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Dear colleagues and readers,

A great courage is expected in order to make an effort to
bring forward scientific research edition before the medical
community in such period of economical impasse and muddle
in the health care system. More specifically the re-launch and
restitution of the well-known ,Bulgarian Medicine” Journal,
published in the last decades. This time it will be published in
English language and only exceptional announcements and
reviews will be accepted in Bulgarian. The adoption of the English language comes from the willingness to publi-
cize the observations and hopefully discoveries of our research bodies worldwide. Currently English has been
imposed as international language for scientific communities in the same mode as the Latin was governing liter-
ary language of the Medieval and Renaissance medicine.

We are happy to announce that outstanding scientists from European Union and the United States of Amer-
ica were so kind to accept our invitation and join the International Advisory Board, among them Stanley B. Prusin-
er - Nobel Laureate for Medicine/Physiology (1997) for his discovery of the prions.

We hope that you will find answers to the queries arising in your everyday practice in our re-established jour-
nal. At the same time we hope that in your capacity of contributing authors you will be equally satisfied with the
publication of your original papers in Bulgarian Medicine.

Let me wish you health and prosperity in both medical and research career.

We create as long we breathe!

Prof. Philip Kumanov, MD, PhD, DMSc
Editor-in-chief, Bulgarian Medicine Journal

YBarkaemu yumamenau! Apazu koreau!

F'oAama cmerocm e Heobxoguma, 3a ga ce HanpaBu onum 6 moBa Bpeme Ha Ge3u3zxoguua B uKOHOMUKa-
ma u beznbmuua 8 3gpaBeonazBaHemo ga ce npegAoXKU cMpPoO20 Hay4vHO u3gaHue Ha BHUMaHuemo Ha opega-
Bawama Aekapcka obwHocm y Hac. Mo-mouHo ga 6bge Bb3cmarHoBeHo uzBecmHoMoO om Hegare4YHOMO Mu-
HaAo cnucaHue ,bbacapcka meguuyuHa”. Cez2a o6aue Mo we u3Au3a Ha aH2AUUCKU e3UK U camo BaxkHu cbobuwie-
Hua u 0630pu no xuBompenmawu npobremu om meopuama u npakmukama we 6vgam nybAukyBaHu Ha 6bA-
2apcku. Bb3anpuemaHemo Ha aHaAulckua e3uk He e npoaBa Ha uykgonokaroHcmBo, a e NopogeHo om >KeAaaHu-
emo HabalogeHuama u, gad boxke, omkpumuama Ha Hawume ydeHu ga cmaBam HezabaBHo u3zBecmHu Ha Ko-
Aeaume no ueaua cBam. MoHacmoawem aH2AulCKUAM Ce € HAAOXKUA Kamo e3UK Ha MeXKgyHapogHama HaydHa
obwHocm, mbl kakmo npe3 CpegHoBekoBuemo u Bv3parkgaHemo aamuHckuam e 6ua KHuxxoBHuUAmM e3uk u e
2ocnogcmBaa B8 meguuuHama.

LllacmauBu cme, e B8 MexxgyHapogHua PegakyuoHeH cbBem npuexa ga ydsacmBam Bogewu yveHu om
EBpona u CALLL, mexkgy max e aaypeamvm Ha HobeaoBa Hazpaga npopecop Stanley B. Prusiner, omkpuBame-
AAM Ha NpuoHUMe.

AaHo Bue, yBarkaemu koaezu, Kamo yumameAu Hamepume no cmpaHuuume Ha 6v306H0B8eHOMO cnuca-
Hue omeoBopu Ha Bbnpocu om BcekugHeBHama Bu npakmuka. V1 gaHo nak Bue, ckbnu koAeau, kamo aBmopu
6vgeme AuuHo ygoBaemBopeHu caeg noaBama 6 ,bbazapcka meguuuHa” Ha Bawu opuauHasHu mpygoBe.

3gpabe u ycnexu B rekapckomo nonpuwe u 8 HayyHama geuHocm!

Aokamo guwame mBopum!

Mpogp. A-p @uaun KymaHoB, g.m.H.
I'raBex pegakmop Ha cnucaHue ,bvArcapcka meguyuHa”
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Ob3op/Review

Hormonal Drugs Abuse

R. Robeva, A. Tomova, Ph. Kumanov

Clinical Center of Endocrinology, Medical University - Sofia

3noynompeba ¢ XxopMOHAAHU npenapamu

P. Po6eBa, A. Tomo6Ba, M. KymaHo6

KAuHu4eH yueHmMbp No eHgokpuHoAo2ua, MeguuuHcku yHuBepcumem - Codpusa

Abstract

Doping is undoubtedly one very important
problem but actually it concerns a few elite ath-
letes. The real threat of the hormonal drugs
abuse lies in the uncontrolled use of these sub-
stances by adolescents and young people. In the
present review the types of anabolic steroids
and their side effects have been reviewed. Prob-
ably, the prolonged application of supraphysio-
logical doses of steroids can provoke cardiovas-
cular, hepatic and mental disturbances. The use
of other hormones like somatotropin, insulin-like
growth hormone 1, insulin and thyroid hor-
mones becomes also very frequent among ama-
teurs. In contrast to the other substances insulin
overdose can lead immediately to fatal incident
and that makes it notably dangerous.

The present problem needs more attention,
because the number of hormonal abuse victims
increases and probably they will need medical
help more often in the future, especially in the
emergency units, internal medicine departments
and psychiatric clinics.

Pe3siome

M3noazBatemo Ha gonuHz e 6e3cnopHo
BaxkeH npobaem, HO 3aca2a OMHOCUMEAHO MaA-
KO eAumHu cnopmucmu. VMcmuHckama onac-
HOCM om 3A0ynompebama ¢ XOpMOHaAHU npe-
napamu ce kpue 6 6€3KOHMPOAHOMO U3NOA3-
BaHe Ha me3u cybcmanuuu om nogpacmBaw,o-
Mo nokoAeHue. B Hacmoawua 0630p ce gucky-
mupam BugoBeme aHaboAu u mexHume cmpa-
HUYHU ecpekmu. [MpogbAXKUMEAHUAM NPUEM Ha
mBbpge Bucoku go3u cmepougu BepoamHo
npegu3BukBa cvpgeuHo-cbgoBu, yepHOgpPOO-
HU U NCUXUYHU HapyweHua. Ynompebama Ha
gpyau XOpMOHaAHU cpegcmBa kamo coma-
MOMpPONUH, UHCYAUHONOGODOEH pacmedKeH
pakmop 1, UHCYAUH U MpPUUOgMUPOHUH OM
X0pa, KOUMO HAMam HuUWo obwo ¢ npoecuo-
HaAHUA cnopm, cbwo 3adecmaBa. 3a pazauka
om gpyaume nocoveHu BewecmBa npego3u-
paHemo Ha UHCYAUH Moxke ga goBege go (a-
maAeH UHUUgeHmM MHO20 No-6bp30, Koemo 20
npaBu ocobeHo onaceH.

Ha me3u npobaemu mpabBa ga ce ob6bpHe
no-2oAamo BHumaHue, mbl Kamo e MHo20 Be-
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pPOAMHO MeguuuHckuam nepcoHaa 6 cnewHu-
me omgeAeHusn, BbmpewHuUmMe U ncuxuampuuy-
HUMe KAUHUKU ga ce cpewa Bce no-yecmo ¢
>kepmBu Ha XOopmMoHaAHa 3aoynompeba.

KatoyoBu gymu:

anabolic steroids, growth hormone, insulin,
abuse.

aHabOAHU cmepougu, pacmeXXeH XOPMOH,
UHCYAUH, 3A0ynompeba

3noa3B8anemo Ha gonuHzoBu cpegcmBa
cobnpoBoxkga pazBumuemo Ha cnopma om
gpeBHu BpemeHa go Hawu gHu. Caeg u3oaupa-
Hemo Ha mecmocmepoHa 8 HauaAOMo Ha Mu-
Haaua Bek, Bce noBeye amaemu nocazam Kbm
aHaboAHUMe cmepougu, 3a ga nogobpam
cnopmHume cu nocmuxkeHua (16). CoweBpe-
MeHHO noAoBume XOPMOHU, @ NO-KbCHO U CO-
mamomponuHbm HaBauzam 6 m. Hap. anti-
ageing uHgycmpus, koamo ybexkgaBa xuaagu-
me cu Bb3pacmHu KAUEHMU, Y€ UMEeHHO ynom-
pebama Ha XOpMOHaAHU Npenapamu e KAlYbMm
Kbm BeuHa maagocm.

M3noazBaHemo Ha gonuHe Ge3cnopHo e
BaxkeH npobaem, HO 3acaz2a OMHOCUMEAHO MaA-
KO eAumHu cnopmucmu. [puembm Ha XOpmo-
HU kKamo cpegcmBo 3a nogmaagaBaHe Ccbwo
uma cmpaHuvHU ecpekmu, Ho Npu Bcuyku NOAO-
KeHUA e Cb3HameAeH u360p Ha gocmMamubyHO
3peAu xopa. MicmuHckama onacHocm om 3A0y-
nompebama ¢ XOPMOHaAHU npenapamu ce
kpue 68 6e3koHMpoAHOMO u3noa3BaHe Ha me-
3u cybcmanHuuu om nogpacmBawomo noKoAe-
Hue. (Du3zuueckume, ncuxuyeckume U UKOHO-
MUYeckume NocAeguuu Ha Mo3u peHoMeH 3a
CcbXKaAeHue ca HenpegBugumu.

Hama kak ga ce ycmaHoBu cbc cueyp-
Hocm, kakBo e nompebAreHuemo Ha aHabOAHU
cmepougu u gpyau NogobHU MegukameHmu Ha
yepHua nazap. 3akoHogameAacmBomo u emuu-
HUMe Hopmu He gonyckam u3BbpwBaHemo Ha
npoyuBaHua Bbpxy 3gpabu gobpoBoauu ¢ go-
3U u cxemu, cbomBemcmBawu Ha Me3u, KOu-
mo ce u3noa3Bam HeaezarHo (24). CaegoBa-
meAHo, mpabBa ga ce noguepmae, ye Cbuec-
mByBawama uHgopmauua 3a yecmomama Ha

ynompeba, edekmume U nomeHyuarHUMe
puckoBe om NpPUAO>KEHUEMO Ha XOPMOHAAHU
npenapamu e HenbAHa U ce ocHoBaBa 6 2oaa-
Ma CmeneH Ha NPegNOAOXKEHUA.

Yecmoma Ha 3noynompeba u Bugo-
Be xopmoHaaHu npenapamu

Cnopeg u3caegBarua 8 pazaudHu nonyaa-
uuu, koumo u3zyvaBam 3aoynompebama c aHa-
6oAHU cmepougu (AC), ma 3acaza mexgy 1
u5% om nogpacmBawume (41). MpoyuBaHe
cpeg wbegcku muHelgykbpu nokazBa, ve 3,6%
om 16-2oguwHume u 2,2% om 17 2oguwHUmMe
ca npuemaAu aHaboaHu cmepougu, kamo 43%
ca 2u u3noa3zBaau B npogbAXKeHUe Ha Hal-MaA-
KO egHa 2oguHa (27). NMpuembm Ha mo3u mun
megukameHmu ce cpewga u 8 no-maagu Bv3pac-
moBu 2pynu: 2,5% om 13-14 2oguwHume ame-
pUKaHCKU yuveHuuyu u nogobeH npoueHmM om
aBcmpaauduume Ha Bb3pacm mexgy 12 u 15
2oguHu npu3HaBam, ye ca ynompebaBaau aHa-
6oAu (9, 45).

3a ga uzacHAM KOU MOYHO MegukameHmu
ce u3znoa3zBam Hal-yecmo, aH2AUUCKU U3CAEgO-
Bameau ca uznpamuau BbnpocHuuu Ha 210 no-
cemumeau Ha pumHec kKayboBe B KOxeH Yeac.
136 mbxke u 10 >eHu ca ce Bkaouuau 6 aHo-
HUMHama aHkema. Pe3zyamamume noka3zBam,
ye 70% om yvacmBaaume 6 npoyuBaHemo ca
NpuemaAu XOpMOHaAHU npenapamu npe3 noc-
AegHama 20guHa, kamo 65,8% Bce owe u3znoa-
38am makuBa. 96% He ca umaAu 3ampygHeHun
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C HamMupaHemo Ha CmepougHU MegukameHmu
no u3zbop, a no-2oAamMa yacm om maagekume
ca ynompebaBaau noBeye om eguH npenapam.
CpegHama Bb3pacm, Ha KOAMO € 3anovHaA
npuembm Ha aHaboau, e Guaa 18 2oguHu, a
Hal-yecmo u3noAzBaHume cmepougHu U Hec-
mepougHu cybcmaHuyuu cnopeg npoyuBaHe-
mo ca npegcmaBeHu Ha mabauua 1 (4).

Om 1993 2oguHa 6 LLIBeuua oyHKUUOHU-
pa 2opewa aHMUgoNUH2 AUHUA, Ha KOAMO aHo-
HUMHO MOXX€ ga Ce NOAYYU UHgopmauusa 3a
pazaudHume BugoBe gonuH208u cpegcmBa.
Ao 2006 2oguHa Ha MO3u meAeOH ca peauc-
mpupaHu 40 000 obaxkgaHua. OmHoBo Had-
guckymupaHu ca bGuAu cmepougHume npena-
pamu - testosterone, nandrolone decanoate,
methandienone u stanozolol. Cpeg Hecmepoug-
HUME XOPMOHAAHU MeguKameHmu Hal-MHO20
3anumBaHua ca omnpaBeHu 3a yoBewkua Xo-
PUOH-20HAgOMPONUH, pacMeXXHUA XOPMOH, UH-
CcyAuHo-nogobHua pacmexkeH cpakmop-1 (IGF-
1) u uHcyauHa (40).

MpuyuHu 3a 3noynompeba c xopmo-
HAAHU npenapamu

MpuyuHumMe 3a 3a0ynompebda ¢ XOPMOHU
BepoamHo ca pazauuHu 868 Bceku omgeaeH
cayvad. HezaBucumo om moBa, cbwecmBy-
Bam puckoBu 2pynu, koumo mpadBa ga ce
umam npegBug Hal-Beue c o2aeg Ha nomeHuu-
AAHOMO AeYeHue.

INpoyuBaHe cpeg muHelgrkbpu noka3Ba,
ye ocHoBHa npuyuHa 3a 3Aoynompebama c
aHaboAu e >kearaHuemo 3a no-ampakmuBen
BbHweH Bug (27). B MHO20 cAayvau Heobxogu-
mocmma om BHywumenaHa gu3uka e cBbp3aHa
C NCuXu4Yeckomo HapyweHue buzopekcua, u3-
BecmHo owe Kamo obpamHa aHOPEeKCUA UAU
MyckyaHa gucmopapus. Mpu moBa cbecmoaHue
32 pa3Auka om KAacudeckama aHopekcusa,
npobaembm He e B cmpaxa om HanbaHABaHe, a
B Auncama Ha gocmambyHO Myckyaecma u-
2ypa UAU gocmambyHa MYCKyAHa cuaa. buzo-
pekcuama e popma Ha obcecuBHo-komnyacuB-
HO pa3zcmpolicmBo. Npu Hea okycupaHemo
Ha 6oAaHUMe Bbpxy ,gedpekmume” Ha maxHa-

ma uaypa Bogu go npekapBaHe Ha Ge3kpad-
Hu yvacoBe 66 dpumHeczaaume, kamo moBa
nocmeneHHo npegu3BukBa npobaemu 6 couu-
aAHama cpega u Ha pabomHomo macmo. 3acee-
Hamume ca CKAOHHU ga Xxap4am 02pOMHU Cpeg-
cmBa 3a xpaHumeaHu gobaBku u pazAuYHU
gpyeu cybcmaHuuu, Koumo 6uxa Mmo2AU ga
noBauaam HampynBaHemo Ha MyckyaHa maca.
Cuyuma ce, ye Hag 100 000 gywu no cBema
nokpuBam gopmarHume Kpumepuu 3a moBa
cbemosaHue (21).

Apyea cbwecmBeHa npuyuHa 3a xkeAaHue-
mo ga ce pa3Bue cBpbxamaemuuHa cuaypa u
cbomBemHo cuaa, e npexxuBaHomo Hacuaue.
Cnopeg npoyuBaHe Bbpxy mbrke, 3aHUMaBawiu
ce cbe curoBu cnopmoBe, 25% om ynompeba-
Bawume cmepougu ca buau >xepmBa Ha u3zu-
UeCKO UAU CekcyaaHo Hacuaue B8 gemcmBomo
Cu. AHaAO2UYHO, cpeg >KeHu, koumo Bguezam
me>kecmu, me3u, koumo ca 6uau >kepmBa Ha
uzHacuaBaHe, npuemam gBa nbmu no-yecmo
aHaboAu B cpaBHeHue ¢ ocmaHaaume. Nocmpa-
gaaume BapBam, ye ¢ pazBumuemo Ha MYCKUA-
Ha maca buxa moz2au ga npegomBpamam noc-
AegBawo Hacuaue, Mbl Kamo NomMeHuuaAHUme
Hanagameau Guxa 2u Bb3npueAu kKamo 3acmpa-
wiumeAHU uAu Heampakmu6BHu (43).

Apyea ocobeHa puckoBa 2pyna ca nogpac-
mBawume aBaHmiopucmu. Te ynompebaBam
XOPMOHAAHU Npenapamu, Kamo 4acm om KOmn-
AekceH mogeA Ha BucokopuckoBo noBegeHue.
3a Mo3u MuN MAageXku e xapakmepHo wogupa-
Hemo B8 Hempe3Bo cbcmoaHue, HoceHeMoO Ha
opbXkue, Kakmo u ynompebama Ha 3abpaHeHu
cybcmanuuu (43).

3noynompeba c mecmocmepoH u
aHaboAHu cmepougu

AHgpozeHume ca abCcoAtomHO HeobXogu-
MU 3@ CUAHUA NOA Npe3 ueaun xxuBom. B embpu-
OHaAHUA nepuog me onpegeaam pa3zBumuemo
Ha noroBume opeaHu, npe3 nybepmema - 6b3-
mbxaBaHemo, a y 3peaun MbX NOggbp>kam
peHomuna u umam BaxHu aHaboAHU YHK-
uuu. Om gpyea cmpana 83aumogetcmBuemo
MeXQgy aHgpoz2eHUme U aHgpo2eHHuUa peuen-
mop nognomaeza u npougecu, cbuwecmBeHu 3a
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Table 1. Had-uecmo ynompebaBaHu cmepougHu u HecmepougHu npenapamu (4). % - npoueHm Ha maage-
)Kume (H=96), ynompebaBaau nocoueHume megukameHmu, cpeg ydacmuuuume B aHkemama.
INpoueHmume ca noBeue om 100 nopagu noAudpapmayuama.

AHaboAHU cmepougu % HecmepougHu npenapamu %
Deca durabolin
(Nandrolone decanoate) 87 Ephedrine 44
TecmocmepoH 85 PacmexxeH xopmoH 24
Methandienone 89 Tamoxifen 22
(Methandrostenelone)
Anadrol (Oxymetholone) 62 Clenbuterol 21
Winstrol/Stromba (Stanozolol) 67 MHcyAauH 14
Primobolin 23 YoBewku xopuoH20HagomMponuH 11
Equipoise (Boldenone) 16 Auypemuuu 10
Maxibolin (Ethylestrenol) 4 LLlumoBugHu xopmoHu 10
Finajet (Trenbolone) 4 Apyau cmepougu 4

gBama noaa, KaMoO MOgUAUpPAHEMO Ha UMYHU-
mema u pazBumuemo Ha HepBHama cucmema
(1, 35).

AHgpoezeHHomo gelcmBue Ha mecmoc-
mepoHa e omzoBopHO 3a u3epaxkgaHemo u
noggbpykaHemo Ha Mbykkama penpogykmuBHa
cucmema, gokamo aHaboaHuUmMe my egpekmu ca
cBbp3aHu CbC CMuUMyAupaHe Ha ajzomHama
¢hukcauua u yBeauueH cuHme3 Ha NpomeuHu.
TepaneBmuuHuam nomeHyUaA Ha MbXKUA NO-
A0B xopmoH Bogu go cuHme3upaHemo Ha MHO-
20 HezoBu npou3zBogHu 3a npeogoaaBaHe Ha
kamaboAHU cbecmosnHua. Lleama e ga ce pa3zpa-
6omam BewecmBa ¢ no-uzpazeHu aHaboAHU
kauecmBa, no-crabu aHgpozeHHU edekmu,
ygbAKeHO Guoroz2udHo gelcmBue u Bb3modk-
HOCM 3a nepopareH npuem. Bbnpeku ye nbaHa
gucouuauusa Ha aHgpoz2eHHume om aHaboAHu-
me gelcmBua He e nocmu2Hama, HAKOU CUH-
me3upaHu BewecmBa umam 3HauYuMEAHO NO-
u3pazeHa aHaboAaHa akmuBHocm om ocmaa-
Aaume (38). Cnopeg xumuyeckama cmpykmypa

U HayuHa Ha nNpuAokeHue aHaboAHUMe cmepo-
ugu mo2am ga ce Kaacudpuuupam 8 mpu 2py-
nu: mecmocmepoHoBu ecmepu, 19-Hopmec-
mocmepoHoBu npouzBogHu u 17-00 aakuaupa-
HU MegukameHmu, pa3pabomeHu 3a nepopa-
A€H npuem (44).

AeuveHuemo ¢ mecmocmepoH e NoKa3aHo
npu Bcudku hopmu Ha xunoz2oHagu3bm. B go-
NbAHEHUE, NPUAOXKEHUEMO HA aHgPO2EHU MOXKe
ga uma noAoXKUMeAeH edpekm U Npu gpyau na-
MOAO2UYHU CbCMOAHUA KAMO anAacmuyHa aHe-
MUS§, aHeMus Npu 6bOpeyYHa HegocmambyHOCM,
HacregcmBeH aHeuoHeBpomuueH egem, Han-
pegHaA KapuUHOM Ha 2bpgama u Kaxekcua npu
CIrnH (1, 23). Cynpacpu3zuoro2udHume gos3u
mecmocmepoH ocobeHo B kombuHayua CbC cu-
AoBu mpeHupoBku yBeauuaBam HemacmHama
MbKaH, MYCKyAHama maca u cuaa npu 3gpaBu
mbxe (5). ToBa e u ocHoBHama npuuuHa 3a
ynompebama Ha cmepouga om nogpacmBaw,o-
MO NOKOAEHUE.

INpuembm Ha aHaboau e puckoB 3a 3gpaBe-
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mo Halt-B8eue nopagu koHcymauyusma Ha mBobp-
ge Bucoku go3u, camocmoameaHo uau 8 kombu-
Hauua ¢ gpyau BewecmBa. B ViIHmepHem moxke
ga ce Hamepu onucaHue Ha cmepougeH UUKbA
3a HanpegHaau, koumo BkatouBa ynompeba Ha
Testosterone Enanthate - 800 mg cegmuyHO Ha-
peg ¢ Deca-Durabolin 500 mg Ha cegmuua u
Stanozolol - 50 mg BcekugHeBHo. 3a cpaBHeHue
npocurakmuyHama go3a Stanozolol, uznoa3Ba-
Ha npu HacaegcmBeH aHzauoHeBpomuueH omok
e 2 mg Ha geH, kamo 6 ma3u go3a cmpaHuyHu-
me egpekmu Ha npenapama ca MUHUMaAHU (8).

[MpogbAKUMEAHUAM Npuem Ha cynpagu-
3U0AO2UYHU go3u aHaboAHU cmepougu oka3Ba
cmpaHuyHu epekmu Bbpxy cbpgeuHo-cbgoBa-
ma cucmema Kamo XunepmoHus, Kapguomuona-
mus, AeBokamepHa xunepmpodus, gucaunuge-
MUf, MUOKapgHa ucxemus, HapyweHusa 6 koazy-
Aauuama u apummuu (18). 3a pazauka om noBu-
WEHOMO apmepuaArHO Haafa2aHe u gucAunuge-
MUAMA, KOUMO Ce Kopu2upam cAaeg cnupaHemo
Ha 3Aoynompebama, amepockAepomuyHume
NPOMEHU U Kapguomuonamuama BepoamHo ca
Heobpamumu (18). Ashar u cvaBm. o606waBam
pe3yamamume om 49 HaAudHU O MOMeHma
npoyuBaHusa u 3akatodaBam, e npu amaemuyHu
MbXKe ¢ HapyweHua 8 aunugHua npodgua (Buco-
KU cmoUHOCMU Ha AUNONPOMEUHUME C HUCKa
NABMHOCM U NOoHUXXeHU HuBa Ha Aunonpomeu-
Hume ¢ Bucoka NAbMHOCM), XunepmoHua U NPo-
MeHeHU pa3mepu Ha aaBama kamepa caegBa ga
ce uma npegBug Bb3moxHa 3a0ynompeba c
aHaboau (3). TpabBa ga ce 3Hae, ye no-zoAama-
ma Yacm om nompebumeAume Ha cmepougu
He npu3zHaBam npeg cBoume Aekapu, ye npue-
Mam XOpMOHaAHU npenapamu (34).

[Mpuembm Ha aHgpPO2EeHHU npenapamu e
cBbp3aH ¢ npexogHo noHukaBaHe Ha 20Hagom-
ponuHume u HamaraBaHe Ha pazmepume Ha
mecmucume. Yacm om amaemume CbobOwa-
Bam 3a npomeHu B Aubugomo u epekmuAHa
gucyHkuyua B kpaa Ha cmepougHume UUKAU
UAU cAeg cnupaHemo um (28). Onumume ¢ Xu-
Bomtu nokazBam, ye kombuHUpaHemMo Ha u-
3UdecKu ynpaxkHeHUA CbC Cynpagpu3uoA02UHHU
go3u nandrolone decanoate npegu3BukBa anon-
mo3a Ha 2epmuHamuBHua enumea 6 mecmucu-
me u BrowaBa 3HayumeaHo kayecmBomo Ha
cnepmama (39). MNMpuao>keHuemo Ha aHaboAu

npu 6oguburgepu cbwo Bogu go noHuxkaBaHe
Ha 6poa Ha cnepmamo3ougume u cbomBemHo
Ha cpepmuaumema (6). EHgokpuHHUam gucba-
AaHC u penpogykmuBHama pyHkuua obukHoBe-
HO Ce HOpMaAu3upam, cAeg Kamo npuembm Ha
aHaboAu 6bge npekpameH (37, 42). B nogkpena,
Boyadjiev u cbaBm. onucBam cayuad Ha 6bA2ap-
cku amaem, 3aoynompebaBaa ¢ Bionabol u
Retabolil, y koeomo nbpBoHayarHo ca ycmaHo-
BeHu ecmpemMHO HUCKU KOHUeHMpayuu Ha mec-
mocmepoHa u azoocnepmua. [lem meceua no-
KbCHO nauueHmbm Beye e C oAu2ocnepmus, a
10 meceua caeg cnupaHemo Ha aHaboAHume
cmepougu - HuBama Ha mecmocmepoHa ca ce
HOpMaAU3UpPaAU, a KOHUEHmMpauuama Ha cnep-
mamo3ougume gocmuea 20 muauoHa 6 ml (7).
Bv3cmanoBaBaHemo Ha cnepmamozeHe3zama
obaue npu HAKOU e MHO20 no-6aBHo, omkoAKo-
MO € Npu gpyau u moxe ga ce npugpyskaBa om
gedpekmu 68 medomuyHomo geaeHe Ha noroBu-
me KaemKu (26, 37). AaAu caeg gbA2020guUHA
ynompeba Ha cmepougu eepmuHamuBHama
(hyHKUUA HauCMuHa ce HopmaAu3zupa npu Bcuu-
KU U KakbB e puckbm om nocaegBawu 2eHe-
MUYHU aHOMaAUU noHacmoawem ocmaBa Heac-
HO.

Ynompebama Ha aHaboAHU npenapamu mo-
e ga ce cbnpoBoskga u oM gpyau comamuyHu
HapyweHus. [Mpuembm Ha oparHO akmuBHu 17-
oL aAKuAupaHu cmepougu ce cBbp3Ba c pazBu-
muemo Ha pa3AudHU yepHogpobHu yBpexga-
HUA KamO NeAuo3a, UHMpaxenamaAHa XxoAecma-
3@, QgEHOMU U KapuUHOMU, aH2UOCapKOM U gopu
choHmMaHHa pynmypa Ha 4yepHua gpob. [Npome-
HU B8 yepHOgpoOHamMa hyHKUUA Ce cpewam u3-
KAIOUYUMEAHO PAgKO Npu ynompeba Ha Heaaku-
AUpaHu aHaboau (18). Bbnpeku ve nocoyeHume
edpekmu ca onucaHu camo 6 omgeaHu uzoaupa-
HU cAydau, npaBu BneyamaeHue, ye noBeuemo
VIHmepHem cxemu Ha NpumepHU aHabOAHU UUK-
AU npenopbuBam cbweBpemeHHO U npuem Ha
Xenamonpomekmopu.

