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Pesiome

Hanpegbkbm 6 meguuyuHama npes3 nocaegHume
gecemuaemus Hu u3npaBa npeg HoBu mepumopuu -
6orecmume cBbp3aHu ¢ HanpegBaHemo Ha Bb3pacm-
ma. 3acmapaBaHemo Ha HaceAeHuemo e MeHgeH-
uua 8 cBemoBer mawab, koemo Haraea nogpobHO
3ano3HaBaHe c namoao2uama, xapakmepHa 3a mazu
Bb3pacmoBa 2pyna, kakmo u npegnpuemaHemo Ha
cBoeBpemeHHu mepku 3a 3anazBaHe kauecmBomo Ha
»kuBom Ha Bb3pacmHume xopa. [logobHo, HO He goc-
mambuHo u3zydveHo npegu3BukameacmBo npegcma-
BaaBa capkoneHusma - CUHgPOM, Xapakmepu3supauw,
ce ¢ npozpecuBHa u 2eHepaAu3upaHa 3azyba Ha cke-
AEMHO-MYCKYAHA maca u cuAa, Bogewu go Hebrazo-
npuamHu nocaegcmBua kamo o06e3gBurkBare, Aowo
kauecmBo Ha >xuBom u cmbpm.

Lleama Ha mo3u 0630p e ga npegocmaBu uH-
hopmauyua OMHOCHO MapeemHama nonyaauus, cpeg
KOAMO Ce cpewa No-4ecmo, Kakmo u ocHoBHume ac-
nekmu 6 guazHocmukama, namozeHe3ama u memo-
gume 3a npeBeHuun. HacouBaHemo Ha BHumaHuemo
KbM Mo3u cuHgpom, cBoeBpemeHHomo My guazHo-
cmuuupaHe u npegnpuemaHemo Ha agekBamHu mep-
Ku 6uxa npegomBpamuau BAowaBaHemo Ha Kauecm-
Bomo Ha xxuBom cpeg 2oaam bpol Bb3zpacmHu xopa.

INpe3 2010 2. EBponelickama PabomHa lpyna 3a
CapkoneHua npu Bwv3pacmHume Xopa nybaukyBa
gedpuHuUUA HA NOHAMUEMO, a 8 20gUHU NO-KbCHO 20
akmyaau3upa. AecpuHuyuama ce ocHoBaBa Ha mpu

Abstract

Advances in medicine in recent decades con-
front us with new challenges, in particular, diseas-
es of ageing. Population ageing is a global trend,
which requires a detailed knowledge of the pa-
thology characteristics of this age group, as well
as taking timely measures to preserve the quality
of life of the elderly. A similar challenge is sarcope-
nia - a syndrome of progressive and generalised
loss of skeletal muscle mass and strength that oc-
curs with advancing age and is associated with an
increased likelihood of adverse outcomes includ-
ing falls, physical disability and mortality.

The aim of this survey is to provide informa-
tion on the target population, amongst which sar-
copenia is more common, as well as pointing out
the main aspects in the diagnosis, pathogenesis
and methods of it's prevention.

In 2010, the European Working Group on
Sarcopenia in Older People (EWGSOP) published
a sarcopenia definition and eight years later up-
dated this definition. It is based on three criteria:
low muscle strength, low muscle quantity or qual-
ity and low physical performance. Scientists are
paying more attention to the problem because
the syndrome worsens the performance of daily
activities, increases the risk of falls, fractures, im-
mobilization, and mortality.
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ToweBa, lepezaHa M. n cbTpyaHnuN

Kpumepua: HamaAeHa MYCKYAHa CUAQ, HAMAAEHO MYyc-
KyAHO kavecmBo u koauvecmBo u caabo uzuuecko
npegcmabaHe.

CapkoneHusama e BaxkeH 2epuampuyeH CUHgPOM,
nocouBaH kamo eguH om ocHoBHume puckoBu pak-
mopu 3a 6oaecmHocm u cmbpmHocm cpeg Bb3pacm-
Hume Hag 65 20guHu. YueHume o6pbwam Bce no-2o-
AaMmo BHUMaHue Ha npobaema, 3aWOMO CUHgPOMbM
BrowaBa uznvAHeHUemMoO Ha exkegHeBHume gelHOC-
mu, yBeauuaBa pucka om nagaHus, (ppakmypu, obe3-
gBuxxBaHe, Kakmo u cMbpmHocmmMa.

KawoyoBu gymu:

Ageing along with increasing life expectancy
represent new challenges for modern medicine.
Sarcopenia is a new and important geriatric syn-
drome, identified as one of the major risk factors
for morbidity and mortality in adults over 65 years
of age.

Key words:

CapKONEHUN; MYCKYAHA CUAQ; MYCKYAHA Maca; douzude-
cko npegcmabBatre; 3acmapaBaHe

sarcopenia, muscle strength, muscle mass, physical per-
formance, ageing

BbBegeHue

Hanpegbkbm 6 meguuuHama nocaegHume gece-
muaAemus Hu u3znpaBa npeg HoBu mepumopuu - 6oaec -
mume cBbp3aHu, ¢ HanpegBaHemo Ha Bb3pacmma.
3acmapaBaHemo Ha HaceaeHuemo e meHgeHuus 6
cBemoBer mawab, koemo Haraza NogpobHHO 3ano3Ha-
BaHe Ha meguuyuHama C NaMoOAO2UAMA, XapakmepHa
3a ma3u 6vb3pacmoBa kameeopus, KAKMo u npegnpu-
emaHemo Ha cBoeBpemeHHu mepku 3a 3ana3BaHe ka-
yecmBomo Ha >»xuBom Ha Bb3pacmHume xopa.

MogobHO, HO HE OCMaMbYHO U3YYEeHO Npegus-
BukameacmBo npegcmaBaaBa capkoneHuama - CUHg-
pOM, Xapakmepu3upaw, ce c npozpecuBHa u 2eHe-
paau3upaHa 3azyba Ha CKeAemHO-MUyCKyAHa maca u
cuaa, Bogewu go HebaazonpuamHu nocaegcmBusa
kamo obe3gBuxBare, rowo kauecmBo Ha >kuBom u
cmbpm (1,2).

Lleama Ha mo3u 0630p e ga npegocmaBu uHcpop-
mayua OMHOCHO MapeemHama 2pyna om nonyaauuama,
Cpeg KoAmo capkoneHuama ce cpeuwia No-4ecmo, Kakmo
u ocHoBHume acnekmu B8 guazHocmukama, namoezeHe-
3ama u memogume 3a npeBeruua. HacouBaHemo Ha
BHUMaHUEMO Kbm Mo3u cuHgpom, cBoeBpemeHHOMO My
guazHOoCMuUUUpaHe U npegnpuemaHemo Ha agekBamHu
mepku buxa npegogBpamuau BrowaBaHemo Ha Kavecm-
Bomo Ha >kuBom cpeg 2oaam bpol Bb3zpacmHu xopa.

AeduHuuyusg

3a nbpBu NbM noHAMuUemMo capkoneHua ce no-
aBaBa 6 meguuuHckama mepmuHoaoz2ua npe3 1989
2. Irwin Rosenberg npegaaza mo ga ce uznoa3Ba
3acBbp3zaHomo c HanpegBaHe Ha Bb3pacmma Hama-

AeHue B8 myckyaHama maca. [Mpou3xoxkga om 2pbuy;
Kume KopeHu ,sarx” - nAbm, meco u ,penia” - 3a-
eyba (3, 4). CapkoneHuama ce onpegeAa Kamo 2epu-
ampuyeH CUHgPOM U Kamo makbB ce Hapexga go
geAupuyma, UHKOHMUHEeHUUAmMa, nagaHuama u m.H.
(5). MNMpoyuBaHuama cpeg 3acezHamume uHguBugu
egHO3HauYHO gokaagBam, ye mo3u CUHgPOM e cped
ocHoBHumMe ¢pakmopu 3a Hemow, u obe3zgBuxxBaHe
Ha Bv3pacmHume.

lMpe3 2010 2. EBponedckama Pabomnua [pyna
3a CapkoneHua npu Bb3zpacmuume Xopa (European
Working Group on Sarcopenia in Older People -
EWGSOP) nybaukyBa geduHuuua Ha noHAMUEMO ¢
UeA ga Hacbpuu Hanpegbka 8 ugeHmuguuupaHemo u
epuxkama 3a 3acezHamume. Ocem 20guUHU NO-KbCHO
EWGSOP2 akmyaau3upa onpegeareHuemo Kamo 3a
mo3u nepuog mHoxkecmBo pabomHu 2pynu ca u3y-
yaBaau Bbnpoca, HO Bbnpeku moBa, KbM MOoMeHMa
moBa e crabo u HegocmambYHO NpoyYeHa mepumo-
pua. OcHoBHa npomaHa 3a me3u 20guHU e hakmbm,
ye gokamo nbpBoHayaAHO ce e CMAamano, Ye MYCKya-
Hama maca e onpegeAauw, (PaKmop 3a MycKyaHama
pyHKUUa (6), NOHaCMOAWEM Kamo NO-CUAEH (pakmop
ce onpegeAa myckyaHama cuaa (7). AecpuHuuama ce
ocHoBaBa Ha mpu kpumepus:

1) HamMaAeHa MYCKYAHa CUAQ;

2) HUCKO MYCKYAHO KavecmBo u koauyecmBo;

3) caabo puzuvecko npegcmabate.

OcHoBeH kpumepul e HamareHama MYCKYAHa
cuaa. AKO e HaauuHa eguHcmBeHo ma, capkoneHuama
ce cyuma 3a Bepoamua. AuazHozama ce nomBbprKga-
Ba npu Haauuue Ha kpumepud 2, a npu egHoBpemeH-
Homo omkpuBaHe U Ha Mpume Kpumepua capkone-
HuAMa ce onpegeAan Kamo mexxka (8).
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YueHume ob6pbwam Bce no-zoaamo BHumaHue Ha
npobaema, 3awomo cuHgpombm Browaba uznvaHe-
Huemo Ha exxegHeBHume geuHocmu, yBeauuaBa pu-
cka om nagaHus, gppakmypu, o6e3gBukBaHe, kakmo
u cmbpmuocmma. BaowaBaHemo Ha kauecmBomo Ha
»kuBom nocmaBa uHguBuga npeg Heobxogumocmma
OM NOCMoAHHA 2puyka U nomouw, VIkoHomuuecku e
cBbp3aHa ¢ 02poOMHU pazxogu, gbakawu ce Ha yBe-
AudeH 6pod xocnumaauzauuu, kamo Antunes u cemp.
gokaagBam, ye npuembm B 60AHUUA N0 Mo3u noBog
e Bepoamuo ga cmpyBa okoAO 5 Nbmu NO-CKbNO, oM
KOAKOMO, ako NpuyuHama 3a xocnumaau3auuama e
gpyea (9). VI gokamo gbazu 20guHU Cce cyumauwe, ve
MO3U CUHgPOM e npucbw, eguHcmBeHo 3a Bb3pacm-
Hume xopa, mo ¢ HampynBaHemo Ha noBeye gaHHU,
ce ycmanoBu, ue moBa e npouec, 3anouBaw, 3Hayu-
meAHO no-paHo 6 2oguHume. borneBa u comp. 6 npo-
yuBaHe cpeg epyna om Gbazapckama nonyaauus, go-
kaagBam, ye npomaHama 6 omHoweHUeMO macmHa
KbM HEMABCMUHHA MeAecHa Maca 3anouBa owe Kbm
40-45 2oguwHa Bb3pacm (10).

OcmapaBaremo Ha uHguBuga e pakmop, Bbpxy
KOUMOo He MoXkem ga BAuaem, HO gonbAHUMEAHUME
dpakmopu, yBeauvaBawu pucka om pazBumuemo Ha
capkoneHuama ca mapzem 3a npeBernyuamad (11,12).

Mpenopvku 3a guazHocmuka

Me>kgyHapogHuam koHceHcyc gaBa Hacoku npu
Kou uHguBugu caegBa ga uzcaegBame uereHacoueHo.
OmkpuBaHemo Ha caydaume 3anouBa, Koeamo na-
UueHMbBM CbOOWU 32 NPU3HAUU U CUMNMOMU Kamo
nagaHusa, cnabocm u 6aBHo BvbpBeHe, 3ampygHeHue
npu cmaBaHemo om cmoa, kakmo u omcaabBare Ha
meaao. [Mpu HaAUYUEMO HA HAKOU OM 20pecnomeHa-
mume onaAakBaHua ce npenopbuBa npoBexxgaHe Ha
gonvAHUmMeAHU mecmoBe (13). Kamo nognomazauwy
cKpuHuH208 memog ce npenopbuBa BbnpocHuKbM
SARC-F, kamo cbop om moukume >4 e npegukmop
3a capkoneHusa (14). Bbnpocume ca cBbp3aHu ¢ 8b3-
npuamuemo Ha nauvueHma 3a cuaama my, 8b3mox-
Hocmma 3a xogeHe, cmaBare om cmoa, uzkauBaHe Ha
cmbAbuU u npexxuBaBanus, cBbp3aHu ¢ nagaHua. Tou
e AeceH 3a uznbAHeHue, Bbnpocume ca omBopeHu u
ce pazyuma Ha cybekmuBHama oueHka Ha nayueHma.
Egun Hegocmambk e Heobxogumocmma my om Baau-
gupaHe 3a pa3AaudHu nonyaauuu (15,16).

IMpucmbnBaliku kbm obekmuBHume u3zmepBa-
Hua, gaBawu uHgOpMauua 3a capkoneHuama, ce
3anouBa ¢ usmepBaHemo Ha myckyaHama cuaa. V13-
noa3zBam ce ocHoBHO 2 memoga - uzmepBaHe Ha cu-
Aama Ha 3ax8am uau mecmbm 3a cmaBate om cmoa.
ABama Buga uzcaegBarua ca paBHo3HauHu U 3a gua-
2HOCMuuUUpaHemo e gocmambyHo npoBexxgaHemo
Camo Ha eguH om max.

3a uzmepBare curama Ha 3axBam ce u3non3Ba
KaAubpupaH pbuUeH guaHamomemdbp, Kamo Hal-yec-
mo 6 npakmukama ce uznoazBa guHamomembpbM
Ha Jamar. AaHHume caegBa ga ce uHmepnpemupam
cnopeg Bb3pacmma u noaa Ha uzcaegBaHomo Auue,
cbnocmBeHu Kbm pedgpepeHmya nonyaauua (17). 3a
KopekmHo u3zmepBare e BaxxHo npaBuaHomo no3zu-
UUOHUpPaHe Ha nauyueHma - CegHaAO NOAOXKEHUE C
aggykuua Ha pamomo, (hAeKCUA Ha NpegmuwHuUUama
6 rakemnama cmaBa Ha 90 epagyca, HeympaaHa no-
3uuua Ha npegmuwHuuama u kumkama (18). M3caeg-
BaHuam ce uHCMpykmMupa ga cCMucka ¢ MakCUMaAHa
cuaa ypega no 3 nbmu 3a Bcaka pbka ¢ noyuBka om
30 cekyHgu mexkgy onumume. Kamo noka3zamea ce
B3uma makcumaaHama abcoaomuHa cmouHocm (19,
20). 3mepBaHemo Ha cuaama Ha 3axB8am Ha pbkama
€ AeCHO U3NbAHUMO U KopeAupa gobpe ¢ myckyaHama
CuAa Ha Kpakama.

Kozamo uzmepBaHemo Ha curama Ha 3axBam He
moxke ga 6bge npoBegeHo nopagu pazaudHa no cme-
nex unBaAugu3zauusa Ha pbkama (Hanpumep apmpum,
mpaBma, uHcyam u gpyeu), moxke ga ce u3znoazBam
uzomempuyHU Memogu Ha ycykBaHe 3a goaHu Kpad-
Huuu (21).

MHo20 2oguHu npegu capkoneHusma ga 6bge
gepuHupaHa kamo noHamue, e ycmaHoBeHo, ue
Huckama cuaa Ha 3axBam e cBbp3aHa ¢ peguua He-
6Aazonpuamuu 3gpaBHu nocregecmBua. MbpBoHavan-
HO u3zcaegBaHemo ¢ guHamomembp e uznoa3BaHo 6
Xupypauama Ha pbueme, 3a ga ce onpegeAu Myckya-
Huam kanauumem caeg mpaBma uau onepamuBHa
Hameca. OcBeH kamo KAtoHoB KomnoHeHM 3a guazHo-
cmukama Ha capkoneHus, mo HaBAu3a u kamo Hepasz-
geAHa yacm om peHomunu3jupaHemo Ha caabocm-
ma, cBbp3aHa ¢ Bv3zpacmma (frailty) (22). Huckume
cmouHocmu ca cBbp3aHu ¢ no-Bucoka cmbpmHocm
om BcakakBu npuyuHu (23-25). C HampynBanemo Ha
noBeue gaHHu ce ycmaHoBaBa, ue pegyuupaHama
cuaa Ha 3axBam e acouuupaHa ¢ noBeue nagaHus,
HapyweHa gBuzameaHa dyHkuua u o6e3gBukBane,
BroweHo kavecmBo Ha >kuBom u npogbAKUMEAEH
6oAaHUYeH npecmol (26-28). CuaHO KopeAaupa ¢ pas-
Bumuemo Ha nocmonepamuBHU YCAOXKHEHUA U €
npegukmop 3a 3azyba Ha pu3zuvecku Kanauyumem u
Kpamka npexxuBaemocm cpeg xocnumaauzupaHume
nauueHmu (23,29). M3noa3zBa ce u kamo memog Ha
oueHka Ha mepaneBmuuHomo noBegeHue npu pegu-
ua 3aboaaBaHua kamo xpoHuuHama ob6cmpykmuBHa
6erogpobHa 6orecm (30) u peBmamougHua apmpum
(31,32). Lopez-Jaramillo u cvaBm. nybaukyBam gan-
HU 3a nauueHMu c npeguabem u guabem (33). Luis
Carlos Nacul u comp. 6 egHo cBoe npoyuBaHe gokasz-
Bam, ue cuanama Ha cmuckaHe moxe ga 6bge u3znoA3-
Bata kamo Guomapkep 3a CUHgPOMa Ha XPOHUYHA
ymopa, cBbp3aH ¢ Muar2uveH eHuedaromueaum (34).
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Tosheva, Gergana M. et al

Bcuuku HampynaHu gaHHu 8 ma3u Hacoka gokas-
Bam BaxxHocmma Ha u3zcaregBaHemo He camo Kamo
nokazamea 32 MyCKyAHa CUAQ, @ U Kamo UAAOCMEH No-
Kazamea 3a cpuzudeckomo 3gpaBe Ha uHguBuga.

Kamo kpumepud 3a HamaaeHa cuaa Ha 3axBam
3a eBponetuume, EWGSOP2 onpegeaa cmodHocmu
no-maaku om 16 ke 3a >keHu u 27 K2 3a mbxke (8).

Bmopuam mecm npenopbuBan 3a uzmepBane Ha
MYCKYAHama cuaa e mecmsm 3a cmaBaHe om CmOA.
M3mepBa ce Bpememo, Heo6xogumo 3a nemKpamHo
uznpaBane om cegawo noAoxeHue 6e3 nognupaHe ¢
pbue. Bapuauua Ha mecma e 6poam cmaBaHua u ca-
gaHua Ha cmoa 3a 30 cekyHgu (35-37). INpoBexkgaHe-
mo Ha u3caegBaHemo u3zuckBa, Kakmo cuaa, maka u
uzgpwkauBocm. 3a HamaAeHa cuaa ce cyuma, Koeamo
uscaegBademo npogbaxkaBa noBeue om 15 cekyHgu.

MyckyaHomo koaudecmBo uau maca moxe ga
6bge ycmaHoBeHO upe3 pasAUYHU MEXHUKU Kamo
cmoUHocmma ce cbnocmaba cnpamo UHgekca Ha
meAecHa Maca uAu eguHcmBeHo no BucouuHama.
M3noazBam ce pazaudHu mMemogu, Kamo 3AameH
cmaHgapm npegcmabBaaBam  agpeHo-mazHumHuAM
PE30HAHC U KOMNIOMBbPHamMa momoepagpus, HO AUN-
cama Ha gepuHupaHu npazoBu cmolHocmu 3a HucKa
MYCKYAHa maca npu msx, 2u npaBu pagko uznoa3BaHu
3a ueama mexHuku. Hal-wupoko e npuao>xeHuemo
Ha gBolHo-eHepauliHama peHmeeHoBa abcopbyuo-
mempusa (Dual-energy X-ray absorptiometry, DXA).
MyckyaHama maca moxe ga 6bge onpegeaeHa kamo
UuAAOCMHA MeAecHa ckeAemHo-myckyaHa maca (CMM)
UAU Kamo CKEeAEMHO-MYCKYAHa mMaca Ha KpalHuuume
(CMMK). TMopagu ¢pakma, ye MyckyaHama maca Ko-
peAupa C meAecHuUa pazmep, m.e. N0-20Aemume UHgu-
Bugu obukHoBeHo umam no-Bucoka MyckyaHa maca,
mo CMM u CMMK, mpa6Ba ga 6bgam cbnocmaba-
HU kKbm BucouyuHama Ha kBagpam, abcoaromHama
cmoUHOCM Ha MEe2A0MO UAU UHgeKca Ha meaecHa
maca (38). CmolHocmume 3a HUCKa MUCKUAHa maca
ca CMMK kamo abcoatomHa cmoUiHOoCcm no-manka om
20 ke 3a mbxke u 15 K2 3a »xeHu (39), a kamo CbomHo-
weHue kbm BucouuHama Ha kBagpam - no-maaka om
7K2/M* 3a Mbyke U 6 k2/M? 3a >keHu (40).

AHaAauzbm upe3 buoerekmpuyeH umnegaHc
moxke ga 6bge u3znoa3BaH kamo aamepanmuBa. Tod
e no-AeceH 3a npoBerkgaHe, Bpememo 3a uzcaegBaHe
e no-kpamko u He e cBbp3aH ¢ AbueBo HamoBapBaHe
3a uHguBuga. Kamo maks8 e no-wupoko gocmbnex
memog 3a u3znoa3zBaHe 6 npakmukama, Ho Bce owe
He e BaaugupaH 3a pazauuHume nonyaauuu (41). Mo-
gobHo Ha DXA ce Bause om BogHomo cbgbprkaHue
8 opeaHuzma.

Tpemuam Bug mecmoBe, npegcmaBaaBam mes3u,
oueHaBawu gpuzudeckume Bv3zmoxrnocmu. Cowecm-
ByBam Hakoako Buga uzcaegBaHua - kpamkuam mecm
3a (huzuyecku kanayumem, mecmsm 3a ommepBaHe

Ha Bpememo 3a uznpaBaHe u BvpBere u mecmsvm 3a
usmuHaBaHe Ha 4 mempa, Kamo Hal-4ecmo U3N0A3-
BaHomo B npakmukama e ckopocmma Ha XOogeHe u
6 yacmHocm - uzmuHaBanemo Ha 4 mempa (8). N3-
yucaaBa ce Bpememo 3a uzBoupBaBaHe Ha 4-mempoBa
gucmaHuua ¢ HopmaaHa ckopocm. M3caegBaHemo e
WUpOKO NpUAOXKUMO B npakmukama nopagu AecHo-
Mo u3nbAHeHue, 6e3onacHocmma My u pakma, ye
3a npoBexkgaHemo My He ce u3uckBa Haauduemo Ha
anapamypa (42). B gonbAHeHue, peguua npoyuBaHun
noka3zBam, ue ckopocmma Ha XOgeHe e HageXKgeH
npegukmop 3a aguHamusa, nagaHua, Heobxogumocm-
ma om acucmeHuua u gopu cmbpmuocm (43-45).
EWGSOP2 nocouBa kamo npazoBa cmoiHocm, Ha-
couBawa Kbm MexKKa capkoneHus, CKOPOCM NO-MaAKa
om 0,8 m/cek, HezaBucumo om noaa (8).

foremu Hagexgu ce Bb3razam u Ha omkpubBa-
Hemo Ha Guomapkepu, Koumo Guxa YAeCHUAU guae-
HOCMuYHUA npouec. Bbnpeku moBa, nopagu kom-
nAekcHama namocu3uoAo2UA Ha capkoneHuama, e
marko BepoamHo eguH eguHcmBeH Guomapkep ga
ugeHmMuUuUUUpPa CbCMOAHUEMO Cpeg Xemepoz2eHHa
nonyaauua om nauueHmu (38). lNo-BepoamHo e ycma-
HoBaBaHemo Ha naHeA om Guomapkepu, BkatouBawu
NOMeEeHUUAAHU CEPYMHU U MbKaHHU mapkepu (46).

[MamozeHe3a

[Mpouecbm Ha (hopmupaHe Ha capkoneHua e gb-
Ab2 U MHO20 pakmopu no Bpeme Ha >xuBoma mozam
ga ce Hamecam 6b6 Bb3zHukBanemo my. MyckyaHama
maca u cuAa He ca KoHcmaHmHu BeAuduHu, kamo npe3
2oguHume ce npomexam. pe3 nepuoga Ha pacmex
me ce yBeauuyaBam, gocmueam cBoa nuk okoao 40
eoguwHa Bv3pacm, a caeg 50 2oguwHa Bv3pacm 3a-
nouBam ga HamaraBam. NMukoBume HuBa ca no-Buco-
KU NPU Mb>Keme, OMKOAKOMO Npu >keHume. AHaro2uA
modke ga 6bge HanpaBeHa ¢ HampynBaHemo u 3a2y-
fama Ha KocmHa MbkaH. AOKamo 2eHemu4HU U gpy-
2u pakmopu, cBbp3aHu ¢ HayuHa Ha >kuBom, mozam
ga yckopam pazBumuemo Ha npougeca, mo npomaHa-
ma 6 HauuHa Ha xpaHeHe u pegoBHume mpeHupoBKu
mozam ga 20 3abaBam u gopu npegomBpamam (47).
CaegoBamenHo, npeBanmuBHume mepku caegBa ga
ca HacoyeHU KbM ONMUMAAHO MYCKYAHO pa3zBumue
8 mraga Bb3pacm, noggbprkaHe myckyaamypama Ha
cpegHa Bb3pacm u muHumusupaHe Ha 3a2ybume ¢ Ha-
npegBaHe Ha 2oguHume (48).

M gokamo capkoneHuama e cuHgpom, cBbp3aH
¢ ocmapaBatemo Ha uHguBuga, MO goNbAHUMEAHU
hakmopu kamo GegHO Ha NPOMeEUHU XpaHeHe U He-
KOu XpoHu4yHu Goarecmu moeam ga gonpuHecam 3a
NO-paHHOMO U NO-MEXKO NpomuuaHe Ha npoueca.
[Mopagu masu npuyuHa e NPegAO>KEHO KAaacuuuupa-
Hemo Ha capkoneHuama Ha nspBuyHa - Ko2amo ma
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e 68 caegcmBue Ha Bb3zpacmoBo-o6ycroBeHume npo-
meHu B opezaHuzma u BmopuyHa - Kozamo npuvuHa-
ma e 6GoaecmeH npouec. PazepaHuuaBaHemo mex-
gy gBama Buga yecmo e mpygHo ocbwecmBumo B
npakmukama, nopagu gakma, 4e ¢ HanpegBaHe Ha
Bb3pacmma komopbugHocmma ce cpewa 4ecmo.
Ho HezaBucumo om moBa, egHo 3 2oguwHo ob6cep-
BauuoHHO npoyuBaHe noka3a, ye Bcaka 3azyba Ha
MYCKYAHA Maca u cuaa e cBbp3atHa ¢ mpukpamuo yBe-
AUYEHUE Ha cmbpmHocmma, 6 cpaBHeHue ¢ nauuen-
mume 6e3 capkoneHusn (49).

fopecnomeHamume guazHOCMUYHU Kpumepuu ca
popmyaupaHu nbpBoHauarHo equHcmBero 3a Bb3pa-
cmoBo-06ycroBeHa capkoneHus, HO hopagu Auncama
Ha CneuuguYHU NPEeNnopbKU, NPUAOXKUMU NpU Xpo-
Hu4HU 3aboaaBaHus, me yecmo ce u3znoa3zBam 3a yc-
maHoBaBaHe u Ha BmopuuHa makaBa. NMopagu mo3u
dakm e Heobxogumo omkpuBaHe Ha puckoBume no-
nyaauuu 3a Bmopuyta capkoneHus u uzzomBaHemo
Ha cneyuguYHU 3a Hea NPENOPbKU

OcHoBHumMe namozeHeMUYHU MexaHu3Mu 3a
pazBumuemo Ha npougeca ca cxogHu, HezaBucumo 3a
kol om gBama Buga cmaBa Bbnpoc. Hat-uecmo on-
ucBaHume ca Auncama Ha pu3udecka akmuBHocm u
Hucka cnocobHocm 3a pemogeaupare Ha gBueamen-
HUMe eguHUuU; gucnponopuua mexxgy npomeuHoBu-
me cuHme3 u pezeHepauun; gucbaraHc Ha XOPMOHU-
me u yumokuHume, BkAlbYUMeEAHO NoAOBU XOPMOHU
(mecmocmepoH, gexugpoenuaHgpocmepoH), Buma-
MUH A, pacmeykeH XOPMOH U KOPMU30A; HaAudue Ha
muocmamuH u npoBb3naaumeAHu UUMOKUHU (dpak-
mop Ha mymopHa Hekpo3a (TNF) u uHmepaeBkuH
6 (IL-6)); okcugamuBeH cmpec U MUMOXOHgpPUaAHa
gucgyHkuua u nocaegBawomo HampynBaHe Ha peak-
muBHU KucAopogHU pagukaau (6,50).

CapkoneHusma e 4yecmo cpewaHa cpeg hauu-
eHmume, cmpagawu Om HAKOU eHJOKPUHHU 3a60As-
BaHua Kamo XxunoezoHagu3bm, XUNEPKOPMU3O0AU3BM,
Xunepmupeougu3bm, 3axapeH guabem mun 2, gedu-
UUM Ha pacme’keH XOpMoH, 3amabcmabBaHe u Kamo
cregecmBue om GapuampuyHa xupypaus.

MpeBeHuug u AeyeHue

TepaneBmuyHume cmpameauu He ce pazAuva-
Bam cbwecmBero, He3zaBucumo gaau capkoneHus-
ma e Bb3pacmoBo-0bycroBeHa uau He, Bbnpeku ve
ugeHmuuuupaHemMo Ha KOHKpemHa npu4yuHa e om
0oCHOBHO 3HayeHue 3a onpegeAsHe Ha NOYXOgawo
A€YEHUE.

Kamo npeBanmuBHu u mepaneBmuunHu Hacoku
ce nocouBam cpuzuyeckume ynpaxHeHua u 6ozamo-
Mo Ha npomeuHu u BumamuH A xpaHeHe , Kakmo u
gobaBaHemo um Kamo cynaemeHmMu, 3aegHO C Kpea-
mMuH, KOUMOo e nonyAapHa XxpaHumeaHa go6abka cpeg
amaemume.

TpeHupoBkume 3a uzgpwvxauBocm cpewy cbnpo-
muBaeHue yBeaudaBam myckyaHama maca u cuaa. Te
ca edpekmuBHu 3a npeBeHuun U AedeHue Ha capkone-
Huq, 6Aa2ogapeHue Ha cnocobHocmma um ga cmumy-
Aupam npomeuHoBua aHaboauzbm, koemo Bogu go
cneuuduyHU MemMaboAUMHU U MOPOAO2UYHU MYC-
KYAHU aganmauuoHHu npomenu (51). Zaleski u cvaBm.
npenopwvuBam B cBol mpyg ymepeHo go Bucoko uH-
meH3uBHume mpeHupoBku cpewy cvnpomubaeHue
kamo mepaneBmuunHa 6b3M0OXKHOCM NPU capKoneHua
(52). MogobHa cuzuyecka akmuBHocm yBeauuaBa
cuHmes3a Ha MycKyaHu npomeuHu, Bogewo go xu-
nepmpodua Ha MyckyaHume ¢pubpu mun Il. [Mpome-
uHoBume gobaBku mozam ga yBeauuam myckyaHama
xunepmpodus, npeguzBukaHa om ynpaxkHeHuama.

Hegocmuzbm Ha BumamuH A e pe2yaupyem puckoB
chakmop, m.e cynremeHmauuama ¢ BumamuH A moxke ga
ce uznoa3zBa 6 mepaneBmuuHama cmpamezua. MHo-
»kecmBo paHgomuzupaHu npoyuBaHua goka3zBam, ue
HopmaAaHomo HuBo Ha BumamuH A e cBvbp3aHo ¢ no-
gobpaBare Ha myckyaHama gyHkuua u 6asaHc. Egun
mema-aHaau3 nocouBa HamanaBaHe Ha nagaHuama c
14-34%, kamo ecpekmbm e OuA Hal-CUAHO U3pa3eH
cpeg uHguBugume ¢ Hal-HUCKU u3xogHu HuBa Ha Bu-
mamuH A (53). CowecmByBam u aHaau3u, KOUMO He
gemoHcmpupam nogobHu no3umuBHu echekmu, Kamo
BepoamHo moBa ce gbaxku Ha BrkaouBaHemo Ha uHgu-
Bugu 6e3 gecpuyum Ha BumamuH A, kakmo u gobaBaHe-
mo my 6 cpaBHumeaHo Hucku go3u (545).

boeamomo Ha npomeuHu xpaHeHe e BaxHo 3a
npeBeHuuama u AeyeHuemo Ha cpakoneHuama. [pe-
nopbuyumeaHuam gHeBeH nNpuem e MHO20 pa3AuveH
8 3aBucumocm om xapakmepucmukume Ha uHguBu-
ga. CpegHuam gHeBeH npuem npu xopama Ha cpegHa
Bb3pacm e nog 0,8 2/k2, nopagu KOEMO NpenopbUU-
meaHuam npuem e go 1-1,2 2/ke/gHeBHo 3a 3gpabu
uHguBugu u 1,2-1,5 2/ke/gHeBHO 3a 2epuampuyHu
nayueHmu, cmpagawu om OoCMpu UAU XPOHUYHU 3a-
6oanBanua (55). B mpygoBeme, uzyuaBawu npome-
uHoBama cynaumeHmauua Npu nauueHmu cbC cap-
KoneHus, ca uznoa3BaHu go3u, Bapupawu om 7,5 go
45 2/gHeBHo (56). MpurazaHemo Ha go3u Hag 40 2/
gHeBHo cbBMecmHO ¢ huzuHecKu ynpadkHeHUs umam
agumuBen ecpekm Bbpxy MyckyaHama pyHKuua npu
Bv3pacmHu xopa u caabu uHguBugu (57).

