;0,18 ccc 0,46;0,20 0,000
TSH (mU/1) 2,32;1,37 1,87:1,85 1,61;1,25 0,049 *
Prolactin (mU/I) 210.57;116.37 208,21;169,78 218,55;108,33 0,711
Age at menarche 13;4 13;2 13;2 0,891
MC (days) 38;3 29;4 ccc 30;3 0,000 !
Pregnancies (number) 1;2 1;2° 0,0;1 0,018
Births (number) 0,0;1 1,20 0,0;1 0,039
Miscarriages (number) 0,0;1° 0,0;1 0,0;0 0,026
Duration of DM (years)* 11,87%6,60 15,09£9,20 - 0,25°
TDD insulin (units)* 0,82+0.24 0,86%0,20 - 0,76 °
Insulin Dose/kg* 53,20+18,63 55+£16,68 - 0,56 °

*meanzSD; ° - Anova test; ' - Kruskall-Wallis test
2 - presence of a significant difference between DMt1 with PCOS and healthy controls:

2~ P<0,05, ** - P<0,001

b— presence of a significant difference between DMt1 without PCOS and healthy controls

b P<0,05, * - P<0,001

¢ - presence of a significant difference between DM1 with PCOS and DMT1 without PCOS :

¢ - P<0,05, «c- P<0,001

- 23,7% (z-test, p = <0,05).

Women with DMt1 without PCOS and those with
PCOS did not differ significantly in terms of duration
of the disease (p = 0,25), TDD (p = 0,76) and insulin
dose/kg body weight (p = 0,56). In the DMt1 group
without PCOS, a positive correlation of dysmenor-
rhea with the interval of MC was also demonstrated
(r=0,445, p=0,04).

Discussion

In our study, the DMtTwomen had higher AMH
levels compared to the healthy controls. But when
eliminating the effect of the PCOS phenotype on AMH
levels, this dependence did not persist - women with
DMtTonly without PCOS had AMH levels comparable
to those of healthy controls. No significant correlations
of the latter with the other studied parameters were
observed.

Al Khafaji et al. (10) registered significantly lower

AMH levels (p = 0,000) and higher glycated hemo-
globin (p = 0,000) in diabetics compared to healthy
controls. In their study DMt1 was an independent risk
factor for AMH levels in women of active reproduc-
tive age (10). The study of Kadirogullar1 et al. (11) from
2019 showed similar results. 42 women with DMt1 and
65 healthy controls were studied. AMH levels and AFC
(antral follicular count) were lower in diabetic women
(p =0,001) and the poor glycemic control had a signif-
icant effect on AMH levels (11). In a cross-sectional
study, Kim et al. (12) studied AMH levels among 321
patients with type 1 diabetes and 376 controls who did
not undergo hysterectomy, ovariectomy, and did not
experience early menopause at the time of the study.
AMH levels had been found to be significantly lower in
women with type 1 diabetes up to the age of 35 (12).
Our results did not show statistically significant dif-
ferences in total serum testosterone levels and the char-
acteristics of MC in women with DMt1 without PCOS
compared to the healthy controls. In the study by Soto
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et al. (13) from 2009, women with type 1 diabetes
presented with more frequent MC disorders, higher
testosterone and androstenedione levels, and lower
AMH levels over the age of 33 compared to healthy
controls. DMt1 was an independent risk factor for
AMH levels (13).

Despite the reported lower birth rates and re-
duced fertility in women with DMt1 (14, 15), in our
study women with DTt1 had a greater number of preg-
nancies and births compared to the healthy controls.
Early assessment of reproductive status in women with
DMt1 is found to be important for adequate planning
of future normal pregnancy, selection of appropriate
contraception, improvement of glycemic control and

thus reducing the number of miscarriages. Probably this
was the main reason for the better reproductive results
in the women with DMt1 without a hyperandrogenic
state in our study. Further purposeful studies with high-
er number of participants are needed to elucidate the
observed fact.

When dividing women with DMt1 in two subgroups
according to the PCOS-like phenotype state, we found
that DMt1 women with PCOS had significantly higher
levels of AMH and testosterone compared to those not
exhibiting the syndrome and the healthy controls.

In 2007, Codner et al. (16) conducted a cross-sec-
tional study to determine AMH and steroid hormone
levels among 17 women with DMt1 and PCOS, 20

250

EngokpuHonozusi Tom XXVI Ne4/2021



patients with PCOS with no concomitant DM, and 35
clinically and hormonally healthy controls. Showing
elevated levels of total serum testosterone, women
with DMt1 and PCOS were comparable to healthy
controls in terms of AMH, despite the polycystic mor-
phology. No correlation was found between insulin
dose / kg and AMH levels in DMt1. In all three groups,
AMH levels correlated positively with the antral follic-
ular count (16).

Referring to the cited study, in 2016 Lebkowska
et al. (17) compared AMH levels in 37 women with
DMt1 (16 with PCOS and 21 without PCOS), 36 wom-
en with proven PCOS without DM, and 16 matched
for age and BMI-healthy controls. The results showed
significantly increased levels of AMH in women with
DMt1 and PCOS compared to DMt1 without PCOS (p
<0.001), in the absence of statistically significant differ-
ences between the two PCOS groups - with or without
DMt1, which is in accordance with our results. There
were no significant differences in ovarian volume and
antral follicular count between women with PCOS -
diabetic or not, but both parameters were significantly
higher compared to healthy controls. A positive correla-
tion of AMH and LH, testosterone, and antral follicle
count was reported. When performing regression anal-
ysis, AMH was indicated as the only predictor of PCOS
in the women with DMt1 (OR = 1,73; 95% CI 1,07-
2,79, p = 0,023). The authors concluded that women
with DMt1 and PCOS had a hormonal profile similar to
that of the women with PCOS syndrome. (17).

In 2000, Escobar-Morreale et al. (18) found hyper-
androgenism in 38,8% of women with DMt1, 18,8%
of whom met the criteria for PCOS, and 20% present-
ed with hirsutism in normo-ovulatory cycles. Women
with DMt1 and PCOS had significantly elevated levels
of free testosterone and androstenedione compared
to healthy controls and normo-androgenic diabetics.
Age of disease detection, glycemic control, mean in-
sulin dose, and disease duration did not significantly
affect the results (18). These data also coincide with
our observations.

A number of studies from the end of the last and
the beginning of the 21st century have established a
later age at menarche in adolescent girls with DMt1
(19, 20), especially when diagnosing the disease be-
fore 10 years of age. (21, 22). Our study did not show
a statistically significant difference in the age of men-
arche in the women with DMt1 due to the low num-
ber of participants diagnosed with DMt1 before the
age of menarche.

Menstrual cycle disorders such as oligomenorrhea,
amenorrhea are well known in women with DMt1 (23,
24). In our study there was as a tendency for pro-

longed MC in the women with DMt1, in the absence
of achieved statistical significance compared to the
healthy controls. When the intergroup analysis was per-
formed, women with DMt1 and PCOS had a longer
MC interval than those without PCOS and the healthy
controls. Despite the lack of a reported association be-
tween dysmenorrhea and DMt1, our study found a sta-
tistically significant difference between the

relative proportion of diabetic women with dysmenor-
rhea - 51,4% compared to healthy controls with dys-
menorrhea - 23,7%. This is what makes the detailed
gynecological anamnesis an important part of the di-
agnostic approach to women with DMt1 in addition to
the biochemical and hormonal tests.

