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Pesiome

INpe3 Bpeme Ha BpemeHHocmma HapacmBa KoH-
ueHmpauuama Ha 1,25(OH)2 BumamuH D u HYy>KHUAM
3a pemyca kaayul nocmbvnBa ocHoBHO om cmomauw-
Ho-upeBHua mpakm. Kom kpaa Ha OGpemeHHocmma
HapacmBa cekpeuuama Ha [MTX-cBbp3aH npomeuH
(PTHrP), koimo ocueypaBa uzBauuare Ha kaauud om
Kocmume Ha malkama no Bpeme Ha KbpmeHe. ToBa
Bogu go duzuoro2udHO nomuckaHe Ha TX 6 nobp-
Bama noaoBuHa Ha bpemeHHocmma. PTHrP cowpo ce
cBbp3Ba c peuenmopa 3a INTX mun 1 u gonbAHUMEA-
HO ycaoxkHaBa xomeocmazama.

INpe3 nbpBua mpumecmbp HuBama Ha MTX npu
3gpaBume xxeHu cnagam ¢ go 70% u nocAe 3anou-
Bam 6aBHo ga ce noBuwaBam, 3a ga gocmuzHam
cpegama Ha pedpepeHmHua uHmepBaa npe3 mpemu
mpumecmbp. [NMocmabBanemo Ha guaeHo3a nbpBuveH
xunepnapamupeougu3bm (MXMT) no Bpeme Ha Gpe-
MeHHocmma e 3ampygHero (Bucokume HuBa Ha IMTX
ca «mackupaHu»). [1pu Aunca Ha AeveHue Ha nbpBuuer
Xunepnapamupeougu3bm, Xunepkaauuemuama  Ha
matkama akmuBupa kaayud-yuyBcmBumeaHua peuen-
MOop Ha nAaoga u npuduHaBa PyHKUUOHAAEH Xunona-
pamupeougu3zbm. Puckbm om nocaepogoBa mema-
Hua (xunonapamupeougu3bm Ha HoBopogeHomo) e
15%, a puckbm 3a mMbpmbB NA0g e 0koAo 2%. Apyau
B53MOXKHU YyCAOXKHeHUA ca choHmareH abopm, HUCKO

Abstract

During pregnancy the concentration of
1,25(0OH)2 vitamin D increases and the calcium
needed by the fetus comes mainly from the gas-
trointestinal tract. Towards the end of pregnancy,
the secretion of PTH-related protein (PTHrP) in-
creases, which ensures the extraction of calcium
from the mother's bones during lactation. This
leads to a physiological suppression of PTH in the
first half of pregnancy. PTHrP also binds to the
PTH type 1 receptor and further complicates the
homeostasis.

Pregnancy is characterized by an increased
production of PTH-related peptide, PTHrP, which
would ensure calcium resorbtion from the mater-
nal bone and would decrease urine calcium ex-
cretion. PTH is physiologically suppressed in preg-
nancy. PTHrP binds to the PTH type 1 receptor
and affects the calcium homeostasis.

During the first trimester PTH can fall by up
to 70% and it starts slowly rising to reach the ref-
erence midpoint in the third trimester. Diagnosing
primary hyperparathyroidism during pregnancy
can therefore be quite challenging (high PTH is
blunted). If untreated, the maternal hypercalcemia
activates the calcium-sensing receptor and causes
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meAecHO mez2A0 Ha nAoga u pazBumue Ha cynpaBan-
ByaapHa aopmHa cmeHo3a y HoBopogeHomo.

[pu xunonapamupeougu3bm XunokaAuuemus-
ma (ocobeHo ocmpama) moxKe ga npuduHu abopm,
npexkgeBpemeHHO paykgaHe UAU HEOHaMaAHa CMbpM.
XpoHuyHama xunokaauuemua Ha malkama Bogu go
KOMNEHCamopeH Xunepnapamupeougu3ibm Ha nAoga
CbC CKEAEMHU aHOMaAuU, ppakmypu, napamupeoug-
Ha Xxunepnaazua u gpyau. ObpamHo, npekomepHOmMo
3amecmBaHe Ha malikama ¢ nocaegBawa xunepkaAuu-
emua nomuckam TX Ha naoga u moxe ga ce pa3Bue
me>KKa Xxunokaauuemua Ha HoBopogeHomo.

INpegcmaBa ce 0630p no memama 3aboaaBaHun
Ha napawumoBugHume >xae3u no Bpeme Ha GpemeH-
HOCM U KbpmeHe ¢ pokyc Bbpxy KAUHUMHOMO npo-
caegaBaHe u noBegeHue.

KaroyoBu gymu:

functional hypoparathyroidism in the fetus. The
risk for neonatal tetany is as high as 15%, and for
stillbirth - up to 2%. Other complications include
abortion, low birth weight and supravalvular aortic
stenosis in the newborn.

The hypocalcemia in hypoparathyroidism (es-
pecially if acute) can lead to abortion, pre-term
delivery and neonatal death. Chronic maternal hy-
pocalcemia is associated with fetal hyperparathy-
roidism with skeletal abnormalities, fractures and
parathyroid hyperplasia. On the contrary, if the
mother is over-replaced with calcium, this can in-
duce severe neonatal hypocalcemia.

We present a clinical review on the topic of
diseases of the parathyroids during pregnancy and
lactation with a focus on clinical follow-up and op-
timal management.

Key words:

napawumoBugHu xAe3u, bpemeHHocm, nbpBuueH
Xunepnapamupeougu3bm, Xunonapamupeougusbm

parathyroid glands, pregnancy, primary hyperparathy-
roidism, hypoparathyroidism

BbBegeHue

PeaausupaHemo Ha ycnewHa bGpemeHHOCM e
»KeraHama ueA Ha pazmHoxkumeaHama 6Guoaozua 6
pamkume Ha voBewkomo cbwecmByBaHue. Aopu
u Hal-pu3uUOAO2UMHO NpomuYawama bpemeHHoCcm
nogaaza Ha noBuweHo HamoBapBaHe xomeocma-
MUYHUME MexaHu3Mu Ha MaldyuHuUa Op2aHU3bM.
3amoBa u ce norazam moakoBa 2puku eBeHmyan-
Hume npugpyxaBawu 3aboraBaHua u cbcmoaHua
ga He cmymam npaBuarHomo pa3zBumue Ha naoga u
pogopazpeweHuemo.

Hacmoawuam 0630p npaBu npeaaeg Ha KAUHUY-
Hume no3HaHua 6 o6aacmma Ha nbpBuyHua xunepna-
pamupeougu3bm (MXIT) u xunonapamupeougu3ma
(xunolT) no Bpeme Ha BpemeHHOCM U KbpMmeHe.

Mpomenu B kaayueBo-pocpamHama
obmaHa Ha maliyuHug op2aHusbM no
Bpeme Ha bpemeHHOCM u kbpmeHe

3peAauam gpemyc uma Hy>kga om okoAo 30 g Kaa-
uuu, 20 g pochamu u 0,8 g mazHe3ul 3a u3z2pakgaHe
Ha ckeaemHama cucmema. Kaayusm nocmosnBa npe3
nAaaueHmama om malikama, u mo ¢ akmuBeH mpaHc-
nopm - cpewy KoHUueHmpauuoHeH 2pagueHm (no-6u-
coku HuBa Ha KaAuuemuama y naoga).

[No Bpeme Ha GpemeHHocmma HacmbnBam peguua
npomeHu B kaauueBo-gpocchamHama obmaHa Ha mal-
kama B8 pe3yamam Ha cuaHo noBuweHume cepymHu
HuBa Ha ecmpozeHume U NPOAAKMUHA, NAaueHmap-
Hua AakmozeH u npoaBaBawomo ce Kbm Kpaa Ha bpe-
meHHocmma BAuaHue Ha cuHme3upaHua om 2bpgama
u naaueHmama INTX-cBbp3an (HapuuaH owe MTX-cpo-
geH) npomeuH, PTHrP (1-3). Bcuuku me3u cpakmopu,
3aegHo ¢ noBuweHua cepymeH UHCYAUH U UHCYAU-
Ho-nogobeH pacmexxeH akmop 1 (IGF-1) cmumyau-
pam cuAaHo GbbpeuHama Ta-xugpokcuaaza u Bogam
go 3-kpamHo noBuweHue KoHueHMpauuama Ha ak-
muBHua memaboaum Ha Bumamur D - 1,25(OH)2 D3
(4). KpatHuam pe3zyamam e noBuweHa upeBHa pe3op-
6uua Ha kaAuua B8 xpaHama u moBa e ocHoBHuam u3-
MOYHUK Ha KaAuul 3a pemyca. 3amoBa u npe3 nobp-
Bua mpumecmbp Ha bpemeHHocmma HuBama Ha IMTX
npu 3gpaBume >xeHu cnagam c¢ go 70% u nocae 3a-
nouBam 6aBHo ga ce noBuwaBam, 3a ga gocmuaHam
cpegama Ha pedpepeHmHua uHmepBaa npe3 mpemu
mpumecmbp. Taka, nocmaBaremo Ha guazHo3a MXMT
no Bpeme Ha BpemeHHOCMMA e 3ampygHeHo, 3awo-
mo Bucokume HuBa Ha MTX ca «wackupaHu». Apyzo
3ampygHeHue Bb3HukBa 6 pezyamam Ha peaamuB-
Hama XxunoaAbymuHemua npu GpemeHHUME >eHuU,
koamo Bogu go noHuxaBaHe Ha uzmepBaHua obw,
cepymeH Kaauul npu HenoBauaH GlOHU3UpPaH UAU
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aAbymuH-kopu2upaH kaauuu (5). Emo 3awo u uzmepBa-
Hemo Ha obwua cepymeH Kaauul He e gocmambyHO
Hage>kgeH Kpumepul, a e Heo6X0guUMO ga Cce u34ucAu
aAbYMUH-Kopu2upaH Kaauul UAU N'bK gUPEKMHO ga ce
uzmepu UoHu3zupaHama my gpakyua. [pomeHume 6
kaauueBo-pochamuHama obmaHa Ha maluuHua opea-
HU3bM no Bpeme Ha BpemeHHOCM ca pe3tomupaHu 6
Tabauua 1.

MXMT, koemo omeoBapa Ha obwa uyecmoma go
3/1000 »xeHu u 20guwHa u3aBa Ha HOBu cayyad B go
3/10 000 »eHu (8). AaHHU 3a yecmomama u npoaBu-
me Ha xunepnapamupeoug3ma 6 6bA2apcka nonyaa-
uua ce omkpuBam 6 2 ckopowHu npoyuBarua (9,10).
B npoyuBanHemo Ha BAE om 2012 20g. e onpegens-
Ha cbopHa yecmoma Ha xunepnapamupeougu3bm -
3,59% (n=2032), 6e3 ga e npaBeHa no-HamambwHa

Tabauya 1. Mapamemsp

[Mocoka Ha npomaHa

IMpomeru B kaayueBo- 25 (OH) vitamin D

©

pochamHama obmaHa

Ha Mal4yuHuUA Op2aHu- 1,25(OH)2 vitamin D

MpozpecuBro T

3bM no Bpeme Ha Gpe-

MTX-cBbp3an npomeun (PTHrP)

MpozpecuBro T

meHHocm (no 6).

Obw, cepymeH Ca J
Monuzupan Ca** ©
YpuHeH kaAuud (Kaayuypus) T
[MapawumoBugeH xopmoH (iPTH) | e
KaAuumoHuH T

C omnagaHemo Ha nAaueHmMama gpacmu4HO
HamaraBam HuBama Ha ecmpoeeHume u HacmbnBa
CbCMOAHUE HA OMHOCUMEAEH XUNO20HAgU3bM, 8 KOH-
ueHmpauuama Ha 1,25(OH)2D3 u upeBHama kaauu-
eBa abcopbuyua cnagam go npekoHuenuuoHHUMeE Cu
(obuualtHu) HuBa. OcHoBHUAM U3MOYHUK Ha KaAuul
ce okazBam kocmume, Bbpxy koumo Bauasm 6bp30
HapacmBawama 6 pe3yamam Ha KbpmeHemo KOH-
ueHmpauyua Ha PTHrP u omHocumeaHama Aunca Ha
ecmpoezeHu. BExxegHeBHo om malikama Kbm Kbpmade-
mo npemuHaBam 300-400 mg eanemeHmapeH KaAuud.
MNoBuweHama kocmHa pe3opbuua moxe ga goBege
go kocmHa 3azyba (go 10-15% om obwama kocmHa
MUHepaAaHa nAbmHocm, KMI) u npegumHo npewaAen-
HU ppakmypu (7). 3amoBa caeg parkgaHemo KaAuue-
musma moxke 6bp30 ga HapacHe. B uzBecmua cmenex
omnaga u nomuckawomo Bbpxy cuHmesa/cekpeyus-
ma Ha [NTX B8b3getcmBue Ha 1,25(0OH)2 D3 u HuBama
Ha [TTX mo>ke gonbAHUMEAHO ga HapacHam.

B 0606weHue, bpemeHHocmma ,Kpue” xunepkan-
yuemuama, gokamo pogopazpeweHuemo u ocobeHo
pA3KOMO chupaHe Ha KbpMeHemo 6bp30 9 ,gemacku-
pam”. ObpamHo, bpemeHHoCMmMa U KbpMeHemo Mo-
2am ga BAowam HaAu4yHa XunokaAuuemus.

MNXMT no Bpeme Ha bpemeHHocm u kbpmeHe

[1To npuHuuN ce kKacae 3a MHO20 pagka guaz2Ho-
3a, 3awomo cnopaguyHuam FXMT ce omkpuBa npu
no-8b3pacmuu xeHu. Okoro 1% om nocmmeHonay-
3aAHUME >KeHU C ocmeonopo3a ce ovakBa ga umam

gudpepeHuyuauua 8 nocoka IXIMT (9). Cmama ce, ye
oKkoAo 1% om >keHume c [NXIT peaauzupam bpemen-
HOCM, moecm ce Kacae 3a yecmoma nog 3-4/100 000
»keHu (11,12). B 6baeapckume npenopbku 3a gobpa
KAUHUYHA npakmuka npu 3aboaaBaHua Ha napauiu-
moBugHume >xae3u (MUPK) e yumupaHa yecmoma
om 8/100 000 6pemeHHocmu (13). TpabBa ga ce uma
npegBug, Ye cuHgpoMHUME U (PamMUAHU POPMU Ha
XIT umam npeguaekuua KbM no-maaga 8v3pacm (14).
IMybaukyBaru ca u gaHHu 3a yecmoma Ha [XIT npu
0,34% om bpemeHHocmume ¢ peuuguBupawo Hego-
u3HocBaHe Ha naoga (15).

AuazHocmuka npu cbMHeHue uAu
npegwecmBaw, MXMT no Bpeme Ha
bpeMeHHocm u kbpmeHe

AuazHocmuyHa oueHka 3a [NXTT npu 6pemeHHu
»keHu ce uzBopwBa npu caegHume 2pynu xenu (16):

- aHamHe3a 3a nogobHo 3aboanaBaHe omnpegu
bpemeHHOCMMa;

- u3pazeHu 2ageHe, noBpbwaHe, gexugpamauus,
MYCKyYAHa crabocm (AA-xunepemesuc epaBugapym);

- Hedppoaumuasa (ocobeHo gBycmpaHHa);

- naHkpeamum (ocHOoBHO ocmbp Npu Aunca Ha
ACHa gpyea 2eHesa);

- NOAUXUgPaMHUOH

Kamo ckpuHuHe 3a eBeHmyaaHa xunepkaAuue-
MUS € goCmambyHO egHokpamHomo u3mepBaHe Ha
aAbYMUH-Kopu2upaH UAu UoHU3UpaH KaAyuu Ha Bcuy-
Ku 6pemeHHu (16). 3a ga ce nocmaBu guazHo3za MXMT

Endocrinologia vol. XXVII Ne4,/2022
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e Heobxogumo egHoBpemeHHo noBuweHue Ha aAby-
MUH-KOpU2upaHua/doHU3upaH KaAuul u cepymHua
[TX (17).

MoBuweHuam INTX 6e3 conbmcmBawa xunepkan-
uuemua moxke ga 6bge uzaBa Ha HopmoKaAuuemuueH
[XI1T, Ho U Ha peguua gpyau CbCMOAHUA KAamO Hegoc-
mambyeH XpaHumeAeH npuem Ha Kaauul u Bumamun
D, Browena abcopbuua 6 uyepBama, xunomazHe3ue-
MUf, XpOHUYHA ObOpeuHa HegocmambyHOCM (OOU-
YalHO NpU U34UCAeHA 2A0MepyAHa puampauus, eGFR
< 45 ml/min/m?), HapyweHua 666 pochamHua mema-
060AU3BM, NPUEM Ha HAKOU MegukameHmu (Hanpumep
Aumud, uHxubumopu Ha SGLT2, Ha npomoHHama nom-
na u gpyeu) u gpyau pegku npuduHu (18). Tl kamo
Bucokama kaauuemusa e Bogewuam namozeHemuveH
3anaawBaw, hakmop, HOpMOKaAuuemudHUmMe hopmu
Ha MXIT He Harazam npegnpuemare Ha geticmBua no
Bpeme Ha bpemeHHOCMMA U KbpMeHemo, a hopmume
Ha BmopuyHua xunepnapamupeougu3zbm ocmaBam u3z-
BbH o6xBama Ha Hacmoawua 0630p.

B gudepeHuuarHama guaz2Ho3a Ha Xunepkaa-
uuemuama npu mMAagu >KeHu Ha NpegHo MACMO U3-
Auzam pamuaHama gobpokadecmBeHa xunokaauu-
ypuuHa xunepkaauuemun (Familial Hypercalcemic
Hypocalciuria, FHH), kakmo u cuHgpomHume copmu
Ha TIXMT (MEN-cuHgpomu, thbamuaeH uzoaupar XI1T,
XIT ¢ mymopu Ha yeatocmma) (14,19,20). FHH moxke
ga ce nogo3upa ako XunhepkaAuuemusma e Omkpu-
ma B8 gemcka Bb3pacm u uma pogcmBeHuuu Cbe
cvbwomo 3aboanBare. Karuuypusma e cpuzuoro2us-
HO noBuweHa npu GpemeHHUME XKEHU U YPUHHOMO
cbomHoweHue Kaayul/kpeamuHuH He e moakoBa
HageXxgeH Kpumepul 3a guazHo3a (6u mpabBaro ga
6bge < 0,01). CuaypHama guazHo3a ce nocmaba caeg
2eHemuyeH aHaau3 (20).

AokaAu3zauyuoHHama guazHocmuka ce 6azupa Ha
yampazBykoBomo uzcaegBaHe Ha wuama u moxke ga
ce pazwupu ¢ npoBexgaHe Ha SPECT-CT cbc cecma-
mubu (21). Cmama ce, ye AbueBomo HamoBapBane
Ha NAOga Npu mMazu npouegypa € MUHUMAAHO (22).
Apyeu anmepHamuBu 6e3 GoHu3zupawa paguauus ca
PET-CT c 18F-(pAYOPOXOAUH UAU MEMUOHUH, Kakmo
U KoHmpacm-ycuaeHa 4D MPT. TlpuaoxxeHuemo Ha
cmaHgapmHa KoHmMpacm-ycuaeHa 4D komniombpHa
momozpacpua e npomuBonokazaHo (Bucoko 06abuBa-
He!) (22). Y Hac Bmecmo Ha Bmopo obpa3Ho u3caeg-
Bare, nomBuprkgaBawo/gonbaBawo pe3yamama om
yampazBykoBomo uzcaegBare, uecmo ce npegnouu-
ma u3zBbupwBaHemo Ha MbHKOU2AEHa acnupayuoHHa
buoncus Ha CbMHUMeEAHUME 3a hapamupeougen ¢o-
Kycu ¢ uzmepBaHe koHueHmpauuama Ha 17X 8 cmuBa
om buoncuyHama ueaa u nocaegBawo UUMOA2UYHO
u3caegBare Ha acnupama (23,24).

OuakBaHu ycnokHeHua u mepaneBmuyHo
noBegeHue npu MXMT no Bpeme Ha bpemeH-
Hocm u kbpmeHe

Npu Aunca Ha AedyeHue Ha u3paseH [XTT no Bpe-
me Ha GpemeHHOCMMa, xunepkauuemuama Ha mad-
kama akmuBupa kaayud-1uyBcmBumeaHua peuenmop
Ha nAoga u my npuduHaBa yHKUUOHAAEeH Xxunonapa-
mupeougu3bm. Puckbm om nocarepogoBa memanusa
(xunonapamupeougu3zbm Ha HoBopogeHomo) e 15%,
a puckbm 3a mbpmbB NA0g e 0KoAo 2%. Apyau Bb3-
MOXHU YCAOXKHEHUA OmM cmpaHa Ha malikama ca CnoH-
maHeH abopm, npexkgeBpemeHHo paxkgaHe (go 66%),
mbpmbB nAog, npeekramncua (go 30%); Hedpoau-
mua3a (go '/,), naHKpeamum; a om cmpaHa Ha nAoga
- HUCKO meAecHO meaao u pazBumue Ha cynpaBan-
ByaapHa aopmHa cmeHo3a y HoBopogeHomo (25-27).
Puckbm 3a ycaoxHeHua e 6 AureldHa 3aBucumocm
¢ HuBama Ha kKaayuemuama Kamo onacHoCm uma
eaaBHo npu arbymun-kopuzupar Ca>2,85 mmol/l uau
iCa™>1,45 mmol/l (16).

PempocnekmuBHo npoyuBaHe oueHaBa gamcku
OOAHUYHU peaucmpu 3a peaAu3upaHu GpemeHHocmu
3a nepuoga 1977 - 2010 20g. (25). BkatoueHu ca 1057
>keHu ¢ [XIT u 3171 cXOgHU KOHMPOAU U He ca om-
Kpumu pa3auku B xuBume paxkgaHua u abopmume
mexgy gbeme nogepynu. Ako GpemeHHocmma e no-
nagaaa 6 nepuoga Ha nbpBama 2oguHa caeg nocma-
BaHe Ha guazHo3ama, gbakuHama Ha pemyca e buara
no-maaka npu nauvueHmkume c MNXIT u e buao Haau-
ue no-uecmo npuaoskeHue Ha LlezapoBo ceueHue. AB-
mopume 3akatouaBam, ye HamarnBaHe Ha pucka om
abopm He moxe ga 6bge nbpBuuHa uea Ha eBeHmy-
aAHa napamupeougekmomua npe3 bpemeHHocmma, a
HauUHbM Ha pogopa3peweHue caegBa ga 6bge BHu-
MameAHO obmucAeH (25).

Apyeo HabatogameaHo npoyudBaHe gokymeHmu-
pa 22 6pemeHHu >xeHu c [NXIT npe3 nepuoga 2000
- 2015 20g., rekyBaHu koHcepBamuBHo (27). NoBe-
4emo oM MAX Ca UMaAU He3HauumeAHa Xunepkaauu-
emua (<2,85 mmol/l) uau nok guazHozama TIXIT e
6ura nocmaBeHa npe3 mpemua mpumecmubp. Bee nak
30% om max ca pa3zBuau npeekramncus, a pakgaHe-
mo e 6uro npexxgeBpemeHHo npu 66% om max. Bcuuku
npexxgeBpemeHHo pogeHu 6ebema ca umaau HakakBu
YCAOXKHeHUAa B pe3yamam Ha He3pasocm, HaAOXKUAU
npuem 6 uHmeH3uBHU omgeAeHua. ToBa e buro 6 koH-
mpacm ¢ 6 onepamuBHo AekyBaHu nayueHmMKuU, KOUMo
He ca UMaAu YcAaoxkHeHua B8 peyamam Ha napamupeo-
ugHama xupypaus u ca poguau HaBpeme (27).

TepaneBmuyHume onyuu He ce omaudaBam Cb-
wecmBeHo om nybaukyBaHume memoguuHu yka-
3aHuUA 3a AedeHue Ha Xxunepnapamupeougu3zma 8
obwama nonyaauus (28,29). Te ca MHO20 ACHO Npeg-
cmaBeHu 6 cvBpemereH eBponelcku KOHCEHCYC 3a
noBegeHue npu MXIT (16). NamozeHemuuHO megu-
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KaMeHMO3HO AeuYeHUEe pPearHO € HENPUAOXKUMO -
no Bpeme Ha GpemeHHocm ca npomuBonokazaHu u
budpocpoHamume, u geHocymab (kaac C) nopagu
onaceHua 3a ckeaemuu aHomaauu y pemyca. CuHa-
kaauem e Bucoko puckoBa Bb3moxxkHocm (kaac B) u
npuaoxkeHuemo my caegBa ga ce gonycka camo npu
HaAu4ue Ha abCOAIOMHU UHgUKAUUu U AUNca Ha gpy-
2u aanmepHamuBu. MpuaazaHuam no-wupoko B mu-
HaAOMO KaAyUMOHUH u3dvepnBa 6bp30 edpekma cu,
HO MoXke ga ce u3znoa3zBa 8 nvpBume HAKOAKO gHU.
3amoBa u noBegeHuemo e ocHoBHO noggbp>kaHe
Ha gobpa xugpamayua u npocaegaBare Ha malkama:
tuoHu3upan Ca**, P, kpeamuHuH, aAkaaHa pochamasa
- 1x meceuHo (npu cmabuaeH xog). YMecmHa e 3acu-
A€Ha cynAemeHmauua ¢ mazHe3ud.

Mpu Haauvue Ha nokazaHus u HeBb3moxKHOCM 3a
oBragaBare Ha xunepkaauuemusma go cpaBHumea-
Ho 6e3onacHu HuBa, napamupeougekmomuama e Ae-
yeHuemo Ha u3zbop - npegnouuma ce u3zBbpwBaHe
npe3 Bmopu mpumecmuvp (29-31). TakaBa ce Haraza
8 okoro 1% om 6pemeHHume c MXI1T. Noka3zaHue 3a
makoBa AeyeHue e cumnmomamuyHama XunepKkaauu-
emus: arAbymuH-kopuzaupan Ca >2,85 mmol/l uau

B 228 cayuan ca 6uau Haauue gaHHu 3a Buga paxkgaHe,
a 68 351 - u gaHHU 3a cbcmoaHuemo Ha 6ebemo. B
Tabauya 2 ca noka3zaHu gaHHUMe om Mo3u MemaaHa-
AU3, Koumo noka3zBam ybegumeaHo npegumcmBo Ha
Xupypa2udHomo npeg KoHcepBamuBHomo AeveHue Ha
[XIT npe3 bpemeHHOCMmMa.

MoBegeHue npu MXMNT post partum

Caeg pakgaHemo U omgeAsHemoO Ha nAaueHma-
ma xunepkaayuemuasma 6vp3o ce BarowaBa. Omnaga
npomekmuBHomo Bb3gedcmBue Ha ecmpozeHume
Bbpxy kocmume. 3anouBa ga npeobragaBa Bb3-
geicmBuemo Ha omgeAaHUA OM MAEYHUME >KAe3u
PTHrP Ha ¢poHa Ha HopmaauzupaHa upeBHa abcopb-
uua Ha KaAuud, moecm kaauuam ce uzBauya om Koc-
mume (He om xpaHama). 3amoBa u npu u3pazeHa xu-
nepkaauuemun He ce npenopbuBa kbpmere. Ako Bce
nak makoBa e Haauue, e Heobxogumo pegoBHo npo-
cregaBaHe Ha matkama: cepymer Ca u eGFR Ha Bceku
4-8 cegmuuu caeg paxkgaHemo. Cinacalcet npemuHaBa
8 kbpmama u npuembm my npegcmabanBa npomubo-
nokasaHue 3a kbpmeHemo! EBenmyaaHa napamupeo-

Tabauya 2. OnepupaHu KoncepBamuBro
MpegumcmBa Ha xupyp- | Paxgane per vias naturales 75,0% 42,1%

2U4HOMO npeg KOHcep- C 5 5 49 33 8%
BamuBHomo AeueHue Ha noHmarex abopm Ao o7

[XIT npe3 6pemeHHocm- | YcAoyKHEHUA UAU CMbpm Ha bebemo 9,1% 38,9%

ma cnopeg memaaHaau3a R R

ha Sandler, M.L. u comp. YcaoykHeHUA npu 6e6e[no 6,0% 35,6%

(no 33). Ha 6ezcumnmomHu madiku

iCa*>1,45 mmol/l, a ako uma cnoHmanHu abop-
mu - npu HuBa ¢ 0,1 mmol/l no-Hucku) (16). Y Hac
3a XupypauuHa Hameca e Bb3npuemo HuBo Ha Kaauu-
emuama >3,0 mmol/l (13). N36928a ce onepamuBro
AeveHue B nbpBu mpumecmbp (onacHocm 3a op2aHo-
2eHe3ama !) u 8 mpemu mpumecmbp (onacHocm om
uHgykuua Ha npexkgeBpemeHHo paxgaHe). Onepauus-
ma moxe ga ce uzBbpwiu U CKOpo caeg parkgaHemo
(16). TMpenopbuyumeaHo e onepamuBHOMO AeveHue
ga ce u3Bopwu 6 ymBbpgeH xupypauveH ueHmMbp (C
> 40 onepauuu Ha IMLLK 2oguwHo) u ga ce noazBam
MUHUMaAHO uHBazuBHu mexHuku (¢ Bb3moxxHOCM 3a
u3zbazBare Ha obwama aHecmesusa) (17,32).

Haauue ca npoyuBaHua, koumo noka3zBam on-
pegeaeHu npegumcmBa Ha Xupypa2uyHOmo npeg me-
gukameHmo3zHomo AedeHue Ha [XIT no Bpeme Ha
O6pemeHHocmma. B ckopoweH memaaHaAu3 Ha 75
npoyuBaHua ca ugeHmuduuupaHu 382 nauyueHmku
c MXTT u bpemeHHOCM, om KOUMO ca onepupaHu
108 (28,3%), a ocmanaaume 274 (71,7%) ca rekyBa-
HU KoHcepBamuBHo (33).

ugHa onepauua Moxke ga ce npoBege HAKOAKO cegmu-
Uu cAeg pogopazpeweHuemo.

Kaauuemuama Ha HoBopogeHomo caegBa ga ce
npocaegu (GoHu3upaH Ca*™) Ha Bceku 1-2 gHu om 2Pu
geH go Kpas Ha 2P cegmuua caeg paxkgaHemo. Lieama
e ga ce yroBam cayuaume ¢ pyHkuyuoHaaeH xunollT
u xunokaauuemusn. Kamo 8b3moxkHa npodpurakmuka
Ha moBa cbcmoaHue ce npegaaza npodpuaakmuka ¢
400 IU BumamuH D gHeBHo; a npu xunokaauuemus - ¢
Calcitriol uau Alfacalcidol (16).

Xunonapamupeougu3bm (xunolT) no
Bpeme Ha bpemeHHoCcm u kbpmeHe

Enugemuonrozua u guazHocmuy4Hu npobaremu npu xu-
nokaayuemusa / xunol1T

XunollT npu 6pemeHHOCM U KbpMmeHe e pAgbK
eHgoKpuHeH npobAaem nopagu maakama yecmoma Ha
xpoHuyHua xunol'1T cpeg HaceaeHuemo. Paznpocmpa-
HeHuemo Ha xunol T cpeg Bb3pacmHomMo HaceaeHue
ce oueHaBa Ha 0,5 - 6,6% B pazauvHUMe u3MoYHUUU
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bosiHoB, Muxauna A.

