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BbbJITAPCKO CUCAHUE 3A OBLLECTBEHO 3[1PABE
0PULINAITHO U3AAHNE HA HALIWOHATTHUA LIEHTBP N0
OMA3BAHE HA OBLLECTBEHOTO 3/1PABE

LEJT N OBXBAT

“bbnrapcko cnucaxue 3a 006LLECTBEHO 3ApaBe” & MHOronpotUNHO
cnucaHue, KOeTo BKMoUBa nybnukalmm B 06acTTa Ha 3[paBHaTa
NONMTUKA, YNPABIEHNETO N PUHAHCUPAHETO Ha 3[paBHaTa CUCTEMA,
ennaeMnonornaTa, NpoMoLLMA Ha 3[PaBeTo U NPOdUNaKTUKa Ha

bonecTuTe, 34paBeTo Ha feuarta, Cbcrasa U 6e30MacHOCTTa Ha XpaHuTe,
XPaHeHeTo 1 06LLECTBEHOTO 3ApaBe, OKOMHATA Cpefa U 3paBeTo, Tpyaa
11 34paBeTo, NCUXMUHOTO 3Apase. CnucanneTo fasa hopym 3a AUCKYCHA
M0 aKTyanHu npobnemu Ha 06LLecTBEHOTO 3[pase B bbnrapua, Espona,

CALLL n gp. cTpaHu. B cnewunanyu npunoxexua ce nybnukysar
Marepmanu, NOCBETEHN Ha aKTyasHWU TEMW, NPOYYBaHUA, Pe3toMeTa U
JOKNAAW 0T MeXyHapoLHU N HALWOHANHN HAYYHU (DOPYMM U KPBIN
macu. CnucaHneTo uma 3a el ga nonynAapusmpa  Hachpyasa

n3cnenBaHus, ;|06p|/| NPAaKTUKN, NONTUTUKK, YyNPaBIIEHNE, 06pa303aH|/|e n

0byueHue B 0611acTTa Ha 06LL|eCTBEHOTO 3ApaBe.

3n13a B 4 KHWXKM FOAULLIHO HA BBbAITApCKN U aHITIMIACKN e3MK.
My6nunKkyBa ce Ha aHrUIACKM e3MK Ha MHTEPHET CTpaHuLaTa Ha
HaljMoHanHuA LeHTbP No onasBaHe Ha 06LLLeCTBEHOTO 3ApaBe
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TPETA HALNOHATTHA KOH®EPEHLIUA HA BbJITAPCKUA ®OPYM
“3[1PABOCJ10BHU 1 BE3ONACHW PABOTHWN MECTA” / BTOPA
CPELL|A OKOJ10 KPBIJIATA MACA HA EMN3PM N0 NPOMOLMA HA
3[1PABETO HA PABOTHOTO MACTO B bbJITAPUA

KoHdhepeHuuaTta ¢ moTo “3gpaBocnoBeH TPy 37PaBOCNOBEH HauMH Ha
XUBOT cTabunen 6usHec” ce nposege Ha 9 tonu 2009 r. B ayguTOpuATa Ha
HayuoHanHuA UeHTbp no ona3BaHe Ha o6wectBeHoTo 3pgpase (HL003) B
Cotua. Ta Gewe oprasnsupasa B NapTHLOPCTBO 0T Cekperapuata Ha
EBponeiickaTa Mpexa 3a npoMoLA Ha 33paBeTo Ha paboTHoTo mAcTo (EMN3PM)
n HLU003 HayuonaneH ocmc 3a koutaktu ¢ EMN3PM (HOK). O6cerwt Ha
KOH()epeHLMATa BKNHOYBALLE TPH Lienu:

1. 06MAHa Ha 3HAaHWA, METOZONOTNA W NPAKTHKA N0 NPOMOLHA Ha 3[PaBEeTO Ha
paboTHoTo mAcTo (M3PM) mexgy cTpanute unexku Ha EC lfepmanua, PymbHuA
nbbnrapua.

2. MpepcTaBAHe M coyuaneH MapkeTMHr Ha pesyntatute o1 Cepgmarta
uHnumatuea Ha EMN3PM kamnanmAaTa “EBpona B BixXeHue”.

3. MybnuuHo o6ABABaHe Ha Hauanoto B bbnrapua Ha Ocmata WHMLMATHBA HA
EMM3PM “MpomouuA Ha gobpaTa npakTuka no oCUrypABaHE HA NCHXUYHO
3ppaBe Ha paboTHoTo MAcTo” (MentalHealthWork) 3a nepnoga 2008 2010r.

B paboTarta Ha KoHthepeHLyuATa yuacTBaxa 65 napTHLOpPa OT LANaTa cTpaHa:
(a) ynpasnenuu ot M3 u MTCI Ha HayuoHanHo n pernoHanio Huea (21,5%); (6)
ynpaBneHyeckn NepcoHan Ha hpMK No YOBELLKNTE PEcypcH 1 no 6e3onacHocTTa
W 3ppaseTo npn pa6ota,npefcraButeny Ha Cnyx6u no TpyaoBa meguuuHa
(35,4%) u (B) HayuHu paboTHULM M NnpenogaBaTeny no NpocthecMoHanHo 3gpase
(43,1%).

YuacTHuyute 6Axa npuBeTcTBaHM ¢ fobpe AOWNM OT 3aMECTHHK
aupektopkata Ha HLI0O3 ct.H.c.y cT1., A-p CToAHka Y3yHoBa. [porpamata Ha
KOH(hepeHyMATa 3an0YHa ¢ BbBEJJEHNe 0T npezcTaBuTenkara Ha M3 g-p Mawa
[aBpannoBa, pbKoOBOAMTEN HA OTZENa “3alyuTa Ha 06LeCTBEHOTO 34paBe”.

Bropara cpewya okono kpbrnara maca Ha EMMN3PM no M3PM Gewwe oTkputa
¢ Aoknafja Ha p-p Paiinxong 3oxepT (pbkoBoguTen Ha Cekpetapuata Ha
EMN3PM) Ha tema “MpuHocbT Ha M3PM 3a 3gpaBeTo M GesonacHocTTa Ha
pabotHoTo mMAcTo onut oT lepmanua”. [loknagbT Ha f#-p Teogop Xapartay,
u3nbaHuTeneH paupektop Ha dongaunAa “PomTenc”, Ha Tema “M3PM B
PYMbHCKNUTE peruonn Ha pa3sutue “Llentop” n “3anag”” 6ewe nybnukyBaH Ha
6bnrapckn e3uk M M3NON3BaH OT Y4YacTHULUTE B NMeyaTtHa BepcuA. TpeTuart
poknap Gewie Ha CT.H.C. yy ¢T., A-p 3anpaH 3anpaxos, HLL003 HOK bunrapua Ha
Tema “Pesyntatu oT KamnanwuATa “EBpona B pBmXeuue” B bbarapua.
Bneuatnexua ot wectata EBponeiicka KoHthepeHyUA N0 NPOMOLMA Ha 3[]PaBETO
Ha pabotHoTo mAcTo, Mepyaxa, WUtanuAa, 2728 anpun 2009 r.” CnbeToA ce
0XHMBEHA JUCKYCHA C MOepaTopu A-p 30XxepT u 4-p 3anpAHOB.

B xopja Ha BTOpaTa yacT Ha kKoHcepeHyuATa 6Axa npejcTaBeHn fBarta
HauMoHanHU mogena Ha gobpa npaktuka (MAM) ot ux. Mangann bosagxues,
3aBexpaLy oTaen “YoseLiku pecypcu n 6e3onacHocT M 3gpase npu pabota” Ha
thupma “Ontukc” ALl B rpag Maunariopuwe, “bbnrapcku MAN Pona Ha
MHOBATUBHUA CTUN 32 Pa3BUTHETO HA NPAKTHKATa No BCceobxBaTHa NpoOMOLHA HA
3/1paBeTo Ha paboTHOTO MACTO” M OT MHX. CBeTnana [bokoBa, OTrOBOPHMK MO
6esonacHocT u 3gpase npu pabota Ha “Mporpec” ALl B rp. Crapa 3aropa,
“bbnrapckn MAN Ycnewna TpaguumMA 3a NOCTUTaHE HA (DU3UYECKO, NCHXUYHO U
OpPraHn3aLuoHHO 3/3paBe Ype3 CHCTEeMaTa 3a ynpaBNieHHe Ha KauecTBOTO, ONUTHN
CEKTOPHH PbLKOBOAWTENM M yyacTue Ha pabotewmte”. [loknagute nopopuxa
MHOXECTBO BbNPOCH M OTFOBOPH B CUITHO NO3NTHBHA aTMOChepa.

Hauanoto Ha npoekta MentalHealthWork B Bunrapua 6ewe o6ABeHo ¢
npesenTtayuATa Ha g-p Paitnxong 3oxepr, EMN3PM, “ Havano Ha ocmarta
uHuynatuea Ha EMM3PM B bunrapua [pomouuAa Ha fobpata npaktuka no
0CHIypABaHE Ha MCMXHYHO 3JpaBe Ha paboTHOTO MACTO 3a nepuofa 20082010 r.”

39 yuactHuka (60% OTroBOpHNM) NONbNHMXA AKYPaTHO AHOHMMHMA
“BbNpOCHMK 33 OLEHKAa Ha HauuoHanHo cbbutne”. Mo Bbnpoca “buxte nu
npenopbyani To3n BuA cb6utne Ha Bawnte koneru/BpbeThuyu? Mpu JA, ¢ kaken
ocHoBanhnA?” npu 100% [1A BogeLn ocHoBaHMA 6Axa “PopyMbT € H3BbHPEJHO
noneseH 3a BcHukM thupmn . Benuku ekcneptn TpAGBa fa no3HaBat B feTainm
N3PM. dopymbT noBuiuaBa npothecuoHanuama, oNnTMMM3Ma , pa3Hoo6pa3uero
0T NOAXOAW 32 NOCTHraHe Ha 3JpasocnoBHa W Gesonacha pa6oTha cpepa”,
MOTHBALMATA M KOMYHHKaLNATA. BofeLwn oTroBopn Ha Bbnpoca “B Kou 0CHOBHK
Hacoku TpA6Ba Aja ce ocurypu nogobpenne ot Bawa rnegHa Touka?” 6axa “[la ce
ocurypu cuctemHo obpasoBanne n obyueHue no yTBbpAeHa nporpama 3a
N3.M3PM. [la ce npegoctaBa noBeue uHthopmauna, matepuann u MAIM,
ocobeHo upe3 HOBMA MPOEKT NCHXMYHO 3jpaBe npu pa6ota, ynpaBnenne Ha
cTpeca upe3 MAeHTU(hMLMpaHe, HAMANEHNe NN eNUMUHUPAHE HA PUCKOBUTE
thakropu”.

MNoseue nogpobGHOCTH uie oTKpueTe Ha cautoBete http://hp-
whp.ncphp.government.bg u http://www.enwhp.org

3a koutakTn no Ocmata uHmynatuea Ha EMM3PM: M. ekcnept g-p 3.
3apkoB, Ten. (02) 9549769; dhakec (02) 9549719; e-nowa:

THIRD CONFERENCE OF THE BULGARIAN FORUM
“HEALTHY AND SAFE WORKPLACES” / SECOND ENWHP
ROUNDTABLE MEETING ON WORKPLACE HEALTH PROMOTION
IN BULGARIA

The conference under the motto “Healthy work healthy lifestyle - healthy
business” was held on July 9, 2009 in the auditorium of the National Centre of
Public Health Protection (NCPHP) in Sofia. It was organised in partnership by
the Secretariat of the European Network for Workplace Health Promotion
(ENWHP) and NCPHP National contact office (NCO). The scope of the
Conference covered three topics:

. To share knowledge, methodology and practice in workplace health
promotion (WHP) between countries of EU: Germany, Romania and
Bulgaria.

. To present and market the results of the Seventh ENWHP initiative “Move
Europe” campaign.

. Toannounce to the general public the start in Bulgaria of the Eighth ENWHP
initiative “Promoting Good Practice in Mental Health Promotion at the
Workplace” (MentalHealthWork) for the period 2008 2010.

At the Conference participated 65 partners from the whole country: (a)
decision makers from MH and MLSP at national and regional levels (21,5 %),
(b) company managers on human resources and safety and health at work,
representatives of occupational health services (35,4 %) and (c) scientists and
educators on occupational health (43,1 %).

The participants were welcomed by the Deputy Director of NCPHP Prof. Dr.
Stoyanka Usunova. The conference programme started by the introduction of
MH representative Dr. Masha Gavrailova, head of Department “Protection of
Public Health”.

The Second ENWHP Roundtable Meeting on WHP started by presentation of
Dr. Reinhold Sochert, ENWHP Secretariat, “The contribution of WHP to a
healthy and safe working environment - experiences from Germany”. The
presentation of Dr.Theodor Haratau, Executive Director of Romtens
Foundation, NCO - Romania, “WHP within the Romanian development regions
“Centre” and “West”” was published in Bulgarian and used by participants in
printed version. The third presentation was of Dr. Zaprian Zapryanov, NCPHP,
NCO - Bulgaria, “Results of the Move Europe Campaign in Bulgaria.
Impressions from the 6-th European Conference on promoting Workplace
Health, Perugia, Italy, 27-th and 28-th of April, 2009”. The roundtable
discussion moderated by Dr. Sochertand Dr. Zapryanov was lively.

During the second part of the Conference were presented two national
MOGP: by Dipl. Eng. Pandali Bosadjiev, HRM and OHS expert in “Optix” Co,
Panagyurichte, “Bulgarian MOGP - Role of the innovative style in the
development of comprehensive WHP practice” and by Dipl. Eng. Svetlana
Gjokova, OHS expert, “Progress”JSC, Stara Zagora, “Bulgarian MOGP - A
successful tradition to achieve physical, mental and organisational health
through quality management system, experienced line managers and workers
participation “. These presentations provoked a number of questions and
answers in highly positive atmosphere.

The start of the MentalHealthWork project in Bulgaria was announced by the
presentation of Dr. Reinhold Sochert, ENWHP, ” The start of the Eighth
ENWHP initiative in Bulgaria - Promoting Good Practice for Mental Health at
the Workplace fora period 2008 2010”

39 participants (60 % response ratio) filled in the anonymous “Evaluation
questionnaire for national events”. The question “Will you recommend this
type of event to your colleagues/peers? If yes on which reasons?” give rise to
the considerations that this Forum is very useful for all companies, all the
experts should know details of WHP; It increases the professionalism, the
optimism and diversity of approaches to achieve healthy and safe working
environment and the motivation and communication. The answers to the
question “From your perspective what is the main issue that should be
improved?” was: To offer a systematic education and training according to
approved curriculum for WHP; To provide more information, materials and
MOGP’s, specially through the new project mental health at work, stress
management by identifying, decreasing or eliminating the risk factors.

More information could be found at http://hp-whp.ncphp.government.bg
and http://www.enwhp.org
For contacts on the Eighth ENWHP initiative in Bulgaria - Promoting Good
Practice for Mental Health at the Workplace : Chief expert Dr. Z. Zarkov,
phone (+359 2) 9549769; fax (+359 2) 9549719; e-mail:
z.zarkov@ncphp.government.bg
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NCUXNYHO 3 PABE

NCUXWYHO-3APABHO Ob6CJTYXXBAHE B
YETUPU U3TOYHOEBPOMENCKU CTPAHM

Xpucro Xunkon!, Maprun Jljioxu?,
Jlxeopmxnana Kocoseany? ITaBon Ynsmapuxk®,
3axapu 3apkos?!, Muxana Oxommiicku?, Aures bpomumios!

Hayuonanen yenmuvp no onazeamne Ha 0owecmseHomo 30pase,
Codghus, Bvreapus
2@axynmem no uHgopmamuxa u Cmamucmuxd,
Yuusepcumem no uxonomuxa, Ilpaza, Yexus
3 [lanama 3a 30pasno ocueypsasane Ha mpaHcnOpmHomo
Mmunucmepemeo, byxypew, Pymvrus

* Vuueepcumem ““Mameii ben”, bancka Bucmpuya, Crosakus

Pe3lome

Lenume na npoyusanemo ca.

@) Oa ce onuwie U AHAMUZUPA HACMOSUWOMO CbCMOSHUE HA
NCUXUYHO-30PABHOMO OOCTIYHCBAHE 8 HAKONIKO NOOOPAHU USMOYHO-
esponeticku cmpanu (Yexust, Cnosaxus, Pymvhus u Boneapus)
u

0) Oa ce udenmuguyupam obwume meHOeHYUU, a MAKA CoUO
U HAYUOHATIHAMA CREYUGUKA NPpU Opeanu3upane Ha NCUXUYHO-
30pPAGHOMO 0OCILYHCEAHE, KAMO Ce OMKPUSIN Bb3MONCHOCHIUME
30 0OMSIHA HA NO3HAHUSL U ONUM MEXNCOY Cmpanume.

Memoou: Cneyupuunama 3a dadena cmpana ungopmayus e
NOMYYEHA OMm Pasdell 6b6 bNPOCHUK, NOCEEMEH HA OP2AHU3AYUSL-
ma, coocmeeHoCmma 1 Kanayumema Ha Mecmuume Cyicou 3a
HCUXUYHO 30pase 6 Yemupunie cmpanu. Benpochuxvm e noozom-
6EH 0N MENCOYHAPOOEH eKUN U BKII0YA KAKMO KOMUYeCMBend,
MAaKa u Kauecmeena uH@opmayust 3a NOTUMUKAMA 30 NCUXUUHO
30paege, OpeaHU3AUUAMA HA 0OCIYIICeane, pa3npeoeleHueno Ha
pecypcu u Opyau CoOmMEemHiL MeMAamuK.

Pesynmamu:. [lpedcmageHo e CpaGHUMETHO NPOVYEAHe MeNCOy
uemupu cmpanu 6 Llenmpama u Hzmouna Eepona. Ananuzem e
CbCPEOOMOYEH CaMO 8bPXY 08A OCHOBHU 8UOA NOMOW: aMOYIa-
TMOPHU U CIMAYUOHAPHU CIYICOU 30 nCuxudHo 30page. B Yexust
u Cnosaxust ieueHuemo Ha medxHCKU NCUXUHU PaA3Cmpoticmed
Modice 0a ce U36bPUIBA 8 RbPEUYHAINA NOMOW, OOKAmo 6 bvieapust
u Pymvhusi mo ce uzgvpuisa camo om ncuxuampu. Tosu paxm
NOKA36 pa3TUYHI HUBA HA UHMEZPAayUsi Ha NCUXUYHO-30PAGHOMO
00CIyHCBAHE 8 NBPBUUHAMA NOMOU.

H3600u. Bcuukume uemupu cmpanu ca cmapmupanu OCHO8HU
NPOMEHU 6 CUCeMUme CU 3a npedoCmagsiHe Ha NCUXUYHO-30PAGHO
obcmyviceare. Paznoobpazuemo, nopaou paziudHus. KOHMeKcm,
KaKkmo u cmapmosume mouku 8 peghopmume, moeam 0a dvoam
npeodonenu. Hoenmugpuyupanama npazhoma 6 HAIUYHAMA
uHGopmayusl e npeouzsuKkamencmeo 3a cmpanume. Hysicnu ca
00w noKa3amenu, CebpP3aHU ¢ epheKxmueHoOmo UNON36aHe Ha
yeayeume.

KarodoBn aymu: rncuxuarpust B OOLIHOCTTA, Cpas-
HUTEJTHU NPOy4YBaHUs, IICUXOCOLHUAIHU yciayru, W3-

TouHa EBpona.
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Abstract

Aim:

The objectives of this study are: (a) to describe and
analyze the current status of mental health services in
selected Eastern European countries (the Czech Republic,
Slovakia, Romania, and Bulgaria) and (b) to identify
common trends as well as national specifics in organizing
the mental health services and to find opportunities
for transfer of knowledge and experience among the
countries.

Methods:

The country-specific information was obtained from the
section inthe questionnaire that is devoted to organization,
ownership and capacity of the local mental health services
in the four countries. The questionnaire was prepared by
the international team and includes both quantitative
as well as qualitative information about mental health
policy, service organization, resource allocation and
other relevant topics.

Results:

A comparative study between four countries in Central
and East Europe is presented. The scope of the analysis is
focused on two basic types of services only: outpatient and
inpatient mental health services. In the Czech Republic
and Slovakia treatment of severe mental disorders is
available also in primary care while in Bulgaria and
Romania it is strictly done by psychiatrists. This fact
shows different levels of integration of the mental health
care in the primary care.

Conclusions:

All the four countries have started mayor changes in
their systems of delivering mental health care. The
diversities due to different context as well starting points
in the reforms could be overcome. The information gap
identified is a challenge for the countries and common
indicators related with the utilization of the services are
needed.

Key Words: Community Psychiatry, Compara-
tive Studies, Psychiatric Social Service, Eastern
Europe
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Leknapayua 3a uHTepecuTe:

ToBa mpoydBaHe € W3BBPIICHO C TMOIKpeNara Ha IPOEKTa
“®uHaHCcHpaHe W IICMXWUYHO-3paBHO 0OcykBaHe B Yexwus
/enrpanna EBpona”, crioHcopupaH 0T AMEPUKAHCKUTE HAIIKO-
HAJIHA WHCTHUTYTH TIO 3[paBeornasase, MeKTyHapOIHUS HEHTBP
Jlxon @orapru (5 D43 TW005810-07).

1. BbBegenue

PaszBurnero Ha crpanute B M3rouna EBporia, cien OCHOBHUTE
MOMMTHYeCKU TipoMeHH 1pe3 1989 roamna, iMa cBonTe momoows,
HO M Pa3yiubsi, MPOU3XOXKIAIIM OT Crenu(uyHaTa cpena, B
KOSITO 3arousar peopmute. B MHOTO acrieKkTd e O4eBHIHO, a B
MICUXMYHO-3/IPABHOTO OOCITY’KBaHE € JI0CTa CUMIITOMATHYHO, Ye
HHMBOTO Ha MOJNOTOBKA U 3PSUIOCT HA OOIIECTBOTO 3a MIOOATHH
MPOMEHH peIeKTUPa B JKETAHUETO 32 PEPOPMHU: OT MOTUTHUKATA
JI0 PEIOBUTE EKCIICPTH. TpajuIMOHHATA TCHUXHATPUS, KOSTO
Oellre mpreTa MajKO MITH [TOBEYE B CTPAHUTE OT HOCT-CHBETCKHS
OJI0K, MMAIlle CBOETO BB3IEHCTBHE B CTHIIA, HAYMHA HA MUCIICHE
u olmara Hamiaca Ha IOBEYCTO OT MPOCCHOHAIUCTHTE B
Tasu obmact. Orle moBedye, TS HMMAIle IOCICACTBUS BBPXY
OOKpBKaBaIlara HU Cpea, BKIKOUMTEIHO POIHHMHM, a JaXe U
camure norpeburenu. Vesra, e moBeueTo CEpUO3HH MCUXUIHH
pascTpoiicTBa Morar Ja ce Tperhpar Oe3 HEU30CKHUTE B
MHHAJIOTO YCAMOTEHHE M U30JIAIKS, TIPHIPYKSHH OT PEaKIHNTEe
HA MapruHaJIM3MpaHe M OTXBBPJISHE OT CTpaHa Ha MECTHATa
00IIHOCT, Oellle MpreMaHa KaTo HepeaHa M YyKJIa Ha 3/IpaBusl
pazym.ToBa IIUPOKO PA3MPOCTPAHEHO BIPBAHE BH3IUPAILIC TBIITO
BpEME BCSKO yCwive 3a pedOopMHUpaHE Ha CHCTEMara — J0CTa
MO-IBJITO OTKOIIKOTO B 00Iara 3apaBHa Mpexa. Karo pesynrar
B TO3U CEKTOP MOXKEIIIE JIa Ce HAOMIOAaBaT MpUMEpPH Ha JOOpH
MOJICPHU TPAKTUKK B OOILIHOCTTA, CHIICCTBYBAIIHU MApaJIeIHO
ChC CTapOMOJHHUTE, MHCTUTYIIMOHAJIHA M TPyOM CTEPCOTHIIH,
M3BBPIIBAHU OT MHOTO TPO(ECHOHAINCTH, paboTel i BB BCe
omre HepeopMHUpaHaTa CHCTEMa Ha CIY)KOHTE 3a TCHXUYHO
3apase. ToBa € OCHOBHATa MpUYKHA 33 HAOMOIATeNs a 100ue
BIICUAT/ICHHETO, Y€ CIIY)KOUTE 3a TICUXMYIHO 3paBe B TE3U CTPAHU
HMaT CMECCHH XapaKTEPUCTHKU. BCBIIHOCT HAOIIOIECHHETO U
AHAITM3BT HA BUJIOBETE, HAYMHUTE U MBTUIIATA 332 OCUTYPSIBAHE
Ha TICHXWUYHO-3IPABHOTO OOCIY)KBAaHC Ca Hali-HAJICHKITHUTE
TIOKa3aTesIv 3a 00po BHEAPsIBAHE Ha ACKIaprpaHaTa o(urmaiHa
nonuTrka (1).

2. AHanMTNYHK npouenypu 3a JaHHU

HampaBeHn € omuT 1a ce aHamuM3upar M CPaBHIT BHIOBETE
MPEIOCTaBIHE W HAYMHWATE 32 W3IIOM3BAaHE Ha TICHXHUYHO-
3[paBHATE YCIYyTd B YCTHUpH CTpaHu oT I3touna Erporma.
WHCTpyMeHTBT, U3MOJ3BaH 3a ChOMpaHe HAa [aHHH, ¢©
BBIIPOCHHUK, TMOANOTBEH B PAMKUTE HA MEKIYyHAPOICH MPOCKT
3a M3CIICIBAHE U OIICHKA Ha TPEAHA3HAYCHHWETO Ha PECypcuTe
[0 TICHXUYHO 31paBe. BBIPOCHUKBT WMa OTIOCITHU pa3eiy,
TPETUpAIH PA3JIMYHN TEMATHKH, KaTO HAI[MOHAJIHA IOJIUTHKA,
(MHAHCOBH TOTOLH, ICHXMYHO-3IPABHOTO OOCITY)KBaHE U T.H.
CpaBHSIBAHETO M aHAJM3HT Ca HAIPaBEHU Ha 0a3a Ha OTTOBOPHUTE
OT YEeTHPHUTE yYaCTBAIH CTPaHU B pazzena *“ [Icuxirano-3npaBHO
o0ciyxBaHe”. Hsikou OT TaHHKUTE HA aHAJ|3a ca B3ETH OT JIOKJIa/1a
Ha C30 “IlonuTuky 1 MpaKTHKY 3a ICUXUYHO 37ipaBe B EBpomna”,
Peruonanen ogpuc Ha C30 3a Espomna (2008) (2).
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1. Introduction

The development of the countries in the Eastern Europe
after the major political changes in 1989 has similarities
as well as differences, stemming from the particular
background, where the reforms in these countries started.
In many aspects it is evident, and in mental health care
it is quite symptomatic, that the level of preparedness
and maturity of the society for global changes reflected
in the willingness to reform: from the politics to the
ordinary experts. Traditional psychiatry that was adopted
more or less in the countries of the post-Soviet block
has left its impact onto the style, way of thinking and
general attitude of the most of professionals in the field.
Moreover, it had implications on the surrounding society
including relatives and even the users themselves. The
idea that most of the severe mental disorders could be
treated without unavoidable in the past seclusion and
isolation, accompanied by reactions of marginalizing and
rejection on behalf of the local community, was perceived
as unrealistic and far away from the common sense. This
widespread belief prevented for a long time any effort
to reform the system - quite longer then in the general
health care. As a result, in this sector one could observe
examples of good, modern community practices existing
in parallel with old-fashioned, institutional and rigid
stereotypes performed by many professionals working in
the still functioning, unreformed system of mental health
care. This is the main reason for the observer to have an
impression that mental health services in these countries
have eclectic characteristics. In fact, observation and
analysis of the types, modes and ways of providing mental
health services is the most reliable indicator for a good
implementation of a declared official policy (1).

2. Data Analytic Procedures

We attempt to analyze and compare the types of provision
and ways of utilization of the mental health services in
four countries from Eastern Europe. The instrument used
to collect data is a questionnaire prepared within the
frames of an international project for investigation and
assessment of resource allocation in mental health. The
questionnaire has several sections dealing with different
topics like national policy, financial flows mental health
services etc. The comparison and analysis is made on a
base of answers from the four participating countries in
the section “Mental health services”. Some of data for the
analysis are taken from the WHO report “Policies and
practices for mental health in Europe” WHO Regional
Office for Europe. (2008) (2).
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3a ma mvame o0ria 6a3a 3a CpaBHEHHE Ha CIISBAIIITE KPUTEPHN
3a OLICHKA, CME CE ChCPEOTOUHIIM BBPXY JIBA BHIa 00CITy)KBaHE —
aMOyJaTOpHM U CTAlIMOHAPHHU CITy)KOM 32 MICMXUYHO 31IpaBe — U
CpaBHsIBaMe MOKa3aTeIINTe 32 KalaluTeT ¥ N3I0JI3BaeMOCT, KaKTO
1 TUMa Ha (PMHAHCHPAHEe ¥ OPTaHM3aIATa Ha yCITyruTe. bpost Ha
NICUXUATPUYHHUTE OTICNICHHS. B MHOIOIPO(MHIHUTE OONHULH Ce
pasmiexk/a KaTo MoKa3are 3a HHTErpaLisITa Ha IICHXHATPUYHATA
TIOMOIIT B OOIII0TO 31paBHO 00CTyxBaHe (3).

3. Pesyntatu u gucKycus

AHanmu3bT € (POKyCHpaH BbPXY JIBA OCHOBHH BUJIA OOCITY)KBaHE:
aMOyJIaTOPHH U CTAIIMOHAPHU CITY>KOH 3a IICMXUYHO 371paBe. Beeku
OT Te3W OCHOBHH BHJIOBE 00CITY)KBaHE MOXKe Jla ObJIe pa3/iesieH Ha
TIONIBUJIOBE, CHIVIACHO TPHPOIATa Ha TOJACHUTYpPSBAHATA ITOMOIIL
WIM Ha JOCTABUMKA. CUCTEMA HA COLMAJIHA ITOMOIL], MEIUIIUHCKO
o0ciTy>KBaHe, PEIUTMO3HN UHCTUTYLMU U Jip. CpaBHsAEMOCTTa €
YCIOKHEHA TIOPaJ Pa3IMuHUTEe CUCTEMH Ha o0Oe3redaBaHe Ha
ncrxugHOTO 31paBe. B Uexust u CrioBakust TIeUeHHETO Ha TEXKKUATE
TICHXUYHU PAa3CTPOIMCTBA CE OCHIIECTBSIBA OIIC B ITHPBUYHATA
IOMOI1l, 10Kato B bbirapus u PymbHUs TpeTrpaHeTo € caMo OT
nicuxuarpu. To3u GakT rmokassa pa3TMYHATEe HABA HA UHTETPAITHS
Ha CITy)XOWTE 3a TICHXIYHO 3[paBe B ITbPBHYHATA MEIUIIMHCKA
nomom1. JIpyru KpuTepuu, CBBP3aHH C TI0Ja, BB3pacTTa WA
KIMHUYHUS BHUJ] HA TICMXWHYHUS 37paBeH mpolOieM (YyMCTBEHO
M30CTaBaHe WK [ICUXMYHO PA3CTPOMCTBO), HE CE B3eMAT IPEJIBH]I,
BBIIPEKH Y€ TSIXHATA 3HAYMMOCT € O4eBHIHA. BBB BCHUKY cTydan
COLIMAJIHUTE IIOCIICACTBUS MOIaT 1a ObJar Homo0HH, HO BUIBT
Ha TIOMOIITa U HYXIUTE, KOUTO TPsiOBa Ja Ce MOCPEIIHAT, ca
Ppa3TUYHM.

3.1. I3BbHOOTHIYHO 00CTy:KBaHe

3aenHo ¢ pedpopmara Ha 0OIIOTO 3APABHO 00CITYKBAHE BbB BCHUKU
M3TOYHOEBPOIIEHCKU CTPaHH, CHIIECTBYBAIUTE N3BLHOOHIYHN
3BCHAa CHINO MPETHPISABAT MPOMEHH CBIIACHO HOBO(OPMYITH-
paHWTE TPHHIMIA 332 OCHTYpsIBAHE HA TICUXHATPUYHA ITOMOIIL.
BbB BcHUKHMTE YeTHUpPH CTpaHU HM3BHHOOJIHMYHHTE CIIy)KOM ce
KBaM(HUIMpAT KaTo Oa3upaHu B OOIITHOCTTA WJIM OPUEHTHPAHU B
Ta3u nocoka. CyKOUTe ca HACIIeVIIN TIPEAUIITHATE CTPYKTYPH,
HaIpUMep J1a00paToOprUTe 3a TICUXUYHO 3IPaBE Ca THITMYHU 32
PymbHuUs, ncuxuarpuyHuTe IucnaHcepu — 3a beirapus u Taka
HaTarbK. Hsikou cimyOu 3a NCUXMYHO-3I[PaBHO OOCITy)KBaHE
HOCSIT CTapoTO CH MME, HO ITBK JPYTH TPEATIOUNTAT Ja HOCST
HOBO MIM€, B 3aBUCUMOCT OT HHBOTO Ha TpaHchopmupane (4).

B PymbHus ca nsrpajienn 62 meHThpa 3a ICHXHYHO 3IPABe upe3
npeoOpa3yBaHeTO Ha MPEIUIITHUTE JTAOOPATOPUH TI0 TICHXHIHO
3apaBe. Upes Te3u IIEHTPOBE CE 0YaKBa COIMATHOTO MPHOOIIIaBaHe
Ha Xopara C ICHXUYHH MPOOJIeMH B OOLIECTBOTO, B MOICPHUSI
CMHCHJI Ha Tepamusita. Te3u CIy:KOM MOACHTYpsIBaT IOBEYETO
TIPEITHCAHMS 32 TBITOCPOYHA TeParys, TOHAKOTa Tepamnys Ipe3
obmryBaHe. MiMa camMo HSIKOJKO 3aBEICHUSI 33 JHCBHO JICYCHHE.
IloBeyeTo OT TAX ca M3rPaJieHH C IOMOIITA HAa TPOEKTH Ha
HETIPAaBUTEJICTBCHN OPTaHM3AIlMH WIH JAPYTH MEKTyHapOIHN
WHUIAATABA KaTo VIHWIMarmBara 3a COIMalHA KOXEe3Ws Ha
C30 wu [lakra 3a craOmwiHOCT 3a mbpkaBuTe OT FOromsrouna
EBpona. CermacHo IlnansT 3a AeficTBHe 3a MCHUXMYHO 37paBe,
ono0peH 0T MUHHCTEPCTBOTO Ha OOIIECTBEHOTO 3APABEOIa3BaHe

MENTAL HEALTH

In order to have common basis for comparison the
following criteria for assessment we have focused on two
types of services — outpatient and inpatient mental health
services — and compared the capacity and utilization
indicators as well as ownership and organization of
services. The number of psychiatric departments in general
hospitals is considered as an indicator of integration of the
psychiatric care into general health care (3).

3. Results and Discussion

The scope of the analysis will be focused on two basic
types of services only: outpatient and inpatient mental
health services. Each of these main types of services could
be divided on subtypes according to the nature of care
provided or the provider: system of social care, medical
services, religious institutions etc. The comparability is
complicated because of different systems of provision
of mental health. In the Czech Republic and Slovakia
treatment of severe mental disorders is available also in
primary care while in Bulgaria and Romania it is strictly
done by psychiatrists. This fact shows different levels
of integration of the mental health care in the primary
care. Other criteria related with sex, age or clinical type
of the mental health problem (mental retardation or
mental disorder) is not taken into consideration although
its importance is obvious. In all the cases the social
consequences could be similar but the type of care and
needs that should be met are different.

3.1 Outpatient services

Together with the general health care reform in all East
European countries the existing outpatient facilities also
underwent changes according to the newly formulated
principles for mental health care provision. In all four
countries the outpatient services are labeled as community
based or community oriented. The services have
inherited the previous structures, for example, mental
health laboratories are typical for Romania, psychiatric
dispensaries for Bulgaria etc. Some services kept the
old name, but other services preferred to adopt new one,
depending on the level of transformation (4).

In Romania, 62 community mental health centers
have being established by transforming the previous
mental health laboratories. Through these centers, the
social insertion of the people with mental disabilities is
expected, in the modern meaning of therapy within the
society. These services provide mostly prescriptions for
long-term therapy, occasionally talking therapy. There
are only few day-treatment facilities. Most of them are
established by NGO projects or other international
initiatives as the Social Cohesion Initiative under WHO
and the Stability Pact for SEE countries. According to
the Action Plan in mental health approved by Ministry
of Public Health (OMSP 426/2006) in period 2006-2009
will be set up 140 mental health centers for adults and 40
for children and adolescents. In ambulatory, the central
structure in a catchment area is the Community Mental
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(OMSP 426/2006), B nepuoma 2006-2009 romuna e Obaar
m3rpajzern 140 neHThpa 3a MCUXUYHO 3[paBe 32 Bb3PACTHU U
40 - 3a nena u roHOIM. B amOynmatopHara Mpexa, IIeHTpaTHa
CTpyKTypa B oOxBaHarara o0iacT ¢ LICHTBPBT 3a MCHXHYHO
3apaBe B oOmHocrTa, obrpmksam 100 000-150 000 myrum,
3a KOWTO pabOTH MyNTHIMCHMIUIMHAPEH ekuil. Toil mpesiara
MHOTO YCIYTH: TICHXHATPUYHU KOHCY/ITALMH, TICHXOIIOTHYHA
M TICHXOTCPAIlCBTUYHA OIICHKA M WMHTEPBCHIMS, OIICHKA Ha
TOBOPHUTE CMYIIEHHUs], TEpalds M ChBETBAHE, HMHTEPBEHIIUS
NpH KpH3a, YCIYrd 3a OOCIY)KBaHE IO JIOMOBETE, COLHAITHO
MOJIIIOMArate, TMOJUIPHIKKA, MOYaCOBO OOCIY)KBaHE 3a JICHS,
KJIyO, MOYMBKA, ISHHOCTH 110 TPY/I0Ba U paboTHa Teparust. Jpyra
9acT Ha aMOyJIaTOpHATa CTPYKTYpa € OOIIECTBEHUSIT WK YacTeH
ncuxuarprdeH kadusrer (5).

B Yexwust (6) u CrioBaxwust (7) M3BbHOOMTHHYHATA TOMOIIT € MOZI00HA
Ha Tash B JPYyTd IObpKaBU. HCI/IXI/IanI/ITe " TICUXOJIO3UTC B
M3BBHOOIHUYHUTE CITY>KOM Ca JINIIA, TIOBEYETO OT KOUTO PaboTAT
B CBOMTE YaCTHH IPAKTHKK. BoiHHUIMTE CHIO nMaT aMOyI1aTopHH
TNCUXUATPUYIHU OTACIICHUS. B 1031 cnyl{ai/i JICKapUTC MOJIy4yaBar
3ariara ot OonHuIaTa. ExBa Hackopo 0sxa OTKPUTH HOBH CITY K01
Ha 0a3a 00IIMHA, HO BCE OIIE JOCTBITBT A0 TAX € OrPAHNYCH MITH
reorpa)cku HepaBHOMEpeH. Hsikou ciry»k0u 110 CUXUYHO 31paBe
ca 4acT OT COLMAIIHUTE CIIY)KOM M ce (pUHAHCHUpar OT JPYrH
M3TOYHHLM. Bee omie e TpyaHO fa ce KaXke KOM Cca 3IpaBHHUTE
YCIITH ¥ KO€ € COMAITHOTO OCHTypsIBaHE.

B Bwarapust unesta 3a M3BbHOOJIHMYHA TTOMOIL TpsiOBalle Jia
clleiBa aIMHUHHCTPATHBHOTO pasmpeneicHine Ha 28 obmactu.
BermaoceT camo B 12 0bmacTi ICHXHATPIYHNTE TUCIIAHCEPH Ca
W3rpajIcHH KaTo MOUThpIKaIlia CTPYKTYpa Ha OOTHUYHATA TTOMOII.
B obnacrure, kbeTO TakuBa CTPYKTYypU HE CHLIECTBYBAT, Ta3u
POJIS € TIoeTa OT CHIIECTBYBAIIaTa ICUXUATPUYHA OOTHUIIA MITH
TICUXUATPUYHOTO OT/ETICHHEe B MHOTONpoQIiIHaTa OONHUIA.
Cnen romemu pedopmy B o0mIaTa 3apaBHA ITOMOI HOBHSIT
TIOJIXOJ] KbM XOpaTa ¢ IICUXMYHH Pa3CTpONCTBa Oellie Bb3IPHET
TIO7T Pa3IugHK (POPMH KaTo JHEBHHU LIEHTPOBE 3a OOCIY)KBaHE,
TIOMOIII TI0 TOMOBETE, COLUAIHO TMOIIOMAarane, 3aIlliTeHN JKU-
nuia v T.H. (8).

Taomma 1 mnoka3Ba chOpaHUTE JAaHHU 332 YETHPUTE CTPaHU
OTHOCHO Oposi Ha TIICHXHATPHUTE, OPyr IepcoHan, Opos Ha
JIeKyBaHUTE MTAMEHTH 1 OpOsi Ha KOHCYITAIIUUTE. 3aKITFOYCHHETO,
KOETO MOJKE JIa Ce HarpaBu ¢, 4e B Uexust u CltoBaKus iMa IoBeYe
e(peKTUBHH M3BHbHOOJIHHYHH CITy)KOU OTKOJIKOTO B PymbHUS 1
Brarapus, xorato ce cpaBHSABa OpOST HA IICHXUATPUTE U OpOSIT
Ha JIGKYBaHHUTE IMAalMEHTH. V3M0I3BaHeTO0 Ha CITY)KOUTE CBINO
BapHpa CHWJIHO MEXHy Ibpxasure. B CroBakus amOyinaTopHO
ca JIeKyBaHH IIOBeYe MAIMeHTH OTKOJIKOTO B PymbHUS, KOsITO € ¢
YeTHUPH ITHTH TO-TOJISIMO HACEJICHHE.

udpure, npencraenn B Tadmuna 1, TpsaOBa ga ce miemar B
JIMHAMHKA, KOSITO MOKAa3Ba, Y€ MEKLY JbpPIKABUTE MM Pa3IIHIHs.
B Bwarapus ce HaOmonaBa HamalieHue Ha Opos TALMCHTH,
HanpumMep 234 127 manpeHTH ca JIEKyBaHH B aMOyITaTOpHUTE
ciyx6u nipe3 1997 . (9). O3nadaBa Jiv TOBA MO-JIOII JAOCTBII 0
obcmyxBaHeTo? EHO BE3MOXXHO OOSICHEHHE € NPEMUHABAHETO
Ha M3BBHOOJHUYHOTO oOCIy>kBaHe B yacTHHA cekrop. Ot 2003
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Health Centre (CMHC) staffed with a multidisciplinary
team which covers 100 000-150 000 people. CMHCs
offer a lot of services in the community: psychiatric
consult, psychological and psychotherapeutic evaluation
and intervention, assessment of speech disorders, therapy
and counseling, crisis intervention, home care services,
social assistance, advocacy, daytime care, club, leisure,
occupational and work therapy activities. Another part of
the ambulatory structure is the psychiatric office public
or private (5).

In the Czech Republic (6) and Slovakia (7) the outpatient
care is similar to other countries. Psychiatrist and
psychologists in outpatient services are mostly private
working in their private practices. Hospitals also have
outpatient psychiatric departments; in this case physicians
are salaried employers. Just recently the new community
based services were opened but still the access to them
is limited or geographically uneven. Some mental health
services are part of social services and are paid from other
sources. It is sometime hard to say what health services
are and what is social service.

In Bulgaria, originally the idea for the outpatient care was
to follow the administrative distribution of 28 regions
in the country. In fact, only in 12 regions psychiatric
dispensaries as supportive structure to the hospital care
were established. In regions where such structures did not
exist this role was taken by existing mental hospital or
acute psychiatric ward in the general hospital. After the
major reforms in the general health care the new approach
to the mentally ill persons was adopted in many forms like
day-care centers, home care, social assistance, protected
homes etc. (8).

Table 1 shows aggregated data for the four countries
regarding the number of psychiatrists, other staff, the
number of patients treated and the number of consultations.
One conclusion that could be made is that the Czech
Republic and Slovakia have more efficient outpatient
services than Romania and Bulgaria when comparing
number of mental health physicians and the number of
patients treated. Utilization of services also varies greatly
among countries. In Slovakia, more patients are treated
by outpatient services than in Romania with four times
larger population.

The numbers presented in Table 1 must be seen in the
dynamics that reveals that there are diversities between
countries. In Bulgaria, we observe decreasing number
of patients; for example 234 127 patients were treated
in outpatient services in 1997 (9). Does this mean worse
access to services? One possible explanation could be the
privatization of the outpatient services. Since 2003 most of
these consultations are not registered officially. Different
situation is in the Czech Republic and Slovakia where the
trend in the number of patients is steadily positive.
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NCUXNYHO 3 PABE

TO/IMHA IIOBEYETO OT KOHCYJITAIMUTE HE Ca PErucTpUpaHu
odurrano. Paznnana e curyarmsita B Yexust 1 ClioBakus, KbJIETO
TEeH/ICHIIMsITA B OpOsi Ha MALMEHTUTE € YCTOWYMBO ITO3UTHBHA.

Tabmuya 1. Kanayutet u n3n0n3saHe Ha ambynatopHUTe CTyx6m 3a
NCXNYHO 3pase

MENTAL HEALTH

3.2 Inpatient care
The number of hospitals and hospital beds in the four
countries differs. In some countries the number of beds

Table 1. Capacity and utilisation of outpatient mental health
services

bpoit Ha nekapute bpoii nekyBanu
Ctpana HaceneHnue (ncuxnatpn) NayueHTyn bpoil KoHcynTayun
Country Population Number of physicians Number of Number of consultations
(psychiatrists) patients treated
bbvnrapua, 2006 . He Ca HaIMuHu
Bulgaria, 2006 7679290 428 175 677 NA
Yexua, 2007
Czech Republic, 2007 10 322 689 697 464 836 2 662 032
PymbHua, 2005 He ca HaMuHu
Romania, 2005 21623 848 1398 222 000 NA
CnoBakusa, 2006
Slovakia, 2006 5391184 304 258 650 1615105
*[lanHm ot 2007 T. * Data from 2007

3.2. BosiHH4HO JieyeHne

B 4etupure crpanu OposiT Ha OOHUIMTE ¥ OOTHUYHUTE JIeTTa ce
paznuyasa. B Hsikon ctpanu OposiT Ha JIeriara u CrieliuaiHo OposiT
Ha TICUXUaTPUYHNTE OTIIEICHUS B MHOTOIPO(QMITHATE OOJHUILIH
MOKa3Ba JIMHAMUKA. B BbIrapus HIKkoW OT ChHIIECTBYBAIIUTE
M3BBHOOJHNYHK CTPYKTypH HMar Jieria (Taka HapedeHHTe
JCTIaHCepH). Bposit Ha OOJNHMIMTE € Hal-BUCOK B PyMbHUS,
CTpaHara C Haii-MHOroOpoiHO HaceneHue. CpeHHAT TPECcTOi
B PymMbHUSI € Hali-HUCKMST CpaBHEH C JIPYTUTE JIBE CTpPaHH.
Pedepenrnara romuna e 2005, Thit Kato OoTTOraBa ca MOBEYETO
JiaHHu 32 Bcraku crpann (Taouuua 2).

Tabnnya 2. boniHnyHo 0bcyXBaHe — neuxnatpuynn 60aunymn (2005)

and especially the number of psychiatric departments
in general hospitals show some dynamics. In Bulgaria
some of the existing outpatient structures have beds (so
called dispensaries). The number of hospitals is highest
in Romania, the country with the largest population. The
average length of stay (ALOS) in Romania is lowest
compared with other two countries. The reference year is
2005 as having most data for all the countries. (Table 2).

Table 3 shows the aggregated data for the four countries
regarding the integrated with the general care mental
health provisions.

Table 2. Inpatient care — psychiatric hospitals (2005)

Bpoii nerna (06140 n bpoii Ha n3anucBanna/ .
Ctpana bpoii Ha GonHuyMuTE Ha 10000) npuemu Cpeniu T'zecruu Mepconan
Country Number of hospitals Number of beds total Number of discharges/ ALO S’-}n T Personnel
and per 10000 admissions y
Bbunrapua HAma B HanuuHocT
Bulgaria 24 4922 (6.4) 25521 38.98 /A
Yexua
Czech Republic 20 9858 (9.6) 41719 79.4 5348.14
PymbHuA HAma B HanuuHocT
Romania 38 17 224 (7.5) N/A 18.3 /A
CnoBakua* HAMa B HanuuHocT
Slovakia* 12 /A N/A N/A N/A

*3a Cr10BaKnA He ¢a B HANMYHOCT GPOAT Ha J1ernata u ipyruTe JaHHu 3a ncuxuatTpuyHnTe
BONHALM U MCUXMATPUYHN OTENEHNA NOOTLEITHO, 3aT0BA Te Ca BKITKYEHN B Tabamyara 3a
MHOronpoguIHNTe 6OTTHULM C NCUXMATPUUHN 0TgeneHna (Bmx no-gony)

Tabanma 3 nokasea ChOpaHHTE JaHHU 3a YETUPHTE CTPaHH
OTHOCHO MHTEIPHPAHETO Ha ICUXUYHO-3/IPABHOTO O0CITY’KBaHEe B
MHOTOIIPO(WITHATE OOTHHITH.

B Bwarapust Oposit Ha sermiara B NCHUXHATPHYHHUTE OOJHUILIH
0aBHO HamMaIsIBa, IOKATO OPOST HA MCUXUATPUYHUTE OTIEIICHUS
B MHOTONpoQuIHUTE OOJHULM CE YBEIUYaBa, T.e. ChILIECCTBYBa
NPOIIEC Ha MHTErpalysl Ha IICHXUYHO-3/IPaBHOTO OOCITy)KBaHE B
cucTeMara Ha oOILIOTO 3apaBeora3Bane. B ¢bIoTo Bpeme Opost

*For Slovakia the number of beds and other data are not available for psychiatric
hospitals and psychiatric departments separately, so they are included in the
table for general hospitals with psychiatric departments (See below)

In Bulgaria the number of beds in mental health hospitals
slowly decreases while the number of psychiatric
departments in general hospitals increases, i.e. there is a
process of integration of the mental health care into the
system of general health care. In the same time the number
of hospitals remains stable. There is also a tendency of
intensification of the care — the average length of stay
(ALOS) decreases since 1995. One interesting trend is
observed in 2007 when the number of beds increases
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NCUXNYHO 3PABE

Ha OOJIHMIIUTE OcTaBa crabuiieH. HaOmonasa ce ChIo TeHICHIHS
Ha MHTEH3M(UKAIMSA HA TPIDKATa — CPETHUSAT IIPECTON HaMalIsiBa
or 1995 r. MnTepecHa TeHaeHuus e Hadmonasana mpe3 2007 r.,
KOraro OpOSIT Ha JIeryiaTa Ce YBEINYaBa 3HAYUTEITHO B CPABHEHHE
C l'IpCJII/H_HHaTa TOauHa. B'b3MO)KHOTO O6$ICHCHI/IC €, 4€ B MHOI'O
OOJIHUIIM U JWCIIAHCEPH C JIEDIa CE OTYMTAT TaKa HAPCUCHUTE
JTHEBHM CTAIlMOHAPW C BUPTyauHW Jjeria. IIpe3 mociemHute
rofuHu (PUHAHCUPAHETO HA TE3U CTPYKTYpH (OCHOBAHO Ha OpOst
Ha JIeriara) CTaHa 3aBMCMMO OT TE€3W JHEBHM CTAlMOHAPU C
BUPTYaTHH JICTJIa.

Tabnnya 3. bosHUYHO 06CHYXBAaHE — MCUXMATPUYHN OTHESEHUA B
MHOronpoguiHute 60nHnyn (2005)

MENTAL HEALTH

significantly compared with the previous year. Possible
explanation is that in many hospitals and dispensaries
with beds the so-called day-stationeries with virtual
beds are reported. During the last years the financing of
these structures (based on the number of beds) became
dependent on these day-stationeries with virtual beds.

