ISSN 1310-8131

EHL OKPHHOJIOINNA
ENDOCRINOLOGIA

CnucaHuemo ce uHgekcupa om/The journal is indexed by:
- Elsevier Bibliographic Databases, (SCOPUS) Netherlands
+ EMBASE « EBSCO
« Bulgarian Citation Index

Editorial Board/PegakyuoHHa koreeusi u cbBem

Editor-in-Chief: Maria ORBETZOVA
Ia6en pegakmop: Mapua OPBEL|OBA

'-‘

Honorary Editor-in-Chief: Bojan Lozanov
[Touemen eraBeH pegakmop: boaH Ao3aHoB

Axeaua TomoBa/Aneliya Tomova Kama TogopoBa/Katia Todorova
AnHa-Mapua bopucoBa/ Kupua Xpucmo306/Kiril Hristozov
Anna-Maria Borissova Augua Koe6a/Lidia Koeva

Amanacka ErenkoBa/Atanaska Elenkova Maauna NMemko6a/Malina Petkova
Baagumup XpucmoB8/VIadimir Christov Mumko Mumko6/Mitko Mitkov

Feopau Kupuro6/Georgi Kirilov Muxaua boano8/Mihail Boyanov
|Apaaomup KoeB/Dragomir Koev Hapuuc Kare6a/Nartsis Kaleva

Kubka boreBa /Zhivka Boneva Maamen MonuBano6/Plamen Popivanov

Pagka CaBo6a/Radka Savova

Pycanka KoBaueBa/Roussanka Kovatcheva
Ca6uHa 3axapueba/Sabina Zacharieva
@uaun Kymano8/Philip Kumanov
Ll6emaauna TankoBa/Tsvetalina Tankova

Xyauema lepenoBa/Julieta Gerenova
3gpabko KamenoB/Zdravko Kamenov
UBan LuHAaukoB/Ivan Tzinlikov

Mauana Amanaco6a/lliana Atanassova
Kaaunka KonpuBapoBa/Kalinka Koprivarova

International Scientific Board/MexgyHapogeH HayyeH cbBem

A. Bulatov (Moscow)/ A. byanamoB8 (MockB8a)

M. Coculescu (Bucharest)/M. Kokyaecky (bykypew)

G. Erdogan (Ankara)/I. EpgoeaH (AHkapa)

J. Fovenyi (Budapest)/1. DvoBenu (byganewga)

A. Isidori (Rome)/A. Vi3ugopu (Pum)

B. Karanfilski (Scopie)/b. Kaparndguacku (Ckonue)

P. Kendall-Taylor (Newcastle upon Tyne)/I'l. Kengba-Teliabp (Hiokacba Ha TadH)
G. Krassas (Thessakoniki)/T. Kpacac (CoayH)

J. H. Lazarus (Cardif)/ Axx. Aazapyc (Kapgud)

E. Nieschlag (Munster)/ E. Huwnaz (MioHcmep)

S. Refetoff (Chicago)/ C. PechpemoB (Hukazo)

M. Serrano Rios (Madrid)/ M. Cepparo Puoc (Magpug)

bbA2apCKO gpyXecMBO No EHYOKDUHOAOZUS

Tom XXIV / Volume XXIV

Bulgarian Society of Endocrinology  4/2019




ISSN 1310-8131

cnucarue EHGOKPUHONORUS o o s 4201

Ob3zopu
-bopuco6a, AHHa-Mapua U. AuabemHa 6b6peuHa 6orecm 179
« AumoBa, Pymana b. SGLT2 uxxubuuua u cumnamukoBa HepBHa akmuBHocm npu 3axapeH guabem mun 2 184

-bopucoBa, AnHa-Mapus W., Baaxo6, Mopgan A
Aedpuuumbm Ha Bumamur D e puckoB hakmop 3a cuHgpoma Ha ,eAagHume Kocmu” caeg onepauus
3a nbpBuyeH xunepnapamupeougu3bm 197

Opu2uHaAHU cmamuu

- bopuco6a, Auna-Mapua W., Baaxo6, Mopgan A., KpuBowue6, Cmedan I., Aakobcka, Auaua H.',

MonoB, Arekcangwp I, MuxaiinoB, leopau K., LLluHkoB, ArekcaHgop A.

Yecmoma Ha xunepnapamupeougu3ma 8 Gbazapckama nonyaauua - aHaAu3 Ha eNugeMUuoA02UHHO

npoyuBare Ha bbAacapcko gpyskecmBo no eHgokpuHoaoaus (BAE) - 2012 2. 202

+ KoHcynoBa, NMema C., Op6eyoBa, Mapua M., Mempo6, CaBa B., CmanueB, MaBea E., KareBa, Hapuuc H.,
Cumumuue8, Kupua K.
PuckoBu ¢pakmopu 3a HagHOPMEHO Me2A0 Npu yuyeHuuu Ha Bb3pacm 16-19 2oguHu B8 2pag MNroBgub 213

+ Patiko6, Hukoaaii U., PaiikoBa-KbvuoBcka, Aca H., ABgxxutlicka, MuaeHna I, BuueBa, CHexxunka B., XpucmoB8a,
Barenmuna A., Kyzmano8, Camyua 4., ba6e6, Memwp A., YayweB, bopucaab I., Kbuobcku, Li6emomup E.,
Pauko6, Mupocaa6 H.

Audy3ser ckaepo3upaw, BapuaHm Ha nanuAapeH wumoBugeH KapUUHOM - NbMAM KbM guazHo3ama 230

Journal Endocr iﬂOlOgia volume XXIV, number 4/2019

EHQOKPUHOAOUS]

Rewiews
« Borissova, Anna-Maria I. Diabetic Kidney Disease 179
- Dimova, Rumyana B. SGLT2 Inhibition and Sympathetic Nervous Activity in Diabetes Mellitus Type 2 184

- Borissova, Anna-Maria l., Vlahov, Jordan D.
Vitamin D Deficiency is a Risk Factor for Hungry Bone Syndrome after Surgery for Primary
Hyperparathyroidism 197

Original articles

+ Borissova, Anna-Maria I, Vlahov, Jordan D., Krivoshiev, Stefan G., Dakovska, Lilia N., Popov, Alexander G.,
Mihailov, Georgy K., Shinkov, Alexander D.

The Prevalence of Hyperparathyroidism in the Bulgarian Population - Analysis of an Epidemiological Study

by the Bulgarian Society of Endocrinology (BSE) - 2012 207

- Konsulova, PetyaS., Orbetzova, Maria M., Petrov, Sava V., Stanchev, Pavel E., Kaleva, Nartsis N., Simitchiev, Kiril K.
Risk Factors for Overweight in High School Pupils Aged 16-19 in the Town of Plovdiv 222

- Raykov, Nikolay I., Raykova, Asya N., Avdzhiyska, Milena G., Vicheva, Snezhinka V., Hristova, Valentina D.,
Kuzmanov, Samuil Ya., Babev, Petar L., Chaushev, Borislav G., Kachovski, Tsvetomir E., Raykov, Miroslav N.
Diffuse Sclerosing Variant of Papillary Thyroid Carcinoma - the Way to Diagnosis 234

bbA2apCKO gpyxecmBo no

Bulgarian Society of Endocrinology



Ob3op/Review

AuabemHa bvbpeuHa bonecm

bopucoBa, AHHa-Mapua WU.

YHuBepcumemcka 6oaHuya ,Codpuameq”, MeguuuHcku dpakyamem,
Codputicku yHuBepcumem ,,CB. Kaumenm Oxpugcku”

Diabetic Kidney Disease

Borissova, Anna-Maria I.

University Hospital ,Sofiamed”, Faculty of Medecine,

Sofia University ,Sv. Kliment Ohridski”

Pe3iome

AuabemnHama 6vbpeuna 6oaecm (ABB) e xpo-
HUYHO O6bOpeuHo 3aboaaBare (XB3), cBbp3zaHo Cbe
3axapHua guabem (3A). ®akmopume, koumo noBu-
waBam yvecmomama Ha Abb ca noBuwenama yecmo-
ma Ha 3A u 3amabcmaBaHemo, no-2oremusm Gpol
Bb3pacmHu xopa, no-gbAzama npexkuBaemocm. Abb
noBuwaba pucka om cbpgeuHo-cbgoBu u 6bOpeUHU
cbbumusa. IMNpu 6oaHu ¢ Xb3 u mun 2 3axapeH guabem
(T23A) yecmomama Ha cbpgeuHo-cbgoBume 3ab6o-
AaBaHua (CC3) e Had-Bucoka - 50%, Kamo e MHO20
no-HUCKa npu Auuama c npeguabem - 28% u npu Au-
uama 6e3 HapyweHua 6 2Al0K03HUA moAepaHc - 22%.
N3caegBarua Bbpxy Bucokama cmbpmHOCcM npu
T23A ¢ HaauuHa ABB 3a cpok om 10 2. oueHaBam po-
Aama Ha gBama puckoBu chakmopa - aAbymuHypus u
HamareHa eGFR (u3uyucaeHa ckopocm Ha 2AOMepyAHa
puampauus). YcmaroBaBa ce, ue cmbpmHocmma npu
HaAuudue camo Ha 3A e 4%, npu 3A + aAbymuHypusn e
18%, npu 3A + HamareHa eGFR e 24% u npu Haauyue
Ha 3A + aAbymuHypus + HamareHa eGFR e 47%.

B nocaregHume 2oguHU ce uAlocmpupa Kak caeg
10-e0guwHo npocaegaBaHe ¢ NOgxogawo AeveHue ce
Habean3Ba meHgeHUua 3@ HamaAaBaHe Ha YCAOXKHEHU-
ama Ha 3A - Hecpponamua u Xb3, pemuHonamusa u
HeBponamua. C nyHkyuoHHa 6b6peyHa buoncua ce
ycmanoBaBa noBuweHa excnpecua Ha HampueBo-2ato-
Ko3eH mpaHcnopmep 2 (SGLT2) npu guabemHa
Hegpponamusa. VMimenHo moBa cmou 8 ocHoBama Ha

Abstract

Diabetic Kidney Disease (DKD) is a chron-
ic kidney disease (CKD) associated with diabetes
mellitus (DM). The factors that increase the inci-
dence of DKD are the increased incidence of DM
and obesity, increasing number of elderly people
as well as longer survival. DKD increases the risk
of cardiovascular and renal events. In patients
with CKD and type 2 diabetes mellitus (T2DM),
the incidence of cardiovascular disease (CVD) is
highest - 50%, much lower in those with predia-
betes - 28% and those with normal glucose tol-
erance - 22%. Studies on high mortality in T2DM
with available DKD for 10 years assess the role
of both risk factors - albuminuria and reduced
estimated glomerular filtration rate (eGFR). It was
found that mortality in the presence of DM alone
was 4%, in DM + albuminuria was 18%, in DM +
reduced eGFR was 24% and in the presence of
DM+ albuminuria + reduced eGFR was 47%.

In the recent years, it has been illustrated
how, after 10 years of follow-up with appropriate
treatment, there is a tendency to reduce the com-
plication of DM - nephropathy and CKD, retinop-
athy and neuropathy. Increased expression of so-
dium-glucose transporter 2 (SGLT2) was found in
diabetic nephropathy by puncture kidney biopsy.

Endocrinologia vol. XXIV Ne4/2019




Bbopucosa, AHHa-Mapusa U. u compygHuyu

ycnexa npu AeveHue cbC SGLT2 uHxubumopume
(SGLT2i). Om egHa cmpana SGLT2i peaauzupam 6b-
b6peuHa npomekuua uype3 memaboAumHu NnpomeHu
no omHoweHue HuBomo Ha kpwvBHa 3axap, KpalHu
Npogykmu Ha HanpegHaromo 2aukupaHe (AGEs), pe-
akmuBHu kucropogHu BugoBe (ROS), uumokuHu. Om
gpyza cmpaHa me peaauzupam cbuwecmBeHu xemo-
gUHaAMUYHU NPOMEHU cpewy xunepduampayusma u
HapyweHume mybyAo-2AOMEPYAHU OMHOWEHUS.

3akaoyeHue: Aobpomo no3HaBaHe Ha uHMUM-
HUMe mexaHu3mu, ype3 koumo 6bbpekbm npu 3A
okazBa BauaHue Bbpxy yecmomama Ha CbpgeyvHO-Cb-
goBume u 6b6peuHume cvbumus, kakmo u Bbpxy
cMbpmHocmma (cbpgeuHo-cbgoBa u no Bcuuku npu-
yuHu), HU no3BoaaBa ga B3emem npaBuaHu u cBoe-
BpemeHHU mepaneBmuuyHU peweHuA C ueA maxHama
npeBeHyun U KOPEKMHO AeveHue.

KarovoBu gymu:

This is what underlies the success of treatment
with SGLT2 inhibitors (SGLT2i). On the one hand,
SGLT2i exert renal protection through metabolic
changes concerning blood glucose, advanced gly-
cation end products (AGEs), reactive oxygen spe-
cies (ROS) and cytokines. On the other hand, these
agents produce significant hemodynamic changes
against hyperfiltration and impaired tubulo-glomer-
ular interrelation.

Conclusion: Good knowledge of the intimate
mechanisms, by which in DM, the kidney affects
the incidence of cardiovascular and renal events,
as well as mortality (cardiovascular and all kinds),
allows us to make correct and timely therapeutic
decisions for their prevention by means of the cor-
rect treatment.

Key words:

3axapeH guabem, guabemHa 6bbOpeuHa 6Ooaecm,
cbpgeuHo-cbgoBu  cbbumua, 6GbOpeuHu cbbumus,
cmbpmHocm, SGLT2i

diabetes mellitus, diabetic kidney disease,
cardiovascular events, renal events, mortality, SGLT2i

BbBegeHue

XpoHuuHomo 6bb6peuHo 3aboaaBare (XB3) e
HaAauue Hal-yecmo npu guabemuuyu U npu Auua Hag
60-20guwHa Bv3pacm. Mpu 35% om H6oAHUME ¢ mun
2 3axapeH guabem (T23A) uma XB3, Ho 6 49% mo He
e guazHocmuuupaxo (1). ObuuaiHo moBa ce cayuBa
8 paHHUMe cmaguu Ha Xb3, Kakmo u npu >KeHu, u Npu
no-8v3pacmuu Auua. Mo gaHHu Ha US Renal System
go KpaeH cmaguu Ha Xb3 (ESRD) gocmueam Had-uec-
mo guabemuuu u xunepmoHuuu (2).

XB3 npu 3axapex guabem (3A) He BuHaz2u 03Hava-
Ba guabemHa 6b6peuHa 6oaecm (ABB) u owe no-man-
Ko guabemta Hecpponamus. INocaregHama ce gokazBa
c 6buoncus u e Haauue B 5-15% om guabemHo GOAHU-
me (3). Kaacupukayuama Ha XB3 cbc 3A, cbeaacHo
Kitada M u comp. om 2019 2. (4), BkatouBa guabemHa
6b6peuHa 6orecm (DKD - diabetic kidney disease),
He-guabemHa 6vbbpeurHa 6oaecm (NDKD - non-DKD),
cBvp3zaHa cbc 3amabcmaBaHe  2romepyaonamus
(ORG - obesity-related glomerulopathy) u aBmozomHo
gOMUHAHMHO NOAUKUCMO3HO 6bbpeuHo 3aboaaba-
He (ADPKD - autosomal dominant polycystic kidney
disease). Abb e Xb3 cBbp3aHo cbe 3A, npu koemo e
gokazaHo 2-3 kpamHo noBuweHo HaAuuue Ha aAbymu-
Hypua >300 mg/24 u. uau CbomHoweHue aAbymuH-Kpe-
amuHuH (ACR - albumin-to-creatinine ratio) >300 mg/g
Npu AuNca Ha gpy20 6bbpeuHo 3aboaaBaxe (5).

Makmopume, koumo noBuwaBam vyecmomama
Ha ABbB, ca noBuwerHama yecmoma Ha 3A u 3amAbc-
maBaHemo, HapacmBaHe Opoa Ha Bb3pacmuume
AUUQ, NO-gbA2ama npexkuBaemocm (6). Abb noBuwa-
Ba pucka om cbpgeuHo-cbgoBu u 6GbOpeuHuU CbOU-
musa (7). Mpu 60AHU ¢ XB3 u T23A yecmomama Ha
cbpgedHo-cbgoBume 3aboaaBanua (CC3) e Ha(-Bu-
coka - 50%, Kamo e MHO20 No-HUCKa Npu Auuama c
npeguabem - 28% uAu Auuyama 6e3 HapyweHua 6
2AI0KO3HUA moaepaHc - 22% (8). C npoepecupaHemo
Ha Xb3 yecmomama Ha Bcuuku cbpgeuHo-cbgoBu yc-
AOXHeHUa HapacmBa, Ho Hal-u3pa3eHo e HapacmBa-
Hemo Ha 3acmoulHama CbpgeyHa HegocmambyHOCM
- om 48% npu Xb3 cmeneH 3a ma cmaBa 71% npu
XB3 cmeneHr 4-5 (9).

C HanpegBaHemo Ha Xb3 ce npomeHam u npuyu-
HUMe 3a cMbpm, Kamo npozpecuBHo HapacmBa oko-
AO 4-KpamHO gaAbM Ha CbpgedyHo-CbgoBama cmbpm
(CCC) (10). INMpu ouerkama Ha CCC npu boaHU C Kpa-
eH cmagul Ha Xb3, 3anoyHaAu guaAu3a npe3 nepuoga
1980-2014 2., ce oka3Ba, ye garbm Ha 3A e mpu-
KpPamHoO No-20Aam npu <30-2coguwHUMeE U € Hau-MaAbK
npu >70-20guwHUMe - camo 24%, 3awomo npu max
uma u gpyau npuduHu 3a mo3u uzxog (11). OkazBa ce,
ye puckbm om CCC Ha 1000 nayueHmMo-20guHU Ha-
pexkga Ha nbpBo mMacmo Kamo npuyuHa npeguie-
cmBawo CC3 u egBa caeg moBa ca xunepmoHuama u
6egHocmma, cbaaacHo Jackson Heart Study (12).
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Go AS u comp. npe3 2018 2. gokazBam B8 npoyuBa-
Hemo cu, ye HamareHama 6b6peuHa pyHkuua okazBa
Bauarue Bbpxy cmbpmuocmma - 18-kpamHo ce no-
BuwaBa CCC u 20-kpamHo cmbpmHocmma no Bcuy-
Ku npuuuHu (13).

Koe oka3Ba no-cunHo BAusaHue - Hamane-
Huemo Ha eGFR uAu Hapacm6awama npo-
meuHypua?

M gBama cpakmopa okazBam BauaHue noomgea-
HO U NO-MOWHO 3aegHo, kamo noBuwaBam pucka om
cmbpm om Bcuuku npuyuHu B8 obwama nonyaauus.
CouemaHuemo om Hucka eGFR <45 ml/min u npo-
meuHypus yBeauuaBa pucka om cmbpm ¢ Hag 33%
npu npocaegaBare 3a cpok om 8 2oguHu cnopeg Wu
J u comp. (14). Apyeu aBmopu, kamo Afkarian M u
cbmp. (15) uzcaegBam 10-20guwHama cmbpmMHoOCmM
npu T23A ¢ HaauuHa ABBb kamo oueHaBam poaama
Ha gBama puckoBu cpakmopa - aAbymuHypua u Hama-
AeHa eGFR 3a Bucokama cmbpmuocm npu T23A. Te
ycmaHoBaBam, ye cmMbpmHOCMMa Npu HaAuyue camo
Ha 3A e 4%, npu 3A + aaAbymunypusa e 18%, npu 3A +
HamaneHa eGFR e 24% u npu Haaudue Ha 3A + anby-
MUHypusa + HamareHa eGFR e 47%.

[1pe3 nocaegHama 20guHa MHO20 20AAM UHMe-
pec npegu3Bukaxa mpu pe-aHaAu3a Ha nonyaavuama
6 ADVANCE-ON, upe3 koumo ce u3zcaegBa poaama
Ha aAbymuHypuama u eGFR 3a cbpgeuHo-cbgoBu cb-
6umus, 6b6peyHU KAUHUYHU cbbumua u Bcuuku npu-
YUHU 3a CMbpM.

Had-Hanpeg 6ewe nybaukyBaH pe-aHaauzbm Ha
ADVANCE-ON om Jun M u cemp. (2018 2.) ¢ npo-
caegaBaHe cpegHo 7,7 2. Ha 2191 cAyuaa, gocmuzHa-
AU nbpBuyHama cbcmaBHa KpallHa mouka - 20As-
MO MakpocbgoBo cbbumue, 6bOpeyHO CcbOumue u
Bcuuku npuyuHU 32 cmbpm. To3u pe-aHaAu3 NoKasa,
Yye aAbYMuHypusma e Npegukmopbm Ha 20Aemume
makpocbgoBu u 6bbpeuHu KAuHUYHU CbOumMusa npu
T23A (16).

Pe-aHaau3zbm Ha nonyaauuama 6 ADVANCE-ON
¢ nbpBuuHa KpalHa mouka onpegeAaaHe poAama Ha
cnaga Ha eGFR Bbpxy cbpgeuHo-cbgoBume cbOu-
mua u cmbpmHocm no Bcaka npuduHa nokaza, ye
cpegHOomoO HamaAeHue 3a usaama epyna Ha eGFR e
¢ —0,63 ml/min 2oguwHo. MN3caegBarHama nonyaauusn
e Ha cpegHa Bb3pacm 65,6 2. (SD 6,3), cbC cpegHa
eGFR - 75 ml/min u cpegeH pa3zmep Ha ypuHHOMO
ACR (UACR - urinary albumin/creatinine ratio) - 14 ug/
mg. Oka3Ba ce, yue 2oguwHOMO HamareHue Ha eGFR ¢
-1,63 ml/min e cBbp3aHo cbc 3HavumMo HapacmBaHe
Ha pucka om nbpBuuHu cvbumua - HR 1,30 (95% ClI
1,17, 1,43) npu cpaBHeHue c 2pynama cbc cmabuaeH
pazmep Ha eGFR om —=1,63 go 0,33 ml/min (17).

Ohkuma T u cbmp. (2019 2.) cbwo npaBam
pe-aHaau3 Ha ADVANCE-ON kamo npoyuBam poaa-

ma Ha egHoBpemeHHomo HamareHue Ha eGFR c¢
>40% u 3aegHo ¢ moBa HapacmBaHe Ha UACR c
>40%. OkazBa ce, ue moBa Bogu go Hag gBykpamHo
HapacmBaHe Ha pucka om KOMOUHUPaHU MaKpOCH-
goBu, 6b6peuHu u Bcuuku npuyuHu 3a cmbpm - HR
2,31 (95% ClI, 1,67-3,18) (18).

[Mpu guabemuuu c HamareHa eGFR cmeneHma Ha
aAbymuHypuama e 8 npaka Bpb3ka cbc ckopocmma
Ha npozpecun Ha 6bOpeuHomo 3aboraBaHe u ¢ pucka
om gocmuezaHe go kpaeH cmagul Ha Xb3. 3a eguH u
cbwu cpok om 10 2. npu aAbymuHypua >1000 mg/24
Y. ce cmue2a go KpaeH cmagul Ha 6bOpeyHo 3ab0-
AaBane (ESKD), gokamo npu no-Hucka aAbymuHypua
moBa He ce cayuBa 3a mo3u cpok (19).

Saely CH u comp. (20) aHaauzupam caeg 7-20-
guwHo HabAlbgeHue cmbpmHocmma npu 2108 6oAHU
¢ gokazaHo CC3 u ycmanoBaBam, ue npu T23A+ u
XB3+ ma e 62%, npu T23A- u Xb3+ e 40%, npu T23A+
u XB63- e 30%, npu T23A- u XB3- e 16%. NpaBu mHo20
cuaHo BnevamaeHue 3Havumo no-Bucokama cmbpm-
Hocm npu 60AHU ¢ XB3 6e3 3A, omKkoAkomo npu 3A
6e3 Xb3 - 40% cpewy 30%, p<0,01. Toaemuam u3Bog
e, ue 6bOPEKbM UMA NO-20AAMa MeXXecm 3a CMbpm-
Hocmma B8 cpaBHeHue ¢ guabema.

Porama Ha SGLT2

Yokoyama H u comp. (21) caeg 10-20guwiHo npo-
caegaBaHe uAlocmpupam Kak ¢ NOgXogawo AedeHue
ce Habean3Ba meHgeHuua 3a HamaraBaHe Ha YCAOXK-
HeHuama Ha 3A - Hedpponamusa u Xb3, pemuHonamus
u HeBponamua. C nyHkuyuoHHa O6bbpeuHa Guoncua
Wang X u comp. (22) ycmaHoBaBam, ye npu guabem-
Ha Hedpponamusa ekcnpecuama Ha SGLT2 e yBeauveHa
3HayumeAHo, a Umino H u comp. (23) cmueam go u3-
Boga, ue xunepaaukemuama Bogu go noBuweHa ekc-
npecua Ha SGLT2 ¢ nocpegHuuecmBomo Ha GLUT2.

MemaaHaauzbm Ha npoyuBaHuama cbc SGLT2i
nokazBa 3Hauumomo um 6razonpuamuo BauaHue Bbp-
xy: BaoweHama O6bbpeuHa pyHkuua, KpalHua cma-
gut Ha XB3 u 6b6peuHama cmbpm. ToBa ce Habaoga-
Ba, Kakmo npu HaAudue Ha amepockaepomuuHo CC3,
maka u npu HaAaudue Ha puckoBu cbpgeuHo-cbgoBu
pakmopu (24). Cowume aBmopu Ha memaaHaAu3a
gokazBam, ye npu pazauuHu HuBa Ha eGFR, SGLT2i
nokazBam 3Hauumo baazonpuamHo BauaHue Bbpxy
nocoyeHume napamempu.

MexaHu3zmume Ha KapguopeHaAHa nhpomek-
yua ¢ SGLT2i ca kKakmo XemMOoguHamu4HU, maka u
He-XxeMoguHamu4HU 6Aaazonpuamuu epekmu Bbpxy
6bbOpeka (25). Om egHa cmpaHa SGLT2i peaausu-
pam 0bbpeuHa npomekuyua uype3 memaboAumHu
npomeHu no omHoweHue HuBomo Ha kpvBHama
3axap, KpalHume NpPogykmu Ha HanpegHaAO 2AUKU-
paHe (AGEs), peakmuBHume KucAOpOgHU pagukaau
(ROS), yumokuHume.

Endocrinologia vol. XXIV N¢4/2019
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Om gpyea cmpaHa me peaau3zupam cbwecmBeHu xe-
MOQUHaMUYHU NPOMEHU Cpewy Xunepuampaguama u
HapyweHume mybyao-2AOMePYAHU OmMHoweHusn (26).

OkazBa ce, ue peabcopbuuama Ha 2Al0KO03a oM
NpoKCUMaAHUMe MybyAUu Npu Xunepaaukemua UHgy-
uupa ekcnpecus Ha peguua pacmexkHu akmopu,
Koumo ce cyumam 3a BaxkHa npuduHa 3a mybyaHa
xunepmpodusa, a SGLTi npegnazBam om mo3u npo-
uec. Apye 6b3moxHeH mexaHu3bm Ha gedcmBue Ha
SGLT2i e npegomBpamaBare Ha npemoBapBaHemo
Ha NPOKCUMaAHUME MYBYAHU KAEMKU C 2AlOKO3a U
Na+ 6 pe3yamam Ha xunepaaukemuama, koemo Bogu
go mybyro-uHmepcmuuuasHa ¢ubpo3za u 3az2yba
Ha HedpoHu (27, 28). HoBu ekcnepumeHmanHu npo-
yuBaHua nokazBam Haauyuemo Ha SGLT2 He camo
8 mybyaHume enumeAHU KAEMKU, HO Cbwo u B me-
3aH2uaAHUmMe KAemku. Xunepzaukemusma Bogu go
(PYHKUUOHAAHU U MOPEIOAO2UYHU NpOMeEHU U B max.
INpegomBpamaBanemo Ha npemoBapBaHemo Ha me-
3aH2uUaAHUMe KAemku ¢ 2Atoko3a om SGLT2i cbwo
uma HedpponpomexkmuBHo geticmBue (29).

Toky wo nybaukyBaHume uzcaegBaHua omHoc-
HO MmexaHu3ma 3a pa3zBumue Ha pubpo3a 6 6vbbpeka
ca Ha Satoru Kuriyama (30). To3u aBmop ycmanoB8a8a,
ye npu 3A 6 6b6peka e Haauue npemoBapBaHe Ha uk-
mepcmuyuasHomo npocmpaHcmBomo, 3awomo npu
UHCYAuHOB gedbuuum 2Atoko3ama He moxke ga Baese
8 kaemkama u ocmaBa 6 uHmepcmuuuyma. SGLT2i

References

geicmBam He camo Bbpxy 6bOpeuHume mybyaHU
KAeMKU, HO U Bbpxy uHmepcmuyuyma u HamaraBam
OCMOMUYHOMO HaAfeaHe mam. Apyaume guypemuuu
geticmBam npegumHo Bbpxy 6b6pedHUMe mybyau.
MNoBuweHomo ocmomuyHo HaAaeaHe B uHmepcmuyu-
aAHomo npocmpaHcmBo Bogu go HapacmBaHe u-
6po3upaHemo Ha 6bbpeka u go BrowabBaHe Ha 6b0O-
pevHama yHkuua npu guabemuuume. C HamareHue
Ha OCMOMUYHOMO HaArnszaHe B uHmMepcmuuuyma nog
BauaHue Ha SGLT2i ce npegomBpamaBa pubpo3upa-
HEemo my.

KauHuuHume gaHHu noka3zBam, ye SGLT2i 3a-
6aBam HamareHuemo B 6bbpeuHama yHKUUA Npu
T23A, kamo noHuxkaBam u naazmeHume HuBa Ha TNF-
Ta, IL-6, mampukcHa memaaonpomeuHa3a 7, pubpo-
HekmuH. Taka ce oepaHuvaBa Bb3znareHuemo u u-
6po3ama u cregoBamenHo ce peaausupa gupekmeH
HedpponpomekmuBeH edpekm (31).

B 3akAodeHue, Mmo3u npeaaeg Ha nocAegHume
gaHHU OMHOCHO UHMUMHUME MeXaHU3mu, Ype3 Kou-
mo 3axapHuam guabem yBpexkga O0vbbpeka, a me
3aegHo okazBam BauaHue Bbpxy uvecmomama Ha
cbpgeuHo-cbgoBume u 6bOpeuHume cbbumusn, Kak-
mo u Bbpxy cmbpmHocmma (cbpgeuHo-cbgoBa u no
Bcuuku npuuuHu), obozamaBa Hawume no3HaHUA U
Hu no3BoaaBa ga B3emem npaBuaru u cBoeBpemeHHu
mepaneBmuuHu peweHus ¢ uea maxHama npeBexuua
U KOPEKMHO AeveHue.
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Ob3op/Review

SGLT2 uHxubuuyug u cumnamukoBa HepBHa akmuBHocm npu 3axapeH

guabem mun 2
AumoBa, Pymana b.

Kamegpa no EHgokpuHoaozua, MeguuuHcku YHuBepcumem, Codpun

SGLT2 Inhibition and Sympathetic Nervous Activity in Diabetes

Mellitus Type 2

Dimova, Rumyana B.