B gonbAHeHume, cmepougume mozam ga
oka3zBam u mHo20 gpyeu ecpekmu Bbpxy puszu-
Kama u ncuxukama Ha me3u, Koumo 3A0ynom-
pe6aBam ¢ max. [Npu >xeHu aHgpo2eHHUMe cme-
pougu npegu3BukBam Bupuauzauua u meHcm-
PUaAHU HapyweHus, Npu MbXKe - 2UHEeKOMac-
mus. INpuemsbm Ha aHaboau B8 mBbpge paHHa
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Bb3pacm Bogu go npeguBpemeHHomo 3amBa-
paHe Ha enudgu3zume u nocaegBaw, NO-HUCHK
kpaeH pbcm (15). Bbnpeku ye He 3acmpawa-
Bam npako >kuBoma, me3u cmpaHu4HU ecpekmu
Mo2am ga ce ompazam HebAazonpusmHo Bbpxy
camouyBcmBuemo Ha nogpacmBawume. Oc-
Ben moBa aHaboAHUMe cmepougu npako Bb3-
geticmBam Bbpxy ncuxukama Ha mAaagexkume:
23% om nompebumeaume Ha XOpMOHaAHUMeE
cpegcmBa cbobwabam 3a genpecus, MaHuA UAu
xunomanusa (33). pbuko naauebo-koHMpoAupa-
HO npoyuBaHe noka3zBa, ye ynompebama Ha
cbBpemenHu aHaboau Bogu go wupok cnekmbp
OM NCUXONAMOAO2UYHU CMPpaHUYHU edekmu
kamo BpaxgebHocm, azpecusn, ¢pobuu, genpe-
cuu, obcecuu, KomnyAacuu u m.H. BaxkHo e ga ce
ombeAeXku, yve mexecmma Ha NncuxudyHume
NnpomeHu e npako cBbp3aHa ¢ gozume Ha U3NOA-
38aHume megukameHmu (29). Cyuma ce, ye npu
Hakou nompebumeau Ha aHaboAu moxke gopu
ga ce pa3zBue 3aBucumocm. [MpoyuBaHuama
Bbpxy >kuBomHu u xopa nokazBam, yue ma e
cBbp3aHa ¢ onuougHume cucmemu B mo3bka
(17).

C o2Aeg Ha nocoveHume puckoBe 3a 3gpa-
Bemo Bv3HukBa Bbnpocbm, gaau cmbpmHoOCcM-
ma npu maageskume, ynompebaBauwu XoMoHaA-
HU npenapamu, e noBuweHa. Petersson u cb-
aBm. ca NOgAOXKUAU Ha aHaAu3 HaAu4YHama cma-
mucmuyecka uHgopmauua 3a 1463 gyuwu, npe-
gocmaBuau npobu 3a aHaboAaHu cmepougu
mexkgy 1995 u 2001 2oguHa, cbe cbomBemeH
NOAOXKUMEAEH UAU OmpuuameAeH pe3yamam.
Maagexkume ca 6uau HacoueHu 3a u3zcaegBaHe
om obwponpakmukyBawu Aekapu, KAUHUKU 3a
mepanua Ha 3aBucumocmu, ncuxuampuu u gpy-
2u AeyebHu 3aBegeHua. AaHHumMe nokazBam, ye
He3zaBucumo om Buga Ha u3znpawawama UHC-
mumyuun, CMbpMHOCMMa Npu xopama, ynoms-
pebaBaru cmepougHu mMegukameHmu, e 6uaa
Hag gBa nbmu no-Bucoka B cpaBHeHue ¢ ocma-
Haaume. CpegHama Bb3pacm, Ha Koamo ca Nno-
YUHAAU MAageXkume C NOAOXKUMeAHU npobu e
bunaa 26,5 2o0guHu, a Hal-yecmume NpuYuHU 3a
cmbpmma ca buau camoybuticmBomo u cBpbx-
go3ama Hapkomuuu (32). Apy2o npoyuBaHe Cb-
wo u3caegBa cmbpmHocmma cpeg 62 cuaoBu
chopmucmu, 3a KOUMO ce npegnoAaza, ye ca
ynompebaBaau aHaboaHu cpegcmBa. Caeg 12

20QUWHO npocaegaBaHe cmbpmHoOcMMa cpeg
max e 6uaa 12,9% cpewy camo 3,4% 6 kKoHMpoa-
Hama 2pyna. Hal-uecmume npuyuHU 3a CMbpPM-
ma ca buau camoybuticmBomo u ocmpuam muo-
KapgeH uHgapkm (31). Bucokama yecmoma Ha
camoybuticmBa u 6 gBeme 2pynu nokazBa, ue
Bpb3kama mexkgy ncuxuveckume HapyweHua u
aHaboAHama 3Aoynompeba e MHO20 mAacHa u
cregBa ga 6bge npoyyeHa gemalAHo.

AHaboaHama 3aBucumocm e cpeg npobae-
mume, 3a Koumo cbBpemeHHUMe no3HaHuA ca
Bce owe MmBbpge o2paHuyeHu. SICHO e, ye MHO-
20 mAagexku 3anoduBam ga ynompebaBam cme-
pougu, Ho BcbwHOocmM NnoBeyemo om max u3noA-
368am megukameHmMumMe YUKAUYHO, Kamo 00wo-
mo Bpeme Ha ekcno3uuua He HagxBbpaa egHa
2oguHa. OmgeAHU amaemu obaye NPOgbA-Ka-
Bam ga ynompebaBam aHaboAu NOCMOAHHO U
HezaBucumo om Bb3HukBawume MmeguuuHCKU,
NCUXUYHU, NPOPECUOHAAHU U COUUAAHU YCAOXK-
HeHuAa. VImeHHO npu max cbcmoaHuemo eBoato-
upa go cmeneH, KoAmo MHO20 HanogobaBa ,kaa-
cuveckume” 3aBucumocmu. NMpu me3u xopa ce
ycmanoBaBa noguepmaHa CKAOHHOCM KbM NO-
Aubapmauun, Kamo Hal-4ecmo npuemaHume om
mMAX goNbAHUMEAHU XOPMOHaAHU cpegcmBa ca
PacMeXXHUAM XOPMOH, UHCYAUHbBM, UHCYAUHO-
nogobHuam pacmeskeH pakmop 1 u mpuliog-
mupoHuHbmM (19). 3a pa3zauka om 3a0ynompeba-
ma ¢ aHaboAHU cmepougu, HeAe2aaHUAM Npuem
Ha KombuHayuama om me3u XOPMOHU ce 00CHIK-
ga MHO20 no-pagko B Aumepamypama.

3noynompeba ¢ pacmekeH xopmoH,
uHcyauHonogobeH pacmerken ¢pakmop
1, UHCYAUH U wWumoBugHuU XopMoOHU

Om gbA2U 20gUHU CUHMEMUYHUAM pac-
mexxeH XxopmoH (PX, comamomponuH) ce u3-
noA3Ba ycnewHo 3a AeyeHue Ha HaHU3bM Npu
geua. Tol nogobpaBa kauecmBomo Ha >kuBom
u y Bb3pacmHu nayueHmMu C HamaAeHa eHgo-
2eHHa Npogykuua Ha xopmoHa. PX cmumyaupa
pacme’ka Ha Kocmume u Xpywaaume, nogno-
Maza AunoAu3zama, yBeauuyaBa cunmesa Ha npo-
meuHu u cbomBemHo HampynBaHemo Ha mMyc-
KyAHa maca. lNMoBeuemo om gedcmBuama my
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ce ocbwecmBaBam upe3 cmumyaupaHe Ha
npou3zBogcmBomo Ha UHCYAUHONOgOOHUA pac-
mexeH pakmop 1 (IGF-1) (2). Koeamo ce npu-
Aa2a 3aegHO ¢ mecmocmepoH, PX 3HauumeaHo
HamaraBa meaecHume mazHuHu u yBeauuaBa
HemacmHama mbKaH (25). BepoamHo nopagu
moBa egHoBpemeHHama 3Aoynompeba c aHa-
60AHU cmepougu u PX 3auecmaBa. LlumupaHa-
ma no-2ope aHkema cpeg umHeckayboBeme
B8 Yeac nokazBa, uye 24% om me3u, KOUmMo
ynompebaBam aHaboAu, npuemam u coma-
momponuH (4).

MpuaoykeHuemo Ha PX npu 3gpaBu 6b3-
pacmHu xopa e cBbp3aHo ¢ mHoxkecmBo cmpa-
HUYHU ehekmu Kamo Hanpumep omouu Ha me-
Kume MmbKaHu, apmpaA2uu, CUHgPOM Ha Kap-
naAHUA myHeA u Bb2aexugpamHu NpomeHu
(22). Mpu boaHumMe ¢ akpomezaaua (u cbom-
BemHo ¢ noBuwera cobcmBeHama npogykuua
Ha PX u IGF-1) e ycmaHoBeHa npeguBpemeHHa
CMbpMHOCM nhopagu cbpgeyHo-cbgoBu, bGe-
AOgpOoOHU U pakoBu 3aboaaBarua (36). Ha
npakmuka obave He e acHO KakBu cmpaHuvHu
egpekmu buxa Bb3HUKHAAU NPpU gbA2020gUWIHA
egHoBpemeHHa ynompeba Ha pazauuHu Bugo-
Be aHaboaHu cmepougu 6 kombuHauua ¢ PX.

YoBewkuam pekombuHanmer IGF-1 e pas-
pabomeH 3a AeveHue Ha geua C HapyweHus 6
pacme>ka u boAHU ¢ mexkka uHcyauHoBa pesuc-
meHmHocm. Tol onocpegcmBa MHO20 om aHa-
6oaHume epekmu Ha PX, cmumyaupa cuHmesa
Ha npomeuHu 8 myckyaume u noBuwaba Auno-
Auzama. Te3u kayecmBa 20 npaBam mHo20
nogxogauw, 3a paznpocmpaHeHue cpeg amae-
mu, KOUMO Uuckam ga nogobpam nocmuXKeHus-
ma cu upe3 3abpaHeHu memogu (13). AHOHUM-
HU nompebumeau om HmepHem chopymume
Hapudam IGF-1 ,HoBomo uygogelHo pacmeix-
Ho cpegcmBo Ha 90-me”.

Ha nazapa ce cpewam g6e pazHoBugHoc-
MU Ha XOpMOHa: pekombuHaHmeH yvoBewku
IGF-1 u pekombuHaHmeH npomeuHoB komn-
aekc om IGF-1 u cBbp3Bawua IGF-1 npomeuH 3
8 ekBumorapHo cbomHoweHue. Hat-yecmume
cmpaHu4YHU epekmu Ha me3u npenapamu ca
xunoz2aukemus, boaka 8 yearocmume, 2aaBobo-
AUE, MUaA2UU U 3agbp>kaHe Ha mevHocmu. [pu
npuAazaHe Ha KOMOUHUpaHUA MegukameHm
obaue, IGF-1 yupkyaupa nog popmama Ha Kom-
NAEKC, Nopagu KOemo NAA3MEHUAM MY NOAY-

»*kuBom ce ygovaxkaBa, a cmpaHuuHume eqgek-
mu HamaraBam. Bounpeku moBa npu mBubpge
20AAMa go3a UAU egHOBpeMeHHO npuAo>KeHue
Ha UHCYAUH moXKe ga Bb3HUKHE Xuno2Aukemua
(13).

MHcyauHbm cobwo ce uznoazBa om amae-
mume nopagu u3pa3zeHume cu aHabOAHU Ka-
yecmBa. KakBo e peaaHomo nompebaeHue Ha
XOpMOHa cpeg amambopume 668 pumHec 3a-
AuMe He e uzBecmHo. AHOHUMHa aHKema pa3zk-
puBa, ye om 500 nompebumeau Ha aHaboAHU
cmepougu, 25% ca npuemasu gonbAHUMEAHO
uHcyauH B gosa mexkgy 2 u 60 eguHuyu/gHeB-
Ho. ToBa nokazBa, yue 6 nepuoga 1997 - 2006
yecmomama Ha 3a0ynompeba ¢ mo3u XOpMOoH
ce e yBeauuunra noBeue om 12 nbmu. CaegBa
ga ce noguyepmae, ve 78% om yuyacmHuuume 6
npoyuBaHemo He ca GuAau cnopmucmu, m.e.
Npuembm Ha MegukameHmu e UMaa 3a UeA No-
CKOPO KO3MEeMUYHU NPOMEHU, OMKOAKOMO NO-
gobpeHue Ha nocmuykeHuama (10, 30). Heom-
gaBHa nog Hawe HabalogeHue bewe maagex,
ynompebaBaar npogvuaxkumeaHo Bpeme no 90
€gUHUUU UHCYAUH Ha geH c ueA pa3zBumue Ha
MYCKUAU.

3a pasauka om 3aoynompebama ¢ aHa-
60AHU cmepougu, 6e3KOHMPOAHUAM NpUEM Ha
UHCYAUH moxke ga goBege go cmbpm BegHaza.
B Aumepamypama ca onucaHu HAKOAKO CAy4an
Ha XUNO2AUKEMUYHA KOMa Npu MAAgu MbXKe
CAEg CMAHA Ha u3noA38aHUA UHCYAUH, KaKmo U
cAeg npuroxkeHue Ha mBbpge Bucoka go3a -
70 eguHuuu (11, 20). Bb3MOXHO € ga uma CAy-
yau ¢ pamaneH kpad, HeuzBecmHu Ha wupoka-
ma obwecmBerocm. He mpabBa ga ce nogue-
HAaBam Ccbwo mMaka edekmume Ha Yecmume
xunoz2aukemuu Bbpxy HepBHama cucmema u
ncuxukama Ha mAagexxkume.

bezaa cnpaBka B MHmepHem noka3Ba, ye
KbM UUKbAA C MECMOoCMepoH, pacmexxeH Xop-
MoH, IGF-1 u uHCYAUH e ,>)kerameAHO” ga ce go-
6aBam u wumoBugHu xopmoHu. [MpumepHa
cxema npenopbyBa mpuldogmupoHUH, Kamo
nbpBoHauaaHama go3a e 12,5 ug, a Bnocaegc-
mBue ce cmuea go 100-150 pg/gHeBHo.
CmpaHuvyHume egekmu npu 3aoynompeba ¢
MUPOUgHU XOPMOHU ca gobpe u3zBecmHu: yc-
KopeHue Ha kamaboaHume npouecu 8 kocmu-
me u Myckyaume, naanumauuu, noBuweHa
HepBHocm, apummuu u gpyau (15).
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KomeHmupaHume gomuyk HexkeaaHu gelic-
mBua 3acaeam camo npekume epekmu om
npego3upaHemo Ha XxopmoHaAHu BewecmBa.
He no-maabk npobrem obaue e u npuembm Ha
HeAe2aAHO CuHmes3upaHu uAu gaswubBu cybce-
maHuuu, BkAlOMUMEAHO U Ha npenapamu,
npegHa3HaveHu 3a BemepuHapHu Hyxgu (14).
OcBeH moBa no Bpeme Ha cmepougHumMe UUK-
AU, KAKmMO U npu maxHomo npekpamsaBaHe, ce
uznoa3zBam mHoz20 gpyau AekapcmBa u xpaHu-
meAHuU gobaBku ¢ uea ga ce nogobpu epekma
UAU ga ce Hamaaam cmpaHuvHume getcmbBus.
Cnucbkbm Ha me3u BewecmBa moxke ga
BratouBa: yoBewku XopuoH20HAagOMPONUH, aH-
muecmpo2eHU U apomamaszHu UHxubumopu ka-
mo clomiphene citrate, tamoxifen, raloxifen,
cyclofenil, aminoglutethimide, exemestane,
testolactone, formestane, letrozole u anastro-
zole, cmumyaaHmu Ha HepBHama cucmema Ka-
mo amgpemamuHu, coffeine u ephedrine, guype-
muuu, clenbuterol u gpyau (15). Bb3moxxHume
CXemu U KomOUHauuu ca pa3AudHuU u ce u32om-
Bam om cbomBemnu ,Cneuuasucmu”, yuamo
KOMNEeMeHMHOCM 4ecmo e MHO20 CbMHUMEA-
Ha. ABGCOAIOMHO HEACHU Ca U gbA20CPOYHUME
CMpaHUYHU epekmu Ha noAudpapmayuama, Ka-
MO Hanpumep KaHUEpO2EHHUAM nNOMEHUUaA
Ha KombuHauuama oM UHCYAUH, pacmeskeH
xopmoH, IGF-1 u aHaboaHu cmepougu.

C o2aeg Ha obekmuBHocmma mpa6Ba ga
ce noguepmae, ye 6 Hakou ViHmepHem calimo-
Be pekramume Ha cmepougu U gpyau XOpPMO-
HaAHU cybcmaHuuu ca NpUgpy>keHU om KOHK-
pemHa meguuyuHcka uHgopmauua 3a Bb3mox-
HUMe HeXXeAaHu nocaeguuu. ToBa obave cbB-
cem He Baxku 3a Bcuuku eAeKMpPOHHU u3gaHua.
CoweBpemeHHo Hakou nogpacmBawu, Koumo
meumaam 3a BHywumeaHa gu3uka, Hamam ab-
contomHo HukakBa npegcmaBa 3a peaanHume
puckoBe om 3ar0ynompebama ¢ XopmoHu. Ao-
pu Bb3pacmHuU amepukaHCKU amaAemu, Koumo
npuemam aHaboOAHU cmepougu om 20guHU, ca
ykaceHu om HauBHoCcmmMa, ¢ KOAMO nogpacm-
Baw,omo NoKoAeHUEe ce OMHACA KbM MAXx:

, ...B Kpaa Ha 40-me amaemume eu u3noa3Ba-
xa BHumameaHo, goligoxa 50-me u ce noaBuxa
cuHmemuku, npe3 60-me 3anoyHaxa uzcregBa-
Husa, 8 kpaa Ha 60-me u Hayaromo Ha 70-me Ae-
kapcmBeHume KOMnaHUU OCb3Haxa, 4Ye nasa-
pbm e agcku 20Aam U xBvbpAauxa Marko goaapu

3a npoy4BaHua. Ceeza cmepougume ca MOAKO-
Ba croxkHu u cmaBam Bce NOo-CAOXKHLU...

He mucas, 4ye maromo moxxe ga HacmuzHe go-
3ume uAu Haykama 8v8 Bcuuku max. A u ceea
a2u u3znoazBam mHoeo noBeue xopa.. Taka 4e
creg 20 eoguHu we Bugume yaa Kyn xopa ga
ymupam. Ho mpabBa ga novakame 20 eoguHu”
(12).Tazu 3r08ewa npozHo3za Ha Bvb3pacmen
aHaboaeH ,user” He 6uBa ga cmaBa dpakm Hu-
mo B bbazapua, HUMO Hakbge no cBema. 3a-
moBa e HeoOXxoguMoO mMAagume xopa ga pa3no-
Aazam ¢ noBeue obekmuBHa uHpopmauua 3a
XOpMOHaAHUMe cpegcmBa, KoaAmo ga noAyda-
Bam om cBoume Aekapu, a He om cAy4alHu
dopymu B8 mpexkama. BepoamHo meguuuHcKu-
am nepcoHaA 6 cnewHume omgeAeHus, NCUXu-
ampuvHume u BbmpewHuUMe KAUHUKU we ce
cpewa Bce no-uecmo ¢ nocaeguuume Ha aHa-
6oAaHama 3a0ynompeba, nopagu koemo mpab-
Ba ga e HaacHO ¢ peaAHUMe pa3mepu Ha NPoob-
Aema u ga e gobpe nogeomBeH, 3a ga moxe ga
okaxke akmuBHa nogkpena Ha 3aBucumume.
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Abstract

The antimitochondrial antibodies, found in
over 90% of patients with primary biliary cirrho-
sis, are the main immunological marker in the
laboratory diagnosis of this disease. The prob-
lem concerning clinical value of antimitochondr-
ial antibodies becomes more complicated given
the fact that they could be positive in other
autoimmune disorders as well. The indirect
immunofluorescent assay is a standard method
for antimitochondrial antibodies detection.
However its sensitivity when routinely applied

Pe3iome

AHMUMUMOXOHgpPUAAHUME aHMumMeAa,
koumo ce omkpuBam npu Hag 90% om GOAHU-
me ¢ nbpBuyHa GuauapHa uupo3a, ca ocHOBHU-
am umyHoAoz2uveH mapkep 6 aabopamopHama
guazHo3za Ha 3aboaaBaHemo. KauHuuHama
CMOUHOCM Ha aHMUMUMOXOHgpPUAAHUME aH-
mumeaa e caroxeH Bbnpoc, kamo ce uma npeg-
Bug, ye me ce nogumuBupam u npu gpyau ab-
mMouMyHHU 3a6oaaBaHua. CmaHgapmHuam me-
MOg 32 MAXHOMO ONpegeAaHe e UHgupeKkmHa-
ma umyHogAayopecueHuua. YybcmBumen-
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for antimitochondrial antibodies determination
remains disputable. A new approach for that is
the indirect immunofluorescence on serum-free
cell lines, carrying mitochondrial antigens. The
difficulty in interpretation of a negative or a pos-
itive antimitochondrial antibodies’ result from
indirect immunofluorescence implies the need
for introduction of other sensitive and specific
methods and even diagnostic immunological
algorythm to the diagnosis of primary biliary cir-
rhosis. The enzyme-linked immunosorbent assay
(ELISA) and immunoblot present contemporary
approach for the detection of most significant
antimitochondrial antibodies against M2 mito-
chondrial antigen in the disease.

Key words:

Hocmma U e Bce owe npegmem Ha guckycuu.
HoB nogxog 3a gokazBaHemo Ha aHmMumumo-
XOHgPUAAHU aHMumeAa C UHgupeKkmHa Uumy-
HohAyOpecueHuua ce npegaaza upe3 bOe3ce-
PYMHU KAEMBYHU AUHUU, HOCEeWU MUMOXOHQ-
puaAHU aHmMuzeHu. TpygHoCcma npu uHmMepnpe-
mayuama Ha ompuuameAeH UAU NOAOXKUMe-
AEH pe3yamam om umyHoAyopecueHmMHomMo
u3caegBaHe 3a aHMUMUMOXOHgPUAAHU aHMU-
meAa HaAaza Heobxogumocmma om no-uyBcm-
BumeAHu U cneyuguyHU MEMOgGU U gOpu guae-
HOCMUYeH UMYHOAO2UYEH arzopumbm B guae-
Hocmukama Ha nbpBuyHa OuauapHa uuposa.
EH3umHO-cBbp3aHUamM umyHo-copbeHmeH me-
mog u umyHobrombm ca cbBpemeHeH nogxog
3a gemekuuama Ha Had-8a>kHume aHmumumo-
XOHgpPUAAHU aHMumeAa cpewy MUmoXOHgpuU-
aAHUA aHmuzeH M2 npu 3aboaaBaHemo.

KatoyoBu gymu:

antimitochondrial antibodies, primary biliary
cirrhosis, indirect immunofluorescence, ELISA,
immunoblot

aHMUMUMOXOgHPUAAHU aHmumeaa, nbpBuuHa
OGuAauapHa uupo3a, UHgUpPeKMHa UMYHOMAYO-
pecueHuus, ELISA, umyHobaom

Introduction

Primary biliary cirrhosis (PBC) is an organ-
specific autoimmune disease affecting most fre-
quently women at the fourth and sixth decades
of life (34). It is marked by slow progressive
destruction of the small-to-medium bile ducts,
which leads to chronic cholestasis and often
end-stage liver disease. The early diagnosis of
PBC, especially at the anicteric stage, is very
important. The continuous treatment with the
main therapeutic agent (Ursodeoxycholic acid)
with 13-15 mg/kg/daily shows a reduction in
liver biochemistry, jaundice, and ascites, thus
distancing the liver transplantation (10,12).

PBC is characteristic with:

1) cholestasis (itching),

2) increased alkaline phosphatase more
than 6 months and

3) positive antimito-chondrial antibodies
(AMA) (18). The most distinctive immunological
sign of PBC - positive AMA in serum, confirm
the diagnosis. They are routinely detected in
indirect immunofluorescent assay (IFA) (13). The
main disadvantage of this method is its impossi-
bility to reach maximum sensitivity (it varies
between 72 and 89%). AMA titer of 1/40 is
accepted as patognomonic for PBC but titers
below 1/80 may be observed in other diseases
as well (34).

The problem of diagnostic value of AMA
becomes more complicated giving the fact that
they could be found positive in other autoim-
mune diseases (35). However, AMA testing in
patients suspicious for PBC is necessary but the
interpretation of a positive or a negative result
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from IFA titer is a challenge in the context of all
clinical signhs and laboratory constellation.
Recently, the concept of other and more-sensi-
tive methods for AMA detection rises as well as
the necessity to introduce a diagnostic immuno-
logical approach (algorithm) to the disease.

AMA - Inductors or markers of PBC?

According to the physical and chemical
characterization of antigens and their localiza-
tion in the mitochondrial membrane, nine dis-
tinct AMA types are known. Four of them are
found in PBC - anti-M2, anti-M4, anti-M8 and
anti-M9 AMA (13). The most important for PBC
diagnosis are AMA with IgM isotype, directed
against five components of the M2-antigen:

1) E2 subunit of the pyruvate dehydroge-
nase complex (PDC),

2) 2-oxoglutarate dehydrogenase complex,

3) branched chain 2-oxo acid dehydroge-
nase complexes,

4) E1-alpha subunit of PDC and

5) E3-binding protein (protein X). The main
antigenic epitope for AMA-M2 is PDC-E2,
which is a part of the inner mitochondrial mem-
brane (17). Newer data show that its immun-
odominant domains are not only lipoyl-binding
but also have catalytic activity (4). M2, M4 and
M8 antigens, recognized by AMA, are situated
in the outer mitochondrial membrane and their
diagnostic value for PBC is uncertain (13).

AMA are the main immunological marker
in PBC but they do not cause the disease (13,
19). AMA in PBC are usually found in high titers
(>1/160) and in over 90% of PBC patients (34).
They can precede the clinical and biochemical
manifestations of the disease 10-15 years and
sometimes are determined when testing other
autoantibodies routinely. Although some
authors report about correlation between PBC-
specific AMA and PBC severity and prognosis
(28), the dominant concept is that there is no
association between serum AMA concentra-
tions and disease progression (13,22). Then
what drives the PBC pathogenesis? The role of
exogenous factors and genetic predisposition is

proposed (11, 20). It is accepted that during the
apoptosis of biliary intraductal cells a large quan-
tity of PDC-E2 antigen is released. It induces for-
mation of specific autoreactive CD4+ and CD8+
T cells, responsible for the destructive process in
biliary cells. The last are considered innocent vic-
tims of autoimmune attack (13, 21). Bacterial
infection has been invoked in the etiopathogen-
esis of PBC. A molecular (epitope) mimicry and
cross reactivity between mitochondrial antigens
and E.coli, as well as with mycoplasma and virus-
es have been reported (1, 13, 20). All these data
imply the multifactorial genesis of the disease,
with genetic and environmental factors inter-
playing to determine PBC onset and progres-
sion.

Circulating serum AMA cannot be detected
in some patients with clinical, biochemical and
histological signs of classical PBC (34). This con-
dition is known as ,autoimmune cholangitis” or
,AMA-negative PBC“ (2, 23). PBC and autoim-
mune cholangitis are not ,overlap” syndromes.
They have the same clinical features whereas
,ovelap” is a term concerning two or more
autoimmune diseases, for example PBC and
autoimmune hepatitis (AIH). New non-M2 AMA
(60 u 80 kDa) are found in patients with AMA-
M2 negative PBC (6). They could serve as an
additional marker to the serological diagnosis of
the disease.

AMA-M2 serum levels decrease in post-
transplanted patients but do not disappear com-
pletely (34). It is suggested that infectious or
toxic factors cause antigenic expression of
epithelial cells from the donor transplanted liver.
These antigens are recognized by AMA.

Almost one third of PBC patients do not
show clinical symptoms but present deviation in
laboratory liver functional tests. AMA presence
may be the first sign of the disease in the
absence of clinical features and cholestatic liver
enzymes (34). If AMA are not found or are in
low titers but patients have elevated levels of
liver enzymes or have taken hepatotoxic drugs,
the liver biopsy is necessary to confirm or dis-
miss the diagnosis PBC.

AMA tested in serum have leading role in
PBC diagnostics. However, they could be found
in healthy individuals as well as in patients with
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infectious or other autoimmune disorders -
tuberculosis, viral hepatitis, autoimmune hepati-
tis, systemic sclerosis (30%), primary Sjogren
syndrome (5%), pernicious anemia, autoim-
mune hemolytic anemia, systemic lupus erythe-
matosus (1%) (13, 16, 33). These findings indi-
cate that the role of AMA in PBC diagnostics
should not be overestimated although some
AMA positive individuals could develop PBC.

In addition to AMA, PBC sera can present
specific antinuclear antibodies (ANA). They are
detected in about 25% of PBC patients. These
ANA are directed against several nuclear pro-
teins which are autoantigens in PBC - Sp100, the
promyelocytic leukemia protein PML, Sp140
and the small ubiquitin-like protein SUMO (9,
14). The corresponding ANA generate an inter-
esting fine fluorescent pattern in HEp-2 cell line
- multiple nuclear dots (MND). Other specific
ANA react with two components of the nuclear
membrane pore complex (gp 210 u NUP62). In
IFA they are visualized as bright perinuclear flu-
orescence. In recent years, the clinical signifi-
cance of specific ANA in PBC has been widely
investigated. It is proposed that, different from
AMA, PBC-specific ANA correlate with disease
activity and have an apparently higher preva-
lence among AMA-negative PBC patients thus
becoming useful for PBC diagnostics and prog-
nosis (13, 29).

Methods for AMA detection

Methods applied in routine immunological
practice for AMA testing (IFA, ELISA and
immunoblot) are based on the opportunity to
use conjugated with fluorochromes or enzymes
anti-human sera.