In the Czech Republic, there is also a tendency of
decreasing the number of beds and intensification of the
psychiatric services. The number of psychiatric depart-
ments in general hospitals is also increasing since 1995.

Table 3. Inpatient care — psychiatric departments in general
hospitals (2005)

bpoit Ha MHoronpodunHuTe . o
GONHNLK C NCUXMATPUYHK (Egoﬂa“l;e;ggag) Shou ": "::I::;Ba"""/ CpepeH npecrtoii | Jlekapu Ha nbnex
Crpana oTfenexus . p B K pa6oteu e
i) Number of beds | Number of discharges/
Number of general hospitals (total and per 10 000) admissions ALOS in days Physicians in FTE
with psychiatric dpt.
bunrapua He ca Hanuuxu
Bulgaria 18 833 (1.15) 13099 211 \n
Cre c:‘g‘:;ubﬁ . 32 1439 (1.4) 18914 20.9 147.2
PR‘L"’,',;’;,;‘I: 75 4540 (2.1)* 48 000 N/A 900
CS",‘;':;::': 3 (‘;;ft“)e””) 4502 (8.4) 36376/38 730 327 286.98

*[anHute (2.1) ca B3etn ot foknagada C30 3a nosMTuknTe U NpaKTUKUTE 10 NCUXUYHO
3zpase B EBpona, 2008.

**Hatpynanute [aHHu 3a [CUXMATPUYHM BOSHULM W [ICUXMATPUYHN OTZENEHNA B
MHoronpogumannte 60Hnym B CrioBakua 2005.

B Yexwust chI110 ce HaOIro1aBa TeH/ICHIIMSI HA HAMATISIBAHE Ha OpOost
Ha Jieriara ¥ Moao0psiBaHe Ha TICHXUATPUYHOTO OOCITy)KBaHE.
BposiT Ha TCHUXHATPUYHHUTE OT/CICHHS B MHOTONpO(UIHUTE
OomHMIM chIo HapacTBa oT 1995 romuHa Hacam.

CrpykTypara Ha CHCTEMara 3a MNpEJOCTaBsSHE Ha MCHXUYHO-
3/IpaBHU yCIIyTH B PyMbHUS TIpO/Ib/KaBa a Objie IOMUHUpAIIA
MOCPE/ICTBOM ~ MICUXHATPUYHU ~ OOJHHIMM, MNOAYMHEHH HA
OMOOTHIHIS MOZIEN Ha 00CITyKBaHe:

* [ICUXUATPUYHHU OT/ICJICHHs] B MHOTOMPO(MITHATE OOITHHUIIY;

* MICUXUATPUYHHU OOJTHHUIIM 33 OCTPHU TICHXO3H — CPEJICH MPECTOM
TIPU XOCTIUTAIM3upane — 17.5 mam,

* [ICMXUATPUYHU OOJTHUIIY 32 XPOHUYHHU ICUXUYHHU PA3CTPOHCTBA—
CpejieH MpecToi Ha XocnuTanupane — 45 nuu;

* IHEBHA XOCTIMTATN3AIIHS;

* LICHTHP 32 PeXaOMIUTAIIUS U COILMATHA PEUHTETPALHS — MECEIH
WJTH TOJVHH.

He chbliectByBa peioBHa KOMYHHKAIMS MEXKIY HHCTUTYIHUTE
3a JBIBI TPECTOM M M3BBHOONHMYHMTE OTAeneHus. [Ipombin-
YKUTEITHOCTTA HA TOMOIIITA YECTO € OrpaHHUYEHa JI0 BpeMETPACHETO
Ha JlaBaHEe Ha OINpEeIeHN TCUXOTPONHM BelecTsa. Tepurto-
PHAITHOTO pa3Mpe/IeNieHIe Ha YCIyTuTe ¢ HepaBHoMepHO. OKolo
7% or neriara ca JJOKaIM3UpaH! B AHEBHUTE OomHmIm, 3.5% ca B
OTJICTICHUSATA ChC 3aTBOPEH PEXKHM 1 0K0I10 1% ca npeiHa3HaueH
3a JIeYCHHWE Ha HapKo3aBUCUMOCTH. Hskoum Jera chio ca

*Data (2.1) is taken from WHO report on policies and practices for mental health
in Europe, 2008

**Aggregated data for psychiatric hospitals and psychiatric departments in
general hospitals, Psychiatric Care in SR 2005.

The structure of the mental health delivery system in
Romania continues to be dominated at the present by the
psychiatric hospitals and subordinated to an excessively
biological model.

« Psychiatric wards within general hospital;

e Acute psychiatric hospital — the medium length of
hospitalization — 17.5 days;

« Chronic psychiatric hospital — the medium length of
hospitalization — 45 days;

« Daily hospitalization;

e Centre for rehabilitation and social re-integration —
months or years.

There is no formal communication between the long-care
institutions and the ambulatory ones, the continuity of care
often being limited to the continuity of administrations of
a certain psychotropic drug. The territorial distribution
of services is uneven. About 7% of the beds are located
in day hospitals, 3.5% in secure units and about 1% are
allocated for treatment of drug abuse. Some beds are also
earmarked for geriatric and child and adolescent services.
There are no private psychiatry hospitals. There are about
260 child and adolescent psychiatrists in the country,
which forms more than one-fourth of the psychiatry
workforce. The Ministry recognized geriatric Psychiatry
as a sub-specialty in 2001. Some psychiatrists work
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NCUXNYHO 3 PABE

NpeHa3HadYeH! 3a 00CITy)KBaHe Ha Bb3PACTHH, el U FOHOIIIH.
Hsima yactau neuxuarpudnu 6osHuim. Oxono 260 ca gerckure u
FOHOLIIECKH IICUXUATPH B CTPaHAaTa, KOETO 0(hOpMsI [IOBEUE OT e1HA
YETBBPT OT MCHXHATPHIHWUTE CIEIHATHCTH. MHHHUCTEPCTBOTO
NpU3HABA TEPUATPUYHATA TMCHXUATPUSI KATO TONCIICIHATHOCT
npe3 2001 roguua. Hsikon nicuxuarpu paboTsT B YaCTHH M3BbH-
OONHUYHN KIMHWKH, OTOPHU3UpaHH OT MHHHCTEPCTBOTO Ha
OOILIIECTBEHOTO 31paBeoria3BaHe. JlenapTraMeHThT MO YOBEIIKH
pecypcu Ha MUHHCTEPCTBOTO 3allOYHA H3MBJIHEHHETO Ha
KOMILJIEKCHA 3ajiada 3a Kiacu(uIupaHe M Kareropu3aiust
Ha MEIMIMHCKHUS TIEPCOHAN, 3aeT B CIYXOHUTE 32 NCUXUYHO
sapase (10).

B Cnoakust GposiT Ha OOTHUIMTE, KAKTO W OpOST Ha TICHXHAT-
pPUYHHUTE OTIACTCHMS B MHOTONPO(IIHUTE OOMHHI, € J0CTa
TOJISIM, TIPE/BHJ] OTHOCHTEIIHO MaJIKOTO HaceneHue. Tesu mudpu
MOrar Jia JIOBE/IaT JI0 M3BOJA, Y€ B Ta3W CTPaHA CTALMOHAPHOTO
oOcmykBaHe TipeoOnazaBa HaJ W3BHHOOMHWYHATA TIOMOIIL.
OTHOCHO [WHAMHKATa TMPE3 TOAMHATE, WMa OTHOCHTEITHO
YCTOMYIBA CUTYAIUS CIPSIMO MHTEH3HMTETa Ha 00Cy»BaHeTo (7).

@urypa 1. 061y 6poii Ha ncuxmatpuyHute aerna (B Xxunagm) B
MHOronpoUIHNTE u rcuxnatpuyante 6oauuym, 1995-2006

MENTAL HEALTH

in private ambulatory clinics with authorization from
the Ministry of Public Health. The Human Resources
Department of the Ministry has begun the complex
task of classification and categorization of medical staff
employed in the mental health services (10).

In Slovakia, the number of hospitals as well the number of
psychiatric wards in general hospitals is quite big having in
mind the relatively small population. These figures could
draw to the conclusion that in this country the stationery
services prevail over the outpatient care. Regarding the
dynamics over the years there is relatively stable situation
concerning the intensity of care (7).

The next Figures show the dynamics during the years per
country regarding several indicators — number of beds,
average length of stay, number of psychiatric departments
in general hospitals, number of discharges and personnel.
Four years are taken as a reference: 1995, 2000, 2005
and 2006. The most obvious dynamics are evident for

Figure1. Total number of psychiatric bed (in thousands) in
general and mental health hospitals, 1995-2006

12

10

8 —

1995 2000

2005

—&—Bulgaria
Czech Republic
o —e Romania
Slovakia
2006

®urypa 1 cpaBHsBa TSHICHIMUTE Ha HAMAJISIBAHE Ha Opos Jieria
B YETHPHUTE CTPAHH.

o oTHOLIEHNE HA CPEAHUS PECTOM CHILO UMa PA3INYHS, KOUTO
ca rnokazanu Ha @urypa 2.

CpaBHEHHETO MEXKIy YETHPUTE CTPAHH II0Ka3Ba Pa3jIMuHU
HUBAa HAa WHTEH3MBHOCT Ha OOCITY)XBAaHETO — CTApTHUPAMKHA OT
Hall-HUCKUS TpecToil B PymbHUsL, 10 Hal-BUCOKUS — B Uexusl.
B Crnoakus nma 6bp3a mpomsiHa okorto 2000 T, KosiTo Moke 1a
ObJie CBbp3aHa ¢ HiKou MepkH, B3etu B To3u riepuon (Sdheffler
RM & Potucek M. (2008) (11). Eano oOsicHeHHe 3a BHCOKHS
cpezer mpectoii B Uexust Moxke jia Objie TOBA, Ye HATPYIAHUTE
JIAHHU BEPOSITHO BKITFOUBAT TIOBEYE OT/ICIICHHUSI HITH 3aBEJICHHS 32
XPOHUYHH CHCTOSIHHS, OTKOJIKOTO B JIpyrute crpand. durypa 3
MOJIKPEIIST XUIIOTE3aTa, CIOPE]l KOSTO CPEIHHUST TPECTOi, camo
3a MCUXMATPUYHKUTE OT/ICJICHUS] B MHOTOMPO(PITHATE OOTHHIH,
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Bulgaria, whereas the other countries show relatively
stable trend with slow decreasing.

Figure 1 compares the trends of decreasing the number of
beds in the four countries.

Regarding the average length of stay (ALOS) there are
also diversities shown on the Figure 2.

The comparison between the four countries shows
different levels of intensity of care — starting from the
lowest ALOS in Romania up to the highest in the Czech
Republic. In Slovakia there is a rapid change around 2000,
which could be connected with some measures taken
in that period (Scheffler RM & Poticek M. 2008 (11).
One explanation for the high ALOS in Czech Republic
could be that the aggregated data probably include



NCUXUYHO 31PABE MENTAL HEALTH

€ CpaBHEH B J1Be cTpanu — bbarapus u Yexus. Jlanaute 3a Yexus
Ce Pa3IMyYaBaT ChIIECTBEHO OT JaHHUTE Ha Purypa 2.

@urypa 2. CpegeH npectoi B JHu, ncuxuarpuynn 60nHnym, 1995-2006

—&—Bulgaria
~— Czech Republic
—A—Romania
—>¢—Slovakia

durypa 3. CpegeH npecToi B NCUXMaTPUYHNTE OTHEIEHNA HA MHOrO-
npogunHute 60HuYK (B gHu) 1995-2006

—e—Bulgaria
~ Czech Republic

2000

Tokazaren 3a uHTErpaiusi B OOLIHOCTTa W OOLIOTO 3/IPaBHO
o0cIiy)KBaHe € OposiT Ha NCUXUATPUYHHUTE OTACNICHHS 33 OCTPH
ChCTOSIHUSL B MHOTOTpOdumiiHnTe Gonuuiy. durypa 4 mnokassa
JIMHAMUKATa 33 HAOIIONABAHHUSI [IEPHO B TPH OT CTPAHHUTE.

®urypa 5 nokaszsa Oposi Ha W3MUCBAHKATA B TPU OT CTPAHHTE.
Ta3u npoMeHIiBa ce pa3miexk/a Karo Ipyr BaKeH MoKasarel 3a
KaueCTBOTO M MHTEH3UBHOCTTa Ha 00CITy»BaHeTo. B chiioro Bpe-
Me TpsiOBa Jia ce Mojueprae, ue TCHJCHIUATA 33 CKbCSBaHE Ha
npecTost (KOETO € CBhP3aHO ¢ Opost Ha M3MHCBAHMUSITA 33 OMpeIe-
JIeH TIepro), 00yCIIOBEHA OT MKOHOMIYECKH TIPUUKMHH, MOXKE JId
peduiekTrpa OTpHUIIATENTHO BBPXY LISLIOCTHOTO BH3CTAHOBSIBAHE Ha
nayenTa. BeB BCHUKHM cilydau TO TpsiOBa Ja ce MOAKPEIs U OT

EEE Tom1,Ki.4 W Okt.- lex. B BbJITAPCKO CNCAHVE 3A OBLLECTBEHO 3[IPABE M 2009 W



NCUXUYHO 31PABE MENTAL HEALTH

pasBUTa MpEXka 3a YCIIYTH 3a TICHXOCOIHATHA PEXaOMINTaIHs B
o0uIHOCTTa. 32 Bhirapus JaHHHUTE MOKa3BaT M0-Cl1ada JMHAMHKA
cpaBHeHa ¢ Jpyrute aBe cTpaHu. EnHo obsicHeHue 01 Moo jia
€ TI0-CKOPO KOJTMYECTBEHHST XapakTep Ha pe)OPMHUTE OTKOIKOTO
MHTEH3U(UKAIMITA HA 00CITY>KBAaHETO.

@urypa 4. [lcuxnatpuynn OTLENEHNA B MHOronpo@uiIHnTe 60NN

—&—Bulgaria
~ Czech Republic
—>¢—Slovakia

durypa 5. bpoii Ha U3NNCBAHNATA B MCUXUATPUYHNTE BOSTHULIN

—&—Bulgaria
~ ' Czech Republic
—>¢—Slovakia

3.3. locraBunnu: codcTBeHOCT U reorpagcko pasnpeieneHne
B beirapus ncuxuarpuaaure 6onaumm ca 100% cobcerBeHocT
Ha jgbpkaBara. ChINECTBYBaT CBHIIO Taka HW3BHHOOIHUYHA
3aBEICHNs, CBBP3AHU C TICHXOCOIHMATIHA PEXaOWIUTaIms, IO
PBKOBOJICTBOTO HA MUHHCTEPCTBOTO Ha Tpyla M COLMAHATa
TIONIMTHAKA — IHEBHH IICHTPOBE 3a OOTPIDKBaHE, 3alUTCHA
JIOMOBE, XOCIIMCH U T.H. Hslkou OT Te3u JEWHOCTH ce PBKOBOIAT
OT HETIPAaBUTEJICTBEHN OPTaHM3aIi U UMaT O0IIeCTBEHO-YaCTeH
xapakrep. ToBa e HarpaBeHo upe3 Jenernpane Ha (PyHKIMUTE Ha
JIaJIeHa HeTIPaBUTEIICTBEHA OPraHN3aLHsl OT CTPaHa Ha OOLIMHUTE
WM OT YaCTHHU CTPYKTYpPH, (PUHAHCUPAHH OT AAPHUTEINH.
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NCUXNYHO 3PABE

CrIecTByBaT MpoONIEMH € JOCTHIIA JO 3IPAaBHUTE CITY:KOH,
CTIEIMAITHO B OTAAJICYEHUTE 00JIacTH Ha cTpaHaTa. ToBa e BaJuaHO
1 32 TICUXUYHO-37]PABHOTO 00CITy)KBaHE, 0COOCHO 3a IIEHTPOBETE
3a ICUXWYHO 37]paBe B OOIIHOCTTA U CHEIMATI3UPAHATa TTOMOIIL,
OrpaHUYeHUST JOCTHII € TIOBeUE 3apaay reorpad)CKu MpUYHHH,
OTKOJIKOTO TIOPa/I¥ JIUTICA Ha TIApU OT CTPaHa Ha MOTpeOUTENuTE.
PasnpenenenueTo Ha 3aBeICHHUATA 32 ICHXUYHO 3/[paBe—OOTHHUIIH,
TNICUXUATPUYHU OTACIICHUA U JUCHAHCEPpH, € HCPABHOMEPHO 3a
msutara crpana. To3w (GakT ch3aaBa mpoOIeMH 3a IPUEMAHETO B
TE3W 3aBE/ICHUS — MOHAKOTa Te Ce HAMHUPAT Jaiede OT MecTara
3a JKMBeeHe. HfMa CTPUKTHO ONpEAeneHO TEPHTOPHATHO
pasmpeaereHne Ha 3aBEACHUATA 3a TICHXIYHO 3/IpaBe OTKAKTO ca
3aII0YHAIM OCHOBHUTE MPOMEHH B CHCTEMara Ha OOIIECTBEHOTO
3apaBeomnasBane. llocienHuTe HaMepeHUs Ha MPABUTEIICTBOTO
ca TO3M PEXUM Jia Ce BB3CTAHOBH OTHOBO 32 XOpaTa C TEXKU
IICUXUYHU PA3CTPOMCTBA, CICIBANKY IPUHLMIIA HA MAKCUMAJIHA
OIM30CT 10 MACTOTO, KBJIETO KHUBEE MOTPEOUTEIA.

Karo 110 COOCTBEHOCTTa Ha JOCTABYMIIMTE HA 3APABHO
obOciyxBaHe B Uexus € pasjiesieHa Ha oOiecTBeHa (PhKOBOJICHA
or MHUHHCTEPCTBO Ha  3/IpaBeonasBaHeTo, oQlacTuTe |
o0ImMHNTE) W dYacTHa (YacTHa C IeM  OOIaro/eTesICTBaHE,
epkBara). IloBeuero OT MHOTONMPOQHIHUTE OONMHUIK ca
0O0IIeCTBEHH, TIPUTEKABAHU OT OONacTUTEe, OONIMHWTE WM OT
MpaBUTENCTBOTO. [lcuxmuarpudnuTe OONMHUIM ca OOIIECTBEHH,
pBKOBOZICHH OT MUHHUCTEPCTBO Ha 3/paBeornas3BaHeTo. Jlekapure
ca Ha 3amiara OT padoTO;aress, a IOBEYETO MPAKTHKYBAILH
JIeKapH B N3BbHOOTHUYHATA Mpeska padOTAT Ha YaCTHA ITPAKTHKA.
MCHI/II[)KM'EHTBT Ha TEXHUTC AHTaXMMCHTU CE€ pasjin4daBa B
3aBHCHUMOCT OT TSIXHOTO JIOKAJTHO MECTOIOJIOKEHHE, HO [IOBEYETO
JICKapy OT I'bpBUYHATA MCIUIMHCKA ITOMOII] pa60rmT CcaMu.
BOHHI/IHHTG numar aM6yHaTOpHI/I TNICUXUATPUYHU OTACICHUA C
nekapw Ha 3aruiara (12).

W300m0, reorpad)ckoTo  pasnpesiesieHHe HE €  HaIbJIHO
PaBHOMEPHO, HO AOCTBIOBT A0 TPAAULIHUOHHUTE YCIIYTH, KaTo
MICUXUATBP, OOMHMIM M TCHUXUATPUYHH OONHUIM, € J0O0Bp.
[IpoGneMsbT ¢ Treorpadckara PaBHOMOCTABEHOCT € TO-100Bp
B HOBOPa3pabOTCHHUTE 3MPABHH/COIMATHA CIy)KOM Ha 06a3a
OOIIHOCT (KOHCYITHpaHe, TPWKa MO JOMOBETE, PE3HICHTHH
JIOMOBE), KOHTO BCE OIIIC HE CE CPEII[aT BbB BCHUKH OOMACTH.

CoOCTBEHOCTTa Ha JOCTaBUMIIMTE HA 3[paBHO OOCTyXKBaHE
B PymbHUS € OOIIECTBCHa, YacTHA WM OOICCTBEHO-YACTHU
MapTHROPCTBA (OOMHUIM U YACTHH METUIMHCKU JTabOpaTopr).
OOl1ecTBEeHUTE OOHUIM CE OLEHSBAT U OTOPU3MPAT CHIVIACHO
3akoHa. Te CKIIOYBar JIOTOBOPH B paMKUTE Ha CHUCTeMara
3a 371paBHO ocurypsiBaHe. [lcuxuarpuuHurte OONHHIM ca
001IEeCTBEHH, PHKOBOJICHH OT MHHHCTEPCTBOTO Ha O0IIECTBEHOTO
3npaBeornasBane. Jlekapure ca Ha 3aruiara ot padoroxarens. B
TMOCJICAHUTE TOAWHM Ca OTKPUTU HAKOW YaCTHU 60J'IHI/II_II/I. He
CBILECTBYBAT 3aBEACHUS 32 MEIHUIMHCKA TOMOI 32 TAlMeHTH
C NCHXUYHH TpoOsiemMu B oOmmHocTTa. [lomomnr B 0OHmIHOCTTA,
BKJIIOYUTENIHO 3alUTEHUTE JIOMOBE, € OCHI'ypeHa IJIaBHO OT
HCTIPABUTCIICTBECHUTE OpraHu3aluu, q)OHZLa]_II/II/I U PpCIMTuO3HA
OopraHu3aluu. C’bU_leCTByBaT HAKOU IICHTPOBE 3a JHEBHA ITOMOII]
u enna vact (oxomo 10%) or mocoueHuTe J1abopaTopuM 3a
MICUXUYHO 3/IpaBe OCHUTYpsIBaT WM3BBHOOJHUYHO OOCITy’KBaHE.
3abenms3Bar ce reorpad)Ckd  paziuuds B OOCTY)KBaHETO B
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private and municipal. There are also facilities concerned
with psychosocial rehabilitation under the governance of
the Ministry of Labor and Social Policy (MLSP) — day
care centers, sheltered houses, hospices etc. Some of
these services are run by NGO’s and have public-private
character. It is done through delegation of the functions
to an NGO by municipalities or by private enterprise
financed by donors.

There are problems with the access to the health care
facilities especially in the remote areas in the country.
It is valid as well for the mental health services
especially community based mental health centers and
specialized care. The restricted access is mostly because
of geographical reasons than because of lack of money
on behalf of the consumers. The distribution of the
mental health facilities — hospitals, psychiatric wards
and dispensaries is uneven across the country. This fact
creates problems for admissions - sometimes away from
the living area. There is no strictly defined catchment
area for mental health services since the major changes
in the general health care system. The last intentions of
the government are to re-establish this regime again for
the people with severe mental disorders following the
principle of maximum closeness to the living area of the
consumer.

Generally, ownership of health care providers in Czech
Republic is divided into publicly owned (run by the
health ministry, regions, and municipalities) and privately
owned (private-for-profit, church). Majority of general
hospitals is public, owned by regions or municipalities
or by the national government. Psychiatric hospitals
are public, run by the ministry of health. Physicians are
salaried employees. Practitioners in outpatient services
are mostly private. Their management arrangements differ
depending on their local situation but most primary health
care physicians work alone. Hospitals have outpatient
psychiatric departments with salaried physicians (12).

In general, some geographical distribution is not totally
equal, but access to traditional service as psychiatrist,
hospitals and psychiatric hospitals is good. The problem
with geographical equity is more in newly developed
health/social community services (counseling, home care,
residential homes) that are not available yet in all areas.

Ownership of health care providers in Romania can be
public, private or public-private partnerships (hospitals
and private medical laboratories). Public hospitals are
evaluated and authorized according to the law. They
conclude contracts in the framework of the social health
insurance system. Psychiatric hospitals are public, run
by the ministry of public health. Physicians are salaried
employees. In the last years some private hospitals have
been developed. There are no community care facilities
for patients with mental disorders. Community based
care including sheltered homes is mainly provided by
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o0rHOCTTa (HAKOM OOJACTH HAMAT W3BHHOONHHYHK CITY:KOM) W
KOOPAMHAIMATA MKy CiTyxOute ¢ orpannucHa. [Ipes 2003 .
CTapTHpa nporpama 3a OCUrypsiBaHe Ha TIOMOII] 110 JOMOBETE 32
BB3PACTHH XOpa C ICUXUYHH pa3cTpoiicTsa u aementtus (13).

Hait-06mo kazaHo, COOCTBEHOCTTa Ha IOCTABUMIIMTE Ha
3npaBHO oOcmyBaHe B ClOBakusi € paslelieHa Ha IyOnrmdHa
[pproBOEHA OT MEHHCTpHTE (Hal-MHOTO OT MHHHCTEPCTBO
Ha 3/IpaBeoIa3BaHeTo, ciie]] ToBa MHUHICTEPCTBO HA OTOpaHara,
MHUHHCTEPCTBO HAa BBTPEHIHUTE paboTH, MHHHCTEpCTBO Ha
00pasoBaHueTo), OOIACTUTE WK OOIIMHKUTE] W YacTHa (JacTHH
TBPTOBCKH  JIPY’KECTBA,  I[bPKBATa,  HEMPABUTCIICTBEHHUTE
opranmzarn). [loBedero or MHOTOmpoQuIHKTE GOMHHIM Ca
00IIIeCTBEHH, IPUTEKAHNE Ha 0OIACTHUTE WITH OOIITMHCKH YIIPaBU
WM Ha TPaBUTEIICTBOTO (MHHHUCTEPCTBO Ha 3IPaBEOIa3BaHETO,
MunucTepcTBO Ha 00pa3oBaHWeT0O W MUHHCTEPCTBO Ha
orOpanara). IlcuxuarpuuHuTe OONHUIM Ca KaKTO OOILECTBEHH
(ynpaBssiBaHr 0T MUHHCTEPCTBO HA 3IpaBEOIa3BaHETO), TaKa
M YacTHHU (HEMPaBHUTEIICTBCHH, YaCTHH THPTOBCKH JPYKECTBA).
JlexapuTe ca Ha 3amiara, 1aBaHa ot padoroaaresst uM. [loBeuero
OOIIONPAKTUKYBAld JIeKapd B HM3BHHOONHHYHUTE CIIY>KOU
pabotaT 4actHO. MEHM/DKMBHTHT HAa TEXHUTE aHIKUMEHTH
Ce pa3nMyaBa B 3aBUCHMOCT OT TSXHOTO MECTOIIOJIOKEHHE, HO
MIOBEYETO JIEKApH B ITHPBUYHATA 3APAaBHA TIOMOI pabOTAT CaMu.
Bonanmmre mMmar amOynaTOpHH OTHENCHHS, B TO3M CIydal
JIeKapuTe ca Ha 3aruiara ot paboromaresst (14,15).

4. 3akniouenue

[Meuxu4HO-3/1paBHOTO  OOCIY)KBAaHE B YETHUPHUTE Pa3IICKIAHH
CTpaH CU IpUInN4da, HO CBIO TakKa IPUTEKaBa U CBHINCCTBCHU
pa3UKU. YCTAHOBEHUTE CXOJCTBA Ca IOBEYE B HCTOPHYECKU
IUIaH, KaKTO 1 OTHOCHO BJIMSIHUETO HA MOACPHUTE IICUXUATPUIHA
Mozeny, BeBeeHU B EBporia. BB Bcuuku CTpaHu, Makap U B
pasiimiHa CTEIICH, € MPUET HOBUAT IOAXO0/ 3a IICUXUYHO-3/IpABHO
o0ciTyXKBaHEe B OOIIHOCTTA, BMECTO CTapHs HMHCTUTYIHOHAJICH
mozen. CrapTupaH € Tpolec Ha HaMasisBaHe Ha OONHUYHHUTE
Jiera, 1o-a00po M3ION3BaHe Ha CHIIECTBYBALMTE CIYy)KOU U
PECYPCH U MHTETPALIMA HA IICUXHUaTpHUIHATa OOoJIHNYHA IIOMOIII B
oOrmiara 3apaBHa Mpeska. CHBMECTUTEIICTBOTO B COOCTBEHOCTTA,
0CO0EHO Ha M3BBHOONHHMYHATA TIOMOII, € APYT BaKeH 3HAK 3a
TaKoBa ITO3UTUBHO Pa3BUTHE.

Pazmumsita uaBar OT Ppa3jiIMYHOTO HHMBO Ha HWKOHOMHUYECCKO,
KYJITYPHO ¥ TIOJIATHYCCKO Pa3BUTHE KAaTO CTApTHpAIla TOYKa Ha
pedopmara. HepaBHOMEpHOTO pasmpenesieHne Ha CIIy>KOUTe
3a MPENOCTaBIHE HA IICUXWYHO-3[pPAaBHU YCIYyIM € MAaJKo
M3HEHA/IBAINO, MMk Tpensun crapus monen ‘‘Cemaniko”
3a 00mara 3apaBHA MpPEKa, MPUET IIOBEYC WJIA IO-MajKO OT
BCHYKUTE YCTUPH CTPAaHH, B KOWTO Ieorpad)CKusIT IOAXOZ €
Bozienl. ToBa pa3MHHABAHE MOXKE J1a MPOM3THYA OT OCHOBHATA
¢dunocodust Ha TICUXUIHO-3PABHOTO OOCTY)KBaHe, MPUETa TI0
BpEME Ha TOTAIMTAPHOTO MHHAJIO — [ICHTPAIM3UPaHa, H30JHPaHa
U UMHCTUTYyHUOHAJIHA ITIOMOIII, OCO6CHO 3a TCKKHUTC IICUXUYHH
pa3cTpoicTBa.

BaxHo 3akmoueHne, KOETO MOKE J]a CE HampaBH, €, Y€ HAMA
TIOZIXO/IAIIA MH(POPMAIHS 32 CTPAaHUTE, Ha 6a3aTa Ha KOATO Ja ce
W3TOTBHU BAIW/IHA OLICHKA. J|aHHWTE, CBBP3aHM C Pa3MpeieiieHIe
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the NGOs, foundations and religious organizations.
Some day care centers are available and a proportion
(around 10%) of designated mental health laboratories
provides ambulatory services. Geographical disparities
in community services are marked (some counties do not
have any outpatient facilities) and coordination between
services is limited. In 2003 a programme to provide
domiciliary care to elderly with mental disorders and
dementia was started (13).

The situation regarding the ownership of health care
providers in Slovakia has no differences from the Czech
Republic. It also divided into public (Ministry of Health
— majority, then Ministry of Defense, Ministry of Interior,
Ministry of Education, regions, or municipalities) and
privately owned (private-for-profit, church, NGOs).
Majority of general hospitals is public, owned by
regions or municipalities or by the national government
(Ministry of Health, Ministry of Education, and Ministry
of Defense). Psychiatric hospitals are both public (run by
the Ministry of Health) and private (NGOs, private-for-
profit). Physicians are salaried employees. Practitioners in
outpatient services are mostly private. Their management
arrangements also differ depending on their local
situation but most primary health care physicians work
alone. Hospitals have outpatient departments; in this case
physicians are salaried (14, 15).

4. Conclusion

The mental health services in four countries have
similarities as well substantial  differentiations.
Commonalities are identified mostly with the historic
background as well as the influence of the modern
psychiatric models established across Europe. All the
countries have accepted, although with varying extent,
the new approach toward community-based mental
health services, instead of the old institutional model. All
the four countries started a process of reduction of the
hospital beds, better utilization of the existing facilities
and resources and integration of the inpatient mental
health care into the general health care. The pluralism in
the ownership, especially in the outpatient care is another
important sign for such a positive development.

The diversities come from the different level of economic,
cultural and political development as a starting point
for the reform. The uneven distribution of the mental
health facilities is a bit surprising having in mind the old
“Semashko™ model for general health care adopted more
or less by all the four countries, where the geographical
approach is leading. The possible explanation for that
unevenness could be rooted in the basic philosophy for
mental health services adopted during the totalitarian past
— centralized, isolating, and institutional care particularly
for severe mental disorders.

One important conclusion that could be made is the
availability of appropriate information for the countries,
on the base of which valid assessment could be made. Data
related with sex distribution, access to care, utilization of
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0 TOJI, JOCTBII JI0 3paBHa ITOMOIII, U3MOJI3BaHe Ha YCIYTHTE
WM Pa3MYHA BUIOBE W3BBHOONHWYHH 3aBEICHHS, JIMIICBAT 32
MoBeYeTo cTpaHu. Ta3u mpasHoTa B HHPOPMAIUSTA € CEPHO3HO
NPEAN3BUKATEINICTBO 3a ObJel u3cieasanus. HeoOxomumu ca
KakTo OOIIM METO[M Ha JIOCTHIaHe JI0 HyXKHara WH(pOpMALIHs,
TakKa M HHINKATOPH 3a OIICHKA Ha MPOIIeca.
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XPAHW U XPAHEHE

HAYYHOOBOCHOBAHU KPUTEPUN

3A ®OPMYJIUPAHE HA XPAHUTENHU
NMPENOPBKN 3A NONYJALNATA

B HANPEQHAJIA N CTAPYECKA Bb3PACT
B bbJITAPUA

Credxa IlerpoBa, Koncranua AnresioBa

HCIL;L[OHCL’Z@H YerHmvp no onasearne Ha O6LL!€C}716€H0m0 30pa@e

Pe3tome

Ampubymueru pakmopu 3a 2100a1HOMO NOKAYEAHE HA CPEOHA-
Ma 6b3pacm Ha NONYIAYUOHHO HUBO ce A6S6ANM OeMopapcKume
MeHOeHYUU HA eKCHOHEHYUATHO HAPACMBAHEe HA OMHOCUMETHUL
051 HA cmapume Xopa 6 céema U CIMamucmu4ecKu 3HaA4UMOmo
YyeenuueHue Ha npoowadCUmenHocmma Ha dcueoma. Medicoy-
HapooHuam naaw 3a oeticmeue Ha OOH npuema ¢ npuopumem
NOMUMUKAMA HA NPOMOYUs. HA 30pasemo U NpeeeHyus Hd
3a0076aHUAMA  KAMO  KIIOY08  (pakmop  3ad  30paBoCi06HO
cmapeene ¢ aKMUGeH HAYUH HA  JHCUBOM. Apeymenmuparu
ca HAy4HOODOCHOBAHU Kpumepull, 6KIIOYEAWU 6b3PACTOBO-
CBbP3AHUME NPOMEHU 6 MemAabONUmHUs, QUUONOSUUHUA U
AHMPONOMEmMpUYeH CIMamyc, Kakmo u XpaHumenHume oemep-
MUHAHMU 6 NPEeGEHYUAMA HA  XPOHUYHUME  3A00NABAHU.
Dopwynupane Ha npenopvKume 3a 30pa6oCIOBHO XPAHEHEe 6
pamkama Ha Ouonio2uYHUme Npoyecu HA NOCMENneHHd 3azyoa
HA KOCMHA MUHEPATHA NIbMHOCH, CAPKONEHUs, PeOVKYuUsl
HA OCHOBHAMA MemAabOMUMHA CKOPOCH, NO-HUCLK aepobeH
Kanayumem u npenopvKu 3a peoyKyusi Ha pUcka npu Haaudue
HA BUCOKO apmepuaiio Hauseame, OUCIUNUOeMUsl, UHCYIUHOBA
PE3UCEHMHOCT, OCIMEeONopo3a — CbCMABIABAN eleMEHIUme
Ha 30pasHama cmpamezust 3a pasgumue Ha 30pasocioset u300p
Ha Xpanu u 000po Kawecmeo Ha odicueom. Ilpedcmasenu ca
cneyugpuuHUAm Xpanumenen mMooei, npeseoeH 6 HympueHmeH
npoghun u aHMpONOMempuUHUAM CMAMyc HA NONYIAYUAmMd 8
HanpeoHana u cmapuecka evspacm 6 bvicapus.

KunrouoBn aymm: crapu Xopa, capKoIeHusl, pepasmpe-
JIeleHre Ha MacTHa Maca, aHTPOIOMETPUYEH CTarTyc,
XpaHUTEIIEH MOJIeN, HyTPUEHTEH MpO(ILI, IIPEIOPBKU 3a
3paBOCIIOBHO XPaHEHe.

BbBegenue

AtpuOyTHBHH (haKTOpH 3a DIOOATHOTO TIOKAYBaHE Ha CpPEIHATA
BB3pACT HA MOMYJAMOHHO HUBO CE€ SIBSIBAT JeMorpad)cKure
TCH/ICHIIMHA Ha CKCIIOHCHIMATHO HAPACTBAHE HA OTHOCHTEITHUSI
JSUT Ha CTapuTe XOpa B CBETAa U CTATHCTHYECKH 3HAYMMOTO
YBEJIMYCHHE Ha MPOABDKUTENHOCTTAa Ha kuBoTa (1). Otaenst
“MNonymamm”  xpM  OOH  ompenenst  3acrapsiBaHeTo  Ha
TMOIMYJIAOHHO HUBO KaTO HAW-OTYETIIMBOTO M OE3MpELeICHTHO
gemorpadcko  COMTHE OT MOCTEOHHTE JECeTWICTHs, C
OTpa)KeHHE BbPXY HKOHOMUYECKaTa 00MacT, colpaiHara chepa u
3/IpaBHUS CTATYC Ha 00111ecTBOTO (2). [lemorpadekusT npodut Ha
NUpaMKZIaTa Ha Bb3PacToBaTa CTPYKTypa Ha HACEJICHHUETO B CBETA
MOKa3Ba YCTOIYMBA TCHICHIMS Ha MPOMSIHA KbM HEMPEKbCHATO

FOODS AND NUTRITION

SCIENCE-BASED CRITERIA FOR
FORMULATING OF DIETARY
RECOMMENDATIONS FOR ELDERLY
POPULATION IN BULGARIA

Stefka Petrova, Konstanza Angelova
National Center of Public Health Protection

Abstract

The global ageing of the population is attributed to
demographic trends of exponentially increasing fraction of
elderly in the world and the progression of life-expectancy.
United Nations’ International Plan of Action adopted
with priority the policy of health promotion and disease
prevention as a key factor of healthy and active ageing.
Science-based criteria including age-related changes in
metabolic, physiological and anthropometric status, as
well as nutritional implications in the prevention of chronic
diseases are considered. The formulation of food-based
dietary guidelines in the frame of biological processes
of gradual loss in bone density, sarcopenia, reduction of
BMR, lower aerobic capacity and recommendations for
risk reduction in case of high blood pressure, dyslipidemia,
insulin resistance, osteoporosis - constitute the elements of
public health strategy for developing healthy food choice
and positive quality of life. The specific dietary pattern,
translated in nutrient profiles and the anthropometric
status of Bulgarian elderly population are presented.

Key words: Elderly, sarcopenia, fat mass redis-
tribution, anthropometric status, dietary pattern,
nutrient profile, FBDG.

Introduction

The global ageing of the population is attributed to
demographic trends of exponentially increasing fraction
of elderly in the world and the progression of life-
expectancy (1). United Nations Population Division (UN)
determines the population ageing as the most distinctive
unprecedented demographic event of the last decades,
with implications in economic area, social sphere and
health status of the society (2). The demographic profile of
the world age-structure pyramid is steadily changing with
continuing rising of the proportion of older populations
(over 60 years) — 8% in 1950, 10% in 2000, 11% in 2009
and projecting to reach 22% in 2050 (2,3,4). In developed
countries this process is more pronounced and currently
in Europe elderly segment represent around 20% of the
total population, in Bulgaria — 24.2%; median age for
Europe is 40 years, for Bulgaria is 41.5 years, while for
the world it is at the level of 28 years (3).
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yBEJIMYEHHEe Ha OOIMS OTHOCHTENCH [T Ha MOIMyJalusITa B
HarpeHaa 1 crapyecka Bb3pact (Hax 60 u Has 75 romunm) — 8%
npe3 1950 r, 10% mnpe3 2000 r, 11% npe3 2009 r. 1 nporHo3Ha
croiinocr, gocruraria 22% mpe3 2050 r. (2,3,4). To3u mporiec €
I10-5ICHO U3pa3eH B pa3BUTUTE CTPaHU U IOHAcTosIeM B EBpona
CErMEHTHT Ha CTapHTe X0pa npezcTasisiea okoso 20% or obmrara
nomynaiws, 3a bbirapust — 24.2%. Menuanara Ha Bb3pacTTa 3a
Espora e 40 romuuu, 3a beirapust e 41.5 roauny, 1okaro 3a ceera
MeIaHaTa ¢ Ha HUBOTO 28 romuay (3).

Hamanenuero Ha ajantaliOHHUTE BH3MOKHOCTH HA OpraHH3-
Ma — OCHOBHA XapaKTepUCTHKa HA CTapeeHeTo, 3aefHO C
(HU3HOJIOrMYHOTO U TICHXMYHO 3acTapsiBaHe IMOBJIMSBAT XPaHH-
TEJTHUSL MOJEJI, KOWTO CTaBa MO-HECTAOMWICH C MPEAUCIIO3HII
KbM JICQUIIMTEH WM EKCLECHUBEH XpaHUTEJeH mpueM. Te3u
MPOMEHN B XPaHEHETO OT CBOsI CTpaHa IMOBJIMSBAT Ipoleca Ha
crapeene u 3apase (1). Jlemorpad)cKusT pexo1 KbM HapacTBaHe
Ha BB3pacTTa B OOIIECTBOTO W ‘‘CMUIEMHOIOTUYHUAT TIPEXOT
KbM TIpEBAJIpaHEe HA T.Hap. “OONecTH HA LMBIIIM3AIMATA”,
IPEICTAaBISBAT BOJCIM (DaKTOpH 3a BHCOKaTa 4YecToTa Ha
XPOHUYHHUTE HEMH(EKIMO3HN 3a00NsABaHUA B HaIpeaHasa
Bb3pact. [lojuTuKara Ha MPOMOLMS Ha 3[PABETO M MPEBEHIIUSI
Ha 3a00sBaHMATA, C MOAIbPXKAHE Ha 3APABOCIOBHO XpaHEHEe
W aKTUBEH HAYMH HA YKMBOT, CE SIBSBAT KIFOUOBHTE (PAKTOPH 32
37IpaBOCIIOBHO CTapeeHe.

Ha Bropara cBeroBHa acamb6ness Ha OOH mo Bwmpocute Ha
crapeenero, npe3 2002 romuHa, Osixa mpuern IlonuTryecka
Jexapanyst 1 Mex IyHapo/ieH T1aH 3a JIeHCTBHE B 00acTTa Ha
MPOLIECUTE HA CTapeeHe, C IPUOPUTET NPOMOILIUS Ha 3/paBeTo
B HampeJIHaja Bb3pAaCT M MOMYEpTaBaHE Ha 3HAYCHHETO
Ha HAYYHUTC HW3CJICABAHHUA KaTrO0 BaXXCH HWHCTPYMCHT 3a
pa3paboTBaHETO Ha MOJUTUKK Ha 0a3ara Ha HAJAGKIHU MU
XapMOHH3UpaHu kputeput (5).

NecmHnyun

MexyHaponHara KOHCYATaTWBHA Ipyla II0 XpaHUTEIHA
ereprus (IDECG) cunra, ue cTapeeHETo MpencTaBisBa Mporiec,
a e 6onect (6). ExcriepuMeHTaIHE W3CIIEBAHUS TIPH MOJIEITH
Ha Tporepust (TCHETHYHO JICTCPMUHHPAHO YCKOPECHO CTapeeHe)
M MOJENM Ha OTJIaraHe Mpolleca Ha CTapecHe 4pe3 eHepruiiHa
PECTPHKIIUS, MMO3BOISABAT da ce Aud)epeHIpa OHOIOrHIHATA
BB3pPACT OT XPOHOIOTHYHATA Bb3pacT. HamaneHuero Ha
¢u3uonornyHUTe (PYHKIMA BBB BB3PACTTA, KOraro yecTorara
Ha XPOHHYHATA 3a00ISIEMOCT € YBEJIMUCHA, BOJH JI0 3aCHJIBAHE
HA  MHTCPUHIMBHIyajHAaTa  BapuaOWIHOCT  Cpel  Tasu
Bb3pactoBa rpymna (6). Jledunuimsara Ha “crapu xopa” ce siBsiBa
npobiemarnuda — C30 mpritara Be3pactoBara rpanmiia or 60
TOAWHM, C IIeNT Kiacu(UKaruys B 00JacTTa Ha OOIIECTBEHOTO
3npase, gokato OOH, CAIll, BenukoOpuranus u ABcTpanms
npremar 65 roIiHY 3a TPaHUIIA TIPH KAaTCTOPH3UPAHE Ha CTAPHTE
X0pa, Thil Karo Ta3W BB3pACT CC MpHEMa Karo TPaJIHIMOHHA
3a nencuonmpane (1,2,6,7). B mpoueca Ha crapeene, OOH
JmQepeHImpa OIme eIHa TOMYTAIMOHHA TPyTIa B IeMOTPpadCKust
npohHI Ha TIOMYJIALKATA OT CTapy Xopa — Te3u Hax 80-roauinHa
BB3pacT, THap. “Haii-crapu crapu xopa”’ (‘oldest-old’), (2).
HOHT‘I/IT}/}]HH&J—[HI/I W3CJIICABAHNA, KOUTO HaMHpar, Y€ MHOIO
(M3HOMOTHYHH TTApaMETPH OCTABAT OTHOCHUTEITHO Ha TIOCTOSTHHO
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The basic postulates concerning aging and its nutritional
implications comprise limited adaptation with convening
physiological and psychological senescence, which
induce less stable nutritional status with predisposition
to deficiencies or excesses, determining per se the
process of aging and health (1). Demographic transition
of community to age progression and ‘epidemiological
transition’ to predominance of diseases of affluence are
leading factors to preponderance of chronic diseases in
advanced age. The policy of health promotion and disease
prevention for maintaining healthy eating and active
lifestyle is the key factor of healthy ageing.

At the 2™ World Assembly of UN on ageing 2002, a
Political Declaration and an International Plan of Action
on Ageing were adopted with priority of health promotion
into old age, emphasizing also the importance of research
as an important instrument for developing policies, based
on reliable and harmonized criteria (5).

Definitions

The International Dietary Energy Consultative Group
(IDECG) considers that ageing or senescence is a process,
but not a disease (6). Experimental studies like models
of progeria or models of delaying the ageing process
by energy restriction, dissociate biological ageing from
chronological ageing. Diminution of physiological
functions in a stage when incidence of chronic diseases is
increased, resultsinwideningthe interindividual variability
among age-cohort (6). Definitions of ‘old age’ or “elderly’
is problematic — WHO applies cut-off limit of 60 years
for public health classification while United Nations, US,
UK and Australia, established 65 years for classification
of older people as traditional age of retirement (1,2,6,7).
In progression of the ageing process UN differentiate
another population group in demographic profile of older
population — 80 years and older — the ‘oldest-old’ (2).
Longitudinal studies, finding that many physiological
parameters remain relatively constant and show a decline
at around 70-75 years, induce other suggestions for
approximate classification of elderly as ‘young elderly’ —
65-75 years and ‘old elderly” >75 years (8).

Metabolic and physiological considerations

IDECG emphasizes that 60-65 years could not be
identified as an age-range at which energy and protein
metabolism could influence human requirements (6).
IDECG considerations on energy requirements of the
elderly are based on studies performed on healthy elderly
in developed countries — emphasizing the necessity of
distinguish between the normal process of ageing from the
process of ageing with co-existing disease (9). Statements
for elderly include maintenance of energy balance, PAL
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HMBO M 3all04YBar [a HaMasiBar IpH Bb3pactra okoiao 70-75
TOIMHH, BOISAT JI0 IPETIOKEHISI 3 TIPHEMaHe Ha TIPUOH3UTEITHA
KJTacu(UKaIMs PU Ta3W TOIMYJIAIN Ha “HampeaHaia Be3pacT’
(“young elderly’) — 65-75 roguuau u “crapuecka Bb3pact” (‘old
elderly”) — nan 75 romunu (8).

MeTa6onuTHu 1 HU3MONOTHYHM KPUTEPHU

Mexx 1yHapoIHaTa KOHCY/ITaTHBHA IPYTIA [0 XPAHUTETHA CHEPTUsl
(IDECG) nomuepraBa, ue nateppanst 60-65 roauHm He 61 MOTBIT
Jta ObJie IPUET KaTo Bb3PacTOB UHTEPBAJI, IPU KOUTO CHEPTUHHUAT
1 OenThYeH MeTabOIN3bM MOBIIHSBAT CHOTBETHUTE IIOTPEOHOCTH
3a mpueM (6). Cwrobpaxenmsta Ha IDECG 3a eHepruithu
MOTPEOHOCTH TP CTapH Xopa ce Oa3upar Ha H3CIeBaHMS,
MPOBE/ICHH BbPXY 3/IpaBH XOpa B HAIPEIHANIA M CTAPYECKa Bh3PacT
OT Pa3BUTHTE CTPAHH, PH KOETO Ce MOAYepTaBa HEOOXOMMMOCTTA
oT JudepeHIpaHe Ha HOPMATHUSI MPOLEC HA CTApeeHe OT
npolieca Ha cTapeeHe Che ChITbTeTBaIo 3a00ssBane (9). Hayunure
CTaHOBHII[A 33 CHEPTHAHHS MeTabONM3bM MPH CTapH Xopa
BKITFOUBAT MOMIABPKAHE HA CHEpPrueH OanaHc, audepeHimpaHe
Ha CHCTEMara 3a OlICHKA Ha HUBOTO Ha (pU3MYeCKaTa aKTHBHOCT
(PAL) BbB BB3pacToBuTe HHTEpBaH 65-75, 76-85 1 >85 roquny,
NPENOPBKY 32 TPaHMIM Ha BapuadwmiHocT Ha PAL nipu 3npasu
crapu xopa 1.5-1.8, cbe cpenno HuBo 1.65, a npu chbTCTBaIIA
GonecTHOCT — Bapupain TotaneH erepropasxon (TEE) or 1.1 mo
PAL 1.6 (9). smepBanusita Ha OCHOBHATa METaOOIUTHA CKOPOCT
(BMR) mpu TpaHcBep3anHu POyYBaHKs BOIAT J0 HA/ILCHIBAHE
Ha CTeleHTa Ha pefykuust Ha BMR, noxaro JoHruTynuHamHuTe
HAONMFONCHMsI TOKA3BaT, Ye CIaJaHeTO Ha OCHOBHATA OOMsHA,
CBBP3aHO C HAIpE/IBaHEe Ha Bb3PACTTa, TpeJicTaBisiBa camo 1-2%
Ha Jiekaja BbB Bb3pactoBust uHTepBai ot 20 10 70 romunu (8).
Heobxomimo e 11a ce uMa MpeiBrjL, e XPOHUYHHUTE 3a00IBaHHUS
MOTar fa MOBIMSIAT CHEPrUiHMS METabOMM3bM U TPH HIKOH
ycnoeuss BMR moxe na Obze moBuineHa (Hamp. Bb3MajiCHIE)
(10). T'wii kato pr3HUECKAaTA AKTUBHOCT MPEICTABISBA HAN-CUITHO
BApUAOIITHUSIT KOMIIOHEHT Ha €HEpPropasxofa M OTTaM — BaykKHa
JICTCPMHHAHTA HA CHEPrUiHNTE MOTPEOHOCTH, MO-Bh3PACTHUTE
MHIMBHIN C XPOHUYHH 3a00ISIBAHKS TIOKa3BAT 3HAYMTEIHO IO~
HHCKH CHEPrHiHA MOTPEOHOCTH, TOPAIH MO-HHCKUTC HHUBA Ha
¢usmuecka akruBHoCT (11). Hayunu u3cienpanus MOKasBar, 4e
CTapeeHeTo ¢ CBbP3aHO C HApYIlIaBaHE Ha MPOoLeca Ha perysarus
Ha XPAHHUTEITHHUS [IPHUEM, KOSTO BOJIH /10 YBEIMYaBaHE Ha PUCKA
OT pa3BUTHC HA HETAaTHBEH CHEPrUEH OallaHC, HEMOXpaHBaHE,
3ary0a Ha TeJIECHO TEIIIO M YBEIUUYCH PUCK OT MUKPOHYTPHEHTHH
JeUIUTH ChC CriaaHe Ha (u3mueckara akTuBHOCT (12).