(17,34). AHec B kKAUHUYHaMa npakmMuKa ce cpewa oc-
HoBHO xupypauueH xunollT - 8 >75% om cAayuyaume
no AumepamypHu gaHHu (35,36). INpu moBa ce kacae
npegumHo 3a pesekuuu Ha LLDK, He Ha LK. Mo-Bu-
COK puck 3a caegonepamuBer xunol T cbuwecmByBa
Npu onepauvuu Ha 20AemMu uAu peuuguBHu cmpymu,
bazegoBa Goaecm, wulHa ekcnaopauusa npu Kapuu-
Hom Ha LLIXX u Hakou gpyau.

bpemeHHOCMMa U KbpMEHEMO NOgAa2am Ha u3-
numaHue noggvbp>kaHama ¢ BHoc Ha KaAuul u akmu-
BeHn Bumamun D kaauueBo-tpochopHa xomeocmasa
Ha malkama, 3awomo npe3 6pemeHHocmMma nocme-
neHHo HapacmBa akmuBxuam 1,25(OH)2D, npous-
Be>kgaH 8 naaueHmama, Ho 3HavYuMeAHo HapacmBam
U HY>Kgume Ha malyuHua op2aHu3bm, KOEMO HaAaz2a
yBeauyaBaHe Ha go3ama Ha cynaemeHmauusma c
Bumamun D. C HanpegBaHemo Ha bpemeHHocmma u
ocobeHo no Bpeme Ha KbpmeHemo B MHO20 MbKaHu
3anouBa npouszBogcmBo Ha INTX-cBbp3aH npomeuH,
PTHrP, koimo cb3gaBa puck om xunepkaauuemus. C
omnagaHe Ha naaueHmama npu pakgaHemo Hacmbn-
Ba nbpBuam onaceH momeHm 3a HacmbnBaHe Ha xu-
nokaauuemus y matkama. o Bpeme Ha KbpmeHemo
go3zama Ha memaboauma Ha Bumamun D caegBa ga
ce HamaAu.

OcobeHa mpygHocm 3a KAUHUuucma cb3gaBa
omkpuBaHemo Ha xunokaauuemua no Bpeme Ha 6pe-
MeHHocmma npu uHave 3gpabu >keHu (37,38). BaxkeH
NpU3HaK e HaAuYuemo Ha cumnmomume Ha XBocmek
(uyBcmBumeaHocm okoao 25% u cneuuduyHOCM
0KOAO 96%) u Tpyco (HaauueH B go 94% npu aaby-
MUH-Kopu2upaH kaauul <2,0 mmol/l) (39,40). V3caeg-
BaHua Ha nbpBa AuHuA, ocBeH GoHU3UpaHUAM KaAuud,
ca cepymHume pocgamu, mazHe3ua u KpeamuHuHa.
Huckume docchamu Buxa Hacouuau Kbm gechuuum

TabAauya 3. Hai-uecmu npuyunu 3a xunol 1T (39,41,42)

Ha BumamuH D uAU MHO20 HUCBK Npuem C xpaHama
Ha KaAuul u ¢pocgpamu. [Mo-eonemume npomeHu 6
MazHezuemuama mozam ga goBegam go pyHKUUO-
HaaeH xunollT - xunepmazHe3zuemuama 4ype3 akmu-
BupaHe Ha kaAauuU-yyBcmumeaHua peuenmop, a Xu-
nomazHezuemusama - 4ype3 nomuckaHe Hapa3zBaHemo
(splicing) Ha moaekyaama Ha [TX. Bucokume HuBa Ha
KpeamuHuHa HacouBam Kbm xunokaauuemus 8 pamku-
me Ha Xb3 (npoaBaBa ce obuuatHo npu eGFR < 30-45
ml/min/m?2). Ako ce uzkalouam u3zbpoeHume Bmopuy-
HU NPUYUHU U ce gokaxkam Hucku HuBa Ha GoHu3upa-
Hua KaAauud (<1,0 mmol/l) Ha poHa Ha NOHUXKEHU UAU
goAaHo-2paHudHu HuBa Ha [TX, moxe ga ce npueme,
ye ce Kacae 3a xunollT. CaegBawama cmbnka e ga
ce nombpcu BepoamHama npuduHa 3a u3zaBeHua xu-
nolT (Buxx Tabauya 3) kamo Hal-yecmama ocmaBam
onepauuume 8 obaacmma Ha wuama (16,41,42).
OcobeHo BHumaHue cregBa ga ce obbpHe Ha
aBmoumyHHume popmu Ha xunollT, 3awomo e 6b3-
MOXHO ga ce kacae 3a aBmoumyHeH noAu2AaHgyAa-
peH cuHgpom (APS), koimo ga BkatouBa u Hegocma-
MBUYHOCM HA gpyau eHgOKPUHHU »Ae3u (41,42).

MNpocaeggBaHe u noBegeHue npu xunolT
no Bpeme Ha bpemeHHocmma, Hau-4yecmu
ycnokHeHus

Hamecama Ha naaueHmapHomo npouzBogcmBo
Ha 1,25(OH)2D u moBa Ha PTHrP gebarancupam kan-
uuemuama Ha madkama u noBuwaBam pucka, Kakmo
3a XunokKaAuuemus, maka u 3a xunepkaauuemus. Xuno-
KaAuuemuama (ocobeHo ocmpama) Moyke ga npu4uHu
abopm, npexkgeBpemeHHO paxkgaHe UAU HeoHamaAHa
cmbpm (38,39,43). XpoHuuHama XunokaAuuemus Ha
matikama Bogu go KomneHcamopeH Xxunepnapamupeo-

Bogewa npuuuna

KAuHU4YHU popmu

Azene3zua Ha IMNMLLPK

Vi30AupaHa uAau yacm om cuHgpomu Ha pazBumuemo, Hanp. Ha DiGeorge

Pazpywabane Ha MUK

XupypauuHu Hamecu B8 o6racmma Ha wuama

AbuereveHue 6 obaacmma Ha wuama

ViHgpuampauua om memacmasu uAu cucmemHu 6oaecmu (xemoxpomamosa,
amuaougo3a, maaacemusn, 6oaecm Ha YUACHH)

ABmoumyHHa

M3oaupaH aBmoumyHer xunollT
Yacm om aBmoumyHHua noauzaaHgyaapeH cuigpom (APS) mun 1

MoHuxeHa pyHKYuA

Ha MMLPK XunomazHe3zuemusn

Aedekmu Ha 2eHa 3a [TX

HeoHamaaAHa xunokaauuemus (3apagu maluuHa xunepkaauuemus)
boAecm Ha «wkagHume Kocmu» (cAeg napamupeougekmomus)
Mymauuu Ha kaayut-uyBecmBumearua peuenmop, CaSR
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ugu3zbm Ha nAoga u HoBopogeHOMO CbC ckeremHu
aHOMaAUU, ppakmypu, hapamupeougHa Xunepnaa-
3UA U gpyau KAUHUYHU YCAOXKHEHUA (pecnupamopeH
gucmpec, XunomoHusa u gpyau). ObpamHo, npekomep-
Homo 3amecmBaHe Ha malkama ¢ nocaegBawa xunep-
kaauuemua nomuckam [INLLPK Ha naoga u moxe ga ce
pazBue mexkka xunokaauuemua Ha HoBopogeHomo.
Mocaeguuume om Bb3moxxHumMe KoaebaHua 6 kaauyu-
emuama Ha madkama ca o6o6wgeHu 68 Tabauya 4 (39).

npegu3Buka cepuo3zHa madyuHa u pemanHa 3aboae-
Baemocm nopagu noBuweH puck om Hegou3HocBaHe
Ha nAoga, npexgeBpemeHHO paXkgaHe, gemuHepaAu-
3auuAa Ha pemaAHun ckeaem, gopakmypu in utero, e-
MaAeH pecnupamopeH gucmpec u cmbpm. AaHHUMe
8 Aumepamypama no mo3u Bbnpoc ca omHocumen-
HO OCKbgHU U ce ocHoBaBam 2raBHo Ha onucaHue Ha
OMQgeAHU CAyYau UAU NO-20AEMU CEpUU OM CAyYau.
IMo-cmapume onucaHusa gokaagBam pazHoobpas-

TabAauya 4. Hau-BaxHu nocreguuu om KorebaHUAMa Ha Kaauuemuama npu madkama c XpoHuueH xunol1T (39)

MauuuH cepymen Ca 3a naoga

3a malikama

Tmatuun cepymen Ca

xunol 1T, noAuxugpamHUOH,
memaHuyHU 2bpuoBe

XunepkaAuuypus u
HedppoAumuaza / KaAuuHo3a

{ matuun cepymen Ca

xunepl 1T, kocmHa pe3opbuus,
UHMpaymepuHHU ppakmypu,
hubpokucmuyeH ocmeum,
pecnupamopeH gucmpec

Abopm, npexxgeBpemeHHO paxkgaHe,
2bpyoBe, apummuu

AeyeHuemo Ha OpemeHHUMe U Kbpmewume
»eHu ce u3zBbpwbBa cbc cbwume NpuHUUNU Kamo
npu cmaHgapmeH xpoHuueH xunollT (44,45), Ho c
no-4ecm KOHMPOA Nopagu MpygHomo npegckas3Ba-
He Ha Hy>XXHUme go3u KaAuud u akmuBeH BumamuH
D. CoBpemeHHume memoguyHU yka3zaHua npenopby-
Bam npocaegaBaHe Ha Bceku 3-4 cegmuuu npes Gpe-
meHHocmma (uau iCa**, dpoccpamu, Mg, eGFR), kak-
mo u 1 cegmuua npegu paxgaHemo u 1-2 cegmuuu
creg Beaka npomara 68 gozume (16,38-40). TMoupBuu-
Hama ueA Ha 3amecmBaHemo e noggbpykaHemo Ha
cmabuaHu HuBa Ha aabymuH-kopueupaH Ca 6 guana-
30Ha 2,1-2,3 mmol/l. CepymHume HuBa Ha 25(OH)D
caegBa ga ce noggbp>kam 6 guanazoHa 30-50 ng/ml.

MHguBugyaaHume HyKgu om KaAuul ce npeg-
ckazBam mpygHo, mbl Kamo ca pe3yamam om Cb-
yemaHue Ha MHO20 (PaKmMopu: XpaHUMeAeH npuem
Ha KaAuul u Bumamun D, cmenen Ha abcopbuua 6
cmomawHo-ypeBHua mpakm, uHguBugyarHu HuBa Ha
1,25(0OH)2D, PTHrP, naaueHmapHua AakmozeH u gp.;
Kakmo u 2oAemuHa Ha pemyca. ObukHoBeHo He ce
HaAaza npomaHa B go3zama Ha kaauus. lpe3 2-pu u
3-mu mpumecmbp eBeHmyaaHo ce Haaaza noBuwa-
BaHe go3zama Ha akmuBHua Bumamun D ¢ 25%. Ako
ce e npoBexkgaro npeguecmBawo AeveHue ¢ peKom-
6uHaimen yoBewku MTX (rh-PTH), mol ce cnupa no
Bpeme Ha GpemeHHocmma! (kamezopusa C). Ako 3a
noggbprkaHe Ha kaauuemusama ca ce noazBaau mua-
3UgHU guypemuuu, me cbwo mpabBa ga ce cnpam
(noHe 3a 1% mpumecmbp) Mbl Kamo ca cybecmat-
uuu Kkamezopus B.

Ako He ce AekyBa onmumaaHo, xunoT moxke ga

HU YyCcAoXKHeHuA. Taka Hanpumep gokaag 3a 10 peaau-
3upaHu bpemeHHOCcMuU om 6 >xeHu ¢ xunollT goky-
meHmupa gBykpamHu abopmu 6 KbCHUME meceuu Ha
bpemeHHOCMMa nNpu 3 om mMAX U MPUKpPaMHO Hego-
u3zHocBaHe - npu egHa om max (46). INpu gBe om >e-
Hume aBmopume gokaagBam npexxgeBpemeHHO pax-
gaHe, a Npu egHa - hochapmaaHa xunepkaayuemun ¢
HuBa Ha kaauuemuama 4,15 mmol/l (46).

CoBpemeHeH aHaAau3 Ha gaHHume om wbBegcku
HAauUOHaAeH peaucmbp ugeHmuduuupa 97 >KeHu
¢ xpoHuyeH xunollT u 1030 KOHMpPoAU Ha Cbwama
Bb3pacm, koumo ca poguau 139 u cbomBemuo 1577
geua B nepuoga 1997 - 2017 (47). XerHume ¢ xunolT
ca umaau no-yecmo 3axapeH guabem u Xb3 6 cpab-
HeHue ¢ KoHmpoaume. Caeg Kopekyua cnpamo me3u
2 pakmopa u Bb3zpacmma Ha malikama XpPOHUYHUAM
xunolT e bGuA acouuupaH CbC 3Ha4umo noBuweH
PUCK 3a UHgYUUpaHO pakgaHe (CbOMHOWeEHUe Ha
waHcoBeme, OR = 1,82) u paxkgaHe Ha geme C HUCKO
me2A0 (cpegHo cbe 188 g). He e umano pazauka 6 ne-
puHamaAHa CMbPMHOCM UAU HaAuduemo Ha BpogeHu
margpopmayuu. ABmopume 3akatouaBam, ye Gpemen-
HOoCmmMma npu 3acezHamume >keHu npemuHaBa, o6wo
B83emo, HopmaAHO u acouuupaHume c xunol 1T pucko-
Be ca Hucku (47).
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Boyanov, Mihail A.

MpocnegaBaxe u noBegeHue npu xunoMT
no Bpeme Ha kbpmeHe

MoBuweHume koHueHmpauuu Ha PTHrP ocuay-
paBam kaAuul upe3 uzBauuaHe om kocmume. 3amo-
Ba npu kbpmeHe HamaraBam Hy>kgume om KaAuul
u Bumamun D u HapacmBa onacHocmma om xunep-
Kaauuemusa. ToBa Haraza npocaegaBaHe Ha madyuHua
cepymeH kaauul noHe 1X cegmuuHo npe3 1% mecey,
u nocAe T nbm meceuHo, gokamo Kbpmu (40). CaegBa
ga e Haauue 2omoBHocm 3a noHwkaBaHe Ha 3amec-
mumeAHuUme go3u. Ao3zama Ha akmuBHua BumamuH
D caegBa ga ce Bb3zcmaHoBu Ha npekoHUENUUOHHO
HuBo HenocpegcmBeHo caeg pogopazpeweHuemo,
¢ 2omoBHocm 3a no-HamambwHO HamaraBaHe npu
xunepkaauuemun (48). Aozama Ha kaauueBama cynae-
MeHmayua cbwo bu moeaa ga ce Hamaau B maks6 cay-
yad. Npu pazko cnupaHe Ha KbpmeHemo HapacmBa

onacHocmma om xunokaauyuemua nopagu mofBa, ue
nocmeneHHo u3ue3Ba Bb3zgedcmBuemo Ha cekpemu-
paHua om 2bpgama npu KbpmeHe PTHrP (16,49).
HoBopogeHomo Cbwo e U3A0KEHO Ha puck om
KoaebaHua B cekpeuuama Ha TX u Kaayuemusama
Kamo e no-zoasma Bepoamuocmma 3a xunepl1T u xu-
nepkaauuemuna HenocpegcmBeHo caeg paxkgaHemo.
ToBa Haraza uzmepBare Ha cepymer Ca Ha 6ebemo
Ha Bceku 2P geH npe3 1%M cegmuua, KaKmo u agek-
BamHo 3amecmBare ¢ Bumamux D (16,39,40,48).

3akaloyeHue

bpemenHHocmma Bogu go uzBecmHo gebanan-
cupaHe Ha kaauueBo-thocpamHama xomeocmasa Ha
»eHama u moBa moxke ga goBege go owe no-3Havu-
meAHU npomeHu 8 npucbcmBuemo Ha MXIT uau xpo-
HuveH xunollT. O6obwaBaw, arzopumbm 3a noBege-
HUe Npu ma3u cumyauun e nokazax Ha Queypa 1.

W AAz2opumbm 3a noBegeHue npu bpemeHHu/Kbpmewu >keHu ¢ FMXIT uau xunol 1T (no 17).

euTamuH D)

sHail-nobpe — onepauma npegu 3abpemeHABaHe

«[pK AMArHoCTMUMpaHe npes DpeMeHHOCTTa M TEHKA
KanUuHMemMKUA — onepalua 2-pH TPHMEeCTbP

«[1pW gWarHocTHuKpaHe npes GpeMeHHOCTTa W Neka
XMNepKanuremma (<2.85 / 2.75) — HOHCEPBATHBHO RUEHHWE M

EBEHTYANHO ONEPaLMA CNen pamaaHe
+[pM AWArHOCTHLLMPAHE N0 BPEME HA HbPMEHE —
NPoCNEeAABAHE HA KANLUWEMWATA M EBEHTYANHA ONEpaLIMA

* [pez BpemenHocTTa Nnpocnegaeai Ca Ha 3-4
cegMMLUM U HAarNacABal 3aMecTBaHeTo (MasHo

* [lpu KbpmeHe - npocnegacaid Ca Ha 4-6 ceapmMUM M
EBEHTYaNHO HaManAeal Kanuweeata gobaeka

3a gonbAHUMEAHU YymoOuHeHUa U nogpobHocmu moeam ga ce noa3Bam u Gbazapckume npenopbku 3a
gobpa KAuHUYHa npakmuka npu 3aboaaBanua Ha MUK, kakmo u uzgaBanume cvBpemeHHu yuebHuuu 6 obaac-
mma Ha kaauueBo-tpocpopHama obmaHa u 6oaecmume Ha IMLLK (50,51).
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Pe3slome

MHo3umoAabm e KapbouukAuYeH 3axapeH no-
AUAAKOXOA U ce Hamupa 6 mHoxxecmBo mbkaHu npu
603aliHULUME Kamo Meguupa CU2HAAHO-KAeMbUHA
MpaHcgykuug, Kbgemo Had-yecmo ydacmBa kamo
BmopuueH nocpegHuk 8 omezoBop Ha pazAaudHU Xop-
MOHU, HeBpompaHcMumepu, pacmexxHu hakmopu u
mHoxxecmBo gpyau npouecu. Ype3 enumepusauua Ha
XUgPOKCUAHUME MY 2pynu mo2am ga ce 2eHepupam 9
Bb3MOXKHU cmepeou3zomepa, 2 om KOUMOo ca om 20-
AAMO (PU3UOAO2UYHO U KAUHUYHO 3HaYeHUe: MUO-UHO-
3UMOA U D-Xupo-UHO3UMOA.

Muo-uHozumoabm u D-xupo-uHo3umoabm obuK-
HoBeHo ce cbxpaHaBam B8 6bLOpeuume, Mo3bka U yep-
Hua gpob u ca HeobXxoguMmu 3a (PYHKUUU Kamo Cu2HaAHa
mpaHcgykuug, memaboAumeH NOMOK, Cuz2HaAu3auus
Ha UHCYAUHA, peayaupaHe Ha nponyckauBocmma Ha
UOHHUME KaHaAU, peakuua Ha cmpec, a Cbwo maka
B3emam yuacmue u 6 embpuoHaaHomo pazBumue.

Aebuyumbm Ha uHo3umoa ydacmBa B namoze-
He3ama Ha Hakou 3aboanBaHua. AobaBaremo my kamo
mepanua npu pasaudHu 3aboaaBaHua nogobpaBa npo-
muuaHemo Ha Guoao2uyHuMe npouecu u Bogu go Bb3-
cmaHoBaBaHe Ha HapyweHume (OYHKUUU Ha Op2aHU3Ma.

KaoyoBu gymu:

Abstract

Inositol is a carbocyclic sugar polyalcohol
and is found in many mammalian tissues mediat-
ing cellular signal transduction, where it is most
often involved as a secondary messenger in re-
sponse to various hormones, neurotransmitters,
growth factors and many other processes. By epi-
merization of its hydroxyl groups, nine possible
stereoisomers can be generated, two of which
are of great physiological and clinical importance:
myo-inositol and D-chiro-inositol.

Myo-inositol and D-chiro-inositol are normally
stored in the kidney, brain and liver and are required
for functions such as signal transduction, metabol-
ic flux, insulin signaling, regulation of ion channel
permeability, stress response, and also take involve-
ment in embryonic development as well.

Inositol deficiency is involved in the patho-
genesis of some diseases. Adding it as a therapy
for various diseases improves the course of bio-
logical processes and leads to the restoration of
the body's impaired functions.

Key words:

MUO-UHO3UMOA, D-xupo-uHo3umoa, BmopuuHu
nocpegHuuu

myo-inositol, D-chiro-inositol, secondary messengers
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BbBegeHue

MHo3umoAbm e KapbouukAuyeH 3axapeH no-
AUAAKOXOA U ce Hamupa 8 mHoxxecmBo mbkaHu npu
603aliHUUUME Kamo Meguupa CU2HAAHO-KAeMbUHA
mpaHcgykuua 8 omezoBop Ha pa3AUYHU XOPMOHU,
HeBpompaHcmumepu, pacmexkHu ¢hakmopu, a Cbw,o
maka u ydyacmBa 6 ocmopeayrauuama (1). Tod ce 06-
pa3yBa om 2aok03a u 6vbpeyume cuHme3zupam oko-
AO 2-4 2pama Ha geH. Apyau mbKaHU CbWwo buxa Mmo2Au
ga 20 obpazyBam, kamo B Hal-20Aama KOHUEHMpauua
ce omkpuBa B8 mo3zbka (2). Ype3 enumepusauus Ha
XUgPOKCUAHUME MY 2pynu mo2am ga ce 2eHepupam
geBem Bb3moxHU cmepeou3zomepa, gBa om kKoumo
ca OM 20AAMO (PU3UOAO2UYHO U KAUHUYHO 3HaueHue:
MUO-UHO3UMOA U D-XUpo-UHO3UMOA.

Muo-uHo3umoA®smM u D-xupo-uHo3umoAbM OBUK-
HoBeHOo ce cbxpaHaBam B8 6Gbbpeuyume, mo3bka u
yepHua gpob u ca Heobxogumu 3a (PYHKUUU Kamo
CU2HaAHa MpaHcgykuua, memaboAumeH NOMoK, cue-
HaAu3auua Ha UHCYAUHA, pe2yAupaHe Ha NPONYCKAU-
Bocmma Ha GOHHUME KaHaAu, peakuua Ha cmpec, a
cbwo maka B3emam yyacmue u 6 embpuoHaAHOMO
pazBumue.

Aebuuumbm Ha uHo3umoa yuacmBa 8 namozeHe-
3ama Ha 3aboaaBaHua kKamo cnuHa Gudpuga (gedpekm
Ha HeBpaarHama mpbba), CUHgPOM Ha NOAUKUCMO3HU
atuHuuy, 3axapeH guabem (3A), 8 pazBumuemo Ha me-
maboAuUMeH CUHgPOM U MHO20 gpyau (3).

Mcmopua Ha omkpuBaHemo Ha uHO3u-
moA u ycmaHoBaBaHe Ha HezoBama poag
B uHcyauHoBama pesucmeHmHocm

ViHo3umoAbm e u3oaupaH 3a npbB nbm om
Johanes Joseph Scherer npe3 1850 2. om myckyaHa mb-
KaH - om gpeBHoz2pbuku i¢ (,2Kura, BrakHO”), -ose (3a
Bveaexugpam), -ite (,ecmep”), -ol (,aakoxon”). pe3
1964 2. Eisenberg u Bolden cvobwaBam, ye mecmu-
cume ca MHO20 6o2amu Ha cBo6ogeH uHO3UMoOA. Ha-
KOAKO 20guHU no-kbcHo Voglmayr u Amann, Lewin u
Beer, u Ghafoorunissa omkpuBam, ye npocmamama,
enugugumume U CeMeHHUMe mexypyema Cbgbp>kam
20AaMO KoAaudecmBo muo-uHozumoa (4). CemeHHama
meyYyHOCM e eqguH om Hal-20Aemume U3MOYHUUU Ha
UHO3UMOA Kamo KOHUEHMpayuama my mam e noumu
3 nbmu no-Bucoka om masu 6 naazmama (5).

Mpe3 1988 2. Joseph Larner cmuza go 3akatouve-
Huemo, ye gBama uzomepa Ha UHO3UMOAA — MUO-UHO-
3UMOA U D-XUPO-UHO3UMOA - Ca XUMUYHU meguamopu
Ha UHCyAuHa kamo geldicmBam no pa3audHuU

mexaHu3mu (6). Larner nbpBu omkpuBa HamaraBaHe
Ha koAudecmBomo Ha D-xupo-uHo3zumoa 6 ypuHama
U mbkaHume Ha xopa u KuBomuHCcKU MogeAu CbC 3A
mun 2. HamaaaBanemo Ha D-xupo-uHo3umoa 8 ypuHa-
ma ce npugpyxaBaro om noBuwaBaHe Ha Muo-UHO-
3umoa (7). AonbAHUMeEAHU u3cAaegBaHua gemoHcmpu-
pam, ye npomeHeHama uHo3umoAoBa ekckpeuua npu
xopa e cheyuduuHo cBbp3aHa ¢ nogaexkawama uH-
cyauHoBa pejucmeHmHocm, a He ¢ muna Ha 3A (8).
3a ga obACHU NpoMeHeHUA MOgeA Ha omgeAaHe Ha
UHO3UMOA, HabAaogaBan B ycaoBuama Ha UHCYAUHO-
Ba pesucmenmuocm, Larner ycmanoBaBa gegpekm
6 enumepuszauuoHHUa npouec, Kolmo npeBpbwa
MUO-UHO3UMOA B D-Xupo-uHO3UmMOA, Kamo mazu pe-
aKkyua ce cmumyaupa om UHCYAUH 6668 duzuonoauu-
HU ycroBua. Tol gemoHcmpupa, ve npeBpbwaHemo
Ha MUO-UHO3UMOA B D-XUpPO-UHO3UMOA € CUAHO Ha-
mareH B uHcyauH-yyBcmBumeaHume mbkaHu Kamo
yepeH gpob, MYcKyAaHa U macmHa mbkaH (9).

CuHmMe3 Ha MUO-UHO3UMOA U D-XUPO-
UHO3UMOA

Muo-uHo3umoA ce cuHme3zupa om  2AOKO-
30-6-pocpam 6 gBe cmbnku kamo nvpBo ce uzo-
Mepu3upa om UHO3UMOA-3-pocham cuHmaza go
MUO-UHO3UMOA-T-choccham, koimo BnocaegcmBue ce
gegocopuaupa om UHO3UMO A MOHOOCamasza
go cBobogeH uHo3zumoa. Hal-2oaamo KoauuecmBo
UHO3UMOA ce cuHme3upa 8 6vbpeuyume, cregBaHo
om mecmucume, obukHoBeHo B koaudtecmBo om Ha-
KOAKO 2pama Ha geH.

Ha nepugepHo HUBo muo-uHo3zumon ce npeBpob-
wa 6 D-xupo-uHo3umoA om cneuuduyHa enumepa-
3a kKamo HellHama akmuBHocm e 3aBucuma om uH-
cyauH. Camo maako koauvecmBo MUuoO-UHO3UMOA ce
npeBpbwa B D-xupo-uHO3UMOA Kamo peakyuama e
Heobpamuma (1).

BuonozuyHu pyHkyuu Ha uHO3UMOA

MHo3zumoa yuacmBa kamo BmopuyeH nocpeg-
HUKk B pazauuHu BbmpekaembUHU CU2HAAHU MpaH-
CQUKUUOHHU Nbmuwia - uHcyauHoBama cuzHaAHa
MpaHCcgyKuua, (PopmMupaHemo Ha uumocKeAema,
koHmpoaa Bbpxy BobmpekaembuHama kaauueBa
KOHUeHmMpauua, eAeKmpuyeckua hnomeHuuaA Ha KAe-
mbuHama membpaHa, pa3z2parkgaHemo Ha MazHUHU,
2eHHama ekcnpecua u MHoz2o gpyau. Docapamugu-
AUHO3UMOA 4,5-6ucthocam ce coxpaHaBa 6 membpa-
Hume Ha kaemkume go cBoemo ocBoboxxgaBare u ce
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npeBpbwa 6 pazauuHu gpyeu BmopuyHu nocpegHu-
UU Kamo guauuA2AUUEPOA U UHO3UMOA mpudgpocdam
(10).

Muo-uHo3umoa u D-xupo-uHO3umoA Kamo UuHO-
3umonoocozAaukatHu ca BmopuyHu nocpegHuuu
Ha UHCYAUH, HO ocbwecmBaBam paszAudHU YUHK-
yuu. Muo-uHozumoa yuyacmBa 6 akmuBupaHemo Ha
mpaHcnopmepume u 2AlKO3Hama ymuau3auus, go-
kKamo D-xupo-uHo3umoa uzpae poas ocHoBHo 6 2au-
KoeeHoBume cuHmes u cbxpaHeHue (11).

B aluHuuyume MUO-UHO3UMOA Meguupa 2AI0KO-
3Homo ycBoaBaHe u cueHaauzupaHemo Ha FSH, go-
kamo D-xupo-uHo3umoa ydacmBa 8 uHcyauH-3aBu-
cumua cuHmes Ha aHgpozeHu u B8 cbxpaHeHuemo Ha
2antoko3ama. B atunuuume Ha 3gpaBu >keHu 99% om
BbmpekrembUHOMO CbgbpyKaHue Ha UHO3UMOA €
MUO-UHO3UMOA, a 0OCmaHaaama Jacm e npegcmaBeHa
om D-Xxupo-uHO3Umoan.

Apyza cowecmBena pazauka mexkgy gbama uzo-
Mepa e mAXHOMO HaAudue u paznpegeseHue 6 mo-
kaHume. YcmanoBeHo e, ye Bcaka mbkaH peayaupa
obpazyBaHemo um no makbB HauvuH, Ye MAXHOMO
omHouweHue ga 6bge mouHo onpegeaeHo (12).

PoAg HG UHO3UMOA npu pasAuvyHU
3aboagaBaHug

B ncuxuampuama UHO3UMOA Ce e NpuAaz2aA Kamo
nognomazawa cmpameaus npu genpecuBHu enuzogu
Ha nauueHmu ¢ GunoaapHo pazcmpoucmBo. Bonpeku
ye e ycmarHoBeHa Bpb3zkama My cbc cepomoHuHoBu-
me, gonamuHoBume U 2aymamamuume peuenmopu,
noBeyemo npoyuBarua He nokazBam cmamucmuye-
CKa 3HaYUMOCM NO omMHoweHue Ha HezoBama edek-
muBHocm npu genpecua npu GuNOAAPHO pazcmpod-
cmBo (13). M3yuaBaHa e poaama Ha 20Aemu go3u
UHO3UMOA 3a AeUYeHUe Ha genpecus, HO ca Heobxogu-
MU gonbAHUMeAHU npoydBaHua 3a ga ce ycmaHoBu
etpekmbm (14). MIHO3umoA uma ymepeH egpekm npu
navueHmu ¢ naHudecko pazcmpoutcmBo u obcecuB-
Ho-komnyAacuBHo pazcmpoicmBo (15).

YcmanoBeHo e, ue Muo-uUHO3UMOA Nognomaza npe-
BeHuuama Ha gedpekmu Ha HeBpaaHama mpbba ocobe-
Ho B kombuHauua ¢ gpoaueBa kuceauHa (16). Bucoku
HuBa Ha uHo3umoa B uepebpo-cnuHaaHama mevHocm
ce ycmaroBaBam npu cuHgpom Ha Down (17). Haauuu-
emo Ha okoAo 50% no-Bucoku HuBa Ha muo-uHO3UMOA
npu cuHgpom Ha Down npegnoaaza go3o8 epekm Ha
2eHUMe Ha gonbAHUMeAHama 218 xpomozoma, Kbge-
MO Ce Hamupa 2eHbM 3a OCMOpPe2YyAaMOpPHUA Hampul/
MUO-UHO3UMOA Ko-mpaHcnopmep (18).

lNpomeHeHu HuBa Ha uHO3UMOA ca omkpuBaHu
B mMo3bka Ha nauueHmu, cmpagawu om Goaecm Ha
AAuxalmep, a Cbwo U Npu xopa, npexxuBaau uHcyam,
u npu camoybutuu (19). MNpu ekcnepumeHmManHu >u-
BomHuU MUO-UHO3UMOABM CU2HUPUKAHMHO HamaraBa
mexxecmma, yecmomama U NpogbAXKUMEAHOCMMA
Ha enurenmuyHume npucmbnu (20).