Serum prolactin levels were similar between pa-
tients in the two subgroups with diabetes and healthy
controls, so cannot affect reproductive parameters and
the menstrual cycle duration. TSH was higher in the
subgroup with DMt1 and PCOS compared to healthy
controls, remaining completely within the reference
range, and the significance of the difference was mar-
ginal - p = 0,049. The apparent clinical and hormonal
euthyroid status in the current sample of women with
DMT1 and the lack of correlations of TSH with AMH
do not suggest a relationship between thyroid func-
tion and AMH. However, having in mind the border-
line difference we have found in our study there is a
need of a more detailed search for possible relation
of both thyroid hormones and antibodies with AMH,
especially given the association of DMt1 with autoim-
mune thyroid disease.

In conclusion, AMH was elevated in our women
with DMt1 compared to the healthy controls only in
the presence of a PCOS-like phenotype. In our study,
the presence of DMt1, its duration and the dose of in-
sulin did not affect AMH levels. Women with DMt1
without PCOS did not show significant differences in
ovarian reserve, and even had a higher number of preg-
nancies and births than the healthy controls in the cur-
rent sample. Given the average age of the subgroups,
the latter fact, in addition to the lack of hyperandro-
genic condition associated with an impaired ovulatory
cycle, can be speculatively interpreted as a desire for
earlier reproduction when the glycaemic control is still
satisfactory given concerns about impairement of the
reproductive function with progression of the disease.
In view of the proven role of AMH as an important
biomarker of ovarian reserve and its predictive impor-
tance for good fertility, the results of the present study
necessitate an in-depth assessment of the development
of a hyperandrogenic status in women with DMt1 in
the course of insulin treatment leading to reproductive
disorders in time.
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Pe3slome

INpegcmaBeHuam cayyal ce omHaca 3a 66 20qu-
WeH MbXK C guazHOCMuUUupaH Xunonumyumapus3bm U
ueHmpaaeH uHcunugeH guabem no noBog KoHcyma-
muBeH, acmeHo-aguHamuyeH U NOAUGUNCO-NOAUYPU-
yeH cuHgpom. [NpoBegeHama mazHUMO-pe3OHaHCHA
momoepacpua (MPT) Ha xunomaaamo-xunodpuzapHa
obaacm Buzyasusupa ageHom 6 uHpyHgubyrapHama
obAacm ¢ pegykuua Ha NapeHxuma Ha ageHoXunodu-
3ama. 3amecmumeAHama mepanua C aHmuguype-
MuyYeH XOPMOH, 2AtOKOKopmukougu u AeBomupo-
kcuH Bogu go u3zBecmHo nogobpeHue Ha 06WOMO
cbecmosaHue. o noBog wuliHa AumgageHomezaaun
u uzaBa Ha BpoHxO-nyaMoHareH cuHgpom B xoga Ha
AeveHuemo ce npoBexga ekcuuzua Ha AumdeH Bb-
3€A C UMYHOXUCMOXUMUYHO u3zcaegBaHe, nokazBawo
memacmasza om HeBpoeHgokpuHeH GeaogpobeH Kap-
yuHom. Mpu komntombpHa momozpacpus (KT) Ha beau
gpoboBe ce ycmanoBaBa mymop ¢ AumpHU mema-
cmasu. MNpu nauueHma ce 3anouBa AeveHue C NOAU-
xumuomepanusa (npoBegeHu 6 kypca ¢ Nakaumakcea
u Kap6onaamuH), Ha ¢poHa Ha koemo noayyaBa mo3b-
yeH uHcyam, goBea go AemaaeH u3zxog. B gupeperuu-
AAHO-gUA2HOCMUYEH NAAH ce 00CbXKga CbuemaHue Ha
HeBpoeHgokpuHeH mymop (HET) ¢ numyuuumom uau
HET Ha 6aA gpob ¢ memacmasa 6 xunoduzHa xae3a.

KaioyoBu gymu:

Xunonumyumapu3bm, UeHMpaAeH UHcuUNugeH
guabem, numyuuumonm, HeBpoeHgoKpuHeH Mymop
Ha 6aA gpo0

MocmwvnBane: 10. 11. 2021
PeBuzupare: 09. 12. 2021
lNpuemare: 12. 12. 2021

BbBegeHue

Xunonumyumapuzmbem e 3aboaaBaHe, koemo
ce xapakmepu3upa ¢ gejpuyum Ha eguH uau noBeue
XunoguzapHu xopmoHu. Hal-uecmama npuuuHa 3a
Xunonumyumapu3zbm ca Xunou3zapHume mymopu,
caegBatu om kucmu 6 xunomasamyca u UH(PYHGU-
6yayma, uHpuampamuBHu, Bb3nasumeHu, cbgoBu
UAU gpyau HapyweHus, Kakmo u paguomepanua (1).
Memacmazume 8 xunodguzHama >kae3a npegcma-
BanBam 1% om mymopume Ha xunocpuzama u ce
omkpuBam 6 3,6% om aymoncupaHume nauueHmu c
memacmamu4Ho 3A0kadecmBero 3aboaaBare (2). Te
ce noaBaBam Had-uecmo npu Bb3pacmHu nauueHmu,
ocobeHo B wecmomo uAu cegmomo gecemuaemue,
6e3 pa3auka mexkgy noroBeme (3). MoBeuemo cayuau
Ha memacma3su 6 xunocuzama ce omkpuBam upes3
obpazHa guazHocmuka (4) u 6uBam Ge3cumnmomHu
(5). Hat-uecmume nbpBuyHu u3moyuHuuU 3a Mmemac-
ma3u 6 xunogpuzama ca KapuuHoOMm Ha 2bpgama, 6eao-
gpobeH KapuuHom, HeonAazmu Ha wumoBugHa »kae3a
U 6bOpeyvHo-KAEMBbYEH KapUUHOM.

KapuuHombm Ha beaua gpob e Bogewama npu-
yuHa 3a cMbpm om 3aokavecmBeHo 3aboanaBaHe 6
cBemoBer mawab u yecmo ce guazHocmuuupa B Ha-
npegHaaume cmaguu, kamo Had-yecmume mecma 3a
memacmaszupaHe ca HepBHama cucmema, Kocmume,
YyepHuUa gpob, guxameaHama cucmema u HagbwvOpeu-
Hama >Ae3a (6). HeBpoeHgokpuHHUMeE Mymopu Ha
H6eaume gpoboBe ob6xBawam om 1 go 6% om Bcuuku
6eAogpobHU HeonAazmu. XapakmepHo 3a NOCAegHU-
me e eKmonu4yHama XopMoHaAHa cekpeuusa.