Department of Endocrinology, Medical University, Sofia

Pe3iome

SGLT2 unxubumopume yBeauuyaBam 6b0OpevHa-
ma 2A0KO3Ha eKCKpeuua U No MOo3U HayuH HamaAs-
Bam eatoko3zHuUmMe HuBa Ha 2ragHO U NoCMNpaHguas-
Ho. Epekmume Ha SGLT2 uHxubuyusma HagxBbpaam
me3u Bbpxy 2AUKEMUYHUA KOHMPOA U CbWO mMaka ca
cBbp3aHu ¢ uHgyuupaHe Ha XeMOgUHAMUYHU NpOMme-
HU, KoUMo nogobpaBam cbpgeuHo-cbgoBama u GvLOpeu-
Hama (PYHKUUA NPU Xopa CbC 3axapeH guabem mun 2.
TouHume mexaHu3zmu, koumo obycaaBam kapguo-npo-
mekmuBHama poaa Ha SGLT2 uHxubumopume Bce
owe He ca HANBAHO U3ACHEHU.

Hacmoawuam o630p e ¢okycupaH Bbpxy no-
meHuuarHama Bpb3ka mexxgy SGLT2 unxubuuyuama
u egpekmume U Bbpxy cumnamukoBama HepBHa ak-
muBHocm kamo BepoameH mexaHU3bM 3a Cbpgeu-
HO-cbgoBa npomekuua npu 3axapeH guabem mun 2.

KawoyoBu gymu:

Abstract

SGLT2 inhibitors increase renal glucose
excretion, thus decreasing fasting and postprandial
glucose levels. The effects of SGLT2 inhibition
outweigh those on glycemic control and are also
associated with the induction of hemodynamic
changes that improve cardiovascular and renal
function in people with type 2 diabetes. The exact
mechanisms have not yet been fully clarified.

This review is focused on the potential
relationship between SGLT2 inhibition and its
effects on sympathetic nervous activity as a
putative mechanism for cardiovascular protection
in type 2 diabetes mellitus.

Key words:

3axapeH guabem mun 2, cumnamukoBa HepBHa ak-
muBHocm, 6b6pevuHa pyHkuua, SGLT2 unxubumopu

type 2 diabetes mellitus, sympathetic nervous activity,
renal function, SGLT2 inhibitors.

BbvBegeHue

bvbpekbm uepae kaouoBa poaa B 2aoko3zHama
xomeocmasza nocpegcmBom uznoa3zBaHemo Ha 2Ato-
Ko3ama kamo memaboaumHo 2opuBo, 6bbpeuHama
2AIOKOHeoz2eHe3a u peabcopbuusama Ha duampupa-
Hama 2AloKko3a ¢ Na-2AloKOo3HUME Ko-mpoHcnopme-
puSGLT1 u ocHoBHo SGLT2, rokaau3zupaHu 6 npok-
cumaAaHume 6b06peuHU mybyau. SGLT2 e 2atoKo03€eH
mpaHcnopmep ¢ HUCBLK adpuHumem u Bucok Kanauu-

mem. [Npu xopama cbc 3axapeH guabem makcuman-
Huam ObbOpeuyeH kanayumem 3a peabcopbuus Ha
2AI0K03a, Kakmo u 6bbpevHuam npaz2 Ha 2AlKO3a-
ma 3a HacmbnBaHe Ha 2AlOKO3ypun, ca noBuweHu u
npegcmaBaaBam BaxkHu eaemenmu B8 namozeHe3ama
Ha xunepeaukemuama. NocpegcmBom HamaraBaHe Ha
0bOpevuHUAa Kanauumem 3a peabcopbuua Ha 2AKOKO-
3a U, ocobeHo, Ha bbOpeuHuUa npaz2 3a 2AKO3Yypus,
SGLT2 unxubumopume yBeauuyaBam 2al0k03Hama

eKcKpeuus u N0 mo3u HauuH HamaraBam 2aloKko3HUME
HuBa Ha 2AagHO U hocmnpaHguaAHo u nogobpaBam
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uHcyauHoBama cekpeuun u uHcyauHoBama uyBemBu-
meAHocm. baazonpuamHume ecpekmu Ha SGLT2 uh-
xubuuuama HagxBbpaam me3u Bbpxy 2AukemuuHUA
KoHmMpoA. HoBume gaHHu nokazBam, ue uHxubupaHe-
mo Ha 2AlKo3Hama peabcopbuua Ha 6bbpeuHo HuBo
Bogu go noHwxkaBaHe Ha apmepuasHOMO Haan2aHe,
HamaAaBaHe Ha 2AOKOMOKCUYHOCMMaA U UHgyuupaHe
Ha XemMoguHamu4HU edpekmu, Koumo nogobpaBam
cbpgeuHo-cbgoBama u GbbOpeuHama yHKUUA nNpu
nauueHmume CbC 3axapeH guabem mun 2 (1).

3axapHuam guabem e cucmemHO Kapguo-me-
maboaumHo 3aboaaBaHe, koemo Bogu go Mukpo- u
MakpocbgoBu ycaoXkHeHUAa. AoKamo XunepeAaukemu-
ama e goka3aH ocHoBeH puckoB ¢gakmop 3a Mukpo-
cbgoBu ycaoxkHeHua - Heghponamusa, pemuHonamus,
HeBponamus (2, 3), Mo ma e eguH OM OMHOCUMEAHO
crabume puckoBu pakmopu 3a makpocbgoBu ycaox-
HeHUA - MUOKapgeH UHgapKkm, UHCYAmM, nepucpepHa
cbgoBa b6oaecm (2), kKbgemo ocHOBHU ca: gucAunu-
gemusn, apmepuaAHa XunepmoHus, 3amabcmaBaxe,
UHCYAuHoBa pe3ucmeHmMHOCM U NPOMPOMOBOMUYHO
cbecmosHue. Ao 2015 2. gaHHume om npoyuBaHus-
manoka3Baxa, ye HUMO aHmMuguabemHume meguka-
meH-mu (4-6), Humo npomaHama 68 cmuaa Ha >kuBom
(7), umam nomeHuuaA ga HamaAam CbpPgeyHO-Cbgo-
Bua puck npu xopama cbc 3axapeH guabem mun 2.
B nocaegHume 2oguHu 2 2pynu anmuguabemuu megu-
kameHmu - SGLT2 uxxubumopu u GLP-T1 peuenmopHu
a2oHUCMU, NPOMEHUXa UAAOCMHama KOoHuUenuua 3a aH-
muguabemHama mepanus, Kamo noka3axa homeHuuaa
ga noBauaBam 6aazonpuamHo cbpgeuHo-cbgoBua puck
Npu xopama cbc 3axapeH guabem mun 2 (8, 9).

Kapguo-npomekmuBHa poag Ha SGLT2
uHxubumopume

TouHume mexaHu3zmu, koumo obycaaBam kap-
guo-npomekmuBHama poaa Ha SGLT2 uHxubumopu-
me Bce owe ocmaBa guckycuoHHa. YcmaHoBeHume
go MOMeHMma MmexaHu3mu 3a cbpgeuHo-cbgoBa npo-
mekuyua ¢ SGLT2 uHxubumopu ca npegcmaBeHu Ha
Dueypa 1.

AuzalHbm Ha 3HakoBomo npoyuBaHe 3a Cbubp-
gevHo-cbgoBa 6e3zonacHocm Ha SGLT2 uHxubumopa
emnazaugro3zud - EMPA-REG OUTCOME He Bkatou-
Ba uzcaegBaHe Ha KOHKpemMHUMeE MexaHu3mu, OMa2o-
BopHu 3a cbpgeuHo-cbgoBume NoOA3U, nocmMu2Hamu
¢ npuaoxkeHuemo Ha SGLT2 unxubumopume. AaHHU-
me No omHoWweHUe Ha XemoguHamuvHUMe egekmu,
0b6ycroBeHu om nomeHyuaAHUA guypemuydeH egpekm
Ha SGLT2 uHxubuuuama, kamo HamarnaBaHe Ha apme-
pUAAHOMO HaAf2aHe U apmepuasHama pu2ugHocm
(caegHamoBapBaHemo), cBbp3zaHo ¢ nogobpabBaHe
Ha AeBokamepHama yHkuyua, U nogobpsaBaHe Ha
KamepHomo HamoBapBaHe upe3 HamaraBaHe Ha eKc-
mpaueayrapHama meyHocm u BbmpecbgoBua obem
nocpegcmBom yBeauuaBave Ha Hampuypezama u
ocmomuyHama guypesa (npegHamoBapBaHemo), ca
nomeHuyuaAHu akmopu, koumo BepoamHo gonpu-
Hacam 3a cbpgeuHo-cbgoBama npomekuua (11-22).
INoguepman HayueH uHmepec npegcmabanBa kemoH-
Hama xunomesa, chopeg Koamo npemuHaBaHemo om
2AIOKO3HO KbM MAacmHO okucaeHue 6 uepHua gpob
yBeauyaBa naazmeHama KoHueHMpauua Ha KemMoHU
u me npedpepeHuuasHo 3anouBam ga ce uznoa3zBam

INomeHyuaAHu mexaHu3mu, koumo obycaaBam kapguo-npomexkmuBHama poaa Ha SGLT2 uHxubu-
mopume (aganmupaHo no Inzucchi SE, et al. 2015 (10))
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HAumosa, Pymsina b. u cbmpygHuyu

kamo 2opuBo B muokapga. [pegnoaaza ce, ye moBa
e cBbp3aHo ¢ nogobpeHue Ha cbpgeuHua memaboAu-
3bM U buoeHepeemuka (23-26).

MNogobpaBaHemo 6 2aukemuyHUA KOHMPOA He Bu
MO02A0 ga 0bacHU Kapguo-npomekmuBHua epekm Ha
emMnazAupA03uH, Mbl kamo HamaraBanemo Ha HbA,
e ¢ okoro 0,25% (1, 8) u om gpyea cmpaHa b6aazo-
npuamHuam egekm Ha gobpua 2auKemuyeH KOHMpPOA
Bbpxy cbpgeuHo-cbgoBua puck ce ouyakBa caeg 10
20guHu (27, 28), gokamo HamaaaBaHemo Ha cbpgeu-
HO-CbgoBama cmbpmHOCM U XOCnumMaau3ayuume 3a
CcbpgevHa HegoCmMambyHOCM CAeg NPUAOXKEHUE Ha
SGLT2 uHxubumop ce HabaogaBam B pamkume Ha
nbpBume 3 meceua.

Pegykuuama Ha meeao u BucueparHa macmHa
MbKaH Cbuwu Guxa MO2AU ga gonpuHacam 3a NPOgbA-
»kaBawomo nogobpeHue Ha cbpgeuHo-cbgoBua puck
Npu emna2AuAO3UH caeg 6-12 meceua, HO € MAAKO
BepoamHo ga o6acHAM noA3ume, Koumo HacmbnBam
8 pamkume Ha nbpBume 3 meceua.

foram 6pol gpyeu mexaHu3mu, kamo HamaraBa-
Hemo Ha naazmeHume HuBa Ha NUKOYHamMa KUCEeAUHa,
Bb3nareHuemo u okucaumeaHua cmpec, akmuBupa-
Hemo Ha aHauomeH3zuHoBume peuenmopu mun 2,
nogobpeHama uHcyauHoBa uyBcmBumeanocm, Ha-
mareHama aabymuHypus, noBuweHama 2Al0Ka2oHO-
Ba cekpeuus (eguH om nomeHyUaAHUME gupeKmMHu
epekmu Ha SGLT2 unxubumopume Bbpxy muokap-
ga), Kakmo u npomaHama 6 naazmeHama KoHUeHmMpa-
Uua U/UAU paznpegeAeHue Ha eAekmpoAumuUmMe CbWo
ca npegnoAazaemu nogaexkauwu MexaHu3mu, Koumo
Mo2am ga obacHam kapguo-npomekmuBHuUa edpekm
Ha eMNazAuPAO3UH, HO gO 20AAMa CMENEH Ca AUWEHU
om coAugHu gokazameacmBa (1, 8).

YcmanoBero e, e SGLT2 unxubumopume Hama-
AaBam HuBama Ha Hakou Buomapkepu 3a CbpgeUHo-Cb-
goB puck - mponoHuH u N-mepmuHaaHUA (hpazmeHm
Ha NPOXOPMOHA HAa MO3bYHUA HampuypemudeH nen-
mug npu Bb3pacmHu Auua CbC 3axapeH guabem mun
2 (29). MNpegnoaaza ce gupekmeH edpekm Ha SGLT2
uHxubumopume Bbpxy muokapga nocpegcmBom UHXU-
bupaHe Ha muokapgHua Na+/H+ mpaHcnopmep, Koe-
mo Bogu go HamaraBaHe Ha UUMO30AHUA Hampul U
Bazoguramauua (30-32). ima gaHHu, ve SGLT2 uHxu-
6umopume uzpaam poaa cbwo B npouzBogcmBomo
Ha UUMOKUHU U HamaraBam obema Ha macmHa MbKaH
Ha enukapga (33-35), koemo e cBbp3aHo ¢ Grazonpu-
ameH edpekm Bbpxy muokapgHomo Bb3naseHue, He-
Kpo3a u pubpo3a npu xopa cbc 3axapeH guabem mun
2 ¢ Bucueparro 3amabemaBane (29, 36, 37). ToBa ca
gaHHu, koumo u3uckBam gonbaHumMeAHo npoyyBate,
3a ga ce onpegeAu gaau HabaogaBaHume npomeHu ca
npako cBbp3aHu cbc cbpgeuyHo-cbgoBume noA3u om
ynompebama Ha me3u megukameHmu (38).

EguH om nomeHuuaaHume kapguo-npomekmu6-
HU MexXaHU3MU e npegnoAazaemuam cynpecuBeH

epekm Bobpxy cumnamukoBama xunepakmuBHocm,
Koamo e caegcmBue om uHcyauHoBama pezucmeHm-
HOCM U e MuNuUYHa Xxapakmepucmuka Ha Xxopama CbC
3axapeH guabem mun 2 (1).

KakBo e cbpgeyHa aBmoHomHa HeBpona-
mus npu 3axapeH guabem?

Auabemnama aBmoHomHa HeBponamus Ha Copgey-
Ho-cbgoBama cucmema npegcmaBaaBa cumnamo-Ba-
2aneH gucbanaHc ¢ npeBaaupaHe Ha cumnamukoBama
HepBHa akmuBHOCM U KAUHUYHU gaHHU 3a HamaAreHa
BapuabuaHocm Ha CbpgeuHama Yecmoma, maxukapgus
6 nokol, opmocmamuyHa xunomoHua u noBuweH puck
om BHe3zanHa CcbpgeyHa CMbPM, Nopagu MaAucHeHa
apummus (39). Mpu xopama cbC 3axapeH guabem mun
2 CMPUKMHUAM 2AUKEMUYEH KOHMPOA HE € gocmamdb-
yeH 3a HamaaaBaHe Ha pucka om cbpgeuHa aBmoHomHa
HeBponamus, gokamo myamudgpakmopHume uHmepBen-
uuu, HacoueHu ocBeH Kbm 2AUKEMUAMA U KbM NPOMAHA
8 cmuaa Ha >kuBom u ocmaHaAume CbpgeuHo-CbgoBu
puckoBu gpakmopu HamaraBam pucka om cbpgeyHa ab-
moHomHa HeBponamusa ¢ go 60% (40).

CopgeuHama aBmoHomHa HeBponamus e He3a-
Bucum puckoB pakmop 3a cbpgeuHo-cbgoBa cmbpm-
Hocm (41). AokazameacmBa 6 ma3u nocoka ca gaHHu-
me om npoyuBaHemo ACCORD npu 8 000 nauueHmu
CbC 3axapeH guabem mun 2, Kbgemo e gokaagBaH
2,14 nbemu no-Bucok puck 3a obwa u CbpgeyHo-Cb-
goBa cmbpmHOCM Npu Auvama cbe cbpgeuHa aBmo-
HomHa HeBponamus, creg yegHakBaBaHe 3a mpagu-
UUoHHUME CcbpgeyHo-cbgoBu puckoBu hakmopu,
BrkAalouumeaHo ynompebama Ha pazAudHu KracoBe
megukameHmu (42). AaHHume om 2 2oaemu npoyuBa-
Hug, BrkaouBawu Hag 31000 nauueHMU CbC Cbpgeu-
Ho-cbgoBo 3aboaaBaHe u/uau 3axapeH guabem, Kou-
MO ca NpPOCAegeHU CPegHO 3a nepuog om 5 20guHu
gemoHCcmpupam, 4e cCbpgedHama 4yecmoma, Kamo
uHgupeKkmeH Mapkep Ha cbpgeuHama aBmoHomHa
pyHKUUA, aHaAu3zupaHa Kamo KamezopulHa npo-
meHAuBa (cbpgeuHa yecmoma 6 nokol <70 y/muH u
cbpgeuHa yvecmoma B nokou >70 y/muH), e cBbp3aHa
CbC Cu2HUpUKaHMHO nokayBaHe Ha Yecmomama Ha-
cbpgeuHo-cbgoBume uHUUgeHMU u obwama cmbpm-
Hocm (43), u Bb3cmanoBaBasemo Ha aBmoHomHuA
6anaHc e om kalouoBo 3HaveHue 3a HamaraBaHe Ha
cbpgeuHo-cbgoBume cbbumug, cbpgeyHama Hegoc-
MamwbYyHOCM, U PaHHa CMbPMHOCM NPU XOpama CbC
3axapeH guabem (44).

EguH om ueHmpaaHume mexaHuzmu 3a pazBumue
Ha aBmonomHa HeBponamua e HapyweHuam xunomana-
MyceH cbpgedeH YacoBHuk B pezyamam Ha gonamuHoB
gecpuyum, koimo Bogu go gomuHUpaHe Ha CUMNAMUKO-
Bama akmuBHocm, uHcyauHoBama pe3ucmeHmHocm
UKOMNOHeHmMuUMe Ha memaboAumeH cuHgpom (44). Cma-
ma ce, ye BepoamHo Hakou om HoBume 2pynu aHMu-
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guabemHu megukameHmu, kamo SGLT2 unxubumopu-
me, umam nomeHuuaA ga hogobpaBam aBmoHomHama
pyHKuua nocpegcmBom HamaraBaHe Ha cumnamukoBa-
ma HepBHa akmuBHocm u caegBa ga ce umam npegBug
npu u3zbop Ha Mepanua Npu NayUeHMU C gaHHu 3a ab-
moHomHa HeBponamus, gokamo ynompebama Ha UH-
KpemuHu caegBa ga 6bge npocaegaBana (44).

Bb3gelicmBue Ha SGLT2 uHxubumopume
Bvpxy akmuBHocmma Ha cumnamukoBa-
ma HepBHa cucmema

B nogkpena Ha npegnoaazaemus cynpecuBeH
epekm Ha SGLT2 uHxubumopume Bbpxy cumnamuko-
Bama xunepakmuBHocm ca gaHHume om npoyu4BaHe-
mo EMPA-REG OUTCOME, koumo noka3Bam aunca
Ha pedAaekcHa maxukapgua Bbnpeku HamaseHua Bobp-
mecbgoB obem u omuemeHOMo Cu2HUPUKAHMHO NO-
HuxkaBaHe Ha apmepuarHOMO HaAfszaHe ¢ 2-5 mmHg,
Koemo moxke ga ce obacHu ¢ peaamuBHa pegykuyus Ha
cuaama Ha cumnamukoBama akmuBrocm, Ho Bce owe
U gpyeu HepBHO-XOPMOHAAHU (pakmopu ca obekm Ha
guckycua u mo2am ga uzpaam BaxkHa poan (8, 45-47).

Ha Tabauya 1 ca npegcmaBeHu HaauuHume gaH-
HU om npoBegeHume go MOMEHMa KAUHUYHU NPOYY-
BaHua u uzcaegBaHua Bbpxy >kuBomuHCKU MOgeAu no
omHoweHue epekmume Ha SGLT2 unxubumopume
Bbpxy noHukaBaHemo Ha apmepuasHOMO Haas2aHe
u Auncama Ha npomaHa 8 cbpgeuyHama yecmoma. B
cybaHaau3z Ha npoyuBaHua C AY3€02AUAO3UH NpuU
3axapeH guabem mun 2 cbwo He ce ycmaHoBaBa
npomaHa B cbpgeuHama yecmoma, npu CbpgeuHa
yecmoma B nokol < 70 y/mMuH, HO Npu nayueHmMume
¢ no-Bucoka cbpgeuHa yecmoma 6 nokod >70 y/muH,
NpUAOXKEHUEMO Ha MegukameHma e cBbp3aHo ¢ Hama-
AaBaHe Ha cbpgevHama vyecmoma, Koemo NpegnoAaza,
ye npuroxkeHuemo Ha SGLT2 uHxubumopu BepoamHo
Bogu go HamaaaBaHe Ha cumnamukoBua moHyc ca-
MONpU Xopama CbC 3axapeH guabem mun 2 u Haauyue
Ha cumnamukoBa xunepakmuBHocm (75, 76).

Edpekmom Ha SGLT2 unxubumopume Bbpxy ap-
mepuaAHOMO HaAfzaHe u akmuBHocmma Ha cumna-
mukoBama HepBHa cucmema e uzcaegBax npu >kuBo-
MUHCKU MOgeAu CcbC 3amabecmaBaHe/ memaboaumeH
CUHgJPOM U apmepuaAHa XunepmoHua C HapyweH
yupkageH pumbM Ha apMEepuaAHOMO HaAf2aHe U
cumnamukoBama akmuBHocm. AeveHuemo ¢ SGLT2
uHXUbumMoOpU cuz2HUpukaHMHO HamaraBa apmepuan-
HOMO HaAfzaHe U HoOpMaAu3upa yupkagHuAa pumMbm Ha
apmepuasHOMO HaAfeaHe U cumnamukoBua MoHyc,
Ho He Bogu go npomaHa B cbpgeuHama yecmoma.
CaegoBamearo, Bepoamto uHxubupaHemo Ha SGLT2
mpaHcnopmepa nogobpaBa uupkagHua pumbm Ha
cumnamukoBua moHyc nocpegcmBom uHxubupaHe
Ha cumnamukoBama akmuBHocm npegumHO npe3
HowHus nepuog (73, 77, 78).

VIma gaHHu, 4e NPUAOXKEHUEMO Ha ganazAuAo-
3uH oka3Ba cynpecuBer ecpekm Bbpxy mbvpHOBbpa Ha
HopenuHedpuH B kagpaBama macmHa mbKaH Ha Muw-
Ku (79). HopenuHedpuH, kamo ocHoBeH cumnamukoB
HeBpompaHcmumep, ,Uup”-pe2yaupa ekcnpecuama Ha
SGLT2 npomeuHa 8 kaemkume Ha NPOKCUMaAHUA
mybyAa u HezoBama mpaHCcAOKauUA Kbm KAEMbYHa-
ma noBupxHocm npu voBeka. [Mpu npuro>keHue Ha
SGLT2 uHxubumopu ce ycmanoBaBa HamareHue 6
HuBama Ha noBuweHume nog BauaHue Ha 6o2ama Ha
MazHUHU guema mapkepu 3a cumnamukoBa HepBHa
akmuBHocm - ekcnpecua Ha MUPO3UH XUGPOKCUAA3a
U HaAu4ue Ha HopagpeHaAauH B 6b6peuume u cbpue-
MO Ha MUWU MogeAu, koemo omHoBo gemoHcmpupa
cumnamuko-uHxubumopHomo geticmBue Ha SGLT2
unxubumopume (80). INpu uHMpPanepuMoOHeaAHO UH-
»KEKMUpPaHe Ha AY3€02AUPAO3UH NpPU eKCnepumeH-
maAHu mogeau 6e3 3axapeH guabem ce ycmanoBa6a
gupekmeH mybyaeH epekm HezaBucumo om npoms-
Hama 6 naagmeHume 2aloko3HU HuBa, npu Aunca Ha
XeMoguHamuuHuU 6b6peuHu edpekmu, m.e. Bepoamuo
He ce 3agelcmBa mexaHu3ma Ha mMybYAo-2AOMEPYAHa-
ma obpamta Bpb3ka (81). Tezu gaHHu gaBam gokasa-
meacmBa 6 noasa Ha BaxkHama KpbcmocaHa Bpb3ka
MeXgy peayrauusma Ha cumnamukoBama HepBHa
cucmema u SGLT2 uHxubuuuama.

B guabemHama nonyaauua cumnamukoBama ak-
muBHocm nbpBudHo ce onpegeaa om ahepeHmHume
cuzHaAu om 6bbOpeuume, koumo ca 6o2zamo uHepBu-
paHu om xemopeuenmopu u Gapopeuenmopu, Kou-
MO u3npawam cuz2HaAu go mo3bka (82). Bb3moxkHo e
ekcuecuBrama 2aloko3Ha pezopbuusa B8 npokcumaaHu-
me mybyau ga yuacmBa 6 akmuBupaHemo Ha peHan-
Hume aBmoHomHu HepBu u ga Bogu go ueHmMpaaHa
cumnamukoBa xunepakmuBHocm, koamo ce BaowaBa
¢ HapywaBaHemo Ha mexaHu3mMa Ha ompuuameaHa
obpamHa Bpb3ka, nopagu HamareHama uyBcmBu-
meAHoCcm Ha GapopeuenmopHume pegAekcu U om
cBoa cmpara Bogu go yBeauuaBare Ha ecpepeHmHuA
cumnamukoB omzoBop kbm Ccbpuemo, KpbBOoHOCHU-
me cbgoBe u 6bbpeuume (83-86), kakmo u npomaHa
6 xemoguHamukama u xomeocmazama Ha DaaaHca Ha
mevHocmu, koemo e ocHoBHuam puckoB gakmop 3a
pazBumue cbpgeuHa HegocmMambYHOCM NpuU 3axa-
peH guabem mun 2 (76). INpegnonaza ce, ue SGLT2
uHxubumopume HamaaaBam cumnamukoBua moHyc,
nopagu HamaAeHa peHaAHa apepeHmHa HepBHa ak-
muBHoCcm U nomucHamu UeHMpPaAHU pedAeKCHU me-
XaHu3mu, koumo ca 8 ocHoBama Ha 2eHepaAu3upaHa-
ma cumnamukoBa akmuBauua (87) u Nno Mo3u Ha4uH
ynpaxkHaBam 6aazonpuametr edpekm Bbpxy xemogu-
Hamukama u BogHua 6araHc. Kopekuuama Ha xapak-
mepHOMO 3a xopama CbC 3axapeH guabem mun 2
cucmemto obemHo HamoBapBaHe caeg npuaoxkeHue
Ha SGLT2 uHxubumop u nocaegBawa npexogHa 0Cmo-
muYHa guype3a moxe ga ce 06acHU Kamo pe3yamam
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om HamaanBaHe Ha cumnamukoBua umMnyAc Kbm Ob-
opeuume. ToBa o3zHauaBa, uye OGvbOpeuHama kpuBa
HarfseaHe-Hampuype3a ce u3imecmBa HaaaBo (m.e.
6b0peuume omgeaam noBeue Hampul u Boga npu
gageHo HaanzaHe) (87). SGLT2 uxxubumopume Cbwo
maka Kopuzaupam xunokcuama Ha HuBo npokcumaHu
6b6peuHu mybyau, Kamo NO MO3u HavuH HamaaaBam
CbWo XemoguHamuyHomo npemoBapBaHe upe3 pegy-
uupaHe Ha noBuweHama cumnamukoBa akmuBHocm
(76) (Dueypa 2).

AKo npuemem, ve HamoBapBaHemo Ha cbpuemo
e HamareHo BcaegecmBue Ha noHuykaBaHe Ha apmepu-
aAHOMO HaaazaHe, nogobpaBaHe Ha HezoBua Bapua-
duAumem u onmumu3upaHe Ha obema Ha meyHocmu
nocpegcmBom nogobpeHue B8 6vbbpeuHama kpuBa
HaAfeaHe-guypes3a; u caegnamoBapBatemo e Hamane-
HO, Nopagu ymepeH cbgopaswupabBaw, epekm u Aun-
cama Ha KomneHcamopHa maxukapgus, mo gaHHume
3a HamaAaeHa 4Yecmoma Ha xochumaau3zazuume 3a
CbpgeyHa HegocmMambyHOCM U CbpgedHo-cbgoBama
CMbpMHOCM He ca uzHeHagBawu.

lNocaegHume npoyuBaHua coyam, ye HAKOU No-
meHyuaAHU mexaHu3zmu, cBbp3aHu ¢ HamaraBaHe Ha
cumnamukoBama HepBHa akmuBHocm npu NpuAoKe-
Hue Ha SGLT2 uHxubumopu ca HamaAreHuUme UHCYAU-
HoBu u AenmuHoBu HuBa (88, 89), nogobpeHama uH-
cyauHoBa uyBcmBumeaHocm u HamareHama
XUnepuHcyAuHemus, koemo HamaraBa akmuBupaHemo

Ha kapomugHomo maro (90), u HamaraBaHemo Ha
HampueBomo cbgbprkaHue, Koemo uHxubupa akmu-
BupaHemo Ha (OVLT) organum vasculosum laminae
terminalis (91) (Queypa 2). BepoamHo uma u gpyau
mexaHu3zmu,koumo Bce owe He ca onucaHu.

Om gpyea cmpaHa, noHukaBaHemo Ha apme-
puarHOmo HaaseaHe npu ynompeba Ha SGLT2 uHxu-
6umop ce HabaogaBa u npu 6b6pevHo-MpaHcnAaH-
mupaHu nayueHmu, koemo omxBbpaa Haauuvuemo
Ha gupekmeH HeBpoeceHeH mexaHu3bM (MbU Kamo
mpaHcnaaHmuparduam 6b6pek e geHepBupat) (92).

Kamo Hat-8eposmen ecpekm ce npuema Hama-
AaBaHemo Ha naazmeHua obem. MaazmeHuam obem
e CMmpo20 KOHMpoAuUpaH u 6bp3o ce Bb3cmaHoBaBa
npu npomaHa nocpegcmBom mHoxkecmBo KomneHca-
mMopHU mexaHu3mu. HamaneHue ¢ 5% Ha naa3zmeHus
obem moxe ga goBege go akmuBupaHe Ha cumna-
mukoBama HepBHa cucmema u RAAS cucmemama u
ga cynpecupa HampuypemuyHume nenmugu, Koemo
Bogu go usrocmuo akmuBupaHe Ha peabcopbuuama
Ha Boga u Hampul 6 6b6peuume u BbzcmarHoBaBane
Ha naazmeHua obem. MoBuwaBanemo Ha naazmeHus
OCMOAAUMEM CbW,O MobuAU3Upa U3AU3AHEMO Ha
meuHocmu B ekcmpaueayrapHomo npocmpaHcmBo
(93). NaazmeHuam obem ce 3agbAaxka HamaAeH gopu
cAeg 20guHU AeveHue ¢ SGLT2 uHxubumopu, 3awomo
caeg npuaazaHe Ha SGLT2 uHxubumop ocMomuyHU-
am eghekm Ha 2Al0KO03ama U HaAuYuemo Ha No-20Af-

[NomeHyuuaAHu mexaHu3mu, koumo obycaaBam epekmume Ha SGLT2 unxubuuyuama Bbpxy
cumnamukoBama HepBHa cucmema (aganmupaHo no Wan N, et al. 2018 (48), Sano M 2017 (76),

Sano M 2018 (87))
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MO KoAaudecmBo Hampul u3BbH npokcumasHume
mybyau ce Bb3npuema om HegpoHa kamo beae2
Ha ekcuecuBHa dpuampauun, kamo makaBa, koamo
moxke ga Bb3HukHe npu noBuweH nAaa3meH obem uAu
HampueBa 3agpbxka. B getcmBumeanocm naazme-
Huam obem u Hampuam He ca noBuweHu (93), kamo
gopu obwomo koaudecmBo Ha Hampul 6 maromo e
HamaAreHo caeg npuem Ha SGLT2 unxubumop (14). He-
3aBucumo om moBa, me3u 6eae3zu Bogam go xomeo-
cmamuyHu npomeHu, BrkatouumeaHo go HoB steady
state Ha op2aHu3ma (npu HamaaeH naazmeH obem) (93).

