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BBNFAPCKO CMUCAHUE 3A OBLUECTBEHO 3[1PABE
OOULINANTHO U3ONAHUE HA HALMOHANHWA LEHTBP
NO OBLLECTBEHO 3PABE W AHANU3U

LIEN U OBXBAT

“Bbnrapcko cnvcaHue 3a obLecTBeHO 3apaBe” e
MHOronpodUIIHO CnMcaHne, KOETO BKMYBa Nybrnvkauum B
obnacTTa Ha 3gpaBHaTa NoNUTMKa 1 NpakTUKa, 34paBHNSA
MEHVKMBHT Y UKOHOMMKA, enMaeMunonorms Ha
HEeVHMEKUMO3HNTE 1 3apa3HMTe Bonectu, npoMouus Ha
3apaBeTo U NpodunakTuka Ha bonectute, 3agpase Ha
HaceneHWeTo (keHuTe, Jelarta), cbCcTaB U 6e30nacHOCT Ha
XpaHuTe, XpaHeHe 1 obLLECTBEHO 30paBe, OKONHa cpeaa u
3apaBe, TpygoBa MeauumMHa, NCUXUYHO 3paBe, KpU3UCHU
cuTyaumm n obulecTeeHo 3apase. CnvcaHneTo npeaocTaBs
dopyM 3a AUCKycKs Mo akTyarnHu npobnemu Ha o6LLecTBEHOTO
3gpaBse B bbnrapus, Espona, CALL n ap. ctpanu. B cneuuwanimn
NpuUoXeHusi ce NyonukyeaT MaTepuany, MOCBETEHN Ha aKTyarnHu
Temu, NpoyyBaHus, pe3toMeTa U A0oKNaam OT MEXAYHapoaHU U1
HaLMOHanHN Hay4YHU hopymMu 1 Kpbrnn Mmacu. CnucaHneTo uva
3a uen Aa nonynsipusmpa u Hacbpyaea uscrnenBaHus, 4o6pu
NpakTWKK, NONUTUKK, ynpasrneHve n obpa3oBaHue B obnacrtrta Ha
o6LecTBeHOTO 3apaBe. M3nm3a B 2 KHUXKKM rOQULLHO Ha
Obnrapckv 1 aHrmuickn eauk. Nybnvkyea ce n Ha UHTEPHET
cTpaHuuarta Ha HaumoHanHust ueHTbp No_o6bLLecTBEeHO 3apase u

aHanuan (http://ncpha.government.bg)
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3AOPABHA MOJINTUKA N MPAKTUKA

MHOBALUUUN N UHBECTULIUUN
B 3[APABEOIA3BAHETO

aamen Jumurtpos, Ilerko CasrueB
Hayuonanen yenmuvp no obujecmseno 30page u anaiusu

Pe3ome

Yosewkuam kanumai, noo ¢opmama Ha 30paso, 0oope 00-
pa306ano pabomeujo HaceneHue, e 8adCHA NPeonoCcmasKa 3d
uxonomuyecku pacmedic. OmpuyamenHomo ev3oeticmeaue Ha
JIOWOMO 30page 3a 8CAKO 0OUEeCmE0 OnpedeleHo ce 0KaA38d
CKBNO KAKMO 8 COYUANeH, maKa u 8 UKOHOMUUECKU ACTIeKN U
ce u3passea 8 NPeKu, KOC8eHU U HeMamepPUaIHu pasxoou.

30pasnume norumuyu u uszciedogamenu mpsaoea 0a uoen-
muguyupam u nacvpyasam uHosayuume 6 30pageonas3séa-
Hemo, Koumo onpagoasam CMoOUHOCMmMAa HA COYUAIHUme
pasxoou, u 0a npedomaepamseam Heopsa8aAHemo Ha MaxKued,
KOUMO ca U3NpaseHu nped peouyd npeou3suKameicmed.

Ipu onpedensine Ha UHEECMUYUOHHA NOIUMUKA 8 30PABEO-
naszeanemo mps06a 0a ce HaNPAgsm pa3epPaHudeHus Mexncoy
NOHAMUAMA ,,UHBECMUYUSL 8 30pasemo’ U ,,UH8eCMUYUU 3d
30paege”, Kakmo u ,,uHeecmuyus 6 cucmemama’ HA 30pa-
seonassanemo. Tpancgopmuparnemo Ha ,,UHEECMUYUAMA 8
30pagemo” 6 ,,uHecmuyus 3a 30pasemo’’ uje OoHece 0ONbJi-
HUMeIHU NO3U U 3 30PAGHUSL CEKIMOP, KAKMO U uje NosULiU

COYUATIHO-UKOHOMUYECKUs cmamyc Ha 061/{466‘7716‘0}’}’[0.

Aodexeamnomo uneéecmupane 6 30PA6EONA36AHENO MOJICe
0a 0osede 00 UKOHOMUYECKA 8b38DBULAEMOCT, CPDABGHUMA C
opyau 6udose U3NOJI38aHe HA PeCypPCl.

Tpunooscnume nonema 3a yenego uneecmupane ca : 1) oopa-
306amennu npozpamu 6 cghepama Ha 0dOuecmeenomo 30pa-
6e; 2) HOBU NOOXOOU KbM (UHAHCUPAHE HA 30PABeoNna38aHe-
Mo, 00 20MMA CMeneH 8 NOCOKA HA NO-20IAMO yyacmue Hd
YACMHUSL CEKMOP U TUYHAMA OM208OPHOCH, 3) MOOEPHU3A-
yus u npecmpykmypupane na oornuyume, 4) ungopmayus
u Oannu, 5) npedocmassine HA NbPEUYHU SPUNCU U UHPpa-
CMPYKMypu — U3MeCmeanemo Ha (honooseme u pecypcume
1O NOCOKA HA NO-BUCOKOKAYECMBEHU U NPOPEeCUOHATHU YC-
JIyeu, C8bp3anu ¢ NbPSUYHAMA 30PABHA NOMOUY.

Hanootcumenno e da ce npueme u npuiodcu HAYUOHATEH
NJIaH, KOUMO e NOCe008ameneH, UsMepum u nodowvpaica Ovii-
20CpoUeH (PUHAHCO8 U NOTUMUYECKU AH2ANCUMENN.

KirouoBu aymm: 3apaBeomna3BaHe, WHBECTHUIIHH,
WHOBAIIUH, TPETN3BUKATEIICTBA

HEALTH POLICY AND PRACTICE

INNOVATIONS AND INVESTMENTS
IN HEALTH CARE

Plamen Dimitrov, Petko Salchev
National Center of Public Health and Analyses

Abstract

Human capital in the form of healthy, well-educated
working population is an important prerequisite for
economic growth. The negative impact of poor health
in each society has definitely proven to be costly both
socially and economically and has been expressed in
direct, indirect and intangible costs.

Health policy makers and researchers should identify
and promote innovations in health care, which justify
the value of social costs, and prevent the introduction of
those that are facing many challenges.

When determining the investment policy in health care
distinctions must be drawn between “investment in
health” and “investment for health” and “investment
in the healthcare system”. The transformation of
“investment in health” to “investment for health” will
bring additional benefits to the healthcare sector and
increase socio-economic status of the community.

Adequate investments in healthcare can lead to economic
returns comparable to other types of resources.

Targeted investments areas are: 1) educational
programs in public health, 2) new approaches to health
financing, largely in the direction of greater private
sector participation and personal responsibility, 3)
modernizing and restructuring the hospital sector,
4) information and data, 5) providing the primary
healthcare and infrastructure - the shifting of funds and
resources towards higher quality and more professional
services related to primary healthcare.

It is an imperative to adopt and implement a national
plan that is consistent, measurable and requires
sustained financial support over a long period and
political commitment.

Key words: healthcare, investments, innovations,
challenges
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3AOPABHA NMOJINTUKA N MPAKTUKA

MHOTr0 U3THKHATH HKOHOMHCTH Ca U3CJICIBAIA B3aHMOBDB3-
KaTa MEXKJy UKOHOMUYCCKUA U 3[JpaBHUA CTATyC HA HALTUUTE.
[Ipe3 nocnennute nBanecet ronuHu ['pocman, yin u doren
MMaT OCHOBHA 3aCITyTa 3a H3TOTBSIHETO M MPEIOCTABSIHETO Ha
JIOKA3aTeJICTBA B MOJKPENa HA TBBPACHUETO, Y€ YOBCIIKUSAT
KanuTaj, nox Gopmara Ha 31paBo, 100pe oOpa3oBaHO pabo-
TEIO0 HACENICHHUE, € BAKHA MPE/MOCTABKA 32 HKOHOMHYECKH
pacrexx. O4eBUIHO € ChILO TaKa, Y€ MO-ToIsIMOTO OOraTcTBO
JlaBa Bb3MOXHOCT 3a IOBHUIICH aHTa)XUMCEHT KbM pa3xonau-
Te 3a 3apaBeonasBane. [1o TO3M HAYMH JBaTa BHJIA CHCTEMH,
paboTely 3aeHO0, MOTaT Jia Ch3AaaT YCIOBHSL, TIPH KOUTO U
JBata edeKra Jia ce pa3BUBAT 4pe3 00I1a B3aNMO3aBUCHMOCT
1 CbOTBETHO Aa C€ MOTCHUUPAT €AUH APYT.

Que.1. B3aumoBpb3ka mexgy 3gpaBeonasBaHe u
UKOHOMUKA

HEALTH POLICY AND PRACTICE

Many prominent economists have examined the
relationship between economic and health status of
nations. Over the last twenty years Grossman, Schultz
and Vogel have a major contribution to the preparation
and submission of evidence offered in support of
assertions that human capital consisting of healthy,
well-educated working population is a prerequisite for
economic growth. It is also apparent that greater wealth
is associated with a commitment to increased health
care costs. Thus, the two systems working together can
create conditions in which both effects to be developed
through global interdependence of each other and to
potentiate each other.

Fig.1.  The relationship between healthcare and the
economy
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B enuH oT mociemHUTEe AOKIAAU Ha [J1aBHA AUPEKIUs
»3apase u norpebutenu” kpM EK | IIpuHOCHT Ha 31paBeo-
na3BaHeTo 3a ukoHoMukara B EC” e mpenioskeH ropeormnuca-
HUSAT MOJIEN, CBBP3Ball] 3/]paBeolla3BaHeTO ¢ MKOHOMHYEC-
kus pactex (1). luarpamaTa ouepTaBa HCTHHCKA [IUKJITHYHA
B3aUMOBPB3Ka MEKY 3ApaBe M HKOHOMHKA U MOJYCPTaBa,
Ye MOJUTHYESCKUSIT IMOAXO0/ HE MOJKE Jla C€ OCHOBaBa caMo Ha
YIPaBICHUETO Ha Pa3XxoIMTe 3a 3/[paBeora3BaHe.

BmecTo ToBa ¢ HCO6XOI[I/IMO Ha 31paB€TO HAa HACCJICHUCTO Aa
CC rjieJa HE KaTO Ha CbIIbTCTBAI ITPOAYKT Ha 6J'IaFO,IleHCTBI/I-
€TO, 4 KaTO Ha UHBCCTUIIUA B 6'BZ[€H.[ HNKOHOMUYCCKH PACTCIK.
Tasu B3aMMOBPB3Ka CE€ pa3BrMBa KAKTO B OTPUILIATCIIHA, TAKa
1 B IIOJIOXKHUTEIIHA HACOKaA.

C yBennuyaBaHe Ha MPOYYBAHUATA 32 B3aHMO3aBUCHMOCTTA
MEXIy 3/IpaBeora3BaHe ¥ HKOHOMHKA ca HAIIPABEHU HSIKOU
BaYKHHU 3aKJIIOUEHUS, a UMEHHO:

4 NN |} | EEn

In a recent book titled “The contribution of health to
the economy in the European Union” granted by the
Directorate-General for Health and Consumers of the
European Commission, the above-mentioned model is
proposed, which has linked health to economic growth.
The diagram outlines the true cyclical relationship
between health and the economy, and stresses that
the political approach can not be based only on the
management of healthcare spending(1).

Instead, it is necessary for public health to be viewed
not as a by-product of prosperity, but as an investment in
future economic growth. This relationship can develop
in either the positive or the negative direction.

With the increasing of studies on the relationship
between healthcare and the economy there have been
made some important conclusions, namely:
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3AOPABHA MOJINTUKA N MPAKTUKA

« HamansBaHeTo Ha CMBPTHOCTTAa U 3a00JIeBaEMOCTTa U
MOCIICIBAIIOTO YBEIUYaBaHE HAa MPOABIDKUTEIHOCTTA
Ha KMBOTA TMOBHINABAT CTENCHTA HA BH3BPHIIAEMOCT Ha
WHBECTHUIIMHUTE B 3/IPABEOIAa3BAHETO, C KOCTO C€ HACHP-
YaBaT MHBECTUIIMUTE B 00Pa30BAHHETO U IO-TOJSIMATa
MKOHOMHUYECKa TPOU3BOUTEIHOCT (2, 3, 4).

+ TlomoOpsiBaHEeTO Ha 31paBEeTO HA HACEJICHUETO BOIH 10
yBEIMYCHA IIPOU3BOAUTEIHOCT Ha TPyia, HOBEeYe BpeMe,
IpeKkapaHo Ha PabOTHOTO MSCTO, MO-BHCOKO TPYHOBO
Bb3HATPAKJCHUE M YyBEIMYaBaHE Ha CIECTSBAHMITA,
yBeJInYaBaHe Ha Bb3MOXKHOCTTA 32 y4yacTue Ha paboTHa-
Ta CHJIa M €BEHTYAJIHO MO-TOJIIMOTO M BIIMSIHHE BBPXY
npousBoauTenHoctTa (Ranis et al., 2000).

« JlomwoTo chcTOSHME HA 30paBHUS CTaTyC Ha HaceJIeHU-
eTo ¥ 3a00JIeBaeMOCTTa BOAAT 10 HAMaJIsIBaHEe Ha IPO-
M3BOJIUTEIHOCTTA, TI0-HUCKO TPYAOBO Bbh3HATPaXKJICHHE,
MO-MaJKO PabOTHH 4acOBE TOJHMIIHO, HAMAJICHHU PHXO0-
IIA ¥ YBEITUYEH PUCK OT OeHoCT (5, 6).

OTpHUIIATETHOTO BBH3IECHCTBHE HA JIOIIOTO 37paBe 3a BCIKO
00IIECTBO OMpPEIeNIeHO ce OKa3Ba CKBIIO KAKTO B COIMAJICH,
TaKa 1 B MKOHOMUYECKH ACIIEKT.

OTpI/lL[aTeJ'IHI/ISIT COIMaJICH 1 UKOHOMUYCCKHU e(l)eKT OT JIOIIO-
TO 37IpaBe 3a BCAKO OOILECTBO € SICEH Ol OT NPbHB MOITIEN.
Kak moxxem 1a pazdepem no-no6pe tezu Bpb3ku? McKee et al
(2005) (1, 7) mpenTuduuMpar TpH acleKkTa Ha Bb3/IeHCTBHE.

[Tpexkn pa3xogu: OTHACAT c€ 32 pa3XOJUTEe B CEKTOpa Ha
3/IpaBEOIa3BaHETO BHB BPB3Ka C NMPEBEHIHNS, AMATHOCTHKA
U JIeueHHe Ha 3a00JsIBaHUsATA, T.€., aMOYJIaTOPHHU IIperJIeu,
OoTHMYHA TTOMOIII, OOIIECTBEHO 31PaBe M MEIUIIMHCKH yC-
nyTH, papMaleBTHYHN IPOIYKTH.

Kocsenu paszxoau: 00MKHOBEHO ce U3MepBa 3aryOeHHUsT po-
M3BOJCTBEH MOTEHIIMAJ Ha MMAIIMEHTH, KOUTO Ca MHBAJIHIH3H-
paHu U He MoraT Ja paboTsT, HIIK YMUpPAT TPEKIAEBPEMEHHO
(T.e., TOBa € “NMOAXOIBT KbM YOBEMIKHS KamuTan ). M3mepsa-
HETO Ha KOCBEHUTE PA3XOAH € BBIIPOC HA CEPUO3HHU 1eOaTH.

Hemarepuanuu pa3zxoau: 00XBamar NCUX0JIOTHYECKUTE ac-
NeKTH Ha OoJjiecTTa 3a Xopara (M TEeXHHUTE CeMEHCTBa), KaTo
Ooska, 3ary0a oT CMBPT, OC3MOKOMCTBO U cTpanaHue. ToBa
€ KaTeropusi pa3xo/y, KOUTO ca Hail-TPy/JH!U 3a U3MEPBaHE.
[TpoyuBanusTa, HaIpaBeH! 3a IleHaTa Ha OoyecTTa, n3pase-
HU BbB (DMHAHCOBM M3MEPEHHUs, MPaBSIT OLEHKA Ha OOIOTO
Opeme Ha J1aieHo 3a00JIsIBaHE OT IVIe/IHA TOUKA Ha 00IIeCTBO-
TO WJIM OT TJIeJHA TOYKa, ClIeHu(pHUYHA 3a AaJIeH CEKTOP.

[TprHOCHT Ha HHBECTHIIMUTE B 37PaBEONA3BAHETO MOXKE JIeC-
HO J1a ce BB3IIpreMa KaTo crerududeH GakTop - MOT0KHUTEICH
3a BCsIka MKOHOMUKa. CrieqiBalara CThIIKa 3a pasriexkaaHe Ha
B3aMMOBPB3KaTa MEXAY HHBECTHIIMUTE B 3]paBEONA3BAHETO
1 IKOHOMUYECKUTE PE3YJITaTH € Jla ce IMIPEMHUHE Ha T0-001110
HHUBO OT cepara Ha cneudpuIHOTO 3a00saBane. Kato Bemem
IO/l BHUMAHHUE ITUPOKHS 00XBaT OT (haKTOPH, KOUTO BIHSSAT
BBPXY 3[PaBETO HA HACEICHUETO, MKOHOMHUYECKNTE OIECHKH
Ha 3a00JI1BaHUTA Ca BUHATH CIIOKHHU ¥ KOMIUIEKCHU.

BnoxeHu B 3gpaBeonasBaHeTo cpeacTBa

MNOJNTOXUTEJTHN UKOHOMUYECKU pe3ynTaTtu

HEALTH POLICY AND PRACTICE

e The reducing of morbidity and mortality and the
consequent increase in life expectancy increase the
rate of return on investment in health care, which
encourage investment in education and greater
economic productivity (2, 3, 4).

* The improving of the population health leads to
increased productivity, more time spent at work,
higher wages and increasing savings, increasing the
possibility of labor force participation and possibly
its greatest impact on productivity (Ranis et al.,
2000).

* The poor state of the population health status and
the incidence lead to reduction of the productivity,
lower wages, fewer working hours per year, reduced
revenues and increased risk of poverty (5, 6).

The negative impact of poor health in each society has
definitely proved costly both socially and economically.

Negative social and economic impact of poor health in
any society is clear at first glance. How can we better
understand these relationships? McKee et al. (2005) (1,
7) identified three aspects of impact.

Direct costs refer to costs in the health sector in relation
to prevention, diagnosis and treatment of disease, i.e.
outpatient care, inpatient care, community health and
medical services, and pharmaceuticals

Indirect costs typically measure the lost productivity
potential of patients who are disabled and cannot work or
who die prematurely (i.e. the ‘human capital approach’).

Intangible costs capture the psychological dimensions
of the illness to the individual (and their family), i.e. the
pain, bereavement, anxiety and suffering. This is the cost
category that is typically hardest to measure.

Studies performed for cost of the disease in terms of
financial implications assess the total burden of disease
in terms of society or from a specific point of view to a
particular sector.

The contribution of investments in healthcare can
easily be seen as a specific factor that is positive for any
economy. The next step in examining the relationship
between investments in health and economic outcomes
is to move at a more general level in the field of specific
disease. Taking into account the wide range of factors that
influence health, economic assessments of disease are
always complicated and complex.

Funds invested in healthcare

positive economic results
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3O0PABHA MOJINTUKA N NMPAKTUKA

B npoyuBanusiTa Ha peauLa aBTOPU CE U3UUCIISABAT TEKYLLIUTE
HMKOHOMHYECKH 3aryOH, MOy YeHH B PE3YITAT OT 3PABOCIOB-
HU ITPOOJIEMH, TIPEJICTABAT CE M JO0KA3aTeICTBA 3a OB/ICIIUTE
etextu. BpB BCsika ejHa OT Te3u 00JIACTH HENOOPOTO 37paBe
nMa He3a0aBeH HeraTHBCH e(PEeKT BBPXY pabOTENIOTO Hacese-
nue. ToBa OT CBOsSI CTpaHa peduieKTHpa BbPXY CeMelcTBara,
MPEANPHUATHSATA U MECTHHUTE OOIHOCTH. TpyaHO € 1a ce u3-
YHUCJIHU C TOYHOCT KaKBH Ca ICTUTC, KOUTO ITOHACs NKOHOMU-
KaTta, HO HAMa HUKaKBO CbMHCHUCE, Y€ TC Ca 3HAYUTCIIHU. AKO
00BpHEM 0OpaTHO Ta3u B3aHMOBPBH3Ka, MOXKE Jla C€ HAMPaBH
CIIeJTHATA JarpaMa, KOSTO MPEICTaBs MOTECHIINAA 38 YBEIH-
YaBaHETO HA MKOHOMHYECKHUTE PE3YJITaTH YPE3 YBEINYaBaHE
Ha BIIOKCHHUSITA B 3/[PABEOMAa3BaHETO.

Que.2. B3aumoBpb3ka mexgy BroxeHume B 3gpaBeonasba-
Hemo cpegcmBa u UKOHOMUYecKume pesyamamu

HEALTH POLICY AND PRACTICE

In studies of several authors there have been calculated
the current economic losses resulting from health
problems and evidence for future effects have been
presented. In each of these areas, poor health has an
immediate negative effect on the working population.
This in turn affects the families, businesses and
communities. It is difficult to calculate with precision
what damages the economy suffers, but there is no doubt
that they are significant. If we reverse this relationship
it can be made the following diagram, which represents
the potential to increase economic performance by
increasing investments in healthcare.

Fig.2. Relationship between resources invested in
health and economic outcomes
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3AOPABHA MOJINTUKA N MPAKTUKA

NMHoBauun

Hsxon MHOBAaTMBHHU 3ApaBHU ACHHOCTH OMNpAaBIaBaT TsX-
HaTa ColMajHa IieHa, T.€. T¢ ca “mMo0aBsIu CTOHHOCT UIH
“coluaiHoO JKeNIaTeaHu’, a APYTH He ca. 3APaBHUTE TOTUTH-
1M ¥ M3CIIe0BaTeNn TPsOBa Ja MISHTHOUIUPAT U HACHP-
YyaBaT MHOBAI[MUTE B 3/]paBEONa3BaHETO, KOUTO OMPABIABAT
CTOMHOCTTA Ha COLMAJIHUTE PA3XOJH, U Ja MPeA0TBpaTIBaT
BHE/IPSBAHETO HA TAKUBA, KOUTO Ca U3MPaBEHU Mpel peauIia
MpeU3BUKATENICTBA.

OFpaHI/I‘IaBaHeTO Ha pacTeika Ha pa3xXoAUTEC 3a 3paBcoras-
BaHC U HOIIO6pHBaHeTO Ha 3IpaBCTO HAa HACCIICHUCTO Ca CpCa
Hal-BaXKHUTE U TPYAHU NPCANIBUKATCIICTBA, IPEJ KOUTO Ca
H3IPaBCHU MOJIUTUINTC. Ponsta Ha mHOBAIIMUTE 3a ITOCTHU-
raHe Ha HAMpeAbK Ha TE3W COLHMAJIHHU LCIHU € CIIOpHA, TBHH
KaTO HAKOM CKCIICPTU PA3IICIKAAT NHOBAIUUTC KATO OCHO-
BCH M3TOYHHUK HA PACTCIK HA PA3XOAUTE, 4 APYTH PA3ITICIKAAT
HWHOBAIIMUTEC KATO CPCACTBO 3a HO,ZIO6p$IBaHC Ha Ka4€CTBOTO
Ha MCAUIIMHCKUTC I'PUKH U HOCCIIU 3/IPABHU MTOJI3U.

ConmanHaTta CTOWHOCT Ha 3[paBHUTE TPIDKU MOXE Aa Oble
neduHupaHa KaTo pa3IuKaTa MeXy O4aKBaHUTE CTOWHOCTH
Ha (2) 3paBeTO HAa HACETICHUETO, U3MEPEHO 3a BCEKH MEPHOJ
OT BpeMe KaTo arperupaHy TOINHH KUBOT B JOOPO KaueCTBO
u (b) o0mmuTe pa3xoau 3a 3apaBeonasBane. [1o aHamorudyex
Ha4YWH COIlMaJiIHaTa CTOMHOCT Ha MHOBaTUBHA JICHHOCT, CBBP-
3aHa ChC 3APABHU I'PUIKH, CE€ OTIPEIEIIs KATO pa3InKaTa MekK-
Jly collMajHaTa Moji3a Ha Mo00pEHUs B 37IpaBeTO Ha HAcee-
HUETO U COIMATTHUTE Pa3Xo/u, CBbP3aHH C Ta3u JICHHOCT.

UHBecTHUUN

IIpu ompenensiHe Ha HHBECTUIIMOHHA TOJIMTHKA B 3PaBEO-
Ma3BaHETO TPsOBa Jla Ce HANPABAT Pa3TPaHUUCHHS MEXKTY
MOHSTHUATA ,,AHBECTULIHUS B 3JpaBEeTO” W ,,AHBECTULIHH 3a
31paBe”’, KaKTO W ,,AHBECTUIIHS B cCHCTeMara” Ha 3JIpaBeo-
nasBaHeTo. IHBecTHIIMATA MOKE J1a ObJIC PsKa — B 31paBe-
TO M HETIPSIKA — B CHCTEMHUTE, KOUTO IPEAOCTABST 3IpaBe UiIH
31paBHU yciyru. IHBECTULIMUTE 32 3[[paBe ca CTPATErnu 3a
MMOBHIIIABAaHE Ha 3[[PaBETO /3PABHOTO CHCTOSTHIE HA HaceJIe-
HHETO/ KaTO HEMPEKbCHATO HaMallsBaHE Ha HEPABEHCTBOTO
B 3JIpaBETO Ypes3:

- HacoyBaHE Ha BHUMAaHMETO KbM COLIMAIIHUTE, HKOHOMHU-
4eCKHUTe U (haKTOPUTE HA OKOJIHATA CPENA;

- [OpoMoIus Ha 3APAaBETO - HNOAKPpCIa Ha 3ApaBOCIOBHUA
Ha4YWH Ha )KHUBOT,

- TIpeBeHIHUs Ha OOJIECTHUTE,;

- [OBHUIIAaBaHE JOCTbHIIA 10 U NPCAOCTABAHCTO HA aICKBAT-
HU 3APpaBHU YCJIIYT'M HAa BCAKO HUBO U Ha BCCKU HYKAACI]
CC OT TAX.

KoHuenuusa 3a uHBecTULUMM 3a 3apaBe

3abonsBaHusITa HAMAIsABAT TOMUIIHUTE JTOXOAW Ha OOIIIe-
CTBOTO, IOXOJIUTE HA PUZNUECKUTE JTUIA, KAKTO U TIEPCIICK-
THUBUTE 32 MKOHOMHMYECKH paCTeX. 3aryouTe ca JECeTKH
MPOLEHTH OT OpyTHUS HAIlMOHAJIEH MPOAYKT Ha Hai-Oen-

HEALTH POLICY AND PRACTICE

Innovations

Some innovative health activities justify their social
costs, i.e. they are “adding value” or “socially desirable”,
while others are not. Policy makers and researchers
should identify and promote the innovations in health
care, which justify the value of social costs, and must
prevent the introduction of those that are facing many
challenges.

Limiting the growth of health care costs and improving
the health of the population is among the most important
and difficult challenges facing policymakers. The role of
innovations in achieving social progress of these goals is
controversial because some experts consider innovations
as a major source of cost growth, while others consider
innovations as a tool to improve the quality of medical
care and health supporting benefits.

The social value of health care can be defined as the
difference between the expected values of (1) population
health, measured over any period of time as aggregate
years of life in good quality, and (2) the total costs of
healthcare. Similarly, the social value of innovative
activity related to health care is defined as the difference
between the social benefit of improvements in population
health and social costs associated with this activity.

Investments

In determining the investment policy in healthcare
distinctions should be made between the notions of
“investment in health” and “investment for health”
as well as “investment in the health care system”.
The investment can be direct - in health and indirect
— in the systems that provide health or health services.
Investments for health are strategies to improve health /
health status of the population/ by continuously reducing
inequities in health by:

* Focusing on social, economic and environmental
factors;
* Health promotion - support for healthy lifestyle;

» Disease prevention;

* Improve access to and provision of adequate health
services at every level and to every individual that
needs of them.

Concept of investments in health

Diseases reduce annual income of society, personal
income, and prospects for economic growth. Losses
are dozens of percentage of gross domestic product of
the poorest countries every year, which translates into
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3OPABHA MOJINTUKA N MPAKTUKA

HUTE IbP’KABU BCsKA T'OAMHA, KOETO CE U3pa3siBa B CTOTHU-
UM MUIMapiu gojapd. MakpOUKOHOMUYECKH JAHHM IOT-
BBPIK/IaBaT, Y€ CTPAHUTE C HAI-JIOLIH YCJIOBUS B chepuTe Ha
3/[paBeoIa3BaHeTO U 00pa30BAHMETO M3IHMTBAT MO-TOJIEMH
TPYAHOCTH 33 IOCTUI'aHE HA YCTOMYUB PAaCTEX, B CPABHEHUE
ChC CTPAHU C NO-Pa3BUTH 3ApaBeolia3BaHe U 00pa3oBaHUe.

L[eJ'ITa Ha MHBECTUIMUTC 34 3paBC€ € HAaCOYCHA KbM IOCTH-
raHc¢ Ha JOI'BJIHHUTCIHU IOJ3U 3a 3paBETO 4YpE3 ﬂeﬁHOCTH,
KOHUTO HE Ca HCITPEMCHHO IPSAKO CBbP3aHU CbC 3PaBETO. Tazu
KOoHOCNUA € T.H. XOJIUCTHYCH IIOAXO0 — IMOAXO, KOMTO npu-
3HaBa BbTPCIIHATA 3aBUCUMOCT MCKAY NKOHOMHUYCCKUTE, CO-
OUAJTHUTE, 31PABHUTC U q)aKTOpI/ITe Ha OKOJIHATa cpeaa.

VHBecTUIIMHTE B 31paBHATA CUCTEMA /JIeIeOHITE 3aBeICHUS/
Tpsi0Ba aa ce pa30HpaT KaTO HHBECTULINH B 3APABETO U TPAOBa
Jia 100aBsIT IOIBJIHUTENHA COL[MAIHA ¥ MKOHOMHUYECKa 110J13a
3a 00IIECTBOTO /MM Ja ce TpaHC(POpMHUPAT B MHBECTULINA 32
3npaBeTo/. TpanchopmupaHeTo Ha ,,MHBECTHIIUATA B 3/IpaBe-
TO” B ,,AHBECTHIIMS 32 3APABETO” 1€ JIOHECE JIONBITHUTEITHHA
TIOJI3U U 32 3JIPABHUS CEKTOP, KAKTO U 1€ MOBHUILHU COL[HATHO-
MKOHOMHYECKHSI CTaTyC Ha OOIIECTBOTO.

le/IHLlI/IHI/I, onpeaeadmu NoJIuTHKaTa Ha MHBCCTUIIMU 3a
31paBe:

+ ®dokycupaHe BBPXY TI'pPyHOH OT OOIIECTBOTO /’TpymH B
puck” (8)/, ¢ HEOIATOMPUATECH CONMATHO-UKOHOMAYECKU
CTaTyC U BUCOKH 37paBHU ITOTPEOHOCTH;

e OcurypsBaHe Ha CIPaBEIJIMB IOCTHII 0 3APAaBHU U CO-
[[HAJTHU YCIYTH, OTTOBAPSIIM HAa TOTPEOHOCTUTE HA TPY-
IUTE B PUCK, KAKTO U Ha OOIIECTBOTO KAaTO I[51J10;

e CrabuaHocT — Jda clI€aBa COLMAaJIHO-MKOHOMHUYCCKOTO
pa3BUTHUC HA O6H16CTBOT0 nu O6H160TB€HI/I$I mporpec,

*  Tlpsiko HacOYEHA KbM OPraHU3ALMUTE U OOIHOCTTA, KOUTO /3
paboTAT B MApTHHOPCTBO TIPH OICHKA Ha HYKIHTE, H3padoT-
BAHETO Ha ILJIAHOBE 3a JISUCTBUE, CIO/EIISIHE HA HHBECTUIIN -
Te, IPEJIOCTABSIHE HA YCIIYTUTE M OLIEHKA Ha PE3YJITATUTE;

* DBbBiuyaHe HA OTACIHUTE UHIMBUIU U IPYIU IIPU ILIA-
HUPAHETO, NIPEJOCTABIHETO U OLICHKATA Ha JIEUHOCTUTE
U yCIyTUTE, KOUTO IIPSKO T 3acCsrar;

° HpI/ISHaBaHe Ha pa3janudyusaTa — Aa HE €€ JOIIYyCKa U3KJII0-
YBaHC Ha XOpa U Irpynu Ha 0a3aTa Ha HIKAKBU pas3anyunsa
— BB3pacCT, IMOJ, pCIUrusa, CCKCyaJlHa OpUCHTAIUsA, HE-
pr,Z[OCHOCO6HOCT W HHBAJIHUIHOCT,

* Jla e 6a3upana Ha e(h)eKTUBHHU IPAKTUKH U J]a CE MpHIIara
Ha 0a3ara Ha 3HAHUTA U ONUTA HA XOpaTa, KbM KOHUTO €
HACOYCHA,;

* Jla e cnenuduuna u pazdupaema;

e Jla uma cnenuUIHU 3APaBHU PE3YITATH U ICHU KOHTY-
P¥ 32 OIIEHKa U KOHTPOJI.

TpsbBa N npaBUTENCTBOTO Aa MHBECTUpA
B 3apaBe?

Hali-mpocTusiT 0OTroBOp Ha rOPErioCOYEHUs BBIIPOC €, Y€ aJIeK-
BaTHOTO MHBECTHPAHE B 3[PaBEOIa3BAHETO MOXKE Ja IOBEE
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HEALTH POLICY AND PRACTICE

hundreds of billions of dollars. Macroeconomic data
confirm that the countries with the worst conditions
in the areas of healthcare and education have greater
difficulty of achieving sustained growth than countries
with more developed healthcare and education.

The purpose of investments in health is aimed at
achieving additional health benefits through activities
that are not necessarily directly related to health.
This concept is the so-called holistic approach - an
approach that recognizes the interdependencies between
economic, social, health and environmental factors.

Investments in healthcare systems /hospitals/ should
be construed as investments in health and need to add
additional social and economic benefits for society /or
translated into investment for health/. The transformation
of “investment in health” to “investment for health” will
bring additional benefits to the healthcare sector and
increase socio-economic status of the community

Principles governing the investment policy for health:

» Focusing on social groups /’risk groups/(8) with
unfavorable socio-economic status and higher health
needs;

* Ensuring equitable access to health and social
services that meet the needs of groups at-risk and of
the general public;

» Stability - to pursue socio-economic development of
society and social progress;

* Directly aimed at organizations and the community,
which should work in partnership for needs
assessment, development of action plans, sharing of
the investments, service delivery and evaluation of
results;

* Involvement of individuals and groups in the
planning, delivery and evaluation of activities and
services that directly affect them;

* Recognition of differences - not to allow the exclusion
of individuals and groups based on any differences
- age, gender, religion, sexual orientation, disability
or infirmity;

* To be based on effective practices and to be applied
based on the knowledge and experience of the
targeted group of people;

» To be specific and comprehensive;

» To have specific health outcomes and clear contours
for evaluation and control.

Should government invest in health?

The simplest answer to the above question is that
adequate investment in healthcare system could lead
to economic returns comparable to other types of
resources used. With a highly competitive environment
for the provision of public funds at the national level,
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3AOPABHA MOJINTUKA N MPAKTUKA

JI0 MKOHOMHUY€ECKa Bb3BPBIIAEMOCT, CPABHUMA C JIPYTH BUIIOBE
U3IM0J3BaHe Ha pecypcH. [Ipy HaTMUMeTo Ha BUCOKOKOHKY PEH-
THa Cpejia 3a OCUTypsIBaHEe Ha MyOJMYHH CpPEJCTBA Ha HAllU-
OHAJIHO HUBO, 3/IPaBEONAa3BaHETO 3a CHKAJIECHHE € H3IPaBEHO
peJl rojieMusi IpoosieM 3a JIocTaThuHO (uHaHcupaHe. Kakro
W3INIEKA, MAJIKO Ca MOJIUTHYECKUTE JIUJIEPH, KOUTO OCh3HA-
BaT, Y€ JIOBJIHUTEIIHUTE WHBECTHLIMH 32 M0-100po 3/1paBeo-
Ia3BaHe 3a HaCEJIEHUETO ca HEOOXOIMMH HE CaMO OT COLIMATHU
W €THYHH ChOOPaXKEHHsI, HO B ABJITOCPOYCH TIIaH JIONPHHACST
3a TMofoOpsiBaHE Ha KOHKYPEHTOCIIOCOOHOCTTA Ha HALlMATA B
MKOHOMHUYECKO OTHOLIEHHE. YecTo IpeBapuTeIHO ce pueMa
3a J13JIHOCT, Y€ MHBECTUIIMNTE, HAlIPUMeED, B HHPPACTPYKTY-
parta WM pa3BUTHETO Ha TEIEKOMYHHMKAI[HIOHHUTE MPEXH ca
HEoOXOAMMH 3a OBCIIOTO MKOHOMHUYECKO Pa3BUTHE, AOKATO
YBEJIMYAaBAaHETO HAa Pa3XOIHUTE 3a 3PaBEONa3BaHE MOrPEIIHO
ce IpreMa KaTo U3JIUIIHO Opeme B KpaTkocpoueH ruiat(l, 7).

W3BecTHO e, Ye HUBOTO Ha pa3XOIUTe 32 31paBeolia3BaHe KaTo
nporeHt ot BBII ce yBenmn4aBa eTHOBPEMEHHO C JOXOIHTE
Ha HaceneHueTo. C HApaCTBAHETO HA MOXOIWTE, TPakIaHU-
Te MPEAIOYUTAT JIa XapyaT ITOBeUe 3a 3paBeolla3BaHe U TOBA
BOJIM, KAKTO 0 ITOBHIIABaHE HA YACTHHUTE PAa3XOIH 32 3/[PaB-
HU YCITyTH, TaKa ¥ JJO OYaKBaHH 32 IOTOOPEHO OCUTYpsIBaHE
Ha 3JIPaBHH TPUKH OT OOIIECTBEHUTE HHCTUTYIHH. Criopesn
MO-TOJISIMATa YacT OT HAIPAaBEHUTE aHATH3U 00ade, HOBHUTE
IbpyKaBHA-YJICHKH Ha EBpOIEHCKUS CHEO3 OTHCTIAT 3a 3[[PaBeo-
Ma3BaHe IMO-MaJIKO CPEACTBa OT CpeaHoTO HHBO 3a EC, kakTo
W M30CTaBaT OT TEMITOBETE 32 YBEIMYCHHUE Ha Te3u pa3xomu(l,
7). HuBara Ha 9acTHUTE pa3XOAH 3a 3IpaBeoOla3BaHE Ce IMO-
BHUIIIABAT MO-0BP30 OTKOJIKOTO B OCTAHAJIHUTE CTPAHHU, KaTO
TOBAa BOIH 10 00C3IIOKOUTEIIHN OYaKBaHUS 3a HAMaJIIBaHE Ha
obema 37paBHU ICHHOCTH, 33 IBJKATEITHO 3allIalllaHy OT 00-
IIeCTBEHUTE (DOHIIOBE.