[Tpobnemua obnact 1Mo OTHOIIEHWE Ha OCNTHYHHS NPHEM IIPH
CTapu Xopa ce sBsiBa CApKOICHUATA U 3arybara Ha 6entbiu (13),
HO MPOYYBAHKSTA HE MPEIOCTABSIT YOCSIUTEITHH JOKA3aTEIICTBA 32
HaJIMYKE HA Pa3INYHU OCNITHYHH OTPEOHOCTH NIPH CTapH X0pa, B
CpaBHEHHE C Te3u B 3psiyia Bb3pacT (14). SakroueHusita Ha Oasara
HA W3CICABAHE Ha A30TCH OalaHC M METa-aHAIM3M TIOKa3BaT
CBILICCTBYBAHE HA IPaHMIIA HA OE30MaCeH MPHEM, HE MO-HUCHK OT
0.75 g mpotenn Ha Kg TenecHa Maca AHEBHO 3a ctapu xopa (14).
Daxtopu Kato nHEKIHs (P MHBOMYLIHS HA TUMYC U HapyIIeHa
peryJaius Ha UIMyHHaTa CHCTeMa) U TpaBMma (3aryba Ha KOCTHa
Maca), KOMTO YCHJIBAT OCNTHYHMS KarabONH3bM M IPOSIBSIBAT
TEH/ICHIIMSI KbM PEIyIUPaHE Ha XPAHUTEITHHUS [IPHEM, YBEINYaBaT
pucka ot 6enrbueH aedunut (14, 15). CapkorneHusTa JonpruHACs
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system differentiation at age ranges 65-75, 76-85 and >85
years, PAL range in healthy elderly 1.5-1.8 with mean
level at 1.65, and in coexisting diseases — variable total
energy expenditure (TEE) from restricted 1.1 to PAL 1.6
(9). Basal metabolic rate (BMR) measurements in cross-
sectional studies give overestimated values for process
of declining, while longitudinal studies show that the
reduction in BMR attributable to age is only 1-2% per
decade over the age range from 20 to 70 years (8). It
should be known that chronic diseases may affect energy
metabolism and in some conditions BMR is elevated (eg
inflammatory conditions), (10). As physical activity is
the most variable component of energy expenditure and
hence important determinant of energy requirements,
older adults with chronic diseases have significantly
lower energy requirements than healthy older persons
due to lower physical activity levels (11). Investigations
show that ageing is associated with impairment in the
regulation of food intake, leading to increased risk of
negative energy balance, undernutrition, weight loss with
increased risk of micronutrient deficiencies and decline in
physical function (12).

The area of concern in relation to protein nutrition in
elderly people is sarcopenia and protein loss (13), but
studies do not provide convincing evidence of differing
elderly protein requirements from the protein needs of
younger adults (14). Conclusions on the base of nitrogen
balance studies and meta-analyses show a safe intake limit
not lower than 0.75 g protein per kg per day for elderly
(14). Factors as infection (with involution of thymus,
dysregulation of immune system) and trauma (loss of bone
mass) that increase protein catabolism and tend to reduce
food intake increase the risk of protein deficiency (14,
15). Sarcopenia contributes to reduced physical activity
and lower functional capacity. Age-related reduction of
oxidative processes of the metabolically-active tissue
appears as probable determinant of reduced fat oxidation
and causal link to increased adiposity (16). In addition,
intra-abdominal fat distribution or fat redistribution, loss
of lean body mass (fat-free mass) and reduced physical
activity are the attributive factors for incidence of declining
of glucose tolerance with age (17). It is suggested that the
trend of developing of insulin resistance is caused by
accumulation of intra-abdominal fat rather than by ageing
per se (18).

The specific dietary patterns in Bulgarian elderly
population for males and females (Fig. 1), compared to
the pattern in young population, show a trend to increase
the consumption of fish in males, pulses and cereals in
females, milk and dairy products in both groups and
corresponding decrease of meat, meat products, sugary
products and alcoholic beverages consumption. The
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3a pemymnupane Ha (E3MYEcKara aKTUBHOCT M 3a TMO-HUCHK
(byHKIMOHAIEH KarmaIuTeT. Bh3pacToBO-CBBP3aHOTO MOHMKEHIE
Ha OKCHIATHBHHUTE MPOIICCH B METAOOIMTHO-aKTHBHUTE THKAHH
ce sIBsIBA KaTo BEPOSITHA IETEPMHUHAHTA 32 PeIylpaHara MacTHa
OKCHJIAIIUS ¥ TIPUYMHHA BPb3Ka 32 yBenmmueH amurosureT (16).
B mombiHeHne, WHTpa-aGIOMHUHAHOTO MACTHO HATpyIIBaHE
WM MacTHOTO HpepasiperieicHue, 3arybara Ha 6e3macTHa mMaca
1 HamayieHara (u3nyecka aKTUBHOCT CE€ SIBABAT aTpPUOYTHBHU
(akTopH 3a MOHIKABAHETO HA TIIFOKO3HMUSI TOJIEPAHC C Bh3PacTTa
(17). Ipenmonara ce, 4e TEHCHIMSTA 32 PA3BUTHE HA HHCYJIMHOBA
PE3HMCTEHTHOCT C€ MPHYHMHSBA TI0-CKOPO OT aKyMyJIalisTa Ha
MHTpa-a0IOMHIHAIIHA MACTHA Maca, OTKOJIKOTO OT CaMsl IIPOLIEC
Ha crapeene (18).

XpaHUTETHUAT MOJIET Ha TOIYJIAIHATa CTapu Xopa B bearapus,
JmQepeHImpan 3a Mbke 1 kern (Pur. 1), B cpaBHEHME C TO3H TIPH
MJITQ T XOPa, TOKa3Ba TEH/ICHITMS Ha TIOKaYBaHE KOHCYMAIMsATa Ha
puba mpu MBKETe, BApHUBa M 36PHEHHU XPaHHU IIPU KEHUTE, MILIKO
1 MJICYHH TIPOAYKTH IPH ABaTa MOJIa, ChC ChOTBETHO HAMAJICHHE
Ha TpUeMa Ha MECO W MECHH MPOAYKTH, 3aXapHH W3IEeIHs
U KOHCyMalysl Ha AaJKOXOJHH HamuTKd. IlpeBphimaHeTo Ha
XPaHUTETHUS MOZIEN B HyTPUEHTEH NPOQIIT pa3KpHBa TCHACHIHS
3a MUKPOHYTPUEHTEH Je(HIIITEH IPHUeM — Ha THAMUH U (oJIaT 1o
OTHOIIICHHE Ha B-BUTaAMUHITE 1 Ha KauIIHii 3a MuHepanuTe (Pur.
2), HE3aBHCHMO Y€ HAIMOHAITHOTO MPOyYBAHE HA XPAHUTEITHHS
craryc B bbirapus ce sBsBa IO [U3allH TPaHCBEP3AJIHO
mscnensane (19,20).
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AHTpONOMETPHUYUEH CTaTYC

OreHKara Ha TMPOMEHWTE B TEJCCHHS ChCTAB, CBBP3aHU C
BB3pACTTA, MPCACTABIsIBA (DYHAAMEHTAICH OpoOiIeM mpu
M3CIeIBaHe Ha OWOJIOTMYHHTE MporecH Ha crapeenero (21).
BakHu acrieKTH MpH HAy4YHWTE TPOYYBAHHS HA CTAPECHETO Ce
SABABAT KOJIMYCCTBCHOTO OIPEACIIAHE HA Macara Ha eHepFHﬁHHTe
Jena, MeTa0OJIMTHO-aKTUBHHUTE KOMITIAPTUMECHTH, Oe3MacTHara
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translation of dietary pattern into nutrient profiles reveals
a trend to micronutrient deficient intakes — thiamin and
antimegaloblastic folate for B-vitamins and calcium for
minerals (Fig. 2), nevertheless that the National Dietary
and Nutritional Status survey in Bulgaria is a cross-
sectional study (19,20).

Anthropometric status

Evaluating the age-related changes in body composition
is fundamental to the study of biology of ageing (21).
Important aspects of ageing research are quantifying the
mass of energy stores, metabolically active compartments,
fat-free body mass, fat mass redistribution etc. Ageing
is associated with alterations in body fat with important
implications in health — through middle age body fat levels
increase with impact on morbidity, while over the age of
65-70 years body fat decreases even in healthy persons
(12). Sophisticated methods such as neutron activation
analysis, magnetic resonance imaging (MRI), computed
tomography (CT), dual-energy X-ray absorptiometry
(DXA), represent reference methods for quantifying
intra-abdominal (visceral) adipose tissue, bone mineral
density, skeletal muscle mass, fat-free body mass
(FFM) and hence total body fat (Body weight — FFM).
These methods constitute the formative basis in body
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Fig. 1. Comparative dietary pattern of adults 19-30 y, (100%)
and elderly 60-75 y, National nutrition surveys, 2004. A. Males;
B. Females.

composition prediction models, which are developed by
using multiple regression analysis (21).

Anthropometric descriptive methods, based on prediction
models of body composition, apply somatic measurements
for evaluation of body fat and assessment of health risk.
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30-59

@ur. 2. A. [lpuem Ha Butavimnmn 0T rpyna B (tnanmn, pubocpnasuH, ButammH
B6, HuaymH n ¢honat), (% npenopvuntened xpauutened npuem, [1XI1) 3a
Bb3PACTHOTO Hacenenne B bvsrapua, HaymoHanHo npoyysaHe Ha XpaHeHero,
2004 r. B. lpuem Ha kanymi u marHe3wit (% npenopwunTened XpaHuTeneH
npuem, [1XI1) 3a Bb3PacTHOTO HaceneHne B bvarapua, HaymonanHo npoyysaqe
Ha xpaHeHero, 2004 r.

TENeCHa Maca, MPEPasNpEICICHHETO Ha MAcTHaTa Maca M T.H.
CrapeeHeTo ce CBbp3Ba C IPOMEHH B TEJIECHATA MACTHA Maca C
OTpaXKeHHE BBPXY 3IPABHIS CTATYC — C HACTHIIBAHE HA CPEIHATA
BB3pACT HMBAaTa HAa MAacTHATA Maca HApacTBaT C IOBIHSIBAHE
Ha 3aboneBaeMoCTTa, JIOKato cresi Bb3pactra 65-70 romunu
MacTHaTa Maca HaMayisiBa, JIOpH U npH 3apau uHmuBuan (12).
BHCOKOTEXHOJIOTMYHN METOM KaTO HEYTPOHCH aKTHBAIMOHCH
aHanm3, sapen MarauteHn pesonanc (MRI), xommroTepHa
ToMorpadusi, JBOHHO-CHEPTHIHO-IbYeBa  aOCOPOIOMETPHS
(DXA), npencrarisBar peepeHTHITE METOMIH 38 KOMMIECTBEHO
OIpeessiHe Ha HMHTPa-adnoMUHANHATA (BHCIEpAHA) MACTHA
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TbKaH, KOCTHaTa MHUHECpaJIHA IUTBTHOCT, CKEJIETHAaTa MYCKYJIHa
Mmaca, Oe3MacTHaTa TeJICCHa Maca U OTT aM, CbOTBCTHO TOTaJIHaTa
MaCTHa Maca (TCHCCHO TEIJI0O MHHYC Oe3MacTHaTa TeJIecHa
Maca = ToTaJlHa MacCTHa Maca). Te3u meromu ca B OCHOBara
Ha TPOTrHOCTUYHHUTE MOJCIIM Ha ChCTaBa Ha YOBCHIKOTO TAIIO,

pa3paboTeHn Ha 6a3aTa Ha MHOYKECTBEHHUS PETPECHOHEH aHAJH3
(22).

OHHC&TGHHI/ITG AHTPOIIOMETPUYHN METOAM, OCHOBAHH OT CBOs
CTpaHa Ha MPOrHOCTUYHUTE MOJICIIH, IpujiararT U3MEpPBaHUA 3a
OIICHKA Ha TeJeCHaTa MACTHA Maca M OICHKA Ha 3IPaBHHUSI PHCK.
TeTeCHUST ChCTAB Ce TPOMEHSI TIPH CTAapecHe, TPH MPOMSIHA Ha
(I)H3quCKaTa AKTUBHOCT WJIKM IIPU U3MCHCHUEC Ha XPAHUTCITHUA
craryc. CTaOmWIHO TeJIeCHO TerIO 3a KpaTbK IMEpHOI OT BpeMme
MIPE/ICTaBIsIBA “‘CTAIIMOHAPHO CHCTOSTHUE Ha TEIEeCHHs ChCTaB
U CHOTHOIICHUETO Ha TCJICCHUTEC KOMITAPTUMCHTH. CTeHeHTa
Ha XUJpaTalys, OlleHeHa Karo ToTaiHa TejiecHa Boga (TBW) Ha
Oe3mactHara TenecHa maca (FFM), ce ycranoBsiBa Kato CTaOHITHO
otromierne: TBW / FFM = ~ 0.73, HO Xuaparammsrta Ha
Oe3MacTHaTa TeJleCHa Maca TPe/ICTaBIsIBa (DYHKIIMS Ha Bh3pAcTTa
1 HamaiBa B mporieca Ha crapeere (9). TenecHOTo Tero He €
aJIeKBATeH MOKA3aTeT Ha aIUMO3UTETa, Taka Y€ H3UHCIIBAHETO Ha
uHzeKca Ha tenecHa Maca (M TM) npencrasisiBa IpuOIM3UTeIeH
OHoOMapKep 3a aUIO3KMTETa, HO CE M3IMOJ3Ba TP CITHICMHOIIO-
THYHK TIPOYYBAHUS 32 OIICHKA CTETCHTa Ha 3MpaBHUsS prck (22).
TpaHCBep?.aHHI/I CIIMACMHUOJIOTUYHU U3CJICABAHUA ITIOKA3BaT, 4e€
pa3npOCTPaHEHUETO Ha 3aTTbCTABAHETO, oleHeHo upe3 UTM
(>30 kg.m?), namasisiea cien Bb3pactra 65 rogunau. BepostHoTo
OOSICHEHHE Ce ThPCH B CEJICKTHBHATA MPEKUBIEMOCT, KOXOPTHHS
edekT nin peantHara 3aryoa Ha tenio (23). HTpa-abioMUHATHOTO
TnpepasipeeicHie Ha MacTHATa Maca IPEJIIIONara, 4e eKCIICCHBHU
MAacTHH JieTla He ca PEAKU IpU cTapu Xopa U cborBeTHO U'TM
He TIPENICTABIISABA a[ICKBATCH WHINKATOP 32 TEECCH ChCTaB MPH
TOMyJIAIIATA B HATIPEHATA U cTapuecka Bb3pacT. OCBeH TOBa,
U-BumHara kpuBa Ha 3aBucuMmocTTa Mexay UTM m obmara
CMBPTHOCT CTaBa I0-CITab0 M3pa3eHa B HaNpeqHada BB3PacT.
B nporuBOnonoxHUsA Kpail Ha ckajara Ha Ta3d 3aBUCUMOCT,
auckusaT U'TM u 3arybara Ha Tero, Taka KakTo M KojieOaHusTa
Ha TelecHaTa Maca TPU CTapH XOpa, MPEICTABISABAT CHITHH
MPOrHO3HM (haKTOPHU HA MOCIIEABAIA CMBPTHOCT (23). 3a pasivka
OT MJIajIa BB3PACT, 3arydara Ha TEIIO MPH CTapy XOpa OTpa3siBa
TIPE BCUYKO PEIyKIMs Ha Oe3macTHa Maca (Harp. CapKOTICHsT)
M CTaOWIHOCTTA HA TEJIeCHAaTa Maca ¢ OT BaKHO 3HAYCHWC 3a
3paBHUS CTAaTyC Ha crapute Xopa. ETo 3aImo, mpemopbku 3a
HaMa/sSIBAHE Ha TEVIOTO TpPH TOMyNIAIMsITa HA CTapuTe XOopa
MOTarT Jia Ch3aaaar puck 3a 3apaseTo (23). CrionraHHara 3aryba
Ha TEIVIO € WHIMKATHBHA 3a CKPHTA OONECTHOCT M CE CBBP3BA C
yBeJMUeHa 3a00MIeMOCT U CMBPTHOCT (24,25).

[Ipenopbuurennusar uatepsan Ha 1TM 3a crapu xopa € HOBHILIEH
B CpaBHEHME ¢ ONTUMAIHUA MHTepBal Ha MITM 3a nonynauusra
B 3psuia Be3pact (23). Ot apyra crpana, UTM ecrecTBeHO
ce TOKauBa C HalpeIBaHe Ha BB3PAcTTa, KOETO Ce CBBpP3Ba C
HamassiBade Ha phera (26). [py TOHrUTYANHAIHO 25-TOMUIITHO
TpoyYBaHe K Momynaius Ha Be3pact ot 70 10 95 roauuu ce
HaOJIFOIaBa CPEIHO HaMaJICHHE Ha pbheTa OT 4 1 4.9 CM, ChOTBETHO
3a MBKKH 1 sKeHCKH 11071 (27). Hsikon aBropu Hamupar, ue U'TM
€ B 00parHa 3aBUCHUMOCT U € TPEIUKTOP Ha 00IIara CMbPTHOCT
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WHO recommends cut-off points associated with risk
gradient related to obesity (22). Epidemiological cross-
sectional studies show after the age 65 years, a decreased
prevalence of high body mass and obesity assessed by
BMI (>30 kg.m?). The suggested probable explanations
are selective survival, cohort-effect, or loss of weight (23).
The intra-abdominal fat redistribution implies that excess
fat storage is not uncommon in elderly and so BMI is not
an adequate indicator of body composition in senescence.
In addition, U-shaped relationship between BMI and all-
cause mortality becomes less pronounced and attenuates
in advanced age. At the opposite end of the scale low
BMI and weight loss, as well as weight fluctuations in the
elderly represent strong predictors of subsequent mortality
(23). In contrast to the young people, weight loss in
elderly reflect predominantly reduction of lean body mass
(eg sarcopenia), so weight stability is of great importance
and it is hazardous to recommend intentional weight loss
in elderly population (23). Unintentional weight loss is
indicative of underlying disease and is associated with
increased morbidity and mortality (24,25).

Acceptable range of BMI for elderly is elevated in
comparison with the optimal range of BMI for adult
population (23). On the other hand BMI naturally
increases with advanced age associated with the reduced
height (26). A 25-year longitudinal study of a population
aged 70 to 95 years observed 4 and 4.9 cm mean height
decreases in males and females respectively (27). Some
authors find that BMI inversely predicted overall and
cancer mortality only in men (28). Other investigators in
a 15 years longitudinal population study of 2628 subjects
70 years old, estimate that relative risk (RR) for 15 years
mortality is highest in the lowest BMI quintile of males
and females and so low BMI and weight loss are risk
factors for mortality. BMI ranges with lowest mortality
are 27-29 kg.m? for males and 25-27 kg.m? for females
(29). So, the role of BMI as a factor influencing longevity
of the elderly population is still under discussion.

In Bulgaria, National Dietary and Nutritional Status
survey reveals a high prevalence of overweight and
obesity, assessed by BMI, among elderly (Fig. 3), (19,20),
nevertheless that BMI gives approximation of adiposity
and it is not useful indicator in elderly (30).

Nutritional implications in the prevention of
diet-related chronic diseases

The importance of diet and nutrition as determinants of
chronic non-communicable diseases and their role in
preventive policy are well established (22,31). WHO
emphasizes that chronic diseases - cardiovascular diseases,
cancer, obesity, diabetes type 2, osteoporosis and dental
diseases dominate as causal factors for morbidity (31).
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W Ha CMBPTHOCTTA, CBHP3aHA C PAKOBO 3a0OJsBaHE, HO Camo
npu MbxkH 1on (28). pyru u3csenoBarend, mpu 15-romuiimso
JIOHTUTYJMHAITHO TOMYJIAIIMOHHO TIPOYyYBaHe BbpXY 2628 wmHu-
BUM Ha 70-TOMIIIHA BB3paCT, OIICHSBAKN OTHOCHTEIHHUS PUCK,
CBBp3aH ¢ 15-roguinieH JeTaiuTeT, HaMUpart, Ye CMBPTHOCTTA €
Haii-BUCOKa P Hall-HUCKKsI KBUHTWI HAa I'TM 3a nBara nona u
CchOTBETHO, HUCKHAT 'TM 1 3ary0ara Ha Terio MpeacTaBisBar
puckoBu (aktopu 3a cMbpTHOCTTa. WHTepBaymTe Ha UTM,
CBBP3aHM C Hal-HHUCKa CMBPTHOCT, ce orersBar 27-29 kg.m~?3a
mbkere u 25-27 Kg.m?3a sxennte (29). 3acera, poisita Ha U'TM
Karo (pakTop ChC 3HAYECHUE 32 JTBIITOJIETUETO IIPH TTOMYJIALUSATA OT
CTapy XOpa, BCe OII1e MOIEKH Ha 00CHKIaHe.

B boarapusi, HalMoHaIHOTO HW3CIEABAHE HA XPAHUTEITHUA
CTaTyc pa3KpHBa BUCOKA YeCTOTA Ha CBPBXTEIIIO U 3aTITCTSABAHE,
orerenn o UTM, nipu momynarmsita Ha crapure xopa (Fig. 3),
(19,20), mezaBucumo ye MTM mpescTaBisiBa MPHOIH3UTENCH
MHIIKATOP HA TUI03UTETA TIPH CTApPU XOpa U He Ce MPEnophuBa
npu Tazu nomynarws (30).

@ur. 3. PasnpocTpaHeHne Ha CBPLXTENNIO M 3aTITbCTABAHE CPES MOMy/aynara B
3pAna n HanpegHana Bb3pacT - HauynonanHo npoyysanHe Ha xpaHeHero, 1998 r.
n 2004 r.
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Coronary heart disease, stroke, certain types of cancer and
atherosclerosis are among the leading causes of mortality
(31,32). ). In Bulgaria, prevalence of diet-related chronic
diseases expresses analogous tendency like in other
developed countries (19,20). Aetiological factors are
broadly classified into genetic and environmental (33), and
while age, gender and genetic susceptibility in genetically
heterogeneous population are non-modifiable risk factors,
behavioral risk factors as non-prudent diet and physical
inactivity as well as biological factors (dyslipidemia,
hypertension, overweight, hyperinsulinaemia) — are
modifiable (22). These considerations have implication in
the policy of promotion healthy and active ageing (34,35).
For the elderly population, an integrated approach of
preventive policy towards nutritional deficiencies and
chronic diseases should be applied (33).

Fig.3. Overweight and obesity prevalence among adults and elderly in
Bulgaria - National nutrition surveys, 1998 and 2004.
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XpaHeHe ¥ npeBeHUUA Ha XPOHUYUHK 3abonABaHuA

3Ha’-leHI/leTO Ha XpaHUTCTHUA MOJCIT U XPaHUTCIIHUA CTAaTyC Karo
JACTCPMUHAHTH Ha XPOHUYHUTC HeI/lH(i)eKI_ll/IO?;HI/I 3a6OJ'IﬂBaHI/Iﬂ
U pOJISITa UM B [IPEBAHTHMBHATA MOJIUTHKA CA OOPE YCTAaHOBEHU
(22,31). C30 momuepraBa, ue XPOHWYHUTE OONECTH —
CBPJCYHOCHI0BH 3a00JSIBAHUS, PaK, 3aTIbCTBAHE, THA0CT THI 2,
0CTEOIOpo3a 1 360eH Kapuec, IOMUHUPAT B 001I[ata 60IeCTHOCT
(31). Mcxemidanara 601eCT Ha ChPIIETO, MO3UHHST HHCYIIT, HSIKOU
BHJIOBE PaK M arepoCKIIepo3ara ca Cpel BOAEIMTE MPUYMHHN
dakropu 3a cmbprHOCTTa (31,32). B Bharapus, GonectHocTTa
OT XPOHUYHKTE 3a00JSIBAHKS, CBBP3aHU C XPAHEHETO, OTOEIISI3Ba
AQHAJIOTWYHA TEHACHLMSA C Ta3u B JPYIUTE Pa3BUTU CTPaHU
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Some doubts have been existed about primary prevention
and benefits of changing dietary and behavioral habits for
risk reduction in elderly people, but the acceleration in
functional decline caused by external factors is believed
to be reversible (22). WHO emphasizes that secondary
prevention through diet and physical activity should be
a complementary strategy in retarding the progression of
existing chronic diseases and decreasing mortality (22). A
study of primary prevention in randomized double-blind
placebo-controlled prospective trial, on cohort of 39 876
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(19,20). Ernonornunure (aktopu ce Kiacuuimpar Haii-
001110 Karo TeHeTHYHH W (HakTopH Ha OKonmHara cpeda (33).
Jlokaro BB3pacTTa, MONBT W TEHETUYHATa IPEJUCTIOZUIHS B
TeHETHYHO-XETePOreHHaTa MOIMyJal|s ca HeMOIU(HIPYeMH
PHCKOBH (haKTOpH, ITOBEICHYECKUTE PHCKOBH (DAKTOPH — Karo
HEe3/IPaBOCIIOBHATA JMeTa M ()H3MYecKaTa HEaKTHBHOCT, TaKa
KaKTO U OMOJOTUYHHTE (HaKTOpH (UCITUITMACMHS, XUTICPTOHNS,
CBPBXTEINIO, XUIEPHHCYIMHEMHS) — ca Momudumpyemu (22).
Te3n cpoOpakeHNs IMaT 3HAYCHUE 32 TIOJUTHKATA Ha IIPOMOLIHUS
Ha 30paBOCIOBEH M aKTHBEH HAYMH HA JKUBOT B Ipolieca Ha
crapeene (34,35). [Ipu nomynanusTa Ha CTapy Xopa € He0OXOIUMO
Ja ce Tpuiara MHTEIPHPaH MOIXOJ Ha IPEBSHLHS CHPSIMO
XpaHUTENHUTE IeHUIIUTH 1 XPOHUUYHHTE 3a00siBanust (33).

ChluecTByBaT M3BECTHH CBMHEHHSI OTHOCHO ITBPBHYHATA IIPO-
¢urakTUKa M ONaronpusTHOTO TIOBIMSBaHE NPH NPOMsHa Ha
XPAHHUTEITHUTE W IOBEICHYCCKUTe HABHIM 32 HAMaJiBaHE Ha
pHCKa TIPH CTapud XOpa, HO Bce Mak (DYHKIMOHATHHUAT CHaJ,
MPUYUHEH OT eK30reHHH (hakTopH, ce cuura 3a obparum (22).
C30 momueprapa, 4e BTOpUYHATA NMPO(PUIAKTHKA Ype3 XpaHEHEe
1 (hu3IYecka akTUBHOCT TPsiOBa Jia ObJie JIOIbJIBAIlA CTPaTerys,
¢ el 3a0aBsiHe Ha IIPOTPEeCHsATa Ha ChIISCTBYBAILLUTE XPOHIYHH
OorsecT ¥ HamaisiBaHe Ha cMbpTHOCTTA (22). OnpenernsiHe
edekra Ha MBPBHYHATA MPOQUIAKTHKA NIPH PAHIOMU3HUPAHO,
JIBOIHO-CJIAIIO, IUIAe00-KOHTPOJIMPAHO, MPOCTIEKTUBHO MPOYY-
BaHE BBPXy Koxopra oT 39 876 xeHn Ha Bb3pacT 45-75+ romuan,
TIOKa3Ba 00paTHa Bpbh3ka MEKITy IPHeMa Ha IUTOZIOBE U 3eJICHIY LI
U CBPICYHOCHIOBHUS PUCK — HAPACTBAHETO HA KBHHTHIIUTE Ha
nprieM ChOTBEeTCTBa Ha oTHOcHTeneH prck ot 0.92 mo 0.51 (3a
eCKTpeMHUTe KBUHTHIM), ¢ 95% J/OBepuTeNieH WHTEpBAT U
craructuyecka nocroseproct P 0.01 (36).

[IpenopbkuTe 32 HaMalsIBaHE Ha PHCKa TpsidBa Jia ce Oasupar
Ha HayYHH JI0Ka3aTelICTBa, YCTAHOBEHH Ype3 MHOKECTBO PaHJIO-
MH3UpPaHH KOHTPOJIMPAHHU U3CIICIBAHNS BEPXY PEIPE3CHTaTHBHA
TOITYJIAOHHH IPYIIH, HE3aBUCHUMO, Y€ TO3H THII JOKa3aTeICTBa,
0co0OeHO 3a cTapH Xopa, ca OCKbIHH. Llenta e na ce monobpu
3paBHUAT CTaTyC 4pe3 PeNyKLHs Ha PUCKOBHTE (hakTopH,
CBBP3aHH C XPOHHYHUTE OONIECTH U Jia ce 3a0aBU BbB BPEMETO
HacThIBaHeTo Ha Te3u mporecH (32). CBeToBHMST (GOHA 3a
Hayunu wuscnensanuss Ha paka (WCRF) u C30 mpuarar
KPUTEPHH, OCHOBAHM Ha KaTeropus3alys Ha pHcka Ha Oazara Ha
CHJIaTa Ha HAy9HUTE JJOKA3aTeNICTBA 33 HAIMYUE Ha 3aBHCHMOCT
MEX/ly PUCKOBH HIIH NPOTEKTUBHH (DAKTOPH M HACTBHIIBAIIHTE
MIPOMEHH B PE3yJITaT Ha ChOTBETHATa eKcrio3nysl. KoHmermmsita
3a (hopMyITHpaHe Ha NPENOPBKU H3UCKBA CHIECTBYBAHETO Ha
yOeIUTEIHH JI0Ka3aTelicTBa M CHJIHA CTEIIeH Ha B3aMMOBpPB3Ka
IpH HAIMYHE HA MPABIONONOO0CH OHONOTHYCH MEXaHH3bM
(22). Xpanurenaure (GpakTopy, CBbP3aHU C PHCKA OT XPOHHYHU
3a00JIsBaHYs, Ce SBSBAT HAa KIBCTEPU. XPaHUTEICH MOJET ¢
NIPUEM Ha CHEPrHiTHO-TUTBTHH XPAHH, C BUCOKO ChIIbPIKaHHE Ha
Ma3HHUHH 1 HACHTCHN MACTHH KUCEIIMHY (Ma3HUHH OT )KHBOTHHCKH
TIPOM3XOJ), XOJECTEpol M JJ00aBeHa 3aXap yBeIndyaBa 3IpaBHUS
PHCK, JOKaTO IIPHEM Ha XPaHH, ¢ BUCOKA XPaHUTEIHA INTBTHOCT,
Karo IUIOZOBE M 3€JICHYYLH, ITHIIHO3BPHECTH XpaHH, Ooratw
Ha BUTAMHHH, MUHEPAIM M PACTHTEIIHH BIIAKHUHH, HaMaJIsiBa
3npaBHUS pHCK. DH3Myeckara aKTHBHOCT CBIIO € OOSKT Ha
NPEMIOPBKUTE 32 XPaHEHe, Thi KaTo SHepropasxoubT, CBBP3aH
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women, 45-75+ years old, shows inverse association of
fruit and vegetable intake with cardiovascular disease
risk — increasing quintiles of intake corresponded to
relative risk (RR) from 0.92 to 0.51 (for the extreme
quintiles) with 95% CI and P for trend 0.01 (36).

Recommendations for risk reduction should be based on
scientific evidence established by multiple randomized
controlled trials on representative population groups,
nevertheless that this type of evidence and especially on
elderly people are scarce. The goal is to improve health,
to reduce risk factors related with chronic diseases and
to delay the morbidity and mortality associated with such
diseases (32). World Cancer Research Fund (WCRF)
and WHO apply criteria based on categorizing risk
and strength of evidence for established relationship
between risk factor / protective factor and outcome of
exposure. Convincing evidences for strong association
with biological plausibility should be used as conceptual
framework in formulating the recommendations (22).
Nutritional factors related to chronic disease risk appear
in clusters: energy-dense food, high fat and saturated fatty
acids (animal fat), cholesterol and added sugar intakes
versus nutrient-rich foods, high fruit and vegetables,
wholesome cereals, rich in vitamins, minerals and fiber,
plant oils — the first dietary pattern increases while the
second - decreases health risk. Physical activity, through
energy expenditure as an element of energy balance, is
also included in recommendations, since the maintenance
of body weight is important factor for risk reduction in
elderly.

Public health strategy — formulation of food-
based dietary guidelines

Establishing food-based dietary guidelines (FBDG),
scientifically formulated upondietand disease relationship,
represents an important step in the development of health
policy and promotion of healthy and active lifestyle for
elderly. FAO and WHO promoted the notion of providing
nutritional advice to the public relevant for different
age groups, but a few countries created separate dietary
guidelines for different age groups (4,19,37). Dietary
guidelines for older Australians apply to healthy people
over 65 years old and able to live independently (38).
Other authors considering the vulnerability of elderly
population group propose a modified food guide pyramid
for people over 70 years of age who are relatively healthy
and active, living independently and are intended to
maintain this status (39). FBDG should be formulated
taking into consideration the biological basis of process of
ageing per se and the changes caused by extrinsic factors
such as dietary pattern, physical activity and lifestyle (40).
The specific biological changes of ageing that should
be taken into consideration are the gradual loss in bone
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C Hes € EJeMEHT Ha eHepruilHus GanaHC U IOIIBP)KaHETO Ha
TEJIECHOTO TeIIOo, KOETO € BakeH (DakTop 3a HaMaysiBaHE Ha
3ApaBHHUS PUCK IIPH CTAPH XOpa.

dopmynupaHe Ha npenopbLKM 3a 3/paBOCNOBHO
XpaHeHe — eneMeHT Ha 3JjpaBHaTa cTpaTerusa

PaspaborBaneTo Ha MpEnopbKU 3a 3APABOCIOBHO XPaHEHE, MO
(hopmara Ha XpaHHUTENIeH MOJIEI, U3rpajieH Ha Oa3ara Ha Hay4HO-
JIOKa3aHH B3aMMHA 3aBUCHUMOCT MEXJIY XpaHEeHe, 31paBe M
XPOHUYHH OOJIECTH, TIPE/ICTABIISIBA BAXKEH EIEMEHT Ha 3/ipaBHaTa
TIOJIUTHKA, CBbP3aHa C MPOMOLMS HA 31paBe M aKTHBEH HauuH
Ha uBOT Tipu ctapu xopa. PAO n C30 U3THKBAT 3HAYEHUETO
Ha TIPEOCTaBsSHE Ha XPAHWTEIHHM IPENOPbKU 3a Pas3IuYHU
BB3PacTOBH TPYIH, HO TBHPIE MAJIKO CTPaHH ca PaspadOTHIIN
JuepeHIMpaHi 10 Bb3PAaCT MNPHHLMIIK Ha 3APaBOCIOBHO
xpanene (4,19,37). dopMynupaHUTE XPAHUTEIHA MOJCITH 34
ABCTPAIMIIIM B HANpeAHaIa Bb3PacT ca HACOUCHH KbM 3IpaBH
WHIUBHIN HaJl 65-romuiiHa Be3pact (38). JIpyru aBropu, Kouto
OTYMTAT YS3BUMOCTTA Ha CTapUTE XOpa, Mpeiarar MoaupHIy-
paHa XpaHHTElIHa TMpaMuJia 3a MoIyNalkoHHara rpyna Haz 70
TOAMHY, 00XBaIlIaIla OTHOCUTEITHO 3[PaBH U aKTHBHU MHIMBHU/IH,
BOJICIIIM HE3aBHCHM HAYMH Ha )KUBOT U TIOJ/IbPIKAIIN TO3H CTATYC
(39). TlpumHimnuTe HA XpaHeHe TPsOBa 1a ObaaT ChOOpaseHH
¢ OWONOrMYHHMTE MEXaHM3MM Ha MPOLIECHTE Ha CTapeeHe M
MPOMEHNUTE, KOMTO HACTBIIBAT IO/ BJIMSHHETO HA EK30TCHHHU
(hakTOpH, KaTO XpaHUTEIICH MOJIEN, HUBO Ha (PU3MYECKa aKTHBHOCT
u ctun Ha xuBoT (40). CrienuduyHuTe OHOIOTHYHK TIPOMEHH,
HACTBIIBAILM C HAIIPE/IBaHE Ha BB3PACTTa, KOUTO TPsiOBa J1a Obiar
cboOpa3eHn Mpu pazpaboTBaHE Ha MPEMNOPBKH 32 XpaHEHe MPH
CTapH X0pa, BKIIIOYBAT ITOCTEIeHHA 3ary0a Ha KOCTHAa MUHEpaJiHa
TUTBTHOCT, CapKOTICHUs], TOHM)KaBaHe Ha OCHOBHATa OOMSIHA, T10-
HHMCBHK aepoOeH KaraluTeT, 3aryda Ha OCTpoTara Ha BKYCOBOTO
BB3MpHUEMaHe, TEHICHIMsSI KbM arpoduiss Ha CTOMAIHATA JIM-
raBvlla U OTTaM — HamayieHa aOcopOuus Ha BuTamuH B12.
HeoOxomumo e mpernopbYnTelTHUSIT XPaHUTEIeH MOJIEN J1a LN
HaMaJsiBaHE Ha PHCKA NPU HAJIMYME HA BHCOKO apTepHAIIHO
HaJsSTaHe, WHCYJIMHOBA  PE3UCTEHTHOCT,  JIUCIMIHICMHUS,
octeoropo3a. [loHmkeHnTe eHepriuiiHu TOTPEOHOCTH BAITHANPAT
MOJIEN C TPUEM Ha XpaHH C BHCOKA XPaHUTEIHA IUTBTHOCT, C
1IeJT TIPEBEHIMsI Ha MaJHyTpulmst. [IpenopbkuTe 3a XpaHeHe e
HE00XOIMMO /12 MPEIOCTABSIT U 00y4YHTENIHA PaMKa 32 Ch3/laBaHe
Ha BB3MOXKHOCT 32 3][PaBOCIIOBEH XpaHHUTENIEH W300p U J00po
Ka4yeCcTBO Ha )KUBOT.
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NMPOMEHU B XEMATOJIOTMHHUTE
MOKA3ATEJIN HA PABOTHULN,
EKCMTOHUPAHW HA CEPOBBITIEPOL (CS,)

Heuus {umurposa, Toxop Ilonos, Teonop Ianes

HaquHaJleH YEeHmvp no onaseane Ha 06M4€CI’)16‘€HOI’)’!0 3()}%166

Pe3tome

Len na npoyusanemo e da ce oyensim eghekmume Ha CepoOBbIEPOO
(CS,) evpxy xemamonoeuunume noxazamenu na pabomeuju
npu pazmuunu nuea na CS, 6v6 6v3dyxa na pabommna cpeoa.
Hscneosanu ca 16 pabomuuyu, paznpedenenu 6 npopecuonaniu
epynu, ¢ nusa na excnosuyus: I gpyna (20 = 10,9mg/md), II
gpyna (4 £ 4,0mg/m?), Il zpyna (2 £ 2,0mg/m®) u kommponna
epyna om 23 auya, 6e3 eKcnosuyusi Ha XUMUYHU 6PEOHOCHIU.
Konyenmpayusma na CS, 6v6 6v30yxa na pabomna cpeda e
onpeoenena ¢ 2a306a Xpomamozpagust, ¢ MAac-cneKmpomMempusieH
Oemexmop. Xemamonoeuunume NOKA3AMeN ca OnpeoeneHu ¢
asmomMamuyen xemamono2uden ananuzamop. [upepenyuannama
kpwera kapmuna ([IKK) e onpederena ¢ Mmukpockoncku memoo.
Knunuro-nabopamopho e ycmanoeen OmHoCUmento HUCvk Osil
Ha anemuunume cunopomu (6 - 8 % npu excnonupanume om I
u Il pyna), Ho ca pecucmpupanu MeHOSHYULU 3a CHUICEHUE HA
CMOUHOCIUMe HA XeMO2I00UH, epUumpoyumu, Xemamoxkpum,
KAKmo u meHOeHYUuU 3a nosuLeHue obema Ha epumpoyumume u
HOBULUEHO CHOBPIICAHUE HA XEMOZTLOOUH 8 MSIX, KAMO NPOMEHUme
Hanoo0obsieam maxkpoyumuume awemuu. Io-eucokusim mpomoo-
yumen Opoll e ¢ HUCLK OMHOCUMELEeH Ol NPU BCUYKU HUBA
na excnosuyusi. B JIKK ca ycmanosenu menoenyuu xom
UGhoyUmo3a u no-HUCHK OMHOCUMENEeH 05Ul HA JIeGKoyumume u
mexuume npvuxosopenu gopmu. Ipoyusanemo ce 63e npedguo
npu ycmanoesisane na epanudna cmotinocm na CS, 6b6 6b30yxa
na pabomna cpeda ¢ buvieapus. Tasu cmotinocm e onuska 0o
npeonazanama KoM MOMEHMA UHOUKAMUBHA SDAHUYHA CHIOUHOC
sa nusomo na CS, 6 Eeponeiickama obwnocm.

KurouoBH {yMH: CepoBBIIEpO, FPaHIMYHA CTOHHOCT 32
BB3/lyX Ha pabOTHA Cpesia, XeMaTosorys, TudepeHmanta
KpbBHA KapTHHA

BbBepenue

ChiectByBa OOMIMpHA JIMTEpaTypa 3a TOKCHYHHUTE €(PEKTU
Ha CEpOBBIVIEPOJA MPH KMBOTHH M XOPa M CHIMKJIONEIHYHH
npertemu (1,2,3,4). Cpen Hail-3HAYMMHUTE TOKCHYHH C(EKTH
NP TPOBIDKUTEHA EKCIIO3UIIMS Ca: XPOHUYHU YBPEXKIaHHUSI
Ha [eHTpaiHara W TepuepHaTra HEPBHA CHCTEMA, Karo
TMOJIMHEBPOIIATHS, C PEAYKIHS HA CKOPOCTTA Ha MPOBOIMMOCT Ha
MOTOPHHTE W CEH30PHHM HEPBHH BIIAKHA, 1I€pPeOpPO-BACKYJIApHH
edekry, HeBpo-nioseaeHyecku npomenu (5,6,7,8,9,10), kapauo-
BACKYJIApHU €(EKTH, aCOLMHUpaHK W C I[O-BHCOKM HHBA Ha
CEPYMHHUTE XOJICCTEPON, TPUIIMLEPUAN M JIUTIONPOTEHHU C
HMCKA TUTBTHOCT, C MPOSIBJICHHS KATO XMIIEPTOHWYHA OOJIECT,
HCXEeMUYHA OOJIECT Ha CHPIIETO C MHOTO IM0-ObP30 pa3BUTHC Ha
aTepOCKIIEPO3a 1 [I0-BUCOKA CMBPTHOCT OT HH(APKT Ha MUOKap/ia
(11,12,13,14,15,16,17,18,19); penpoxyKTHBHA TOKCHYHOCT, C
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Abstract

The aim of this study was to assess the effects of carbon
disulfide (CS,) on hematological parameters in workers
exposed to different CS, levels in the workplace air. A
total of 76 workers were examined, distributed within
occupational groups exposed to CS, with different
exposure levels: 7 group - (20 + 10,9mg/m?), II group -
(4 + 4,0mg/md), 11 group - (2 £ 2,0mg/m?) and a control
group of 23 individuals non-exposed to chemical hazards.
CS, concentrations in the workplace were determined by
gas chromatography with mass spectrometric detector.
Hematological parameters were determined by automated
hematology analyzer. A microscopic method was used
to determine the differential blood count. Clinical-
laboratory tests showed a relatively low percentage of
anemia syndrome (6 - 8 % in exposed individuals from the
1and /I group), moreover the trends registered a decrease
in values of hemoglobin, erythrocytes, hematocrit as
well as indicated an increase in amounts of erythrocytes
and elevated content of hemoglobin as the changes in
them resembled macrocytic anemia. The higher number
of platelets was with lower rate at all exposure levels.
In differential blood count trends to high lymphocyte
count were registered as well as relatively lower rate of
leucocytes and their stab forms. The study performed
was taken into consideration in the establishment of
limit values of CS, in the workplace air in Bulgaria. This
value is close to the indicative ones recommended by the
European Commission.

Key words: carbon disulfide, limit value for
workplace air, hematology, complete blood count

Introduction

There is extensive evidence on the toxic effects of carbon
disulfide in humans and animals; including a number
of comprehensive reviews (1, 2, 3, 4). Among the most
serious toxic effects of long-term exposure to CS, are:
chronic neurological damage to both the central (CNS)
and peripheral nervous systems (PNS) as polyneuropathy
with reduced velocity of stimuli transfer of both motor and
sensory nerves; cerebrovascular effects; neurobehavioural
changes (5, 6, 7, 8,9, 10), cardiovascular effects associated
with higher levels of serum cholesterol, triglycerides and
low density lipoproteins (LDLP) with manifestations like
hypertensive disease, ischemic heart disease with more
rapid development of atherosclerosis and higher mortality
rate after myocardial infarction (11, 12, 13, 14, 15, 16, 17,
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TPY[J0BA MEJJULIUHA

PENYKIMS Ha CIEPMATO30MIHMS OpOi MPU MBKKH WHIMBHIH,
MEHCTpYyaJITHA HapyILeHHs W HapacTBall Opoil Ha abopTHTe mpu
KEHH, eKCIIOHMpaHu Ha ceposbriepon (1, 20, 21, 22, 23, 24).
CepossrieporsT (CS,) € H3BECTEH C HOMUTPOIHOTO CH AeHCTBHE
BBpXy opraumsma. Cpe yCTaHOBEHHTE XeMAaTOJIOTMYHH e(hEeKTH Ha
CS, ca: anemy, eosuHoGums (3,25, 26), HeyTpOTIEH S, CHIKEHA
AKTMBHOCT HAa HEYTPOQHIHWTE EH3MMH MHEIOTePOKCHIa3a
n ankagHa Qocdarasa (27). Omvcanu ca NPOMEHH B Opost H
(yHKIMUTE Ha TPOMOOLUTUTE — TIOBHUILIEH TPOMOOIUTEH OpOi,
TIOBHIIICHA TPOMOOIMTHA arperarus (28, 29) i xumepkoarysarus
Ha KpbBTa (25).

CS, e XMMHYEH areHT, YUUTO IPAaHMYHU CTOHHOCTH BbB Bb3/lyXa Ha
paboTHaTa cpezia ce pa3iMiaBaT MHOTO ChILECTBEHO B OT/CITHUATE
CTpaHu — JI0 5 U MoBeye MHTH.

Llen Ha npoyyBaHeTo

LlenTa Ha HACTOSIIIOTO TIPOYYBAHE € Jid CE OICHAT NPOMEHHUTE B
XEMaTOJIOTMYHKTE TIOKa3aTeNu Ha excrionupanu Ha CS, juua, B
3aBHCHMOCT OT CTETICHTA Ha eKCITO3HIHs. TO € 4acT OT POBEICHOTO
MaIabHo MPOyYBaHe 3a PEBH3UPaHE HA TPAHUYHATA CTOHHOCT 32
CS, BbB Bb3/TyXa Ha pabOTHA Cpe/ia U BbB BPb3Ka C Bb3HUKHAIIUTE
MEXKIYHAPOIHH JUCKYCHH TPE3 MOCICIHUTES TOMWHH IO TO3H
npobiem. KeM Hactosmus MomeHT B EBpomneiickara oOmHOCT
ce MpHeMa HWHIWKATHBHA TPaHWYHA CTOWHOCT 3a HHBOTO Ha
CEPOBBIVICPOJT M PE3YNTATUTE OT TOBA MPOyYBAHE Ca B MOIKpEIa
HAa Ta3H CTOUHOCT.

Marepuanu u metogu

[IpoBeneHO € TpaHCBEP3aTHO EMMAEMHONIOIMYHO IPOYYBaHE,
B KOETO Ca W3CNe[BaHM (6 KIMHUYHO 31paBd PaOOTHHIH,
ekcrionupany Ha CS, 1pM TPOM3BOACTBOTO HA H3KYCTBEHH
BJIAKHA M KOHTPOJHA Tpyma or 23 jmwia, 0e3 CKCIO3UIMs Ha
XUMHUYCCKHU  BpPEAHOCTHU. OcHOBHHTE XapaKTCPpUCTUKNU  Ha
BKJTFOUCHHUTE B M3CIIEIBAHETO JIMIA ca pe3tomupany B Tadmmma 1.
PaGoTHUIMTE M KOHTPOJHATA IPyTIa ca aHAJIOTUYHO MPEICTABEHU
M0 OTHOIIGHHE HA BB3PACT, CHEIMATM3MUpPAH TPYIOB CTaX,
MPOLIEHT Ha HacTosmuTe mymadn. C uskmodeHue Ha Il rpyma,
CBCTaBEHA M3KIIOUUTESTHO OT MBXKE, OCTaHAJIUTE I'PyMH HMaTr
CXOJTHO pasIpesiesIieHHe MO OTHOIIEHHE Ha T0Ia.

Tabnnya 1. OCHOBHYM XapaKTepucThKn Ha U3CegBaHata nonynayma
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18, 19); reproductive toxicity with reduced sperm count
in males, menstrual disorders and higher abortion rates in
women exposed to CS, (1, 20, 21, 22, 23, 24). Carbon
disulfide is known by its polytropic effect on human
organism.

Among the established hematological effects of CS, are:
anemia, eosinophilia (3, 25; 26), neutropenia, reduced
activity of neutrophil enzymes myeloperoxidase and
alkaline phosphatase (27). Changes were described in
the number and function of platelets — increased platelet
count, increased platelet aggregation (28, 29) and
hypercoagulation (25).

CS, is a chemical agent, for which limit values in the
workplace air vary considerably in different countries.

Aim of the study

The aim of this study was to assess the changes in
hematological parameters of individuals exposed to CS,
depending on the exposure level. It was a part of a large-
scale study conducted to revise the limit value for CS, in
workplace air in relation to the international discussion on
this topic, which has arisen over the last few years. For the
time being, an indicative limit value for CS, is established
at EU level and the results of this study support the
value.

Materials and methods

A transversal epidemiological study was carried out, in
which a total of 76 clinically healthy workers exposed to
CS, inthe production of synthetic fibers were examined as
well as a control group of 23 individuals non-exposed to
chemical hazards. The main characteristics of the persons
included in the study were summarized in Table 1. The
workers from the control group were matched by age,
length of employment, percentage of the current smokers.
With the exception of the Il group, which consisted
mainly of men, the other groups were similar according
to distribution by sex.

Table 1. Selected characteristics of the study population

Cneyuanuanpas
[pynn Bbapact HactoAwm nywaun
Mon TPYAO0B cTaX (r.)
Groups (%) Age Current smokers
n Sex (XeSD) Length of employment (y) (%)
B (X+SD)
KouTponna rpyna
/ 52
Control group MeAETmen 44,6+9,9 0 39
XeHu/women 48
(n=23)
| rpyna
38
1 group MLXe/men 40,8:6.2 13,23:8.7 07
XeHw/women 62
(n=26)
Il rpyna
4
I group MLXE/ men 8 46,1467 18,8:9,4 40
XeHw/women 52
(n=25)
il rpyna MbXe/men
1l group 100 49,4494 17,8+11,4 40
(n=25)
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MeTtogu

Konnenrpamuure Ha CS, BBB BB3IyXa Ha pabOTHa cpema ca
OIpE/IeNieHH ¢ Ta30Ba Xpomarorpadusi, ¢ Mac-ClieKTpPOMETpHYEH
nerexrop (Perkin Elmer, Q mass 910).

W3cnemBann ca 9 XeMaTONOTHYHN MOKA3aTessi ¢ aBTOMATHYCH
anaymzarop (“Serono 190+”): nesrormtu (WBC) [3,5-10,5]*;
eputpormta (RBC) [m** — 4,6-6,2; w — 4,2-5,4]; xemMomioOuH
(HGB) [m -140-180; w — 120-160]; xemarokpur (HCT) [m —
0,40-0,54; w—0,37-0,47]; cpenen o6em Ha epurporurute (MCV)
[m — 85-89; w — 82-92]; cpemHO ChbpiKaHue HA XEMOIIOOWH
B epurporutd (MCH) [26,5-31,5]; cpenna koHmeHTpamus Ha
xemorio6uH B epurporute (MCHC) [m —295-45; w — 320-360],
tpombormre (PLT) [140-440]; cpemeH obeM Ha TPOMOOIUTH
(MPV) [7-9]. HamipaseHa e mudepeHnmanna KpsBHa KapTrHa [St
3-6%; Sg 51-67%; Eo 2-4%; Ba 0,25-1%; Ly 22-40%; Mo 4-8%);
PI 0-0,5%)].