[Mpegnorazaemuam egpekm Ha SGLT2 uHxubu-
mopume Bbpxy cumnamukoBama akmuBHocm e
ocHoBHama um omaudumeAHa yepma om gpyz2ume
guypemuuu. OcHoBHume pazauku ¢ 6pumkoBume u
mua3ugHume guypemuuu ca:

1) SGLT2 unxubumopume He Bogam go pe-
paekcHo akmuBupaHe Ha cumnamukoBama HepBHa
cucmema (Aunca Ha nokauBaHe Ha CbpgeuHama uec-
MOMa, NPU HaAuYUE Ha Cu2HUbUKaHMHO NoHukaBa-
He Ha apmepuaAHOMO HaAfeaHe);

2) muazugHume guypemuuu geticmBam Ha HuBo
gucmaaHu 6wbpeuHu mybyau, gokamo SGLT2 uHxu-
6umopume geticmBam Ha HUBo npokcumaaHu 6b0-
peyHu Mybyau (NPOKCUMAAHO OM MaKyAa geHca) u
npegu3zBukBam noBuweHa guype3a Ha Hampul Kbm
fokcmazaomepyAaHua anapam (94, 95);

3) muazugHume u GpumkoBume guypemuuu
npegu3BuxkBam xunepzaukemus u xunepypukemus, go-
kamo SGLT2 unxubumopume umam nozumuBeH ecpexm
Bbpxy NAA3MEHamMa 2AI0KO3a U NUKOYHAMA KUCeAuHa.

Cmama ce, ye me3u edpekmu Ha SGLT2 uHxubu-
mopume Bb3cmanoBaBam mybyro-eaomepyaHama
obpamta Bpb3ka, koemo Bogu go BazokoHcmpukuua
Ha agpepeHmMHUMe apmepuoAU U HamaaaBaHe Ha Xu-
nepcuampauuama upe3 HamaraBaHe Ha UHMpazAome-
pyaapHomo HaaazaHe (95). NMoBuweHama gocmabka
Ha HamMpul KbM Makyaa geHca npu aeveHue ¢ SGLT2
uHxubumopu noBausBa u gpyeu HeBpo-xopmoHaAHU
pakmopu kamo RAAS cucmemama (96).

MpeguwHu uzcaegBaHusa noka3zBam, ye noBuwe-
Hama yepHogpobHa 2Al0KO3HA NPOgyKuUa, KOSMO ce
HabatogaBa npu npuaoxxerue Ha SGLT2 uHxubumop
ganazaudAO3uH He moxke ga ce obacHu eguHcmBeHo
C NOMUCKaHe Ha UHCYAUHA U gupekmHa cmumyaauun
Ha 2AloKazoHa om aApa-kaemkume (97), Ho Beposam-
HO e MeguupaHa OMm CMUMYAUpaHe Ha peHaAHume
cumnamukoBu HepBu (98), KOUMO gUPEKMHO KOMUY-
HUKUpam ¢ 4JepHua gpob nocpegcmBom Bpb3ku 6
nopmaaHomo KpbBoobpbweHue, UAU UHGUPEKMHO e
cmumyaupaHa om 6b66peyHume cumnamukoBu HepBu
ype3 UMNYACU KbM UeHmMpaAHama HepBHa cucmema u
BnocregcmBue 2eHepupaHe Ha epepeHMHU Cu2HaAu
KbM vepHua gpob (99). B yHucoH ¢ moBa 2 npoyuBa-

Hua He gokazBam 6GaazonpuameH egekm om npu-
AOXKeHUemo Ha kombuHauuama DPP-4 unxubumop/
SGLT2 unxubumop Bbpxy 2al0k03HUME HUBa, noguep-
maBaliku poaama Ha gpyeau gpakmopu u3z6vbH noBuwe-
Hume 2Atoka2zoHOBuU HUBa U NOHUXKEHUME UHCYAUHO-
Bu HuBa (Hanpumep akmuBupaHemo Ha peHaaHume
HeBpu), koumo BepoamHo umam cbwecmBeHa poaa
3a CMuMyAupaHe Ha YepHogpobHama 2Al0Ko3Ha npo-
gykuusa (100, 101). Ako moBa e cBbp3aHo c eeHepa-
Au3upaHo noBuweHa cumnamukoBa akmuBHocm, mo
8 npoyuBanemo EMPAREG OUTCOME 6u ce HabAto-
gaBanro noBuwabaHe Ha cbpgeyHama yecmoma, a He
noHuwxaBare (47).

INpoyuBaHe ¢ KA@MN-MeEXHUKA NPU NAUUEHMU CbC
3axapeH guabem mun 1 6€3 XPOHUYHU YCAOXKHEHUS,
AekyBaHu ¢ emnazaupro3uH noka3Ba, ye Bapuabuau-
membm Ha CbpgevHama Yecmoma, hAa3meHama KoH-
ueHmpauua Ha agpeHaAuH u HopagpeHaAuH ocmaBam
HenpomeHeHu U npu gBeme KAamnu - Npu eyeauke-
MUYHU U XunepaAaukemuyHu ycaoBua (49). Cowo maka
He e HabaogaBaHa npomaHa 8 myckyaHama cumna-
mukoBa HepBHa akmuBHOoCcm u CcbpgeuyHama uec-
moma Bvnpeku noBuweHua obem Ha ypuHama caeg
KPamKOCPOYHO NPUAOXKEHUE Ha eMNa2AUCPAO3UH Npu
navueHmu cbe 3axapeH guabem mun 2 (102). Caego-
BameaHo ca Heobxogumu owe npocnekmuBHU npoyy-
BaHua pokycupaHu Bbupxy Bpbv3ikama Ha SGLT2 uHxu-
buuuama u gyHkuuama Ha cumnamukoBama HepBHa
cucmema.

AaHHume om npoyuBatemo EMBODY, koemo e
npocnekmuBHo, myamuuermpoBo, paHgomu3upaHo,
gBolHo cAano, naauebo-KOHMPOAUPAHO NPU NauueH-
MU C 0OCMbP MUOKApPgeH UHgapKm u 3axapeH guabem
mun 2 we BHece gonbAHUMEAHA AacHOMa 3a epekma
Ha emnazaugao3zuH Bbpxy CcbpgeyHama cumnamuko-
Ba akmuBHocm (103).

Apye HeuzacHeH Bbnpoc ocmaBa nomeHuuas-
Huam egekm Ha kombuHupaHuam SGLT1/SGLT2 un-
xubumop comazauprozuH  Bbpxy aBmoHomHama
yHkuua. VHxubupaHemo Ha uHMecMuHaAHUMe
SGLT1 peuenmopu uma gBoeH egekm Bbpxy 2aio-
Ko3Hama xomeocmasa: (1) gupekmeH epekm - UHXU-
GupaHe Ha 2A0k03Hama pe3opbuua B uepBama; u (2)
uHgupekmeH epekm - yBeauueHo ocBoborkgaBaHe
Ha 2AtoKo3o-noHwkKaBawu uHKpemuHoBU XOPMOHU
(104). MpegBug gaHHume, ve npu xopama (105) u npu
muwu mogeau (106) cbe 3axapeH guabem mun 2 co-
mazaugAo3uH npegu3zBukBa ymepeHo noBuwabBave
Ha cekpeuuama Ha GLP 1, kakmo u ve SGLT1 peuen-
mopu ca ugeHmuguuupaHu 68 cepuemo, kakBu ca no-
meHyuaAHUme epekmu Ha kKombuHupaHuam SGLT1/
SGLT2 unxubumop Bbpxy aBmoHomHama gyHkuua
(107) ocmaBa HeacHo.
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Tabauya 1. Aarru om npoBegeHume kauHuuHU npoyyBanua u uzcaegBanua Bvopxy xxuBomurcku mogeau 3a
epekmume Ha SGLT2 unxubumopume Bbpxy noHuxkaBaHemo Ha apmepuaAHOMO HaAfszaHe u
Auncama Ha npomara 8 cbpgeuHama yecmoma (aganmupardo no Wan N, et al. 2018 [48]).

MpoyuBane U3cregBHa AeuyeHue
nonyaauua [Mpogbrkumeanocm Bug Ao3a
Cherney et al. (49) 3axapeH guabem mun 1 8 cegmuuu emnazAuAO3uH 25 mg
Haring et al. (50) 3axapeH guabem mun 2 24 cegmuuu €MNaz2AUAO3UH 10 mg
25 mg
Chilton et al. (20) 3axapeH guabem mun 2 12 cegmuuu emnazAuAO3uH 10/25 mg
24 cegmuuu
Kovacs et al. (51) 3axapeH guabem mun 2 24 cegmuuu eMNa2AUAO3UH 10 mg
25 mg
Nishimura et al. (52) 3axapeH guabem mun 2 4 cegmuuu emnazAuAO3UH 10 mg
25 mg
Haring et al. (53) 3axapeH guabem mun 2 24 cegmuuu emMNa2AuAO3UH 10 mg
25 mg
Tikkanen et al. (45) 3axapeH guabem mun 2 12 cegmuuu emMnaz2AuAO3UH 10 mg
c AX 25 mg
Rosenstock et al. (54 | 3axapeH guabem mun 2 78 cegmuuu emnazAuAO3UH 10 mg
25 mg
Rosenstock et al. (55) | 3axapeH guabem mun 2 52 cegmuuu eMNa2AUAO3UH 10 mg
MoHOmepanua 25 mg
Ferrannini et al. (56) 3axapeH guabem mun 2 78 cegmuuu emnaz2AuAO3UH 10 mg
25 mg
Wilding et al. (57) 3axapeH guabem mun 2 104 cegmuuu ganazAugAo3uH 5-10 mg
10 mg
Nauck et al. (58) 3axapeH guabem mun 2 52 cegmuuu ganazAugAO3UH 2.5-10 mg
List et al. (59) 3axapeH guabem mun 2 12 cegmuuu ganaz2AuAO3uH 2.5 mg
5mg
10 mg
20 mg
50 mg
Sjostrom et al. (60) 3axapeH guabem mun 2 24 cegmuuu ganaz2AauAO3uH 10 mg
c AX
6e3 AX
Wilding et al. (61) 3axapeH guabem mun 2 48 cegmuuu ganaz2AauAO3uH 2.5 mg
5mg
10 mg
Cefalu et al. (62) 3axapeH guabem mun 2 52 cegmuuu KaHa2AUMAO3UH 100 mg
300 mg
Devineni et al. (63) 3axapeH guabem mun 2 4 cegmuuu KaHa2AUAO3UH 100 mg
300 mg
Rosenstock et al. (64) | 3axapeH guabem mun 2 12 cegmuuu KaHa2AUMAO3UH 50 mg
100 mg
200 mg
300 mg
2x300 mg
Leiter et al. (65) 3axapeH guabem mun 2 104 cegmuuu KaHa2AUAO3UH 100 mg
300 mg
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CAH AAH CobpgeuHa yecmoma
U3X0gHO npomaHa U3X0gHO npomaHa U3X0gHO npomAaHa
112,1 (8,9) -1,5 65,2 (8,3) -1,4 72,0 (11,0) -1,2
128,7 4,1 78,4 2,1 - be3 npomanHa
129,3 -3,5 79 2,2 - be3 npomaHa
3,9 - 3,6 - -0,6
1,5 1,3 -0,8
126,5 -3,14 77,2 -1,49 be3 npomana
126,0 -4,00 77,2 2,21
119,1 (15,9) -4,9 70,7 (10,7) -1,3 65,3 (8,7) 0,2 (4,8)
124,0 (11,6) -5,9 74,7 (8,0) -5,4 64,6 (7,8) -1,7 (5,8)
129,6 -4,5(0,7) 79,6 -2,0 (0,5) - be3 npomaHa
130,0 -5,2(0,7) 78,4 -1,6 (0,5)
131,34 -2,95 75,13 -1,04 -0,17 (7,70)
131,18 -3,68 74,64 -1,40 -0,74 (6,16)
132,4 -4,1 78,4 -2,9 be3 npomaHa
132,8 -2,4 77,9 -1,5
134,2 (16,4) -3,4 79,5 (8,5) -1,2 be3 npomaHa
132,9 (14,2) -3,8 78,7 (8,5) -2,5
131,6 0,1 79,5 1,6 be3 npomaHa
131,9 -1,7 80,2 2,2
-2,6 - -7,5 -1,3
-2,9 -4,0 -1,2
132,8 -4,3 80,6 -1,6 74,1 (10,9) -0,1(0,5)
127 (14) -3,1(10,7) 78 (8) 0,8 (6,4) 71 (10) -1,4 (8,0)
126 (13) -2,9(12,7) 76 (8) -0,3 (7,0) 70 (10) -1,0(8,9)
127 (16) -6,4 (11,4) 77 (8) -2,6 (7,7) 69 (8) -0,03 (8,9)
127 (15) -4,3 (12,3) 77 (8) -0,5(7,1) 68 (10) 1,9 (11,2)
126 (16) -2,6 (13,1) 77 (9) 0,1 (8,0) 70 (10) -2,3(7,1)
149,9 (7,8) -3,6 83,5 (9,1) -1,2 - -0,5
124,3 (10,8) -2,6 76,4 (8,3) -1,2 0,1
139,6 (17,7) -5,30 79,5 (10,1) -2,96 75,4 (11,9) -1,44
137,8 (16,2) -4,33 81,1 (8,9) -2,64 73,9 (11,1) -1,25
140,6 (16,7) —4,09 79,9 (9,3) -2,85 74,8 (11,2) -0,84
130,0 (12,4) -3,3 78,7 (8,0) -1,8 74,2 -1,1(8,5)
130,0 (13,8) -4,6 79,2 (8,4) -2,5 74,6 -1,2(8,7)
-10,7 (9,0) =7,1(4,5) - be3 npomaHa
-8,8 (12,4) -3,3 (6,1)
126,8 -1,3 76,9 -0,1 69,9 -0,2
126,5 1,0 77,6 -0,2 71,0 -0,2
124,3 -2,1 77,4 -1,7 70,8 0,6
126,1 -4,9 79,8 -2,1 72,6 -1,7
128,5 -3,6 78,9 -2,4 71,8 0,2
130,0 (12,4) -2,0 78,7 (8,0) -1,3 - -0,1
130,0 (13,8) =-3,1 79,2 (8,4) -2,2 -0,2
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Tabauya 1. Aannu om npoBegeHume kauHuuHU npoyyBanua u uzcaegBanua Bvbpxy xuBomurcku mogeau 3a
epekmume Ha SGLT2 uHxubumopume Bbpxy noHuxkaBaHemo Ha apmepuarHOMO HaAa2aHe u
Auncama Ha npomaHa 8 cepgeuyHama yecmoma (aganmupado no Wan N, et al. 2018 [48]).

MpoyuBane U3cregbBra AeueHue
nonyaayua [MpogbrkumearHocm Bug Ao3a
Sha et al. (66) 3axapeH guabem mun 2 2 cegmuuu KaHa2AUAO3UH 30 mg
100 mg
200 mg
400 mg
2x300 mg
Lavalle-Gonzilez et 3axapeH guabem mun 2 52 cegmuuu KaHa2AUAO3UH 100 mg
al. (67) 300 mg
Stenlof et al. (68) 3axapeH guabem mun 2 26 cegmuuu KaHa2AUAO3UH 100 mg
300 mg
Wilding et al. (69) 3axapeH guabem mun 2 52 cegmuuu KaHa2AUAO3UH 100 mg
300 mg
Schernthaner et al. (70) | 3axapeH guabem mun 2 52 cegmuuu KaHa2AUAO3UH 300 mg
Forst et al. (71) 3axapeH guabem mun 2 26 cegmuuu KaHa2AUAO3UH 100 mg
300 mg
52 cegmuuu 100 mg
300 mg
Yale et al. (72) 3axapeH guabem mun 2 26 cegmuuu KaHa2AUAO3UH 100 mg
c Xb3 300 mg
Rahman et al. (73) XKuBomuHcku mogea 5 cegmuuu AY3€02AUMAO3UH 10 mg/kg
(memaboAumeH cuHgpom)
Maegawa et al. (74) 3axapeH guabem mun 2 12 cegmuuu unpazAumAO3UH 25-100 mg
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Ob3op/Review

Aepuyumbm Ha BumamuH D e puckoB ¢pakmop 3a cuHgpoma Ha
n2AagHume kocmu” caeg onepayuga 3a nbpBuyeH xunepnapa-

mupeougu3bm

bopucoBa, AuHa-Mapua U., Baaxo6, Mopgan A
YHuBepcumemcka 6oaHuua ,Coguameq”, MeguuuHcku hakyamem,
Codputicku yHuBepcumem ,CB. Kaumenm Oxpugcku”

Vitamin D Deficiency is a Risk Factor for Hungry Bone
Syndrome after Surgery for Primary Hyperparathyroidism

Borissova, Anna-Maria l., Vlahov, Jordan D.
University Hospital ,Sofiamed”, Faculty of Medecine,

Sofia University ,,Sv. Kliment Ohridski”

Pe3iome

Mpu 6oAHUME ¢ NbpBuveH Xunepnapamupeougu-
3bm (PHPT) caeg napamupeougekmomua cepymHOmMo
HuBo Ha kaauus (sCa) 6bp30 cnaga creg ycnewHo om-
cmpaHaBaHe Ha egHa uAu noBeue napawumoBugHu
*ae3u. CuHgpombm Ha ,2aagHume kocmu” (CIK)
npegcmabBaaBa HacmbnBawa 6bp3a, gbaboka (sCa
<2,1 mmol/l) u npogbaxkumenaHa (>4 gHu nocmonepa-
muBHo) xunokaauemua cbnpoBogeHa om xunodoc-
hamemua u xunomazHe3zuemus. ToBa cbcmosnHue ce
HabalogaBa npu peskua cnag 68 HuBomo Ha napam-
xopmoHa (PTH) caeg napamupeougekmomusa npu yc-
roBue, ue e umaro mexxkvk PHPT u mHo20 Bucok koc-
meH mbpHoBep npegonepamuBHo. Cpeg puckoBume
hakmopu mozam ga ce ombeaexxam HanpegHaa
Bv3pacm, pazmep Ha ageHoma npu PHPT, BkaouBane
Ha kocmume 6 obwama KAuHuUKa, gepuyum Ha Buma-
muH D. EguHcmBeHomo, Bbpxy koemo moxe ga ce
noBause, moBa e gedpuuumbvm Ha Bumamun D.

3akaoverue: MNpu PHPT mpabBa ga ce kopuaupa
obuyadHuam gecpuuum Ha 25(OH)D c uena:

1. MoHuwxkaBaHe Ha PTH u HeeamuBHume my
epekmu;

2. MogeomoBka Ha 6oAHumMe 3a npegcmoawomo
onepamuBHO AeveHue, K02amo PA3Ko We cnagHe no-
MOKbM Ha KaAuul om Kocmma caeg pe3kusa cnag Ha

Abstract

In patients with primary hyperparathyroidism
(PHPT) after parathyroidectomy, the serum cal-
cium levels (sCa) decline rapidly after successful
removal of one or more parathyroid glands. Hun-
gry Bone Syndrome (HBS) is an onset of rapid,
deep (sCa <2,1 mmol/L) and prolonged (>4 days
postoperatively) hypocalcaemia, accompanied by
hypophosphataemia and hypomagnesaemia. The
condition is observed in a sharp decrease in para-
thyroid hormone (PTH) level after parathyroidec-
tomy, provided that there is severe PHPT and very
high bone turnover preopetatively. Among the
risk factors can be advanced age, adenoma size
at PHPT, bone involvement in the general clinic,
and vitamin D deficiency. The only factor that can
be influenced is vitamin D deficiency.

Conclusion: The usual 25(OH)D deficiency
for primary hyperparathyroidism should be cor-
rected in order to:

1. Reduction of PTH and its negative effects;

2. Preparation of patients for the upcom-
ing surgical treatment, when the flow of calcium
from the bone will drop sharply after the sharp
decrease in PTH. This will prevent post-operative
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Bopucosa, AHHa-Mapusa U. u compygHuyu

PTH. ToBa we npeBenmupa nocmonepamuBHua CuHg-
pPOM Ha ,2AagHUMe Kocmu*;

3. bvp3o 3amecmBaHe ¢ Bucoku go3u Kaauyul
u akmuBHu memaboaumu Ha BumamuH D npe3 ne-
puoga Ha Bucoka kocmHa obmaHa go cHuUXKeHuemo
u npuBexkgaHemo U Ha NO-HUCKOOBOPOMHO HOP-
MaAHoO HuBo.

KaovoBu gymu:

,hungry bone” syndrome;

3. Rapid replacement with high doses of calci-
um and active metabolites of vitamin D during the
period of high bone turnover to decrease and bring
it to a lower normal level.

Key words:

nbpBuyeH xunepnapamupeougu3ibm, geduuum Ha
Bumamur D, napamupeougekmomua, CUHPOM Ha
,eAagHUmMe kocmu”

primary hyperparathyroidism, vitamin D deficiency,
parathyroidectomy, ,hungry bone” syndrome

BbBegeHue

Mpu 60aHUME ¢ NbpBuveH xunepnapamupeougu-
3bm (PHPT) caeg napamupeougekmomusa cepymHOmMo
HuBo Ha kaauua 6bP30 cnaga caeg ycnewHo omcmpa-
HaBaHe Ha egHa uAu noBeue napawumoBugHu xAe3u
(MLLPK). To3u dpeHOMEH Ha AEKO O YMepeHO Hamane-
Hue B cepymHomo HuBo Ha kaauua (sCa) obuualHo
ce HabatogaBa B8 nbpBume 2-4 gHU cAeg onepauuama.
[MepcucmupaHemo Ha xunokaauemuama noBeue om
4 gHU CAeg Napamupeougekmomuama ce gbAXU Ha
omcmpanaBare Ha Bcuuku MLLPK, geBackyaapuzauun
uau mpaBma Ha ocmambuHume TLLPK uau cynpecua
Ha nocaegHume (1). CuHgpombm Ha 2AagHUME KOC-
mu (CIK) npegcmaBaaBa HacmbnBawa 6bp3a, goa-
6oka (sCa <2,1 mmol/l) u npogbaxkumeaHa (>4 gHu
nocmonepamuBHo) xunokaauemus, cbnpoBogeHa om
xunoocpamemua U xunomazHezuemun. ToBa cobe-
moaHue ce HabalogaBa npu peskua cnag 8 HuBomo
Ha napamxopmoHa (PTH) caeg napamupeougekmo-
mua npu ycroBue, ye e umaro mexxkbk PHPT u mHo20
Bucok kocmeH mbpHoBep npegonepamuBHo (osteitis
fibrosa cystica u/uau ,kacpaBu mymopu”). Yecmoma-
ma Ha CI'K ce gBuxxu mexkgy 25% u 90% npu 6OAHU C
kocmHa 6oarecm npu PHPT u e egBa 0-6% npu 60AHU
c PTPH 6e3 BkatouBaHe Ha ckeaema (1).

V3katouumenHo BaxkHo e ga ce ymouHAm pucko-
Bume cpakmopu 3a uzaBama Ha CIK caeg onepauus
npu PHPT, kakmo u ga ce gecpuHupam 2pewkume npu
AeveHuemo Ha me3u 6oAHU go u caeg onepamuBHa-
ma um uHmepBeruua. Cpeg puckoBume cpakmopu
Mo2am ga ce ombeaexxam HanpegHarama Bb3pacm,
pa3mepbm Ha ageHoma npu PHPT, BkatouBanemo Ha
kocmume 8 obwama kauHuka, gecpuyumbvm Ha Buma-
muH D. EguHcmBeHomo, Bbpxy koemo moxe ga ce
noBaune, moBa e gedpuuumsbm Ha Bumamun D.

Pe2ynauug Ha kanuueBuga memabonusbm u
¢yHkyuama Ha napawumoBugHume Xaesu

Mpu HopmaaHu (pu3zuoro2uuHu ycaoBua PTH e
KaouoB pezyramop Ha kaauueBua memaboau3zbm u
peaau3upa edekmume cu uype3 membpaHeH peuen-
mop (2):

1. cmumyaupa kocmHama peabcopbuus;

2. noBuwaBa cuHmesa Ha BumamuH D;

3. noBuwaba cepymHume HuBa Ha Kaauul u
docop.

OcHoBHuam peayramop Ha cekpeuuama Ha PTH
u Ha cpyHkuuama Ha MUK e kaayueBo-yyBcmBumen-
Huam peyenmop (CaSR). Xunokaauemuama HamaraBa
ekcnpecuama Ha CaSR u Bogu go HapacmBaHe Ha
cekpeuuama Ha PTH, koimo, gedcmBaiku 8bpxy Koc-
mu, 6b6pek u yepBa, Hopmaauzupa Kaauemuama. Xu-
nepkaauemuama noBuwabBa ekcnpecusma Ha CaSR u
HamannBa cekpeuuama Ha PTH, koemo Hopmaau3upa
Kaauemuama. Cuime3zbm u cekpeuuama Ha PTH ce
cynpecupam upe3 gBa peuenmopa - CaSR u peuyen-
mop Ha BumamuH D (VDR), kamo u gBama peuenmo-
pa ca ekcnpecuparu 6 TLLK (3).

PTH ce peayaupa upe3 25(OH)D, 1,25(0OH)2D u
Cat++. PTH e 2araBHuam cmumyaamop Ha 6bbpeyHa-
ma a-xugpokcuaaza, koamo yBeauyaBa cuHmesza Ha
1,25(0OH)2D. NMapamupeougHume kaemku umam VDR,
3a koumo ce cBbp3Ba 25(OH)D. MUK npumexxaBam
eH3UMa a-XUgpOKCUAa3a, KOAMO UHgyuupa AOKAAHO
npou3zBogcmBo Ha 1,25(OH)2D 3a napakpuHHa peay-
Aauua. KombuHupaHuam egpekm Ha uupkyaupawume
25(OH)D u 1,25(OH)2D u Ha AokaAaHo npou3BegeHun
1,25(OH)2D, uma 3a pe3yamam nomuckaHecekpeuus-
ma Ha PTH u napawumoBugHama npoaudpepauusn (4).
Bumamun D no gBa mexaHu3zma cynpecupa PTH (5):

1. Kaauumpuoabm, cuimesupaH AokaaHo 8 MLLK,
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noBuwaba excnpecuama Ha CaSR u HamarnaBa cuHme-
3a u cekpeuuama Ha PTH.

2. AkmuBupaHuam komnaekc Bumamun D-VDR
B MLLPK HamaasaBa mpaHckpunuuama Ha PTH-2eHa u
He2oBua cuHmes.

Emo 3awo npu gepuyum Ha BumamuH D ce cmu-
myaupa cuimesa Ha PTH (3). VDRs ce ekcnpecupam
6 MHO20 MbKaHu:

* yepBama (pezyaupam abcopbuuama Ha Ca u P);
* 6bOpeuume (peayaupam Ca peabcopbuus) ;
* kocmma (pezyaupam Ca mobuauzauus);

e [LPK (yuacmBam B peayrauusma Ha PTH)

Taka gedpuuyumsbm Ha Bumamun D ce aBaBa u3z-
KAtouumeaHo BaxkeH puckoB pakmop 3a HapacmBaHe
HuBomo Ha PTH. Cnopeg npenopbkume Ha Institute of
Medicine (IOM) 3a mapzaem Ha 25(OH)D ce npuema
20 ng/mL uau 50 nmol/L (6), a cnopeg npenopbkume
Ha Endocrine Society - 30 ng/mL uau 75 nmol/L (7).

Xunepkanuemug u HuBa Ha BumamuH D
npu nbpBuyeH xunepnapamupeougusbm

PHPT ce xapakmepu3upa c Xunepkaauemusa u
noBuweH uAau HeagekBamHo HopmaseH 3a Bucokus
kKaauul PTH. Hopmaano Bucokuam kaauul cynpe-
cupa PTH (1, 8). N3caegBaHua Ha Norman J u coemp.
(20112.) npu 10 000 60AHU ¢ PHPT nokazBam, ue ¢
HapacmBaHe HuBomo Ha KaAuua cnaga HuBomo Ha
25(OH)D, P<0.001 (9). ABe ca npuduHUMe 3a HUCKO
HuBo Ha 25(OH)D npu PHPT:

1. HegocmambyeH npuem UAU He u3Adz2aHe Ha
CABHUE;

2. MoBuwena koHBepcua Ha 25(OH)D 6 1,25
(OH)2D nopagu Bucoka akmuBHocm Ha 1-a xugpo-
Kcuaazama 6 6vbpeka BcaegecmBue Bucokua PTH;

3. Bucokomo HuBo Ha 1,25(OH)2D upe3 yampa
Kbca obpamHa Bpb3ka cmumyaupa ekcnpecuama Ha
24-xugpokcurazama u ce noBuwabBa mpaHcgopma-
uuama Ha 25(OH)D 8 HeakmuBHua 24,25(0OH)2D.

IMoBuwenuam 1a,25(0OH)2D3 Bogu go (10):

1. MoBuweHa peabcopbuua Ha Ca B 6bbpeuume
ype3 peayaupaHe Ha MPAHCNOPMHUME NPOMEUHU;

2. MoBuweHa kocmHa pe3opbuusn, Npu KOAMO ce
ocBoboxxgaBam zoaemu koauvecmBa kaauul u oc-
dop B8 yupkyrayuama;

3. MoBuweHa upeBHa abcopbuyua Ha Kaauul u
hocpop.

Bcuuku me3u npouecu uzuepnBam koauvecmBa-
ma 25(OH)D u maka ce cmuea go gecpuuum UAU UH-
cypuuueHuua Ha Bumamurn D (8). Pesyamambm om
Bcuuko moBa e:

* no-Bucoko HuBo Ha PTH, kaauul u aakaaHa
(pocamasa;

* noBuweHo meaao Ha MLLPK;

® NO-HUCHK cepymeH pocgop;

®HuCka KOCMHA MUHEepaAHa NAbMHOCM
(KMTI1) Ha 6egpo, npegmuwHuya (2AaBHO Kopmukaa-
Hama KOMNoHeHmMa Ha kocmma).

Aeduuum u HegocmamwvbyHocm Ha 25(OH)D
umam noBeuemo 6oaHuU ¢ PHPT. B KOyHa EBpona ge-
puyumsbm Ha Bumamur D (<50 nmol/L=20 ng/ml) e
HaAuue npu 30-40% om 6oaHume ¢ PHPT cpewy 11%
Npu KOHMpPOAU U moBa e npuyuHa 3a NO-MEXKO CKe-
AemHo 3aboanBaHe.

25(OH)D mpab6Ba ga ce uzmepBa npu Bcuuku 6o-
AHU ¢ PHPT, 3awomo 3aboaaBaHemo e no-akmuBHo
npu HUcbk Bumamun D (HegocmambuHocm - 20 ng/
mL uau gecpuuum - 10 ng/mL). Caeg kopekuua c Bu-
mamuH D obuvadHo HuBomo Ha PTH cnaga. He ce
npenopbuBa uzmepBare Ha 1,25(OH)2D, 3awomo
obuualHo npu me3u ycroBua mol e HOPMaAeH uAu
gopu noBuweH (11).

CuHgpom Ha 2aagHume kocmu

3agbaboueHomo no3zHaBaHe Ha KocmHama gu-
3uono2ua no3BoaaBa ga ce BHukHe u Bb6 peHomeHa
,CUHgPOM Ha 2AagHUMe Kocmu”.