Muo-uHozumoabm HamaraBa HampynBaHemo
Ha mpuzauuepugu 6 uvepHua gpob. MpuaoxkeHuemo
My Cbwo maka Bogu go pegyuupaHe Ha XoAecmepo-
AoBume omaazaHua 6 muokapga u nogobpaBaHe Ha
cbpgeyHama cpyHkuua (21).

IMpu navyueHmu cbe 3A mun 2 no-Bucokume HuBa
Ha MUO-UHO3UMOA U no-HUcKume Ha D-xupo-uHo3u-
MOA ca pe3yamam om HapyweHue 6 uHozumoaoBua
6araHc. Aecpuuumbm Ha D-Xupo-UHO3UMOA U Hapy-
WEeHOMO OMHOWeHUEe C MUO-UHO3UMOA Ca gUPEKMHO
cBbp3aHu ¢ uHcyauHoBama pesucmeHmuocm (22).

KapuuHozeHe3ama 6 pa3audHu opeaHu bu mozaa
ga ce uHxubupa om muouHo3zumoa. Cu2HuUgpUKaHMHO
nomuckaHe Ha yepHogpobHama KapuuHozeHe3a caeq
NPEOpPaAHO NPUAOXKEHUE Ha UHO3UMOA ce HabAloga-
Ba npu 2puzauu (23). AobaBaHemo Ha MUO-UHO3UMOA
KbM gekcamemaszoH uma agumuBen egpekm Bobpxy uH-
xubupaHemo Ha beArogpobHU KapuuHomu. [Mpuroxke-
HUEMO Ha UHO3UMOA CbWw,o Mmaka HamaanaBa pazmepu-
me Ha ageHoKapuuHomu u 6u mo2A0 ga ce uznoa3Ba 6
npeBeHuuama Ha paHHU NYAMOHaAHU Ae3uu (24).

HamannBane Ha 6poa u nogBuxHocmma Ha
cnepmamo3ougume ce HabaogaBa npu oauzoacme-
Ho3o0cnepmua. Muo-uHo3umoA uepae BaxkHa poaa
B ocmopezyaauuama Ha cemeHHama mevyHoCm Kamo
maka nogobpaBa momuaumema Ha cnepmamo3ougu-
me. AHMUOKCUgaHMHUAM My egpekm Cbwo uma om-
HoweHue Kbm obpazyBaHemo u pezyaupaHemo um.
Muo-uHo3umoabm moxke ga nogobpu MUMOXOHgpPU-
aAHama oyHKuUA Ha cnepmamo3ougume uno Mo3u
HauuH ga ce nogobpam napamempume npu hayuex-
mume C oAu2oacmeHo3oocnepmus (25).

ViHo3umoa ce cyuma 3a 6e3onacHo u epekmubB-
HO AeYeHue Npu CUHGPOM Ha NOAUCMKUCMO3HUME
atuHuuyu (PCOS). Tol nogobpaBa uHcyauHoBama
yyBecmBumeaHocm, koemo nognomaza oBapuasHama
pyHKuua u HamaaaBa xunepaHgpoezeHu3ma. baazoga-
peHue Ha poAAma Ha MUO-UHO3UMOA Kamo BmopuveH
nocpegHuk Ha FSH, mou Bb3cmaHoBaBa omHoweHue-
mo LH:FSH u peayaupa meHCmpyaAHUA UUKBA.

Porama my Ha BmopuueH nocpegHuk Ha FSH
Bogu go nogobpaBaHe Ha yzpaBaHemo Ha AlYHUKO-
Bume oaukyau u no-gobpo kavecmBo Ha oBouumu-
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me (25). Om gpyea cmpaHa, D-Xupo-uHO3UMOA
MoXKe ga Hapywu kadvecmBomo Ha oBouumume no
go30-308ucum HauuH. [Mo-Bucokomo my HuBo ce
cBobp3Ba c uHcyauHoBama pezucmeHmHocm, KOAMO
ce omkpuBa npu okoro 70% om nauyueHmkume c
PCOS (26). Mo mo3u HauuH UHCYAUHBM CMUMYAUpaA
Heobpamumomo npeBpbwaHe Ha Muo-uHo3umoa 6
D-xupo-uHo3umoa, koemo Bogu go gpacmuyHo pe-
gyuupaHe Ha MUuo-uHo3umMoA. CKOPOWHU gaHHU Co-
Yam 6bP30 NogobpeHue Ha memaboAumHumMe u Xop-
MOHaAHUMe napamempu, kKoezamo gBama uzomepa ce
npuAazam 6 maxHomMo Pu3UOA02UYHO NAA3MEHO OM-
HoweHue, koemo e 40:1 B8 noA3a Ha MUO-UHO3UMOA
(27). Mpu 3gpaBu >xeHu omHoWeHUEMO Ha MUO-UHO-
3umoa Kbm D-xupo-uHo3zumona 6668 doaukyrapHama
meyvHocm e 100:1 (28).

M3moyHuUuu Ha UHO3UMOA

Muo-uno3umona ce cbgbpika B8 Hat-Bucoku KoH-
uenmpauuu 6 naogoBe, 60606u u 3bpHEHU KYAMYpU,
U agku kamo Had-2oAamo e koaudecmBomo 6 naogo-
Beme, ocobeHo 6 nopmokaaume u nbnewume. Cb-
gbprka Cbwo maka u 6 eHepaudHume Hanumku. B
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Pe3siome

MHcyaunoBama pezucmenmuocm (MP) u kom-
neHcamopHama XunepuHCYAuHeMua ca cpeg gokasa-
HUMeE namo2eHemMuyHU MexaHu3mu 3a pazBumue Ha
CuHgpoma Ha noaukucmo3sHu atuxuuu (Cr14). B ycao-
Buama Ha cucmemHa WP uHcyauHbm cmumyaupa 6
aluHuKa oBapuarHama aHgpoz2eHHa Npogykuua ypes3
pazHoobpazHu mexaHuzmu u maka noBauaBa mHO20
om Hal-yecmo HabaogaBaHume kauHuuHu npoabu:
XunepaHgpo2eHU3bm, MEHCMPYaAHU HapyweHus, no-
AUKUCMO3a Ha aluHUUUME U UHgepmuAumem.

Om gpyea cmpaHa cucmemHama WP yBeauua-
Ba pucka om pazBumue Ha 3axapeH guabem mun 2,
gucAunugemun, apmepuasHa xXunepmoHua u mema-
6oaumeH cuHgpom. KaouoBa poaa 3a moBa uepae
BucueparHama macmHa mbkaH, KOAamo OYHKUUOHU-
pa Kamo eHgOKpUHeH op2aH, cekpemupaw, pa3AudHu
agunokuHu. bygu uHmepec akmbm, ye VP moxe
ga ce HabaogaBa u cpeg He3amAbCMeEAU nNayueHMKuU
cbe CIsl. Bogewa poaa 3a moBa ce cuuma, ye uma
ckeaemHama myckyaamypa. Ta e akmuBeH eHgokpu-
HeH opaaH, Yuamo yHkuua BrkaouBa cuHmeszama u
ocBoboxxgaBaHemo B yupkyaayuama Ha mHo>kecmBo
UUMOKUHU U gpyau nenmugu, HapeyeHu MUOKUHU.

Abstract

Insulin resistance (IR) and compensatory hy-
perinsulinemia are among the confirmed patho-
genetic mechanisms for the development of
polycystic ovary syndrome (PCOS). In conditions
of systemic IR, insulin stimulates ovarian andro-
gen production in the ovary through a variety of
mechanisms and thus affects many of the most
prevalent clinical manifestations: hyperandro-
genism, menstrual disorders, polycystic ovaries
and infertility.

On the other hand, systemic IR increases the
risk of developing type 2 diabetes, dyslipidemia,
arterial hypertension, and metabolic syndrome.
A key role for this is played by visceral adipose
tissue, which functions as an endocrine organ
secreting various adipokines. Of interest is the
fact that IR can also be observed in non-obese
patients with PCOS, where skeletal muscles are
considered to play a pivotal role. They function as
an active endocrine organ mediating the synthe-
sis and release of numerous cytokines and other
peptides called myokines into circulation. The in-
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Yuacmuemo Ha onpegeAeHU agunoKUHU U MUOKUHU

e nomBbpgeHo B namozeHezama Ha VP npu CIl4,
HO npu gpyau ma3zu B3aumoBpb3ka ocmaba Bce owe
guckymabuaHa uau HeuzcaegBaHa obaacm.

Lleama Ha Hacmoawua 0630p e ga ce aHaAu3u-
pam u cucmemamu3upam HampynaHume go Mo-
MeHMa AumepamypHU gaHHU OMHOCHO poAAMa Ha
BucuepasHama MmacmHa MmbkaH U CKeAemHama mycky-
Aamypa 6 namozeHezama Ha CI14 u Bpb3kama um c
NP 8 koHmekcma Ha cuHgpoma. Dokycbm gonbAHU-
MEeAHO e HAacoYeH KbM HAKOU HOBU U NO-MaAKo npoy-
YeHU aguno- U MUOKUHU, UMaWU NpegnoAazaema poan
8 2eHezama Ha CI14.

KatoyoBu gymu:

volvement of certain adipokines and myokines in
the pathogenesis of IR in PCOS has already been
confirmed, but the role of others remains debat-
able revealing a whole unexplored area.

The aim of the present narrative review is to
analyze and systematize the literature data ac-
cumulated to date regarding the role of visceral
adipose tissue and skeletal muscle in the patho-
genesis of PCOS and their relationship with insu-
lin resistance in the context of the syndrome. The
focus is additionally put on innovative and less
studied adipo- and myokines with a putative role
in the genesis of PCOS.

Key words:

CUHgPOM Ha NOAUKUCMO3HU AaluHUUU, uHcyAuHoBa
pe3ucmenmuocm, BucuepasHa macmHa mbkaH,
cKeAemHa Myckyaamypa, agunokuHU, MUOKUHU

polycystic ovary syndrome, insulin resistance, visceral
adipose tissue, skeletal muscle, adipokines, myokines

BvBegeHue

CuHgpombm Ha noAukucmo3sHu atuHuuu (Cr4) e
egHO oM Hal-Yyecmume eHgOKPUHHU HapyweHua cpeg
>keHume B penpogykmuBHa Bb3pacm. 3a npbB nbm
npe3 1935 2. cuHgpombm e onucaH om Stein u Leventhal
Kamo CbuemaHue Ha NOAUKUCMO3HU AlvHUUU, OAURO-/
ameHopen, Xup3ymu3bm U UHgpepmuaumem.

B nocaegHume gecemuaemus KoHuenuuama
3a CIM4 npembpna cbwecmBerHo pazBumue. AHec
CUHJPOMbM He ce pazeAexkga camo Kamo penpogyk-
muBHo HapyweHue, npoaBaBawo ce KAUHUYHO C Xu-
nepaHgpozeHu3bm, oByaamopHa gucyHKuUA, NOAU-
KUCMO3HU AUYHUUU U UHEpMUAUMEm, HO U Kamo
memaboAumHa eHgokpuHonamusa (1). B cpaBHenue
cbe 3gpabu xeHu, nauueHmkume cbc CI14 umam
no-dyecmo 3amabcmaBare u uHcyauHoBa pesucmenm-
Hocm (MP) (2), koemo yBeauuaBa HeEKOAKOKpamHO
pucka um om npeguabem, 3axapeH guabem mun 2,
apmepuaAHa XunepmoHus, gucaunugemun u memabo-
AUMEH CUHgpom. Te3u CbCmoAHuA ce acoyuupam C
XPOHUYHO HUCKOCMeneHHO Bb3naneHue (3, 4), koemo
gonbAHumMeAHo yBeauuaBa cbpgedHo-cbgoBua um
puck. B HaG-2oaamomo pempocnekmuBHo npoyuBaHe
8 bbacapua lameBa u KameHoB gemoHcmpupam, ye
3amabemaBaHemo e Had-BakHuam pakmop 3a paz-
Bumue Ha memaboAumeH CUHgPOM U ohopmawua ce
8 pesyamam Ha moBa cbpgeuHo-cbgoB puckoB npo-
pua Ha >xeHume cbe CI14 (5).

Lieama Ha Hacmoawusa o630p e ga ce aHaAu3u-
pam u cucmemamu3upam HampynaHume go Mo-
MeHMma AumepamypHU gaHHU OMHOCHO poAAMa Ha
BucueparHama macmHa MmbKaH U CKeAemHama mycky-
Aamypa B8 namozenHezama Ha CI14 u Bpb3zkama um ¢
VP 8 koHmekcma Ha cuHgpoma. DoKycbm gonbAHU-
MEeAHO e HacoyeH Kbm HAKOU HOBU U NO-MaAko Npoy-
4eHU aguno- U MUOKUHU, UMawu NpegnoAazaema poas
6 2enezama Ha CI14.

WHcyAauHoBa pesucmeHmHocm u xunep-
UHCYAUHeMus

MoaekyaHume mexaHu3zmu, koumo Bogam go WP
npu CI14, ca pazaudyHu om me3u npu gpyaume UHCY-
AUH-pPE3UCMEHMHU CbCMOAHUA Kamo 3amabcmaBaHe-
mo u 3axapHua guabem mun 2. Ta e ceaekmuBHa - 3a-
cezHamu ca memaboAumHume ehekmu Ha UHCYAUHa,
gokamo MumozeHHUmMe My He ca, koemo obacHaBa
napagokca 86 nepcucmupawume penpogykmuBHu
epekmu Ha UHCYAUHa Ha ¢poHa Ha cucmemHa VP (1).
MHcyauHbm cmumyaupa oBapuaaHama aHgpoz2eHHa
NPOgYKUUA NO HAKOAKO MeXaHu3ma:

1. AupekmHo - nocpegcmBom oBapuarHume uH-
cyauHoBume peuenmopu;

2. Mingupekmuo - nocpegcmBom oBapuasHume
peuenmopu 3a UHcyauHonogobeH pacmerkeH pak-
mopu - 1 (IGF-1);

3. MNMoHuxaBalku HuBama Ha cBbp3zBawus npo-
meuH 3a IGF-1 (IGFBP-1);
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4. Amnaudpuyupalku meguupaHama om Ayme-
uHu3upawua xopMmoH (AX) cekpeuun Ha aHgpO2€eHU;

5. MoBuwabalku ekcnpecuama Ha AX u IGF-1 pe-
uenmopu;

6. CcmumyaupaldKku meka-KAembyHa NpoAugepa-
uus;

7. MonuykaBaiku HuBama Ha SHBG, ¢ koemo ce
yBeauvaBam uHgupekmHo HuBama Ha GuoAao2uuHO
akmuBHua mecmocmepoH;

8. YBeauuaBalku agpeHoKopmukomponeH Xop-
moH (AKTX)-meguupaHama agpeHaAHa aHgpozeHHa
npogykuusa (6-12).

MNoBauaBaremo Ha VP, nocpegcmBom npomeHu
6 HauuHa Ha >kuBom, ynompeba Ha ceHcubuAauzupa-
WU uHCcyAuHa AekapcmBa uau BGapuampuyHa xupyp-
2un, e BaxHo kakmo 3a HamaraBaHe Ha AOKaAHUME
U epekm Ha HUBo aduHuK, maka u 3a obaekuaBaHe
Ha nocAeguuume om Hea, cBbp3aHu ¢ pazBumuemo
Ha memaboAumeH CUHgPOM U CbpgeuHo-cbgoBu 3a-
6oanaBaHusn (13-15). Cb2AaCHO akKmyaAHUA KOHCEHCYC
3a guaezHocmuka u AedeHue Ha Cl14, oueHka Ha Bb-
2AexugpamHama obmaHa u Haauduemo Ha WMP/xune-
PUHCYAUHEMUA € NpenopbUumMeArHo ga ce uzBupwbBa
npu Bcuuku HoBoguazHOCMUUUPaWU Ce >KeHU CbC
cuHgpoma (16).

PazpabomeHu ca HAKOAKO mecma 3a KoAu4Yecm-
BeHo onpegeaare Ha MP. Hakou om me3u mecmoBe
Ca HagexkgHU, HO NO-MPYJOEMKU 3a U3NbAHEHUE, gO-
Kamo gpyau €a NO-MaAKO MOYHU, HO NO-AECHO Npu-
AOXKUMU B KAUHUYHaAMa Npakmuka nopagu No-mMaA-
kama uHBazuBHoCcm U no-AecHUA aA2o0puUMbBM  3a
u3znbAHeHue. XunepuHCyAuHemuyHama eyeaukemuyHa
KAaMN-mexHUKa e 3AameH cmaHgapm 3a gupekmHo
onpegeAaHe Ha uHcyauHoBa uyBecmBumeaHocm, Ho e
NPOgbAXKUMEAHO, MPYJOEMKO, CKbNO U MeXHUYECKU
B3uckameaHo uzcaegBane (17).

XomeocmamuyuHuam mogea 3a oueHka (Homeo-
static Model Assessment, HOMA) u3noa368a HuBama
Ha kpbBHama 3axap U UHCYAUHA Ha 2AagHO 3a on-
pegeaaHe Ha VIP (HOMA-IR) u 6ema-kAembuHama
pyHkuua (HOMA-B-cell) upe3 gBe mamemamuuecku
opmyau (18). B ugearHua Bapuanm maag uHguBug
Ha Bb3pacm nog 35 20gUHU U C HOPMAAHO MeAec-
Ho meanao 6u umar HOMA-IR = 1 u HOMA-B-cell =
100% (19).

HOMA-IR = (uHcyAauH Ha eragHo (mU/ml) x eAtoko-
3a Ha earagHo (mmol/l))/22,5
u
HOMA-B-cell = (20 x uHcyauH Ha e2ragHo (mU/
ml))/(eaok03a Ha eragHo (mmol/l) - 3,5)

KoauuecmBernuam uHgekc 3a oueHka Ha UHCY-
AuHoBama uyBcmBumeaHocm (Quantitative insulin
sensitivity check index, QUICKI) e gpy2 uHcmpymeHm
3a onpegeAaHe Ha uHcyauHoBama uyBecmBumearocm,

uznoazBaw, omHoBo HuBama Ha kpbBHama 3axap u
UHCYAUHa Ha 2AagHo (20, 21). Tol e AeCHO U3NbAHUM,
MUHUMaAHO uHBa3uBer u eBmuH memog, KoUmo Ha-
MUpa WUPOKO NPUAOXKeHuUe B KAUHUYHUME u3CAeg-
Banua. INpegcmaBaaBa cmabuaeH u moueH UHgeKc,
ompasaBaw, uHcyauHoBama uyBcmBumeaHocm ¢
NOAOXUMEAHA NPO2HOCMUYHA CUAQ, KOpeAupauw,
gobpe ¢ uHcyauHoBama uyBcmBumeaHocm, oue-
HeHa 4Ype3 eyzaukemuyHa Kaamn mexHuka (22). Mpu
»keHu cbe CIM4 obauve gaHHume noka3Bam, ve, no-
gobHo Ha HOMA, QUICKI He kopeaupa 8 gobpa cme-
NeH C KAamn-mexHukama, koamo ocmaBa 3arameH
cmaHgapm B oueHkama Ha uHcyauHoBama uyBcm-
BumeaHocm (23).

QUICKI = 1/[log (MHcyaun 6 plU/mL ) + log (Tato-
ko3a 8 mg/dL)]

OpaaHuam 2a0k030-moaepaHmer mecm (OITT)
e AeCHO u3NbAHUMO u3caegBaHe, wWuUpoko u3znoa3Ba-
Ho 6 meguuuHCKama npakmuka 3a guazHocmuuupa-
He Ha npeguabem uau 3axapeH guabem. Caeg npuem
Ha 75 g 2Al0KO3a, KOHUEeHmMpayuume Ha 2AKo3ama
U uHcyauHa B8 kpbBma ce uzmepBam Ha 0, 60 u 120
muHymu. OI'TT npegocmaBa BaxHa uHopmauun 3a
2AIOKO3HUA MOAEPAHC, HO CbWO Mmaka upe3 uzmep-
BaHe Ha uHcyauHoBume HuBa gaBa gonbAHUMEAHO
UHPOpMAUUA 3@ CMeNneHmMa Ha XunepuHcyauHemuama
u KavecmBeHa oueHka 3a cmeneHma Ha WP, TMukoBu
uHcyauHoBu HuBa B xoga Ha OITT mexgy 100-150
plU/mL ca ungukamuBHu 3a Aeka VIP/xunepuHcyAuHe-
mun, HuBa Ha uHcyauHa mexgy 150-300 plU/mL - 3a
ymepeHa MP/xunepuncyauremus u HuBa Hag 300 plU/
mL - 3a mexka VP/xunepuHcyaurHemus (19).

AonbAHUMEAHU Kpumepuu 3a obekmuBu3upaHe
Ha VP npu CI14 mo2am ga 6bgam noBuweHume uH-
cyAauHUHOBU HuBa Ha 2AagHO UAU NOHUXKEHOMO CbOM-
HOWeHUe 2A0K03a/UHCYAUH HA 2AagHO (NOg 6 npu 2At0-
ko3a 8 mg/dL uau nog 0,333 npu 2al0ko03a 6 mmol/L).
B npoyuBane OpbeuoBa u cvaBmopu (24) gemon-
cmpupam cpeg 94 »eHu cbe Cl14, ye cmolHocmume
Ha 2Aloko3ama Ha Bmopua vac 8 xoga Ha OITT Ha-
couBam Kbm HapyweH 2Al0K03eH moaepaHc (7,4%) u
guabem (1,1%) uau 06w npu 8,5% om xeHume CbC
CI4, gokamo HuBama G Ha 2AagHo noka3Bam Hapy-
weHua camo npu 2,2% om max. 3a pa3zauka om 2Au-
kKemuama, HuBama Ha 6a3aaHua uHCyAauH ocmaBam 6
2paHuyume Ha HopmMama npu No-20AAMama yacm om
navueHmkume u He ca npegukmuBHuU 3a peakyuama
Ha UHcyAuHa B xoga Ha obpemeHaBaHemo C 2AtOKO-
3a. C HapacmBaHemo Ha meaecHomo meaao, obaye,
pacmam u HuBama Ha uHCcYyAuHa Ha 2AagHo. [pu Hag
2/3 om u3caegBarnume >keHu cbe CI14, Bkarouumenaro
u me3u 6e3 3amavcmabane, ce HabaogaBa HamaaeHO
CbOMHOWeEHUE 2AI0K03a/uUHCYAuH, noBuwer HOMA-IR
u cBpbxcmumyarauuna Ha uHCYAuHa. Bv3 ocHoBa Ha
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me3u pe3yamamu aBmopume Ha u3caegBaHemo 3a-
KatouBam, ye u mpume Kpumepusa (HamareHo Cbom-
HoweHue 2AtoKo3a/uHcyauH, noBuwen HOMA-IR u
cBpbxcmumyaauua Ha uHcyauHa 6 xoga Ha OITT) ca
cbnocmabBumu u buxa moz2au ga ce uznoazBam 3a gu-
azHocmuka Ha VP (24).

Bvnpeku moBa mexxgyHapogHume npenopbku ca
UHCYAUHEMUAMA HA 2AagHO ga ce u3noa3Ba no-ckopo
3a kauecmBeHa ougHka, a He 3a KoaudecmBeHa oueH-
ka Ha VP/xunepuHcyauHemusma. CbomHoweHuemo
2AIOKO3a/UHCYAUH He ce npenopbuBa ga ce u3noas-
Ba c guazHocmuyvHa yeA, 3auWomo cmolHocmume my
moeam ga Bapupam 6 wupoku epaHuuu u He e Ba-
AUgUpaH Memog npu navueHmu 6e3 3amabcmaBane.
3a pa3zauka om max HOMA uHgekcume, QUICKI u
uHcyauHemuama 6 xoga Ha OT'TT kopeaupam 3agoBo-
AUMEAHO gobpe € pe3yamamume om 3AamHuA cmas-
gapm u cbweBpemeHHO ca NO-AECHU 3a U3NbAHEHUE,
koemo 2u npaBu nogxogawu memogu 8 guazHocmu-
kama Ha VP npu CI14 (19).

Poag Ha 3amabcmaBaHemo u muna npe-
pasnpegeaeHue Ha MacmHama mbkaH

Mexgy 3amabcmaBademo u CI8 cvwecm-
ByBa cmpoeza Bpb3ka. Bce owe npuuuHama He e
HanNbAHO ACHA, HO gaHHUMe coyam, 4ye obe3zumem
ce ycmaHoBaBa npu noHe 30% om >keHume CbC
CrI14, a cnopeg gpyeau u3zcregoBameau vecmomama
Moxe ga gocmuza go 75% (25). Om cvwecmBeHo
3HaveHue 3a HabAalogaBaHume memaboAumHu Hapy-
weHua npu Cl14 e munbvm Ha npepa3npegeaeHue
Ha MacmHama mbKaH.

LlenmpaaHuasm (aHgpougeH) mun 3amabcmaBa-
He Npu >KeHUmMe CbC cuHgpoma e no-vyecmo cBop3aH
C XOPMOHaAHU HapyweHun, MEHCMPYaAHU CMyweHun
U uHpepmuaumem (26), cnpamo nepudepHua (au-
HOUgeH) mun pa3npegeAeHue Ha mazHuHume. JKeHu-
mecbc Cl14 ca npegumHO € aHgpougeH mun Ha pas-
npe-geaeHue Ha macmHama mbkaH. OcobeHo BaxkHo
e ga ce nogyepmae, ye nogobHa 3aBucumocm ce Ha-
6AtogaBa He camo cpeg CllSl-xkeHume Cbc 3amAbCmMA-
BaHe, HO U NpuU Me3u oM MAx C HAGHOPMEHO UAU HOP-
MaAHO mezao (27). Cnpamo >xeHume C nepudepeH
mun 3amabcmaBare, cpeg aHgpougHume-Cl1 >keHu
ce ycmarHoBaBam no-Hucku HuBa Ha sex hormone-
binding globulin (SHBG) (28), no-Bucoku Ha mecmo-
CmMepoH u guxugpomecmocmepoH (29), HezaBucumo
om uHgekca Ha meaecHa maca (MTM) (30).

Te3zu gpakmu noguepmaBam Heobxogumocmma
om u3noa3BaHe B KAUHUYHAMa npakMuKa Ha MOYHU
U HageXXgHU UHgEeKCU 3a oueHka Ha BucuepareH mun
3amabcmaBaHe. ITM e HegocmambuHO UHOpPMA-
muBeH noka3zamea 3a gudepeHuuauua mMexgy myc-
KyaHama maca u meaecHume maszHuHu (31). Cvom
HoweHUemo maaua/xaHw (waist-to-hip ratio, WHR) e

eguH om Had-dyecmo u3znoazBaHume aHmponomem-
pUYHU Napamempu 3a OUEeHKa Ha UeHMPAAHO 3aMAbC-
maBaHe u 3a pazauka om VITM HanocaegbK ce cbob-
waba, ue gobpe KopeAaupa CbC cmbpmHocmma (32).

AaHHu om Hackopo npoBegeHo Hawe npoyuBate
cpeg bbazapcka nonyaauus skeHu cbe CI5 nokazBam
3HauuUMa pa3Aauka Mexgy >KeHU C aHgPOUgeH U 2UHOU-
geH mun npepaznpegeAeHue Ha MacmHama mokaH no
OMHOWEHUE Ha peguua aHMPONOMEMPUUHU U mema-
6oAumMHU noka3zameau. MNMayueHmkKume ¢ aHgpougeH
mun npepaznpegeAeHue Ha MacmHama mbkaH umam
3HaYuUMO no-vyecmo 3amabcmaBane, VIP u xunepun-
cyAauHemun, no-Hucku HuBa Ha SHBG, kakmo u no-u3-
pa3eH XUp3ymu3bm U HaAUYUE Ha akaHMO3UC Hu2pu-
KaHC CNpAmMo nayueHmKume ¢ 2uHougeH mun (33).

Cb2AacHO pe3yamamume HU OMHOoWeHUemo ma-
Auga/pbem (waist-to-height ratio, WHtR) u obukoakama
Ha maauama (waist circumference, WC) ca cbwo nog-
X0gAaWU NoKa3ameAu NPU OUEgHKa Ha CbpgevyHo-Cbygo-
Bua puck u uHcyauHoBama pe3ucmeHmHocm cpeg
nauueHmume cve CI14 (34). B gpyzo npoyuBatre no-
Kazaxme, ye HuBama Ha npouHAramamopHua yuMo-
KuH - uHmepaeBkun-18 (IL-18) ca 3Hauumo no-Bucoku
cpeg navuueHmume cbe Cr4 ¢ noBuwen WHtR (> 0,5)
cnpamo me3u ¢ HopmareH WHIR (< 0,5) (35).

be3cnopHo Haauduemo Ha BucuepareH mun
3amabcmaBarde npegonpegeaa no-Bucok puck om
HaAuudue Ha uHcyauHoBa pe3ucmeHmHoCcm, XunepuH-
CYAUHEMUA U HuckocmeneHHo Bb3naseHue cnNpamo
nepudepHua mun. M3noa38aHume mapkepu 3a oueH-
ka kamo WC, WHR u WHtR no3BoaaBam ygobHo u
AECHO OM KAUHUYHA 2A€gHa MOuKa gudpepeHuupaHe
Ha >keHume ¢ BuCOK U HUCBLK puck 3a memaboAumHu
U cbpgeuHo-cbgoBu 3aboanBanHus.

BucuepanHama macmHa mvkaH kamo
eHgokpuHeH opaaH

BucuepaaHama macmHa mbKaH e geno 3a pa3Auy-
HU macmHopazmBopumu cmepougu, BkAlbYUMeEAHU U
aHgpoeeHu, 8 koemo npomuua uHmeH3zuBeH mema-
6oAuzbM Ha noroBume xopmoHu. [pe3 nocaegHu-
me gecemuaemus, uzcaegBaHuama 8 obaacmma Ha
3amabcmaBaHemo nocmuzHaxa 02POMEH Hanpegbk
C omKpumuemo, ye macmHama mbkaH, ocobeHo 0a-
Aama (white adipose tissue WAT), geticmBa kamo eH-
goOKpuHeH op2aH u nocpegcmBom pazAuvHU CU2HAAHU
MOAEKYAU MOgyAupa memaboau3ma Ha gpyaume op-
2aHu (36). Agunouumume cekpemupam MHO20 XOp-
MOHU U pa3AuYHU UUMOKUHU (agunokuHu) (37), Kou-
mo yyacmBam 8 HapyweHomo gelicmBue ucekpeuus
Ha UHcyauH u cbomBemuHo Bogam go uHcyauHoBa
pe3ucmeHmHoCM, eHgomeAHa gucyHKUUa, amepo-
ckaepo3a (38), u Cbwo Maka Noggbp>Kam XPOHUYHO
HuckocmeneHHo Bb3naaeHue.
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Acouuauusma mexgy CI4 u HuckocmeneHHO
Bb3nareHue ce nomBobpxkgaBa 6v68 Bce noBeue us-
caegBanun, ycmarnoBaBawu noBuweru HuBa Ha pas-
AuYHU Bb3naaumeaHu mapkepu, kamo C-peakmuBen
npomeur (CRP) (39, 40), unmepaeBkun-6 (41), un-
mepaeBkuH-18 (35, 42-44), monocyte chemoattractant
protein-1 (MCP-1) (45-47), kakmo U HaAu4uemo Ha
eHgomeaHa guciyrkuua (48, 49) u noBuweH ok-
cugamuBen cmpec (50). Aaau obaue CI14 per se
e Bb3naaumeaHo cbcmosHue uau gokaagBaHama
Bpb3ka mexkgy cuHgpoma u HuckocmeneHHomo 6b3-
naAeHue ce gbAXKU Ha M. Hap. 3ambeaaBawu hakmo-
pu (confounding factors)?