3a OlIeHKa Ha EKCTIO3UIIHATA € IIPOBEICHO TIEPCOHATHO 0CEMYACO-
BO IpoboHabupane ¢ HuckoaeoutHTH romiu T Gilian 113 PS |
(USA), ¢ nebur a mpoboszemare 50-70 ml/min B peciuparoprara
30Ha. B3 ocHoBa Ha JAaHHUTE OT MHAUBHUAYyaIHaTa JO3UMETPHS,
npodecusaTa ¥ MpeABAPHTEIHATA OICHKA HA EKCIIO3UIMSATA 110
MPOM3BOJICTBA, ca 0hopMeHH MPO(ECHOHATHHU TPYIIH 110 HUBA Ha
SKCIIO3UILIHS, TIpesicTaBeHu Ha Taour.2.

Tabnmuya 2. [MpocbecuonanHm rpynu B 3aBUCUMOCT OT HUBATA HA EKC-
no3nynA Ha CS,
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Methods

CS, concentrations in workplace air were defined by gas
chromatography with mass spectrometric detector (Perkin
Elmer, Q mass 910).

Nine hematological parameters were examined by
automated analyzer (““Serono 190+”): leucocytes (WBC)
[3,5-10,5]*; erythrocytes (RBC) [m** — 4,6-6,2; w — 4,2-
5,4] (*[ ] — Referent values, **m - men; w — women);
hemoglobin (HGB) [m - 140-180; w — 120-160];
hematocrit (HCT) [m — 0,40-0,54; w — 0,37-0,47]; mean
corpuscular volume (MCV) [m - 85-89; w — 82-92];
mean corpuscular hemoglobin (MCH) [26,5-31,5]; mean
corpuscular hemoglobin concentration (MCHC) [m —
295-345; w — 320-360], platelets (PLT) [140-440]; mean
platelet volume (MPV) [7-9]. A differential blood count
was made [St 3-6%; Sg 51-67%; Eo 2-4%; Ba 0,25-1%;
Ly 22-40%; Mo 4-8%; Pl 0-0,5%] .

For the assessment of exposure a personal 8-hour
sampling was carried out using low flow pumps type
Gilian 113 PS | (USA), with flow rate of 50-70 ml/min
in the respiratory zone. Based on the data from individual
dosimetry, occupation and preliminary assessment of
exposure, professional groups were determined by their
exposure levels, presented in Table 2.

Table 2. Professional groups depending on levels of exposure
to CS,

| rpyna Il rpyna Il rpyna Koutp. rpyna
| group Il group Il group Control group
cs Y:SD 20 10,
o ) 0109 4,0:4,0 2,0:2,0 0,150,08
mg/m?®

Pesyntatu u 06cbxpane

Pesynratute ca oOpaborenn cratuctniecku. CpeHATe CTOM-
HOCTH, CTaHJIapPTHOTO OTKJIOHEHHE, CTENeHTa Ha JJOCTOBEPHOCT
3a XEeMaToJIOTMYHNTE TOKA3aTeNil B “‘eKCHO3HMIHA-e(heKT  3aBH-
cuMocTTa ca nipesicraenu B Tadnuua 3.

3a rpymara ¢ Haii-BuCOKa ekcrosuims (rpyma I) swricar
CTaTUCTUYCCKU 3HAYMMH IIPOMCHH B CPECIHHUTEC CTOHMHOCTH Ha
TOKA3aTeNTUTe EPUTPOIUTEH OpOi, XeMOITIOOMH M XEMAaTOKPHT
(RBC, HGB, HTC). Cpennute CTOMHOCTH Ha ITOKa3aTCIIHTE
cpenen 06eM Ha epurporuture (MCV) u cpeiHa KOHIEHTpaLst
Ha xemomiooun B epurpormrure (MCHC) npu MbkeTe ca Haj
ropHa peepeHTHa TpaHuIla, HO 0e3 CTaTHCTHYeCKa 3HAYMMOCT
CIIPSIMO  KOHTPOJTHHTE Jikiia. [Ipr paGoTHHIMTE OT JBara moia
CE YCTAHOBSIBA TIO-BUCOKO CPEIIHO CHIBP/KAHNE HA XEMOTTIOONH
B epurpormrure (MCH), mocroBepHO crpsiMo KOHTpoOJara.
VeraHOBeHa ¢ HEOMArompHsTHA TCHACHIMS 3a MOBHIIICHHE Ha
Opost Ha TPOMOOIIUTHTE.

*[ ] - PecheperTHu cToimHOCTH
**M- MBXE; W- XEHN

Results and discussion

The results were statistically processed. The mean val-
ues, standard deviation, statistical significance of hema-
tological parameters in “exposure-effect” relationship
are presented in Table 3. For the group with the highest
exposure (group I) there were no statistically significant
changes in the mean values of parameters — red blood cell
count, hemoglobin and hematocrit (RBC, HGB, HTC).
In men the mean values of parameters - mean corpuscular
volume (MCV) and mean corpuscular hemoglobin con-
centration were above upper referent limits, no statistical
significance versus control individuals was observed. In
workers of both sexes significantly higher mean corpus-
cular hemoglobin (MCH) in erythrocytes was established
versus the controls. Unfavorable trend for increase in the
platelet count was observed.
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Tabnmnya 3. [pomeHn B XeMaTonornyHNTeE NOKA3aTenu — “eKkcrnosniyna-
€CheKT” 3aBUCHMOCTY IpH PABOTHNL M, eKcrioHMparu Ha CS,
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m
Koup. n=12 n=12 n=12 n=12 n=12
rpyna x=4.8 x=149.4 X=43.2 x=90.2 X=346.2
Comru;s3 0=03 0=97 0=3.12 0=6.2 n=93 0=17.67 n=03
n= w w w w w
=30, =296.
X772 =11 n=11 n=11 =11 = n=11 o
0=1.54 X=4.66 x=142 x=40.55 X=86.7 ' X=350 ‘
0=0.31 0=13.99 0=3.81 0=5.6 0-16.85
m m m m m
n=10 n=10 n=10 n=10 n=10
I rpyna x=4.67 x=146.4 x=42.18 x=90.6 X=348.1
I group 0=0.54 0=12.59 0=4.14 0=3.31 n=26 0=27.2 o
n=26 x=31.83 436
x=8.05 w w w w 0=2.21 w “
0=2.09 n=16 n=16 n=16 n=16 p<0.05 n=16 0=101.5
X=4.76 x=152 x=43 x=90.4 x=353
0=0.37 0=12.43 0=3.32 0=2.94 0=15.1
Insignificant
m m m m m
n=12 n=12 n=12 n=12 n=12
II rpyna x=4.9 x=152 x=43.78 X=89.5 x=346.6
Ilngrggn 0=0.37 0=16.2 0=4.14 0=4.62 n=95 0=19.6
x=8.49
0=2.04 w w w
n=13 n=13 n=13
x=4.8 x=146 x=42.35
0=0.45 0=13.86 0=4.04
m m m
::: rez:a n=25 n=25 n=25
e x=4.97 x=154.8 x=44.01
428 45 0=0.49 0=12.47 0=4.18
0=2.55
Jlerenpa:

n— 6pOI; X — cpegHa apuTMeTHyHa; o — CTaHJapTHO OTKIIOHEHNE

B Tadauua 4 ca mpenctaBeHH pe3yATaTHTe OT ~ eKCIIO3HIHS-
otroBop” 3aBucHMOcTTa. [Ipn paborammmre or I rpyma e
YCTAHOBEH BUCOK OTHOCHTEJICH JISUT Ha MOKA3aTeIIUTE C POMSTHA,
CpaBHEHH C pe(hepEHTHUTE CTOWHOCTH 33 METOAA/TIOIY AT,
Ot6ensizan € “oTroBOp” M3BBH Te3W pe(ePEeHTHH CTOHHOCTH
M 32 Y4acT OT KOHTPOJHHTE JMLa. [lopaan ToBa TOCTOBEPHOCT
Ce PerucTpupa 3a CHIDKEHHETO Ha xemarokpura mpu 40% ot
MBKETe, 32 IIOBHILIECHNS 00eM Ha epUTPOLUTHTE — PH JIULATA OT
sxercku oo (18.5%) u 3a moBuieHwst Opoii Ha TPOMOOLIUTHTE —
npu 15.4% (061110 MBXXE U JKEHH).

TIpu rpoBe/IeHHsI MONKIICB aHAJIU3 JTA00PATOPHA KOHCTEITAIHS Ha
AHEMHYCH CHHJIPOM € ycTaHOBeHa rpr 1 sxena (6,25%).

OrieHKaTa Ha pe3yJITaTUTe OT “eKCIO3UIUs-e(EeKT” 3aBUCHMOCTTa
npu jmnara ot 11 rpymna mokassa JOCTOBEPHOCT 3a HOBHILICHHTE
CpeIHH CTOMHOCTH Ha IOKA3aTe/INTEe CPSAHO ChABPXKAHHE Ha
XEMOITIOONH B EPUTPOLMTH HPU MBKETE M HA TPOMOOLHUTHTE
(Ta6u1.3). B “ekcrio3uius-0TroBop”’ 3aBHCHMOCTTA CE PETHCTPHPA
JIOCTOBEPHO CHIDKEHHE Ha XeMartokpuTa rpu 25% ot Mbxere B
rpymara (Ta6u.4).
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Tabmmya 4. [pomeny B XeMaTonornyHuTe nokasatenm — “ekcrnonyma-eqhekt”
3aBUCHMOCTY IPH PABOTHILY, eKCIOHMPaHu Ha CS,

OCCUPATIONAL HEALTH

Jlerenga:
N — 6poil; X — CPERHA aPUTMETUYHE; 0 — CTAHJAPTHO OTKITOHEHNE

C monwrie ananmus ipu 1 sxena (7,7%) e ycraHoBeHa labopaTopHa
KOHCTEJIAIWsI HA QHEMUYICH CHH/IPOM I10 TUITA Ha MAKPOLIUTHHTE.
B rpymara ¢ naii-uucka excriosurms Ha CS, (Il rpyma) ce
PErHCTPUPAT JTOCTOBEPHO MOBHUIICHH CTOMHOCTH HA CPSIHOTO
CHIBPKAHKE HA XEMOIIOOMH B €PUTPOLIUTH U Ha OPOs Ha TPOM-
GouruTe B “excriosunus-eext” 3aBucumMoctTa. “OTroBop”, Che
CHIDKCHHE Ha XEMAaTOKpHTa IOJ JOJHA pe(epeHTHa IpaHHMIa,
€ ycTaHoBeH jocToBepHO mpu 16% ot m3cnensanute. Che
CTOHHOCTH Ha TPOMOOLIMTHTE HaJl TOpHA pehepeHTHA TPaHHIa ca
12% ot pabOTHHULIUTE, KOETO CHIIIO € CTATUCTUYECKU 3HAYUMO.

W mpu TpuTe M3CICABAHH TPYIH ce O(OPMAT TEHICHIMH 3a
CHIDKCHHE HAa CTOMHOCTHTE Ha XEMOIIOOHMH, CPUTPOLMTH U
XEMAaTOKPHT, KaTo 3a MOCIIEC/IHIS CC YCTAHOBSIBA CTATHCTHICCKA
3HAYMMOCT Ha TPOMsIHATA B ~eKCIIO3HIHS-OTIOBOpP~ 3aBUCH-
MocTTa. PaskpuTi ca 1 TCH/ICHIMH 3 MOBHUIICHHE Ha oOeMa Ha
SPUTPOLIUTUTE H 33 TIOBUILICHO CHIBI)KAHIE HAa XEMOIIOOMH B
TsiX. THIBT Ha IPOMEHHUTE HAOAO0SIBA MAKPOLIMTHUTE AHEMH.
B nosnuiies ananu3 TakaBa KOHCTeNaIwst ce Hadmonasa rpu 25%
ot m3cneasanute ot I rpyna, 8% or Il rpyna u 12% or 111 rpyma.

Judepenrmantara kppBHa KaptuHa (Ta6u1.5) paskpusa obmiara
TCHICHLMSI TIPH BCHYKH CKCIIOHMPAHH KBbM IIO-HHUCHK Opoii
Ha TpBUKOsApeHuTe JeBkonuTHH (Gopmu (St), karto cpemmara
CTOMHOCT Ha TOKa3arensi B “eKCro3unus-e(eKT” 3aBUCHMOCTTa
e 1oxt fonHara pedepentra rparuia (p<0.05) 3a momynarmsra.
3a OTHOCHTEIHUS [T HA CeTMEHTOSAPSHUTE JICBKOLIUTH (SQ) He
CE YCTAHOBSIBAT CHIIECTBEHH PA3INUMsi B CPEIHHTE CTOWHOCTH
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m m m m

Koutp. e 183% 0% 1 25% 1 25%

COIIJI¥I‘D|S o o610 obitio
n=23 Total Total
m-12 w w w w M21.7% w 0%

0, 0 0 0,
W 0% 0% U9.1% 0% 1118.2%
m m m m m

I rpyna 1 40% U 20% U 40% 1130% 1130%
| grglép 050,05 p>0.05 p<0.01 p>0.05 06140 p>0.05 l}ﬁm?
n= ’ ota
m-10 , W W W N W 1 15.4%
w-16 16.3% 0% U12.5% 11 18.5% 050,05 1 25% p<0.01

050,05 p>0.05 p<0.05 ' p>0.05
m m m m m
18.3% U 25% I 25% 1t 25% 11 41.7%
p>0.05 p>0.05 p<0.02 p>0.05 p>0.05

:: rpyna 18.3% 0
group 0.05 o
n=25 P> OTgfgl" Total
m-12 w w w w ﬂ 24% w ﬂ 4%
w-13 U15.4% 0% U7.7% 1 23% 0>0.05 17.7% p>0.05

p>0.05 p<0.05 p>0.05 p>0.05
U7.7%
p>0.05
m m m m m m m
Il rpyna 1 20% U 8% 1 16% 1t 32% 1t 24% 1 56% 1 12%
'r"'_gg’z'ng) p>0.05 p>0.05 p<0.05 p>0.05 p>0.05 p>0.05 p<0.05
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Tabmmya 5. [lpomenn B guchepeHuymanHata kpbBHa kaptuha (HKK) -
“eKCro3nLnA-eqheKT” 3aBUCHMOCTH NPH PABOTHMLM, EKCrIoHNpann Ha CS,

Jlerenga:

N — 6pOii; X — CPeRHa apUTMETUYHE; O — CTAHAAPTHO OTKITOHEHNE

3a TpyIHTe, HO B “‘CKCIO3HIHA-OTIOBOP” 3aBUCHUMOCTTA, IIPU
20% or paborauimTe ot I rpyma (p>0.05), 31,8% (p<0.01) or II
rpyna u 21,7% (p>0.05) or III rpyna ce perucTpupa CHIDKCHHE
B OTHOCHTEIIHUS MM [SUT TIOJA JONHAata ped)epeHTHa TpaHHMIa,
cpasHen# ¢ 8,7% or korTposnauTe Jnia (Pur.1).

Durypa 1. pomenn B gucbeperymnanHata kpbeHa kaptuHa (LKK) - “excriosnyma-
OTrOBOp” 3aBUCHMOCTY DY PABOTHULM, eKCTIOHMPaHH Ha CS,

OrHocuTenHuST 15U Ha MoHOLuTHTE (MO), KaTo CpeaHOrpyroBa
CTOHHOCT, € Ho-BHCOK mpu paborHuumte ot Il rpyma (6.7%,
p<0.01). CroitHocTH Haj pedepeHTHATA TPAHHUIIA 32 OTHOCHUTEN-
Hust 1M 1501 (eKCITO3HITHS-0TrOBOp” 3aBHCUMOCT) C€ PETHCTPUPAT
npu 7,7% (p<0.01) ot uscneasanute suiia ot | rpyma, 22,7% ot
Il rpyma (p<0.001) u 26,1% or III rpyma (p<0.001). C mo-Huchk

| rpyna ~
|5
n=26 p<0.01
Il rpyna =
Il group é;g‘?é
n=25 p<0.05
1l rpyna
11l group x=0.58
0=0.78
n=25 p<0.05
KoHTp.
rpyna x=1.17
Controls 0=1.03
n=23
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oT pehepeHTHUTE CTOMHOCTH OTHOCHTENCH U1 Ha Mo ca 42%
(p<0.001) ot pabotaummre ot I rpyma u 13% (p<0.01) ot Te3u ot
1T 1T rpyma (¢pur.1). ChiriecTBYBa TSHICHIIHS 3a HAPACTBAHE HA
otHOcuTenHust T Ha tumormrate (Ly). Cpenrure cToiiHOCTH
Ha TIOKazareiss ca B pedepeHTHara o0yacT 3a MOMyJamusTa
(Ta6m.5), HO oTHOCHTETHA JUM(OIMTO3a CEe PETUCTPUpa TIPU
23% (p<0.05) or u3cneasanuTe jmia ot | rpyma, 36% (p<0.01) or
Il rpyma u 26% (p<0.05) ot III rpyma, cpasreru ¢ 8.7% oTroBop
IIPY KOHTPOJTHUTE JIULIA.

Pesynrarure OT MpOBEICHUTE XEMATOJIOIMYHU H3CIIC/BAHUS
YCTAHOBSIBAT OTHOCHTEIIHO HUCBHK JISUT HA N3SBEHUTE QHCMHYHHUTE
CHHZIDOMH, OCHOBHO TIPH JIMIIaTa OT JKEHCKH Ton — 6.25%
3a rpymara ¢ excrosuims cpenso 20 mg/m® CS, u 7.7% npu
CpelHOCMEHHa eKcIo3uLst ot 4 mg/me,

Ot0ensi3Ba ce KOHCTENAIys], YCTAHOBSIBAHA W TP MPEIUIIHH
HaIlIM [POYYBAHUS — TCH/ICHIIMH 32 TIOHIKEHUE HA CTOMHOCTHUTE
Ha XEMOIJIOOWHA, CPUTPOLMTHTE, XEMaTOKPHTA, TEHICHIINH
3a IOBHMILCHHE Ha o0eMa HAa EPUTPOLUTUTE M IOBHUIICHO
ChIIbP)KAHNE HA XeMOITIOOHH B TSIX, KATO MPOMEHHUTE HAOI00sIBAT
MakpOLMTHUTE aHEeMUH. B monuieBus aHain3 10Z00HA
TEHJICHIIUS KbM @aHEMHYHO ChCTOSIHHE, HO 0€3 pa3BHUTa KIIMHUKO-
J1a0OpaToOpHO KapTHHA HA aHEeMHMs, C€ PErucTpupa Tpu elHa
4eTBBPT OT paborenmre npu HuBa 20 mg/m? (I rpyma). B Tasu
IpyIia CHI)KEHHE Ha OpOst Ha ePUTPOLITUTE U HA XEMATOKPHTA Ce
peructpupa npu 40% ot u3cneaBaHUTE.

Te3u pesynrarn jaBar OCHOBAHHE Jia CE THIKyBa Karo BpeleH
edeKTsT TpU CcpeHu HuMBa Ha ekcriosumms or 20 mg/ms. B
IPyIHTE ChC CPEIHOCMEHHA eKcro3unus oT 4 mg/m?® u 2 mg/m?
€ PErkCTPUPaHO EIMHCTBEHO 3HAYMMO CHI)KEHHE B CTOMHOCTHUTE
Ha XeMaToKpHTa. M30/mMpaHo, IpOMEHHTE B TO3H ITOKa3aTesl He
MOTaT JIa Ce PUEMAT KaTo BPEICH eeKT OT eKCIO3HLIUSTA.

3a orHOcHTENHA TMM(OIMTO3a NP MAKPOLUTHUTE aHEMUH CE
crobrasa ot JJobpesa u MekoB (30), KOETO aBTOPUTE THIKYBAT
C HapylleHara MaTypaiusi Ha KOCTHOMO3bYHHTE KIIETKH. TakaBa
TEH/ICHIIUSI KbM JIMM(OIINTO3a, OCBEH B HACTOSIIIOTO TIPOY4BaHE,
CME PETHCTPUpAIM W B TNPSAWIIHM HAIIM TPOYYBAHUS IIPH
paboTHULM, XpoHYHO excrionupanu Ha CS, (31). B cunxpon
C Ta3W NpOMsIHA € M YCTAHOBEHOTO CHIDKCHHE Ha Opost Ha
CErMEHTOSIIPEHNTE JIEBKOLIUTH M Ha TIO-MJIAJIUTE MPBYUKOSIPEHH
JIEBKOLIUTHH (hOPMH.

3aKnwueHue

AHEMHYHHTE CHHIPOMH W TEHJICHLIMUTE KbM aHEMUYHH
CBCTOSIHHS, PETUCTPUPAHH TIPHU €/IHA YETBBPT OT SKCIIOHUPAHHUTE
paboOTHHI Ha CpPEIHOCMEHHM KoHueHTparmu ot 20 mg/md
CS, BbB BB3IyXa Ha paboTHA Cpejia, CE MPHEMAT Karo BPEIeH
edeKT, CBbp3aH ¢ eKkcro3unusATa. [Ipu pabOTHULM, W3JIOKEHH
Ha Bb3ieiicTueTo Ha CS, BBB BB3IyXa Ha paboTHA cpeja, Ton
npuerara 3a beiarapust rparnuna croiioct or 10 mg/md, He
Ce perucTpupar 3HauMMH e(EeKTH BBPXY XEMaToJOIMYHHTE
nokasarend. Hes3aBHCHMO OT TOBa € JKENaTeJqHO Ja ce
HPOCIIE/ISBAT XEMATOJIOTMYHATE TIOKA3aTeNH U MPH [O-HUCKHUTE
HHBa Ha ekcrio3uiws. [loBuiaBaHeTo Ha Opost Ha TPOMOOLIUTHTE,
YCTaHOBCHO B KpbBHaTa KaptuHa Ha 4 1o 15% ot paborHuImTe
NIPY BCUYKW HMBA HA CKCIIO3MIMS, HE € CTATUCTUYCCKU 3HAYUM
e(exT, HO B KoMOMHamms ¢ apyrute epekru Ha CS, Moxe Ja
MOBHUIIM PUCKA OT KapIHOBACKYJIApHU M LepeOpOBACKYIApHH
YCIIOMKHEHHS.

OCCUPATIONAL HEALTH

response” relationship) were registered in 7.7% (p<0.01)
of the studied persons of the | group, 22.7% of the Il
group (p<0.001) and 26.1% of the III group (p<0.001).
With Mo rate lower than the referent values were 42%
(p<0.001) of workers of the I group and 13% (p<0.01) of
those of the II and III group (Fig.1). A trend for increase
in lymphocytes (Ly) rate was evidenced. The mean values
of this parameter were in the referent range of population
(Table 5), but relative lymphocytosis was registered in
23% (p<0.05) of persons studied of the | group, 36%
(p<0.01) of the Il group and 26% (p<0.05) of the III
group, compared to 8.7% of response in the controls.
The results from the conducted hematological studies
established comparatively low rate of the manifested
anemia syndrome, mainly in females — in 6.25% of the
group with average exposure of 20 mg/m® CS, and in
7.7% of the average-shift exposure of 4 mg/m®.
Constellation was indicated, which was established in our
previous studies — trends for reduction of the values of
hemoglobin, erythrocytes, hematocrit, trends for increase
in erythrocytes volume and hemoglobin content as the
changes were similar to macrocytic anemia. In person-by-
person analysis a similar tendency to anemic condition but
without clinical and laboratory manifestation of anemia
was registered in one quarter of the workers at levels of 20
mg/mé2 (I group). In this group a reduction in erythrocytes
count and in hematocrit was registered in 40% of the
studied individuals. These results can be regarded as
adverse effect at mean exposure levels of 20 mg/m?®. In the
groups of average-shift exposure of 4 mg/m? and 2 mg/m?®
the only significant reduction was registered in hematocrit
values. The changes in this parameter, themselves, cannot
be considered as an adverse effect from the exposure.

Dobreva and Meshkov (30) reported relative lympho-
cytosis in macrocytic anemia, which was explained by
the disturbed maturation of marrow cells. These trends to
lymphocytosis, besides this study, have been registered
by our previous studies in workers chronically exposed
to CS, (31). In line with this change was the established
decrease in segmented leukocytic count and in younger
stab neutrophylic leukocytic forms

Conclusion

Anemia syndrome and trends to anemic conditions,
registered in a quarter of the exposed workers at average-
shift concentrations of 20 mg/m? of CS, in workplace air,
were accepted as adverse effect related to the exposure.
In workers exposed to the effect below the limit value of
10 mg/m? for the workplace air in Bulgaria, significant
effects on the hematological parameters were not
registered. Nevertheless, it is recommendable to trace
out the hematological parameters even in the lower
exposure levels. The increase in platelet count established
by differential blood count of 4 to 15% of workers at all
exposure levels is not a statistically significant effect, but
in combination with the other effects of CS, it may elevate
the cardiovascular risk.
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ITpoBeneHnTe XeMaTOJOTMYHU W3CJIEABAHUS €A B3eTH IO
BHUMaHHe NPH NPHEMAaHETO HA TPaHUu4Ha cToiiHocT 3a CS,
BbB Bb3IyXa Ha padoTHa cpexa ot 10 mg/m?®. Ta3u croiiHoCT
e Onu3ka 10 mpeparaHara B MomeHta B Eppomneiickara
O0LIHOCT MHINKATHBHA IPAaHIYHA cToitHocT oT 15 mg/m?® 3a
8-uacoBa eKkcro3uIMS.
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OLEHKA HA E®EKTA HA EKCMO3ULIMA HA
NECTULNAN BbPXY UMYHHWA OTIOBOP

Tarsina Bepruesa!, [Tasex Teoxapos?,
Xpucro 3aiikoB, Mupuo Bykos®

Hayuonanen yenmop no onaszeamne na obuwecmeenomo 30pase
2Hayuonanen yenmop no 3apasHu i napazummi 6onecmu
*Hayuonanen yenmup no 30pasna ungopmayus

Pe3tome

Len na moea npoyusane e nposepka, upe3 eOuH om Hali-
YYGCMEUMETHUME QYHKYUOHATHI MECOBe, Ha XUNome3amd, ue
npogecuoHanHama excno3uyls Ha NeCMUYUOU Modice 0d yepeou
umynHama cucmema. Tozu mecm ce cobcmou 8 uzMepéaHe Ha
0me08opa Ha UMyHU3ayus cpewy xenamum b ¢ panen cmaouii Ha
UHOYYUPAHE Ha aHMUMENA, KO2amo CMOUHOCIUMe HA MUmpume
Ha anmu- HBS ca gce owe na Hucko Huso, npu nawemo usciedgare
- 45 Onu cned nepsama undicekyust ¢ saxcuna Engerix B .
Ipoyusanemo e nposedeHo ¢ 06e epynu eKCHOHUPAHU TUlYd
U CbOMEEemMHO 08¢ ZpYnu KOHMPOIHU Juyd, PAOGOMHUYU 8
npou3B00CME0 HA eMmuleHOUCOUMUOKAPOAMamuy  QhyHeuyuou
(EBDCS) u oparrceputinu pabommuuyu, ¢ eKCRO3UYUS HA PAZTUYHU
neCmuyUoU 1 Mmopoee, UCOKA GILANCHOCT U MeMNepamypd.

Tesu uszcneosanus ca nposedenu ¢ Bwvneapus no npoexma na
Eeponetickus cvioz 7 Tokcuronoeuurna oyenka Ha uMyHHaAmMa
@yHKYUsL HA pabomHuyu ¢ NPOMECUOHATHA eKCnO3UYUsL HA
necmuyuou, esponeticko npoyusane’: EUROPIT (QLRT-2001-
00211).

Pesynmamume om uzcnedsarnemo Ha pabomuuyu 8 NPOU3600cni-
60 Ha EBDCs ne ycmanosssam cmamucmuyecku docmoeepHa
PA3UKA 6 UMYHHLUSL OM20BOD NPU 8AKCUHUPAHe cpewyy xenamum B
Ha pabomuuyume u KOHMpOIHUMe uyd, Koeamo CPAGHEHUAMA ca
Ha 6aza npoyenm uHOUSUOU ¢ He2amueeH omeoeop (CbomeenHo
72.5 u 73.5%), xaxmo u na npoyenmnomo paznpeoeieHue Ha
OUCKPUMUHAMUSHUME CIOTUHOCIIU HA HUBOMO Ha omeosopa. He e
yemanogena u cmamucmuydecku docmosepina pasuxa (p=0.633),
Kkoeamo T-mecm e usnon3ean 3a CpasHeHue Ha J0eapummume
Ha cmounocmume Ha awmu HBS mumpume npu excnonuparnu
u xowmponu, ceomeemuo 3.53x1.84 u 3.14+1.56. Jlocmosepra
Pa3Ka e YCMaHO8eHa U npu CMamucmuyeckus, aHaiu3, npose-
0€H ¢ Yell paskpuBaHe Ha 3aUCUMOCHT eKCNO3UYUs-eqeKm upe3
CPaGHeHUe HA UMYHHUSL OM2060p HA PAbOMHUYU C NO-6UCOKA
EKCRO3UYUsL CRpsmMo PabomHUYU ¢ NO-HUCKa excnosuyust. Hueomo
HQ eKCno3uyust e onpeodeneHo ype3 OUOTOSULEH MOHUMOPUHS.

Pesynmamume om uscnedsanemo Ha OpamdicepuiiHu  pabom-
HUYU He YCMAHO08A6am CMAmUCMu4ecku 3HAUUMa paiuka u @
0meogopa Ha uMyHuzayus cpeuy xenamum b medicdy epynama
OpaHdicepuliny - paboOmMHUYU U 2PYnama Ha  CbOMGEMHUMe
Kowmponnu uya. Toea ce omHacs Kakmo 3a NpoyeHma auya
¢ necamueen omeosop (44.82 cnpsimo 31.25), maxa u 3a npo-
YEHMHOMO Pa3npeoeieHue Ha CMOUHOCIUMe Ha aHMUmMenamd.
Omcvcmea  cmamucmuvecku snauuma pazwka (p=0.961) u
Koeamo e usnonzean T-mecm 3a cpasHeHue nocapummume HA
cpednume cmotinocmu Ha anmu HBS anmumenama: cvomsemno

2.66+1.86 u 2.68+1.57.
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FUNCTIONAL TEST FOR DETECTION
OF AN EFFECT OF PESTICIDES TO
IMMUNE RESPONSE

Tatjana Vergieval, Pavel Theoharov?,
Christo Zaykov, Mircho Vukov?

! National Centre of Public Health Protection,
2National Centre of Parasitic and Infectious Diseases,
Lab Virusology
*National Centre for Health Information, Sofia,

Abstract

The objective of this study was to test the hypothesis that
an occupational exposure to pesticides might affect the
immune system and this to be detected with one of the
presumably most sensitive functional tests. This test is
measurement of the response to immunization against
hepatitis B infection at an early stage of antibodies pro-
duction when the titters of anti- HBs are still of low levels,
in our case at 45 days after the 1% injection with the yeast
derived vaccine Engerix B.

Two groups of exposed workers and the respective control
subjects were enrolled, factory workers in production of
EBDCs fungicides and greenhouse workers with expo-
sure to different pesticides and fertilizers, high humidity
and temperature.

This studies have been carried out in Bulgaria as a part
of an EC project “Toxicological evaluation of the immune
function of pesticide workers a European wide assess-
ment”” acronym: EUROPIT (QLRT-2001-00211)

Results from the study on the factory workers:

There was no statistically significant difference in re-
sponse between the factory workers exposed to EBDCs
and the control subjects when comparisons were made
both for the percentage of individuals with negative re-
sponse (72.5 and 73.5 % respectively) and for the distri-
bution of the levels of response.

There was also no statistically significant difference
(p=0.633) when T-test was used to compare the log val-
ues for the anti HBs in exposed and controls, 3.53+1.84
and 3.14+1.56 respectively. No significant difference in
the response was found also in the statistical analysis
made for revealing exposure —effect relationship compar-
ing workers with higher vs lower exposure as determined
by biological monitoring

Study on greenhouse workers:

No statistically significant difference in the response to
HBV immunization was found between the greenhouse
workers. It was the case with both the percentage of sub-
jects with negative response (44.82 vs. 31.25) and the dis-
tribution of the levels of response. There was also no sta-
tistically significant difference (p=0.961) when T-test was
used to compare the log values for the anti HBs levels of
response in exposed and controls, respectively 2.66+1.86
and 2.68+1.57.
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TPY[J0BA MEJULIUHA

[o-Huckusim npoyenm Ha He2amusHume Ome0B0OPU HA OpPaH-
Jrceputinume paboOmHUYLL 1 mexHume KOHMpOIU, 8 CPAGHEHUEe
¢ pabomuuyume 8 NPOU3BOOCMEOMO U MEXHUMe KOHMpOIU,
Mooice 0a ce 00SCHU ¢ paztukama 6 nepuooa Ha npobos3umare,
cvomeemno 20 -25-mu den cned emopama umyHusauUsL Npu
nopeume u 15-mu den - npu emopume.

KirouoBn  aymM:  €NUIEMHOJIOTMYHO  IPOY4YBaHE,
MECTHILINAN, CTHICHOMCIUTHOKAapOaMary, BaKCHHALIU
cpelly xenarut b, aHturena cpeity xenatut b, uMyHeH
OTTOBOP

BvBepgenue

[ectruTe Karto MOTCHIMATHM 3aMBPCHUTENM Ha OKOJIHATA
cpema ¥ XpaHWuTe ca M3CIISABAHN 32 Bh3MOKHH TOKCHIHH €(PEeKTH
BBPXY Pa3NMYHA OpPTraHW W CHCTEMH, BKIIOUMTEIHO M BBPXY
UMyHHara CHCTEeMa TIpU EKCIIEPHMEHTAJIHH JKMBOTHH, HO TIO-
PSIKO B €IUIEMUOJIOTHYHY Mpoy4BaHus mpu xopa (1).

3a MMYHOTOKCHYHOCT Ha MECTULHAN OT Pa3iHYHA XUMHYCCKH
TPyl ce ChoOIaBa B peiuiia W3CIIeIBaHUsI UH BUTpO. B Tect
HAa MHIIM THMOIMTH C JIMH/AH, MAalaTHOH W TEPMETPHH Ce
chOOI11aBa KAKTO 32 M3pa3eHa UMYHOTOKCHYHOCT, ITpeI3BHKaHa
OT OTJENTHUTE TECTHIMAM, Taka M 3a MOTeHIMpaHe Ha edexra
TpY KOMOWHHPAHOTO UM TIPUIIOXKEHHE (2). SHAYUTETHA CYTIPEeCHst
Ha (YHKIMOHAJIHATA AKTUBHOCT Ha (PArOIMTH W JHMQOIUTH
or mepudepHa KpbB Ha OBIE CE YCTAHOBsIBA 33 arpasuH,
OeHTa30H, XJIOpHIa30H, Auxiodmyanun, enmocyndan, MLTIA,
cumaszuH, tpranar (3). 3a aurnokapbamaru (JITC) nannute 3a
HUMYHOTOKCHYHOCT Ca Pa3HOIIOCOYHH - OT UMYHOCYIIPECHS, JI0
MUMYHOCTHMYJIALIMS HJTH OTChCTBHE Ha e(ekT. TperupaHeTo Ha
yoserku Kietku ¢ JITC Boau 10 cynpecus Ha XeMaTornoeTHIHUS
KJIOHOTeHEH 0TroBop 1 dyHkuusTa Ha T-mmbonurute (4). dpyru
ABTOPH JICMOHCTPHUPAT HXUOUPAHE HH BUTPO HA aKTHBHPAHETO Ha
mepBuyHE YoBenki CD4+ T mumborutu (5).

[Tpu pabotHHIM C TpohecroHaTHa eKCIIO3ULIS ce CHhOOIIaBa 3a
UMyHOMOy/MpaIn edekt Ha Mankos3e6 (QyHruma ot rpymnara
Ha eruneHoucauTrokapoamarure, EBDCS) (6). Tosu edekr ce
JIEMOHCTpPHPA 4pe3 TIOBUIIIEHNE Ha (DYHKIIMOHAITHNS OTTOBOP HA
T-xerkure. YMepeH nMyHOMOIyIHpaI epekT Ha Manko3eb ce
YCTaHOBSIBA U TP MPO(eCHOHAITHA EKCIIO3HIMS Ha 3eMEICIICKU
paboraumim (7). TloBumenu ca umBara Ha I9G, IgE, b2-
MaKponIOOy/IMHa ¥ Ha NPONM(pEpPaTHBHUS OTTOBOP Ha T-KJICTKH
KbM MHUTOT€HH.

Koraro ce ekcrpamonupa OT ONUTH HA YKUBOTHH OTHOCHO
MOTeHIMAJa 3a MMYHOTOKCHYHOCT WM HMMYHOMOYJIALHS,
TpﬂGBa Ja C€ nMa npeaBuli, 4€ Npru HUCKU HMWBA Ha €KCIIO3ULIMUA,
KaKbBTO € CITy4asi C eKCIIO3HIMATA Ha OOIIOTO HACENICHHUE WIIH
IpY HSIKOW MpO(eCHH, BPEIHHUAT ePEeKT MOXKE Jia OTChCTBA, Ja
6])[[6 HE3HAYUTCIICH WM PA3JIMYCH, KAaTO0 HWMYHOCTHUMYJIAllUA
BMecto cympecus (5).

YCTaHOBSIBAHETO HAa IPOMEHH BbB (DYHKIMHTE HAa HMMYyHHAara
cucTeMa TIpM  Xopara € 3HAYMUTENIHO TIO-TPYJHO ITOPaJH
orpaHWdeHuss Opoil He-MHBa3WBHU METOAM, HETOYHOCTH TIO

OCCUPATIONAL HEALTH

The lower percentage of negative responses of both ex-
posed and control population in the study on greenhouse
workers is to be explained by blood sampling after a lon-
ger period(20 to 25 days) following the second vaccina-
tion than in the study on factory workers (10 to 15 days).

Key words: Epidemiological study, pesticides,
EBDCs, hepatitis B vaccination, anti HBs

Introduction

Pesticides as environmental and food contaminants
have been extensively studied for different toxic effects
including such on immune system in experimental
animals (EHC 180) (1) but less often in epidemiological
studies on human.

When extrapolating from animal studies the potential for
immune toxicity or immune modulation of chemicals it
should be taken into consideration that at low level of
exposure (as it is the case with the exposure of general
population and exposure in certain occupation) the
deleterious effects might not be present, be subtle or be
different, for example immune system stimulation but not
suppression.

Immunotoxicity of pesticides of different chemical classes
has been demonstrated also in a number of in vitro studies.
Olgun et al. 2004(2) reported that lindane, malathion,
and permetrin are potent immunotoxicants to murine
thymocytes and in addition when in a mixture there was a
potentiation of their cytotoxicity. Significant suppression
in functional activity of sheep peripheral blood phagocytes
and lymphocytes has been demonstrated with atrazine,
bentazone, choridazone, dichlofluanid, endosulfan,
MCPA, simazine, triallate by Pistl et al 2003 (3). DTC
(dithiocarbamates) have been reported to inhibit, enhance
or have no effect on immune system. Treatment of human
cells with DTC resulted in suppression of hematopoetic
clonogenic response and T-lymphocytes function(lrons
et al 2001) (4). Pyatt et al 1998 (5) demonstrated that
Dimethyldithiocarbamate inhibits in vitro activation of
primary human CD4+ T lymphocytes.

It is considerably more complex to establish immune
changes in humans than in animals, since non-invasive
tests are limited , the levels of exposure to an agent are
difficult to establish and the responses in the population
are extremely heterogeneous. With respect to the latter, the
variation in immune responses (genetic or environmental)
can exceed a coefficient of variation greater than 20-30 %.
(EHC 180) (2).

Colosio et al 1996 (6) has shown an immunomodulatory
effect of Mancozeb of an increased in workers with
occupational exposure. This effect was demonstrated by
an increase in T-cells functional response. Mancoseb is a
fungicide from the group of ethylenebisdithiocarbamates.
A mild immunomodulatory effect of Mancoseb has also
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TPY[J0BA MEJMLIUHA

YCTaHOBSIBAHE HMBOTO HA €KCIIO3MIMSA HA CHOTBETHHS XUMUYEH
areHT M M3KIIIOYHTETHATA XETEPOrEHHOCT HAa UMYHHHSI OTTOBOP Ha
YOBEIIKaTa Tomyarwst. BapnaGuiHoCTTa Ha IMYHHHUSI OTTOBOP
Ha YOBEKA, B 3aBUCHMOCT OT T€HCTHYHH (DaKTOPH M TaKMBA OT
OKOJTHATa Cpesia, MO J1a JIOBEIE JI0 KOS(HUITMEHT Ha BapHarius
naz 20-30 % (1).

B mo-romsiMara cM 4acT HaJUYHHTE TECTOBE ca Pa3pabOTeHH
C IeN pasKpUBaHEe HA CHCTOSHUS HA MMYyHHA HEIOCTATHUHOCT
M HE BHMHANM Cca TOIXOMSIIM 33 YCTAHOBSBaHE Ha Ciabu
TIPOMCHH, MPEIU3BUKAHNA OT CKCIIO3WIINS HA XHUMHUYHH arcHTH
OT OKOJTHATA Cpe/ia MPH CIHACMHUOIOTHYHHI MPOYYIBAHHUSI OT THITA
tpanceep3atan (1). [IpoMeHnTe B NMyHHATA CHCTEMA TIPH TE3H
TIPOYYBAHHST OCBEH HE3HAYMTEITHN MOTAT J1a ObJIaT ¥ CIIOPaTHIHI
WIM TPEXOJHH, KOSTO W3WCKBA M UYBCTBUTEIHH TECTOBE 3a
paskpuBanero uM. Criopel LUTHPaHHS II0-TOPE JOKYMEHT,
CBIIECTBYBA YOCIUTENICH KOHCEHCYC MEXIY CIICLHAICTHTE B
Ta3u O0JIACT, Y€ KONMYCCTBEHATA OLICHKA HA IbPBUYHUSI HIMyHEH
OTTOBOp CJIe]l BAKCHHALIMS € HE CaMO IIOIXOISIL, HO U MHOIO
9qyBCTBUTENECH TecT. [IpreMa ce, Ye ChCTOSIHHE Ha MOTHCHATA
(byHKIMS HA MMYHHAaTa CHCTEMa CC PasKpHBa MPU BAKCHHALHS
C QHTHICH, TIPU KOWTO HE € UMAJIO MPEIBAPHTENHA SKCIIO3UIIUS
(8). B wacTHOCT, OTTOBOPHT HA BaKCHHAIMS CPEILy Xermarut B
¢ WBMOJ3BaH YCICNIHO MpU H3ydaBaHe e(pEeKTHTEe Ha CTpeca.
THOTIOHOITYIIICHETO CBINO BB3IACHCTBA HA MMYHHHS OTTOBOD
TpY BaKCHHAIWSL. J[aHHWTE TIOKAa3BaT, Ue TO3M MapaMeThp MOKE
na ObIe MO-YyBCTBHUTCICH OT MHOTO APYTH MOKA3aTeid IpH
W3yYaBaHC Ha MHHHMAIHH CTpecopu oT okomHara cpema (9).
Crnopen Shapira et al (8) npu narnpenTs ¢ UMyHOCYTIpECHsI Cle
JBYETEpAIysl, XeMOTCPAIlis WK JUajli3a, IMYHOTCHHOCTTa Ha
Xerarut B BakcuHaTa e CHIIHO peylipaHa.

Ilen Ha HACTOSILOTO EMUIEMHOJIIOTMYHO IMPOYYBAHE € Ja Ce
MpoBECpU XUIIOTE3ara, Y€ HpO(l)eCI/IOHaﬂHaTa CKCIIO3ULIMs Ha
HEeCTULIM/M OM MOIVIa Jia NMPEAN3BUKa HEOMaronpusiTHu eeKkTr
BBPXy UIMyHHATa CUCTeMa U Te Jia ObaT yCTAHOBEHH YPE3 SIH OT
Haﬁ-qYBCTBHTeHHHTC TECTOBEC, 4 UMCHHO OTTOBOP Ha UMYHU3AIUA
Ha PaHEH CTaui OT MPOXYKIUITA Ha 3alUTHA aHTUTENA /aHTH-
HBs/, koraro TUTBPBT UM € BCE OLIE HAa HUCKO HUBO. B Hamms
IIPOCKT I/I36anMe 45-ys1 JCH CJIC IbpBaTa MHXKCKIMS C BAKCHHA
Engerix B.

Toa mpoyusaHe e mpoBeneHO B bbarapus Karo yact OT
crioncopupanust or EC  MynTHIEHTpaneH HaydeH HpOCKT
"”TOKCHKOJIOTMYHA OLICHKA Ha (DYHKIMATA HA UMyHHaTa CHCTEMa
npu pabOTHULH C MPO(PECHOHATHA SKCIIO3ULIMS Ha MECTULIHIHN,
epponeiicko m3cnensane: EUROPIT  (QLRT-2001-00211).
OcBen B bbiarapus, TakuBa NpOyuBaHWsI ca MPOBEICHH B
Xonauaus, Utamus u Ounnanys.

Marepuanu u metogu

bbirapust yyacTBa B NpOEKTa C JBE CNHICMHOIOTHYHH
npoyuBaHus. [IppBoTo ¢ mpoBemeHo ¢ 50 pabGoTHUIM OT
NIPEANPHSITHE 38 POM3BOJICTBO HA ETHIICHOMCINTHOKapOaMaTHH
(EBDCs) ¢yurumman u 50 xontpomnu juna. BeB Bropoto
npoyyBaHe ca oOxBaHath 50 paOOTHHMIM OT 3elleHYyKOBa

OCCUPATIONAL HEALTH

been reported on occupationally exposed agricultural
workers by Corsini et al 2006 (7). An increase in IgG,
IgE, b2-macroglobulin, and T-cell proliferative response
to mitogens have been detected.

As most of the available tests have been developed
to detect an immuno- deficiency disease and are not
always adequate to detect subtle alterations induced
by environmental chemicals in a cross-sectional study
(EHC 180) (1). However the immune changes might
be sporadic or subtle (or transient) — there is a need of
sensitive tests. According to the above cited document
there is a strong consensus that quantification of a primary
immune response after immunization is not only a very
relevant test but also very sensitive. It is accepted that for
suppression of immune function, the immune system is
best assessed by vaccination with an antigen to which no
prior exposure has occurred (8). In particular, hepatitis
B vaccination responses have been successfully used to
study the effects of stress; also smoking shows an influence
on the vaccination immune response, showing that this
parameter can be more sensitive to subtle environmental
stressors than more others immune assays (9). According
to Shapira et al (8) in immunosupressed individuals such
as patients receiving radiation, chemotherapy or dialysis,
the immunogenicity of HB vaccines is significantly
reduced.

The objective of this study was to test the hypothesis that
an occupational exposure to pesticides might affect the
immune system and this to be detected with one of the
presumably most sensitive functional tests, the response
to immunization at an early stage of antibodies production
when the titters of anti HBV are still of low levels, in our
case at 45 days after 1% injection with the yeast derived
vaccine Engerix B.

The studies described bellow have been carried out
in Bulgaria as a part of an EC multicentre project. The
title of this EC study is: Toxicological evaluation of the
immune function of pesticide workers, a European wide
assessment, acronym: EUROPIT (QLRT-2001-00211).
Field studies within this project were conducted also in
Netherlands, Italy and Finland.

Material and methods

Two groups of workers and the respective control subjects
(50 persons in each group) were enrolled, factory workers
in production of EBDCs and greenhouse workers with
exposure to different pesticides and fertilizers, high
humidity and temperature.

Measurement on anti-HB antibodies has been carried
out at TO (Pre-exposure evaluation).The subjects which
were negative for anti- HBs antibodies underwent the
first administration of hepatitis B vaccination before
the beginning of the exposure, 35 days after the first
vaccination, a second vaccination has been performed,
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OpamKepHsi, CKCIIOHMPAHK HA PA3JIMYHU MCCTHIMIA W TOPOBE,
paboTeny B yCIIOBHS HA BHCOKA BIQKHOCT M TEMIIEPATypa, W
KOHTpoJHA Tpyma oT 50 nwra.

M3mepBaneTo Ha TMThpa Ha aHTu-HBS anTuTenara e npoBeneHo
cien 30-aHeBHa TOMIIHA OTIycKa (OLEHKA MPeId HAYaIoTo Ha
npoQecHoHaIHATA EKCIIO3UIUS Ha recThinan). Ha uunusuure
OT JBETE TPylH, EKCIOHUPAHH M KOHTPOJHM, € MOCTaBeHa
WHKEKIIUS OT BaKCHHATA cpelity xenarut b, 35 muu ciet mepBara
WHKEKIMS CIIe[Ba BTOpara, a Ciel Olle IeT Mecela — Tperara
(Gycrep) BakcuHa (T HE € YaCT OT MPOEKTa, HO € HeoOXomuma
3a 3aBbpIIBAHE Ha TPOIEAypara Ha BakCUHAIWsA). TUTHPHT Ha
antu-HB anTuTenara e usmepen otHoBo Ha 45-ust nen (T45) crnen
HWHXXCKTUPAHETO HA ITbpBaTa BaKCHHA.

3a J1a ce BaIuIMpa METOABT HAa U3MEPBAHETO HA TUThpA HA aHTU-
HBs anrtutenara, naptabopbT 0T Xonauaus (RIVM) paspabotu
KUT ¢ pepepeHTH CTOMHOCTH, OTrOBapsIiMd HA HUCKH, CPEIHH
U BHCOKHM cToMHOCTH. Jlaboparopuure OT ydacTBAaIUTE B
MPOEKTa CTPaHHU IOTy4YHXa KUTOBETE M MPOBEOXa TECTOBETE C
pedepentruTe cepymu. Tabamua 1 reMoHCTpHpa CHOTBETCTBHE
Ha pe3yNITaTUTe, TIOJyYCHH BHB BCUYKH yJYacTBAIIM B IPOEKTA
CTpaHH.

Tabnnya 1. [JaHHn oT u3mepBaHnATa Ha aHTU-HBS aHTuTeNna ¢ peqheneHTHUA
KuT B bwsirapud, Xonawgna, @uHnangna, Ntamma

OCCUPATIONAL HEALTH

followed, five months later, by a third booster vaccination
(this is not part of the study, but it is necessary to complete
the vaccination procedure). Anti-HBs-hepatitis antibodies
have been measured at day 45 after the first vaccination.

To validate the method the partner of the project in
Netherlands (RIVM) has developed a reference kit
with a low, middle and high concentration of anti-HB.
Every laboratory bought their own kit and has tested the
reference sera.

Table 1 shows the results. Data from RIVM, Finland,
Italy and Bulgaria were in line with one and another

Results
Study on factory workers with EBDCs exposure

Altogether 51 workers(group exposed, E) from a factory
for synthesis and formulation of the EBDC fungicide
Zineb were examined for anti HBV antibodies. A control
group(C) of 49 subjects was formed from 31 people
working in the same factory, but without a contact with
EBDCs : administration, security guards, drivers outside

Table 1. Data from anti-HB titers -RIVM, Finlanad, Italy and Bulgaria
from the measurements with the reference kit

Tutop bwnrapua Xonangua Dduunangua Wranua
Titre Bulgaria Netherlands Finland Italy
Hucok / low 3.0+3 8.5+2.6 7.0 £0.05 6.9+3.6
Cpepen/ middle 58.9+3.3 56.4+5.0 50+0.16 729+154
Bucok / high 398 + 46.4 404.0 + 55.8 395+6.5 485.2 +40.4

Pesyntatu

M3cnenane Ha paGoTHUIM ¢ MPO()eCHOHATHA €KCIIO3UINS
Ha EBDCs npu npou3BoACTBOTO HM

O6mio 51 paGotHuum (rpyma Ha ekcrnoHupanute — E) or
TIPEANIPHUSITHE 33 CUHTE3 M (opMynarms Ha GyHruimaa LluHeo,
oT rpymara Ha eruneHOucautHokapdamarute (EBDC s), ca
W3CIIe/IBAHU 3a HAJIMYME Ha aHTHTENa cpelty xeratut B. CrIioro
ce orHacst 1 3a 49 mina ot kontpontara rpymna (C), cheraBeHa
or 31 paGoTHUIM OT CHIOTO MPEANPHSITHE, HO O€3 KOHTAaKT C
EBDCs (ciyxurtend B aIMHHHCTpALHsATa, OXpaHa, MIOMBOPH
W3BBH MPEATNPUATHETO), KAKTO 1 18 Jniia OT TeXHUYECKHS ChCTaB
Ha HayYHUS] HHCTHTYT, y4acTBall B npoekra. CpeHara Bb3pacT
Ha eKCIIOHMpaHaTa ¥ KOHTpOHara rpymna ¢ cboretHO 40.73 u
39.11 ropuHu.

