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BBITAPCKO CMUCAHUE 3A OBLLECTBEHO 30PABE
ODULIUANHO U3OAHUE HA HALMOHANHUA LEHTBP MO
OMA3BAHE HA OBLLECTBEHOTO 3[1PABE

LIEN U OBXBAT

“bbnrapcko crnvcaHme 3a 06LLEeCcTBEHO 3apaBe” € MHOroMpPOMUITHO crucaHme,
KOeTO BKIto4Ba Nybnukaumm B 06nacTTa Ha 3apaBHaTa NnonuTuka 1 NpakTuka,

3ApaBHUSA MEHUIKMBHT 1 MIKOHOMMKA, ENUAEMUONOris Ha
HeUHEKLMO3HUTE 1 3apa3HinTe BONeCTy, 3apaBe Ha HaceneHNeTo
(eHnTe,Aeuara), MpOMoLMS Ha 3apaBeTo M NpodunakTka Ha GonecTuTe,
OKOMHa cpefa ¥ 3apase, TPYAOBa MeANLIMHA, XpaHU 1 XpaHeHe, KpU3NCHM
cuTyaLmu 1 0BLLyecTBeHO 3apaBe, NCUXMYHO 3apase. CnncaHneTo faBa
hopyM 3a AMCKyCcUs MO akTyanHu npobnemu Ha obLLECTBEHOTO 3apaBe B
Bwrrapus, Espona, CALL v ap. cTpanu. B cneynantu npunoxexus ce
nybnukyBaT Matepuanu, NOCBETEHU Ha aKTyanHu TEMU, NPOy4BaHuS,
pestomeTa v JOKNaam 0T MEXAYHaPOAHM W HALMOHAMHN Hay4HU DOpYMM 1
Kpbrv Macu. CncaHneTo Mma 3a Len aa nonynsipuanpa 1 Hacbpyasa
n3cneasaHus, [OOpK NpakTUkW, NONUTUKK, yNpaBeneHue n obpasoBaHne B
obnactTa Ha 06LLecTBEHOTO 3apaBe. M13nn3a B 4 KHUKKM FOANLIHO Ha
6bnrapcku U aHrMUIACKN e3uk, NyBnnKyBaHU Ha MHTEPHET CTpaHuLaTa Ha
HaumoHanH1s LieHTbp No 06LLECTBEHOTO 3paBe aHanman
(http://ncpha.government.bg)
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BE3OMACHOCT HA XPAHUTE

HPLC METOA
3A OMNPEAENAHE MUTPALIUATA
HA BUCDEHOIT A
B BE3AJIKOXOJTHUA HATMUTKW,
CbXPAHABAHU B METAJIHU
KEHYETA

Cgeriia YaBaaposa, Tepu Bpaouesa,
Tansa bapakosa

Hayuonanen yenmwvp no obwecmeaeno 30page u aHaiusu

PE3IOME

Excnosuyuama om Xxumuynume eHOOKPUHHU HAPYWUMENU
8bPXY UOBEUIKOMO 30pdAse, NPeoCcmasisiga 201sM UHmepec.
bucgenon A (BPA) e cvedunenue, umumupawo oeticmeue-
MO Ha JicencKume noiosu xopmonu. Mzeecmna e necosama
MOKCUYHOC NO OMHOUEHUE HA PEnPOOYKMUBHAMA U HePE-
nama cucmema. bucgenon A e xumuuno cveounenue, ¢ uiu-
POKO npunodicenue 6 mamepuaiume, 61u3aui 6 KOHMAaKm ¢
xpanu. Toil ce u3non36a 21A6HO KAMO MOHOMED NPU NPOU3-
600CMBOMO HA NOTUKAPOOHAMHU U eNOKCUOHU cMoau. Enok-
CUOHUMeE CMONU Ce U3NON38AIM HAU-Y4eCno 3d HANpaeama Ha
3aUUMHU NOKPUMUSL HA KOHCEPBHU KYMUU 3d CbXPAHeHUue Ha
xpanu u nanumku. Muepayus na ducghenon A om 3awumno-
Mo NOKpumue 6 HanumKume Modice 0d UMa 8 pe3yamam Ha
HeNnvIHO NPOMEKbIL NPOYEC HA NOTUMEPUAYUSL UTU 8 Pe3)il-
mam na xuoponusa. OCHOGHAMA eKCRO3UYUSL HA Nompeoume-
JUme cmaga upe3 KOHCyMayus Ha Xpanu 1 HAnumKu, eie3iu
6 KOHMAKM ¢ eNOKCUOHAMA CMOIA, NOKPUBAUA OMEbIMPE Me-
Mannume OnaKo8KuU.

Hacmosawomo npoyusane uma 3a yen 0a ycmanogu oaiu uma
muepayus Ha oucgenon A om memannu KeHuemd, 8 KOUMo
ce cvxpanaeam eazupanu 6e3arkoxonnu Hanumku. Mzcieo-
8anemo e nvpeo 3a OBAAPCKUS NA3Ap U 0A68d UHDOPMAYUsL
3a NOMEHYUATHUS PUCK 3a nompedumenume om Muepayusima
Ha sewecmeomo. Uscneosanu ca oowo 150 npobu om 5 pas-
AauyHu euda beszanxkoxonnu nanumku — ,, Koxa-xona“, , @an-
ma*, ,,Cesvn vn"“, ,,Cnpatim™ u ,, Tonux“. Bcuuku npobu ca
AHATU3UPANU Ype3 BUCOKOeHEeKMUBHA Mmeuna Xpomamozpa-
@us. Cvenacno Pecnamenm Ne 10/2011 epanuyama na cne-
yugpuuna muepayus 3a obucgenon A e 0,6 mg/kg. Ilonyuenume
pe3yimamu nokazeam, ye muepayusama Ha oucgenon A 6 bes-
QIKOXONIHU HANUMKU, CbXPAHABAHU 6 KeHUemd, e 8 KoJuye-
CMBa 3HAYUMENIHO NO-HUCKU OM SPAHUYAMAa HA cneyu@uiHa
Mmuepayus Ha BPA.

KuarouoBn nymm: 6uchenon A, 6e3aIK0X0IHA
HaNUTKH, OBJITAPCKH 1azap

BbBEOEHUE

MeTtanaurte KCHYCTA, U3IOJ3BAHU 3a CbXPAHCHUC HA XpaHU U
HAITUTKHU, UMAT ThHKO [IOKPUTUC OT BbTPCIIHATA CTPaHa, KOC-
TO € HCO6XOIU/IMO 34 NpeANa3BaHe OT KOPO3HA Ha KCHYCTATA

FOOD SAFETY

HPLC METHOD
FOR DETERMINING
THE MIGRATION
OF BISPHENOL A
IN BEVERAGES STORED
IN METAL CANS

Svetla Chavdarova, Terry Vrabcheva,
Tanya Barakova

National Centre of Public Health and Analyses

ABSTRACT

Exposure to the chemical endocrine disruptors on
human health is of great interest. Bisphenol A (BPA) is a
compound mimicing the action of female sex hormones.
1t is known its toxicity to the reproductive and nervous
system. Bisphenol A is a chemical compound widely used
in the materials that come into contact with foodstuffs.
It is mainly used as a monomer in the manufacture of
polycarbonates and epoxy resins. Epoxy resins are most
commonly used to make protective coatings of cans for
food and beverages. Migration of Bisphenol A may be
a result of incomplete flowed polymerization process
or after the hydrolysis. The main consumer exposure
is through consumption of food and drinks, come into
contact with the epoxy resin coated metal packaging.

This study aims to determine whether there is a
migration of Bisphenol A from metal cans, which are
used to store carbonated soft drinks. The study was first
for the Bulgarian market and provides information on
the potential risk to consumers from the migration of the
substance. They were analyzed 150 samples of 5 different
types of soft drinks - «Coca-Colay, «Fantay, «Seven
Up», «Spritey and «Tonicy. All samples were analyzed
by HPLC. According to the Regulation Ne 10/2011 the
specific migration limit for Bisphenol A is 0,6 mg/kg.

Key words: bisphenol A, soft drinks, Bulgarian
market

INTRODUCTION

Metal cans that are used for storage of food and drink
have a thin coating on the inside, which is necessary to
prevent corrosion of cans and contamination of food and
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BE3OMACHOCT HA XPAHUTE

1 3aMBbPCSIBAHE HA XPAHHUTE U HAIUTKUTE C PA3TBOPCHH Me-
tanu. [TokpuTHEeTO moMara ChIo 3a Mpe/ana3BaHe Ha KOHCEP-
BHUPAHUTE XPaHU OT OAKTEPHAITHO 3aMbPCIBAHE, 3aa3BaliKu
Ka4eCTBOTO M BKyCa Ha XPaHUTEITHHUTE MPOAYyKTH. OCHOBHO
BBTPCIIHUTE MOKPUTHS HA KEHUYETATa C€ MPUTOTBAT OT €r0-
KCHJIHU CMOJIH, TIOPAJU TEXHUTE KauecTBa KaTo: M3IPbHKIIU-
BOCT, aJ[X€3UBHOCT, ()OPMOBAHE M XUMHUYECKA PE3UCTEHTHOCT.
Te3u MOKPHUTHSI ca MHEPTHU M CE M3MOJ3BAT BEYe MOBEYE OT
50 roguHwM.

bucdenon A (BPA) e kiitouoBa cTpyKTypHa eJUHHIIA HA €TIOK-
cunnute cmoiu (1,2). Ipe3 1995 1. Brotons u cbaBT. (3) cb00-
masat, ue BPA Moxe 1a MUTpUpa OT MOKPUTHETO HA KEHYe-
TaTa B XpaHara B pe3yJITaT Ha HEMI'BJIHO IIPOTEKBJI IPOLEC Ha
MOTMMEPU3AIUS UITH B PE3YJITAT HA XUAPOIH3a.

WuTepecst kbM Oncdenon A ce apku Ha dakra, 4e e che-
JIMHEHHE, UMUTHPALIO JISHCTBUETO Ha )KEHCKUTE MOJIOBU XOP-
MOHH. V3BecTHa € HeroBaTra TOKCHYHOCT IO OTHOIICHHME Ha
perponyKTHBHATA U HEpBHATA cucTeMa. Toif e ¢ HucKa ocTpa
TOKCHYHOCT IIPU BCHYKHU ITBTHINA Ha EKCIIO3UIIS, BAXKHU 32
YOBEMIKOTO 31paBe (4). Ompenenst ce KaTo ApasHel] pecr-
paTopHaTa cUCTEMa M B ChCTOSHUE J1a MTPEAN3BUKA CEPHO3HO
yBpexaaHe Ha ouute. BPA mpoBokMpa KOXKHO-CEH3UTHBEH
OTTOBOp MpPHU XOpaTa M BB3MOKHOCT 3a HaMaJIsiBaHe Ha Qep-
traHOCTTa (5). OCHOBHATa EKCMO3WIHA Ha TOTPEOHTETUTE
CTaBa upe3 KOHCYMallHsl Ha XpaHH U HAIIUTKH, KOUTO Ca B KOH-
TaKT C SMOKCH/IHATA CMOJIa, TOKPUBAIA METATHUTE OMAaKOBKH.
Cwpriacuo Pernament Ne 10/2011 rpanunara Ha crienudruHa
Murpanus 3a ouchenon A e 0,6 mg/kg. 3a onpezensHe MUurpa-
nusaTa Ha BPA ce usnonssar HPLC u GC/MS meronu.

LEN

OcHOBHAaTa I1eJT Ha HACTOAIIETO MpoydBaHe Oe maa ce paspa-
6otu u BHenpu noaxoasan] HPLC meTon 3a onpenensHe Mur-
pamusaTta Ha BPA B 0€3a7KOXONHHM HAaNWTKH, ChXpaHSBAHU
B METaJHM KeHdeTa. BaxkHa 3amaua O¢ ONTHMH3MPAHETO U
aZlaITHPAHETO HA XPOMATorpa(cKuTe yClIoBHs KbM CIEIHU-
¢uaHOCTTA Ha BCeKH NPOAYKT. C yTBBPAEHUS METOX HC-
KaxMe Ja nmpoyduMm murpanusta Ha BPA B mazapuu mpobu
0€3aIKOXOTHY HANTUTKH, CbXPaHsIBaHU B METATHU KEHUETA U
IIMPOKO MpeIaraHy Ha OBJITapcKus masap.

MATEPWAJIU U METOONU

Anapamypa u xpomamozpaghcku ycroeusi

B otnen ,,Marepuanu 3a koHTakT ¢ Xpanu~ kbM HIIO3A
Osixa pa3pabOTeHH U EKCIEPUMEHTHPAHU JIBa TEYHOXPOMa-
torpad)cku MeToja ¢ u3noj3BaHeto Ha amapat AGILENT-
SERIES 1050, npousseneH ot ¢pupma Agilent Technologies,
CAILl. 1 nBata MeToma ca 00paTHO (a30BH, U3MOJI3BAIIH KO-
noHa Purospher RP-18(5pum) n mobunna ¢asza meranon : Bona
=60 : 40, kaTO IBPBUAT METOJI H3M0JI3Ba (PIyOpPECICHTHA JIc-
TeKLHus, a BTopusr - UV Takasa.

I[BaTa METOJa 0s1xa NOAJIOKCHU Ha CpPaBHUTCIHA OICHKA
Karto fnejira Oere Jla €€ ONITUMU3UPAT YCJIOBUATA HA aHAJIU3,
TakKa 4¢ J1a €€ YCTAaHOBAT MAaKCUMAJIHO HUCKU I'PAHUIIA HA KO-

4 HEE an EENR

FOOD SAFETY

beverages with dissolved metals. The coating also helps
to protect the canned food from bacterial contamination,
keeping quality and taste of food. Primarily internal
coatings of cans are made from epoxy resins because
of their qualities such as durability, adhesion, chemical
resistance and molding. These coatings are inert and are
used for more than 50 years.

Bisphenol A (BPA) is a key structural unit of epoxy
resins 5,7. In 1995 Brotons et al. 2 reported that BPA
can migrate from the coating of cans in food as a result
of incomplete realized polymerization process or as a
result of hydrolysis.

Interest in the bisphenol A was due to the fact that
it is a compound mimicking the effect of female sex
hormones. It is famous for its toxicity to the reproductive
and nervous system. It has a low acute toxicity in all
routes of exposure are important for human health 6.
It is defined as irritating to the respiratory system and
able to cause serious eye damage. BPA provoke skin-
sensitive response in humans and the possibility of
fertility reduction 10. The main consumer exposure is
through consumption of food and beverages that are in
contact with the epoxy resin coating metal packaging.
According to Regulation Ne 10/2011 the specific
migration limit for Bisphenol A is 0,6 mg/kg. In order
to determine the migration of BPA are used HPLC and
GC/MS methods.

PURPOSE

The main objective of the present study was to develop
and implement a suitable HPLC method for determining
migration of BPA in soft drinks stored in metal cans. An
important task was the optimization and adjustment of
the chromatographic conditions to the specificity of each
product. With validated method we wanted to investigate
the migration of BPA in soft drinks of market samples
contained in metal cans and widely available on the
Bulgarian market.

MATERIALS AND METHODS

Apparatus and chromatographic conditions

In the Department “Chemical substances, processing
aids and food contact materials” at the NCPHA were
developed and experimented two LC-MS methods using
apparatus AGILENT-SERIES 1050 manufactured by
Agilent Technologies company, USA. Both methods
are reversed-phase chromatography using a column
Purospher RP-18 (Sum) and mobile phase of methanol
: water = 60 : 40, the first method uses fluorescence
detection, and the second - UV one.

Both methods were subjected to a comparative
assessment as the goal was to optimize assay conditions,
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BE3OMACHOCT HA XPAHUTE

JIMYECTBEHO OIpEAESSHE U Ha OTKPUBAHE MPHU JOMYCTHMOTO
CHOTHOIIICHUE CUTHAJI/IIIYM.

Memod c ynmpaeuonemoea demekuyusi

3a KoJIn4ecTBEHOTO onpeensiHe Ha ducenon A ¢ UV nerek-
Top npu A = 280 nm Oerre nocrpoeHa KaauOpanroHHa KpUBa
4Ype3 MH)KEKTHPaHE Ha CPAaBHUTEIIHU CTaHIAPTHH Pa3TBOPH
¢ KoHIeHTpanuu Ha bucdenon A BuB Boma: 0.06; 0.30; 0.60;
0.90; 1.20 mg/l. Ilpu mocTposiIBAHETO HA KAJIHOpAIIMOHHATA
kpuBa (dur.1) 6eme nomyyeH KoepUIMEHT Ha Kopenanus R2
=0.99848, ¢ koeTo ce MOKpMBa HAMMBJIHO U3UCKBAHETO 32 JIH-
HeltHocT R2 > 0.996. bsixa nonyuyeHu ciaegHUTE NapaMeTpu
Ha meTona: rpanuna Ha otkpusane (LOD) — 0.03 mg/1 u rpa-
Huna Ha onpexaeisiae (LOQ) — 0.06 mg/1.

Que. 1. KanubpayuoHHa Kpusa Ha memoda ¢ UV demekmop

FOOD SAFETY

so as to establish maximum lower limits of quantification
and detection for allowable signal/noise ratio.

Method with ultraviolet detection

For quantification of bisphenol A with a UV detector at A
=280 nm was constructed a calibration curve by injecting
of reference standard solutions with concentrations of
bisphenol A in water: 0.06; 0.3; 0.60; 0.90; 1,20 mg/l1. In
the construction of the calibration curve (Figure 1) was
obtained a correlation coefficient R2 = 0,99848, thus, the
linearity condition R2 > 0,996 is fully met. The following
parameters of the method were derived: limit of detection
(LOD) - 0,03 mg/l and the limit of quantification (LOQ)
- 0,06 mg/I.

Fig. 1. Calibration curve of the method with a UV detector

Calibration Curves

+ R

[t
0 05 1
Amount[ng/ul]

bisphenol A at exp. RT:

VWDl A, Wavelength=280 nm
Correlation: 0.99848
Residual Std. Dev.: 2.80881
Formula: y = mx + b

m: 95.08953

1.08071le-1
Amount [ng/ul]

b
x:
y: Area

Memod c ¢pnnyopecyeHmHa demekyusi

KanuOpannonna kpuBa Oerie mocTpoeHa ¢ mpubaBsiHe Ha
JIBE JOM'BITHUTCIIHUA MO-HUCKH KOHIICHTPAIUU Ha OUCGHEHOI
A BBB Boga: 0.01; 0.03; 0.06; 0.30; 0.60; 0.90; 1.20 mg/1. Toa
CTaBa B3MOXHO MMOPAJIN MO-T00PUTE XapaKTePUCTUKH U BHU-
COKa uyBCTBUTENHOCT Ha FL ieTeKTOp, MO3BOIISIBAIL OTYHTA-
HETO Ha MO-HUCKU KOHIIEHTPAILMU [PH ONTHUMAIIHO ChOTHO-
[ICHUE CUTHAJI/IITY M.

[Tpn moctposiBaneTo Ha KaiauOpannoHHara Kpusa (Pur. 2)
Oeme momyveH koeuuueHT Ha Kopenanus R2 = 0.99935, mo-
KpHUBaIl[ HAITBJTHO M3UCKBAHMATA 3a THHEHHOCT R2 > 0.996.
CrenHute napaMeTpu Ha MeToza Osxa MoJyueHH: IpaHula
Ha otkpuBane (LOD) — 0.005 mg/1 u rpanuna Ha onpeaessiHe
(LOQ) — 0.01 mg/1.

Que. 2. KanubpauuoHHa Kpusa Ha memoda ¢ FL demekmop

Method with fluorescence detection

A calibration curve was constructed by adding two
additional lower concentrations of bisphenol A in
water: 0.01; 0.03; 0.06; 0.30; 0.60; 0.90; 1,20 mg/l. This
became possible due to better performance and higher
sensitivity of FL detector, allowing the reporting of lower
concentrations at optimum signal/ratio.

In the construction of the calibration curve (Fig. 2)
was obtained a correlation coefficient R2 = 0,99935
covering completely linearity requirements R2 >
0,996. The following parameters of the method were
derived: the limit of detection (LOD) - 0,005 mg/l and
the limit of quantification (LOQ) - 0,01 mg/I.

Fig. 2. A calibration curve of the FL detection method

Calibration
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BE3OMACHOCT HA XPAHUTE

OT CpaBHUTEIHOTO TEYHOXPOMATOrpPa)CKO H3MUTBAHE C
UV u FL gerexkuus ce Hajnoxku u3noyizBaHeto Ha FL nerek-
TOp TOPaJy MO-BUCOKATAa YyBCTBUTEIHOCT M JOCTUTAHE HA
MO-HUCKH TPaHUIIM HA OmpenessiHe u oTkpuBaHe. OT npe-
CTaBEHUTE XpOMATOTpaMH Ha €JIUH U CHIIH CTAHAAPTEH pas-
TBOp MPU BCEKU OT JIETEKTOPUTE, CE BHXKAAT MO-SICHU MTUKOBE
1 n3uncteHa 6a3osa unus (dur. 3) npu FL nerexrop B cpas-
Henue ¢ UV gerexrtopa.

Que. 3. Xpomamozpamu Ha cmaHOapmeH pa3meop C KOH-
ueHmpauyusi Ha bucgbeHon A 0,06 ug/ml npu memoda ¢ FL
demekuyus u npu memoda ¢ UV demekyus

Memoo ¢ FL demekuyusi

FOOD SAFETY

From comparative LC-MS testing with UV and FL
detection was imposed the use of FL detector due to
the high sensitivity and reaching the lower limits of
detection and determination. From a chromatogram of
the same standard solution at each of the detectors can
be seen clearer peaks and cleared base line (Fig. 3) in
the FL detector compared with a UV detector.

Fig. 3. Chromatograms of a standard solution with
a concentration of bisphenol A 0,06 ug/ml in the FL
detection method and in the UV detection method

FL detection method
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Cren oxonuaresiHoto m3bupane Ha HPLC wmeton ¢ dumyo-
pEeCLIEHTHA JIETEKIUs 10 eKCIepHUMEHTaJIeH BT OsXxa MO-
OpaHu ApYTHUTE MOAXOASIIN 33 BCEKH aHAIU3UPAH MPOTYKT
YCIIOBUSI, KAKTO CJIe/[BA!

e Komona — oOpatHodaszoBa komoHa Purospher RP-
18(Spm);

*  MoOuina a3za: metanon : Bona = (60:40);
e FL nerexmmsa: Ex =235 nm u Em = 317 nm;
e Wmxekuunonen odem — 50 pl;
e CKOpoCT Ha MOTOKA:!

- 0,5 ml/min 3a ,,Koka-xona“;

- 0,8 ml/min 3a BCHYKHM OCTaHAIN aCOPTUMEHTH;

6 HEE an EENR

After the final selection of the HPLC method with
fluorescence detection experimentally other conditions
suitable for each product analyzed were selected as
following:

e Column - reversed phase column Purospher RP-18
(Spm);
*  Mobile phase: methanol:water = (60:40);
e FL detection: Ex = 235 nm and Em = 317 nm;
* Injection volume - 50 ul;
*  Flow rate:
- 0,5 ml/min for «Coca-Colay;

- 0,8 ml/min for all other assortments;
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BE3OMACHOCT HA XPAHUTE

e TI'panuna Ha oTkpuBane Ha metona (LOD) — 0.005 mg/l;
e I'pannna Ha onpexemnsine (LOQ) — 0.01 mg/1.

Pa3zpaborenust meton Oerre Bepuduupa B oTaen ,,Marepu-
alli 32 KOHTAKT C XpaHU B TPU TOYKH OT paOOTHHS 00XBaT
—(0.042 + 0.009) mg/1, (0.517 £+ 0.034) mg/1, (1.043 + 0.045)
mg/l u ca onpeneseH! BCHYKU aHAJTUTUYHU [TApAMETpPH: Tpa-
HUIIa Ha OTKPHBAHE /TPU IIBTHU IIyMa/; FPAHHIIA HA OTpe/Iesi-
He /iect mbTU myma/; padoren ooxaart (ot 0.01 mo 1.20 mg/l);
rpanuiia Ha nmoBTopsiemocT (n=10); Bp3npouszBoauMocT (n=15);
TouHocT/0TMecTBaHe (n=10); 4yBCTBUTEIIHOCT (OT HAKJIOHA HA
kanuOparnoHHaTa rpaduka); HeonpeaeneHocT (n= 10).

lMpoé6u:

W3cnenBanum ca metr Buja 0e3aiKOXOJHM HAmUTKHU (,,Koka
kona“, ,MDanta — moptokan®, ,CeBbH Bm°, ,CHpat” u
LHlIBerc — ToHUK™), B MeTasHu KeHdeta ot 330 ml 3a cme-
uuduuHa Murpanus Ha oucenon A. [IpoOute ca HabpaHu
oT Thproeckata mpexa Ha rpajg Codus — no 30 nmpodbu oT
Bcekr acopTuMeHT (0010 150 mpobu). AHAIU3BT BKIIOYBA
Jlera3upaHe Ha poOuTe Ha yATPa3ByKOBa BaHa U MOCIIE/IBA-
o nupektHo HPLC onpenensue Ha ouchenon A npu ropec-
MOMEHATHTE YCIIOBHS, ChITIACHO BUa Ha MpobaTa.

FOOD SAFETY

*  Limit of detection of the method (LOD) - 0,005 mg/1;
e Determination limit (LOQ) - 0,01 mg/I.

The developed method was verified in Department
“Chemical substances, processing aids and food contact
materials” at three points of the performance range -
(0,042 = 0,009) mg/1, (0,517 & 0,034) mg/1, (1,043 £ 0,045)
mg/l and were defined all analytical parameters: detection
limit (three times the noise); limit of determination (six
times the noise); operating range (0.01 to 1,20 mg/1); limit
of repeatability (n = 10); reproducibility (n = 15); accuracy/
shift (n = 10); sensitivity (the slope of the calibration plot);
uncertainty (n = 10).

Samples:

Five types of soft drinks («Coca-Colay, «Fanta - orange»,
«Seven Upy, «Sprite» and «Schweppes - tonic») were
examined in metal cans of 330 ml for specific migration
of bisphenol A. The samples were collected from the
commercial network in Sofia City - 30 samples of
each variety (total 150 samples). The analysis involves
degassing of the samples using ultrasonic bath and
subsequently direct HPLC determination of bisphenol A
in the above mentioned conditions according to the type
of sample.

¢ Prigiest
s e T R

— =

PE3YNITATU U OBCBbXAOAHE

Hactosimero nmpouBaHe € mbpBO 3a bbarapus n umarmre 3a
en paszpaborBaneTo u Bepudunupaneto Ha HPLC merton 3a
OTpesieNITHEe MUTpaIusATa Ha Oucdenon A B 0€3aIKOXOITHH
HaIUTKH, CbXPAHSIBAHHU B METAJIHN KeHUYeTa. bsixa cpaBHEHH
nBa gerektopa (UV u FL) Ha amapata u ce yCTaHOBH, 4e€ TIPH
FL netekTop mmMame NHO-BHCOKAa YyBCTBHTEIHOCT, MO-SCHH
MTUKOBE, N3UNCTEHA 0a30Ba IMHUS U O0gXa IOCTUTHATH 1T0-HU-
CKHM TpaHUIM Ha onpezensiHe u orkpuane. C Taka pazpado-
TEHUSI METOJ[ M3CIEABaXMe 5 acOpTHMEHTa O0e3aJIKOXOJIHHU
HanuTKH, 110 30 Tpodu OT BCEKH aCOPTHMEHT.

B Tabn. 1 ca mocoyenu 3a BCEKU aCOPTUMEHT Opost aHaTU3Mpa-
HU TpoOH crpsiMo Opost TpoOH, MpHU KOUTO Oellie ycTaHOBEeHA
murpanus Ha BPA. TIpencraBenu ca cbhIllo MUHUMAJIHOTO H
MaKCHMaJIHOTO KomnuecTBO Ha BPA, Mmurpupano B HanmuTkaTta.

RESULTS AND DISCUSSION

This study is the first ever performed for Bulgaria and
aims at the development and verification of HPLC
method for determining the migration of bisphenol
A in beverages stored in metal cans. There have been
compared two detectors (UV and FL) of the device and it
was found that the FL detector shows higher sensitivity,
clearer peaks, cleared baseline and lower limits of
detection and determination were achieved. With this
advanced method we have studied five assortments of
soft drinks by 30 samples of each variety.

In Table 1 are set for each range the number of samples
analyzed according to the number of samples in which
it was established BPA migration. Minimum and
maximum BPA amounts that migrated in the drink are
also presented.
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BE3OMACHOCT HA XPAHUTE FOOD SAFETY

Ta6bnuya 1. Muepayus Ha 6ucgheHon A no acopmumeHmu Table 1. Migration of Bisphenol A by assortments
Ne | AcopTumeHT Bpo# aHanusnpanHu Min, Max, Ne [ assortment | Number of analyzed Min, Max,
npo6u / bp. npobu, npn | mg/l mg/I samples / number of | mg/I mg/I
KOWTO e yCTaHOBEeHa samples in which it is
Murpauma established migration
1 | Koka-kona 30/0 ND* ND* 1 | Coca Cola 30/0 ND* ND*
2 | ®aHTa - 30/0 ND* ND* 2 | Fanta— 30/0 ND* ND*
nopTokan orange
CeBbH bN 30/12 0.0186 | 0.0239 3 | Seven up 30/12 0.0186 | 0.0239
4 | Cnpant 30/30 0.0170 | 0.0200 4 | Sprite 30/30 0.0170 | 0.0200
Weenc— 30/0 ND* ND* 5 | Schweppes 30/0 ND* ND*
TOHWK — tonic
ND* < LOD (epaHuya Ha omkpugaHe = 0.005 mg/Il) ND * <LOD (limit of detection = 0,005 mg /)
ITpu 42 (28%) ot obmust 6poit mpodu (150 6post) € ycraHoBe- In 42 (28%) of the total number of samples (150 pieces)
Ha murpauus Ha ouchenon A. OTKPUTHTE CTOWHOCTH Bapu- was established migration of bisphenol A. The established

par mexay 0.0170 u 0.0239 mg/l, npu rpanuna Ha OTKPUBaHE values ranged between 0.0170 and 0,0239 mg/l with a
Ha metoma (LOD) 0.005 mg/l u rpaHuma Ha KOJIHMYECTBEHO limit of detection of the method (LOD) 0,005 mg/l and
onpenensue (LOQ) — 0.01 mg/l. Murpauus na BPA ne Ge limit of quantification (LOQ) - 0,01 mg/l. Migration of

oTkpuTa npu acoprumenTuTe Koka-xoina, ®anra-noprokas u BPA was not detected in the assortments Coca-Cola,
[IBernc-Tonuk. Haii-uuckara croitHoct Ha BPA ¢ nipu HamuT- Fanta orange and Schweppes tonic. The lowest amount
ka ,,Copait* — 0.0170 mg/l, a Haii-BuCOKaTa — MPU HATMTKA of BPA is in the drink «Sprite» - 0,0170 mg/l, while the
,,CeBbH b1 — 0.0239 mg/1 (Dur. 4.). highest - in the drink «Seven Up» - 0,0239 mg/1 (Fig. 4).
Que. 4. Xpomamoepamu, nokasgaw,u Hall-HuUcka u Hal-8u- Fig. 4. Chromatograms showing the lowest and highest
coka cmouiHocm Ha BPA. value of BPA.
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BE3OMACHOCT HA XPAHUTE

W nBarta Buja HAMUTKU UMAT B CbCTaBa CH JINMOH U 3€JIEH JIU-
MoH (Lime) karo Harypannu apomaru. [logoOHu pesynraTu
ca MOJY4eHH MPH aHaJIOTMYHO Mpoy4YBaHe B ABcTpus (6), u3-
BbpiieHo ¢ HPLC meTon ¢ yopecuenten nerekrop. Cienu
ot BPA ca oTKpnTH BB BCHUKH JINMOH ChIbPKaI{ HATUTKH.

B Tab1. 2 ca mocoueHn HHIUBUIYATHUTE CTORHOCTH 33 BCEKH
SIMH OT aCOPTHUMEHTHUTE U JCKJIapUpaHus CPOK Ha TOTHOCT.

Tabnuuya 2. CrObpxaHue Ha bucgheHon A cnpsiMo cpoka
Ha 200HoCM.

ACOPTUMEHT U CPOK Ha FOAHOCT

FOOD SAFETY

Both types of soft drinks have in their composition lemon
and lime (Lime) as natural flavors. Similar results were
obtained in an analogous study in Austria 1, which was
performed by HPLC method with fluorescence detection.
Traces of BPA were found in all drinks containing lemon.

In Table 2 are set individual values for each of the
assortments and the stated expiry date.

Table 2. Content of bisphenol A against date of expiry.

Assortment and expiry date

Koka- CpoK Ha ®daHTa- CpoK Ha CeBbH CpoK Ha Cnpaiit CpoK Ha Lsenc— CpoK Ha

Kona rogHoct nopToKan | rogHoct BN rogHoct rogHoct TOHUK rogHoct

Coca Cola| Expiry date | Fanta- Expiry Seven Expiry Sprite Expiry Schweppes | Expiry

orange date up date date — tonic date

1 ND 08/01/16 ND 09/03/16 | 0.0208 01/08/15 | 0.0199 19/08/15 ND 06/11/15
2 ND 08/01/16 ND 09/03/16 | ND 27/01/16 | 0.0189 19/08/15 ND 06/11/15
3 ND 08/01/16 ND 05/01/16 | ND 27/01/16 | 0.0185 19/08/15 ND 06/11/15
4 ND 08/01/16 ND 05/01/16 | ND 27/01/16 | 0.0191 19/08/15 ND 06/11/15
5 ND 08/01/16 ND 31/10/15 ND 27/01/16 | 0.0190 19/08/15 ND 06/11/15
6 ND 08/01/16 ND 05/01/16 | ND 27/01/16 | 0.0185 19/08/15 ND 06/11/15
7 ND 08/01/16 ND 31/10/15 ND 27/01/16 | 0.0176 29/10/15 ND 29/08/15
8 ND 08/01/16 ND 05/01/16 | ND 27/01/16 | 0.0196 29/10/15 ND 02/10/15
9 ND 08/01/16 ND 05/01/16 | 0.0239 01/08/15 | 0.0204 19/08/15 ND 29/08/15
10 ND 08/01/16 ND 31/10/15 | 0.0172 01/08/15 | 0.0181 29/10/15 ND 06/11/15
11 ND 25/11/15 ND 30/10/15 | 0.0206 01/08/15 | 0.0170 29/10/15 ND 02/10/15
12 ND 08/01/16 ND 05/01/16 | 0.0208 01/08/15 | 0.0170 29/10/15 ND 06/11/15
13 ND 08/01/16 ND 05/01/16 | 0.0212 01/08/15 | 0.0173 29/10/15 ND 06/11/15
14 ND 08/01/16 ND 30/10/15 | 0.0201 01/08/15 | 0.0183 29/10/15 ND 06/11/15
15 ND 08/01/16 ND 05/01/16 | 0.0194 01/08/15 | 0.0181 29/10/15 ND 02/10/15
16 ND 08/01/16 ND 05/01/16 | 0.0200 01/08/15 | 0.0176 29/10/15 ND 06/11/15
17 ND 08/01/16 ND 30/10/15 ND 27/01/16 | 0.0179 19/08/15 ND 06/11/15
18 ND 08/01/16 ND 30/10/15 ND 27/01/16 | 0.0171 19/08/15 ND 06/11/15
19 ND 08/01/16 ND 30/10/15 ND 27/01/16 | 0.0188 29/10/15 ND 06/11/15
20 ND 08/01/16 ND 05/01/16 | ND 27/01/16 | 0.0182 19/08/15 ND 06/11/15
21 ND 08/01/16 ND 30/10/15 ND 27/01/16 | 0.0193 19/08/15 ND 29/08/15
22 ND 08/01/16 ND 05/01/16 | ND 27/01/16 | 0.0177 19/08/15 ND 06/11/15
23 ND 08/01/16 ND 05/01/16 | ND 27/01/16 | 0.0192 19/08/15 ND 02/10/15
24 ND 08/01/16 ND 05/01/16 | ND 27/01/16 | 0.0180 19/08/15 ND 06/11/15
25 ND 08/01/16 ND 09/03/16 | ND 27/01/16 | 0.0191 19/08/15 ND 02/10/15
26 ND 08/01/16 ND 31/10/15 | 0.0193 01/08/15 | 0.0182 19/08/15 ND 06/11/15
27 ND 05/02/16 ND 05/01/16 | 0.0186 01/08/15 | 0.0184 19/08/15 ND 29/08/15
28 ND 05/02/16 ND 09/03/16 | ND 17/01/16 | 0.0182 19/08/15 ND 06/11/15
29 ND 05/02/16 ND 31/10/15 | 0.0207 01/08/15 | 0.0178 29/10/15 ND 06/11/15
30 ND 05/02/16 ND 10/03/15 ND 27/01/16 | 0.0200 29/10/15 ND 06/11/15
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BE3OMACHOCT HA XPAHUTE

[pu ,,Cripaidt Bcuuku uscnenasanu 30 mpodu (100%) mokas-
BaT Murpanus Ha oucdenon A. Ilpu ,,CesbH b 12 (40%) oT
0610 30 mpoOu ca ¢ ycTaHOBEHa MUT'PaIHsI.

Ot Tabn. 2 MOXe [1a ce BHAM M3BECTHA 3aBUCHMOCT MEXIY
Murpamnusara Ha BPA B HanuTkata M cpoka Ha TOIHOCT, T.C.
MMPOABJDKUTECIIHOCTTA HA ChbXPAaHABAHC Ha HAllUTKaTa B KCH-
yeto. [Ipn HUTO enHa OT MpoOuTe OT 5-T€ aCOPTUMEHTA ChC
cpok Ha rogHocT 2016 1. He ce oTKkpuBa MuUrpanus Ha BPA.
Te3u mpoOM ca ¢ TO-KpaThK MEpUOJL Ha ChbXpaHEHHE, ThI KaTo
HanuTKuTe ca npurorseHu npes 2015 r. (1 ronuHa € CPOKBT
Ha TOJHOCT 3a Te3u Oe3anKoXolHU HanmuTKH). [IpoyuBaHeTo
T'H XBallla B HAYaJIOTO HA TSIXHOTO ChXpaHEHHUE. 3a pasiiKa
OT TSIX BCUYKH NPOOH, ITPH KOUTO C€ OTOEISI3Ba MUTpALIHsI HA
BPA ca cbe cpok Ha rogHocT 2015 1., T.€. T€ MO-ABJIT0 BpeEME
ca TIPECTOSTH B METAITHUTE ONMAKOBKHU (ITPOM3BEACHHU Ca IPE3
2014 r.) m mpOyYBaHETO TH XBAIIIa B IIO-KHCEH ETAIl Ha TAXHOTO
ChXpaHEHHe. 3a [1a Ce HANIPABAT M10-CEPUO3HH 3aKIFOUCHUS 110
Ta3u 3aBUCHMOCT, € HEOOXOJMMO TIO—TIPOIBIKUTEIICH MEPHOJ
Ha HaOJro/ieHre U 00XBalllaHEeTO Ha MO-ToJIsSIM Opoi Mpoou.

B nuteparypara HanuuHata WHpOpMaIMs 32 MUTpPAIUS Ha
BPA B 0e3ankoXONHM HAaIlUTKH, ChXpPaHSIBaHW B KEHYETa, €
MHOT'O OI'paHHYEHa W BapHpa 3HAUYUTEITHO 110 OTHOIICHHUE Ha
HaMepeHUTe KOHLeHTpannuu. [lopagy OTHOCHTETHO BUCOKATa
rpannna Ha otkpuBane (0.5-10 ng/g), BPA ne e Omr oTkpuT
B Oe3ankoxonHu ot Horie u cbaBT. (1999) (7), Kawamura u
cpagT. (1999) (8), Goodson u cpaBt. (2002) (9). [locneauust
ABTOPCKH KOJIEKTHB (9) ca u3cneaBanu 62 pa3nuyHU KOHCEP-
BUpaHU XpaHU U HAITUTKH, JOCTABCHU OT Mara3uHu Ha Ilpe6-
HO B Aurius. Usnon3eaiiku GC/MS Te mocturar rpaHuia Ha
otkpuBane (LOD) 0.005 mg/kg, kosATO ¢ CKBUBAJCHTHA Ha
nocturHarara B Hamero npoyusane 0.005 mg/l. 3a paznuka
OT HAIIETO M3CJe/BaHe, KOETO ce 0a3npa Ha Mo-roysiM Opoit
npo6u (150), Te He oTkpuBaT BPA B Ge3aTKOXOTHUTE HATTUT-
ku. TAXHOTO 3aKiIFoYeHHE ce ocHoBaBa Ha 30 mpobm Oe3an-
koxoxau (10 acoptumenTa mo 3 mpobu oT Bcekn). Braunrath
u cpaBT. (2005) (6) otkpuBaT BPA camo B eqHa oT mrect 6e3-
QJIKOXOJIHHM HAIIUTKU B KOJINYECTBO 3.4 ng/g Npu rpaHuNa Ha
otkpuBane 0.9 ng/g.

Brusku 10 cTOWHOCTHTE, TOTYyYCHU B HAIIICTO U3CIICIBAHE, CC
crobmasat ot FACET mpoekra (Flavours, Additives and Food
Contact Materials Exposure Task) (10) na EBponetickust cpro3,
Ko#TO O¢ 3apbpiieH mpe3 2012 r. 1 uMarie 3a et Ja Ch3aaze
BEPOSATHOCTEH MOJIEN 32 OICHKAa Ha €KCIIO3WIHATA Ha XUMHU-
YECKHUTE BEIIeCTBa (apOMATH3aHTH, JOOABKH, MaTepualid B
KOHTAKT C XpaHH) B XPAaHUTCIHUTE MPOAYKTH. [IpoekTHT O
HACOYECH OCHOBHO KbM OIICHKATa HA CKCIIO3UIMSATA HA MUT-
PaHTH OT OMAKOBKH 32 XpaHu. ChoOIaBaHUTE CTOHOCTH Ha
BPA 3a rasupanu Hanutku ca B uaTepBana 0.02 — 0.023 mg/
kg, koeTo KopecnoHAMpa ¢ HaMepeHus OT Hac oOxBar Ha BPA
o1 0.0170 mo 0.0239 mg/1.

Kanancko mpoyusane ot 2009 . (11) Bepxy 72 mpobu Ge3an-
KOXOJIHM HallUTKU B METAJHM ONAKOBKH, OTKpuBa BPA BBB
BCHYKH IPOOU € M3KIIIOYEHHUE Ha JIBa TOHMKA U HA eJIHa eHep-
ruitHa HaruTka. C n3nonsBauust GC/MS merton ce moctura
MHOT'0 HHCKa rpanuna Ha otkpusane 0.045 pg/l, koeto Moxe
Ja 00sicHu HamupaneTo Ha BPA B moutu Bcruku npoou. Kon-
LEHTpanuuTe Ha Oucdenon A ca Owimn B nuana3ona ot 0.045
1o 4.5 pg/l. Oxono 75% ot npopykrute umat BPA <0.5 pg/l,
a ipu 85% ot mponykrute BPA e <1 pg/l. Cpennoro HUBO
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In «Sprite» all examined 30 samples (100%) showed
migration of bisphenol A. In «Seven Up» 12 (40%) of the
30 samples was established migration.

From Table 2 we can see some correlation between the
migration of BPA in beverage and the expiry date, ie
duration of storage of the beverage in can. In none of the
samples from the five assortments with expiry date by
2016 no detectable migration of BPA was found. These
samples have shorter storage period as the drinks were
prepared in 2015 (1 year is the shelf life for these soft
drinks). The survey catches them at the beginning of their
storage. In contrast, all samples in which migration of
BPA was observed have an expiry date by 2015, i.e. they
have longer stayed in metal packaging (were produced
in 2014) and survey catches them at a later stage of their
storage. To make serious conclusions on this dependence,
it is necessary a longer observation period and covering a
larger number of samples.

In the literature available information on migration of
BPA in soft drinks stored in cans is very limited and
varies considerably in terms of found concentrations.
Due to the relatively high detection limit (0.5-10 ng/g)
BPA was not detected in soft drinks by Horie et al. (1999)
9, Kawamura et al. (1999) 11, Goodson et al. (2002) 8.
The last authors’ team 8 studied 62 different canned
foods and beverages supplied by retail shops in England.
By using GC/MS they reach the limit of detection (LOD)
0,005 mg/kg, which is equivalent to 0,005 mg/I that is
reached by our survey. In contrast to our study, which is
based on a larger number of samples (150), they do not
detect BPA in soft drinks. Their conclusion is based on
30 samples of soft drinks (10 assortments by 3 samples
of each beverage). Braunrath et al. (2005) 1 detected BPA
in only one of six soft drinks in an amount of 3.4 ng/g at
a detection limit of 0.9 ng/g.

Values that are similar to those obtained in our study
were reported by project FACET (Flavours, Additives
and Food Contact Materials Exposure Task) 12 of the
European Union, which was completed in 2012 and was
intended to create a probabilistic model for assessing the
exposure to chemical substances (flavorings, additives,
materials in contact with food) in foodstuffs. The project
was mainly focused on the evaluation of exposure to
migrants from food packaging. Reported values of BPA
for carbonated drinks are in the range 0,02 - 0,023 mg/
kg, which corresponds to the range of BPA from 0.0170
to 0.0239 mg/1 found by us.

Canadian study in 2009 3 performed on 72 samples of
canned soft drink detected BPA in all samples except for
two cans of tonic waters and one energy drink. By using
GC/MS method it was achieved a very low detection
limit of 0.045 pg/l, which may explain the findings
of BPA in nearly all samples. The concentrations of
bisphenol A were in the range of 0,045 to 4,5 pg/l. About
75% of the products have BPA <0.5 pg/l, while in 85%
of BPA products it is <1 pg/l. The average level of BPA
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Ha BPA BbB Bcnuku npoayktu e 0.57 ug/l, a Hail-BucokuTe
croiiHocTr 4.2 1 4.5 pg/l ca OTKpUTH B 2 €HEPrUiiHU HAIIUT-
ku (11). Ilpu mocTurHarara oT HaC rpaHuIa HA OTKPUBAHE OT
0.005 mg/1, nue orkpuBame BPA B 28% oT BCcruku u3ciensa-
HU NPOOH, KOETO MOKA3Ba, Y€ TIPH JIOCTUTAaHEe HA 3HAYUTEITHO
MO-HHUCKY TPAHUIN HAa OTKpUBaHE HAa METO/1a, OPOSIT HA MOJIO0-
kuTenHuTe 32 BPA mpoOu HapacTBa 3HAYUTEITHO.

B npyro xaHaacko u3cieaBaHe BbpXy 0€3aJIKOXOIHH HAUT-
k# (22 mpo6u) u 6upa (16 mpodm) (12), cbXxpaHsIBaHU KaKTO B
KEHYeTa, TaKa U B IJIACTMACOBU U CTBHKJEHU OyTmiku, BPA
HE € OTKPUT B HUTO €]IHa OT MPoOuTEe 0€3aTKOXOIHN HAIIUT-
KM B TUTACTMAacOBHM MJIM CTBKJIEHN OyTHJIKH. bucdenor A e
OTKPUT BBB BCHYKH MPOOM OE3a7TKOXOIHU HAIMTKH, ChX-
paHsBaHM B KEHYETa, KOETO MOKa3Ba M3TouHMKa Ha BPA, a
UMEHHO TOKPHTHETO OT EMOKCHIHA CMOJa OT BBTPEIIHATA
CTpaHa Ha KeHYeTara.

3AKINIOYEHUE

Hacrosimero mpoyuBane € mbpBo 3a bbarapus. IlonOpan
e HPLC meron ¢ ¢yopecreHTHa ACTEKIUs 3a aHalIu3 Ha
Murpamnusata Ha OuceHon A B 0e3aTKOXOJHU HANUTKH,
ChbXpaHsBaHU B MeTaJIHU KeHueTa. [lomyuenure pesynratu
JdaBaT I/IH(I)OpMaHI/Iﬂ 3a IOTCHUHAJHUA PUCK OT MUT'pallvid Ha
6rucdenon A oT METaIHH OMAKOBKH C €MOKCHIHO TIOKPUTHE B
6e3aJTKOXOTHU HAITUTKH.

HaGmronaBa ce kopemanusi Mex Iy MUTpalusITa Ha OUCHEHOIT
A ¥ cpoka Ha rOJJHOCT Ha HamuTKaTa. be3ankoxXoaHu HAMUT-
KU, KOUTO ca OWITU B IMO-TIPOIBIKUTEIICH KOHTAKT C CIIOKCHU/I-
HOTO MOKPUTHE Ha KEHUYETO, MOKa3BaT ChabpkaHue Ha BPA.
Murpauus Ha BPA ce ycTaHOBsIBa ChIIO Taka MNP HAITUTKU-
Te, KOUTO UMAT B ChCTaBa CH JTUMOHOB BKYC (,,CEBBH BII" U
,,CIIpaiiT™) ¥ TOBa BEPOSTHO CE€ ABJKU Ha ChIABPIKAHUCTO HA
LUTpATa B HAIUTKATA.

[TomydenuTe pe3ynTaTu MoKa3Bat, 4e MUTpAUATa Ha OuChe-
HOJI A B 0€3aJIKOXOJIHU HAIIUTKH, CbXPaHsABaHU B KCHYETa, €
B KOJINYECTBA 3HAYMTEIIHO ITO-HUCKH OT I'PAaHHUIATA Ha CIie-
nuugHa murpanusg Ha BPA ot 0.6 mg/kg xpana, onpexnene-
Ha ¢ Permament (EC) Ne 10/2011.

KHUIOrNnuc / REFERENCES

1. EFSA, ,No consumer health risk from bisphenol A exposure®,
2015, http://www.efsa.europa.eu/en/press/news/150121.htm

2. EFSA Journal, ,Scientific Opinion on the risks to public health
related to the presence of bisphenol A (BPA) in foodstuffs — Part:
exposure assessment”, 2015, 13(1):3978

3. Brotons J, Olea-Serrano M, Villalobos M, Pedraza V, Olea N.
Environmental Health Perspectives, 1995, v. 103, 608-612.

4. EFSA Journal, ,Scientific Opinion on Bisphenol A: evaluation
of a study investigating its neurodevelopmental toxicity, review
of recent scientific literature on its toxicity and advice on the
Danish risk assessment of Bisphenol A", 2010, 8(9):1829

FOOD SAFETY

in all products was 0.57 pg/l, while the highest values
4.2 and 4.5 pg/l were found in two energy drinks3. In
the limit of detection of 0.005 mg/l achieved by us we
found BPA in 28% of all samples, indicating that upon
reaching significantly lower detection limits of the
method, the number of positive to BPA samples increased
significantly.

In another Canadian study on soft drinks (22 samples)
and beer (16 samples)4 stored both in cans and in
plastic and glass bottles, BPA was not detected in
any samples of soft drinks in plastic or glass bottles.
Bisphenol A was detected in all samples of soft drinks
stored in cans indicating the source of BPA, namely the
coating of the epoxy resin on the inside of cans.

CONCLUSION

This study is the first ever performed inr Bulgaria. There
has been selected a HPLC method with fluorescence
detection for the analysis of the migration of bisphenol A
in the non-alcoholic beverages contained in metal cans.
The results provide information on the potential risk of
migration of bisphenol A from cans with epoxy coating
in soft drinks.