1. Indirect immunofluorescent assay for
AMA (IFA-AMA). IFA for AMA is a sensitive and
specific method but it is semi-quantitative
(determines AMA by titers) and subjective
(dependent on observer’s experience) (Table 1).
Another disadvantage of the test is that up to
15% of PBC sera are AMA-negative when exam-
ined in indirect immunofluorescence (13). The

standard substrates for IFAAAMA are cryostat tis-
sue sections of rodent kidney or HEp-2 cell line.
In tissue sections AMA are presented as granu-
lar fluorescence of the cytoplasm of the epithe-
lial cell in distal and, to a lower extent, in proxi-
mal renal tubules, in hepatocytes, and in stom-
ach parietal cells. Bradwell A. et al. consider that
mouse kidney tissues are more sensitive than
HEp-2 cells for AMA detection and propose to
use kidney sections in confirmatory tests (3). The
absence of cells in mitosis as well as the difficult
differentiation between AMA fluorescent pat-
tern and the one of antibodies against liver-kid-
ney microsome antigen (LKM-1) requires anoth-
er confirmatory method. Zuber and Reckten-
wald indicate that the introduction of HEp-2 cell
cultures as substrate for IFAAMA makes the
method more sensitive (33). HEp-2 cells give a
specific pattern of mitochondrial fluorescence -
granular filamentous staining of the cytoplasm.
The disadvantage of cell substrate is that it may
generate false-positive AMA results (25).

The serum-free cell lines are another possi-
ble substrate for AMA detection by IFA except
standard kidney tissues and HEp-2 cells. Our
studies on McCoy-Plovdiv serum-free cell line
demonstrated that McCoy-Plovdiv cells are simi-
lar to HEp-2 ones in the serological testing of
ANA and AMA (7,32). This cell line is cheaper
alternative than standard serum-supplemented
substrates due to the absence of serum in the
culture medium. To facilitate AMA determinan-
tion by IFA, we developed a new serum-free cell
line - HEp-2 Plovdiv F (5). Our team found very
good correlation between HEp-2 Plovdiv F cells
and standard HEp-2 cells concerning the mito-
chondrial fluorescence pattern and AMA titer
(7). The low cost of IFAAMA with serum-free
cultures is an attractive perspective to apply
them in AMA and ANA screening.

2. Indirect immunoperoxidase test for
AMA (IPAAMA). This assay is similar to IFA. It
utilizes tissue sections or cell cultures as sub-
strates but the difference is that the anti-serum is
conjugated with peroxidase, not with fluo-
rochromes. In IPA the object is observed using a
light microscope. It could be preserved for long
time without change. Comparing IFAAMA with
IPA-AMA when HEp-2 substrates are applied,
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Comparison between indirect immunofluorescence, enzyme-linked immunosorbent assay and
immunoblot for AMA detection

Methods IFAAMA ELISA-M2 Immunoblot-M2
* Sensitive * Sensitive * Very sensitive
* Specific * Specific * Standardization
Advantages * Cheap * Objective of mitochondrial

* Simultaneous screening | * Standardization of antigens
of several autoantibodies mitochondrial antigens
* Good reproducibility * Semi-automated
(£ 1 titer) * Possibility to test

many sera
* Possible false-positive * Incorrect selection * Unspecified specificity
results from reactivity of the cut-off * Limited to antigens,
against other * Limited to antigens, immobilized
mitochondrial antigens presented in the wells on the strip

* Lower sensitivity for * Eventual loss of

Disadvantages | * Semi-quantitative AMA, detected sensitivity for AMA,

* Subjective against conformational detected against
* Dependent on epitopes conformational
personnel qualification epitopes
* Limited number * More difficult for
of tested sera performance
* Dependent on antigen * Time-consuming
expression * High inter-laboratory
* High inter-laboratory variability
variability

Fritzler M. et al. found higher end-point AMA
titer by IPA (8). This assay allows very good res-
olution of the image, easy interpretation and
may be proposed as a reliable alternative to IFA-
AMA in laboratories lacking fluorescent micro-
scope equipment.

3. ELISA for AMA-M2. ELISA with purified
or recombinant M2 antigens is used for AMA
detection. Compared to IFA and immunoblot,
this method is faster. Patel D. et al. established
higher specificity of IFAAAMA with rodent tissue
sections than ELISA with recombinant M2 anti-
gens (27). However, most studies have consis-
tently demonstrated that ELISA with recombi-
nant M2 antigens possesses higher sensitivity
and specificity than IFA for AMA, especially in

AMA-negative PBC patients (15, 22, 24, 25).

4. Immunoblot AMA-M2. Muratori P. et al.
demonstrated significantly higher diagnostic sensi-
tivity and specificity of the immunoblot in compari-
son with IFA for AMA on HEp-2 cells and tissue sec-
tion. They also found better sensitivity and similar
specificity of this test compared to ELISA with
recombinant antigens (25). Neverthelss, the high
immunoblot sensitivity correlates with lower speci-
ficity than IFAAAMA (15). Nezu S. et el. detect AMA
by immunoblot in 34% AIH patients who are AMA-
negative in IFA (26). In summary, the diagnostic
specificity of immunoblot for AMA is still debated.
It is expensive, more difficult for performance and
may be applied in specialized laboratories.

18
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Recommended diagnostic algorithm ol und vely) (34). Pat
o = gical jaundice, respectively . Patients are
for AMA detection in PBC presented often with cholelithiasis (39%). The

sonographic examination of liver and biliary
pathways should answer the following ques-
tions: ,is there a stop?”; ,where is the stop?” and
eventually ,what is the cause for the stop?”.
According to Sherlock, ERCP (endoscopic retro-

The diagnostic approach in PBC patients
starts with differential diagnosis between intra-
and extrahepatic jaundice (therapeutic and sur-

Diagnostic algorithm for detection of AMA and specific ANA in PBC

Patient with clinical and biochemical
signs of primary biliary cirrhosis

|

ﬁ)ﬁjs?;ﬁic’;ﬂgr IFA or IPA for AMA with combined tis-
PBC-AIH overlap l sue sections (kidney, liver and stomach)

Confirmatory test to exclude
anti-LKM -1 antibodies

—
\ / Confirmatory test ELISA

: for AMA-M2
IFA or IPA for AMA with
cell cultures

Mitochondrial l

pattern and/or ]
MND+ AMA immunoblot

Y Y

Diagnosis: PBC

Legend to figure 1:

AMA - antimitochondrial antibody, ANA - antinuclear antibody, ASMA - anti-smooth muscle antibody,
AIH- autoimmune hepatitis, IFA - indirect immunofluorescent assay, IPA - indirect immunoperoxidase
assay

LKM-1 - liver-kidney-microsome-1, MND - multiple nuclear dots, PBC - primary biliary cirrhosis
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grade cholangio-pancreatography) is indicated
in PBC for: male patients, absence of itching,
pain, atypical histological changes or negative
AMA (30). However, in later cirrhosis stages the
establishment of certain histological diagnosis of
PBC is not always possible.

The analysis of literature influenced us to
look for a generalized laboratory diagnostic
algorithm for AMA and ANA testing in PBC
patients sera (Figure 1). It is desirable to test spe-
cific PBC-autoantibodies only in the presence of
clinical and biochemical symptoms of the dis-
ease since the reaction against mitochondrial
antigens could be determined in lower rate in
healthy people and in patients with other
autoimmune or non-autoimmune disorders. The
Consensus Statement from the Committee for
Autoimmune Serology of the International
Autoimmune Hepatitis Group (IAIHG) is to per-
form the initial screening of AMA and ANA on ¢
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Abstract

Introduction: The concept of cardiac syn-
drome X (CSX) includes patients, mainly women
before or in the period of menopause fulfilling
the following three major criteria: chest pain,
positive exercise-strain test, normal coronary
angiogram. In most cases, the syndrome is asso-
ciated with symptoms of impaired functional
capacity leading to disability, increased risk for
psychological morbidity and a consequent poor
quality of life.

Aim of the study: to investigate if there is a
pathoetiological substratum of impaired func-
tional capacity in patients with CSX using gated
SPECT CT at rest and in exertion.

Material and methods: a prospective ran-
domized study including 26 consecutive

Pe3siome

BwvBegenue: KoHuenuuama 3a KapguoAO-
2uveH cuHgpom X (KCX) obeguHaBa nauueHmu,
npegumHo >keHu, B8 nepuog Ha npe- uAU nocm-
MeHONay3ama, CbC CAegHUME MpuU 20AeMU Kpu-
mepua: munuyHa 2pbgHa 6oAka, no3zumuBeH
mecm ¢ HamoBapBaHe, HOpmaAHa KOpoHapHa
aHauozuozpadgua. B noBeuemo cayyau cuHgpo-
mbm e cBbp3aH ¢ HamareH (PYHKUUOHAAEH Ka-
nauumem Bogew, go uHBaauguzauun, noBuweH
puck om ncuxuyecku pazcmpoucmBa u nocaeg-
Bawo BaoweHo kauecmBo Ha >kuBom.

Llen Ha npoyyBaHemo: ga u3caegBa na-
moemuoAo2uYHUA cybcmpam Ha HamaseHuA
(PyYHKUUOHAAEH Kanauumem Nnpu navueHmu c
KCX upe3 SPECT CT 8 nokol u npu HamoBap-
Bane.
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patients (women) at the mean age 54,32+9,52
who fulfilled criteria for CSX hospitalized in the
Clinic of Cardiology, Department of internal
medicine, Medical university of Sofia. All
patients underwent a quantitative gated SPECT
examination at rest and exertion.

Results: In 18 (69,23%) patients from the
studied group there were different degrees of
perfusion abnormalities at exertion. Changes in
the LV kinetics were found in 5 patients
(19,23%).

When comparing parameters of systolic
function in patients with perfusion defects, there
was no significant increase of EF (p 0,257) and
no significant change of the ESV (p 0,487) at
exertion. There was a preserved reaction of the
PER (p 0,05) at exertion in those patients, but no
significant difference of the PFR (p 0,683) as a
parameter for diastolic function at rest and exer-
tion.

Conclusion: The current study demon-
strates that in patients with criteria for CSX there
are more marked changes in the myocardial per-
fusion which do not correspond always with the
LV kinetics. Nevertheless, parameters of the
functional capacity have a particular profile: no
adequate increase of EFLV at exertion, which is
probably related to the disturbed diastolic func-
tion assessed by PFR.

Key words:

Mamepuaau u memogu: npocnekmuBHo
paHgomu3zupaHo npoyuBaHe, koemo BkatouBa
26 nauueHmu (keHu) Ha cpegHa Bb3pacm
54,3249,52 ¢ KCX xocnumaau3uparu 6 KauHu-
Ka no kapguoaozus, KI'NBb, MY-Cocua. Bcuuku
nauueHmu B npoyuBaremo ca uzcaegBaHu cbe
SPECT CT 8 nokou u npu HamoBapBate.

Pezyamamu: npu 18 (69,23%) nauyueHmu
om u3caegBaHama 2pyna ce omkpuBam pa3-
AUYHU NO cmeneH nepy3uoHHU gegekmu.
MpomeHu B AK kuHemuka ce ycmaHoBaBam
npu 5 >eHu (19,23%).

Mpu cpaBraBaHemo Ha cucmoAHama yH-
kuua Ha uzmaackBane (DU) npu >keHu c nep-
dpy3zuoHHU gedpekmu He ce omkpuBa 3Ha4UMO
noBuwaBare Ha DU (p 0,257) u 3Ha4YUMa npo-
maHa B8 KCO (p 0,487) npu HamoBapBaHe. Hab-
AtogaBa ce 3anazeHa pekauusa Ha PER (p 0,05)
npu HamoBapBaHe npu me3u navueHmu, HO
AuncBa cmamucmuyecku 3Havuma pasAuka
npu PFR (p 0,683) kamo napamembp 3a guac-
moAHa yHkuua 8 nokol u npu HamoBapBaHe.

3akarouenue: Hacmoawemo npoyuBaHe
goka3Ba, ue npu nauueHmku ¢ KCX uma no-u3pa-
3eHuU npomeHu B muokapgHama nepgy3us, Kou-
mo He cbomBemcmBam cbc cmeneHma Ha npo-
meHume B ceamenmHama kuHemuka Ha AK. Bobn-
peku moBa, nokazameaumeHa (PYHKUUOHAAHUA
Kanauumem umam cheyuduyeH NPOgOUA: AUNC-
Ba agekBamHo noBuwaBare Ha DU Ha AK npu
HamoBapBaHe, koemo BepoamHo ce gbAXKU Ha
guacmoAHa gucyHKuua oueHeHa ype3 PFR.

KaroyoBu gymu:

Cardiac syndrome X, functional capacity,
SPECT CT

KQpguoOAO2UYEH CUHGPOM X, (PDYHKUUOHAAEH Ka-
nauumem, SPECT CT

1. Introduction

The concept of coronary X syndrome
includes patients, mainly women before or in
the period of menopause fulfilling the following
three major criteria: chest pain, positive exer-
cise-strain test, normal coronary angiogram
(1,2,10). The chest pain is a leading symptom of
these patients, usually stronger and more pro-
longed than the typical angina pectoris which is

also more difficult to control by the standard anti-
ischaemic therapy (3,7). Impaired functional car-
dio-vascular capacity is usual for these patients. As
a result, they are often re-hospitalised, new unnec-
essary angiograms are being done and quality of
life of these patients worsens (4).

Investigating the prognosis of these patients
show that their life-expectancy does not differ
considerably from the rest of the population,
excluding those with rhythm and conductance
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disorders such as leftbundle branch block who
develop dilatated cardiomyopathy more fre-
quently (NLHBI WISE study with mean duration
of follow-up- 5,2 years) (5).

The results from St. James Women Take
Heart (WTH) Project were announced In May
20095. The project gives some important facts.
The first one is that ,..women with symptoms
and signs suggestive of ischemia, but without
obstructive CAD are at elevated risk for cardio-
vascular events compared with asymptomatic
community-based women”. The second one
defines that the finding form the study and oth-
ers linking endothelial dysfunction and future
cardiovascular events it is recommended that all
women with symptoms suggestive of ischemia
undergo initial evaluation for obstructive CAD
and if there is no evidence of obstructive CAD,
such women need further assessment for
endothelial dysfunction.

All these give enough reasons for further
investigation, and despite all cardiac syndrome
X, keep on being a diagnostically and therapeu-
tically unclarified event. Many authors work on
finding the pathogenesis of this syndrome:
myocardial ischemia; endothelial dysfunction;
metabolic and hormonal factors; change in pain
perception.

Heterogeneous pathogenesis of cardiac
syndrome X makes therapeutic approach diffi-
cult (2).

The statistics shows that not less than one
third of women presenting with typical angina
chest pain have clear coronary vessels, proved
by selective coronary angiogram5.

Aim of the study: to investigate if there is a
substratum for the decreased functional capaci-
ty in patients with cardiac syndrome X using
SPECT CT at rest and exertion.

2. Material and method

A prospective randomized study including
26 consecutive patients (women) at the mean
age 54,3219,52 hospitalized who fulfilled crite-
ria for cardiac syndrome X in the Clinic of Car-
diology, Department of internal medicine,

Medical university of Sofia and who are selected
from cath-Labs in Bulgaria.

All randomized patients with Cardiac Syn-
drome X in the study underwent myocardial per-
fusion SPECT CT. Before performing the study,
all patients were carefully acquainted with the
protocol of the study.

The protocol of the study includes rest and
stress SPECT and after application of nitrates
with depot effect.

Radiopharmaceutical: ™ Tc Tetrofosmin.
Single day protocol. Activity applied: 250 MBq
at exertion and 750 MBq at rest with total activ-
ity- 1000 MBq. Records are made at exertion on
the 30 min. after the application of the radio-
pharmaceutical and on the 1 and 2 h at the rest.
Just after the first record at rest, patients are
given per os 10 mg Isodinit. All records are
made in y-camera SPECT-CT with ECG synchro-
nization. Framing - eight frames for a cardiac
cycle.

Stress test: treadmill. Step by step exertion
untill the patient complains from chest pain or
ECG changes in the repolarization. If there are
no such complains, the test continued until
reaching 90% from the maximum calculated
heart rate. The radiopharmaceutical is infused at
the maximal exertion.

Interpretation: point of interest were
changes in the perfusion (reversible or not
reversible), and the left ventricle (LV) kinetics.
Using the quantitative gated SPECT (QGS), the
total defect in perfusion was calculated in per-
centage of the myocardium of the LV. The fol-
lowing parameters were defined: total exertion,
rest and differential scores: summed stress score
(SSS), summed rest score (SRS), summed differ-
ence score (SDS). The following parameters of
LV function were calculated at rest and exertion:
ejection fraction of the left ventricle (EFLV), end
diastolic volume (EDV), end systolic volume
(ESV), max velocities of filling and ejection: peak
empting rate (PER), peak filling rate (PFR).
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3. Results

Changes in the LV kinetics were found in 5
patients (19,23%): 4 with perfusion defect (1
with no change at rest) and 1 without such

(fig.1).

In 18 (69,23%) patients from the studied
group there were different degrees of perfusion
abnormalities: SDS max 9, min 2, mean
3,4+2,76 (fig.1). From patients with SDS>0, 6
(33%) recovered at rest and 2 (11%) normalized
after receiving nitrates with depot effect.

Ejection fraction is one of the major para-
meters from SPECT CT that could assess func-
tional capacity. Comparing that parameter at
rest and exertion in patients with perfusion
defects there was not significant increase of
EFLV (p= 0,257) (fig.2) and no significant
change of the ESV (p= 0,487) (fig.3). There is
preserved reaction of stress of the PER (p= 0,05)
in those patients but no significant difference of
the PFR (p= 0,683) as a parameter of diastolic
function (fig.4).

Distribution of patients according to perfusion.

69,23%

B no perfusion defects
B impaired perfusion

EFLV at rest and stress in patients with perfusion disorder (p= 0,257).
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In patients without perfusion defects there
is preserved reaction to stress of the EFLV (p=
0,06) (fig.5) and the parameter of diastolic func-

tion PFR (p= 0,068) (fig.6).

50 "

ESV at rest and stress in patients with perfu-

sion disorder (p= 0,487).
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PFR at rest and stress in patients with perfusion disorder (p= 0,683).
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4, Discussion

There is no one opinion about the
pathoethiology of cardiac syndrome X. Kaski
and colleagues first discuss the decreased func-
tional capacity in these patients (7). Cannon et
al. proved that patients with disturbed coronary

PFR rest
7 3 J

9

vasodilalative reserve had decreased left-ventri-
cle ejection fraction (EF) during exertion com-
pared to those with preserved coronary reserve
(2). They concluded that these patients had signs
of myocardial ischemia. Sax et al. investigated
systemic vasodilatatve response by a method
based on venous pletismography in order to
compare patients to healthy controls 12.
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EFLV at rest and stress in patients without perfusion disorder (p= 0,06).
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PFR at rest and stress in patients without perfusion disorder (p= 0,068).
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Their results showed a 21% decrease of vasodi-
lalative response in patients with cardiac X syn-
drome, appearing on the 3rd minute. The
authors also found significantly increased vessel
resistance in this group of patients. Supported
by these results, Cannon concludes that X-syn-
drome is based on small coronary vessel dys-
function, i.e. ,microvascular angina“2,3. All
these gives increasing proves that there is an
objective substratum of the decreased function-
al capacity in patients with cardiac syndrome X.

PFR rest

Conclusion

The current study demonstrates that in
patients with criteria for cardiac syndrome X
there are more marked changes in the myocar-
dial perfusion which do not correspond always
with the LV kinetics. Nevertheless, parameters of
the functional capacity have a particular profile:
no adequate increase of EFLV at exertion, which
is probably related to the disturbed diastolic
function assessed by PFR.
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Abstract

The potential of antioxidants to reduce the
cellular damage induced by ionizing radiation
has been studied in animal models for more
than 50 years. The application of antioxidants as
radioprotectors to various human exposure situ-
ations has not been extensive studied although
it is generally accepted that endogenous antiox-
idants, such as cellular non-protein thiols and
antioxidant enzymes, provide some degree of
protection. Many reviews are focused on the
radioprotective efficacy of naturally occurring
antioxidants, specifically antioxidant nutrients
and phytochemicals, and how they might influ-
ence various endpoints of radiation damage.

OBJECTIVE: To follow post irradiation
recovery and antioxidant prevention with
Respistim Plus in experimental animals.

Pe3siome

AHMUOKCUgaHMumMe, Kamo npomekmopu
Ha KAembuHu yBpexkgaHus, npegu3zBuxBaHu
om GUoHU3Upawo AbYyeHue, ca npoyuBaHu npu
»kuBomuHcku mogeau noBeue om 50 20guHu.
PaguonpomekmuBHume cBolcmBa Ha aHmu-
oKCcugaHmume Npu Xopa, U3A0XKEHU Ha pagua-
UUOHHa ekcno3uuusa, ca crabo npoyveru. Co-
wecmByBam omkbcaeuHU gaHHu 6 HayvHama
AUMepamypa, Ye NpuAazaHemo Ha eHgo2eHHU
aHmMuoKcugaHmu, kamo muoAoBu cbeguHeHuA
U aHMUOKCUgaHMHU eH3umu, umam uzBecmeH
3awumen egpekm. 136ecmHo e, ye paguayuoH-
Hume nopaxkeHusa B cBoama emuonamozeHesa
BrkatouBam 2eHepupaHe Ha akmuBHU hopmu Ha
KUCAOpOga, Ha cBobogHU pagukaAu u Kamo pe-
3yamam pazBumuemo Ha okcugamuBen
cmpec 6 06AbueHua opaaHuzbm. MiHmepec
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MATERIAL AND METHODS: Radiation
injury is modelled with lethal dose ionizing irra-
diation on experimental animals (white male
mice C3H, weight 23 gr.), divided in groups and
exposed to radiation from ’Cs with power 2,05
Gy/min. Respistim Plus is administrated to those
experimental animals per os during 15 consecu-
tive days before irradiation. We control the fol-
lowing indexes: survival rate, levels of lipid per-
oxidation and Cu/ZnSOD protein expression in
some internal organs: liver, spleen and testis.
The protein expression is confirmed by Western
blot analysis.

RESULTS: The obtained results give an
opportunity to perform comparative analysis of
survival rate, levels of lipid peroxidation (in liver,
spleen and testis) and protein expression of
Cu/ZnSOD.

CONCLUSION: Respistim Plus has positive
effect over survival rate in experimental animals.
Administration of Respistim Plus brings for
decreased markers of oxidative stress in experi-
mental groups in comparison to controls. Pre-
vention with Respistim Plus induces increased
expression of Cu/ZnSOD protein.

Key words:

acute radiation syndrome, respistim plus,
survival, oxidative stress, Cu/Zn SOD, experi-
mental animals.

npegcmabaaBa uzcaegBaHemo Ha paguonpo-
mekmuBHume cBolcmBa Ha ecmecmBernume
aHmuokcugaHmu, cbgbpkawu ce 6 xpaHu-
meaHu BewecmBa uAu nog popmama Ha u-
monpenapamu, u Hal-Beye Kak me Guxa Mo2AU
ga noBausaam yBpexxgaHuama, npuduHeHu 6
pe3yamam Ha paguayuoHHo obAbuBaHe.

Llea Ha Hacmoawama paboma bewe ga ce
uzcaegBa BauaHuemo Ha aHmMuokcugaHmHama
npocpurakmuka c Respistim Plus Bbpxy yBpeskga-
HUAMa, NpuYuHeHU caeq obabuBaHe Ha ekcnepu-
MeHmanHu >xkuBomuu ¢ uzmouHuk '¥Cs.

Mamepuaar u memogu: PaguauuoHHo y6-
peXkgaHe mogeAupaxme C AemanHa go3a UOHU-
3upawo AbyeHue Ha onumHu >xuBomHu (MbX-
Ku 6eau muwku C3H ¢ meano 23 2p.), pazgeae-
HU Ha 2pynu, 0OABYEHU C 2ama-Abyu Om U3-
mouHuk "’Cs ¢ mowHocm Ha go3zama 2,05
Gy/muH. ExcnepumeHmantume >xuBomHu npu-
emaxa Respistim plus per os 6 npogbaxkeHue Ha
15 nocaegoBameaHu gHu npegu obAbuBate-
mo. [MpocaegaBaHu 6axa cAegHume nokazame-
AU: npexkuBaemocm, HuBa Ha AunugHa nepok-
cugauua u ekcnpecua Ha eH3zuma Cu/Zn SOD 6
Hakou BbmpewHu op2aHu: YepeH gpob, cae3ka
u mecmucu. Ekcnpecuama Ha eH3uma Cu/Zn
SOD aHaauzupaxme ¢ Western blot.

Pezyamamu: [loanyyeHume pe3yamamu
gagoxa Bb3moxxHocm ga 6bgam aHaAuzupaHu
cAegHUmMe napamempu: npexkuBaemocm, HuBa-
ma Ha AunugHa nepokcugauus (6 uepHua gpob,
cA€3Ka U mecmucume) U ekcnpecusama Ha eH-
3uma Cu/ZnSOD.

U360g: Respistim Plus uma noAro>xxumenaeH
epekm Bbpxy npexkuBaemocmma npu ekcne-
pumeHmaaHume >xxuBomHu. MNMpogurakmukama
¢ Respistim Plus goBege go cHukaBaHe noka3a-
meAume Ha okcugamuBHua cmpec npu ekche-
pumeHmaaHu 2pynu 68 cpaBHeHue ¢ KOHMPOAU-
me. [Npodurakmukama c Respistim Plus noBu-
Wwiu ekcnpecuama Ha aHmuoKCUgaHmHuA eH3um
Cu/Zn SOD.

KaoyoBu gymu:

OCMbP paguayuoOHEH CUHgPOM, pecnucmum
nAloc, npexkuBaemocm, okcugamuBeH cmpec,
Cu/Zn SOD, ekcnepumeHmaaHu >xuBomHu.
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1. Introduction

The potential of antioxidants to reduce the
cellular damage induced by ionizing radiation
has been studied in animal models for more
than 50 years (28, 42). The application of antiox-
idant radioprotectors to various human expo-
sure situations has not been extensive studied
although it is generally accepted that endoge-
nous antioxidants, such as cellular non-protein
thiols and antioxidant enzymes, provide some
degree of protection. Many reviews are focused
on the radioprotective efficacy of naturally
occurring antioxidants, specifically antioxidant
nutrients and phytochemicals, and how they
might influence various endpoints of radiation
damage (17, 22). Results from animal experi-
ments indicate that antioxidant nutrients, such as
vitamin E, B-carotene, vitamin C, vitamin B6,
nicotinamide, folic acid, zinc, iron, copper, sele-
nium, and magnesium compounds, are protec-
tive against lethality and other radiation effects
but to a lesser degree than most synthetic pro-
tectors (42). Some antioxidants have advantage
of low toxicity although they are generally pro-
tective when administered at pharmacological
doses. Naturally occurring antioxidants also may
provide an extended window of protection
against low-dose, low-dose-rate irradiation,
including therapeutic potential when adminis-
tered after irradiation. Many antioxidant nutri-
ents have antimutagenic properties, and their
modulation of long-term radiation effects, such
as cancer, needs further examination (13, 38, 8).
The effects of whole-body exposure to ionizing
radiation on animals have been studied in the
laboratory. Data on human exposures have
been obtained from the Japanese survivors of
Hiroshima and Nagasaki and from accidental
exposures. Summarizing briefly the extensive lit-
erature on whole-body irradiation, there are
three general classes of radiation lethality, which
depend on dose, exposure rate and quality of
radiation (i.e. photons, neutrons or particles)
(31, 20, 34, 1, 4, 17). The syndromes resulting
from single-dose exposure are:

- cerebrovascular syndrome (CNS syn-
drome), >100 Gy, death within 24-48 h;

- gastrointestinal syndrome (Gl syndrome),

5-12 Gy (primarily >10 Gy), death within 3-10
days;

- hematopoietic syndrome (bone marrow
syndrome), 2,5 to 8 Gy, death within 1-2
months; survival possible.

However, after exposure to doses of 1-10
Gy, measurable effects can be detected in many
tissues, including persistent and transient alter-
ations in protein expression, growth factor activ-
ity, and normal cell and tissue function (5). For
example, radiation has been shown to produce
chronic oxidative stress (29, 44), and there are a
number of degenerative conditions as well as
aging that have been associated with decreased
antioxidant status and increased oxidative stress.
The use of mice genetically modified in their
expression of potentially critical molecules (e.g.
TGFB and SOD) in various pathways relevant to
specific disease endpoints would facilitate inves-
tigation of the role of these molecules in
response to radiation. Reactive oxygen species
(ROS) and reactive nitrogen species (RNS) are
formed and degraded by all aerobic organisms.
In normal cells, ROS are believed to play an
important role in intracellular signalling and
redox regulation. ROS/RNS generation and
removal are in balance in the presence of effec-
tive antioxidant defences (antioxidants and
antioxidant enzymes). Any increase in the ratio
of ROS/ RNS generation to antioxidant defences
can create cellular stress. Indicators of oxidative
stress have been detected in in vitro models
after irradiation of rodents (35, 40, 44, 24).

Because radiation-induced cellular injury is
attributed mainly to ROS, it is anticipated that
antioxidant treatment should delay or prevent
the onset of radiation induced oxidative stress
and tissue injury. Therefore, the aim of the pre-
sent study was to examine the antioxidant radio-
protective effects of Bulgarian drug Respistim
plus against survival, oxidative damage and
organ injury induced by ionizing radiation.

2. Materials and methods

Male white mice weighing 23 g, were
housed in cages with free access to drinking
water and diet and maintained in the animal
care facility throughout the duration of the
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experiment. The animals were kept at 22-240 C
with the 12 h light/dark cycle. Animal husbandry
and experimentation were consistent with pro-
tocols approved by the local experimental ani-
mal ethics committee. Respistim plus contains:
immunostimulating complex (a proprietary
blend of lypopolysaccharides, peptidoglycans,
teichoic acids, derived from selected bacterial
strains); vitamin A, B-carotene, vitamin D, vita-
min E, vitamin K, vitamin C, vitamin B1, vitamin
B,, vitamin B, nicotinamide, folic acid, vitamin
B,,, biotin, pantotenic acid, zinc (zinc sulphate),
iron (ferrous fumarate), copper (copper glu-
conate), manganese (manganese sulphate), sele-
nium (sodium selenite), chromium (chromium
chloride), iodine (potassium iodide), molybde-
num (sodium molybdate), magnesium (magne-
sium oxide), calcium (calcium carbonate).
Respistim plus is administered in experimental
animals at a dose of 100mg/kg body weight that
is equivalent of 10mg/kg body weight for
humans.