KombuHayusma om zopecnomeHamume mepKu
uma NOAOXKUMeEAeH eeKkm Npu nauyueHmume CbC
capkoneHus. EgHo paHgomu3upaHo, gBolHo-caano,
nAaauebo- KoHMpoAupaHo npoyuBaHe C NPOgbAXKU-
meaHocm 12 cegmuuu uzydaBa cynaemeHmauuama
cpeg 130 Bvb3zpacmHu nayueHmMu CbC capkoneHua
Ha cpegHa Bb3pacm 80,3 2. AobaBaHemo Ha cypo-
BambyeH npomeuH, amuHoKuceAuHu u BumamuH A,
cbBmecmHo ¢ u3udecku ynpaxkHeHua e yBeauuuno
HEMABCMUHHAMA Maca u cuAg, a 68% om uzcaegBaHume
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ca uzaekyBaHu om capkoneHuama (58).

MozumuBeH ecpekm ce HabaogaBa u npu npu-
emaHemo Ha gobaBku c kpeamuH. B go3u 52/gHeB-
HO, NpuemaHu om nauvueHmMu Hag 65 2., ce onucBa
OAazonpuameH edekm Bbpxy MyckyaHama maca u
cuaa (59). Cmama ce, 4e cynaemeHmauuama ¢ Kpea-
muH yBeauuaBa HemAbCMUHHAMa maca, Kakmo upe3
yBeauuaBaHe Ha mpeHupoBbuHua obem, maka u upes3
akmuBupaHe Ha cameAumHU KAEMKU U CneuuduyHu
MUYCKYAHU pacmeykHu gpakmopu (IGF-1, 4EBP-1) (60).
Pesyamamume om mema aHaAu3a nogkpenam poaa-
ma Ha gobaBkama my no Bpeme Ha mpeHupoBkume
3a pe3ucmeHmMHOCM Kamo hakmop, Kamo pe3yama-
mbm e noBuwabaHe Ha MyckyaHama maca, cuAa u
(PYHKUUOHAAHU nokazameau (61).

B npouec Ha uzyuaBaHe e u egpekmwvm Ha aH-
mu-muocmamuroBama  mepanua. MuocmamuHbm
kamo ureH Ha TGF-p pamuauama ce ekcnpecupa
B8 Bucoku HuBa B ckenemHume muouumu. Tol ce
cBbp3Ba c akmuBuparua peuenmop b8 kamo 3agel-
cmBa AKT-mTOR nbmsa, koemo Bogu go uHxubupa-
He Ha npomeuHoBua cuHmes (55). TepaneBmuuHume
cmpamezauu 3a HamaanBaHe Ha HeeoBume echekmu
BrkatouBam AeveHue c gedpekmHu muocmamuHoBu
peuenmopu, aHmumuocmamuHoBu aHmumeaa u aH-
mumeaa Kbm muocmamuHoBua peuenmop, ActRIIB.
36-cegmuuHo npoyuBaHe ¢ aHmu-muocmamuHoBu an-
mumeaa, BxkatouBawo Hag 200 Bb3pacmHu nayueHma
CbC capkoneHus, e noka3aro yBeaudeHue Ha HEMALC-
muHHama maca, Kakmo u nogobpaBane Ha puzuueckua
Kanauumem npu uzkauBaremo no cmbAbGu u cmaBaHe-
MO oM CMOA, KaKmo U no-0bp3 xog Ha BbpBeHe (56).

Apyza u3noazBava mepaneBmuuHa Bb3moOxK-
HOCM € NPUAOXKEHUeMO Ha MeCmOCMEPOH. 3amec-
mumeAHama mepanua C mecmocmepoH cpeg 3gpabu
Bb3pacmHu xopa, KAKMO U NPU MbXKE C XUNO20HAgU-
3bm, Bogu go nogobpeHue B HemAbCMuUHHAMa maca
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2eH-peuenmopeH mogyaamop (CAPM) e uznoas3Ban
8 npoyuBaHuna, uerawu AedyeHue Ha (PYHKUUOHAAHU
oeparuyeHua. CAPM ce cBbp3Ba c aHgpozeHHus pe-
uenmop u gedcmBa Kamo MOWEH aHgpo2eHeH a2o-
Hucm B ceaekmuBHUME NpUUEAHU MbKaHU, hpegcma-
BeHu om myckyaume u Kocmume. PaHgomu3upaHo
npoyuBaHe, BrkarouBawo Bb3pacmHu xopa CbeC cap-
KoneHus, uzcaegBalku edpekma Ha CAPM (MK-0773),
He ycmaHoBaBa 6aazonpusmuu edekmu Bbpxy
MyCKyaHama dyHkuua. Apyeu npegcmaBumeau Ha
CAPM (kamo LGD-4033, BMS-564929, eHobocapm)
ca cbwo u3yvaBaHu cpeg nogobHuU 2pynu om na-
uueHmu, HO He ca hoka3zaau npeumywecmBo npeg
mecmocmepoHa (62).

3akAaloyeHue

Yecmomama Ha capkoneHusma 6 2oaremu nony-
Aauuu om xopa Ha Bb3pacm 60-70 2. e mexxkgy 5-13%,
kKamo gocmuza go 11-50% Hag 80-2oguwHa Bb3pacm
(63). 3acmapaBaHemo Ha HaceaeHuemo B cBemoBeH
mawab u yBeauuaBawama ce npogbAKUMEAHOCM Ha
»>kuBom nocmaBam HoBu npegu3zBukameacmBa npeg
cbBpemenHHama meguuuHa. CapkoneHusma e Ho8 u
BarkeH eepuampuueH cuHgpom, nocouBaH Kamo eguH
om ocHoBHume puckoBu hakmopa 3a 6orecmHocm
U cmbpmHocm cpeg Bb3pacmHume Hag 65 20QuHU.
INpoyuBaruama B ma3u Hacoka gaBam Hagexga, ue
cBoeBpemeHHO npegnpuemu mMepku mMoz2am ga npe-
Barmupam pazBumuemo my, Kakmo u ga nogobpam
kauecmBomo Ha >xuBom cpeg 3acezHamume.
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Pesiome

Enumeabm e ocHoBHO macmo Ha B3aumo-
geicmBue Ha opeaHu3ma C OKoAHama cpega. 3o-
HyauHbm e 47 kDa npomeuH, pea2yaupaw, NAbMHU-
me Bpb3ku mexgy kKaemkume 6 pazAudHU MbKaHu
u opeaHu Ha 4voBewkua opzaHuzbm. B uepBama
no-Bucokama my kKoHueHmpauua ce cBbp3Ba c
omBapaHe Ha nabmHume Bpb3Ku MexXgy eHme-
pouumume u noBuwaBaHe Ha upeBHama npony-
ckauBocm. ToBa gaBa Bv3moxkHocm Ha Gakmepuu,
yacmu om 6akmepuu u MokcuHu ga HaBauzam 6
opeaHu3ma u ga ocbwecmBaBam KoHmMakm ¢ UMyH-
Hama My cucmema. Tupeougumbm Ha Xawumomo e
egHoO om Hau-yecmume aBmoumyHHu 3a6oaaBanus,
yuemo paznpocmpareHue ce yBeauuaBa 6 cBemo-
Ber mawab. Mima gaHHu, ye HuBama Ha 30HYAUH ca
noBuweHu Nnpu Mupeougum Ha Xawumomo.

Abstract

The epithelium is the main site of interaction
of the organism with the environment. Zonulin is
a 47 kDa protein that regulates the tight connec-
tions between cells in various tissues and organs
in the human body. In the intestine, its increased
concentration is associated with the opening of
the tight connections between enterocytes and
an increase of the intestinal permeability. The lat-
ter makes it possible for some bacteria, parts of
bacteria and toxins to enter the body and to come
into contact with the immune system. Hashimo-
to's thyroiditis is one of the most common autoim-
mune diseases, the prevalence of which is increas-
ing worldwide. Zonulin levels have been reported
to be elevated in Hashimoto's thyroiditis.
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TomoB, HecucaaB I. u compygHuyu

Lleama Ha mo3u o630p e ga npegcmaBu gaH-
HU om npoBegeHu go momeHma npoyuBaHua Bbpxy
Bb3moxkHumMe Bpb3ku Mexxgy Haauduemo Ha noBu-
weHa ypeBHa nponyckauBocm u aBmoumyHHua mu-
peougum Ha Xawumomo.

KaouoBu gymu:

The aim of this review is to summarize the data
from studies conducted to date on the possible link
between the presence of increased intestinal per-
meability and Hashimoto's autoimmune thyroiditis.

Key words:

30HYAUH, ypeBHa nponyckauBocm, aBmoumyHHu
3aboaaBarua, mupeougum Ha Xawumomo

zonulin, intestinal permeability, autoimmune diseases,
Hashimoto's thyroiditis

BbBegeHue

YoBewkuam opzaHu3zbm B3aumogeticmBa ¢ mu-
KpoopezaHuzmume 668 BvHwWHama cpega ypes enu-
meAHama mbkaH. EnumeaHume kAemku ca NAbMHO
goAeneHu egHa go gpyea, Kamo NO MO3U HayuH
hopmupam nAbmHa cmeHa, omgeasw,a BbmpewHa-
ma cpega Ha opzaHu3zma. ToBa onpegeaa ocHOBHuU-
me um pyHKUUU - ga 3awumaBam opeaHu3zma om
BbHWHU BAuAHUA (MOKCUHU, NamMoO2eHU, arepzeHu
u gp.), U ga He gonyckam 3az2yba Ha BaxHu Bewe-
cmBa om BbmpewHama cpega Ha op2aHu3ma. 3aeg-
HO ¢ moBa enumeabm uma u BxogHu Bpamu, npe3
Koumo ceaekmuBHo ga nponycka HaBbmpe BakHu
3a opeaHu3zma xpaHumeaHu BewecmBa, erekmpo-
aumu u Boga. Om kpumuuna BaxkHocm 3a Gapuep-
Hama ¢yHkuyua e cb3igaBanHemo Ha mHoz20 3gpabBu
Bpb3ku Mexgy enumeaHume kaemku. Kaemkume
ce cBbp3zBam no mexgy cu ¢ mHokecmBo pazaud-
HU munoBe Bpb3ku - gecmo3zomu, NnAbmHU Bpb3Ku,
npukpenBawu Bpb3ku u KoMyHukamuBHu Bpb3Ku.
KagxepuHume ca 2oarama 2pyna 6eambvuu (Hag 100),
yuyacmBawa 6 uzepakgaHemo Ha gecmo3omume u
npukpenBawume Bpb3ku, u ocHoBeH eremeHm Ha
KAembyHama cuzHaauzauua (1). lMavmHume Bpb3ku
ce u3epa)kgam om OKAYQUHU, KAQYgUHU, agxe3uoH-
HU MOAEKYAU U NepudepHu membpaHHU npomeuHu,
Kamo ocHoBHa poaa uzpasm kaayguHume. [Mpome-
Hume B ekcnpecuama Ha ma3u 2pyna npomeutu (24
u3zBecmHu go momeHma) onpegeaam mpauHo eek-
muBHocmma Ha nabmHume Bpb3ku (2, 3). DyHk-
yuama Ha pasaudHume Bpb3ku e cBbp3zaHa ¢ max-
HOMO mecmonoAoXeHue - 8 anukaaHama cu Jacm
kaemkume ce cBbp3B6am nomexkgy cu NAbBMHO upe3
m.Hap. nabmHu Bpb3ku (tight junctions, TJ), a 6 oc-
maHaaama Jacm - 4pe3 gecmo3omu, npukpenBawu
u KomyHukamuBHu Bpb3Ku.

EnumeAHuam caol uma pazAudHa NPONYCKAU-
Bocm B 3aBucumocm om HezoBomo paznoao-
e-Hue B opeaHu3zma u oyHkyuume, koumo mpa6Ba
ga u3znbaHaBa. B cpaBHeHue ¢ enumeaa Ha Koxxama,
NUKOYHUA Mexyp u cmomaxa ypeBHuam enumea e C

HalU-20AAMa NponyckauBocm, koemo e ob6ycroBeHo
om ocHoBHama my yHKUUA ga Nponycka XpaHu-
meaAHu BewecmBa u meyHocmu om upeBHua AymeH
Kbm KpbBHOMO pycao (4). TpaguuyuoHHo, 3a 2AaB-
Ha (PYHKUUA HAa enumeAa Ha cmomawHo-upeBHua
mpakm ce npuema ycBoaBaHemo Ha XpaHumeAHu
BewecmBa u eanekmpoaumu. No-3agbarboyeHo pas-
2AEXKgaHe Ha aHamomuvyHume U (PYHKUUOHAAHU
my ocobeHocmu nokazBam u BaxkHa cnocobHocm
3a peayAauua Ha mMpaHCNoOpma Ha MakpPOMOAEKYAU
MeXgy oKoaHama cpega u BbmpewHama cpega Ha
ope2aHu3ma upe3 bapuepeH mexaHuzbm (5).

OcHoBeH pezyramop Ha mo3u mpaHcnopm
ca nAbmHume Bpb3Ku MeXgy enumeAaHume Kaem-
ku. EguHcmBeHuam dpuzuonozuveH mogyaamop
Ha nAbmHume Bpb3KU Mexgy KAemkume, Koumo
moxe ga 6bge uzcaegBaH kamo mapkep 3a noBu-
weHa upeBHa nponyckauBocm e 30HYAuHbLM (6,
7). Tou npegcmaBaaBa npomeur ¢ maca 47 kDa,
CMPYKMyYpHO ugeHmuyeH ¢ npegwecmBeHuka Ha
xanmozaobuH-2, uzBecmeH u Kamo npexanmozAo-
6uH-2 (pre-HP2) (8) (Que.1). 3oHyaunbm ce aBaba
ecmecmBeH peayramop, omzoBopeH 3a mpaHcnop-
ma Ha MeyHOoCMU, Makpomoaekyau u aeBkouumu
mexgy kpbBoHocHama cucmema Ha opz2aHu3ma u
ypeBHuUA AUMEH, U N0 MO3U HaYUH KOHMPOAUPa Me-
XaHu3Ma Ha KOAOHU3auuama C MUKpOOp2aHU3MmU.

Lleama nHa Hacmoawomo npoyuBare e ga ce aHa-
Au3upam gaHHume 6 Aumepamypama 3a 30HYAUH
Kamo mapkep 3a noBuweHa upeBHa nponyckauBocm
u Bpb3zkama my ¢ egHo om Had-dYecmume aBmoumyH-
Hu 3a6oAaBaHua - mupeouguma Ha Xawumomo.

Mamepuaau u memogu

lNpoBegeHo e cucmemamuuHo mbpceHe B goc-
mbNHUME NbAHO MekcmoBu u earekmpoHHU 6a3u
gaHHu. Npeaaegbm e o2paHuYeH go cmamuu, KOu-
mo u3zcaegBam:

1) poaama Ha 30HYAUHa Kamo mapkep 3a noBu-
weHa ypeBHa nponyckauBocm;

2) Bpb3zkama my ¢ aBmoumyHHUMe mupeougu-
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npe — xeMo2A0bUuH 2 (30HYAUH)

MpexanmoaaobuHbm e uzepaged om 1 a- u 1 p-Bepuza. ABama npekypcopa ce pazaudaBam egut-

cmBeHo no gbakuHama Ha a-Bepuzama.

mu - mupeougum Ha Xawumomo.
Om o630pa ca uskaoueHu: 1) gpyeu aBmoumyHHu
3aboaaBarua.

M38bpweH e npeareg Ha Ga3u gaHHu Scopus,
Web of Science u PubMed 3a nybaukyBaru cmamuu
Ha aH2AuUCKU e3uK 3a nepuoga om 2010 go 2021
2. AHaAau3upaHu ca 306 opuauHaAHU cmamuu u 47
0630pHU nybaukauuu. M3noa3zBarHu ca caegHume
MePMUHU 32 MbpceHe: ,30HYAUH”, ,aBmoumyHHu
3aboanBaHua”, ,eHgokpuHHU 3a6oaaBaHua”, ,mupeo-
ugum Ha Xawumomo” Om max 68 Hacmoawua 0630p
ca BkaoueHu 34 cmamuu, kKoumo omezoBapam Ha
BratouBawume u uzkatouBawume Kpumepuu.

Pesyamam u obcbrkgane

Tupeougum Ha Xawumomo - enugemuoAo-
2ua u emuoaocua

ABmoumyHHume 3aboaaBaHua Geaexkam yyBem-
BumeaeH pbcm 6 nocregHume 20guHu 8 3anagHomo
obwecmBo (9). B cBemoBen mawab mupeougumbvm
Ha Xawumomo e egHO om Hal-4ecmo cpewaHu-
me aBmoumyHHu 3aboaaBaHua Ha wumoBugHama
XAe3a. Yecmomama my e okoao 5% u B8 no-zorama
cmeneH 3acaza auyama om >xeHcku noa (10). Tupeo-
ugumbm Ha Xawumomo ce xapakmepu3upa C HaAu-
yue Ha UUpPKYAUpawu aHmMumeAa - mupeo2a00byau-
HoBu (TAT) MUKPO3OMaAHU UAU aHMuUNepoKcugazHu
(TMO) u TCX-peuenmopHu BAOKUpAWU aHMuUMeAa.
TMNO ce omkpuBam npu 95-100% om 6GoaHume,
uHxubupalku eH3umHama akmuBHocm me ce aba-
Bam eguH om cpakmopume, obycaraBawu HamareHa
pyHKuua Ha xaezama. TAT okazBam uHgupekmeH
uumomokcuyeH egpekm. B maaka yacm om 6OAHU-
me ce omkpuBam u cmumyaupawu TCX-peuenmop-
HU aHmumeaa, koumo Bogam go xunepdyHkuus,
Kakmo npu bazegoBa 6orecm (Xawumokcukos3a).
Xapakmepbm Ha npomuyaHemo 3aBucu om npeob-
AagaBawume aHmumeaa - cmumyaupawu, 6AoKupa-
wu uAu gecmpykmuBHu, kamo e Bb3moxeH npexog
om eguH KbmM gpy2 mun, koemo ce ompa3aBa Ha
KAUHUYHOMO npomuyaHe. O6ukHoBeHO kKAembuHUA
umyHeH omezoBop, BkaouBaw, Th1, Th17, Hat-yecmo
Bogu go amakyBaHe Ha mupouumume u KAemMbUHa
cmbpm, gokamo mo3u BratouBaw, Th2, ce cBbp3Ba
Ccbc cekpeuun Ha TSH-peuenmopHu aHmumeaa,

pacmex Ha mupouumume u pa3zBumue Ha xunep-
mupeougu3zbm (11). Onpegerawu 3a pacoBama,
hamuaHama u uHguBugyaarHama npegucno3uuua ca
2eHemuyHume ¢akmopu (12). Peyamamume om
npoBegeHume u3caegBaHua noka3zBam Haauuue Ha
pamuaHa obpemeHeHocm npu pazBumue Ha moBa
3aboaaBaHe, kamo BepoamHocmma 3a noaBama my
npu 6pama u cecmpu e 8 uimepBara 20%-30%, a
npu egHoAaluHU 6AU3HauUuU gopu no-Bucoka - mex-
gy 29% u 55% (13). AaHHUMe He ca egHO3Ha4HU -
gpyzo npoyuBaHe npoBegeHo B8 AaHua c egHoAalYHU
u pazHoaluHu bauzHauu noka3zBa, ye npu 55% om
egHoaluHume 0Oau3zHauu ce pa3BuBa 3aboanBaHe-
mo, Ho npu 0% om pa3zHoaluyHume, koemo noka3Ba
ocHoBHomo BauaHue, koemo umam gakmopume
Ha BbHwHama cpega. Acouuauuama c¢ HLA cuc-
memama e gokymeHmupaHa npu kaBkazkama no-
nyrauyua. Arenbm DR, om HLAB,/DR, e cBbp3aH ¢
NpogyKuuA Ha CMUMYAUpaWU pacmexa aHmumeAa,
U HOCumeAume My €a CKAOHHU Kbm pazBumue Ha
XxunepmpocuyHama popma Ha 3aboraBaHemo. Am-
poguyHama popma Ha 3aboaaBaHemo ce cBobp3Ba
c arena DR, om HLAB,/DR..

M3eaexkga ve 3a emuoao2usma Ha 3aboaaBate-
Mo 2eHemu4yHUMeE (PaKmMopu gonpuHacam camo om-
yacmu. Aydin u cemp. ycmaro8aBam npu geua no-8u-
coku HuBa Ha 30HyAuH (59,1£22,9 ng/mL) 8 2pynama
¢ mupeougum Ha Xawumomo, 6 cpaBHeHue ¢ 2pyna-
ma ¢ BpogeH xunomupeougu3bm (43,3£32,9 ng/mL)
(14). B gpyeo npoyuBane, omHoBo ¢ geuya ¢ mupeo-
ugum Ha Xawumomo, Kigitkemre u comp. cbwo Ha-
mupam noBuweHu HuBa Ha 30HYAUH, KOoumo ocBeH
moBa KkopeAaupam ¢ mexxecmma Ha 3amecmumeaHa-
ma mepanua (15). B Hawe nunomHo npoyuBaHe no
npoekm Ha MY, INaroBguB Bbpxy 61 Auua ¢ gokaszaH
mupeougum Ha Xawumomo, om koumo 52 (85,2%)
KeHu u 9 (14,8%) mbxke ycmanoBaBame, uye HuBa-
ma Ha CepymHUA 30HYAUH ca 3HayumeAHo no-Buco-
Ku (97,7£46,9 ng/mL), 6 cpaBHeHue c pechepeHmHu
cmoiHocmu npu 3gpaBa nonyaauua (34+14 ng/mlL),
p<0,05. Hau-Bucoku ca cmoUHocmume Ha 30HYAU-
Ha NpU NauueHmMuMe ¢ Mupeougum Ha Xawumomo,
npomuuaw, ¢ xunomupeougu3zsbm (105,5¥47,6 ng/
mL). HuBama Ha 30HYAUH NOAOXXUMEAHO KOpeAu-
pam C me2A0MO U UHgeKca Ha meaecHa maca (r =
0,392, p = 0,04) (HenybaukyBaHu gaHHU).
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AkmuBauua Ha 30HyAauHoBama cekpeuua om 2auaguHoBume gpazmeHmu Ha 2aymera npe3 CXCR3 peuen-
mopume. 3oHyauHbm omBapa nAbmuume Bpb3ku u noBuwaBa upeBHama nponyckauBocm upes3 akmuBu-
paHe Ha (pochopuaupaHemo Ha Geambuume, yuacmBawu 6 uzepaxkgaHemo um, ocuaypaBalku KOHMakm
Ha aHMuU2eHUme C UMYHHUME KAEMKU, Pa3noAoXeHu B myko3ama Ha enumeaa.

ABmoumynnu 3aboraBanua u noBuwena
ypeBHa nponyckauBocm

3aboaaBaHuama Ha wumoBugHama >ae3a vec-
mo ca cBbp3aHu ¢ HapyweHa PyHKUUA Ha 2acmpo-
UHMECMUHAAHUA MPaKm - YbOAUAKUA UAU eAyme-
HoBa yycmBumeaHocm. LlboAuakuama e wWupoKo
paznpocmpaHeHo 3aboaaBaHe ob6xBawawo OKOAO
1% om cBemoBHomo HaceAeHue, yecmo npomu-
Yawa ¢ HecneuyuguyHu onaakBaHua uau gopu 6e3-
cumnmomHo (16). Mpu moBa 3aboraBaHe 2auagu-
Hbm ce cBvbp3Ba cbc cneuyuuyHua XemoKUuHOB
peuenmop CXCR3 u cmumyaupa noBuweHama
cekpeuua Ha 30HYAUH (17) (@ue. 2). Haauuuemo
Ha 2eHemuyYHa npegucho3uyua, no-cnevuasHo HLA-
DQ, u HLA-DQ, e goka3aHa npu noumu Bcuyku na-
UUEHMU C UbOAUAKUA, HO HEe e gocmambueH ak-
mop 3a pa3zB6umue Ha 3a6oraBanemo - HLA-DQ), ce
cpewa npu noBeue om 1/3 om 3gpaBume (18). Om
gpyea cmpaHa, HaAUYUEeMO Ha 2eHemuyHa npeguc-
no3uyuAa MOXe ga ce goKaxke U upe3 uzmeHeHuama
6 nAbmHume Bpb3Ku Mexgy eHmepouumume npu
pogcmBeHuyu Ha nayueHMuU C UbOAUAKUA, KOUMO
He ca pa3Buau KAUHUYHamMa KapmuHa Ha 3aboAaBa-
Hemo (19). hymeHoBama yycmBumeaHocm e Cbe-

MOoAHUE Pa3AUYHO OM UbOAUAKUAMA, NPU KOEMO
ocBeH 2aymeHbmM U gpyau cbecmabku Ha xpaHama
mo2am ga npegu3zBukam nogobHa KAUHUYHA Kapmu-
Ha, KaMO 3bpPHEHUMe amuAa3a-mpunCcuH UHXUbGumMo-
pu uAu Kbco BepuxHume Bbeaexugpamu ¢ mpygHa
pe3opbuus (20). Llboauakuama, Kakmo u 2AymeHo-
Bama uycmBumeaHocm, yecmo ocmaBam Heguae-
HOCMuUUUpaHu 3a gbAbe nepuog om Bpeme (21, 22).

Bv3morxxHama Bpb3ka mexxkgy aBmoumynHuA
mupeougum U UuboAuakuama uAu 2aymeHoBama
yyBcmBumeaHocm e uMeHHO HapyweHama peay-
Aauua Ha nabmHume Bpb3ku B8 mbHKume uepBa,
no3BoaaBawa KoHMakm Ha aAep2eHu OM OKOAHama
cpega C UMyHHama cucmema Ha opezaHu3zma, 70%
om Koamo e cbecpegomoueHa B cBvp3zaHama ¢ vep-
Bama AumgHa mbkaH (23, 24).

Mukpobuom u wyumoBugHa xAe3a

CowecmByBa gBynocouHa Bpb3ka mexgy mu-
Kpobuoma u voBewkua opzaHuzbm. Om egHa cmpa-
Ha ca cekpemupaHuam om KAemkume MyKyceH cAol,
CeKpemopHU UMYHO2A0BYAUHU, geeH3uHu u AeBKo-
uumume 6 AymeHa, a om gpyeaa - BauaHUEmMoO Ha Mu-
Kpobuoma Bbpxy UMyHHaMa cucmema Ha op2aHu3ma
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ype3 B3aumogeticmBuemo U ¢ AumpougHama mbkaH
8 uepBama (25, 26). XopmoHume Ha wumoBugHama
KAe3a Bauaam npako Bvpxy pazBumuemo u gudge-
peHuyuauuama Ha upeBHUME enumeAHU KAemKu, u
maka - Bbpxy HenpekbCcHamama pezeHepauua Ha
enumeaHua cAod, npe3 kodimo ce u3zBoupwBam me3u
B3aumogetcmBua. HamareHume HuBa Ha mupeougHu
XOpMOHU ce cBbp3Bam u c HamareHa nepucmasmu-
Ka, KoHCMuNnauua u gopu uaeyc (27). AONbAHUMEAHO,
npomaHama 6 nepucmaamukama Bogu go uzmeHeHua
8 upeBHama mukpobuoma u npabu Bb3MOXKHO KO-
AOHU3UpaHe Ha KpalHume omgeAu Ha MbHKOMO
yepBo. CbcmaBbm Ha mukpobuoma cvbwo Bause
go 2oaama cmeneH Bbpxy gellHocmma Ha wumo-
BugHama >kae3a upe3 npomeHu 6 obmaHama Ha ek-
302€HHU U eHgo2eHHU UOgMUPOHUHU, CeAeH u Uog
(28). EAemeHM®M U0Q € eceHuuaAeH 3a HOPMaAHO-
mo pyHKuuoHupaHe Ha wumoBugHama »xAe3a, u
HopmanHo ce BkaouBa 8 mupozuHoBume ocmamub-
uu Ha mupeoz2robyauna. MoBuweHuam npuem Ha
tog ce cBbp3zBa om egHa cmpaHa ¢ noBuwaBane
Ha CbgbpXkaHuemo Ha (Uog 6 mupeo2raobyauHa,
mol cmaBa no-umyHozeHeH u moxke ga goBege go
akmuBauua Ha T-kaemkume, a om gpyea - C gupekm-
Ha akmuBayua Ha makpoazu, geHgpPUMHU KAemku
u noBuwabaHe Ha uupkyaupawume B- u T-kaemku
U CmMuMyAauua Ha CuHMe3a Ha UMYHO2A0BYAUHU
(29). Ceaenbm yuacmBa 8 cbcmaBa Ha peguua eH-
3UMU (2AymamuoH nepokucugazu, MUOPegoKCUH
pegykmasu), npegna3zBawu mupeouyumume om
geicmBuemo Ha KucAOpogHUME pagukaAu, Kamo
HeeoBuam Hegocmue ce cBbp3Ba c Bucok puck om
pazBumue Ha aBmoumyHeH mupeougum (13).
lToaamomo BugoBo mHo2006pazue Ha MUKpo-
6uoma obukHoBeHo ce cBbp3Ba ¢ Hucku HuBa Ha
30HYAUH, U obpamtHo (30). Aucbuo3zama yecmo ce
HabAatogaBa npu nayueHmu ¢ mupeougum Ha Xa-
wumomo - cbcmaBbm Ha mukpobuoma ycmaxo-
BeHn ¢ nomowma Ha 16s pubozomHo cekBeHupaHe
noka3zBa uycmBumeaHo HamareHo BugoBo pazHo-
obpazue, ¢ omHocumeAHo HamaaaBaHe Ha npeg-
cmaBumeaume Ha Bifidobacterium, Fecalibacterium,
Lachnospira u Roseburia (31). Kamo nomBuvp>xgeHue
Ha moBa - npuembm Ha npobuomuk gocmoBepHo
HamaanaBa cekpeuusma Ha 30HYAUH u HamannBa Be-
poamHocmma om GakmepuaAaHo npoHukBaHe (32).
buBatku ocHoBHa 6apuepa npeg HaBauzanemo 666
BvmpewHama cpega Ha opeaHu3ma, NAbMHUME
Bpb3KU MEXKgY KAeMKUMeE U moguguKkauuama um ce
aBaBam ocHoBHa ueAa 3a mukpoopezaHuzmume (33).
30HYyAuHbM noayvaBa cBoemo ume nopagu cxog-
cmBo ¢ Zonula occludens - mokcuHbm, omgeaaH
om Vibrio cholerae. Bb3moxHo e, obaue, u gpyeu
MUKpOOp2aHu3Mu ga npumexkaBam 2eHu 3a cuHmes
Ha NpomMeuHuU ¢ NogobHO Ha 30HYAuHa geticmBue. B
npoyuBane Bvpxy Campylobacter concisus Zhang u

cbmp. ca ycmarnoBuau, ye Hakou wamoBe Ha ma3u
HopmaaHO obumaBawa ycmuama kyxuHa 6Gakme-
pusa ca npugobuAu 2eHa 3a cuHmes Ha cBbp3Bawua
gomeliH Ha zonula occludens toxin, a ocBeH moBa
cbgbpykam u gaHHu 3a cBbp3zBawua gomedH Ha vo-
Bewkua 30HYAUH (34). To3u 2eH moxke ga 6bge npe-
gageH ype3 XOpU30HMAaAEH 2eHeH mpaHcgep, Koe-
mo ga ocuzaypu noBuweHa ypeBHa nponyckauBocm
gopu npu xopa 6e3 HaAuyue Ha 2eH 3a cuHmes Ha
npexanmo2AobuH-2. MNMpoyuBaHuama Bbpxy mukpo-
6uoma u Bpb3kama ¢ mupeouguma Ha Xawumomo
ca oepaHuyeHu, BepoamHo u nopagu Bce owe Bu-
cokama ueHa Ha 16s pubo3zomHomo cekBeHupaHe.

3akaloyeHue

MNoBuweHnama upeBHa nponyckauBocm, uge-
muduyupaHa ype3 noBuweHume HuBa Ha 30HYAUH
8 uupkyaauuama, ce npoyuBa kamo BaxkeH ak-
mop 3a pazBumue Ha aBmoumyHeH mupeougum
Ha Xawumomo. NMpoBegeHume go MomeHmMa MaAbk
Opod npoyuBaHus, BkAlOYUMEAHO U Hawemo, Nno-
kazBam acouuauyua Ha mMo3u xpoHuueH aBmoumy-
HeH mupeougum ¢ noBuweHu HuBa Ha 30HYAUHA,
Kakmo u KopeAauua Ha NOCAegHUA C meXecmma Ha
3acazaHe Ha pyHKuuama Ha wumoBugHama >ae3a.
[Mpu npez2aega Ha Aumepamypama He ce OmKpu-
Bam ekcnepumMeHmMaAHU gaHHU 3a HaAudyHa npaka
npuduHHo-cAegcmBeHa Bpb3ka mexxgy npomeHume
8 upeBHua mukpobuom u Bb3HukBaHemo Ha aBmo-
UMUHHUA mupeougum Ha Xawumomo. C o2Aeqg Ha-
pacmBawama yecmoma Ha 3aboaaBaHemo u mbp-
ceHemo Ha HoBu memogu 3a npeBeHuyua u AeveHue
ca HeoOXogumu ueAeHacodeHu 6bgewu npoyuBa-
Hua 3a uzacHaBaHe acouuauuama my ¢ noBuweHa-
ma upeBHa nponyckauBocm.

barazogapHocmu

MpoyuBanemo ce ocvwecmBaba c dunHanco-
6ama nogkpena Ha MeguuuHcku YHuBepcumem -
MAoBgub (Mpoekm Ne AIMAI-15/2019).
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AHmumionepoB xopmoH npu xkeHu cbc 3axapeH guabem mun 1
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Anti-Miillerian Hormone in Women with Diabetes Mellitus

Type 1l

llieva, Maria I., Orbetzova, Maria M.
Clinic of Endocrinology and Metabolic Diseases,

,Sv. Georgy”, University Hospital, Department of Endocrinology, MF, MU, Plovdiv

Pe3siome

AHmu MioaepoBusm xopmoH (AMX) e xomo-
gumepeH 2AuKonpomeuH, Kolmo npousxoXkga om
npe-aHMpaAHUMe U MaAKume aHmMpaAHU (POAUKYAU Ha
2paHyA03a Kaemkume npu »eHu B8 penpogykmuBHo
akmuBHa Bv3pacm. B kauHuuHama npakmuka AMX e
HaU-wupoko u3noazBaHusm Guomapkep 3a oBapua-
AeH pe3epB, npegukmop 3a Bb3pacmma Ha HacmbN-
BaHe Ha meHonay3a, nokazamea 3a npugpyxaBawa
oBapuaaHa guciyHkuuA.