Mumyuuyumomume ca pegku nbpBuyHu mymopu,
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NPOU3X0XKgawu OM maka HapedeHume numyuuumu
- CneuuaAu3upaHu 2AuaAHU kaemku B HeBpoxunodu-
3ama u uHgyHgubyayma (7). NMumyuuumomume no-
KazBam CXOgHU XUCMOAO2UYHU XapakmepucmuKku C
HopmaAaHama HeBpoxunodgusa (7). Xapakmepucmuku-
me Ha me3u mymopu npu HeBpouzobpazaBawu u3z-
caegBaHun He ca cneuuduYHU, Kamo guazHo3ama ce
ocHoBaBa 2raBHO Ha XuCMOAO2UYHUME HaXOgKu. Au-
epeHyuasHama guazHo3ia BkarouBa uHmpa- u cynpa-
CeAapHU Ae3UU: aCMPOUUMOMU, 2PaHYAO30-KAEMbYHU
MUMOPU, MEHUH2UOMU, 2aH2AUO2AUOMU, Capkougo3a,
ageHoOMU Ha xunodu3ama, 2epmuHamuBHO-KAeMbUHU
MyMOpU, KpaHUOGapuH2eoM U MemacmamuvHu

mymopu. Had-vuecmo cpewaHume mymopu B8 masu
obAaacm ca ageHomume Ha Xunogu3ama u 2paHyAo-
30-KAemMbYHUMeE Mymopu (8).

Hacmoawusm cayyal npegcmaBa mbx Ha 66
20gUHU C guazHOCMUUUPaH Xunonumyumapu3bm U
ueHmMpaAeH uHcunugeH guabem. NpoBegeHama mae-
HUMo-pe3oHaHcHa momoepacpua (MPT) Ha xunoma-
Aamo-xunodpusapHa obracm Bu3yaauzupa ageHom 6
uHgyHgubyrapHama obaacm ¢ pegykuua Ha napeH-
XUMa Ha ageHoxunoduzama. B xoga Ha gaeHocmuu-
Ho-mepaneBmuuHua npouec ce omkpuBa HeBpoe-
goKkpuHeH mymop Ha 6eaume gpo6oBe 6 cmaguld Ha
memacmasupaHe.

OnucaHue Ha KAUHUYHUA CAyYau

Kacae e ce 3a Mmb>X Ha 66 20guHu, nbpBuuHo xocnumaausupar 8 MHgekyuo3zHa kauHuka Ha YMBAA |, CB8.
feopau” - MroBguB no noBog Ha cybhebpurumem, acmeHo-aguHamuveH, KoHcymamuBeH u NOAUGUNCO-NOAUY-
pudeH cuHgpom (guypesa 6-7 A/24 u.). o Bpeme Ha boaHuuHUA Nnpecmol e omxBbpAeHO UHPEKUUO3ZHO 3a00A8-
BaHe, npoBegeHa e KOHCYAMauua ¢ eHgOKPUHOAO2 U npu nocmaBeHa guazHo3a uHcunugeH guabem 6v3 ocHoBa
Ha KAUHUYHU U AabopamopHU gaHHU e 3anodHama mepanua ¢ aHmuguypemudeH xopmoH (AAX) ¢ nocaegBawa
xocnumaausauua 8 KauHuka no EHgokpuHoaozua u 6oaecmu Ha oOmaHama 3a guazHocmuyHo ymounaBaHe. o
aHamMHecmuy4HU gaHHU onAakBaHuama Ha nayueHma ca ¢ gaBHocm okoAo 3 meceua. He e npuemaa cucmemHo
megukameHmu, ompuda BpegHocmu.

(Du3ukarHume uzcaegBaHua nokazBam 6aega u cyxoBama koxka. Xabumycbm e HopmocmeHudeH (P - 150
cm; Teano - 54 k2; ITM - 24 ke/m?). OmkpuBa ce gBycmpanHa wudlHa AumdageHomezaaua, Koamo e HeboAes-
HeHa. AuwaHemo e gBycmpanHo Be3zukyrapHo, 6e3 xpunoBa Haxogka. CbpgeuHama gelHOCM e pummuyHa ¢
yecmoma 80 yg./muH., apmepuasHomo HaaazaHe e 120/80 mmHg. Kopembm e mek, Heboae3HeH, ¢ (hu3UOoAO-
2uU4Ha nepucmaamuka. YepeH gpob u caeska - HeyBeauueHu npu naanayua. [Naanupam ce HopmaAHU NYAcAUUU
Ha nepucepHume apmepuu. AuncBam omouu no nogbegpuuume.

Mpu npoBegeHume aabopamopHu uzcaegBarua ce ycmarHoBaBam HopmaaHu HuBa Ha ocmambyHU A30MHU
MeAa, KpeamuHUH U eAeKMPOAUMU, HAMA gaHHU 32 aHemudeH cuHgpom, AeBkouumo3sa, npomeru B yuepHogpob-
HUMeEe eH3UMU U gp. NAamMOAO2UYHU omkAaoHeHus. IpoBegeHume xopmoHaaHu u3caegBaHua goka3zBam xunonu-
myumapu3bm € XUNO20HAgu3bM, XUNOKOPMUUU3bM, XUNOMUPEOUgU3bM, XUNOCOMAaMOMPONU3bM U YMmepeHo
noBuweH nporakmuH (Taba. 1).

Tabauya 1. XopmoH Pe3yamam PedpepeHnmuu 2paHuyu

bazaAHu xopmoHaaHu LH (1U/L) 0,0 1,24 - 8,62

uzcregBanun. FSH (1U/L) 0,04 1,27-19,26
Testosterone (ng/ml) 0,0 1,75- 7,81
ACTH (pg/ml) 11,79 50 - 47
Cortisol = 8 h (nmol/l) 33,53 154-624
Cortisol = 23 h (nmol/l) 24,79 -
TSH (mU/I) 1,411 0,34-5,6
FT, (pmol/l) 4,04 7,86- 14,41
FT, (pmol/I) 2,86 3,8:6,0
STH (ng/ml) 0,11 0,05-3,0
Prolactin (mU/I) 465,13 55 - 280
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Cazumanet cpe3 6 T1
- Xunomaaamo-
Xunodu3zapHa obracm
nocmKoHmMpacmHo (A)
u HamuBHo (B).

CAeg guazHOCMuUUpaHe Ha Xunonumyumapu3ma ce 3anoyHa 3amecmumeAHa Mmepanua UHUUUAAHO C
2alokokopmukougu u AeBomupokcuroB npenapam 6 gonbaneHue kom AAX. [Npu ochmaamonozuuro uzcaegBa-
He, BKA. KOMNIOMbPHA Nepumempusn He ce ycmaHoBaBam omkaoHeHuA. XemamoAo2uuHama KOHCyamauua e
Nnpenopbka 3a eKCyu3ua Ha AUMMPEH HOGYA U UMYHOXUCMOXUMUYHO u3caegBare 3a ymounaBaHe Ha aumdpage-
HomezaAauama npu Aunca Ha noBaraBaHe om aHmubGuomu4Ho AeyeHue.

Exoepacpusma Ha wulHa ob6aacm Bu3yaausupa wumoBugHa >KAae3a ¢ HOPMAAHO Pa3NOAOXKeHUe, (PopMa,
20AEMUHa U HopMoexozeHHa exozpagcka cmpykmypa 6e3 Hogo3Hu chopmauuu. ABycmparHo ce ycmarHoBaBam
yBeaudeHu wulHu AumcpHU Bb3AU, CycheKmMHU 3a AUMgO-NpoAudpepamuBeH npouec.