There is a correlation between the migration of bisphenol
A and the expiry date of the soft drink. Beverages that
have been in prolonged contact with the epoxy coating
of the can show content of BPA. Migration of BPA has
also been established in the drinks that have in their
composition lemon flavor («Seven Up» and «Sprite») and
this is probably due to the citrate content in the beverage.

The results show that the migration of bisphenol A in
beverages stored in cans is in quantities significantly
lower than the specific migration limit of BPA from
0,6 mg/kg foodstuff as defined by Regulation (EC) Ne
10/2011.
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PACTEHUA, NMPUNTATAHU
NPy ANCNUNMOEMnN,
B KOHBEHUWMOHAJIHATA U
HEKOHBEHLIMOHAJTHATA
MEOULIMHA

HWinsina SInesa', Banentun bana6anckn®

'Hayuonanen yenmvp no odujecmeeno 30pase u anaiusu
’Boennomeduyuncka akademus

PE3IOME

HUngopmayusma, npedocmasena 6 mosu aumepamypen npe-
2n1ed, NosUWABA 0C8e0OMEHOCMMA HA JeKapume U 2paricod-
HUmMe no OMHOUIeHUEe HA PACMUMENHU NPOOYKMU, NpOsies-
8aWU XUNOTUNUOEMHU CEOUCMEA, 30 Gb3MOJICEH KOHMPOIL,
ynpasienue u npeseHyus Ha CbpOeUHOCHO08UME 3a00156a-
Hust (CC3) u cewvpzanume ¢ msx puckosu gpaxmopu. Ilpuno-
JHCEHUEMO HA pacmerus Npu OUCTURUOEMUU MOdice 0d Ce Pa3-
2excoa Kamo 4acm om GapmakoroeudHus nooxoo, KOumo
He U3KII0U6A NPULAeAHemo Ha Opyeu MePKU HA 8b30elcmeue
npu QUCIUNUOEMUU, KATO HAMAISIBAHe HA cmpecd, MpeHu-
posvuna npozpama, ouema, 6o2ama HA NpecHu Ni000ee U
senenyyyu, meouxamenmu u op. Ilpu ynompebama na pacme-
HUsL 30 leyeOnU yeau mpsbsea 0a ce umam npedsuo u cboouye-
HUAMA 6 JUmepamypama 3a KIUHUYHO 3HAYUMU HEedCeaHU
JleKapcmeenu 83aumMoo0eticmaus npu KOMOUHUPAHOMO Npuid-
2ane Ha pacmenus u Opyeu J1ekapcmeeHu npoOyKmu.

KurouoBu 1ymu: puckoBu (pakTOpH 3a 37paBeTo, ANC-
JUIUANMAN, XepOasiHa MeIUIINHA, PACTCHUS

BbBEOEHUE

Xpoungnute HezapasHu Oonectu (XHDB) ca Haii-romsimata
enuaeMusi, oOXBaHaa HaceJleHneTo Ha EBpoma oT BTOpaTta
monoBrHa Ha 20-TH Bek nocera. XHb: 6onectn Ha opranuTe
Ha kpbBooOpamenuero (bOK), 3mokauecTBeHUTE HOBOOOpa-
syBanus (3H), xponnunure 6onecty Ha Oenus apod (XOBb),
nuabeThT, TPaBMH U JIp. Ca OCHOBHA MPUYMHA 32 YMHUPAHUS
n uHBanuAHOCT B ceeta (1). B bwrarapus, nmo nanuu Ha Ha-
LUOHAJIHUSI CTATUCTHYECKH HHCTUTYT, OT yMHPAHHITA IO
MPUYMHM 32 CMBPT, BOJCUIM ca OOJIECTHTE Ha OpPraHUTE Ha
kpbBooOpamenuero (BOK), (2). Kaprunara B ctpanute Ha
EBpomnetickust cpro3 ¢ aHaiorugHa (3).

XHB ca CBBbP3aHM C peIula MOBCACHUA H HAYHUH HA )KUBOT.

Kbm 10-Te rnaBum akTopn Ha pucKa 3a 37paBeTO Ha IJIO-
6anHo HUBO, criopen pokyan Ha C30, 2002 (3), ce oTHACAT U
BHCOKOTO apTePHAITHO HAJISITaHE, BUCOKOTO ChIbPKAHUE HA
X0JIECTEPOJI B KPBBTA, 3aTIBCTSABAHETO H JIP.

DakTOpHUTE HA PUCKA 32 3/IPaBeTO, B 3aBUCUMOCT OT Bb3-
MO’KHOCTHTE 32 Bb3/elicTBHe BbPXY TAX, ce pa3IejifAT Ha

HEALTH PROMOTION and DISEASE PREVENTION

PLANTS USED
IN DYSLIPIDEMIAS
IN CONVENTIONAL
AND UNCONVENTIONAL
MEDICINE

Iliana Yaneva!, Valentin Balabanski’

!National Center of Public Health and Analyses
*Military Medical Academy

ABSTRACT

The information provided in this literature review
raises awareness of doctors and citizens in terms of
plant products exhibiting hypolipidemic properties,
for possible control, management and prevention of
cardiovascular disease (CVD) and associated risk
factors. The application of plants in dyslipidemias can be
seen as part of a pharmacological approach that does not
exclude the implementation of other measures of impact
in dyslipidemias, such as stress reduction, exercise
program, a diet rich in fresh fruits and vegetables,
medicines, etc. Literature reports of clinically significant
adverse interactions in combined use of plants and other
medicinal products should be also considered in the use
of plants for medicinal purposes and.

Keywords: risk factors for health, dyslipidemias,
herbal medicine, plants

INTRODUCTION

Chronic non-communicable diseases (NCDs) are the
biggest epidemic that has gripped the population of
Europe in the second half of the 20th century until now.
NCDs: circulatory system (CSDs), malignant neoplasms
(MN), chronic obstructive pulmonary disease (COPD),
diabetes mellitus, injuries, etc. are the main causes
of death and disability in the world (1). In Bulgaria,
according to the National Institute of Statistics, CSDs
are the leading cause of death (2). The picture in the
European Union countries is similar (3).

NCDs are associated with several behaviors and
lifestyles.

To the 10 major risk factors for health globally, according
to WHO report, 2002 (3), have also been addressed high
blood pressure, high blood cholesterol, obesity, etc.

Risk factors for health, depending on the possibilities
to influence them, are divided into two groups (WHO,
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ase rpynu (WHO, 2005), (4):

1. TlpomensmBu (MoaupuUUPYeMH) PUCKOBH (aKTOpH
(bakTopu Ha puCKa 3a 3IpaBETO, CBbP3aHU ¢ HAauWHA Ha
YKHBOT), IIPU KOUTO ce HaOIr0aBa MoAnpHUIIMpaHe Ha PHU-
CKOBHSI (paKTOp TIpH OJIaronpHsiTHA IIPOMsIHA B HAUMHA HA
JKUBOT - TIOTIOHOITYLIIEHE, HE3/[PaBOCIIOBHO XpaHEHE, Orpa-
HUYCHA JIBUTATEIIHA aKTHUBHOCT, 3JI0yTIOTpeda C aIKoXoJl.

Tesu puckoBu (hakTopu 00yCIaBIT Bb3HUKBAHETO HA HH-
TepMeaHepHU pHCKOBU ¢(akTopu (0HOMEIMIHHCKH):
MOBUIIIEHO KPBHBHO HaJlsiraHe, NMOBUIIEHA KPHbBHA 3axap,
TIOBUIIICHH JIUMH/M B KPBBTA (IIOBHILICH XOJECTEPOII) H
HAJHOPMEHO TETJIO0 (3aTIBCTABAHE), KOUTO OKa3BaT MPSKO
Bb3/IEUCTBUE BBPXY Bb3HUKBAHETO Ha Hail-uecTo cpela-
mute ce XHB.

2. Hemopuduuupyemu puckoBu (pakTopH, KOUTO He MOJ-
JIesKaT Ha Bb3/leficTBUE — Bb3PACT, HACIEICTBEHOCT, 1101,
paca.

OcHOBHUTE MOTU(DUIINPYEMHU PUCKOBH (DAKTOPH, 3a€/THO C He-
MoAR(pHUIMPYEMHTE, 00YCIIaBAT OOJIIIMHCTBOTO OT CIIy4anuTe
na XHb (WHO, 2005), (4).

MepkuTe B 60p6aTa ¢ puckoBuTE (haKTOPH, CIIOPE JIOKIIA
Ha C30, BKJII0YBAT: ,,BCHYKN MEINLUHCKH MEPKHU — yKpeIIBa-
1M, TPO(QUITAKTHYHHY, JICYCOHN MM BH3CTAHOBUTEIIHH, IJIaB-
HaTa IeJT Ha KOUTO € YKpenBaHe Ha 3apaBeto” (5). Haif-edexk-
TUBHHAT IIBT 32 PelylHpaHe Ha INIaBHUTE (PaKTOPH 3a PUCKa
3a 34paBeTo € NPopHUIAKTHKATA, B TOBA YHUCJIO B PAMKHUTE Ha
MpOrpaMH 3a UHTEIPUPAHU JEHHOCTH 32 HaMaJIsIBaHe HUBOTO
Ha (akTopute Ha pucka (1).

Karo gacT ot mepkute B 6opbara ¢ pruckoBus paxTop ,,[IOBH-
IICH!U JINTTUIU B KPBBTA”, MOXKeE J1a Ce pa3riek/ja U U3MoI3Ba-
HETO Ha pacTeHUs, KOMTO ca Haii-yectara opma Ha Tpaju-
LIUOHHH JICKapCTBA B LEIHsI CBAT (6).

HpI/IJ'lO)KeHI/IeTO Ha pacTCHUA IpU JUCITIUTTHAEMUN MOXKE 1a CC
pasriexaa KaTo 4acT oT (apMaKoJIOTHYHUs HOIXO0[, KOHTO
HE M3KJII0YBA IPUJIATaHEeTO Ha IPYT'H MEPKHU Ha Bb3JIEHCTBUE,
KaTo HamMaJIsiBaHe Ha CTpeca, TPEHHPOBBYHA MpOrpama, Jne-
Ta, borata Ha MPECHM IUIOAOBE U 3€JICHIYIH, MEIUKAMEHTH U
1p (7). Tlpu HanpaBeHus Mperyien Ha HHpOopMaIus', myOInKy-
BaHa B pa3JIMYHU OTKPUTH U3TOUYHUIIN, CC YCTAHOBABA, Y€ ITPU
JUCITUIIUIACMUN B HaApoAHATa U KOHBCHIIMOHAJIHATa MEAUII-
Ha ce MpuJlarat paszjiudHu pacteHus. HapoasT ru nsnonssa
Ha 6a3ara Ha OITUT, HATPyTNaH OT BekoBe. ONUTHT HAa HAPOJI-
HaTa MEJUIMHA TPEAOCTABS JaHHU 32 e()EKTHUBHO H3II0JI3Ba-
HE Ha PACTEHMs KaKTO 3a MPOQHIAKTHKA, TAKa U 32 JICUCHUE
Ha Gomectute. Perymanusta Ha xepbanHaTa MEIUIIMHA MMa
Hal-roJIIMo 3HaUYCHHUE KaTo KJII0YOB (PaKTOp 3a OCUT'ypsIBaHe-
TO Ha 6€3011acHOCT, €PUKACHOCT M KAY€CTBO HA PACTUTEIIHUTE
MIPOJIyKTH, KOMTO C€ MpujaraT B 3/1paBeornaspaneTo (6). Pac-
TEHHSITa ca IPUMaMIIMBO TI0JIE 32 BCEKH m3cienoBaten. Kom-
IUIEKCHU (DUTOXUMHUYHN ¥ (hapMaKOJIOTHYHU IIPOYYBAHUS,
KaKTO U KIMHUYHU U3IMUTBAHUA IPOABIJIKABAT Aa CE IMPOBEK-
nat ¢ pactutenaun BAB?, ¢ ien cb31aBaHe Ha HOBH €(DeKTHBHH
JIEKapCTBEHHU NMPOAYKTH C aHTHIUCIUIIHJIEMUYHO JIeiiCTBHE.
B nmyOnukamnusiTa ca pasriiefiaHu HIKOW OT YCTAHOBEHHUTE Me-
XaHW3MH Ha aHTHJUCITUIIHIEMAYHO ACHCTBIE HA PACTUTEIIHU
BAB. [IpoyuBaHusTa B Ta3u IOCOKA IIPOBIIKABAT.

' Aemopume HsmMam npemeHyuu 3a obxeawaHe Ha ysnama uHgopmayus no memama,
ny6nuxysaHa 8 passiu4Hu usmo4yHuyu

2 Buonoau4yHo-akmugHuU sewecmsa

14 HEE an EENR
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2005), (4):

1. Variables (modifiable) risk factors (lifestyle related
risk factors), showing a modification of risk factors in
a favorable change in lifestyle - smoking, unhealthy
diet, limited physical activity, alcohol abuse.

These risk factors result in the emergence of
intermediary risk factors (biomedical): high blood
pressure; high blood sugar; elevated blood lipids
(high cholesterol), overweight (obesity), which
have a direct impact on the appearance of the most
commonly occurring NCDs.

2. Non-modifiable risk factors that are not subject to
influence - age, heredity, gender, race.

The major modifiable risk factors, together with non-
modifiable ones, determine the majority of cases of
NCDs (WHO, 2005), (4).

Measures to combat risk factors, according to the WHO
report include: «all medical measures - strengthening,
prevention, treatment or rehabilitation, the main objective
of which is to enhance health» (5). The most effective
way to reduce major risk factors to health is prevention,
including in the framework of programs for integrated
actions to reduce the level of risk factors (1).

As part of measures to combat the risk factor «elevated
blood lipids,» can also be seen the use of plants that are
the most common form of traditional medicines in the
world (6).

The application of plants in dyslipidemias can be seen as
part of a pharmacological approach that does not exclude
the implementation of other measures of impact, such
as reducing stress, exercise program, a diet rich in fresh
fruits and vegetables, medicines, etc. (7). In the review
of information!, published in various open sources,
it was found that in dyslipidemias the traditional and
conventional medicine apply different plants. People
use them on the basis of experience accumulated for
centuries. The experience of folk medicine provides
data for effective use of plants for both prevention and
treatment of diseases. The regulation of herbal medicine
is most important as a key factor for ensuring the safety,
efficacy and quality of herbal products that are used in
health (6). Plants are attractive field for each researcher.
Complex phytochemical and pharmacological studies and
clinical trials continue to be held with plant biologically
active substances (BAS)?, to create new effective drugs
with antidyslipidemic action. The publication deals with
some of the mechanisms of antidyslipidaemic action of
plant BAS. Research in this direction still continues.

Without claiming to be exhaustive complete, this survey
covered and selected plants from Bulgarian and foreign

" The authors do not claim to cover all relevant information published in various
sources

2 Biologically active substances
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be3 na ce mperennupa 3a IbJIHA H3UEPHATEIHOCT, B HACTO-
A1 0030p ca 00XBaHATH M OOPAHM PACTEHHUS OT OBJITap-
cKara M 4yxjaara (Jopa, 3a KOUTO ca OTKPUTH JINTEPaTypHH
JaHHU, Y€ OKa3BaT OJIaronpusATeH epeKT P JUCITHITUASMHUH,
KaTo ca mocouenu u rexaute HJTP?. TIpunokeHneTo Ha pacte-
HUS KaTo MPEBAaHTHBHO M TEPAIIEBTUYHO CPEJICTBO B HUKAKHB
cilydaii He TpsiOBa J]a N3KJII0YBA HA3HAYEHOTO KOHBEHIIMOHAI-
HO JIeYeHHe, a TpsA0Ba camo 1a To JOITbJIBa.

LEN

Llexn Ha HacTosImaTa pa3paboTka € 1a ce choepe, aHaIH3Hpa
u npejcraBu 00001eHa HHPOPMAIUs OT PA3JINYHHU U3TOUYHHU-
LM OTHOCHO: MPHJIAraHETO Ha PacTEeHHs P JAUCIUTUACMHUH
OT HapoJHaTa M opHIMAIHATA MEIMIMHA; ]a CE MOCoYaT M
pacTeHus, KOUTO HE CHIBPIKAT TOKCHMYHM BemiecTBa (00eKT
Ha 3arpHKEHOCT 32 3/IpaBeTo), KOUTO MOrar Jia ce Ipuiarat
OT JICKapu OT M3BBHOONHUYHATA MEIMIIMHCKA MOMOI KaTo
JIOI'BJIBAIIO TIPEBEHLUATA U TEPAIMITa CPEICTBO NPU MallH-
eHTH C AucIunuaeMur. llpumaraHeTo Ha pacTEHUsITa B Me-
nunmHata ce perynupa ot 3JIITXM* (8), 3akoHa 3a xpaHuTe®,
Hapenba Ne47 ma MUHHCTEPCTBOTO Ha 3ApaBEONa3BaHETO
32 M3UCKBaHMITA KbM XPAHUTEIHUTE 100aBKH (B CHIAa OT
01.08.2005r)°. Criopen usuckBanusta Ha 3JITIXM pacrtenu-
sara ca jexkapctBeHH npoxyktu (JIIIP). Pacturemnusar me-
KapcTBEH MPOAYKT € JIEKAPCTBEH MPOAYKT, KOWTO ChIbPKA,
KaTO JIGKapCTBEHH BEIIECTBA €IHO MJIM IOBEYE PACTUTEIHH
BEIECTBA, WJIM €IMH WIM NOBEYe PACTHTENHU Ipenapary,
WJIM €JIHO WJIM TIOBeYE PACTUTEIHY BEIIECTBA, B KOMOWHAIIMS
C €IMH WJIW TTOBEYE pacTUTENIHU npenapatH (8).

Cnopen Hapen6a Ne47 Ha MUHHCTEPCTBOTO Ha 37paBeo-
MMa3sBaHETO 3a M3HUCKBAHUATA KbM XPAHHUTCIHHUTEC I[O6aBKI/I
B CbCTaBa HAa XPAHHUTEIHH M00aBKH CE JIOMyCKa BiaraHe-
TO Ha CTaHAApTU3UpPAHU PACTCHUA, YaCTH OT PACTCHUSA U
EKCTPAKTH OT TSAX C OJarornpusTeH eeKT BbPXY 3/PaBETO U
Oe3omacHu B IpernopbYaHaTa OT MPOU3BOAUTEINS 1032 3a JIHE-
BeH npuem‘. Criope M3MCKBaHUATa Ha chinata Hapenba ce
3a0paHsiBa B ChCTaBa Ha XPaHUTCIHU JOOABKU BIIATAHETO H
Ha JIPYTH PACTEHUS W YACTH OT TIX, ChABPKAIIN OTPOBHH H
cuHOneicTBamy BemecTBa (I[Iprmmoxxenne No4), kato eTHke-
TBT, IPEICTaBIHETO U peKJIaMaTa He TPsOBa Ja MPUIINCBAT Ha
XpaHUTEIHUTE TOOABKM CBOMCTBA Ja MpEIra3BaT, JEKyBaT
WJIU W3JIEKyBaT OOJIECTH MpPH YOBEKa, HUTO J]a C€ IM030BaBAT
Ha TaKUBa CBOWCTBA.

w

HexenaHu nekapcmeeHu peakyuu-8CUYKU HexenaHu spedHu Oelicmeus, npeous-
gukaHu om npuema Ha iekapcmeeHu npodykmu. Bkrioyeam: cmpaHuyHU egpekmu
— npedussukaHu om meparnesmuyHU 003U; MOKCUYHU eghekmu — npedussukaHu om
npedo3upaHe Ha npodykma; K3HJIB — KNUHUYHO 3Ha4YUMU HeXenaHu fiekapcmeeHu
g83aumodelicmeusi, npedussukaHu om KOMbUHUpaHoOMo npunazaHe Ha dsa u/unu
rnoseye nekapcmeeHu npodykmu unu om — Ha 0ea u/unu roseye 1ekapcmeeHu
npodykmu (I111P) u/unu xpaHumesnHu dobasku

IS

3akoH 3a iekapcmeeHume npodykmu e xymaHHama meduyuHa

=

O6H. [IB. 6p.90 om 15 Okmomepu 1999e, nocn.don. u usm. [JB. 6p.56 om 24 fOnu 20152.

o

O6H. []B. 6p.5 om 14 SlHyapu 20052., usm. []B. 6p.90 om 16 Hoemspu 2010e.

XpaHumesnHu dobaskux» ca xpaHu, npedHasHa4yeHu 0a AonbIHAM HoOpMaTHama
duema u koumo npedcmassisisam KOHUeHmMpUpPaHu U3MOYHUUU Ha sUMaMUuHU U
MuHepanu unu dpyau eewecmea ¢ XxpaHumMesneH unu usuooaudyeH eghpekm, usrnor-
38aHU CaMOCMOSMEITHO Unu 8 KOMBUHayUs, KOUMo ce nyckam Ha nasapa e do3upaHu
¢opmu, kamo Karncynu, mabnemxu, xanyema u 0pyau no006HuU, Ha npax, ammynu

¢ meyHocm u Opyau no0obHU meYHU unu npaxoobpasHu hopmu, npedHazHaqyeHuU

0da 6b0am npuemaHu 8 npedsapumesniHo 003upaHu Masku Konuyecmsa. (3akoH 3a
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flora, for which are found literature data showing a
beneficial effect on dyslipidemias, as their ADRs?® are
mentioned, too. Application of plants as a preventive
and therapeutic agent in any case should not rule out
the designated conventional treatment, but should only
complement it.

PURPOSE

The purpose of this paper is to collect, analyze and
present summarized information from various sources
regarding: the implementation of plants in dyslipidemias
of folk and official medicine; and to identify plants
that do not contain toxic substances (subject to health
concerns) that can be applied by doctors of outpatient
care as complementary prevention and therapy tool for
patients with dyslipidemias. The application of plants
in medicine is governed by LMPHM* (8), Food Act?,
Decree Ned47 of the Ministry of Health for requirements
to food additives (in force from 01.08.2005)°. According
to national regulation plants are medicinal products
(MPs). Herbal medicinal product is a medicinal product
containing as active substances one or more herbal
substances or one or more herbal preparations, or one or
more herbal substances in combination with one or more
herbal preparations (8).

According to the Decree Ne47 of the Ministry of Health for
the requirements to food additives «in food supplements’
it is allowed the incorporation of standardized plants,
parts of plants and extracts of them with a beneficial effect
on health and safety in the manufacturer’s recommended
daily intake.» According to the requirements of that
Ordinance in food supplements the addition of other
plants and parts thereof, containing poisonous and
strongly acting substances shall be prohibited (Appendix
Ne4), whereas the label, presentation and advertising
must neither attribute to food supplements the property of
preventing, treating or curing a human disease, nor refer
to such properties.

w

IS

o

-
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Adverse Drug Reactions- all unwanted harmful actions caused by taking drugs. They
include: side effects - caused by therapeutic doses; toxic effects - caused by an
overdose of the product; CSAIs - clinically significant adverse interactions resulting
from the combined application of two and / or more agents or by - two and / or more
medicinal products (MPs) and/or supplements

Law on Medicinal Products in Human Medicine

Prom. SG. br.90 of October 15, 1999, last suppl. and amended SG, No. 56 from 24
July 2015.

Prom. SG. issue 5 of January 14, 2005, amended. SG, No. 90 as of 16 November
2010

“Food additives” are foods intended to supplement the normal diet and which are
concentrated sources of vitamins and minerals or other substances with a nutritional
or physiological effect, alone or in combination, which are marketed in dosage forms
such as capsules, tablets, pills and the like, in powder, liquid ampoules and other
similar liquid or powder form designed to be administered in a pre-dosed small
amounts. (Food Act)
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METOAMU

M3non3BaHu ca METOA Ha chOupane, 00paboOTKa, aHATIH3 U
o0oOwmaBane Ha HHpOpMaIUs, TyOJIMKYBaHa B HAYyYHH CITH-
caHusi, COOPHUIIY, MOHOTpauU, HHTEPHET, OMHOCHO:

*  pacTeHwHs], IPUJIATAHU TPU MOBHUIICHU JUIUIU B KPbB-
Ta, OT HapoaHaTa (HEKOHBEHI[MOHANIHA) U O(UIHaTHATA
(KOHBEHITMOHAJIHA) METUIIMHA,;

*  TEXHU MEXaHW3MHU Ha JieiicTBuE;
e  um3onupanu puroxumudHu cheannenus (bAB);

M pe3yaTaTt OT MPOBEACHU C TAX NPEAKINHUYIHU U KIIH-
HUYHU U3 TBAHWA.

OBCBHXOAHE:

JucaunuieMunTe ca HapyIEHUS! B KOJTMYECTBOTO U CHOT-
HOIIEHUETO Ha OTJCITHUTE JIUITATHHU I'PYTTH U JIUIIONPOTEHHH
B KpbBTa Ha YoBeka (9). Cropes eTHOnaToreHeTHYHUSI TPUH-
LUI JTUCIUITUAEMUUTE ca IbPBUYHU (TETETUYHN U HEreHe-
THYHM) ¥ BTOPHYHHU (pE3yiTaT Ha XIIBYHO-YEPHOIPOOHH,
MeTaboMuTHH | Jp. 3abomsBanus), (9, 10). AuarHozata um
e naboparopHa. JledeHneTo Ha TUCITUIHAEMHUHTE € ChIIECT-
BeHa yact ot npeBernusta Ha CC3 (9). B npakrukara 3a nu-
CIIMMTUAJIEMHH C€ TI0JI3Ba TepaleBTUYHATA KJIaCUPUKAIHs Ha
EBpomneiickara aconmanus mo atepockiieposa (mo 10):

1. Xunepxosnecteponemust — nopuuieHn HuBa Ha OX (TC)®
u LDL-C’

2. KoMOuHMpaHa XHUIEPIUIUAEMHUs] — MOBUIIICHH HUBA HA
OX, Tpurnunepuan, LDL-C, VLDL-C'

3. XunepTpuriuuupuaemus — nopuinenu Huea Ha VLDL-C
U TPUTITHLIEPUIU

JInnupaure (10) BKIIOUBAT:
1. Mactau kuceanan — (MK/FFA)

2. O6mx xoaectepoa (OX/TC ) u x0/1ecTepoJI0OBH ecTepH
(XE/CE)

OT KOJIMYECTBOTO Ha XojiecTteposia B opranmsmMa 80% ce
cuHTe3upa B yepHus aApod, 20% ce mpuemar ¢ xpanara. B
cBoOOnHA U ecTtepudunmrpana ¢popma TOM ce cperia B KUBO-
THUHCKHUTC OPraHU3MHU. XOHCCTepOH’bT € BAXXCH KOMIIOHCHT OT
MeMOpaHUTE Ha KJIETKUTE U € CBIIECTBEH 3a CTPYKTypara
GyHKIMsITA HA KJICTKUTE Ha opranu3Ma (10).

3. Tpurauuepuaurte (Tpuanuiaranuepoaun), (TT/TG). B
opraHu3sma rnocTbiBar ¢ xpanara (10).

4. ®ochonunnan (OJI/PHL) urpast posis B noa bpixKaHe-
TO Ha KJICTHYHUS HHTETPUTET. B opranusma ce cuHTE3H-
par B uepHUs 1po0 U B ThHKOUYpEBHATa MyKo3a (10).

TpaHCIOPTHT B KPBBTA HA MAa3HUHHUTE B OPraHU3Ma, CE€ OCh-
IIECTBSIBA YPe3 TPAHCIIOPTHU JUMUIH (arperaTH OT TUIHIHH
mouiekynu - TC, TG, CE u PHL u munonporennu (JIIT), (10,

8 06w xonecmeposn (momaseH Xxonecmeport)
9 LDL-C - cbObpxaHue Ha xorecmeporsi 8 IUNONPOMeUHU ¢ HUCKa nibmHyocm

0 VLDL-C - cbObpxKaHue Ha xosecmepors 8 IUnonpomeuHu ¢ MHO20 HUcKa mibmHyocm
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METHODS

It has been used method of collecting, processing,
analyzing and summarizing the information published in
scientific journals, collections, monographs, internet on:

e plants, applied at elevated lipids in the blood, of
the traditional (unconventional) and mainstream
(conventional) medicine;

e their mechanisms of action;
» isolated phytochemical compounds;

e outcomes from preclinical and clinical trials
conducted with them.

DISCUSSION:

Dyslipidemias are disorders in the quantity and ratio
of different lipid groups and lipoproteins in the blood
of humans (9). According etiopathogenetic basis
dyslipidemias are primary (gemnetic and non-genetic) and
secondary (the result of hepatobiliary, metabolic and
other disorders), (9, 10). Their diagnosis is laboratory
based. Treatment of dyslipidemia is an essential part
of preventing CVD (9). In practice omu dyslipidemias
therapeutic classification of the European Association of
atherosclerosis is used (10):

1. Hypercholesterolemia - elevated levels of TC® and
LDL-C’

2. Combined hyperlipidemia - elevated levels of TC,
triglycerides, LDL-C, VLDL-C'®

3. Hypertriglyceridemia - elevated levels of LDL-C and
triglycerides

Lipids (10) include:
1. Fatty acids - (FA)
2. Total cholesterol (TC) and cholesterol esters (CE)

Of the amount of cholesterol in the body 80% is
synthesized in the liver, 20% are taken with food. In a
free and esterified form it occurs in animal organisms.
Cholesterol is an essential component of cell membranes
and is essential to the structure and function of cells of
the body (10).

3. Triglycerides (triacylglycerols) (TG). In the body
they enter with the food (10).

4. Phospholipids (PHLs) play a role in maintaining
cellular integrity. In the body, they are synthesized in
the liver and in intestinal mucosa (10).

Transport of fats in the blood of the body is through
transport lipids (aggregates of lipid molecules - TC, TG,
CE and PHLs and lipoproteins (LPs) (10, 11). Cholesterol

8 Total cholesterol
9 LDL-C - Content of cholesterol in low density lipoproteins

0 VLDL-C - Cholesterol in lipoproteins of very low density
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11). XonecteponsT u TI" ce TpancopTupar B mjaa3MaTa KaTo
kommonenTu Ha JIIT.

OcHoeHume munoee JI1 ca:
e XUWJIOMHKPOHU;

»  JIII ¢ Bucoka mrpTHOCT (HDL) — Hirpasr pons B “U3XBBp-
NAHETO” Ha Xosectepoia oT opranm3ma (HDL-C — cb-
IbpKaHue Ha xonectepon B HDL);

e JII ¢ nucka mrstHOCT (LDL) - TpancmopTupar xosec-
TepoJia KbM Pa3IMYHHM YaCTH Ha TSJIOTO, KBICTO CE OT-
nara B cpaoBeTe (LDL-C — chabpikaHue Ha X0JIeCTepot
B LDL);

o JIII ¢ muHOTO HUCKa TIbTHOCT (VLDL) - chcTaBeHu mpe-
nuMHO oT TG, MaJTKO KOJMYECTBO OCITHIH U XOJIeCTe-
poxa (VLDL-C cbabpxanne Ha xonectepoi B VLDL);

e JII ¢ mexauanaa mabsTHOCT (IDL).

JlucnunuaeMunTe ca pUCKOB (akTop 3a 37ApaBeTo. BUCOKHST
XOJIECTEPOJI caM TI0 cebe cH He € 00JIeCT, HO BOIM J0 Pa3BU-
THE Ha Pa3INYHU 3a00JIIBaHUS ¥ CHCTOSIHUS — 3aXapeH JTnua-
Oer, aprepuanna xunepronus, aucnunuaemun, BOK-UBC',
MCB'%, TICB®, npyru (10). ITpu arepockieposza'?(12) ce otnara
B ChCIUHUTEIIHATA THKAaH Ha apTePHATHUTE CTCHU.

PaznanunuTte ateporennu gaxkropu ca: Mogudunupyemu
puckoBu akropu (10, 11) m HemomuduUUpPyeMH PHCKOBU
daxropu (10, 13, 14, 15)

Ponsita Ha nunuauTe Kato (AaKTOp 3a pa3BUTHE HA aTepo-
CKJIepo3a € KJIMHUYHO U eKCIIePUMEHTATHO Joka3aHa. Cro-
pen aBropu HUBOTO Ha LDL, e kito4oB (akTop 3a pa3BUTHE
Ha arepockiieposa (16). [lucnunuaemMunte, B Chue€TaHHUE C PH-
CKOBH (haKTOPH, BOJSAT JI0 YBPEK/aHE Ha ChA0OBAaTa CTEHA HA
CPEIHMTE U IOJIEMH apTePUH U 110 Bb3HUKBAHE Ha aTEPOCKJIe-
po3a B 3 MIIaBHU CHJIOBH 00JIACTH — ChPIIE, MO3BK, KPAHHUIIH.
K®M 3aBucumute ot arepockieposa CC3 ce otnacar UBC,
MCB, IICb (10). CpBpeMeHHHTE CTpaTeruy 3a JICYCHUE Ha
aTepockieposara u Ha 3aBucumuTe ot Hest CC3 ce ocHoBaBaT
3aIBJDKUTETHO Ha M3CIEIBAHETO HAa CHPACTHOCHIAOBHS PUCK
(CCP), unsiTo OIIEHKA OIIpeestsl BIIa HA TPEBAHTHBHUTE MEp-
KU TIpH BCsAKO nurie. B mpakTukata 3a uamepBane Ha CCP ce
n3non3Ba cuctremara SCORE (10).

W3xomHaTa OIlCHKA Ha JIMIUAIUTE 3a oleHKka Ha obmus CCP
BkJIrouBa croitHocTuTe Ha OX, Ha TT, Ha HDL-C u LDL-C,
n3uucneHu no Gopmynata Ha Friedewald, mpu cp0mronaBane
Ha CHOTBETHHUTE OTPaHUYCHUS, aKO HUBATa Ha TPUTIHUICPH-
nute ca Bucoku (Haa 400 mr/mi wiu 4.52 mmon/n), (9).

®opmyna Ha Friedewald (B mmoui/i) LDL-C=TC -
HDL-C -TG/2,2

" McxemuyHa 6orecm Ha cbpyemo
2 Mozb4HoCcbOO08a 6osrecm
¥ [MepuchepHa cbdoea 6onecm

' 3abosnsigaHe Ha cpedHUMe U 20/1eMU apmepuu, Koemo eb3Hukea nod delicmeuemo
Ha MHo)Xxecmeo d)aKmopu — 2eHemu4Hu, ﬂUSeaqueCKU, Ha OKOoJ/IHama cpe@a. Knu-
HUYHO ce nposiesiea Kamo KopoHapHa /ucxemuyHa/ 6o1ecm Ha Cbpyemo, MO3by-
Ho-cbdosa u nepughepHo-cbdosa 6onecm (10)

HEALTH PROMOTION and DISEASE PREVENTION

and TG are transported in plasma as components of the
LPs.

Main types of LPs are:
*  Chylomicrons;

* LPsofhigh density (HDL) - play a role in «dumping»
of cholesterol from the body (HDL-C - cholesterol
content in the HDL);

¢ LPsoflow-density (LDL)—they transport cholesterol
to different parts of the body, where is deposited in
the vessels (LDL-C — cholesterol content in LDL);
LPs with very low density (VLDL) - composed
primarily of TG, a small amount of proteins and
cholesterol (VLDL-C cholesterol content in VLDL);

* LPs of intermediate density (IDL).

Dyslipidemias are a risk factor for health. High cholesterol
in itself is not a disease, but leads to the development
of various diseases and conditions - diabetes mellitus,
arterial hypertension, dyslipidemias, CSDs - ishemic
heart disease (IHD)!, cerebrovascular disease (CVD)'?,
peripheral vascular disease (PVD)“, and others (10).
In atherosclerosis*(12) it is deposited in the connective
tissue of the arterial walls.

The various atherogenic factors are: Modifiable risk
factors (10, 11) and not modifiable risk factors (10, 13, 14,
15)

The role of lipids as a factor for development of
atherosclerosis is clinically and experimentally proven.
According to the authors, the level of LDL is a key
factor for the development of atherosclerosis (16).
Dyslipidemias combined with the risk factors leading to
damage to the vessel wall of medium and large arteries
and occurrence of atherosclerosis in three major vascular
areas - heart, brain, limbs. IHD, CVD, PVD are related
to atherosclerosis dependent cardiovascular diseases
(CVDs) (10). Modern strategies for the treatment of
atherosclerosis and its dependent CVDs are necessarily
based on the study of cardiovascular risk (CVR), whose
evaluation determines the type of preventive measures for
each person. In practice, the system SCORE is used for
the measurement of the CVR (10).

The initial assessment of lipids for total CVR includes
values of TC, TG, HDL-C and LDL-C, calculated by the
formula of Friedewald, subject to the relevant restrictions
if triglyceride levels are high (over 400 mg/dl or 4.52
mmol/l), (9).

Friedewald formula (in mmol/l) LDL-C = TC -
HDL-C - TG/2,2

" Ischemic heart disease
2Cerebrovascular disease
S Peripheral vascular disease

* Disease of medium and large arteries, which arise by the action of multiple factors -
genetic, behavioral, environmental. Clinically manifests itself as coronary / ischemia
/ heart disease, cerebrovascular and peripheral vascular disease (10)
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AnTepHaTHBHO 3a ChlaTa LEJ MOraT Ja ce U3IO0JI3BaT CTOM-
HOCTHTE Ha aroJUIONPOTEeHH B M CHOTHOIIEHHETO amnoJiu-
nonporenH B/amonumonporenn Al (9). Omnpenensineto Ha
anonporenH Al naBa mH(OpMarus 3a KOHLEHTpaLUsATa Ha
(HDL) B cepyma, a Ha amonumnonpotenH B (apo-B) - 3a xoH-
nerTparnusata Ha (VLDL) u (LDL). Upe3 onpenensiae Ha KOH-
LEHTpALUATa Ha AIIOIUIIONPOTEHHHUTE € Bh3MOXKHO J1a Ce TIpe-
LEHSAT IpOMEHUTE B KoHUeHTpauusta Ha JIII, mopu xoraTto
CBABPKAHUETO Ha XosecTeposn U TT' e TonkoBa HUCKO, Y€ HE
MOXKE Jla C€ MOCTaBM AMArHO3aTa HapylIeHa JIMIUAHA 00Ms-
Ha MJIM CE OTHACS 33 'PAHUYHO CHCTOSHUE 10 OTHOLICHHE HA
xunepnunonporenHemus (17). Hannuueto Ha HUCKO HUBO Ha
LDL-C u Bucoxo HuBo Ha HDL-C e xenarenxHo 3a HaMams-
BaHE Ha pUCKa OT oOpa3yBaHE Ha aTePOCKJICPOTHYHU IJIAKH
W Pa3BUTHETO HA CTEHOKAapJWs B pe3yJTarT Ha IMPOMEHUTE B
koponapuute cpaose (10). Cnopen b. ITonos u cwrp (13), pe-
JIUIIa aBTOPH TTOHACTOSIIIIEM ITPHEMAT, Y€ ChOTHOIICHUETO HA
OX kpM HDL-xonecreposn € no-TOUHUST MapKep 3a pUCK OT
CC3, oTkonKOTO choTHOImEHHeTO Ha LDL-XomecTepona KbM
HDL-xonecrepona.

Pedepentuute croitHocTu Ha nmunuaute u JII1 ca B 3aBucu-
MOCT OT PUCKOBATa KaTeropvs Ha MalMeHTa U CIOope] OLEeH-
kara Ha obmust CCP (10). ChimecTBYBaT 3HAYUMH UHIHBHIY-
aJIHU pa3ianuus B cToHocTuTe Ha JITT, 1bioKaniy ce KakTo Ha
pasITUYHU aHATUTUYHH METOMM, TaKa M HA (PaKTOPH HA OKOJI-
HaTa cpefa, XpaHeHe, (Gu3ndecka aKTHBHOCT U JIp.

B npaxTukata ca nmpuetu npunensn HuBa Ha OX u JIII, mo-
couenu B III moxman Ha AMepHKaHCKa aHTHUXOJECTEPOJIOBA
nporpama (NCEP, Adult trearment, Panel I1I, 2001) u nero-
Bata akryanuzanus 2004 r. B mmol/l mo (10), Tabnuua 1 u
Tabnuma 2.

Ta6bnuuya 1. lNpuuyenHu Huea Ha nunudu u JII1
3a mepanesmu4Hu yenu (NCEP, Adult trearment, Panel I,

HEALTH PROMOTION and DISEASE PREVENTION

Alternatively, for the same purpose the values of
apolipoprotein B and the ratio of apolipoprotein B/
apolipoprotein Al can be used (9). The determination
of the apoprotein Al provides information about the
concentration of (HDL) in the serum and of apolipoprotein
B (apo-B) — for the concentration of (VLDL) and (LDL).
By determining the concentration of apolipoproteins, it
is possible to assess the changes in the concentration of
LPs, even when the content of cholesterol and TG is so
low that it cannot be put the diagnose of abnormal lipid
metabolism or it refers to a borderline state in terms of
hyperlipoproteinemia (17). The presence of low levels of
LDL-C and high level of HDL-C is desirable to reduce
the risk of atherosclerotic plaque formation and the
development of stenocardia (or angina pectoris) as a
result of changes in coronary vessels (10). According to
B. Popov et al (13), a number of authors currently agree
that the ratio of TC to HDL-C is more accurate marker of
risk for CVDs than the ratio of LDL-C to HDL-C.

The reference values of the lipids and LPx are depending
on the risk category of the patient and the assessment of
the overall CVR (10). There are significant individual
differences in the amounts of LPs, owing to both various
analytical methods, and environmental factors, diet,
exercise, etc.

In practice were adopted target levels of TC and LPs,
which are listed in III Report of the American National
Cholesterol Education Program (NCEP, Adult treatment,
Panel I11, 2001) and its update in 2004 in mmol/I by (10),
Table 1 and Table 2.

Table 1. Target levels of lipids and LPs for therapeutic
purposes (NCEP, Adult treatment Panel Ill, 2001) by (10).

2001) o (10). Target levels LDL-C | HDL-C TC TG
Mpuyenwu wuea | LDL-C | HDL—C | TC 16 mmol/i | mmol/i | mmol/l | mmol/1
mmol/l | mmol/l | mmol/I | mmol/| Low <1,0

Hucko <1,0 Desired <5,2

MenaHo <5,2 Normal <1,7

HopmanHo <1,7 Optimal <2,6

OonmumasnHo <2,6 Almost optimal 2,6-3,3

Moymu onmumanHo 2,6-3,3 Borderline 3,4-4,1 5,3-6,1 | 1,7-2,18

FpaHu4HO 3,4-4,1 5,3-6,1 | 1,7-2,18 High 4,2-4,8 >1,6 >6,2 2,3-5,4

Bucoko 4,2-4,8 >1,6 >6,2 2,3-5,4 Extremely high >4,9 >5,5

MHo020 8UcoKo >4,9 >5,5

Ta6bnuua 2. lNpuuenHu Husa Ha nunudu u 11 3a
mepaneemuy4Hu yesnu e mmol/l (Adult trearment, Panel lll,
Update 2004), ro (10).

AcumnmomHu nuya TC< 5.0 LDL-C<3.0

Jluya ¢ kKnuHuka 3a CC3 TC<4.5 LDL-C<2.5

Jluya cvc 3axapeH duabem TC<4.5 LDL-C <2.5

Mapkepu 3a nosuwieH CCP HDL-C<1.0 m TG>1.7
HDL-C <1.2 x
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Table 2. Target levels of lipids and LPs for therapeutic
purposes in mmol/l (Adult treatment, Panel Ill, Update
2004), by (10).

Asymptomatic TC< 5.0 LDL-C <3.0

individuals

Persons with symptoms TC< 4.5 LDL-C<2.5

for CVD

Persons with diabetes TC<4.5 LDL-C<2.5

CVR increased markers HDL-C<1.0 m TG>1.7
HDL-C <1.2 x
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Msipkara 3a KOJIMYECTBOTO Ha XOJIECTEpOJa B PAMKUTE Ha
Benuku JIII, ¢ u3kirouenne Ha HDL (non HDL-C), ce u3-
MoJI3Ba 3a OlleHKa Ha oOmmius Opoil aTepOreHHM YacTHIU B
cepyma (9) u ce uzuuncissa no popmynara: Non-HDL xonec-
Tepou = o611 xosnectepon - HDL xonectepoi (9).

CeriacHo mpenopbkuTe Ha MexayHapoaHata U EBpomnei-
CKaTa acolManus IO aTepoCKJIepo3a MPHUIETHUTE HUBA Ha
LDL-C nnon HDL-C B mmol/l ca cBbp3aH# C TPUTE PUCKOBH
KaTeropuy Ha MalueHTuTe, (tadmuma 3), (o 10).

Ta6bnuya 3. lNpuyenHu Husa Ha LDL-C u non HDL-C e
mmol/l , cebp3aHU ¢ mpume pucKo8u Kameaopuu Ha nayu-
eHmume, cbanacHo npernopbkume Ha MexdyHapodHama u
Esponelickama acoyuayusi mo amepocknepo3sa (rno 10).

HEALTH PROMOTION and DISEASE PREVENTION

The measure for the amount of cholesterol in all LPs,
exception of HDL-C (non HDL-C) , is used to estimate
the total number of atherogenic particles in serum (9)
and is calculated as follows: Non-HDL cholesterol = total
cholesterol - HDL cholesterol (9).

According to recommendations of the International and
European Association of atherosclerosis the target levels
of LDL-C and non HDL-C in mmol/I are related to three
risk categories of patients (Table 3) (10).

Table 3. Target levels in LDL-C and non HDL-C in mmol
I, related to three risk categories of patients, according
to recommendations of the International and European
Association of atherosclerosis (by 10).

Puckosu Kamezopuu 10 200u- Uen 3a Uen 3a Risk categories 10 years Target Target for
WweH puckK LDL-Ce non HDL-C risk for LDL in | non HDL-C
mmol/| e mmol/l mmol/| in mmol/|
0-1 pucKkoe pakmop <5% <4.1 <3.4 0-1 risk factor <5% <4.1 <3.4
>2 pucKkosu hakmopu <20% <34 <4.1 > 2 risk factors <20% <3.4 <4.1
UBC unu ekeusasneHm >20% <2.6 <4.9 IHD or equivalent >20% <2.6 <4.9
Ha puck 3a U6C risk for IHD

CroitHoctTa Ha LDL-C e mbpBOCTETIEHHA TepATIeBTUIHA [IEIT
Ha ITI0OBEYETO TEPANEBTUYHU CTPATECIHH MIPH THCITHITUICMHH
(9). Criopen aBTOpH TIOBHIIICHH cepyMHH HUBa Ha LDL yBe-
nugaBatT pucka oT CC3 (7). Besxo noHmkeHne B CTOWHOCTTA
Ha LDL-C ot 1MMo11/1T € CBBP3aHO CHOTBETHO ¢ 22%-Hamale-
HUE Ha CMBPTHOCTTA U 3abomeBaemoctTa 0T CC3 (1m0 (9). OX
u LDL-C wmorar ga 6bp1aT MonuduIupaHd Ype3 TPOMEHH B
HaYMHA Ha )XUBOT U upe3 Gpapmakomorugau Mepku (9). TG ca
cBBp3aHu b0 ¢ puck ot CC3 u quabet (7). BucokoTo HIBO
Ha TG n HECcKOTO HHMBO HAa HDL—C, criopex aBTOpH, MTOBHIIIA-
BaT aTePOreHHMs pHUCcK. Ta3u KOMOMHAIMSA € XapaKTepHa 3a
JMIA ChC: 3aXapeH AHadeT THUH 2, AIMMEHTApHO 3aTJIBCTSBa-
He, JIMIA ¢ HACKA (pU3MYecKa akTHBHOCT M M3HCKBa IpHJjIara-
HE Ha JINITHIOTIOHMKaBamu cpenctsa (10).

Mepku 3a HamansieaHe Ha nosuweHuUme
cmoliHocmu Ha nunuodu e Kpbema

* Hedapmakosoruuau MepKH - TUETa, HAMAJISIBAHE Ha
JKUBOTHMHCKNTE Ma3HWHH, 3aCHJIBaHE Ha (hU3MUecKaTa
AKTHBHOCT.

e @apMakKoJOrHYHUTE MePKH BKJIIOYBAT JICKAPCTBCHH
npoxyktu (JIIIP), (9). Ilpu nucaunuaeMun U KIMHAIHO
MIPOsIBEHa aTepOCKIIepo3a PacTEHUsITa MOTaT Jia ce pas-
TJIeK/IaT KaTO 9acT OT MEPKHUTE 3a HaMaJIsiBaHe Ha MOBU-
IICHUTE CTOWHOCTH Ha JINTIHN B KPBBTA.

The amount of LDL-C is a major therapeutic target of most
therapeutic strategies in dyslipidemias (9). According to
the authors elevated serum of LDL levels increase the
risk of CVDs (7). Any decrease in the amount of LDL-C
of 1 mmol/l, respectively, is connected with a 22%
reduction of the mortality and morbidity from CVDs
(by (9). TC and LDL-C can be modified by changes in
lifestyle and by pharmacological measures (9). TGs are
also associated with risk of CVDs and diabetes mellitus.
(7) A high level of TG and low HDL-C, according to the
authors, increase atherogenic risk. This combination is
characteristic of persons with: type 2 diabetes mellitus,
alimentary obesity, and people with low physical activity
and requires the application of lipid-lowering agents (10).

Measures to reduce elevated levels of blood

lipids

e Nonpharmacological measures - diet, reducing
animal fats, increasing physical activity.

¢ Pharmacological measures include medicinal
products (MPs) (9). Indyslipidemias and symptomatic
atherosclerosis plants can be considered as part of
measures to reduce elevated levels of lipids in the
blood.
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PACTEHWSA, MPUMATAHM MPU
OVUCIUMUOEMUN, B HAPOOHATA U
O®ULMATNHATA MEOULIMHA

PacmeHusi om 6bn2apckama ¢paiopa, kKoumo ce
npusnaz2am npu ducnaunudemuu

1.  Kpomuo nykem (Allium cepa L) e TpeBUCTO KyITUBUpPA-
HO JIyKOBUYHO pacTeHHue. 3a JIe4eOHN 1 XPAHUTEIIHH LEIIH
CE M3IOJ3BAT JIYKOBUIIUTE MY, KOUTO CHIBPXKAT ETEPUIHO
MacJo, ButamuH C, putoxopmonu, ap. (18). ITo mureparyp-
HU JIaHHU JTYKBT OKa3Ba AaHTHATEPOMATO3HO, T0JJ00psBa-
10 XPaHOCMUJIAHETO, aHTUMUKPOOHO, XOJIEPETHYHO, JH-
YPETUYHO, XUITOTTTUKeMUYIHO AeticTBue (18). B 0barapceka
HapoaHa meauuuHa (bHM) 3a npoduiakTUKA M Jieye-
HHUe Ha aTepocKJjepo3aTa ce IPernopbYBa MPUEM Ha CMeC
OT paBHH YaCTH OT MPECHHUS COK Ha JIYK ¢ Mef, pueta 3-4
II'BTU IHEBHO 110 | yaeHa pxuuka, (18).

Hexcenanu nexapcmeenu e3aumooeiicmeus (HJIB).
Umanxu npedsud  6v3modicHocmma  3a  OpasHewo
deticmaue Ha JIyKa, mou mpsaoea da ce uz6526a npu vep-
HOOpoOHU U O6bOpeunu 3a60a586aHUs U OOIECMU HA XPa-
Hocmunamennama cucmema (18).