Mice were randomly divided into six exper-
imental groups. Control group animals received
Respistim plus at dose of 100 mg/kg body
weight for 15 consecutive days, non irradiated.
Control group animals without administration of
Respistim plus, non irradiated. Gamma irradiated
groups-mice exposed to dose of 7,5Gy whole-
body radiation, and mice exposed to dose of 7,5
Gy and administered Respistim plus for 15 con-
secutive days before irradiation; mice exposed to
dose of 8Gy and 9Gy and mice exposed at the
same doses and administered Respistim plus for
15 consecutive days, before irradiation. Animals
were placed in a specially designed well-ventilat-
ed acrylic container and the whole bodies of the
animals were exposed to 7,5, 8 and 9 Gy, given
at a dose rate of 2,05 Gy/min from cesium-137
source, belonging to the Institute of Plant Genet-
ics ,Acad. D. Kostov”, Bulgarian Academy of Sci-
ence, Sofia. The animals were sacrificed 24 hours
after irradiation.

A tissue samples from the liver, spleen and
testis were accurately weighed and homoge-
nized (Soniprep 150 MSE) for 30 seconds in ice-
cold 1,15% KCI buffer, pH 7,4. The
homogenates were subjected to the following
biochemical analysis. Lipid peroxidation product,

malondialdehyde (MDA), was measured by thio-
barbituric acid assay, which is based on MDA
reaction with thiobarbituric acid to give thiobar-
bituric acid reactive substances (TBARS), a red
species that absorbs at 535nm (Asakava and
Matsushita, 1980). The protein expression is
confirmed by Western blot analysis. Statistical
significance of the data was analyzed using Stu-
dent’s t-test and data are shown as means+SD.
Survival analysis was made by Kaplan-Meier
methods and statistical significance of the data
was analyzed using Mantel-Cox log rank test.
For all statistical tests we accepted, the level for
statistical significance p<0,05.

3. Results

The results presented in Figure N2 1 show
that the administration of Respistim plus for 15
consecutive days increased life expectancy.
Administration of Respistim plus has a positive
effect over 30 days survival of experimental ani-
mals. On the survival curves the point of early
death were shifted to the right: on the twentieth
day of exposure with 8 Gy and on the tenth day
after irradiation with a dose rate of 9 Gy. Statis-
tical analysis of the results shows that there is a
statistically significant difference between post
irradiation survival in groups administered
Respistim plus and irradiated controls. Our pre-
vious studies show that prevention with Respis-
tim plus increases survival and LD50/30 is 8,3Gy
in comparison with irradiated controls - 7,5 Gy.
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Survival curves experimental animals irradiated and administered

Respistim plus
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Survival curves of experimental animals irradiated with 8 Gy, 9 Gy, irradiated with 8Gy and 9 Gy and
administered Respistim plus and controls non irradiated. Mice were irradiated in '*’Cs gamma radiation source
at a dose rate of 2,05 Gy/min. Survival was followed in the 5, 10, 15, 20, 25 and 30th day post irradiation.

lonizing radiation generates reactive oxygen
species as a result of water radiolysis [17]. Expo-
sure of mice to g-radiation resulted in a signifi-
cant increase in lipid peroxidation, as measured
by the formation of MDA in the liver, spleen and
testes 24 hours after irradiation (Fig. 2, 3 and 4).
Such an increase occurred at the all internal
organs examined. The dose (7,5 Gy) caused the
26% increase in liver, 54% increase in spleen
and 9% increase in testes, while the administra-
tion of Respistim plus was effective in further
increasing (6% in liver, 39% in spleen and 2% in
testes) the extent of lipid peroxidation. Adminis-

tration of Respistim plus for 15 consecutive days
before acute irradiation significantly abolished
this radiation-induced elevation in MDA level in
the liver, spleen and testes (Fig. 2, 3 and 4).

Exposure of mice to g-radiation resulted in
a decrease in protein expression of the antioxi-
dant enzyme Cu/Zn SOD (SOD1), as measured
by the Western blot analysis in the liver, spleen
and testes 24 hours afte.Or irradiation (Fig. 5,6
and 7). The data were presented as a integral
optical density (IOD). Administration of Respis-
tim plus increase protein expression of SOD1 in
all internal organs examined.
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Changes in levels of endogenous MDA in liver of experimental animals irradiated with a dose of 7,5Gy
from gamma source Cs-'"/, on the 24 hours post irradiation. *** presented a significant statistical level of p<0,05.
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Changes in levels of endogenous MDA in spleen of experimental animals irradiated with a dose of
7,5Gy from gamma source Cs"*/, on the 24 hours post irradiation. *** presented a significant statistical level of
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Changes in levels of endogenous MDA in testes of experimental animals irradiated with a dose of 7,5Gy
from gamma source Cs'*’, on the 24 hours post irradiation.
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Integral optical density of Cu/Zn SOD protein expression in liver on 24 hours post irradiation. Experi-
mental animals were irradited with a single dose of 7,5Gy from gamma source Cs'*’. C-nonirradiated controls,
R-nonirradited controls with administration of respistim plus, LD50-irradiated with a single dose of 7,5Gy,
LD50/R-irradiated with 7,5Gy and administered respistim plus.
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Integral optical density
of Cu/Zn SOD protein
expression in testes on
24 hours post irradia-
tion. Experimental ani-
mals were irradited
with a single dose of
7,5Gy from gamma
source Cs'”. C-nonir-
radiated controls, R-
nonirradited controls
with administration of
respistim plus, LD50-
irradiated with a single
dose of 7,5Gy,
LD50/R-irradiated with
7,5Gy and adminis-
tered respistim plus.

Integral optical density
of Cu/Zn SOD protein
expression in spleen
on 24 hours post irra-
diation. Experimental
animals were irradited
with a single dose of
7.5Gy from gamma
source Cs'*’. C-nonir-
radiated controls, R-
nonirradited controls
with administration of
respistim plus, LD50-
irradiated with a single
dose of 7,5Gy,
LD50/R-irradiated
with 7,5Gy and admin-
istered respistim plus.
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4. Conclusion

Administration of Respistim plus has a pos-
itive effect over 30 days survival of experimental
animals. The LD50, used to quantify mortality in
a population, is defined for radiation as the dose
that will cause death in half (50%) of the people
(or animals) exposed. The time of death
depends on the dose, being within hours for the
CNS syndrome, approximately 3-10 days for the
Gl syndrome, and 30-60 days for the hematopoi-
etic syndrome. Therefore, the term for
hematopoietic death is the LD50/30 (it is also
known as LD50/60, because death from mar-
row failure may occur at up to 60 days in
humans). LD50/60 values for humans are esti-
mated to be about 4,5 Gy (approximate range
of 3-6 Gy) based on the experience of the Japan-
ese atomic bomb survivors and other studies (1,
4). Medical interventions such as blood cell
replacements, antibiotics and cytokines and in
high-dose cases hematopoietic stem cell trans-
plants could increase survival to the extent of
doubling the LD50, value (31, 20, 34, 28).

Classical radiobiology is based on the par-
adigm that cell death results from DNA damage
that occurs both directly in the form of DNA
strand breaks and indirectly as a result of oxida-
tive reactions (17). In cells that survive, there is
the potential for DNA mutations and chromoso-
mal aberrations (26, 11, 27, 3). Radiation
induces a variety of additional effects that can
be expressed at cellular and tissue levels. These
effects include the generation of oxidative stress
(29, 35), alterations in gene transcription (43),
changes in signal transduction (30), and a num-
ber of epigenetic phenomena (22). In addition
to contributing to the fundamental understand-
ing of radiation effects within tissue, evaluation
of specific changes in gene expression or pro-
tein profiles in irradiated cells will likely provide
a practical means of defining tissue exposure (2,
9). The present study demonstrates that admin-
istration of Respistim plus prior to gamma irra-
diation protected against the oxidative stress
and tissue damage produced by acute sublethal
dose of gamma radiation. The major forms of
cellular damage induced by radiation are DNA

damage, lipid peroxidation, and protein oxida-
tion. The present study demonstrates increased
concentration of MDA in the liver, spleen and
testis, indicating high level of oxidative stress, in
irradiated with a single dose of 7,5Gy which
markedly enhanced in comparison with controls
(Fig. 3, 4 and 5). Similar observations are report-
ed on radiation-induced oxidative damage in
several organs (7) and mitochondrial mem-
branes (21). lonizing radiation generates ROS as
a result of water radiolysis. In actively metabo-
lizing cells, there is considerable water apart
from the target macromolecules. These ROS can
induce oxidative damage to vital cellular mole-
cules and structures including DNA, lipids, pro-
teins, and membranes (12, 16). Products of lipid
peroxidation such as MDA have the ability to
interact with and alter macromolecules, possibly
resulting in diseases (10, 33). Oxidative damage
to proteins, as assessed by formation of carbonyl
groups is a highly damaging event, and may
occur in the absence of lipid peroxidation (13,
38). Thus, modification of lipids and proteins by
ROS is implicated in the etiology of radiation-
induced physiological disorders and diseases.
The present results show that 7,5Gy g-radiation
from cesium™’” source produced significant
oxidative damage 24 hours following radiation
exposure. It is reported that whole-body expo-
sure of rats to radiation from Co-60 causes tissue
damage in several organs, as assessed by
increased lipid peroxidation, 2, 12, and 72 h
after irradiation (23, 37). Recently, emerging evi-
dence suggests that oxidative stress is possibly
involved in the pathology of some diseases and
other inborn errors of lipid and protein metabo-
lism (32). Therefore, it is suggested that oxida-
tive stress is linked to the organ damage follow-
ing exposure to ionizing radiation. It is hypothe-
sized that if the oxidative stress is involved in the
origin of tissue damage, then successful antioxi-
dant treatment should delay or prevent the
onset of that damage (6, 15, 25, 14, 18). The
present result demonstrates that Respistim plus
treatment before irradiation for 15 consecutive
days protected against oxidative stress, evi-
denced by decreased MDA production in the
liver, spleen and testis compared to the irradiat-
ed mice.
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Since 70% of cellular damage produced by ion-
izing radiation is due to *OH formed from water
radiolysis (41), the protective action of Respistim
plus might be attributed to its ability to scavenge
this damaging radical. lonizing radiation causes
oxidative damage to tissues within an extremely
short period, and possible protection against it
would require the rapid transfer of antioxidants
to the sensitive sites in cells. The protective
action of Respistim plus against lipid oxidation as
a factor modifying membrane organization may
also be related to his ability to scavenge the oxi-
dation-initiating agents, which are produced dur-
ing the oxidation of lipids. Since membrane
functions and structure are influenced by pro-
teins in membranes and radiation is known to
damage thiol proteins (8). Although it is proba-
ble that antioxidant enzymes provide important
protection from radiation exposure (39), the
proper balance of the enzymes, in specific cells
and in the whole organism, required for maxi-
mum radioprotection is far from clear. For exam-
ple, a large increase in manganesesuperoxide
dismutase activity in some model systems may
have a radiosensitizing effect rather than a radio-
protective effect (36), which is probably related
to the inability of the cell to cope with overpro-
duction of H202 or *OH (42). Another poten-
tial radioprotector that currently is being studied
is the antioxidant enzyme Cu/Zn superoxide dis-
mutase (SOD1). Both superoxide and hydroxyl
radicals generated by ionizing radiation are
rapidly destroyed by SOD1 with the generation
of hydrogen peroxide, which is converted by
intracellular catalase to oxygen and water (19).
Over expression of intracellular SOD1 has been
demonstrated to be radioprotective in rodents
(6, 15, 25). Thus, besides its direct effect, Respis-
tim plus may protect against oxidative stress by
modulating SOD1 level in organs by acting as
antioxidant and working cooperatively with
other antioxidants (Fig. 5, 6 and 7). Antioxidants
must be administered prior to radiation expo-
sure to be effective protectors, because the half-
life of radiation-induced free radicals is so short
that free radical damage is essentially complete
by 10-3 s (19). Although the prolonged radio-
protective effects could be advantageous for

post exposure treatment in an environmental
radiation exposure, this might not necessarily be
suitable for radiotherapy, where treatments are
given daily, and persistent radioprotectors could
reduce tumour response.

In conclusion, Respistim plus is shown to
have effect against gamma radiation by prevent-
ing oxidative stress, this might be through stimu-
lating Cu/Zn SOD, or direct scavenging on free
radicals. Administration of Respistim plus for 15
consecutive days before irradiation increased
survival rate of experimental groups which are
administered to 8,3 Gy, in comparison with irra-
diated controls (LD 50/30=7,5Gy).
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Abstract

Aim: The purpose of the study was to com-
pare the androgen receptor (CAG)n polymor-
phism in non-hirsute and hirsute healthy women,
and to clarify the possible relationships between
the CAG repeat number and some reproductive
hormones.

Materials and methods: The CAG repeat
number in the androgen receptor (AR) gene of
both X chromosomes was investigated in 52
young healthy women with regular menstrual
cycles. Hirsutism was evaluated through Ferri-

Pe3siome

Llea: TlpoyuBaHemo umawe 3a ueA ga
cpaBru (CAG)n noaumopu3ima Ha aHgpO2€eH-
HUA peuenmop Npu Hexup3ymugHU U Xup3y-
MUQHU >KeHu ¢ pegoBeH meHCcMpyaneH UUKbA,
Kakmo u ga u3acHu Bpb3kama mexxgy bpona Ha
CAG mpunaemume u HAKOU penpogykmuBHu
XOPMOHU.

Mamepuaau u memogu: CmeneHma Ha
okocmaBare 6 aHgpoeeH-3aBucumume 30HU,
6poam Ha CAG momuBume B aHgpozeHHUa pe-
uenmop u HuBama Ha HAKOU XOpMOHU (obwy, u
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man-Gallwey scale (FG). A score 28 was found
in 11 women, while the other females were non-
hirsute. The shorter and longer alleles of every
participant as well as the mean biallelic number
are described. The levels of total testosterone,
sex hormone binding globuline (SHBG), luteiniz-
ing hormone, and follicle stimulating hormone,
estradiol and dehydroepiandrosterone-sulphate
(DHEAS) were determined. The free testos-
terone concentrations were also calculated.

Results: The mean CAG repeat number did
not differ between the hirsute and non-hirsute
women. The females with more than 23 CAG
repeats in the long allele of the AR gene did not
differ from the others regarding their age, body
mass index, total and free androgen levels, con-
centrations of estradiol, DHEAS or SHBG. How-
ever, they were significantly less hirsute (FG-
score: 2 vs. 4, p=0,033) than those with fewer
CAG triplets. In addition, CAG repeat length in
the long allele correlated negatively with Ferri-
man-Gallwey score in non-hirsute females (r= -
0.312, p=0.047). No such relationship was
found in women regarding the short allele or the
mean biallelic CAG number.

Conclusions: The presence of long allele
with more than 23 CAG repeats in healthy Bul-
garian women was related to less pronounced
hair growth in the androgen-dependent body
regions. This correlation was expressed predom-
inantly in healthy normal weight women and
was independent of the concentrations of total
testosterone, free testosterone or DHEAS.
According to our data it seems that long allele is
more closely involved in androgen sensitivity at
least in healthy women.

Key words:

cBobogeH mecmocmepoH, 2A00yauH, cBobp3-
Baw, noroBume XOpMOHU, AymeuHu3upaw, Xop-
MOH, (POAUKYAO-CMUMYAUPAW, XOPMOH, ecmpa-
gUOA U gexugpoenuaHgpocmepoH-cyapam) 6a-
Xa onpegeAeHu Npu 52 mMAagu >KeHu 0e3 MeHCc-
MpyaAHU HapyweHua. Xup3ymu3bm (28 mouku
no ckaaama Ha Ferriman-Gallwey /FG/) Gewe
ycmaHoBen y 11 om u3zcaegBaHume >KeHu.
[Mpu yuacmHuukume Gewe onpegeaeH bpoam
Ha CAG momuBume u 68 gBeme X xpomo3zomu.
AAeAbm ¢ omHocumeAHo no-maabk bpou CAG
mpunaemu Oewe O3HayeH Kamo ,KbC” aAeA
/KA/, @ mo3u c no-zoaam 6pol - kKamo ,,gbab2”
aneAa /AA/. CpegHama buaaeaHa cmoUHOCM Cb-
wo bewe uzvucaeHa.

Pezyamamu: CpegHuam 6pou Ha CAG mo-
muBume Gewe cxogeH Npu Xxup3ymugHume u
Hexup3ymugHume >keHu. YuyacmHuukume 08
npoyuBaHemo c¢ noBeue om 23 CAG momuBa
6 gbacua aren He ce pa3zaudaBaxa om ocmana-
Aume no Bb3pacm, uHgeKC Ha MmeAecHa maca
UAU KOHUgHMpayuuu Ha noroBume xopmoHu. Te
obaue 6axa no-chabo OKOCMeHU om >KeHume C
no-maabk 6pod mpunaemu (FG: 2 cpewy 4
mouku, p=0,033). OcBeH moBa, Gposm Ha
CAG momuBume 6 gbaz2ua area npu Hexup3y-
mugHume >keHu bewe obpamHO nponopuyuo-
HaAeH Ha mouykume no ckaaama Ha Ferriman-
Gallwey (r= - 0,312, p=0,047). TakuBa 3aBucu-
MOoCmu He 6axa ycmaHoBeHU no omHoweHue
Ha Kbcua CAG aneA UAU Ha cpegHama Ouasea-
Ha cmouHocm.

3akatodeHue: Haruuuemo Ha gbAbe aAeA C
noBeue om 23 CAG mpunaema npu 3gpabu
ObAacapku ce cBbp3Ba ¢ no-chabo okocmaBare
no aHgpoezeH-3aBucumume 30HU. Ta3u Bpb3ka e
no-u3pazeHa Npu KeHume ¢ HOPMaAHO Me2A0 U
He 3aBucu om HuBama Ha obwua mecmocme-
poH, cBobogHua mecmocmepoH uau AXEAC.
Bov3morkHO e areabm ¢ no-2oaam 6pol CAG mo-
muBu ga uma No-20AAMO 3HaueHue 3a aHgpo-
2eHHama yyBcmBumeaHocm npu 3gpaBu xeHu.

KaroyoBu gymu:

CAG repeat, Androgen receptor, hirsutism,
androgens.

CAG momuB, aHgpozeHeH peuenmop, Xup3y-
Mu3bM, aHgpO2€eHU.
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Introduction

Androgens exert their effects mainly through
the androgen receptor (AR). The AR gene has
been mapped to the long arm of the X-chromo-
some. Exon 1 of the gene consists of two poly-
morphic repeat (CAG and GGC) motifs, encod-
ing variable lengths of polyglutamine and polyg-
lycine stretches, respectively, in the N-terminal
region of AR protein. The CAG repeat length and
the AR transactivation potential are inversely cor-
related. Therefore, it seems that the increased
CAG repeat length is associated with decreased
AR activity and hence with disorders related to
the reduced androgen actions (reviewed in 10).

Accordingly, the role of the CAG repeat
number has been thoroughly investigated also in
hyperandrogenic states. lbanez et al. suggested
that shorter CAG number, indicative of
enhanced androgen sensitivity, increases risks
for precocious pubarche and subsequent ovari-
an hyperandrogenism (6). Moreover, the smaller
biallelic mean of CAG repeats was associated
with increased odds of polycystic ovarian syn-
drome, a common reproductive disease associ-
ated with metabolic disturbances (2, 13).

Although the AR gene polymorphism has
been largely investigated in pathological hyper-
androgenic conditions, the data about its role in
healthy young women are still insufficient.
Therefore, we aimed to investigate the relation-
ships between the CAG repeat number, hir-
sutism and hormonal indices in healthy Bulgari-
an females under 40 years, who did not suffer
from ovarian dysfunction.

Subjects and methods

Subjects and study protocol

Fifty-two women (mean age 30,21%4,60
years) with regular menstrual cycles were includ-
ed in the study. They underwent a complete
general assessment, including height, weight,
waist circumference, body mass index (BMI),
general condition and assessment of hirsutism.
From the investigated 52 females 11 were hir-
sute (modified Ferriman-Gallwey score > 8),

therefore, hormonal disturbances and ovarian
dysfunction were excluded in all of them. Blood
samples for hormonal assay were collected on
the third to fifth day from the first day of a spon-
taneous menstrual cycle in the morning
between 08.00 and 10.00 a.m. after an
overnight fast. The experimental protocol was
explained to all participants and informed con-
sent was obtained.

Hormone assay

Total testosterone (TT), sex hormone bind-
ing globulin (SHBG), luteinizing hormone (LH),
follicle-stimulating hormone (FSH), dehy-
droepiandrosterone-sulphate (DHEAS) and estra-
diol (E2) were determined. Testosterone,
gonadotrophins, estradiol and SHBG were mea-
sured with commercially available DELFIA kits
(DELFIA, Perkin Elmer, Wallac Oy, Turku, Fin-
land). DHEAS was determined by RIA kit
(Immunotech, Beckman Coulter Co), the free
testosterone (FT) concentrations were calculat-
ed according to the Vermeulen formula
(http://www.issam.ch/freetesto.htm) (14).

Androgen receptor polymorphism

The genomic DNA was extracted from
venous blood by salt extraction method. Poly-
merase chain reaction amplification of CAG
repeat in exon 1 of the androgen receptor gene
was performed. The method in details is
described elsewhere (11). Eleven men with dif-
ferent allelic size were subjected to direct
sequencing for evaluation of polymorphic loci,
and then used as molecular marker for determi-
nation of allelic size of the investigated groups.
Each sample was analyzed by capillary elec-
trophoresis on an ABI Prism 310 ABiosystems®
automated sequencer and the products were
analyzed with software ABI Prism Data Collec-
tion, Sequencing Analysis 3.4.1®, ChromasPro®.

Statistical analysis

In all women CAG repeat number were
determined in the two X chromosomes. Only
two women had equal CAG repeat lengths,
while others had longer and shorter one. The
terms ,short” and ,long” were relative for indi-
vidual, like in other studies (3). The biallelic
mean CAG repeat length was calculated. The
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mean values were used for cut point dividing
longer from shorter CAG repeat length carriers.
Thereby the women with lower from those with
higher androgen sensitivity were differentiated.

After the Kolmogorov-Smirnov test for nor-
mality of the distribution, a two-tailed Pearson
correlation or a two-tailed Spearman correlation
was performed. The correlation was considered
significant at the 0.05 level. Differences among
two groups were established with independent
sample t-test or Mann-Whitney test. The results
were expressed as mean = S.D., except for the
values of free testosterone concentration and
FG score. Both did not show normally distribu-
tion and were presented as medians. Statistical
analysis was conducted through SPSS v. 11 for
Windows (SPSS, Chicago, IL, USA).

Results

The mean CAG repeat number in the inves-
tigated women was 21,26+3,52 and varied
between 11 and 31 (Fig. 1). Anthropometrical

and hormonal values are shown on table 1. The
eleven females with hirsutism did not differ from
the others regarding the age, BMI, LH, FSH,
SHBG, total testosterone or DHEAS (p>0.05).
However, their free testosterone levels were sig-
nificantly higher in comparison to non-hirsute
females (32,50 vs. 23,50 pmol/l, p=0,027). The
median for FG-score was 2 in non-hirsute and 13
in hirsute females (p<0,001).

The mean CAG repeat number in the short
allele (19,4143,48 vs. 19,55+2.38) as well as the
mean biallelic CAG number (21,33£2,87 vs.
21,00+1,61) did not differ between the healthy
females and women with hirsutism. However,
the long allele CAG number was higher in non-
hirsute than in hirsute women (23,24%2,88 vs.
22,45%2,38), but the difference did not reach
statistical significance, probably because of the
small number of women in the second group.
The women with more than 23 CAG repeats in
the long allele of the AR gene did not differ from
the others regarding their age, BMI, total and
free androgen levels, concentrations of estradiol
or DHEAS (p>0.05). However, they were signifi-
cantly less hirsute (FG-score: 2 vs. 4, p=0,033)
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than those with fewer CAG triplets in the long
allele. The women with higher mean biallelic
CAG number had lower DHEAS levels in com-
parison to the others (6,41£3,49 vs. 8,92+4,81,
p=0,047), but no differences in other anthropo-
metrical indices, hormonal values or FG-score
were established (p>0.05). Similarly, no signifi-
cant differences were found in women regard-
ing the CAG number in their short allele.

relate to the levels of hirsutism, androgen con-
centrations or any other of the investigated hor-
monal values.

Some anthropometrical, hormonal and genetic
indices in the investigated women (n=52).

MeantSD MeantSD
Age (years) 30,21£4,60 LH (1U/1) 49612,04
BMI (kg/m?) 24,15%5,98 FSH (1U/1) 6,11£2,11
Waist circumference (cm) 77,31£14,59 Testosterone (nmol/l) 2,49+0,98
CAG - Biallelic mean 21,26+2,65 SHBG (nmol/I) 73,28+23,14
CAG - Long allele 23,08+2,78 Estradiol (pmol/I) 325,7+263,8
CAG - Short allele 19,44+3,26 DHEAS (umol/ml) 7,6914,36

34 of the investigated women were with BMI
<25, while the other 18 were overweight or obese
(BMI=25). The lean females had higher SHBG lev-
els than the others, but the differences in the free
testosterone levels did not reach a statistical signif-
icance (data not shown). The normal weight
women with higher CAG repeat number in the
long allele had similar androgen levels in compari-
son to the others (total testosterone - 2,41£0,79 vs.
2,34+1,00 nmol/l, p>0,05; free testosterone -
25,00 vs. 21,00 pmol/l, p>0,05; DHEAS -
6,77+2,45 vs. 7,70+4,35, p>0,05), but were signifi-
cantly less hirsute (2 vs. 4, p=0,018). Such relation-
ships were not established in the group of obese
women. In both groups no significant differences
regarding the CAG number in the short allele or
the mean biallelic CAG number were found.

The correlation analyses in all women did
not find any significant relationships between
the CAG repeat number, androgen concentra-
tions and grade of hirsutism. However, in the
normal weight women the CAG repeat length in
the long allele correlated negatively with the FG
score (r= - 0,441, p=0,009). The same relation
was significant, if only the non-hirsute females
were included in the analysis (r= - 0,312,
p=0,047). The mean biallelic CAG number and
the CAG repeats in the short alleles did not cor-

Discussion

Our results showed that the presence of long
allele with more than 23 CAG repeats in regularly
cycling Bulgarian women was related to less pro-
nounced hair growth in the androgen-dependent
body regions. This correlation was expressed pre-
dominantly in normal-weight women and was
independent of the concentrations of total testos-
terone, free testosterone or DHEAS. However, the
smaller CAG repeat number in the short allele of
women was not related to more expressed hir-
sutism. Consequently, it seems that long CAG
allele is more closely involved in androgen sensi-
tivity at least in lean women.

Such influence was not established in over-
weight females, probably because of the smaller
number of investigated subjects. Furthermore,
the increased fat tissue per se could modulate
the grade of hirsutism through different mecha-
nisms. The obesity in women was related to
lower SHBG and higher free androgen index
(15). Several studies demonstrated that hyperin-
sulinemia could stimulate directly the ovarian
androgen production (9). In obese women these
factors might influence the level of free andro-
gens and the relevant FG score. Probably, the
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mild protective role of the lower androgen sen-
sitivity is insufficient in case of vastly increased
androgen concentrations.

The published data about the relationships
between the polymorphism of androgen recep-
tor and hirsutism are contradictory. The Ameri-
can women with hirsutism had significantly
lower number of CAG repeats in comparison to
controls without androgenic skin disorders (12).
Vottero et al. found no difference in the number
of CAG repeats between hirsute patients and
controls, and no correlation between number of
repeats and the Ferriman score or hormonal val-
ues. However, they reported that in nonhyper-
androgenic hirsutism the longer of the two AR
alleles were preferentially inactivated, allowing
for the shorter (and presumably, more function-
al) allele to be expressed on the active X-chro-
mosome (16). In opposite, a larger study com-
paring women with hirsutism to healthy controls
found no significant differences in the number of
CAG repeats and concluded that neither the
CAG repeat polymorphism in the AR gene, nor
skewed X-chromosome inactivation, seemed to
play a significant role in the pathogenesis of hir-
sutism (1). Our results supported the findings of
Legro et al., who established an inverse relation
between Ferriman Gallwey score and CAG
repeat size in normoandrogenic patients with
idiopathic hirsutism (8). The contradictory results
from different studies could be due to specific
ethnic characteristics, different age, anthropo-
metrical and clinical signs of the participating
women as well as different inclusion criteria.

In our study of healthy women no signifi-
cant relationships between the levels of serum
androgens, LH, FSH and SHBG on one hand and
the CAG repeat number on the other were
established. The correlations between the repro-
ductive hormones and the AR gene polymor-
phism were thoroughly investigated in healthy
men. The AR CAG repeat length correlated sig-
nificantly with serum testosterone and estradiol
levels of 3369 aging males from eight European
countries. Weaker transcriptional activity of the
AR with longer CAG-encoded polyglutamine
repeats appeared to be totally or nearly totally
compensated for by higher testosterone levels
(5). Conversely, the data in women without

reproductive diseases are obscure. A negative
correlation was found between the CAG repeat
length and the concentration of total testos-
terone in Finnish females aged 34-55 years with
metabolic syndrome and healthy controls (7).
On the contrary, the study of 258 young women
did not establish any relation between the total
testosterone and CAG polymorphism, in accor-
dance to our results (4). However, the presented
data could not support or reject the hypothesis
about the dependence between serum andro-
gens and CAG repeat length, because of the
small number of investigated subjects. This is
also the main limitation of our study.