INpu MPT Ha xunomaaamo-xunocuzapHa obaacm ce peaucmpupa uzouHmen3Ha 8v6 Bcuuku uzmepBanua
coAugHa ,maca”, opeaHHocBbp3aHa ¢ uHpyHgubyayma, Kosmo maHupecmHo noBuwaba uHmMeH3Hama cu xa-
pakmepucmuka cAeg anAukauua Ha KoHmpacmua mamepua. Haauue e uzBecmHa pegykuua Ha napeHxuma Ha
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ageHoxunogu3ama, a HeBpoxunogu3zama He ce uzobpazaBa Ha MUNUYHOMO CU MACMO C XapakmepHua xune-
pudmenzumem B8 T1 uzmepBaHuama. Camuam uHyHgubyaym ce npegcmaba pa3wupeH, ¢ HepaBHu KoHMypu
u peramuBHO XOMO2eHHa UHMpaAe3uOHHa Xapakmepucmuka, Kamo gop3aAHO OMm Hez20, NO X0ga Ha cpegHama
My mpema e HaAuue OKpbaAaeHa, xunepuHmesHa 6 T1 30Ha ¢ guamembp 3,5-4 mm, koamo B uzmepBaremo c
macmHa camypauua He ce Bu3yaau3zupa - macmHa kanka. YnAbmHeH u pajwuper ce npegcmaBa gop3ym ceae.
3axaroyenue - MMumyuuyumom/uHyHgubysom. PempoundyHgubysapeH aunom. Pegykuua Ha napeHxuma
Ha xunodpuzama (Que. 1).
Creg npoBexkgaHe Ha aHmubuomuyeH KYpc u Aunca Ha noBauaBaHe Ha AuMpageHOMe2aAuama, nayueHmvm
bewe HACOYEH KbM XUPYpPaUudHa KAUHUKA 3@ eKxcyu3ua Ha aumgpeH Bov3zen. Caeg npoBexxgare Ha uHmepBeHyuama
ce noaBaBa bpPoHXO-NYAMOHaAEH CUHGPOM. [IpenopbyaHama om NYAMOAOR2 U KapguoAo2 aHmubuomu4yHa u cumn-
momamuyHa mepanus ca be3 3HaYuUM KAUHUYEH ehekm.

VimyHoxucmoxumuuyHomo u3caegBare noka3zBa aumgpeH Bb3ea ¢ memacmasza om HegudpepeHuupaH Kap-
uuHom. Tymopbm e u3epageH om 2He3ga u noBaekaa om amunuyHU KAEMKU C e03UHOPUAHA uumonaa3ma u
XUNEePXPOMHU Agpa € u3zpazeHa mumomuyHa akmuBHocm. TymopHume kaemku ca nozumuBHu 3a panCK, CK 7,
Chromogranin A u ca HecamuBHu 3a CK20, p63, S-100. Mopgoao2uyHama KapmuHa U UMyHOXUCMOXUMUYHUAM
npogua ca B nogkpena Ha memacmasza om HeBpoeHgokpuHeH mymop (HET) Ha 6eaua gpob (Due. 2 u 3).

Ol Aumcpen Bb3en ¢ memacmasa - ouBemaBaHe xemamokcuauH-eo3uH. MoBaekaa om amunuinu
KAEMKU C €03UHOCPUAHA UUMONAA3Ma U XUNEPXPOMHU Agpa € U3pazeHa mumomuyHa akmuBHocm.

ek
>3

[ SRy N 3t b - mn P N A SR g
" ? =‘f? 2 fx g‘-‘ _#ﬂ s R = » ."-";‘r‘

L}
g

NT e
|
i a
<
i,

s S R

b 4 : - i W, :;V‘\L .4"":
o N R

i

3
i
33y
NG
2

S

Ny TSR A . { » i =
LAY W m 2@ R sy

Ouzypa =1, AumdpeH Bb3ea ¢ memacmasza - umyHoxucmoxumus. [NoumuBHu mymopHu kaemiku Ha Chromogranin A u CK7.

Chromogranin A K7
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C o2aeg Ha mazu Haxogka ce npoBege komniombpHa momoezpadpua (KT) Ha epbgeH Kow € KOHMpacmHo
ycuaBaHe (Que. 4 u 5). Onucarue Ha KT: AeceH 6aAr gpob - OKOAO gOAHO AOGapHUA BPOHX U HaYaAHUME My
ceameHMHU pa3kaoHeHun, ce ycmaHoBaBam HenpaBuAHu nepubpoHXUaAHU ynAbMHEHUA C Hepe3Ku oyepmaHun
KbM CbCegHUA NapeHXuUM — ymecmHo u3katouBaHe Ha HeonaacmuueH npougec, 8 gugpepeHyuasHo guazHOCMU-
YyeH nAaH uHpuampamuBeH npouec om gpyzo ecmecmBo. Haauvue Ha o2HUwHa Ae3ua B8 o6aacmma Ha Bmopu
ceameHmM ¢ guamembp 20 MM U NABMHOCMHA Xapakmepucmuka caeqg koHmpacmupaHe go 39XE - Bmopuuen
HOQUA UAU KpbebA uHpuampam. AaB 6aa gpob - 6e3 o2HUWHU U/uAu uHpuAmpamuBHU npomeHu. Meguacmu-
Hym - Ha Bcuuku HuBa ca Haauue mHOoXecmBo y2oremeHu AUMPHU Bb3AU, KAMO No-20AEMUME NO pa3zmep ca
pa3znoAoxeHu B gacHo. AecHuU napampaxeaaHu AumgHU Bb3AU ¢ guamembp go 30 Mm, QOPMONYAMOHAAHU - gO
15 MM, cybKapuHaAHU - go 22 mm, geceH xuayceH - 31 mm. ABycmpaHHu maaku naeBpasHu u nepukapgeH U3Au-
Bu. Topakc - 6e3 goroBumu Bmopuuru uzmeHeHua. fopHa mpema Ha abgomeH - gaHHU 3a nogguagpazmasHa
AUMageHonamua.

KT Ha beau gpoboBe - Haauuue Ha Ae3ua B geceH 6aA gpob C NOAUUUKAUYHU OYepmaHus, Hano-
gobaBawu cNUKYAU KbM NapeHXuma.

Zoom: 124% Toom 124%
Lossless / Uncompressed Lossless / Uncompreased
wazLR wizLie

KT Ha 6eau gpoboBe - gaHHU 3a napaaopmanHu AUMHU Bb3Au.
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Ha 6azama Ha npoBegeHume XOpMOHaAHU, UMY-
HOXUCMOXUMUYHU U obpa3Hu u3zcaegBaHua ce npue
guazHO3ama Xunonumyumapu3bm, UeHMpPAAEH UHCU-
nugeH guabem u HET Ha 6eaume gpob6oBe. B gudpe-
peHUUaAHO gua2HOCMUYeH NAAH Ha xunodpu3zapHama
Haxogka ce o6cbgu memacmamudueH npouec 6 uH-
dpyHgubyayma. HeBpoxupypauuHama KoHcyamauua
He npenopbya npoBexxgaHe Ha onepamuBHO AeveHue
Ha Xunocu3zapHuUa Mymop Ha Mo3u eman Ha AedyeHue.
[MayueHMbmM bewe HacoueH KbM OHKOAO2UYHA KAU-
Huka 3a npoBexkgaHe Ha cneuuaAu3zupaHoO AedeHue.
INpu npogbaxkaBawomo npocaegaBaHe caeg OKOAO 6
Meceua AeveHue ¢ noauxumuomepanusa (npoBegeHu 6
Kypca ¢ INakaumakcea u KapbonaamuH) nayueHmbm
noayyaBa mo3zbueH uHcyam, goBea go aemaneH u3-
Xx0g. Hama HaAuuyHO aymoncuoHHO gocue.