2. Yecvn (Allium sativum L) e Bun ot pon Jlyk. Toit e Tpe-
BUCTO KYJITYBUPAHO, TYKOBUYHO pacTeHHE, KOETO CE OT-
TJIeK/Ia B IsJ1aTa CTpaHa U ce M3I0JI3Ba 3a XpaHa U KaTo
neyeOHO pactenue. [Ipuarar ce riiaBHO JIyKOBUIIUTE MY,
KOWTO CBIBPKAT: ETEPUYHO MAcCJIO, THOTJIMKO3HUU, BHU-
tamuan A, C, B, nomusaxapumu, npyru (18). Ilo aute-
PaTypHH JaHHHM YeChbHBT 0KAa3Ba aHTHATEPOMATO3HO,
0aKTepUIMIHO, XHUIOTEH3UBHO, aleTHTOBB30YXKAAIIO,
MPOTUBONH(EKITHO3HO, XHITOTJINKEMHUYHO, TPOTHUBOT-
JUCTHO, Ta30TOHHO, aNeTUTOCTUMYJIHPAIIO JeiicTBHe
(18). B exciepuMeHTAaHH M KJIWHUYHU MPOYYBAHUS Ca
YCTAaHOBEHH OT aBTOpPH Je4eOHUTE W MPODUIAKTHYHU
e(eKTH Ha YechHa PH Pa3IUYHHA HO30JIOTUYHH SAMHULIH.
ExcrieppuMeHTanHO € yCTaHOBEHO, Y€ YeChHBT HaMallsiBa
KPBBHOTO HaJIATAaHE W OKa3Ba OjarompusiteH eekTt
npu arepockjepo3a (18). Pe3yaratu oT KJIMHHYHH
NPOYy4YBaHMs, TPOBEJICHN C MANNUEHTH C XHUIIEPXOJIECTE-
ponemus, MpUeMalli 9YeCchbH, TOKa3BaT, Y€ YeCHHBT BOIU
JI0 MOHWKaBaHe HA HUBOTO Ha OX B cepyma. UechbHBT
MHXHUOMpA, 110 JaHHW Ha aBTOPH, THOJIOBH €H3MMH KaTo
3-hydroxy-3-methylglutaryl coenzyme A (HMG-CoA)
reductase (19), (orpaHnuaBam CKOpOCTTa €H3UM B OHO-
CHHTE3a Ha XOJIECTEPOI; MHXUOUTOPH Ha TO3HM CH3MM Ca
JITIP - cratuHu, KOUTO c€ NpujaraT 3a KOHTPOJ Ha HU-
BaTa Ha [MUPKYJIUpAIIUTe B KpbBTa TUnuAn). [lonnkaBa-
IIMTE XOJECTOpOJIa B KPBbBTA €(eKTH HA YECHH Ha Ipax
(allicor) ca m3cnenBany B peuiia KIMHAYHU TPOYYBAHUS
MIPH MAIUCHTH C XuTepxonecteponemus, nuadet, CC3 u
np. (20, 21, 22). TagHAUTE OT MPOYUYBAHUITA IOCOTIBAT, U
anukopsT npu manueHtu ¢ UBC e noBen mo 3HaumTeN-
Ho HamansBaHe Ha CCP mpu Mbxe U XeHH. ABTOpHUTE
0OsICHSIBAT TO3M pPe3yJiTaT C IOHM)KaBaHE Ha IJa3MEHa-
Ta KoHIeHTpanus Ha LDL-C (22). ABTropu choOmaBar 3a
MOHWKaBaHe Ha M1azMeHaTa KoHueHTpanus Ha LDL-C u
yBenuyaBaHe Ha Ta3u Ha HDL-C mpu MBxe ¢ XHUIIEpPXO-
JiecTeposieMus, cliell MpueM Ha ajnukop mo cxema (20). B
JIBOITHO-CJIATIO, PAaHJOMU3HUPAHO, MJANeb0 KOHTPOIUpa-
HO Ipoy4YBaHe, (IPOBECHO C MALUEHTH C XUIIePX0JIecTe-
pOJIeMUsI) Ce OLEHSBA XUIIOXOJIECTEPOIEMUIHHIT e(PEeKT

HEALTH PROMOTION and DISEASE PREVENTION

PLANTS USED IN DYSLIPIDEMIAS IN
TRADITIONAL AND MAINSTREAM
MEDICINE

Plants of the Bulgarian flora, which are
applied to dyslipidemias

1. Onion (Allium cepa L) is a herbaceous cultivated bulb
plant. For medical and food purposes are used its bulbs
containing essential oil, vitamin C, phytohormones,
etc. (18). In literature onion turns anti-atheromatous,
improving digestion, antimicrobial, choleretic,
diuretic, hypoglycemic action (18). In Bulgarian
traditional medicine (BTM)  for prevention and
treatment of atherosclerosis it is recommended the
intake of a mixture of equal parts of fresh onion juice
with honey taken 3-4 times daily per 1 teaspoon (18).

Adverse drug reactions (ADRs). Considering the
possibility of irritation of the onion, it should be
avoided in liver and kidney disorders and diseases of
the digestive system (18).

2. Garlic (Allium sativum L) is a species of the genus
Onion. Itis cultivated herb, chive plant, which is grown
throughout the country and is used for food and as a
medicinal plant. Mainly its bulbs are applied, which
contain: an essential oil, thioglycosides, vitamins A,
C, B, polysaccharides, and others (18). According
literature data garlic turns anti-ateromatous,
bactericidal, hypotensive, appetite stimulating,
anti-infectious, hypoglycemic, and anthelmintic,
carminative action (18). In experimental and clinical
studies authors have established the medical and
preventive effects of garlic in various nosological
units. Experimentally it has been found that garlic
reduces blood pressure and has a beneficial effect
in atherosclerosis (18). Results from clinical trials
performed in patients with hypercholesterolemia
receiving garlic showed that garlic leads to reduced
levels of TC in the serum. Garlic has inhibited,
according to the authors, thiol enzymes such as
3-hydroxy-3-methylglutaryl coenzyme A (HMG-
CoA) reductase (19) (the rate-limiting enzyme in
cholesterol biosynthesis, inhibitors of this enzyme are
MPs - statins, which are applied to control the levels of
circulating lipids in the blood). Cholesterol-lowering
effects in the blood of garlic powder tablets (Allicor)
were studied in several clinical trials in patients with
hypercholesterolemia, diabetes, CVD and others. (20,
21, 22). Survey data indicate that Allicor in patients
with coronary artery disease resulted in a significant
reduction of CVR in men and women. The authors
explain this result due to a decrease in plasma
concentration of LDL-C (22). Authors have reported
to lower plasma concentration of LDL-C and increase
that of HDL-C in men with hypercholesterolemia,
after taking ALICORN scheme (20). In a double-
blind, randomized, placebo controlled study

20 HER an EER B W W 2015 W W = BULGARIAN JOURNAL OF PUBLIC HEALTHM M M Vol.7 W M No3 W W W =



3.

NPOMOLMA HA 3APABE 1 NPEBEHLUA HA BONECTUTE

Ha YeChHA, MPUET Mmoj (opMara Ha CHTEPOCOIBECHTHHU
Ta0JIETKHU, CTAHJAPTU3UPAHU 110 OTHOIICHHUE Ha CHIBP-
J)KaHHETO Ha anuiuH. OT MOJYyUYEHUTE PE3YITaTH aBTOPHU-
T 3aKJI0YaBaT, Ye¢ YEeCHhHBT ITOHMKABa CTOMHOCTUTE Ha
X0JIecTeposa, KaTo TO3H e(heKT MOKe 1a Ce OCHIIEeCTBIBA
Ype3 NpsIKo IEHCTBUE Ha eTHO YITH HAAKOJIKO BAB 1 oTuac-
TH 4pe3 MIpHeM Ha YechbHa KaTo XxpaHa (23). braronpusr-
HUAT ¢CKT HA YSCHHA NP AUCITUMUAICMHUH € Bh3MOXKHO
Jla € CBbp3aH C HaMallsiBaHe Ha cepyMHUTe HUBA Ha OX,
Ha LDL-C u yBennnuaBaHe Ha TUIa3MeHATa KOHIICHTPAIIHS
na HDL-C. Equn ot Hali-4yecTO M3I0JI3BaHUTE HAYNHA Ha
MPHUIIOKECHUE HA YSChH € 1o (hopMaTa Ha KOHCYMAIIHsI Ha
Y2 no 1 rmaBuuka, ouncTeHu ckuauaku (18).

Hexcenanu nexapcmeenu peaxkuyuu (HJIP). Yecvnvm ne

mpab6a 0a ce npuema om anepeuyHu Kom Heeo auya. Ipu
ynompeba Ha 4ecvH Om KvpMayKu, Modce 0d ce npuyu-
HAM KoUK npu 6ebemama (24).

HIIB . Ilo nrumepamypnu 0aHHU 4ecvoHbin Modice 0d 83aUMO-

deticmea ¢ peouya JIIIP, kocamo ce npuema cv6MecmHo
¢ msx, Koemo mps66a da ce 83eme npedsud npu ynompe-
oama my. I[Iyonuxysanu ca cvobwenus 3a HJIB na yecvu
¢ eapghapuH, anmuxunepmeH3usHu cpeocmsd, O10Kepu
Ha Kanyuesume KAHAU, XUNOSTUKEMUUHU JTEeKAPCMeEd
(24, 25, 26, 27). Taxa nanpumep, cnoped asmopu, ue-
CHHBIN 600U 00 NPOMEHU 6b6 PAPMAKOKUHEMUKAMA HA
napayemamona, Hamaisi6a KpbeHAma KOHYeHmpayus Ha
sappapuna u 600U 00 XUNO2AUKEMUSL, KO2AMO C€ npueMmd
cvemMecmuo ¢ xaopnponamuod (25). Aemopu obacuaeam
BbL3MOJICHOCIUME 3A YEeIUYABAHe HA NIA3MEHUme HU8d
na JIIIP, xamo napayemamon, emawoi, eH@iypan om
yecvr (28, 24), ¢ unxubupane na uzoenzum CYP2EI om
cucmemMama Ha eH3UMHAMA CYneppaAMuius Ha Yumox-
pom P-450 (29), mwu kamo mesu JIIIP ce memabonu3su-
pam om ma3su eH3umHa cucmema (28, 24). H3600vm e, ue
ynompebama Ha YecvH ¢ yel jeyenue, noo Kakeamo u 0a
e popma, mpsbea da cmasa cied KOHCYIMayus ¢ ieKap.

Meuuam nyk (Allium ursinum L) ¢ MHOTOTOTUIITHO Tpe-
BHCTO PAaCTEHME, KOETO B HAIlIaTa CTPAHA € MO CTICI[HAJICH
peXHUM Ha oma3BaHe u noi3Bane. [Ipumara ce kato xpaHa,
nox opmaTa Ha canata, M KaTo JieKapcTBo. M3nonssar ce
CTPBKOBETE U TYKOBUIIUTE MY, KOUTO ChABPIKAT €TEPUU-
HO MacJjlo, CJIy3HHU BELIeCTBa, MHHEPAITHHU COJIHU, 3aXapH,
amunuH (18). Ilo muTepaTypHu naHHA MeIHAT TyK B BHM
ce mpujara IpHu aTepockJepo3a, KaTo aHTHHH(EKIHO03-
HO cpencTBo. [Ipenoppkara € pacTeHHETO Aa ce u30sArBa
OT racTpuTHO U s13BeHO OosHu (18). Karo canara ce mpe-
nopbuBa 1o 5 - 10 r gueBHO (18).

I'nyxapuemo (Taraxacum officinale Web) e mHOTOTO-
JUITHO TPEBUCTO PAaCTEHHUE, PaslpOCTPAaHEHO B IsjaTa
cTpaHa. 3a JIeueOHH IIETH CE U3TI0NI3BA IISJI0TO pacTEHHE.
Kopenute My chIbpxKaT HHYJIUH, CECKBUTEPIICHOBH JIaK-
TOHU; ICHTAKIMYHH TPUTSPICHOBH aJIKOXOJIH; XOJIHH,
npyru (30). [lo nureparypuu ganau rayxapueto B8 BHM
€ W3IMOJ3BAaHO KaToO CPEJCTBO, KOETO OKa3Ba JKIBYETOH-
HO, )KJI'BYETBOPHO; TNYPETHYHO, TIOTOTOHHO, JJAKTOTOHHO
JelCTBHe, TIOHMIKaBa MOBUILCHUS XOJECTEPOTI B KPBB-
Ta, yBeanm4aBa cromarmHara cexperus (18). [Ipecen cok
OT TITyXap4e ce MHe HAKOIKO ITHTH JHEBHO 10 2 - 3 C.JI.,
Hai-manko 3-4 ceqmunu (18).

HEALTH PROMOTION and DISEASE PREVENTION

(conducted in patients with hypercholesterolemia)
is estimated hypocholesterolemic effect of garlic
taken in the form of enteric tablets standardized on
the content of allicin. From these results the authors
concluded that garlic lowers cholesterol levels, and
this effect can be achieved by direct action of one
or more BAS, and partly by the intake of garlic as
a foodstuff (23). The beneficial effect of garlic in
dyslipidemias possible be related to reduction in
serum levels of TC, of LDL-C and increase of the
plasma concentrations of HDL-C. One of the most
commonly used routes of administration of garlic
is in the form of the consumption of % to 1 bulb of
cleansed cloves (18).

ADRs. Garlic should not be taken by people that are
allergic to it. When using garlic from breastfeeding
mothers it can cause colic in infants (24).

Adverse drug interactions (ADIs). According to
literature data the garlic may react with a number
of MPs, when it is taken in combination with them,
which must be taken into consideration in its use.
There are published reports of ADIs of garlic with
warfarin,  antihypertensives, calcium channel
blockers, hypoglycemic drugs (24, 25, 26, 27). For
example, according to the authors, garlic leads to
changes in the pharmacokinetics of paracetamol,
reduces the blood concentration of warfarin and
leads to hypoglycemia when taken together with
chlorpropamide (25). The authors explain the
possibilities of increasing the plasma levels of MPs,
such as paracetamol, ethanol, enflurane of garlic
(28, 24), with the inhibition of isozyme CYP2EI from
the system of enzyme superfamily of cytochrome
P-450 (29), as these MPs are metabolised by this
enzyme system (28, 24). The conclusion is that the
use of garlic to treat, in any form, should be done
after consulting a doctor.

3. Bear leek or Bear’s garlic (Allium ursinum L) is
a perennial herb, which in our country is under a
special regime of protection and use. It is used as
food, in the form of salad, and as a medicine. There
have beed used bulbs and stalks of it, which contain
essential oil, mucilage, mineral salts, sugars, allicin
(18). In literature the bear garlic in the BTM is applied
to atherosclerosis, such as anti-infective agent. The
recommendation is to avoid the plant from gastric and
ulcer patients (18). It is recommended as a salad by
5-10 grams per day. (18)

4. Dandelion (Taraxacum officinale Web) is a perennial
plant native to the country. For therapeutic purposes
is used the entire plant. Its roots contain inulin,
sesquiterpene  lactones; pentacyclic triterpene
alcohols; choline, etc. (30). In literature dandelion
in BTM is used as a tool, which has cholagogue,
choleretic action; diuretic, diaphoretic, lactogenic
effect; it lowers high cholesterol in blood, increases
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HIIP. [lo dannu na agmopu KoM AYXApUemo € 8b3MOIC-

5.

7.

HO Oa ce pazeusm anepeuynu peaxyuu (31), koemo ce
nOmMEbPAUCOAsa OM NPOYYEAHUSL UH UBO U UH GUMPO (32).
Tyxapuemo e mowen Ouypemux u Kamo maks8 MOodice
0a oxasice MOOYIUpauia aKmueHOCH 6wbpxXy KPbEHAMA
saxap (33).

IlIunkama-oéuknoseena (Rosa canina L) ¢ OGomnus
XpacT, BUCOK 2-3 M, IIUPOKOPA3IPOCTPAHEH Yy HAc. 3a Jie-
4eOHU IeNTH ce M3MOJI3BaT JA00pe y3penuTe Tuionose. Te
ceabpxkat Hag 1% ButamuH C, ButamuH K, mpoBuTaMuH
A, dnaBoHOUIH, IJIOAOBU KUCEIMHM, TaHUHH. [1o nuTe-
patypHu nanHu B BHM nnonosere Ha munkata ce mpu-
Jlarat KaTo aHTHCKOPOYTHO, XOJarOHHO, THYPETUIHO, a-
CTPUHTEHTHO, KPHBOCIUPAIIO, XUITOXOIECTSPHHEMHYHO,
ToHHU3Mpamo cpenctso (18).

baounu 3voume (Tribulus terrestris L) ca eNHOTOAUIIHO
TPEBHUCTO PACTEHHUE, KOETO CE CpPellia y HaC 0 NECHhUINBH,
KaMEHHCTH MECTa, Kpail ITbTHIA U B HUBUTE KAaTO TJICBEI.
3a MEIMIMHCKH LENH CE M3I0JI3Ba HAa/J36MHATa 4acT Ha
pPaCTEHUETO, KOSITO ChIBPKA CTEPOMIHU CANIOHMHH, J.
PacTeHneTo mo nuTepaTypHHM JAaHHM OKa3Ba CTUMYIJIU-
paio mosoBata cdepa, ANYpPETHYHO, JIAKCATHBHO, MPO-
THBOI'BOMYHO, AHTHATEPOCKICPOTHYHO JeicTBUE (34).
Ot nuctaTta Ha 0aOMHUTE 30N € MPHUTOTBEH Ipemapar,
CBIBPIKAIL CTEPOUTHH TNIMKO3UAM, W3IMOI3BAH KAaTO aH-
THaTepockiIepoTudHo cpeacTso (34). HIIP - IloBumasa
CTOMAIIIHATA KMCEJIMHHOCT.

Jlenvm (Linum usitatissimum L) ce oTTaeXaa KyJITHUBU-
paHO B IIENUS CBAT M IMBPBOHAYAIHUAT MY IPOU3XO]] HE
€ W3BECTeH. B MeamImHaTa ce M3MOI3BaT CeMeHaTa My
u JeHeHoTo macio. CemeHara oT JieH ChABpKaT 3-6 %
CJ1y3HHU BeriecTsa, 10 40 % TibeTo Macio; 20% OenThuHI
BEIICCTBA; OPIraHMYHH KUCCIIMHU, [IHAHOTCHHU TIIHKO3U-
1, creponu; apyru (18, 30). JleHeHOTO ceMe W Macio ca
OoraTu Ha O-THHOJICHOBA KMUCEIIWHA, IIPUHAIIekKAIIA KBM
rpyla BEmecTBa, HAPECUYEHNU OMera-3 MAaCTHH KHCEIMHU
(35). JlensT O TaHHU Ha aBTOPU OKa3Ba M aHTHATEpPOMa-
To3HO neiicTrue (18). Criopen aBTOpH JICHEHO CEME MOXKE
Jla TpeAra3d OT aTCPOCKICPOTUYHHU CHPIACUYHOCHIOBU
3a00NsIBaHUST TIOCPEICTBOM PEIHIIa MEXaHU3MH, BKITFOU-
Bamy HamansBaHe Ha OX, HaMaNsgBaHE Ha arperammsiTa
Ha TPOMOOIIUTHUTE, IOJOOPSBaHE HA TIFIOKO3HUS TOJIEPAHC
(35). JIenenoro ceme ce ynotpedsiBa o popmara Ha CTy-
JICH U3BJIEK, TIOPaJIY ChAbPKAaHUETO Ha CITY3HH BEIIECTBA.
[Tpu 3arpsiBaHe Ha JIGHEHOTO CEME U OCOOEHO, aKO ceMe-
HaTa ca CIyKaHU WU CMJICHH, IMa OITACHOCT OT M3BJIHYa-
HE Ha ITIaHOTCHHU TIIUKO3UIH.

HIIP. Jlenvm cvOwporca ¢humoecmpozenu, KOUmo ca noxa-

8.

22

3aU, e UHOYYupam 6 OpeaHusMa KAKmMo eCmpO2eHHU,
maxa u aumuecmpozentu egpexmu (36)

Jlaiikama (Matricaria Chamomilla L) mupoxo pa3npoc-
TPaHEHO y HAC €AHOTOJMIIIHO TPEBUCTO pacTeHHUe, Ha Koe-
TO CE M3MOJI3BAT IIBETOBETE, KOUTO ca 00TaTH Ha €TCPUIHO
Macio, (IaBOHOWIN, KyMapruHH, KapoTHHOUAH, ap. (18).
ExcnieppuMeHTaTHN OMUTH BBPXY KMBOTHH yCTAHOBSIBAT
MOHM’KABAILlO X0JIeCTepoJia AeHCTBUE Ha JlalikaTa y Mop-
cku cBuHueTa ¢ xunepaunuaemus (38). B BHM naiikara
€ CITHO OT HAW-IIUPOKO MPUIATAHUTE PACTCHUS.

benuam mpou (Silybum marianum L) e eqHOTOIUIITHO
WU JABYTOMHUIIHO TPEBUCTO PACTCHHE, Pa3MpOCTPAHCHO

HEALTH PROMOTION and DISEASE PREVENTION

gastric secretion (18). Fresh juice of dandelion is
administered several times a day per 2-3 tablespoons
at least 3-4 weeks (18).

ADRs. According to the authors allergic reactions may
be developed to dandelion (31), which is confirmed
by studies in vivo and in vitro (32). Dandelion is a
powerful diuretic and as such can have a modulating
activity on blood sugar. (33)

5. Dog rose - ordinary (Rosa canina L) is a thorny
shrub, 2-3 meters high, widespread in the country. For
therapeutic purposes the ripe fruits are used. They
contain over 1% vitamin C, vitamin K, provitamin
A, flavonoids, fruit acids, tannins. In literature in
BTM rose hips are applied due to their antiskorbutic
properties, cholagogue, diuretic, astringent, styptic,
hipocholesterinemic, tonic action (18).

6. Tribulus (Tribulus terrestris L) is an annual plant
(herbs) that is found in our sandier, rocky areas near
roads and in fields as a weed. For medical purposes
are used above ground portions of the plant, which
contain steroidal saponins, etc. The plant in literature
is considered as an agent stimulating sexual sphere,
with diuretic, laxative, antifungal, anti-atherosclerotic
action (34). From the leaves of Tribulus is prepared
preparation containing steroidal glycosides used as
anti-atherosclerotic agent (34). ADRs — It increases
gastric acidity.

7. Flax (Linum usitatissimum L) grows as cultivated
worldwide and its original origin is not known.
In medicine seeds and flaxseed oil are used. Flax
seeds contain 3-6% mucilage, to 40% fatty oil;
20% protein substances; organic acids; cyanogenic
glycosides. sterols; others (18, 30). Flaxseed oil
is rich in a-linolenic acid belonging to a group of
substances called omega-3 fatty acids (35). Flax
according to the authors has also anti-atheromatic
action (18). According to the authors flaxseed may
protect against atherosclerotic cardiovascular disease
through a number of mechanisms including reduction
of TC, reduce platelet aggregation, improving glucose
tolerance (35). Flax seed is used as a cold extract due
to the content of mucilage. When heating flaxseed
and especially if the seeds are crushed or ground,
there is a danger of cyanogenic glycosides extraction.

ADRs. Flax contains phytoestrogens, which have been
shown to induce in the body both estrogenic and
antiestrogenic effects (36)

8. Chamomile (Matricaria Chamomilla L) is
widespread in our annual herbaceous plant, which
is used for the colors that are rich in essential
oil, flavonoids, coumarins, carotenoids, etc. (18).
Experimental animal experiments establish a
cholesterol lowering effect of chamomile in guinea
pigs with hyperlipidemia (38). In BTM chamomile it
is one of the most widely applied plants.
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NPOMOLMA HA 3APABE 1 NPEBEHLUA HA BONECTUTE

HapsAKO B MO-IOXKHUTE palloHM Ha cTpaHara. OTriexaa
ce y Hac KyJITHBHPAHO. 3a MEIUIINHCKH 1T CE U303~
BaT IUIOJIOBETE MY, Ooratu Ha (uiaBouHaTa CyOCTaHIHS
cumnmapu (18, 30). Edextute Ha cunumaprHa ca OuiIu
W3CIIeBAHM TMPH MAlMEHTH ¢ TuadeT THUI 2 B paHIOMHU-
3UpaHO, JBOWHO-CISNO KIMHUYHO mpoyuBaHe (39). AB-
TOpUTE Ca YCTAHOBUJIM, Y€ MPUJIATAaHETO Ha CUIUMapUH
€ JIOBEJIO JI0 3HAUMTENHO HaMaJlsiBaHE Ha HUBATa Ha:
HbAlc, kppBHaTa rirroko3a Ha rimagHo, OX, JIIT ¢ Hucka
maeTHOCT, TG, SGOT u SGPT mpu manueHTH, TeKyBaHU
CBhC CHJINMAapHH B CpaBHEHHE ¢ rpymnaTa ¢ miarebo. Cro-
pen aBTopu cunuMapuHbT (40) mpuTeKaBa MOTEHIHMAT 32
nopoOpsiBaHe Ha JIMIHJHUS MPOQUII, KAKTO U 32 HaMa-
JsBaHE Ha HMBATa Ha KPHbBHATA 3axap NpH JAHA0CTHIIN.
CunuMapuHsbT BiM3a B cbeTaBa Ha JITTP.

bocunexvm (Ocimum Basilicum L) e enHOTOUIITHO Tpe-
BUCTO PAacTEHHE C XapaKTepHa MUpPHU3Ma, KOETO y Hac ce
OTIIIeKa KyJlTUBHpaHo. Hag3zeMHara My 4acT ce u3momns-
Ba KaTO MOJIPABKA ¥ 32 MEAUIIMHCKH LEIH, ChbprKa I1aB-
HO eTepu4HO Macio. [To nureparypuu nanau B BHM e u3-
TMOJI3BaH KaToO CMa3MOIUTUYHO U KAPMUHATHBHO CPENCTBO
(18). B excrieprMeHTH Ha XKUBOTHHU € YCTAaHOBEHO, Ye TIe-
POpPaHOTO NMPHIIOKEHNE HA BOJICH EKCTPAKT OT OOCHIIEK B
XHUIMEPIUITUAEMUYHY UTHXOBE HaMaJisiBa HuBaTa Ha OX,
TG n LDL-xos1ectepoJia B cepyma uM ¢ Hag 50% (41).

ban pasney (Achilea millefolium L). ABTopu mocouBat
JJaHHU 3a TOBHUIIaBaHe Ha cepyMHOTO HUBO Ha HDL, 3a
HaMaJsBaHE Ha cepyMHOTO HUBO Ha LDL oT pacteHus-
ta Commiphora Mukul, 651 paBHen 1 3a HamMansgBaHE Ha
cepyMHOTO HUBO Ha LDL oT cMuHAyX (42).

Cnaoxuam xopen (Glycyrrhiza glabra L) e mMHOroro-
JIMIITHO TPEBUCTO pAacTeHHe, y HAac pacte kpail p. [lyHas.
[TpuiokeHne B MEANIIMHATA HAMUPAT KOPEHUTE MY, KO-
TO CBIABPKAT TPUTEPICHOBU CANOHMHM - TIIMIUPU3HH,
3axapo3a, n30(pIaBOHOB TIUKO3HI TUKBUPHUIIHH, 1p, (18).
Ilo nuteparypHu nannu pacreruero B BHM ce npunara
KaTo HPOTUBOSI3BEHO, OTXPauBallo, AUYPETUYHO, Clla-
ourenno cpexnctBo, (18). IlpenkIMHUYHE TPOYYBAHUS
YCTAHOBSABAT XMIOJUNHMIAEMHYHHU, XUIOTTMKEMHYHU
1 aHTHOKCHUIAHTHHU €(EKTH Ha KOpEHa OT PACTEHHETO B
eKCIIepUMEHTAHN u3cineaBanus (43-47). YcraHOBEHO e,
4ye MpPUEMaHeTO Ha CNaJKUsA KOPeH BOAU 0 HaMaJsiBaHE
Ha [IJJa3MEHUTE HUBA Ha XoJjecTepoia, Ha LDL-C, Ha Tpu-
AUITIUALEPOIa MPU NAIlUEHTH ¢ XUIEPXOIECTEPOTIEMHUS
(48). ABTOpHTE 3aKJIOYaBAT, Ye EKCTPAKTHT OT CIAJbK
KOpEH MY MAaIMEeHTH C XUIIEPXOIECTEPOIEMHUSI TIOHMIKA-
Ba munuanTe (48).

HIIP. Asmopu ca nocouunu, 4e KOHCYMayusama Ha C1d0ObK

13.

KOpeH He mpsbsa O0a npesuwiasa dozama om 50 epama
OHEBHO Om KOPEeHa HA PACMeHuemo, muil Kamo no jau-
mepamypuu oannu Glycyrrhiza glabra moorce da no-
8UWLU KPBEHOMO HANA2aHe Ulu 0a 008ede 00 MYCKVIHA
caabocm, XpOHUUHA yMopa, enasobonue u - 00 NO-HUCKU
HUBA HA MeCmocmepor npu mvoiceme (49).

Punckuam peeen (Rheum rhaponticum L) e Obnrap-
cku eHnemut. [IpepcraBisiBa MHOTOTOMIITHO TPEBHCTO
pactenne. O0uTaBa BIaXHU MeCTa Kpal MOTOIU BHPXY
CHJIMKATHU M BapOBHUTH TepeHH B Puia. 3amiuTeH B e
CBITIACHO 3aKoHa 3a OMOJIOTMYHOTO paszHooOpaszue. 11lu-
poxokyintuBupan ¢ B EBpoma (50). ExcnepumenTanHo e

HEALTH PROMOTION and DISEASE PREVENTION

9. Milk thistle (Silybum marianum L) is an annual or
biennial herb, widespreadly scattered in the southern
regions of the country. In our country it is grown
cultivatedly. For medical purposes is used the fruit
rich of flavonoid substance silymarin (18, 30). The
effects of silymarin have been investigated in patients
with type 2 diabetes in a randomized, double-blind
clinical study (39). The authors have found that the
application of silymarin has led to a significant
reduction in the levels of: HbAlc , fasting blood
glucose, TC, low-density LPs, TG, SGOT and SGPT
in patients treated with silymarin group compared to
placebo. According to the authors, silymarin (40) has
the potential to improve the lipid profile, as well as to
reduce blood sugar levels in diabetics. Silymarin is a
constituent of medicinal products (MP).

10. Basil (Ocimum Basilicum L) is an annual herb with
a characteristic odor, which has grown cultivatedly.
Overhead part is used as a spice and for medicinal
purposes, mainly contains essential oil. In literature in
BTM it is used as an antispasmodic and carminative
agent (18). In animal experiments it was found that
oral administration of an aqueous extract of basil in
hyperlipidemic rats decreased levels of TC, TG and
LDL-cholesterol in serum with more than 50% (41).

11. Yarrow (Achillea millefolium L). Authors indicate
evidence of increased serum level of HDL, to reduce
serum level of LDL from the plant Commiphora
Mukul, yarrow and to reduce serum levels of LDL of
fenugreek (42).

12. Licorice (Glycyrrhiza glabra L) is a perennial herb
in the country, which grows along the Danube River.
In medicine are applied roots that contain triterpene
saponins - glycyrrhizin, sucrose, isoflavonoid
glycoside, etc. (18). In literature plant in BNM is
applied as an antiulcerous, expectorant, diuretic,
laxative agent (18). Preclinical studies establish
hypolipidemic, hypoglycaemic and antioxidant
effects of the root of the plant in experimental
studies (43-47). It has been found that the adoption
of licorice leads to reduction of plasma levels of
cholesterol, of LDL-C, of triacylglycerol in patients
with  hypercholesterolemia (48). The authors
concluded that the extract of licorice in patients with
hypercholesterolemia lowers the lipid levels (48).

ADRs. Authors have shown that consumption of licorice
should not exceed a dose of 50 grams daily from the
root of the plant, as due to literature data Glycyrrhiza
glabra can increase blood pressure or lead to
muscular weakness, chronic fatigue, headache, and
to low levels of testosterone in men. (49)

13. Rila rhubarb (Rheum rhaponticum L) is Bulgarian
endemic. Itrepresents aperennial herb. Itinhabits moist
places along streams on siliceous and calcareous sites
in Rila. It is a protected species under the Biological
Diversity Act. It is widely cultivated in Europe (50)
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YCTAaHOBEH XUNOJHNuAeMHYeH edexkT Ha peBeHa (51).
ABTOpH ca NMyOJMKyBajdd JaHHU 3a MOHMIKABAIU XO-
necrepona epeKTH Ha PEeBEHA Y MBbKE C XUIepXoJecTe-
posiemus (52). Criopen TsX BJIaKHaTa OT PEBEH BOMST JI0
HaMaJissBaHe Ha OOLIUSI CEpPyMEH XOJIECTEpOJ M Ha KOH-
nenTpanusita Ha LDL-C, 0e3 na moBiusiBaT KOHIICHTPA-
nusra Ha HDL-C B cepyma. Ho aBTopuTe 3akitouaBat, ue
B T3 HACOKA Ca HEOOXOIUMHU JIOI'BJIHUTEIIHN KIMHUYHH
npoyuBaHus (52).

Obuknogenuam 2noez (Crataegus monogyna Jacq) e 601-
JIUB XpacT WIIM MAJIKO ApbBUe. Pasnpocrpanen B EBporna,
y Hac pacTe W3 XpacTajald ¥ pa3peieHu Topu B Isiara
crpana (18). B megumuHaTa ce M3MOJI3BAT IIBETOBETE C
JUCTAaTa U MJI0/I0OBETE, KOUTO ChIIBPIKAT INTaBHO (pIraBoOHO-
unu. [lo emnepnynu nanau B8 BHM ce yrmoTpe0siBa u mpu
aTepockiiepo3a Ha Mo3bKa (18).

PacmeHusi om 4yx0Oama cpsiopa, npusnaz2aHu
npu ducnaunudemuu

1. I'vou “Illu maxke” (Lentinus edodes) - snnusa re0a, Kos-

2.

TO pacTe BBpXy BuAa nbpBera Castanopsis cuspidata.
Coabprka nonuzaxapuu. I1o murepaTypHH JaHHH CE U3-
MO0JI3BA TIPH CHHIPOM Ha XPOHHYHA YMOpA, Bb3MNaJICHHS
Ha OporxwuTe, (hIeOUT, IMPU MOBHUIIICHO HUBO HA XOJIECTE-
posia B KpBBTa, IPU XEHNATUT U JIPYTH YepHOIPOOHH 3a-
OomnsBaHMs mMoa Gopmara Ha TaOIETKH, CHIBPKAIIN CYX
eKCTpakT ot rpbaTa (53).

I'vou Peiimuu (Ganoderma lucidum (Fr.) Karst) ca Bun
rb0a, mupoko u3nons3sana B Kuraii u Sinonwust. Te ce cpe-
maT MOYTH BBHB BCUUKHW CTPaHHW Ha CBETAa, MO MbpPTBATa
J'bpPBECHHA Ha IIHPOKOIHCTHH IBPBETA, MHOTO PAIKO —
[0 JAbpBECHHATa Ha XBOMHOBU pacTeHHs. ChIECTBYBaT
HSIKOJIKO pa3inyHu Buaa oT pon Ganoderma, KOMTO ce
03HauaBaT KaTo re6u Peitmm. Haii-paznpocTpaHeHUAT OT
1ax Bun ¢ Ganoderma lucidum (54). Hazemuata u noa-
3eMHaTa 4acT Ha re0u Peiiiiu e saiuBa, HO 32 MEIMIIUH-
CKM IIeJIM C€ W3IMOJI3Ba OCHOBHO Haja3eMHara dacT (54).
I'vOute Peliimu chabpikar moauzaxapuiu, TPUTEPICHH,
nporenHu. Ilo nuTepaTypHH AaHHM OKa3BaT IPOTHUBO-
BB3MAJIUTEIHO, OOIOYyKpPENnBaIio, UMYHOCTUMYIHPAIIO
JieificTBHE, MOHUKABAT HUBOTO HA NMOBHMIIEHHS XOJIeC-
TepoJi B KPbBTA, HAaMaJIsBaT arperanusTa Ha TpoMOoIH-
tute (54). [lpunarar ce noa gopmara Ha 4aii, KaTo Crup-
TEH U3BJIEK OT M3CYIICHUTE Tena u aAp. Biusar B cecTaBa
Ha XpaHUTEJHHU J00aBKH.

HIIP. [lo numepamyphu oannu evbume Petiwu moeam oa

24

npeou3sUKaAm CMpaHuyHu eqhexmu Kamo ceenosvpmedic,
cyxoma 6 ycmama u eopiomo, Kpbeomeyenue om Hocd,
cmomawer  Quckomghopm, yeeauuagam 6pememo Ha
Kbp8eHe, nopaou Koemo He mpsa68a oa ce npuemam om
nayueHmu, nNoOIONCEHU HA JleueHue ¢ aHMUKA2YIaHmu
(54). He ce npenopvusa ynompebama um om dpemeHHU U
KbpPMAYKY, Mbll KAMO HAMA OAHHU 30 eheKma Ha 2boume
8vpxy niaooa u kvpmawemama. Cnopeo agmopu, 2voume
Petiwu moorce oa npeoussuxam anepeuunu peaxyuu (33,
56).

HEALTH PROMOTION and DISEASE PREVENTION

and experimentally hypolipidemic effect of rhubarb
was established (51). Authors have published data
on the cholesterol-lowering effects of rhubarb in
men with hypercholesterolemia (52). According to
them, the fibers of rhubarb reduce the total serum
cholesterol and the concentration of LDL-C without
affecting the concentration of HDL-C in serum. But
the authors conclude that additional clinical trials are
needed (52).

14. Common hawthorn (Crataegus monogyna Jacq) is
a spiny shrub or small tree. Distributed in Europe, it
grows in scrub and sparse forests in our country (18).
In medicine are used flowers with leaves and fruits,
which mainly contain flavonoids. By empirical data
in BTM it has been used in atherosclerosis of the
brain (18).

Plants from the foreign flora applied for
dyslipidemias

1. Shiitake (Lentinus edodes) - is an edible mushroom
that grows on logs from various trees of the family
Fagace®, esp. Castanopsis cuspidata. It contains
polysaccharides. According to literature data it
is used in chronic fatigue syndrome, bronchial
inflammation, phlebitis, as well as in elevated
cholesterol levels in blood, in hepatitis and other
liver diseases in the form of tablets containing dry
extract of the mushroom (53).

2. Medicinal mushroom Lingzhi or Reishi, Ganoderma
lucidum (Fr.) P. Karst., is a type of mushroom
widely used in China and Japan. It is found in almost
all countries of the world, on dead wood of deciduous
trees, rarely in wood of juniper plants. There are
several different species of the genus Ganoderma,
which is referred to as Reishi. The most common of
them is kind of Ganoderma lucidum (54). Ground and
underground part of Reishi mushroom is edible, but
for medical purposes is used mainly the surface part
(54). Reishi mushrooms contain polysaccharides,
triterpenes, and proteins. In literature they have anti-
inflammatory, tonic, immunostimulatory effect,
lower the level of cholesterol in the blood, decrease
the platelet aggregation (54). Thet are applied in the
form of tea, as alcohol extract from the dried parts,
and others. They enter in the composition of dietary
supplements.

ADRs. In literature Reishi can cause side effects such
as dizziness, dry mouth and throat, nose bleeding,
stomach discomfort, increased bleeding time and
therefore should not be administered to patients
undergoing treatment with anticoagulants (54).
It is not recommended for use by pregnant and
breastfeeding women, as there are no data on
the effect of mushroom on the fetus and infants.
According to the authors, Reishi mushrooms can
cause allergic reactions (35, 56).
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Komewkuuam noxkvm (Uncaria tomentosa (Willd.) Dc) e
MHOTOTOJIMIITHA JTMaHa, JOCTUTaIa AbJKuHA 10 30 MeTpa.
Pacte B mxynrnute Ha Cpeana u FOxna Amepuxa. BsB
¢durorepanusiTa ce yrnorpedsBar Jiucrara, Kopara 1 Kope-
Ha My. Chabpika - ankajiouu (MHIOJIOBH U OKCOMHIIOJO-
BH), OJIM(EHOIN, CTEPOIIN, TAHUHH, TIINKO3UIH, TEPIICHH.
Ilo surepaTypHU JaHHU KOTELIKUSAT HOKBT, OKAa3Ba IIPO-
THUBOBB3IIAJIUTCIHO, AHTHOKCHAAHTHO, XHWIIOTCH3HMBHO H
X0JIECTEPOJIOTIOHUIKABAIIO JelicTBUe. YToTpeOsiBa ce
KaTo Tpale3cH 4ai, KalcCyJd, TEUEH WU3BICK U CIUPTEH
eKCTpakKT. Biu3a B chcTaBa Ha XpaHUTEITHH JT00ABKH.

HIIP. [Ipenopvuumento e oa ce u365126a KOMOUHUPAHEMO

HA KOMEWKUS HOKbIM ¢ XOPMOHAIHU NPERapamu uiy 6aK-
cunu (57)

4. Indigofera tinctoria L. Pox Nnnurodepa ca nucronan-

HU XpacTH, TOJYXPACTH VJIM TPEBHCTH PACTCHUS, Ha-
OposBamy okono 700 BuIa, pacTAIIN B TPOIMHICCKUTE U
cybTrponmueckute obmacTu Ha cBeTa. Indigofera tinctoria
€ XpacT, BUCOK 110 1,5 M. Ponunara my e Muaus. Kyntu-
BHpa C€ B TPOIMMYCCKUTE CTPAHHU 3a MOJydaBaHe Ha OOH.
Coeappika Oe3nBeTHHS MIHKO3uA WHAUKaH. OT Hero ca
n3onupaHu QypaHo-(IaBoHOUIH U (IIABOHOI-TITHKO3U-
IId, 32 KOUTO MMa JINTePaTypHU NaHHU, 9¢ HAMAJSABAT
HuBara Ha TT' u na OX B kpbBTa. [0 emMnepuuHu gan-
HU PacTeHHETO OKa3Ba MPOTHUBOTPECKABO, OAKTEPUIIHI-
HO, paHe3a3IpaBsABaIlo, JUMHIOMOHHKABAIIO IeiicTBIE
(58, 59). Cnopen aBTopu (hIaBOHOMAMTE, U3OJIMPAHU OT
HaJ3eMHATa YacT Ha PACTCHHUETO, UTPAsT BaXKHA POJIA 3a
HamajsBaHe Ha pucka or CC3, KaTro MOHIMKaBaT HUBATa
Ha JIUTTHINTE B KPBBTA (HaMaJsABaT IJIa3MEHUTE HUBA Ha
TI, OX u cBOOOJHWUTE MACTHH KHCEJIIMHH, KaTO YBEIH-
yaBat HuBarta Ha JIII ¢ Bucoka mabTHOCT), (60). JIuncear
KJIMHUYHH JI0KA3aTeJICTBA, BbPXY KOHTO Jla CE OCHOBAT
MPETOPBKY 32 PESKUMHU Ha JI03UPAHE.

Cmunoyx (Trigonella foenum-graecum) - pou3xoxia
oT FOrousrouna Asus. Toll € €THOrOAMIIHO TPEBUCTO
pacTeHue OT ceMelcTBO boOOBH, ChC CHIIHA XapaKTepHa
MupusMma (18). OTriexaa ce B TpaJuHUTE KaTo IMOIMPaB-
Ka U IeKopaTuBHO pacteHue (61). M3nmon3Bar ce cemMeHaTa
My, KouTo cbabpkat 10 20-30% ciry3Hu BeliecTsa, CTe-
POUIIHU CAIOHWHH, XOJIUH, JICHUTHH, GUTHH, (JIaBOHOH-
1, hocdop, xensi3o, ap. (18). XUMorMKeMUIHA U XUIIO-
JUMHACMUYHE ePeKTH (62) Ha CMHHIyXa ca YCTAaHOBEHU
B IIPOYYBaHU NPpH KUBOTHH (63-65) 1 xopa (66). B kiu-
HHUYHO M3cienBaHe ¢ 24 ManmueHTu ¢ quadet tum 2 (66),
MpHEMAaIIy B IpoabkeHne Ha 8 ceamutu mmo 10 r/meH ce-
MEHa Ha Mpax OT CMHUHAYX, CMECEHHU C KUCEJIO MJISIKO HIIH
HaKMCHATH B TOILJIa BOJIa, € YCTAHOBEHO HamaJssiBaHE Ha
HHBaTa Ha KpbBHATA IUII0KO3a Ha rnajaHo, Ha TI' u VLDL
B cepyMa. HamansBane Ha cepymHOoTO HMBO Ha LDL ot
CMUHJIYX € OMTUCAHO U OT IPYTHU aBTOPH (42).

HIIP. B numepamypama ce cpewam cb00ujeHus, ye CMuH-

0YXbm MOJICe 0a NOGUWL PUCKA OM KbPEeHe UU 0d 3aCU-
au egpekmume na nevenue ¢ sappapun (27). Om asmopu
ca onucanu 08a CIAy4ds HA alepeusi KoM CMUHOYX Cleo
noaivujamne, OUWBAHE, U BLHUUHO NPULOICEHUE HA NPAX
om cemenama my (67). CmMunoyxvm no aumepamyphu
OaHHU MOJICe 0a NPUYUHU MATNOYHU KOHMPAKYUL U He ce
npenopvusa npu opemennu (68).

HEALTH PROMOTION and DISEASE PREVENTION

3. Cat’s Claw (Uncaria tomentosa (Willd.) D.C.) is a
perennial vine, reaching a length of 30 meters. It
grows in the jungles of Central and South America. In
phytotherapy leaves, bark and root are used. It contains
- alkaloids (indole and oxindole), polyphenols, sterols,
tannins, glycosides, terpenes. In literature Cat’s claw
has anti-inflammatory, antioxidant, hypotensive and
cholesterol-lowering action. It is used as a table tea,
capsules, liquid extract and alcohol extract. It enters
into the composition of dietary supplements.

ADRs. It is advisable to avoid combining cat claw with
hormones or vaccines (57)

4. True indigo, Indigofera tinctoria L. The genus
Indigofera are deciduous shrubs, semi-shrubs or
herbaceous plants, numbering about 700 species
growing in tropical and subtropical areas of the world.
Indigofera tinctoria is a shrub up to 1.5 m high. It is
native to India and cultivated in tropical countries to
receive paints. It contains colorless glycoside indican.
Furano-flavonoids and flavonol glycosides are
isolated from it, for which there is literature data that
they decrease levels of TG and TC in the blood. By
empirical data the plant has anti-feverish, bactericidal,
wound healing, and lipid lowering action (58, 59).
According to authors flavonoids isolated from the
aerial parts of the plant play an important role in
reducing the risk of CVD by lowering lipid levels in
blood (reduced plasma levels of TG, TC and free fatty
acids, such as increased levels of LPs of high density),
(60). No clinical evidence is found on which to base
recommendations for dosage regimens.

5. Fenugreek (Trigonella foenum-graecum) appears
to have originated in Southeast Asia. It is an annual
herbaceous plant of the family Fabaceae, with a
strong characteristic odor (18). It is grown in gardens
as an ornamental plant and spice (61). Its seeds are
used, which contain up to 20-30% mucilage, steroid
saponins, choline, lecithin, phytin, flavonoids,
phosphorus, iron, etc. (18). Hypoglycemic and
hypolipidemic effects (62) of fenugreek have been
identified in animal studies (63-65) and adults
(66). In a clinical study with 24 patients with type
2diabetes (66), taking for a period of 8 weeks per 10
g/day seeds of fenugreek powder mixed with yogurt
or soaked in warm water, it was shown a decrease
of the blood glucose levels at fasting of the TG and
VLDL in serum. Reduction of serum level of LDL by
fenugreek is described by other authors (42).

ADRs. The literature reports found that fenugreek
may increase the risk of bleeding or increase the
effects of warfarin therapy (27). Authors described
two cases of allergy to fenugreek after ingestion,
inhalation, and external application of the powder of
seeds (67). Fenugreek in literature can cause uterine
contractions and is not recommended for pregnant

(68).
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Commiphora Mukul (Stocks) Hook. Pacrtenuero
Commiphora Mukul e xpact wiu maiko aspso. Cpemia
ce B CeBepna Adpuka, Llentpanna A3us, HO Hai-4ecTo
- B CeBepHa Munus. IIpeanounTta cyx U MOIycyX KJH-
MaT (69). OT pacTeHHEeTO ce MojydaBa CMOJa, U3BECTHA
karo apBKa Guggul. EkcTpakTsT OT Ta3u cmola, Hape-
uyena gugulipid, guggulipid wim guglipid, e u3non3sax B
tpaauunonHara Unani megununa (69). [To nureparypHu
JJAHHU PACTEHHUETO CE M3MOJI3Ba TPAJAMIIMOHHO B U3TOY-
HUTE CTPAaHMU 3a JICYCHHUE Ha 3aTIbCTSIBaHE, HA PEeBMATO-
UJCH apTPUT, OCTEOAPTPUT U HUIIHAC, NPH IPUIIOBHILE-
HU Junuan B KpbBra (69). [lo nannu Ha aBTopu Guggul
OKa3Ba NPOTHUBOBB3NAIUTEIHH cBOMcTBA (70) 1 MHXUOU-
pa TpomborutHata arperanus (71). EkcnepumenTantHo e
yCTaHOBeH XumoJunuaemuden edekt Ha Commiphora
Mukul (72). Ciopen n3cie1oBaTeCKu €KUM PACTUTEIIHU-
AT CTepos guggulsterone e Bb3MOXKHO J1a OKa3Ba OJIOKH-
paio aeicTBue BbpXy (apHesous X peuenrtop, (peuern-
TOpPHU Ha KJIbYHATA KUCEINHA) U Jla HAMaJIsIBa CHHTE3a Ha
xosectepod (73). Cnopen aBTopu e()eKTHT PH MALUCHTH
0T KOMOMHHMPAHOTO MpHJIaraHe Ha JUeTa U Ha pacTeHue-
to Commiphora Mukul B mpoabiikenne Ha 36 ceaMHIH €
CPaBHHUM C JIMITUIONOHMIKABAILUS €(PeKT HA CbBPEMEHHHU
MenukameHTu (74).

HIIB. Cnopeo asmopu eOHO8peMeHHOMO NepopaIHo Npu-
noxcenue na Commiphora mukul ¢ nponpanonon uiu
ouamuasem modice 0a 0ogede 00 Hamaraeane Ha ObUoHa-

JUYHOCMMA UM U 04 HAMAIU MEeXHUmMe Mmepanesmudnu
egpexmu (75).

HUIP. Ilo 0anHu Ha agmopu pacmeHuemo oKa36a Cmumyiu-
pawy egpexm 8vpxy YHKYUAMA HA WUMOBUOHAMA JiCle3d
(76). Om asémopu e HabIOOABAH allepeuyeH KOHMAKMeH
oepmamum xom guggul (77).

7. Hunouiickomo opexue (Myristica fragrans) e IonnpaBka,

BEYHO 3€JICHO ABPBO, KoeTo pacte B MHonesus. M3nomns-
Bar ce cemeHara My (78). [Ipu omutm BBPXY KUBOTHHU
(3aliIy ¢ XUIIEPXOJIECTEPOIIEMHUS), € YCTAHOBEHO, Y€ pac-
TeHneTo HamaisBa HuBaTa Ha OX u LDL B cepyma, 6e3
Jla TIpeAN3BUKBA MpoMsiHa B HUBOTO Ha HDL (74).