PTH/PTHrP  (napamxopmoH nogobeH-nenmug)
KoHmpoAupa akmuBupaHemo Ha me3eHXUMHUMe
cmBoaoBu kaemku (MCS), gugpepeHyuauuama, npo-
AUupepauuama, anonmo3ama U MuHepaAu3zauuama
Ha ocmeobAacmu/ocmeouumu, Kakmo U OCMeokAa-
cmozeHe3ama ¢ nocpegHudecmBomo Ha ocmeobaa-
cmume (12). C noBuweHue 8 HuBomo Ha PTH ocme-
obracmume noBuwaBam exkcnpecuama Ha RANKL
(Receptor activator of nuclear factor kappa-B ligand),
koumo ce cBobp3zBa ¢ RANK (Receptor activator of
nuclear factor kappa) Bbpxy ocmeokaacmume u maka
ce cmumyaupa gugpepeHyupadHemo u akmuBHocmma
My (HacmwbnBa ycuaeHa kocmua pezopbuus). PTH uma
u aHaboAHo gelicmBue - cmumyaupa gugpepeHuuauu-
ama Ha ocmeobAaacmu-npekypcopu, HO upe3 max ce
akmuBupam omHoBo u ocmeokaacmume (13). RANKL,
kamo yacm om cucmemama OPG (Osteoprotegerin)/
RANK/ RANKL, ocbwecmBaBa Bpb3kama mexgy
gBeme ocHOBHU KAeMKU Ha KOCMMa, peaAusupa Ky-
nAUpaHemo Mexgy (yHKuuama Ha ocmeobAacmu u
0CMEeOoKAACMU U Maka ce NOggbp>ka HOPMaAHa KOCm-
Ha obmaHa - pe3opbuusn, pecn. popmupare. o mo3u
Ha4uH ce 3ana3zBa KocmHama maca KOHCmaHmMHa.

Kocmnama pe3opbuusa u3zuoro2udHO ce pe-
aau3zupa om ocmeokAacmume 3a CPOK Om OKOAO
2 cegmuuu u caegBa paza Ha Bb3zcmanoBaBare c
npogbAkumeaHocm 2-3 cegmuuu npegu Hayaaomo
3a popmupaHe Ha HoBa kocm om ocmeobaacmume
npe3 caegBawume 3 meceua. ToBa e npouec, KOUmo
npomuua 6 egHa pemogeAupawa eguHuya ¢ onucaHa-
ma nocaegoBameaHocm 868 Bpememo. INpu yckopa-
Bare Ha kocmHama obmara HapacmBa abcoaromHuam
6pol pemogeAupawiu eguHUuLU U Om gpyza cmpaHa
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camuam npougec ce ckbcaBa, u mo ocHOBHO ce ckbea-
Ba kocmHomo opmupaHe. B pesyamam gomuHupa
pe3opbuusma Hag popmupaHemo u HamaaaBa abco-
AOMHOMO KoAudecmBo KocmHa maca.

TunuueH npumep 3a 3ab6oaaBaHe ¢ Bucoka kocm-
Ha obmaHa e umeHHo PHPT (14). Nopagu Bucoko-o6o-
pomHama kocmHa obmana npu PHPT 6 uupkyaauuama
nocmbnBam 20Aemu KoAudecmBa kaauul u pocgop,
KaKmo u KpalHu Npogykmu om pazepaxkgaHemo Ha
KOCMHuA KoAazeH. AKO caeg omcmparaBare Ha na-
pamupeougHua ageHom, owe UuHmpaonepamuBHo
cepymHomo HuBo Ha PTH cnagHe ¢ 50%, onepauu-
ama ce cyuma 3a ycnewHa u npukatouBa. 3a MHO20
Kpambk cpok om 15-20 muHymu cAeg onepauusama
HuBomo Ha PTH pasko cnaga u moBa ce ompazaBa
Ha Bucoko-obopomHama go mo3u MOMEHM KoCmHa
obmaHa. Pazko cnaga pe3zopbuuama u u3zBegHbiK Ha-
maanBa nomoksbm Ha Ca om kocmma Kbm kpbBma.
Om gpyza cmpaHa e u3npa3HeHO MUHEPAAHO Cbgbp-
»KaHue Ha Kocmma u msa »xagHo yaaBa Bceku kamuoH
Kaauu/dgpocpop npu ycroBue, ye popmupaHemo 6
mo3u momeHm e BpemenHo no-Bucoko om pe3opbuu-
ama (15). Texkkama XunokaAuemus ce gbAxu Ha noBu-
WweHuUa NOMOK Ha KaAuuld Kbm KOCMMa cAeg pes3kua
cnag Ha PTH u nocaegBaw, cnag 8 kocmHama pe3op6-
uuna, Ho Bce owe Bucoko kocmHo gpopmupare (11).
To e Bce owge Bucoko-o60pomHo u u3uckBa 2oaemu
kKoaudecmBa kaauul. ToBa e cumyauua 3a onpegeAeH
cpok om Bpeme, creg Koemo U (hopmupaHemo chaga,
Hacmuzalku pa3ko chagHarama pe3opbuus. o npun-
uun Bogewa e pe3zopbuuama, a popmupaHemMo CbC
3akbCHeHue a caegBa. B ma3zu kauHuuHa cumyauun
UMEHHO opmupaHemo ,20HU” pPA3KO cnagHasama
pe3opbuus, Ho 3a moBa e Heobxogumo Bpeme. Taka
KocmHama obmaHa ce aganmupa Ha nho-Hucko HuBo
m.e. ma cmaBa Hopmo-o60pmHa om Bucoko-o6opomHa.
VimeHHo B mo3u npexogeH nepuog Ha pe3ku NpomeHu
ce pa3BuBa ,cuHgpombm Ha 2aagHUMe kocmu”(1).

References

Mpu 60AHU ¢ PHPT npuembm Ha BumamuH D e
6e3onaceH u ecpekmuBeH 3a noHuykaBaHe HUBomo Ha
PTH ¢ okoao 26% 6e3 noBuwaBaHe Ha cepymHua u
ypuHeH kaauul. INpenopbuBa ce gepuyumbm pecn.
HegocmambyHocmma Ha BumamuH D ga ce kopuaupa
U ga ce noggwbpykam onmumaaHu HuBa Ha 25(OH)D
>50 nmol/I=20 ng/mL uau gopu >75 nmol/L=30 ng/
mL (11, 16).

PaHHa caegonepamuBHa 2puxka

Xunokaauemuama e yecma ocobeHo npu HOAHU
¢ gedpuuum Ha BumamuH D uau manabcopbuua no
HakakBa npuduHa (UboAuaKuA UAU cAeg DapuampuyHa
xupypeaua). YHecmomama Ha ymepeHa cregonepamubB-
Ha xunokaauemus Bapupa om 5% go 47%. Texkkama
cregonepamuBHa xunokaauemua e pagkocm. Tpan-
3UMOopeH Xunonapamupeougu3bm e BpemeHeH caeg
onepauuama u u3uckBa npuaoxkeHue Ha Kaauud i.v. u
3agbakumenHo BratouBaHe Ha KaAuumMpuoA. Ipogba-
»KumeAaHuam nocmonepamuBeH xunonapamupeougu-
3bM Haaaza NPOJbAXKUMEAHO AedeHue C Kaauul U Kaa-
uumpuoa go 1 2. uau noBeue. Moxke ga ce obmucau u
NpUAO>KeHUe Ha pekombuHaHmHa mepanua ¢ PTH (17).

3akarouerue: MNpu PHPT mpab6Ba ga ce kopuaupa
obuyadHuam gecpuuum Ha 25(OH)D c uea:

1. MoHuxkaBane Ha PTH u HeezamuBHume my
epekmu;

2. MNMogeomoBka Ha GoAHUME 3a npegcmoawo-
mo onepamuBHO AeueHUe, KO2amo PA3KO We chagHe
NOMOKbM Ha KaAuul om Kocmma cAeg pe3kua cnag
Ha PTH. ToBa we npeBenmupa nocmonepamuBHuam
CUHgPOM Ha ,2AagHUmMe kocmu*;

3. bvp3o 3amecmBane ¢ Bucoku go3u kaAuud
u akmuBHu memaboaumu Ha Bumamun D npe3 ne-
puoga Ha Bucoka kocmHa oGmaHa go CHUXKeHuUemo
u npuBexxgaHemo U Ha NoO-HUCKOOGOPOMHO HOp-
MaAHo HuBo.
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Opuz2uHaAHa cmamus

Yecmoma Ha xunepnapamupeouguzma 6
bbAZapckama nonycAayua — aHaAu3 Ha enugemu-
OAOZUYHO npoyubane na bovAzapcko gpyxecmbo
no eHgoxkpuHoaozua (bAE) - 2012 2.
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Pe3lome

Yecmomama u xapakmepucmukama Ha xunepnapamupeougu3ma (XIT) He ca uzcaegBaHu 68 6ba2apckama
nonyaauus.

Llea: Aa ce HanpaBu cpe3oBo enugemuonro2uuHo npoyuBaHe B GbAa2apcka nonyaauua Bbpxy yecmomama
Ha XIT u ymouHu Bpb3zkama my ¢ Bumamur D u 6b6peuHama pyHkuus.

Mamepuaa u memogu: bvazapcko gpykecmBo no eHgokpuHoaozus (BAE) npoBege cpe3zoBo enugemuono-
2u4Ho npoyuBane npe3 2012 2. Bbpxy 2032 Auuya om 58 2He3ga 6 bbazapus, paznpegeaeru 6 mpu Bv3pacmoBu
2pynu - maaga (20-44 2.), cpegHa (45-59 2.) u mpema (>60 2.). M3caegBaru ca napamupeougeH xopmot (PTH),
kpeamuHuH, Ca, P, AD, obw, 6eambk (TP), 25(OH)D. V3mepeHu ca uHgekc Ha meaecHa maca (MTM), kpbBHo
HaAfs2aHe (cnopeg cmaHgapmHume u3zuckBaHus).

Pezyamamu: Yecmomama Ha XIT 6 uzcaregBaHama 6ba2apcka nonyaauua (n=2032) e 3,59% u HapacmBa ¢
HanpegBaHe Ha Bb3pacmma - om 1,9% 3a maagume go 6,8% npu auyama >60 2. Hag 60-2oguwHa Bb3pacm xe-
HUMe umam 3Havumo no-Bucoka yecmoma Ha XIT cpewy maagama Bb3pacm >xeHu (8,3% cpewy 2%, p<0,01),
Kakmo u cpewy mbkeme om maxHama 68v3pacmoBa 2pyna (8,3 cpewy 4,7%, p<0,05). [Mpu HopmasHa 6bOpeuHa
dpyHkuua (eGFR >60 ml/min) 3Hauumo no-Bucoka e uecmomama Ha XIT cpeg auyama om mpemama Bb3pacm
8 cpaBHeHue cbc cpegHama u maagama Bb3pacm - 5,3% cpewy 2,5% u 1,6%, p<0,001. INpu eGFR <60 ml/min
yecmomama Ha XIT e gaaeye no-Bucoka - 5,5% npu cpegHama Bb3pacm u HapacmBa mpukpamHo 3a mpe-
mama Bv3pacm - 14,1%, p<0,001. HuBomo Ha Bumamun D cbwo oka3Ba BauaHue Bbpxy vecmomama Ha XIT
U NpU HOpMaAHa, u Npu HamareHa 6bbpeyuHa cyHkuua - npu eGFR>60 ml/min (n=1920) - 7,3% npu gecuuum
Ha Bumamux D cpewy 1.3% npu gocmamibuHocm Ha Bumamux D, p<0,001, a npu eGFR<60 ml/min (n=110) e
29,6% cpewy 3,0%, pecnekmuBHo, p<0,01.

3akaroyeHue: Yecmomama Ha XIT e Hucka 8 6ba2apckama nonyaauua. [Npu ouerka HuBomo Ha PTH mpa6-
Ba ga ce umam npegBug HuBomo Ha BumamuH D u pazmepa Ha 6bOpeuHama yHKuuA.

KaroyoBu gymu: xunepnapamupeougu3bm, pazmep Ha 6b6peurama (yHkuus, HUBo Ha Bumamun D
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IMapamxopmoHbm (PTH) e katouoB 3a peayrauua Ha kaauueBo-pocpamHama obmana, geldcmBalku Ha
HuBo kocmu u 6b66pek. PTH cmumyaupa eHzuma 1-alpha-hydroxylase 8 6b66peka, ¢ koemo noBuwaba cuHmesa
Ha Bumamun D. PTH uma npak ecpekm Bbpxy kocmHama obmaHa - noBuwera pe3zopbuua npu mpadHo Bucoko
HuBo Ha PTH. Om cBoa cmpaHa cbcmoaHuemo Ha 6b6peka u HacumeHocmma ¢ Bumamun D okazBam cbwecm-
BeHo BauaHue Bbpxy HUBomo Ha PTH.

HapyweHuama 6 napamupeougHama gpyHkuyua BcbuwHOCM He ca pegku, Kakmo ce cmamawe go ceaa. [pu
»kKeHume obuyalHo ca no-yecmu 6 cpaBHeHue ¢ mbXkeme no pasaudHu npuduHu (1, 2). Hal-yecmama npuduHa
3a noBuwenue Ha PTH e xunoBumamuro3a D, koamo e wupoko paznpocmpaHeHa 6 cmpaHama u no cBema.
MHo20 no-pagko npuyuHama e 68 marabcopuusa UAU Npuem Ha MegukameHmu, Koumo HamaaaBam cepymHomo
HuBo Ha kaauua kamo BmopuuHo HapacmBa PTH. B me3u cayual cmpaga muHepaAu3uyuama Ha kocmma (oc-
meomanauus), a gecpuyumsm Ha gpoccpamu Bogu go eHepaueH geduuum u ymopa. B me3u cayuau ce pa3Bu-
Ba ¢pyHkuuoHareH xunepnapamupeouguibm (XIT) 6e3 ga e Haauue Bce owe moporozudeH cybecmpam (3,
4). Bmopama npuuuHa 3a noBuwerue Ha PTH e xpoHuuHomo 6b6peuHo 3aboaaBaHe (XB3), npu koemo nog
gupekmHomo BauaHue Ha noBuweHume ocpamu HapacmBa PTH. 3a moBa gonpuHacam u gpyau cakmopu
- XUNOKaAUuemuama, HamaaeHuam kKaauumpuoa, noBuwernuam FGF23. O6uualiHume cynpecopu 3a cuHmes u
cekpeuus Ha PTH - kaauumpuoAbm u xunokaauemuama, 2y6am me3u cu kadecmBa u npouecbm u3zau3za om
KOHMpoA. Kbm me3u HapyweHua ce gobabBa u gepuyumbvm Ha BumamuH D. BmopuuHuam XIT e camo egHa
om npoaBume Ha memaboaumHama kocmua 6oarecm npu Xb3 (CKD-MBD) (5). Had-pagkama npuyuHa 3a noBu-
weHue Ha PTH e nopBuuruam XI1T, kamo obukHoBeHOo ce Kacae 3a eguHuyYeH ageHOM Ha napawumoBugHume
*Ae3u. B me3u cayuai e Haauue noBuwen PTH, HecbomBemHa 3a HezoBomo HuBo xunepkaauemus, Kakmo u
xunogpocpamemus. 3aboaaBaHemo ce cuuma, ve e namoezeHemu4Ho cBbp3aHO C XKEHCKUA NOoA u 3avecmsaBa

cAeg meHonaysa (2, 6, 7).

C Hacmoawomo npoyuBaHe ce npaBu oueHka Ha yvecmomama Ha XIT B 6bacapckama nonyaauusa u ce
u3caegBa poaama Ha ocHoBHUMe ¢phakmopu 3a noBuweHuemo Ha PTH - gedpuuum Ha Bumamur D u XB3.

Mamepuaau u memogu

ToBa uzcregBaHe e yacm Oom HAUUOHAAHO MHO-
2oueHmpoBo npoyuBaHe 3a paznpocmpaHeHue Ha
ocHOBHU cbpgeuHo-cbgoBu hakmopu - 3axapeH
guabem, mupeougHa gucyHKUUA, apmepuasHa Xu-
nepmoHua, gecpuuum Ha Bumamun D, Xb3 (HamareHa
eGFR, anbymunypus), PTH, gucaunugemusn, npoBe-
geHo npe3 nepuoga aHyapu-peBpyapu 2012 2. 6 12
O6bAcapcku 2pagoBe u npuaexkawume um ceaa uau 8
obwo 58 2He3ga (8) (Taba. 1).

Bcuuku 2023 yuyacmHuuu Ha Bb3pacm 20-87 2.,
om koumo 47% mbXe U 53% >KeHu ca nognucaau
npegBapumearo VHgpopmupaHo cberacue, nomBop-
geHo om AokaaHama emuvHa komucus Ha YHuBepcu-
memckama 6oaHuua ,Cocpuameg”, Cocpua. YuacmHu-
uume ca paznpegeaeHu no noa u Bb3pacmobu 2pynu
(Taba. 2).

[MonbAHeH e npegBapumeaHo nogzomBeH Bb-
npocHuk, BkatouBaw, obpazoBaHue, npogecus, muHa-
AU U Hacmoawu 3aboaaBaHun, npuem Ha AekapcmBa,
6 moBa uyucro u 3amecmBaHe ¢ Bumamur D, mio-
mioHonyweHe, opakmypu. VI3mepeHu ca pbcm, me-
2A0, UHgeKC Ha meAaecHa maca (MTM). KpbBHu npobu
ca B3emaHu CUmMpUH Ha 2AagHO U OMgeAeHUAMm Cepym
e cbxpaHaBaH Ha -20°C 3a onpegeaaHe Ha PTH u Bu-
mamuH D. OnpegeaeHu ca mpu Kamezopuu cnopeg
HacuwaHemo ¢ Bumamur D - npu HuBo Ha 25(OH) D
>75 nmol/l - gocmambuHocm; npu HUBo 50-75 nmol/

- HegocmambyHocm; npu HuBo <25 nmol/l - gedpu-
uum. B uzHeceHume gaHHu om HA Bischoff-Ferrari Ha
KoHceHcycHama koHgepeHuua (Bergmeyer Confe-
rence) om 5-7 mapm 2012 2. 6 Eibsee, Germany (9), ce
nocouBam cbwume cmodHocmu 3a mpume obxBama
Ha HuBama Ha 25(OH)D. ToBa npaBu 6b3m0xHO CbB-
cem cnokoUHo ga npaBum cpaBHumeaeH aHaau3 Ha
Hawume pe3zyamamu ¢ NOAYYeHUme om gpyeu u3cae-
goBameau u Kacaewu gpyeau Koxopmu. Taka we uma
Bb3moxkHocm ga ce HanpaBam u3zBogu omHoOCHO pas-
mepa Ha npobaema B Hawama cmpaHa u mol ga 6bge
cpaBHen ¢ gpyau cmparu. CpaBHeHua ca npaBeHu ¢
gBeme 2pynu - gocmambyHOCM U gechuuum.

Ypes Baaugupan memog LC-MS/MS u cberacHo
kpumepuume Ha FDA ¢ gokymeHmupaHu ceaekmuB-
HOCM U epekm Ha mampuuama, moyHocm u 8v3npo-
uzBogumocm 7,5% e uzcaegBar 25(OH)D (10).

OnpegeaaHemo Ha uHmakmuua PTH ce u3Bup-
WU Ype3 XeMUAYMUHUCUEHMEH UMYHOAO2UYEH aHa-
Au3 no Immunoradiometric assay (IRMA) ¢ Access2/
Dxl. NMpuema e Hopma 1,3-9,3 pmol/l. AHaaumuuHama
yyBcmBumearocm Ha memoga e 0.1 pmol/l u pyHk-
yuoHaAHama vyyBecmBumearHocm 0,4 pmol/I.

3a Hawama nonyaauun (Mb>Ke U >KeHu) npu cpeg-
HO HuBo Ha 25(OH)D <50 nmol/l 3anouBa noaBama
Ha Bucoku cmotHocmu Ha PTH (Hag 9,3 pmol/l). Hue
cyumame, ve HuBomo Ha 25(OH)D, Heobxogumo 3a
ONMUMaAHa cynpecua Ha uupkyaupawua 6 cepyma
PTH, e >50 nmol/I 3a uzcaegBaHama nonyaauus. ToBa
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umeHHo HuBo Ha 25(OH)D >50 nmol/l Hue gedpuHupa-
Me Kamo goCmMambyHO UAU ONMUMAAHO 33 NOggbpiKa-
He Ha gobbp 3gpaBeH cmamyc Ha HaceAeHuemo Hu (3).

C gedpuHupaHe Ha kKamezopuama gocmambu-
Hocm Ha Bumamur D 3a GbAa2apckama nonyaauua ce
cb3zgaBam ycaoBua 3a paboma no agekBamuu cmpa-
meauu 3a npeBeHyus u AedeHue B8 KAUHUYHaAMa Npak-
muka ymBupgeHu 8 eBponelickume cmpaxu u cpab-
HUMU € max (9).

Tabauya 1.

Pa3npege/\eHue Ha y4yaCmHuuume no HaCeAeHu mecma.

Pesyamamu u obcbrkgaHe

CpegHomo HuBo Ha PTH e 4,80 pmol/l 3a uzcaeg-
Banama nonyaauua (n=2032), Hopma <9,3 pmol/l. C Ha-
npegBaHe Ha Bb3pacmma 3Hauumo HapacmBa cpegHo-
mo HuBo Ha PTH u om 4,26 pmol/l 3a epynama 20-44
2. cmaBa 4,7 pmol/l 3a epynama 45-59 2, gocmuealku
5,70 pmol/l 3a auuama Hag 60 2. TNpu aHaAu3a 3HauyU-
mo no-Bucoko HuBo Ha PTH uma 8 2pynama Ha Auyama
Hag 60 2. 8 cpaBHeHue ¢ gpyeume gBe Bb3zpacmoBu
2pynu (p<0,001), kakmo u B cpegHama Bb3pacmoBa
2pyna, B cpaBHeHue ¢ maagama (p<0,05). CaegoBa-
meAHo, cpegHume cmouHocmu Ha PTH 3a Bcaka om
Bb3pacmoBume 2pynu ocmaBam B pamkume Ha HOp-

- MaAHUME CMOUHOCMU Ha MO3U Napamembp, HO onpe-
HaceaeHo macmo | bpou yyacmuuyu % geAeHo hakmopbm Bb3pacm uzpae poaa (11).
O6AacmeH 2pag 964 47,4 Yecmomama Ha XIT e 3,59% 6 u3caegBanama
Manok 2pag 167 23,0 nonyaauus (n=2033) u pacme c HanpegBaHe Ha 6b3-
pacmma. Ta e 1,9% npu maagume, 2,8% npu cpegHa-
Aom 3a cmapu xopa 66 3,2 ma Bb3pacm u gocmuea 6,8% npu Auuama Hag 60
Ceno 535 26,3 2, p<0,001 (mpema cpewy maaga Bv3zpacm) u p<0,01
(mpema cpewy cpegHa Bb3pacm).
Tabauya 2. Bw3pacmoBa bpou bpou Obuwy
PaznpegeaeHue Ha 2033 yuacmHu- | 2pyna »KeHu %o mbxKe % 6pou %
uu no noa u Bv3pacm.
2>20-44 20guHu 446 41,4 448 46,9 894 44,0
45-59 2oguHu 281 26,1 253 26,5 534 26,3
>60 20guHU 349 32,4 255 26,7 604 29,7
Tabauua 3.
Yecmoma Ha XIT 8 % gBama noaa cnopeg Bv3pacmma.
Moa 20-44 2. | 45-59 2. | Hag 60 2.
KeHu 2,02 2,85 8,33
Mwbxe | 1,79 2,75 4,72
Tabauya 4. C ozparuuerue 8 eGFR HapacmBa cepymHomo HuBo Ha poccpama.
Pazmep Ha eGFR* >90 ml/min 60-90 ml/min | 45-60 ml/min | <45 ml/min
Cepymuo HuBo Ha P (mmol/l) 1,16 1,17 1,17 1,27

*eGFR - pagmep Ha ouyeHeHa eAoMepyAHa hurmpayun

Cmamucmuyecku aHaaus Ha pesyaAmamume

Cmamucmuueckume obpabomku ca HanpaBeHu
cbe SPSS 13.0. 3a oueHka Ha HUBOMO Ha 3Ha4uUMoOCm
Ha onpegeAeHU xapakmepucmuku ce uznoa3Bam 0Oa-
3upaHume Ha NPegnoAO>KeHUA OMHOCHO pa3npegene-
Huemo Ha HuBama Ha mecmBarume npuzHauu. Kamo
2paHuyHa cmolHocm 3a pabHuwemo Ha 3Hauumocm
ce npuema 0,05, ocBeH ako He e uzpuuHo ombeaazaHa
gpyz2a cmouHocm.

Hama 3Hauuma pasauka mexxgy maaga u cpegHa 68v3-
pacmoBu 2pynu (11).

INpu >keHume Hag 60 2. uma 3Ha4umo no-Bucoka
yecmoma Ha XIT 6 cpaBHeHue ¢ epynama 20-44 2.
(8,33% cpewy 2,02%, p<0,01), KakKmo u mexgy Hag
60-20guWIHUME >KEHU U MbXKe om cbwama Bv3pac-
moBa 2pyna (8,33% cpewy 4,2%, NS) (Taba. 3). Tpab-
Ba ga ce uma npegBug, ue gedpuyum Ha Bumamur D
€ HaAuue 3Ha4YUMO NO-4YeCmo npu >xeHume - 26,9%,
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Tabauuya 5.

HopmaaHna 6w6peuna ¢pyukuua (eGFR >60 ml/min/1,73 m?)

HuBo Ha PTH npu pazauu- Hu6o Ha 25(OH)D

<25 nmol/l 25-50 nmol/I >50 nmol/I

HO HacuwaHe ¢ BumamuH D HuBo Ha PTH (pmol/l)

5,83 4,46 4,12

- gechuyum, Hegocmamby-
HOoCm, gocmamwbyHOCM U

HamaneHna 6w6peuna dyskyua (eGFR <60 ml/min/1,73 m?)

npu pasauveH pa3mep Ha |Hu6o na 25(OH)D <25 nmol/l 25-50 nmol/I >50 nmol/I
eGFR. HuBo na PTH (pmol/l) 11,5 6,3 4,5
HopmaaHa 6b6peuna ¢pyskyua (eGFR >60 ml/min/1,73 m?) Tabauya 6.
Hu6o Ha 25(OH)D <25 nmol/l 25-50 nmol/l | >50 nmol/l Yecmoma ha XIMT npu
Yecmoma Ha XIT (%) 7,3 1,7 1,3 pa3AudHO Hacuwgaxe ¢ Bu-

HamaneHna 6b0peuna ¢pyHkuua (eGFR <60 ml/min/1,73 m?)

mamuH D - gedpuuum, He-
gocmambyHOCM, gocma-

Hu6o Ha 25(OH)D <25 nmol/l

25-50 nmol/l

>50 nmol/Il MBYHOCM U NPU pa3AuyeH

Yecmoma Ha XTT (%)

29,6 8,1

3,0 pazmep Ha eGFR.

ObpamHa Bpb3ka mexkgy 6bbpeuHama pyHkyua u HuBomo Ha PTH.

PTH
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B cpaBheHue ¢ mbxeme - 15,1%, p<0,001 u moBa
BepoamHo e ocHoBHama npuvuHa 3a me3u pazaudus,
a He Bb3pacmma (12).

IMpeogoanaBaHemo Ha gecpuyuma Ha Bumamun D
we uzuzpae pewabawa poaa B8 npeBeHuuama Ha XIT,
cBbp3aH ¢ Hezo. Tazu npeBeHuua e ocobeHHO BaxkHa
u mpabBa ga 6bge HacoueHa Kbm puckoBume 2pynu
- )KeHu u Bv3zpacmuu Auua. He 6uBa ga ce 3abpaba,
Yye AUUAMA C HAagHOPMEHO Mmez2Ao U 3amabcmaBaHe,
kakmo u >xuBeewume 6 2pagoBeme, ca obuyalHo ¢
no-mexwbk geduuyum Ha Bumamun D u, caegoBamen-
HO, NPU MAX NO-YeCMo MoXKe ga ce ovakBa yHKUUO-

HareH XITT Ha 6a3ama umeHHO Ha MO3u geduuum
(13, 14).

INpu HopmaaHa O6bOpeura dyHkuua (eGFR >60
ml/min/1,73 m?) 3Hayumo no-Bucoka e yecmomama
Ha XIT cpeg Auuama om mpemama B8b3pacm 6 cpab-
HeHue CbC cpegHama u maagama Bb3pacm - 5,3%
cpewy 2,5% u 1,6%, p<0,001.

lNpu HamaneHa 6bOpeunHa cyHkuyua (eGFR<60
ml/min) npu cpaBHeHue ¢ 2pynama ¢ HopmaaHa 6b06-
peuHa goyHkyua, vecmomama Ha XIT HapacmBa gBy-
kKpamHo 6 cpegHama Bb3pacm - 5,5% cpewy 2,5% u
noumu mpukpamHo 3a mpemama B8b3pacm - 14,1%
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cpewy 5,3%. ToBa mHo20 gobpe uatocmpupa BaxkHa-
ma poas Ha Bb3pacmma u owe no-BaxkHama poAa Ha
cbecmoaHuemo Ha 6bbpeka 3a HapyweHuama 6 napa-
mupeougHama yHKUUA.

[pu HopmaaHa ObOpeyHa hyHKUUA CEPYMHOMO
HUBo Ha P e ¢ Aeku Bapuauuu, a npu HamareHa 6b0-
peuHa goyHkyua cepymHomo HuBo Ha P npozpecuBro
HapacmBa. CepymHomo HuBo Ha P e 3Hauumo no-Bu-
coko npu eGFR <45 ml/min 6 cpaBHeHue ¢ HuBomo
my npu eGFR >90 ml/min - 1,27 pmol/l cpewy 1,16
pmol/l, p<0,05 (Taba. 4.) HamareHama 2AomepyaHa
dpuampauus e npuduHa 3a HapacmBate 8 cepymHomo
HuBo Ha gpocdama, a mol om cBoa cmpaHa cmumy-
AUpa cekpeuusma Ha PTH.

3agbAakumeaHo npu onpegeaaHe HuBomo Ha PTH
mpabBa ga ce uzcregBa 6GvbOpeuHama hyHkyua nopa-
gu npakama obpamHa Bpb3ka mexxgy max (Que. 1).

[Npu HopmaaHa 6bOpeuHa dyvkuyua (eGFR >60
ml/min/1,73m?) HuBomo Ha PTH 3aBucu om Hacuwga-
Hemo ¢ BumamuH D u npu Hal-mexkua gepuyum e
5,8 pmol/l cpewy 4,4 pmol/l, pecn. 4,1 pmol/l npu gpy-
2ume gBe HuBa Ha Hacuwaxe ¢ Bumamux D, p<0,001.
[Npu HamareHa ObOpeuHa cyHkuua (eGFR <60 ml/
min/1,73m?) HuBomo Ha PTH cbwo 3aBucu om Hacu-
wardemo ¢ Bumamun D (n=110) - 11,5 pmol/l cpewy
6,3 pmol/l, pecn. 4.5 pmol/l, p<0,01. INpu gecpuyum Ha
Bumamun D 25(OH)D <25 nmol/l 8 cpaBHeHue ¢ gpy-
2ume gBe HuBa pazaukama e 3Hauuma, p<0,01 (Taba. 5).

Yecmomama Ha XIMT 3aBucu om HuBomo Ha Bu-
mamuH D npu HopmaaHa 6b6peyuHa pyHkuuna eGFR

>60 ml/min (n=1920) - 7,3% cpewy 1,7%, pecn. 1,3%,
p<0.001, kKakmo u npu HamareHa 6bOpeyHa PyHKUUA
eGFR <60 ml/min (n=110) - 29,6% cpewy 8,1%, pecn.
3,0%, p<0,05, pecn., p<0,01 (Tabx. 6).