OTChCTBHE HA aHTHTENA CPEILY XeNaTtuT B npeay uMyHH3arusita
(TO) ce ycranoBu chotBeTHO Iprt 40 ekcrioHnpany U 34 KOHTPOIH
(78.4% u 69.38 %). Ot npencrasenute Ha Tadm. 2 Husa /turpu/
Ha antu-HBS B mexaynaponsu eqununmm (IU/L) ce Buwkna, ue
OTCHCTBAT 3HAYUMH PA3IMKH B PasIpENEICHHETO UM MEXIy
JIBETE MOITYJIALAH.

HENE Tom1, Ki.4 B OkT. - lex.

the factory and 18 technical staff of a scientific institute.
The mean age of the E group was 40.73 and of the C
group 39.11 years.

Negative for the presence of anti-HBs antibodies at TO
(before immunization) were 40 exposed and 34 controls
persons (78.4 and 69.38 % respectively). There was no
significant difference in the distribution of the subjects
according the cut-offs of anti HBs (in IU/L) as presented
on Table 2.

The distribution according the anti HBs cut-offs at T45
of the subjects from both groups 15 days after the second
injection of Engerix B immunization (45 days after the
first) was very similar indicating no difference in response.
(Table3)

To explore more precisely the hypothesis of an eventual
difference in the response of exposed vs unexposed to
EBDCs population a comparison was made of the % only
of the immunized people with negative answer (zero 1U/I)
at 45" day (Table 3A). This was 72.5 in exposed and 73.5
in controls. There was also no difference in the cut-offs
for the different levels of immunoprotection.
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Tabmmya 2. AHTn-HBS HuBa Ha TO npu paboTHuyw, ekcrioHnparn Ha EBDC n npn

OCCUPATIONAL HEALTH

Table 2. Anti HBs levels at TO of Factory workers exposed to EBDC

KOHTPOSN and controls
Anti-HBs (1U/1) Ekcnonupanu KouTtponu
npegu MMyHn3aynaTa Exposed Controls
Before immunization n % n %
(-) oTp. 40 78.4 34 69.38
(<=10) IU 1 1.96 2 4.08
(>10=100) 6 11.76 7 14.28
(>100) 4 9.80 6 12.24
06w0 (Total) 51 49

Pasnpezenennero B mpoueHTH Ha HuBa /Tutpu/ Ha antH-HBS
(IU/L) npu uscnensanero, npoBeieHo 45 naHu cien mbpBara,
cpotBeTHO 15 nHU cien Bropara mmyHm3anusi ¢ Engerix B
(T45), e ¢ OnU3KK CTOWHOCTH 33 SKCIIOHUPAHW M KOHTPOJIM
(Tabauua 3).

I/I3BOJI'BT € 3a OTCBhCTBUEC Ha PA3JIMKM B MMYHHHUSA OTTOBOp Ha

JIBETE TPYIIH.

Tabmmya 3. AHTU-HBS HuBa Ha T 45 npu paboTHnym, ekcrionnpann Ha EBDC n
npy KOHTPOSIN

Next step was a comparison of the mean values of anti
HBs 1U/I for the subjects from the two groups(E vs C).
Both comparing the absolute values( Mann-Whitney test)
and their logarithms (T-test) we did not find a statistically
significant difference. (Table4)

Another statistical analysis was performed with the aim to
explore possible differences in the age and in the number

Table 3. Anti HBs levels at T 45 of Factory workers EBDC and controls

Anti-HBs (1U/1) Excnonupanm Kontponu

45 pHu cnef 1-Ta UMyHH3aLUuA Exposed Controls
45 days After immunization n % n %

(-) otp. /negative 29 56.9 25 56.81
(<=10)1U 3 5.9 3 6.81
(>10=100) 7 13.7 6 13.63
(>100) 12 23.5 12 27.27
06wy0 (Total) 51 49

C 1men mo-HaTaThIIHO MPEIM3UpaHe Ha OTTOBOPA Ha XUTIOTe3aTa
3a Bb3MOXXHa pa3nm<a B UMYHHUSA oT T‘OBOp Ha GKCHOHI/IpaHI/I nu
He excrionnpany Ha EBDCS ymia, cpaBHUXME JaHHHTE camo 32
VHJTUBHTH, TIPH KOUTO aHTH- HBS TuTpHTE ca HeratnBHU (-) naTO
u ca monmyurii Engerix B uHa mecert 0 ul (Tadaunua 3A). U mpu
TOBa CpaBHCHT/IC HECa yCTaHOBCHI/I 3HAYNMHU pa3nm<n MC)K}Iy JIBCTEC
TPyIH B TIPOLIEHTHOTO Pa3Ipe/ie/ieHne Ha AUCKPUMHUHATHBHUTE
HHUBA HA TI/ITpI/ITe.

Tabnnya 3A. AHTn- HBS HuBa Ha T 45 npu paboTHuLm, excrnonnpaqu Ha EBDC
W pH KOHTPOSIM ( AHHN CaMO 3a MHAUBUAN, Py KonTo AHTU-HBS TutpuTe ca
ousm HeratnsHu(-) Ha TO v ca nonyunnu Engerix B Ha mecey 0 1)

of years at this job between the exposed population which
was with negative response and that with presence of anti
HBs antibodies at day 45 after the first injection. There
was no statistically significant difference in the mean
age between the subjects with negative response and
those with anti HBs antibodies: 41.83+9.46 and 37.90+
8.31years, p=0.249 respectively as well as in the mean

Table 3A. Factory workers exposed to EBDC and controls according to
anti-HBs levels at T 45 (only data for the subjects which were negative
for anti-HBs at T0 and have received Engerix B at month 0 and 1)

AnTn /anti HBs(IU/1) Excnoxupanu Kontponu
45 nuu cnep 1-Ta MMyHU3ayuAa Exposed Controls
45 days After 15 immunization

n % n %

(-) otp. / negative 29 72.5 25 73.5
(<=10)1U & 7.5 3 8.8
(>10=100) 5 12.5 3 8.8
(>100) 3 7.5 2 59
06wyo (Total) 40 33

CrenBamia CThIKA B aHANM3a HAa JAHHUTE OT MPOy4YBAaHETO Oe
CpaBHEHHE Ha CPETHUTE CTOMHOCTH Ha anTh- HBS Turpute B IU/L
3arpyrnara Ha eKCIIOHUpaHHTE JIMIA ¥ Ta3u Ha KoHTponuTe. KakTo
cpaBHeHHeTO Ha abcormotauTe croiirocTi (Mann-Whitney test),
Taka 1 Ha TexHuTe jjoraputmu (T-test) He paskpu CTaTHCTHICCKH
3HadnMu pasmuke (Tadauna 4).
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number of years at this job: 12.24+ 7.33 and 10.80+8.79
years, p=0.613, respectively, when T-test was applied.

With the aim to reveal eventual level of exposure-
response relationship within the exposed group next
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Tabmmya 4. CpegHu cToiHocTn Ha aHTu-HBS TuTepa Ha T45 npu paboTHuuyy,
ekcrionmparn Ha EBDC n npu KoHTpo/m

OCCUPATIONAL HEALTH

Table 4. Factory workers exposed to EBDC and controls mean anti-HBs
titters at day 45 after 1st injection

C .
fovna CpepHa cT. Mepunana m:;:::nm Mepmnana
L n | MeanlUL SD | Median SD Median
Group anti-HBs (min.-max.) IR (min.-max.)
’ ’ anti-HBs ’ ’
Excnonupann 3.42
10 130.30 204.06 3.53 1.84
Exposed (2-539) (0.69-6.29)
KouTtponu 2.64
8 64.75 92.76 3.14 1.56
Controls (4-258) (1.39-5.55)
P 0.515 0.633

B momrbiIHEHHE € TPOBEICH CTAaTHCTUYCCKH aHAIM3 Ha JaHHUTE
3a eKCIIOHHpaHara IPyIa, LEJSIl Pa3sKpuBaHe Ha JIOCTOBEPHU
Pa3IMKU B CPEIHHWTE CTOMHOCTH Ha BB3PACTTa M HA MPOIBI-
JKUTEJTHOCTTA Ha TPYIOBHS CTaK B TOMWMHH, [PH JIMLIATa C Hera-
THUBEH OTTOBOp M TE€3W C HAJIIMYWE Ha aHTHUTENA Ha 45-us NieH
cllell TbpBaTa UMyHH3aIms. He ce ycTaHOBH 3HAYMMa pa3iiiKa
MEXKIy CpelHara BB3pACT Ha JIMIara C HETaTHBEH OTTOBOP
Ha UMYHH3aIMATa W Te3W ¢ Haamdne Ha aHTH-HB anTHTena,
chotBeTHO: 41.8319.46 1 37.90+8.31 romuau, p= 0.249. Chioro
Ce OTHACsA W 3a CPEOHUS OpOi TOOWHHM TPYIOB CTaX B TOBA
npeanpusiTie, cbotBeTHO 12.24+7.33 1n m 10.8048.79 roaumm,
p=0.613.

C 1men paskpuBaHe Ha CBEHTyajHa 3aBHCHMOCT Ha HMMYHHUsI
OTroBOp OT HMBOTO Ha ekcnosuimsi Ha EBDCS, cnemamioro
CpaBHEHHE € HalpaBeHO MEXIy Ipyna 1 eKCOHMpaHW U rpyrna
2 excrionupanu. [pyna 1 e chcraBeHa OT pabOTHHIM C BHUCOKA
eKCIo3HIMs, ¢ paboTHM Mecta B 1iex (opmynanus. [pyma 2 —
OT pabOTHHUILIM C TI0-HUCKA EKCTIO3UIMS, ¢ padOTHH MecTa B LieX
CHHTE3 U B Ta0OpaTopHy Ha peanpusTueTo. Tosa pasnpeencHue
€ HalpaBEHO IMIbPBOHAYAIHO OT CIICHHAJIMCT 110 XUT'MCHA Ha Tpyda
M B TIOCNIENICTBUE BEPUMPUIMPAHO C JAHHUTE OT OHOJOTHYHMS
MOHHTOPHHT (KOHIIEHTpaIHs Ha etuiieH troypest, ETU, B ypuna).
[Topanu oTchcTBHE HAa HOPMAITHO paslpe/ielieHHe Ha JAHHHUTE 32
xoHreHTparwms Ha ETU B ypuHa, TOrapuTbMBT Ha aOCOMIOTHUTE
WM CTOMHOCTH € M3MO0JI3BaH 3a MPOBEKIAHETO HA CTATHCTHYCCKUSI
aHanM3 3a pazmuns Mexay [pyna 1 v 2 u no-Hararbk B onura
Jla c€ YCTAHOBM KOpEJalusi ¢ HUBOTO Ha TUTpuTe Ha aHTU-HB
aHTUTeIara.

Paznukara mexcny [pyna 1 u 2 mo oTHOIIEHHE Ha JIorapuThMa
Ha HuBOTO Ha ETU B ypuna Oe crarucTidecky 3Ha4nMa rpu p<
0.0001 (I'pyma 1 : log ETU pg/g xpeatuHuH — cpeiHa CTOUHOCT
3.86, SD=1.32 u I'pyna 2 : cpeana croiiroct 2.25, SD=0.90).
Or 17 paboraunu ot ['pyna 1 (¢ Bucoka excriosurms) 10 (58.82%)
0s1Xa ¢ HeraTMBEeH OTIOBOP Ha MMyHM3alwsiTa Ha T45, nokaro mo-
rossiM riporieHT padorauim 18/25 (78%) ot I'pyna 2 (¢ mo-Hucka
EKCIIO3MIIUST) IEMOHCTPUPAT OTCHCTBUE HA aHTUTEJIA.

Cpennure HUBa Ha aHTH HBS THTpHTE ca ¢ OMU3KU CTOMHOCTH,
35.0 u 30.78 1U/l, crotBetHO 3a I'pyna 1 u [pyma 2. Chirio Taka
W3YHCIICHUETO Ha HellapaMeTPHYHHS KOpesTallMOHEeH KOS(UIEHT
Ha Spearman He J0Ka3a KopeJalys MeKy KOHIIEHTpalusTa Ha
ETU B ypunara u otroBopa Ha umynmsanusta (r= 0.037, p=
0.822)

comparisons were made between Gr 1 Exposed(workers
with higher exposure, these at work places in formulation)
and Gr 2 Exposed (workers with lower exposure, those at
workplaces insynthesis and laboratories). This distribution
was made by an occupational hygiene specialist and later
verified by the data from biological monitoring (ETU
concentration in urine). As ETU concentration data were
without normal distribution their log values were used for
statistical analysis of the difference between Gr 1 and 2
and for further studies aiming at revealing correlations
with anti HBs titres. The difference between Gr 1(log
ETU ng/g creatinine — mean 3.86, SD= 1.32) and Gr 2
(mean 2.25, SD= 0.90) was significant at p< 0.0001 using
the T-test.

From 17 workers from Gr 1( higher exposure) 10 (58.82%)
were with negative response to immunization whereas
more workers from the lower exposure group(18/25,
78%) did not respond to immunization at the same term.
The mean anti HBs titters of Gr 1 and Gr 2 were with
similar values, 35.0 and 30.78 U/, respectively. The
calculation of Spearman’s nonparametric correlation
coefficient (r= 0.037, p= 0.822) also did not reveal
correlation between ETU concentration in urine and the
response to immunization.

Study on Greenhouse workers

Altogether 53 workers with work place in a greenhouse
(exposed group, E) for growing of vegetables in the
South-East part of the country were examined for a
presence of antibodies against HBV. This was done just
before the season of the work inside the greenhouse has
started. A control group (E) of 51 subjects (14 from the
greenhouse administration and 37 technical staff from a
scientific institute) was enrolled into the study.

During this period the exposure of the greenhouse
workers has been to Lanat (a carbamate insecticide),
Actera and Lyrosect (biological insecticides), Rovral (a
carboxamide fungicide), for all of them one application
for the whole period well as to fertilizers once weekly
spraying (Table 5).
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H3caensane Ha opaHxepuiiHM padOTHULM

06110 53 yuiia, ¢ pabOTHO MACTO B OpAHXKEPHSI 32 OTIVICHKIAHE
Ha 3CJICHYYIIM B FOTOM3TOYHATA YacT Ha CTpaHaTa (CKCIIOHMpaHa
rpyma, E), ca u3crnenBaHd 3a HamM4yMe Ha aHTUTENA CpEILy
xenaruT b. M3cnenBaneTo € mpoBeAeHO HEMOCPEICTBEHO MPEAn
HAYaloTo0 Ha Cce30Ha Ha pabora BeTpe B opamkepusta (TO0).
[MapasenHo e BriroueHa konTponsa rpyma (C) or 51 muma: 14
OT aJIMUHUCTpAIMSITA HAa Opamkepusita U 37 OT TEeXHHYECKUsI
[IEPCOHAN Ha HAYYCH UHCTUTYT.

[lpe3 mocnenBanust mepuoj Ha  eKcrosumus, 10 155,
OpamKepHHHUTE PaOOTHULM ca OMJIM B KOHTAKT 110 BpEME Ha
MPBCKAHETO HA 3CICHYYKOBHTE KYATYpH ¢ mectuuuaute JlaHar
(kapbamareH mHcektHimn), Akrepa U Jlupocekr (6uomorHvHNn
uHcekTHimaM), PoBpan (kapOokcamuieH wuHcektuimm). C
BCHYKHU H30POCHH Mperaparh MPbCKaHEeTo ¢ OKII0 eTHOKPATHO 3a
LENTHST IEPUOJT, TOKATO MPHJIOKEHNE HA TOPOBE € UMAJIO BEIHBK
cenmuuHo (Tabumua 5).

Tabnnya 5. AHTu- HBS TUTPY Mpu 0paHXepnitnyn paboTHULM 1 KOHTPOSM Ha TO

OCCUPATIONAL HEALTH

The 32 greenhouse workers without HBV antibodies
and one with < 10 U/l and 32 controls underwent an
examination for a presence of HBV antibodies 55 days
after the first of two injections with Engerix B.

There was no significant differences in both the
percentage of the cases with negative response as well
as in the distribution in the respective cut-offs (Table 6)
as analyzed by X*Y cross-tabulation and evaluated by
X-square likelihood ratio (p=0.158) and Fisher’s Exact
test (p=0.803).

As it is seen on Table 7 the mean values antiHBs titters in
both group are very close to each other. The comparison
of both the mean values of the absolute antiHBs titters
(Mann-Whitney test)of greenhouse workers with those
of controls and their log values (T-test) did not reveal a
statistically significant difference.

Table 5.Anti- HBs levels of Greenhouse workers and controls at TO

Anti HBs 1U/L EKCNOHMpaHM KouTponu
npeau MMyHn3auua
‘Anti HBs 1U/] Exposed Controls
Before immunization n % n %
(-) otp./ negative 32 60.37 42 82.35
(<=10) 4 7.55 0 0
(>10=100) 6 11.3 4 7.84
(>100) 11 20.75 6 11.76
06wo / Total 53 51

Ot opamkepuiiHuTe paObOTHULM 32-Ma 0e3 aHTHTeNna Cpeury
xeratuT B (-) u equa ¢ < 10 u 32 xourpomu ¢ (-) Ha TO ca
UMYHHU3UPAHU U U3CIIEIBAHM 33 HAJIMYME Ha aHTUTENA Ha S55-Ms
JICH CJIC IbpBara OT JABCTC MHIKCKINN N 25 JHU CJICA BTOpara
umKekiws ¢ Engerix B.

Tabnnya 6. AHTu- HBS Tutpu 55 fHu creg mbpBata uMyHn3auna

Discussion

In a multi-centric study conducted in 1999-2000 in the
five biggest cities in Bulgaria on total of 11595 healthy
people seronegative for HBV markers were 72.54%.

Table 6. Anti- HBs distribution of the responses 55 days after
first immunization

Excnoxupann KoHTtponu
Antu .HBS in1UA Exposed Controls
Anti HBs 1U/I S
n % n To
(-) otp./negative 13 39.39 10 31.25
(<=10)1U 5 15.15 4 12.5
(>10=100) 7 21.21 15 46.87
(>100) 8 24.24 3 9.37
06wo / Total 33 32

He ce ycraHOBH CTaTHCTHYECKH 3HAUMMa pas3jidKa KakTo 3a
TMPOLICHTA Ha CITyJan C HEraTHBEH OTTOBOP, TAKA H 32 POIICHTHOTO
pasmpejiesieHne Ha AMCKpUMHUHaTHBHUTE HuBa anti HBS B U/
(Taémuua 6) cren aHamus upe3 X*Y kpoc-Tabynaius U OLeHKa
¢ X-kBazpar koedurmeHt 3a BepostHOCT u Fisher’s Exact tecr,
cvorBerHo p= 0.158 u p= 0.803.

Kaxro ce Bmkna ot Tadmuma 7 cpemaute HiBa Ha anTH HBS ca ¢
OJIM3KK CTOMHOCTH 32 EKCIIOHUPAHHU U KOHTPOITH. CpaBHEHHETO HA
cpenHuTe CTOMHOCTH Ha anTi HBS TuTpuTe Ha OpamkepridHUTE
PabOTHUIM C TE3M HA KOHTPOIHMTE, KAKTO M HA CTOWHOCTUTE
Ha Texuute soraputMu (T-Tect), He MOKa3Ba CTATUCTHYECKH
3HAYMMU Pa3ukH, cboTBeTHO p= 0.872 1 0.961.
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(Kojouharova et al 2002) (10). In our study the data
were in the same range, at TO absence of anti HBs was
proved in 78.4% of the factory workers and 69.38% of the
respective control group. In the greenhouse workers group
only 60.37 % were negative for anti HBs and this was the
case for 82.35% of the controls. The difference might be
due to the different place where most of the controls were
living ( only 14 persons from the small town and villages
in the South-East of Bulgaria where the greenhouse was
and the rest 37 in Sofia). According to Kojouharova et
al 2002 the evidence for a previous infection with HBV
varies from 17.7 in Sofia to 38.57 % in South part of
Bulgaria.
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Tabmmya 7. CpenHu CTONHOCTH Ha abCoMIOTHUTE HUBA HA aHTU-HBS u
TexHuTe noraputivim 55 gHun (T55) crneg nvpeara uMyHu3ayna

OCCUPATIONAL HEALTH

Table 7. Mean absolute values of anti-HBs titters and their logs
55 days after first immunization

Cpegna Cpepna
pyna cTI:]ﬁ’::cT Mepuana crzﬁs:cT Mepuana
. n SD Median SD Median
Group Mean 1U/L e Mean (T
antiHBs ’ ’ Log IU/L antiHBs ’ ’
Excnonupanu 20.31
2. 1. 2.85-0.76 — 4.61
Exposed 22 41.44 41.94 (0.47-100) 65 86 85-0.76 6
Kontponu 17.93 2.88
27 33.26 34.95 2.68 1.57
Controls (0.37-106) (-0.9 - 4.66)
p 0.872 0.961
O6cbxpane Second generation yeast derived recombinant HBV

IMpu Hammonando mnpoyusane (10), mposemeHo mpe3 1999-
2000 rommHa B 5 roemu rpaga B bearapus, va 11 595 3apaBu
ymna, ceporerarnBam 3a HBV mapkepu ca 6w 72.54 %. Tlpu
HACTOSIIIIOTO M3CIIEABAHE JAHHUTE ca ¢ Omm3ku croiinocty Ha TO.
OtcperBue Ha aHTH-HBS anTHTena e noxazano 3a 78.4% or
PaOOTHUIIMTE B TPOM3BOACTBO Ha ETWICHOMCIUTHOKapOamaTu
n 3a 69.38% or choTBEeTHaTa KOHTpOJIHA rpyma. [Ipm Tpymara
Ha opamkepuitHuTe padorHui camo 60.37 % ca ¢ HeraruBeH
pesynrar3aantu-HBs antuTena, anpu konTponmTe - 82.35%. Tazu
pasirka MOXe J1a C€ TbIDKU Ha Pa3iMuyHOTO MECTOXKHTEIICTBO Ha
eKCITOHMpaHaTa 1 KoHTposrHata rpymna. Camo 14 oT KOHTpOJITHUTE
JIMIA JKUBEST B MAJIKO Tpajue U OKONHUTE cena B FOromsrouna
Bbiarapust, KbIETO )KUBEST PAOOTHUIIUTE OT OPAHIKEPHSTA, JIOKATO
ocraHanute KoHTpoiH sxuBesT B Codust. Criopen mpoydIBaHus Ha
nsikou apropu (10) nannuTe 3a MH(EKIMH ¢ XernaTuT b Bapupar ot
17.7% B Codust, 1o 38.57 % B 1okHara 9acT Ha bearapus.

Bropara reneparus pexomOunantHr HB Baxcuuu, momydeHn
Ha 0a3a qpoxau, ca BeBeaeHu rpe3 1986 romuna. Te chappxar
He-IMKo3wMpaH autured S HBV ¢ manka nosspxHoct — I HBS
Ag. JlemoHCTpHpaHa € OTIIMYHA UMYHOT€HHOCT ClIeJ| TPH 1031
Ha 0, 1 u 6-Tm Mecer Npy MJIAJM ¥ UIMyHOKOMIIETEHTHH XOpa
(11). [dopu cnem Tpu MEXEKIMH 0bade, HIKOW JIMIA OCTaBar
0e3 umyHeH otroBop. IIponeHTHT Ha JMIaTa C OTCHCTBUE
Ha e(eKT OT UMYHHM3ALMATA CE yBEelMYaBa C HalpeaBaHE Ha
BB3pacTTa, ¢ HAIMYME HA 3aTIbCTSBAHE U NPH HAKOM CUCTEMHH
3a00JIsIBaHsl, KaTo TAKWBA, 3acsraliy ObOpeuHara (QyHKIMS WK
ciy4an Ha umyHocympecust (11). Chimute aBTOpH ChOOIIABAT, Ye
YETHPU CEIMUIIM ClIe]| ITbpBaTa MHXKEKIMs, HO IPEn BTOpara,
ceporpoTekius (KoHeHTparwst Ha antu-HBS turpu > 10 1U/L)
ce nosty4aga rpu 12.5 % ot permnuenTtute Ha BakciHa Engerix B
 ue cpeaHuTe HUBa Ha aHTH-HBS trThpa B IU/L ca 4.1+2.3.

TopuuTe naHHM ce TOTBBPYKIABAT OT PE3YNTATHTE, IMOIYYCHH
TIpY HAIIUTE M3CJIEABAHMS HA PaHEH IIEPHOA OT IPOTOKONIa Ha
BaKCHHUPAHETO, KOTaTo CE OYaKBAT CPABHUTEITHO HACKU TUTPH Ha
anTHTeNna. ToBa mpeamnonara ¥ Bb3MOKHOCT 32 UyBCTBUTEITHOCT
Ha TO3W (PYHKIIMOHAJIEH TECT KbM BB3/ICHCTBHS Ha XUMUUYECCKH
(hakTOpH OT OKOJTHATA CPEJIa.

B Hamero mpoyuBaHe BbpXY paOOTHHIM OT IPOW3BOICTBO Ha
EBDCs orunranero Ha uHynupanara ¢ Engerix B ceporporex-

vaccines were introduced in 1986. They contain the non-
glycosylated small S HBV surface antigen —r HBs Ag.
They have an excellent record of immunogenicity
after three doses given at 0, 1 and 6 months in young
and immuno competent individuals (Kojouharova et
al 2001) (11). Even with three doses, some healthy
individuals remain non-responders. Vaccination failure
rates increase with age, obesity, and systemic diseases
such as kidney disease or other causes of immune
suppression (Shapira et al 2001). The same authors
report that following primary immunization at week
4 (before the second injection) seroprotection (anti-
HBs level > 10 mIU/ml) was found in 12.5 % of the
recipients of Engerix B vaccine and the mean levels
of anti-HBs were 4.1+2.3 expressed in mlU/ml. We
are citing these data only to demonstrate that there is a
certain agreement with our data received at an early term
of the vaccination protocol when relatively low titters
of anti HBs are to be expected but presumably it makes
this functional test more sensitive to an environmental
chemical exposure.

In our study on factory workers the checking of the
induced by Engerix B seroprotection was done 15 day
after the second injection, it is on week 6-7 after the 1*
one. At 45 days after the 1% vaccine seroprotection was
found in 20% of the subjects exposed to EBDCs which
were negative for anti HBs before immunization, (the
total % of persons with anti HBs being 27.5) and the
mean levels of anti-HBs in U/l was 130.30+204.06.
The respective figures for the control group were 14.7%
(and total % of persons with anti HBs being 23.5%) and
64.75+92.76 1U/I (p=0.515).

There was also no statistically significant difference
(p=0.633) when T-test was used to compare the log values
for the anti HBs in exposed and controls, 3.53+1.84 and
3.14+1.56 respectively.

The above cited results clearly demonstrated that an
occupational exposure to EBDCs during their production
does not suppress the formation of anti HBs.
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1Msl € MpoBeieHo Ha 15-mst JieH cliefi Bropara MHXKEKIUsS U Ha
6-ta-7-ma cenmuna (45-tn nmeH) cien mbpsara. CeponpoTernust
e ycranoBena npu 20% ot ekcrionupanure Ha EBDCS g,
KOMTO ca OwnM ¢ HeratMBeH pesynrar 3a aHtu-HBS npenu
UMyHH3anusTa. [IPOLEHTHT Ha JMIATa ChC CEPOIPOTEKIIHS
OT BCHYKM WMYHH3HPAHW EKCIIOHMpaHu padoTHuim € 37.2 u
cpemroTo HuBO Ha anTd- HBS B IU/l 3a Benuku exkcrionmpanu
e 130.30+204.06. CwOTBETHUTE CTOMHOCTH 3a KOHTpOIIHATa
rpyma ca 14.7% u 40.9% wu cpemro HuBo Ha auti- HBS B IU/L -
64.75+92.76 IU/L (p=0.515).

He ce mokasza u crarucruyecku 3Haumma pasiuka (p=0.633),
koraro T-TecT ¢ W3MOJ3BaH 3a CpPaBHECHHE HA JIOTAPUThMA Ha
croitnocrure Ha antu-HBS B |U/l ipu excrioHnpany u KOHTPOJIH,
cboTBeTHO 3.53+1.84 1 3.14+1.56.

Pesynrarute OT Te3M CTATHCTUYECKH AHAJIM3U  IIOKA3BaT,
4ye NpoQecHOHAHATA CKCIIO3MIMS MPU IPOM3BOACTBO Ha
eTUIICHONCIUTHOKapOaMaTH He MIPHYMHSIBA CYTIPECHsI HA UMy HHUS
OTTOBOp, CBBP3aH C (hOPMHUPAHE HA AHTHUTENA BCICACTBHE HA
HUMYyHU3aLUs Cpelly XenatuT b.

C e mo-HaTaThlIHA IPOBEPKA HA XUIIOTE3aTa 3a MOTEHIHAIHO
Be3aeiicteue Ha EBDC Bbpxy QyHKIMHTE HA IMyHHATa CHCTEMa,
ce OomMTaxMe Ja PasKpHeM IMOTEHLHAIHA EKCIIO3HLUA-OTIOBOP
3aBUCHMOCT Ype€3 CPaBHEHUE Ha PE3YITaTUTE MEXIY [BE IPYIH
pabOTHUIN C PA3IMYHA CTEIEH Ha EKCIO3WIMSI, OIpeeieHa OT
JAaHHUTE Ha OUOJIOrMYeH MOHUTOPHUHT (KoHIeHTparwst Ha ETU B
ypuHa) . CTaTUCTUYIECKHST QHAIH3 HE PA3KPH PA3IIAKU B UMYHHUS
OTTOBOp HA ABETE IPYIU.

He 6e ycraHOBeHa CTAaTUCTUYECKU 3HAYMMA PA3JIMKa H B OTTOBOPa
Ha UIMYHH3aLMs CPELTy XEaTHT b Mex Ty rpyrara OpamKepUiHI
paborHuIM (C MHOTOKpaTHA CKCIIO3WIMSI Ha OHOWHCEKTHIIHIH
W MUHEpPATHH TOPOBE M EAHOKPATHO NPBCKAaHE ¢ KapOamareH

MHCEKTULM MK KapOoKcaMuieH (YHIHIHA) W rpyrara
Ha CBOTBCTHHUTC KOHTPOJHHM JmIa. ToBa Ce OTHACS KakKToO 3a
TPOLICHTA JIMIIA ¢ HeraThBeH 0TroBop (44.82 copsivo 31.25), Taka

1 33 TPOLCHTHOTO PAa3lpECiicHHe Ha THUTPUTC Ha aHTHTENATa
[pyd JWmara ¢ uMyHeH otroBop. OTCBHCTBA CTaTHCTHYECKH
3Haunma paszmka (p=0.961) u xoraro m3momssaxme T-tect, 3a
CpaBHsIBAaHE Ha JIOTAPUTMHTE HA CPEIHHUTE CTOMHOCTH HA aHTH-
HBs anTuTenara.

Tlo-HHCKHMAT TPOIIGHT Ha HETATHMBHUTE OTTOBOPH  Ha
OpamXepHHHUTE PAOOTHHIM M TCXHUTE KOHTPOJH, B CPABHEHHE
C pabOTHHIIMTE B IPOU3BOICTBOTO M TEXHUTE KOHTPOJIH, MOKE 1A
ce 00sICHHM ¢ pa3iuKara B eproia Ha MpoOOB3UMaHe, ChOTBETHO
20-25-u e ciien 2-Ta UMyHH3aLs TIpY ITbpBuUTe, 15-1 ieH - npu
BTOpHTE.

Harrire pesynrart ¢ To3u (DyHKIIHOHATCH TECT MOTaT Ja Obaar
HHTEPIPETAPAHN KaTO JOKA3aTeNCTBO, Ye TpoheCHOHATHATA
eKCIo3UIMsT Ha paboTHHIM TpH mpomsBoxcTBoto Ha EBDCS,
KaKTO ¥ Ha MECTHIH/IN U TOPOBE — IIPH OPAHKEPHITHH PaOOTHHUIIH,
¢ 6e3 3HauMM e(heKT BBPXY TO3W BHJI IMyHEH OTTOBOP.
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NPOMOLIUA HA 3APABE N NPOPUNAKTUKA HA BOJNECTUTE

OLEHKA HA PA3NPOCTPAHEHUETO

N BIIUAHWUETO HA HAKOU PUCKOBU
®AKTOPU BbPXY CbCTOAHWUETO HA
KOCTHATA CUCTEMA

Amnroanera Manosoal, Muiien J{umos?

! Hayuonanen yenmop no onasseamne na obuecmseHomo 3opase,

JIKI] 14

Pe3tome

Ocmeonopozama e edun om 3Hauumume npooneMu Ha
00WecmeeHomo 30paseonassane 8 CGemoseH Maujao.

Ienma na nacmoswomo npoyyeame e 0a 6voe AHATUIUPAHO
Pa3npoOCmMpaneHuemo Ha HAKOU PUCKOBU (haKmopu u UHOUKAmMopu
3a ocmeonopo3a cped OvI2apCcKOmMoO HACeNeHue U OYEeHEeHO
IMSXHOMO GIUSIHUE 8bPXY KOCHHUSL CIAMYC Ha 6a3a ympaseyKoed
ocmeomempusl.

Memoou: Obuwo 4542 oy (4390 srcenu u 152 mvorce) na cpeona
ev3pacm 48,8197 2. ca anxemupanu ¢ «EOHOMunymen mecm
3a OYeHKa Ha pucka om ocmeonoposa» ma Medxcoynapoonama
@onoayus no  ocmeonoposa  (Gvacapcku  npesod).  Upes

Vimpaseykoea — ocmeovempusi  ca  uscieoéanu 4524 om
anxemupanume auya (150 ymwoice u 4369 orcenu).
Pesynmamu:  Okono  nonosumama — om — AHKEMUpAaHume

CooOWasam 3a HAIUYUEMO HA eOUH WU Noeede PUCKOBU
gaxmopu, coomsemno 57.9% mworce u 57.5% owcenu. Booewu
npu  JiceHume ca  XOPMOHAIHUMe (paxmopu, damuiHama
NPeOUCnO3UYUs KbM OCMEONopo3d U OCHOGHUSIN UHOUKAMOP
3a HanUYUe HA OCMEONOPO3d — eOHA WU nogeye Gpakmypu npu
MUHUMAIHA MPAgMa, OOKAmMO Npu Mbiceme 800ewama mpuaod
BKIIOUBA MIOMIOHONYULEHE, NOTONCUMETHA (PaMUTHA AHAMHE3A,
eoHa wnu nogeue hpakmypu npu munumanna mpasma. Kamo
ysino ocmeonoposa ce omkpusa npu 1.8%, ocmeonenus npu
26.0%, a nHopmanna kocmua maca npu 66.2% om uzeadkama, coc
cmamucmuyecku 3nauumu mesxcoynonosu pazuxu (P<0.001).
Pesynmamume om  nocucmuunama pecpecus noxkazeam, ue
onpeoensuu ocmeonoposmus puck ca: sicerckusm noi (OR 4,165;
95CI=2,588-6,702), 6v3pacm nao 50 2. (OR 14,454; 95C1=8,008-
26,088), bposim na puckosume gpaxmopu (OR 1,854; 95CI=1,622-
2,119),

3axnouenue: Pannomo udenmuguyupane Ha puckosama
KOHCMenayust 8 paziuyHume 6b3pacmosu nepuoou npu Mwice
u oicenu we 0ade HAyuHOODOCHOBAHA OCHOBA 34 HACOYEHU
UHMEPBEHYUOHHU NOOX00U, KOUMO uje dosedam 0a peoyyupane
HA UHOUBUOVATTHOMO U NONYIAYUOHHOMO PAGHUULE HA PUCKA 3d
0CMEeOnopo3a u CEbP3aHUMe ¢ Hesit (hpaxkmypu.

KimiouoBn aymm: ocreoroposa, PpHCKOBH  (hakTopH,
yIITpa3ByKoBa octeomeTpusi, T-ckop

Ocreornopo3ara € eH 0T 3HAYNMHUTE MEUIIMHCKH U COLMATHH
npoOJieMl Ha HOBOTO XHIISIOJNICTHE M MPECTABIIsiBA 3a00IsIBaHe
Ha CKeJeTa, XapaKTepU3Upallo ce ¢ HaMajJeHa KOCTHA Maca W
HapyIlleHa CTPYKTypa Ha KOCTHATA ThKaH, BOJCIIM [0 TIOBHIIICHA
YyIUTHBOCT Ha KOCTUTE U yBeJIH4YeH puck ot ¢pakrypu (1,2,3).
Haii-yectr 1 TeXKH ca CUyIBaHMsITA Ha IIMiKaTa Ha OenpeHara

HEALTH PROMOTION AND DISEASE PREVENTION

ASSESSMENT OF THE PREVALENCE
AND EFFECT OF SOME RISK
FACTORS ON THE STATUS OF THE
BONE SYSTEM

Antoaneta Manolova!, Milen Dimov?

National Center of Public Health Protection
2Diagnostic-Consulative Center 14

Abstract

Osteoporosis is one of the significant issues of global
public health.

The aim of this study is to analyze the prevalence of some
risk factors and indicators for osteoporosis among the
Bulgarian population and to assess their impact on bone
status through ultrasound osteodensitometry.

Methods: A total of 4542 individuals (4390 women and
152 men, mean age 48,8+9,7) were investigated using the
Bulgarian version of the ““One-minute osteoporosis risk
test”. Ultrasound osteodensitometry was used to examine
4524 of the investigated individuals (150 men and 4369
women).

Results: About half of the investigated individuals reported
the presence of one or more risk factors —57.9% men and
57.5% women. For the women hormonal factors were
leading, followed by family predisposition to osteoporosis
and the main indicator for osteoporosis — one or more
fractures at minimal injury, while for the men the leading
triad included smoking, positive family history, one or
more fractures at minimal trauma. In general osteoporosis
was found in 7.8%, osteopenia in 26.0%, and normal
bone mass — in 66.2% of the sample with statistically
significant differences between the genders (P<0.001).
The results from the logistic regression showed that the
determinants of osteoporosis risk were: female gender
(OR 4,165; 95Cl=2,588-6,702), age above 50 (OR
14,454; 95CI=8,008-26,088), number of risk factors (OR
1,854; 95CI=1,622-2,119).

Conclusion: The early identification of the risk
constellation in the various age periods of men and women
will provide a scientific basis for targeted intervention
approaches that will lead to reduction of individual and
population level of risk for osteoporosis and related
fractures.

Key words: osteoporosis, risk factors, quantitative
ultrasound densitometry, T-score

Osteoporaosis is one of the significant medical and social
issues of the new millennium. It is a skeletal disease,
characterized by low bone mass and abnormal structure
of bone tissue, leading to increased bone fragility and
an increased risk of fractures (1,2,3). Hip and vertebral
fractures are most frequent and reduce life expectancy,
leading to disability and impaired quality of life (3,4,5).
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NPOMOLIUA HA 3 PABE N NPOPUNAKTUKA HA BONECTUTE

KOCT U NPEHUICHUTE, KOUTO HaMAJIABAT IMPOABIDKUTEIIHOCTTA Ha
JKMBOTA, BOOAT 10 MHBAJIMJIHOCT M BJIIOIICHO KAQYCCTBO HA XHUBOT

(3,4,5).

B crpanure nHa EBpomelickara OOLIHOCT OT OCTeONOpo3a
6oiemyBar 40 Munnona, koeto nipezicrasiisiBa 12% ot HaceeHueTo
(1). Ocreomnopo3ara mopassisa Haii-uecTo sxeHuTe (0coOeHO crer
MEHOIIay3ara) 1 CTaphTe XOpa OT [Bara IMojia, Karo ce MpUeMa,
ue 1/2 ot sxenute u 1/4 ot mbxere Haj 60-romuiHa Bb3pacr 1ie
MPETHPIIAT MOHE €1Ha (PaKTypa Mpe3 OCTaThKa OT CBOSI KUBOT.
B Espona, CAI n Slnonus or ocreornopo3a Oonemysar 75
MIITHOHA, OT KouTto 50 Munrona ca xenu (5).

Ilo mannm ot Jloknana 3a ocreonopo3ara B EBponeiickus cbio3,
npuommuTenHo 1 ot 9 eBporeiicku rpaxaanu Hax S50 roguHA
nMa QpakTypa Ha TphOHAYHIA CTHI0. B momemHeHne 1 ot Becekn
3 xern u 1 or 9 mexe Hax 80-romummHa BR3pacT (pakrypupa
Oenpenarakoct (1). Criopen eIMHCTBEHOTO OBJITapCKO POYYBaHE,
Hax 92 XA )KEeH! NMAT IOHE 10 €IHa OCTEONOpo3Ha (ppakTypa
Ha nipenuieH. Haz 4 xuuisiy sKeHn TOAMIITHO CH YyTIsT OeapeHara
mmiika 1 800 oT Tax ymmpar 10 1 rompHa OT yCIoKHEHHUsTa Ha

¢pakrypara (6).

HapactBaneto Ha 3a0onmeBaeMOCTTa OT  OCTEOINOpO3a €
TPEIM3BUKATENICTBO KBbM MEMIIMHCKATA HAyKa, KakKTo 3a
V3CHSABAHE HA PHCKOBHTE (DAKTOPH, Taka M 3a TSIXHOTO
TIOBJIMSIBAHE C LieNT paHHa npoguitakTrka u jtedeHne. Karo ce nvma
TIPEIIBU]] OTPAHMYCHHUAT JOCTBII JI0 BCE OIIE HENIOCTaThYHATA
araparypa 3a M3MEpBaHE Ha KOCTHATa IUTBTHOCT, HEIOCTUTBT
Ha PECYpPCH M HHCKUTE MKOHOMUYECKHUTE BB3MOKHOCTH y HAC,
Tpe3 MOCICHNUTE TOAMHU CE MOCTaBsi BBIPOCHT 3a M300p Ha
CKPHUHHHTOBH METOJTH 32 OIIEHKA Ha OCTEOMOPO3HHS M (DPAKTYPHUS
puck (7). Mexxaynaponsara dormans mo ocreoroposa u C30
TIPEMOPhYBAT TOBA []a CTaBa Ype3 CKPHHWHIOB MOIXOM Ha Oasa
OlICHKA Ha MHINBH/IYAITHUTE PUCKOBH (paktopH (8).

LEJITA Ha HaCTOSIIOTO MpOy4YBaHE € Ja ObIaT aHAIM3HPaHU
JTAHHATE 33 Pa3MpPOCTPAHCHUETO Ha HSIKOUM PUCKOBH (HhaKTOPH
U WHIUKATOPH 3a OCTEOIopo3a cpell OBIrapcKoTO HACENCHHE
U OIICHCHO TSAXHOTO BIMSHUE BBPXY KOCTHHS CTaryc Ha Oasa
YATPa3yKoBa OCTEOMETPHIS.

Marepuan n metogu

C “EmHOMHHYTEH TECT 3a OICHKAa Ha PHCKAa OT OCTEOnoposa’
Ha MexayHaponHara (oHgalus 1o ocreonopo3a (ObIrapeku
npeBox), ot acormartust “YKernu 6e3 ocreornoposa”, mpe3 2004-2006
I, caankerupanu 00110 4542 ryrv (4390 sxern u 152 mbike) ot 22
rpajia B bearapust. CpeiHara Bb3pacT Ha H3CIIe/IBAHATA U3Ba/IKA €
48,849, 7 r, KaTo BB3pacTTa Ha MBXKETE € CTATHCTUYCCKU 3HAYMMO
mo-Brcoka ot Tasu Ha skenute (P<0.001), crorBeTro 55,5+10,6 .
n44.37495 .

[pu ananu3a Ha JaHAWTE OT “ETHOMUHYTHHMS TECT 3a OlleHKa Ha
pHCKa OT OCTeornopo3a”, BCEKH OTroBop “ma” momyyara 1 Touka,
a Bceku otroBop “He” — 0 Touku. M34ucieH e 0CTeonopo3HUsT
puckoB mpodun (6poii puCKOBH (PaKTOpH), KOMTO ¢ paBeH Ha
cymMara OT BCUUKH MOJIOKUTEITHA OTTOBOPH.

Upe3 ynTpa3ByKoBa OCTCOMETpHs ca W3cleaBaHu obmo 4524
ot ankerupanute nia (150 Mbxe u 4369 xenu). OueHeHa e

HEALTH PROMOTION AND DISEASE PREVENTION

Forty million individuals suffer from osteoporosis in EU
countries, whichis 12 % of the population (1). Osteoporosis
affects most women (especially after menopause) and
aged population of both genders. It is assumed that a half
of women and a quarter of men, aged above 60 years will
suffer at least from one fracture during the rest of their life.
The number of induviduals with osteoporosis in Europe,
USA and Japan is 75 millions, of which 50 million are
women (5).

According to data from the EU Report on Osteoporosis
approximately one in 9 European citizens, aged above
50 years, has a spine fracture. In addition, one in every
3 women and every 9 men, aged above 80, have a hip
fracture (1). According to the unique Bulgarian study
more than 92 thousands women aged above 92 years have
at least one osteoporotic vertebral fracture. Every year
above 4 thousands women will have a hip fracture and
800 of them will die within a year from fracture-related
complications (6).

The increased prevalence of osteoporosis is a challenge
to medical science, related to the necessity of elucidating
the risk factors and reducing them for the early prevention
and treatment of osteoporosis. The limited access to
still inadequate apparatus for measuring bone density,
scarce resources and insufficient funding in our country
during the last years pose the question of the choice of
screening methods for assessing the risk of osteoporosis
and fracture (7). International Osteoporosis Foundation
and WHO recommend a screening approach, based on
the assessment of individual risk factors, to be used (8).

This study isaimed at analyzing the data on the prevalence
of certain risk factors and indicators for osteoporosis
among Bulgarian population and assessing their impact
on bone status through usltrasonic osteodensitometry.

Material and methods

Atotal of 4542 individuals (4390 women and 152 men) of
22 city in Bulgaria were investigated using the Bulgarian
version of the “One-minute osteoporosis risk test” of
International Osteoporosis Foundation in 2004-2006. The
mean age of sample studied was 48,8 + 9,7, the men’s age
being significantly higher than that of women (P <0.001),
respectively 55,5 * 10,6 years and 44.37 = 9.5 years.

In order to analyse data from the”One-minute osteoporosis
risk”, each answer” yes “was quantified 1 point and each
answer “no”- 0 points. The osteoporosis risk profile (the
number of risk factors) was calculated as a sum of all
positive answers.

4524 of the investigated individuals (150 men and 4369
women) were examined trough quantitative ultrasound
densitometry (QUS) . The prevalence of osteoporosis,
osteopenia and normal bone mass was defined by
WHO diagnostic criteria for disagnosis ospteoporosis:
(T-score up to -1 SD — normal, within -1 SD and -2,5
SD - osteopenia, less than -2,5 SD — osteoporosis).

EEE Tom1,Ki4 m Okr. - [lex. B BbJITAPCKO CMMCAHVE 3A OBLLECTBEHO 3[IPABE M 2009 M BULGARIAN JOURNAL OF PUBLIC HEALTH M Vol. 1,N4 W Oct.-Dec. MMM 43



NPOMOLIUA HA 3 PABE N NPOPUNAKTUKA HA BOJNECTUTE

4eCcToTara Ha 0CTE0IopO3a, OCTEOCHNSI M HOPMaJTHA KOCTHA Maca
ype3 auarHoctrdeH kputepun 1-Cxop B pepunupanute or C30
rpymu: (o -1 SD — Hopwma; ot - 1 SD 710 - 2,5 SD — ocrteornenmust;
oz - 2,5 SD — ocreorioposa).

[MomyuenuTe nanuu ca oopaborern cbe SPSS 10.0 3a Windows.
V3BbplIeH € YecTOTeH aHajinW3 Ha KayeCTBEHM ITPOMEHJIMBH,
KOITO BKJTF04Ba a0COFOTHU M OTHOCHUTENHU yecToTu. [IpunoxeHn
ca MHOXKECTBEH JIMHEEH PErPEeCHOHEH aHaIW3 CThIKA Hazal M
JIMHEEH JIOTUCTUYEH PErpecUOHEH aHaJIu3 3 OlIEHKa Ha BPb3Kara
MEXIy IUXOTOMM3MpaHaTa 3aBUCHMA IPOMEHJIMBA ‘KOCTHA
Mmaca” (HOpMajHa KOCTHA Maca M OCTEOICHHs/OCTEOonopo3a) u
MHO)XECTBO KOJIMYECTBEHM W KadeCTBEHHM IpoMeHmBU. [Ipu
BCHYKHM aHAIW3M € M3IOJI3BaHO HUBO Ha 3Haummoct P < 0.05.
JlannuTe ca 00pabOTeHH 1 aHAIM3UPAaHH OT aBTOPUTE KaTo 33/1a4a
or Hanmonannara rporpama 3a orpaHi4aBaHe Ha 0CTeoropo3ara
B PenyOmika Bwarapus 2006-2010 r. (T. 8 ot aeiiHocTHTE MO
Hanuonannara nporpama, Bb3noxkeHn Ha HIIOO3 mpes
2006 r. — “OrieHka Ha Bb3JCHCTBUETO HAa PUCKOBUTE (haKTOPH 3a
pasnpocTpaHeHre Ha 0CTeonopo3ara’)

Pesynratu
Pe3ysararn oT aHKeTHOTO MPOy4BaHe

AHaIM3BT Ha JaHHUTE COuM, 4ye puckoBute (axropu (PD) ce
CpeIIar TouTH B ¢IHaKBa CTereH npu Mbxke u sxern (P > 0.05) -
OKOJTO TIOJIOBMHATA OT aHKETHPAHHUTE ChOOTIABAT 38 HATMYHMETO Ha
©JTMH WJIH TIOBEYE PUCKOBH (DaKTOPH/MHIMKATOPH 38 OCTEOTIOPO3a
(cvotBeTHO 57.9% MBke 1 57.5% xenm).

I[Mpeobnanasar miara, cpobimum 3a 1-3 PO — 57.9% (30.3%
Mbke U 57.5% sxenn), cneasanu ot te3u ¢ 2-3 PO — 11,0%
nipu Mexere 1 15,0% npu sxenure. C noseue ot 4 PO ca 7% ot
mBbxere 1 3% OT JKeHHTE.

BbB BB3pacTOB IUIAaH CE OTYMTAa CTATHCTHYCCKH 3HAYUMO
yBeJIMYeHHe Ha Opost Ha puckoBuTe (aktopu npu sxenure (P
< 0.001), mokaro mpu MBXKETE HE CE YCTAHOBSIBA BH3PacTOB
rpasueHT Ha To3u nokasaren (P > 0.05) — Tatumna 1.

Tabnmya 1. PuckoB npocghus Ha M3CenBaHNTe Inya OT PasInyHUTe Bb3PacTy

HEALTH PROMOTION AND DISEASE PREVENTION

Data were processed with SPSS 10.0 for Windows.
Frequency analysis by qualitative variables was
performed. Backward multiple linear regression analysis
and linear step logistic regression analysis were performed
to assess the relationship between the dichotomous
dependent variable “bone mass” (normal bone mass
and osteopenia/ osteoporosis) and multiple quantitative
and qualitative variables. The level of significance was
P <0.05 in all analyses performed. Data were processed
and analyzed as a task of the National Program for
reducing osteoporosis in Bulgaria 2006-2010 (item 8 of
the activities under the National Program, assigned to the
NCPHP in 2006 “Assessment of the impact of risk factors
on the prevalence of osteoporosis “).