VBenndyaBaHETO HA WHBECTUIUUTE € U €ITHA MHTCIIMT'CHTHA PE-
aknus crpsaMo aemorpadekara cutyanusa. KomOuHanmsara ot
HSIKOJIKO MOCJIC/IOBATEIIHY JIECETUIIETHS Ha Criajl Ha Koeduiu-
€HTa Ha PaXKJaeMOCTTa U YBelIMUeHaTa MPOIbIDKATEIHOCT Ha
KUBOTA Imopaaun HO-}IOGBp Ha4YWH Ha )XUBOT U IIPpHUJIaraHETO HA
MOAEPHU MEIUIIMHCKN TEXHOJIOIMH, ITOHACTOAIICM 3HAYNUTEII-
HO MpoMeHs OanlaHca Mex Ty Opost Ha paboTenIoTo HaceleHNe
1 Oposi Ha HACETICHUETO B IEHCHOHHA Bh3pacT. 3aCTapsBaIioTo
HaceJIeHUe MPO/IbJDKaBa Jla € IPUYKMHA 32 BCE [10-YBETMYEHOTO
TBHPCCHE Ha 3[paBHa MOMOII. To31 HATHCK BBPXY CHCTEMATa Ce
yBeIr4YaBa BCce M0-0bp30 Mopaau roeMust Opoi 3acTapsBaniu
X0pa 1 yBeINYaBaIus ce Opoii MONbIIHUTETHA TOJUHH )KHBOT,
CBITPOBOACH OT PA3JIMYHHU BHUAOBE HMHBAJIMIHOCT. HpI/I Ta3u
CHTyalus, O0IeCTBaTa Ca U3IPABCHU IPE JABa KOMIIOHEHTA
Ha ecKallallus Ha Pa3XOuTe: IIbPBO, YBEIMYABAILUS CE TOBAP
Ha MPEeKUTE Pa3xoy 3a 3/1paBeolia3BaHe U BTOPO, Pa3Xoiu 3a
COLMAJTHO 00CITY)KBaHe 32 MOKPUBAHE Ha CIelHaIn3UpaHa Mo-
MOIIL [0 JIOMOBETE 3a CTapu XOpa.

Benuku nbpikaBu oT EBpona 1okassar IOYTH CXOIHHU MO-
Jled Ha aeMorpa)cko pa3BUTHE M COLMAJIHA aJarTarus
(mO-IIBJIBT JKUBOT B aKTHBHA pabOTHA BB3PACT, HaMaJlsBa-
HE Ha HYyXJara OT ABJITOCPOYHU IPHXKU U T.H.). 31paBETO
Ha eBpONEHIUTE € KPUTHYEH (PAaKTOp IPHU ONpeJelssHe Ha
MaiaburTe Ha BIMSHUE HA JIeMOrpad)CKUTE IPOMEHH Bbp-
Xy (MHAHCOBOTO CBHCTOSIHUE Ha JIbP)KaBUTE M B MOMEHTA

HEALTH POLICY AND PRACTICE

the healthcare is unfortunately facing a big problem
of insufficient funding. As it can be seen apparently,
few political leaders realize that the extra investments
in better healthcare for the population are necessary
not only for social and ethical reasons, but in the long
run contribute to improving the competitiveness of the
nation economically. Often previously taken for granted
that investments, such as infrastructure or development
of telecommunications networks are necessary for
future economic growth, while increasing health care
costs erroneously is regarded as unnecessary burden in
the short term (1, 7).

It is known that the level of health spending as a
percentage of GDP is increased simultaneously with
the population incomes. With the increase in incomes,
people tend to spend more on health and this leads both
to an increase in private expenditure on health services
and to expectations for improved provision of health
care from public institutions. According to the majority
of the analyzes, however, the new Member States of the
European Union spend on healthcare less money than
the EU average, and lag behind the pace of increase in
these costs (1, 7). Levels of private spending on health
care are increased faster than in other countries, which
leads to a disturbing expectations for reducing the
volume of health services that must be paid obligatorily
from public funds.

The increase in investments is an intelligent response to
the demographic situation. The combination of several
decades of declining fertility rates and increased life
expectancy due to better lifestyle and application of
modern medical technology, now significantly alters the
balance between the number of the working population
and the population at retirement age. Aging population
continues to cause more increased demands for health
care. This pressure on the system increases faster due to
the large number of elderly people and a growing number
of additional years of life, accompanied by various types
of disability. In this situation, societies are faced with
two components of cost escalation: first, the increasing
burden of direct health care costs, and second, welfare
expenditure to cover specialized care for homes for the
elderly.

All European countries have shown almost similar
patterns of demographic change and social adaptation
(longer life in active working age, reducing the need for
long-term care, etc.). Health of Europeans is a critical
factor in determining the extent of the influence of
demographic changes on the financial situation of
countries and there are ongoing discussions as a major
subject of concern for people is the way they want to
live the last years of their life. The scenario for reducing
the levels of disability/morbidity offers the most positive
result that life is prolonged and the years spent in
disability are reduced. One can not predict the extent to
which the goal of reducing the disability is attainable,
but it is quite clear that many of the causes of later
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ce BOJSIT JUCKYCHH, KATO OCHOBEH O0EKT Ha 3arpHIKEHOCT 3a
IPaKJIaHUTE € HAYUHBT, 110 KOUTO T€ UCKAT J1a )KUBESIT IIpe3
MOCJIEAHUTE TOAUHY OT kMBOTa cH. CIieHapusT 3a HaMaJIsiBa-
HE Ha HMBAaTa Ha MHBAJIMIHOCT/3a00JIeBAEMOCT IpejJiara Hau-
HIOJIOKUTEIHUS PE3YJITAT, IIPU KOUTO KUBOTBHT CE YABIIKABA
U FOJUHUTE, IPEKApaHu B MHBAJIUAHOCT HaMajsiBar. He moxxe
Jla ce IpeJBUU 1O KaKBa CTENEH LIeJITa 33 HaMallsIBaHE Ha
MHBAJIMJHOCTTA € IIOCTUKUMA, HO € CbBCEM SICHO, Y€ MHOI'O
OT IIPUYMHUTE 3a II0-KbCHA WHBAJIMJHOCT 3acsArar UHIUBU-
JIUTE Ha II0-PAHEH €Tall OT KUBOTAa UM U 3aTOBA HUKOra HE
€ KBbCHO J1a CE 3all04He OOMUCIISTHETO Ha €AMH IPOAKTHBEH
HIOJXOJ KbM 3/1paBEOIIa3BAHETO.

“AKO YBEIMYABAHETO HA T'OJMHUTE
3APABOCJIOBEH KUBOT (CHAJAIIIN KOEDU-
OUEHTU HA 3ABOJIEBAEMOCT) CE PA3BHU-
BA EJHOBPEMEHHO C NPOMEHUTE, BOJE-
mu A0 YBEJIUYEHA NPOABJKUTEJHOCT
HA KHUBOTA (IIOAOBHO HA XHWIIOTE3ATA
3A JUHAMMWYHO PABHOBECHE), TOIABA
HPEABUJAEHOTO YBEJIMYEHUE HA PA3XO-
JAUTE 3A 3IPABEOITA3ZBAHE ITOPAJIN 3ACTA-
PABAHE IINE CE HAMAJIAT HANIOJOBHUHA.”

Businuemo na 3acmapsieanemo 6vbpxy oouecmeenume pas-
xoou: Jloxknao, useomeen om Komumema 3a uxonomuuecka
nonumuxa u Eeponetickama komucus (DG ECFIN) (9)

MpunoxHu noneTa 3a LeneBo UHBeCTUpPaHe

Bonpekn ue cepro3HOCTTA Ha 3/[paBHUTE ITPOOIEMH MOXKE J1a Ba-
pHpa MEXy CTPaHHUTE, ChILECTBYBA IIUPOKO YCTAHOBEH KOHCEH-
cyc B EBporieiickus Chro3 32 BUCOKO-TIPHOPUTETHUTE 00JIACTH 32
WHBECTHPAHE B 3/IpaBEOINA3BaHETO M Pa3BUTHETO HA MO-IOOPH
BBH3MOXKHOCTH Ha HAallMOHAJIHO HUBO. LlenuTe Ha 31paBeonasBa-
HETO, KOUTO TPsiOBa J1a 3aeMaTt IJ1aBHO MSICTO B JTHEBHUSI PeJl HA
TeKyllara 3/paBHa peopma ca CICHHTE:

B kou cchepm Ha 3gpaBeonasBaHeTo TpsAOBa
Aa ce uHBecTtupa?

1) OOpasoBarenHu mporpamMu B cdepara Ha OOIIECTBEHO
3[[paBe — CBIIECTBEHATa PO, KOSATO 00pa30BaTEIHUTE
nporpamu B chepata Ha OOIIECTBEHOTO 3paBeora3BaHe
MMarT 3a Too0psIBaHe Ha 3APAaBOCIOBHUS HAYNH HA )KHUBOT
U paHHOTO AWArHOCTHIMPAHE W JICUCHHE, € ToOpe pas-
OpaHa OT CIIeIIHAINCTUTE B 3paBeolia3BaneTo. Bucokoro
pa3npocTpaHeHNE Ha TIOTIOHOITYIIIEHETO H IPEKOMEPHOTO
nmoTpebIeHne Ha aJIKOX0JI, TOBHIIAaBAHETO Ha paspoCcTpa-
HEHHMETO Ha 3aTTBCTABAHETO, HUCKATAa (PH3MUECKA aKTHUB-
HOCT, HE3IPaBOCIOBHOTO XpaHEHE ca PUCKOBH (haKTOpH
OT CHIIECTBEHO 3HAYEHHE 3a €BpONEHCKUTEe cTpanu. B
JIOITBJTHEHUE TPsiOBa J1a T00aBUM U 3HAYUTEITHOTO Opeme
Ha TICHXUYECKUTE 3200 IBaHMS, KOUTO 3a€IHO C TOPEmo-
codeHnTe (aKTOPH TOTIPHHACST 32 HAaMaJIIBaHE HA HKOHO-
MUYECKHs PacTeX U Ka4ecTBOTO Ha KUBOT 3a EC.

2) duHaHCHpaHE Ha 3/[paBEONa3BaHETO — IPOBEJICHN Ca MHO-
IO IMOJIUTUYCCKU Z[CGaTI/l W 3HAYUTCJIHU OIIMTH B HallaTa
CTpaHa,CBbp3aHU C HOBUTC IMMOAXOAU KbM (bl/lHaHCl/IpaHe Ha
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disability affects individuals at an earlier stage of their
lives and, therefore, never too late to start thinking
about proactive approach to health.

“IF INCREASES IN YEARS OF HEALTHY
LIFE (DECLINING MORBIDITY RATES)

OCCURRED SIMULTANEOUSLY
WITH THE CHANGES LEADING TO
INCREASED LIFE EXPECTANCY

(LIKE THE DYNAMIC EQUILIBRIUM
HYPOTHESIS) THAN THE PROVIDED
INCREASE IN COSTS FOR HEALTHCARE
DUE TO AGING WOULD BE HALVED.”

The impact of aging on public expenditure: Report
prepared by the Committee for Economic Policy and
the European Commission (DG ECFIN)

Scope for target investments

Although the severity of health problems can vary
between countries, there is a broad consensus
established in the European Union for the high-priority
areas for investment in health and development of better
opportunities nationally. Health purposes that should
occupy a prominent place on the agenda of the current
health reform are as follows:

What healthcare areas need to be
invested in?

1) Educational programs in the field of public health -
the essential role that educational programs in public
health have for improving the healthy lifestyle and
early diagnosis, and treatment is well understood
by health professionals. The high prevalence of
smoking and excessive consumption of alcohol, the
increasing of the prevalence of obesity, low physical
activity, poor diet are risk factors of particular
significance for the European countries. In addition,
we should mention the significant burden of mental
disorders that along with the above mentioned
factors contribute to reduce the economic growth
and quality of life in the EU.

2) Financing healthcare - there have been held
many political debates and significant attempts
in our country related to new approaches in the
financing of the healthcare largely in the direction
of greater private sector participation and personal
responsibility. There is no doubt that selective
payments “out of pocket” and additional payments
will be an essential feature of the future healthcare
system, but the need to establish appropriate
systems of financial control remains a challenge
for all - health professionals, politicians and
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3/[paBEOIa3BAHETO, JI0 FOJISIMA CTEIICH B IMOCOKA HA MO-TO-
JISIMO YYaCTHE Ha YaCTHUS CEKTOP U JIMYHATA OTTOBOPHOCT.
Hsima cbMHeHUe, Ye CeJISKTUBHHUTE IUIalaHus “oT Jpk00a”
1 JIOTUTAIIAHUATA 1€ Ca CHIICCTBCHA XapaKTCPUCTHKA Ha
ObJelIaTa CHUCTEMa Ha 3[paBeoIa3BaHETO, HO HEOOXOIH-
MOCTTa JIa C€ YCTAHOBST MOIXO/SIIN CHCTEMU 33 (PUHAHCOB
KOHTPOJI OCTaBa MPEAU3BUKATEIICTBO IPE/] BCHUKHU — 3/IPaB-
HU TPO(PECHOHATUCTH, MTOJTUTHIIA U HKOHOMHUCTH.

3) MoznepHu3zanus u npecTpyKTyprpaHe Ha OOTHHIIUTE — Be-
POSITHO, 3aII0TO MTPOOJIEMBT € OYEBUICH caM 110 ceOe cH 1
MHOT0 XOpa ca c€ JJOKOCHAJIH JINYHO JI0 HETro, TOBA € e/lHa
OT Hali-CTAaTUYHHUTE U YCTOWYMBH KBbM ITPOMSHA CHUCTEMHU.

4) Nnudopmamus u JaHHW — 3ApaBHATA CTAaTHCTHUKA € OT
JKU3HEHO Ba)KHO 3HAUEHHWE 3a MO-e€()EeKTHBHOTO U e(du-
KaCHO YIIpaBJICHUE Ha OTpaHWYCHUTE (POHIOBE U peCcypcu
U OIpeeNssHe Ha MPHOPUTETUTE NPH MpEeArpHeMaHe Ha
cinexBamy cThOKA. ChOMpPaHETO HAa BHCOKOKAYECTBEHU
JTAaHHH JIO TOJISIMA CTEMCH Ce YJICCHSIBA OT ChBPEMEHHHTE
MH(POPMALIMOHHN TEXHOJIOTHH, BBIPEKH 4Ye 3HAYCHHUETO
UM KaTO OCHOBA 3a OIpEeIIsIHEe Ha IEINTE U N3MEPBaHE
Ha HalpeabKa MPOABIKaBa Aa ce moAaueHssa. Lllupoknure
BapHaIliy MEXX/Ty MHBECTHIIMHUTE U BH3BPHIIAEMOCTTa UM
o popmara Ha momoOpeHue Ha 3APABHOTO CHCTOSTHUE HA
HACEJICHUETO JI0 ToJsiMa CTEIeH MPe/Ioiarar, 4e ChIec-
TBYBAT IrOJIEMU BB3MOKHOCTH IIPH CIIPABIHETO ¢ Hee(hek-
THBHOCTTA IIPH MTPEJOCTAaBSIHE HA 3PABHU T PIKH.

5) IlpenocraBsiHe HA MBPBUYHH TPHIKU U HHPPACTPYKTYpPU—
M3MECTBaHETO Ha (DOHIOBETE U PECYpPCUTE IO MOCOKA Ha
M0-BHCOKOKaUYECTBEH! M NMPO(ECHOHATIHU YCIIYTH, CBBP-
3aHU C I'bPBUYHATA 3/paBHA IIOMOIII, C€ OKa3Ba OaBeH U
00JIe3HEH MpoLIeC B MHOT'O JIbPXKaBH, KAKTO U y HaC.

Jlopu TOBa KpaTKO Pe3toMe Ha OCHOBHHTE €JIEMEHTH Ha JHEBHUS
pen Ha 371paBHaTa pedopMa HIFOCTPHPA CIOKHOCTTA Ha pedop-
MHpaHe Ha 3[paBHATa CHCTEMA M MOJYEPTaBa KOJIKO HAJIOXKH-
TEJTHO € JIa CE MPUEMa U TPHUJIOKH HAIMOHAJIEH IIJIaH, KOMTO e
TIOCIIeIOBATEIIEH, M3MEPUM U TOJUIBPIKA JABITOCPOUEH (prHAH-
COB ¥ TIOJMTHYECKH aHTaKMMEHT. ballaHcupaH moaxon, KOHTO
BKJIIOYBA CHBMECTHMHM IIPOrPaMH 3a E€BOJIIOIMOHHA TPOMSHA,
Bb3 OCHOBA Ha HKOJIKO CTAOMITHY IIPUHIINIIA, € OT KU3HEHOBaXK-
HO 3Ha4YeHue. B MHOTO ciydau, cThIIaoOBUAHATA IPOMSIHA BBB
(rHaHCHpaHeTo, HEOOXOIMMA 3a 3aMI0YBAaHE HA CHIIECTBEHN pPe-
¢dopmu, € TPyTHO TIOCTHKUMA 33 MHOTO HOBH JIbPIKABH-UICHKH
W OTTYK IPEIOCTaBSIHETO Ha ()OHJO0BE OT BHHIIIHHM W3TOYHUIIH,
takuBa kato EC, Moxxe /1a “Ma KpUTHYHO 3Ha4YCHHE.

EBpPONEencKOTO YNIeHCTBO U Bb3MOXHOCTUTE
3a UHBECTUL MU

PasmupsBaneTo Ha EBponeiickus cbro3 mpe3 2004-2007 ro-
JIMHA Pa3KpH €JHa OTUYETIMBA pa3jiMKa B HUBAaTa Ha 3][paBe-
onaspane B EC (10, 11). CbBBpIIEHO SICHO €, Y€ BCUYKH €B-
poreiiny 3acity’kaBar Jia MojyyaT Hai-BUCOKHUS TOCTHIKUM
CTaHJapT Ha 3JpaBeolna3BaHe W TOpaJy TOBa, ToysiMara
pasziuKa B CTaHJApTUTE BEPOSTHO € HAW-TOJISIMOTO MPEn3-
BHKATEJCTBO, Ipes KoeTo e usnpaseH EC quec. Bb3 ocHo-
Ba Ha JlncaboHcKaTa cTpaTerus 3a pacTek M OCHUTypsiBaHE
Ha pabOTHM MecTa, KaKTO M Ha 0a3aTa Ha HapacTBaIUTE
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economists.

3) Modernizing and restructuring the hospital sector
- probably because the problem is self-evident, and
many people have been touched personally by it,
this is one of the most static and resistant to change
systems.

4) Information and data - health statistics is of
vital importance for the effective and efficient
management of limited funds and resources and
setting priorities in taking the next steps. The
collection of high quality data is largely facilitated
by modern information technology, although their
importance as a basis for setting goals and measuring
progress continues to be underestimated. Wide
variations between investments and returns in the
form of improved health status largely suggest that
there are opportunities for addressing inefficiencies
in the provision of health care services.

5) Providing primary care and infrastructure - the shift
of funds and resources towards the delivery of high-
quality and professional services related to primary
health care, proved to be slow and painful process
in many states as well as in our country.

Even this briefsummary of the main issues on the agenda of
health care reform illustrates the complexity of reforming
the health care system and stresses the imperative to
adopt and implement a national plan that is consistent,
measurable and sustain a long-term financial support and
political commitment. A balanced approach that includes
programs for evolutionary change based on some sound
principles is of vital significance. In many cases, step
change in fundraising needed to initiate significant
reforms may be difficult for many new Member-States
and, thus, the provision of funds from external sources
such as the EU, can be critical.

EU membership and investment
opportunities

The enlargement of the European Union in 2004-2007
years revealed a marked difference in the levels of health
in the EU(10, 11). It Is drfinitely clear that all Europeans
deserve the highest attainable standard of health, and
therefore, the big difference in standards is probably
the biggest challenge facing the EU today. Based on the
Lisbon Strategy for growth and jobs, as well as on the
growing evidence of the contribution that health care
has in increasing of the economic growth, the EU now
has the political and economic justification to initiate the
implementation of practical measures that simultaneously
fill these gaps in the long run.

At the level of Member-States should be paid more
attention to the assessment and “return” of competing
investment projects as the proactive and intensive support
for the proposals in the health sector is of essential
significance. On behalf of the European Commission it
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JI0Ka3aTejICTBa 3a IpHUHOCA, KONTO MMa 3ApaBCona3BaHeToO
3a yBC€JIMYaBaHC Ha UKOHOMUYCCKH pacCTCK, Cera EC uma
TMOJIUTUYECKO U MKOHOMHYECKO OCHOBAHHEC Ja HWHUIHUHPA
BBBCKIAHETO HAa MPAKTHUYCCKU MCPKU, KOUTO CITHOBPEMECH-
HO Ja 3all'bJIHAT TE3U NPAa3HOTU B AbJITOCPOYCH IJIaH.

Ha HuBO 1bpKaBU-4JICHKH TPsIOBa 1a ce 00pbIa HO-TOISIMO
BHUMAaHUE Ha OLEHKATa U “Bb3BPBILAEMOCTTA” Ha KOHKYPH-
pamuTe ce NHBECTUIIMOHHH IIPOEKTH, KaTO IPOAKTHBHATA U
MO-MHTEH3WBHA MOAKpENa 32 MPEUIOKEHNITa B CEKTOpa Ha
3/IpaBeoIa3BaHeTO € OT ChIecTBEHO 3HaueHue. OT cTpaHa
Ha EBporneiickaTa KOMUCHSI € HEOOXOAMMO TT0JIaraHe Ha I10-
TOJIEMH YCHJINS 32 OCUTYPSIBaHE Ha NPaKTHYECKa MOKpena
3a OZIIOMAraHe Ha 3asBJICHUATA 32 (UHAHCUPAHE OT HaIU-
OHAJIHUTE M PETHOHATHUTE 3/1paBHM BiacTH. C HOBHS eTall
ot CtpykrypHOTO puHaHCHpaHe (2014 — 2020) e oT chIec-
TBEHO 3HaYE€HHUE PETHOHATHHUTE, HAIIMOHAJIHUTE U €BPOIIeHC-
KHTE TIOJINTUIH J1a pa3depar ClIeHOTO:

1) YBenmuaBaHeTO HAa MHBECTULHHTE B 3PaBEOINa3BaHETO
BOJH /10 NMOJOOpsIBAaHE HA 3[paBHUS CTAaTyC Ha Hacele-
HHUCTO KAaTO I5J10, KAKTO U 11O OTHOIINCHHUEC HA OTACIIHUTC
MAIMEHTH, KOETO MOXE J]a JOTNPUHECE CHIIECTBEHO 3a
ObJemara MKOHOMHYECKa KOHKYPEHTOCHOCOOHOCT Ha
HOBHTE AbpkaBu-wieHKH HAa EC B rmo0amHus mazap.

2) [IpenusBukarencrsara npex EBpona B obnactra Ha 3apa-
BEOIMA3BAHETO IlI€ C€ YBEIUYaBaT ChC 3aCTapsBaHETO Ha
HaceJIeHHEeTo. YIPaBICHHUETO Ha JieMorpadckara npomsi-
Ha Tpsi0Ba J1a 3aI04YHe OlIe cera.

3) HannonanmHuTe mpaBHUTENCTBA TPsAOBA Aa AaBaT I1O-TO-
JIM TIPUOPHUTET HA MPEJIOKECHUATA 33 MOJ0OPSIBAHETO
Ha PErMOHAJHOTO 3][paBeolla3BaHe, KOUTO Jja HachbpyaT
BJIATaHETO HA MOBEYE MHBECTHLIMU M OCBHIIECTBSIBAHETO
Ha CTPYKTYpPHU pedOpMH B CUCTEMHUTE 32 (PHMHAHCHPAHE
U TIPEIOCTABSHE HA YCIYTH.

4) EBpomneiickata KOMHCHsI TPsIOBa J1a MPEIOCTABU HACOKH,
KOOPIHMHUPAHE U MPO(PECHOHATHA TOMOIIl HA PHKOBOIH-
TEJUTE Ha 3APaBEONa3BaHETO HAa PErHOHAITHO HUBO, KOH-
TO HOCSIT OTTOBOPHOCT 3a MOATOTOBKATA U aIMUHUCTPH-
paHeTo Ha MPOeKTH, u3noi3saiiu Gpoxgose Ha EC.

5) EBponeiinute ca 3arpu>XeHH 3a Ka4eCTBOTO Ha 3]paBeo-
Ia3BaHETO M TPsIOBa J1a BSIpBaT, ue N300PBT Ha PEIICHU -
Ta, B3€TU OT TSIXHO MME, Ca IPABUIIHU M ITOAKPETICHH OT
JIOKa3aTescTBa.

CTpyKTypHHUTE (OHIOBE Ca peasieH MexaHu3bM, 1Mo KoiiTo EC
MOX€ J]a YIIECHH U TIOAKPENH OCHOBHHUTE 3IPABHH WHHUIHA-
THBHU B HOBUTE IbPKaBU-WICHKH. Peanma dakTopn qoBemoxa
110 ToBa [ MaBHaTa qupeKIus ,,3apase u norpedutenn’” Ha EB-
poreiickaTa KOMHCHS JJa HTPae MO-3HAYNTEITHA POJIS IIPH KO-
OpIWHUpPAHE Ha 3PAaBHUTE MOJUTHKH MO KITFOYOBH BBHIIPOCH
3a BCHYKH Ibp)KaBU-wieHKH. CTpykTypHUTE QpoHmose Ha EC
cera INpefoCTaBsiT MHOI'O peasieH HauuH, 10 KoiTo EBpomneii-
CKaTa KOMHCHS MOXKE TIPSAKO [1a YIIECHHU U TIOJKPEITH OCHOB-
HUTE 3[paBHYU HHUIIHATUBH B HOBUTE IBPKAaBH WICHKH. [Ipe3
arpun 2004 roguHa 10-Te HOBH ABpIKaBU-UJIEHKU TIONITHCA-
xa Jlexnmapauusita B [Ipara, kosiTo T aHrakupa Jia Hachbpyar
CBBP3aHUTE CHC 3PABEONA3BAHETO HHBECTUITIH IIOCPECTBOM
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is required applying greater efforts to provide practical
assistance to support applications for funding from
national and regional health authorities. The new
phase of structural funding (2014 - 2020) is essential
for regional, national and European policy makers to
understand the following:

1) Increased investment in healthcare leads to improved
health status of the population as a whole, and
in individual patients, which may contribute
significantly to the future economic competitiveness
of the new Member States on the global market;

2) The challenges facing Europe’s healthcare will
increase as the population ages. Management of
demographic change must begin now;

3) National governments must give higher priority
to proposals to improve regional health care to
encourage the addition of more investment and
the implementation of structural reforms in the
financing and provision of services;

4) The European Commission should provide guidance,
coordination and professional support for health
managers at the regional level, who are responsible
for the preparation and administration of projects
using EU funds;

5) Europeans are concerned about the quality of health
care and must believe that the choice of the decisions
taken in their name are correct and supported by
evidence.

Structural Funds are the real mechanism by which the
EU can facilitate and support basic health initiatives
in the new Member States. Several factors led to the
Directorate General (DG) “Health and Consumers” of
the European Commission to play a more significant
role in coordinating health policies on key issues for
all Member States. EU Structural Funds now provide a
very real way in which the European Commission can
directly facilitate and support basic health initiatives
in the new Member States. In April 2004 the 10 new
Member States have signed the Prague Declaration,
which commits them to promote health-related
investments through structural funds. The current
EU funding to improve health through investments
in infrastructure, equipment and training is provided
in two Structural Funds: the European Regional
Development Fund (ERDF) and European Social
Fund (ESF). The elder of them - ERDF has a specific
commitment to fund “investments in education
and health, which are beneficial for the structural
adjustment of the region.” This funding mechanism
could provide up to 85 percent of total costs, while
the rest is supplied by the Member State. Portugal is
the country which most effectively used until now the
EU structural funding in the healthcare areas. Satude
Program provides an excellent model and precedent to
be followed by the new Member States.
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cTpykrypHuTe (QonaoBe. Tekymoro ¢guHancupane Ha EC 3a
noso0psiBaHe Ha 3]paBEONa3BaHETO IOCPEJCTBOM HHBECTH-
MM B MH(GpAcTpyKTypara, 000pyaBaHETO U O0y4YEHHETO ce
npeocTass npe3 ABa cTpyKTypHH (onaa: EBponeiickust pon
3a pernonanHo paszputue (EDPP) u EBpomneiickusi connanexn
¢doua (ECD). [Mo-ronemust ot 11x — EDOPP — uma koHKpeTeH
aQHra)KMMEHT Jia (PMHAHCHPA ,,MHBECTHLIUN B 00pa30BaHUETO U
37]paBeoIa3BaHeTo, KOUTO ca OJaroTBOPHHU 3a CTPYKTYPHOTO
npucrnocodsiBane Ha pervona’”. To3n MexaHu3bM Ha (DHMHAHCH-
paHe MOXe Jia TpefiocTaBu A0 85% OT o0LKTe pa3xouu, KaTo
OCTaTBKBT Ce IPEJIOCTaBU OT JbpkaBara-uieHka. [lopryramus
€ IIbpKaBaTa, KOATO Hal-e()eKTUBHO J0 MOMEHTa H3II0JI3BA
cTpyKTypHOTO (hrHaHcupane Ha EC B oOnactTta Ha 3/1paBeo-
na3BaHeto. [Iporpamara Salide npenocTaBst OTJIMYCH MOJECT U
MIPELIE/ICHT 3a CJIEIBAHE OT HOBUTE JIbPKABU-UJICHKH.

[Mornexnaiiku B OBAEIIETO, BCE TO-TOISIM aKIEHT CE MOCTaBs
BBPXY JIaBaHETO Ha MPEIUMCTBO HA IIPOEKTH, KOUTO SICHO MO-
raT 7a ce CBbp)KaT ¢ AHeBHUS pex oT JIncaboH, ¢ mogoOpsiBane
Ha MEPCHEKTUBHUTE 32 PACTEX, KOHKYPEHTOCIIOCOOHOCT U 3a-
€TOCT Ha JaJicH peruoH. MHBecTHIIMHTE B 3/[paBEONa3BaHETO
ca JKM3HCHOBa)KEH KOMITIOHEHT OT TO3H JTHEBEH peJl, KOUTO IIe
YBEIIMYN NKOHOMHUECKHS PACTEX, KaTO ChIIEBPEMEHHO HaMa-
T TeXecTTa Ha 3aboneBaemoctTa. EC e m3npaBeH aHec mpexn
peanIia CBbP3aHu ChC 3/IPABEONA3BAHETO ITPEAN3BUKATEIICTRA.
Toit pasnonara u ¢ 000CHOBKarTa, ¥ C PeCypcHuTe 1a IeHCTBa,
KaKTO M NPUTEXaBa M MHCTPYMEHTHTE 3a M3MEpBaHE Ha Ha-
npexbka 1 000CHOBaBaHE Ha HAalpaBeHHTE MHBecTHUIMU. OT
JKU3HEHOBa)KHO 3HAUCHHUE € IOJIMTHUIMTE Ha BCHYKHU HHBA J1a ce
BB3II0JI3BAT OT TA3H BE3MOJKHOCT B MHTEPEC HA TPAXKTAaHUTE HA
EBponetickusi cbro3.
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TPYOOBA MEANUNHA

HECNEUNPUHHA UMYHHA
PEAKTUBHOCT HA PABOTHWULIN,
EKCMNOHUPAHU HA
CEPOBDBITIEPOL

Heaus IlumutpoBa, Xpucrtuna KonueBa
Hayuonanen yenmuvp no obujecmseno 30page u anaiusu

Pe3ome

Llenma ma npoyueanemo e oa ce oyenu Hecneyuguunama
UMYHHA PeaKkmugHOCm HA padoOmHuyu 6 npousgoocmeo Ha
U3Kycmeena Konpuna, ekcnonupanu na ceposwenepoo (CS,), 6
3a6UCUMOCIT O CIENEeHma Ha eKCRO3UYUSL.

Mamepuanu u memoou: Ilpoyusanemo e nposedeno Ha 48
pabomuuyu, ¢ pasiuuHa cmenen na excnosuyusi: Ipyna [
— npedavu (20 mg/m?), I'pyna Il — nodcomosxa na suckosa (4
mg/m®) u Konmponna epyna om 23 nuya, 6e3 excnosuyus Ha
xumuunu epeonocmu. Konyenmpayuama na CS, 6v6 6b30yxa
Ha pabomua cpeda e Onpeoeisina ¢ 2a308d XpoMamozpagust ¢
MAc-CReKmpoMempuder 0emeKmop, HeCneyuduuHama umyH-
HA peakmusHoOCm (NOIUMOponyKIeapna (azoyumosa) — no
memoda Ha Vymola; nepughepnume Oenu KpwveHu meaya ca
omuemeHu ¢ aGMOMAMUYEH AHATUIAMOp U OuhepeHyuaita-
ma KpweHa Kapmuna — uzopoena muxkpocxkoncu. Ilonyuenume
pesyimamu noKazeam cynpecusi Ha Hecneyuguunama peax-
IMUBHOCM, OYeHeHa No napamempume Ha Hazoyumosa npu
pabomuuyu, excnonupanu na CS,: azoyumuusim unoexc,
Gazoyumnusim 6poii u abcomomuusm Gazoyumen noKa3a-
men ca CUSHUDUKAHMHO CHUICEHU 8 3a8ucumocmume ‘‘ex-
cnosuyusi-egpexm” u  “‘excnosuysi-omeogop”. Ycmanoeena e
ymepena necamusna kopenayus (p<0.01) meancdy npoyenma
Ha NOIUMOPQOHYKIeapu u napamempume Ha hacoyumozama
8b6 BUCOKOEKCNOHUPAHAMA 2PYNA.

3axnouenue: Cynpecusima na HecneyupuyHama peaxmug-
HOCM € 6 3a8UCUMOCIH O CIMeNeHma Ha eKCRo3UYus Ha cepo-
8b211€PO0 U NOBUWLABA PUCKA OM PA3GUMUEINO HA UHDEKYUU U
Opyeu UMyHHU HAPYULEHUSL.

Kar4oBu QyMu: cepoBbIIepo; (paronurosa; umy-
HOTOKCHUYHOCT

WHaycTpuaaHOTO TPOU3BOJACTBO HA BHCKO3a, 3all0YHAJIO
1906 rogmHa, 66p30 ce pa3pacTBa U B CBETOBEH Malad € cpes
Hali-BaKHUTE U3TOUHUIIM 32 MPOPECHOHAIHA EKCIIO3UIUS Ha
cepobraepon (CS)). Mima oOIMIMPHU JaHHU 32 TOKCHYHHTE
eextr ma CS (1, 2, 3). Bpennute eheKTH BEPXY LEHTPaIHA K
nepudepHa HepBHa cuctema (4, 5, 6, 7, 8, 9), chpaedHOCHI0BA
cucrema (10, 11, 12, 13, 14, 15, 16, 17, 18) u penpogyKTHBHA
cucrema (1, 19, 20, 21, 22 ) ca yCTaHOBEHH C MHOTOOPOWHH
EKCIIEPUMEHTAIIHU U CIHJIEMHUOJIOTHYHU MPOYUYBAHUS, OIle-
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NON-SPECIFIC IMMUNE
REACTIVITY OF WORKERS
EXPOSED TO CARBON
DISULFIDE

Neliya Dimitrova, Hristina Kopcheva
National Center of Public Health and Analyses

Abstract

The aim of the study is to assess the non-specific immune
reactivity of workers from viscose rayon production,
exposed to carbon disulfide (CS,), with respect to the
level of exposure. Materials and methods:

This study was carried out on 48 exposed workers with
different level of carbon disulfide exposure: group I
— spinners (20 mg/m’), group Il — viscose preparatory
(4 mg/m’) and control group of 23 individuals without
chemical exposure. The concentration of CS, in the
air was determined by gas chromatography with
mass-spectrometry, non-specific immune reactivity
(polymorphonuclear phagocytosis) - by Vymola. The
peripheral white blood cells by automatic analyzer were
counted and white blood cells differential was manually
counted. The obtained results demonstrate suppression
of non-specific reactivity in workers exposed to carbon
disulfide: the parameters phagocytic ratio, phagocytic
number, absolute phagocytic index were significantly
decreased in  “‘exposure-effect” and “exposure-
response’ relationships. Moderate negative correlation
(p<0.01) between percentage of polymorphonuclears and
parameters of phagocytosis in high exposure group was
found.

Conclusion: The suppression of non-specific immune
reactivity is related to the level of carbon disulfide
exposure and increases the risk of development of
infections and other immune outcomes.

Key words: carbon disulfide, phagocytosis,
immunotoxicity

Industrial production of viscose, which started in 1906, has
grown rapidly worldwide and is among the most important
sources of occupational exposure to carbon disulphide
(CS,). There are comprehensive data on the toxic effects
of CS, (1, 2, 3). Adverse effects on central and peripheral
nervous system (4, 5, 6, 7, 8, 9) cardiovascular system
(10, 11, 12, 13, 14, 15, 16, 17, 18) and reproductive system
(1, 19, 20, 21, 22) have been established by numerous
experimental and epidemiological studies, assessing the
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HABAIIM TOKCHMYHOCTTa Ha CS,, HO MHpOpMaLKATA 32 UMY-
HOTOKCHYHMs nmoTeHnuan Ha CS, e MHOro orpanuuena (23).
I[Tpu xponnuno excrionupanu Ha CS, pabOTHULM € yCTaHO-
BEHO CHIDKCHHE Ha HecnenupuuHa pesucteHTHOCT (24, 25).
®aronuTHaTa ClIOCOOHOCT Ha HEYTPOPUITHH JIEBKOLUTH KbM
Candida albicans B in vitro TecT (IMTOCH3UMHA peaKiys Ha
S5-HyKJIeOTH/1a3a) TI0Ka3Ba CUTHU(MHKAHTHO CHMIKEHHUE IPU
MBKE, XPOHHYHO excrionupanu Ha CS, (26). OtGenssanu ca
HEYTPOIICHNS U CHUYKEHA aKTUBHOCT Ha HEYTPO(UIHHUTE SH-
3UMHU MHEJIONePOKCHIa3a u ankainHa pocdarasa (27).

[IpoyuBaneto e nposeneHo ¢ L{EJI na ce oueHsT npoMeHure
B Hecrenu(puIHaTa UMyHHA PEaKTUBHOCT Ha PaOOTHHUIIH, 3a-
€TH B IIPOM3BOJICTBOTO HA N3KYCTBEHH BJIAKHA, B 3aBUCHMOCT
OT HuBara Ha ekcriozunua Ha CS,. To e 9acT oT mupokKo pas-
I'bpPHATO MPOYYBAHE 32 OLEHKA HA EKCO3MULUATA U 3PAaBHHS
PVICK M yCTaHOBsIBaHE Ha TpaHM4HK HUBa 3a CS, BB Bb3IyXa
Ha paboTHaTa cpena.