3axapeH guabem (3A) mun 1 e xpoHu4YHO memabo-
AumMHO 3a6oAaBaHe, xapakmepu3upawo ce ¢ HapyweHa
NPOgyKuUA Ha UHCYAUH om naHkpeaca 8 peyamam Ha
B-krembUHa gecmpykuus. 3a pazauka om guabemuama
MUKpOaHauonamus, makpoaHauonamus u HeBponamus,
KOUMO ca NOogpobHO U3YdYeHU XPOHUYHU YCAOXKEHUA
Ha 3aboaaBaHemo, penpogykmuBHumMe omKAOHeHUA
ca cpeg caabo uzcaegBHume HapyweHua npu 3A mun
1. Chekmbpbm Ha eHgOKPUHHA NAamoOAO2UA NPU >KEeHU
cbe 3aboaaBaHemo Bapupa om 3abaBeHo meHapxe u
nybepmem, npe3 meHCMpyaaHu HapyuweHua u noBuwe-
Ha Yecmoma Ha CUHgPOMA Ha NOAUKUCMO3HU AUYHUUU
(PCOS), go nomeHuuaAHoO paHHa meHonay3a.

Porama Ha AMX B namozeHe3ama Ha >KeHu CbC
3A mun 2 u PCOS e no-nogpobHo npoyuveHa 6 cBe-
moBHama Aumepamypa, 3a pazauka om u3caegBaHu-
ama 3a BauaHuemo Ha xopmoHa npu 3A mun 1, Kou-
mo ca oz2paHuveHu no 6pod u npomuBopeuuBu kamo
pe3yamamu. MNMNoBuwaBawama ce yecmoma Ha maagu
»KEeHU cbC 3A mun 1, mbpcewu eHgoKpUHHa NomMow,
3a cBoume penpogykmuBHu npobremu, e npegu3Bu-
kameacmBo 3a npakmukyBawua eHgoKpUHOAOR.

KawoyoBu gymu:

Submitted: 10. 02. 2021 / Accepted: 20. 02. 2021

Abstract

Anti-Miillerian hormone (AMH) is a ho-
modimeric glycoprotein, reflecting the number
of ovarian preantral and small antral follicles,
expressed by granulosa cells in fertile women.
In clinical practice AMH serves as a molecular
biomarker for the ovarian reserve, can be used
to predict the timing of menopause as well as
having potential as a marker for ovarian dys-
function. Diabetes mellitus type 1 (DMt1) is a
chronic metabolic disease, which is character-
ized by a lack of insulin production from the
beta cells of the pancreas as a result of b-cell
destruction. Diabetic microangiopathy, mac-
roangiopathy and neuropathy are well known
chronic complications of the disease, unlike the
reproductive disturbances.

The spectrum of reproductive health issues
in DMt1 encompasses delayed puberty and
menarche, menstrual cycle abnormalities and
polycystic ovary syndrome (PCOS) like pheno-
type, as well as potentially early menopause.
There is a well known association between
AMH and the pathogenesis of DMt2 and PCOS.
The results concerning DMt1 and AMH are
few and contradictory. Because of the growing
number of young women with DMt1, endocri-
nologists have to be aware of their reproductive
disorders.

Key words:

aHmMumiorepoB XxopmoH, 3axapeH guabem mun 1, pe-
NPOogykmMuBHU HapyweHua, CUHgPOM Ha NOAUKUCMO3-
HU AUYHUUU.

AMH, diabetes mellitus type 1, reproductive disor-
ders, polycystic ovary syndrome.
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UaueBa, Mapus U. u compygHuyu

BbBegeHue

AumumiorepoBuam xopmoH (AMX) e xomogume-
peH 2AukonpomeuH, nbpBoHavaaHo u3zBecmeH kamo
BewecmBo, uHxubupawo MiorepoBume kaHaau 6106
Bpb3ka ¢ pazpabomkume Ha (PPEHCKUA EHJOKPUHOAOR
Arppeg Akocm 3a BauaHuemo Ha xopmoHa Bbpxy pat-
HOomMo embpuoHarHo pa3zBumue u noroBomo gudpepen-
uupaxe npe3 40™ u 50™ 20guHU Ha MuHaAua Bek (1).
Mpogykuuama Ha AMX om CepmoaueBume kremku
cmapmupa om 7 2. ¢. u npegu3zBukBa pezpecus Ha Mio-
AepoBume kaHaau, no3BoanBatiku Ha BoagpoBume nog
BauaHue Ha mecmocmepoHa ga ce pa3Buam B mbikka
penpogykmuBHa cucmema. lMpegcmaBama, ve AMX
uma He camo CMPOo20 cheyuguyHa MbXKKa noaoBa poas,
a akmuBHo yuacmBa B8 atuHukoBama cpyHKUUA U, OCO-
6eHo, B pacmerka Ha POAUKYAUME, € KAYOB momeHm
3a HacoueHomo My u3caegBaHe u uHMepnpemupaHe u
npu >keHu npe3 90™ 2oguHu Ha XX Bek (2).

AMX npuHagaexu Kbm cemetdcmBomo Ha mpaHc-
cpopmupaw, pacmexxeH ¢pakmop B (TGF-B), 3aegHo ¢ ak-
muBuHume, uUHXUBUHUME, KOCMHU MOPPO2EHEMUYHU
npomeuHu (BMPs), kakmo u ¢pakmopu Ha pacmeka u
gugpeperuuavuama (GDFs) (3). TeHbm my, omkpum
npegu OKOAO 32 2., ce Hamupa Ha KbCOMO pamo Ha
19 xpomo3oma. KpalHuam pe3yamam om 2eHHama
eKcnpecua e nNpekypcopeH NpPomeuH - NPOXOPMOH,
KoUmo upe3 npomeoAumuyHo pa3uenBaHe popmupa
buonroz2uuHo akmuBHama gopma Ha xopmoHa - AMX
(NC). N-mepmutaaHuam yvacmbk e omzoBopeH 3a
cekpeuuama Ha AMX, a C-mepmuHaaHuam kpad - 3a
Bbuoro2uuHama akmuBHocm u adgpuHumema 3a c8vp3-
BaHe cbc cneuyudpuuHua peuenmop (4). Peuenmopbm
3a AMX (AMHR) e mpaHcmembpaHeH npomeuH CbC
CepuH-MpeoHUH KuHa3zHa akmuBrocm. M36ecmHu ca
2 Buga peuenmopu 3a xopmoHa - AMHRI u AMHR
Il. CBobogHuam AMX ce cBbp3Ba ¢ AMHRII ¢ Bucok
acpuHumem, koemo Bogu go gocgopuaupaHe Ha
AMHRI (5). Excnpecusma Ha AMHRII 3anouBa om
aluHuka BegHaea caeg paxkgaHe u npogbaxkaBa npes
ueaua >kuBom. CBbp3zBaHemo Ha AMX ¢ peuenmopa
Bogu go akmuBupaHe Ha BbmpekrembyHa CuU2HaAHA
cucmema ¢ yyacmuemo Ha Smad npomeuHu, 6ema-
kameHuH (B-catenin) u HykaeapeH pakmop KB (NFkB).
Mpu akmuBupanemo Ha Smad npomeuHu u nocaegBa-
wama mpaHcaokayua 6 agpomo ce cmumyaupa uau
nomucka mpaHckpunuuama Ha cneuuduyHU 2eHU,
koemo Bogu go peaauszupaHe HGuoAozuvHUME epek-
mu Ha AMX (6). AMHRI npuHagAexku Kbm KocmeH
MmopozeHemudeH peuenmopeH npomeuH (BMPR)
U e no-maako npoydeHuam om gBama peuenmopa,
HO ce nogpa3zgeAa Ha HAKOAKO nogmuna. Tpu akmu-
Bun-peuenmopHu npomeunkuHazu (Alk) ca ocobeHo
gobpe uzBecmuu - Alk2, Alk3 u Alk6. Alk3 meguupa
geicmBuemo Ha AMX Bbpxy MiorepoBume KkaHaau,
a 2 u 6 Bbpxy ocmaHaaume Mme3eHXUMHU Kaemku (7).

Peuenmopbm 3a AMX ce omkpuBa 6 Cepmoau-

eBume u AatguzoBume kaemku 6 mecmucume, meka
u 2paHyro3a kaemkume 6 aduHuka, 6 eHgomempu-
yma, npocmamHama »ae3a, gykmaaHua enumea 6
mAedHUMe xae3u. Hewo noBeue, uma gokazamea-
cmBa 3a Haauduemo My 8 MYMOpHU KA@MbYHU AUHUU
om eHgomempuaaeH, oBapuareH u uepBukareH enu-
mea. M38ecmHume Hag 38 mymauuu Ha 2eHa 3a AMX,
koumo Bogam go cuHgpoma Ha nepcucmupawume
mionepoBu kaHaau (4). No-gobpomo no3zHaBaHe u ak-
muBHOMO MbpCeHe Ha aHOMaAUU Ha peuenmopa uAu
2eHa 3a AMX, 6u nogobpunro guazHOoCmMuKama u Aeyve-
HUEMO Ha nauueHmu ¢ penpogykmuBHu npobaemu.
OcBeH uzBecmHama poaa 8 noaoBo-cneyuduy-
Hama pyHKuus, peguua HoBu npoyuBarua pazkpuBam
ydacmuemo Ha AMX B xunocpuzapHo-cekpemopHume
MOAEKUYAHU MexaHu3mu U HeBpoeHgoKpuHHOMO pas-
Bumue. AeticmBalku Ha ueHmMpaAHo HUBO, XOPMOHbBM
noBuwaBa akmuBHocmma Ha 20HagoMpPONUH PUAUU-
3uHe xopmoH (THPX) HeBpoHume u mogyaupa 20Hago-
mponuHoBama cekpeuuama. [Tognomaza pOAUKYAO-
cmumyaupawy, xopmoH (DCX) cuimesama u yBeauyaBa
nyacoBama yecmoma Ha AymeuHuzupaw, XopmoH (AX).
NocmaBa ce nog Bbnpoc u geiicmBuemo my Bbpxy HeB-
poHu, ysacmBawu 6 koHmpoaa Ha THPX nyacoBusa 2eHe-
pamop, a UMEHHO - KucnenmuH HeBpoHume, 2ama amu-
HobymupoBa kuceauHa (TABA) HeBporu (GABAergic) u
azymu - cBobpzarHua nenmug HeBporu (AgRP) (5). Aaau
noBuweHume HuBa Ha AMX 8 cepyma umam Bpb3ka ¢
UEHMPaAHU NamogU3UOAO2UYHU MEXaHU3MU Ha NOAU-
KUCMO3HO - oBapuaAHUA CUHgPOM U gpyau penpogyk-
muBHu HapyweHus, e Bbnpoc Ha Gbgewu pazpabomku.

AMX npu 3gpaBu »keHu

AMX ce npogyuupa om oBapuarHume 2paHyAro3a
Kaemku om 36 2.c. no Bpeme Ha GpemeHHOCcmMMa go
meHonay3zama. B HeoHamaaHua nepuog HuBama Ha xop-
MOHa ca Hucku, ombeaazBam aeko nokauBaHe HAKOAKO
CegMuuu CAeg paxkgaHe u gocmuzam NnuK OKOAO 25
2oguwHa Bb3pacm, caeg koemo npozpecuBHO Hamans-
Bam go HacmbnBaHe Ha meHonay3a (8) (Due.1). MNpean-
mpaAHUMeE U MaAKume aHmpaAHU (POAUKYAU 2-8 mm ca
¢ Hat-Bucoka ekcnpecusa Ha xopmoHa. C HaBauzaHemo 6
(DCX - 3aBucumume pazu Ha pazBumue (8-10 mm), CuH-
me3ama ce npeycmaroBaBa u 8 2onemume aHmMpaaHu
u npeoByramopHu groaukyau HuBama Ha AMX ca Hego-
AoBumu (2). B ampemuuHume (POAUKYAU U KOPNYC AY-
meym auncBa ekcpecua Ha AMX. In vivo AMX nomucka
yyBecmBumeaHocmma Ha gpoaukyaume kom MCX u uma
poAa B ceaekuyuama Ha gomuHaHmMeH POAUKYA. Ha mo-
AekyaapHo HuBa AMX nomucka (DCX uHgyuupaHama
apomamazHa akmuBHocm Ha 2paHyAo3a Kaemkume,
HamarnaBaliku koHBepcuama Ha mecmocmepoHa (T) 6
ecmpaguoa (E2), koemo pe3yamupa 8 nomuckaHe Ha
AMX. B go-nbAHEHUE KbM cmumyAupawua egpekm Ha
AX Bvpxy meka-kaemkume 3a npouzBogcmBo Ha mec-
mocmepoH, Bbpxy 2paHyro3a-kaemkume AX gupekmHo
HamaaaBa ekcnpecuama Ha AMHRIL.
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OcHoBHama poaa Ha AMX e yyacmuemo my 6
peayrauuama Ha pacmexa u pazBumuemo Ha oAu-
KyAume - uHxubupaHe Ha paHHUA (POAUKYAAPEH NOg-
60op, N0 Mo3u Ha4yuH npegna3zBaHe om npexkgeBpe-
MeHHO u3uepnBaHe Ha oBapuaaHua pe3epb (9). AMX,
3aegHO C aHmpaaHua poaukyaapeH bpot (AFC), OCX,
MuxubuH B u oBapuaaHua o6em, ca ocHoBHuU Guomap-
Kepu Ha oBapuaaHua pe3epB (OP). OP ompasaBa ko-
AudecmBernama u kadyecmBeHa oueHka Ha NPUMOPJU-
aAHUmMe POAUKYAU, Koumo HamaraBam c HanpegBane
Ha Bb3pacmma. Npu Auncama Ha cepymeH mapkep,
KoUmo gupekmHo ga ycmaHoBu 6poa Ha npumopgu-
aAHuUme goaukyau, AMX, ompazaBaiku momeHmHua
NYA Ha pacmawume OAUKyau ce ababBa Had-gobpu-
am koAuvecmBeH nokazamea Ha OP (10).

MogobHO Ha ocmaHaaume XOPMOHAAHU MapKepu
3a oBapuasna cpyHkuua - OCX, E2, MHxubuH b, HuUBama
cepymeH AMX ce uzcaegBam no Bpeme Ha paHHa ¢o-
AUKYAapHa paza. Aokamo nbvpBoHadaaHume npoyuBa-
HUA Ca egUHOgYWHU NO omHoweHue cmabuaHocmma
Ha mo3u nokazamea 6 xoga Ha MEHCMPYAAHUA UUKbA
Ha Hopmo-oB8yaamopHu >keHu, no-HoBu mpygoBe pas-
kpuBam 3HauumeaHu paykmyauuu 8 HuBama Ha xop-
MoHa B pamkume Ha uukbaa, Bapupawu go 20,7%.
MumpaunguBugyaaHume Bapuauuu npegnosazam, ve
egHokpamHomo u3mepBaHe Ha xopmoHa noHakoza 6u
MO2AO ga gage 2pewHa oueHka Ha oBapuaneH pesepB,
kKoemo ga uma cBoume kauHu4HU nocaegcmBus, oco-
6eHo koeamo cmoUdHocmume ce uznoa3zBam 6 npomo-

Koaume 3a oBapuaaHa cmumyaauus (10).

Peguua cpakmopu u cbcmosaHua oka3zBam Baus-
Hue Bbpxy cepymHume HuBa Ha AMX, ¢ Hal-20AaMO
3HaueHue cpeg KOUmMoO Ca CUHgPOM Ha NOAUKUCMO3-
Hu atuHuuu (PCOS), onepamuBHa uHmepBeHuus Ha
alyHUUUMeE, OpaAHU XOPMOHaAHU KoHmpauenmuBu,
3amabcemaBare, gecpuuum Ha Bumamun D, BRCA-my-
mauuu, noaumopdgu3zbm Ha AMX peuenmopa, bpemen-
Hocm. LLlupoku ca KAUHUYHUME noKajaHua 3a Npo-
cregaBane HuBama Ha AMX - npu KOHMpoAupaHama
oBapuaaHa cmumyaauus, 3a npegBurkgaHe Bb3pacmma
3a HacmbnBaHe Ha MeHonay3a, 3a gudepeHuupaHe Ha
HapyweHuama 6 noroBomo pazBumue, npu xuno20Ha-
gomponeH Xuno2oHagu3bM, 2PaHYAO30 - KAEMbUHU
mymopu, npexxgeBpemeHHa oBapuasHa Hegocmamby-
Hocm u np. Kbm HAaKou om no-HoBume uHgukauyuu ce
omHacam >eHu ¢ aBmoumyHHu 3aboaaBaHua (peBma-
mougeH apmpum), HocumeAku Ha BRCA-mymauuu, u
He Ha NOCAEGHO MACMO - XKeHU cbC 3A mun 1 (2).

AMX npu cuHgpom Ha noAukucmosHu
atyHuyu ((PCOS)

PCOS e Hal-uecmo cpewaHomo €eHJOKPUHHO
HapyweHue Npu NpemeHoNnay3aAHU >eHu, ¢ noguep-
MaHo xemepoz2eHeHHa peHomunHa u3aba, Ho ¢ 3 oc-
HOBHU xapakmepucmuKku - U3AUWBK HAa aHgpPO2EeHU,
oByramopHa guCYHKUUA U NOAUKUCMO3HU AUYHUUU.
TunuyHama mopgorozauyHa 0cobeHoCcm Ha NOAUKUC-
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mo3HUmMe AlYHUUU € 20AAMOMO KoAuvecmBo Ha aH-
MpaAHU POAUKYAU C pa3zmepu nog 8 mm. Npu PCOS
pacmexxbm Ha (POAUKYAUME e NpeKkpameH MeXKgy-
BpemeHHo u poaukyrapHomo pazBumue e Hapywe-
Ho, cynpecupar e DCX u e HeBb3moXKHa ceaekuuama
Ha gomuHaHmeH oAukya (11).

KakBa, obaue, e porama Ha AMX? BbB Bpb3ka
¢ noBuweHua 6pol Ha npeaHMpasHUME U Maakume
aHmMpaAHu (POAUKYAU, KOUMO ca ocHoBHume npous-
Bexxgawu AMX, HuBama my ca 2 go 4 nemu no-Bu-
coku npu me3u >xeHu B cpaBHeHue cbc 3gpaBama
nonyaauua. Hewo noBeue - AMX e He camo mapkep
3a (poAuKyAapeH 6pol, a npak ysacmuuk 8 namozeHe-
3ama Ha PCOS (12). M3ka3aHa e u xunomesa, ye ope-
meHHume >xeHu ¢ PCOS u noBuweHu HuBa Ha AMX
ca ¢ noBuweHr puck 3a npegaBaHe npegucno3uuus 3a
pa3zBumue Ha 3a6oaaBaHemo u 8 nomomcmBomo.

B maakume anmpanHu poaukyau GCX cmumyau-
pa AMX cekpeuua npu Aunca Ha ekcnpecusa Ha apo-
mamasa. INpu no-2oanemume poaukyau ¢ yBeauuaBare
HuBama Ha ecmpaguoA u npegcmoawlama ceaekuua
Ha goMuHaHMeH (POAUKYA, CE hnomucka ekcnpecuama
Ha AMX upe3 Erf - uHgupekmeH uHxubupaw, ecoekm
Ha DX. [Mpu 20Aemume poaukyau B noAukUCMO3HU-
me aduHuuu Auncama Ha (DCX uHgyuupaHa ecmpa-
guoroBa npogykuus, kakmo u Bucokume HuBa Ha
AMX Bogam go poaukyaaper apecm (9) (Que. 2).

Poaa Ha AMX npu PCOS (aganmuparo no 9)

AuazHocmuyHama HagexkgHocm Ha AMX npu
PCOS uzcaegBam lMapaxyaeBa u comp. (13) kamo aB-
mopume npocaegaBam HuBama Ha xopmoHa npu 120
»keHu ¢ PCOS u 99 3gpaBu koHmpoau. YcmaroBaBam
HuBo Ha AMX npu cayuaume ¢ PCOS mpu nbmu no-Bu-
coko om moBa npu 3gpaBume koHmpoau. NoBuweHu
ca owe AX, mecmoCmepoH U aHgPOCMeHgUOH. Ao-
KazaHu ca npaBu kopeaauuu mexxgy AMX u AX, AMX
u omHoweHuemo AX/MCX, AMX u HOMA uHgekc,
AMX u xup3ymu3bm (oueHeH no ckarama Ha Ferriman-
Gallwey), AMX u 6poa cpoaukyau, AMX u ITM. Cayua-
ume ¢ PCOS, uHcyauHoBa pe3ucmeHmHocm u HagHop-
MEHO Me2A0 ca ¢ u3pa3eHo no-Bucoko HuBo Ha AMX,
OMKOAKOMO >KeHUMe C HOPMAAHO MeAecHO mezaao. B
pe3yamam Ha MOHomMepanuama ¢ memgopmuHoB npe-
napam npu UHCYAUHope3zucmeHmHu caydau ¢ PCOS e
omuemeHOo 3HaYUMO noHuxXXeHue B8 cepymHomo HuBo
Ha AMX cnpamo nbpBoHauaaHomo (13).

AMX u 3axapeH guabem

Aokamo Bpbzkama mexkgy AMX u ¢ PCOS, kak-
mo u 3A mun 2, e no-nogpobHo onucaHa 6 cBemoB-
Hama Aumepamypa, He moAkoBa egHONOCOYHU U U3-
yepnameAHu ca mpygoBeme 3a HuBama Ha AMX npu
KeHu c¢be 3A mun 1.

3A mun 1 e aBmoumyHHO XpPOHUYHO memabo-
AUMHO 3aboAaBaHe, xapakmepu3upawo ce ¢ xunep-

Be3 PCOS
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2AUKEMUS, KOAMO e pe3yamam om HapyuweHua 6 uH-
cyauHoBama cekpeuusa nopagu bema-kaembyHa gec-
mpykuua. MiHcyauHoneHuama oka3Ba peguua cucmem-
HU edpekmu Bbpxy ueaua op2aHu3bM - DeAMbUHA,
MacmHa u BbeaexugpamHa obmaHa, He Ha NOCAegHO
macmo u Bbpxy penpogykmuBHama cucmema.

PazauuHu mpygoBe owe om Kpaa Ha MuHaAuA
Bex omnpaBam no2aeg kbm Bb3modkHUMeE penpo-
gykmuBHU HapyweHua npu >XeHu cbc 3A mun 1, a
UMEHHO: NO-KbCHO MEHapxe U No-paHHa MeHonay3a;
XxunomaaamudHa aHoByisauun/ameHopen; mMeHCMpy-
aAHU HapyweHua (oAu2omeHopea /ameHopes, no-
AumeHopen); aBmoumyHHu HapyweHua - noBuweHa
yecmoma Ha oBapuarHu aHmumena 6 cpaBHeHue
cbe 3gpaBu koHmpoau; PCOS geHomun - xune-
paHgpozeHu3bm U aHoByarauua B8 xoga Ha AeueHue C
UHCYAUH (14).

B 2oguHume, ¢ uHMeH3UuUUpaHe Ha UHCYAU-
HoAeueHuemo, nogobpaBaHe Ha memaboAuMHUA KOH-
mpoA, Bb3mMoKHOCMUME 3a NPOYHAKUMEAHO 2AI0-
KO3HO MOHUMOpPUpPAaHEe, MHO20 OM Me3U HapyweHua
ce npeogoansBam, makap ye nepcucmupam pa3AuYHU
cmywieHua 68 2oHagHama goyHkuua, cBbp3aHu Cbe cy-
6onmumasHume HuBa Ha kpbBHa 3axap u Hedu3uo-
AO2UMHOMO UHCcYAuHoBo 3amecmBaHe. Ek3ozeHHama
XUNEPUHCYAUHEMUA, AOWIUAM 2AUKEMUYEH KOHMPOA,
cbnbmemBawume XpoHUYHU YcAo>KHeHUa, Bmopuu-
Hama uHcyauHoBa pe3zucmeHmHocm - Bcuyku me ca
COYeHU 3a gonpuHacawu uAu npegusBukBawu xune-
paHgpo2eHuama npu >xeHu cbe 3A mun 1.

INpe3 2000 2. Escobar-Morreale u comp. (15) yc-
manoBaBam B 38,8% xunepaHgpoz2eHU3bM NPU >KeHu
cbe 3A mun 1 - 18,8% om koumo omezoBapam Ha
kKpumepuume 3a PCOS, a 20% ce npe3eHmupam c
Xup3ymusbm npu Hopmo-oByaamopHa UUKAUYHOCM.
[pu Aunca Ha cbuwecmBeHu pa3zaudua 6 HuBama Ha
AX, (DCX, ecmpaguop, gexugpoenuaHgpoCcmepoH
cyacpam  (AXEA-C), cexkcxopmoH-cBbp3Baw, 2r00y-
AUH (CXCT) u 17 xugpokcunpozecmepoH (170OHTIII),
>keHume cbc 3A mun 1 u PCOS umam 3Ha4YumeAHoO
noBuweHu cBobogeH mecmocmepoH u aHgpOCMeH-
guoH cnpamo 3gpaBume KOHMPOAU U HOPMO aHgpo-
2eHHUMe guabemuuku. Bb3pacmma Ha omkpuBaHe
Ha 3ab60Aa8aHemo, 2AUKeMUYHUAM KOHMPOA, Cpeg-
Hama uHcyauHoBa go3a u NpogbAXKUMEAHOCMmMa
Ha 3a6oasaBanemo He noBauaBam cmamucmuuecku
pe3yamamume.

HopmaaHume HuBa Ha AXEA-C HacouBam Kbm
alyHUKa Kamo OCHOBHUA U3MOYHUK Ha aHgpo2eHeH
ekcuec. Cmpemexkbm 3a CMpUKMeH 2AuKemuYeH
KOHMPOA 6U Mo2bA ga pe3yamupa B cynpaguzuono-
2UYHU UHCYAuHOBU go3u U Maka cb3jgageHama ek3o-
2eHHa XUnepuHCYAUHemua ga cmumyaupa AX aHgpo-
2eHHama npogykuua B8 atuHuka (15).

Aonyckaudku, ye nauueHmkume cbc 3A mun 1 u
¢ PCOS umam noBuweH 6pol (POAUKYAU U, pecnek-
muBHo noBuwenu HuBa Ha AMX, Codner u comp.

(16) 2u cpaBraBam c »keHu ¢ gokazaH PCOS - KAUHUYHO,
XopmoHaAHo u yampasBykoBo. IMNpu noBuweru HuBa Ha
obw, mecmocmepoH, cBobogeH aHgpO2eHEH UHJEKC,
17OHIT u oBapuareH o6em 6 gBeme 2pynu, Bucokume
HuBa Ha AMX npu >keHu ¢ PCOS He ce nomBubprkgaBam
npu >keHume cbc 3A mun 1, Bbnpeku NoAuKUCMO3Hama
mopgorozua. HuBama Ha aHgpocmenguoH, AX/(DCX u
6poam goaukyau ca no-Bucoku, a CXCI no-HUCbK npu
>xeHume ¢ PCOS cnpamo guabemuukume CbC CUHQ-
poma. ABmopume npuemam 3a Bb3moOXKeH pazAudeH
NamogU3UOAOUYEH MEXaHU3bM NPU €gHO U CbWO 3a-
6oanBaHe. VHcyaunbm, geticmBalku kamo Ko-20Hago-
MpPONUH, CMUMYAUpa cmepougHama npogykuua om
atuHuyume u Bogu go xunepaHgpo2eHU3bM, KaKmo u
go noBuweH 6poll POAUKYAU C 20AeMU pa3mepu, KOumo
umam cbomBemHo no-Hucka cekpeuus Ha AMX. ToBa
obacHaBa u HopmarHume HuBa Ha xOopMmoHa npu map-
2emtama 2pyna (16).

Mo3oBaBaiku ce Ha moBa npoyuBaHe, npe3
2016 2. Lebkowska u comp. (17) cpaBuaBam HuBama
Ha AMX npu 37 guabemuuku (cbomBemHo c u 6e3
PCOS), 36 »xeHu ¢ gokazaH PCOS u 16 3gpaBu koH-
mpoau. Pe3yamamume nokazBam 3HauumeaHo noBu-
weHu HuBa Ha AMX npu >xeHume c¢bc 3A mun 1 u ¢
PCOS cnpamo me3u 6e3 cuHgpoma (p<0,001). Aunc-
Bam cvwecmBeHu pazauuua 8 oBapuarHua obem u
oAaukyaapHua bpol mexxgy »keHume ¢ PCOS - gua-
6emuyku uau He, Ho u gBama nokazameaa ca Cu2Hu-
pukaHmHo no-Bucoku cnpamo 3gpaBume KOHMpPOAU.
AokaagBaHa e nogumuBHa kopeaauua Ha AMX ¢ AX,
mecmocmepoHa u 6poa aHmpaaHu oAukyau. AB-
mopume 3akatodaBam, ye >xerHume cbc 3A mun 1 u
PCOS umam xopmoHaAeH npopua, nogobeH Ha Kaacu-
yeckua cuHgpom (17).

OmtoBo Codner u comp. (18), pazwupaBaiku
Bb3pacmoBume epaHuuu U Mbpcelku npuyuHa 3a
XxunepaHgpozeHu3ma, ycmanoBaBam noBuweru HuBa
Ha AMX, uHxubuH B u AXEA-C npu momuuema cbc 3A
mun 1 8 npegnybepmemua Bb3pacm, 8 cpaBHeHue
cbe 3gpaBume um Bpbvemuuuku. OBapuasHama oAau-
Kyaoz2eHe3a npomuya 6 gBe acHo pazaudumu azu. B
nvpBama, npegnybepmemua paza Ha POAUKYAO-
2eHe3ama, pacmexkbm Ha POAUKYAUME e 20Hago-
mponuH-He3aBucum, CMuMyAUpa ce Om AOKaAHU pak-
mopu, koumo getdcmBam napa- u aBmokpuHHo. Emo
3awo, aBmopume obacHaBam 3aBuweHume HuBa Ha
AMX 6 ma3u Bb3pacm ¢ eK302eHHOMO NPUAOXKEHUE
Ha UHCYAUH. [MocaegHuam getcmBa kamo AOKaAeH
pakmop u cnomaza pacmerka Ha maakume POAUKYAU
(nbpBuuHu, BmopuyHU U MaAKu NpeaHmaaHu). Bmopa-
ma pa3za Ha POAUKYAO2eHe3ama, cAeg HauaAomo Ha
nybepmema, e 20HagomponuH-3aBucuma. Momuue-
mama cbc 3A mun 1 6 cmagul 4-5 no TaHep, obaue,
ca ¢ no-Hucku HuBa Ha AMX. MHcyaurbm, geticmBad-
KU Kamo K0-20HagompoNnuH, CMUMyAUpa pacmeka Ha
no-zoremume  (POAUKYAU, KOUMO cekpemupam no-
MaAKO uAu HukakBo koauuecmBo AMX (18).
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UnrueBa, Mapusa U. u compygHuyu

CpaBuaBaiku HuBama Ha AMX npu »eHu Cbe
3A mun 1 u 3gpaBu koHmpoau 8 penpogykmuBHo
akmuBHa Bb3pacm npe3 2017 2. Al Khafaji u comp.
(19) ycmarnoBaBam 3HauumeAHO no-Hucku HuBa Ha
AMX npu guabemuykume ¢ OMHOCUMEAHO He3ago-
BoaumereH memaboAumeH KOHMPOA U peaucmpupa-
Ha no-kbcHa Bb3pacm Ha HacmbnBaHe Ha meHapxe.
Apyau XOpMOHaAHU Noka3zameAu He ca u3zcaegBaHu.
B mapeemnama 2pyna e no-Bucoka yecmomama Ha
MEHCMpyYaAHUMe HapyweHusa u penpogykmuBHume
Heycnexu (19). C nogobHu pe3yamamu e u npoyu-
Banemo Ha Kadirogullart u cemp. (20) om 2019 e.
HuBama Ha AMX u AFC ca no-HUCKU Npu >KeHU CbC
3A mun 1 (p=0,001) Kamo 2AUKEMUYHUAM KOHMPOA
okaszBa cueHupukamuo BauaHue Bobpxy oBapuarHua
pe3epb (20).

EcmecmBenama meHonays3a, onpegeaeHa Kamo
nocAegHUA MeHCmpyaAeH uukbA caeg 12 nocaegoBa-
MeAHU meceua ameHopea u 0e3 namoaAo2uyHa Npu-
yuHa 3a moBa, e cbbumue C U3KAIOYUMEAHO 20AaMa
BaxkHocm 3a kayecmBomo Ha >kuBom u pucka om
pazBumue Ha 6bgewu 3aboaaBaHua npu Bcaka egHa
eHa. Bbgpacmma Ha HacmbnBaHe Ha cnoHmaHHama
meHonay3a 3aBucu om peguua 2eHemuuHU, gemo-
2pagpCcKu, COUUAAHO-UKOHOMUYECKU, KYAMYpHU U Ou-
moBu pakmopu. Pa3auuHu xpoHuuHu 3a6oaaBaHus (6
moBa yucro u 3A) moeam ga yckopsam npoueca Ha
penpogykmuBHo cmapeere u ga goBegam go npex-
geBpemerHHa meHonaysa. Hewo noBeue - BegHbiK
HacmbnuAa, meHonayzama Bogu go yBeauueH puck
om cbpgeuyHo-cbgoBu, 6bOpevuHu u memaboAumHu
HapyweHua. AMX, bugelku nokazamea Ha oBapuaa-
Hua pe3epB, ce e goka3zaa Kamo HagexxgeH mapkep
3a oueHka Bpememo Ha HacmbnBaHe Ha meHonay3a
(21). OkazBa au BauaHue Haauduemo Ha aBMOUMYHHO
memaboaumHo 3aboanaBaHe BAuaHue Bbpxy ecmecm-
BeHume npouecu Ha cmapeeHe, umam AU 3HaveHue
Bb3pacmma my Ha omkpuBaHe, MemaboAuMHUA KOH-
mMpoA, UHCYyAuHOBUMeE HY>Kgu U XPOHUYHUME YCAOXK-
HeHus. [NoBeuemo om me3u Bbnpocu Bce owe yakam
cBoa omeoBop.