Mpu HopmaaHo HUBo Ha 25(OH)D >50 nmol/l m.e.
gocmamwbuHocm, 6bbpeyHama cyHkuyua He oka3Ba
3Hauumo BauaHue Bobpxy uecmomama Ha XI1T, Ho npu
gecpuyum Ha 25(OH)D (ymepeH uau mexxkbk) Hamane-
Hama 6bbpeuHa cyHkuyua 4-kpamuHo noBuwaba vec-
momama Ha XI'T - 8,16% cpewy 1,72%, pecn. 29,63%
cpewy 7,3%. ToBa noguepmaBa Bogewama poaa Ha
Bumamur D Hag eGFR 3a pazBumue Ha XIT (Que. 2).

CaegoBamenro, moxe ga ce ob6obwu, ve oueH-
Kama Ha ObbpeyHama yHkuua e mHo20 BaxkHa 3a
npoeHo3upaHe eBerHmyaarHomo Haauuue Ha X[MT. Coc-
moaHuemo Ha BumamuH D - geduyum uau gocma-
mbuHocm, oka3zBa mHo20 cuaHo BauaHue, Kakmo npu
3ana3zeHa, maka u npu HamaaeHa 6vbpeuHa yHKUUA.
Om nokazaHomo 6 moBa nonyaauuoHHo uzcaegBate,
obaue, cmaBa acHo, ue poaama Ha gecpuuuma Ha Bu-
mamuH D Bbpxy uzaBama Ha XIT e MHO20 no-cuaHa 6
cpaBHeHue ¢ HamaAeHama 6bbpeuHa pyHkuua. Kamo
ce uma npegBug, ye npu HamareHue B 6bOpeyHama
hyHKuua HamaaaBa u HuUBomo Ha BumamuH D no kom-
NnAeKCHU npu4uHu, mo gBama cpakmopa ce gonvaBam
u okazBam no pazAudyHU NbMUWA CMUMYAAUUOHEH
epekm Bbpxy napawumoBugHume >kae3u (15-17).

B 3akaro4enue, vecmomama Ha XIT He e Hucka
u om gBama Bogewu hakmopa 3a moBa HapyweHue,
gedpuuumsbm Ha BumamuH D uma gomuHupawa poas
Hag cbcmoaHuemo Ha 6bbpeuHama yHKuuA.

Bogewa poas Ha gedpuyuma Ha Bumamun D Hag eGFR 3a 3Hauumo HapacmBaHe yecmomama Ha XI1T.

o/ %
30% . 29,63%
x4
20% -
10% - . 7,30%* 8,16%*
x4 3,03%#
1,72%* S 1.30%3#
0% A
<2,8 nmol/I 25-50 nmol/I >25-50 nmol/I
eGFR <60 ml/min/1,73m? eGFR >60 ml/min/1,73m?

*p<0,05

#n.s
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The prevalence and characteristics of hyperparathyroidism (HPT) in the Bulgarian population have not been
investigated.

Aim: to perform a cross-sectional epidemiological study on the prevalence of HPT in the Bulgarian population
and its relation to vitamin D deficiency and renal function.

Materials and methods: In 2012 the Bulgarian Society of Endocrinology (BSE) performed a nested epidemi-
ological study on 2032 individuals from 58 nests in Bulgaria, divided into three age groups: young (20-44 years),
middle-aged (45-59 years) and advanced age (>60 years). The following parameters were investigated: parathyroid
hormone (PTH), creatinine, calcium, phosphate, total protein (TP), 25(OH) vitamin D.

Results: The prevalence of HPT among the investigated individuals (2032) was 3,59% with a marked increase
with age - from 1,9% in the young group to 6,8% among individuals in the advanced age group (>60 years). In
individuals >60 years of age (women and men) HPT was significantly more prevalent compared to that in young
women (8,3% vs. 2%, p<0,01), and to that of the men >60 years of age (8,3% vs. 4,7%, p<0,05). In individuals with
normal kidney function (eGFR >60 ml/min) the prevalence of HPT was much higher among individuals >60 years of
age compared to that from the middle-age and young age groups (5,3% vs. 2,5% vs. 1,6%, respectively, p<0,001).
In individuals with eGFR <60 ml/min, the prevalence of HPT was much higher (5,5% in the middle-age group and
almost three times higher - 14,1% among patients >60 years of age, p<0,001). The levels of vitamin D significantly
affected the prevalence of HPT both in individuals with normal and with impaired renal function (eGFR>60 ml/min
(n=1920) - 7,3% in vitamin D deficiency compared to1,3% in the vitamin D sufficiency group, p<0,001; eGFR<60
ml/min (n=110) - 29,6% vs. 3,0%, respectively, p<0,01).

Conclusions: The prevalence of HPT in the Bulgarian population is not low. The complex evaluation of PTH
levels should include vitamin D levels and renal function.

Key words: hyperparathyroidism, renal function, vitamin D levels.
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Parathyroid hormone (PTH) is a key regulator of calcium-phosphate metabolism that affects both kidneys and
bones. Via stimulation of renal enzyme 1-alpha-hydroxylase PTH stimulates the activation of vitamin D. PTH directly
affects bone metabolism - the increased PTH levels stimulate bone resorption. On the other hand, renal functional
capacity and vitamin D saturation (sufficiency) both affect PTH levels.

Alterations in parathyroid function are more prevalent than previously assumed. In females these alterations
are much more common than in males for a variety of reasons (1, 2). The most common cause for the increase of
PTH is hypovitaminosis D, frequently detected both in Bulgaria and globally. Much less common causes for PTH
increase are malabsorption and use of medications that decrease serum calcium levels and lead to subsequent in-
crease in PTH levels. The latter cases are associated with impaired bone mineralization (osteomalacia) in combina-
tion with energy deficiency and fatigue due to phosphate depletion. These changes are associated with functional
hyperparathyroidism without the formation of morphological substrate (3, 4). Another cause for the increase in
PTH levels is the presence of chronic kidney disease (CKD) resulting in increased phosphate levels in combination
with hypolacemia, Moreover, the usual suppressors of PTH synthesis and secretion (calcitriol and calcium levels)
lose their controlling effect and the process of PTH increase becomes uncontrollable. Vitamin D deficiency further
stimulates PTH increase. The secondary HPT in CKD is one of the manifestations of metabolic bone disease in
CKD (CKD-MBD) (5). The least common cause for PTH increase is primary hyperparathyroidism - usually a solitary
parathyroid adenoma with increased PTH levels that do not correspond to the increased calcium levels and low
phosphates levels. Primary HPT is more common in females, especially in the post-menopausal age group (2, 6, 7).

The current study is aimed at an evaluation of the prevalence of HPT in the Bulgarian population and the role
of the major factors for the increase of PTH - vitamin D deficiency and CKD.

Materials and methods

This investigation was performed as a part of a na-
tional multi-center study on the prevalence of the major
cardio-vascular risk factors - diabetes thyroid dysfunc-
tion, arterial hypertension, vitamin D deficiency, CKD
(decreased eGFR, albuminuria), PTH, and dyslipidemia,
performed in January and February 2012 in 12 Bulgar-
ian cities and adjacent villages - an overall total of 58
nests (8) (Table 1).

All participants (2032 individuals, 53% females
and 47% males) had signed an Informed Consent for
participation in the current study prior to the investiga-
tion. The Informed Consent had been approved by the
Local Ethics committee at ,Sofiamed” University Hospi-
tal, Sofia, Bulgaria. The demographic characteristics of
the participants are presented in Table 2.

All participants completed a predefined question-
naire, including: education, profession, past and ac-
companying diseases and conditions, intake of medica-
tions (including vitamin D supplementation), tobacco
smoking and fractures. Height and weight were mea-
sured and the BMI was calculated. Fasting blood sam-
ples were taken in the morning and serum samples for
the determination of PTH and vitamin D levels were
preserved at -20°C. Three categories of vitamin D sat-
uration were defined: sufficiency (levels of 25(OH)D >
75 nmol/l), insufficiency (50-75 nmol/l) and deficiency
(<25 nmol/l). These subgroups are in accordance with-
the definition of HA Bischoff-Ferrari, presented at the

2012 Consensus Conference in Eibsee, Germany (Berg-
meyer Conference, March 5-7, 2012) (9). Therefore,
comparative analysis of our studies and the results of
other investigators is possible, along with evaluation of
the problem in Bulgaria in comparison to that in other
countries. We compared the groups with sufficiency
and deficiency.

The levels of 25(OH)D were investigated using a
validated LC-MS/MS method and in accordance with
FDA criteria, with documented selectivity and matrix ef-
fect, accuracy and 7,5% reproducibility (10). The levels
of intact PTH were investigated using a hemilumines-
cent immunological analysis (Immunoradiometric as-
say, IRMA, using Access2/Dxl), normal levels 1,3 - 9,3
pmol/l, analytical sensitivity 0,1 pmol/l and functional
sensitivity 0,4 pmol/I.

The increase of PTH (above 9,3 pmol/l) in the Bul-
garian population (men and women) starts at mean
levels of 25(OH)D below 50 nmol/I. The results of our
studies showed that the threshold levels of 25(OH)D
for optimum suppression of the circulating levels of
PTH are >50 nmol/l for the studied population. We
defined this level of 25(OH)D >50 nmol/l as the suf-
ficiency level for optimum health status for our popu-
lation (3).

The defining of vitamin D sufficiency level for the
Bulgarian population allows the development of ade-
quate prevention and therapeutic strategies for the clin-
ical practice based on and comparable with the strate-
gies of other European countries (9).
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Statistical analysis

The statistical analysis was performed using SPSS
13,0. The significance levels for all studied parameters
were below 0,05 (p<0,05), unless specified otherwise.

Table 1.

Distribution of the participants in the investigated nests.

but the age was a significant predictor of the levels of
PTH (11).

The prevalence of HPT in our cohort (n=2033) was
3,59% and showed an increase with age: 1,9% in the
young, 2,8% in the middle-age and 6,8% in the age
group >60 years, respectively, p<0,001 for the com-
parison young vs. persons >60 years, and p<0,01 for
the comparison middle-age vs. >60 years of age. We
found no statistically significant difference between the

Place of residence | Number of participants % prevalence of HPT in the young and middle-age groups
(p=NS) (11).
Town 964 47,4 In the women >60 years we found a higher preva-
Small town 467 23,0 lence of HPT compared to that in the females aged 20-
Institution 66 3,2 44 years (8,33% vs. 2,02%, respectively, p<0,01) and in
. males >60 years of age (8,33% vs. 4,2%, p=NS) (Table
Village >35 26,3 3). It should be noted that vitamin D deficiency
Table 2. Age group Number Number Total
Demographic characteristics of women % of men % number %
(age and sex distribution) of the
2032 participants. >20-44 years 446 41,4 448 46,9 894 44,0
45-59 years 281 26,1 253 26,5 534 26,3
>60 years 349 32,4 255 26,7 604 29,7
Table 3.
Prevalence of HPT % in women and in men in relation to the age.
Sex 20-44 years | 45-59 years | > 60years
Women 2,02 2,85 8,33
Men 1,79 2,75 4,72
Table 4. | Relation between eGFR and serum phosphate levels - the decrease of eGFR is associated
with a progressive increase of serum phosphate levels.
Pazmep Ha eGFR* >90 ml/min 60-90 ml/min | 45-60 ml/min | <45 ml/min
Mean serum P levels (mmol/l) 1,16 1,17 1,17 1,27

*eGFR - estimated glomerular filtration rate

Results and discussion

The mean level of PTH for the studied population
(n=2032) was 4,80 pmol/l, normal values <9,3 pmol/I.
We observed a significant increase in the mean PTH
level with age from 4,26 pmol/l for the age group 20-44
years to 4,7 pmol/l for the age group 45-59 years and
5,70 pmol/l for the population >60 years. The compar-
ative analysis revealed that the population >60 years
had significantly higher PTH levels compared to the
individuals from the other two age groups (p<0,001),
with significant differences between the young and the
middle-age groups (p<0,05). Therefore, the mean levels
of PTH for all age groups were within the normal limits

is far more prevalent in women than in men (26,9%
vs. 15,1%, respectively, p<0,001) and these sex-related
differences are the most probable causes for the de-
scribed differences than the age (12).

The correction of vitamin D deficiency is crucial for
the prevention of HPT, especially in the risk groups -
women and the elderly. One should not forget that over-
weight and obese individuals and urban residents usually
have more severe vitamin D deficiency and therefore are
more likely to develop functional hyperparathyroidism
based on the described deficiency (13, 14).

In individuals with normal renal function (eGFR >60
ml/min/1,73 m?) the prevalence of HPT was higher in
the elderly group compared to the young and middle-
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Table 5.

Normal kidney function (eGFR >60 ml/min/1,73 m?)

PTH in different levels of

Level of 25(OH)D
vitamin D saturation - de- (OH)

<25 nmol/l 25-50 nmol/I >50 nmol/I

ficiency, insufficiency and Level of PTH (pmol/l)

5,83 4,46 4,12

sufficiency in  preserved

Impaired kidney function ( (eGFR <60 ml/min/1,73 m?)

and in impaired renal func-

' i CFR Level of 25(OH)D <25 nmol/l 25-50 nmol/I >50 nmol/I
tion (according to eGFR). Level of PTH (pmol/I) 11,5 6,3 45
Normal kidney function (eGFR >60 ml/min/1,73 m?) Table 6.
Level of 25(OH)D <25 nmol/l 25-50 nmol/l >50 nmol/I Prevalence of HPT in dif-
Prevalence of HPT (%) 7,3 1,7 1,3 ferent levels of vitamin D

Impaired kidney function (eGFR <60 ml/min/1,73 m?)

saturation (deficiency, in-

Level of 25(OH)D <25 nmol/l

25-50 nmol/l

sufficiency and sufficien-
>50 nmol/l cy) and in different eGFR

Prevalence of HPT (pmol/l) 29,6 8,1

3,0 levels.

Inverse relation between renal function and PTH levels.
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age group (5,3% vs. 2,5% vs. 1,6%, respectively, p<0,001).

In individuals with impaired renal function (eGFR<60
ml/min) the prevalence of HPT increases with age com-
pared to that in individuals with normal renal function
- 2-fold for the middle-age group (5,5% vs. 2,5%, re-
spectively) and 3-fold for the individuals >60 years of age
(14,1% vs. 5,3%, respectively). These differences under-
line the crucial role of age and kidney function as import-
ant predictors of parathyroid function.

In individuals with normal renal function the serum
levels of phosphates show low variability around the
normal values and in the subgroup with impaired

kidney function phosphate levels increase progressive-
ly. The mean serum levels of phosphates in individu-
als with eGFR <45 ml/min are significantly higher than
those in individuals with eGFR >90 ml/min - 1.27 pmol/I
vs. 1.16 pmol/l, respectively, p<0.05 (Table 4). The de-
creased glomerular filtration rate is the major cause of
phosphate retention and increase that subsequently
stimulates the secretion of PTH.

The determination of PTH should always be ac-
companied by measurement of renal function due to
the inverse relation between these two parameters
(Figure 1).
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In individuals with preserved renal function (eGFR
>60 ml/min/1,73m?) PTH levels depend on vitamin D
saturation (sufficiency): in patients with vitamin D defi-
ciency the mean levels are 5,8 pmol/l compared to 4,4
pmol/l in individuals with insufficiency and 4,1 pmol/I
in individuals with vitamin D sufficiency (p<0,001). In
individuals with decreased renal function (eGFR <60
ml/min/1,73m?) (n=110) PTH levels also depend on
the vitamin D status (saturation) - 11,5 pmol/l vs. 6,3
pmol/l, and vs. 4.5 pmol/l, respectively, p<0,01. The
comparisons for individuals with vitamin D deficiency
(25(OH)D <25 nmol/l) versus the other two groups
reached statistical significance (p<0,01) (Table 5).

The prevalence of HPT in patients with preserved
renal function (eGFR >60 ml/min) (n=1920) depends
on vitamin D levels - 7,3% vs. 1.7%, and vs. 1,3%, re-
spectively, p<0,001. The same changes are observed
in impaired renal function (eGFR <60 ml/min): n=110
- 29,6% vs. 8,1% vs. 3,0%, respectively (p<0,05 and
p<0,01) (Table 6).

In individuals with normal 25(OH)D levels (>50
nmol/l, i.e., sufficiency) the kidney function did not af-
fect significantly the prevalence of HPT, and in mild and

moderate vitamin D deficiency the renal functional im-
pairment was associated with a 4-fold increase of HPT
prevalence - 8,16% vs. 1,72%, and 29,63% vs. 7,3%,
respectively. This increase underlines the crucial role of
vitamin D for the development of HPT, even more im-
portant than eGFR (Figure 2).

Therefore, the determination of kidney function is
crucial for the prediction of HPT. The levels of vitamin
D saturation (deficiency or sufficiency) have a crucial
role for the development of HPT, both in normal and
in impaired renal function. The results of our popula-
tion-based study reveal that the role of vitamin D status
for the development of HPT is far more important than
the role of renal function. Having in mind that the de-
crease of kidney function is associated with a further
decrease of vitamin D levels, both factors have an ad-
ditive stimulating effect on PTH secretion via different
mechanisms (15-17).

In conclusion, the prevalence of hyperparathy-
roidism is not low and vitamin D deficiency has a more
important role for the development of HPT than the
degree of kidney function.

The role of vitamin D levels for the increase of HPT prevalence is even more important than the role of eGFR.

0/ %
20% . 29,63%
X4
20% -
10% - . 7,30%* 8,16%*
X4 ot
1,72%* 303% 1,30%#
0%

<2,8 nmol/I
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eGFR <60 ml/min/1,73m?
*p<0,05
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Opu2uHanHa cmamus

Pucko6u (pakmopu 3a HAGHOPMEHO ME2Z2A0
npu yueHuyu Ha 6vzpacm 16-19 zogunu
6 z2pag lMroBgub

KoHcyaoBa, NMema C.', Opb6euoBa, Mapua M., lMempo6, CaBa B.!, Cmanue6, MNabea E.",
KaaeBa, Hapuyuc H.2, Cumumuue8, Kupua K.2

' KauHuka no EHgokpuHoAaoz2us u 6oaecmu Ha obmaHama, YMBAA ,CB. Teopau”,

Meguuurcku YHuBepcumem, NMaoBguB

2 KauHuka no Aemcku u 2eHemuydHu 6oaecmu, YMBAA ,CB8. leopau’’, Meguuutcku YHuBepcumem,
[MroBguB

3 Kamegpa no AHaaumuvHa u komntombpHa xumus, 1Y, IMaucud Xuaengapcku”, MNMaoBguB

Agpec 3a kopecnoHgeHYuA:

A-p MNMema KoHcyroBa

KauHuka no EHgokpuHoaozua u 6orecmu Ha obmanama, YMBAA ,,CB. feopau”, MY - INroBguB
yA. ,Bacua AnpunoB” Ne15A,

MroBguB - 4000,
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Pe3siome

3a pazBumue Ha HagHOpPMEHO Me2Ao U 3amabcmaBaHe poaa uepasm pazAudHU 2pynu pakmopu: 2eHe-
MUYHU, OM OKOAHaMa cpega (XpaHeHe, puzuvecka akmuBHocm), namoao2udHU (MemaboAUMHU U XOPMOHaAHU
HapyweHus, npomeHu B8 koaudtecmBomo u cbecmaBa Ha macmHama MbkaH U cekpeuuama Ha agunouumoKUHU,
HapyweHa peayAauua om XxunomasamudHu ueHmpoBe, KOHmMpoAupawu anemuma U Cumocmma), NCUXOAO2U-
yecku (xpaHumeaHu pazcmpolcmBa, npuem Ha xpaHa 8 omezoBop Ha cmpec uAu genpecus) u BepoamHo HAKOU
Bce owe HeuzacHeHu makuBa.

Lleama na npoyuBaHemo e ga ce onpegeaam u aHaAauszupam puckoBu pakmopu 3a pazBumue Ha HagHOp-
MeHO mezao cpeg penpe3eHmamuBHa nonyaayua ydeHuuyu Ha Bv3pacm 16-19 2. B 2pag NaoBgub.

Mamepuaa u memogu: O6cepBauyuorHo Kpoc-cekyuoHHo npoyuBare Bbpxy paHgomusupaHa uzBagka, 06-
xBawawa 633 yueHuka (343 momuema u 290 momudema) Ha Bb3zpacm 16-19 2., koumo ca uHmepBioupaHu u
aHMPONOMEMPUYHO OUEHEeHU C OMYuMaHe noka3ameAume Ha meaeceH cbcmab, onpegeaeH upe3 Guo-umne-
gaHceH aHaauzamop , TAHUTA” BC - 420. Kamez2opuume HagHOpMEHO me2A0 U 3amAabcmabBaHe ca onpegeAeHu
cnpamo uHgekca Ha meAecHa maca (MITM) cbeaacHo kpumepuume Ha C30. AHkemume (opuauHaseH obpasey,
Ha aBmopume), BkatouBam peguua nokazameau, cBbp3aHu CbC COUUAAHO-UKOHOMUYECKUS, (pamuAHua u 3gpabo-
cA0BHUA cmamyc, HauuHa Ha XpaHeHe u puzudeckama akmuBHocm Ha ydyacmuuuume 68 npoyuBaremo.

Pezyamamu: @akmopu, koumo kopeAaupam cuzxHughukaimuo ¢ UTM npu gBama noaa - pamuaHa obpeme-
HeHocm 3a 3axapeH guabem, 3amabcmaBaHe u apmepuaiHa XunepmoHus (06Wo U NOOMJEAHO), MeAeCHa maca
(Ke u %), MyckyaHa maca (K2), MyckyaHa maca (%) (HeecamuBHa 3aBucumocm), cbgbprkaHue Ha Boga (k2), Cbgbp-
»KaHue Ha Boga (%) (HeeamuBHa 3a8ucumocm), umnegaHc (HezamuBHa 3aBucumocm), memaboaumHa Bb3pacm,
ocHoBHa obmaHa, obukoAka Ha maaua (cm), 0OUKOAKA Ha xaHw (Cm), OmMHOWeEHUe MaaAusa/xaHw, apmepuasHo
HAAQ2aHE — CUCMOAHO U gUACMOAHO, NYAC, UEAEHACoUeHa XUNoKaAopulHa guema npes3 nocaegHume 3 meceuga,
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KoHcynoBa, lNMems C. u compygHuuu

koauvecmBo koHcymupaHa Boga gHeBHo. Makmopu, koumo kopeaupam cueHugpukaumuo ¢ UTM camo npu
momyema: Bv3pacm, mezao npu pakgaHe, pamuaHa obpemeHeHocm 3a 3aboaaBaHua Ha wumoBugHama >kae-
3a, NpUHAgAEXXHOCM KbM OnpegeAaeHo yduAuuwe, pusudecka akmuBHocm kamo kombuHayua om yecmoma u
NPOgHLAKUMEAHOCM, NPUEM HA CyMpewHa 3akycka u koaudecmBo KoHCcymupaH aakoxoa (HezamuBHu 3aBucu-
mocmu). Makmopu, Koumo Kopeaupam cuzHugpukaHmtao ¢ UTM camo npu momuyema: Harudue Ha CbNbM-

cmBawo 3aboraBaHe Kamo MeHCMPYaAHU HapywieHUa U Xup3ymus3bm.

3akaroyerue: PuckoBume gpakmopu npu nogpacmBawu 8 peaaHu ycroBua 8 Hawama cmparHa mpabBa ga
6bgam aHaAu3upaHu, ¢ o2aeg onpegeaaHe Bb3moxkHocmu 3a noBauaBaremo um u npeBeHuua Ha 3amabcmabBa-
He ¢ pa3BuBare Ha ycaoxkHeHua u noaBa Ha acouuupaHu 3a6oaaBaHusa B 3pasra Bv3pacm.

KaroyoBu gymu: puckoBu cpakmopu 3a HagHOPMEHO me2A0, UHgEKC Ha meAecHa maca, 3amabecmaBare,

toHowecka Bv3pacm.

BbBegeHue

3amabcmaBaHemo e MHO20(hakmopHO 3a00Aa-
BaHe, gbAaxkawo ce Ha B3aumogetdcmBuemo Ha pegu-
ua dpakmopu: 2eHemuyHu (HacregcmBeHu 3aboanBa-
HUA), oM oKoAHama cpega (koaudecmBo u cbcmab Ha
XpaHama, cmeneH Ha pu3uvecka akmuBHocm), namo-
AO2UYHU (MEMabOAUMHU U XOPMOHAAHU HapyweHus,
npomeru B8 koausecmBomo u cbcmaBa Ha macmHama
MbKaH U cekpeuuama Ha agunouUMOKUHU, HApyweHa
peayrauvuna om ueHmpoBe 8 mo3zbka, 6 yacmHocm xu-
nomaAamu4Hu, KOUMO KOHMpOoAUpam cumocmma u
anemuma), NCUXOAO2UYECKU (XpaHUMeAHU pa3cmpod-
cmBa, npuem Ha xpaHa 6 omeoBop Ha cmpec uau
genpecun) u BepoamHo Hakou Bce owe HeuzacHeHU
makuBa (1, 2).

Yecmomama Ha HagHOPMEHOMO me2A0 U
3amabcmaBaHemo npe3 nocaegHuMe 20gUHU  Ha-
pacmBa raBuHoobpazHo 8 cBemoBen mawab u npu-
gobuBa pazmepume Ha naHgemus, 3acaza Bce noBeve
u gemcko-toHoweckama Bv3pacm. VimenHo nopagu
masu meHgeHuua, NnoHacmoawem e Bv3npuem mep-
MuUHa ,erobe3zumu” (global obesity). Mo gaHHu Ha C30
(CBemoBHama 3gpaBra OpeaHuzauua) HAGHOPMEHO-
mo meaao u 3amabcmaBaHemo ce aBaBam nemama
no yecmoma npuvuHa 3a cmbpm 6 cBemoBen mawab.
B noBeuemo cmpanu 8 cBema u gopu Ha mepumo-
puama Ha omgeAHU KoHMuHeHmu (Adpuka, Amepu-
Ka) 3amabcmaBaHemo e no-uzpazeHo cpeg >KeHCKUA
noA. CneuudpuuHo aBaeHue 3a gbpkaBume Ha baa-
KaHckua noayocmpoB, obave, e npeobragaBane Ha
3amAabcmaBaHemo cpeg mbokkua noaA (1).

Lieama Ha npoyuBaHemo e ga ce onpegeaam u
aHaAuzupam puckoBume hakmopu 3a pa3zBumue Ha
HagHopmeHO mezao/3amabcmabaHe cpeg penpe3et-
mamuBHa nonyaauua ydyeHuuu Ha Bb3pacm 16-19 2.
Ha mepumopuama Ha 2pag MaoBgub.

Mamepuaau u memogu

MpoBegeHo e 06cepBayUOHHO KPOC-CEKUUOHHO
npoyuBane Bbpxy paHgomuzupaHa u3Bagka, o6xBa-
wawga 633 yueHuuu (343 momuema u 290 momuuema)
Ha Bb3pacm 16-19 2oguHu (Taba. 1), kKoumo ca aHmpo-
NOMEMPUYHO OUgHeHU Ype3 cbomBemHume KAUHUY-
HU uzmepBaHua U omuyumaHe Ha nokazameAaume Ha
meaecHua cbcmaB, onpegeaeH upes3 Guo-umnegaHceH
aHaauzamop , TAHUTA” BC-420. Kamezopuume Hag-
HOpPMEHO Mme2A0 U 3amabcmaBaHe ca onpegeaeHu
CNpAamo uHgekca Ha meaecHa maca (MTM) cbeaaacHo
kpumepuume Ha C30-MITM=25,0-29,9 kg/m? pecn.
MNTM>30 kg/m?. Hacmoawuam aHaau3 e okycupat
Bvpxy Bb3zmorkHume puckoBu gpakmopu 3a Bb3HUK-
BaHe Ha HagHOpMeHO me2Ao/3amabecmaBane u Baua-
Huemo um Bbpxy MeaecHOMO Me2A0, OUEHEHO YpE3
NTM. OueHkama Ha eBeHmyaaHu puckoBu ¢pakmopu
ce bazupa Ha aHkemeH memog. AHKemume, npeg-
cmaBanBawu opuauHareH obpaseu Ha aBmopume,
BkatouBam peguua nokazameau, cBbp3zaHu CbC Co-
UUAAHO-UKOHOMUYECKUA, (hamuAHUA U 3gpaBocaoBHua
cmamyc Ha ydyacmHuyume 6 npoyuBanemo, HauuHa Ha
XpaHeHe u (pu3zudeckama akmuBHocm u np., 3a KOUMO
umMa HampynaHu gaHHu, 4ye noBauaBam mearomo.

Yyuauwama ca nogbpaHu Ha cAyyaeH npuHuun u
BratouBam 4 MNroBguBcku 2umHazuu ¢ pazaudeH npo-
ua - [NpogecuoHarHa TumHazua no Eaekmpomex-
Huka u Enekmponuka (I'I'EE), HayuoHaaHa TopaoBcka
Tumnaszua (HTT), EsukoBa TumHaszua (EN ,MaoBguB” u
El ,MBaH Ba3o6”. NMpoekmbm e ogobpeH ¢ NnpOMOKOA
om EmuuHa komucua kbm MY, MaroBguB. YuenHuuume
ca BkatoyeHu 6 npoyuBaHemo caeg NUCMEHO Cb2Aa-
cue om cmpaHa Ha pogumeAume UM U AUYHO OM maXx.

Cmamucmuyecka obpabomka e u3BvpweHa c
nomowma Ha MS Excel 2010 u SPSS Bepcua 17.0. 3a
oueHka Ha HUBOMO Ha 3Ha4YUMOCM Ha onpegeAeHu
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xapakmepucmuku ce u3znoazBam 6a3zupaHume Ha npegnoaoXeHus
OMHOCHO paznpegeareHuemo Ha HuBama Ha mecmBaHume npu3Hauu.
Kamo epaHuyHa cmodHocm 3a paBHuwemo Ha 3Ha4YuMocm ce npuema
p<0,05. 3a omkpuBaHe Ha cmamucmuyecka pa3Aauka MexXgy cmou-
Hocmume Ha gageH napamembp (MTM), npegcmaBaaBaw, Henpekbe-
Hama caydalHa BeAuduHa, ca uznoa3BaHu HenapamempuyHume mec-
moBeme Ha: Mann-Whitney U (npu cpaBHeHuemo Ha gBe gedpuHupaHu
2pynu yueHuuu) u Kruskal-Wallis (npu mbpceHemo Ha pa3Aauka mexgy
mpu uau noBeye 2pynu). 3a ycmarHoBaBaHe Haruuuemo Ha KopeAauua
mexxgy gBe HenpekbcHamu cayvalHu BeAuduHu UAU egHa HenpekbC-
Hama u egHa guckpemta BeAuvuHa, C 2pagupawu 3HaveHun e u3uuc-
ABaH HenapamempuuHuam koeduuueHm Ha Kopeaauua Ha Kendall's
tau-b u e npunaeara npoBepka Ha xunome3ama 3a HezoBama cmamuc-
muyecka pazaudumocm om Hyaa. 3a ycmanoBaBane BauaHuemo Ha
yecmomama u npogbAKUMEeAHOCMMA Ha puzudeckama akmuBHocm
Ha yueHuuume Bbpxy uzcregBanume BeauuuHu (MTM) e uznoa3Bax
gBycpakmopeH gucnepcuoHeH aHaau3 (two-way ANOVA). B kauecm-
Bomo Ha 3aBucuma npomeHauBa e uznoa3zBaH gecemuueH AO2bPUMBM
om cmolHocmma Ha hocodeHume BeAauduHu.