Martepuanu n metoamu

[IpoBeneHO € TpaHCBEP3AJIHO €MHMAEMUOIOTUYHO IPOYyUBa-
HE B MPOU3BOACTBO HA U3KYCTBEHHU BIIAKHA, B KOETO Ca U3-
crenBanu 48 pabOTHHIIM, XPOHMYHO eKkcronupany Ha CS, u
KOHTPOJIHA Tpyma oT 23 nuna, 6e3 eKCIo3UIHs Ha XUMHYECKH
BpenHocTH. M30pann ca KIMHUYHO 3/paBH paOOTTHHUIH, 32 Jla
ce u30erHe BIMSHMAETO Ha BEYE PAa3BUTH 3a00JISIBaHUS BBPXY
HUMYHHUTE IapaMeTpu.

3a oleHKa Ha EKCIIO3UIINATA € IPOBECHO IEPCOHATHO OCEM-
gacoBo nmpoboHabupane ¢ HUCKoAeONTHH momnu Tun Gilian
113 PS I (USA), ¢ ne6ut Ha mpodos3emane 50-70 ml/min B
pecnimparopHaTta 30Ha. Bb3 0CHOBa Ha JAHHWUTE OT UHAWBH-
JTyallHaTa JO3UMETpus, Ipodecusara W IpeiBapUTEITHATA
OLIEHKA HAa EKCHO3WIUATA B OTACTHHUTE IPOU3BOJACTBA Ca
odopmern nMpohecHOHATHN TPYTIH 10 HUBA HA CKCIIO3UIIHS
Ha cepoBBIIepo: Tpyna I — mpenaun (20 £10,9 mg/m* CS),
rpymna Il — paboTHUITM OT MOATOTOBKA Ha BHCcKo3a (4,9+4,0
mg/m? CS)) (Ta6mn.1.).

Tabnuya 1. [pogecuoHarHu epynu, onpegeseHu no cmeneHma
Ha excnosuyusma kbm CS2 BbB Bb3gyxa Ha pabomHa cpega.

OCCUPATIONAL HEALTH

toxicity of CS,. However, evidences about immunotoxic
potential of CS, are quite limited (23). Decreased non-
specific resistance has been found among workers
chronically exposed to CS, (24, 25). The phagocytic
potential of neutrophil leucocytes to Candida albicans in
in-vitro assay (cytoenzymic reaction to 5-nucleotidase)
was significantly decreased among men chronically
exposed to CS, (26). Neutropenia and lower activity
of neutrophil enzymes - myeloperoxidase and alkaline
phosphatase, were found (27).

The aim of the present study was to assess changes in
non-specific immune reactivity of workers from man-
made fiber production with respect to the level of CS,
exposure. It was a part of a wide study for assessing
exposure and health risk and establishing threshold
levels for CS, in the air of the work environment.

Materials and Methods

The transversal epidemiological study included 48
workers from man-made fiber production, being
chronically exposed to CS,, and a control group of 23
individuals without chemical exposure. Only healthy
workers were selected in order to avoid the influence of
the already occurred disease on immune parameters.

Exposure was assessed by eight-hour personal sampling
with low flow pumps Gilian 113 PS I (USA), at
sampling rate of 50-70 ml / min in the respiratory area.
On the basis of data on occupation and from individual
dosimetry and preliminary assessment of exposure
across various production departments, the following
occupational groups have been determined according
to the level of exposure to carbon disulphide: group I
- spinners (20 + 10,9 mg/m* CS,) and group II - viscose
preparing workers (4,9 £ 4,0 mg/m* CS)) (Table 1).

Table 1. Professional groups, determined by exposure to
CS2 in the air of working place.

I'pyna I I'pyna II KonTposana rpyna
Group 1 Group 11 Control group
(n=23)
(n=26) (n=22)
CS: (X £SD) 20 +10,9 4,9+4,0 0,15+0,08
(mg/m’)

JleceHda: n — 6powi Ha nacnepBaHuTe cybekTn /

OCHOBHHTE XapaKTCPUCTUKH HA BKIIFOYCHUTE B U3CJICBAHE-
TO Juna ca pe3romupanu B Tabn.2 u oHarneneHu Ha Our.l u
®ur.2. PabOTHULINTE ¥ KOHTPOJIUTE ca TPYIUPAHU IO OTHO-
IICHUE Ha TI0JI, Bb3PACT, CIICIIHAIN3UPAH TPYJOB CTaX, MPO-
LICHT Ha HacTosIUTe mymadu. CXOMHO € pas3ipeacICHUETO
[0 OTHOILCHHE Ha T0JIa, ChC ClIad MPEeBEC Ha JKCHUTE B M3-
cienBanata mepBa rpyna. Cpennata Bb3pact € 40,8+6.2 ro-
nunu 3a [ rpyna, 46,1+6.7 3a 11 u 44,6+9.9 ronunu 3a KoH-

16 NN |} | EEn

Legend: n— number of studied subjects

The main characteristics of subjects are summarized
in Table 2 and illustrated in Figure 1 and Figure 2.
Workers and controls were divided by gender, age,
specialized employment duration, percentage of current
smokers. The distribution by gender was similar with a
slight prevalence of women in group I. The average age
was 40,8 + 6.2 years in group I, 46,1 + 6.7 in group II
and 44,6 £ 9.9 years in control group. The specialized
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TpoJHUTE Jnna. [IpOaBIKUTCHOCTTa HA CIICI[HAJIA3UPAHKS employment duration was 13,23 £ 8.7 years for group [ and
TpyAoB ctax ¢ 13,2348.7 rogunu 3a padotuuiute oT I rpymna 18,8 £+ 9.4 years for group II. The prevalence of subjects
n 18,849.4 rogunu 3a Te3u ot Il rpyna. Mima npeBanupane with more than 15 years specialized employment duration
Ha JIMIATa ChC CICHUATM3UPAH CTaX HAJ 15 TOMUHU — OKOJIO (about half of the workers) and their similar distribution in
MOJIOBMHATA OT M3CJICABAHUTE PAOOTHUIIH, IIPU CXOIHO pa3- the other intervals, suggested chronic exposure (Table.2,
MpeIe/ICHUE 32 OCTAHAIUTE UHTEPBAJIH, KOCTO IMOKa3Ba Xpo- Figure 2). Current smokers were similarly distributed in
HuyHa excrio3unus (Taom.2, dur.2). HacrosiuuTe mymaun ca group II (40%) and control group (39%), but their relative
cxojHo pasmnpenencau BbB 11 rpymna (40%) 1 KOHTpOJIHA Tpy- share was lower in group I (27%).

na (39%) u ¢ mo-HUCHK oTHOCcHUTENEH s B [ rpyna (27%).

Tabauuya 2. VI36paHu xapakmepucmuku Ha u3caegBaHama Table 2. Selected characteristics of the study population.
nonyaayus.
Fpyna/ Mon/ Bb3pact/ MpoabnxutenHoctr Ha  HacroAwm
Group Sex Age npodecrMoHanHaTa nywaun/
eKkcnosuuua/ Current
Length of employment smokers
(%) (X £SD) ( X £SD) (%)
KoHTponHa Mbxe/Men 44,69,9 0 39%
rpyna/ -52%
Control enn/Women
group (n=23) -48%
| rpyna/ Mbxe/Men 40,8+6,2 13,2318,7 27%
I group -38%
(n=26) *eHn/Women
-62%
Il rpyna/ Mbke/Men 46,1+6,7 18,8+9,4 40%
Il group —-48%
(n=22) *enn/Women
-52%
Queypa 1. BbapacmoBo pasnpegeseHue Ha uscregBaHume Figure 1. Age distribution of investigated persons into two
Auya om gBeme npogecuoHaAHU epynu U KOHMpPoAHama professional groups and control group (%).
epyna (8 %).
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Queypa 2. PasnpegereHue (B %) Ha uscaegBaHume Auya
CbO6PAa3HO NPOGLAXKUMEAHOCMMA Ha cneyuau3upaHus
mpygoB cmax.

OCCUPATIONAL HEALTH

Figure 2. Distribution (%) of investigated persons
concerning length of employment.
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MeTtoau

Konuentpanuure na CS, BB Bb3yxa Ha paboTHaTa cpela
ca ONpeessiHU C ra3zoBa Xxpomarorpadus, ¢ Mac-CHeKTpo-
meTpudeH petextop (Perkin Elmer, Q mass 910).

[epudeprute 6enmm kppBHU Tenma (WBC) ca otueTeHm ¢
aBTomMarmueH aHanm3aTop (Serono 190+). Iudepennuanna-
Ta KpbBHA KapTHHA € H30pOeHa MHKPOCKOIICKH.

Hecrenduynara peakTHBHOCT € OICHEHAa IO (haroiuT-
Hara aKTUBHOCT Ha MOJMMOP(POHYKICAPHU JIEBKOLUTH
(PMN) no metoma Ha Vymola (28), ¢ obext Ha (harorurosa
Saccharomyces cerevisiae. ChIiiacHO MeToma pabOTHH pas-
pexxmanus Ha Saccharomyces cerevisiae (3x108 cells/ml) ce
cMecBar ¢ nepudepHa KpbB B OTHOIIEHUE 1:5, B IPUCHCTBHU-
€TO Ha aHTHKoaryianta Heparin u ce HHKyOuUpaT Ha BOJIHA
6anst 32 50 min. Crenr ToBa ce MpaBsIT HATPUBKH, (PUKCHPAT
ce u ce onetsBar o Giemsa. M3cnensanu ca o 3 HaTPUBKHU
OT YOBeK, KaTo ca m3opoenu mo 100 PMN 3a Bcsika (c/0e3 da-
TOLIMTO3a, KAKTO U OpoAT Ha arupaHuTe OpraHu3MHu OT BCe-
KU (aroiuT) U € B3eTa CpelHaTa CTOWHOCT Ha MapaMeTpHTE.
Hecnenuduynata nMyHHa peaKTHBHOCT C€ OLCHsIBA 10 Tia-
pameTpuTe Ha (harouuMTHaTa aKTUBHOCT: DaronuTeH MHICKC
(phagocytic ratio - FR) — mporieHT Ha nmonuMopdoHyKiIeapHu
JICBKOLIUTH, TIOKa3anu (aroluTHa akTUBHOCT; DarouuTHO
guciio (phagocytic number - Fn) — Gpoit Ha MEUKpOOpraHu3-
MHTE, IOI'bJIHATH OT 1 darorut; AGcomoTeH (haroiuTeH mo-
kasaren (absolute phagocytic index - AFI) — unTerpasen na-
paMeTBbp, 0Tpas3sBalll IPOMEHHUTE B IPYTUTE J1Ba MapaMeTpa u
H3YHCIIsIBalL ce KaTo TaXxHOoTo npousBeaenune: AFI =FR x Fn.

3a mapameTrpuTe (GarouuTeH WHAEKC, (aronuTHO YUCIO H
abcoutoTeH (aroluTeH MoKa3aTell HsMa ONpeeeHu pede-
PEHTH CTOMHOCTH 3a OBJirapcka MoIyJanus, Hopajgn KOeTo

18

Methods

Workplace concentrationof CS, inthe air was determined
by gas chromatography with mass-spectrometric
detector (Perkin Elmer, Q mass 910).

Peripheral white blood cells (WBC) were counted with
automatic analyzer (Serono 190+) and a microscope was
used for the differential blood count.

Non-specificimmunereactivity was assessed on the basis
of phagocytic activity of polymorphonuclear leucocytes
by the method of Vymola (28), where Saccharomyces
cerevisiae were object of phagocitosis. According to this
method, working dilutions of Saccharomyces cerevisiae
(3x108 cells / ml) were mixed with peripheral blood in a
ratioof 1:5inthepresenceoftheanticoagulantHeparinand
then incubated in a water bath for 50 min. Smears, made
after that, were fixed and stained according to Giemsa.
Three smears by subjects were analyzed, counting 100
PMN for each (with / without phagocytosis as well as the
number of organisms phagocytosed by each phagocyte)
and taking the average value of parameters. Non-
specific immune reactivity was assessed by following
parameters of phagocytic activity: phagocytic ratio (FR)
— rate of polymorphonuclear leukocytes (PMN) with
phagocytic activity; phagocytic number (Fn) - number
of microorganisms ingested by one phagocyte; absolute
phagocytic index (AFI) - integral parameter, indicating
changes in the other two parameters, calculated as their
multiplication: AFI = FR x Fn.

There are no reference values for parameters phagocytic
ratio, phagocytic number and absolute phagocytic
index for Bulgarian population, because of what the
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PE3YIATATUTE Ca CPAaBHEHU C KOHTPOJHU JiMla U € OLUCHCHA
TAXHATa CTaTUCTUYCCKA 3HAYHUMOCT.

CraTucrtnyeckum aHanus

M3non3Ban e Student's t test 3a olleHKa Ha CTATHCTHYECKATA
3HaYMMOCT M KopenanuoHeH aHanu3 (Pearson) 3a HsKOM OT
MMOKa3aTEeTUTE.

Pe3ynTtaTtn n obcbxaaHe

PesynTarure oT U3CIEABAHUTE XEMATOJIOTUYHH MapaMeTpu
— 0011 Opoii 6eu KpBBHU TeIa U qudepeHInaIHa KphbBHA
KapTHHA, KAKTO ¥ UMYHOJIOIHYHHUTE apaMeTpH, ca 0opado-
TEHU CTATHCTUYECKH U Ca OLCHEHU B3aUMOBPB3KHUTE “eKC-
mo3unus - eQeKT” U “eKCIO3UIIHS - OTTOBOP”.

He ca ycTaHOBEHU CTAaTHCTHUYECKH 3HAYUMU IIPOMEHH B 00-
s Opoit Ha Genute kpbBHE Tenna (WBC) mexay orae-
nHUTE rpynu. B nudepenuunannata KppBHA KapTHHA HsMa
3HAUMMU PA3JIMKHU B CPEJHOTPYHNOBUTE CTOMHOCTH 338 OTHO-
CUTEIHUS JsU1 Ha osiuMopdosiapenute aeskouutu (PMN),
KaKTO ¥ 32 a0COJTIOTHUS UM OpOH, KOraTo ce U3moji3Ba ,,eKc-
nosunus-edpext 3aBucumoctta (Tadin.3.). Ho B HanpaBeHus
aHaM3 “eKcrno3uuus-oTroBop” npu 19.2% ot paboTHULUTE
ot I rpymna (p>0.05) u 36,4% (p<0.01) ot II rpyma ce peruct-
pupa cHuxeHue B oTHOocuTenHus As1 Ha PMN nog nosinara
pedepeHTHa rpaHulia, CPABHEHO C TaKbB OTIOBOP 1pH §,7%
oT koHTposHUTE Juia (Tabm.3.).

Tabauya 3. [NpomeHu B xemamono2u4HUMe nokasameau — “ex-
cnoauyus egpekm* u ,,exkcnoauyusi omeoBop* 3aBucumocmul.

OCCUPATIONAL HEALTH

results were compared with controls and their statistical
significance was evaluated.

Statistical analysis

Student’s t-test was used to assess statistical significance
and Pearson correlation analysis for some of the
indicators.

Results and Discussion

The results of studied haematological parameters -
total white blood cells and differential blood count, and
immunological parameters were statistically processed
and “exposure - effect” and “exposure - response”
relationships were evaluated.

Changes in the total white blood cells (WBC) between
groups were not statistically significant. The differential
blood count showed no significant differences between
average group values of PMN and their absolute number
when using the “exposure-response” relationship (Table
3). However, the analysis of ‘“exposure-response”
relationship, among 19.2% of workers from group I (p>
0.05) and 36,4% (p <0.01) from group II revealed that the
PMN relative share was below the lower reference limit
compared to 8.7% controls (Table 3).

Table 3. Changes in haematologycal parameters -
“exposure-effect” and “exposure- response” relationships.

I'pyna/ WBC PMN (%) “Exposure- “Exposure-
Group “Exposure- “Exposure- response” response”
effect” effect” relationships relationships
relationships relationships Sg <51% Sg >67 %
I rpymna/ X=8.05 x=55% 19.2 % 3.8 %
1 group SD=2.09 SD=8.49 p>0.05 p>0.05
(n=26)
II rpyma/ X=8.49 x=52.5% 36.4 % %
11 group SD=2.04 SD=10.1 p<0.01
(n=22)
Konrtpoana X=8.45 x=56.65% 8.7 % 0%
rpyna / SD=2.55 SD=8.54
Control group
(n=23)

JleeeHO0a: WBC — 06wy 6poi Ha 6ennTe KpbBHU KNETKN

Pesynrtarute ot nzciensanute napametpu Ha PMN ¢aroru-
TO3a, C TEXHUTE CPETHH CTOWHOCTU U CTATHCTHYECKA 3HAYH-
MOCT, ca mpenctaBeHu Ha Tabn. 4 (“excnozunusi-edexT 3a-
BucuMocT™) u Tabn.5 (“eKcrno3uus-0TroBOp 3aBUCHMOCT ).
[IpouenTsT PMN, nokasanu ¢garonntHa akTUBHOCT ((haroru-
TeH uHAeKe - FR), e CHrHH(pUKaHTHO MO-HUCHK ITPH Tpodecu-
OHAJIHWUTE TPYIH B ,,eKCMO3UIUA-eeKT’ 3aBuCcUMOCTTa: FR
=19.9% (p<0.001) 3a paboruurure ot I rpyma, FR = 22.2%
(p<0.01) 3a II rpyma, cpaBHeHU ¢ 28.5% Mpu KOHTPOITHUTE

Legend: WBC - total white blood cells

Theresults ofthe studied parameters of PMN phagocytosis,
with their average values and statistical significance, are
presented in Table. 4 (“exposure-effect” relationship) and
Tabl.5 (“exposure-response” relationship). The percentage
of PMN, which have showed phagocytic activity
(phagocytic ratio - FR), was significantly lower among
occupational groups in “exposure-effect “relationship: FR
=19.9% (p <0.001) in group I, FR = 22.2% (p < 0.01) in
group II, compared to 28.5% in control group. Compared
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muua. PaborHuuure ¢ darounTeH nuaekc nox - 2SD, cpas-
HEHO ¢ KoHTpoauTe, ca 46.2% (p<0.0001) ot nzcnenpanara |
rpyna u 27.3% (p<0.01) ot Il rpyna (Ta6:1.5 u ®@ur.3).

ITo oTHOLIEHHE HA (harOUTHOTO YHCIIO - CPeeH OpOit MUK-
poopraHu3MH, MOTbIHATH OT enuH ¢aromut (Fn) - ca pe-
THCTPUPAHU N0-BHCOKH HHMBA IPH paboTHULUTE OT | rpyna,
BEPOATHO KaTO KOMIICHCATOPHA pPEaKUus IMOpajd HUCKHS
¢aromuren naaekc (Tadm. 4).

AbcomoTHUAT ¢aromuTteH mokaszaren (AFI) xato wmHTeT-
paJiHa BeJIMYMHA OTPa3siBa IIPOMEHHUTE B IPYTUTE JBa [OKa-
3aresisi. YCTAHOBEHO € CTATHMCTUYECKH 3HAYMMO CHUIKEHHUE
B CPE/JIHMTE HMBA Ha TO3M IOKA3aTel M 3a JBeTe Inpodecu-
onanuau rpynu: AFI=24.3 (p<0.001) 3a I rpyma, AFI=28.3
(p<0.01) 3a II rpyna, cpaBHEHO ¢ TO3W Ha KOHTPOJIHA TpyTa
nuna AFI =38.9 (Table 3). B “ekcrno3unus-oTroBop” 3aBu-
cumoctTa, ¢ AFI mog -2SD cnpsimo konTponute ca 30.8%
(p<0.001) ot pabotHunute ot I mpodecnonanna rpyma u
18.2% ot Il rpyma (p<0.01) (Ta6u. 5, ®wur. 3).

Tabauua 4. HecneuyuguyHa umyHHa peakmuBHocm - ,,eKcno-
3uyus-epekm* 3aBucumocm npu pabomHuyu, eKCnoHUpaHu
Ha CS,.

OCCUPATIONAL HEALTH

with controls, workers with phagocytic index below x
- 2SD were 46.2% (p <0.0001) in group I and 27.3% (p
<0.01) in group II (Table 5 and Figure 3).

Regarding the phagocytic number - average number
of organisms ingested by a phagocyte (Fn) - higher
levels have been registered in group I, probably as a
compensatory response due to low phagocytic index
(Table 4).

As an integral value, the absolute phagocytic index
(AFI) reflects the changes in the other two indicators. A
statistically significant decrease in the average values of
this indicator has been established for both occupational
groups: AFI =24.3 (p <0.001) in group I, AFI =28.3 (p
<0.01) in group II, compared to AFI = 38.9 in control
group (Table 3). 30.8% (p <0.001) of workers from group
I and 18.2% from group II (p <0.01) showed AFI below
x-2SD in the “exposure-response” relationship when
compared with controls (Table 5, Fig. 3).

Table 4. Non-specific immune reactivity - “exposure-
effect” relationships in workers, exposed to CS,

®darouutex ®arouuTHO Ynca0/ | AOcoa0TeH haronuTeH
I'pyna uHAeKc/ Phagocytic number nokasareJ/
Group Pphagocytic ratio Absolute phagocytic index
FR Fn AFI
(X +SD) (X +SD) (X £SD)
I rpyna/
I group 19.89+6.32 1.996+0.95 24.33+9.39
(n=26) p<0.001 p<0.01 p<0.001
II rpyna/
11 group 22.25 +7.26 1.25+£1.3 28.32 +12.24
(n=22) p<0.01 p>0.05 p<0.01
Konrtposna rpyna /
Control group 28.49 +4,59 1.36 £0.13 38.96 + 9,54
(n=23)
JleeeHOa: Legend:

n — 6pon Ha nscnegsaHuTte cybekTn; FR - ®arounteH nHgexc;
Fn - darounTtHo Yncno; AFI - AbcontoTeH cdharounTeH nokasaTen

Tabauya 5. HecneyuguyHa umyHHa peakmuBHocm — ,,eKkcno-
3uyusa-omeaoBop” 3aBucumocm npu pabomHuyu, eKCNoHUpa-
Hu Ha CS,.

n — number of studied subjects; FR — phagocytic ratio;
Fn- phagocytic number; AFI - absolute phagocytic index

Table 5. Non-specific reactivity - “exposure- response”
relationships in workers, exposed to CS,

®daronuTeH HHAEKC/ DarouuTHO A6con10TeH (parouuTeH
I'pyma/ Phagocytic ratio quciro/ nokasaren/
Group Phagocytic Absolute phagocytic
number index
FR (%) Fn AFI
I rpyna/
1 group U46.2 % U114 % U30.8 %
(n=26) p<0.0001 p<0.05 p<0.001
II rpyma/
11 group U273 % U45% U182 %
(n=22) p<0.001 p>0.05 p<0.01
Konrtposna rpyna /
Control group 0% 0% 0%
(n=23)
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JlezeHOa:
n — 6pon Ha uscnenBaHuTe cybekTu; FR - daroumTteH uHaekc;
Fn - ®arouunTHo uncno; AFI - AGcontoTeH charoymTeH nokasaTen

Queypa 3. HecneuugpuyHa umyHHa peakmuBHocm — ,,excno-
3uyus-omeoBop* 3aBucumocm npu pabomHuUyuU, EKCNOHUpPa-
Hu Ha CS,

OCCUPATIONAL HEALTH

Legend:
n — number of studied subjects; FR - phagocytic ratio;
Fn - phagocytic number; AFI - absolute phagocytic index

Figure 3. Non-specific reactivity - “Exposure- response”
relationships in workers, exposed to CS,
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JleceHga:
n — 6pou Ha uscregBaHume cybekmu
FR - ®azoyumeH uHgekc;
Fn - ®azoyumHo yucho;
AFI - AbcontomeH ¢pacoyumeH nokazamen

JIombJIHUTETHO € MPOBEACH MOJUIIEB aHAJIN3, YPEe3 KOUTO ca
YCTaHOBEHH EKCIIECHBHO HUCKH HIBA Ha MapaMeTpuTe Ha (a-
roruTo3a npu 4% ot pabOTHUIINTE OT HUCKOEKCIIOHUPAaHATa
Il rpymna u ipu 19% ot Brucoko ekcrioHMpaHara [ rpyma.

Pesynrarure, Hoiy4eHH B €KCHO3UIUS-€PEKT U €KCIIOZU LIS
OTTOBOp aHAJIM3UTE, MPEoaaraT pa3sBUTUETO HA KOMIICH-
CaTOPHU peakLMU. 3a pa3KpUBAaHETO UM € HallPaBeH U Kope-
nanuoHeH ananus (Pearson) 3a Besika oT npodecnoHanHuTe
IpyIU U KOHTPOJHATA Ipyla MeXJIy OTAETHUTE MoKa3arTe-
JM, OTpa3siBaly (arouTHATa AKTUBHOCT ¥ OTHOCUTEIHUS
Opoii Ha KJIETKHUTE, OChIEeCTBsIBAIU Te3u GpyHKunn — PMN
JIEBKOITUTH, KOUTO MpeolJaiaBalio ca CerMeHTOsIPeHU He-
YTpOGHIIHN JEBKOIUTH. YCTAaHOBEHA € CTATUCTUYECKH 3Ha-
yuma (p<0.01) HeraTMBHa KOpeialus MEX]y NPOLEHTa Ha
PMN neBkonutH unapaMerpure Ha GparonquTHUTE QyHKIUN
npu pabOTHUIHUTE, eKcronupany Ha 20 mg/m® CS, (Pur. 4).
Koedunuenrure Ha kopenauus 3a tasu rpyna (I rpymna) ca
cpoTBeTHO: T = - 0,51 (PMN — FR); r=- 0,41 (PMN — Fn); r
=-0,51 (PMN — AFI). Ilpu nucko excrionnpanara rpymna (11
rpyna) ce perucTpupa ciiaba HeraTMBHA KOpeJalusi, KOsTo
He e crarucTuyecku 3Hauuma: r = - 0,25 (PMN — FR); r =
- 0,04 (PMN — Fn); r =- 0,18 (PMN — AFI). 3a KOoHTpOJIHUTE
JIa uMa cj1abo MO3UTHUBHA, HECUTHU(HUKAHTHA KOpeJalus
3a cpluTe napamerpu ot ananuza: r = 0,26 (PMN — FR); r=
0,15 (PMN — Fn); r = 0,24 (PMN — AFI).

Legend:
n — number of studied subjects
FR — phagocytic ratio;
Fn- phagocytic number;
AFI - absolute phagocytic index

An additional individual analysis indicated quite low
values of phagocytosis’ parameters in 4% of workers from
lowly-exposed group II and 19% from highly-exposed
group [.

The results from the analysis of exposure-effect and
exposure-response relationships suggested compensatory
reactions. In order to identify them, Pearson correlation
analysis has been made in both occupational and control
groups between indicators of phagocytic activity and
the relative number of cells, performing these functions,
namely PMN leukocytes, which are predominantly
segmented nuclear neutrophil leukocytes. A statistically
significant (p <0.01) negative correlation has been
found between the percentage of PMN leukocytes and
phagocytic functional parameters among workers exposed
to 20 mg/m* CS, (Fig. 4). The correlation coefficients in
this group (group I) were: r=- 0,51 (PMN - FR); r=- 0,41
(PMN - Fn); r = - 0,51 (PMN - AFI). A weak negative
correlation that was not statistically significant: r = - 0,25
(PMN - FR); r=- 0,04 (PMN - Fn); r=- 0,18 (PMN - AFI)
has been found in the lowly exposed group (group II).
Finally, a weak insignificant positive correlation between
the same parameters was observed in the control group: r
= 0,26 (PMN - FR); r = 0,15 (PMN - Fn); r = 0,24 (PMN
- AFI).
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Queypa 4. Koperayus (Pearson) mexxgy npoyeHma Ha PMN
u nokazameaume Ha ¢azoyumosa (FR, Fn, AFl).

OCCUPATIONAL HEALTH

Figure 4. Correlation (Pearson correlation analysis)
between percentage of PMN and parameters of
phagocytosis (FR, Fn, AFI).
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.- -- PMN-Fn
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JlezeHga:
r — KoeguyueHm Ha kopeaayus;
PMN - noaumopgosigpeHu reBkouumu;
FR - ¢pacoyumeH uHgekc;
Fn - ¢pacouumHo yucao;
AFI - abcoaomeH ¢pazoyumeH nokazamen

YcraHOBeHNTE CUTHU(HUKAHTHU HEraTHUBHU KOPEJIALUy IpH
pabOTHUIIMTE C BHCOKA EKCIIO3MLMS CIIOpe]] Hac ca IposiBa
Ha KOMIIEHCATOPHH PeaKINM, U3pa3siBallld ce B HapacTBalla
(baroruTHa aKTUBHOCT ITPH HaMaJIsiBaHEe Ha Oposi Ha (aroiu-
THUpPALINTE KJIETKH, a TP YacT OT JIMLATA € Pe3yJITaT Ha pesa-
THBHO HAapacTBaHE Ha MPOIEHTA Ha TE€3U KJIETKH, IPU CHITHO
yBpeneHu/cHnxkeHn GpyHKIuH. Te3n Kopenannu ca iCHO n3pa-
3€HU IIPU JIUIaTa OT BUCOKO eKCrIoHupaHara I rpymna u ca kato
TEHJICHIIUSI IIPU HUCKO ekcrionnpanara Il rpymna. bruonornuna-
Ta 11e7eCh00Pa3HOCT € B MO Ibp)KaHe Ha MMyHHATa XOMeoc-
taza. Tps0Ba na ce oTOeIeKN, Ye 3a N3CIIEIBAHETO YMHIIICHO
ca U30paHu 3]paBy JIMla, TaKa 4Ye UIMyHHHUTE IapaMeTpHu Ja
HE CE BJIMSAT OT KIMHUYHO Pa3BUTH 3a00JIsIBAHNS.

Pesynrarure oT MpoBEeAEHOTO MPOYYBaHE YCTAHOBSIBAT CUT-
HU(DUKAHTHO CHIJKEHHE B Hecrnenu(puyHata MMyHHA pe-
aKTUBHOCT Ha pabOTHUIM, eKCIORMpanu Ha CS,, oreHeHa
gpe3 mapamMeTpuTe Ha GparonuTHUTE HYHKIINH HA TTOJIUMOP-
(hoHYKIICAPHUTE JTEBKOLUTH.

C Hucka HecrienM(pHUYHa UMyHHA PEaKTUBHOCT, CPaBHEHA C
KOHTpOJHUTE Juna, ca 27.3% ot padornuuute ot Il rpymna u
TIOJIOBMHATA OT PaOOTHUINTE, EKCIOHUPAHH Ha CPEITHOCMEHHH
xoHueHTpanuu oT 20 mg/m* CS,. KbM MOMeHTa Ha MpOBesk1a-
HE Ha TOBa IIPOyYBaHE PE3yITaTHTE OT HETO ca OOCBHAEHU U
B3€TH NPEBUJ IIPH ONpeesiHe Ha TpaHWYHA CTOWHOCT oT 10

22 NN |} | EEn

Legend:
- coefficient of correlation;
PMN - polymorphonuclear leucocytes;
FR — phagocytic ratio;
Fn- phagocytic number;
AFI - absolute phagocytic index

According to us, significant negative correlations found
among workers with high exposure could be explained
by compensatory reactions such as increased phagocytic
activity during reduction of phagocytic cells. In a part
of subjects it was a result from a relative increase in the
percentage of these cells due to highly injured/reduced
functions. These correlations were clearly marked in
the highly exposed group I, being only a trend in the
lowly exposed group II. It was biologically appropriate
to maintain immune homeostasis. It should be noted
that healthy subjects have been selected for the study
in order to avoid the influence of clinically confirmed
diseases on immune parameters.

The results indicated a significant reduction in non-
specific immune reactivity of workers exposed to CS,,
assessed by the phagocytic functional parameters of
polymorphonuclear leukocytes.

Low non-specific immune reactivity has been observed
among 27.3% of workers in group II and half of
workers, exposed to average shift concentrations of 20
mg/m’CS, in comparison with controls. The results of
this study were discussed and taken into consideration
when determining the Bulgarian threshold limit
value of CS, in air, which was of 10 mg/m* for 8-hour
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mg/m’ 3a CS, 3a Bb31yXa Ha paboTHa cpena B buarapus npu
8-yacoBa excnioguuusi. Tas3u croiiHOCT e OJIM3Ka 0 HACKOPO
[IpyeTaTa Ha €BPOIEHCKO HUBO MHIMKATUBHA I'PAaHUYHA CTOU-
HoCT OT 15 mg/m’ CS, 3a Bb31yxa Ha paboTHa cpena (29), kosTo
€ BbBe/IeHa KbM MOMEHTa U B OBJITapCKOTO 3aKOHO/ATENICTBO
(30).

Pesynrarure oT Hamero mpoydyBaHe MOAKPEIST Ta3u rpa-
HUYHA CTOWHOCT — paOOTHHUIMTE C XPOHUYHA SKCHO3UIIHS
Haja 15 mg/m? (Bucokoekcnonupanara | rpymna) ca ¢ moBu-
IICH PUCK OT Pa3BHTHUE Ha WH(EKLHO3HU 3a00NSIBaHUS H
JOpyTUd UMYHHH HapylLeHUs IOpaIH HaMaJlieHa Hecreuduy-
Ha UMyHHa 3amura. [IpoMeHHuTe B HecneuupuyHaTa peak-
THUBHOCT Ha paboTelUTe MOJ Ta3u rPaHUYHA CTOMHOCT 3a
CS, ca 3Ha4MTEIHO MO-C1a00 U3PaA3EHHU.

3akntoyeHue

[omyuyeHnTE pe3yiTaTd PErUCTPUPAT MOTHUCKAHE HAa HECIIC-
nupUIHATa UMyHHA PEaKTHBHOCT IPU PAOOTHHIIH, CKCIIOHU-
panu Ha CS,, olleHeHa 4Ype3 MapaMeTpuTe Ha (aronuro3ara
— (paronuTEH MHJICKC, (harOIUTHO YUCIIO U a0CONIOTEH (haro-
nuTeH nokasaren. [lotuckanero Ha Hecnenu@UIHATA UMY H-
HA PCAKTUBHOCT € B 3aBUCHMOCT OT CTCIICHTA HA CKCIIO3UIIUS
kbM CS, ¥ € OTYETIIMBO M3pa3eHa NPH EKCMO3UIIUS HaJl rpa-
HUYHHUTE CTOMHOCTH 3a BB3IyX Ha paboTHa cpena ot 15 mg/
m3. 3HAYUTEITHO MO-cIadu ca MPOMCHUTE MPU CKCIIO3HIIHS
MO/l 'paHUYHATa CTOMHOCT. M3cnenBaneTo Ha qudepeHIna-
HaTa KPbBHA KapTHHA MMOKa3Ba TCHICHIIUS 3a CHIDKABAaHE Ha
OTHOCHUTEITHHSI JIsUT HA IOTUMOP(OHYKIICAPHUTE JICBKOITUTH.
YcraHoBeHa ¢ yMepeHa HeratuBHa kopenarus (p<0.01), ore-
HCHAa KaTo KOMIICHCATOPHA PEaKIUs, MEKIY MpPOICHTa Ha
Te3W KJICTKH M TapaMeTpUTE Ha (aronuros3ara mpu padoT-
HUIIUTE OT BUCOKO EKCOHMpaHara rpyma. He3aBucumo oT 3a-
MA3€HOTO KJIMHUYHO 3paBe, KOMIICHCATOPHOTO HAIPEKCHUE
OrpaHHYaBa PE3UCTCHTHOCTTA, aAITUBHUTE BH3MOKHOCTH H
ToNlepaHca Ha opranusma. [loTuckaneTo Ha Hecnienu(puIHaTA
MMYyHHA PEaKTHBHOCT ¢ B 3aBUCHMOCT OT CTETICHTA Ha CKCIIO-
sunust kbM CS, M pe3ynThpa B HapacTBalll PHCK 32 Pa3BHTHE Ha
WH(EKIINO3HU 3a00JISIBAHUS U IPYyTU UMYHHH HAPYIICHUS.
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exposure. This TLV is closer to the recently adopted at
European level indicative limit value of 15 mg/m* CS.in
the work environment (29), which has been adopted in
Bulgarian legislation (30).

The results of our study support this limit - workers
with chronic exposure above 15 mg/m?® (from the
highly exposed group I) are more at risk of infectious
diseases and other immune system disorders because of
their reduced non-specific immunity. Changes in non-
specific reactivity under this threshold are much less
pronounced.

Conclusion

The results demonstrate suppression of non-specific
immune reactivity in workers exposed to CS,, assessed
by parameters - phagocytic ratio, phagocytic number
and absolute phagocytic index, which were significantly
decreased in “exposure - effect” and ‘“exposure
- response” relationships. The suppression of non-
specific immune response was related to the level of
exposure to CS, and is clearly marked above 15 mg/m3
exposure limit. Changes were much slighter below this
limit. The study of differential blood count showed a
trend to reduce the relative share of polymorphonuclear
leukocytes. Moderate negative correlation (p <0.01),
considered as a compensatory reaction, was found
between the percentage of these cells and the parameters
of phagocytosis in the highly exposed group. Despite
good clinical health, compensatory efforts contribute to
lowering the resistance, adaptive capacity and tolerance
of the body. The suppression of non-specific immune
reactivity is related to the level of exposure to CS,
and increases the risk of infectious diseases and other
immune disorders.
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YMNPABJIEHUE HA CTPECA U
3APABETO HA PABOTHOTO
MACTO - NEPCMNEKTUBU HA
METOOOJIOIMNATA COJIBE

Bucrtpa Lenosa
Hayuonanen yenmuvp no obujecmseno 30page u anaiusu

OCCUPATIONAL HEALTH

STRESS AND HEALTH
MANAGEMENT AT THE
WORKPLACE - PERSPECTIVES
OF THE SOLVE METHODOLOGY

Bistra Tzenova
National Center of Public Health and Analyses
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[Ipedcmasenu ca pezynmamume om 0600WEHUEMO HA OCHOB-
Hume OetHOCMU HA HAYUOHATHUS PACUTUMATNOP HA MEMOOO-
noeusama COJIBE na MOT 3a 10-me 2o0unu om ¢hynxyuonu-
panemo u. Llenma e oa ce ouepmasim 0CHOGHUME HANPAGLEHUS
u 0bem OelHocmu 688 8PB3KA C NPeOCMABAHEemO U NO020-
moskama Ha npeoCcmosiuyemo 1 npakmuiecko 6Heopseane 8
cmpanama, Kakmo u CnpasKka 3a aKmyaiHomo CbCMosHUue Ha
pasenesxcoanu om COJIBE ncuxocoyuannu npobremu y nac
- pasnpocmpanenue Ha HeOIa2oNPUsImHU NCUXOCOYUATHU Y C-
JI08USL HA pAOOMHOMO MACIMO, USMOYHUYU HA U3TUUHO HAMO-
sapeame, cmpec u C6bP3aAHU ¢ MAX OMPUYAMETHU NPENCUBSI-
BAHUA U OBAOMPAUHU NOCACOCMBUSL 34 30PABEMNO.