EgHo om paHHume npoyuBaHuga, mbpcewo
no-paHHama Bvb3pacm Ha HacmbnBaHe Ha mMeHonay-
3ama npu »KeHu cbc 3A mun 1, gamupa om 2001 e.
Dorman u cemp. (22) ycmaHoBaBam 6 20guHU CKb-
caBane Ha penpogykmuBHua nepuog Npu nayueHmMku
cbC 3A mun 1, npu4yuHEHO OM NO-KLCHOMO MeHapxe
U no-paHHama meHonay3a. 3A mun 1, Hapeg C MeH-
cmpyaAaHume HapyweHua go 30 2.6. u egHocmpakn-
Hama oBapuekmomus, aBmopume u3zBexxgam kamo
HezaBucum puckoB chakmop 3a pazBumue Ha paHHa
meHonay3a (22).

B npoyuBaHe om Yuau Ha Soto u comp. (23)
om 2009 2. )xeHume cbc 3A mun 1 ce npe3eHmupam
¢ no-yecmu HapyweHua 8 ML, no-Bucoku HuBa Ha

MecmoCmepoH U aHgPOCMEHJGUOH U NO-HUCKU cMoU-
Hocmu Ha AMX Bb8 Bb3pacmma Hag 33 20guHu
cnpamo 3gpaBume koHmpoau. PezpecuoHeH aHaau3
noka3zBa u Hucku HuBa Ha uHxubuH B, HO B 2pynama
nog 33 2., 6e3 koperauua ¢ memaboAumeH KOHMPOA,
gHeBHa uHcyauHoBa go3a, Bvb3pacm Ha omkpuBaHe
Ha 3A. lpu 3gpaBu >keHu ocHOBHUAM MexaHU3bM
Ha HamaraBaHe Ha oBapuaaHus POAUKYAAPEH NYA €
anonmo3ama. HeeH3umMHO 2AUKUpaHe Ha NpomeuHu,
XUNep2AuKeMUAMA U NpOMeHeHama MUKPOUUPKYAa-
uua, noBuwernume HuBa Ha BackyaapeH pacmedxeH
dakmop ca cpeg ob6cbxKgaHume npegnocmabku, go-
NnpuHacawu 3a no-paHHomo u3dyepnBare Ha oBapuan-
Hua pe3epB npu 3A mun 1 (23).

B kpoc-cekuuoHHO npoyuBaHe Ha Kim u comp.
(24) uzcaegBam HuBama Ha AMX cpeg 321 nauueHm-
Ku cbc 3A mun 1 u 376 koHmpoau 666 Bb3zpacmma
30-45 20guHu, npu koumo He e u3zBopwBaHa xucme-
pekmomus, oBapuekmomus, U He e HacMbNUAA paHHa
MeHonya3a Kbm nepuoga Ha uzcaegBane. YcmaroOBe-
HU ca HuBa Ha AMX, cueHUUKaHMHO NO-HUCKU Npu
»keHume cbe 3A mun 1 8668 Bv3pacmma go 35 2ogu-
HU, HO HE e OmKpuma cmamucmuyecka 3Ha4uMoCm
3a no-kbcHuMe penpogykmuBHu 20guHu (24).

ABe npoyuBarua om XoaaHgua u (DuHaaHgus,
Koumo ce 6azupam Ha aHamHeCmu4HU gaHHU Ha
>KeHU cbe 3A munl u maxHama meHony3a, He peau-
cmpupam cmamucmuyecku 3Haduma pazauka 66
Bb3pacmma cnpamo 3gpaBama nonyaayua. HuBa Ha
AMX He ca uzcaegBanu (25, 26).

ViimepecHo npoyuBare 3a Bpb3kama mexkgy mu-
kpoBackyaapHume cbgoBu ycroxHeHua npu 3A mun 1
U MeHonay3aAHua npexog, nocouBa, ye ako MUKpoaAby-
MUHYpUA e guazHocmuuupaHa npegu 30 2oguwHa 6b3-
pacm, meHonay3a HacmwnBa no-paHo 6 cpaBHerue c
HaAuuue Ha HopmoarbymuHypua 6 mazu Bb3pacm (27).
Aaau cbgoBama gucdpytkuua Baune Ha cmapeeHemo Ha
aluHuka e Bbnpoc Ha Nno-3agbAboUeHU npoyuBaHus.

B 3akaroyeHue, AMX e BaxkeH Guomapkep 6 no-
MOUW, Ha KAUHULUCMUME 3a oueHKa Ha oBapuaaHus pe-
3epB kamo Bce noBeue HapacmBa 6poam Ha cbcmos-
Huama, npu koumo ce omkpuBa, ye uepae BarkHa
poAa u e noka3aH 3a u3zcaegBane. NpomuBopeuuBu-
me pe3yamamu 3a HuBama my npu »xeHu cbe 3A mun
1 - kamo mapkep 3a Haauyue Ha PCOS uau npeguk-
mop 3a Bv3pacmma Ha HacmbnBaHe Ha meHonays3a,
a 3aWo He u kKamo npak yvyacmHuk 8 oByaamopHama
gucpeayaauus, e ocHoBaHue 3a 3agbaboueHu npoyu-
BaHua u npogbAkuMeaHa uzcaegoBameacka paboma.
HaBpemeHHomo omkpuBaHe Ha omkaoHeHuama 6
HuBama Ha xopmoHa 6u cnomozHano 3a u3acHaBaHe
ecmecmBomo Ha penpogykmuBHume HapyweHus
npu >keHume cbc 3A mun 1, a uz2pageHuam Ha maxHa
6a3a mepaneBmuyeH nogxog 6u cNomoz2HaA 3a Nogo-
opaBaHe kauecmBomo Ha >kuBom.
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OpueuHaAHa cmamus

PoAa HA uMyHOXUCMOXUMUYHAMaA eKcnpecua Ha
comamocmamuHo6u peyenmopu 2 u 5 npu 2acmpo-
eHmeponaHkpeacHume HGBDOGHQOKDHHHH mymopu,

guazHocmuyupavu 6 YMBAA ,A-p I. Cmpancku“ - [Ihe6eH
3a 7-2oguuieH nepuog
Baago6a, Mayauna T.', UaueB, Cepzea A.', MU6anoB, MBan H.2, AuneBa, Tepe3a b.3,
Mono6cka, Cabeauna A2
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3 Cekmop MoaekyaapHa namoaozua npu HayuHo-uzcaegoBamencku ueHmbp,
Meguuuncku YHuBepcumem, NaeBeH,

Agpec 3a KopecnoHgeHyuA: [MocmwnBane: 10. 05. 2020
MayauHa TpudpoHoBa BragoBa, PeBuzupare: 16. 10. 2020
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e-mail: p.t.vladova@abv.bg

Pe3slome

BwvBegenue: HeBpoerngokpurHHume mymopu (HET-u) ca cnekmbp om pegku u Xemepo2eHHU HeoNnAa3mu
C Pa3AUYHO (PYHKUUOHAAHO u GuoaozuuHo noBegeHue. B npogbakeHue Ha MHO20 20gUHU aHAAO3UMeE Ha Co-
mamocmamuHa (SSA) ca 6uau uznoa3zBarHu kamo hopma Ha ueaeHacouyeHa mepanus 3a KOHMPOA Ha CUMNMO-
mume B pe3yamam Ha XOpMOHaAHa Xunepcekpeuua om yHkuuoHaaHume HET-u. Mpe3 nocaegHume 20guHu
comamocmamuHoBume peuenmopu (SSRs) ca akmuBHo u3zcaegBaHu kamo BaxkHu yeAu 3a guazHocmuyupaHe
u AeveHue Ha HET-u.

Mamepuar u memogu: PempocnekmuBHo npoyuBane, BkaouBawo HeBpoeHgokpuHHUME Mymopu Ha
2acmpouHmecmuHaAHua mpakm 3a nepuoga 2011-2018 2. M3caegBaHa e umyHoXuCMoOxXUMUYHamMa ekcnpecus
Ha comacmocmamuHoBu peuenmopu 2 u 5 npu nauueHmMu ¢ 2acMmpouHMeCcMuUHaAHU HeBPOEHJOKPUHHU MYMO-
pu, guaeHocmuuupaHu 8 YMBAA ,A-p Teopeu Cmpancku” - NaeBeH 3a 7-2oguweH nepuog.

Pezyamamu u ob6cwvxxgane: Io3umuBHama ekcnpecua npu comamocmamuHoB peuenmop 2 e 22%, a npu
comamocmamuHoB peuenmop 5 - 20%. CbomHoweHUemo gudy3Ha/okarHa ekcnpecua Ha peuenmop 2 e
npubauzumearo 1,2 / 1 (17,1:14,6), gokamo npu peuenmop 5 e 1 / 3 (4,9:14,6). Ekcnpecuama Ha comamoc-
mamuHoBume peuenmopu 3aBucu om gugepeHyuauuama, AOKaAU3auuaAma, XuCmoAO2UYHUA MUn U (OyHKUUO-
HaaHOCcmma Ha mymopa. SSTR 2a nokazBa ekcnpecua 8 100% om 2acmpuHomume, 58% om uHCYAUHOMUME U
86% om 2acmpourmecmuHasHume HET-u, gokamo SSTR5 umyHopeakmuBHocmma e omkpuma npu 76% om
2acmpuHomume, 78% om uHcyauHomume u 83% om 2acmpoeHmeponaHkpeacHume (FEM)-HET-u.

3akatodeHue: ComamocmamuHoBume peuenmopu 2 u 5 ca cneuudpuuHu u yyBecmBumeaHu 8 mepaHocmu-
kama Ha [EM-HET-u, Ho Bce owge He ca BaaugupaHu B cbBpemeHHama meguuuHa.

KarowoBu gymu: comamocmamuroBu peuenmopu 2 u 5, HeBpoeHgoKpuHHU mymopu,
2acmpoeHmeponaHkpeacHu Mymopu, 2aCMpPUHOMU, UHCYAUHOMU
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BbBegeHue

buomapkepbm e ,xapakmepucmuka“, Koamo e
obexmuBHO u3zmepuma U oueHeHa Kamo UHgUKamop
3a HOPMaAHU GUOAO2UYHU NPOUECU, hamO2EeHHU NPO-
Uecu UAu (hapmakoAO2UYHU peakyuu Kbm mepaneB-
muuHu cpegcmBa uau uHmepBenHuuu (1).

Buomapkepume npu 2acmpoeHmeponaHKpeacHU-
me ([El) HeBpoeHgokpuHHU mymopu (HET-u) moeam ga
ce pazgeasm B 4 kamezopuu cnopeg Y Jiao u comp. (2).

1. Mapkepu 3a paHHa guazHoCmuKa

2. Tlpoe2HoCmuUYHU MapKepu

3. Mapkepu 3a MOHUMOPUpPaHe Ha AeyeHue

4. Mapkepu 3a uzbop Ha AeueHue.

B npogbAXeHue Ha MHO20 20gUHU aHAaAO3UME Ha
comamocmamunHa (SSA) ca 6uau u3znoazBaHu kamo
hopma Ha ueAeHacodeHa mepanua 3a KOHMPOA Ha
cumnmomume B pe3yamam Ha XOpMOHaAHa xunep-
cekpeuyua om yHKyuoHarHume HeBpoeHgoKPUHHU
mymopu (HET-u). INpe3 nocregHume 30 20guHuU co-
mamocmamuHoBume peuenmopu (SSRs) ca akmuBHo
uzcaegBaru kamo BaxkHu ueAu 3a guazHoCMuuUpaHe
u AeveHue Ha HET-u. Npe3 1982 2. 6axa cuHme3upaHu
nbpBume aHaAo03u Ha camamocmamuHa, Kamo Nbp-
Buam cuHme3zupaH aHano2, 0gobpeH 3a KAUHUYHA
ynompeba e okmpeomug (3). B Hauaromo Ha 90™ 20-
guHU Ha muHaaua Bek, 5 nogmuna Ha comamocmamu-
HoBu peuenmopu (SSTs), ombeanzBaru SSTT go SST5
6axa KAOHUpPaHU NpU MUWKU, NAbXxoBe u xopa (4-12).

SST2 npegcmabBaaBa Hal-yecmo cpewaHuam
nogmun, omkpum 6 TET mymopu u e ugeHmudu-
uupaH 8 70% om cayuaume c HET (13-22). SST2 e
no-yecm npu 2acmpuHomu (100%), 0MmKOAKOMO npu
uHcyauHomu (58%). Cpewa ce 8 no-Bucok npoueHm
npu yHkyuoHaaHo akmuBHume mymopu 6 cpaBHe-
Hue C (PYHKUUOHAAHO HeakmuBHUMe u no-yecmo npu
cmomawHo-ypeBHuUMe HeonAazmu, OMKOAKOMO npu
naHkpeacHume (13).

SST5 npegcmaBaaBa Bmopuam Had-vyecmo cpe-
wax SST nogmun, excnpecupat 8 MEMM HeBpoeHgokpu-
HU HeonAazmu. SST5 e omkpum npu 62-93% om HeB-
poeHgokpuHHume mymopu. HabaogaBa ce no-pagka
ekcnpecua 8 naHkpeaca 6 cpaBHeHue ¢ uHmMecmMuHaA-
Hume mymopu u no-Bucoku HuBa Ha ekcnpecua npu
(PYHKUUOHAAHO akmuBHUME, OMKOAKOMO Npu PyYHK-
yuoHaAHO HeakmuBHume mymopu (23).

MamepuaAu u Memogu

1. i3cregBar koHmMuHeeHm

INpoyuBaHemo e pempocnekmuBHo, egHOUgeH-
mpoBo, o6xBawawo nepuoga 2010-2018 2. B He2o ca
yuacmBaau 41 nauueHma ¢ guazHocmuuupaxu [El1-
HET-u 6 xupypauuHume 38eHa Ha YMBAA , A-p Teopau
Cmpatcku®, 2p. MNaeBeH.

2. VI3moyHuyu Ha uHgpopmayua

Kamo ocHoBeH u3mouHuk Ha uHchopmauua ca

uznoa3zBaHu gaHHu om PezuoHaaHua pakoB peauc-
mbp B 2pag NaeBeH. MNMpoyueHu ca ucmopuume Ha
3aboanaBatuama Ha 41 nauueHma, BkaloueHu 6 06-
caegBatemo. Om max ca ceaekmupaHu nogxogauwyu
XUCMOAO2UYHU MamepuaAu 3a UMYHOXUCMOXUMUYHO
u3caegBaHe Ha ekcnpecusma Ha comamocmamuHoBu
peuenmopu 2 u 5.

3. Mimynoxucmoxumuyen memog

Mpodpuau (3 mm) om mymopHa mbkaH baxa ge-
napacpuHuzuparu 8 kcuaeH u pexugpamupaHu 6 aa-
koxoAaeH pazmBop. Caeg moBa cpe3zoBeme bGaxa no-
cmabBenu 6 0,5% BogopogeH nepokcug 8 memaHoa 6
npogbaxkeHue Ha 10 muHymu, 3a ga ce 6A0KUpa eHgo-
2eHHama nepokcuga3Ha akmuBHocm. bewe u3BauueH
MukpoBbaHOB aHmuzeH B npogbakeHue Ha 20 MuHy-
mu 6 uumpamen Gycep. VIMyHOXUCMOXUMUYHOMO OU;
BemaBaHe Gewe peaiuzupaHo C noMowyma Ha OMKPU-
Bawama cucmema Novolink noaumep (Novocastra,
Leica Microsystems, Milton Keynes, UK). Cekuuu om
Bcaka mbkaHHa npoba 6axa uHkybupaHu CcbC 3aew-
Ko aHMu-SSTR2 aHmumano (UMB1, Abcam; ab9550)
u 3aek aHmu-SSTR5 awmumaao (UMB4, Abcam;
ab28618) npu pazpexxgare 1: 100 3a 1 yac npu cmau-
Ha memnepamypa. Caeg moBa npobume 6axa nogao-
>KeHU Ha nocmnbpBuueH 6A0Kk B npogbakeHue Ha 30
MmuHymu, nocaegBad om Novolink noaumep 8 npo-
gbakeHue Ha 30 muHymu 666 BaaxkHa kamepa npu
cmaliHa memnepamypa (Taba.1).

PeakyuoHHume npogykmu 6axa Bu3yaauzupaxu
npu u3znoa3Bane Ha npacHo npuzomBeH pazmBop
Ha Novolink DAB (3,3-guamuHobeH3uguH mempa-
xugpoxaopug) 8 npogwbaxkeHue Ha 10 muHymu upe3
gobaBane Ha 50 ml DAB xpomaeer kbm 1 ml bydep
3a cybcmpam Ha Novolink DAB. CaatgoBeme 6axa
ouyBemeHu c XeMamoKCUAUH Ha Mayer u 6axa MoHmMu-
paHu. HopmaaHa naHkpeamuvHa mbkaH Gewe u3noa3-
BaHa 3a BbmpewHa norokumeaHa koHmpoaa. Moay-
KoAudecmBeHuam aHaau3 Ha ouBemeHume cpe3joBe
bewe uzBbpweH om He3zaBucum namoAo2, U3NOA3-
Batku DAKO HER2 / neu ougHka.

3.1. XucmonoeauyHa uHmepnpemauusa

3a oueHka Ha SSTR2 u SSTR5 umyHono3zumuB-
Hocmma Gewe u3noa3zBaHa moguduyupaHa cucme-
Ma 3a OUEeHKa, CmaHgapmu3upaHa U npegaoXkeHa
om Volante u comp. (4) Cucmemama 3a oueHaBaHe
e kakmo caegBa: 0, aunca Ha umyHopeakmuBHocm;
1, yucma yumonaazmeHa umyHopeakmuBHocm, uAu
PoKaAHa, UAU guPY3Ha; 2, MembpaHHa peakmuBHocm
npu <50% om mymopHume kKaemku, HezaBucumo om
HaAuyuemo Ha uumonaazmeHo ouBemaBaxe; u 3, ne-
pugepHa membpaHHa peakmuBHocm npu > 50% om
mymopHUMe Kaemku, He3aBucumo om Haauduemo Ha
uumonaazmero ouBemaBane. Cayuaume ¢ pe3yamam
om 2-3 ce cyuumam 3a noAo>xkumeaHu, a 0-1 ce cuumam
3a ompuuameaHu. 3a kKoHmpoaa Ha gBama peuenmopa
H6ewe uznoazBaHa HOpmaaHa naHKpeacHa MbKaH.

4. Cmamucmuyecku memogu
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_ [MpuAo>KeHU aHmumMeAa

AHmumeaa Kog Ne | MpouzBogumen | Pa3pexgane | KAoHaaHocm | KaoH
Anti-Somatostatin ab9550 abcam 1:100 3aewkKo-noAu -
Receptor 2 antibody
Anti-Somatostatin ab28618 abcam 1:100 3aewkKo-noAu -
Receptor 5 antibody

AaHHume ca BbBegeHu u 06pabomeHu cbC cma-
mucmuveckua nakem IBM SPSS Statistics 25,0. 3a
HUBo Ha 3HayuMoCM, npu Koemo ce omxBbpAaa HyAe-
Bama xunomesa 6e npuemo p<0,05.

Peayamamu

B npoyuBanemo ca yuvacmBaau 41 nauueHmu
cbe cpegHa Bb3pacm 62,54+15,97 2. 8 guanazoHa 24-
86 2. Om max 12 (29,3%) ca mobxe u 29 (70,7%) »xeHu.
Mo omHoweHue Ha Aokaauzauuama npeobragaBam
HET-u Ha gebeno yepBo (26,8%), cregBaHu om me3u
Ha aneHgukca (24,4%), naHkpeaca (19,5%) u cmomaxa
(7,3%). Mpu HUMO eguH GoAeH He e npoBexxgaHo Ae-
YyeHue cbc camamocmamuroBu aHaao3u. [MpoBeskga-
Ho e onepamuBHo AeveHue B cbomBemuua obem u ca
npuAazaHu obwuU Cxemu Ha Xumuomepanus.

Mo3zumuBHama ekcnpecus npu comamocmamu-
HoB peuenmop 2 e 22%, a npu comamocmamuHoB
peuenmop 5-20% (Due. 1, Que. 2). CoomHoweHue-
Mo gudpy3Ha/pokarHa ekcnpecua Ha peuenmop 2 e
npubauzumearo 1,2/1 (17,1:14,6), gokamo npu pe-
uenmop 5 e 1/3(4,9:14,6) (Due. 3, Due. 4).

Excnpecua na comamocmamuno8 peyenmop 2

IMpoBegeHuam aHaAu3 no memoga Ha Kanaan-Matep
nokaza c 0koAO 29 meceua No-Hucka npexkuBaemocm Ha
navyueHmume ¢ no3umuBHa ekcnpecua Ha comamoc-
mamuHoB peuenmop 2 cnpamo me3u ¢ HeeamuBHa,
Ho mecmoBeme Log Rank, Breslow u Tarone-Ware yc-
maHoBuxa, ye pazaukama Hama cueHugpukaHmeH xa-
pakmep. BepoamHama npuyuHa 3a mo3u pe3yamam
e MaAkuam B6pol AemaAHuU u3xogu nNpu nauueHmume
¢ nogumuBHa ekcnpecua Ha comamocmamuHoB pe-
uenmop 2. Ha Queypa 5 ce Buxga, ue pyHkuuama
Ha npexxuBaemocmma Ha umawume nozumuBHa ekc-
npecusa Ha comamocmamuHoB peuenmop 2 3aBvbpw-
Ba 3HauumeAHo no-paHo u naga go Hyaama (Que. 5).

Excnpecua Ha comamocmamuHo8 peyenmop 5

MpoBegeHuam aHaau3z no memoga Ha Kanaa-
Matiep noka3za c okoro 17 meceua no-Hucka npexkuBs-
emocm Ha nayueHmume ¢ nozumuBHa ekcnpecusa Ha
comamocmamuHoB peuenmop 5 cnpamo me3u ¢ Heaa-

W YecmomHOo paznpegeAeHue Ha nauueH-

mume no ekcnpecua Ha comamocmamu-
HOoB peuenmop 2.

HerartueeH;
32; 78,0%

O HecmomHo pa3npegeAeHue Ha nauueh-

mume no ekcnpecua Ha comamocma-
muHoB peuenmop 5 (AuncBam gaHHu 3a
eguH om navueHmume).

muBHa, Ho mecmoBeme Log Rank, Breslow u Tarone-
Ware ycmanoBuxa, 4ye pa3zaukama Hama Cuz2Hudu-
KaHmeH xapakmep. BepoamnHama npuyuHa 3a mo3u
pe3yamam omHoBo e maakuam O6pol CMbpPMHU CAY-
yau u npu nayueHmume ¢ nozumuBHa ekcnpecus Ha
comamocmamuroB peuenmop 5. Ha Queypa 6 ce
Bukga, ye pyHKuuama Ha npexkuBaemocmma Ha uma-
wume no3umuBHa ekcnpecua Ha comamocmamuHoB6
peuenmop 5 3aBbpwBa 3HaUUMEAHO NO-paHo, HO C
no-8ucoka cmouHocm (Que. 6).
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/ YecmomHo paznpegeseHue Ha
nauueHmume no (POKaAHa U
AndysHo *7 1 gughy3Ha ekcnpecus Ha coma-
mocmamuroB8 peuenmop 2.
®okanHo ‘4,6

4

17%  18%

4,9

.6

13%  14% 15% 16%
YecmomHo paznpege- )
AEHUE Ha nayueHmume
no pokKaAHa u gugpy3zHa
ekcnpecun Ha COMamoc- AndysHo
mamuHoB peuenmop 5.
®dokanHo
% 0

EgHoBpemenHa ekcnpecua Ha comamocmamu-
HOBu peyenmopu 2 u 5

INpoBegeHuam aHaAu3 no memoga Ha Kanaan-
Matiep noka3za c okoAo 27 meceua no-Hucka npexxkuBa-
eMocm Ha hauueHmume ¢ egHoBpemeHHa ekcnpecus
Ha comamocmamuHoBu peuenmopu 2 u 5 cnpamo
ocmaraaume, Ho mecmoBeme Log Rank, Breslow u
Tarone-Ware ycmaHoBuxa, ye pajaukama Hama cue-
HudpukaHmeH xapakmep. AHaro2uuHo, BepoamHama
NpuYyuHa 3a MO3u pe3yamam e maakuam Opol Ae-
MaAHU U3Xogu nNpu navueHmume ¢ no3umuBHa ekc-
npecua. Ha Queypa 7 ce Buxga, ye pyHkuuama Ha
npexxkuBaemocmma Ha umawume egHoBpemeHHa no-
3umuBHa ekcnpecus Ha comamocmamuHoBu peugen-
mopu 2 u 5 3aBbpwBa 3HaYUMEAHO NO-paHO, HO C
no-Bucoka cmotHocm (Que. 7). Tl Kamo ekchpecus-
ma Ha comamocmamuHoB peuenmop 2 e guxomomHa
npomeHAuBa, NpuAo>KUXMe DUHApPEH Ao2UCMUYeH

) |
R

aHaau3. Kamo eBenmyanHu gpakmopu 6axa mecmBa-
HU nokazameAume: KapuuHOUgeH CUHgPOM, gude-
peHuuauua Ha mymopa (G), xucmoaozuueH Bug Ha
mymopa, cmagul Ha 3aboaaBaHemo, Aokaauzayus Ha
mymopa, Bb3pacm u noa. Ekcnpecuama Ha comamoc-
mamuHoB peuenmop 5 CbWO € gUXOMOMHA NPOMEH-
AauBa, nopagu Koemo npuaoxkuxme omHoBo GuHapeH
Ao2ucmuyeH aHaau3. Kamo eBeHmyaaHu dpakmopu
6axa mecmBaHu cbwume nokazameau: KapuuHougeH
CUHgpOM, guhepeHuuayua Ha mymopa (G), xucmoao-
2uyeH Bug Ha mymopa, cmagul Ha 3aboaaBaremo,
AOKaAu3auua Ha mymopa, Bb3pacm u noa.

ObcbikgaHe

MocmaBuxme cu 3a uea ga NPoyvum ekcnpecu-
ama Ha comamocmamuHoBu peuenmopu 2 u 5 6 06-
caregBaHume om Hac navueHmu. BaxkHa xapakmepu-
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0111 e Dyrkyuu Ha obwama npexkuBaemocm cnopeg nokazameaa ekcnpecua Ha comamocma-
muHoB peuenmop 2.
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OyHkuuu Ha obwama npexkuBaemocm cnopeg nokazameasa egHoBpemeHHa ekcnpecus Ha

comamocmamuHoBu peuenmopu 2 u 5.

___ EpHoBpemeHHa
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cmuka Ha HeBpoeHgoKpUHHUME MYMOPU € UMEHHO
cBpbxekcnpecuama Ha comamocmamuHoBu peuen-
mopu, koemo no3BoaaBa noayuaBaHe He camo Ha Bu-
cokocneyuguyeH obpa3 uype3 HYKAeapHO MeguUuUuH-
CKU MEMOQgU, HO Maka CbWO U Ha NeEPCOHAAU3UPAHO
paguoHykaeugHo AeveHue. ComamocmamuHbm ce
cBobp3Ba c Bcuuku comamocmamuHoBu peuenmopu,
3a pazauka om moBa nvpBuam cuHmesupaH coma-
mocmamuHoB aHaAro2 okmpeomug u cAaegBawuam
cuHmesupaH aaHpeomug ce cBbp3zBam camo cbe
SSTR2 u SSTR5.

HeomgaBHawHu npoyuBaHua gokazaxa, ue 20As-
ma vacm om HeBpoeHgOKpUHHUME HEeoNAA3MU eknpe-
cupam comamocmamuroBu peuenmopu SSTR1-SSTR5,
kamo moBa go 2orama cmeneH 3aBucu om gudpepeHyu-
ayuama u Buga Ha mymopa (24-28). VimyHoxucmoxumud-
HU u3caegBaHua Npu 2acmpoeHmeponaHKpeacHUMe He-
BpoeHgoKpuHHU HeonAazmu nokazBam, ye B Hal-Bucok
npoueHm ce ekcnpecupam mun SSTR2 (84-100% om
caydaume ¢ G1-G2), a 8 no-maabk SSTR5 (55-83%) (29,
30). SSTR 2a nokazBa ekcnpecua 8 100% om 2acmpuHo-
mume, 58% om uHcyauHomume u 86% om 2acmpouH-
mecmuHaaHume HET-u, gokamo SSTR5 umyHopeakmu6-
Hocmma e omkpuma npu 76% 2acmpuHomume, 78%
om uHcyauHomume u 83% om TEM-HET-u (31).

B Hawemo npoyuBaHe no3umuBHa ekcnpecus Ha
comamocmamuHoB peuenmop 2 ce HabaogaBa npu
22% om nauueHmume, a 3a comamocmamuHoB pe-

54 60 66 72 78

uenmop 5- npu 20%. 3a nozumuBHa ekcnpecua Ha
SSR2 npuexme membpaHHo ouBemaBaHe uAu mem-
OpaHHO U yumonaAa3imeHo, gokamo 3a SSR5 - Bcako
ouBemaBaHe, Kakmo UUMONAA3MEHO, Maka U Mem-
H6paHHo. Huckama uecmoma Ha ekcnpecua Ha gBama
peuenmopa moxe ga obacHum ¢ Bucokua npoueHm
Ha caabogudpepeHuupatu HeBpOoeHgOKPUHHU Kapuu-
Homu G3 8 uzcaegBanama om Hac koxopma om na-
uueHmu. MocmaBuxme cu 3a 3agava ga uzcaegBame
u cpaBHum pokaaHama u gugyzHa ekcnpecua Ha
gBama peuenmopa. CvomHoweHuemo gudyszHa/
poKaAHa ekcnpecua 3a peuenmop 2 e npubAu3zuman-
Ho 1,2/1, gokamo 3a peuenmop 5 e 1 / 3. B Hakou
npoyuBaHua ce noguepmaba porama Ha pokarHama
eKcnpecua Kamo NpuyuHa 3a Auncama Ha epekm om
AedyeHuemo cbc comamocmamuroBu aHaao3u (32).
Zhao u cemp. gokaagBam 86,7% ekcnpecua npu
FEM- HET-u 3a SSR2 u 47,2% 3a SSR5 (33). Volante u
cbmp. (4) cbobwaBam 3a 79% ekcnpecua Ha SSR2
npu Bucoko gugepeHuupaHume Mymopu, gokamo 3a
caabogudpepeHuupaHume ma e 44%. SSR5 ce ekcnpe-
cupa 6 71% om gobpe guepeHuupaHume mymopu,
gokamo B8 crabo guhepeHuyupaHume ekcnpecusma e
egBa 28% (4). Cnopeg cmeneHma Ha gudepeHuua-
uusn, SSTR 2 ce ekcnpecupam 6 91% om G1 mymopu-
me, 82,8% 8 G 2 u 100% 6 G3. Aokamo SSTR5 nokas-
Bam excnpecua 68 81,8%, 60% u 0% cbomBemHo om
cmeneH G1, G2 u G3. Mo omHoweHuUe Ha AOKaAu3a-
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yuama Ha mymopa, Cbwo ce HabaogaBa xemepo-
eeHHocm B ekcnpecuama Ha gBama ynomenamu
peuenmopa. Ocemgecem u nem npoueHma om nas-
KpeacHume, 100% om cmomawHume, 70% om mbH-
Ko-upeBHume, 85,7% om aneHgukyaapHume u 100%
om pekmaaHume HET-u nokazBam SSTR 2 ekcnpecus.
SSTR 5 ce nogumuBupam 6: 61,9% om naHkpeacHu-
me, 37,5% om cmomawHume, 70% om upeBHume
71,5% om aneHgyaapHume u 66,6% om pekmaaHume
HeBpoeHgokpuHHu mymopu (34, 35).

Pisarek u cemp. ycmanoBaBam, ue ekcnpecus-
ma Ha SSR5 HamanaBa c yBeauuaBaHe cmeneHma Ha
gubepeHyuauua Ha mymopa (36). Volante u comp.
(4) omkpuBam SSTR2 8 79% om gobpe gudepeHyu-
paHume HeBpoeHgOKPUHHU MyMOopu/KapuuHOMU U
npu 44% om caabo gupepeHuupaHume HeBpoeHgo-
KpuHHU KapuuHomu. Crabo gudpepeHuupaHume my-
mopu [G3 mymopu u HeBpoeHgOKpUHEH KapuuHOM
(NEC) + cmeceH ageHOHeBpoeHgoOKpUHeH KapuuHOM
(MANEC)] umam no-Hucka SSTR2 excnpecus 8 cpa6-
HeHue ¢ gobpe u ymepeHo guepeHyupaHu mymopu
[G1, G2 mymopu u HeBpoeHgokpuHeH mymop (NET)].
Excnpecuama Ha SSTR2 npu mymopu 8 cmagut | u I
e 77,5%, koemo e 3HayumeAHo noBuweHo 6 cpabHe-
Hue ¢ mymopume 6 cmaguu Il u IV (58,3%; p = 0,014)
(4). Tlo nogobeH HauuH, ekcnpecuama Ha SSTR5 e
3HauumeAHo no-Bucoka npu naHkpeacHu u gobpe
gugpepeHuupaHu mymopu 6 cpaBHeHue ¢ 2zacmpo-
uUHMecmuHaAHUMe u cAabo gupepeHuyupaHu my-
mopu (37).

[Nogo6Ha 3aBucumocm B8 npoBegeHomo om Hac
obcregBaHe Hue He KoHcmamupaxme. B Hawemo
npoyuBaHe ce HabaogaBa no-Bucok npoueHm Ha ekc-
npecua Ha peuenmopume npu G2 mymopume. B npo-
cAegeHama Koxopma om nauyueHmu, NpoueHmMbsm Ha
mes3u Cc guazHocmuuupaH HeBpoeHgoKpuHeH Mymop
Ha naHKpeaca e MHO20 HUCbK. He pa3noaazame c gaH-
HU 3@ MOYHUA XucmoaAozuuveH BapuaHm Ha mymopa.
Mo AumepamypHu gaHHU uHcyauHomume 8 90% om
cAyvaume ca gobpokavecmBeHu u camocmoameAHu
u npu 99% ca paznhoaoxeHu 6 naHkpeaca (38). Te
ekcnpecupam SSTRT u SSTR2, gokamo de Sa u comp.
(39) cvobwaBam 3a SSTR5 noArokumeaHa ekcnpecus,
cBbp3aHa ¢ pazmepa Ha mymopa u azpecuBHocmma.