ObcvikgaHe

B onucaHua om Hac cayual ce npegcmaBa mox
Ha 66 20guHU C guazHOCMUUUPaH Xunonumyumapu-
3bm u be3Bkyced guabem B cbuemaHue ¢ HeBpoeH-
goKkpuHeH mymop Ha Geaume gpoboBe 6 cmaguu Ha
memacmaszupaHe, 6e3 ga e gokazaHo ecmecmBomo
Ha npoueca 8 xunomasamo-xunouzapHama obaacm.
Mpu npegcmaBerua nauueHm He Gewe Bb3MOXKHO ga
ce Bepudpuyupa cycnekyuama 3a numyuyumom, Mol
kamo He e npoBegeHo onepamuBHo omcmpaHaBaHe
Ha Mymopa € XUCmoAo2u4eH aHaAau3. Auckymabua-
Ho e ecmecmBomo Ha mymopa, goBea go pazBumue
Ha XunonNUMYyuMapu3bm C XUNEpPNPOAaKMUHEMUS U
uHcunugHua guabem - nbpBuyeH NuUMyUUUMOM UAU
memacmamuveH npouec 8 uHgpyHgubyayma om goka-
3aHua npouec B8 6eaua gpob.

HeBpoeHgokpuHHume mymopu Ha Geaume
gpoboBe ob6xBawam om 1 go 6% om Bcuuku 6eno-
gpobHu Heonaazmu. Memacmazu 6 xunodguzama
obukHoBeHo ce omkpuBam npu nayueHmu ¢ Hanpeg-
HaAo 3A0kavecmBero 3aboaaBare, HO me Hal-yecmo
ocmaBam 6e3 uzaBa, 3awomo obuualHo gpyau me-
macmasu Ha 3aokavecmBeHua npouec cbkpawabBam
Bpememo Ha >kuBom Ha nauueHmume (9). Mo-pagko
memacmazume ce omkpuBam nopagu npusHauu u/
UAU cumnmomu Ha yBperkgaHe Ha xunodpu3zapHama
obAacm, npegxoxgawu guazHo3ama Ha nbpBuu-
Hua mymop (2, 10), kakmo B8 npegcmaBeHua om Hac
cAydad. Had-yecmume nopBuuHu U3movHUuU Ha Xu-
nogpu3zapHu memacmasu ca 3aokavecmBeHume npo-
UECU Ha MAeYHUME XAe3U Npu XKeHume u Ha Geaume
gpoboBe npu mbxkeme (5), kamo me3u gBe AoKaAau3a-
uuu npegcmabBaaBam okoro gBe mpemu om Bcuuku
cAyyau, caegBaHu om mMaAu2HOMUME HAa Npocmama u
6b6pek (2). HeBpoeHgokpuHHUME HEoNAa3Mu Cbwo
moz2am ga noka3zBam aepecuBHo noBegeHue, a yuac-
muemo Ha xunogu3zama e uzkAlyumeaHo pagko (11).

B ckopoweH 0630p ca cbbpaHu okoao 15 cayyas
Ha memacmazu B8 xunoduzama om HeBpoeHgokpuHHa
HeonAa3ufa, Kamo gpebHokAembueHHUAM Herogpo-
6eH KapuuHom e yecmo cpewgaH (12). Pedro Freire de
Siqueira u comp. (13) onucBam KAuHuUueH cayyal Ha
»KeHa Ha 64 2oguHu, nauueHmka 8 CnewHo omgeaeHue
C aHaMHe3a 3a anamus, aCMeHUn, COMHOAEHMHOCM, NO-
AUYpUA U HUKMYpUA OmM OKOAO 3 meceua u onaakBaHun
om 2ageHe, noBpbwane, 2anaBoboaue, gBolHo Burkga-
He U 3amb2AeHO 3peHue ¢ bbp3a npozpecus go gByc-
mpaHHa amaBpo3za. Om npoBegeHume XOpPMOHaAHU
u3caegBaHua nauvueHmMKama e C gaHHU 3a Xunonumy-
umapu3bm, guazoCMuUUUpaH e u ueHmpaneH 6e36kyceH
guabem. NMocpegcmBom MPT ¢ konmpacm ce Bu3yanu-
3upa ekcnaH3uBHa popmauun 8 cerapHama obaacm cbe
3acazaHe Ha cbcegHU cmpykmypu. MNpu nayueHmkama
ce npoBexkga mpaHccgheHougaaHa YacmuuHa pe3ekuus
Ha (hopmayuama, KAMo NAMOAO20-aHAMOMUYHUAM aHa-
AU3 € C gaHHU 3a memacma3a om HET Ha 6eaume gpo-
6068e. NMpoBe>xkga ce HacoueHa KT Ha beau gpoboBe ¢
ueAa mbpceHe Ha nbpBuuHo o2HUWE U ce Bu3yaauzupa
muymopHa cpopmauun 8 goaHua A06 Ha geceH 6aa gpo0.
[pu nauueHmMKama e Ha3HaYeHa mepanua C 2AOKOKOP-
mukougu, AeBomupoKCUH, aHMuguypemuyeH XOPMOH
Kamo e HacoueHa 3a npoBexkgaHe Ha paguomepanus Ha
ueHmpaaHa HepBHa cucmema u nocregBawa cucmemHa
xumuomepanus (13).

OnucaHuam KAuHuU4eH caydat om PF de Siqueira
u cbmp. Hanogo6aBa B 2orama cmeneH npe3zeHmupa-
HUA oM Hac cAyyal - gaHHU 3a Xunonumyumapu3bm
u ueHmpaaeH 6e3BkyceH guabem, cumnmomume Ha
Xunonumyumapu3zbm npegwecmBam cumnmomume
Ha nbpBuuHua 3a0kauecmBeH npouec, guazHocMuyu-
pa ce HET Ha 6eaume gpoboBe. B Hawua kauHuveH
cAayval Hama Bb3MOXKHOCM 32 Kame20puyHU gaHHU
camo om obpazHume u3caegBaHua 3a xapakmepa Ha
npoueca B xunomaaamo-xunoduzapHama obaacm
(nbpBuueH uAu memacmamuueH), gokamo npu 2ope-
uumupaHua Xxucmoaoz2udHume gaHHu nomBbpikga-
Bam memacmamuueH mymop 6 cenapHama obaacm.