Pesyamamume om npoyuBanemo Hu c IL-18 cpeg
nauueHmu cwe CI15 u 3gpabu >keHu No-ckopo nogkpe-
nam xunome3ama, ye Bpb3kama mexxgy CuHgpoma u
noBuweHume HuBa Ha IL-18 3a6ucu om 3ambaaaBawu
dhakmopu kamo 3amabcmaBaHemo u uHcyaurHoBama
pesucmeHmuHocm. Te Bauaam Ha HuBama Ha uumo-
kuHa u Bogam go HuckocmeneHHo Bb3naseHue npu
cuHgpoma. B Hawua aHaau3 HuBama Ha uHmepaeBku-
Ha ocmaBam cxogHU MeXXgy NAaUUEHMKU U KOHMPOAU,
HO noka3zBam Bpb3ka C HAKOAKO UHgeKca 3a 2eHepa-
AuzupaHo u BucuepasHo 3amabcmaBane u VP 6 2py-
nama Ha Cl14, kbgemo Bb3pacmma, obukoarkama Ha
maAuama u UHCYAUHemuama Ha 2AagHo onpegeaam 6
Hal-2oAAMa cmeneH cepymHume HuBa Ha mo3u npo-
Bbv3naaumeaeHn buomapkep (35).

B onum ga ce pa3zebpHe u no-gbABOKO aHaAu3upa
poasma Ha 3amabcmaBatemo, VP u yyuacmuemo Ha
agunokuHume B8 emuonamoczerHezama Ha CI14, Hay-
kama Bce owe muvpcu HoBu Guomapkepu, kKoumo ga
o602amam u pa3zBuam no3zHaHUAMA HU 3a CAOKHUME
U KOMNAEKCHU MexaHu3mu 3aaezHaau B cuHgpoma.
Bbposam Ha uzcaegBaHume agunokuHU HenpekbCcHamo
pacme, Kamo cpeg ho-npoydeHume u no3zHamu ce
HapeXkgam: AenMuH, agUNOHEKMUH, Pe3UCMUH, OMeH-
muH, BucdgpamuH, aneauH, pemuHoA-cBbp3Baw, npo-
meuH 4 (RBP 4), epeaun (51-54). INo-maAko npoyueHu
u uzcaegBaHu cpeg >xkeHume cbe CI14 ca 30HYAUH,
follistatin-like protein-1 u meteorin-like protein.

3oHYyAauH

30HYAUH € HacKkopo OMKpUM NPOMeEeUH, aHa-
A02 Ha npou3BexkgaHua om Vibrio cholera - Zonula
occludens mokcuH, u yyacmBa 8 pezyrauuama Ha
nponyckauBocmma Ha yepBama u BeposmHo 6 na-
moeeHe3ama Ha Hakou aBmoumyHHu 3aboanBaHus
(55). YcmaroBeHo e, ue ekcnpecuama Ha 30HYAUH ce
noBuwaba 6 upeBHuMe mbkaHu npe3 ocmpama gaza
Ha upoAuakuama (56).

HeomgaBHa ce ycmanoBu Bpb3ikama mexgy
30HYAUH U MemaboAumHume HapyweHua. Moreno-
Navarrete u cvaBmopu (57) uzcaegBam Bpwb3zkama
MEXQgY MO3u NPOMeEUH CbC 3amAbcmaBaHemo u UH-
cyauHoBama pezucmenmuocm. B uzcaegBaremo ce
ycmanoBaBa, ye HuBama Ha 30HYAUH ca 3HAa4YUMEAHO

noBuweHu cpeg nauueHmume cbC 3amabcmaBaHe
u npeguabem, KaMO NOAOXKUMEAHA KopeAauua e yc-
maroBeHa mexgy VP u Bb3naaumeaHume mapkepu
kamo IL-6. Kbm gHewHa gama uma camo gBe npoyu-
BaHua, koumo uzcaegBam cepymHu HUBa Ha 30HYAUH
cpeg nauueHmku cbe CI14. Zhang u cvaBmopu (58)
gokaagBam 3a 3HayumeaHo noBuweHu HuBa Ha 30-
HUYAUH Cpeg >KeHu CbC cuHgpoma B cpaBHeHue ¢ KOH-
MpoAUMeE U gemoHCmpupam CuAHa Kopeaauua c UP,
3amabcmaBaHemo, gucAunugemuama u mexxecmma
Ha mecmpyarHume Hapywerua npu CI1, cnexkyau-
palku 4e HapyweHuam nepmeabuaumem Ha uepBa-
ma moxe ga uepae poaa 8 namodpu3zuorozuama Ha
CI4. Cetin u cvaBmopu (59) cbobwabBam 3a npomu-
BonoAoxHU pe3zyamamu. Te gokaagBam 3a Aaunca Ha
cuzHudpukaHmuocm 6 uzcaegBaHume 2pynu - 3gpa-
Bu u >keHu cbe CI14, kamo B 3akaoueHue aBmopume
nocouBam, ue 30HYAUH He MOXe ga bbge HagexKgeH
guaz2HOCMuYeH mapkep npu >keHume cbe CI14 u Aun-
ca Ha MemaboAUMEH CUHJPOM.

Meteorin-like protein

Meteorin-like protein (Metrnl) e HoB umyHopeay-
AUpAW, QgQUNOKUH, WUPOKO ekcnpecupaH om Geaume
agunouumu, akmuBupaHume MOHOUUMU U MaKpo-
pazu (60, 61). VMima gaHHu, ye mol ce cekpemupa u
om ckeaemHama myckyaamypa (62), nopagu koemo
gHec ce Kaacugpuyupa owe Kamo aguno-MuokuH. Tod
yBeauuaBa eHepaulHua pa3zxog u nogobpaBa uHcy-
AuHoBama uyBcmBumeaHocm, uHgyuupalku ekc-
npecuama Ha 2eHu, cBbp3aHu ¢ mepmozeHe3ama Ha
kagpaBama macmHa mbkaH npu muwku (62). ToBa om-
Kpumue cb3zgaBa xunome3ama, ve Metrnl e Bb3mox-
HO ga uzpae poaa 6 namoduzuoro2udHUME Npouecu
Ha memaboaumHume 3aboaaBarug, 8 moBa yucao Ha
3axapHua guabem mun 2.

Pesyamamume om nybaukyBarHume go mome-
ma npoyuBaHua nokazBam, ye cepymHume HuBa Ha
Metrnl ca noBuweHu npu nauueHmu CbC 3axapeH
guabem (3A) mun 2, Ho cbwecmByBam u npomuBo-
peyuBu gaHHu. Lee u cvaBmopu (63) u Zheng u cb-
aBmopu (64) cbobwaBam 3a no-HUcku cepymHu HuBa
Ha Metrnl npu nauueHmu ¢ HoBoguazHocmuuupaH 3A
mun 2, gokamo Chung u cvaBm. (65) ycmarnoBaBam
noBuweHu cepymHu HuBa Ha Metrnl. Cowo maka, 6
npegkAuHuYHU npoyuBaHua edekmume Ha Metrnl
Bbpxy macmHama mbkaH Npu mMuwKku nokazBam, ve
ekcnpecusama Ha Metrnl om agunouumu mo>ke ga yBe-
Auuu uyBecmBumeaHocmma Kbm UHCYAUH upe3 cmu-
myaupare Ha PPARy peuenmopume (66). Om gpyea
cmpata, cBpbxekcnpecuama Ha Metrnl uma o6pamHu-
me epekmu - HamaaaBa AunozeHe3ama u uHxubupa
ekcnpecuasma Ha PPARy 6 yoBewkume agunouumu,
c koemo e 6b3mMoKHO ga goBege go XunepuHcyauHe-
MUA U UHCYAuHoBa pezucmenmHocm (67).

AO MOo3u MoMeHm uma camo egHo npoyuyBaHe,
uzcaegBawo HuBama Ha meteorin-like protein cpeg
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eHu cbe CI4. Pesyamamume om uzcaegBaHemo
nokazBam, ye HuBama Ha uumokuHa ca BuAU cu2HU-
puKaHMHO no-HUCKU cpeg »KeHume cbe Cl14, cnpa-
Mo 3gpaBume koHmpoau. Metrnl HezamuBHO e KO-
peaupaa ¢ HuBama Ha uHcyauHa u KpbBHama 3axap
Ha 2aagHo cpeg Clld-2pynama u no3uBumtuo ¢ ITM,
HuBama Ha agunoHekmuHa u xomouucmeuHa 8 KoH-
mpoaHama 2pyna (68).

Follistatin-Like-1 protein (FSTL-1)

FSTL1 e cekpemopeH 2aukonpomeuH, npou3Bex-
gaH 2AaBHO om KAemKume C Me3eHXUMeH NPou3Xog.
AokazaHo e, ye FSTL1 uepae BaxkHa poaa no Bpeme
Ha embpuoeeHe3zama. Muwku ¢ gecpuuum Ha FSTL1
ymupam npu pakgaHemo 6 pe3yamam Ha MHO>Xe-
cmBo aHomaauu B pazBumuemo (69- 71). Npe3 no-
caegHomo gecemuaemue FSTLT e ugenmucpuuupaH
Kamo HoB npoBb3naaumeaeH npomeuH, 3acurBauwy,
cuHmes3a Ha Bb3naAumeAHU UUMOKUHU U XEMOKUHU
OM UMYHHU KAemku B8 in vitro u in vivo ycaoBus. MNpeg-
noaazaemomo ydacmue Ha FSTLT 68 namoeene3ama
Ha Hakou Bb3naaumeaHu 3aboanBaHuna y voBeka e ge-
MOHCMpUpaHo 3a NbpBu Nbm npu nauueHmu ¢ pebma-
mougeH apmpum (RA), koeamo FSTL1 e kaoHUpaH om
cuHoBuaaHama mbkaH Ha 3acezHamu Auua ¢ RA (72).

[ToHacmoawem mexaHuzmbm, no koumo FSTL1
npoaBaBa npoBb3naaumeaHume cu epekmu, e Bce
owge caabo npoyuyeH. FSTLT ce npou3Bexkga om pas-
AuYHU BugoBe KAemMKU C Me3eHXUMEH NPOU3X0d,
Kamo Kapguomuouumu, ocmeouumu, agunouumu,
XoHgpouumu u gubpobaracmu (70, 71, 73-75). EHgo-
meAHUme kaemku u HeBpoHume Ccbwo ca cNocobHU
ga cekpemupam FSTL1 (76, 77).

FSTL1 e B3M0O>KHO ga u2pae poAsma u Ha MUOKUH.
Gorgens u cbaBmopu gemoHcmpupam, ve FSTL-1 ce
ekcnpecupa u cekpemupa om vyoBewkume nbpBuuHu
MUCKYAHU KAemKU, Kamo HuBama my ce noBuwaBam
cAaeg puzuvecko HamoBapBane (78). B gpyau gokaa-
gu ce ycmaHoBaBa, ue FSTL-1 moxke ga cmumyaupa
KOHCymauua Ha kucaopog u ycBoaBaHemo Ha 2AtoKo-
3a 8 muokapga no noma Ha AMP-akmuBupaHama npo-
meuH kuHa3a (AMPK) (79, 80).

AokazaHo e, yue 3amabcmaBaHemo ce acouuu-
pa C XpOHUYHO HuckocmeneHHo Bb3naseHue, xa-
pakmepu3upawo ce ¢ noBuweHa uHuaAmpayua Ha
UMUHHU KAemKu 6 macmHama mbkaH. B cepyma Ha
nauueHmu ¢ HagHOPMeHO mee2Ao uAu 3amabecmaBa-
He ca ycmaHoBeHu noBuweHu HuBa Ha FSTL1 (81).
B omzoBop Ha cmumyarauua ¢ FSTL1 e gemoHcmpu-
paH yBeauueH cuHme3 Ha Bb3nasumeAaHu uumo-
KuHu om 3T3-LT agunouyumu, Koemo npegnoAaza,
ye FSTLT moxe ga 6bge nomeHuuareH meguamop
Ha Bb3narumeAHume peakuyuu npu 3amabcmaBaHe
(81). NMpomuBopeuuBu Ha npegxogHUMe ca pe3ysma-
mume, ve npu cBpbxzamabcmeau uHguBugu UUpPKY-
Aaupawume HuBa Ha FSTL-1 ca no-Hucku om me3u npu

Auua 6e3 3amabecmaBane (82). Xu u cvaBmopu (83),
om cBoa cmpaHa, cbobwabBam, ve uupkyaupawume
HuBa Ha FSTL-1 cpeg HoBoguazHOCMuUUUpaHU CbC
3axapeH guabem mun 2 nayueHmu, xopa C HagHop-
MEHO Mme2A0 UAU 3amabcmaBaHe ca no-Bucoku om
me3u npu 3gpabu u caabu auua. HuBama Ha FSTL-1
kopeaupam ¢ HOMA-IR, agunoHekmuH u napamempu,
cBbp3aHu cbe 3amabecmaBademo u memaboau3ma. B
uHmepBeHyuoHaAHama yacm Ha npoyuBaHemo e yc-
maHoBeHo e, ye 45-muHymHama cpuzudecka akmuB-
Hocm 3HavumeaHo yBeauuaBa uupkyaupawua FSTL-
1-HuBa npu maagu, 3gpabBu auua. V3caegBare npu
MUwWKu nokazBa, ye ekcnpecuama Ha FSTL-1 6 macm-
Hama mbkaH ce noBuwaBa gpamamuyHo 6 omeaoBop
Ha (pu3udecka akmuBHocm. XunepuHcyAauHemuama
no Bpeme Ha XUNEPUHCYAUHEMUYHA eyaAuKemuuHa
KAamn-mexHuka u ocmpomo noBuwaBare Ha cBob0g-
HUME MaCMHU KUCEAUHU, UHgYUUpaHO Om AunugHa
uHgy3ug, Bogam go 3HauumenHo HamaaaBaHe Ha uup-
kyaupawume FSTL-1 HuBa. B 3akaoueHue Ha mo3u
KOMNKAEKCEeH aHaAau3 ce ka3Ba, ue FSTL1 BepoamHo
ce acouuupa ¢ VP, kamo HuBama my cuzHugukaHmHo
ca noBuweHu cpeg mun 2 guabemuuu (83).

HezaBucumo om obbpkaHume u npomuBopeuu-
Bu pesyamamu B Hakou om u3zcaegBaHuama, FSTL-1
6e3cnopHo uzpae poaa 6 memaboauzma. Ao mo3u mo-
meHm Hama npoBexkgaHu uzcaegBaHua Ha mo3u agu-
NO-MUOKUH cpeg >keHu cbc CIT4.

Myckyabm kamo eHgokpuHeH opzaH

CkeanemHama Myckyramypa e Had-2oAemuam
opeatH B8 maromo Ha HezamabCmeaume Auua. AHec
ma ce Bb3npuema u kamo akmuBeH eHgOKpuHeH
opeaH nopagu yHkuyuama U ga cuHmesupa u ocBo-
6o>xgaBa B uupkyaauuama mHoxxecmBo yumokuHu u
gpyau nenmugu, HapeveHu MUOKUHU (84). MuoKuHu-
me ca Yyacm om CAOXKHama KOMUYHUKaUUOHHa mpexka
8 maromo, koamo cBbp3zBa ckeaemHume MYCKyAu
C gpyau oOpeaHu Kamo macmHama MmbkaH, YepHua
gpob u naHkpeaca (84) (Que. 1).

IMocaegHume npoyuBaHua nokazBam, ue MUOKuU-
HUmMe kKamo upu3uH, uHmepaAeBkuH (IL)-13 u IL-15,
ca gbAboKko aHzaxkupaHu B memaboAu3zma Ha 2AOKO-
3ama u Aunugume no aBmMmOKpUHHU, NapakpuHHU U
€HgOKPUHHU mexaHu3mu (85-87). INpegnoaaza ce, ye
nocpegcmBom kKoHmpakuyuume ce ocbuwecmBaBam
cekpemopHume (PYHKUUU Ha CKeaAemHume MycKyAu
u maka Bepoamto ce npoaBaBam 3gpaBocroBHume
epekmu Ha puzudeckama akmuBHocm (88).

Porama Ha muokuHume B namoezeHe3ama Ha
CI4 ocmaBa no-manko uzcaegBana obaacm, Ho Bce
nak BAumepamypama uma HampynaHu gaHHU OMHOC-
HO poAama Ha upu3uH, muocmamuH u IL-13 u no-maa-
Ko npoydyeHu ocmaBam IL-15, muoHekmuH u brain-
derived neurotrophic factor (BDNF).
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KabakuueBa, NMrameHa 1. u KameHoB, 3gpaBko A.

B3zaumoBpb3ka mexgy ckeaemHama myckyaamypa, BucuepasHama macmHa mbKaH, yepHua gpob, naH-
Kpeaca u cbpgeyHo-cbgoBama cucmema.

MuokuHume u agunokuHume, cekpemupaHu om MyckyaHama u macmeama mwbkaHu, uzpaam BaxHa
poaa B8 memaboaumHume npouecu, ¢ koemo noBauaBam u pyHKyuAMa Ha naHkpeaca, yepHua gpob u
cbpgeyuHo-cbgoBama cucmema. AonbaHumeAHo me umam BaxkHa poaa B8 noggbp>kaHemo Ha GaraHcu-

pPaHO CbOMHOWeEeHUE MeXXgy MUyCKYAHUA U MaCcmHuUA cbemab Ha maromo.

CKeneTHa MycKynarypa

MHOKMHM

Naukpeac i Yepen apob i

AZUNOKMHM

BucuepanHa macTHa TbKaH

CHCTEMa

CopaeyHO-CBA0BA

MuoHnekmun

MuoHekKmuHbM € MUOKUH, XOMOAOXEH no
CMpyKmMypa Ha agunoHeKmMuHa, Koumo ce ekcnpecu-
pa u cekpemupa NPeguMHO OM MYCKYAHUME MbKaHu
(89). Cvobwaba ce, ue ekcnpecusma u naazmeHume
HuBa Ha MuoHeKmMuHa nogaexkam Ha memaboAumeH
koHmpoa (90). B npoyuBaHe npu muwku, Seldin u
cvabmopu (91) ycmaHoBaBam, ue xpaHeHemMo caeq
HowHO 2AagyBaHe noBuwaba ekcnpecuama u naas-
meHume HuBa Ha MUOHEeKMUH. AONBAHUMEAHO UH(Y-
3uama Ha peKombuHaHMeH MUOHEeKMUH in Vivo NOoHu-
»aBa uupkyaupawume HuBa Ha cBobogHu macmHu
KuceAuHu (free fatty acids, FFA), omuacmu upe3 Ha-
cbpuaBaHe no2abwaHeMo Ha AUNUGU OM KAemKume
U peayaupaHe ekcnpecuama Ha 2eHu, ydacmBawu 6
ycBoaBaHemo Ha aunugume (91).

HuBama Ha uupkyaupawua muoHekmuH ce yBe-
AuvaBam 3HauumeaHo Npu 3amabcmenu/guabemu

>kuBomuu (91, 92). Te3u gokAagu npegnoaazam, ye
MUOHEKMUHbM € UUMOKUH, 4uamo peayrayua ce no-
BauaBa om xpaHumeaHu BewecmBa u moBa moxke ga
uma (PYHKUUOHAAHA POAA Npu uHcyauHoBama pes3uc-
meHmHocm.

Ha mo3u eman 8 Aumepamypama ce Hamupa
egHo npoyuBaHe Ha muokuHa cpeg >keHu cbc CII8l.
HuBama Ha muoHekmuHa ca buAu 3HaUUMEAHO NO-HUCKU
npu nauueHmku cve Cr, 8 cpaBHeHue cbe 3gpa-
Bu KOHMpoAU. MuoHeKmMuUHbM e nokazaa obpamHa
Bpb3ka ¢ ITM, uHcyauHoBa pezucmeHmuocm, FAl u
mpuzauyepugume, gokamo nozumuBHa Bpb3ka eyc-
maHoBeHa camo ¢ HDL-C. AoeucmuyeH pez2pecuoHeH
aHaAu3 paskpuBa, ve ¢ HamaaaBaHe Ha HuBama Ha
MuoHekmuHa ce yBeauuaBa pucka om pazBumue Ha
cuHgpoma. B 3akatoueHue aBmopume nocouBam, ue
Huckume HuBa Ha muoHekmuH ca cBbp3aHu ¢ mema-
6oAUMHUME U XOPMOHAAHU HapyweHua Npu >KeHu-
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me covc Cl15, koemo npegnoaaza, 4e MUOHEKMUHbM
MOXKe ga uzpae poAa 6 namodpuzuoro2uama Ha CuHg-
poma (93).

IL-15

IL-15 e MUOKuH, YaeH Ha cemedcmBomo Ha IL-2,
KOUMO ce CUAHO ekcnpecupa 8 ckeaemHume Myckyau
u ce cekpemupa om nbpBuyHUMeE MYCKYAHU KAemKU.
IL-15 ce npousBexxga Cbwo U OM MHO20 gpyau KAem-
KU u mbkaHu (94). CekpemupaHuam om ckeaemHume
myckyau IL-15 noBauaBa npouecume 8 macmuama
MbKaH, Kbgemo cmumMyAupa pegykuyuama Ha macm-
Hama maca, homucka agunoz2eHe3ama U maka Hamann-
Ba HuBama mpuaauuyepugume u VLDL-xorecmepoaa
6 kpbBma (95), 2raBro upe3z UCP u PPAR-6 cueHaAaHu
nbmuwa (96). OcBen moBa, B ckeAemHumMe Myckyau
u uepHua gpo06, IL-15 moxke ga nogobGpu UHCYAUHO-
Bama uyBcmBumearocm (97) u nocaegBawua mpaHc-
nopm u u3noa3BaHe Ha eAlOKO3ama, KamMo NO Mo3u
HauuH nogobpaBa xomeocmazama Ha eAlOKO3ama
upe3 akmuBupare Ha GLUT4 upes Jak3/STAT3 (98).

IMpu >xuBomuHCKU MOgeAU U xopa e gokazaHo,
ye IL-15 nogobpaBa memaboAuzma Ha Aunugume u
2A0K03ama, uHcyauHoBama uyBecmBumearocm, 3a-
cunBa mumoxoHgpuaaHama akmuBHocm u HamaanBa
Bb3nareHuemo B 6arama macmHa mbkaH (98). INaas-
meHume HuBa Ha IL-15 ca 3HaYuUmMeAHO HamaAaeHu npu
xopa cbC 3amabcmaBare (99) u ompuuameaHo ca
KopeAupaau ¢ macmHama maca (100). Cyuma ce, ye
IL-15 moxe ga 6bge HagexxgeH mepaneBmuyeH map-
2emeH memaboAum 3a NpopuAaKmMuUKa U AeveHue Ha
3amabcmaBane, 3axapeH guabem mun 2 u Cl151, kamo
go mo3u momeHm u3zcaegBaHua cpeg >KeHU CbC CUHG-
poma He ca npoBexgaHu.

Brain-derived neurotrophic factor (BDNF)

BDNF e uaeH om cemeticmBomo Ha HeBpompodpuu-
HUMe ¢hakmopu, KOUMO ce CUHMe3upa om ckernemHume
MUCKUAU U cekpemupa npu maxHama koHmpakuusa (101).
BDNF peayaupa HeBpoHaaHama gudpepeHuuauun u cu-
HanMuYyHama NAACMUYHOCM, a HamareHume my HuBa
ydacmBam B namoezeHezama Ha 6oaecmma Ha Aauxad-
mMep u gpyeu pazcmpotcmBa (102). Cvobwaba ce, ue
BDNF yBeauuaBa cpocpopurupaHemo Ha AMP-activated
protein kinase (AMPK) u auemua KoA kapbokcuaazama,
3acurBa okucaaBaHemo Ha mazHuHume (103), peayau-
pa memaboAuzma Ha 2atoko3ama u nogobpaBa uyBem-
BumeaHocmma kbm uHcyauH (104). Tpu 3amabcmenu
muwku ¢ guabem, BDNF HamaraBa npuema Ha xpaHa u
HamaaaBa HuBama Ha kpbBHama 3axap (105).

B u3caegBane cpeg xopa naazmeHume HuBa Ha
BDNF ce ycmaroBaBam HamareHu cpeg Auuama Cbc
3amabecmaBare u 3A mun 2, kamo e HabAlogaBaHa Heza-
muBHa kopeaauua mexxgy max u HuBama Ha cBobogHu-
Me MacmHuU KUCEAUHU U UHCcyAuHoBa pesucmeHmHocm

(106). OcBen moBa e ycmaHoBeHo, ye no-Huckume
HuBa Ha BDNF ca cBbp3aHu cbc 3amabecmabBane u gua-
6emHu ycroxkHeHusa (107). Aokoakomo Hu e uzBecm-
HO, npoyuBaHua OMHOCHO MemaboAumHume edek-
mu Ha BDNF cpeg »eHu coc CI5 go mo3u momeHm
He ca npoBexkgaHu.

BcowiHocm, poaama Ha HeBpompodpuHa ce
okazBa ocobeHo BaxHa u Bb6 goaukyrozeHezama
u oBozeHezama. Tol ce ekcnpecupa 6 aluHuuume
U NO-KOHKPEMHO OM 2paHyAO3HUME KAEMKU Ha npe-
oByramopHume oaukyau (108). Peguua obcepBa-
uuoHHu npoyuBaHua (109-111) npegnoaazam, ue
BDNF BepoamHo e ¢pu3uoAo2uveH pea2yramop Ha
HOPMaAHOMO (hoAuKyAapHo 3peenHe (112). MismepBan
e u Bb8 poaukyaapHa meuHocm. NaameHume HuBa
Ha HeBpompoguHa ca guHamuuHU Npe3 MeHCMpy-
aAHUA UuKbA - no-Bucoku ca npe3 AymeaaHa aza u
no-Hucku Bv6 poaukyrapHama ¢aza (113), kamo no-
AgkuBomsvm my 6 kpwBma nogkpena xunomezama,
ye moBa nokauBare Ha HuBama my npe3 AymeasHa
aza e cBbp3aHo ¢ noBuweHama my Nnpogykuua om
atuHuka (114). Owe noBeye, no Bpeme Ha ameHopen
uAau 68 meHonay3zaaHa Bb3pacm ce omuyuma Hapywe-
Hue B8 AymeaaHomo nokauBare Ha HuBama my (113),
goKkamo XOPMOHAAHO-3aMecmumeAHa mepanusa e
Bb3M0OXKHO ga noBuwu u3zHavaAHO Huckume HuBa Ha
BDNF npu meHonay3aAHU >KeHu npubAU3UMEAHO go
me3u, uzmepBaHu 666 poaukyrapHa paza (113-116).
B gpyzo uzcaegBane e gokaagBaHa cxogHa meHgeH-
uua 8 naazmeHume HuBa Ha BDNF npe3 ¢azume Ha
MeHCMpyaAHUa UukbA (117).

B npoyuBane, npoBegero cpeg »xeHu cve CM4 u
3gpaBu koHmMpoau, ca uzcaegBaHu naazmeHu U PoAU-
KyaapHu HuBa Ha BDNF. Pesyamamume ca noka3aau,
ye npu nauueHmkume cbe CI14 HuBama Ha HeBpo-
MpouHa ca Ccu2HUUKaHMHO no-Bucoku cnNpamo
3gpaBume koHmMpoau. Xunome3zama Ha aBmopume
e, ye noBuweHuemo um e cBvp3aHo ¢ noBuweHo-
mo cbomHoweHue AX/DCX npu xeHume coe CI14,
kamo Bepoamuo Bucokume HuBa Ha AX noBuwaBam
u cekpeuuama Ha BDNF om 2paHyao3Hume kaemku.
AONbAHUMEAHO ce npegnoaAaza, de noBuweHume
HuBa Ha HeBpompoduHa moxe ga Bogam go npo-
Aubepauua Ha epaHyao3Hume kaemku u ¢ moBa ga
umam omHoweHue KbM hoAukyao2eHezama (118).

3akaloyeHue

CI4 e yecm eHgokpuHeH npobaem cpeg maagu-
me »keHume. OmBbg penpogykmuBHume HapyweHus,
gHec Bce noBeue HayyHUAM U KAUHUYEH (POKYC ce Ha-
couBa u Kkbm memaboaumHume npoaBu Ha cuHgpoma.
CI4 yBeauuaBa pucka om 3axapeH guabem mun 2,
gucAunugemusn, apmepuaiHa XunepmoHus, memaboau-
MeH CUHgPOM U CbpgeuHo-cbgoBu 3aboaaBaHus.
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B Aumepamypama ce HampynBam Bce noBeue goka-
3ameacmBa, cBbp3Bawu CI18 ¢ xpoHUYHO HUCKOCMe-
neHHo Bb3nareHue u 3a Bcuuko moBa ocHoBHa poaa
umam 3amabcmaBaHemo u no-koHkpemHo Bucuepan-
Hama macmHa mbkaH. CekpemupaHume om macm-
HUMeEe KAEMKU agunoKuHU UmMam NpouHpAamMamopeH
etpekm u BaowaBam uHcyauHoBama cekpeuua u
getcmBue, ¢ koemo o6ycraBam uHcyauHoBa pe3uc-
meHmuocm. Npu CI15 umeHHo ma u cbnbmcBawama
A XUNnepuHCYAUHemus ce cyumam 3a Hal-npegnoaaza-
emume namozeHemu4HU MexaHu3mu.

B mbpceHe Ha emuoroz2uuHUmMe gpakmopu 3a V1P
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Opuz2uHaAHa cmamus

Yecmoma na 3amavcmabBane/HagHopmeHo mezao
u ApmepuarHa xunepmoHua u Bpv3kama um
¢ Xunepzaukemuama cpeg opemeHHU bDbAZapKu

bopucoBa, AHHa-Mapua UG6., TpucpoHoBa, boana LLB., AakoBcka, Auaua H.,
Muxaiino6a, EB2eHusn K., Byko6, Mupuo AB6.

KauHuka no EHgokpuHoAaozua u 6oaecmu Ha obmaHama, YHuBepcumemcka 6oaHuua ,Copuameq”,
Meguuurcku gpakyamem, Cogputicku yHuBepcumem ,CBemu Kaumenm Oxpugcku”

IMocmwvnBare: 28.11. 2022
PeBusupane: 04. 12. 2022
[Mpuemane: 05. 12. 2022

Agpec 3a kopecnoHgeHyusA:
Mpod. AHHa-Mapua bopucoBa,

YHuBepcumemcka 6oaHuua ,Copuameq”,

Codputicku yHuBepcumem ,CB. Kaumenm Oxpugcku”,
YA, ,Aumumbp MoaroB8” 10,

1750 - Cocpun, boazapua

E-mail: anmarbor@abv.bg

Pesiome

B bbacapua B nocaegHume gecemuaemusn e uzcaegBaHa B obwama nonyaauua vecmomama Ha 3axapeH
guabem, 3amabcmaBaHe pecn. HagHopmeHO mez2ao, ApmepuaiHa XxunepmoHusa, Kakmo u gpyau 6oaecmHu
cbCcmoaHus, Ho auncBam gaHHu 3a cybnonyaayuama Ha BpemeHHU >KeHu.

Lleama e ga ce aHaAau3zupa yecmomama Ha 3amabcmaBaHe/HagHopmeHo meaao, ApmepuaaHa xunepmo-
Hua no Bpeme Ha GpemeHHOCM U ga ce nombpcu Bpb3kama um ¢ Xunepaaukemuama upes cpe3o80 MHo2oueH-
mpoBo nonyrauuoHHo-6a3upaHo uzcaegBare B8 84 HaceaeHu mecma B bbazapus.