. Semecarpus Anacardium L.f. 11IlupoxonuctHa ABPBO,
pactre B Xumanaure. Ilo nureparypHu 1aHHU pa3indHU
YacTH OT HETO CE M3I0JI3BaT B AlOPBEAMYHATA MEIUIIMHA
3a JedeHne Ha 3a00NsIBaHMS, TPEIUMHO Ha XpPaHOCMHJIA-
TEJTHMSI TPAKT, Ha CHPIIETO, HEBPOIOTUYHH 3200 IIBaHUS,
np. CemeHara OT M3CYLICHH IUIOJOBE, W3BECTHU KaTo
«Godambiy, ce usnonssar B Uuaus (79). Cepust ot mpo-
YUBaHMS B KMBOTHHCKH MOJICJIM Ca YCTAHOBWIJIM TOHHU-
JKaBall xoJecTepoJa eexrt Ha Semecarpus Anacardium
(mamansBaHe Ha cepyMHuTe HUBA Ha OX 1 Ha LDL), (74).

9. Xuéucxkycom (Hibiscus sabdariffa L) e pon pacrenus,

HaOposBar okosio 200 Buja, ot cemeiictBo Ciezosu. Ilo-
BEUETO pacTEHUs MPOHU3IHN3AT OT A3, HO HIKOU pacTaT
B n1uBO cherostHUe M B Adpuka (80). Cnopen aBTopu B
KUBOTUHCKH MOJIENIN y 3alllM C eKCIIEpUMEHTaHa aTe-
pockiepo3a MpeIu3BUKBA XUIIOTUIIUEMHS U OKa3Ba aH-
TuckieporuucH edekT (81).

HEALTH PROMOTION and DISEASE PREVENTION

6. Commiphora mukul (Hook. ex Stocks) is an accepted
name of a species in the genus Commiphora (family
Burseraceae). Plant Commiphora Mukul is a shrub or
small tree. It is found in North Africa, Central Asia,
but most often - in North India. It prefers dry and
semi-dry climate (69). From the plant is extracted
resin known as a Guggul gum. The extract of this
resin, called gugulipid, guggulipid or guglipid, is
used in traditional Unani medicine (69). According to
literature data the plant is traditionally used in the east
countries for treating obesity, rheumatoid arthritis,
osteoarthritis and sciatica, in increased lipids in
the blood (69). According to the authors Guggul
has anti-inflammatory properties (70) and inhibits
platelet aggregation (71). Hypolipidemic effect of
Commiphora Mukul was experimentally established
(72). According to a research team the plant sterol
guggulsterone is possible to have a blocking action
on the farnesoid X receptor (bile acid receptors), and
to decrease cholesterol synthesis (73). According to
authors, the effect of the combined administration
of the diet and of the plant Commiphora Mukul for
36 weeks in patients was comparable to the lipid-
lowering effect of modern drugs (74).

ADIs. According to authors, simultaneous oral
administration of propranolol Commiphora mukul
or diltiazem may reduce the bioavailability and
reduce their therapeutic effects (75).

ADRs. According to the authors, the plant has a
stimulating effect on the function of the thyroid
gland (76). Authors have observed allergic contact
dermatitis to guggul (77).

7. Nutmeg (Myristica fragrans) is a spice, evergreen
tree that grows in Indonesia. Its seeds have been
used (78). In experiments on animals (rabbits with
hypercholesterolemia), it was found that the plant
reduces the levels of TC and LDL in serum, without
causing a change in the level of HDL (74).

8. Marking Nut (Semecarpus Anacardium L.f.) is
a deciduous tree that grows in the Himalayas.
According to literature data the various parts thereof
are used in Ayurvedic medicine for the treatment of
diseases, particularly of the digestive tract, heart,
neurological disorders, etc. Seeds of dried fruit,
known as «Godambiy», are used in India (79). A
series of studies in animal models have established
a cholesterol-lowering effect of Semecarpus
Anacardium (reduction of the serum levels of TC and
LDL), (74).

9. Hibiscus (Hibiscus sabdariffa L) is a genus of plants,
numbering about 200 species of the Malvaceae
family. Most plants come from Asia, but some grow
in the wild in Africa (80). According to authors
in animal models of rabbits with experimental
atherosclerosis it causes hypolipidemic and has anti
sclerosis effect (81).
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Terminalia arjuna (Roxb.) ¢ nBppBO OT CEMEHCTBOTO
Combretaceae. Criopes; aBTOpH KopaTa Ha JbPBOTO Ch-
JIbpKa XUIOJHIUACMUYHU ChCIHMHCHHUS U (DIIaBOHOUIH,
OKa3Ballll aHTHOKCHJIAHTHU CBOMCTBA. V3cenBaHus Bbp-
Xy ’KMBOTHH Ca YCTAHOBWJIM aHTUXHIICPIUIUIANMUYHH,
AHTHATEPOTr¢eHHHU, aHTUOKCUJAHTHU U XHUIIOTJTIMKEMUYHHU
edextu Ha pacTenuero (82-84). Pactenuero ce u3mnon3ea
B alopBeJUYHaTa MeAunKHA pu pasnmuuau CC3 (85-87).
AHTHOKCHIaHTHH U MOHWXKABAIK XoJecTeposia eheKTH
Ha KopaTa ca JIOKJIaJBaH! U B KIMHUYHO Npoy4BaHe (88).

Kypxkymama (Curcuma longa L) e MHOTOTOIUIIIHO Tpe-
BUCTO pacTeHHe, JOCTHTallo Ha BHCOYMHA /0 | METBHp,
ChC CHITHO Pa3KJIOHEHO KOPEHHMIIE. 32 HeroBa pojuHa ce
cunrta IOromsrouna Asusa. Y Hac ce OTIIeXaa KaTo Je-
kopatuBHO pacTteHue (89). KopeHbT Ha pacTeHHETO ce
HM3I0JI3Ba KAKTO B MCAUIIMHATA, TaKa U B KyJIMHapuUsdTa.
Kypkymunsr € monndeHonHo chennHeHue. B aporarta
KOpPEHHMIIE OT KYpKyMa ca YCTaHOBEHH U JIe3METOKCUKY P-
kymuH (KypkymuH II), Oucae3sMeToOKCUKYpKyMUH (Kyp-
kymuH 1) 1 mukimoxypkymuH. Te3u BemecTBa U KypKy-
MUHBT C€ HApUUAT 0010 KypPKYMHHOUIU U ChCTaBIsBAT
3-5% ot cyxoTo Teryo Ha KopeHunieto. Jloousar ce upe3
ankoxonmHa ekcrpaknus (89). Edexkrsr Ha KypkymMuHa
BBPXY cepyMHHTe HuBa Ha nunuaurte (OX, LDL-xonec-
tepon, HDL-xomectepon, TI) mpu mamueHTH € OCTBP
koponapeH cuaapom (OKC) e u3ciensan (90) B panaoMu-
3UpaHoO, IBOWHO-CIISNIO KOHTPOJIMpPaHO npoyuBane. Kyp-
KYMHHBT € IIpUjIarad B 1031 — HucKa (3 mo 15 r nHeBHO),
ymepena (3 no 30 r/nueBHo), Bucoka (3 mo 60 r/1HeBHO).
ABTOpUTE ca YCTAaHOBHIIU, Y€ HUCKH JIO3M KYPKYMHH TO-
Ka3BaT TEHJCHIMS 3a MO-TOJISIM e(eKT Ha HaMajsBaHE
Ha cepymuuTe HUBa Ha OX 1 Ha LDL-C 1 - moBumaBaHe
Ha TrasMenaran koHuneHtpanus Ha HDL-C (90). B knu-
HUYHO IIPOyYBaHE € YCTaHOBEHO, Y€ KypKyMaTa MOKe
Jla oKa3Ba e(peKT BBPXY ceKperusaTa Ha uHcyiauH (91). B
KJIMHUYHO JIBOMHO-CIISITIO, MJ1a1e00-KOHTPOIpaHo, PaH-
JIOMU3UPAHO, KPHCTOCAHO MPOYUYBAHE ITPH MAIIUEHTH ChC
3aTIBCTSIBAHE, NONyYaBaly KypKYMUHOUIN 10 1T/1HEB-
HO B IpoxbkeHne Ha 30 THU, aBTOPUTE YCTAaHOBSBAT, Ue
KYPKYMHUHOUAUTE 3HAYUTCIHO HaMajdBaT CCPYMHHUTEC
koHIeHTpanuu Ha TI, HO He MOBIMSABAT IPYTH Mapame-
TpH Ha TunuHUs npodui, kakto u UTM (92).

HIIP. Om asmopu e ycmaHo8eHo, e KYPKYMUHBIN MOHCe Od

0dosede 00 HedoCmuz Ha KHceaa30 npu npeopasnoIoHCeHU
nayuenmu (93).

12. /Dicunoncugpunvm (Zingiber officinale Willd) e muoro-

TOJIMIITHO TPEBHUCTO PACTEHHE, KOETO PAaCTe B TPOMHMYHH
u cyorponmanu ropu (18). KopenmmeTo Ha pacTeHHeTO €
KyJINHapHA MOANPABKA, HO CE M3IION3BA M B MEIUIIMHATA.
KopenuieTo e 6orato Ha eTepuuHo Macio. [To nutepatyp-
HU JIAHHU OKa3Ba OCHOBHO alleTUTOCTUMYJIMPAILO 1 aHTH-
emetnyHo neiictre (18). JLKMHIKNGHUIBT € U3CIeBaH OT
ABTOPHU 32 JIMMHAOTIOHN/KABAIIO JeiiCTBUE Yy TAIlUEHTH
¢ xunepnunenumus (94) B TBOWHO-CIIATIO, IIANe00-KOH-
TPOJIMPAHO KJIMHUYHO MpoydBaHe. B rpymara, nexyBaHa
¢ KUHDKUGUIT (MoTyvyaBaly JHKUHIDKAPUIT B KarCysIu
1o 3 1/neH B 3 OTAETIHHM J03H), ce HaOII01aBa, Y€ CPEIHOTO
HaMmaJsiBaHe Ha cepyMHOTO HHBO Ha LDL u yBennyaBane
Ha ToBa Ha HDL B mxuHmKnduioBara rpymna e no-BUCcOKo,
OTKOJIKOTO B ITane6o rpymnara. Criopen aBTOpUTe pesyil-
TaTUTE [I0KA3BaT, Y€ JKUHDKU(DUITBT 3HAUUTETHO TIOHH-

HEALTH PROMOTION and DISEASE PREVENTION

10. Arjuna or arjun tree, Terminalia arjuna (Roxb.), is a
tree of the Combretaceae family. According to authors
the bark contains hypolipidemic compounds and
flavonoids that have antioxidant properties. Studies
on animals have found antihiperlipidemic, anti-
atherogenic, antioxidant and hypoglycemic effects
of the plant (82-84). The plant is used in Ayurvedic
medicine in different CVDs (85-87). Antioxidant and
cholesterol-lowering effects of the bark have been
reported in the clinical trial (88).

11. Turmeric (Curcumalongal)isaperennial herbaceous
plant, reaching a height of one meter, with highly
branched rootage. To his homeland is considered
Southeast Asia. In our country it is typically grown
as an ornamental plant (89). The rootage of the plant
is used as in medicine and in cooking. Curcumin is a
polyphenolic compound. In drug rootage of turmeric
are established desmethoxycurcumin (curcumin
I), bis-desmethoxycurcumin (curcumin IIT) and
cyclocurcumin. These substances and curcumin
are totally called curcuminoids and constitute 3-5%
of the dry weight of rootage. They are produced by
alcoholic extraction (89). The effect of curcumin on
serum lipids (TC, LDL-cholesterol, HDL-cholesterol,
TG) in patients with acute coronary syndrome (ACS)
has been studied (90) in a randomized, double-blind
controlled study. Curcumin was administered at
doses - a low one (3 x 15 g/day), moderate (3 x 30
g/day), high (3 x 60 g/day). The authors have found
that low doses of curcumin tend for a greater effect
of reducing the serum of TC and LDL-C levels, and -
increased plasma concentrations of HDL-C (90). In a
clinical study it was found that turmeric may have an
effect on insulin secretion (91). In a clinical double-
blind, placebo-controlled, randomized, crossover
study in obese patients receiving curcuminoids at 1 g/
day for 30 days, the authors found that curcuminoids
significantly reduce serum levels of TG, but do not
affect other parameters of lipid profile and BMI (92).

ADRs. Authors have found that curcumin can lead to iron
deficiency in vulnerable patients (93).

12. Ginger (Zingiber officinale Willd) is a perennial
plant that grows in tropical and subtropical forests
(18). The rootage of the plant is a culinary spice, but is
used in medicine, too. The rootage is rich in essential
oil. In literature it has mainly appetite stimulant and
antiemetic activity (18). Ginger has been studied by
the authors for lipid-lowering effect in patients with
hyperlipidemia (94) in a double-blind, placebo-
controlled trial. In the group treated with ginger
(receiving ginger in capsules of 3 g/day in 3 single
doses), it was observed that the mean reduction in
serum levels of LDL and increasing that of the NDL
in ginger group is higher than in the placebo group.
According to the authors the results showed that
ginger significantly reduced lipid levels compared to
placebo (94).
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JKaBa JIMIUIATE B CpaBHEHUE ¢ 11ane6o (94).

HIIP. Cnopeo asmopu, 04CunOACUPUIDM MODIce 0a 3ACUNU

13.

14.

15.

28

PUCKA OM KbPEEHE U 0d 3ACUNU ehekmume om jeyeHue ¢
sappapun (27).

Oobnenuxama, Pakumnuk, (Hippophae rhamnoides L)
B INBO CHCTOSIHUE ce cpema B A3us u EBpona n ocobeno
B IMO-CceBepHUTE paifoHu - Cubup m Monronus. [1momo-
BeTe Ha oOJyienmuxaTa ca U3TOYHUK Ha ButamuHu A, C, E,
AMUHOKHCEIINHY, IPOTEHHH, (hoiueBa Kucenuna, ap. O0-
JIETUXOBOTO MAacCJ0 € MOJIMBUTAMHUHO3ZHO M C€ M3II0J3BA
B MEIMIMHATA TIPH JICYCHHE HA s3BEHA OOJIECT, TPYAHO
3apactBamy paHu (95). CemeHara i chabpKaT BUTAMUH
C, ButamuH E 1 ©-3 1 -7 NOITMHEHACUTEHN MACTHU KHU-
CeJINHU, KaKkTO U (uiaBoHon 1. Criopes aBTOpH B TpaJiu-
[IMOHHATa KUTHCKa MEAWIMHA OOJernnxara nMa JbJra
uctopus Ha yrnorpebda mpu nedeHueto Ha CC3. ABTopu-
Te ca ycraHoBuiH, u¢ BAB — ¢maBononx isorhamnetin
¢ o0emaBamo CpeacTBO B JEUCHUETO Ha KapAHOMMOIIA-
tau (96). [IpenKTMHUYHY MPOYYBaHUS ca MOKa3alld, ue
MPOLYKTHUTE OT 00JIEeNUXa HaMaJIsIBaT MIa3MEHHUS X0Jec-
tepon (97). [lo maHHM Ha aBTOPH CEMEHATa OT PacTCHHE-
TO YNpaXHSBAT XUMOTIMKEMHYHO ICHCTBHE. AKTHBHHU
ca KakTO B )KMBOTHHCKHM MOJEJH, Taka M B KIMHUYHATA
npakTuka (98).

Achillea wilhelmsii C. Koch e pacTenue, OTKpPUTO B pa3-
nuyHU yacTu Ha Mpan. To e 6uyio M3MOI3BaHO B MpaH-
cKaTa HapoJHaTa MeIUITMHA KaTo 00e300IsBaIo0, MPOTH-
BOBB3NIAJIUTCIIHO, CIIA3MOJIMTHYHO H aHTI/I6aKTepI/IaHHO
cpencto (99). Ilo nanHM Ha aBTOPH CHABPKA (PIABOHO-
UM M CECKUTEPIICHOBH JIAKTOHHU, KOMTO Ca IMOKa3aju, 4e
ca e(beKTI/IBHI/I IIpU MOHMUKABAHC HA JIMIUIAUTE B KPBBTaA
U TIpU XUMIEPTOHUS. B nBOIHO-cAMO, Tnane6o-KoHTpo-
JIMPAHO KIIMHUYHO IMPOYYBAHE Ca U3CJICABAHU aHTUXU-
NEPIUNMUIACMUYHUTE U aHTUXUIICPTCH3UBHU G(I)GKTI/I Ha
Achillea (100). HamansiBane Ha cepymuute HuBa Ha TT
n nonmkaaHe Ha HuBara Ha (OX u LDL-C) B cepyma
ce yCTaHOBsIBa clie]l ynorpeda Ha XUAPOAIKOXOJIEH eKC-
TPAKT OT PACTCHUCTO IIPU MAIMUCHTU C YMEPECHA XHUIICP-
TUMUAUMUS. Y TMalUeHTH ¢ XUMEPTOHMS ce HalyromaBa
HaMaJissBaHe Ha JTUACTOJIHOTO U CHCTOJIHO KPBBHO HaJlsi-
raHe cliej] mpujiarane Ha ekcTpakrta oT pactenueto (100).

Coptis Chinensis Franch ¢ eqna ot 50-Te 0OCHOBHU OUJI-
KW, W3M0JI3BAHN B TPAJUIIMOHHATA KUTalCKa MEAWIIHMHA.
M3nons3BaT ce KOpEeHHUIaTa Ha PaCTEHUETO, ChIbPIKAIIH
M30XUHOJIMHOBUTE aJIKaJIonu 0epOeprH, MaJIMUTHH, JIP.
Onucanu ca pa3HooOpazHu (HapMaKOJOTMYHU €PEeKTH
(aHTHMapa3uTeH, MPOTUBOBB3MAIUTENCH) Ha EKCTPAKTH
ot Coptis Chinensis npu nscneasanust uH Butpo (101).
EdextsT Ha BAB 6epOeprH mpy XUIIEpIAITHACMAS U XU-
MEPIIUKEMHUS € U3CIEABAH B IPOYUBAHUS IIPH KUBOTHH
U IIpu X0pa. ABTOpPH ChOOIIABAT, Y€ JIeYeHHEe ¢ OepOepuH
3HAQUMTEJIHO HaMaJsiBa TEJIECHOTO TErjlo, HUBaTa Ha JIu-
nuau B cepyma (Ha TG u OX) npu nirpxoBe u xopa (102).
B npoyuBane mpu manmueHTH, € YCTaHOBEHO OT aBTOPH,
4e ImpuiaraneTo Ha OepOepuH (B mo3a 500 MT nBa MHTH
JIHEBHO B MPOJBIKCHUE HA 3 Mecella) MOHMKaBa CepyM-
nute HUBa Ha TG U Xosectepolnia B U3ClieBaHaTa rpyna,
B CpaBHEHHE ¢ KOHTpoaHaTa rpyna (103).

HEALTH PROMOTION and DISEASE PREVENTION

ADRs. According to the authors, ginger may increase the
risk of bleeding and increase the effects of warfarin
therapy (27).

13. Sea-buckthorn (Hippophae rhamnoides L) in the
wild is found in Asia and Europe, especially in the
northern regions - Siberia and Mongolia. Fruits of
sea buckthorn are sources of vitamins A, C, E, amino
acids, proteins, folic acid, etc. Sea buckthorn oil is
polyvitamin and used in medicine in the treatment
of peptic ulcer disease, difficult to healing wounds
(95). Its seeds contain vitamin C, vitamin E and
both -3 and -7 polyunsaturated fatty acids as well
as flavonoids. According to authors in traditional
Chinese medicine sea buckthorn has a long history of
use in the treatment of CVD. The authors have found
that biologically active compound (BAC) - flavonoid
isorhamnetin - is a promising agent for the treatment
of cardiomyopathies (96). Preclinical studies have
shown that the products of sea buckthorn reduce
plasma cholesterol (97). According to the authors
seeds from the plant exert hypoglycemic effect.
They are active both in animal models and in clinical
practice (98).

14. Achillea wilhelmsii C. Koch belongs to Asteraceae
family. This plant was found in different parts of Iran.
It was used in Iranian folk medicine as an analgesic,
anti-inflammatory, antispasmodic and antibacterial
agent (99). According to the authors, it contains
flavonoids and sesquiterpene lactones that have been
shown to be effective in lowering blood lipids and in
hypertension. In a double-blind, placebo-controlled
clinical study were investigated antihyperlipidemic
and antihypertensive effects of Achillea (100).
Reduced serum levels of TG and lowering the levels
of TC and LDL-C in serum is ascertained by using
a hydroalcoholic extract of the plant in patients
with moderate hiperlipidemia. In patients with
hypertension a decrease in diastolic and systolic
blood pressure was established after administration
of the extract of the plant (100).

15. Coptis Chinensis Franch is one of the 50 fundamental
herbs used in traditional Chinese medicine. Roots of
the plant are used, which contain the isoquinoline
alkaloids berberine, palmitin, etc. A variety of
pharmacological  effects (anti-parasitic, anti-
inflammatory) of the extracts of Coptis Chinensis in
vitro studies are described (101). The effect of BAC
berberine on hyperlipidemia and hyperglycemia
has been studied in animal studies and in humans.
Authors reported that treatment with berberine
significantly reduces body weight, lipid levels in
serum (of TG and TC) in rats and humans (102). In
a study in patients, it was found by the authors that
the application of berberine (at a dose of 500 mg two
times a day for 3 months) decreases serum levels of
TG and cholesterol in the test group compared to the
control group (103).
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16. Swertia chirata. Pactenne, KOeTO ce OTHACsI KbM. CEM.

Tuntsaou. M3moin3sa ce B uHAMiicKaTa U TUOETCKara
HapojaHa MenuuuHa. [IpoBeneHo e mpoyuBaHe OT aBTOpHU
M0 OTHOIIIEHNE HA AaHTUXUTIEPJIUTTUEMUYHATA My aKTHB-
HOCT. YCTAHOBEHO €, Y€ B €KCIIEPUMEHTH C ILIbXOBE, I1e-
POPaHOTO MPUIIOKEHHUE HA EKCTPAKT OT PAaCTEHUETO, B
pasnuunu qo3u ot 100, 200, 400 MI/KT TEJIECHO Terjo, B
3aBUCHMOCT OT J103aTa, HAMaJIsiBa HUBATa Ha OOIIHS Cepy-
MEH XollecTepoii, Ha Tpuriaunepuaurte, Ha JIII ¢ Hucka
mIBTHOCT, Ha JIIT ¢ MHOrO HHCKa IJIBTHOCT U ITOBHUILIaBa
HuBoto Ha JIIT ¢ Bucoka masTHOCT (104).

17. [Iposcou om uepsen opu3 Red Yeast Rice. [Ipoxaute oT

YEepBEH OpU3 ca MPOLYKT Ha ()epMEHTAIUATA HA YCPBEHHS
opu3 (Monascus purpureus) u ce ImoJ3Bar KaTo IHeTHYHa
XpaHa B HSIKOU a3uaTcKu cTpaHu. ChIAbpPKAT ChbEAMHEHUS,
M3BECTHH KaTO MOHAKOJIHMHM, 32 KOUTO C€ MPEAToara, e
nuxubupat eazuma HMG-CoA peaykrasa (OrpaHuyaBaly
CKOpOCTTa €H3UM B OMOCHHTE3a Ha XxonecTepodn), (105).
Criopeq; JaHHUTE OT KIMHUYHHU MPOYYBAHUS, APOKIUTE
OT YEpBEH OpU3 YNPAKHIBAT XUIOJIHUINJICMUYHY edek-
TH. ABTOpH JIOKJIa/IBaT 32 HamMaJsiBaHe Ha HUBara Ha OX,
LDL-C u - B HIKOM IpOyYBaHUs 32 HAMAJISIBAHE HA CEpy-
MHUTe HUBa Ha TG UM 32 MoBHIIaBaHE HA KOHIEHTpALHU-
sita Ha HDL-C B cepyMa npu namueHTH, ciel JIEUeHHe C
eKCTPaKTH OT Ipoxau oT uepBeH opu3 (106). HamuTkw,
CBHIBPIKAIIY IPOXKAN OT YEPBEH OPU3, CHIIO Ca OWUIH U3-
CJIeIBAHN B KJIMHUYHM MPOYUYBAHUS C MALUEHTU C JIUC-
JIUITU AECMUA. Ilo JJAHHW Ha aBTOPHU HAIIUTKaA, ChAbpiKalia
APOXAU OT YEPBEH OpU3, HaMaJIdBa CCPYMHUTE HUBA Ha
OX u va LDL-C npu nanuentu ¢ gucinunuaemus (107). B
JIBOITHO-CJISINIO, PaHJOMHU3HUPAHO, MapajeHO KOHTPOIH-
pano npoyuBane Ha 39 numna ot 21 no 55 ronunu, ¢ yme-
peHa XHUIIEPXOJIECTEPOJIeMHUsI, € MPUII0KEHa XPaHUTEIIHA
Jo0aBKa OT EKCTPAKTH OT JIPOK/IN OT YEPBEH OpHU3, 3aXap-
Ha TPBCTHKA M APTHUILIOK (JIUCTA). YCTAHOBEHO € HaMaJlsi-
BaHe Ha cepyMHMuTe HUBA Ha LDL-xonectepon u Ha TC B
n3cnensanara rpymna (108). Ot Te3u mpoyIBaHUS MOXKE 11a
Ce HaIpaBH U3BOJBT, Y€ JPOXKIUTE OT YEPBEH OPHU3 ITOHU-
xaBat HuBaTa Ha OX n LDL-C npu nanueHT ¢ anopma-
neH sunuaeH npodun. HIIP. be3omacHocTTa Ha ApOXKIU-
T€ OT YepBEH Opu3 Bce olie He € yctanoBeHa (109).

18. Lycium barbarum L e XpacTOBUJHO pacTEHUE U NMPHHA]-

nexu KpM ceM. Solanaceae. IlnogoBere My ca M3BeCTHH
karo ['omxku 6epu (110) 1 3aeHO ¢ IpyTH YacTH HA pacTe-
HUETO CE U3MOI3BaT B TPAJAULIMOHHATA KUTANCKa MEAUIIH-
Ha KaTo XpaHa W Karto JiedeOHo cpencto. [1nomoBere cb-
JUbpIKaT MOJIN3aXapuan, KapOTHH, aCKOPOMHOBA KUCEITHHA
(111). IlmomoBeTe MpOSBSIBAT AaHTHOKCHJIAHTHH CBOWCTBA
(112). Hanocnenpk € ycTaHoBeHo, 4e cok oT l'ompkn bepu
U IPYTH EKCTPAKTH OT ILJIOJJOBETE OKa3BaT OJarorpusTeH
edexT mpu KUBOTHU ¢ auadeT (113), momoOpsiBaT rirFOKo-
3HUA TOJIEpaHC, HamanaBatr cepymMHuTe HUBa Ha LDL-C n
TT" u yBenuuasat koH1eHTpauusTa Ha HDL-C B cepyma.

HJIP. Om asmopu ca onucanu 08a Ciyyas npu no-6b3pacmuu
JICEHU, KOUMO €A NOYHUIU KbPEEHe Cled NUeHe HA 201eMU
xkonuuecmaa yau om I'odocu bepu (114, 115). Cnopeo as-
mopu ca 8v3modicnu HIIB mesicoy eapgapuna u nedegpu-
HUPAanu GuUmMoxuMudnu cvbeounenus Ha npooykma (114).

HEALTH PROMOTION and DISEASE PREVENTION

16. Swertia chirata. A plant that is part of the family
Gentianaceae. It is used in Indian and Tibetan
traditional medicine. A study was conducted by
the authors with respect to the antihyperlipidemic
activity. It was found that in experiments with rats,
oral administration of the extract of the plant, in
various dosages of 100, 200, 400 mg/kg body weight,
depending on dose, reduces levels of total serum
cholesterol, of triglycerides, of LPs of low-density, of
LPs of very low density and increases the level of LPs
of high density (104).

17. Red yeast rice. Red yeast rice is the product of
fermentation of red rice (Monascus purpureus) and
is used as a dietary food in some Asian countries. It
contains compounds known as monacolins, which
are supposed to inhibit the enzyme HMG-CoA
reductase (the rate-limiting enzyme in cholesterol
biosynthesis), (105). According to data from clinical
trials red yeast rice have hypolipidemic effects.
Authors reported to reduce levels of TC, LDL-C, and
in some studies to reduce serum levels of TG and
to increase the concentration of HDL-C in serum
in patients following treatment with extracts from
yeasts of red rice (106) . Beverages containing red
yeast rice have also been studied in clinical trials in
patients with dyslipidemia. According to the authors
drink containing red yeast rice reduces serum levels
of TC and LDL-C in patients with dyslipidemia (107).
In a double-blind, randomized, parallel, controlled
study of 39 persons aged 21 to 55 years with
moderate hypercholesterolemia, dietary supplement
is administered from yeast extracts of red rice,
sugar cane, and artichoke (leaves). It is established a
reduction of serum levels of LDL-cholesterol and of
TC in the test group (108). From these studies it can
be concluded that red yeast rice reduces levels of TC
and LDL-C in patients with abnormal lipid profile.
ADRs. The safety of red yeast rice has not yet been
established (109).

18. Lycium barbarum L is a sprawling shrub and belongs
to the family Solanaceae. Goji, goji berry or wolfberry
is the fruit of Lycium barbarum (110) and along with
other parts of the plant are used in traditional Chinese
medicine as a food and as a therapeutic agent. Fruits
contain polysaccharides, carotene, and ascorbic
acid (111). Fruits have antioxidant properties (112).
Recently, it was found that juice of Goji berry and
other extracts of the fruits have a beneficial effect in
the diabetic animals (113), improve glucose tolerance,
decrease serum levels of LDL-C and TG and increase
the concentration of HDL-C in serum.

ADR. Authors have described two cases in older women
who have been bleeding after drinking large amounts
of Goji berry tea (114, 115). According to authors
adverse drug interactions (ADIs) are possible
between warfarin and undefined phytochemical
constituents of the product (114).
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19. Apmunioxkvm (Cynara scolymus) € MHOTOTOJUIITHO Tpe-
BUCTO pactenue ¢ 1,5 1o 2 M BUCoKo cTb0u10. B kKynunapu-
ATa ce ynoTpeOsBaT KakTo MJIa Iy IBIIKU-1[BETOBE, TaKa U
no-kscHUTE nmapku (116). B mennnunara ce npuiarat
[BETHUTE KOIIHWYKMA W JIMCTaTa. XHUIOXOJECTEPEMU-
4geH e(heKT Ha apTHUIIOK € ommcaH B nuteparypata (117).
B nBoiiHo-cisino, miaanebo-KOHTPOINPAaHO INPOYUYBAHE,
143 BB3pacTHH MalWEHTH C ITBPBOHAYAIHH CTHOWHOCTH
Ha OOMIHMS XOJIECTEpOsI >7.3 MMOJ/I ca paHAOMHU3HNPaHU
Jla TI0JIy4aBaT CyX €KCTPAKT OT apTHUILOK MIIU Ianedo B
npoabJDKeHue Ha 6 ceqmuiu. [lonnkeHne Ha cepyMHUTE
nuBa Ha OX u Ha LDL-C ca HabntoaBaHu B rpynara Ha
aprumok. LDL/HDL choTHOIIEHHETO ChII0 HaAMaJIsiBa B
TpetupaHara rpyna. OT aBTOpUTE € MPEAINoIOKEHO, Ue
CyX eKCTPaKT OT apTHUIIOK MOXeE Ja ce OKake e(peKTHBHO
CPEJICTBO 3a JICUCHHE Ha XUIEPIUIONPOTEHHEMUS U IIpe-
BeHIMs Ha arepockieposara u UBC (117). Ot aBropu ce
TIpesIoiara, e pois 3a aHTUCKIEPOTHIHOTO NEHCTBHUE
Ha apTUIIoKsT urpae BAB nurapun (118).

20. KnuHUYHYU NpOyYBaHUS, MPOBEIACHU C MOJIUKOHA30I,
pacmumeinen npoOyKm, noIy4eH Om opu308u Mpuyu uiu
saxapua mpvcmuka (16) ycTaHOBSIBAT, Y€ TOW OKa3Ba I0-
HIDKaBamy xonectepora epextu (119). Ot aBTopm € ycra-
HOBEHO, Y€ MOJIMKOHA30JbT MOHMKAaBa KOHIEHTPAIUITa
B cepyma Ha LDL-C u mosumasa ta3u Ha HDL-C y ma-
nuentu (16).

21. B gpyro mpoy4yBaHE ¢ MAllMEHTH C HETIOHOCHMOCT KBM
CTaTHHH, € CHOOIIEHO, Ye MpHUIaraHeTo Ha Oeplepun u
0podCcOU Om YepeeH opu3 ce € 0Ka3ayo No-eheKTUBHO OT
npunaraneto Ha JITTP e3etnMu6 npu noHnxaBaHe Ha HU-
Bara Ha TG u LDL-C B cepyma (120).

3AKINIOYEHUE

Moske ma ce Kaxe, 4e B JUTepaTypara ce CpemiaT AaHHU 3a
HEMaJIKO PAcTEHHs, KOUTO OKa3BaT XMIIOXOJIECTEPOJIEMHUUCH
e(eKT, C KOUTO ca MPOBEACHH EKCIIEPUMEHTAIHH U KIMHHUY-
HU Npoy4BaHMs Bbopeku TOBa, KIMHUYHUTE U3CIEABAHMUS,
IIPOBEICHH B Ta3H HACOKa, KOMTO IOJKPEIAT TAXHATa erKac-
HOCT ca BCE Ol HEJJOCTaThYHM. PacTeHnsITa UTPAsAT OT BEKOBE
Ba)KHA POJIs B MOJAABbpKaHeTo Ha 3apaseTo (121). Berpeku de
Ta3u xepOajiHaTa Tepanus cTaBa Bce MO-TOIYJIsipHa cpej| Ha-
CEJICHNETO, PA3JIMYHU BBIIPOCH, CBBP3aHU C 0€30MacHOCTTA
e(MKacHOCTTa HAa PACTUTEIHUTE JIEKAPCTBA, OCTaBaT OTKPH-
1 (122). UadopmanmsaTa, mpeaocTaBeHa B TO3U JTUTEPATYPECH
IIperses, NOBHIAaBa OCBEIOMEHOCTTA Ha JIKAPUTE U TPaxaa-
HUTE 0 OTHOIIEHHE Ha MPUPOAHM MPOAYKTH, IPOSBABAIIH
XHUIOJIUITUJIEMHN CBOWCTBA, 32 B3MOXKEH KOHTPOJ, YIIpaBJe-
Hue u npesernus Ha CC3 u CBbp3aHUTE C TSAX PUCKOBH (PaKTO-
pu. [Ipu ynorpebara Ha pacTeHus 3a Je4eOHN LeNu TpIOBa /1a
ce UMaT npeasu U cbodmmennsta 3a HJIB nmpu komOnampaHno-
TO npuiiarase Ha pactenus u gpyru JIIIP. Konsennmonannara
MeIuInHa, 0a3upalKu ce Ha XHUIIAI0JICTHHS OMUT HA YOBEKa,
BBBEK/IA JICKAPCTBEHUTE PACTEHUS B KIMHUYHATA NMPaKTHKA
noxt hopmata Ha JIIIP, cien mpoBexiaHe Ha penuIMLa npe-
KJIMHUYHY U KIIMHUYHY IPOYyYBaHUs, yCTAHOBSBAILY TAXHATA
epextuBHOCT, HJIP 1 ip. BeBek1aHETO B KITMHUYHATA TIPaK-
THKa Ha BCE IT0BEYE JIEKAPCTBEHU PACTEHNUS, U3II0I3BaHN B Ha-
pomHaTa MEIMIIMHA, € BBIIPOC Ha OBCIIETO.

30 HEE an EENR
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19. Artichoke (Cynara scolymus) is a perennial herb with
1.5 to 2 meters high stem. In culinary both immature
heads of flower buds and mature cone-shaped heads
are consumed (116). In medicine flower buds and
leaves are applied. Hipocholesteremic effect of the
artichoke has been described in the literature (117).
In a double-blind, placebo-controlled study, 143 adult
patients with initial values of total cholesterol >7.3
mmol/l were randomized to receive 1800 mg/day of
dry extract of artichoke leaves or placebo for 6 weeks.
A decrease in serum levels of TC and LDL-C were
observed in the group of the artichoke. LDL/HDL
ratio also decreased in the treated group. Authors
have hypothesized that the dry extract artichoke may
be effective for the treatment of hyperlipoproteinemia
and atherosclerosis, and prevention of coronary
artery disease (117). Authors assume that presence
of cynarin, biologically active compound, provides
antisclerotic activity of artichoke extracts (118).

20. Clinical studies conducted with pelycosanol, plant
product derived from rice bran or sugar cane
(16) found that it has cholesterol-lowering effects
(119). Authors found that polycosanol lowers the
concentration of serum of LDL-C and increases
HDL-C in patients (16).

2]. In another study in patients intolerant to statins has
been reported that administration of berberine and
red yeast rice has proved more effective than the
application of MPs ezetimibe in lowering the levels
of TG and LDL-C in serum (120).

CONCLUSION

In conclusion it can be said that in the literature may be
found data for many plants that have hypocholesterolemic
effects, with which were conducted experimental
and clinical studies. However, clinical studies carried
out in this regard that support their efficacy are still
insufficient. Plants have played for centuries an
important role in maintaining health (121). Although
this herbal therapy is becoming more popular among
the population, various issues related to the safety and
efficacy of herbal medicines remain open (122). The
information provided in this literature review raises
awareness of doctors and citizens in terms of natural
products exhibiting hypolipidemic properties for possible
control, management and prevention of CVD and
associated risk factors. The use of plants for medicinal
purposes should be considered the communications for
ADIs in the combined application of plants and other
MPs. Conventional medicine, based on the millennial
experience of the man, introduced medicinal plants in
clinical practice under the form of a MP, after a series
of preclinical and clinical studies establishing their
effectiveness, ADRs, etc. The introduction into clinical
practice of more medicinal plants used in folk medicine
is a matter of the future.
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N3BOPBT
HA KOMYHUKALMUOHEH KAHAI -
®AKTOP 3A E®EKTUBHA 3[0PABHA
KOMYHUKALUA

Tarana Kapanemesa
Hayuonanen yenmuvp no obujecmeeno 30page u aHaiusu

PE3IOME

Cmamusama paseneicoa 3HayeHuemo Ha uzoopa Ha KOMyHu-
KAYUOHEH KaHal 3d eqheKmusHOCma Ha 30pagHume KOMyHU-
kayuu. I[locouenu ca xapakmepucmurume, nPeoUMCmeama u
Hedocmamvyume Ha MeiCOYIULHOCMHUME KAHAAU 3d KOM)-
HUKAYUsl U HA KAHAJIUMe 3d MACO8d KOMYHUKAYUsL (mejiesu-
3Us, paouo, neuamuuy MeOuu u UHmMepHen), Kamo e HanpageH
u cpasnumenen ananus. Ipeocmaegenu ca MHO20O npumepu om
MeACOYHAPOOHAma NPAKMUKA 3d U3NOA36AHEMO HA PA3IUY-
HUme Kauaiu 3a yeaume Ha 00uleCmeeHomo 30pase u msx-
Hama eghexmusHOC 3a RPOMSIHA HA 3HAHUAMA, HA2LACUme U
nosedenuemo. [loouepmana e Heobxooumocmma om u3no3-
6AHEMO HA MUKC OM KOMYHUKAYUOHHU KAHAU / MeOusi MUKc/
3a docmueane 00 yenesume ayoumopuu u noCmMu2ane Ha ye-
Jiume Ha 30pasHume KOMYHUKAYUOHHU KAMNAHUU.

KaouoBn AYMHU: KOMYHUKAIlTUOHHU KaHaJIN, 3IpaBHa
KOMYHUKaNu4d, G(I)CKTI/IBHOCT

[Mpe3 nocneaHuTe AEeCeTHIETHS OYPHOTO Pa3BUTHE HA MACO-
BUTE KOMYHHKAI[MH JIaBa CBOETO OTPAXKECHUE U BBPXY KOMY-
HUKAIMUTEe B 00JacTTa Ha 00mEecTBeHOTO 3apaBe. Hosute
MEJMU 3aJMYaBaT TPAHMIATA MEXKAY Pa3InIHUTEe KOMYHH-
KallMOHHU KaHAIIU, MEK/Iy MacoBaTa U MEXyJIHIHOCTHATA
koMmyHuKaius. ToBa Hanara pa3paboTBaHe HOBH MOXO/IH 3a
M3I0JI3BaHE HA METUUTE 3a IEJTUTE Ha OOIIECTBEHOTO 3/[paBe.
[TpomeHnuTe Ce IbIDKAT HA JBA OCHOBHU (DaKTOpa: pa3pacTBa-
HEe Ha MEIUITHUTE KaHalli, a OTTYK CIaJ{ Ha pa3Mepa Ha ay-
JIUTOPUUTE HA TPATUIIHOHHHUTE MeanH (1), KOETO 3aTpy/IHsIBa
JIOCTBIIA JI0 MO-TOJIEMH ayJAMUTOPUH 32 HYKJIUTE Ha 00IIecT-
BEHOTO 31paBe. Jpyrust GpakTop € Bb3XOJbT Ha HHTEPHET.
To3u KOMYHHKAIMOHEH KaHAJ MpeJiara MOIIHUA U 'bBKaBH
HHCTPYMEHTH 3a TpeiaBaHe Ha WHPOPMAIUS 0 Pa3IuIHU
CErMEHTH OT ayTUTOPUSITA, KOETO MOAIOMAra U3M0JI3BaAHETO
MYy 3a pa3npoCTPaHEHUETO Ha 3/(paBHa nHpopMaIus. Heroso
MPEIUMCTBO Ca U TIO-HUCKUTE Pa3XoJd B CPABHEHHUE C Tpa-
JNHUITUOHHHUTE MenuH (2).

KoMyHHUKaIIMOHHUAT KaHAI € MEUYMBT, Upe3 KOUTO ce M3-
npaia nHpOpMaIUs 10 €UH YOBEK WJIM MHOXECTBO XOpa.
Hapen ¢ npyrute hakTopu, KaTo U3TOYHUK Ha CHOOIICHHUETO,
ayIuTOpUs M JU3allH Ha MOCIAaHUETO, KOMYHHKAIlHOHHHUTE
KaHaJIM UMaT BakHa PoJs 3a €(eKTHMBHOCTTAa Ha KOMYHH-
kanusaTa (3). CKOKBT B M3MOJI3BAHETO HA HOBUTE MEIHH 32
THPCEHE Ha 37paBHA WHPOPMAIINSA U CBBP3aHOTO C TOBA Ha-
pacTBaHE Ha aBTOHOMHSTA Ha MOTPEOWUTETUTE HA 3APAaBHU
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CHOOSING THE
COMMUNICATION CHANNEL - A
FACTOR FOR EFFECTIVE HEALTH
COMMUNICATION

Tatiana Karanesheva
National Centre of Public Health and Analyses

SUMMARY

The article presented discusses the importance of
selecting a communication channel for the performance
of health communications. There have been indicated
characteristics, advantages and disadvantages of
interpersonal communication channels and the channels
of mass media (television, radio, print media and the
Internet) as a comparative analysis has been made. Many
examples of international practice are presented for the
use of different channels for public health purposes and
their effectiveness in changing knowledge, attitudes and
behavior. It is underlined the necessity of using a mix
of communication channels /media mix/ for reaching
target audiences and achieving the objectives of health
communication campaigns.

Keywords: communication channels, health
communication, efficiency

In recent decades, rapid development of mass
communications gives rise to its impact on
communications in the field of public health. New
media have erased the boundary between different
communication channels as well as between mass and
interpersonal communication. This requires developing
new approaches to using media for public health
purposes. The changes are due to two main factors: the
expansion of media channels and, hence, decrease in
the size of the audiences of traditional media (1), which
impedes the access to larger audiences for public health
goals. The other factor is the progress of the Internet. This
communication channel offers powerful and flexible
instruments to transmit information to different audience
segments, which supports its use for the dissemination of
health information. Its advantage is the cost lower than
traditional media (2).

The communication channel is the medium through which
information is sent to one person or many people. Among
other factors, such as the source of the message, audience
and design message communication channels play an
important role in the effectiveness of communication (3).
The advance in the use of new media for seeking health
information and the related increase in the autonomy of
the users of health services lead to increased scientific
interest in the channels used for health communication.
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Studies comparing the effectiveness of different
communication channels are difficult to interpret, which
is perhaps the reason for the relatively few studies in this
area (4).

Careful selection of communication channels is
the foundation for successful communication. This
contributes to reaching the desired audience and achieves
maximum effect. None communication channel, by
itself, would not achieve all the desired effects. Knowing
the characteristics of individual channels, their strengths
and weaknesses, can help choose the most appropriate
ones. Table | sets out the most significant differences,
advantages and disadvantages of the different
communication channels.

YCIyTH JIOBEJE /10 TMOBHINABAHE HA HAYYHHSI HHTEPEC KbM
M3I0JI3BAaHUTE KaHAIM 3a 3/jpaBHa KoMyHuKanus. [Ipoyusa-
HUSITA, CPaBHSBAIIKM €(EKTUBHOCTTA HA PAa3JIMYHUTE KOMY-
HUKAIlMOHHU KaHaJId, ca TPYJAHU 3a UHTCPIPETUPAHE, KOCTO
MOXe OM € MPUYUHA 38 CPABHUTETHO MAJIKOTO HU3CIIEABAHMUS
B Ta3u obnact (4).

BHuMarenHata ceiekius Ha KOMYHHKAIIMOHHHUTE KaHAJH
¢ (pyHIaMEHTHT 3a yCIelIHA KOMYHHUKaIrus. ToBa IOmpHHa-
cs 3a JOCTUTAHE JIO KellaHaTa ayQUTOPHS W IOCTHTAaHE Ha
MakcuMalieH epekT. HHTO equH KOMyHWKallMOHEH KaHal,
caM 10 cebe cu, He OW MOCTUTHAT BCUYKH JKeJIaHU e(DeKTH.
[To3HaBaHEeTO HAa XapaKTCPUCTUKHUTE HA OTACTHUTE KaHAIH,
TEXHUTE MPEIUMCTBAa W HEHOCTATBIIM, ITIOMara 3a u300p Ha
Hal-nogxomsamuTe. B Tabmumna 1 ca mocodyeHn Hal-ChBINECT-
BEHHUTE PA3JIHKH, IPEIUMCTBA M HEIOCTATHIN, HA PA3THYHU-
Te KOMYHHUKAITMOHHU KaHAIH.

Tabnuya 1. Xapakmepucmuka Ha OCHo8HUMe sudose
KOMYHUKaUUOHHU KaHasnu

Table 1. Characteristics of the main types of media

KOMYHU- NPEANMCTBA HEAOCTATbLUMU MEDIA ADVANTAGES DISADVANTAGES
KALUMWOHHU
KAHANTU
Mes0y- WHTepakTmuBHoCT, OTHema mHoro Bpeme, Interpersonal | Interactivity, It takes a lot of
AUYHOCMHU BMCOKa CTeneH Ha MOXe fla CTPYBa CKbINoO, channels high trust, high time can be costly,
KaHaau [oBepue, BUCOKA orpaHuyeHa ayguTopwmsn performance to limited audience
edexTMBHOCT 32 change attitudes and
NPOMAHA Ha Hariacu u behavior
nosegeHune
Newspapers | Flexibility, high Short life, low
BecmHuyu BKABOCT, BUCOKO KpaTbK *XMBOT, HUCKO level of distribution, print quality, low
PaBHULLE Ha PasnpoC- | Ka4eCTBO Ha nedara, geographic selectivity, | selectivity audience
TpaHeHue, reorpadcka | HUCKa CENEKTUBHOCT Ha speed of manufacture
n3bupatenHoct, 6bp- | aygutopuaTa and distribution, a high
31Ha Npu MSTOTBAHE degree of confidence
1 pasnpocTpaHeHue,
BMCOKa CTeneH Ha Journals High geographic Limited access and
nosepue and demographic frequency of issuing,
CnucaHusa Bucoka reorpadcka u OrpaHuyeH gocTbn 1 Ziljcptrlzlstg;é;eu?;;“ty :;):ugiirgperlod for
Aemorpadcka cenekx- YecToTa Ha U3jaBaHe, printing qual'ity
TUBHOCT, HaZLeXAHOCT | NO-AbAbr Nepuos 3a durability ’
M NPECTUXK, BUCOKO nspaBaHe
KayecTBO Ha neyar, Brochures High selectivity of the | Limited audience,
AbAroTpaHoCT and leaflets audience, flexibility, high cost,
mobility relatively short life,
bpowypu, Bucoka cenektuBHocT | OrpaHuyeHa ayauTopums, oversupply
ounnsHu Ha ayauTOopuMATa, MB- | BUCOKMU pasxoam, cpas-
KaBOCT, MOBMAHOCT HUTEIHO KPATbK ¥KMBOT,
cBpbXxnpeanaraHe TV Affects the senses, a High price, fast
o broadcasting | large audience, high fleeting exposure,
Tenesusus Bb3gencTsa Ha ceTu- Bucoka ueHa, 6bp300T- impact, optionality in some cases there
BaTa, ronsama ayauto- | MUHaBalla ekcnosuums, and fle;(ibility is poor selectivity of
puA, BUCOKA CTeMeH Ha | B HAKOM cyyau cnaba audience
Bb3aelcTBMe, U3bop- | ceNeKTUBHOCT Ha ayau-
HOCT M I'bBKaBOCT TopuaTa
Radio Possibility of Lower degree of
Paduo Bb3moXKHOCT 3a reo- Mo-HUCcKa cTeneH Ha geographic and attention from
rpadcka u gemorpad- | BHUMaHWe OT TeNeBu3n- demographic television, used as
CKa cermeHTaLmA Ha ATa, U3M0/13Ba Ce KaTo segmentation of the background, fast
ayAnToOpUATa, HUCKM ¢$oH, bbpsooTmMuHaBalla audience, lower costs | fleeting exposure
pasxoam ekcnosumuma
HUumepHem Bucoka Bb3MOXHOCT OrpaHunyeHo pasnpoc-
3a cermeHTaLmA Ha TpaHeHWe, ayauTopmAaTa Intermet High opportunity Limited distribution,
AyAMTOPUATA, HACKK KOHTPO/IMpPa eKcno- for audience audience control
pa3xoam, UHTepakK- 3MLMATa, U3Non3Ba ce segmentation, low exposure, used
TUBHa KOMYHUKaLMA, npegumHo oT Nno-maagu cost, interactive mostly by younger
6bp3nHa M NO-aKTMBHU XOpa B communication, speed | and more active
rpagosete people in cities
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BUOOBE KAHAJIN 3A 3[1IPABHA
KOMYHUKALIUA

MexOynu4yHocmHu KaHanu

Makap 4Ye ca HajJHIle MHOTO ONpPEACICHHUsS, MEXTYJIHU-
HOCTHATa KOMYHHUKAIMS YECTO CE OMpEAeisi KaTO KOMYHH-
Kalus, MeX/y X0pa, KOUTO Ca CBbP3aHHU M0 HAKAKHB HAUKH.
Ts BKIJIIOYBA KOMYHHKAIIMS MEXKIY POJUTEIH U Jiela, yuu-
TeJT W YUYCHUK, PaOOTOAATEN U CIYIKUTEI, MPHUSITEINH, JeKap
W MalUeHT | Ap. Bbrpeku ue 10 roisiMa e ABYJIUYHOCTHA, T
MOXe JIa C€ pa3lIMPH, KaTO BKJIIOYH MAJIKU FPYIH, HAIPUMED
CEMEHCTBO, MPUSITENH, BPhCTHULU, KOJIETH. Ta3u KOMYHH-
Kalus BKJIIOUBA OOMEH Ha ChOOIICHHUS, Ype3 M3IOJI3BAHE HA
BepOaTHH CHMBOJIH H/IIH HEBEPOAITHO TIOBEICHNUE, C IIeT /1a
ce mpenajar ChOOIICHUsI, 3HAHMSI, MUCIH, 1yBCTBA, HaMe-
peHust, BHyHICHUSI. MeXIyJIMYHOCTHA KOMYHHUKAIIHS MOXE
Jla ce MpOoBe/Ie JIUIIE B JIUIIC WIHM Ype3 MEIUNHHU TIaTGOpMHu,
KaTO HAIPUMEP COLMATHUTE MPEKH.