[AlOKa20HOMbM € mpemuam Hal-4ecmo cpewaH
EHgOKPUHHO-CeKpemupaw, mymop Ha ocmpoBHume
KAemku, koumo 6 70% om caydaume e 3Aokadyecm-
BeH. MiokazoHomume nokazBam Bucoka excnpecus Ha
SSTR2 u no-Hucka ekcnpecua Ha SSTR5. Bvnpexku moBa,
nopagu MHO20 HUCKama 4ecmoma Ha 2AlKa2oHoOMUMe,
e mpygHo ga ce HanpaBu obobwabBawo mBbpgeHue
OMHOCHO MUNUYHUA MOgeA Ha ekcnpecua Ha SSTRs.

facmpuHomume (2acmpuH-npouzBexkgawu  my-
mopu) npegcmaBanBam go 20% om naHkpeamu4HU-

me eHgoKpuHHU mymopu. SSTR2 (go 100%) u SSTR5
(76-100%) ce ekcnpecupam npegumHo 6 2acmpuHo-
MU, KOEMO KopeAupa gobpe ¢ KAUHUYHama peakuun
Npu AeveHue ¢ okmpeomug.

ComamocmamuHomume (comamocmamuxoBu my-
mopu), koumo ca 90% 3rokavecmBeHu u PP-npogyuu-
pawu Mymopu ca u3kAloYUMeAHO pegku. VIP-omume
ca mymopu, npouzBeskgawu BazoakmuBHu upeBru no-
AUNENMUQU, KOUMO Yecmo ce Hamupam 6 eHgoKpuH-
Hume ocmpoBuema. SSTR5 u3eaexkga ce nogumuBupa
npegumHo B comamocmamuHomume, gokamo SSTR2
- npegumto 666 VIP-omume (40), ocuzypaBaiku moae-
KyAapHa ocHoBa 3a guazHOoCMu4HO U MepaneBmuyHo
HacouBaHe ¢ paguoakmuBeH okmpeomug.

[Mo-cnabama ekcnpecus Ha SSR2 kopeaupa ¢ Ha-
maraBaHe Ha obwama npexxuBaemocm, gokamo npu
no-uzpazeHama nozumuBHocm Ha peuenmopa npe-
»uBaemocmma e no-gobpa. INo-Huckama ekcnpecun
Ha SSR2 npegnoaaza u no-caab epekm om npoBege-
HOmMO AeveHue. B Hawemo npoyuBaHe c 29 meceua
e no-Hucka npekuBaemocmma npu nayueHmume ¢
no3zumuBHa ekcnpecua Ha SSR2 cnpamo me3u ¢ Heea-
muBHa. ToBa 6uxme 0BACHUAU C (pakma, Ye NPoueH-
mbm Ha nayueHmume ¢ HET-u Ha naHkpeaca e egBa
19,5%. lo omHoweHuUe Ha poAama Ha ekchpecuama
Ha SSR5 kamo npegukmop 3a npexxkuBsemocm, npo-
yuBanuama B8 cBemoBer mawab ca oepaHuueHu. B
Hawemo o6caegBaHe cbe 17 meceua e no-HUCKa npe-
»kuBaemocmma npu navueHmMu C NOAOXKUMEAHa eKc-
npecua Ha SSR5. CpaBHaBalku gaHHume 3a gBama
peuenmopa, MoXe ga 3akAalyum, ye 3aBucumocmma
Me>Xgy Npe>kumaeMocm U eKCnpecua Ha comamocma-
muHoB peuenmop e no-cuAHa 3a comamocmamuHoB
peuenmop 2. C okoAO 27 meceua e no-Hucka obwama
npexkuBaemocm npu nauueHmume ¢ egHoBpemeHHa
ekcnpecus Ha SSR2 u SSR5 pe3yamam, koumo ce go-
6auxkaBa go gaHHume 6 Aumepamypama. Bucokama
eKcnpecun Ha peuenmopu NpegnoAaza AevyeHue CbC
comamocmamuHoBu aHaAo3u, a HUCKama - ynompe-
6a Ha obwu cxemu Ha xumuomepanus (41).

3akAaloyeHue

Kamo cepuo3eH Hegocmambk Ha UMYHOXUCMOXU-
MuUYHUA Memog ce u3mbkBa Auncama Ha cmaHgapmu-
3auuna Ha memoga u HeonpegeaeHama yyBcmBumen-
Hocm Ha cbwua. CKaaa 3a oueHKa Ha ekcnpecuama Ha
comamocmamuHoB peuenmop 2 e npegaoXkeHa om
Volante u comp. (4) u e npuema, Ho He e ymBbpgeHa.
B 6bgewe ca Heobxogumu owe npoyuBaHua Bbpxy
20AeMU NoNYAaUUU C uea cb3gaBaHe Ha cmaHgapmu-
3upaHu Npouegypu 3a UMYHOXUCMOXUMUYHA OUEHKa
Ha ekcnpecuama Ha comamocmamuxoBu peuenmopu.
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Introduction: Neuroendocrine tumors (NETs) are a spectrum of rare and heterogeneous neoplasms with differ-
ent functional and biological behavior. For many years, somatostatin analogues (SSAs) have been used as a form of
targeted therapy to control symptoms resulting from hormonal hypersecretion from functional NETs. In recent years,
somatostatin receptors (SSRs) have been actively studied as important targets for the diagnosis and treatment of NETs.

Materials: A retrospective study involving neuroendocrine tumors of the gastrointestinal tract for the period of 2011-
2018. The immunohistochemical expression of somastostatin receptors 2 and 5 in patients with gastrointestinal neuroendo-
crine tumors diagnosed at the University Hospital ,Dr. Georgi Stranski”, Pleven was studied over a 7-year period.

Results and Discussion: The positive expression for somatostatin receptor 2 is 22% and 20% for somatostatin
receptor 5. The diffuse / focal expression ratio of receptor 2 is approximately 1,2 / 1 (17,1: 14,6), while at receptor
5itis 1/3 (4,9: 14,6). The expression of somatostatin receptors depends on the differentiation, localization, histo-
logical type and functionality of the tumor. SSTR2a showed expression in 100% of gastrinomas, 58% of insulinomas
and 86% of gastrointestinal NETs, while SSTR5 immunoreactivity was found in 76% of gastrinomas, 78% of insuli-
nomas and 83% of gastroenteropancreatic tumors (GEP)-NETs.

Conclusion: Somatostatin receptors 2 and 5 are specific and sensitive in the theranostics of GEP-NETs, but
have not yet been validated in modern medicine.

Key words: somatostatin receptors 2 and 5, neuroendocrine tumors, gastroenteropancreatic tumors, gastrino-
mas, insulinomas

3. Markers for monitoring of treatment

Introduction

A biomarker is a ,feature”, which is objectively
measurable and evaluated as an indicator of normal
biological processes, pathogenic processes, or phar-
macological reactions to therapeutic agents or inter-
ventions (1).

Biomarkers in gastroenteropancreatic neuroendo-
crine tumors can be divided into 4 categories accord-
ing to Jiao Y, et al. (2).

1. Markers for early diagnosis

2. Prognostic markers

4. Markers for choice of treatment

For many years, somatostatin analogues (SSAs)
have been used as a form of targeted therapy to con-
trol symptoms resulting from hormonal hypersecretion
from functional neuroendocrine tumors (NETs). In re-
cent years, somatostatin receptors (SSRs) have been
actively studied as important targets for the diagnosis
and treatment of NETSs.

In 1982, the first analogues of samatostatin were
synthesized. The first synthesized analogue approved for
clinical use was octreotide (3). In the early 1990s, five

Endocrinologia vol. XXVI N¢1/2021




Vladova, Paulina T. et al

subtypes of somatostatin receptors (SSTs), called SST1
to SST5, were cloned into mice, rats, and humans (4-12).

SST2 is the most common subtype found in gas-
troenteropancreatic tumors. It was identified in 70% of
NET cases (13-22). SST2 is more common in gastrino-
mas (100%) than in insulinomas (58%). It is found in a
higher percentage in functionally active tumors than in
functionally inactive, and more often in gastrointestinal
neoplasms than in pancreatic (13).

SST5 is the second most common SST subtype
expressed in gastroenteropancreatic neuroendocrine
neoplasms. SST5 was found in 62% -93% of neuroen-
docrine tumors. There is less expression in the pancreas
compared to intestinal tumors and higher expression
levels in functionally active than in functionally inactive
tumors (23).

Materials and methods

1. Study group

The study is retrospective and single-center cover-
ing the period 2010-2018. It involved 41 patients with
diagnosed gastroenteropancreatic neuroendocrine
tumors in the surgical units of UMHAT ,Dr. Georgi
Stranski” - Pleven.

2. Sources of information

Data from the Regional Cancer Registry in the city
of Pleven was used as the main source of information.
The medical histories of the 41 patients included in the
study were studied. From them, suitable histological ma-
terials were selected for immunohistochemical examina-
tion of the expression of somatostatin receptors 2 and 5.

3. Immunohistochemical method

Tumor tissue profiles (3 mm) were dewaxed in
xylene and rehydrated in alcoholic solution. The sec-
tions were then placed in 0,5% hydrogen peroxide in
methanol for 10 minutes to block endogenous peroxi-
dase activity. Microwave antigen was extracted for 20
minutes in a citrate buffer. Immunohistochemical stain-
ing was performed using the NovolLink polymer de-
tection system (Novocastra, Leica Microsystems, Mil-
tonKeynes, UK). Sections of each tissue sample were
incubated with rabbit anti-SSTR2 antibody (UMB1, Ab-
cam; ab9550) and rabbit anti-SSTR5 antibody (UMB4,
Abcam; ab28618) at a 1:100 dilution for 1 hour at
room temperature. The samples were then subjected
to a post-primary block for 30 minutes, followed by No-
volink polymer for 30 minutes in a humid chamber at
room temperature.Reaction products were visualized us-
ing freshly prepared Novolink DAB solution (3,3"-diami-
nobenzidine tetrahydrochloride) for 10 minutes by add-
ing 50 ml of DAB chromagen to 1 ml of Novolink DAB
substrate buffer. Slides were stained with Mayer's hema-
toxylin and mounted. Normal pancreatic tissue was used
for internal positive control. Semi-quantitative analysis of
the stained sections was performed by an independent
pathologist using the DAKO HER2 / neu assessment.

3.1. Histological interpretation

A modified assessment system, standardized and
proposed by Volante et al. (4), was used to assess
SSTR2 and SSTR5 immunopositivity. The evaluation sys-
tem is as follows: 0, lack of immunoreactivity; 1, pure
cytoplasmic immunoreactivity, either focal or diffuse;
2, membrane reactivity in < 50% of tumor cells, regard-
less of the presence of cytoplasmic staining; and 3, pe-
ripheral membrane reactivity in > 50% of tumor cells,
regardless of the presence of cytoplasmic staining. Cas-
es with a score of 2-3 are considered positive and 0-1
are considered negative. Normal pancreatic tissue was
used to control both receptors.

4. Statistical methods

The data were entered and processed with the
IBM SPSS Statistics 25.0 statistical package. For a signif-
icance level at which the null hypothesis is rejected, p
<0,05 was assumed.

Results

The study included 41 patients with a mean age of
62,54 £ 15,97 years in the range of 24-86 years. Twelve
(29,3%) of them were men and 29 (70,7%) were women.
In terms of localization, neuroendocrine tumors of the co-
lon predominate (26,8%), followed by those of the appen-
dix (24,4%), pancreas (19,5%) and stomach (7,3%). No
patients were treated with somatostatin analogues. Surgi-
cal treatment was performed in the appropriate volume
and general chemotherapy regimens were administered.
The positive expression of somatostatin receptor 2 was
22% and of somatostatin receptor 5 - 20% (Fig.1, Fig. 2).

The diffuse / focal expression ratio of receptor 2 is
approximately 1,2 / 1 (17,1: 14,6), while of receptor 5
itis 1/3(4,9: 14,6) (Fig. 3, Fig. 4).

Somatostatin receptor expression 2

The Kaplan-Meyer analysis showed about 29
months lower survival of patients with positive soma-
tostatin receptor 2 expression than those with negative,
but the Log Rank, Breslow and Tarone-Ware tests found
that the difference was not significant. The probable
reason for this result is the low number of deaths in pa-
tients with somatostatin receptor 2 positive expression.

In Figure 5 it is seen that the survival rate of those
with positive expression of somatostatin receptor 2
ends significantly earlier and falls to zero (Fig. 5).

Somatostatin receptor expression 5

The Kaplan-Meyer analysis showed about 17 months
lower survival rate of patients with positive somatostatin
receptor 5 expression than those with negative, but the
Log Rank, Breslow and Tarone-Ware tests found that the
difference was not significant. The probable reason for-
this result is the small number of deaths in patients with
somatostatin receptor 5 positive expression.

In Figure 6 it is seen that the survival of those with
positive expression of somatostatin receptor 5 ends sig-
nificantly earlier, but with a higher value (Fig. 6).
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_ Antibodies administered.

Antibodies No Producer Dilution Clonality [ Ramus
Anti-Somatostatin ab9550 abcam 1:100 Rabbit- poly -
Receptor 2 antibody
Anti-Somatostatin ab28618 abcam 1:100 Rabbit- poly -
Receptor 5 antibody

Simultaneous expression of somatostatin receptors
2and 5

The Kaplan-Meyer analysis showed about 27
months lower survival in patients with concomitant
expression of somatostatin receptors 2 and 5 than the
others, but the Log Rank, Breslow and Tarone-Ware
tests found that the difference was not significant. The
probable reason for this result is the small number of
deaths in patients with positive expression.

In Figure 7, it can be seen that the survival func-
tion of positive co-expression of somatostatin receptors
2 and 5 ends significantly earlier, but with a higher value
(Fig 7). Since somatostatin receptor 2 expression is a di-
chotomous variable, we applied binary logistic analysis.
Indicators such as carcinoid syndrome, tumor differentia-
tion (G), histological type of tumor, disease stage, tumor
location, age and sex were tested as possible factors. So-
matostatin receptor 5 expression is alsoa dichotomous
variable. We re-applied binary logistic analysis. The same
parameters were tested as possible factors: carcinoid
syndrome, tumor differentiation (G), histological type of
tumor, stage of the disease, tumor location, age and sex.

Discussion

Our aim was to study the expression of soma-
tostatin receptors 2 and 5 in the patients we examined.
An important feature of neuroendocrine tumors is the
overexpression of somatostatin receptors, which allows
obtaining not only a highly specific image by nuclear
medical methods, but also personalized radionuclide
treatment. Somatostatin binds to all somatostatin re-
ceptors, in contrast, the first synthesized somatostatin
analogue octreotide and the subsequent synthesized
lanreotide bind only to SSTR2 and SSTR5.Recent
studies have shown that a large proportion of neuro-
endocrine neoplasms express somatostatin receptors
SSTR1-SSTR5, which largely depends on the differen-
tiation and type of tumor (24-28). Immunohistochem-
ical studies in gastroenteropancreatic neuroendocrine
neoplasms show that SSTR2 type is expressed in the
highest percentage (84-100% of cases with G1-G2) and
SSTR5 in a lower percentage (55 -83%) (29, 30). SSTR
2a showed expression in 100% of gastrinomas, 58%
of insulinomas and 86% of gastrointestinal NETs, while
SSTR5 immunoreactivity was found in 76% of gastrino-
mas, 78% of insulinomas and 83% of GEP-NETs (31).

In our study, positive expression of somatostatin

Frequency distribution of patients by

somatostatin receptor expression 2.

ositive;
9; 22,0% -

Negative;
32;78,0%

Frequency distribution of patients by
somatostatin receptor 5 expression (data
not available for one patient).

receptor 2 was observed in 22% of patients, and for so-
matostatin receptor 5 it was 20%. For positive expres-
sion of SSR2 we accepted membrane staining or mem-
brane and cytoplasmic, while for SSR5 - any staining,
both cytoplasmic and membrane. The low frequency of
expression of both receptors can be explained by the
high percentage of poorly differentiated neuroendocrine
carcinomas G3 in the cohort of patients we studied. We
set the task of studying and comparing the focal and dif-
fuse expression of the two receptors. The diffuse / focal
expression ratio for receptor 2 is approximately 1,2 / 1,
while for receptor 5 it is 1 / 3. Some studies have high-
lighted the role of focal expression as a reason for the lack
of effect of treatment with somatostatin analogues (32).
Zhao et al reported 86,7% expression in GEP-NETs
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of SSR2 and 47,2% of SSR5 (33). Volante et al. (4) report-
ed 79% SSR2 expression in highly differentiated tumors,
while in poorly differentiated tumors it was 44%. SSR5
is expressed in 71% of well-differentiated tumors, while
in poorly differentiated the expression is only 28% (4).
According to the degree of differentiation, SSTR 2 is ex-
pressed in 91% of G1 tumors, 82,8% in G 2 and 100%
in G3. While SSTR5 show expression in 81,8%, 60% and
0% of grade G1, G2 and G3, respectively. Regarding
the location of the tumor, heterogeneity in the expres-
sion of the two mentioned receptors is also observed.
Fighty-five percent of pancreatic, 100% of gastric, 70%
of small intestinal, 85,7% of appendicular, and 100% of
rectal NETs show SSTR 2 expression. SSTR 5 is positive
in: 61,9% of the pancreas, 37,5% of the stomach, 70%
of the intestinal 71,5% of the appendicular and 66,6% of
the rectal neuroendocrine tumors (34, 35). Pisarek et al.
found that SSR5 expression decreased with increasing
tumor differentiation (36). Volante et al. (4) found SSTR2
in 79% of well-differentiated neuroendocrine tumors/

e e |
2 4 8 10

6 12 14 16

carcinomas and in 44% of poorly differentiated neu-
roendocrine carcinomas. Poorly differentiated tumors
[G3 tumors and neuroendocrine carcinoma (NEC) +
mixed adenoneuroendocrine carcinoma (MANEC)]
have lower SSTR2 expression compared to well- and
moderately differentiated tumors [G1, G2 tumors and
neuroendocrine tumor (NET)]. The expression of SSTR2
in stage | and Il tumors was 77,5%, which was signifi-
cantly increased compared to stage Ill and IV tumors
(58,3%; P=0,014) (4). Similarly, SSTR5 expression is
significantly higher in pancreatic and well-differentiated
tumors than in gastrointestinal and poorly differentiated
tumors (37).

We did not find a similar relationship in our study.
In our study, a higher rate of receptor expression was
observed in G2 tumors. In the monitored cohort of pa-
tients, the percentage of those diagnosed with a neuro-
endocrine tumor of the pancreas was very low. We do
not have data on the exact histological variant of thet-
umor. According to the literature, insulinomas in 90%

4
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of cases are benign and independent and in 99% are
located in the pancreas (38). They express SSTR1 and
SSTR2, while de Sa et al. (39) reported SSTR5 positive
expression associated with tumor size and aggression.
Glucagonoma is the third most common endocrine-se-
creting tumor of islet cells, which in 70% of cases is ma-
lignant. Glucagonomas show high expression of SSTR2
and lower expression of SSTR5. However, due to the
very low frequency of glucagonomes, it is difficult to
make a generalized statement about the typical expres-
sion pattern of SSTRs. Gastrinomas (gastrin-producing
tumors) account for up to 20% of pancreatic endocrine
tumors, SSTR2 (up to 100%) and SSTR5 (76-100%)
are expressed predominantly in gastrinomas, which
correlates well with the clinical response to octreotide
treatment. Somatostatinomas (somatostatin tumors),
which are 90% malignant and PP-producing tumors,
are extremely rare. VIPomas are vasoactive intestinal
polypeptides that produce tumors that are often foun-
din the endocrine islets. SSTR5 appears to be positive
predominantly in somatostatinomas, while SSTR2- pre-
dominantly in VIPomas (40), providing a molecular ba-
sis for diagnostic and therapeutic targeting with radio-
active octreotide.

Lower SSR2 expression correlates with a decrease
in overall survival, whereas with more pronounced re-
ceptor positivity, survival is better. The lower expres-
sion of SSR2 suggests a weaker effect of the treatment.

In our study, the 29-month survival rate was lower
in patients with positive SSR2 expression than in those
with negative. We would explain this by the fact that
the percentage of patients with NETs of the pancreas
is only 19,5%.

Regarding the role of SSR5 expression as a pre-
dictor of survival, worldwide studies are limited. In our
study, survival was 17 months lower in patients with
SSR5-positive expression. Comparing the data for the
two receptors, we can conclude that the relationship
between digestibility and somatostatin receptor expres-
sion is stronger for somatostatin receptor 2. The overall
survival is lower by about 27 months in patients with
co-expression of SSR2 and SSR5. A result that is close
to the data in the literature. High receptor expression
suggests treatment with somatostatin analogues, and
low - the use of general chemotherapy regimens (41).

Conclusion

A serious drawback of the immunohistochemical
method is it's lack of standardization and indeterminate
sensitivity. A scale for assessing somatostatin receptor
2 expression has been proposed by Volante et al. (4)
which has been accepted but not validated. In the future,
more studies on large populations are needed to estab-
lish standardized procedures for immunohistochemical
assessment of somatostatin receptor expression.
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Pe3siome

INoroBume xopmoHu yuacmBam 6 pazBumuemo Ha >xeHckume noAoBu opzaHu u gpopmupaHemo Ha Bmo-
puuyHume noaoBu 6eae3u, B karuueBua memaboAu3zbm U MymopozeHe3ama Ha 2bpga, eHgomempuym, 6aA
gpob u gp. YcmanoBeHo e, ye B 6erogpobHama pakoBa mbkaH ce cuHme3upa apomamasa, Koamo npeBpbuwa
aHgpoCmeHguoHa u mecmocmepoHa 8 ecmpoH u ecmpaguoa.

Llea: Aa ce uzcaegBa cepymHama KOHUEHMpayua Ha ecmpaguoAa NPU >KeHu ¢ HegpebHoKkAembUeH Geno-
gpoben pak (HABP).

Mamepuaa u memogu: lpoBegeHo e pempocnekmuBHo npoyuBaHe om muna ,cayvad-koHmpoaa” 6 Ka-
megpama no CneuuaaHa xupypaua, MY, NMroBguB u Bmopa xupypauuHa kauHuka, YMBAA ,C8. Teopau” - lao-
BguB, Bbpxy 90 xxeHu, Henywauku, paznpegereHu 6 gBe 2pynu: ,caydau” - 49 xeHu ¢ HABP u ,koHmpoau”
- 41 xeHu.

Pezyamamu: CpegHama Bb3pacm npu >keHume ¢ HABP e 65,90 + 12,02 2., kamo Hall-maagama >KeHa e Ha
40 2., a Hat-Bvb3pacmHama - Ha 87 2. CepymHama KoOHUeHmMpauua Ha ecmpaguoAa B 2pynama Ha cayyaume e
noumu 5 nbmu no-Bucoka 6 cpaBreHue ¢ koHMpoaHama 2pyna. YcmaHoBuxme cuz2HubukaHmMHa KopeAauua
mexkgy HuBama Ha ecmpaguoaa u Haauduemo Ha HABP (p=0,04 ).

3akarouerue: MNo-Bucokama cepymHa KoHueHMpauua Ha ecmpaguoA 8 meHonay3ama e pucko8 pakmop 3a
pazBumuemo Ha HegpeOGHOKAeMbUeH berogpobeH pak.

KatoyoBu gymu: negpebrokaembuen GerogpobeH pak, ecmpaguoa, meHonay3sa, ecmpozeHoBu peuenmopu.

ckume noaoBu opzaHu u popmupaHemo Ha Bmopuu-

BbBegeHue

[Npe3 nocaegHume 20 20guHU ce 3agbabouuxa
npoyuBaruama Bbpxy noroBume pazaudua npu Ha-
KOU MaAuz2HeHu 3aboanBaHun, BkalouuMeAHO U Npu
KapuuHoma Ha 6eaua gpob (1). M38ecmHo e, ye no-
AoBume xopmoHu yuacmBam 6 pazBumuemo Ha >keH-

Hume noaoBu Geae3u, B kaayueBua memaboauzbm
U MymopozeHe3ama Ha 2bpga, eHgomempuym, 6aA
gpob u gp. ToBa obacHaBa ekcnpecuama Ha npoze-
cmepoHoBu u ecmpozeHoBu peuenmopu kakmo 6
HOpMaAHama, maka u 8 mymopHo npomeHeHama mb-
kaH. B bearogpobHama pakoBa mbkaH ce cuHme3upa
apomamasa (CYPT19AT). Ta e yumoxmom P-450 eH3um,
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koumo npeBpbwa aHgpocmeHguoHa u mecmocmepoHa 6 ec-
MPOH U ecmpaguoa (2).

Bce noBeuve ce guckymupa yyacmuemo Ha XOPMOHAAHU-
me pakmopu 6 namozeHe3ama Ha 6erogpobHuUA pak, kKamo e
gokazaHa noaoXKumeaHa Kopeaauusa mexxgy Bucokume HuBa
Ha apomamasa u ecmpaguoa (E2) 8 pakoBume kaemku npu
>KeHU ¢ HegpebHokAembueH berogpober pak (HABP) (3,4).

Mamepuaau u memogu

[NpoBegeHo e pempocnekmuBHo npoyuBaHe no muna
»CAyvat-koHmpoaa” 866 Bmopa XupypauuHa KauHuka, YM-
BAA ,CB. lfeopau” u Kamegpama no CneuuaaHa xupypaus, MY
- [MAroBguB, B8 nepuoga m. aHyapu 2016 2. - m. cenmemBpu
2019 2. O6xBaHamu ca 90 »eHu, Henywavku, pajgeaeHu 6 gBe
2pynu: ,caydau” - 49 nauuermku ¢ HABP (BkaouBawu kpu-
mepuu: Bb3pacm > 40 2.; paxkgau >KeHu; >keHu ¢ ecmecmBeHo
HacMbNUAA MEHONAY3a; XUCMOAO2UYHO goKa3aH KapuuHOM Ha
beaua gpob); ,koHmpoau” - 41 nauueHmMKU, aHaAO2UYHU NO
Kpumepuu Ha nbpBama 2pyna, HO 6e3 OHKOAO2UYHU 3a60Aa-
Banua. MpoyuBaHemo omaoBapa HaNbAHO Ha cmaHgapmume
U Kpumepuume 3a Hay4HOCm U emuyHoCcm u e ogobpeHo om
Komucuama no HayuHa emuka kbm CbBema no HayuHo-uzcae-
goBameacka getiHocm npu MY, MaoBguB.

CepymHama KoOHUEHMpauua Ha ecmpaguona, C pede-
peHmHu cmodHocmu 3a »keHu 6 meHonay3a (73-147 pmol/L)
e onpegeAeHa UMYHOXUMUYHO, Ypes

Tabauya 1.
MpoueHmHo paznpegereHue no Bb3zpacmoBu 2pynu.
Ipyna cayuau KonmpoaHa 2pyna
Bb3pacm N % N %
40e. 2 4,10% 0 0%
41-50e. 5 10,20% 1 2,40%
51-602. 8 16,30% 9 22,00%
61-70e2. 15 30,60% 19 46,30%
71-802. 14 28,60% 12 29,30%
>802. 5 10,20% 0 0%
Obwo 49 100% 41 100%

u3noa3BaHe Ha XeMUAYMUHCUEHMEH npuuun ¢ aBmomamuveH
UMyHoAo2uueH aHaauzamop (Access 2) 6 LieHmpaaHa Kaunuu-
Ha Aabopamopusa - YMBAA ,CB. Teopau”, MaoBguB. buono-
2udHUAM mamepuaa e B63em ampaBmamuuHo npu cna3Baxe
Ha cmaHgapmHume ycaoBua. 3a ueaume Ha uzcaegBaHemo e
uznoa3BaH cepym 6e3 xemoau3a u Aunemus.
Cmamucmuyeckama obpabomka Ha pe3yamamume e u3-
BbpweHa cbc cmamucmudecku nakem SPSS v 23; SPSS Inc.,
Chicago, IL, USA. M3noA38aHume aHaAu3u ca: yeCmomHo pas-
npegenerue, x* (,xu kBagpam®“) Ha MupcbH, KoeuyueHm Ha

Kpamep u AuHEeH pe2pecuoHeH aHaau3, one-
way ANOVA. Pesyamamume ca npegcmaBe-
HU upe3 cpegHa apummemuuHa BeauyuHa u
cmaHgapmHo omkAoHeHue (mean * SD). W3-
noa3zBaHomo kKpumuyHo HUBO Ha 3Havumocm
e a=0,05. CvomBemnama HyaeBa xunome-
3a ce omxBbpaa, koecamo P cmolHocmma
(P-value) e no-maaka om a.

Pesyanmamu

CpegHama Bb3pacm npu 2pynama c
HABP e 65,90£12,02 2., kamo Hal-mAagama
>keHa e Ha 40 2., a Hal-Bb3pacmHama - Ha 87
2. CpegHama Bb3pacm npu KOHMpOAHama
2pyna e cvnocmaBuma - 64,957,004, kamo
Hal- MAagama >keHa e Ha 48 2., a Hau-Bb3pacm-
Hama - Ha 77 2. [lpoueHMHOMO pa3znpegene-
Hue no Bb3pacmoBu 2pynu e npegcmabero 6
Tabauyal.

He 6ewe gokazaHa cmamucmuuecku
3Hauyuma pazauka mexxkgy Bb3pacmma  Ha
KOHMpOAHamMa 2pyna u 2pynama Ha cAyvau-
me (p>0.05). HaG-20aam u npu gBeme 2pynu
e npoueHMbmM Ha >keHume 6b6 Bb3pacmma
61-70 2.

YcmanoBaBame cmamucmuuecku 3Havu-
ma pazauka 6 cpegHume cmoUHOCMU Ha ec-
mpaguoAa npu u3caegBaHume om Hac 2py-
nu (p<0,0001). INpu epynama Ha cAaydaume
cpegHa cmoUHOCM Ha ecmpaguoaa e 304,14
pmol/L (Due.1), a npu KoHMpoAHama 2pyna
cpegHama cmouHocm e 63,05 pmol/L (Due.2).
CepymHama KoHueHmpauua Ha ecmpaguoaa 6
2pynama Ha »xeHume ¢ 6erogpobeH KapuuHom
e noumu nem nbvmu no-Bucoka 8 cpaBHerue
C KOHmMpoaAHama 2pyna. YcmaHoBuxme cue-
HUUKAHMHa KopeAauua MeXgy cepymHama
KOHUEHmMpayua Ha ecmpaguoAa U HaAu4yuemo
Ha KapuuHom Ha beaus gpob (p=0,04).

ObcbikgaHe

MoroBume pazaudua NO oMHoOweHUe Ha
6erogpobHuA pak Harazam Heobxogumocmma
OM aHaAu3upaHe Ha poAama Ha >KeHckume Nno-
AoBu xopmoHu. XXenume ¢ HABP umam no-Buco-
Ku HUBa Ha ecmpozeru B8 cepyma B cpaBHeHue ¢
KAUHUYHO 3gpaBu »keHu Ha cbwama Bb3pacm,
kamo HuBomo um HamaraBa 3HaYUMeEAHO caeq
AeveHue (5,6). B Hawemo npoyuBaHe ycmaro-
BaBame noumu nem nbmu no-Bucoku HuBa Ha
ecmpaguoa 8 cepyma npu >keHu ¢ HABP 6 cpaB-
HEeHue C KOHMpPOAHama 2pyna.

EcmpozeHume npu »keHume 8 penpogyk-
muBHa Bb3pacm ce cuHme3zupam om adyHUKa
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u nAaueHmama. M3Becmuo e, ue cepymHume
HuBa Ha ecmpaguoaa ce yBeauvaBam Henpe-
KbCHamo npe3 6GpemeHHOCMMa, Kamo goc-
mueam cBoa nuk npe3 Bmopua u mpemusn
mpumecmbp (go 7200 pg/mL). 3a cpaBHe-
Hue, cmoUHocmume Ha ecmpaguoaa 8 nocm-
meHonay3ama ca nog 18 pg/mL (2,7,8). INpu
>keHume B nocmmeHonay3a ecmpozeHume ce
cuHmeszupam upe3 CYPT19A1 B HezoHagHa
MbKaH Kamo MacmHa mukaH u 6aA gpob. Apo-
mMamazama uma mHoxxecmBo npomomopu u
me ce ekcnpecupam kakmo 6 nbpBuuHama,
maka u B memacmamuuHama 6GerogpobHa
mbKkaH, koemo om cBoa cmpaHa cmumyau-
pa cuHmesama Ha f-ecmpaguoa 8 pakoBume
KAEMKU. AOKa3zaHa e NOAOXKUMEAHa KopeAa-
yua mexxgy Bucokume HuBa Ha apomamasa u
ecmpaguoa 8 pakoBume KAemKu Npu >KeHu ¢
HABP (3,4,9-11).

lkeda K. u comp. (11) uzcregBam KoOH-
ueHmpayuume Ha ecmpoeeH 6 HopmaaHa
U mymopHa mbkaH Ha Geaua gpob u ycma-
HoBaBam Bucoku HuBa Ha ecmpozeHume B
mymopHama mbkaH. B gpyeu npoyuBaHusa
npu xeHu B meHonay3a c KapuuHom Ha be-
Aaua gpob ca ycmanoBeHu Bucoku KoHueH-
mpauuu Ha ecmpaguoAra B naeBpasHama
meuyHocm npu u3caegBaHe Ha MaAu2HeHU
naeBpaanu uzaubu (9,12).

Cyuma ce, uve ek3zozeHHo BHeceHume
XOpPMOHU mo2am ga noBauaam pa3zBumuemo
Ha pak Ha 6eaua gpo6. Ho, gaHHUMe 3a Bpb3-
Kama Mexxgy XopmoHo3amecmumeAHama me-
panua (X3T) u pucka om KapuuHom Ha beaus
gpo6 ca npomuBopeuuBu. PaHgomuzupaHu
KOHmMpoAupaHu npoyuBaHua npegnoaazam,
Yye mepanuama C ecmpozeH/Npo2ecmuH no-
Buwaba 3ab6oreBaemocmma u cmbpmHoCcm-
ma om pak Ha Oeaua gpo0b (13,14). Taka,
Slatore C. u comp. (13) gokaagBam, ue >keHu-
me 6 meHonay3a, npuemawu KombuHauuama
ecmpozeH/npozecmuH umam 50% no-Bucok
puck om pa3zBumue Ha pak Ha Geaua gpob
npu ynompeba Ha npenapamume noBeve om
10 2oguHu.