Kelsey E. Sheahan u comp. (14) onucBam cayua
Ha >kKeHa Ha 52 2oguHu, nocmbnBawa 6 CnewHo om-
geAeHue no noBog 3azyba Ha 3peHuemo 3a gacHO
oko. MauueHmkama cbobwaba u 3a noaBa Ha ymopa,
exxegHeBHO 2raBoboaue, BueHe Ha cBam, nepuoguu-
HO 2ageHe U ameHopea om okoAo 3 meceua. NpoBe-
geHa e MPT Ha 2raBeH MO3bK C gaHHU 3a ceAapHa u
cynpaceAaapHa mymopHa opmauun, aHzaxkupawa u
geceH kaBepHo3eH curyc. INpu npoBexkgare Ha KT Ha
2pbgeH Kow, KOpem U ma3 C gaHHU 3a mymopHa op-
mauun B 2opeH A00 Ha AaB Gaa gpob, Ae3uu B caeska,
HagbbOpeuHU XAe3u u pemponepumoHeaaHo yBeau-
YyeHu Aum@HU Bb3Au. Om npoBegeHume XOpMOHaAHU
uzcaegBarua ¢ gaHHuU 3a xunonumyumapusbm. [pu
nauueHmkama e npoBegeHa no cnewHOCM MpaHc-
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cpeHougaAaHa pe3ekuua Ha mymopHama dgpopmauun
U gekomnpecua Ha 3pumeaHume HepBu, Kamo xuc-
moAo2uYHUAM aHaau3 e 6 Hacoka memacmasa om
ageHokapuyuHom Ha 6aa gpob. NMocmonepamuBHo e ¢
u3aBa Ha ueHmpaneH 6e36kyceH guabem. HazHaue-
Ha e mepanusa ¢ 2Al0KOKopmukougu, AeBomupoKcuH
U aHmMuguypemuyeH XOpMOH Kamo hayueHmkama e
HacoyeHa 3a paguo u umyHo-xumuomepanusa ¢ Kapbo-
naamuH, MNemempekceg u Nembpoauzymab (14).

J. Chu u comp. (15) npegcmaBam cayyad Ha xeHa
Ha 45 20guHU C onAakBaHuAa OM HamaAeHo 3peHue 3a
AaBo oko, gamupawu om 1 20guHa, XOoCnumMaau3u-
paHa 6 6oAHUYHO 3aBegeHue ¢ gaHHU 3a NnoAuypua u
npecbxBaHe Ha ycmama. Cbobwaba cbwo 3a noaba
Ha 2raBoboaue om okoao 2 meceua. HeBponozauu-
Hume u3caegBaHua ycmaHoBaBam 6HGumemnopaaHa
xemuanoncua. Om npoBegeHume XOPMOHAAHU U3-
caegBaHua 6e3 gaHHU 3a xunonumyumapu3bm. [pu
npoBexkgaHe Ha MPT Ha xunogu3apHama obracm ce
omkpuBa opmauun, aHzaxkupawa uHpyHgubyayma
- XunouHmeH3Ha 6 T1 u xunepuHmen3Ha 6 T2 00-
pazume. TymopHama maca c¢ pazmepu 1,0 x 0,8 cm e
MOMaAHO pe3euupaHa Kamo XucmonamoAo2u4HUAM
aHaAau3 6 mo3u cayuald nokazBa numyuuumom (15).

KAuHUYHUME cumnmomu npu UHYHgUbYAapeH
mymop obukHOBEeHO ce gbAXkam Ha AOKaAHUME My
edpekmu u caegoBameaHo 3aBucam om pazmepa u
mecmonoAoykeHuemo my. Hanpumep, komnpecuama

v CB6060gHO gocmbneH calim, npegaazauy, uguepnameAHa
uHpopmayua 6b6 Bcuuku obAacmu Ha KAUHUYHaAmMa

Ha onmMuYyHama xuazma mMoXke ga npuduHu Gumemno-
paAHa xemuaHoNncus, KOmMnpecuama Ha xunodu3zama
moxxe ga goBege go 2raBoboaue u xunonumyumapu-
3bM, UH(PYHgUBYAapHama Komnpecusa moxe ga goBe-
ge go HapyweHua Ha gocmaBkama Ha gonamuH om
xunomaaamyca, npegu3BukBaliku xunepnpoaakmuHe-
MUS, aMeHopea U cekcyaaHa guciyHkuua. [pogba-
>KUMEAHOCMMA Ha CuUMNMOoMUMeE Npegu guazHo3ama
Bapupa om HAKOAKO meceua go HAKOAKO 20guHu (16).

B onucaHua om Hac cayual ocHoBHUME KAUHUYHU
npoaBu Ha eBenmyareH NUMYuUUUMOM Ca Xunonumy-
umapu3zbm C XunepnpoAakmuHemus u 6e36kyceH gua-
6em, kamo Hama 2raBoboaue u gaHHU 3a HapyweHua 6
3pumeaHume noarema. Om onucaHume 8 Aumepamypa-
ma cAyyau Ha nauueHmu ¢ numyuuumom okoao 21,8%
umam guazHoCmuuupaH Xunonumyumapu3bm U OKOAO
3,8% umam ueHmpaneH 6e36kyceH guabem (17).

B 3akAr09eHue, npe3eHMuUpaHUAM om Hac KAUHU-
yeH cayuval npegcmaBaaBa couemaHue Ha UHPYHGU-
byrapeH ageHom, uzaBaBaw, ce ¢ xunonumyumapu-
3bM, XunepnpoAakmuHemua u ueHmpaneH 6e36kyceH
guabem c Haaudue Ha gucemuHupaw, HeBpoegHo-
KpuHeH mymop Ha Geaume gpoboBe. Ha 6azama Ha
npoBegeHume XOpMOHaAHU, 0OpazHU U UMYHOXUC-
moxumudHu u3caegBaHua ce 06CbXKga MHO20 pagka
cbyemaHa namoaozua Ha 2 nbpBuuHu mymopa uau
memacmamudeH npouec 8 xunoguzama om HeBpo-
eHgoKpuHeH bearogpobeH mymop.
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Abstract

The case presented concerns a 66-year-old man
diagnosed with hypopituitarism and central diabetes
insipidus due to consumptive, astheno-adynamic and
polyuria-polydipsia syndromes.

Magnetic resonance imaging (MRI) of the hypo-
thalamic-pituitary region showed an adenoma in the in-
fundibular region with reduction of the parenchyma of
the adenohypophysis. Replacement therapy with antid-
iuretic hormone, glucocorticoids and levothyroxine led
to some improvement in the general condition. Due
to the development of cervical lymphadenomegaly and
manifestation of bronchopulmonary syndrome in the
course of treatment, a lymph node excision with im-
munohistochemical examination was performed show-
ing metastasis of pulmonary neuroendocrine carcino-
ma. Computed tomography (CT) of the lungs revealed
a tumor with lymphatic metastases. The patient was
treated with polychemotherapy (6 cycles of Paclitaxel
and Carboplatin), during which treatment he suffered
a stroke, leading to a fatal outcome. A combination of
neuroendocrine tumor (NET) with pituicytoma or NET
of the lung with pituitary metastasis was discussed in
the differential diagnostic plan.
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Introduction

Hypopituitarism is a disorder characterized by
a deficiency of one or more pituitary hormones. The
most common causes of hypopituitarism are pituitary
tumors, followed by cysts in the hypothalamus and in-
fundibulum, infiltrative, inflammatory, vascular or other
disorders, and radiotherapy (1). Pituitary metastases ac-
count for 1% of pituitary tumors and are found in 3.6%
of autopsied patients with metastatic malignancies (2).
They occur most often in adult patients, especially in
the sixth or seventh decade, regardless of gender (3).
Most cases of pituitary metastases are detected by im-
aging methods (4) and are asymptomatic (5). The most
common primary sources of pituitary metastases are
breast cancer, lung cancer, neoplasms of the thyroid
gland and renal cell carcinoma.