MexayTMUHOCTHUTE KOMYHHKAIMK ca Ba)KHA 00JacT 3a
JIeiiCTBUE Ha 3][PABHO-KOMYHHUKALMOHHU MPOr'PaMu, Haco4e-
HU KBM TIOBEJICHUETO MIIU collmaHa mpoMsiHa (5). JlokazaHo
e, 4ye e(peKTUBHATA KOMYHUKAIUsSI MEXKIY JIeKap U HalHueHT
MMa TOJIOKUTETTHO BB3CHCTBHE OTHOCHO CBHITIACUETO U MPH-
€MaHeTO OT IMAaIlMeHTa Ha MPENOPBKUTE 3a 3APAaBETO MY, Ha-
MaJisiBaHe Ha PUCKOBO MOBEIEHHUE U MOJ0OpsABaHE Ha 37paB-
HuTe pe3yntatu (6). MexAyIudHOCTHATA KOMYHHKAIUS
MEXy HAaIlMeHTa U JIeKapsl UMa Hal-ToIIMO BB3/eHCTBHE 32
HaMaJsBaHe Ha 3a00JIeBaeéMOCTTa U CMBPTHOCTTA IPU XPO-
HUYHM 3a00JIs1BaHusl, Upe3 NepcoHaIu3upaHa uHdopManus
u oomeH Ha uHpopMmarus (7).

Tyk Gapuepy 3a eeKTUBHA KOMYHHUKaILUsl MOraT aa ObaaT
HEJIOCTUI'BT Ha BpeMe, HUCKOTO 00pa30BaTEIIHOTO PaBHHMILE
Ha PELUITMEHTHTE, HUBOTO Ha 3/[paBHA IPAMOTHOCT, KYJITYp-
HU pa3JIngusi, Bb3PacT, KAKTO ¥ M3II0JI3BaHETO HA MEJINIINH-
CKa TEPMHHOJIOTHS, KOUTO Jia JIOBeIaT Ja ciabo pazOupaHe
Ha mnpengocraBeHara WHpopmanusg. Cropex nmpoydyBaHe Ha
AMepHKaHCKaTa MeIMIIMHCKA acOLMAIIHs I0OBEYETO MallUeH-
TH, HE3aBUCHMO OT TSIXHOTO 00pa30BaTEIHO HUBO, MPE/IO-
YUTAT J]a TO0JIy4aBar 3/ipaBHa HH(POPMALMS HA TPOCT H Jie-
ceH 3a pazoupane e3uk (8). KoncyntupaneTo ¢ MeIMIIMHCKH
CHELHAIHCT € Ba)KHA 00JIACT B MEXKTyJTMYHOCTHUTE KOMYHHU-
Kalliu M € MOIIEH (aKTop 3a Bb3/eHCTBUE BbPXY BSIpBAaHUS-
Ta, HArJIACUTE U IIOBEJICHUETO Ha NHIMBHINTE.

Popurenute, mpusTENUTE W BPBCTHULIUTE Ca APYT BaKeH
KOMYHMKALlMOHEH KaHaJl 3a Bb3jaelcTBue. M3cienBane 3a
OLIEHKA Ha BB3IIPHEMaHaTa MOJIE€3HOCT OT Pa3IMYHU KOMYHHU-
KaIlMOHHU KaHaJIM, OTHOCHO 3ApaBHa MH(pOpMaIUs 3a Xopa
C TEXKHM TICUXMYHHU 3a00JBaHUA, COUAT KATO Hail-Halex-
JIEH W3TOYHUK 32 TOJy4aBaHe Ha MH(POPMALUS MEXKIYITNd-
HOCTHaTa KOMyHHKamus. M3cienBannre mocousar Kato A0c-
TOBEPHH M MOJE3HN U3TOYHUIIH CHENHATINCTUTE IO 31 PaBHU
TPUXH, IPUSITEIUTE U CEMEHCTBOTO, KATO OTYUTAT (haKTOPH
KaTO Ha/IeX THOCT, OJIM30CT M HAJTMYHOCT, KaKTO U crienudu-
KaTa ¥ ABI0OYMHATa Ha MHPOPMANHATA, MIPEIOCTaBeHA OT
T€3M N3TOYHHUIM Ha KOMYHHKANIMs 3a 37paBHa HHPOpMAIHI

).

HEALTH PROMOTION and DISEASE PREVENTION

TYPES OF CHANNELS FOR HEALTH
COMMUNICATION

Interpersonal channels

While there are many definitions, interpersonal
communication is often defined as communication
between people who are related in some way. It involves
communication between parent and child, teacher
and student, employer and employee, friends, doctor
and patient and others. Although it largely concerns
two individuals, communication can be expanded
to include smaller groups such as family, friends,
peers and colleagues. This type of communication
involves the exchange of messages using symbols
verbal and / or nonverbal behavior, in order to convey
messages, knowledge, thoughts, feelings, intentions,
and suggestions. Interpersonal communication can be
conducted face to face or through media platforms such
as social networks.

Interpersonal communications are an important area
of health communication programs aimed at behavior
and social change (5). It has been shown that effective
communication between doctor and patient has a
positive impact on the consent and acceptance by the
patient of recommendations of his health, reducing risk
behavior and improve health outcomes (6). Interpersonal
communication between patient and doctor has the
greatest impact on reducing morbidity and mortality in
chronic diseases through personalized information and
exchange of information (7).

Here barriers for effective communication can be the
shortage of time, low educational level of the recipients,
the level of health literacy, cultural diversity, age, and
the use of medical terminology that can lead to poor
understanding of the information provided. According to
a study performed by the American Medical Association,
the majority of patients, regardless of their educational
level, prefer to receive health information in simple and
easy to understand language. (8) Consultations with a
medical specialist is an important area in interpersonal
communications and is a powerful factor to influence the
beliefs, attitudes and behavior of individuals.

Parents, friends and peers are another important
communication channel for influence. A study
performed to assess the perceived usefulness of various
communication channels regarding health information
for people with severe mental illnesses points out the
interpersonal communication as the most reliable source
for obtaining information. The surveyed individuals
indicated health care professionals, friends and family as
credible and useful sources, taking into account factors
such as reliability, proximity and availability, as well
as the specificity and depth of information provided by
these sources of communication for health information

).
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Pesynratu ot HanuonanHo npoyusane B CAIll 3a undopma-
LUOHHU NMPEANOYNTAHUS U MPAKTUKH CPEJ] XOpaTa, )KUBEECIIH
¢ X1B / CIIMH, noka3sar, 4e aHKETHPAHUTE IPEANIOYUTAT
noxy4yaBaHe Ha MH(pOpMaNMs Ype3 MEKIYIMYHOCTHH KaHa-
JI¥, @ UIMEHHO OT 3APaBHH CIICIIMATICTH, CEMEUCTBO U MPHUs-
TEJH, KaTo TH CMSTAT 33 Hall-Ha/IeKIHH, TTOJIE3HH, pa3dupa-
MU U OCTHITHU W3TOYHUIN Ha nHMopMmarus. 43% u3bupar
JIEKapyUTe KaTo Ha-MPeANOYNTaH N3TOUHHK 38 HHPOpMALHSL.
W HTepHET He € OLEHEH BUCOKO, HO TOM € NPEANIOYUTaH OT aH-
KETHPAaHUTE C TM0-BUCOKO 00pa30BaHUE M JKMBECIIUTE B I'pa-
nosete. KaTo 1410 aHKeTHpaHUTE pa3yuTaT HA 3/IPAaBHUTE
CHENMAUCTH MHOTO MOBEYEe, OTKOJIKOTO HA MEYAaTHUTE WU
€JeKTPOHHUTE MEAUINHYN U3TOYHHUIIM U ThPCAT HAChpUEHUE U
MOZIKpena oT ceMelcTBoTO U npustenute cu (10).

B paMkuTe Ha MEXIYyIMYHOCTHUTE KaHAIM € Ba)KHO Ja Ce
pasriienia Bb3ACHCTBUETO HA OTACIHUTE M3TOYHHIM HA WH-
dopmManys BbpXy MOBEICHUETO Ha ChOTBETHUTE PELUIHUCH-
TH. B cBoe nmpoyuBane Holtzman and Rubinson (11) mokassat
Pa3IM4YHOTO Bb3JACHCTBUE BBPXY [IOBEIECHUETO HA YUECHULU B
TUMHA3UsATa, KOETO OKa3BaT POAUTEINTE U BPbCTHULIUTE IIPU
nnpopmupane orHocho XVIB/CITUH. Te otunrat, ue npu Mo-
MHUYeTaTa Mo-rojsMo Bb3/eHCTBUE UMAT TUCKYCUUTE C POJU-
TeIUTEe, JOKaTO MOMYETaTa ca MOBJIMSHU OBEYE OT AUCKYCUH
C BPBCTHUIN.

Kato 1151710 MeXX Ty THYHOCTHHTE KaHAJIN CE CMSTAT 3a Hal-eek-
THUBHY IIPY HHTEPBEHITNH 32 TPOMSTHA Ha TTOBEJICHUETO.

Macoeu KOMYHUKaUUOHHU KaHaJlu

CpencrBata 3a MacoBa MH(GOPMAIUs ca KaHAJIM 33 IPEXBbP-
JIsTHE Ha WH(POPMAIKs, KOHIENIIMA U UJEU KbM LEJICBH HIIU
o0mu aynutopuu. TepMUHBT MacMeus € BbBEACH B yIIOTpe-
6a mpe3 20-Te TOAMHM Ha MUHAIUSA BEK C OTKPUBAHETO Ha
HAIlMOHAJTHNUTE PAIHOMPEKU U OTIIEYaTBAHETO HA MHOTOTH-
pakKHUTE BECTHHUIM U crucanus. OCHOBHHUTE BHIOBE Cpel-
CTBa 32 MacoBa MH(OpPMAIIHSI ca: IeYaTHU — KHUTH, CITUCAHUS,
BECTHHIIH, OpOILIYpH, AUILISIHU U AP. U €JIEKTPOHHU — PaJIno,
TEJIEBU3HSI, UHTEPHET.

JHec cpencTBara 3a MacoBa HH(POPMALUS ca €AUH OT OCHOB-
HUTE W3TOYHMIM 3a 3/paBHa MH(popMauus. Macmenuure ca
Ba)XHM MHCTPYMEHTH 32 IIOCTUTAHETO Ha LEJINTE Ha O0IIecT-
BEHOTO 371paBe. TSIXHOTO M3MOJI3BAaHE MOXKE 1a MMa 00paTeH
edeKT, ako He ce IpHiiararT NPaBHJIHO HAYYHHUTE HM3CIIE/Ba-
HUA, N30paHWTE KaHAJIW HE ca ChOOpa3eH! C ayauTOpHITA,
CHOOIIEHUATA Ca IIPEKAJICHO EMOLMOHAIHH, CHOYXKIallu
CTpax UJiIu MPpOTUBOPCUYHBH.

3a menuTe Ha OOIIECTBEHOTO 3/[paBe MaCMEIUUTE MOTAT JIa
ce M3Moa3BaT 3a oOpaszoBaHe W WH(OpPMHpaAHE HA AyJUTO-
puATa OTHOCHO 3JIpaBHU KOHUCIIIHUHN U HpO6HeMI/I, HOBOCTH
B MeAHMIMHATa. TeXHUST MOTEHIIMA MOXE Jla Ce U3IT0JI3Ba 3a
BB3JICHCTBUC BBPXY ayIUTOPUSTA, YPE3 MPOMSIHA B HATJIACH-
T€ W MOBEICHHUETO, MOAIBPKAHE HA Ta3d IMPOMSHA U Ipec-
TPYKTypHpaHe Ha BB3MPHUEMAHUTE COIMATHU HOpMH. KaTo
WHCTPYMEHTH 3a 00ydeHHe, MEIUUTE MoraT Ja OBJaT JacT
OT MO-TOJEMH YCHJIHS (HallpuMep, COIMAJIEH MapKeTHHT) 32
HachbpyaBaHe Ha JCHCTBUS, KOUTO MMaT COLMAJIHA I10J3a.
Menuure moAanoMarar OpraHu3alluTe B o0lacTTa Ha 00-
IIECTBCHOTO 3/IpaBe U MPOPECHOHAINCTUTE B H3TPaXKTaHE HA
JIOBEpHE U JOCTUTAHE /IO TOJeMH ayauTtopun. Kato wHCTpY-
MEHTH 3a 3aCTBITHUYECTBO, CPEICTBATA 32 MAaCOBA MH(pOpMa-
LUl TIOATIOMArar JIMJAEPUTE IPU ONPENEIITHETO HA JTHEBHUS

38 HEE an EENR

HEALTH PROMOTION and DISEASE PREVENTION

Results from a national survey conducted in the USA
for information preferences and practices among people
living with HIV/AIDS show that respondents prefer
getting information through interpersonal channels,
namely health professionals, family and friends,
as they considered them the most reliable, useful,
understandable and accessible information sources. 43%
of persons choose doctors as the most preferred source of
information. Internet is not highly evaluated as a whole,
but it is preferred by respondents with higher education
and those living in cities. In general, respondents rely
on health professionals much more than on the print or
electronic media sources and seek encouragement and
support from family and friends (10).

Within interpersonal channels it is important to examine
the effects of various sources of information on the
behavior of the respective recipients. Holtzman and
Rubinson (11) show in a study the different impact on
the behavior of high school students who have parents
and peers with information on HIV/AIDS. They reported
that for girls greater impact have the discussions with
parents, while boys are more influenced by discussions
with peers.

As a whole, interpersonal channels are considered the
most effective interventions to change behavior.

Mass communication channels

The media are channels to transfer information, concepts
and ideas to target or general audiences. The term mass
media is brought into use in the 20s of last century with
the opening of the national radio and printing many mass
circulation newspapers and magazines. The main types
of media are: printing - books, magazines, newspapers,
brochures, etc. and electronic - radio, TV, internet.

Today the media are a major source of health information.
The mass media are important tools for achieving the
goals of public health. Their use may have the opposite
effect if not properly apply the studies, selected channels
do not comply with the audience, the messages are too
emotional, awakening fear or contradictory.

For public health purposes the mass media can be
used to educate and inform the audience about health
concepts and problems, innovations in medicine. Their
potential can be used to influence the audience by
changing attitudes and behavior, maintenance of this
change and restructuring the perceived social norms.
As training tools, the media can be part of a greater
effort (e.g, social marketing) to promote activities that
have social benefits. Media support organizations in the
field of public health professionals in building trust and
reaching a large audience. As tools for advocacy, media
assist leaders in defining the policy agenda, a forum for
debates on controversial issues and winning support on
important issues of public health (12). The media have a
unique capacity to restructure the attitudes, expectations
and perceptions of young people.
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pen Ha moyinTHKaTa, (hOpyM 3a J1e0aTH 10 CIIOPHU BBIIPOCH U
crieyesBaHe Ha MOAKpEra 10 BaXXHH MTPOOJIEMH, CBBP3aHH C
oOmecTBeHoTO 31apase (12). Meaunte nmar yHUKaJCH Kara-
LUTET 32 MPECTPYKTYypUPAHE HA HATJIACUTE, OYAKBAHMITA U
BB3IPUATHATA HA MIIaIUTE XOpa.

MacoBuTe MEIMIHN KaMIIaHWW OTJaBHA ca MHCTPYMEHT 3a
poMoLusl Ha oO0mecTBeHOTO 31pase. Rogers u Storey (13)
orOens3BaT, 4¢ B MoOJEpHAaTa KOMYHHKAI[IOHHAa KaMIIaHUs,
IIPOMEHH B ITOBEJICHUETO HA ayAUTOPHUSATA, MaKap U CKPOMHH,
4ecTO ca MOCTHXKHUMU. BakHO e Ja ce 3amanaT peaaucTHYHH
OYaKBaHMUs 33 TOBA, KOETO MOXe J1a O'bJie mocTUrHaro. Te TBbp-
JIAIT, Y€ eJJHa KaMIIaHWs 3a IPOMOIMSI Ha 3/IpaBeTO MOXKE /1
ce cyMTa 3a yCIeIlHa Mk e(eKTHBHA, aKo IeT MPOLEHTa OT
1eseBara (MJIM CerMEHTHPaHa) ayAnTOPHs HAPaBU H3MEpH-
MH IIPOMEHH B 3JPaBHOTO CH [TOBEJCHHE B ABJITOCPOYCH IUIAH.

Snyder u Hamilton (14) npoBexxaar MeTa-aHaIN3 Ha 3J[paBHU
MEIUHHN KaMITAaHUH, KaTO U3ceaBar 48 3paBHU KaMITaHUH B
CAIL. Te ycTaHOBSIBAT, 4e KAMIIAHUHTE Ca BH3/ICHCTBAIN BBP-
Xy IPOMSIHA Ha TOBEJCHUETO B TIOJIOKUTEITHA HACOKA, CPETHO
pH OKOJI0 8% OT HACEeNEHUETO. YCIEXbT Bapupa Mpy pa3ind-
HUTE KaMIIaHUH, KaTo Hall-yCIIeLIHN ca KaMITaHW | 3a yIioTpeda
Ha Tpe/a3eH KoJlaH, OpaHO 3[paBe, IPEBEHIIUS Ha yIOTpe-
Oara Ha ankoxou. [Ipyr MeTa-aHaTu3 Ha KaMITAaHWUH 32 TTPCBEH-
IIMs Ha yTIoTpebaTa Ha HAPKOTHIIH B MACMETUUTE € IIPOBEICH
ot Derzon u Lipsey (15). Te yctaHOBsIBaT cpeneH pa3mep Ha
e(ekTa OT BB3ACHCTBHETO HA MEAMMHUTE KaMIIAaHHH — KaTo
Hal-rossiM e(heKT MMa IPH TIOBUIIIaBaHE HAa 3HAHUSATA U 110-Ma-
J'BK TIPH TIPOMSTHA Ha TTOBEJICHUETO U OTHOIICHUETO.

B cBoe npoyuBaHe Ha JUTEpaTypaTa, CBbp3aHa ¢ U3CJIe/[BaHEe
HA MaCMCIMIHM 3PaBHU KaMIIAHUH 32 ICCCTTOIHUIIICH TIePH-
on, Seth Noar (16) 0000111aBa OCHOBHUTE MPHHIIUITH, KOUTO
JTOTIPHHACSAT 32 €(PEKTHBHOCTTA UM:

e Ilpogesicoane na ghopmupawsu uscieos8anus, NSISIIIH pas3-
Oupane Ha mpoOiemMa ¥ NOBEJEHUETO Ha ayJWuTOpuUsTa,
poOBaHe Ha CHOOIICHUETO BBPXY IIeIeBa ayINTOPHS, 3a
Jia ce pazbepe Aajiu TO € MOAXOAAIIO U e(heKTHBHO;,

° H3znonszeane Ha meopusama, KaTo KOHIECIITyaJlHa OCHOBa
Ha KaMITaHUusTa,

*  CeecmenmupaHne Ha ayoumopusma — 1O IEMOTPadCKH,
ncuxorpad)Cku XapaKTepUCTHKH U PUCKOBU (haKTOPH;

° ,ZZMS‘(,ZMVH Ha nocaaruemo — TO Ja OTTOBaps Ha XapaKTe-
PUCTUKUTEC HA CbOTBCTHUTC CCTMCHTH OT ayAUTOPUATA,

*  U360p Ha nooxoosw Kanal — KaHATBT TPAOBa Ja € Mo~
XOJIAI 32 IEJTUTE HAa KAMIIAHUATA U €CTECTBOTO HA Ch-
OOIIEHNETO, KAKTO M Jla € MaKCHMalHO H3IOJI3BaH OT
TieJieBaTa ayIuTOPHSI;

e Monumopune na xamnanuama - ia ce HabIogaBa Aalu
€ BHCOKAa EKCIIO3MIMSATA Ha IlejeBara ayJAuTOpHS KbM
CHOOIICHUETO, BKIIIOYBAILA YECTOTA HA H3JI'BYBAHETO U
o0eM Ha ayTUTOPHUATA;

° OueHKa Ha KamnaHusama — BKIIKOYBalla B”I)3,E[€I71CTBPI€
BBPXY HATrJIaCUTE U MMOBEACHUCTO.

Seth Noar (16) orGensn3Ba, e MHOTO MaJIKO MEIUHHU KaM-
MaHUK ca M3IOJI3BAJIM CaMO €IMH KaHajl, JIOKaTO IOBEYETO
KaMITaHUH Ca W3IOJI3BAJIA MUKC OT KOMYHUKAIlMOHHU KaHa-
mu. OT Hay4YHa IJIeJHA TOYKA, aKO CHA KaMITaHUs, U303~
Ba MHOXKECTBO KaHAJIH, MOXE J[a € TPY/AHO HIIU HEBB3MOXKHO
Jla ce 3Hae KO KOMITOHEHT (¥), ca Owuiu Hail-e(heKTHBHH 3a

HEALTH PROMOTION and DISEASE PREVENTION

Mass media campaigns have long been used as a tool
to promote public health. Rogers and Storey (13) have
noted that modern communication campaigns, changes
in the behavior of the audience, though modest, are often
achievable. It is important to set realistic expectations
of what can be achieved. They affirm that a campaign
for health promotion can be considered successful or
effective if 5% of the target (or segmented) audiences
make measurable changes in health behavior in the long
run.

Snyder and Hamilton (14) conducted a meta-analysis
of health media campaigns, by studying 48 health
campaigns in the United States. They found that the
campaigns have had an impact on behavior change in
a positive direction, at an average of about 8% of the
population. Success varies in different campaigns; most
successful campaigns are for the use a seatbelt, oral
health, prevention of alcohol. Another meta-analysis of
campaigns for the prevention of drug use in the media is
held by Derzon and Lipsey (15). They found an average
degree of the effect from the impact of media campaigns
- as the greatest effect is in increasing knowledge and
less effect in changing the behavior and attitudes.

In a study of the literature related to the survey of mass
media health campaigns for ten years, Seth Noar (16)
summarizes the main principles that contribute to their
effectiveness:

*  Conducting formingresearchaimed atunderstanding
the problem and the behavior of the audience, testing
the message on the target audience to understand
whether it is appropriate and effective;

»  Using the theory as a conceptual basis of the
campaign;

*  Audience segmentation - demographic,
psychographic characteristics and risk factors;

»  Design of the message - to meet the characteristics of
the relevant audience segments;

*  Choosing the right channel - the channel must be
suitable for the purposes of the campaign and the
nature of the message, as it is the most used by the
target audience;

*  Monitoring of the campaign - to observe whether
the exposure of the target audience to the message
is high, including the frequency of broadcasting and
volume of the audience;

*  FEvaluation of the campaign - including impact on
attitudes and behavior.

Seth Noar (16) noted that very few media campaigns
have used only one channel while most campaigns have
used a mix of communication channels. From a scientific
standpoint, if a campaign makes use of multiple
channels, it may be difficult or impossible to know which
component(s) were the most effective campaign. On the
other hand, the interaction between different channels can
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kamnaHusTa. OT Apyra cTpaHa, B3aUMOAEHCTBHETO MEXIY
pa3IMYHUTE KaHAIH MOXKE J1a YBEJIWYH €KCIIO3UIIHSTA U TaKa
Jla ce TIOBHIIH epeKTHBHOCTTA Ha KammaHusTa (17). Yuenwure,
M3CIIEJBALIM POJISATA HA MACOBUTE MEIHHU B 3paBHATA KOMY-
HUKAlWs, IPUBEXKIAT JOKa3aTeICTBa 32 e()eKTHBHOCTTA OT
HM3II0JI3BAHETO HA MUKC OT KOMYHUKAITUOHHU KaHaJIu B IIPO-
MOIMSITA Ha 3/IpaBe W MPEBEHLUsATa HAa OoJiecTH, B 00JIaCTH
KaTo HaMaJsiBaHe Ha yIoTpedaTa Ha alIkOXOJI, OrpaHuYaBaHe
Ha TIOTIOHOITYIIEHETO M ynoTrpedara Ha Hapkotuiu (18, 19,)
MUHHMHU3HPaHE Ha BPEIHOTO BB3ACHCTBHE HA HACHIIUETO I10
tenesm3usATa (20), mpomornus Ha ¢pu3NIecka akTUBHOCT (21),
HachpUaBaHE Ha OTTOBOPHO CEKCYyaHO TMoBeneHue (22).

[o oTHOIIEHNE HA W3MIOI3BAHUTE KOMYHHKAITHOHHU KaHAJH,
M3CIIeIOBATEINTE COUaT, Y€ KaMITaHUHTE, M3MOI3BAIIH PAIHo,
BHJICO M TEJEBM3MS MMAT MO-TOJsMa e(PEeKTHBHOCT, OT TE3H,
n3non3Baiy nevyatau menuu(17).

[IpoBenenu nzcnenBanus 3a poyisiTa Ha Pa3IMUYHUTE MEJUU B
mporieca Ha yOekIaBaHe ITOKa3BaT, 4e IMeYaTHUTE MEIUH ca
mo-e(heKTUBHH, KOTaTO CHOOIICHHUITA Ca MO-TPYIHH 3a Bb3-
MpHEMaHe U ca HCOOXOAMMH MOBEYE OOSCHECHUSI, JOKATO Te-
JICBU3UATA U PAJTUOTO ca MO-e(hEKTHBHH, KOTaTO MOCIaHUS-
Ta ca MO-JIECHU 3a Bh3npueMane (23). Pasnuuus uma u BBB
BPEMETO Ha BB3ACHUCTBHE — BU3YAJIHUTE MEIUU MPOBOKUPAT
HENOCPEACTBEHO BB3JCHCTBUE, TOKATO HpPHU IEYATHUTE CE
n3ucKkBa BpeMe 3a ocmucisiae (24). Cropen Meyrowitz (25)
MEIUMHUTE KaHAJU Ce pa3indyaBaT U MO HAYUHBT, [0 KOUTO
KOMyHUKupar. Hanpumep neyaTHUTE MeIUM, OCHOBAHHU Ha
CHUMBOJIH, Ca MO-MOAXOMAIIM 3a IPeICTaBsiHE HA apryMEHTH
1 (aKTH, TC TIOCTABSIT aKI[CHT HA CHIBPKAHUETO Ha CHOOIIIe-
HUETO. BuzyanHurte kaHayy, KaTo TEIEBU3UATA, Ca M0-U3pa-
3UTEIHU, NO-Bb3JICUCTBALIN, KATO TYK IMO-TOJSAMO BIHUSHHE
MMa U3TOYHHUKBT Ha CHOOILEHUETO.

HeszaBucumo Konko yOeOWTENHH ca IMOCIaHUATA B JaJcHA
KaMITaHHSTA, T€ He MoraT JAa ObaaT epeKTUBHH, O€3 11a ce Io-
CTaBAT B KaHAJIX C TOJISM ITIOTEHIIMAJ 3a JOCTUIHE JI0 LIeJIeBa-
Ta ayautopus (26).

Tenesu3sus

TeneBu3usTa € MOIITHO CPEJICTBO 32 BB3JICHCTBHE BBPXY ay/1-
TOPHATA, HE3aBUCHMO OT BB3PAcCT, I10JI, JOXOIU HIIK 00pa3o-
BaHue. [IbpBOHAYATHO TS € H3II0JI3BaHa 32 LIEITUTE Ha OOMIEeCT-
BEHOTO 3/IpaBe caMo 1o Bpeme Ha kpusn. [Ipe3 50-te, 60-Te u
70-Te TOOUHU Ype3 MPOTYyKTOBHUS MapKEeTUHT 10 ayIUTOPHSI-
Ta Ha TCJICBU3UATA JOCTUTAT 3/IpaBHU MOCJIaHUs, CBbpP3aHU C
ynorpebara Ha racTa 3a 3601, CallyHH, BATAMUHH, 000TaTeHU
3bpHEHH 3aKycku u 1p. I[Ipe3 neBeTaeceTTe roAMHH ce pas-
HIMPsBa KPBI'BT OT 3APABHU TEMU C U3IIBYBAHE HA CHCLHATIHH
3[IpaBHU MpeAaBaHus, (GUIMHU U pa3IpocTpaHeHHNE Ha Kabe-
HUTE TeJieBU3MH. M3cienBaHust 1oKas3Bar, 4e TeJIeBU3UATA €
MHOT'0 TO-TIOMYJISIpEH N300p 32 3[paBHU KaMIIaHUH, OT paJiu-
OTO Y MEYaTHUTE ME/INN.

TeneBu3usiTa ce OKa3Ba MOJXOMASI KaHAJ 3a JOCTHTAHE JI0
MJIaJUTE XOpa B KaMIIaHUU 3a IMPEBCHIMA, TBH KaTo Jerara
MpeKapBaT [OBEYE BPEME B IJICJIaHE Ha TEJICBU3HS, OTKOJIKOTO
B YUYMWJIUIIE, KATO TE3H C MOBHUIICH PUCK J]a CTAHAT MYyIIaYH
WJIH JIa TPUEMAT JAPYTH BPEIHU MOBEICHHSI YeCTO Ca HAl-TEeX-
KUTE MeIUWHU oTpeduTenn (27).

I/I3CﬂeﬂBaHI/IH BBPXY BL3HeﬁCTBHeTO Ha pa3jinuHuTe MeHHﬁHH
KaHaJIM IpU pa3nnpoCTpaHCHUE Ha MOCIaHusd, CBbp3aHu C THO-
THOHOITYICHETO, IMOCOYBAT TCIICBU3UATA KATO Haﬁ-e(l)eKTHBeH
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increase exposure and, thus, increase the effectiveness of
the campaign (17). Scientists studying the role of mass
media in health communication, produce evidence of the
effectiveness of using a mix of communication channels
in health promotion and disease prevention in areas such
as reducing the use of alcohol, restricting the smoking
and drug use (18, 19) minimizing the harmful effects of
violence on television (20), promotion of physical activity
(21), promotion of responsible sexual behavior (22).

With respect to the used communication channels,
the researchers suggest that campaigns using radio,
television and video have higher efficiency than those
using print media (17).

Studies on the role of different media in the process of
persuasion show that print media are more effective
when messages are more complicated and require more
explanation, while TV and radio are more effective
when messages are easier for perception (23). There
are differences in the time of impact - visual media
provoke immediate impact, while print takes time for
rationalization (24). According Meyrowitz (25) media
channels also differ in the way they communicate. For
example, the print media based on symbols are more
suitable for the presentation of arguments and facts; they
focus on the content of the message. Visual channels
such as television are more expressive, more influential,
as here more influence has the source of the message.

No matter how convincing are the messages in a particular
campaign, they cannot be effective without being placed
in channels with great potential for reaching the target
audience (26).

TV

Television is a powerful tool to influence the audience,
regardless of age, gender, income or education. Initially
it was used for public health purposes only during crises.
In the 50s, 60s and 70s through product marketing to the
television audience reach health messages associated
with the use of toothpaste, soaps, vitamins, fortified
breakfast cereals and more. In the nineties the range of
health topics expands with special health broadcasting,
movies and distribution of cable television. Studies show
that television is a much more popular choice for health
campaigns, radio and print media.

Television proved to be an appropriate channel to reach
young people in prevention campaigns, as children spend
more time watching TV than in school, such as those with
an increased risk of becoming smokers or adopt other
harmful behaviors are often the worst media users (27).

Studies on the impact of different media channels in
disseminating messages about smoking indicate the
state television as the most effective channel (28). The
formats of health programs on television are based on the
concept of social modeling as a key process in promoting
behavioral change among the population (29). An
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kaHan (28). @opmaruTe Ha TEJIEBU3NOHHUTE 3/IpaBHU MIPOrpa-
MU ca OazMpaHM Ha KOHLEMIUSATA 33 COIMAIHOTO MOJIEINH-
paHe, KaTo KJIFOYOB MPOLEC B CTUMYJIHPAHETO Ha MPOMSIHA B
HOBEACHUETO cpex nomynanusta (29). [lpumep 3a HO3UTHBHO
BB3JIEHCTBHE Ha TAKMBA POTPaMU € CEpHsl OT TEJICBU3HOHHH
npenaBanus BbB @uHmanaus, no mpoekT Ha CeepHa Kape-
TS 32 MPOMOLIMS Ha 3J[paBe W MPEBEHIMsI HA XPOHUYHHUTE
3aboisiBanus. M3ciaenoBarenuTe 1Mo MpoeKTa JOKJIaBaT 3Ha-
YUTEIHN IPOMEHH B MTOBEJICHUETO, 0OCOOCHO Cpel] 3pUTEIHTE,
KOUTO PEIOBHO ca Iiefalii IpenaBaHusaTa. Haii-3HaunTenHa
€ IpoMsHaTa B JHMeTaTa - HaMaJeHHe B NOTPEOICHHETO Ha
Ma3HUHU - 27.2% 3a mBxeTe U 15.0% 3a xeHuTe, peaynupane
ynorpe0ara Ha COJ M 3aXap, yBeJHyaBaHe HA KOHCYyMalusiTa
Ha IJI0JIOBE M 3€JIEHYYIIH, a CBILO U IOBUIIaBaHe Ha (usnye-
cKaTa akTUBHOCT. OTYETEH €, MaKap M I0-MaJIbK, IPOIEHT Ha
OTKa3aJii ce OT TIOTIOHOMyIIeHe mymaqu (30).

Hsxomnko npoyuBanust B CALL nokymMeHTHpAT €heKTHBHOCT-
Ta Ha 3a0aBHUTE TEICBU3MOHHU MPOTPAMH - IOy W TCIICBU-
3MOHHU (UIIMU - 3a TOBHIIABaHE HA MH()OPMHUPAHOCTTA HA
ayJMUTOPHSITA TI0 3[PABHU BBIIPOCH, KATO OTYUTAT U MPOMSIHA
B oBeneHueTo (31, 32, 33, 34, 35, 36).

W3cnenBane 3a BIMSHUETO Ha TEJIEBU3MOHHUTE (QMIMH Ha
3mpaBHa Tematuka /“AHaromusrta Ha [pei” u ,,JI-p Xayc'/
BBPXY aMEPHUKAHCKaTa ayJUTOPHS MOKa3Ba 3HAYUTEIIHO Ha-
pacTBaHe Ha 3ApaBHMUTE NO3HAHUS cpel aHkeTupanute. Ha
AHKETHPAHWUTE, PEOBHHU 3pHUTENH, ca 3aJlaBaHH BBIIPOCH B
o0yacTTa Ha MPEeBEHIMTA, NHPEKIIMO3HUTE U XPOHHUYHUTE
3a00JIsIBaHN S, BKJIIOUYCHH B CIOXKETUTE HAa (QDUIIMHTE, IPEIH U
CeIMUIIA CIIe/ N3TbUBaHe Ha enu3oanTe. [IpaBuitHM 0TTOBOpH
Mpean U3TbuBaHe Ha puaMuTe ca nanu ensa 15% ot ankern-
paHuTe, a CIE U3JIbUBAaHE HA EITU30AUTE IPABUIHUA OTTOBOPU
ca nanu Hax 90% ot Tax. HanmpaBeH e 1 MOHUTOPUT Ha caii-
Ta Ha L{eHTBhpa 32 KOHTPOJ U MPEBEHIMS Ha 3a00JISIBAHNATA,
KOWTO MOKa3Ba T'OJIIM PBCT HAa ThPCEHE HA MH(MOPMAIUS I10
crienu(pUIHY 3/IpaBHU TEMH, HETIOCPECTBEHO CIIE]] H3JIbUBa-
He Ha enuzoauTte (37).

TeneBususita Moke na Obie 0cOOEHO e(hEeKTUBHO CPEACTBO
32 KOMYHHMKalUs C TE3W I'PyIH OT HACCICHHETO, KOUTO ca
TPYIHU 33 JOCTUTAHE Ype3 IPYTd MEIUH —Ie9aTHU UITN yeo-
caiitoBe. Haii-uecTuTe TeNeBU3MOHHHU TOTPEOUTENN ca XOpa-
Ta C TIO-HUCHK COITMAITHO-NKOHOMHYECKH CTAaTyC. Te OT CBOA
CTpaHa ca M3JI0O)KEHH Ha [0-BUCOK PUCK OT HIKOM XPOHUYHH
3a00JIsBaHMsl, KaTo quadert, pak, cepacuHochaoBu (38). Cre-
JIOBATEJIHO TEJIEBU3UATA MOXKE JIa MMa TOJISIM ITOTSHIHAI 32
JIOCTHTAHE JI0 TE3W TPYIIH OT HACEICHUETO, KOUTO Ca H3JI0KE-
HU Ha PUCK OT XPOHUYIHH 3a00TIBaHNUA.

KoHCTpYKTHBHOTO M3MOJI3BaHE HA CPEACTBATA 32 MAaCOBA UH-
(dbopmMarys Moke Jia IIOMOT'HE 32 3/JpaBHO 00pa3oBaHKE U WH-
¢dbopMupane Ha JenaTa ¥ MIIaJUTE XOpa OTHOCHO PHCKOBUTE
(axTOpy 3a 31paBeTO M 3APABOCIOBHUS HAUYMH HA JKUBOT II0
€/IMH NPUEMIINB U NIPUBJICKATEJIEH 3a TAX Ha4MH. B npoyusa-
HE 3a BIMSHHUETO HA TEJECBU3MATA BBPXY JelaTa U TEXHHUTE
ceMelCcTBa ce M0CoYBa 3HAYEHUETO Ha 00pa30BaTEIHUTE Te-
JIEBU3UOHHU NpElaBaHus, IPeIHA3HAUCHH 32 Jela B Ipeay-
YWJINIIHA BB3pacT W Mo-rojeMu. M3cnenBanusaTa mokassar,
e TIOHE B KPAaTKOCPOUCH IUIAH, ITIEJAHETO Ha TEICBU3MS Ha
TaKMBa MPOrPaMU MOXKE Ja YBEIMUYU 3HAHUATA Ha JlenaTa u
MJIaINTE XOpa, U MO3UTUBHO J1a TIPOMEHHU HATJIaCH U MOBe/e-
Hue. 3a chbXkKaJeHue, IbITOrOUIIHY NPOyYBaHUs, H3CIIeBa-
M YCTOMYMBH pe3ynTaTH ca psaakocT (39).

IIpe3 nocnenuute ronuHu B bearapust paguoTo U €KeIHEB-
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example of a positive impact of such programs is a series
of television programs in Finland, designed by North
Karelia for health promotion and prevention of chronic
diseases. Researchers on the project reported significant
changes in behavior, especially among viewers who
regularly watched programs. Most significant is the
change in diet - reduction in consumption of fat - 27.2%
men and 15.0% women, reducing the use of salt and sugar,
increasing the consumption of fruit and vegetables, and
increasing physical activity. There has been reported
though smaller rate of withdrawal from tobacco smokers
(30).

Several US studies document the effectiveness of the
entertaining TV programs - TV shows and movies - to
raise awareness of the audience on health issues, taking
into account a change in behavior (31, 32, 33, 34, 35, 36).

Research on the impact of television films on health
issues /»Grey’s Anatomy» and «Dr. House»/ on
American audience showed a significant increase in
health knowledge among respondents. Respondents
that are regular viewers were asked questions in the
field of prevention, infectious and chronic diseases
included in the plot of the movie before and a week
after the broadcasting of episodes. Correct answers
before the broadcast of films were given by only 15% of
respondents, and after the broadcasting of the episodes
correct answers were by over 90% of them. Monitoring
of the site of Centers for Disease Control and Prevention
was made, which showed strong growth in demand for
information on specific health topics, immediately after
the broadcast of episodes (37).

Television can be a particularly effective means of
communication with those groups that are difficult to
reach through other media - printed or websites. The most
common TV users are people with low socio-economic
status. These in turn are at a higher risk of certain
chronic diseases, such as diabetes, cancer, cardiovascular
(38). Therefore, the television may have great potential
for reaching those population groups that are at risk of
chronic diseases.

Constructive use of media can help health education and
awareness of information for children and young people
about the risk factors to health and healthy lifestyles in
a credible and attractive way for them. In a study on the
impact of television on children and their families the
importance of educational television for preschoolers and
older was observed. Studies show that at least in the short
term television viewing of such programs can increase
knowledge of children and young people and positively
change the attitudes and behavior. Unfortunately, long-
term studies examining sustainable results are rare (39).

In recent years, Bulgaria radio and daily press largely
gave way to television positions as the «first» source
of information (40) Study under project «Informed and
Healthy» of the Ministry of Health among the Bulgarian
population, aged between 18 and 65, shows that nearly
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HaTa Ipeca J0 rojsgMa CTENeH OTCTBIIMXA Ha TEeJEeBU3UATA
TO3UITMUTE CH HA ,,IBPBH" M3TOYHHMK Ha MHpopmanus (40)
[TpoyuBane mo npoekt Ha M3 ,,VIHbopMupaHn U 30paBu®,
cpen OBJITApCKOTO HACEIEeHHE Ha BB3pacT Mexay 18 m 65 r.,
MoKa3Ba, ue 61130 60% OT aHKeTHpaHUTE MoIydaBaT HHPOP-
MaIus 3a Bb3JICHCTBUETO U MOCICACTBUATA OT HAPKOTHIIUTE
OT MpeAaBaHMs IO TeNeBU3USTA. TelaeBU3UATa, PATUOTO U
BECTHHIIUTE Ca HAH-U3MOJI3BAHNTE M3TOYHHIIN 32 HH(pOpMa-
nud - 52.5%, OTHOCHO HaUMHUTE 3a OKa3BaHE HAa MbpBa IO-
Mor. TeneBU3NOHHUTE NMPOrpaMH ca OCHOBEH M3TOYHHUK Ha
nH(pOpMaIHs Hal-Bede 3a )KUBECIINTE B OTAAJICUCHUTE Palio-
HU B CTpaHaTa ¥ MPeACTaBUTEINTE Ha MaJIIUHCTBaTa (41).

Bbrpeku nmoteHuata Ha TeIeBU3USATA JIa IpeocTans HHGOp-
Marlus Ha TeMH, CBbP3aHH C 00IIECTBEHOTO 3/IpaBe, KaTo Chp-
JICYHOCHIOBUTE 3a00JIABaHNus, paK, TIoTioHonmymene, CITMH,
HapKOMaHI/II/I nu }Ip., CIICHUAJIUCTUTE OTUUTAT CpaBHI/ITeJ'IHO
HHUCKO BBbBJIMYAHE Ha Ay TUTOPHSITA. 32 1 CC TIOBUIIN CPCKTHB-
HOCTTA Ha 3/IpaBHaTa MHQOpPMAIUsI ¢ HEOOXOIMMa MO-IbJra
EKCIO3UIIHS Ha Ay TUTOPHSITA, YPE3 O-UECTO U MO-IPOBIKHU-
TEJIHO M3JIaraHe Ha choOIIeHusTa. ToBa OT CBOSI CTpaHa U3HC-
KBa IOBEYC Pa3XOH, KOETO € HEAOCTATHK MPH H3IO0JI3BAHETO
Ha TCJICBU3UATA KAaTO KOMyHI/IKaHI/IOHEH KaHaJl 3a 3;[paBHa HH-
¢dopmanus. [pyr HETOCTATHK € Pa3NpPBCKBAHETO U TPYAHOTO
3aJIbpIKaHE HA ayTUTOPUSITA, TIOPATH U300MIHETO OT KaHAJIH.

Paduo

To31 KOMYHHUKAIIMOHEH KaHAJI JOCTHUTA JI0 TOJISIMa ay TUTOPHSI.
[To3BomsiBa BHCOKa reorpadcka i 1eMorpadcka CeneKTHBHOCT
Ha ayIMTOpUATa. 3a pa3jinKa OT TeJIEBU3UsTA, PAJUOTO IIpe-
jara camo 3BYK, HO TOBa OT CBOSI CTpaHa € Bb3MOXKHOCT 32
MHCIIMPUpaHEe Ha BbOOPaKEHUETO Ha CIYIIATeINTe U Ch3/1a-
BaHE Ha CUJICH eMOLIMOHaIeH edeKT. Pazxoaure 3a u3rpuBaHe
HA 3[[paBHU MOCIAHUS Ca MO-HUCKU, B CPABHEHUE C TEJICBHU-
3usiTa. PagmoTo e mo-eheKTHBEH KaHall, KOraTto TpsoBa 1a ce
npeaanat choOImEeHus B 001acTTa Ha OOMIECTBEHOTO 3/PAaBE,
M3UCKBAIM TI0-TOJIEMH MOApoOHOCTH. B cpaBHeHue ¢ Teie-
BU3USTA € M0-I'bBKaB KaHal. Pajnoro e eeKTUBEH KaHA 3a
JIOCTUTAHE JI0 HUCKOTPaMOTHA ayAMTOPHS U JI0 ayJUTOPHS C
orpaHnveHu (HU3MUECKH BH3MOXKHOCTH. HemoctaTpk € rose-
MUST OpOi paiMOCTAHIMK, KOUTO MOTaT Jia pa3npbhCHAT ay-
JIUTOPUSATA U TaKa 3JIPaBHUTE MMOCIAHUS TPYIHO JIa TOCTUTAT
IO IeJieBaTa WU o0mmara ayauTopus. PaarnoTo 0OMKHOBEHO
ce ciymia Kato (oH, JOKaTo XopaTta padoTsT, IBTYBAT, OYH-
BaT, IOPAJM TOBA, IIOCIAHMSTA NO-TPYJHO MOTaT Jia pHBJIE-
KaT BHUMaHUETO Ha ayauTopusita. [10100HO Ha TeneBU3usITA
CHOOIICHUSITA [0 TO3M KaHAJ MMAT KPAThK )KHBOT.

W3cnenBane Ha e()eKTUBHOCTTA HA KaHAJINUTE IIPU KaMIIaHHS
3a pa3NpOCTpaHCHHE Ha IOCIAHUs, CBbP3aHU C TIOTIOHOIMY-
IICHETO, TOKA3Ba CXOJHH HUBA Ha [IOBUIIIABAaHE HA MOTHBALIU-
ATa 32 0TKa3 M 3aIPIXKEHOCT KBbM 3/1paBEeToO, IIPU M3IOI3BaHEe
Ha paJiuoTo U TeleBu3usATa. [locnanusra ca H3Ip4BaHy €HO-
BPEMEHHO MO PaJIMOTO U TEJIEBU3USATA, TaKa Y€ € Bb3MOXKHO
e(eKTHBHOCTTA Ha PAJAMOTO Ja C€ ABJDKM HA aCOIMALUUTE
ChC 3aIIOMHEHUTE OT TEJIEBU3MUTA 00pasn (42).

Axo npenu 15-20 . paguoTo B bearapus nedenu cayIiaTenu
rnopaau JICCHUA JOCTBIT 10 l/lH(l)OpMaIJ,I/lﬂ, TO B MOMCHTA IoJis-
Ma 4acT OT PaJAHOCIyIIaTeIUTE MPEAIOYUTAT My3UKaIHH pa-
JIMOCTAaHILIMH, KBJICTO HOBUHUTE Ca KPATKHU MIIM N3001110 JIUTIC-
BaT. ®uocousra ,,3a BCEKUTO IO HEMIO™ 70 TOIsIMa CTEIICH
€ OTXBBpJIeHa OT myOnukara. Karo obem paamoayautopusra
ce 3a7bppka Ha eTHO HHUBO, HO ce HaOJIroaBa criaja B MPOAbII-
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60% of respondents receive information on the impact
and consequences of drugs from television broadcasts.
Television, radio and newspapers are the most used
sources of information - 52.5%, on the ways how to
provide first aid. Television programs are the main source
of information, especially for those living in remote areas
in the country and representatives of minorities (41).

Despite the potential of television to provide information
on topics related to public health, such as cardiovascular
disease, cancer, smoking, AIDS, drug addiction,
etc. specialists report relatively low involvement of
the audience. To increase the effectiveness of health
information is required prolonged exposure of the
audience through more frequent and prolonged exposure
to messages. This in turn requires more spending,
which is a disadvantage in the use of television as a
communication channel for health information. Another
disadvantage is spreading and difficult audience retention
due to the abundance of channels.

Radio

This communication channel reaches a large audience.
It enables high geographic and demographic selectivity
of the audience. Unlike television, radio offers only
sound, but this in turn is an opportunity for inspiring the
imagination of listeners and allows for a strong emotional
effect. Transmission costs of health messages are lower in
comparison to the television. The radio is more effective
channel when you need to convey messages in the field
of public health, requiring more details. Compared
to television it is a more flexible channel. Radio is an
effective channel for reaching low literate audience
and an audience with limited physical capabilities. The
disadvantage is the large number of radio stations that
can disperse the audience and so health messages are
difficult to reach the target or the general public. Radio
usually is listened as the background while people work,
travel, rest, because the messages are less likely to attract
the attention of the audience. Like television messages
through this channel have a short life.

Research on the effectiveness of channels in a campaign
to disseminate messages related to smoking showed
similar levels of increased motivation for refusal and
concern for health, using radio and television. Messages
are broadcasted simultaneously on radio and television,
so it is possible the effectiveness of radio to be due to
associations with images stored from television (42).

If 15-20 years ago in Bulgaria radio would win listeners
because of easy access to information, at the moment the
majority of radio listeners prefer music radio stations
where the news is short or missing at all. Philosophy
«anything for everyone» has been largely rejected by the
audience. As a volume radio audience stays on one level,
but there is a decrease in the duration of listening (43).

Despite the fact that radio is a relatively inexpensive
communication channel, interventions based only
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JKUTEITHOCTTA Ha cirymane (43).

Bbnpexn ¢dakra, ye paguoTo € OTHOCHTEIHO €BTHH KOMY-
HUKAI[MOHEH KaHaJl, ”HTEPBEHINH, Oa3upaHy caMo Ha pajiu-
0To0, 0e3 Jja ce U3MOI3BAT JPYTU KaHAIHU — KaTo TEJIEBU3MSL,
MEXYTMYHOCTHU KOMYHUKAIIUHU U JIP., € MAJIKO BEPOSATHO /1a
uMar 3HauYMTeNHO Bb3aekcTBue (44). [Topaau ToBa To3M KaHaI
TpsiOBa Jja ce U3MO0JI3Ba B KOMOMHALIMS C IPYTH KaHAJIH.