Greiser C. u comp. (14) uzBvpwBam cuc-
memeH npeaaeg u Mema-aHaau3 Ha 18 npoyu-
BaHua 3a pucka om pak Ha Geaun gpob caeg
ynompeba Ha X3T. Ob6obweHuam aHaAu3 Ha
gaHHume noka3Ba, ye ynompebama Ha X3T
npu Henywavku moxke ga yBeauyu pucka om
b6earogpobeH ageHokapuuHom (14).

YcmanoBaBam ce emHuyecku u 2eozpad-
cku ocobeHocmu B yecmomama Ha paka Ha
6eAun gpob npu >xeHUMe Henyuwayku.
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MpoyuBane B8 CbeguHeHume Amepukarcku LLlamu no-
ka3Ba, ue 10-15% om HABP ce ycmanoBaBa npu Heny-
wia4u, Kamo no-v4ecmo e npu >xxeHume (17,5%) 6 cpab-
HeHue ¢ mbxkeme (6,9%). B A3ua Hag 50% om xxeHume
Henywayku pa3zBuBam pak Ha 6eaus gpob (15).

3a Bpb3kama mexxgy ecmpozeHume U Kapuu-
Homa Ha bGeaua gpob 2080pu u ekcnpecusma Ha
ecmpoezeHHU peuenmopu 6 mymopHama mbkaH. B
b6erogpobHama pakoBa muvkaH npu HABP ocHoBHO
ce ekcnpecupa ecmpozeHoB peuenmop - B (ER- B).
Had-8epoamHo moi yuacmBa 666 BbmpeympobHo-
mo pa3zBumue Ha 6eaun gpob. ER-f e pyHkuuoHareH
peuenmop ¢ ajpuHUMem Kbm -ecmpaguoaa. AkmuB-
Hocmma Ha ER-f moxe ga 6bge 6aokupaHa in vitro
C uHxubumopu. [NpozecmepoHbmM UHXUOUPA KAEMBY-
Hama npoaAudepayua U uHgyuupa anonmo3ama npu
HABP. To3u ecekm Ha npozecmepoHa KopeAupa C
no-2oAama npexkuBaemocm npu >xeHu ¢ HABP (16,17).

Kakmo npu mbXkeme, maka u npu >xeHume 6
0KOAO 73% om cayuaume Ha HABP ce ycmanoBaBam
no-Bucoku HuBa Ha ecmpaguoa 6 pakoBama mubkaH.
Te3u pesyamamu omHoBo nokazBam, ue ecmpaguo-
Abm ce npousBexkga rokarHo 8 HABP upe3 unmpa-

MyMOpHUA CUHMe3 Ha apomama3sa (16-18). Pesyama-
mume om Hawemo npoyyBaHe nomBbprkgaBam 3a-
Bucumocmma mexkgy cepymHama KoHueHmpauua Ha
ecmpaguoaa u Haauyuemo Ha HABP.

bearogpobHuam pak ce ouepmaBa kamo ocHoBeH
3gpaBeH npobAaem Npu >KeHUMe, ¢ HenpekbCHamMo Ha-
pacmBawa vyecmoma u Bucoka cmbpmHocm. XKeHu-
me Henywayku no-yecmo pa3BuBam GerogpobeH pak
B cpaBHeHue ¢ mbxeme Henywayu, kKoemo omHoB0
nocmaBa Bbnpoca 3a yyacmuemo Ha XOpMOHaAHUME
pakmopu B 2eHezama Ha HABP npu >kenume (18).

AuzatHbm Ha npoyuBaHemo u obembm Ha uzcaeg-
Banama u3Bagka ca AuMumupawu NO OMHOWEHUE Ha
kamezopuuHu u3Bogu, Ho ycmanoBeHama om Hac no-
AOYKUMEAHA KopeAauua mexkgy Bucokume cepymHu KOH-
ueHmMpauuu Ha ecmpaguoaa u pazBumuemo Ha HABP e
6 noA3a Ha npegnoAazaeMomo yyacmue Ha eCmpozeHu-
me 6 2eHe3ama Ha 3aboaaBaHemo.

B 3axaroyenue: [paBuaHomo uHmepnpemupaxe
U no-HamamwbwHUMe 3agbAboueHu npoyuBaHus Bop-
Xy poAama Ha ecmpozeHume B kapuuHoz2eH3ama Ha
HABP npu >keHume, Hal-8epoamHo Gu NpomeHUAO
cmpamezuama 3a npeBeHuua u AeveHue.

otext.org

v C60o60gHO gocmbneH calim, npegaazaw] uguepnameaHa
uHpopmayua 6b6 Bcuuku obAacmu Ha KAUHUYHaAmMa
eHQOKDUHO/\OZUH npegocmaBeHa om eKun Bogemu
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Sex hormones are involved in the development of the female genital organs and the formation of secondary
sexual characteristics, in calcium metabolism and in tumorigenesis of the breasts, endometrium, lungs and others.
Aromatase has been found to be synthesized in lung cancer tissue and it converts androstenedione and testoster-

one to estrone and estradiol.

Objective: To investigate the serum estradiol concentration in women with non-small cell lung cancer (NSCLC).

Material and methods: A retrospective study of the ,case-contro

l//

type was conducted at the Department of

Special Surgery, at the Medical University of Plovdiv and the Second Surgical Clinic, in the ,Sv. Georgy” University
Hospital - Plovdiv, on 90 women, non-smokers, divided into two groups: ,cases” - 49 women with NSCLC and

,controls” - 41 women.

Results: The mean age of women with NSCLC was 65,90+12,02 years, with the youngest woman being 40
years old and the oldest being 87 years old. The serum estradiol concentration in the case group was almost 5 times
higher than in the control group. We found a significant correlation between estradiol levels and the presence of

NSCLC (p=0,04).

Conclusion: Higher serum estradiol concentration at menopause is a risk factor for the development of non-

small cell lung cancer.

Key words: non-small cell lung cancer, estradiol, menopause, estrogen receptors.

Introduction

In the last 20 years, studies on gender differences
in some malignancies, including lung cancer, have in-
tensified (1). It is known that sex hormones are involved
in the development of the female genitalia and the for-
mation of secondary sexual characteristics, in calcium
metabolism and tumorigenesis of the breasts, endome-
trium, lungs and others. This explains the expression of

progesterone and estrogen receptors in both normal
and tumor-altered tissue. Aromatase (CYP19A1) is syn-
thesized in lung cancer tissue. It is a cytochtom P-450
enzyme that converts androstenedione and testoster-
one to estrone and estradiol (2).

The involvement of hormonal factors in the patho-
genesis of lung cancer is increasingly being discussed,
with a positive correlation between high levels of aro-
matase and estradiol (E2) in cancer cells in women with
non-small cell lung cancer (NSCLC) (3,4).
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Material and methods

A retrospective study on the type of ,case-control” was
conducted at the Second Surgical Clinic, "Sv. Georgy” Univer-
sity Hospital and the Department of Special Surgery, MU - Plo-
vdiv, during the period January 2016 - September 2019. Ninety
non-smoking women were analyzed, divided into two groups:
,Cases”- 49 patients with  NSCLC including criteria: age > 40
years, women who gave birth, women with natural menopause,
histologically proven lung cancer; ,Controls” - 41 patients, sim-
ilar in criteria to the first group, but without cancer. The study
completely meets the standards and criteria for science and
ethics and is approved by the Commission on Scientific Ethics
at the Council for Research at MU-Plovdiv.

The serum concentration of estradiol, with reference values
for menopausal women (73-147 pmol/L), was determined immu-
nochemically, using a chemiluminescent principle with an auto-
matic immunological analyzer (Access 2) in the Central Clinical
Laboratory - ,Sv. Georgy” University Hospital, Plovdiv. The biolog-
ical material was taken atraumatically under standard conditions.
Serum without hemolysis and lipemia was used for the study.

Statistical processing of the results was performed with
the statistical package SPSS v 23; SPSS Inc., Chicago, IL, USA.
The analyzes used are: frequency distribution, Pearson's x (,chi
square”), Kramer's coefficient and linear regression analysis,

Table 1.

Percentage distribution by age groups.

Group of cases Control group

Age N % N %

40y 2 4,10% 0 0%
41-50y 5 10,20% 1 2,40%
51-60 y 8 16,30% 9 22,00%
61-70y 15 30,60% 19 46,30%
71-80y 14 28,60% 12 29,30%

>80y 5 10,20% 0 0%
Total 49 100% 41 100%

one-way ANOVA. Results are presented by arithmetic mean
and standard deviation (mean £ SD). The critical significance
level used is a = 0,05. The corresponding null hypothesis is re-
jected when the P-value is less than a.

Results

The mean age in the group NSCLC was 65,90£12,02 years,
with the youngest woman being 40 years old and the oldest
being 87 years old. The mean age in the control group was
64,95+7,04, as the youngest woman was 48 years old, and
the oldest - 77 years old. The percentage distribution by age
groups is presented in Tablel.

There was no statistically significant difference between the
age of the control group and the case group (p> 0,05). The per-
centage of women aged 61-70 was the highest in both groups.

We found a statistically significant difference
in the mean values of estradiol in the groups
we studied (p <0,0001). In the case group, the
mean value of estradiol was 304,14 pmol/L (Fig.
1), and in the control group the mean value was
63,05 pmol/L (Fig. 2). The serum concentration
of estradiol in the group of women with lung
cancer was almost five times higher than in the
control group. We found a significant correlation
between serum estradiol concentration and the
presence of lung cancer (p=0,04).

Discussion

Gender differences in lung cancer necessi-
tate an analysis of the role of female sex hor-
mones. Women with NSCLC have higher serum
estrogen levels than clinically healthy women of
the same age, and their levels decrease signifi-
cantly after treatment (5, 6). In our study, we
found serum estradiol levels almost five times
higher in women with NSCLC compared to the
control group.

Estrogens in women of reproductive age
are synthesized by the ovary and the placenta.
Serum estradiol levels are known to increase
continuously during pregnancy, reaching their
peak during the second and third trimesters (up
to 7200 pg/mL). In comparison, postmenopausal
estradiol levels are below 18 pg/mL (2, 7, 8). In
postmenopausal women estrogens are synthe-
sized by CYP19AT1 in non-gonadal tissues such
as adipose tissue and lung tissue. Aromatase has
multiple promoters and they are expressed in
both primary and metastatic lung tissue, which in
turn stimulates the synthesis of p-estradiol in can-
cer cells. There is a positive correlation between
high levels of aromatase and estradiol in cancer
cells in women with NSCLC (3, 4, 9-11).

lkeda K. et al (11) examined estrogen con-
centrations in normal and tumor lung tissue and
found high levels of estrogen in tumor tissue. In
other studies in menopausal women with lung
cancer, high concentrations of estradiol in the
pleural fluid were found in a study of malignant
pleural effusions (9,12).

It is believed that exogenously imported
hormones may influence the development of
lung cancer. However, data on the relationship
between hormone replacement therapy (HRT)
and the risk of lung cancer are contradictory.
Randomized controlled trials suggest that estro-
gen / progestin therapy increases lung cancer
morbidity and mortality (13, 14). Thus, Slatore
C. et al. (13) reported that menopausal wom-
en taking the estrogen / progestin combination
had a 50% higher risk of developing lung cancer
when using these medications for more than
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10 years. Greiser S. et al. (14) performed a sys-
tematic review and meta-analysis of 18 studies
on the risk of lung cancer after HRT use. A gen-
eralized analysis of the data shows that the use
of HRT in non-smokers may increase the risk of
lung adenocarcinoma (14).

Ethnic and geographical features in the in-
cidence of lung cancer in non-smoking women
have been established. A study in the United
States shows that 10-15% of NSCLC cases are
found in non-smokers, more often in women
(17,5%) compared to men (6,9%). In Asia,
more than 50% of non-smoking women devel-
op lung cancer (15).

The expression of estrogen receptors in
the tumor tissue shows the relationship be-
tween estrogen and lung cancer.

The relationship between estrogen and
lung cancer is also indicated by the expression
of estrogen receptors in tumor tissue. The es-
trogen receptor - P (ER- B) is mainly expressed
in the lung cancer tissue in patients with NS-
CLC and is most probably involved in the in-
trauterine development of the lungs. ER-p is a
functional receptor with affinity for B-estradiol.
ER-B activity can be blocked in vitro by inhibi-
tors. Progesterone inhibits cell proliferation and
induces apoptosis in NSCLC. This effect of pro-
gesterone correlates with higher survival rates
in women with NSCLC (16, 17).

In both men and women, higher levels of
estradiol in cancerous tissue are found in ap-
proximately 73% of cases of NSCLC. These
results again show that estradiol is produced lo-
cally in the NSCLC by intratumoral aromatase
synthesis (16-18). The results of our study con-
firm the relationship between serum estradiol
concentration and the presence of NSCLC.

Lung cancer is emerging as a major health
problem in women, with an increasing inci-
dence and high mortality. Non-smoking wom-
en are more likely to develop lung cancer than
non-smoking men, which again raises the ques-
tion of the role of hormonal factors in the gen-
esis of NSCLC in women (18).

The design of the study and the volume of
the studied sample are limiting in terms of defi-
nite conclusions, but our positive correlation
between high serum estradiol concentrations
and the development of NSCLC is in favor of
the presumed participation of estrogens in the
genesis of the disease.

In conclusion: Proper interpretation and
further in-depth studies on the role of estrogens
in NSCLC carcinogen in women are likely to
change the prevention and treatment strategy.
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Pesiome

MpegcmabBa ce kKAuHUYEH cAayval Ha navueHmka Ha 10 2. 7 mec. Bvb3pacm ¢ egHozoguwHa gaBHocm Ha
npucmbnHo 2AaBoboaue, npugpyskeHo om 2ageHe u noBpbware, omo- u PoHoPobua, PamuAHO obpemeHeHa
3a apmepuaAHa XunepmoHusn, muzpeHa u Heonaazmu. MHO2OKpamHoO e npezaexkgaHa no noBog Ha npucmbnu-
me 6e3 ga e mepeHO apmepuarHomo HaaseaHe (AH). IMpu nopegeH npucmbn nauueHmkama e npeaaegaHa 6
CNewHo omgeAeHue U ca peaucmpupaHu mHoz2o Bucoku cmolHocmu Ha AH. Caeg KoHcyamauusa ¢ gemcku
KapguoAo2 e cmapmupaHa aHmuxunepmen3uBHa mepanua. OmuemeH e He3agoBoaumeneH egekm, nopagu
Koemo e xocnumaau3upana. [pu nocaregBawume uzcaregBaHua ce ycmaHoBaBam memaboaumHa aakaao3a ¢
goAHozpaHuyeH kaaul u KT gaHHU 3a mymopHa popmauun, aHeaxkupawia gacHama peHaAHa apmepus.

Caeg npegonepamuBHa nogeomoBka kamo npu heoxpomouumom e ocbwecmBeHa momaaHa mymopHa
ekcmupnauua. Xucmoao2udyHomo uzcaegBaHe nomBubprkgaBa Buga Ha mymopa. Tpu meceua NO-KbCHO Nauu-

€HMKama € ¢ HOPMaAHO AHu 683 omKkAoHeHua B8 comamuyHuA cmamyc.

KaroyoBu gymu: Bmopuuna apmepuasHa xunepmoHus; ekcmpamegyaapeH heoxpomouumom;/
napazaH2AUOM; NpexogHa peHaAHa apmepuasHa cmeHo3a

BbBegeHue

B gemckama Bb3pacm 3a apmepuaiHa xunepmo-
Hua (AX) ce npuemam cmoUHOCMU Ha CUCMOAHOMO U/
UAU gUAaCMOAHOMO apmepuaAHo HaaseaHe (AH) Hag 95-
mu nepceHmuA 3a cbomBemnama 6b3pacm, NoA u pbem
(Taba.1, Taba. 2). CmoUHocmu mexxkgy 90-mu u 95-mu
nepceHmMuA ce npuemam 3a BuCoKO HOPMaAHO HaAf2aHe
(npexunepmonus) (Taba. 3). CmolHocmume npu geua
Hag 16 2. cbomBemcmBam Ha me3u npu Bb3pacmHu.

MocmaBaHemo Ha guaeHo3za AX ce npaBu npu
3 namoaozuuHu uzmepBarua 6 3 omgeaHu Buzumu
cuimepBaa mexkgy max Hal-maAko 7 gHu. Yecmoma-
ma Ha AX 68 gemcka Bv3pacm HapacmBa ycnopegHo
¢ yBeauuaBaHe yecmomama Ha 3amabcmaBaHemo.

AX ce omkpuBa npu 4% om geuama, a npexunep-
moHua - npu 9,67%. Mo-yecma e nbpBuuHama AX
(MAX), ocobeHo caeg 10 2oguwHa Bb3pacm. Ta, oba-
ye, e guazHo3a Ha u3kaouBanemo (1, 2) .

B bvacapua AX ce cpewga npu okoao 5-6% om
geuama, kamo npeob6ragaBa nvpBuuHama AX. Cno-
peg npoBegeHo npoyuBare B lNreBeH u peauoHa
yecmomama Ha [NMAX npu toHowume e 4,53% (n=75),
kamo npeobaagaBam momuemama - 6 65,3% om
cayuyaume. C AX Il cmeneH ca 58,7% om u3caegBa-
Hama 2pyna, ¢ AX | cmenen - 36% u camo 5,3% ca
¢ Bucoko HopmaaHo AH (3). BmopuuHume AX ce
cpewam npu 6bOPEeUHU, EHJOKPUHHU, CbpgeyHu u
HeBpoAaozauuHu 3a60A98aHun (Taba. 4).
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TaEAuua 7. TlepceHmuaHu MabAuyu 3a apMEPUAAHO HaafzaHe Ha momyema. O2pageHomo 6 kape cbomBemcmBa Ha pe-
pepeHmMHuUMe cmolHocmu 3a momuema Ha Bb3pacm 16 2oguHu uau noBeye, npu Koumo ce npenopbuBam
pegepeHmHu cmolHocmu Ha Bb3pacmHu cnopeg EBponeticko CgpyskeHue no XunepmoHua om 2009 2.

Bb3pact nepceHTUAN Ha pbcTa, CAH nepceHTUNAN Ha pbcTa, JAH

Mepc.AH 5 10 25 50 75 90 95 5 10 25 50 75 90 95
ir. 90 94 95 97 99 100 102 103 | 49 50 51 52 53 53 54
95 98 99 101 103 104 106 106 54 54 55 56 57 58 58
99 105 106 108 110 112 113 114 | 61 62 63 64 65 65 66
2r. 90 97 99 100 102 104 105 106 54 55 56 57 58 58 59
95 104 105 107 109 110 112 113 63 63 64 65 66 67 67
99 109 110 | 111 113 115 117 117 66 67 68 69 70 71 71
3r. 90 100 101 103 105 107 108 109 59 59 60 61 62 63 63
95 104 105 107 109 110 112 113 63 63 64 65 66 67 67
99 111 112 114 116 118 119 120 | 71 71 72 73 74 75 75
4r. 90 102 103 105 107 109 110 111 62 63 64 65 66 66 67
95 106 107 109 111 112 114 115 66 67 68 69 70 71 71
99 113 114 | 116 118 120 121 122 74 75 76 77 78 78 79
5r. 90 104 105 106 108 110 111 112 65 66 67 68 69 69 70
95 108 109 110 112 114 115 116 69 70 71 72 73 74 74
99 115 116 118 120 121 123 123 77 78 79 80 81 81 82
6r. 90 105 106 108 110 111 113 113 68 68 69 70 71 72 72
95 109 110 | 112 114 115 117 117 72 72 73 74 75 76 76
99 116 117 119 121 123 124 125 | 80 80 81 82 83 84 84
7r. 90 106 107 109 111 113 114 115 70 70 71 72 73 74 74
95 110 111 113 115 117 118 119 74 74 75 76 77 78 78
99 117 118 120 122 124 125 126 | 82 82 83 84 85 86 86
8r. 90 107 109 110 112 114 115 116 71 72 72 73 74 75 76
95 111 112 114 116 118 119 120 | 75 76 77 78 79 79 80
99 119 120 | 122 123 125 127 127 | 83 84 85 86 87 87 88
or. 90 109 110 | 112 114 115 117 118 72 73 74 75 76 76 77
95 113 114 | 116 118 119 121 121 76 77 78 79 80 81 81
99 120 121 123 125 127 128 129 | 84 85 86 87 88 88 89
10r. | 90 111 112 114 115 117 119 119 73 73 74 75 76 77 78
95 115 116 117 119 121 122 123 77 78 79 80 81 81 82
99 122 123 125 127 128 130 130 | 85 86 86 88 88 89 90
11r. | 90 113 114 | 115 117 119 120 121 74 74 75 76 77 78 78
95 117 118 119 121 123 124 125 78 78 79 80 81 82 82
99 124 125 127 129 130 132 132 | 86 86 87 88 89 90 90
12r 90 115 116 118 120 121 123 123 74 75 75 76 77 78 79
95 119 120 | 122 123 125 127 127 78 79 80 81 82 82 83
99 126 127 129 131 133 134 135 | 86 87 88 89 90 90 91
13r 90 117 118 120 122 124 125 126 75 75 76 77 78 79 79
95 121 122 124 126 128 129 130 | 79 79 80 81 82 83 83
99 128 130 | 131 133 135 136 137 | 87 87 88 89 90 91 91
14r 90 120 121 123 125 126 128 128 75 76 77 78 79 79 80
95 124 125 127 128 130 132 132 | 80 80 81 82 83 84 84
99 131 132 134 136 138 139 140 | 87 88 89 90 91 92 92
15r 90 122 124 | 125 127 129 130 131 76 77 78 79 80 80 81
95 126 127 129 131 133 134 135 | 81 81 82 83 84 85 85
99 134 135 136 1389 | 140 142 142 | 88 89 90 91 92 93 93
16r. | 90 125 126 128 130 131 133 134 | 78 78 79 80 81 82 82
95 129 130 | 132 134 135 137 137 | 82 83 83 84 85 86 87
99 136 137 139 141 143 144 145 | 90 90 91 92 93 94 94
17r. | 90 127 128 130 132 134 135 136 | 80 80 81 82 83 84 84
95 131 132 134 136 138 139 140 | 84 85 86 87 87 88 89
99 139 140 | 141 143 145 146 147 | 92 93 93 94 95 96 97
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KypmuHoBa-AaueBa, Bukmopusa K. u cempygHuyu

OnucaHue Ha kauHu4eH cayyaul

AaHHu om anHamuezama: [Nlavuenmka Ha 10 2. 7
mec. Bb3pacm c HeobpemeHeHa npemopbugHa aHamHe-
3a, hamuAHO obpemeHeHa 3a AX (baba u Aeana no mad-
YuHa AUHUA), muzpeHa (Aean u GpamoBueg no maluuHa
AUHUA) U HeonAa3zmu (Bydyo c Heonaazma Ha cmomaxa).
B nocaegHama 2oguHa e ¢ npucmbunHo 2aaBoboaue, no
mun Ha MeH3UuoHHO, HenoBAauaBawo ce om aHareemu-
uu, Npugpy>xeHo om 2ageHe u noBpvuwaHe, pomo- u
choHopobua. Vima noaugunco-noauypus go 3,5 A/gH. u
eMOUUOHaAHa AabuaHocm. MHO20KpamHo e npez2aex-
gaHa om pa3AuYHU Aekapu no noBog Ha npucmbnume,
6e3 ga e ugmepBaHo AH. KoHcyamupara e om gemcku
HeBpoaoz u e ocbwecmBer AMP Ha ueHmpaaHa HepB-
Ha cucmema, kolumo e 6e3 NaMoAO2UYHU OMKAOHEHUSA.
INpu nopegeH makbB npucmbun B cnewHo omgeaeHue
Ha peauoHaAaHa boAHUUA e pezucmpupaHo noBuweHo
AH (160/100 mmHg) u e HacouyeHa KbM gemcKu Kap-
guonoe. INMpu ocvwecmBenama ExoKl e ycmaHoBeHa
HavaaHa AeBokamepHa xunepmpodusa U e 3anodHama
mepanua C KAOHUguH. [MauueHmkama e KoHcyamu-
paHa C gemcku eHgoOKPUHOAOZ C UeA U3kAlouBaHe Ha
BmopuuHa xunepmoHua. YcmaroBeHu ca Bucoku HuBa
Ha DT, u TCX. Mpuemo e, ye BepoamHo ce kacae 3a
pe3ucmeHmMHOCM KbM MUpPEoUgHUMeE XOPMOHU U e
Kopu2upaHa aHmuxunepmen3uBHama mepanus ¢ ame-
HOAOA, Kamo e npeycmaHoBeH npuembm Ha KAOHUGUH.
Ha ¢oHa Ha mepanuama AX nepcucmupa CbC cmou-
Hocmu go 186/126 mmHg npu cbpgeuHa yecmoma
(CY) okono 120 yg./muH. MNauueHmkama e xocnuma-
AU3UpaHa 3a guazHocmuyHo ymouHaBaHe 6 Aemcka
KAuHUKa Ha YMBAA ,C8. Teopau” 2p. NroBguB.

AaHHu om ¢puzukarHua cmamyc: Aememo e C
gOAHOZPpaHUYHO Me2A0 3a HezoBua pbem (pbecm=130
CM - Ha 3™ nepceHMUA Npu Map2emeH mexxgy 3™u
15™ nepceHMuA; meAaecHO mez2ao = 25 ke, TM=
14,7 ke/Mm? - mexkgy 3™ u 15™ nepceHmuA). YcmaHo-
BaBam ce 6aackaB noz2aeg ¢ uzuepnBaw, ce XOpu30H-
MaAeH HUCMazbm; XunonuzmeHmauuu No muna Ha
MUKO3a OKOAO gacHa AakemHa cmaBa; HeBycu no ma-
AOMO U KpaUHUUUMe U egHO Xunepnuz2meHmMHO hem-
HO Ha 2bpba mun ,café au lait” 6 gacHa goaHa epbgHa
noAoBuHa ¢ HeACHU 2paHuUUU, C pa3mepu okoAo 40/40

mm. LLluama e cBobogHo nogBukHa; 6e3 Bugumu Cb-
goBu nyacauuu; 6e3 mupeomezasua. CopgeyHo-Cbgo-
Ba cucmema: CH-106 yg./muH., AH=135/100 mm Hg
Ha gacHama pbka, 140/100 mm Hg Ha AaBama pbka u
125/90 mm Hg Ha kpaka. Kopem: mek, 6e3 opaaHome-
2aaua. HopmaneH HeBpoaozuueH cmamyc.

AabopamopHu uscregBaHug

O6uw, xonecmepoa - 7,17 mmol/L, Hag 99™ nep-
ceHmua 3a Bb3pacmma u noaa; HDL-xorecmepoa -
1,94 mmol/L, mexxgy 90™ u 97* nepceHMuA 3a 6b3-
pacmma u noaa; mpuaauuepugu - 1,3 mmol/L, mexxgy
90™ u 97™ nepceHmua 3a Bb3pacmma u NoAa; eAek-
mpoaumu: K - 3,8 mmol/L; Na - 140 mmol/L;

Cl - 94 mmol/L; Ca - 2,44 mmol/L; GoHu3upaH Ca -
1,23 mmol/L; @ocpop - 1,52 mmol/L; Mg - 1,13 mmol/L;

TCX - 8,866 mU/L (0,3-5,6 mU/L) npu FT, 8 pecpe-
pPEHMHU 2paHuuU u HeaamuBHu anmu- TPO aHmumena.

AKP: pH - 7,47; BE 6,0; HCO; 31,0. OcmaHaaume
AabopamopHu nokazameau (Bka. MKK, ypuHa, agomtu
ppakyuu, mpaHcamuHazu, kopmu3oa, DHEA-S, HeBpoH
cheuucpuyHa eHoAasa) ca B pecpepeHmHU cmolHocmu.

ObpasHu uscaegBaHug

Exoepagpcku ce ycmanoBaBa coaugHa, XomozeH-
Ha, Xunoexo2eHHa mymopHa opmavua 8 obracmma
Ha XuAyca Ha geceH ObOpeK, C pe3ku 2paHuuu, 2Aagku
ouepmanua u Bneyamaerue 3a kancyaa. Cnopeg
Aonaep exozpagpuama auncBa HapywaBaHe Ha Kpb-
Bomoka B8 peHaaHama apmepusa (Que. 1).

[Npu Komniomesp-momozpaghckomo uzcaegBare
(KT) ce Bu3yaauzupa cpopmauua ¢ pamepu 27/18/28
MM C u3zxogHa nAbmHocm 47 XE, noBuwaBawa ce go
282 XE 8 apmepuaaHa paza u HamaraBawa go 151
XE u 69 XE 666 BeHo3zHa u cbomBemHo KbcHa pa3za.
(Dopmauuama aHzakupa peHaAsHama apmepus; HaAu-
ue e 30Ha Ha xunonepgy3ua 6 gecHua 6b6pek, Kakmo
u npezbBaHe Ha ypemepa, 6e3 ga ce Hapywaba npo-
xogumocmma my. Ocmuymbm Ha apmepuama e 3ana-
3eH kamo ce npegcmaBa ceameHmM € gbAXKUHA 2-3MM.
B kbcHa pa3za ce npegcmaba nepuepHO ycuaeHo
KanmupaHe Kakmo npu pubpo3Ha Kancyaa u ueH-
mpaaHa 30Ha Ha washout. @opmayuama gucaouyupa

Tabauya 3. HopmaAHO apmepuaAHO HaAfzaHe U apmepuaAHa XUunepmoHuA

Kamezopua 0-15 2oguHu Hag 16 2ogunu
CAH u/uau AAH (nepceHmuau) CAH u/uau AAH (mm Hg)
Hopmaano <90 <130/85
Bucoko HopmaAHo >90 go <95 130-139/85-89
ApmepuaAHa xunepmoHua >95 > 140/90

I cmeneH xu nepmoHuA

95-99 + 5 mm Hg

140-159/90-99

Il cmeneH xunepmoHus

>99 + 5 mm Hg

160-179/100-109
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Tabauya 2. IMepceHMuAHU MabAuUU 3a apmepuaAHo HaaszaHe npu momudema. OzpageHomo 6 kape cbomBemcmBa Ha
pedepeHmMHUMe cmolHOCMU 3a momudema Ha Bb3pacm 16 2oguHu uau noBeue, npu KOUMO ce NpenopbY-
Bam peepeHmHu cmolHocmu Ha Bb3pacmHuu cnopeg EBponetcko CgpyskeHue no Xunepmonua om 2009 2

Bb3pact nepceHTMAn Ha pbceta, CAH nepceHTMAn Ha pbeta, JAH

MNepc.AH 5 10 25 50 75 90 95 5 10 25 50 75 90 95
1r. 90 97 97 98 100 101 102 103 52 53 53 54 55 55 56
95 100 101 102 104 105 106 107 | 56 57 57 58 59 59 60
99 108 108 109 111 112 113 114 | 64 64 65 65 66 67 67
2r. 90 98 98 100 101 103 104 105 57 58 58 59 60 61 61
95 102 103 104 105 107 108 109 | 61 62 62 63 64 64 65
99 109 110 111 112 114 115 116 | 69 69 70 70 71 72 72
3r. 90 100 100 102 103 104 106 106 | 61 62 62 63 64 64 65
95 104 104 105 107 108 109 110 | 65 66 66 67 68 68 69
99 111 111 113 114 115 116 117 | 73 73 74 74 75 76 76
4r. 90 101 102 103 104 106 107 108 | 64 64 65 66 67 67 68
95 105 106 107 108 110 111 112 68 68 69 70 71 71 72
99 112 113 114 115 117 118 119 | 76 76 76 77 78 79 79
5r. 90 103 103 105 106 107 109 109 | 66 67 67 68 69 69 70
95 107 107 108 110 111 112 113 70 71 71 72 73 73 74
99 114 114 116 117 118 120 120 | 78 78 79 79 80 81 81
6r. 90 104 105 106 108 109 110 111 68 68 69 70 70 71 72
95 108 109 110 111 113 114 115 72 72 73 74 74 75 76
99 115 116 117 119 120 121 122 80 80 80 81 82 83 83
7r. 90 106 107 108 109 111 112 113 69 70 70 71 72 72 73
95 110 111 112 113 115 116 116 | 73 74 74 75 76 76 77
99 117 118 119 120 122 123 124 | 81 81 82 82 83 84 84
8r. 90 108 109 110 111 113 114 114 | 71 71 71 72 73 74 74
95 112 112 114 115 116 118 118 | 75 75 75 76 77 78 78
99 119 120 121 122 123 125 125 82 82 83 83 84 85 86
or. 90 110 110 112 113 114 116 116 | 72 72 72 73 74 75 75
95 114 114 115 117 118 119 120 | 76 76 76 77 78 79 79
99 121 121 123 124 125 127 127 | 83 83 84 84 85 86 87
10r. | 90 112 112 114 115 116 118 119 | 73 73 73 74 75 76 76
95 116 116 117 119 120 121 122 77 77 77 78 79 80 80
99 123 123 125 126 127 129 129 | 84 84 85 86 86 87 88
11r. | 90 114 114 116 117 118 119 120 | 74 74 74 75 76 77 77
95 118 118 119 121 122 123 124 | 78 78 78 79 80 81 81
99 125 125 126 128 129 130 131 85 85 86 87 87 88 89
12r 90 116 116 117 119 120 121 122 75 75 75 76 77 78 78
95 119 120 121 123 124 125 126 | 79 79 79 80 81 82 82
99 127 127 128 130 131 132 133 86 86 87 88 88 89 90
13r 90 117 118 119 121 122 123 124 | 76 76 76 77 78 79 79
95 121 122 123 124 126 127 128 | 80 80 80 81 82 83 83
99 128 129 130 132 133 134 135 87 87 88 89 89 90 91
14r 90 119 120 121 122 124 125 125 77 77 77 78 79 80 80
95 123 123 125 126 127 129 129 | 81 81 81 82 83 84 84
99 130 131 132 133 135 136 136 | 88 88 89 90 90 91 92
15r 90 120 121 122 123 125 126 127 | 78 78 78 79 80 81 81
95 124 125 126 127 129 130 131 82 82 82 83 84 85 85
99 131 132 133 134 136 137 138 | 89 89 90 91 91 92 93
16r. | 90 121 122 123 124 126 127 128 | 78 78 79 80 81 81 82
95 125 126 127 128 130 131 132 82 82 83 84 85 85 86
99 132 133 134 | 135 137 138 139 | 90 90 90 91 92 93 93
17r. | 90 122 122 123 125 126 127 128 | 78 79 79 80 81 81 82
95 125 126 127 129 130 131 132 82 83 83 84 85 85 86
99 133 133 134 | 136 137 138 139 | 90 90 91 91 92 93 93
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goAHama npazHa Bera u 6v6peuHume BeHu BeHmpan-
Ho 6e3 Bugumo ga 2u aHzaxkupa. bozamo Backyaapu-
3upaHa € om peHaAHama apmepua - om XUAycC u go-
A€H noAtoc u om Bepmebpaatu apmepuu (Que. 2-7).