KurouoBu aymm: COJIBE, ynpasnenue Ha crpec,
ObpHAYT, INCHXOCOUMATHH (AKTOPH U TICUXHYHO
3/IpaBe Ha pabOOTHOTO MSICTO

[Iposenenure npes nocneanure 10 r. ot exunu Ha HIIO3A u
KHCB uzcnenBanus, KakTO U T€3U Ha Pa3JIMYHU €BpOIEc-
KM ¥ MeXIYHApOIHHU OPTaHU3AINH, TI0 YCIOBHUATA HA TPYJ U
651arO0ChCTOSHUETO Ha pabOTENINTE MTOKA3BAT, Y€ CBhP3aHMU-
AT ¢ paboTara CTpec € MIMPOKO Pa3MPOCTPAHEH U CEPUO3EH
Mpo0JIeM 3a 3paBeTo Ha PabOTEIUTE U 32 OpraHn3annunuTe/
npennpusatuara. CTpeckT Ha pabOTHOTO MACTO, AJTKOXOIBT
U Jporara, HaCHJIMETO, TIOTIOHOITYIIEHETO BOAST /IO CBBP-
3aHU CBC 3[]PaBETO MPoOIEMHU 32 paOOTHUIINTE M TTO-HUCKA
MIPOU3BOAUTEIHOCT Ha TpyAa. B3etn 3aeqHo, Te3n akTopu
ca IJIaBHaTa IPUYHMHA 3a TOJISIM OpOi TPYyIOBH 3JIONOIYKH,
(daranHu yBpeX1aHHUS U 3a00JIIBaHMSI, BOJICIIN 10 Hepabo-
ToCTIocOOHOCT U Oonect. Te3n (GakTopy mpeacTaBiIsBaT HE
CaMO CepHO3EH MEINIINHCKHU IPOOIeM, HO UMaT U 3HAYUTEll-
HU TICHXOCOIIMAJIHN ACIEKTH, KOMTO OKa3BaT 3HAYMTEIHO
BIIMSTHUE BBPXY OTCHCTBHUATA OT paboTa, pa3XoAnuTe, MPOHU3-
BOJHUTEIHOCTTA, CAMOTO OLEIIBAHE HA OPTaHU3AIMHTE, KaTo
3acsAraT BCHUKH CEKTOPH M BCHYIKH KaTerOpUU paOOTHHIIH.

Abstract

The aim of the article is to present a comprehensive results
review of the main activities of the national facilitator of
ILO’s SOLVE methodology covering his 10 years history.
To announce the main directions and volumes of activities
connected with the announcement and preparation? of
her forthcoming national practical implementation, as
well as recent research (resources) on the national state
of tackled by SOLVE psychosocial issues — distribution
of aversive psychosocial work conditions, sources of
surplus work load, stress and interrelated negative
experiences, states and long-term deterioration of health
and wellbeing.

Key words: SOLVE, stress management,
psychosocial factors and mental health at the
workplace

Research over the last years at the National Center and
CITUB (trade union) in Bulgaria, as well as research data
on work conditions and wellbeing from various European
and international funds and organizations, reveal that
work-related stress is wide spread and serious problem
for the workers and organization’s health. Stress at work,
alcohol and drugs intake, violence, tobacco smoking
lead to ill health related problems for the workers and
decreased productivity of the employing enterprises.
Taken together all these factors are the main cause for
great number occupational accidents, fatal injuries
and damages, resulting in workability loss and disease.
These issues are not only serious medical problem, they
have also considerable psychosocial aspects influencing
significant the absence from work, organizational
expenses, productivity, the organizational survival itself,
concerning all sectors and categories of employment.
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1. MeTtoponorusita SOLVE — cblHOCT,
aKTyanHoCT, NnepCcneKkTUuBm

Bcesika opraHu3anus, BCAKO NPECANTPUATUEC MOXKE J1a HAITPABU
HEII[O 32 MPEBEHIIMsI ¥ YIIPaBJICHUE Ha CTPeca U ICUXUYHOTO
3apaBe ipu padora. [Tocnennara maunnaruea Ha MOT B 00-
JacTTa MPEBeHIIMsS Ha CTpeca Mpu padoTa € MHTePaKTHBHATA
obyuuntenna nporpama, HapeueHa SOLVE (COJIBE) - akpo-
HHUM OT 6yKBI/ITe OT OCHOBHUTEC KOMIIOHCHTH Ha ITporpamara
(mepBO m3manme): Ctpec, TIoTIOHOMyIIeHE, 3710ymoTpeda ¢
ankoxoJl n HapkoTuu, XMB/CIINH u nacunuE [1, 2].

COJIBE BB3HUKBa B OTTOBOp Ha IMOTPEOHOCTUTE OT 3alUTa
Ha paboTenuTe Cpeny aKTyaJlHUTe HOBOBb3HUKBAIIH TICH-
XOCOIMAJIHU PUCKOBE Ha pabOTHOTO MsicTo (OBpHAYT, MOpa-
JieH TopMo3, connanna cturma). OcHoBnara uen Ha COJIBE
€ Ja MPeNJIoKU UHTErPUPAH OTIOBOP 3a CHpPAaBSIHE C U YII-
paBiieHHE Ha cTpeca Ha pabOTHOTO MSCTO, HACHIIMETO, TIO-
TIOHOMYILIEHETO U MAaCHUBHOTO TIOTIOHOMYINEHE (BTOpUYHA
EKCIIO3UIIMS), 310yIoTpedaTa ¢ ajJKoXoJl U JIp., Ype3 BKIIIO-
YBAHETO MM B IISUIOCTHATa (pUpPMEHa MOJINTHKA, [IJIaHUpaHe
U MpeJrpreMane Ha IeficTBHs Ha 0a3aTa Ha Tasu MOJUTHKA.

Honxoast Ha SOLVE ce paznuuaBa oT TpaguLUUOHHUS O]~
XOJI TIPH TICHXOJOTHYHH IMPOOJIeMH Ha pabOTHOTO MSCTO,
KaTo TMOKa3Ba KaK ICHXOCOIHMAIHUTE MPOOIEMH MOTaTr Ja
CH BIUSAAT eAWH Ha Apyr. Kak HampuMep HAKOH cTpamail
OT TeXKBK CTpec U OBPHAYT MOXKE J]a pa3BHE aJIKOXOJTHA HIIA
HApKOTHYHA 3aBHCUMOCT, WUIH J1a 3aIl09HE J]a HaHacs (PpHU3u-
YEeCKHU WIIH TICUXOJIOTHYECKH OCKBPOJICHUS Ha IPYTHUTE pa-
OOTHHIIN.

ChIIHOCTTA HAa KOHLEMIMATA €, Y€ BCUUYKHU Te3U (aKkTopu
BOJSIT 10 CBBP3aHM ChC 3PABETO MPOOIEMHU 32 EKCIIOHHpa-
HUTE paOOTHUIM U TIOHMKABaHE HA MMPOU3BOJUTEITHOCTTA B
3aCerHaTUTe OpraHu3alnu.

CDaKTOpI/ITC Cca B3aUMOCBBP3aHU B MHOT'O ACIICKTH. Bceekn
CAWH MOXC a € IPUINHCH (l)aKTop 3a IpyTrUTe U Aa OTKIIIO-
YU WA BJIOLIU HUKBJI OT yBEIWYABAllU CC YBPCIKAAHUS.

MerooorusTa MoCcTOSIHHO Ce pa3BUBa M 00OraTsBa, 3a J1a
OTTOBOPU Ha HOBUTE MPEAM3BHKATEICTBA HA IPOMEHSIIIHSI
ce CBIT Ha Tpyda. BKIiIoYBaT ce ole 4eTUpU MCHXOCOIHU-
aJIHU aCIeKTa, CBbP3aHH C HEAOCTHra Ha ChH, 3aCCHAIHS
HAYWH Ha )KUBOT U IPUCTPACTSIBAHETO KbM HOBUTE TEXHOJIO-
UM, HE3/[PaBOCIOBHOTO XpaHEHe, HKOHOMUYECKHS cTpec [3,
4, 5]. C nxoHOMHUYECKaTa Kpu3a 0e3padboTuiara B CBETOBEH
Mamab HapacTBa, karo 1o ganau Ha MOT npe3 2010 . go-
crura 13% u mpogpikasa na pacte [2].

[Iporpamara ce aganTupa CIOpes yCIOBHATA U IOTPEOHOC-
tute. MHTEpec mpencraBisBa mporpamara 3a paboTely B
31paBeoIa3BaHeTO, pa3padOTeHa M anpoOupaHa B HAKOU
ctpanu npe3 2003-2006 r., KOSATO € B MPOLEC Ha HOCTOSIHHO
YCBBBPIIECHCTBAHE.

Bususara sva COJIBE e: HammonanHa yCcTOWYHBOCT ¢/ 4pe3
MECTHa ITOJIKpeTa.

PasnpoctpansBaneto Ha COJIBE B cTpaHata € HauwWH 3a
BKJIIOYBAHC HAa BCHYKH COLOUWAJIHU MAPTHBOPU, ABPKABHU
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1. The SOLVE methodology — main
points, character, actuality,
perspectives

Every one organization, every enterprise can do
something to deal with and prevent stress and mental
health at work. The last initiative of ILO in the domain
stress prevention at work is an interactive training
program called SOLVE — acronym from letters of the
basic components of the program (first edition): Stress,
tobaccO use, alcohoL and drugs abuse, HIV/AIDS and
violencE [1, 2].

SOLVE was developed as response to the needs
of workers protection against emerging workplace
psychosocial risks (burnout, violence and mobbing,
social stigmatization).

The goal of SOLVE is to offer integrated workplace
response for managing and coping with stress, violence,
tobacco use and second-hand smoke (secondary
exposure) propose), alcohol etc. trough incorporating
them into a comprehensive organizational policy and
planning with taking consequent action on this basis.

The SOLVE approach differs from the traditional one
in the case of psychological problems at the workplace.
It reveals how the psychosocial issues can interfere
and influence each other, how e.g. somebody suffering
prolonged heavy stress and burnout can develop alcohol
or drug dependency, or start insult physical or psychic
co-workers.

The concept’s main point is that all these issues lead to
health-related problems for the exposed workers and
productivity decline in the affected organizations.

The issues are interrelated in many aspects, so that every
one can act as causal factor for the others and trigger or
even aggravate cycles of increasing disorders, resulting
in negative far-reaching effects.

The training package has been steadily developed and
enriched to meet the new challenges of the changing
world of work with the incorporation of additional four
psychosocial aspects, such as unhealthy sleep, sedentary
life style and new technologies addiction, unhealthy
nutrition, economic stress and job downsizing [3, 4, 5].

The global unemployment rate increase with the
economic crisis reaching 13% in 2010 according to data
of ILO [2].

The SOLVE training package has been adapted taking
into account changing circumstances and demands.
From special interest is the program for employed in
the health sector, developed and successfully applied in
some countries 2003-2006, elaborated repeatedly.

Vision of SOLVE is: National sustainability with/
through local support.

Broad countryside implementation of SOLVE is a

M = W 2013 ™ W = BULGARIAN JOURNAL OF PUBLIC HEALTH™ ™ M Vol.5 W M No1Mm ™ m =



TPYAOBA MEANUWHA

areHIMU, HEeMPAaBUTEICTBEHN OpPraHM3aluy, 3paBHU CIIe-
LHAJIUCTH, paboTofaTenu U paboTHUIIH.

SOLVE uma 3a nen na mogoOpu MCUX0COUATHUTE YCIOBHUS
Ha TPYJ, Ja HAMaJld Pa3XxOIUTe W MOBUIIU ITPOU3BOIUTEI-
HOCTTa, KAKTO U J1a HAMAaJTH HATOBapPBAHETO HAa PAOOTHHUITUTE.
ToBa ctaBa 4Ype3 HOBATOPCKH MTOJXO, IIPU KOWTO 3/IPaBETO,
Oe3omacHOCTTa M OJaronoTyYneTo Ha paOOTHHIINTE CTaBaT
WHTETPATHA YaCTH OT HKOHOMHUYECKaTa YCTOHYUBOCT H Op-
TaHU3alHOHHO Pa3BUTHE HA pupMaTa.

SOLVE mocrtaBst ynapeHne Ha MPAaKTHYECKH PEIICHUS OT
THMA “TeYeNn-TeueTn’, KOUTO yIOBIETBOPABAT MOTPeOHOC-
THUTE U Ha JIBETE CTPAHU — OM3HEC/ MHIYCTPHUS U 0JIaromnoy-
9ye Ha paboTermuTe.

3a nocturanero Ha Te3u 1enu SOLVE e koHCTpyupaH kaTo
LEHTPUPaAH BbPXY HHIUBUIUTE IpeBaHTUBEH noaxoa. [pe-
BEHLIUsITA € MHOTI'O MO-MKOHOMMYHA, C [T0-MaJIKO Pa3X0aU U
yCIIEIIHA, OTKOJIKOTO JIa C€ YaKa Bb3HMKBAHETO HA 3HAUUTE-
JIeH mpobJieM, 3a 1a ce MpearpueMe Helllo. 31paBocioBHATa
paboTHa cpena 1 opraHu3alus Ha padoTara ca ImpeArnocTaB-
KM 32 BHCOKa IPOM3BOJIUTEIIHOCT M KAueCTBO Ha pabOTHO
MSICTO.

[Iporpamara SOLVE e npoektupaHa 3a mpoMoLus U IpoO-
TEKIUs Ha 3[paBeTO Ha PabOTHUIMTE HA CaMOTO pabOTHO
MSICTO, B OTTOBOp Ha MPOOJIEMHUTE, CBBP3aHU CHC CTPEC, aj-
KOXOJI M HApKOTHULM, TIOTIOHOomyIueHe, Hacuinue u CIINH,
HE3JIPaBOCIIOBHO XpaHEHE M HEJOCTHUT Ha CHH U (PHU3MIECcKa
aKTHUBHOCT, KOMTO YECTO C€ MPOSABABAT Ha PabOTHOTO MsiC-
T0. TOBa € HHCTPYMEHT 3a pEIIaBaHETO Ha OMPEICIIAIINTE 32
cTpeca U MCUXWYHOTO 3/IpaBe MpU padoTa ICUXOCOIMHATHA
npobieMu Ha HUBO pupMma. Hakpas Ha 0OyIUTETHHS KypC
y4acTBamuTe Ou TpsOBaIo Ja UMaT Jo0pa mpeacTaBa Kak aa
Ce CIIpaBAT C HATMYUETO Ha TAaKbB MPOOJIeM Ha pabOOTHOTO
MSCTO M J1a HaMaJsAT OTPULATEITHUTE ePEeKTH BBPXY 3Ipa-
BETO U OM3Heca.

2. PasnpocTtpaHeHue Ha COJIBE

PBKOBOJCTBOTO € TpeBeAeHO Ha (PEHCKH, TMOPTYTAJICKH,
PYCKHM, HCIAHCKH, TaWJIaHJCKH, OBITapCcKH, KUTAWCKHA U
HeMcku e3uk. [locera moseue ot 800 nymu ot 30 cTpanu
yecnemHo ca npemuHanu kypca COJIBE - usrpaxnane na
TIOJTUTHKA.

OpFaHI/I3aHT/IOHHI/IHT koMuTeT Ha OIUMIHUHCKUTE urpmu B
I'spunst 2004 1. (pproBOACTBO Ha oBeye ot 5000 gymu mep-
conan u 60 000 noOpoOBOIN) crIeUeTn HarpajaTa 3a J00pu
npaktuku 3a 3bP 3a Bueapsasanero na COJIBE mo Bpeme Ha
IOATOTOBKATa U IMMPOBCKIAAHETO HaA ONUMIUICKATE urpum B
ATuHa.

3. CmsaHa Ha napagurmaTta v 6baeLle Ha
COJIBE

Cp3naBanero Ha nporpamara COJIBE 3a ynpaBnenue Ha
CBBP3aHUTE CHC CTpeca MCHUXOCONMAIHH NMPOOJIEeMH Ha pa-
0GOTHOTO MSICTO TIOTBBPIK/IaBa, Ue € HAJINIE CMSTHA Ha CTapHsl
CTUJI Ha PBKOBOJACTBO C NMPOAaKTUBEH moxaxox. Hail-3nauu-
TEJHHUTE acleKTH Ha edekra My ca nmopoOpeHa paboTHa at-
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positive way to include all social partners, government
bodies, non-governmental organizations, health
specialists, employers and employees.

SOLVE has the goal to improve the psychosocial
work conditions, to reduce the costs and increase the
productivity as well to decrease the work load for the
workers using innovative approach tackling health,
safety and wellbeing of workers as integral parts of
the economic and organizational development of the
enterprise.

The focus in SOLVE is on practical solutions on the
“win-win” basis which meet the demands of both parties
— business/industry and wellbeing of workers.

To reach the settled goals SOLVE is constructed as
individual centered preventive approach. Prevention is
much more economic, with lower costs and successful
compared to waiting raise of a considerable problem
and only than take contra measures. Healthy work
environment and work organization are preconditions
for high productivity and quality in the workplace.

The SOLVE training package is designed to promote
and protect workers health direct at the workplace as
answer to the problems related with stress, alcohol and
drugs, tobacco smoking, violence and AIDS, obesity and
chronic fatigue and lack of physical activity, manifested
frequently at the workplace. Is a tool to solve the
psychosocial issues-determinants of stress development
and mental health at work on enterprise level. Participants
may not be world experts e.g. in stress, HIV or nutrition,
but they are expected to have a notion and concept how to
deal with the presence of such problem at workplace sand
how to diminish their negative health and business effects.

2. Dissemination of SOLVE

The manual and training materials are translated in
French, Portuguese, Russian, Spain, Thai, Bulgarian,
Mandarin and German languages. Until now more
than 300 participants coming from 30 countries have
successfully attended the Police level course “SOLVE”.

The Organizing committee of the Olympic Games 2004
in Greece (management of more of 5000 personnel
plus 60000 volunteers) has won the OHS Award for
good practices for implementing SOLVE during the
preparation and of the Olympic Games in Athens.

3. Paradigm change and future of
SOLVE

The development of SOLVE training package designed
by ILO (SafeWork) and ILO-ITC to enable effective
coping with the stress related psychosocial problems
at the workplace confirms the present change and
substitution of the old management style through pro-
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Mocgepa 1 OarochbCTosiHUE/ IICUXUYHO 3/1paBe Ha padoTe-
mute. Bropara penakiust Ha COJIBE e nonbinena ¢ uetupu
Moayna (purypa 1), ¢ Marepuainu 1Mo B3aMMOCBBP3aHH ChC
cTpeca, HATOBAPBAHETO M 3/IPaBETO IICHXOCOIUAIHU ACIICK-
TH Ha pabOTHOTO MsSICTO: (U3MUECKA AaKTUBHOCT, XPOHHYHA
yMOpa, XpaHeHe, MKOHOMUYecKH ctpec [2,3].

Queypa 1. CbBpemeHHo pa3Bumue Ha COJIBE — npoegpamu
3a ynpaBeHue Ha B3aumocBbp3aHu ncuxocoyuasHu npobae-
MU Ha pabomHomo MsCMmo.

OCCUPATIONAL HEALTH

active approach. The most important aspects of its
effect are improved work climate and wellbeing/mental
health of the workers. The second edition of SOLVE is
complemented with four modules (Figure 1) materials
on interrelated connected with stress, workload and
health psychosocial aspects of work: physical activity,
chronic fatigue, nutrition, economical stress [2,3].

Figure 1. Current development of SOLVE — tackled work
related psychosocial problems

Mpo6nem / The problem
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MN3moyHuk: SOLVE: Integrating health promotion into
Workplace OSH policies, ILO, 2nd ed., Turin, Italy, 2011

4. HaumoHanHo BHegpsBaHe Ha SOLVE

HIIO3A karo HaluoHaJlHA MHCTUTYLMS, B YUATO CTPYK-
Typa, TeMaTHKa, OOy4YHTeIHa AEHHOCT W MEXIyHapOIHO
CBHTPYAHUUYECTBO, CBBP3aHNUTE CHC CTPECA NCHXOCOLNATHH
(dakTOpy M NMPOMOIUATA Ha 3APABETO 3aeMaT CIICIIHAIHO
MSICTO, € BOJEIIA 110 OTHOLICHHE Ha MPOMOILMTA Ha 37pa-
BETO M 0JarochCTOSHUETO Ha PAOOTHOTO MSICTO B PAMKHUTE
Ha M3. HanmoHamHUAT HEHTHP UMa HEOOXOAUMUS KaJPOBH
MOTEHIMAJI C M3UCKBaHATa KBAaJIU(PUKANMs U MpodecuoHa-
JIeH OIUT 32 HAallMOHAJIeH KoopanHaTop (nou. b. Llenosa) Ha
nporpamara SOLVE. LleHTHpBT BHEOpsIBa, anantupa, o0y-
YaBa M pas3NpoCTpaHsBa Ta3W Nporpama. M3rpanena e Ha-
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:
ObezpeuieaHe HIV and AIDS
Sedetarism
@

SOLVE: Integrating health promotion into Workplace
OSH policies, ILO, 2nd ed., Turin, Italy, 2011

Origin:

4. National implementation of SOLVE

The work stress related psychosocial factors and workplace
health promotion take a special place in the structure,
research domains/ themes, training activities and
international collaboration of the National Center of Public
Health and Analyses. As a national institution NCPHA is
leader in health promotion and wellbeing at work in the
frame of Ministry of Health. The national center has the
needed/ affordable personnel resources with the requested
qualification and professional experience or background to
be national facilitator of the SOLVE program (B. Tzenova)
and be responsible for implementing, adapting, training,
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LIMOHAJIHA MPEXa U CE MPOBEXKIAT U KOOPAUHUPAT HAYUHHU
u3cieABaHMs, Chb3/lalcHa € OaHKa JaHHU 3a B3aUMOJeiicTBU-
€TO MEX/y NICUXOCOLUATHUTE SJIEMEHTH U 0JIaroChCTOSHU-
€TO Ipu padoTa ¥ IPOMOLMATA HA 34PaBETO HAa PaOOTHOTO
MSICTO B aKTUBHO CBTPYAHUYECTBO ¢ ApyTH cTpanu u MOT.

5. NpeacTtaBsaHe Ha COJIBE y Hac

[MopxomsT W MpencTosio O0yueHHe 0 METOOJIOTHSITA
COJIBE ca 06gBeHH 1 pa3riaceHu:

B paMKHTE Ha pepepeHIInn 1 HaCOUYBaHE KbM METOJ0JI0-
rusita COJIBE, Bkitouenu B 12 npeseHTanuu o BpeMe
Ha pa3MYHM HAyYHU (OPYyMH M HAYYHONPAKTHUECKH
KOH()EPEHIIMU MO TICUXOJIOTHsl, OOLIECTBEHO 3/paBe U
31pase U Oe3onacHocT npu padota (IIpunoxenne 1);

Mpe]] CTIEUAINCTH N0 TPYAOBa MEAWIIMHA U OOIIECTBE-
HO 3/IpaBe B PAMKHTE Ha PA3IMYHN O0YUUTEIIHN KypPCOBE
o [Iporpamara va HIIO3A 3a CIAK u CHO u obydenune
Ha CHEeNHATN3aHTH Ha MEIUIIMHCKHAS YHHBEPCHUTET 10
TPYyAOBa MEIUIMHA, KAKTO W HA CTYJICHTH MAarucTpH IO
,llcuxomnorust Ha 3apaBeTo” npe3 nepuona 2007-2010 r.
(ITpunoxenne 1);

B ejekTpoHHuUs caiT Ha HIIO3A - moaroTsenu u nomec-
TeHu 2 nyOnukanuu 3a 3anozHaBane cbc COJIBE (ITpu-
JI0XKeHUe 2);

npernparku kbM COJIBE ca BritoueHu B 6ubmuorpadcekm-
Te CMPABKHU Ha peJ] MyOIHKaLiH;

chOpaHM U aHAJM3UPAHHU Ca JIaHHU 32 ChbCTOSTHUETO MU
obxBara Ha neiiHocTuTe TO pasrnexaann or COJIBE
mpoOieMH y Hac, B paMKHTE Ha IMOMCKAHO yJacTHe B pa-
6ortara Ha Hanmonanna ¢okycHa Touka Ha EBpomnericka-
Ta areHIus Mo 0e30MacHOCT | 3/IpaBe MpH padoTa mpH
MTCII:

[TonpiBaHe Ha WHQPOPMAIMOHEH BBIIPOCHUK M JAaHHU
OT EMIIMPUYHH U3cieABaHus B bbirapus nmo npobiema
“Hacunue Ha pa6oTHOTO Msicto” — MTCII, ronu 2008 T.

CrpaBka ¥ mpefaBaHe Ha WH(opMarus 3a nelcTpamara
Hannonanna mporpaMa 1o TIOTIOHOITYIICHE, OTACIHHU
MPOEKTH M JEHHOCTH, Kacaelld TIOTOIOHOITYIICHETO Ha
paboOTHOTO MACTO, € IoBeue OT 40 MpenpaTKy 3a CIIpaBKa;

HEMPEKBCHATO CE€ MOAABPIKAT KOHTAKTHU C MCKAYyHAPOI-
Hata Mpexka COJIBE /MOT u HOBOTO # PBKOBOJCTBO,
y4dacTBa C€ B HOBU MHUITUATHUBU.

. laHHM 32 CCTOAHMETO Ha pa3srnexaa-

Hu ot COJIBE ncuxocouuanHu
npob6rnemu y Hac

Peauna cuHAMKAIHU U COOCTBEHH M3CIEIBAHUS OT IOCIIE]I-
Hute 10 I. MOKa3BaT, 4e HACHIMETO Ha pabOTHOTO MSICTO, 0CO-
OEHO MOPATHOTO, U ITPEAPA3IoNarallly OpraHu3alMOHHHU (ak-
TOPH ca MUPOKO pasmpocTpaneHu (mo-goiy 1), 2) u 3). Yectn
Y M3sIBEHH ca HeOJaronpusTHU NCUXOCOLMAIHY YCIOBUS Ha

OCCUPATIONAL HEALTH AND PRACTICE

distributing and promoting the program at national level,
to build national SOLVE network, carry out and coordinate
scientific research and build data base concerning the
interaction between the psychosocial issues and work
wellbeing and workplace health promotion in an active
collaboration with other countries and ILO.

5. Announcing SOLVE in Bulgaria

The SOLVE approach and impending training in the
methodology are announced in:

- References and pointing to SOLVE methodology
and impending incorporated in 12 presentations at
various scientific and applied practical conferences in
psychology, public health and occupational health and
safety (Attachment 1).

- The philosophy and essence of SOLVE methodology
was presented 2007-2010 to specialists in occupational
medicine and public health in the frames of various
training courses of the coordinated NCPHA' program for
post graduated qualification and training of Occupational
Medicine M.D. students of the Medical University as well
as “Health psychology” master students (Attachment 1).

- Two publications on the web site of NCPHA introducing
in SOLVE for free access (Attachment 2).

- Citations and SOLVE references are included in the
literature of numerous author’s publications.

- Collection and analyses of data about the state or range
of activities concerning tackled by SOLVE problems at
home in the frame of required participation at activity
of the National Focal point of the European OHS
Agency at the Ministry of labor and social policy:

1. Completion of information questionnaire and data
from Bulgarian empirical research on “Workplace
violence” - MLSP, June 2008.

2. Check up and information delivery about the ongoing
National tobacco smoking program, various projects
and activities on workplace smoking, including 40
more links for references.

- Contact maintenance and refreshment with
international SOLVE/ILO network, participation at
new initiatives like opinions on the broadening of
the analyzed psychosocial issues at work with new
modules, their presentations and availability in Internet.

6. Research data concerning expression
of tackled by SOLVE psychosocial
issues in Bulgaria

Numerous own and trade unions field studies of the recent
10 years have revealed, that workplace violence, especially
mobbing, and predisposing organizational characteristics
are widespread (below 1), 2) 3). Frequent and pronounced
are aversive psychosocial conditions at workplace, sources
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pabOTHOTO MSICTO, U3TOYHUIM HAa W3JIMIIHO HATOBapBaHe,
CTPEC U CBBP3aHHU C TAX OTPULATEIHU NPEKUBIBAHUS, JbII-
TOTpaifHH 3/IpaBHU OIUIAKBAHHWSI U HEOJIATONIPHUSITHU CHCTOS-
HUSI KaTo OBPHAYT, HE CaMO B CEKTOPA Ha 37paBeOa3BaHETO.

KOHKpCTHI/ITe JaHHU, HpO(I)I/IJ'II/I n B3aMMO3aBHCHUMOC-
TH Ca MPEACTABCHU B IIeTaf/‘IHPI B CICAHHUTC HU3TOYHHUIIH:

1) Tomes JI., Tackanosa H., UBanosa B. (2001) Hacunuero
Ha pabOTHOTO MSICTO B 3/ipaBeona3BaHeTo B bbiarapus.
C., MOT, MKC, C30, M®POO, NUCCU-KHCB.

2) Tzenova B. (2009) Characteristics of the Work and Well-
Being of Employees in the Field of Services. Bulgarian J
of Public Health, v.1, 3: 51-65, http://ncphp.government.
bg/files/Jurnal NCPHP 1 2009++.pdf

3) Lenora b. (2003) IlcuxonormueH TopMo3 Ha pabOTHOTO
MsCTO — chBpeMeHHH mpobOnemu. Crm. BesomacHocT u
3npase mpu padora, 3, 33-50.

4) Tzenova B. Work mental health promotion general
approach and barriers for implementing. B: Public Health
and Health Care in Greece and Bulgaria: The Challenge
of the Cross-border Collaboration in Times of Financial
Crisis. Athens, Papazissis Publishers, 2011, 169-180.
ISBN 978-960-02-2630-0

5) Llenosa b., Benkosa /I. CyOexkTuBHO 371paBe, ObpHAYT U
M3TOYHHUIM HAa cTpec B paboTaTa Ha Xy/O0XKECTBEHO-TEX-
Huuecku nepconall. bear. Cr. o Ilcuxonorus, 2008, 1-4,
565-572. ISSN 0861-7813.

6) Lenona b., Canynmxues K. bepHayT-cuHIpOM U meTep-
MHHAHTH Ha ICUXUIHOTO 3apaBe B MBAJL. B: ,,.3npaseo-
na3BaHeTo mpe3 21 Bek. PeasiHOCTH U niepcriekTiBu.” Me.
Vuus. — ITnesen, @03, 2010, 1.2: 566-570, ISBN 978-954-
756-098

7) Kpbrina maca «IlcuxuyHoTO Oiaromnoiydue Ha Obiarapu-
Hay, Codus, 27.05.2010 r, UTI-FAH

8) Llenora b. «Ilcuxonorus Ha TpyAa U OLCHKA Ha PHCKa Ha
pabdotHOTO MsicTo”. Kordepennns “TIpumoxHara mcuxo-
sorus B bbarapust: Bb3MOKHOCTH U nepcrekTtusu 20097,
Bapna, BCY, 19-21 rouun 2009 r:

9) Crpec W MCUXOCOLMANIeH PUCK - OIEHKA M YIpaBIeHHE.
CO0. 3npaBocnoBuu pabotau mecta. MTCIT, @Y T, Codwusi,
2009, 41-62. (Kondepennust mo 3apaBe 1 0€30MaCHOCT Ha
pabotHoTo msicto, Codus, 23.10.2009 r.)

MpunoxeHune 1.

[Mpexncrasine na COJIBE B pamkuTe Ha Hay4YHa Tema 1 00y-
quTenHU Kypcose (1-8):

1. “UMurerpupaHe Ha YIPaBJICHUETO HA ICHUXOCOLMAIHUTE
mpoOrieMu (CTpec, HaCWIMe W JAp.) B IUIOCTHATA (pHpPMEHA
nommTrka (Metononoruss SOLVE)”, b. IlenoBa (pBpKoBOIH-
ten) Orver o Tema 1.11. ot mana va HIIOO3, 20072010 1.
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of workload, stress and interrelated negative experiences,
health complaints, and damaging long lasting states like
burnout, not only in the health sector.

Detailed results, burden and load consequences profiles
and interrelationships are presented in the following
resources:

10) Ctpec mpu paboTa U ABITOCPOYHHU MOCIEICTBUS Ha
COLIMATTHO-UKOHOMHYECKHs ITpexoA. Icuxonornuecku
m3censanus, MIT BAH, 2009, 2, 111-119. ISSN 1311-
4700. (Kpsrma maca ,,ConuanHara Kpu3a U ICHXO0IO0-
THYECKHUTE 1 TOCIIEACTBHS y HAC )

11) INeuxoconmanau (GakTOpy W MPOMOLUS Ha 3]IPABETO
Ha paboTHOTO MsAcTo. Kak a oLeHUM prCKa OT CTpec
Ha paboTHOTO Msicto. Hanponanna KoHdepeHus Ha
JurbxHOcTHUTE tvia 1o b3P u Ha nexapure ot CTM,
25.03.2010 r., Codpust

12) TlcuxoconmaTHUTE JETEPMUHAHTH Ha OJIarOoITy Ire-
TO W TICHXHYIHOTO 3/1paBe mpu padora. B: ,,[IpunoxHa
NICUXOJIOTHsl U COLMajiHa MpakTuka», BapHa, YHUB.
Wzn-Bo BCY ,Yeprnopuzen Xpadsp”, 2010, 187-198,
ISSN 1314-0507.

13) YmpaBieHue Ha cTpeca Ha paboTHOTO Msicto. Epro-
HOMUYeH moaxoa. Hammonanen cemunap “EeBpormneii-
CKH HACOKH 3a 0€30IMacHOCT W 3/paBe mpu padora’,
24.10.2012 r.,®HTC, Codus

15) IlpoyuBaHe Ha cTpeca Npu MPOPECHH C HEPBHO-TICH-
XWYHO HaroBapBaHe. Otuer mo tema l.7. oT miaHa
Ha HIOO3, nou. K. Banrenosa, b. Llenosa u ap., C.,
2008-2011 r.

16) OnieHka Ha (YHKIIMOHATTHOTO CHCTOSIHHE M PabOTOC-
MOCOOHOCTTA Ha 3acTapsaBany padorentu. Tema 1.8. ot
mana Ha HIIO3A, mon. K. Banrenosa, b. IleHoBa m
ap., 2008-2012 r.

17) [IpoyuBane Ha ObpHAYT-CHHAPOMA U 00YCIIaBSIIHU TO
MICUXOCOIIMAIH ¥ OPraHU3alMOHHU (DaKTOpH M pe-
CypcH Ha pabOTHOTO MSICTO B 31paBeoriazBanero. Ot-
yeT 1o Tema 1.9. ot mmana va HIIO3A, nou. b.IleHoRa,
C.,2007-2011.

Attachment 1.

Announcing SOLVE within research project and training
courses (1 -8)

2. Temarnuen xkypc Ne 2.8 na HIIO3A “Crpec u mpo-
MoOIHs Ha 3APaBeTO Ha PabOTHOTO MSCTO”, IHATH:
30.09.-2.10. 2009 r., 23. — 25.06.2008 r., 20.11 —
22.11.2007 r.
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3. Kypcose “TpymoBO-MEIMIIMHCKH IpOOJIEMH, CBbp3a-
HU ¢ (QaxkTopuTe Ha TpynoBuUs npouec. dDusnonorus u
nicuxosorus Ha Tpynaa.” (moayn ot Ilporpamara 3a CJ1O
no TpynoBa menuununa), 5 nexuuu 1o ,,I[lcuxonorus Ha
Tpyaa” ¢ natu: 6.04. — 10.04.2009 r., 07.3.2008 r. u 31.5.
—04.06.2010 1.

. Tematmuen kypc Ne 2.9 “Ymenus 3a yOexmaBane u ce-
OeyTBBpKIaBane Ha padotHoTOo Msicto”, HIIO3A, 12.-
13.05.2009 r., 08.- 09.04. 2010 1.

. B kypc 2.5. “OcHoBHu QyHKIMK ¥ 32/1a491 Ha CiTy>»K0ara 1o
TpynoBa merurnmHa”, 24.-28.11.2008 r., HIIOO3, 4 9. ek

Tcuxoconmanau (hakTopw Ha TPYAA U CTPEC.

MpunoxeHune 2.

ITyonukyBanu Ha enexkrponnus caiit Ha HIIO3A mneuatHu
MaTepHat 3a CBOOOJICH TOCTHII:

http:/ncphp.government.bg/pechat/129-o061ecTBeno-31paBe-u-
3paBen-puck.html

1. b. Llenosa (2010) COJIBE - metomonorusita Ha MOT 3a
yIpaBJeHHE HA IICHXOCOLHATHATE MPOOIeMH Ha paboT-
HOTO MSICTO.

2. - (2010) MUKPOCO/JIBE - chIIHOCT ¥ MOIYIIH.

KHuronuc / References

1. SOLVE: Managing emerging health-related problems at work,
ILO, Turin, ltaly, 2002, ISBN 92-2-112797-4

. International Labour Office. 2010 a) Global Employment trends.
January 2010, Geneva - 2010 b) Global Employment trends for
Youth, Geneva.

SOLVE: Integrating health promotion into Workplace OSH
policies, ILO, 2nd ed., Turin, Italy, 2011, pp. 306, ISBN 978-92-2-
124279-6

SOLVE POLICY COURSE: Integrating health promotion into
Workplace OSH policies, Participant workbook, ILO, 2nd ed.,
Turin, Italy, 2011, pp. 353.

www.ilo.org/safework/solve

Ajpec 32 KOpeCNOH/IeHIU:
Jou. buctpa Llenosa, a.n
HLO3A, tex. (02) 8056 203,

b.tzenova@ncpha.government.bg
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OKOJIHA CPEOA N 3APABE

AHAJTIUTUYHA MNMPOLIEAQYPA 3A
OMNPEAENAHE HA OBLU XKUBAK
B PUBU

Jlugust MeukyeBa!, lanuesia CtankoBa',
Hpuna Kapaxxosa?, Pocuna I'eopruesa’,
I'nuka [MayHoBa'

! Hayuonanen yenmop no o6uecmeeno 30page u aHaiusu,

2Xumuuecxu gpaxyrimem, CV ,,Kn. Oxpudcku

Pe3ome

Kusaxvm e ,,c6pbXKymyaupany” mokcuieH eiemenm, Koumo ce
Hampynea celeKmusHo 8 bvopeyu, Mo3vK, xunogusa u op. He-
00X00UM € CMPUKMeH KOHMPOJ HA HUBAMA MY 8 OKOTHAMA Cpe-
0a u xpanume, KOemo HA1aza pa3padomeanemo Ha Ha0eHCOHU
ananumuuny npoyedypu 3a movyHomo my onpeoeisine. Ilopaou
BUCOKAMA IEMAUBOCTI HA HCUBAHUHUME CHEOUHEHUS U BL3MOIC-
HOCmma om 3a2you npu npobonoo02omoeKa, ONpeoesiHemo Ha
00w JHCUBAK ¢ MPAOUYUOHHUME MEMOOU HA CIYOeHUme napu
¢ amoMHOAOCOPOYUOHHA UL ATMOMHOQIYOpEeCYEeHmHa CheK-
mpomempus e mpyona anarumuuna 3aoaya. C npunazanemo
Ha EPA 7473 “Memoo 3a oupexmHo onpedesisine HA JHCUBAK 6
mewvpou u meuru npodou” upez DMA-80, Milestone, ce nonyua-
sam npeyusHu pe3yImami, 3a Kpamko epeme u Hes npedeapu-
menxa npobonodzomoska. Banuoupanemo na memooa 3a on-
peodensine Ha oow Hg 6 pubu e ocvujecmseno ypes anaius Ha
cepmuuyupan cpasHumenen mamepuan “‘Puba mon” (IMEP-
20). Onmumu3supanu ca 6pemeHama Ha cyulere u Ha pasnazate.
Onpedenenume napamempu Ha AHATUMUYHAA NPOYEOYPa Ca.
epanuya na omxpusane 0,0005 mg.kg”, epanuya na onpedensne
0,0008 mg.kg" pabomen ooxeam 6 duanaszona (0,0008 + 6,00)
mg.kg!, ananumuunu dobusu ¢ unmepsana 100,9 % - 109,3 %
(n=9) u evmpewmnonabopamopna 6wv3npouszsooumocm (RSD)
3,5 %. Oyenenama pazwupena neonpeoeaenocm e 0,139 mg.kg
! Banuoupanama ananumuuna npoyedypa e npuiodiceHa 3a
onpeoesiHe CobObPACAHUECMO HA 00U JHCUBAK 6 nem 8udd puou
(punema) om azoeup ¢ Cesepozanaona bvicapus. Ilonyyenu-
me pesynimamu 3a Konyenmpayuama na oow Hg ca om 0,030
mg.kg' 00 0,187 mg.kg.