MeyamHu meduu

3a pa3nukKa OT BU3yaJIHUTE MEIUH, KbIETO Bb3JCHCTBUE MPH
IpelaBaHe Ha CHOOIIEHUETO OKa3Ba M M3TOYHHKGET, TIPH IIe-
YaTHUTE MU aKLIEHTHT € BPXY ChABPKAHUETO Ha CHOOIIe-
HueTo. JIBaTa TUIAa MEAUHU Ce pa3IMyaBaT U 10 BpeMe Ha Bb3-
JeiictBue. Buieoro npoBokupa HEMOCPEACTBEHO BB3ICHCTBHE,
TIeYaThT N3UCKBA BPEME 32 OCMHUCIISTHE HA ChIBP)KAHHUETO.

[MeyarHuTe Matepuanu ca (QyHIAMEHTHT Ha MHOIO 3/paB-
HO-oOpasoBarenHu nporpamu (45). Te umar BaykHa poist 3a
HAChpuaBaHE Ha 3/PABETO, UPE3 MPENOCTABSIHE HA 3paBHA
nHpopmanus. EQekTHBHOCTTa Ha MEYaTHUTE MEIUU 3aBHCH
OT MOCTHTAaHETO HA CHOTBETCTBUE MEXAY YETHBHOCTTA HA
MaTepuajInTe, HIBOTO Ha TPaMOTHOCT U 37paBHATa rpaMoT-
HOCT Ha LieneBata ayautopus. IIpu mpomorusaTa Ha 37apaBe
Yype3 MeYaTHU MaTepraiu TpsOBa Jia ce M3IM0JI3Ba CUCTEMEH
TIO/IXOJ1, BKITIOUBAII YeTHBHOCT HA ChIbpPIKAaHUETO, yOennuTen-
HOCT, IPEABAPUTEIHO TECTBAHE 32 pa30MpaHe Ha ChIbpKa-
HHUETO 1 HeroBarta e(heKTUBHOCT.

I/I3CJ'I€,HOB3TCJ'II/ITC HC Ca €AMHOAYIIHHU OTHOCHO Cq)eKTI/IBHOCT—
Ta Ha IICYaTHUTE MCIIHUU. CLH.[@CTByBa 3HAYUTCIICH UHTCPCC 3a
ONpEACIITHE U OLICHKA Ha XapaKTECPUCTUKUTE, KOUTO 3aCUIBAT
GCI)CKTI/IBHOCTTa Ha OTACIIHUTE NICYaTHU MCOWU.

Becmuuyume mo3BonsBaT no-moapoOHO U3JIaraHe Ha ChoOIIIe-
HUETO, TaBaHE Ha MoBeYe (PaKkTH U yKa3aHUs. Te MaT BUCOKA
CTETCH Ha JIOBEpHE, BTOPUIHN UUTATEIH M BTOPUYHO BBH3-
nerictBue. Morar fa ce 4yerar B MOJAXO/SIIO0 BpeMe U MSCTO,
3a pa3iauKa OT TeNEBU3HATA, KbJIETO CE N3UCKBA MPUCHCTBUE B
TOYHOTO BpeME Ha M3 TbYBaHE Ha MpenaBaneTo. ChlllecTByBaT
MHOXKCCTBO BECTHUIIU 32 CIICL[HATHA ayTUTOPUs (HAIIpUMEp
3a JKEHHU, MBXKe, 32 MJIaJIeXKH, TpeTa Bh3pacT). CienoBarel-
HO 3IpaBHUTE CHOOIICHNUS, ChIBPKAIINA CE BHB BECTHHUIIUTE,
MOTaT J1a TOCTUTHAT 0 MHOTO CETMEHTH OT ayiuTopusTa. Te
CC u3aaBaT B JHEBHU U CCAMUYHU (I)OpMaTI/I7 MCCTHH, perno-
HaJIHU ¥ HallMOHaJ HU. HelmocTaThk € TEXHUAT CPaBHUTEITHO
KpPaThK )KUBOT U HUICKOTO KaueCTBO Ha Meyar.

Cnucanuama AMaT HSIKOJIKO CHIIHH CTPaHU: TIO00p Ha ayau-
TOpHSTA, BUCOKOKAUYECTBEHO BB3MPOU3BEXKIAHE, MPECTHUK U
JIOSUTHOCT Ha uyuTaTenute. Te uMaT CpaBHUTEIHO ABIBI KU-
BOT. Morar fja ObJ1aT 3ana3eHu B MPOJBIDKCHHIE HA CCAMMUIIH
WJTU MECEIIH, & YeCTO MPEIPOYUTAHU U MIPEIaBaHU HA APYTH
xopa. CrenoBaTeTHo 3paBHUTE CHOOIICHUS MOTAaT Ja TOIy-
YaT MHOTOKpATHA EKCTIO3UIIHS.

EnHu oT yecTo M3MON3BAaHUTE NEUATHU MaTepua 3a pas-
IPOCTpaHEHUE Ha 3IAPaBHU 3HAHUS ca Opoutypu, Ounisauu u
naakamu. Te3n KaHaJIW MoOrar Jia ce W3MOJI3BAT JUPEKTHO 3a
nHpOPMHUpPAHE 10 AaJieHa 3/(paBHA TeMa WJIM WHAWPEKTHO —
3a crOy’KJaHe HAa HHTEPeC KbM 3/paBeH npodieM. Te mo-uec-
TO c€ HaMHUpaT B JIEKapCKHU KaOWHETH, 37IpaBHU 3aBEACHUS U
JIOOPOBOJIHY 3/IpaBHU OpraHU3aluu. Bepekn mupokoTo um
U3I0JI3BAaHE, UMa CPABHUTEIIHO MAJIKO M3CIIEIBAHMS 3a TSX-
Hara epektuBHOCT. [IpoyuBane 3a BIMSIHHETO HA OpoITypUTEe
BBPXY 3HAHUSTA, HAIJIACUTE U MTOBEJICHUETO, B iepuoaa 1985-
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on radio, without using other channels - such as TV,
interpersonal communications, etc., is unlikely to have a
significant impact (44). Therefore, this channel should be
used in combination with other channels.

Print media

Unlike the visual media, where impact in transmitting
the message and the source appears in the print media
the focus is on the content of the message. Both types
of media are different on the time of impact. The video
provoked immediate impact, the print requires time to
think about the content.

Printed materials are the foundation of many health
education programs (45). They have an important role
to promote health by providing health information. The
effectiveness of the press depends on the alignment
between readability of the material, the level of literacy
and health literacy of the target audience. In health
promotion through printed materials a systematic
approach should be used, including readability of content,
credibility, preliminary testing to understand the content
and its effectiveness.

Researchers disagree on the effectiveness of the print
media. There is considerable interest in the identification
and assessment of characteristics which enhance the
effectiveness of the various print media.

Newspapers allow for more detailed exposure of the
message, giving more facts and guidelines. They have a
high degree of trust, secondary readers and secondary
impact. They can be read at the appropriate time and
place, unlike television, where presence is required at the
right time of the broadcast transmission. There are many
newspapers for special audiences (eg women, men, youth,
the third age). Therefore, health messages contained in
the papers can reach many audience segments. They are
issued in daily and weekly formats, local, regional and
national. The disadvantage is their relatively short life
and low print quality.

Magazines have several strengths: the selection of the
audience, high quality reproducibility, prestige and
loyalty of readers. They have a relatively long life; can
be stored for weeks or months and often re-read and
transmitted to others. Therefore, health messages can get
repeated exposure.

Some of the commonly used printed materials for
dissemination of health knowledge are brochures,
leaflets and posters. These channels can be used directly
for information on a health topic or indirectly - to awaken
interest in the health problem. They are commonly
found in doctors’ offices, hospitals and voluntary health
organizations. Despite their widespread use, there is
relatively little research on their effectiveness. Study
for the impact of brochures on knowledge, attitudes and
behavior in the period 1985-1992 shows that they are more
effective when used for health education of patients than
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1992 r., moka3sBa , 4e Te ca mo-e(heKTUBHH, KOTraTO CE U3IOJI3-
BaT 3a 3JI[paBHO O0Opa30BaHUC HA MAIUCHTHUTE, OTKOJIKOTO Ha
obmectBoTo. TsaxHaTta eheKTHBHOCT 3a MpPOMSHA Ha IIOBE-
JICHUETO 3aBUCH OT TOBA JaJH C€ M3IOJ3BAT CaMOCTOSTEITHO
WU B JOI'BJIHEHUE KBM JPYTH HHTCPBEHIIMOHHU JICHHOCTH.
HaGnronaBar ce mpoMeHHU TO-CKOPO B 3HAHUSITA U HATJIACHUTE,
OTKOJIKOTO B MIOBEACHUETO (46).

3a nma ce yBenmun e(peKTHBHOCTTA MIPH M3IIOI3BAHETO Ha Tie-
YaTHUTE MaTepHa I 3a 3[paBHU I, T TPsAOBa na ObaaT
HAaCOY€HU KbM BUCOKOPHCKOBH I'PYIIU, & HC KBM I[SAJIOTO HACE-
nenwue. Jla ce M3Mmos3Bar 3a MOBUIIABAHE HA 3HAHUSTA M OTHO-
IICHUETO, KaTO CTHIIKA KBM MIPOMSIHA HA TIOBEACHUETO. 3a J1a
ce IPOMCHH IMOBEJICHUETO, TE TPSIOBA Ja ca JOIMBJIHCHUE KBM
JIpyTH UHTEPBEHIMOHHM AeWHOCTH. [Ipu nu3aiina Ha CbIbp-
KAHMETO Ha TIEYaTHUTE MAaTEepPHald TPsAOBa Ja Ce M3IOJI3BAT
MOBEJCHYCCKUTE MOJICIIH, 32 [Ia CE Bh3/ICHCTBA 3a IPOMSIHA Ha
OTHOIIICHUETO W MOBEACHUETO.

NHmepHem

WuTepreT e HOBara ,,XxHOpHI'“ MeAHs, KOITO Haped C eJIeK-
TPOHHATa TIOIIa W HOBUTE MEIMHM — COIMATHHTE MPEXH,
BKJIIOUBA B ce0€ CM BCHUYKM TPATUIMOHHU Meaun. HTEepHET
€ HOBaTa CpeJia 3a IPEIOCTaBsIHE Ha 3/[PaBHU I'PHXKH — HOBATa
CJICKTPOHHA MU 3a COeluaIiHu MyHTHMeHHﬁHH IMpE3CH-
TanuMu Ha 3apaBHa uHpopManus (47). HenpexbcHaroro Ha-
pacTBaHe Ha HHTEPHET NMOTpeOUTENNTE MpejyIara Ha oomecT-
BEHOTO 3/IpaBE OTPOMHH Bb3MOKHOCTH M ITPEAN3BUKATEIICTBA.
WnaTepueT npomens mpoduina Ha ayauTopusra. Ts Bede He
€ TaCHBHA, a CTaBa aKTUBEH YYAaCTHHUK B KOMYHHKALMATa U
ch3zarea Ha choOuieHus. MHTEepHET ThpcaukuTe morar Ja
HacoyBaT MOTPEOUTENINTE KbM JIECETKH XIS yeb caiiTose,
cJiel BbBEX/IAHETO Ha €IMH WIIM HSKOJIKO KJIIOYOBU JyMHU Ha
notpebutens. ToBa € ¥ MPETU3BUKATEICTBO MPEA CIICIIHAIIN-
CTUTE 1O OOIIECTBEHO 3/IpaBe, KOMTO TPsAOBa J1a ce Hacodar
KbM OCHUTYpsSBaHE Ha JOCTOBEPHM M3TOYHMIM HA 3JpaBHA
nHdopmanusi Ha aynuTopusita. VHTEpHET e ymoO0eH M3Tou-
HUK 32 00pa3oBaTeJIHU MaTepuaiu U HH(OpMaIus o MHOTO
temu. Criopen nanuu Ha HCU 3a 2014 1. 53.7% ot Obarapure
M3MO0JI3BAT BCEKHU JICH MJIM TTOHE BEAHBX CEIMHUYHO HHTEPHET
(48). IIpoyusane Ha EBpoGapomeTsp mokassa, ue 67% 0T ObJI-
rapuTe M3I0JI3BaT MHTEPHET, 3a a ce HH(POPMUPAT, KOETO €
HaJl CPETHOTO HUBO 3a eBporneiiuTe (64%).

Xopara pa3untaT Ha ye0 OazupaHH THPCAYKH, KOUTO ITO3BO-
JISBAT JIECEH JOCTBI 10 yeO CTPAaHUIU OT IS CBAT, ChABP-
Kalld TeMH, KOUTO T HHTepecyBaT. OCBeH CTaTMYHHU yeb
caliToBe, Beue Bce IOBEYE CE M3IMOJ3BAT IMO-MHTEPAKTHBHU
yeOcalTOBe - COIMATHUTE MEIHMH, HAPUYaHH «HOBUTE Me-
nuu». Te TpOMEHAT HMHTEPHET OT CTAaTUYEH M3TOYHUK Ha
3npaBHA HH(POpMAIUS KbM ITO-TUHAMIYHA (popMa Ha 3paBHA
koMyHHKaIus. COIUaTHUTE MEIUH ca KOJNEKIUS OT WHTEep-
HEeT 0a3upaHy MPHIOKCHHS, KOUTO Ce CTPEMAT KbM Ch3Ja-
BaHE M OOMEH Ha MOTPEOUTENICKU T'€HEPUPAHHU ChIBPIKAHUS
(49). TloTpebutenuTe Ha COIMATHUTE MEIMH HEMPEKBHCHATO
ce yBeIMYaBaT, KaTo MO TO3W HAYMH TE€ CTaBaT MOTEHIMAJ-
HU TapreTHU ayAUTOPUU 32 MAaKCHMAaJHO JOCTHUTaHE W BbH3-
JIeficTBHE Ype3 37paBHA KOMyHUKanus. [Ipenn3BuKaTencTBO
Tpes 3ApaBHUTE KOMYHHKATOPH € KakK J1a CEFMEHTHPAT JeMO-
rpa)CKu TE3U I'PYIIH.

Ha cBoif pen mpexogsr OT TpagHLMOHHATA KOMYHHKALHS C
MOMOIIITa HA HOBHTE KOMYHHKAIIMOHHU TEXHOJIOTUH € CBBP-
3aH ¢ ejnekTpoHHOTO 3zapaBeonaspaHe (Electronic Health).
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the public. Their effectiveness for changing the behavior
depends on whether are used alone or in addition to the
other intervention operations. There are more changes in
knowledge and attitudes rather than in behavior (46).

To increase efficiency in the use of printed materials
for health purposes, they should be targeted to high-risk
groups, not the entire population. To be used to increase
the knowledge and attitude as a step towards changing
behavior. To change behavior, it needs to supplement
other intervention activities. In the design of printed
materials should be used behavioral patterns to modify
behavior.

Internet

Internet is the new «hybrid» media, which along with the
e-mail and new media - social networks, incorporates all
the traditional media. The Internet is a new environment
for the provision of health cares - the new electronic
media for special multimedia presentation of health
information (47). The continued growth of Internet
users offers public health enormous opportunities and
challenges. The Internet is changing the profile of the
audience. It is no longer passive and becomes active
participant in communication and creator of messages.
Internet search can direct users to tens of thousands of
websites since the introduction of one or more keywords
of the user. This is the challenge facing public health
professionals who need to focus on providing reliable
sources of health information to the audience. Internet
is a convenient source for educational materials and
information on many topics. According to NSI data for
2014 53.7% of Bulgarians use every day or at least once
a week Internet (48). Eurobarometer survey shows that
67% of Bulgarians use the Internet to get informed,
which is above average for Europeans (64%).

People rely on web-based search engines that allow easy
access to web pages from around the world, containing
topics that interest them. Besides static websites, now
increasingly use interactive websites - social media,
called «new media». Social media change the Internet
from a static source of health information to a more
dynamic form of health communication. Social media
is a collection of Internet-based applications that seek
to create and share user generated content (49). Users of
social media is constantly increasing, thus they become
potential target audiences for maximum reach and impact
through health communication. The challenge to health
communicators is how to segment these demographic
groups.

In turn, the transition from traditional communication
using new communication technologies associated with
electronic Health (e-Health). Eysenbach (50) defines
e-Health as «the intersection of medical informatics,
public health and business, referring to health services
and information delivered or enhanced through the
Internet and related technologies. In a broader sense, the
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Eysenbach (50) ompenenst enekTpOHHOTO 3apaBeola3BaHe
KaTo «IIPecevHa TOYKa Ha MEAMI[MHCKATa HHPOpMAaTHKa, 00-
MIECTBEHOTO 3[paBe U OU3HEca, M030BaBaliKU Ce HA 3IPaBHU
yCIyrd U nHQOPMALHs, JOCTABEHN HJIH IIOTOOPEHH Ype3 MH-
TEpPHET M CBBP3aHHUTE C HEsl TEXHOJOIWH. B MO-IIHPOK cMH-
CBbJI, TCPMUHBT XapaKTEpU3nupa TEXHUYCCKO Pa3BUTUEC, HO U
CbCTOAHUC HA YMa, HAYMH Ha MUCJICHE, Harjlaca, aHra)KUMCHT
3a T0JI00psIBaHe HA 3/IPaBEONa3BaHETO Ha MECTHO, PErHOHA-
HO U CBETOBHO HHBO, UpE3 U3IMOI3BAHE Ha HHPOPMAIOHHHU 1
KOMYHUKAIlHOHHH TEXHOJIOT UHL.

Hapen ¢ 0e3criopHuTe NMpeauMCTBAa Ha MHTEPHET, € BAXKHO
Jla ce M3cieaBaT Te31 OHJIAMH JI0CTaBUMIM Ha MH(pOpMaLus,
KOUTO Ca JBHKCHH OT MOTHBH 32 NPUXOAM M MPEACTABIIS-
BaT NOTEHIMAIHA 3aIjIaxa 3a 3JpaBeTo Ha xopara. bpaemmu
M3CIeBaHUs TPsAOBa Ja ce HacoyaT KbM KaHaJU 3a 37paB-
Ha wuHpopMmanus KaTo GpapManeBTHYHH GUPMH, HU3HUECKH
JIMIIa ¥ YaCTHU QUPMH, PEKJIIAMHUPAIIH XPaHUTEITHHU J00aBKH,
HEKOHBEHIIMOHAJIHU METOJM 3a JICYCHHE M MPOQHIAKTHKA.
Heo6xonumo e oOpazoBaHe 1 MHGOPMHUpPaHEe HAa HACEICHHETO
OTHOCHO W3IIOJI3BAHETO HAa JTOCTOBEPHH H3TOYHHIN HA WH-
(dbopManus B MHTEpHET.

HesaBucumo ot n3bpanara meaus Griffiths and Knutson (51)
TBBPISAT, Ye CHLICCTBYBAT TPU e(eKTa OT BBH3ACHCTBUETO Ha
MEIMUTE: Hay4aBaHe Ha TOYHATA 3ApaBHA HHOPMALIHs, IPO-
MsHa Ha IEHHOCTHU U HarJlacu, CBbP3aHHU ChC 3IPAaBETO U MPO-
MsHa Ha MOBEJCHUETO. 3a Ja ce M3M0I3BaT e()eKTUBHO Cpef-
cTBara 3a MacoBa MHQOpMaNKs B MPOMOLMATA HA 3]paBe U
MPEBEHIMTA HA 3200 IsIBAaHUTA, € HEOOXOIMMO BHUMATEIIHO
TUTAHUpaHe Ha MEIUITHUTE CTPaTerny, KaTo ce Mpoy4n 100pe
AyAUTOPUSATA U CE U3IOI3BA NOAXOASILIMAT MUKC OT KOMYHH-
KaI[MIOHHY KaHaJIH.

n3soau

1. Tlo3HaBaHETO HA CHIIHUTE U cIaOUTE CTPAHU HA Pa3TU-
HHUTE KaHAJIM IoMara 3a JOIMBJIBAHETO UM M ONTHMH-
3UpAaHETO Ha €(PEKTUBHOCTTA HA 3/PAaBHUTE IMOCIAHUS.
MeXIyTHYHOCTHUTE KaHAIIW IpeJiaraT JuIHa MoJKpe-
Ia, M030BaBaT Cce Ha JOBEPHETO U ca Hali-e(eKTHBHU ITPU
WHTEPBCHIINH 32 MPOMSHA Ha IMOBEICHHUETO, HO Ca TPY-
JIOEMKHU W C OTpaHUYeH 00XxBaT. MacoBUTE MEAMITHU Ka-
HAJU ca BaXHU WHCTPYMEHTH 3a IIOCTUTAHE HA IICTUTE
Ha OOIIECTBEHOTO 37paBe. Te mpemaBaT MHQPOpPMAIHITA
OBP30 10 OOIIH VUK TICNICBH ayAUTOPHH. MacMeanuTe ca
edexTuBHU 3a HHQOpMHUpaHEe, 0Opa3oBaHe, MPOMSIHA Ha
HATJIaCH ¥ TTOBEJICHUE, U HaChpYaBaHE Ha COIlMAJIHA TIPO-
MsTHa, HO U3UCKBAT MIOBEYE PECYPCH.

2. Hwurto eqnH KOMYyHHKAIMOHCH KaHa, caM 10 ceOc CH, HE
OM MOCTUTHAJI BCUYKHU keidaHu edextu. M300psT Ha 1O-
BEYC OT CIIUH KaHaJI (MUKC OT KaHaJli) 1 BHUMAaTEIHATa
UM ceJieKius ¢ QYHIaMEHTHT 32 YCIelIHA KOMYHUKAIUSI.
ToBa yBenruyaBa eKCIO3MIUATA, TONPUHACS 3a JOCTUTAHE
JIO TIO-TOJIsIMa ayTUTOPHSI ¥ TIOCTUTaHE Ha JKeJaHus e(eKT.

3. IlonGopsT Ha KaHAJINTE TPSIOBA 1A € CHOOPA3EH C LETUTE
Ha KaMIaHMITA U eCTECTBOTO HA MOciaHueTo. M30panu-
Te KaHaJIM TpsOBa /1a ca JOCTBIIHU U J]a ChOTBETCTBAT HA
MEIUIHHUTE HABUIIM Ha IeJIeBaTa ayIuTOPHSL.

4, I/IHTepHeT 3ajindyaBa rpaHuuatra MCxXay pa3jIMYHUTE KO-
MYHUKAallUOHHU KaHaJIU. MpemaTa nmpeajara Ha OGHIeCT-
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term characterizes the technical development, but a state
of mind, a way of thinking, attitude, and commitment to
improving the health of local, regional and global levels,
using information and communication technologies.

Along with the undeniable advantages of the Internet,
it is important to explore these online providers of
information, which are driven by motives of profit and
pose a potential threat to human health. Future research
should focus on health information channels such as
pharmaceutical companies, individuals and private
companies advertising supplements, unconventional
methods of treatment and prevention. It is needed to
educate and inform the population about the use of
reliable sources of information on the Internet.

Regardless of the chosen media Griffiths and Knutson
(51) say that there are three effects of the impact of media:
learning the correct health information, changing values
and attitudes related to health and behavior change. To
effectively use the media in health promotion and disease
prevention, it is necessary to thorough planning of media
strategies to study the audience and to use appropriate
mix of communication channels.

CONCLUSIONS

1. Knowing the strengths and weaknesses of different
channels helps to supplementing and optimizing
the effectiveness of health messages. Interpersonal
channels offer personal support, rely on trust and are
most effective when interventions to change behavior,
but are labor-intensive and limited in scope. Mass
media channels are important tools for achieving the
goals of public health. They relay information quickly
to general or targeted audiences. The mass media are
effective in informing, educating, changing attitudes
and behavior and promoting social change, but
require more resources.

2. No communication channel, by itself, would achieve
all the desired effects. The choice of more than one
channel (a mix of channels) and their careful selection
is the foundation for successful communication. This
increases the exposure, contributes to reach a larger
audience and achieve the desired effect.

3. The selection of channels should be consistent with
the objectives of the campaign and the nature of the
message. Selected channels should be accessible and
relevant to the media habits of the target audience.

4. Internet deletes the border between different
communication channels. The network of public
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BEHOTO 3/IpaB€ OTPOMHHM BB3MOKHOCTH U MPEIU3BH-
karencTBa. ToBa Halara OCHTYpsIBaHE Ha JJOCTOBEPHU
M3TOYHUIIM 32 37 paBHa HH(oOpMaIus n pazpaboTBane Ha
HOBH TO/IXO/IM 32 MU3MOJI3BAHETO HA MHTEPHET 32 LEJINTE
Ha 00IIEeCTBEHOTO 3ApaBe.
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AuUCKycunAa

NMPUNOXEHUE HA
ANPEPEHUWAITHU YPABHEHUA OT
NMbPBU PEA B ANUHAMUKATA HA
ENMWOEMUUTE

Kpucrune barnacapsin

BMpMMHZaMCKu YHUsepcumem, @akyﬂmem no mamemamuka

PE3IOME

Memooume 3a pewasane na oughepenyuainu ypasHenus u
HauuHume, no KOUmo ougepenyuainume ypagHeHus Mo-
eam 0a ce npuioACam 6 peanHus HCUeom, npeoCmasiaeam
Ppasnoobpasna u pasnopooHd HUWA 6 MaAmeMamuKamad.
Yacmen crnyyaul Ha NPuiodceHUAmMAa Ha Nwvpeu ped Oudge-
PeHyuannu ypasHenus e 8 cgepama Ha eiemenmapHama
ounamuka na enudemuume. C nomowma na mamemamuye-
cKU 0003HaAYeHUA 34 U3PA3A6aAHe HA (PeHOMeHU 8 XUMUAMd
U OUONOUAMA € BB3MOICHO 04 Ce CHCMABU, AHATUZUPA U
Manunyaupa wupokopaznpocmpanenusm mooen SIR. Tozu
MoO0ell e npuiiodicer 3a UNOCmpupane Ha pasnpocmpane-
Huemo Ha eapuyenama npu useecmuu donyckanus 3za Co-
@us, bvaeapus npesz 2010e.

KurouoBu nymm: nudepeHIIMaIHA YpaBHCHUS, TUHA-
Muka Ha enugemuu, SIR momen, nemorpadeku dak-
TOpH

BbBEOEHUE

MertonuTe 3a pemaBaHe Ha AU(PEPEHIMAIHN yPABHEHUS U
HaYMHHUTE, 110 KOUTO TU(EPEHIMATHUTE YPAaBHEHUS MOTaT
Jla ce MPUJIOKAT B peaTHus KUBOT, IPEACTABIABAT Pa3HOO-
OpasHa ¥ pa3HOPO/IHA HUIIIA B MaTeMaTuKaTa. B Ta3u crarus
ce pasmiexaaTr AudepeHnnaTHl YpaBHEHUs OT IM'BPBH PEX
U Hail-4ecTo M3MOI3BaHUTE METOJU 3a peuleHueTo um. 13-
Cle[Ba C€ TAXHOTO MPHJIOKEHHUE B €IeMEHTapHaTa AMHAMMU-
Ka Ha eMUJIEMUUTE.

Bropata gact Ha cTaTHsATa ce ChbCPENOTOYaBA BEPXY MaTeMa-
THYECKOTO 0003HAUYEHHUE 32 N300pa3sIBAHETO HA XUMHUECKU
u Omosormdecku peHoMeHH. VI3BexaatT ce ABa BaKHU Pe3yil-
TaTa 3a MOJEJIUPAHETO Ha OOJEeCTH, KOUTO Ce M3ION3BAT 3a
CBCTaBsIHE, aHAJIHM3 U NPUJIAraHe Ha MHPOKOPa3IpoCTpaHe-
Hug mozen SIR. PazpaboTeHUAT MOsIeN ce AUCKYTHPA BBPXY
npuMep 3a TMHAMHUKATa Ha BapHLena.
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FIRST ORDER
DIFFERENTIAL EQUATIONS
AND EPIDEMIC
DYNAMICS

Kristine Bagdassarian

University of Birmingham, School of Mathematics

ABSTRACT

The methods of solving differential equations and the
ways in which differential equations can be applied to real
life problems is a vast and diverse field of mathematics.
A particular case of applying first order differential
equations is the sphere of elementary epidemic dynamics.
With the use of mathematical notation for the expression
of biological and chemical phenomena, it is easy to
compose, analyze and manipulate the widely applied
SIR compartment model for describing real life diseases.
This model is used to illustrate the evolution of chicken
pox under given assumptions for Sofia, Bulgaria in 2010.

Keywords: First Order Differential Equations,
Epidemic Dynamics, SIR model, Demographic
Factors

INTRODUCTION

The methods of solving differential equations and the
ways in which differential equations can be applied
to real life problems is a vast and diverse field of
mathematics. In this article, we will explore first order
differential equations by explaining and giving examples
to some of the most commonly used methods of solution.
We will then move on to the use of first order differential
equations in the sphere of elementary epidemic dynamics.

In the second part of this article, we will focus on
introducing some important notation for the expression
of biological and chemical phenomena in mathematical
terms. We will be deriving two results necessary for
the modeling of diseases and we will use those to
compose, analyze and manipulate the widely applied
SIR compartment model. Having developed our model,
we will then be able to consider a specific example to
illustrate the theory we have discussed.
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AUCKycunAa

METOOM
HugpepeHyuanHu ypaeHeHUss om nbpeu ped

1. UcTopuyeckmn 6enexkun

Hctopusita Ha audepeHINaTHNTEe YpPaBHEHHS MOXeE Ja Ce
npocienu oiie a0 17-Tu Bek. M3sBeHu numeHa B cdepara ca:
Totdpun Jlait6uuIT (4riiTO 0603HAUEHNS CE U3MOI3BAT A0 JCH
nuernreH [1]) u cbp Mcak HioTOH, KOWTO HE3aBUCUMO €IUH OT
JApYT YCTAHOBUIIM HJCATA 3a MAaTEMATUYCCKUA aHaJIM3 U 110
TO3W HAYHUH AaJIM HAYAJIOTO Ha KJIOH B MaT€MaTuKara, KOUTO
ce pa3BuBa U Jio aHec [2]. 3HaueHueTo Ha nuQepeHITHaTHNUTE
ypaBHEHHS ce 6a3upa Ha yA0OCTBOTO B M3pa3sBaHETO Ha MPO-
MsHATa Ha €lHa BEJIMYMHA CIPSIMO Ipyra, KOETO MO3BOJISABA
Jla ce MOJISTMPAT M pelaBaT Hal-pa3InyHy 3a]1a49u B cdepaTa
Ha OHoJorusiTa, reoMeTpusiTa, (U3nKaTa, MexaH1uKaTa U ac-
TpoHOMHSITA [2].

2. NecuHULMA N HaYaNHU benexkn

*  VYpaBHEHHUE OT BUJIA

Feeyy', " y™)=0 (1),

KBJIETO X € He3aBUCUMAaTa MPOMEHJINBA U } = y(X) € HEM3BECT-
Ha QYHKIHS, CC HApHYa OOMKHOBEHO NH(DEpPEHITHATHO yPaB-
nenue (OY) ot n-tu pen [3].

*  Pemenuero Ha (1) (ako chiecTByBa) € QYHKIUSA ¥ = (X,
C,C,..,C)xprero C, C,..., C ca KOHCTaHTH, TAKUBA
yey = y(x; C, C,..., C) 3anosonssa (1) 3a BCHYKH X B
3aTBOPCHHUS HJIK OTBOPCH UHTEpBa (a, b) [3].

*  YactHo pemenue Ha (1) ce HamMupa, KaTO C€ YCTAaHOBAT
KOHCTAHTHUTE CI, CZ..., C” [3].

*  Peaswr Ha nuepeHNaNIHOTO YpaBHEHHE ChBIIaa C peaa
Ha Hali-ronsiMaTa My npousBojHa [3]. B ta3u cratus Hue
e oO0bpHEM BHMUMAaHHE KOHKPETHO Ha YpaBHEHUS OT
II'BPBHU pPe.

3. PaspgensiHe Ha NPOMEeHNBUTE

OJ1Y ot mbpBH pen, KOWTO UMa BUJA

<y (x). B (y)dx +4 (x). Bo(y)dy =0 Q),

kpaeTo al(x), a0(x) ca pynknnm Ha X u 1, B0 ca dyHKINH Ha
y, C€ Hapu4a ypaBHEHHE C pa3/Ie/ICHH POMEHIIMBU U MOXKE J1a
ce pemu o cienaus HaunH [4]. Pazmensame (2) Ha al(X)BL(Y)
dx u nonyuyaBame:

o(¥)-Bo(W) dy _ Bo)dy _ =3 (x)dx
o1 (x).81(¥) dx B1() xo(x) ’ 3)

KOETO MOJKE J1a C& HHTerPHUpa OT JBETE CTPaHHM JO I0JydaBa-
HETO Ha pemnreHne. 3abenexere, 4e CMe OMyCcHaIH, 4e al(x),
Bl(y) # 0 u mo Ta3u mpuYKMHA € HEOOXOIUMO Ja Ce MPOBEpU
AU HsMa TPUBHATHO pemeHue 3a ol(x), Bl(y) = 0, 3a ma He
Ce U3IYCHE MOTSHIUAIHO PEeIeHHE.

DISCUSSION
METHOD
First Order Differential Equations

1. Historical Notes

The history of differential equations can be traced all the
way back to the 17th century. Prominent names in the
field are those of Gottfried Leibniz (whose notation is
presently used [1]) and Sir Isaac Newton, both of whom
independently established the concept of differential
calculus and hence founded a branch of mathematics that
is undergoing development to this day [2]. The importance
of differential equations lies in the convenience of
expressing the relation of the change of one variable with
respect to another and allowing us, therefore, to model
and solve a variety of problems in the sphere of biology,
geometry, physics, mechanics and astronomy [2].

2. Definition and Preliminary Notes

* An equation of the form

Fyy, "y™)=0 D),

where x is the independent variable and y = y(x) is an
unknown function, is called an Ordinary Differential
Equation (ODE) of order n [3].

» The solution to (1) (if it exists) is a function y = y(x;
c,C,.. C) where C, C,..., C are constants of
integration, such that y = y(x; C, C,..., C ) satisfies
(1) for all x in the closed or open interval (a, b) [3].

* A particular solution to (1) is found by specifying the
constants CI, CZ..., Cn [3].

* The order of an ODE coincides with the order of the
highest derivative that appears in the equation [3]. In
this paper, we will restrict our attention to first order
ODEs.

3. Method of Separation of Variables
A first order ODE of the form

<y (x). f1(y)dx +4 (x). Bo(y)dy = 0 Q),

where al(x), a0(x) are functions of x and 1, B0 are
functions of y, is said to be in separable form and can be
solved using the method of separation of variables [4].
Dividing (2) by al(x)B1(y)dx, we obtain

%o()-Bo) dy _ Body _ x3(x)dx
1 (x).61(¥) dx B1(¥) o(x) 3)

which can now be integrated on both sides to gain a
solution. Note that here we assumed al(x), 1(y) # 0 and
hence we must first check if there is a trivial solution
for al(x), Bl(y) = O in order to avoid missing potential
solutions.

B W W 2015 W W W BULGARIAN JOURNAL OF PUBLIC HEALTH™ M M Vol.7 M MNo3 W W W = 49



ANCKYCKA

Tpumep:
x> dy+y.dx=0

To3u mpumep ¢ 3aeT 0T Memoouuecko pvKko8OOCMEo 3a pe-
wasane Ha 3a0aqyu om Bucwa mamemamuxa. 3abenexere, 4e
x=0 1 y=0 ca Tpusnanuu pemenus. Axo X, y # (), nenum na
V.dx unpeoGpasysame, 3a 1@ MOJTy4UM

dy _ _ 1 dy _ dx
ydx xz@fy—fxz'

KOETO, CJie]l HHTETpUPaHE JaBa
1 1
loglyl = -+ Gy &y = Ciex,
kbaeto C, C, # 0 ca KoHCTaHTH.

4. JluHenHo ypaBHeHUe
OIY oT mbpBU pell € MO3HATO KaTo JIMHEHHO, aKo
alx) y'+ po)y= y(),

KbaeTo a(x) # 0, B(x), y(x) ca dynkuuu Ha X [3]. Paznensiiku
Ha a(x), moy4aBame:

YHPR)y=0(x), @),
_ B
Kkbzeto P(y), Ox) ca dynxumn Ha x [10] ¢ P(x) = a(x)
u
_r®
M)

3a j1a peniuM TOBa, M3II0JI3BaMe METO/IA 3a BapupaHe Ha Ipo-
M3BOJHUTE KOHCTAHTH [4]. THpCUM pemieHne oT Biaa

y = C(x)e—fP(x)dx

kpaeTo C(X) e QyHKIHS Ha X, KOATO TpsOBa Ja ce HaMEepH.
3amecTBame ToBa pemieHue B (4), 3a 1a HamepuM C(x). BaxxHo
e 1a ce orbenexu, 4e korato P (x) = 0 mm Q(x) = 0 umame
ypaBHEHHE C pa3esieHH MPOMEHINBH KaTo B cexuus (1.3) u
TOoraBa U3IMoy3BaMe MeToaa, onucas B (1.3).

IZD””ZU.'
!
y __y =X

To3u npumep € 3aeT 0T Memoouuecko pbKo6oOCme0 3a peula-
6ane Ha 3a0ayu om Bucwa mamemamuxa.

3
TyKa P(x) = ——
x .
YpaBHeHI/IeTO Top€ MMa pCeuICHUC OT BUAa

— fg—dx — logx3 _ 3
y=C(x)e’x™ umu y = C(x)e°8* =C(x)-x

3abenexere, ue
y' =C'(x)x3+ 3x%C(x)
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Example:
xX° dy+y.dx=0

This example was taken from Methodical Handbook for
the Solving of Further Mathematical problems. First note
that X=0 and y=0 are trivial solutions. For x, y # 0 we
divide by y.dx and rearrange, obtaining

y _ _ 1 ay _ rax
il i el

which, after integration becomes
1 4
loglyl = —+ Gy &y = Cyex,
where C, C, # 0 are arbitrary constants.

4. Linear Equation
A first order ODE is said to be linear if it has the form
a(x) y+ px)y= y(x),

where a(x) # 0, B(x), y(x) are functions of x [3]. Dividing
by a(x) throughout, we obtain:

YHPx)y=0(x), @),
_p)
where P(x), O(x) are functions of x [3] with P (x) = a(x)
(™)
and Q(x) = m'

To solve this, we use the method of variation of the
constant [4]. Notice that we need a solution of the form
y = C(x)e_ [ P(x)dx

where C(x) is a function of X to be determined. We
substitute this solution into (4) to find C(x). It is important
to note that whenever P (x) = 0 or Q(x) = 0 we are reduced
to a separable equation as in section (1.3) and solve it by
applying the method of separation of variables.

Example:
! 3 _
Yy oY=

This example was taken from Methodical Handbook for
the Solving of Further Mathematical problems.

3
Here, P(x) = %
The equation above has a solution of the form
y= C(x)ef%dx or y =C(x)e°8*’ = C(x) - x3
Observe that

y' =C'(x) - x3 + 3x%C(x)
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3amecTBamMe B HAYaJIHOTO YPaBHECHUC U ITOJTyHaBaMe:

C'()x% +3x2C(x) —2x3C(x) = x & C(x) =x72

Crex mHTETrprpaHe Ha MOTYYEHOTO, YPAaBHEHHETO CE CBEXK/Ia 10

1

KbICTO Cl € KOHCTaHTa. ToraBa HaIIHUAT OTTOBOp CTaBa

y=C, X —x?

5. YpaBHeHue Ha bepHynu
ONY ot Buaa
YHPX)=0) . y",

kbaeTo P(x), O(x) ca GyHKIMU HA X U M ¢ KoHcTaHTa #0, 1,
€ M3BECTHO KaTto YpaBHeHue Ha bepuynu [3] u moxe na ce
CBeJIe 110 JTMHEHHO, KaTo ce pa3/eiy Ha yn U ce U3MoI3Ba cyo-
crutynusaTa u = Y™ [4]. 3abenexere, 4e ako m=I, umame
JUHEITHO ypaBHeHHe KaTo ToBa oT cekuud (1.4). Axo m = 0,
Ox) = 0 wmu P (x) = 0, ypaBHEHHUETO MOXKE Ja Ce PelIn 4pe3
paszesnsiHe Ha IPOMEHIIUBUTE.

Ilpumep
y-xy=x’.y? ®)
[TpumepsT € 3aeT 0T Memoouuecko pvKOBOOCMB0 3a peuld-

eane na 3adavyu om Bucwa mamemamuxa. Ciegsame MeToa,
OIKCaH rope.

_1 u’ -
Tykm=2,takaue ¥y = U y ='— = KOeTO JaBa (CIe/ pa3

JeNIsiHe Ha )P M CyOCTHTY 1)

u' 4+ xu = —x3 ).
Cera pemaBame, cienBaifku Metona B cenus (1.4), kaTo Thp-
CHM peIIeHHE OT BUIA
xZ
u=_~Ckx)e 2z

Tosa naBa

6. YpaBHeHue Ha PukaTtu

O1Y or Buga y'+Px)y+0(x) y’=R(x), kpaeto P(x), O(x), R(x)
ca GpyHkiuu Ha x 1 Q(x), R(x) # 0, ¢ mo3HaTO KaTto YpaBHe-
Hue Ha Pukaru. M3BecTeH e MeTo/ 3a peliaBaHeTo Ha TaKoBa
ypaBHEHHE, KOraTO M3HA4YaJIHO € W3BECTHO YaCTHO pelIeHHE
¥,(x). Torapa ypaBHEHHETO MOXE Ja CE CBEJAC [0 JIMHEHHO,
KaTo ce U3I0JI3Ba CyOCTUTYIHATa

1

y) =y += [l

DISCUSSION

Now we can substitute into the original equation to obtain:

C'()x® +3x2C(x) —2x3C(x) = x © C(x) =x72

By integration, we obtain

1

where C, is an arbitrary constant. Therefore, our answer is

9=C, 3 =37

5. Bernoulli Equation
An ODE of the form

YH+P)=0() . y",

where P(x), O(x) are functions of x and m is a constant
#0, 1 is known as a Bernoulli’s equation [3] and can be
reduced to a linear equation by dividing throughout by
dividing throughout by yn and using the substitution
u = y'™ [4]. Notice here that if m=1, we have a linear
equation that can be dealt with as described in section
(L4).If m =0, O(x) = 0 or P (x) = 0, then we are reduced
to separable form and can solve using the method of
separation of variables.

Example

y-xy=x’.y? ®)
This example was taken from Methodical Handbook

for the Solving of Further Mathematical problems. We
follow the method described above.

Here m=2so ¥ = % and y ='— ”_; , yielding (after we
u

divide by y2 and substitute)

u' + xu = —x3 ©6).

We now solve using the method in (1.4) by looking for an
answer for the form

XS
u=Cx)e 2

and after back substitution finlding

y:

2
Ce—xT—x2+2

6. Rikatti Equation

An ODE of the form y+P(x)y+Q(x) y’=R(x) where P(x),
O(x), R(x) are functions of x and O(x), R(x) # 0 is known as
Ricatti’s equation. A method of solving this is known in
the case when a particular solution of the equation, y,(x)
is given. Then the question can be reduced to solving a
linear equation using the substitution

Y@ =y + 7 Ml
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Baxxno ¢ na ce orbenexu, ue korato R(x) = (), ypaBHEHUETO
ce cBexJa 10 YpaBHeHue Ha bepHynu.

Ilpumep
Jla ce pemn ypaBHEHHETO, aKO € M3BECTHO, 4e yl(X) = X e

YaCTHO PELICHUE.

V-ytCxty=x+x+1 ()

[IpumepsT € 3aeT oT Memooduuecko pbKo8OOCME0 34 peuid-
eane na 3adauu om Bucwa mamemamuka. VI3non3ame me-
TOJa, OIIUCAH Tope.

1

Hexka y=x+z—,KoeTozLaBa y'=1-2

z2

Taka mony4yaBaMe JTHHEWHOTO ypaBHEHHE
Z'-z+1=0,

KOETO MOXKe J1a ce pemrn 1o Metoza B cekuus (1.3), ¢ pemenue
z=Ce'+ 1

Taka nomydaBame pemierue 3a (7)

1
CceX+1’

y=x++

W3o0paxkeHne Ha TOBa PEIICHHE MOXE Ja Ce HAaMEpH, H3-
TIONI3BAKK TIporpaMeH nponykt Maple. Ha dur.l moxe na
ce HabJII0JaBa IOBEJICHUETO Ha HAILIETO PEICHNE B MHTEpBa-
na x=[-20,20] u y=[-20,20] Ha ocwure x, y.

Quaypa 1. [paghuyHo uzobpaxkeHue Ha peweHUemo 8 epa-
Huyume x = [- 20,20] u y = [- 20,20] Ha ocume X, Y .

DISCUSSION

It is important to notice that whenever R(x) = 0, this
equation becomes a Bernoulli’s equation.

Example
Solve the equation, given yl(x) = x is a solution.

Y-yY+x+Dy=x+x+1 (7)

This example was taken from Methodical Handbook for
the Solving of Further Mathematical problems. We solve
this using the method described above.

1
= —_ L _ Z_’
We take y = x +Z and hence y’ =1 =
This gives the linear equation
z'-z+1=0,

which can be solved using the method in (1.3), with a
solution

z=Ce'+ 1
which by back substitution gives a solution for (7)

1
CeX+1’

y=x+

A phase portrait of the solution can be obtained using
the software Maple. On Fig.]1 we can see the behavior of
our solution in the range x=[-20,20] and y=[-20,20] on
the x, y axis.

Figure 1. Behavior of the solution in the range x=[-
20,20] and y=[-20,20] on the x, y axis.
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AUCKycunAa

HuHamuka Ha enudemuume

1. UcTopunuecku benexku

W3cnenBane, mposeneHo ot Hanmonamnara mabopatopus
Jloc Amoc nokasBa, ue € Bb3MOXKHO Jla Ce MpPEACKaxe Ha-
CTBIIBAHCTO Ha CIHUACMHA IO PA3KOTO HapaCTBAaHC Ha I10-
CelieHusATa Ha Hakou crpanunu ot Wikipedia. Ta3u 1r0060-
MUTHA TEHICHIINS YCICUIHO € MpeacKka3aia u30yXBaHeTo Ha
enuAeMHUs Ha TPUI U TyOepKyno3a [5].

WHTEepechT KbM pa3npoCTPAaHCHUETO Ha OOJIECTUTE HE € HO-
BocT. [Ipe3 1siaTa yoBelika UCTOPHS, HAUMHUTE 32 pa3npoc-
TpaHCHHE Ha OOJICCTUTE ca MPEICTABIABAIIA HHTEPEC 32 yUe-
HU U TOKTOpH. M30yXBaHETO HA CMBPTOHOCHHU OOJIECTH, KATO
npeOHa mapka, MOpOMIIA U YyMa, ca OMJIM IIPUYHHATA 32 T0-
JIEMH MKOHOMHYCCKH, COIIMAIHH U IEMOTrpa(CKU KOJATICH U
TOBa € JIOBEJIO J0 M300pCTIBAHETO HA METOHOJIOTHS, KOSTO
Ila 1300pa3siBa mpeHoca Ha HHPCKIIHUH, 32 JIa CE OBJIAICE TSIX-
HOTO pa3npocTtpaHenue [6]. Upes uHpopmanusTa, morydcHa
OT MaTeMaTUYECKH MOJIEJH, € Bb3MOXKHO HE CaMo Jia ce orpa-
HUYM PA3NpOCTPAHEHUETO Ha JaJieHa eMUAEMUs, HO IOpU U
Jla ce 3aJIMYU NPUYUHUTEIISIT C BPEMETO.

IloaTuKHAT OT BHCOKAaTa CMBPTHOCT Ha JipeOHa IIapKa mpe3
18-t Bex B Aurnus (no 15 000 na roguna [7]), Januen ben-
HYJIU ITPBU CE ONMTBA J]a MOZICINPA EIMHAEMHATa U HEHHOTO
TIOBEICHUE TPU BAaKCHHUPAHE U ONKCBA TOBA B CTATUATA CH
“OnuT 32 HOB aHAJU3 HA CMBPTHOCTTA, IPHYUHEHA OT ped-
Ha IIapKa, KaKTO ¥ MPENMYIIECTBaTa OT BAKCHHUPAHE C I
npenoTBparaBane” [7]. Ilo-kbcHO, B HawaoTo Ha 20-TH BeK,
HaBJIM3aT M0-CIO0KHU U HarpeaHn4asn mMozaenu. CinenBaiiku
TpynoBete Ha bepuynu, Yuism XeliMbp onucBa oBeACHHE-
To Ha Mopbunu (1906) [6], a Ponang Poc m3ydaBa mpuuu-
HUTEJISI HA MaJlapusl U pacTexa Ha NMapasuTa-MpUINHATEN B
CJIFOHYCHHUTE KJIE3H Ha KOMap, KaTo CBBbP3Ba TOBA M3CIIEBA-
HE C pa3npocTpaHeHHETo Ha ManapusTa [8]. [pyru 3Haunmu
MMeHa B cepaTa Ha MOACTHPAHETO HA EUAEMHUH Ca TE3U Ha
Jloyen Peiig u Veiin XaMnrToH.

2. OCHOBHM 0003Ha4YeHus

3a aa u3noi3BaMe HalMYHaTa WHPOPMALUs, € HeOOX0IMMO
Jla CBEJIEM OIMCAHUETO Ha CHOUTHS, TPYTIH OT OOEKTH U IPH-
POIHM TIPOMEHIIUBH JIO TIPOCTH MaTeMaTH4ecKu o0o3Haue-
Hus. Heka:

N 1a e pa3MmepsT Ha Issata nomymanus [9]

X na e OposT 4yBCTBUTEIHH (IIPeapa3NooxKEeHH KbM HH-
(exiust) B onpeeneHa nonyanus [9]

~

na e OposT 3apa3eHu (1 3apa3Hu) B AajieHa nomynanus [9]

Z 7nae OposiT Bb3CTAaHOBEHH/IIPEMAaXHATH B OIIpeJIeIeHa 110-
nynauust [9]

J Jae ‘cuiara Ha MHPEKIUITA, T.e. CKOPOCTTA, C KOSATO 00-

JIecTTa ce pa3npocTpaHsba [6]

f na e xoepuUIHEHT Ha TPAHCMHUCHATA, KOHTO 3aBUCH OT
BEPOSITHOCTTA OOJIeCTTa J]a ce NMPUXBAHE M CTENEHTa Ha
B3aMMOOTHOIIICHHUSI MEXIY WHIUBUIHNTE B OIpE/eiieHa
nonynanus [6]

DISCUSSION
Epidemic Dynamic

1. Some Historical Notes

Research by Los Alamos National Laboratory shows that
a sharp increase in Wikipedia page views can actually
predict the flare of epidemics. In fact, this curious
tendency has already given a successful fore- cast on the
outbreaks of tuberculosis and influenza [5].

This fascination with disease spread is not surprising. All
throughout human history, the means of disease spread
has been a topic of great interest for scientists and doctors.
The outbreaks of deadly dis- eases such as smallpox,
measles and the bubonic plague have been the reasons for
major economic, social and demographic collapses and
have demanded the development of a methodology that
could be used to describe the transmission of infections
in order to curb their advance [6]. With the information
provided by mathematical models, it is possible not only
to limit the spread of an epidemic but even eventually
eradicate the cause.