DyHgockonua - gaHHU 32 OMOK Ha NanuAume u
HaAuuue Ha makyaHa 36e3ga 6 pesyamam Ha xunep-
meH3uBHa onmukonamus.

Xog Ha 3aboAgaBaHemo

Mo Bpeme Ha npecmoa B cmauuoHapa nauu-
eHmkama e ¢ mpadHa AX Ha poHa Ha mepanua c Oe-
ma-6Aokep u guypemuk. Pecucmpupa ce xunepmeH-
3uBHa Kpu3a, kynupaHa c kaauueB anmazonucm. Caeg
noayvaBaHe Ha gaHHUMe om obpazHomo u3caegBare
3a cmeHo3a Ha peHaaHama apmepua om BbHWHa
Komnpecus om mymop u, npegBug KAuHuKama, cue-
moxme 3a MHo20 BeposmHo ga ce Kacae 3a napazaH-
2auom. Mopagu BucokocmeneHHama AX u xunepmet-
3uBHama Kpu3a Ha poHa Ha aHmuxunepmen3uBHama
mepanua U cnewHoOcmMMmMa Ha cbecmoaHuemo, B3exme
peweHue ga npemuHem Kbm npegonepamuBHa nog-
2omoBka Kakmo npu heoxpomMoyUMom/napaz2aHzAuom
(PPGL) - aadpa-6aokep (gokcazo3uH no 0,5m2. gHeBHO
5 gHu npegu onepauuama). OcbwecmBeHa e mo-
maAHa ekcmupnauua Ha mymopa ¢ omnpenapupaHe
Ha peHaAHama apmepus u 3ana3BaHe Ha gecHua Ob-
bpek. XucmoaozauuHomo u3caegBaHe nomBwbpikga-
Ba KAUHUYHOMO CbMHeHue 3a heoxpomouumom/
napazatzauom (eecppup: Deoxpomouyumom; MmpaeH
xucmoao-audeH npenapam: Meoxpomouumom; Vmy-
HOXucmoxumu4Ho u3caegBaHe: XpomoepaHuH A /+/;
CunanmodpuzuH/+/; AE1/AE3 /-/). Caeg obuualiHama
npexogHa xunomoHua B8 paHHua nocmonepamuBeH
nepuog nauueHmkama omuHoBo e ¢ AX, HaAroXuAa
mpoUHa aHmuxunepmeH3uBHa mepanua (ameHOAOA,
eHaAanpua, oypo3emug).

TabAuya 4. TpuduHu 3a apmepuasHa XunepmoHua

B caegBawua mecey, cbwama e pegyuyupaHa u cnpa-
Ha. Meceu, caeg cnupaHe Ha aHmuxunepmen3uBHama
mepanua gememo e C HoOpMaAHU HuBa Ha ypuHHUMe
memaHeppuHu (MemaHedpuH - 108 ug/24 u. (Hopma
43,4 - 260 ug/24 u.)/ 224 pg/g kpeamuHuH (Hopma 34-
367 pg/g kpeamuHuH); Hopmemanedpur - 170 pg/24
y. (Hopma 128-484 pg/24 u4.)/352 ug/g KpeamuHuH
(Hopma 38-523 ug/gkpeamuHuH); 3-Memokcu-mupa-
MUH -219 pg/g kpeamuHuH (Hopma 0-525 ug/g kpea-
muHuH)/ u cmotHocmu Ha AH om gBykpamHo npo-
BegeHomo 24-yacoBo Xoamep moHUMOpuUpaHe - nNog
90™ nepceHmun (Due. 8).

ObcbkgaHe

Aememo nocmbnBa ¢ aHamHe3a 3a 2aaBoboaue
om egHa 20guHa u KAUHUKa Ha BucokocmenenHa AX ¢
mpatHo noBuweHo AH, kamo moaepupa gobpe cmou-
Hocmu go 160/90 mm Hg, ¢ HayaaHa AeBokamepHa xu-
nepmpodua u xunepmeH3uBHa onmukonamus.

MNpegBug acmeHuyHUA xabumyc owe Npu NocMbN-
BaHemo e u3zkAlueH memaboAumeH CUHgPOM, Hulmo
yecm komnoHeHmM e AX. MbpBoHavarHume u3cregBa-
Hua ca B Hacoka u3kAtouBaHe Ha Hal-vyecmume NPUYUHU
3a BmopuuHa AX, a uMeHHO ma3u om 6bbpeyveH Npous-
X0g. VI3KAtoueHa e u koapkmauua Ha aopmama, 4yuamo
agyamHa ¢popma 4eCmo NbMmu Ce guazHocmuuupa no
noBog Ha AX. [pu gememo He ce nokpuBam kKpumepu-
ume Ha pazaudHume BugoBe Backyaumu B yacmHocm
naHapmepuum, npomuyawu ¢ BucokocmenenHa AX.

Om u3caegBaHuama uma gaHHu 3a MmemaboAum-
Ha aAKaa03a U goAHo2paHuueH Kaaul. ToBa u3Bexkga
Ha NpegeH NAaH XUNepaagoCmepoHU3bM Kamo npu-
yuHa 3a cbecmoaHuemo. [MbpBuuHuam xunepaagoc-
MepoHU3bM e Hal-yecmama eHgoOKpUHHa NpuYuHa 3a
AX. be uznpameHo u3caegBaHe Ha peHUH U argocme-
pOH, HO Nopagu mexHu4yecku npobaem ¢ npobama He

PEHO-TTAPEHXVIMHW TNMPUYIHIN

+ AucnaacmuyeH 6v0pek

+ bwbpeyHa noaukucmosa

+ O6cmpykmuBHU yponamuu

« Tymop Ha Wilms

- TAomepyaoHedppumu

« XeMoAUMUYHO-ypemuyeH CUHgPOM

» PedpaykcHuU Hecpponamuu

- CucmemeH Aynyc epumemamogec
PEHOBA3AAHU TMPUYMHI

- CmeHo3a Ha peHaAHa apmepus

« EMboAun Ha 6b0peyuHa apmepusn

« Tpombo3a Ha 6bbpeuHa BeHa

« Apmepuum (Takayasu, nepuapmepuumuc Hogo3a)

+ BbHWHa Komnpecua Ha apmepuama
KOAPKTALIA HA AOPTATA

«MopBuuHa AX

HEBPOAOTVYHIW MPNYINHI
« Cungpom Ha Guillain -Barre
MoBuweHo BbmpeuepenHo HarnzaHe
- Cmpec, cBpbx6b36yga
- EHuedarum
«HeBpopubpomamosa
EHAOKPUHHI TMTPNYHW
« MopBuveH xuneparagocmepoHuU3bM
« CuHgpomu Ha Liddle u Gordon
« Deoxpomouumom u HeBpobaracmom
+BpogeHa HagbbbpeuHa xunepnaa3zua
« CuHgpom/borecm Ha Cushing
+ Xunepmupeougu3bm -NPegumMHO 20AAMa CUCMOA-
HO-gUACMOAHA Pa3AUKa, & He UCMUHCKA XUNEPMOHUA
+ Xunepnapamupeougu3bm
+ 3axapeH guabem c guabemHa Hecpponamus
+ MemaboaumeH cuHgpom
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Tabauya 5. MegukameHmu, kKoumo moz2am ga gagam ¢paawuBo noAoXKUMEAHU pe3yamamu npu uzcregBaHe
Ha KamexoAamuHU u kamexoramuHoBu memaboaumu. (MoguduuupaHo no EHgokpuHoAO2uA U 2pewku Ha 06ma-

Hama Ha Kupuake Capacoozay).

Megukamenmu KamexoramuHu Memanedpunu
HopenuHnecgpud | EnuHeppuH | HopmemanedppuH | MemaHedpuH

TpuuukAu4HU aHMugenpecaHmu +++ - +++ -
HeceaekmuBHu a-6A0kepu ++ - ++ -
CeaekmuBHu a-6A0kepu + - - -
B3-6n0Kepu + + + +
KaauueBu aHmazoHucmu + + - _
Bazoguaamamopu-xugpara3uH + - + _
MAO uHxubumopu ++ ++ ++ ++
Cumnamukomumemuuu ++ ++ ++ ++
CmumyaaHmu-koeuH, HUKOMUH ++ ++ ++ ++
AeBogona, kapbugona ++ - _ _
KokauH ++ ++ ++ -

6e noayueH pe3zyamam. CouweBpemerHo, exozpad-
cKu ce omkpu popmauun 8 xuayca Ha geceH 6bbpexk.
Bonpeku HopmaaHusa kpbBomok om Aonaep exozpa-
cdhuama, e npuemo, ye onucaHume no-2ope Aabopa-
MOpHU omkAoHeHua ca B pesyamam Ha BmopuveH
xunepargocmeporu3zbm  BcaegcmBue npumuckaHe
Ha apmepus peHaauc om ¢popmayuama. Cbwomo e
nomBbpgeHo no-kbcHo om KAT aHeuozpadpuama.

B npoueca Ha guazHoCcmu4HO mMbpceHe be u3-
caegBaH u kopmuzoa 68 noAyHow, 3a uzkalouBaHe Ha
amunuyeH cuHgpom Ha Cushing - u3oaupaH uau 6
pamkume Ha Carnney comlex uau Mc Cune Albright
cuHgpoMm. BuzyaauzupaHemo Ha cpopmayus 8 xuayca
Ha eguHua 6b0pek nocmaBu HoB Bbnpoc: gaau ce Ka-
cae 3a uzoAupaH BmopuueH xunepargocmepoHu3bm
u peHoBazaAHa xXunepmoHus, UAU U camuam mymop e
XOpMOHaAHO akmuBeH u gonpuHaca 3a XunepmoHus-
ma, npegBug Aokaauzayusma my (napazaHaauom, NPo-
uszxoxkgaw, om napaBepmebpasHume cumnamuky-
coBu 2aHzeauu). HeczamuBHama HeBpoH-cneuuduuHa
eHoraza (NSE) He uzkatouBa cbe cueypHocm HeBpo-
6aacmom. CkpuHuzoBomo uzcaegBare 3a (peoxpomo-
UUMOM, & UMEHHO — onpegeAaHe Ha (ppakuuoHUpPaHu-
ypuHHu memaxedpuHu 6 24-yacoBa ypuHHa npoba
ce npaBu npu cneuudguuHu ycroBua. INpenopbuba ce
npu u3caegBaHemo ga He ce npuemam onpegeAeHu
MeguKkameHmMU, KaKmo U HAKOU XpaHu U HanumKku, Cb-
gbp>kawu peHoroBo agpo. Om egHa cmpaHa e HaAu-
ue uHmepgepupaHe Mexkgy ekckpemupaHume Kame-
xoramuHoBu memaboAumu U HAKOU megukameHmu,
Koumo ce omgeAaam HenpomeHeHu 8 ypuHama npu
camomo um mexHuuecko uzmepBate (4), a om gpyea
cmpaxa peguua megukameHmu noBauaBam camua me-
maboAu3bM Ha KamexoAamuHUMe in Vivo U NnpomeHam
HuBama um 6 kpvBma u ypuHama, 6e3 ga e Haauue
peoxpomouumonm/napazaHzaauom (Taba. 5) (8).

3a pa3zauka om AX npu Bb3pacmHu ¢ heoxpomu-
UUMOM, KOSMO € No-4ecmo NpucmMbnHa, npu geua AX
BcaegecmBue heoxpomouumom e No-4ecmo NOCMOAH-
Ha (60-90%), conpoBogeHa ¢ 2aaBoboaue (0KoAO 67%).
[Mo-pagko moxke ga ce HabaogaBam napokcuzmasHa
maxukapgua u apummus. B 47-57% om cayuyaume na-
uueHmume cbobwaBam 3a copuebuere, uznomabate,
2ageHe, noBpbuwaHe u nobaegHaBane. Apyeu cumnmo-
MU, Koumo ce cpewam ca: mpeBoxxHocm, 3azyba Ha
Me2A0, 3pUMEeAHU HapyweHua (om mugpuazama UAUM-
HO20 no-pagko B peyamam Ha omaenBaHe Ha pemu-
Hama), noAuypusa, noAuguncus, mpemop, 2bpuoBe npu
xunepmeH3uBHa eHuedgaronamus (5).

[Npu Hawama navueHmKa Haau4uemo Ha mpalHa
AX ¢ HacaoxeHU Kpu3u, cbnpoBogeHu ¢ maxukapgua
u uecmo 2raBoboaue, uzpazeHama emouuoHaAHa Aa-
GUAHOCM, NOAUQUNCO-NOAUYPUA U aCmeHUYHUAM Xabu-
myc, kakmo u CT-xapakmepucmuKku Ha mymopa HU Ha-
couuxa KbM guazHo3zama peoxpomouumom. o mazu
npuuuHa 6e gobaBeH aacpa-6A0Kep Kbm mepanuama u
gememo be Haco4eHo 3a onepamuBHO AeveHue.

OnepamuBrHama unmepBeHuua goBege go o06-
pamHo pa3zBumue Ha AX, koemo egHoBpemeHHO
nomBbp>kgaBa guazHo3zama u u3kaouBa ocmambuHa
cmeHo3a Ha peHaaHama apmepus. ExxezogHo we 6b-
gam npocaegaBaHu HuBama Ha ypuHHUME memaHeppu-
HU CbOobpa3zHO CbBpemeHHUME NPENopPbBKU 3a NPOCAE-
gaBaHe Ha nauueHmume, onepuparu 3a PPGL (6).

Deoxpomouumombm € mymop, NPou3xoxgauw,
om XxpomapuHHUmMe Kiaemku, koumo npou3Bexga,
HampynBa, memaboAuzupa u ekckpemupa KamexoAa-
MUHU U mexHu gepuBamu. Yecmomama Ha mymopa e
0,2-0,8:100 000 (7). MpuuunaBa 0,5-2% om cayvaume
c AX 8 gemcka Bb3pacm. B 80-85% om cayyaume my-
MOPbM € C agpeHaAHa AokaAu3auusa u moezaBa ce ge-
(puHUpa KAMO PEOXPOMOUUMOM.
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KT npegu koHmpacmupaHe

KT - paHHa ¢pa3a Ha kKOHMpacmupaHe

B ocmanaaume 15-20% ce Kacae 3a ekcmpaagpe-
HaAHa Aokaau3auua (8 o6aacmma Ha eraBama u wus-
ma, 2pbgeH Kow, KopeMHa KYxuHa, bbbopeueH Xuayc,
maabk mas) u moeaBa ce gepuHupa Kamo napazaHe-
Auom (5). Moxe ga Bb3HUKHE CNOpaguYHO UAU Kamo
yacm om BpogeHu cuHgpomu.

Cnopeg nocaegHume npoyuBaHua cpeg nauvueH-
mume C (PeoxXpoMoUUMOM, U32Aexgauwu Kamo cno-
paguyHu cayvau, noBeue om 35% ca HacaegcmBeHu
(npu 15-20% ce goka3zBa comamuuHa mymauusn) (8).
B gemcka Bb3pacm mymauuu ce gokazBam 8 80%
om caydaume (5). HacaregcmBeHusm cuHgpomen
peoxpomouumom ce acouuupa ¢ MEN-2A, MEN-2B,
HeBpoubpomamosa mun 1, 6oaecm Ha von Hippel-
Lindau, kakmo u napazaHzauoma-heoxpomouumoma
CcuHgpomu Ha 6a3zama Ha mymauuu 6 2eHume, Kogupa-
wu cybeguHuyume Ha cykyuHam gexugpoz2eHa3ama
(SDHXx): SDHA, SDHB, SDHC uau SDHD. NMoBeuemo
2eHemu4yHo 0b6ycaoBeHu PeoxpomMouumomu U OcCo-
6eHo napazaHeauomume ce acouuupam ¢ mymauusa 6
SDHD u SDHB 2eHume. 3amoBa e 8b3npuemo ga
ce npoBexga uzcaegBare 3a me3u gBa muna myma-
UUU NpU eKcmpaagpeHaAHa AoKaAu3auua Ha mymopa,
ocobeHo B kopemHama KyxuHa. (DYHKUUOHAAHO Heak-
muBHumMe napazaH2AUOMU, KOUMO He npogyuupam, me-
maboAu3zupam u cekpemupam KamexoAamuHU ce aco-
uuupam ¢ mymauuu 6 2zeHume, kogupawu SDHB, SDHD
u no pagko SDHC. C mymauuu 6 nocregHume 2eHu ce
acouuupam u no-20AAMa Yacm om mMemacmamuyHume
popmu. Mymauuume 6 SDHA 2eHume ca mHO20 peg-
ku. OnucaHu ca u peguua gpyau mymayuu, acouuupaHu
c peoxpomouumom/napazaHaauom (TMEM127, MAX,
HIF2A, PHD1, ATRX, FH u MDH2) (8).

AoKaagume 32 MaAUu2HEH (PeoXpomouumom
Bapupam mexxgy 3 u 36% 6 3aBucumocm om 2eHe-
muKama u AokaAuzauyusama Ha mymopa. C no-Bucok
puUCK ca me3u C ekcmpaagpeHaAHa AoKaAu3zauua -
35% (9). bauzo 10% ca ¢ memacmamuyHa opma
Ha 3aboaaBaHemo npu nocmaBaHe Ha guazHo3ama,
kamo ¢ noBuweH puck ca me3u ¢ mymop Hag 5 cm
(8). Heobxogumo e npocaegaBaHe Ha nauueHmu-
me ¢ peoxpomouumom Upe3 peayaapHo u3caegBa-
He Ha (PppakyuoHUPaAHUYPUHHU MemaHedpuHu, a no
npeueHka u upe3 obpasHo uzcaegBate (8, 10). Vima
onucaHu cAyvau Ha pazBumue Ha memacmamuyHO
3aboaaBare 20 2. caeg npemaxBaHe Ha nbpBuuHuA
mymop (8). KauHuuHama npe3eHmauus e mBbpge
pazHoobpazHa u Mymopbm chaga Kbm 2pynama Ha
m. Hap. ,8eauku umumamopu” (8). INpegBug uzaba-
ma B8 gemcka Bvb3pacm, Auncama Ha memacmasu u
eKkcmpaagpeHaAHama AokaAu3auua Had-nogxogawiu-
am naHeA 3a 2eHemuuHu u3caegBaHua e 3a SDHB,
SDHC, SDHD, VHL u MAX (10).

3AameH cmaHgapm 3a guaeHo3a ca cBobogHu
NAA3MeHU UAU (PpakyUoOHUpPaHU YpUHHU memaHegpu-
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KT - aHeaxkupaHe Ha ypemepa

HU, Kamo MHO20 BepoamHu 3a mMymop ca pe3yamamu
no-Bucoku om 4 nbmu Hag 20pHa 2paHuUUA Ha HOpMma-
ma. TBbpge mMHO20 pakmopu Mo2am ga noBauaam
Ha pesyamamume u ga goBegam go ¢gparwuBo noao-
>KUmeAHU uAu cpaawuBo ompuuameaHu pe3yamamu,
nopagu koemo pe3yamamume mpabBa ga 6bgam
BHUMameAHO uHMepnpemupaHu U u3zcaegBaHuama
ga 6bgam noBmapsaxu npu Hyxxga (10) (Taba. 5). Agpe-
HaAHUMe peoxpomouyumomu npousBexkgam u cekpe-
mupam u gBama Buga KamexoAamuHU, goKamo Xop-

MOHAAHO akmuBHUMe napaeaHeAUOMU Cekpemupam
camo HopagpeHaAuH, aHaAO2UYHO Ha U30AUpaHUA
CuHmMe3 Ha HopagpeHaauH B HepBHama cucmema u
CUHMeEe3a Ha agpeHaAUH, U Ha HopagpeHaAu om Hag-
6bOpeyHama xaAe3a, Ype3 eH3uMHO memaboAau3upaHe
Ha HopagpeHaAuHa go agpeHaauH (5).

Om ob6pazHume u3caegBaHua cpegcmBo Ha u3z-
60op e KT, koamo e cbc cneyuuyHOCM OKOAO 95%.
MPT ce npoBeskga 8 cayuau Ha npomuBonokazaHua
3a KT. MNoHakoz2a ce Haaaza npoBekgaHe Ha (PyYHK-
UuoHaAHU obpa3Hu u3caegBanua: Cuunmuepadpus
¢ '®lmemautogbensuazyaHuguHd (MIBG); PET/CT c
18F-cpbayopogeokcuaatoko3a (18FFDG), beaa3aH ¢ pa-
guoHykAeug-comamocmamuHoB aHaroz uau AOTIA.
ToBa cnomaza 3a guaezHocmuuupaHemo Ha memabo-
AUMHO akmuBHuUA mymop/mymopu mbl Kamo:

1. 5-10% om xopama umam OGeHU2HeHU XOpMo-
HaAHO HeakmuBHU agpeHaAHU hbopmauuu.

2. HopmemaHegpuHbm moxke ga e noBuweH u
npu agpeHaAHa (50% om agpeHaaHUME), U NpuU eKc-
mpaagpeHaAHa AOKaAu3auus.

3. 10% umam memacmamuyuHa popma Ha 3abonn-
Baremo npu nocmaBaHe Ha guazHo3ama.

4. 30% om cayvaume ca C (paMUAHU U MHO>Kecm-
BeHu cpopmu (8).

3agbakumeaHa e npegonepamuBHama nogeo-
moBka 3a npegomBpamaBaHe Ha uHmpaonepamuBHu
ycaoXkHeHua BcaegecmBue xunepmoHuvHa Kpu3a npu
maHunyaauua Bbpxy mymopa u ,u3pvcBaHe” Ha kame-
xoAamuHu. [Mpuaazam ce a-6aokepu (ceaekmuBHu u
HecearekmuBHU 3a noHe 7 gHu); B-6A0Kepu (caeg agek-
BamHa a-6A0Kkaga, camo B cayuaume Ha HeoBaagaema
maxukapgusa/maxuapummus,); Mupo3UH-XUgPOKCUAA-
3eH uHxubumop (nomuckaw, kamexoramuHoBua cuH-
me3); kaauueB anmazoHucm (8, 9, 11).

CvuyemaHuemo mexgy PPGL ¢ peHaaHa apme-
puaaHa cmeHo3a e onucaHo 3a nbpBu nbm npe3
19582. om Xapuc®bH npu 16-20guwWHO MOMUYeE.
[lo-uecma e npu napazaHeauomume. Yecmomama
npu agpeHaaHa Aokaauzauua Bv3auza Ha 7%, a npu
ekcmpaagpeHaAaHa - Ha 30% om cayyaume. Vima
eguHcmBeH cayual, onucaH B8 Aumepamypama Ha
nocmonepamuBHa mpatHa cmeHo3a (12).

PeHaAHama apmepuaAHa cmeHo3a MoOXe ga ce
gbAXKU Ha:

1. Komnpecua om mymopa uau om cpubpo3Ha
mbkaH 6 mymopa;

2. Xunepmpodpua Ha MycKyaHama cmeHa Ha
apmepuama, a 6 nocregcmBue u mpalHa cmeHo-
3a, npegu3zBukaHa om KamexoAamuHume u ocobe-
HO HOopenuHepuHa NpuU eKkcmpaagpeHaAeH mymop,
npegu3BukBaw, NpogbANKUMEAEH CNa3bm;

3. NMocmonepamuBHu cpacmBaxus;

4. MNceBgocmeHo3a no Bpeme Ha xunepmeH3uB-
Ha kpu3a (13).
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KT - PexoHcmpykuua - npodua

3akAloyeHue

MpegcmaBeHusm KAUHUYEH CAyYal € Ha KbCHO
guaeHocmuuupaHa BucokocmenenHa AX 68 pezyamam
Ha Auncama Ha ymBbpgeHa npakmuka 3a uzmepBare Ha
AH npu gu3ukarHuUa npeaaeg Ha geuama. Bovnpeku ue
3ayecmaBa 6 nocaegHume gBe gecemuaemusn, AX kamo
uaro He e vecma B gemckama Bb3pacm, HO Hepagko
e nbpBu Geaee Ha nogaexkawo cepuo3Ho 3aboanBaHe,
paHHama guazHo3a Ha Koemo Gu onpegeAuAa Npo2HO3a-
ma. Om gpyea cmpaHa, paHHOMO guazHoCMuuupaHe Ha
nbpBuuyHama AX u B3emaHemo Ha cbomBemHu mepKu
(uecmo camo ¢ npomaHa B cmuaa u HayuHa Ha >kuBom)
6u npegomBpamuao uzaBama Ha paHHU CbPyEUHO-Cb-
goBu 3aboaaBarun, Bogewu go uHBaauguzauus.

Apye npobaem y Hac, 8 uacmHocm npu Bmo-
puYHUMeE eHgOKPUHHU XUNEpPMOHUU, Ca O2paHUYeHU-
am obem xopmoHaaHu u3caegBaHun, KOUMO Moz2am
ga 6bgam HanpaBeHu 6 noBeuemo om gbpr>kaBHume
60AHUUU. ToBa gonbAHUMeAHO 3ampygHaBa u 3aba-
Ba guacHocmukama. lMayueHmume c pegku eHgo-
KpUuHHU 3aboaaBaHusa e Hal-gobpe ga 6bgam Hacou-
BaHu 3a guaezHocmuuupaHe Kbm EkcnepmHume

KT - PekoHcmpykuua - ¢ac.

ueHmpoBe 3a pegku eHgoKpuHHU Goaecmu, KOumo
ca yacm om EBponelckama Mpexa 3a Pegku EHgo-
KpuHHu 3a6oaaBanua (ENDO-ERN) u paznoaazam c
Bcuuku cbBpemeHHu ymBbpgeHu memogu 3a guae-
HOCMuuupaHe U AedeHue Ha me3u 3aboaaBanus. B
cbwomo Bpeme Bcako aeuebHo 3aBegeHue, pazno-
Aazawo ¢ Heobxogumume cneyuaAucmu u anapamy-
pa 3a AedyeHue Ha makuBa 3aboaaBaHua, mpabBa ga
uma 2omoBHocm ga peazupa Npu CNEeWHU eHgOKPUH-
HU cbecmoaHua, kakBomo e maaueHeHama AX. Haau-
yuemo Ha noBeue cneuuaauzupaHu ueHmpoBe 6u
CKbCUAO N'bMA Ha navueHma, 6u HamaAuAo puckoBe-
me npu mpaHcnopm u 6u yBeauuuro kavecmBomo
Ha obcayxkBaHe.

M3mepBanemo Ha AH mpa6B8a ga cmane 3a-
gbAKUMEAEH eAeMeHm om  (Pu3UKaAHUA Nnpez2Aaeq
Ha Bcuuku geua Hag 3 2oguwHa Bb3zpacm. lNpabu-
AOMo e mpukpamHo u3dmepBane ¢ uHmepBaa om 3
MUHYMU u u3noa3BaHe Ha cpegHama cmolHocm om
nocaegHume gBe uzmepBaHua. VMima ymBobpgeH aa-
2opumbm Ha noBegeHue y Hac, a nepceHMuUAHUME
mabauuu 3a AH cnopeg noa, Bb3pacm u pbcm ca
AECHO gOCMbNHU.
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AMBULATORY BLOOD PRESSURE REPORT

Patient Name: Danaya Bachvarova Test Date: 22-pie-2020
- Patient ID: 0948067717 Report Date: 23-bie-2020
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Time
== Sys (mmHg) Dia (mmHg) == Hrt (BPM)
Averaged ABP Data
Hour # Sys/Dia Hrt MAP PP PRP/1000
(mmHg) (BPM) (mmHg) (mmHg)
12:00 - 12:59 2 129/ 83 96 98 46 12.5
13:00 - 13:59 2 124/ 91 90 102 34 1.3
14:00 - 14:59 2 117/ 76 89 90 40 10.4
15:00 - 15:59 2 132/ 90 91 104 41 11.9
16:00 - 16:59 2 116/ 75 92 33 40 10.6
17:00 - 17:59 2 120/ 80 96 94 40 18
18:00 - 18:59 2 120/ 77 98 92 44 11.8
19:00 - 19:59 2 127/ 90 96 102 38 12.2
20:00 - 20:59 1 126/ 87 91 100 39 11.5
21:00 - 21:59 2 128/ 87 98 101 41 12.5
22:00 -22:59 | 124/ 383 04 97 4 1.7
23:00 - 23:59 1 125/ 88 86 100 37 10.8
00:00 - 00:59 1 119/ 80 87 93 39 10.4
01:00-01:59 1 110/ 68 79 82 42 8.7
02:00 - 02:59 | 112/ 69 77 3 43 8.6
03:00 - 03:59 | 97/ 60 70 12 37 6.8
04:00 - 04:59 | 111/74 88 86 37 9.8
05:00 - 05:59 I 95/ 61 75 72 34 7.1
06:00 - 06:59 2 110/ 68 76 82 42 8.4
07:00 - 07:59 1 113/76 73 88 37 8.2
08:00 - 08:59 2 104/ 68 84 80 36 8.7
09:00 - 09:59 2 110/ 70 76 83 41 8.3
10:00 - 10:59 2 108/ 70 &5 &3 37 9.1
11:00-11:59 2 130/ 94 104 106 36 13.5
Xoamep AH
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Pheochromocytoma/Paraganglioma - a Rare Cause
of Childhood Hypertension
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A clinical case of a patient aged 10 years and 7 months is presented with one year of relapse headache,
accompanied by nausea and vomiting, picturephobia and phonophobia, familial burden of arterial hyperten-
sion (AH), migraine and neoplasms. She had been repeatedly examined for seizures without measuring blood
pressure (BP). In another attack, the patient was examined in the emergency department and very high values
of blood pressure were registered. After consultation with a pediatric cardiologist, antihypertensive therapy
was started. An unsatisfactory effect was reported, due to which she was hospitalized. Subsequent examina-
tions revealed metabolic alkalosis with lower potassium and CT data for tumor formation involving the right
renal artery. After preoperative preparation as in pheochromocytoma, total tumor extirpation was performed.
Histological examination confirmed the type of tumor. Three months later, the patient had normal blood pres-
sure and no abnormalities in somatic status.
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Key words: secondary arterial hypertension, extramedullary pheochromocytoma / paraganglioma, transient

renal arterial stenosis

Intoduction

In childhood, values of systolic and/or diastolic
blood pressure above the 95" percentile for the re-
spective age, sex and height are taken for AH (Table T,
Table 2). Values between the 90" and 95" percentiles
are considered high normal pressure (prehypertension)
(Table 3). The values for children over 16 years of age
correspond to those for adults.

The diagnosis of AH was made by three patholog-
ical measurements in three separate visits with an inter-
val between them of at least 7 days. The incidence of
AH in childhood increases conjointly with the increase
in the incidence of obesity. AH is found in 4% of chil-
dren and prehypertension in 9,67%. Primary AH (PAH)
is more common, especially after the age of 10. How-
ever, it is a diagnosis of exclusion (1,2).

In Bulgaria, AH occurs in about 5-6% of all chil-
dren, with primary AH predominating. According to a

study conducted in Pleven and the region, the inci-
dence of PAH in adolescents is 4,53% (n = 75), with
boys predominating - in 65,3% of cases. With AH Il
degree are 58,7% of the studied group, AH | degree -
36% and only 5,3% have high normal blood pressure
(3). Secondary AH occurs in renal, endocrine, cardiac
and neurological diseases (Table 4).

Clinical case

History: The patient, aged 10 years and 7 months,
presented with unencumbered premorbid history, familial
history of AH (maternal grandmother and aunt), migraine
(maternal aunt and cousin) and neoplasms (uncle with gas-
tric neoplasm). She had had for over a year a paroxysmal
headache, a type of tension headache, unresponsive to
analgesics, accompanied by nausea and vomiting, picture-
phobia and phonophobia. There was polydipsia-polyuria
up to 3,5 L / day. and emotional lability. She had been re-
peatedly examined by a number of physicians for seizures
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Table 1. Percentile tables for boys' blood pressure. The boxed box corresponds to the reference values for
boys aged 16 and over, for which adult reference values are recommended. According of European
Society of Hypertension, 2009.