Lung carcinoma is the leading cause of malignant
disease death worldwide and is often diagnosed in its
later stages, with the most common sites of metasta-
sis being the nervous system, bones, liver, respiratory
system and adrenal glands. (6). Neuroendocrine lung
tumors vary from 1 to 6% of all lung neoplasms. Ectopic
hormone secretion is characteristic of the latter.

Pituicytomas are rare primary tumors derived from
the so-called pituicytes - specialized glial cells in the
neurohypophysis and infundibulum (7). Pituicytomas
show histological features similar to the normal neuro-
hypophysis (7). The characteristics of these tumorsin
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neuroimaging studies are not specific, and the diagno-
sis is based mainly on histological findings. The differen-
tial diagnosis includes intra- and suprasellar lesions: as-
trocytomas, granulosa-cell tumors, meningiomas, gan-
gliogliomas, sarcoidosis, pituitary adenomas, germ-cell
tumors, craniopharyngiomas and metastatic tumors.

The present case concerns a 66-year-old man di-
agnosed with hypopituitarism and central diabetes in-
sipidus. Magnetic resonance imaging (MRI) of the hy-
pothalamic-pituitary region showed an adenoma in the
infundibulum region with reduction of the parenchyma
of the adenohypophysis. In the course of the diagnos-

tic-therapeutic process a neuroendocrine tumor of the
lungs was detected in a metastatic stage.

The most common tumors in this area are the pituitary
adenomas and granulosa cell tumors. (8).

Case study description

We present a 66-year-old man, initially hospitalized in the Clinic of Infectious diseases at the ,Sveti Georgy”
University Hospital in Plovdiv suffering from subfebrile, astheno-adynamic, consumptive and polyuria-polydipsia
syndromes (diuresis rate 6-7 L/24 hours). During the hospital stay an infectious disease was ruled out, an endo-
crinologist was consulted, and in the case of diabetes insipidus based on clinical and laboratory data antidiuretic
hormone therapy (ADH) was initiated with subsequent hospitalization in the Clinic of Endocrinology and Metabolic
Diseases for diagnostic clarification. According to anamnestic data, the patient's complaints started about 3 months
prevoiusly. He had not taken medication systematically and denied any harmful habits.

Physical examinations showed pale and dry skin with normosthenic habitus (Height -150 cm; Weight - 54
kg; BMI - 24 kg/m?). Painless bilateral cervical lymphadenomegaly was found. Bilateral vesicular breathing sounds,
with no wheezing. The heart rate was rhythmic with a rate of 80 beats/min., arterial blood pressure is 120/80
mmHg. The abdomen was soft, painless, with physiological peristalsis. Liver and spleen - not enlarged on palpa-
tion. Normal pulsations of the peripheral arteries were palpable. There was no swelling in the lower legs.

Laboratory tests revealed normal levels of residual nitrogen, creatinine and electrolytes, no evidence of anemic
syndrome, leukocytosis, changes in liver enzymes or other pathological abnormalities. Hormonal studies showed
hypopituitarism with hypogonadism, hypocorticism, hypothyroidism, hyposomatotropism and moderately elevated
prolactin. (Table. 1).

Table 1. Hormone Result Reference values

Basal hormonal studies. LH (1U/L) 0,0 1,24 - 8,62
FSH (1U/L) 0,04 1,27-19,26
Testosterone (ng/ml) 0,0 1,75- 7,81
ACTH (pg/ml) 11,79 5,0 - 47
Cortisol = 8 h (nmol/l) 33,53 154-624
Cortisol - 23 h (nmol/l) 24,79 -
TSH (mU/I) 1,411 0,34-5,6
FT, (pmol/l) 4,04 7,86- 14,41
FT, (pmol/l) 2,86 3,8-6,0
STH (ng/ml) 0,11 0,05-3,0
Prolactin (mU/I) 465,13 55 - 280

Replacement therapy with glucocorticoids and levothyroxine in addition to ADH was initially instituted following
the diagnosis of hypopituitarism. No abnormalities were detected during an ophthalmological examination, including
computer perimetry. Haematological consultation led to a recommendation for lymph node excision and immuno-
histochemical examination to determine lymphadenomegaly in the absence of any response to antibiotic treatment.

Echography of the cervical region showed a thyroid gland with normal location, shape, size and normoechoic
ultrasound structure without nodular formations. Enlarged cervical lymph nodes suspicious of lymphoproliferative
process were found on both sides.
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MRI of the hypothalamic-pituitary region shows isointensive, in all measurements, solid ,mass”, organ-relat-
ed to the infundibulum, which markedly increases its intense characteristic after application of contrast medium.
There is some reduction in the parenchyma of the adenohypophysis, and the neurohypophysis is not shown in its
typical location with the characteristic hyperintensity in T1 measurements. The infundibulum itself is enlarged, with
uneven contours having a relatively homogeneous intralesional characteristics, and dorsally from it, in the course
of its middle third there is a rounded, hyperintensive in T1 with a diameter of 3,5-4 mm, which is not evident under
the fat saturation method - a fat drop. The dorsum sellae is hardened and expanded. Conclusion - pituicytoma/
infundibuloma. Retroinfundibular lipoma. Reduction of the pituitary parenchyma (Fig. 1).

T1 Sagittal section- hypo-
thalamic-pituitary region
with contrast enhance-

ment (A) without contrast
enhancement (B).
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Following a course of antibiotics and no effect on lymphadenomegaly, the patient was referred to a surgery
clinic for lymph node excision. Bronchopulmonary syndrome occurred after the operation. The antibiotic and
symptomatic therapy recommended by a pulmonologist and a cardiologist had no significant clinical effect.

Immunohistochemical examination showed a lymph node metastasis from an undifferentiated carcinoma. The
tumor is composed of clusters and strands of atypical cells with eosinophilic cytoplasm and hyperchromic nuclei
with marked mitotic activity. Tumor cells are positive for pan CK, CK 7, Chromogranin A and negative for CK20,
p63, S-100. The morphological presentation and the immunohistochemical profile support metastasis of neuroen-
docrine tumor (NET) of the lung (Fig. 2 and 3).
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Lymph node with metastasis - immunohistochemistry. Cells positive for Chromogranin A and CK7.