Urged by the high fatality rate of smallpox in 18th century
England (up to 15 000 people a year [7]), Daniel Bernoulli
first attempted to model the epidemic and its response to
vaccination in his paper “An attempt at a new analysis of
the mortality caused by smallpox and the advantages of
inoculation to prevent it” [7]. Later on, at the beginning
of the 20th century, more advanced and sophisticated
models began to emerge. Following Bernoulli’s work,
William Hammer described the behavior of measles
(1906) [6] while Ronald Ross studied the malaria parasite
and its growth in the salivary gland of a mosquito,
ultimately relating his research to malaria transition [8].
Other known names in the sphere of epidemic modeling
are those of Lowell-Reed and Wade Hampton.

2. Basic Notation

In order to more easily manipulate data, we need to
reduce the description of events, groups of individuals
and environmental variables to simple mathematical
terms. Let:

N be the total population size [9]

X be the number of susceptible (liable to infection)
individuals in a given population [9]

Y bethe number of infected (and contagious) individuals
in a given population [9]

Z Dbe the number of recovered/removed individuals in a
given population [9]

A be the ‘force of the infection’, i.e. the per capita rate at
which the disease is contracted [6]

f be the transmission coefficient, which depends on the
probability to contract the disease and the interaction
(contact) rate between the individuals in a given
population [6]
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beneacka I: 3a yooocmeo, we oznavum X/N unu oenvm Ha
yyecmeumentu (npeopasnoioicetiy) UHOUSUOU 8 0a0eHd
nonynayus - ¢ S; Y/N unu oenvm na 3apaszenu 6 dadena
nonynayusi - ¢ I u oenem na évscmanosunume ce, Z/N, ¢

R [6].

3. U3BexxpgaHe Ha uspasa 3a TpaHCMUCUATA

Pasrnexxjame mHQpEKIHs, KOATO ce IpeiaBa caMo MpH KOH-
TaKT MEX/ly YWJICHOBE Ha 0T/ea S (IIpeipa3nooKeHN) U Yile-
HOBe Ha oTzena / (3apazeHu). X, CKOPOCTTa, C KOSITO YJICHOBE
Ha S mpeMuHaBar B otaen /, ce u3passsa upe3 AX [6]. B 3a-
BHUCUMOCT OT B3aUMOOTHOIIEHHATA MEXKAY pa3Mepa Ha MOITy-
JanusITa U pa3npocTpaHEeHUETO Ha OoJIeCTTa UMaMe, 4e MITH

BY
A= N ° (3),
KOC€TO € H3BCCTHO KaTO YCCTOTHO 3aBHCHMa HJIM MacoBa
TpaHCMHUCUS, UJTN

I=pY, o).

U3BECTHA KaTO TUIBTHOCTHO 3aBUCHMa MIJIM IICEBJIO MacoBa
Tpancmucus. Ynensr I/N B (8) ce mosBsBa, KOraTo MMame
MPOMSIHA B pa3Mepa Ha MOMyIalusaTa-rocCTONpUEeMHUK [9].

Ot Benexka I mpenanucsame (8) xkaro 4 = SSI.

IIle u3Beaem 4jieHA HA TPAHCMUCHSATA, KOWTO € 0OTTOBOPeH
3a CKOPOCTTA HAa Pa3npocTPaHeHHe HA HHPEKIUATA B 1a-
JACHA MONMYJIALMA OT YyBCTBHUTEIHH (IIPeIPa3I0JI0KeHH)
MHAMBHIH 32 BpeMme t.

lpednonoxeHus:

Jomyckame, 4e B JajeHa IOIYJIalUs BCEKHM HMMa DPaBHU
IIAHCOBE 32 KOHTAKT ¢ OCTAaHAJINTE U 4Ye (aKTOPHUTE, KOUTO
Bb3/CICTBAT HA TpaHCMHUCHATA Ha OOJECTH, KaTO BB3PACT,
KJIUMAT, 11071, T.H., ca MPeHeOperHaTy, Taka 4e BCUYKH dJie-
HOBE Ha IOIyJallusATa UMaT PaBHH IIAHCOBE Ja CE 3apassT
[9]. Homyckame orie, 4e BCHYKH B3aHMMOOTHOIICHUS MEXKIY
YJICHOBE Ha MOIYJAIMATA ca He3aBUCUMHU €HU OT IpyTH [9].
3a KpaThK HHTEPBAJ OT BpeMe OT f 110 ¢ + Jf, KOHTAKTHUTE CHC
3apa3eHH WHIUBUIHU ce u3passBat upes (kY/N)e(ot), kpneto k
€ CPEeAHUAT OpOH KOHTAKTH, KOUTO ONpeNeseH HHIUBU] OT
oTnenenue S uMma 3a enuunna speme [9]. Heka ¢ 6b1e Bepo-
SATHOCTTa OoyiecTTa Ja ce mpexaasne (3abenexere, ye 0<c<l/).
Torasa /—c € BepOsTHOCTTa HHIMUBHUILT Jla HE CE 3apasu.

benexcka II: Om meopus na eeposmuocmume, 3a cbOu-
muemo A, ¢ eeposmuocm P(A) u 3a cobumuemo B, ¢ ge-
possimuocm P(B), A u B ca nezasucumu moeasa u camo
moeasa, Ko2amo

P(ANB) = P(4) » P(B)
benexncka III: v , > (o, umave, ve a = '@

Beneycka IV: Cmenennuam peo na ex e
2 x3

x
X — — JR— “ee
e —1+x+2!+3!+
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Note I: For convenience, we denote X/N, the proportion
of susceptible individuals in a given population,
by S; Y/N, the proportion of infected individuals
in a given population, by I and the proportion of
recovered, Z/N, by R [6].

3. Derivation of the Transmission Term

Consider an infection that is transmitted only upon
direct contact between members of compartment S
(susceptibles) and members of compartment / (infected).
For X, the rate at which members of compartment S move
to compartment / is given by 41X [6]. Depending on the
relation between the size of the population and the spread
of the disease, we have that either

_ B
A= N ®)
which we refer to as frequency dependent or mass action

transmission, or
A=pY ©)

known as density dependent or pseudo mass action
transmission. The term I/N in (8) is present whenever
we have a variation in the size of the host population [9].

By Note I rewrite (8) in proportion terms A = SSI.

We will now derive the transmission term, responsible
for the rate of infection in a given population of
susceptible individuals over time t.

Assumptions:

Assume that in a given population everyone has equal
probability of interaction with everyone else and that
factors influencing the disease transmission, such as age,
climate, gender, etc. are disregarded so that all members
of the population have equal chances of contracting
the infection [9]. Assume further that interactions are
independent [9]. For a small time interval from # to ¢ + J¢,
the contact with infected people is given by (kY/N)(5¢)
where k is the average number of contacts an individual
of the compartment S has per unit time [9]. Let ¢ be the
probability that the disease is contacted (note 0<c<I).
Then /—c is the probability that an individual does not
get infected.

Note II: From probability theory, we have that for
an event A with probability P(A) and event B with
probability P(B), A and B are independent if and

only if
P(ANB) = P(4) * P(B)
Note III: v 4 > ¢, we have that a = elog(a)

Note IV: The expansion of the exponential term ex
is given by
x?  x3

X — —_— — cee
e —1+x+2!+3!+
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Heka o3HauuM ¢ dg BeposATHOCTTA, 4e cien (kY/N)e(ot) koH-
TaKTH, ONPECICH HHANBHU Ce 3apa3siBa ¢ uHpekuusTa [9].
Crnopen benexka II cnena, ue BeposTHOCTTa 6o1ecTTa J1a ce
»[IPUXBaHE", € MPEACTaBEeHa OT

1—6qg=(1-— o (st (10)

[IpeobOpa3yBame ypaBHEHHETO KaTo

kY
sq=1-(1— o)W

Ot benexka III mpenanucBaMe AsicHaTa CTpaHa KaTo
5q = 1 — etora-o (@)

OT cBoiicTBaTa Ha JJOTaPUTMUTE, TIOJIydaBaAME:

5(] =1— ek(%)é‘t-log(l—c)

Hexka fj=—k - log (1 —c). Criex cyOCTUTYIIUS U TPEHATTUCBAHE
Ha ypaBHerueTo (10), moaydyaBame

5q=1—e PN (1)

WznonsBaiiku benexku 1V, npeobpasyBame ekclioHeHTaTa
ot (11) m momy4yaBame

Kbmeto X = —B'K'&.

N
PaznensimMe Ha Of u orOensizBame, 4e Korato or— (), 1pooTa
0q/0t cpIO KIOHU KBbM (. MOXKeM J1a MpeMaxHeM MUHYCa OT
JUSICHO | JIa ChKPATUM 0 OT JIsiBO. [IpeneOperBsaiiku MajaKuTe
YJICHOBE, 3@ MPOMSHATA B PA3MPOCTPAHEHUETO HA OOJecTTa
3a eIMHHUIIA BpeMe, WU 3a YjeHa Ha TPAHCMUCHUTA

6q
5t 3a uHOu6UO, OTyIaBaMe yPaBHECHHETO
t

a _BY (12)

6t N
JlsBara cTpaHa e A, KakTo s AeuHUpaxMe B cekuus (2.2),
CKOPOCTTa Ha Pa3NpoCTpaHeHHE 332 NHIAUBH/I. 3a0enexere, ue

CrenoBarenHo, ako pasriename Oposi IpeapasoIoKeHH
KBM 3apa3a X, HHe IolyyaBaMe

ax BYX

L x=-=2"=

dt N
W3nomn3Baiiku cyocrutynusaTa B benexka I, nony4yasame, ye
X =S8/Nwul=Y/N, taka ye MOKEM J1a OLIPOCTUM JI0

as
2= Bl (%]

DISCUSSION

Let us denote by dq the probability that after (kY/N)<(t)
contacts, an individual contracts the infection [9]. By
Note II it follows that the probability the disease is not
contracted is given by

1-6q=(1—c) 7o (10)

We rearrange the equation to get

ky
§g=1—(1- c)(w)‘”
By Note III we rewrite the RHS

5q = 1 — etora-o()°*

Which then, from properties of logarithms, becomes

6q =1— ek(%)&t-log(l—c)

Now, let f= — k - log (1 — c). By substituting it into the
rearranged equation (10), we obtain

Y
5q=1—e PNt (11)

Using Note IV we rearrange the exponential term in (11)
and we get

Y
Where x=—ﬁ-ﬁ-5t'

Dividing by dt and noting that as 6t—0 so does dg/ot, we
can eliminate the minus sign on the RHS and cancel out
the 0 on the LHS. Neglecting the small terms we get, for
the rate of ‘change’ of the disease spread over time, or the

transmission rate g—q per individual
t

bq _BY (12)

6t N
The LHS is A as we defined it in (2.2), the rate of
transmission per capita. Note also that for

A N N

Therefore, if we want to consider the number of all
susceptibles, X, we would have

ax _ . _ _BYX

dt - N
Using the substitution in Note I, we have that X = S/N and
1 = Y/N, so can simplify this into

das

prini 28 [9]
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4. Mopen SIR Ha Kepmak u MakKeHapuk

[IpuHIMIBT 3a pa3jieisHe Ha MOMyJIalusITa Ha MOJaTIH-
BU (IIpepasIoyioKeHH), 3apa3eHn U BH3CTAHOBMIIM C€ JlaBa
Ha4yajoTO Ha HW3BECTHHUS MaTemaThuecku wmozen, SIR (S
-susceptible, I- infected and R-recovered), cp3manen ot Kep-
Mak 1 MakKenapuk [6] pe3 1932, 3a na ce mpocienu pa3Bu-
THETO Ha 3apa3a B 3aTBOPEHA IOIyJIAIHs, KbAETO 3apa3eHUTE
UM yMUPAT, WU MOTy4aBaT UMYHHUTET KbM OoJiecTTa (Bb3-
CTaHOBEHH, HO [TOBEYE HE MOTaT Jia Ce 3apassir).

benesxcka V: Tyx, X + Y + Z = N = const. = pazmepvm na
ysanama nonynayus. B oaoen momenm t, onpedenen unou-
810 MOJICe 0a NPUHAODTIEHCU CAMO KbM eOHA OMm OdOeHUume
epynu. Mznonzeaiiku npeouwinomo oboszuauerue, S + I +
R=1]/6].

Mogenst SIR ce n3non3Ba kaTo 0asza 3a penaBaHeTo Ha MHO-
r'0 MMO-CJOXHU cUTyanuu. Pasraexaame quarpamara [6]:

BSI YI
S—I—>R
B®B BU Ha ypaBHEHHS, TOBa C€ IPEACTABS KaTO:

das

— = —BSI 13
dt B (13)
af_ SI —YI (14)
dt B

dR

—=YI 15
= (15)

OcHoeHa penpodykmueHa npornopyusi

Pasriex game momysiaiusi, CbCTaBeHa CaMo OT TOJATIMBH HH-
nuBuau. Ot benexka V, Bukame, ue B To3u ciyyaid S = 1. 3a
ypaBHenue (14), ToraBa nonxydaBaMe, 4e IPOMsIHATA B KOJIU-
YEeCTBOTO 3apa3eHH CIIPSIMO BPEMETO €

dal

— =1 -7

dt B ’
1 OMXMe KeJallu Jla MPEeLUeHUM OT TO3H HU3pa3 JaJiu eruIeMH-
siTa e ce pa3pacHe WM He. 3a Jja MOoXKe OpOsIT 3apa3eHu Ja
MPOIBJDKHU J1a CE MOKAYBa, € HEOOXOAUMO J1a € U3ITBJIHCHO YC-
JIOBUETO 3a IIbpBaTa IPOU3BOJHA W'bpBaTa IPOU3BOIHA

dl dl

E > (0, a 3@ J1a HaMaJidBa - YCJIOBHUECTO a <0. TOBa HHN

JlaBa mmpar oT nopsabKa Ha E > 1, Koraro 3apasara ce pas
Y

B

npocTpaHsdaBa U ? < 1, KOraro 3aTruxsa. Hapﬂane TO31

npar RO, HaYaTHUAT MpUpAcT Ha 3apasaTa MJIM OCHOBHA pe-
MPONYKTHBHA npornopuus. Ts ce oTHAacs A0 MOTEHIMaIHATA
“mera”, KOsITO MOXe Jia Objie MPUUMHEHA OT ONpe/esieHa 3a-
pasa, WK NO-KOHKPETHO, ‘‘cpednusm Opou 6mopocmeneHHu
CAyuail, KOUmo ce noayuaean om munuyer OCHOGeH CIyiall 6
usyano nooamauea nonyiayus’ [10]. C gpyru gymu, RO moxe
Ja OIHILIEe C KakBa CKOPOCT CE yBEIM4YaBaT 3apa3eHUTe 3a
€/IMHHULIA BpEME.
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4. Kermack and McKendrick SIR
Compartment Model

The principle of separating the population into susceptible,
infected and recovered compartments gave birth to the
famous mathematical model, SIR, which was developed
by Kermack and McKendrick [6] in 1932 to track the
progress of a disease in a closed population where the
infected people either die or gain immunity (recovered,
but did not contract the infection a second time).

Note V: Here, X + Y + Z = N = const. = total population
size. At a given time t, an individual can only reside
in one of the compartments. Therefore, using
previous notation S + 1+ R =1 [6].

The SIR model is used as a framework for more complex
scenarios. Consider the representation [6]:

sB i8R
In equation form, this is given by:

as

— == 13
— BSI (13)
sy (14)
ac =P

dR

—=YI 15
T 15)

Basic Reproduction Ration

Consider a population, consisting solely of susceptible
individuals. From Note V we have that in this case S = 1.
Therefore, for equation (14), we obtain that the change of
the infected individuals over time is given by

dl
E=1(ﬁ—y),

and we would like to judge from this expression whether
an epidemic will spread or die out. For the number of
infected to keep increasing, we would need the derivative

. . dal
% > o and for the infection to fade, we need a <0.
t

This gives a threshold of g ~ 1 whenever the infection

spreads and g < 1 when it fades. We call this fraction

RO, the initial growth rate of the epidemic or basic
reproduction ratio. It refers to the potential “damage”
caused by a particular epidemic, more specifically “the
average number of secondary cases arising from an
average primary case in an entirely susceptible
population” [10]. In other words, RO can describe the
rate at which the infected individuals multiply over a unit
time.
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Jla pasraename apyr BaxKeH pe3yJiTar. B MOMEHT £, UHAUBU-
nute B najsieH otnen ca S(), I(z), R(). llponopuusra ot octa-
HaJli TIOJATIIMBYU B Kpas Ha JajieHa enuaeMus e S(o) u Tbii
kato R 0003HavYaBa Bh3CTAHOBCHUTE MHIUBUIH, I — S(0) ¢
mpornopuudaTa MHAUBU AW, KOUTO TaKa U HE Ca CC 3apa3ujiu OT
OosecrtTa.

benescka VI: log(1) = 0 3a écaxa ocnosa a > 0 u a #1.

[IpocnensiBame kak I ce mpoMmeHsi ¢ BpeMmero. Pasnpensime
ypaBuenue (14) na (13) [99] u nonyuaBame:

dl Y

3abenexere, ue apodTa B/Y e BebuHocT RO. M3mon3Baitku
METO/Ia Ha pa3JiessHe Ha TpoMeHIuBuTe B cexmus (1.3), mo-
nydaBame:

1
I=—-5+—log$s 17)
R,

BI/I)K,Ha CC, 4€ TOBA YPAaBHCHHEC € HE3aBUCHUMO OT BPEMECTO.
BobB BPEME o© U —o0, CHUACMUATA UMA CICAHOTO IMOBEACHUC

1 1
R—Olog(s(+oo)) — I(+0) — S(+00) = R—Dlog(S(—oo)) —1(=) = S(=). (18)

B nawasoro u B kpast Ha MH(EKIUATA, KOJINYECTBOTO 3apa-
3eHH, [(+o©) u I(—w), ca 0. Orbensi3BaMe, ye B HAYAJIOTO Ha
eMUJEeMUITa, KOJTHYECTBOTO MOJATINBU HHAUBUAY € TIPOCTO
Isy1aTa Momynanus, AajeHa karo S(—o) = 1. M3non3saiiku
Te3n Habmonenus, u benescka VI, nonydyaBame ypaBHEHHE
3a S(e©), 1aJIeHO KaTo

log(5()) = Ro(S(0) —1)  (19)

Korato R0 < 1, xopeHbT € S(0) = 1, KoeTo 03HadaBa, 4e OT-
JIeABT Ha TOJNATIMBU OCTaBa 11T B Kpasi HA WHQEKITUATA
(Hukoit He ce e 3apasmi) [10]. Ako RO > I, umame 2 KOpeHa.
OueBuniHO, S(0) = I 0OTHOBO pabOTH, HO Beue HE € MPHUJIIO-
xuMm [10]. Bropust xopen npunaiexu Ha natepsana (0,1),
0003HavaBaIl MPONoOpUUTa NOAATINBH, KOSITO CE OUaKBa Ja
octaHe ciiefl kpas Ha enunemusta [10]. B To3u cMuch, Ha-
LIMSIT PE3YJITAT HU JaBa BaXKHA MH(OpMAIIHS 32 TPOIIOPIH -
Ta Ha TMOJATIUBH B Kpas Ha Jla/ieHa eIHIeMUsl.

5. Mogenbt SIR, ¢ BKknr4YeHn gemorpaccku
cdakTopu

C TeyeHune Ha BpeMeTO, OpOSIT YIEHOBE HA OIpe/iesIeHa TIOITy-
Janus ce MPOMEHs 3apajH eCTECTBEHH MPUYUHHUTENH. Te3u
MPOMEHH HE MoraT na OBaaT mpeHeOpernatu. Hampumep
pakaaeMoCTTa U CMBPTHOCTTA MOTaT Ja MOBIUAAT Ha pas-
IPOCTPAHCHUETO Ha OosiecTUTE, 0COOCHO, KOraTo enuaeMus-
Ta MPOBJDKABA ABIBI IEPHOJ OT Bpeme. Pasriexiame nomy-
Jalus, KbJIETO CMBPTHOCTTA U PAYKIAAEMOCTTA Ca KOHCTaHTH.
Hexka o Obzie cpeHaTa NPOABIDKUTEITHOCT Ha JKUBOT HA WH-

JIUBHJI B HaIlaTa MOMYyJaIus, KOETO O3HadaBa, 4e paxjaec-
MOCTTa U CMBPTHOCTTa ca npocto u [9]. [la npenmnoaoxum
Ol1Ie, Y€ HOBUTE YJICHOBE Ha MOMYJIALMATA HE CE PaXK1aT C UMY-
Hutet. ToBa 11e 10Belie 10 pa3inyHu IpoMeHu B mojiena SIR,
ornucaH B cekius (2.4) mo-rope.

DISCUSSION

Let us consider another result. At time ¢#, the individuals
in a chosen compartment are given by S(@), 1(), R(t).
The proportion of susceptibles at the endpoint of a given
epidemic is S(o) and since R denotes the recovered
individuals, I — S(o) would give the number of
individuals who never contracted the disease.

Note VI: log(1) = 0 for any base a > 0 and a #1.

We are interested in how 7 changes with respect to time.
Divide equation (14) by (13) [9]. This gives

dl Y

Note that the ration /Y is in fact RO. Using the method
of separation of variables described in section (1.3), we
obtain

1
I =-S5+ —logs (17)
Ry

Note that this equation is now independent of time. At
time oo and —oo, the epidemic behaves

Rilog(5(+oo)) — I(+) — S(+) = Rilog(S(—oo)) — I(—) — S(—o0). (18)
o o

At the beginning and at the end of the epidemic,
the number of infected I(+w) and I(—w) are both 0.
Furthermore, as at the beginning of the epidemic the
number of susceptibles in a closed population is actually
just the total population, the proportion of susceptibles is
S(=x) = 1. Therefore, using these observations and Note
VI, we have now obtained an equation for S(w), given by

log(S(OO)) = Ry(S() — 1) 19)

Whenever RO < 1, the root is S(0) = I meaning the
compartment with susceptibles is *whole’ (nobody was
infected) [10]. If RO > 1, we have 2 roots. Clearly, S() =
1 works again, but it is no longer relevant [10]. The second
root of the equation is in the interval (0,1), referring to the
number of susceptibles left when the infection breaks out
[10]. The result can therefore provide us with important
information on the proportion of susceptibles left at the
end of a given epidemic.

5. SIR model with Demographic Factors

Over a period of time, the number of members in a given
population changes due to various natural causes. These
changes cannot be disregarded. For instance, the birth
and death rate can affect the spread of a disease, especially
when the behavior of the infection is observed over a long
period of time. Consider a population where the births
and deaths are modelled to occur at a constant rate.
Take % to be the average lifespan of an individual in our

population, implying the rate of death and birth is just u
[9]. Further assume that the new members of the
population are not born immune. This will cause certain
alterations in the SIR model described in section (2.4)
above.
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ITepBo, Heka pasriename npomenute B R,. Jlocera umaxme,
4e 3a Y CKOPOCTTa, ¢ KOSITO 3/IpaBU MHIUBUAM CE€ 3apa3sBar,

1
CPEIHUST UHPEKIIHO3CH MIEPUO]T € Y- Baumaiiku npeasua u,

1
nojxyvyaBaMe, Y€ HOBUAT HU I/IH(l)eKIII/IO?)eH nepuos € m [9]

CrieaBaiiku cblllaTa JIOTHKa, KaTo B cekiug (2.1.4), moxe na
ce 3aKJII0YH, 4e MPOMOPIUATA, KOSATO YCTAHOBSIBA IOBENE

__B
HHUETO Ha enuiemMusra, cerae fo =y [9].

B3umaiiky ot BHUMaHue CMBPTHOCTTA U PaXk1aeMOCTTa, Ce
noaydasa HOBHAT SIR monen
das

2 = W= BSI—ul (20)
dl

P BSI—YI —pl 1)
ar _ Yi R

dc [ (22)

KOWTO € B paBHOBecHe (EKBHINOpHYM), korato (20), (21), (22)
ca eqHOBpeMeHHO paBHU Ha (. ToBa HM 1aBa JABE TOUKU Ha
exkBHOpuyM [14], karo exqnara e (S, I, R) = (1, 0, 0), xorato
OTJENBT C MOJATINBH € HEJIOKOCHAT U HE € OTKPHUT NaTOreH
[11], a BTOpaTa ToYka Ha CKBUITHOPHYM €

1 1
<E:%(Ro -D1-5 —%(Ro - 1)> [14]. Koraro RO > I, nbpBa-

Ta TOYKa Ha CKBUIMOPUYM € HeCTaOMIIHA, a BTOpara € cTaOmII-
Ha. Koraro R0 < 1, mmame 0OpaTHOTO, OTpa3sBaiiku axTa, 4e
eNMJIeMHUsITa HsIMa BEPOSTHOCT J1a ce paspactre [11].

6. NMpumep c Bapuuena

B To3um pazgen me 0bIe pasrienqHo pa3IpOCTPAHEHUETO Ha
ompezaeneHa 0oJecT, MpUYMHEHa OT BUpYyca, MO3HAT KaTo
BapulIena-3octep. Bapuienara u 10 1HeC € eqHa OT Hali-3a-
pasHuTe OoyiecTH, TO3HATH Ha 4YoBeuecTBOTO [12]. McTtopu-
yeckata MHGOpMAIUsS 3a MPOU3X0Ja Ha OOJECTTa MOXKE Jia
ce TPOCIIeAN 10 APEBHU BPEMEHa, BBIIPEKU 4e HOCUTEISAT €
OTKpHUT e7iBa B kpas Ha 191w Bek [13]. TunmuaHU CUMIITOMU
Ha BapuIlenara ca chpOsnl oOpuB, ChbCTaBEH OT MEXYpH, 3a-
IIBJIHEHU C TEYHOCT, TeMIepaTypa, T1aBo0O0INe M CTOMAII-
Hu Oonku [12]. Cropen OpuTaHCcKaTa HAIlMOHAIHA 37[paBHA
ciry»k0a, ako 3apa3eH HHANBHUJ € B KOHTAKT C HAII'BJIHO MOJAT-
JWBa Tpyma OT HHIUBUIHU, 0KoJI0 90% OT TAX IIe ce 3apassT,
JlaBaiikyl BEpOATHOCT 3a 3apassiane oT (.9 [14]. IlepuonsT, B
KOMTO YOBEK € 3apa3eH, MOXKe Ja MPOIBIIKHU JOKATO BCHUKU
MEXypH ca ce MOKPHIH ¢ Kopuuka. [lo-ronsimara gact oT Xo-
paTa mosryyaBaT HIMYHHUTET Cpelry OoJjiecTTa Clies KaTo ca ce
BB3CTAHOBUIM OT Hes [13].

HaHHu u uHmepnpemauyus

B Codwusi, bearapus, 3a 2010 r. paxaaemoctta € 11.9%o0,
CcMBPTHOCTTTA OKOJIO 12.3 %o [15]. Hacenenuero Ha Codus e
6uio 1.25 munnona [15]. B To3u npumep, HUe e JOMyCHEM,
4e MPOIBIDKUTENTHOCTTA Ha Bapuenara e 10 THY 3a BCeKH HH-
JIMBHJI U Y€ YOBEK € 3apa3eH Ipe3 Heiust To3u nepuos. ChIio
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DISCUSSION

First, consider the changes in the expression of R,.
Previously, we had that for y being the rate at which
members of the susceptible compartment become

infected, the average/mean infectious period was 3~ . To
account for u, we would now have a new average
infectious period %u [9]. Following similar logic to
(2.1.4) we conclude that the ratio used to judge the

. o B
behavior of our infection is now %o =3 [9].

Also, with considerations to birth and death rates, our
new SIR model is given to be
das

= M= BSI -l (20)
dl

P BSI—YI —pl 1)
R _ YI R

dc [ (22)

which is in equilibrium when (20), (21), (22) are all 0. We
hence obtain only two equilibrium points [11] with one
being given by the point(S, I, R) = (1, 0, 0) where the
susceptible compartment remains intact and no pathogen

is detected [14], and a second equilibrium point at
1 1
75 ®o=D. 1= =5 R0~ D | [11]. For RO> I the first
equilibrium point is unstable while the second point is
stable. For R0 < 1, we have the opposite case, reflecting
the fact that the disease is unlikely to spread [11].

6. Chicken Pox Example

In this section we will consider the spread of a particular
disease. Caused by a virus known as varicella-zoster,
to this day chicken pox is one of the most contagious
diseases known to man [12]. Historical information on
the virus’ origin can be traced back to ancient times,
though the discovery of the actual carrier was only
found in the late 19th century [13]. Typical symptoms
of chicken pox are an itchy rash, consisted of fluid-
filled blisters, fever, headache and stomachache [12].
According to the NHS an infected individual coming
in contact with a fully susceptible group would cause
about 90% of the individuals in the group to contract the
disease, giving probability of contracting the disease to
be 0.9 [14]. The contagious period can last up until all
blisters have scabbed over and the majority of the people
become immune to the disease after recovery [13].

Data and Interpretation

In Sofia, Bulgaria, for 2010, the birth rate was recorded
to be 11.9%o, with death rate of about 12.3 %o [15]. The
population of Sofia was 1.25 mil [15]. In this example, we
will assume that the duration of chicken pox is 10 days
per individual and that the individuals are contagious
throughout the whole period. We will further assume that
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TaKa JOMMyCKaMe, Y€ BCUYKU IOJydYaBaT UMYHUTCT KbM 60-
JIECTTA, CJIC] KaTo Ca CC U3JICKYyBaJiu, T.C. UMaM€ Bb3MOKHOCT
Jia U3I0JI3BaMC MOJ€CJ1a SIR, 3a Jia U3CjIcaABaMe pasmnpocTpa-
HEHHETO Ha 0OJIeCTTA.

Tl KaTo CKOPOCTTA Ha M3JIEKYBAHE € PELMIIPOYHA HA IIPO-

J'BJDKUTEITHOCTTA Ha 00JIeCTTa, @ HUE CMe MPUENTH TTPOIBIIKU-

TETHOCTTa Ha OonecTTa aa € 10 THHM, MOXKeM Ja 3aKTI0YNM, Ye
1

CKOPOCTTAa Ha U3JICKYBAHC € E HOHyCKaMe, ye uma () Bb3cTa-

HOBEHM WHAMBUM B HAUAJIOTO HA IEPHOJIA, KOWTO pas3riiex/a-
Mme (niu 0 tymm ¢ umyHuTeT), kKakto 1 1000 3apaseHu nHam-
BUIM, KONTO HaBJIN3aT B TIOMYJIAMATA B HAYAJIHUSI MOMEHT Ha
pasriexnaane. Jlomyckame olre, 4e UMaMe KOHTAKTH OT TOpsi-
JbKa Ha | MHIMBUA 3a eWHUNA Bpeme. M3mons3Baiiku mpo-
rpamHng e3uK R u makera ‘EpiModel’, momydaBame rpaduaHo
n300pakeHre Ha TIOBEICHUETO Ha OOJIecTTa.

Pasrnexxna ce nepuon ot ¢ = 300 nuu. Ha dur.2, moxe na ce
Ha0II01aBaMe IpOMsHATa B OpOosi HA 3apa3cHUTE WHIUBUIH
BBB BCEKHU OTET CIIPSIMO BpeMeTo. 3abensi3Ba ce, 4e 3a Jaje-
HaTa nHpopManus, OpOAT Ha 3apa3eHUTE JOCTUTA MAKCHMYM
okoJ10 MoMeHTa ¢ = 15 ¢ oxoso 800,000 3apazeHu MHIUBUAM.
OT TO3U MOMEHT HATaTHK, OPOSAT Ha 3apa3eHUTE PS3KO CIaja,
JIOKAaTO TO3W Ha BH3CTAHOBEHUTE CE yBeIn4aBa. Moke ChIIO
Jla ce BUIH, 4e OposT MOmaTiIWBU HamalsBa cien ¢ = 15, 3a
Jla JIOCTUTHE CHCTOSHHWE Ha CTAOMIIHOCT C MPHOIU3UTEITHO
18000 nuauBUAM OT OKOJIO f = 4() HaTaTbBK.

Queypa 2. ViameHeHue 8 6posi Ha 3apa3eHuUme 8b8 8CSIKO
om pasenedaHume omaoesieHuUs1 8b8 8pemMemo 3a Habnwda-
8aHuUs UHmepsas om epeme.

DISCUSSION

all people become immune to the disease after recovering
from it, thus allowing us to use a SIR model to observe
the spread of the disease.

Since the recovery rate is the reciprocal of the duration of
the disease and we have taken the duration of the disease
to be 10 days, we can conclude that the recovery rate

must be 10" We assume 0 recovered individuals at the

beginning of the time period (or 0 immune people), as
well as 1000 infected individuals that have entered the
population at the initial moment in time. Assume also, a
contact rate of 1 individual per unit time. Using the
programming language R and the package ‘EpiModel’
we can obtain a graphical representation of the behavior
of our disease.

We consider a time period of =300 days. In fig.2, we can
observe the change in the number of infected in each of
the given compartments with relation to time. We can see
that with the given data, the number of infected reaches
a peak around ¢ = 15 with around 800,000 infected. After
that moment in time, the number of the infected sharply
declines while the number of recovered soars. We can
further observe that the number of susceptibles declines
rapidly around time ¢z = 15, only to reach a relatively
steady state with approximately 18000 individuals from
around ¢ = 40 onwards.

Figure 2. Compartment Sizes
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Ha ¢wur.3 moxe na ce HaOMrOmaBa MOBEACHUETO HA OOJIECTTA.
TepmunbT 00cer Ha H6oJeCTTa c€ OTHACS JI0 BEPOSITHOCTTA J1a
Cce 3apa3u Y0BeK OT 0oJiecTTa B epHO/Ia, KOMTO ce HabIro1aBa
(T.e. OPOST HOBH CITy4au, KOUTO CE MOSIBSIBAT B [ /ICHUS TIEPH-
on ot Bpeme) [16]. Ha tas3u rpaduka ce Bmkaa, 4e JaHHUTE
KOPECIIOHTMPAT Ha HAOIIOJIEHUATA BBB (UT.2, C PSI3KO ITOKAY-
BaHe Ha HOBU 3a00JIeJIi B MOMEHTa t = 15 U OTHOCUTEITHO cTa-
6I/IHHO CBhCTOSSHHE OT TO3U MOMCHT HAaTaTbK.

In fig.3 we can observe how the disease behaves. The term
incidence of a disease refers to the probability of catching
that disease in the time frame we are recording (i.e. the
number of new cases that appear in that time frame) [16].
In this graph, we can see that the data in the obtained
diagram corresponds to the one observed in fig.2, with a
sharp peak in newly arised cases at t = 15 and a relatively
steady behavior taking over shortly afterwards.
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®ueypa 3. BepossmHocm om 3apa3sieaHe 8 HabnodasaHusi
uHmMepsas om epeme

DISCUSSION

Figure 3. Disease Incidence
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3AKITKOYEHUE CONCLUSION

B Taswm crarus ca pasrienaHn OOMKHOBEHHTE AHM(EpeHITH-
anau ypasuerue (O]Y) ot mepBu pen, HaOIATalKK Ha HS-
KOJIKO J0Ope M3BECTHH BUAOBE YPABHEHHS W HAYMHHUTE UM
Ha pemieHue. Pasrieanu ca TMOCIIEOBATENHO METOIBT 3a
pa3zernsiHe Ha IPOMEHIINBUTE, TIMHEHHN yPaBHEHMUSI, ypaBHE-
Hus Ha bepHynu u ypaBHeHUs Ha Pukartu, KaTo € OT/IC/ICHO
CHENMAJIHO BHUMaHHUE Ha KOHKPETHO mpuioxkenune Ha OY
OT ITBPBUS PEJl 32 ONMHMCAHUE INHAMHUKATA HA CHUAECMUUTE U
mozen SIR.

[IspBu pen O1Y umar Hen30pOMMHM PUIIOKEHHS B PEaTHHS
KUBOT. Upe3 KkpaTka HCTOpPHUUYECKA CIIpaBKa ce OoTOelsA3Ba,
ye AMHAMMKATa Ha eMUAEMUNUTE € 3aHUMaBajla BHUMAHUETO
Ha MHOXECTBO YYEHM M MEIUIM B MPOJBJIKEHHE HA BEKO-
Be. CIIOXKHUTE CBOMCTBA Ha pa3NpOCTpaHEHUE HAa EMUEMHU-
UTE ca NMPUBEICHU JI0 MaTEeMaTHUECKH 0003HAYCHHUS, C e
no-e(eKTUBHA MaHUITyJalKs Ha JaHHUTE. B TO3M cMuCHI
e pasmienas u3BectHUAT mozen SIR. M3BeneH e u3pas3sT Ha
TpaHCMHUCHATA, KOWTO Ce M3I0JI3Ba B MoJieNa U e AeuHupa-
Ha penpoAyKTUBHATa MPOMOPIHU, AEMOHCTPUPANKHU KaK T
MOXe Ja ce M3MO0JI3Ba 3a MPEJCKa3BaHETO Ha MOBEJCHUETO
Ha Oonecrtra. [To-Hatarek MomenbT SIR ¢ yciokHeH, 3a 1a
0bJIe BKJIIOYEH eEKTHT Ha CMBPTHOCTTA U PaXK1aeMOCTTA B
JlafieHa nomnyJsamnus. MoJensT € UIIoCTpUpaH BEPXY KOHKpe-
TeH npumMep. Upes moaxonsuiy cho0pakeHus € pasrieaana
XUTOTETUYHA cuTyanus, B kosto 1000 mHauBUAM, 3apa3eHu
OT BapulieNa, HaBJIM3aT B HAII'BJIHO MOAATINBA MOIYyJAIUs.
Upe3 oHJIAIH U3TOYHUIIM U cTaTUCTHYEeCKHs codryep R, pe-
3yJITaTUTE ca U300pa3eHu rpaduaHo.

I[I/IHaMI/IKaTa Ha CIIMACMUHUTE € 06H_II/IPHO n p33H006p33H0
noJie 3a MPUJIOKCHUC Ha MAaTCMATHYCCKU MOJCIIH. B Tto3m
JAOKJIaa € mpeAcTaBeHa BB3MOKHOCTTA Jda CC€ NOKOCHEM 10
CHJiaTa Ha MATEMAaTUYICKOTO MOACIIMPAHE U HETOBOTO ITPUJIIO-
JKEHUC B C)KCAHCBHU A ) KUBOT. C paBUJIHATA MOTHUBAIIUA UMa
MHOT'O0 Bb3MOXXHOCTH 3a MMPOYYBAHC U U3CJICABAHC HA MHOTI'O
KpCaTUuBHU CTPATCTHUHU.
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In this article, we discussed the topic of first order ODEs,
emphasizing on several popular types of equations and
their methods of solution. We looked at the method of
separation of variables, linear equations, Bernoulli
equations and Ricatti’s equations, before restricting our
attention to a specific application of first order ODEs,
Epidemic Dynamics and, in particular, the SIR model.

First order ODEs have countless applications in real
life. Through a brief historical investigation, we saw
that epidemic spread in particular, has been engaging
the attention of a number of scientists and doctors for
centuries. We explored how we can reduce the complex
properties of epidemic spread to mathematical terms in
order to manipulate our data more efficiently. In this
regard, we looked at the popular SIR model. To justify the
reasoning behind it, we explained the derivation of the
transmission term that it uses, defined the reproduction
ratio and then demonstrated how this ratio can help us
predict the behavior of a given disease. Furthermore, we
extended our basic SIR model into a more sophisticated
one, involving the influence of death and birth rates in
a given population. To illustrate what we had learned,
we turned our attention to a specific example. Making
the appropriate assumptions, we explored a hypothetical
situation of 1000 individuals infected by chicken pox
and becoming a part of a fully susceptible population.
We used online sources and the statistical software R,
in order to obtain graphical representation of our results.

Epidemical dynamics is a vast and diverse field in
mathematics. In this report we only had the chance to
glimpse at the power of mathematical modelling and its
connection to everyday life. With the right motivation,
there is plenty to explore and many more creative
strategies to be investigated.
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NMbPBU PE3YINTATU OT
NMPOBEAEHO COUMONOIMM4YHO
NMPOYYBAHE HA OBLLECTBEHUTE
HAIMMACU KbM ECTETUYHUTE,
ETUMHUTE U NCUXO-COUUNATTHUTE
OOCTOUHCTBA HA MJIACTUYHO-
Bb3CTAHOBUTEJTHUTE U
ECTETUMHUTE XUPYPITUYECKU
YCNYTu

Anrea Enues

MBAJT ,, Meonavin Knunux” A/

PE3IOME

Llenma na npoyusanemo e 0a ce yCmanossm u aHaiu3upam
00wWecmeeHume HA2IACU KbM eCmemuynHume, emudnume u
ncuxocoyuanHume OOCMOUHCMEA HA NAACMUYHO-6b3CIA-
HOBUMENHAMA U ecmemuyna xupypeus. Mznonsean e coyuo-
JI02UYECKU MEMOoO - Meaeh)OHHO UHMEPBIO, BKITOUBAUL0 OCEM
8bLNPOCA, AOPECUPAHU KbM NPEOCMAsUmMenid u3eakd, Cbe-
mosiya ce om 1000 nvanoremuu 6vi2apcKu epaicoani.

KuarouoBu AYMHU: JECKPUIITUBEH aHAIN3, OKPYITHCHU
CUTHAJIHHU HWHAWKATOPH, THOCCOJIOTUYHH PEC3YyJTaTH,
KBAJIUTOJIOTHYCH KOHTCKCT

[MnacTHYHO-BB3CTAHOBHUTEIHATA U €CTCTHYHA XHUPYPTHUS €
€/IHO OT KJIMHUYHHNTE HAIPaBJICHUS HAa CHCTEMHHMSI KJIMHIYCH
0Tpachid ,,XUPYPrus’ U Upe3 Hes — Ha 3[paBHATA CUCTEMA.

[TracTHYHO-BB3CTAaHOBHUTEIIHATA M €CTCTHYHA XUPYPTUs HMa
CBOS CIeU(HUIHA ,, AMIITUIIUTHOCT . T e cBoeoOpasHa cII-
JaB OT IpodeCHOHANIN3BM M M3KYCTBO — 3ala3eHa Mapka 3a
TPUETUHCTBO, BBPXY KOETO B HCTOPUYECKH KOHTEKCT € H3-
rpaxkJiaHa ¥ IIpOABIDKaBa Ja ce U3rpaykaa HellHaTa MHUCHS U
UMUK — TPUSIUHCTBO HAa HEHHHUTE €CTETUYHH, CTHYHH H
TICHXOCOLMATHN OPUEHTHPH U TOCTOHHCTBA.

Peanusanusita Ha 31paBo BIUIeTEHATa B NMPO()ECHOHATHOTO
MOBEICHUE HA JIEKaps-CIELUAINCT 0 IUIACTUYHO-BB3CTa-
HOBHUTEJIHA U €CTETUYHA XUPYPrUsl BCEIPOHUKBAIA HOpMa
Ha KauecTBO, MUJIOCHPAME U T0OpOTa, ce BB3MPOU3BEXKAA B
3paBEH U €CTETUYEH MPOAYKT C BIEYATIABALL IIOJOKUTE-
JeH (U3UONIOTHYCH, (PU3NYECKU-CUMETPHUEH, TICHXOJIOTHUCH
Y COLIMAJICH PE30HAHC.

CHCTEeMHHUAT MPUHOC HAa INIACTHYHO-BH3CTAHOBUTEIHATA U
eCTeTHYHa XUPYPTHs BOAX 10 (popMHUpaHe Ha YCIICIIHO JKHU-
TEICKO MOBEICHNE — T.€. TOBEICHHUE aJAIITHBHO M ITOIXOASIIO
3a YCJIOBHATA, B KOUTO MHAWBHIBT C€ HAMHUPA B OINpEJICIICH
TIEPUOA OT )KUBOTA, AEHHOCTTA U KAPUEPHOTO MY Pa3BHUTHE.
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DISCUSSION

THE FIRST RESULTS OF THE
CONDUCTED SOCIOLOGICAL
SURVEY OF THE PUBLIC
ATTITUDES TOWARDS
AESTHETIC, ETHICAL AND
PSYCHO-SOCIAL MERITS OF THE
PLASTIC - RESTORATIVE AND
AESTHETIC SURGICAL
SERVICES

Angel Enchev
"Medline Hospital" JSC

ABSTRACT

The aim of the study is to identify and analyze public
attitudes towards aesthetic, ethical and psychosocial
merits of «Plastic, Reconstructive and Aesthetic Surgeryy.
The used sociological method is phone interview,
including eight questions addressed to a representative
sample consisting of 1000 adult Bulgarian citizens.

Key words: descriptive analysis, integrated signal
indicators, epistemological results, qualitological
context

Plastic, Reconstructive and Aesthetic Surgery is one of
the clinical aspects of the systemic «surgery» clinical
sector and through it - the whole health system.

Plastic, Reconstructive and Aesthetic Surgery has its
specific «implicity.» It is some kind of a fusion between
professionalism and art - a trademark of the Trinity, on
the historical context, in which it was built and continues
to build its mission and image - trinity of its aesthetic,
ethical and psychosocial merits.

The firmly anchored realization in the professional
conductofa Plastic, Reconstructive and Aesthetic Surgery
specialist, the standard of quality, compassion and
kindness, is reproduced in a health and aesthetic product
with impressive positive physiological, physically-
symetrical, psychological and social resonance.

The systematic contribution of Plastic, Reconstructive
and Aesthetic Surgery leads to forming of a successful
life behavior — i.e. adaptive and appropriate behavior for
the conditions, in which the individual is located in a
certain period of life, work and career development.

B W W 2015 W W = BULGARIAN JOURNAL OF PUBLIC HEALTHM M M Vol.7 W M No3 W W W =



ANCKYcnAa

METOOUKA HA NMPOYYBAHETO

LIenTa Ha IpOYYBAaHCTO € Aa CC YCTAHOBAT U aHAJIU3UPAT 00-
MECCTBCHUTEC HArjlaCu KbM CCTCTUYHUTC, CTUYHHUTC U IICUXO0-
COLIMAJITHUTEC HOCTOﬁHCTBa Ha IJIaCTUYHO—BB3CTAaHOBUTCII-
HaTa U €CTETUYHA XUPYPTUA.

[T1acTHYHO-BB3CTAHOBUTENHA U €CTETHYHA XHUPYprus 0e3
CHCTEMEH HayueH aHaJM3 HE MOXE Jla UMa — Hali-MaJIKo Ta-
KaBa, KOSITO B CBOETO MPAKTHYECKO €XKEAHEBUE CE OCHOBAaBA
Ha HayYHM J0Ka3aTescTBa. HanctuHa B Ta3u obmact ca jao-
MTyCTUMH MHOTO00EMHH, HO BBIIPEKH TOBAa CHCTEMHO OIpe-
JICNICHW TPUHIUIHN, KOUTO A2 OCTaBSIT JOCTATHUYEH MPOCTOP
3a pa3HOOOpa3We Ha MPAKTHKH, 33 W3KJIIOYCHUS WU 32 HOBH
(bopMH Ha TBOPUECKH H3SIBH.

B npoyuBaneTo ca o6xBanatu 1000 mbIHONETHN OBATAPCKH
IpaXJaHU [0 METOJA Ha CTAaHAAPTU3UPAHOTO Tele(OoHHO
HWHTEPBIO, TPOBEACHO OT ATEHIUATA 32 COI[MATHH, NOTUTH-
YeCKH 1 MapKeTHHTOBH Npoy4BaHus ,,Coa Xapuc’.

PE3YNTATU

ITo pena Ha MOCTaBEHUTE B MHTEPBIOTO BBIIPOCH, U3BBPIIIE-
HUST NpeIBapUTENICH ASCKPUIITHBEH aHATIHN3 110 OKPYTTHEHH
CUTHAJHU WHJINKATOPH ITOKa3Ba HHTEPECHHU THOCCOIOTHIHH
pe3yaTaru:

1. 36% ot nuuarta B u3cieABaHaTa ChbBKYITHOCT UMAT TOJIO-
JKATEITHO OTHOIIEHHE KHM IJIaCTHYHO-BH3CTAHOBUTEIHA-
Ta U eCTeTUYHA XUPyprus. ToBa MHEHHE CE CIOACIIS Cpel
37% ot MmBxkeTe U 35% OT JKEHHUTE.

2. 1% or Jinata B U3CJICABaHATa CHbBKYITHOCT Ca IOJI3BaJIN
MJIACTUYHO-BB3CTAHOBUTCIIHU U €CTCTUYHU XUPYPIrUIHU
HWHTCPBCHU WU TJIABHO IO MOBOA Ha 3APaBOCJIOBHU IMPUYIHU-
HU 1IN C 1T HO,HO6pHBaHe Ha BbHIIHHUA CU BU/I.

3. 16% ot xopaTa mMar Hariaca, T.. U3pa3siBAT TOTOBHOCT
Jia ce TOUIOKAT Ha INIACTHYHO-Bb3CTAHOBHUTEIIHA U eCTe-
THUYHA XUPYPruYHa HHTEPBEHIM, KaTO MaJKO II0BEYe OT
TIOJIOBHHATA OT TSX €A YKEHH.

4. OCHOBHHU MPUYHMHHU CPENl XOpara, KOMUTO CE KOIeOasiT WiH
He OMXa MCKaJIM Jla ce TOJIJIOXKAT Ha IJIaCTHYHO-Bb3CTaHO-
BUTCJIHA U €CTCTUYHA XUPYPIrUiHa UHTCPBCHIINUA Ca: JIUII-
ca Ha (pUHAHCOBH cpeacTBa — 16%, cTpax OT XUpYypruuHa
nHTepBeHIUA — 15%, nunca Ha 1OBEepHE KBbM JIEKapCKHs
exur — 8%, CTpax OT cienoniepaTuBHu Oene3n — 4%, 57%
HE ca JJaIu OTTOBOP.

5. OTHOCHO 06IIII/IT€ Harjacu CrupsAMo I1aCTUIHO-Bb3CTAaHO-
BUTCJIHATA U €CCTETUYHA XUPYPIrus:

a) 53% 3asBsBaT, 4e ca 3aM03HATH C TIOTCHIINAIHUTE PHCKOBE
CJIC/ICTBHE TUIACTUYHO-BB3CTAHOBUTEIIHA €CTETHYHA XH-
pyprudHa HHTEPBEHIIHS;

6) 34% crnoaensT, Ye UMaT JOBEPHE HA JICKAPUTE, IIPAKTHKY-
Ball¥l IUTACTHYHO-BB3CTAHOBUTEIIHA €CTETUYHA XHUPY PIH;.

B) 22% OT Xoparta CroAeNsT MHEHUETO, Y€ TIACTUYHO-BB3-
CTAaHOBHUTECIIHA U €CTCTUYHA OINICpAaTUBHA MHTCPBCHIIUA ou
MoTJIa Jia IPOMEHH KUBOTA M B TIOJIOKUTEIIHA HACOKA;

DISCUSSION

METHODOLOGY OF THE SURVEY:

The purpose of the study is to identify and analyze public
attitudes towards aesthetic, ethical and psychosocial
merits of «Plastic, Reconstructive and Aesthetic
Surgery».

Without a system scientific analysis such branch as
Plastic, Reconstructive and Aesthetic Surgery can not
exist - at least this one, which in its practical life is
based on a scientific evidence. In this area are eligible
some large volumed, but though systematically certain
principles which leave sufficient space for a variety of
practices and exceptions for a new forms of creativity.

The study covers 1,000 adult Bulgarian citizens in the
standard telephone interview method conducted by
the Agency for social, political and marketing research
«Sova Harrisy.