It is logically to suggest, that the androgen
receptor sensitivity would have higher influence
in healthy females, where the normal androgen
levels are lower in comparison to males. How-
ever, the investigation of women is more com-
plicated, because the blood sample for sex hor-
mones should be taken at appointed days of the
menstrual cycle. Moreover, the men have only
one X chromosome and respectively one AR
gene, while in women two usually different AR
alleles with different expression in the diverse tis-
sues should be determined. Larger studies are
needed in order to reveal the exact relationships
between the (CAG)n polymorphism in the AR
gene, sex hormones concentrations and hir-
sutism in women with normal reproductive
function from different ethnic groups.
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Abstract

The aim of the study is to explore whether

the idea of homeostasis together with the idea
of function can serve as a bridge between dif-
ferent levels of organisation and thus to provide
insight into the nature of disorder across levels
including the psychological or whole person
level. It is important to note that homeostasis
and function are essentially different ideas and
some authors like Wakefield are inclined to trust
that function itself is satisfactory enough to
ground the concept of disorder.
As it was already outlined in many other studies
(Fulford, Thornton, 2006, Bolton, 2003b) the
very definitions for health and disorder in psy-
chopathology are unsatisfactory, in contrast to
the conventional medical disciplines. Thus | shall
focus critically on the current definitions of
health in comparison to the disorder and dis-
ease. My focus on disorder will require an
assessment of Jerome Wakefield’s account of

Pe3siome

Lleama Ha Hacmoswomo npoyuBaHe e ga
u3caegBa gaau ugeama 3a xomeocmazama 3a-
egHO C ugeama 3a (hyHKuuama moz2am ga noc-
AY>Kam Kamo Mocm mexkgy pazaudHume HuBa
Ha op2aHu3ma U maka ga ocueypam pa3zbupare
3a npupogama Ha 6orecmma Ha Bcuuku HuBa,
BKAIOUUMEAHO NCUXOAO2UMHOMO U HUBOMO Ha
uaAOCMHama AuYHoCm.

BaxkHo e ga ce uzmbkHe, e xomeocmasa-
ma u (pyHKUUAMA ce pazaaexxgam Kamo Cbul-
HOCMHO pa3AUYHU Kamez20opuu u Hakou aBmo-
pu, kKamo Axxepom YeUK(pulAag ca CKAOHHU ga
BapBam, uye cyHkyusma cama no cebe cu e
gocmamdbyHa 3a ga ygoBaemBopu koHuenuua-
ma 3a 6oaecm. CoweBpemeHHo, Kakmo 6Oe
oyepmaHo 6 gpyeu u3zcaegBaHua (Dyagopg,
2006, TopHmbH 2007, boaAmbH 2003), camume
onpegeAeHus 3a 3gpaBe u 6oaecm B ncuxona-
moAo2uama ca HegocmamubvyHu B8 cpaBHeHue ¢
oCmMaHaAume MeguuuHCKU gucuyunAuHu. B mo-
3U CMUCDBA a3 We Ce Hacova KpUMuUYHO KbM Ha-
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disorder, which incorporates the notion of func-
tion, respectively dysfunction.

So my first argument will concern an
attempt to define function from both evolution-
ary and normative viewpoints as a possible syn-
ergetic interpretation of the item. Then | shall
introduce the ideas of intentional and non-inten-
tional causation as underlying the emergence of
function. Basically this exposition is driven from
the Bolton and Hill’s theoretical analysis of
causality in psychology and psychiatry (2003).
Additionally, any plausible account of [dis]order
will have to address the semantic and logical
implications of the concept. This account will
make link to the chaos theory where the
antonym of disorder - namely ,order” is initially
presented. As it is well known chaos theory
adopts many terms and notions from other
branches of knowledge, where the genuine
semantic and practical implications are often set
in a different way. Nevertheless some of these
terms, such as non-linearity or entropy though
not in their original context seem helpful in the
pragmatic description of the concepts of func-
tion and homeostasis.

Thus we have to scrutinize the notions of
'order' in particular and to outline its dimensions
in biomedicine. It requires the introduction of
the logical and empirical correlates of 'disorder'
in the general medicine and the common sense.
The tacit issue we shall return to is the following
definition for the disease as ,harmful disorder”.
Although | will touch partially the Wakefield’s
analysis | will not consider his narrower analysis
of disease as ,harmful disorder” concept.

My second argument concerns the notion
of homeostasis. There are studied the meaningful
connections between homeostasis and its deter-
minants - the processes of intentional, non-inten-
tional causation; and the complementary con-
structs of [non] linearity, negative entropy and
entropy as well. | claim for revision of the imple-
mentation of the explanatory model of homeosta-
sis both in medicine and mental health specifically.
As an outcome it is most promising term to serve
the future definitions for mental disorder.

Then | shall consider whether it is entirely
applicable in the area of mental health and explore
its operative and essential aspects in this context.

kou cbBpemeHHu onpegeaeHun 3a 3gpabe, Cb-
omHeceHU ¢ me3u 3a boarecm u pazcmpoulcm-
B8o. Moam caegBaw, akueHm Bbpxy 6oaecma
BkatouBa npeouerka Ha cxBawaHuama Ha Yeuk-
¢uling 3a pazcmpolicmBo, Koumo Cbgbp>kam
B cebe cu noHamuama ykHuyua, cbomBemHo
gucyHKuuA.

MbpBuam Mu ap2ymeHm u3naza onpege-
AEHUEMO 3a (PyHKUUA Kamo egHoBpemeHHO
eBoAatoyuoHHa u HopmamuBHa kamezopus.
Mocae BvbBexkgam mepmuHUMeE 3a ,UEAeHaCo-
yeHama” U ,He-ueAeHacoyeHa” NpuYUHHOCM
Kamo npouecu, Aexkawu 8 ocHoBama Ha Bb3-
HukBaHemo Ha yHKUUUMe Ha opeaHu3ma. B
obwu AuHUU moBa u3noxkeHue caegBa meope-
MUYHUA aHaAu3 Ha boambH u XuA Ha npuyuH-
Hocma 6 ncuxoAo2uama u ncuxuampuama
(2003).

Bmopuam mu apeymenm 3acaza NoOHAMU-
emo 3a xomeocmasa. M3aegBaru ca cmucaroBu-
me Bpb3Ku Mexgy xomeocmasama u HellHUMe
gemepmuHaHmu: npouecume Ha UeAeHacoue-
Ha U HeueAeHacoyeHa NPUYUHHOCM, U KOMNAE-
MEHMapHUmMe Ha max KOHCMpYKMu: AuHeu-
HOCM, HeAUHelHOCM, eHmponua U HezeHMpPOo-
nusa. NMpegaaza ce peBu3zua Ha obacHUMeAHuUA
MogeA Ha xomeocmasama 68 meguuuHama Ka-
mo uaro u B ncuxuuHomo 3gpaBe 6 uyacm-
Hocm.

B 3akatoyenue npuemam, ve 83aumoomHo-
wieHuama Mmexgy ueAaeHaco4deHama npuduH-
HOCM, HeAuHelHUME gUHAMUKU U XOoMeocmasa-
ma moz2am ga ce u3znoa3zBam kamo noaAe3Hu
no3HaBameaHu cpegcmBa npu obacHeHuemo
Ha CAOXKHUME namozeHemuyHU mexaHu3mu B
MeguuuHama u ncuxuampuama.
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It includes the issues of operational (or working)
definitions for 'mental disorders' in the internation-
al conventions and the essential contents.

In conclusion we summarize the interface
between the intentional causality, non-linear
dynamics and homeostasis as a cognitive instru-
ment for arrangement of the mental disorder
complexity.

Introduction and aim

| intend to explore some terms of crucial sig-
nificance for biomedicine and psychiatry, which
causes talking at cross-purposes concerning the
contents of the definition for ,disorder,. These
are especially the notions of ,function”, ,aber-
rant function”, ,function failure” in comparison
between the somatic and mental disorder.

Biomedicine puts an emphasis on biologi-
cal explanations and definitions for any kind of
abnormal state in the organism. When applied
to psychopathology similar view looks unsatis-
factory at less from two points. The first argu-
ment is epistemological. We are usually con-
fused with the high diversity and reciprocal elim-
ination of the different definitions. | mean that
any of the formulations seems to contradict and
thus to exclude the others. They range from anti-
psychiatry (Szatz, Foucalt and Cooper), through
psychodynamic and hermeneutic understanding
(Freud; Jaspers) to such strong biological defini-
tions as given in biological neuropsychiatry (R.
Kendell, E. Kandel, L.lverssen, A. Carlsson). Anti-
psychiatry for instance defines the mental illness
as a ,Myth”. This is the crucial point specifically
for Thomas Schatz perspective. Other authors
who belong to similar traditions, such as Fou-
cault prefer to regard the ,mental disorder” as a
kind of historical or socio-historical construct. In
both cases the analysis entails an emphasis on
extrinsic [value] factors of the social milieu
which shape the idea of mental illness. Therefore
it is sometimes regarded as ,values in” concept
in contrast to ,values out” ascribed to Robert
Kendell in contemporary psychiatry. Actually the
publications criticizing conventional psychiatry
caused a vigorous response from the so called
pro-psychiatry movement and Kendell was just
one of the speakers who advocated the medical

or pro-psychiatry viewpoint. Kendell stresses on
the universal according to his account epidemi-
ological and certainly natural indicators of dis-
ease: reduced fertility and increased mortality
rate. Having registered these indicators definite-
ly expressed in the population of the psychiatric
patients in comparison with the general medi-
cine patients Kendell and his associates con-
clude that the mental illness is obviously liable to
medical or biological definitions for disease.
Although Kendell’s contribution is beyond any
doubt influential, we must also consider a num-
ber of other presumably reductionist claims at
the mental disorder as bodily illness. They are to
be traced back to the works of Thomas Willis, a
prominent English neuroscientist in XVI century
who favored the view of mental illness as a brain
disease, the same definition proposed later by
the outstanding German psychiatrist Wilhelm
Griesinger. Besides another response contra
Szatz’ 1974 publication , The Myth of Mental Ill-
ness” was the 1986 paper deliberately entitled
as ,The Reality of Mental lliness” by the influen-
tial Cambridge psychiatrist Martin Roth. In mod-
ern times Eric Kandel, a Nobel laureate, believes
that ubiquitous mechanisms determine memory
and thought in all kinds of living organisms
respectively their disturbances. Other perspec-
tives close to this debate are introduced in the
(I) phenomenological psychopathology by Carl
Jaspers and Ludwig Binswanger who put an
emphasis on the unique personal experience
and (II) Adolf Meyer who understands mental
disorders as ,maladaptive reactions”. Last but
not least psychoanalytic and derivative theories
also undermine the stability and relevance of the
very concept for ,mental disorder”.

So far it seems that there is something sur-
prisingly difficult in the core concepts of psychia-
try and medicine. One feature that has become
clear about the definition of disorder (and hence
of disease and illness as well) is that it is a con-
tested notion and there is no hope for an early
agreement on its correct definition. According to
our view (Stoyanov, 2009, Machamer & Stoy-
anov 2009) any attempt for combination of the
abovementioned approaches is not grounded on
consensual understanding of the fundamen-tal
issues and therefore remains purely instrumental.

This analysis of this ,core problem” stated in
the definition for mental disorder aims at reduc-
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tion of the diversity and bringing the definitions
closer but it may also set them at a distance. For
this reason | intend to outline in my first argument
the idea of dysfunction with respect to the ,harm-
ful dysfunction” construct. In the second argu-
ment | shall try to establish connections with (non-
) intentionality, non-linear dynamics and home-
ostasis as a guide of thinking about disorder inde-
pendently of the final resolution of the debate.

Argument I: function,
intentionality, linearity

In this section | will begin by outlining
Wakefield’s analysis of disorder. This outline is
inescapably bound to the notion of function. |
will then examine two other relevant notions that
may shed light on the psychiatric disorder: the
concepts of intentionality and non-linearity.

When biomedicine introduces the term of
,function” it usually means ,normal function” or
regular function. Something in our organism is
assumed as regular when it obeys the rules of
physiology and keeps in the qualitative referent
values indicated not to be harmful.

Another traditional sense implies function
in Darwinian perspective as what is something
intended to be for. This concept refers to the
theory of evolutionary naturalism adopted from
biology and explains the function as a process
which occurred and developed in the evolution
through the natural selection. Function is
designed as intentional process with specific
purpose and goal determined in adaptation.
One suitable example to clarify the distinction
between the two definitions of function is: ,the
heart is for the pumping of blood, not the mak-
ing of a noise, even though it does both and does
both regularly”.

However the normal function may include
in the first rank the idea of regularity but it also
depends on the evolutional idea of the ,proper”
function as it was mentioned above. For this rea-
son in the further analysis we shall combine the
two views for what is supposed the function to
be: from a normative angle as a sign of regulari-
ty and from an angle of intentionality.

The issue which arises from the concept of
function is the controversial definition for
,abnormal” function implied in the Jerome
Wakefield’s vision for ,harmful dysfunction”. It

follows the general ,naturalist” trends in medi-
cine, derived mainly from the Evolutionary theo-
ry. In particular Wakefield claims to offer such a
definition for disorder in the context of plausible
reading of DSM-IV. The crucial point in this
understanding of mental disorder is that dys-
function is properly understood along the lines
of some mental or behavioral mechanism not
functioning as designed, selected for in evolu-
tion. According to the recent Derek Bolton’s cri-
tique the core problem lies ,precisely in the
attempt to demarcate the natural from the social,
which fails at least in the domain of psychologi-
cal functioning”. Bolton stresses on two different
from the evolutionary natural selection influ-
ences on the mental life and behavior. These are
namely the process of socialization (I) and the
individual choice (Il). Furthermore it is outlined
that there are many types of norm correspond-
ing to each of the origins (or designs) of the
human behavior - evolutionary/genetic,
social/cultural and individual. In this perspective
there are three possible ways of function failure
(resp. dysfunction) considering mental states
and behavior: failure to operate in the way
designed by the evolution; failure to operate in
the way taught and sanctioned by the culture
and failure to act as the person intended,
according to his needs and values as he sees
them. The latter is regarded as the representa-
tion of the individual level dysfunction when
there is evident for the very person involved a
deviation from his personal norms and values.

Furthermore, as it has been summarized in
the current paper by M. Aragona the general
outline of mental disorder still includes biomed-
ical definitions (and descriptors) on one hand
and sociopolitical on the other. In the conclud-
ing remarks of his analysis Aragona states that
psy-chiatric disorder remains both normative
and evaluative and Wakefield’s definition can
not contribute any more to resolving of this con-
troversy in DSM - V.

We may presume that there are number of
processes in the living systems which underlie
the emergence of functions. Therefore another
related idea which has been deployed to shed
light on psychological order and disorder is that
of intentional causation. Bolton and Hill (2003)
use it to describe intentional processes in a way
that places them in a continuum with other bio-
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logical processes and contrasting with more
basic physical processes which can be possibly
described in information-free terms.

Here is Bolton and Hill’s (2003) description of
the intentional processes:

* Informational, due to the fact that there
are receptors carrying electrochemical signals to
the nervous systems regulatory centers. This sig-
naling is a considered actually as a form of infor-
mational stream.

* Intentional processes are connected with
a distinction of normal/inappropriate (incorrect,
abnormal) processes,

* Have specified goals and purposes,

* Present range of function and preoccu-
pation

* Distinguished with selectivity and accu-
racy

* Do obey to conventional rules which
constrain the range of normal function.

In resume intentionality enter into polemics
with the Humean causation in its positivist inter-
pretation. The latter is assumed to say that a con-
sequence B happens whenever the action of the
cause A is presented. In a logical proposition it
sounds like this ,Whenever Atype events hap-
pen, B-type ones follow”. According to David
Hume, we reason inductively by associating
constantly conjoined events, and it is the mental
act of association that is the basis of our concept
of causation. One may argue that in fact such
description is addressed to non-linear relation-
ships in present sense, as this is explored bellow.

Anyway the common sense for normal
function to define the spectrum of ,normality”
requires intentional causal explanation underly-
ing this function. On the other hand as it is was
assumed by Bolton & Hill, the opposite non-
intentional functions also present in the living
world as well as in the mental functioning and do
not necessarily mean ,,abnormality”. They assert
the following features of non-intentionality:

* No reference to ,normal” or ,correct”
functioning

* Does not require the concepts of goals
and purpose

* Action is not directed and informed

* There are no conventional rules and
agreements to be found

The authors believe that non-intentionality
is valid in physical systems whilst the principles
of intentionality seem to be applicable mainly in
the biological systems. However the non-inten-
tionality is also required in the biological systems
due to the need of informational sensitivity in
their processing. There follows that both inten-
tional and non-intentional causation are neces-
sary prerequisites for the function in biological
as well as in psychological sense.

As a counterpart to the concept of inten-
tionality the ideas of non-linear and dynamic
(i.e. chaotic) system’s functioning in the theory
of chaos represent another attempt for ,infor-
mational” description of the health and disease.
It has been stated in the theory of chaos that
non-linearity is bound to increased complexity
of the system regulation and the multitude of
factors involved in the maintenance of the
,healthy” functions and homeostasis. On the
other hand linearity represents a system of sim-
ple and definitive causal relationships, i.e. explic-
it deterministic system. [t is close to the mind
that though not synonymous the terms of lineari-
ty and intentionality are related regarding the pre-
dictability and purposefulness of the action. Nev-
ertheless we must keep in mind that there exist
many intentional processes in natural world
which are non-linear and vica versa.

According to the Chaos theory any func-
tion which refers to informational linear order is
described with the notion of negative entropy in
contrast with entropy which diminishes informa-
tional contents in the system dynamics. Nega-
tive entropy is a term adopted in the theory of
chaos and considered as a contribution of the
physicist Erwin Schrédinger. In the context of the
Informational theory namely negative entropy
(A. Szent-Gybrdyi) is used to measure the , dis-
tance from normality”. There is meant the dis-
tance from the Gaussian (Gauss-Laplace) normal
distribution which is actually the general statisti-
cal descriptor of the norm in medicine and
therefore in psychiatry if regarded as a medical
discipline. Any deviations from the Gaussian
curve are hence defined as ,,abnormal” includ-
ing such states as the very high intelligence quo-
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tient (1Q). Linearity and negative entropy are
often assumed as the indicators of order in the
living systems as far as they are considered
responsible for the proportionality of the system
response to any stimulus from the environment,
physical or social. In this sense they inescapably
refer to the notion of , disorder” in English lan-
guage semantically.

Let’s focus then on some semantic and log-
ical aspects in the definition of disorder. Fore-
most traditionally bio-medicine considers any
indicators of a particular functional property (as
is the heart frequency) outside a separate range
as ,aberrant” or ,,abnormal”.

Consequently, the ,aberrant” function is
related to the notion of ,disorder”. \We may see
that ,disorder” semantically consists of denial.
The matter denied is evidently ,,order”. As it was
already scrutinized before order means at the
same time intentional and linear causation as
well as negative entropy. | would like to stress in
this sense that the healthy system does not rep-
resent like this. It has been observed for instance
in physical and thermo dynamical systems that
the total order makes any system lifeless for it
prevents the emergence of change and
progress. Obviously the living systems involve
both negative entropy and entropy in different
proportions with respect to the particular
process complexity. In the range from bodily
processes to mental phenomena and whole per-
sonality complexity increases. Hence the bor-
derline between health and disease expands and
turns to be more sophisticated and indefinite.

Argument II: homeostasis

The continuous equilibrium of linearity
/intentionality and non-linearity/ non-inten-
tionality leads to another crucial notion: the
homeostasis. Homeostasis is regarded as a
traditional indication for let’'s say ,healthy
order” of the human organism. But is it liter-
ally ,order” in the sense of intentional causal-
ity and linear functional connections?

Homeostasis (from Greek: ©uog,
h6mos, ,similar”; and tmpot, histémi, ,stand-
ing still“; defined by Walter Bradford Cannon
in 1929 + 1932) is defined in most of the

classical bio-medical sources as the property
of a system, either open or closed, that regu-
lates its internal environment and tends to
maintain a stable, constant condition. Typical-
ly used to refer to a living organism, the con-
cept came from that of milieu interieur that
was created by Claude Bernard and pub-
lished in 1865. What make the homeostasis
possible are a multiple dynamic equilibrium
adjustment and regulation mechanisms. All
homeostatic control mechanisms have at
least three interdependent components for
the variable being regulated: The receptor is
the sensing component that monitors and
responds to changes in the environment.
When the receptor senses a stimulus, it sends
information to a control center, the compo-
nent that sets the range at which a variable is
maintained. The control center determines an
appropriate response to the stimulus. In most
homeostatic mechanisms the control center
is the brain. The control center then sends
signals to an effector which is supposed to be
the ,reaction segment” of the operating
mechanism (organs or other structures that
receive signals from the control center). After
receiving the signal, a change occurs to cor-
rect the deviation by either enhancing it with
positive feedback or depressing it with nega-
tive feedback.

Practitioners often imply different use
for homeostatic ,normal function” at the var-
ious levels of the organism. We also use the
understanding for homeostatic rules in defin-
itions concerning neural function. So the
essence of the study deals with the issue
whether we can define any conceptual dis-
crepancy between the physiological, respec-
tively ,healthy” function of the physical
including nervous system in contrast to the
mental-behavior functioning.

The understanding of homeostasis is regu-
lated by some anticipatory underpinnings, as
touched in the introduction. Though the con-
cepts of non - intentionality and (negative)
entropy are originally grounded on different the-
oretical premises, both indicate the key dimen-
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sions for the circumscription of homeostasis:

* Homeostasis is non-linear multi-factorial
state of the organism

* This state demands the Humean (or non-
intentional) as well as intentional causal connec-
tions between the descriptors (indexes, as blood
pressure or heart rate) and the underlying mech-
anisms

* Therefore homeostatic functions are
implied to be deterministic but often non-linear;

* The complexity of the homeostatic func-
tions increases from the physiological to the
mental processes;

* The ,normal” function is referred in the
idea of homeostasis. It is regarded as a conven-
tional definition for biomedicine however con-
testable even at the level of the organism. The
more sophisticated, complex and non-linear
become the relationships, the less applicable it
seems to be. E.g. ,proper” function in its norma-
tive sense is compromised for specific harmless
conditions which are obvious deviations for the
normal statistical distribution as the extremely
high 1Q.

As it is evident homeostasis is composed of
total network of different properties sustaining
its functional capacity during the processes of
adaptation. Thus it involves intentional process-
es/functions as well as non-intentional. We
accept traditionally that homeostasis is built on a
multitude of ,proper” and ,normal” functional
connections. However these connections are
neither proper from an intentional perspective
nor accurate in the sense of regularity.
Homeostatic ,order” does not mean literally
order, respectively linearity and predictability. If
revisited it is rather supposed to be ,dosed
instability” or functioning ,at the edge of
chaos” (G. Popov, 2007). One legitimate ques-
tion which arises then is how actually such spe-
cific condition could be maintained given the
context of the individual development, both
physical and mental.

According to Dynamic Energy Budget
theory for metabolic organization there exist
structure and (one or more) reserves in an
organism. Its formulation is based on three
forms of homeostasis:

* Strong homeostasis, wherein struc-
ture and reserve do not change in composi-
tion. Since the amount of reserve and struc-
ture can vary, this allows a particular change
in the composition of the whole body

* Weak homeostasis, wherein the ratio
of the amounts of reserve and structure
becomes constant as long as resources avail-
ability is constant, even when the organism
grows. This means that the whole body com-
position is constant during growth in con-
stant environments.

* Structural homeostasis, wherein the
sub-individual structures grow in harmony
with the whole individual; the relative pro-
portions of the individuals remain constant.

Although these distinctions are evolved
in the field of physical (or bodily) adaptation
they are plausibly extrapolated for the whole
person in the process of mental develop-
ment.

Broadly speaking, the weak and the
structural homeostasis seem relevant for the
personal and mainly inter-personal level of
regulation, which concerns the more sophis-
ticated control of behavior in specific social
situations. Simultaneously the strong home-
ostasis is more applicable in the sub-personal
levels of the organism. It is obvious however
that, by analogy with intentionality, all three
types of homeostasis present on each level of
the organism.

As it concerns the whole person the con-
cept of homeostasis needs further clarifica-
tion and reference to higher system com-
plexity. Simultaneously with the increasing
complexity and non-linearity towards the
level of the inter-personal awareness in social
interactions, the strong homeostasis is
replaced by structural.
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Personality fits in the interface of physical
and social worlds, acting as a liaison between
them. Therefore it inevitably subordinates to the
descendent principles of causation exposed
above. The sum of linear and intentional
processes in the nervous system determines
mental processes which are subject to reduction
in some theoretical formulations as the Identity
theory. Perhaps some singular processes as the
inductive reasoning or factual memory activa-
tion are reducible to their substrate indeed. Then
it is relatively easy to conclude that any loss of
factual memory is due to impairment of the hip-
pocampus NMDA systems or learning disabili-
ties and executive functions deficit are conver-
gent to dorso-lateral prefrontal cortex functional
damage. However most of mental phenomena
seem to be non-intentional and non-linear and
thus are not liable to reduction as well. These
are for instance the global traits of the personal-
ity such as emotional and cognitive intellect and
experience qualia properties such as the feeling
states. As it has been recently adopted by
Stanghellini and Marino namely these character-
istics of the person trace the development of the
human social adaptation through the attune-
ment and circumscription.

In this context the concept of homeostasis
extrapolated at the level of the whole person
requires strong consideration of the extrinsic for
the organism itself value and social milieu fac-
tors and therefore rules of the weak and struc-
tural homeostasis.

Resumed, from an account of cognitive plu-
ralism Intentional /non-intentional causality as well
as linear/non-linear causality are not to be regard-
ed as binary oppositions. Given the context of this
essay these terms are complementary determi-
nants for the concept of homeostasis.

Linear and intentional patterns of regulation
seem to determine the ,strong” homeostasis at
the level of the biological systems, where stabil-
ity and predictability are requirements of vital
significance for the system functioning. Simulta-
neously non-intentional and non-linear causal
connections are predominantly implemented in
sustaining of relatively ,weak” or structural
homeostasis both in biological and social sys-
tems. Whilst at the level of the organism its indi-
cators are measurable (such as heart rate) at the

level of inter-personal communication they are
much more complex and difficult for evaluation.
Perhaps one consistent view on this peculiar

inter-personal” homeostasis is the social adap-

tation which involves many non-linear experien-
tial or qualia functions which maintain the
,healthy order” in a social group such as attune-
ment, appraisal, and circumscription etc.
(Stanghellini and Marino 2009).

In summary, according to my argument
there is considered a continuum between the
two mainstreams of definitions:
intentional causality = linear dynamics -
strong homeostasis of the organism and recipro-
cally non-intentional causation — non-linear
(chaotic) dynamics =  weak and structural
homeostasis in the social systems.

One principal pattern organizing homeostat-
ic functions and processes involved seems to be
universally applied. This is the pattern of the cir-
cular causation as illustrated bellow. Whatever
the particular set of functions is, it must be regu-
lated by the feedback mechanism in order to
maintain the ,dosed instability” of the health.
Probably disease emerges from the ,harmful dys-
function” of this particular section in the system
dynamics - absence of the feedback func-tion
which disconnects the chain of circular causation.

Perhaps the disease belongs to any of the
two extremities in the continuum of linearity -
the total (hyper) order constraining the flexibility
and adaptation of the system as well as the
chaotic ,disorder’ presented with high entropy,
non-linearity and lack of any type of intentional
regulation.

Conclusions

1. Conclusions. There are two trends to
result from this overview:

(1) Medicine needs something rather more
than homeostasis to define the health. Though in
several papers we may find many slogans to
address the integrative issues of any illness
(somatic or mental) and the disturbance of the
social wellbeing in particular sense, the current
medical education and practice still ignore them.
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() Medicine needs further clarification of
,homeostasis” as a basic term in its explanations
and definitions. This requires an abandonment
of the underlying traditional linear (and inten-
tional) model and develops a pluralistic account
of function and homeostasis as descriptors of
health.

(lI) Psychiatry needs further evidence data
to introduce more sophisticated and precise def-
inition for disorder which may also include the
notion of homeostasis. Psychopathology needs
to question the Wakefield’s definition for disor-
der both semantically and on an essential level.

This demands both medicine and psy-
chopathology to attune their views in order to
embrace the integrative, high complexity non-
linear problems of the health and disease.
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[MpobAemu u nepcnekmubu Ha yyuAruwHomo
3gpabeonasbane 6 E6pona 1

KbHuO Ha/\/\oﬁ, Makyamem no obwecmBeHo 3gpalBe - Coghua

Mpe3 nocregHume 10 2oguHu 3HauYumeneH 6pol EBponelicku gbprkabu pecpopmupam 3g-
paBHonoAumuueckume cu koHuenuuu 8 o6racmma Ha yuuauwHomo 3gpaBeonazBare. MNpoyu-
BaHe Ha EBponelckomo PeazuoHaaHo biopo Ha CBemoBHama 3gpaBra OpeaHuzauua om 2010
2., BrkarouBawo 37 gbpxkaBu - uaeHku ycmarnoBaBa, ue 46% om max ca pepopmupasu KoHueN-
yuama, opeaHu3zauyuama u ynpaBaeHuemo Ha cucmemama 3a yyuAwHo 3gpaBeonaszBare npe3
nocAegHume nem 20guHu. B noBeuemo gobpkaBu pehopmamopckume HauyuHaHUA ca NOCMue-
HaAU NoAOXKUMeAHU pe3yamamu, a 8 maabk 6pol om max me ca umaau HeeamuBHo Bb3gelc-
mBue Bbpxy cucmemama.