Chromogranin A

Considering this finding, computed tomography (CT) of the chest was performed with contrast enhancement
(Fig. 4 and 5). Description of CT: Right lung - around the lower lobar bronchus and its initial segmental branches,
irregular peribronchial hardening with blurred outlines to the adjacent parenchyma was found - ruling out a neo-
plastic process, differentially diagnostic infiltrative process of another nature. Presence of a focal lesion in the area
of the second segment with a diameter of 20 mm and density characteristics after contrast up to 39XE - secondary
nodule or round infiltrate. Left lung - no focal and/or infiltrative changes. Mediastinum - there are many enlarged
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lymph nodes at all levels, the larger ones are located on the right. Right paratracheal lymph nodes up to 30 mm
in diameter, aortopulmonary ones - up to 15 mm, subcarinal ones - up to 22 mm, right hylar - 31 mm. Bilateral
small pleural effusions and a pericardial effusion. Thorax - no noticeable secondary changes. Upper third of the
abdomen - evidence of subphrenic lymphadenopathy.

CT of the lungs - presence of a lesion in the right lung with polycyclic outlines resembling spicula
toward the parenchyma.

Zoom: 1243 Toom 124%
Loasless / Uncompressed Lossless / Uncompressed
waRLR wizaLe

CT of the lungs - evidence of paraaortic lymph nodes.

Based on the performed hormonalonal, immunohistochemical and imaging studies, the diagnosis of central
diabetes insipidus and NET of the lungs was confirmed. A metastatic process in the infundibulum was discussed in
the differential diagnostic plan of the pituitary finding. The neurosurgical consultation did not recommend surgical
treatment of the pituitary tumor at this stage of treatment. The patient was referred to the Oncology Clinic for
specialized treatment. With continued follow-up after approximately 6 months of polychemotherapy (6 courses of
Paclitaxel and Carboplatin), the patient suffered a fatal stroke. No autopsy data are available.
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Discussion

In the case described, a 66-year-old man is diag-
nosed with hypopituitarism and diabetes insipidus in
combination with a neuroendocrine tumor of the lungs
in the metastatic stage, without proof of the nature of
the process in the hypothalamic-pituitary area. It was
not possible to verify the suspicion for a pituicytoma
in the presented patient, as no surgical removal of the
tumor followed by histological analysis was performed.
The nature of the tumor, which led to the develop-
ment of hypopituitarism with hyperprolactinemia and
diabetes insipidus is debatable - primary pituicytoma or
metastatic process in the infundibulum of the proven
process in the lung.

Neuroendocrine lung tumors cover 1 to 6% of all
lung neoplasms. Pituitary metastases are usually found
in patients with advanced malignancy, but they often
go unnoticed because other malignant metastases usu-
ally shorten the life expectancy of patients. (9). Rarely,
metastases are detected due to signs and/or symptoms
of pituitary damage prior to the diagnosis of the pri-
mary tumor (2, 10), as in the case. The most common
primary sources of pituitary metastases are mammary
malignancies in women and lung cancer in men (5),
with these two sites accounting for about two-thirds of
all cases, followed by prostate and kidney malignan-
cies (2). Neuroendocrine neoplasms may also exhibit
aggressive behaviour, and pituitary involvement is ex-
tremely rare. (11).

About 15 cases of pituitary metastases from neu-
roendocrine neoplasia have been collected in a recent
review, with small cell lung cancer being common (12).
Pedro Freire de Siqueira et al. (13) described a clinical
case of a 64-year-old woman in the Emergency Depart-
ment with a history of apathy, asthenia, somnolence,
polyuria and nocturia of approximately 3 months and
complaints of nausea, vomiting, headache, double vi-
sion and blurred vision with rapid progression to bilat-
eral amaurosis. From the performed hormonal studies
the patient has evidence of hypopituitarism, and cen-
tral diabetes insipidus has been diagnosed. Contrast-en-
hanced MRI is used to visualize an expansive formation
in the sellar region involving adjacent structures. The
patient underwent partial transsphenoidal resection
of the formation, and the pathological and anatomi-
cal analysis showed evidence of metastasis of lung
NET. Targeted CT of the lungs is performed in order to
search for the primary focus and a tumor formation is
visualized in the lower lobe of the right lung. The pa-
tient was prescribed glucocorticoid, levothyroxine and
antidiuretic hormone therapy and was referred to radio-
therapy of the central nervous system and subsequent
systemic chemotherapy (13).

The case described by PF de Siqueira et al. largely
resembles the case presented by us - evidence of

hypopituitarism and central diabetes insipidus, the
symptoms of hypopituitarism precede the symptoms
of the primary malignant process, NET of the lungs is
diagnosed. In our case study there is no possibility for
definite evidence on the nature of the process in the
hypothalamic-pituitary region (primary or metastatic)
since it is limited to imaging investigations, while in the
above mentioned case histological evidence confirmed
a metastatic tumor in the sellar region.

Kelsey E. Sheahan et al. (14) described a case of a
52-year-old woman admitted to the Emergency Depart-
ment on the occasion of loss of vision in her right eye.
The patient also reported fatigue, daily headache, dizzi-
ness, intermittent nausea and amenorrhea for about 3
months. MRI of the brain was performed showing evi-
dence of sellar and suprasellar tumor formation involv-
ing the right cavernous sinus. When performing CT of
the chest, abdomen and pelvis evidence of tumor for-
mation in the upper lobe of the left lung, lesions in the
spleen, adrenal glands and retroperitoneally enlarged
lymph nodes were found. Hormonal studies show evi-
dence of hypopituitarism. The patient underwent emer-
gency transsphenoidal resection of the tumor forma-
tion and decompression of the optic nerves, where the
histological analysis was aimed at proving a pulmonary
adenocarcinoma metastasis. Central diabetes insipidus
was manifested postoperatively. Therapy with gluco-
corticoids, levothyroxine and antidiuretic hormone was
prescribed and the patient was referred for radio- and
immunochemotherapy with Carboplatin, Pemetrexed
and Pembrolizumab. (14).

J. Chu et al. (15) presented a case of a 45-year-old
woman with complaints of reduced vision in her left
eye for a year, hospitalized with evidence of polyuria
and dry mouth. She also reported headache which she
had for about 2 months. Neurological examinations
revealed bitemporal hemianopsia. Hormonal studies
showed no evidence of hypopituitarism. MRI of the
pituitary region revealed a formation involving the in-
fundibulum - hypointense in T1 and hyperintense in T2
images. The tumor mass measuring 1.0 x 0.8 cm was
totally resected as histopathological analysis in this case
proved a pituicytoma (15).

The clinical symptoms of an infundibular tumor are
usually due to its local effects and therefore depend on
its size and location. For example, compression of the
optic chiasm can cause bitemporal hemianopsia, com-
pression of the pituitary gland can lead to headache
and hypopituitarism, infundibular compression can
lead to impaired dopamine supply from the hypothala-
mus, causing hyperprolactinemia, amenorrhea and sex-
ual dysfunction. Symptom duration prior to diagnosis
varies from several months to several years (16).

In the case described by us, the main clinical man-
ifestations of possible pituitary disease are hypopituitar-
ism with hyperprolactinemia and diabetes insipidus,
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with no headache and no evidence of visual impair-
ment. About 21,8% of patients with pituicytoma de-
scribed in the literature have been diagnosed with
hypopituitarism and about 3,8% have central diabetes
insipidus. (17).

In conclusion, the clinical case presented by us is
a combination of infundibular adenoma, manifested by
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