Mamepuan: V13caegBanu ca 547 GpemeHHu >keHu Ha cpegHa Bb3pacm 3015 2oguHu.

Memogu: 134ucaeH e uHgekcbm Ha meaecHa maca (BMI B8 kg/m?) npegu 6pemeHHOCMMa U KbM MOMeHMa
Ha uzcaegBanemo. M36bpwen e kaacuuecku ol TT cbe 75 g 2atoko3a. [MrazmeHama 2Al0K03a e onpegeAeHa Ko-
AudecmBeHo ¢ eH3umeH pedepeHmer memog ¢ hexokinase (Roche reagent) 8 LienmpaaHa aabopamopus 6 gena
Ha B3emaHemo Ha kpbBma. Pesyamamume ca 8 mmol/l. Cmamucmuueckuam aHaau3 e u3BbpuweH ¢ nomowma
Ha cmaHgapmet SPSS 13.0 3a Windows.

Pezyamamu: Yecmomama Ha Xunepaaukemua npu 6pemeHHu xeHu e 14,4% (79/547). Coc 3axapeH gua-
6em no Bpeme Ha 6pemeHHocm (DIP - Diabetes in Pregnancy) ca 7 6pemeHHu (8,9%), a ¢ lfecmauuoHeH 3axapeH
guabem (GDM - Gestational Diabetes mellitus) - 72 (91,1%). C HagHopmeHo mezao ca 19,7% (n=108) u cbe
3amabcmaBatre - 10,1% (n=55) om bpemeHHumMe >keHu npegu bpemeHHocmma. bpemeHHume ¢ Xunepaaukemusn
(n=79) ca cbc 3Hauumo no-Bucok BMI om me3u ¢ Hopmoaaukemua (n=468), 26,1+£6,6 cpewy 22,8+4,5 kg/m?,
p<0,0001. ApmepuaaHa xunepmoHusa (AX) npegu 6pemeHHocmma e ycmaHoBeHa npu 4%, a no Bpeme Ha Gpe-
meHHocmma - 6 2,4%. Xunepaaukemuama e 3Ha4umo no-yecma npu xunepmonudkume - 30,8% cpewy 8,6%
npu HopmomoHuukume (p<0,024).

3akaroyeHue: BegHaza caeg ycmaroBaBaHe Ha 6pemeHHocm, mpabBa ga ce u3zBopwu BepbareH ckpuHuH2
3a Haaudue Ha puckoBu pakmopu 3a 3axapeH guabem kamo nbpBa cmbnka npu nogbopa Ha BpemeHHU XKeHu
3a UeAeHacoYeH CKPUHUH2 Ha 2Al0KO3HUA moAepaHc ¢ ol TT 3a onpegeaaHe Ha cmamyca um.

KaroyoBu gymu: xunepaaukemus, 3amabecmaBatie, HAagHOPMEHO Me2A0, XUnepmoHus, GpemeHHoCm
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BvBegeHue

Anne Berghofer et al. (2008 2.) yumupam gaHHu
Ha International Association for the Study of Obesity
(1). Tagu mexxgyHapogHa ope2aHu3auua ombeaa3zBa
yecmoma Ha 3amabcmaBaHemo npe3 1994 2. cpeg
1996 Auua om Gbaapcka nonyaauus (25-74 2. Bb3-
pacm) om 15,3% 3a mbxxe u 20,9% 3a >keHu (2).

AanHume om National Center for Health Statistics
(2013 2.) Ha CALLL 3a 2011-2012 2. npu HaceaeHue
Hag 20-2eoguwHa Bb3pacm nokazBa uyecmoma Ha
3amabcmaBademo 34,9% (3a mbxke - 33,5%, 3a
>KeHu - 36,1%), HO MaAKO NO-HUCKa e Yecmomama 3a
Auuama om maagama Bv3pacmoBa 2pyna (20-39 2.)
- 30,3%. B cowomo Bpeme HagHOPMEHOMO ME2A0
6 ma3u nonyaauusa e Haauue npu 34% u moBa nokas-
Ba, ue okoA0 70% OmM amepukaHCKOMO HaceAeHue e
c BMI 225 kg/m? (3).

Mpe3 aHyapu-cpeBpyapu 2012 2. bBbazapcko gpy-
»kecmBo no eHgokpuHoaozua (BAE) npoBege enuge-
MUOAO2UYHO npoyuBaHe 3a eHgokpuHHu 3aboanBa-
Huq, kamo 8 moBa vucao u Ha 3amabcmaBaHemo npu
2032 auua om bbazapckama nonyaauua (956 mbike,
1076 >eHu), Ha cpegHa Bb3pacm 49,30+14,75 e.
(>20-80 2.). Lleama 6e ga ce akmyaAu3upa pa3npoc-
mpaHeHuemo Ha 3amabcmaBaHemo cpeg Oba2ap-
ckama nonyaauua u ga ce u3zcaegBa BauaHuemo Ha
HAaKou pakmopu - noa, Bb3pacm u mecmoxxuBeete.
YcmanoBu ce, ye 70% om GbA2apckama nonyaauusn e
c BMI 225 kg/m? (3amabcmaBane - 33% u HagHOpMme-
HO me2Ao - 37%). [pu mbxeme 3amabecmaBaHemo e
npu 39% om max, a npu >keHume - 28%. C Bb3pacmma
yecmomama Ha 3amabcmaBaHemo HapacmBa - om
26% npu 20-44-2oguwHume, 39% npu 45-59-20guw-
Hume u go 40% npu >60-2oguwHuUmMe (4).

AHaAu3zbm Ha pe3yamamume om gBa ckpuHUH-
2a Ha BAE - npe3 2006 2. u 2012 2. nokaza noBuwe-
Hue B8 yecmomama Ha 3amAbcmaBaHemo cbe 7%.
[Mpe3 2006 2. HagHopMmeHOMO mea2ao e npu 37,1% u
3amabcmaBademo - npu 25,8%. Mpe3 2012 2. Hag-
HOopMeHOMOo me2A0 e omHoBo npu 37,2%, HO Yyecmo-
mama Ha 3amabcmaBaHemo e HapacHaAa U e HaAuue
Beue npu 32,7% (5).

Yecmomama Ha ApmepuasHama xunepmoHus
(AX) 8 6ba2apckama nonyaauua e 38,9% (766/1967)
u HapacmBa c¢ HanpegBaHe Ha Bb3pacmma - om
20,3% npu 20-44 2., go 45,3% 3a 45-59 2. u gocmuea
63,6% npu Hag 60-zoguwHUMe. Pa3aukama e 3Havu-
Ma Mexgy 2pyhama Ha maagume u mpemama 6b3-
pacm, p<0,001. Cbwo maka 3Ha4uUMO NO-PAGKO >KEHU-
me umam AX 8 cpaBHeHue ¢ mbxkeme - 33,5% cpewy
45,1%, p<0,001 (4).

Ao mo3u momeHm He ca npaBeHu u3caegBanun
OMHOCHO 4Yecmoma Ha 3amabcmaBaHe pecn. Hag-
HOpMeHO meaAo, ApmepuasHa xunepmoxua u Bpb3-

Kama um ¢ Xunepzaaukemusma 6 nonyaayuama Ha 6pe-
MeHHUme 6bA2apku u moBa 6e egHa om 3agadume
npu npoBexkgaHe Ha ckpuHuH2 Ha BAE npe3 2019 2. 6
MO3U ceameHm om nonyaauuama Hu.

AuszalH Ha npoyyBaHemo

M3caegBaHemo e npoBegeHo kamo cpe3oBo
MHo20ueHmpoBo nonyaauuoHHo-6a3upaHo npoyuBa-
He U e u3nbAHeHo om 25 cenmemBpu go 6 HoemBpu
2019 2. 8 gecem obaacmu Ha bvazapua (Cogpusn, Ca-
mokoB, IMupgon, CmoaaH, Toue AeaueB, NabpoBo, Tpo-
aH, bypeac, Cmapa 3azopa, [aeBen) u npurexkawume
um 2pagoBe u ceaa uau obwo 84 HaceaeHU mecma.
CvgedcmBue ce noayuu om 104 eHgOKPUHOAO3U U
2UHEKOAO3U, KOUmo nokaHuxa Hag 630 OpemeHHu
»keHu ga yyacmBam B ckpuHuHea. Om max ca yuyacm-
Baau 547 GpemeHHU >keHu (86,8%).

Mamepuan

M3caegBatu ca 547 GpemeHHU >KeHu, Ha cpegHa
Bb3pacm 30£5 2., meguaHa 30 2. (MuH. 18 2. - makc.
47 2.) - 40% (28-32 2oguHu), 23,4% (33-37 2oguHu),
21% (23-27 2oguHu), 8,4% (38-42 20guHu), 6% (18-22
2oguHu) u 1,1% (43-47 20guHu).

ViHgekcbm Ha meaecHa maca (BMI- Body Mass
Index) npegu GpemeHHocmma e 23,36%5,05 kg/m?,
meguaHa 22,06 (muHumym 15,24 - makcumym 63,25),
a BMI no Bpeme Ha ckpuHuHea e 25,91£5,11 kg/m?,
meguara 25,25 (munumym 16,51 - makcumym 63,25) .

M3caegBaHume GpemeHHU »KeHU ca paznpegene-
HU cnopeg 6poa Ha 2ecmauuoHHUME cegmuuu (2.C.)
Ha gBe 2pynu npegu u caeg 24 2.c. - 386 (70,6%) bpe-
MEeHHU >KeHu npegu 24 2.c. ca Bkatoueru 6 Tpyna 1, a
161 (29,4%) GpemeHHU >KeHu caeg 24 2.c. ca Bkalove-
Hu B pyna 2.

Bcuuku yuacmHuyku ca nognucaau UH(OPMU-
paHo cbaaacue, nomBbpgeHo om mecmHama Emuu-
Ha komucua kbm YMBAA ,Cocuameg”, Codpulcku
yHuBepcumem ,CBemu Kaumenm Oxpugcku”. To e
uzzomBeHo B8 cbomBemcmBue ¢ emuuHume cma-
gapmu Cb2AaCHO XeA3UuHCKama gekaapauua - 1964e2.
U No-KbCHUMeE U gonbAHeHuA (6).

Bcaka bpemeHHa »keHa e nonbAHUAA BbnpocHuk
cbC cbgelicmBuemo Ha cneyuasHO OnpegeAeHo me-
gUUUHCKO AUUe om ekuna ,Auue 6 auue” ¢ uea kope-
KMHO CbbupaHe Ha gaHHU OMHOCHO aHamHe3a 3a bpe-
MeHHocm, 3gpaBHama ucmopus, pamuAHa aHamHesa
3a Auabem, ApmepuaaHa xunepmoHusn, 6orecmu Ha
wumoBugHama »ae3a, xpoHuuHu 6b6peyHu u gpyeu
3aboaaBaHug, npuem Ha AekapcmBa 6 Hacmoawemo u
MUHAAOMO, MIOMIOHONYWeEHe.

Bcuuku yuyacmHuuu 6axa om b6arama paca, 6e3
gaHHU 3a XPOHUYHO YepHOgpOobHO uAu 6bOpeyHo 3a-
6oanBaHe uAu gaHHU 3a marabcopbuus.
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Memogu

[MbpBama 3agaya 6e ga ce uzmepu mezno u Bu-
couuHa Ha Bcaka GpemeHHa xeHa, 3a ga ce onpegeau
BMI (kg/m?) - no Bpeme Ha GpemeHHOCM; NOAYYU Ce
uHpopmauua u 3a meaaomo npegu HacmwubnBaHe Ha
OpemeHHOCMMa, 3a ga ce oueHu u3zxogHua BMI Ha
»keHama. ApmepuaArHo HaaazaHe e uzmepBaro B ceg-
HaAO NOAOXKEHUe caeg 5-MuHymHa novuBka.

Aabopamopen aHaAu3

M3Bvpwer e gByuvacoB mecm 3a 2AlOKO3EH
moaAepaHCc - 75 g 2Al0Ko3a npe3 ycmama. BeHo3Ha
KpbB e B3emara Ha 0, 60 u 120 muHymu B naazmeHu
enpyBemku, cogbpykawu Na2EDTA u NaF, kamo uh-
Xxubumop Ha 2AUKOAU3ama 3a cMabuAHOCM Ha 2AIOKO-
3ama 6 npobume. Mamepuasume ca mpaHcnopmu-
paHu go aabopamopuama caeg ueHmMpodyaupaHe.
Bcuuku npobu ca aHaauzupaHu 6 egHa LleHmpaaHa
Aabopamopus 6 geHa Ha B3emaHe Ha kpbBma. Taloko-
3ama e onpegeaeHa koaudecmBeHo ¢ nomowma Ha
eH3umMeH pedpepeHmeH memog ¢ xekcokuHa3za (Roche
reagent) Ha aHaauzamop Cobas e 501. Pesyamamume
ca 8 mmol/L. YcmaHoBeHa e npeyuzHocmma ¢
nomow,ma Ha NpobU U KOHMPOAU:

1) BbmpeweH aHaau3: HuBo 1 (n=6) CV=1,12%;
HuBo 2 (n=6) CV=0,42%;

2) BbmpeweH aHaau3: HuBo 1 (n=30) CV=1,25%;
HuBo 2 (n=30) CV=1,58%;

3) ABe HuBa Ha exxegHeBeH BvmpewHoAabopa-
mopeH KOHMpoOA Ha kadecmBomo. Aabopamopuama
yuacmBa B gBe EQA cucmemu - 6bazapcka EQAS u
INSTAND u npumesxaBa cepmucukamu no mo3u na-
pamemwbp.

Cmamucmuyecku aHaAu3

Cmamucmuyeckuam aHaau3 e u3zBbpweH ¢ no-
mowma Ha cmaHgapmen SPSS 13.0 3a Windows: onu-
cameAHa cmamucmuka (cpegHa cmolHoCcm, meguaHu,
cmaHgapmHO OMKAOHEeHUe), KopeAauuoHeH aHaAu3 u
gucnepcuoHeH aHaau3 (ANOVA, post-hoc mecm - ¢
aAgpa kopekuua Ha Bonferroni), c usnoazBane Ha napa-
MEMPUYHU U HenapamempuiHu memogu, Bkaloyumen-
Ho - Chi-Square Test, Fisher's Exact Test, Kolmogorov-
Smirnov, Shapiro-Wilk Tests, Levene's Test for Equality
of Variances, Student's t-test, Kruskal-Wallis test u Mann
-Whitney test. Bcuuku koaudecmBeHu npomeHauBu ca
npegcmaBeHu Kamo cpegHuU CbC CMaHgapmHo om-
KAOHEHUe, MeguaHa uAu npoueHm (ocBeH ako He e no-
Cco4eHo gpyeo); p cmolHocmu nog 0,05 ca npuemu
Kamo cmamucmuyecku 3Hayumu.

Pesayamamu

Xunepzaukemua no Bpeme Ha 6GpemeHHOCM

[Nra3meHa 2aukemua no Bpeme Ha ol TT npu 6pe-
MeHHUme ObA2apku (n=547) 3a ueAua CpoOK Ha Ope-
MeHHOoCcmma onpegeAau 79 >eHu ¢ Xunepaaukemun
u 468 - ¢ Hopmoaaukemusa. Taka ce ycmanoBu uec-
moma Ha Xunepaaukemua npu 6pemerHu 6bazapku 6
14,4%, koamo e cpaBHuma cbc cbobweHama om IDF
8 Diabetes Atlas, 2021 2. - 16,7% (7). Cpeg me3u 79
OpemeHHU ¢ Xunepaaukemua ce obocobu epyna om 7
>KeHu (8.9%), koumo npu ol TT uznbAHUXa Kpumepuu-
me Ha C30 (8) 3a 3axapeH guabem npu HebpemeHHU
Auua. Taka ce onpegeauxa gBe 2pynu 6pemeHHu ¢ Xu-
nepaaukemun - 7 >keHu (8,9%) c Auabem no Bpeme Ha
opemerHocm (DIP - Diabetes in Pregnancy) u ocma-
Haaume 72 GpemeHHU C Xunepaaukemus, omzaoBapa-
wa Ha kpumepuume Ha NICE u FIGO (9) 3a lecmauuo-
HeH 3axapeH guabem (GDM - Gestational Diabetes
mellitus) - 91,1%.

3amavcmabBane / HagHopmeHO mezAo

AHaAu3bM Ha gaHHume 3a BMI npegu Hacmbn-
BaHe Ha GpemeHHOocm noka3a, ye 11% (n=60) om
uzcaegBaHume >keHu ca GuAu ¢ Hucbk BMI, 59,2%
(n=324) - ¢ HopmaaeH BMI, 19,7% (n=108) ca buau c
HagHOpMeHO meaecHo meaao u 10,1% (n=55) - cbC
3amabemaBare (Que. 1).

Ako 0606wum gaHHume, we ycmaHoBum, uve
noumu 30% om mragume G6bA2apku ca ¢ BMI >25 kg/
m? npegu HacmbnBaHe Ha OpemeHHOCMMA UM, M.e.
me ca buau Beue C HAQHOPMEHO ME2AO UAU 3aMABC-
maBane (Que. 2).

AonbAHUMEAHUAM aHaAu3 Ha 2pynama bGpemen-
HU 6bA2apcku cbe 3amabecmaBane (n=55, 10,1%) Hu
nokasza, ye 6 (1,1%) om GpemeHHume ca Buau npegu
HacmbnBaHe Ha GpemeHHocmma ¢ BMI 35,00-40,00
kg/m? u 6 (1,1%) - ca buau c ekcuecuBHO 3amAbC-
maBane BMI >40 kg/m? C nbpBa cmeneH 3amabcma-
BaHe e HaU-mHO206polHama 2pyna om 43 GpemeHHu
(7,9%) ¢ BMI 30,00-35,00 kg/m?. Ha Queypa 3 e gage-
HO NPOUEHMHOMO UM pa3npegeAeHue.

ApmepuaAHa xunepmoHua npegu u no Bpeme Ha
bpemeHHOCM

ApmepuaaHa xunepmoHus (AX) npegu Hacmoawa-
ma GpemeHHocm e omkpuma npu 4% (22/547) om
Bcuuku ckpuHupaHu OpemeHHu 6ba2apku. B masu
2pyna keHu ¢ npegwecmBawa AX 18,2% (4/22) ca
umaau Xunepeaukemua cnpamo 14,3% (75/525) npu
>keHume 6e3 AX npegu Hacmoawama bGpemeHHOCM
(NS). He ce Hamepu Bpb3ka mexkgy gBama nokazame-
A NPU aHaAu3a UM npegu u caeg 24 2.c. u cregoBa-
MEeAHO CPOKbM Ha BpemMeHHOCMMa He uzpae PoAA.
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PaznpegeaeHue Ha GpemeHHume Gba2apku cnopeg BMI npegu HacmbnBaHe Ha GpemeHHOCM
- <18,5 kg/m?, 18,5-24,99 kg/m?, 25-29,99 kg/m?, >30 kg/m?
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CvomHoweHue Ha 6bazapkume ¢ BMI nog u Hag 25,00
kg/m? npegu bpemeHHocmma

. >25,00

< 25,00

IMpu 2,4% (13/547) om ckpuHupaHume OGpemeH-
HU H6bArcapku AX ce e noaBuaa no Bpeme Ha Hacmo-
awama 6pemeHHocm. YecmaroBu ce 3Hauyuma Bpb3ka
mexkgy AX u Xunepaaukemuama npu max m.e. Hapy-
weH 2AKo3eH moaepaHc. Aokamo 38,5% (5/13) om
H6pemeHHuUMe xeHu ¢ AX umam Xunepaaukemus, mo

ma e Haauue camo npu 13,9% (74/534) om >xeHume
6e3 AX, p <0,028.

Xunepzaaukemusa npegu 24 2.c. ce ycmanoBaBa
npu 7,7% (1/13) om bpemeHHume >keHu ¢ AX cpewy
5,2% (28/534) om b6pemeHHume 6e3 AX, NS. Xunep-
2AUKemua caeq 24 2.c. e ycmaroBena 8 30,8% (4/13)
om 6pemeHHU >eHu ¢ AX cpewy 8,6% (46/534) om
H6pemeHHume >xeHu 6e3 AX, p <0,024.

ObcbkgaHe

Xunepaaukemuama ycmaHoBeHa 3a nbpBu nbm
no Bpeme Ha bpemeHHocm mpabBa ga 6bge KAacu-
puuupaHama kamo lecmauyuoHeH 3axapeH guabem
(GDM) uau kamo Auabem no Bpeme Ha GpemeHocm
(DIP). To3u mun guabem ce guazHoCcmuuupa No Kpu-
mepuume Ha C30 3a obwama HebpemeHHa nonyaa-
uua npu ol TT 3a pa3auka om cneuuasHume Kpume-
puu Ha mexxgyHapogHume op2aHu3auuu 3a GDM.

B MNMpenopbkume Ha NICE (10) ol TT mpa668a ga
ce u3Bobpwu mexgy 10-16 2. c., 3a ga ce omkpue He-
guazHocmuuupaH 3axapeH guabem. [1pu HopmaaHu
pe3yamamu npu nbvpBua ckpuHuHe, ol TT ce uzBvpw-
Ba omHoBo npe3 24-28 2. c. 3a guazHOoCMuUUUpaHe
Ha GDM. Te3zu gedcmBua mpab6Ba ga 6bgam cuc-
meMmMHO npuaazaHu npu Bcaka OpemeHHa >KeHa ¢ uea
paHHa guaeHocmuka Ha eBeHmyaaHOMO HapyweHue
6 2AI0KO3HUA MOAEpaHC U CNeyuaAHo Npu XXeHume
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BbpemerHu 6bAzapku, koumo npegu HacmbnBaHe Ha GpemeHHOCMMa um ca Guau cbe 3amabecmaBane BMI =30
kg/m? u ce paznpegeram, kakmo cregBa - nvpBa cmeneH 3amabcmaBade; Bmopa cmeneH 3amabcmaBate;

ekcuecuBHo 3amabcmaBane.

12

10

()]

> 30,00 30-35,00

35-40,00 > 40,0

¢ ycmaHoBeHu puckoBu cakmopu npu BepbanreH
ckpuHuHa. Cpeg puckoBume dakmopu nbpBocme-
neHHa poAa uzpaam 3amabecmaBaHemo u apmepuan-
Hama xunepmoHua.

Kakmo e gobpe uzBecmHo, 3amabcmaBaHemo e
cBbp3aHo cbe cucmemeH ekcuecuBeH KaropueH npu-
em, koumo noBuwaBa uHcyauHoBama npogykuusn, Ha-
pywaba ce 6ema-kraembuyHama yHkuua, noBuwaba
ce uHcyauHoBama pe3zucmermocm (MP), peaauzupa
ce u 2aoKkomokcuyHocm Bbpxy 6ema-kaemkume.

(Du3zuoro2uuHo no Bpeme Ha OGpemeHHOCM
ce pa3zBuBa uHcyauHoBa pezucmeHmuocm, cBobp-
3aHa C XOpMoHaAHUmMe npomeHu 8 mo3u nepuog.
3amabecmaBanemo obaue ymexxHaBa VIP. Ta Hag-
xBbpaa puzuoA02UYHUME 2paHUUU U Maka ce cmu-
2a go [hnoko3eH uHmoaepaHc u fecmayuoHeH 3axa-
peH guabem (GDM).

3amabcmaBaHemo pecn. HAGHOPMEHOMO ME2A0
ca nbpBocmeneHer puckoB pakmop 3a Auabem cpeg
obwama nonyaayus, HO CbWO U 3a Xunepaaukemus
no Bpeme Ha BpemeHHocm cnopeg Bcuuku mexkgyHa-
POgHU NPenopbKU. AONbAHUMEAHU NPUYUHU 32 Masu
Xunepzaukemus ca peguua pakmopu - HapacmBawa-
ma Bb3pacm Ha BpemeHHUME >KeHu, enugemuama om
3amabcmaBaHe, enugemuama om guabem, HamareHa-
ma ¢puzudecka akmuBHocm, gpyau npuduHU.

Oka3za ce, ye usaama 2pyna BpemeHHU >KeHu C
Xunepaaukemua (n=79) umam 3Hauumo no-Bucok BMI

om me3u ¢ Hopmoaaukemua (n=468), 26,1£6,6 kg/m?
cpewy 22,8%4,5 kg/m?, p<0.0001. AonbAHUMEAHUAM
aHaAU3 noka3a owg, ye 57% om GpemeHHUME >KeHu C
DIP ca cbc 3amabemaBane.

Mo Bpeme Ha usrama GpemeHHoCcM (Nnpegu u caeg
24 2. c.) Bpv3zkama mexkgy Bucokuam BMI u Xunepaau-
Kemuama e CuAHa u 3Hauyuma. OkKasa ce, ye poAan He ue-
pae pakmbm gaau 3amabecmaBaHemo npegwecmBa
OpemeHHOCMMA UAU e HaAuue no Bpeme Ha BpemeH-
Hocmma. ToBa ca kamezopuuHu gokazameacmBa 3a
npakama u cuaHa Bpb3ka mexgy 3amabcmaBaHe u
Xunepeaukemuama npu GpemeHHU >KeHU.

LLlo ce omHaca go gpyaua pucko8 gpakmop - Ap-
mepuaAHama XunepmoHusa, mo ce oka3a, ye camo AX
aBuaa ce no Bpeme Ha bBpemeHHOCM Uma 3HaYUM Heza-
muBeH ecpekm Bbpxy 2al0K03HUA moaepaHc - 38,5%
om xunepmoHuUYkKume ca ¢ XunepzaAukemua cpewy
13,9% om HopmomoHuukume, p<0,028. TpabBa ga ce
ombeaexu, yue AX aBuaa ce no Bpeme Ha GpemeHHOCM
e pagko - camo 6 2,4% om 6pemeHHume xeHu. Mak-
mopbM cpok Ha BpemeHHocmma uzpae cbwecmBe-
Ha poAda. Caeg 24 2. c. Xunepaaukemus e HaAuue npu
30,8% om xunepmoHuukume cpewy 8,6% npu Hop-
momoHuukume, p<0,024. Moxxe ga ce obobuwu, ye
AX npegu bpemeHHOCMMa He e 3HaYum hakmop 3a
nosBama Ha HapyweHusa B8 2At0KO3HUA MOAEpaHC No
Bpeme Ha GpemeHHocm. B cbwomo Bpeme makap u
pagko ga e Haauue AX aBuaa ce no Bpeme Ha bpemen-
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Hocm (2,4%) e 3Hayum puckoB cpakmop 3a noaBama
HapyweHusa B 2aloko3HUA moAaepaHc B mo3u nepuog.

3a Hac ma3u Bpb3ka He e uzHeHagBawga, kKamo
Cce umam gaHHUMe om Hauwemo NONYAAUUOHHO Npo-
yuBaHe om 2012 2. npu 2032 Auua (956 mbxe, 1076
>KeHu), Ha cpegHa Bb3pacm 49,30+£14,752. (20-80 2.).
YcmaHoBuxme, caeg npuao)keHue Ha Multinomian
Logistic Regression analysis 3a oueHka Ha Bpb3kama
mexkgy uHguBugyaaHua puckoB hakmop u KAUHUYHA-
ma u3aBa Ha 3axapHua guabem, ye cpeg ObA2apcka-
ma nonyaAauua AX uma 3Hadumo BauaHue - OR-4,585,
95% Cl: 3,002-7,003 (p<0,001). B cpaBHeHue ¢ ocma-
Haaume puckoBu ¢pakmopu 3a Auabem (3amabcma-
Bane, TGL, HDL-C) ce oka3a, ye Hal-mowHuUAm puckoB
dpakmop 3a pazBumue Ha Auabem cpeg 6breapckama
nonyaauua e umeHHo AX (5).

MpaBu BneyamaeHue npu GpemeHHume GbA2ap-
KU no-cuaHama Bpb3ka mexxkgy Xunepaaukemuama u
3amabcmaBaHe, OMKOAKOMO MexKgy XunepaAukemu-
ama u AX. Bb3moxxHo e ompaxkeHue Ha gaBa gareve
no-Bucokama yecmoma Ha 3amabcmaBaHemo npegu u
no Bpeme Ha GpemeHHocm (okoao 30% om >keHume) u
MHO20 no-pagkama AX npu maagume eHu (4% npegu
b6pemeHHocmma u 2,4% no Bpeme Ha GpemeHHOCM).

3akarovyeHue, Bcuuku me3u gaHHu nokazBam, ye
e 3agbakumenHo ga ce npoBexga BepbaneH ckpu-
HUH2 Ha BpemMeHHUMe >KeHU 3a ugeHmuduuupaHe Ha
puckoBu pakmopu 3a Auabem u ga 6bgam cBoeBpe-
MeHHO HacoueHu 3a npoBexgare Ha ol TT (11). Te3u
puckoBu gakmopu ca:

1. HagHopmeHo meaao uau 3amabcmaBaHe npe-
gu bpemeHHocmma - BMI >25 kg/m?

2. MbpBa cmeneH pogHuHu ¢ Auabem

3. Bb3pacm Hag 30 2oguHu

4. ApmepuaaHa xunepmoHua >140/90 mmHg
uau BkaloueHO AeveHue

5. HDL-C <0,9 mmol/L uau TGL>2,8 mmol/L

6. XeHu ¢ lfecmauuoHeH guabem npu npeguwHU
OpemeHOCMU UAU paxkgaHe Ha egbp NAOg

7.HbA, 2=5,7% uau HI'T, pecn. HIT npu npegxog-
HU u3zcaegBaHua

8. JKeHu ¢ noAUKUCMO3HU AUYHUUU

9. PenpogykmuBHu npobae mu npegu npegxogHa
bpemeHocm

10. MHo2onAOgHa BpemeHoCcm

11. AHamHe3a 3a cbpgeuHo-cbgoBo 3aboraBaHe

\w.endotext.org

v C60o60gHO gocmbneH calim, npegaazaw] uguepnameaHa
uHpopmayua 6b6 Bcuuku obAacmu Ha KAUHUYHaAmMa
eHgOKDUHO/\OZUH npegocmaBeHa om exkun Bogeuw

Endocrinologia vol. XXVII Ne4/2022




Original article

Frequency of Obesity / Overweight and Hyperten-
sion and Their Relationship with Hyperglycemia
among Pregnant Bulgarian Women

Borissova, Anna-Maria l., Trifonova, Boyana C., Dakovska, Lilia N., Mihailova, Eugenia K,
Vukov, Mircho I.

Clinic of Endocrinology, ,Sofiamed” University Hospital, Faculty of Medicine,
Sofia University ,St. Kliment Ohridski“, Sofia, Bulgaria

Address for correspondence: Submitted: 28.11. 2022
Prof. Anna-Maria Borissova, Revised: 04. 12. 2022
,Sofiamed” University Hospital, Sofia University ,St. Kliment Ohridsky” Accepted: 05.12. 2022

10 Dimitar Mollov Str,
1750 - Sofia, Bulgaria
E-mail: anmarbor@abv.bg

In Bulgaria, in recent decades, the frequency of Diabetes Mellitus, Obesity or Overweight, Arterial Hy-
pertension, as well as other disease states, was studied in the general population but there is no data among
the subpopulation of pregnant women.

The aim is to analyze the frequency of Obesity/Overweight, Arterial Hypertension during pregnancy and
look for their relationship with Hyperglycemia by means of a cross-sectional multicenter population-based
study in 84 settlements in Bulgaria.

Material: 547 pregnant women with a mean age of 30+5 years were studied.