Results
Results of the questionnaire survey

Data analysis showed that risk factors (RF) are almost
equally distributed among men and women (P> 0.05) —
about half of the respondents reported one or more risk
factors / indicators for osteoporosis (respectively, 57.9%
men and 57.5% women).

Most individuals reported 1-3 RF — 57.9% (30.3% of men
and 57.5% of women), followed by those with 2-3 RF —
11.0% of men and 15.0% of women. 7% of men and 3%
of women reported more than 4 RF.

Referringtoage, we foundasignificantly increased number
of risk factorsamongwomen (P<0.001) and no age-related
increase of this indicator among men (P> 0.05) — Table. 1.

The distribution of various RF (% of positive answers)
among men and women, given in Fig. 1, shows that
hormonal factors (early menopause) and familial
predisposition to osteoporosis were leading among
women, followed by the main indicator for osteoporosis —

Table 1. Risk profile of subjects from various age groups

Bb3pacTosu rpynu (roguHu)
Age groups(years)
<30 31-40 41-50 51-60 >60
bes PO
n 2 6 16 36 24
NO RF
%. 66.7 50,0 64,0 60,0 53,3
Mbxe
1-3 P®/RF n 1 6 9 24 20
Men
% 33,3 50,0 36,0 40,0 444
>4 PO/RF n 1
% 2.2
be3 P®
n 128 483 926 822 108
NO RF
% 76,2 70,4 60,1 52,5 32,7
Xenu
1-3 P®/RF n 40 203 607 724 208
Women
% 23.8 29.6 39.4 46,2 63,0
>4 P®/RF n 7 21 14
% 0,5 1,3 42
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HEALTH PROMOTION AND DISEASE PREVENTION

Pasmpenenennero Ha pasmumanaute PO (% momoxkuTenHu
OTTOBOpPH) NPH MBXKE W JKCHH € mpeicTaBeHo Ha Dur. 1
W TIOKa3Ba, Y€ BOACIIM IIPHU KEHUTE Ca XOPMOHAIHWTE
(akropu (paHHa MeHOMNAy3a) W (haMHIHATA TPEIUCITOZUIIHS
KbM OCTEOIIOpO3a, CIJICIBAHK OT OCHOBHHUSI HMHJMKATOp 3a
HaJM4Ue Ha OCTEONopo3a — eIHa WM IHoBeue (pakTypH HpH
MHHHUMAaJIHa TpaBMa. [Ipyu MbxKeTe BozeIara Tpraja BKIIOUBA
TIOTIOHONYIIIEHE, ITOJIOKUTEeNHA (paMUIIHAa aHaMHe3a, KaKTo H
€/lHa WJIM TToBeue (hpaKTypH MPH MUHUMAJIHA TPaBMa.

@ur. 1. Pasnpesjenesne Ha pUckoBUTe akTUpu npu MbXKe 1 XKEHN

% 30+

25+

20+

15+

10+

Mubxe
Males

0 XKeHn
Females

Puckosu dpakTopu*
RF*

*1 PanHa meHonaysa; 2 AmeHopea 3a noseye o112 meceya, 3 damuiHa
aHamHesa 3a 0cTeonopo3a (6egpeHa ¢hpaktypa npu poguTenuTe cnes cnab
yaap nin nagane); 4 EgHa niav noseue gpakTypy creg cnab yhap niv nagaHe;
5 TwrwHonywene (Hag 20 yurapn [HeBHO), 6 [lpekomepHa ankoxosHa
KoHcymaynsa, 7 Ileuenne ¢ koptukoctepougn Hag 3 meceya; 8 Hectn guapun,
cnegetue Ha bonectra Ha Kpow; 9 Hamanen pwet ¢ noseye ot 3 cv; 10
WmnoTeHTHOCT, mnca Ha anbugo umm pyru CUMATOMM, CBbP3AHN C HUCKO
HUBO Ha TECTOCTEPOH

PesynTaTn OT YJITPasByKOBaTa OCTEOMETPUS

Karo 11710 ocrenoposa ce otkpusa mpu 7.8%, a ocTeorneHus mpu
26.0% orusBakara. OcTaHaIUTe N3CIIEBAHM JIMIIA Ca C HOpPMAJTHA
KOCTHa Maca — 66.2% . YcTaHOBSIBAT ce CTAaTHCTHYECKH 3HAYNMU
MESK/TYTIONIOBH PA3IIMKH B YECTOTATa Ha IMArHOCTUIIMPAHITE Upe3
OCTEOMETPHSI OCTEOTIOpO3a, OCTEONECHUSI W HOPMAHA KOCTHA
maca — P < 0.001 (¢pur.2).

@ur. 2. Pesyntatu 0T ynTpasBykoBata 0CTEOMETPUA NPU MBbXKE U XKEHU

100%

82,70%

80%

60%

0O Mbxe /Males

26,40%

40%

YKeHnwn /Females

20%

0%
OcTteoneHus

Osteopenia

Octeonopo3sa
Osteoporosis

HopmanHa KMI
Normal bone mass
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Kaxto ce Bmwkna or mpencraeHute B TaGmmma 2 pesynraru
CTaTHCTUYECKH 3HAYMMH Bb3PACTOBH PAa3IMKM B YECTOTAaTa Ha
0CTEOII0P03a, OCTEOIeHH s 1 HOPMaJIHA KOCTHA Maca Ce JI0Ka3Bar

camo tipu xennte (P < 0.001) u He ce oruntar npu mbxere (P >
0.05).

Taﬁnm,a 2. PasnpocTpaHesne Ha OCTEOMOPO3a M HUCKA KOCTHA maca B
passinyHnTe Bb3pacTosu rpynu

OcTeonopo3a
Osteoporosis

OcTeonexuA
Osteopenia

Hopma
Normal

PuckoBu (pakTopu 1 KOCTEH CTATYC

AHanM3pT Ha OCTCOMETPUYIHUTE NaHHU W TE3U OT AHKCTHOTO

MPOYYBaHe MOKa3Ba CTATUCTUYECKU 3HAYMMa 110-BUCOKA YeCTOTa
Ha OCTEOIopo3a M OCTEOICHHs TIPH JIMLIATa C €IMH WM I0BeYe
P® B cpaBHeHue ¢ Te3u, KoMTO He choOmiaBar 3a PD, karo
Pa3IUKUTE Ca CTATUCTUYECKU 3HAYMMH KaKTO MPH MBXKETe, Taka
u ipu sxernre (P<0.01) — Taou. 3.

Tabnnya 3. PasnpocTpaHeHne Ha 0CTe0nopo3a 1 HUCKA KOCTHA Maca npu inyara
C PasnyeH puckoB npoghus

Epun wnu noseue
Po
One or more RF
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C Hai-TOJIIMO 3HAYCHHE TP YKEHHTE C OCTEONOpPO3a ca paHHaTa
menomay3a (34.0%), HaTMureTo Ha HUCKOCHEPTUIHN (DPaKTypH
(36.7%), cnenpanu OoT (haMmIHATA AHAMHE3a 3a OCTEOIOPO3a
(23.7%) u HamanenusaT ¢ Hax 3 CM poer (23.2%). ITonoGen e
PUCKOBUST NMPO(MMII HA JKEHUTE C OCTEOEHHs, HO YECTOTaTa Ha
P® e or 1,4 10 2 nbTH NO-HUCKA, CHOTBETHO — 22.9%, 18.0% u
18.0%, karo majko Ha OpO¥i KEHH OT Ta3H rpyla ChoOIaBar 3a
HamaiieH paeT (5.6%).

®DakTopbT (hamHITHA PeMCIIO3UIHS KbM ocTeonioposa — 10.2%,
€ C Hall-BUCOKa YeCTOoTa B rpyIara Ha KeHUTe C HOpMaJTHa KOCTHA
maca. Pasnpocrpanenuero Ha ocraHaiure PO He nmpesuiasa
Ta3u CTOMHOCTH.

Mankusar Opoil W3CIieBaHH MBKEe HE TI03BOJsABA Ja Obaar
HaIpaBeHN KaTerOpHYHN M3BOMIH 10 OTHOIIICHHE Ha pa3lpocTpa-
HEeHHeTo Ha omnpezaeneHn PO B rpymure JmIa ¢ OCTEONOpo3a,
OCTEOIICHUSI 1 HOpPMaJTHa KOCTHA Maca.

Ouemca Ha MPEAUKTOPHA 3HAYUMOCT HA PUCKOBUTE q)alcropn
34 0CTE0IOopo3a 1 HUCKA KOCTHA Maca IPHA KCHUTE

Pesynrarute OT JIOMMCTHYHATA PErpecds HA JAMXOTOMHATA
3aBHCHMA MPOMEHJIMBA “‘HOPMAjHA KOCTHA Maca: HamaleHa
KOCTHAa Maca (OCTEOMeHUss M OCTeornopo3a)”’, KOSITO BKIIFOYBA
Karo JETEPMHUHAHTH MOJIa, Bh3PACTTa, OPOsi PUCKOBH (PAKTOPH
u oraenaute PO OT BBIOPOCHHKA, MOKA3BAT, Y€ OMPEICISIIH
ocreornopo3uust puck ca: sxerckust ol (OR 4,165; 95CI1=2,588-
6,702), Be3pact Han 50 . (OR 14,454; 95CI1=8,008-26,088), 6posit
Ha puckoBute (haxkropu (OR 1,854; 95CI=1,622-2,119),

B Ta6auna 4 ca mpenctaBeHH pe3ylTaTHTe OT PEerpecHOHHMUS
aHaNM3, OTYMTAINM NPEIUKTOPHATa 3HAYIMOCT Ha BCHYKU
uscieBanu Gaxrtopu (Bb3pact, Opoii puckoBU (haKTOPH ¥ BCHUKH
aiiTeMd OT BBIPOCHHKA) 3a IPOMEHUTE B CTOMHOCTHTE Ha
T-ckop nipu >xeruTe. Bw3pactTa, OposT Ha puckoBUTE (haKkTOpH,
HAJIMYMETO Ha paHHA MEHOIIay3a, TIOJIOKUTETHATa aHaMHe3a 32
OCTEOIopo3a M perysipHoTo mymene Haj 20 murapu JTHEBHO
obsicusBat Hag 19% ot mucnepcusita Ha T-ckop.

HOle‘-IeHI/lTe gpe3 TO3M METOHA JaHHU JaBaT Bb3MOXKHOCT
3a mporHo3a Ha T-CKOp TpH JKEHWTE Ype3 BKIIOYEHUTE B
PErpecuoHHOTO ypaBHEHUE (haKTOpH.

Tabnnya 4. Pe3yntatu 0T PerpecuoHHnA aHam3

HEALTH PROMOTION AND DISEASE PREVENTION

tively - 22.9%, 18.0% and 18.0%. Few women in this
group reported a reduced height (5.6 %).

The highest prevalence of familial predisposition to
osteoporosis - 10.2%, compared to other RF was found
in the group of women with normal bone mass. The
prevalence of the other RF was lower.

The small number of male subject did not allow to draw
definite conclusions concerning the prevalence of RF in
the groups with osteoporosis, osteopenia and normal bone
mass.

Evaluation of the predictive significance of risk factors
for osteoporosis and low bone mass among women

The results of logistic regression of dichotomous
dependent variable “normal bone mass”: “low bone mass”
(osteopenia and osteoporosis), including determinants
like gender, age, number of risk factors and individual
RF from the questionnaire, showed that the risk of
osteoporosis was determined by: the female gender (OR
4,165; 95CI = 2,588-6,702),the age above 50 years (OR
14,454; 95CI = 8,008-26,088),the number of risk factors
(OR 1,854; 95CI = 1,622-2,119).

Table 4 shows the results of backward multiple
regression analysis, which take into account the predictive
significance of all investigated factors (age, number of risk
factors and all questionnaire’s items) with respect to the
changes in T-score values among women. Age, number
of risk factors, early menopause, positive osteoporosis
history and regular smoking of over 20 cigarettes a day
accounted for over 19% of T-score variance.

Data obtained using this method allow predicting the
T-score among women through the factors, included into
the regression equation.

Discussion

The analysis of survey data allowed to asses the prevalence
of leading risk factors for osteoporosis among various age
groups of men and women and showed that they were

Table 4. Results of the regression analysis

Smoking )

XeHu

Women
MHoXecTBeH perpecoHen mogen / multiple regression model ANOVA
PerpecnonHo ypaBHeHue /regression equation R R? F P
T-ckop / T-score = 0.979 - 0.032*(Bw3pact / Age) - 0.264*(bpont P® / number of
RF) — 0.264*(PanHa meHonay3a / early menopause) + 0.133* (dPamunHa aHamHesa 0.428 0.194 17219 <0.0001

3a octeonopo3a / familial predisposition to osteoporosis)+ 0.211* (ToTroHONYyLEHE /

O6cbxpane

AHaIM3BT HA TJAHHUTE OT aHKETHOTO NPOYYBaHE /JaBa Bb3MOXKHOCT
Jla e OLICHH Pa3NPOCTPAHEHUETO Ha BOJICIIINTE PUCKOBH (haKTOpH
3a OCTEOIOPO03a B PA3IMUHUTE Bb3PACTOBU I'PYIU MBXE U KEHU U
TMIOKa3Ba, Ue T€ Ca 3aCThIICHU NTOYTH B €IHAKBA CTETICH IIPHU JIBATa

almost equally present among both genders. The number
of RF was found to increase with age among women, but
not among men.

A gender-specific distribution of various RF was
observed — hormonal factors (early menopause) and
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nona. C Bp3pacTTa OpOsT UM HapacTBa MPH SKEHUTE, TOKATO MPU
MBIXKETE HOI[O6CH BB3PACTOB I'PaJIMCHT HE C€ YCTAHOBABA.

Pasnpenenennero Ha pasnuunnTe PO nokassa onpeneneHa noiaosa
criel(uKa - MPH )KEHUTE BOICIIM Ca XOPMOHAIHUTE (HaKTOPH
(panHa MeHoOMAy3a) U (haMHITHA TPEAUCIIO3UIIHS KbM OCTEO0IIOP03a,
JIOKAaTo MPU MBXKETE BOZIEIATA TPHA (A BKITFOYBA TIOTFOHOMYIICHE,
MOJIOKUTENHA (haMITHA AHAMHE3a, & XOPMOHAIHATA KOMITOHEHTA
Ha prcka (HHCKOTO HHBO Ha TECTOCTEPOH) € Ha MPEINOCIEIHO
MsicTo. JKeHnTe 1 MBXXeTe ce OTIHYABAT U B Pa3Npee/icHHETO Ha
OCHOBHHUTE MHIMKATOPH 32 HAJIMYKME HA OCTEOINOpo3a — 3a e/Ha
WM TIoBeue (ppakTypH MpU MHHUMAIIHA TpaBMa ChoOIIABAT Mo-
YeCTO MBKETe U 00paTHO — HaMaJICHUSIT ¢ 3 U TIoBede CM PhCT
(MHIMKATOP 332 KOMIPECHOHHH (PAKTYpH Ha TPELUICHHTE) Ce
OTYMTA MPH KEHHTE M OTpa3siBa MEXKJIYIONoBaTa Crenuprka
B JIOKanM3amusita Ha octeonoposuute dpaktypu (5). Ot apyra
CTpaHa € JIOKa3aHO, Ye MHIMBUIH, NpeThprenu (pakTypa
MPU HUCKOCHEPrHiiHA TpaBMa Ca C JBYKPATHO MO-BHCOK PHCK
or Obmen (pakTypd, HE3aBUCUMO OT Bb3PACTTa, KOCTHATA
MUHEpanHa MmIbTHOCTH U P® (9). Bomemmsar mnoBemeHUECKH
pHUCKOB (haKTOp ¥ TIPU JIBATa IMOJa € PErY/ISAPHOTO MyIICHE HaJl
20 nwrapu JHEBHO. EJHOMOCOYHM ca aHAJIM3UPAHUTE OT HAC
pe3yinrary, ot posezeHara mpe3 2003 & ankera, cpex 1611 nva
ot 18 10 89-romuina BB3pacT (7).

JlokasaHo e, ge 0CTeoropo3ara ¢ 3aboIsiBaHe ¢ MyJITH(AKTOPHA
TeHe3a M € TPSKO CBbp3aHa ¢ HaMaysiBaHe Ha KOCTHATA Maca,
OTIPEJIEIAIIO HaMAIEHATa 3/IpaBHHa Ha KOCTHTE U YCTONYNBOCTTA
uM Ha pusrdecku Bp3zencTaus (2,3,8).

JlaHHWTE OT NpOBE/ICHATA YITPA3ByKOBA OCTEOMETPHS COYaT, 4e
ClTydanTe Ha OCTEOTIeHHs M OCTeoIopo3a ca chotBeTHO 1.2 n 1.8
IITH TIOBEYE NPH KEHHUTE B CPaBHEHUE ¢ MBbKeTe. Pesynrarure
OT JIOTUCTHYHATA PErPecHsi, KOSITO BKJIIOYBA KAaTO JETSPMUHAHTH
Toja, BB3pacTTa, Oposl PUCKOBH (aKTOpU M OTAETHHUTE PD
OT BBIIPOCHMKA, MOKa3BaT, Y€ BOJCHIMTE IPEIAUKTOPU Ha
OCTEOIEHMAATA M OCTEOINop3ara ca: YKEHCKHUST I10J, Bb3pacT
Hajg 50 1., OposT Ha puckoBute (akropu. [lomydeHnte ot Hac
pe3ynTaTH ChOTBETCTBAT HA JJAHHHUTE OT CBETOBHATA JINTEPATYPA,
JIOKa3Ballll, 4e )KeHHUTe, 0COO0CHO cie 50-roaunHara ci Bb3pac,
ca 3HaYMMO TI0-3aCEerHATH OT OCTEOIOP03a U CBbP3AHHUTE C Hesl
(bpakTypu B CpaBHEHHE C MBIKETE, HE3aBUCUMO OT TEXHUKHTE
3a m3MepBaHe Ha koctHara wmaca (4,10). Pasnukure Mmorar
Ja ObJar OOSICHHEHM C TOBa, Y€ MEBXKETe, OT eIHA CTpaHa,
HATPYIIBAT 3HAYUMO MO-TOJISIMA [THKOBA KOCTHA Maca IOpaJIiH 2-Te
JOITBJIHUTEITHN TOJIMHH Ha TIPe/ITyOepTeTeH PacTeX U IO-IbIIUs
TIepHof Ha ITyOepTEeTHO CH3psBaHE, T.€ MO-TOJEMHS “‘TIepHoa Ha
CcKeneTHa KoHcomuanus” (Kato BETMYMHA M MPOIBIDKUTEITHOCT)
(11). Ot apyra ctpaHa, JHIIcaTa HA MEHOTAY3aJeH CKBUBAICHT
BOJIH JI0 3HAYMMO I10-KbCHA M MO-C1aba Bb3pacToBO 00yCIIOBEHA
KOCTHA 3ary0a rpu Tsx (4).

[pencraBeHUsIT perpecCHOHEH MOJIEN COYH, Y€ KOCTHHMST CTarycC
TIpH JKEHHTE CE OTPEZIEIIsl B 3HAYMMa CTETIeH OCBEH OT Bb3pacTra
n Opos Ha P®, or dammnnara aHamHe3a 3a OCTEONOPO3a,
XOPMOHAJIHHSL CTaTyc M THOTIOHOMYyIIeHeTo. KoctHara Maca
ce HaMMpa IIOJ CHJICH TeHEeTHYeH KOHTPOJ, JOKa3arescTBara
3a KOETO CE OCHOBABAT KAaKTO HAa M3CICIBAHMSA HA JBOWKH
OnuM3HaLM, Taka U Ha JJaHHU OT (haMusIHK rpoyuBaHus. [Ipuema
ce, ue oxormo 70% (50-90%) or BapuaTMBHOCTTa HAa KOCTHATA

HEALTH PROMOTION AND DISEASE PREVENTION

familial predisposition to osteoporosis were leading
among women and the triade of smoking, hormonal risk
component (low testosterone levels) and positive family
history, arranged according to their significance, were
leading among men. Differences were found between
women and men in the distribution of basic indicators
for osteoporosis — men reported more frequently one or
more fractures at minimal trauma while women reported
3 cm and more reduced height ( indicator of compression
vertebral fractures), which illustrated the gender-specific
localization of osteoporosis fractures (5). On the other
hand, it has been shown that individuals who have suffered
from fracture at low-trauma injury, have two times greater
risk of further fractures, in spite of their age, bone mineral
density and RF (9). Regular smoking of over 20 cigarettes
a day was found to be the leading behavioral risk factor
for both genders. The analyzed results from the survey,
carried out in 2003 among 1611 individuals, aged from
18 to 89 years, were similar (7).

It has been shown that osteoporosis is a disease with
multifactorial genesis, which is directly related to the
decreased bone mass, determining the reduced bone
strength and the lower resistance to physical load (2,3,8).

Data from QUS indicated 1.2 and 1.8 times higher
prevalence of osteopenia and osteoporosis among women
compared to men. Results from logistic regression,
including determinants like gender, age, number of risk
factors and individual RF from the questionnaire, pointed
out that the female gender, age above 50 years, number
of risk factors were the leading predictors of osteopenia
and osteoporosis. Our results are consistent with world
literature data, providing evidence that women, especially
after the age of 50, suffer significantly more from
osteoporosis and related fractures compared to men,
regardless of the techniques for bone mass measurement
(4, 10). These differences can be explained, on one hand,
by the significantly greater peak bone mass, accumulated
in men during the two additional years of prepubertal
growth and the longer period of pubertal maturation, i.e.
the longer “period of skeletal consolidation™ (with respect
to its magnitude and duration) (11). On the other hand,
the lack of menopausal equivalent among men induces
a significantly later and lower age-related bone loss (4).

The presented regression model shows that the bone status
of women is significantly more dependent not only on the
age and the number of RF, but also on the family history
of osteoporosis, hormonal status and smoking. The bone
mass is under strong genetic control, according to the
evidence from twin and family studies. It is estimated
that about 70% (50-90%) of the bone density variation
in is due to heredity. The degree of genetic determination
expression changes with age and varies in various skeletal
sections — being more pronounced in younger age and in
spine compared to extremities (12,13).

A great number of epidemiological studies provide
evidence for an inverse correlation between bone mineral
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IUTBTHOCT C€ JbJDKH Ha HacnecTBeHocTTa. CTeneHTa Ha IposiBa
Ha TeHeTHM4YHaTa OOYCIIOBEHOCT ce MPOMEHsS C BBb3pACTTa U €
pa3irYHa B Pa3IMYHHUTE CKEJICTHHU TOUKHU — MO-CHJTHO M3Pa3eHa B
MJIaJia BE3pAacT U B TPEOHAYHMSA CTHIIO B CpaBHEHHUE C KPAHHUIIUTE
(12,13).

MHOXECTBO €NHAEMHOJIOTHYHH TIPOYYBAaHMS JJOKa3BarT oOpaTHa
KOpEJIallMOHHA 3aBHCHMOCT MEXKIy KOCTHaTa MHHepajHa
TUTBTHOCT M XOPMOHATHHATE IIPOMEHH 1 COYaT, 4e KbCHOTO MEHapXe
WIM aMEeHOpesTa NPH CIOPTUCTKH, OACpUHU WIIM MOMHYETA,
0OJHH OT QaHOPEKCHsl, € 3HaYMM PUCKOB (DAKTOp 32 OCTEOICHUS,
cyoonrrnmanna [IKM 1 pasButHe Ha ocTeormopo3a B 3psuia
BB3pact (14,15). EctporeHHHAT neHIMT Npey HACTHIIBAHETO
Ha MEHOTIay3aTa (aMeHopest Hajl 3 Mecella), paHHaTa MeHOIay3a 1
XUITOTOHA/IU3MBT Ca CBIIO €IHU OT BOJICLIUTE PUCKOBH (PaKTOPH
3a ocTeorop3a u nociensany ppaxrypu (4,10).

TIOTIOHOITYIIIEHETO € TMOBEIEHIECKH PUCKOB (DaKTOP, TIOBJIHSBAILL
B 3HaUMMa CTEIEH KOCTHHUS MeTa00mM3bM. HUKOTHHBT U KaMUSAT,
CBHIIBPIKAIIH CE B IIMUTAPUTE, OKA3BaT JUPEKTEH TOKCHYUEH e(eKT
BBPXY KOCTHUTE KJIETKH. [Ipe/morara ce, ue HUKOTHHBT TIOTHCKA
¢yHKImITe Ha OcTeobmacTuTe. MHIMPEKTHO TIOTFOHOITYIIIEHETO
BIIHsIe BBPXY KOCTHATA XOMEOCTa3a, KaTo HaMalsiBa KaJIIHeBara
abcopOuus B uepsara (3,16).

JXKennte, KOWMTO TMyIIaT CHCTEMHO, Ca C MO-HHUCKA KOCTHA
IUTBTHOCT B CPaBHEHHE C HEMYIIAYKUTe M TMOpPajd TOBa, Y
TIOTIOHOITYIIIEHETO CE CBHP3Ba C MO-HUCKK HHUBA Ha ECTPOTCHHTE,
TI0-paHHa MEHOMAy3a U HamanieHa TenecHa maca (17). JlokazaHo
€, Y€ TFOTIOHOIYIICHETO TTOBHINABA PUCKA OT OCIPEHH (BpaKTypu
¢ 31% nipu >xenuTte U ¢ 40% npu MBXKETE TMyIIady B CPaBHEHHE C
HeTyIaunTe, PH eJHAKBA KOCTHA IUTHTHOCT, MH/ICKC Ha TEeCHa
Maca 1 Bb3pacT (16).

TpsidBa a moauepraeM, de BbIpocute Ha “EnHOMUHYTEH TecT
3a OIlEHKAa Ha PUCKAa OT OCTeoropo3a” He oOXBaliar Ipsiiara
PHCKOBA KOHCTENALIMS 32 Pa3BUTHE HA 3a00JISBAHETO U HE [1aBaT
BB3MOXKHOCT J1a ObJIe OTUETEHO BIMSHHETO Ha TaKUBa (aKTOpH
KaTo: TeJleCHa KOHCTUTYIHs (TelleCHa Maca M PBCT); BB3PacT
Ha HACTBIIBAHE HA MEHOIIAy3aTa; OOE3[BMIKBAHE M HaMaleHa
JIBUTATEIHA aKTUBHOCT;, HamasieH npuem Ha Ca; ChCTOSHUS,
BOJICIM JI0 HaMaJleHo ycBosBane Ha Ca (7aktoseH medurmr,
XpaHUTEPHUTE ANCPIUH U Jp.) WK MoBHIeHa 3aryoa Ha Ca (B
ciydast 6ostectTa Ha KpoH He MOKe J1a 1ajie MbjIHa KapTHHA Ha
MatabCOPOIIHOHHIS CHHIPOM); CHIOKPHHHN WA THHEKOTIOT HIHH
3a00BaHUA W JPYTH STPOTEHHO OOYCIOBEHH CHCTOSHHS,
OTTOBOPHH 32 Pa3BUTHETO HA BTOPHYHA OCTEOIIOPO3a.

WUssogu

1. Or HampaBeHOTO MpOyuYBaHE Ype3 AHKETEH BBHIPOCHUK U
YNTPa3ByKOBa JEH3UTOMETPHUS CE€ YCTAaHOBSBA HAJIMYHUETO U
00XBaThT Ha MpoOJIEMa OCTEOIOPO3a CPEA 3APaBU MHIWBHIA B
aKTHBHA Bb3pacT.

2. Pesynrarute OT yaTpa3sByKOBaTa OCTEOMETPHS [TOKA3BAT, Y€ OT
ocTeornopo3a ca 3acernaru 7,8% OT W3CIEBAHUTE - MTOYTH TPH
weTH noBede sken (8.0%), orkonkoro Mexe (2.7%). Ore 26,0%
or u3BazKkara ca ¢ ocreorenus (26.40% sxeru u 14.70% mbxe).

3. VeraHoBsiBa ce, 4e MOMYIAIHOHHHUSAT PHCK 33 OCTEOIOpo3a €
CTaTUCTUYCCKU 3HAYMMO IIO-HUCBK IIPU MBXKETC B CPAaBHCHHUC
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density and hormonal changes, indicating that the late
menarche or amenorrhea among sportswomen, ballet-
dancers or girls, suffering from anorexia, is a significant
risk factor for osteopenia, suboptimal peak bone mass and
OP in adult age (14,15). The estrogenic deficit before the
onset of menopause (amenorrhea for more than 3 months),
early menopause and hypogonadism are also among
the leading risk factors for osteoporosis and subsequent
fractures (4.10).

Smoking is a behavioral risk factor, significantly
influencing bone metabolism. Nicotine and cadmium,
contained in cigarettes, have a direct toxic effect on bone
cells. It is presumed that nicotine inhibits osteoblast
function. Smoking indirectly affects bone homeostasis,
reducing intestinal calcium absorption (3.16).

Women smokers have lower bone density compared to
non-smokers also because smoking is associated with
lower estrogen levels, earlier menopause and reduced
body weight (17). It has been demonstrated that the
smoking increases the risk of hip fractures by 31% in
women and 40% smokers men compared to non-smokers
with same bone density, body mass index and age (16).

We must emphasize that the questions of “One-minute
osteoporosis risk test” do not cover the whole risk
constellation for the disease and do not allow to assess
the influence of factors like: body constitution (body
mass and height), age of menopause onset; lack of
physical activity and reduced motor activity; reduced
Ca intake; medical conditions leading to reduced Ca
absorption (lactase deficiency, nutritional allergies etc.)
or increased Ca loss (in this case the Crohn’s disease is
only a part of the malabsorption syndrome); endocrine
or gynecological diseases and iatrogenic conditions,
responsible forthe development of secondary osteoporaosis.

Conclusions

1. The present study, using questionnaire and QUS,
identifies the presence and extent of osteoporosis among
healthy and active-age individuals.

2. The results of ultrasound osteodensitrometry show that
osteoporosis affected 7.8% of subjects - almost three times
more women (8.0%) than men (2.7%). Another 26.0 % of
the sample had osteopenia (26.40% women and 14.70%
men).

3. It has been found that the population risk of osteoporosis
was significantly lower among men and increased with
age among women. The higher risk status was observed
among women aged above 50 years. The leading
determinants of osteopenia and osteoporosis: female
gender, age above 50 years and number of risk factors
were identified through logistic regression.

4. The leading predictors of reduced bone mass in women
were hormonal factors, positive family history and
regular smoking of over 20 cigarettes a day as well as
indicators for the presence of osteoporosis - one or more
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C JKEHHUTE U NPH JKEHUTe HapacTBa ¢ Bb3pactra. C Hail-BUCOK
pUCKOB craryc ca xeHute cnen 50-romumna Bb3pacT. Upes
JIOTHCTUYHA PErPeCcHsi Ca MOCOYCHH BOJICIIUTE ASTEPMUHAHTH Ha
OCTEOIIEHHUSTA U OCTEOIOp3aTa - )KEHCKH 0JT; Bb3pacT Hax S0 T. u
Opoii Ha prCKOBUTE (HaKTOPH.

4. Bojiely peAMKTOpH Ha HaMaJleHaTa KOCTHA Maca [PH KEHUTE
ca XOPMOHAITHUTE (haKTOPH, MOJIOXKHUTEIIHATA (haMIITHA aHAMHE3a
U PEryJsipHOTO TIOTIOHOITyIIeHe Haj 20 urapy JTHEBHO, KaKTO 1
WHJMKATOpUTE 33 HAJIMYME Ha OCTEOIOpo3a — €/[HA WM IOBeYe
(bpakTypu IIpy MUHUMAJIHA TPaBMa U HAMaJIeH PBCT C I0BeYe 0T 3
cm. TIpeuioKeHOTO PerpecHOHHO YpaBHEHHE MOXKE 1A TTOCITYKH
3a TIPOrHO3MPaHEe Ha CTOMHOCTHTE Ha T-CKOp NMpH M3CIIeBaHE C
YJITpa3ByKoBa OocTeoMeTpHsi. MallkusT Opoid M3ClieBaHH MBXe
HE I03BOJsIBA Jia ObJar HalpaBeHW KaTerOPUYHU W3BOIM I10
OTHOIIICHHE Ha BPb3Kara Ha PUCKOBUTE (PAaKTOPH U CHCTOSTHUETO
Ha KOCTHaTa CUCTeMa.

5. 3a 11a ce M3BBPIIM TO-TIPEIM3HA OIIEHKA Ha BB3JICHCTBHETO HA
puCKOBHTE (DAKTOPH 3a PA3NpPOCTPAHEHUETO HAa OCTEOIOpPO3ara,
ce Hajara 7a Obae pa3paboTeH, CTaHAAPTH3UPAH W BaJINIHPaH
BBIIPOCHHK, KOHTO Ja BKJIOYBA MO-TOMSIM Opoi (akTopu H
JIIMEHCHH Ha OCTEONpo3HMs prcK. CaMo 0 TO3H Ha49MH PaHHOTO
nIeHTU(UIMPaHe Ha PUCKOBaTa KOHCTENAIWS B PA3IMIHHUTE
BB3PacTOBH TIEPHOAM TIPU MBKE W JKEHH INE JaJe HaydHO
000CHOBaHA OCHOBA 332 HACOYEHM HMHTEPBEHIIOHHH ITOIXOMIH,
KOMTO 1IN JOBEJaT [0 penylypaHe Ha WHIWBHIYATHOTO
U TIOMYJNAIOHHOTO pPAaBHUIIE HAa pPUCKa 3a OCTEOIOpo3a H
CBBP3aHNTE C Hesl (PPAKTYPHL.
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NMPOYYBAHE HA ®AKTU4YECKOTO
HAJTUYUE HA YITTPABUOJETOBU (UV)
®UITTPU B bBJITAPCKW CITbHLUE3ALLUTHI
KOSMETU4HN NPOAYKTHU

Crosinka ¥Y3yHoBa, AHTOH Taues, luana Yoxamxkuena,
Hans BacuieBa

Hauuona/zey YeHmvp no onaseane Ha 06%;80711661—!01”)10 30]9&68

Pe3lome

Bawumama om UV avuu ce onpedens om enooicenume UV
Gurmpu 8 kosmemuunume npooykmu.Coovpoicanuemo um e
CMpPO2O Pe2aMeHmUpano 6 esponelickomo U 8 OwblieapcKomo
saxkonooamencmso. Heobxooum e cmpoe konmpon 3a cnazeame
Ha me3su Hopmu. 3a pazodensne u onpeoensine na UV gpurmpu, npu
MSIXHOMO CbEMECHO NPUCLCIBUE 6 CIbHYE3AUWUMHU KO3Me-
MUYHY NPOOYKMU, Ce UNON36aM NPEOUMHO GUCOKOYUYECGUMETHU
MemooU ¢ BUCOKOEHEKMUBHA MEUHA XPOMAMOopapusl.

Lenma na npoyusarnemo e 0a ce ycmanosu peaiHomo cobObpoica-
nue na UV uimpume, obseenu om npouzsooumeis 6opxy
emukemume u 6 00CUEMO HA ObI2APCKU  CIbHYES3AUUNMHU
KOMemu4HU BPOOYKNIU U CbOMBEMCMEUENO ¢ USUCKEAHUSIMA HA
3AKOHOOAMENCMBONO.

IIpoyusanemo e nposedeno ¢ 18 OGwreapcku cronyesawumnu
KOMemuuHy NPOOYKma Ha yemupu 0va2apcku npou3eooumeri.
3a pazoensinemo u onpedensiHemo Ha GCUUKU, CbObPICAUU
ce 6 usnumeanume kosvemuyru npodykmu UV gummpu ca
usnonzeanu paspabomernu u sanuoupanu ¢ HIJOO3 memoou ¢
sucokoeghexmusna meuna xpomamozpagpus (HPLC) u cnexmpo-
omomempuunu memoou.

O6wo ca usnumanu 56 UV gpurmvpa 6 18 npobu kozmemuunu
npooykmu. Ilonyuenume pesynmamu noKazeam HeCvenadeHue
Ha ycmanoeeHomo peanto cvowvpoicanue Ha UV dunmpu, npu 34
(60,7%) om ecuuru uznumsanust (0bwo 56), kamo npu 3 om msx
(5,3%) UV unmpume ne ce omxpueam, npu 22 (39,3%) - ca no-
Hucku om oosisenume 8 peyenmypama cpeono ¢ 40,76%, a npu 9
(16,1%) - ca no-sucoxu cpeono ¢ 23,5%.

Tesu dannu 0oxazeam omMcbLCMEUeno Ha KOHMPOL OM CIpaHd
Ha npouszeooumenume  npu eracavemo Ha UV guimpu 6
KOMemu4Hume npOOYKMU 3a CMPUKMHO CNA36aHe HA peyen-
mypama, npu  XOMO2EHUSUPAHEMO HA NPOOYKMume, d Cbujo
maxa u npu creoene 3a cmaduimocmma na UV guimpume 6
Kosmemuunume npooykmu. Heobxooumo e nposexcoanemo Ha
NOOOOHU U3CTE08AHUL OM CMPAHA HA KOHMPOJIHUME OP2aHu 3d
HeQONYCKaHe HA MAKUBA HeChOMBEeNCmeEUsl.

Hezasucumo, ue nonyuenume KOHYSHMpAayuu He npesuuiasam
MAKCUMATHO OONYCIUMUME NO €8PONEUCKOMO U ObI2apCKONO
3AKOHOOAMENCMBO,  BCSIKO omcvcmeue
wn npedosupane cnpamo peyenmypama 600U 00 NPOMAHA HA
obsisenama evpxy emukema kamezopust Ha 3awuma om UV rouu
u 00 Oe3uHgopmayus Ha nompedbumenume, ¢ PUCK O y8peicoad-
HUsL NPU NPOOBIICUMENTHA eKCNO3ULYUSL HA CTbHYe.

Hamaneno ejlazcawne,

KorouoBu mymu: UV dunrpu, CTbHIC3AIIUTHHA KO3ME-
THYHH TIPOJTYKTH, METO/IM 32 U3MUTBAHE, KOHI[CHTPALIHSI
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STUDY ON THE PRESENCE

OF ULTRAVIOLET (UV) FILTERS
IN BULGARIAN SUNSCREEN
PRODUCTS

Stoyanka Uzunova, Anton Tacheyv,
Diana Chohadjieva, Nadia Vasileva

National Center of Public Health Protection

Abstract

The protection against UV rays is determined by the
incorporated UVfiltersincosmetic products. The contentof
UV filters is strictly regulated by European and Bulgarian
legislation. Strict control is needed for the observation of
these regulations. For separation and determination of
UV filters in their combined presence in sunscreens high
performance liquid chromatography (HPLC) methods
with highly effective liquid chromatography were mainly
used.

The aim of this study was to establish the real content of
UV filters, indicated on the labels by producers and in the
dossier of Bulgarian sun protection products, as well as
the compliance with legislation requirements.

The study was conducted on 18 Bulgarian sunscreens
produced by four Bulgarian companies. For separation
and determination of all UV filters contained in tested
sunscreens HPLC methods with high effective liquid
chromatography and spectrophotometric  methods
developed and validated at the National Center for Public
Health Protection (NCPHP) were used.

Atotal of 56 UV filters in 18 samples of cosmetic products
were tested. The results obtained showed a discrepancy
of the established real content of UV filters in 34 (60,7%)
of all tests (a total of 56), as in 3 of them (5,3%) UV filters
were not detected, in 22 (39,3%) — they were lowered
than the declared ones in the formulation by average of
40,76%, and in 9 (16,1%) — higher by average of 23,5%.
These data show the lack of strict control on the observa-
tion of formulations on behalf of the producers for the in-
corporation of UV filters, homogenization of the products
as well as ascertainment of the stability of UV filters in
cosmetic products. The conduction of similar studies is
necessary for the regulatory bodies in order to avoid the
above mentioned discrepancies.

Independently of the fact that the received concentrations
do not exceed the maximum admissible concentrations
adopted by European and Bulgarian legislation each de-
creased incorporation, absence or overdosing versus the
stated formulation leads to a change in the factor of sun
protection against UV rays declared on the label and mis-
leads the consumers which can cause a risk for damages
at long-term sun exposure.

Key words: UV filters, sun protection cosmetic
products, test methods, concentrations
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B ko3MeTnuHMTE TPOAYKTH 33 MPOABDKUTEHO U3JIaraHe
Ha CITBHIIE, C IIeT MaKCHMaJHa 3alluTa Ha KO)Kara, ce Biarar
pazmuuan UV ¢untpu 3a cbyerana 3anmra or UVB u UVA
Tpun — XumMuaHE 1 pmsnaHn. Coappxannero Ha UV duntpu
B KO3METHYHUTE MPOAYKTH € CTPOro periaMeHTHPaHO B
esporeiickoro (DIR.76/768/EEC u HeliHuTe H3MEHEHHs |
JIOMTBJTHEHHST) M B OBJITapCKOTO 3aKOHOmaTencTBo - Hapenba Ne
36 Ha M3 u HeitHuTe M3MeHeHus U pombiHeHns (1). HeoGxommm
€ CTpOr KOHTPOII 3a CIia3BaHe Ha Te3u Hopmu. OT apyra cTpaHa,
HeZocTarbyHaTa KoHreHTpams Ha UV ¢untpu 3a mocturane Ha
00siBeHaTa BbpXY €THKeTa 3aIl|Ta, JOBEK/IA 10 HEOIAronpusTHH
e(extu ot Br3neiicTBreTo Ha UV mhum.

3a pasnensine u onpexensine Ha UV ¢uwitpy  npu TIXHOTO
CBbBMECTHO IIPUCHCTBHE B  CIIBHIIE3AIIMTHA  KO3METHYHH
NPOIYKTH, CE€ W3MOJI3BAT IIPEIMMHO BHCOKOUYBCTBUTEIIHH
METOIM C BHCOKOC(eKTHBHA TeyHa xpomarorpadus. Kedor-
Hackman et al. (2) pasgenst u onpenensit KOIMYECTBEHO C
BUCOKOG()EKTHBHA TEYHA Xpomarorpadust meT OT Haif-uecTo
W3IIOJI3BAHNTE B CITBHIIE3ALIMTHH KO3METHYHH npomyktn UV
¢buntpu ( OKCHOCH30H, OyTHII METOKCHINOCH30IT METaH, OKTHIT
METOKCHI[MHAMAT, OKTHI CaJMIIaT W xomocaiar). pyru
apropu (3) mpemarar aHaIMTHYCH METOJ 3a ONpENCIsHEe Ha
UV ¢untpu, ocHoBaBam| ce Ha TBBPAO(A30Ba EKCTPAKIIHS,
MOoCJIe/IBaHa OT BHCOKOE(EeKTHBHA TeyHa Xpomarorpadus.
L.Dencausse et al (4) chiio mpenarar MeTos ¢ BACOKOS(heKTHBHA
TeyHa Xpomarorpadusi ¢ Juofapell AETeKTop 3a ChbBMECTHO
onpezessiHe Ha Turocopd S u Tpu npyru capHuesanmTHn UV
¢buntpy — OKCHOEH30H, OyTHIMETOKCHIMOEH30MJI METaH H
okrunmerokcuiHamar. A.Chisverta et al. (5) onpenensr naii-
usnomBanute Bomopasreopumu UV duntpu — cymicoOeH30H
(6enzoeron-4),  TepedramuaeH  aukamdop  cynpoHOBa
KUCeNMHA U 2-(heHmI0eH3MMHIa3001-5-Cyl(h)OHOBA KHCEINHA, B
CITBHLIETIPEATIa3HN CIPEHoBe U Ha BOiHA OCHOBA. Te m3monsBar
TeYHOXpoMaTorpajcka TeXHHKa C TIOABIKHA (haza eTaHOoII:
anerarer Oydep pH=4,6 (30:70 v/v).

LlenTa Ha IPOYYBAHETO € Jia C€ YCTAHOBH PEATHOTO ChIbpPIKaHUE
Ha UV ¢urpuTe, 00sBEHI OT IPOM3BOAUTEIIS BBPXY €THKETHTE U
B JIOCHETO Ha OBJITapCKH CITBHIIE3AMTHA KO3METHYHH ITPOYKTH
U CHOTBETCTBUETO C M3UCKBAHHATA HA 3aKOHOATEIICTBOTO.

Marepuanu u metogu

[TpoyuBanero e mpoBeneHo ¢ 18 OBATapcKHM CIBHIIE3AIUTHA
KO3METHYHH TIPOAYKTa HA YETUPHU OBJITAPCKH TPOU3BOIAUTEIH,
KouTo ca koxupanu ¢ konose b1, b2, B3 u b4, ¢ e 3ana3ane Ha
(upmeHara TaiiHa:

ITpo6Ga 1 na npouzBoauTten b1 - CirbHIIE3aAIIUTEH IOCUOH, ChIBP-
xart UV punrpu: Butyl Methoxydibenzoylmethane, Octocrylene,
Octyl Salicilate, Homosalate, 2-Phenylbenzimidazole-5-sulfonic
Acid, Disodium Phenyl Dibenzimidazole Tetrasulfonate.

IMpoba 2 wna mnpomsBomuren bl — CrpHIE3ammMTEH Kpem
3a gmue, ceappkam; UV ¢mrrpu: Octyl Triazone, Butyl
Methoxydibenzoylmethane, Octocrylene, Titanium Dioxide.

ITpoba 3 nHa mpomseomuten B2 — Macno 3a MHTCH3MBEH 3arap,
ceabpakaio UV dunrsp: Octyl Methoxycinnamate.

ENVIRONMENTAL HEALTH

Cosmetic products applied for maximal skin protection
against long-term sun exposure contain UV filters
for combined protection against UVA and UVB
radiation — physical and chemical. The content of UV
filters in cosmetic products is definitely regulated by
EU legislation (DIR 76/768/EEC and its amendments
and annexes) and by Bulgarian regulations (Ordinance
Ne 36 of the Ministry of Health and its amendments and
annexes) (1). The observation of the stipulated limits
has to be strictly controlled. On the other hand, the
insufficient concentration of UV filters for achieving the
safety indicated on the label can lead to adverse effects of
UV radiation.

Chromatographic methods (HPLC) were applied for
separation and quantitative determination of UV filters
in sunscreen formulations. Kedor-Hackman et al. ( 2)
separate and determine quantitatively 5 UV filters widely
used in sun protection cosmetics by HPLC method
(Oxybenzone, Butyl Methoxydibenzoylmethane, Octyl
Methoxycinnamate, Octyl Salicilate and Homosalate).
Other authors (3) propose an analytical method
based on solid phase extraction followed by HPLC
determination of UV filters. L.Dencausse et al (4) also
propose a HPLC method with a diode array detector for
determination of Tinosorb S and three other sunscreen
agents — oxybenzone, butyl methoxydibenzoylmethane
and octyl methoxycinnamate. A.Chisvert et al., (5)
determine the three most used water soluble UV filters
— sulisobenzone (benzophenone-4), terephthalylidene
dicamphor sulfonic acid and 2-phenylbenzimidazole-5-
sulphonic acid in aqueous sunscreen sprays. They use a
liquid chromatography technique with a mobile phase of
ethanol-acetate buffer of pH 4.6 (30:70, V/v).

The aim of this study was to establish the real content of
UV filters, indicated on the labels by producers and in the
dossier of Bulgarian sun protection products, as well as
the compliance with legislation requirements.

Materials and methods

The study was conducted on 18 Bulgarian sunscreens
produced by four Bulgarian companies coded with B1,
B2, B3 and B4 in order to protect trade secrets.

Sample #1 of the Company B1 — Sun protection lotion
containing UV filters: Butyl Methoxydibenzoylmethane,
Octocrylene, Octyl Salicilate, Homosalate, 2-Phenylben-
zimidazole-5-sulfonic Acid, Disodium Phenyl Diben-
zimidazole Tetrasulfonate.

Sample #2 of the Company B1 — Sun protection cream
for face containing UV filters: Octyl Triazone, Butyl
Methoxydibenzoylmethane,  Octocrylene,  Titanium
Dioxide.

Sample #3 of the Company B2 — intensive sun (tanning)
oils, containing UV filter: Octyl Methoxycinnamate.

Sample #4 of the Company B2 — Sun protection milk,
containing UV filters: Octyl Methoxycinnamate, Titanium
Dioxide.
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IIpoba 4 na mnpowmsBomurea b2 — CIIBHIEC3AIIMTHO MIISKO,
ceappkamo UVgurrpu: Octyl Methoxycinnamate, Titanium
Dioxide.

Ilpoba 5 na mnpoumsBomurea b2 — CIIbHIIE3AIIMTHO MIIKO,
ceappkamoUV dunrpu: Octyl Methoxycinnamate, Titanium
Dioxide.

Ilpoba 6 Ha mpowmsBomuren b2 — CIrbHIIE3AIIUTHO MIISKO,
ceapprkario UV ¢unrpu: Octyl Methoxycinnamate, Oxybenzone,
Titanium Dioxide.

[Ipoba 7 wa mpowmsBomuren b2 — CIIBHIE3AIIUTHO MIISKO,
ceapprkarto UV punrpu: Octyl Methoxycinnamate, Oxybenzone,
Titanium Dioxide.

[Ipoba 8 wa mpowmsBomuren b2 — CIrbHIE3AIMMTHO MIISKO,
ceabprkaino UV dunrpu: Octyl Methoxycinnamate, Oxybenzone,
Titanium Dioxide.

[Ipoba 9 wa mpowmsBomuren b2 — CIrbHIE3AIMMTHO MIIKO,
ceabprkain UV dunrpu: Octyl Methoxycinnamate, Oxybenzone,
Titanium Dioxide.

[po6a 10 ra mpousBoauTen b2 — CorpHIIE3aNTEH KPEM 3a JIUIIE,
ceabpakain UV dunrpu: Octyl Methoxycinnamate, Oxybenzone,
Titanium Dioxide.

IIpoda 11 nHa mpomsBomuren b3 — CopHIE3aIUTEH JIOCHOH,
comppkaiy UV ¢urrpu:  Octyl  Methoxycinnamate, Butyl
Methoxydibenzoylmethane.

IMpoda 12 na npowmsBomuten b3 — CirbHIE3AIIUTEH JIOCHOH,
cemppkarr UV ¢mrrpu:  Octyl  Methoxycinnamate, Butyl
Methoxydibenzoylmethane

[Tpoda 13 na npowmsBoguten b3 — CirbHIE3aIIMTEH JIOCHOH,
cemppkarr UV ¢mrrpu:  Octyl  Methoxycinnamate, Butyl
Methoxydibenzoylmethane, Titanium Dioxide.

[Ipoba 14 na npoumsBomuten b3 — CrpHIE3alMTEH JOCHOH,
cemppkair UV ¢urrpu:  Octyl  Methoxycinnamate, Butyl
Methoxydibenzoylmethane, Titanium Dioxide.

[Tpoda 15 na mpowmsBoguren b3 — CirbHIE3aIIMTEH JIOCHOH,
ceappkaiy UV dwwrrpu:  Butyl  Methoxydibenzoylmethane,
Octocrylene, Titanium Dioxide.

[Ipo6a 16 wa mpowmssomuten b4 — CopHIE3aIIUTEH Kpem C
EKCTPaKT OT anoe Bepa, chappikaiy UV ¢urrpu: Oxybenzone,
Butyl Methoxydibenzoylmethane, Octocrylene, Octyl Salicilate,
Titanium Dioxide.

[Ipo6a 17 na mpowmsBomuren b4 — CIpHIE3ANUTHO ILIAKHO
MISIKO 3a Jena ¢ Jl-maHteHonm + pacTUTeNeH W BUTAMUHEH
koMmIuUieke, chabpkamo UV ¢urrpu:  Oxybenzone, Butyl
Methoxydibenzoylmethane, Octocrylene, Octyl Salicilate.

[Ipo6a 18 wa mpomsBomuren b4 — CrpHIE3amUTEH KpeMm 3a
JIMne € po30oBa BOJAA, BUTaMHH E, MacJIO OT 1I€a M MakKaJaaMmus,
ceabprkain UV dunrpu: Octyl Methoxycinnamate, Oxybenzone,
Butyl Methoxydibenzoylmethane, Octocrylene, Octyl Salicilate .