Kuaw4yoBu gymu: o0ni )kuBak, puOH, TUPEKTEH aHa-
JIA3, BaTUUpaHe

JKuBaksT € mpupozaen meran ¢ aromeH Homep 80 ot mepuo-
JMYHATa CHCTEMa, TEUeH NpH CTaifHa Temmeparypa. AHTpO-
MIOr€HHHUTE U3TOYHUIIM 32 TOCTBIIJICHUE Ha )KUBAK B OKOJIHATA
cpeza M XpaHaTa ca MPOMHUILICH! IEHHOCTH, KaTO TOPEHE Ha
BBIVINIIA, HEPT M OTHATIBLN, XUMUUIECKATa TPOMHIIUICHOCT,
MHHH 32 IPOM3BOACTBO Ha 3J1aTO U >KMUBAK, TPOM3BOJICTBO HA
Garepun, MECTUIMAN H IP.
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ANALYTICAL PROCEDURE FOR
THE DETERMINATION OF TOTAL
MERCURY IN FISH

Lydia Metchkueva', Daniela Stankova',
Irina Karadjova?, Rositsa Georgieva',
Ginka Paunova'
'National Center for Public Health and Analysis
2Faculty of Chemistry, Sofia University “St. Kliment Ohridski”

Abstract

Mercury is a toxic element that overaccumulates
selectively in the kidneys, brain, pituitary, etc. This
requires a strict control of its levels in the environment
and food as well as reliable analytical procedures for
accurate determination to be developed. Due to the high
volatility of mercury compounds and the potential losses
during sample preparation, the determination of total
mercury by traditional cold vapor atomic absorption or
atomic fluorescent spectrometry is a difficult analytical
task. The implementation of EPA’s 7473 “Method for direct
determination of mercury in solid and liquid samples”
through DMA-80, Milestone provides accurate results in
a short time and without prior sample preparation. The
method for determining total Hg in fish was validated by
analyzing a certified reference material “Tuna” (IMEP-
20). Drying time and decomposition time were optimized.
The specific parameters of analytical procedure were
as follows: detection limit 0,0005 mg.kg”, determination
limit 0,0008 mg.kg”', working range from 0,0008 to 6,00
mg.kg’, analytical yield range 100,9% - 109,3% (n =
9) and within-laboratory reproducibility (RSD) 3,5%.
The estimated expanded uncertainty was 0,139 mg.kg'.
Validated analytical procedure was applied to determine
total mercury in five species of fish (fillets) from a dam
in Northwestern Bulgaria. The total Hg concentrations
ranged from 0,030 mg.kg” to 0,187 mg.kg'.

Key words: total mercury, fish, direct analysis,
validation

Mercury is a natural metal with atomic number
80 in the periodic system, which is liquid at room
temperature. Anthropogenic sources of mercury intake
in the environment and food are industrial activities
such as burning coal, oil and waste, chemical industry,
gold and mercury mining, production of batteries,
pesticides and others.
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OKOJIHA CPEOA W 3APABE

JKuBaKsT € ,,CBBPXKYMYJIHpAIl” TOKCHUYEH €JIEMEHT, KOWTO
ce HATPYIIBa CEJICKTUBHO B ObOperuTe, MO3bKa, XUnodusara,
LIMTOBUAHATA yKJ1e3a U 1p. TokcuuHuTe e(heKTH ce IPOsIBIBAT
B IIOTHUCKAaHE aKTUBHOCTTA Ha ()EPMEHTH M NPOTEHHU B pas-
JUYHUTE BUI0BE OPraHU3MU, OCHOBHO upe3 CBbp3BaHe ¢ —SH
(THOJIOBH) TPYTIH, TPETUMHO Ype3 KOBAJEHTHHU BPB3KH.

JKuBakbT U HeropuTe HOPMHU ce HATPYINBAT B PUOUTE U 300-
IUTAHKTOHA BCJICACTBUE HA MPOLECUTE HA OMOAKyMYyJIalusl.
B xpanuTtenHaTa aueTa pubara € OCHOBEH U3TOYHHUK 3a MOC-
THILUICHHE HA )XHBak B YoBeka. B Permament (EO)1881/2006
ca YCTaHOBEHHM MaKCHMAJIHO nonyctumute HuBa (MLs ) 3a
00 Hg B prOHU MPOIyKTH U MYCKYITHO Meco oT pubda (1).

Hopam/l BUCOKATa JICTJIMBOCT HA XUBAYHUTEC ChCAUHCHUSA U
BB3MOXKHOCTTA OT 3aryOH IpH MpoOOB3eMaHe W MPOOOIO-
TOTOBKa, omnpeneisHeTo Ha obm Hg, KoHkpeTHO B pubu, €
Tpy/iHa aHAJIMTHYHA 3aja4ya. 32 TPAJAULUOHHUTE METOIU Ha
CTY/ICHUTE TIapu ¢ aToMHOabcopOImoHHa (2) MM aTOMHO-
¢myopecuienTHa (3, 4, 5, 6) cnekTpoMeTpus € HeoOXoauMa
CJIOYKHA M BpeMeeMKa IPoOOIOIr0TOBKA, KOSITO KPUE PUCK OT
3aryOu Ha aHanuTta. C mpuIaraHeTo Ha JUPEKTHUS aHAIH3a-
Top 3a xuBak DMA-80, Milestone (7) 3a onpezaensHe Ha ene-
MEHTa B puOU ce MoJIyyaBar Mpeln3Hu pe3ysiTaTh, 3a KPaTko
BpeMe 1 6e3 mpeaBapuTenHa MOATOTOBKA Ha IIPOOHTE.

LlenTa Ha HacTosIaTa pa3paboTka € Banuaupane Ha EPA 7473
“MeToz 3a AUPEKTHO OMPEIENIIHE HA )KUBAK B TBBPAU U TEUHU
pobu” 3a orperiesnsiHe Ha o011 )KuBak B pudu upes DMA-80.

MaTtepuan n metoauka

Banunupaneto Ha aHanuTu4Hata mnporenypa Ha EPA 7473
“MeTo/ 32 TMPEKTHO OIpeNessiHE Ha )KUBAK B TBBPAU U TCU-
Hu 1pobu” (8) 3a ompenensiHe Ha OOI JKMBaK B pHOU € U3-
BBPIICHO C AUPEKTEH aHaiau3arop 3a kuBak DMA-80 Ha
¢dbupmara Milestone. AHanuzupan ¢ cepTuUIIUPAH CPABHH-
tesneH Marepuan (CCM) “Puba ToH” B paMKHUTE Ha ydacTue
B MEXJyHapoJIHa Iporpama 3a OIleHKa Ha W3MEpBaHHUATA
(International Measurement Evaluation Programme) IMEP-20
(9), opranusupana ot MHCTUTYTa 10 CpaBHUTEIHN MaTepHa-
JIN 1 UBMEPBaHU s KbM O6CILI/IHCHI/I${ H3CJICAOBATCIICKH HCHTBP
Ha EBporneiickara komucus (IRMM, JRC, EC). Onpeneneno e
CHIBPIKAHUETO Ha OOII[ )KUBAK U B PEaJIHU MTPOOH - TIeT BHIa
pubHu ¢rieta ot com (Silurus glanis), Tapanka (kapakyma)
(Carassius auratus gibelio), 6060ii (koctyp) (Perca fluviatilis,
miatuka (Abramis brama) u ckobap (Chondrostoma nasus).
[TpoGoB3emMaHETO € M3BBPIICHO Ha Ciy4aeH NpuHim. M3-
cleABaHMUTE pHOH ca YIOBEHH BBB BojoeM B CeBeposanagHa
bwarapus. Cpennara mpoba OT BCEKH BUJI prda € oIroTBeHa
3a aHanau3 B3 ocHoBa Ha BJIC EN 13804:2003 (10). Jlabopa-
TOPHUAT KOHTPOJI Ha KAYECTBOTO Ha MOJYUYCHUTE PE3YJITATH €
OCBILECTBEH C MOJIbP)KaHEe Ha KOHTPOJIHA KapTa Ha paboTeH
crauaapt ot 50 ug/l (2,5 ng) Hg.

Anapartypa

JlupekTHUST aHanu3aTop 3a kuBak DMA-80 nHa ¢upmara
Milestone e mHTETpHpaHa cUCTEMa Ha TIPUHIINIIA HA aTOMHO-
abcopOIMOHHATA CIIEKTPOMETPHS. AHAIUTHYHATA TIPOIIESTY-
pa BKJIFOUBA €TaIH Ha U3CyIIaBaHe, MAPOoJIn3a (pasrpakiaHe),

ENVIRONMENTAL HEALTH

Mercury is toxic element that overaccumulates
selectively in the kidneys, brain, pituitary, thyroid, etc.
Its toxic effects include suppressed activity of enzymes
and proteins in various organisms because of the Hg
binding to-SH (thiol) groups primarily by covalent
bonds.

Mercury and its forms accumulate in fish and
zooplankton due to the bioaccumulation. Fish in human
diet is the main source of mercury intake in humans.
Commission Regulation (EO) 1881/2006 sets maximum
levels (MLs) for total Hg in fish products and muscle
meat of fish (1).

Due to the high volatility of mercury compounds and the
possible losses during sampling and sample preparation,
the determination of total Hg, and particularly in fish, is
considered to be a difficult analytical task. Traditional cold
vapor atomic absorption (2) or atomic fluorescent (3, 4, 5,
6) spectrometry requires complex and time-consuming
sample preparation at a risk of losing the analyte. The
direct mercury analyzer DMA-80, Milestone (7), for
determining Hg in fish allows to get accurate results in a
short time and without prior sample preparation.

This study aims at validating EPA 7473 “Method for direct
determination of mercury in solid and liquid samples” to
determine total mercury in fish using DM A-80.

Material and Methods

A direct mercury analyzer DMA-80, Milestone, was
used to validate the analytical procedure EPA 7473
“Method for direct determination of mercury in solid
and liquid samples” (8) for determining total mercury.
A certified reference material (CSM) “Tuna” was
analyzed within International Measurement Evaluation
Programme (IMER-20) (9), realized by the Institute
for Reference Materials and Measurements of the Joint
Research Centre of the European Commission (IRMM,
JRC, EC). Total mercury was determined also in real
random samples of five types of fillets of sheat-fish
(Silurus glanis), gibel carp (Carassius auratus gibelio),
perch (Perca fluviatilis), bream (Abramis brama) and
common nase (Chondrostoma nasus ). Fish was caught
in a dam in Northwestern Bulgaria. Average sample of
each species was prepared for analysis in compliance
with BS EN 13804:2003 (10). Laboratory quality control
of results was carried out using a working standard
checklist of 50 ug/1(2,5 ng) Hg.

Analytical Equipment

Milestone’s Direct Mercury Analyzer DMA-80 is
an integrated system based on atomic absorption
spectrometry. The analytical procedure involves stages
of drying, pyrolysis (decomposition), amalgamation,
desorption and concentration measurements. The system
is equipped with two measuring cells (for low and high
concentration range), mercury lamp and detector. The
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amaJiramupase, JecopOrus ¥ U3MepBaHe Ha KOHLEHTPALUs-
Ta. YpeasT ChIbpiKa JBE U3MEPBATECIHU KJIETKH (32 HUCHK U
3a BHCOK KOHIIGHTPAI[IOHEH 00XBar), )KMBa4YHA JIaMIIa U Jie-
TeKTop. MI3MepBaHeTo ce U3BBPIIBA [IPU PE3OHAHCHATA JINHUS
3a xwuBak 253,7 nm. Ha ¢ur. 1 e nokazana paboTHara cxema
Ha DM A-80.

Que.1. PabomHa cxema Ha anapama 3a gupekmeH aHaAu3
Ha »xuBak DMA-80 Ha ¢pupmama Milestone

ENVIRONMENTAL HEALTH

measurement is performed at 253,7 nm Hg resonance
line. Fig. 1 shows the operation scheme of DMA-80.

Fig. 1 Operating diagram of the apparatus for direct
analysis of mercury Milestone’s DMA-80
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Dry and dﬂcumpusmnn
furnace furna

ce

AHanutnyHu ycnosus Ha DMA-80 3a onpe-
AensHe Ha oOL, XXnBak B pubu

OO6musT paboren obxBaT Ha kanuOpupane Ha DMA-80 e
(0,08 - 600) ng Hg nu (0,0008 + 6,00) mg.kg' o6ur Hg. Huc-
KkuaT paboren ooxBat Ha kanuOpupane e (0,05 — 40) ng Hg
wiu (0,0005 + 0,40) mg.kg! o6uy Hg, a Bucokust (40 + 600)
ng Hg unu (0,40 + 6,0) mg.kg! o6m Hg. AnanutuunuTe
ycnoBust Ha DM A-80 3a onpenensiHe Ha OOII )KMBaK B puOH
ca aJlanTHUpaHu ¥ MOJAU(UIIMPAHH B CHOTBETCTBHE C 0co0e-
HOCTHUTEC HA UBIIUTBAHUTEC HpO6I/I.

Pe3yntaTtn n obcbxaaHe

Brnarara na CCM “Puba ToH”, onpeziesieHa 1o TerjJoBeH Me-
tox (11), e (6,15 £ 0,12) %. Becnuku pesynraru 3a chIbpxa-
HUe Ha OOl )KMBaK B CEpTU(PULINPAHUSI MaTepHal ca peu3-
YHCIeHU Ha 0a3a CyX0 BELIECTBO.

ITpu onTHMU3MpaHe HA aHATUTHYHHUTE TAPAMETPH Ca BapHupa-
HU BpeMeHara Ha cymreHe (30 nu 60 s) 1 Ha pasrpaxkgane (150
i 180 s), KaKTO W KOMOMHAITNH MEXIYy TiaX. B paznuunuTte
BapHaHTH OJyYEHHUTE PE3YNTATH 32 ChAbpKaHue Ha o0 Hg
B CCM ““Puba TOH” ce OTKIJIOHSBAT OT CepTU(HUINPAHATA CTOM-
HocT (4,32 + 0,16) mg.kg! cyxo termo (9) ot -3% 10 2.3%. Or-
TUMU3UPAHUTE aHATUTHIHHU ycinoBus Ha DMA-80, mpumoxe-
HU 3a HACTOsIIIIaTa pa3paboTka, ca MpeACTaBeHH B Tadiwma 1.

34

Analytical conditions DMA-80 for
determination of total mercury in fish

Total operating range of DMA-80 calibration was (0.08
to 600) ng Hg or (0,0008 ~ 6,00) mg.kg! total Hg. Low
operating range was (0.05 to 40) ng Hg or (0,0005 +
0,40) mg.kg! total Hg, while the high operating range
was (40 = 600) ng Hg or (0,40 ~ 6 0) mg.kg! total Hg.
DMA-80’s analytical conditions for determining total
mercury in fish were adapted and modified according to
the characteristics of test samples.

Results and Discussion

Moisture content of CRM “Tuna”, determined by
weighing method (11), was (6,15 = 0,12)%. All results for
the total mercury in certified material were recalculated
on dry matter basis.

Various drying times (30 or 60 s), degradation times
(150 or 180 s), and respective combinations were used
to optimize analytical parameters. Deviations ranging
from 3% to 2.3% from the certified value (4,32 + 0,16)
mg.kg?! dry weight (9) were found for respective results
for total Hg content in CRM “Tuna”. Table 1 shows
optimized analytical conditions of the DM A-80:
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Tabauya 1. OnmumusupaHu aHaaumu4Hu ycaoBust Ha DMA-80
3a onpegesiHe Ha 06w »xuBak B puba.

ENVIRONMENTAL HEALTH

Table 1. Optimized analytical conditions of the DMA-80 for
determining total Hg in fish.

Konuuecteo npo6a | CyweHe npu 300 °C Bpeme Bpeme Ha
3a pasrpaxpaaHe npwm 850°C 3aAbpiKaHe
Sample quantity | Drying at 300 °C Decomposition time at Waiting time
850°C
0,030-0,100 g 30 sec 150 sec 60 sec

Pesynrarute ot ananusute Ha CCM “Puba ToH”, ¢ 1Ien Ba-
JIUIMpaHe HA aHaJIUTUYHaTa npouenypa Ha EPA 7473, cpas-
HEHM CbhC cepTH(UIMpaHaTa CTOHHOCT 3a 00l XXHUBaK, ca
IpefcTaBeHu B Tabnuma 2.

Tabauya 2. YcmaHoBeHu u cepmuguyupaHu cmolHocmu Ha
o6uw xuBak 8 CCM “Pu6a moH”.

Table 2 shows the results of CSM “Tuna” analyses for
validating the analytical procedure EPA 7473, compared
with the certified value for total mercury.

Table 2. Established and certified values of total Hg in
CRM “Tuna’fish.

CRF JoknaaBaHa n JoknagBaHa Ceptudpu- | Ceptuduumpana OTK/IOHEeHue
CTOMHOCT paswupeHa uMpaHa | HeonpegeneHocT | OT cepTUPMCT
HeonpeaeneHocT | CTOMHOCT (TouHocT)
Reported Expanded Certified Ceryified Deviation from|
value uncertainty value uncertainty certified value
mg.kg* mg.kg™ mg.kg™ mg.kg™ (accuracy)
CRM “Tuna” 4,47 9 0,14 4,32 0,16 3,47 %

OnpeneneHnuTe aHAJIUTUYHU NAapaMEeTPU Ha BallUJUpaHaTa
aHanuTH4Ha npouenypa no EPA 7473 ananutnden noOus,
BBTpEIIHOIa00paTopHa Bb3npoussoaumoct (RSD), rpanu-
I1a Ha oTKpuBaHe (30) M rpaHuna Ha omnpenenste (66) (Bb3
OCHOBa Ha U3MEPBaHUs Ha Ipa3Hu podu, n=30) ca mpezacra-
BEHHM B Tabimua 3.

Tabauua 3. BanugupaHu napamempu Ha memog EPA 7473
3a onpegensiHe Ha 06w xubak B8 pubu, NnoAyYyeHU Npu aHaAu3
Ha CCM “Pu6a moH".

Analytical parameters of validated analytical procedure
ERA 7473: vyield, within-laboratory reproducibility
(RSD), detection limit (3c) and determination limit (6c)
(based on measurements of blank samples, n=30) are
presented in Table 3 .

Table 3. Validated parameters of method EPA 7473 for
determining total Hg in fish, resulting from the analysis of
CRM “Tuna’.

Napametbp / Parameter

CroitHocrt / Value

IpaHuMLa Ha OTKPUBaHe Ha meToAa (30) 3a
maca Ha npo6ara 100 mg, (n=30)

Detection limit(30) for sample mass100 mg,
(n=30)

0,0005 mg.kg” 06wy (total) Hg

paHuua Ha onpeaensHe (60) 3a maca Ha
npo6ara 100 mg, (n=30)

Determination limit(3c) for sample
mass100 mg, (n=30)

0,0008 mg.kg™ 06y (total) Hg

BbTpewHonabopatopHa
Bb3npoussogumoct (RSD)

Within-laboratory reproducibility

3,5%

AHanuTuueH ao6us 0,0005-0,050 mg.kg™
Recovery for 0,0005-0,050 mg.kg

MwuHumanen / Minimum  100,9 %
CpepeH / Average 105,5 %
Makcumanen / Maximum  109,3 %
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TeopeTnuHaTa MakCMMaJIHO JONMyCTUMa BBTpELIHOJIA00pa-
TopHa Br3npousBogumoct (RSD), nzuucnena no ypaBHeHu-
ero Ha Horwitz (12), e 8,5 %. IToxyuenoro ot Hac RSD e
3,5 % u noTBBpK/JaBa aJleKBaTHOCTTA HA U30paHHUTE OT HAC
pabOTHHM YCIIOBHS Ha aHAIMTUYHATA IIPOLIENY Pa.

OrneHeHa € HeolpenesIeHOCTTa Ha Ipoueaypara / OlomKeT
Ha HEOIPeIeJICHOCTTA TPH MHOXKHTEN Ha oKpuTHe 2. Dak-
TOPUTE, KOMTO OKa3BaT BIHUSHHUE, Ca HEOIPENEJICHOCT OT
NU3MEpPBAHETO (IOBTOPSIEMOCT), HEOIPEAETIEHOCT OT CpeJic-
TBOTO 32 m3MmepBaHe (DMA-80), HeompemeneHoCT OT cep-
THOUIMPAHUST CPABHUTEICH MaTepual KMBAaK 32 paboOTHO
KanuOpHupaHe, HEONPEIEIEHOCT OT M3IOJI3BaHaTa CTBKJIA-
pust (MEpUTEITHU KOJIOM, MUKPOIIMIIETH) U BIMSIHUE HA TeM-
nepaTypara, IpH KOsITO ca W3BBbPIIBAaHHU H3MepBaHuaTa. Ha
¢ur. 2 e mokazaH rpaMIHO OIOKETHT HA HEOIPEIeNICHOC-
Ta Ipu U3MepBaHeTo Ha ooy xuBak B CCM ,,Puba Ton”.
OCHOBEH NPUHOC B OIOJKeTa Ha HEOIPEAEICHOCTTAa MMaT
nosropsiemocrta Ha CCM ,,Puba tor“ (58 %), cpencrBoro
3a u3mepBane (25 %) u mukponunerute (12 %).

Que. 2. biogxem Ha HeonpegeaeHocmma Ha aHaAumuyHama
npouegypa 3a onpegesiHe Ha obw xuBak 8 CCM ,Pu6a moH”.

ENVIRONMENTAL HEALTH

The theoretical maximum allowable laboratory
reproducibility (RSD), calculated from the Horwitz
equation (12), was 8.5%. The RSD calculated in this
study was 3.5% , which confirmed the relevance of
operating conditions of the analytical procedure.

The procedure uncertainty / budget uncertainty at
coverage factor 2/ was evaluated. = Measurement
uncertainty (repeatability), uncertainty of measuring
device (DMA-80), uncertainty of certified reference
material (mercury) for working calibration, uncertainty
of used glassware (volumetric flasks, micropipettes) and
influence of measurement temperature were found to
be influencing factors. In Fig. 2 shows graphically the
budget of uncertainty when measuring total mercury in
the CRM ‘Tuna.” Repeatability of CSM “Tuna” (58%),
measuring instrument (25%) and micropipettes (12% )
were the main contributors to the uncertainty budget.

Fig. 2. Uncertainty budget of the analytical procedure for
determining total mercury in CRM “Tuna”

B 35% DMA-BO

B 0% CRMHg

m 12%p
MHKPONHOETH

Micropipette

B 2% MepHTETIHH
K0 10H
Volumetric flasks

B 2% Terao / Weight

= 1% temmepaTypa / Temperature

u 58%
NOETOPHEMOCT

Repeatability

Banuaupanara ananutuyna npouenypa no EPA 7473 e npu-
JIOKEHa 33 ONPEAEIITHE ChIBPKAHNETO HA OOIII )KUBAK B IET
Bua pudu (prrera). [lomydeHnTe pe3ynTaTu ca mpeacTaBe-
HU B Tabnmumna 4. YCTaHOBEHHUTE ChIBpKaHUA Ha o0 Hg B
W3cIeBaHUTE BUAOBE prbu ca B rpanumute ot 0,030 mg.kg-
1 10 0,187 mg.kg'. Te ca B chOTBETCTBHUE C U3UCKBAHUSTA HA
Pernament (EO) 1881/2006, B xotitTo MLs 3a chappikaHue
Ha 001 Hg B puOHU MPOAYKTH U MYCKYIIHO Meco OT puba ca
0,50 mg.kg™
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The validated analytical procedure according to ERA
7473 was applied to determine total mercury in five
species of fish (fillets). The results are given in Table 4.
Total Hg in the studied species ranged from 0,030 mg.kg-
1 to 0,187 mg kg, being in compliance with Regulation
(EO) 1881/2006, which sets MLs for total Hg content in
fish products and muscle meat of fish of 0,50 mg.kg™'.
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Tabauya 4. CbgbpkaHue Ha 06w xuBak 8 pubu om 6bAreap-
cku Bogoem om CeBeposanagHa bbreapus.

ENVIRONMENTAL HEALTH

Table 4. Total Hg content in fish in a dam in Northwestern
Bulgaria

Bupg puba 06w Xusak

Fish type Total Hg
mg.kg™

n=4

Cowm (Silurus glanis) 0,115 £ 0,003

Sheat-fish

TapaHka (kapakyga) (Carassius auratus gibelio) 0,110 + 0,003

Gibel carp

Boboit (kocTyp) (Perca fluviatilis) 0,187 + 0,005

Perch

Mnatuka (Abramis brama) 0,140 + 0,004

Brean

Ckobap (Chondrostoma nasus) 0,030 + 0,001

Common nase

3aknro4yeHune Conclusion

MeTtonsT EPA 7473 3a nupekTHO ompenensiHe Ha KUBaK B
TBBPAU U TeuHu npobu ¢ DMA-80 e ycnemrHo Banugupas
chC cepTuHIMpaH CpaBHHUTEIEH Marepuan ,,Puda ToH
[Monyyenara BBTpeLIHOIA00paTOPHA BB3IPOU3BOIMMOCT € B
II'bJTHO CHOTBETCTBUE C TEOPETUYHATA, U3UHCIICHA 110 yPaB-
Henuero Ha Horwitz.

Banuagupanata ananutuyHa npouenypa mo EPA 7473 e
MPUJIOKEHA 3a ONpEAEIsHE CBHABPKAHUETO Ha OO JKH-
BaK B IIET BHJIAa pUOM OT OBATAPCKH BOJIOEM. YCTaHOBEHH-
Te chabpikanus ca B rpanunute ot 0,030 mg.kg! o 0,187

l’Ilgkgl U ca B ChOTBETCTBHUE C N3UCKBAHUATA Ha PerimaMeHT
(E0)1881/2006.

[onyuenure pe3ynraTu Morar ja IOCIYXkaT 3a HaTPyTBaHE
Ha 6a3a JaHHU 32 ChABP)KaHUE Ha KUBAK B OBJITapCKU pHOH.

KHuronuc

1. PernameHT (EO) Ne 1881/2006 3a onpeaensive Ha MakcMMarnHo
[OMyCTUMUTE KONMMYEeCTBa Ha HAKOM 3aMbpCUTENN B XpaHUTE,
OB L 364, 20.12.2006 r., 5.

2. BOC EN13806:2003 “XpaHu. OnpegensiHe Ha crnieam oT
MeTanu. OnpegensiHe Ha XuBak Ype3 aToMHoabcopbLMOHHa
cnektpomeTtpusa (CVAAS) cnep pasnaraHe nog Hansraxe”.

3. EPA, Analysis of Fish for Total Mercury, SOP # HC520B.SOP,
1996.

4. BOC EN ISO 12846:2012 ,KauecTBo Ha BogaTa. OnpegensiHe
Ha xuBak. MeToa, nanonssaly atToMHoabcopbLUMOHHA CNeKTPo-
meTpusa (AAS) cbe 1 6e3 oboraTtsaBaHe”.

5. BOC EN 13506:2004 ,KayecTtBO Ha BogaTta. OnpefensiHe Ha
XKUBAK C aTOMHO-(PryopecLUeHTHa cnekTpoMeTpus®.

The EPA Method 7473 for direct determination of
mercury in solid and liquid samples using DM A-80 was
successfully validated with certified reference material
“Tuna”. The laboratory reproducibility complied with the
theoretical one, calculated from the Horwitz equation.

Validated analytical procedure ERA 7473 was applied
for determining total mercury in five fish species from
Bulgarian dam. The content ranged 0,030 mg.kg! to 0,187
mg.kg" in compliance with Regulation (EO) 1881/2006.

The results can be used to collect a database on mercury
content in Bulgarian fish.
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BE3OMACHOCT HA XPAHUTE

LUUWTPUHUH - PA3SMNPOCTPAHEHMUE,
TOKCHUKOIOInsA, bANKAHCKA
EHOEMUWYHA HE®POIATUA

Tepu BpadueBa
Hayuonanen yenmuvp no obujecmseno 30page u anaiusu

Pe3ome

Lumpununvem e mokcuuen eémopuyen memaoonum, oopasy-
8aH OM HAKOAKO 6U0d (PUIAMEHMO3HU 2bOU Om podogeme
Penicillium, Aspergillus u Monascus, kotimo ce omxkpuga
Kamo ecmecmeeH 3aMbpCUumest 6 3ppHeHu Kyimypu /nulenu-
ya, yapesuya, opu3 u eyemux/, Opyau pacmumeinu npooyK-
mu Kamo ¢pacyn, niodoge, ni0008U U 3e1eHUYKOBU COKOGE,
OUIKYU U NOONPABKU, 8 NAECEHACANU MACUHU XPAHU, PypaAdiCU,
Kakmo u 6 ouonocuynu meunocmu. To3u mokcumn ce cpewa
cvujo Kkamo Hedicenan zamvpcumen ¢ Monascus epmen-
mupan npooyKmu /OOUKHOBEHO ONUCBAHU KAMO YepEeH
Gepmenmupan opusz / red yeast rice/, koumo ca u3NoN36a-
HU 6 A3us om 6exose 3a KOHCepaUpamne Ha Mecomo u Kamo
oysemumern na xpanume. Llumpununvm nposssea ocmpa He-
@dpomoxcuyHOCm NPU CPAGHUMENHO BUCOKU 003U 6 MULUKU U
niavxose, 3auyu, cuHe U NMuYl, NPeOU3BUKEAUKU NOOYEaHe
U eGeHmMyanna HeKkpo3a 6 6vopeyume u 6 NO-MAIKA Cmenen
npomana 6 yepnoopoonama @yuxyus. Tou ce c6vp36a cve
3a6on56anusl NPU X0pama, Kamo 60iecmma ,,2cvam opus”
6 Anonus u Banrkanckama endemuyna Hegpponamus. Emu-
onoeuama na bBankanckama endemuuna negpponamusi e 6ce
ouje Heu3sICHeHA, HO HAKOIKO U3CIe08AHUSI HACOYBAM KbM
Muxomoxcunume /oxpamoxcun A u yumpunun/. IIpobu 3vp-
HeHu Kyimypu, cvopanu npes 1998 . om 6vreapcku cena ¢
u 6e3 BEH, ca ananuzupanu 3a oxpamoxcun A u yumpunun
upes ELISA. Haii-6ucoxu nusa na moxcunume ca Omxpumu 8
nuenuya, nueHudeny mpuyu u osec. Husama na yumpunu-
na ca 2-200 nvmu no-eucoxu om mesu Ha oxpamoxcun A. B
Opyeo npoyusane npoou om ceOMUUHOmMo MeHto, Cooupanu 4
ceomuyu om 16 mnaou u 30pasu xopa, dcuseewyu 6 0e ceid
¢ gucox puck om nossa na BEH, ca ananuzupanu couyo 3a
oxpamokcun A u yumpunun. Pezynmamume om dseme us3-
Ce08aHUsI NOKA38AM, Ye XOPAMd, HCUBCeUU 8 eHOEMUUHUME
PAtionU, ca eKCNOHUpAHU KoM OXpamoxcun A u yumpunum
npu 3HAYUMETHU HUBA.

KutiouoBH 1yMu: IUTPUHHH, pa3IPOCTPAHEHUE, TOK-
cukonorus, bankancka eHaeMuaHa HeQpOMaTHSL.

FOOD SAFETY

CITRININ — PRESENCE,
TOXICOLOGY, BALKAN ENDEMIC
NEPGROPATHY

Terry Vrabcheva
National Center of Public Health and Analyses

Abstract

Citrinin is a toxic secondary metabolite produced by
several filamentous fungi of the genera Penicillium,
Aspergillus and Monascus, which has been encountered
as a natural contaminant in grains (wheat, corn, rice
and barley), other plant products such as beans, fruits,
fruit and vegetable juices, herbs and spices, in spoiled
dairy products, feedstuffs, as well as biological fluids.
This mycotoxin is known to occur also as an undesirable
contaminant in Monascus fermentation products
(generally described as red yeast rice (RYR)), which have
been used in Asia for centuries for meat preservation
and food colouring. Citrinin is acutely nephrotoxic at
relatively high doses in mice and rats, rabbits, pigs and
poultry, causing swelling and eventual necrosis of the
kidneys and affecting the liver function at a lesser extent.
It may be implicated in human disease, such as “yellow
rice” disease in Japan and Balkan Endemic Nephropathy
(BEN). The etiology of Balkan endemic nephropathy is still
not understood, but several studies implicated mycotoxins
(ohratoxin A and citrinin). Cereal samples collected in
1998 from Bulgarian villages with and without a history
of BEN, were analyzed for OTA and citrinin by ELISA.
Highest toxin levels were found in wheat, wheat bran and
oats. Citrinin levels were 2-200 times higher than those
of OTA. In another study samples of weekly-mixed food
representing four weeks of meals from 16 young and
healthy persons living in two villages with a high risk
of BEN, were analyzed again for OTA and citrinin. All
results from both studies demonstrated that people living
in high-risk nephropathy areas were exposed to dietary
OTA and citrinin at considerable levels.

Key words: citrinin, occurrence, toxicology,
Balkan Endemic Nephropathy.
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BbBepeHue

MWUKOTOKCHHBT IUTPUHUH € MOJUKETHICH TOKCHUEH BTOPH-
4eH MEeTa0OJIUT, KOWTO € M30JIMpaH 3a IbPBH ITBT OT KYJITYpa
Ha Penicillium citrinum npe3 1931 1. [1o-kbCHO XBJITO OIBE-
TEH opu3, BHeceH oT Tainann B SAnonus npe3 1951 r.,, ce yc-
TaHOBSIBA, Y€ € 3aMmbpceH ¢ Penicillium citrinum u n3onarure
Ha TO3H BUJI ca MPOAyIHpaIH HUTpUHUH. OTTOraBa peauna
Bus0Be OT poj Penicillium ca poka3aHu KaTo MPOAYICHTU
Ha HUTPUHUH, BKItounTenHo Penicillium verrucosum. IToc-
JISTHUSIT € OCHOBEH IPOJYIIEHT Ha OXPAaTOKCHH A B 3bpHE-
HU KyJITypH /MieHnna u edeMuk/. [lo ta3u nmpuyuuHa He e
W3HEHaJa, Ye JBaTa MHUKOTOKCHHA YECTO CE cpelar 3ael-
HO, MaKap IUTPUHMHA Jia ce choOIaBa MHOTO Mo-psjiko. B
JICCTBUTEITHOCT, TO3W (paKT MOXKE Jla He 0OTpa3sBa peajHara
CUTYyalusi, Thii KaTO MHOTO YE€CTO IUTPUHMHA HE Ce aHaJIU-
3upa. JlpyT¥y 1ieceHu, N3BeCTHU KaTo MPOIYIIEHTH Ha [UT-
punuH, BKitouBatr Aspergillus terreus, A. Carneus and A.
niveus, a ChIIO TaKka U BUJOBE OT poja Monascus.

LIuTpuHUHBT OOMKHOBEHO ce o0pa3yBa cien IpUOMpaHe
Ha peKoJTarta, PH ChbXpaHEHHE U Ce Cpella OCHOBHO B 3bp-
HEeHUTe KynTypu. Toil e HexkelnaH 3aMbPCHTEN B YSPBCHHUS
depmenTupan opus (red yeast rice), KOUTO ce U3MTONI3BA KATO
KOHCEPBAHT U OLIBETUTEI Ha XpaHU B A3Usl.

[lopagn anTHOaKTepHaTHUTE CU €()EKTH, LUTPUHUHBT €
n3y4yaBaH KaTO aHTUOMOTHK, HO M3CIEIBAHUATA BBPXY HE-
roBaTa TOKCHYHOCT TTOKa3BaT, Y€ TO3M MUKOTOKCHH JEHCTBa
NP KUBOTHUTE KaTO HEPPOTOKCHH, YBPEKAANKU MPOKCH-
MajHUTEe TyOynu Ha ObOperute. ToBa naBa moBoj aa Obae
MPOyYBaH M KaTO BB3MOXKCH MPUIMHHUTEI HA 3a00JIIBaHETO
BbankaHcka eHeMudHa HeponaTHs.

Ilonacrosiiem HsaMa CHGLII/I(I)I/I‘{HO 3aKOHOJATCJICTBO 3a IIUT-
pUHHUHA B CBCTA. OcHoBHaTa IMpUYrHaA 3a TOBA € HEAOCTUT' BT
Ha nmoaxoAsmy aHaJIUTUIHU PYTUHHU ME€TOAU, KAKTO U HECTA-
OMJIHOCTTA HA HUTPUHUHA B XPAHUTCIIHUTC NIPOAYKTH.

Pa3snpocTpaHeHue B XpaHUTESTHU NPOAYKTU
n chypaxmu

EnHO OT mbpBHUTE CEPUO3HU H3CIEIBaHUS BBPXY Pas3Ipo-
CTpaHEHHeTO Ha IUTPUHUHA ¢ HampaBeHo B Kanama mpes
1968 1. ot Scott et al. (1972). AHanu3upaHu ca 3bpHEHHU TPO-
0u, cBBp3aHu ¢ OemoapoOHM TpodIeMu pu hepMepuTe U
oneparopuTte Ha cuio3n. OT 29 mpodu B 13 € OTKPUT IHUTPH-
HuH, B KonndecTBa oT 0.07 mo 80 mg/kg. Benuku nmpobw, mo-
JIOKUTEITHH 33 IIUTPUHUH, €2 ChIBPKAIN U OXPATOKCHH A.