Methods: Body mass index (BMI - kg/m?) was calculated before pregnancy and at the time of the study.
A classic OGTT of 75 g was performed. Plasma glucose was determined quantitatively with an enzymatic
reference method with hexokinase (Roche reagent), in the Central Laboratory on the day of blood collection.
Results are in mmol/I. Statistical analysis was performed using standard SPSS 13.0 for Windows.

Results: The frequency of Hyperglycemia in pregnant women was 14,4% (79/547). There were 7 preg-
nant women (8,9%) with Diabetes in Pregnancy (DIP) and 72 (91,1%) with Gestational Diabetes Mellitus
(GDM). Of the pregnant women, 19,7% (n=108) were overweight and 10,1% (n=55) were obese before
pregnancy. Pregnant women with Hyperglycemia (n=79) had a significantly higher BMI than those with Nor-
moglycemia (n=468), 26,1+6,6 vs. 22,8+4,5 kg/m?, p<0,0001. Arterial Hypertension (AH) before pregnancy
was found in 4% of the women, and in 2,4% during pregnancy. Regarding AH, Hyperglycemia is significantly
more common in Hypertensive women - 30,8% versus 8,6% in Normotensive women (p<0,024).

Conclusion: As soon as pregnancy is established, verbal screening for the presence of risk factors for
Diabetes should be performed as the first step in selecting pregnant women for targeted glucose tolerance
screening with OGTT to determine their status.

Key words: hyperglycemia, obesity, overweight, hypertension, pregnancy
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Introduction

Anne Berghofer et al. (2008) cites data from the
International Association for the Study of Obesity
(1). This international organization noted a preva-
lence of obesity among 1996 persons from the Bul-
garian population (25-74 years of age) of 15,3% for
men and 20,9% for women in 1994 y (2).

Data from the National Center for Health Statis-
tics (2013) of the USA for 2011-2012 in the popula-
tion over the age of 20 shows a prevalence of obesi-
ty of 34,9% (for men - 33,5%, for women - 36,1%),
but slightly less for persons from the younger age
group (20-39 years) - 30,3%. Simultaneously, the
percentage of overweight in this population is 34%,
and this indicates that about 70% of the American
population has a BMI >25 kg/m? (3).

In January-February 2012, the Bulgarian Society
of Endocrinology (BSE) conducted an epidemiolog-
ical study on endocrine diseases, including obesity
in 2032 persons from the Bulgarian population (956
men, 1076 women), of mean age 49,30+14,75 years
(>20-80 years). The aim was to update the prev-
alence of obesity among the Bulgarian population
and to examine the influence of some factors - gen-
der, age and place of residence. It was found that
70% of the Bulgarian population had a BMI >25
kg/? (obesity - 33% and overweight - 37%). Among
men, 39% are obese, and 28% for women. With
age, the frequency of obesity increases - from 26%
in 20-44-year-olds, 39% in 45-59-year-olds and up to
40% in >60-year-olds (4).

Analysis of the results of two BSE screenings in
2006 and 2012 showed a 7% increase in the inci-
dence of obesity. In 2006, overweight was at 37,1%
and obesity at 25,8%. In 2012, overweight was again
at 37,2%, but the frequency of obesity had increased
and was already present at 32,7% (5).

The frequency of Arterial Hypertension (AH) in
the Bulgarian population is 38.9% (766/1967) and
increases with age - from 20,3% in 20-44 years, to
45,3% in 45-59 years and reaches 63.6% in over 60
years of age. The difference is significant between
the young and the third age group, p<0,001. Also,
women are significantly less likely to have AH com-
pared to men - 33,5% vs. 45,1%, p<0,001 (4).

Until now, no research has been done on the in-
cidence of Obesity or Overweight, Aterial Hyperten-
sion and their relationship with Hyperglycemia in the
population of pregnant Bulgarian women, and this
was one of the tasks when conducting BSE screening
in 2019 in this segment of our population.

Study design

The study was conducted as a cross-sectional
multicenter population-based study and was carried
out from September 25 to November 6, 2019 in ten
regions of Bulgaria (Sofia, Samokov, Pirdop, Smoly-
an, Gotse Delchev, Gabrovo, Troyan, Burgas, Stara
Zagora, Pleven) and their adjacent towns and villag-
es comprising a total of 84 settlements. Support was
received from 104 endocrinologists and gynecolo-
gists who invited more than 630 pregnant women to
participate in the screening. Of these, 547 pregnant
women participated (86,8%).

Material

547 pregnant women, average age 30£5 years,
median 30 years (min. 18 - max. 47 years) - 40%
(28-32 vyears), 23.4% (33-37 years), 21% (23-27
years), 8,4% (38-42 years), 6% (18-22 years) and
1,1% (43-47 years).

Body mass index (BMI) before pregnancy was
23,36%5,05 kg/m?, median 22.06 (minimum 15,24
- maximum 63,25) and BMI at screening was
25,91+5,11 kg/m?, median 25,25 (minimum 16,51
- maximum 63,25).

The studied pregnant women were divided ac-
cording to the number of gestational weeks (g.w.)
into two groups before and after 24 gw. - 386
(70,6%) pregnant before 24 g.w. are included in
group 1, and 161 (29,4%) pregnant after 24 g.w. are
included in group 2.

All participants signed an informed consent, con-
firmed by the Local Ethics Committee at the Universi-
ty Hospital Sofiamed, Sofia University ,Saint Kliment
Ohridski”. It was prepared in accordance with ethical
standards in the Declaration of Helsinki-1964 and lat-
er amendments (6). Each pregnant woman filled out
a Questionnaire with the assistance of a specially des-
ignated medical person from the team ,face-to-face”
in order to correctly collect data on pregnancy histo-
ry, health history, family history of Diabetes, Hyper-
tension, Thyroid, Chronic kidney and other diseases,
current and past medication use and smoking. All sub-
jects were Caucasian with no history of chronic liver
or kidney disease or evidence of malabsorption.

Methods

The first task was to measure the weight and
height of each pregnant woman in order to deter-
mine the Body Mass Index (BMI - kg/m?) during
pregnancy; information on pre-pregnancy weight
was also obtained to estimate the woman's baseline
BMI. Arterial pressure was measured in a sitting posi-
tion after a 5-minute rest.
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Laboratory analysis

A two-hour glucose tolerance test was per-
formed - 75 g of glucose orally. Venous blood was
collected at 0, 60, and 120 min in plasma tubes con-
taining Na2EDTA and NaF as a glycolysis inhibitor for
glucose stability in the samples. The materials were
transported to the laboratory after centrifugation. All
samples were analyzed in the Central Laboratory on
the day of blood collection. Glucose was quantified
using an enzymatic reference method with hexoki-
nase (Roche reagent) on a Cobas e501 analyzer. Re-
sults are in mmol/L. Precision was determined using
samples and controls:

1) Internal assay: Level 1 (n=6) CV=1,12%; Level
2 (n=6) CV=0,42%;

2) Internal analysis: Level 1 (n=30) CV=1,25%;
Level 2 (n=30) CV=1,58%;

3) Two levels of daily in-laboratory quality con-
trol. The laboratory participates in two EQA systems -
Bulgarian EQAS and INSTAND and holds certificates
for this parameter.

Statistical analysis

The statistical analysis was performed using
standard SPSS 13.0 for Windows: descriptive statis-
tics (mean, medians, standard deviation), correlation
analysis and analysis of variance (ANOVA, post-hoc
test - with Bonferroni alpha correction), using para-
metrical and non-parametrical methods, including
- Chi-Square Test, Fisher's Exact Test, Kolmogorov-
Smirnov, Shapiro-Wilk Tests, Levene's Test for Equal-
ity of Variances, Student's t-test, Kruskal-Wallis test
and Mann -Whitney test. All quantitative variables
were presented as mean with standard deviation,
median or percentage (unless specified otherwise),
p values below 0.05 were accepted as statistically
significant.

Results

Hyperglycemia during pregnancy

Plasma glycaemia during OGTT in pregnant
Bulgarian women (n=547) for the entire period of
pregnancy identified 79 women with Hyperglycemia
and 468 with Normoglycemia. Thus, the frequen-
cy of Hyperglycemia in pregnant Bulgarian women
was found to be 14,4%, which is comparable to that
reported by the IDF in the Diabetes Atlas, 2021 -
16,7% (7). Among these 79 pregnant women with
Hyperglycemia, a group of 7 women (8,9%) stood
out, who fulfilled the criteria of the WHO (8). for
Diabetes mellitus in non-pregnant individuals. Thus,
two groups of pregnant women with Hyperglycemia
were determined - 7 women (8,9%) with Diabetes

in Pregnancy (DIP) and the remaining 72 pregnant
women with Hyperglycemia meeting the criteria of
NICE and FIGO for Gestational Diabetes Mellitus
(GDM) - 91,1% (9).

Obesity / Overweight

Analysis of pre-pregnancy BMI data showed that
11% (n=60) of the women studied had a low BMI,
59,2% (n=324) - a normal BMI, 19,7% (n-108) were
overweight and 10,1% (n=55) - were obese (Fig. 1).

If we summarize the data, we will find that al-
most 30% of young Bulgarian women have a BMI
>25 kg/m? before their pregnancy, i.e. they were al-
ready Overweight or Obese (Fig. 2).

The additional analysis of the group of preg-
nant Bulgarian women with obesity (n=55, 10,1%)
showed us that 6 (1,1%) of the pregnant women
had a pre-pregnancy BMI of 35,00-40,00 kg/m? and
6 (1,1%) - were with excessive obesity BMI >40 kg/
m?. First degree obesity is the most numerous group
of 43 pregnant women (7,9%) with BMI 30,00-35,00
kg/m?. Figure 3 shows their percentage distribution.

Arterial hypertension before and during pregnancy

Arterial Hypertension (AH) before the cur-
rent pregnancy was detected in 4% (22/547) of all
screened Bulgarian pregnant women. In this group
of women with prior AH, 18,2% (4/22) had Hyper-
glycemia compared to 14,3% (75/525) in women
without AH before the current pregnancy (NS). No
relationship was found between the two indicators
when analyzing them before and after 24 g.w. and
therefore the term of pregnancy does not play a role.

In 2,4% (13/547) of the screened Bulgarian
pregnant women, AH appeared during the current
pregnancy. A significant relationship was estab-
lished between AH and Hyperglycemia in them.
While 38,5% (5/13) of women with AH had Hyper-
glycemia, it was present in only 13,9% (74/534) of
women without AH, p<0,028. Hyperglycemia be-
fore 24 g.w. was found in 7,7% (1/13) of pregnant
women with AH versus 5,2% (28/534) of pregnant
women without AH, NS. Hyperglycemia after 24
g.w. was found in 30.8% (4/13) of pregnant wom-
en with AH vs. 8,6% (46/534) of pregnant women
without AH, p <0,024.

Discussion

Hyperglycemia detected for the first time during
pregnancy should be classified as Gestational Diabe-
tes Mellitus (GDM) or Diabetes in Pregnancy (DIP).
This type of diabetes is diagnosed according to the

242

EHngokpuHonoeausi tom XXVII N24/2022



Distribution of pregnant Bulgarian women according to BMI before pregnancy -
<18,5 kg/m?, 18,5-24.99 kg/m?, 25-29,99 kg/m?, >30 kg/m?
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WHO criteria for the general non-pregnant popula-
tion in OGTT as opposed to the special criteria of
International organizations for GDM.

In the NICE Recommendations (10) OGTT
should be performed between 10-16 g.w. to detect
undiagnosed Diabetes Mellitus. If results are normal
at the first screening, OGTT is performed again at

24-28 g.w. to diagnose GDM. These actions should
be systematically applied to every pregnant woman
with the aim of early diagnosis of the possible impair-
ment in glucose tolerance and especially in women
with established risk factors during verbal screening.
Among the risk factors, Obesity and Arterial Hyper-
tension play a primary role.

As is well known, obesity is associated with sys-
temic excessive caloric intake, which increases insu-
lin production, disrupts beta-cell function, increases
Insulin Resistance (IR), and produces glucotoxicity
on beta-cells.

Physiologically, insulin resistance develops
during pregnancy, related to the hormonal changes
during this period. However, obesity aggravates IR.
It exceeds the physiological limits and thus leads to
glucose intolerance and Gestational Diabetes Mel-
litus (GDM). Obesity or Overweight are a primary
risk factor for Diabetes not only in the general popu-
lation, but also for Hyperglycemia during pregnancy
according to all international recommendations. Ad-
ditional reasons for this Hyperglycemia are a number
of factors - the growing age of pregnant women, the
Obesity epidemic, the Diabetes epidemic, reduced
physical activity, and other reasons.
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Pregnant Bulgarian women who before the onset of their pregnancy were obese BMI >30 kg/m? are distrib-
uted as follows - first degree obesity; second degree obesity; excessive obesity.
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> 30,00 30-35,00

35-40,00 > 40,0

It turned out that the entire group of pregnant
women with Hyperglycemia (n-79) had a significantly
higher BMI than those with Normoglycemia (n-468),
26,1£6,6 vs. 22,8+4,5 kg/m?, p<0,0001. Additional
analysis also showed that 57% of pregnant women
with DIP were obese.

Throughout pregnancy (before and after 24
g.w.), the association between high BMI and Hyper-
glycemia is strong and significant. It turned out that
whether obesity preceded pregnancy or was present
during pregnancy did not play a role. This is conclu-
sive evidence of the direct and strong link between
Obesity and Hyperglycemia in pregnant women.

As for the other risk factor - Arterial Hyper-
tension, it turned out that only AH which occurred
during pregnancy had a significant negative effect on
glucose tolerance - 38,5% of Hypertensive women
had Hyperglycemia against 13,9% of Normoten-
sive women, p<0,028. It should be noted that AH
occurred during pregnancy is rare - only in 2,4%
of pregnant women. The factor term of pregnancy
plays an essential role. After 24 g.w. Hyperglycemia
was present in 30,8% of Hypertensive women ver-
sus 8,6% in Normotensive women, p<0,024. It can
be concluded that AH before pregnancy is not a
significant factor in the occurrence of Impaired glu-
cose tolerance during pregnancy. At the same time,

although rarely present, AH occurred during preg-
nancy (2,4%) is a significant risk factor for the oc-
currence of Impaired Glucose Tolerance during
this period.

For us, this relationship is not surprising, given our
population studies from 2012 of 2032 people (956
men, 1076 women), with a mean age 49,30£14,75
years (20-80 years). We found, after applying Multi-
nomian Logistic Regression analysis for assessment
of the relationship between the individual risk fac-
tor and the clinical manifestation of diabetes melli-
tus, that among the Bulgarian population AH has a
significant impact - OR-4,585, 95% CI: 3,002-7,003,
p<0,001. Compared with the other risk factors for
Diabetes (Obesity, TGL, HDL-c) it turned out that the
most powerful risk factor for development of diabe-
tes among Bulgarian population is AH (5).

The stronger association between Hyperglyce-
mia and Obesity than between Hyperglycemia and
AH is striking. It may be a reflection of the far higher
incidence of Obesity before and during pregnancy
(about 30% of women) and the much less common
AH in young women (4% before pregnancy and
2,4% during pregnancy).

In conclusion, all these data show that it is
mandatory to conduct verbal screening of pregnant
women to identify risk factors for Diabetes and to be
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promptly referred for conducting oGTT (11). These
risk factors are:

1. Overweight or Obesity before pregnancy -
BMI >25 kg/m?

2. First degree relatives with Diabetes

3. Age over 30 years

4. Arterial hypertension >140/90 mmHg or in-
cluded treatment

5. HDL-ch <0,9 mmol/L or TGL >2,8 mmol/L

6. Women with Gestational diabetes during pre-

vious pregnancies or the birth of a large fetus

7. HbA, >5,7% or IGT resp. IFG in previous

studies
8. Women with polycystic ovaries

9. Reproductive problems in previous preg-

nancy
10. Multiple preghancy
11. History of cardiovascular disease

References

1. International Association for the Study of Obesity:
Global Obesity Prevalence in Adults. 2006 [http://www.iaso.
orgl. International Association for the Study of Obesity.

2. Berghofer A, Pischon T, Reinhold T, Apovian CM,
Sharma AM, Willich SN. Obesity prevalence from a Europe-
an perspective: a systematic review. BMC Public Health 2008;
8: 200.

3. Ogden CL, Carroll MD, Kit BK, Flegal KM. Preva-
lence of Obesity Among Adults: United States, 2011-2012.
U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES
Centers for Disease Control and Prevention. National Center
for Health Statistics, 2013.

4, Borissova A-M, Shinkov A, Vlahov J, et al. Epidemiol-
ogy of Endocrine disorders in Bulgaria 2006-2012. PARADIG-
MA Ltd. 2016 ISBN 978-954-326-291-5.

5. Borissova A-M, Shinkov A, Kovatcheva R, Vlahov },
Dakovska L, Todorov T. Changes in the Prevalence of Diabe-
tes Mellitus in Bulgaria, 2006-2012. Clin Med Insights Endo-
crinol Diabetes 2015; 8: 41-45.

6. World Medical Association. ,Declaration of Helsin-
ki: Ethical Principles for Medical Research Involving Human
Subjects”. JAMA 2013, 310 (20): 2191-2194.doi: 10.1001/

jama.2013.28105.

7. International Diabetes Federation Diabetes Atlas,
2021, 10th edition.

8. World Health Organization. Classification of Diabe-
tes mellitus 2079. ISBN 978-92-4-151570-2.

9. Hod M, Kapur A, Sacks DA, Hadar E, Agarwal M, Di
Renzo GG, et al. The International Federation of Gynecology
and Obstetrics. Initiative on gestational diabetes mellitus: A
pragmatic guide for diagnosis, management, and care. Int |
Gynaecol Obstet 2015; 131:5173-S211.

10. NICE. Diabetes in Pregnancy: management from
preconception to the postnatal period, 2015.

11. B. Trifonova, A-M. Borissova, L. Dakovska, E. Mi-
hailova, M. Vukov. Obesity before and during pregnancy - a
powerfull risk factor for Hyperglycemia in pregnant Bulgarian
women. National symposium ,Endocrine problems of preg-
nancy”, 6-8 October 2022, Plovdiv (In Bulgarian) [Tpudgono8a
b, A-M. bopucoBa, A. AakoBcka, E. Muxaiiro6a, M. Byko®6.
3amabcmaBare npegu u no Bpeme Ha OpemeHHocm -
MOWEH puckoB dhakmop 3a xunepaaukemus npu GpemeHHU
6bAacapku. HayuoHareH cumno3zuym ,EHgoKpuHHU npobaemu
Ha bpemeHHocmma®, 6-8 okmomBpu 2022, [MroBgub].

KHu2onuc

Endocrinologia vol. XXVII Ne4/2022




Kasyc

tnOHmCIHHO UBI\ERI_.]BGHG GRPOMEZGAUH C

pads2bpHAM NAHXUNONUMYUMbpPU3BM
— kAuHUYeH cAayyal

lWuwko6B, CaBu P., AumumpoBa, Paguna C., Xagxue6a, Eauya I'., flneBa,
Xanema A., MUBano6Ba, MBa B., CugepoBa, Mupa B., Xpucmo3o06, Kupua X.
KAuHuka no EHgokpuHoAo2ua u boaecmu Ha obmaHama

YMBAA ,,C8ema Mapuna“”, MeguuuHcku YHuBepcumem, BapHa

Mpo. g-p Kupuar XpucmoB Xpucmo3o6, gm, lpuemaie: 06.12. 2022 2.
KAauHuka no EHgokpuHOAO2u8,

YMBAA ,,C8. MapuHa”, BapHa

bya. ,Xp. CmupHeHcku” 1, 9010 BapHa

e-mail: k.hristozov@abv.bg

Pe3siome

Akpomezaruama e 3aboanBaHe, npuduHeHO om xpoHuuYHa cBpbXNPogyKUUA HA pacMeXeH XOPMOH.
Hag 95% om cAayyaume ce gbakam Ha xunodu3apeH ageHom. Lleaume npu AeveHuemo Ha 3a6oaaBaHemo
ca omcmpanaBaHe Ha mymopHama maca uAau KoHmpoa Bbpxy pacmeya Ha mymopa ¢ Bb3cmanoBaBaHe
Ha XOopmoHaAHUMe napamempu go HuBa, koumo HamaraBam pucka om noBuweHa cmbpmHocm B cpaBHe-
Hue c obwama nonyaauua. Memog Ha nbpBu u360p npu AeveHUEMO e mpaHcceHougaarHama ageHoMeK-
momua. AbueredeHuemo ce npuaaza npu uHonepabuaHu u BucokopuckoBu 60AHU. 3a HOpMaAu3zupaHe Ha
XopmMoHaAHume napamempu Bau3a 6 cbobparkeHue u megukameHMO3HO AedveHue. B pegku cayuau obave
e Bb3MoXHO cnoHmaHHo u3aekyBaHe Ha akpomezaauama. To moxe ga ce HabaogaBa BcaegcmBue Ha
xunodgu3zapHa anonaekcua (XA), koamo npomuya ¢ Bapupawa KAUHUYHA CUMNMOMaMmuka.

lNMpegcmaBeHuam kAauHuYeH cayyal e Ha nauueHm ¢ 6eAe3u 3a akpomezaaua NPU KAUHUYHU U Aabopa-
MOPHU gaHHU 3a xunonumyumapu3bm. MazHumHo-pe3oHaHcHama momoezpadgua (MPT) paskpuBa ,npas-
HO Mypcko cegao”. Om meguuuHckama gokymeHmauua cmaBa acHo, ye nayueHmMbmM € C peasusupat
ucxemudeH mo3bueH uHcyam. OcBen moBa e aekyBaH 3a mybepkyro3zeH meHurzaum. MNMpegBug muHaaume
3aboanBaHua gonyckame, ye cnoHmMaHHOmMoO u3aekyBaHe Ha comamomponuHoma BUu MO2AO ga Ce gbAXU
Ha acuMNMOMamMuYHa anoNAEKCUA Ha Xunodgu3apeH ageHom, HO He u3kaouBame u mybGepkyrozama 6
emuonamozeHe3zama.

He3zaBucumo om mouHua mexaHu3bm NO KOUMO Ce e CMU2HAAO0 go NbaHAa 3a2yba Ha xunodu3apHa
MbKaH, CbYemaHuemo om ,Npa3zHo MYpPCKO CEgAO” U KAUHUYHU BeAe3u Ha akpomezaausa e Heobu4alHo.
Om gpyea cmpana, 8 mepaneBmuuen naanH ocmaBa omBoper Bbnpocbm gaau nauueHmume ¢ gepuuyum
Ha pacmexxeH XOpMOH cAeg u3zaekyBaHa akpomezaaua mo2am ga umam NnoA3u om 3amecmBaHemo my.

KArowoBu gymu: akpomezarua, xunonumyumbpazbm, NpazHo MYpCKO Cegao
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BbvBegeHue

Xunonumyumapuzmbem e gobpe u3zBecmen
cuHgpom. Texkecmma my 3aBucu om cmeneHma Ha
mbkaHHa yBpega. Hauaromo moxe ga e ocmpo uau
AameHmHo. Hal-vecmo ce pa3zBuBa BcaegcmBue Ha
gobpokauecmBeH ageHom uau paguomepanus (1).
B no-pegku cayuau npuduHa moxke ga e anonaekcus
8 HeuzBecmeH go moeaBa ceaapeH mymop. o Au-
mepamypHU gaHHU Xunogu3apHuam UHMapkm e
Hat-yecm 666 yHKyUuOHaAHO HeakmuBHU ageHomu,
Bbnpeku ye ca onucaHu cayvau u 6 xopmoH-npogy-
uupawu Ae3zuu (2). KauHuuHama uzaBa Ha anonAekcu-
ama 6u mozaa ga Bapupa om acumnmomamuvHa go
makaBa ¢ gpamamuyuHo BrowaBare B8 cbcmoaHuemo.

C Hacmoawua KAuHUYEH caydal npegcmabBame
nayueHm ¢ Bugumu Geae3u Ha akpomezaaus npu
ycmarnoBeH naHxunonumyumapu3bm U KocBeHu
gaHHU 3a acuMNMOMamuy4HO npomekAa Xunodu3zap-
Ha anonAekcua. AonbaHumeAHo caegBa ga ce 06CH-
gam obaye U gpyau npegnoArazaemu mMexaHu3mu 3a
camousAekyBarama ce akpomezaaus.

KAuHuyeH cayyati

MNpegcmaBame cayyal Ha Mb>K, KOUMO Ha 45-20-
guwHa Bv3zpacm (npe3 2013 2.) nocmbnBa 3a nbpBu
nbm B eHgoKpuHOAO2UYHA KAUHUKA. MMauueHmMbm e
c onaakBaHua om HapacmBaHe Ha xoguaama, KOH-
cmunauus u obwa ymopa. MNpusHauume u cumnmo-
mume ca ¢ 20Aama gaBHocm, kamo He moxke ga bbge
onpegeAeHo MOYHOMO UM Hadvaro. 1o noBog cob-
nbmcmBauw, 3axapeH guabem mun 2 ¢ gaBHocm 11
20QgUHU, nayueHMbmM npuema 2 mg lAumenupug. Ha
mo3u poH cbobwaba gonbAHUMEAHO 3a Yecmu enu-
30gu Ha nomBbpgeHu xunozaukemuu. 1o gaHHU Ha
MeguuuHckama gokymeHmauus 1 20guHa npegu xXoc-
numaau3ayuama e peaausupaH ucxemuudeH UHCYAM,
a 2 20guUHU NO-paHO nayueHMbmM e Gua guazHocMu-
uupaH u AekyBaH 3a mybepkyro3zeH meHuHaum.

Om aHaAu3upaHua comamuveH cmamyc npa6Bu
BneuamaeHue AauueBuam u3pasz, koumo pazkpuBa
KAUHUYHU OeAe3u 3a akpomezaaua. Cynpaopbuman-
HUmMe gbau ca gobpe noguepmaxu, HOCbM U ycm-
Hume ca ygebeaeHu, 20pHama u goAHama 4eAlocm
Ca Y20AEMEeHU, Kamo e HaAuue u npoz2Hamus. [pu
npegcmaBare Ha cmap cHumkoB mamepuaa ce om-
yuma, ye aKpomez2aAougHuUMme vepmu ca C 20AAMa
gaBrocm (Que. 1). B gonbAHeHue Ha moBa ce 3a-
6ean3Ba pazpexkgaHeHa 3p6ume u yeoremaBaHe Ha
e3uka ¢ omneyamBare Ha 3b6ume no pvboBeme
mMy. AAaHUmMe U XxoguAama ca wupoku.

INpoBegeHume xopmoHaAHU u3zcAegBaHua pas-
kpuBam gaHHU 3a naHXxunonumyumapu3bm C gegu-
uumu no Bcuuku ageHoxunodgu3apHu ocu (Taba. 1).

[MTbAHOMO omnagaHe Ha QUHKUUAMA Ha npegHa-
ma xunocpu3a e noguyepmaHo u om Huckume HuBa
Ha npoAaakmuHa. AuncBam kamezopuuHu gaHHU 3a
6e36kyceH guabem Ha poHa Ha pa3zebpHam HEKOM-
neHcupaH naHxunonumyumapu3zbm. Caeg npoBege-
HUa mecm Ha 3umHuuku Bce nak ce omyuma omHo-
cumeAaHO me2A0 Ha ypuHama go 1010 npu guype3a
nog 2000 ml 3a geHoHowue.

Om HanpaBeHama MPT Ha xunodu3a ce Bux-
ga, ye ceprapHama amka e ¢ HenpaBuaHu copma u
2paHuyu. Xunodu3ama e C pegyuupaHu pa3mepu,
HenpaBuaHa gpopma u KoHpuaypayua. BaaBo xaeza-
ma NPOMUHUPA AeKO UH(PpaCceAapHO U hapaceAapHo.
CuzHaAHUAM UHMeEeH3uUmem onpegeAa Haxogkama
kamo meuHo-ekBuBarenmua cmpykmypa. Caeg Be-
HO3HO KoHMpacmupaHe AuncBa cuzHaaHo ycuaBaHe,
XxapakmepHo 3a BumaseH napeHxum, C U3KAlUeHue
Ha AeKko ycuaBaHe no nepudpepuama Ha xae3zama.
MHpyHgubyaymbm e gucaouupaH HagacHo (Due. 2).

3anoyHamo e 3amecmumeAHo AedeHue C NpegHu-
30H B8 go3a 7,5 mg cympuH u 2,5mg cregobeg. Bno-
cregecmBue e gobaBer aeBomupokcuH 8 HavaaHa go3a
25 ug cympuH Ha 2aagHo. penopbuaHo e u BratouBa-
He Ha mecmocmepoHoB npenapam. AHmuguabemHa-
ma mepanusa e peBu3upaHa, Kamo e Ha3Ha4YeHO Aede-
Hue ¢ 2aukAa3zug 30 me u memcpopmuH 2x1000 me.

Mpu noBmopHa cpewa ¢ hauueHma caeg wecm
2oguHu (npe3 2019 2.) He ce omuuma eBoatouua 6
onucaHume KAUHuU4HU beae3u (Que. 7). He e omue-
meHa u cbwecmBeHa guHamuka B xopmoHaAHume
noka3zameAu Ha (poHa Ha HeoNMUMU3UpPaHO 3amec-
MUMEAHO AedeHue 3a xunonumyumapu3ma (Taba.
7). A03ama Ha Ha npegHU30Ha e HamaAeHa Ha 5 mg
cympuH u 2,5mg caegobeg. AeBomupokcuHbm He
€ mumpupaH gonbAHUMEAHO, Kamo € NPOgbAXKEH
npuem B8 go3za 25 pg cympuH. 3amecmumenHo Aeve-
Hue 3a BmopuvHUA XUNO2OHAgU3bM HE e Cmapmupa-
Ho. Ha cpoHa Ha npogbaxkaBawa mepanua ¢ 2AuUKAa-
3ug 30 m2 u memopmuH 2x1000 m2 e ycmaHoBeH
gobbp KOHMPOA Ha 3axapHusa guabem (HbA, =7,1%)
NpuU AUNCa Ha XUNO2AUKEeMUU.

INpenopbuaHama onmumuzauyua 8 mepanuama
BkatouBa noBuwabane Ha go3ama Ha AeBomupokcuHa
go gocmuzaHe Ha mapzemHu HuBa Ha FT, 6 cpegama
Ha pedepeHmHama Hopma u gobaBaHe Ha geno-mec-
MOoCMepOoH Nog hopmama Ha MYCKYAHA UHXKeKUUA.

ObcbikgaHe

B npegcmaBenua cayyal npaBu BneuyamaeHue
HecbomBemcmBuemo MexXgy akpomez2arougHume
yepmu U cynpecuama Ha 0Cma COMamoMmMpPONEH XOp-
MoH - IGF-1. B MomeHma Ha guazHOCMU4YHOMO ymou-
HaBaHe AuncBam KAUHUYHU gaHHU 3a akmuBHocm Ha
akpomezaauama, kamo Bogewu ca cumnmomume Ha
ageHoxXunogu3iHume XopmoHaAHU gepuuumu.
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EBoatouun Ha AuueBume npomeHu npu navueHma -
1985 2. (A); 1997 2. (B); 2002 2. (B); 2013 2. (I'); 2019 2. (A) u (E).

Te3u pakmu ca 6 noa3a Ha me3a-
ma, Ye akpomezaauama e buaa Ha-
Auue gbaeo Bpeme (Bugumo om
npomeHume B AuueBua uepen)
npegu ¢gopmupaHemo Ha Bmo-
pUYHO ,Npa3zHO MYpPCKO cegao”
U pa3zepbwaHemo Ha xunonumy-
umapusbm.