\ge (years) | Systolic (mmHg) percentile of height” ' Diastolic
| BP percenti]e 5 10 25 50 75 90 95 5 10

(mmHg) percentile of height
25 50 75 90 95

| 1y 90 94 95 97 99 100 102 103 | 49 50 51 52 53 53 54
95 98 99 101 103 104 106 106 | 54 54 55 56 57 58 58
99 105 106 | 108 110 112 113 114 | 61 62 63 64 65 65 66
_zy 90 97 99 100 102 104 105 106 | 54 55 56 57 58 58 59
95 104 105 107 109 110 112 113 63 63 64 65 66 67 67
99 109 110 | 111 113 115 117 117 | 66 67 68 69 70 71 71
_éy 90 100 101 103 105 107 108 109 | 59 59 60 61 62 63 63

95 104 105 107 109 110 112 113 63 63 64 65 66 67 67
99 111 112 114 116 118 119 120 | 71 71 72 73 74 75 75
4y 90 102 103 105 107 109 110 111 62 63 64 65 66 66 67
95 106 107 | 109 111 112 114 115 66 67 68 69 70 71 71
99 113 114 | 116 118 120 121 122 74 75 76 77 78 78 79
| Sy 90 104 105 106 108 110 111 112 65 66 67 68 69 69 70
95 108 109 110 112 114 115 116 | 69 70 71 72 73 74 74
99 115 116 | 118 120 121 123 123 77 78 79 80 81 81 82
| by 90 105 106 | 108 110 111 113 113 68 68 69 70 71 72 72
95 109 110 | 112 114 115 117 117 | 72 72 73 74 75 76 76
99 116 117 | 119 121 123 124 125 80 80 81 82 83 84 84
| 7y 90 106 107 | 109 111 113 114 115 70 70 71 72 73 74 74
95 110 111 113 115 117 118 119 | 74 74 75 76 77 78 78
99 117 118 | 120 122 124 125 126 | 82 82 83 84 85 86 86
8 90 107 109 110 112 114 115 116 | 71 72 72 73 74 75 76
95 111 112 114 116 118 119 120 | 75 76 77 78 79 79 80
99 119 120 | 122 123 125 127 127 | 83 84 85 86 87 87 88
| 9y 90 109 110 | 112 114 115 117 118 | 72 73 74 75 76 76 77
95 113 114 | 116 118 119 121 121 76 77 78 79 80 81 81
99 120 121 123 125 127 128 129 | 84 85 86 87 88 88 89
10y | 90 111 112 114 115 117 119 119 | 73 73 74 75 76 77 78
95 115 116 | 117 119 121 122 123 77 78 79 80 81 81 82
99 122 123 125 127 128 130 130 | 85 86 86 88 88 89 90
11y | 90 113 114 | 115 117 119 120 121 74 74 75 76 77 78 78
95 117 118 | 119 121 123 124 125 78 78 79 80 81 82 82
99 124 125 127 129 130 132 132 86 86 87 88 89 90 90
| 12y | 90 115 116 | 118 120 121 123 123 74 75 75 76 77 78 79

95 119 120 | 122 123 125 127 127 | 78 79 80 81 82 82 83
99 126 127 | 129 131 133 134 135 86 87 88 89 90 90 91
| 13y | 90 117 118 | 120 122 124 125 126 | 75 75 76 77 78 79 79

95 121 122 124 126 128 129 130 | 79 79 80 81 82 83 83
99 128 130 | 131 133 135 136 137 | 87 87 88 89 90 91 91
| 14y | 90 120 121 123 125 126 128 128 | 75 76 77 78 79 79 80

95 124 125 127 128 130 132 132 80 80 81 82 83 84 84
99 131 132 134 136 138 139 140 | 87 88 89 90 91 92 92
15y 90 122 124 | 125 127 129 130 131 76 77 78 79 80 80 81
95 126 127 | 129 131 133 134 135 81 81 82 83 84 85 85
99 134 135 136 1389 | 140 142 142 88 89 90 91 92 93 93
| 16y | 90 125 126 | 128 130 131 133 134 | 78 78 79 80 81 82 82

95 129 130 | 132 134 135 137 137 | 82 83 83 84 85 86 87
99 136 137 | 139 141 143 144 145 90 90 91 92 93 94 94
17y 90 127 128 | 130 132 134 135 136 | 80 80 81 82 83 84 84
95 131 132 134 136 138 139 140 | 84 85 86 87 87 88 89
99 139 140 | 141 143 145 146 147 | 92 93 93 94 95 96 97
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Table 2. Percentile tables for blood pressure in girls. The boxed box corresponds to the reference values for
girls 16 years of age or older, for which adult reference values are recommended. According of Eu-
ropean Society of Hypertension, 2009.

R+2narT . nANCeUTIAN HA NheTa CAH .mancouTianu ua nieta NAH .

Age (years) —Systolic (mmHg) percentile of height ——Diastolic (mmHg) percentile of height

 BP percentile 5 1 ) U /> 9U I5 5 1 25 5U /5 9u 95
ir YU 97 97 98 100 101 102 103 52 53 53 54 55 55 56

Y 95 100 101 102 104 105 106 107 56 57 57 58 59 59 60
99 108 108 109 111 112 113 114 | 64 64 65 65 66 67 67
| 2r 90 98 98 100 101 103 104 105 57 58 58 59 60 61 61
Y 95 102 103 104 105 107 108 109 61 62 62 63 64 64 65
99 109 110 111 112 114 115 116 69 69 70 70 71 72 72
| 3r 90 100 100 102 103 104 106 106 61 62 62 63 64 64 65
Y 95 104 | 104 105 107 108 109 110 65 66 66 67 68 68 69
99 111 111 113 114 115 116 117 73 73 74 74 75 76 76
| 4r 90 101 102 103 104 106 107 108 64 64 65 66 67 67 68
Y 95 105 106 107 108 110 111 112 68 68 69 70 71 71 72
99 112 113 114 115 117 118 119 76 76 76 77 78 79 79
| 5r 90 103 103 105 106 107 109 109 66 67 67 68 69 69 70
Y 95 107 107 108 110 111 112 113 70 71 71 72 73 73 74
99 114 | 114 116 117 118 120 120 78 78 79 79 80 81 81
6r. 90 104 | 105 106 108 109 110 111 68 68 69 70 70 71 72
Y 95 108 109 110 111 113 114 115 72 72 73 74 74 75 76
99 115 116 117 119 120 121 122 | 80 80 80 81 82 83 83
7r 90 106 107 108 109 111 112 113 69 70 70 71 72 72 73
95 110 111 112 113 115 116 116 73 74 74 75 76 76 77
99 117 118 119 120 122 123 124 | 81 81 82 82 83 84 84
8r. 90 108 109 110 111 113 114 114 | 71 71 71 72 73 74 74
95 112 112 114 115 116 118 118 75 75 75 76 77 78 78
99 119 120 121 122 123 125 125 | 82 82 83 83 84 85 86
9r 90 110 110 112 113 114 116 116 72 72 72 73 74 75 75
95 114 | 114 115 117 118 119 120 76 76 76 77 78 79 79
99 121 121 123 124 125 127 127 | 83 83 84 84 85 86 87
10r 90 112 112 114 115 116 118 119 73 73 73 74 75 76 76
95 116 116 117 119 120 121 122 77 77 77 78 79 80 80
99 123 123 125 126 127 129 129 | 84 84 85 86 86 87 88
11r. | 90 114 | 114 116 117 118 119 120 74 74 74 75 76 77 77
Y o5 118 118 119 121 122 123 124 | 78 78 78 79 80 81 81
99 125 125 126 128 129 130 131 | 85 85 86 87 87 88 89
12r 90 116 116 117 119 120 121 122 75 75 75 76 77 78 78
95 119 120 121 123 124 125 126 79 79 79 80 81 82 82
99 127 127 128 130 131 132 133 86 86 87 88 88 89 90
13r 90 117 118 119 121 122 123 124 | 76 76 76 77 78 79 79
95 121 122 123 124 126 127 128 | 80 80 80 81 82 83 83
99 128 129 130 132 133 134 135 | 87 87 88 89 89 90 91
14r 90 119 120 121 122 124 125 125 77 77 77 78 79 80 80
95 123 123 125 126 127 129 129 | 81 81 81 82 83 84 84
99 130 131 132 133 135 136 136 | 88 88 89 90 90 91 92
15r 90 120 121 122 123 125 126 127 78 78 78 79 80 81 81
95 124 125 126 127 129 130 131 | 82 82 82 83 84 85 85
99 131 132 133 134 136 137 138 | 89 89 90 91 91 92 93
16r 90 121 122 123 124 126 127 128 | 78 78 79 80 81 81 82
! 95 125 126 127 128 130 131 132 | 82 82 83 84 85 85 86
99 132 133 134 135 137 138 139 | 90 90 90 91 92 93 93
| 17r 90 122 122 123 125 126 127 128 | 78 79 79 80 81 81 82
S 125 126 127 129 130 131 132 | 82 83 83 84 85 85 86

99 133 133 134 136 137 138 139 | 90 90 91 91 92 93 93
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without measuring her blood pressure. She was consulted
by a pediatric neurologist and an MRI of the central ner-
vous system was performed, which showed no patholog-
ical abnormalities. In another such attack in the emergen-
cy department of a regional hospital, an elevated blood
pressure (160/100mmHg) was registered and she was
referred to a pediatric cardiologist. Echocardiography was
performed with initial left ventricular hypertrophy and clon-
idine therapy was initiated. The patient was consulted by
a pediatric endocrinologist in order to rule out secondary
hypertension. High levels of FT, and TSH were found. As
it was considered probably a case of resistance to thyroid
hormones, the antihypertensive therapy with atenolol had
been adjusted by stopping clonidine. Against the back-
ground of therapy, AH persisted with values up to 186/126
mmHg at a heart rate (HF) of about 120 beats/min. The pa-
tient was hospitalized for diagnostic clarification in the Chil-
dren's Clinic of ,Sv. Georgy” University Hospital in Plovdiv.

Physical status data: The child had a lower weight
for her height (height = 130 cm - on the 3™ percentile
at a target between the 3 and 15" percentile; body
weight = 25 kg, BMI = 14,7 kg/ m? - between the 3
and 15" percentile). Glamorous look with exhaustive
horizontal nystagmus. Mycosis type hypopigmentation
around the right elbow joint, nevi on the body and
limbs and a hyperpigmented spot on the back with un-
clear borders, measuring about 40/40 mm in the right
lower chest (type ,café au lait”). The neck was freely
movable. No visible vascular pulsations. No thyromeg-
aly. Cardiovascular system - HF-106 beats / min, AP
= 135/100 mmHg on the right arm, 140/100 mmHg
on the left arm and 125/90 mmHg on the leg. Abdo-
men-soft, noorganomegaly. Normal neurological status.

Laboratory tests

Total cholesterol - 7,17 mmol/L, over 99" percen-
tile for age and gender; HDL-cholesterol - 1,94 mmol/L,
between the 90™ and 97" percentile for age and gen-
der; Triglycerides - 1,3 mmol/ L, between the 90" and
97" percentile for age and gender; Electrolytes: K - 3,8
mmol/L; Na - 140 mmol/L; Cl - 94 mmol/L; Ca - 2,44
mmol/L; ionized Ca - 1,23 mmol/l; Phosphorus 1,52
mmol/L; Mg - 1,13 mmol/L; TSH - 8,866 mU/L (0,3-
5,6 mU/L) at fT, in the reference range, and negative
anti-TPO. ABB: pH - 7,47; BE - 6,0, HCO3 - 31,0. Other

laboratory parameters (including CBC, urine, nitrogen
fractions, transaminases, cortisol, DHEA-S, neuron spe-
cific enolase) were in reference values.

Imaging tests

Ultrasound data for a solid, homogeneous, hy-
poechoic tumor formation in the area of the hilus of the
right kidney, with sharp borders, smooth outlines and
the impression of a capsule. According to Doppler ul-
trasound, there was no disturbance of blood flow in the
renal artery (Fig. 1).

In the computed tomographic examination (CT) - a
formation with dimensions 27/18/28 mm (with an ini-
tial density of 47 XE, increasing to 282 XE in the arterial
phase and decreasing to 151 XE and 69 XE in the venous
and respectively late phase), engaging renal artery and
the presence of a zone of hypoperfusion in the right kid-
ney, as well as folding of the ureter without disturbing
its patency. The ostium of the artery is preserved by pre-
senting a segment with a length of 2-3 mm. In the late
phase, peripheral enhanced capture is presented as in
the fibrous capsule and the central area of the wash out.
The formation dislocates the inferior vena cava and the
renal veins ventrally without visibly engaging them. It is
richly vascularized by the renal artery - by the hilus and
inferior pole and by the vertebral arteries (Fig. 2-7).

Fundoscopy - evidence of papillary edema and the
presence of a macular star as a result of hypertensive
opticopathy.

Course of the disease

During her stay in the hospital the patient had a
permanent AH on the background of therapy with a
beta-blocker and diuretic. A hypertensive crisis record-
ed with a calcium antagonist was reported. Upon re-
ceiving the data from the imaging examination for re-
nal artery stenosis from a tumor and considering the
clinic, we deemed it very likely that it was a case of
paraganglioma. Due to the high degree of AH and the
hypertensive crisis against the background of antihyper-
tensive therapy and the urgency of the condition,

Table 3.

Normal blood pressure and arterial hypertension.

Category 0-15 years Over 16 years
SYS and/or DIA (percentile) SYS and/or DIA (mm Hg)
Normal <90 <130/85
Highly normal >90 go <95 130-139/85-89
Hypertension >95 > 140/90
I degree of hypertension 95-99 + 5 mm Hg 140-159/90-99
Il degree hypertension >99 + 5 mm Hg 160-179/100-109
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Table4. Causes of AH.

RENO-PARENCHIMAL CAUSES

« Dysplastic kidney

«Renal polycystosis

+ Obstructive uropathy

« Wilms' tumor

« Glomerulonephritis

« Hemolytic uremic syndrome

« Reflux nephropathy

« Systemic lupus erythematosus
RENOVASAL CAUSES

- Renal artery stenosis

- Renal artery embolism

«Renal vein thrombosis

« Arteritis / Takayasu, Periarteritis nodosa /

« External compression of the artery
COARCTATION OF THE AORTA

«Primary AH

NEUROLOGICAL CAUSES
+ Guillain-Barre syndrome
«Increased intracranial pressure
- Stress, overexcitement
« Encephalitis
+ Neurofibromatosis
ENDOCRINE CAUSES
« Primary hyperaldosteronism
- Liddle and Gordon syndromes
« Pheochromocytoma and neuroblastoma
- Congenital adrenal hyperplasia
+ Cushing's syndrome / disease
« Hyperthyroidism - mostly large systolic-diastolic
difference, not true hypertension
« Hyperparathyroidism
+ Diabetes mellitus with diabetic nephropathy
+ Metabolic syndrome

we decided to move to preoperative preparation as in
pheochromocytoma/paraganglioma (PPGL). After pre-
operative preparation with alpha-blocker (doxazosin
0.5 mg/day, five days prior to surgery), total extirpation
of the tumor was performed by dissection of the renal
artery and preservation of the right kidney. Histological
examination confirmed the clinical suspicion of pheo-
chromocytoma/paraganglioma (GEFRIR: Pheochromo-
cytoma/Permanent preparation: Pheochromocytoma/
Immunohistochemical examination: Chromogranin /+/;
Synaptophysin /+/; AE1 / AE3 /-/).

After the usual transient hypotension in the ear-
ly postoperative period, the patient again had arterial
hypertension, requiring triple antihypertensive therapy
(atenolol, enalapril, furosemide). In the following month
it was reduced and stopped. A month after stopping the
antihypertensive therapy, the child had normal levels
of metanephrines and normetanephrines in the urine
(Metanephrine in the urine - 108 pg/24" (norm 43,4-
260 pg/24"h) / 224 ug/gCrea (norm 34-367 ug/gCrea);
Normetanephrine in urine - 170ug/24 h (norm 128-
484 pg/24") / 352 pg/gCrea (norm 38-523 pg/gCrea);
3-Methoxy-tyramine - 219 ug/gCrea (norm 0-525 ug /
gCrea) and BP values from the two-time 24-hour Holter
monitoring below the 90" percentile (Fig. 8).

Discussion

The child was admitted with a history of a year-
long headache and a clinic of high-grade hypertension
with persistently elevated blood pressure, tolerating
well values up to 160/90 mmHyg, initial left ventricular
hypertrophy and hypertensive opticopathy.

Given the asthenic habit, metabolic syndrome,
whose common component is AH, was excluded upon
admission. Initial research was aimed at excluding the

most common causes of secondary AH, namely of re-
nal origin. Coarctation of the aorta, whose adult form
is often diagnosed with AH, was also excluded. The
criteria of the different types of vasculitis, in particular
panarteritis, occurring with high-grade AH, were not
met in the child.

The tests showed that there were data for meta-
bolic alkalosis and lower limit potassium. This brought
to the fore hyperaldosteronism as the cause of the
condition. Primary hyperaldosteronism is the most
common endocrine cause of AH. A renin and aldo-
sterone test was sent, but no result was obtained due
to a technical problem with the sample. At the same
time, ultrasound showed a formation in the hilus of
the right kidney. De-spite the normal blood flow from
Doppler ultrasound, it was accepted that the laborato-
ry abnormalities described above were due to second-
ary hyperaldosteronism on account of compression of
the renal artery by the formation. The same was later
confirmed by CAT angiography.

Midnight cortisol was also tested in the diagnostic
search to rule out atypical Cushing's disease - isolated ei-
ther within the Carney complex or McCune-Albright syn-
drome. The visualization of a formation in the hilus of one
kidney raised a new question: was it an isolated second-
ary hyperaldosteronism and reno-vascular hypertension
or the tumor itself was hormonally active and contributed
to hypertension, given its location (origin from paraverte-
bral ganglia - paraganglioma). Negative neuron-specific
enolase does not rule out neuroblastoma.

The screening test for pheochromocytoma, name-
ly metanephrines and normetanephrines in urine, is per-
formed under specific conditions. It is recommended
that neither medications be taken, nor certain foods or
drinks during the test. On the one hand, there is inter-
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Table 5. Medications that may give false positive results in the study of catecholamines and catecholamine

metabolites.
Medications Catecholamines Metanephrines
Norepinephrine Epinephrine | Normetanephrine | Metanephrine

Tricyclic antidepressants +++ - 4 -
Nonselective a-blockers ++ - ++ -
Selective a-blockers + - - -
B-blockers + + + +
Calcium antagonists + + - _
Vasodilators-hydralazine + - + -
MAO inhibitors ++ ++ ++ ++
Sympathomimetics ++ ++ ++ ++
Stimulants-caffeine, nicotine ++ ++ ++ ++
Levodopa, carbidopa ++ - - _
Cocaine ++ ++ ++ _

ference between the excreted catecholamine metabo-
lites and some drugs, which are excreted unchanged in
the urine during their technical measurement (4). On
the other hand, a number of drugs affect the metabo-
lism of catecholamines in vivo and alter their levels in
the blood and urine without the presence of pheochro-
mocytoma/paraganglioma (Table 5) (5).

In contrast to AH in adults with pheochromocyto-
ma, which is more commonly paroxysmal, in children
AH due to pheochromocytoma is more common-
ly persistent (60-90%), accompanied by headache
(about 67%). Paroxysmal tachycardia and arrhythmia
may occur less frequently. In 47-57% of all cases, pa-
tients re-port palpitations, sweating, nausea, vomiting
and paleness. Other symptoms that occur are anxiety,
weight loss, visual disturbances (retinal detachment),
polyuria, polydipsia, tremor, seizures in hypertensive
encephalopathy (6).

In our patient, the presence of pronounced emo-
tional lability, polydipsia-polyuria, glare and laboratory
data for hyperlipidemia and thyrotropinemia (as mani-
festations of hypermetabolism) was what led us to be-
lieve that the tumor was a pheochromocytoma. On this
occasion, an alpha-blocker was added to the therapy
and the child was referred for surgical treatment.

Surgical intervention led to a definitive cure. Lack
of AH on follow-up precludes residual stenosis of the
renal artery. Urine metanephrine and normetanephrine
levels will be monitored annually for risk of recurrence,
according to current follow-up recommendations for
patients operated on for PPGL (7.)

Pheochromocytoma is a tumor derived from chro-
maffin cells that produces, accumulates, metabolizes
and excretes catecholamines and their derivatives.

The tumor incidence is 0,2-0,8: 100,000 (8). It
causes 0,5-2% of cases of AH in childhood. In 80-85%

of all cases it has adrenal localization and is then de-
fined as pheochromocytoma. The remaining 15-20%
are extraadrenal localization (chest, abdominal cavi-
ty, renal hilus) and are then defined as paraganglioma
(6). It may occur sporadically or as part of congenital
syndromes.

According to recent studies, more than 35% of
pheochromocytoma patients appear to be sporadic
(somatic mutation is detected in 15-20%) (5). In chil-
dren mutations are found in 80% of the cases (6).
Hereditary pheochromocytoma syndrome is associat-
ed with MEN-2A, MEN-2B, neurofibromatosis type 1,
vonHippel-Lindau syndrome, and paraganglioma-pheo-
chromocytoma syndromes (SDHx). Mutations in the
succinate dehydrogenase genes (SDH-SDHA, SDHB,
SDHC and SDHD) have been identified in a large pro-
portion of patients. Most pheochromocytomas, and
especially paragangliomas, are associated with muta-
tions in the SDHD and SDHB genes. Therefore, it is
accepted to conduct research on these two types of
mutations in extraadrenal localization of the tumor, es-
pecially in the abdominal cavity. Functionally inactive
paragangliomas that do not produce, metabolize, and
secrete catecholamines are associated with mutations
in genes encoding SDHB, SDHD, and less commonly
SDHC. Mutations in the latter genes are also associat-
ed with most metastatic forms. Mutations in the SDHA
genes are very rare. A number of other mutations asso-
ciated with pheochromocytoma/paraganglioma have
also been described (TMEM127, MAX, HIF2A, PHDT,
ATRX, FH and MDH2) (5).

Reports of malignant pheochromocytoma vary be-
tween 3 and 36% depending on the genetics and loca-
tion of the tumor. Those with extraadrenal localization
are also at higher risk - 35% (9). Nearly 10% have a met-
astatic form of the disease at the time of diagnosis, and
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those with a tumor larger than 5 cm are at increased
risk (5). Patient follow-up is necessary with pheochro-
mocytoma by regular examination of metanephrines
and normetanephrines, and by assessment by imaging
(5, 10) Cases of metastatic disease have been reported
20 years after removal of the primary tumor (5) The
clinical presentation is very diverse and the tumor is
declining to the group of the so-called ,Great imitator”
(5). Given the manifestation in childhood, the absence
of metastases and extraadrenal localization, the most
suitable panel for genetic research is for SDHB, SDHC,
SDHD, VHL and MAX (10).

The gold standard for diagnosis is metanephrine
and normetanephrine in plasma or 24-hour urine, and
very likely for the presence of a tumor are results higher
than 4 times above the upper limit of normal. Too many
factors can affect the results and lead to false positive
or false negative results (10) (Table 5).

In adrenal localization, both types of catechol-
amines are produced and secreted. In extramedullary
localization, only norepinephrine is secreted, analo-
gous to the isolated synthesis of norepinephrine in the
nervous system and the synthesis of both adrenaline
and noradrenaline by the adrenal gland, by enzymatic
metabolism of norepinephrine to adrenaline (8).

From the imaging studies, the means of choice is
CT, which has a specificity of about 95%. MRI is per-
formed in cases of contraindications for CT. Function-
al imaging studies are sometimes required: 123l-me-
taiodobenzylguanidine (MIBG) scintigraphy; PET / CT
with 18F-fluorodeoxyglucose (18FFDG), labeled with
radionuclide-somatostatin analogue or DOPA. This Pre-
operative preparation is mandatory to prevent intraop-
erative complications due to hypertensive crises
in the manipulation of the tumor and the ,eruption”
of catecholamines. A-blockers are used (selective and
non-selective for at least 7 days); p-blockers (after ad-
equate a-blockade, only in cases of uncontrollable
tachycardia/tachyarrhythmia,); tyrosine hydroxylase
inhibitor (suppressing catecholamine synthesis); calci-
um antagonist (5,10,11).

The combination of PPGL with renal arterial ste-
nosis was first described in 1958 by Harrison in a
16-year-old girl. It is more common in paragangliomas.
The frequency in adrenal localization is 7%, and in
extraadrenal - 30% of cases. There is only one case
described in the literature of postoperative permanent
stenosis (12).

Renal arterial stenosis may be due to:

1. Compression of the tumor or fibrous tissue in
the tumor;

2. Hypertrophy of the muscular wall of the artery,
and subsequently permanent stenosis caused by cate-
cholamines and especially norepinephrine in extraadre-
nal tumor, causing prolonged spasm;

3. Postoperative adhesions;

4. Pseudostenosis during a hypertensive crisis (13).
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helps to diagnose the metabolically active tumor/tu-
mors as:

1. 5-10% of people have benign hormonally inac-
tive adrenal formations.

2. Normetanephrine may be elevated in adrenal
(50% of adrenal) and in extraadrenal localization.

3. 10% have a metastatic form of the disease at
diagnosis.

4. 30% of the cases are with familial and plural
forms (5).

Conclusion

The presented clinical case is of late diagnosis of
high-grade arterial hypertension as a result of the lack
of established practice for measuring blood pressure
during the physical examination of children. Although
it has become more common in the last two decades,
AH is generally not common in childhood, but it is of-
ten the first sign of an underlying serious disease, the
early diagnosis of which would determine the prog-
nosis. On the other hand, early diagnosis of primary
AH and appropriate action (often only with lifestyle
changes) would prevent the onset of early cardiovas-
cular disease leading to disability.

Another problem in our country, in secondary
endocrine hypertension in particular, is the limited
amount of hormonal tests that can be done in most
public hospitals. This further complicates and de-
lays diagnosis. Patients with rare endocrine diseases
should be referred for diagnosis to the Expert Centers
for Rare Endocrine Diseases, which are part of the Eu-
ropean Reference Network on Rare Endocrine Condi-
tions (ENDO-ERN) and have all modern methods for
diagnosing and treating these diseases. At the same
time, any medical institution that has the necessary
specialists and equipment for the treatment of such
diseases must be prepared to respond to an emer-
gency endocrine condition, such as malignant arterial
hypertension. The availability of more specialized cen-
ters would shorten the patient's path, reduce transport
risks and increase the quality of service.

The measurement of blood pressure should be-
come a mandatory element of the physical examina-
tion of all children over 3 years of age. The rule is to
measure three times with an interval of 3 minutes and
use the average of the last two measurements. There
is an established algorithm of behavior in our country,
and the percentile tables for AH according to gender,
age and height are easily accessible.
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Averaged ABP Data
Hour # Sys/Dia Hrt MAP PP PRP/1000
(mmHg) (BPM) (mmHg) (mmHg)

12:00 - 12:59 2 129/ 83 96 98 46 12.5
13:00 - 13:59 2 124/91 90 102 34 1.3
14:00 - 14:59 2 117/ 76 89 90 40 10.4
15:00 - 15:59 2 132/ 90 91 104 41 11.9
16:00 - 16:59 2 116/ 75 92 88 40 10.6
17:00 - 17:59 2 120/ 80 96 94 40 18
18:00 - 18:59 2 120/ 77 98 92 44 11.8
19:00 - 19:59 2 127/ 90 96 102 38 12.2
20:00 - 20:59 1 126/ 87 91 100 39 11.5
21:00-21:59 2 128/ 87 98 101 41 12.5
22:00 -22:59 i 124183 %4 97 4 1.7
23:00 - 23:59 | 125/ 88 86 100 37 10.8
00:00 - 00:59 ] 119/ 80 87 93 39 10.4
01:00-01:59 1 110/ 68 79 82 42 8.7
02:00 - 02:59 1 112/ 69 77 83 43 8.6
03:00 - 03:59 | 97/ 60 70 72 37 6.8
04:00 - 04:59 | 111774 88 86 37 9.8
05:00 - 05:59 1 95/ 61 75 72 34 7.1

06:00 - 06:59 2 110/68 76 82 42 8.4
07:00 - 07:59 1 113/ 76 73 88 37 8.2
08:00 - 08:59 2 104/ 68 84 80 36 8.7
09:00 - 09:59 2 110/ 70 76 83 41 8.3

10:00 - 10:59 2 108/ 70 85 &3 37 9.1

11:00 - 11:59 2 130/ 94 104 106 36 13.5

References

1. Song P, Zhang Y, Yu J, Zha M, Zhu Y, Rahimi K, Rudan I.
Global Prevalence of Hypertension in Children: A Systematic Review
and Meta-analysis. JAMA Pediatr 2019 Oct 7;173(12):1-10

2. Flynn JT, Kaelber DC, Baker-Smith CM, et al. Clinical Prac-
tice Guideline for Screening and Management of High Blood Pressure
in Children and Adolescents. Pediatrics 2017; 140(3): €20171904

3. Kolarova-Yaneva N, Dasheva-Dimitrova A, Primary arterial
hypertension in childhood. Algorithm of behavior and prevention.
MEDINFO 2019; 2.

4. Spilker B, Watson BS, Woods JW. Drug interference with
measurement of metanephrines in urine. Ann Clin Lab Sci 1983;
13(1): 16-19.

5. KyriakieSarafoglou PediatricEndocrinology and Inborn Er-
rors of Metabolism. Second Edition Copyright © 2017 by McGraw-Hill
Education. ISBN 978-0-07-177314-0

6. Bholah R, Bunchman TE. Review of Pediatric Pheochromo-
cytoma and Paraganglioma. Front Pediatr 2017; 5: 155.

7. Plouin PF, Amar L, Dekkers OM, Fassnacht M,
Gimenez-Roqueplo AP, Lenders JW, Lussey-Lepoutre C, Steichen
O; Guideline Working Group. European Society of Endocrinology
Clinical Practice Guideline for long-term follow-up of patients operat-
ed on for a phaeochromocytoma or a paraganglioma. Fur ] Endocri-
nol 2016, 174(5): G1-G10.

8. Gibson CM, Al Maradni A, Abdelwahed M. Pheochromo-
cytoma epidemiology and demographics. www.wikidoc.org.

9. Blake MA, Chief Editor: George T Griffing. Pheochromocy-
toma Treatment and Management. Medscape Oncology 2020.

10. Lenders JW, Duh QY, Eisenhofer G, Gimenez-Roqueplo
AP, Grebe SK, Murad MH, Naruse M, Pacak K, Young WF Jr; En-
docrine Society. Pheochromocytoma and paraganglioma: an endo-
crine society clinical practice guideline. ] Clin Endocrinol Metab 2014;
99(6): 1915-1942.

11. Chen H, Sippel RS, O'Dorisio MS, Vinik Al, Lloyd RV, Pa-
cak K; North American Neuroendocrine Tumor Society (NANETS).
The North American Neuroendocrine Tumor Society consensus
guideline for the diagnosis and management of neuroendocrine tu-
mors: pheochromocytoma, paraganglioma, and medullary thyroid
cancer. Pancreas 2010; 39(6): 775-783.

12. Sarathi V, Bandgar T, Lila AR, Deshpande AA, Dalvi
AN, Patwardhan S, Shah NS. Coexistence of pheochromocytoma
/paraganglioma and renal artery stenosis. Indian | Endocrinol Metab
2072;16(6):1009-1011.

13. Kota SK, Kota SK, Meher LK, Tripathy PR, Sruti J, Modi
KD. Pheochromocytoma with renal artery stenosis: A case-based re-
view of literature. | Cardiovasc Dis Res 2012; 3(1):36-39.

KHu2onuc

Endocrinologia vol. XXVI N21/2021




YKA3AHUS 3A ABTOPUTE/ INSTRUCTIONS TO AUTHORS

CnucaHue

EHAOKPUNUHOAOI A issN 1310-8131

Journal

ENDOCRINOLOGIA issN 13108131

Agpec Ha pegakuuoHHama KoAezun:

KauHuueH uenmvp - YCBAAE

»Akag. MBaH MenueB” ya. ,3gpabe” Ne2, 1431
Codpus;

[Mpo. Mapua ObeuoBa, MaBen pegakmop
meAa. (032) 602486;

MobunaeHn: 0887771322,

E-mail: morbetzova@abv.bg

Editorial Board address for correspondence:

Clinical Center of Endocrinology

L4Acad. Iv. Penchev”, University Hospital 2,
Zdrave Str., 1431 Sofia, Bulgaria;

Prof. Maria Orbetzova, Editor in Chief

Tel (++359) 32602486;

Mobile (++359) 887771322,

E-mail: morbetzova@abv.bg

CnucaHue ,EHgokpuHOAO2uf”, u3gaHue Ha
bbAreapckomo gpykecmBo No eHgoKpuHOAO2US,
u3au3za B 4 KHUXKU 20guwHO. B Hez2o ce omne-
yamBam opu2uHaAHU Hay4YHU CMamuu, onucaHuA
Ha KAUHUYHU CAy4Yau, o630pu, peueH3uu, UHgop-
mauus 3a npoBegeHu u npegcmoawu Hay4HU Cb-
H6umua u gpyau mamepuaau 6 cpepama Ha KAu-
HUYHamMa eHgokpuHoAozua. O630pHUMe mame-
puaau om Oba2apcku aBmopu u3auzam Ha Gba-
2apCKU e3UK C pe3iome Ha BbA2apcku U aH2AUlC-
Ku e3uk. Opuz2uHaAHUMeE Cmamuu u Ka3ycu ce
omneyamBam egHoBpemeHHO Ha GbA2apcku u
aHa2Aulcku e3uk. o ycmompenue Ha aBmopcku-
me koaekmuBu u npeugHka Ha pegakyuoHHama
kore2ua Bb3 ocHoBa xapakmepa Ha Mamepuaaa,
HAKOU OpU2UHAAHU cmamuu mozam ga Obgam
nybaukyBaHu camo Ha BbA2apcku e3uk. Mamepu-
aaume, npegocmaBenu om uyxgu aBmopu, ce
nomecmBam Ha aH2AUUCKU e3UK C UAAOCMEH UAU
nogbpax npeBog Ha 6bA2apCcKu €3UK N0 NpeueH-
Ka Ha pegakyuoHHama KoAezus.

Mamepuaaume ce uznpawam Ha 6bA2apcku
e3uk B8 eaekmpoHen Bug ¢ wpudpm Times New
Roman, pagmep 12 Ha e-mail Ha 2aaBHua pegakmop

The journal of the Bulgarian Society of
Endocrinology ,Endocrinologia” is published in 4
issues per year. It accepts for publication original
research papers, case reports, short communica-
tions, reviews, opinions on new medical books,
commentaries and announcements for past of
future scientific events (congresses, symposia, etc.)
in all fields of clinical Endocrinology.

The reviews are published in Bulgarian lan-
guage with an abstract both in Bulgarian and English.
The original papers and case reports are published
also in both languages. Some original research
papers may be published in Bulgarian only, depend-
ing on the content and the decision of the authors
and the editors. Papers of non-Bulgarian authors are
published in English with full of partial translation into
Bulgarian, provided by the Editorial board.

The manuscripts should be submitted initially
in Bulgarian (for materials from abroad - in English)
as MS Word.doc files, formatted in 12 pt. Times
New Roman typeface. The manuscript is then
checked for compliance with the edition’s require-
ments and sent to the reviewers. If accepted for
publication after the review, the authors are

66

EHgokpuHonoausi Tom XXVI N21/2021




(3a uyrkgecmpaHHume mamepuaAu - Ha aHeAulCKuU
e3uk). Caeg peugH3upaHe u npuemare 3a neyam 6
CpOK go 3 cegmuuu okoHuameAHuam BapuaHm ce
npegocmaBa ¢ npeBog Ha aH2AulcKU e3uK (C u3-
KAlOUeHue Ha 0630pume) Ha e-mail Ha 2aaBHua pe-
gakmop € NPUgPY>KUMEAHO NUCMO Ha agpeca Ha
pegakuuama, nognucaHo om aBmopume, ¢ Koemo
nomBbpkgaBam cbaracuemo cu 3a yyacmue u
gekAaapupam, ve mamepuarbm He e omneyamBax
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

Endocrinologia vol. XXVI N¢1/2021



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
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with a reference in the figure caption.
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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.
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e3uk npu cnazBane Ha cbBpemennume npabBuna 3a
npaBonuc u nyukmyayua. lpenopvyumenno e ab-
mopume ga KOHCYAMupam aHzAulCKUA MmeKcm C
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