AHaauzupam ce npoBegeHume pecopmu 6 yuuaruwHomo 3gpabeonasBare 8 EBponelicku-
me gbp>kaBu, KOUMO 3acazam cAegHUME NpuopumemHu obaacmu:

3gpaBHonoAumuyecku aHaau3 u uereBo no3uuuoHUpaHe Ha npobAema;

ope2aHu3auus, ynpaBaeHue u U3mMoOYHUUU Ha (PuHAHCUpPaHe; (POPMU Ha MEJUUUHCKO 06C-
AyKBaHe;

nogbop u obyveHue Ha nepcoHaAa; 3gpaBHu nompebHocmu Ha uereBua KOHMUH2eHM;
pOAA U 3HaveHue u popmu Ha 3gpaBHama npomouus 8 yyuauwama.

YcmanoBaBam ce caegHume HauuoHaAHU peaaHocmu cBbp3aHu ¢ HeeamuBHu Bb3geldcm-
Bua Bbpxy cucmemama Ha yyuauwHomo 3gpaBeona3zBare B8 goprkaBume obekm Ha npoyuBa-
Hemo:

* AUNnca Ha agekBamHa uHpopmauua 3a npobremume B 88% om cayvaume;

* NOHUYKEH UHMepeC OmM CmMpaHa Ha YYUAUWHUA NeEPCOHAA U pogumeAume Kbm hpozpa-
MU 3a nAomouuA Ha 3gpaBemo - 68%;

* Hegocmue Ha gpuHaHcoBu pecypcu - 78%;

* HegoCcmu2 Ha MegUUUHCKU hepcoHaA - 65%;

* omcbcmBue Ha aceH mogea 3a pa3npegeaeHue Ha omzoBopHocmume 3a 3gpaBemo Ha
yueHuyume MeXKgy agmuHUCmpauus, Yy4uAuwHU (cemelHu) AeKapu, Y4UAUWHU cecmpu u gp.

* HeagekBamHa HopmamuBHa 6a3a - 14% u gp.

AHaau3zupam ce cbwecmByBawume mogeau Ha 3gpaBHo obcayxBane B8 ycroBuama Ha
cbBpemeHHomo yuuauwe ¢ akueHm Bbpxy 3gpaBHama npomouua u npoguaakmuka Ha 3abo-
AaBaHuama.

MpegcmaBeHuam aHaAu3 HAMA 3a UeA ga NPegAaoXKU Op2aHu3auyuoHHA NaHauesa, HUMo ga
omkpue 8b3MoHO Hal-BepHume peweHua Ha npobaemume B yuuauwHomo 3gpaBeonaszBate,
a UMa 3a UeA ga NPegao>Ku CUHMe3 Ha pazAudHu 3gpaBHonoAumuuecku U op2aHu3auuoOHHU
cmpameauu Kamo noAe3Ha uHopmauua 3a agekBamua guckycus.

pezomema
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Pacmex u noroBo pazBumue
Ha Momuyemama y Hac - mpaHcBep3aaHo u
2 AoH2umyguHaAHO npoyuBane

AHeAun TOMOGa, KAuHuyeH yeHmwvbp N0 eHgoKpuHOAO2UA U 2epOHMOAO2US,
MeguuyuHcku yHuBepcumem - Cogpusa

TpaHcBep3aaHomo u3zcaegBaHe BratouBa 6200 momuema Ha Bb3pacm om HAKOAKO mece-
ua go 19 2oguHu om 5 peauoHa Ha bvazapus. B cpaBHerue ¢ nogobHu npoyuBaHua goceaa 8
cBema moBa e Hal-mawabHomo, u3zBbpweHo om eguH u cvbw, uzcregoBamen (Duaun Kyma-
HoB). OmgeaHo ca npocaegaBaru 131 momuema om Codpua 8 npogbaxkeHue Ha 8 20guHu. V13-
mepBaHu ca pbCmMbm U Me2A0Mo U ca onpegeAaaHu obemume Ha mecmucume, gbAXKuHama u
obukoAkama Ha neHuca, nybucHomo u akcuaapHomo okocmaBaHe. Bb3 ocHoBa Ha noAyueHu-
me gaHHU ca u3zpabomeHu HOpMu Ha me3u nokazameau. M npu gBeme npoyuBaHua 6e ycma-
HoBeHo, ue creg HaBbpwBaHe Ha 10 20guHu 3anouBa 6bp30 ybeauuaBaHe Ha pazmepa Ha mec-
mucume, Had-u3zpazeHo mexgy 12 u 15 2oguHu. Caeg HaBbpwBaHe Ha 16 20guHU, KO2amo No-
AoBume >kae3u gocmuezam pazmepu 13,69 £ 3,80 ml, yecoremaBaremo um e Hecuz2HupuKkaHm-
HO U Ha 18 - 19 2oguwHa Bb3pacm pazBumuemo um npukatouBa. B gemcmBomo gbAkuHama
u obukoAkama Ha neHuca HapacmBam naaBHo, a caeg 12 2oguwHa Bb3pacm no-pasko. B cpaB-
HeHue C gaHHUMe 3a Momuyema, hoAayyeHu B Hawama cmpaHa npu npeguwHu u3caegBaHus, 6
cezawHomo npoyuBaxe 6e ycmaHoBeHo, ue NoHacMoAWEM PbCMbM U ME2AOMO Ca NO-20Ae-
MU U e Haauue u3zbbp3BaHe B nonoBomo pazBumue ¢ okoro 1 20guHa.

AHomaAauu 6 noro6omo pazbumue Ha
3  momuemama 6 bvAazapua

(Duaun KgMaHO6, KAuHUYeH yeHMbp NO eHgOKPUHOAO2UA U 2ePOHMOAO2US,
MeguuyuHcku yHuBepcumem - Cogpusa

3a uzacHaBaHe Ha yecmomama Ha onpegeAeHu aHOMaAUU Ha MbXKkama penpogykmuBHa
cucmema bewe npegnpuemo Hal-mawabHomo goceea y Hac uzcaegBane.

TpaHcBep3aaHomo npoyuBare Bbpxy 6200 momuema om 5 pea2uoHa Ha cmpaHama noka-
3a, Ye xunocnagusma e cbc cpaBHumeaHo Hucka yecmoma - 0,29%. OmuHocumeaHuam G gaa
cpeg ceackomo HaceAeHue e no-Bucok. YemanoBu ce Bpb3ka ¢ 2oguwHume BpemeHa Ha pax-
gaHuama Ha geua c xunocnagua.

abstracts
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Yecmomama Ha kpunmopxu3ma e 1,52%. Caeg cbnocmabBaHe Ha pe3yamamume om mo-
Ba npoyuBare ¢ gaHHUMe om npeguwHu u3caegBaHua MoXKe ga ce npueme, Ye Kamo uaao B
cmpaHama yecmomama Ha Kpunmopxu3ma ce e noBuwuaa cpeg geuama, HeHaBbpwuau 1 20-
guHa, a cbwo u B HAKOU pe2uoHu.

Cnopeg u3BbpweHume ceza mpaHcBep3arHO U AOH2UMYQgUHAAHO HabAlOgeHUA agoAec-
ueHmHama 2uHekomacmus e aBaeHue, xapakmepHo 3a cpegama Ha nybepmema. OkazBa ce, ue
no-2oaama BepoamHocm 3a pazBumue Ha 2uHeKomacmuAa umMam Momuyema C HUCHK UHJEKC Ha
meAecHama maca, kakmo u me3u ¢ AeBocmpaHHo Bapukoueae.

Yecmomama Ha uguonamuuHo AeBocmparHo Bapukoueae e 7,9%. MNpu 3acezHamume 6e
ycmaHoBeHo cbwecmBeHo HamareHue Ha obema Ha mecmuca om cbomBemHama cmpaHa.
Pbcmbm u pazmepume Ha neHuca ca baazonpuamcemBawu cpakmopu 3a pazBumue Ha Bapuko-
ueAe; Me2A0Mo U UHgEKCbM Ha meAecHama maca moxke bu umam npomekmuBHo geticmBue.

MpoyuBaHume aHomaauu ce ompaszaBam HezamuBHo Bbpxy uarocmHomo pa3zBumue u
ocobeHo Ha penpogykmuBHama yHkuua Ha nogpacmBawume.

'ywabBocmma npu geua u nogpacmBauyu,
POAA Ha cCmpymMu2eHHUmMe haKkmopu 4

boaH /\OSaHOB, HayyeH yeHmwvbp NnO MmeguyuHa Kom
bwvaeapcka Akagemusa Ha Haykume u V3kycmBama - BAHI

CmpymuzeHe3zama e CAOXKeH MyamugakmopeH npouec, npu kolmo e Haauue 63aumo-
getcmBue mexgy hakmopu om eHgo2eHHO U ek3o2eHHo ecmecmBo. EHgozeHHUMe ¢pakmo-
pu, HepegKo hamuAHU, ca onpegerawu B emuoAo2uama u namozeHe3ama Ha chopaguyHama
2ywa. TaxHama poaa e BmopocmeneHHa U MogyAupaw,a Npu eHgemudyHama 2ywaBocm, ocHoB-
Ha PoAA 3a KOAMO umam hakmopume Ha OKOAHama cpega, Ha nbpBo macmo GogHuam gedu-
uum.

Mogen gegpuuum ce pa3zBuBa npu xpaHumeaeH npuem Ha Gog nog HuBama Ha pexomeH-
gauua 3a cbomBemuama Bb3pacm. INpenopbvuumerHuam gHeBeH GogeH npuem 3a geua 6 npe-
gyuuAuwHa Bv3zpacm e 90 mke, 3a yueHuuu (6-12 2.) - 120 mke, 3a toHowU u Bb3pacmHu (Hag
12 2.) - 150 mKe, 3a bpemeHHU U Kbpmewu >XeHu - 250 mke. Cnopeg guckpumuHamuBHume
kpumepuu Ha C30 (2007) 3a kamez2opu3ayua Ha UOgHUA XpaHUMeEAEeH Cmamyc Ha nonyAauu-
oHHO HUBO npu geua =>6 20g. Ha 6a3a Gogypun, 3a agekBamHu ce npuemam cCMOUHOCMU MeX-
gy 100 u 199 mke/A, 3a Aek GogeH gedpuuum me3u mexkgy 50 u 99 mke/A, 3a ymepeH — mex-
gy 20 u 49 mke/A, 3a mexbk gecpuuum < 20 mke/A , gokamo cmolHocmume > 300 mke/A ce
npuemam 3a ekcuecuBHu (c puck 3a HebaazonpuamHu nocaegcmBua - G0g-UHgYUUpaH Xunep-
UAU Xunomupeougu3bm, ,logHa 2ywa“).

C edpekmume cu Bobpxy pazBuBawua ce MO3bK, MEHMaAHUA Kanauumem, pu3udeckomo
u noaoBo pazBumue Ha nogpacmBawume, GlogHUAM gecpuyum e 2A00areH MegUKO-COUUAAEH
npobaem, uzuckBaw, noaumuka Ha npeBeHuua u ycmouyuBo eaumuHupaHe. Hapeg ¢ Hezo, om
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3HaveHue e Cbwo gepuuumbm Ha mukpoeremeHma CeaeH, yuumo epekmu ca cbnocmaBumu
C me3u Ha GogHua gedpuuum u ce uzpazabam 6 cmumyaupaHe Ha cmpymuzeHe3dama u Ha Umy-
HoAO2UYHUME npouecu cBbp3aHu ¢ mupeougHa gucyHKUUA.

bvAcapua e cmpaHa om baakaHckua eHgemuveH pe2uoH, B8 koimo me3u pakmopu umam
onpegeAawo 3HayeHue no omHoweHue 2ywaBocmma. B peyamam Ha cucmemHo npoBexxga-
Hama npe3 nocaegHume 15 2oguHu yHuBepcaaHa GogHa npodgurakmuka GogHuam gedpuyum
npu geyama u nogpacmBawume y Hac 6e eaumuHupaH, a yecmomama Ha 2ywaBocmma cBe-
geHa nog 5% 6 mapzemHama 2pyna 3a oueHka, cbomBemcBawa Ha ma3u 3a cnopaguyHa 2y-
waBocm B HeeHgemuuHume padtoHu. HezaBucumo om moBa, gaHHUmMe om nocAegHOMo npeg-
cmaBumenaHo npoyuBare (2008 2) noka3zBam, ue npu yacm om geuama om 7 go 10 2. Gogypu-
ama ocmaBa u36bH npuemume Hopmu (nog 100 mk2/A B 14%, Hag 300 mke/A B 16%), a npu
14,6% om u3caregBaHume ce gokazBa Haauduemo u Ha ceaeHoB gedpuuum. ToBa KopuAupa ¢
omHocumeaHo Bucoka yecmoma Ha cybkauHuuHUAXUNoMupeougu3bm (12,6% go 15,4% om
u3caegBaHume ca nokazaau TCX > 4,2 mlU/l), kamo Hat-Bucok npoueHm ce ycmaHoBaBa 6 en-
gemuyHume patoHu Bpaua, CauBeHn u baazoeBepag. ToBa Haraza npoBeskgaHe Ha goONbAHU-
meAHU u3zcaegBaHua, omyumawu 3Ha4YeHUEMO Ha eHgo2eHHUMe U pamuAHU cpakmopu, 6 m.u.
HaAu4YUe Ha YaCmuyHU eH3uMHU gedpekmu B mupeougHama xopmoHocuHmesa u memaboAus-
Ma Ha mupeougHuUmMe XopMOHU, aBMOKPUHHU MexaHU3MU (pacmexkHu hakmopu U gpyau uumo-
KuHu), npugobuma uau BpogeHa pe3zucmeHMHOCM KbM MUpeougHUME XOPMOHU Ha peuen-
MOPHO UAU hocmpeuenmopHo HuBo. Hakou om eH-goz2eHHUMe hakmopu ca xopmoHo3aBucu-
Mmu uAu 3aBucumu om GogHua npuem, BkAlbUUMEAHO oM HaAudue Ha UogeH ekcuec. Aoka3aHo
e, Ye ecmpozeHume umam MogyAaupaw, epekm no omHoweHue epekma Ha mupeougHume
XOPMOHU Ha nepugepHo u ueHmpaaHo HuBo, koemo onpegeaa no-Bucokua puck 3a mupeoug-
HU HapyweHuAa Npu >KeHcKua noa, ocobeHo B nepuoga Ha nybepmema, Ko2zamo yecmomama
Ha cmpymume HapacmBa 3HauumeaHo. Poaa umam cbwo cobcmBeHuam pacmexkeH nomet-
uuaa Ha mupeouumume u HLAxanAomuna, KOUMO ca 2eHemu4yHO gemepMUHUpaHU.

Mpe3 nocregHuMe 20guHU 0cobeHo BHumaHue ce obpbwa Bbpxy cmpymuzeHHUa epekm
Ha ekoAo2uvHUMe hakmopu, cBbp3aHu ¢ yoBewkama geliHocm u 3ambpcaBaHemo Ha OKOAHa-
ma cpega: poAa Ha HaKou hecmuuugu, uskycmBeHu mopoBe ¢ Bucoko HUMpaAmMHO CbgbpIKa-
HUE, HAKOU NPOgUKMU Ha Hedhma Cbgbprkawu PEHOAU, NUPUGUHU, hmaramu U gpyau cbegu-
HeHua, BkAtouumeaHo. uznoazBaHume naacmmacu 6 Guma. AokazaH e Cbwo CMpyYmu2eHeH
epekm Ha MIOMIOHONYWEHEMO U KOHCYMauuama Ha aAkoxoa, ocobeHo npu geuyama u  nog-
pacmBawume. M136poeHume ek302eHHU hakmopu moz2am ga umam gupekmto geticmBue Bop-
Xy mupeougeama kamo O0AOKUpam pa3AudHU emanu Ha mupeougHama XOpPMOHOCUHME3a UAU
CMuUMyAUpam pacmexkHua nomeHyuaA Ha kKaemkume. Hakou om max oka3zBam u uHgupekmeH
egpekm upe3 aBmokpuHHUME U nepuhepHUMeE MexaHU3MU Ha peayrauua Ha mupeougeama.

INpeBeHuyuama Ha mupeougHume HapyweHu u3uckBa komnaekcHo Bb3gelicmBue Bbpxy
Bb3MOXKHUME (hakmopu Ha cmpymuz2eHe3ama u XopMoHaAHama gucgyHkuua, ocobeHo 6 puc-
koBume 2pynu kakBumo ca geuama u nogpacmBawume. Te nogaexkam Ha cucmemeH KOHM-
pPOA OM KoMnemeHmHume opezaHu, BKAlYUMEAHO Ype3 op2aHuU3upaHemo Ha CUCMEMHU CKpPU-
HuH2oBu npoyuBaHua u koHMpoA B gemckume koAekmuBu u yyuauwama.
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XpaHumeAeH cmamyc - NOGHOPMEHO U
HagHOPMEHO MeAeCHO mez2A0 npu 5
0bA2apcku geua u nogpacmBawu

J. >Keqe6a, M. ﬂHKOBa, A. Haqe6a, VIncmumym no ekcnepumeHmanHa
MOpPEOAO2UA, NAMOAO2UA U aHMpPonoAo2ua € my3el, bvacapcka Akagemus Ha Haykume

V13caegBaHemo Ha meaecHama oxpaHeHOCM U onpegeAaHemo Ha Yyecmomama, 2AaBHo Ha
HelHUMe KpalHu opmu - nogHopmeHo meaao Il cm. u 3amabecmaBare, npu geyama u nog-
pacmBawume e HeoOXogum eAemeHm om MOHUMOpUHe2a Ha 3gpaBocaroBHomo um cbecmonHue.

Lleama Ha Hacmoawomo cbobweHue e ga npegcmaBum gaHHu 3a VIHgekca Ha meaecHa-
ma maca (MITM) u 3a yecmomama Ha pa3zAudHUME Kame20puu MeAeceH XpaHumeAeH cmamyc
npu HoBopogeHu u npu 3-17 2oguwHu geua u nogpacmBawu om Codpus.

V3caegBanu ca 219 HoBopogeHu geua (2001 2.), 640 geua om npegyyuauwHa Bb3pacm -
3-6 2o0guHu (2004-2005 2.) u 2291 geua u nogpacmBawu mexgy 7 u 17 2oguwHa Bv3pacm
(1993-2002 2.) uau obwo 3150 geua, paznpegeaeHu omHocumeaHo paBromepHo B 16 Bvb3pac-
moBu 2pynu. Kamezopu3zupaHemo Ha meAecHuUa xpaHumeaeH cmamyc e u3zBbpuweHo cnopeg
pa3epaHudumeaHume cmouHocmu Ha VITM, pazpabomernu om T. Cole u koa. 863 ocHoBa Ha
kpumepuume Ha International Obesity Task Force (IOTF).

[Mpu pakgaHemo cpegHama cmoulHocm Ha VITM e 13,20 ke/m? 3a momuemama u 13,04
Ke/m? 32 momuvemama. Ao 17 2oguwHa Bv3pacm cpegHume cmouHocmu Ha VITM nocmenen-
Ho ce yBeauuyaBam, kamo go 9 2oguHU me ca No-20Aemu Npu momyemama, a npe3 akmuBHua
nybepmemeH nepuog - npu momuvemama. Yecmomama Ha geuama u nogpacmBawume cbc
3amabcmaBaHe e omHocumeAHo nocmonaHHa mexkgy 3 u 17 2oguHu (0,0% + 5,0%). Yecmoma-
ma Ha geuama c HagHopmeHO mezaAo go 13 2oguHu e mexgy 4,0% u 19,8%, kamo npe3 nocm-
nybepmemHua nepuog ma pa3ko cnaga u e mexxgy 8,0% u 12,5% npu momuyemama u mexxgy
3,0% u 6,7% npu momudemama. CneuuareH uHmepec npegcmaBaaBa Haauyuemo Ha geua C
nogHopmeHo meaao. IMoumu npe3 Bcuvuku Bb3pacmu yecmomama Ha momudemama c I-8a u lI-
pa cmeneH NOgHOPMEHO me2A0 e no-20Aama u Bapupa om 5,0% Ha 5 2oguHu go 25,8% Ha 17
20guHu. Yecmomama Ha MoMyemama € NOgHOPMeHO me2A0 e Hal-Bucoka Ha 15 2oguwHa 6b3-
pacm (22,0%). INpu uzcaregBaHume geua ce ycmaHoBaBa u Haauvue Ha uHguBugu c Ill-ma cme-
NeH NOgHOPMeHO mea2Ao, m.e. MbpwaBu. Momudema ¢ makb8 mun meaeceH XxpaHumeAeH cma-
myc ce cpewam mexkgy 6 u 17 20guHu, Kamo maxHama yecmoma gocmuza go 2,0%. Npu mom-
yemama lll-ma cmeneH nogHopmeHo meaao ce ycmaHoBaBa camo B kpaa Ha u3zcaegBaHua 6b3-
pacmoB nepuog, kamo yecmomama um e Hal-Bucoka Ha 17 2oguwHa Bb3pacm (3,4%).

Te3u pe3yamamu noka3zBam, ue nogHopmeHomo meaAo e 3gpaBocroBeH npobaem Ha Hac-
moaw,omo nogpacmBawo nokoreHue 6 bbazapua u mpabBa ga 6bge mpemupaH, Kakmo om
cneuyuaaucmume no gemcko 3gpaBeona3zBaHe, maka u Ha gbpykaBHo HUBo HapaBHo c npobae-
Ma 32 HAagHOPMEHOMO Me2AO0.
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[MpobAemu Ha HAGHOPMEHOMO ME2A0 U 3amAbCMA-
6  Banemo 6 gemcka u roHowecka 6b3pacm

CBemocaaB XaHg)KUEB, bvaeapcka Acoyuayus 3a uzcaegBaHemo Ha
3amabcmaBaHemo u consmcmBawume 20 3aboraBaHus

PagnpocmpaHeHuemo Ha 3amabcmaBaHemo cpeg geuama U OHOWUME NOCMOAHHO
eckaaupa. [AobaaHama enugemua Om HagHOPMEHO mMe2A0 U 3amAabcmaBaHe 6bp3o ce
npeBpbwa B cowecmBeH npobrem Ha obwecmBeHomo 3gpaBe B8 mHo20 yacmu Ha cBema.
Cnopeg CBemoBHama 3gpaBHa OpezaHuszauusa (C30), 8 kpaa Ha 2010 2. okoAO 43 MuAuOHa
geua nog 5-2oguwHa Bb3pacm ca ¢ HagHopmeHo mezAo. NpeBeHuuama Ha 3amabecmaBaHemo
Ha HaceAeHuemo we 6bge BakHa yacm om ycuauama ga ce cnpe ma3ju Haguzawa ce BbAaHa
om gemckomo 3amAbcmaBarde. CnewHo ca HeobGXOgumu cmpamez2udecku ycuaua 3a
BvBerkgaHe Ha echekmuBHU U nogxogawu npozpamu u uHuuuamuBu 3a npegomBpamabaHe Ha
3amabcecmaBademo B gemcka Bb3pacm, kamo cbe cueypHocm ce Brkarouam yazBumume 2pynu
- Hanpumep geua c yBpexkgaHus.

AuOIl eHec:
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Spain

Denmark
Hungary
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Finland
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Obese

Overweight

Hag 22 muauoHa geua 8 EC ca ¢ HagHOpMEHO Me2A0 U 5 MuAuoHa cmpagam om
3amabcmaBare. Cnopeg gaHHume om eBponedckua npoekm ,AuOrleHec”, bbAcapusa e cpeg
nbpBume wecm cmpanu B EBpona no paznpocmpaHeHue Ha gemckomo 3amabcmaBaHemo.
M3caegBare Ha HauuoHaaHuam ueHmbp no ona3zBare Ha obwecmBeHomo 3gpabe (HLIOOS3)
om 2008 2. nokazBa, ue 200 000 geua 6 bbAzapua ca ¢ HagHOpMeHO me2Aao, a om max 65 000
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ca cbe 3amabemaBaHe. Cowomo u3caegBaHe noka3Ba, ve 30,6% om geuama 6 nbpBu kaac ca
C HagHopmeHo me2ao U 15,6% ca cbc 3amabecmaBade. 3a nocaegHume 10 20guHu ce
HabatogaBa 7,3% yBeauueHue Ha 6poa geua B nvpBu Kaac ¢ HagHOpMeHO me2Ao u mo3u bpol
HapacmBa Bcaka 2oguHa. NpoyuBaHe Ha geua u oHowu (om 6 go 18 2oguwHa Bb3pacm) B
Codpua, gemoHcmpupa ocHoBHUMe puckoBu pakmopu 3a Bb3HUKBaHe Ha HAGHOPMEHO MEe2A0
u 3amabcmaBaHe - 2eHemuvHama NPeguCNO3uuUf, HEpPaUUOHAAEH XpaHUMEAEH PEeXUM C
npegnovyumaHue Kbm He3zgpaBocroBHU Npogykmu, HamareHa KOHCymauua Ha 3eAeHdYyuu u
naogoBe u xunoguHamus.

Cnopeg 2pynama no gemcko 3amabcmaBaHe kbm EBponelickama Acouuauus 3a
uzcaegBaHe Ha 3amabecmaBademo ueaume Ha npaBuaHomo xpaHeHe 8 gemcka Bb3pacm ca ga
ce NoCMu2He HOPMAAHO MmeAecHO mez2ao u ga ce pa3Buam 3gpaBocaoBHu xpaHumeaHu
HaBuuu, koumo ga ce noggbpykam npe3 ueauam >xuBom Ha gememo. MbpBama cmbnka 3a
YCNEeWHO XpaHUMEeAHO KOHCYAmMupaHe e oueHkama Ha KaAopulHua npuem u HaBuuume Ha
xpaHeHe. ToBa mpab6Ba ga BkawuBa oueHka Ha gocezawHama KoHcymauua (kamo ce
akueHmupa Bbpxy naogoBeme u 3eaeHYyuumMe, nogcAageHume Hanumku, 6bp3ume xpaHu,
pazmepa Ha nopuuume), Kakmo U meHgeHuuume Ha noxanBaHua u ocHOBHU XxpaHeHuA
(Hanpumep, yecmomama u kavecmBomo Ha xpaHeHuama kamo 3akyckama). M3pa3zxogBaHemo
Ha eHepeusa 4pe3 gu3uvecka akmuBHocm e BakHa yacm om ypaBHeHuemo 3a eHepaueH
6aAaHc, KOUMO onpegeAa MeAecHOMO Me2A0.

Aobpomo 3gpaBocroBHo cbecmoaHue, HezaBucumo om meaecHomo mezao, e cBbp3aHo ¢
HamaAeHu cbpgedHo-cbgoBu u memaboaumHu puckoBe 668 Bcaka Bv3zpacm. PegoBrama
¢puzuuecka gelHoCm MoXKe Cbwo ga nogobpu camouyBecmBuemo u coyuarHuMe omHoweHuA
Ha gememo kamo uaro. CbC 3HAYUMEAHO HamareHama pegoBHocm Ha gHeBHa dpu3zuvecka
geliHOCM Ha geuama nopagu 3anagHua Ha4duH Ha >kuBom u mogepHu3auuama, Bbnpocume ca
cbepegomoueHu Bbpxy exkegHeBHume gelHocmu 6 pamkume Ha gomakuHcmBomo u 8
yuuauwe. Tezu Bvnpocu 3a geGHocmma Ha gememo gaBam Bb3moXKHOCM 3a ugeHmMuukauua
Ha obAacmu, 6 KOUMO MaAKu NPOMEHU, NOOMJEAHO UAU 3aegHO CbC cemelcmBomo uAu
npuameAume, mo2am ga ce okakam om 3HadyumeaHa noa3a. OcHoBHama ueA Ha AevyeHuemo
Ha geuama u oHowWuUmMe C HAGHOPMEHO ME2A0 UAU CbC 3amAabcmaBaHe e ga um ce NoMoz2He ga
nocmuz2Ham U noggbpXkam meAecHO mez2A0, Koemo ga nogobpu 3gpaBemo um u
npegomBpamu pazBumuemo Ha ycaoxkHeHua. Tbl Kamo puckbm Ha 3amMAbBCMAAO geme ga
cmaHe 3amabcman Bv3pacmen ce yBeauvaBa om 25% npegu 6 2oguwHa Bb3pacm u go 75%
no Bpeme Ha toHowecmBomo, AedeHuemo mpab6Ba ga 3anouHe Bb3moKHO Had-paHo. ToBa e
om ocobeHo 3HavyeHue, 3awomo cbnbmcmBawu 3aboaaBaHua mozam ga ce npoaBam no
Bpeme Ha gemcmBomo, gopu npegu gememo ga € oOnpegeAeHO Kamo 3amAbCMAAO.
AeyeHuemo ueAu npomaHa B noBegeHuemo Ha gememo u HezoBomo cemelcmBo,
nogobpeHue Ha XpaHumeAHUa peXkum, ¢pu3zudvecka akmuBHocm u kadvecmBomo Ha >kuBoma.
AekyBawuam ekun uzpae BaxHa pora 8 momuBupaHemo, obyveHuemo u nogkpenama 3a
npomaHa Ha noBegeHuemo u HezoBama noggpbKKa.