Aonyckame, 4ye HacmMbNUAU-
me OMKAOHEHUA Ce gbAXam Ha
xunoguzapHa anonaekcua (XA)
6 uzxogHo cbwecmByBaw, coma-
momponuHom. B Aumepamypa-
ma pagko ca onucBaHu cayuau Ha
camou3aekyBaHe Ha akpomezaaun
npu HacmwvbnBaHne Ha XA (3-8),
kamo He Bvb68 Bcuuku cayvau e
ugeHmuuuupaH npeyunumupa-
wuam pakmop. 3a pazauka om
HOpMaAHama xunodpu3a ageHo-
MUME UuMam HamMaAeHO MUKpPO-
BackyrapHo  kpbBoobpaweHue
(2). Tagu gucouuauua mexxgy Ha-
mareH kpbBomok u noBuwena
npogykuua om mymopa npaBu
uHpapkma no-8epoameH. Apye
npegpaznoaazauy, chakmop 3a XA
e yyBcmBumeaHocmma Ha muy-
Mopa kbm xunoaaukemuu. ToBa ce
e gokazaao nopagu noBuweHama
yecmoma Ha kpbBou3zauBu npu
npoBexkgaHe Ha PUHKUUOHAAHU
uzcaegBaHua ¢ uHcyauHoBa xu-
nozaukemua. AONbAHUMEAHO pu-
ckoBe 3a xemopazua ca HaAauue
U Nnpu PYHKUUOHAAHU Mecmo-
Be ¢ mupeomponuH-puAul3zUH2
xopmoH (TRH) uau 2oHagompo-
NUH-puAul3uHe xopmoH (GnRH).

Kaacuueckume — cumnmomu
Ha XA HacmbnBam npu 6bp30mo
HapacmBaHe Ha Ae3uama u noBu-
waBaHemo Ha BbmpecerapHOMO
HaAnzaHe. Te BkatouBam 2aaBobo-
AUE C PA3KO HA4aAO U HapyweHuA
8 3peHuemo ¢ nocregBawo paz-
2pblWlaHe Ha XOPMOHaAHU gedqu-
uumu. Teu cumnmomu moz2am ga
Bapupam 6 3HauumeAHa cmeneH
6 3aBucumocm om cmeneHma Ha
kbpBeHemo u omoka. B Hakou
cAyvau cumnmomume ce pa3zBu-
Bam B8 xoga Ha HAKOAKO gHU UAU
AauncBam HanbAHO. B Hacmoawua
cAyual nogo3upame makvB oau-
20cumnmomamudeH kpbBouzaub
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Tabauya 1. XopmoHaAHU noka3zameau npe3 2013 2. u 2019 2.

2013 a. 2019 a. PecpepeHmHu cmotiHocmu
Pacme)xeH XxopMoH <0,05 <0,05 0,05-0,8 ng/ml
IGF-1 <25 84 101-267 ng/ml
Cepymen kopmu3oa 8:00 u. <5 <13 118-618 nmol/I
CepymeH kopmu3oa 22:00 u. <5 <13 50-150 nmol/I
YpuHeH Kopmu30A 3 3 55-206 mkg/24h
FT3 <1,5 n/a 3,1-6,8 pmol/I
FT4 <3,8 6,9 10,3-24 pmol/I
TSH 1,25 n/a 0,4-4 plU/ml
MpoaakmuH <10 <10 53-360 plU /ml
TecmocmepoH <0,69 <0,69 7,4-25 nmol/l

IGF-1 - uHcyauHonogobeH pacmesxker gpakmop-1, TSH - mupeomponen xopmon, FT3 - cBo6ogHa ppakyua Ha mpudog-

mupoHuH, FT4 - cBobogHa hpakyua Ha MUPOKCUH

MazHumHo-pe3oHaHcHa momozpadua Ha xunodu3a

6 comamomponuHom ¢ nocaegBaw, naHxunonu-
myumapu3bm.

Mpu eBeHmyaaHa cynpacerapHa nponazauua
Ha Ae3uama CbC 3acaaHe Ha UH(YHgubyayma u
nocregBawo npekbcBaHe Ha gonamuHepaudyHama
uHxubuuua om xunomaramyca e Bb3MOXKHO ga ce
ycmaHoBu u xunepnporakmuHemua. B Hawua cay-
yad, obave, HuBama Ha npoaakmuHa ca HegoaoBumo
HUCKU U NnpegnoAazam NbAHAa gecmpykuua Ha Aak-
mompodgume. [MbpBoHauyaaHume onaakBaHua om
peuuguBupawu xunoz2aukemuu ca cBbp3aHu ¢ npu-
emMa Ha CYA(POHUAYPEEH npenapam npu pa32bpHam

xunonumyumapu3zbm. PeuuguBupawume Xxunoz2au-
Kemuu Cbwo buxa moz2AU ga ca npuyuHa 3a XA, HO
ma3u me3a He moxe ga Obge goka3aHa 6 KoHkpem-
HuA cAyyad.

AHamHe3ama 3a ucxemudeH uHcyam B 6GacelHa
Ha AaBa cpegHOMO3bYHa apmepua CbWO € om 3Ha-
YyeHue. Haauyuemo Ha makpoageHom camo no cebe
Cu MOXe ga e npegpaznoaazaw, gpakmop 3a pa3Bu-
muemo Ha mo3buHa ucxemua (9,10). Mogaexawu-
me Nnamou3UOAO2UYHU MEXaHU3MU Ca MexXaHU4Ha
ob6cmpykuua u Bazocnazbm Ha uepebpasrHume ap-
mepuu (11). Pagkomo HapacmBaHe Ha obema Ha my-
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mopa (npu XA) 6u Mo2A0 ga npeyunumupa ChomeHa-
mume pakmopu.

Kamo B6b3mo>kHa npuyuHa 3a cnoHmMaHHOMO
u3aekyBaHe Ha akpomezaauama u OPopMAHEMO Ha
,NpazHo mypcko cegao” npu npegcmabBenun cayyad
ce ob6cbgu u eBerHmyaneH mybepkyao3eH Xunodu-
3um. CeaapHama mybepkyao3a e pagka popma Ha
uHekuuo3zHomo 3aboaaBaHe, npegcmabBaaBawa
no-maako om 1% om cayyaume Ha mybepkyao3a Ha
HuBo ueHmpaaHa HepBHa cucmema (12). B Hawusa
cayval mybepkyro3zHuam meHuHaum e ycmaroBe
u cbomBemHo aekyBaH 2 20guHu npegu nbpBomo
noceweHue B kauHukama. 1o mazu npuvuuHa moxe
ga ce NnpegnoAoxu, ye cneyupuuHomo Bb3naseHue
6u MO2A0 ga e 3ace2Han0 ceAapHama 30Ha U ga e
goBeao go xunonumyumapu3zbm. [MogobHu cayuau
ca onucaHu 8 aumepamypama (13). Hakou u3cae-
goBameau ymouHaBam, ye mazHUMHO-PE3OHAHCHU
Kpumepuu Kamo 3agebeaaBaHe Ha uHpYHgUByAyma
U cynpaceAapHU KaAuugukamu buxa MO2AU ga ce Ha-
6at0gaBam npu xunoguzapHa mybepkyaosa (14, 15).

M gBama nocoueHu Geaeza He ca HaAUYHU NPU Ha-
wua nauueHm. Tol kamo 6 momeHma Ha nbpBama
HU Ccpewa C nauueHma He ca Bu3yaausupaHu ageHom
uAu mybBepKkyaom, HAMA Kak ga ce gokaxke, gopu u
XUCMOAO2UYHO, egHa om gBeme xunomesu 3a camo-
uzaekyBaHemo Ha akpomezaauama u nocaegBawio-
mo pazBumue Ha xunonumyumapusbm.

3akaloyeHue

HezaBucumo om mouHua mexaHu3bm, N0 KOUMo
ce e Cmu2HaAo go NbAHa 3azyba Ha xunodpuzapHa
MbkaH, CbyemaHuemo om NPa3Ho MYPCKO CEgAO U
KAUHUYHU BeAe3u Ha akpomezaaua e HeobuualHo. Te-
paneBmuuHomo npegu3BukameacmBo npeg KAUHU-
uucma, 8 cayyau kamo mo3u, ocmaBa KomneHcupa-
Hemo Ha xunonumyumapu3ma. B moBa omHoweHue
ocmaBa omBopeH Bbnpocbm gaAu nayueHmume C
gepuuum Ha pacmeskeH XOPMOH cAeg u3AaekyBaHa
aKpomezaAua mozam ga umam goCmambyHO NOA3U
om 3amecmBaHemo my.

\w.endotext.org

v C60o60gHO gocmbneH calim, npegaazaw] uguepnameaHa
uHpopmayua 6b6 Bcuuku obAacmu Ha KAUHUYHaAmMa
eHgOKDUHO/\OZUH npegocmaBeHa om exkun Bogeuw
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Acromegaly is a disease caused by a chronic overproduction of growth hormone. In 95% of cases it is
a result of pituitary adenoma. The aims of treatment are to remove the tumor mass or to achieve control
over the tumor growth with somatotropin levels that will reduce the mortality risk to that of the general
population. The first method of choice is transsphenoidal adenomectomy. Radiotherapy is preferred in
inoperable or high risk patients. In order to achieve control over the disease medical therapy also comes
into consideration. In rare instances, with varying clinical symptoms, a spontaneous cure following pituitary
apoplexy (PA) is possible.

We present a case of a patient with features of acromegaly and clinical and laboratory evidence of hy-
popituitarism. Magnetic resonance imaging demonstrates an empty sella turcica. The patient has history of
an ischemic strok e and he was also treated for tuberculosis meningitis. In light of the past medical history
we assume that a spontaneous cure had occurred as a consequence of asymptomatic apoplexy. Despite
that we do not exclude tuberculosis as part of the ehiopathogenesis.

Regardless of the exact mechanism by which the complete absence of pituitary structures developed
in this patient, the coexistence of empty sella syndrome with clinical features of acromegaly is an unusual
finding. On the other hand, concerning the replacement therapy there remains an open question whether
growth hormone deficiency should be substituted after the cure of acromegaly.

Key words: acromegaly, hypopituitarism, empty sella

Introduction apoplexy can occur in an adenoma unknown un-

til that point. According to the literature pituitary

Hypopituitarism is a well-known clinical enti- infarction occurs most commonly in non-function-

ty with specific symptoms depending on the de-  ing pituitary adenomas, although hemorrhage in

gree of tissue damage. The onset can be acute or  functionally active tumors has been observed as
insidious, the most common acquired causes are  well (2). The clinical presentation in apoplexy may
benign adenoma or radiotherapy (1). Less often vary from dramatic deterioration to asymptomatic.
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In the following case report we will present
a patient with clinical features of acromegaly oc-
curring simultaneously with panhypopituitarism
and indirect data for past pituitary apoplexy. Ad-
ditionally, other mechanisms explaining the spon-
taneous cure of the disease should be discussed.

Case presentation

Here we present a case of a 45 years old
male (in 2013) admitted in an Endocrine clinic
for the first time. The patient has complaints of
widening of the feet, constipation, and general fa-
tigue. The symptoms are not of recent onset but
the patient has difficulties in determining their
exact duration. Due to the presence of diabetes
mellitus type 2 he is on therapy with 2 mg glime-
piride with frequent episodes of registered hypo-
glycemia. According to the medical documenta-
tion one year before the hospitalization he had
an ischemic stroke, and tuberculosis meningitis
three years previous to that.

Upon physical examination clinical features
of acromegaly are obvious. Visible are frontal
skull bossing, widening of the lips, increase in the
size of the maxilla and the mandibula. Prognatism
is also visible. When old photos of the patient
are presented the acromegalic features are visi-
ble for more than 30 years (Fig. 1). Additionally,
teeth separation and enlarged tongue with teeth
impressions are evident, hands and feet are wide.

The hormonal investigation reveals panhypo-
pituitarism with deficiencies on all anterior pitu-
itary hormones (Table 1). The complete destruc-
tion of the anterior pituitary structures is obvious
from the low prolactin level. In both hospitaliza-
tions there is no categorical data for diabetes
insipidus on the background of uncompensated
panhypopituitarism. After the Zimnitsky test was
conducted there is relative urine gravity up to
1010 and diuresis less than 2000 ml for 24 hours.

Substitution therapy with prednisone was
started at a dose of 7.5 mg in the morning and
2.5 mg in the afternoon. Subsequently levothy-
roxine was added at an initial dose of 25 pg in
the morning on an empty stomach. Testosterone
replacement therapy was also recommended.
Antidiabetic therapy was revised and changed to
gliclazide 30 mg and metformin 2x1000 mg.

During the second hospitalisation six years lat-
er (in 2019), again no evolution in the described

clinical features was reported (Fig. 1). No signifi-
cant dynamics in hormonal parameters were also
reported on the background of suboptimal re-
placement therapy for the hypopituitarism (Table
1). Prednisone dosage was reduced to 5mg in the
morning and 2.5 mg in the afternoon. Levothy-
roxine was not titrated additionally, a dose of 25
hg was continued in the morning. Replacement
treatment for the secondary hypogonadism was
not started. Good control of diabetes mellitus
(HbA, 7.1%) in the absence of hypoglycemia
was registered with gliclazide 30 mg and met-
formin 2x1000 mg.

Recommended optimization in therapy in-
cludes increasing the levothyroxine dose until
target FT4 levels are in the mid-range of the refer-
ence normal and adding depot-testosterone as a
muscle injection.

Discussion:

In the presented case most striking is the in-
consistency between the acromegalic features
and the suppression of the growth hormone -
IGF-1 axis. At the time of diagnosis there were
no clinical signs of active acromegaly, the leading
symptoms are those of hormonal deficiencies.
These facts are in favor of the thesis that
acromegaly had been present for a considerable
amount of time (obvious form the facial changes
over time) before the pituitary tissue was dam-
aged and empty sella occurred.

We assume that the abnormalities described
are due to pituitary apoplexy (PA) in an undy-
ing somatotropinoma. In the literature such cases
of selfresolving acromegaly after apoplexy are
rarely described (3-8). Not in every case has the
cause been identified. Another possibility is pitu-
itary apoplexy (PA). Unlike the normal pituitary
gland adenomas have decreased microvascular
blood supply (2). This discrepancy between re-
duced supply and the increased demand by the
tumor makes an infarction much more likely. An-
other predisposing factor for PA is the sensitivity
of pituitary tumors to hypoglycemia. This is evi-
dent by the increased likelihood of hemorrhage
during insulin induced hypoglycemia. That has
been proven by the higher incidence of pituitary
hemorrhages during functional testing. Addition-
al risks are present also when performing thyro-
tropin-releasing-hormone tests (TRH) or gonado-
tropin-releasing-hormone tests (GnRH).
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Evolution of the facial features of the patient.
Picture (A) 1985; (B)1997; (C) 2002; (D) 2013; (E) and (F) 2019.

The classical symptoms
of a hemorrhage are sudden
headache, visual disturbances,
ocular palsy and subsequently
hormonal deficiencies. These
symptoms may vary greatly
depending on the extent of
the bleeding and the edema.
In some cases, the symptoms
develop in the course of a few
days, others may be complete-
ly asymptomatic. In the present
case we may suspect a past oli-
gosymptomatic hemorrhage in
a somatotropinoma with sub-
sequent development of pan-
hypopituitarism.

In the event of a suprasellar
propagation of the lesion with
involvement of the infundibu-
lum and subsequent interrup-
tion of dopaminergic inhibition
by the hypothalamus, hyperpro-
lactinemia is likely. In our case,
however, the prolactin levels
were undetectably low and sug-
gest complete destruction of the
lactotrophs. Initial complaints of
recurrent hypoglycaemia were
associated with sulphonylurea
administration in the setting of
marked hypopituitarism. These
recurrent hypoglycemic epi-
sodes could also be a cause for
PA, but this thesis cannot be
proven in our case.

The past history of a stroke
involving the left middle cerebral
artery is also relevant. The pres-
ence of a macroadenoma itself
can be a predisposing factor for
the development of a cerebral
ischemia (9,10). The pathophys-
iologic mechanisms suspected
are mechanical obstruction and
vasospasm of the cerebral arter-
ies (11). The rapid increase in tu-
mor size (in PA) can precipitate
the factors mentioned.

As a possible cause for the
spontaneous resolution of acro-
megaly and the formation of an
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Table1. | Hormonal parameters in 2013 and 2019
2013 2019 Reference values and units

GH <0,05 <0,05 0,05-0,8 ng/ml
IGF-1 <25 84 101-267 ng/ml
CORTISOL 8:00 <5 <13 118-618 nmol/I
CORTISOL 22:00 <5 <13 50-150 nmol/I
FUC 3 3 55-206 mkg/24h
FT3 <1,5 n/a 3,1-6,8 pmol/I
FT4 <3,8 6,9 10,3-24 pmol/I
TSH 1,25 n/a 0,4-4 pylu/ml
PROLACTINE <10 <10 53-360 plU /ml
TESTOSTERONE <0,69 <0,69 7,4-25 nmol/I

IGF-1 - insulin-like growth factor 1, TSH - Thyrotropin-releasing hormone,

FT, - free triiodothyronine, FT, - free thyroxine.

Magnetic resonance imaging of the pituitary gland

,empty sella” in the presented case, tuberculous hy-
pophysitis is also discussed. Sellar tuberculosis is a
rare form of the disease accounting for less than 1%
of all central-neuros system forms (12). In our patient
tuberculous meningitis occurred and was treated 2
years before his initial presentation in the endocrine
clinic. Therefore, it can be assumed that specific sel-
lar inflammation could be the reason for hypopituita-
rism. Similar casesare described in the literature (13).

Other investigators suggest that MRI findings like
thickening of the stalk or suprasellar calcifications
may be observed in pituitary TBC (14,15). Both
of these markers are not visualized on the scans
in our case. Since no adenoma or tuberculoma
has been visualized there is no way to prove,
even histologically, either of the two hypotheses
for the self-resolution of acromegaly and the sub-
sequent development of hypopituitarism.
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Conclusion

Regardless of the exact mechanism by
which the complete absence of pituitary struc-
tures developed in this patient, the coexistence
of empty sella syndrome with clinical features of
acromegaly is an unusual finding. The therapeutic

challenge for the clinician, in cases such as this,
remains compensating for hypopituitarism. In
that regard it remains an open question wheth-
er growth hormone deficiency should be sub-
stituted after the cure of acromegaly.
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Pe3slome

BwBegenue: Meoxpomouumombm e pagbk HeBpoeHgoKpuHeH mymop, KoUmo npous3xoxkga om
HagbbOpeuHama megyaa, NO-PAGKO OM eKcmpaagpeHaAHU XpomaduHHU KAemKu (napazaHaauom). B
0KOAO 90% om cAayyaume mymopbm npou3Bexkga abHopmHu koauvecmBa kamexoramuHu. Deoxpo-
mouumombm obukHoBeHo e gobpokauecmBeH, HO B pegku caydau moxke ga 6bge 3a0KkavecmBeH.
TunuyHumMe KAUHUYHU NpoaBu ca pe3yamam Ha XxemoguHamuyHUmMe u memaboAumHume egekmu Ha
KamexoAamuHume u obuyalHo BkatouBam napokcu3zmasHa XunepmoHua C KAacuyeckama mpuaga
(2aaBoboaue, ekcuecuBHo uznomaBane, cobpuebuere), BbaaexugpamHu HapyweHua u gp. MoBuwe-
Hume HuBa Ha kamexoramuHoBume memaboAaumu (MemaHed@puH U HopmemaHedpuH), uzcaegBaHu
6 naazma uau 6 24-yacoBa ypuHa, nomBbvprkgaBam guazHo3zama. XupypauuyHomo omcmparaBaHe
Ha mymopa e eguHcmBeHOMO pagukaAHO AedeHue. [1pocaegaBaHemo Ha nayueHmMume nocmonepa-
muBHo mpa6Ba ga npogwbaxu goxxuBomHo u ga ce ocbwecmBaBa om myamugucuyunAuHapeH ekun
B cneuuaAuzupaH ekcnepmeH ueHMbBP.

Kaunuyen cayyvad: NpegcmaBa ce 36-20guwiHa nayueHmka, HacoyeHa KbmM KAUHUKama no noBog
Ha gekomneHcupaH 3axapeH guabem. lNogpobHama aHamHe3a ycmaHoBu KpUu3uCHO Npomuvawa Xu-
nepmoHuUA U KAacuveckama mpuaga 3a eoxpomouumon. [Npu HacoyeHume u3caregBaHua guazHo-
3ama Gewe nomBbpgeHa om Bucokume HuBa Ha ypuHHUME memaHe@puHU U om abgoMuHaAHama
KomniombpHa momozpadua, nokazBawa mymop 6 ob6aacmma Ha gacHama HagbbbOpeuHa xAe3a C
Xapakmepucmuku, munu4Hu 3a peoxpomouumom. OnepamuBHomo omcmpaHaBaHe Ha Peoxpomo-
yumoma u HopmaAu3zupaHemo Ha HuBama Ha kamexoramuHume goBege go HopmaAu3zupaHe Ha KPbB-
HOMO HaAf2aHe u obpamHo pazBumue Ha 3axapHua guabem.

3akarovenue: Deoxpomouumomsbm e mpygHa guazHo3a 6 eHgOKpuHOAO2UYHAMa NpPakMuKa,
mMbl Kamo MOXe ga umumupa mMHo20 gpyau 3aboaaBaHua. PaHHomo omkpuBaHe u Xupyp2uuHomo
omcmpaHaBaHe Ha mymopa ca om u3kAlYUMEAHO 3HadeHue 3a uzbazBaHe Ha ycaroXKHeHUAmMa, npe-
guszBukaHu om noBuweHume cepymHu HuBa Ha KamexoAamuHume.

KarovoBu gymu: peoxpomouumom, memaHepuH, HopmemaHedpuH, 3axapeH guabem
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YBog

Meoxpomouyumombm e HeBpoeHgoKkpuHeH
MyMop, Npou3xoxkgaw, om HagbbOpeuHama me-
gyAa UAU NO-PAgKO OM eKcmpaagpeHaAHu Xpo-
MaUHHU KAemKU (napazaHzauom). [loaBama Ha
me3u mymopu moxke ga 6bge cnopaguyHa uau 8
pe3yamam Ha 2eHemu4yHO YHaCAegeH CUHgPOM
(6oaecm Ha von Hippel-Lindau, mHo>xecmBeHa
eHgoOKpuHHa Heonaazua mun 2, HeBpodubpo-
mamo3a mun 1 u gp.). KauHuuHume npoaBu ca
pesyamam om XxemoguHamuuHume u memabo-
AUMHUME eekmu Ha KamexoaamuHume. Xu-
nepmoHuama No-4Yecmo e NapoKCU3MaAHa, HO ce
cpewa u mpadHo noBuweHo KpbBHO HaaazaHe
CbC UAU Be3 XuNnepmoHUYHU Kpu3u. XapakmepHa
e KAaacudeckama mpuaga (2aaBoboaue, ekcue-
cuBHo ugnomaBaHe, cbpuebueHe), nobregHaBa-
He, BbaaexugpamHu HapyweHua u gp.

PaHHomo omkpuBaHe Ha eoxpomouu-
moma npegomBpamaBa u3zaBama Ha amaaHu
cbpgeuHo-cbgoBu ycaroxHeHua. M3caegBaHemo
Ha YpPUHHU UAU NAQ3MEHU MemaHemMpuHU e 3Aa-
meH cmaHgapm 3a nocmaBaHe Ha guazHo3ama.
XupypauuHomo omcmpanaBaHe Ha mymopa e
eguHcmBeHuam memog 3a AedeHue, ocBeH ako
HAMA KoHMpauHgukauuu. lNpegonepamuBHama
nogzomoBka BkaouBa epekmuBHa aadha-agpe-
HepauyHa 6AoKaga, 3a ga ce uzbezHam Aemaa-
HU CbpgeuHo-cbgoBu ycaroxkHeHua no Bpeme Ha
onepauuama. lNpocaegaBanemo Ha me3u nauu-
eHmu mpabBa ga ce uzBvpwBa om myamuguc-
yunAauHapeH ekun 8 ueHmpoBe 3a pegku eHgo-
KpuHHU 3a60A9B8aHun go Kpasa Ha >kuBoma um.

KAuHuyeH cayuat

NMpegcmaBa ce 36-2coguwHa >keHa, Hacoue-
Ha kbm [TbpBa kauHuka Ha YCBAAE ,Akag. V6.
MeHnueB” no noBog Ha gekomneHcupaH 3axapeH
guabem, caeg uHpekyua ¢ COVID-19, Ha coHa
Ha nepopaaHa aHmuguabemHa mepanusa C KOM-
ObuHupaH npenapam BuagazaunmuH/memdop-
muH HCI 50/1000 mg gBa nomu gHeBHO. AHam-
He3ama pa3kpu napoKCu3mMaAHa XunepmoHua
c nokauBaHe Ha apmepuasHOMO HaAf2aHe go
230/130 mm Hg. MNpu HacouveHo pazgnumBaHe ce
ycmaHoBu, ye xunepmoHUYHUME KPU3u Ce Cb-
nbmcmBam om 2raBoboaue, ekcuecuBHo uzno-
maBaHe u naAnuMayuu - MuNUYHaAmMa KAUHUYHa
mpuaga 3a (peoxpomouumom. AHmuxunepmeH-
3uBHama mepanua npu nocmbnBaHemoBKAIOU-
Bawe amaogunuH 5 mg gBa nomu gHeBHO u
puameHuguH 1 mg/gHeBHo. Mpu 24-yacoBomo
XoAamep moHUmMopupaHe Ha KpbBHOMO Haanza-

He ce nomBbpgu napokcuzmarHuUAM xapakmep
Ha xunepmoHuama, ¢ no-Bucoku cmoUHocmu
Ha KpbBHOMO HaaazaHe npe3 HowHuA nepuog
(,reverse dipper” - npogua) Bmecmo ouakBaHua
puzuonoz2uyeH HoweH cnag (Queypa 1).

HuBomo Ha C-nenmuga Gewe HOpPMaAHO u
UMYHOAO2UYHUME Mapkepu 3a 3axapeH guabem
mun 1 (anti-GAD65-Ab, anti-lIA2-Ab, anti-ZnT8-
Ab) 6axa ompuuameaHu. W3caegBaHemo Ha
ypuHHume memadHegpuHu 6 24-yacoBa ypuHa
ycmaHoBu ekcmpemHo Bucoku HuBa Ha HOp-
memaredppuH [NMN - 10251 mcg/24 h; Hop-
ma: <600 mcg/24 h] npu HopmaaHu HuBa Ha me-
maHedpuH [MN - 38 mcg/24 h; Hopma: <350
mcg/24h]. To-BaxkHume nokazameAu Ha nauu-
eHmkama ca npegcmaBeHu Ha Tabauua 1.

AbgomuHaaHama KomniombpHa Momozpa-
dua ycmanoBu mymopHa cgopmauyua 8 obaac-
mma Ha gacHama HagbbbpeuHa »KAe3a C Makcu-
MmaAeH pazmep 52 mm u cbe CT-xapakmepucmuku
Ha (DEeOXpPOMOUUMOM - Xemepo2eHHa Cmpykmy-
pa, C HaAuYUue Ha UHMpamymopHuU KpbBouzaubu,
Hekpo3u u Kaauudukamu (Que. 2 u 3).

Caeg nocmueaHe Ha agekBamHa npegonepa-
muBHa ardpa- agpeHepauuHa 6Aaokaga Ha poHa
Ha Doxasozin 2 mg gBa nomu gHeBHo, Gewe
uzBbpweHa Aanapockoncka —gecHocmpaHHa
agperHarekmomun. CaegonepamuBHo Hacmbnu
NbAHO HOPMaAu3upaHe Ha apMepPUAAHOMO HaAA-
2aHe ¢ Bb3cmaHoBaBaHe Ha Pu3zUOAO2UYHUA MY
HoweH cnag (Que. 4), KaKmo U HOpMaAu3upaHe
Ha BvaerexugpamHua moaepaHc, obekmuBu3zupa-
HO upe3 OpaAHUA 2AIOKO30MOAEpPaHCeH mecm:
2Al0K03a Ha O mMuH. - 5,2 MMOA/A; 2AlOKO3a Ha
120 MUH. - 3,2 MMOA/A.

Auckycug

INpegcmaBa ce maaga »keHa ¢ munuvHa KAU-
HUYHA KapmuHa Ha (PEOXPOMOUUMOM: KPU3UCHO
npomuyawia XunepmoHua ¢ KAacudeckama mpu-
aga om 2raBoboaue, cbpuebueHe, uznomaBaxe.
MHumepecHomo B cayuaa e, ye HacouBawama
guazHo3a 3a nocmbunBaHemo B eHgOKpPUHOAO-
2UYHa KAUHUKA € gekoMneHcupaH 3axapeH gu-
abem, a He nogo3peHue 3a (PEOXPOMOUUMOM.
ToBa nomBbpyxkgaBa uzBecmuua pakm, ve eo-
XPOMOUUMOMbBM MOXE ga umumupa MHO20 3a-
6oAaBaHun, Kakmo u Ye pagko ce MUCAU 3a He2o0.
He cayualHo peoxpomouumombm e uzBecmen
kamo ,Beaukua umumamop”’ 6 eHgOKPUHOAO-
2uama. ApmepuasHama xunepmoHua e Bogeu,
cuHgpom npu 90% om nayueHmMume c Peoxpo-
MOUUMOM U UMa KOMNAEKCHA 2eHe3a.