B EBpomna npoyuyBaHus BbpXY IIUTPUHHUHA Ca TIPABEHH OCHOB-
HO Ha bankaHCKUs MOJIyoCTPOB, KBJIETO CE Cpella TEKKOTO
0b0peuHo 3abonsBane bankancka eHpemMuyHa HedponaTHs
/BEH/. Ho kato 115710 OpOsIT Ha M3CICIBAHUATA, 3aHUMABAIIH
Ce C pasnpoCTPAHCHUETO Ha IIUTPUHHUHA B XpaHH U Qypaxi,
€ MaJTbK B CPABHEHHUE C U3CICABAHUSITA HA IPYTH MUKOTOKCH-
Hi. ChoOIIaBaHUTE KOHIICHTPAIINH HA INTPHHUH B 3bPHEHH
KYJITypH BapupaT mupoko — 10 420 pg/kg /mpennaznaueHu
3a KOHCyMaius OT xopata/, mo 998 ng/kg - mpu ¢ypaxure.
Crent karo ce cpellia B 3bpHEHUTE KYJITYPH, TOBA ITpEArosara
HAJTMYUETO HA [IUTPUHKH U B IPOAYKTHTE HA 3bPHEHA OCHO-
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Introduction

The mycotoxin citrinin is polyketide toxic secondary
metabolite which has been isolated for the first time
in a culture of Penicillium citrinum in 1931. Later on,
yellow-colored rice imported from Thailand to Japan
in 1951 was found to be contaminated with Penicillium
citrinum and isolates of this type produced citrinin.
Since then several species of the genus Penicillium
are proven to be producers of citrinin, including
Penicillium verrucosum. The latter is a major producer
of ochratoxin A in cereals /wheat and barley/. Therefore
it is not surprising that both mycotoxins often occur
together, although citrinin was much rarer announced.
Indeed, this fact may not reflect the real situation,
since often citrinin is not analyzed. Other fungi known
as producers of citrinin include Aspergillus terreus, A.
Carneus and A. niveus, as well as species of the genus
Monascus.

The citrinin is usually formed after harvesting, at
storage and occurs mainly in cereals. It is an unwanted
contaminant in red fermented rice (red yeast rice),
which is used as a preservative and a colorant for food
in Asia.

Due to its antibacterial effects the citrinin was studied
as an antibiotic, but its toxicity studies show that this
mycotoxin in animals act as nephrotoxin damaging
the proximal tubules of the kidney. This gives reason
to be studied as a possible cause of Balkan endemic
nephropathy (BEN) that is a serious kidney disease/.

There is currently no specific legislation for citrinin in
the world. The main reason is the lack of proper routine
analytical methods, and the instability of citrinin in
foodstuffs.

Presence in food and feed

One of the first serious studies on the occurrence of
citrinin was carried out in Canada in 1968 by Scott
et al. (1972). Grain samples related to lung problems
in farmers and silo operators were analyzed. Citrinin
was detected in 13 out of 29 samples at concentration
of 0.07 to 80 mg/kg. All samples positive for citrinin
contained ochratoxin A, too.

In Europe, studies on citrinin were carried out mainly
in the Balkans, where it can be met the Balkan
endemic nephropathy (BEN) - a severe kidney
disease. But overall, the number of studies dealing
with the distribution of citrinin in food and feed is low
compared to other studies of mycotoxins. Reported
concentrations of citrinin in cereals vary widely - to 420
ng/ kg (intended for human consumption) and to 998
pg/kg in feed. After having met in cereals, this implies
the presence of citrinin and in cereal-based products,
where levels reach 42 pg/ kg (Molinie et al., 2005). The
authors found for a breakfast cereal that if citrinin and
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Ba, KpJeTo HuBaTa pocturat 42 pg/kg /Molinie et al., 2005/.
ABTOpHTE YCTaHOBSIBAT 3a 3aKyCKUTE HA 3bPHEHA OCHOBA, 4e
AKO HUTPUHHH U OXPATOKCUH A MMPUCHCTBAT B TAX, KOHICHT-
panusaTa Ha HUTPUHKWHA € BUHAr 10-BUCOKa. MUKOTOKCUHBT
ce OTKpuBa cbhlIo B s10bIKH — 10 920 pg/kg /Martins et al.,
2002/, ounku — 1o 355 pg/kg /Santos et al., 2009/ u B miomgoBu
u 3esieHuykoBu cokoBe — 10 0.2 pg/L /Dietrich et al., 2001/ B
Amnrnus Jarvis (1983) nzcnensa 44 npoOu nieceHsicao cupe-
He U B 17 or T1x oTkpuBa untpunuH 10 50 pg/kg. El Adlouni
et al. (2006) B Mapoko /10ka3BaT MUKOTOKCHHA B YEPHU Mac-
nuHy B KoHUeHTparuu ot 0.2 1o 0.5 pg/kg, nokaro Heperkan
etal. /2006/ B Typuus ro oTKpHBaT B KosindecTBa ot 75 10 350
ng/kg. TloBeueto u3cneqBanu MpodH 3a ChIbPIKAHUC HA IIUT-
PMHUH B pa3jIMYHHUTE Kpaulla Ha CBETa I0Ka3BaT HUBA I10-
Hucku oT LOD unu LOQ. B nonoxutenHure 3a UUTPUHUH
POOU YECTO Ce OTKPUBA OXPATOKCUH A /B 3bpHEHHU/ WIIN T1a-
TYJIUH /B TIOZIOBH U 3€JIEHYYKOBH COKOBe/. OIIECEHICBAHETO
Ha XpaHUTEITHHUTE MPOAYKTH ¢ BujoBe Penicillium He o3Hava-
Ba 00€3aTEeJIHO, Y€ Te ChABPKAT HUTPUHHUH. 32 00pa3yBaHETO
My ca HEOOXOJMMH MHOro (hakTopH, Karo HIaM-IIPOIyLEHT,
TeMIeparypa, siara, pH u ap.

[1pe3 nociaenHUTE TOOMHN CEPHO3EH MHTEpEC MMa KbM 4ep-
BeHUs (pepmeHTHpa opus /red yeast rice/, KOUTO ce TIOTydaBa
OT opu3, upe3 PepMeHTanus ¢ YepBeHH Apoxau Monascus
purpureus. Te3u Ipoxan U TEXHUTE GpEepMEHTALHOHHH IIPO-
JOYKTH C€ M3I0JI3BAT OT BeKoBe B A3usi 1 OpHeHTa KaTo OllBe-
TUTENN Ha XPaHH, MOZOOPHUTENN HA BKYCa, 32 KOHCCPBHPAHE
Ha Meco M (pepMeHTaLus Ha BUHOTO. [loHacTOsIIIEM Te ce U3-
TOJI3BaT B MHOT'O CTPAHU KaTO XPaHUTEIHH J00aBKH, TIOPaIH
TSXHATa CIOCOOHOCT J1a HaMaJlsiBaT HUBATa Ha X0JieCTepoJia 1
TPUTIHLEPHUIUTE, KPBBHOTO HAISATAHE M HAIMYME HA aHTHOK-
CHIaHTHH CcBoWcTBa. Hsikou Thprocku Monascus IpoayKTH
ca ozt popmaTa Ha YepBeH (PePMEHTUPAI OPH3, IOKATO JPYTH
ca 1oz opMata Ha KarcyJiy Wi TabJIeTKH, B KOUTO (hepMeH-
TUPAIUAT OPHU3 € CMECEH C HAKOU Hy TPHEHTH HJIH CTaOHIIH3a-
topu. [Ipe3 1995 r. Blanc et al., (1995a, 1995b) nemoncTpHpar,
4e eIMH OT MUTMEHTHTE, IPOAYLHPaHu oT Monascus € HJIeH-
THYCH I10 CTPYKTYypa Ha MUTpUHUH. Sabater-Vilar et al., (1999)
chOOIIABAT, Y& UTPHHUH € OTKPUT B €KCTPAaKTH OT Monascus
HNPOAYKTH, I0CTABEHH B XOJIAH¥SI B KOHLCHTPALIMH MEXIY
0.2 u 17.1 ppm. Liu et al., (2005) ycTtaHOBsIBaT, 4e OprU30Ba-
Ta popma Ha Monascus IPOAYKTUTE OOMKHOBEHO ChIBPIKAT
M0-BUCOKH HHMBA Ha UTPHHUH, B CPABHEHHUE C KAIICYJTHUTE U
tabneTHH (hopmu. ToBa Moke OH ce TBIDKU Ha TIO-CIIadus Ka-
YECTBEH KOHTPOII IIPH IIPOU3BOICTBOTO Ha Opu30Bara (hopma
1 Ha (axTa, 4e TS HPeTHPIsiBa MO-MaJKO MpepadoTKa cliek
nporeca Ha pepMeHTaIHS.

[Ipu nHTEpIpEeTHPAHETO HA TAKMBA PE3YJITATH TPSAOBaA 11a ce
MMa TMPEeABHJ, Y€ MOBEUETO OT TPAJUIIMOHHHUTE Monascus
MPOAYKTH CE M3IMOJ3BAT B MHOTO MAaJK{ KOJUYECTBA, OC-
HOBHO KaTO OI[BETHTENN Ha XpaHHU. 3acera U3MoI3BaHeTO Ha
TE3H MPOAYKTH KaTo J0OABKU KBM XPAHHUTE, HE € PA3PEIICHO
B EC. B TaifBaH KOHIIEHTpallus Ha TUTPUHUHA B Monascus
MPOAYKTUTE OT 2 ppm ce mprueMa 3a 6e3omacHa, KOeTo mpe-
BBPHATO B JTHEBHA 71032 € 2 g YepBeH (hepMEHTHPAI OpHU3 3a
4qoBeK ¢ Ternno 65 kg u Bucounna 170 cm.
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ochratoxin A are present in them, the concentration of
citrinin is always higher. The mycotoxin is also found in
apples - to 920 pg/kg (Martins et al., 2002), herbs - to
355 ng/kg (Santos et al., 2009) and in fruit and vegetable
juices - to 0.2 pg/L (Dietrich et al., 2001). In England,
Jarvis (1983) examined 44 samples of moldy cheese and
in 17 of them found citrinin to 50 pg/kg. El1 Adlouni et
al. (2006) in Morocco demonstrate the mycotoxin in
black olives in concentrations from 0.2 to 0.5 pg/kg,
while Heperkan et al. (2006) in Turkey have discovered
it in quantities of 75 to 350 pg/kg. Most studied samples
for citrinin content in different parts of the world show
levels below LOD or LOQ. In samples positive for
citrinin ochratoxin A was found often (cereals) or patulin
(n fruit and vegetable juices). The molding of foodstuffs
with Penicillium species does not necessarily mean that
they contain citrinin. Many factors such as producer
strain, temperature, moisture, pH, etc. are necessary for
its formation.

Over the last years, the red fermented rice (red yeast rice),
obtained from rice fermented with Monascus purpureus
yeast, attracted considerable attention. These yeasts and
their fermentation products are used for centuries in
Asia and the Orient as food colorants, flavorings and
for preservation of meat and wine fermentation. They
are currently used in many countries as food additives
because of their ability to reduce cholesterol and
triglycerides, blood pressure and presence of antioxidant
properties. Some commercial Monascus products are in
the form of red fermented rice, while others are in the
form of capsules or tablets, in which the fermented rice
is mixed with certain nutrients or stabilizers. In 1995,
Blanc et al., (1995a, 1995b) demonstrated that one of the
pigments produced by Monascus is identical in structure
to the citrinin. Sabater-Vilar et al., (1999) reported that
citrinin was detected in extracts of Monascus products
supplied in the Netherlands at concentrations between
0.2 and 17.1 ppm. Liu et al., (2005) found that the rice
form of Monascus products generally contain higher
levels of citrinin, compared with capsule and tablet
forms. This may be due to the poor quality control in the
production of rice shape and the fact that it undergoes
less processing after the fermentation process.

Intheinterpretation oftheseresultsitshould be considered
that most of the traditional Monascus products are used
in very small quantities, mainly as food colorants. So
far, the use of these products as food supplements is not
allowed in the EU. In Taiwan, concentration of citrinin
in Monascus product of 2 ppm is considered safe, which
turned into a daily dose is 2 g of red fermented rice for a
person of weight 65 kg and height 170 cm
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TOKCUYHOCT U OLleHKa Ha pUcKa

LIMTpUHUHBT ce eMMMUHMpA ITIaBHO upe3 ObOpeyHa eKcKpe-
1ust. EKcriepuMeHTanHu TaHHY TI0Ka3BaT, Y€ OCTaThIU OT U T-
PMHUH MOTaT Jia ce OTKPHUAT B MECOTO U siillaTa Ha )KUBOTHH,
XpaHeHu ¢ Qypaxku, ChAbPKAIIN BUCOKH HMBA HA ITUTPUHHH.
OcTtpara opanHa Jetanna fo3a (LD50) npu MUK U1 3aii1iu e
ot nopsiibka Ha 100 mg/kg TenecHo Terso. bropenure ca oc-
HOBHUSIT TAPreTEH OpraH 3a U TpUHKUHA. [ 111bX0Be, 3aXpaHBaHH
¢ Bucoku no3u nutpunuH /1 000 mg/kg dypax B npoxbike-
Hue Ha 80 ceMuIIN/, TOKa3BaT XUCTONATOJIIOTHYHU IPOMEHH
BHCOKO pa3lpoCcTpaHEeHHE Ha aJICHOMH B OBbOpenuTe.

OnuTH in vitro # in vivo JaBat SCHHU JOKa3aTEIICTBA 3a PEIPO-
JIyKTHBHA TOKCHYHOCT, TEPATOrEHHOCT H eMOPHOTOKCHYHOCT
Ha MUTPUHUHA. MUKOTOKCHHBT HE € MyTarcHeH B KOHBEH-
[UOHATHUTE OAKTEPUAIHU TECTOBE, C WK 0e3 MeTaboIuTHA
aktuBanus. HsaMa uscnenBanust 3a Bb3MOKHU KaHI[EPOT€HHH
CBOlCTBa Ha NUTPUHUHA. HanuuHUTE MaHHHM MOKA3BaT, 4e
UTPUHUHBT TP HUCKU HUBA, HE YCUJIBA TOKCHYHHUTE e(eK-
TH HA JPYyTd MUKOTOKCHHH. KOMOMHUPAHOTO JeHCTBHE Ha
[UTPUHUHA U OXPATOKCUH A € KyMYJIaTHBHO.

MHOro Majiko MpoyyYBaHUS UMa BBPXY BPeIHUTE €PEKTH Ha
LUTPUHUHA IIPU Pa3IMyHU BUAOBE )XKMBOTHU. Ha cBuHe € na-
BaHO Konu4ecTBo 20 [1g TUTPUHUH/KE TEIECHO TEerio Ha JeH
u He ¢ HaOmonaBaH HUKakbB edekT. EFSA /European Food
Safety Authority/ pa3riexaa Ta3u CTOHHOCT Ha TTpreMa KaTto
NOAEL /auBo, mpu xoeTo He ce HabmomaaBa BpeneH edexT/.
Haii-noBu uscnensanust B TailBaH BbpXY MBXKKH ILIBXOBE,
3aXpaHBaHU C YepBeH (epMeHTHpaa opu3, chabpxkam 200
pPpm OUTPHHHH, B TeueHre Ha 90 IHU, HE YCTaHOBSIBAT HU-
kakBu TokcuyHu edektu (Lee et al., 2010). [Tapamerpure Ha
KIIMHUYHAaTa XUMHUSA U XUCTOIIATOJOTHYHHUTEC HAXOAKHN /B 0B-
OperuTe u uepHus 1pod/ HE MOKa3BaT HUKAKBA TOKCHYHOCT.
Ha 6a3ara na ToBa npoyuBane EFSA naentudpunmnpa NOAEL
3a He(ppoToxcnyHOCT mpu mpueM 20 pg mutpunun/kg Teme-
CHO Teryio Ha JieH. JIuncara Ha JaHHU 3a €KCIO3MIHUS TPH
XopaTa He mo3BoiigBa u3zunuciasiBaHeto Ha MOE /rpanunu Ha
eKCIo3uIusl/, KoeTo ce mpemnara or EFSA kato momxox 3a
XapaKkTepu3upaHe Ha pUCKa IPHU T€HOTOKCUYHHM M KaHIEPO-
reHHu crenuaeHus. EFSA pemaBa jga xapaktepusupa prucka
OT HUTPUHUH Ha OCHOBATa Ha HAJIMYHUTC MTAaHHU 3a Hed)po-
TOKCHYHOCT. Karo ce mpunoxu ¢aktop 3a HEONpeneleHoCT
100 xpM NOAEL ot 20 pg mutpunnn/kg TenecHo teriao Ha
neH, ce nomydaBa NOAEL 3a HepOTOKCHYHOCT TIpH XopaTa
o1 0.2 pg mutpunun/kg TenecHo Terno Ha neH. [Ipu ToBa HUBO
obade, HE MOXKE J1a C€ M3KJII0UM OE3CITOKOMCTBOTO 32 T€HOTOK-
CHYHOCT ¥ KaHIIEPOT€HHOCT.

[Mopaay OTCHCTBUETO HA MOAXOSIIU JAHHU 33 €KCIO3UIIUS
MIpH XOpaTa, XapaKTepU3UPaHeTO Ha PUCKA OT LIUTPUHUH KaTo
3aMBpPCUTENl HA XpaHHU, C€ OCHOBAaBa HA M3UYUCIISIBAHETO Ha
KPUTUYHU KOHUEHTPALMHU Ha LUTPUHUHA B 3bPHEHU XpaHU
U MPOAYKTH HA 3bPHCHA OCHOBA, KOUTO OMXa JIOBCIIH JIO CK-
cniosunus, ekBuBasieHTHA HAa NOAEL 3a HE(pOTOKCHYHOCT.
KoncymMmupaneTo Ha 3bpHEHH U TPOAYKTH Ha 3bpPHEHA OCHOBA
ca m30panu ot EFSA 3a T03u moaxox, ThH KaTO HATUYHHUTE
AHAJIMTUYHU PE3YJITaTU OT JUTEpATyparTa ca IJIaBHO 10 OTHO-
LICHHUE HA T€3U TPy XPaHUTEITHU IPOAYKTH, a CHILO TaKa Te
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Toxicity and risk assessment

Citrinin is eliminated mainly by renal excretion.
Experimental data indicate that residues of citrinin
can be found in meat and eggs of animals fed with feed
containing high levels of citrinin. The acute oral lethal
dose (LD50) in mice and rabbits is up to 100 mg/kg
body weight. The kidneys are the primary target organ
for citrinin. Rats fed high doses of citrinin (1000 mg/
kg feed for 80 weeks) show histopathological changes
and high prevalence of adenomas in kidneys.

Experiments of in vitro and in vivo studies provide
clear evidence of reproductive toxicity, teratogenicity
and embryotoxicity of citrinin. The mycotoxin is not
mutagenic in conventional bacterial tests with or
without metabolic activation. There are no studies
of possible carcinogenic properties of citrinin.
Available data indicate that low levels of citrinin do
not strengthen the toxic effects of other mycotoxins.
Combined action of citrinin and ochratoxin A is
cumulative.

There are very few studies on the harmful effects
of citrinin in different species. Pigs were given a
quantity of 20 pg citrinin/kg body weight per day and
any effect has not been seen. EFSA (European Food
Safety Authority) considers this value as the NOAEL
(no observed adverse effect level). Recent research
in Taiwan on male rats fed with fermented red rice
containing 200 ppm citrinin, within 90 days, have not
identified any toxic effects (Lee et al., 2010). Clinical
chemistry parameters and histopathological findings
(kidney and liver) show no toxicity. Based on this
study the EFSA identifies NOAEL of nephrotoxicity
when administered 20 pg citrinin/kg body weight per
day. Lack of exposure data in human beings does not
allow to calculate the MOE (margin of exposure) that
is offered by EFSA as an approach to characterize
the risk in genotoxic and carcinogenic compounds.
EFSA has decided to characterize the risk of citrinin
on the basis of available data on nephrotoxicity. By
applying an uncertainty factor of 100 to the NOAEL
of 20 pg citrinin/kg body weight per day the NOAEL
is obtained for nephrotoxicity in humans of 0.2 ug
citrinin/kg body weight per day. At this level, however,
the anxiety for genotoxicity and carcinogenicity can
not be ruled out.

In the absence of adequate data on human exposure,
risk characterization of citrinin as a contaminant
of foods is based on the calculation of the critical
concentrations of citrinin in cereals and cereal-based
products, which would lead to an exposure equivalent
to the NOAEL for nephrotoxicity. The consumption
of cereals and cereal-based products has been selected
by EFSA for this approach, as the available analytical
results from the literature are mainly in relation to
these food groups, but they are also essential in the
diet of humans.
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Ca OCHOBHHU B XpaHCHETO HaA Xopara.

3a rosleMHTe KOHCYMaTOpH Ha 3bPHEHU XPaHU M NPOLYKTH
Ha 3bpHEHa OCHOBA /Iella Ha Bb3pacT MeXAy 3 U 9 roauHwy,
BB3PACTHH/ KPUTHYHUTE KOHICHTPALIMH HA IIUTPUHUH B TAX
ca Mexnay 9 u 53 pg/kg, a mpu ymepeHUTe KOHCYMAaTopu —
mexy 19 u 100 pg/kg.

MNMpoyuyBaHua Bbpxy bankaHckata eHgeMUyHa
HecdpponaTusa n ponsta Ha LUTPUHUHA

Penuna my6nukanuu npe3 50-te ronuHu Ha 20-TH BEK OIH-
cBaT 060peuHo 3abomnsaBane B boarapus, Ousma FOrocnasus
n PyMbHUS, N3BECTHO KaTo bankaHcka eHeMuuHa HeQpo-
natusi /BEH/. OTkputa € u onucaHa 3a MbPBU BT OT I-p
Moto Tanues u exun oT GonHuIaTa BB Bpara mpes 1956
rogrHa. B Hauanoto s Hapuyar BpadaHcku Heput. Broc-
nenctBue e nepuHupana or CBeTOBHATA 3ApaBHA OpraHuU-
3amus Karto ,,..IMPOrPECHBHO U IMOCTETIEHHO Pa3BUBAIIO CE
nmopakeHne Ha 6u0pernuTe ¢ HesicHO Havarno...”. BEH ce xa-
pakTepusupa ¢ TyOyJapHa AereHepalus, HHTepCTUIIHaTIHA
¢bubpo3a u XMaTuHU3AIKS Ha TIIOMEPYJIUTE, ChIIPOBOACHO C
noHMKeHa 6b0peuHa pyHKIH. [To-KBCHO € OTKpUTa Bph3Ka
mexay BEH u tymopute Ha 6B0pedHnTE IeTeHYeTa U ype-
Tepa u npobnemsT Ha BEH cTana He camo Hedponoruues,
HO CBINO U OHKOJIoTHYeH. OCHOBHO 3a00JIIBaHETO CE Cperia
B cejara. 3armouBa B paHHA BB3PacCT, HO C€ MPOsBSIBA €Ba
BBB Bb3pacTTa Mexkay 50 u 60 roquHu, a TYMOpPH MoraT aa
6’b£[aT JUarHoCTUIUpPaHU U MMO-KBbCHO. Pomute ot CHACMUNY-
Hute cena He 6onenysat ot BEH. PasmepsT Ha OB0penuTe
HamansBa (mpu BEH ce naGmionaBat Haii-maikute 660penn
B YOBCIIKaTa l'[aTOJ'IOFI/Iﬂ), pa3BHBa C€ aHCMHUA, KOXKaTa Ha
nuneTo e 01en0-6akbpeHa, a ATaHWTE U XOUJIaTa ca ¢ )Kbil-
TEHHKaBa OI[BETKa, HAMa BUCOKO KPBBHO HaJsATaHe 3a pas-
JUKa OT HepUTHUTE, Ha OOTHUTE Ce MpHIara XeMOAHAIN3a.
Bonectra mma moguepTaH HaClIEACTBEH XapakTep, 3aIloTo
3aruBar nenu pamminy. 3a 1a ce HaMmaau 3a00J1eBaeMOCTTa,
HSKOU OT TE3H Cella ca U3CesIeHH. BhIpeku ToBa N3CeIeHNuTe
60ne£[yBaT IO ChIOUAT HAYHMH, aKO Ca XUBCJINW B CHIACMHY-
Hus paiioH no 10-15-rogumiHa BB3pact. B ponenure cuen
MpeceNBaHeTo Jera obave, He ca OTKpuTH TaknuBa ¢ BEH!

Chl1ecTBYBAT HIKOJIKO XUIIOTE3U OTHOCHO €THOJIOTUSITA HA
BEH. ®damunuusaT Xapakrep Ha OojecTTa rpejmoiara yJac-
THETO Ha MPEAUCIO3UPALLU F€HH, HO CE OTKPHUBA U HaMeca-
Ta Ha GakTOpu OT BBHIIHATA cpexa. KeMm Te3n dakropu ce
OTHACST: T&KKU METaJIM 1 MUHEpaH, 0aKTEpPHH, JICTITOCIIN-
pH ¥ BUpYyCH, T'BOHN TOKCUHH, panuamus u 1p. [lpe3 1972 r.
Ha OCHOBAaTa Ha Cepus OT CIHIEMHOJIOTHYHH HAOIIOACHUS,
PYCKHSAT yueH AXMeTenu U3Ka3Ba NPeAToNIoKEeHUE 3a yJuac-
THETO Ha I'bOHUTE TOKCHHHM B eTnosiorusita Ha BEH. Krogh
(1972) otkpuBa MHOro cxoxctBa Mexay BEH um oxpatok-
CUH A-nHJyuupaHnara Hedponarus rpu cBuHere B Jlanus u
CBBP3Ba TO3U MUKOTOKCHUH ¢ pa3ButueTo Ha bBEH npu xopa-
ta. [LIUTpUHUHBT NpOsIBSIBA NO100HA HAa OXPATOKCHH A TOK-
CHUKOJIOTHUS U MaToJIorus. J[BaTa TOKCHHA CE OTKPUBAT YECTO
3a€JHO B 3bPHEHUTE KYJITYPH, KOETO peaInoara CHHepruc-
THYHO WM NOANIOMAramo AeUCTBUE MEXAY TSIX €BEHTYAJIHO
B eTuosnorusita Ha BEH.

FOOD SAFETY

For large consumers of cereals and cereal-based
products (children aged 3 to 9 years, adults) the critical
concentrations of citrinin are between 9 and 53 ng/kg,
and in moderate drinkers - between 19 and 100 pg/kg.

Studies on the Balkan endemic
nephropathy and the role of citrinin

Numbers of publications since the 1950s in the 20th
century have described a kidney disease in Bulgaria,
former Yugoslavia and Romania, which is known as
Balkan endemic nephropathy (BEN). It was discovered
and first described by Dr. Yoto Tanchev and a team
from the hospital in Vratsa in 1956. In the beginning
it was called the Vratza nephritis. Subsequently it
was defined by the World Health Organization as “ a
progressive and gradually developing renal failure with
obscure beginning ...”. BEN is characterized by tubular
degeneration, interstitial fibrosis and hyalinization of
glomeruli accompanied by decreased renal function.
Later a relationship was found between BEN and tumors
of the kidney and ureter and the BEN problem became not
only nephrological but also oncological. Disease occurs
mainly in villages, begins at an early age, but occurs
only between the ages of 50 and 60 years, and tumors
can be diagnosed later, too. Roma populations from
endemic villages do not suffer from BEN. The kidney
size is reduced (with BEN the smallest kidneys in human
pathology are observed), anemia is developed, skin is pale
copper and hands and feet are of yellowish coloration, lack
of high blood pressure is observed in contrast to nephritis,
sick patients undergo the treatment of hemodialysis. The
disease has a distinct hereditary character, because whole
families were wiped out. To reduce the morbidity, some
of these villages were displaced. However, the displaced
people suffer in the same way if they lived in endemic
areas up to the age of 10 - 15 years. However, there have
not been found children affected with BEN among those
born after resettlement!

There are several hypotheses about the etiology of BEN.
The family nature of the disease suggests the involvement
of predisposing genes, but it was found the interference
of external environmental factors. These factors include:
heavy metals and minerals, bacteria, leptospires and
viruses, fungal toxins, radiation, etc. In 1972, based on a
series of epidemiological observations the Russianscientist
Ahmeteli suggests the involvement of fungal toxins in the
etiology of BEN. Krogh (1972) found many similarities
between BEN and ochratoxin A-induced nephropathy in
pigs in Denmark and associated this mycotoxin with the
development of BEN in humans. Citrinin appears similar
to the ochratoxin A toxicology and pathology. Both toxins
are often found together in cereals, suggesting synergistic
or assisting interaction between them possibly in the
etiology of BEN.
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B bparapus ca npaBeHU HAKOJIKO IIPOYyYBaHUS OTHOCHO Cb-
JUbP)KaHUETO HAa OXPATOKCUH A M LIMTPUHHUH B 3bPHEHU Xpa-
HU, cvOpanu ot perunonute ¢ BEH. Petkova-Bocharova et al.
(1991) m3cnenBat mpoOM 1apeBUlia OT T€3U PETUOHU C THH-
KocoiiHa xpomarorpadceka texnuka (LOD = 15 - 20 pg/kg)
3a HIUTPUHUH. Te OTKpUBAT YecTOTa HAa 3aMbPCsBAHE C LIUT-
PHHUH Ha ChXpaHsBaHAa L[APEBUIA OT EHAEMHYHUTE U HEeH-
JIEMUYHUTE pailoHu, cbOTBETHO 27-44% u 10-15%. Konuent-
pauuuTe Ha HMUTPUHKHA ca B rpaHunure ot 50 1o 1500 pg/kg
3a egemuuHuTe u ot 50 no 380 pg/kg - 3a HeeHEMUYHNTE
paiionu. IlomoOHa e Haxoxkara u npu (acyla, U3cienBaH
cpio ¢ TLC (LOD = 15 — 20 pg/kg). Uecrorara Ha 3aMbpCsi-
BaHE C [IUTPUHUH B eHAEMUYHUTE paiioHu e oT 27 10 40 %, ¢
konuenrtpauuu 20 - 1000 pg/kg 1 B HeeHAEMUYHUTE PaiOHH
- ot 10 no 12 %, ¢ konuentpauu 20 - 200 pg/kg.

JHecer roquau mo-kbcHO Vrabcheva et al. (2000a) mpoyuBat
Pa3npoCTPaHEHNETO HA OXPATOKCHH A M IUTPUHUH B 3bpHE-
HU KYJITYpH, IPEIHA3HAYCHN 3a M3II0JI3BaHE KaTo XpaHa /1a-
peBHuIia U MIIEeHUIA/ U Gypax /c4eMUK, NIIEHUYCHN TPUIH U
oBec/ B OBITapcKu cena, kpaeto ce cpemra BEH. [Ipodute ca
aHaJIM3UpaHU 32 UUTPUHUH, u3non3Baiiku ELISA texHukara
¢ LOD = 5 pg/kg, BUCOKO 4yBCTBUTEICH METO, Oa3npaH Ha
M3MO0JI3BAHETO HA MOHOKJIOHAJIHM aHTHUTeNa. M3cnenBanu ca
npobu, ceOpanu ot 3 cena ¢ BEH u oT erHO KOHTPOIHO cemo
6e3 BEH B permona Ha Bpama. [ToBedeTo mpobu ca MecTHO
MIPOM3BOJICTBO. ABTOpPHTE OTOENS3BAT KAaTO MHTEPECHA Ha-
XOJIKa OTCHCTBHETO HA OXPATOKCHH A 1 IUTPUHHH B TPOOUTE
LapeBuIia, 000 n3cienBau 23 mpodH, JOKaTo 3aMbpcsiBa-
HETO Ha NIIEHNIATa U MIICHHYSHNTE TPULH € 0-YECTO.

B mpoOute oBec /9 mpoOu/ OTKpHBAT BHCOKAa YeCTOTa Ha
3aMBPCSIBAHE C OXPATOKCHH A /MOCTHUTAIO KOHIICHTPAIUU
140 pg/kg/ m orchcTBHE HA MUTPUHUH. OOIIO, TPOIEHTHT
Ha IUTPUHUH-TIOJIOKUTETHUTE TPOOH € CHOTBETHO 5 /3a
KOHTPOJIHOTO ceito/, 14 /ceno 1 ennemuuno/, 3 /ceno 2 enne-
muaHo/ 1 13 /ceno 3 empemMuuno/. CpeHUTE CTOHHOCTH Ha
KOHICHTpAaOUUTE HA MUTPUHUHA B MOJOXUTCIHUTC l'lpO6I/I
ca cpoTBeTHO 6.1 ng/kg /3a koHTpomHOTO ceno/, 180 pg/kg
/ceno 1 eapemuuno/, 10 pg/kg /ceno 2 ennemuuno/ n 84 pg/
kg /ceno 3 enmemuuno/. Te3u pe3ynraru ce pa3indaBaT OT
moiy4eHnTe B m3cienBaHeto Ha Petkova-Bocharova et al.
(1991), kouTo cHOOIIABAT MO-BHCOKA YECTOTA Ha Pas3mpo-
CTpaHCHUC U MMO-BUCOKW HMWBA HAa HUTPUHHH B HAapEeBUIIA U
(dacyn oT eHIeMUIHUTE paiionu 3a nepuoaa 1984-1990.

B npoyuBanero na Vrabcheva et al. (2000a) moraT na ce
or0enexar M JIpyrn MHTEPECHHM HaxoaKu. Bcuuku mpodu
C I0-BUCOKH HHMBA Ha OXPATOKCHH A (>5 ng/g) niau nuTpu-
HuH (>10 ng/g) ca oT TpuTe eHneMuyHu cena. ChIIO Taka
ABTOPHUTE YCTAHOBSBAT, Y€ MAKCHUMAJHUTE HUBA, HAMEPEHH
3a IUTPUHUHA, HAJIXBBPJIAT MaKCHUMaJHUTE HHBa 33 OX-
paTtokcHH A /KOHLIEHTpalMUTE HAa HUTpUHHMHA ca 2 1o 200
II'THU 110-BUCOKH OT T€3W HA OXPAaTOKCUH A/. MakcumanHata
KOHLIeHTpauus Ha uutpunuHa (420 pg/kg) e onpenesnena B
po0a NIIeHuIa, NpeAHa3HaYeHa 3a KOHCyMalust OT XxopaTa
U chlllaTa Ta3u Ipoba chAbp:Ka Hali-BHCOKATa ONpe/esieHa
KOHLIEHTpauus 3a oxparokcuH A (39 pg/kg). JlneBHara KoH-
cymanus Ha 100 rpama oT TO3U NPOAYKT OT YOBEK C TEIJ0
75 kg e uma 3a pe3yiaTar cpelieH JHEBEH IpUueM Ha oxpa-
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In Bulgaria, there have been performed several studies
on the content of ochratoxin A and citrinin in cereals
that were collected from regions with BEN. Petkova-
Bocharova et al. (1991) studied corn samples from these
regions by using thin layer chromatography technique
(LOD = 15 to 20 pg/kg) for citrinin. They found the
frequency of citrinin contamination of the stored maize
in endemic and non-endemic regions, respectively 27-
44% and 10-15%. Citrinin concentrations ranged from
50 to 1500 pg/kg for endemic and from 50 to 380 pg/
kg - for non-endemic areas. Similar findings were also
found in beans studied by using TLC (LOD = 15 to 20
ng/kg). The frequency of contamination with citrinin in
endemic areas is from 27 to 40 % with concentrations
from 20 to 1000 pg/kg and in non-endemic areas - from
10 to 12% with concentrations from 20 to 200 pg/kg.

Ten years later Vrabcheva et al. (2000a) investigated
the distribution of ochratoxin A and citrinin in cereals
intended for use as food (maize and wheat) and forage
(barley, wheat bran and oat) in Bulgarian villages where
BEN occurs. Samples were analyzed for citrinin y using
ELISA technique with LOD =5 pg/kg, a highly sensitive
method based on the use of monoclonal antibodies.
Samples collected from three villages with BEN and
one control village without BEN in the region of Vratsa
were studied. Most samples are produced locally. The
authors mentioned as an interesting finding the absence
of ochratoxin A and citrinin in corn samples, a total of
23 samples tested, while contamination of wheat and
wheat bran is more common.

In oats samples oats (9 samples) it was found a
high incidence of contamination with ochratoxin A
(concentrations reaching 140 pg/kg) and lack of citrinin.
Overall, the percentage of citrinin-positive samples is
respectively 5 (for control village) 14 (endemic village
1), 3 (endemic village 2) and 13 (endemic village 3). The
mean concentrations of citrinin in positive samples were
respectively 6.1 pg/kg (for control village), 180 pg/kg
(endemic village 1), 10 ug/kg (endemic village 2) and
84 pg/kg (endemic village 3). These results differ from
those obtained in the study of Petkova-Bocharova et
al. (1991) who reported a higher prevalence and higher
levels of citrinin in corn and beans from endemic areas
for the period 1984-1990.

In the study of Vrabcheva et al. (2000a) other interesting
findings can be observed, too. All samples with higher
levels of ochratoxin A (> 5 ng/g) and citrinin (> 10 ng/g)
are from the three endemic villages. The authors also
observed that the maximum levels found for citrinin
exceed the maximum level for ochratoxin A (citrinin
concentrations were 2 to 200 times higher than those
of ochratoxin A). The maximum concentration of
citrinin (420 pg/kg) was determined in a sample of
wheat intended for human consumption and the same
sample contains the highest concentration known for
ochratoxin A (39 ng/kg). The daily consumption of 100
g of the product by a man weighing 75 kg would result
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tokcuH A ot 40-50 ng/kg TenecHo Terno, KOETo € OKoJIo 3
II'BTHU 110-BUCOKO OT Hal-BHCOKAaTa ChOOIaBaHa CTOWHOCT 32
JIOTTYCTHUM JIHEBEH MPUEM Ha OXPAaTOKCHH A.

OxpaTokcHH A e Hali-uecTO UUTHPAHHUIT MUKOTOKCHH BbB
Bpb3Ka ¢ bankanckara enaeMuuHa He(pomaTus, HO OCIIe -
HUTE NPOYYBAHUS HA OBJITapCKU M3CIENOBATEIN MOKa3Bar,
Ye [MUTPUHUHBT C€ Cpellla YeCTO B 3bPHEHUTE KYJITYpH 3a-
€IHO C OXPAaTOKCUH A B eHJIeMUYHH pailonu Ha bbarapus. C
1IeJ1 [1a Ce MOy YaT I'bPBH JJAHHH 3 EKCIIO3UIIHMATa Ha XOpaTa
KbM LIUTPUHUHA OT EHJEMUYHHUTE cela, ipe3 1999 r. e npo-
BE/ICHO OOIIMPHO IpoyuyBaHe, (PMHAHCHPAHO Ype3 IPOCKT
Ha HATO (Vrabcheva et al., 2000b, Vrabcheva et al., 2004).
[TonOpanu ca aBe cena, B KOUTO ce HAOJI0AaBa BUCOK PUCK
ot nosiBa Ha BEH cpen nacenenunero — c.l'opuo I[lemene u
c. benu U3Bop, pasnonoxenn B CeBeposzanajna boirapus
/BpauaHcka obnact/. B n3cieaBaneTo ca BKIIOUEHH 7 TyIIn
ot c. ['opno Ilewene u 9 — ot c. benu U3Bop. Bcuuku yuac-
TBAT Ha JIOOPOBOJIHM Hadaja M ca 3[paBH, Ha BB3PACT MEXK-
ny 20 u 30 ronuHH, ¢ KIMHAYHO HOPMAaJIHA OMOXHMHUS Ha
KPBBTA, XEMaTOJIOTHYHM OKA3aTeIN M MOKAa3aTelIu OT W3-
clle/IBaHE HA ypUHATa, KAaKTO M OTPHIIATEIIHN PE3yJTaTH 3a
xenatut b. Hukoif oT TX He cTpajga oT HIKAKBO OBOpEUHO,
YEepHOJIPOOHO MJIM METaOOIUTHO 3a00JsBaHe, a CHIIO TaKa
OT CHPJICYHOCHI0BO MJIM TACTPOMHTECTUHAIHO CMYIIICHHUE.