CovBpemerHume uzcaegoBameau Ha gemckomo 3amabcmaBaHe obpbwam ocobeHo
BHuMaHue Ha nepuHamaAHume u npeHamaAHume npobaemu. [MoguepmaBa ce, ue
npogpurakmukama Ha 3amabcmaBaHemo, 3axapHua guabem u 6oawuHcMBomo om cbpgeyHo-
cbgoBume 3aboaaBaHua 3anouBa owe om BvmpeympobHomo pa3zBumue Ha uHguBuga.
Aeuama (u Bb3zpacmHume), BegHbxX 3acezHamu om 3amabcmaBaHe, mpygHo 2ybam mez2ao
ype3 uzuvecka akmuBHocm u 3gpaBocroBeH pexxum Ha xpaHeHe. 3a moBa
npegomBpamaBaHemo Ha HaggaBaHe Ha me2A0 owe om Had-paHHa gemcka Bb3pacm e
npu3Hamo 3a cmpameaus, Koamo we 6bge om noa3a 3a 3gpaBemo um B gbazocpoueH nAaH.
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Onumbm B Hakou cmpatu noka3Ba, ye ycnewHama npeBeHuua Ha 3amabcmaBaHe u npomaHa
8 noBegeHuemo Ha nogpacmBawume

MoXXe ga Obge nocmuzHama upe3 BvBerkgaHe Ha KombOuHauua Om MepKu, NpuAaz2aHu
egHoBpemeHHO Ha HauuoHaAHO u AokaAHO HuBo - B8 3aBucumocm om mecmuume ycaoBua u
npoepamu npusazaHu 6 yduauwama u mecmuama obwHocm. pu geuama u OHowuUMe C
HagHOPMEHO MEe2A0 UMa NO-20AaM PUCK 3a noaBa Ha: npobaemu ¢ kocmume u cmaBume, CbHHa
anHea, NCuxoAo2u4vecku npobaemu u Hucko camouyBcmBue, Bogewo go genpecuBHu
cbecmosaHua. [pu 3amabecmeaume geua BepoamHocmma ga ce npeBbupHam 66 Bb3zpacmHu ¢
HAagHOPMEHO ME2A0 UAU CbC 3amAbcmaBaHe e MHO020 No-20AAMa, OMKOAKOMO Npu
nogpacmBawume C HOPMAAHO Me2A0. 3amAbCMeAume geua ca U3A0XKEHU Ha NO-20AAM PUCK
om 3gpaBHu npobaemu, BkatouumeaHo cbpgeuHo-cbgoBu 3aboaaBaHua, guabem mun 2,
MO3bueH uHcyam, Hakou BugoBe pak u ocmeoapmposa.

INpe3 nbpBama noroBuHa Ha 2011 2., cmapmupa npozpamama ,3gpabu geua 6 bbazapua”
(2011-2015). Ta we obeguHu ycuauama Ha gbp>kaBHu, yacmHu u o6wecmBeHu napmHbLOPU C
uer npeBeHuua Ha gemckomo 3amabcmaBaHe. NMpozpamama e GazupaHa Ha gbA2OCPOYHA
cmpameausn, KoAmo ga NPOMeHU XpaHumeAHume, 3gpaBHume u ¢u3zudeckume HaBuuu Ha
geuama owe 6 HauaAOMoO yyuAuwe

[MpoOAemu Ha 3abucumocmume
- 6 gemcka u toHowecka 6b3pacm

AHema XybeHoBa', EBzeHua bbp3awka’
'HavarHuk Kaurnuka Tokcukonoeus, YMBAACM ,[TupozoB” Cogus
?Kamegpa no mokcukuaoeua. MY - [NreBeH

Mpobaembm ,3aBucumocmu” B nocaegHume 10 20guHU nopagu couuaAHama cu 3Hauu-
mocm u ocobeHo Bucokua puck 3a 3gpaBemo Ha nogpacmBawume cmaBa Bce no-akmya-
AeH.Hanaza ce Heobxogumocmma ga 6bge npuBaeveHo BHUMaHUEMO HE CaMO Ha MEJUUUHC-
Kama obwHocm, a u Ha uaromo obwecmBo.

3aBucumocmume ce pazaaexkgam Kamo CAOXKHU aBAeHua ¢ MHo20pakmopHa 2eHe3a B
KOHMeKcma Ha buo-ncuxo-couuaaHua mogeA. Haauue e HeBuykgaHa 8 ucmopuama Ha Bbazapua
,enugemun” Ha 3a0ynompeba ¢ wupok cnekmbp HapkomuuHu BewecmBa, BKA. aAKOXOA, KOa-
mo ob6xBawa cepuo3zHa yacm om mMAagomo NokoAeHue. [puuuHume ca pazHoobpaszHu U MHO-
20 cneuyuguyHU 32 omgeAHua uHguBug, koemo Haraza pazBumuemo Ha couuaAHu Npoz2pamu C
wupok obcez Bbpxy pazauuHume puckoBu gakmopu u ¢ Bv3koHkpemHume uHguBugyaaHu
nompebHOCMU.MOXKHOCMU 3a aganmupaHe KbmM Kbm KOHKpemHume uHguBugyaaHu nompeb-
HoCMu.

HapkomaHuama uau ,3aBucumocmma kbm HapkomuuHu BewecmBa”’ e cbcmoaHue Ha ncu-
Xudecka UAu KombuHauua om ncuxudecka u guzudecka 3aBucumocm kom gager Bug Bewecm-
B0, BkA. U emuA0B aAKOXOA.

OcHoBHume npobaemu Ha ma3u puckoBa Bb3pacmoBa 2pyna 6Guxa mo2Au ga ce cuHme-
3upam NO CAEgHUA HaYUH:
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1. HenpekbcHamo yBeauuyaBaHe 6poa Ha 3aBucumume

2. YBeauuaBaHe 6poa Ha nombpcuAume cnewHa homou,

3. YBeauuaBaHe 6poa u pazHoobpazuemo Ha HapkomuuHume BewecmBa - npegu Bcuuko
Ha 2pynama ncuxo3omumemuuu

4. YBeauuaBaHe Bb3mokHOCMMa Ha KpumuHaAHU npoaBu - kpaxbu, 2pabe>ku, Hepeaaa-
MUHMUpaHa hpocmMumMyuua u gp.

5. YBeauuaBare Bb3moxkHocmma 3a kpbBHonpeHocumu 3aboraBaHua

6. BkatouBane kbm gpye Bug npecmbnaeHua ¢ obwecmBeHo onaceH xapakmep

7. Mpobaemu ¢ gemozpadpckua pecypc

8. MNcuxorozuuHu Bpegu - HeczamuBHo Bb3geticmBue Bbpxy obkpbrkaBawa cpega - ce-
meltcmBo, yuuAauwe u gpyau couuarHu obwHocmu

9. BaowaBaHe 3gpaBocroBHomo cbcmoaHue Ha Hauuama - umyHumem, BpogeHu 3a60Aa-
BaHug, HenbAHOUEHHO 3gpaBocaoBHO cbecmoaHue, penpogykmuBHa Bb3MoXKHOCM U gpyau.

Cpewama c HapkomuuHu BewecmBa 666 Bb3pacm, kozamo AudHOCMmMa e He3paa, Bogu go
6bp30 pazBumue Ha 3aBucumocm, paHHa couUaAHa ge3aganmauus, Map2uHaAu3auua Ha AuY-
HOCMMa, paHHO omnagaHe om yyuAuwe, puckoBo noBegeHue u 3acurBawa ce KpuMuHaAU3auuA.

CvOpemenHu npeguzbukameacmba 3a
azpecubHocmma u HacuAuemo Hag geua

Bacua Huce6, MeguyuHcku yHuBepcumem -
Makyamem no obwecmBeHo 3gpaBe - Cogpusa

Mpegu3zBukameacmBama, npeg koumo e uznpaBeHo gemckomo HaceAeHue y Hac, cBbp-
3aHu cbe 3gpaBemo, 6esonacHoCMmMa u cu2ypHOCMMa, ca KOMNAEKCHU U CAOXKHU. ToBa Hana-
2a Heobxogumocmma om cb3gaBare Ha edpekmuBHa cucmema 3a 2puXkKu KbM geuama, Koamo
ga ce (pokycupa kbm npegomBpamaBaHe Ha Kymyaupawua epekm Ha peguua puckoBu gak-
mopu u npuyuHu. Emo 3awo, HecbmHeHo, Bce no-HapacmBawomo 3HaveHue Ha gemckomo u
yuuAuwHo 3gpaBeonazBare 3a o6wecmBomo, ce HacouBa Kbm ugeHmuduuupaHe u pewaba-
He Ha aKmyaAHU, MHO2000pa3HuU u 3HavYumu npobaemu cBbp3aHu ¢ acoyuarHo noBegeHue Ha
geuama. B ma3u Bpb3ka mpabBa ga noguepmaem u npubaBum 3a peguua xapakmepHu ocobe-
Hocmu Ha gemckama Bb3pacm, npegcmabaaBawa puckoB, yazBum Guoroz2uyeH nepuog om
yoBewkun >xuBom. VimeHHo 3a moBa, cneuudpukama Ha me3u geua kamo gemozpadcka, 6b3-
pacmoBa u buocouuarHa 2pyna, ouepmabBa HayuHume u cpegcmBama 3a MAXHOMO OM2AEXK-
gaHe, 3gpaBHo-ncuxuvecko pazBumue u couuasuzauus.

be3ycaoBHo, moBa e uHcmpymeHm 3a hopmupaHe Ha nogxoga ocuzypaBaw, uzepaxkgaHe Ha
momuBupaHa nogkpenawa okoAHa cpega. 1o mo3u HauuH MOXKe ga ce ovepmae npocmpaHcmBo-
Mo 3a gepuHupaHe u agpecupaHe Ha peguua npeBaHmuBHu u uHmMepBeHUUOHHU NPaKMUKU 3a
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pewaBaHe Ha pa3zauuHu puckoBu cumyauuu. TaxHomo npoekmupaxe 8 agekBamHu cekmopHu
NOAUMUKU UMa 3a ueA ga dpopmupa u ymBuprkgaBa 3gpaBocroBeH u 6e3onaceH HauuH Ha >Ku-
Bom cpeg nogpacmBawomo nokoAeHue.

M3yuaBaiku puckoBama 2pyna om gemckama obwHocm cBbp3aHa ¢ azpecuBHocm u Ha-
cuaue ce HabaogaBa, yue npuyuHume u KopeHume ce kpuam Had-8eue B8 cemelHama cpega,
ueHHocmHume opueHmauuu, noBegeHuemo u HavuHa Ha >kuBom Ha pogumeaume. HezamuB-
HUMe nocAeguuu om u3zpacmBaHemo Ha gememo ca cBbp3aHu ¢ ammocgepa Ha guCXapmo-
HUA U gucdyHkuuu B cemedcmBomo kKamo uHcMuMyuuA.

Apyz pakmop, okazBaw, uzkaouumeaHo BauaHue Bbpxy popmupaHemo u pazBumuemo
Ha gemckama AUYHOCM e y4yuAuwemo, kamo obkpwbxkaBawa cpega. Om aHaAu3a Ha NPUYUHU-
me 3a omnagaHe om yyuAuwe, MoXe ga ce obocobam caegHume 0CHOBHU Kamez20opuu: UKO-
HOMUYECKU, EMHOKYAMYPHU, COUUAAHU U Negaz2o2uvecku.

Tpemuam no 3Hayumocm pakmop e obkpwkaBawama cpega om BpbcmHuuu Ha gememo.
B ma3u couuaaHa cpega He moxke ga ommuHem pakma, ye noBegeHuemo Ha cbBpemeHHume
geua ce onpegeAa U om peguua KYAmMypHU U UHPopMayuoHHU hakmopu. Had-yecmo cBbp3a-
HU C eguH ,MyAmuy4ume” kamo cvbecegHuk u pazkazBau HapeueH uHmepHem. B ma3u Bpb3-
Ka mpabBa ga npuzHaem, ye 6poam Ha geuama, koumo ce BnucBam kamo nompebumeau Ha
KYAMypHU u xygoxkecmBeHu yeHHOCMU HenpekbcHamo HamaraBa.

OcHoBHume npegu3BukameacmBa 3a geBuanmHomo noBegeHue Ha geuama,npugobuBa-
W0 3acmpawumeAHuU pa3mepu 3a mawabume Ha cmpaHama ca:

1) HpaBcmBenama kpu3a 8 obwecmBomo;

2) AecmabuAuzauua Ha cemeliHama cpega;

3) HeezamuBHume AUMHOCMHO - NCUXUYECKU NPOMEHU Cpeg gemcKomo HaceAeHue;

4) MNpoueca Ha couuaAHa gudpepeHuuauua U cmpamudukayua cpeg gemckomo HaceAe-
Hue - geuama 6 HepaBHocmoUHO couuarHo noAokeHue ce yBeauuaBam;

5) VikoHomuueckama npuHyga;

6) HeobxBawaHemo u omnagaHemo Ha XuAagu geua exxe20gHOo Om Y4uAuWE;

7) AepecuBHama gemcka cybkyamypa 6 yuuauwe u obwecmBerua skuBom;

8) HapacmBawama npecmbnHocm u kKpumuHoz2eHHocm 6 obwecmBomo (Bogu go Hapac-
mBaHe u Ha gemckama npecmbnHOCM);

B koHmekcma Ha yBeauuaBawomo ce npobremHo noBegeHue u KOHMAUKMU cpeg geua-
ma cmaBa acHo, ye 3a npegomBpamaBare Ha puckoBume rakmopu u NPUYUHU € HeobXxogu-
MO HaAUYUEemo Ha MeXXgyuHCcmumyuuoHaAeH nogxog, yBeaudeH obmeH u gobpu Npakmuku
MEXJy pa3AudHUME CEKMOPU Ha MecmHo u HauuoHaAaHo HuBo. ToBa uzuckBa uzepakgaHe Ha
KoHcmpykmuBHa napmHbopcka mpexa ,cemedcmBo-ydyuauwe-obwHOCM”, Yyuumo Myamu-
gucuunAuHapHu ekunu akmuBHo ga ydacmBam u nogkpenam npakmuku OpueHmMupaHu Kbm
getcmBuama Ha pa3aaexxgaHama puckoBa 2pyna om geua.

B 3axkAtoueHue buxme nocouuau, ye cmpecoBama cumyauun, 8 koamo pacmbm u ce pas-
BuBam cbBpemeHHume GbA2apcku geua ce xapakmepu3upa ¢ kpumudHocm, mpeBoxkHocm u
HeonpegeAeHocm. Tazu MHO20aCNEeKMHOCM U MHO20U3MepHOCM omkpoaBa peguua npobaemu
¢ HecamuBHo ompaxkeHue Bbpxy noBegeHuemo u cmeneHma Ha pucka 3a 3gpaBemo u >kuBo-
ma Ha nogpacmBaw,omo NOKOAEHUE.

Ha npakmuka moBa o3HauaBa, ye nocmuzaHemo Ha npomaHa 8 Hazaacume u noBegeHue-
mo Ha geuama ¢ geBuaHmHo noBegeHue e npegnocmabka u 2apaHm 3a ueAeHaco4eHa u eqek-
muBHa HauuoHaAHa 3gpaBHa u couuaaHa cu2ypHocm.

abstracts
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Xemamoaoz2uuyHu npoabu npu cucmemHu
3abora6aHun

M. CnacoBa, Kamegpa no nequampusa u meguyuHcka eeHemuka, MY [Tro8guB.

Peguua 3aboaaBaHua He ca nbpBuyHO XemamoAo2uYHU, HO UMam gua2HOCMUYHO BakHu
XemamoaAo2uyHu edpekmu u 4yecmo cmaBam noBog 3a nbpBoHauaaHo HacouBaHe Kbm
Xemamoaoz.

Pazeaexkgam ce no cbomBemHume opz2aHu u cucmemu Hal-yecmume cbnbmcmBawu
XEMamOoOAO2UYHU OMKAOHeHUa u noBegeHuemo npu max:

1. AHemuama Ha XxpoHuuyHomo OBb3nareHue e cpaBHumeaHo yecm eHomeH, Hal-
XapakmepeH npu KOAa2eHO3U U XPOHUYHU UAU decmo peuuguBupawu uHpekyuu.
MamozeHe3ama U e myamudpakmopHa u BkatouBa yBpegeHo ocBoborkgaBare Ha »keaazo om
kaemkume Ha PEC 3a Hykgume Ha epumponoe3ama, uHXubumopHa poAa Ha omgeAaaHume
uumokuHu Bbpxy KOCMHOMO3bYHAMaA Npogykuua U HamaAaeHa npexuBaemocm Ha
epumpougHume kaemku 6 peyamam Ha xemodpazouumosa. O6ukHoBeHo aHemuama e Aeka
UAU UMeAeHa, XUNOXPOMHA, MUKPOUUMHA; ycmaHoBaBa ce HUCKO cepydyHO >Keaa3o npu
HOpMaAeH uAu noBuweH epumuH.

2. bbbpeuHu 3a60Aa6aHua c xemamoaozuuHu npoabu:

a. AHemuama npu xpoHuuHa 6b6peyHa HegocmamubuHocm (XBH) ce gbaxku Ha BmopuuHa
epumponoemuHoBa HegocmambuyHocm u ce noBauaBa OaazonpuamHO om AeveHue C
epumponoemuH.

b. Xemoaumuko-ypemuuHuam curgpom (XYC) ce npoaBaBa ¢ guaeHocmuyHama mpuaga
OM MUKpOaH2uoOnamu4yHa XemoAUMUYHA aHemun, mpombouumoneHua u ocmpa O6bbpeuHa
HegocmambyHOCM.

c. TpombomuyHama mpombouyumoneHuyHa nypnypa (TTP) BkarouBa mpombouumoneHus,
MUKpOaH2uonamu4Ha xemoAumuyHa aHemus, HeBpoaoz2uuHu npoaBu, 6bopevuHo yBpeskgaHe u
pebpuaumem.

3. YepHogpoOHu 3a60AaB8aHua ¢ xemamoAoz2uuHu npoabu:

a. MNpu uupo3za ce ycmaHoBaBa om egHa cmpaHa noBuweHa ckAOHHOCM Kbm KbpBeHe
nopagu mpombouumoneHua u yBpegeHa mpombouumHa (UHKUUA, HaMaAeH CUuHMe3 Ha
Bcuuku KoazyrauUOHHU (pakmopu € u3kAloueHue Ha gpakmop VIII u HUCBHK pubpuHO2€eH; a om
gpy2a cmpaHa - puck om mpombo3u nopagu Hucku HuBa Ha aHmMukoaz2yaaHmu u
xunogubpuHoauza. Yecmo e Haauue aHemun 6 pe3yamam Ha kpbBo3azyba om e3ogazearHu
Bapuuu, cMymeHa pepoabcopbuua u XunepcnAeHU3bM.

b. Mpu boaecm Ha Wilson xemoAaumuyHama aHemus e paHHa, noHakoza u nbpBa npoaBa
Ha 3aboaaBaHemo u ce goka3zBa npu okoro 20% om geuama C yepHOgpPOOHO 3acazaHe. B
noBeyemo cayvau e ocmpa u uHmpaBazaaHa. boaecmma Ha Wilson mpabBa ga ce uma
npegBug npu Bcaka AAT-ompuuameAHa ocmpa XeMOAUMUYHa aHemus, mbl Kamo mMoxe ga
NpegckaXke C gHU UAU C 20guHU HacmbnBaHemo Ha (OPYAMUHAHMHO YepHOgpPOOHO yBpexkgaHe.

c. CuHgpombm Ha Reye ce cbuemaBa ¢ xemamoao2uuHu npoaBu Ha ocmpo YepHOgPOBHO
yBpexxgaHe - Koaz2yAaaUUOHHU HapyweHua, noHakoz2a go u3zaBa Ha AWK cuHgpom u
mpombouumoneHus.
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4. EHgokpuHHU 3a60AaBaHua ¢ xemamoAozuuHu npoabu:

a. Xunomupeougu3zmbm yecmo ce cbuemaBa ¢ Aeka go ymepeHa HOPMOUUMHA UAU AEKO
MaKpoOUUMHa aHemua C HaAuvue Ha MaAko KoaudecmBo HepaBHomepHO KoOHMpaxupaHu
KA€MKU.

b. Mpu HagbbOpeuHa HegocMambyHOCM € HaAuue Aeka HOPMOXPOMHA aHemusn, 4yecmo
CcbyemaHa ¢ eo3uHoguAua u HeymponeHua. [1pu 3anouBaHe Ha 3amecmMuMeEAHOMO AeveHue e
Bb3moxHO ga ce HabaogaBa 3agbabouaBare Ha aHemuama nopagu gucnNPONOPUUOHAAHO
HapacmBaHe Ha nAazmeHua obem B cpaBHeHue ¢ epumpouumHama maca.

C. AHEMUAMA NPU XUNONUMYUMAapu3bM Ce gbAXKU OCHOBHO Ha gedbuyuma Ha pacmeskeH
XOPMOH, yBperkgaw, gupekmHo epumponoe3ama.

5. LLuanHomuuyHume BCM yecmo ce cbyemaBam c BmopuyHa noauuumemus u ca
npegpaznoaoxeHu kbm Bazookay3zuBHu ycaoxkHeHua. [Mpu max ce cymaHoBaBa u
mpombouumoneHus, koamo ocmaBa HeHanbAHO 00ACHEHa, HO KopeAupa C Xxemamokpuma.

6. berogpo6HuU 3a60A96aHua ¢ xemamoAaoz2uuHu npoabu:

a. bearogpobHama xemocugepo3a ce xapakmepu3upa C >KeAazogeuuumHa aHemus,
yecmo cbuemaHa ¢ pe3opomuBeH mun uHgupekmHa xunepbuaupybuHemus.

b. CuHgpombm Ha Loeffler ce xapakmepuszupa ¢ mpaH3umopHu beaogpobHU
uHguampamu 6 cbuemarue ¢ Bucok eo3uHoureH Gpod.

7. KoaazeHno3zu:

a. [Npu 10BeHureH peBmamougeH apmpum ce cpewa aHemua Ha XpoHU4Homo Bb3naseHue,
ymepeHa BmopuyHa mpombouumo3a u Heympodpuauga, koemo B KAUHUYHaMa npakmuka
HaAaza pa3zepaHuuyaBaxe Ha 3aboaaBaHemo om GakmepuaAHa UHeKuuA.

b. Mpu cucmemeH Aynyc Hal-1ecmo yumoneHuume ca pesyamam om aBmoumyHeH npouec
u mo2am ga 6bgam nbpBa npoaBa Ha 3aboaaBaHemo. Makap u no-pagko ce ycmaHoBaBa
KOCMHOMO3b4Ha anAa3ua uAu ceaekmuBHa azpaHyarouumo3sa. AumdgoneHuama e XapakmepeH
Oenez.

c. [Mpu noAuapmepuumuc Hogo3a MOXKe ga € HaAuue MuKpoaHauonamuyHa XeMoAUMUYHa
aHemusa B cbuemaHue c 6bbOpeuHo yBpexkgaHe uau xunepmeH3zuBHU Kpu3u. XapakmepHa e
eo3uHoguAuama.

8. MHpekyuu ¢ xemamoaozuuHu npoaBu:

a. BupycHu (uHgekuuo3Ha MOHOHYKAe03a, parvovirus B19, HIV, TORCH)

b. bBakmepuaaHu (Kokatow, mybepkyao3a, Aenmocnupo3a, gp.)

c. MapazumHu (AallwmaHuo3a, marapus, gp.)

9. Mumokcukauyuu ¢ xemamoAo2u4yHu npoaBu:

a. OnroBHa uHMoOKCuKauua - Haauue e >keae3eH gedpuuum, 06a30(PUAHO NYHKMUpPaHU
epumpouumu u puHe-cugepobracmu 8 KocmHua MO3bK.

b. MlHmokcukauua ¢ meg - moxe ga goBege go xemoAumuyHa aHemua NO nNogobeH
mexaHu3bm kamo npu boarecm Ha Wilson.

c. MHmokcukauuama ¢ Humpumu, aHuAuHoBu O6ou u HumpobeH3zeH Bogu go
Memxemo2A00uHemus.

10. CmpaHU4YHU XeMamoAO2UYHU epeKmu Ha MeguKameHmu:
a. AekapcmBeHo-uHgyuupaHa mpombouumoneHus;

b. AekapcmBeHo-uHgyuupaHa anAaCmuyHa U XeMOAUMUYHA aHemus.
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EHgoKpuHHU XxunepmoHuu 6 gemcka u
IoHowecka 6b3pacm 10

Hapu,uc Ka/\e6a, Kamegpa no nequampus u meguyuHcka eeHemuka, MY - [TroBguB

Yecmomama Ha apmepuaaHama xunepmonusa (AX) 8 gemckama u toHoweckama Bb3pacm 6
nocAegHumMe gecemuAaemua HapacmBa 3HayumeAHo, Koemo Haraza gobpomo no3HaBaHe Ha emu-
oAO2UAMA, NaMo2eHe3ama u AedeHuemo Ha moBa cbcmoaHue He camo Om neguampume, HO U
om obwonpakmukyBawume Aekapu U 0m HeMeguUUHCKU AUUA - pogumeAu U ydumeau. Aunca-
ma Ha onAakBaHua npu no-2oAama yacm om geuama ¢ moBa cbcmoaHue Haraza PYMUHHO U3mep-
Bare Ha apmepuaAHOMO HaAazaHe npu Bceku npodhuAakmuueH npezaeg Npu geua Hag 3 20guuw-
Ha Bb3pacm u npu Bcako cbmHeHue 3a AX U Npu no-maAku geua. HopmaaHume cmodHocmu Ha
apmepuarHOmMO HaAaazaHe B8 omgeAaHume nepuogu Ha gemcmBomo ca pa3zAudHU Om Me3u Ha
Bb3pacmHume nauueHmu.

B gBe omgeaHu mabauuu ca npegcmaBeHu HopmaAHUMe, 20PHO 2PaHUYHUME U NAMOAO2UY-
HO Bucokume cmoUHOCMU Ha apmepuaAHOMO HaAfazaHe 3a omgeAHume Bb3pacmoBu 2pynu.

IMpegaoxkeHa e kKaacubukayua Ha omgeAHume npuduHu 3a AX npu geuama u nogpacmBawume.

EmuoAo2uyHa KAacupukauua Ha apmepuasHama xunepmoHua 6 gemckama
u roHoweckama Bb3pacm

PeHaAHu npuyuHu
BpogeHu aHomaaAuu;
AucnaacmuyeH bb0pek;
bbbpeuHa noaukucmosa;
O6cmpykmuBHU yponamuu;
lpugobumu re3zuu
Tymop Ha Wilms;
'AomepyroHeppumu;
XeMOoAUMUYHO-ypemMuYeH CUHgPOM;
PedAykcHu Hecpbponamuu;
MegukameHmu, MOKCUHU;
CucmemeH Aynyc epumemamogec;
Cwvgo6Bu npuyuHu
Koapkmauua Ha aopmama;
Emboaua Ha 6b0peyHa apmepu;a
Tpombo3a Ha 6bOpevHa BeHa;
CmeHo3a Ha peHaAHa apmepus;
Apmepuum/Takayasu,nepuapmepuumuc
Hogo3a/;
HeBpoaozuynu npu4uHu
CuHgpom Ha Guillain - Barre;
Aucaymonomus /Riley-Day S./;
NoBuweHo BbmpevuepenHo HaAa2aHe;
KBagpunaeaus;
Cmpec, cBpbx6b36yga;
CumnamukomMuMemuyHU MegukameHmu;
[ToAuomueaum;

EHuedarum;

HeBpodgubpomamo3sa;
EngokpuHHU NnpuYuHU

Tymopu, cekpemupauwu KamexoAamuHU;

AgpeHo2eHUMaAHU cuHgpomu - Bpoge-
HU HagbbOpeyHu xunepnaa3uu;

CuHgpom Ha Cushing;

MuHepaa-kopmukocmepougHa Xunepmo-
Hus;

3aboaaBaHu,a cumyaupawu MUHepaAKop-
mukocmepougHa cBpbxnpogykuus/mybyio-
namuu/;

Apy2u eHgokpuHHU 3a60AaBaHua:

- xunepmupeou3u3zbm/bazegoBa 6o-
Aecm, XaWUmMOKCUKO3a, eK302eHeH Npuem Ha
MUPEOUgHU XOPMOHU;

+ XUNnOMupeougu3bm;

+ Xunepnapamupeougu3bm;

+ 3axapeH guabem c guabemHa Hedpo-
namus;

+ MYMOpPU Ha Xxunodpu3zama, cekpemupa-
wu AKTX u PX;

+ MemaboAUMEH CUHJPOM;
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He mpa66Ba ga ce 3abpaBa, ye 8 gemcmBomo apmepuasHama xunepmoHua e No-4ecmo
BmopuyHa u Ha no-3ageH nAaH e uguonamuyHama, nbpBuuHa AX. B gpyea mabauua ce npegc-
maBam npuuuHume 3a AX cnopeg Bb3pacmma Ha KAUHUYHA u3aBa Ha cuHgpoma.

EHgOKpUHHUME XunepmoHUU Npu geuama ca MaAKo no3Hamu kakmo 3a Ol'lA, maka u 3a
neguampume, koemo Bogu go 3a6aBeHo nocmaBaHe Ha guaeHo3ama. BepoamHu npuuyuHu 3a
mo3u ¢hakm ca Kakmo pegkocmma Ha noBeuemo eHgokpuHHu 3aboaaBaHua npegcmaBeru 6
no-20pHama KAacuukayus, maka u MaAKomo cneyuaAucmu NO gemcka eHgoKpUHOAO2UA U Me-
maboAumHu 3aboaaBaHua 8 bvazapus.

MogpobHo ce pa3zaexkgam uHMuUMHUMe mexaHu3mu Ha Bb3HukBaHe Ha AX npu Bcaka eg-
Ha OM NocoYeHUMe HO30A02UYHU egUHUUU, JONBAHUMEAHUME KAUHUYHU CUMNMOMU, Aabopa-
mMOopHU u3zcaegBaHua u AeyeHue.