Pesyamamu
Bbv3pacmoBama xapakmepucmuka Ha BkaloueHume 8 npoyuBaHe-

Mo Momuema u momuvema e npegcmabeHa 6 Tabauya 1.

TabAauya 1. Pa3npegeneHue Ha yyacmHuuyume B8 npoyyBaHemo no
noA u Bv3pacm.

Bw3pacm Momuema Momuuema Obwo
(20guHu) N % N % N %
16 52 15,2% 79 27,2% | 131 20,7%
17 130 37,9% 140 48,3% | 270 42,7%
18 158 46,1% 62 21,4% | 220 34,8%
19 3 0,9% 9 3,1% 12 1,9%
Obuwo 343 290 633

Cnopeg cmangapmume Ha C30 3a ITM om u3caegBaHume 633
yueHuuu 534 (84,4%) ca c HopmaaHO meaecHo mezao, 67 (10,6%) ca ¢
HagHopmeHo mez2ao u 32 (5,1%) ca cbc 3amabecmaBane (Taba. 2). IMpu
Momudyemama HagHoOpMeHO mezAao ce HabalogaBa 68 6,17% (n=15), a
zamabcmaBare - 6 4,48% (n=13). Npu momuemama HagHOPMeHO Mme-
2A0 ce cpewa Hag gBa nbmu no-yecmo - 6 14,87% (n=51), a 3amabc-
maBane - 6 5,54% (n=19).

TabAauya 2. Pa3npegeneHue Ha yyeHuuume chopeg MTM.

Kamezopuu mezao cnopeg UTM (kg/m?) bpou %

HopmaaHo mezno (MTM<25) 534 84,4
HagHopmeHo mezao (25<MTM<30) 67 10,6
3amabecmaBare (MTM>30) 32 5,1

B npoBegeHomo npoyuBate
ce ycmaHoBaBa, ue UTM u npu
g6ama noaa He nokazBa cuzHu-
¢ukaHmHa kopeaayua c ak-
mopu kamo Bb3pacm Ha madka-
ma npu paxgaHe, 3aboaaBaHun
Ha madkama u cmpecoBu cumy-
auuu no Bpeme Ha GpemeHHOCM-
ma, hamuAHa obpemeHeHoCm C
ucxemudHa Goaecm Ha Cbpuemo
(MBC) u gpyau CbpgeuHo-Cbgo-
Bu 3aboaaBaHun (CC3) (6e3 ap-
mepuaAHa XxunepmoHus), 6pod
H6pama/cecmpu, pogHO mAaCmo,
coyuaaeH cmamyc Ha pogume-
AUMeE, cpegeH ycnex B yuuauwe,
BeecemapuarcmBo, KoHcymauun
Ha xpaHu ,0bpP30 XpaHeHe”, KOH-
cymayua Ha naogoBe gHeBHO,
HapYWeHUA Ha CbHA, Ha4aAo Ha
CbHA (npegu/caeg 244.), NPOgbA-
>KUMEAHOCM Ha HOWHUA CbH,
MIOMIOHONYWeEHe.

Dakmopu, Koumo Kopeau-
pam cuzHugpukaumro c¢ UTM
npu gBama noaa ca: Haauuue
Ha pamuAHa obpemeHeHOCM
obwo 3a 3aboaaBaHuama 3axa-
peH guabem (3A), 3amabcmaba-
He, apmepuaAHa XunepmoHus
(AX) (Que.1T u 2) u noomgeAaHo
3a Bcako om max, meaecHa maca
(k2 u %), myckyaHa maca (ke),
MUCKyYAHa maca (%) (HeeamuBHa
3aBucumocm), cbgbpKaHue Ha
Boga (k2), cbgbprkaHue Ha Boga
(%) (HeeamuBHa 3aBucumocm),
umnegaHc (HeeamuBHa  3aBu-
cumocm), memaboaumHa Bb3-
pacm, ocHoBHa obmaHa, 0O6UKOA-
Ka Ha maaus (cm), obukoAka Ha
XxaHw (cm), omHoweHue maaug/
XaHW, apmepuaAHO HAaaazaHe -
CUCMOAHO U QUACMOAHO, NYAC,
ueAeHacoyeHa  XunokaAopulHa
guema npe3 nocaregHume 3 me-
ceua (Que. 3 u 4), koausecmBo
KoHcymupaHa Boga  gHeBHO
(Due. 5 u 6).
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VITM u cpamuaHa obpemeHeHOCM CbC 3A,
3amabcmaBane, AX npu momuema
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Kopenauua mexxgy VITM u ueaeHacoueHa xuno-
KaAOpuUHa guema npe3 nocaegHume 3 meceua
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NTM u camuaHa obpemeHeHocm cbe 3A, AX
3amabcmaBaHe, npu momudema
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Kopeaauua mexxgy TM
u npuem Ha Boga gHeBHO npu momuema.
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Kopenauua mexgy NTM
u npuem Ha Boga gHeBHO npu momuuema.
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Koncymauua Ha Boga gHeBHO

Dakmopu, Koumo kopeAupam cuzHugu-
kaHmHo ¢ UTM camo npu momyemama ca:
Bb3pacm, mea2ao npu paxgaHe, hamuAHa 00-
pemetHeHocm 3a wumoBugHa namoaozusa (Que.
7), NPpUHAgAEXXHOCM KbM ONpPegeAeHO YUUuAU-
we (Que. 8), dpuzuyecka akmuBHoCM - KOM-
GuHayua om Yecmoma U NPOYbAXKUMEAHOCM
(HezamuBHa 3aBucumocm) (Taba. 3), npuem Ha
cympewHa 3akycka (HeeamuBHa 3aBucumocm)
(Due. 9), KoHCymauua Ha aAKOXOA (HezamuBHa
3aBucumocm).

HabatogaBa ce cmamucmuuecku 3Havuma
noAOXKUMeAHa KkopeAaauua mexxgy VTM u da-
MUAHama obpemeHeHocm 3a wumoBugHa na-
MOAO2UA CaMO NPU MbXKKU NOA - MOMYemama,
KOumo ca pamuAaHO obpemeHeHu ¢ wumoBugHa
namoaAo2uf ca CbC Cu2HuUguKaHmHo no-Bucok
NTM B8 cpaBreHue ¢ me3u 6e3 makaBa pamua-
Ha obpemeHeHocm, p<0,05 (Due. 7).
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Kopenauua mexxgy MITM u npuHagae>xHocm Kbm
onpegeAeHO yuuAuwe Npu momyema.

3a pa3zauka om MBXKKUA NOA, NPU XKEHCKU
noA He ce ycmanoBaBa cmamucmuyecku 3Ha-
yuma Kopeaauua mMexgy hpuHagAaexHocmma
KbM onpegeAaeHo yuyuauwe u VITM.
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Tabauya 3. Kopenrauus mexkgy ITM u cpu3udecka akmuBHocm (kombuHauua om yecmoma u NPOgbAXKU-
meAHOCM) Npu Momuema.
ABycdakmopen gucnepcuoHeH aHaau3z (Two-way ANOVA)
3aBucum nokazamea: AecemuueH Ao2apumsm om UTM
N3moyHuk Tun I CmeneHu CpegeH
cyma om Ha c6oboga kBagpam F P Cuna
kBagpamu (df)
KoHcmanma (Intercept) 87 1 86,655 18001 0,000 1,00
(Duzuyecka akmuBHocm -
MakKcumaAaHa yecmoma 0,051 7 0,007 1,503 0,165 0,63
(Duzuyecka akmuBHocm -
MakKcC. NpOgbAXKUMEAHOCM 0,027 5 0,005 1,139 0,340 0,40
Du3zuuecka akmuBHocm - 0,190 22 0,009 1,794 0,017 0,98
MakcumaAHa yecmoma *
MaKC. NPOgbAXKUMEAHOCM

Bsema ce nog BHumaHue camo egHa (Had-uHmex3uBHama) puzuvecka akmuBHocm.
[Mpu momuemama e HaAuue CmamucmuYecku 3Havuma obpamHa kopeaauua mexkgy VITM u npuem Ha 3akyc-

ka. Momuemama, koumo He 3akycBam cympuH, ca ¢ MITM>25 k2/m?, p<0,005 cnpamo 3akycBawume (Que. 9).
Mpu >keHcku noa He ycmaHoBaBame makaBa cmamucmuvecku 3Havuma Kopeaauus.

(DaKmopu, Koumo KopeAupam CUZHUIPUKaHmHO c UTM camo npu momudemama ca: HaAudue Ha Cbn'bm-

cmBawo 3aboaaBaHe kamo meHcmpyaaHu HapyweHua (p<0,05) u xup3ymuzbm (p<0,01). ITM He Kopeaupa c
HaAuvuemo Ha akHe. Taka, MOMUYEmMama ¢ MeEHCMpPYaAHU HapyweHua (0OAu2oMeHopes, ameHopen, NOAUMEHOopeA)
u xup3zymusbm ca ¢ no-Bucok MTM cnpamo me3u ¢ pegoBeH meHcmpyaaeH uukba (Que. 10 u 11).

Engokpuronoeausi Tom XXIV N24/2019

218



Bpb3ka mexxgy npuem Ha cympewHa 3akycka u

Kopeaauua mexxgy TM u xup3ymu3bm npu
Mmomuuema.
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ObcbikgaHe

INpu yueHuuume 6166 Bb3zpacmma
16-19 20guHu B 2p. NMroBguB ce ouep-
maBa paznpocmpaHeHue Ha HagHop-
MeHO me2A0 u 3amabcmaBare 6 obwo
15,49%, om u3cAaegBaHume Kamo
momyemama ca gBykpamHo NoO-CUAHO
3acezHamu om momudemama (20,41%
cnpamo 10,65%). Kem gHewHa gama
ce nybaukyBam gaHHu, ye B Hawama
cmpata 8 gemcka Bb3pacm HagHop-
MeHO mezao ce HabawgaBa 6 okono
30,2%, a 3amabcmaBane - 8 12,7% (1,
2). NoAayyeHumMe om Hac pe3yamamu ca
3HaYUMEAHO no-Hucku. [Npegnoaazame,
ye moBa ce gbAKU Ha hpakma, e e 06-
xBaHam camo Bb3pacmoBua guanazoH
16-19 20guHU, gokamo npoyuBaHuama,
npoBegeHu He camo B8 bbazcapus, HO U
6 cBema ce omHacam 2aaBHo 3a ueaus
o6xB8am Ha gemcko-toHoweckama 6b3-
pacm (0-18 2oguHu uau 0-16 20guHu).
MpuyuHume 3a Bce no-2oremun pbecm 6
paznpocmpaHeHuemo Ha HagHOPMEHO
meaAo u 3amabecmaBaHe cpeg Haceae-
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Huemo Ha cBema ca MyamuchakmopHU U ce gbAaxkam
go 20AAMa CmeneH Ha hpomeHeHume ycaoBus Ha >Ku-
Bom - noBuweHun karopueH BHOC C xpaHama, Aunca
Ha UAU HegocmambuHa gBueameana akmuBHocm u
gp.) B8 kombuHauua ¢ 2eHemuuHa npegucno3juuun (3-6).

Teecaomo npu paxkgaHe e eguH om guckymupa-
Hume u Bce owe cnopeH npegpa3znoAazaw, pakmop
3a pazBbumue Ha 3amabcmaBaHe u/uau memaboau-
meH cuHgpom ¢ Bb3zpacmma. Kakmo geuama, poge-
HU C HUCKO 3a 2ecmauyuoHHama cu Bb3pacm mezno,
maka u me3u ¢ HAGHOPMEHO ME2A0 NPU parkgaHemo
nokazBam noBuweH puck (7-10). B nogkpena Ha moBa
8 Hawemo npoyuBaHe omkpuBame cuz2HUUKAHM-
Ha npaBa 3aBucumocm Ha me2Aomo npu paxkgaHe ¢
WNTM, HO camo npu momyemama.

YBeauueHuam xpaHumeAeH npuem e Had-vec-
mama npudvuHa 3a 3amabcmsaBane. [Mpu geuama
moBa moxe ga e cregcmBue kakmo Ha noBuwen
anemum, maka u Ha npexpaxBane. [NpexpaHBaHemo
om Hal-paHHa gemcka Bb3pacm moxe ga goBege
go npeHazaaca Ha anemuma KbM Npuem Ha No-20-
AeMu KoAudecmBa xpaHa, OMKOAKOMO e Heobxogu-
Mo. Kamo gpyea npuduHa 3a HagHOPMEHO Me2A0 U
3amabcmaBaHe moxke ga ce nocouu HepegoBHomo
xpaHeHe. PAgkomo u Hepe2yAaupaHo npuemaHe Ha xpa-
Ha U3KAIOUUMEAHO cUAHO Bb30y>Kga ueHmbpa Ha ane-
muma, BcaegcmBue Ha koemo gememo age 6bp30 U
npeaxga (5, 9-11). No omHoweHuUe xpaHumeAaHume
HaBuuu Ha u3zaegBaHume om Hac yueHuuu, obaue,
He ycmaHoBuxme ouakBaHume cmamucmuvecku 3Ha-
YUMU KOpeAauuu MeXkgy KOoHCymauua Ha npogykmu,
,0bp30 xpaHeHe”, KoHcymauua Ha naogoBe u 3eaen-
yyuu, 6pol xpaHeHua gHeBHo ¢ UITM, obukoaka Ha
maauf, OMHOWeHUe MaAus/XaHw, MeAecHU Ma3HUHU
B % u meaecHu mazHuHu B k2. Moxxe 6u 3a obacHe-
Hue Ha mo3u hakm mpabBa ga ce B3emam npegBug
HeMo4YHOCMUMeEe Ha aHKeMHUA Memog U HaduHa Ha
NnpeueHka Ha KOHCYmMauuama Ha nocoYeHume Xpatu,
Buga u kauecmBomo um u np.

YcmanoBeHo e owge, ye Auuama, Koumo 3a-
kycBam cympuH noggwvp>kam cmabuaHu HuBa Ha
KpbBHa 3axap u xoAecmepoa, Koemo peayaupa ane-
muma (10-13). B moBa omHoweHue gaHHume om
Hawemo npoyuBaHe ca uzuaro 6 nogkpena Ha bOaa-
2onpuamHomo BAuaHue Ha cympewHama 3akycka.
KamezopuuHa e obpamHama 3aBucumocm mexxgy
npuema Ha cympeuwHa 3akycka U meAecHOmo me-
2A0 Npu momyemama. [Mpu momuyemama He ce om-
kpuBa cuzHugukaHmHa Bpb3Ka Ha npuem Ha 3aKyc-
kKa ¢ ITM, koemo BepoamHo ce gbAaxu Ha moBa,
ye Momuyemama ca No-CMPUKMHU N0 OMHOWeHUe
Ha XpaHumeAHua cu pexxum. Hawume pezyamamu
3acuaBamakuenma Bbpxy uzzpaxkgaHe Ha npeBa-
muBHU XpaHUMeAHU cmpameauu CbC 3agbAXume-
AE€H NpUEeM Ha cympewHa 3aKycka.

Mo omHoweHuUe Ha hakmopa NPUAOXKEHA UeAe-
HacoueHa XxunokaAopulHa guema npe3 NnocAegHume
mpu meceya ycmarnoBuxme cmamucmuyecku 3Haquma
npaBa kopeaauua ¢ I'TM u npu gBama noaa, a npu mo-
mudyema e Haauue npaBa kopeaauus u ¢ obukoAka Ha
maaug, meAecHU mazHuHu 6 ke u meaecHu mazHuHu 6
%. INpegnorazame, e moBa ca umeHHO geuama C Hag-
HOpPMEHO me2A0 U 3amabcmaBare, NPu KOUMO Kakmo
npu noBeuemo xopa, NOGAOXKUAU Ce Ha XUNOKaAopud-
HU guemu e Haauug, ,rebound” ecpexm c nokauBaHe
Ha MeAecHOMO Me2A0, NOHAKO2a gopu ¢ noBeuye Ku-
AO2pamMu, OMKOAKOMO ca pegyuupaHu. Hawume ga-
HU nomBbpykgaBam npenopbkume ga He ce cnazBam
HUCKOKaAopudHU guemu npu nogpacmBawume, Koe-
mo gopu moxe ga goBege go obpameH egpexkm.

[Mpu npekomepeH npuem aakoxoabm Bogu go Kae-
mbuHa cmbpm, cbweBpemeHHo gocmaba npekaaeHo
MHO20 eHepaua (7 Kkaa/2) npu auncBawa xpaHumea-
Ha cmouHocm. CmaBa Bbnpoc 3a m. Hap. ,npazHu
karopuu”. OcBen moBa, npu 20AaMa KOHCymauua Ha
AAKOXOA ce cmuea go BaowaBane GuoHaauuHocmmMa
Ha onpegeaeHu xpaHumeaHu BewecmBa. Aakoxoabm
yBpexkga He camo yepHua gpob, Ho Bogu go yBpex-
gaHe Ha HepBume, uupo3a, mo3bueH uHgapkm, CC3
U NOHUXKeHa KOHUeHmMpauuoHHa cnocobHocm (12,14).
B Hawama u3Bagka ycmaHoBaBame cmamucmuyecku
3Hauuma obpamHa KopeAauua Ha akmopa npuem
Ha aAkoxoA (Hag 50 ma) ¢ ITM, obukoaka Ha maaus,
meaecHu masHuHu 6 % u meaecHu mazHuHu B ke,
Camo NpU MBXKKU NOA, Kbgemo ce cpewa u no-vyec-
mo. Tazu obpamHa 3aBucumocm Ha npuema Ha aAKo-
XOA C MEeAeCHOMO Me2A0 U KoaudecmBomo macmua
mbkaH OU MO2A0 ga Hamepu OOACHEHUe UMEHHO C
HapyweHue B ycBoaBanemo Ha xpaHumeaHu Beuwe-
cmBa uzamecmBaHe Ha XpaHeHe C Npuem Ha aAKOXOA
U HENBA-HOUEHHU XpaHu, koemo oka3Ba Hebaazonpu-
amHo Bv3getcmBue B nogpacmBawua op2aHuzbm C
HamaraBaHe Ha MacmHa u MyckyaHa mokaH. Tol Kamo
npu geuama u toHowume He Bcuuku op2aHu PYHK-
UUOHUPAmM NbAHOUEHHO U ca MHO20 YyyBcmBumearu
Ha BcakakBu ompoBHu BewecmBa, mpabBa HanbAHO
ga ce uzb926a npuembm Ha aAKOXOA.

ABueameaHama akmuBHocm e edpekmuBeH Ha-
YUH 3a noggbpykaHe Ha cmabuAHO Me2A0 U npegnas-
BaHe om 3amabcmaBare. Du3zuveckama akmuBHocm
akmuBupa cumnamukycoBama HepBHa cucmema,
KOAMO cmumyaupa Aunoauzama. Ta noBauaBa gusu-
4ecKomo, eMOUUOHAAHOMO, COUUAAHOMO U UHMeAeK-
myaAHo pa3zBumue Ha geuama u lOHOWUME U, paz-
bupa ce, Ha no-kbceH eman u pazBumuemo um Kamo
Bb3pacmuu uHguBugu (14-16). B Hawemo npoyuBaHe
CaMoCmoAMEAHO (Pakmopume Yecmoma u NPOgbA-
>KumeAHocm Ha pu3udecka akmuBHocm, oueHeHu
CNpAMo gemadAHO xapakmepu3upaHe 6 mabauueH
Bug 6 nonbaBanHume cpuwoBe, He gagoxa ouakBaHua
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pe3yamam 3a BauaHue Bvbpxy meaaomo, Bbnpeku
npuaazaHemo Ha gBa cmamucmuuecku memoga, Kou-
MO NO pa3AudeH HauyuH ga aHaauzupam 83aumoBpb3-
kama (two-away-Anova; Leven’s test). Camo npu mom-
yemama ycmarHoBaBame cmamucmuyecku 3Hauuma
obpamHa Kopeaauua Ha KomGuHauuama om 4yecmo-
ma u NPOgbAXKUMEAHOCM Ha pu3zudecka akmuBHocm
¢ UITM, koemo e 6 nomBbpxkgeHue Ha AO2UMHOMO
noArokumeaHo Bb3gedcmBue Ha no-2oremun eHep-
2UeH pa3zxog npu pusuvecku ynpaxHeHua. Pazbupa
ce, npenopbkume 3a akmuBer gBueameareH pexkum
8 toHowecka Bb3pacm ca 3agbAXKUMEAHU, HO CNO-
peg gaHHume om Hawemo npoyuBarHe moxke ga ce
HanpaBu u3zBoga, ye moxke 6u B8 mazu Bb3zpacmoBa
2pyna B nepuog Ha uzpacmBaHe u ohopmare Ha me-
AECHU nponopuuu - HapacmBaHe Ha MYCKyAHa maca
npu mpeHupoBku, HampynBaHe Ha macmHa mbKaH
npu Bce owe HezaBbpwuro uzpacmBaHe Ha Bucouu-
Ha U np. MpygHo moxe ga Gbge oueHeH HemHuam
epekm Ha eHepaulHua pa3xog 6 pesyamam Ha gBu-
2ameaHama akmuBHocm. ToBa ocobeHo Baxku 3a mo-
muvemama. Vimame npeg Bug u HemoyHocmume npu
ompazaBaHe Ha peaaHama usuyecka akmuBHocm,
HO aHkemHuam memog b6ewe eguHcmBeHo Bb3MOX-
HUAM Npu Mo3u Mun npoyuBaHe.
IMpuHagAexxHoCMMmMa KbM ONPEgeAeHo yuuAuwe
oka3Ba uzBecmuo BauaHue Bbpxy mea2A0mo u meaec-
Hume nponopuuu. Taka, Npu Momudemama e HaAuue
cmamucmuyecku 3Hadyuma KopeAauua Mexgy npu-
HAagAEXXHOCM KbM YUUAUWE U 0BUKOAKA HA MaAuama,
kKoamo e Had-Bucoka B MNMpogecuoHarna lumHazua no
Erekmpomextuka u Eaekmponuka (ITEE) u Had-Hucka
6 E3ukoBa lumHazua MNroBgub (EMMT); cbomHoweHue-
Mo maaus/xaHw, koemo e Had-Bucoko 6 HTI u Hal-
Hucko 6 EI' ,MBaH Ba3oB8” u MIEE. MNpu momuemama e
HaAuUe cCmamucmuYecku 3Ha4uUMa kopeaauyua Ha npu-
HagAeXXHOCMMmMa Kbm onpegeaeHo yduauwe ¢ MTM u
KoAudecmBomo meaecHuU ma3zHuHu 8 % 6 ke - Hal-Bu-
coku 6 TMTEE u Had-Hucku 6 HTI u ET ,MBaH Ba3oB”.
3a pazAauka Om MbXKKUA NOA, NPU >KEHCKUA NOA He ce
ycmaroBaBa cmamucmuuecku 3Hauuma Kopeaauus
MEXJY NPUHAGAEXKHOCMMA KbM ONPEgeAeHO YUUAU-
we u MTM u koausecmBomo meaecHuU ma3HuHU. Te3u
gaHHu noka3zBam, ye yduAauwHama cpega u HaYUHbM
Ha npoBe>kgaHe Ha yuebHuUAa npouec moxke ga noBaune
Bbpxy mearomo, kamo npu momyemama BauaHuemo
e npako Bbpxy HampynBaHemo Ha meAecHO Me2A0 U
MazHUHU, a npu momudemama oka3zBa BauaHue Bup-
xy nponopuyuume - ¢ noBuwaBaHe Ha 0OUKOAKA Ha
maauama u noBauaBaHe Ha cbomHoweHuemMo maaus/
xaHw. Te3u gaHHu ¢ HaAuvue Ha noroBo-06ycaoBero
pa3AauuHo BAusHUE Ha yuuAuwHaAmMa cpega ca uHme-
pecHu u HacoyBam Kbm nNoO-HaMaMbWHU aHaAu3u
uNpPenopbKU 3a 06MEH Ha NOAOYKUMEAHU MeXgyyUu-

AUWHU NpaKkMuKu - Hal-HebAa2onpuamHo ce oyepma-
Ba noroxxkeHuemo B INIEE, kbgemo npoueHmMHo npe-
obragaBam momuemama, Ho HeczamuBHomo BauaHue
e u Bbpxy gBama noaa.

B Hawemo npoyuBare gokazaBame u gpyea uH-
mepecHa cuzHugukaHmHa 3aBucumocm - mexgy
hamurHama obpemeHeHocm 3a wumoBugHa namoAo-
eua (KoHkpemHo cmpyma) u TM npu momuemama.
BeposmHo HaAuyuemo Ha Xunomupeougu3bm npu
malikama - No-4ecmo AameHmeH e moxe bu hakmo-
pbm, koumo oka3zBa BAuaHue, maka uAu uHade mpyg-
HO MOXKe ga u3kaxkem kamez2opudHo mBbpgeHue, HO
pe3yamamume nocmaBam akueHm Bbpxy Heobxogu-
MOCmmMma om npeyu3Ha oueHka Ha PYHKUUOHAAHOMO
cbcmosaHue Ha wumoBugHama >kae3a no Bpeme Ha
OpemeHHOCM, Kakmo U ompaXkeHuemo Ha pamuAHa-
ma npegucno3uyua Ha aBmoumyHHU mupeougHu 3a-
6oaaBaHua u mbpceHemo akmuBHO Ha cybKAUHUYEH
XUNOMUPEOUGU3bM NPU KOHOWUME, KOUMO ca (hamua-
HO obpemeHeHu (15, 16).

Hawume pe3zyamamu nokazBam cmamucmuue-
cKu 3Havuma npaBa kopeaauua mexxgy Haauuuemo Ha
MEHCMpYaAHU HapyweHua u3o0bwo u Nno-cneyuaAHo
OAU20MEHOPEA U XUup3ymu3bm u ITM npu momuvema.
[NpegnoAoxuxme, ye Hal-BepoamHo me3u momudema
Ca HOCUMEAKU Ha CUHgPOMa Ha NOAUKUCMO3HU AluY-
Huuu (PCOS), koemo bewe nomBbpgeHo creg Hacou-
BaHemo Ha 2oAama yacm om max Kbm npoBexxgaHe
Ha gONbAHUMEAHU 3agbADOYEHU XOPMOHAAHU U BUO-
XumuuHu u3caegBanusa. Te3u pakmu 3acuaBam BHu-
MaHUEmo KbM UeAeHacoueHo mbpceHe nposBume Ha
oBapuaaHa xunepaHgpozeHus, kamo mpabBa ga ce
uma npegBug He camo o6e3Hua PCOS dpeHomun, HO
U HaAUYUEMO Ha CUHgpPOMa NPU HOPMAAHO MeAeCHO
me2A0, KO2amo Ca HaAuug HAKOU KAUHUYHU npoabu.
Mo omHoweHue hakmopa akHe He Hame-puxme 3abu-
cumocm ¢ 20peu3zbpoeHume KOMNOHEHMU OM aHkem-
Hua memog u VITM npu momuuemama. ToBa He e Heo-
yakBaHo, mblU Kamo 3a akHemo 6 ma3zu Bb3zpacmoBa
2pyna 4ecmo ca HaAuue gpyau npuvuHu, HecBbp3aHu
C XunepaHgpo2eHHO CbCMoAHUE.

B 3akAtodeHue, pesyamamume om npoyyBaHemo
omHocHO puckoBume gakmopu 3a Bvb3HukBaHe Ha
HagHOPMEHO Me2A0 cpeg paHgomu3zupaHa u3Bagka
om yyeHuuu B 2pag MNMaoBguB, kakmo u aHaau3upaHu-
me noroBu pazaudug, mo2am ga 6bgam noae3Hu 6 u3-
2pakgaHemo Ha npenopbku 3a 3gpaBocaoBeH HauuH
Ha »kuBom u B uzpabomBaHemo Ha KOHKpemHu cmpa-
meauu 3a npeBeHuyua u AeveHue Ha 3amabcmabBaHe-
mo npu toHowu. HanpaBeHume 3akAloueHua mozam
ga nocAy>kam Kamo anea 3a npomaHa 6 HayuHa Ha >Ku-
Bom Ha ydeHuuume B 2umHazuume, HaCOYEH HE Camo
Kbm cemelcmBama Ha nogpacmBawume, HO U KbM
pa3auvuHuU ob6pazoBamearu u 3gpaBHu uHCMuUMyuuu.
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Abstract

Various groups of factors play a role in the development of excessive body weight and obesity: genetic, envi-
ronmental (nutrition, physical activity), pathological (metabolic and hormonal disturbances, alterations in body fat
amount and composition as well as in the secretion of adipocytokines, impaired regulation by hypothalamic cen-
ters controlling appetite and satiety), psychological (eating disorders, consumption of food as a response to stress
or depression) as well as other factors not yet clarified to date which are also likely to have a bearing.

The aim of the study was to determine and analyze the risk factors responsible for the occurrence of excessive
body weight in a representative population of high school pupils aged 16-19 in the town of Plovdiv.

Materials and methods: An observational cross-section study was carried out on a randomized sample of 633
pupils (343 boys and 290 girls) aged 16-19 (Table 1). The study involved an interview and anthropometric evalua-
tion of the pupils based on relevant clinical measurements, followed by recording of the body composition indices
determined by a TANITA BC-420 bio-impedance analyzer. The categories of overweight and obesity were deter-
mined in relation to the body mass index (BMI) according to WHO criteria. An original questionnaire developed by
the authors included a number of indices related to the social and economic status, family and health status, dietary
regimen and physical activity of the study participants.

Results: Factors correlating significantly with BMI in both sexes: family history for diabetes mellitus, obesity,
arterial hypertension (in total and individually for each disease), body mass (kg and %), muscle mass (kg), muscle
mass (%) (inverse correlation), water content (kg), water content (%) (inverse correlation), impedance (inverse
correlation), metabolic age, basal metabolism, waist circumference (cm), hip circumference (cm), waist/hip ratio,
arterial blood pressure - systolic and diastolic, pulse rate, intentional low calorie diet in the last 3 months and daily
water consumption. Factors correlating significantly with BMI in boys only: age, weight at birth, family history for
thyroid pathology, attending a specific high school, physical activity (frequency and duration combined) (inverse
correlation), breakfast and alcohol consumption (inverse correlations). Factors correlating significantly with BMI in
girls only: presence of a concomitant disease such as menstrual disturbances and hirsutism.

Conclusion: The risk factors for overweight in adolescents in real life in our country must be analyzed in order
to determine the possibilities of their impact and the prevention of obesity with the development of complications
and the occurrence of associated diseases in adulthood.

Key words: risk factors for overweight, body mass index, obesity, adolescence.
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Introduction

Obesity is a multifactorial disease resulting from the interaction be-
tween a number of factors: genetic (hereditary diseases), environmental
(amount and contents of the food intake, degree of physical activity),
pathological (metabolic and hormonal disturbances, alterations in body
fat amount and composition as well as in the secretion of adipocytokines,
impaired regulation by centers in the brain, in particular hypothalamic
centers controlling appetite and satiety), psychological (eating disorders,
consumption of food as a response to stress or depression) as well as
other factors not yet clarified to date (1, 2).

In the recent years the incidence of obesity and excessive body weight
has demonstrated an avalanche-like increase on a global scale, turning
into a pandemic, affecting also childhood and adolescence. Hence, the
term ,globesity” (global obesity) has been coined. According to the World
Health Organization (WHO) mortality database, overweight and obesity
rank number five in frequency as the cause of death worldwide. In most
countries around the world and even on some continents (Africa, America)
obesity is more marked among females. However, the prevalence of obe-
sity among males is specific for the countries on the Balkan Peninsula (1).