Jlo6poBomnmuTe ca MOMOJICHH /1a 3aIa3BaT aJTMKBOTHA YacT OT
JIHEBHOTO CH MEHIO /3aKycka, 00e/ 1 Beuepst/ B IPOIbJKEHUE
Ha 4 celMUIIM, a CBIIO TaKa Ja 3aluCBaT BCEKH JIEH BCUYKHU
ChCTaBKH, U3IOJI3BaHH 3a IIPUTOTBSHETO HA BCSKO SICHE 3a
TO3HM MepUoJl. AJIMKBOTHATA YacT 32 BCEKH JICH CE CMECBa, XO-
MOI'€HHM3Hpa U CE MPETeriis, Clel KOeTO Ce ChXpaHsBa B XJIa-
JIUITHUK. B Kpas Ha cenMuIiata BCHYKH mpoou, crOpaHu 3a 7
JTHH, OTHOBO C€ CMECBaT, XOMOTCHU3UPAT U CE ChXPAaHsIBaT [IPU
-20°C. Taka 3a BCEKH y9aCTHHK C€ TOIy4aBar 1o 4 mpobu /1o
enHa 3a BcAka cenMuna/. [Ipoburte ca aHaIM3UpaHH 32 IUT-
punuH upe3 ELISA meton B mabopatopus Ha YHUBEPCUTETA
B Mrionxen. Te mpezacTaBiisiBaT MHOTO CJIOKHH aHAJIUTHYHU
MAaTpHIIHI, HO BBIIPeKH ToBa € AocturHat LOD = 1 ng/g. [Tomy-
YEHUTE pe3yNTaTH NOKa3Bar, Y€ MUTPUHUH IpU HUBA >1 ng/g
ce cperla MoHe BeIHax B mpobute Ha 11 oT Bcnuko 16 ydact-
Ballly B npoyuBaHeTo. HuBara Ha UTPUHMHA HAIXBBPIAT 1
ng/g B 2 WM TIOBeYE CEAMHUYHHU MPOodU mpu 6 OT y4aCTHHULIU-
Te. /IBamMa OT y4aCTHHUILIUTE, KOUTO KUBESIT B €THO JOMAaKHUHC-
TBO OT ceio benu M3Bop, MMaT BUCOKM HUMBA HA IUTPHUHHUH B
JMeTaTa cu rpe3 BCHYKUTe 4 CeAMMUIU, C KOHICHTPAI[MH OT
2.8 o 5.9 ng/g. CenMUYHUAT IpUEM HAa IUTPHHHUH MIPH TE3H
2-ma nob6poBonmu e u3uncier Ha 9 000 mo 32 000 ng. Jdpyr
YYaCTHUK MMa KaJKynupaH cenmuueH mpuem ot 40 000 ng
LUUTPUHKH TIpe3 2-paTa CeMMIA, HO Mpe3 APYruTe 3 ce-
MUIIM HUBATa HA LIUTPUHUHA B CEJIMUYHUTE MPOOU HE HaJ-
xBBpIAT | ng/g. OT onmcaHneTo Ha JOOPOBOJIIUTE 32 ChCTa-
Ba Ha NPUTOTBEHATa OT TSAX XpaHa, MOrar Jia Ce MPOCIeIsT
M3TOYHHUITUTE HA KOHTAMUHUpaHE: [IapeBuIia, 000, MIIeHHIIA,
KapTodu, KOUTO ca OT JINYHOTO CTONAHCTBO HA YUYACTHHUIUTE.
Te3u pe3ynTaru ca B CHHXPOH C MPEAULIHUTE W3CIIEIBAHMS
Ha Petkova-Bocharova et al. (1991) u Vrabcheva et al., (2000a),
KOWTO MOKAa3BaT BUCOKU CTOWHOCTH HAa LIMTPUHUH B 3bPHEHHU
XpaHu U Gypaku OT CHJICMUYHU Ccela.

FOOD SAFETY

in an average daily intake of ochratoxin A of 40-50 ng/
kg body weight, which is about three times higher than
the highest reported value for allowable daily intake of
ochratoxin A.

Ochratoxin A is the most frequent mycotoxin cited
in relation to BEN, but recent studies of Bulgarian
researchers suggest that citrinin is common in cereals
with ochratoxin A in endemic regions of Bulgaria. In
order to obtain the first data on human exposure to citrinin
from endemic villages in 1999 an extensive research
was conducted, funded by NATO project (Vrabcheva
et al,, 2000b, Vrabcheva et al., 2004). Two villages
were selected where there is a high risk of BEN for the
population — the villages of Gorno Peshtene and Beli
izvor located in northwestern Bulgaria (Vratza district).
The study included seven people from Gorno Peshtene
and 9 from Beli Izvor. All volunteers are healthy, aged
between 20 and 30 years, with clinically normal blood
biochemistry, hematology parameters and performance
of urinalysis and negative for hepatitis B. None of them
suffered neither from a kidney, liver or metabolic disease
nor from cardiovascular or gastrointestinal disorder.

Volunteers were asked to keep an aliquot of the daily
menu (breakfast, lunch and dinner) within 4 weeks
and also recorded every day all the ingredients used in
the preparation of any food for that period. Aliquot for
each day is mixed, homogenized and weighed, then is
refrigerated. At the end of the week all samples collected
for 7 days are re-mixed, homogenized and stored at - 20
° C. Thus, for each participant are obtained 4 samples
(one for each week). Samples were analyzed for citrinin
by ELISA method in the laboratory of the University
of Munich. They are very complex analytical matrices,
despite this LOD = 1 ng/g has been reached. The results
showed that citrinin at levels> 1 ng/g occurs at least once
in the samples of 11 out of 16 surveyed participants.
Citrinin levels exceed 1 ng/g in 2 or more samples weekly
for 6 participants. Two of the participants, who live in a
household of Beli Izvor, have high levels of citrinin in
their diet during all four weeks, with concentrations
ranging from 2.8 to 5.9 ng/g. The weekly administration
of citrinin in these 2 subjects was estimated at 9,000 to
32,000 ng. Another participant is calculated to have a
weekly intake of 40 000 ng citrinin in the second week,
but in the other three weeks citrinin levels in weekly
samples do not exceed 1 ng/g. From the description
made by volunteers for the composition of their prepared
food, one can trace the sources of contamination: corn,
beans, wheat, potatoes, which are from the private sector
participants. These results are consistent with previous
studies of Petkova-Bocharova et al. (1991) and Vrabcheva
et al., (2000), which show high levels of citrinin in cereals
and feed in the endemic villages.

The studies mentioned highlight the importance of citrinin
as a possible synergist of the ochratoxin A in the etiology
of BEN. They can serve as a basis for further intensive
research in this area to provide additional information on
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CrnioMeHaTUTe MPOYyUYBAHMUS OuepTaBaT 3HAYMMOCTTA Ha
HUTPUHUHA KAaTO €BEHTYaJIeH CHHEPTUCT Ha OXPATOKCUH A B
eruosiorusTa Ha bankaHckaTa eHaeMu4Ha Hedponarus. Te
MOraT Jia CJIy’aT KaTO OCHOBA 3a [0-HAaTAThIIIHA NHTEH3UB-
HU U3CIEJBAHUS B Ta3U HACOKA, KOUTO Jla JaJaT Mo-II'bJIHa
nH(pOopMaIUs 32 HATUIUCTO HA IUTPUHUH B 3bPHECHU XPaHH,
dypaxu u B AMeTaTa Ha XOpa OT CHACMHUYHUTE PAlOHH Ha
bbarapus. JlanHuTe 3a KoauuecTBaTa HA UMTPUHUH B Xpa-
HaTa, HEIOCPEACTBEHO KOHCYMHMPAaHAa OT HACEICHUETO, Ja-
BaT MO-KOPEKTHA MPEeCTaBa 32 pUcKa OT TO3UM MUKOTOKCHUH,
B CpPaBHEHHUE C JJAaHHUTE 3@ U3XOJHUTE MPOJYKTHU, OT KOUTO
Ce MPUTOTBS XpaHaTa.

Cropen npod. Ipara Toruesa, pproBonuten Ha Karenpa o
MenunuHcKa reaetuka kbM MY-Codust, B bernrapus Hama-
JsiBa MHTEPECHhT KbM bankaHckara eHIeMUIHa HePpOmaTHs,
HO HE 3aII0TO TS M34e3Ba, a 3aIl0TO TPYIHO CE pa3lo3HABa
Karo oTAeiHa KanauyHa eqnanna. OonkuoseHo bEH muna-
Ba IOJ] IANKaTa Ha KIWHUYHA OBOpEYHA HETOCTATHYHOCT.
[MarueHTUTE THPCAT JIEKapCKa IMOMOIIL, KOraTo Bede € KbCHO.
Vma mpu3Hamy 3a HaMaJlsIBaHEe YecTOTaTa Ha 3a0oJsBaHe-
TO, HO 32 CMETKa Ha TOBa C€ OTOEIsI3Ba YBEIIMUCHUE HA KITU-
HUYHUTE TMPOSBH HA yPOCHTUTEITHUTE TyMopH. Jlocera Hsima
OKOHYATEJTHO CTAHOBHWIIE 3a MPUINHUTE, MPEIU3BUKBAIIN
TOBa W3KJIIOUUTETHO TEXKO OBOpedHo 3aboisBane. Mma
SAMHOAYIINE, Y& HAKOIKO Pa3IMIHH (PaKTOpa UTPasiT PO
B IPOBOKUPAHETO Ha MATOJOTHYHHS Tporec. be3cmopHa e
BOJICIIIaTa POJISt HA HACTICICTBEHOCTTA.

3akntoyeHue

CrpIIecTByBa CEpHO3CH HEJOCTUT HA WH(MOPMAIUS 32 ChIb-
p’KaHHETO Ha HUTPUHUH B XpaHu u (ypaxu B boiarapus. C
orJie/l orna3BaHe Ha OOIIECTBEHOTO 3/ipaBe TpsiOBa Ja ce pas-
paboOTAT MO-4yBCTBUTEIHH U TOYHH aHAJIUTHIHH METOJIHU 32
orpe/elisiHe Ha IUTPUHMH, & ChIIO TaKka TPsOBa Jia ce ycra-
HOBSIT MEX/IyHAPOJAHH KPUTEPUHU 33 KAYECTBEH KOHTPOJ Ha
MPOAYKTH, 3aMbPCEHH C IIUTPUHUH.

HeoOxoaumu ca 100pe 000CHOBaHH M CTPYKTYPHPAHH TOK-
CUKOJIOTMYHU W3CJIEABaHUS MPH J1a00OPaTOPHH KUBOTHH 32
M0-3a]1bJIO0YEHO Pa3KpUBaHE HA TOKCHKOJIOTHYHHS MOTEH-
1MaJl Ha IIUTPUHUHA ¥ 33 XapaKTepu3upaHe Ha B3aHMOBPB3-
KaTa 103a-0TTOBOp.

HenocrarbuHo € MpoyueHO MPEXBBPIISTHETO Ha UTPUHUHA
0T (ypa’kuTe B )KNBOTHHCKHUTE NMPOAYKTH, IIPEIHA3HAUCHH
3a KOHCYMaIus OT Xopara.

Maxkap u OrpaHMYEHH KaTo Opod pe3yiTaTH, IpOyUBAHH-
ATa BbpXY LUUTPUHUHA B bbiarapus noka3saT 3HaYMMOCTTA
Ha OMpPEeIeNTHETO My ITPH MOHUTOPHHTA 32 HE(PPOTOKCHYHU
MHMKOTOKCHHH.
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the presence of citrinin in cereals, animal feeds and in
the diet of people in endemic regions of Bulgaria. Data
on quantities of citrinin in food immediately consumed
by people just give a more correct idea of this mycotoxin
risk in comparison with data for the initial products from
which food is prepared.

According to prof. Draga Toncheva, head of the
Department of Medical Genetics at the Medical
University of Sofia, in Bulgaria the interest in BEN
decreases, but not because the illness disappears, but
because it is difficult to recognize as a distinct clinical
entity. BEN commonly is manifested as clinical renal
failure. Patients seek for medical help when it is too
late. There are signs of reducing the incidence of the
disease, but on account of this an increase in the clinical
manifestations of uroepithelium tumors is established.
So far, no final opinion on the causes of this extremely
severe kidney disease has been found. There is consensus
that multiple factors play a role in provoking pathological
process. The leading role of heredity is undoubted.

Conclusions

There is a serious lack of information about the content of
citrinin in food and feed in Bulgaria. In order to protect
public health more sensitive and accurate analytical
methods should be developed for the determination of
citrinin, and international standards for quality control
of products contaminated with citrinin need to be
established.

Well grounded and structured toxicological studies
on laboratory animals are needed for a more thorough
analysis of the toxicological potential of citrinin and
characterization of dose-response relationship.

Citrinin transfer from feed to animal products intended
for human consumption is Insufficiently studied.

Despite the limitations in the number of results citrinin
studies in Bulgaria have shown the importance of
its determination in the monitoring of nephrotoxic
mycotoxins.
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NCTOPUA HA YINTOTPEBA HA
PACTEHUETO MUPUHCKU YAHU
(SIDERITIS SCARDICA GRISEB)
B BbJITAPUA

Niausna SInesa!, Bagentun banadanckn?
'Hayuonanen yenmop no obujecmeero 30page u aHaiusu
’Meouyuncku ynusepcumem, Cogus

Pe3ome

B cmamusma ce pazenesicoa mpaouyuonnama ynompeoba
6 buvicapus na endemuuynomo 3a Banxkanckus nonyocmpos
pacmenue [upuncku yau (Sideritis scardica Griseb). [Tupun-
ckusim yaii ce cpewja y nac 6 naanunume Pooonu, Cnassnxa,
Tupun. Twell kamo HayuoHarHume 3anacu Ha PAcmeHuemo
ca oepanudenu, mo e nOCMAaeeHo No0 CReYUuaieH Pelcum Ha
onazeane u nonzeane. Cnoped Omxpumu nucCMeHu UsmoyHu-
Yu, HAKOU OM KOUMO Oamupam KvM nbpeume 0ecemuiemus
Ha 20-mu eex, ce yemanossiga, ue pacmenuemo Ilupuncku yail
€ ynompe0s8aHo y HAC KAmo apoMamuier mpanesen OuiKos
uail U 8 HApOOHAMa HU MeOUYUHA, 21A8HO NPU 3a00156aAHUs
Ha OuxamenHama cucmemd, Kamo npomueo6v3NAIUMENHo,
NPOMUBOKAULIUYHO (2]IABHO KAMO eCNeKMOPANC) U aHmuac-
mmamuuno cpedcmeo. Pacmenuemo cvOvpoica emepuiHo
Macno, ragoHouou, MaHuny, MAaiKo CrLy3HU 6euecmed, M-
nepanu. Cv8pemeHHU U3C1e08anUs YCManogsaeam npomueo-
BbLINATUMENHO, AHMUOKCUOAHIMHO, AHMUMUKPOOHO Oeticmaue
Ha nupunckus yaii. [lpoyusanusima na pacmenueno omHoCHO
CLOBPIACAWU Ce 8 He20 OUOIOZUYHO-AKMUBHU Geujecmsd U
NPEOKNUHUYHU USNUMBAHUSL NPOOBANCABAMI.

KarodoBu aymm: TpaguunoHHa ymnorpeba, OHIIKH,
nupuHCKH vait (Sideritis scardica Grsb.), Obpnrapcka
HapojHa MEJUIIMHA

BbBepeHue

B namara ctpana ce cpeia 60rato pasHoodpasue oT pacte-
HHsA, OT kKouTo Haja 700 ca oOsiBeHu 3a yneucOHu. [ToBeueTo
OT pacTeHHUATA ca MPUJIaraHu B ObJrapckaTa HapoaHa MeJu-
IIMHAa B3 OCHOBA HAa HATPYIIaHUA MHOTOBCKOBCH OITHUT. Kaxk-
TO HAPOAHHUAT OIUT, TaKa U CBBPEMCHHU MPEAKINHUYIHN U
KIWHUYHU IpOyYBaHUA yCTaHOBABAT, 4C OMJIKATE OKa3BaT
pa3HooOpa3Hu GpapMakoJornuHu epekTH. B mociaennuTe ro-
JIMHU HApaCTBa MHTEPECHT HA U3CIIEA0BATEIH, IPOU3BOIUTE-
JN U HOTpC6I/ITeHI/I KBM PAaCTCHUC-CHIACMUT 3a bankanckus
MOJTyOCTPOB, @ IMEHHO - MUPUHCKUAT Jai (Sideritis scardica
Grsb.), ¢ xpaTa Heropus Ha ynotpeda y Hac. [Topaam ToBa,
4Ye pacTeHUETO € Cpej| M34e3BalliTe BUIOBE B bbirapus, 3a
MIPOMHIIJICHU HYXAIW CE€ OTTJICK A KYJITHUBUPAHO.
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HISTORY OF THE USES OF PIRIN
MOUNTAIN TEA (SIDERITIS
SCARDICA GRISEB) IN
BULGARIA

Iliayana Yaneva!, Valentin Balabanski’
!National Center for Public Health and Analyses
’MU, Sofia

Summury

The aim of this article is to examine traditional uses
of the medicinal herb Pirin mountain tea /Sideritis
scardica Griseb/ that is a plant endemic for the Balkan
Peninsula. Pirin mountain tea grows in mountain
ranges: the Rhodopes, Slavyanka and Pirin mountains.
As the natural resources of the plant have limited
distribution, its conservation and use have been given
special protection. According to the written documents
some of which have dated from the first decades of the
20th century it was established that the Pirin mountain
tea was used in Bulgaria as aromatic herbal tea and in
our traditional medicine predominantly in diseases of
the respiratory system as anti-inflammatory, antitussive
(mainly as expectorant) antiasthmatic remedy. The
plant contains etheric oil, flavonoids, tannins, few
substances, minerals. Current studies have established
anti-inflammatory, antioxidant, antimicrobial action of
the plant. Studies on the plant concerning the content
of biologically active substances and pharmacological
effects still continue.

Key words: traditional use, herbs, (Sideritis
scardica Grsb.), Bulgarian traditional medicine

Introduction

A rich diversity of plants is met in our country; more than
700 of them are considered to be medicinal ones. Most of
the plants are applied in Bulgarian traditional medicine
based on the experience reached over the centuries. Not
only the traditional experience but also modern preclinical
and clinical studies have established that herbs have
various pharmacological effects. Over the last years the
interest is increasing among researchers, producers and
consumers to the plant — the Pirin mountain tea (Sideritis
scardica Grsb.) that is endemic for the Balkan peninsula
and has a ling history of use in the country. Due to the fact
that the plant is among the threatened species in Bulgaria,
it has been cultivated for industrial needs.
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MeTtoauka

W3non3BaHu ca MeTOa Ha chOMpaHe, 00paboTKa, aHAU3 U
o0oO1maBane Ha HHpOpPMaIs, MyOJUKyBaHa B HAYYHHU CIH-
caHus, COOPHUIIH, MOHOTpa K, HHTEPHET, OTHOCHO: TPaIn-
I[MOHHATA yIoTpeda Ha pacTEHUETO MU PUHCKH Yai (Sideritis
scardica Grsb.) y Hac, pUTOXMMHYCH ChCTaB; PE3YJITATH OT
MPOBEACHH MPEIKINHUYHH (TOKCHKOJIOTHYHU U (hapMakKo-
JIOTUYHU) U3MUTBAHHUSL.

PesynTtaTtun n guckycus

[Mupunckusr yaii (Sideritis scardica Grsb.) (purypa 1) e mHO-
roroauurHo TPEBUCTO PACTECHUEC, KOCTO IMPHUHAIJICIKHU KbBM
cem. YcronserHu (Lamiaceae/Labiatae), pox Sideritis L. (1,
2,3, 4,5). Pox Sideritis, criopes pa3Tu4HE aBTOPH, 00X BaIIa
oxoiio 100 Buga (6), (Hax 140 nmo3natu Buaa (7)).

PacrenueTo (Sideritis scardica Grsb.) e BankaHcku eHIeMHUT
8,5,9, 10,6, 11).

Queypa 1. CHumka Ha pacmeHuemo [TupuHcku yadl.

FOOD AND NUTRITION

Methodology

There have been used methods for collection, processing,
analysis and summarization of information published in
scientific journals. Textbooks, monographs, the Internet
concerning: the traditional use of the plant Pirin mountain
tea (Sideritis scardica Grsb.) in the country, phytochemical
composition; results obtained from preclinical (toxicological
and pharmacological) studies performed.

Results and Discussion

The plant Pirin Mountains tea (Sideritis scardica Grsb.),
(fig.1), is a perennial herbaceous plant, which belongs to the
species of family Lamiaceae/Labiatae, gender Sideritis L. (1,
2,3,4,5). According to different authors the gender Sideritis
comprises 100 species (6), above 140 known species (7).

Pirin Mountains tea (Sideritis scardica Grsb.) is a Balkan
endemit (8, 5, 9, 10, 6, 11).

Fig.1. Plant Pirin Mountains tea

3a mIBPBUM BT MUPUHCKHUAT 4Yail e omucad B Illap mianu-
Ha B MakenoHus, B cperata Ha 19-Tu Bek, oT OoTaHUKa
A.I'puzebax (12), xoifTo My JaBa MMETO Ha IUIAHWHATA, B
KOSITO TO € OTKPHJI'.

Criopen pa3nuyHU U3TOYHHUIIM PACTCHUETO ce cpemia B AJl-
Oanus, ['epums, Makenonus, benrapus (13, 14, 3, 5, 15), B
Anbanus, ['sprus, Makenonus, bearapusi, Cepoust, Typ-
s (11).

Y Hac NUPUHCKUSAT Yail ce cpellia Mo CyXH BapOBUTU TEPEHU
B CpeIHUA U TOpHUS NosAC Ha TutanunHuTe Pononu (Cpenuu n
3anagnu Pononn), CnaBstaka (Han ceno [apuit u ceno Tose-
moBo), (5), [Tupun (FOxen IMupun— Bpbx bada, Bpbx Opiisik
n Hax [lanmazuanp), (5) mexay 1200-1400 u 2200 M HaIMOp-
cka BucounHa (10, 9, 3, 15, 11). B Pogonute e pasnpoctpa-
HeH B parionute — JlobpocTtan, Mypcanuna u Tpurpanckus
peruos (16),

1 ” g
,BugoBusm” enumem Ha pacmeHuemo ,scardica” npousAusa om aHmu4yHoOmo ume Ha
naaHuHa Lllap (Scardus) 8 MakegoHus

The plant was described for the first time in the Shar
Mountains in Macedonia in the mid- 19th century by the
botanical A. Grisebach (12), who gave the name of the
mountain, where the plant was found'.

The plant grows in Albania, Greece, Macedonia, Bulgaria
(13, 14, 3, 5, 15), Serbia, Turkey (11).

In Bulgaria the plant Pirin Mountain tea is met in dry
limestone terrains in the middle and upper layer of the
Rhodopes Mountains (Middle and West ), Slavyanka
(above the village of Paril and Goeshevo), (5), Pirin (South
Pirin —Peak Baba, Peak Orlyak and above Papazchair, (5)
between 1200-1400 and 2200 m of above sea level (10, 9,
3, 15, 11). In the Rhodopes Mountains it can be found in
the regions — Dobrostan, Mursalitza and Trigrad region
(16).

L The name of the plant ,scardica” derives from the antique name of the Shar
Mountains — Scardus — in Macedonia.
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Queypa 2. Kapmama Ha bvAeapus ¢ mecmoobumaHusima Ha
pacmeHuemo lNupuHcku Yau (no Ganchev, G., 1995 2.).

IupuHCKUAT Yaii € CBETIIONOONB U CYXOYCTOWYNB KaJIIIH-
tuen kcepodut (10). Ot pon Sideritis L. (Mupmu3nus OypeH)
B bbarapus ce cpemar 4 Buaa - Sideritis montana L; Sideritis
lanata L;.Sideritis scardica Grsb., Sideritis taurica Steph (3, 5).

V¥ nac pacrenuero [Tupuncku yaii (Sideritis scardica Grsb.) e
BKJIFOYCHO B CIIMCBHKA Ha J'[e'-Ie6HI/ITe pacT€HuA, KOUTO Ioma-
JIaT 10/ pa3nopeaouTe Ha 3aKOHA 3a Je4eOHUTe PACTEHHMSL.

IMupunckusar wgait (Sideritis scardica Grsb.), cemeiicTBO
(Lamiaceae) ¢urypupa Kato apomMaTHO JieueOHO pacTeHHUE
B CIIUCHKA Ha ,,ApoMaTHH JieueOHHU pacteHus” Ha [Ipuioxe-
Hue No7 kbM ui.34, 1.1 Ha Hapen0a Ne5® 3a usuckBaHusTa,
Ha KOMTO TPsIOBa J]a OTToBapsT OMIIKO3arOTBUTEIHUTE ITyH-
KTOBE U CKJIQJIOBETE 33 OUIIKH.

Pactenuero e BkitoueHo B UepBeHaTa KHUra Ha bbiarapus
(15). Ot 1942 no 2002 r. To purypupa B CIUCHKa Ha BUJIO-
BeTe, 3alINTCHN OT 3aKOHA 3a 3ammuTa Ha mpupozmara (17) .
B nacrosmusa momeHT pactenuero [lupuHcku yail € nocra-
BEHO I10]] CIIELIMaJIeH PEKMUM Ha OMa3BaHE M MOI3BaHE, ThH
KaTo HAlMOHAJIHHUTE 3aracu OT Hero ca orpanndeHu (18).
3a0paHeHo e chOMpPaHETO My OT €CTECTBEHUTE MY HAXOIH-

2 06H. [IB. 6p.29 om 7 Anpua 2000¢., (lpunoxeHue kbM YA. 1, ar. 2 ,Cnucbk Ha AeyebHUMe
pacmeHrus, KOUmMo nonagam nog pasnopegéume Ha 3aKkoHa,).

3 ny6n. IB, 6p.85 om 28.09.2004 2., uzoadena om Munucmepcmeomo Ha oKoIHama cpeoa u

60oume
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Fig. 2. Map of Bulgaria and plant habitats of Pirin
Mountains tea (by Ganchev, G., 1995).

The herb is light wanting and dry stable calcifilic xesorofite
(10).0f the species Sideritis L. (stinking herbs) 4 kinds
grow in Bulgaria - Sideritis montana L ;Sideritis lanata
L;.(Sideritis scardica Grsb., Sideritis taurica Steph (3, 5).

In Bulgaria the plant Pirin mountain tea (Sideritis
scardica Grsb.), family (Lamiaceae) is included in the
List of herbal plants that are protected under the Law for
medicinal plants 2.

Pirin Mountain tea (Sideritis scardica Grsb.), family
(Lamiaceae) is included as aromatic medicinal plant
in the List to the Annex No7 within Art. 34, p. 1
»Aromatic medicinal plants” of the Ordinance Ne5 3, for
the requirements with which should be congruent the
premises for preparing herbs for medicinal purposes and
herbs warehouses .

The plant is included in the Bulgarian Red Data Book (15).
From 1942 to 2002 it was included in the list of species,
protected under the Nature Conservation Law (17). At
the moment Pirin Mountain tea has been placed under
special supervision over the protection and use as the

2 Published in State Gazette. No. 29 as of April 7, 2000, [Annex to the Article 1,
Paragraph 2 , List of plants protected under the Law in Bulgaria” - Pirin Mountain Tea
(Sideritis scardica Grsb.), family (Lamiaceae)].

3(published State Gazette, No. 85 as of 28.09.2004, issued by the Ministry of
Environment and Waters)
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112 Ha TEPUTOPUSTA HA LisJIaTa CTpaHa, KaTo 3a0paHuTe He
ce OTHACAT 3a KoJin4yecTBaTa OMJIKHM, CbOMpaHH 3a JIMYHU
Hyxau. I[TupuHCKHAT 4ail ce oTriexkjaa B AJnMuHEyMa Ha
BAH, pa3paboTeHn ca TEXHOJOTHHU 33 KYJITHBHPAHOTO MY
otrnexaane (19). Y Hac e BbpBenieH B KyaTypa B Pogonure.

®DUTOHUMHUTE, C KOUTO € M3BECTHO pacTeHueTo Sideritis
scardica Grsb y Hac, ca: «mupuHCKH Yait» (6, 20, 21, 9, 22,
23, 24), «mypcancku daii” (25, 26), ,,MakenoHcku dait” (1,
9, 22,23, 24), ,,ponoricku 4aii” (6), ,,anuborymku gait” (20,
27), ,,IapIutaHuHCKH 4ait” (26), ,,Mupu3nus Oypen” (23, 22,
9), ,,TpUTPAACKH Yaii ,, (25).

Bbearapckure HaMMEHOBAaHWS HA PACTEHHUETO IMPOU3IIHU3AT
IJIaBHO OT MMEHAaTa Ha MECTOOOMTaHUATAa MY: UMETO ,,ITH-
pUHCKHM 4ai” mpom3im3a oT mMmeTo Ha IlupwH nimaHuHa,
,,MYPCAJICKH 4aii” Mpom3nm3a OT UMETO Ha paiioH Mypca-
JIUNa, ,,TPUTPAACKH 4aii” - oT Tpurpaackus peruoH, ,,alu-
OOTymIKM Yaii” - OT pe3epBara A OOTYII, HAMUPAII CE B

CCBCPHUTE CKJIOHOBC Ha IJIAaHWHA ClaBsiHKA.

Pyckoro ume Ha popa Sideritis e ,,XKene3nuia”, a anriuiic-
KOTO - ,,iron wort”. [IpeBesicHH Te3u UMEHA 03HAYABAT ,,XKE-
Jie3Ha” TpeBa, KOETO CUMBOJIMYHO HACOYBA KbM MUCHJITA, Ye
€ Bb3MOXHO PACTEHHETO Ja ChIIbPKa €JIEMEHTBT ,,)KENSA30 .

OnucaHue

Pactennero e omucano 3a mbpBM 0BT OoT A.I'puzebax
(12). Enementd oT Mopdonorusta Ha BHAA MPEICTaBs
A.boitunnos (1), a MopdosoruuHa XapakTepucTHKa Ha BHJA
npasat [. T'anueB u U. Acenos, 1978 (20). Onucanue Ha
BHJIa ce cpelna oT paznuunu aBTopu (1, 28, 10, 20, 5, 29, 2).
IIupuHCKUAT yaii € MHOIOT'OJIUILIHO PACTEHUE C BABPBEHSAIIO
mea34110 KopeHuine. CTb0JaTa My B OCHOBAaTa CH ca BIIbp-
BEHeNU, BUCOKH 15-50 cM, IIBETOHOCHHUTE CTHOMA (CTPBHKO-
BE) ca M3MPABEHU MJIM NPUIIOBIUTANIH CE, YeTHPHPBHOECTH;
MIPOCTH UJTU Pa3KJIOHEHH (0OMKHOBEHO Hepa3KiIoHeH ). JInc-
TaTaTa My Cca CPELIYTOJ0KHH, JIUCTHUTE TIETYPH ca IIeJIo-
Kpaitnu uiu cinado Hanuienu. Jlucrara Bapupart no gpopma:
OT 00paTHO—JAaHIETHH (MPOIBJITOBATO-IAHIICTHHU), THIIH, B
HaW-JOTHUTE MPEUUICHU; 0 MPOABJITOBaTH — B CPEIHUTE;
JIO JIAHIIETHU (JTUHEHHO-TIAHIIETHH), OCTPH, B HAH-TOPHUTE.
JomuuTte nucra ca ¢ kbca Apbkka, 40-80 mm abiru, 6-20
MM HIUPOKHU. [OpHUTE NHCTa, OT 4-1 MpelUIeH Harope, ca
MpHUCEIHATN, KaTO JAPBXKKATa Ce CKBCSABA MOCTEIEHHO OT
Hal-JI0JIHUTE KbM ropHUTE jaucTa. [IpunseTHuuure ca ¢
MOYTH EIUICOBHIHA (popMma (IIMPOKOCHPUEBHIIHU B OCHO-
BaTa, 3a0CTPEHHU KBM BBPXa), C TIOUYTH KOXKECTa KOHCUCTEH-
uust. [lpu y3psiBaHe 10OMBAT JTUMOHEHO —KBAT UBST. [Ipu
II'BPBHUS MPENIIeH ca ABJATH 38 MM U mupoku — 50-80 MM,
KaTo KbM BBpPXa Ha CBHIIBETHETO pa3MEpUTE UM HaMalsiBaT.
IBeTOBeTE Ca CHOPAHM B I'bCTH MPENIJICHECTO-KIACOBUIHI
cplBeTus, 16aru 50-80 MM, mupoku okosio 30 MM, yarkara
e TpbOecTo-3BbHUCBUAHA, ¢ 10 XKUIKK 1 5 eAHAKBU 3B0ena,
MOKPUTHU C TBJITH BIACHHKHU. BeHUeTo € X BbiaTO, C TphOUIa,
CKpHTA B YalllkaTa, ABYYCTHO, C TPUJICIHA A0JIHA yCTHA. TH-
YUHKHUTE ca 4, CKPUTH B TPBOUIIUTE Ha BeHUeTo. [1moasT e
CyX, pa3naja ce Ha 4 opexueTa. Jlucrara u cT010TO ca 05110
BBJIHECTO-BIAKHECTHU. B 3aBUCHMOCT OT HaAMOpPCKa BUCOYH-
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national resources of Sideritis scardica Grsb. are limited
(18). Its collection from natural sources on the territory of
the country is prohibited while the bans are not referred to
the amount of herbs gathered for personal uses.

Pirin Mountain tea grows in the Alpineum of the Bulgarian
Academy of Sciences. There have been developed
technologies for its cultivated growth (19) and it has been
raised in the Rhodopes Mountains in Bulgaria.

The phytonyms with which the tea is known in our
country are: Pirin tea (6, 20, 21, 9, 22, 23, 24), Mursalski
tea (25, 26), Macedonian tea (1,9, 22, 23, 24), Rhodopes
tea (6), Alibotush tea (20, 27), Shar mountain tea (26),
Stinking herb (23, 22, 9), Trigrad tea (25).

The Bulgarian names of the plant refer mainly to its habitats and
derive from the name of the region — Pirin tea (named after the
Pirin Mountain), Mursalski tea — named after the Mursalitsa
ridge in the Central Rhodopes Mountains, Trigradski tea
— named after the Trigrad village in the Western Rhodopes
Mountains, Alibotush tea named after Ali-Botush biosphere
reserve at Slavyanka Mountain (Ali-Botush reserve is situated
in the north side of the Slavyanka mountain).

The Russian name of the species Sideritis is “Zheleznitza”,
and the English name is ,,iron wort” as the translations of
both names mean ,,iron”” herb, which could give the sense
that the plant is likely to contain the element “iron”.

Description

The plant was described for the first time by Grizebach
(12). Elements of the morphology of the genus has
been presented by A. Bojchinov (1), and morphological
characteristics of the species was done by G. Ganchev
and I. Assenov, 1978 (20). Several authors have been
described the species (1, 28, 10, 20, 5, 29, 2). Hardy
perennial with creeping roots. Stems — in the bottom they
are woody, 15-50 cm tall, flower bearing stems (sprigs)-
erect or prostrate, 4-angle; simple or branched (usually
unbranched); Leaves — opposite, entire (smoothed) or
serrated leaf blade, leaves vary by their shape: from
oblanceolate (long lanceolate), to obtuse — in the lowest
veins; to longer in the middle veins; to lanceolate (linear-
lanceolate) - acute in the highest veins.Lower leaves have
short stalk, 40-80 mm long, 6-20 mm wide. Upper leaves
from the 4th vein upward are prostrate as the stalk is
shortened gradually from lower to upper leaves. Bracts
have almost elliptical shape (wide heart shape at the base,
acute pointed to the apex), with gentle skin consistency.
When ripening they get lemon — yellow colour. In the first
vein they are 38 mm long and 50-80 mm wide as to the apex
of the inflorescence their dimensions decrease. Flowers are
gathered in dense spike-like inflorescences, 50-80 mm long,
about 30 mm wide, receptacle is tube cup-shaped, with
10 veins and 5 equal teeth, pubescent and coated by fine
intertwined hairs. The whorl is yellow. With a tube hidden
in the receptacle, two lipped with three-lobe lower lip. Four
stamina are hidden in the tubes of the whorl. The fruit is dry,
decomposed in 4 nuts. Leaves and stem are white, wooly-
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Ha U KJIUMATHYHH OCOOCHOCTH PACTEHUETO IIBPTH OT Kpas
Ha IOHU JI0 Ha4aJIOTO Ha CENTEMBpHU.

Mupusmara My € pusiTaHa, BKYCHT My € ¢iabo cTumaus (29).

MN3non3Baema 4yacT

W3nons3Bar ce BpbXHUTE YaCTH Ha CTHOJATA, 3a€QHO C JINC-
tara u nBetosere (Herba Sideritis scardicae), (29, 10, 5, 9,
4, 27). Cebupar ce ubTsIM CTHONA MO BpeMe Ha ITbJICH
bPTEekK (Ipe3 MEcenHuTe IOHU-IOIU-ABI'YCT-CENTEMBpH), B
3aBHCHMOCT OT HaJMOpcKara BHCOYMHA. MecTHOTO Hace-
nenue B ceno ['onemoso, odmmuua Cannancky, B CiaBsiHKa
TJIaHWHA ChOMpa ,,aNMOOTYIIKY Yai™ (HaJ3eMHaTa My 4acT)
W IO CYIIIM Ha CTPBKOBE MO 7-8 B KMTKa Ha csiHKa (27).

duUuToXumMmnuyeH cbrLcTaB

®apMaKOTHOCTHYEH aHANM3 Ha pacTeHueTo npasu A. boii-
yiHOB (1). BB BpbXHHTE YacTH Ha cTebiiaTa 3aeJHO C JIKC-
TaTa M I[BETOBETE Ca OTKPUTH €TEPUYHO MAacJo, INIMKO3H/IH,
TaHWHH, MAJIKO KOJIMUCCTBO Cy3HU BemecTsa (1), peHomHu
coenunenns (30). Onucanu ca BAB* : dhmaBonouanametun
u penunetaHouiHU ruko3unu; guaBoHouau (31, 30); ere-
PUYHO MacJjo, TOPYMBHU BELICCTBA, TAHUHU, (prraBoHOUIH (5),
munepaiu (Fe, Cu, Zn, Co, Se, Ca, Mg, K, Na), (32), npyru.
B erepuunoTo macino Ha Sideritis scardica y Hac ca onucanu
KaTo KOMIIOHEHTH — JIUTEPIICHOBY ChEAMHEHUS U OKTazele-
Hout (Hax 20%), (33); moHoTepnenu (34).

YcTaHOBEHO €, 4e TPaJUIIMOHHOTO IPUTOTBSIHE Ha ITHPHHC-
KM 4ail € Hail-TIOAXOASII0 32 H3BIMYAaHEe HA MAKCUMYM KO-
JTUYEeCTBEH cOOp OT praBoHOUIH U BeHoIH (35).