NMpegcmaBeH e cayyal ¢ kazyucmuuHo 3aboraBaHe om 2pynama Ha agpeHoz2eHUMmanHu-
me CUHgPOMU - C Hal-pegKua eH3umMeH gecpuuyum - Ha 17 - a xugpokcuaaza- npu geme Ha 15
2oguwHa Bb3pacm om >KEHCKU NOA C Xunep20HagomponeH Xuno2oHagu3bm. Bbnpeku Haau-
yuemo Ha cybekmuBHu onaakBaHua om 2aaBoboaue go Bb3pacmma Ha nocmaBaHe Ha guae-
HO3ama apmepuaAHO HaAfaHe He e uzmepBaHo. MeguuuHcka nomow, e hombpceHa 3apagu
nbpBuuHa ameHopes, 6e3 HUKoMy ga e HanpaBuao BneyamaeHue auncBawomo nybepmemHo
pazBumue - meaapxe u nybapxe. [MpocaegaBam ce 8 guHamuka cmamyca, nybepmemHomo
pazBumue u AabopamopHume nokazameau - npu nocmaBaHe Ha guazHo3ama u caeg 3anouBa-
HEMO Ha 3aMeCmMUMEAHO AeYeHUe — C 2AI0KOKOpmuKocmepougu u noroBu xopmoHu. Hanpa-
BeH e kpambk 0630p Ha AumepamypHume gaHHu, cBbp3aHu ¢ MO3uU CUHgPOM, KOUMO e Nbp-
Buam cayual, cbobweH 6 bbazapus.

Aokragbm e u3HeceH Ha HauuoHaaHama neguampuyHa UHMEPgUCUUNAUHAPHA Hay4YHO-NPaK-
muuecka KoHpepeHuua, [MroBguB 12 - 13 mapm 2011 e.

OcHoBHu eAemeHMU Ha guazHoCmMuKama u
pexabuAumauuama Ha HapyweHuama 6 gemckomo
pazbumue 6 nopbume 2oguHu om xuboma

abstracts

I/IopgaHKa I—IUCKO6a, Kaunuka no gemcku u eeHemuyHu 3aboaaBaHus,
OmgeeHue 3a uHMepguCyuNAUHapHa pexabuaumayua Ha pazBumuemo u 3a NpOMOYyUA HA MeHMaA-
Homo 3gpaBe 8 paHHa gemcka Bv3pacm, YMBAA ,C8. leopau”, [TroBguB

C Bb3mo>xHOCMUME HAa paHHaMa gua2HoCmMuKa U pexabuaumauua Ha HapyweHuama 6 gem-
ckomo pa3zBumue ce npegocmaBam yHukaAHu 3a cbgbama Ha gememo waxcoBe ga 6bge npeg-
na3eHo Mo om no>kuzHeHa uHBaaugu3ayua 6 egHa uAu gpyza pyHKUUOHaAHa cgepa Ha Hez2oB0-
mo pa3zBumue. EgHa edpekmuBHa uHmMepgucyuNAUHApHa MegUKO-CoOUUaAHa cucmema 3a guaz2HoC-
muKa u pexabuaumauua Ha HapyweHuasma 6 pa3AudHu cipepu Ha gemckomo pazBumue ce u3ze-
paxkga Bbpxy caegHUmMe npozpamu U memogu:

« CKpuHuHZ u pexabuaumayua uype3 (uHopmayua u obyyeHue Ha) pogumeAume.
HabatogeHuemo Bbpxy pazBumuemo, noBegeHuemo, npugobumume ymeHua u npobremume
6v6 yHkuuoHupaHemo Ha coocmBeHomo geme om ceH3umuBHU U HabAlOgameAHU, HO CbWO
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maka uHgopmupaHu u obpazoBaHu pogumeau e om u3kAlOYUMEAHO 3HaveHue. [pu Bb3mMoXKHOC-
mume 3a HabAlogeHue, ¢ kakBumo camo pogumeaume paznoaazam, eguHcmBeHomMo, Koemo me
mpab6Ba ga npugobuam, ca 3HaHusa 3a BpemeBume u kauecmBeHume nokazameau Ha npaBuAHo-
MO ncuxo-momopHo pa3zBumue, 3a onmumasHume BapuaHmu Ha emouUOHaAHUME, COUUAAHU U
noBegeHuecku mogeau 3a cbomBemHama Bb3pacm u cumyauua. MHO20 om ckpuHuH2oBume me-
MOQUKU ce peaAu3zupam uype3 BbnpocHuuU 3a pogumeaume.

- MIHMepgucyunAuHapeH guazHoCmMu4yeH u mepanebmuuHo-pexabuaumauuoHeH
nogxog.

B exkunHama guaeHocmuyHa u mepaneBmuuHo-pexabuaumayuoHHa gedHocm ce BkarouBam
neguambp, gemcku HeBpoAo2, NCuxoA02, A020Nneg, KuHe3umepaneBm, negazoea, couuareH mepa-
neBm u gp. MlHmepgucuunAauHapHocmma Ha ekuna o3HavaBa Hal-Hanpeg BaageeHe om Bceku
cneyuaaucm 6 Hezo Ha makuBa HayyHU 3HaHUA U NpaKkMuYyecku YmeHua, Koumo ga cb3gaBam
,MmocmoBe” mexxgy ,npakmukyBaHemo” Ha omgeAHUME cneyuaAHOCMuU U meopemuyHomo oboc-
HoBaBaHe Ha uanocmHama pabomHa xunome3sa 3a ocobeHocmume 6 pazBumuemo Ha gememo u
Heobxogumume mepaneBmuuHo-pexabuaumayuoHHu uHmMepBeHyuu Npu Hezo.

-CneyuaAHU guazHOCMu4yHU u uHmepBeHyuoHHU memoguku (mepanebmuunu
npozpamu 3a paHHa pexabuaumauun)

MioHxeHCKa (hyHKYUuOHaAHa guazHOCMuKa u pexabuaumayua Ha paz6umuemo

(MMDAP) uzcaegBa pazBumuemo Ha gememo om 0 go 36 meceua 6 8 pyHKUUOHAAHU cdpepu. 3a
pa3Auka om gpyaume wupoko paznpocmparHeHu mecmoBu memoguku, MMDAP He npegocmaBa
Kamo KpaeH pe3yamam onpegereH kBomueHm Ha pa3zBumue, ¢ koemo ce u3zbazBa HezamuBHo
emukemupaHe Ha HuBomo Ha pazBumue. KpaliHume pe3yamamu om mecmBaHume (PyHKUUOHAA-
HU cdpepu ce npegcmaBam Kamo AuHelHa 2padpuka 3a KOHKpemHama XpOHOAO2UYHA UAU KOpeau-
paHa Bb3pacm, 6 koamo e npoBegeHo uzcaegBatemo, 866 puw, B Kolmo mozam ga ce HaHacam
u caegBawume uzcaegBaHua.

He6pokuHe3zuorozuyHa guazHocmuka u kuve3umepanua no B. Boima

HKA u3caegBa gBuecameaHume mogeAau Ha omgeAHUMe Yacmu Ha MAAOMO NpU cMmaHgapm-
HO npoBoKupaHu peakuuu Ha NOAOXKeHUEemMOo Ha maromo om BHe3anHume My npomeHu B8 npocm-
paHcmBomo (nocmypaaHa pegaekcoro2ua), Npu HabAlogeHUEMO Ha choHMaHHama momopuka 8
NOAOXKEHUEe Ha gememo NO KOpem u No 2pbb (nocmypaaHa oHmozeHe3a) u npu u3zcaegBaHe Ha
npumumuBHama pedaekcoroaus.

MHgukauuume 3a npoBexkgaHe Ha Boluma-mepanusa ca 3Ha4UMEAHO NO-WUPOKU OMKOAKOMO
uzBecmHume npu pazauuHu popmu Ha AL u BkarouBam aekume, cpegHu U MeEXKU hopmu Ha
LIKH 8 nbpBume 6 meceua om >kuBoma ¢ acumempua Ha ho3ama Ha maromo, pogoBompaBma-
muyHa Opaxuaauc nape3a, MyckyaeH u HeBpozeHeH mopmukoAuc, BpogeHu aHOMaAuu Ha Kocm-
Ho-cmaBHama cucmema, nepudgepHuU nape3u u cnuHa buduga.

AuazHocmuka Ha CeH30pHama uHmezpayua u epzo-mepanua Ha CeH30pHUMe guCYHKYUU

Om onuma Ha epeomepanuama Npu geua ¢ m.H. gucnpakcuu Ha pazBumuemo 6uBa cv3ga-
geHa guazHocmuyHama u pexabuaumauuoHHa koHuenuus (J. Ayres), koamo BkatouBa cmpykmypu-
paH aHamHecmuveH BbnpocHuk, Bugeo3zacHemaHe Ha cnoHmaHHama gBuzameaHa akmuBHocm Ha
gememo 6 cmangapmHo o6opygBaHa 3ara 3a ceH3opHa uHMezpayua u u3nbAHeHUemMoO Ha Bb3-
pacmoBo anpobupaHu mecmoBe 3a omgeaHume BugoBe 2HO3uUC U ceH30-MomopeH npakcuc. Pe-
3yamamume om u3caegBaHemo caykam 3a uzpabomBare Ha uHguBugyaaHu pexabuaumauyuoH-
HU Npo2pamu C UeA ONMUMaAu3upaHe Ha npouecume Ha npepabomBaHe Ha ceH3opHama uHgOp-
mauua (npegumHo om makmuaHu, BecmubyaapHu u nponpuouenmuBHU CMUMYAU) U UHMe2pupa-
Hemo um Ype3 npouecume Ha MOMOPHO NAaHupaHe B onmumarHo gBueameaHo noBegeHue.
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Bugeo-mukpo-aHaau3 u noBegenyecka mepanua Ha UHMepPaKyUOHHUME, KOMYyHukamuBHu u

pezyAayuoHHU HapyweHua B8 kepmadeckama u paHHama gemcka Bv3zpacm

B paHHama kbpmavecka Bb3pacm ce 3arazam ocHoBume Ha noBegerHueckama aBmopeayaayua Ha
gememo 606 Bcuuku exkegHeBHU KOHMeKcmMU Ha >kuBoma My (CbH, XpaHeHe, uepa, ekchAaopupaHe Ha
okoaHuUA cBam u Ha mexkgydoBewkume omHoweHus). B pazBumuemo Ha noBegeHueckama aBmopeay-
Aauua ocHoBHa poaa uzpae pazepbwaHemo Ha 6oeamua penepmoap om uHmyumuBHU pogumeacku
UMEHUA 32 CmMuMyAupaHe u GaraHcupaHe Ha mumudeckume, gBuzamearu u BokaaHu KomyHukamuBHu
Cu2HaAu Ha gememo, noka3Bawu HezoBume emouuOHaAHU, CEH30pHU U KoeHumuBHu nompebHocmu
U uHmezpamuBHu cnocobHocmu.

KauecmBeHume xapakmepucmuku Ha UHMepakyuoHHUME, KOMyHukamuBHU U peayrauuoHHU
cnocobHOCMU Ha gememo ca U3KAIOUYUMEAHO guHamuyHU, 3awomo ca Bv3pacmoBo gemepmuHupaHu
u 3awomo Bbpxy max okazBam BauaHue Bcuuku cbOUMuUA OM NCUXo-coyuarHama guHamuka Ha Bca-
Ko cemetcmBo.

Moumecopu-mepanua (m.H. ,AeyebHa negazozuka” 6 cmpanume om 3anagHa E6pona)

BvmpewHama Aozuka B8 pabomama Ha gememo ¢ MoHmecopu-mamepuasa (KOAmMo Cbgbpika
¢pyHgameHmanHu HeBpo-puzuonoauuHu u HeBpo-ncuxorozuuHu npuHyunu) 20 Bogu Kbm ycbBubpuieH-
cmBaHe Ha kauecmBomo Ha MOMOPHOMO NAaHUpaHe, puHama MOMOPUKA U 2pachoMomMopuKkama, Ha
ceH3opHama uHmezpauus, Ha koeHumuBHume npouecu, Ha ocHoBHUMe Mamemamuvecku Cmpykmypu
U 3aKOHU, Ha (hoHemMamuuHua, CemMaHmMuyeH U 2pamamuyecku peveB aHaAu3 u npakcuc, HO Cbwo Ma-
Ka Ha cnocobHocmma 3a uzbop Ha geliHocm, 3a cb3zgaBaHe u npoBepka Ha pabomHu xunomesu, 3a yc-
mouuuBocm Ha momuBauuama u Ha KOHUeHmMpauuama Ha BHumaHuemo, 3a camooueHKa U (HOPMYAU-
paHe Ha nompebHocm 3a nomow, 3a aBmoHomHOoCM.

Mpodurakmukama u npeBeHyuama ca CbWHOCMHU cMpame2uu Ha neguampuama. B 2opewama
30Ha Ha NpegcmoAawume MeguKko-COUUaAHU 3agayu Ha neguampuama, ocobeHo caeg pewaBaHemo Ha
npobaemume ¢ nbpBuuHama u BmopuyHa npogurakmuka Ha 20Aama yacm om 3aboasBaHuama u cbe-
moaHuama 6 gemckama Bb3pacm u ocueypaBare Ha high-tech memoguku 6 2onemume neguampuvHu
cmauuoHapu, Cmou mpemuyHama npoguAakmuka Ha nocaeguyume om XpoHuuHume 3aboaaBaHun
npu geuama, koumo, He3aBucumo om Ho3o0A02uaMa, BAusam Bbpxy MAXHOMO NCUXO-MOMOPHO, MEH-
MAaAHO, EMOUUOHAAHO U couuaaHo pa3zBumue. PewaBaHemo Ha akmyaArHUMeE MEJUKO-COUUAAHU 3aga-
yu Ha neguampuama u3uckBa om npoecuoHarHama ob6wHOCM He camo gbAGoKo no3HaBaHe Ha me-
XaHuzmume Ha gemckomo pa3zBumue 666 Bcuukume my acnekmu, HO U UHMEPGUCUUNAUHAPHO MUCAE-
He U op2aHu3ayuoHHU cnocobHoCcmuU 3a peaAusupaHe Ha edpekmuBHa UHMepPguUCUUNAUHAPHA gua2HOC-
muyHa u mepaneBmuyHo-pexabuarumauuoHHa paboma.




Author’s guidelines

The Bulgarian Medicine Journal, official edition of the Bulgarian Academy of Science and Arts, Science Division,
Research Center for Medicine and Health Care is published in 4 issues per year. It accepts for publication reviews,
original research articles, case reports, short communications, opinions on new medical books, letters to the editor
and announcements for scientific events (congresses, symposia, etc) in all fields of fundamental and clinical medicine.
The journal is published in English with exceptional reviews on significant topics in Bulgarian. The detailed abstracts
and the titles of the articles, the names of the authors and institutions as well as the legends of the illustrations (fig-
ures and tables) are printed in Bulgarian and English.

The manuscripts should be submitted in two printed copies, on standard A4 sheets (21/30 c¢cm), double
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The size of each paper should not exceed 10 pages (up to 5 000 words) for original research articles, 12 pages
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The basic structure of the manuscripts should meet the following requirements:

. Title page

The title of the article, forename, middle initials (if any) and family name of each author; institutional affili-
ation; name of department(s) and institutions to which the work should be attributed, address and fax number
of the corresponding author.

Text of the article

The original research reports should have the following structure: introduction (states the aim, summarizer the
rationale for the study), subjects and materials, methods (procedure and apparatus in sufficient detail, statistical meth-
ods), results, discussion, conclusions (should be linked with the aims of the study, but unqualified statements not com-
pletely supported by research data should be avoided). These requirements are not valid for the other types of man-
uscripts. Only officially recognized abbreviations should be used, all others should be explained in the text. Units
should be used according to the International System of Units (S. I. units). Numbers to bibliographical references
should be used according to their enumeration in the reference list.

lllustrations

The figures, diagrams, schemes, photos should be submitted in a separate file with: consecutive number (in
Arabic figures); titles of the article and name of the first author. The explanatory text accompanying the figures
should be presented along with the respective number of the figure in the main text body with space left for
insertion of the figure.

References

The references should be presented on a separate page at the end of the manuscript. It is recommended that
the number of references should not Exceed 20 titles for the original articles and 40 titles for the reviews; 70% of
them should be published in the last 5 years. References should be listed in alphabetical order, English first, followed
by the Bulgarian ones in the respective alphabetic order. The number of the reference should be followed by the
family name of the first author and then his/her initials, names of the second and other authors should start with the
initials followed by the family names. The full title of the cited article should be written, followed by the name of the
journal where it has been published (or its generally accepted abbreviation), volume, year, issue, first and last page.
Chapters of books should be 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 final page number of the cited chapter.

Examples:

Reference to a journal article:

1. Mclachan, S., M. F. Prumel, B. Rapoport. Cell Mediated or Humoral Immunity in Graves’ Ophthalmopa-
thy? J. Clin. Endocrinol. Metab., 78, 1994, 5, 1070-1074.

. Reference to a book chapter:
2. Delange, F. Endemic Cretenism. In: The Thyroid (Eds. L. Braveman and R. Utiger). Lippincott Co, Philadelphia,
1991, 942-955.

Submission of manuscripts

The original and one copy of the complete manuscript are submitted together with a covering letter granting
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the consent of all authors for the publication of the article as well as a statement that it has not been published pre-
viously elsewhere and signed by the first author. The procedure should be complemented via electronic submission.
Manuscripts of articles accepted for publication will not be returned to the authors.

Peer-review process: following the international standards in the field, the Editorial board has adopted double-blind
peer-review policy assigned to independent referees. Following acceptance for publication the authors are charged
5 euros per page for language editing and corrections.

. Ethical regulations: reports with experiments on human subjects should specify whether the procedures were
conducted in accordance with the ethical norms if the responsible committee on Human experimentation (local or
regional) and/or with the Helsinki Declaration, as revised in 2000. Respective guidelines for animal experimentation
should be considered.

Address for sending of manuscripts and other editorial correspondence

Prof. Dr Philip Kumanov Editor-in-chief, University Hospital of Endicrinology, 1431 Sofia, Zdrave str. 2, or
electronic address: phkumanov@lycos.com
With copy for the scientific secretary - Assoc. Prof. Drozdstoj Stoyanov: stojanovpisevski@gmail.com

N3uckBanua kem aBmopume

CnucaHue ,bbazapcka meguuyuHa” , uzgaHue Ha bvaeapckama Akagemua Ha Haykume u M3kycmBama,
OmgeneHue 3a Hayka, Hayuer LleHmbp no MeguyuHa u 3gpaBeona3Bare uzauza 6 uemupu KHUXKKU 20guul-
HO. B Hezo ce omneyamBam opuzuHaAHU Hay4yHU cmamuu, KazyucmuyHu cbobuwieHus, 0630pu, peueH3uu u
cbobweHun 3a npoBegeHu uAu NpegecMoAWU HAaYYHU KOH2pecu, CUMNO3Uuymu U gpyau mamepuaau 6 obaacm-
ma Ha KAUHUYHama u pyHgameHmanHama meguuuHa. CnucaHuemo u3Au3a Ha aH2AUUCKU e3UK € NogpoOHU
pe3tomema Ha GbA2apcku u aHeaulcku. V3kaoueHusa ce npaBam 3a 0630pHU cmamuu no ocobeHo 3Hauumu
memu. 3azaaBuama, aBmopckume korekmuBu, a CbWoO Hagnucume U o3HadYeHuama Ha uAalocmpauuume u 6
mabauyume ce omnedamBam u Ha gBama e3uka. Mamepuaaume, npegocmaBeru om uy>kgu aBmopu ce no-
mecmBam Ha aH2AulCKU € NOgpobHO pe3iome Ha BbAzapcKu.

Mamepuarume mpa68a ga ce npegocmaBam 6 gBa egHakBu neuamHu ek3emnaapa Ha xapmua popmam
A4 (21 x 30 cm), 30 pega c 60 3Haka Ha peg npu gBoeH uHmepBan mexkgy pegoBeme (cmaHgapmHa MawuHoO-
nucHa cmpaHuua). OchopmeHu maka, mamepuaaume moz2am ga 6Hbgam u3npawaHu U Kamo npukaveHu ¢pad-
AroBe no eaekmpoHHama nowa Ha agpeca, NOCOYEH NO-gOAY.

Ob6embm Ha npegcmaBeHume pabomu He mpabBa ga npeBuwaBa 10 cmaHgapmHu cmpaHuuu 3a opu-
2UHaAHUMe cmamuu (uau 5000 gymu chopeg cmaHgapma Ha aH2A0CaKCOHCKUmMe u3gaHua), 12 cmpaHuuu
(7000 gymu) - 3a 0630pHUME cmamuu, 3-4 cmpaHuUuu 3a KazyucmuyHume cbobweHus, 4 cmpaHuuu 3a UH-
dhopmauuu omHocHo Hay4Hu npoaBu B bvaeapua u B yyxbuHa, KaKMo U 32 HaAy4YHU guckycuu, 2 cmpaHuuu
3a peueH3uu Ha KHueu (MoHozpadpuu u yuebHuyu). B nocoueHua obem ce BkarouBam kHueonucbm u Beuuku
uAlocmpauuu u mabauuu. B cewun He ce BrkatouBam pesiomemama Ha 6bazapcku U aHzAulicku, Yulimo obem
mpabBa ga 6bge okoro 200 gymu 3a Bcako (25-30 mawuHoNnucHu pega). Pestomemama ce npegcmaBam Ha
omgeAHu cmpaHuuu. Te mpabBa ga ompazaBam koHkpemHo pabomHama xunomesa u yeama Ha pazpabom-
Kama, uzhoazBaHume memogu, Hal-BaxxHume pe3yamamu u 3akatodeHun. KarouoBume gymu (go 5), cbobpa-
3eHu ¢ ,Medline”, mpa6Ba ga ce nocouam B kpaa Ha Bcako pesome.

Cmpykmypama Ha cmamuume mpa66a ga omzoBapa Ha caegHume u3zuckBaHua:

TumyAxna cmpaHuua

a) 3a2aaBue, umera Ha aBmopume (cobcmBeHo ume u hamuaug), HazBaHue Ha HayYyHama opz2aHu3auun
uAu AevebHomo 3aBegerue, B koemo me pabomam. INpu noBeye om egHo 3aBegeHue umeHamaHa cbuwume
u Ha cbomBemHume aBmopu ce mapkumpam ¢ yugpu uau 368e3guuku;

0) cbwume gaHHU Ha aH2AUUCKU e3uK ce uznucBam nog Gbazapckua mekcm.

3abeaexxka: npu cmamuu om Yyxgu aBmopu 6warzapckuam mexkcm caegBa aHzautickus.

OcHoBen mekcm Ha cmamuama

Opu2uHaaHUMe cmamuu 3agbAXkumeAaHo mpadBa ga umam caegHama cmpykmypa: y6og, mamepuaau
memogu, cobcmBeHu pe3yamamu, obcbikgaHe, 3akaloueHue uau u3zBog.

Memogukume caegBa ga 66gam nogpobHo onucaHu (Bkaouumearo Bugbm u pupmama npouzBogumen
Ha uznoa3zBaHume peakmuBu u anapmamypa). Cbwomo ce omHaca U 3a cmamucmuyeckume memogu.

llfinrir i
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Te3u uzuckBaHua He Baxkam 3a o630pume u gpyaume BugoBe nybaukayuu. B mekcma ce gonyckam ca-
MO OPULUAAHO Npuemume MeXXgyHapogHU CbKpauwieHusa; npu uznoa3zBaHe Ha gpyau cbkpaweHua me mpab-
Ba ga 6bgam uzpuuHo nocoveHu B mekcma. 3a mepHUMeE eguHUUU € 3agbAXKUMEAHA MEXXGUYHapogHama cuc-
mema Sl. Llumamume Bbmpe 8 mekcma e npenopbuumeaHo ga 6bgam ombeaazBaHu camo ¢ Homepama um
8 kHu2onuca.

MAarocmpayuu u mabauuu

Viatocmpauuume kbm mekema (¢ Heobxogumua gobbp koHmpacm u kadecmBo), ce npegcmaBam Ha om-
geaHu aucmoBe (b6e3 obacHumeaeH mekcm), 6 opuauHaa u gBe konua 3a Bcaka om max. Tekcmbm Kbm hu-
2ypume cbc cbomBemHama um Homepauua (Ha ObA2apcKu U Ha aHeAulcKu e3uk) ce ombeaazBa Bbmpe 6 oc-
HOBHOMO MeKcmyaAHO MAAO Ha cmamuama nog cbomBemHua Homep Ha Macmomo, kbgemo mpabBa ga ce
pa3noAoXu npu npegnedamHama nogzomoBka. Tabauuume ce npegcmaBam ¢ 2comoBo HanucaHu ob6acHu-
meAHU mekcmoBe Ha GbA2apcku U Ha aH2AUUCKU, KOUMO ca Pa3noAOXKeHU Hag max; Homepauuama um e om-
geAHa (Cbwo ¢ apabcku yudpu).

N3noaz6aHa Aumepamypa:

Knuzonucbm ce npegcmaBa Ha omgeaeH aucm. bpoam Ha uumupHUME U3MOYHUUU € NPenopbYUMeA-
HO ga He HagxBbpaa 20 (3a 0630pume go 40), kamo >kerameaHo e noBeyemo om max ga 6Gbgam om nocaeg-
Hume 5 2oguHu. [NogpeskgaHemo cmaBa no azbyueH peg Ha pamuaHOMO ume Ha nbpBua aBmop (NbpBo Ha
KUPUAUUQ, NOCAE Ha AamUHUUA), Kamo CAeg nopegHua Homep ce ombeaaszBa pamuaHomMo ume Ha nbpBua ab-
mop, caeg moBa uHuyuasume my; Becuuku ocmanaau aBmopu ce nocouBam ¢ uHuyuaaume, nocaegBaHu om
dpamuaHomo ume (B obpamen peg) go mpemua aBmop, nocaegBaHu om cbkpaweHuemo et al. CaegaBa uga-
Aomo 3azaaBua Ha yumupaHama cmamus, cAeg He20 - HazBaHuemo Ha cnucaHuemo (uau obuwonpuemomo
MY CbKpaweHue), mom, 20guHa, eBenmyarto 6pol Ha KHUXKKama, HauaaHama u kpaldHama cmpanuua. Mabu
(pa3zgeau) om kHu2u ce uznucBam no aHaro2uveH HavuH, kKamo caeg aBmopa u 3azaaBuemo Ha 2aaBama (pas-
geaa) ce ombeaazBam nbaHOMO 3a2AaBue Ha KHU2ama, umeHama Ha pegakmopume (8 ckobu), uzgameacm-
Bomo, 2pagbm u 2oguHama Ha u3zgaBaHe, HauaaHama u KpalHama cmpaHuua Ha pa3geaa.

Mpumepu: Cmamua om cnucaHue:

1. Mclachlan, S., M. F.Prumel, B. Rapoport. Cell Mediated or Humoral Immunity in Graves’ Ophthal-
mopathy? J. Clin. Endocrinol. Metab., 78, 1994, 5, 1070-1074.

l'haBa (pa3zgeA) om KHuea:

2. Delange, F. Endemic Cretenism. In: The Thyroid (Eds. L. Braveman and R. Utiger). Lippincott Co,
Philadelphia, 1991, 942-955.

Agpec 3a kopecnoHgeHyua ¢ aBmopume

Tol ce gaBa B8 kpaa Ha Bcaka cmamua u cbgbpyka Bcuuku Heobxogumu gaHHU (BKA. eAeKmpoHHa Nowa)
Ha GbA2apcku e3uk 3a egud om aBmopume, koimo omzoBapa 3a kopecnoHgeHuuaAMa.

Bcuuku pbkonucu mpabBa ga ce uznpawam ¢ NpUgPY>KUMEAHO NUCMO, NognucaHu om aBmopume, ¢ Ko-
emo nomBbpxgaBam cbaracuemo cu 3a omnevamBate B8 cn. ,bbaeapcka meguyuHa’. B nucmomo mpatBa
ga 6bge ombeaazaHo, ye Mamepuarbm He e 6ua omnedamBaH B gpyau HayuHU cnucaHua y Hac u B uyxou-
Ha. Pokonucu He ce Bpbuwam.

lMpoyegypa no peyeHzupaHe:

C o2aeg cna3zBaHe Ha MeXKgyHapogHUMe cmaHgapmu, pegakuuoHHama KoAe2ua e npueaa Npo-
uegypa no ,gBolHo caana” peueH3ua om He3zaBucumu pedepeHmu.

Caeg noaoxkumeaHa peugH3ua u ogobpeHue om pegkoaezuama aBmopume Ha cmamusama
gbAkam 3anaaware 8 pazmep Ha 10 AB. 3a Bcaka cmpaHuua ¢ oeaeg nokpuBare Ha pazHocKume no
aHaAulcKama pegakuua Ha mekcma u Kopekmypume.

Emuyecku cbobpaxenua: Bcuuku mpygoBe, koumo ompaszaBam ekcnepumeHmu ¢ xopa caegBa ga
6bgam cbobpazeHu ¢ emuyeckume HOpMU U peayaauuu, BbBegeHu om cbomBemHua mecmHa uAu pe-
2UOHAAHa HayvHa Komucua u/uau ¢ Aekaapauuama om XeazuHku, peBuzua om 20002. EkcnepumeHmume
¢ »kuBomHu caegBa ga Gbgam Ccbwo Maka cbobpazeHu cbe cbomBemHume Hopmu u npaBuaa.

. Bcuuku mamepuaau 3a cnucaHUemo ce ujnpawjam Ha agpeca Ha pegakuyuama:

Mpod. A-p Duaun KymanoB, YHuBepumemcka 6oaHuua no EHgokpuHoaozus, 1431 Codus, ya. 3gpabe 2,
Viau no enekmpoHeH nbm Ha agpec: phkumanov@lycos.com
C konue go Hay4Hua cekpemap- Aou, A-p Apozgcmolt CmoaHoB: stojanovpisevski@gmail.com
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