The aim of the study was to determine and analyze the risk factors
responsible for the occurrence of overweight/obesity among a represen-
tative population of high school pupils aged 16-19 in the town of Plovdiv.

Materials and methods:

Table 1. Distribution of the participants in the study by sex and age.
Age Boys Girls In total
(years) N % N % N %
16 52 15,2% 79 27,2% 131 20,7%
17 130 37,9% 140 48,3% 270 42,7%
18 158 46,1% 62 21,4% 220 34,8%
19 3 0,9% 9 3,1% 12 1,9%
In total 343 290 633

An observational cross-section study was carried out on a random-
ized sample of 633 pupils (343 boys and 290 girls) aged 16-19 (Table 1).
The study involved an interview and anthropometric evaluation of the
pupils based on relevant clinical measurements, followed by recording
of the body composition indices determined by a TANITA BC-420 bio-
impedance analyzer. The categories of over weight and obesity were de-
termined in relation to the body mass index (BMI) according to WHO
criteria - overweight BMI 25,0- 29,9 kg/m? and obesity BMI >30 kg/m?.

Table 2. Distribution of the pupils by BMI.

Weight classification by BMI (kg/m?) Number %

Normal weight (BMI<25) 534 84,4
Overweight (25<BMI<30) 67 10,6
Obesity (BMI=30) 32 5,1

The analysis was focused on
the possible risk factors for occur-
rence of overweight/obesity and
their influence on body weight eval-
uated by BMI. The original ques-
tionnaire developed by the authors
included a number of parameters
related to the social and economic
status, family and health status, fam-
ily and health status of the study par-
ticipants, diet and physical activity,
etc., for which there is accumulated
evidence that may influence weight.

The schools were randomly se-
lected and included 4 Plovdiv high
schools with different profiles - Vo-
cational High School of Electrical
engineering and Electronics (VH-
SEE), National High School of Com-
merce (NHSC), Language School
(LS) Plovdiv and LS ,lvan Vazov”.
The project was approved by a pro-
tocol from the Ethics Committee at
the Medical University, Plovdiv. The
pupils were included in the study
after written consent from their par-
ents and personally.

Statistical analysis: The data
were statistically processed using MS
Excel 2010 and SPSS, 17.0 version.

The assumptions about the dis-
tribution of the levels of the tested
traits are used to assess the level of
significance of certain characteris-
tics. A significance level of p<0,05
was taken as the cutoff value.
Non-parametric tests of: Mann-Whit-
ney U (when comparing two defined
groups of students) and Kruskal-Wal-
lis (when looking for a difference
between three or more groups). To
determine the correlation between
two continuous random variables
or one continuous and one discrete
variable, the non-parametric cor-
relation coefficient of Kendall's tau-b
was calculated with grading values
and the hypothesis of its statistical
difference from zero was applied. A
two-way ANOVA was used to de-
termine the effect of the frequency
and duration of students' physical
activity on the studied values (BMI).
As a dependent variable, the deci-
mal logarithm of the specified val-
ues is used.
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Results

The age characteristic of the boys and girls in-
cluded in the study is presented in Table 1.

According to the WHO standards for BMI, out
of the 633 pupils studied 534 (84,4%) had normal
body weight, 67 (10,6%) were overweight and 32
(5,1%) were obese (Table 2). In girls overweight and
obesity were observed in 6,17% (n=15) and 4,48%
(n=13), respectively. In boys excessive body weight
occurred twice as frequently - 14,87% (n=51),
whereas obesity was 5,54% (n=19).

The following factors did not correlate signifi-
cantly with BMI in both sexes: maternal age at birth,
daily fruit consumption, maternal diseases and stress
situations during pregnancy, family history for IHD,
and other CVDs (without arterial hypertension), num-
ber of siblings, place of birth, parental social status,
average marks at school, vegetarianism, fast food
consumption, daily consumption of fruits, sleep dis-
turbances, nighttime sleep duration, onset of night-
time sleep (prior to/following midnight), smoking.

The factors significantly correlating with BMI in
both sexes were as follows: family history for diabetes
mellitus (DM), obesity, arterial hypertension (AH) - in to-
tal (Fig.1, Fig 2) and individually for each disease), body
mass (kg and %), muscle mass (kg), muscle mass (%)

Endocrinologia vol. XXIIV N¢4/2019
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Correlation between BMI and attendance of a
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(inverse correlation), water content (kg), water
content (%) (inverse correlation), impedance
(inverse correlation), metabolic age, basal me-
tabolism, waist circumference (cm), hip cir-
cumference (cm), waist/hip ratio, arterial blood
pressure - systolic and diastolic, pulse rate, inten-
tional low calorie diet in the last 3 months (Fig.
3, Fig. 4), daily water consumption (Fig. 5, Fig 6).

The factors significantly correlating with
BMI in boys only included age, weight at birth,
family history for thyroid pathology (Fig. 7), atten-
dance of a specific high school (Fig. 8), physical
activity -frequency and duration combined (in-
verse correlation) (Table 3), breakfast (Fig. 9) and
alcohol consumption (inverse correlations)

A significant positive correlation was ob-
served between BMI and family history for thy-
roid pathology only in the male sex - the boys
with a family history for thyroid pathology had
significantly higher BMI as compared to those
without such family history, p<0,05 (Fig. 7).

Table 3. Correlation between BMI and physical activity (frequency and duration combined) in boys.

Two-Way ANOVA
Dependent Variable: Decimal logarithm of BMI
Source Type 1l Mean Observed
Sum of Square F P Power
Squares (df) -value
Intercept 87 1 86,655 18001 0,000 1,00
PhysFrMax 0,051 7 0,007 1,503 0,165 0,63
PhysDurationMax 0,027 5 0,005 1,139 0,340 0,40
PhysFrMax * 0,190 22 0,009 1,794 0,017 0,98
PhysDurationMax

In contrast to the boys, the girls did not demonstrate a significant correlation between attendance at a specific
high school and BMI, but some associations were found as regards body fat and proportions.

The multitude of statistical analyses led to the conclusion that the factors Frequency and Duration of Physical
Activity did not influence individually the BMI, but their interaction exerted a significant influence on BMI only in
boys (Table 3).

Only one physical activity (the most intensive one) has been considered.

A significant inverse correlation between BMI and breakfast consumption was found in boys. The boys who
regularly did not have breakfast showed higher BMI>25 kg/m?, as compared to those having breakfast, p<0,005
(Fig. 9). No similar significant correlation was found in females.

The factors significantly correlating with BMI in girls only included the presence of a concomitant disease -
menstrual disturbances (p<0,05) or hirsutism (p<0,01). BMI did not correlate with the presence of acne.

Thus, girls with menstrual disorders (oligomenorrhea, amenorrhea, polymenorrhea) and hirsutism have higher
BMIs than those with a regular menstrual cycle (Fig. 10, Fig. 11).
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Discussion

A relatively high incidence of over-
weight and obesity was found in adoles-
cents aged 16-19 - a total of 15,49%, the
percentage for boys being double that of
the girls (20,41% against 10,65%). The
statistics for the pupils in our country up
to the present time are as follows: ap-
proximately 30,2% are overweight and
12,7% are obese (1, 2). The results ob-
tained by us were considerably lower.
This is likely to be due to the fact that
the age range studied was 16-19 years
of age, whereas the majority of investi-
gations performed, not only in Bulgaria,
but all over the world involve the whole
range of childhood and adolescence (0-
18 years or 0-16 years). The causes of
the ever increasing spread of excessive
weight and obesity among the popula-
tion worldwide are multifactorial and
result to a great extent from the altered
living conditions - increased amount of
calories ingested with the food, lack of or
insufficient physical exercise, etc.) com-
bined with a genetic predisposition (3-6).
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Birth weight is one of the debatable and still con-
troversial predisposing factors triggering the develop-
ment of obesity and/or a metabolic syndrome with
age. The infants born underweight are at an increased
risk for subsequent obesity, as well as those born over-
weight (7-10). The results of our study supported this
conclusion - we found a significant positive correlation
between BMI and birth weight, but only in boys.

Increased food consumption is the most com-
mon cause of obesity. In children, this may result from
an increased appetite, as well as overfeeding. Over-
feeding in infancy may bring about a readjustment
of appetite to ingestion of greater amounts of food
than needed. Irregular meals may be another cause
of excessive weight and obesity. The occasional and
irregular ingestion of food arouses the appetite centre
excessively, as a result of which the child eats rapidly
and overeats (5, 9-11). Contrary to our expectations
about the dietary habits of the pupils, no significant
correlations were found between consumption of fast
food products, consumption of fruits and vegetables,
number of daily meals and BMI, waist circumference,
waist/hip ratio, body fats in % and body fats in kg.
These data are likely to have resulted from inaccu-
racies of the questionnaire method and the way in
which the consumption of the above-mentioned food,
its type, quality, etc. were evaluated.

People who have breakfast in the morning have
been found to maintain stable blood sugar and choles-
terol levels, and this regulates appetite (10-13). The re-
sults of our study fully supported this fact. The inverse de-
pendence between regular breakfast consumption and
BMI in boys was undeniable. In girls, however, no signif-
icant relationship between breakfast ingestion and BMI
was found. This was probably due to the fact that girls
adhered to their dietary regimen more strictly. Our re-
sults showed that preventive dietary strategies involving
an obligatory breakfast ingestion are strongly advisable.

Regarding the factor of the targeted hypocaloric
diet in the last three months, we found a statistically
significant correlation with BMI in both sexes, and in
girls there was also significant correlation with waist cir-
cumference and the amount of body fat. We assume
that these are the overweight and obese adolescents
who, like most people undergoing hypocaloric diets,
have a ,rebound” effect with weight gain, sometimes
even with more kilograms than they have reduced. Our
findings support the recommendation that low-calorie
diets should not be followed in adolescents, because
they even may have an opposite effect.

Excessive alcohol consumption results in cell death,
additionally supplying excess energy (7kcal/g) but lack-
ing nutritional value (the so-called ,empty calories”).
Heavy alcohol consumption brings about deterioration
in the bioavailability of certain nutrients. Alcohol not
only damages the liver, but it also induces nerve injury,

cirrhosis, stroke, CVDs and reduced concentration
ability (12, 14). In our study we found a significant in-
verse correlation between the factor alcohol ingestion
(above 50 ml) and BMI, waist circumference, body
fats in % and body fats in kg only in boys, where al-
cohol consumption was more common. This inverse
dependence between alcohol intake and body weight
and the amount of fat tissue could be explained by a
disturbance in the assimilation of nutrients and the re-
placement of a meal by ingestion of alcohol and food
of low or no nutritional value, which has an unfavour-
able effect on the adolescent body by reducing fat
and muscle tissue. Since in children and adolescents
not all organs are fully functional and are very sen-
sitive to various deleterious substances and alcohol
intake should be avoided.

Physical activity is an effective way to maintain a
stable body weight and to prevent obesity. Exercise ac-
tivates the sympathetic nervous system that stimulates
lipolysis. Physical activity influences the physical, emo-
tional, social and intellectual development of children
and adolescents, and at a later stage, their development
into adulthood (14-16). Contrary to our expectations,
the factors frequency and duration of physical activity
(considered individually) were found to have no signif-
icant influence on weight, although they were evalu-
ated by detailed characterization, with the application
of two statistical methods analyzing their relationship
by different approaches (two-way-Anova; Leven’s test).
Only the boys demonstrated a significant inverse cor-
relation between frequency and duration of physical
activity (considered in combination) and BMI, which
confirmed the fact that the greater energy consump-
tion in exercise has a positive effect. Physical activity is
obligatory and strongly advised in adolescence. How-
ever, on the basis of the results obtained we can draw
the conclusion that it may be difficult to evaluate the
net effect of energy consumption resulting from phys-
ical activity in this age group - adolescents are in a
period of growth and formation of body proportions
(increase in muscle mass resulting from physical train-
ing, accumulation of fat tissue at a stage when growth
is not completed, etc.). This is particularly valid for girls.
In addition, we are fully aware of the inaccuracies of
the questionnaire method in recording actual physical
activity, but in our study filling in a questionnaire was
the only option.

Attendance of a specific school exerted a certain
influence on weight and body proportions. Thus, the
girls demonstrated a significant correlation between
attending a specific school and waist circumference,
which was highest in the Vocational High School of
Electrical engineering and Electronics (VHSEE) and low-
estin Language School (LS) Plovdiv; the waist/hip ratio
was highest in the National High School of Commerce
(NHSC) and lowest in LS ,lvan Vazov” and VHSEE.
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The boys demonstrated a significant correlation between
attending a specific school and BMI and the amount of
body fats in per cent and kg - the indices were highest
in VHSEE and lowest in NHSC and LS ,Ivan Vazov”. In
contrast to the findings in males, no significant correla-
tion between attending a specific school and BMI and
amount of body fats was found in females. These results
showed that the school environment and the way in
which the teaching process is conducted may have an
effect on weight, which occurred as direct weight and fat
gain in boys, whereas in girls body proportions were in-
volved where an increase in waist circumference and in-
fluence on waist/hip ratio were observed. This evidence
combined with the different sex-determined influence
of the school environment provokes interest and will,
hopefully, lead to further analyses and recommendations
for the exchange of positive practices between schools.
Most unfavourable was the situation in VHSEE where the
percentage of boys prevailed, although the negative ef-
fect involved both sexes.

Our study proved another interesting significant
dependence, that of family history for thyroid pathol-
ogy (more specifically goiter) and BMI. Maternal hypo-
thyroidism - more frequently a latent one - is likely to
be the factor exerting influence although this cannot
be stated categorically. The results showed that a more
precise evaluation of thyroid gland function during
pregnancy is required, as well as of the implications of
family predisposition to autoimmune thyroid diseases

and a subclinical hypothyroidism should be looked for
in adolescents with such a family history (15, 16).

Our results show a statistically significant positive
correlation between BMI and the presence of men-
strual disorders in general and in particular oligomen-
orrhea, and hirsutism in girls. We assumed that these
girls were most likely to be carriers of polycystic ova-
ry syndrome (PCOS), which was confirmed after di-
recting most of them to further precise hormonal and
biochemical tests. These facts reinforce the focus on
the targeted search for clinical manifestations of ovari-
an hyperandrogenism, not only concerning the obese
PCOS phenotype but also the presence PCOS in nor-
mal weight girls, when some clinical signs are present.
With regard to the presence of acne, we did not find
any relationship with the BMI in girls. This is not unex-
pected as acne in this age group often has other causes
unrelated to a hyperandrogenic condition.

In conclusion, the results of our study on the risk
factors for the occurrence of overweight in a random-
ized sample of high school pupils in the town of Plo-
vdiv, as well as the sex differences analyzed, can be
useful in making recommendations for healthy lifestyles
and in developing specific prevention strategies and
the treatment of obesity in adolescents. The conclu-
sions drawn can serve as an appeal for a change in the
way pupils live in high schools, targeting not only the
families of adolescents but also various educational and
health institutions.
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Pe3iome

IManuaapHuam kapuuHom Ha wumoBugHama xae3a
e Hal-yecmo cpewaHuam 3AokadecmBeH eHgoKpuHeH
mymop. OnucaH 3a nbpBu nbm npe3 1985 2., gudpys-
Huam ckaepo3upaw, BapuaHm (DSVPTC) e MHO20 pagbk
He208 nogmun. Tolu npegcmaBaaBa 0,7-6,6% om Bcuuku
nanuaapHu kapuuHomu. ObuvalHo 3acaea nayueHmu B
maaga Bb3zpacm. AHzaxkupa yarama wumoBugHa »xae3a
u wudHume aumgHu Bb3Au. TunuyeH exozpadcku npu-
3HaK Ha MO3u Mymop ca mHoxxecmBomo npbcHamu mu-
KpoKaAuughukamu Ha hoHa Ha XunoexozeHHa, pubpo3HO
npomeHeHa wumoBugHa mbkaH. Dubpo3zama u Aumdpo-
uumHama uHguAmpayua ca MuNuYHU U 3a aBmoumyt-
HUA mMupeougum, om Kolmo KapuuHombm mpabdtBa ga
ce omgudeperuupa. CBoeBpemeHHo guazHocmuuupaH
u aepecuBHo mpemupaH, ckaepo3zupawuam BapuaHm Ha
nanuAapHUA KapuuHoOM He npomeHa obuyaliHama npo-
gbAXKUMEAHOCM Ha >kuBoma.

KawoyoBu gymu:

gudpy3eH ckaepo3upaw, BapuaHm Ha nanuaapeH Kapuu-
HOM, exoepadpua Ha wumoBugHa »Ae3a, MbHKoU2AeHa
acnupayuoHHa buoncus.

BbBegeHue

IManuaapHuam kapuuHom Ha wumoBugHama >ae-
3a e Hal-vecmuam 3aokayecmBeH eHgoOKpuHeH mymop.
3aema okoro 80% om Bcuuku wumoBugHu KapuuHoOMU.
INpegcmaBaaBa xemepozeHHa 2pyna om KAUHUYHA U MOp-
horozuuHa 2aegHa mouka. [pe3 nocregHume 20guHU ca
ONUCaHU HAKOAKO Xucmoao2uuHu BapuaHma, onpegeas-
wu pasaudHo buorozuuHo noBegerue. Onucax 3a NbpBu
nbm npe3 1985 2. om Vickery u cbmp., gucpyzHuam ckae-
po3upaw, BapuaHm Ha nanuAapHus kapuuHom (DSVPTC) e
He208 pagbk nogmun, koimo npegcmaBasBa okoro 2%
(om 0,7 go 6,6%) om BcuukunanuaapHu KapuuHomu (1, 2).

Yecmomama my e no-2oaama 6 patoHu Ha Bucoko pagu-
oakmuBHo o6AbuBane (ep. YepHobua 6 YkpaiHa - 10 go
13%). ObuuaiHo 3acaza nauueHmu B8 maaga Bb3pacm -
o06xBawga go 50% om nanuaapHua kapuuHom 866 Bb3pac-
moBua guanazoH go 20 2. (2, 3). NpeobragaBa uzaBama
my B mpemama gekaga om >xuBoma, uma onucaHu CAy-
yau u Ha nauueHmu go 60 2oguwHa Bv3pacm. XKeHckuam
NoA e go 5 nbmu no-3acezHam (2, 4).

Maxkpockoncku DSVPTC ce maHugecmupa ¢ gu-
¢hy3Ho pazpacmBaHe u aHeakupaHe Ha wumoBugHua na-
peHxum, 6e3 ga ce ohopma gomuHaHMHa MYmopHa maca
(2). ObuyvaiHo, npu omkpuBaHemo ce ycmaHoBaBam u
aHzakupaHu wulHu AumgpHu Bb3aU (AB). XucmoaoauuHo
ce npoaBaBa c uzpazeHuU CKAEPOMUUHU NPOMEHU Ha WU-
moBugHua NapeHXuMm, NAOCKOKAEMbYHA MemanAa3ua Ha
enumeAa, NanuAapHO NogpegeHu hOAUKYAApPHU Kaemku B
pazwupeHume AumHu cbgoBe. NMpopacmBaxemo 6 me3u
cbgoBe B paHHume cmaguu Ha 3aboaaBaHemo Bogu go
gucemuHupaHemo Ha mymopa 8 xae3ama, 6e3 ga ce ogp-
opma Bb3ea. 3acazaHemo Ha AumpHUmMe cbgoBe e cBop3a-
HO U ¢ macuBHomo memacmaszupaHe 6 wulHume AB, npu
No-pegku cAyYau uma U gaaedHu memacmasu (2, 5-7).

[Mamo2HOMOHUYEH UUMOAO2UYEH U XUCMOAO2UYEH
NpuU3HaK Ha KapuUHOMa ca MHO>XKecmBomo ncamomHu mea-
ya Ha poHa Ha AuMpouUMHa uHUAMpayua u guysHu
¢pubpo3HU npomeHu. Buzyaauzupanemo npu exozpadcku
npeereg Ha MHOXXecmBo npbCHaMU MUKpOKaAuuuKa-
mu, HezpynupaHu 666 Bb3ea, npegcmabawu peHomeHa
,CHeXKHa 06ypa“, npegcmabBaaBa namozHOMOHUYEH ya-
mpa3BykoB kpumepul. AumcpouumHama uHpuampauua
u cpubpo3zama ca xapakmepHu u 3a aBmoumyHHua mupe-
ougum Ha Xawumomo, HO npu omcbcmBuemo Ha Npbe-
Hamu mukpokaauudukamu. NanuaapHuam kapuyuHom 6u
mpab6Baro ga ce omgupepeHyupa om moBa yecmo cpe-
waHo beHuzHeHo wumoBugHo 3aboaaBane (1-3,7).

ParHama npegonepamuBHa guazHo3a u akmuBHo mepa-
neBmuuro noBegeHue ca mHoz20 BaxkHu. IMpu agekBamHo u
HaBpemerHo AeveHue Ha DSVPTC, Bbnpexku ycmaroBerHomo
no-aepecuBHo buorozuuHo noBegerue (mymopHu peuuguBu
go 14%), obuvalHo He ce 3acaza NPOgbAKUMEAHOCMMA Ha
>kuBoma Ha nauueHmume (3,8).
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@uaypa 7/ luana nogymura noBeue 6 gacHo.

Quaypa 2. Exoepacpua Ha wumoBugHa >kae3a -

geceH A0D, ueAuam 3aem om U30- KbM XUNOEXO2eHHa
Bb3recma cmpykmypa, AobyaupaHa, ¢ mHoxkecmBo
MUKpOKaAuuukamu ¢ guamemdsp > 30 mm.

Quaypa S e

Queaypa 4. AaB 106 - uzoexozeHeH Bb3ea ¢ d=9 mm 6

goAHa mpema.

OnucaHue Ha kAuHuUYeH caryyau

Kacae ce 3a »eHa Ha 20 2. ¢ onaakBaHe om nogy-
muHa no npegHa wulHa cmeta (6 obaacmma Ha wumo-
BugHama »ae3a), noBeye 6 gacHo, nepcucmupawa om
0kOAO 2 meceua (Que. 1). MauueHmkama He cbobwaBa
3a (pamuaHa obpemeHeHOCM NO OMHOWeHUEe Ha Wumo-
BugHu 3a6oanBarun. Hama gaHHu 3a u3aazaHe Ha pagua-
UuoHHO 0bAbuBaHe.

lNayuerHmkama 6e 8 HeyBpegeHo obwo cbecmoa-
Hue, 6e3 aHaMHeCMUYHU U KAUHUYHU gaHHU 3a DoAKa,
HapyweHua B guwaHemo u 2bAmaHemo, KOHCYMa-
muBeH cuHgpom. AoKaaHUAM cmamyc gemoHcmpupa
yeonemeHa wumoBugHa >ae3a (cmeneH 1b) ¢ 2aagka
noBbpxHOCM, NABMHO eracmuyHa KOHCUCMeEHUUA, acu-
MEMPUYHO Yy20AemeHa 3a cmemka Ha gecHua Aob. To
gacHa u AaaBa wuliHa cmeHa ce naanupaxa y2oAemeHu
wulHu AumcHU Bb3AU (AB) - nAbMHU, HecpacmHaau ¢
KO>Xama u nogaexkawume wulHu cmpykmypu. KauHuy-
HOmMoO cbcmoaHue Ge eymupeougHo, ¢ AabopamopHu
nokazameau 8 pegepeHmHu 2paHuuu, Kakmo caegBa:
TSH - 2,3 1U/mL (0,27-4,20 IU/mL), FT, - 19,1 pmol/mL
(10,00-25,00 pmol/mL), FT, - 3,1 pmol/mL (2,80-7,10
pmol/mL), TPOab - 45 IU/mL (0,00-54,05 1U/mL), anti-
TGL - 35 1U/mL (0,00-115,00 1U/mL).

INpoBege ce exozpadua Ha wua u wumoBugHa >kae-
3a ¢ anapam Esaote MylLab 25 Gold ¢ auHeapeH mpaH-
cgiocep 18 MHz. LLlumoBugHama >kae3a be ¢ yeoreme-
HU pa3zmepu u obem paBeH Ha 21,6 cm® 3a cmemka Ha
gecHua Aob (geceH A06: 2,2/3,1/4,0 cm u 0bem paBeH Ha
13,6 cm®). Cmpykmypama Ha napeHxuma be CbC cpegHo-
CMeNneHHa XUNOExX02eHHOCM U HEeXOMO2eHHOCM, No-U3-
pa3eru 6 gecen A06. HaatogaBa ce nobyaupaHa cmpyk-
mypa Ha napeHxuma 6 gacHo, ¢ npbcHamu mHoxecmBo
Xxunepexa, 6e3 gop3aaHo akycmuuHo 3aceHuBaHe, op-
MUpawu XxapakmepHusa exoepadcku heHOMeH ,CHeXKHa
6ypa” (Que. 2, Que. 3). B aeBua r06 cbwo ce Buzyaau-
3upaxa eguHuYHU xunepexa, 6€3 gop3aAHO aKycmMuyHO
3aceHuBaHe. B goaAHama my mpema ce gpukcupa u3oexo-
2eHaH Bb3ea ¢ guamembp (d) =9 mm (Que. 4). Aonaepo-
Buam kpbBomok be aeko ycuaeHn gBycmparHo, no-uzpa-
3eHo B gacHo. IpaHuuume Ha gecHus Aob 6Gaxa HeAcHU.
HawnuBo 1II, IV u VI ce Buzyaauzupaxa Hakoako AB ¢ a-
cu-aneH guamembp go 5 mm, 6e3 xuaycHu cenku (Que.
5). Ouepmanuama um b6axa 2aagku, cmpykmypama - ¢
noBuweHa exoeeHHOCM Ha hapeHxuma, gonaepoBuam
kpbBomok - xaomuueH. Buzyaauzupaxa ce uHmpaHo-
gaAHU Xunepexa U 02HUWA Ha KUCMO3Ha gecmpyKyus.

INpoBege ce mbHKOURAEHA acnupayuoHHa buoncua
nog yampazBykoB (Y3) koHmpoa. Nayuenmkama 6e 8
CynuHaAHa nNo3uuuA C U3pazeHa ekcmeH3ua Ha wuama.
[Mog exoepadpcku KOHMPOA Ce NPUAOKU cybKymaHHa
uHguampayuoHHa aHecmesua ¢ 1% Lidocain. Mpuaoxu
ce mexHukama ,Free hand” 6e3 acnupauua Ha yeoreme-
Hua geceH A06 u Ha gBama AB no gacHa wuliHa cmeHa
Ha HuBa IV u VI. NogeomBu ce u mamepuaa 3a uzcaeg-
BaHe Ha mMupeo2A0BbYAUH U KaAuumoHuH B cmuBa Ha 6u-
oncuvHama uzaa om uzcaegBanume AB, om kolmo ce
noAyuuxa caegiume pezyamamu: TGL needle washout
-2058 ng/mL u Calcitonin needle washout - 3,5 pg/mL
(2,0-6,0 pg/mL).
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PaukoB, Hukonau U. u compygHuyu

MoAyyeHuam uumoaozuyeH pe3yamam onucBa AacHa wutHa cmena: HuBo llI-IV -namoaozauyuHo
MHO>ecmB0o KOMNAEKCU OM MYMOPHU KAEMKU C NanuAa- NpoMeHeHU WulHu AumdHU Bb3Au (AB).

peH koHmMyp u npunokpuBawu ce 2oanemu oBaaHu agpa ¢
6pa3zgu u UHKAY3UU, gUCEMUHUPAHU AuMdouumMU U my-
MOpHU KAemKku om cbwua Bug, obuaue om ncamomHu
meaua. 3akatoueHuemo be kamezopua VI (no Bethesda),
nanuaapeH KkapuuHom (Que. 6).

Mauenmkama 6e HacoueHa 3a onepamuBHO Aeuve-
Hue. [Nopagu HeliHama maaga Bb3pacm u npegonepamub6-
Ho ycmaHoBeHomo gudy3zHo pa3zpacmBaHe Ha mymopa u
wulHume AumcpHU memacmasu, 6e npoBegeHa momana-
Ha Mmupeougekmomua U AumdHa gucekuua. VHmpaone-
pamuBHoO ce Hamepu 3A€ OmMepaHuUYeH COAUgEH MYMOop
B gacHo ¢ xapakmepHua xxbamo-vepBer uBam, ¢ gpebHo
2paHyAupaHa noBbpxHocm Ha cpe3. AeBuam 06 He Ge
MaKpOCKONCKU aHeaxkupaH (Due.7). OmecmpaHu ce u npe-

LlumoaoeuyeH npenapam - MHO>kecmBo Kom-
NAEKCU OM MYMOPHU KAEMKU C NanuAapeH
KOHMyp u npunokpuBawu ce 2onemu oBarHu

gonepamuBHo Aokaau3upaHume wulHu AB (Due. 8). Agpa ¢ 6pa3gu U UHKAY3UU, gUCEMUHUPAHU
Xucmoaoz2uuHo gecHuam Aob 6e o6xBaHam gudys- AUMCPOUUMU U MYMOPHU KAEMKU OM Cbuiua
HO om noBAekAa u 2He3ga om mupeouumu C NAaNUAApPeH Bug, obuaue oM ncamomHU MeAua.

cmpoexx, mHoykecmBo ncamomHu meaua. OnucaHu baxa
ydacmbuu C NAOCKOKAEMbYHA MemanaAazua ¢ obuAHa
pubpo3zHa cmpoma u AUMEONAAZMOUUMAPHA UH(UA-
mpauun, 02HUWA C AUMHU (DOAUKYAU € 2epmuHamuBHu
ueHmpoBe, Ha mecma ¢ npopacmBaHe Ha kancyaama,
MHo>kecmBo mymopHu emboau B8 AumdpHume cbgoBe Ha
wumoBugHama >Ae3a u okoaHama pubpo3Ha u macmua
mbkaH (Que. 9). AeBuam A06 Ge ¢ MakpodoAUKyAapHa
CMpyKkmMypa, ¢ NPbCHaMuU MYMOPHU KAEMKU U NCaMOM-
HU meaua B aumdpHume cbgoBe u 6 cmeHume Ha ¢o-
Aukyaume. OnucaHu Baxa memacmaszu om nanuAapet
KapuuHom 6 cbgoBo cHonye cpeg macmHama mbKaH u
mymopHu emboau B aumgpHume cogoBe.

OkoH4YameAHama guazHo3a Oe nanuAapeH Kapuu-
HOM, gudy3eH ckaepo3upaw, BapuaHm, mMymopHu em-
60Au 6 AumdHume cbgoBe, memacmasu 6 pezoHaaHu-
me AB, mupeougum Ha Xawumomo, pT3NTMx G1.
Caeg onepauusma ce npoBege 100 mCi paguotiog abaauus
¢ 1. Caeg 6 meceua npu KOHMPOAHa exozpachun Ha wun
ce pecucmpupa hamoaozudeH AB ¢ Mukpokaauugukamu u
pubpo3Hu npomeru Ha HuBo IV no gacHa wudHa cmeHa
(Due. 10). MpoBege ce ueromeaecHa cuuHmuzpadpua ¢ %1,
¢ akmuBHocm 2,0 mCi npu cmotHocmu Ha TGL=7,14 ng/
mL u TSH=75,85 IU/mL. Pe3yamamsm om u3caegBaHemo
€ C gaHHU 3a pemHaHmHa MupeougHa MbkaH U eguHuUYeH
¢ Bug Ha memacmamuueH uepBukaaHo-toayraper AB B gac-
HO, cbomBemcmBauw, No AOKaAu3auua Ha exoepagpckomo
uzcaegBare (Que.11). MocaegBa Bmopa 100 mCi paguo-
Gog abaauua ¢ '). Ha koHmpoAHama exoepagoua Ha wua
He ce Bu3zyaausupa npomaHa B Haxogkama. VI3B8vpwu ce
HoBa ueaomearecHa cuuHmuzpadus, KOSMO He nokasa
guHamuka. NauueHmkama omka3a onepamuBHo AeveHue.
[Npogbaxu npocaegaBaHemo U Ha hoHa Ha NpuAazaHa
TSH cynpecuBHa mepanua cbe 150 pg LT,.