MHgyuupaHama om kKamexoAamuHume Xpo-
HUYHa XunepcmumyAauua Ha Bl-agpeHepaudHume
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MapkoBa, MuHa M. u cbmpygHuyu

AeHOHOWEeH NPoUA Ha apmepuarHOMo HaanzaHe (24u-XoAmep-moHUMOpUpaHe Ha

apmepuasHOMOo HaAfzaHe).
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Tabauya 1. "Mo-6axHu nokazameaAu npu guazHocmuyupaHemo u npu nocmonepamuBHomo

npocaegaBare

Mpu MupBu nocmonepamuBen | Bmopu nocmonepamuBex
guazHocmuyupa- | KOHMPOA (2-pu mecey, KOHMPpOA (8-mu mecey,
Hemo cAeg onepayuama) cAeg onepayuama)

NMN [mcg/24h] 10 251 315 231

MN [mcg/24h] 38 30 129

HbA, [%)] 6,8 % 5,9 % 5,1 %

CympewHa 2A10K03a 7,1 mmol/ L 5,7 mmol/ L 4,6 mmol/ L

Ha 2aagHo [mmol/I]

BMI [kg/m?] 20,9 20,9 24,4

AezeHga: NMN - HopmemaHeppuH [pecpepeHmHu epaHuyu: <600 mcg/24h];
MN - memareppuH [pecpeperHmHu epaHuyu: <350 mcg/24h]

peuenmopu Bogu go yBeauuaBaHe Ha ygapHua
obem, noBuweHa muokapgHa Bv36ygumocm,
maxukapgua u pumbmMHU HapyweHua. Cmumy-
AupaHemo Ha al-agpeHepa2uyHume peuenmopu
npuyuHaBa BazokoHcmpukuua u noBuwabaHe
Ha cbgoBomo cobnpomuBaerue. MoBuweHume
KamexoAamuHu mozam ga goBegam u go Bmo-
pudeH XunepargocmepoHU3bM, Nopagu xunep-
cmumyAauua Ha tokcmazaomepyrapHume pl1-pe-
uenmopu, ¢ pesyamam noBuweHa cekpeuun Ha
pPEHUH U CmuMyAauua Ha cuHmeszama u

cekpeuuama Ha argocmepoH (1-3).
BbeaexugpamHume HapyweHua ca OMHOCU-
MEeAHO Yecmu npu hauueHmume ¢ Peoxpomouu-
mom u B Hakou cAydau moz2am ga 6bgam nbpBa
uzaBa Ha 3aboaaBanemo. B pempocnekmuBHo
npoyuBarne Bvbpxy 204 nauueHmu C eoxpo-
MOUUMOM/NapazaHzAuoM, guazHoCmuuupaHu U
npocaegaBanu 6 Hawua ekcnepmeH ueHMbBbpP, Yyc-
maHoBuxme yecmoma om 49,5%, kamo 30,4%
om cayvaume baxa c uzaBeH 3axapeH guabem, a
19,1% 6 npeguabemHo cbcmosHue. [NavueHmu-
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Komniombp-momozpadpcko uzcaegBaHe Ha HagbbbpeuHu me c BbeaexugpamHu Hapy-
KAe3u (KopoHapeH cpes). weHua 0Axa Ha 3HAYUMEAHO
no-8ucoka Bb3pacm npu no-
cmaBaHe Ha guazHo3ama u
umaxa no-Bucoku cmolHocmu
Ha YpuHHUMEe memaHempuHu
6 cpaBHeHue c me3u ¢ HoOpma-
AEH 2Al0KO3eH moAepaHc (4).
Pesyamamume Hu cbomBem-
cmBam Ha gpy20 20A9MO Npo-
yuBaHe, Ha La Batide u comp.,
koemo ycmaHoBaBa u3abBen
3axapeH guabem npu OKOAO
36% om u3caegBaHume 191
60AHU ¢ theoxpomouumom (5).
INMpuyuHume 3a cumnmo-
MamuyHua 3axapeH guabem
npu peoxpomouumom ca KOm-
NAAQKCHU - HamaAeHa UHCYAU-
HoBa cekpeuun, cmumyaupa-
He Ha ocBoborkgaBaHemo Ha
2At0Ka2oH, noBuweHa yepHOg-
pobHa 2AlOKOHEO2eHe3a U UH-
cyauHoBa pezucmeHmHocm
(6,7). KamexoAramuHume uH-
xubupam ocBoborkgaBanHemo
Ha UHCYAUH upe3 CMUMyAU-
paHe Ha a2-agpeHepaudyHume
Komniombp-momozpapcko uzcaegBare Ha HagbbOpeuHu peuenmopu 6 naHkpeaca. [o-
Kne3u (mpancBep3anen cpes). BuweHu ca uyepHogpobHama
2AUKO2EHOAU3A U 2AIOKOHEO-
2eHe3a. AkmuBupaHama Auno-
Aauza Bogu go ocBoboxgaBa-
He Ha No-20AAMO KoAudecmBo
cB060gHU MacCmHU KUCEAUHU
8 kpvbBma, koemo Bogu go
gONbAHUMEAHO UHXubupaHe
Ha gedcmBuemo Ha UHCYAU-
Ha u HamaAaBa nepugepHomo
ycBoaBaHe Ha eaoko3ama. B
MyCKYAHUMe KAaemku noBu-
weHama KOoHueHmpauua Ha
cBob60gHU MacmHU KuCeAuHu
U NO-CNEUUAAHO Ha mexHume
memaboaumu cBpbxakmuBu-
pa npomeuH kKuHa3a C, koamo
ype3 nopeguua om bGuoxu-
MUYHU peakuuu oz2paHuvaBa
akmuBupaHemo Ha 2Al0KO3eH
mpaHcnopmep 4 (GLUT 4) u
cbomBemHo 2A10KO3HOMO yc-
BoaBaHe (6-12). TMoBuweHu-
am mpaHcnopm Ha cBobogHu
MaCmHU KUCEAUHU go 4epHuA
gpob Bogu go yBeauueHa
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MapkoBa, MuHa M. u cbmpygHuyu

MocmonepamuBHo 24-uacoBo Xoamep-moHUMOpUpaHe Ha apMepPUAAHOMO HaAA2aHe -
B6b3cmanoBeH huzuoAO2UUEH HOWEH CNAag HA apMEPUAAHOMO HaAf2aHe.
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NPOgUKUUA Ha Mpu2AUUepuUgu u HamaraBa Koau-
yecmBomo Ha HDL.

Mpu npegcmaBeHua KAUHUYEH CcAyyal oOne-
pamuBHomo omcmpanaBaHe Ha eoxpomouu-
moma u HopmaAu3zupaHemo Ha HuBama Ha kame-
xoramuHume goBege go obpamHo pazBumue Ha
3axapHua guabem. Mo Bpeme Ha gBeme caego-
nepamuBHu npocaegaBaHua HuBama Ha ypuHHU-
me memaHeMpPUHU, Ha 2AUKUPAHUA XEMO2AO06UH
U nAazmeHama 2AloKo3a 0axa 6 HopmaAHu 2pa-
Huuu. FMbAHOmMoO Bb3cmanoBaBane Ha Bbeae-
xugpamHua moaepaHc bewe obekmuBu3zupaHo
ype3 opaAHUA 2AIOKO30MoAepameH mecm - ga
ce nocoyam cmodHocmume 6 mabauuama. B uu-
mupaHomo Hawe pempocnekmuBHo npoyuBane
BbeaexugpamHume HapyweHua npembpnaBam
NbAHO obpamHo pazBumue 8 60% om cayvaume.
YcmanoBaBa ce u kopeaauyua mexkgy HuBama Ha
HOpMemMaHeMpPUH U MemaHeMpuH U nocmone-
pamuBHomo HopmaAsu3zupaHe Ha Bbeaexugpam-
Hume HapyweHua. [MauueHmume ¢ no-Bucoku
npegonepamuBHU cmoldHOCMU Ha YypuHHUME Me-
maHepuHu Bb3cmaHoBaBam HopmaaHUA 2ALOKO-
3eH moaepaHc 8 no-Bucoka cmeneH, 3a pazAuka
om me3u ¢ no-Hucku npegonepamuBHu HuBa (4).

lMpu onucaHama nauueHmMka kKpbBHOmMoO Ha-
Afi2aHe ce HOpMaAu3upa cAeg onepauvuama u Kbm
MOMeHMa He Ce HaAaza NpUem Ha aHmuxunepmeH-

3uBHu megukameHmu. Bb3zcmanoBu ce u Hopmaa-
HUAM UupKaguaHeH PUMbM Ha apmepuarHOMo
HaAf2aHe u pu3zuoAo2udHUAM HoweH cnag (Due.
4). BaxxeH cpakmop 3a moBa 6razonpuamHo pas-
Bumue e markama gaBHocm Ha xunepmoHuama
8 pesyamam Ha paHHOMO guazHOoCMuuupaHe Ha
ocHoBHOomMo 3aboAnBaHe u HaBpemeHHOMO om-
cmpaxaBaHe Ha peoxpomouumoma.

3akaloyeHue

(Deoxpomouumombm € egHa om MmpygHu-
me guaz2Ho3u B eHgoKpuHOAO2UYHAMa npakmu-
Ka, Mbl Kamo MOXe ga umumupa MHO20 gpyau
3abo0AaBaHun (EHGOKPUHHU U HeeHgOKPUHHU), a
NoHAKO2a gopu npomuya 6e3zcumnmomHo. Aua-
2HO3ama peoxpomouumom mpabBa ga ce nogo-
3upa npu Bcuuku nayueHmMu C apmepuasHa Xu-
nepmoHuA, NpUgpy>keHa om KAUHUYHama mpuaga
- 2rnaBoboaue, cbpuebueHe u ekcuecuBHo uzno-
maBaHe. HaBpemeHHama guazHo3a U pagukaAHo-
mo onepamuBHO AevyeHue 2apaHmupam 6 2oaam
NpoueHm om cAayyaume HOpMaAu3upaHe Ha KpbB-
HOMO HaAf2aHe U NbAHO ob6pamuo pazBumue Ha
BveArexugpamuume HapyweHus, cBbp3aHu ¢ deo-
xpomouumoma. lNpocaegaBaHemo Ha nauueHmu-
me mpabBa ce uzBopwba 6 cneyuaauszupaHu ueH-
mpoBe 3a pegku eHgoKpuHHU 3a6oraBaHus.
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Introduction: Pheochromocytoma is a rare neuroendocrine tumor that originates from the adrenal
medulla, less commonly from extraadrenal chromaffin cells (paraganglioma). In about 90% of cases,
the tumor produces abnormal amounts of catecholamines. Pheochromocytomas are usually benign,
but in rare cases can be malignant. Typical clinical manifestations are the result of the haemodynamic
and metabolic effects of catecholamines and usually include paroxysmal hypertension with the clas-
sic triad (headache, excessive sweating, palpitations), carbohydrate disorders, etc. Elevated levels of
catecholamine metabolites (metanephrine and normetanephrine) tested in plasma or in 24-hour urine
confirm the diagnosis. Surgical removal of the tumor is the only radical treatment. Follow-up of patients
postoperatively should be lifelong and performed by a multidisciplinary team in a specialized center
of expertise.

Case report: A 36-year-old female patient referred to the clinic for decompensated diabetes mel-
litus. Detailed history revealed paroxysmal hypertension and the classic triad of pheochromocytoma.
The diagnosis was confirmed by high urinary metanephrine levels and an abdominal CT scan, showing
a tumor in the right adrenal gland with features typical of pheochromocytoma. Surgical removal of the
pheochromocytoma and normalization of catecholamine levels led to normalization of blood pressure
and reversal of diabetes mellitus.

Conclusion: Pheochromocytoma is a difficult diagnosis in endocrinology practice as it can mimic
many other diseases. Early detection and surgical removal of the tumor are crucial to avoid complica-
tions caused by elevated serum catecholamine levels.

Key words: pheochromocytoma, metanephrine, normetanephrine, diabetes mellitus

Introduction may be sporadic or the result of a genetically in-
herited syndrome (von Hippel-Lindau disease,

Pheochromocytoma is a neuroendocrine tu-  multiple endocrine neoplasia type 2, neurofibro-
mor originating from the adrenal medulla or less  matosis type 1, etc.). Clinical manifestations result
commonly from extraadrenal chromaffin cells  from the haemodynamic and metabolic effects of
(paraganglioma). The occurrence of these tumours  catecholamines. Hypertension is more often paro-
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xysmal, but persistently elevated blood pressure
with or without hypertensive crises also occurs.
The classic triad (headache, excessive sweating,
palpitations), pallor, carbohydrate disturbances,
etc. are characteristic.

Early detection of pheochromocytoma pre-
vents the appearance of severe and even fatal
cardiovascular complications. Measurement of
urinary or plasma fractionated metanephrines is
the gold standard for biochemical diagnosis. Sur-
gical removal of the tumor is the only method
of treatment unless there are contraindications.
Preoperative preparation includes effective al-
pha-adrenergic blockade to avoid lethal cardio-
vascular complications during surgery. Lifelong
follow-up of these patients should be performed
by a multidisciplinary team at expert centers for
rare endocrine disease.

A clinical case

A 36-year-old woman was referred to the
First Clinic of USHATE ,Acad. lvan Penchev” for
decompensated diabetes mellitus, after infection
with COVID-19. The patient was on combined
oral antidiabetic therapy with vildagliptin/met-
formin HCI 50/1000 mg BID. The patient’s de-
tailed history revealed paroxysmal hypertension
with a rise in blood pressure to 230/130 mm Hg.
The hypertensive crises were accompanied by
headache, excessive sweating and palpitations -
the typical clinical triad for pheochromocytoma.
Antihypertensive therapy on admission included
amlodipine 5 mg BID and rilmenidine T mg/day.
Twenty-four-hour- Holter blood pressure monitor-
ing confirmed the paroxysmal nature of the hyper-
tension, with higher blood pressure values during
the nocturnal period (,reverse dipping”-profile)
instead of the expected physiological nocturnal
fall (Figure 1).

The C-peptide levels were normal and im-
munological markers for type 1 diabetes mellitus
(anti-GAD65-Ab, anti-IA2-Ab, anti-ZnT8-Ab) were
negative. Examination of 24-h urinary metaneph-
rines revealed extremely high levels of normeta-
nephrine [NMN- 10251 mcg/24 h; normal range:
<600 mcg/24 h], with normal metanephrine levels
[MN- 38 mcg/24 h; normal range: <350 mcg/24
h]. The patient's most important parameters are
presented in Table 1.

Abdominal computed tomography visualized
a tumor in the right adrenal gland with a maximum
size of 52 mm and with CT characteristics of a
pheochromocytoma - a heterogeneous structure
with intratumoral hemorrhages, necrosis and

calcifications (Figures 2 and 3).

After achieving adequate preoperative al-
pha-adrenergic blockade on Doxasozin 2 mg
BID, a right-sided laparoscopic adrenalectomy
was performed. Postoperatively, there was com-
plete normalization of blood pressure with resto-
ration of its physiological nocturnal dip (Figure 4),
as well as normalization of carbohydrate tolerance,
objectified by the oral glucose tolerance test: glu-
cose at 0 min, 5,2 mmol/; glucose at 120 min,
3,2 mmol/l.

Discussion

We present a young woman with a typical
clinical presentation of pheochromocytoma:
paroxysmal hypertension with the classic triad
of headache, palpitations, excessive sweating.
Interestingly, the referral diagnosis for admission
to the department of endocrinology was decom-
pensated diabetes mellitus and not the suspicion
of pheochromocytoma. This confirms the known
fact that pheochromocytoma can mimic many
diseases, and that it is rarely thought of. That is
why, pheochromocytoma is also known as the
,great imitator” in endocrinology.

Arterial hypertension is the leading syndrome
in 90% of patients with pheochromocytoma and
has a complex genesis. Catecholamine-induced
chronic hyperstimulation of p1-adrenergic recep-
tors results in increased stroke volume, increased
myocardial contractility, tachycardia and rhythm
disturbances. Stimulation of al-adrenergic recep-
tors causes vasoconstriction and increase vascu-
lar resistance. Elevated catecholamines can also
lead to secondary hyperaldosteronism due to
hyperstimulation of juxtaglomerular f1-receptors,
resulting in increased renin secretion and stimula-
tion of aldosterone synthesis and secretion (1-3).

Carbohydrate disorders are relatively com-
mon in patients with pheochromocytoma and
in some cases may be the first manifestation of
the disease. In a retrospective study of 204 pa-
tients with pheochromocytoma/paraganglioma
diagnosed and followed up in our center of ex-
pertise, we found a prevalence of 49,5%, with
30,4% of cases having obvert diabetes mellitus
and 19,1% prediabetic states. Patients with car-
bohydrate disorders were significantly older at
diagnosis and had higher urinary metanephrine
values than those with normal glucose tolerance
(4). Our results are consistent with another large
study, by La Batide et al, which found marked dia-
betes mellitus in about 36% of 191 patients with
pheochromocytoma studied (5).
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Table 1.

Most important indicators at diagnosis and during postoperative follow-up.

At diagnosis

First postoperative
control (2nd month
after surgery)

Second postoperative
control (8th month
after surgery)

NMN [mcg/24h] 10 251 315 231
MN [mcg/24h] 38 30 129

HbA, _[%] 6,8 % 5,9 % 51 %
Fasting blood 7,1 mmol/ L 5,7 mmol/ L 4,6 mmol/ L
glucose [mmol/I]

BMI [kg/m?] 20,9 20,9 24,4

Legend: NMN - normetanephrine [reference range: <600 mcg/24h];
MN - metanephrine [reference range: <350 mcg/24h]

The causes of symptomatic diabetes mellitus
in pheochromocytoma are complex, including
decreased insulin secretion, stimulation of gluca-
gon release, increased hepatic gluconeogenesis
and insulin resistance (6,7). Catecholamines in-
hibit insulin release by stimulating a2-adrenergic
receptors in the pancreas. Hepatic glycogenoly-
sis and gluconeogenesis are increased. Activated
lipolysis leads to the release of a greater amount
of free fatty acids into the blood, which further in-

hibits the action of insulin and reduces peripher-
al glucose uptake. In muscle cells, the increased
concentration of free fatty acids and in particu-
lar their metabolites overactivates protein kinase
C, which through a series of biochemical reac-
tions, limits the activation of glucose transporter
4 (GLUT 4) and consequently glucose uptake (6-
12). Increased transport of free fatty acids to the
liver results in increased triglyceride production
and decreased HDL.
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In the presented case, sur-
gical removal of the pheochro-
mocytoma and normalization
of catecholamine levels resulted
in reversal of diabetes mellitus.
During the two postoperative
follow-ups, urinary metaneph-
rines, glycated hemoglobin,
and plasma glucose levels were
within normal limits. Complete
recovery of carbohydrate toler-
ance was confirmed by the oral
glucose tolerance test - glu-
cose at 0 min, 5,2 mmol/; glu-
cose at 120min, 3,2 mmol/l. In
the above -cited retrospective
study, carbohydrate disorders
underwent complete reversal in
60% of cases. There was also a
significant correlation between
normetanephrine and meta-
nephrine levels and postopera-
tive normalization of carbohy-
drate disorders. Patients with
higher preoperative urinary
metanephrines levels restored
normal glucose tolerance to
a greater extent in contrast to
those with lower preoperative
levels of catecholamine meta-

Computed tomography of adrenal glands (coronary section).

AZE mm (20 :
il 2 bolites (4).
em : ; i
S In the patient described,
51 8mm @D) blood pressure normalized

after surgery and no antihy-
pertensive medication was
required at the time. The nor-
mal circadian rhythm of blood
pressure and physiological
nocturnal dip also recovered
(Figure 4). An important factor
in this favorable development
was the short duration of hy-
pertension as a result of ear-
ly diagnosis of the underlying
disease and timely removal of
the pheochromocytoma.

Conclusion

Pheochromocytoma is one of the most difficult diagnoses in endocrinological practice, as it can
mimic many other diseases (endocrine and non-endocrine), and sometimes even proceeds asymptomati-
cally. The diagnosis of pheochromocytoma should be suspected in all patients with arterial hypertension
accompanied by the clinical triad of headache, palpitations and excessive sweating. Timely diagnosis and
radical operative treatment ensure, in a large percentage of cases, normalization of blood pressure and
complete reversal of carbohydrate disorders associated with the pheochromocytoma. Follow-up of these
patients should be performed in specialized centers for rare endocrine diseases.
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@ Aa npeBegam no 6aHkoBama cmemka Ha BAE 2oguwiHUA Cu YAEHCKU
6Hoc om 50,00 AB. 3a 2023 2oguHa.

9 KoAezu, koumo ca nponycHaAu ga npebegam uaeHncku 6Hoc 3a 2022 2. uau u
gpyza npegxogHa 20guHa, mozam ga BHecam HeoOGxogumama cyma, Kamo ce uma
npegBug pa3mepa Ha 2oguwHuUA YaeHcku BHoc om 50,00 AB.

(8 eoguwHus yreHcku BHoc ce BrkarouBa u aboHameHma 3a cn. EHgokpuHoro2us)

€ bankoB6ama cmemka Ha BAE e:
byabank, IBAN: BGO6UNCR76301076254999
YaeHcku 6Hoc 3a BAE - 2023 2., om ...... ume Ha yAeHa Ha BAE

@ Pazmepum Ha ureHckua Buoc 3a CgpyxeHuemo e cbeaacHo Pewenue Ha Obuyo-
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a) 50,00 AeBa - 3a cneyuaaucm
0) 25,00 AeBa - 3a cneyuaau3zaHmM NO eHYgOKPUHOAO2UA

eAa ce uma npegBug uaeH 18 m.2 om YcmaBa Ha BAE - ,ga 3anaawa onpegene-
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m.3. omnagaHe npu HenAawaHe Ha YAaeHckua BHoc kbm CgpyskeHuemo ¢ noBeue om 30
gHU om onpegeAeHua B YcmaBa cpok
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€HJOKPUHOAO2UA, ga CKaHUpam u uznpamam Aunaomama cu, 3a ga 6bgam npepezuc-
MmpupaHu Kamo eHgoKpuHoAo3u B 6azama-ganHu Ha BAE. Taka we ce noggbpka akmy-
aAHUA 6pod Ha akmuBHume cneyuaaucmu no eHgokpuHoAoz2ua 6 cmpaHama.

@ Hobume cneyuaAu3aHmMu No eHgOKPUHOAOZ2UA, KOUMO XeAaam ga cmaHam uae-
HoBe Ha BAE, mpa66a ga uz6bpwam cregHume npouegypu:

7.1. BAuza ce 6 MumepHem-cmpaHuyama Ha BAE - www.endo-bg.com, c 6ymon
Peaucmpauua ce uzBaxkga PeczucmpauuoHHa kapma, koamo ce nonvABa 8 Word cpopmam
(AeCHO 3a KynupaHe Ha UHgpopmauuama) u ce uznpawa no melAa NOCOYUEH NO-JOAY.

7.2. Bmopuam gokymeHm e nucmo-yBepeHue om Hauarnuka na Kaunukama/
OmgeaeHuemo uau YnpaBumeaa Ha AeuebHomo 3aBegeHue. Taka ce ygocmoBepaBa
agMmuHucmpamuBHO HaYyaAOMoO Ha cneuuaau3auuama no eHgokpuHoaoz2ua. M mo3u goky-
MeHM ce ckaHupa U u3npawa no meuaa.

7.3. ABama gokymeHma ce uznpawam no metina Ha anmarbor@abv.bg 3a npeaaeg
u ogobpenue. o melira KaHgugambm ce uHpopmupa, ve Beue moxke ga BHece no HaH-
KoB nbm uaeHcku BHoc B8 pazmep om 25.00 AeBa 3a 20guHama, 8 koamo kaHgugamcmBa
3a uAeH Ha bAE.

7.4. EgBa caeg noayuaBane Ha uaeHckua BHoc Aekapa ce yBegomaBa, ue Beue e

uyAeH Ha bAE.
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8 gpyau HayuHu cnucaHusg, ocBer kamo pe3iome Ha
CbobWEeHUe, U3HECeHO Ha HayueH (hopym.

Ob6embm Ha npegcmaBeHume mamepuasu
He mpa6Ba ga npeBuwaBa 10 cmaHgapmHu (no
1800 3Haka) cmpaHuuyu 3a opu2uHaAHUMe cma-
muu, 14 cmpanuuu 3a o630pHUMe cmamuu, 4
CMpaHuyu 3a Kazycume, 2 cmpaHuuu 3a uHgop-
mauua OMHOCHO Hay4HU NpoaBu u HaYy4YHU gUCKY-
cuu, T cmpaHuua 3a peueH3uu Ha moHozpaduu,
yyebHuuu u np. B nocoueHua obem He ce Braiou-
Bam mumyaHama cmpaHuua u pe3iomemo.

Cmpykmypama Ha cmamuume mpa66a ga
omeoBapa Ha caegHume u3uckBaHus:

TumyaHa cmpaHuua

a) 3a2aaBue, umena Ha aBmopume, mecmo-
paboma, HayuHa opeaHu3auus. Npu noBeue abB-
mopcku 38eHa ¢ apabcka yupa ce mapkupam
KopecnoHgupawume um aBmopu.

0) cbwume gaHHU Ha aH2AUUCKU e3UK Ce U3-
nucBam nog Gba2apckua mekcm. [pu cmamuu
om uyxgu aBmopu 6baeapckuam mekcm caegBa
aH2AUUCKUA.

8) agpec 3a KopecnoHgeHUUA - Cbgbpika
gaHHume Ha aBmopa 3a KopecnoHgeHuua Ha ObA-
2apCku U aH2AUUCKU e3UK - ume, mecmopaboma,
NOWEHCKU U eAeKMPOHEH agpec.

Pe3iome
Pesiomemo ce npegcmaBa Ha omgeAHa
cmpanuya 8 o6em go 250 gymu. To mpabBa ga
Obge cmpykmypupaHo kakmo caegBa: uea, ma-
MepuaAu u Memogu, pe3yamamu u 3akAtoHeHuA.
Tazu cmpykmypa He Baxu 3a 0630pHUMe cma-
muu. NMocouBam ce go 5 katouoBu gymu.

OcHoBen mekcm
OpuzuHaaHume cmamuu mpabBa ga ca
cmpykmypupaHu kakmo caegBa: BbB8egerue, ma-
mepuaA U Memogu, pe3yamamu, ob6cbXKgare,
3akAloueHue u/uau u3zBogu. B mekcma ce gonyc-
Kam camo O(UUUAAHO NpUemu MeXgyHapogHu
CbKkpaweHua, ocmadaaume mpatBa ga 6bgam

required to submit within 3 weeks the corrected
version together with the English language transla-
tion (not applicable for review articles). A cover let-
ter, signed by all authors is mailed to the editors,
stating any conflicts of interest and that the manu-
script in full or any part of it has not been pub-
lished elsewhere or simultaneously submitted for
publication, except as an abstract of congress par-
ticipation.

The size of each paper should not exceed 10
standard pages (1800 characters) for original
research articles, 14 pages for reviews, 4 pages for
case reports, 2 pages for short communications,
discussions or scientific events announcements or
comments and 1 page on medical book reviews.
The manuscripts should be structured as follows:

Title page

a. Title, names of the authors (family name fol-
lowed by given name), affiliation. If more than one
affiliation, they should be designated by Arabic
numbers in Bulgarian and English languages.

b. A short title up to 8 words should be pro-
vided

c. Address of the corresponding author name,
postal address (business of home as preferred),
phone number, fax number, email address.

Abstract

The abstract should occupy the next page of
the manuscript and not exceed 250 words. The
abstracts of original research papers should be
clearly structured with Aim; Materials and meth-
ods; Results; Conclusions. Abstracts of review
papers may not follow that structure. Up to five
key words should be written after the abstract.

Main text

Original papers should be structured as fol-
lows: Introduction; Aim; Materials and methods;
Results; Discussion; Conclusions. Any abbreviation
that is not commonly accepted should be written in
full followed by the abbreviation in parentheses at
first mention in the text. The International System of
Units (SI) should be used for all measurement units.
Citations in the text are designated by their bibliog-
raphy sequential numbers in parentheses.

Tables and figures

Each table should be on a separate page after
the bibliography with the table caption preceding
it. All illustrations should be submitted as separate
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YkasaHug 3a aBmopume

Instructions to authors

noacHeHu 8 mekcma npu nbpBama um noaBa. 3a
MEPHUME eguHUUU € 3agbAXKUMmeAHa MeXgyHa-
pogHama cucmema SI. Llumamume Bvmpe 6
mekcma ce ombeaazBam camo ¢ Homepama um B
KHU20NUCa, 02pageHu C MaAku CKOOU.

TabAuyu u uaArocmpauyuu

Bcaka mabauua ce npegocmaBa Ha omgea-
Ha cmpaHuua caeg kHuz2onuca. 3azaabuama Ha
mabauuyume ce uznucBam Hag max. Malocmpauu-
ume ce npegcmaBam Ha omgeaHu ¢ataoBe. pa-
duku u guazpamu ce npegocmadam 666 dopma-
mu xls (MS Excel), .ppt (MS PowerPoint), .eps
(encapsulated postscript), koumo no3zB8oaaB8am
pegakmupaHe. CHumku (cobcmBenu), kKakmo u
penpogykuuume Ha noa3zBaHu om yyxgu uzmou-
Huuu om MumepHem ga 6bgam npegcmabanu ¢
gobpo kauecmBo 666 popmam JPEG u pe3onio-
yua 300 dpi. Tekcmbm KbmM uAlOCMpaguume ce
npegcmaBa B kpaa Ha ocHOBHUA mekcm, caeg
mabauuume. Homepauuama Ha mabauuyume u
uAloCcmpayuume e ¢ apabcku uugpu u ce Nocou-
Ba 6 ocHoBHua mekcm. [Mpu u3znoa3zBaHe Ha
yykg uastocmpamuBeH mamepuaa, nOCAEgHUAM
mpabBa ga 6bge npugpyxeH cbc cbomBemHo
cbeaacue 3a Bb3npousBexxkgaHe om Hocumean Ha
aBmopckume npaBa. ToBa ce ykazBa 8 mekcma
KbM UAIOCMpayuama.

KHuz2onuc

Knueonucbm ce npegcmaBa Ha omgeaHa
cmpaHuua. bpoam Ha uumupaHume uzmouHuyu
e npenopbyumeAHo ga He HagxBbpaa 25 (3a 06-
3opHume cmamuu 40) kamo caegBa ga BkaouBa
aKmyaAHU U3MOYHUUU OM nocaegHume 5 20gu-
HU, Kakmo u nybAukayuu om Gbaz2apcku aBmopu,
pabomuau no cbomBemuusa npobaem. Mogpex-
gaHemo Ha uzmouHuuyume ga cmaBa no pega Ha
noaBa B8 mexkcma. KHuzonucbm ce opopma cbe-
AacHo YHudpuuupaHume u3uckBanus 3a nybauka-
uuu B8 o6aacmma Ha GuoAo2uaAMa U MeguuuHama
u e onpocmena Bepcua Ha cmua BankyBoup (http:
//www. ncbi. nlm.nih. gov/pmc/ articles/ PMC
3142758/). Bcuuku aBmopu ce ombeaazBam c
hamuAHO ume, nocaegBaHo om uHUUUAAUME.
IMpu noBeue om wecm aBmopu, caeg wecmusa ce
nocmaBsa et al. CaegBa uaromo 3azaaBue Ha uu-
mupaHama cmamus (c 2aaBra 6ykBa e camo Ha-
YyaaHama gyma), HazBaHue Ha cnucaHuemo u3nu-
caHo cbkpameHo cnopeg Index Medicus, 2o0guHa,
mom, 6pol Ha kHuxkkama B maaku ckobu (He3a-
gbAKUMEAEH NPU U3gaHUA C HENPEKbCHAMO

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

References

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

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

If the original cited paper is in Bulgarian:

2. Christov VI, Gocheva N, Petkova M,
Zacharieva S, Tankova Tz, Orbetzova M, et al. A
consensus of the Bulgaran Institute Metabolic Syn-
drome on the metabolic syndrome. Nauka
Endocrinologia. 2010; 2: 53-70 (in Bulgarian)
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HOMepupaHe Ha cmpaHuuyume 6 moma), NbAHU
HayaAHa u KpalHa cmpaduua. MaBu (pa3geau)
om KHu2u ce u3znucBam no aHarO2UYEH HauuH,
kamo cAaeg aBmopa u 3azaaBuemo Ha 2aaBama
(pazgena) ce ombeaazBam umeHama Ha pegakmo-
pume, nbAHOMO 3azAaBue Ha KHU2ama, u3gamen-
cmBomo, 2pagbm u 2oguHama Ha u3zgaBane, Ha-
YyaAHama u kpatiHama cmpaHuua. Vi3mouHuyume
Ha Kupuauua caegBa ga 6vbgam npegcmaBeHu u ¢
opueuHaaHua um npeBog Ha aHa2AulCKU UAU
mpaHcAumepauua (ako U3mMoYHUKbBM HAMA Opu-
2uHareH npeBog Ha 3azaaBuemo u pe3iome Ha aH-
2aulicku) u cbe 3abeaexka 8 ckobu (in Bulgarian).
KHu2onucbm Ha op2uHaAHUMeE cmamuu ce omne-
yamBa caeg aHzaulckuA mekcm.

Mpumepu:

Cmamusa om cnucaHue:

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

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

Ia6a (pazgea) om kHuza:

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

Mamepuarume mpa66a ga ca HanucaHu Ha
npaburen 6wvrzapcku, pecnekmuBHO aHzAUGCKU
e3uk npu cnazBane Ha cbBpemennume npabBuna 3a
npaBonuc u nyukmyayua. lpenopvyumenno e ab-
mopume ga KOHCYAMupam aHzAulCKUA MmeKcm C
guroroz uau aHzaozoBopaw. Pegakyuama mosxe
ga Hacoyu kem kBaauguyupanu npeBogayu 3a
npeBog uau pegakmupaHe Ha mamepuaaume Ha
aHZAULCKU e3uK cpewjy 3ansaujane. Mamepuaau,
Koumo He omzoBapam Ha uzuckBanuama Ha cnu-
canuemo, ce Bpwvujam Ha aBmopume 3a kopexkyuu
npegu ga 6bgam npegageHu 3a peyeH3zupaHe.

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

References to a book chapter:

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

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