PacrenuneTo e onucano ot paznuunu aBtopu (1, 2, 3,4, 5, 6,
9, 10, 16, 17, 19, 20, 28, 29, 36), ap.

UcTtopusa Ha ynoTpebaTa Ha NMPUHCKUA
Yyan y Hac

B nmucMeHn N3TOYHHITH ce TIOCOYBa yIoTpedaTa Ha MHPHHC-
KHs 9ail y Hac KaTo OMIIKOB Yaif ¥ B HApOJHATA MeAHUITIHA (6,
22, 21). B mucMeHr U3TOYHUIIH, JaTUPAHU KM IIBPBUTE JIC-
CeTUJICTHS Ha MUHAIINS BEeK, MUPHHCKUAT Yail B HAIIaTa Ha-
pomHATa MEIUIIMHA € MPEeNopPBhYBaH KaTo 4ai ,,apoMaTHICH
u ienie0en” mpu 00JIeCTH Ha TuXaTellHaTa cucTema (22); mpu
,,KaIllJIuIa, 3a1yX, OpOHXUT U 3a OJarompusTHO NeHCTBHE
Ha quxatenHuTe opraHu’ (21); mpm mpocTymHH 3a00isBa-
uus, (27%10); KaTo ,,0MEKYMTEIHO CPEACTBO IPU KaIINIIA,
OpOHXHT, TPOCTyaa, OTHeNsHe Ha Xpauku (9); mpu Kam-
JINIIA OT pasNiudeH mpousxon (OporxuT, emdpuzem) (29); ,,3a
obnexyaBaHe Ha acTMa W XPOHUYHH OOJIECTH Ha JMXaTel-
HaTa cucTeMa’™ ; «KaTo OMEKYaBaIllo M OTXPAayBaIlo CPeJIC-
TBO CpeIry Kanutuiay (5); «Bb30yKIa CITU3ECTHS SITUTEN Ha
MUXATEeHATE TPHOU, yIECHIBA OTHCISHE HA XPAUYKHUTE H CC

4Eu0AoeuwHo akmuBHu BewecmBa

5 . .
~MecmHomo HaceneHue B nupuHckus kpau (kpau peka Cmpyma) 20 u3noasBa npu npo-
CmygHU 3a60AsBaHus, NPU KawAuya om pasAuyeH npousxog (27).
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villous. Depending on the sea level and climate properties
the plant comes out in blossom from the end of June to the
beginning of September.

Its smell is pleasant, and the taste is slightly bitter (29).

Parts used

Apices of the stems are being used along with leaves and
blossoms (Herba Sideritis scardicae), (29, 10, 5, 9,4, 27); that
is why the blooming stems are gathered during blossoming
season in the months of June, July, August, September.

The native population in the village of Goleshovo,
Sandanski Municipality, collect Ali-botush tea (its
stems) in the mountain of Slavyanka. The tea is dried at
shadow in sprigs by 7-8 pieces in a branch (27).

Content

Pharmacognostic analysis of the plant was performed by
Bojchinov (1). In the apices of stems along with the leaves
and blossoms were found etheric oil, glycosides, tannins, a
small amount of mucus substances (1), phenol compounds
(30), described was BAS* : flavonoid-acetyl glycosides
and phenyl-ethane glycosides; flavonoids (31, 30); etheric
oil, bitter substances, tannins, flavonoids, (5), minerals
(Fe, Cu, Zn, Co, Se, Ca, Mg, K, Na) ,(32), etc. In the
etheric oil of Sideritis scardica in Bulgaria the following
components were described — diterpene compounds and
octadecenol (above 20%), (33); monoterpenes (34).

It was established that the traditional preparation of the
Pirin Mountain tea is most suitable for the extraction of
maximum amount of total flavonoids and phenols (35).

Several authors have been described the herb (1, 2, 3, 4,
5,6,9,10, 16, 17, 19, 20, 28, 29, 36), etc.

History of the use

In written documents was pointed out the use of Pirin
mountain tea in our country as a herbal tea and in the
traditional medicine (6, 22, 21). In written sources
dated from the first decades of the last century the Pirin
mountain tea in the folk medicine was recommended as
tea that is “aromatic and healing” in the treatment of
respiratory diseases (22); in cough, asthma, bronchitis
and for favorable effects on the respiratory organs (21);
in common cold, ,(27° ; 10); it helps relieve symptoms of
cough, bronchitis, common cold, sputum expectoration
(9); cough of different origin (bronchitis, emphysema)
(29); for alleviation of asthma and chronic respiratory
diseases® ; remedy that suppress coughing and get rid
of excess mucus (5); «irritates the respiratory tract
epithelium, facilitates the excretion of sputa and it is
used against coughing, old bronchitis, asthma (23);

4Bio/ogically active substances

J The native population in the Pirin Mountain (along the Struma River) makes use of it
in colds, coughing of different origin (27).
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ynoTpeOsiBa NPOTHB KallInLA, CTap OPOHXUT, acTMay» (23);
«IIpU CTCHOKapausi, aHTuHa, eMpuzema, repiaodon” (36, 4);
«1pu Tud 1 Tpecka” (22); «KaTo MOTOrOHHO cpencTBo» (29).

[MupuHCKHAT (MaKSTOHCKY Yail) € yIoTpeOsBaH B ObITapcKa-
Ta HApOJHA MEAMIMHA IPH PEBMAaTU3bM KaTo OHMIIKOB cOOp.
bunkoBusaT c60p € chC cleqHMs ChCTaB: IMMPUHCKHU Yai, OB-
gapcka topouna mo 10 rpama, mogber — 10 rpama, xorpusa
— 15 rpama, 3BbHUKa -10 TpaMa u nosicku xBoi — 10 rpama.
OtBapara ce IpUTOTBs MO CICIHHS HAYMH: OMJIKUTE ce Ba-
paT B 2 Kr Boza 15-20 MuHyTH, OTBapara ce mpeLexjia u ce
IIHEe CTyJIeHa CyTPUH, 00e/l 1 Beuep, pey siieHe 1o | BuHeHa
Jamika, B mpoabokeHne Ha 40 qau. V3ucksa ce mmpes To3H 1ie-
puon OOTHUSAT ,,/1a HE sIJIe COJICHO, KUcelo u JIroTo” (37).

[IpoTuB ,,3aayx — acTMa’ B HaliaTa HapogHATa MEAUIIMHA €
MpenopbYBaH OMIIKOB cOOp, ChABPIKAI MUPUHCKH Yait (2-4
cTpbKa) 1 MaTounHa (1-2 ctppka). OTBapaTa ce mpernopbruBa
Jla ce MHe KaTo Yail CyTPUH | Beuep (Toma ¢ MajKo 3axap).
[Ipe3 nens moxe na ce mue BMecto Boaa (37). Ilocinennara
penienta e onucana u ot akaja. M. Ypymos (24).

Cnopen I-p AJTUKOBCKH, CMOJISTHCKH JIEKAp U U3CJIE0BATEl
Ha MAPUHCKUS Yai, ,,0uIKaTa Biuse 0J1aroTBOPHO Ha CEMEH-
HaTa TeqHoCcT” (38).

Ot naHHUTE, MyONUKYBAaHU B H3BOPHUTE MaTEPUAIIH, MOXKE
Jla ce HaTlpaBH U3BOIBT, Y€ pPACTEHUETO MU PHHCKY Yaif OKa3Ba
MPOTHBOBB3MAIUTEITHO IEHCTBHIE (IIPU MIPOCTYIHU OOJIECTH,
MpH BB3MAJICHHUS HA JUXaTelHaTa CHCTEMa), IPOTHBOKAII-
JTUYHO JeiicTBre (00JeKYaBa KaluIuIa OT Pa3IudeH IMPOu3-
XOJI, MOXeE JIa Ce TpHJIara KakTo KaTo eKCIEKTOPAHC - TIIaB-
HO TIpH XPOHWYHU OPOHXHUTH, Taka ¥ MPHU CyXa, Jpa3Hema
Kalnia, ~ThH KaTo JIeWCTBa OMEKYMTEIIHO HA Bh3MaJeHU
JTUTABUIN); TIPA PEBMATU3BM (KaTO MPOTHBOBH3MNATHTEITHO
CPEICTBO); TIPH aCTMa, 3a1yX (TO3U €PEeKT MOXKe Ja ce 00sic-
HU C BEPOSATHO aHMACTMATHYHO NCHCTBHE HAa PACTCHHETO).
YrnorpebaTta Ha paCTEHHUETO IIPU MPOCTYAHHU OOIECTH MOXKE
J1a ce 00SICHU U ChC CHOOIICHUATA B PA3TUIHI H3TOUHUIIH 32
MMOTOTOHHOTO MY JICHCTBHE.

JlHec pacTeHHETO MUPUHCKH Yail € MO/JIOKEHO Ha Pa3InuHU
IpOyYBaHMs, Kacaelld KakTo (GUTOXUMUYHHUS MY CHCTaB,
Taka 1 (apMakoJOrHYHUTE My e(EeKTH.

Crnopenr CcbBpeMEHHM IyONMKYBaHH JIQHHHM, DPAaCTEHUETO
OKa3Ba aHTHOKCUAAHTHa akTUBHOCT (39, 40), KOSITO ce CBBbP3-
Ba ChC CHIBPIKALIUTE CE B HErO MOJMU(ECHOIHN CheIUHEHHS
(40). IIpu ekciepUMEHTATHU W3CIICIBAHUS € YCTAHOBEHO €,
4e ekcTpakTH ot Sideritis scardica, Sideritis siriaca u Sideritis
Montana (eKcTpaxupaHu ¢ OPraHMYHHU PA3TBOPHUTENN) OKa3-
BaT aHTHOAKTEepHaIHa AKTUBHOCT CIIPSIMO 3JIATHCTHS cTadu-
JIOKOK, a OyTaHOJOBHUAT eKCTpakT Ha Sideritis siriaca oka3Ba
aHTUAPOXKJEeBa akTHBHOCT cpemly candndida albicans (41).
[Tpu onuTH MH BUBO C MHIIIKHU CTEPOIHA (PPAKLUsI, ChCTaBeHA
ot campesterol (7.6%), stigmasterol (28.4%) and B-sitosterol,
n3onupana ot Sideritis foetens CLEM (enneMuyHO pacteHne
3a lcmanus), € okaszaja NpPOTHBOBB3NAINTEIHO JEHCTBHE

6

’MecmHomo HaceaeHue B ceao forewoBo, o6wuHa CaHgaHcku, 8 CraBsHka naaHuHa
cbbupa aAubomywku 4Yau 3a obaekyabaHe Ha acmma u gpyau 3a6oAsBaHus Ha guxameAHa-
ma cucmema (XpoHUY4HU), (27)
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in angina pectoris, emphysema, sore throat (36, 4); in
typhus and fever (22); drinking tea for its sweat reducing
properties (29).

Macedonian (Pirin tea) was used along with other herbs
in the Bulgarian traditional medicine in rheumatism
(Macedonian tea, shepherd’s purse - 10 g, colt’s foot — 10
g, nettle — 15 g, St. John’s wort -10 g and horsetail — 10
2). Herbs simmer in 21 water, boiling for 15-20 minutes,
the infusion is drained and should be drunk cold in the
morning, lunch-time and in the evening before meal by
1 wine cup, and during the day can be drunk instead of
water. It has to be drunk by this manner for 40 consecutive
days, as the patient should not eat salty, sour, spicy foods)
37).

Macedonian tea - 2-4 sprigs and common balm — 1-2
sprigs are used to combat “shortness of breath — asthma”.
Both herbs boil in the water and the infusion has to be
drunk in the morning and in the evening, warmed with
a little bit of sugar, and during the day it can be taken
instead of water (37). The last prescription was described
by Academician I. Urumov (24).

According to Dr. Alikovski, “a physician from Smolyan
and researcher of the Mursalitsa tea”, “the herb has a
favorable effect on the spermatic fluid” (38).

The conclusion that can be drawn from the source
materials is that Pirin Mountain tea has anti-inflammatory
effect in colds, respiratory tract disorders, anti-tussive
effect (alleviates cough from different origin, can be
applied both as expectorant (mainly in chronic bronchitis)
and in dry irritating cough, (“whereas it relieves the
inflamed membranes”), in theumatism (probably as anti-
inflammatory remedy); in asthma, shortness of breath
(this effect can be explained by probable antiasthmatic
effect). Its use for colds can be related to the possible
sweat reducing properties.

So far, different studies have been conducted both related
to the phytochemical composition of the plant and to its
pharmacological properties.

Current data speak about antioxidant activity of the plant
for which there are communications in the scientific
literature (39, 40) and is related to the content of polyphenol
compounds (40).

It has been established that extracts from Sideritis scardica,
Sideritis siriaca and Sideritis Montana /extracted with
organic solutions/ show an activity against the Golden staph
(Staphylococcus aureus), and butanol extract of Sideritis
siriaca exhibited anti-yeast activity versus C. Albicans (41).
In in-vivo trials on mice a sterol fraction that consists of
campesterol (7.6%), stigmasterol (28.4%) and B-sitosterol
isolated from Sideritis foetens CLEM /an endemic plant for
Spain/ has an anti-inflammatory effect (42).

%The native population in the Pirin Mountain (along the Struma River) makes use of it in
colds, coughing of different origin (27).
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(42). dapmaxonornyHuTe eHEeKTH HA PACTEHUETO MUPUHCKU
4aif HAMHPAT CBOETO 0OSICHEHHE ChC ChBPIKAIIUTE CE B HETO
OMOJIOrMYHO-aKTUBHU BellecTBa. Taka Hanmpumep aHTHMUK-
poOHaTa aKTHBHOCT Ha paCTEHHETO OM MorJia Jia ce 00SICHH C
HAJIMYMETO Ha €TEPUYHO MAcjo; aHTHOKCHJIAHTHATa — C Ha-
JIMYHUCTO Ha (l)HaBOHOl/I,ZlI/I; IMPOTUBOBB3MNAJINTEIIHATA — C HA-
JIMYMUETO HA TAHUHU U €TCPHUIHO MACJIO U IIp.

OTKpUTX HA4YUHU Ha ynoTpeba Ha pacTe-
HUEeTO NMUPUHCKU Yan

B Hamwm nucMeHW M3TOYHHMIHN € MOCOYEHO, Y€ PACTCHHETO
MUPUHCKHU Yail ce M3Moi3Ba Karo ,4ai”. OTKpUTH ca cle-
HUTE ONMCaHN HAYMHU Ha ynoTpe0a Ha pacTEHUETO:

* 3-4 cTppKka OT OMIKaTa ce Haps3BaT U CE 3aJUBaT C 2
YaeHM Yallld Bpsla BojJa. 3amapkaTta kucHe 10 MuUHYTH,
cien koeTo ce mpenexa. I1ue ce Toma Ha 1Ba yaca 1o 1
cyneHa rpxuna (9) mpu HaCTHHKWY;

e 3 CyNeHHU IBKHIM OT OWIIKaTa ce BapsT B 1 JIUTHP Boma
3 munyTH. [1ue ce no 1 BuHEHa yamia Tpu MbTU THEBHO
npeau sigeHe. C NpusTeH apoMart € U Mpe3 3uMara MoXe
Jla ce U3IoII3Ba Kato vai (36).

B 400 mi cTyneHa Boja ce nmocTaBsT 4-5 cTpbKUeTa OT
Oomnkata. YasT BpH 5 MHHYTH, TIPEIeK/Ia Ce TOIBI U Ce
IHe Ba MIBTH THEBHO 1O | BUHEHA Yala MoACIaieH PH
HacTUHKH (27).

e 5 rpama ot Ounkara ce HakucBar B 200 rpama Bpsiia
BOJIa, ,,[TOJICJIAJICHA ChC 3aXap U ChC C1abo KadeHO-UYep-
BCH LBAT U C IPUATCH CBOMCTBEH MUPHUC U CPABHUTCITHO
MO-TIPUSITEH 3a MueHe karo vait” (1).

B 3aknro4yeHue morat ga ce HanpaBAT
cnenoHnTe n3soau:

1. B OTKpUTH NMHCMEHH M3TOYHHIH, HSKOM OT KOHTO Jia-
TUPaT KbM I'BPBUTE JIECETHJICTHS HAa MHHAJIHS BEK, CE
ChIBpKa HHPOpPMALH 32 yHOTpedaTa Ha CHIEMUYHOTO
3a BanmkaHCKHS MOJYOCTPOB pacTeHHE NMUPHUHCKH Yaii
(Sideritis scardica Grsb.) y Hac kaTo apomMaTwueH Tpa-
ne3eH OMJIKOB Yail M B HapoJHATa HM MEIUIIMHA, KaTo
IpOQUIAKTHYHO U TEPATIEBTHYHO CPEICTBO, IIABHO IPH
3a00JIsIBaHMS HAa AMXaTeHATa CUCTEMA.

2. TMupunckusar yait (Sideritis scardica Grsb.) ¢urypupa B
CHHChKa Ha JICYEOHUTE pAcTEHHsl, MOMaJAlIH O] pa3-
nopeaouTe Ha 3akoHa 3a JeueOHuTe pacTeHus, ooH. JIB.
6p.29 ot 7 Anput 2000r.

3. OcHoBHHUTE (I)apMaKOJ'IOFI/IqHI/I C(l)eKTI/I, C KOUTO MOXKE Ja
CC XapakKkTepusnpa paCTCHUCTO, Ca — OTXpadyBall, OMCK-
YaBall MpH BH3MAJCHU JIUTABUIIUM HA AUXATCJIHATA CUC-
TEMa, OTKAIIJIMYCH, MOTOIOHCH, MIPOTHUBOBB3MAJIUTCICH
(HpI/I 3a00JIs1BaHKS HA AuXxarejiHara CUCTEMa U pEBMa-
TI/I3’I)M); AHTHACTMATHUYCH.

4, HBCHC,HB&HI/UIT& Ha paCTCHUECTO IO OTHOIICHUEC HA q)I/ITOXI/I-
MHYCH CbCTaB U CbapMaKOJ'IOFI/I‘IHI/I e(beKTI/I IpoabJIKaBar.
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Pharmacological properties of the plant Mountain tea could
be explained by biologically active substances detected in
the plant. For example, antimicrobial activity of the plant
could be explained by the presence of etheric oil; antioxidant
— with the presence of flavonoids; antiiflammatory — with
the presence of tannins and etheric oil.

Modes of use:

Finally, as has already been punted out in our written
sources the plant is used as tea. The following uses of
the plant were found:

* 3-4 sprigs are cut and 2 cups of boiling water are
added. After 10 minutes the infusion is drained and 1
table spoon is taken every 2 hours. Always it should
be drunk as warm tea in separate sips (9) in colds;

» 3 table spoons of the herb are boiled in 1 1 water for
3 minutes. One glass of wine is drunk 3 times daily
instead of water before meal. The herb has pleasant
scent and in winter it can be taken as tea (36).

* In 400 ml of cold water are placed 4-5 sprigs, the
tea simmers and boils up to 5 minutes, it is drained
while is still warm and is taken two times daily in 1
glass of wine sweetened (own personal archive) in
colds (27).

* Infusion — 5 g, soaked in 200 g hot water, sweetened
with sugar and having light brown-reddish colour and
with pleasant scent and tasty to be drunk as tea (1).

As a result of the above-mentioned the
following conclusions could be drawn:

1. In written sources some of which have dated since
the first decades of the last century was found
information about the use of the plant Pirin tea
(Sideritis scardica Grsb.) that is endemic for the
Balkan peninsula; moreover, its use in our country
as herbal tea and in the traditional medicine mainly
in respiratory tract diseases.

2. The plant Pirin tea (Sideritis scardica Grsb.) has been
places in the List of medicinal plants (herbs index) that
is regulated under the Medicinal Plants Act, published
in State Gazette, No. 29 as of April 7, 2000.

3. Themaineffectsthatcharacterizetheplantindifferent
diseases are: expectorant, alleviating in inflamed
mucous membranes of the respiratory system,
antitussive, sweat reducing, anti-inflammatory (in
diseases of the respiratory system and rheumatism);
anti-asthmatic.

4. Studies on the plant concerning phytochemical
composition and pharmacological properties still
continue.
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Mpodh. A-p Enncasers Crmoss

B kpas ma 2012 1. B Cxomue,
Makenonus, oe npeacTa-
BEH Y4EOHUKBT 1o Tpy-
JIoBa  MeIWIMHA  Ha  1pod.
n-p EnwucaBeta CrtukoBa. Llen-
TBPBT 3a MEXAYHapoJHa UH-
bopmanus o
u TpynoBa wmenunuHa (CIS)

B HIIO3A wumame ynoBOJCTBHETO Ja ydacTBa B
npoMonusATa Ha y4yeOHMKa, OpraHuU3MpaHa OT MakeaoHc-
KOTO cApy»keHue 3a OezomacHOCcT mpu paborta (MaxemoHc-
ku 1eHTHp CIS oT Mpekara MH(OPMAIMOHHU IIEHTPOBE Ha
MOT). YueOHUKET e IpeICTaBeH MpeJ MIUPOKa ay TUTOPUSI OT
JIeKapy, CIEIMAIIN3aHTH, CIEIMAIUCTH MO TPYI0BA METUIIH-
Ha ¥ 06€30MacHOCT Ha TPYyJa, PEACTaBUTENN Ha paboTomare-
JTUTE ¥ CHHIMKATHTE OT 1pod. 1-p Mosan Toposckw, mpece-
naren Ha Jlexkapckus cbro3 Ha P. Makenonus.

VY4eOHUKBT 3aM04Ba ¢ KPaTbK yBOJA, B KOWTO ca ITOCOYCHH
OCHOBHHUTE MEXJYHapOJHH OpPraHM3alMyd B 00JacTTa Ha
po(eCHOHATTHOTO 3/IpaBe U TPYJ0BaTa MEIUIINHA, KAKTO
CTaTHCTHUYECKH JIaHHU Ha HAI[MOHAJIHO, €BPOMNEHCKO U CBE-
TOBHO HHBO 3a NMPO(EeCHOHAIHNTE BPEAHOCTH, EKCIIOHUPA-
HUTE paboTeniu, Oposi Ha TPYAOBHUTE 3JIONOIYKH U OOJICCTH
W TIPON3THYAIUTE OT TAX 3aryOu, M3pa3eHu KaTo TPYIOJHH
1 (pUHAHCOBH CpECTBA.

B mppBara rnasa “O0mia TpyaoBa MenuIiiuHa” ce aeduHupa
MOHSITHETO MPOo(ecnoHaIHO 3/paBe 1 e U3ACHSIBA ChIbpIKaA-
HHUETO Ha AUCHUIUIMHUTE ,,TPYI0BA MEAUIIMHA U ,,MH/TYCT-
puanna xuruena”. IlogpoOHO ca onMMCaHM 3aIbJDKEHUSITA U
3a/launTe Ha OPraHUTeE IO 37[paBe M 6€30MacHOCT MpH paboTa
U CIIy’KOWTE 1o TpyJdoBa MenunuHa. lIpeacTtaBeHa e Kiacu-
¢ukanus Ha TPOopECHOHATHUTE BPEAHOCTH U OMTACHOCTH U
CBBpP3aHUA C TAX OHMOJIOTHYEH MOHUTOPUHI' U MOHUTOPUHT
Ha paboTHaTta cpena . Tyk ca HAMEPIJIM MSCTO ACHHOCTH-

58 NN |} | EEn

MEAULINHA
HA TPY]

participated in the promotion of the
6e30MaCHOCT book, organized by the Macedonian

At the end of 2012 in Skopje, Macedonia,
an Occupational Medicine Textbook by
Prof. Elisaveta Stikova was presented.
The Bulgarian CIS Centre of the National
Center of Public Health and Analysis,

Occupational ~ Safety and Health

Association (Macedonian CIS Center
from the ILO/CIS Centres network). The book was
presented by Prof. Dr. Jovan Tofovski, President of the
Macedonian Medical Association, to a wide audience
of medical doctors, postgraduate students, OSH
professionals, representatives of employers and trade
unions.

The book begins with a brief introduction, reviewing
the main international organizations in the field of
occupational health and safety as well as national,
European and global statistics about occupational
hazards, exposed workers, occupational accidents and
diseases and respective losses in terms of work-day and
funds.

The first chapter “General Occupational Medicine”
provides definition of Occupational Health and
determines the content of occupational medicine and
industrial hygiene. Duties and tasks of OSH services
and those of occupational health services are described
in details. The chapter reviews the classifications of
occupational hazards and potential risks from those
hazards dangers, as well as related biological and
work environment mentoring. The chapter deals with
the health and work ability monitoring, including
prophylactic check-ups and work ability assessment.
Occupational and work-related diseases and accidents
and disability are briefly reviewed from the point of
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TE€ 3a Mpocie/siBaHe Ha 3ApaBeTo M paboOTOCIOCOOHOCTTA,
BKJIIOYBAIW TMPOPUIAKTUYHUTE NpPEryied U OLEHKaTa Ha
pabortocmnocobHocTTa. HakpaTko ca mpenctaBeHd mpode-
CHOHAJIHUTE ¥ CBBP3aHUTE C paboTara O0IeCTH, TPYIOBHUSIT
TpaBMAaTU3bM, HETPYIOCHOCOOHOCTTA, OT IJIe/HA TOYKA Ha
MEX 1y HAPOHOTO, EBPOIEHCKOTO U HAIIMOHAIHOTO 3aKOHO-
JaTeJICTBO. BbB BTOpa, Tp€Ta U 4Y€TBBbPTA I'JlaBa Ca pas3rjic-
JTAaHU TOJAPOOHO (QUBUYHUTE, XUMHUYHUTE ¥ OUOJOTHIHUTE
¢akTopu Ha paboTHaTa CpeAa M TAXHOTO BIMSIHHE BBPXY
3paBeTo Ha paboTeuuTe. 3HAYUTEITHO MSCTO € OTIEIICHO
Ha NPEAU3BUKAHUTE OT TAX NPOPECHOHATHH YBPEKIaHHS
n Oonecru. ['aBa neta e nmoceereHa Ha NMPO(ECHOHATHUTE
OenonpoOHM Oojecty, a riaBa mecTa - Ha NpodecuoHaIHa-
Ta KO)KHa maroJyiorus. B riraBa 7 ca onucanu npodecruonal-
HUTE KaHIIEPOTeHH, TAXHATA NeHUHULIUS U KIACUPUKAIIUS,
KaKTO U CBBP3aHUTE C TAX 3JIOKAYCCTBCHHU 3a60.]'l$[BaHl/IH.B
miasu 8, 9 u 10 ca pasrienanu TakuBa akTyajaHU MpoodaeMu
KaTo cTpeca Ha pabOTHOTO MSCTO, CHHApPOMA Ha ,,001HUTE”
Crpaju 1 KOMOMHUPAHOTO XMMHUECKO Bb3JielicTBue. B noc-
JIe[HaTa IJ1aBa ce 00ChkKa HeOOXOJUMOCTTa OT MPEBEHIIUS
Ha OOIIECTBEHO 3HAUYMMUTE 3a00JISIBAHUS U MOJAXOAUTE 32
CIIpaBsIHE C aBapUIHU U KpU3UCHU cuTyauuu. [Ipeanoxena
€ UHTCIpUpaHa CUCTEMA 3a MOHUTOPUHI' HA XUMHUYHHUTEC U
OMOJIOTMYHUTE OMACHOCTH.

B oMo Ha U370)KEHHETO ca U3MOJI3BAHU MHOXKECTBO CXe-
MU 1 Tabnuny. bubnuorpadcekara cnpaBka e MOAroTBEHa C
W3KJIIOYUTETHA TIPEIU3HOCT, KaTo B HEsl ca BKJIIOUCHH Hal-
ABTOPUTETHUTE U aKTyaJIHU U3TouHuIu. KirtouoBure nymu,
C MOCOYBAHE Ha TEPMHUHUTE U HAa AHTJIMHCKH €3HK, yJIECCHS-
BaT JIOIBJIHUTEIHO CIICIMATN3aHTUTE U BCHUKH OHE3H, KOU-
TO III€ M3IOJI3BAT yUeOHNKA KaTo CIIPABOYHUK M CPEJICTBO 32
TIOBHUIIIaBaHE Ha KBAIM(HUKAIMATA 1 HUBOTO HA HHPOPMHU-
paHoCT. MeX 1y HapOIHUST ¥ €BPOIICHCKH ITOJXO P IIPEea-
CTaBsiHE Ha MpoOJeMaTHKaTa Ie UM Jaje Bb3MOXKHOCT Jia
ce OpHeHTHpaT OBP30 B CTPYKTypaTa, HOpMaTHBHATa Oas3a,
AQHTOKUMEHTHTE M JEHHOCTTa Ha OCHOBHUTE 3aHMHTEPECO-
BaHU CTPaHM B 00JacTTa Ha 3/paBETO M OE30IMACHOCTTA Ha
pabOTHOTO MSICTO KaKTO Ha HALMOHAIHO, TaKa U Ha MEX]Ty-
HapOJHO HMBO.

*k%*

[Ipo¢. n-p Enucasera CtukoBa e mpemogaBatesl B Meu-
LIUHCKUS (BaKynTeT Ha yHHBepcHuTeTra “Cs.cB. Kupmir n Me-
tonui” B Ckomue U € ulieH Ha Hay4yHus chcTaB Ha Hanuo-
HaJTHHUSI MHCTUTYT 1O 0OIIECTBEHO 3paBe Ha P. MakenoHus1.
IIpe3 1994 pbpKOBOAM MHCTUTYTa KAaTO HErOB AMPEKTOP, a
npe3 2009 1. cneyenBa DynOpailT cTuneHus 3a Mpenoja-
BaTeJcKa U M3CciefoBaTelcka JeHHOCT BbB Dakynrera Ho
oO1ecTBeHO 3/1paBe Ha YHUBepcuTeTa B [INTCOBPT.

bopsana bapoykosa

NEW BOOKSNUTRITION

view of international, European and national legislation.
In the second, third and fourth chapters deal with physical,
chemical and biological factors of the work environment
and theirimpact on workers’ health. Considerable attention
is paid to injuries and diseases induced by them. Chapters
5 and 6 are devoted to occupational ling and skin diseases.
Occupational carcinogens are presented in Chapter 7,
together with their definition and classification and
related malignancies. Topical issues such as occupational
stress, burnout, sick building syndrome and multiple
chemical sensitivity are discussed in Chapters 8,9 and
10. The last chapter points out the need for prevention of
diseases of social concern, describing possible approaches
to emergency and crisis situations. An integrated system
for monitoring chemical and biological hazards is also
proposed.

Charts and tables contribute to the user-friendly
presentation of matter. The accurate bibliography covers
the most authoritative and current sources. Key terms
frequently referring to English terms further facilitate
students and all those who will use the textbook as a
guide and a tool for training and raising awareness. The
European approach to addressing problems will enable
them to quickly navigate in the structure, legislations,
tasks and activities of key stakeholders in the field of
occupational health and safety at both national and
international level.

*kk

Prof. Elisaveta Stikova, MD, PhD. is a lecturer at the
Faculty of Medicine of the University “St. Cyril and
Methodius “in Skopje and member of the scientific staff
of the National Institute of Public Health of the R. of
Macedonia. In 1994 she was appointed Director of the
National Institute of Public Health. In 2009 she was
Fulbright visiting scholar at the Pittsburg University,
Graduate School of Public Health.

Bryana Barbukova
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YKA3AHNA 3A ABTOPUTE

“BbArapcko cnucaHue 3a obuwecTseHo 34paBe” e mHoronpoduaHo cnu-
CaHWe, KOeTo BK/ItOYBa Ny6aMKaumm B 061acTTa Ha 34paBHaTa NOAUTUKA,
34paBeEH MEHUAKMDBHT U MKOHOMMKA, ENUAEMMNONOTUA HA HEMHDEKLMO3-
HUTE 1 3apa3HuTe 60MecTu, 34paBeTO Ha HaceNeHUeTo /keHute/aeuara/,
nNpomoLMs Ha 34paBeTo U NpodunakTMKa Ha BonecTute, OKOHA cpesa u
34paBe, XpPaHU U XpaHeHe, TPYA0Ba MeAMLMHA, NCUXMYHO 34paBe, KpU3nc-
HU CUTyaumm n obLecTBeHO 3apase. MaTepuanuTe ce oTneyaTsaTt Ha 6ba-
rapcKu 1 aHrIMIMCKM e3uK. B cnucaHueTo ce ny6inkyBaT:

- HayuHu ctatum (8o 12 ctp.): CtatunTe BK/ItoYBaT: BbBeaexue, Len,
MaTtepwuan u metogym, Pesyntatu, O6cbKaaHe, 3akatoueHme n Kuuronuc

- 0630pu (80 12 cTp.): 0630pUTE TPAGBA Aa NPEACTABAT 3HAUYMMMU TEMU B
obnacTTa Ha 0bLLEeCTBEHOTO 34paBe.

- Auckycusa, nosmumm (80 6 cTp.) - 3acArat BcAKa 061acT Ha 06L,ecTBEHOTO
3apase.

- MHeHusa, cbbutua (80 1 cTp.) - NPeaCcTaBAT aKTyasHW1, 3HAYMMU UK
OMCKYCUOHHMW NPo6aeMU 1 BaskHU CbOUTUA.

- MMpeacTassaHe Ha HOBU KHUrKM m1an codTyep (a0 1 cTp.)

OmzosopHocm Ha asmopa: BcuykM npescTaBeHn 3a nybanKyBaHe ma-
Tepvanv Tpabsa Aa 6baaT OpUrMHANHU Pa3paboTKK, KOUTO He ca Nyb6AnKyBa-
HM A0 TO3U MOMEHT U He ca nofajeHn 3a nybaukysaHe apyrage. Mpuetute
pbKONUCK He moraT aa 6baat ny6/anKyBaHu cnep ToBa B APYTY U3AaHUA B
CbLUMA BUA, U3LAN0 UAN HA YaCTU U Ha KaKbBTO U Aa 61no esuk, 6es cbrnacu-
€70 Ha “Bb/Arapcko cnucaHue 3a obLecTBeHo 34pase”. ABTOpUTE OTroBapaT
3a BCUYKM 4aCTW OT MaTepurana cu.

HayyHa emuka: OTroBOpHOCT Ha aBTOpUTE € Aa YAOCTOBEpAT, ye
BCAKO M3CNefBaHe Bbpxy Xopa e 6uno o406peHo OT KoMUCKA NO meam-
LMHCKa eTuKa.

ModasaHe Ha pvKonucume: MaTtepuanute Tpabsa ga 6baaT nogasaHu
B €/1eKTPOHEH BUA, (N0 eNeKTPOoHHa nota uam Ha CD/anckeTa) u Kato neyat-
Ho Konue (2 konua, bopmat Ad). MaTepuanuTe oT 6bArapckuTe asTopu Tpab-
Ba Aa 6b4aT Ha 6BbAraPCKM M AHIIMIMCKM €3U1K, @ Ha aBTOPUTE OT YyXKOMHA Ha
AHTTINACKM €3WK.

ModzomoeKa Ha pvKonuca:

MpudpyxcumenHo nucmo: PbKonucsT TpAabea Aa 6bae NpUAPYKEH C MUCMo,
YAOCTOBEPABALLO, Y€ MATEPUANBT U JAaHHUTE WM YAaCTU OT TAX He ca bunn
ny6AnKyBaHu focera (OCBEH KaTo Pe3tome), KaKTO M Ye MaTepUantt He e Noja,
reyaT 1 He e Bb3/IOXKEH 33 PeLeH3NpaHe B APpYro U3gaHue.

3aenaeHa cmpaHuya:
- Bwua Ha pbKonuca (opurMHanHa ctatus, 063op v ap.)

- 3arnasuve, MMeHa Ha aBTopuTe 1 MeCTOpa6OTa no Bpeme Ha
U3roTBAHE Ha MmaTepuana.

- MIme n nbaeH agpec Ha KopecnoHAMPaLLua aBTop, TenedoH, enekT-
pOHHa nowa

- BnarogapHOCTM KbM MLA M KONETU C MPUHOC 3a U3CaeABaHeTo.

YKa3aHus 3a ogpopmaeHue Ha mamepuanume: M3nonssat ce mep-
HU eAMHULM Ha MexAayHapoaHaTta cuctema Sl. [la ce M36ArsaT akpoHUMM,
OCBEH aKo He ca obLonpreTn. AKpOHUMUTE U CbKpaLLeHuATa ce geduHmpat
npu nbpeaTa UM ynotpeba B TekcTa. PaiinoseTe Ha pbKonuca ce NoAasaT BbB
dopmart Ha Microsoft Word. ®opmaTsT Ha cTpaHuuuTe Tpsbsa Aa 6bvae Ad ¢
noseta ot 2,5 cm oT BCUYKM cTpaHK, wpudTsT 12-point Times New Roman ¢
1,5 nHTepBan mexay pegoseTe. TEKCTHT ce NOAPABHABA CAMO OT JIABO.

Pestome: 3a Hay4yHM CTaTUK Ce NOATOTBA pe3tome CbC CnefHaTa CTPYKTypa
u noasarnasus: O6ocHoBKa, Llen, Metogm, Pesyntatv n 3akatoyenue. Mpu
maTepuanu 6e3 cTpyKTypa (Hanpumep, METOAO0NOTUYHU MaTepuanu) ce fo-
NycKaT pe3toMeTa, HECTPYKTYPUPAHU N0 ropHUA HauuH. PestomeTto Tpabea aa
CcbAbprKa He noseye oT 250 aymu.

Kntovosu dymu: MpepacTasAT ce cnepq pes3tomeTo.

Tabauyu: TabnuuwnTe TpsAbGBaA Aa MMAT ACHW 3arn1aBua U NPU HEOH6XoAMMOCT
0b6acHUTENHN BenexkKkn nog yepTa.

duzypu: Bcsaka durypa ce nogasa Kato otaeneH 4okymeHT/daiin (8 rpadu-
yeH popmar - _tif, _.jpg). Purypute ce Homepmpart no pesa Ha LUTUpPaHeTo
MM B TeKcTa. Beaka durypa Tpabsa ce npuapyrkasa ¢ KpaTka ereHaa Ha oT-
[AeNHa cTpaHuLa, KoAaTo cneasa KHuronuca u e yact ot TekcToBuA daiin. B
MaTepuanuTe Ha GbAraPCKUTE aBTOPM 3araBUATA U TEKCTBT BbB GuUrypute
TpabBa ga 6b4aT HAa 6bAraPCKM U AHINICKU €3UK.

KHuzonuc: LUnTnupaHuTensTouHMLuMceHomepupaTnopegaHano-
CO4YBaHeETOMMBTEKCTanceonnceaTHenocpeacTBeHOCNe40CHOBHUATEKCT.
B TekcTa HOMepBT Ha LUMTMPAHMA U3TOYHUK Ce NOCTaBA B cKobu.
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INSTRUCTIONS FOR AUTORS

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 SI 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.

Key words: After the abstract key words should be
provided.
Tables:  Tables should have clear titles and explanatory footnotes.

Figures: Each figure should be submitted as a separate document.
Submit figures in final form, suitable for publication (_.tif, _.jpg)..
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.

B = W 2013 ™ W = BULGARIAN JOURNAL OF PUBLIC HEALTH™ ™ M Vol.5 W M No1m ™ m =