Makpockoncku namoA02UYHO NPOMEHEHU
wiutHu AB.

ObcwrkgaHe

CAeg aHaAu3a Ha HawUua goKymeHmMuUpaH mamepuaa
Ha eAekmpoHeH Hocumea, ce ycmaroBu, ye npu npo-
BegeHu 3a 15-2oguweH nepuog (2003 2.-2018 2.) 5461
MBHKOURAEHU acnupauuoHHU buoncuu ca pezucmpupa-
HU 309 mupeougHu KapuyuHoma, om koumo camo 1 e Be-
pucpuuupar kamo DSVPTC. ToBa npegcmaBanBa 5,66%
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XucmonaoauueH npenapam - noBaekaa u

2He3ga om mupeouumu € NanuAapeH
cmpoesk, MHoXkecmBo ncamomMHU meAua,yuacmbvuu ¢
NAOCKOKAEMBYHA MemanaAa3ua ¢ obuAHa pubpo3Ha cmpoma
u AUMPONAA3MOUUMAapHa UHUAMPpaUUs, 02HUWA C AUMAHU
hoAUKYAU € eepmuHamuBHu ueHmpoBe.

Mo gacHa wulHa cmeHa Ha HuBo HI-IV ce

Bu3yaauzupa eguHuveH namoaozuveH AB
C MakKpoKaAuugukamu u UOPO3HU NPOMEHU, pa3zmepu -
15/3mm, akcuaneH d=3,4mm. Ao Hezo Bb3imoxkeH Bmopu AB:
C eguHUYHU UHMPpaHOgaAHU xunepexa, pazmepu - 10/5mm
(A). ABycmparHo wudHo ce Bu3zyaauszupam u gpyau AB,6e3
CU2YPHU MUNUYHU hamoAo2u4HU Y3 kpumepuu. AomuHaHmeH
AB (3ag aHayayc maHgubyae 6 AaBo), akcuaren d=6,2mm (B).

Y13
Std. Descr.: W1 WHOLE BODY 1311
img. #: 0

HeonAazuu om Bcuuku Guoncuu u 0,3% DSVPTC om
Bcuuku maaueHeHu pe3yamamu. Tazu yecmoma e no-
HuCcka om gokymeHmupaHama 6 Aumepamypama 3a
Boacapua - 1,6% (3). NemezoguwHama npexkuBaemocm
Ha nauyueHmu, onepupaHu no noBog nanuaapeH Kapuu-
Hom Ha wumoBugHama »xae3a 8 noBeuemo npoyuBaHua
e 0KOAO 98%, a 10-eoguwHama - okoAo 95% (9).

DSVPTC ce cmama, ye uma no-rowa Npo2HO3a cnps-
MO KAACuveckua nanuaapeH kapuuHom. ToBa ce gbaxu
Ha no-azpecuBHama my npupoga, ¢ no-Bucoka yecmoma
Ha memacma3zu 6 pezuoHaaHume AB u gareuHu memac-
mas3u, koumo ce HabaogaBam owe npu omkpuBaHemo my.
AokaagBaH e kamo no-mpygeH 3a epagukauua u uzuckBauw,
no-aepecuBeH mepaneBmuyeH nogxog - momaaHa mu-
peougekmomus, paguolg abAauus U/UAU AOKaAHa Abye-
mepanusa (5,7,8,10). Vima npoyuBanusa, 6 koumo ce cb-
obwaBa 3a 5- u 10-2oguwHa npexxuBaemocm, paBHa Ha
95% (10) u93% (11), koamo e b6au3zka go masu, gokaag-
BaHa u 3a KAacuveckua nanuAapeH KapuuHom (8).

To3u caydal gemoHCMpupa xapakmepHOMmMo Npomu-
yaHe Ha DSVPTC c no-Bucoka yecmoma Ha memacmasu-
paHe u peuuguBupaHe. INopagu omkaza om onepamu6-
HO AeueHue u HeecpekmuBHUmMe paguoliog abaauuu, npu
ma3u navueHmka moxke ga 6bge NPUAOXKEHA CKAEPO3Upa-
wa mepanua ¢ emaHoA Ha memacmamuvHua Bb3ea caeg
6uoncuuHo BepudpuuupaHe.

Mo3zHaBanemo u akmuBHOMO HacoueHO MbpceHe
OM eHgOKPUHOAO2a HA XapakmepHume exoz2padocku u
KAUHUYHU Kpumepuu Ha DSVPTC e Bogewo 6 paHHama
guazHo3a Ha 3aboaaBanemo. HacouBawu kbm guazHo3a-
ma xapakmepHu gaHHu om obekmuBHomo u3caegBate
u exozpadpckua npeaaeg ca:

1. XKeHcku noa

2. Maaga Bv3pacm

3. Auby3zHo yeoremeHa wumoBugHa »xae3a

4. [lllutHa anumdpageHomezaaun

5. Exoepagpcku pezucmpupaHume gugpy3Ho npbCHa-
mu MHOXKecmBo MUKpOKaAuuUKamu no muna Ha peHome-
Ha ,cHexxHa bypa”, 6e3 ogpopmeru Bb3au (2, 3, 6, 7).

Haauduemo Ha nocoueHume kpumepuu e ocHoBaHue
3a buoncuuHo ymouraBaHe Ha wumoBugHomo 3aboanBa-
He B8 Heomao>keH nopagbk. Tezu npusHauu ca BaxkHa npeg-
BapumeaHa uHgopmauua Ha namomopdgoroza. be3 Hea
guazHo3zama Ha DSVPTC 6u mozaa ga 6bge nponycHama
3a cMemka Ha no-6AazonpuamHo NpomuYawua KAacu4ecku
nanuAapeH KapuuHoOM UAU Ha aBmoumyHHUA mupeougum.
TouHo nocmaBeHama guazHo3a onpegeaa obema Ha xupyp-
2u4HO U nocmonepamuBHo AeueHue (3,10,12)

LleromeaecHa cuuHmuezpacpun - eguHuleH
uepBukareH AB. B noxkemo Ha wumoBugHa-

ma >kae3a cpeguHHo ce Bu3yaausupa 3oHa ¢ noBuweHo
HampynBaHe Ha paguoHykreomuga. HopmaaHo pasnpegeneHue
Giswtipdd  Ha paguoakmuBrua Gog 6 cmomaxa, yepBama u nuKouHUA Mexyp.
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Abstract

Papillary thyroid cancer (PTC) is the most common
type of malignancy of the endocrine system. First described
in 1985, diffuse sclerosing papillary carcinoma of the thyroid
(DSVPTC) is a rare variant of PTC. The prevalence of DSVPTC
varies from 0,7-6,6% of all papillary thyroid carcinoma and
tends to occur more frequently in young patients. It involves
the whole thyroid gland and neck lymph nodes. Typical ultra-
sonographic features of this tumor are abundant diffuse micro-
calcifications and hypoechogenicity and diffuse fibrosis of the
thyroid parenchyma. Fibrosis and lymph infiltration are typical
for autoimmune thyroiditis too and should be differentiated
from this variant of PTC. If this disease is diagnosed early and
treated aggressively then normal life expectancy is unaffected.

Key words:

diffuse sclerosing variant of papillary thyroid carcinoma,
thyroid ultrasonography, fine needle biopsy

Introduction

Papillary thyroid cancer (PTC) is the most common
type of malignancy of the endocrine system accounting for
up to 80% of all thyroid cancer cases. It is a heterogeneous
group from a clinical and morphological point of view. In re-
cent years, several histological variants have been described
to determine different biological behaviors. Described for
the first time in 1985 by Vickery etal. the diffuse sclerosing
variant of papillary carcinoma (DSVPTC) is a rare subtype
that accounts for about 2% (from 0,7 to 6,6%) of all papillary
carcinomas (1, 2). Its frequency is higher in regions of high

radioactivity (Chernobyl in Ukraine) - 10 to 13%). It gener-
ally affects younger patients - accounting for up to 50% of
papillary carcinoma in the age range upto 20 years (2, 3).
Its prevalence is in the third decade of life, and in some
cases is described in patients up to 60 years of age. Fe-
males are up to 5 times more affected (2, 4).

Macroscopically, DSVPTC can involve the thyroid
gland extensively without forming a dominant mass (2).
Usually, when this carcinoma is diagnosed there are al-
ready regional neck lymph nodes (LN) present. Histolog-
ically, it is manifested by marked sclerotic changes of thy-
roid parenchyma, squamous metaplasia of the epithelial
cells as well as papillary arrangement of the follicular cells
in expanded lymph vessels. Growth in these vessels in
the early stages of the disease leads to the dissemination
of the tumor in the gland without forming a nodule. The
involvement of lymphatic vessels is also associated with
massive metastasis in the cervical LN and in rare cases
there are distant metastases (2, 5-7).

Pathognomonic, cytological and histological features
of the carcinoma are numerous psammoma bodies in the
background of lymphocyte infiltration and diffuse fibrot-
ic changes. The ultrasonographic visualization of multiple
scattered microcalcifications, ungrouped and representing
the ,snow storm” appearance phenomenon, is an ultra-
sound-based pathognomonic criterion. Lymphocyte infil-
tration and fibrosis are also characteristics of Hashimoto's
autoimmune thyroiditis, but in the absence of scattered
microcalcifications. Papillary carcinoma should be differ-
entiated from this common benign thyroid disease (1-3, 7).

Early preoperative diagnosis and active therapeutic be-
havior are very important. Adequate and timely treatment
of DSVPTC, despite the more aggressive biological behav-
ior (tumor recurrence up to 14%), usually results in the life
expectancy of patients being unaffected (3, 8).
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Neck swelling- more to the right.

Ultrasonography of a thyroid gland - right
lobe is completely occupied by an isoechoic to hypoecho-
ic nodular structure, lobulated with a multitude of microcal-
cifications. The lesion is with a diameter >30 mm.

Right lobe.

Left lobe - an isoechoic node with d=9
mm in the lower third.

Case report

A 20-year-old woman presented complaining of swelling
on the anterior cervical wall (in the area of the thyroid gland),
more on the right site, lasting for about two months (Fig. 1).
There was no family history of thyroid disease and there was no
evidence of radiation exposure.

The patient was in good condition, with no history or
clinical data for pain, breathing and swallowing disorders, nor
consumption syndrome. Local status demonstrated an en-
larged thyroid gland (Grade IB) with a smooth surface and a
non tender elastic consistency, asymmetrically enlarged at the
expense of the right lobe. On the right and left cervical wall
enlarged lymph nodes were palpated with a firm texture, not
grown together with the skin and underlying cervical structures.
The clinical status was euthyroid with laboratory parameters in
the reference range as follows: TSH - 2,3 IU/mL (0,27-4,20
IU/mL), FT, - 19,1 pmol/mL (10,00-25,00 pmol/mL), FT, - 3,1
pmol/mL (2,80-7,10 pmol/mL), TPOab - 45 IU/mL (0,00-54,05
IU/mL), anti-TGL - 35 IU/mL(0,00-115,00 1U/mL).

Ultrasound of the neck and thyroid gland was performed
with an Esaote MylLab 25 Gold ultrasound system with a 18
MHZz linear transducer. The thyroid gland was enlarged in size
and with a volume of 21,6 cm? at the expense of the right lobe
(right lobe: 2,2/3,1/4,0 cm and a volume equal to 13,6 cm?).
The structure of the parenchyma was with moderate hypoecho-
genicity and inhomogenicity, more expressed in the right lobe.
The structure of the right lobe parenchyma was lobular, with
scattered multiple hyperechoic signals, without dorsal acous-
tic shadow, formed the characteristic echographic phenome-
non of ,snow storm” appearance (Fig 2, Fig 3). In the left lobe,
single hyperechoic signals were also visualized without dorsal
acoustic shading. In its lower third, an isoechogenic node with
a diameter equal to 9 mm was fixed (Fig. 4).

The Doppler blood flow was slightly increased on both
sides, more expressed on the right. The boundaries of the right
lobe were unclear. At levels 1ll, IV and VI, several LNs with an
axial diameter of up to 5 mm were displayed, with no hylouse
shadows (Fig. 5). Their outlines were smooth and the structure
was with increased parenchyma echogenicity, Doppler blood
flow - was chaotic. Intranodal hyperechoic signals and foci of
cystic destruction were visualized.

A fine needle biopsy was performed under ultrasound
(US) control. The patient was in a supine position with pro-
nounced neck extension. Under ultrasound guidance, subcu-
taneous infiltration anesthesia was administered with 1% Lido-
cain. The ,Free hand” technique was applied without aspiration
of the enlarged right lobe and the two LN on the right cervical
wall at levels IV and VI. We prepared material for the study of
thyroglobulin and calcitonin in washout fluid from the biopsy
needle from the investigated LN. The following results were
obtained: TGL needle washout - 2058 ng/mL and Calcitonin
needle washout - 3,5 pg/mL (2,0-6,0 pg/mL).

The cytological result describes numerous complex tumor
cells with papillary contour and overlapping large oval nuclei
with furrows and inclusions, disseminatedlymphocytes and tu-
mor cells of the same type and an abundance of psammoma
bodies. The conclusion was category VI (Bethesda), papillary
carcinoma (Fig. 6).

The patient was directed for surgical treatment. Because
of her young age and the preoperatively established diffuse
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growth of the tumor and neck lymph metastasis, total thy-
roidectomy and lymph dissection were performed. Intraop-
eratively a poorly bound solid tumor was found to the right
with characteristic yellow-red color together with a small
granular surface of cut. Macroscopically the left lobe was
not engaged (Fig.7). Preoperatively localized neck LN were
removed (Fig. 8).

Histologically the right lobe was diffusely involved by
strands and nests of thyreocytes with papillary contour and
with abundant psammoma bodies. Sections with squamous
metaplasia with fibrosis and a lymphocytic infiltration were
described as well as foci of lymphatic follicles with germi-
nal centers spreading through the thyroid capsule. A large
number of tumor emboli in the lymphatic vessels of the thy-
roid gland and in the surrounding fibrous and adipose tissue
were found (Fig. 9). The left lobe was with a macrofollicular
structure and scattered tumor cells and psammoma bodies
in the lymphatic vessels and follicular walls. Papillary carcino-
ma metastases were found in a vascular bundle of adipose
tissue and tumor emboli in the lymphatic vessels.

The final diagnose read: a papillary thyroid carcinoma,
diffuse sclerosing variant, tumor emboli in the lymphatic
vessels, metastases in the regional lymph nodes, Hashimoto
thyreoiditis. pT3NTMx G1.

A 31 ablation with 100 mCi was performed after the
thyroidectomy. A pathological lymph node with microcalcifi-
cations and fibrotic changes in compartment 4-3 on the right
neck wall was found on the ulrasound check six months
later (Fig. 10). A 2,0 mCi "*'J whole body scintigraphy was
performed in a status of stimulated TGL=7,14 ng/mL and
TSH=75,85 IU/mL. The result came out to be a data of rem-
nant thyroid tissue and a solitary metatstatic cervicaljugular
lymph node on the right neck wall, corresponding to the
node, located by the ultrasound evaluation (Fig. 11).

A second 100 mCi ') ablation was performed. No
changes in the later ultrasound and whole body scintigraphy
data during the follow up were marked. The patient refused
the second surgical operation. We continued her follow up
applying a TSH suppressive dose of 150 pg LT,.

Discussion

The analysis of our data discovered 309 thyroid car-
cinomas, proven by 5461 thyroid biopsies over a period
of 15 years (2003 - 2018). Only one of these carcinomas
was verified as DSVPTC. This fact presents that carcinomas
are 5,66% of all these biopsies. DSVPTC is 0,3% of all thy-
roid malignancies. The frequency that we determined was
lower than that documented in the Bulgarian specialized
literature - 1,6% (3).

The five year survival rate of the patients being operated
on for papillary thyroid carcinoma is about 98%, while the 10
years survival is about 95% (9). DSVPTC is considered to be a
carcinoma with a poorer prognosis compared to the classical
papillary variant. This fact is connected to its more aggressive
biological behavior due to itshigher metatstatic rate in the re-
gional lymph nodes and distant metastases.

Itis difficult to be eradicated which determines the need for a
more aggressive therapeutic approach - total thyroidectomy,
131 ablation and local external beam therapy (5, 7, 8, 10).

Right neck wall: level llI-IV - pathological
cervical lymph nodes (LN).

Cytological preparation - numerous complex
tumor cells with papillary contour and
overlapping large oval nuclei with furrows
and inclusions, disseminated lymphocytes
and tumor cells of the same type with an
abundance of psammoma bodies.

Macroscopic pathological changes in

cervical LN.
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Histological preparation - strands and nests of
thyreocytes with papillary structure, an abundance of psam-
moma bodies. Sections with squamous metaplasia with fibro-
sis and a lymphocytic infiltration, foci of lymphatic follicles

On the right cervical wall at level llI-1V, a single
pathological LN with macrocalcifications and fibrotic changes
is visualized. Dimensions - 15/3mm, an axial d=3,4 mm. Next
to it a possible second LN: with single intronodal hyperechoic
signals, dimensions - 10/5mm (A). Other LN are visualized on
both sides without certain typical pathological US criteria. Ax-
ial diameter of the dominant LN (behind an angulus mandible
in left) is equal to 6,2 mm (B).

Whole body scintigraphy - a single cervical LN.
A zone with increased accumulation of radionuclide is visualized
in the middle of the thyroid gland’s bed. Normal distribution of
radioactive iodine in the stomach, intestine and bladder.

There are studies reporting a 5- and 10-year survival rate
of 95% (10) and 93% (11) which is similar to that report-
ed for classical papillary carcinoma (8).

The demonstrated case manifests the typical pre-
sentation of DSVPTC with higher incidence of metasta-
sis and recurrence. Due to refusal of surgical treatment
and ineffective radioiodine ablation, this patient may be
subjected to metastatic ethanol sclerosis therapy after
biopsy verification.

The preliminary information and active searching
of the endocrinologist of the specific ultrasound and
clinical criteria of the DSVPTC is indicative of the early
diagnosis of the disease. The typical features of this rare
thyroid carcinoma are:

1. Female gender

2. Young age

3. Diffusely enlarged thyroid gland

4. Cervical lymphadenopathy

5. Ultrasonographic visualization of multiple scat-
tered microcalcifications, ungrouped and representing
the ,snow storm” appearance phenomenon (2, 3, 6, 7).

The presence of these marked features determines
the need for performing an urgent thyroid biopsy.

These criterion are important preliminary informa-
tion of the pathomorphologist. Without it, the diagnosis
of DSVPTC could be omitted and mistaken for the more
favourable classical papillary carcinoma or autoimmune
thyroiditis. The exact diagnosis determines the volume
of surgical and postoperative treatment (3,10,12).
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v C60o60gHO gocmbneH calim, npegaazaw] uguepnameAHa
uHpopmayua 6b6 Bcuuku obrAacmu Ha KAUHUYHaAmMa
eHgOKpuHoAo2uA, npegocmabe
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Apazomu
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mo gpyxecmBo no eHgokpuHoAaozua u KO6ureeH megar om MeguyuHcku yHuBepcumem, Cocpua 3a 3acayeu
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paboma, HayuHa opeaHuzauus. Mpu noBeue ab-
mopcku 36eHa ¢ apabcka yugpa ce mapkupam
KopecnoHgupawume um aBmopu.

0) cbwume gaHHU Ha aH2AUUCKU e3UK ce U3-
nucBam nog 6bacapckua mekem. Ipu cmamuu
om uykgu aBmopu Gba2apckuam mekcm caeg-
Ba aHeaulickuA.

B) agpec 3a KopecnoHgeHUUA - Cbgbp>Ka
gaHHume Ha aBmopa 3a KopecnoHgeHuua Ha
ObA2apCKU U Ha aH2AUUCKU e3UK - UMEe, Mecmo-
paboma, NOWEHCKU U EAPKMPOHEH agpec.

Pe3tome
Pesiomemo ce npegcmaBa Ha omgeaHa
cmpaHuua 6 obem go 250 gymu. To mpabBa
ga 6bge cmpykmypupaHo kakmo caegBa: uen,
mMamepuaau u Memogu, pe3yamamu u 3akAloue-
Hua. Tau cmpykmypa He Baxku 3a 0630pHUME
cmamuu. MNocouBam ce nem kaouoBu gymu.

OcHo6BeH mekcm
OpuzauHaAHume cmamuu mpabBa ga ca
cmpykmypupaHu kakmo cAegBa: BvBegeHue,
mamepuaA u memogu, pe3yamamu, obcbxkgaHe ,
3akAtodeHue u/uau uzBogu. B mekcma ce gonyc-
Kam camo ohuyuaHAHO NpUEMU MeXXgYHapOgHU
CbKkpaweHun, ocmaHaaume mpabBa ga 6bgam

required to submit within 3 weeks the correct-
ed version together with the English languange
translation (not applicable for reviews articles).
A cover letter, signed by all authors is mailed to
the editors, stanting any conflicts of interest and
that the manuscript in full or any part of it has
not been published elsewhere or simultaneously
submitted for publication, except as an abstract
of congress paricipation.

The sizeof each paper should not exceed 10
standart pages (1800characters) for original re-
search 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 authors (family name fo-
lowed by given name), affiliation. If more than
one affiliation, they should be designated by Ar-
abic numbers in Bulgarian and English laguages.

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 whit Aim; Materials and meth-
ods; results; Conclousions. Abstracts of review
papers may not follow that stucture. 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; Conclusion. Any abbrevia-
tion that is not commonly accepted should be
written in full followed by the abbrediation in
parentheses at first mention in the text. The In-
ternational System of Units (Si) should be used
for all measurement units. Citations in the text
are designated by their bibliography sequential
numbers in parentheses.

Tables and figures
Each table should be on a separate page af-
ter the bibliography with the table caption pre-
ceding it. All illustrations should be submitted as
separate
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noacHeHua B mekcma npu nbpBa nosbBa. 3a
MepHUME eguHUUU € 3agbAKumeAHa MexXqgy-
HapogHama cucmema Sl. Lijumamume Bvmpe 6
mekcma ce ombeaazBam camo ¢ Homepama um
B KHu2oNuca, 02pageHu C MaAku cKobU.

TabAuuu u uArocmpayuu

Bcaka mabauua ce npegcmaBa Ha omgea-
Ha cmpaHuua cAeg KHuzonuca. 3azaaBuama Ha
mabauyume ce u3znucBam Hag max. VMaocmpa-
uuume ce npegocmaBam Ha omgeAHu palAo-
Be. [padpuku u guazpamu ce npegocmaBam B0
dpopmamu xls (MS Excel), .ppt (MS Power Point),
.eps (encapsulated postscript), koumo no38o-
aaBam pegakmupare. CHumku (cobcmBeHu),
Kakmo u penpogykuuume Ha noA3BaHu om
4yyXkgu uzmoudHuuu om VHmepHem ga 6bgam
npegcmaBeru B gobpo kauecmBo Bv6 dop-
mam JPEG u c pe3oatouusa 300 dpi. Tekcmbm
KbM UAlocmpauuume ce npegcmabBa 6 kpasa Ha
ocHoBHua mekcm, creg mabauuume. Home-
payuama Ha mabAuyume u uAlbCcmpauvuume e
¢ apabcku uugpu u ce nocouBa B ocHoBHuA
mekcm. [pu u3znoa3zBaHe Ha 4yKg uAlbCmMpa-
muBeH mamepuan, nocaegHua mpabBa ga 6bge
npugpyxxeH cbc cbomBemHomMoO cCbaaacue 3a
Bbv3npousBeskgaHe om Hocumeaa Ha aBmop-
ckume npaBa. ToBa ce ykazBa 8 mekcma kbm
uAloCmpauuama.

KHuzonuc

KHu2onucbm ce npegcmaBa Ha omgeaHa
cmpaHuua. bpoam Ha uumupaHume u3MOYHU-
uu e npenopbyumeAaHo ga He HagxBobpaa 25
(3a o3opHume cmamuu 40) kamo caegBa ga
ce BkaouBa akmyaAHU U3MOYHUUU OM NOCAEg-
Hume 5 20gUHU, Kakmo u nybAaukauuu om ObA-
2apcku aBmopu, pabomuau no cbomBemHusa
npobaem. MogpexkgaHemo Ha u3moyHuyume
ga cmaBa no pega Ha noaBa 6 mekcma. KHuzo-
nUCbM ce oPopmAa Cb2AaCHO YHUpUUUpaHUme
u3uckBaHua 3a nybaukauuu 6 obaacmma Ha 6u-
oAO2UAMA U MeguuuHama u e onpocmeHa Bep-
cua Ha cmua BankyBop (http://www.ncbi. nih.
go/pmc/ articles/PMC 3142758/) Bcuuku aB-
mopu ce ombeaazBam ¢ pamuAHO UMe, NOCAE]-
BaHo om uHuyuaaume. Npu noBeuve om wecm
aBmopu, creg wecmusa ce nocmaBa et al. Caeg-
Ba uaromo 3azaaBue Ha yumupaHama cmamusa
(ceraBHa bykBa e camo HauyaaHama gyma), Has-
BaHue Ha cnucaHuemo U3NUCAHO CbKpameHo
cnopeg Index Medicus, coguHa, mom, 6pol Ha
KHUXKKama B8 maAku ckobu (He3agbAXKumeAeH
Npu U3gaHua C HeNpeKbCHamMo

files. Diagrams and graphs should be prepared
in XLS (MS Excel), PPT (MS Power Point), EPS
(encapsulated postcript) file formats that permit
further processing. Bitmap images (photographs
etc.) should be submitted in JPEG format and res-
olution 300 dpi. The figure captions are added
to the main article document after the tables. All
tables and figures are numbered sequentially and
should be referred to in the text. If illustrations
from other source are used, the latter should be
accompanied by the relevant permission for re-

production with a reference in the figure caption.

References

The references should be presented on
a separate page at the end of the manuscript.
It is recommended that the number of refer-
ences should not exceed 25 titles for original
research articles and 40 titles for the reviews.
It is advisable that sources on the topic from
the recent five years be used. The references
are listed in their order of first appearance in the
text. Ttey should follow the Vancouver format and
the Uniform requirements(http://www.ncbi. nih.
go/pmc/ articles/PMC 3142758/). All authors
should be listed for papers with up to six au-
thors; for papers with more than six authors, the
first siz only should be listed, followed by et al.
The authors are followed by the full title of the
paper (Only the first word is capitalized). The
journal title is abreviated in conformity with
the latest edition of Index medicus, followed
by year, volume, issue in parentheses (not nec-
essary for periodicals with a continuous pag-
ination throughout the volume) and full first
and last page.

Chapters of books are cited in the same way,
the full name off the chapter first, followed by
,In:, full title of the book, editors, publisher, town,
year, first and last pages of the cited chapter.

Examples

Reference to a journal article:

1. McLachlan S, Prumel MF, Rapoport B.
Cell Medical or Humoral immunity in Graves'
ophthalmopathy? | endocrinol Metab 1994, 78
(5): 1070-1074

2. Christov VI, Gocheva N, Petkova M,
Zacharieva S, Tankova Tz, Orbetzova M, et al.
A consensus of the Bulgarian Insitute Metabolic Syn-
drome on the metabolic syndrome. Nauka Endocri-
nologia. 2010; 2; 53-70 (In Bulgarian)
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HOMepupaHe Ha cmpaHuuume 6 moma). Nnba-
HU HauaAHa u kpadHa cmpaHuua. MaBHu (pas-
geAu) om kHueu ce uznucBam no aHano2uueH
Ha4uH, Kamo cAeg aBmopa u 3azraBuemo Ha
enaBHama (pa3gena) ce ombeaazBam umeHama
Ha pegakmopume, NbAHOMO 3az2raaBue Ha KHU-
eama, uzgameacmBomo, 2pagbm u 20guHama
Ha u3gaBaHe, HauaAHama u KpalHama cmpaHu-
ua. M3mounuuume Ha kupuauua caegBa ga 6b-
gam npegcmaBeHu u ¢ opuauHaaHua um npeBog
Ha aH2AUUCKU €3UK UAU mpaHcAumepauua (ako
U3MOYHUKBM HAMA Opu2uHaAeH npeBog u pe3io-
Me Ha aHeAulcku) u cbe 3abeaexxkka B ckobu (in
Bulgarian). KHuzonucbm Ha opu2uHaArHUME cma-
muu ce omnevamBa caeg aHeAulickua mekcm.

Mpumepu:
Cmamusa om cnucaHue:

1. McLachlan S, Prumel MF, Rapoport B.
Cell Medical or Humoral immunity in Graves'
ophthalmopathy? | endocrinol Metab 1994, 78
(5): 1070-1074

2. Christov VI, Gocheva N, Petkova M,
Zacharieva S, Tankova Tz, Orbetzova M, et al.
A consensus of the Bulgarian Insitute Metabolic Syn-
drome on the metabolic syndrome. Nauka Endocri-
nologia. 2010; 2; 53-70 (In Bulgarian)

(Xpucmo® Ba, loueBa X, NemkoBa M, 3axapueBa
C, Op6euoBa M. u cbaBm. KoHceHcyc Ha
BbAcapckua uHcmumym ,MemaboaumeH
cuHgpom” 3a noBegeHue npu memaboAumeH
cuHgpom. Hayka EHgokpuHoroaus 2010; 2: 53-70).

IhaBa (pazgea) om kHuza:

3. Delange F.
Endemic Cretenism. In: Braveman L. Utiger R, ed-
itors. The Thyroid. 9" ed. Philadelphia: Lippincott
Co; 1991. p. 942-955.

Mamepuarume mpa66a ga ca HanucaHu Ha
npaBuner 6vazapcku, pecnekmuBHO aHeAulCKU
e3uk npu cnazBane Ha cbBpemenHume npaBuna
3a npaBonuc u nyukmyayusa. lNMpenopsyumen-
HO e aBmopume ga Kocyamupam aHzAutickua
mekcm ¢ ¢puroroe uau aHerozoBopawy. Pegak-
yuama mosxke ga Haco4u kem kBarugpuyuparu
npeBogayu 3a npeBog uru pegakmupare Ha ma-
mepuacume Ha aHeAUUCKU €3uK Cpewjy 3anAa-
ware. Mamepuaau, koumo He omzoBapam Ha
uzuckBanHuama Ha cnucasuemo, ce Bpvuwjam Ha
aBmopume 3a kopekyuu npegu ga 6sgam npe-
gageHu 3a peyeH3zupate.

(XpucmoBa Ba. ToueBa H, INemkoBa M, 3axapu-
eBa C, OpbeuoBa M u cvaBm. KoHceHcyc Ha boa-
2apckua uHcmumym ,MemaboAumeH cuHgpom”
3a noBegeHue npu memaboAumeH cuHgpom. Hay-
Ka EHgokpuHorozua 2010; 2; 53-70)

References to a book chapter:
1. Delange F. Endemic Cretenism, In: Brave-
man L, Utiger R, editors. The Thyroid. 9" ed. Phil-
adelphia: Lippincott Co; 1991. p. 942-955.
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good contemporary language with correct
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English authors are advised to concult the
text editors might recommend paid qualified
translators for text translation or language proof-
reading. Manuscripts that do not comply with
the requirements of the journal will be returned
to the authors for corrections before being
forwarded to the reviewers.
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