3a pa3nensHeTo W ONpPENe/SIHETO HA BCHYKH, ChABPIKAIH
ce B U3NUTBaHUTE Ko3MeTW4HH mponykth UV duntph, ca
M3MoNM3BaHu  pazpaborenn n Banmuaupanu B HIIOO3 meromu

ENVIRONMENTAL HEALTH

Sample #5 of the Company B2 — Sun protection milk,
containing UV filters: Octyl Methoxycinnamate, Titanium
Dioxide.

Sample #6 of the Company B2 — Sun protection milk,
containing UV filters: Octyl Methoxycinnamate,
Oxybenzone, Titanium Dioxide.

Sample #7 of the Company B2 — Sun protection milk,
containing UV filters: Octyl Methoxycinnamate,
Oxybenzone, Titanium Dioxide.

Sample #8 of the Company B2 — Sun protection milk,
containing UV filters: Octyl Methoxycinnamate,
Oxybenzone, Titanium Dioxide.

Sample #9 of the Company B2 — Sun protection milk,
containing UV filters: Octyl Methoxycinnamate,
Oxyhbenzone, Titanium Dioxide.

Sample #10 of the Company B2 — Sun protection face
cream, containing UV filters: Octyl Methoxycinnamate,
Oxybenzone, Titanium Dioxide.

Sample #11 of the Company B3 — Sun protection lotion,
containing UV filters: Octyl Methoxycinnamate, Butyl
Methoxydibenzoylmethane.

Sample #12 of the Company B3 — Sun protection lotion,
containing UV filters: Octyl Methoxycinnamate, Butyl
Methoxydibenzoylmethane

Sample #13 of the Company B3 — Sun protection lotion,
containing UV filters: Octyl Methoxycinnamate, Butyl
Methoxydibenzoylmethane, Titanium Dioxide.

Sample #14 of the Company B3 — Sun protection lotion,
containing UV filters: Octyl Methoxycinnamate, Butyl
Methoxydibenzoylmethane, Titanium Dioxide.

Sample #15 of the Company B3 — Sun protection lotion,
containing UV filters: Butyl Methoxydibenzoylmethane,
Octocrylene, Titanium Dioxide.

Sample #16 of the Company B4 — Aloe \era sun
protection cream, containing UV filters: Oxybenzone,
Butyl Methoxydibenzoylmethane, Octocrylene, Octyl
Salicilate, Titanium Dioxide.

Sample #17 of the Company B4 — Sun protection milk
for kids with D-panthenol + herbal and vitamin complex,
containing UV filters: Oxybenzone, Butyl Methoxydiben-
zoylmethane, Octocrylene, Octyl Salicilate.

Sample #18 of the Company B4 — Sun protection
face cream with rose water, vitamin E, shea butter
and macadamia nut oil, containing UV filters: Octyl
Methoxycinnamate, Oxybenzone, Butyl Methoxy-
dibenzoylmethane, Octocrylene, Octyl Salicilate.

At the National Center of Public Health Protection
(NCPHP) HPLC and spectrophotometric methods (6) for
separation and determination of UV filters in sunscreens
were developed and validated.

HPLC methods for the separation and determination
of chemical UV filters were used following the
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¢ BucokoepekriBHa TeyHa xpomarorpadus (HPLC) (6) wu
criekrpooromerprarn Metoru (6).

3a pazzensHeTo M omnpenensiHeto Ha xumuanure UV ¢drorrpu
ca mnonzBann HPLC meromu, npu criepHara xpomarorpadcka
crcrema: TedeH xpomarorpad —,,Agilent” HP1050 UV-nerexrop;
konona-LiChrospher®100 RP-18 — 5 pm Merck; tepmocrar
3a kononara — 30°C; umxextop: Rheodyne 750; codryep 3a
obpabotka Ha nanau: ChemStation.

3a IpUroTBSHE Ha NPOOWTE, HA AHATUTHYHA BE3HA C TOYHOCT
+ 0,0001g, ca mperenan 0,019 OT KO3METHYHHS TPOOYKT B
OexepoBa wama ot 25 CM® M KOIMYECTBEHO Ca TPEXBBPIISTHU
C CTHWIIOB aJKOXOM B MepureiHa koiba or 50 ¢cm?. Ot Taka
THIOJTy4eHHs pa3TBOp Ha Mpobara ca (QIITpyBaH! JIBE YCIIOPSIHH
npodu npe3  Guntbp 0.45 um u ca umkekrupanu mo 50 pl B
MHXEKTOpa Ha TEYHUS XpoMarorpad.

XpomarorpadckoTo pasdensHe W ompenensHe Ha  Octyl
Methoxycinnamate B mpo6u 3, 4, 5, Octyl Methoxycinnamate
B npobu 11, 12, 13, 14, 15 (npu CHBMECTHO NPHUCHCTBHE C
Butyl Methoxydibenzoylmethane), Octyl Methoxycinnamate
u Oxybenzone B mpobu 6, 7, 8, 9, 10, Octyl Salicilate u
Octocrylene B mpo6a 1 (mpu ceBMecTHO TpUChCTBHE ¢ Butyl
Methoxydibenzoylmethane, Homosalate, 2-Phenylbenzimidazole
5-Sulfonic Acid wu Disodium Phenyl Dibenzimidazole
Tetrasulfonate), Octocrylene B mpoba 2 (mpu CHBMECTHO
npucsctBue ¢ Butyl Methoxydibenzoylmethane u  Octyl
Triazone) u B mpoba 15 (mpu ceBMecTHO mpuChcTBHE ¢ Butyl
Methoxydibenzoylmethane), Oxybenzone, Octocrylene u Octyl
Salicilate B mpo6u 16, 17 (mpu ceBMeCTHO MpHCHCTBEE ¢ Butyl
Methoxydibenzo ylmethane), Oxybenzone, Octocrylene, Octyl
Salicilate u Octyl Methoxycinnamate B mpo6a 18 (ripu cbBMeCTHO
npuckctBue ¢ Butyl Methoxydibenzoylmethane) e mposeneto
OpH CJIEIHUTE XpOMaTtorpad)cKu YCJIOBHUS: IOABIDKHA (hasa:
aretonuTpun | aerionmsupana soma (80 : 20) (V/V), motok - 1,2
ml/min, nerexims - 310 Nm, 06em Ha ukekTHpade — 50 .

Onpenemnsrero Ha Octyl Triazone B mpo6a 2 (pu CHBMECTHO
npuckcrue ¢ Butyl Methoxydibenzoylmethane u Octocrylene) e
MPOBE/ICHO MPH CIICTHATE XPOMATOrpad)CKu yCIOBHUSL: MOBIKHA
¢aza : Terpaxuapodypan : arerorutpui (8 : 92) (V/V), norok -
1,2 ml/min, nerexrmst - 295 nm, obem Ha umkekTupane — 50 pl,
pabotHa Temreparypa Ha Kornonara — 30°C.

Ompenemsirero  Ha Butyl  Methoxydibenzoylmethane, mpu
ceBMecTtHO npucketBue ¢ Octocrylene, Octyl Salicilate,
Homosalate, 2-Phenylbenzimidazole 5-Sulfonic Acid u Disodium
Phenyl Dibenzimidazole Tetrasulfonate — B mpo6a 1, mpu
cpBMecTHO puckeTBre ¢ Octocrylene u Octyl Triazone — B ipoba
2, npu ceBMecTHO mprcherBre ¢ Octyl Methoxycinnamate — B
npo6u 11, 12, 13, 14, npu ceBMecTHO nprcherre ¢ Octocrylene
— B npoba 15, mpu ceBMecTHO mpucherBre ¢ OXxybenzone,
Octocrylene u Octyl Salicilate — B mpo6u 16, 17, npu cbBMECTHO
npuckctBue ¢ Oxybenzone, Octocrylene, Octyl Salicilate u
Octyl Methoxycinnamate — B mpoGa 18, € mpoBemeHo IpH
CIIETHUTE XpoMarorpad)CKu YCIIOBHUS: TTOABIKHA (pasa | MeTaHOI
: neiionnsupana Boja : aneronutpmi (64 : 16 : 20) (VIVIV),
notok — 1,0 ml/min, gerexims - 357 NM, 06eM Ha HHKEKTHPaHE
— 50 pl, paborHa Temneparypa Ha kononara — 30°C.
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chromatographic ~ scheme:  liquid  chromatograph

LAgilent”  HP1050 UV-detector; column —
LiChrospher®100 RP-18 — 5 um Merck; column
thermostat — 30°C; injector: Rheodyne 750; ChemStation.
software for data processing.

For the sample preparation 0,01g of the cosmetic
product contained in beher glass of 25 cm?® were weighed
on analytical scales with accuracy of + 0,0001g and
quantitatively with ethyl alcohol were transferred to a
measuring flask of 50 cm®. From the received solution
of the sample two parallel samples were filtered through
0.45 pm filter and were injected by 50 ul in the injector of
liquid chromatography.

The chromatographic separation and determination
of Octyl Methoxycinnamate in samples #3, 4, 5,
Octyl Methoxycinnamate in samples #11, 12, 13,
14, 15 (combined with content of Butyl Methoxydi-
benzoylmethane), Octyl Methoxycinnamate and
Oxybenzone in samples #6, 7, 8, 9, 10, Octyl Salicilate
and Octocrylene in sample 1 (in combination with content
of Butyl Methoxydibenzoylmethane, Homosalate,
2-Phenylbenzimidazole 5-Sulfonic Acid and Disodium
Phenyl Dibenzimidazole Tetrasulfonate), Octocrylene
in sample #2 (in combination with content of Butyl
Methoxydibenzoylmethane and Octyl Triazone) and
in sample #15 (in combination with content of Butyl
Methoxydibenzoylmethane), Oxybenzone, Octocrylene
and Octyl Salicilate in samples #16, 17 (in combination
with content of Butyl Methoxydibenzoylmethane),
Oxybenzone, Octocrylene, Octyl Salicilate and Octyl
Methoxycinnamate in sample #18 (in combination with
content of Butyl Methoxydibenzoylmethane) was carried
out in the following chromatographic conditions: mobile
phase : acetonitrile : deionized water (80 : 20) (V/V), flow
ratye — 1,2 ml/min, detection - 310 nm, injection volume
—50 pl.

The determination of Octyl Triazone in sample
#2 (in combination with content of Butyl
Methoxydibenzoylmethane and Octocrylene) was
conducted at the following chromatographic conditions:
mobile phase : tetrahydrofuran : acetonitrile (8 : 92)
(VIV), flow rate - 1,2 ml/min, detection - 295 nm, injection
volume — 50 ul, work column temperature — 30°C.

The determination of Butyl Methoxydibenzoylmethane, in
combination with content of Octocrylene, Octyl Salicilate,
Homosalate, 2-Phenylbenzimidazole 5-Sulfonic Acid and
Disodium Phenyl Dibenzimidazole Tetrasulfonate — in
sample #1, in combination with content of Octocrylene
and Octyl Triazone — in sample #2, in combination with
content of Octyl Methoxycinnamate —in samples#11, 12,
13, 14, in combination with content of Octocrylene — in
sample #15, in combination with content of Oxybenzone,
Octocrylene and Octyl Salicilate — in samples #16, 17, in
combination with content of Oxybenzone, Octocrylene,
Octyl Salicilate and Octyl Methoxycinnamate — in sample
#18, was performed in chromatographic conditions as
follows: mobile phase : methanol : deionized water :
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Onpenensrero Ha Homosalate B mpo6a 1 (mpu ceBMecTHO
npuckctBue ¢ Butyl Methoxydibenzoylmethane, Octocrylene,
Octyl Salicilate, 2-Phenylbenzimidazole 5-Sulfonic Acid u
Disodium Phenyl Dibenzimidazole Tetrasulfonate) e nposenero
MpU  CIEAHUTE XpoMaTorpad)CKW YCJIOBHS. TOABIKHA (pasa:
aleTOHUTpuUI © 2% -eH pa3TBOp Ha JieJieHA OLETHA KUCEMHA B
neiiormsupana Bosa (80:20) (V/V), morok — 1,4 ml/min, nerexims
— 309 nm, o06em Ha nmkekTrpane — 50 pl, paGotaa Temmeparypa
Ha kononara — 30°C.

Onpenemnsrero Haxumuaaust UV drntsp: 2-Phenylbenzimidazole
5-Sulfonic Acid 1 Heroeara HatpreBa codt B ipoba 1 € u3BBpIICHO
¢ Bayaupan crekrpodoromerpuuen mMeron va HIIOO3 (6). C
To3u MeTor UV GuATBpBT MOXKeE J1a ce ONpeIesisi IPH CbBMECTHOTO
TIPUCHCTBHUE C IPYTH XUuMUIHA 1 prsrrarn UV ¢untpu, Thid KaTo
ce pastBapst B 0,05 M HarpueB xuapokcusi (BOJAEH pa3TBop).

Omnpenensaero Ha ¢msmaans UV ¢unrsp TutaHoB anokcna B
npodu 2,4,5,6,7,8,9,10,13,14,15,16 (rip ChbBMECTHO MPHUCHCTBUEC
¢ apyru xumudHH UV GuITpu) € HM3BBPIICHO C BATHAHPAH
teroseH merox Ha HIIOO3 (6), ocHoBaparl ce Ha U3rapsiHe Ha
OpTaHMYHATE BEIIECCTBA HA KO3METHYHHMS MPOMYKT MPU BHUCOKA
temmeparypa (550-600°C) u mocreaBaIo TeOBHO OMPENETTHE
Ha CyXUsl OCTaTBK.

Pesynratu

JlaHHWTE OT MNpPOBEICHWTE XMMMYHM W3MUTBaHWs Ha 18-Te
CITBHIIE3AIUTHA KO3METHYHHU IPOAYKTa, 32 YCTAHOBSBAHE Ha
(hakTHUECKOTO HaJIM4KME Ha OOsiBeHHUTE OT Npor3BonuTenure UV
(bunTpH B ChCTaBa Ha CIBHIE3ALIUTHUTE KO3METHYHH ITPOIYKTH,
ca npezicraBeny Ha Tadu.1 n Ta6n.2. B cheraa Ha npoyKkrute
ca M3IOJ3BaHM B Pa3IMYHU ChyeTaHus M camocrtositesHo 10
pasmuarn UV ¢unrepa (9 xumuuan u 1 ¢usuann): Octyl
Methoxycinnamate, Octyl Salicilate, 2-Phenylbenzimidazole-
5-Sulfonic Acid u Heitnara HarpreBa con - Disodium Phenyl
Dibenzimidazole Tetrasulfonate, Octyl Triazone, Octocrylene,
Oxybenzone, Homosalate, Butyl Methoxydibenzoylmethane,
Titanium Dioxide.

O6mio ca mmuraan 56 UV ¢unrepa B 18 mpobu ko3mMeTnaHn
npoxykru. Ciiyyaute, TIpu KOUTO Hamepenute konmuectBa UV
(bunTpy ca ¢ OTKIOHEHHS! B PAMKHTE Ha JIOITyCTUMHS TIPOLICHT
+ 10% or Buoskenute kommuectra, ca 21 (37.5%). CeraeHue
Ha JIaHHUTE OT W3IHUTBAHUATA, C J@HHUTE, OOSBEHH OT
MPOM3BOIUTEIIS, UMa CaMO TPH €/IHO OT M3nuTBaHusTa. [Ipu 22
(39,3%) ot n3nMTBaHMsITA CA YCTAHOBEHH [10-HUCKU OT OOSIBEHHTE
B JIOCHETO KOHIleHTpaimy, cpeaHo ¢ 40,76% (or 13,6 no 80%),
a npu 9 (16,1%) oT M3NUTBAHKATA — TT0-BUCOKU KOHIICHTPALUH
— cpenro ¢ 23,5% (ot 11% mo 46%). Vma Tpu ciydasi, mpu
KOHMTO 00sIBEeHOTO Chabpkanue Ha UV ¢untpu He ce oTKpuBa,
koeto o3nauyaa 100% pazimune B panHuTe. KOJIKOTO MO-Maku
ca OOSIBCHUTC KOJIMYECTBA, TOJKOBA IMO-MAJIKA € BEPOSITHOCTTA
peasHo Ja ObJar OTKPHTH BBB BIOXKCHUTE KOJIMYCCTBA WIIH
13001110 712 He ObJIaT OTKPHTH.

OrtkposiBa ce nponsoputen b2. Ilpu M3MUTBaHETO Ha HETOBH
HPOIYKTH CE& HAMHUPAT aOCOIFOTHH HECHOTBETCTBUS HA OOSBEHHUTE
u HamepeHH konmdectBa. Ot mpoBeneHnte 20 M3NUTBAaHUS Ha
UV o¢wirpu Ha 7-Te My TIPOIYKTA, CHBIATICHHUE M B PAMKHTE HA
nomycrumute 10% orknonenws ca camo 2 (10%). Ot ocrananre,
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acetonitrile (64 : 16 : 20) (V/IVIV), flow rate — 1,0 ml/
min, detection — 357 nm, injection volume — 50 pl, work
column temperature — 30°C.

The determination of Homosalate in sample #1 (in
combination with content of Butyl Methoxydiben-
zoylmethane, Octocrylene, Octyl Salicilate, 2-Phenylben-
zimidazole 5-Sulfonic Acid and Disodium Phenyl
Dibenzimidazole Tetrasulfonate) was carried out in the
following conditions: mobile phase : acetonitrile : 2% of
solution of frozen acetic acid in deionized water (80:20)
(VIV), flow rate —1,4 ml/min, detection—309 nm, injection
volume — 50 ul, work column temperature — 30°C.

The determination of chemical UV filter:
2-Phenylbenzimidazole 5-Sulfonic Acid and its
sodium salt in a sample #1 was conducted by validated
spectrophotometric method of the NCPHP (6). By
using this method the UV filter can be determined in
combination with the presence of other chemical and
physical UV ¢untpuy, as it is dissolved in 0,05 M sodium
hydroxide (aqueous solution).

The determination of the physical UV filter of titanium
dioxide in samples #2,4,5,6,7,8,9,10,13,14,15,16 (in
combination with other chemical UV filters) was
performed by validated weighing method of the NCPHP
(6), based on burning of the organic substances of cosmetic
product at high temperature (550-600°C) and following
determination by weighing of the dry residue.

Results

The data obtained from chemical tests on 18 sunscreen
cosmetic products for determination of the real content
of UV filters in sunscreen formulations announced by the
producers are given in Table 1 and Table 2. Ten different
UV filters (9 chemical and 1 physical) were used in the
composition of products both in different combinations
and independently: Octyl Methoxycinnamate, Octyl
Salicilate, 2-Phenylbenzimidazole-5-Sulfonic Acid and
its sodium salt - Disodium Phenyl Dibenzimidazole
Tetrasulfonate, Octyl Triazone, Octocrylene, Oxybenzone,
Homosalate, Butyl Methoxydibenzoylmethane, Titanium
Dioxide.

Atotal of 56 UV filters in 18 samples of cosmetic products
were tested. There were 21 cases (37.5%) in which
the detected contents of UV filters showed admissible
percentage deviation of *10% from the declared
contents. A coincidence of the data from the tests with
the data declared by the producer was observed in only
one of the tests. In 22 tests (39,3%) concentrations were
established lower than those ones declared in the dossier
by average of 40,76% (from 13,6 to 80%), and in 9
(16,1%) of the tests — higher concentrations — by average
of 23,5% (from 11% to 46%). There are three cases in
which the declared content of UV filters was not detected
which means 100% of differences in the data. In case of
less declared contents, the possibility to detect or not to
find real contents incorporated into cosmetic formulations
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OKOJIHA CPEQJA U 3PABE

npu 3 ot w3nmTBaHmsTa (15%) He ce otkpusar UV drurrpure ¢
BHCOKOC(DEKTHBHA TEUHA XpOMATOrpads, KOETO 0O3HAYaBa, Ue HE
ca BIOXKCHH WJIM Ca JIOIIO XOMOTeHH3upanu. U mpu octaHaiuTe
15 wsmmrBanus (75%) ce yCTAaHOBSIBAT CTOWHOCTH TMO-HHCKH C
19% no 84% ot 0bOsiBeHHTE B perienTypara CTOHHOCT.

[pu npomsBomuten b3 chio uma HechorBercTBHs. [Ipu 62.5%
or mnurBanute UV Quitpu ce orOens3Ba KakTo 3aHMKEHO
coappxanue (¢ 19% no 62.5%), Taka u HAMHUpaHEe Ha 3aBHIICHH
KoJmuecTBa crpsiMo obsiserute (¢ 18% mo 32%).

HezaBuCHMO OT HECHOTBETCTBHSITA MEXAY BIOKCHHTE H
HamepeHuTe konmmdecTsa Ha UV GpuiTpy, KoeTo JaBa oTpakeHne
BBPXY OCHTYpSIBAaHETO Ha OOsBEHaTa 3aluTa W Jie3UH(popMupa
MOTPEOUTENITE, HAMEPEHHTE KOHIICHTPALMU Ca B PaMKHTE Ha
nmonycramvure o Hapenda Ne 36 Ha M3 3a m3nckBaHMsITa KM
ko3MmeTnaHuTe TponykTd oT 2005T W HeWHWTEe W3MEHEHWs U
norrsiHeHns (1).

06cbXaHe U 3aKnueHue

[TpoyuBanero Ha peasHOTO ChAbpkanue Ha UV ¢unrpu B
OBIArapCKy CITBHIIE3AIMTHI KO3METUYHHU MPOYKTH € IPOBECHO
ChC ChBPEMEHHH BaJIMIMPAHN METO/IU C BUCOKOS(hEKTHBHA TEYHA
Xpomarorpadust, KOUTo [0 MHEHHETO 1 Ha aApyru aropu (7, 8) ca
Hai-4yBCTBUTEIIHU U MOIXOMSIIH 32 PA3/EIISIHE U OTPEJIeIIsTHE Ha
UV ¢untpu B kKo3MeTHUHHTE TIPOAYKTH. [10M00HM M3NMMTBAHMUS
C BHCOKOe(EKTMBHA TeYHa Xpomarorpadusi ca TPOBEICHU
or S. Bouzid (9), ¢ mem ycraHOBsBaHE Ha CTaOMIIHOCTTA
Ha UV ¢witpy B KO3METHYHHM TPOAYKTH, ChIBPIKAIIN
OKTHJIMETOKCUIIMHAMAT W OYTHUIIMETOKCHUIMOCH30M METaH, B
npucheTBre Ha Optisol (MEKpOGHH THTAHOB JUOKCHUI, ChEIUHEH
C MaHTaH B KpHCTAHATA peIieTka). Pesynrarute mokasear, 4e
HAJIMYUETO HAa THTAHOB JUOKCHI OCHUTYpsiBa (DOTOCTAOMIHOCT
Ha UVB ¢unrepa oxrmimmerokcrmaamar 1 Ha UVA ¢untepa
OyTHIMeTOKCHauOeH30m1 MeTad, karo Optisol mokassa mo-
J06pu pesynrary. Jpyr asrop (10) u3murBa ChIbPKAHKETO HA
18 pazpemenn xummaan UV uirbpa B 75 CTbHIIE3AIIUTHH
IPOJYKTa 38 ChOTBETCTBHE C M3KMCKBaHMsATa Ha J{upexrrBa 76/768/
EEC 3a xo3mernunute mpoaykTu. Toii ycraHossBa, e 81% or
poayKTUTe Chabpkar 14 ot m3nmrtBanute UV GuiaTpw, KouTO
ca B paMKHTE HA MAaKCUMAJHO JOMYCTHMHTE KOHLICHTPAIIUH.
OcraHanure He ChIIbPIKAT HUTO €IUH OT M3MHUTBAHUTE XUMHIHH
UV ¢wirpu, a pazanrar 3a ocUrypsiBaHe Ha 3aldTa camoO Ha
¢msmuanTe UV QuinTpy — THTAaHOB JTMOKCHT M IIMHKOB OKCH.

[Mosy4eHUTe pe3ynTatd OT HACTOSIIOTO MPOYYBAaHE MOKAa3BAT
HECHBIIAJICHIE Ha YCTAHOBEHOTO pPEaHO ChabpikaHue Ha UV
¢unrpu nipu 34 (60,7%) ot Benuku m3nuTBaHus (06110 56), Kato
npu 3 ot Tsx (5,3%) UV ¢ruirpute He ce OTKpUBaT 3001110, PH
22 (39,3%) ca mo-HUCKH OT OOSIBEHHTE B PELIENITYpaTa — CPEIHO C
40,76%, a ipu 9 (16,1%) — ca mo-Bucoku — cpesHo ¢ 23,5%.

Te3n naHHM JOKa3BaT OTCHCTBHETO Ha KOHTPOJ OT CTpaHa Ha
TIPOM3BOUTENHTE MpH Biaraneto Ha UV GuiTpr B KO3METHYHHTE
NPOAYKTH 3a CTPUKTHO CIa3BaHE Ha peLenTypara, IpH
XOMOTCHH3HUPAHETO Ha MPOIYKTHUTE, a CHILO TaKa U TP CIICICHE
3a crabmmHoctTa Ha UV Qunrprute B KO3METUIHHUTE TIPOIYKTH.
HeoOxomuMo € TpoBeXkKJaHeTO Ha TOJOOHM HW3CIICABAHUS OT
CTpaHa Ha KOHTPOJIHHTE OPraHH 3a HEIOIyCKaHe Ha TAKHBA
HECHOTBETCTBHSL

ENVIRONMENTAL HEALTH

is far too little.

In the conducted test the producer B2 was noticed by
cosmetic products showing absolute discrepancies
between the declared and detected contents. From the
conducted 20 tests on UV filters of 7 products only two
formulations (10%) showed coincidence and were in
admissible percentage deviation of 10%. From the rest
tests in 3 of them (15%) UV filters were not detected
by HPLC, which means that they were not incorporated
or were poorly homogenized. In the rest 15 tests (75%)
values from 19% to 84%. lower than the declared ones in
the formulations were established.

In the producer B3 discrepancies were also observed.
In 62.5% of the tested UV filters a lowered content was
indicated (from 19% to 62.5%), as well as detection of
elevated contents against the declared ones (from 18%
to 32%).

Independently on the discrepancies between incorporated
and detected contents of UV filters, which has an effect on
the provision of declared safety and leads to consumers’
disinformation, the detected concentrations were in line
with the admissible ones according to the Ordinance Ne
36 of 2005 of Ministry of Health for the requirements for
cosmetic products and its amendments and annexes (1).

Discussion and conclusion

The study on real contents of UV filters in Bulgarian
sunscreens was conducted by modern validated HPLC
methods, which are the most sensitive and suitable for
separation and determination of UV filters in cosmetic
formulations according to the opinion of other authors (7,
8). Similar HPLC tests were conducted by S. Bouzid (9)
in order to establish the stability of UV filters in cosmetic
products, containing Octyl Methoxycinnamate and Butyl
Methoxydibenzoylmethane in the presence of Optisol
(microfine titanium dioxide incorporating a small amount
of manganese in the crystal lattice). The results show that
the presence of titanium dioxide provides photostability
of the UVB filter Octyl Methoxycinnamate and the
UVA filter Butyl Methoxydibenzoylmethane as Optisol
has shown better results. Another author (10) tested the
content of 18 allowed chemical UV filters in 75 sunscreen
formulations for the compliance with the requirements
of Directive 76/768/EEC for cosmetic products. He
established that 81% of the products contain 14 of the
tested UV filters, which are in line with the maximum
admissible concentrations. The rest ones contain none of
the tested chemical UV filters because for sun protection
they rely only on the physical UV filters —titanium dioxide
and zinc oxide.

The results obtained from the current study show a
discrepancy in the real content of UV filters in 34 (60,7%)
of all tests (a total of 56), as in 3 of them (5,3%) UV filters
were not found at all, and 22 (39,3%) have contents lower
than the declared ones in the formulations by average of
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HesaBucumo, e MONYYCHUTE KOHLEHTPALMH HE PEBHINABAT
MAaKCHMAJIHO JIOIYCTHMHUTE IO EBPOINEHCKOTO M OBJIrapcKOTO
3aKOHOJIATEIICTBO, BCSIKO HAMAJICHO BIAraHe, OTCHCTBHE WM
Opeo3UpaHe CHOpsIMO PELeNTypara  BOAM A0 MPOMsHA Ha
o0siBeHara BbpXy eTHKeTa Kareropust Ha 3aumra or UV irbun 1
JI0 fe3uH(OopMaIHs Ha MOTPEOUTENUTE, C PUCK OT YBPEIKIAHHS
PH IPOIBDKUTETHA SKCIO3HUIMS Ha CITBHIIES.
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AUCKYCUA

HAHOTEXHOJ10IMA - NOTEHLWAJEH
3APABEH PUCK

UBaiino Xunkos!, Koncranua AHresioa’

Xumuxomexnonoauuen ynusepcumem
2Hayuonanen yenmvsp no onazeéamne Ha 00ujecmeenomo 30pase

Pestome

Hanonayxama npedcmasisisa unmepOuCyuniuHapha HaydHa
obnacm u cucmema Om UHOBAMUEHU MEMOOU 34 KOHMPOL
na npoyecu 6 wnanooumencuu (10° m). Hanomexnonoeusma
30464 (PYHKYUOHATIHU —CUCTIEMU  HA  MONEKYIHO HUBO C
NPUIONCEHUSL 6 MHO20 CEKMOopu HA 00Wecmeomo, Kakmo u
6 Hosume 001aCMU  OGUOHAHOMEXHONOUA U  HAHOMEOUYUHA.
Bnauumenno  pazwmasawume ce c60UCMEA U EKCNO3UWUL
HA  HAHOMAMEPUAIUME HALA2am  HOBU NPeOU3SUKAMEICMEd
KoM  OYEeHKAma U YNnpasieHuemo Ha NOMEHYUIHUS PUCK
u besonacnocm na Hawomexnonozusma. Ilpedcmasenu ca
KJIOYOBUMEe ACNEeKMU U NPUILONCCHUSIMA HA HAHOHAYKAMA U
HAHOMEXHONO2UAMA, OYEHKAMA HA PUCKA, 63AUMOOCTICINGUEINO HA
Hanomamepuauume ¢ GUOLOSUMHUME CUCIEMU U PE2YIIAMOPHAMA
DAMKA HA YRPAGIEHUENO HA PUCKA.

KarouoBu aymu: HaHOHAyKa, HAHOTEXHOJIOTHWS, OWO-
HAHOTEXHOJIOTHS, HAaHOMEIMIIMHA, OLEHKAa HA PHUCKA,
YIpaBJIeHUE Ha pUCKa

BvBepgenue

HaHonaykara, Karo WHTEpAMCUMIUIMHAPHA HayyHa oOIacT
M CHCTEeMa OT MHOBATHBHU METOIM 33 KOHTPOJI HA IPOLECH
B HanomuMmencun (10° m), mpomymmpa HOBH MarepHad
U CTPYKTYpH Ha arOMHO, MOJIEKYJIHO U MAaKPOMOJICKYITHO
HHMBO ChC CBOWCTBA, 3HAYUTENIHO Ppa3IMyaBalld Ce OT TE3H
Ha aHAJOTMYHWTE BeliecTtBa ¢ mo-ronemu pasmepu (1,2,3).
HaHorexHONorusTa € MHXeHEepHa JUCIUILIMHA, KOSITO Ch3/laBa
(DYHKIMOHAIIHU CHUCTEMH Ha MOJICKYJIHO HHBO, PEJICBAHTHU Ha
XUMUSIT, OUONIOTHATA, MHKCHEPHUTE HAYKW W MEIUIIUHATA.
Ts mpencrasisiBa  €KCIOHEHIIMAIHO HAPACTBAIld HHIYCTPUSI
B CBETA W Ipeyiara MOTEHIMAI 32 HAydYeH HAIpEIbK B MHOIO
CeKTopu Ha O00IIecTBOTO. B JOBIHEHHE HA MPUIIOKEHHUSITA
Ha HAHOTEXHOJOrWsiTa B HMH(OPMAIMOHHUTE TEXHOJIOTUH,
CNICKTPOHUKATA M €HEPTOMPOAYKIHATA, Bh3HUKBAT HOBH OOJIACTH
karo OMOHaHOTeXHONOTUs U HaHoMenunuHa (1,2). YernopenHo ¢
TOBA, CBOMCTBAaTa HAa HAHOYACTHIIMTE M CHOTBETHATA CKCIIO3MIIHS
Ha HAHOMATEPUAJIM HAJarar HOBU IPEIU3BUKATEIICTBA KbM
OLICHKATA U YIPABJICHUETO HA OTCHIIMAIHKS PUCK 1 O€30M1aCHOCT
Ha HaHOTeXHONOrusita. CTUMYJIHpA Ce MPOBEXKIAHETO HA AHATIU3H
C 11eJT OTTOBOPHO Pa3BUTHE HAa HAHOTIPUIIOKEHUSI C OIIAronpusTeH
eeKT 1 MUHUMU3UpAH TOTeHIHaeH puck (2,3). Pa3putuero
Ha HAHOHAyKaTa MPEJCTaBIsABa 0a3a 3a OICHKA HA PHCKa,
(bopMyIHpaHe Ha PeryaTOpHH MOJIUTUKK U B3EMAHE Ha PEIICHHS
3a YIpaBJICHHE HA PUCKA, C IIEJT TPOTEKIMS HA OOIIECTBEHOTO
3apase (4).

DISCUSSION

NANOTECHNOLOGY - POTENTIAL
HEALTH RISK

Ivaylo Hinkov?, Konstanza Angelova?

tUniversity of Chemical Technology
2National Center of Public Health Protection

Abstract

Nanoscience is an interdisciplinary research area and
a system of innovative methods to control matter at
nanoscale dimensions (10-° m). Nanotechnology creates
functional systems at molecular scale with applications
in many sectors of the society, as well as in the new areas
bionanotechnology and nanomedicine. The significantly
differing properties and exposure to nanomaterials pose
new challenges to evaluate and manage the potential
risk and safety of nanotechnology. Nanoscience and
nanotechnology key aspects and applications, risk
assessment, interaction of nanomaterials with biological
systems and regulatory framework of risk management
are presented.

Key words: nanoscience, nanotechnology, bio-
nanotechnology, nanomedicine, risk assessment,
risk management

Introduction

Nanoscienceasinterdisciplinary researchareaandasystem
of innovative methods to control matter at nanoscale
dimensions (10° m) produce new materials and structures
at atomic, molecular and macromolecular scales with
properties significantly differing from those at a larger
scale (1,2,3). Nanotechnology, asengineering of functional
systems at molecular scale, relevant to chemistry, biology,
engineering and medicine, is exponential growing industry
in the world offering a potential for scientific advancement
in many sectors of the society. In addition to applications
of nanotechnology in information technology, electronics
and energy production — new areas as bionanotechnology
and nanomedicine are developing (1,2). At the same
time, properties of nanoparticles and respective exposure
to nanomaterials pose new challenges to evaluate and
manage the potential risk and safety of nanotechnology.
Analyses are promoted to create responsible development
of beneficial applications while minimizing the possible
risk (2,3). The development of nanoscience is the basis
for risk assessment, formulation of regulatory policies
and risk management decisions for protection of public

health (4).
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HaHoHayka n HaHOTexHonoruA

Tounara geUHHUIMS ¥ HICHTU(HUKAIMATA Ha XapaKTePUCTHKATA
HA HAHOMATEPUATUTE Ca MHOTO TPYIHH W IPEICTABISBAT
00CeKT Ha MHTCH3WBHA JUCKYCHSl B HAydHATa, METPOJIOTHYHATA
u ympasieHckara obmmHoct (4). Hanomarepwanure Karo
©THO-TUMCHCHOHAITHH ~ aKTHBHOMOBBPXHOCTHH  TIOKPHTHS,
OMIMMEHCUOHAJIHM ~ HAHOTPBOWYKM M TPUIMMEHCHOHAIHH
HAHOYACTHIM, UMaT pasMepu B auanasoHa or 1 mgo 100 nm u
MOKA3BaT Pa3iiyHa U yculieHa (DyHKIHOHAIHA XapaKTePHCTHKA
B CPaBHEHHE C aHATIOTMYHUTE MaTepHalii ¢ mo-rosm pasmep (5).
HanoHaykara 3acsira MH)KEHEPHO-TEXHHUECKHUTE (AHTPOTIOTCHHH)
HAHOMATepHAIIM C TEXHUTe XUMHYHHU, (BU3MYHA U OHOTOTHIHH
CBOMCTBA, HE3aBUCHUMO, Y€ €CTECTBEHO CPELLALLM C€ U CIIy4allHO
MPOIYIMPAHA HAHOYACTHIM CHINECTBYBAT B OKOJNHATA CpEja.
VHXeHEepHO-TEXHIIECKUTEe HAHOYACTHIM BKIFOUBAT Pa3THIHH
KaTeropuu — BhIVIEpo/-0asupany Mareprany win “carbonacea”
(warp. dymepenn C,, Bbmiepomuu HaHoTphOMuKH CNT —
enqaocrenHr W MHoroctennun SWCNT, MWCNT), wmeran-
Oasupann Marepuaid (METATH W METATHH OKCHIHM, Hamp.
nanouactum AU, TiO,), oprauuunn neHapumepu  (Hamp.
HAHOTOJIMMEPH), HEMETAITH, HAHOKOMITO3UTHH MaTepuaiu (6, 7).

OUBMKOXMMUYHUTE — XapaKTePUCTUKA HA  HAHOYACTHILUTE,
Kato pasmep, (Gopma, IUIOLI, HOBBPXHOCTEH 3apsll, XUMHYHH
CBOJWCTBA, Pa3TBOPHMOCT, OKCHIAHTCH T€HEpHUpall ITOTCHIMA
W CTEICH Ha amIoMepalsi, MOAYJIMpAT MPOH3BeNcHUs e(peKT
BbpXy Ouonornunute cucremu (3). YBennueHarta OTHOCHTEIHA
HOBBPXHOCT (Ha IMHKIIA Maca) BOJIH JI0 HApaCTBaHE HAa XUMHYHA-
Ta PEaKTUBHOCT 3a CMHULA Maca, Ha CTPYKTYPHHUS UHTCTPUTET,
¢ IOMHHHUpaHE Ha KBAHTOBH €(EKTH M NPOMSHA Ha ONTHYHHUTE,
MAarHUTHUTE U eJICKTPHYHUTE CBOWCTBA. BHCokaTa CTOMHOCT Ha
OTHOLIICHHUETO HA IUIONITa KbM 00eMa Ha HaHOYAaCTHIUTE (Hamp.
— TOBBPXHOCTTA 3a JIMTBP pa3tBop ¢ 1% KOHIEHTpauus Ha
HaHOYaCTHIM ¢ pasmep 70 Nm 3aema rutomnt ot 800 M?) urmyrmpa
MHOTOKPaTHO YCHJIBaHE Ha aJXC3MOHHHUS MOTCHLHAT KbM
OUOMOJIEKYITHTE, PSJIOKC MOTEHIHAIA, OTEHIMAJA Ha arperawys,
ThbKaHHaTa ancopOuus U excrosuuusta (8). [Topagu Brcokara
CIeU(UYHOCT HA TE3W SIBJICHHS HSIKOM aBTOPH H3IOJ3BAT
TEPMHHOJIOTHS KaTo “HOBUSIT CBAT HA OnoHaHoHaykara” (9).

W3cnenpanusita B HaHOHaykara ce (POKycHpaT BbPXy IIHPOK
HA0Op MPOIYKTH KaTo KO3METHYHH MPENapaTH, MOTPEeOUTENCKA
MIPOIMYKTH 32 3/APaBETO W OWTA, TUIACTMAcH, OOH, Karaiu3aropu
3a MPEYMCTBATE]IHM IIPOLECH B OKOJHATA Cpela, aJUTHBH
3a TOpHBA, KOMIIOHEHTH 3a eJeKTpOHHKara U T.H. CbIIacHO
[Mpoekr 3a perucrpaiysi Ha Bb3HHUKBAIIUTE HAHOTEXHOJIOTUH,
kbM 2008 romuHa, HAHOTEXHOJOIMYHH IPOIIECH Ca BKIFOYCHU
B mpousBoncTtBoro Ha Hax 600 mpomykra Ha mosede or 300
¢dupmu 1 kommanny B 20 crpanu Ha ceera (10). Bp3uuksammara
HaHOMENIUIIMHA ce aeduHnupa or EBporelickara TeXHOJIOTHYHA
nporpamua (ETP) rpyna karo npriioKeHre Ha HAHOTEXHOJIOTUsITa
3a MOCTUraHe Ha PEBOIIOLMOHEH IOBPAT B 3[PABEOIa3BAHETO
(11). TlomoGnacTuTe B HAHOMEIWIMHATA BKIFOYBAT N VIVO
JIMArHOCTHKA, C MOTEHIMAJl 33 YCUIIBAaHE HA YyBCTBHTEIHOCTTA
n crenupuIHOCTTA Ha OHOMapkepu: B OHOMEIUITHHCKA
MOJIAJTHOCTH Ha O0pa3HaTa [IHarHOCTHKAa — EIHO(MOTOHHO-
eMICHOHHA KoMITFOThpHA ToMorpadust (CT), MarHHTEH pe30HaHC
(MRI), mosutpon-emucnonna tomorpadust (PET); B cucremu 3a

DISCUSSION

Nanoscience and nanotechnology

Precise definition and quality characteristics identification
of nanoscale materials are difficult and subject of
substantial discussion in scientific, metrological and
regulatory communities (4). Nanomaterials as one-
dimensional active surface coating, two-dimensional
nanotubes and three-dimensional nanoparticles, range
from 1 to 100 nm and impose different and enhanced
functionality compared with the same materials at
a larger scale (5). Nanoscience is concerned with
engineered (anthropogenic) nanomaterials and their
chemical, physical and biological properties, nevertheless
that naturally occurring or unintentionally produced
nanoparticles exist in the environment. Engineered
nanoparticles comprise different categories — carbon-
based materials or carbonaceous (eg fullerenes C_,
carbon nanotubes CNT —singlewalled and multiwalled
SWCNT, MWCNT), metal-based materials (metals
and metaloxides, eg gold, TiO, nanoparticles), organic
dendrimers (eg nano-sized polymers), non-metals,
nanocomposites (6, 7).

Physicochemical characteristics of nanoparticles as size,
shape, surface area, surface charge, chemical properties,
solubility, oxidant generation potential and degree of
agglomeration modulate the effect on biological systems
(3). The increased relative surface area (per unit mass)
results in a corresponding increase in chemical reactivity
per unit of mass, in structural integrity with dominance
of quantum effects and changes of optical, magnetic or
electrical properties. The huge surface to volume ratio of
nanoparticles, (eg — the surface area per litre solution at
1% concentration of 70 nm particles is 800 m?), induces
amplification of biomolecule adhesion potential, redox
potential, aggregation potential, tissue adsorption and
exposure (8). The highly specificity of these phenomena
promotes some authors to use the terminology
bionanoscience world (9).

Nanoresearch is focused on wide range of products, such
as cosmetics and health care products, consumer goods,
plastics, paints, remediation catalysts, fuel additives,
electronics, etc — according to the Project on Emerging
Nanotechnologies inventory, by 2008, nanotechnology
is incorporated into more than 600 products of more
than 300 companies in 20 countries (10). The emerging
nanomedicine is defined by European Technology
Platform (ETP) group as application of nanotechnology to
achieve breakthroughs in healthcare (11). Subdomains of
nanomedicine include in vivo diagnostics with potential
to enhance sensitivity and specificity of biomarkers as: in
biomedical imaging modalities — single-photon-emission
computed tomography (CT), magnetic resonance imaging
(MRI), positron emission tomography (PET); in drug
delivery systems — liposomes, polymer nanoparticles,
nano-suspensions, polymer therapeutics (eg for passive
tumor targeting, penetration through blood-brain-barrier
etc); in emerging nanobiotechnology with advances of
stem cell research of regenerative medicine (12,13).
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JIEKapCTBEHO HACOYBAHE — JIUTTO30MH, TIOTMMEPHN HAHOYACTHIIH,
HAHOCYCIICHCHH, TIONMMEPHH TEpPaIleBTUYHH TIpenapard (Hamp.
MACHBHA CHCTEMa KbM TapreTHa TYMOpPHA Maca, TPOHHKBAaHE
mpe3 KPbBHO-MO3bUHaTa Oaprepa W T.H.); BbB BB3HHKBAIlaTa
HAaHOOMOTEXHOJIOTHS C HAMPEIbKA B U3CIIE/IBAHHUSATA Ha CTBOJIIOBH
KJICTKA B pereHeparuBHara meauimaa (12,13).

OueHKa Ha pucka

HoBusiT T 11 Ge3nperieieHTHO TONEMHST Opoii Ha pas3IMIHHUTE
BUJOBE  HAHOMAaTepuaid, MOTCHIMAJIHO  BHCOKAaTa UM
PEaKTHBOCIIOCOOHOCT, ChUeTaHa C XapaKTEpPHUCTHKA Ha BHCOKA
MOOMITHOCT ¥ TIPOHMKBAIA CIIOCOOHOCT - OT €]Ha CTpaHa, a OT
JIpyTa — OT/IeJITHE Ha HAHOYACTHIIN B OKOJTHATA CPEZia OT BTOPUIHHU
M3TOYHHIM (MHIYCTPHATHH TPOMU3BOACTBA M IIOTPEOUTEIICKH
NPOIYKTH) ¥ NPH IPOLIECH, HACOYCHN KbM OKOJIHATA Cpela, C
MOsIBA HA BTOPHYEH EKOTOKCHYEH e(eKT BBPXY XpaHWTEITHATa
BEpHTa, BCHYKO TOBA CH3/1aBa IOTCHIHAIHM PA3KJIOHEHUS Ha
ITBTHIIIATA 32 YOBEIIKA CKCIIO3UIIHS U 32 371paBeH prck (14).

[Npuerara cTpyKTypa Ha OLIEHKA Ha 3[APaBHUS PUCK M PUCKA
3a OKOJIHaTa cpela He Moke Jia Objie PUIIOKEHA U TPOBE/ICHA
CTIPSIMO HAaHOTEXHOJIOTHATA, Thil KaTo ChINECTBYBa OapHepa
Ha HE3HAHWe, CBBbP3aHA C XapaKTEPHCTHKATA, METOIUTE 32
JICTEKIHS 1 aHAITH3, HEMMO3HABAHE MIPOIECHTE Ha OCBOOOXKIABAHE,
TPAHCITIOPT ¥ TpaHC(HOPMAIIKST HA HAHOMATEPUAIUTE B OKOJTHATA
cpena W moTeHnWanHuTe Tokcwunu edextn (6, 14, 15).
BHOJOTHYHNTE CHUCTEMH BB3IPUEMAT HAHOMATEPUAIUTE KaTo
HOBH CyOCTaHIIMM 0O€3 €CTeCTBEH aHAIOr B TPHPOJATa, Karo
Harp. QuiyopectientHuTe Hanoyactui QD (quantum dots),
CHABPKAIM TEKKM METad, HAHOYACTHIM C TOKPUTHE OT
Chbp(haKTaHT, MOJUMEP MK TIOIUETEKTPOIUT. Karo mombiHeHne
MOXKE JIa C€ M3THKHE, Ye TPaHC(HOPMAIUATA HA TOBBPXHOCTHOTO
MOKPUTHE,  TpEIU3BMKaHA  OWOTHYHO WM  aOHOTHYHO,
IPOMEHSI  XapaKTEPUCTHKATa HAa HAHOMATEPUAJIWTE, HaIp.
OTCTpaHsBAHETO Ha JM30(0CHaTHIMIXOIHHOBOTO MTOKPUTHE Ha
SWCNT (eqHOCTEHHH BBIVIEPOIHH HAHOTPHOMYKH) pEIyLUpa
PE3UCTEHTHOCTTA MM KbM arperartys.

[lpn wm3cnenBaneto Ha OwonormyHUsS edekT TpsOBa ma ce
B3eMar MPEABH PA3HKUTe B KPHBHTE J03a-OTIOBOpP, KOHUTO
3aBUCST OT HAauMHA Ha M3pa3sBaHe Ha OTHOIICHHETO — Ha 0a3a
Maca Ha HAHOYACTHIIMTE, OpOil Ha YacTULMTEe WM IUIOLI Ha
B3aUMOJICICTBHE, KAKTO M KOM OT W3CICABAHUTE MapaMeTpH €
peneBanTeH Ha ToKcHM4HOCTTa (16). ChlecTByBaT ChbMHEHHS,
Ye TOKCHKOJIOTMYHHTE METOIM HE Ca aJCKBaTHH 3a OILICHKA
Ha HaHOMarepHalMTe, Thil KAaTO TAXHATA TOKCUKOKMHETHKA H
TOKCHKOIMHAMHKA Ca PAa3JIMYHU OT Te3H Ha U3CIICABAHUTE J0Cera
KCEHOOMOTHIIM. SIBsIBA ce HEOOXOMMMOCT OT pa3paboTBaHE Ha
crerIHN  (DU3HOIOTHYHO-0a3upaHl  (hapMaKOKHHETHYHU
(PbPK) Monenu wim MosieipaHe Ha KOJIMYECTBEHH CTPYKTYPHO-
¢yukumonanau Bzanmootrotenus (QSAR), ¢ 1ern npejicka3BaHe
Ha OMOJIOTHYHUTE B3aUMOJCHCTBUS U edekTh (4). AreHimsira 3a
xpanu u jekapcerBa Ha CAIL] (FDA) cuuta, ye € HaJIOKUTEITHO
pa3pabOTBAHETO HA HOBHM AHAIMTHYHH METOIM W METOIH 3a
XapaKTepu3UpaHe Ha CTAHJAPTHH HAHOYACTUIIM 3a MOCTHraHe
AJICKBAaTHOCT MPH TECTBAHETO HA HOBUTE OMOJNIOTMYHU PEaKIUH
KbM HaHOMaTepuanmre (4).

O’Brien u Cummins mpeajarar KOHIENTyajdHA IOJy-
KOJIMYECTBCHA TPHUCTEIICHHA CTPATErus 3a OLCHKA Ha PUCKA OT

DISCUSSION

Risk assessment

The novel and unprecedented number of nanomaterials,
their potential high reactivity coupled with high mobility
characteristics, as well as the release of nanoparticles
into the environment from secondary sources - industrial
manufacturingand consumer productsandfromintentional
environmental application with secondary ecotoxic effects
on the food chain, create potential ramification of human
exposure pathways and health risk (14).

The conventional environmental and health risk
assessment cannot be conducted for nanomaterials since
there is a knowledge gap associated with nanomaterials
characteristics, detection, analysis, release, transport,
transformation in the environment and potential
toxic effects (6,14, 15). Biological systems encounter
nanomaterials as novel substances without natural
analogs like QD (quantum dots) containing heavy
metals, nanoparticles coated with surfactant, polymer, or
polyelectrolyte. Inaddition surface coating transformation,
biotical or abiotical, affects nanomaterial characteristics,
eg removing lysophosphatidycholine coating from
SWCNT reduces nanotube resistance to aggregation.

Investigation of biological effect should consider the
differences in dose-response curves which depend on
whether the expression of relationship is by mass, number
of particles or surface area, as well as which parameter is
relevant to toxicity (16). Concerns exist that toxicological
methods are not adequate to assess nanoscale materials
since their toxicokinetics and toxicodynamics are
different. Specific physiologically-based pharmacokinetic
(PbPK) or quantitative structure activity relationship
(QSAR) models are needed for prediction of biological
interactions and effects (4). FDA considers that new
analytical methods and standard particle characterization
methods should be developed for the adequacy in testing
novel biological responses to nanomaterials (4).

O’Brien and Cummins propose a conceptual semi-
quantitative three-level risk assessment strategy for
nanomaterials (14). The frame comprises module with
formulation of exposure risk equations (level 1), three
inter-related modules — characteristics, treatment and
behavior (level 2) and exposure scenarios module (level
3). Analysis involves input of basic factors as nanoscale
material, size distribution, aggregation/disaggregation
status, surface area, surface charge, concentration (eg
ppm, pg/m?), transformation, adsorption, redox activity,
exposure scenarios and primary routes of human exposure
— inhalation, ingestion and dermal exposure.