RESULTS:

The interview questions, in their order, show an
interesting epistemic results, through the preliminary
descriptive analysis using an integrated signal indicators:

1. 36% of individuals in the surveyed population have a
positive attitude towards Plastic, Reconstructive and
Aesthetic Surgery. This view is shared among 37% of
men and 35% of women.

2. 1% of individuals in the surveyed population have
already used Plastic, Reconstructive and Aesthetic
surgery mainly on the occasion of health reasons or
to improve their appearance.

3. 16% of people are willing to undergo a Plastic,
Reconstructive and Aesthetic surgery, as more than
half of them are women.

4. The main reasons among people who are hesitant or
do not want to undergo a Plastic, Reconstructive and
Aesthetic surgery are: lack of funds - 16%, fear of
surgery - 15%, lack of trust in the medical team -
8%, fear of postoperative scars - 4% and 57% did not
answer.

5.Common attitudes towards Plastic, Reconstructive and
Aesthetic Surgery are as follows:

a) 53% said they are aware of the potential risks during
and after a Plastic, Reconstructive and Aesthetic
surgery;

b) 34% says they trust the doctors who are practicing
Plastic, Reconstructive and Aesthetic Surgery.

¢) 22% of people agree that the Plastic, Reconstructive
and Aesthetic surgery could change their lives in a
positive direction;

d) 13% believe that if undergoing a Plastic,
Reconstructive and Aesthetic surgery, they will
prevail in their professional career;
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) 13% cMmsATaT, ye ako ce MOAJIOXKAT Ha MIACTUYHO-BB3CTa-
HOBUTECIHA €CTCTUYHA XUPYPTrUYHA HAMECA 1€ UMart mnpe-
JMIMCTBO TIPH peasin3alusiTa ci B IpoQecHoHaIeH IUIaH;

) 13% crofensT MHCHUETO, Ye aKO € TMOIJIOXKAT Ha TLIaC-
TUYHO-BB3CTAHOBUTCIIHA CCTCTUYHA OICpalus, IIC Ce
MIPOMCHH TEXHUS COIMAJICH CTATyC B IMOJIOKHUTEITHA HACO-
Ka;

6. 64% oT u3cneABaHNTE CHOOIIABAT, Y€ MOTydYaBaT HHHOP-
Manusi OTHOCHO YCIYTHTE H HOBOCTHTE B IUIACTUYHO-BB3-
CTAaHOBUTEIHA ECTETHYHA XUPYpPrus ot meauure, 41% ot
MHTEpHET caiiToBe U GpopymHu, 17% oT pasroBopu ¢ 6au3-
KW, IPUSITENN U TIO3HATH ¥ 6% OT JINYHUTE UM JIEKapH.

7. Bopmemwm kputepuu npu u30opa Ha JIEKap MO IIaCTHY-
HO-BB3CTAHOBUTEIIHA U €CTETUYHA XUPYPIrUs 3a U3BBLPIII-
BaHC Ha MHTCPBEHIIMATA ca: MpodecruoHaneH onurt - 45%,
npernopbka oT OJIM3BK YOBeK — 35%, mpernopbka OT JHUYCH
nekap —34%, npernopbka B HHTEpHET popyM — 8%.

8. OcHOBHM IPUYNHH, TIOPa/IN KOETO JHIATa OnXa IoI3Bain
YCIIYTHTE Ha IUTACTHYHO-Bb3CTAHOBUTEITHA €CTETHYHA XH1-
pyprusi, ca:

a) 37paBOCIOBHY IPUIUHH — 34%);

0) momoOpsiBaHe HA BRHITHUSA BUI — 32%;

B) ofI00psiBaHe Ha caMO4yBCTBUETO — 16%;

T) OTCTpaHsIBaHE Ha ,,6CTECTBEHU  NEPEeKTH Ha TSIOTO — 13%;
) nonMiaasiBase — 3%;

) ma ObpIatT B Kpak ¢ Moaara (0T cyera) — 3 %.

3abesexka: [lomyueHnTe OTTOBOpH ca MOBEYE OT €IWH, IMO-
pajiu KoeTo cOOPBT Ha OTHOCUTEIHUTE BEIUYHHH € TT0-TO-
1M ot 100%.

3AKNIOYEHUE

Hpe,Z[BapI/ITCHHI/ISIT JACCKPUIITUBCH aHAJIM3 MO OKPYIHCHU
CHUT'HAJIHU IOKa3aTCJIM HAd HAYAJIHHUTC PE3yJITaTUu OT IIPOBE-
JACHOTO CONUOJIOTMYCCKO NPOYyUBAHE € ,,0ITICAAJICH 06p33” Ha
IINTFOCOBETC U UMIIJIMITUTHOCTTA HA INJIACTHYHO-BH3CTAaHOBU-
TCJIHA €CTCTUYHA XUPYPrUs U Ha NOTCHUUAJTHUTEC 06H.[€CTB€-
HY HAarJIacH 3a BH3MOJI3BaHE OT HCHHUTE €CTCTUYHHU, CTUYHHU
U IICUXO0CouaJIHn HOCTOﬁHCTBa.

IIepBUTE pe3ynTatu OT MPOYUBAHETO MOKaspat, 4e 1/3 or
U3CJIE/IBAHUTE UMAT MOJOXKUTEIHO OTHOIIEHHE KbM ILIAC-
TUYHO-BB3CTAHOBUTEIHATA M €CTeTHYHA XHUPyprus, a 16%
UMar Harjaca 3a TaKbB BUJ| MHTEPBEHIMs. MaJko nmoBeye ot
nonoBruHaTa (53%) ca 3amo3HATH C PUCKOBETE CIIE TaKWUBa
IJIACTUYHO-Bb3CTAHOBUTEIIHA U €CTETHYHU HMHTEPBEHIUH.
Bceku netu cunta, 4e TE3W MPOLEAYpH Ilie TPOMEHST B I10-
JIOXKUTEJIHA HAacoKa KUBOTa MM, a 13% cMmsTar, 4e Te 11e uM
JlaiaT MpeIuMCTBO IpH podecroHaaHaTa UM peann3aius
U B COIMAIIHUS )KUBOT. J[Be TPeTH OT MHTEPBIOMPAHUTE Ca
HOJIYYHIIM HHPOPMAIHUS 32 TO3U BHJL XUPYPIHsl OT MEIUUTE.
Ilo 1/3 ot Tsax OMxa MOA3BaIN YCIyTHTE HA TIACTHYHO-Bb3-
CTAaHOBHUTEJIHATA U €CTETHYHA XUPYPIrHsi ChOTBETHO 110 3/pa-
BOCJIOBHH [TPUYUHU U 32 M0A0OpsIBaHE HA BHHIIHUS UM BHI.

64 HEE an EENR

DISCUSSION

e) 13% agree that if undergoing a Plastic, Reconstructive
and Aesthetic surgery, their social status will be
changed in a positive direction;

6. 64% of the respondents reported that they had received
information on services and developments in Plastic,
Reconstructive and Aesthetic Surgery from the
media, 41% from internet sites and forums, 17% from
calls to their relatives, friends and acquaintances and
only 6%- from their personal physicians.

7. Leading criteria in the choice of a Plastic,
Reconstructive and Aesthetic Surgery doctor, to
perform the intervention are: professional experience
- 45%, recommendation by a close person - 35% ,
recommendation from a doctor / personal physicians/
-34%, recommendation from an Internet forum - 8%.

8. The main reasons why people would use the services
of Plastic, Reconstructive Aesthetic Surgery are:

a) health reasons - 34%;

b) to improve their appearance - 32%;

¢) to improve their self-esteem - 16%;

d) to eliminate a «natural» defects in their bodies - 13%;
e) for rejuvenation - 3%;

f) because of the fashion ( for vanity) - 3%.

Note: The responses are more than one, therefore the
sum of the related values is bigger than 100%.

CONCLUSION:

The preliminary descriptive analysis using integrated
signal indicators of the first results of the sociological
study is a «mirror image» of the pros and implicity of
Plastic, Reconstructive and Aesthetic Surgery and the
potential public attitudes to benefit from its aesthetic,
ethical and psychosocial advantages.

The first results of the study showed that one third of
the respondents have a positive attitude towards Plastic,
Reconstructive and Aesthetic Surgery, and 16% have
an aptitude for this kind of intervention. Slightly more
than half (53%) are aware of the risks after such Plastic,
Reconstructive and Aesthetic intervention. One in five
believes that these procedures will change their lives in
a positive direction and 13% think that a surgery will
give them an advantage in their professional realization
and in social life. Two-thirds of the respondents receive
information about this type of surgery from the media. 1/3
of them would use the services of Plastic, Reconstructive
and Aesthetic Surgery, respectively, for health reasons
and to improve their appearance.

The used approach in the study, is to consider the nature
of the public attitudes towards Plastic, Reconstructive
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W31013BaHUSAT B IPOYYBAHETO TOIXO0J] C€ ChCTOU B PA3TIIEHK-
JIlaHe CHITHOCTTA HA OOIIECTBEHUTE HArJIACH KbM ILIACTHY-
HO-BB3CTAHOBUTEIIHUTE U ECTETUYHU XUPYPIUUYHU YCIIy-
', KaTo (l)aKTI/l B TEXHHS KBaJIUTOJIOTUYEH KOHTEKCT. Taka
pa3OpaH TO3M MMOJAXOJ HUTO HM3KJIFOUBA, HUTO OIPOIIaBa.
Toit koHCTaTHpa U OOSCHsBA OE3MPUCTPACTHS KBM ,,3J1aT-
HaTa cpena”’ (aureca mediocritas) Ha JTPESBHOPUMCKHUS aBTO-
putet KBunt Xopauuii ®@nax (65-8 r. mp.H.e.).
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AKLEEHTH

EKWUMN OT HLUO3A YYACTBA
B PABOTHU CPELLM
B HOPBEXKUA UHCTUTYT
NO OBLWWECTBEHO 3[1PABE
N B HOPBEXKATA ArEHLUA
no PAOUALNOHHA
3ALLUTA

M. Uspaea, [La. Jlumutpos, B. 3apadosa,
M. Apuaynios, P. IleTkoBa

Hayuonanen yenmwvp no obwecmeeno 30pase u aHaniusu

Exun ot cnenuanuctu Ha HIIO3A yuacTtBa npe3 M.1oHH, T.T.,
B pabOTHU cpely ¢ npeacraBuTesnn Ha HopBexkus MHCTH-
TyT 1o obmectBeno 3apase (NIPH) u Hopexxkara areHuus
no paauanuonna 3amura (NRPA). Cpemure ca ochliecTse-
HU BBB BpPbB3Ka C U3II'BJIHEHHETO Ha IPOEKT ,,JlonoOpsiBaHe
Ha KOHTpOJIa U MH(POPMAIIMOHHH CHUCTEMHU B IIPEBEHLHSTA
Ha pucka B 31paBeonas3BaneTo”, BG 07 Ilporpama ,,Iuunu-
aTHBH 3a 00ILIECTBEHO 31paBe’, ¢ prHaHCOBaTa MOAKpera Ha
Hopeexkus punancoB mexanuszbm 2009-2014 u MmexaHU3BM
Ha EBponeickoTo MKOHOMHUYECKO MPOCTPAHCTBO.

PaGoTHHTE cpemM ca OpraHM3MpaHH CHIVIACHO TUIAHUPAHU-
Te 3a7a4u 3a myonmaHOCT KM [eitHocT 4 ,,PaspaborBane u
BHEJ[pSIBAHE HAa METOJHMKA [0 OTHOLIEHNE HAa HAIlMOHAJHUTE
3[paBHU PETHCTPH 3a AuabeT u penku Oomectu™ u JleitHocT
8 ,,YCBBBPIICHCTBAHE HA HAIMOHAJIHOTO 3aKOHOJATEJICTBO B
oOacTTa Ha 3alIMTaTa HA YOBEKA OT BH3/ICHCTBUETO HA EIIEK-
TPOMAarHUTHUTE NOJeTa™.

B pamkure Ha cpewmure, nposeacHu B Hopsexkus nHCTH-
TYT 1O OOILIECTBEHO 31paBe, r-xa Xaiau Jlumon ot Henap-
TaMEeHTa MO 3[paBHA CTATUCTHKA MPEJCTaBH KaKTO 3/paB-
HUTE MH()OPMALMOHHUTE CHCTEMH, TaKa W M3TOTBSHUTE OT
WHCTHUTYTa OOIIECTBEHO 37paBHU Npodmin, 06a3u TaHHU H
nHpopMmanmonHu OronetnHH. [-ka benenukre AnBebepr ot
JlemapramMeHTa 0 MEX/{yHapOIHO OOIIECTBEHO 3/IpaBe Ipel-
CTaBM JIEMHOCTUTE MO ITIOOATHO 3/IpaBe M 3/IpaBEONa3BaHe,
ochIIecTBIBaHN OT mHCTUTYTA. [Ipencrasurenute Ha HIIO-
3A 3amo3Haxa HOPBEKKHUTE CH KOJIETH ¢ MICTOTO Ha LleHThpa
B 3[I[paBHATa CHCTEMa Ha CTpaHaTa, KaKTO M HEroBaTa poJis 3a
nofoOpsiBaHe Ha OOIECTBEHOTO 3ApaBe B boarapus. Exunst
Ha HIIO3A npenctaBu 1ienTa ¥ OCHOBHUTE 3a/lad, KOUTO
ce M3MBJHABAT MO MPOEKTa, MOCTUTHATOTO JIOCEra, 3a€HO
¢ wiaH rpaduk 3a npeicrosmure nedHocTH. HopBexkure
€KCIEepTU MOAKPENMXa M3BBPLIIBAHUTE NEHHOCTH OT €KHIa
Ha HIIO3A n u3pasuxa xenaHue 3a pa3sBUTHE Ha CBTPYIAHH-
YEeCTBOTO Ha MHCTUTYIIMOHAIHO HUBO MEK/Y IBETE IbP)KABH.
Kato pesynrar ot paboTHara cpela € HarnpaBeH aHAJIU3 Ha
CBIIECTBYBAIIUTE €JIEKTPOHHH PETUCTPH 110 ANA0ET U PEiKH
3a00JIsIBAaHAS B CTPAHUTE-UJICHKH, KAKTO U KOHKpPETHATA T10-
JUTHKA B TOBA HAIpaBlIeHNE, puiarana B Hopeerus.

Paboruute cpeuu B HopBemKaTa arcHuus 1Mo paauanuoHHa
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ACCENTS

A TEAM FROM NCPHA
PARTICIPATED IN WORKING
MEETINGS AT THE NORWEGIAN
INSTITUTE OF PUBLIC HEALTH
AND THE NORWEGIAN
RADIATION PROTECTION
AUTHORITY

M. Israel, Pl. Dimitrov, V. Zaryabova,
J. Arnaoudov R. Petkova

National Center of Public Health and Analyses

In June this year a team of specialists from the NCPHA
participated in working meetings with representatives
of the Norwegian Institute of Public Health (NIPH) and
the Norwegian Radiation Protection Authority (NRPA).
The meetings were held in connection with the project
«Improvement of control and information systems
in risk prevention in healthcare», BG 07 Program
«Initiatives for Public Health», with financial support
from the Norwegian Financial Mechanism and European
Economic Area Financial Mechanism 2009-2014 (i.e. the
so-called EEA and Norway Grants).

The workshops were organized according to the planned
tasks for publicity under Activity 4 «Development and
implementation of a methodology for national health
registers for diabetes and rare diseases» and Activity 8
«Improvement of national legislation on the protection of
people against exposure to electromagnetic fieldsy.

During meetings held at the NIPH Ms Heidi Lyshol from
the Department of Health Statistics presented health
information systems as well as public health profiles,
databases and newsletters prepared by the Institute.
Ms Benedikte Alveberg, Senior Adviser, from the
Department of International Public Health reviewed
trends in activities carried out by the Institute in the areas
of global health and healthcare system. Representatives
of NCPHA make Norwegian colleagues acquainted with
the place of the Center in the health system of the country
and its role in improving public health in Bulgaria.
NCPHA team presented the purpose and main tasks to
be implemented under the project, and the goals achieved
so far, along with the schedule for upcoming activities.
Norwegian experts supported activities carried out by
the team of NCPHA and expressed their willingness to
develop cooperation at the institutional level between
the two countries. As a result of the workshop there has
been made an analysis of existing electronic registers in
diabetes and rare diseases in the Member States, as well
as specific policy in this direction, applied in Norway.

The workshops that took place at the NRPA were
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3ammuTa 6sxa ¢ r-H Jlapc KmaebGoe, 1M — crieruaiaucT B 00-
JIACTTa Ha M3MEPBAHMATA U OICHKATa HAa €JIeKTPOMArHUTHH
nosnera u r-xa Codu Meapa Hukonaucen — cwpBeTHuk. Te
MpeICTaBMXa HOPBEKKOTO 3aKOHOAATEICTBO B 00JacTTa Ha
3paBHUTE PETUCTPH, 3APABHUTE HOPMH 32 €JIEKTPOMATrHUT-
nu nosnera (EMII) u nonuTukara 3a ynpasieHHe Ha PUCKA OT
Bb3zaelicTBreTo HAa EMII BBbpXy Hacenenuero. CnenuaiucTu-
te ot HIIO3A mpencraBuxa OBITapCKOTO 3aKOHOIATEIICTBO,
OIHTA W MPAKTUKUTE B 007aCTTa Ha U3MEPBAHUATA, OICHKA-
Ta Ha EMII, KaKkTO ¥ mOJTUTHKATa 3a 3aIIUTa HA Pa0OTEIINTE
1 HaceJleHneTo oT Bb3aeiicrBueTo Ha EMII. B npoBenenure
JIMCKYCHU C HOPBEKKHUTE KOJIeTH Oerre u3pa3eHa MoAKpera 3a
m3bpmBanuTe oT exkuna Ha HIIO3A nmeliHocTH, KaTo M XKe-
JIaHWE 32 ChACUCTBUE MPHU U3IMBIHEHUETO HA NEHHOCTHUTE IO
npoekTa. ToBa 11e MO3BOIN Pa3BUTHUETO HA CHTPYAHUYECTBO-
TO MEXJY JBETEe MHCTUTYIIMU KAKTO B PAMKHUTE Ha MPOEKTA,
Taka U B Ipyrd 00JacT Ha 00NIECTBEHOTO 3/IpaBeolia3BaHe.

Ot ctpana Ha HIIO3A 6e n3paseHa 6;1aromapHOCT U KeTaHUE
3a CHTPYQHUYECTBO C HOPBEKKUTE WHCTUTYLMH HE CaMO B
paMKHTE Ha M3IBIHEHHETO Ha NIPOEKTA, HO M B IPYTHU Jei-
HOCTH OT B3aUMEH MHTEPEC.

B pesynrTar ot quckycusaTa ¥ NpujlaraHuTe IPaKTHKHU 3a Ipe-
BEHIIMs B 00JacTTa Ha 3amuTara Ha HaceireHHeto ot EMII
B Hopserus, 0sixa HampaBeHM CHOTBETHH 3aKIIOUCHHS IIO
OTHOIIEHHE HAa N3MEHEHMATA B 3aKOHA 32 3/[paBETO, KAKTO U
B 00JIacTTa Ha ISUTOCTHOTO 3aKOHOMATENCTBO B P bwarapus,
Kacaelo eJIeKTPOMarHuTHaTa eKCIO3UIIHSL.

[MpoextsT 1o [porpama bI'07 ,,MTHUIIMaTHBY 110 00IECTBEHO
3npaBe”, ¢ (pmHaHCcoBaTa nojakpena Ha HopBexkus ¢uHaH-
coB MexaHu3bpM 2009-2014 u MexaHu3bM Ha €BPOINEHCKOTO
nkoHomuyecko npoctpancTBo 2009-2014 r., ¢ HauMeHOBa-
nue ,,IlonoOpsiBaHe Ha KOHTpPOJIa U HHPOPMAITMOHHH CHCTE-
MU B IIPEBEHLIMATA HAa PUCKA B 3[IpaBeoNa3BaHeTO  cTapTHpa
Ha 19.09.2014 1. IIppBara mpeckoH(EPEHIU U OTKPHBAIIA
cpenta e ochiiectBeHa Ha 25.09.2014 r., B KoMILIeKc ,,37aT-
HU mschuM®, BapHa, o Bpeme Ha §-Ta MeXIyHapojHa pa-
O6otHa cpemia ,,buonornunu edexkrrn Ha EMII, Ha KOSITO
bwnrapus Gemnre nomMakuH. OCHOBHU OPraHM3aTOPH Ha TO3M
ToJIsIM MeXAyHapojeH HaydeH ¢opym Osixa HLIO3A, Menu-
LMHCKUTE YHUBepcuTeTH Bapha u I1nesen, ponnanns ,dDa-
panei* — Hay4yeH nueHTHsp o HeHOHU3UpallK JIbYEHU I, KAKTO
U MEXJyHapOJHM opraHu3anuu, kato CBeTOBHATa 37paBHA
opranmuzanus, HATO, Esponelickara komucus (Hayunusr
komuTeT KbM Hest: Scientific Committee on Emerging and
Newly Identified Health Risks - SCENIHR), MexayHnapon-
HaTa KoMHcHs 110 TpyAoBo 31pase (International Commission
of Occupational Health - ICOH) u npyru.

B mpoexkra ca o6equHEHN TpH OTACTHU YaCTH Ha OCHOBATa Ha
€IMHHA 11eT (CIeKTPOHHUTE 3/IPAaBHU PETUCTPH B 001aCTTa HA
3[paBHATA TOJIUTHKA 10 TIPEBEHITUS M KOHTPOI), KAaKTO CIIe-
Ba: pelKu 3a00msBaHus, 1Ma0eT, HeHOHU3UPAIIH JTHUCHUS

OcHoOBHaTA 1eJ1, KOSATO Ce IPEBUAK A 1a Ce MOCTUTHE C pas3-
paboTBaHEeTO Ha TO3H MPOEKT, €: [TlonoOpsaBane Ha obmecTBe-
HOTO 3/IpaBe Upe3 pa3paboTBaHe Ha NH(POPMAIIMOHHU CHCTe-
MU B 37]paBEONa3BaHETO.

EHHOBpeMeHHO C OCHOBHaTa I1I€JI, HAYUYHUAT KOJICKTHUB CHU
€ NOCTaBUJI U NOII'BJIHUTCIHHU CHCHI/I(i)I/I'—IHI/I eIk, KOUTO Ca
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performed with Mr. Lars Klaeboe, PhD, Senior
Scientist - specialist in the field of measurement and
evaluation of electromagnetic fields, and Ms Sophie
Ivara Nikolaisen - advisor. They provided information
on Norwegian legislation in the area of health records
and health standards for electromagnetic fields (EMF),
and on policy of managing risk from the EMF effects
on the population. Experts from the NCPHA presented
the Bulgarian legislation, experiences and practices in
the field of measurements, EMF evaluation and policy
for the protection of workers and the general public
against exposure to EMF. In discussions with the
Norwegian colleagues there had been affirmed support
for the activities carried out by the team of NCPHA, as
the willingness to cooperate in the implementation of
project activities was expressed, which will allow the
development of cooperation between the two institutions
within the project and in other areas public health.

On the side of the NCPHA gratitude was expressed and
a desire for cooperation with Norwegian institutions
not only in the framework of the implementation of the
project, but also in other activities of mutual interest.

As a result of the discussion and applied practices for
prevention in the field of protection of the population
against EMFs in Norway were made relevant conclusions
on the amendments to the Health Act, as well as in the
overall legislation in the Republic of Bulgaria concerning
electromagnetic exposure.

The project entitled «Improving control and information
systems in risk prevention and health care» under
the BG07 Program «nitiatives in Public Healthy,
with financial support from the Norwegian Financial
Mechanism 2009-2014 and the European Economic Area
financial mechanism 2009-2014, started on 09.19.2014
as the first press conference and opening meeting were
conducted on 09.25.2014 at the olden Sands resort
near Varna, during the 8th International Workshop
«Biological effects of EMF», which was hosted by
Bulgaria. The main organizers of this major international
scientific forum were NCPHA, Medical University of
Varna and Pleven, the Foundation «Faraday» - Research
Center for non-ionizing radiation as well as international
organizations such as the World Health Organization,
NATO, the European Commission (the Scientific
Committee on Emerging and Newly Identified Health
Risks - SCENIHR), the International Commission of
Occupational Health - ICOH, and others.

The project brings together three separate parts on the
basis of a single goal (electronic health records in the area
of health policy on prevention and control) as follows:
rare diseases, diabetes, non-ionizing radiation.

The main/primary objective, which is intended to
be achieved with the development of this project, is:
Improving public health through the development of
healthcare information systems.

Along with the main goal, the scientific team have set
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CBBP3aHH C:

PazpaboTBaHe Ha METOAWYHH U METOJOJOTMYHH TTOJXOIH
3a crOmpane, 00paboTKa U aHATU3 Ha 3[paBHa HH(POpMa-
L¥s B ChOTBETCTBHE ¢ NHGOPMALMOHHNTE HY KU Ha Tap-
TeTHUTE TPYIIH.

Cpb31aBaHe HAa BH3MOKHOCTH 3a TI0JJ00psiBaHe HAa KOHTPO-
Jla, TPEBEHIIMATA U JIeueHre Ha AuabeTa U peaKkuTe 3a00-
JISIBAHUS Ype3 Ch3AaBaHe Ha MMOAXOIsIIA HHOOPMAIHOH-
Ha cpeja.

VYCBBBPIICHCTBAHE HAa WH(pOpMAIMATA B CHCTEMaTa Ha
3/1paBeolla3BaHeTO U MOJIOMaraHe Ha pealu3upaHeTo Ha
nonutukara Ha P bearapus, EC u C30 3a BbBexxaaHe Ha
€JIEKTPOHHOTO 3JIpaBeolia3BaHe.

PaspaboTBaHe 1 BbBEKIaHE HA HAIIMOHAHY 3/IPaBHU pe-
TUCTPH 110 AuabeT u peaKu 3a00IsIBaHUsI, KOUTO Ja TOC-
Jy’KaT KaTo OCHOBA 3a Ch3JaBaHE Ha MEIUIIMHCKHU PErwc-
TPH 110 BCHYKH 3/IPAaBHU acCTICKTH.

OcHoBHara 11en Ha JactTa oT [Ipoekra, CBbp3aHa ¢ He-
HOHM3MpAIIUTE TBUCHUS, € Ch3TaBaHe Ha YCIOBHS 3a
BBBEXKJAHE Ha CBPOMEHCKOTO 3aKOHOMATEICTBO Ype3
YCBHBBPIICHCTBAHE HA HAIIMOHAIHOTO 3aKOHOIATEICTBO B
oOyacTra Ha eJeKTPOMarHUTHATa eKCIIO3ULIMS BbPXY Ha-
CEJIEHHETO; OCUTYPsIBAHE HA aJeKBaTHA U TOYHA UH(OP-
Mallis 32 HUBaTa Ha €JIEKTPOMATHUTHOTO I0JI€ B OKOJI-
HaTa cpejia 3a KOMICTEHTHUTE OPTaHH U 332 HACCICHUETO,
4ype3 BbBEKJaHE Ha yeO-0a3upaH eIICKTPOHECH PErUCThP.

OcHoeHume OdeliHocmu, KOumo ce npedsuxoa
da ce ocbwecmesim o epemMe Ha paspabomka-
ma, ca 11, uzbpoeHu no-dosny:

L.

68

CrapTupaHe Ha IPOEKTa U IOATOTOBKA 33 yIpaBJICHHUE.
VrpagieHue , HaGJIIOICHIE U KOHTPOJL

[TpoBexaane Ha IpOLIEAYPH 32 U300 HA U3IIBITHUTEIH HA
JIOCTaBKHTE / yCIYTHUTE.

W3zcnenBane u aHanu3 Ha MPOOIEMUTE U HYKIUTE 33 pas-
BUTHE U BBBEXKJAHE HA HAI[MOHAJIHU 3JPaBHU PETHCTPU
3a nuabet u peaxu 6osectr. OOIIECTBEHO 00CHKAaHE HA
uIeHTU(GHUITUPAHUTE TPOOIEMH, OTHACSIIIH CE JI0 TTPEJIIIO-
KEHUTE HAIIMOHAJHH 3[PAaBHU PETHCTPH C BCHUKH 3aUH-
TEPECOBAHU CTPAHHU.

Pa3paboTBaHe 1 BHEIPSIBAHE HA METOJIMKA 10 OTHOIICHHE
Ha HAIMOHAJHWTE 3PABHU PETUCTPH 3a AUA0ET U PEIKU
OoJecTH.

AHaJIN3 ¥ pa3BUTHE Ha KOHIENTYAIHN MOJCIH 32 31paB-
HU PETUCTPH, PENAMOHHU 0a3n JaHHH, TeHepHpaHe Ha
0a3u JaHHU, IPOrpaMupaHe Ha MPHIIOKSHHS 32 NHINBHU-
JyaJTHU 31paBHU peructpu. Cr0npane Ha nHGOpManns u
TpaHCcdep Ha JaHHU OT CHILECTBYBAILIH SJICKTPOHHH Ma-
CHBH, TECTBaHe Ha MH)OPMaLUATA.

[I1n0THO M3MIBIHEHHE HA PETUCTPU Ha TUA0ET U pelKu
Oonectu. OOyueHue 3a paboTa C BbBEICHH 3JIpaBHH pe-
THCTPH.

JlelinocTH, CBBp3aHM C Pa3pOCTPAaHEHUETO HAa HHPOpMa-
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additional specific objectives that are related to the
following:

* Developing systematic and methodological
approaches for collecting, processing and analyzing
health information in accordance with the information
needs of the target groups.

* Creating opportunities to improve the control,
prevention and treatment of diabetes and rare diseases
by providing appropriate information environment.

* Improvement of information in the healthcare system
and support the implementation of the policy of the
Republic of Bulgaria, the EU and WHO to introduce
eHealth.

* Developing and implementing national health
registers diabetes and rare diseases, which can serve
as a basis for creating medical records in all health
aspects.

e The main purpose of the part of the project related
to non-ionizing radiation is to create conditions for
the introduction of European legislation through
improvement of national legislation in the field of
electromagnetic exposure on the population; to
ensure adequate and accurate information about the
levels of electromagnetic fields in the environment
for the authorities and the population by introducing
a web-based electronic register.

The main activities that are planned to be
implemented during the development are
eleven and listed below as follows:

1. Launching the project and preparing for the
management. Management, monitoring and control

2. Conducting the procedures for selection of contractors
of supplies/services

3. Researches and analyses of problems and needs for
the development and implementation of national
health registers for diabetes and rare diseases.
Public discussion of identified problems relating
to the proposed national health registers with all
stakeholders

4. Developing and implementing a methodology for
national health registers for diabetes and rare diseases

5. Analyzing and developing conceptual models for
health records, relational databases, generating
databases, programming of applications for
individual health registers. Collection of information
and data from existing electronic arrays, testing the
information

6. Pilot performance of registers for diabetes and rare
diseases. Learning to work with introduced health
records

7. Activities related to dissemination of information
and publicity. Conference and public presentation of
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uus u myonnunoct. Kondepenuuns n nyonuyHo npexacra-
BSIHE Ha MUJIOTHOTO M3II'BJIHEHUE HA PErHCTPUTE IO JHa-
0eT U peaKu OOJNECTH.

[TomoOpsiBaHe Ha HAIIMOHATHOTO 3aKOHONATEICTBO B 00-
JJacTTa Ha eKcro3uuusTa Ha xopata Ha EMII.

W3mepBanus Ha MacTo Ha HUBaTa Ha EMIL.

MoHuTtopuHr B peaiiHo BpeMe Ha HuBa Ha EMII oxoo kxo-
MYHUKAIlUOHHU U3TOYHUIIN.

EnexTponHa cucteMa 3a chOnpaHe Ha HHPOPMAIIHS 32 HU-
Bata Ha EMII B HSKOM pErHOHU C MO-BHUCOK OOIIECTBEH
WHTEpEeC WIN C TO-BHUCOKA IIIBTHOCT HA M3TOYHHIH Ha
EMII u3rpuBane.

OyakeaHume pe3ysimamu Oom U3MbJIHEHUE Ha
deliHocmume ca csieGHuUme:

W3cnenBane u aHamu3 Ha HEOOXOAUMOCTTA OT pa3padoTKa
W BBBEK/AHE HA HAIIMOHAJHH 3PAaBHU PErHCTPH 32 Jua-
0eT u penku 3a00IIBaHUS.

Hy6J’II/I‘IHa JAUCKYCHA HAa PE3YJITATUTE OT MMPOBCACHUTE N3~
CJICABaHUs U TpUJIaraHe Ha MpeKa OT IMMPEIOPBHKU B ITOJIN-
THUKaTa Ha 3APaBHUTE PECTUCTPHU.

CrienuuIHN TIpaBUJIa U METOAM TNPH pa3paboTKaTa |
BBBEXKJAHETO Ha CIEHUATN3UPaHH 3[PaBHU PETUCTPH 3a
MAIIMEHTH ¢ T1a0eT U peaKn 3a00IIIBaAHNS.

Konnenrtyanuu Moaenu, Ch3aleHu 3a pa3paboTka U Bb-
BEXKJIaHE Ha 3JIPaBHU PETHCTPHU 3a AuabeT U peaKu 3a00-
JISIBaHUS.

Cb3/1aBaHe Ha MOJICIH, MU3aWH M CTPYKTypa Ha HAI[UO-
HAJHU 0a3W NaHHU, TeHepUpaIly 0a3u JaHHH, IIPOTPAMHU
CHUCTEMH 3a YIIPaBICHHUE, POTPAMHU CHPBBPH, IpUJIara-
HE OT KJINCHTH Ha 3JIPaBHU PETHCTPH 3a AUA0CT U PEAKU
3a00JIsIBaHUS.

[MunoTHO BBBEK/IaHE HA Pa3pabOTEHUTE MOJACIH Ha pe-
TUCTPH 3a THa0CeT U PeIKH 3a00IsTBAaHUS.

OOyucHHe Ha CICHHUAIUACTH W MHJIOTHO BBBEKIAHC Ha
3IpaBHUTE PETUCTPHU, KAKTO U 32 TAXHOTO yIpaBJICHUE.

PCaJ’II/BI/IpaHe Ha ﬂCﬁHOCTH O BU3yaJin3dalus U Hy6J'II/I‘l—
HOCT, BKJIFOUBAIIO MPEACTABAHETO Ha paBpa6OTCHI/ITC Ma-
TepHaiun.

yC’bB’prIeHCTBaHC Ha HAIMOHAJIHOTO 3aKOHOAATCIICTBO
0 OTHOMICHHWE Ha CJICKTPOMAarHuTHaTa CKCIO3WIHA Ha
HACCIICHHUCTO!

ﬂaHHI/I OT TOYKOBU U3MCPBAHUSA OKOJIO KOMYHUKAIITUOHHU
U3TOYHHUIIU.

Peanuu nanHu oT MOHUTOPUHT Ha HUBaTa Ha EMII okono
HA3TOYHUIIUTE.

EnexTponHa cuctema 3a cpOupaHe Ha MH(OpMAIUS OT-
HOCHO HuBaTa Ha EMII B HsKOM pEeruoHu ¢ IO-BUCOKa
3arpUKEHOCT HAa HACEJICHUETO WJIM € II0-BHCOKA KOHLIEH-
Tpauus Ha u3TouHuu Ha EMII
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the pilot implementation of registers for diabetes and
rare diseases

8. Improving national legislation on human exposure to
EMF

9. EMF spot measurements

10. Real-time monitoring of EMF levels around

communication sources

11. Electronic system for collecting information on EMF
levels in some regions with high public interest or
with a higher density of sources of EMF radiation

The results expected from the performance
of activities are as follows:

» Research and analysis of the need for development
and implementation of national health registers for
diabetes and rare diseases

* Publicdiscussion of the results from studies performed
and implementation of a set of recommendations in
the policy on health registers

» Specific rules and methods in the design and
implementation of specialized health records for
patients with diabetes and rare diseases

» Conceptual models created for the development and
implementation of health registers for diabetes and
rare diseases

e Creation of models, design and structure of
the national databases. generating databases,
programming systems for management, software
servers, implementation from clients of the health
registers for diabetes and rare diseases

» Pilot implementation of developed models of registers
for diabetes and rare diseases

» Training of specialists and piloting of health registers
and their management

* Implementation of activities on visualization and
publicity, including the presentation of the developed
materials

* Improvement of the national legislation with regard to
exposure to EMF for the general population:

» Data from spot measurements about communication
sources

* Real data from monitoring the EMF levels around the
sources

» Electronic system for collecting information on EMF
levels in some regions with a higher concern of the
population or with a higher concentration of EMF
sources

Despite the big difference in the nature of the three
types of databases (in terms of information gathering,
national legislation, consumers, and other specific
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Bbrpeku ronsimara pasiinka B CBIHOCTTa Ha TPUTE BHJA
0a3u naHHM (10 OTHOLIEHWE HA HabOupaHe Ha MH(pOpMaLUs,
HAIIMOHAJTHO 3aKOHOZATENICTBO, MOTpeOHTeNnH, crnennduy-
HU XapaKTEPUCTUKU M JIPYTH), TE ca 4acT OT pa3paboTBaHa-
Ta 0T MUHHCTEPCTBOTO Ha 3PaBEOIa3BaHETO CTPATETUs 3a
CIIEKTPOHHO 37paBeornasBaHe. PerucTbpbT 32 H3TOYHUIN HA
HEHOHM3MPAIIN JTBbYCHUS, KAaKTO M 3a eJeKTPOMarHUTHaTa
eKCTIO3UIINS Ha HACENICHHUETO, I € yeO-0a3upaH U Ie moa3Ba
MIAPOK KPBI' TOTPEOUTEINH, BKIIOYUTEIHO HACEICHHUETO.

PaOoTHHUAT KOJNEKTHB, y4acTBalll B IPOEKTA, Ca U3SIBEHU CIIe-
nuanuctu oT HIIO3A, kaTo ca mpuUBJIeYeHU KOHCYITaHTH Ha
HaIIMOHAJHO HUBO B 00NacTTa Ha quadeTa, peaxuTe 3abos-
BaHUS M 3allUTara OT HeHOHM3MpamuTe JbueHus. Ksain-
¢uKanysTa HA WICHOBETE Ha PAOOTHHS KOJEKTUB, KAKTO H
MpaKTHYECKaTa MM ITOATOTOBKA B 001aCTTa Ha ISHHOCTUTE T1I0
MIPOEKTa, Ca OCHOBA 3a MOCTUIAaHE HA KPaWHHUTE Pe3yJTaTH,
KOWTO IIie OB/IAT B 110J132 HA a/IMUHUCTPALNATA, KOHTPOJIHUTE
opraHu, 00IIeCTBEHOCTTA.

KpaliHume 6eHechuyueHmu, Koumo we noJs3-
eam pe3ynmamume om fnpoeKkma, ca:

° MI/IHI/ICTepCTBO Ha 3paBCONa3BaHETO;
° HaIII/IOHaJ'IeH LHECHTBP IO O6HI€CTB6HO 3ApaBC U aHAJIU3U;

M MeI[I/II_[I/IHCKI/I CIICIUAJINCTH OT BCHUYKH JUCHHUIIIIMHU H
HHUBA Ha 3JpaBHATa CUCTEMA,

* HempaBuTesicTBeHU OpraHu3anuu B obnacTra Ha Jauade-
Ta;

e Peruonamnu 3ApaBHU MHCIICKIUH Ha MI/IHI/ICTepCTBOTO
Ha 3paBCcONa3BaHCTO U OPraHu 3a KOHTPOJI;

¢ MecTHara aJIMUHUCTpaIMs, 3aHNMaBalla c€ ¢ BbBCXKa-
HETO Ha HOBHM OE3)KMYHM TEXHOJIOTUU U oTroBapsAlla Ha
HWCKaHUS U )KajI0Hu OT TpaxxaaHu;

e JluuHute JICKapu U APpYru MCAUIMHCKU CIICIUAJIUCTH,
3aHUMaBalu €€ CbC CUMIITOMHU U CUHAPOMHU, 3aciaraiiu
CKCIIO3UIUATA HA YOBCKA C CJICKTPOMATrHUTHU ITOJICT,

* HannoHamHHST akpeqUTHpPAI OPTaH.

C’b?:I[aBaHeTO 1 NOAABbPIKAHCTO HA TPUTE BUJIA 6asu JJaHHH Ha
HallMOHAJIHO HUBO € OCHOBA 3a IIOBHIIIaBaHC Ha KAQ4YC€CTBOTO B
3ApaBHOTO 06CJ'Iy)KBaH€ 1 KOHTPOJIa Ha 3APABHUTE HeﬁHOCTH.
EI[HOBpeMCHHO C TOBA, T€ € OCUTYDPAT NO-BUCOKA CTCIICH Ha
Hy6HI/I‘IHOCT IIpy U3BBPIIBAHEC HAa KOHTPOJIA B 3ApaBcOIIa3Ba-
HECTO.

[IponemxutenHocTTa Ha npoekTa e 20 mMecera, CYUTaHO OT
19 centemBpu 2014 1. ChIusIT ce pa3paboTBa U OTYUTA MIPE]
[Mporpamuus oneparop (M3), pecniektuBHo npex [loakpernsi-
I0TO 3BeHO (Aupekuus ,,OnepaTUBHa Iporpama ,, [exHuue-
cKka roMou1” B AJMHUHHCTpaUsTa HA MUHUCTEPCKHS CHBET)
Ha MepUon OT 4 Mecela, ¢ IeJl yCTAaHOBSIBAHE Ha Iporpeca
IIPY M3ITBIHEHUETO HA ICHHOCTUTE W N30ATBaHE Ha PUCKOBE-
Te 3a 3a0aBsHE Ha CPOKOBETE MO pabOTHATA IUIAH-IPOrpaMa
Ha MTPOCKTA.

70 HEE an EENR
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characteristics), they are a part of the e-Health strategy
developed by the Ministry of Health. The Register for
sources of non-ionizing radiation and exposure to EMF
for the population will be web-based and will be used by
a wide range of users, including population.

The team participating in the project consists of prominent
experts from NCPHA, as consultants at national level in
the field of diabetes, rare diseases and protection from
non-ionizing radiation have also been involved. The
qualification of the members of the project team, as well
as their practical training in project activities are the
basis for achieving final results, which will be in favor of
the administration, control authorities, the public.

Beneficiaries who will make use of the
project results are:

* Ministry of Health (MH)
* National Centre of Public Health and Analyses

* Medical professionals of all disciplines and levels
throughout the health system

» Non-governmental organizations in the field of diabetes

* Regional Health Inspections within the Ministry of
Health and the control bodies

* The local administration dealing with the introduction
of new wireless technologies and responding to
requests and complaints from citizens

e General Practitioners (GPs) and other medical
professionals dealing with symptoms and syndromes
concerning human exposure to electromagnetic fields

» National accreditation authorities

The creation and maintenance of three types of databases
atnational level is the foundation for quality improvement
in healthcare, and in the control of health activities. At the
same time, they will provide a higher degree of publicity
in the course of control in healthcare system.

The project duration is 20 months as of September
19, 2014. The same is developed and reported to
the Programme Operator (MH), respectively to the
Supporting unit (Directorate “Operational Programme
“Technical Assistance” in the Administration of the
Council of Ministers) by periods of four months in
order to determine the progress in the implementation
of activities and the prevention of risks to delay the
deadlines in the working plan-programme of the project.
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bvazapcko cnucanue 3a obuiecmeeno 30pase’’ ¢ MHOrONpo(UIHO CIIMCAHUE, KOETO BKJIHOYBA
nyoiuKanuKM B 06JNAacTTa Ha 3]paBHATAa IOIMTHKA, 3IPABeH MEHHKMBHT M HKOHOMHKA,
CTIMICMHONOTHs HA HEHH(CKIMO3HMTE M 3apa3sHuTe OOJECTH, 3APABETO Ha HACEICHHETO
/KeHnTe/ienara/, IpoMOLHs Ha 31PaBeTo U MpopUIaKTHKA Ha OOIECTUTE, OKOIHA CPE/Ia U 3/IpaBe,
XpaHH M XpaHeHe, TPyJI0Ba MEIMIMHA, TICHXHIHO 3/[paBe, KPU3HCHU CHTYalluH H OOIIECTBEHO

37IpaBe.
MarepuanuTe ce OTreyaTBaT Ha ObJIrapCKU M aHIIIMHCKH e31K. B crincanmero ce my6mi

- Hayunu cratum (1o 12 crp.): Crarunre Biiaouar Boenenue, Ien, Marepuan u meron,

Pesynraru, O6cwxkaane, 3akoueHne n Kuurormuce.

- O630pu (0 12 ctp.): O630puTe TpsAGBa 1a NMPENCTABAT 3HAYMMH TeMH B olnacTTa Ha

0BIICCTBEHOTO 31paBe.
- JIucKycHs, MO3UILIMH (10 6 CTP.) - 3aCATaT BCAKA 0071aCT Ha 0OIIECTBEHOTO 37paBe.

- MueHust, ChOUTHS (mo 1 CTp.) - IPEJICTaBAT aKTyaJlHH, 3HAYUMH WJIK TUCKYCHOHHH HPOGIIEMH "

BaXHHU CBG"TH}{.
- IIpencTaBsHe Ha HOBH KHUTH Hith codyep (10 1 cTp.)

Omzosoprocm Ha agmopa: Beuuky Npe/iCTaBeHN 3a MyOINKyBaHe MaTepUaIn TpsaOBa 1a Ob;

OpPHUTHHAITHH paZpﬂ60TK]L KOUTO HE ca nyﬁmmynaml J10 TO3W MOMCEHT M HE Ca IOAAJICHHU 3a
nyOiunkyBate apyraje. [IpueTuTe pbKOIKMCH He MOrar Ja ObJar myOInKyBaHH Cle/l TOBa B APYTH
M3/1aHHA B CHIIHS BUJI, M3IAJI0 MIIM HA YaCTH M HA KaKbBTO M Jia OMIIO 31K, 6e3 ChIIacHeTo Ha
"Bwirapcko cnucaHme 3a 00mecTBeHO 3apae”’. ABTOPUTE OTTOBapAT 3a BCHYKHM 4YacTH OT

Marepuaia cH.

Hayuna emuxa: OTTOBOPHOCT Ha ABTOPUTE € /1A YIOCTOBEPAT, 4€ BCAKO M3CIIEIBAHE BHPXY XOpa €

oo 0,[[06})6}10 OT KOMHUCHS 10 ME/IMIITHHCKA €THKA.

ITooasane na pvkonucume: Marepuanute TpsibBa 1a ObJaT MOJABAHU B CIEKTPOHEH BUJ (11O
eleKTpoHHa momia win Ha CD/nuckera) M Kato mnedatHo kKomwe (2 xomms, dopmar A4).
Marepuanure 0T ObIrapckuTe aBTOpH TPsIOBA Ja ObJaT Ha OBIATAPCKH M AHIIHIICKH €3HK, a Ha

QABTOPHUTE OT 4yKOMHA HA AHIVIHIICKH €3HK.
Iloozomosxa na pvronuca

Tpuopyscumenno nucmo: PrronuchT TpsadBa 1a Objie NPUAPYIKEH C ITHCMO, YI0CTOBEPSIBAIIIO, Ye
MaTrepuaIbT U JaHHATE HIIM YaCTH OT TsX He ca O myOInKyBaHu jocera (OCBEH KaTo pesioMe),

KaKTO M 4e MaTePHaIbT HE € MOJ1 IIeYaT 1 He € Bb3JIOKEH 3a PElleH3MPAHE B IPYTO H3JIaHNE.
3acnasna cmpanuya:

- Buj Ha ppromica (OpMrHHaIHA CTaTHst, 0030p U AIp.)

- 38.]"1135]13, HMMCHA HA aBTOpHTe u MeCTOpa6OTa o Bpeme Ha U3rOTBsIHE HA N[aTCpllﬂﬂﬂ

- I]\Je HITBJICH a/IpeC HA KOpeCITOH,Ealall[Hﬁ aBTOP, Teﬂeq)OH. CHeKTpOHHﬂ noua

- BnaronapHOCTH KbM JIMIIA M KOJIETH C PHHOC 32 M3CIIC/IBAHETO.

YVkazanusn 3a ogopmnenue na mamepuanume: V31onsBaT ce MEPHH CIMHHIM Ha
N[e}K,E[yHapOﬂHﬂTﬂ cucrema SI ]121 ce [[365IFBHT AKpOHUMH, OCBCH aKO HE ca OGUJOHPHCTH.
AKpPOHHMHTE U ChKPALICHUATA ce Je(PUHUPAT IPH IIbpBaTa UM yrotpeba B Tekcra. DaiinoBere Ha

pBKoOIHCca ce oziaBar BbB hopmar Ha Microsoft Wor

DopMaThT Ha CTpaHHIMTe TPsAOBa 1a Obie A4 ¢ ojieTa T 2,5 cm 0T BCHYKH CTpaHy, WpHTHT 12-

point Times New Roman ¢ 1,5 uaTepsan Mexkty peiosete. TeKCTBT ce TOAPABHABA CAMO OT JISIBO.

Pestome: 3a Hay4HH CTaTHHU CC€ IOJArOTBSA PE3IOME CBhC Cl€HaTa CTPYKTypa W IlOJ3ariaBus:

O6ocHoBKa, Llen, Meroam, Pesynraru u 3akmouenue. [1pu matepuanm 6e3 cTpykTypa (Hampumep,
METOJIOJIOTMYHN MaTepuan) ce JOMyCKaT Pe3loMeTa, HECTPYKTYPHPAHM 110 TOPHHMS HAuMH.

Pestomero TpaOBa J1a Chbpika He oBeye T 250 rymu.
Kn1ouoeu oymu: TIpeJicTaBsT ce Clie]l Pe3IoMeTo.

Tﬂﬁ.’llll(ll.' Taﬁmlum‘e TpHGBa Jla UMarT sSICHHU 3arjiaBusi U [pU HEOOXOIUMOCT OOSCHUTEITHU OEJIEKKH

nojayepra.

@uzypu: Besika Gurypa ce rojasa Kato ot/elen jgokyment/daiin (B rpadguden gopmar - _.pdf,

__tif, _.jpg). Purypute ce HOMEpHpaT 1o peia Ha IMTHPAHETO UM B TeKcTa. Beska durypa Tpaosa
ce npu}:lpy‘lxana C KpaTl(a JIer€H/1a Ha OTJCIHA CTpaHHL‘a. KOSTO CJie/iBa Kuuronuca u € 4acT oT
TekcToBus (aiin. B MarepuainTe Ha GbJArapcKUTe aBTOPH 3aIVIABHSATA H TEKCTHT KbM (QHIYpH

TpA6Ba 1a 6b1aT Ha OBITAPCKU M AHTTTHHCKH €3HK.

Knuzonuc: H]lTHpﬁHHTC HM3TOYHHIM CE€ HOMEpHpAT 110 pe/ia Ha MOCOYBAHETO UM B TCKCTA U C€

OITUCBAT HETIOCPE/ICTBEHO CJIE/T OCHOBHUSI TEKCT.

B rekcra HOMEPBHT HA UINTUPAHHUS U3TOYHHK CC ITOCTABA B cKoOH.
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"Bulgarian Journal of Public Health" is amultidisciplinary 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
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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 publichealth.

- 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
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Author Responsibility: All submitted manuscripts should be original contributions, not
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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:
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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. 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.
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