Analyses applying probabilistic qualitative risk models
with significant degree of uncertainty, could be converted
to a quantitative risk assessment model after input of
critical exposure points and generation of parameterized
data (14).
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naHoMarepuaiu (14). Pamkara o6xBaria MOyt ¢ (opMyJIupaHe
HA ypaBHEHHSTA Ha pHCKa OT ekcrosuiwms (HuBO 1), Tpm
B3aMMOCBBP3aHHM MOJIYJIa — XapaKTePUCTHKA, TpaHCHOpMALHS 1
noBeJieHre B cpeara (HUBO 2) W MOJIYJI, OIKCBAIL CIICHAPUUTE
Ha excrio3unys (HUBO 3). AHAIM3BT BKJIIOYBA TPUIIOKEHHE HA
OCHOBHHTE (DAKTOPH KAaTO BUJI HAHOMATEPUAIIH, Pa3lpeIe/eHNe
Ha pa3Mepa, CTaryC Ha arperaius/aesarperaiys, IUIOLI,
MOBBPXHOCTEH 3apsif, KOHIEHTpamus (Harp. ppm, pg/mé),
TpaHcgopmanys, aacopOIust, peIOKC aKTUBHOCT, CIICHApUH Ha
EKCIO3UIIUS ¥ [TbPBUYHKTE ITHTHIIA HA YOBEIIKA EKCIIO3ULIUSI
— WHXQIAlWsl, WHXECTUBEH aKT M JIEPMajHA EKCIIO3UIIHSL.
Amnani3uTte, KOUTO MpUIIarar BEPOSITHOCTHH Ka4eCTBEHU MOJICITH
Ha OIIEHKa Ha PHUCKA, ChC 3HAYMMA CTEIEH Ha HEOIPEIEIEHOCT,
Morar Jia ObJIaT MPEBbPHATH B KOJIMYECTBEHN MOJIENH 3a OLIEHKA
HAa pUCKa CIIe]] IPIUIaraHe Ha “KPUTHYHU TOYKH HA SKCIIO3HIIHS
Clie[l TCHepUpaHe Ha JaHHM M M3MOJ3BaHE HA TOJNYYCHUTE
mapametpu (14).

B3aumopeiicTBue Ha HAaHOMaTepuanure ¢
6MONOrMYHM CHCTEMH

HscrenBanusra Ha B3aUMOICHCTBHETO Ha HAHOMATCPHAIUTE C
OuonornuHn (DYHKIMOHAIHM €IEMEHTH Hajlarar MpPHIaraHeTo
Ha WHTEPIUCIMIUIMHAPCH TIOAXOJ, PEJICBAHTCH Ha XHMHUSTA,
MOJICKY/SIpHATA  OWOJIOTHsI, TOKCHUKONOTHSTA, MEAWLIMHA |
ouonndopmareka (4). C e aHau3 ¥ CPaBHUMOCT Ha PE3yJITaTd-
TE OT EKCIIO3UIIISITA HA HAHOMATEPUAIIH, OT CBIICCTBEHO 3HAYCHNEC
ce sBsiBa pa3pabOTBaHETO HA IIPOTOKON 33 CTAHAAPTH3HpaHa
OIICHKA HA XapaKTePHCTHKHTEC HA HAHOYACTHIIMTE W HAOOp OT
pedepentru cranmapru (17).

[TbpBUYHKMTE MBTHINA HA EKCHO3WIMS HA HaHOMAaTepHAIH
BKJIIOYBAT ~ PECIIMPATOPHUS ~ TPaKT, TaCTPOMHTECTHHATHUS
TPakKT M KOXKara, a Taka ChIIO TPsOBa J]a ce B3eMar HPEeIBUI U
CrClUANHNATE AIUIMKAIMM — WHTPABEHO3eH W HHTPajiepMajicH
[OpTaJl Ha NPOHUKBAHE. Tbi KaTo pa3MepbT HA HAHOYACTULIUTE
€ CPaBHHM C TO3W Ha OMOMOJICKYJIMTE, TIPEIUIOKEH € MEXaHN3bM
Ha T.Hap. “mepcopOuust” TOCPENCTBOM MaparienyTlapHi ITHTHIIA
NpY TPEMHUHABAHETO HA HAHOYACTHIMTE OT HMHTECTHHAITHUSI
aymen B kpoBra (18,19). Ilpuwmarane Ha HaHowactuim ZnO
(26-30 Nm) B crpHIE3AUTHE (OPMYITH BBPXY YOBEILKA KOXKa
TMOKa3Ba MpOLIEC Ha aKyMyJIMpaHEe Ha HAHOYACTHLM B Stratum
corneum (poroBust citoii) ¢ MuHEMaTHO niporukBare (20). Ipu
MHXaJIMPaHe HAa HAHOYACTHUIIM CE€ JIEMOHCTPHpA TPAHCIIOKAIUSI B
eKCTpamyIMOHAPHH ThKaHH, BKIT. BMO3bKa (21). Crien excrosuips,
3HAYMTETHA YacT OT MHXaqMpaHuTe HaHodacTuuu TiO, ce
OTKpHBAT B aJBEOJIAPHUTE CMUTENHU KJICTKH, MHTEPCTUIIMYMa
u KkpwBHUTEe KiIeTku (22). HaHOBBIIEpOmbT, mox ¢opmara Ha
CaXXIM, BBIVICPOJHM HAHO(GHOPU M MHOTOCTEHHH BBIVICPOIHH
HAHOTPBOWYKH, HHIYIHPA B O APoO Mpr Xopa MOPGOIOTHIHA
MPOMEHH Ha KIIETKHTE cliel] 24-yacoBa excrosurms (23).

DM3UKOXUMHYIHUTE U OMOJIOTHYHK CBOMCTBA Ha HAHOYACTHIIUTE
BKJIFOYBAT MHOIO BHCOK ITOTEHIMA] 3a TPAHCIOKAUS U
HACOYBAHE OT [IUXaTejHaTa CHCTeMa W TacTPOMHTCCTHHAITHHS
TPaKT KbM JpPYI'M CHCTEMH HAa OpraHM3Ma, TPOHUKBAHE
npe3 JiepMaiHi Oapuepd, BHUCOKA CKOPOCT Ha JETMO3UpaHe B
Oemust pob, B3aUMOZICHCTBHE C OMOMONEKYITH KaTo JIAIHIN
U MaKpPOMOJICKY/JIM Karo OCIThIM M HYKJICHHOBH KHCCIIUHH,
TCHEPUPAHC HA OKCHPAIUKAIM WIH PCAKTHBHH KHCIOPOIHU
Buzose (ROS), MTOTOKCHYHOCT 1 BUCOK IIOTEHIIMA Ha €AUHHULIA
Maca 3a MHIyIMpaHe Ha Bb3nanuresex mporiec (3,8).

DISCUSSION

Interaction of nanomaterials with biological
systems

Research of the interaction of nanoscale materials
with biological functional elements should apply
interdisciplinary approach relevantto chemistry, molecular
biology, toxicology, medicine and bioinformatics (4). In
order to analyze and compare nanomaterial exposure there
is a crucial need to develop a standardized assessment
of nanoparticle characteristics and a set of reference
nanomaterials (17).

Primary route of exposure to nanomaterials include
respiratory  tract, gastrointestinal tract and skin/
integumentary systems, as well as if specialized
application — the intravenous and intradermal portal of
entry should be considered. Due to the size of nanoscale
particles comparable to biomolecules, a mechanism of
‘persorption’ via paracellular pathways for the transport
from intestinal lumen to the blood has been suggested
(18,19). Application of ZnO nanoparticles (26-30 nm) ina
sunscreen formulation to human skin shows accumulation
of nanoparticles in stratum corneum with minimal
penetration (20). Translocation to extrapulmonary tissue,
incl. the brain is demonstrated for inhaled nanosized
particles (21). Substantial fraction of inhaled nanosized
TiO, particles could be found in alveolar epithelial cells,
interstitium, and blood cells after exposure (22). Nanoscale
carbon — black, nanofibers and multiwalled nanotubes
induce in human lung cells morphological changes 24 h
after exposure (23).

The physicochemical and biological properties of
nanoparticlesincludeagreatest potential for transition from
respiratory system and gastrointestinal tract to systemic
targets, penetration through dermal barriers, high rate of
pulmonary deposition, interaction with biomolecules as
lipids and macromolecules as proteins and nucleic acids,
generation of oxyradicals or reactive oxygen species
(ROS), cytotoxicity and a high inflammatory potency per
unit mass (3,8).

Interaction of nanomaterials with biomolecules is critical
component of risk assessment (8). Nanoparticles adsorb
high affinity proteins and form complex (nanoparticle-
protein corona concept), (9), which is associated with
the mediation of potential toxicity effects (8,9,24). It is
considered that metal (gold) nanoparticles and carbon
nanotubes adsorb phospholipid component of lung
surfactant (dipalmitoylphosphatidylcholine) and modulate
its function (8, 25). The degree to which biodistribution
depends on interaction of the nanoparticle surface with
endogenous proteins and lipids is still unknown (8).

In assessment of toxicity magnitude and drug effect —
surface area per unit of volume and surface activity are
better determinants of biological interaction than mass-
based dose measurement and dose metrics in general
(26). Surface charge modification alter blood-brain barrier
(BBB) permeability — positively charged nanoscale lipid
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B3anmoneiicTBHEeTO Ha HAaHOMAaTepHAINTE ¢ OMOMOJICKYJIUTE Ce
sIBSIBA KJIIOYOB KOMITOHEHT Ha IPOLIECa Ha OlEHKA Ha pucka (8).
Hanouactuiure agcopbupar OenThImTe, ¢ BUCOK aQUHUTET KbM
TIX ¥ (OPMHUPAT KOMILUIEKC (KOHIICTIHs 32 “OeThuHa KopoHa”
Ha HaHouacturara), (9), KOeTo ce acoluupa ¢ MeauarusTa
Ha mnoTeHnuaanure TokcuuHu edexru (8,9,24). Cumra ce, ue
MeTanHuTe (AU) HAHOYACTHIIM M BBIICPOIHUTE HAHOTPHOWUKH
ajcopoupar (GocomunmuaHus KOMIIOHEHT Ha  OerompoOHMs
chpdaxtant (qunamTMuTONI(GOCATHIMIKOINH) W MOIYIUPAT
HeroBara (yskmus (8, 25). CremeHta Ha 3aBHCHMOCT Ha
OuopasIpee/ieHeT0 Ha HAHOYACTUIIUTE OT B3aUMOJICHCTBUETO
MEXKIY TAXHATa HOBBPXHOCT W CHIAOTCHHHUTC 6CJTTBI_II/I HNIIN
JIMIIA € BCe olle HensBecTHa (8).

[lpy oleHKa Ha CTEMEHTAa Ha TOKCHYHOCT U JICKAPCTBEHHS
eeKT, IUIoIITa HA eIMHHIA 00eM U IIOBBPXHOCTHATA aKTHBHOCT
MPENCTABISABAT MMO-I00pH JCTSPMHUHAHTH HA OWOJOIMYHHTE
B3aUMOJICICTBYS, B CpaBHEHHE C JI03ara, OIpE/ICiCHA Ha
equuuia mMaca (26). VI3MeHeHHeTo Ha TIOBBPXHOCTHUTE 3apsiiv
Ha HAHOIMIIMIM Ce SIBSBA OT 3HAYCHHE 3a mepMmeaduiauTeTa Ha
KpbBHO-MO3b4HaTa Oapuepa (BBB) — monoxuresHo 3apeaeHuTe
HAHOJUIM/IHA BE3HKYJIM MHIyLMpaT LepedpaneH OTOK, JIOKaTo
HEyTpaJHHUTE HAHOIHIIAIHN BE3UKY/IU i HUICKUTE KOHI[CHTPALINH
OT OTPHULIATEITHO 3apE/ICHH HAHOIHMINAM HE YIpPaKHsBAT e(eKT
BbpXy HHTerpurera Ha BBB (27). Ilpu ekBHBaJCHTHH HUBA,
CKOpPOCTTa Ha MPOHHKBAHE B MO3bKA HA HHCKU KOHICHTPAIMH
HAHOYACTHIM-AHHOHHU € MO-100pa B CpaBHEHHE C HEYTPAITHHTE
WA KaTHOHHH (OpMyJH. 3aKIFOYCHHETO, Y€ KATHOHHHTE
HAHOYACTHIM TIPOSIBABAT HE3a0aBEH TOKCHYEH €(EKT BBPXY
MO3bKa, 33 pa3JIiKa OT Hey TPaIHUTE M aHHOHHH HaHOYaCTHIH (27),
MMa OTHOLICHHE KbM pa3paboTBaHe Ha CHCTEMH 3a JICKAPCTBEHO
HACOYBAHE C KOJOHMIHMA HOCHTENH, OLCHKA Ha TOKCHYHOCTTA,
OHOCHBMECTUMOCTTa W OHOPA3MpPEICICHUETO B  Pa3iHYHH
KOMITApTUMEHTH Ha opraHusMa. OuakBaHUTE B3aMMOJEHCTBUS
MOTar J1a TPETHPIT MPOMEHH, MPH YCIOBHE HA TCHEPHpaHe Ha
ROS, Thif Karo eKcro3uiusITa HapacTBa MPH HAMAISIBAHEC HA
pasMepuTe Ha HAHOYACTHIIMTE M MPH HApacTBaHe HA IUIONITA —
CIIEIOBATENHO MPOBB3NAIUTSIHHUAT e(PEeKT U OKCHAATHBHHSAT
CTpeC 3aBUCST OT pa3Mepa Ha HaHodactuuure (28).

PerynatopHa pamka Ha ynpaBneHue Ha pucka

Tlomutukure 3aperyinainuda u CTparerusaTa Ha yrpaBJIC€HUC Ha pUCKa,
CILIEJIOT1a3BaHE 3/IPABETO HATIOTPEOUTENNTE, pAOOTHATA Y OKOJTHATA
cpena, ca opMyaMpaHd Ha 0a3ara Ha BCE OIIE ChIICCTBYBAIIA
3HAUMTENHA HEOMpPENEICHOCT Ha HAYYHUTE H3CIICIBAHUS
IIpy OLEHKAa Ha PHCKa MO OTHOHMICHHME Ha HAHOTCXHOJIOIHATA.
HpaBI/ITeHCTBeHI/ITC Ar€Hun Y MpOn3BOIUTEIIUTE MIPHUEMAT KaTo
Ipeia3eH MPUHIIKI 32 OCUTYPsIBaHE Ha 6€30IacHOCT IpH paboTta
— TpWJIaraHeTo Ha T0O0pH TabopaTOpHH MPAKTUKH M CTAHAPTHH
NpOIEYpH B  JIOIBIHEHHE HA  HMHKCHEPHO-TEXHHYECKUSI
KOHTPOJI CIIPSIMO (JOPMYJIMpPAHH HEM3BECTHH BPEIHU arcHTH C
MOTEHIIMAIHA TOKCUYHOCT, C I1eJT PEYKIIMSI Ha PHCKA U IPOTEKIIUSI
Ha paborauLmTe (29).

IMpemoxkena € cucTeMa 3a yrpasleHHe Ha PUCKa, TIOToMaraiia
B3EMAHETO HA YIPABICHCKH DELICHHs, KOATO KiacH(pHImpa
HaHOMaTepHaIMTE B PA3INYHK PUCKOBH KATEMOPHH MOCPEICTBOM
MYJITHKpUTEpUaIeH aHamu3 Ha Jaedunupane Ha perrenus (30).
Kpurepuure BKIIFOUBAT XapaKTEPHCTHKA HA HAHOYACTUIIMTE

DISCUSSION

vesicles induce cerebral edema, while neutral nanovesicles
and low concentrations of negatively charged nanoscale
lipid vesicles have no effect on BBB integrity (27). The
brain uptake rates of anionic nanoparticles at lower
concentrations were superior to neutral or cationic
formulations at the equivalent levels. Conclusions that
cationic nanoparticles have an immediate toxic effect
in contrast to neutral and anionic nanoparticles to the
brain (27), are relevant to development of drug targeted
delivery systems with colloidal drug carriers, evaluation
of toxicity, biocompatibility and biodistribution in
different compartments of the organism. Predictability of
interaction is affected in case of generation of ROS since
exposure may increase as particle size range decreases
and surface area increases — so proinflammatory effect
and oxidative stress are particle size-dependant (28).

Regulatory framework of risk management

Regulatory policy frameworks and risk management
strategy formulated to ensure consumer, occupational
and environmental health in relation to nanotechnology
are based on significant scientific uncertainty in risk
assessment. Regulatory agencies and manufacturers
consider good laboratory practices and standard operating
procedures in administrative control to be a supplement
to the engineering control against unknown hazards with
potential toxicity as safety precaution principle in order
to decrease risk and to protect workers of occupational
exposure (29).

A decision support system for risk management purpose
is proposed which classifies nanomaterials into different
risk categories by multi-criteria decision analysis
(30). The criteria include nanoparticle characteristics
(agglomeration, size, reactivity/charge, functional
groups) and processes — bioavalability, bioaccumulation,
translocation, toxicity potential (cytotoxicity, oxidative
stress, inflammation, dissolution of free metal from metal
nanoparticles). Risk classification supports decision-
making by prioritizing the high risk category in risk
management process.

The regulation of engineered nanoscale materials in US
is enforced by regulatory authorities as Environmental
Protection Agency (EPA), Food and Drug Administration
(FDA), Occupational Safety and Health Administration
(OSHA) coordinated by National Nanotechnology
Initiative (NNI) — research and development program,
established to support multi-agency efforts in nanoscience,
engineering, technology, food industry (31,32). European
legislation covers nanomaterials in principle (33) and the
European Commissionaimsatreinforcingnanotechnology
and support R&D in the potential impact on human health
and environment via toxicological and ecotoxicological
studies. European Food Safety Authority (EFSA)
prepares a guidance document on assessment of potential
risk arising from food-related uses of nanotechnology,
which as a draft project is due to be completed by July
2010 (34,35).
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(armomepartus, pasmep, peakTHBHOCT / 3apsii, (DYHKIMOHAIHA
IPylM) W TPOIECHTe — OHOAKYMyJalisi, OHOMOCTBITHOCT,
TPAHCIIOKAIIMS, TOKCHYCH  TOTCHIMAT  (IUTOTOKCHYHOCT,
OKCHJIATHBEH CTPEC, BB3MAJMTEICH ITOTEHIMAN, OCBOOOKIaBaHe
Ha METATM OT METAJIHW HaHouacTuiw). Kiacupukanusra Ha
pHCKa TOIIOMara B3€MAHETO Ha YIPABICHCKH DPEIIeHUS Ypes3
TIPHOPHUTH3HUPAHE Ha BICOKOPHCKOBUTE KaTETOPHH B IIpolieca Ha
YIpaBlieHHE HA PUCKA.

Perynanmsra Ha HaHOTEXHOJOIMHMTE M HAHOMATCPUATHTE B
CAIll ce onpenenst oT AreHuusTa 3a OIa3BaHe Ha OKOJHATA
cpena (EPA), AnMuHucTpanmsTa 3a xpanu u sekapcrsa (FDA),
AnvuHECTpanusita 3a 6e3onacHocT u 3apase npu padbora (OSHA),
C KOOpAMHALWS OT cTpaHa Ha HalmoHanHata HAHOTEXHOIOTYHA
nnanimaruea (NNI) — mporpama 3a HayuHM wW3crneaBaHUS H
pa3BuUTHE, YUpeIeHa 3a MOKperna paboTara Ha Te3H areHIUH 10
OTHOIIICHHE HA BHEAPSBAHETO HA HAHOHAYKaTa B HH)KCHEPHO-
TEXHHYECKOTO ¥ TEXHOJOTMYHO pa3BUTHE, B XPaHHUTEIHATA
unaycrpust (31,32). EBporieiickoTo 3aK0HOAATENICTBO IPUHIIUITHO
3acsira  HaHoMarepuanute (33), karo EBporeiickara Komucus
LEJTH 3aCHIIBAHE PA3BUTHUETO Ha HAHOTEXHONIOTHATA | TIOAKPETIs
HAy4YHUTE W3CICABAHUS BBPXY [OTCHIMAIHOTO ITOBIMSIBAHE
Ha YOBEIIKOTO 3[paBe M CBCTOSHHETO HA OKOJNHATA Cpena
4pe3 TOKCHKOJIOTMYHH M EKOTOKCHKOJIOTMYHH TPOYYBAHMSL
EBporeiickusar opran mo OesomacHoct Ha xpanute (EFSA)
MOATOTBSI ODHIMATICH JOKYMEHT IO OLICHKA HA MOTCHIIMATHUS
PHCK, BB3HUKBAIl NPU TPUIATAHETO HA HAHOTEXHOJOIHUSITA
B TIPOM3BOACTBOTO HA XpaHHW, KOWTO, mox (opmara Ha
MIPOEKTOOKYMEHT, 11 Obae odopmer kbM M.rom 2010 ropuna
(34,35).

B 3aKJIIOUCHHMEC, CBIICCTBYBA 3HAYUTCIIHO IIPCAN3BUKATCIICTBO
0 OTHOHICHHC YIIPABJICHHMCTO HA PHCKA, NOpagd HAIMIHUCTO
Ha JUCIIpOIopHuda MCEXKAYy YCKOpCHaTa 1ofBa Ha HOBH
HAHOTCXHOJIOTUYHU TIPOAYKTH W CBOTBETHOTO pPAa3BUTHUC HA
HayYHUTC HAHOTOKCUKOJIOTUYHHU U3CJICABAHUS.
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HOBU KHUTK

EHOQOMEHHN TOKCUHN:
LLEJTA 3A JIEYEHUE U NPEBEHLUA
HA 3AbOJIABAHWNA

Hon pexaknusita Ha [lutep O’Bbpaiibn u Yuiasam Bpyc

Jara na nyonukysane: Oxromspu 2009
Wsnarencrso: Wiley, John & Sons Ltd
®dopwmar: TBbpaM KopHiy, 994 cTp.
ISBN: 978-3-527-32363-0

[TpoTHBOMIONIOKHO HA TIOMYIIIPHOTO MHEHHWE, 3HAUMTeNIeH Opoi
oT OorecTuTe TPH YOBEKa HE 3aBUCAT OT BBHHINHM (DaKTopH, a
Ce TIPHYMHSBAT OT MOJEKYJIH, KOUTO CE TeHEepUpaT B YOBCIIIKHS
opranm3pM. Te3u, Taka HapedeHH SHIOTCHHA TOKCHHH €3 MHOTO
BUJIOBE M MOTAr Jia c€ 00pa3yBar Ipy XPaHUTEIHH JNe(HUIUTH,
HeOaTaHCUPAHO XPAHCHE, CBPBXIPHEM Ha XPaHW WM HAUTKA
Wi npu TeHeTnuHH Aedektu. [Ipe3 mociemHuTe TOAWHA
HENPeKbCHATO CE yBEINYABAT I0Ka3aTe/ICTBATa3a IPUCHCTRAIIIUTE
HABCSIKB/IE “TUXM TOKCHUHU’, KOUTO B TOJISIMA CTETIEH OMPEAENIAT
pHCKa Ha YOBEKa 3a Pa3BUTHE HA TAKUBA XPOHUIHU 3a00IISIBAHUIS
Karo quabet, MeTabONUTEeH CHHAPOM HITH HEBPOAETCHEePALIHS.

MoHorpadusara “EHZOTeHHM TOKCHHHM: WENM 3a JICYeHUe |
IPEBEHIMS Ha 3a00sBaHUS € MCTUHCKO CHOMTHE B obnacTra
Ha TIPEeBaHTHMBHATA MEJWIMHA. 15 € HammcaHa OT ToisiM Opoit
M3TBKHATH NMPO(ECHOHATIMCTH OT 11T CBAT. Penakropu ca mpod.
[Tursp O’Bpaitbn u mpod. Yumsam bpyc or YauBepcurera B
Toponro, Kanana, xouto ca ymmaepu B oonactra. [Ipod. I[Tursp
O’bpaiter ot [emaprameHTa TO (apMarleBTHUHA HAyKA
nomyvaBa mpe3 1996 . nmpectmkHara Harpana MakHuiin-SIHcen-
Opro 3a u3cnenoBarenckara cu padora. Yumsim bpyc e mpodecop
KbM /JlemaprameHra 1o MemuMiHCKa Onodmsnka u mpodecop
KbM JleraprameHTa 1Mo XpaHWTENIHH HayKH Ha YHHBEpCUTETa
B Toponro. Toii e m3cnenosaren Ha Kpanckoro oOmiecTBo Ha
Kanaja u OuBmI JupeKTop Ha AMEpHKaHCKara acoluarys 3a
u3cienBanus Ha paka. [Ipe3 1997 r. npod. bpyc nonydasa npusa
H.O. Yopyuk Ha Harrionanaunst vHCTHTYT 1o paka Ha Kanana 3a
MPUHOCHUTE MY B IIPEBEHIIMATA Ha paKa.

[penHasHayeHa 3a HAPBYHHK OT IbpBAa HEOOXOJMMOCT 32
M3CJICI0BATEIM U TPOPECHOHAIICTHA B 00JIaCTTa HA XPAHECHETO,
TOKCUKOJIOTHSTA, MEIUIINHATA 1 (DApMAaKOJIOTHsATa, MOHOTpadhusiTa
“EHIOTCHHA TOKCHMHHU. LIENU 3a JIeYeHHEe M TIPEBEHIMS Ha
3a00NsBaHUS” € IIbpBaTa, KOATO OOENWHSBA ITO3HAHHATA OT
MHOTO Pa3IiYHK JUCIMIUIMHY, M3BJICYEHH OT CBOSI CTpPaHa OT
TOJSIM OpoH JIMTEepaTypHH W3TOYHHUIM. 15 TIpeICTaBs IThIIHA
KapTHHA Ha CHBPEMEHHHUTE MO3HAHMS 32 SHIOTCHHUTE TOKCHHH,
BKJTFOUUTEITHO TEXHUTE MMPOM3BOIHN U HAYMHA UM Ha JCHCTBHE,
KOUTO TIPEII3BUKBAT CH3MABAHE HA YCIOBHS 3a pa3BUTHC Ha
3a00JIsIBaHYIS, KAKTO U HAJTMYHUTE MEPKH 32 MIPOTUBOICHCTBIE.

Kuaurara e sicHO pa3acicHa Ha 4YC€THUpU YacCTH. H'LpBaTa qacTt
CUCTEMATUYHO 06XBaIIIa BAXXHUTC BUJOBC TOKCMYHU MOJICKYIIH,
BKJIIOUUTEITHO META0OJIUTHUTE MCEKIUHHU TMMPOAYKTH U BUJOBETE
PCAKTUBCH KHCJIOPOI. YurarensaT Moxe Jla HaMCpH HHTCPECHA
,ueTaﬁnHa I/IHq)OpMaHI/IH 3a 06pa3yBaHeT0 Ha CHIOI'CHHMU

NEW BOOKS

ENDOGENOUS TOXINS:
TARGETS FOR DISEASE TREATMENT
AND PREVENTION

Peter J. O’Brien, William Robert Bruce (Editors)

Publication Date: October 2009
Publisher: Wiley, John & Sons Ltd
Format: Hardcover, 994 pages
ISBN: 978-3-527-32363-0

Contrary to popular belief, a fairnumber of human diseases
are not dependent on outside factors but are caused by
molecules generated within the human body. These so-
called endogenous toxins come in many varieties and
can be due to nutrient deficiencies, an imbalanced diet,
excessive eating or drinking, or genetic defects. During
the past years there is a growing awareness of these ever-
present “silent toxins”, which largely determine human
risk of developing such chronic diseases as diabetes,
metabolic syndrome or neurodegeneration.

The book “Endogenous toxins: targets for disease
treatment and prevention” is truly event in the field of
preventive medicine. It is written by great number of
famous professionals from all over the world, the editors
Prof. Peter J. O’Brien and Prof. William R. Bruce from
University of Toronto, Canada are the leaders in the field.
Prof. Peter J. O’Brien from Department of Pharmaceutical
Sciences at the University of Toronto has been awarded
the prestigious McNeil-Janssen-Ortho award for his
research in 1996. William R. Bruce is Professor at the
Departments of Medical Biophysics and Nutritional
Sciences at the University of Toronto. He is a fellow of
the Royal Society of Canada and a former director of the
American Association for Cancer Research. In 1997 he
received the H. O. Warwick Prize of the National Cancer
Institute of Canada for his contributions to cancer
prevention.

Designed as a first-stop handbook for researchers and
professionals in nutrition, toxicology, medicine and
pharmacology, the book “Endogenous toxins: targets for
disease treatment and prevention” is the very first to tie
together the knowledge from many disciplines that has
so far been available only from widely dispersed sources
in the primary literature. As such, it presents the complete
picture on what is currently known about endogenous
toxins, including their generation, mode of action, resulting
disease conditions, and available countermeasures.
Clearly divided into four parts, the first systematically
covers important toxic molecule species, including
metabolic intermediates and reactive oxygen species. The
reader could find new interesting detailed information
about production of endogenous pro-carcinogen peroxides
by iron from meat, short chain sugars as endogenous
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| HOBW KHUTHK NEW BOOKS

MPOKAHIICPOTCHHN TIEPOKCH/IN TION BB3ICHCTBHE Ha HKEIA30TO,
CBIBPKAIO CE B MECOTO; 32 KBCOBCPIKHHTE 3aXapy Karo
CHJIOTCHHYM TOKCHHHM, 32 CHIOTCHHHWTE TOKCHWHH, TIONYYCHH OT
(hpyKTO3aTa; 3a eCTPOreHUTE KaTo CHIOTCHHU TOKCUHH U JIPYTH.

Bropara gact 00cEK/ia porsita Ha [CHETHYIHO ICTCPMUHUPAHUTE
HapyIIeHHs B META0OIMTHHUTE (DYHKIIMH, KaTo: TallaKTO3eMHUS,
XUIMEPIAMHACMIS, TOPQHUPHS, XEMOXPOMATO3a M CBBP3aHHTE C
TSIX ChCTOSHUS. [IpencTaBeHO € BIKIAHETO 32 XOMOLMCTEHHA
KaTo SHJIONCHEH TOKCUH IIPU Pa3BUTHETO Ha ChPIACYHOCHIOBHUTE
3a00JIIBaHUS.

Tperara yact pasmiekna XpPOHUYHU 3a0OJSIBAHUSI U MPOIIECH,
KOHTO C€ MPUYMHSBAT MM O0OCTPSIT OT €HIOTCHHUTE TOKCHHH,
Karo HalpuMep YEpHOIPOOHW YBpPEXKIAHWS W 3a00JIsIBaHUS,
acTMa, pPEBMaTH3bM, paK Ha Tbp/ara, KOJOPEKTaJeH pak,
HEBpOJICTeHEepaIyst, cTapecHe U Jp. MHTepeceH mpobieM, KOHTo
ce JWCKYTHpa, € poisita Ha oOpasyBajIuTe ce OT XPaHUTEIHH
BEIIIECTBA CH/IOTCHHN TOKCHHH B IAaTOre€He3aTa Ha AuadeT TUIl 2
1 BIMSTHUETO Ha €HJIOTCHHUTE TOKCHHH BBPXY YyBCTBHTEIIHOCTTA
WM PE3UCTEHTHOCTTA KbM YCIIO)KHEHHMSITa Ha Anadera.

Ilocnennara wacT pasmiexna ChbBpeMEHHHTE —e(DeKTHBHU
CTpaTeruy 3a KOHTpOJ U MHUHMMU3UpaHe Ha edexra Ha
€HJIOTeHHHTE TOKCUHH Ype3 XPaHUTEIHI HHTEPBEHIIUH WK Upe3
(apmaxonornuno Tperupane. IIpencraBeHu ca CbBpPEeMEHHH
HOIXOIHM 33 AU3aliH Ha e()eKTUBHU XPAHUTEITHUTE UHTEPBEHIIUH
3a KOHTPOJI Ha KJIEThYHATA OKCHIALS.

ChC CBOSL IMPOK OOXBAT, BKIIFOYBAI MOJICKYJIHH U CHCTCMHHU
acIieKTd Ha OMOXMMH4YHara 0asza J0 pa3BUTHE Ha YCJIOBHUS 3a
3a00JsIBAHUSI TIPH YOBEKA, Ta3u MOHOrpadust 1ie ObJie OT rojisiMa
107132 3a CMCIUATUCTH M0 XPAHEHE, TOKCHKOIO3H, OUOXUMHITH 1
TICKapH.

Jom. 1-p Credxa [lerpoBa, tm
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HOBUHNU

HOBO PbKOBO/CTBO HA
HALIMOHATHUA LEEHTBP MO OMA3BAHE
HA OBLLECTBEHOTO 3[1PABE

Ha 13.01.2010 ., B MUHHCTEpPCTBOTO HA 3PaBEONa3BaHETO, CE
MPOBE/IC KOHKYPC 32 M300p Ha TUpeKTop Ha HalpioHaTHUS ICHTBD
10 omna3BaHe Ha obiecTBeHoTo 3apase (HLIOO3).

3a mgupekrop Ha HIIOO3 e u3dpama Joum. a-p Credka
IleTpoBa, 1Mm.

Jomu. IletpoBa € M3THKHAT CHEUUAINCT C ABITOTOJUILIEH OIMUT
B o0nacTra Ha XpPaHEHETO M XpaHWUTEJHATa TOKCHUKOJIOTHS,
HAI[MOHAJICH KOHCYJITAHT MO XpaHeHe M [HeTeTHKa KbM M3,
HaI[MOHAJICH KOOpAMHaTop Ha Hanmonannws mnaH 3a nelictBue
»Xpanu n xpanene” 2005 - 2010r; peoBeH mpodecop 1o XxpaHeHe
B WnTepHemrsubn FOnuBepcutn Komumx kbM YHUBepcHUTETa B
[MopremyT — AHIIMS, €KCHEPT M KOHCYJITAHT 10 XpaHeHe KbM
EBporeiickoto Oropo Ha CBeToBHara 37paBHa OpraHM3aIMs B
Konenxares.

HoBouzopanuTte 3amecTHUK-IEpekTopr Ha HIIOO3 ca:

Hou. 1-p [Inamen IuMUTPOB—3aMECTHUK-TUPEKTOP 10 HAYYHATA,
Ja0opaTopHaTa U MEK{yHapOAHaTa eHHOCT;

J-p Xpucto XWHKOB — 3aMECTHHK-AMPEKTOp MO y4eOHara
JIEMHOCT, HALMOHATHU U MEXKTyHAPOIHU PO PaMU;

Jlou. Teonop I[TaneB - 3aMeCcTHUK-AMPEKTOP 1O a IMHHHUCTPATHBHO-
CTOIaHCKAaTa JASHHOCT U YIIPABJICHUETO Ha COOCTBEHOCTTA.

Jor. 1-p CredkallerpoBa moema pyHKITMITE Ha TTIABSH PEAAKTOP
Ha bwieapcko cnucanue 3a obujecmeeno 30page OT TPoOd. I-p
JIro6ommp MBaHoB, KoiiTo m3mese B neHcwus. o, [lerposa yBepy,
Ye CIHCAHUETO IIC 3ala3y CBOSTA KOHLICTIHS, e TIPOIBIIKU J1a
M3ITBJIHSIBA 3IOKSHUTE LIEJH, [IE C€ THPCSAT U MOMYJIPU3UpaT
aKTyaJTHA ¥ MHOBATUBHU M3CJICIABAHUSI U IIC CC MPUBIMYAT HOBU
MAPTHHOPH U EKCIIEPTH B 00J1acTTa Ha OOIIECTBEHOTO 3/IpaBe.

PenakTopcKuAT KOJNEKTHB Ha CIIHCAHUETO ITIOKeNaBa ycrexX Ha
HOBOTO pbKoBoacTBO Ha HITOO3.

NEWS

NEW BOARD OF DIRECTORS
OF THE NATIONAL CENTER
OF PUBLIC HEALTH PROTECTION

In January 2010, Assoc. Prof. Stefka Petrova, MD, PhD
has been appointed Director of the National Center of
Public Health Protection (NCPHP) after a competition,
held by the Ministry of Health.

Assoc. Prof. Petrova is a prominent specialist, who has
long-standing experience in nutrition and food toxicology.
She is a National Consultant on Nutrition and Dietetics
at the Ministry of Health and a National Coordinator of
the National Action Plan “Food and Nutrition” , 2005
— 2010. She is also a Regular Professor of Nutrition at
the International University College of the University in
Portsmouth - England, expert and consultant on nutrition
to the WHO Regional Office for Europe in Copenhagen.

The newly elected Deputy Directors of NCPHP are:
Assoc. Prof. Plamen Dimitrov, MD, PhD — Deputy
Director in charge of scientific and laboratory activities
and international cooperation;

Dr. Hristo Hinkov, MD — Deputy Director in charge of
education and training activities, national and international
programmes;

Assoc. Prof. Teodor Panev, PhD — Deputy Director
in charge of administration, logistics and property
management.

Assoc. Prof. Petrova takes the responsibilities of the
Editor-in-Chief of the Bulgarian Journal of Public Health
from Prof. Lyubomir Ivanov, MD, DSc, who was retired.
She confirmed the Journal will continue its mission and
pursue agreed goals. It will promote current innovative
research, inviting submission of articles from new partners
and experts in the field of public health.

The Editorial Staff wish successful work to the New
Board of the NCPHP.
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YKA3AHUA 3A ABTOPUTE

“BbpJarapcko cnucaHue 3a 001ECTBEHO 3ApaBe’” ¢ MHOTO-TIPOQIITHO
CIHCaHKUe, KOCTO BKIKOYBA IMyOJMKAlMKM B 00OJNACTTa Ha 3/paBHATa
HOJIMTUKA, 3IPABCH MCHU/DKMBHT M MKOHOMHKA, CIHJICMHOJIOTHS Ha
HEHH(EKIHO3HUTE U 3apasHHUTE OOJIECTH, 3IPABETO Ha HACEICHUETO
Ixenure/neuara/, mpomoums Ha 37paBeTo M NpodHIAKTHKA Ha
GosiecTHTe, OKOJIHA Cpeia W 3[paBe, XpaHW M XpaHEHe, TPyIoBa
ME/IMLMHA, [ICHXUYHO 3/IpaBe, KPH3UCHU CUTYallMH U OOLICCTBEHO
31paBe. Marepuanure ce oTreyarsar Ha ObJIrapcKy U aHIIHHCKH C3HK.
B crincanuero ce myOniKyBar:

- Hayunu cmamuu (no 12 crp.): Craruute BKiIoyBar BbBeneHue,
Llen, Marepuan u meronu, Pesynararn, OGckxaane, 3akirodeHre 1
Kuuromnuc.

- O63opu (mo 12 ctp.): O630puTe TpsiOBa aa MPEICTABAT 3HAYUMHU
TeMH B 00J1aCTTa Ha OOIIECTBEHOTO 3/paBe.

- Juckycus, nosuyuu (no 6 cTp.) - 3acsratr Bcska oOmacT Ha
0O0IIECTBEHOTO 37paBe.

- Muenus, cvoumusa (no 1 ctp.) - NpeacTaBsAT aKTyaJlHH, 3HAYMMH
WU TUCKYCHOHHH TIPOOIEMH M BaXKHU CHOHTHSL.

- [Ipeocmassne na nosu knueu unu copmyep (no 1 ctp.)

OTroBopHocT Ha aBTOpa. Beuuky mpesicTaBeHH 3a IMyONMKyBaHe
Marepuaiu TpsiOBa aa ObIaT OPUTHHATIHU pa3paboTKH, KOUTO HE ca
myOIMKYBaHH 10 TO3M MOMEHT M HE ca MOJaJIeHH 3a IyOlMKyBaHe
apyrage. Ilpueture pbKONMCH HE Morar aa ObaT MmyOIUKyBaHU
Clie]l TOBA B IPYTH M3/IaHUS B CHILUA BUJI, M3LLUIO WM HA YACTH U HA
KaKbBTO M Ja OWio e3uK, 6e3 cpriacueTo Ha “bbiarapcko cnmcanue
3a 00IIeCTBEHO 31paBe”. ABTOPUTE OTTOBAPAT 3a BCHUYKH YacTH OT
MaTepHana CH.

Haylma €THKA. OTFOBOpHOCT Ha aBTOpUTEC € Aa YAOCTOBEPAT, 4€
BCAKO HM3CJICABaHE BBHPXY XOopa € oo 0[106peH0 OT KOMHUCHA I10
MCIUIMHCKA CTUKA.

IMonaBane Ha pbkonucure. Marepuanure TpsOBa 1a Obaar
[OJaBaHU B €JIEKTPOHEH BHUJ (10 eJeKTpoHHa moiua win Ha CD/
JIMCKETA) U KaTo TeyaTHo Konue (2 konust, popmar A4). Marepuanure
0T OBITapCKUTE aBTOPH TPsOBa a ObAaT Ha OBJITAPCKU M aHITTHHCKU
€3HK, a Ha aBTOPHUTE OT Yy)KOMHA HA aHIVIHHCKH €3HUK.

Iloozomoexa na pykonuca

Mpuapyxurteano mucmo:. PrkomuchT TpsiOBa a ObJe MPUAPYKEH
C IIMCMO, YIOCTOBEPSBALLIO, Y€ MATEPUAIBT U JAHHUTE WIK YaCTH OT
TAX He ca OWii myOIuKyBaHu jlocera (OCBEH Karo pe3ioMe), KaKkTo 1
Ye MaTepHaIbT HE € TOJ MeYaT M HEe ¢ BB3JIOKEH 32 PCLICH3UPAHE B
JIPYTO M3IaHHE.

3ariiaBHa cTpaHMLA:

- Buz Ha ppromnuca (opuruHaiHa cratus, 0030p u Jp.)

- 3amaBue, MMEHa Ha aBTOPHTE M MecTopaboTa 1O BpeMe Ha
M3TOTBSHE Ha MaTepHaa

- IMe u meneH ajgpec Ha KOPECHOHAWpPAIIUS aBTOp, TenedoH,
€JICKTPOHHA IOIIa

- biaromapHOCTH KBM JIHIIA ¥ KOJIETH C IPUHOC 32 H3CJIE/I-BaHETO.

Yka3zanus 3a opopmiieHue Ha MaTepuauTe. M3nonssar ce MepHu
€IMHUIY Ha MeXTyHapoaHaTa cuctema Sl. Jla ce n30sireat akpoOHUMH,
OCBEH aKo He ca OOLIONPHETH. AKPOHMMHTE U CHKpAIICHHATA CE
neUHUpAT NpH IbpBarta UM ymnoTpeba B Tekcra. daiinosere Ha
pbKkonmca ce moxasar BbB (opmar Ha Microsoft Word. ®opmarst
Ha CcTpaHHLUTE TpsAOBa na Obae A4 ¢ monera ot 2,5 CM OT BCHYKH
crpany, wmpupTeT 12-point Times New Roman ¢ 1,5 untepsan
MeXIy penoBere. TeKCTBT ce MOAPaBHABA CaMO OT JISBO.

Pe3lome: 3a HaydHH cTaTuu ce IMOATOTBA PE3IOME ChC ClEIHATa
cTpykTypa u mnomsariaBusi: O6ocHoBka, Ilenm, Meroaun, Pesynararu
u 3axmouende. [lpu Marepuanu 0e3 CTpykrypa (Hampumep,
METOJIOJIOTHYHH MaTepHaH) ce JOMyCKaT Pe3roMeTa, HeCTPYKTYpH-
paHu 10 TOpHUs HauuH. Pe3tomero TpsOBa aa chabpika HE TOBEYE
ot 250 mymu.

INSTRUCTIONS FOR AUTHORS

Bulgarian Journal of Public Health is a multidisciplinary
journal, which covers the following fields of public
health: health policy, health management and economics,
epidemiology of noncommunicable and communicable
diseases, population / women’s/ children’s health, health
promotion and disease prevention, environmental health,
foods and nutrition, occupational health, mental health,
public health and disasters.

The papers are published in both Bulgarian and English. The
Journal publishes:

- Original Research Articles (up to 12 pages): Articles should
begin with Introduction, followed by Aims, Materials and
Methods, Results, Discussion, Conclusions, References.

- Review Articles (up to 12 pages): Reviews should concern
topics of current interest in the field of public health.

- Discussion,positions (up to 6 pages) - may address any
topic of interest for public health.

- Opinions,events (up to 1 pages) — represent current, relevant
or disputable issues and important events.

- New books or Software Reviews (up to 1 page).

Author Responsibility. All submitted manuscripts should
be original contributions, not previously published and not
under consideration for publication elsewhere. Accepted
manuscripts cannot subsequently be published elsewhere in
similar form, in whole or in part, in any language, without
the consent of Bulgarian Journal of Public Health. Authors
are responsible for all parts of their paper.

Scientific Ethics. It is the authors’ responsibility to verify
that any investigation involving human subjects has been
approved by a committee on research ethics.

Manuscript Submission. Materials may be submitted by
e-mail or on CD/diskette and as a hard copy (2 copies, A4
format). Materials of Bulgarian authors should be written in
Bulgarian and English, and those of foreign authors — only
in English.

Manuscript Submission Directions

Cover Letter: The submitted manuscript should be
accompanied by a cover letter stating that the paper and the
data have not been previously published, either in whole or
in part (unless as an abstract), and that no similar paper is in
press or under review elsewhere.

Title Page:

- Type of manuscript (Original Article, Review Article, etc.)
- Title, Authors names and affiliations at the time the work
has been created

- Corresponding author’s name, mailing address, telephone
number, e-mail

- Acknowledgements, including colleagues who contributed
to the research.

Directions: Use Sl units of measure. Avoid acronyms
unless they are widely recognized. Define acronyms and
abbreviations at first mention in text. Provide submitted
manuscript files in a Microsoft Word processing format.
Format the manuscript files for A4 size paper with 2.5 cm
margin on all sides. Use 12-point Times New Roman, 1.5
spaced. Align text only on the left side.

Abstract: For research articles, provide a structured
abstract, with headings for Background, Methods, Results,
and Conclusions. Unstructured abstracts are allowed for
papers of different kind (eg, methodology papers). Abstracts
are limited to 250 words.
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KuouoBu gymu: [Ipeacrassr ce cien pe3romMeTo.

Tabanuu: Beska tabmuna TpsioBa f1a Ob/e ogaeHa KaTo OT/IeNIeH
JOKyMeHT. TaGmummrte TpsOBa Ta HMMaT SCHH 3alIaBUsl W IIPH
HE0oOXOIMMOCT OOSICHUTEITHH OeJIeXKKH NoJ yepTa. B maTepnanure Ha
OBJITAapCKUTE aBTOPU 3aINIaBHATA M TEKCTHT B TaOIMIuUTE TpsOBa na
Ob/aT Ha OBJITAPCKY M QaHIVINICKH €3HK. 3a IIOJITOTOBKA Ha TaOJIUINTE
ce n3non3Ba onnusTa “Tadnmia” Ha TekcTooOpadoTBamus copTyep.
Te ce HOMepmpar IO peja Ha NPEACTaBIHETO UM B TeKcTa. B
TaONUIUTE ce M3MOJI3Ba JABOCH MHTEPBAJI M CaMO XOPH30HTAIHH
JIMHAH.

®@urypu: Besika ¢urypa ce mopaBa Kato OTAENEH AOKyMEHT/(aii.
Qdurypure ce HOMEPHPAT MO pefa Ha IUTHPAHETO MM B TEKCTA.
Beska ¢urypa tpsa6sa ce mpuapykasa ¢ KpaTka JereHa Ha OT/AelTHa
CTpaHUIa, KOATO crenBa KHurommca m e 4acT OT TEeKCTOBHA (aii.
B marepmanuTe Ha OBATAPCKUTE aBTOPH 3aTIABUATA U TEKCTHT KBM
¢urypute Tps6Ba 1a ObaaT Ha OBATAPCKU M AHIIIHICKU €3HK.

Kuuronuc: I{uTupaHnTe M3TOYHHUIM CE HOMEpPHUpAT MO peaa Ha
MOCOYBAHETO MM B TEKCTa M CE€ OIKCBAT HEMOCPEACTBEHO CIIE
OCHOBHHS TEKCT. B TekcTa HOMEpPHT Ha IMTHUPAHHS HU3TOYHHK CE
noctaBst B ckoOu. KuuromucwsT TpsiOBa na Obae HammcaH ¢ 1,5
UHTEPBa.

IMpumepu 3a npeacTaBsiHe HA PA3THIHN H3TOUHHIH
Crarus B ciucanme

- XpuctoBa /I, 3axapueB 3. Hali-uecTu Tpeniku B JUarHOCTUKATa Ha
[MapkuncoHoBata 6osnect. bwreapcka negponocust 2004; 4; 1: 32-47.

- Gonzalez MA, Artalejo FR, Calero JR. Relationship between
socioeconomic status and ischaemic heart disease in cohort and case-
control studies. International Journal of Epidemiology 1998; 27:
350-358.

I'maBa ot kuura - Jacobsen S, Schulsinger F. The Danish Adoption
Register. In: Mednick SA, Baert AE, eds. Prospective Longitudinal
Research: An Empirical Basis for the Primary Prevention of
Psychosocial Disorders. Oxford: Oxford University Press, 1981:225-
230.

Kuura - Neale M, Cardon LR. Methodology for Genetic Studies of
Twins and Families. Dordrecht: Kluwer Academic Publishers, 1992:
122-130.

Codryep - SAS/STAT Software [computer program].Version 9.1.
Cary, NC: SAS Institute Inc.;2006.

H3tounuk ot UuTepHeT

- Javaras KN, Laird NM, Hudson JI, et al. Estimating the prevalence
of disease using relatives of case and control probands. COBRA
preprint series. Article 31. Available at: http://biostats.bepress.com.
proxyl.cl.msu.edu:2047/cobra/ps/art31. 2007. (Accessed March 4,
2008.)

ABTOPCKHTE MPaBa BPXY MYOJIMKYyBaHUTE MaTCPHAJIH IIPHHAIICKAT
na U3narens.

Marepunany, KOUTO HE OTTOBAPSAT HA TOPEHOCOUYCHUTE M3UCKBAHMU,
HsIMA Ja ObJaT MpUEeMaH! 3a PeIeH3UpaHe U MyOInKyBaHe.

AJIPEC:

Jou. a-p C. [lerposa, 1M

['maBen penakTop

“Bbarapcko crnucaHue 3a o0IIecTBeHO 3apase”
HanmonaneH ueHTbp 1o onaspaHe Ha 0OIIECTBEHOTO 3/1paBe
byn. “Axan. MBan 'emos” 15, Codus 1431, brirapus
E-mail: s.petrova@ncphp.government.bg

Key words: After the abstract key words should be
provided.

Tables: Each table should be submitted as a separate
document. Tables should have clear titles and explanatory
footnotes. Please prepare tables using the “Table™” feature
of your word processing software. Number the tables
consecutively in the order of presentation in the text. Double-
space the tables and use only horizontal lines.

Figures: Each figure should be submitted as a separate
document. Submit figures in final form, suitable for
publication. Number figures consecutively in the order
they are discussed. Provide brief legends for each figure
on a separate manuscript page. This page should follow the
references and be included as part of the text file.

References: References should be numbered consecutively
in order of appearance in the text, and listed immediately
after the main text. Reference numbers in the text should be
in parenthesis. 1,5 space the references.

Examples of Reference Submission:
Journal Article

- Gonzalez MA, Artalejo FR, Calero JR. Relationship
between socioeconomic status and ischaemic heart disease
in cohort and case-control studies. International Journal of
Epidemiology. 1998; 27: 350-358.

Book Chapter

- Jacobsen S, Schulsinger F. The Danish Adoption Register.
In: Mednick SA, Baert AE, eds. Prospective Longitudinal
Research: An Empirical Basis for the Primary Prevention of
Psychosocial Disorders. Oxford: Oxford University Press;
1981:225-230.

Book

- Neale M, Cardon LR. Methodology for Genetic Studies
of Twins and Families. Dordrecht: Kluwer Academic
Publishers; 1992.

Software

- SAS/STAT Software [computer program].Version 9.1.
Cary, NC: SAS Institute Inc.;2006.

World Wide Web

- Javaras KN, Laird NM, Hudson JI, et al. Estimating the
prevalence of disease using relatives of case and control
probands. COBRA preprint series. Article 31. Available at:

http://biostats.bepress.com.proxyl.cl.msu.edu:2047/cobra/
ps/art31. 2007. (Accessed March 4, 2008.)

The publisher owns the copyright for the published
materials. Materials that do not comply with the above
stated requirements shall not be accepted for reviewing and
publishing.
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